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C-Met is required for tunmor cell survival [N Shinomya et al.,
Cancer Research, 64:7962-7970 (2004)]. For a general review see C.
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for certain cell types, including melanocytes, renal tubular cells, keratinocytes, certain
15  endothelial cells and cells of epithelial origin (Biochem. Biophys. Res. Commun.,7176:45-51
" (1991); Biochem. Biophys. Res. Commun., 174:831-838 (1991); Biochem., 30:9768-9780
(1991); Proc. Natl. Acad. Sci. USA, 88:415-419 (1991)). Boih HGF and the c-Met proto-
oncogene have been postulated to play a role in microglial reactions to CNS injuries
(Oncogene, 8:219-222 (1993)).

20 Metastatic SCC cells overexpress c-Met and have enhanced tumoregenesis and
metastasis in vivo [G. Gong et al., Oncogene, 23:6199-6208 (2004)]. C-Met is required for
tumor cell survival [N. Shinomiya et al., Cancer Research, 64:7962-7970 (2004)]. Fora
general review see C. Birchmeier et al., Nature Reviews/Molecular Biology 4:915-925 (2003).

In view of the role of HGF and/or c-Met in potentiatiﬁg or promoting such diseases or

25  pathological conditions, it would be useful to have a means of substantially reducing or
inhibiting one or more of the biological effects of HGF and its receptor. Thus a compound that
reduces the effect of HGF would be a useful compound. Compounds of the current invention
have not been previously described as inhibitors of angiogenesis such as for the treatment of
cancer.

30 Sugen application WO 05/010005 describes certain Triazolotriazine compounds that
are c-met inhibitors. Diamon Shamrock Corp. application WO 83/00864 discloses certain
Triazolotriazine compounds that are useful as anti-inflammatory agents. Yamanouchi
applications EP 1481955 and US 2005/0261297 disclose certain nitrogen-containing

heterccyclic compounds that are therapeutic agents having a bone formation-stimulating effect.
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(i) H halo, cyano, nitro, or (i) alkyl, haloal kyl,
al kenyl , al kynyl, cycloal kyl, cycl oal kenyl, heterocyclo, aryl,
15het eroaryl, arylal kyl, heteroaryl al kyl, cycl oal kyl al kyl,
~heterocycl oal kyl, -ON 8(0),R4, -NR5R53, -C(=0)R4, -C(=S)R4,
-C(=0)0R4, -C(=S)O0R4, -C(=0)NR5R5a: £=0) NR5R5a, - N( R5) C(=0) NR5R5a,
-N(R5) C(=S) NR5R5a, N(R5)C(= ) &(=5) R4, -0C(=0) NR5R5a,
- 0C(=S) NR5R5a, - SO2NR5RBa, - ’ R4,
- N(R5) 802NR5R5a, s:N( R5)IC( =0) OR4, . 20- N( R5) 802R4,
any of which may b [
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| when Wand J are is other than (a) -NR5R5a where R5 and
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al kynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroaryl al kyl,
het erocycl oal kyI , and 25cyc| oal kyI al kyl \ and (b) phenyl substi tut ed
with a group 2N .', 2-4& , ;1-3 r3||(0CH where G and @
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het erocycl oal kyl, -0124, -S(0),R4, -NR5R5a, -C(=0)R4, - =S)R4,
-C(=0)0R4, -C(=S)O0R4, -C(=0)NR5R5a, -C(=S)NR5R5a, -N(R5)C(=0)NR5R5a,
-N(R5) C(=S) NR5R5a, -N(R5)C(=0)R4, -N(R5)C(=S)R4, -0C(=0)NR5R5a,
-0C(=S) NR5R5a, - SO2NR5R5a, - N( R5) 02 N( R5) S02NR5R5a,

5-N(R5) g=0) OR4, - N( R5Q--S)OR4 - ?ﬂ’F\%RAr any of which may be
optionally ).
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5  enantiomers, diastereomers, salts and solvates thereof wherein
Jis N or CR%;
W is CR™;
W+ is N or CR?;
XisOorS;
10  Z and Z* are independently -O-, -S(O),-, or -NR*-;
R?, R®, R°® and R® are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
| cycloalkyl, cycloalkenyl, heterocyclo, aryl, hetero_aryl, -NO,, -CN, -NR’R*, -OR",
-C(=0)R%, -C(=0)OR*; -C(=0)NR’R*, -N(R*)C(=O)NR’R”, -OC(=O)NR’R™,
S(O)R?, -S(O);NR'R™, -N(R*)SO;R* any of which may be optionally independently
15 substituted with one or more R'® groups as allowed by valance;
or R* and R® together with the carbon atom to which they are bonded may combine to form a
3-10 membered cycl(.)alkylr, a 3-10membered cycloalkenyl ring, or a heterocyclo ring,
any of which may be optionally substituted with one or more R' groups as allowed by

valance.;



i ndependently substituted with one or nore RI groups as allowed by
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(afl yl ene) . - N(qﬁagﬁg%%ﬁg‘ﬁ% ‘MI' kyI zeor:%) T RCRB) O =9) NR5R5a.
(al kyl ene) ", - Nf REyGR2 @yﬂbwed(té[l &he) . - N(R5) C( = Sggg

- (al kyl en rﬁ{;ﬁﬁm hand 9 & HOMNRTFRG 8 other th

-(al kyP@P@e“ ﬂ?%(l\ﬁg% ene) mml'ilg R5) 802R4, pher A

- (al kyl eng) N(’P@};a@ Rs&ga arn independently H, alkyl, haloalkyl, cycloalkyl, alkenyl,

alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl, heterocycioalkyl and

25 cycloalkylalkyl; and
(b) phenyl substituted with a group

/G’ 1-3 G 1-3
_( )_ @ / 1
—~0—]|CH, N N N—G
N -O—— —O——
G2 %0 e, % _/
2_4 , Or

where G' and G* are independently alkyl, cycloalkyl, or G' and G? together with the

nitrogen atom to which they are attached combine to form a 5- to 8-membered

30 heterocyclo ring;
R2 R? and R® are independently selected at each occurrence from H, halo, cyano, nitro, alkyl,

haloalkyl, alkenyt, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl,

6



5-(al kyl ene) ", - N(R5) C(=0) OR4, - (al kyl ene)'. -N(R5) C(=S) OR4, or
(al kyl ene).-N(R5) 802R4; and further wherein any two Rl groups
attached to the same atomor attached to adjacent atons nay conbi ne

o, 190 20 RAl Ak} Lo e oRRRROE ORS G A

mis O or e “each d d ly O
1; v is 0, ~CE(=®})R —CﬁSéRerﬂéw)QﬂTpoQﬁT@ioRﬁﬁﬁ@éNB;Q e&ﬁ?ﬁ,e%ﬁs\r‘el norRI

i s phenyl, _

benzoi soxazo Fﬁ(h&ésrl ﬁ@ﬂ' gﬁlﬁ%’,’fﬁ;lﬁﬁi‘@g?ﬁfymw)% S)R4 d

pyr ﬁg |Z g: P%EQC(:EQWR R3] 40@)(#8) Rifol-S@yNR unﬁf(ﬁzl&ﬁaﬁ I )SO NR ?
bazol opy T O OO Sy s ARG 55‘Bt R s P ?‘?5‘*32?%9?“""““

| m dazopyr mdjepwdgntlywsuﬁaimpgfmtmode onprei R gtanm;p!yla Q}aqillmﬂalancc

ol Dohel LS B o5 EREASoE it e

]Ezlu P (r)lol i nél ,alldyhylempyétbtibm&'Ih,etetdweinmpyllaikmi, tetenphrylaiiy, %Wﬂ@é&)"n?ﬂd

pyri di rim
benzoi m dafg?lgﬁliyti?lg gf-@}’ 0 Vﬂlé%‘z]& y.be alR Pﬁﬁ{lﬂ%egﬁédg?ﬁf%gtﬁfgfeaﬁy hilowed
bgpzoi sot hi &@laﬁdzawﬂ&yﬁnedﬁmekf qgrmpls oxazol opyri di nyl , ,

e oL L ol TR0 30 i

Z g lF))st } t ut egﬂlélgh}lhalﬁﬁ@l Qiryl[st&odRy], getalopﬁ:lﬁsrﬂ?dlhdvbcbrmlvléwlance
reterre "l O[iﬂgyi an cygloelkylalkgrl any 5? whlcl} ma)(gg gﬁtgﬁgll}%ubgtﬁﬁ@d as

01, 01.rt, rheteppeyclo
allowed by valance with one or more R'®

15 or R® and R* may combine to form a heterocyclo ring optionally substituted with one
or more R'%; '

R at each occurrence is mdependenuy, halo, cyano, nitro, oxo, alkyl, halcalky}, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -(alkylene)m—0R4,

20 (alkylene)u-S(O)R®, -(alkylene)n-NR'R™, -(alkylenc)a-C(=O)R’,
(alkylene)u-C(=S)R®, -(alkylene),-C(=0)OR", ~(alkylene)-OC(=O)R?,

| (alkylene)-C(=S)OR", -(alkylene)n-C(=O)NR’R™, -(alkylene)m-C(=S)NR°R™,
(alkylene)n N(RY)CEO0)NR'R™, ~(alkylene)s-N(R®)C(=S)NR'R™,
~(alkylene)a-N(RO)CEOR?, -(alkylene)n-NRC(=S)R",

25 (alkylene)y-OC(=O)NRR™, (alkylene)m-OC(=S)NR°R™, -(alkylene)-SONR’R™,
~alkylen€)n-N(R*)SOR", -(alkylene)n-N(R*)SO,NRR™,
—(alkylene)m—N(Rs)CFO)OR‘, —(alkylene)m-N(R5 )C(=S)OR4, or
-(alkylene)m-N(R*)SO.R;

wherein said alkyl, haloalky}, alkenyl, alkynyl, cycloatkyl, cycloalkenyl, heterocyclo, aryl,

30 _ heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylatkyl, and heterocycloalkyl groups may
be further independently substituted with one or more -(alkylene)m-OR“,
~(alkylene)n-S(O)R®, -(alkylene)n-NR'R™, (alkylene),-C(=O)R",
~(alkylene)y-C(=S)R*, ~(alkylene)y-C(=0)OR’, ~(alkylene),-OC(=O)R",
~(alkylene)n-C(=S)OR", —(alkylene)n-C(=O)NR’R™, ~(alkylene),-C(=S)NR’R™,



and 5S5where n¥ is 0, 1, 2, 3, 4, 5 or 6, as allowed by val ence.
Especially preferred RI groups include 5 where Rm, Ita/b. Rm¥ and
RIO are independently absent, halo, cyano, nitro, alkyl, alkenyl,

al kynyl , . Kk ]QIM,,G 5 r32 NR5R5a,
- (al kyl ene) ﬁ@elﬁw I\I}'\fk()?&( bi Yl ene(a-rln C(=0 N bIad:(sgtﬂlﬂli(y1ene) - 0C(=0) R4,
-(al | cyl eneoalkyl@mm}@aoﬁ( a@]@’iﬁf’e}né)'( R O =0) NR5R5a,
al kyl ene) 77 5a enCy= +-SO,NR’R*
Ealkg;l eneg (,7alk %@%68%) RZR (1 vvﬂe%)(e:( gt)ﬁﬁé@’) l\eﬁﬁgi%%)corrt%ll\ur}elr{t o]
for m an opt- aﬁtykinb)ﬁ, NEOHEOR @dk)@n eoNER MB& ring system
ferred 0 nc L i & a bond or is
ab ent ; R{ggﬁf g}?ﬁﬂﬁt‘&(h%éoh g(%ene Mgﬁ%ﬁ @)(ﬁ{l S&O 1, 2 or 3.
Most pr ef er-(aﬁ@ldﬁb)@ﬂ@jpﬁi)ﬁﬁrl ude noi eties that are either

unsubsti,tu ed r i ndependent e
unSubs Rereigdrs P b BeNbps SHRAE] {o"{[}@%nfésalt(%}é h@%ﬁ%@l}i&l&ﬁo ﬁ@%@éﬁ@ |
hal oal kyl , atc(rﬁd 1yt @neblinie to&‘éizﬁ; am(mﬂokglly@nbi)wtméf?@eﬁ membered ring system,
- (al kyl en -C(=0)R4, -(al kylene)",-C(=0)0R4,

- (alkyPéh %’" *- 0C( =0) R4, -(all eyl ene) ", - C(=0) NR5R5a,

- (@ kwd glmga) 5 2;- N(RS) Cer - O) NR5R5a (aI kyl ene) m N(R5) C( - - - - 0) R4,

-(al kyI %ﬁbyﬂg%@gg - (alkylene). - N(R5) Ce=0) OR4. Preferred :

corr_pou‘h 3] nvent ion further include conmpounds wherein
R2 is v1sO,10r2

Preferred compounds include compounds wherein R is phenyl, naphthyl,

. 15 benzodioxolyl, benzooxazolyl, benzoisoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyrimidinyl, pyraz:dmyl isoquinolinyl, quinclinyi, quinazolinyl, quinazolinonyl, qumoxahnyl
naphthyridinyl, benzotnazmyl triazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyl,’
imidazopyridinyl, imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl,
pyrrolopyrimidinyl, pyrrolopyridéiinyl, pyrazolopyridinyl, pyrazolopyrimidinyl,

20  pyrazolopyridazinyl, cinnolinyl, thienopyridinyl, thienopyrimidinyl, thienopyridazinyl,
furopyridinyl, furopyrimidinyl, furopyrazidinyl, benzofuranyl, benzoimidazolyl, indolyl,
benzoisoxazolyl, benzothiazolyl, benzoisothiazolyl, pyridopyrimidinyl, oxazolopyridinyl,
thiazolopyridinyl, pyrazolopyrazinyl, triazolopyrazinyl and triazolopyridinyl any of which may
be optionally independently substituted with one or more R'® groups as allowed by valance.

25 Preferred R groups include

5. Lo S
K (E;f LQ_(
o)



10 H, hal o, cyano, al kynyl, -C(=0)NR5R5a, -N(12.5)C(=0)R4,

-N(R5) C(=0) OR4, phenyl, naphthyl, pyrrolyl, imdazolyl, pyrazolyl,
triawlyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,

t hi azol yl, |sothnazolyl pyridi nyl . tetrahydropyri di
pyrldlnonyl pyr Z|nyI pyri m dinyl], pyridazinyl, indalyl,

i soindolyl, in ||y A\ I ndol i nony#™ Nspidolinyl, is
dihydrobenzofu an [, ?lDuH0|sob offuya xl benzof
AN ﬁllnyl qui

i sobenzof ur agyT;, T nyl azo
, tetrahydroiﬂgg%hnolinyl,
nol i nonyl , qui noxalinyl, ’

qui nazol i nonyl ketrahydroqw
bepzornorphplinyl di hydr openzodi oxi nyl

di hydr oqui no Fﬁﬁnyl di hydr gi soq
tetrahydrqu|noxaI|nyI

|n1dazopyr|@hmwd nap di nyl, otr|a2|nyl |amdopyr|d|nyl
triazol opyri d|nyI, ' zoIo yr| yl,

i m dawpyr i rfi di rio}1 M [dazo daz n rro opyf[i ch D

pyr ol opyrilg dithy! / m2 0Dy Lk quyr ity ,
pyrazol opyri M di nyl, pyr zolopyrrda2|nyl crnnollnyl

t hi enopyrrol yl, tetrahydrothle rolyl, mdkhydrothlenopyrrolonyl
thienopyridiqylm“NﬁTenopyrlnldln I thlenopwrlda2|nyl

furopyridi [

‘ TK ra2| \\ z9f ur anyl ,
ben20|n1dazolyl ‘;pgﬁ ofhi zonI R“ .
benzoi sot hi Yray Be’Spti ovral VAT ndefBhdent | y

substituted mnth one or nore R/ groups as al |l owed by 25 val ance.

Preferred RAgroups includ hal o, al kyny¥¥™ - C(=0) NR5R5a,

- N(R5) C(=0) R4 or N(R)C( 0)0 i opt ivonal Iy

i ndependentl ! s ﬁr( ;%;e R éﬁ ougb‘ aI | owed by
val ance; 30 b) ro Ag system
sel ected fro “\Wwh re nT ’% 0,71, 3; 4 5 or 6, as allowed by

val ence. Preferred conmpounds jof the presengvlnventlon i ncl ude

conpounds haVFHg ei ther or B“NH of preferred| roups and preferred
R2 groups e|t on n 10Preferred
conpounds of th prgénim Qnt‘onanEJ Eggigggﬁ rein |e,

Rb, 12" and dQEZI;Z:j Especial ly

t%yl) and hal ogen (espetlally quorlne) Pr ferred conmpounds

within the scope of fornula I i ncl ude ounds of the
- follow ng fo;ﬁzalae I A, <Ti1:%\j IIA
\ . / R“) S/\

/\

cﬁw q\% : d\%



R2b 151 A R2bl B RThIC |ID Tl 5enantiomers, diastereorners, salts
and sol vates thereof, wherein variables le, RR% Re, Rd, R, R2, R2a,
R2b, -3, KZ, Z*, n, g and t are as previously defi ned above.

Preferred conpou?ds of fornulaeilA | B I [1 A include
conmpounds havi rgveny of the pweﬁefred Ie groups nd R2 groups,
ei ther al one.or J ' r eof . conpounds

Iso |N nds 10

within the
havi ng the

5  wherem*is 0, 1, 2, 3, 4, 5 or 6, as aliowed by valence.

Especially preferred R} groups include

VAL
10b
o
\N RSDB
El b
|
! ] |
R vy b
7 100 i 102 ob
R N
Z N R e F N
ROy N I
T o
R0 RO N R oiod \N , R4 ,



Reb (Rift grr U4 %2 U3 -d\ Ftb R2b enanti oners, diastereoners,
salts and sol vates thereof wherein variables e, Rb, Rc, Rd, R2,
R2a, R2b, and 2*, are as previously defined above, provided that in
conpounds of formula |E R2 is not pheny| Isybstituted with a group
1-3 0- , where G “Apd~G2 arf independentlily al kyl, ycI oal kyl, or G
and (32 togeRbef~yAtht he 7'19 X ey are attached
conbi ne to fol ti Y heter{vcy |ng and further
wherein  guos hY R

J\J\N\! MW JV\’I\'V
S 5 Ry N r Sy
R‘IOB / I R‘:Oa \ ‘
' o N RS N

5  whereR'® R'Oi’ R!% and R'% are independently absent, halb, cyano, nitro, alkyl, alkenyl,
alkynyl, haloalkyi, ~(alkyiene)n-OR?, -(alkylene)n-NR’R™, (alkylene)u-C{=C)R",
_(alkylene)n-C(=0)OR", ~(alkylene)-OC(=O)R", —(aixylene)m-C(——O)NRsRs“
~(alkylene)-NR*)C(=O)NR’R*, ~(alkylene)n-N(R*)C(=O)R", -(alkylene)m»OC( =Q)NR*R*,
or -(alkylene);-N(R*)C(=O)OR";
10  or where R'* and R'® combine to form an optionally substituted 3- to 8-membered ring

system.
Preferred R groups further include

15
wherein a is a bond or is absent;
UPisCorN;

U%is NH, O or S; and

11



gis O, 1,2 or 3; 10n* is O, 1 or 2, eis Oor 1 U, U2, U3 and

! ) ) ) ) ) U4
are each independently C, or N, and at each occurence is :
i ndependent|y selected fromthe groups listed in the definition of

RI prE1 sib(ggscribed above. 15 Preferred conpounds of fornul ae
and I'l C i ncl ude conpounds having any of the preferred R2
groups descri bed above. Preferred conpounds within the scope of

formul ae | ﬁo@{}:&eﬁege# Ecb’dq% HAIRAUAESesThat bteeithel dnewstigtedor mul a | Ei

lEi, TEIiT1, I, IFiii and IFiv nanti oners

di ast érdepmeed]y @mtme‘gmlww By salanas ayilgne or more ha 8¥aélp,rrgtao C%%OU nds
mL Pi)\%llk%rra] 3 SEARP poa O TR nc] 0 U@Rhegznkpﬁhe)gmmsaﬁm ogllgSenef,- CEOR’,
sal ts (alkdlﬁeij@(F@S)ORﬁel(dbﬂempéi(rp)Far R C MR * R o,
def | n;'%ﬁ%e )g,crggR“i/q(ab%d’NR%SB, (an?yléhe)m-ﬂ(Rfﬁ@(id)ﬁ’f e._(@kyRQYIOBEOYNR R,
or (alkylene),-N(R*)C(=0)OR", _
Preferred compounds of the present invention further include compounds wherein R%is

10  H, halo, cyano, alkynyl, -C(=O)NR*R*, -N(R*)C(=O)R", NRYC(=0)OR", phenyl, naphthyl,
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, -

* thiazolyl, isothiazolyl, pyridinyl, tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl,
pyridazinyl, mdolyl isoindolyl, indolinyl, indolinonyl, isoidolinyl, isoindolinonyl,
dihydrobenzofuranyl, dihydroisobenzofuranyl, benzofuranyl, isobenzofuranyl, quinolinyl,

15  isoquinolinyl, quinazolinyl, quinazolinonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, quinoxalinyl, tetrahydroquinoxalinyl,
benzomerpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridinyl, benzotriazinyl,
triazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyi, imidazopyridinyl,
imidazopyrirhidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,

20 py’rrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolopyridazinyl, cinnolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dihydrothienopyrrolonyl, thienopyridinyl,
thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
benzofuranyl, benzoimidazolyl, henzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of
which may be optionally independently substituted with one or more R groups as allowed by

25  valance.

Preferred R? groups include
(a) halo, alkynyl, -C(=O)NR’R™, NERHCEOIR* or -NR*)C(=0)OR* any of
which may be optionally independently substituted with one or more R groups as
allowed by valance; and

30 (b) an aryl, heteroaryl or heterocyclo ring system selected from

12



that in conpounds of formula TEA R2 is not phenyl substituted with a
group d1-3-3 (C )N.., 2-4"',-. NI \r, NA - ,or where G and &
~are independently al kyl, cycloalkyl, or G and G together with the
nitrogem atomto Whl hthey ar g, ached |netof a5- to

8- nmenbefed hetero r| ng. E'Pre rred co ounds or pul ae | EA
and | I );wee C y of felinre Lﬁ?ilg’é;rloups
descri 10 mr ed conp ds'lt,of f *ae | EA | FA

i ncl ude corrpounds of formidae |EA, IEAI, I\/A|||,’ | FAi, |FA’i and

| FAI i i /"‘gan enantioners, diastenreoners, salts and §qu vat es

t her eof AoPreferrege” rrpounds wl'th tp.ef cope of §orwula | further
i ncl ude m)ounds of e fol I IE; or | ﬁ Wherein Uis
d ekRbl R‘°) \(R or“"N an varl %@ m,* and Z*,

ar e

0 Y e y 5/\ (R’"FQ

mn( )—*--... ﬁ#\(a‘“’)m, | m* ‘*--:M | 15/1%/ R"°)m* | m J\I:N
GO Ly
s = § $ 5 o \,N (R 2;/\ N

a/@\w)m. a)‘*“-’\(ﬂ“’)m | g)‘*\*f\r{w)m* i(L\“/\() $o
an . N

e \N O/N\\> (R‘"TL> o N\—é it \’N

5 \K%/\,Rw) = = Rm) * , ™ : AR , g/\(ﬂw)m* ‘57)%/ Rm)m* ’

R ? N el S\:,N\\f‘é

g Ty e T R

~ N ~

N

.
BN AN .. p .
fN\‘. 210) i, ] ) /'j\if;w) i l A{) ) . '?7_, | / ) -

13



as previously defined above, provided that in conpounds of formula

|G R2 is not phenyl substituted with a group 1-31 3 /d 0- 1-0 CH2N
&M &N d or where A and 02 are independently al kyl, cycloallcyl,
or G and 02 together with the nitrogen atomto which t
attach onbine to forma 5- tp 8-nenbered rocycl g Mg-
Preferr conpounds«ﬁ?ﬁﬁornula dIHIin e conpd $ hg ving

any offf thef ferLﬁé\ kups” dfscri 'Le 10 R e

conpo W% ﬁ ! 9 of fowqygérﬁ$%#rt r % wde co iBLBds of
t he foI’bmnng’?@r Ia IJ or IK NREt 1K Wher® ais a bond or " i’s
absent; U5 is Cor Ny U is NH, O or i
Prefer nmpaunds of ae
any off t e piref ey red Ife gqoubﬁ
-of the pr s nv n uds
The inventro " R i

t he above co u%ds t oget her mnfﬁ“a Nas macedtical |y acceptabl®e
vehicle or carrier. The |nvenhw0n al so relates to a nethod of

treating c ng .t he
[y \> /CE
N R“’ R:o

14



10conpounds. The invention also relates to a nethod of reducing
tunor size in a subject using the above conpounds. The invention
also relates to a method of reducing netastasis in a tunor in a
subj ectwyv usi ng. t he above conpounds. 15The invention also relates to

a met hgdh of n{r i ng HGR: medi afed di sgrders.impa sup usbng the
above pounds. | NDI npound | the pres i nvention
woul d 4 for, . i ot ad-s S exreni or
treatment o i ogenesi s rel gggdd diPseases. shﬁ conpounds &ﬁj t he
invention 20 have-c-Met inhibitomy activity. \The* corfpounds\ @t he

invention are usefll in therapy as antineopl asia agents or to
mnimze del eterioug effects of HGR. Conpounds of the invention

woul d & Bfyl forsthe |- nt of s@oprisia in oty g~sancer and
met as } {\Ecl udi ng nof limtg : 3r Ci n uc;jas cancer
of the“btaddery \breastT>Co Y Ki drigy =47 vrefyy. Nung i nclba Rh‘g snal |
cell lung can 5’)& esophagus, Ej%ll-bl adder, 28 vgrywupancre’éys,
stomach, cerviX,/™ hyroid, prostéafle, and skin (i fcl udi ng squafous
cell cadpei noma); hematopoietic tunors of |ynphoid |ineage (including

| eukem agute | ynphoc' t1 col eukem a, ggut ast eukem a,

.| ynphob
B-cel | hohma, T-ce nphong, u@‘ S yrrphnon- Hodgki n' s
| ynph ai, cell | nd By S ho'sg topoi etic
tunors oOf nﬁe%rj;)d | i neage (ank@di ng a d,aggr oni ¢ mye R«Bkgnous
30 | eukem as, @b odyspl astic aRerome and pr | ocytic | m a);

tunors of nesenchyfml origin (including fibrosar coma and

r habd sarcoma, and ot her sarcomas, e.g. soft tissu nd.xpone) ;
t unor e centr (i pher al system (i ncliu N
astrogyt onna eur obl ,fgﬁona nd sch ApMas) ; d\g’{\hg‘f‘o)
t unor sSeATtidin el a ~7se ')I’n]lQ ~terato ar Gi g%gﬂ o
ost eosar coma, xenoderoma pi gnment osum Kkerat octanth ,“{"fhyr oi d
foklicul ar cancer and Kaposi's sarconm). Preferably, the

conpounds are useful for the tregtnent of neoplasia selected from

| ung cdseEar* ischit oh Iehmcdrd: ahelt YtV2E€/¥fcer . 5The conpounds al so

woul d be upglited BrapbhiRd LI Hpr&bntaRftntial Hohegiddouaativingeithersudbthas
corneal ?Taft rej ecti on, ocul ar neovascul arization, reti.nal

neovasfptefrries 3t igernrs Aed Rrgfergd e STPaBt et plong 9rdm 2 orarmbiRatg” MRty or
i nfection, diabetic retinopathy, retrolental fibroplasia and
neovascul ar gl aucoma; retinal ischem a; vitreous henorrha gl? b e
ull@er at i ve Paifercasempawsl o thegagrert 1evq9|tlefewslusafwwﬁscwmg » RS R

non- gl i gA @_q}ups 5 MHebdiABR PRI RS, AMSTRAPEUIBInethyl); hhdlgen (especially
fluorine). :
Preferred compounds within the scope of formula I and II include compounds of the

following formualae 1A, IB, IC, ID and lIA

15 ' ' IA
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10 infantil e hemagi nomas, angi ofi broma of the nasopharynx and
avascul ar necrosis of bone; and disorders of the fenmal e reproductive
system such as endonetriosis. The conpounds are al so useful for the
treatment of edema, and conditions ofsvgscul ar hyperperneability.

: her apy of
prollferatlve di seases. - . :keﬂused for the
< i rheurmati c di sease, 15
ot or appar atus, such as
vari ous |nflannatory r heu i di seases, especially chronic
i i ] toid arthritis, juvenile arthritis or

inflammatory di seases, turbid effusions, collagenosﬁk, such as
system ¢ Lupus erythematosus, poly-ny ti der mat o- nyosi tis,
system ¢ sderoderm a or m xed colhag é& ostinfectious arthritis
(where 20 no |iving pathogeni anls e found at or in the
affected part of the body), s ¢nepa %é o dylarthrltls such as

1

spondylitis ankyl osa&hs; it Sar 05|s or arthrosis; or
further any conbi nati offs t An exa e of an |nflannat|on

rel ated disorder is (akSYy i-al inflammtion, for exanple,
synovitis, including®any Tof t he particul ar forns of synovitis, in
particul ar bursal synovi s and purul ent synovitis, jas far as it is
not crystal-induced. Such 25 synovial inflammtion nmay for exanple,
be consequential to or associated wit | sease, e.g. arthritis, e.qg.
osteoarthritis, rheumatoid arthrit|s fo EQ;Eis def ormans. The

present invention is furtdaer “Bystenm c treatnent of
inflanmation, e.g. ipfla bnditions, of the
joints or | oconot or & oen of the tendon insertions
and tendon sheat hs. K ion may be, for exanple,
consequential to or tes with 30di sease or further On a
broader sense of the inveation) with surgical intervention,
including, in particular conditions such as i nserti dit endopathy,

myof asci al e syndrone and tendonyosis. ,The present invention is

further especially applicable to tffe t of inflammation, e.qg.
i i gtyﬁ ti ssues including

ounds can be used as

der mat onyosi ti s and nyosi
active agents agai ns¥ ,as arthritis,

at heroscl erosi s, psori ngi omas, nyocardlal angi ogenesi s,
coronary and cerebral I ﬁeméls, ischem c |inb angi ogenesis, wound
heal i ng, peptic ul cef Hel cobacter rel ated diseases, fractures, cat
scratch fever, rubeosis, feovascul ar gl aucona and réh&nopathles such

as Sthose associated with diabetic retlnop t hy or. h ¢ g4 R R?,
degenekadntioners) dianetdimherssalisadsolyptes figeet é@ﬁf%’h g%’éﬁ %{a Ra&or Réé

active AN nst sali yREhan®dote. a&efeh%commd@ml etic
cancer é‘%ﬁ‘d ﬁ‘y%%ﬁr%ﬁ gré’# g’?ﬁf@glr ders such as t ol d pﬂcﬂl@&'da
(es DECIf@(IrﬂuYaeQX@JB% 1€, 1) seblis jncluetompeynss payithary ﬁ%@?‘\?ﬁ ity of
ovari an,stronma, racte tic ovarian syndrone
(StelnFLéVEﬁfﬁgp §§%ﬁﬁ@%mgﬁgﬁﬁﬁfseases require

proliferati efhfmedkﬁb{p@mﬂsmgmethe@mnes)f famnulgrisnt { CURPOsEmPOPad <.
Furt her,.sone of these ¢ e used as active agents
agaPnstapngthe fpliggng foriy Egﬁgﬁgggggﬁq;?roke pol yps, anaphyl axi s,
chronic and allergic inflammation, ovarian hyperstinulation
syndronme, brain tunor-associated cerebral edema, high-altitude,
trauma or hypoxi a i nduced cerebral or pul nonary edema, ocul ar and
macul ar edema, ascites, and other 15di seases where vascul ar

hyper perneabi | ity, effusions, exudates, protein extravasation, or
edenma is a manifestation of the di sease. The conpounds wi |l al so be
useful in treating disorders in whichygrotein extravasation |eads to
the deposition of fibrin and extracellular matrix, pronoting stronal
proliferation (e.g. fibrosis, cirrhosis and carpal tunnel syndrone).
The conmpounds of the nresent i nvention are also useful in t he



di sease, penphigoid, Paget's disease, hyperviscosity syndrone,

Csl er - Weber - Rendu di sease, chronic inflammation, chronic occl usive

pul nonary di sease, asthma, and inflammatory rheumatoid or rheunatic

di sease. The conpounds are al so ysefwul in the reduction of

subcut aneous fat and for the treawmeht of obesity. 30The conpounds

of the present invention are also ful in the treatnent. of ocul ar

condi tions such as ocul ar and macugar ema, ocul ar neovascul ar

di sease, scleritis, radial keratot uwtitis, vitritis, nyopia,

optic pits, chronic retinal detachnmeny;¥post-|aser conplications,

gl aucoma, conjunctivitis, Stargardgzs i g8ase and Bal es di sease in
noigéon

addition to retinopathy and macul a ner at i on. The
conpounds of the present invention @« useful in the treatnent
of cardiovascul ar condition§£§#ggng§ theroscl erosis, restenosis,
arteriosclerosis, vascul ar occlfsi carotid obstructive

di sease. The conpounds of the £se invention are al so useful in
the treatment of cancer 5rel &%d Yndications such as solid tunors,
sarcomas (especially EmMmng's sarc and osteosarcona),

reti nobl astoma, rhabdonyosarcomas, neurobl astonma, henmat opoietic

mal i gnanci es, including | eukem a andyl ynphoma, tunor-induced pleural
or pericardial effusions, and nal'gn%nt aseites. The
conpounds of the present i nvent i‘on al so useful in the treatnent
of diabetic 10conditions such as dugbexi® retinopathy and

m croangi opat hy. The conpounds of t#e{pregent invention are al so
useful in the reduction of blood flo 'W\g tunmor in a subject. The

conpounds of the present invention g leg9 useful in the reduction
of metastasis of a tunor in a subj%g . .ﬁp

The conpounds of this
invention may al so act as i nhi bisgors dther protein kinases, e.g.
tie-2, Ick, src, fgf, c-Met,ron >c&t\and ret, and thus be
effective in the treatnent o ' S sociLated with other protein
ki nases. Besi des being useful f treat nent, these conpounds
are also useful for veterinary@tr t mefit of conmpani on ani mal s,
exotic animals and farm ani mal s, isfcl uding 20 manmal s, rodents, and
the like. Mire preferred aninals include horses, dogs, and cats. As

used herein, the conpounds of thespresent invention include the
pharnaceutically acceptabl e deriygkiyes thereof. Were the plural

formis used for conpounds, salts, the like, this is taken to
mean u "
U1 / \UZ
—
7, A
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al so a single conpound, salt and the |ike. 25DEFI NI TI ONS

"Angi ogenesi s" is defined as any alteration of an existing vascul ar
bed or the formation of new vascul ature, which benefits tissue
perfasion. This includes the forpatiyon of new vessels by sprouting
of endothelial cells fromexisti gmcb) ood vessels or the renodeling
of existing vessels to alter si Zze, |t urity, direction or flow
properties to i nprove bl ood perfu Bof tissue. As used herein,
"HGF" refers to hepatocyte growth : or)décatter factor. This

i ncludes purified hepatocyte growth fgewdr/scatter factor, fragnents
of hepatocyte growth fact or/scatterg agt@n, .chem cally synthesized
fragnents of hepatocyte growth factorfB&atlter factor, derivatives or
nmut at ed versions of hepatocyte RJ oV Na8ygr/scatter factor, and
fusion proteins conprising hepa 8 growt h factor/scatter factor
and anot her protein. "HG" as n€ed er 8, n al.so includes: hepatocyte
growt h factor/scatter factor iglQlatgd Jf?rom ggem es other than
humans. As used herein "c-Meg® réfers™o the receptor for HG-. This
i ncludes purified receptor, fragngnts of receptor, chemcally

synt hesi zed fragnents of cept or atives or nutated 5 versions
of re(replt@mef%ﬁ@ﬁﬁmﬁné%%%?@o%va@é ‘?0 ing the receptor and anot her
prot ei .o VWRibleAR? UBERNRIERA RES Rz"l, nad Bte ard lmepidGéuﬂEGi@ﬁn@i above,

i sol at'ed froma speci e$ ot her than

ei n,
"HOP" prefidedstheiGn keppeusdy eElogRedh Rf éi‘é%}r’]’)%‘a%“?%?“t? gﬁ’?
i ncl udes purified hep tocyte ggawt h factaqr/scatter fl or, fragnents
of hepat ocyt e /ghowt act or/sc er factgr, ch rncaﬁ}iynt hesi zed
fragrrentg Nﬁiter act.o @t i ves 10
~or nutatéd veisipns o gr owt h\‘f;acto /scat\.L_g/fact or, and
on protei CBADT | SI n hepatocyt e grovﬁ hba tor/scatter factor
an anot her protein. "HGF" as used rej n ,1, e
gr owt hwhae GbridGase drdepensertty kY %?’tcg’d}r‘cf’ L 8 sﬂ"ém ﬂgg%?ﬁ’l g?ﬁ%ﬁ@h%g&ﬁ
humans, . i A% IS0 RERET BmbreVs Eorm ©5-a6 8-rhamtichd hewospelorinomdHoP,
Thi s |?1t8[Pudes purirfi e(} receptor, fragments of receptor, chemcally
synt heﬁtrthexdzvﬁaragrrents of receptor, derivatives or nutated 15
ver si ons 0of Jeceptor, and fusion proteins conprising the receptor
and andtther pr ofein. "c-Met" as used herein al so includes the HGF
rep@ptﬁhslmd)loat,ed froma species other than humans. As used
her ei nt t@ erns "hepatocyte growmh factor” and "HOP" refer to a
growt h ke tB typically having a structure wth six domains (finger,
| Cri ngUé 2, URnidgf ere 2achidndapgndently Ckpi Ng?™ 4 and serine prot easefaxn
domai ng)e Fragnment s RSy dcldeled fdartheigtdupd Buel in2i difindionf&nd
vari an%s 8f eaﬁ&c%eﬁcﬁifﬁhggone ofée{léﬁe domai ngE of HGF repeat ed; bot h
are i ncl udegrevfouslydyscsibed dbovet ai n their respective ability to bind a
receptor. The t ; Y iRcli@Cdotipouad Gavikightly ¢ftbe ude
heﬂaat oEYRE" T SmPRY c?grn“?%g%ﬁ%ﬁngﬁéﬂ%%HG:") and any non- hunan
mamal i,aferaeci goups dadribed gave.i cul ar rat HOP. The terms as used
herein | ncl ud ture 20 1H 4B indhullel chbinpduddsariiie
natural souf T §°E‘ﬁ8‘f‘rﬁa‘f hﬁg/}{@)e/ﬁ%o ggﬁgg[gm(r)r reconbi nant|y produced.
Humen HeRwisg enGaRai, by TR, SDKAFs dEidRdend BVi shed by M yazawa et
al . (1989), supra, or Nakamura et al. (1989), supra. The sequences
reported by Myazawa et al. and Nakanura et al. differ in 14 am no
acids. The reason for the differences is not entirely clear;
pol ynmor phismor cloning artifacts are anong the possibilities. Both
sequences are specifically enconpassed by the foregoing terms. It
will be

N‘h

i8



30understood that natural allelic variations exist and can occur
anong i ndividuals, as denonstrated by one or nore am no acid
differences in the am no acid sequence of each individual. The terns
"hepat ocyte growm h facton” and "HG" specifically include the delta
5 huHGF as di scl osed Qngelci et al., suprg. g The ternms "HGF
receptor" and "c- Met? }en used herein refgRg a cellul ar receptor
for HOP, which typical hudes an extracekg ar donmin, a
transmenbrane donmai n ant—#n iwtracel lul ar do y wel | as
variants and fragnents the whi ch retain tHefabipity to bind HG

3 "§-Met" include t( pepti de

"

Re b .

e fljul | -1 ength, naf ag\no acid
«driously known ‘a up. MET. The
ngnconpasses eRforns of HOP
ronlnatur%é soupc® \ synthetically

ad bygenet ni i on including

net hods of reconbj JLechnol ogy. Th Jegtpt oivari ants or
fragnents prefer&%ly hare at |east abqe 6 sejuence honol ogy, and
10 nore preferably at kreast about 75% sequenrge honol ogy with any
domai n of human c-Met am no acid sequence 'published in Rodrigues
etal., M. Cell. Biol.,, 1132962-2970(1991); Parkyet al., Proc.

Natl. Acad. Sci., 84:63{§a 83 (1987); or Ponkgkdi p et al., Oncogene,
6: 553- 559 (1991). 1 Xhe terms "agoni st akd "agonistic" when
used herein refer to or dér ' h—+s capabl e of,
directly or indirectly, su i
enhanci ng HOP bi ol ogi cal acti
The terns "cancer" and "ca

©

present definition spechﬁ cal |
receptor, and
produced in vitro of

antyal Iy i nduci ng,
=y or HGF receptor 3eyvation.

us\ when used herg¢ify fefer to or
descri be the physi ol ogi calt* Ftijon in mammal st AxtAs typically
characterized by unregul a ke/gr omt h. ExanpRes Af ancer incl ude
but are not limted to, cagel\n na,“Tynphona, sar goN
and | eukem a. MoreR o xampl es of N‘vsg--:rs i ncl ude
squanous cel |l carcinonp, ng ncergi pancr gati c|canger, grrvi cal
cancer, bl adder canggr>h ﬁa, breast ¢ on carci honm,
and head and neck c&ncer | Wile the term®cancEr" as used herein is
not limted to any one sp&cific formaof the di ®ease, it is believed
that the nmethods of the invention will be particularly effective for
cancers which are found to be acconpani ed by increased | evels of 25
HGF or expression of c-Met in the manmmal . The terns "treating,"”
"treatnent," and "therapy" as used herein refer to curative therapy,
prophyl actic therapy, and preventative therapy. The term "manmal " as
used herein refers to any manmal classified as a manmal, incl uding
humans, cows, horses, dogs and cats. In a preferred enbodi nent of
the invention, the 30 mammal is a human. G ven that el evated

| evel s of c-Met and HOP are observed in hypertension,
arteriosclerosis, myocardial infarction, and rheunmatoid arthritis,
nucleic acid ligands wll serve as useful therapeutic agents for
these diseases. The term"treatnent" includes therapeutic treatnent
as well as prophylactic treatnment (either preventing the onset of

di sorders altogether or delaying the onset of a pre-clinically

evi dent stage of disorders in individuals). A

"phar maceutical | y-accept abl e derivative" denotes any salt, ester of
a conmpound of 5 this invention, or any other conpound which upon
adm nistration to a patient is capable of

™~
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providing (directly or indirectly) a conpound of this invention, or
a netabolite or residue thereof, characterized by the ability to
i nhi bit angi ogenesi s. The phrase "therapeutically-effective”
~is intended to qualify the anmount of each enty, which wll achieve
t he goal of inprovendétcin di sorder severitlygpand the frequency of
incidence 10 over tredtngnt of each agent By%t

) h

10

sel f, while avoiding

b t@r nati ve
i ve neopl astic whetap
he patient, inhibi}

adverse side effects t | |,y associated w
t herapi es. For exanpl e,\eff e
prolong the survivability

proliferating cell gromgg

But i ¢ agents
e rapidly
pl asm or effect a
¥ Behotes a single
be attached, # reXanpl e, to an
= : * n n
: the"term "al kyl

regressi on of the neoplas
hydrogen atom This, radi
oxygen atomto forf
is used, eitherg 182 s "hal oal kyl " and
"al kyl am no", it e pear (or branched r @l s lg@ving one to
about twel ve carbo Xbre preferrgdal kytsqddical s are "l ower
al kyl " radicals W&Vving one to about si X' carHon at ons. Exanpl es of
such radicals includerfethyl, ethy], n-prop® isopropyl, n-butyl,
i sobutyl,. 20 sec-butyl, tert-butyl, pentyl, isoanyl, hexyl and the
| i ke. Even nore preferr@q re | ower alkyl radiZg%gzhaving one or two
: di val ent al kyl
ewer al kyl
ty'.i} The term

-

di

carbon atons. The ternmy | enyl " enbraces brg
radi cal s such as nethylemﬁ ng ethylenyl. The t
substituted with R2" doesyn iycl ude an acet al
"al kenyl " enbraces |inear or\ branched radi cals havi
carbon- 2 5 carbon doubl e two to about . twgl
More preferred al kenyl rqu rRidare "l ower alkennﬁf
two to about six carbon af bist preferred | owe
are radicals having t to> uf/geur .carbon
al kenyl radicals igacl u &t h nyl , propenyg
and 4- net hyl but enyl . N"alhgpyl? and
enbrace radi cal s havi cls" sand "trans" orj Qé,
alternatively, 30"R:"and™Zz" Mrientations.R* he term "al kynyl "
denotes linear or branched radicals hawang at |®8ast one '
carbon-carbon triple bond and having two to about twelve carbon
atons. More preferred al kynyl radicals are "l ower al kynyl" radicals
havi ng_t to 3 i er¥bst preferred are | ower

al .kyny?“aﬁ\g\@(’d‘f‘%%lés%a té%“?‘%e)és’tg%b‘?gsggﬁﬁ%thf our carbon atoms. Exanples of
suagh radical s include propargyl, butynyl, and the |ike. Al kyl ,
al kyl enyl, ﬁ'ﬁ*%e“éf L smaNdadl ki Jca5H SEabSmIRY fpBerdRitudd @inippunds of the
substitute 'R 6he“or nore functional groups such as hal o,

hydr oxgsllowidgrforrmadaiiw and BMo, hal oal I cyl, aryl, Sheteroaryl,

het erocycl o and the |Iike. The term "halg) neans hal ogens such as

t | east one
bon at ons.
‘Gal s havi ng
yl radicals

*es of
openyl, butenyl
kenyie,

or

fluorine, chlorine, bromne or iodiriesat dws. The term
"hal oal kyl " enbraces radi cal s whelerh ary one or nore of the al kyl
carbon atons is substituted with | 0 defi ned above. Specifically

enbraced are nonohal oal kyi, di hal oal nd pol yhal oal kyl radicals
i ncl udi ng perhal oal kyl . A nonohaloqL%- madi cal , for 10 one
"exanpl e, may have either an iodo, & »..Lhloro or fluoro atom
within the radical. D halo and pol yhg¥oal kyk -radicals may have two
or nore of the sane halo ato $

radi cal s. "Lower hal oal kyl". enbripces| ragh cals having 1-6 carbon
atonms. Even nore preferred ar gu al oal kyl radicals having one
to three carbon atons. Exanples ofl haloallcyl radicals include
fluoronet hyl, difl uoronethyl, trifTuoronEthyI, chl or onet hyl

15di chl oromet hyl, trichl oronethyl, pentafl uoroethyl,

hept af | uor opropyl, difl uorochl oronet hyl, dichlorofl uoronethyl,

di fl uoroet hyl, difluoropropyl, dichlggoethyl and dichl oropropyl.
"Perfluoroal kyl" neans al kyl radicals having all hydrogen atons
replaced with fluoro atons. Exanples include trifluoromethyl and
nent af | uoroet hvl The term " hvdr oxval kvl" enbraces |i near or




al kyl portions of one to about ten carbon atons. Mre preferred

al koxy radicals are "l ower al koxy" radicals having one to six carbon
atons. Exanpl es of such radical s i ncl ude nethoxy, ethoxy, propoxy,
but oxy and tert-butoxy. Even nore prefeyred are |ower al koxy

radi cal s having one to three carhon ons. Al koxy radicals my be
“further substituted wth one or ¥'¢ Bo{hal o atoms, such as.fluoro,
chloro or brono, to provide "hal bal radi cal s. Even nore
preferred are | ower hal oal koxy radiE. 3 havi ng one to three carbon

atonms. Exanples of such radicals in | uor onet hoxy,

chl oronet hoxy, trifluoromet hoxy,, o pet hoxy, fl uoroethoxy and
f | uor opr opoxy. The t er m¥argf\' I"bne or in conbination
nmeans a carbocyclic aromati & c®Qt ai ni ng one or two rings
wherei n such rings may be attacfjed jogg¢theffAn a fused manner. The
term"aryl" enbraces aromati el a al'¥ such as phenyl, naphthyl,

i ndenyl , tetrahydronaphthyl and lLndanyl More preferred aryl is
phenyl. Said "aryl" group may have 1 50r nore substituents such as
over al kyl hangx,gggx‘ylgﬁtﬁg&m&hen stos M do whEBNAria Bk RXOR", ROy

aIIcyIanlno stituted with -0-CH2- torms.
the aryl Rbéﬁidﬂl’ &8 I, gtipst izt ue‘ht% and thare apEC@ShY W%PB%‘S?C}F?Y‘“‘{

(or "hetgrocyd amﬁmf%ﬁﬁaa JBAYE Cgﬁtrﬁgph&@ﬂsd%tfthée@wx% 2$Abuy at ed and

het er oat om con |n|n rrng whére the heteroatons may be
sel ected fron1nltrog , 105u|m rn and oxygen. It doed-3 i ncl ude
rings co taln ng - 0- -0 S- S-S- poftions SaLgiE;@terocyclyl
group mag Ravety ONQ sub Qﬂtu %

as hydp.oxy f*"ﬁhlo
haloalky cya&n , ower -a kyI pwer ar aldgyl , . pxo, | al koxy,
ansno, Iower al m no,, and the |iKke. Exain% ~of saturated

heterogyel 5 daéh a?glnﬁggegﬁérﬂgﬁﬁn%@td%lﬁﬁlﬁﬂ & ¢'0anf-aTRERBICE tith the nitrogen
heteronnnocyc IC grou con 4 nitrogen, atons % g

pyr 1 olatth Itw\lvl;llch theyl arcaittacliedyrbmbine 1c5f0am§e‘ir tf g erﬁ?z PeigIoryfRje

pi per sat i Q5N g eferred
oL et ML R AR e JRTPS SR BpATRT RSty TR

nor phqﬁgwduﬂs dessibetatoed 3 to 6- nenbered heter ononocyclic group
cqnt ai ni ng 0 sul fu §BfolBuige IEAI,
t Hlazol i di rfl ?f%lfw%?%}mc{s @ %fgrgglrla%lri gﬁjayhg%b%ﬁdég&ﬁg?%?gcycl yl
radlcahaﬂ,HQUHQEA&HE&dm@dER@me di hydr opyranyl, di hydrofuryl,

di hydr ot hi azolyl, and the like. 20Particul ar exanples of partlally
saturated and sat urated het erocycl yl include pyrrolidinyl,

i m dazol idinyl, piperidinyl, pyrrolinyl, pyrazolidinyl, plperazinyl,
nmor phol i nyl , tetrahydropyranyl, thiazolidinyl, dihydrothienyl,

2, 3-di hydr o- benzo[ 1, 4] di oxanyl , indolinyl, isoindolinyl,

di hydr obenzot hi enyl, di hydrobenzofuryl, isochromanyl, chromanyl,
1, 2- di hydroquinolyl, 1,2,3,4-tetrahydro-isoquinolyl,

1,2, 3,4-tetrahydro-qui nolyl, 2,3,4,4a,?9, 9a- 2

5hexahydro 1H 3-aza- quorenyI

5,6,7-trihydro-1, 2, 4- trlazolo[3,4-a]|squ|nonI, 3, 4-di hydr o-
2H-ben20[1,4]oxazinyl, benzo[ 1, 4] di oxanyl ,

2, 3-di hydro-1H1 ki - benzo[ cfl i sot hi azol -6-yl, dihydropyranyl,

di hydrofuryl and di hydrot hi azolyl, and the |ike. The term
het erocyclyl, (or heterocyclo) al so enbraces radicals where
heterocyclic radicals are fused/ condensed with aryl radicals:

unsat urat ed condensed heterocyclic group 3 Ocontaining 1 to 5

nitrogen atons, for exanple, indolyl, isoindolyl, indolizinyl,
ben2|nlclazolyl qui nol ylI , isoquinolyl |ndazonI benzotriazolyl,
tetrazolopyrlda2|nyl [e.g., tetrazolo [1,5- b]pyridazinyl];

unsat ur at ed condensed heterocyclic group containing 1 to 2 oxygen
atonms and 1 to 3 nitrogen atons [e.g. benzoxazolyl,
benzoxadi azol y1]; unsaturated condengged heterocyclic group
containing 1 to 2 sulfur atons and 1 to 3 nitrogen atons [e.qg.,

beni ot hi azol yl , benzot hi adi azol yl k and saturated, partially
unsat ur ated and unsat ur at ed condensed het erocvclic aroun cont ai ni na



10 meni bered het erononocyclic group containing an oxygen atom for

exanpl e, pyranyl, 2-fury!, 3-fury!, etc.; unsaturated 5 to

6- nenbered heteronDnocycIic group containing a sulfur atom for

exanpl e, - %ﬂyk 3-thienyl, saturated 5-, t,0 %ﬁnenbered

heteronDno ég ¢ oup containui iflto oxygen at ¢np gad N to 3

ni trogen ag exanpl e, 0xazof y [ . A ax

[e.g., 1, 21 li/azol yl, 1, 3, 4- oxadi-a onI, 1,2, 5-oxa olyl];

unsaturated 5 t0/6-\ 15 nmenbered hef &robn '
( ) }d 1 to 3 nitrioggt@tpms, . for exayy

thiazol yl, t¥iad lyl [e.qg., 1, ! |azonI R RY
1, 3, 4- hlaqgazo 1,"™, 2,5- thiadja&0o|yl]. RzThe teemy " sul’f onyl "
whet h wged et Ope or |inke ot L erme. suc \sulfonyl

en
denot es rks i YBl y ®tival ent kadikal A - St?¥. 20The t mg IEANT
"sulfaﬁv , Y amnosul f onyl " R&nd sulfonantdyl,““de tesMa sul fonyl
radi cal subgtituted with an am ne radical, form ng & sul fonam de
(- SO02N112). - The ternt"alkylanlnosulfonyl" i ncl udes o

"N—alkylantnosulfonyl" where sul fanyl radicals are independently

substituted wt oﬁntmo al kyl fad S). More preferred
al kyl am nosul fo yw ra- cals are "l r
havi ng one to sh h 25 atons.9‘EYe

yl am nosul fonyl " radical s
al kyl am nosul f onyl ,r &g als havi ng OT:

re preferred are | ower

hree carbon atons.
Exanpl es of such |.odgf mahkyl am nosulfigyl nadi cal s incl ude .
N—nethylanlnosulfn.y a and N—ethxlam# ffonyl . The terns
"car boxy" or xy\" ',/ mhet her neror with other terns,
such as "cat \ Q:, denot ~RQ0The term "carbonyl",

whet her used al onejor “wi t hrot her [ter N(,txiucth@jis "am nocar bonyl "
denotes -( . érnt"anln denotes an am de group of

the formula -C(=10)NH2. The terns ‘IN-al kyl ami nocarbonyl ™ and

"N, N—dlalkylantnﬁcarbonyl" denot e ami nocar bonyl radicals

i ndependent|y substituted with one or two al kyl’ radicals,
respectively. :E1 re{erred are "Il ower alkylanlnocarbonyl havi ng

L)

| ower al kyl “rad sNdescri bed above attached to an am nocar bonyl
radical. The te yl am nocar bonyl " and

"N-al kyl - N-arylé ponyl " denote am nocar bonyl radicals

substi tut ed, respe vel Yy, with one aryl radical, or one al kyl and
one S5aryl radlcalﬂ hetler ms "het erocycl yl al kyl enyl " and

"het erocycl yl alkyIR® rgce heterocyclic- substituted al kyl
radicals. Myre pyerehred Heterocyclylalkyl radicals are "5- or

6- menber ed "tret &t oary aIkyI" radi cal s having al kyl portions of one
to six carbon & : amH a Bdiigr 6. nenbered het eroaryl radical. Even
nore preferr&y 6 Idher het er oaryl al kyl enyl radi cals 10 having

al kyl portions ofk»one to three carbon atons. Exanpl es include such
radical s as pyridylnmethyl and thienylnmethyl. The term "aral kyl "

embracgs \ Aldrs SRedddnttl-€ dat@d deilsolkv@eld hadest. Pref er abl e ar al ky!

radical's are "lower aralkyl" radicals,havin | c d
to @l kyl r aRiefsars corarquags Bitkingthe ppe %faéfj’ gf‘%ﬁ%f ‘“E“ S %’“‘% [ ASRE

prefer&ﬁgwg@gbgghgnybaﬁkylenyI" attached to al kyl portlons having

i1}
X a
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15 one to three carbon atons. Exanples of such radical s include
benzyl, diphenyl nethyl and phenylethyl. The aryl in said aral kyl may
be additionally substituted.w th hal o, al kyl, al koxy, hal koal kyl and
hal oal koxy. The term "al kykt=hi 0" enbraces radiecal s contai ning a

| i near or branched al kyl ra |, of one to tep—garbon atons,
attached to a divalent s&" om Even ni° erred are | ower
-20al kyl t hi o radi cal s havi ng to three carbog at oms. An exanpl e of
"al kylthio" is nmethylthio, 8 ). The ter m-2hal al | cyl t hi o"
enbraces radical s containing Aa-kal oal kyl radi cafrs0f one to ten
carbon atons, atta (val ent ® Even nore
preferred are | ower yI hio radicals h wpg one to three
carbon atons. An ex “phal oatky| el BT SN IH

25t ri fluoronethylthio. The term "al kyI am ngt enbraces " N-aI kyI am no"
and "N, N-di al kyl arni no" where am no’ gr oups, a{e andleaoe%gé{} . e
subst i t ut edWiwidif Udn ERAY’ ky N, amidvaciablesRy Rivi R hREWRS a‘TikyR e eardsL™, are

respectiyvel r rred al kyl henvl
al kyl ami ?foprg\“g%é?ycg?f@ ﬁv?vﬁgplgr%éértﬁﬁtm\f\ﬁg%r{l@% i gg Sldgﬁwgﬁé] B 51 x

-car bon aslmmuteammempto a nitrogen atom Even nore 30preferred are
| ower al kyl am no radical s haV| one to three car boEJ ons. Suitable

al kyl am no radi ¢ als ybe, r dialk ‘ami no suc
N-rrethyl A
t he I|ke "C&Fy+a

rrethlmno N, N- i ino and
no" cflenotes RAoTgr oups, whi ch
have been sub ti/t2u4ed G\A two aryfz, rgdbcal s, ch as
N- henyl am no. The aryl a@m no radl cal s may be further substituted on
t he arwherd GhandGf hneaﬂda;)éndehéy rbkoll, cpdloatkyheort @ rand (i dpeatiess 4 thothe Rirosen
denot es am n S h hav een bstsl tult @e@f& &b
het er G4991t° @Hﬁbﬁr‘c@ drglféﬁc l|peeﬁ)y °3"r¢1 %tg tté)jl' 8:[qs?lﬂjleétrgehr oaryl 2 ﬂgo '
radi cabrsferray o@epdmdst, afefonsuuas ﬂGtaud &t invuderpomiperrds dBYiPE 2pY R th‘?d?"? egrd
of the yadic The term "aral kyl arai no" denotes am no groups,
whi ch 8“3528??“?%@(0?ut ed with one or two aral kyl radicals. Mre
" preferred are phenyl -G - C3-al kyl am no radi cal s, such as
Nbenzyl am no. The aral kyl am.n ad| C I beted
on the aryIPr?fFﬁ WHHOFYTE. 1E?B‘“ﬂ‘lﬂh eé’??rs IfPﬁhJK%I\CEJgr%;?%m&%Ig? and
"N ar afokywindHednkyd Bk 0" denot e am no: groups, whi ch have been
i ndependent [y substituted with one aral kyl and one al kyl radical, or
one aryl and one alkyl radical; respectively, to am no group.
The term "am noal kyl " enbraces |i nea akkyl radicals
having one to about ten carbon,at ich may be
substituted with one or®hore ® 15 preferred
am noal kyl radical g i cal s having one to
si x carbon atons an e am radi cal s. Exanpl es of such
radi cal s include am rjonet hyl , /a"?ﬁ noet hyl , am nopropyl, am nobutyl
preferred are | ower am noal kyl radicals

*

ha| oal

enbraces al kyl radicals substituted with al kyI am no 20 radical s.
More preferred al kyl am noal kyl radicals are | kyl am noal kyl "
radi cal s having al kyl radicals of one to0 sdx ca,s n atons. Even nore
preferred are | ower alkyl am noal ky ' wal kyl radicals -
of one to three carbon akons. aI kyl radicals may
be nono or dial kyl substi tute S N- me yl am nonet hyl ,
N, N- di met hyl - ami noet \

R IK
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N, N- di et hyl am nonet hyl and the |ike. 25The term "al kyl am noal koxy"
enbraces al koxy radicals substituted with al kyl am no radicals. Mre
preferred al kyl am noal koxy radicals are "l ower al kyl am noal koxy"

radi CaferdaVd RBoRd KO atsest ©Alis Cobr NNE ioNSi, 0 oashani atrond), 1Eewr 3.
nore preferred are | ower al kyl ami n_oa‘légo%\é' r a%i glal S havﬁi#gf3 a’{e ed R?
r adi c&referestt compoyngs Pﬁﬁ@'@“@ﬁﬂ%ﬁﬂ IKtipFRde SHPCEIE S YPR ITaM HoRl koxy
radi cgls, Beampae. or dial kyl substituted, such as _
N net %’I g%%oet hoxy, 30 N, N-di met hyl am noet hoxy,

N, N- di et hyl am noet hoxy and the |ike. The term

"alkyl ani nﬁ%h&é&é%&hﬁ&ﬁﬁ" oﬁ%&@&ﬁ VKRBl tRaddinpRudst dxtriplifiiedni t h
al kyl am noal koxy radi cal s re preferred al kyl am noal koxyal koxy
radi caksinare "1 ower al kyl anmi noal koxyal koxy" radi cal s havi ng al koxy

radi cal s oy OGed ) 31-Y raREDRpAARBuiCRURMpETsibshialgatl aose| over

al kyl am no oxy oxy radi cals having al kq}g i

_ _ VI | Kyl radk%gls of one to
three caobpnnds, cogstheSwith aphermareiirain asetaPEC PR 2P 5Hi cal s may be

nono or dial kyl su i BSF thafiRd bytam Hampdchastyethb akove

N- et hyl am %evﬁr‘ofgsé’isﬁg%%@gﬁals\ﬂ?ﬁn%t hyl atr}naénoet hoxyet hoxy,

Ny b di et bythpoundonet hoxynet hoxy and the |ike. The term "carboxyal kyl "

enbraces |ipear or bran Yihod 86l QRLiss M@tk Bge BNEsubRctusalpabie ten:

carbon ato eﬁ‘ﬁ?’%gﬂeﬂsé’fr&aﬁ?%oﬁ&ﬁayo%e substituted with one or nore

car boxy kbdliccainpourider e preferred carboxyal kyl radicals are."l ower

car boxyal kyl " radi cal s i & 9f RiXcifhbtashtin BBurdéidn @8Ebject,

car boxy raﬁjﬁﬁm"?ﬂ Irgl%%(s) sﬁ?zﬁoradi cal s incl ude carboxynet hyl,

car boxypruepy the aboe: dongpolindse. Even nore preferred are | ower

car boxyal kyl radical s havin L6 AR -HEQMBS disdrddib én 4 eubiject

"fal osul foﬁ'}'?Fmv&ﬁ‘bq”aai%’sr%]satﬁs?oo%@%hpggﬁgéal s®substituted with a hal ogen

radi ¢alsingfrcdpel-€sordjoundch hal osul fonyl radical s include

chl orosul fonyl and fiuorosul fon%L“ICATIQ@e term"arylthio" enbraces

aryl radicals of six to ten carbon atons, attached tg aeéji v%l ent

sul fur at orgomfydusdsasTieepredent iargntivh wotld; by ustfalfpr, pRf Rpt limited to, the 1o

term"aral kylthi 0" enbraces ar al Ladied! fheadsmibstiis bbad ikaven

attac Hli%l"f’E‘BOféorltSeaH?%Pé?ﬂg_l%gﬁﬁsﬁrrlé%{eg r%% Mor e S r e?ngr red are

PhanY | Gk o Fhet atiMtdrPb@ivigd Taabsupotndefdhpinuenspn sgrusplidl OBERPY 155

benzylthio. The term "aryl oxf .enbr f9aRl |y substituted aryl

r adi cadnsineQpasHABERS Ar Q E‘,“Z%fl%%rﬁ%g% _Sagzr)lhggygen atom Exanp| es of

such radi calgnidaisstanpinoanion wothtbd el foa thelteosyent effsppiadd nc uding

oxy-contai ning aral kyl radicals attache AL PIPEE BladdRM

to ot hewmcyand mwfastasiftipdu F‘%ﬁ’é‘F PRSI glﬁ(‘%&{?ﬂ?gﬁ?ﬁhﬁ are "l ower

ar al kogrégst rBnCRlSey) BVéNBng pheiodiag biytals cdiidtug wnest), pmh%usar%’t@'r‘ﬂ%q@rf

attached t'o lower al koxy radical,as descrj Zlﬂﬁi Theods@em

" ek er oaryipengeasesippadie st L ngsgig $ 41{%&% g’fgesrqqar(;)lls radi cal s,

as def | nad  AB0K&naiddidchashotsdf Hmphsjdiamagt (@mluding leukemia, acute lymphocitic
leukemia, acute lymphoblastic leukemia, B-cell 1ymph0ma, T-cell-lymphoma, Hodgkin's

lymphoma, non-Hodgkin's lymphoma, hairy cell lymphoma and Burkett's lymphomal;

hematopoietic tumors of myeloid lineage (including acute and chronic myelogenous

30 leukemias, myelodysplastic syndrome and promyelocytic leukemia); tumors of mesenchymal
origin (including fibrosarcoma and rhabdomyosarcoma, and other sarcomas, e.g. soft tissue
and bone); tumors of the central and peripheral nervous system (including astrocytoma,

neuroblastoma, glioma and schwannomas); and other tumors (including melanoma, seminoma,



25The term "het eroaryl al koxy" enbraces oxy-contai ni ng

het eroaryl al kyl radicals attached through an oxygen atomto other
radicals. More preferred heteroaryl al koxy radicals are "I ower

het er QanukAkKo%Y osla@&iaSxdiduibaa pipkicanalrh Yefidatdnttioriagthylved Bolliumiay |
radi cals attached to | ower al koxy radical as described above. The -
t erm "caxeer anfl Kaposi'sisgepmales sat urat ed carbocyclic groups. Preferred

cycl oal kyl P%Qer%lg,l{ﬂ cotMhHEErE35¢E8 16 RS eatiYBiit Bf RéplatiasEidcted frpmumes
i ncl ude, cyclopentyl, cyclopropyl, and cycl ohexyl. ‘The term

" cycl cabdeyicalokyhiicerardrtueastcapget oal kyl - substituted al kyl radicals.
Pr & er abl e gy GLABLINE Aldobul i Toi i drPYRSph e 1341l barditdrs such
ra ycl oal Ky

i cal s having radi cal s attached to al kyl radicals

havi ngs coraed] grafi mjeembowla‘tmascmﬁ%F@nﬁlrlé’f’%ﬁsf‘éﬁﬁép%“ ‘_“Sl- ng
member, ed SYGhOLAY LblHle il BARERid0uiRbds ke ROpdihy0 RdrdNa raphsial 0
t hr ee "€V BENE oS aﬁ‘p es of such radicals include =
Cég| ;)_rmdyllbc:sm“;dujdg g‘iafﬁf[mna; y@l@hﬂéﬂﬂ;ﬁnm; Nligf;ﬂ?!&maéh}ﬁz; glc%yvz@;eases sucl;_e:
addi tional |y su i tute 1 - pAVS ¥Jd&RKMinglhe
term "@?f@f’ﬁ%ﬁgﬁt@?mgﬁc%}c ltl}gfg;sl c%%h%%’ycl i %:{ 'gr oups hg\%ﬂi%ﬁ% one _or I_’%DI‘ £
. camborinfabtile abhaginanashhresidfdmosa b bt natophprynxyer gEASRYdIeETys of bone; an
o oF or BRSBTS R Fiters S AP SndoREkI¢SE, e Ctnbhfasare oo ©
cycl opgetufic GRytteatnasne bbhilexeard candtiopof G@W@W@W@ea&lﬁy- The term
~"conprising” is neant be open i 4 F ReLifeREve Bidédadd. elhese

conponent W“LEQE Pttg'le ﬁrbveg{i)%nearrgg%gﬂn%ﬂhgﬁ H?'Lgf'ljgl}elt er X( s) "Formul as
1, 1T cokddoutls o bdised sk tht tréatmitiod an wiflomematory theumealgisi 95 AhGUsIRIE ASEHdes

any sub formul as. . The. co ds_of ' ' ar e ith
e e R AR

use of y@uEABRUKEs e espdomlly Rtrntc poiyartbrtiyiherding dhennataid 4thatSdpYSHF o

salt thereof, in the manufacture of.a nedlcameit. fuctdaatmartdrpnt
15ei t hEHIEE gF BYOpags a"@ﬁ?@#‘%&f“’l“f%f“‘é% Shgiogenest s nmedi ated di sease

st at e, gkDekUAING AiasR, deEgeiobiebupl esysasioLupTrry GoRPOEHHCROGMYOMES:

present invention are useful .in . the.ma : : B A Heie CRK
medi cafemEto-myRsitiSo SR G ECISPATRE cﬁrl%us‘%&n%&l?%\&/’g%&g ipg%ltlngé;&gaghlt SO usgf uejre
i 0y & he, hRRHE gﬁh&ﬁeﬁicﬁrg@immmd 4 or mttheafteated pert opthebedy) WrUEEHRE

through i nhibition of c-Mt., . Th resent. J:.av | 821 sC ARk SRS oPfurth
phar nasaadyleEintsetsh & fﬂog/ﬁylgﬁr‘?ﬁﬁlgﬁa% Vggc%&f Ege}%dé%{{egbsf i cal | ); ot f ect Pve
amount , of . A 1EORBRRELef. Adexasiple & inffanendtioonelatad diserder iafd) sinaiialh a

| east orile pharmaceutically acceptable carsier .adiyvant cor, didugnt.
. The prilsserstionfoesremsle %X@H’t’(?o‘ﬁ’ﬁf’ﬁgg%gnyaogndé? RIS tr-etzgtf %}nﬂq{t ®

angi oggmagér Hulaflyaieviih 8 P@ifend synevisyhs B bs iln'a;\tiong'ystﬁl_-isdﬂscégpspﬁ} e to
such drsorder, the method conprjsing tr eat%ﬂ% Egﬁoéﬁ% Gih bt @
t hes apeyrtavishinfipmetetia iy dOTARFRIE b gsegg% lleera R
-nvent iaRﬁ‘itis, e.g. osteoarthritis, rheumatoid arthritis or arthritis deformans. The present invention
is further applicable to the systemic treatment of inflammation, e.g. inflammatory diseascs or
conditions, of the joints or locomotor apparatus in the region of the tendon insertions and
tendon sheaths. Such inflammation may be, for example, consequential to or associated with
30 diéease or further (in a broader sense of the invention) with surgical intervention, including, in
particular conditions such as insertion endopathy, myofasciale syndrome and tendomyosis.
The present invention is further especially applicable to the treatment of inflammation, ¢.g.

inflammatory disease or condition, of conmective tissues including dermatomyositis and

myositis.
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25COVBI NATI ONS Wil e the conpounds of the invention can be
adm ni stered as the sole active pharnmaceutical agent, they can al so
be used in conmbination with one or nore conpounds of the invention

or other agaiieom¥ifids 8EBNIsed RrRelvPzedts 6 Rk BathidiRascishesbhatiapayt i
agents can be formul ated as separate conpositions that a

e
admi niathemselarogis, RSABASHA RN AEIAEIAE M YISEHTEN PREPIC)s) SPTORTY i girordl mes,

or t h%oﬂﬂ&ﬁl@ﬂ@éﬂehﬁc 1AHE M 3o AR IDFoMMMRALARS pdptil UMeHr FleRUFRAG rblatd.
The phrase "co-therapy” {or "conbination-{herapy"), in de%féﬁl ?‘%Buse

of a dispreufcnfest ¢absqsstels tever, Tabgesif PeYaHMEr glvomaang pelingRriigs FEg s
aggnt ’th(jsé Fisgct,xgtgﬁl @J(?tlltdpdbgﬁ@fe, r::} ?r&' ﬁiaéﬁlﬁﬁ&eig%rﬁfone&f?iﬁdﬁ@ﬁ!ﬁonidbf&ese

sequential manner in a regi hat wi|] provide beneficial effects
of 't heoupounds orhaiatd sractizneeents apring selbumersBRisnagt BhfFSdegatoporetic
co- ad 'Paﬂ‘ée%ta[%ﬁ%gﬁ’aw%fife’reﬁﬁé%is@&i@x%tsﬁcﬂ R tﬁyrpﬁql%ér?m&ih gésbétiglyrmhwmeous
manner, such as Ih a single capsule having a fixed ratio_of these
act i velissgre))tand oysts (suchas hyprireascularpis ofeearian plsana sharagteristie A YEGYELC
Speci fjcal | th 1 N t QAEPQMR AR REs deh@rdd R8RRtation of

i nvent o | ymgg%i(%gg’oﬂn%‘%ﬁl%?is n Wﬁ%)%gladdi ti onal stherlz;tpil‘gs known to .
t hose tddodIVessd! ¢elis fdrerarth andfot hetagigstdyent i on or 5treat nent of

neopl asi a, h as wi.t.h radiati Vas Qbtivi 2 Bt £ Y308t B cROnic
cytotoxic géﬂﬁ?r’éﬁomeOftthes??bq?lgoﬁlhn‘g{kaa%gghg@ag %_i >_<eal dos%, such o
conbi nadg diseags, skl sol grsphicphylivas, chrepisund sllesgictinflanmaipBAYABM wi t hi n
t he agcept ed dosage.ranges. D . & Hh-d1EE) trh@Ra BRY
al so Wﬁ?@?%’g'ggroggq rgiﬁ]tqgg{;ﬁlp%g%q%%&)%ﬁ%b\% eg%{l%’c%lcer or cyt?)t_oxi‘c
agent Siyphan irdlucsinaiebed bopulfnonary kddniao ncdlar and appwlaysdems ciscitgeand other

~inventjon is.not limted in the.se Wal! VRRonlEk

c dPpoufiitgasesiv hFWeva?‘?l’\%ﬁi‘We m}?ﬁ%}’%btz egﬁ]%{%n?’se '? é%aﬁ%,”%?ﬂ(eﬂ%{xﬁgr i or?nt 0,
si mul teaBae wsa Midifesationdtthe diagiss. rilTet coatprands ofill else bR nesfiH ImHEa S &ncer - .or
cytotoxic agent. Currently, - stand r o 5 b TBE Yo d JIRE S
consi s‘l‘%"“ﬁﬁrsg ’é‘dﬁ‘lﬂflb%rf’teé‘kﬁ%f%ﬁ“cfngr%\?\% ‘@%‘; d(;,‘glﬁit& e(r?fﬁ?giéli ation o IV
admi ni giak efonbermithabmplifcfitien (¢pi fhadsis hiorotinandgaypal BEnFhEYRBAEFkt

of ‘either al kyl at i agents, DNA i .

"hi bi t or s, Thercomaants pb g Ree Jire TR AT HEE GARAH B RARBAGI e
F‘Tﬁ@_ ] UstuBigk oxéde, fﬁﬂgﬁi,flﬂbc?rléro:hl_eefrafmgﬂd@sté/ea:nﬂti&- herefore dose
imting toxicities typically include, n .- -
hair |oss, Hesemppers QP%‘?@I‘?’; IRy eRiRon & 3@@3%?% lgglr@gghlﬂ%nn%@rcgﬁ%?%

ant i negpl s tuhGesHo@® MghogdHadid, 8y, brstoanéepositibn aesmrs in mirel|infagtioqs such as
evaluation and in_pre-clini c@ .evel,o%)rrc%rrlr}, whi,ch, Mﬁa‘&i&sgﬁdse' ected
for trdapereimplsr. Bapaddsicastl S REhbI A ol 'drug chenpt her apy. Such
ant | neRRlARGRIsHAA0N gftaluina] ialiatias vesial eitiajntriosial ©gUmI ;lw,ersh@n'élﬂw
antibiotic-type agents, alkylating agents . gntinetapol jjte agents

h o o naindeegesn sxster eipES SHGPIEATS. § H{tg’, ETO?H' &?F%fr‘-‘&fﬁ%gep“éhﬁg%“?ftg 5 and a
cat egog: 0, Shiehidanaes 4 e hfperAsdositpynticimel, Pslof-Waher-Readpldsstsec
agent s{ugﬁ%’g%}n?}glgbfb’epﬁ%ed 1i n cp%%ci {1ati on,wWith 25 corrﬁ%tﬁnds o f the
pr esenthrpmig éftapspation HETEE QCCHFIvE RE “?Pé’f’%’b%?"ia?ee?ﬁ%%ﬁf' Y ancat

synt haﬁl%],}ngtlai&)&trﬂéun%t: iINeRR! TRé bsmPGRNS Se alSlucdillie thantductidadfol i t e
anti neoplastic agents nay be selected frombut not limted to the .

group ebnetastounfptend Br the remahes Yacant hifol i ¢ aci d,

an'% ot hi adi ag0l e, REEBHHIBSreRRGh WRLH0S afe@olisefulinhife Eeitrgsnt GERAGH694,
cycl opentyl cyt 031 ne, cytarabi ne phosphate st%\gr te, C Lart.al:}[a&gl
conj ugedraistjont Fhdhyas pAAtEFndvBgcHEr eqSHRR PIRAE PCRNES "E%ﬁﬁéﬁ“n Frins,

di deoxycyt i di Al ' Shitf pid] @ednic 26anklide@BhmdN/PCst-laser

doxi f g?rlxélkogﬁe’?%v ,ﬁ%g,ggngy%mg _kg{r%cpk & Co. EX-015 f%_zar abi I

f 1 oxur kethplésatibns, glaneinian eomwrst it Sargardls disggodalgs disease in addition to

N-(2' -furanidyl - 11, Daiichi Seiyal cu FO 152, i sopropyl
pyrr ol ir%nﬂ%?t%{ﬁdl-éa{"w%%%%%ﬁb{i 1y LY-264618, net hobenzaprim

met hotrexate, Wellcone MZPES, nersperm dine, NCI NSC- 127716, NC
NSC- 264880, NCI NSC- 39661, NCI NSC-6%2567, Warner-Lanbert PALA,
pentostatin, piritrexim plicamcin, Asahi Chem cal PL-AC, Takeda




TAC- 788, thioguanine, tiazofurin, Erbanont TIF, trinmetrexate,
tyrosi ne kinase inhibitors, Taiho UFT and uricytin. A second famly
of antineoplastic agents, which nay be used in conbination with

Sconmpoundsyf .ol heuRis 68 8RtprdsBeMich@sh aré QRS L iDthe akedtyeatdfng- type
antineopl astic agents. SUI tabl e al kyl ati ng- t e anti neopl agaﬁ
JES “CShsi st i ng

agent sardhayaspdarsohditiprscbueh aathaiescharsls 1 ‘?%ﬁe’t“étf’ HORRIETg Y

of Shig nd SbsiQspRegRham de anal ogues, altretam ne
anaxi ?onewnﬁégé?r?nger Mannhei m BBR- 2207, best trabuci | bu itane,

Val cunaga T cogoustsrol hlpaesent, Inveabion & iafse usehy]im, B freqtggnt Co‘?’lrn 153,

chi or tak Boli MRl RO RRSRRA MésPial ARFih €enr&yanati d 10
§28gzg§§ﬂn@g%tofn§9&6$a2331 cyol atat e, &gussa D- 19- 384, Sum not o

DACHPOMpospZomal, mmeolg}agcpm,@mbé@mwawamﬁ% é‘?‘i‘fﬂ‘u‘z}ﬁﬁt‘?}% FEPRPPASHGE g

di sta yﬁ%% LifducEPSlenr@hdri pdsitdrdia)

Er barmm/nfgrl?&%%}f}éwl ggg%%ezgﬂ?ng%ﬁ he phospha('zrel sugdlgm f ot enmusti ne,

Unf i t effdsidaspanlimalighand aseitGYKI - 17230, hepsul -fain, ifosfam de,

i propl atin,. | onus S&on Hetalth J6dal; ﬂml@a@ﬁbnt(aﬁ/cakuenc

NK- 121, NCF® ?\%&“’%ﬁ%@ﬂ{%&%@m 1°8 342215, oxal tplatin, Upjohn

PCHIU, cpﬂicﬁﬁi:mslsmmtasKlmbetﬁrmtlmaﬂl]?‘ﬁnil!gcm?lwﬂpﬁﬁl}gt| ne, senustine,

Sm thKl i ne, SK&E- 10177 hvéiels R ﬂb“xﬁ&ul if el reddesion bfsiood fioabe
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ethoxy, propoxy, butoxy and ter¢-butoxy. Even more preferred are lower alkoxy radicals

having one to three carbon atoms. Alkoxy radicals may be further substituted with one or more
30  halo atoms, such as fluoro, chioro or bromo, to provide "haloalkoxy" radicals. Even more
preferred are lower haloalkoxy radicals having one to three carbon atoms. Examples of such

radicals include fluoromethoxy, chloromethoxy, trifluoromethoxy, trifluoroethoxy,

fluoroethoxy and fluoropropoxy.
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" carbon atoms, attached to a divalent sulfur atom. Even more preferred are lower haloalkylthio
radicals having one to three carbon atoms. An example of "haloalkylthio” is

25  trifluoromethylthio.
The term “alkylammo" embraces "N-alkylamino" and "N,N-dialkylamino" where

amino groups are independently substituted with one alkyl radical and with two alkyl rad1ca]s
respectively. More preferred alkylamino radicals are "lower alkylamino" radicals having one
or two alkyl radicals of one to six carbon atoms, attached to a nitrogen atom. Even more

30  preferred are lower alkylamino radicals having one to three carbon atoms. Suitable alkylaming
radicals may be mono or dialkylamino such as N-methylamino, N-ethylamino, N,N-

.dimethylamino, N,N-diethylamino and the like.
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DVSQdi et hyrhes tenfi Okétet@ayB)ino” denotes amino groups, which have been substituted with ..

EDCI 1- (3-di met hyl anmi n - 3- i da
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The term "aralkylamino” denotes amino groups, which have been substituted with one
or two aralkyl radicals. More preferred are phenyl-C,-Cs-alkylamino radicals, such as N-
benzylamino. The aralkylamino radicals may be further substituted on the aryl ring portion.

10 : The terms "N-alkyl-N-arylamino" and "N-aralkyl-N-alkylamino” denote amino groups,
which have been independently substituted with one aralkyl and one alkyl radical, or one aryl
and one alkyl radical; respectively, to an amino group.

The term "aminoalkyl" embraces linear or branched alkyl radicals having one to about
. ten carbon atoms any one of which may be substituted with one or more amino radicals. More

15  preferred aminoalkyl radicals are "lower aminoalkyl" radicals having one to six carbon atoms
and one or more amino radicals. Examples of such radicals include aminomethyl, aminoethyl,
aminopropyl, aminobutyl and aminochexyl. Even more preferred are lower aminoalkyl radicals.
having one to three carbon atoms.

The term "alkylaminoalkyl" embraces alkyl radicals substituted with alkylamino

20 ° radicals. More preferred alkylaminoalkyl radicals are *lower alkylaminoalkyl" radicals having .
alkyl radicals of one to six carbon atoms. Even more preferred are lower alkylaminoalkyl
radicals having alkyl radicals of one to three carbon atoms. Suitable alkylaminoalkyl radicals
may be mono or dialkyl substituted, such as N-methylaminomethyl, N,N-dimethyl-aminoethyl,
N.N-diethylaminomethyl and the like.

25 : The term "alkylaminoalkoxy" embraces alkoxy radicals substituted with alkylamino

' radicals. More preferred alkylaminoalkoxy radicals are "lower alkylaminoalkoxy” radicals
having alkoxy radicals of one to six carbon atoms. Even more preferred are lower
alkylaminoalkoxy radicals having alkyl radicals of one to three carbon atoms. Suitable
alkylaminoalkoxy radicals may be mono or dialky! substituted, such as N-methylaminoethoxy,

30 N,N-dimethylaminoethoxy, N N-diethylaminoethoxy and the like.

The term "alkylaminoalkoxyatkoxy" embraces alkoxy radicals substituted with
alkylaminoalkoxy radicals. More preferred alkylaminoalkoxyalkoxy radicals are "lower
alkylaminoatkoxyalkoxy" radicals having alkoxy radicals of one to six carbon atoms. Even

more preferred are lower alkylaminoalkoxyalkoxy radicals having alkyl radicals of one to three
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radicals, More preferred carboxyalkyl radicals are "lower carboxyalkyl” radicals having one to

six carbon atoms and one carboxy radical. Examples of such radicals include carboxymethyl,
carboxypropyl, and the like. Even more preferred are lower carboxyalkyl radicals having one
to three CH3 groups.

10 The tetm -"halosulfonyl " embraces sulfonyl radicals substituted with a halogen radical.
Examples of such halosulfonyl radicals include chlorosutfonyl and fluorosulfonyl.

The term "arylthio” embraces aryl radicals of six to ten carbon atoms, attached to a
divalent sulfur atom. An example of "arylthio” is phenylthio.
- The term "aralkylthio" embraces aralkyl radicals as described above, attached to a

15  divalent sulfur atom. More preferred are phenyl-C-Cs-alkylthio radicals. An example of
"aralkylthio” is benzylthio. |

The term "aryloxy" embraces optionally s substituted aryl radicals, as defined above
attached to an oxygen atom. Examples of such radicals include phenoxy. '
The term "aralkoxy” embraces oxy-containing aralkyl radicals attached through an

20  oxygen atom to other radicals. More preferred aralkoxy radicals are "lower aralkoxy" radicals-
having optionally substituted phenyl radicals attached to lower alkoxy radical as described
above. 7 '

The term "heteroaryloxy” embraces optionally substitated heteroaryl radicals, as
defined above, attached to an oxygen atom.

25 The term "heteroarylalkoxy" embraces oxy-containing heteroarylalkyl radicals attached
through an oXygen atom to other radicals. More preferred heteroarylalkoxy radicals are "lower
heteroarylalkoxy" radicals having optionally substituted heteroaryl radicals attached to lower
alkoxy radical as described above.

The term "cycloalkyl™ includes saturated carbocyclic groups. Preferred cycloalkyl

30  groups include C;-Cq rings. More preferred compounds include, cyclopentyl, cyclopropyl, and
cyclohexyl.

The term “cycloalkylalkyl” embraces cycloalkyl-substituted alkyl radicals. Preferable
cycloalkylalkyl radicals are "lower cycloalkylalkyl" radicals having cycloalkyl radicals

attached to alkyl radicals having one to six carbon atoms. Even more preferred are "5-6-
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5  carbon double bonds including "cycloalkyldienyl” compounds. Preferred cycloalkenyl groups
include C3-Cy rings. More preferred compounds include, for example, cyclopentenyl,
cyclopentadienirl, cyclohexenyl and cycloheptadienyl.
The term "comprising” is meant to be open ended, including the indicated componerit
but not excluding other elements.
10 The term(s) "Formulas I, II, 1T, IV, V, VI and VII" either alone or in combination
includes any sub formulas. '
The compounds of the invention are endowed with ¢-Met inhibitory activity.
The present invention also comprises the use of a compound of the invention, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the treatment
15  either acutely or chronically of an angiogenesis mediated disease state, including those
described previously. The compounds of the present invention are useful in the manufacture of
an anti-cancer medicament. The compounds of the present invention are also useful in the
manufacture of a medicament to attenuate or prevent disorders through inhibition of ¢c-Met.
The present invention comprises a pharmaceutical composition comprising a
20 therapeutically effective amount of a compound of the current invention in asso'ciaﬁon with a
least one pharmaceutically acceptable carrier, adjuvant or diluent.

. The preseﬁt invention also comprises a method of tréa‘dng angiogenesis related
disorders in a subject having or susceptible to such disorder, the method comprising treating.
the subjéct with a therapeutically effective amount of a compound of the current invention.

25 - COMBIMNATIONS
While the compounds of the invention can be administered as the sole active
pharmaceutical agent, they can also be used in combination with one or more compounds of
the invention or other agents. When administered as a combination, the therapeuatic agents can
be formulated as separate compositions that are administered at the same time or sequentially
30 at different times, or the therapeutic agents can be given as a single composition.
The phrase "co-therapy” (or "comb'ination-therapy"), in defining use of a compound of
the present invention and another pharmaceutical agent, is intended to embrace administration
of each agent in a sequential rﬁanner in a regimen that will provide beneficial effects of the

drug combination, and is intended as well to embrace co-administration of these agentsin a
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substantially simultaneous manner, such as in a single capsule having a fixed ratio of these
active agents or in multiple, separate capsules for each agent.

Specifically, the administration of compounds of the present invention may bein
conjunction with additional therapies kﬁown' to those skilled in the art in the prevention or
treatment of neoplasia, such as with radiation therapy or with cytostatic or cytotoxic agents.

If formulated as a fixed dose, such combination products employ the compounds of this
invention within the accepted dosage ranges. Compounds of the current invention may also be
administered sequentially with known anticancer or cytotoxic agents when a combination
formulation is i_n‘appropriatc. The invention is ﬁ.ot limited in the sequence of administration;
compoﬁnds of the invention may be administered either prior to, simultaneous with or after
administration of tae known anticancer or cytotoxic agent. |

Currently, standard treatment of primary fumors consists of surgical excision followed
by either radiation or IV administered chemotherapy. The typical chemotherapy regime
consists of either DNA alkylating agents, DNA intercalating agents, CDK inhibitors, or
microtubule poisons. The chemotherapy doses used are just below the maximal tolerated dose
and therefore dose limiting toxicities typically include, nausea, vomiting, diarrhea, hair loss,
neutropenia and the like.

There are large numbef_s of antineoplastic agents available in commercial use, in
clinical évaluation and in pre-clinical development, which would be selected for treatment of
neoplasia by combination drug chemotherapy. Such antineoplastic agents fall into several
major categories, namely, antibiotic-type agents, alkylating agents, antimetabolite agents,
hormonal agents, immunological agents, interferon-type agents and a category of
miscellaneous agents.

A first family of antineoplastic agents, which may be used iﬁ combination with
compounds of the present invention, consists of antimetabolite-type/thymidilate synthase
inhibitor antineoplastic agents. Suitable antimetabolite antineopiastic agents may be selected
from but not limited to the group consisting of 5-FU-fibrinogen, acanthifolic acid,
aminothiadiazole, brequinar sodium, carmofur, Ciba-Geigy CGP-30694, cyclopentyl cytosine,
cytarabine phosphate stearate, cytarabine conjugates, Lilly DATHF, Merrel Dow DDFC,
dezaguanine, dideoxycytidine, dideoxyguanosine, didox, Yoshitomi DMDC, doxifluridine,
Welloome EHNA, Merck & Co. EX-015, fazarabine, floxuridine, fludarabine phosphate, -
fluorouracil, N-(2'-furanidyl)-5-fluorouracil, Daiichi Seiyaku FO-152, isopropyl pyrrolizine,
Lilly LY-188011, Lilly LY-264618, methobenzaprim, methotrexate, Wellcome MZPES,
norspermidine, NCI NSC-127716, NCI NSC-264880, NCI NSC-39661, NCI NSC-612567,
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Warner-Lambert PALA, pentostatin, piritrexim, plicamycin, Asahi Chemical PL+AC, Takeda
TAC-788, thioguanine, tiazofurin, Erbamont TIF, trimefrexate, tyrosine kinase inhibitors,
Taiho UFT and uricytin.

A second family of antineoplastic agents, which may be used in combination with
compounds of the present invention, consists of alkylating-type antineoplastic agents. Suitable .
alkylating-type antineoplastic agents may be selected from but not limited to the group
consisting of Shionogi 254-S, aldo-phosphamide analogues, altretamine, anaxirone, Boehringer
Mannheim BBR—2207, bestrabucil, budotitane, Wakunaga CA-102, carboplatin, carmustine,
Chinoin-139, Chin_oin—153, chlorambucil, cisplatin, cyclophosphamide, American Cyanamid
CL-286558, Sanofi CY-233, cyplatate, Degussa D-19-3 84, Sumimoto DACHP(Myr)2,
diphenylspir_omusti_pe, diplatinum cytostatic, Erba distamycin derivatives, Chugai DWA-

211 4R; TITI E09, elmiustine, Erbamont FCE-24517, estramustine phosphate sodium,
fotemustine, Unimed G-6-M, Chinoin GYKI-17230, hepsul-fam, ifosfamide, iproplatin,
lomustine, mafosfamide, mitolactol, Nippon Kayaku NK—IZI, NCI NSC-264395, NCI NSC-
342215, oxaliplatin, Upjohn PCNU, prednimustine, Proter PTT-119, ranimustine, semustiﬁe,
SmithKline SK&F-101772, Yakult Honsha SN-22, spiromus-tine, Tanabe Seiyaku TA-077,
tauromustine, temozolomide, teroxirone, tetraplatin and trimelamol.

- A third family of anﬁneoplaéﬁc agents which may be used in combination with
compounds of the present invention consists of antibiotic-type antineoplastic agents. Suitable
antibiotic-type antineoplastic agents may be selected from but not limited to the group
consisting of Taiho 4181-A, aclarubicin, actinomycin D, actinoplanone, Erbamont ADR-456,
aeroplysinin derivative, Ajinomoto AN-201-1I, Ajinomoto AN-3, Nippon Soda anisomycins,
anthracycline, azino-mycin-A, bisucaberin, Bristol-Myers BL-6859, Bristol-Myers BMY-
25067, Bristol-Myers BMY—ZSSSI, Bristol-Myers BMY-26605, Bristoi—Myers BMY-27557,
Bristol-Myers BMY-28438, bleomycin sulfate, bryostatin-1, Tatho C-1027, calichemycin,
chromoximycin, dactinomycin, daunorubicin, Kyowa Hakke DC-102, Kyowa Hakko DC-79,
Kyowa Hakko DC-88A, Kyowa Hakko DC89-A1, Kyowa Hakko DC92-B, ditrisarubicin B,
Shionogi DOB-41, doxorubicin, doxorubicin-fibrinogen, elsamicin-A, epirubicin, erbstatin,
esorubicin, esperamicin-Al, esperamicin-Alb, Erbamont FCE-21954, Fujisawa FK-973,
fostriecin, Fujisawa FR-900482, glidobactin, gregatin-A, grincamycin, herbimycin, idarubicin,
illudins, kazusamycin, kesarithodins, Kyowa Hakko KM-5539, Kirin Brewery KRN-8602,
Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa Hakko KT-6149, American
Cyanamid LL-D49194, Meiji Seika ME 2303, menogaril, mitomycin, mitoxantrone,
SmithKline M-TAG, neoenactin, Nippon Kayaku NK-313, Nippon Kayaku NKT-01, SRI
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International NSC-357704, oxalysine, oxaunomycin, peplomycin, pilatin, pirarubicin,
porothramycin, pyrindanycin A, Tobishi RA-L, rapamycin, thizoxin, rodorubicin, sibanomicin,
siwenmycin, Sumitomo SM-5887, Snow Brand SN-706, Snow Brand SN-07, sorangicin-A,
sparsomycin, SS Pharmmaceutical $8-21020, 8S Pharmaceutical S3-7313B, SS Pharmaceutical
SS-9816B, steffimycin B, Taiho 4181-2, talisomycin, Takeda TAN-868A, terpentecin, -
thrazine, tricrozarin A, Upjohn U-73975, Kyowa Hakko UCN-10028A, Fujisawa WF-3405,
Yoshitomi Y-25024 and zorubicin. o |

A fouzth family of antineoplastic agents which may be used in combination with
compounds of the present invention consists of a miscellaneous family of antineoplastic
agents, including tubylin interacting agents, topoisomerase IT ighibitors, topoisomerase [
inhibitors and horr;.::onal agents, selected from but not limited to the group consisting of a-
carotene, o.-diﬂu(_)romethyl-arginine, acitretin, Biotec AD-5, Kyorin AHC-52, alstonine,
amonafide, arnpheihinile, amsacrine, Angiostat, ankinomycin, anti-neoplaston A10,
antineoplaston A2, antineoplaston A3, antineoplaston A3, antineoplaston AS2-1, Henkel APD, -
aphidicolin glycinate, asparaginase, Avarol, baccharin, batracylin, benfluron, benzotript, Ipsen-

Beaufour BIM-23015, bisantrene, Bristol-Myers BMY-40481, Vestar boron-10,

~ bromofostamide, Wellcome BW-502, Wellcome BW-773, caracemide, carmethizole

hydrochloride, Ajinomoto CDAF, chlorsulfaguinoxalone, Chemes CHX-2053, Chemex CHX-
100, Warner-Lambert CI-921, Warner-Lambert CI—9.37, Warner-Lambert CI-941, Wammer- -
Lambert CI-958, clanfenur, claviridenone, ICN compound 1259, ICN compound 4711,
Contracan, Yakult Honsha CPT-11, crisnatol, curaderm, cytochalasin B, cytarabine, cytocytin,
Merz D-609, DABIS maleate, dacarbazine, datelliptinium, didemnin-B, dihaematoporphyrin
ether, dihydrolenperone, dinaline, distamycin, Toyo Pharmar DM-341, Toyo Pharmar DM-75,
Daiichi Seiyaku DN-9693, docetaxel elliprabin, elliptinium acetate, Tsumura EPMTC, the |
epothilones, ergotaimine, etoposide, etretinate, fenretinide, Fujisawa FR-57704, gallium nitrate,
genkwadaphnin, Chugai GL.A-43, Glaxo GR-63178, grifolan NMF-3N, _
hexadecylphosphocholine, Green Cross HO-221, Homohaxﬁngtonine, hydroxyurea, BTG
ICRF-187, ilmofosine, isoglﬁtamine, isotretinoin, Otsuka JI-36, Ramot K-477, Otsuak K-
76CO0ONa, Kureha Chemical K-AM, MECT Corp KI-8110, American Cyanamid L-623,
leukoregulin, lonidamine, Lundbeck LU-23-112, Lilly LY-186641, NCI (US) MAP, marycin,
Merrel Dow MDL-27048, Medco MEDR-340, merbarone, merocyanlne derivatives,
methylanilinoacridine, Molecular Genetics MGI-136, minactivin, mitonafide, mitoquidone
mopidamol, motretinide, Zenyaku Kogyo MST-1 6, N-(retinoyl)amino acids, Nisshin Flour
Milling N-021, N-acylated-dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole
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derivative, Normosang, NCINSC-145813, NCi NSC-361456, NCI NSC-604782, NCINSC- .
95580, ocreotide, Ono ONO-112, oquizanocine, Akzo Org-10172, paclitaxel, pancratistatin,
pazelliptine, Warner-Lambert PD-111707, Warner-Lambert PD;l 15934, ‘Warner-Lambert PD-
131141, Pierre Fabre PE-1001, ICRT peptide D, piroxantrone, polyhaematoporphyrin,
polypreic acid, Efamol porphyrin, probimane, procarbazine, proglumide; Invitron protease
nexin I, Tobishi RA-700, razoxane, Sapporo Breweries RBS, restrictin-P, .retelliptinc, retinoic
acid, Rhone-Poulenc RP-49532, Rhone-Poulenc RP-56976, SmithKline SK&F-104864,
Sumitomo SM-108, Kuraray SMANCS, SeaPharm SP-10094, spatol, spirocyelopropane
derivatives, spirogermaniurh, Unimed, SS Pharmaceutical SS-554, strypoldinone, Stypoldione,
Suntory SUN 0237, Suntory SUN 2071, superoxide dismutase, Toyama T-506, Toyama T-680,
taxol, Teijin TE1-0303, teniposide, thaliblastine, Eastman Kodak TIB-29, tocotrienol,
topotecan, Topo_stin, Te.ijin TT-82, Kyowa Hakko UCN-01, Kyowa Hakke UCN- 1.028, ukrain,
Eastman Kodak USB-006, vinblastine sulfate, vincristine, vindesine, vinestramide, vinprelbine,
vintriptol, vinzolidine, withanolides and Yamanouchi YM-534.

~ Alternatively, the present compounds may also be used in co-therapies with other anti-
neoplastic agents, such as acemannan, aclarubicin, aldesleukin, alemtuzumab, alitretinoin,
aliretamine, amifostine, aminolevulinic acid, amrubicin, amsacrine, anagrelide, anastrozole,
ANCER, ancestim, ARGLABIN, arsenic trioxide, BAM 002 (Novelos), bexarotene,
bicalutamide, broxuridine, capecitabine, celmoleukin, cetrorelix, cladribine, clotrimazole;
cytarabine odfosfate, DA 3030 {Dong-A), daclizumab, denileukin diftitox, deslorelin,
dexrazoxane, dilazep, docetaxel, docosanol, doxercalciferol, doxifluridine, doxorubicin,
bromocriptine, carmustine, cytarabine, fluorouracil, HIT diclofenac, interferon alfa, |
daunorubicin, doxorubicin, tretinoin, edelfosine, edrecolomab, eflomithine, emitefui’, :
epirubicin, epoetin beta, etoposide phosphate, exemestane, exisulind, fadrozole, filgrastim,
finasteride, fludarabine phosphate, formestane, fotemustine, gallium nitrate, gemcitabine,
gemtuzumab zogamicin, gimeracil/oteracil/tegafur combination, glycopine, goserelin,
heptaplatin, human chorionic gonadotropin, human fetal alpha fetoprotein, ibandronic acid,
idarubicin, (imiquimod, interferon alfa, interferon alfa, natural, interferon alfa-2, interferon
alfa-2a, interferon alfa-2b, interferon alfa-N1, interferon alfa-n3, interferon alfacon-1,
interferon alpha, natural, interferon beta, interferon beta-1a, interferon beta-1b, interferon
gamma, natural interferon gamma-la, interferon gamma-1b, interleukin-1 beta, iobenguane,
irinotecan, irsogladine, lanreotide, LC 9018 (Y akult), leflunomide, lenograstim, lentinan
sulfate, letrozole, leukocyte alpha interferon, leuprorelin, levamisole + fluorouracil, liarozole,

lobaplatin, lonidamine, lovastatin, masoprocol, melarsoprol, metoclopramide, mifepristone,
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miltefosine, mirimostim, mismatched double stranded RNA, mitoguazone, mitolactol,
mitoxantfone, molgramostim, nafarelin, naloxone + pentazocine, nartograstim, nedaplatin,
nilutamide, noscapine, novel erythropoiesis stimulating protein, NSC 631570 octreo'tide,
oprelvekin, osaterone, oxaliplatin, paclitaxel, pamidronic acid, pegaspargase, peginterferon
alfa-2b, peﬁtosan polysulfate sodium, pentostatin, picibanil, pirarubicin, rabbit antithymocyte
polyclonal antibody, polyethylene glycol interferon alfa-2a, porfimer sodium, raloxifene,
raltitrexed, rasburicase, rhenium Re 186 etidronate, RII retinamide, rituximab, romurtide,
samarium (153 Sm) lexidronam, sargramostim, sizofiran, sobuzoxane, sonermin, sirontium-§9
chioride, suramin, tasonermin, tazarotene, tegafur, temoporfin, temozolomide, teniposide,
tetrachlorodecaoxide, thalidomide, thymalfasin, thyrotropin alfa, topotecan, toremifene,
tositumomab-iodine 131, trastuzumab, treosulfan, tretinoin, trilostane, trimetrexate, triptorelin, ‘
tumor necrosis factor alpha, natural, ubenimex, bladder cancer vaccine, Maruyama vaccine,
melanoma lysate vaccine, valrubicin, verteporfin, vinorelbine, VIRULIZIN, zinostatin
stimalamer, or zoledronic acid; abarelix; AE 941 (Aeterna), ambarmustine, antisense
oligonucleotide, bel-2 (Genta), APC 8015 (Dendreon), cetuximab, decitabine,
dexaminoglutethimide, diaziquone, EL 532 (Elan), EM 800 (Endorecherche), eniluracil,
etanidazole, fenretinide, filgrastim SD01 {Amgen), fulvestrant, palocitabine, gastrin 17
immunogen, HLA-B7 gene therapy (Vical), granulocyte macrophage colony stimulating
factor, histamine dihydrochloride, ibritumomab tiuxetan, lomastat, IM 862 (Cytran),
interleukin-2, iproxifene, LIDI 200 (Milkhaus), leridistim, lintuzumab, CA 125 MAb (Biomira),
cancer MAb (Japan Pharmaceutical Development), HER-2 and Fc MAb (Medarex), idiotypic
105AD7 MAb (CRC Technology), idiotypic CEA MAb (Trilex), LYM-1-iodine 131 MAb

(Techniclone), polymorphic epithelial mucin-yttrium 90 MAb (Antisoma), marimastat,

menogaril, mitumomab, motexafin gadolinium, MX 6 (Galderma), nelarabine, no'latrexed, P30
protein, pegvisomant, pemetrexed, porfiromycin, prinomastat, RL 0903 (Shire), rubitecan,
satraplatin, sodium phenylacetate, sparfosic acid, SRL 172 (SR Pharma), SU 5416 (SUGEN),
TA 077 (Tanabe), tetrathiomolybdate, thaliblastine, thrombopoietin, tin ethyl etiopurpurin,
tirapazamine, cancer vaccine (Biomira), melanoma vaccine (New York University), melanoma
vaccine (Sloan Kettering Institute), melanoma oncolysate vaccine (New York Medical
College), viral melanoma cell lysates vaccine (Royal Newcastle Hospital), or valspodar.
Alternatively, the present compounds may also be used in co-therapies with VEGFR
inhibitors including:
AMG 706 (motesanib diphosphate);
N-(4-chlorophenyl)-4-(4-pyridinylmethyl)- 1-phthalazinamine;
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4-[4-[{[[4~chloro-3-(trifluoromethyl)phenylJamino]carbonyt Jamino}phenoxy]-N-methyl-2-
pyridinecarboxamide; | '
N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1 ,2-dihydro-2-ox0-3H-indol-3-ylidene)methyl}-2,4-
dimethyl-1H-pyrrole-3-carboxamide;
3 -[(4-br0mo—2,6-diﬂuoropheny])methoxy]~5-[{[[4-(1 -
pyrrolidinyl)butylJamino] carbonyl]amino]-4-isothiazolecarboxamide;
N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[(1 —metﬁyl~4—piperidinyl)meth0xy] -4-
quinazoliriarine; '
3-[5,6,7,13-tetrahydro-9-[(1-methylethoxy)methyl]-5-oxo-1 2H-indeno[2,1-a]pyrrolo{3,4-
cJearbazol-12-yllpropyl ester N,N-dimethyl-glycine;

N-{5-[[[5-(1,1-dimethylethyl)-2-oxazolylJmethyl] thio]-2-thiazolyl]-4-piperidinecarboxamide;

N—[3—chloro-47[(3_—ﬂuorophenyl)meﬂmxy]phenyl]—6-[5-[[[2-
(methylsulfony])ethyl]amino}methyl]-2—ﬁlranyl]-4—quinazolinamine

4.[(4-Methyl- l—plperazmyl)methvﬂ—N f4-mcthyl -3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-
phenyl]benzam1de '

N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3 -(4-morpholinyl)propoxy] -4-guinazolinamine

N-(3-ethynylphenyl)—é,7-biS(Z-methoxyethoxy)-4-quinazolinamine

N-(3- ((((ZR)—I—methyl—2—pyrrolidinyl)methyl)oxy)~5-(ttiﬂuoromethyl)phenyl)—Z—((3—{1,3—
oxazol-5-yl)phenyl)amino)- -3-pyridinecarboxamide;

2-(((4-fluorophenylmethyl)amino)-N-(3- ~((((2R)-1-methyl- 2-pyrrolidinylymethyl)oxy)-5-
(mﬂuoromcthyl)phenyl) -3-pyridinecarboxamide;

N-[3- (Azet1d1n~3 -ylmethoxy)- S—mﬂuoromethyl-phenyl] -2- (4-ﬂuor0-benzylamm0)-
nicotinamide.

6-fluoro-N-(4- (1-methylethyl)phenyl)- -2-((4-pyridinylmethyijamino)-3-p yridinecarboxanmide;

2—((4-pyr1dmylmethyl)ammo)—N-(3-(((2S)—2-pyrmhdmyimethyl)oxy) 5-
(triﬂuoromethyl)phenyl)—3-pyridinecarboxamide;

N—(S—(l,l—dimethylethyl)‘lH—pyrazcl—S—yl)~2—((4—pyridinylmethyl)amino)-}
pyridinecarboxamide;

N-(3,3-dimethyl-2,3-dibydro-1 -benzofuran-6-yl)-2-{(4-pyridinylmethyl)amino)-3-
pyridinecarboxamide;

N—(3~((((28)—1—methyi-2-pyﬂolidinyl)methyl)oxy)-s-(tﬁﬂuoromethyl)phenyl)—2—((4-
pwidinylmethyi)amino)—?:-pyridinecarboxamide;

2—((4-pyridinyimethyl)amino)-N-(B—{(2-(1-pynolidinyl)ethyl)oxy)-4—(triﬂuoromethyl)phenyl)—

3-pyridinecarboxamide;
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N-(3,3~dimethyl-2,3-dihydr0*1H-indol-ﬁ—yl)—Z-((4—pyridinylmethyljamino)-3-
pyridinecarboxamide;
N-(4-(pentafluorocthyl)-3-(((2S)-2-pyrrolidinylmethyloxy)phenyl)-2-((4-
pyridinylmethyl)amino)-3-pyridinecarboxamide;
N-(3-((3-azetidinylmethyl)oxy)-5-(trifluoromethyl)phenyl)-2-((4-pyridinylmethyl)amino)-3-
pyridinecarboxamide;
N-(3 -(4—piperidinyloxy)»5u(triﬂuoromethyl)phenyl)~2—((2—(3—pyridinyl)ethyl)amino)—3-
pyridinecarboxamide;
N-(4,4-dih1ethy1~1 ,2,3,4-tetrahydro-isoquinolin-7-yl)-2-(1H-indazol-6-ylamino}-nicotinamide;
2-(1H-indazol-6-ylamino}-N-[3-(1 -methylpyrrolidin-2-ylmethoxy)-5-trifluoromethyl-phenyl)-
_nicotinamide; ' ' |
N-[1-(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro-1H-indol-6-yl]-2-(1H-indazol-6-
ylamino)-nicotinamide;
2-(1H-indazol-_6-y1amino)—N~[3-(pyrrolidin~2-ylmethoxy)—5—triﬂuoromethyl-phenyl]-
nicotinamide; :
N-(1-acetyl-3,3-dimethyl-2,3-dihydro-1H-indol-6-y1)-2- -(1H-indazol-6-ylamino)-nicotinamide;
N-{4,4-dimethyl-1-0x0-1,2,3,4-tet *ahydro—lsoqamolm 7-yl)—2 -(1H-indazol-6-ylamino)-
nicotinamide;
N-[4-(tert-butyl)-3-(3-piperidylpropyl)phenyl}[2-(1H-indazol-6-ylamino)(3-
pyndyl)]carboxamide
N-[5-(tert-butyl)isoxazol-3-yl][2-(1 H-indazol-6- ylammo)(3-pyndyl)]carboxam1de and
N-[4-(tert-butyl)phenyl]{2-(1 H-indazol-6-ylamino}(3 -pyridyl}] carboxarmide.
Other compounds described in the following p’atents. and patent applications can be
used in combination therapy: US 6,258,812, US 2003/01 05091, WO 01/37820, US 6,235,764,
WO 01/32651, US 6,630,500, US 6,515,004, US 6,713,485, US 5,521,184, US 5,770,599, US
5,747,498, WQ 02/68406, WO 02/66470, WO 02/55501, WO 04/05279, WO 04/07481, WO
04/07458, WO 04/09784, WO 02/59110, WO 99/45009, WO 00/59509, WO 99/61422, US

-5,990,141, WO 00/12089 and WO 00/02871.

30

In some embodiments, the combination comprises a composition of the present
invention in combination with at least one anti-angiogenic agent. Agents are inclusive of, but
not Jimited to, in vitro synthetically prepared chemical compositions, antibodies, antigen
binding regions, radionuclides, and combinations and conjugates thereof. An agent can be an

agonist, antagonist, allosteric modulator, toxin or, more generally, may act to inhibit or )
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stimulate its target (c.g., receptor or enzyme activation or inhibition), and thereby promote cell
death or arrest ceil growth.

Exemplary anti-tumor agents include HERCEPTIN™ (trastuzumab), which may be
used to treat bfeast cancer and other forms of céncer, and RITUXANT™ (rituximab), -
ZEVALIN™ (ibritumomab tiuxetan), and LYMPHOCIDE™ (epratuzumab), which may be
used to treat non-Hodgkin's lymphoma and other forms of cancer, GLEEVAC™ which may be
used to treat chronic myeloid.leukcmia and gastrointestinal stromal tumors, and BEXXAR™

~ (iodine 131 tositumomab) which may be used for treatment of non-Hodgkins’s lymphoma.

Exemplary anti-angiogenic agents include ERBITUX™ (IMC-C225), KDR (kinase

domain receptor) inhibitory agents (¢.g., antibodies and antigen binding regions that

specifically bind to the kinase domain receptor), anti- VEGF agents (e.g., antibodies or antigen
binding regions that specifically bind VEGF, or soluble VEGF receptors or a ligand binding |
region thereof) such as AVASTIN™ or VEGF-TRAP™, and anti- VEGF receptor agents (¢.g., -

‘antibodies or antigen binding regions that specifically bind thereto), EGFR inhibitory agents

(e.g., antibodies or antigen binding regions that specifically bind thereto) such as ABX-EGF
(panitumurnab), IRESSA™ (gefitinib), TARCEVA™ (crlotinib), anti-Angl and anti-Ang2
agents {e.g., antibodies or antigen binding regions specifically binding thereto or to their
receptors, e.g., Tie2/Tek), and anti-Tie2 kinase inhibitory agents (e.g., antibodies or antigen
binding regions that specifically bind thereto). The pharmaceutical comi:oositions of the present
invention can also include one ér more agents (e.g., antibodies, antigen binding regions, or
soluble receptors) that specifically bind and inhibit the activity of growth factors,.such as
antagonists of hepatocyte growth factor (HGF, also known as Scatter Factor), and antibodies or
antigen binding regions that speéiﬁcaliy bind its receptor "c-met”.

Other anti-angiogenic agents include Campath, IL-8, B-FGF, Tek antagonists (Ceretti
et al., US Publication No. 2003/0162712; US Patent No. 6,413,932), anti-TWEAK. agents (e.g,,
specifically binding antibodies or antigen binding regions, or soluble TWEAK receptor -
antagonists; see, Wiley, US Patent No. 6,727,225), ADAM distintegrin domain to antagonize
the binding of integrin to its ligands (Fanslow et al., US Publication No. 2002/0042368),
specifically binding anti-eph receptor and/or anti-ephrin antibodies or antigen binding regions
(US Patent Nos. 5,981,245; 5,728,813; 5,969,110; 6,596,852; 6,232,447, 6,057,124 and patent
family members thereof), and anti-PDGF-BB antagonists (e.g., specifically binding antibodies
or antigen binding regions) as well as antibodies or antigen binding regions specifically

binding to PDGF-BB ligands, and PDGFR kinase inhibitory agents (e.g., antibodies or antigen

binding regions that specifically bind thereto).
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Additional anti-angiogenic/anti-tumor agents include: SD-7784 (Pfizer, USA);
cilengitide (Merck KGaA, Germany, EPO 770622); pegaptanib octasodium, (Gilead Sciences,
USA); Alphastatin, (BioActa, UK); M-PGA, (Celgene, USA, US 5712291); ilomastat, (Arriva,
USA, US 5892112); emaxanib, (Pfizer, USA, US 5792783); vatalanib, (Novartis,
Switzerland); 2-methoxyestradiol, (EntreMed, USA); TLC ELL-12, (Elan, Ireland); anecortave
acetate, (Alcon, USA); alpha-D148 Mab, (Amgen, USA); CEP-7055,(Cephalon, USA), anti-
Vn Mab, (Crucell, Netherlands) DAC:antiangiogenic, (ConjuChem, Canada); Angiocidin,
(InKine Pharmaceutical, USA); KM-2550, (Kyowa Hakko, Japan); SU-0879, (Pfizer, USA);
CGP-79787, (Novartis, Switzerland, EP 970070); ARGENT technology, (Ariad, USA);
YIGSR-Stealth, (Johnson & Johnson, USA); fibrinogen-E fragment, (BioActa, UK),
angiogenesis inhibitor, (Trigen, UK); TBC-1635, (Encysive Pharmaceuticals, USA); SC-236,
(Pfizer, USA); ABT-567, (Abbott, USA); Metastatin, (EntreMed, USA); angiogenesis
inhibitor, (Tripep, Sweden); maspin, (Sosei, Japan); 2-methoxyestradiol, (Oncology Sciences '
Corporation, USA); ER-68203-00, IVAX, USA); Benefin, (Lane Labs, USA); Tz-93,.
(Tsumura, Japan); TAN-1120, (Takeda, Japan); FR-111142, (Fujisawa, Japan, JP 02233610},
platelet factor 4, (RepliGen, USA, EP 407122); vascular endothelial growth factor antagonist, .
(Borean, Denmark); cancer therapy, (University of South Carolina, USA); bevacizumab
(pINN), (Genentech, USA); angiogenesis inhibitors, (SUGEN, USA); XL 784, (Exelixis,
USA); XL 647, (Exelixis, USA}); MAD, alphaSbeta3 integrin, second generation, (Applied

" Molecular Evolution, USA and Medhmnuhe, USA); gene therapy, retinopathy, (Oxford

BioMedica, UK); enzastaurin hydrochloride (USAN), (Li]ly, USA); CEP 7055, (Cephalon,
USA and Sanofi-Synthelabo, France); BC 1, (Genoa Institute of Cancer Research, Italy);
angiogenesis inhibitor, (Alchemia Australia); VEGF antagonist, (Regeneron, USA); 1BPI1 21
and BPI-derived antiangiogenic, (XOMA, USA), PI 88, (Progen, Australia); cilengitide
(pINN), (Merck KGaA, German; Munich Technical University, Germany, Scripps Clinic and
Research Foundation, USA); cetuximab (INN), (Aventis, France); AVE 8062, (Ajinomoto,
Japan);-AS 1404, {(Cancer Research Laboratory, New Zealand); SG 292, (Telios, USA),
Endostatin, (Boston Childrens Hospital, USA); ATN 161, (Attenuon, USA); ANGIOSTATIN,
(Boston Childrens Hospital, USA); 2-methoxyestradiol, (Boston Childrens Hospital, USA); ZD
6474, (AstraZeneca, UK); ZD 6126, {Angiogene Pharmaceuticals, UK); PPl 2458, (Praecis,
USA); AZD 9935, (AstraZeneca, UK); AZD 2171, (AstraZeneca, UK); vatalanib (pINN),
(Novartis, Switzerland and Schering AG, Germany); tissue factor pathway inhibitors,
(EntreMed, USA); pegaptanib (Pinn), (Gilead Sciences, USA); xanthorrhizol, (Y onsei
University, South Korea); vaccine, gene-based, VEGF-2, (Scripps Clinic and Research
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Foundation, USA); SPV5.2, (Supratek, Canada); SDX 103, (University of California at San
Diego, USA); PX 478, (ProlX, USA); METASTATIN, (EntreMed, USA); troponin I, (Harvard
University, USA); SU 6668, (SUGEN, USA); OX1 4503, (OXiGENE, USA); o-guanidines, (
Dimensional Pharmaceuticals, USA); motuporamine C, (British Columbia University,
Canada); CDP 791, {Celitech Group, UK); atiprimod (pINN), (GlaxoSmithKline, UK); E 7820,
(Eisai, Japan); CYC 381, (Harvard University, USA); AE 941, (Aeterna, Canada); vaccine,
angiogenesis, (EntreMed, USA); urokinase plasminogen activator inhibitor, (Dendreon, USA);
oglufanide (pINN), (Melmotte, USA); HIF-1alfa inhibitors, (Xenova, UK); CEP 5214,
(Cephalen, USA); BAY RES 2622, (Bayer, Germany); Angiocidin, (InKine, USA); A6,
(Angstrom, USA); KR 31372, (Korea Research Institute of Chemical Technology, South
Korea); GW 2286, {GlaxoSmithKline, UK); EHT 0101, (ExonHit, France); CP 868596,
(Pfizer, USA); CP 564959, (OS], USA); CP 547632, (Pfizer, USA); 786034,
(GlaxoSmithKline, UK); KRN 633, (Kirin Brewery, Japan); drug delivery system, intraocular,
2- methoxyestradlol (EntreMed, USA); anginex, (Maastricht University, Netherlands, and
Minnesota University, USA) ABT 510, (Abbott, USA); AAL 993, (Novartis, Switzerland);
VEG], (ProteomTech, USA); tumor necrosis factor-alpha inhibitors, (National Institute on
Aging, USA); SU 11248, (Pﬁzer, USA and SUGEN USA); ABT 518, {Abbott, USA); YHIG,
(Yantai Rongchang, China); S-3APG , (Boston Childrens Hoépital, USA and EntreMed, USA);
MAb, KDR, (ImClone Systems, USA); MAD, alpha5 betal, (Protein Design, USA); KDR
kmase inhibitor, {Celltech Group, UK, and Johnson & Johoson, USA); GFB 116, (South
Florida University, USA and Yale University, USA); CS 706, (Sankyo, J apan); combretastatin
A4 prodrug, (Arizona State University, USA); chondroitinase AC, (IBEX, Canada); BAY RES
2650, .(Bayer, Genmany); AGM 1470, (Hérvard University, USA, Takeda, Japan, and TAP,
USA); AG 13925, (Agouron, USA}; Tetrathiomolybdate, (University of Michigan, USA); GCS
100, (Wayne State University, USA) CV 247, (fvy Medical, UK); CKD 732, {Chong Kun
Dang, South Korea); MADb, vascular endothelium growth factor, (Xenova, UK); irsogladine
(INN), (Nippon Shinyaku, Japan); RG 13577, (Aventis, France); WX 360, (Wilex, Germany);
squalamine (pINN}), (Genaera, USA); RP1 4610, (Sirna, USA); cancer therapy, (Marinova,
Australia); heparanase inhibitors, (InSight, Israel); KL 3106, (Kolon, South Korea); Honokiol,
(Emory University, USA), ZK CDK, (Schering AG, Germany); ZK Angio, (Schering AG,
Germany); ZK 229561, (Novartis, Switzerland, and Schering AG, Germany); XMP 300,
(XOMA, USA); VGA 1102, (Taisho, Japan); VEGF receptor modulators, (Pharmacopeia,
USA); VE-cadherin-2 antagonists , (ImClone Systems, USA); Vasostatin, (Natmnal Institutes
of Health, USA);vaccine, Flk-1, (ImClone Systems, USA); TZ 93, (Tsumura, Japan);
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TumStatin, (Beth Israel Hospital, USA); truncated soluble FLT 1 (vascular endothelial

growth factor receptor 1), (Merck & Co, USA); Tie-2 ligands, (Regeneron, USA); and,

thrombospondin 1 inhibitor, (Allegheny Health, Education and Research Foundation, USA).
Alternatively, the present compounds may also be used in co-therapies with other anti-

neoplastic agents, such as VEGF antagonists, other kinase inhibitors including p38 inhibitors,

"KDR inhibitors, EGF inhibitors and CDX inhibitors, TNF inhibitors, metallomatrix profeases

inthibitors (MMP), COX-2 inhibitors including celecoxib, NSAID’s, or o3 inhibitors.

The present invention comprises pfocesses for the preparation of a compound of
Formula L, I, II, IV, V, VIand VIL
Also included in the family of compounds of the current are the ph_armaceutically acceptable
salts and solvates thereof. The term "pharmaceuticaily-acceptable salts™ embraces salts
commonly used to form.alkali metal salts and to form addition salts of free acids or free bases.
The nature of the salt isnot critical, provided that it is pharmao;eutically acceptable. Suitable
pharmaceutlcally acceptab'le acid addition salts of compounds of the current invention may be
prepared from an inorganic acid or from an organic acid. Examples of such inorganic acids are
hydrochloric, hydrobromice, hydroiodic, nitrc, carbonic, sulfuric and phosphoric acid.
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic,
arylaliphatic, heterocyclic, carboxylic and sulfonic classes of organic acids, example of which

are formic, acetic, adipic, butyric, propionic, succinic, glycolic, gluconic, lactic, malic, tartaric,

“citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic, anthranilic,

mesylic, 4-hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic,
ethanesulfonic, ethanedisulfonic, benzenesulfonic, pantothenic, 2-hydroxyethanesulfonic,
toluenesuifonic, sulfamnilic, cyclohexylaminosulfonic, camphoric, camphorsulfonic, digluconic,
cyclopentanepropionic, dodecylsulfonic, glucoheptanoic, glycerophosphonic, heptanoic,
hexanoic, 2-hydroxy-ethanesulfonic, nicotinic, 2-naphthalenesulfonic, oxalic, palmoic,
pectinic, persulfuric, 2-phenylpropionic, picric, pivalic propionic, succinic, tartaric, thiocyanic,
mesylic, undecanoic, stearic, algenic, B-hydroxybutyric, salicylic, galactaric and galacturonic
acid. Suitable pharmaceutically-acceptable base addition salts of compounds of the current
invention include metallic salts, such as salts made from aluminum, calcium, lithium,
magnesium, potassium, sodium and zinc, or salts made from orgamc bases including primary,
secondary and tertiary amines, substituted amines including cyclic amines, such as caffeine,
arginine, diethylamine, N-ethyl piperidine, aistidine, glucamine, isopropylamine, lysine,
morpholine, N-ethyl morpholine, piperazine, piperidine, triethylamine, trimethylamine. All of

these salts may be prepared by conventional means from the corresponding compound of the
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invention by reacting, for example, the appropriate acid or base with the compound of the
cutrent invention. When a basic group and an acid group are present in the same molecule, a
compound of the current invention may also form interﬁal salts.
_ GENERAL SYNTHETIC PROCEDURES
The compounds of the invention can be synthesized according to the general
procedures described in WO 08/008539 (the entirety of which is incorporated herein by reference) as
well as those illustrated in the example compounds described below.

' The following abbreviations are used throughout the specification:

HOAc - acetic acid

MeCN, CH;CN po- acetonitrile

NH; g - amrmonia

NH,4Cl - ammonium chloride

Ar - ‘ argon

HBTA - 'O-be_nzotriazol-1-yl—N,N,N',N'-tetramethyluronium

| _ hexafluorophosphate ‘

HATU - O-(7-azabenzotriazol-1 -y1)-N,N,N',N'-tetramethyluronium
hexaﬂuﬂrophosphéte

PyBop - benzotriazol-1-yl-oxy-tripyrrolidino-phosphonium
hexafluorophosphate

Pd,(dba)z - bis(dibenzylidencacetone) palladium

BINAP - 2,2’-bis(diphenylphosphino)-1,1’ -binaphthyl

TEAC - bis(tetra—ethyla:mndxﬁum)carbonate

BB1; - boron tribromide

BSA - bovine serum albumin

Bry - bromine

BOC - butyloxycarbonyl

Cs,CO3 - cesium carbonate

CHCls - chloroformn

CDCl; - chloroform deuterated

Cu - copper

Cul - copper(l} iodide

Et,O - ~ diethyl ether

DBU - 1 ,8-diazabicyclo[5.4.0Jundec-7-ene

DIBAL - diisobutylaluminum hydrnde
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DIAD -
DIEA -
DMF -
DMAP -
DMSO -
EDC, EDCI -
dppa -
FtOAc -
FBS -
g "
h -
HBr -
HCl -
HOBt - -
H; -
HyO, -
Fe -
LiHMDS -
LDA -
MCPBA -
MgSO4 -
MeOH, CH;OH -
Mel -
CH.Cl,, DCM -
NMP -
ML, ml -
N2 -
pd/C -
Pd(OAc)h -
Pd(OH); -
PA(PPhs)s -
Pd(dpph)Cl -
PB3 -
POCls -

diisopropyl azodicarboxylate
diisopropylethylamine
dimethylformamide
4-dimethylaminopyridine
dimethylsulfoxide

I-(%dimethylami_nopropyl)-?,-ethylcarbodiimide hydrochloride

diphenylphosphoryl azide

ethyl acetate

fetal bovine serum

gram

hour

hydrobromic acid

hydrochloric acid
1-hydroxybenzotriazole hydrate
hydrogen

hydrogen peroxide

iron

lithivm bis(trimethylsilyl}-amide
Lithium diisopropylamide
meta-chloroperbenzoic acid
magnesium sulfate

methanol

methyl iodide

methylene chloride
N-methylpyrrolidinone
miililiter

nitrogen

palladium on carbon

palladium acetate

palladium hydroxide

palladium tetrakis triphenylphosphine
1,1-bis(diphenylphosphino)ferrocene palladium chloride
phosphate buffered saline

phosphorous oxychloride
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K;CO;
KOH

RT
NaHCO; -
NaBH,

NaBH;CN

NaOiBu
NaOH
NaClO,
NaCl '
NaHPOy
NeH
Nal

"NazSQy

TBTU

THF

Et;N, TEA
TFA
P(t-bu)s
H;O

L

potassium carbonate

potassium hydroxide

room temperature

sodium bicarbonate

sodium borohydride

sodium cyanoborehydride
sodium tert-butoxide

sodium hydroxide

sodium chlorite

sodium chloride

sodium biphospate

sodium hydride

sodivm iodide

sodium sulfate ‘
O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
tetrafluoroborate
tetrahyarofuran

triethylamine

trifluorcacetic acid
tri(teﬂ-butyl)phosphine

water
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Example 403
(R)-N-{(6-(3.5-difluorophenyl)-[1,2.4]triazolo[4,3-b|pyridazin-3-vi)methyl)-7-(pyrrolidin-

2-ylmethoxy)-1,5-naphthyridin-4-amine

a) (R)-tert-butyl 2-((8-({6-(3,5-difluorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3-
yl)methylamino)-1,5-naphthyridin-3-yloxy)methyl)pyrrolidine- 1-carboxylate was prepared

according to method D,

b) (R)-N—((64(3,5~diﬂuorophen}r!)-[1,2,4]triazolo[4,3—b]];iyridazin-B—yl)methyl)-7—(pyrrolidin~2-
yimethoxy)-1,5-naphthyridin-4-amine. The title compouﬁd was prepared from (R)-tert-butyl
2-((8-({6-(3,5-difluorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methylamino)-1,5-
naphthyridin-3-yloxy)methyl)pyrrolidine- 1 -carboxylate following the procedure used to make
‘7-methoxy-4-((6-(6-(piperazin-1-yl)pyridin-3-yi)-[ 1,2,4]triazolo[4,3-b]pyridazin-3-
yDmethoxy)quinoline. m/z: 489 (M+H). Calc’d. for CasHzFaN;O — 488.
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SI-N-A(6-(3.5-difluorophenyl)-11.2 4ltriazolo{4,3-blpyridazin-3-vilmethyl)-7-(pvrrolidin- .

2-vimethoxvy)-1, S-naphthvndm-4-am1ne

The title compound was prepared in the same manner as (R) -N-((6-(3,5-difluorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methyl)-7-(pyrrolidin-2-ylmethoxy)-1,5-naphthyridin-4-
amine, m/z: 489 (M+H). Calc’d. for CysHaaFaNgO — 488,

S NH
O/’\N.-Q \ N. ,(
AN N Z "N N
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Example 405
T-methoxy-N-{(6-(2-morphelinothiazol-4-v1)-[1.2 4ltriazole[4.3-blpyridazin-3-vDmethvyl)-

1,5-naphthyridin-4-amine

1) 4-(4-bromothiazol-2-yDmorpholine

S
ofﬂ\N"<\ 1
./ N "pr
To a microwave vial was added N,N-ditsopropylethylamine (0.86 mi, 4.9 mmol), 2,4-
dibromothiazole (1.00 g, 4.1 munol), and morpholine (0.43 ml, 4.9 mmol) in EtOH (4 mL).

The mixture was heated under microwave irradiation at 140 °C for 35 minutes. The reaction

mixture was concentrated in vacuo. The crude material was dissolved in minimal
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DCM/MeOH and purified via MPLC (eluting with 0-30% EtOAc in hexnaes) to yield 4-(4- -
bromothiazol-2-yl)morpholine (0.700 g, 68% yield) as a white solid. '

2) 4-(4-( trifnethylstannvl)thiazo]-2-yl)m0mholine

S
DRI

5 Snives 7
Prepared in a method similar to 3-methyl-5-trimethylstannyl)isothiazole.
3) Bis-tert-butyl(6-chloro-[1.2.4]triazolo[4.3-b]pyridazin-3-yDmethylcarbamate
OY 3
N
O
Clw_N. I Ve
[
10 - N

Di-tert-butyl dicarbonate (24.42 g, 111.9 mmot) was added to a stirred suspension of tert-butﬂ
(6-chloro-[1,2,4]triazolo{4,3-b]pyridazin-3-ylymethylcarbamate (10.58 g, 37.3 mmol) in
acetonitrile (200 mL) at 0°C followed by 4—dimethylaminopyridine {4.556 g, 37.3 mmol).
Stirring was continued at 0°C for ~10 min then the cooling bath was removed and stirring was

15  continuved at room temperature overnight. The reaction mixture was concentrated in vacuo,
diluted with EtOAc and washed with water, Thie organic layer was dried over MgSQy, filtered
and concentrated in vacuo. Purification via MPLC (EtOAc¢/MeOH: 100/0 to 90/10) afforded
the title compound (14.3g, 37.3 mumol, 106% yield).

20  4)(6-(2-morpholinothiazol-4-y1)-[1.2.4]triazolo{4.3-b -'dazin-S- Dmethyl di-tert-butyl

carbamate

To a pressure vessel purged with argon was added palladium (II) acetate (0.0029 g, 0.013
mmol), Xantphos (.015 g, 0.026 mmol) and bis-tert-butyl(6-chloro-[1,2,4]triazolo[4,3-
25  blpyridazin-3-yl)methylcarbamate (0.100 g, 0.26 mmol) in 1,4-dioxane (0.17 M, 1.5 mL). 4-
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(4-(trimethylstannyhthiazol-2-yl)morpholine (0.13 g, 0.39 mmol) and degassed water (0.0094
ml, 0.52 mmol) were added, once more purging the flask with argon. The reaction mixture
was stitred at 100 °C for 4h until complete consumption of the starting material. The reaction
mixture was concentrated in vacuo. The crude material ﬁas dissolved in minimal EtOAc and
purified via MPLC (eluting with 100% EtOAc). (6-(2-morpholinothiazol-4-yl)-
{1,2,4]txjiazolo[4,3-b}pyridazin:3—yl)meﬂlyl di-tert-butyl carbamate (0.086 g, 64% yield) was

obtained as a solid. The material was carried forward without further puri'ﬁcation.

5) 7-methoxy-N-{(6-(2-morpholinothiazol-4-v1)-[ 1.2 .4]triazolo[4.3-blpyridazin-3-ymethy])-

1.5-naphthyridin-4-amine.

NN\ =
/-"‘\ S NH
R | N =~ "N \N
o ""N'

To a microwave vial was added (6-(2-morpholinothiazol-4-yl)-[1,2 4]triazolo[4,3-b]pyridazin-
3-yl)methyl di-tert-butyl carbamate (0.086 g, 0.17 mmol) and 8-chloro-3-methoxy-1,5-
naphthyridine (0.036 g, 0.18 mmol) in 2-butanol (1.0 mL). The vial was sealed and heated
under microwave irradiation at 120 °C for 6 h. The reaction was concentrated in vacuo. The
crude material was dissolved in 2M amrnonia in methanol and purified via MPLC (eluting with
0-10% 1% NH4OH/ in DCM). 7—methoxy—N-((ﬁ-(Z—morpholinothiazol—4-y1)- |
[1,2,4)triazolo[4,3-b]pyridazin-3-ylymethyl)-1,5-naphthyridin-4-amine (0.031 g, 39% yield)

was obtained as a yvellow solid. m/z: 476.¢ (M+H)}. Calc’d. for CoaHy NoO,S - 475.53.

The following example compounds 406 and 407 were prepared using the method to make 7-
methoxy-N-{(6-(2-morpholinothiazol-4-yl}-[1,2,4]iriazolo[4,3-b]pyridazin-3-yl)methyl)-1,5-
naphthyridin-4-amine: -

Mass
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1-(3-fluoro-5-(3-methylisothiazol-5-yDpyridin-2-yDhydrazine

390 409 40

S-chloro-2,3-difluoropyridine (0.069 ml, 0.67 mmol), X-Phos {0.045 g, 0.094 mmol) and
palladium (II) acetate (0.011 g, 0.047 mmol) were combined in 1,4-dioxane (0.2 M, 3.4 mL).

To the reaction vessel was added 3-methyl-5-(trimethylstannyl)isothiazole (0.53 g, 2.0 mmol)

and, after purging with argon, the reaction was stirred at 100 °C for 2h and then concentrated

in vacuo. The crude material was dissolved in minimal DCM and purified via MPLC {eluting

first with 100% EtOAc followed by 20% EtOAc in hexanes -isocratic) to yield 2,3-difluoro-5-
(3-methylisothiazol-5-yl)pyridine (0.139 g, 98% yiceld) as a yellow solid. 2,3-difluoro-5-(3-
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methyiisothiazol~5—yl)pyridine was converied to the title compound using a procedure similar

to 1-(4-methyl-6-phenylpyridazin-3-yhhydrazine.

1-(5-(3.5-difluorophenyl)-3-fluoropyridin-2-yDhydrazine

A mixture of palladium (II) acetate (0.0375 g, 0.167 mmol), potassium phosphate (2.13 g, 10.0
mmol), 3;5-diflucrophenylboronic acid (1.58 g, 10.0 mmol), X-Phos (0.159 g, 0.334 mmol)
and 5-chlore-2,3-difluoropyridine (0.347 ml, 3.34 mmol) was diluted with 1,4-dioxane (0.1M,

33.4 mL) and water (0.3M, 11.0 mL) and was heated under nitrogen at 100 °C for 45 minuies.
The reaction was c;)ncentrated in vacuo. The concentrated material was triturated with water,
filtered and rinsed with MeCN. The crude solid was taken up in dichloromethane and filtered
over a 'plug of Celite to eliminate residual palladium. The material was dissolved in minimal
DCM, and purified via MPLC {eluting with 0-10% EtQAc in hexanes) to vield 5-(3,5-
difluorophenyl)-2,3-difluoropyridine. The material was converted to the hydrazine in a
method similar to that in the synthesis of {5)-6-(1-(8-fluoro-6-(3-methylisothiazol-5-yl)-
[1,2,4]triazolo[4,3-a]pyridin-3-yl)ethyl)quinoline.

The following compounds were prepared using a similar method as 1-(5-(3,5-diflucrophenyl)-

3-fluoropyridin-2-yl)hydrazine:
1) 1-(3-fluoro-5-(1-methyl-1H-pyrazol-4-yl)pyridin-2-yl)hydrazin

The following compounds were prepared using a similar method (using either the trimethyi- or

tributyl- stannnane) as 1-(3-fluoro-5-(3-methylisothiazol-5-yl)pyridin-2-yl)hydrazine:

1-(3-fluoro-5-(3-methylisoxazol-5-yl)pyridin-2-yl)hydrazine; and
1-(3-fluoro-5-(3-trifluoromethylisoxazol-5-yl)pyridin-2-ylYhydrazine.
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Z2-(3-methoxvyquinolin-6-vpropanoic acid hydrochloride

Tert-butyl 2-(3-methoxyquinolin-6-yl)propanocate (0.865 g, 3.01 mmol) was dissolved in
EtOAc (0.2M, 15 mL), and HCI (g) (0.0915 ml, 3.01 mmol) was bubbled through the solution
for approximately 5 minutes. The reaction vessel was sealed and the reaction was stirred at
room temperature for 1.5h until completion. The reaction mixture was concentrated in vacuo
to yield 2-(3-methoxyquinolin-6-yl)propanoic acid hydrochloride (0.805 g, 99.9% yield) as an _

orange solid.

2.5NaCl

2-fluoro-2-(quinolin-6-yDpropanoic acid
To a solution of methyl 2-(quinolin-6-yl)propanoate (0.868 g, 4.03 mmol) in THF (1.1M, 3.7

 mL) at-78 °C was added LIHMDS (1M in THF) (5.24 ml, 5.24 mmol). The reaction was ~

stirred at -78 °C for ~15 minutes, then to it was added a solution of N-

fluorobenzenesul fonimide (1.40 g, 4.44 mmol) in THF(1.0M, 4.5 mL). The reaction was
allowed to warm to -10 °C over 2h. The reaction was filtered through a plug of Celite, washed
with EtOAc and the filtrate was then concentrated in vacuo. The concentrated material was
rediluted with EtOAc and washed with saturated NH4C] solution. The aqueous layer was then
extracted with EtOAc, and the organic layers were dried over MigSQs, filtered and
concentrated in vacuo. The crude material was dissolved in minimal DCM and purified via
MPLC (eluting with isocratic 40% EtOAc:Hexanes to vield methyf 2-fluoro-2-(quinolin-6-
yl)propanoate (0.709 g, 75.4% yield) as a yellow oil.

To synthesize the corresponding acid, methyl 2-fluoro-2-(quinolin-6-yl)propanoate was
saponified in a method similar to that of 2-(quinolin-6-yl)propanoic acid.

HCI
| " it

O OH

2-(3-methoxyguinolin-6-yDacetic acid hydrochloride
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tert-Butyl 2-(3-methoxyquinolin-6-yl)acetate was saponified in a method similar to 2-(3-

methoxyquinolin-6-yl)propanoic acid hydrochloride.
HaN

el

(6-(2-methoxythiazol-4-vI)-[1,2.4]triazolo[4,3-5]pyridazin-3-yI)methanamine
The di-tert-butyl carbonate precursor ((6~(2-methoxy-4-y1)-[1,2,4]triazolo[4,3-b}pyridazin-3-

yl)methy! di-tert-butyl carbamate) was synthesized in a method similar to (6-(2-
morpholinothiazol-4-y1)-[1,2,4]triazolof4,3-b]pyridazin-3-yl)methyl di-tert-butyl carbamate,
using 2-methox y-4-(tributylstannyl)thiazole as the organostannane, foi]owcd by TFA
deprotection similar to the method described for (6-(3-methylisothiazol-5-yl)-
[I,2,4]t1igzolo[4,3-b]pyﬁdazin—S-yl)methanmnine.

Q)

Example 429
4-((8-fluoro-6-(3-methylisoxazol-5-yi)-[1.2.41triazolof4.3-alpvridin-3-yl)methoxy)-7-(2-

methoxyvethoxy)quinoline
1) 2-(7-hydroxyquinolin-4-yloxy)acetic acid hydrobromide

HBr
HO |N\ .
“Z o

o Ao
To a pressure vial was added 2-(7-methoxyquinolin-4-yloxy)acetic acid (1.00 g, 4.29 mmol) in
DCE (0.6 M, 7 mL). The vial was cooled in an ice bath and to the solution was added BBr;
(1.62 ml, 17.2 mmol). The reaction was allowed to warm to room temperature and stirred
overnight. While some starting material remained, the reaction was stopped and diluted with
DCM (keep in hood due to fuming). The solids were filtered and dried over high vacuum to
yield a light brown crude solid (~1.8g). The material was used without further purification.
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2) 4-((8-ﬂuo.r0—6~(3-methylisoxazo]—S-yl)—[1,2,4]t1‘iaz_010[4,3~a]pyridin~3~y1)meth0xy)quinolin-
7-ol

5  The material was prepared using general method A (with 2-(7-hydroxyquinolin-4-yloxy)acetic
cacid hydr,obromidg and 1-(3-fluoro-5-(3-methylisoxazol-5-yl)pyridin-2-yDhydrazine

3) 4-((8-fiuoro-6-(3-methylisoxazol-5-y1)-[1,2,4]triazolo[4,3-a]pyridin-3-y)methoxy)-7-(2-
methoxyethoxy)quinoline )

10

o}
N | /Z
Q =
N\ w
XN

=

4-((8-fluoro-6-(3-methylisoxazol-5-yl1)-{1,2,4}triazolo[4,3-a]pyridin-3-yl)methoxy)quinolin-7-
01 (0.110 g, 0.28 mmol), PPh; {polymer supported: 2.3 mmol/g) (1.2 g, 2.8 mmol) and 2-
methoxyethanol (0.11 mi, 1.3 mmol} were combined in DCM (11 mi, 0.28 mmol). The

15  mixture was cooled to 0 °C, and DEAD (0.089 ml, 0.56 mmol) was added dropwise. The
reaction was removed from the ice bath, and stirred at RT for 1h. The material was diluted
with DCM, and the PS-PPh; was filtered off and washed thoroughly with DCM. The filtrate
was concentrated in vacuo. The crude material was dissolved in minimal DCM and purified
via MPLC (eluting with 0-100% 90:10:1 DCM:MeCH:NH,OH in DCM) to yield 4-({8-fluoro-

20 6—(3—methylisoxazol-5-yl)-[ 1,2,4]triazolof4,3-a}pyridin-3-yl)methoxy}-7-(2-
methoxyethoxy)quinoline (0.070 g, 55% yield) as a white solid. MS (ESI pos. ion) m/z: 450.0
(M+H). Calc’d Exact Mass for Co3HzoFN5O4: 449.44
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tert-Butyl (6-(3-hydroxy-4-methylpent-1-vnyl)-[1.2.4]triazole|4.3-blpyridazin-3-

Yhmethylcarbamate
In a 15-mL sealed tube flushed with nitrogen, tert-butyl (6-chloro-[1,2,4]triazolo{ 4,3~
b]pyridazin-3-yl)methylcarbamate (2.00 g, 7.0 minol), PdCly{(dppf)-CH,Cl; adduct (0.58 g,

.0.70 mmol), and copper (I) jodide (0.34 g, 1.8 munol) were diluted in MeCN {70 mL). To the

reaction mixture was first édded 4-methylpent-1-yn-3-ol (3.7 ml, 35 mmol), followed by
triethylamine (25 ml, 176 mmol). The reactipn was then heated at 50 °C for 7.5 h. The crude
material was dissolved in minimal DCM and purified via MPLC (twice){eluting with 0-10%
MeOH/NH4OH:DCM) to yield tert-butyl (6-(3-hydroxy-4-methylpent-1-ynyl)-
[1,2,4]tri;12010[4,3-b]pyridazin—3-yl)methylcarbamate (1.823 g, 75% yield) as a light brown

Q »L
S
N
N

solid.

N

HN
T
\ N\ ,2
e
M N
S e #

tert-Butvl (6-(4-methvi-3-oxopent-1-ynvl)-[1,2.4]triazolo{4,3-b]pyridazin-3-

yi)methyicarbamate

teﬁ-BuIyI (6-(3-hydroxy-4-methylpent-1-ynyl}-[1,2,4)triazolo[4,3-b]pyridazin-3-
yl)methylcarbamate (1.82 g, 5.27 mmol) and manganese dioxide (activated) (9.16 g, 105
munol) were dissolved in DCM (263 ml.) and stirred at room temperature over two days.
Additional manganese dioxide (activated) (4.58 g, 52.7 mmo}) was added and stirring
continued overnight. The reaction mixture was filtered over a plug of Celite and washed with
DCM to yield tert-butyl (6-(4-methyl-3-oxopent-1-ynyl)-[1,2,4]triazolo[4,3-b]pyridazin-3-
yDimethylcarbamate (0.917 g, 50.7% yield) after concentration in vacuo.
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tert-Butyl (6-(3-isopropylisethiazol-5-yI)-{1.2.4]triazolo[4,3-b]pyridazin-3-
yijmethylcarbamate :

An aquéous mixture of tert-buty! (6-(4-methyl-3-oxopent-1-ynyl)-[1,2,4]triazolo[4,3-
-b]pyridazin-a-y])memylca:bamate (0.800 g, 2.33 mmol) and hydroxylamine-O-sulfonic acid

(0.263 g, 2.33 mol) in water (8.0 mL) and 1,4-dioxane (8.0 mL) was stirred at 0 °C until
complete consumption of the organic starting material was observed. The mixture was then
carefully treated with solid sodium biéarbonate (0.196 g, 2.33 mmol), followed by treatment
with 1.4 M aqueous sodium hydrosulfide (1.83 ml, 2.56 mmol). The reaction was stirred at
room temperatufe overnight. The reaction mixture was diluted with water (20 mL) and

extracted with DCM (40 mL), dried over sodium sulfate, filtered and concentrated in vacuo. -

~ The concentrated crude material was dissolved in minimal DCM and was purified via MPLC

(eluting with 0-10% MeOH/NH4OH in DCM) to yield tert-butyl (6-(3-isopropylisothiazol-5-
yI)-[1,2,4}triazolo[4,3-b]pyridazin-3-yhmethylcarbamate (0.196 g, 22.5% yield) with 82%
purity. MS (ESI pos. ion) m/z: 433.0 (M+H). Calc’d Exact Mass for Cz;HaoNgOS: 432.51. :

Example 430

1-(6-Phenylimidaze{1,2-bjpyridazin-3-yi)-1-(quinolin-8-yi)ethanoi

a) N-methoxy-N-methyiquinoline-6-carboxamide

A 250 mlL RB flask was charged with quinoline-6-carboxylic acid (5.00 g, 28.9 mmol), DCM
(100 ml, 1554 mmol), oxalyl chloride (3.79 ml, 43.3 mmol), and a few drops of DMF and
stirred at RT for 2 hours, then concentrated. The residue was taken up in DCM (100 ml], 1554
mmol), cooled to 0°C, then Hunig's Base (17.7 ml, 101 mmol) and N~methoxymethan_amihe ‘

hydrochloride (2.96 g, 30.3 mmol) were added slowly. The mixture was stirred at room
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temperature for 16 hours (91463-3-1). The mixture was diluted with DCM (200 mL), then
washed with water (250 mL), sat. NaHCO; (250 mL), and brine (250 mL). The organic layer
;was dried with MgSQ,, filtered, and concentrated to give a brown ocil, which was purified by
MPLC eluting with 2-6% MeOH/DCM to give N-methoxy-N-methylquinoline-6-carboxamide
(5.943 g, 95.2% yield) as a brown oil.

b) 1-(quinolin-6-yDethanone
A 250 ml. RB flask was charged with N-methoxy-N-methylquinoline-6-carboxamide (5.943 g,

27.5 mmol) and THF (100 ml, 1220 mmol), then cooled to 0 C. Methylmagnesium bromide

* (18:3-ml, 55.0 mmol) was-added dropwise and the mixture was allowed to warm to room

temperature and ;;tirred for 3 hours. The reaction was not quite complete, so additional
MeMgBr (3 mL) was added and the mixture was stirred overnight. The mixture was then
neutralized using 2N HCI and the aqueous layer was extracted with DCM (200- mL x 2) and
EtOAc (200 mL x 2). The organic layer was dried with MgSO:;, filtered, and concentrated to
give a yellow oil. The aqueous layer contained some product, so the layer was concentrated
and then filtered thru a reverse phase C;5 column, first eluting with water than with MeOH.
The MeOH layer was concentrated to give a yellow oil which was combined with the yellow
oil from the organic layer. The combined portions were purified by MPLC eluting with a
gradient of 2-6% MeOH/DCM. 1-(quinolin-6-yl)ethanone (4.074 g, 86.6% yield) was isolated

as a yellow oil which solidified upon standing.

¢) 2-bromo-1-(quinolin-6-yl)ethanone hvdrobromide
A 250 mL RB flask was charged with 1-{quinolin-6-yl)ethanone (3.82 g, 22.3 mumol) and 30%

HBr/AcOH (45.0 ml). Bromine (1.14 ml, 22.1 mmol) was added slowly. This was stirred at

room temperature for 4 hours, at which point full conversion to product (with a small amount
of dibrominated side product) was observed. The reaction mixture was filtered and the solid

was washed with Et;0 to give 2-bromo-1-(quinolin-6-yl}ethanone hydrobromide (5.6359 g,

76.3% yield). The compound was used in the next step without further purification.

-N.N-dimethylformamidine

A 500 mL RB flask was charged with 6-chloropyridazin-3-amine {10.0 g, 77.2 mmol) and
dimethoxy-N,N-dimethylmethanamine (206 ml, 1544 mmol}, equipped with a reflux
condenser, then heated to 110°C for 3 hours then left at room temperature for 16 hours. The

precipitate was collected by filtration. The mother ligour was concentrated down to give an
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) 143-fl uoro- 5- (3-net hyl i sot hi azol -5-yl ) pyridi n-2-yl) hydrazi ne

5-chl oro-2, 3-di fl uoropyridine (0.069 m, 0.67 muol), X-Phos (0.045
g, 0. 094nusmedl)d, aRikhSvap aditeatidumt Eto) caae teileete( 0 TR doligs woreQ4mbingd kg

e acdod B Rel oo oL HyRut gy feetemidn 47 pbEas 4 sl 3ho

and, afhiete splir gi ng with argon, the reaction was stirred at 100 C for
2h and then concentrated in vacuo. The crude material was dissol ved
in mniml DCMand purified via MPLC (eluting first with 100% Et OAc

fol bowwdoama&%lﬂa%¢ 21)p; %ﬂ%svmhxﬁﬁm@siv%eﬂmmbel d
2, 3-di fluoro-5- (3-net I sot hi azol - g/rl dine (0.13909, 98%

yi el d) “L0%ml&H %%ké"&SPHafg@ Vsula?ﬂwb@ue@m- -yl)ethanone (0.7011 g, 2.80
mmol), (E)-N'-(6-chloropyridazin-3-yl)-N,N-dimethylformamidine (0.518 g, 2.80 mmol), and

DMF {10.0 ml, 129 mmol}, equipped with a reflux condenser, then heated at 105°C for 3
hours. The reaction mixture was concentrated, then triturated with MeOH to yield (6-

10  chloroimidazof1,2-b]pyridazin-3-yl)(quinolin-6-yl)methanone (0.530 g, 1.72 mmol, 61%) as a

browﬁ. solid.

6-Phenylimidazo{1.2-b idazi uinglin-6-yl)methanone

A 48 mL sealed tube was charged with (6-chloroimidazo[1,2-b]pyridazin-3-yl){quinolin-6-
15  ylhmethanone (0.530 g, 1.72 mmol), phenylboronic acid (0.314 g, 2.58 mmol), cesium
carbonate (1.68 g, 5.15 mmol), PACl,(dppf)-CHzCl; adduct (0.0701 g, 0.0858 mmol), 1,4-
dioxahe (6.31 ml, 73.8 mmol), and water (1.11 ml, 61.8 mmol), flushed with argon, sealed,
then placed in an 80°C oil bath for 8 hours. The mixture was concentrated then triturated with
water, followed by MeOH/DCM to give (6-phenylimidazo[1,2-b]pyridazin-3-yl)}{quinolin-6-

20  yl)methanone as a reddish brown solid.

1-(6-Phenylimidazo[1,2-b idazin-3-y1)-1-{guinolin-6-

A 25 mL RB flask was charged with (6-phenylimidazo[ 1,2-b]pyridazin-3-yl)(quinolin-6-
yl)methanone (0.200 g, 0.57 mmol) and THF (2.00 ml, 24 mmol), then cooled to 0°C.

25  methylmagnesium bromide (0.76 ml, 2.2 mmol) was added dropwise and the mixture was
stitred at rooin temperature for 5 hours. This was diluted with 2 N HCL {1 mL) and water (25
mL), then extracted with DCM (25 mL x 2) and EtOAc (25 mL). The combined organics were
washed with brine and dried with MgS0y, filtered, and concentrated. The resulting oiI- was
purified by MPLC using a 40 g RediSep column, eluting with 2-6% MeOH/DCM over 40

30 minutes. 1-(6-phenylimidazo[1,2-b]pyridazin-3-yl)-1-(quinolin-6-yl)ethanol (0.082 g, 39%
yield) was isolated as a tan solid. MS (ESI pos. ion) m/z: 367 (MH+). Calc’d exact mass for
Ca3HsN4O: 366.
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met hyl i sot hi azol -5-yl ) pyridi ne was converted to the title conpound
using a procedure simlar to

1- (4- et hyl- 6- phenyl pyri dazi n- 3-yphydrazine. 5
1:(543,5-difluotS_len 1 -3-fluorol)leg A m xture of palladium(I1l)
acetate (0.0375 g, 0.167 nmmol), m phosphate (2.13 g, 10.0
mol ), 3, 5-difluorophenyl boronic aty 8 g, 10.0 mmol ), X-Phos
(0.159 g, 0.334 nmol) and 5-chlg | uoropyridine (0.347 m,
3.34 nunol) was diluted with 1 ). :
(0 3M 11.0 nmL) and was heated= gen at 100C for 45

m nutes. 10 The reacti on was concentf at vacuo. The concentrated
material was triturated with water, T ST

ereed and rinsed with MeCN.
The crude solid was taken up in dichlqoronmethane and filtered over a
plug of Celite to elimnate resi dium The material was

di ssolved in m niﬁrﬁk-. MiARGzOU 2 h e d e 3. i @)dahiolige W t h 0- 10%
Et OAc i n_hexanes)

di f | uorf‘obﬁiréﬂmm@msvaap maé; U%ﬂwseé.“ﬁ@ hygpainghydpe - 03den 8 hde moed) (&
t heshy f{a‘i\aﬂy}ﬁﬁddzﬂ [12- %]% Had3 %1)muk@lmlsoyﬂnlreﬂianbﬁb (oh&o syn4IamsOR OH
I

(S)-6- §8fluoro 3- net #ngsothlazo- %%

[ 1, 2, 4]P-PPe®|10fl anmell ang dictiviens shset (PO ui 1 ommed); sericd. thep plasadip 2
CONPOURQERA(heRiER %ﬁ@r@wﬁé ﬁq 3@°c§fomzb ﬁﬁmﬁé%tahe.da §l§nnutc pre-stir. The mixture
1-(5-(3,5-difluorophen | uoropyridin-2 -y hydr azi ne:

1)
1- ( 3- f Wpsdyutsd (Nlthétaw %lﬁllﬁLwlae@zeéstraczt Wiy P ﬁbsz %@ﬁ/dmazqawbmé
fol I ow, oo m&wgﬁ MG biRAS rn% iheh Bfeciyit mgbén; et OMha Rt A ated
ei t her e trimethyl- or tributyl’- starumane) "as
1- 8- f lteugive abrqva: ﬂﬁb‘m mﬁq:rié?mrepéﬁil@@rglm € progisth peithg Frde acid salt.
1-(3-fl ny Ol azi ne; and
1-(3- fINE% @SI% %??OWfI l}gigﬁg‘?hylal s&(;xa éf‘ésgrdgﬁ%{}rl dlgﬁé 2-yl ) hydrazi ne
243- met hoxyqui nol i n-6-yl ) propanoi ¢ aci d hydrochl oride Tert-butyl
i i N 0.865 g, 3.01 mmol ) was _
N (g) (0.0915 m, 3.01 mol)

di ssolved in EtOAc (0.2M 15 nl), =
was bubbl ed through the solutio oxi mately 5 m nutes. The
reacti on vessel was sealed and t)he rea Qn was stirred at room
tenperature for 1.5h until com/et| on. The)reaction m xture was
concentrated in vacuo to yield Z5€t3<pEt-haxyqui nol i n-6-yl ) propanoi c
acid hydrochloride (0.805 g, 99.9%yj} el \. an orange solid. 2.5Naa
10 2-iluoro-2-(quinolin-6-yl)propan@<~acid To a solution of

met hyl 2-(qui nolin-6-yl)propanoate (0.868 g, 4.03 mmol) in THF
(1.1IM 3.7 nmL) at -78 C was addedEi==M&2 M in THF) (5.24 nl, 5.24
nupgl). Thegr ﬁ@é.tMQﬂx ﬂ?o%m%&l'—i ??ﬂuaﬁzo‘[l? ﬁb}ﬂ}rf&%&m-ﬁ?)xﬂbﬂwgéﬁnoﬁﬂ@ngt 0

it was added a.sol ut| on of | uorobenzenesul T oni m

4. 44 ol mprtestbeway wbargecswrft}lydrmae halsae (0K 7ha, (h$q3dm@el){ﬁ§ @armto
-10 C gy, yh@&az&fseylﬁlﬁ%dfzbﬂnz F‘@?n&zlz - @Jgsﬁ]ﬁnlam 0 Btk bk d@?ep&%h'u&‘ﬁg a

washed vvlth Et OAc and t he en coricentrated i n vacuo.

The comnimelr p@wblrm(émhawlméaao{amﬂwéém D Euombingrd)meikanede w0 190
sat ur ag.egl é%ﬁb 3S§6|dH1tn‘1 Q. bumﬁd@wtﬁ@@g 0. M%mwﬁsanhh%tﬁéf{ 0RF0GH, Wsﬁ h
an rgani c er e

Et OAc, ayers were dried over d and
20  mmol), sealed, then heated to 150°C for 2 hours (96979-1-1). The mixture was diluted with

water, neutralized with 2 N HCI, then extracted with DCM (3 x 30 mL). The combined

organics were dried with MgSOs, filtered, then concentrated. 6-((6-(3-methylisoxazol-5-

yl)imidazo[1,2-b]pyridazin-3-yl)methyl)quinoline was purified by prep HPLC and isolated as

the TFA salt. MS (ESI pos. ion) m/z: 341 (MH+). Calc’d exact mass for CzoH;sNsO: 341.
25 '
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20 concentrated in vacuo. The crude nmaterial was dissolved in

m ni mal DCM and purified via MPLC (eluting with isocratic 40%

Et OAc: Hexanes to yield nmethyl 2-fluoro-2-(quinolin-6- yl)propanoate
- (0.709 g, 75.4%yield) as a yellow.a|. To synthesize the
correspondi ng acid, nethyl.2- f 1 uof'o- 2y£eNi nol i n- 6- 34) propanoat e was
saponified in a nethod simlar\to 2- (qui nol i n-6-yl)propanoic
acid. 25 OH HC 243-met hoxyquyi | gcetie acid hydrochl oride
tert-Butyl 2-(3- nethoxqu|noHN{ & was saponified in a
method similar to 2-(3- methoxy: I") pr opanoi ¢ acid

hydrochl oride. 5
(642-nethoxvthiazol-4-y1)-11,2,41tr| 4, 3- blpyri dazi n- 3- Amret hana

mne The di-tert-butyl carbonate precursor
((6- (2- met hoxy- 4-y1) 41, 2, 4]triaz&l§@%pyridazi n-3- yl)nethyl
di -t ert Ruiditindre(@mE® VRS REizer I iRGImhdthVIRfuihéline

Emr phol FOTHR et Sebegvas eharged wifh 2 2:diSuarorl 2 %‘“ﬁ]hﬁﬂ}?‘?d&é%‘}‘\‘f’eéDﬂ))(H@f‘r%yi 8
di - Ber tmibely, Y- (;areb@nmxazouﬁymﬂm&zmtthgsynd%z:ﬁiatquﬁmbmw@nmlem@zol e

as theﬁﬁ anost anna deprotection mlar to

e, Mot Woer BOSES PHAD. dMEG (0 el Ay Fragbirae es byarsd e 34 1636

[ 1, 2 lélhbgrg Qadin@laddidoRdl R diflacrion; BaitleliyBHARBSATRADFT) (0.24 g, 1.8 mmol) after
’ e

4 48 f |18&PHS6Z§*~' Rt 28 diated pith water (3 mLp then exirackd oD SMa2oy 49 Bth-

3- vOnetrine ¥ambisdlor F&ﬁcmrm@gida%uolﬂiﬁwm l§ dkigd with M so4 ﬁltered then
2 7 hydronyU|no 4-yl oxy acetlc aci d £%Jobrom(f OH To a

s urcancsptigted fg Lo fe g™ residuge f His Xpe aRmHEd by MELE ysips aé@s.‘*@dsﬁ&pd '
(1 00 gﬂluﬂlnzéum%il@ % (d1B1 MemivEol: E@H\fﬂuﬁ%ur%}im (?\Q:rh@ an

ice bath and to the solution was added BBr3 20(1.62 , 2 nrnol).

The re&tityiehn ThsPuest fgEans wergaplipcted—thesmsiilbegpeainad PE, %mtbe EPFidPF 8gs
over ni ghitrate Wi ieESA 0 fdeéa&lteag 61@&1%1'0@4 (3r ﬁeiﬁym%sémt ﬁ%l)frﬁxﬁgﬁd{_? A. was

stopped _and diluted with DCM (keep i due to fumn

sol i ds bipypidazig- ﬁtyé)ﬁrérﬁiyé)ﬁamghmewasceﬁéatewgﬂlghaw&qm Pbdyi el d a light
br oun iR 5ol a&) v SN © CHR b il for €5 N Gopy, T ur ther

purification.
44(8-f 1 uoro- 6- (3 nmet hyl i soxazol -5-y1)41, 2,41tri azol o[ 4, 3-a] pyri din-3

-yl )met hoxy) qui nolin7-01 5 The mmterial Mmas prepared using general
method A (with 2-(7- hydroxqu|ﬁqr|n oxﬁﬂacetlc acid hydrebrom de
and 1-(3-fluoro-5-(3-nethylisox&zol yed di n- 2- yChydraZ|ne
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Examplie 434
7-(difluoromethoxy)-4-{(6-(3-methvlisoxazol-3-vi)-[1.2 4]triazolo[4,3-a}lpyridin-3-
20 yhmethoxviquinoline




3)
4((8-fluoro-6-(3-nethylisoxazol -5-y1)41, 2,41tri azol o[ 4, 3-a] pyridin-3
-yOret hoxy) - 7- (2- net hoxyet hoxy) qui nol i ne 10

44(8-fl uoro-6-(3-net hyl i soxazohd 41N2,43triazol o[ 4, 3-a] pyri din-3
-yl) met hoxy) qui nolin-7- ol (0.110 .Zé‘nnnl), PPh3 ( pol yner
supported: 2.3 mmol/g) (1.2 g, 2. ~and 2- net hoxyet hanol (0.11
m, 1.3 mmol) were conbined in, DCM (11 ,10328 mol ). The 15 :
m xture was cooled to 0 C, and D (0.689 m, 0.56 mml) was added
dropwi se. The reaction was rewﬁv d fromthe ice bath, and stirred at
RT for 1h. The material was dibt & and the PS-PPh3 was
filtered off and washed thoroughly{wt D@WI The filtrate was
concentrated in vacuo. The crude rmateriaN was di ssol ved in ninim

DCM an&gm@__‘nq}ﬁy i 8 Fgﬂ)e[éli df]ﬁﬂ%{‘t‘i‘%[ﬁprag@%gm_ meegxoxy)quOhn 7-0l

206 (Shmm;olmnd;«)xazol 5- y041 2, 4] triazol of 4, 3-a] pyri di n- 3- yOnet hoxy)

sol 1 o VB RERESJEE Yl Vi Pndierd G pitidgugs 3 Al

C23E-|20E];Bﬂdtr-%ﬂ&nétﬂox;t)@nholﬁmt\yl% 5, 3.72 mmol) ang HBr (30 3 ml, 558 mmel), sealed,

(o DT PR o Lol LSRR >

tert - bidapiH @fiH a pteipitate bradhet dut bBgobltidh4pR~5)--the solid was collected to give 4-((6-

~b] pyridazi n- 3- ane 2, 0Q 7.0

* puCL2chEbetptetssdgal b LoMEEo kT bo ol YIma e 0 1 odi de
(0. 34 gydrdb®Bmidcnol ) were diluted in MeCN (70 mL). To the reaction
mﬁ ure was first added 4-nethyl pent-1-yn-3-o0l (3.7 m, 35 nunoft,
fortowed by triethylamne (25 m, 176 nmol). The reaction was then
heat ed2p1-(&fludsomethoxy)5i-{16- (ﬂ}&t}@hﬁd@zmﬁy [ 154, 410@80 [ £5@lpyEdinlN

m ni mal and Lil‘l fied via MPLC (twice)(eluting with 0-10% 10
NEONKEPIOREBER B0 el d tert-butyl

(6-(3- hyarmxyub@mbhat &@PRith bodyuiy 2)chloro-2,2-difluoroacetate (0.15 ]g- 1.0 mmol)7 4- }(6—

[124tr| olo{1ﬁ yrlda2|n3ytnethylcarbanateS
yi el d) 35me Y]u}t)é o’!»lgry g ipagolof4,3-alpypdip3 _)émlfgﬁoxy)qumo in-7- 01

(6 9- NBYdRVbroRiRAOREO |- ohm»ﬁbi) debiugn dddnb@7049E 4. SrRldly bhdBRIMAF mll S
v nnet%l ear bamate tert - But

(6-(3- flyshed il apgoms 3“*@"‘9@3‘) placed imp 194 8) ketyfon S hpwrgr Thaizi n- 3-

yftnet M&tﬁﬁrﬁﬁﬂﬁé @ras( donBedirated; faén BIRLI Wﬁlﬂ@ﬂwmgfoﬂho*hg%as washed
(activated) (9.16 105 rrrmi) wer e dissolved in DCM (26 cf

sti rr eWithvaiesa NahGEh candrbaing: then driad it M S Qe fitered rad cm@aﬁe&@ give
di oxi d@bl(o%tdﬂvaﬁh?scuras( %n%i%d 8y HPLCho @W,l?)-(di’fﬁ:%m@&gﬁ)q ggs(% rﬁéthﬂgso%agol-

conti nued overni ght. Hhe reaction mxture wa over a plu
of2Qel $0B- [é#&}vmqi@[d 3nlpyridbeitlmnephaxy ivirstine G258, 3% yield) as the fonmc
(6- (4 d buil. s ORARBRLizch s rldit 2. c%]cb<§e>@a i for T D0 YN, £R218- 3-
yftmet hyl carbamate (0.917 g, 50. 7%’yield ter concent ratl on I'n
vacuo. tert-Butyl _
(6-(3-isopropylisothiazol-5-yl1)-11 02
yOnet hyl ear bamat e An agueous m xt
(6-(4-methyl-3-oxopent-1-ynyl)-[1, 2 rj
b] pyri dazi n- 3-yl ) met hyl carbamate (0. 80¢ g, 2. 33 mmol ) and

hydr oxyl am ne- O-sul fonic acid, (0,263 g, 2HB3 nol) in water (8.0 ni)
and 1, 4-di oxane (8.0 nl) vvasNéti at 0OC until conplete
consunption of the organic st'R ¥ A8 ﬁr.h was observed. The

m xture was then carefully treated w {h sI i qh sodi um bi car bonat e
(0.196 g, 2.33 trunol), followed by t MmNt with 1.4 M aqueous

sodi um hydrosul fide (1.83 m, 2. 56 IE. The reaction was stirred
at 10 roomtenperature overni ght led4ddction mixture was diluted
with water (20 nL) and extracted vvlth DCM (40 mL), dried over sodium
sulfate, filtered and concentrated igy vacuo. The concentrated crude
mat eri al was dissolved in mninmal DCM and was purified via MPLC
(eluting with 0-10% MeOH NHACH in DCM) to yield tert-butyl
(6-(3-1sonronv!]isothi azol -

, 41t ri gzol 014, 3- bl pyri dazi m 3-




146- Phenyl i m dazti | L2-bi pyri dazi n-3-y1)-1-(qui nolin-6-yBethanol 20
a) N-net hoxy- N-net hyl qui nol i ne-6-carboxam de A 250 nL RB fl ask was
charged with quinoline-6-carboxylic acid (5.00 g, 28.9 mmvl), DCM
(100 M, N34 dhzol GX)-VI,2 8fttiRiold] .3 (b pvi9d A2in-3- vﬂﬁ;eanmmﬁlezhoﬂ_rggc-a
few drops of DVF and stirred at RI for 3 hours, then concentrate
The residue was taken up in - 25 mmol ), cooled to
0C, then Hunl g's Base (17.7 m, 101 rrm)l) and N-net hoxymet hanam ne
hydr och 303 mml were added sl owly he m xture was
stirr ed" ?@dﬁ?th?@hgé TapRIpEIGRsH- Yi%mﬁ@m@?)di%&@zqe?[‘* 3rHeyifaging-e

was sdi | Hﬂ-d@aﬁcﬂ DCbiboRfAGeA) tubk Ras m%%da&ﬂﬂm sat .
NaHCSZCB yméSOlnL eand brilanee (2%Ul X orgaﬁ?c&?&ar%waggaﬂﬁ?[g?’

with da:flv13t>é}r%fahy1)a?rweéwé r?rﬁ'a&fl@él“% 4ytvige - 0. 782 mmejhterk
was pubiufyl 644 b, %ﬁgnﬁh%«ltl mgdwxfai;br&a@% ﬁlﬂlm&m eafb\bs%ylate (0.378

N- met haxy- N- net h ctw nol i ne- 6- car boxam 85 943 g, 95.2% |eI as
2 br own Gimopy oL bR A O A RO TROB Unat, DRES K

char geqo 963 H NomibeXy M'N(ﬁ%tx ffm' 61414 ﬁ&ﬁlou)n%sd@mﬁ@rr (b% Al %ﬂ@mﬁéiﬁﬁ%tﬁd
27.5 mml ) and THF t hen cool ed

Vet Ry| AGreesnyralse: aqﬁ@ ip méo‘?;?wiba Bor homﬂyemstlmwwgw se
. and t heofleirAEd i Sritdtah@MGith @vgtemrgmetaoom@mlﬁﬁ CIRSRALAL o8 DlbaShilobit A
for 3 hours. The reaction was not quite co ete, so ad Itional

MeMyBr tedep stetvas added and the mixture was stirred overnight. The
m xture was then neutralized using 2N HC1 and the aqueous | ayer was
extracted with DCngr 00 mL x 2) and EtO0Ac (200 nL x 2). The organic
| ayer RAE-(Ef-(1&hingpzo-ong 42, 4Mﬂzﬁbf%b]mdﬁ?@bmam@ﬂwﬂe7@tn§tbmﬂ)51,ér ve a

yeh & ownitkhyriliiiea %Hf%o lﬁxe |t1ﬁ¥ @%mﬁ&fﬂa Waﬁ ?féﬁpzﬁ'g@ﬁ RE SHGhannsP t’;ﬁehﬁ%ﬁn
was concentrated and tered u a reverse pnase 18 Cco
first &odpilpigesariot- Méﬂlnthah-[waﬂhﬂm@ﬂ“ 3Hpyrided s 31 dymathongsuinoline

concen th the yell ow
oi | fryﬁﬁﬁg %fé‘gf%?é‘gz %2)(2 : l?’,hghlclgo%%(%gnoﬁé%%}rt cmflﬁri"s}@v\e?%\g purified by
MPLC el uti ng vmthagradlent of 2-6% MeOH DCM

1- (qU| QQJI.FHI‘OGL %pﬁ_l@ﬂu }ge‘g‘ Qi o da 8- 6% yield) was isolated 20 as a
ye Eﬁl@vﬁg&m ing. c)

2- 2)9 onﬁ—%ﬂ(@uRﬁcﬂﬁShwas nge{dhuﬁoﬁhbmhy@dﬂbimamld& 0 £30. Gnmnﬂﬂs x22ask was

char ge %
HBr / AC%QMFAJE% Hy %tﬁbfl’%&éé%“%ed‘%&ﬁgi@% ‘H?ig%fg‘ﬁn"lg Cfﬁmagafi& BB o%u2§73
Thi s weasnod), prd bé-daixages(40dond, HeSupercht capped, ond zhmdtat mpﬂﬁbmphﬂml’e ookt
full r-&i.0 ( I f..di br ted side
pr oducﬁwﬁfa@e&%@%ﬁ%%g&ﬁ%ag ek Gla%%&gﬁ?ll%?’% wad (gdr(fxél?e {ﬂgatteﬁ’"eas
solid tes c@mﬁecdedm@vea Et@ntoel -7, 22 trifhuoraethy] 1 HH{-gwiansle (2408-g 77 abhvisidpe
hy. obro é]p 6359 g, 76.3%yield). The conmpound was used in the
nex ep "W thout further purification. .30d)

(E) - N - (6-chl oropyrlda2| n-3-y1)-N, N-di methylformam dine A 500 nL RB
flask yas, rged 6 ,

znnol ) ~&Hd e ' e 980 : AEARE
equi pp€he tsmlet dmnq;omad bvae(premdbmaﬁaf santehﬂahnh%tleah)t]q (hh@@s.idﬁrmn%tﬂypm 1332_

then left  at ture f 6 h t
col | oot BHFBPFP T DT Bt TBE NP & Pt -Gefal eeEIw RSP o

give an yellow solid, which was triturated with Et0Ac and

coll ected. The solids were conbined to give

(E)-N -(6-chl oropyridazin-3-yl)-N, Ndi net hyl formam di ne (11.81 g,
82.9% vyield) as a white solid 5el (6-Chloroimdazor |

2- b] pyridazi n-3-yl1)(cm nolin-6-yllmethanone A 100 nL RB flask was
charged wi th 2-brono-1-(quinolin-6-ypethanone (0.7011 g, 2.80 mmol),
(E)-N -(6-chl oropyridazin-3-yl)-N, N-di net hyl formam di ne (0.518 g,
2.80 nmol ), and
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DMF (10.0 m, 129 mol ), equipped with a reflux condenser, then
heated at 105C for 3 hours. The reaction m xture was concentr at ed,
then triturated with MeOH to yield (6- 1

Ochl or oi m dazo[ 1, 2- b] pyri dazi n- 3y
g, 1.72 nunol, 610/() as a brown soli 5 Phenyl i m dazof |

2- bl pyridazin-3-y1) (qui nolin-6-yl) A 48 nlL seal ed tube was
charged with (6-chloroi m dazo[ 1,\2- b] pyri da&zi n-3-y1)(quinolin-6- 1
5yl ) met hanone (0.530g, 1.72 mmol)~, phenylioronic acid (0.314 g, 2.58
inmol), cesiumcarbonate (1.68N .15 nungl ), PdCl2(dppf)-CH2C12
adduct (0.0701 g, 0.0858 muol), 9] roxale (6.31 m, 73.8 mmol),
and water (1.11 nm, 61.8 'nol), flusped i th argon, seal ed, then
placed in an 80C oil bath for 8 hours™>ThéNni xture was concentr at ed
then triturated wth water, follogag Q(X‘;%EOI-VDGVHO gi ve
(6-phenylim dazo[ 1, 2-b] pyri dazi n-"3 nolin-6- 2 0 yl)nmethanone
as a red thylisothiazol-5-yDimidazo[2 ridazin-3-y)methyi}-1.5-
1-(6- Phenyl i mdazoll2-blovrid ARA 1)z 1-¢oui noI,i n- 6-yl)ethanol A
25 nL RB flask was charged w ?‘hﬁjh;n&ml&"amgn

(6- éhe@ﬂltﬁlﬁG@Ezgt[lmdmabpwanedazthnsanym)imambMeﬁmﬁy-l\y{(ﬁ@ﬂhanone

(0.200.9 JR; uno n c.ool 0C.
25 net hyFrra é‘sﬂ%% 8‘[21% @%éa%gl@ny Hkﬁthgﬁmmrfafka\ﬂgsl& aaélﬁmﬁr%%\#g%
and t heopris)um/e: 4RALMETH)r Cabl’ dh¢xactooess fertheh,at0e 40nhr 5 hours. This
was diluted with 2 N HCL (1 ink)y_and water (25 nL), then extracted
“with DCM (25 nL x 2) and Et 0OAc (23_nl). Ake conbi ned organics were
washed with brine and dried with O4, fijtered, and concentrated.
The resulting oil was purified by hg a 40 g Redi Sep col um,
eluting with 2-6% MeOH DCM over 40 30ri pat,esS.
1-(6- phen3y| i m dazo 1 2 b pyrl da2| n-3-yl)-1- (qw nol i n- 6- yBet hanol
(0.082 Genigamet td. &4 Inysidagin-frylisethiagol-denE&anglos. i on)
mz: 367 (MH). Cal c' d exact Mass s ors\C23E1181440 366 Exampl e
431 6-a6-Phenvli m dazol 1, 2- b4nvri dgzim- 3-v1l) net hvbcm noline A
10-20 nL m crowave vial was charged th hydrazi ne hydrate (0.0312
0.642 mmol), (6- 5

phJa?myI i m dazo[ 1, 2- b] pyri dazi n- 3- yl)((f]w noI i n-6-yl ) net hanone (0.150
g, 0.428 mml) KOH (0 0961 g, 1.71 mmol ), and diet hyI ene gI ycol

(4.09 | ace st r

i cr owadv 8 ot Ol%g%g ?’ "fﬁ‘yﬁllsoq}f“azoq%ﬁ Onéo'g n}ﬁgﬂ'ﬁf"éﬁl ér & Ep

m xt ur waydissolived v dxdhlmcteﬂmma(?@rmmﬂﬁemmmcd NHeomescciainiiee(dy § 25N 2 X
75 rrL) e washed th. bri 75 ), then
e od 9 ATREEED B ParBh Ao miRRR sdie Bt WOG AV 4P girbun

sals d, Aﬂ&ﬁmq)umBN i{660y3. Dmﬁﬁolb-lahcﬁ)rbmrgl(ﬂeﬁl he Im-ﬁﬁlugtweaéaddlé@ td @M C
g(z:lzg ?_Té’fal tﬁﬂ ag%%oE niin é;f i?ﬁﬁ‘rll Oarlpéélchzfor 43 l?ouré lMl_{;kr)omosucc:mmuiee i(-’-lag tg, 2@1%?(10{)0r

156I 0- @t MBS0 Barainoh-werg bdded #7a [cdntnd@Raying MAD0PCIoBdhoms. Mdaau
i nol i I’lﬁ

BLi n-6-yl) nmet hanone (0.530

-bromosuccinimide (4.5 g, 25 mmol) and AIBN (0.30 g, 1.8 mmol) were added and the
mixture was heated at 100 °C for 4 hours. The reaction mixture was diluted with ethyl acetate

20  and washed with water, saturated sodium bicarbonate and brine. The organic layer was dried
over sodium sulfate and concentrated under vacuum. The sample was purified by flash
chromatography eluting with 0-10% ecthyl acetate/hexane to afford 5-bromo-3-
(dibromomethyl)isothiazole (2.07 g, 51% yield) as a colorless liquid.

85



A 16 mm test tube was charged with hydrazine hydrate (0.0273 nl,
0.563 mmol ), (6-(3-
met hyl i soxazol - 5-ypi m dazo[ 1, 2- b] pyri dazi n- 3-y1) (qui nol i n- 6- yOnet han

one (prepared using a simlar pro Ee as

(6-phenylimdazo[ 1, 2- b] pyri dazi n- 3- |1) qui nol i n-6-yl) met hanone )
(0.100 g, 0.281 nmol), sodiumtert-bufioxi de (0.0406g. 0.422 mol),
and 1-butanol (0.670 nl, 7.32 20nmol ), al ed, then heated to 150C
for 2 hours (96979-1-1). The m xture was diluted with wat er ,

neut r ald 2&uomgisethipzale- ﬁ@ybakdn@rdeeﬁtﬁrar@t)éddwctrmmwbmxa@@s @LOP & e
conbi ngghg5 e,amlgs%w@ﬁ DAL 6@, A{\L)ttﬂed\@% sibiidn®rSlver WIBR (0.56 g, 3.3

concentrat ed. 64( -rret él i soxazol -5-

ypi mi da&lﬁ?li_mﬂﬁﬁf@iﬁl@a)z Prvizteprycipitatp foirped. Bt feadioparix g wis heate gt Hi0ep

LS. 58 50 RS A5 T5R A0 40, Sk kP g iU
6- (di f hawsing(veu omtmbd it IO9XE Lot 2.5 haurs. (Hibd aseotian it wos BHeredhthsough jamed h

yl | eui

5 2% £ GUME e AT e 48 oS AR Wi oppengated ugd yagupm

(6-(3- nef@ ﬁnplrm&;wag oll w&s it diith efhy] @eb}qa%¢ crgarii laSeryvids(wpshetolitinweter 1

) net ha

Loal oa P ak? e dodju b SRPLohsed b MESE whciniblo T P Rlsbtiacote -
2, 20di *chihgidehyde 80-FiongB ONY yiehi DasatightdicHew EIDFI ) (0 24 g, 1.8 mol)

_after 16 hours. The m xture was diluted with water (50 i), then

extracted with DCM (2 x 40 nL). The csorrbi ned organi cs were washed

with brine (40 m.), dried with MySOf, \filtered, then 10 concentrated

to give a brown residue. This was p fied by MPLC using a 40 g

Redi Sep columm, eluting with 20 - 50% :10: 1 DCM MeOH: NHAOH

T o Sk e BBt B g R ot AIED 51 g v

W t h Ex@dgiseonbdde enia @40 mL) then added sodium borohg.rlde (0.11 g, 2.8 mmol). The

di f1 6- h | -5y
o] b B SEXpHS Bt HYTO TR Eredes e s\ zors ey barlgrid

solid. (d@é\@o(@ﬂmﬂ@ﬁnd ¢dHihuddHizring3t SonMatmperaford for 4. 5%@1%'[ Ad®ESnA Or
C20H13F2N50- % Exanpl e 434

7- (di f BB herR¥diAr 911 g62-8 mumrl) v 39ded ancs psain gpd stirring was Gontinusdat 4, 3
- al pyr kdﬂinﬂte%peraﬁﬁ‘%ﬂgﬂty TRdMeR@oh RRs quénkhed with saturated aqueous ammonium
44(6- ( 3-.net };l i soxazol -5-y1)41, 2, 41t r| azol o[ 4, 3-a] pyridi n-3-yOrret hox
y) qui netpRdehen congeitrtndaRereacuum gl semainipe aquesudnzsr geg diliited with water
7- gt haxy eﬁ‘tﬂa(c@ﬂ(vﬁt}{@ﬁ)h ¥ELHOXBS the%r%a}ﬂc ﬂa;er%,a%ﬁéd | 30 %&i’. 4%§uﬁate

5a] pyridin-3 yl)nethoxy)qU|no i ne
n, S58CneRBTAed wWee wguimn Heafte &‘i:bwmorﬁowlagebhﬁ)@pthani&w 5. BR% yleid)
reacti ghagBrkligdloft Was slowy neutralized with 6N NaCH until a

precipitate crashed out of solution (pH --5)--the solid was
col | ecMEu(ESHPefi ing) mdg:d94.0 and 196.0 (MH").

(3-net hyli soxazol -5-y1)41, 2, 411tsrf§\(o;j4 3-a] pyridin-3-yl) met hoxy)q

ui nol i n-7-ol hydrobrom de. 10 2)
7- (di fl uoronet hoxy) - 446- ( 3- met hyl i s§xazol -5-y1)-[1, 2,4]triazol o[ 4, 3-
a] pyridi n-3- yl)met hoxy) qui nol i ne owk t ube was charged with

u r iflu tate fh E % ?ﬁ%f
(Fhot 17 SRS e P eEAGE L aGehspiiutur's, BriRdeyittelion ) qu
nol i n- fhetdhnol (0.380 g, 1.96 mmol) was dlssolved in DMF (4 mL} then added tert-butyldimthylsilyl
chloride (0.443 g, 2.94 mmol} and imidazole (0.400 g, 5.87 mmo}). The reaction mixture was
stirred at room temperature overnight. The reaction mixture was combined with previous

reactions and concentrated under vacuum. The sample was purified by flash chromatography
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.15 hydrobrom de (0.200g, 0.44 nmol ), cesium carbonate (0.43 g, 1.3
mmol ), and DMF (1.7 m, 22 mmol), flushed with argon, seal ed, then
placed in a 100C oil bath for 5 hours. The reaction m xture was
concent t I m This was washed
W th mt@%ﬂg%lthdq%%&%a e\gﬂebgl ne, t gnﬁggrn?gg(&t\%ﬁth MpSH4, filtered,
and coﬁm@rhdlmthemlyloxgmélyb)mﬂmmle@s b pal¥ yeidowibgnig VB EBpdsyiopPnE: t o
give 7- y) - 446- ( 3- net hyl i soxazol - 2
05-y1) f(f(g?aﬂ??r(?g?g 4, 3-a] pyri di n-3-yl ) met hoxy) qui nol i ne (0.025 g,
13%y| el d) as the formc acid sal t. M5B (ESI pos. ion) nmiz: 424
(MHF). Calc'd exact mass for C2TFsR2N503:  423. Exanpl e 435 84
N4641H-i ndazol -6-y1)-[1,2,4]triazol ", 3- bl pyri dazi n-3-yOnet hyl )-7-m
“ethory-1,5- naphthyridin-4-amne a)
S 6-(3((7- et hoxy- 1, 5- napht hyri di n- 4-yl am nos) net hy1) 41, 2, 4] tri azol of 4,
3- bPpyrd) ddtem-batyldbpdthylsibdpxd arethd)- i(tcmeﬁUkWaﬂbsoﬂﬁaZwim@ Rreosne brditeed

b o BB Al b At D B804 Ble10. 30 ., 0,324 mmol was digsolved in THE (4 k)

g, O. 73]2en| qonisd ta Bt°Bung kdded 1.6 M n-Buli in hexanc (0. 223 ml 0.357 mmol) dropwise via

Lo A AR Ss g e e b

0. 0732 mirotes. IIVp”ﬁnm51QVEImcbb)nldgnaTIéF (32308, @,BZQmml)rwmla)idedDMﬂle(lﬁime'
m , ,64. ten d
ar %8 n, ﬁ%"é’f e 1a f’%‘eﬁ P oa%oécc’f( %&%}Yeﬁbam r%led ot % 781({#?& lhs

react i dwursi ’Rhma:tms-rae qmm:em&waﬂlemturathémueousftsudlamdnlcavhmhtemtﬁﬁq then

gl \l;)e a vp %A( to rgl)mqempcra rga'i“ﬁg Ilmaxlturg\@‘v%.s &Ii%ﬁgj »gftl'[ v%gtterl %Bl’ll thltagt%d élte tr.ep'
N4( 6- ( I'Hﬂe|org$amdhyeﬁwyﬂc)m[dlqur gadttivmy sl fateaind c8adshtpated whelzd vacBuy Graffdnd(3) - 7
- met ho 1 oNVAS
e Werd-poty a8 E t'hgfg ’%ﬁmﬁ%l&m}ﬂ%oﬁuatz&% (G PIPRY3G MB14) s
( (65 ( 6-a(ljghpedllawiliguld: yI )pyr| di n-3-y1) 41, 2 4]tri azol o[ 4, 3- b] pyri dazi n-
3-y1) net hoxy) qui nol i ne M5 (ESlg, . ton) rn/z: 424 (MH+F). Calc'd
exact mass for C22H 7N90: 423. BocN

4-brono-1(2, 2, 2-trifl uoroethyl) - 1Hpy azgle 20 A 250 nL RB flask
was charged W|th 4- br ono- 1H pyr azol & (570 13.6 mmol ), 2,2, 2-
trifluoroethyl trifl uororret hanesul f onat {53'5 m, 17.0 nmol),

cesium carbonate (8.87 g, 27.2 mol), and 1, 4-di oxane (40.0 m, 468
mol ), & Bisplebidinmetylethyl)y ©e@-&(1.I-dimsthdethe)(dimathyDsity)oxg) sl 5- The

react ! ORullhativil P2 ¥itfiadoldih 3LAEy Ayt hﬁ)rgt?ﬂl\)'élgm&‘@tﬁ&%nmé iy gxari e;

the filtirate encnce
4- br omninmetbﬂe@yl?! {&-cmmomoz,ebnmouqm HulmyidazinB o iiimidpdicambonstey.30013,

+- 3, 3 Sl besepepdsd  Gons GBI a3 1) 2 1111 or oeth

yl ) - 11 bupdimebleilylTemeiiyles- (mmpthuhdnwdﬁsqﬂnmomfédw B, L.Omgaip xartphoer

as iagg ?‘%lﬁg:, %‘bﬁ ?fﬁ@)%sre;ﬁ aagdg‘?tem et Pt% ’rgg.bga 35,8, 0.0261 mmol), and water (0.0188

4- br ononallt.02 pyad): The fdactmoeixinyt yvad bbapepd ah kil %€ foB8B hours. The reaction mixture
was concentrated under vacuum. The sample was purified by flash chromatography eluting

25  with 0-100% ethyl acetate to-afford bis(1,1-dimethylethyl} (6-(3-((((1,1-

dimethylethyl)(dimethyl)silyl)oxy)methyl)-5-isothiazolyl)[ 1,2,4]triazolo[4,3-b]pyridazin-3-
yl)methylimidodicarbonate (0.170 g, 56.6% yield) as a yellow oil. MS (ESI pos. ion) m/z:
577.2 (MH". |
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Exanpl e 436

7- met hoxv- N ((6-(3-net hylisothiazol -5-vThi m dazol |, 2- bl Pvri dazi n-3-y
| )met hyl )-1,5- naphthyridin-4-amne. 5 The title conpound was
prepared in the sane manner asH& t hoxy- N4(6-(3, 4, 5-
trifluorophenypi m dazo[ 1, 2- b] pyri i n- 3¢ | met hyl ) - 1, 5- napht hyri di n
-4-amne. M5 (ESI pos. i1on) nfz: N0 N Cal c' d exact nmass for
C20H17N705: 403. Ho 1) 5-bronp-3-Ydi thyl) isothiazole.

5- Bronp- 3- net hyl i sot hi azol e (2. 15g, 1 ) was di ssolved in

Tl TG-S el A RS D RS s RS P o ot s

at 100 d@nétbylethyh 0aHB((((L3 daﬂdahpnemgmduﬁét@msa@nm)xgethjﬂ)e- mol ) and

brom ne , 2 t.he,.m Xt ur ont i nued
heat i ng‘;sog g’é&% § mﬁzoﬁ%gs W‘%?‘B%ﬁ’g é%’ygﬁnﬁf%ﬁéca(i%?n%tezo ?J%gg M ﬁd
%A\I Bhl (ﬁveﬁﬂlsgplvéﬂ i eﬂiybdtdgtate@&n@dﬁ@ﬂlyﬂhﬁ;moﬁﬁ A&l @hﬁdaé&@f)ﬂeﬂ&r?ﬁ ]tﬁQ C
or 4 haurs N-.br onpsucci .ni 25 mo nd Al BN
(0 30 giReror il snpt Gl MG e st dingaias Fasived BrodBg
f o(r]I 4 mur:’jeﬁatuEE@' I £B&irs. Ghe m&a&ﬁwﬁas%ﬁcdﬂtrttutﬂ &ﬁhg&‘\ﬁvidﬁuﬁttﬂ%ﬂ rg@é@i@t at $ h20
and was W t at um .bi car.bopat e an rine. e
" organi 5%1’%&“8?“ Wef\é%%@ %V‘i}g “‘é‘ﬁag'fiﬁ‘ﬁ?@’f}f”i"&‘f“ ydrpide S8 d3emmaRd &he
vac uu n‘rmﬂ'thﬁ: waghed YasomUérhpdraske B jﬁ@ﬁd&&iﬁdﬂﬂ&h@&ﬂ%ﬁh& vadudkd. TdeW t h
1896eth ace@%%e/he ane to afford 5-bro .
Cdit F PP Ié"}(f?mﬁt‘?grﬁphwﬂ/ﬂ‘ﬁwo HO%9808r | ess | qui d.

- 2) 5- bﬂﬁﬁm&ﬂétﬁﬁlﬁmmamﬂﬂbﬂ f@lmkwalfb 100% 90:10:1
5- Br ono- 3- (di br ononet hyDi sot hi aw | ) was_ di ssol ved

in DVE v&lﬁ’wjﬂl%@ﬂﬁ%aléﬂﬂ&o‘idp aff?xér{iﬁ (@IP%?th)’iH]r%tfilmf(zﬁloﬁ‘Bé' 3.3
mol ) b]}:yﬂ@ﬁz@r{-é-(yl)is@ﬂfﬂzbl 3& g&ﬁ%&kﬁolm 866 Pisked RelliPisPBihite VB, fﬁl%c(@s@ﬁos
m xt ure was eate a_,% C for 1.5 hours.” Additional silver

ni t r at ©0 §Y%5E640 (W3 mml) inwater (1.6 nL) was added and heating
wasgs conti nued at 100 C for 2.5 hours. The reaction m xture was
filtered through a pad of Celite washing with THF t hen et hyl
acetate. The filtrate was concentr gtes

remai ning oil was diluted with ethy ate. The organic | ayer was
washed with water then dried ov sul fate and concentrated
under vacuumto afford 5-bronoi i azol e 3- 1 Ocar bal dehyde (0. 536
g, 94%yield) as alight yell ow B
3) (5- bronoi sot hi azol - 3-yl ) net hanol . -
5- Br onoi sot hi azol e- 3- car bal dehyde (0. 33Ng, 2.8 mmol ) was di ssol ved -
in ethanol (40 nL) then added sodi um borohydride (0.11 g, 2.8 mmol)
The 15 reaction mxture was stlrMomtenperature for 3 hours.
Added nore s OB 026 ook 9 t| nued
stirring at TO ' ' i
bor ohyt[}r& ({é~0bt¢rdr$—f@pr02[ 182 mmlz);lcmamglﬂéd Mh&thgmuinoami Aﬁmkﬂurd‘:g“ was

' in om t e ve he re hed
i bR bl Fl P EBR ey SRaw i
vacuu nyl)aEht:ater(éﬂ&nﬂgl WZa,qmﬂpmsH(I:le(ycmt VA& nlj 1200 @chol) wds haatae 1 0RTC fdreo
extract ed th The Lc | ayer s dried over
Sodi n i PisrBit Vs REShRMEUE T iiead % SO RRR: fos g, SR mbESuas
( 54br oquensediwitZIShoB (Y N, Msthinat t}(ef.bnéh@ﬁmgn wgﬂﬁ'ke;thd?iudi)wa%ﬁecﬁﬁ:tﬁ) HeOge
ol l. I\ﬁérlezssulltitpgogrbwln Cs)gﬁd {']s nllc%stly %h desm% prod]ﬁ%tf.5 "l%e(sohcﬂ' 3vas gl' en tnturated with
25 NaOH (5 N, 1 mL), filtered, and washed with H;O. LCMS (ESI pos. ion): calc'd for
C16H10CIFN,: 312.0; found: 313.1 (M+1).

2) 6-({8-fluoro-6-phenyl-[1,2,4]triazolo]4,3-alpyridin-3-yl)methyl)quinoline. A mixture of
8%



254) 5-brono-3-((tert-butyl dinethylsilyl oxy)nethyl)isothiazole.
(5-Bronoi sot hi azol - 3-y1) nethanol (0.380 g, 1.96 nmol) was dissol ved
in DM (4 nmL) then added tert-butyldinthylsilyl chloride (0.443 g,
2. 94 mpd b ARY) Fs. kg a0 BmbB; sfsiEim p'éoﬁzlama%ﬁmgﬂih@v [RB5! pHeRyIBbrehidr €
was stlrred at room tenperature overnight. The reaction mxture was
conbi neadidi2t hmgr BAZ7 gDy digpelpRsmral (34 ét’)’ﬂ’é‘éﬁ?ﬁyé‘iyé]@hﬁfﬁd]e? vacuum The
> ?LTD: © APk ki pisdptitye (fzb%sfhg,fé?@,nﬁsw%@@J@s_chfdrwstmrw L4 RickDR44,3-

y

xane to aff

5- br onoABaidin- éwl)mthyl)mm@twn&q mg,| Teymedkingisraw @inldiL @mb) pa e

|1 i one@T BDVS
Bég) 5gW(tl(e%ng&rf't¢od 100 il mettﬁn%% @ém&%v@as%gleéﬂtpﬂgn((w tone@T

met hyl )beﬁne(en H:0enf HaClhan ﬂypp@@tunulmoW@ drigd RrverMe$Oq and sppeentrated. The
but yl di 9
uty I w&&%&tﬁﬂlh S oS tO v _}gg/%’(p veQ %ﬁ%olem

di ssol v o an ed 1.6 M n-BulLi
in hexam t(iﬁ)r@ezl’%wm hexemBBfo’meCM thotpaieiye a\brcavrwhd fﬂgﬁ mghdCMAESIon
m xt ur nued at -78 C for 45

m nut e ogqﬁﬁ%%&}l%‘r(gk P%ﬂdfg&}d\r[\\@%sl-ﬁ&\?ﬁ)?,m m, 0.324 mmol) was

addéd to the mxture 10dropvm se via syringe. No coI or change was
observed. Continued stirring at -78 Cfor 1.5 hours. The reaction
was, quenched with saturated aqueous /So bi carbonate at -78 C then
‘warnmed to roomtenperature. The RPxt diluted with water then
extracted with ether. The organicn dried over sodium

((tert- butyI di met hyl si | yl oxy) met hyT )
(0.121 g, 95.1%yield) as 15a light y
bis(l,1-dinethylethyl) (6-(3-(0(1 E
J-di net hyl et hyl ) (di net hypS|Iypoxy nmet I%_—S-

4 | 3- [

i sot hi azolyl)[l yl i m dodj car bon
ate. Bis(1, 1€ ‘Eg—a mﬂng—

e

(6- chloro[12 Jtri 4, 3- BUSGELLYY t hyl | 'doi bonat e

(01%00 @m@w% dﬁ%é(l %\58%"‘ R : ?[&?afﬂg‘ff%' lﬁ% " idded

g (( ][ grlilethohxquumcl;ln}e (200) mg, 5h84 prnol), -methyl-4- (4 4,5 S-tetramethyl 1 ﬁ L2 dlo}lcaboroéan422—9
ut yl di net hyl'silyl oxy) nmet - L othjazo

g, 1.09" Hlﬁmazogé@wﬁp%gsﬁ%u@gg %Clz(ggnﬂséﬁh ﬁ/ @mga amc’@»%

acet at eNd,E0)e8mg) 470r ;Qﬁ@% D™D (7 ram)dﬂy@(sahm(@a&ﬂa&ﬁd i 100PCQAEND! )

The reaction mxture was heated at 100 C. for hours. The reaction

m xt ur diREsn ¢ ARt dhe Aydee yandiried “'rw@féé%l%%gﬂdp@mfﬂ ethoy

L I @(@2 ?}gx@@%&%fﬁgﬁyﬁ)@%loﬁm mtso@a/i@ﬂx% etidroReetakien as af f or d
is i me e

di met hyatRyrse fmqﬁw)% tqlwm ﬁéqlmas foen idiratedayidh YePHbexang a2

ol o[ 4, 3, é%lslamv@agdw&escﬁo%@jemmg EsIQRE Ganbamnat fr (:QU}ﬂJf@uﬁ@,. 3201 Hand

yield) as a yellow oil. M5 (EST pos. ion) rn/z: 577.2 (MH). 7)

(5 (3- @Hﬁﬂdﬁ%ﬂﬂhyl) [, 2, 4]tr|azolo[4 3-b] pyri dazi n- 6- yfl i sot hi azol -
3-y1) net hanot . BIS(l 1- dlnethylethyl)

(6-(34((1, 1-di net hyl et hyl ) (di et hypsi | yfl oxy) met hyl ) - 5-

|S§5h|d§@ﬁ?@ﬁ%@h2d§]trlazolo[4 3-b] pyri dazi n- 3-yQOret hyl i mi dodi car bon

ate (0.170 g, 0.29 rnnol) 5 was dissolved in ethyl acetate (5 nL)

t hen hydrochloric acid gas was bubbl ed through the m xture for

approx. 5 mnutes. A precipitate forned and stirring was continued

at roomtenperature for 1.5 hours. The reaction was concentrated

under vacuum then nostly redissolved in nethanol (3.5 nL) and added

ammoni um hydroxide (0.052 m, 1.3 nmol). The m xture wastirred at

roomtenperature for 2 hours then concentrated under vacuum The

r I{TE'[ hyl starnyfiisothiazol e
i quid. TBDIVBO 6)




10 sanple was purified by flash chromatography eluting with 50-100%
90: 10: 1 di chl or onet hane/ met hanol / NHACH f ol | owed by 100% 90: 10: 1
di chl or onet hane/ net hanol / NH4011 to afford

QS (3 (an1nonethy1)41 2,4]triazol o[ 4, 3- ka N

| azin-6;yflis ole- 3-y thanq{é{?&%ﬁ? g, 83%vyield) as a
it N5 (ESI i m)‘%_ZG?: ~+5—Exanpte 437

6- (( 8- | uor o- 6- phenyl - 1L2Fﬂ1tkbzolo[4 3-al py¥ ¥ di n- 3- yI" et hyl ) qui nol

ine 1)

6((6-chloro-8-fluoro-{1,2, 4]tr|azolo[4 3-a] pyridin-3-yprnethyl ) qui no

pyridin-2-yl) V,

F6- yllacetate
i ol ) -wes—heat at_10¢C for

1 | gl_n¥ crowave at 18
ninf‘The m xture was dheﬁched Wi th NaCH’(S N, 1.5 nl) and™ he
suspension was filtered and washed with H20. The resulting brown
solid is nostly the desired product. The solid was then triturated
with 25 NaOH (5 N, | nL), fiItereq, e~washed with H20. LCVS (ESL
pos. ion): calc'd for CL6HLOCI FN4; 2 rfound: 313.1 (Mtl). 2)
6((8-f|uoro-6-pheny|41,2,4)triazq:j ] i di i
e. Amxture of 89 Pd(OAc)2 (6467 ny, ’:N8 prol ), potassium
phosphate (367 ng, 1727 prnol), phenyiofonic acid (211 ng, 1727
pnol ), dicycl ohexyl (2-(2,4,6-triisopr ycl ohexa-1, 3-
iy S

di enyl ) phenyl ) phosphi ne (27.6 ny, and
6((6-chlor @((Be(ﬁbwﬂﬁoxfoi)h&lﬂilioﬁchm 5 Q;lﬂn‘&ldln-3-vl)dlﬂuoromethvl}qmnohne

o) T AL st 168 o Rebab o RS0 e

m xtur @I)m&teo(acﬂgeslzttrmnbm 1radidxama(4 mu mmdata@mﬂo whig Qddrd ditHana Gydroxiib e

organic | i 0 e trated. The residual
was puftoPp 36%?05? ég lﬁ gA%g"OSH alf)éﬁ/l @%’ Aty FEnYgesy the solgpiow was
sol i d. brdhgk: 16 9H| 4wt 3.0t HOUT Thexblutioh vaB eoritBiftrdwddChd 1B ABlophiligergi ve

a b own sol j ESI on caked for C22F115F1\ 14:
35901 OBt o ST Bk o o Oree HR iR s = S0 e
' 6- ((8 quoro 641- nethyl 1111- pyrazol -4-y1H1, 2, 41tr|azoiol4 3-al pni di

n-3- v i ure of crud

6((6- CE’%&Q %wf agﬂ‘aﬂ@@ %ijlqerxjfa@s%f[ hydsochlogge.; Ly h SePESi Ay - 3-
met hoxﬁﬂlﬁbfdﬂi (@ﬁlc(lﬁQ@ylmetl@ﬁfﬂd fl@é 8.4 mmol) in dichloromethane (16 mL) was added
1- net hy 5-tetranet hy 2-di oxabor ol an- 2-

y1) - 1@5@;}1{ B’I“ée (‘%ﬁmlrra myply BW?‘MW@%W@@%PQGWMWM my,
291 pokisperdith WRZHRd(RE %d@sultﬁ@ﬂtrﬂ@@bﬂceht&t% yield b rdd%& a@%n IOFH\R/%
was heated at 100 C under nitrogen. After overnight, the sl udge

t r eat edilfi-¥ B Piiseter 160é porgliacd)i | tered. The 20 DVSO sol ution was
purified on HPLC (10-60% 10m n). The product fraction was
concentrated to dryness with toluene. The solid was then triturated

wi t h MBDH(herREee?-flaoropyridin-gixe?. &-diffusti 2 uerdio-¢-plethagpne. | vBsqlEBin of

22?1 o :al@ @%\%?rﬁ%lﬁ-@dﬂﬁ&BpW@ EN6®: mixfshy n ardhQar06s PHP ik r(lwl!u)der rgon was

20  added isopropylmagnesium chloride (2.0 M in THF, 6.0 mL, 12 mmol). The solution was

stirred at room temperature for ten minutes, then was added via cannula to a solution of 2,2-
difluoro-2-{quinolin-6-yl}acetyl chloride hydrochloride (1.8 g, 6.1 mmol) in anhydrous THF
(20 mL} at -78 "C. The solution was allowed to rise to .—40 °C over one hour; then was stirred
at 0 °C for one hour. The reaction was quenched with water and extracted with ethyl acetate;

25  organic extracts were dried over magnesium sulfate and concentrated. Purification by MPLC

21



Exanpl e 439 645- (3, 5-di fl uorophenvni soxazolo 5, 4-b
pyridin-3-vl)difl uoronethvnaui noli ne 1)
2,2-difluoro-2-(quinolin-6-yl)acetic acid. To a solution of methyl
2, 2- di Q&g d g}hﬂxé}ﬁ loF 96 B 3085 EBGICARR ift Bex@fes) BFchd8ImE brodiict@k @xane
(4 m.) and water (12 nmL) was added |ithium hydroxi de nonohydrate
(0.53 @OhQQJﬁhﬁﬁﬁ%ﬂAfter stirring at 50 C for thirty ninutes, the
sol ution was brought to pH 4 with 2.0 N HC1L. The sol ution was
concentrated and dried on wéophlllzer 10 overnight to yield the

pr oduct®ds(5amome-Arilyeropytidia-3-N2Rrdifleoro-24quinplip-G-yl)gthanone oxime. Toa
2, 2xdi T uQ5R vgssélcwds Qﬁt]riédrhgﬁ év)aﬁﬁféﬁﬂ)dr&ﬂjoﬁﬂé ﬁ% 2ydraahb Qf)éhq\% acIiQteQZ 9

suspensi on of - di - (qui nol i n- | acetic acid g

mol ) %38 nmmlbmdriE&SHHWOQ%IMWmﬁ-& i8nep2H(aumpbr-p o e(hﬁnepem
84 mm'h §h§4 I 1'1'5':1(;(\&"?'(:'S it br . Ghe S &sioﬂr\nragggaléa%ﬁsmﬂ;@at 100 °C for
153uspen3| tereda resul t] ng filtrate concentrated to
yi el d tﬂi’@eprrwm‘tst thalswahccumqngvéedommrétfd &ty aneB%C!;ﬁlégcq Rysidicgtion of the
conmbi n 0

175 brtceing 3)lid by MELC (elotod it sadignt f 01100 el in dichloramcthanc) |
nel0To aﬁ'ogmimﬂmndlmf as3 l&;gh Sohélﬁﬁ)S@s,fﬂ?’%drMﬁym/E gi3Re OB, 12 mol )
in anhydrous THF (12 nlL) under argon was 20 added i sopropyl magnesi um
chloride (2.0 Min THF, 6.0 m., 12 mml). The solution was stirred
at roo rﬁ)tﬁd(ﬁabmamispmbts,ﬁéﬁpmidhui-eﬁdiﬂumemethaﬁqmntdimd. Tp a selatioubfl-{o a

.-soluti = difl uor0+2- (.aui nal i n- By pé i
By ocir a4 g I S B2 QB B3 ont Yl (139 8, 1.5 oo
The sogmbnlmdmmﬁ“fﬁl(ll@méd wtas addeg sodiom-140ride (6089 gohd minoul)y at Ot'Be i\ fiwaten
stirred at n 0

and e nibeRa R offof iy b i Bd GRS AR URRCDEE, Weldlg REEL
over nameémnimwmlnﬁmeemamufamn cBenﬁtrababmHy MPULCE (Blugatwitma gradibiRlo€ 20-50% _
gﬂ g? gcei Fic:etag1 ragal%nee t orc%e%Qhes%‘P { ?et hglte S()i:i g@é&g, 5@'{ 5‘%%)- 377.0
1-(5- by[MM}‘ZCaﬂd:’dcﬁas@yHgBiFﬂﬂ;& $19.22, 2-di f | uor o- 2- (qui nol i n-6-yfl et han
one oxime. To a 5 pressure vessel was added hydroxyl am ne

hydrochl oride (1.6 g, 24 mmol), sodium acetate (2.9 g, 35 mml) and
1- ¢5- brey 6g263 3-diflnapphdngl)iseBazpb] 5,2- bB}ydﬁmajyichﬂﬂaromeﬂuyﬂmmmnlﬁe.y ffetahano

Seal o PRTE TR agaer i istpu-Phaclatiiah by O QR R, SRS

concentcaﬂ:bﬁade (013 &, Oradtnsiol)) 6- t(SMnﬂdﬁsc&lﬁEbltﬁ{lSHt—lﬂpﬁdhn E’ur i fication of

et hanghoito b RsRRaRa 0 2otaf rrib e Bt gt dheraica g o,
solid @028l MOME (VB rhDkwate3@R50nIL)MAhE vessyl was purged with argon, sealed

Sg%gt P%gn‘gléoxa?ZS 8; rtwo%!)gry“ érrr]ux?) e%‘stxlm%grrltgirtglt tr}/tm)agglm | {;vgtecr anTO a
br onmo- a'ﬂfe%ddois@ﬁ%ﬁaai dﬁﬁe ;séaq)mag ﬁreéibiflz{télﬁi mp&d(qmdaqhum Eadibnieirenesey,
oxi nme (0. 5 1.5 mol ) in_anhydrous was added sodi um

hydri d&thpd ’@heﬁﬂngs 7dﬁlﬁpcpdect %&W@Pteﬁ@rﬂ @gﬁﬁﬁné?@s t he

sol utlon was diluted with ethyl acetate and washed with water,

organi c_extracts were dried over magnesium sul fate. Purifi catl on by
MPLC ( dberelt] Mgthod & gradi ent of 20-50% et hyl acetate in hexanes)

af ggrded the product as a white solid (0.399, 70%. M5 raiz 377.0
[ MF1] Calc'd for C1611813r F2N30: 376.2 206)

645- (3, 5-di fl uor ophenyflisoxazol o[ 5, 4- b] pyri di n-3-yDdi f| uor onmet hypqu
inoline. To a
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pressure vessel was added PdCl2(dppf)-CH2Cl2 adduct (0.0076 g,

0. 0093 mmol ), cesium carbonate (0.13 g, 0.40 mml),

6- ((5- br onoi soxazol o[ 5, 4-b] pyri di n-3- yl)difluoronethyl)quinoline
- (0. 05Q, 0. 13 mml ) and 3, -difluorophe roni crngekd (0. 031 g,
,0. 02 ) §i n DlyEMgN;L,O{nt r (0.25 mY Tpe v \reged

wi t h %r gon - S¥ategf ~25and LO¥T af“80—6+q;g—;1t-vw hours. [¥he _Jr xture
‘was concenfrated triturated \Knth water an fr tered; purlFflcatlon of
~the resulting precipitate by MPLC (eluted with a gradl ent of 20 to

. 50%ethyl acetate in hexanes afforded the prQ as a white sgfi
(27 ng, 53%. Gen Method G 30 0. Exanpl

- 6-(di flugra(as(1- 1- lH-,pvrazoI 4- vh| soxazo,l,o
ethynqumréjﬁlgrre— 1) — .

- 2, 2-di fl uor o- N- met hoxy- I\P‘rre hyl - 2- (qui nol i n- 6 pe&cetam de. To a >®
soI ution of Nmethoxynmet hanam ne hydrochloride (3.7 g, 38 mvol) and
‘met hyl 2, 2-di fl uoro-2- (qui nol i n- 6znyQacetate (6.0 g, 25 mol) in
:_5anhydrous THF (30 nL) was added i yl magnesi um chloride (2.0 M
38 nL, 76 nmol) at -20 C. After t nutes the reaction was
?i:_quenched 10 with saturated ammbn um chifofi de and extracted with
.di.ethyl .ether; organic extract jed over nagnesium sul f ate.
Purifi.cation by MPLC (eluted with gdient of 10 to 70 % et hyl
acet ate i nh hexanes) afforded, tE rog‘%t as an orange solid. Msin/z
267.2 [MH1]. 2). Example 440 ' \ :
@1-f(6-c|61, aifbroBo (5 (Lol ' ' idtin{-GH ' Mhﬂ@han

one. t hi 5 hexa ‘

added tl'fy gydléflﬂ‘%of‘? RRRs %P’b’g ﬁdﬁ%ﬁ’ﬁd&étﬂﬁpw Jd)i'ciﬁmn@e %o Fﬁs‘i’iéﬁ‘?'l SINES 20

EﬁG M)neaioxy:ﬁ&ﬁanaﬁh@ 1{3@&%80 10@1&1&(13' xgmaanwag aﬁdinél'h d 3 hlﬂfoug rﬁlﬁﬂgé -
en CO ar (0] rral ne

mol ) Fﬂ?&g?’sg ﬁ% ﬂaaag °“Ss ‘?f% @p%é)‘?ﬂlﬁ%@aﬂrafgne%e for

| h. %1&&& QON; D& et ’m) atrezdncl AZﬁe(r(ﬂﬂﬂ Rt 1hdRs& A WAk dBedcBel 4

in Et20 was added y’ cannul a. The reaction 20
i %‘?ur g E’%eidraF‘E’EP“é‘fm g‘%lSEd? & E?Hﬁ‘it?fi with dichybthesPTBHER ARSI SSE aced

by an beel M&i S gltatubh sufthice Pudfcdiion b MELd (e[dté’&gwﬁ{a Hedient d8011&2684 ON
hed with water. The water | ayer was extracted wth

m xt ure \g‘a
_Et0Ac SH EeieNR FYears) pilordri thepgodyeicas| 28 pernge wlide MO 112472 BV
over MgSO4, flltered and concentrated in vacuo. Purification by MPLC

(hexanes(jéOAc 0/0 to.40/60) afforded the title conpound §]2 279,
80% vi &) -chjefo-3aituoropyridin-2-yl)-Z,2-difluoro-2-(quinolin-6-ylJethanone. n-Butyilithium

1-{$- c{.sNi1Gn Bexfahésoz 904 l ﬂzmmﬁronl\}as%dae&bfalsuﬁé@so%t&ﬂ ¢k DAL Br.yPgt han

one oxXl| ne. ssure vessel was ad

1- (6- c?rpéfré"“él‘ﬁl% 6‘1§Wfr)oﬂt nlPCylherpaciog *Imcqmrvrﬁszm(rqu 27Cpand then
ypet hagena dgdinQt 98°3. DCRIR)- %-,ﬂuéﬁgyﬁm@&ﬁés@m §.35 dinfdi) lﬂ%ﬁ@*@' x%&g%
acet’i-c aci )

hydr oxyl am ne hydrochl ori de in

The veddde. Stisdngway atineg af H @3for%@s%)é@ﬂwoxbh@e%ﬁw'b’emﬂhﬂ ~2guilinor
twent ye ) ttBsde £014 g)\ewegr@e-@ L6330 %%@ alideily %Hu?a;-r\.%l B er

a white preC|p|tate was collected via frl tration: i cation of

t D s omixiu yay/sireedas - Sdow Qﬂnn OlhEeosling titnods replactid biylao feivedtbeleg).
‘[3“;\/::_2 r dﬁﬁilio ﬂﬁnﬂro? dHGhe 3P0 W FeBetRBlhiditOw i qudnchBd Bitn N%tem'lzhe_wglgrzl'a)%r
645- ¢ hW@ﬁ@ﬁth@thth 1A 6 ay] BEM/NieRHEOAI DATHd angam@rieydny wigwombinkdadriedo a
press I

1-(6-c¢ fc(r)}flgg%%ﬁ’ E%‘?jo%g%sg?em?ed ﬂvaﬁuoz P(ljm P ulg?(t))y 54 P ﬁ’(‘)"fmf‘{Eg) %51) et ha
none oXl0ffeto(49/agb efferded) ﬂldltltiﬁmh)poamdﬂc?é’swﬂ%mldbmnate (0A4 g, 0.43
gy ) in anhydrous DWMF (1 nL). After stirring at 80 C for 30

m nutes, the solution was diluted with ethyl acetate and washed with
water. Organic extracts were dried over magnesi um sul fate and
purified by MPLC 15(eluted with a gradient of 10 to 50% et hyl
acetate in hexanes) to yield the praguct as a white solid (35 ng,
74% MS rn/z 332.2 [Mrl]+. Calc'd for CI 6HBCLF2N30: 331.7. 5)

6- (di fl uoro(5- (1 nmet hyl - 1H pyrazol - 4-yl )i soxazol o[ 4, 5- 13] pyri di n- 3-3
ANAmet hvlYaulnOline To a nressure vessel was added




2 0 yl)difluoromethyl)quinoline) (0.10 g, 0.30 nmol),
PdC12(dppf)-CH2C12 adduct (0.012 g, 0.015 rnnol), cesium carbonate
(0.29 g, 0.90 nmol) and 1-nethyl-4-(4,4,5 5-tetranethyl-1,3, 2-

di OX&Ib?}LP'(?ﬁl‘llgl%n{;lho ﬁ 9%'—@2-@91@%2-@(1u1&)h4156 PHdhahohdoE. (2 am_)

and wa vessel was purged with argon, seal ed ?
sti rr egreasur8esel fuas a¢d§=dt1y(6mhm -3-luomperidinag- yl-é, 2(/9& “Od‘i’ PiEERok

et hyl a ShatGe A1 ﬁ#v?ﬂ}]ate ‘%—) L&dte (PF §aRIkm WeiAner i ed

over 2% magneS| u |cat| on by MPL Wiel ut ed WI%H‘F
gr adi eﬂlydroéhlmda:(ZJl@/&&Btmahmlacﬂw agiddhf avlor e yrssed yanselst dgY hene

L l €S IO 1‘ 3
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isolated via filtration as a white solid (0.94 g, 729%.
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03356 eld the product as a yellow oil (0.60 g, 54%. 5)

- br ono- 2-fl uoropyri di n-3-y1)-2-(quinolin-6-yl)propan-I|-one
oxime. To a pressure vial was added sodium acetate (2.0 g, 24
trunol ), hydroxyl am ne hydrochloride (1.1 g, 16 nunol) 20and
1- (5- brono- 2-fl uor opyri di n-3-y1)-2-(quinolin-6-yl)Propan-I-one (0.58
g, 1 6 mol) in acetic acid (10 nL). The vial was sealed and stirred
at 100 C for one hour, then was concentrated, diluted wth ethyl
acetate and washed with water. Organic extracts were concentrated
and purified by MPLC (eluted with 0-10% net hanol in dichl oronet hane)
to yield 94




the product as a tan oil (0.50 g, 83%. 25 6)
6- (1- (5- bronoi soxazol o[ 5, 4- b] pyddi n-3-ypethyl)quiimine. To a
sol ution of 1-(5-brono-2-
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mnutes, then was diluted with ethyl acetate and washed with water.
30 Organic extracts were concentrated and purified by MPLC (el uted

with a gradient of 10 to 50% ethyl acetate in hexanes) to yield the
product as a colorless oil (0 10 ghr19@a. M5S miz = 354.0 [ MF1] +.
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3) 2-{quinolin-6-yl)propanoyl chloride hydrochloride. To a suspension of 2-(quinolin-6-
yl)propanoic acid (0.73 g, 3.6 mmol) in anhydrous dichloromethane (15 mL) was added
thionyl chloride (1.3 mL, 18 mmol) and the solution was stirred at room temperature for ten

minutes. The solution was concentrated to yield the product as an orange solid.

4) I—(5»br0mo-2-ﬂuor0pyridin-3-yl)-2—(quinolin-6~yl)propan—1~0ne. To a solution of 3,5-

dibromo-2-fluoropyridine (2.4 g, 9.3 mmol) in anhydrous THF (10 mL) was added
isopropyimagnesium chloride (2.0 M in THF, 4.7 mL, 9.3 mmbl) and stirred at room
temperature for ten minutes. The solution was added via cannula to a solution of 2-(guinolin-
6-yl)propanoyl chloride hydrochloride (0.79 g, 3.1 mrmol) in anhydrous THF (10 mL) at -78 °C
and tﬁe combined reaction mixture was allowed to rise to -40 °C over one hour. The mixture
was stirred at -40 °C for an additional 90 minutes, then was quenched with saturated sodium
bicarbonate and extracted with ethyl acetate. Organic extracts were dried over magnesium
sulfate and purified via Ml';‘LC (eluted with a gradient of 10-80% cthyl acetate in hexanes) to
yield the product as a yellow oil (0.60 g, 54%).

5) 1-(5-bromo-2-fluoropyridin-3-yl)-2-(quinolin-6-yl)propan-1-one oxime. - To a pressure vial
was added sodium acetate (2.0 g, 24 mmol), hydroxylamine hydrochloride (1.1 g, 16 mmol) .
and 1—(5-br0mo~2—ﬂuor0pyfidin-3-yl)-2~(quinolin—6-y1)pr0pan-1-one (0.58 g, 1.6 mmol) in
acétic acid (10 mL). The vial was sealed and stirred at 100 °C for one hour, then was
concenirated, diluted with ethyl acetate and washed with water. Organic exiracts were
concentrated and purified by MPLC (eluted with 0-10% methanol in dichloromethane) to yield
the product as a tan oil (0.50 g, 83%). ,

6) 6-(1-(5-brom0isoxazolo[5,4-b]pyridin—3—yl)ethyl)quinolinc. To a solution of 1-(5-bromo-2-
ﬂuoropyridin—3-yl)—2-(quinoiinﬁ6-yl)propan-1~0ne oxime (0.58 g, 1.6 mmol) in THF (15 mL)
was added sodium hydride (60% in mineral oil, 0.093, 2.3 mmol) at 0 °C. The solution was
stirred at 0 °C for ten minutes, then was diluted with ethyl acetate and washed with water.
Organic extracts were concentrated and purified by MPLC (eluted with a gradient of 10 to 50%
ethyl acetate in hexanes) to yield the product as a colorless oil (0.10 g, 19%). MS mv/z =354.0
[M+1]". Calc’d for C7H 2BrN;0: 354.2 -

56
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Exanple 449 N-c clobu -3- difluoro t uinolin-6- | neth |
i soxazol 4-b ridiu-5-amine 5 To a pressure vial was added sodi um

tert-b

pz( dbsp 3 BE 50 BRn b R ysa oﬁﬁ??a'i%%’i@%gg ‘9“‘3’9“‘5‘“‘?“3*.‘% o2
yDdi f | usesswetvin) Wesjalded I61(hé5{0mn1<850@}320@[2 #-bimsidin-3-yheth F H%hene
(88 (C):2f50 mmoﬁb m%pq] B, el g&fl‘%t @3}16&% 0. oﬁ‘x‘ﬁ;nm)xéééﬁﬁl Midsonate éﬁ) Led, @16

h di chl or onet hane
filter ednmmamn@mmlm(e 4,mtqtrhm@m-bhzrs!ﬁoxtah@okawﬂﬂhiH PJWR}PLQ:OW &

(e gg%y\% wgo 118% r%% aﬁ)c{ Tv:]‘tgr @%I %’ﬁlre n/)fése]av%%tfﬁl%ﬁed' \ﬁﬂhﬁé@fﬂ Q&aled

af f ¢ as a’ye rnl/z 367.0
[ M Fl r dadlstired £@0 CZ'@‘JDn&hBEQNZl@ miZEE: Mas@:oncentrated triturated in water and a

brown solid was collected via filtration. Purification by MPLC (eluted with a gradient of 10 to
50% ethyl acetate) afforded a racemic mixture of the product. The desired enantiomer >9%%
ee) was obtained via SFC. MS m/z = 356.2 [M+1]" Calc’d for C5;1H7NsO: 355.4
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Example 442
IN-({6-(3~ fluoromethyl)isoxazol-5-yl)-[1,2.4}triazolo[4,3-b] pvridazin-3-yDmethvl)-7-

methoxy-1,.5-naphthyridin-4-amine: To a suspension of (5-(3 -({7-methoxy-1,5-

15 naphthyridin-4—ylamino)m_ethyl)-[1,2,4]txiazolo[4,3-b}pyridazin—ﬁ—yl)isoxazol-3-yl)met11anol ‘
(0.080 g, 0.20 mmol) in anhydrous dichloromethane (3 mL) was added deoxofluor (0.10 mL;
0.060 mmol) under argon at 0 °C. The solution was brought to room temperature over one
hour and stirred three additional hours. The reaction was quenched with saturated sodium
bicarbonate and stirred for 15 minutes; a brown gum was collected by filtration. Purification

20  via MPLC (eluted with a gradient of 0 to 10% methanol in dichloromethane) afforded the
product as an off-white solid (9.0 mg, 11%). MS m/z =407.2 [M+1]". Calc’d for
C1sHisFNzO;: 406.4

25 . Example 443
‘ Disoxazolo[5.4-blpyridi methyl)guinoline

g7



Exanpl e 450
1564(5- (3, 5-di fl uoropherivflisoxazol 015, 4- bl uvridin-3-Si fl uoronet hyl
)quinoline To a pressure vessel was added cesium carbonate (0.61 g,
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acid ( Qné'tﬁylgrﬁth}n&ﬂymm;ﬂ)ldoﬂu%fb)(d 19 9. DFEm6H mydzedw)gm e, §.017 jnmol)
The m xture f hed with —ﬁ'l?n seal ed .20gnd sti Ly e\% ﬁsn a?SBO @he
hour. Thetydewe M6 bk Hisresst ParRviecd v Fpdy 34 <diop er ~an
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m nut es £l owed by theneedd tion of Q|Phw (0.12 gj 0.17 mmol),
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64(5- chl orof soxazol o[ 4, 5-b] pyri di n-3-wl ) diflfuor omet hyl ) qui nol i ne

(0. 109.0-30 ol )y—and—anrhydreus—dingthyt-agetamde (3.5 nL). The
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ethyl gdcetate and washgd (’h_water. Grgani¢ extragts 15 were dried
over nag um sul £a y ified by C( ted with a gradi ent
-of 10 to‘{1 ; lﬁ-exanes),l\élt?)'her g&u’}r&lf ed by HPLC

(el ut ed vvith a gradreén Syt 0 90% acetonijftrile in water) to
afford|the product as ayitg solid (42 ng,j 3% . M5 ink = 395.2
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purifigd by MPLC (el uteNM't‘Pl a gradiept of |10 to %0% et hyl acetate
i n hexgres)to y.cld the product—as a [Tght_yeftowisolid (87 ny,
85% . NBrajz = 341.2 Cal.c'd for|Cl81-{114F2N40: 340. 3. Ex

Struct dre
446 N F 378 379
N
447 363 364

298



Mass Found Method 453 \ 387 388 454 ,,% 387 388 5N 0O

Exanpl e 455
64145- (t hi azol -4-yl li soxazol o[ 5, 4- bl pyri di n-3-yCet hyl )quinoline To

a presgure vessel Was

agged 2- (di cycl ghexyl phosphi po) bi phenyl (12

; b] pyr | di n- 3-ypet hyl ) qui nol i ne
yl stapnyl )t hj azol e (0. 16g,
e3vial wag f)]ushed with argon,
rs. The m xtpre was
ted Wfth a gradient of 0 to

10% net hano| in dichl orongthahe) to afifford the product as an
of f - whilt e_slol i.d. M5 mw z= 359 0 FMei—-Cale—da—For—C€20H141440S: 358.4
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64(12)-1-(5-(thiazol -4-yflisoxazol 015, 4-bl pyridi n-3-yl | ethyl | qui noli

Example 449
N-cyclobutyl-3-(diflucro(guinolin-6-yl)methyDisoxazolo]5 4-blpyridin-S-amine

To a pressure vial was added sodium tert-butoxide (38 mg, 0.40 mmol), xantphos (0.12 g, 0. 20
mmol), Pdx{(dba); (61 mg, 0.066 mmol), 6-((5-bromoisoxazolo[5,4-b]pyridin-3-
yl)difluoromethyl)quinoline (0.10 g, 0.27 mmol), and cyclobutanamine (0.025 mL, 0.29 mmol)
in toluene (3 mL). The mixture was stirred at 80 "C for two hours then was diluted with
dichloromethane and filtered through celite. Purification of the filtrate by MPLC (eluted with
a gradient ‘of 10 to 50% ethyl acetate in hexanes) afforded the product as a yellow oil (5.1 mg,
5%). MS m/z = 367.0 [M+1]" Calc’d for CaoH6F2N4O: 366.4

Example 450
§-{(5-(3.5-diflucrgphenyl)isoxazole[S.4-blpyridin-3- DdiflucromethyDguinoline

To a pressure vessel was added cesium carbonate (0.61 g, 1.9 mfnol), PACl,(dppf)-CH,Cly
adduct (26 mg, 0.031 mmol), 1-(6—ch10ro-3—ﬂuoropyridin-Z-yi)~2,2-diﬂuoro-2-(quinolin—6-
yl)ethanone oxime (0.26 g, 0.63 mimol) and 3,5-diflucrophenylboronic acid (0.15 g, 0.94
mmol) in anhydrous DMF (5 mL) and water (ImL). The mixture flushed with argon, sealed
and stirred at 80 °C for one hour. The suspension was concentrated, triturated with water and

filtered to afford a tan solid, purification by MPLC (eluted with a gradient of 20 to 50% ethyl



To a pressure vessel was added 2-(di cycl ohexylphosphi no)bi phenyl (12
nmg, 0.42 mmol), 6-0-

5(5- br omoi soxazolo[ 5, 4- b]pyrldln 3-yflethyl)qulnoline (0.10 g, 0.28
ol )1 aflet tétu{#.] W) ﬁ?&@é&%& bididad b & while ddlidq23 Mgd®eymb /i 7 4200y dr ous
DMF (3 eV|a was flushed with argon, sealed and stirred at
90 C f(ﬁMﬂlil\xﬁ&i@dff@'CzﬂfhleFﬁthﬁﬁgé ‘was - concentrated and purified by
MPLC (eluted with a gradient of 0 to 10% net hanol in

di chl oronet hane) to yield the racem ¢ product as an off-white solid.
The desired enantioner (>99% ee) obt ained via 10 SFC. Ms mz =
359.0 [MFIr Calc'd for C201- 114N4% @ 4 Exanpl e 457
6-((S)-1-(54thiazol -4-yl)isox2zgl o[ 5, 2Blp Igi di n-3-vllethyllquinolin
e 15Prepared by a nethod S|mlr\to : '
64(R)-1-(5-(thiazol - 4-ypi soxazol y :
yflethyl)quinoline. M5 mfz = 359.0
358.4. --N N O Exanpl e 458

2064( 8) - 145- (1- net hyl - 111- pyr azol Expoyilé #Xoxazol 015, 4- bl pyri di n- 3- yf|
et hyl I qui i di i 1dm-3- Dmethyl)guinoline
64(R)-1-(

13] pyr iThi dsobatioRet h—wlr@mmB-mndthyisothmlp (.19 & 1358mpl) [nde@w THE ¢ g1L)

C21 HI 7N50: 55 4 1.5 t -40 °C.

7 ot s s popy R o shiopde 0LOMn JHE, LS Ly 1.5 o at 40,

- i azol o[PheInixtubd Why stited an-48- @Ifd:rrmbxht@xxymém fobiwerey theresidifioneif @tﬁ%hfoestﬂe :
tert-bu

2. §( ( -ﬁbﬁ@{[ %}‘E}Eu} ?18111 Il' 6 MPBX%‘G mﬁ,'turf Eibrfu%]ittt?’ Iroél)rzno Firature and stmred
b] pyr i dazihfitybmindies Eolibwdi by drecidbitenof Q Pm 1q;y2r &, @i i ens ol Hd:Ehah B 78 e
(0.27 g,.0.50 r.e ordi.n

baded (i1 A mpBeeea b B R T SRR LR G)086.50
stirr ednﬁbl)r@@mﬁmsrdahahﬁaémﬂe(m miﬂ.b €Ehe mixrbme wassticrsd et 1Gfoed,
taken up in 2. nol

with a xﬁvﬁnwesg’#ew 1’?@%"&?‘%@? Rectss dd s 5‘!"{1‘}’@? ‘S’%é{ ha‘lﬁ Q%LM‘;% d
t hQ spr agite Uridbovir Rlapkesiil éulifateMnd phified WPDC[(deitEalgsad@bnt of 10 to 50%
c231- 12(3%\')(? gge%a:lte ?rﬁfekgn]és), then puriﬁed. by HPLC (eluted with a gradient of 15 to 90%

acetonitrile in water) to afford the product as a white solid (4.2 mg, 3%). MS m/z = 395.2
[M+11* Calc’d for Co3H;sFoN3O: 394.4,

ridin-3-
lc'd for C20g14l' 440S:

Example 452
3-(difluoro{quinolin-6-ylymethyh)-N.N-dimethylisoxazolo[4, 3-blpyridin-S-amine

To a microwave vial was added dimethylamine (2.0 M in THF, 0.75 mL, 1.5 mmol) and , 6-
((5—chI0r0isoxazolo[4,5-b]pyridin—3—yl)diﬂuoromethyl)quinoline (0.10 g, 0.30 mmol) in
25  ethanol {3 mL). The mixture was stirred at 140 ° under microwave irradiation for two hours

then was concentrated and purified by MPLC (eluted with a gradient of 10 to 50% ethyl acetate
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5- brono- N, N-di net hyl t hi awl- 2-am ne: To a m crowave vi al was added
N-et hyl -N- 15 i sopropyl propan-2-amne (0.72 nL, 4.1 mol ),

2, 5-di bronot hi azole (1.00g. 4.1 mml) and di nethyl am ne (40% i n

wat er, IQhé?aneéam ﬁelll tﬁ@is}{)audtasﬁlgﬁ@@mo& acﬁldgg mg,45%;)V i mies 382 e 1]
and stirred at under m crowave irradiation for one hour, then
was coﬁ%@hﬂﬁﬁﬁéd{aﬁﬁhﬁu3ﬁ}3ed by MPLC (eluted with a gradient of
0-50% et hyl acetate in hexanes) to yield the product as a white,
crystalline solid (0.25 g, 29% 20 BocHN.\ [SN_tert-butyl

(6-(2- dinethylanino)thiazol-5-y11-1-1,2,41th§¥Aof4.3-b| vridazin- 3-
yl ) met hyl.car banate: To a sol ution of ass ' :
5-br om- REN- di et hy! t @SB 2- anine (0. MWg| 8,53 RYCHBI) in
anhydrous THE (9 nlL) was added i sopropyl magpesi um | ithium chloride
(1.0 Mjin THF, 4.8 nL, 4.8 nmmol) at -40 C. The sol ption S stirred
for twenty Im nutes foII , d_by the drjopwi s¢ additfon of |zinc

chlorige (05 Min THF 5.2 mol ). The m xtpure was| brought to
room-t at ure and jst Rd/{for thirtly mnygtes fo]l owed by the

addi ti dinethy : ' 2 n),| P82(qdbad88, {0.8B2 ¢, 0.35

nmol ), os (O. ol ), and tert{butyl

(6-chl n, 2, 4]tr|azolo 4 M) pyri dazi n- 31 Anet hy| ear banat e (0. 29
g, 1.0 5 The mixtume wWas stirred at 50 for|[two hdurs then
was qu ef—w-th—sat-urated-—amontumchtortge—and—purifigd by MPLC
chroma phy (el uted W Ha=a gradienr of @ to 10p6 (1:10: 90

NRI OH: MeOH: DCM) i n DGMN\:.t 4 el d the product as a-|ight orange solid
(0. 27 09 . CenepAa ooNJ.v 10 Ex | 60 ,

156- (dijf I"'uor o( 8- f | ug me hyI-lFprf%ggl?ﬁévl) Ilﬁé, 1tri azol M4,
3-al py i di n-3- t hffet ptoxvem nol i ne Di{tert-butyl

2, 2-di o- 2- (3 nethoxwe *dlin-6-y1 acetate. The title conmpound
was made fromt | _2- Jinoliln-6-yl}acetatle in a

simlar fashion to t he procedure reported for t he synt hesi s of
nmet hyl 2, 2-di fl uoro-2-(quinolin-6- cetate. S

Example 455

6-(1-(5-(thiazol-4-yDisoxazolo[5.4-b]pyridin-3-yl)ethyhauinoline

To a pressure vessel was added 2-{dicyclohexylphosphino)biphenyl (12 mg, 0.42 mmol}, 6-(1-
(5-bromeisoxazolo[5,4-b]pyridin-3-yl)ethyl)quinoline (0.10 g, 0.28 mmol), and 4-

10 (tributylstannyl)thiazdle (0.16 g, 0.42 mmol) in anhydrous DMF (3 mL). The vial was flushed
with argon, sealed and stirred at 90 °C for two hours. The mixture was concentrated and
purified by MPLC (eluted with a gradient of O to 10% methanol in dichloromethane) to afford
the product as an off-white solid. MS m/z = 359.0 [M+1]" Calc’d for Cz6H14N,OS: 358.4.
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2) 2,2-difluoro-2-(3-nethoxyquinolin-6-yl)acetic acid. A 200 nL
round bottom fl ask was charged with tert-butyl

2, 2-di fl uoro-2-(3-net hoxyqui nolin-6-yl)acetate (5.06 g, 16 mmuol)
then CH2C12, then trifluoroacetic fd (16 m, 213 nunol) foll owed
by triethylsilane (6.5 m, 41 muolQ. sol ution was nai ntai ned at
it for 24 h until LCVMS showed di sa ce of 10 starting materi al
The sol ution was concentrated apghwas subjyected to hi gh vacuum for
40 h to give 4.1 g (99% vyield)
2, 2-di fluoro-2-(3-nmet hoxyqui nol i n- 64y ceW|c acid as a brown solid.
The mat eri al was of sufficient purltwu of use in subsequent steps.

15 3) 2,3-difluoro-541-nmethyl-1H pyrazo ‘ﬁ yQopyri di ne. A seal abl e
flask was charged with 5- chl oro- oropyridine (1.541 g, 10.3
nunol ), . pal | adé.gm 11L, Aciataide llﬁmﬁﬂ(ﬁn §.4-1) poidinAayi)ethylpptinodiae um
phosphate tribasic 19 1.
1- et hylP-ypresgurg vgsssl ‘f’%st %@ﬁ%ﬁ%}%@oﬁ}iﬂ?“%%%}}’%’ﬁnﬁ 1 ynﬁ n[')‘rfll?l Z%Tle
(2.87 g5-bcndtsdXBBIIA(S, ﬁﬂgyaﬁd?hqs)e(h@x)@ﬂozgw (L1038, Oﬂﬁ)h)nol)The flask was
sealed with a segtun1ca t hen di oxane é n&%?gg t? ;ﬁﬂtgswﬁg
added. (GHuthsamlibiazeladOAf g Ui ammel R pUpgRys NB

then h%ﬁ?ﬂ% séa@é?l@nfi@ﬁrré’d .90 Togorzab lhbm@nTheﬁnme wed c¢rm:emttat<alrmlldt hen
-concentrate d purified by.flash ra

Fexan ol BAVNG (teoviy GRUentor i KU B ot sidla

2, 3-di fthélae&né Poaueieatswﬂeﬁi\bhlmoﬂa o’rhedde;gﬁnwuamm (49978 eq) waB88bGed via
yleld) col orless film LRVB ( (§£§5§3|Cd for C9H7F2hB (N+D

19-‘3_01 SM"U FMS ng —@’\'9 @E{M+l] 4()3&10 d for C20H14N4
2,2-di fl uoro-N42-f| uoro-5-(1-nmet hyl- 1H pyrazol - 4-y1) phenyl ) - 2- ( 3- et
_ hoxqu|noI|n 6- yl)acetohydrazide. ﬁ round bottom fl ask was charged
with 2,2-difluoro-2-(3- nethoxyqui 6-yflacetic acid (389 ny,
1536 anI) and DMF (8 nlL). The sol s cooled to O C, thionyl
chloride (224 pl, 3073 gnol), S} d, the resultlng sol ution
was 5 maintained I h at 0 C Théﬁx
gnol ) was added via syringe, fol
1- (3-fluoro-5-(1-nmet hyl- 1H pyrazol - X, |din-2-y1)hydrazine (382
ny, 1844 unol) and 4-(di net hyl am no) pyridine (18.8 ng, 154 gnol);
both added as solids. The heter ogExan gg4§blut|on was stirred at 0 C
for 1 h, then allome . | xture
was quenched wieeS )gg%} Sl LR ' %@Egésultlng
Im Xtelr eprtPardBiSy @;ﬂeﬂ,@atsﬁgm(md d;x((@bﬂ@i{th(agn%ymsc)xazmhiéi %b}pgmhad or ?an 11 c
ayers were _concentrate +0 i,due purifie
by Si 02yRaindEngtrea iy f%’ér\%ﬁ [B&é Qﬁ? &%é&gﬁ}gg& 33 %% 1% gr adi ent
90: 10 CH2C12 to yield 2,2-difluoro-N -(3-fluoro-5-0-nethyl-
1H pyrazol - 4-yOQpyri di n- 2. y1) - 2- (3- met foxyqui nol i n- 6-yf | acet ohydrazid
e (225 ng, 33.1%yield) as a brown Amorphous solid. 15 5)
6- (di fluoro(8-fluoro-6-(1-methyl-I -4-v1)41, 2, 41tri azol of
4, 3-al pyridin-3- vOnethyl)-3- meid i.ne. A seal able m crowave
vial was charged with 2, 2- d|flueno-
(3-fluoro-5-(l-methyl- 1FprrazoI-‘-y i, n- 2-y1) - 2- (3- net hoxyqui n
ol i n-6- yDacetohydrazi de (225 ng, 509%gwoty and pol ynmer supported
tri phenyl phosphine (2.3 20 nmmol /g, 221 ng, 509 gnol). The flask was
seal ed and di chl oroethane (4 nL) m__gmﬂgﬁg fol |l oned by
g' 'Zstgf’[ ?PZ' eLy! 80 0 o 8918 by razaios IOl 0B bnyridin-3-yDethyDauinoline
M Xt ur e pyépsred by adieticatimarao m(at)am(a\,(e r@@hyjtlaigpyrmmndhmyzom[iﬂsoc

for 40 mn. The reaction. m £, €4 8 ke
was washiridinehyRebiapinoli en@ ﬁ%&l—ﬁw % (?&59 elfli Ffér’ Z’{Sg%\?vas
concentrated in vacuo and the resulting crude 25 re5|due was
purified by MPLC using 100% CH2C12 to 98:2 CH2C12 : MeOH to afford
6- 102

(di fluoro(8-fluoro-6-(1-nmethyl-1H pyrazol-4-y1)41,2,4]triazolo[4, 3-a
] pyri di n-3- Anret hyl ) - 3- net hoxyquinoline (94 ng, 44%yield) as a tan
anor thous <solid IRVS (ESIY mx calcd for C211-116F3N6O0 ( MFHY 425 1

H_v—.—
.




5To a flask charged with
3-(benz-yloxy)-6-(difluoro(8-fluoro-6-(1-nethyl-1H pyrazol-4-yl)-
[1,2,4)triazol o] 4, 3-a] pyridin-3-yQret hyl ) qui noline (10 ng, 20 nnol)
was added trifluoroacetic acid (1.5 20 mmol ). The resulting
solution was heated at 65 C for 18 h. | uti on was concentrated
for purification by MPLC using 98:2 N MeOH to 90: 10 CH2dl 2
- MeOH gradient to afford

6- (di fluoro(8-fluoro-6-(1-net
- 1 Oa] pyridin-3-yl)nethyl)qui

1-\LH- pyrazg] -4-yl1)41, 2,4]triazol o[ 4,3
ol#ng 3-ol (3.6 ng, 44%yield) as a
colorless solid. LRMS (ESI) mz c 0H14F3N60 (M+H) 411.1,
found 411. 3. <~ Exanpl e 462

6- (di fl uoro(8-fluoro-6-(1-nmethyl - 1H—pyrazdf-4 y1l)-11, 2,41 triazolo
4, 3-al pyridin-3- 15vpnethy|) 3 (Ekal @gﬂg |nopropoxyNU|noI|ne To a

flask charged with R
6- (d|f|uorﬁgﬂgﬁﬂ&&é 4.3 4 idinag-yiy-i L2 p i
a] pyLI di n ﬁ yHLret hy?ggl not naaﬁil- éh .Aaomm)l) ‘was added
tr| en 0S |ne
RO %r«gﬁé e%m‘iglfirﬁ“ oIt T 02 Asaiofdd o

WaS IOI dHilﬁL%tyd\@ 7%&&% £6}3 Q1 ri@ineBi(41 BédibdXytayd (0.27 g, 0.50 mmol)
azodi carboxyl at e ng, "20 211 nnol ) P%fﬁ&é‘gdded as a

single (B@PQT%WCQWWH @cagsplnsting %@”&ﬁd uprgaceif atid go Jﬂt m&ngo e
- mat nt aifedsikQfe W& drred BErodi! tethpeRitud@sr mﬂﬁeﬁk l’tﬁéneﬁhsfcﬁﬁceﬁtﬂditbtf itsl@hiupn
by MPLC (Tel edi ne_|sco conbi Fl ash Co %% crqg ﬁ |dﬂﬁ,was
t aken up2i0M gmmoRia in @phapsl mlérpaﬂﬁffkw &Cd E‘}dé{“ AF e @‘0 o
carRipr! Qﬁ&ﬁcﬁ‘— roRRPAS 2 pilk Solida QkSah/A+ 11433@1 Ngel
collgm%ﬁegl usin gm&t}ﬂ q;Z]YC]:?IgH%jﬁl\/leoH to 90 10 CH2d 2 IVEOI[—| r
gr adi erffale’d faxfCagt @zs(ﬁ?‘ﬁhoro(S fluoro-6-(1
-nmet hyl- 1H pyrazol -4-y1)-[1, 2,4]triazol o[ 4, 3-a] Pyri di n- 3- ndethyI) 3
- (3-nDrphoIinopropoxy)qU|noI|ne (7.5 ng, 33%yield) as a colorless
solid.; . LRVs (ESI) mz 5cal cd fnr H27F3N702 ( M+H) 53 8.2, found
538.2. Exanple 463
64(6- (3, 5-difluorophenyl)- 8- quoro41 2 4?tr|azolof4 3-al yr|d|n 3-vyl
) d| fl um‘mw&—&meﬂﬂlﬂmQLM| Tea mlquave vial was added N-ethyl-N-
5- chloro 3-fl in
71 dRSP Ry R 2 B3 X b, 2 Shblditifizd oFobs Rewibh &R
2 2 di fdlmem}aﬁm(e:{ztmtmmmm Fohlm. Bnyxpébeteﬂmn«ddlwméhdﬂlaml was sealed

(5o ety 8" by YA TREPLARIRHE ot SRR B °°

397. 2. purified by MPLC (eluted w1th a gradlent of 0-50% ethyl acetate in hexanes) to yield the

64(6-chloro-8-fl 0-11.2, 4 3-abyridin-3-ylldifluoronethy
1)-3- ?Wb%ﬁqﬁ#ﬁ’bﬁyﬁt@]h"‘?ﬁ? éc{@gzé‘p%%ﬁ) was made from

N o@>-chl oro-3-fluoropyridin-2-yl1)-2,2- 2 0

di f | uoro- 2- ( 3- net hoxyqui nol i n- 6- y1)acetohydra2ide according to

Ceneral Method-1. LRV (ESI) miz calcd for C171i11CI F3NAO (MtH)
379.1, found 379.2. «c) N BocHN

646- (3 5-di fl uor ophenyl) - 8- flubﬁ 4&tr zol or 4, 3- abyri di n- 3- yDdi

fl uoronet hyl ) - 3- _nethoxqu|noV|neS eaﬁ Ie m crowave vial was

charged with ='

646- chl or o- 8- quoro[l 2, 4]tr|azolo[4 3- a]pyrldln 3- ycnlfluoronethyl)
' . ¢tB2mi o) ] 4 : ‘ iin-3acet ate (30

mg, 135 {assi mpjc;]‘ (;?)rg 5 RARb il 7.5, 3.5

001 vor e ; TR ﬁ ‘gftsebrg% ggd““% l%“andbf“liﬁ C3%y

27 2 poinjnol) Thenltydhes THF (9 mL) was added 1sopropy1magnes1um lithium chloride (1.0 M in
THF, 4.8 mL, 4.8 mmol) at -40 °C. The solution was stirred for twenty minutes followed by
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was seal ed, and flushed with N2. D oxane (9 nL), then H20 (1 nl)
were added and the m xture was sparged with N2 for 10 min, then
heated at 100 C for 24 h. The m xture was cooled to rt and

concentﬂa@ﬂ@gweba&ﬁmmdbmrﬁiego b aani THF, a6, |5¢gﬁmbgr Thitniture was
purification 10 using a 98:2 2%; . MeOH t? a}g &F S} PEOH

gr adi erproyght Eﬁ rgtérnégx@g:&@u@ and stirred for thirty minutes followed by the a: mon o

dl f1 uor gRREMsIdadidé tmﬁQ} [Paz(abag_-] (03820, 35[r14m31') 20 Pbs @iza- g’ﬁf))ﬁﬁhﬂhcﬂb uod 0

t hyl ) - 3- et hoxyqui nol 1 ne 7% y|eI RVS ( d fo

c231 11%#@}3%65 ‘(IMYH)U Zléfrtﬂfzol?[&éﬁdp zigy-3-y net Btl‘&%‘? 5\%90 mmal)

2- (3 ( %ﬁ@ﬁ&ﬁ%&% 4%%& hO80 Nk Mbﬁjum&ﬁlﬁcﬁxenchéd it Sheures a&hﬂ(ﬁt@!ﬁd
with tert-butyl 2-(3-hydroxyquinoli il)acetate (581. 04 n? %Rﬁé
mol ) aﬁ%pqﬁeuap%emeﬂ%é\éﬁlaﬁéhremawpby (expofwithagrastiept 6 1g 48Fedd 1090
 a sept uguAN: MR DRMdn HEGS to 1dﬁeg;meta(smgﬂi-ar afiRSoBRd ot owed
by 2- nethoxyg?%%nol (0. 88385n$ﬁ%11 0 The hetggggéneoas
solution was cooled to 0 C, andﬁﬁﬂJﬁbﬂkﬂEﬂLyl azodi car boxyl at e
(1.032 g, 4.482 nunol) was added as-a solid in a single portion. The
solution was allowed to warmto rt and maintained 20 h. The sol ution
wast& hen partitioned between saturated aqueous. NH4Cl, and the

| ayers sepqﬁat d. The aqueous | ayer ywas. extracted with Et0Ac (2x50

m.), and @d grganifA | ayeffs @ gshed wi tHPQ5Ha B¥E dri ed
(MSH) o , cﬁiég ES NECUB ~Fhe “§H|tln due was
purlfled by NPLC "IeledlneEP§ 0 conblFIas.;Cbnpanlon)éﬁ%% g Si02,

to give tert-butyl 2-(3-(2-nmethoxyethoxy)qui nolin-6-yl lacdt at e (585.

sol vent system 90 10 hexanes: Et 0Ac gradient -to 50: 58" qnes: Et 0Ac
Ha
M+MNFNB48. 2~

2 mg, 82%yield). LRVS (ESI) in/z calcd for C181-124N04
found 318. 3. coorcyk 3 0 ten-butyl Ry N
2-(3-((1, 49di gxan- 2- yOret hoxy) qui nol i n- 6- yCacet a
title co i"‘ as ss|errbl ed from t e3-PPlut vl

2- (3-hyd W Zg s P e—and:gt—ﬂ“ di oxan- Z3yl) met hanol
according to thegcﬁoae uescrlﬁ@éAf e rkfbu yI §42-

met hoxyet hoxy) qui nol i nFB-yDacet at e. FONT NN, F F HI
7% . - Cl N
51.41-(6-ehloropviridazin-3-'4)-2, 2- d|fluoro 2- (8-
ui'nol i n-6- ynacet ohydr azi de. The title conpound was assenbled from
1- (6-chl oropyri dazi n- 3-yChydr azi ne and tert-butyl 2-

(3- (2- et hoxyet hoxy) qui nol i n-6-yl )acetate as descri bed in General
Method I. LRVS (ES!') mz calcd for
found 424.2. 10

cemate). The

Example 460
i5 G-(diffuoro(8-fluoro-6-(1-methyl-1H-pyrazol-4-y)-[ 1.2 4]triazoloj4.3-a]pyridin-3-

yvhmethyl}-3- methoxvqumolme

s 1L
FF
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Exanpl e 464
64(6-chloro-11, 2,41tri azol of 4, 3-bl pyri dazi n-3-ylidifl uoronet hyl)-342
- nethoryethoxy)qU|noI|ne A seal abl e m crowave vial was charged

with Ny Qa@f GIY RBYLbZ [ T1m3myd *uﬁmoﬁn—@'- ab@ét@ fhe(taie(c%mpbﬁnd was made
met hoxye oxXy) quinol i n-6-yflaceto ghlérl un&lrj)

1, 2- di rfmrmxtytemar(é neelhcscyﬁw}lohraﬁal)&ceéntw a@fm’é@csrﬁftsmﬂé‘) PP was
sealed t r ohiglelieétateds concentrat ed
and pur| Q?ﬁtﬁ%ﬁﬁ%e% lggltlfhglez?lglcﬂoﬁlo{(Czbﬂezrr;(|)z?1§1 ash npani on). The

resi due was taken up in mninml CH2Cl2 and absorbed onto a 5 g

| oadi ng cartridge and passed thrngh a Redl Sep(r) pre-packed silica
gel colum (12 g) using 98:2 CH2 to 90:10 20 CH2C12 : MeOH
to afford

64(6-chloro-[1,2,4]triazol of 4, 8 b]pyrld /tn-g-delfIuoronethyl)-S-
(2- ﬁethoxyethoxy)qU|noI|ne (25.3ng, 56.2%yield) as a colorless

sol i d. 2)RYSIf1ESbABan&hd:0duinolin-Glyatdtis GLIB2ABORmLVeH)d bro@miflask sasd
406. 2 | e 465

6- 41643‘31‘51"38‘?"?’#&Bﬁf‘o?}ﬁgr?gﬁ"?‘ﬂl“ff%z'ﬂ'{’?‘h&z%‘! pln-g-yljacetats (3,06 2.6 mmab fhen
r omet hydpc34 gren 1RioREYE K { SlminDl3i meol) f@bsed by tiiathydsiapo(frdmied

synt hesi zed from 646-chl or o- 4187

y b 11 BB TFRS 52 WAIRESTAL HORyY U RS Ry Blsffehictor

3, 30di fskddniombvenl! T O ition AWis doﬂdﬁntﬂatﬁi andlvam sutgevterto hightvaatund s 4P hitved

for 646-(3,5-difluorop y 8- fI 1 4

a] pyri YRRl g% WE?S Bﬁggrfﬁ‘)‘o’% %‘Hﬂ ﬂ%h %éﬁ %?%ﬁ?)bmﬁyn solid.

cal cd e fmtéidl Saddn shbibRed fé&{kein substyneht484s. 2. 10

NA(5- (3, 5-di fluorophenyl)furo[3, 2-bipyridin-3-yOmethyl)-7-nmethoxy-1,

5- napht hyri di n4- am ne. 1) nethyl

2-(5-(3, 5-di fluorophenyl)furof 3, - byw di n- 3- yfIacetate A seal abl e

m crowave vial 5was charged with

2- (5-chl orofuro[ 3, 2-b] pyri di n- 3- \ 1.30 g, 5.74 innol),

pal l adi um{H') acetate (0.129 g, 0.574 r ), potassi um phosphat e

(3.66g, 17.2 mml), 3,5- difluorophenyl bononic acid (1.81 g, 11 5

mmol ), and X- Phos (0 548 g, 1. 15 nnnl) _The vial was sealed %shed
il 8 azelct-Ympiding ﬁﬁde@Pgaﬁﬂﬂﬁﬂzm?ﬁ Wl

sol uti og,y ‘Q?% 3S<Bﬁ[u9f8 n’x 1'*5%15%0 iﬁmﬁhﬁ pailﬁtﬁﬁn@ﬁﬁée%ﬂe@hﬂé%o@sfler 24

h. The m Xt Ufe was 10 to It "and concentr at ed

purifi aambbmfbasswoéﬁf@tﬁetdbw (656 25 BB el A -retivpd nidestn)»>- tcﬁ‘i‘@‘e@?yﬁlde _
resi due, yg 1 93 Gnmol

| oadi ng c’ardtlox%é(%glag%dgl lg srgjé&t%L r(?ég%’ 1;2 %gﬁ? @b&;ﬁfj@@?gQgﬁa?%di |3 | c(a)
gel coI Tiverflasit mas @)aledwﬂwgp Sptumn ea@x@méloxmst(mbs)@mgm@@ b HfEsadded

Et adi ent to §ch

b] | RS W@ QLSp eﬁ%@%@ y(?e dq}"{ {h&%%gga g‘{rwgds s(t gﬁnéz?l p ﬁ%hﬁs
sol i d. doRiBn @»ﬁswolm 174} rﬁ&sﬂh@drdmcntﬁlemam@ F@M byNleply clgozpatpgr aphy|Rdng

304.2. gl_'ent 99:1 Hexanes : EtOAc to 60:40 Hexanes : EtOAc gradient to afford 2,3-difluoro-5-(1-

b

methyl-1H-pyrazol-4-yl)pyridine (1.78 g, 88.5% yield) as a colorless film. LRMS (ESI) m/z
caled for CoH7FaN3 (M+H) 197.1, found 197.4.
25
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2) 2-(5-(3,5-difluorophenyl)furo[32-bl pyridin-3-vbacetic acid. To a

flask charged with nethyl

2-(5-(3,5-difluorophenyl)furo[ 3, 2-b] pyridin-3-yflacetate (1.46g, 5

: rnﬂlanlGl)Vl - ﬁﬂg&g ! @—Huér%~§tlﬁh1]3ﬂl Hﬂl@ Z(gl ml)nhtelfxﬂj t—@y\,\\ﬁféﬂf@M‘ n¢g2 g
0 generate a_yell ow sol ut | was cappe
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(5 (3, SCQHfJF?pg@pJQeHyJ;%fyrf@.j,ﬂz@sb,] pyri di n-3-yl) met hyl car bamat e (680
was added MeOH (20 nmli), then aqueous NaOH (18 nmL, 6

N 106 nmol ). The solution was heated at reflux for 60 h. The
solution was concentrated to renove MeOH, then partitioned between
C112C12 (30 nmL) and NaHCO3 (10 nlL). The | ayers were separated and

t he aqueous | ayer was extracted with CH2C12 O d 0 nL), then EtOAc
(4x25 L) . The conbi ned organic 5l ayers were concentrated to give a
total of (5-(3,5-difluorophenyl)furo[3,2-b]pyridin-3- yl)nmethanam ne
(306.6 ng, 55%yield) as a brown foam LRMS (ES1) ni/z calcd for

CH T, ,F2N20 (M+tH) 261.1, found 261.2. 5) Nft5-(3

5-di f |l uor ophenaurof 3

2- bl pyri di n-3-vbnet hyl ) - 7- met hoxy4, 5- nanht hyridin-4- 1 Oamine. A
seal abl e m crowave vial was charged wiggh

(5-(3,5-di fluorophenyl)furo[ 3, 2-14pyri di n- 3-ypnmet hanam ne (177.6
ng, 682 gnol), 8-chloro-3-nethoxy-1, 5-napht hyridine (146 ng, 751
umol)  and not assi um nhosnhate (435 ma 2047 unmol) A sent um was



15tri s(di benzyl i deneacetone)di palladitun (0) (15.6 ng, 17.1 unol)
and rac-2,2' - bis(di phenyl phosphi no)-1,1'-binaphthyl (42.5 ny, 68.2
linb. were added together as solids. The vial was then seal ed and
the resulting purple solution was sBar q again for 5 mn. The
m xture was then heated at 100 C for The m xture was
concentrated in vacuo for purification LC (Tel edi ne I sco
conbi Fl ash Conpani on). The crude residue i
CH2C12 and absorbed onto a 25 g M
a Redi- Sep(r) pre-packed silicy
: MeOH to 90: 10 CH2C12 : MeOH gradieqi omMfford a tan anor phous
solid. This solid was additionally tryfurthted with CH2d 2 (2x0.5 nl)
to give N4(5-(3,5-difluorophenyl)furof3, 2-b] pyridin-3-yl)nmethyl)-7-
met hoxy- 1, 5- napht hyri di n-4-am ne (103 36.1%vyield). LRVS (ES1)
tnlz calcd for 25C231-317F2N402 (éﬁﬂ@ﬂégki 1, found 419.2. Exanple
467 i razol-d4-yD-[1.2 4]triazolo[4.3-a] pyridin-3-
N-((5-(3, pyridin-3-yl1methyl)-742-nmet hox
yet hoxv) - 1, 5- napht hyri di n- 4- ¥hsg@yhauigelin-giol.| " conpound was
-assemblgf, fifRthirped with3 WdzekPriemlogs (B Fudso2s-pl-a¥thyHi BpJrazol-4-yl)-
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(49.8 ‘Rbﬁ% 1 13 unol ), and 3-net hyl-5-

(tri bu@l%&%’%’%@?@%@zoi & ‘%éigdmrr%?ﬁg%% gnol ). The flask was

seal ed and di oxane (20 nL) 1@/Was added. The nixture was sparged
with N2 for 10 mn, then heated Ht, 100 C for 48 h. The m xture was
cooled to it and concentrated for rification by MPLC (Tel edi ne

| sco conbi Fl ash Conpani on). The crud hflue was taken up in

m nimal C112Cl12 and absorbed onto a y | ®adi ng cartridge and
passed t hrough a Redi-Sep(r) pre-packed s{liga gel colum (40 Q)
using 98:2 CH2Cl12 : MeOH to 90: 10 CH2C12 :
2- (5-(3- 15net hylisoxazol - 5-yl ) f urof3, 2-
ng, 96.3%yield). LRMS (ESI) nmz CIA1113N204 (MrH) 273. 1,
found 273.3. Ex Structure MN ( M+H) !

F(80 g) using 98:2 CH2C12

Example 462
6-(difluoro(8-fluoroe-6-(1-methyi-1H-pyrazoi-4-yl)-[1.2 4]triazolo[4.3-a]pyridin-3-

15 vl)methvl)—S-(S—morphblinopropoxv)quinoline.
To a flask charged with 6-(difluoro(8-fluoro-6-(1-methyl-1H-pyrazol-4-y1)-[1,2,4]triazolof4,3-
a]pyridin-3-ylymethyl)quinolin-3-ol (17.3 mg, 42 umol), was added triphenylphosphine (35
mg, 211 umol), THF (1 mL), and 4-(3-hydroxypropyl)-morpholine,95% (31 pl, 211 pmol).
The mixture was placed under N, and cooled to 0 °C. Di-tert-butyl azodicarboxylate (49 mg,

20 211 umol) was added as a solid in a single portion and the solution was allowed to warm to rt
and was maintained for 48 h. The solution was concentrated for purification by MPLC

(Teledine Isco combiFlash Companion). The crude residue was taken up in minimal CHCl,
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and absorbed onto a 5 g loading cartridge and passed through a Redi-Sep® pre-packed silica

gel column (40 g) using 99:1 CHzCl, : MeOI—I to 90:10 CH,Cl; : MeOH gradient to.afford 6-

(difluoro(8-fluoro-6-(1-methyl-1H-pyrazol-4-yi)-[1 ,2,4]triazolo[4,3-a]pyridin-3—yl)rhethyl)-3 -

(3-tnorpholinopropoxy)quinoline (7.5 mg, 33% yield) as a colorless solid.; . LRMS (ESD) m/z
5 caled for Ca7H27F3N;0, (M-+H) 538.2, found 538.2.

b =N
\
F
_ F
F Z>N F
\ ""Q.Nf
L.

Example 463
O-{(6-(3 ..5-diﬂuorophenvl)—S—fluoro—[1,2_14]triazolo[4z,3—a] pyridin-3-yI)diflucromethvl)-3-

‘methoxyguinoline

. ,
“l‘\ -OHN
FF

N )

a) N'-(5-chloro-3 _fluoropyridin-2-y1)-2.2-difluoro-2-(3-methoxyquinolin-6-yl)acetohydrazide.

10

This compound was assembled from 2,2-difluoro-2-(3-methoxyquinolin-6-yl)acetic acid and 1-
(5-chloro-3-flucropyridin-2-yi)hydrazine according to General Method 1. LRMS (ESI) m/z
15 caled for Ci7H13CIFiN40,S (M+H) 397.1, found 397.2. ' -

\0 ‘\N
\
F
O N F
o ""'N'
F

b) 6-((6-chloro-8-fluorg-{1.2 4ltriazolof4.3-alpyridin-3 -yldifluoromethyl)-3-

methoxyquinoline. This compound was made from N'-(5-chloro-3-fluoropyridin-2-y1)-2,2-

20 difluoro-2-(3-methoxyquinelin-6-yl)acetohydrazide according to General Method I. LRMS
(ESI) m/z caled for Cy7H, [C1F3N4O (M+H) 3791 , found 379.2.
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methoxyquinoline. A sealable microwave vial was charged with 6-((6-chloro-8-fluoro-

[1,2,4]triazolo[4,3-alpyridin-3-yl)difluoromethyl)-3-methoxyquinoline (342.05mg, 903 pmol),
palladium(1I) acetate (30 mg, 135 pmol), potassium phosphate (575 mg, 2709 pmol), 3,5- '

" difluorophenylboronic acid (285 mg, 1806 pmol), and X-Phos (129 mg, 271 pmol). The tube

was sealed, and flushed with N;. Dioxane (9 mL), then H,O (1 mL) were added and the
mixture was sparged with N; for 10 min, then heated at 100 °C for 24 h. The mixture was
cooled to rt and concentrated absorbed onto a 5 g loading cartridge for MPLC purification
using a 98:2 CHzCl, : MeOH to 90:10 CH,Cl; : MeOH gradient to give 6-((6-(3,3-
difluorophenyl)-8-fluoro-[1,2,4]triazolo[4,3-a]pyridin-3-yl)difluoromethyl)-3-
methoxyquinoline (72 mg, 17% yield). LRMS (ESI) m/z caled for Co3H)aFsN4O (M+H) 457.1,
found 457.0.

N
2 O
o SR

tert-butyl 2-(3-(2-methoxyethoxy}quinolin-6-yl}acetate.
A flask was charged with tert-butyl 2-(3-hydroxyquinolin-6-yl)acetate (581.04 mg, 2.241

mi’nol) and triphenylphosphine (1.175 g, 4.482 mmol) then sealed with a septum and an placed
under Ns. Benzene (10 mL) was added, followed by 2-methoxyethanol (0.8838 ml, 11.20
mmol). The heterogeneous solution was cooled to 0 °C, and di-tert-butyl azodicarboxylate
(1.032 g, 4.482 mmol) was added as a solid in a single portion. The solution was allowed to
warm to rt and maintained 20 h. The solution was then partitioned between saturated-aququus.
NH,Cl, and the layers separated. The aqueous layer was extracted with EtOAc (2x50 mL), ‘-and
the combined organic layers were washed with brine, dried (MgS04), and concentrated in
vacuo. The resulting residue was purified by MPLC (Teledine Isco combiFlash Companion),
80 g SiO;, solvent system: 90:1C hexanes:EtOAc gradient to 50:50 hexanes:EtOAc to give
tert-butyl 2-(3-(2-methoxyethoxy)quinolin-6-yl)acetate (585. 2 mg, 82% yield). LRMS (ESI)
m/z caled for CigH24NO4 (M+H) 318.2, found 318.3.

o R
EOJ/\OLD\)LOk

tert-butyl 2-(3-((1,4-dioxan-2-yl)methoxy)guinolin-6-v)acetate (racemate).
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The title compound was assembled from tert-butyl 2-(3-hydroxyquinolin-6-yl)acetate and (1,4-
dioxan-2-ylmethanol according to the procedure described for tert-butyl 2-(3-(2- -

methoxyethoxy)quinolin-6-yhacetate.

yDacetohydrazide.
The title compound was assembled from 1-{6-chloropyridazin-3-yljhydrazine and tert-butyl 2-

(3-(2-methoxyethoxy)quinolin-6-yl)acetate as described in General Method I. LRMS (ESI)
miz caled for CigHy7CIFaNsO5 (M+H) 424.1, found 424.2.

Example 464
6-((6-chloro-| 1_,2..4]triazoloi4.3-b]m’ridazixi—3-yl)diﬂuoro’methyl)—S—(g_—_

methoxyethoxy)quinoline.

A sealable microwave vial was charged with N'-(6-chloropyridazin-3-yl)-2,2-difluoro-2-(3-(2-
methoxyethoxy)quinolin-6-yl)acetohydrazide (46.98mg, 111 umol), 1,2-dimethoxyethane (1.5
mL), and 1 drop of conc. HCL. The vial was sealed and heated at 130 °C for 40 min. The
solution was concentrated and purified by MPLC (Teledine Isco combiFlash Companion). The
residue wés taken up in minimal CH,Cl; and absorbed onto a 5 g loading cartridge and passed
through a Redi-Sep® pre-packed silica gel column (12 g) using 98:2 CH,Clz : MeOH to 90:10
CH,Cl; : MeOH to afford 6-((6-chloro-[1,2,4}triazolo{4,3-b]pyridazin-3-yl)difluoromethyl)-3-
(2-methoxyethoxy)quinoline (25.3mg, 56.2% yield) as a colorless solid. LRMS (EST) m/z caled
for C1gHsCIFaNs0, (M+H) 406.1, found 406.2.
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Example 465
6-((6-(3.5-difluorephenyl)-[1,2 4]triazolo[4.3- blgxndazm—ii-vl)dlﬂuoromethvl)—3 -(2-
o methoxvethoxv)gumolme
5  The title compound was synthesized from 6-((6-chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-

yI)di_ﬂuofometth)%-(2—methoxyethoxy)quinoline and 3,5-difluorophenylboronic acid in a
similar manner as that described for 6-((6-(3,5-difluorophenyl)-8-fluoro-[1,2,4]triazolo[4,3-
a]pyridin-3-yl)difluoromethyl)-3-methoxyquinoline. LRMS (ESI) m/z caled for Ca4H 15F4N5O
(M+I—I) 484.1, found 484.2. |
10 -
7 General Method J

_ OH
Step 1 Step 2 o Step 3
Pd(OAc)z NaoH i. S0CI;
RNy~ —_—
s A\ X—Phos \,  meon | N i r;%r;t;,
&0 o #~0 N

known compound iv. MeOH

. '

MeO _ R e M R N

>=o | = 2
Step 4 e = I
HN ) N = -
: N
Cl
R N

NaOH

R M e H
TN MeOH -
| Pdodbas, rac-BINAP

e R N
o] N
Step & !
Z 0

MeQ Z N\
o
F N =
HN
N
F | = \
_ Z 0
Example 466
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N—g(5-;3,5—diﬂuor0phenvl‘)fur0[3,2—b]pyridin—3—vl)methvl)~7-methoxy—1,5—naghthxridin—4-

amine.

Z 0

1) methyl 2-(5-(3,5-difluorophenylMuro[3.2-blpyridin-3-yl)acetate. A sealable microwave vial
was charged with methyl 2-(5-chlorofuro[3,2-b]pyridin-3-ylacetate (1.30 g, 5.74 mmol), |
palladium(II) acetate (0.129 g, 0.574 mmol), potassium phosphate (3.66 g, 17.2 mmol), 3,5-
difluorophenylboronic acid (1.81 g, 11.5 mmel), and X-Phos (0.548 g, 1.15 mmol}. The vial -
was sealed, flushed with N», then dioxane (20 mL) and H,O (2 mL) were added. The solution
was sparged with N3 for 10 min, then heated at 100 °C for 24 h. The mixture was then cooled

to rt and concentratt;d for purification by MPLC (Teledine Isco combiFlash Companion). The
crude residue was taken up in minimal CH;Cl, and absorbed onto a 25 g loading cartridge and
passed through a Redi-Sep® pre-packed silica gel cohumn (120 g) using 98:2 Hexanes : EtOAc
to 70:30 Hexanes : EtOAc gradient to afford methyl 2-(5-(3,5-difluorophenyl)furo[3,2-
b]pyridin-3-yl)acetate (1.46 g, 83.8% yield) as a colorless amorphous solid. LRMS’ (ESI) m/z
caled for CgH2F2NO; (M+H) 304.1, found 304.2,

Z~0

2) 2-{5-(3.5-difluorophenyi)furo[3.2-blpyridin-3-ylacetic acid. To a flask charged with methyl
2-(5-(3,5-difluorophenyl)furo[3,2-b]pyridin-3-yl)acetate (1.46g, 5 mmol) was added MeOH
(1.5 mL), HoO (0.5 mL), followed by NaOH (2 mL, 6 M, 12 mmol) to generate a yellow

solution, which was capped and maintained at rt for 18 h. The solution was acidified with conc.
HCl to pH=3 and poured into CH,Cl,. The layers were separated and the organic layer was
extracted with CH,Cl; (2x10 mL), followed by EtOAc (2x10 mL). The combined organic
extracts were dried over Na;SOy and concentrated in vacuo‘to produce a colorless solid, which

was of sufficient purity for use in the next step.
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0
3) methyl (5-(3.5-difluorophenyfuro{3.2-bpyridin-3-ylymethylcarbamate. To a flask under -
N, charged with 2-(5-(3,5-difluorophenyl)furo[3,2-b]pyridin-3-yl)acetic acid (1.033 g, 3.57

' mmol) was added anhydrous CH,Cl; (40 mL). The heterogeneous solution was cooled to 0 °C

and oxalyl chloride (1.6 mL, 17.8 mmol) was added, followed by a catalytic amount of DMF.
The solution was warmed to rt and maintained for 1 h. The solution was concentrated, then
taken up in anhydrous acetone and added to a stirring aqueous solution of sodium azide (1.62
g, 25.0 mmol, in 10 mL H,O) at 0 °C to generate a homogeneous orange solution. After 15 min

at 0 °C, the mixture was diluted further with CH;Cl, and stirred an additional 5 min to givea

. homogeneous solution. The solution was then partitioned between H;0 and CH,Cl,, and the

layers were separated. The aqueous layer was extracted with CH>Cl; (2x10 mL) and the
combined organic layers were dried (Na;SO4) and concentrated in vacuo. The residue was
transferred to a dry flask, evacuated and flushed with N; (5x), and anhydrous CH>Cl, (30 mL)
was added. The solution was cooled to -78 °C, and boron trichloride (5.4 mL, 5.4 mmol, 1.0 M
in CH,Cl,) was added dropwise. The cold bath was removed and the solution was aliowed to
warm to rt, and maintained 48 h. Anhydrous methanol (5 mL) was added and the solution
maintained at 1t for 3 h at which time it was conceﬁtraied for purification by MPLC (Teledine
Isco combiFlash Companion). The residue was taken up in minimal CH;Cl; and absorbed onto
a 25 g loading cartridge and passed through a Redi-Sep® pre-packed silica gel column (80 g)
using 99:1 CH,Cl; : MeOH to 90:10:1 CHxCly : MeOH : NH,OH to afford methyl (5-(3,5-

- difluorophenyl}furof3,2-bjpyridin-3-yl)methylcarbamate (680 mg, 60% yield) as a brown

amorphous solid. LRMS (ESI) m/z calcd for CiH13FaN20O3 (M+H) 319.1, found 319.2.

Z 0

4) (5-(3,5-difluorophenyl}furol3.2-h]pyridin-3-yl)methanamine. To a flask charged with

methyl (5-(3,5-difluorophenyl)furo[3,2-b]pyridin-3-yl)methylcarbamate (680 mg, 2137 pmol)

113



474 N-- O LNJ HN 388 388 J (---- \

10

15

20

25

was added MeOH (20 mL), then aqueous NaOH (18 mL, 6 N, 106 mmol). The solution was
heated at.reflux for 60 h. The solution was concentrated to remove MeOH, then partitioned
between CH;Cl; (30 mL) and NaHCO; (10 mL). The layers were separated and the aqueous
layer was extracted with CH,Cl; (1x10 th), then EtOAc (4x25 mL). The combined organic
layers were concentrated to give a total of (5-(3,5-difluoropheny!)furo[3,2-b]pyridin-3-
yl)methanamine (306.6 mg, 55% yield) as a brown foam. LRMS (ESI) m/z calcd for

Ci4H (FsN,O (M+H) 261.1, found 261.2.

5) N-{(5-(3.5-difluorophenyl)furo[3.2-blpyridin-3-yDmethyl)-7-methoxy-1 ,5-naphthyridin-4-
amine. A sealable microwave vial was charged with (5-(3,5-difluorophenyl)furo[3,2-b]pyridin-

3-ylymethanamine (177.6 mg, 682 pmel), 8-chloro-3-methoxy-1,5-naphthyridine (146 mg,; 751
pmol), and potassium phosphate (435 mg, 2047 pmol). A septum was attached and the vial
was flushed with Na, then toluene (5 mL) énd H20 (1 mL) were added and the was solution
sparged with N, for 5 min. The septum was then quickly removed and
tris(dibenzylideneacetone)dipalladium (0) (15.6 mg, 17.1 pmol) and rac-2,2'-
bis(dipﬁenylphosphind)-l,1'—binaphthy1 (42.5 mg, 68.2 pmoi) were added together as solids.
The vial was then éealed-and the resulting purple solution was sparged again for 5 min. The
mixture was then heated at 100 °C for 20 h. The mixture was concentrated in vacuo for
purification by MPLC (Teledine Isco combiFlash Companion). The crude residue was taken up
in minimal CH,Cl, and absorbed onto a 25 g loading cartridge and passed through a Redi-
Sep® pre-packed silica gel column (80 g) tising 98:2 CH,Cl, : MeOH to 90:10 CH,Cl; :
MeOH gradient to affo‘rd a tan amorphous solid. This solid was additionally triturated with
CHCl, (2x0.5 mL) to give N-((5-(3,5-difluorophenyl)furo(3,2-blpyridin-3-yl)methyl)-7-

" methoxy-1,5-naphthyridin-4-amine (103 mg, 36.1% yield). LRMS (ESI) m/z calcd for

Cy3H 7F2N4O; (M+H) 419.1, found 419.2.

Z =0

Example 467
N-((5-(3.5-difiuorophenyi)furoj3,2-b]pyridin-3-yl)methyl)-7-(2-methoxyetioxy)-1.5-

naphthyridin-4-amine,
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.7-0 Cl 8-chl oro-3-fluoro-1S-napht hyri di ne 1)

5 ((5-fluoropvridin-3-ylam no)net hyl ene) - 242-di nmet hy1- 1, 3- di Oxane- 4,
6-di one. A 150 nL seal ed tube was charged with

2, 2-di et lpyd cém,?ou@la %@Qs%erﬁbl@d @iloﬂf(@ (S 6 cﬁ)ﬂ@mp‘ﬂl&nﬁ)fﬂﬁfﬁw - b}wdd:hxa-rret hyl
or t hof or mat e (41.6 41 i S masg@¥#ted to 100 C, d?

sti rr edDaethapgrsing @%ﬁ@?[ﬂ%@ BlrethQ")f?gt?F%) -Lreapiingidinede fieppE st c
and 5- ffJ;#PﬁaQﬁ’%Ji)'r fL((s- é}*ﬁ%@ﬁs&cﬂzo? 5%:1)%&[362 H}imham@dﬂ)?ﬁlet@p)“ t,50n- wi'se.

React t d _at
AL W ST PO IO N

tenperature, diluted 10w th hexane, filtered, and air dried to yield
54(5-fl uoropyri di n- 3- ylanlno)nethylene)-Z,Zo

di met hyl -.1, 3- di oxane- 4, 6- di one (9 1 g, 83%{yield) as a bright yellow
solid. MS [1 444-1] = 267.2. Cal cNaOfor O 2HYI FN204- 266. 2. 2)
7-fluoro-i.5-naphthyridin-4(1 round bottom flask

equi pped with a reflux 15condenser
5- ((5-fl uoropyridi n-3-yl am no) net hyl -di net h3/1-1, 3-

di ogane-4, 6-dione (8.0 g, 30.0 mol ) and di phenyl ether (83.5 nL).
Thi s Wagethaiat @3 eetidbiRokazbP5 WP A [RC-BIRRrIdie3-ahateaitd.oned to stay at

this tenperature for five m.nut m .t.e

1T ot ek SR lRIeHgk e ERed AP 2 ai a3 S R RS

711 UOrgAndidin PAPRLANIE ing 03T 100D, X2hds Q11 489445 iehel), aad 3anahyldie
brown solid. The title conpound Eﬂﬁ%kthOUt fE&?ﬁﬁi 20 L)
20pur i KrDIHnYREDYekpte CLAP 555 Hres. g 20
Bh%' 03&5%?&éd$@ﬁ&n&u§el Qg@ b ; Ih mmgz foll DS Biéh Bedted MSDANC Fori 48 h, %s
charged wi -fluoro nap ridi nmol
and %O@ysw(r%wes qopled fogrt @ﬁﬁﬂ}%ﬂﬁ%@s@‘éPm‘g‘l(%ﬁ%obydﬂﬁfvgt(??‘%gﬂe §P° 110C- f or
16[" S. c&%%illsﬁ @O?pﬁﬁlUﬁ)e’Iﬁ@-t?ma@%slﬂde af{e/s\h tfaF@mEtlﬂ ARG CHeClamh aﬁpxtm ed
onto.ice ile stirring vigorous i le. kee a xture
0 0 o e Isading FTEs SHLPEG HiouBhe REGHTEPBIBH B CC N e S
di chl orefef \aios ﬁﬂftﬂ% CMeRYED 9090181, MeOH teAlTRl afetyDBi3HB-sUl fat e
and concentrated to af

d d d_nmat | . Th h
2Spi | aetaguaenl- £ AE5I50, DO mERREUF et PEA ROILERBRICES
8- chl ory %%a[f ﬁ‘iﬁﬁ& (Iﬂ,@.ﬁ]j])tmrll glag 2430ny, 64%vyield) as a tan

solid. Calc'd for C8BH4C1FN2=182. 58
. MW Mass Method
ta o
Ex Structure (M+H) | Found
b /=N
N\ =
\_
468 N~-0 F 426 426 I
= F
/ N'--..\fN
"\\(L\N
F
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5 C
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N- oxi de

1) 4-iizabenzi m dazol e
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Om, 372
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8-chl oro-3- ((tetrahydrof aran- 2- yHret hoxy) - 1, 5- napht hyri di ne;
8-chl oro-3-((tetrahydrothi ophen-1, 1-di oxi de- 3- yl)nethoxy) 1, 5-naphth
yridi ne (startlng with 25the al kyl chloride). F0O0...%" (@]

(R) - 8- ¢htomo=3-(243-F |dJUrO yrrpridin-T-yGet horv) - 1, 5 naprt hrridi ne.

A 25mL}round bottom #1asgatyTtywas charged|wi th

(R)-3-11 uorjopyrrolidine hblor i (124 BO ny, {0.99 nTDI) To

this was ag i 55 ny, | 2. 64 nnol ), 3-(2-

bronnei?géy 1e3§§9)ng880 66 §nmgl), sodium

i odi de (2m). Reaction m xture pl aced
pved to|stir fjor 16hr|s. Reaction

in oil |bath
m xtur ¢ pas jinsed with 10P4veOH DHCM and
filtrate cg 8 v oil.{This s purijfied by
| SCO siflicd gel chronatography (20- 40% Et CAC/ Hexankes) tojafford
(R)-8-chloro-3-(2-(3-fluoropyrrolidin-I-yflethoxy)-1,5- 5
napht hyri di ne (105nyg, 54@6yie|d)T:NB [Nhkﬂ =296.2. Calc'd for
C141115C1FN30-295. 7. The fol | ow ngy€ompoands were prepared in a
simlar fashion as 8-chloro-3-(2-(3
fluoropyrrolidin-I|-yDethoxy)-1, 5- naﬂ“th
108-chl oro-3-(2-(3-fluoropyrrolidin-1-y
" 8-chl oro-3-(2-(3, 3-di f| uog-epyré-Hudidat.s
;o 1-(2-(8- chloro 1, 5- napht_yrld'
3-(2-(1 nofopyrdina-viamiselmehyls ' 8- dioxan hen & 139k
NaHsas SEEh&i Qﬁé@f)&s c vath 2,2~ dlmethyl 1, 3 dioxane-4,6- dlone (6 0 g, 41.6 mmol) and
H- pyr azol pet hoxy 8- chlor 0- 1, 5- napht h

153- ( 2- t(@m? forits £6] .6 Tly A CHBROY- IBH s&%ﬁe@t%wﬁasn?fw fired pthis
8- chl Ortgnée‘}gtm% £33 b, l&@éz{ég&rh%ﬁfo\,oolediotiamw  fTetiroyBridi- x-emmwamge

pressure ttle was charged with 8-chjoro ht h

(80my, 40.64mmoD am|ppﬂl%ﬂe‘§1sarﬁq9§r%ﬁ%§ﬁﬁfe&?é ’gt“@ ﬁ‘ffﬁ‘f (Tod ' 3
2,2, 2- tHo}n[ sl H@WEMS cBﬁxFJfétlHQrKHi&EdﬁaﬂQﬁﬂ \fvﬁ@bﬁd(t@ﬁﬂmmpéraﬁﬁ& kg |
and DIV . \Vess seal ed .and Placed in a g[ d, at §9C

oi [10batwith h@eﬁm ﬁbﬁe@apémdn%ngldét( -Hpreropyaisinss-atam EORIYIERe)-

M nut eS;m b IVS: SRRYG- 4,0 ARG 1 QOBME il d) As 2 GHENGBIW Eéhd/\MSe[MﬂaiH 2678.
wi t h aqueous "Sodi um bi'car bonat € sol Uti on and di'chl or onet hane. Layers
separaﬂé&Zd@WéédﬂnFNé%eﬁﬁ@%JIected and dried over sodiumsulfate.
This 25 was concentrated to afford yellow oil; which was purlfled by
| SCO silica gel chromatography (20- 40%Et0Ac/Fbxanes) to aff gb

8 chl ord- M@M@Mﬁtﬁ&ﬁ&@)ﬁi 0k Fp¥rARAPR fhisk E%B?Pﬁd"!%  refiux

géd) . coNBerk s TRE e ith 5- BRITL A Rlin- 55l ahifbynemyAOHEEUmaNRAA262. 6.

dmxane~4 6-dione (8.0 g, 30.0 mmol) and diphenyl ether (83.5 mL). This was heated to 250 °C

{idine
ethoxy) 1, 5- napht hyri di ne;
-1, 5- naPhthyrldlne

in heating mantle and allowed to stay at this temperature for five minutes. Cooled to room
temperature, diluted with hot hexanes, and filtered to afford 7-fluoro-1,5-naphthyridin-4(1H)-
one (2.2 g, 45% yield) as a crude brown solid. The title compound was used without further

20  purification. MS [M+H]=165.2, Calc'd for CgHsFN,O=164.14.

3) 8-chloro-3-fluoro-1,5-naphthyridine. A pressure resistant vial was charged with 7-fluoro-

1,5-naphthyridin-4(1H)-one (600 mg, 3.66 mmol) and POCI3 (6.8 mL, 73.1 mmol). Vessel

sealed and stirred at 110°C for 16hrs. Reaction mixture was cooled to room temperature and
25  poured onto ice while stirring vigorously. While keeping reaction mixture at 0°C, it was

basified to pH~8 with 6N NaOH. Product extracted with dichloromethane. Organic layer
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308-Phl nro-3-(2, 2-di fl uoroet hoxy) -1, 5-nanb_thyridine. The title
conpound was prepared using the nethod descri bed for

8-chloro-3-(2,2,2- trifluoroethoxy)-1,5-naphthyridine. Cl
58-ch 1%ge§cdo aﬁf&t&gﬁs%fdhﬁw G dteland cB@&H&JIé/J ﬂoqlfﬂa{?d desf%cf tﬁ!&@ﬁlal badis QQ&
flask un nitrogen environnent was charg | oro-1, 5-

napht hypassgil thr@ughla sflica @fpggn 1558 (998X I)DCWM@OQUI&H;;OH)/DCM to afford 8 chloro-

PS-Tri ° 0

e, 27 Gr Rt SRR ke ROl oE R 4 Bt nelks W G G20P ol R
M xt ur eCstigBIFdE-=188.58C and to this was added DEAD (1.84 L) dropw se
viaSSyringe. Reaction 10 m xture allowed to stir at roomtenperature
for "16 hours. Diluted with 50nL of | Q%4vkO0H di chl oronet hane and resin
bound reagent filtered. Filtrate conce¥trated under reduced pressure
and purified by 1SCO silica gel ch graphy (10-30%

Et OAc(J-| exanes) to afford ¢ 1|

8- chl or o- 3- (2- net hoxyet hoxy) - 1, 5- ndbhthyridine (770mg, 55%vyield) as
white solid. M5 [MA-1]=238.9. Calc' d for Cl:H12CI N202=238.67, 1 5
"The foll ow ng conpounds weck g2 pzp (4. 5mbk lingr fashion as

8-chl oro- 3-( 2- nethoxyethoxy) 1 5- naphthyrldlne

8-chl oro-3-(2-(pyrrolidin-Il-yl)ethoxy)-1, 5-naphthyridine;

208- ¢ hllo&f&&ggammgpib@imdpr dlydsogyn nermdra@ﬁm% s¢ldfiorein water, 38.0 ml, 372
3-6Q, 4 n% s gda\émt Jh@ééé?s}oﬁ of Eﬂ{%?’qa%o[g-,_sha nt(.wit: (4%3 3241.4 mmal) in ACOH

8- chloro pyrro
258- chl(¢® mwdum’)m m&mpnmuﬂmoﬂw) rc&swmgamti@rym ernevas stixrqdong B6f Oont 8lam
fl ask under en. a phere

2-chl o rcgdlﬁd E)rﬁ’laa? cog?en a{l g ceawév&m&ngﬂ ?an%gﬁjét}wpto dryness was
8- chl ordond usingragiuhdayof NG Tﬁae?remilhr(g}cs’a&egyasjbuspendmilu) wate §+1mL). Filtration

afforded the title compound (4.61g, 82.4% yield).
15 _
2) 7-chloro-3H-imidazo[4,5-b]pyridine, A 50mL round bottom flask set up with a reflux

condenser under nitrogen atmosphere was charged 4-azabenzimidazole N-oxide (1.2 g 8.88
mmol) and 11 mL of DMF. This was heated to 50°C and methanesulfonyl chloride (1.86 ml,
23.98 mmol) was added dropwise via syringe. The resulting mixture was heated to 80°C and

20  stirred at this temperature for 16 hours. This was cooled to room temperature and quenched
with water {approximately 10 mL) and reaction mixture brought to pH 7 by adding 6N NaOH
aqueous solution. The reaction was extracted four times with dichloromethane (50mL). Some
product was present in aqueous layer; this was concentrated and residue set aside. The
combined organic layers were dried with sodium sulfate, filiered, and concentrated. The

25  material was purified via column chromatography (RediSep 40g column, gradient elution 0-
10% MeOH:DCM) to afford 7-chloro-3H-imidazo[4,5-b]pyridine (450mg, 33.0% yield). MS
[M+H}=154.2. Calc’d CgH4CIN; = 153.56.

HO

= <
Cl
30 §-chloro-1,5-naphthyridin-3-ol
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carbonate (1.4 g, 4.2‘nTmI), and DMF (2.8 nL, 0.5M. This was then
pl aced in a 100C preheated oil bath and stirred at this tenperature
for 3 hours. Reaction m xture diluted with

3010%veg gﬁégéﬁré HisthhosawRE Qﬁﬁ%@@ﬂrﬁh filchfo%@%eﬂibﬁa 10 hdph@yrifink (2.8£12.8

concentrated and purified by 1SCO silic g romat o razorhy (4Q}ge) ‘n
1% Ve OH DOw)t kererf f(@’n%ﬂé 4gnbh] 43 F3gnmel) and dichloroethane (0. 1.4mL). Viesse

(difl UOJN% mr&m«!’ stﬁréaaa@ B@d@’fo&* qjélﬂ@ NeQt de§ 180 reitn YihiRtueh) waSchiled iice
sol i d M+ 1 for COHSCIF2N20=230. 60. Cl

58-c hI dvﬂdl @Ld(ctﬂntpétvmmd@iqome@am @P9rBEbThis Wps pesy g yif imdes nHEQSER RXFHEMY
i ne g é%ce%tédl’ﬂ%e é%sﬁlﬁh%g&io G <31id %&ﬁhﬂﬁi}m& ﬁl&r&r Ahd'deiea dnder

bottom nitrogen at here was char

1- et hyhlgti_mmmﬁ, This wa:amj:’@d(sdmow@ﬁ (902 00@%750%%4@#)’?@%&% purifiyl

This wa -3-0l

i sopr op§ I rra S%g“ ‘m&%{ Jlﬁéao% o%@%@ﬁ)} (Sg@ anmd?MCﬁlg}dﬁ 59,\@/11', lgfl)g;/drull nge.
| ce bat(i. 3|gemgn¢1caﬂdsr[uatﬂ1=lﬁ"l QalCIaMbﬁer{QNﬁ-rlrSOéP roomtenperature
for 1.5 hours. Reaction m xture cooled back to 0OC and N, N-

di medi yl formam de (1.39 ml, 18.05 nmol) added dropw se via syringe.

Reaction mixture allowed to war m0p% tenperature over 1 hour

and stirred at this tenperature for 1 . Next day reaction

m xture was quenched with 2N HC1 and mixtyre diluted with

di ¥ or onet hane. Layers separ at ed, and aqueous Iayer neutralized

w th aq. sodi um bi car B4g j & sidoroplafineptithpdizd. Wit h

di chl or ani c,l ayers

sul f at e‘gé‘?f'ﬁglgtgﬁ%eﬁst‘?eatfo b (f'hgo% £'% eltrt%p%grarggg ?agoihslq qlaéer]e(m%?]zto

afford Iﬁ}ne r2 divk@fideatlane The mIyAaz. 7 pmel),iaed DMF (0SGH, 9#418irak). Yessel scaled and

(]:- h r2 OZ&E Q g?’%%%ﬁég gﬁ?@ﬁ%@gﬂ%ﬁ R%acuogl %@(g%deﬂﬁ% Pig“)altﬁ'“% %ﬁ)srature for 4hrs.

estiisrat Réhchasedicdno Hﬁwﬁeniﬁlemdme andmssadsmrb@ghexpadswf eclgolfiltratsongenizatodc

(did not re t, to vol .
Lo BovErRS P o s St Riobe bl ol fosP Bk it -
Calc'd ﬁr@ﬁm@ﬂa@mima ;lsﬂmbathyname (&50met 1374 yikd) 1MS [M+H]=289.0 Calc’d for
4-triazal - 3- thmsth n% 2-methyl -2H1, 2, 4-tri azol e- 3- car bal dehyde
(0.50 gCrodsBEINatyT 3% A MeOH (10 mL)was treated with sodium
borohydride (0.17 g, 4.50 mmol) at 25 roomterrperature and al | owed
to stir_for_ 2 hours. Reacti.on mxtur ched w

soditim BrciaipsirgrcamaendryasPrerarad g T e%b‘ﬁ%’&ﬁfifﬂ“ *ﬁg“yﬁ%g%‘r‘ﬁ’“é'
| ayer cpkligghipfhdifgueous |ayer was satur ated wth sodi um sul fate and

extracted with 50 nL Of/ dichl oronmethane (3 tinmes). Organic portions
conbi ned, dried over sodium sulfate and concentrated to 1/4 vol unme

at r o0 LRIGR-3-{ rﬁahwfumezlyghbﬂbeg I\M-hiiph&iyheﬂle, causing a 30

precipitate to form This_was

2 et kb b Jirbondor DRet) do R Eding S rnE 5
£6. 4{14;3)41 | oridEpi S was used "as is' for next step. M5 [ M+1l] =

114 2. Calc d for H2N30=113. 1. 3)

8 chloro-3((2-nethyl-2H1, 2, 4-triazol - 3-yl ) met hoxy) - 1, 5- napht hyri di n
The title conpound was preparsfzin ar fashion as

8 chI or o- 3- ( 2- met hoxyet hoxy) apht r d)ne 5C

3- brono- 8- chl oro- 1, 5- napht hyri di ne

545- br ononvri di n- 3-yl am nol net hyl ene) - 2 2 dFnet hyl - 1, 3- di oxane- 4 6-d

ione. A 350nL Nethoxy)-1,5-naphth rldme

2,2-di met hyl- 173 i one % .0 mmol).
or t hof OAREIS. 1LEDbAtRM Nkt o wasshareedryiit (had-Dyespwgoliding]

o ﬁhﬁrﬁb 9 f‘Ed to
dm§5 %r Omp};?ﬁg@ﬂ?% bﬁ&dé@fass?urﬂ@é&ﬁ&latﬂggfﬁﬂgoﬂﬁ 159qL

I n-3-amn g,
bromoethoxy}-8-chloro-1 S-Haphthyndme (190imng, 0.66 mmol), sodium iodide (149 mg, 0.99
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150.0 mmol ) added portion-wi se. Reaction vessel resealed and m xture
stirred at 100 C for 3. hours. LC M5 shows conpl etion. Reaction
m xture was cooled to roomtenperature, diluted with hexane,

filter Qﬁimolgglqi EMF (gHL?q(éaQtl()ﬂ Iﬁixﬁn‘e placed i m 011 bath preheated to 60°C and allowed to
54(5-bro yridi n-3-ylam no) net hyl ene) - 2, 2-

di met hystis fbr 36k d%@p@mmnme m'-seed( ugh h&a@k@ yinggdyyithy L0%aMgQFY (M and
sol i d. atg \{lcm#f‘%[' e%%%klc'rﬂs &&%&b%ﬁ@@ lé@i@él %Kmlnam@phy
yr| 4y 8 %

7- br ono- f ound
equi ppe(ao-w%rﬁt@mammesa omnefénd &)~ MO@@E@@&WQMHMIM- O Dethoay)-1,5-

i offe. (RS D T B2, Sl e S e ) |

This was 20 heated to 250 t in heating mantle and allowed to stay at

this t ure for 1 | 0 room -

t enper :‘?P? "“"83 ﬁorﬁ% un%p‘gweﬁrgg%(r&r}_d 95% ané(gj Xg#}?kg&gwggéhgat ed to
60C andlotdplytroldiad -ylyettolriy)s1,5ymplehyridire: 3 hrs to afford

7- brono- 1, 5- napht hyri di n-4(111)-one (6.05 g, 84%yield) as a crude
brown solid. This was used without further purification.

VB[ H] &=&1to3-(2GaHhdrdpgtroiSinS By B b2 251 ,8-naptEhBidine;

3-bro chl or.o hth rtd
7- br og& - 1%'0 r?a{%h(@f]‘? (?P oﬁ@et?%)é 5 nap%%n Yol ),
acet oni t-@2-@kchicl83a, 5nila,phﬂ:1§)ﬁd18 3nylmk)))¢thﬁlﬂpj'r®wﬁin(320105 m., 26.5 mmwol) were

pl aced | 3-pecked, roun t o)
conden;é&faﬂfbgg ek ahe &ﬁ?@éq’%rﬁeéchla%hmﬂ%xﬁsméoroug lj’éﬂgtﬁﬁs Yeflux
(- 950) .3-Qx@typyradol-0+yil@ehok PE8-chloro; 1 3ﬁ£hhlhmmdin)3 was added dropwi se
30vi a .ad |t|on f.unne er, 4 1 ion allowed to stir-
at %oni & ]r%\’t”l}F%z“h&er @Oﬁ:?% éndg{% 5‘“ qlthy%?&%e cool ed to OC and
basified to pH -8 wi th aqueous sodi um b| carbonat e sol ution. Product
extracted with DCM (500ni) threeFél r(lges qiganl c layers conbi ned,
dried over sodiumsul fate and cdncenpt to afford brown solid.
This was purified by | SCO silica gel Chi tography to afford

3- brono- 8-chl oro-1, 5- napht hyridine (3.6 g¢ 14%yield) as quffy tan

solid. MS[Mt1ll] =245.0 Calc' d for C31-14 r5C21N—43 D, O
8- chl or o- N- (di phenvﬁﬁﬂ?ﬁeﬂ%—ﬂwﬁ%ﬁm A 25ni
R v s (e i i s i
a ng, nmol ),
et bkl e A k) Ml A HARt P P RO RPN
3-br 0”D<I3§o gl P5EOenin )aé@bwcolgihgevéséa@aaed ahd Ghckd imrnir¢-healai at 50° le
n

di phe met fani m ne

wer e achi!éhi Reggijon %‘S’e‘b‘ioéféfef’(ﬂ ﬂ}lﬁteﬁipﬁrla@ﬁ%%’( &y thesbggﬁ?ifh%@@ 5}?25 ©

stirred, o%trerglma%gﬁe’ﬁﬁp@ﬁﬁ%&? JiRfe Wik ARMES. soB@ﬁQﬁéa@d’M@t@@bl&doﬁ ﬁhd oom
t enperature uted wth di-chl oronet hane, and passed ov

cake. Fdithlpramethant-ILayers senaraieds ongamnlaver elfested apdrdsied oy s “‘6‘1 %“ hf*&s
was, pur ‘!v{. e&')n?e%f‘l l?ﬁz% §f*f(lrl’1 1(91@ bil; C\ﬂﬁ%ﬁ%ﬂﬁﬁ@h‘}fy (A 5iliddDd Ol B ety

50mns) ean - | oro- N-

(di phen@pfﬂ@ffw@én@;exanes) wﬁﬁer%ablaao@ & aimforoetsrply! S seshtyridins
VB[ M1 4 : - C1oHoCIF, N O
[ é)ﬁb'%é 526Q/ ngx‘éﬂdgivgt[f\]ﬂ% %ﬂé@%b&% el d@ C1oHeCIFsN,0=262.6.

8-chl or napht hvri di n- 3-anti ne.

F2HC_O. N
-.N L
<l

30 8-chloro-3-(2.2-diflucroethoxy)-1.5-naphthyridine.
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C 201) 8-chloro-1,5-naphthyridin-3-amne. A round bottom fl ask
under nitrogen was charged with

8- chl oro- N- (di phenyl net hyl ene) - 1, 5- napht hyri di n- 3-am ne (315ng, 0.92
mol ), M tﬁﬁl&eﬁﬂéunid%@ brépredlusing 4RAndmEY descrdid fdrSLhBRyGr@f2ur-an
(0.25M 3.67mnm) his was stirred at RT for 30 m nutes. Reaction
basi fi e‘ﬂﬂwlpﬁh@qf) 1§o@ﬁpbmm@ar bonate sol ution and product extracted
wi t h di chl oromet hane. This was dried over sodium sul fate and
concentrated to afford orange solid; 25 which was purified via | SCO
silica gel chromatography, 40g et 90/ 10/ 1

DCM MeOH: NHAOH) / DCM over 40 m nutes t o+ d

7-am no-1, 5- napht hyri di n-4-ol (140ng, 95%cyield) as yellow solid.

MS[ MtH] =180. 2. Calc'd for C8H6CLN3=179.6. 2) bl

8- ci¥l or o- N- ( 2- met hox Beshiprioy3-(2- Hethopyethn phehyiridine. A r ound bot t om
flask u LS %M &thhs hloro-1,5-
8- chl or‘gg‘i““gb ,ﬁgﬁ&#lﬁ%?};@g@ el Shailed Witk ichlogor) DVE (2.2 i,

89 nmol I)aphfﬁtimti;n-\ﬂaé (b@’i)g &u8 monad) 228 ¢ osmimhwmhp@@r(edw@goﬁ %‘E}@Pla’g)on
in oil), H.Jne%;é%a &3 6@[1’27)9 28 daa0F f*(% rﬁlaaselﬁmﬂolg'%rﬁldss?ﬂﬁt)

f ol | owed I on brom)2 met 1.25 nmol)
dr opvvl sMmera csgxcd m@%c abdt® thigtvhas aédwdv@BAar(a 8¢ eﬁdtdrtwrwm via e zhdkeeeipn

5C an r re a ion
d| "ut ed™ W fﬁkfe"é’@% g’ﬁ?or orrét?%gﬁ'{érs,'% g%ﬁlosr?tgg; silica gel
col. um mm&etDthaﬂklomméthame:tesMW teaget fisergd. Filtrate concentrated under

B chl or o5 Ml Bk ML Vo echs BRI S eroRT PR N0
[ ZCH‘%:&%:Q«BH]DR) 3-(4 ml&hﬁxyethoxy) 1 5—naphthynd1ne (770mg, 55% yield) as white solid.

N-(8-c I'as 1‘,1_%%390%@?%%&?“” EBW honacet ar ni de A round

bottom Flazrged Wi th
8- ahl oro 1, 5 napht hyr|d| n-3-am ne (41ny, 0.23 nmmol), thethylam ne

(64 ul, , di chl or one t hane th| 5 was added
2- et holdF afe WL 8‘%‘“‘ g‘%wfrff“fﬂare “H\"%éﬁ]"“gi}%ﬂ %Spfﬁf‘%%“’ “syringe and
r eact i GietBbdyewesy)t1Qs-siphthydMateni ght at roomtenperature. Next day
reaction mxture was diluted with dichloronethane and washed w th
aqueous sodi um bi carbonate solution. Layers separated and organic

I aye][ ck{j i;}ﬂdrocmezr(pwdidiﬂmlsmeﬁﬁkge) I&na;flfﬂqmrt]luyezal | ow oi :—VD-Cr:lr\]/; S wasff .
purifie I.ca y (2-5%we0 to affor
N- @8- cht 6‘%“’13‘ “H%‘BE?IHS?P ﬁ%{gf?&‘%&%g‘ “het hoxyacet ani de (43ng, 75%
yi el ﬂ) AF 1 [ @banyeyl} Mﬁ@Jgobhld»@[lMﬂanmyﬂcfsﬂeg Cal ¢’ dhf ﬁr i

Cl1t hOCl - 3 ol i no-1. 5- napht hyridine 25
A round- B‘HPEOO}T%-"F 4 n@rbﬂ%‘tet ¥ %8@%’%@5’5here was charged with
Pd2(dba)3 (578 ng, 0.63 nmmol), Xantphos (1.1 g, 1.89 mmol) , and
sodiumtert-butoxide (364 ng, F % mmol ). This was purged with Argon
foll owed by addition of 3-brono- B¢ r -'i\ -napht hyri di ne (615 ny,
2.53 mmol ), norpholine (0.22 nL, 2.5 | 3, and toluene (1M 2.53
m.) This was then placed in a preheate’t‘j ofl bath at 80C. After 2.5
hours, reaction was stopped, cool ed to ro®m tenp and diluted with
Di chl or onet hane. Thi S-YasrP3sdiRdo ¢lsi f L nh qand filtrate

concentrated to affo | SCO silica
gel chranmainddotiph flagkidger mwmﬂhwevas Slrgedsyith spdainf dichioro-2,2-

A5 SO, R0, S5 49> HOL5 Dh coe

carbonate (1.4 g, 4.2 mmol), and DMF (2.8 mL, 0.5M). This was then placed in a 100°C

preheated oil bath and stirred at this temperature for 3 hours. Reaction mixture diluted with

30  10%Methanol/Dichloromethane and filtered over celite. Filtrate concentrated and purified by
ISCO silica gel chromatography (40g) in 1%MeOH/DCM to afford pure 8-chloro-3-
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4- br ono- 1- phenvl-111- pyrazole. A seal able tube was charged with

4- bronopyrazole (4.000 g, 27.2 mmol ), 1-iodobenzene (3.64 m, 32.7
mmol ), (+/-)-trans-1, 2-di am nocycl ohexane (0.654 m, 5.44 mol),
Coppef éum%x%e&bi)g(Pséa&t%nd%e@ 19gnsye) y]emtammtmlaamsqm—m 28
g, nunol i oxane -added. 10 The mi xture was bl anket ed
vmth N2031Q¢|87f\¢e§5@F2T§2é5|2é@6%nd heated to 100 C for 16 h. The mixture
was allowed to cool to rt, diluted with EtOAc, washed with water,
and an enul | sion formed. The organic | ayer separated and the aqueous
emul sion mxture was filter thra«q%h,@ adof celite and rirnsed with
Et OAc, and sat. NaHCCO3. The conbiihed a g layers were dried over
Na2SO4, filtered and evaporate. The m Xtyte was purified via flash
chromat ography 15 using a 0%to 100 Al éClZ i n hexanes gradient.
Thestitle COWM

1- phenvl 4-(4, __ 5 5 t ‘.!. oA ?(’i '2 ciggxabﬁégtlt ‘?lnﬂask unberlnl—{}@é%azol e
1-et hy Iflodpfieré was 514e@gédam hydethylz 1H-1 2 JA-triazole (1.0 g, 12 04 mmol) and THF (6. 0

21 b?O rz.rﬂg ;?ﬁgﬁ{}gl %r_lﬁoéﬁ:/li% Bécgt&oﬁg&% ig)y a(laddic'tgo%rotf bl(}lgso\fl\ﬂtmn of 1sopropylmagne51um
4- br omMnforidt &f TAF (6,6 kilf, 4B 28 1inolfYia dfringPylcalnh eemoVhdand rebhation @Hwemd

was prepared in the sa ner _as br.o b
. pyPaz otigat \pRm t‘ﬁ%?"ﬁﬁ“‘tege rﬁ@%ﬁ?ﬁﬁ“?‘?ﬁ%@ﬂ%ﬁesu ? ? n%(tf’ﬂ (pr epar ed
accor di gifleth QiRHREREL 85 11215 k&@y\ﬁﬁoﬂ) abel dropwise via syringe. Reaction mixture

1-(tetrahydrofuran3 1)-4-(4,4,5, th di oxah | an- 2
1§} L ey Ror e werREod et bt MHCMhoaed &t foriieBi B fhle ™
nmanner RgrsInettiny réhofich dhixburd waeklicatiRkiWiltr 2N HCI and mixture diluted with

1, 3, 2-di oxaborol an-2-y1)-1H ngjﬁzol e s}artl n

4- br On'[).uqh.i?rp@?ﬁt‘al]lﬁ, SAYFY FeRAated agueous agﬁy'}satgngé with aq. sodium bicarbonate
44,54, Soliibe bhPeRlabkd w:hhahc%'ldibxﬁ&ﬁmr All @fpadiciders combined, dried over sodlum

- I 1-1H I 1- 1-1H
L3 el b RompRSTREL A Koce BB WS L R aR BT SlgirghRtegal7ine
mm') '»{?acf"iﬁhﬁéd b - kilicaBs cﬁ‘éﬁ'ﬁﬂ» ﬁ}]r @@tmt@mcﬂﬁaxﬁ b3 fibrd2-mell8B 2 H-

e mXxture stirred A sol ution of

hydr ox y] 2fitrrzote-Searbddshyda €l @8,(7}‘1&333’?@) Yold gras sganatsediesed ap Hpy R

wat er q'?glsgfa%g% i §olﬁ€§fﬁlntﬂt@ﬁc (did hbehn6vaEll BHO AR dua tdelitﬂlW of
pr eci | t at e a

ter first few drops. The stlrrln? stoP
Phesr | rajdentd. brof6Oh e MRENTC b it MO B BT S0 T @AaB A d Lt
on top gf t}gl , Soigd- Additional amine (10 5 nL) was added to the
reaction ands dition of 'HOS sol ution continuted. M xture bubbl es
during the addition. The flask was renove from heat and cool in ice

bat h t02 9.afethyiSH _{ erﬁazo 52yl oS [ 20Mby1- G AZQQlaE@%e—JIcﬁrb@Rf&hﬁiéqow

3. The 0 renmove the white solid and
filt r atg drfemmdl)m M‘¢011 @Osnlanta%ttqe@zﬁétﬂpfb%%%&af@ﬂu@ ®-14e, i, é%slmol) at
The 0, tifedd

L P B hECHiahvell o PR, Rejekion BRIICUB GedchE 2 0 40
C W t h sfucousisndividricabrnatidiotutionaliluted with IHiMeRRAGM. apd 9reepicded t o
cool to ll%cteg u(g i1 e@%}agga%kg “E(rh%gdl(lﬁi%glfﬁb altlch&r@ragtea( M}Q sOlaiL. 01t he
conbi ne® 6F gani % P'a e¥ OH t hen”sat
NaHCC3, d:allﬂdrotﬂwﬁlaoe ghtnmes)l (axygemc donheds @V@hﬂ%@m\’ﬂf SIOPtué? %'éfﬂ@rﬂﬂﬂ
evapor at e 2 Ly i C m - 600
o SO AR AR Al TG e e A e .
Thezd i tblempmmmoanss obt @ma@a@awlfangamlaﬁqm,a h(iamlzé;-)yl)meﬁ)anol as

4- br ono cl ortr Yio i -
1- cycl of)% lw}fﬁsﬁyggolﬁl%’ 8?2 ?3%' Jd? @}OWW%DLP %?{1;1808 #%t ?eﬁl oro oﬂ;Hm
was addeth.hraan’d éor(CLHANO=1124. mml) as a soln in 100 nL CHC13
dropwi se over 1.5 h. the m xture was heated in oil bath to 60 C for
2 h. The 20 m xture was allowed to cool to RT, washed with sat
NaHCO3, dried over Na2SO4, filtered and evaporated to afford the
title conpound as a tan liquid (3.64 ). c)

4-(4,4,5,5-tetramet hyl-1, 3, 2- di oxabor ol an-2-v1l)

-1-cvcel onronvili-1H nvrazole The title commound was nrenared in t he




Cft. tert-butyl
(6-ehloro-f1, 2, 41tri azol 014. 3- bt hyri dazi n-3-ylimethyl earbamate A
2-L round bottom flask flask equi pped with a nagnetic stirbar was

charg e%g Wb ey B Wf?{azéll'fiywmtmpm 8-rlapiihyfine/ 4fheritiel ) and

acetonitrife (500 ni). 1he stirred slurry was cool ed by |nner5|ng

t he flagklpplmdawmmal@dtlmﬂswlklbfaﬁlfw%?ﬁ %Phlwﬁo@ @Ft9@iyﬁ€‘°{‘3ﬂ?215 g, 714
nmol ) €hﬁﬁ§% |tr|Ie (500 nL) was added via a 500-nlL addition
funnel over e course of 30-45 mm The mixture was aged for 1 h
while a 5-L, 3-neck, round bottom flask equi pped with a nmechani cal
overhead stirrer and a t hernocougl.e agapter was charged with 1-(6-
chl or opyri dazi n- 3-yphydrazi ne (108 Jg, 9l mmol ) and acetonitrile
(900 nm.) and cooled to <5 5 deg C iny e bath. The cold solution
of the acylimdazole was then transferr via a pol yethyl ene cannul a
intd the thick suspension of the hydra2|ne over a period of 30-45
mn). The ice bath was renbme rphthyridinga s al owed to warm

After 2. g \ - _ X a 3
el e s Loga R e folpE ke g

][mnt | e sased @bi @hd wargla:a mdmaﬂumﬂ@masdmmmw—dmer(éi bﬁxlimrrM) '@ﬁ

or 1013 t hen coo to a e e
war m st ﬂdﬁmﬂégnﬁﬁéﬁﬂﬂPﬁﬁﬁWéP%@bﬁhr 6%3%?)ﬁ#hg %%SBB%QEH?%a te
Waiilot h&gknﬁaﬁtﬁ&ﬁbxr Bhees. tlyealbﬁcbraﬂhgn enoddan aﬂ‘i(xnmd ﬁ%@m@uﬂtrrhgnml(&% g
yel | owbrown s s stirred.in an.ce t

(about P88 ‘WP?IB ﬁé‘{% PORoPPYPH fepdion ¥ cyzel P55 %] ¥ gl\li\r/g %tér}‘eltdgag e@d fng
vac ug m}fogist L@Il\lrI]@ ghms@sﬁpc&m tmeactm reiatueke &asjcommmemn@@mrm Yilated
air-dried on t ter u I flow d
(159 15Ythrlsxsog, §nm)and egqg %} Fﬁé&sy omopyrt %Eiah“?‘“&%%ﬁ'%&gj 2%

6- (D | d#Qe@m{Br, 3 lalea-Hé-tidmidhy b gHbypyieky al ayblloﬁ’lb))hd M [M+H]= 327.0.

41tr|azolol4 3-alperidin-3- yOrethyl)quinoline. To a stirrin
sudfen<Gand CioH BN, 063271, yh)a g

1-(3- quoro 5-(1-net hyl - 1H pyrazol - 4- yI)pyrldln 2-y1l) hydrazine 5(190
ny, 912?6%m)l) 1math | 2 _2 di | uor 9%8& g%i?agan{é%gg%g};e v%‘gn18 ny,
917 ti Sialit j ol

timol) , refhEAnIRE: W& ohar%&‘ﬂ6/1&1'5%5—&0310@555&1&4%%@@&&@-2 2-dimethyl-
2,2,2-trichloroacetonitrile (92 l 357 urgt%%_g%g rﬁa tlon\ka ssg&;
was t heh3-dispprsh 6«&10@?91%543@& mraDred Aphetyl e Red 3 s Bl A A EP el B
for 015 WHd 1039 TR REIRB RSle R wRA ety z&&lﬁﬁiteﬁfpbﬁudé forditolit R eacrdar

reduced pressure and product purified on si
mixture was cooled to F1)00m temp\,r%ture and diluted with 30% cﬁ%—le%?mcs This was heated

to 60°C and triturated in this system for 3 hrs to afford 7—br0m0—1,5-naphthynd1n—4(1H)-one
{6.05 g, 84% yield) as a crude brown solid. This was used without further purification.
MS[M+H]}=227.0. Calc’d for CgFlsBrN,0=225.0.
25 ,
3) 3-bromo-8-chloro-1,5-naphthynidine. 7-bromo~1,S—Qaphthyridin-ét(lH)-one (23.82,105.8
mmol), acetonitriel (192 mL, 105.8 mmol), and DMF (2.05 mL, 26.5 mmol) were placed in a
3-necked round bottom flask set up with a reflux condenser. Argon bubbled through. Reaction
mixture brought to reflux (~95°C). Oxalyl chloride (28.7 ml, 328.1mmol)} was added dropwise
30 | via addition funnel over 40 minutes and reaction allowed to stir at this temperature for 16 hrs.
Reaction mixture cooled to 0°C and basified to pH ~8 with agueous sodium bicarbonate

solution. Product extracted with DCM (500mL) three times. Organic layers combir_led, dried
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10 eluting with 1-4%of 2 MNH3 in MeOH DCM The product was then
further purified by RPHPLC eluting with water/ACN (0. 1% TFA).

Col l ected fractions concentrated under reduced pressure, dissolved
in MeO Iﬂmwd{u%Mfawd $bidehsledMotalifoR bréah BEATEIS WasSPEified bySCOnsilida)

for 30 t 23 'C. Solid th d by filt
washod S8 SHORBOBPBKOHIPIS THEML-PHEPS VS EHERME G Enf PATE) B Uy

reduceqatpgoqﬁswsm+ﬁm4@r L(g;dtlcaggl(g;{gg}m =24pgn of f white solid. M5
(ESI pos. 1on) nilz: MH+). Calc"d exact mass for C20F113F3N6:
394. Ceneral Method L 20 F F N. NN2
2,2-Di |l uoro-24f 1l ui nolin-6-ybagetohydrazi de A solution nethyl
2, 2-di fl uoro-2-(quinolin-6-yl ) tatﬁ (400Nrrg, 1686 unol) and
anhydr ous hydrazi ne (2153 pl, Pxn>VeOH (4 nL) was stirred
for 1 h at 23 C. The sol vents werelth ed under reduced

_e%'olrd M5 (ES! pos. 5 ion)

0

pressure to provide product as a
r CIIIf9F2N30 237. A ,N

rn/z 238 (MH). Calc'd exact mas
Exanpl e 476 , N(di : .
64( 6- ehl or o- 41, 2, P RTGIURFY e vt FFUGForet hyl ) fin
I'nol i neAmnArcsmﬂﬂnemmcﬁlrasloéet up under nitrogen was charged wi sz(dba)3 (301mg,

2,2-dif ro t )

and 3. OSERERFE I Ben Yo bOGY BUXARG BELhERIO M SRR

MeOH ( Z}sl’eﬂi_‘)/as\mmgddeaﬂﬁtirgm a8d3-Gromd-$rchiiotr bﬁmréshmﬁmemo%m 1.6Hyamol),

solvent re n re r

part 11 SRR et O G BT Brlo o AT A B R F PSR, hisuae

or gani q;lgﬂaasrea pﬂaﬂent@irdxléﬂthérﬂOWrred etthm@mm@de fariéroprsr Rédcidn on

silica (1 elutrn 0 Of |

provi dé B‘rzeg&g‘%:‘}f’q t§‘8P Hm‘e‘? Jtﬁéw?léjﬁoné% arn%/’l. %a gg,{é’ | o‘[d% m z:

332 ( M#jateGaliedtet ﬁxsamhcm&:dftmff@d B8 G ZTNG wa8 Burifediy ISFQ sidica gel
chromatography (40g, 1%MeOH/DCM over 50mins) to afford clean 8-chloro-N-

15 (diphenylmethylene)—l ,5-naphthyridin-3-amine (280mg, 50% yield). MS[M+H]}=344.0. Calc’d

for C2|H|4C1N3 =343.8.

cl

| =% N\.

N/ P N/\/O\“

- H

8-chloro-N-(2-methoxyethyi)-1,5-naphthvridin-3-amine.
HaN_ Ny

Cl

20 1) 8-chloro-1 S-naphthyridin-3-amine. A rcund bottom flask under nitrogen was charged with
8-chloro-N-(diphenylmethylene)-1,5-naphthyridin-3-amine (315mg, 0.92 mmol}, 2M aqueous
HCI (1.42 mL, 2.84 mmol), and tetrahydrofuran (0.25M, 3.67mL). This was stirred at RT for
30 minutes. Reaction basified with aq. sodiumn bicarbonate solution and product extracted with
dichloromethane. This was dried over sodium sulfate and concentrated to afford orange solid;

25  which was purified via ISCO silica gel chromatography, 40g column, 30% (90/10/1
DCM:MeOH:NH40H)/DCM over 40 minutes to afford 7-amino-1,5-naphthyridin-4-ol
(140mg, 95% yield) as yellow solid. MS[M+H]=180.2. Calc’d for CgHgCIN;=179.6.
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2) 8-chloro-N-(2-methoxyethyl)-1,5-naphthyridin-3-amine. A round bottom flask under
nitrogen atmosphere was charged with 8-chloro-1,5-naphthyridin-3-amine {160mg, 0.89
mmol), DMF (2.2 mL, 0.89 mmol). This was cooled to 0°C and SODIUM HYDRIDE {(60%
dispersion in 0il) (107 mg, 4.45 mmol) added portionwise. This was quickly followed by
addition of 1-bromo-2-methoxyethane (0.12 mL, 1.25 mmol) dropwise via syringe. Ice bath
removed and reaction mixture heated to 85°C and stirred at this temperature for 16 hours.
Reaction diluted with 5SmL of 5%MeOH/Dichloromethane, loaded onto silica gel colurmn and
eluted with 2%MeOH/DCM to afford 8-chloro-N~(2-methoxyethyl)-1,5-naphthyridin-3-amine
(70mg, 33% vield) as a light yellow solid. MS[M+H]=238.2. Calc’d for Cy;H;2CIN;O=237.7.

" Cl : |
A N~ N’Eo
‘ H
N-(8-chloro-1,5-naphthyridin-3-yl)-2-methoxvyacetamide
A round bottom flask under nitrogen was charged with 8-chloro-1,5-naphthyridin-3-amine

(41mg, 0.23 mmol), triethylamine (64 pl, 0.46 mmol}, and dichloromethane (1mL). To this
was added 2-methoxyacety! chloride (42 pl, 0.46 mmol) dropwise via syringe and reaction
allowed to stir overnight at room temperature. Next day reaction mixture was diluted with
dichioromethane and washed with aqueous sodium bicarbonate solution. Layers separated and
organic layer dried over sodium sulfate to afford yellow oil. This was purified by ISCO silica
gel chromatography (2-5%MeOH/DCM) to afford N-(8-chloro-1,5-naphthyridin-3-yl)-2-
methoxyacetamide (43mg, 75% yield) as light yellow solid. MS[M-+H]=251.9. Calc’d for
C1HCINGO=251.7. ’

Cl

\.N\

NZ SN
@)

8-chloro-3-morpheline-1.5-naphthyridine

A round bottom flask under nitrogen atmosphere was charged with Pdy{dba); (578 mg, 0.63 .
mmol), Xantphos (1.1 g, 1.89 mmol) , and sodium tert-butoxide (364 mg, 3.79 mmol). This
was purged with Argon followed by addition of 3-bromo-8-chloro-1,5-naphthyridine (615 mg,
2.53 mmol), morpholine (£.22 mL, 2.53 mmol}, and tolucne (1M, 2.53 mL). This was then

placed in a preheated oil bath at 80°C. After 2.5 hours, reaction was stopped, cooled to room
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temp and diluted with Dichloromethane. This was passed over a celite cake and filtrate
concentrated to afford brown oil; which was purifed by ISCO silica gel chromatography (40g,
1%MeOH/DCM over 50mins) to afford 8-chloro-3-morpholino-1,5-naphthyridine (200mg,
32% yield). MS[M+H]=250.2. Calc’d for CizHp2CIN;0=249.7.

4-bromg-1-phenyl-1H-pyrazole.

A sealable tube was charged with 4-bromopyrazole (4.000 g, 272 mmol), I-iodobenzene (3.64
ml, 32.7 mmol), (+/-)-trans-1,2-diaminocyclohexane (0.654 ml, 5.44 mmol), Copper iodide (I)
(0.518 g, 2.72 mmol), potassium carbonate (8.28 g, 59.9 mmol) and 13 mL dioxane added.
The mixture was blanketed with N2, the vessel sealed and heated to 100 C for 16 h. The
mixture was allbwed to cool to t, diluted with EtOAc, washed with water, and an emullsion
formed. The organic layer separated and the aqueous emulsion mixture was filter through a
pad of celite and rinsed with EtOAc, and sat. NaHCOs;. The combined organig layers were
dried over Na;SQq, filtered and evaporate. The mixture was purified via flash chromatography
using a 0 % to 100 % CH,Cl; in hexanes gradient. The title compound was collected as a

yellow solid (3.18 g)

1-phenyl-4-(4,4.5,5-tetramethyl-1,3.2-dioxaborolan-2-yl)-1H-pyrazole.

The title compound was prepared in the same manner as 1-ethyl-4-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)-1H-pyrazole starting with 4-bromo-1-phenyl-1H-pyrazole.

4-bromo-1-(tetrabvdrofuran-3-yvl)-iH-pyrazoie

The title compound was prepared in the same manner as 4-bromo-1-(cyclobutyl)-1H-
pyrazole, but using tetrahydrofuran-3-yl methanesulfonate (prepared according to procedures
known in the art).

1-( tetrahydrofuran-3-y)-4-(4.4,5,5-tetramethyl-1.3.2-dioxaborolan-2-yl)-1H-pyrazole,

The title compound was prepared in the same manner as 1-ethyl-4-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)-1H-pyrazole starting with 4-bromo-1-{tetrahydrofuran-3-yl)-1H-
pyrazole.

4-(4,4,5.5-tetramethyl-1,3.2-dioxaborolan-2-yl) -1-cyclopropyl-1H-pyrazole

a) 1-cyclopropyl-1H-pyrazole . In a 1000 mL 3-neck flask, to a mixture of potassinm

hydroxide (104 g, 1857 mmol) in water (200 mL) was added cyclopropylamine (131 ml, 1857
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mmol) and the mixture stirred at 50 C. A solution of hydroxylamine-O-sulfonic acid
(HOS)(30.00 g, 265 mmol) in 100 mL water was added dropwise resulting in the formation of
a white precipitate after the first few drops. The stirring stopped during the first half of the
addition and some cyclopropylamine condensed on top of the HOS soln. Additional amine (10
ml.) was added to the reaction and addition of HOS solution continuted. Mixture bubbles
during the addition. The flask was remove from heat and cool in ice bath to 25 C. HCI {conc)
was added slowly, 150-200 mL, to achiéve PH 3. The mixture was filtered to remove the
white solid and the filirate heated with 1,1,3,3-tetramethoxypropane (43.7 ml, 265 mmol). The
mixture took 1.5 h to reach 90 C, maintained the temperature at 90 for 1 h, then allowed the
mixture to cool to 40 C with stirring for an additional 17 h. The mixture was allowed to cool

to ~35 C and extracted with Et,0 (400 mL then 2 x100 mL), the combined organic layers were

* with water, 6N NaQOH, 2N NaOH, then sat.NaHCO?’, and the organic layer dried over NazSOy,

filtered and evaporate gently. Upon evaporation, when volume is reduced from ~600 mL to
~100 mL, the white sclid that has precipitated was filtered. The title compound was obtained

as a golden liquid {(~ 2g).

b) 4-bromo-1-cyclopropyl-1H-pyrazole. To a golden solution of 1-cyclopropyl-1H-pyrazole
(2.360 g, 22 mmol) in 100 mL chloroform, was added bromine (1.2 ml, 24 mmol) as a soln in
100 mL CHC]; dropwise over 1.5 h. the mixture was heated in oil bath to 60 C for 2 h. The
mixture was allowed to cool to RT, washed with sat NaHCOs3, dried over Na,SQy, filtered and
evaporated to afford the title compound as a tan liquid (3.64 g).

¢) 4-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-y1} -1-cyclopropyl-1H-pyrazole. The title

compound was prepared in the same manner as 1-ethyl-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-1H-pyrazole starting with 4-bromo-1-cyclopropyl-1H-pyrazole.

HN h
Cl N. ]\
= "N
\L/l\\N
\ "'-n.Nl

tert-butyl (6-chloro-[1.2.4]triazolo|4.3-blpyridazin-3-vl}methylcarbamate .

A 2-L round bottorn flask flask equipped with a magnetic stirbar was charged with di(1H-
imidazol-1-yDmethanone (121 g, 749 mmol) and acetonitrile (500 mL). The stirred slurry was
cooled by immersing the flask in an ice bath. A solution of N-Boc glycine (125 g, 714 mmol)
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in acetonitrile (500 mL) was added via a 500-mL addition funnel over the course of 30-45

min. The mixture was aged for 1 h while a 5-L, 3-neck, round bottom flask equipped with a
mechanical overhead stirrer and a thermocouple w/adapter was charged with 1-(6-
chloropyridazin-3-yl)hydrazine (108 g, 749 mmol) and acetonitrile (960 mL) and cooled to <5
deg C in an ice bath. The cold éolution of the acylimidazole was then transferred via a
polyethylene cannula into the thick suspension of the hydrazine over a period of 30-45 min).
The ice bath was removed, and the mixture was allowed to warm. After 2.5 h of stirring, 4-
methylbenzenesulfonic acid hydrate (143 g, 749 mmol) Was added. The flask was then
equipped with a heating mantle and a reflux condenser and was heated to reflux (82 deg C) for
13 h, then cooled back to about 60 deg C. At this point, the warm solution was vacuum filtered

through paper. The brown filtrate was then concentrated by rotary evaporation. The resulting

- thick- yellow-brown slurry was stirred in an ice bath and diluted with ACN (aboﬁt 100 mL).

After stirring for 1 h, the solids were isolated by vacuum filtration, washed with ice-cold 1:1
ACN/H,0 (2x150 mL} and air-dried on the filter until a freely flowing solid was obtained (159
g, 78.5% yield).

General Method K

Cl
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Example 475 7
6-( Diﬂuoro{8~ﬂ|_mro-6»( 1-methyl-1H-pyrazol-4-yD)-[1,2.4]triazoloj4,3-a] pyridin-3-

ylmeihyi}quinoline.

To a stirring suspension of 1-(3-fluoro-5-(1 -methyl-1H-pyrazol-4-yl)pyridin-2-yl)hydrazine
(190 mg, 917 umot), methyl 2,2-difluoro-2-{(quinolin-6-yl)acetate (218 mg, 917 pmol),
triphenylphosphine polymer supported (241 mg, 917 pmol), DIEA (200 pl, 1146 pmol) in _
DCM (4mL) was added 2,2 2-trichloroacetonitrile (92 p1, 917 pmol). The reaction vessel was
then appropriately sealed and heated to 150 °C with microwaves for 15 min. The reaction was
then concentrated ohto dry silica under reduced pressure and product purified on silica (40 g)
eluting with 1-4% of 2 M NH; in MeOH/DCM. The product was then further purified by RP-
HPLC eluting with water/ACN (0.1% TFA). Collected fractions concentrated under reduced
pressure, dissolved in MeOH/DCM (5SmL) and stirred with Si-Carbonated (300 mg; 0.2 momol)
for 30 min at 23 °C. Solids were then removed by fiitration, and.washed with MeOH
(3x1mL). The filtrate was then concentrated under reduced pressure, and produ‘ct. isolated as -

an off white solid. MS (ESI pos. ion) m/z: 395 (MH+). Calc'd exact mass for CooHi13F3Ng: 394,

General Method L

N
& o~ & o z ~NH,
. F F.

N
FF H
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HCl =N
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Cl
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bi s( pi nacol at 0) di boro assi um acet at e
(1765 rgsoldtivagsethytd)2-diflnom bigameliy m}metm@o&p@g d 680 vinelh ang yhydioys 5
mm t he .t

e rodePRghEfsS 8 oR T AR B baRP NN IETED. TR sehul,
NaHCOB wWe2&5that jemovaé umcteg amiucediiesswre yaprovide prodrétasl a gihise spligsp, (ESI pos.
con ent ted §] id eluting with 10>30@6
el 5%323%?&{%5 ugt%Q Phaiis {é BRI D37

4-(4,4,5, 5- tetranethyl 1,3, 2- dloxaborolan 2- yl)phenet hyl car banat e
(2200 ng, 70%yield) was isolated asya white solid. M5 (ESI pos.

ion) 5 nmz: 292 (M1+1-56). Ca'ci ¢ exg mass for Cl9H30BNO4: 347.
Exanpl e 484 '
244- (3-(Di fl uorat qui nol i n-6-v1) net hyl
i n-6- yflpheayliethanan ne 10a) Ci{en - B
2-(4-(3-(difluoro(quinolin-6-yl
n-6- vllnhenvllethyl carbamate. A
6((6-chloro-[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3-
delquoronethyI)qU|nollne (350 Mxandi}687®. nol ), tert-butyl
4-(4,4,5,5-t 1,3 carhamat e
(733 nmg, 211%

(dirphe wkuabaﬁwm leQ)zf-(ﬁﬂﬁ(ﬁﬁen(ﬁumallﬂ-ﬁdﬂl)ucdtmhy)irhzldh (2000 ciez, 84 2hkoold med Bane
R N R NS e R A e e
to 85 chﬂua:ﬂmwwv@pfdr 30 eliy. HRab®chty @ssaherd @movedunddiireducediptessme and
residue partitioned between 9:1 CHCIL/IPA (60 mL) and 1 M NaOH (20 mL). The organic
phase then dried over MgS80O,, conenetrated, then purified on silica (120 g) eluting with
15 1>2.5’% of ‘2 M NH; in MeOH/DCM to provide product isolated as a dark tan soild. MS (ESI
pos. ion) m/z: 332 (MH+). Calc'd exact mass for CysHyCIFaNs: 331,

'1F2 41tri azol ol 4. 3- bl pyri daz

I
'1§ 41tr|azolo[4 3- bl pvri dazi

Mass
Ex Structure MW Method
. Found
477 407 408 L
478 427 428 L
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was then partitioned between DCM (30 nL) and 1 M NaOH (10 nL). The
organi ¢ phase was then dried over MgSO4, concentrated, then purified
on silica (40 g) eluting with 1>4%of 2 M NH3 in MeOH DCM The
produc{ was[ i solated as—gn oi1 white dolid.[20 b)
2-(4-(B-(Diff I uoro(qui [ vl) nedivl) 41, 2 41fri agzol 0143bl ovri dazi
n- 6- ‘1)ohenvfle}hana } qplutioﬁ of tert-butlyl -
2- (4- (B-4hdiff I uor of ) met hyl}) 391 392 [ L
[1,2,4]triaw of 4, 3- 6- yOphenyBet hyl car bamate (70 ng, 136
Imo') {n DAM (I nmL) and [TF m.) wag stirted for{ 30 ninjat 23 C
The solventis were then r under 25 redliced pressure gnd crude
pr oduct—ptri-H-ed-—by—RP-—HRECetuttng—wittrwafer7ACN(071% 1FA) . The
desired col|l ected fractfi or ere then |conceptrat ed| under rleduced
pressute and the resul (N.ag i due di gsolvefl.in MePH DCM (|5 i) .

Sol uti onepas t herfrsyi 8 Suspengi g7y t hofi - Car honatjed (300"
mg; 0.2 mmol) for 3Q mln aj. 23 €. The |solids were [hen reroved by

filtration,| washed with el RxI L), |and filtrate| concentjrated
under feducled pressure. R product| was isolated as a white
fluffylsoliid M (ESL._pos.-ion) rnfz 417 (MEy—Cal-e—d—exact nass
for C2B1118F2N6: 416\ ral Method (M ci 1l _ci aryl coupling
N- NX=Het er dcycl e x_of° Chlog 5 |If X=C then} ArB(OH)2
Pd(dppt) 2 Na2CO3 N -
481 : \ 371 372 M
N
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483 403 404 M

tert-Butyl 4-(4.4.5.5-tetramethyl-1,3,2-dioxaborelan-2-yl)phenethvicarbamate

A suspension of tert-butyl 4-bromophenethylcarbamate (2700 mg, 8994 pumol),
bis(pinacolato)diboron (2284 mg, 8994 pmol), bis(pinacolate)diboron (2284 mg, 8994 pumol),
%  potassium acetate (1765 mg, 17989 pmol) in dioxane (12mL) was sparged with argon for 5

min then heated to 120 °C in an appropriately sealed vessel for 1 h.  The reaction was then

131



CH3 Enantionmers separated by chiral HPLC at this point or separated
after aryl coupling. N-N CH3

N( 6- chl or opyri dazi n- 3-yl ) - 24qui nol i n- 6-yl | propanebydrazi de 10To a
stirringriehet bpRedlctidr (%D})Ankil‘i"/ﬁNﬂﬁ?DE @A), Gha%r@n(c%ﬁﬁ wag, the6201
gnol) and DI EA (2830 R, 16201 g 4 W&Q ? %V\ﬁﬁlg%%g/d
o- ( 7- aZilsé AYBMES o rangerfmpfednthen Reprdon i) eiehs i

hexaf | ygb@ARRRSRRA! ¢hd SRR %btﬂeﬁzﬂ(lt eg:iTD-ltétraW@ﬂhb/Bl - ASxaboroneler-
nitrogen. The solution was stirre ool ed ég\fg %liﬂ'
added JY-‘)Q’Bef@WY&&WW{'&'%QQTB&JIOYWéﬁ’h‘é’?srfé"}?t?éW Wb“e 5Pl §? 9. ion)
Af t er %Q/zl’ggsg MEE4106k)2E 128 efact & foe@EHLBNOMs7t hen 15 partitioned
bet ween 9: C13/1 PA (100 nL) and 5% NaHCO3 (50 mL). The organic
phase was then dried over MySO4, concenfrated to an oil, then
purifed on silica (120 g) eIutlng W|th 2 MNH3 in MeOH DCM
The product was isol ated as am,p{f M5 (ESI pos. ion)
mz: 328 (MH). Calc'd exact mass fo ’ $p0: 327.
641- (6-chloro-11, 2,41tri azol 014, 3- bl pyri tez &yl | i et hyl ) qui noline.
A sol ution of
- (6- chl oropyridazi n-3-y1) - 2- (qui nol i n- 6- yppropanehydra2|de (2700
ng, 8238 prol) in TFA % 20 m_) ___gmg_ﬂto 120 C with mcrowaves
(2 bar; 10 wg R v t.ed . under
reduced pr es st ' i oTTe 5 L)
and 1 M NaCH (100 rrL) The aquedlphe

produc tvl)ﬁﬁ&wﬂ )&mlvﬁmamﬁ& o\f sfusp«dnsabﬁ oﬁfi ﬂﬁtcalarm{al ,Maltm atofo[@hcbmﬁdam:i( ESI

pos. ion act 9.
Enant i ofH W&Bﬁ%ﬁ@%{’f %\e C"% ? %L‘Q I—F‘f@ g(g)"lt%&%gu[ﬁ %6’3%5%
et hanol di¢:Abdah2- ﬂﬁ;ﬁbﬁé@ciﬁtﬁnﬁ‘t@dmamgﬂgl mqnmj);ﬂdsbwer e prepared
using s tert-Bu

(diflu d’jtgggfgﬁ?%?g (%fey‘%{e lqulfn(ésl)lgf?tel?ll‘ld cgcgﬁloromethane complex (77 mg, 106

[ 4,13 b] a1}, da2C03 G441 ﬂx@,hmy Ip)re»u)hy IDOE [emibtand swatér (2rsiol wasdpdrgediwith

racenm Carg‘)nx oy g rensm th%r(i) heate to 8 Q’E in an appropriately sealed vessel for 4 h. The reaction
was then partitioned between DCM (30 ml) and 1 M NaOH (10 mL). The organic phase was
then dried over MgSO., concentrated, then purified on silica (40 g) eluting with 1>4% of 2M
NH; in MeOH/DCM. The product was isolated as an off white solid. '

20

b) 2-(4-(3-{Diflucro(quinolin-6-ylymethyl)-[1.2.4}iriazolo[4.3-b]pyridazin-6-
yi)phenyl zethanarniﬁe. A solution of tert-butyl 2-(4-(3-(difluoro(quinolin-6-yl)methyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)phenyl)ethylcarbamate (70 mg, 136 pmol} in DCM (1 mL)

and TFA (1 mL) was stirred for 30 min at 23 °C. The solvents were then removed under

25  reduced pressure and crude product purified by RP-HPLC eluting with water/ACN (0.1%
TFA). The desired collected fractions were then concentrated under reduced pressure and the
resulting residue dissolved in MeOH/DCM (5 mL). Solution was then stirred as a suspension
with Si-Carbonated (300 mg; 0.2 mmol) for 30 min at 23 °C. The solids were then removed by
filtration, washed with MeOH (3x1mL}), and filirate concentrated under reduced pressure. The

30 product was isolated as a white fluffy solid. MS (ESI pos. ion) m/z: 417 {MH+). Calc'd exact
mass for Co3H,gF2Ng: 416.
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Mass Found Peak # 485 355" 356 1 1 N, N,j CH3 \

General Methed M

X=Heterocycle

N-N I. i N—N
cl—¢ S 8Y.coNping X—<__>—CI or chlorine

N\ Mel
| NN NH,
/ / LIOH NH

® I
e
CH; HNU
If X=Ci1 then:
AYB(OH)Z
Pd(dppf) Enantiomers separated
by chiral HPLC at this
Na,CO3 point or separated after
CH, aryl coupling.
5
& i
|
P
NH NN

CH; HNU—CI

N'-(6-chioropyridazin-3-yl}-2-(quinolin-6-yl}propanehydrazide

10  To a stirring solution of 2-(quinolin-6-yl)propanoic acid (3260 mg, 16201 pmol) and DIEA
(2830 ul, 16201 pmol) in DMF (25 mL) was added o-(7-azabenzotriazol-1-ylj-n,n,n’,n-
tetramethyl uronium hexaftuorophosphate (6160 mg, 16201 pmol) whole at 23 °C under
nitrogen. The solution was stirred for 60 min, cooled to 0°C, then added 1-(6-chloropyridazin-
3-yDhydrazine (2342 mg, 16201 pinol). After 20 h stirring at 23 °C, the reaction was then

15  partitioned between 9:1 CHCI/IPA (100 mL) and 5% NaHCO; (50 mL). The organic phase
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486 1 N -CH3 355 356
was then dried over MgSO,, concentrated to an oil, then purifed on silica (120 g) eluting with

0>10% of 2 M NH; in MeOH/DCM. The product was isolated as an off white solid. MS (ESI
pos. ion) m/z: 328 (MH+). Calc'd exact mass for CjgH;4CIN5O: 327,

CHs

6-( 1-(_6-(@[01'0—[1,Z,4ltrilzoio[4.3—b]hvridazin—?»wl)ethxl)guinoline.
A solution of N”~(6—chlor0pyddazin-3-yl)—2-(_quino1in—6-y1)propanehydrazide (2700 mg, 8238
umol) in TFA (20 mL) was heated to 120 °C with microwaves (2 bar; 10 watts) for 40 min.
The solution was concentrated under reduced pressure then partitioned between 9:1
CHCI3/IPA (75 ml) and 1 M NaOH (100 mL). The aqueous layer was Turther extracted with
9:1 CHCL/IPA (2x20 mL). The combined organics were dried over MgSO, then concentrated
to an amber oil under reduced pressure. The product was isolated as off white crystaline solid
from ACN. MS (ESI pos. ion) m/z: 310 (MH+). Calc'd exact mass for C16H12CIN5: 309,
Enantiomer resolved with: Chiralpak AD-H (3x25cm) column using 45% ethandl {0.1%
DEA)/CO2

 The foliowing compounds were prepared using same method as tert-Butyl 2-(4-(3-

(difiuoro(quinolin-6-yl)methyl)-{ 1,2,4]triazolo[4,3-b]pyridazin-6-yl)phenyl)ethylcarbamate

and resolved from racemic mixtures:

' Mass
Ex Structure MW Peak #
Found
485 355° 356 1
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| 486 355 356
487 385 386
488 385 386
489 3‘72 373
490 372 373

Example 491
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6-(difluoro(6-(3-methylisoxazol-5-yI)-{1,2. 4]triazolo[4.3-b]pyridazin-3-
ylimethyl)guinoline
A suspension of 1-(6-(3-methylisoxazol-5-yl)pyridazin-3-yDhydrazine hydrochloride (200 mg,
879 umol) and methyl 2,2-difluoro-2-(quinolin-6-ylacetate (208 mg, 879 pmol) in 5 M HCI (1

"mL}) was appropriately sealed and heated to 150 °C with microwaves for 4 h. The reaction was

then quenched by a dropwise into cold 5 M NaOH (2 mL) and aqueous extracted with
CHCI/TPA (25 mL). The 6rganic phase was then dried over MgSQq, concentrated, and
purified with silica (40 g) eluting Wifh 1>5% 2 M NH; in MeOH/DCM. The product was then
further purified on RP-HPLC éluting with water/ACN (0.1% TFA). Combined fractions
concentrated, dissolved in DCM (5 mL) and MeOH (5 mL), then stirred with Si-Carbonate (0.5
g:; 35 mmol) for 1 h. 8i-Carbonate removed by filtration and filtrated concentrated with <0.5
mL remaining with product isolated by trituration. MS (ESI pos. ion) m/z: 379 (MH+). Calc'd

" exact mass for CioH 12 FaNgG: 378.

NS, NN
W >— Yo

_ 3-chloro-6-(3-methylisothiazol-5-yD)pyridazine
To a solution of 5-bromo-3-methylisothiazole (2.42 g, 14 mmol) in 20 mL of THF at -45 °C

was added isopropy]magnesium chloride (19 ml, 19 mmol) in THF (1 M). After 20 minutes,
zine(II) chloride (41 ml, 20 mmol) in THF (0.5 M) was added and the solution was warmed up
to rt. 3,6-dichloropyridazine (2.4 g, 16 mmol), 3,6-dichloropyridazine (2.4 g, 16 minol) and Q-
Phos (2.5 g) were added and the reaction was heated to 50 °C for 16 hours. The reaction was
then cooled to 23 °C and quenched with 60 mL of satd. NH,Cl aq. solution. The mixture was
mixed with celite and 100 mL of EtOAc. The insoluble material was removed by filtration.
The filirate was diluted with 40 mL of EtOAc and 30 mL of water. The organic phase was
separated and washed with 60 mL of brine, dried over Na; SOy and concentrated in vacuo. The
residue was purified by a silica gel column chromatography (10% to 80% hex/EtOAc) to
afford red solid as desired product. MS (ESI pos. ion) m/z: 212 (MH+). Calc'd exact mass for
CsHeCIN3S: 211.

1-(6-(3-methylisothiazol-5-yl)pyridazin-3-yhhydrazine
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A mixture of 3-chloro-6-(3-methylisothiazol-5-yl)pyridazine (0.85 g, 4.0 mmol) and anhydrous
hydrazine (3.8 ml, 120 mmol) in 30 mL of sec-BuOH was heated at 130 °C for 3 hours. The
mixture was cooled to 23 °C and diluted with 5 mL of water. The solid was collected by
filtration and was washed by 2 mL of water to produce a yellow solid. MS (ESI pos. ion) m/z:
208 (MH+). Calc'd exact mass for CgHgCIN3S: 207.

Example 492
§-(difluoro(6-(3-methylisothiazol-5-yi}-[1,2.4]triazolof4,3-blovyridazin-3-

. yDmethvl)guinoline . ) )
A mixture of methyl 2,2-difluoro-2-(quinolin-6-yl)acetate (0.50 g, 2.1 mmol), 1-(6-(3-
methylisothiazo]-5-yl)pﬁidaziné-yi)hydrazintj: (0.25 g, 1.2 mmol) and p—toiuenesulfbnic acid
monohydrate (0.40 g, 2.1 mmol) in 5 mL of dioxane was heated at 150 °C for 1 hour ina
microwave. The mixture was then diluted with 70 mL of EtOAc and 40 mL of satd. NaHCOs
solution. The organic phase was separated and washed with 40 mL of brine, dried over
Na;S0; and concentrated in vacuo. The residue was purified Ey a silica gel column
chromatography (EtOAc to 10% MeOH/FtOAc) to give yellow glass. The product was further
putified by a prep-HPLC to give yellow glass. MS (ESI pos. ion) m/z: 395 (MH+). Calc'd
exact mass for CgHpFaNgS: 394,

Example 493
6-(1-( 6-(3-methylisothiazol-5-yI)-{1.2.4]triazolo]4.3-b]pyridazin-3-yl)ethvl)quinoline

To a solution of 5-bromo-3-methylisothiazole (1.00 g, 5.6 mmol) in 10 mL of THF at -45 °C
(CH3CN/dry ice) was added isopropylmagnesium chloride LiCl complex (7.9 ml, 7.9 mmol)
(LiCl complex, 1 M in THF). The mixture was stirred at -45 °C for 20 minutes and to this was
added zinc chloride, 0.5 M in THF (17 ml, 8.4 mmol) slowly via a syringe. The mixture was
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then warmed up to rt and contimed to stir for additional 30 minutes. 6-(1-(6-chloro-
[1,2,4]triazolof4,3-b]pyridazin-3-yljethyl)quinoline (0.5787 g, 1.9 mmol},
tris(dibenzylidencacetone)dipaliadium (0) (0.51 g, 0.56 mmol) and Q-Phos (0.65g)in 15mL
of N,N-dimethyl acetamide was added to the reaction mixture. The reaction was warmed up
to 50 °C for 6 hours and was quenched with 50 mL of satd. NH,CI aq. solution. The mixture
was extracted with 150 mL of EtOAc and the organic phase was washed with 60 mL of brine.
The aqueous phases were further extracted with IOO'IﬂL EtOAc. The combined organics were
dried over Na,SO, and concentrated in vacuo. The residue was purified by a silica gel column
chromatography (EtOAc to 15% MeOH in EtOAc) to give afford a red solid. MS (ESI pos.
jon) m/z: 373 (MHE-H). Calc'd exact mass for CaoH1NS: 372.

Example 494
3-methyl-6-((6-phenyl-[1,2.4]triazolo]4,3-b} pvridaz_in—S-vl)methvl)quinoxalin—@( 1H)-one
(See Example 493)

8]

H
l’NQt
NS
N
/N'"N \,N
S e N|

Example 495
3-methyl-7-((6-phenyl| 1.2.4ltriazolo{4.3-blpyridazin-3-yhmethvlquinoxalin-2(1 H)-one.
A mixture of tert-butyl 2-(2-methyl-3-ox0-3,4-dihydroquinoxalin-6-yl)acetate (0.10 g, 0.36

mmol), tert-butyl 2-(3-methyl-2-oxo-1,2-dihydroquinoxalin-6-yl)acetate (0.10 g, 0.36 mmol),
1-(6-phenylpyridazin-3-ylhydrazine (0.081 g, 0.44 mmol) and p-toluenesulfonic acid
monohydrate (0.069 g, 0.36 mmol) in 3 mL of dioxane was heated with microwave at 150 °’C
for 1 hour. The mixture was diluted with 70 mL of EtOAc and 40 mL of satd. NaHCO; |
solution. The organic phase was separated and was washed with 40 mL of brine, dried over
Na;S0, and concentrated in vacuo. The residue was purified by prep-HPLC to resolve the
regiostercomers as example compounds 494 and 495. For each regiosteroemer MS (ESI pos.
jon) m/z: 369 (MH-+). Calc'd exact mass for C HigNO: 368.
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tert-butyl 2-(3-methyl-4-0x0-3.4-dihydroquinazolin-6-yDacetate

To a solution of 6-bromo-3-methylquinazolin-4(3H)-one (0.485 g, 2.0 mmol),

5  tris(dibenzylideneacetone)dipalladium (0) (0.19 g, 0.20 mmol) and Q-phos (0.20 g) in 40 mL
of THF was added 2-tert-butoxy-2-oxoethylzinc chloride 0.5 M in diethyl ether (8.1 mi, 4.1
mmol). The reaction was heated at 50 °C for 16 hours and was quenched with 40 mL of satd.
NH,Cl. The mixture was diluted with 60 mL of EtOAc. The organic phase was separated,
washed with brine, dried over Na;SQ4 and concentrated in vacuo to give red solid. The residue

10  was purified by a silica gel column chromatography (5% EtOAc/Hex to EtOAC) fo provide a
red solid. MS (ESI pos. ion) m/z: 275 (MH+). Calc'd exact mass for C;5sH;sN20;: 274.

7=N
—N
0
N.
z N\\'N
"N

Example 496
, 3—Methvl—6-((6-ghenvl—-[1.2.4]triazolo[4.3—b]pyridazin-3-vl)meti_gyl)quina_golin-4(3]§[)-one:

15  The title compound was prepared using the method for 3-methyl-6-((6-phenyl-
[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methyl)quinoxalin-2(1H)-one. MS (ESI pos. ion) m/z; 369

{I\’IH'I'). Calc'd exact mass for Cy HysNeO: 368,

20

O"‘{\] HaN

S
~ N

%\'N
SN

(6-(5-cyclopropylisoxazol-3-vl)-{1,2.4]triazolo[4,3-b]pyridazin-3-y)methanamine
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1) tert-butyl (6-vinyl-[1.2.4]triazolo[4.3-blpyridazin-3-yl)methylcarbamate, To an argon
purged flask were added 4,4,5,5~tetra1nethylf2-vinyl-l,3,2-dioxaborolane (7.65 ml, 45.1
mmol), tert-butyl (6-chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methylcarbamate (3.20 g, 11.3
5  mmol), cesium carbonate (11.0 g, 33.8 mmol), and PdCly(dppf)-CH,Cl,(0.461 g, 0.564 mmol).

The mixture was dissolved in 38 mL of dioxane and 4 mL of water (0.25M 10:1) and was

heated to 80 °C for 12 h. The mixture was cooled to room temperature, concentrated, and
purified directly via MPLC (DCM/MeCH+1%NH4OH)to afford the title compound (3.0 g,
95% yield). '
10
BocHN

: ]
BT
. ——— fN
NS

2) tert-butyl (6-formyl-{1,2.41triazolo[4,3-b]pyridazin-3-yl)methylcarbamate. Tert-butyl (6-

vinyl-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methylcarbamate (485 mg, 1.76 mmol) was
dissolved in 5 mL of THF and 5 mL of water then osmium tetroxide (0.687 mL (4% water
15  solution), 0.0176 mmol) was added and stirred for S min. Sodiwm periodate was added (141,
3.53 mmol) and the reaction was stirred for 2 h. The reaction was then extracted with
dichloromethane (3 x 10 mL), dried over Nay5Q4 and concentrated. Purification via MPLC
(DCM/MeOH+1%NH,OH) afforded title compound as a tan solid (350 mg, 72% yield).

HCLN BocHN

H { /N"N’Z
— IN
‘ XN

3) (E)-tert-butyl (6-((hydroxyiminomethyl)-{1.2.4]triazolo[4,3-b]pyridazin-3-
yDmethylcarbamate. Tert-butyl (6-formyl-[1,2,4]triazolo{4,3-b]pyridazin-3-
yl)methylcarbamate (400 mg, 1.44 mmol) and hydroxylamine hydrochloride (200 mg, 2.86 |
mmol) were combined in a flask with 25 mL of THF and 25 mL of 1 N NaOH solution.

20

25  Stirred at 1t for 1 h. Then added dichloromethane (50 mL} and extracted the aqueous layer 3
times with DCM (50 mL), dried over Na; SOy and concentrated. Purified the oxime via MPLC
(DCM/MeOH+1%NH,OH) to give title compound (200 mg, 47% yield) as a tan solid.
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4) (2)-tert-butyl (6-(chloro(hydroxyiminoymethyl)-[1.2.4]triazolo[4.3-b]pyridazin-3-
yDmethylcarbamate. Dissolved (E)-tert-butyl (6-((hydroxyimino)methyl)-[1,2,4]triazolo{4,3-
b]pyridazin-3-yl)methylcarbamate (200 mg, 0.684 mmol) in 25 mL of DMF and added 1-
chloropyrrolidine-2,5-dione (95.9 mg, 0.718 fnmol). Let stir at rt for 2 h. Poured reaction

mixture onto water (20 mL) and extracted with ether (3 x 20 mL). Washed organics with

* water (2 x 20 mL), brine {1 x 20 ml), dried over sodium suifaie, filtered and concentrated.

Title compound used without further purification (220 mg, 97% yield).

5) (6- isoxa: 2,4]tri 3-blpyridazin-3-yhimethanamine.
Dissolved (Z)-tert-butyl (6-(chloro(hydroxyimino)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3-
yhmethylcarbamate (110 mg, 337 pmol), ethynylcyclopropane (28 pl, 337 umol)-, and
potassium hydrogencarbonate (67.4 mg, 673 pmol) in 0.3 mL of EtOAc and heated to 60 °C
for 12 h to afford the protected intermediate. The solvent was removed by rotary evaporation
and the residue was redissolved in dicholoromethane (5 mL) and TFA (2 mL) and stirred for
30 min at room temperature. The solvent was then removed and the residue was rediésolved in
MeOH. Solid K;CO; was added and thé mixture was stirred for 1 h to free base the title
compound. Purified the amine via MPLC (DCM/MeOH+1%NH,OH) to afford the title

- compound(20 mg, 23% yield).

Ci
% N\
| J OH
MN
NBoc

tert-butyl 4-(8-chloro-1,5-naphthyridin-3-yl)-4-hydroxypiperidine-1-carboxvlate,
Dissolved 3-bromo-8-chloro-1,5-naphthyridine (210 mg, 862 pmol) in 8 mL of THF and
cooled to -78 °C. Then added butyllithium (517 pl, 1294 pmol) and stirred for 15 min. Added

tert-butyl 4-oxopiperidine-1-carboxylate (258 mg, 1294 umol) and iet warm to room
temperature over 1 h. The reaction was quenched with saturated NH4Cl and extracted with

dichloromethane (3 X 20 mL), dried over NaSO, and concentrated. Intermediate was purified
\ J 7 P
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- via MPLC (DCM/MeOH/NHOH) to yield tert-butyl 4-(8-chloro-1,5-naphthyridin-3-yl)-4-
hydroxypiperidine-1-carboxylate (120 mg, 38% yield.

5
. bRl OH N
) " =
F \N =
' . HN
F /N"N A\
S '-.Nr .

Example 497

4-(8-((6-(3,5-diflucrophenyl}-[1.2,4]¢riazolo[4,3-bipyridazin-3-viimethylamino)-1.5-
naphthyridin-3-yl)piperidin-4-of. | |

10  Deprotection of tert-butyl 4-(8-((6-(3,5-difluorophenyl)-[1,2,4]triazolo{4,3-b]pyridazin-3-

yhmethylamino)-1,5-naphthyridin-3-yl)-4-hydroxypiperidine-1-carboxylate using the method
described for (6-(3-methylisothiazol-5-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-yl)methanamine.

M/Z = 489.2 [M+H], calc 488.19 for CasH2F2NzO.

HN E
s N\

"

F N 4
N
F & “N’Z
¥ N
\ "‘-.Nf

Example 498
N-((6-(3.5-difluerophenyl)-[1.2.4]triazolo[4,3-b] pyridazin-3-ylymethyl)-7-(4-

fluorepiperidin-4-yl)-1,5-naphthyridin-4-amine.
A solution of tert-butyl 4-(8-((6-(3,5-difluorophenyl}-[ 1,2 4}triazolo[4,3-b]pyridazin-3-

15

20  yl)methylamino)-1,5-naphthyridin-3-yl)-4-hydroxypiperidine-1-carboxylate (30 mg, 51 pmol)
in 0.5 mL of DCM was cooled to -78 C. Then added DAST (13 ul, 102 pmol) and let stir to

room temperature over 30 min. TFA was then added to the reaction mixture and stirred for 30

min. The solvent was then removed by rotary evaporation and the residue was redissolved in

MeOH and free based through a cation exchange column. Purification via MPLC
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,N N Exanpl e 491 ' 35

(di fl uoro(6-(3-nethylisoxazol -5-yl1)-f

,2,41triazol 014, 3-blppridazin-3- yQOret hvOqui noline A suspensi on
of 1-( GDCRMMBOH LS ARD) y15ld¥cpilh¥ fiflélecthpvund §11S)hy, B0%zyitld). hwzr:eem.br i de
(200 879 pi noll) and net 2, 2-di fluoro-2-(quinolin-6-ypacetate
(208 _E&Mﬁﬁgcw §far SsfedlieNs- (1 5 L) was appropriately seal ed and
heated to 150 C with m crowaves for 4 h. The reaction was then
guenched by a dropwise into cold 5 MNaOH (2 nL) and aqueous
extracted with CHCL3/IPA (25 f gani ¢ phase was then dried
over MgSO4, concentrated, and p N§ h silica (40 g) eluting
with 1>5% 2 M N113 in MeOH DCM The praddct was then further

ifi [ i (0.1% TFA) . Conbi ned
fractions 10 concentrated, dissol M. DEM (5 nL) and MeOH (5 nl),
then stirred with Sl-Carbonate (0%{3_‘5 mhol) for 1 h.

Si - Carbonate renoved by filtration an I'Ntrated concentrated with
<0.5 nL remaining with product isolated by trituration. M5 (ESI pos.

ion) nilz: 379 (M+). Cala exact %légjg C191112F2N60: 378. 15)11.)

\
6-
1

S NN 3-chl oro-6(3-nethvlisothia -5-yOpyri dazine To a solution of
5- brono- 3-neth Ilsothlazole in 20rr1_ of '[HF at -45
C was added$ ‘ ' - ethylg-methoxvg g

? i (1
M. Aftgf, 2t @E‘Wﬁl@&mwﬂé{%é Jvﬁs d&ﬂé@t’éﬁ%gﬁ 4-1-3 fﬂethoiﬁ;dﬂﬂh'n% ViNacttdle (0055

M was added and the sol ution was war

3 6- di cgaD@rrmpjylr) b d&6chleroparidazin-3-yhhydraine (0 @4 & ‘a? EHPQJ} ST (Qareng 2. 4
g9, 16 8%%9 ]@u% (63653@1 (s Binfd)). IR GiapeEedaMehd fGt KaRAkE MO 30

heated t'o 5 ours. The reaction was then cooled to 23 C
and Oquenistbeh place g0 CEM oricrewevs. fonkaain. aid 00 S61 with HiP WigofRopen v was

m xed ?Ws{ %sra&%nmﬁm% wak adfbQlCne FH % 7 By SAdikY SNRdcH La}o

renove tration. The filtrate was dlluted with 40 nL_of Et Ac
and 30 wds ggf;erw&@ ethe brpen eph avek é:s%@génmfl The organic was washed w1th water,

dried over MgSQ4, and removed solvent in vacuo. The crude product was purified using Si0,
- chromatography (Teledyne Isco RediSep®, P/N 68-2203-026, 12 g SiO,,
15 DCM:EtOAc:MeOH=75%:20%:5%, Flow = 30 mL/min). A peak at 25 min was collected.
| The solvent was removed 7 vacue to afford the desired product as light yellowish solid. Wt
20.0 mg. MS (ESI pos. ion) m/z: 326.53, Calc’d exact mass for C;¢H;2CINsO: 325.75.

Me BocHN Me BocHN

o~ N’{ HOJ\CN;NL’\ZN
\ \ ‘--..Na

20  (R/S)-tert-butyl (6-(I-hydroxyethyl)-[1,2,4] triazolo[4,3-b]pyridazin-3-yl)methylcarbamate
In a 10 mL round bottom flask under N2 was dissolved tert-butyl (6-formyl-[1,2,4]triazolo[4,3-
bjpyridazin-3-y)methylcarbamate (200 mg, 721 pmol) in 3 mL of THF then cooled at -78 °C
and treated with methylmagnesium bromide (721 pl, 2164 pmol). After 30 minutes, the
reaction mixture was warmed to 0 °C over 1h. After th the reaction mixture based on LC-MS

25  was neutralized with NH;C1 {sat). The aquecus phase was extracted 3X with DCM then the

organic layer was dried over Na,SO;, filtered and concentrated under reduced pressure. The

143



25 separated and washed with 60 nL of brine, dried over Na2SO4 and
concentrated in vacua The residue was purified by a silica gel
col um chr omat ogr aphy (10%to 80% hex/ Et0Ac) to afford red solid as

desi r ednjde @Byl (¥B1 h&lox Peasyi)- ngm)]maaéla[z: m@yﬁaﬂm)a-ymbmymmmm
mass faor CBH6C NBS 211. N SN-N

1- ( 6( 3-ABREI Pt Mick) 3ies Bsog bR, &qrau%ﬁwﬂwta%wésm W5 2T 8%#
3- chl onRuG 1 SalBt BY L], bazobk35-yl ) pyridazine (0.85 g, 4.0 nmol)
and anhydrous hydrazine (3.8 m, 120 inrnol) in 30 nL of sec-BuCH
was heated at 130 C for 3 hours. The m xture was cooled to 23 C and
diluted with 5 nL of water. The sobid was collected by filtration

and was washed by 2 nL of water to a yellow solid. M5 (ESI
pos. ion) mz: 5 208 (M#). Caled e c/ ss for C8H6CIN3S: 207.
Exanpl e 492

6- (di fl uoro(643-net hvli sot hi azol - 5- 14»; 1 241triazol oi 4. 3- bl pyri dazi
n-3- 1 Oyl)nethyllaninoline.. A mxture pf mnethyl

2, 2-di fluoro-2-(-qui nolin-6-yflacetarh (& 50 g, 2.1 nmol), 14643-
nethyllsothlazol 5-yl) pyridazin-3-yl) dﬁh2|ne (0.25 g, 1.2 mol)
andsp-t ol uenesul foni ¢ aci d nonohydrate f0.40 g, 2.1 mol) in 5 nL of
di oxane was heated at 150C for 1 giQufoldZopa M crowave. The m xture
was t hen d|Iuted W th 70 nL of Et \C aq 40 nL of satd NaHCEB 15
-sol uti d 08l Halded-hlpyridazi HRELR R e i

brine, drled over NaZSO4 and conQeotrated i n vacuo. The reS|due was

purified by a silica gel colum chr aphy- (Et OAc to 10%
MeOH Et OAc) to give yellow glass. T ojuct was further purified
by a prep-HPLC to give yellow gl ass.N SI pos. ion) mz: 395

(NH) Cal ci d exact mass for CLOHHEE2NGSR; 394. CH3 20 Exanpl e 493

6- (1-(6-(3-nethylisothiazol -5-0)-11, 2,41tri azol ol 4, 3- bl pyri dazi n-3-y
Il ethyll quinoline To a solution of & no- 3- net hyl i sot hi azol e
(1.00 g, 5.6 mmol) in 10 nL of THF at - 48C (C}BC)Vdry ice) was added
i soprop . I I) 25 (
corrplei‘i/2 A O AR : %ﬁ&g@% ?nnlfﬁ HIHUF%S
ardg\(,)\l} 0 bbb fEB v&é@&@soﬂddCS Sﬁlblﬁra ﬁemoﬂy ) SMapllithiEH'me( qsmmg,,zssr thmmbhl)d
slowy via a

Th th |
cont i n&gMedert %ptrypg%qr haﬁpﬂpxa%?%‘é@\am?h eg in'30 gﬁ: fLipBu(S)f-I thé Wirred and
6-°0- ( Gh@hla&ﬁtol[ob °2. Ahtr sra@elselvént 3a§h}imﬁmﬂim WasYepDedd iyl fedutied @rdsnec and

(0.5787 g, f? trls(dlb ne | | adi ﬁi
(0.51 dheﬂdhﬂs%)‘ms is5eky é“el( o) %{%fjﬁj g ﬁigdo %R%g%%‘ Oh the
acet amge R mirRhee daded dnhECfMSQinSOcho[BdX&dNIEto Fheen e)actanarthmmsxmrm
up 5 to 50C for_6 hours_and was quenchedﬂﬁ%th 50 nL

1 o, PG 8 (it ELPET PRt b Bers i Grn bAoA 7o

or gani G, HHegsH WG Ve Eflerdohin 209 w%hc@fwa&rzsriﬁL off SO aqreDpussenhas Qﬁ'orded
were further extracted wth 100 Et OAc. The conpi ned orga

dried detak2-famshexuhd- f‘é‘ﬁh‘é@‘%ﬁ‘?'&ﬂéﬁn‘i"ﬂ)%{?lﬁ’ﬁld fyfeochigd f'oﬁ?é%ﬁagb 18 yiela)

puri fi edal R1idi MG 99ka. @ganjr cAEATB OgHARIY,: 083 OAC to 15% MeOH in
Et OAc) to give afford a re id. M5 (ESI pos. 10 ion) mz: 373

(MH). Cak'd exact nmass for C29HL6NGS: 372.
20  b) N-((6-chloro-[1,2.4]triazolo[4.3-b]pyridazin-3-yl)methyl
amine . In a 250 mL round bottom flask under N; were dissolved HATU (1762 mg, 4635

-7-methoxy-1.5-naphthyndin-4-

umotl}), 1-(6-chloropyridazin-3-yl)hydrazine (536 mg, 3708 pmol), 2-(7-methoxy-1,5-
naphthyridin-4-ylamino)acetic acid hydrochloride (1.00 g, 3708 pmol} in 25 mL of MeCN
then stirred and cooled down at -40 °C then treated with TRIETHYLAMINE (2584 pi, 18540

25  pmol) and warmed to 1t. After 30 min the reaction mixture based on LC-MS was evaporated
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Exanpl e 494

3-net hyl - 64( 6- phenv141, 2, 41tri azol or 4. 3-bl pflidazi n-3-yil met hyl km no
xal i n-2(1H)-one 15 (See Exanpl e 495)

Exanpl §,48%educed pressure and dry under high vacuum The crude solid was dlssolved in 100 mL
3-nmet hvl- 74(6- phenv1-11, 2,’41trj azol 014 - bl pyr cli_lazq‘u VAR ng h%Id]qw
noxal i if 2(’1_@1){11@1@3&@ with{TsrQH §3821 awg, 1 Hi32mol) and heated at 80™C. After

2- (2- metpyds ﬁmgea@ b?@e& o I RSO dRReA itk lﬁMﬁl@&ﬂfeﬁt&:ﬂlzé@witﬁ a0 A6Y).
20mmol ), tert

2-(3- nﬂ‘hwquezuwlwselwas eitragied BYuTiIADREM Wittsl P MeOlt e thegrapgicdays 48

: ¢l
R A A A N

di oxandritvesedeit ed i-RFrOH thermogmévlewatanq 662 mehangd the metherdiqyaymss
was dil S MENIOOH
The or eﬁ#crat%ﬁn%en%é@%%%ﬁeg%?ﬁ%ﬂ% %g]%%@é\?m ¢ 40 nL of bri ne,

dri ed dae:o @ so mmr@ddn conbiad yigide i- G(ﬁrclva@c[é 2 ﬁﬁ@que@ﬁ‘dﬂém%m -3+
purifi ok b r t . MS
Compountiz e SRR SR RRGANR 0oL £ 03, EIR RO s o RIRIL

m 20 36R% ¢9KR) [MEA] cCacaixacC st ENTG3486711416N60: 368. 138
tert-butyl 243-nethel -4-oxo-3. 4-di hydroqui nazol i n-641)acetate To a
sol ution of 6-brono-3-nethyl qui nazol in-4(3H)-one (0-.485 g, 2.0
mmol ), 5tris(di benzylideneaceton Nadi um (0) (0.19g, 0.20 nmmmol)
and Q phos (0.20 g) in 40 nL of THE yas Added 7

2-tert-but oxy-2-oxoet hyl zi nc chiNOr ingfe W], M in diethyl ether (8.1
m, 4.1 mmol ). The reaction was hea 50t for 16 hours and was
quenched with 40 nL of satd. NH4ACL. The m xture was diluted with 60

(T'- 0‘; Et OAGert 6LabLne1152.4 -ﬁlbeﬂdamshfmnméﬂhaﬂlbﬁ ETh-
ried over and concentr ate ,| ‘n 0 tQ give red soli
resi due) 3(tor 0g) i MERBH g%%‘%%r%@é&ﬁ@ (%8 /55

Et %C/ 'ﬁ%&ugd Eamamv&e Qﬁgaee@_ﬁ@ah{s%u@ne msﬁa(gﬁﬁl 43208 umo@m;otﬁdsﬂnn

275 exact mass for CL151118N203: 274. 5\| E[ﬁ%rrpl e
496 d1hydrogcn phosphate (2356 mg, 17311 pmol) and tert-butyl (6 formyl-[1, 2 4ltriazolo[4,3-

3- Met hyds %gnakﬁw&ﬁgﬁéﬁ do@%&ﬁ oidh Bndl) Bl 3F i-BudHEdn) BahD Y Watei

nazol i n-4( 3m one he t|t e conpound. was ?re pared usi n% t he
nmet hod thq;rwas added at 0 °C sodium chlorite (783 mg, 8656 pmol) and the reaction miXture was -

3-neth 36 & rFP*}s@fﬂaY h bﬂ-th%’réelchﬁﬁ agRhRscd Rl RYKisAARIBnc@nithtbdrahdey kdgeddn

oxal i n- -one. ( pos. ion) infz: 369 (MH). Calc'd exact
magd fcpres@g@ gnq_‘gbgm@e agggvas pRiract from the solid salts mixture with MeOH, filtered and

(8 o UL QRGP SRRl Yl fdacka Bl ATl G Sy i dazin-3-el)m

et hanam ne

( 6- Vi nydutgxyc@bariyDmietiwbHa [244 m@m&v%-bmmaamsﬁyqayb%wpﬁﬁ%ﬁ%éﬁ%& &9%%

an ar 90” E%ﬁgcq the next step. MS s/ m2942 M+1]". Cale’d
4,4,5, 5y"f %qrrgte({]y cht\“ nyf 50%}nox%%e§r %fpane (72 65 [ g
mml ), foeChHpdNsQh: 293.1
%hl oro-[1,2,4]triazol o[ 4, 3-b] pyridazi n-3-yl) nmet hylcarbalfl ate
0g, 11.3
b) tert-butyl (6-carbamoyl-[1,2,4]triazolo[4.3-blpyridazin-3-ylYmethylcarbamate. Ina 10 mL

round bottom flask under N were dissolved 3-((tert-butoxycarbony!)methyl)-
[1,2,4)triazolo[4,3-b]pyridazine-6-carboxylic acid (250 mg, 852 pmol), HATU (389 mg, 1023
pmol), triethylamine (356 pl, 2557 pmol) in 1.5 mL of DMF then was treated with a (92 p,

30 4262 pmol) and stirred at rt. Afier 2h the reaction mixture based on LC-MS was concentrated
under reduced pressure and then purified by MPLC (ISCO) with DCM:MeOH+N_H4OH (1%)
100:0 to 90:10 to afforded tert-butyl (6-carbamoyl-[1,2,4]triazolo[4,3-b]pyridazin-3~
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5 mol ), cesium carbonate (11.0 g, 33.8 nmol ), and

PdC12(dppO CH2C12(0.461 g, 0.564 nmmol ). The m xture was dissolved in
38 nL of dioxane and 4 nL of water (0.25M 10:1) and was heated to 80
C for }Pmthyldagvatfiatel U8 n¥R S2%0EUIMSOnE 6@IB LENEET ACHIE R, for Ci2Hi6NgO3:
.concentrated, and purified directly via MPLC (DCM MeOH+1%N1- 140H)t o
af f or d 2Phé- t|tIe conmpound (3.0 g, 95%yi el d) 10 M 2) tert-butyl
(6-formyl-F1, 2,41triazol or4, 3-bl pvri dazi n-3-yl ) met hyl car bamat e.

Tert-butyl ‘ _ _ | .
vinyl[ 1, 2, 4Pamiacy -pretiiy triazoleid.3:blpyridazineGoearbaxamide. py
1.76 mpe }m usta Qtlay ﬁﬁdb 03115g ﬂﬂe s&hfle aﬂﬁlti@ﬂdasﬁertrbu@t (m@ttefnoyhen

osm um t et r oxi (_», (4% wat er 15 solution), 0.0176 nmol) was
added éha‘%ttwa% f‘ﬂ?ﬁdﬂﬁt’rﬁ YiagpeihiearpRasdat e was added (141, 3.53
mmol ) and the reaction was stirred for 2 h. The reaction was then
extracted with dichloronethane (3 x 10 rrilL), dried over Na2SO4 and
concentrated. Purification via MDCM MeOH+19MNa40H) af f or ded
title conpound as a tan solid (35 % vyield). BocHN 'NLN 20 3)
(E)-tert-butyl ' '
(6-((hydroxyi m no) met hyl) 41, 2, 414ri azol ol4, 3- bl uvri dazi n- 3-

yOret hyl car bamat e. Tert - but yl “ N
(6-fornyl-[1,2,4]triazol o[ 4, 3- b] py&y z}m-B- yf1 met hyl carbamate (400
ng, 1.44 mmol) and hydroxyl am ne h)édroh’hl oride (200 ng, 2.86 mmol)

were conmbined in a flask with 25 mf of THF and 25 nL of 1 N NaCH
-solution. 25 Stirred at it for 11tkam@5n1added di chl or onet hane (50

m.) and extracted the aqueous Ia er 3 tinmes with DCM (50 nt_ dried
', larpy8-flyvares rolopd.3ralpyridind-ylimethyd)-Jrmethoxvgqu cline

4 -tert-butyl
(6- (chIbersdt BRD e iayw@%‘iw@)o@@waamom PEpH (50 ’SFWP% e85+
vnnet hyhearha i, ﬂe&ﬁ%ﬂ@da&éﬁbbﬁ% 23 fmittiered, and washed with Na;CO; (satd),
(6- ((hydrﬁgl m no) net hyl) 41, 2, 43tri azol o

b] pyri @& e3P Sﬂd)‘ﬁé%"rl&ﬁ%%gr%‘&h‘ﬁts@ id oMy %[P‘@ igBYME 63 (MiEH), Galp(d qxpet
Dl\/lfSan%aaéjﬂ,eésﬁsdﬁNghlépr opyrrolidine-2,5-dione (95.9 ng, 0.718

nunol ). Let stir at rt for 2 h. Poured reaction m.xture onto water
(20 mL) and extracted with ether (3 x 20 nmL). Washed organics with

vat er  26X(62h1dth)s-f1ib-NE2 G néz fdﬁ autﬁ 13%&%@ tﬁhaﬁqt o a
filtered and concentrate npoun urt

purifi @ggqumpfgz@gnepgoxygympyp-éf}@)}acenf@gfl (0. 22 g, 1 0 rnmol) 1 (5 chloro- 3-
(045 CHfabABLAMIL e frie . Yﬂé%@nﬂﬁ)&h@ﬂh@ﬁﬂp&sﬁhﬁé’(@'ﬁ%@@'rﬁﬁa@l}mﬂ

t hanam ne -ter

( 62¢chlor il yaprexty it rn@ﬁbs tﬁevhw;s@ded 2154 (SXonb | 4 mmpl) fjlowea Py 7.232-
yl) met (%h‘fcﬂt;ttgtz;%ﬁte((é 19 101 4 331 NRQKJringk! wé%t}&tyre WP tﬂaﬂﬁaﬁed ?081 5'0' o}

337 gno ot assi um hydr ogencar bonate (6

0. 3 ni fofl SEndpss arh alwempedtety@eegd @ak. gkherpixtyrg ‘@asdilfemdcﬁnﬂ H@ iﬁﬁateetqsed

i nter S t and

the' r oo s S SOFuERL B TR SR G PILPRRE do RUANRELAGGE |

m_) andolitwed e d Ofml. o Bigring, driest oveoNmSOa Wiampwretedmeacyel erudanroﬁwén
ved

naded AraPRRARCLY £3hGHE MG ARGy RO 0BRCHIERRE Bitde

conpou ﬂn@ht yellpwispldlast dvsirethpraduct.j BSNBE TpqsDON) We0 3L OSIHHIORRI cd e xaétinassl

the tit reclgglneﬁ;tﬁtg( %92 ng, 23%yield). 91
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20 tert-butyl

4- (8-chl oro-1, 5-napht hyri di n- 3-y1) - 4- hydr oxypi peri di ne-| - ear boxyl ate
. Dissolved 3-brono-8-chloro-1, 5-napht hyridine (210 ng, 862 gnol)
in 8 nL of THE and cooled to -78 CyThen added butyllithium (517 pl,
1294 gnol) and stirred for 15 mn, 'i@ tert-butyl

4- oxopi peri di ne- 1- car boxyl at e (2582294 pnol) and let warmto
room 25 tenperature over 1 h. The eaction was quenched with
saturated NR4CL and extracted w ,h i ghtgromet hane (3 X 20 nl),

dried over NaSO4 and concentrate€dZ1 it er j ate was purified - via
MPLC (DCM MeOH/ NHOH) to yield tert-buty

4- (8-chl oro-1, 5-napht hyri di n- 3- yIE adnple 502 .

hydr oxypi peri di ne-1 - car hoxyl ate ( q Al pl @ 497
4- (8- (( 643, 2MethoxyOe(i(lspipthyiisothiaz BByt ezt 5=yl i e
t hvl am no)-1,5- napht hyridi n- ﬁ)ﬁ{eiﬂlm&moqthél 4 0l . 10Deprot ection
of tert-hutyl

4- (B4( &t ?‘SﬁkSC-ha‘igFﬂ' wyh Sy Pynahgisahiareis SO0 & C28peb rebdp migdry THE

yomet hylanbaied wlo <C,kad opwb ﬁ a@néinmil.t)}ﬂ&xd%)(dﬁowm Hemnindhnddd-draponx y |
ate using the net hod descr |

(6- (3- rf%fﬁh%xwrwsﬁPé?mm%“%ﬁtwd?“&j“PP?’&%8?‘8?‘2%“6‘1%9‘ PHES P ST Py et

- hanam ngye MrtirewdS8indd bt 18 himgeang 1G8ixhle Emhulei2d k220l of Zmc(11)

Ex | 498
m?gp ( eyh@mdp £4-30mb PGyl | iMbangithe shugy ptifiedl 19 mippies-  TheAinrals ‘Kﬁs)“??é'ieﬂy

| ]2 1t644tmgi Jts ularl&m -Per A Bobia/3 -biplridaiaphl)hehyDiNméthatigimolide GO0 igoN
(0] er u

4- (84( Gl%lsmawan F mbdkn S HER g umrefrmed sofutiog ob fa; bis(@ippspyiriaseh ox®-% o

y Hret hy(i:ﬁ@i‘h?@H %mﬁhé]ﬁrebblﬂygl Fon r&nwlihndftpmcwmow B 610 Nenmob Aiseeivyd

.ate (30 ny, of DCM was cooled to -78 Y%{jﬂTthn
added [Ms'm]( 413’ TgiF ZIIGZHE’CS]( MG ﬁtt%‘dlﬂll ateflixicpndegser gshhaeledyd tler

30 mn.y, e Qm@ﬂg?}grﬁoﬁ of B ﬁr@&ﬁﬁﬂe%s Repehied, Qd@é?ﬁco el redc@idnf or

30 mn. e so vent was then renoved by rotary evgﬁoratl on and the

r esiSduenigtuze, aad theseik eghgated b 80 G fra 1t éié'le H&%‘@EF wasrabawd 1 cogh tpghand
exchangg, £8LHNo éD (ng@()% el ﬂveﬁl@edebﬁl W2k Cand eluted with 200 mL THF. The eluents

were concentrated in vacuo, and taken up in 5 mL EtOH. To the solution was added Si-
suifonic acid (1.5 g, 1.1 mmol) and the mixture stirred at room temperature for 24 h, and the
solid collected. The solid was washed with EtOH (discarded), and then 2M NHj; in EtOH (5 x

20 5mL). The ammoniacal eluents were concentrated and the residue purified by HPLC to afford
3-methoxy-6-((6-(3-methylisothiazoi-5-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3-
ylymethyl)quinoline (0.0013 g, 1.6% yield). '

General Method N,
=N
N R f R
7N\ rRe~{_} ) 1’@
R‘l \ — ” R3
— N R, 2 Ry
N — i O Ry ——8m8 = N \N
1+ . HO Ra R =N
8]
25 X
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(DCM MeOH+1%Na40H) yielded the title conmpound (15 ng, 60%yield).
MZ = 491.2 [ M+11], calc 490.18 for C25H2I F3N8- 5Exanpl e 499
64(6.,chloro-[1,2,4]triazol 014, 3-bl pvri dazi n-3-yfi nmet hvl) - 3- net hoxvq
uinoline To a 5 mM GEM mcrowave tu was added tert-butyl

2- (3-met hoxyqui nol i n-6-yl)acetate (RO 0.2 nmol )

1- (6-chl oropyricl azin-3-yl)hydrazi ne ( 4 g, 0.3 mol), water (0.5
m.) and hydrochloric acid (0.05‘,“’!'",- 0. wl ). The vial was seal ed
and first heated at 90 C for 30 1 {Afen placed into CEM

m crowave for 10 mn. at 100 C, with N%tts of power via . -
Power max. The reaction m xture was.adjusted the pH to 7 by adding 5

N NaOH - brown ppt. was generated. The brown ppt. was dissolved in
DCM The organi ¢ was washed withE@E&!?,-i@ri ed over MySO4, and

r enoved 904 YERL g i1 o YA UReth T REH GV SR RLAEH QL4 1 W o R 3 5 | R4 dUS B AT ek D2
chr omat 0graphy eredyne Tsco Redl Sep(r), F N 68-2203- 026, g
Si 02, 15 DCM Et 0Ac: MeOf 1=75%GnapisbyridingfplBhong | a/ i n). A peak at 25

mm was col | ected. The solvent was renpoved in vacuo to afford the
desired product as Ilght yel | owi sh SO|Id W: 20.0 ng. Ms (ESI pos.
ion) in/z: 326.53. Calc'd exact masg GerOCr6HI2CINS0: 325. 75.

BocHN) BocHN MeMe HO 20( R/ S)-tert:bujlyl

(6-(1-bydroxyethyl) 41, 2, 41tri afol¥ 4,'*8- b] pyri dazi n- 3-y1) met hyl car bam
ate In a 10 nL round bottom fl as pler N2 was di ssol ved tert-butyl
(6-formyl4l, 2 4]tr|azol o[ 4, 3- b] pyrlda2| n- 3- yOnet hyl car bamat e (200
ng, 721.unvlethyl A-(Sord napHEhyridin-66 0 dipcetpte. 78 C and treated with’

PE;E%/: RRIES hL\‘{neBré’@ @gjo%éﬁ% nﬁ}h%l %%}@ih&d?%e 4\"691% h@&ﬁm)rryé&gceéest | 10an e

m xt ur e:atbaafad (@hg,Ll@-mﬁolz svepadissobugt il mbof Wﬁfnhwafd prcblcated a0 °C

d ﬂ@ousfmpﬂx %zea%ﬁ&f ?7 gnp?lée Wl Redidh b nf:&'l a@ﬁ hirifA%Ed MPRE
ri ere

d over and concentrate ced pressure.
The Crusnig atmdlienlbmgﬂ% Dﬁ‘—h@ 10% MeCH to afford ethyl 2-(5 oxo—l 6 naphthynd1n—6(5H)
- hydr ox et h 1 41t.riazol o[ 4, 3-13] pyri dazi n- 3- yHnet hyl car bamat e
(202 Qlt% o'%g’éﬁﬁl V\;éiz used without further purification in the
next - step M5 ink = 294.4 [M1]t Calg Cl 3H19N503: 293. 3. /si

Exanpl e 500
‘N4(6-ehloro-11, 2,4ltriazol 014, 3 azin-3-171).net hyl)-7-nmet hoxyq
uinolin-4-amne. a) 2-(7-metho nap g hyridi n-4-yl am no) acetic

acid hydrochloride. In a 100 nL ound 10 bottomflask wer e di ssol ved
8- chl oryp- 3- syt 6l o tith pHdine-6(SHReD propdioig acid hydre eand gl yci ne

:ﬁré% gt t—g laﬁé‘alﬂég}fr"gl(:hé@%ﬁg) éfjfat%%t érg)éf%éfi {%{ﬁ d l{l/g?l?r) asegsfl\@ld%uc}|

LC- M5 v@hutibs Theredinky anEhlizeddt p@(E‘S’SfM @& ha unbmtaemcmbe W agtarnbims The

- dissolved in 200 nL of 1-1C1 stirred at .6 0 After
b © heeUaR F O3 COP ST S U eSS e A e ot BB P hen

0C and yeheend exionsD) 18GéHove the water. The crude 2-(5-oxo-1,6-naphthyridin-6(5H)-
yl)propanoic acid hydrochloride (30.56 g, 92.3% yield) was used without further purification.

20
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15 precipitate. Filtered the solid (3.97 g) then evaporated the
aqueous solution and triturated in 75 nL of H20 at OC then filter
again and washed with 25 nL of H70 at 0C (1 58 g) to afforded total

for C 1H1IMMEM6 chloro- 1 24 triazolo 4 3 b

d : 50 i
ound BUTURP oty ZrHRED0 gt Sl ?%@é%d’%ﬁ?yz Bopgolt a@“‘iass
' grml ), hydrotifloxide @7 mgr | .8amhel) d/)-Phifenre2i(hengtindd azgggﬁl)P

t A Wh @GRL @f' de
50 d’rl)tﬂé%%ﬁ @% ?%rpmrg%&h&%% ﬂﬁg%ﬁaaﬁ%&s%? |Kr %ﬁg% cool ed down at
- 4oc t heaomrreat BIPBAL (9657 ﬁaﬁesrmnmamme@%d thylreactigiwas Stisred figg) 30 rakytes,
war ned t Af ter 3 %ﬁﬁ‘tﬂ ekt
evapor é‘{‘g TRASESF %Ia%ged pr 8@1 g%%%&é%l%%é&ﬂ%&a@ g l{\3‘9%uuleﬁTl\r?gﬁc
crude sgth ﬂgmdamtdﬂ@%dﬁbﬁm'{do 00% IBOMrTi] 0% MpOHr/ b NHeOH} oosaldl'-(@-flepro-5-

fencti St s DR REE B Thambiione "

newbr alyipagpandhidraNd X300 b, 67%héeldqueous phase was extracted 3X with
DCM with 10% MeOH then the organic |aygr was 5 dried over Na2SO4,
filtered and concentrated under redyce essure. The crude m xture

was triturated with hot i-PrOH then edy down and filtered (662
ng) and the nother |iquor was evgpor at e mnder reduced pressure and
purified by MPLC (1SCO (210 rrg}\IWth OH 100:0 to 90:10 to

af forded i n conbi ned yields 2N
N-((6-chloro-[1,2,4]triazol o[ 4, 3-131 I
yOnet hyl ) - 7-net ri oxy- 1, 5- napht hyri di n-}, 4- N ne (872 ng, 69%vyield)
as a off-white solid. M5 10rez=-- 342F1[|\/Hr1]+ Calc'd for
ClSlll%CI N70.,, 34 . N = P4 b6

(6- ear banoy =11 2 e
a) MMMMM

3-((ter i 6-ca

oyt TG ARG LA ALE It ol Azl op e E*‘fﬁ’.’“?;%ﬁ%‘é@ﬁ’

 2- mst hyil)pphohytmzid2 (B89 D82 3RDY ahd mh)enylpimsalsm 386 enehidrspel) were
phosphat.e (235 r

“(6-for 3&’ iflt%q?g Lﬁ %Ng%g? gergl Egz‘f%ﬁ%ﬁ)%ﬁg?%yl%g? ?n%){ SelOWGOO

g, 2 l&ddinofmf PEAD @33rl, df4 hmBl) Ghil thedeastion waf stinesd et rovméﬁnm@u@ofééhhr

at 0 C sadi um chl |te 783 i 'y

was vvar'ﬂ’@g Wl'ftf: TeagHoR gt %cergiggc &{Hﬁh%ﬁﬁ%? glra ]\h‘% g”gﬁ%‘#g@é& I\/)Igéévjvg’s

concentpatmad 90%dmwfemrcmom 1946 28ROt giett tabemic G(ddS-doprg-onblsmethyl-

CorPont B HORCURE A LEEtIRl s Nty BN ot B bok 220

3- ((t erthipustreyieldy honoth okl Bydaratdd By, pmpamtamrfa[(a:hsalbmoﬂdhﬂm &-160car

pur 11 cs B2 AR O L2 e s 108y b P st g 05

Cl 2H15Na8 o YB3A3 (1)-251-(dIlubrerd-¢lbmtttyl-1H-pyrazol-4-yl)-[1,2,4]triazelo[4,3-a]pyridin-3-

6- b 41,2 - 3 t hyl b te. |
10" O B O S B B e L i e B pfeflang et & 1
3- (st erdry: @Mh@?%ﬁ@rdb@ﬁlﬁh bﬁﬁg&'}yﬂehmded for retated (Tompound 13 the same program, the

1,2, 4]tr 4, 3 ne- 6 r
ol ) . peHe GBI hLD RS USRI e ANt ARTEOTSSHST SRR 7 et
in 1.5 glc 330 105 @JBEQFW?@ t 1 eaMR ¢400i MHz ACALOROFORGLAPipin ANEI(d, J=5.18

ConcentHasdd 1t HaGHRH T esity LRaRg cHER GhPRhral vy 5

wi th DGl MOt 3149 €11849 1 199:70 (§,9 9. 30(sf DHRB 78 (d)0e7.v B HE; DHY BI93 (s, |
(6- car bamoyi41, 2, 41tri azol of 4, 3- b] pyridazi n-3- yOnet hyl car bamat e
(129 ngth)-52% vyi el d. MSmm = 293.2 [Mtlr. Calc'd for CL2HI5NG03:

292. 3. :
3-(am nonet hyl)-N-nethyl -[1, 2, 41tri a%g?of4 3- bl pyri dazi ne- 6- car boxam
ide. 5 The title conmpound was made using the sane conditions as
tert-butvl (6-carbanovli-



a) 1-(5-chloro-3-fluoropyridin-2-yl)hydrazine. A m xture of

5-chl oro-2, 3-di fl uoropyridine (10.0 g, 66.9 mmol) and hydrazi ne
(10.0 m, 319 nmmol) in iPrCH (50 nL) was heated to 65 - 70 C for 6
hours. The m xture was cooled to 23 Nfiltered, and washed with
Na2CO3 (satd), and H20. Product isol@te s a white solid. M5 (ESI
pos. ion) mz: 162 (MH). Cale'd exac 5N ss for CoHS5CLIFN3: 161.
b) |
64U6- chl oro- 8-fl uoro- 11, 2, 41t r4 ovridin-3-yllnethyl)-3-ne
t hoxyquinolin. To a m xture of 2-(3- qui nol i n-6-yCacetic acid
(0.22 g, 1.0 mmol ), 1-(5-chloro-3- Ryridin-2-yl)hydrazi ne
(0.11 g, 0.68 rnnol) and triphenyl phosphine (0.97 g, 2.0 mmol) 20
(on solid support) in DCM (5 nL) was added DIEA (0.24 m, 1.4
rranol) followed by 2,2,2- trichl Branpletthitrile (0.14 m, 1.4 nol)

- vr}azclb'. N Fldl i}?rz#ggo%g& %:]P_\ééiiﬂm:}:%i @!E n
an appr e~ 1T XTU )

flltrate was dlluted mnth 505@haghﬂ§@@3§ﬂ6HMQn§olutlon was washed

d.b
NaoSor i BB Bniar B Thev S e me sl maflics B bBuefibuPatitiled
by a sifor eangdd 5030[Saparatedbp pnpcxgneqmﬁc (CEnr@RakQD @H@%WEO]%EW@A@ Prtlo

5% AP M, S 3 D22 RS T B Sl 74 Bl sy B

- Exanpl 63£62u previous crystallagraphic data and potency recorded for related compound in the same

3- thhox 64(643- ttr ot hi azo yl i, 2z 0l 014 flid
o2 e 3 PO AT PP R0 Aoy P diied 1 b iR RIofs s it

5- QVWWD}@'Z"[!MH&’JI tAOBSH. PRk €,{ ) JN®.g, 0. 28 rrrml) and 0 3 nL dry THE
was cooled to O C, and |sopropylnagneshyn1chlor|de (0.30 mM, 0.30
nmol ) added dropw se over 5 m nutes e mxture stirred an
additional 5 m nutes before all ow ng mto rt. The mixture was
stirred at it 10 mnutes and the m xtur annul ated to a sol ution of
zinc(ll) chloride: (0.30 m, O. AU oly)L;g}mand the slurry stirred

3

10 m nutes. The zincate was trea
6((6-iodo-[1,2,4]triazol o[ 4, 3-b] pyridazi nyl ) met hyl) - 3- met hoxyqui n
oline (0.0890 g, 0.21 mml), 1 niL dry%y and a preforned solution
of 4, 5-bi s(di phenyl phosphi no)-9, 9- di nat hyl- 9H xant hene (0.012 g,

0.021 mmol) and Pd(QAc) 2 (0.0024gi 0.0é% gnol) dissolved in 1 nL dry

THF. The flask was fitted with a ndenser and heated with a

90 C oil {@%Q {(9(5 -Rfbrbpyridi-Z{nSaior 1.2 4 RFiagdlofd 3-8 ppridiaetv ehwrd 6-
r epeat ed, to the reaction 15 mxt and the m xture heated
at 90 C for 1 h. The nmixture ﬂégﬁgﬂﬂ@ﬂb§£§$ﬂg%ol to it and | oaded
onto 10 g of Si02 wet-packedcw THF, and eluted with 200 nL THF.
The el uents were concentrated i uo, and taken up in 5 nL EtOH
To the solution was added Si sul (1.5 g, 1.1 mol) and the
m xture stirred at roomtenperature f 4 h, and the solid
coll ected. The solid was washed with Fﬁearded) and then 2M
NH3 in EtOH (5 x 20 5 nL). The anrnoni acal vel uents were concentr at ed
andig he residue purified by HPLC to af fford
3- met hoxy- 64( b (3aihlop¥lilifis Qh-%zﬁborﬁpﬁfrl&iﬂh»ﬂ]ﬁhﬂiiﬁez0| o[ 4,3-b] pyrida
zin-3- yl)netfytyqurnortne (0.0013 g, 1 oyle neral Method N.
Exanpl e 503
(10-6-(148-fluoro-641-nethyl -1 yP@ eh £)-11,2,41tri azol ok, 3-al
pyridin-3-yfl ethyl)- e

F

a. 2.3-difluoro-5-(4.4.5.5-tetramethyl-1,3.2-dicxaborolan-2-yI)pyridine.
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1, 6-napht hyridin-5(6H)-one 5 1. ethyl :

2- 15- ox0- 1, 6-napht hyri di n-6(5H) -ynacetate. 1, 6-naphthyridin-5-ol

(1.00 g, 6.8 mml ), ethyl iodoacetate (1.6 m, 14 mmol) and cesi um

car bonag 85d AL SeBaladiéd pFIARE ¥ialRisehalig s&ahu Gd:hldﬁo 23 diflu@épyfidinet(h.org, 33

stirred and heated at 100C 10 for 2h u ?g;u@ T%ﬁi 0 i

conpl etmmobypinaceldiborane (W4 & WREeht ¥ 81?‘1-? 3r$d B G2 40pad &Oremaly

g. (gr5adl %ﬂ% 1 Té,.Qh(QQf](é C} d@% &(?\ivﬁf ir@bie) S&Eldi‘_ty then he:agt'szfd0 /at 100°C for 16H o
0XO0- napht hyri din acet o Yi e

2. 245 hewts. Ihﬁﬂgﬁbi?{WrCP’éﬁeﬁﬁﬁaﬂgllee? m@d&% (88%&% a&‘&‘fﬂd %ﬂﬂi‘

15 % ( %&&Qsolm@% MRk Céimd 197 wWak afiba with PGSO MRtctedthen &)nc&‘lﬂﬁtedl t6 gme\aed

in

soluti on, then stirred and heated at 100 C

f or 1 Hrowmeil. | Tlllfh‘@l wassRurifich bR L& siytiag @’Ith'i'ﬂ‘éo'r)/‘é%t% XARSRt dré was
concentdr,@szgsisgt%r 5-{ehAbER0- B3 95 ¥aBoroRAG- ﬁﬁﬁrﬁ&iﬁ@?ﬁ@' 2:59%4 yiEd) Wt h

“benzene renove the water. The crude
2 ( 5- oxelatedsasrclisht bpneakihwhich Flidifad)uppn planting L&EM§ SAgT BE PgPFids the
(123 56 1QronRPucil F36Wal ) RS USE At W DRRME: if Y drboh abvel NIk 6d =080.220
3. 9@43[NﬁdbrﬁaE(X@rﬁafhﬁﬁﬁﬁﬁhéVﬂonl 4-v1) pyridin-2-yl)-2-(5-0x0-1,6
-napht hyridi n- 6(513)-y1) propapehydrazi de. HATU (1053 ng, 2.7 '
mmol ), 2-(5-oxo-1, 6-napht hyri di nY8(5M) -yl ) propanoi ¢ aci d
hydr ochl ori de (470 ng, 1.8 mmol)
- 1-(3-fluoro-5-(1-nethyl -1H pyrazol
(421 ng, 2 mol) (step 1 of Ceneral Me
of acetonitrile.- DIPEA (967 Id, 5.5 nmol) was added and the reaction
was stirred for 30 mnutes, until reaction was conplete. The crude
mat eri al wag CqQ 2pgdad dbkddvEidinge @ MPLC with a gradi ent
100% DCM t 0 7909 \Y Je NFAOH) - to vield N -(3-fluoro-5-
(1-netipda pr&éslm[@mbivasfladﬁb() mummb ﬁr-cnloym)m@ne (3.0 g, 16 mmol), cesium carbonate
3(/:5 eIO)c(IO (}5 6 1A rRmt Hyf I dmsn (d%h l_glpho%plgnél)@rﬂ) %%ﬁ%%ﬂﬁ'd%ﬁl&ﬁg 0 ngy, 67%
4. 4B) - Ght(lﬂméﬁeﬁhhmtiﬁoﬁ}]ﬁex((ﬂ S@Bhyhmhl),rﬁyld aﬁediﬂnsry Py AR5, > teramethal B8k 4, 3

- al i di th
N 5 bl R f D] LAELAL a8 S 02 i) e
napht hyhixelireiwad Hidhed ﬂvﬂhyi.’rgop; sepiammymhmd atRI°C400threg ho\gslepnmix)turan@s
T o b g e 3t o e et AL VR el Porefhag et L)
DEAD ( 238ceirated add purifieyl b3 MIPLO ¢clitediwith Ol OXamethtnal iredicldorometiame) to yield
t t 1.h Th o
o r Slerap - Wi oG B oo § B oS R BB U A0
MeOH / [piitiderd d for i@t sd1mBeerrss. 6- (1- (8- fI uor 0- 6- (1- net hyl -

Ci

i din-2- 5 yl)hydrazine
were taken up in 6 nL

=N
I
S N
{
_NH
. N 2
Lo

c. i;(5-(5-9_1_110ropvridin-z_—vl)~3-ﬂporom'ridin—z—vl)hvdrazine-

To a solution of 5-(5-chloropyridin-2-y1)-2,3-difluoropyridine (2.4 g, 11 mmol) in IPA (35 mL,
25 0.3 M) at room temperature was added hydrazine (4 mL, 127 mmol). The reaction mixture
was stirred at 66°C for 2 h, at which point the reaction was cooled to room temperaiure and

concentrated in vacuo. The concentrated material was suspended in saturated NaHCOj3; and
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2

O1H pyrazol -4-y1)41, 2,4]triazol o[ 4, 3-a] pyri di n-3-yHet hyl ) -1, 6- naphth
yridin-5(6H)-one (220 ng, 57%yield) as a tan solid. Separated by
ggepef aﬁxleye% ¢§Eﬁaﬁl%du@! Ralkenith) nlikry (. méﬁﬁteﬁhnnmsSerm}mdeawwbﬁﬂﬁn

O bar system pressure; 70 nmL/m neri
yi el d (Iﬁé,), gnd)ﬁ].te(rgitf) |ob@pbl-gi( chloropyridin-2- yl)-3-ﬂuor0pyr1dm—2 yl)hydrazme 2.1'g,

- et hyl§ @Hy,gm?] %"%yr . ?ﬁz%ﬂ{»@ A¢4i1baagat i biByabpy gl di n- 3-

ypet hyl n-5 6 -one (60 nmg, 15%yield). On the basis
of previous 25 crystall ographl c data HH otency recorded for

rel ated conpound in the sane program\_tfieNabsol ute stereochem stry
has been assigned to be the R enanti oney,. mz = 390.2 [M-H], calc
389. 14 for C201116FN70. | HNMRSY WHz 4 QROFORM-d) 11 ppm 2. 16
(d, J=5.18 Hz, 3 H 3.97 (s, 3 6l82.(d,/J=6.55 Hz, 1 H 7.01
-7.13 (m 2 H 7.41 -7.49 (m 1 7. 4'}(d~ J626Hz 1 H 7.61 (s,
1H)771(s'1H)833(s 1H)87 “'NI773H2 1H)8.93(s,‘1

30H) . Exanpl e 504

(S)-6-(1-(8- quoro 641 rrethyl 111 pyrazol 4 yl) 11 2, 41tr|azol o[ 4, 3- .
al pyri di.n- 3{Rb-b-d1-d floGoayzidi : 123 trismelof4s3-luyridin

conpound was synthesi z i h general manner as that

previ ously ik hl6s ehchl ﬁd}n . Scperated by preperative SFC

( Chi r al Regufed) acQirdinig tc( Generallhaelhodﬁ‘l S?hwalrsyparaz@%bw@mﬂarag@eﬁwc iplOgP

DEA;, 10 t he basis
of prev(?%ﬁg 2é)|)ejlst é?lpo Saﬁ# éﬁ_?a an o'{ogtrlllé@mégiﬂor(?mrs Qemrel at ed
c o rrpo urighckpredsiie (s r410mn$jr d?gr &erbasuha‘ padysois gtystaBegraphocdainansknojenigds  been

gcef%crt %ﬁi&e%g?ed%?{gl%?}ldsg@e sa&@ pllyglzarrfl‘ %%gs&ut[e Mtebenenfi ?&fha‘é %861’114
13) 6§1asé1|§ne§dﬁebhﬁmwnmcdlﬁ?h2 yl)-8-fl uo)ro 11,2, 41triazol 014, 3-al pyr
i din- e N ri ;
1.1-(5 é’P{Fo‘%é?i"'g‘% 310%‘5 §°f(1d %‘%@%dﬁ% y}miﬂé ‘g)zoul\ﬁ%z DMS0-de)
2, 3-di fib wefma & (@AY, &, Bz Bdﬁ}@’ﬂ&(dhy%}&zm,z -Hti To03ald ol A2 -1\ Di4 {ddi ne
. A 350 I ' Lt
5- chl or 5531588 FrubRb SR Gnd S8 ) 193 - SO 2 B 1o 4 56,240 Mg
g, 130 nmb %.61 o071, 1.79- Mz, 141)38. "mJ—rﬂ)T&(,m PADERRId¢,1/=8.5§, 1.81 Blznhrb) 9.03 |
and 1,4 ane (215 m, 0.16 M, flushed with argon, seal ed, then

heat ed @t 0C for 16 hours. The m xture was concentrated and
diluted with DCM (200 nL), then washee=Ni t h

\

N
peSie
S
\“'-fN

F

Example 506
(8)-6-{1-(6-(5-chloropvridin-2-v)-8-fluore-11.2 4itriazolo[4.3-a]pyridin-3-yl)ethyl)-1.6-

20 naphthyridin-5{(6¢H)-one

Prepared in the same general manner as that previously described for example 505 using
General Method N. Chiral separation by preparative SFC (ChiralCel® OD-H (20 x 150 mm
5m), 30% MeOH 0.2% DEA, 70 ml/min and 100bar system backpressure (1;: 5.8 mins). On

the basis of previous crystallographic data and potency recorded for related compounds in the
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5 water (50 nlL). The organic layer was dried with MySO4, fiItered,
then concentrated to give a brown oil. The oil was purified by MPLC,
eluting with 10-60% Et 0Ac/ Hexanes. 2, 3-

d' fl uorsé’nép oh, %ae%bgaa&%ré?éowelmmaa el ABRIICh BB th-SYAMM okl IS (1 6

g, 69%yield mas i solated as a |light orange oil which solidified
upon st=aR&i +M£7@£F§ﬁ@%%aHh@uﬁ%@ddEQSas the boronic acid. However,
the structure of the product is as deawn above. MS in/z = 160.2
10[ M+1]. Calc'd for C | HL4BP2NO2:
5(5-chl oropyridin-2-yl1)-2,3-difl uor
was added 2-brono-5-chl oropyridine (3. N ,
carbonate (15 g, 47 mmol ), 1,1 ' ot
(di phenyl phosphi no) f errocene- pdT i.j){ dichloride
15di chl or omret hane conplex (2.5 g, 3. Ny, and
2,3-difluoro-5-(4,4,5,5-tetranet hyl- Tx3;

di oxabor ol an- 2- yl )pyridine (4.5 g, 19Fpunol) in 1,4-dioxane (120
rril) and water (22 nmL) The m xture was flushed with argon, sealed
and stirred at 90C for three hou@ﬁgﬂ@kLﬂﬁxture was concentrated

e. Toa pressure vessel
16 nmmol ), cesium

in di chI or orret hane) to yi el d,6-nag_hthvndm—5(6H)~one

205- (5-chl oropyridi n-2-y1)-2, 3-¢di
(2.4 g, 68%. MsS mz = 227.2 | e
c. 1-(5-(5-chloropyridin-2-y0-3»
sol ution of 5-(5-chloropyridin-2-yl)
mmol) in IPA (35 nL, 25 0.3 M at roo er&ture was. added
hydrazine (4 ni, 127 mmol). The r.eactigo xture was stirred at 60C
for 2 h, at which point the reactron was cooled to roonrtenperature
and coricent ngBdthorer5yfometh b 1AL S ihivdrazines suspended
in satyjate HCO3 and .
e g LR Ay A a?&%ﬁsg%%%kﬁeﬁ‘eﬁf?%“%r @&m‘ﬂ“’*’ﬁ‘d‘“ ?
fi hoer et)-3-Guabpgidin-2-yl)hydrazine
1-(5-(5-chloropyridin-2-yl)-3- quorqrx
83% yi el d) Ms nlz = 239.2 [NH]

| uor opyri di ne as a yellow solid
for CLOH5CI F2N2: 226.6. Cl N NH2
i di n-2-y1l)hydrazine. To a
cdifjyoropyridine (2.4 g, 11

ridin-2-yl)hydrazine (2.1 g,
or C10H8CI FN4: 238. 6.
oro-11, 2, 41tri azol 014, 3-a
611) - one Prepared

a a@ron by preparative SFC

Ipyrrdrn 3- yerthyI) 1, 6- naphthyrrdrn--
according to CGeneral Method N ChAFral -

(Chiral Cel (r) OD-H (20 x 150 rm¥ %) OH 0.2% DEA, 70 nL/min
and 100bar system backpressure 4.0mni §s)." w{ he basis of previous
crystal | ographi c data and pot ency AN "’

2. (R)-6-(1-(8-fluoro-6-( lﬂethvl-lI-I-imidazol—4—vl)—{l..g..4]triazolof4,3-a1 pyridin-3-

vilethyl)-1,6-naphthyridin-5(6 H)-one.

Prepared according to General Method N. Chiral separation by preparative SFC (ChiralPak®
15  AD-H (20 x 250 mm 5m), 40% MeOH 0.2% DEA, 70 mL/min and 100bar systern

backpressure (t; 4.1mins).

On the basis of previous crystallographic data and potency recorded for related compounds in

the same program, the absolute stereochemistry has been assigned to be the R enantiomer. M3

m/z = 389.8 [M+1]". Calc’d for CoH;6FN70O: 389.4. 1H NMR (400 MHz, DMSO-ds} U ppm
20 1.97 (d, /=6.94 Hz, 3 H) 3.68 (s, 3 H) 6.75 (d, J/=7.73 Hz, 1 H) 6.94 (d, /=6.85 Hz, 1 H) 7.52 -
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10 recorded for related conpounds in the sanme program the absolute
stereochem stry has been assigned to be the R enantioner. MsS nfz =
420.8 [Mtl]. Calc'd for C2I FI14CLFN6O: 420.8. 1H NWVR (400 MHz,

DVSO- d6) ( 48 &, iz 8l63Ht, 7. 03
0 J %sm%)@]qj)(ﬁdfféﬁ?oéshﬁggﬁg;ﬁ 66 ’785(&1 311?5 §§s 78) % F%i 703
Hz, 1 HyF8729%88H8.109) §.99 - 29H(mgl ¥p (dd, J 8 56 2 49 Hz, 151 H) 8.61
(dd, J=7,97, 1.71 Hz, 1 H) 8.70 - 8 Z§(m 1 H 8.92 (dd, J=4. 55,
1.81 Hz, 1 H 9.03 (d, 1 H.
Exanpl e 506 :
(S)-641-(6-(5-ehl mopyridin-2-0)-8-fluoxyenll, 2,41tri azol al4, 3-al pyri
di n-3-yflethyl)-1,6- 20napht hyriAFH- 5( o] Prepared in the sane
general manner as that previ oGsY sckl bed for exanple 505 using
General Method N. Chiral separation Fy pgieparative Sit (Chiral Cel (r)
OD-H (20 x 150 mMm 5m), 30% MeOH 0. 2% =n70 mb/ m n and 100bar

syst em backpressure (tr: 5.8 mns). Onlthe basis of previous
crystal |l ographi c data and potency- recorded for related conmpounds in
the sanme program the absolute SE gggebmhlstry has been assigned to
be the $, enantioner. . 2 d '
21 5- 1162008 flupx pethyl-d

5110- 6- (148- 11uor o- 6- (1 nethubmshh Fidiba 6H)-dnel) - 11, 2 41tr|azolol4

3-al pyridin-3-vflethy hvri di

1. (37 Drepegecin st Bperapamar oAt e oty Sreaped B rarl Ao Dising

Er (e gaE g@edﬁlm m@maqxgeﬂmwn ahﬂﬁl)ﬁlgfepaﬁtﬂ!d”ﬁﬁc mmmd Paki® wma(amm A56anihor
chl or opyr.i di n- 2- ridin- i ne :

TR 6 Conama o agian BoPabken 1S i ani Bpb st PGty S iR 5.

al gy h q.h@b%ls o(%}évﬁﬁlla w'\y/)éttaﬂnog«aﬁﬁ@mtgu@dfmﬁ& ﬁel:%r)ie@fbg related cdRigmadei the

according to ner a hod se ara i on a

( Chi r al PEE@roEsTAthg phsolgtesteseesh msgﬁas ﬁ) 9. bfé‘%%ﬁp {)%“‘ ﬁ(‘%“‘?

and 100bago $palfm @ggi@%@@%mgmo, 3gbdm ns) ‘On the basis of

previous crystallographic data and poten recorded for rel ated

conpounds in the sane program the absgluie stereochem stry has been
assigned to be the R enantionmer. M rn 9.8 [MA-1]. Calc'd for
- C201116FN70: 389.4. 1H NWR (400 I\/Hzr<I DVBO? 0 PPm

Example 509

15 _
(R)-6-(1-(8-fluoro-6-(1-(2-hydroxyethvl)-1H-pyrazoi-4-y)-{1.2 4] triazolo[4.3-ajpyridin-3-
yDethyl)-1.6-naphthyvridin-5(6H)-one
Nz
THPO’\’_N:
1. 1-(3-fluoro-3-( 1-(2-(tetrahydro-2H-pyran-2-vloxy)ethyl)-1H-pyrazol-4-yl)pyridin-
20 2-yDhydrazine
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201.97 (d, J=6.94 Hz, 3 H 3.68 (s, 3 H 6.75 (d, J=7.73 Hz, 1 H)
6.94 (d, J=6.85 Hz, 1 H 7.52- 7.59 (m 1 H) 7.64 (dd, J=7.78, 0.54
Hz, 1 H 7.69 - 7.75 (m 3 H 8.46 (s, 1 H 8.63 (dt, J=8.12, 0.88
Hz, 1 H 8.90- 894(m 1 H Exanpl e 508 !

5(S) 641- (8-fluoro-6-(1-netl i mclazol{4-yl)-11, 2, 41triazol o[ 4,
3-al pyridin-3-yl)ethyl)- 1,6-haphthyridirt-5611)-one Prepared in
the sane general manner as that, escri bed for exanple 507
usi ng General Method N. Chiral separati on by preparatlve SFC

(Chi ral Pak( la) %Ddbl-l 20 tetr Sy QreyAiI Sy - iviethyil Hepvingzmle. 70 ni/ nmi n
and 100par l.em ba ol
previo é’?“; tan S(l)“mrrla ﬁ‘gnea§eodg{ﬁgand4 ﬁgr?oelj;]gc:ﬂ 3!%1821:@'3«(1& glef‘(g?oé)%%e{? el%[l )
conpou rmi PMM(108 mIs)amas abmsqt w@rstir fonéo awsoTQJthe nyxEreawsiddtds-ty has been

20 QS LSS SO BITBT0s NSt Blin) el MY ol dreor

el t) - 6-rhiktuBwhd dimeed-vGit ddter eknjd@mna(o}@lt\hryh FtOAcl(3 py50amb), augd sppgepudnily? | 41t
[I_Il_lgéo{ tw%askﬁqzmﬂpxrgtleg {2 X SQU m}d anedtbr%e dr;ed OVeIaSBd]RHTy suifgt]e nangcf%ge)‘ Oﬂf‘e crude
1.143- friubdﬁ:lf@w@évaﬁ&m@ﬂ entoaliicd pel-adtippyfiaivi@ MALEXPYeo 191 EtrApir azol -

-yl)pyrldln- 02- dr 0
o bho e, BoRd AP RE R o iory el (053 8 -
m xtour exs @fcleaesil. IS as 02RO @ME-2D. Calgd f&3C¥HpiNE 3223hd 4-i odopyr azol e
(10.00 g, 51.6 nunol) in DWF (100 n.) was al/lowed to stir for 10
mn. To the m xture was added 2-(2- 5 ‘
br onpet hoxy) t et r ahydr o- 2h-pyran (9.98 ni ,063 mol ) and heat ed -at
80C overnight. The mixture was diluted w th-@ater and extracted with

Et 0OAc (3 x 50 nL), and subse ntly vvashe wth Water (2 x 50 inL)
and brine, dried over sodi uqu fate, iltered. The crude
m xture was evaporated onto purified via MPLC (0% to

50% EtOAc in hexanes) | sol a ed
4-1 0do- 1- ( 24 tle@riadt :

33;/0 110as a Cl&'oxaborolan-— ~yl§ﬂlﬁ pvrﬁgo"f'e 0 [I\/H] +. Cal c' d for 01011151N2

To a solution of 4—1odo—1—(2-_(tetrahydro-2H-pyran-Z-yloxy)ethyi)—1H—pyrazole (8.7 g,27.1 _

15 mmol)in THF (75 mL) at 0°C under argon was added isopropylmagnesimn chlorideasa2 M
solution in THF (27.1 mL, 54.3 mmol). The reaction was stirred for 1h at 0°C. To it was added
2-methoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (6.7 mL, 40.7 mmol) and the r‘nix.ture was
stirred for an additional 1 h while allowing to warm to room temperature. It was then treated
with saturated ammonium chloride (100 mL) solution and the product was extracted with

20 EtOAc (3 x 100 mL). The combined organics were washed with brine, dried over sodium
sulfate, and filtered. Crude material was concentrated under reduced pressure to afford 7.1 g
(81%]) of 1-(2-(tetrahydro-2H-pyran-2-yloxy)ethyl)-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazole as a clear yellow oil. The material was taken on crude to the next step. MS

m/z = 323.2 [M+1]". Calc’d for CigH27BN2O4: 322.2

25
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I, L OO b.
1-(2-(tetrahydro-2H pyran-2-vlory)ethy0-4-(4.4.5,5-tetranmethyl -1, 3,2
- di oxaborol an-2-y1)-1H pyrazol e. To a solution of

4-110d0- 1- ( 2« { 1224 HARYA-0+ 2kb BithARoudinyhal iy IRpPIokS. 7 0,
27.1 15 mol ) 7n under argon was added

i sopropyl nagneﬂlnxr!ﬂ_l.r.?.hl oride as a2 Msolution in THF (27.1 niL, 54.3
ol ). A ta@n{Letasé LRNLAESA 9) wlrlr@qteft zydlr@zﬁtpy%.z ﬁexy)ethym @dgest

2- met hoxy- 4, 4, di oxabor ol anealﬁ 40 7
mol ) aﬁcﬁmd&edm%dmamﬁslars 1y%)r1é8pfré%°1°aﬁ L dPOireh 5101}%‘“%

al | gwr ngp { Q%Eme P7 S%H%Q%%t%@s(lbtg %%uhb@mo&dsﬁaﬁlqﬂlowhm (3.5g,

saturate niu or| nm.) solution and the product

ext r actléd minph, fz@@u O 2 37xnm@a3 lfdioxapg £0Gmhb iepbuaist gdhnty fwéli*\’% with
was hed otnhsegfeh Nen I(fya{eﬁ% ?(Y@EI fﬁpgh&lﬁ@ g4t frdttEre vR doddehirE®shd _}ﬁflﬁ@@by

mat e concentrat ed under reduced pressure to afford
( 81% (MPLC elutmg with 2.5% MeOH/DCM over 40 minutes to afford 2,3-difluoro-5-(1-(2-

1- ( 2- (tég ngl o m%%%%)%ﬂ%b é@m! 1) 1)§yﬁd&néaéa éeér%nr»aﬁa{ fovidifiba 3,

2- di ox a clea low oil. The materi al
was ot alwnn suanchngmteoctm) tdntm:rmﬁ & e SNBicldiK 9/1\@23102’3 thapraduct esthe fige
for CI6 2 IMi+1

275 di B Bt b e pEctlsas dravp shove MS w2262 ML, |
4. vV Nalald’ dﬁ‘me:,sﬂﬁlekBOmS(}Babe was charged with

1- (24t et r ahydr o- 2H pyr an- 2-yl oxy)et,@ |)-4-(4,4,5, 5-

tetranet hyl -1, 3, 2- di oxaboFHARNN- y1)™~ H-pyrazole (6.4 g, 19.9 mmol),
5-chl oro-2, 3- 5difluoropyridine ( 6 mol ), X-Phos (1.6 g,
3.3 mmol ), Potassi um phosphate (3. 5 g, 6 q rrrml PdOAc2 (0.4 g,
1.7 mol ), 1, 4-dioxane (50 nL), and watée 5 2) flushed with
argon, seal ed, then heated at 100C for 3 ourls The m xture was
concentrat ed and purified by MPLC, eluting with 2. 5% MeOH DCM over
40 mnutes tg 1__@ﬂ3fmj’(ﬁo-grg:i=]gljfétiﬁﬂhﬁ/ﬂr@Zﬂ-ﬁ?an—l—vloxv)ethvl) -1H-pyrazol-4-
(tetrahydro- yran-2-yl oxy) et hyl') - 1H pyrazol -4-y1l)Pyridine as a
cléar oil whi cﬂfﬁﬁgﬁgﬁw—%mn standi ng at roomtenperature (3.1

9, 60. 5% yidhttbh- of,'l}@[d}ﬁl&tl@ﬂﬁ (Qtlﬁmﬁliﬁﬂuzll p@;ﬁant—ilﬁloij’r)emyallébﬁmhzol—tl—

However, the structure of

d dr
D96, 5 DAIPTTinetd S o § Gty AEATHES Ro92 MBS réprt thperiure wad Rudd

1-(3- T liHRFDimey :ﬁén(LZé}wnmh&ymTé?d&wmmnam sueyodet by 10 fok DI, pywh:zbl -
4- 15yl )pyri d| n- 2-ynhydrazine. To a SOl&PAI on of

2 3- di frioister. saqion Was pecled tHpern seonerasyF aRd cengerixalpde K39up- TRE pyr azol -

¥)l ) ALk deglagwasgsépém&i in s'aﬁre%% NAHCT, selutiof m?d Wrered toldBdin
terrperature was a hydrazine (3.6 n., 114.4 mol The 52 ctlon
t

M xt ur eprogust et 4 whited flaffy s0E. f Ehe material #es frvenenes lﬁt“’aE‘Fiém Bk
cool ed {015 QQd8 hEREEARY IFotRAA 1 Y9 ARERLS- at@qtéu%hycﬁ@aﬁ_-pﬁﬂﬁz-yloxy)ethyl)

1H-pyrazol-4-yl)pyridin-2-yl)hydrazine (2.2 g, 72% yield) as an orange solid. MS m/z = 322.2
[M+17". Cale’d for C;sHaoFNsO;: 321.4,

25
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20concentrated material was suspended in saturated NaHCO3sol ution
and filtered to obtain product as a white, fluffy solid. The
material was re-suspended in water (30 nmL), filtered, and driend
under hi gh ¢asUifubfo-8lt1-#3-(tetrahydro-2H-pyran-2-yloxy)ethyh)-1H-pyrazol-4-yl

1-(3- quoro- -(L-(Z-(Tetranydro-2H oyran- -yl oxy) et -

1|—|_ pyrazol _n l_‘ e LY B -'_1_ 3 T30 |" (H - .‘1 .' es an
(2)r5ange 'ﬁx@l’I'Pﬂlleg@c{ai Zofipofd-was [stﬂJsrzeé:ﬁéc%rdﬁlgf t0 Ehc@éxb?aoﬁgﬁ@al\i 321. 4.

2.64148-f1 uoro-641-(2-(tetrahydro-211-pyr n-2-v|oxy)ethyl)-lH—pyrazo
| -4-y1)- \
11, 2, 41tri azol 014, 3-al pyridin-3-1/1)eth
e. The THP-protected conpound mastynthe 8d according to t he

General Method N. N HO™™__\ 0 rant
53.(R)-6-(1-(8-fluoro-6-(142- hydr 1-pyrazol -4-y1)-11, 2,41
triazolo [4,3- al pyridin-3-ybethyl)- 6 ap hyridi n-5(611)-on e.
6- 0

-(8-fluoro-6-(1- (2 (tetrahydro- 2H-pyran- -yl oxy)ethyl) 1H—pyrazo|
y1)-

[1, % 4]:$.rI agR}- 1 pyPae RO 2 dlirizblofd B~ one
(0.5 g, 1.07mmol) d H 12 rrL) and to the solution -
‘was added hyl drillethyl)-16-maphthyriding S(§ pl ). The reaction was
- stirreg. ﬁt(slﬁuowé_(ﬁ(il&b&a&lya;o Mbﬁ*ﬂnlzlﬂ&ygéth%@ﬁ-{qwhﬂbleﬂrw th 5 nL of
wat er and .. saturated sodium r bonat e _sol ution. The

pr oductil»&é&méaal@[éétaéww@ﬂ yWethy) demaphiyridia-y§Hsene (§R& LOgRRPR Was
| ayers d{\ﬁ&l%&&fﬁlbﬁeciz nfiT) 58 tPIE bol SRH WiB Ald iR cAIBHC 608 ¢RORIaued to

dryness to afford

- (89f | uepel). emqm@gmnms sied #yt fpr 3 by pliylyeh dmg itywas diluted with 5 mL of

[1,2, 41&&&%5@'1@[1&, o?raa] DWirhid BsddmY DRhBhate genﬁmﬂankuﬂwddcdwaké&t@hbsdw
(0.4 96% . Chiral 15 separation by preparatlve SFC ( Chi ragfpake

AD- H (zfQCM (3%oLhthres timjes. BsoargmniHaygswieieembmed Movqeedlblars“
pr essurcl%nceﬁgat@a"ona rest fo affbrd6 rﬂ- —ﬁu&)a éhqzlhsﬁﬂﬁy&ﬁylp[ﬂlﬂy%& -4- 3 in

crystal l ographic a and potency record or related oun

t he sarfi2pitoigradeit, 3tﬂwr&b%é+)dﬁe&YBt1eﬁ“Eﬁﬁ'ﬁéﬁﬂ§ﬂ{9Hh%e B 90%3i Bl t o
be ,th ¢ . % %
e,ihe M%% Hy%gﬁiww% %58 (ErfaigaxiaMab H%%i )9154)]:% sﬂémf 95%BoH, 615 %002

C217T- 1 MHz, © CHLOROF 'g 17 (d,
Hz, 203) TPEA; 10D bat sP0er) pressure)50 lggin; tn4433m(1)m0r2 ﬂ}mseﬁ GPrevigusJ=7. 92

_, %@%ﬁzﬂg Tatépﬂhg/pésﬂt% J(:Qﬂl_e%‘]fé %Qla%’coﬂaﬁbwnd% the]sallﬁ’)e 370 (tﬂéj L
H) 7 761b$qiuteshctb0¢l&nhﬁtry Hastipergasgigngdfo bsﬁrf R gnapgiomer. Y/ 8”5’4) ?(Hﬁ+H] cale
(o o, (833l Gdallod SANER dothel ot chodtiatol) pufyaTRlg 33 1

(5)-6-( ) 1H pyrazol 71) - El 41tri a
zol2014, BH .0y r 4.09 (m 32 Hylﬂl2§t-l4ﬁl3)(m12 ﬁ)lﬁé}jt{ﬂ hArT i9d it Bmﬂpﬁ(@hé 1) 7.10 (4d,

P d f
exannl o-abds o S AP R RT3 | IR U745 e ORI 1 0%
SFC ( Chi=0®B b, & (D)7 mmdw:(m Bz, 130 8134 B1Er) 17 1B5 Y R4 (658 002120 He, |

50 nL/mn; 4:6.0 mn). On the basis of.
preV| 038”??{/@? fﬂ?&% géh?(?: *dat'a and potency recorded for rel ated

conpound in the same program the absol ute, stereochenistry has been
assigned to be the S enantioner. MZ =

/2]
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10420.2 [ML1], calc 419.15 for C21H18n4702. Exanple 511
(R)-641-(0-fiuorp.-6-(4-nethylthiophen-2-y1)-11.2,41tri azol 014, 3-alp
yridin-3-yliethyl)-1,6- naphthyridin-5(6H)-one 15 The conpound was
prepared according to General Method N e hydrazi ne was prepared
in an anal ogous fashion to
1-(3-fluoro-5-(1-nethyl-1H pyrazol -4-y n- 2- 34) hydr azi ne.
Chiral separation by preparative SFC (Chir ak(r) AD-H (20 x 250 mm
5m), 40% MeOH 0. 2% DEA, 804 in, ar t em backpressure,
retention tinme = 5.1 m nutes. N LS 02 previ ous
crystal |l ographi c data and potency reco dNT oY, rel ated conpound in
'stry has been assi gned
Calc'd for

the sane 20 program the absolute ster
to be the R enantioner. M5 mlz = 406.0 |
C211- 116FN50S : 405. 5. Exanpl e 512 F

1]

(S)-6-(148-f|uoro-6-(4-nethy|thigﬁpen?zéﬁl) 11,2, 41tri azol o[ 4, 3-al py

“one The conpound was
. 4““ 3 ) i

ridin-3-vflethyl)-1,6- paphthyri
pr epar e@) @ aBdivogo-t91-Cohedfixydth I H-iNraZd]
i n an anal ogous fashion tqg .

1-(3-fluoro-5-(1-nethyl- Heldzl y1) hydr azi ne.
Chl ral Psgfafdddh tRRaly g@ieed) axﬁaiihtr\ae ﬂﬁFﬁeﬁxGﬁmly aésp:ated f@:szlatn@EGSOQ ugis® mm

I1r et ent |CC/FH°’E3?W§81°§ g ?EAIW]rﬁﬁP aé%“ nﬂr%gg aﬂng gg"g r(gﬁga?pa%@e@l?% ? 0% Fébr’g

~cryst aldmgy, aphiRodas 3/, ank, patm,yl 00 basyskent pressure ed0at Bthigappdunib).i @n
t he sane program, the absol ute ster em str ass
be t he tks RasisAf Prsiiops cryialiggraphicy % R/FFTTY mtiéfr“@‘%am?ﬂg? Nova it %‘Q%‘g

405 Same BRI, %e'fhlrgo]ute stereochemlstry has been assigned to be the § enantiomer. M/Z =

56- (16-43, 5-di_fl uoroph I-%ﬁkl oro-[1.2,41tri azol of 4, 3-al pyri di n-
3 }P|né?9§ﬂ¥”iﬂemﬂﬂﬂadﬁt y?PHﬂ g#%kb-one The title conmpound was
synt hesi zed in the same general ma
for exanple 503 using N
1-(5-(3,5-difluorophenyl)-3-fluoro 'dln 2-yOhydrazine. M nfz =
408. 2 [MtH], calc 407.4for C21 H 2F3N50f Branpl e 514 '
00- 6- (1( 8- fluore 643- nethvllsoxazq£ 5-@p- {3\2 41triazol 014, 3-al pyrid

in-3-yllethyl)-34(2- / J NNy
Vi

nr as that previously described

Example 511 _
(R)-6-(1-(8-fluoro-6-(4-methvithiophen-2-y}-{1.2 dliriazolo(4,3-alpyridin-3-vDethyl}-1,6-
- naphthyridin-5(6H}-one '

15 The compound was prepared according to General Method N. The hydrazine was prepared in
an analogous fashion io 1-(3-fluoro-5-(1-methyl-1H-pyrazol-4-yl)pyridin-2-yljhydrazine.
Chiral separation by preparative SFC (Chiralpak® AD-H (20 x 250 mm 5m), 40% MeOH
0.2% DEA, 80 mL/min and 100bar system backpressure, retention time = 5.1 minutes. Onthe
basis of previous crystallographic data and potency recorded for related compound in the same

20  program, the absolute stereochemistry has been assigned to be the R enantiomer. MS m/z =
406.0 [M+17", Calc’d for CyH1sFNsOS : 405.5.
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met hoxvet hory) net hyl ) - 1, 6- napht hyri di n-5(611)-one 5 0
3-(2-nmet honet hoxv) - 1, 6- napht hvri di n-5(611)-one N.C HOCN 10a.
2- ehl oro-5- hydroxvnicotinonitrile. In a 300 nL seal ed tube under N2
wer e di ssol ved potassium acetate ( 207 mmol ), 5-
br onmp- 2-chl oroni cotinonitrile (15/§, 1),
4,4,5 5-tetranmethyl-2-(4,4,5,5-tet thyl -
1, 3, 2-di oxaborol an-2-y1) -1, 3, 2-di oxabo (21 g, 83 mml) and
) lin 150 nmL of p-dioxane
’ ﬁ After conpletion, the

PdC12( dppe- CH2C12 Adduct (1.7 g, %;1
then stirred and heated at 85 C/fo 2
wi {_h Aydrogen peroxi de
r® for 1 hr.. The reaction

reaction was cooled to 0 C a

(31.5% (22 m, 207 nmol) then stirre

m xture was dlluted with DCM (100 niL) then water was added (200
nm). The aqueous phase was extracted 3 3 tfnes with DCM (100 nl), then
the organic |ayer was washed w t h,Saldif §ied sodi umthiosul fate
solution (300 ni). The organlcslm re. en drled over NaZSCA

filterefnd-(8

2- chl or 0- 5- hydr oxyn| coti noni tﬁddh?h\(rfdxﬁ S%H)Z(Q,@ y|eI d) was carried
t hrough crude to the next step.

2- ehloro-5-( 2- nethonethoxy)nleotlnonltrllet In a 100 nL round

bOt t Om]’fhl %3%1}) %%l %‘?egr %ccngéiﬁQ{oV@&e}d’l Wﬁ%ﬂ)ﬂl ph%ﬁ?h}aﬂﬁe b8 p&paﬂea in

oxyni cotT noni tril

" 2 met h(myma!bawo Ifastxen?o (3~ ﬂ'ﬂ@Orﬁnﬁl ethyl- hiﬁﬁ:ﬂ(aa@cﬁ %ﬁynfler% bk)é@@r
sl ow aqdlL &Bi{?{lo}fyﬁtﬁeﬁe&@ﬁ hRBLR® ABE (b Iguclb”ﬁ@s@ﬁth $iRl 46% M@@H\

t enperature e reaction shovved conversion to the
desi r ed.2% By 86 mLTine mdu@@bmsxatw bagkprespue: iretention et Erunyes- G the

w Q0% DEM, 9 éﬁ’edr Jated d in the same
éﬁl or6>5? wovf%cry:&wa%g) ni cotl otr??%y;| : ?rma , @ 3’3?,1} emmf as a

t an solpregrar, thévBbsolute steregchemistry has been a351gned to be the 8 cnantxomer MS
5- (2- mef RPINAL POV AA2 T i, IFEbRY 48k kYT | et hynyl bi | cotinonitrile.

—N
N_/ N

N

s}
F Z NN
\ "-;NIN
F

Example 513
15 6-((6-(3,5-diflucrephenyl}-8-fiuoro-[1.2.4}triazolo[4, 3-a]pyridin-3-yDmethvl)-1,6-

£

naphthyridin-5{6i)-cne

The title compound was synthesized in the same general manner as that previously described
for example 503 using 1-(5-(3,5-difluoropheny!)-3-fluoropyridin-2-yDhydrazine. MS m/z =
408.2 [M+H]}, caic 407 .4for CyH;2F3Ns0.
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- OH 0 HC

in a seal ed tube, dichlorobis(triphenyl-phosphine)palladiurn (ii)
(0.17g, 0.24 mol ), trinethylacetylene (2.0 mM, 14 mol),
2- chl or o- 5- ( 2- net hoxyet hoxy) ni cotinonitrile (2.50g, 12 10muol ), and
copper iodide (0.11 g, 0.59 nuigpl) were dissolved in acetonitrile
(0.5 M 24 nL) and to the reactMeA was=mdded triethylanine (3.3 nl,
24 mmol ). The reaction m xture wasOha&at 0 8 Cfor 12 hrs. The
reaction was concentrated and purifie irgctly via MPLC, eluting
)vith 0-100% Et OAc in hexanes to migld :%-nethoxyethoxy)-z-(z-

ew

(trinmethylsilyflethynyDnicotin le $1.9"Y, 59%yield). 15
d. 2-ethvnyl-5(2-nethonethon)nicotin i
5- (2- net hoxyet hoxy) - 2-(2-(trinmethyls

%ynyl)nicOtinOnitriIé

(4.23 g, 15 mmol) was dissolved in ace%pne (60 nL). To the solution

was added 3 M sodi um carbonate (62 nl, "185 mmol ) and hydrogen

peroxide (31 n, 308 mvl) dropw B ;gadl 4t was stirred at room 20
) . | eti

t he conblned organi cs were concentrated and purlfled via MPLC

el ufi ng with 100% DCMto 90% DCM 10% MeOH: 1% NHACH to yiel d

2- et hynyl-5-(2- net hoxyethoxy)nicotinam de& (2.0 g, 59%yiel d).

e. 342-nmet hoxvet hoxy) - 1, 6- napht by i.di 641) - One.

2- et hyny1-5- (2- met hoxyet hoxy) nicot i na E ,.04 g, 9 nunol) was

di ssolved in 1M di net hyl ami ne (i n netha Zor ethanol) (46 ml, 93
trunp. The reaction was heated to 85 C for 12 hrs. The reactlon was
concentrated and purlfled V|a MPLC el uting with 100% DCM to 90%

DCM 10% MeO4.
3- (2- met.hoxyethoxy) -

-one (0.900 g, 44%yield).

52. 243- ( 2- nethoxyethoxy) 5- 0x0-1, 6- %rldin-6(511)-yi|prooarioic
acid hydrochloride. The conpounﬁ)mas s t hesi zed from

3- 43 nethox&euhg&%bshmﬁhmg E&ﬁmmﬁ&ﬂeS(GFD one simlar to the

synthesis of 2-{ na | ro aci

hzdr ocHrarPR& wa\vgpﬁ)sepn r(%("’é‘i"?f) ’rés ’Cf’g)poga l_%“%géaate bis 287 mmol), 5-

3. 1- ( 3-yrbHONAhRAG EFRIBYiLrilS QXPZ, @bnanmb Mpy 3, 5-duiatirery)D (Y Bl 5o@irxaethdl-

23-di fl uoro-5-(3- et hvl i soxazol - vridine. eiﬁ fﬁé éyre

vessel Wng-dirabaselangithl g %ﬁpﬁbaméﬂnsi %183 gFeRly A 4‘?82(%133. ﬁ@ 233. 4
Adduct (1.7 g, 2.1 mmol) in 150 mL of p-dioxane then stirred and heated at 85 °C for 2 hrs,

15 After completion, the reaction was cooled to 0 °C and treated with hydrogen peroxide (31.5%)
(22 mi, 207 mmol) then stirred at rt for 1 hr. The reaction mixture was diluted with DCM (100
mL) then water was added (200 mL). The aqueous phase was extracted 3 times with DCM
(100 mL), then the organic layer was washed with saturated sodium thiosulfate solution (300
mL). The organics were then dried over Na;SOq, filtered and concentrated under reduced
20  pressure. The crude 2-chloro-5-hydroxynicotinonitrile (7.5 g, 70% yield) was cai'ried through

crude to the next step.

b. 2-chloro-5-(2-methoxyethoxy)nicotinonitrile.

In a 100 mL round bottom flask under N, were dissolved triphenylphosphine (19 g, 73 mmol),
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15 mmol ), 3-nethyl-5-(tributyl stannypi soxazole (14.9 g, 40.1 mmol),

XPhos (2.23 g, 4.68 mmol ), PdOAc2 (0.526 g, 2.34 mmol ), and

1, 4-di oxane (167 m, 33.4 nminol),. flushed with argon, sealed, then
heat ed zaihiol&l@lﬁyﬂmkyrﬂi&)tﬂnomrt"de (The, 4 mmubeanqxésnmahmcat(@a ml FRempiolc k

oil was 0 sjilic el Ept# gpl h
20% Et M@H?z{ﬁéﬁd@r{g@ eSdo & ?P‘g a dlﬁon - or agggl}@oﬁ 3ﬁ ! H‘Eh @Qm\!H d

tritur a&@dtempkﬁnjﬁema’beSh te redciien ﬂw@»ﬁed kit mw@s@n ((St-he desired compound The '

ggms;[j hyl’r.{gg %)?t\zlr%l was p%n%i&y lng?fl e(lu m%zw?lén 1%0%%(31@1%% )ébﬁl IsiélMaﬁ)"/?Mé@I-i fow

1- ( 8- f haeHe-Eeo TR hntthaxmoy)nfzoyidairiledb 16 2; @phyididaadd tas solidh 330 nlL

pressure vessel was charged with

4,5-dif|uoro-2-(3-rrethy|iso><%gﬁl-5} q
mmol ), hydrazine (3.53 m, 1 nmol dnd 1 PA (93.5 nl, 18.7 mmol),

sealed, 5 then heated at 65C for 3 hu ~\\The m xture was filtered,
the solid was triturated with sat. aqueous ™hssCO3 sol ution and
washed with water (2 X 20 ) .

met hyl i soxagol=Gmethoyehaxy)-g-{a(t IIEES L
was i sgh @E&iﬂed"ﬁbeadMbﬁo%m?ﬂﬁﬂ@fyl—phosphme)palladiuﬂ (11) (0 17 g, .24 mmol),

104. (R) -6 W O0- 6 net hyl | sox 41tr.jaz ,
al py§ i zymmetgyldcetylene (2.0 ml, 14 mmol), ~chloro g‘ % Z-methoxy ttroxy)mcotmom{n"ile a % 1§

h ay & 0ot inGikdtbniB {1685 BHe4 mL)
LT B G ind S s

- d .
1-(3-f lag mhere(delqréﬁwrlg%dd;aa%l&a@lw r"i"d?-"nm?(ﬁg%g ?%E‘i?‘?q‘em"‘{‘% “File

COMpPOURg,; y’&tf&eﬁi S O THS IeRioW8 Eﬁicaﬁ@témﬂd Iiiuhﬂecy(llﬁalcdy via MPLC,
(R -6-(1-(8- f uor o- 6- (3- et hyl i soxazol - 5-y ﬂ% }Ewazol o[ 4, 3-a] py
thoxye OXy :

ridi n- 3lytieg th)o 0% EtOAc in hexanes to yield 5-(2-me

15(( 2- homidilSanARsbRyAéEE). n- 5(6H) - one. Chi ral

separ at’'i on yg%pepg% ét fc?g SFC E:‘r??ér)alg}?cgr) AD-H (20 x 150 nm

50m, 25% MeOH, 75% CO2, O. 2%DEA 100 baff system pressure; 75

m./mn; tr 5.78 mn). Onthe\b@(S‘i\s/ Mwis crystal | ographic data

and potency recorded for related co in the sane program the

ab;gl ute stereochenistry has been assine 0 be the R enanti oner.
465..2 [Mrll] “cal c 464 16 for C23H2| FN604. I'HNVR 20 (400 Mz,

#\i ne (3.6695 g, 18.7

CHL OROFORM @) - 2.39 (s, 3 H 3.49 (s,
i ?') 8; 5 -metﬁo:%/éﬂl(;ﬁ}g Zz(ﬁm&e@l%isﬂ_ﬁ)zeﬂ%n@l)ﬁw&mﬂhmﬁe 4821 8, 15Tk va85 (d,
1H 7. dqsgol(qu m\}xeqtogez(6|(,l|p1,)_:|_ T|q)thgsoj_v7t10(1dvas fd%ad ggﬁinnil clgﬁ%ogat% gﬁzlmgqgﬁjz
(m 2 l_rDh'F Ff % ?&%mde (31 ml, 308 mmol) dro w1se, and it was stirred at room
(S)-641 § fa uor o- o4 | i soxazol -5-y1 ﬁ 4&;; 01.0143- a]lpyrl
di 803- \mepamtrxx)e-fgz{ k 2After ﬁomp‘etmr the reaction was ccol to and t¢ it was slo

met hor V%EQP WP tibehikatd @Ut NN Y $tirndh g FHoGlA QR0 S129er Y ¥R @8t &E@ith DAM e

sane genera manner as previ ously described for exalrvr% e, 509

usi ng Gehe0aimiiparddte wmtem:drqgarsepwequtegﬁdep purtad e MIEE Hoting
(Chi r al pak Prito(ad9, 9 SR NERSH MRl 2(SRGAHEB.(20. 2% DEA;
100 bar‘Qgtil{s 0).e/mﬁpr es?sg%u)g/ bq}g rorfmw or 4. Sm% On the basr s of
previ ouﬁethmmthak:r)ogpmpknldc@a(i&5&?’(@“9‘61ency recorded for related
conmpound in the sanme program the absol uteostereochem stry has been

assigned to be the S enantio 6. 10= 4k5.2 [Mr1-1], talc 464.16
for C23H2I FN604 Exanpl e SIGWQO/\/ Sy N
(R)-6-(1-01-fl uoro-641-net hyl - 1H pvr azq|= 1)41, 2,41tri azol ol 4, 3-al

pyrixdi n- 3-vi | el | wo-
e. 3- (2—methoxvethoxv) 1, 6—naphthvr1dm—5(6H}-one

2-ethynyl-5-(2-methoxyethoxy)nicotinamide (2.04 g, 9 mmol) was dissolved in 1M

dimethylamine (in methanol or ethanol) (46 ml, 93 mmol}. The reaction was heated to 85 °C
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342- met honet hoxv1- 1, 6- napht hyri di n-5(61111-one 15 The title
conpound was synt hesi zed using General Method N. Chiral separation
by preparative SFC (Chiralpalc(r) AS-H (20 x 150 mm 5 , 20%

i PrOH, f&ol%}mzljhe]r@@tlbawasmamapﬁd@sé pyéfiedsin MR Creluting withetP0% REM ton

the ba n%mo &ﬁtfi P RISEGE)-dnR"
rel at e?oéo oun ﬁ/"ﬁri?gj g‘?g%(ft ﬁ%so yFe st regﬁ‘ﬁem stri1
has be¢m9msg,l4g%e5delﬂb be the R enantl oner. = 464.2 [M+H], calc
463. 18 for C23H22FN703. 1H NVR 20 (400, M—ﬁ}\_ﬁCHLO?O:O?M d) al ppm

2.15 (d, J=7.14 Hz, 3 H 3,49 (sg_3.H I3 43.90 (m 2 H) 3.97 (s,
3 H 4.27 - 4.39 (m 2H)6.0§3\'(d,|J H 7.00 - 7.13 (m 2
H 7.42 (d, J=7.82 Hz, 1H)7.61(N 7°72%s, 1 H 8.15 (d,

J=2.84 Hz, 1H)831(s 1 H 8.72 (d, J303Hzl
Exaﬁplé5172—- RO HOXY )t o-maphhyridin-6(3H)-xDpropanoig agid 4
1,2,41tri azgl &l lgrgj,pyrldln3yllethv03- :

(2- et horveg‘kvxé%—r‘b‘- - napht hvridia' 1-5(611)-one 5 The compound was
synt hedihz eompoynt has smleesge%pm?’ @eznﬁb@xya@omaltﬁ-}a%%mdglriﬁﬁﬂ Q8% i bed
for ex @%“'%h 2§18 BadraLhISdely
pr epar %?ﬁ{l/ag tog%g ﬁ%ﬂ? AS- %E%BJEWO)N’DP%#%% n) %%l Pr OH,
80% CO’Metllm‘Jl()&mﬂw}%i(@m pressure, 50 m/mn; tr : 2.02 m’r) On the
basi s of previous crystallographic data and potency recorded for
rel ated conpound in the sane p ram the absolute stereochem stry
has been assigned to 10 be thﬁ/S|enant| oner. MZ = 464.2 [IVH—|] cal c
463. 18 for C23H22FN703. -0 Ex

(R) 3- (2- met honet hoxv) - 64146- ( 3- metfhyl :%soxazol 5-y11-11, 2, 41tri azol o
f 4.3-al pyridin-3- vflethyl)-1,6-n w2 di n-5(6H) -one  N-0O
H

: R
10 ,
3. 1-(3-fivoro-5-(3-methylisoxazel-5-yl)pyridin-2-vhhydrazine

2, 2,3-difluero-3-(3-methylisoxazel-5-yhpyridine,

A 330 mL pressure vessel was charged with 5-chloro-2,3-difluoropyridine (5.00 g, 33.4
15  mmol), 3-methyl-5-(tributylstannyl)isoxazole (14.9 g, 40.1 mmol), XPhos (2.23 g, 4.68 mmol),
PdOAc; (0.526 g, 2.34 mmol), and 1,4-dioxane (167 ml, 33.4 mmol), flushed with argon,
sealed, then heated at 100°C for 16 hours. The mixture was concentrated; the black oil was
absorbed onto silica gel and purified by MPLC, eluting with 20% EtOAc in hexanes isocratic
to yield an orange solid; this was triturated with hexanes to give 2,3-difluoro-5-(3-

20 metﬁy}isoxazol-S-yl)pyﬁdine (3.6278 g, 55.3% yield) as a yellow solid.
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1. 145- (3-net hyl i soxazol-5-yQpyridin-2-yl)hydrazine N -0 a.
2-fluoro-543-net hyl i soxazol -5-yl | pyridine. 165 A 48 nlL tube tube
was charged with 5-brono-2-fluoropyridine (1.17 m, 11.4 mol), 3-
met hyl-5- (tri butyl stannypi soxagole (5.29 g, 14.2 mol ), cycl ohexyl
Johri Phos (0.398 g, 1.14 mol ) }.Pd2dba3 (0.312g, 0.341 mml), and
DVF (12.4 m, 159 nmmol), flushéd[mﬁth argon, sealed, then heated at
90C for 16 hours. Additional 3opretygyt R-(tributyl stannyflisoxazole
5(5.29 g, 14.2 mol) (2 g), Pd2dbad| (0.[]312 g, 0.341 mmol ), and

cycl ohexyl JohnPhos (0.398 g, 1.14 'Nmﬂ © added and the mxture
was stirred at 90C for 10 nore hours}! ThHs was concentrated and the

brown residue was purified by MPLC, gluting with 15% et hyl acetate

i( n hexanes isqq8dubfo-543-nh o?ﬁﬁs-@?@w?ﬁﬂkaﬁn%{f i pyridine
1.1029 54°5% yre I so] ated 3s [ ght, vyellow.solid. 2 L.
1-(5- (2 ﬁ?é}rnwreé%%\ﬁa@ Bvas charged ‘!@ﬁgﬁw%w%rﬁaﬂcﬁ’é’!m‘”‘ ’%@@P’é‘?‘.“ﬁe
was sy nt hess %Qé.ﬁﬁnﬁalh %?rdxtaeine (3.53 ml, 112 mmol), and IPA (93.5 ml, 18.7 mmol), sealed,
1- (3-fluoro-5-(3-nethylisoxazol -5-yl

heabed the I@@g} at(égﬁ(; Q%%hogrsd )'I_'he mixtute \glfby l{l{egeld?t_hg _sol}/d &st thit[u%ﬁw \%it}(l ga)l<tc ept
25 bR 5 e a2 b
azolor4,3- a ridin-3- e - -na i dj.n-5(! -one. .. The.
O O o PR et e PO L) el TR SR i o
separa%bggﬁby preparative SFC (Chiralcel O4+H (2 cmID x 25 cm

length,” 51t), 35 - 65% MeOH 0. 2% DEA in CO2, 80 ni/min; tr = 4.95
mn). On the basis of previou"§o r sta[lﬁgraphic data and potency 20 -
% S
d

recorded for related conpounds in Y program the absol ute
stereochem stry has been assi gne o] thg R enantioner. MS nlz =
447.2 [Mrl It Calc'd for C231-122N604: HAgy5. | H NWVR (400 MHz,
DVb0O-d6) 5 ppm 8.89 (t, 1 H), 8.68%d, ¢=3)08 Hz, 1 H), 8.01 - 8.02
(m 1 H), 7.96 (dd, J=9.59, 1. A7.79 (dd, J=9.54, 1.61
Hz, 1 H, 7.60 (d, J=7.82 Hz, 1 < MN.05 (m 1 H), 6.99 (s, 1
H, 6.75 (d, J=7.63 Hz, 1 H, 4.29 - 4y32Nm 2 H), 3.70- 3.73 25(m
2 H, 3.32 (s, 3 H, 2.31 (s, 3 H, 1.$9 (d, J=7.04 Hz, 3 H. -0

’ 8 O

xazol-5-yh-[1.2.4]triazelo{4.3-alpyridin-3-

Using 3-(2-methoxyethoxy)-1,6-naphthyridin-5(6H)-one and 1-(3-fluoro-5-(3-methylisoxazol-
5-yl)pyridin-2-yl)hydrazine, the title compound was synthesized using General Method N to
yield (R)-6-(1 -(8-fluoro-6-(3-methylisoxazol-5-y1)-{1,2,4]triazolof4,3-a]pyridin-3-yl)ethyl)-3-

15  {(2-methoxyethoxyjmethyl)-1 ,6~naphthyridiu—5(6H}—one. Chiral separation by preparative SFC
(Chiralpak® AD-H (20 x 150 nym, 50m), 25% MeOH, 75% CO,, 0.2% DEA,; 100 bar system
pressure; 75 mL/min; t, 5.78 min). On the basis of previous crystallographic data and potency
recorded for related compound in the same program, the absolute stereochemistry has been .
assigncd to be the R enantiomer. M/Z = 465.2 [M+H], calc 464.16 for Cy3H21FNgOa. TH NMR

20 (400 MHz, CHLOROFORM-d) O ppm 2.17 (d, J/=7.14 Hz, 3 H) 2.39 (s, 3 H) 3.49 (s, 3 H)
3.78 - 3.94 (m, 2 H) 4.23 - 4.43 (m, 2 H) 6.43 (s, 1 H) 6.85 (d, /=7.82 Hz, 1 H) 7.08 (q, /=7.11
Hz, 1 H) 7.29 (dd,J=10.07, 1.17 Hz, 1 H) 7.43 (d, /=7.82 Hz, 1 H) 8.17 (d, /=2.93 Hz, 1 H)
$.58 - 8.81 (m, 2 H). -
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5 Conmpound was synthesized in the sane general nmanner as that

previ ously described for exanple 518 according to General Method N

Chiral separation by preparative SFC (Chiralcel OHH (2 cmID x 25

cmlength, 5 11.), 35 - 65% MeOH 0. 2% DEA in CO2, 80 nUmn; tt= 7.05

mn). On the basis of previous st graphi c data and potency

recorded for related conpounds in @ program the absol ute

stereochenistry has been assigned to S 10 enantioner. Ms niz
447.2 [Mrl]. Calc'd for C23H22N6Q§ 446.'3. Exanmpl e 520 -6-6

5 chloro ridin-2- 1 -8-fluoro- triazofo 43-aidin-3- 1 eth 1 -3-

“met hoxv-1, 6- napht hvri di n-5(610- one

1. 2- (3- net hoxy- 5- oxo- 1, 6- napht hyri di n3
hydrochl oride All steps for the synthegis of thls acid are the sane
as for 2-(3-(2-nethoxyethoxy)-5-0xo0-1, 6-

napht hyri di n-6(5H) -yl ) pr opanoi ¢ izﬂmﬂgéﬂéochl oride (Exarrpl e 514).
f.al |

. 2-chl or 0- 5- hydr oxy nmethexyep j : dig PE&as placed in
able pressure-r E%BE dios anqlf%afb{le 1e{ SdG,
116%nm§4 an § %as g%%dag eglaglr%]%ég&bgngf * Smg

3 mol ) and
met hyl (Eemdtatmle(tﬁﬂ NrChirdl$2paratiin)by préparalivg SEC (%@1@@5@' ;g;a HL %9 #H&0 )mm,
m Xt ure_ st o |
Wi ;(huwast%?).’ ?%%%478#5{ Gér{gc {)?Teo pr 5133 ‘%Eegvg %drlg&smré( 7 n?L/ ( h'ﬁh‘%g‘

X400 )On (hbbasiy efainévious ay}eraﬂomplac daabiadpadency rqcemled)ﬁcmrelsf@dl cempeundfint e

and concentrated to. affo 0 asseadsz
t hr ougﬁﬁ%lsamed’jo%?msq’? ?bég{"?e éé'?q?c r m%‘i’@s Qgg@%hégb-r%gjtli‘? ia tlE']Thl
WaaotriiwsaJMBIpcﬁlﬂ%Zﬂ\dfdemﬂBMdhot - 400 and solids filtered,
rinsed with hexanes and dried _tp af ford 2-chl oro-5-

met hoxyni cotinonitrile as brown lid£40.0 g, 51% . M5 ink =
169[ M+1]+. Calc'd for C7HSCIN20: 168+<6. MeOCN

Examole 516
| (R)-6-(1-(8-fluoro-6-(1-methyl-1H-pyrazol-4-yl)-[1.2 4] triazolo[4, 3-alpyridin-3-yhethyl)-
3-(2-methoxyethoxy)-1.6-naphthyridin-5(6H)-one
15  The title compound was synthesized using General Method N. Chiral separation by preparative
SFC (Chiralpak® AS-H (20 x 150 mm, 5 Elm),‘ 20% iPrOH, 80% CO,; 100 bar system
pressure, 50 mL/min; t, 1.67 min). On the basis of previous crystallographic data and potency

recorded for related compound in the same program, the absolute stereochemistry has been
assigned to be the R enantiomer. M/Z =464.2 [M-+H], calc 463.18 for Cz3H2FN7O3. "H NMR

20 (400 MHz, CHLOROFORM-d) O ppm 2.15 (d, /=7.14 Hz, 3 H) 3.49 (s, 3 H) 3.80 - 3.90 (m, 2
H) 3.97 (s, 3 H) 4.27 - 4.39 (m, 2 H) 6.83 (d, J=7.73 Hz, 1 H) 7.00 - 7.13 (m, 2 H) 7.42 (d,
F=7.82 Hz, 1 H) 7.61 (s, 1 H) 7.72 (s, 1 H) 8.15 (d, /=2.84 Hz, 1 H) 8.31 (s, 1 H) 8.72 (d,
J=3.03 Hz, 1 H).
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b. 5-met hoxy-2-(24trinmethylsilyflethynyl)nicotinonitrile. 15 This
step was run at 65C instead of 85C. 0 MeO O c. ethyl

2- ( 3-t net hoxy- 5- oxo- 1, 6- napht hyri di n- 6(5M yl ) pr opanoat e. Et hyl

2- br onopr opanoat e was used i nsbead of the iodide and the reaction
tenperature was al so | ower (60C).—\20 =N

2. (R)-641- (645-ehl oropyri di n-2-y110 w-11, 2, 41tr| azol o[ 4, 3-al py
ridin-3- yflethyl)-3-nethoxy-1, 6-nap di n- 5(611) one. The .
title conpound was synt hesi zed a r di %0_General Method N. Chiral
separation by preparative SFC an chl OD-H (20 x 250 mm 5m),
35% MeOH 0. 2% DEA, 70 ni/nin 5and 1 Q0b st em baci cpressure (4:
6.3 mns). On the basis of previous c tal | ogr aphi ¢ data and
potency recorded for related conpoundsgin the sane program the
absol ute stereochem stry has been assi gned to be the R enanti oner.

M5 ink = 450.8 [MEl ]. Calc'd fcﬁ_mél_lsc:lFNaoz 450.8. 10Exanpl e

521 a]pyridin-3-yDethvl)-3-
(S)-6- 4 GoT 0- , 2, 41triazol 014, 3-al pyr
i di n- 34{Znfe idin-F6H)pns hyri di n- 5(611) one Prepar ed

?gﬁ?; gl lo%xﬁgc%%ﬁ@ (sggﬁési}gg iM¥he Sdthd SheRPRAGRE thHat?) esﬁé&ﬁ@%@d?f}éﬁ] for?FC

35% MeOH 0. 2%
and 1 @Riaple§YSeemdig tb&i?hﬁ'ﬂ’e@f:@ﬁ&"( Chiral gemgaration by PrWat’Yl% Kasis of
Pr evi Oty hYRIPAL J0BRNH A AOANDIPIROY 86REV, IR Uad bystcl pletilre, 50

corrpou e sa program e absol ute stereochem stry has been
assi gned/tnin;lbe 2t0ReniB).cPa titei basie of previoys erysiallpggphigatp and pofppoYFesagded

022H16 | 43 the absolute st hemistry has been assigned to
20(R) - o "}'@g@%fcf’méi’g‘m%éﬂéﬁ’g%ﬁ’giﬁ B e e S TE T ar ol 01 4, 3 a
| pyDi dibe 3 Datahydrer. M/Z = 464.2 [M+H], calc 463.18 for CosHnFNO;,

Exzmple 518 ,
(R)-3-(2-methoxvyethoxy)-6-(1-( 6—{S-methyl_isoxazol—s-v!)w{1.,2,41Eriazolol4,3-ai}g‘gridin—3ﬂ
yhethyD)-1,6-naphthyridin-5(6H)-one

15
1.

a. 2-fluoro-5-(3-methylisoxazol-S-yD)pvridine.
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3- et hoxy- 1, 6- napht hyri di n-5(6l 1)-one Prepared according to Ceneral
Method N. Chiral separation by preparative SFC (Chiral Cel (r) OD-H
(20 x 250 mm 5m), 40% EtOH 0.2% DEA, 70 nlL/min and 1 OObar system

backpr SRR 1 K thbe ws RafPel$hth s5Brohbo- MR @fne P, EMQUS .4 mmol), 3
crystal |l ogr ap I c data and pot encg recorde rel at ed co(ré&% E‘l‘tk
the sameetindddtrimtylstenayhisewizatedS 2P &r Kot rawD s"EXC Ipherd Jehwl o] 3 0

be th = | SRR
Do ne EXZ%deQ”?m'gBoBﬁF oHL B i1 4 nffad 50 éin i ruCRRdd 862

(S)-6- (SiachBﬂfemheatei ©-907C fustihyoursHAPGitignad| -metayly Srtributylptapp e isaIde 3- a
| pygi di r ifdl JerohddfHohaPRostospaged
accérdl(gzé {nmé (2%% Jﬂﬁl é%lg?glt?@gg%dgpaﬁaocg lgy [J')'fepar at ::(ve SIEZC
(Chiral 10@14 I(lm))l) @Brd-&d(i@i)and the mixhwesvap stimgbat BPT6Hop 1 @morseheursy T WA n
and 100 ke in
o evi odSRepp LR PG SRR fihicd B Mp L Sing i 9% 051 foct
conpou rixdsauemsbd:rems anfugo-Ggid anqthxlhexi’abls%bdm@dmeét é@f@m ﬁﬁsst’/*r Ve’(ﬁléssoli‘@é n
assi gned b%ut he %enantl oner. M mz = 419.8 [ Mt1]+. Calc'd for
C211- 1 PRI §° Exanpl e 524

15(R) - 6- (1- (8 quoro 643- net hyl Ns@(azol 5-v1)-11, 2, 41tri azol of 4, 3-al
pyridin-3-yflethyll-3- uneth ;.6 napht hwi di n- 5(611) one Prepared
according to General Method N i Separati on by preparati ve SFC
(Chiral Pake AD-H (20 x 250 mm 5m),
100bar system backpressure : 4.7 m ns)~ the baS|s of previous
cryst al | ographi c data and potency 20 recoﬁded for related conmpounds
in the Sare ybr ey A DRS¢ ag,-tn@y has been assi gned
to be the R ens . ‘ ‘d far
czllllﬂmw@a@azmwamsynmqswﬁammmo -ﬂuet\%%y( E‘fthm%%ﬁ‘é SOWyidin-2-

1 7 Oé@ﬂédrsﬁng%xg%ﬁ)’ﬂeaeeﬁto%O"‘@)7(§4%(y(uﬁd) 3 H 6.77 (dd, J=7.78, 0.54

J=7.82 Hz, 1 H 7.76 - 7.89
(m 1 H 7.98 (dd, J=3.08, 0.549 1 868(d13.03Hz,1.H)8.80
(d, .1=1.08 Hz, 1 H. Exanple 525_0 ‘
5(S)-64148-fl uor o- 643- et hyl i soxazol - ,2,41triazol of 4, 3-al pyri
dhi - 3-yfl et hyl)-3- nethoxy-1, 6- napht hyr i -5(6H) one Prepared

according to CGeneral Method N. Chyt-a s a -l on by preparative SEC
(Chiral Pak(r) AD-H (20 x 250 m"n5 . 2% DEA, 70 nlUm n and
100bar system backpressure (ti: 3. 9 m ns) the basi s of -previous

crystal |l ographic data and potency 10 r dled for related conpounds
in the sane program the abso S, i'gned
toe the S{Bhddeimpiaoxvelns : '%mloqi%

C21 HI 7FN603:a)ghaslli f}-3-vl)ethvl)-l 6~ naphthvrldm-S(GH)-one
The title compound was synthesized according to General Method N. Chiral separation by
preparative SFC (Chiralcel OH-H (2 cm ID x 25 cm length, 5 p), 35 - 65% MeOH 0.2% DEA
in CO,, 80 mL/min; t, = 4.95 min). On the basis of previous crystallographic data and potency

20 recorded for related compounds in the same program, the absolute stereoche_mistry has been
assigned to be the R enantiomer. MS m/z = 447.2 [M+I]+. Cale’d for CozHoaNgOy: 446.5. 1H
NMR (400 MHz, DMSO-ds) 8 ppm 8.89 (1, 1 H), 8.68 (d, /=3.03 Hz, 1 H), 8.01 - 8.02 (m, 1
H), 7.96 (dd, J=9.59, 1.08 Hz, 1 H), 7.79 (dd, /=9.54, 1.61 Hz, 1 H), 7.60 (d, /=7.82 Hz, 1 H),
7.01 - 7.05 (m, 1 H), 6.99 (s, 1 H), 6.75 (d, J=7.63 Hz, 1 H),4.29 - 4.32 (m, 2 H), 3.70-3.73
25  (m,2 H), 3.32 (s, 3 H), 2.31 (s, 3 H), 1.99 (d, J=7.04 Hz, 3 H).
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Exanwk 526
641- (8-fl uoro-643-nethylisoxazol -5-y1)-11, 2, 41tri azol oi 4, 3-al pyridir
i-3-yflethyl)-342, 2, 2-

15t ri fl uoroet hoxy) -1, 6- naphtheri di n-5(611) - one 0
1.2-(5-0x0-3-(2,2,2-trilluoroe napht hyri di n- 6( 5H) - y1) pr opa
noi ¢ aci d hydrochl ori de HBr a. :

2( 3- hydr oxy- 5- oxo- 1, 6- napht hyri di n- 6( -j\ propanoi ¢ aci d

hydr obrom de. A reseal abl e pressure-res
wi th ethyl 2-(3-nethoxy-5-0xo0-1 zéhn 6(5H) - yOpr opanoat e
(0.83 g, 3.0 mol ) (Exanple 51T (0.16 M, 5 3.0
mol ). The vessel was seal ed and & was stirred at 130C for
20 hours. The reaction mxture was th trated to afford

2- ( 3- hydr oxy- 5- oxo- 1, 6- napht hyri di n-6(5 §Cpropanoic acid
hydrobrom de (0.95 g, 100%yi el d)esasdlé 190 solid. This was carrled

t hrough crude in the next step. ree. ase naterlal NBIﬁJ ;

[|V|.|.1]+ 5} B-(2-snethaxyethp {1 , p-yv1)-[1 At lo

245-0x0-3-(2,2,2-trifl uorﬂgﬂﬂ Mé n&gi&h@ﬂ&ﬂté‘(mﬂh@ 6( 5H) - ybpr opan0| c

acid drochlorlde "A‘reseal a pressuri zed vi al gggg

with 2&’ nepad U@S}S‘ﬂtﬁﬁ%edlméhqﬁ&ﬁﬁtgﬁ?fﬁldﬁﬁmﬁ(aﬁﬂ)at PIFVIOBFY Wﬁ Eid

gygr (Z)breg_lgih Slfllé)a%rcﬁxta%t% GRERPMetho8 88 | CHIaC HpRARSE B firdpativé SIFUT(th)ralcel
rifluoroe

tr|fIuoronethanesulfonate &Q %? }nnzg
and N, r@%fh@tqwll? B PG "a%gﬂe & 1135 00 BpMeOH - 2yal28 4 10 (e SO aNDHNT
the m \fvaén%e' Ha@i@ df ﬁﬁvx@gsc‘cr&éial%gmphicﬁﬁ% ang @8&h@r}eé&d@d%ﬁrdﬁ@i

dilute and washed with water. The organic |l ayer was
c oI | ectcempomdserdthewne posemhsabieltte steeaqehesivipeife pemnassiensdds be Bydced
sur f L +T d MPLC (10-50%
giﬁe{%ﬁ h?gqg?f 3\?2’2 +1£0Ft:a§: %\fﬁ%kﬁ?%{zglﬁﬁl gdeg material. This
mas 20 suspended and refluxed in 5 6N HC1 for 2 hours.
Reaction m xture concentrated aMgCdred er reduced pressure to
afford 2-(5-o0x0-3-(2,2,2-trifl uoroethox )-N,6-naphthyridin-

_ Cl ~ |N ()] ’2,..\\\
s Z e
.

Y 4

N
F

Exampie 520
(R)-6-(1-(6-{5-chloropyridin-2-yD)-8-flucre-[1.2 4]triazolold. 3-alpyridin-3-yDethyl)-3-
methoxy-1.6-naphthyridin-5(6H)-one

|N\ = 0
N
e & \T/H‘OH
15 0

I. 2-(3-methoxy-5-0x0-1,6-naphthyridin-6(5H)-yl}propanoic acid hydrochloride

All steps for the synthesis of this acid are the same as for 2-(3-(2-methoxyethoxy)-5-0x0-1,0-
naphthyridin-6(5H)-yl)propanoic acid hydrochloride (Example 514). with the following

exceptions:
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6(5H) -yl ) propanoi ¢ acid hydrochloride (0.3 g, 50%vyield). This was
concentrated under reduced pressure to dryness to afford

2- (5-0x0-3-(2,2,2-trifluoroethoxy)-1, 6-naphthyridi n6(5H)-yl) propanoi
c acid hydrochloride (0.3 g, 50%yi Nd) @s yellow solid. Free base
material 25M5 ink = 317.0 [ M+1] +. | ctd for Cl31-112C1F3N204:

352. 7. &

2.6-(148-fl uoro-6-(3- nethyllsoxaqol 5- ylg 11, 2, 41tri azol ol 4, 3-al pyri
di n-3-yfl ethyl) - 3-

(2,2, 2- tr|fhuaﬂgggggxM&@mzﬁLgammnnybld|n 5(6H) -one. Prepared

T e

J=7.04 rbﬁstan’ﬂ nm)e ad @Gpendad %Dmﬁ (185 1), 156 @Bl To Jrigwisradded cepive) cabamte

©.83 (T 1) S iﬂwo‘gyl(z‘ﬁ g8 &t 55 ninflo g et (e,%aléd)afz 6 (o

1 H) 8.3 tufeisticbd ht @B"cm;; 11 hHhe r&acﬁﬁﬁa‘mpme v5@ diluted with water (250 mL) and

O Bl a8 A Re BB R 3brns. bk o dife et % RhBbihed ol

nmet hyl -olrh# q@;zm}zsﬁlfa&-ayd yerkefratedah taffyrd tmgmf 5(06/11]&91:&:19 nd ThiGlas fds<eH through

ér (Z)pgﬁﬁi “%%ésﬂ}/cfé%élféq‘rg% f?gc(ép‘ﬂféaat Ters Swast'"ﬁe agetdm{hem S L%{Be?% §')

acin@ ar(Rott~va Spar saRds filterdl; (idsed vathﬁiehmey etichdriest o Eﬁfmld chjoe-5-

napht hyridi n-6(5 )P ano c ydraehl ori a e 4)
With tpmRe t}chy{ugéﬁ rlf%‘“éi?é‘é Epqup '118 éfaOd St] A 2k 1‘35[1&% @%‘c d ?o]i‘

2- chl or@eCiNoetdyé.- 114- pyrazol 4- O)nlcotlnonytrlle. A 48 nlL tube
was charged wth - ' )
1-nethyl-4-(4,4,5,5-tetramethyl -1, 3, 2-dj
pyrazole (8.42 g, 40.5 mml), 5-bgoOmh

g, 36.8 mml), potassium 5carbon
(2.69 g, 3.68 nmol), 1, 4-di oxpas

'gggrolan-z-yl)-lkk )
a~Z<chl oroni cotinonitrile (8.00
15.3 g, 110 mmol), PdC12(dPPO
I 1582

b. S5-methoxy-2-(2- (trimethylsilvl)ethmvl)nicotinonifrile.
15  This step was run at 65°C instead of 85°C. '

@ T\LO/\

¢. ethyl 2-(3-methoxy-5-oxo-1,6-naphthyridin-6(SH)-vl)propanoate.

Ethyl 2-bromopropanoate was used instead of the iodide and the reaction temperature was also

tower (60°C).

=N
MeO \

Ct
= le
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mml ) and water (23.9 nL, 1324 mmol ), flushed with argon, sealed and
then heated to 60C for 8 h. The reaction m xture was concentrated,
adsorbed onto silica gel, and purified via MPLC eluting with 3% MeOH
in DCM, 2- ClRpg.or-fs-{sle Jidﬂntt Jsﬁlmxlro- 1Y WHaloMaR pyidia-1-4. 962

g, 61. 70/() ained (W urlty) The material was
t aken f or warhet ethexy-1 6-naphthvrldm-5( -one

ﬁy?. (( Fi>h§1,ué S5t R U AR ehERIRY hdcBRNAEAE IGeRerdiethdd R €hirh REGhEKD3- al
0) et hy Iprep@etiver G (Chit g Gr QR GT 41260 mm Sonashe MyPER- 34 5 M) 70 sply min
Synthe h | réibReryialle edhtave
SFCo( cand TP R e Bl 0 Bl O B e B e
0. 2% DEad patenqymmomdedlfmebmd copwpends IGHE syngpragramy the absoyt?ﬁtﬁl)eoclamlitﬁ’e
st S s B KlORa 60 Woh Rl ABLAANL VTS -and snplapcdes firded 1o
rel ate e sane program the absolute stereochem stry
has beéhzléls@ngIm@ﬂ‘lﬁ@Bbe the R enantionmer. MZ = 471.2 [ M+11], calc
470.16 for C241-119FN802. 1H NMVR (40Q._\Hz, DVB0-4) 0 ppm 2.01 (d,
J=7.04 Hz, 3 H 2.31 (s, 3 H 3,88 § 6.78 (d,./=8.41 Hz, 1 H)
6.95 - 7.09 (m 2 H 7.72 (d, J=7.82 /7 ]N\H) 785(d J=12. 62Hz 1
H 8.12 (s, 1 H 8.46 (s, 1 20H 8.67( NJ=2.35, 0.68 Hz, 1 H)
8.83 (d, J=1.08 Hz, 1 H) 920 {1 45N L H).  Exanpl e 528
- 64(S)-1-(8-fluoro- 6- (3-nethylis ai I- -yI) 11, 2, 41tri azol 014, 3-al py
ridin-3-yflethyl)-3-(1- N _ _
nmet hyl - 111- pyrazol -4-yl1)-1, 6- napht hyr[wf&gf‘%ll)-one Prepared in the
same general manner as that previouslyjidescribed for exanple 527
according to 5 General Method N. ChiraF separation by preparative
SFC.(Chiral pake QJ-H 5 Un (20 x 25 Urn), 45% MeOH, 55% CC2,
g Yo DEA, 70 m_/mn 120 bar syst%’%%%’élure tr : 7 2 mn). Ch t he

' baS| s of {Ph , ropytitlived-3ii$ ol B2 4 Hpiazg) ‘ ¥ 1)-3-
rel ated corrpound in the o L&Akt Pifi _u;,@ ster eochem stry
has been assigned to be nt I onmer . ’[ln’al&al®

470. 16 HromarGateir@RNE0GenerdddribodN. hirdlgapagation by prepatative SEC (€

Bxanl é? % MeOH 0.2% DEA, 70 mL/min and 100bar system
(10- 64?0]? ?Pﬁ‘c?rsgném(sgl) 35/" ﬁ'isoxaz“ol 5-Y1)-11, 2, 41tri agol o[ 4, 3-al py

ri disn- mmmesnyb Ytr 18-8 minsdn @pnheﬁgnsns@f prewioBs arystelipgraphicdria ang PREPCY

2 5 G as 1
1 g ng)rj%fohyrl %?éﬁkﬂ%bﬂﬂ(@%ig%g%é Wogﬁﬂp%a%s 1 tp'st%%l:}\é%ﬁstryh bee
2- hydr ms;amedpah@aleé' en8ntormir, nga=HhdS ;Méth]d Mcpltfeh(}tzﬁhwsi@lﬁ%eﬁ% g,
116 mol) in 144 nl. THF (0.5M and

MeOI \

/N

Example 522
20 (R)-6-(1-(8-fluoro-6-(1-methyl-1H-pyrazol-4-vl)-[1.2.4}triazolo[4, 3—alpvridin—3—vl)ethvl)—.
3-methoxy-1,6-naphthyridin-5(6H)-one

Prepared according to General Method N. Chiral separation by preparative SFC (ChiralCel®
OD-H (20 x 250 mm 5m), 40% EtOH 0.2% DEA, 70 mL/min and 100bar system backpressure
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20 cooled to O C. Then added DEAD (17 m, 109 mmol ) dropw se,
nonitoring tenperature so as not to exceed 5 C. Then let warmto
roomtenperature over 1 hr, where reaction was conplete by LCVS. The
react i qg: $@IiGHNOR M Takie df providid drodalRipehpRid dafaiafd pytedcy Yot ed fbF 2lated
wth a gradi ent of Hexanes: Et OAc 0ﬁrermves nost OF PPh30Q); then

gr adi erfPTEPUNHSHIANOENNE Brostios. thsabflwssivEerhenysing ebesngssignsd do be the R

(R) - metdaytiodret. SMIXA/21 Sronappt Ny rcdea &(Shrslopappanoate (16 g, 95%
yi el d) where the ee was confirnmed to be >95% NC  CelL' OH

2. (R -2-(5-0x0-1, 6-napht hyri di n-6(5 bpr opanoi c acid '
hydrochloride. 5 Dissolved (R
2- (5-oxo- 1, 6-napht hyri di n-6(5H)-yl) an%
70 mL of THF and added 6 M HCl 3 m,

for 3 hrs until reaction was cgfmplete By L
to renove water, and azeotroped } 1
excess water, to yield
(R -2-(5-0x0-1, 6-napht hyri di n- 6(5H) - anoi ¢ aci d hydrochl ori de
(3.4 g, 95%vyield) which was >95% ee cording to HPLC (conditions:
10 25/75 EtOHTFA (0.1% : Heptane, Chiral Pak AD-H, 1.0 nUnmin, 20 mn,

4. 6X150 nm col utm) . Obt ai ned Example 523 _

(R f;/g?%@-;ﬂgslp RofOR I Dbl A Hlth I Rhf'S.

al EO- NT- (3-f 1 uor 0- 5- ( 3- nebdildsivshscaaphthyridin-3(GH)-due- 2- y1) - 245- 0x0-1, 6
[

- 15 Wwr i di p- 511) -vkL) P, ) i . HATU (.9. 24 ,
(R - o R i POt MG RAET CR B oy Brcbataite Shrorfine 8D,
and 1- (@-H @OX®58 B 5myl 409 E€HX 0,20 DB Ay PhyiL.inih ma@ 1 §Qbhy ystami taeksfrBsshire

, 17 m k i itrile: m.,, 0.3 |.e
R A
was al kempdhnilgirsthe saniOprogam, thenpehat steofhemisty hadbedanrakdig®ed unbé the S

el andmnimepurees oE TR Sfh A T ta 86BN « o000 bow 1o%
=N . -

te (3.20 g, 14 mmol) in
mmol ) and heated to 80C

Reaction concentrat ed
\h benzene to renove

MeOH: 1% NHAOH to yiel d

(2R) 411- (3-f1 uor o- 5- (3- met hyl i 3gx
6- napht hyri di n6(5H) -yl ) pr opanehydr
4. (R)-6-(148-fl uoro-6-(3-net hyh\i soxazo
ridin-3- yl)ethyl)-1, 6-na yri

.927 g, 77%yield).
01-11, 2, 41tri nol 014, 3-altw
(611) - one.

1, 6-napht hyridin-6(5H) - 5 yl)propalieh ﬁi de (1.9 g, 4.7 rinnol)
and tri phenyl phosphine (1.8 g, 7.0 re taken up in THF (47
m, 4.7 nmmol). TMs-azide (0.93 m, 7.0 mmvl) was added, followed by
sl ow addition of DEAD (1.1 ml, 7.0 nl) and the reaction was
stirred at roomtenperature for . iEss (nonitored tenperature so
as_not too exceed 30-40 C) until "Téaction was conplete. The reaction

m ¥XBur e {Hdb-(dd ehdnylrld.2Zsdiwinaeloig3-al pyriding 3yh

THF. The 10 material was iﬁé@ﬁ&jtfle@l}@%ﬁéwﬁgiﬂi-%ggé-%@ (-100 nL), and 2
MHC1L (-30 nL) was added: a7 ) vi gorously, and

t he aqilewarsd pespading (G Genepdl dintlead)N.(iirak saparatiordesy; pripesatise GAE (ChirelPak®is
extrac i I Y% wer e

conbi nsé?H'yF%%nggedﬁg& ’2‘3?2?’? Mﬁgglcb é%%llje%{’tﬁghﬁ'@%and tohﬁi)é? gt%s added 6
M NaOHbatkpppatuse(tudt iningH Qathebagis ¢lrsyipestryntalidemphic date hadip@atcyas an
of £ ~whi i i i t.o I e
det]  orpelr BBt fpied ChnBRal i3 sk G, AEEoEE WU B IBEBR, 1
fit i nesigachbvbefthadlengitiomeDOMSNRGIH: 428rfd Mirli] & dCadw/d forM@SanFIN4Qy: #20.4.her
dry). [, \f t | 280G, W

soni cagﬁaﬂgﬁb&%wﬁ ?8{1)%}? %8 ﬁ(;ﬁﬁﬁsé?f@!t(ghl ng 4t%zcgg1 rfgt%gi_l‘e(s’rz’ta% %5@&, 3 H)
crystallization _

(R -6-(1-(8-fluoro-6-(3-nethylisoxazol-5-y1)-[1,2,4]triazolo[4,3-a]p
yridin-3- ypethyl)-1, 6-naphthyridi n-15(6H) -one (1.5 g, 60-80%yi el d)
was isolated as a white solid with 20 >95% ee by HPLC (conditions:
50/ 50 EtOH: Heptane, Chiral Pak(r) AD-H, 1.0 niL/mn, 20 nm 4.6X150 nm
colum tr 6 61 mMmnNn) On the basis of onrevious crvstall oar anhi ¢ dat a




Exanpl e 530
3-(1-nethyl-111-pyrazol -4-y1)-6-al10-1-(6(3-nethylisoxazol -5-0)-11
2,41triazolor4,3- aliveridin-3-ybethyl)-1,6-naphthyridin-5(611)-one

5 Preparaqgd, =t he, GoPB,, ACmps 84 - v’r@ﬂnﬁrz ﬂ}w tslnai JPT.EVHOUSHY7. 9@ ST 86 agd
for exanple 527 according to General N. Chlralggﬁpa;gglon by

pr epar aDiNA8 (%d‘é@ﬁi@%ﬂ@éﬂ BB-68 (2™ 3<0321516 lnﬂl%ég d, g}

MeOH: CO2: DEA, 80 nl/min and 100 bar_.fystem backpressure (tr: 12
mns).. On the basis of previods ographi ¢ data and potency
recorded for related conpound iRt aney program the absol ute

- stereochernistry has been assi N he R enantiomer. MZ = 10
453.0 [ MtH], calc 452.5 for C2 |l e 531 .
3-(1-nethyl-111- pvrazol - 4-vl) Ng- (6 (3-met hyl i soxazOl - 5-01- 11,
2,41triazolol4,3- aridin-3- |@th ' hth ridin-5 6 one 15
Prepared in the sanme general manneri@s. ~haF previ ously descri bed for
“exanpl e 527 according to Ceneral " Chiral separation by
preparative SFC (Chiral Cel OD-H (20 xF 250 mm 50), 35:65:0.2

MeOH: CO2: DEA, 80 mL/mn and 100 I _SYS baci cpressure (4: 18
mns).. On the basis of preV|ousa§$§§¥%ﬁﬁggraphlc data and potency
reCQrded{SﬂJﬁr(ll’(B-lfﬁioﬁd-GQ@ﬂiﬂQliﬂﬂoxa&o[- gl §A-alp s 9l ethel)-3- -
stereochen stry has been assi-o ) -nantloner MZ = 20
" 453.0 [M11], calc 452, 5meihodolomg oHligue

(S)-6-(¢ fabttﬁ’dhﬁg AGeTERd vdthaiax. aZIﬁia‘ 5ep@1)aﬂdn Ry gkﬂ:;haratafz@[Fﬁtj(ﬂ:‘lﬁalﬂhlp@r i

di n- 3- yI 1) sized according
to GenéMiH &fét"ﬁééw 5@&‘@%%&*‘3@%%‘%&9&’%‘ ? iSYEPPak(r) I|A
5( 5;) X baé@relmaﬁre &, ¥ 9hninsh 0 uepﬁamefpﬁﬁ%ﬂr%nogﬁehmmmm pétency 14. 0,
mn) toyie

(81PI udFErsd far rﬁ%{eﬂmnga%a the s34 DRSS e APl P BP ROy G PRS- y
Het hyl Jasslgrfed topdihb Srehalitioieb Hsane = 420.8t fiver 1lfastsc’ & for [0, 4 INKO;: 420.4.
crystal | ographi c data and potency recorded for related conmpound in
the sanme program the absolU&G—s{er ' 1Lstry has been assigned to
be the S enantioner. MZ = 391.2¢ c 390.12 for :
C201- 115EN602. -0 O N 10"N Exa

Example 526

6-(1-(8-Fuoro-6-{3-methylisoxazol-5-yl)-[1,2.4]triazolo{4.3-a] pyridin-3-yDethyl}-3-(2.2.2-

15 trifluercethoxy)-1.6-naphthyridin-5(611)-one

|N\ s~ e
AN
£ 0 *T/H‘OH
o

1. 2-(5-0x0-3-(2,2.2-trifluoroethoxy)-1,6-naphthyridin-6(SH)-vl)propanoic acid

hydrochloride
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(R) - 342- et hoxyet hoxv) - 641- (6- (1- met hyl - 114- pyrazol -4-yli-fl, 2,4l tri
azol 014, 3-al pyridin- 3-yllethyl)-1, 6-naphthyridin-5(68)-one

Synt hesi zed using General Method N. Chiral separation by preparative
SFC (Chiral palc(r) OO 15 H (20 xHB8h0 mm 5 Urn), 30% MeOH, 70%
C2, 0.2%DEA, 70 nml/mn; 100 ban,systempressure; tr : 6.8 nmj. On

the basis of previous crystall ogr | thdat @ and pot ency recorded for
rel ated conmpound in the sane pribgr tNhe sol ute stereochem stry
has been assigned to be the H'enanti ry M2H= 446.2 [ MH), calc

445.19 for C23H23N703. -0 O 20Exanpl & 53
(S)-3-(2- methoxyet hoxy) - 64146- (| - 111-p razol 11,2 4] tri
azol 014, 3- alpi X kNdyoxy3Sopp-d,6aap DRy i 3 rohromide.

Pr eDar gk D1 oEpr SRR BEAEH Dbt fHE eharl 1Rl Lrﬁéiﬁé Sj@;&ﬁlﬁbEd for
exanpl e r533 a?}ﬁ%l’dl ng to 2tS tCtaeneral ar%e?t l l\fmg? %

I ral sepa(rﬁﬁé n lI)I}/
pr epar aepibyrRes(SEhiarqpaneas @ﬁ-”l&@?(}m}%‘ﬂi@‘a}%ﬂe@s) wfhcong |\9§ L

70%; OQ2 mfhoB ek ssel Yatkdtiel and AR riRfurSWSisEPLESOW R 20 hours. IR
m n) On the "basi s of previous crystal I%r%grgfrhl c_data and potenc

r ecor d@epcHioR MgHIg ey th?@r?ﬁb?fﬁ@at%mtaﬁ@f‘% S SAFO-LAdeaH R YR é¥5ﬁ)

stereo di dog;, Pigid Egeo&vﬁeﬁmww Mhé& 2
SN oA an g, b s G044

Cener a|cr|,‘pa§t]]hm g 3tapr Eige Bgw In‘ﬁtg@bl\f@ m/z =235.0 [M+1]". Cal¢’ d for C|1H|1BI'N204
315.1.

10
b. 2-{5-0x0-3-(2,2.2-trifluoroethoxy)-1,6-naphthyridin-6(SH)-yl)propanecic acid

hydrochloride. |
A resealable pressurized vial was charged with 2-(3-hydroxy-5-oxo-1 ,6-naphthyridin-6(5H)-
yl)propanoic acid hydrobromide (0.54 g, 2 mmol), cesium carbonate (2 g, 7 mmol), 2,2,2-

15 trifluoroethyl triffucromethanesulfonate (2 g, 7 mmol), and N,N-dimethylformamide (6 mL,
0.3M). The vessel was sealed and the mixture was stirred at 60°C fo 1 hr. The reaction mixture
was diluted with EtOAc.and washed with water. The organic layer was collected, dried over
sodium sulfate, and concentrated under reduced pressure to afford brown oil. This was punfied
via MPLC (10-50% EtOAC/Hexanes) to afford tan solid of bis alkylated material. This was

20  suspended and refluxed in 5 mL of 6N HCI for 2 hours. Reaction mixture concentrated and
dried under reduced pressure to afford 2-(5-ox0-3-(2,2,2-trifluoroethoxy)-1 ,6—naphthyridin-
6(5H)-yl)propanoic acid hydrochloride (0.3 g, 50% yield). This was concentrated under
reduced pressure to dryness to afford 2-(5-0x0-3-(2,2,2-trifluoroethoxy)-1,6-naphthyridin-
6(5H)-yl)propanoic acid hydrochloride (0.3 g, 50% yield) as yellow solid. Free base material

25  MSm/z = 317.0 [M+1]". Calc’d for C;3H;CIF3N,04: 352.7.
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2. 6-{1-(8-fluore-6-{3-methylisexazel-5-y1)-[1.2 4)triazelol4,3-alpyridin-3-yDethyl)-3-
(2.2 2-trifluoroethoxy)-1,6-naphthyridin-5(6H)-one.

Prepared according to General Method N. MS m/z = 488.8 [M+17%. Calic’d for CooH FaNgO3:

488.4. 1H NMR (400 MHz, DMSO-ds) O ppm 2.01 (d, J=7.04 Hz, 3 H) 2.25 - 2.38 (m, 3 H)

5.05 (q, J=8.77 Hz, 2 H) 6.74 - 6.83 (m, 1 H) 6.96 - 7.07 (m, 2 H) 7.71 (d, J=7.82 Hz, 1 H)

7.86 (dd, /=149, 112 Hz, 1 H) 8.20 (d, J=2.74 Hz, 1 1) 8.78 (d,/=3.03 Hz, 1 H) 8.83 (d,

J=1.08 Hz; 1 H)

=N
/ \

N-—
)0 ,2
o /N

F

Example 527
1,2 4}triazolo]4,3-a]pyridin-3-yDethyl)-3-(1-

methvl-1H-pyrazol-4-y)-1,0-naphthyridin-S{(6H)-one
HCH

1. 2-(3-{1-methyl-1H-pyrazol-4-yl}-5-0x0-1,6-naphthyridin-6(SH)-vl)propanoic acid

hydrochloride
All steps for the synthesis of this acid are the same as for 2-(3-(2-methoxyethoxy)-5-0x0-1,6-

naphthyridin-6(5H)-yl)propanoic acid hydrochloride (Example 514) with the following

exception:
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a. 2-chloro-5-(1-methyl-1H-pyrazol-4-yl)nicotinonitrile.
A 48 mL tube was charged with 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-

pyrazole (8.42 g, 40.5 mmbl), 5-bromo-2-chloronicotinonitrile (8.00 g, 36.8 mmol), potassium.
5  carbonate (15.3 g, 110 mmol), PACIy(dppf) (2.69 g, 3.68 mmol), 1,4-dioxane (135 mL, 1582
mmol) and water (23.9 mL, 1324 mmol), flushed with argon, sealed and then heated to 60°C
for 8 h. The reaction mixture was concentrated, adsorbed onto silica gel, and purified via
MPLC ecluting with 3% MeOH in DCM. 2-chloro-5-(1-methyl-1H-pyrazol-4-ylnicotinonitrile
(4.962 g, 61.7%) was obtained (with a srﬁall impurity). The material was taken forward crude.

10 F .
2. 6-((R)-1-(8-fluoro-6-(3-methylisoxazol-5-v)-[1.2 4|triazolof4,3-a]pyridin-3-
yhethvl)-3-(1-methyl-1H-pyrazol-4-yl}-1,6-naphthyridin-S(6H}-one.
Synthesized using General Method N. Chiral separation by preparative SFC (Chiralpak® QJ-H
5 [Im (20 x 250 mm, 5 Om), 45% MeOH, 55%, CO,, 0.2% DEA, 70 mL/min; 120 bar system

15  pressure; & : 8.3 min). On the basis of previous crystallographic data and potency recorded for
related compound in the same program, the absolute stereochetniétry has been assigned to be
the R enantiomer. M/Z = 471.2 {M+H], calc 470.16 for Ca4H;sFNzOs. 'H NMR (400 MHz,
DMSO-ds) O ppm 2.01 {d, J/=7.04 Hz, 3 H) 2.31 (s, 3 H) 3.89 (s, 3 H) 6.78 (d, /=8.41 Hz, 1 H)
6.95 - 7.09 (m, 2 H) 7.72 (d, J/=7.82 Hz, 1 H) 7.85(d, J=12.62 Hz, 1 H) 8.12 (s, 1 H) 8.46 (s, 1

20  H)8.67(dd, /=2.35, 0.68 Hz, 1 H) 8.83 (d, /~1.08 Hz, 1 H) 9.20 (d, /=2.45 Hz, 1 H).
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Example 528
6-{(5)-1-(8-fluoroe-6-(3-methylisoxazol-5-y1)-[1,2.4]triazolo[4,3-a] pyridin-3-yD) ethyl)-3-(1-

methyl-1H-pyrazol-4-yl)-1.6-naphthyridin-5(6H)-one

Prepared in the same general rﬁa_nner as that previously described for example 527 according to
General Method N. Chiral separation by preparative SFC (Chiralpak® OJ-H 5 Om (20 x 250
mm, 5 [Jm), 45% MeOH, 55%, COg, 0.2% DEA, 70 mL/min; 120 bar system piessure; t,:7.2
min). On the basis of previous crystallographic data and potency recorded for related
compound in the same program, the absolute stereochemistry has been assigned to be the §
enantiomer. M/Z = 471.2 [M+H), calc 470.16 for C24H;9FN3gO:.

General Method O.
. —N
N N
N R1 / N RT \ /
72\ —/ N N
R1 \ ) F, ! rl‘Rz
—_ _> . N - R; O
NH o) iRy, ZINTY
o HO P
0
X
—N
\ N\
N
N—~
/4 0 O B OLT
o
o
N \N
\. "‘-Nf
F

Example 529
(R)-6-{1-{8-fluorc-6-(3-methylisoxazol-5-vi}-[1,2 4]triazolo]4,3-a]pyridin-3-yljethyi}-i.6-

‘ naphthyridin-5{6H)}-one

I N\ =
P NI\‘
o o

OMe

1. (R)-methyl 2-(5-0x0-1,6-naphthyridin-6(SH)-yl)propanoate.

Dissolved 1,6-naphthyridin-5(6H)-one (10.6 g, 73 mmol), (S)-methyl 2-hydroxypropanoate
(8.6 ml, 91 mmol) and triphenyiphosphine (30 g, 116 mmol) in 144 mL THF (0.5M) and
cooled to 0 °C. Then added DEAD (17 ml, 109 mmol) dropwise, monitoring temperature $o as
not to exceed 5 °C. Then let warm to room temperature over 1 hr, where reaction was
complete by LCMS. The reaction was concentrated on silica and purified via MP1.C, first with
a gradient of Hexanes:EtOAc (removes most of PPh;0); then gradient of 100% DCM to 90%
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15

20

DCM:10% MeOH:1% NH4OH to yield (R)-methyl 2-(5-0x0-1,6-naphthyridin-6(5H)-
yDpropanoate (16 g, 95% yield) where the ee was confirmed to be >95%.

N\ =

/ NI\\
Hel O o#>on
2. -2-(5-0x0-1,6-naphthvridin-6{SH)-yl)propanoic acid hydrochloride.

Dissolved (R)-methyl 2-(5-0x0-1,6-naphthyridin-6(5H)-yl)propanoate (3.20 g, 14 mmol) in 70

mL of THF and added 6 M HCI (23 ml, 138 mmol) and heated to 80 °C for 3 hrs until reaction

was complete by LCMS. Reaction concentrated to remove water, and azeotroped 3 times with
benzene to remove excess water, to yield (R}-2-(5-0xo0-1,6-naphthyridin-6{5H)-yl)propanoic
acid hydrochloride (3.4 g, 95% yield) which was >95% ee according to HPLC (condiﬁons:
25/75 EtOH-TFA (0.1%):Heptane, ChiralPak AD-H, 1.0 mL/min, 20 min, 4.6X150 mm
column). Obtained (R)-2-(5-0x0-1,6-naphthyridin-6(5H)-yl)propanoic acid hydrochloride as a

yellow solid, which was taken on crude to the next step.

3 (2R)-N'-(3-flucre-5-(3-methylisoxazol-5-yl)pyridin-2-yh)-2-(5-0x0-1,6-
naphthyridin-6(SI1)-y)propanehydrazide. '
HATU (9.0 g, 24 mmol), (R)-2-(5-oxo-1,6-naphthyridin-6(5H)-yl)propanoic acid
hydrochleride and 1-(3-fluoro-5-(3-methylisoxazol-5-yl)pyridin-2-yl)hydrazine (3.6 g, 17
mmol) were taken up in acetonitrile (52 ml, 0.3 M) and cooled to 0 °C. DIPEA (8.2 ml, 47
mmol) was added dropwise and the reaction was allowed to stir to room temperature for 30
minutes until complete by LCMS. The crude material was concentrated onto silica gel and
then purified via MPLC eluting with 100% DCM to 90% DCM:10% MeOH:l% NH4OH to
yield (2R)-N'-(3-fluoro-5-(3-methylisoxazol-5-yl)pyridin-2-yl)-2-(5-0xo-1,6-naphthyridin-
6(5H)-yl)propanehydrazide (4.927 g, 77% yield).
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4. (R)-6-(1-{8-fluoro-6-(3-methylisoxazol-5-y1)-[1.2 4triazolo{4,3-alpyridin-3-
yi)ethyi)-1.6-naphthvridin-5(6H)-one. ‘
(2R)-N'-(3-fluoro-5-(3-methylisoxazol-5-yl)pyridin-2-yl)-2-(5-ox0-1,6- naphthynd1n—6(5H)
yl)propanehydrazide (1.9 g, 4.7 mmol} and triphenylphosphine (1.8 g, 7.0 mimol) were taken
up in THF (47 ml, 4.7 mmol). TMS-azide (0.93 ml, 7.0 mmol) was added, followed by slow

addition of DEAD (1.1 ml, 7.0 mnol) and the reaction was stirred at room temperature for 50
minuies (momtored temperature so as not too exceed 30-40 °C) until reaction was complete.
The reaction mixture was concentrated down, removing approximately 2 volume of THF. The
material was then redissolved in EtOAc (~100 mL), and 2 M HCl (~30 mL) was added. The
mixture was shaken vigorously, and the aqueous layer {(with product) was set aside. The EtOAc
layer was extracted x2 with HCI (30 mL) and all of the aqueous layers were combined. The
aqueous layer was cooled to 0 °C, and to it was added 6 M NaOH dropwise until pH was 7-8
(desired product crashed out as an off-white solid). The solid was filtered over vacuum to-
remove desired product from water. The solid was then dissolved through the frit into a new
flask with DCM/MeOH, and dried over NaSQ, (to further dry). The product was then
recrystallized from EtOH with heat, sonication and then cooling or scratching to promote rapid
crystallization. (R)-6-(1-(8-fluoro-6-(3-methylisoxazol-5-yl)-[1,2,4]triazolo[4,3-a]pyridin-3-
yl)ethyl)-1,6-naphthyridin-S{(6H)-one (1.5 g, 60-80% yield) was isolated as a white solid with
>95% ee by HPLC (conditions: 50/50 EtOH:Heptane, ChiralPak® AD-H, 1.0 mL/min, 20 min,
4.6X150 mm column, tr 6.61 min). On the basis of previous crystallographic data and potency
recorded for related compound in the same program, the absolute stereochemistry has been
assigned to be the R enantiomer. M/Z = 391.2 [M+H], calc 390.12 for CagH5FN6O;. 'H NMR
(400 MHz, DMSO0-dg) 0 ppm 2.00 (d, /=7.04 Hz, 3 H) 2.31 (s, 3 H) 6.78 (d, /=7.92 Hz, 1 H)
6.95-7.12 (m, 2 H) 7.54 (dd, /=8.22, 4.50 Hz, 1 H) 7.77 (d, /=7.73 Hz, 1 H) 7.85 (d, J=11.54
Hz, 1 H) 8.62 (d, /=9.59 Hz, 1 H) 8.82 (s, | H) 8.92 (dd, /~4.55, 1.71 Hz, 1 H).
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_ Example 530 _
3-(1-methyl-1H-pyrazol-4-yI)-6-((R)}-1-{6-(3-methylisoxazel-5-yI)-[1.2.4]triazolo{4.3-

alpyridin-3-yDethyi)-1,6-naphthyridin-5{(6H)-one
Pteparéd in the same general manner as that previously described for example 527 according to
General Method N. Chiral separation by preparative SFC (ChiralCel OD-H (20 x 250 mm 50),
35:65:0.2 MeOH:COzzDEA, 80 mL/min and 100 bar system backpressure (,: 12 mins).. On

the basis of previous crystallographic data and potency recorded for related compound in the
same program, the absolute stereochemistry has been assigned to be the R enantiomer. M/Z =
453.0 [M-+H], calc 452.5 for Ca4HaoN;zO3. '

. Example 531
3-(1-methyl-1H-pyrazol-4-y1)-6-((S)-1-(6-(3-methylisoxazol-5-yl}-11,2.4] triazolo|4.3-

2ipyridin-3-yDethyD-1.6-naphthyridin-5(6H)-one

Prepared in the same general manner as that previously described for example 527 according to
General Method N. Chiral separation by preparative SFC (ChiralCel OD-H (20 x 250 mm 50),
35:65:0.2 MeOH:CO,:DEA, 80 mL/min and 100 bar system backpressure (t: 18 mins).. On
the basis of previous crystallographic data and potency recorded for related comp;ound in the
same program, the absolute stereochemistry has been assigned to be the S enantiomer. M/Z =
453.0 [M+H], calc 452.5 for C24H20NsOa.
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Example 532
{S)-6-(1-(8-fluoro-6-(3-methylisoxazol-5-yl}-[1.2,4] triazolo[4.3-a] pyridin-3-yl)ethyl)-1.6-
naphthyridin-5(6H)-one
Synthesized according to General Method N. Seperated by preperative HPLC (ChiralPak® IA,
5 (50 x 250 mm, 5 (Im), 50% Heptane, 50% EtOH; 100 mL/min; t; : 14.0 min) to_‘yiéld (8)-6-(1-
(8-fluoroc-6-(3-methylisoxazol-5-yl)-{1,2,4]triazolo[4,3-a]pyridin-3-yl)ethyl)-1 ,6-napﬂthyridin—

5(6H)-one. On the basis of previous crystallographic data and potency recorded for related
compound in the same program, the absolute stereochemistry has been assigned to be the §
enantiomer. M/Z = 391.2 [M+H], calc 390.12 for CyoH;5FNgO-.
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Example 533
(R)-3-(2-methoxyethoxy)-6-(1-(6-(1-methyl-1H-pyrazol-4-yl)-[1.2 4] triazolo[4.3-a]pyridin-
3-vi)ethyl)-E.6-naphthyridin-5{6H)-one -
Synthesized using General Method N. Chiral separation by preparative SFC (Chiralpak® OD-
15  H (20 x 256 mm, 5 Om), 30% MecOH, 70%, CO», O.Z%IDEA, 70 mL/min; 1G0 bar system

pressure; t; . 6.8 min). On the basis of previous crystallographic data and potency recorded for

related compound in the same program, the absolute stereochemistry has been assigned to be
. the R enantiomer. M/Z = 446.2 [M+H], calc 445.19 for Ca3H23N70;.
' —0
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20 Exampie 534
(S)-3-(2-methoxyethoxy)-6-{1-(6-(1-methvl-1H-pvrazol-4-v)-[1.2 4]triazolo[4,3-alpyridin-
3-yDethyl)-1.6-naphthyridin-5(6H)-cne

Prepared in the same general manner as that previously described for example 533 according to

25  General Method N. Chiral separation by preparative SFC (Chiralpak® OD-H (20 x 250 mm, 5
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Clim), 30% MeOH, 70%, CO,, 0.2% DEA, 70 mL/min; 100 bar system pressure; t; : 9.9 min}.
.On the basis of previous crystallographic data and petency recorded for related compound in
the sarne program, the absolute stereochemistry has been assigned to be the S enantiomer. M/Z

= 446.2 [M+H], calc 445,19 for Co3Hy3N70s.
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Example 1H NMR Data

1H NMR (400 MHz, DMSO-ds) 6 ppm 8.70 (d, /=2.74 Hz, 1 H), 8.53
(s, 1 H), 8.50 (d, /=5.28 Hz, 1 H), 8.35 (d, /~9.68 Hz, 1 H), 8.21 (d,
J=0.78 Hz, 1 H), 8.17 (s, 1 H), 7.94 (d, /=2.64 Hz, 1 H), 7.69 - 7.73
(m, 1 H), 6.94 (d, /=5.38Hz, 1 H), 5.15(d, /~6.16 Hz, 2 H),3.94 (s, 3
348 | H) '

1H NMR (400 MHz, CHLOROFORM-d)} d ppm 8.66 (d, /=1.56 Hz, 1
H), 8.08 (d, /=8.51 Hz, 1 H), 7.83 - 7.93 (m, 2 H), 7.61 (s, I H), 7.53
(d, J=8.61 Hz, 1 H), 7.42 (d, /=9.78 Hz, 1 H), 7.33 (s, 1 H), 6.80 - 6.95
351 L.{m, 3 H), 4.78 (s, 2 H), 3.93 (s, 3 H).

1H NMR (400 MHz, CHLOROFORM-d) d ppm 8.67 (d, /=2.84 Hz, 1
H), 8.15 (d, J=8.51 Hz, 1 H), 7.94 - 7.99 (m, 1 H), 7.86 (dd, /=9.59 Hz,
' 1 H), 7.62 (s, 1 H), 7.56 (dd, /=8.61 Hz, 1 H), 7.34 - 7.43 (m, 2 H),

" .352 | 7.07 (s, 1 H), 4.77 (s, 2 H),3.95 (5,3 1), 2.51 (5, 3 H).

1H NMR (400 MHz, DMSO-ds) 6 ppm 2.52 (5, 3 H) 5.19 (d, J=6.26
Hz, 2 H) 6.95 (d, /=5.38 Hz, 1 H) 7.71 (dd, /=8.51,4.11 Hz, 1 H) 7.94
(d, /=9.78 Hz, 1 H) 8.04 (t, /=6.21 Hz, 1 H) 8.09 (s, 1 H) 8.21 (dd,
J=8.51,1.56 Hz, 1 H) 8.50 (d, /=5.28 Hz, 1 H) 8.54 (d, /=9.78 Hz, 1
355 H)879(dd J=4.11,1.56 Hz, 1 H).

1H NMR (400 MHz, DMSO-ds) 6 ppm 2.51 (s, 3 H) 5.19 (d, J=6.06 =
Hz, 2 H) 6.96 (d, /=5.48 Hz, 1 H) 7.94 (d, /~9.68 Hz, 1 H) 8.05 (dd,
J=10.03,2.49Hz, 1 H)8.09(s, 1 H) 8.22 (s, 1 H) 8.48 - 8.59 (m, 2 H)
359 | 8.85(d, /~2.64 Hz, 1 H)

1H NMR (400 MHz, DMSO-dg) 6 ppm 2.51 (s, 3 H) 5.17 (d, /=6.16
Hz, 2 H) 6.94 (4, /=5.38 Hz, 1 H) 7.53 (t, /=73.21 Hz, 1 H) 7.89 - 7.99
(mm, 2 H) 8.09 (s, 1 H) 8.12 (1, /=6.26 Hz, 1 H) 8.51 (d, /=5.28 Hz, 1 H)
364 | 8.54 (d, /=9.68 Hz, 1 H) 8.70 (d, /~2.74 Hz, 1 H).

1H NMR (400 MHz, DMSO-ds) 6 ppm 2.52 (s,3 H)3.33 (5, 3 H) 3. 71
-3.76 (m, 2 H) 4.27 - 431 (in, 2 H) 5.14 (d, J=6.16 Hz, 2 H) 6.82 (d,
J=5.38 Hz, 1 H) 7.59 (d, /=2.74 Hz, 1 H) 7.94 (d, /=9.78 Hz, 2H)809
365 | (s, 1 H) 8.41 (d, /~=5.28 Hz, 1 H) 8.49 - 8.57 (m, 2 H)

1H NMR (400 MHz, MeOH) & ppm 3.44 (s, 3 H) 3.82 - 3.87 (m 2 H}
429 -4.34 (m, 2 1) 5.40 (5, 2 H) 7.02 (d, /=597 Hz, 1 H) 7.19 - 7.27
(m, 1 H) 7.51 (d, /=2.64 Hz, 1 H) 7.75 - 7.86 (m, 2 H) 7.95 (d, /=9.88
Hz, 1 H) 8.33 (d, /=9.88 Hz, 1 H) 8.39 (d, /=6.26 Hz, 1 H) 8.59.(s, 1
370 | H) '

‘1H NMR (400 MHz, DMSO-dg) 6 ppm 5.02 (q, /=8.80 Hz, 2 H) 5.22
(d, J=6.26 Hz, 2 H) 6.91 (d, /=5.48 Hz, 1 H) 7.53 (t, J=9.15 Hz, 1 H)
7.79 (d, J=2.64 Hz, 1 H) 7.99 - 8.10 {m, 3 H) 8.21 (t, /=5.97 Hz, 1 H)
8.44 (d, J/=5.28 Hz, 1 H) 8.51 (d, /=9.78 Hz, 1 H) 8.61 (d, /=2.64 Hz, 1
371 | H)

1H NMR (400 MHz, DMSO-ds)} 6 ppm 2.52 (s, 3 H) 5. 02 (g, J=8.90
Hz, 2 H) 5.15 (d, /=6.16 Hz, 2 H) 6.87 (d, J=5.38 Hz, 1 H) 7.80(d,
J=2.84 Hz, 1 H) 7.94 (d, /~9.78 Hz, 1 H) 8.01 {t, /=6.11 Hz, 1 H) 8.09
(s, 1 H)8.45(d, /=5.28 Hz, 1 H) 8.54 (d, /=9.78 Hz, 1 H) 8.62 (d,

372 | /=2.84 Hz, 1 H).
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1H NMR Data

383

1H NMR (400 MHz, DMSO-de) 5 ppm 3.94 (s, 3 H) 4.50 - 4.62 (m, 2
H) 5.14 (d, J=6:16 Hz, 2 H) 6.30 - 6.64 (m, 1 H) 6.87 (d, /=5.48 Hz, 1
H) 7.66 - 7.74 (m, 2 H) 8.06 (t, J=6.11 Hz, 1 H) 8.21 (d, J=0.68 Hz, 1

H) 8.34 (d, J=9.68 Hz, 1 H) 8.4 (d, J=5.38 Hz, 1 H) 8.52 (s, 1 H) 8.59
(d, J=2.84 Hz, 1 H).

390

(400 MHz, DMSO-d6) 8 ppm 8.64 (s, 1H), 8.51 (d, ] = 2.8 Hz, 1H),
8.40 (d,J = 5.2 Hz, 1H), 835 (d, ] = 9.6 Hz, 1Hz), 8.19 (s, 1H), 7.99 (t,
1= 6.0 Hz, 1H), 7.72 (d, J = 10 Hz, 1H), 7.57 (d = 2.8 Hz, 1H), 6.83
(d, 3= 5.2 Hz, 1H), 5.12 (4, ] = 6.0 Hz, 2H), 3.93 (s, 3H), 3.80-3.86
(m, 1H), 1.10-1015 (m, 2H), 1.00-1.08 (m, 2H).

399

1H NMR (400 MHz, DMSO-ds) d ppm 8.49 - 8.55 (m, 2 H), 8.41 (4,
J=5.38 Hz, 1 H), 8.24 (s, 1 H), 8.03 (d, /=9.68 Hz, 1 H), 7.54 (t, /=6.16
Hz, 1 H), 7.58 (d, /=2.84 Hz, 1 H), 6.83 (d, J=5.38 Hz, 1 H), 5.67 (&,

{ J=5.77 Hz, 1 H), 5.15 (d, J=6.16 Hz, 2 H), 4.63 (d, J—567Hz,2H)

3.93 (s, 3 H).

400

TH NMR (400 MHz, DMSO-dg) 6 ppm 5.26 {3, J/=6.36 Hz, 2 H) 7.02
(d; J=5.38 Hz, 1 H) 7.96 - 8.10 (m, 2 H) 8.22 - 8.32 (m, 2 H) 8.48 -
8.57 (m, 3 H) 8.85 (d, /=2.84 Hz, 1 H)

405

TH NMR (400 MHz, DMSO-dg) 6 ppm 3.43 - 3.53 (m, 4 H) 3.70 - 3.80
(m, 4 H) 3.94 (s, 3 H) 5.16 (4, /=6.16 Hz, 2 H) 6.85 (d, J=5.28 Hz, |

| BY7.57 (d, 72.74 Hz, 1 H) 7.87 (s, 1 H) 7.90 (d, /=9.68 Hz, 1 H) 8.01

- 8.08 (i, 1 H) 8.35 - 8.45 (m, 2 H) 8.52 (d, J=2.64 Hz, 1 H)

406

1H NMR (400 MHz, DMSO-de) 6 ppm 3.94 (s, 3 H) 5.19 (d, /=6.26
Hz, 2 H) 6.85 (d, J=5.38 Hz, 1 H) 7.57 (d, J/=2.93 Hz, 1 H) 7.97 - 8.02
(m, 1 H) 8.05 (d, /=9.78 Hz, 1 H) 8.42 (d, J=5.28 Hz, 1 H) 8.45 (d,
J=9.68 Hz, 1 H) 8.52 (d, /=2.84 Hz, 1 H) 8.71 (d, /=1.96 Hz, 1 H) 9.36
(d, /196 Hz, 1 H)

408

1H NMR (400 MHz, DMSO-ds) 6 ppm 1.90 (d, J=7.04 Hz, 3 H) 2.44

(s, 3 H) 5.24 (q, J=7.01 Hz, 1 H) 7.51 (dd, /~8.27, 4.16 Hz, 1 H) 7.64 -

7.73 (m, 2 H) 7.81 (dd, J=8.75, 2.01 Hz, 1 H) 7.94 (d, J=1.96 Hz, 1 H)
8.00 (d, /=8.61 Hz, 1 H) 8.32 (d, /~8.41 Hz, 1 H) 8.64 (d, /~1.17 Hz, 1
H) 8.86 (dd, J/~4.16, 1.71 Hz, 1 H} '

1H NMR (400 MHz, DMSO-ds) 6 ppm 1.92 (d, /=7.14 Hz, 3 H) 5.26
(g, 1 H) 7.31 {t, /=0.29 Hz, 1 H) 7.49 (dd, J=8.36, 4.16 Hz, 2 H) 7.55
(d, /=8.61 Hz, 1 H) 7.77 - 7.86 (m, J=8.22 Hz, 2 H) 7.95 (s, 1 H) 7.99
(d, /=8.71 Hz, 1 H) 8.31 (d,./<7.24 Hz, 1 H) 8.68 (s, 1 H) 8.85 (dd,
J=4.11, 1.66 Hz, 1 H)

409

411

TFL NMR (400 MHz, DMSO-dg) 5 ppm 1.89 (4, /=7.04 Hz, 3 H) 2.27
(s, 3 H) 3.88 (s, 3 H) 5.22 (q, J=6.98 Hz, 1 H) 6.99 (s, 1 H) 7.63 (dd,
J=8.71,2.05 Hz, 1 H) 7.67 - 7.70 (m, 1 H) 7.72 (d, J=1.86 Hz, 1 H)
7.76 (dd, J=11.54, 1.17 Hz, 1 H) 7.93 (d, /=8.61 Hz, 1 H) 8.58 (d,
J=2.93 Hz, 1 H) 8.64 (d, J=1.08 Hz, 1 H)

413

TH NMR (400 MHz, DMSO-dg) 8 ppm 2.40 (s, 3 H) 2.44 (d, J=23.28
Hz, 3 H) 7.56 - 7.61 (m, 2 H) 7.75 (dd, /=8.90, 2.15 Hz, 1 H) 7.80 (dd,
J=11.49, 1.22 Hz, 1 H) 8.02 (d, /=0.88 Hz, 1 H) 8.09 (d, J=8.90 Hz, 1
H) 8.12 (d, /=2.05 Hz, 1 H) 8.43 - 8.47 (m, 1 H) 8.95 (dd, J=4.21, 1.76
Hz, 1 H)
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1H NMR Data

1H NMR (400 MHz, DMSO-de) & ppm 3.89 (s, 3 H) 4.88 (s, 2 H) 7.61
(dd, J=8.56, 2.01 Hz, 1 H) 7.68 (d, J=2.74 Hz, 1 H) 7.70 - 7.75 (m, 1
H) 7.83 (s, 1 H) 7.89 (dd, J=11.44, 1.08 Hz, 1 H) 7.93 (d, J=8.61 Hz, ]
H) 8.59 (d, J=2.84 Hz, 1 H) 9.17 (d, J/=1.08 Hz, 1 H)

418

430

1H NMR (400 MHz, DMSO-dg) § ppm 8.84 (dd, /=4.25, 1.71 Hz, 1
H), 8.42 - 8.46 (m, 1 H), 8.26 (d, /=2.05 Hz, 1 H), 8.15 (4, /=9.49 Hz,
1 H), 7.94 (s, 1 H), 7.90 (d, J=8.80 Hz, I H), 7.67 - 7.76 (m, 4 H), 7.52
(dd, J=8.26, 4.25 Hz, 1 H), 7.38 - 7.44 (m, 1 H), 7.32 - 7.37 (m, 2 H},
6.17(s, 1 H),2.17 (5,3 H)

1H NMR (400 MHz, DMSO-de) & ppm 8.85 (dd, /=4.21, 1.76 Hz, 1
H), 8.31 - 8.35 (m, 1 1), 8.21 (d, /=9.59 Hz, 1 H), 8.04 - 8.08 (m, 2 H),
7.95-7.99 (m, 2 H), 7.75 - 7.83 (m, 3 H), 7.49 - 7.58 (m, 4 H), 4.62 (s,
2 H)

431

433

1H NMR (400 MHz, DMSO-d) 6 ppm 9.01 (ad, J=4.21, 1.66 Hz, 1

| H), 8.54 - 8.59 (m, 1 H), 8.47 (s, 1 H), 8.44 (d, J=9.59 Hz, 1 H), 8.16
| (d, J=8.80 Hz, 1 H), 8.13 (s, 1 H), 8.00 (dd, J=8.90, 2.05 Hz, 1 H), 7.88

(d, J=9.59 Hz, IH) 7.64 (dd, /=8.31,4.21 Hz, 1 H), 7.11 (5, 1 H), 2.33
(s,3H) .

436

“1H NMR (400 MHz, DMSO-ds) 8 ppm 8.46 (d, /=2.74 Hz, 1 H), 8.38

(d, /=5.38 Hz, 1 H), 8.29 (d, /=9.39 Hz, 1 H), 8.00 (s, 1 H), 7.76 - 7.82

{m, 3 H), 7.54 (d, J=2.84 Hz, 1 H), 6.79 (d, /=5.38 Hz, 1 H), 4.98 (d,

J=6.36 Hz, 2 H), 3.91 (s, 3 H)

437

TH NMR (400 Miiz, CHLOROFORM-d) & ppm 4.80 (s, 2 H) 7.19 (dd,
J=10.76, 1.17 Hz, 1 H) 7.31 - 7.35 (i, 2 H) 7.38 - 7.43 (m, 4 H) 7.65 -
7.71 (m, 3 H) 8.07 (dd, /=8.31, 0.88 Hz, 1 H) 8.11 (d, /~8.41 Hz, 1 H)
8.91 (dd, /=4.21, 1.66 Hz, 1 1),

438

TH NMR (400 MHz, DMSO-dg)  ppm 3.88 (s, 3 H) 4.76 (s, 2 H) 7.52
-7.59 (m, 1 H) 7.61 (s, 1 H) 7.65 (d, }=12.32 Hz, 1 H) 7.80 (s, 1 )
7.91 (d, J=8.80 Hz, 1 H) 8.01 (s, 1 H) 8.27 (s, 1 H) 8.57 - 8.66 (m, 2 H)
10.59 (br. 5., 1 H)

439

TH NMR (400 MHz, DMF) 6 ppm 7.69 (tt, /=9.32, 2.27 Hz, 3 H) 7.99
(dd, /=8.31, 4.21 Hz, 1 H) 8.01 - 8.0 (m, 2 H) 8.43 (dd, /=8.90, 2.15
Hz, | H) 8.54 (4, / = 8.8 Hz 1 H) 8.83 - 8.95 (m, 2 H)9.19 (d, J=2.25
Hz, 1 H) 9.37 (dd, /=4.25, 1.71 Hz, 1 H) 9.53 (d, J=2.25 Hz, 1 H). MS
m/z = 410.0 [M+1]" Calc’d for CpH1FaN;O: 409.3,

442

1H NMR (400 MHz, DMSO-ds) 6 ppm 4.00 (s, 3 H) 5.24 (4, J=5.97
Hz, 2 H) 5.76 (d, J=46.46 Hz, 2 H) 7.64 (d, J/=2.74 Hz, 1 H) 7.77 (s, 1
H) 8.01 (d, J=9.68 Hz, 1 H) 8.10 (t, /~6.26 Hz, 1 H) 8.48 (d, /=5.28
Hz, 1 H) 8.59 (d, /=2.74 Hz, 1 H) 8.64 (d, /~9.68 Hz, 1 H).

443

1H NMR (400 MHz, DMSO-dg)  ppm 2.40 - 2.40 (m, 1 H) 7.58 (dd,
J=8.31,4.21 Hz, 1 H) 7.81 (s, 1 H) 8.00 (dd, /=8.90, 2.25 Hz, 1 H)
8.12 (d, J=8.90 Hz, 1 H) 8.44 (d, J=1.27 Hz, 1 H) 8.47 (dd, J=8.46,
1.03 Hz, 1 H) 8.70 (d, J=2.25 Hz, 1 H) 8.95 (dd, /=4.26, 1.71 Hz, 1 H)
9.07 (d, /~2.15 Hz, 1 H) .

444

1H NMR (400 MHz, DMSO-ds) 6 ppm 7.44 - 7.53 (m, 1 H) 7.68 (dd,
J=8.31, 421 Hz, 1 H) 8.00 (td, J=7.78, 1.76 Hz, 1 H) 8.11 (dd, J=8.90,
2.05 Hz, 1 H) 8.25 (dd, /=15.60, 8.36 Hz, 2 H) 8.5 (s, 1 H) 8.58 {dd,
J=8.41, 0.78 Hz, 1 H) 8.75 (dq, J/=4.77, 0.82 Hz, 1 H) 9.01 - 9.11 (m, 2
H) 9.53 (d, J=2.15 Hz, 1 H).
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1H NMR Data

450

1H NMR (400 MHz, DMSO-d¢) 5 ppm 7.35 - 7.45 (m, 1 H) 7.67 (dd,
J=831, 421 Hz, 1 H) 7.73 - 7.85 (m, 2 H) 8.11 (dd, /=8.9,2.0 Hz, 1
H) 8.21 (d, J=8.90 Hz, 1 H) 8.48 (d, J=0.10 Hz, 1 H) 8.57 (s, 1 H) 8.60
(m, 2 H) 9.04 (dd, J=4.11, 1.56 Hz, | H).

460

1H NMR (400 MHz, DMSO-ds) 5 ppm 3.89 (s, 3H); 3.89 (s, 3 H); 4.01
- 4.02 (m, 1 H); 7.86 (dd, J=8.8, 2.2 Hz, 1 H); 7.91 (dd, /=12.0, 1.0 Hz,
1 H); 7.95 (d, /=2.7 Hz, 1 H); 8.11 (d, /=0.7 Hz, 1 H); 8.15 (d, J=8.7
Hz, 1 H); 8.32 (d, J=1.5 Hz, 1 H); 8.56 (d, J=0.7 Hz, 1 H); 8.78 (d,
J=2.9Hz, 1 H)

462

1H NMR (400 MHz, DMSO-dg) 6 ppm 1.93 - 2.07 (m, 2 H) 2.30 - 2.42
(m, 4 H) 2.43 - 2.49 (m, 2 H) 3.50 - 3.65 (m, 4 H) 3.89 (5, 3 H) 4.20 t,
J=6.41 Hz, 2 H) 7.86 (dd, J=8.75, 1.1 Hz, 1 H) 7.96 (s, 1 H) 7.58 (d,
J=2.64 Hz, 1 H) 8.13 (s, 1 H) 8.15 (d, /=8.90 Hz, 1 H) 8.32 (s, 1 H)
8.46 (s, 1 H) 8.57 (s, 1 H) 8.78 (d, /=2.84 Hz, 1 H)

1H NMR (400 MHz, CHLOROFORM-d) & ppm 2.41 (s, 3 H); 3.97 (5,

1.3 H); 6.54 (s, 1 H); 7.39 (dd, /=9.8, 1.2 Hz, 1 H); 7.47 (d, J=2.8 Hz, 1
| H); 7.83 (dd, /=8.8, 2.1 Hz, 1 H); 8.17 (d, J=1.1 Hz, 1 H); 8.21 (4,

J=8.7 Hz, 1 H) 8.75 - 8.84 (m, 2 H)

468

469

1H NMR (400 MHz, DMSO-ds) O ppm 3.95 (s, 3 H); 7.83 - 7.92 (m 2
H); 7.93 - 8.03 (m, 2 H); 8.18 (d, J=5.6 Hz, 1 H); 8.34 (s, 1 H); 8.69 (s,
1 H); 8.80 (d, /=2.93 Hz, 1 H)

470

1H NMR (400 MHz, DMSO-dg) & ppm 2.34 (s, 3 H); 7.26 (s, 1 H);
7.69 (dd, J=8.3, 4.2 Hz, 1 H); 8.05 (dd, /=8.8, 2.2 Hz, 1 H); 8.09 (dd,
J=11.3, 1.1 Hz, 1 H); 8.25 (d, /=8.9 Hz, | H); 8.50 (d, /~1.7 Hz, 1 H);
8.60 (s, 1 H); 8.80 (d, J=1.0 Hz, 1 H); 9.08 (dd, /=4.3, 1.7 Hz, 1 H)

471

1H NMR (400 MHz, DMSO-dg) 8 ppm 3.70 (s, 3 H); 7.57 - 7.67 (m, 1
H); 7.72 (s, 1 H); 7.87 - 8.16 (m, 3 H); 8.29 (s, 1 H); 8.55 (s, 1 H); 8.70
(s, 1 H)

473

1H NMR (400 MHz, DMSO-de) & ppm 2.32 (s, 3 H); 3.47 (5, 1 H);
3.55 (dd, J=11.4, 2.01 Hz, 1 H); 3.67 (s, 2 H); 3.80 (s, 1 H); 3.89 (s, 1
H); 3.98 (s, 1 H); 4.16 (d, J=5.0 Hz, 2 H); 7.22 (s, 1 H); 7.87 (dd,
J=8.9, 2.0 Hz, 1 H); 7.98 (d, J/=2.8 Hz, 1 H); 8.05 (dd, J=11.3, 0.6 Hz,
1 H); 8.16 (d, J=8.8 Hz, 1 H); 8.31 (s, 1 H); 8.74 (s, 1 H); 8.81 (d,
J=2.9 Hz, 1 H)

474

1H NMR (400 MHz, DMSO-ds) 8 ppm 2.35 (s, 3 H); 3.94 (s, 3 H);
4.79 (d, J=5.97 Hz, 2 H); 6.76 (4, J=5.4 Hz, 1 H); 7.01 (s, 1 H); 7.57
(d, /=2.7 Hz, 1 H); 7.89 - 7.94 (m, 1 H); 7.93 (d, /=8.6 Hz, 1 H); 8.21
(d, /=8.6 Hz, 1 H); 8.34 (s, 1 H); 8.40 (d, /=5.4 Hz, 1 H); 8.51 (d,
J=2.7 Hz, 1 H)

475

"H NMR (400 MHz, DMSO-dg) ppm 3.89 (s, 3 H) 7.68 (dd, J=8.28,
427 Hz, 1 H) 7.93 (d, J=12.05 Hz, 1 H) 8.04 (d, J=8.53 Hz, 1 H) 8.13
(s, 1 H) 8.23 (d, J=8.53 Hz, 1 H) 8.43 - 8.52 (m, 2 H) 8.55 - 8.63 (m, 2
H) 9.07 (d, J=4.02 Hz, 1 H).

476

"H NMR (400 MHz, DMSO-dg) d ppm 7.56 - 7.74 (m, 2 H) 7.99 (d,
J=9.03 Hz, 1 H) 8.21 (d, J=8.53 Hz, 1 H) 8.40 (s, 1 H) 8.57 (d, J=8.03
Hz, 1 H) 8.63 (d, J=10.04 Hz, 1 H) 9.05 (d, J=4.02 Hz, 1 H)

477

TH NMR (400 MHz, DMSO-dg) d ppm 3.92 (s, 3 H) 3.94 (s, 3 H) 7.80
-7.87 (m, 2 H) 8.01 - 8.07 (m, 1 H) 8.11 (d, J=9.04 Hz, 1 H) 8.37 (s,
H) 8.46 - 8.51 (m, 2 H) 8.75 (d, J=3.01 Hz, 1 H)
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1H NMR Data

478

"H NMR (400 MHz, DMSO-dg) d ppm 7.67 (dd, J=8.03, 4.02 Hz, 1 H)
7.80 - 7.89 (m, 2 H) 8.17 (dd, J=13.05, 9.54 Hz, 2 H) 8.54 (s, 1 H) 8.60
(d, J=8.53 Hz, 1 H) 8.69 (d, J=10.04 Hz, 1 H) 9.04 (d, J=3.51 Hz, 1 H)

484

TH NMR (400 MHz, DMSO-dg) d ppm 2.94 (t, J=7.78 Hz, 2 H) 3.03 -
3.14 (m, 2 H) 7.4 (d, J=8.03 Hz, 2 H) 7.68 (dd, J=8.28, 4.27 Hz, 1 H)
7.85 (br. s., 2 H) 7.95 (d, J=8.03 Hz, 2 H) 8.05 (d, J=8.53 Hz, 1 H) 8.12
(d, J=9.54 Hz, 1 H) 8.21 (d, 7=8.53 Hz, 1 H) 8.49 (s, | H) 8.57 - 8.66
(m, 2 H) 9.05 (d,1=4.02 Hz, 1 H).

490

TH NMR (300 MHz, CHLOROFORM-d) d ppm 2.10 {4, J=7.16 Hz, 3 _

H) 2.55 (s, 3 H) 5.04 (q, J=6.87 Hz, 1 H) 7.27 - 7.52 {m, 3 H) 7.82 (d,
J=8.62 Hz, 1 H) 7.93 (s, 1 H) 8.05 (d, }=8.62 Hz, 1 H) 8.15 (d, J=9.21
Hz, 2 H) 8.85 (d, J=2.63 Hz, 1 H).

H) 7.91 - 8.06 (m, 3 H) 8.14 (d, J=9.65 Hz, 1 H) 8.47 (s, 1 H).

TH NMR (300 MHz, CHLOROFORM-d)ppm 3.58 (s, 3 H) 4.78 (5, 2
H) 7.48 - 7.63 (m, 4 H) 7.66 (d, }=8.48 Hz, 1 H) 7.87 (d, J=7.16 Hz, 1

496

499

| 2 H) 7.10 (d, J=9.65 Hz, 1 H) 7.33 (d, J=2.78 Hz, 1 H) 7.63 (d, J=10.67

TH NMR (300 MHz, CHLOROFORM-d) § ppm 3.94 (s, 3 H) 4.73 (s,

Hz, 1 H) 7.76 (s, 1 H) 8.00 (d, J=8.48 Hz, 1 H) 8.07 (d, J=9.65 Hz, 1
H) 8.64 (d, 1=2.92 Hz, 1 H).

501

TH NMR (300 MHz, MecOH) d ppm 4.05 (s, 11 H) 4.82 (s, 7 H) 7.40
(dd, J=10.08, 1.46 Hz, 4 H) 7.81 (dd, J=8.77, 1.90 Hz, 4 H) 7.96 (d,
)J=0.88 Hz, 4 H) 8.05 (d, J=8.77 Hz, 4 H) 8.21 (4, J=2.78 Hz, 4H)850
(d, J=0.73 Hz, 3 H) 8.85 (d, J=2.92 Hz, 4 H).

502

TH NMR (400 MHz, CHLOROFORM-d) 8 ppm 2.59 (s, 3 H) 3.93 (s, 3
H) 4.77 (s, 2 H) 7.34 (d, J=2.74 Hz, 1 H) 7.38 (d, /=9.68 Hz, 1 H) 7.46
(s, 1 H) 7.66 (dd, J=8.61, 2.05 Hz, 1 H) 7.84 (d, /=1.96 Hz, 1 H) 7.98
(d, J=8.61 Hz, 1 H) 8.16 (d, J=9.59 Hz, 1 H) 8.61 (d, /=2.93 Hz, 1 H).

Exampie

TH NMR Data

503

"H NMR (400 MHz, CHLOROFORM-d) 6 ppm 2.16 (d, J=5.18 Hz, 3 H)
3.97 (s, 3 H) 6.82 (d, /=6.55 Hz, 1 H) 7.01 - 7.13 (m, 2 H) 7.41 - 7.49
(m, 1 H) 7.54 (d, /=6.26 Hz, 1 H) 7.61 (s, 1 H) 7.71 (s, 1 H) 8.33 (s, 1 H)
8.78 (d, /=7.73 Hz, 1 H) 8.93 (s, 1 H).

505

1H NMR (400 MHz, DMSO-ds) & ppm 2.01 (d, J=7.04 Hz, 3 H) 6.78 (d,
J=7.82 Hz, 1 H) 7.03 (d, J=6.94 Hz, 1 H) 7.54 (dd, /=8.07, 4.55 Hz, 1 H)
7.78 (d, /=7.82 Hz, 1 H) 7.97 - 8.09 (m, 2 H) 8.16 (dd, /=8.56, 2.49 Hz,
1 H) 8.61 (dd, J=7.97, 1.71 Hz, 1 H) 8.70 - 8.78 (m, 1 H) 8.92 (dd,
J=4.55,1.81 Hz, 1 H) 9.03 (d, 1 H).

507

1H NMR (400 MHz, DMSO-dg) b ppm 1.97 (d, /=6.94 Hz, 3 H) 3.68 (s,
3 H) 6.75 (d, J=7.73 Hz, 1 H) 6.94 (d, J=6.85 Hz, 1 H) 7.52 - 7.59 (m, 1
H) 7.64 (dd, J=7.78, 0.54 Hz, 1 H) 7.69 - 7.75 (m, 3 H) 8.46 (s, 1 H) 8.63
(dt, J=8.12, 0.88 Hz, 1 H) 8.90 - 8.94 (m, 1 H)

509

"H NMR (400 MHz, CHLOROFORM-d)  ppm 2.17 (d, J=7.14 Hz, 3 H)
4.00 - 4.09 (m, 2 H) 4.29 - 4.33 (m, 2 H) 6.91 (d, /=7.92 Hz, 1 H) 7.04
(dd, 1 H) 7.10 (dd, /~10.56, 1.17 Hz, 1 H) 7.51 (dd, J=8.17, 4.74 Hz, 1
H) 7.59 (d, J=7.82 Hz, 1 H) 7.72 (d, J=0.68 Hz, 1 H) 7.76 (d, /=0.78 Hz,
1 H) 8.34 (d, J=1.17 Hz, 1 H) 8.84 (dd, /=8.07, 1.22 Hz, 1 H) 8.92 (dd,
J=4.74,1.81 Hz, 1 H)
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'H NMR Data

514

TH NMR (400 MHz, CHLOROFORM-d) & ppm 2.17 (d, /=7.14 Hz, 3 H)
2.39 (s, 3 H) 3.49 (s, 3 H) 3.78 - 3.94 (m, 2 H) 4.23 - 4.43 (m, 2 H) 6.43
(s, 1 H) 6.85 (d, J=7.82 Hz, 1 H) 7.08 (q, /=7.11 Hz, 1 H) 7.29 (dd,
J=10.07, 1.17 Hz, 1 H) 7.43 (d, /=7.82 Hz, 1 H) 8.17 (d, /=2.93 Hz, 1 H)
8.58 - 8.81 (m, 2 H).

516

'H NMR (400 MHz, CHLOROFORM-d) 8 ppm 2.15 (d, /~7.14 Hz, 3 H)
3.49 (s, 3 H) 3.80-3.90 (m, 2 H) 3.97 (s, 3 H) 4.27 - 4.39 (m, 2 H) 0.83
(d, /=7.73 Hz, 1 H) 7.00 - 7.13 (m, 2 H) 7.42 (d, J/=7.82 Hz, 1 H) 7.61 (s,
1 H)Y7.72 (s, 1 H) 8.15 (d, /=2.84 Hz, 1 H) 8.31 (5, 1 H) 8.72 (g, /=3.03
Hz, 1 H). .

518

TH NMR (400 MHz, DMSO-=dg) 5 ppm 8.89 (t, 1 H), 8.68 (d, /=3.03 Hz,
1 H), 8.01 - 8.02 (m, 1 H), 7.96 (dd, J=9.59, 1.08 Hz, 1 H), 7.79 (dd,
J=9.54, 1.61 Hz, 1 H), 7.60 (d, J=7.82 Hz, 1 H), 7.01 - 7.05 (m, 1 H),
6.99 (s, 1 H), 6.75 (4, /=7.63 Hz, 1 H), 4.29 - 4.32 (m, 2 H), 3.70 - 3.73
(m, 2 H), 3.32 (s, 3 H), 2.31 (s, 3 H), 1.99 (d, /=7.04 Hz, 3 H).

524

T1H NMR (400 MHz, DMSO-dq) 8 ppm 2.00 (d, J=7.04 Hz, 3 H) 2.31 (s,

3 H) 3.94 (s, 3 H) 6.77 (dd, J=7.78, 0.54 Hz, 1 H) 6.94 - 7.05 (m, 2 H)

' 7.64 (d, /=7.82 Hz, 1 H) 7.76 - 7.89 (m, 1 H) 7.98 (dd, /=3.08, 0.54 Hz,

1-H) 8.68 (d, /=3.03 Hz, 1 H) 8.80 (d, /=1.08 Hz, 1 H).

526

1H NMR (400 MHz, DMSO-d) 6 ppm 2.01 (d, J/=7.04 Hz, 3 H) 2.25 -

2.38 (m, 3 H) 5.05 (g, J=8.77 Hz, 2 H) 6.74 - 6.83 (m, 1 H) 6.96 - 7.07

(m, 2 H) 7.71 (d, J=7.82 Hz, 1 H) 7.86 (dd, /=11.49, 1.12 Hz, 1 H) 8.20
(d, J=2.74 Hz, 1 H) 8.78 (d, J=3.03 Hz, 1 H) 8.83 (d, J=1.08 Hz, 1 H)

527

'H NMR (400 MHz, DMSO-d) & ppm 2.01 (d, /=7.04 Hz, 3 H) 2.31 (s,
3H)3.89(s,3 H) 6.78 (d, /~8.41 Hz, 1 H) 6.95 - 7.09 (m, 2 H) 7.72 (4,
J=7.82 Hz, 1 H) 7.85 (d, J=12.62 Hz, 1 H) 8.12 (s, 1 H) 8.46 (s, 1 H)
8.67 (dd, J=2.35, 0.68 Hz, 1 H) 8.83 (d, /~1.08 Hz, 1 H) 9.20 (d, /~2.45
Hz, 1 H)

529

"H NMR (400 MHz, DMSO-dg) 3 ppm 2.00 (d, J=7.04 Hz, 3 H) 2.31 (s,
3 H) 6.78 (d, /=7.92 Hz, 1 H) 6.95 - 7.12 (m, 2 H) 7.54 (dd, /=8.22, 4.50
Hz, 1 H) 7.77 (d, J=7.73 Hz, 1 H) 7.85 (d, /=11.54 Hz, 1 H) 8.62 (d,

J=9.59 Hz, 1 H) 8.82 (s, 1 H) 8.92 (dd, /=4.55, 1.71 Hz, 1 H)

Although the pharmacological properties of the compounds of the current invention vary with

structural change, in general, activity possessed by these compounds may be demonstrated in

5  vivo. The pharmacological properties of the compounds of this invention may be confirmed by

a number of pharmacological in vitro assays. The exemplified pharmacological assays, which

foltow, have been carried out with the compounds according to the invention. The exemplified

compounds of the present invention demonstrated a K; between 20 uM and 0.1 nM.

Hlustrative activity values are provided in the following table.

10

Ex. ~ cMet K, (pM)
373 0.0001
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430 0.3480

437 0.0364 P
439 0.2531 P
440 0.1716

441 0.0286 +
447 0.0121

450 0.1823

466 0.6351

Ex. : cMet Ki (uM)

503 ' 0.0015 A
505 0.0015
508 | 1.3438 )
509 - 0.0032 ey
511 - : 0.0005 -
514 0.0007 -
516 0.0061
518 0.0015 By
520 0.0011
522 0.0011

524 T 0.0009 1
525 0.0257 -
527 0.0003
529 0.0021 +

BIOLOGICAL TESTING

The efficacy of the compoutnds of the invention as inhibitors of HGF related activity is

demonstrated as follows. _
e-Met receptor assay

Cloning, Expression and Purification of c-Met Kinase Domain

1) A PCR product covering residues 1058-1365 of c-Met (c-Met kinase domain) is
generated from Human Liver QuickClone™ cDNA (Invitrogen) as described in WO
08/008539.

2). The PCR product is cloned into a modified pFastBacl expression vector

(harboring the gene for S. japonicum glutathione S-transferase immediately upstream of the
multiple cloning site) using standard molecular biological techniques. The GST-c-Met kinase

domain fusion (GST-Met) gene is transposed into full-length baculovirus DNA using the
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BacToBac™ system (Invitro gen). High3 cells are infected with the recombinant baculovirus
for 72 h at 27°C. The infected cells are harvested by centrifugation and the pellet is stored at —
80°C. The pellet is resuspended in buffer A (50 mM HEPES, pH 8.0, 0.25 M NaCl, 10 mM 2-
mercaptoethanol, 10% (w/v) glycerol, 0.5 % (v/v) protease inhibitor cocktail (Sigma P8340),
stirred at 4°C to homogeneity, and the cells are disrupted by microﬂuidization (Microfluidics)
at 10,000 psi. The resulting lysate is centrifuged at 50,000 x g for 90 min at 4 °C, and the
supernatant is adsorbed onto 10 mL of glutathione sepharose™ 4B.(Amersham) by batch

" method. The slurry is rocked gently overnight at 4°C. The glutathione resin is harvested by

centrifugation and washed three times with 40 mL buffer A by batch method. The resin is
washed three times with buffer B (buffer A adjusted to 0.1 M NaCl, less protease inhibitors).
The protein is eluted with buffer B containing.ZS mM reduced glutathione. Eluted fractions
are analyzed by SDS-PAGE and concentrated to <10 mL (~10 mg/mL total pfotein). The
concentrated protein is separated by Superdex™ 200 (Amersham) size exclusion
chromatography in buffer C (25 mM Tris, pH 7.5, 0.1 M NaCli, 10 mM 2-mercaptoethanol,
10% glycerol). The fractions are analyzed by SDS-PAGE and the appropriate fractions are
pooled and concentrated to ~1 mg/mL. The protein is aliquotted and stored at —80°C.

* Alternative purification of human GST-¢MET from Baculovirus cells

Baculovirus cells are broken in 5x (volume/weight) of Lysis Buffer (50 mM HEPES,

. pH 8.0, 0.25 M NaCl, 5 mM mercaptoethanol, 10% glycerol plus Complete Protease Inhibitors

(Roche (#10019600), 1 tablet per 50 mL buffer). The lysed cell suspension is centrifuged at
100,000 x g (29,300 rpm) in a Beckman uitracentrifuge Ti45 rotor for 1 h. The supernatant is
incubated with 10 ml of Glutathione Sepharose 4B from Amersham Biosciences (#27-4574-
01). Incubation is carried out overnight in a cold room (approximately 8°C). The resin and
supernatant is poured into an appropriately sized disposable cclumn and the fiow through
supernatant was collected. The resin is washed with 10 column volumes (100 mL) of Lysis
Buffer. The GST-cMET is eluted with 45 mL of 10 mM Glutathione (Sigma #G-4251) in
Lysis Buffer. The eiution is collected as 15 mL fractions. Aliquots of the elution fractions are
run on SDS PAGE (12% Tris Glycine gel, Invitrogen, #EC6005BOX). The gel is stained with
0.25% Coomassie Blue stain. Fractions with GST-¢MET are concentrated with a Vivaspin 20
mL Concentrator (#VS$2002; 10,00 MW cutoff) to a final volume less than 2.0 ml. The
concentrated GST-cMET solution is applied to a Superdex 75 16/60 column (Amersham
Biosciences #17-1068-01) equilibrated with 25 mM Tris, pH 7.5, 100 mM NaCl, 10 mM
mercaptoethanol, 10% glycerol. The GST-cMET is eluted with an isocratic run of the above -

buffer, with the eluent collected in 1.0 mL fractions. Fractions with significant ODzg readings
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are run on another 12% Tris Glycine gel. The peak tubes with GST-cMET are pooled and the
OD;3 is read with the column buffer listed above as the blank buffer.

Phospherylation of the purified GST-cMET is performed by incubating the protein for

3 h at RT with the following:
Final concentration
a) 100 mM ATP (Sigma #A7699) | | 25 mM
b) 1.0 M MgCl; (Sigma #M-02350) 100 mM
¢) 200 mM Sodium Orthovanadate (Sigma #S-6508) 15 mM
d) 1.0 M Tris-HCI, pH 7.00 (in house)  50mM
e¢) Hy0
f) GST-cMET 0.2 - 0.5 mg/mL

* Afier incubation, the solution is concentrated in a Vivaspin 20 ml Concentrafor toa
volume less than 2.00 ml. The solution is applied to the same Superdex 75 16/60 column qse&
above after re-equilibration. The GST-cMET is eluted as described above. The elution -
fractions corresponding to the first eluted peak on the chromatogram are run on a 12% Tris
Glycine gel, as above, to identify the fractions with GST-cMET. Fractions are pooled and the
OD3s is read with the column buffer used as the blank.

A Kinase reaction Buffer is prepared as follows:

Per 1 L
60 mM HEPES pH 7.4 1 M stock 16.7X 60 mL
50 mM NaCl . '~ 5Mstock 100 X 10 mL
20 mM MgCly 1 M stock 50 X 20 mL
5 mM MnCl, 1 M stock 200X 5mL

When the assay is carried out, freshly add:

2mM DTT ' IM stqck 500X
0.05 % BSA 5 % stock 100 X
0.1 mM Na;0OV, 0.1 M stock 1000 X

The HTRF buffer contains:
50 mM Tris-HCI (pH 7.5), 100 mM NaCl, 0.1 % BSA, 0.05 % Tween 20,5mM EDTA
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Prepare 4 pM Gastrin and 16 pM ATP working solution
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Fresh add SA-APC (PJ25S Phycolink Streptavidin-Allophycocyanin Conjugate, Prozyme Inc.)
and Eu-PT66 { Eu-W 1024 labeled anti-phosphorotyrosine antibody PT66, AD0069, Lot

" 168465, Perkin-Elmer Inc.) to reach the final concentration:

0.1 nM final Eu-PT66
11 nM final SA-APC

Methods:

1. Dilute GST-cMet (P) enzyme in kinase buffer as follows:

Prepare 8 nM GST-cMet (P) working solution (7.32 pM to 8 nM, 915 X, 10 uL to 9.15 mlL).
In a 96 well clearplate [Costar # 3365] add 100 pL in eleven columns, in one column add 100

pL kinase reaction buffer alone.

2. Assay plate .;-J.reparation:

Use Biomek FX to transfer 10 uL. 8 nM GST-cMet (P) enzyme, 48.4 uL kinase reaction buffer,
1.6 pL compound (in DMSO) (Start concentration at 10 mM, 1 mM and 0.1 mM, sequential
ditution 1:3 to reach 10 test points) in a 96 well costar clear plate [Costar # 3365], mix several

times. Then incubate the plate at RT for 30 min.

. 3. Prepare Gastrin and ATP working solution in kinase reaction buffer as follows:

Per 10 mL
Gastrin 4 pM stock (500 uM to 4 pM, 125 X) 80 uL
ATP 16 uM stock (1000 pM to 16 pM, 62.5 X) 160 pL

Use Biomek FX to add 20 pl ATP and Gastrin working solution to the assay plate to start

reaction, incubate the plate at RT for 1 h.

4, Transfer 5 L reaction product at the end of 1 h into 80 uL. HTRF buffer in black plate

[Costar # 3356], read on Discover after 30 min incubation.

Assay condition summary:

Kum ATP * - 6 pM
[ATP] - 4 pM
Ky Gastrin/p(EY) - 3.8 uM
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{gastrin] - 1 uM
[enzyme] - 1M

Ky ATP, Ky gastrin for various enzymes were determined by HTRF/? 3p labeling and HTRF
methods.

Examples 1-28, 30, 33-34, 36-37, and 39-48 exhibited activity with ICsp values Jess
than 0.5 uM.

. c-Met cell-based autophosphoryiation éssay

Human PC3 and mouse CT26 cells are available obtained from ATCC. The cells were
cultured in a growth medium containing RPMI 1640, penicillin/streptomycin/glutamine (1X)
and 5% FBS. 2 x 10? cells in medium were plated per well in a 96 well plate and incubated at
37 °C overnight. The cells were serum-starved by replacing the growth media with basic |
medium (DMEM low glucose + 0.1 BSA, 120 pL per well) at 37 °C for 16 h. Compounds
(either I mM and 0.2 mM) in 100% DMSO were serially diluted (1:3) 3333 fold on a 96 well
plate, diluting 1:3 with DMSO from column 1 to 11 (columns 6 and 12 receive no compound).
Compound samples (2.4 pL per well) were dﬂuted with basic medium (240 pL) in a 96 well
plate. The cells were washed once with basic medium (GIBCO, DMEM 11885-076) then
compound solution was added (100 pL). The cells were incubated at 37 °C for 1 h. A (2
mg/mL) solution of CHO-HGF (7.5 uL) was diluted with 30 mL basic medium to provide a
final concentration of 500 ng/mL. 'I'his HGF-containing media (120 uL) was transferred to a
96 well plate. Compounds (1.2 pL) was added to the HGF-containing media and mixed well.
The mixture of media/HGF/compound (100 puL) was added to the cells (final HGF
concentration - 250 ng/mL) then incubated at 37 °C for 10 min. A cell lysate buffer (20 mL)
was prepared containing 1% Triton X-100, 50 mM Tris pH 8.0, 100 mM NaCl, Protease
inhibitor (Sigma, #P-8340) 200 nL, Roche Protease inhibitor (Complete, # 1-697-498) 2
tablets, Phosphatase Inhibitor II (Sigma, #P-5726) 200 pL, and a sodium vanadate solution
(containing 900 pL PBS, 100 pL 300 mM NaVOs, 6 nL H;0, (30% stock) and stirred at RT
for 15 min) (90 pL). The cells were washed once with ice cold 1X PBS (GIBCO, #14190-
136), then lysis buffer (60 uL) was added and the cells were incubated on ice for 20 min.

The IGEN assay was performed as follows: Dynabeads M-280 streptavidin beads were
pre-incubated with biotinylated anti-human HGFR (240 pL anti-human-HGFR (R&D system,
BAF527 or BAF328) @ 100 pg/mL + 360 pL. Beads (IGEN #10029 + 5.4 uL buffer - PBS/1%
BSA/0.1% Tween20) by rotating for 30 min at RT. Antibody beads (25 pL) were transferred
to a 96 well plate. Cell lysate solution (25 pL) was transferred added and the plate was shaken
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at RT for 1 h. Anti-phosphotyrosine 4G10'(Upstate 05-321) (19.7 pL antibody + 6 mL 1X
PBS) (12.5 pL) was added to each well, then incubated for 1 h at RT. Anti-mouse IgG ORI-
Tag (ORIGEN #110087) (24 pL Antibody + 6 mL buffer) (12.5 pL) was added to each well,
then incubated at RT for 30 min. 1XPBS (175 uL) was added to each well and the
electrochemiluminescence was read by an IGEN M8. Raw data was analyzed using ad-
parameter fit equation in XLFit. ICsq values are then determined using Grafit software.
Examples 2,4,6-8,11, 13, 15-21, 23-26, 36-37, 39, 41, and 43-44 exhibited activity in PC3
cells with ICsq values less than 1.0 uM. Examples 2, 4, 6-8, 11-13, 15-21, 23-26, 36-37, 41,
and 43-44 exhibited activity in CT26 cells with ICsp values less than 1.0 pM.

rHu-bFGF; Stock concentration of 180 ng/pL: R&D rHu- bFGF: Added 139 pL of the
appropriate vehicle above to the 25 pg vial Iyophilized vial. 13.3 pL of the [180 rig/uL] stock
vial and added 26.6 pL of vehicle to yield a final concentration of 3.75 pM concentration,
Nitro-cellufose disk preparation: The tip of a 20-gauge needle was cut off square and
beveled with emery paper to create a punch. This tip was'then used to cut out = 0.5 mm
diameter disks from a nitrocellulose filter paper sheet (Gelman Sciences). Prepared disks were
then placed into Eppendorf microfuge tubes containing solutions of either 0.1% BSA in PBS
vehicle, 10 uM tHu-VEGF (R&D Systems, Minneapolis, MN), or 3.75 uM rHu-bFGF (R&D
Systems, Minneapolis, MN) and allowed to soak for 45-60 min before use. Each nitrocellulose
filter disk absorbs approximately 0.1 uL of solution.

In the rat micropocket assay, compounds of the present inventien will inhibit
angiogenesis at a dose of less than 50 mg/kg/day. |

Tumor model

A431 cells (ATCC) are expanded in culture, harvested and injected subcutaneously into
5-8 week old female nude mice (CD1 mw/nu, Charles River Labs) (n = 5-15). Subsequent
administration of compound by oral gavage (10 - 200 mpk/dose) begins anywhere from day 0
to day 29 post tumeor cell challenge and generally continues either once or twice a day for the
duration of the experiment. Progression of tumor growth is followed by three dimensional

caliper measurements and recorded as a function of time. Initial statistical analysis is done by

' repeated measures analysis of variance (RMANGOVA), followed by Scheffe post hoc testing for

multiple comparisons. Vehicle alone (Ora-Plus, pH 2.0) is the negative control. Compounds of
the present invention will be active at doses less than 150 mpk.

Tumor models
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DVBO- d6) 8 ppm 8.70 (d, J=2.74 Hz, 1 H), 8.53 (s, 1 H), 8.50 (d,
J=5.28 Hz, 1 H), 8.35 (d, J=9.68 Hz, 1 H), 8.21 (d, J=0.78 Hz, 1 H),

8.17 (s, 1 Humaf gﬁémé %m&calsE(QISVMGlce]ﬂ);gA’ﬁC@)garc gpoﬁdeﬁﬁm cilturd, ,haﬁ/cﬁéd
(d, J=5.38 Hz, 1 =6. 2 H), 4 ( Ky
NVR ( 4@0d wted@rahm}waso 5‘1:18 Mﬁﬁlf Bldé@nilﬁn“dfﬁrc%%:% “"F“%’}’ %ﬁg‘é{"f( d,

j g g% L@s) (11——1:'5% , szbsgcg.\er(xt azlngl%s&emon%f banipc&)n@gy 621 gdvagd or b¥- 1531{( dOO

6.95 ( m;lpkziiqsg) beg:ms’ @X@erezfrqm }1ay @ tcggay(’zg post t1|u|5lor oglé (ghallengel_gnd generally
5  continues either once or twice a day for the duration of the experiment. Progression of tumor
growth is followed by three dimensional caliper measurements and recorded as a function of
titne. Initial statistical analysis ié done by repeated measures analysis of Variancg
(RMANOVA), followed by Scheffe post hoc testing for multiple comparisons. Vehicle alone
(captisol, or the like) is the negative control. Compounds of the present invention will be
10  active at 150 mpk. '
. Human gastric adenocarcinoma tumor cells (MKN45 cells, ATCC) are expanded in
- culture, harvested and injected subcutaneously into 5-8 week old female nude mice (CD1
nw/nu, Charles River Labs) (n=10). Subsequent administration of compound by oral gavage or
by IP (10-100 mpk/dose) begins anywhere from day 0 to day 29 posf tumor cell éhallenge and
15  generally continues either once or twice a day for the duration of the experiment. Progressiop
of tumor growth is followed by three dimensional caliper measurements énd recorded as a
function of time. Initial statistical analysis is done by repeated measures analysis of variance
(RMANOVA), followed by Scheffe post hoc testing for multiple comparisons. Vehicle alone
(captisol, or the like) is the negative control. Compounds of the present invention will be
20  active at 150 mpk.

- FORMULATIONS
Also embraced within this invention is a class of pharmaceutical compositions

comprising the active compounds of the current invention in association with one or more non-
toxic, pharmaceutically-acceptable carriers and/or diluents and/or adjuvants (collectively

25  referred to herein as "carrier” materials) and, if desired, other active ingredients. The active
compounds of the present invention may be administered by any suitable route, preferably in
the form of a pharmaceutical composition adapted to such a route, and in a dose effective for
the treatment intended. The compounds and compositions of the present invention may, for
example, be administered orally, mucosatly, topically, rectally, pulmonarily such as by

30 inhalation spray, or parentally including intravascularly, intravenously, intraperitoneally,
subcutaneously, intramuscularly intrasternally and infusion techniques, in dosage unit
formulations containing conventional pharmaceutically acceptable carriers, adjuvants, and

vehicles.
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30  preparation of compounds of this invention to the affected arca two to four times a day.
Formulations suitable for topical administration include liquid or semi-liquid
preparations suitable for penetration through the skin (e.g., liniments, lotions, ointments,
creams, ot pastes) and drops suitable for administration to the eye, ear, or nose. A suitable

topical dose of active ingredient of a compound of the invention is 0.1 mg to 150 mg
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Preferably, a hydrophilic emulsifier is included together with a lipophilic emulsifier, which

5

25  acts as a stabilizer. It is also preferred to include both an oil and a fat. Together, the
ernulsifier(s) with or without stabilizer(s) make-up the so-called emuisifying wax, and the wax
together with the oil and fat make up the so-called emulsifying ointment base, which forms the
oily dispersed phase of the cream formulations. Emulsifiers and emulsion stabilizers suitable
for use in the formulation of the present invention include Tween 60, Span 80, cetostearyl

30  alcohol, myristyl alcohol, glyceryl monostearate, sodium lauryl sulfate, glyceryl distearate
alone or with a wax, or other materials well known in the art.

The choice of suitable oils or fats for the formulation is based on achieving the desired
cosmetic properties, since the solubility of the active compound in most oils likely to be used

in pharmaceutical emulsion formulations is very low. Thus, the cream should preferably be a
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butanediol. Among the acceptable vehicles and solvents that may be employed are water,

Ringer’s solution, and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed
oil may be employed, including synthetic mono- or diglycerides. In addition, fatty acids such
30 asoleic acid find use in the preparation of injectables.
For pulmonary administration, the pharmaceutical composition may be administered in
the form of an aerosol or with an inhaler including dry powder aerosol.
Suppositeries for rectal administration of the drug can be prepared by mixing the drug

with a suitable non-irritating excipient such as cocoa butter and polyethylene glycols that are
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H) 8. 18pérations skh @st@ﬁh@aﬂmn@n@fomamntqm Pq)nverlt@zal(@“"@fﬂ)su@ %6 (s, 1

CHL%?OEG%W d%ve?sta%lhzgr uv?et?t]g gggﬁ% J:’r'ﬁulsxﬂieflo:!)bll%é%ﬁ)ll;ﬁa 6 & gf“‘?giﬁs %hkl—l)

7.39 ( ddditidmally ®¢ plep@reimithEntdic ccratmzs (Pdwhs»erzpcglt}qzns mpy plso cqIMpTSe (¢
J=8. 8, d, 1=8.7 Hz, 1
H 8. 7@31“"%“38i“° f“ﬁbg %”%e%geﬂi’él\ﬁﬂi’]’& fo}” mﬁﬁ% 3535) 11 Pm?’ 95 (s,
3 H); 7.83 Thé’fo@@o(ngus therdly ilstgBive ofgthggw@pﬁongnﬁ.ﬂs nog imgnd Erg ol

N {2 el 1mH)t éh?eQ Al
NMVR ( 40;%)vem1én to ¢l gc?rgé)tﬁmgg‘ 39 tlgnsacgad(:ﬂan%gs_ &hiR a'r'goblyi) , 0 80 (dd,
J=803, skill2d tizhe drt bi;int8nd2B t¢ ticjwltk]mghessco}ze azxdpqgturelofﬂ}e mgeq‘glgn,(mc are
1=11. 3, 25.(d, J=8.9 Hz, 1 1-1); 8.50 (d, J=1.7 Hz,
1 H): é“”é@e]d(gH‘zthiaﬂﬁfw’deg MG 3=1.0 Hz, 1 H: 9.08 (dd, 1=4.3, 1.7
Hz, 1 H). 47 FrohHﬂxHWeﬁ(ﬁﬁ)@dédbﬂptlmsﬁﬁlﬁdgl qbpmtgany@s@gascgtqq} the-pssgytlal

e L ST

2.32 ( SnakB vidigus 3hahiped md rhodifiyatioBs cmhc( slentian 1o alaptt @1varipus waggs: ané
(s 3.80 (s, 1 H; 3.89 (s, 1 H; 3.98 (s, 1 H; 416(d150
Hz152 ﬁ?“d“}"“zz (s, 1 H: 7.87 (dd, 1=8.9, 2.0 Hz, 1 H); 7.98 (d,
J=2.8 Hz, 1Nd)una&eﬂ5bléﬂidmk¥gldnl &ifects, e ¢rpectad Mhen @pOuKds of thegoreseplz; 1 -

|(_|)400 NPE"GSWS'B‘? g%?mﬁ“ ﬁ‘?%%‘d?)‘:é Wéth% lgr%ené%n@enﬁogzm | ZI) 737?d1H NVR

J-5.97 Hz, Alhhéent®ndbrefetencts; padnts] appliddyipnsAng jgul(lg:ath_nsl—gre harey  ( d,
1=2.7 k ,1=8.6 Hz, 1 H); 8.21
(d, 1=8. ’Bcwratid%r‘*?%ef{?ﬁl? ﬁ‘e‘f%n%—()eé’ 5’9 ‘25"‘??}’%'? 4 Hz, 1 H): 8.51 (d,
J=347 Hz, 1 H) 475 11- INVR (400 MHz, DMBO d6) ppm 3.89 (s, 3 H) 7.68
(dd, 3=8'28, 4.27 Hz, 1 H) 7.93 (d, J=12.05 Hz, 1 H) 8.04 (d, J=8.53
Hz, 1 H) 8.13 (s, 1 H) 8.23 (d, .1=8.53 Hz, 1 H) 8.43 -8.52 (m 2 H)
8.55- 8.63 (m 2 H 9.07 (d, J=4.02 Hz, 1 H). 476 'H NVR (400 NHz,
DVEO. d6) d ppm 7.56 -7.74 (m 2 H 7.99 (d, J=9.03 Hz, 1 H) 8.21 (d,
J=8.53 Hz, 1 H) 8.40 (s, 1 H) 8.57 (d, J=8.03 H 1 H 8.63 (d,
J=10.04 Hz, 1 H) 9.05 (d, J=4.02 Hz, 1 H) 477 'H NVR (400 M,

DVEO- d6) d ppm 3.92 (s, 3 H) 3.94 (
- 8.07 (m 1H 8 11 (d, J=9.04
(m 2 H 8.75 (d, J=3.01 H 1 H)

s, 3H 7.80 -7.87 (m 2 H 8.01
Hz, 1 H 8.37 (s, 1 H 8.46 - 8.51
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Exanpl e 114 NVR Data 478 1H NVR (400 Mz, DVBO-d6) d ppm 7. 67 (dd,
J=8.03, 4.02 Hz, 1 H) 7.80 - 7.89 (m 2 H 8.17 (dd, J=13.05, 9.54
Hz, 2 H 8.54 (s, 1 H 8.60 (d, J=8.53 Hz, 1 H 8.69 (d, J=10.04 Hz,
| 904@‘7%351% 1 H 484 tH NVR (400 Mz, DVBO-d6) d ppm
2.94 (t Mz, 2 H 3.03- 3.14 (m 2 H 7.44 (d, J=8.03 Hz, 2
H 7.68 (dd, 1=8 @podhddffamplal H) 7.85 (br. s., 2 H 7.95 (d,
J=8.03 Hz, 2 H) 8.05 (d, J=8.53 Hz, 1 H) 8.12 (d, J=9.54 Hz, 1 H)
8.21 (d, J=8.53 Hz, 1 H) 8.49 (s, 1 H 8.57 - 8.66 (m 2 H 9.05 (d,
J=4.02 Hz, 1 H). 490 11-1NMR (300 1V1El z LOROFORM d) d ppm 2. 10
(d, 1=7.16 Hz, 3 H) 2.55 (s, 3H) 5. J6._7‘g:l—|z,1l—|)7.27-

t

7.52 (m 3 H 7.82 (d, J862 ” 4 Hy 8.05 (d, J=8.62
Hz, | H 8.15 (d, J92I.Hz, 63 Hz, 1 H. 496 '11
' 7

NVR (300 MHz, CHL R 8 (s, 2 H 7.48 -
7.63 (m 4 H 7.66 (d, 1H)_78_ ¢d, 1=7.16 Hz, 1 .H)
7.91 - 8.06 (m 3 H) '8 4(d =0.65 Hz, 1 H 8.47 (s, 1 H. 499 H
NI\/R(300 Mz, CHL m3.94 (s, 3 H 4.73 (s, 2 H 7.10
© (d, 1=9.65 Hz, 7.33 (4, J=2 78 Hz, 1 H 7.63 (d, J=10.67 Hz, 1
H 7. 76 (s, 1 H) ‘8.00 (d, 1=8.48 Hz, 1 H) 8.07 (d, J=9.656 Hz, 1.
8. 64 (d 1=2 92 Hz, 1 H. 501 ill NVR (300 M-z, MeOH) d ppm 4.05 (s,
11 H 2. 89hgein 7 H) 7.40 (dd, J=10.08, 1.46 Hz, 4 H) 7.81 (dd,
J=8.77, lJQQIdTlZ)R3,4 H 7.96 (d, J=0.88 Hz, 4 H) 8.05 (d, J=8.77 Hz, 4

H)821(9V%— Hz, 4 H) 8.50 (ill, J=0.73 Hz, 3 H) 8.85
J=2.92 V¥ § 2 H NVR (400 MHz, CHLOROFCRM d) 5 ppm 2.59 (s, 3
H. 3.93 (zanc87+aremde;%n@uyzowsm)amr(m J=2.74 Hz, 1 H) 7.38 (d,

J=9.68 H 2 alo 7 84
(d, J=1. 98" I}—ﬁzlﬂc f”iﬁ‘ﬁ*’f‘(’ %’éh?”éil‘;geﬁ‘zeé’ggfl( ﬂgo s m’“’f alpﬁyﬁ” a]‘k '
H 8.81 (d, chmlg@kﬂzcyclpalksnyl hetewaysie awijzetmmybalﬂaza B Nm ( 4oo
Mz, CHLOROFCR i@{ )8R16c£4i‘))N1i5‘15“ 18 ﬁ%(mé)Nﬁ)SR@ DEEONRIRY) 6.82

&/

d, J=6.55 Hz,
526. 26 Hz, 1 HPODIEL- S(@) NEdH? ?ingCtzE agy ?ﬁ)whgﬁhsaﬂy(bg OPHOHFUY%d"Pg“‘FH‘

‘; 817‘? HZJ 1 @Jbs%h@él v((ﬁ) onls ol’l)norﬁos '.TbsMch(vA:@@y Mitance,DVBO- d6) 5 Ppm
o, 119 R Botoketis e s g o p Ty 45 Ryl g5 chbing o Ty
7.97 158.09 (m- 1@mﬁhb63&d](@cbﬁldyl a 1—1&[15&;%&90113471];@&1 i, 8r 6 hetxbelyclo ring,

' HZ =7 19|7_|5 é gé E(I_,Iézj of ‘fhl'f;% may }Ze optlonalgf sgﬁxm%ed@nh%neg 5 (b rd gr%m? ds aﬁo»&% by |

valance.;
ror.R° and RY together with the carbon atom to which they are bonded may combine to form a
3-10 membered cycloalky!, a 3-10membered cycloalkenyl ring, or a heterocyclo ring,
20 ' any of which may be optionally substifuted with one or more R'® groups as allowed by
_ valance; _ '
or R® and/or R” may coﬁlbine with any R® or R* to form a partially or fully satu.rated 3-8
membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R'? groups as allowed by valance;
25  or R® and R” may combine to form a carbonyl group;
or R and R? attached to the same carbon atom may combine to form a carbonyl group;
R! is aryl, heteroaryl or heterocyclo any of which may be optionally independently substituted

with one or more R'® groups as allowed by valance;
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507 1H NMR (400 MHz, DVMSO-d6) 5 ppm 1.97 (d, J=6.94 Hz, 3 H) 3.68
(s, 3H 6.75 (d, J=7.73 Hz, 1 H) 6.94 (d,1=6.85 Hz, 1 H) 7.52 -
7.59 (m 1 H) 7.64 (dd, J=7.78, 0.54 Hz, 1 H 7.69- 7.75 (m 3 H)
8.46 (s, J..H 8.63 (dt, .7=8.12, 0.88 Hz, 1 H 8.90- 8.94 (m 1 H
509 |H N ‘i4oo MHz, CHLOROFORM d) 5 ppm2 17 (d, J=7.14 Hz, 3 H)
4.00 - 4.09 ((i)HZhal'd),cyfhna,QntraLoBS (m 2 6.91 (d, J=7.92 Hz,

7o l(_l‘zjd 1 g%pbéoa(}lﬁyl,f]‘%egyii@kw\%l I%gclc!ﬂkyl lyéﬂ)alk% ! ]-he(c%ﬁzic; 73%,117
7.76 (d, J: o 78 ‘hteroaty, ley18k3 eferbarydabiyyl, cpclpgley: albm)heermsnclf(aéiai -Olﬁzs 07,
1.22 Hz, 1 H) 8. g@ﬁoﬁg z4. T ﬁo 48 Ru. ‘EJ)O)OREX@(@H)@RHI NMR Dat a

111 NVR (400 MHz
(s, 3 H 3.49 (sCCOMNRR7FE= S)%RMPNH‘)CE(?@) &&3 Q{{HHZ)N;R%@ 2_33

.514 (s, 1 H) 6.8/afs 4 . 5a _ : g
Sdg, J=10. 07, 1i§%iﬂ}:&??§§2%?0§;?§ﬁ§ b;J?[( S)N?Hz js((%mng_
=293 Hz, 1 H) - 2R',8: g “

CHLORO:O?M- d) 8.R SE);;?&S ab of whidh rﬂlﬁy tdZoptichalily mda)eﬂ&n(lﬁsubﬁltﬂ):d BitlBGne-
3.90 (m 2H),3.9% % 39 (m 2 H) 6.83 516 (d, J=7.73
Hz, £%) 7.00.. 7™ %n‘f‘s "ri‘()"d Y‘Zféa“ J=7.82 bz, 1,11) 7.61. (s,

provided that in compounds of formula I when W and J are both N R? is other than
(c) NRSRSa where R® and R* are independently H, alkyl, haloalkyl, cycloalky] alkenyl,
alkynyt aryl, heteroalyl hcterocyclo arylalkyl, heteroarylalkyl, heterocycloaikyl ana
_ cyclo,alkylalkyl, and : :
15 (d) phenyl substituted with a group

e

where G! and G* are independently alkyl, cycloalkyl, or G' and G together w1th the

1-3

nitrogen atom to whlch they are attached combine to form a 5- to 8-membered
- heterocyclo ring; _

20 - R* R™ and R’ are independently selected at each occurrence from H, halo, cyano, mtro alkyl;
haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -OR?, -S(O)R¢, -NR'R™,
CEOIRY, -C(=S)R®, -C(=0)OR?, -C(=S)OR’, -C(=OJNR’R*, -C(=S)NR’R™,
;N(RS)C(=0)NR5R5“, NERIHCESINRR®, -NR)CE=O)R?, -NRHC(=S)R?,

25 -OC(=O)NR'R™, -OC(=S)NR'R®, -SO;NR’R™, -N(R*)SO;R", -N(R*)SO,NR’R™,
NR)C(=0)ORY, -NR)C(=S)OR®, -N(R*)SO,R", any of which may be optionally
independently substituted with one or more R' groups as allowed by valance;

R* is independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, beterocyclo, arylalkyl, heteroarylalkyl, heterocycloalkyl and

30 cycloalkylaikyl, any of which may be optionally independently substltutcd as allowed

by valance with one or more R groups;
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10

15

20

25

30

7.72 (s, 1 11) 8.15 (d, J=2.84 Hz, 1 H) 8.31 (s, 1 11) 8.72 (d
o? Hz, 1 H), 1H NVR (400 MHz, DMB044) 8ppm8.89(t,)1 H) (d

J=3.03 Hz, 1 H), 8.01 -8.02 (m 1H, 7.96 (dd, J=9.509,

.?F%%S“ Z;FZ%J&:’:IQ qe:ntﬁrl E{)egte@aé‘é%h oécu@rl:nc'él%oml H H)k;yl Tl 643k Chycidatity 82
M %ﬁi 1=7.63 Hz, 1

- 4. aze;(ymalkzﬁﬂ)arylshemoarylshe?%ocwﬂqﬂfﬂ‘fpﬁl hei?f‘-’g Pl 311), 231

1 9 T (W) CO% }. % Wal al
gl Sy i s et o

g 54 hﬁoweﬂbmyal@mmthmegﬂew 11) 7.64 (d. J=7.82 Hz, 1 H)

(M, %5 =) R?a n?%r cfogﬂme%—t%nﬂg het@oSAlohlng optiddyllBsubBittet] wille®e03
80 I3 . 111 NNR (400 Mz, DVBO-d6) 5 ppm
7@:4mp@ 3H)225-526238(m3H)505(q,J877

R716zét?::ﬂchdoc&r&ace(lmndépdﬁﬁlenﬁy,gﬁlo- cynd) itriongxoatkyil )halpal‘ky_l .(llgeny h=7.82
ST alk yr?yl c\g(c}%ailikyl cycﬂbaﬂienyﬁéxexocwo arylzgetﬂroary} ary‘alkyl
heteroarylalkyl, cycloalkylatkyl, heterocycloalkyl, -(alky}ene)m-OR
* (alkylene)n-S(O)R?, -(alkylene)n-NR'R™ . (alkylene)u-C(=O)R’,
' (alkylene)n- C(=S)R", -(alkylene)n-C(=O)OR’, -(alkylene)n-OC(= “O)R’,
| _(alkylene)m-C(=S)OR", ~(alkylene)-C(FO)NR’R®, ~(alkylene)u-C(=S)NR'RY,
~(alkylene)n-N(R*)C(=O)NR’R, (alkylene)m—N(Rs)C( S)NR SR>,
—(alky]ene)m—N(Rs)C(—O)R (alkylene)uNERICE=S)R?, .
{(alkylene)a-OC(=O)NRR™, -(alkylene)p-OC(=S)NR’R™, -(alkylene)u-SO;NR” SR®,
(alkylene)m-N(R")SO:R’, -(alkylene)m- N(R)SONR'R™,
-(alkylene)m-N(R>)C(=O)OR?, -(alkylene)m—N(Rs)C(=S)OR4, or
-(alkylene)m-N(R )SOZR
wherein said alkyl, haloalkyl, alkenyl alkynyl, cycloalkyl cycloalkenyl heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl cycloalkylalkyl, and heterocycloalkyl groups may '

9
8.
J=

be further 1ndependently substituted with one or more -(alkylene)m- O_R
~(alkylene)m-S(O)RY, \alkylene)m-NR R®, -(alkylene)y-C(=O)R’,
B —(alkylene)m—Cr(=S)R , «(alkylene)m C(—O)OR-; —(alkylene)m¥OC(=O)R4, _
_(alkylene)n-C(=S)OR", —(alkylene)ar C(FO)NR'R™, -(ancylene)m-C(=S}NR5R5*,
~(alkylene)m-N(R?)C(=O)NR’R™, ~alkylene)n-N(R*)C(=S)NR’R, -
(alkylene)n N(R)C(=O)R’, -(alkylene)m-N(R)C(=S)R?,
-(alkylene)m—OC(=O)NR5R5a, (alkylene€)n-OC(=S)NR’R™, -(alkylene)-SO-NRRY, .
~(alkylene),-N(R*)SO;R", ~(alkylene),-N(R*)SONR’R™, '
_(alkylene)m-N(R)C(=0)OR", ~(alkylene)y-N(RT)C(=S)OR’, or
(alkylene)n-N(R®)SORY; -
and further wherein any two R'? groups attached to the same atom or attached to adjacent
atoms may combine to form an optionally substituted 3-to 8 membered ring system;
mis Oor i;

nis 0, 1 or2;
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J=2.74 Hz, 1 H 8.78 (d, J=3.03 Hz, 1 H 8.83 (d, 3=1.08 Hz, 1 1I1)
|H NVR (400 MHz, DwvB044) 8 ppm 2.01 (d, J=7.04 Hz, 3 H 2.31 (s, 3
H 3.89 (s, 3 H 6.78 (d, J=8.41 Hz, 1 H 6.95 -7.09 (m 2 H 7.72
(d, 527 3= : 7 , J=12.62 Hz, 1 11) 8.12 (s, 1 H)

8. 46 (s, Z”ﬁﬁ%’e%%*?ﬁfﬁ)é“deﬂt%%g: 0.68 Hz, 1 H 8.83 (d, J=1.08 Hz, 1
H 9.20 (disQ2r45 Hz, 11-1 NWMR (400 MHz, DVSO-d6) 8 ppm 2.00
(d, .1=7. Qﬂeryﬁsalégccﬁ) o%ﬁ;sé&ted%g\ 3 H 6.78 (d, J=7.92 Hz, 1 H 6.95
2 7.12 (m 54 22, 4.50 Hz, 1 11)7.77 (d, J=7.73 Hz,
1 11) 7.85 (d J= 11 54 ] .62 (d, J=9.59 Hz, 1 H 8.82 (s,
1) 8.92 (dd, J=4.55, 1. fﬁo 2 —\ Al t hough—-©he pharnacological
wonpounds o] rent inve Nvary with.

 properties ofy th

macol ogi cal .

ey conmpounds
S of t he present
IIIustratlve-
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cMet K, (pM 373 0.0001 Ex. cMet K (pM 430 0.3480 437 0.0364
439 0.2531 440 0.1716 441 0.0286
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| 447 0.0121 ,- 450 0.1823 466 0.6351 Ex. cMet Ki (pM 503 0.0015
505 0. 0015 508 1.3438 509 0.0032 511 0.0005 514
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0. 0007 516 0.0061 518 0.0015 520 0.0011 522 0.0011 524 0.0009 525
0. 0257 527 0.0003 529 0.0021 5BIOLOd CAL TESTI NG The efficacy
of the compounds of the invention as inhibitors of HG- rel ated
~activity is denonstrated as follows. c-Mt recepter assay C oning,

- Expression and Pyrification of ,exMet Ki nase Dofai 1) A PCR

esi dues 105813 of c-Met ( y nase donai n)
n Liver Kck on%'ll'm cDNA (Ipwvitrogen). as
8539 N - Z"N 0O

i's generated fr

0

descri bed in VO A ‘ |
SN ( \I A A S i
N = SN
N - XN N
F F F
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2). The PCR product is cloned into a nodified pFastBacl expression
vector (harboring the gene for S. japonicurn glutathione
S-transferase i medi ately upstream of the 15nmultiple cloning site)
usi ng stangard nol ecul ar bi ol ogi cal hni ques. The NC- Met ki nase

domai n fusi GST-Mat) gene i Syid into fed

bacul ovi ns DNA ysi BacToBacm (I'nvitroge hS cells
are infected with ¥ ombipant  baculpwirus for f7C. The

i nfected cells are hakuvgsted ‘ ugaty.4von a IS
stored at - ~oThe gpel IS kes ded in bu HEPES,
pH 8.0, 0.2 Ccl, 107;%3‘_2- mer capfoethanol erol,
0.5 % (v/v) protea¥€ iWhRhitor cockt 8§ gna P8340), Nred at

4C t o honogeneity, e cells are disrupted by mcrogluidization
(Mcrofluidics) at 10,000 psi. The resulting’lysate is centrifuged
at 50,000 x g foen90 min at 4 C, i s adsor bed
onto 10 ni oé it Ypat ch met hod.

The slurry P87 rdckéd gently Ber ione resin.
i s harvested by cenyrNfugatiop and ith 40 nL
buffer A by W& ch et EEds"m i'fes with
buffer B (b di.isted t8=0 3 uLotease

. Bl cont ami ng 25 nmv

eng is eluteg _
reduced gl ut athi . uted fractions ane anal yzed®py 80DS- PAGE and

- concentrated to < mL (-10 ng/nL tatal protein). e concentrated
protein is separated by SuperdexTm 200 (Anersham) size exclusion

“inhibitors).

chr omat ogr aphy-n- buf f er G (25 is, pH 7.5 0.1 MNaCl, 10 ni'M
2- mer capt o‘ec; hanol 10%3gl‘_yFe e fracgiions e anal yzed by
SDS- PAGE and t appvopriate } re -p&% ncentrat ed
to -1 ng/n. ein is aliquottgdiand st - 8QC.

Al ternatiy i ' of fropa.Baculohrus cells
Bacul ovirl ] br oken ¥ ; me/ wet ? R)é'i's Buf f er
(50 nmM HEPES, nO. 25 M Nadl, Rer capt oetfran®l Yy, 10%

S

gl ycerol plus rtors 20 (Roc 0019600), 1
tabl et per 50 nilbuffer). The lysedccell suspensiongs centrifuged
at 100,000 x g (59,300 rpm) in a Beckman ul’tracentrifuge Ti45 rotor
for 1 h. T Matant is incobdted with 10 i of @ utathione
“Sephar ose 'ﬂ]B _ R . I ncubation is
-carried odt- overni 'C). The resin
and supernatigny i S: rqpriately zed di sposabl e

col um and— erpatant mas co ted. The resin

(R

is washed with 16 dbl | [OtN mL)—d%_Lys; tfer. The
Wik h 45 L oS30 @ ut at hiBney (i gma #0- 4251)
he elution is |l ected as 15 factions.

GST-cMET is el ut

in Lysis Buffer. 2

Aliquots of the elution fractions are run on SDS PAGE (12% Tri s

G ycine gel, Invitrogen, #EC6005BOX). The gel is stained with 0.25%
Coomassi e Blue stain. Fractions with GST-cMET are concentrated with
a Vivaspin 20 30 nL Concentrator (#VvVS20 02; 10,00 MANcutoff) to a
final volume less than 2.0 ml. The concentrated GST-cMET solution is
applied to a Superdex 75 16/ 60 col utm (Amer sham Bi osci ences
#17-1068-01) equilibrated with 25 MM Tris, pH 7.5, 100 nmM NaCl, 10
mM nmer capt oet hanol, 10% gl ycerol. The GST-cMET is eluted with an
isocratic run of the above buffer, with the eluent collected in 1.0
mL fractions. Fractions with significant 0D280 readings are run on
anot her 12% Tris dycine gel. The peak tubes with GST-cMET are

pool ed and the 0D280 is read with the colum buffer |isted above as
the bl ank buffer. : Phosphoryl ati on of the purified GST-cMET
is perforned by incubating the protei Bl1®or 53 h at RT with the
followi ng: Final concentration a) 100 mM ATP (Si gma #A7699) 25 i nM
b) 1.0 MMWC12 (Sigma #M 0250) 100 mM




c) 200 mM Sodi um Ort hovanadate (Sigma #5-6508)15 nmM 10d) 1.0 M
Tris-HC, pH 7.00 (in house)50 mMMe) H20 f) GST-cMETO0.2 - 0.5 ng/nL
After incubation, the solution is concentrated in a Vivaspin 20 m
Concentrator to a 15 volune less than 2.00 m. The solution is
applied to the sane Superdex 7% 1 0 col'ym usedNabove after
re-equil i brati of=NThe GST-cMET Y-s/elNut ed as Mesfriyped above. The
espongj ng t ;
R Trics

identify the*frac
0D280 i's fe |

reaction Buffer rdpared as
7.4 1 Mstock 16:7 XN60.n 50

f : ~
, mfNaCl 5 M stock 100X 10
MyCl2 1 Mgtock 50X 20 ni _ '
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5 MM WMnCl2 1 M stock 200X 5 nL Wen the assay is carried out,
freshly add: 2 mM DTT1 M st ock500X 30 0.05 % BSA5 % st ock100 X 0.1
mv Na30V40. 1 M stockl1000 X The HTRF buffer contains: 50 mM Tri s-HCL
(pH 7.5), 100 nM NaCl, 0.1 @6S§A, 0.05 % Tween 20, 5nM EDTA Fresh

add SA- APC (PJ2 qucolinlc’* t;yidin-AlIophy agi n Conj ugat e,
UPT66 ( Eu-W | abel ed ant &- pjiosphor ot yr osi ne

Prozyme Inc.) agdjy
anti body PT66, , Lot 168465, rkin-El mer | nt reach the
- final concentratigg: 50.1 nM finalEu-PT66 11 nM fi SA-APC .

e bquZr as follows:

Met hods: i | ut e T-C

{P) enZyme jpm\ki

10 Prepare- cheft ki-Rg sélutions AMto 8 nM 915
X, 10 gL to 9. N Ina 96 kel . earplate | t dr. M. 3365] add

100 gla in eleven | utms, in offé ¢blum add 100 K'nafe reaction
buffer alone. 2. Assay plate ' )

transfer 10 g By UMl GST- @8
buffer, 1.6 pi\ﬁ und. (gn.
mM and 0. I\ mM sequntiaI diluti

96 well co r cleay pl 1 sevEraI tinmes. Then

i ncubat e B0 203 pareGastrin and ATP

wor ki ng ‘'soluti pn §n acyLon buffer as\\o~%6Ms; Prepare 4 gM

~ Gastrin .and 16 FMMMTP wor ki ng*SoNution Per 10 nL Gastrin 4 gM
stock(500 gMto 4 gM 125 X)§led, : o

. . Qg

Lo

F

ki nase reaction
ionat 10 mM 1
test points) in a
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ATP 16 gl1\4 stock(1000 gMto 16 gM 62.5 X)160 jiL 25 Use Bi onek FX

to add 20 gl ATP and Gastrin working solution to the assay plate to

start reaction, incubate the plate at RT for 1 h. 4. Transfer 5 gi .

reaction pr[:oduct at the epd of 1 h into 80 gla HTRF buffer in black
6

plate [Costar & 3 re . Scryer cubation. 30
Assay confiigion]su g F AT *4 ¢ [N\/‘_I'_ rin/p(EY)3.8
jiM [ogastringl zynme] | nMn m A for various -

enzymes were det erm yed by RF/ 33R] abel i ng_and HTRR 5 net hods.
Exanpl es 1- 2 30, 33)34, 7, and)39- 48 efhijpi tivity with
| G50 val uas hedy wari0.5 pd el | - bassd e phoryl ati on
assay Human PC3. & aptise CT26 re avail abllg _obktai ned from

ATCC. The cells were 10> cultured in a-growth nedi um contai ni ng RPM
1640, peni

|II|n/streptorryC| n/gI utam ne (1X) and 5% FBS. -2 x 104
cells in

r g enpl at ad per.owekl N a v W “apd _
i ncubat ed"at 37 erni {e: The @ S _Je gerum staried! by
repl acing the gr “fedia W th ba d| um (DVEM | Bw gl ucose + 0.1

BSA, 120 pi r wellh at 37 C fqr 16 Conpoun (eithéx I nM and
0.2 n\) i n_400% DVEO Yere ser . /gted(13~' 33 ngd on a 96
wel | 15 pl at Nagi rg 1: 3F om col unh 17 o1 (colums 6
and 12 recei ve n und) . \ﬁarrpl es (2.4 pxt-pér wel l)

‘were diluted with basic’ medi um (240 pL)-tn a 96 wel | plate’ The
N

cells were wgshecd Lt h PVEM

t hen conpdun sol ut|l o Vg d (10Q pk) .. ce Is werge inc bat ed
at 37 Cfor 1 h. A (8 rrL)NsoI ut i onNof HGF (7. gL)Nwa
diluted with 30\nL basi @ medi um t a 20 fin

oncenbgation
nsterL%Lj to a
96 vveII pl-ate. ng
medi a and 'm xed wel k M xt ur e of 'ﬁ'/ HGF/ conpound igL) was
added to the cells (final HGF concentration’ - 250 ng/nlL) then

i ncubated at 37 C for 10 nin.-&cell |ysate bq,f-i,\er (20 m) was

prepared containj ngj 1% Trjton X-110Q; 5Q mM Tris YoH &. Q.. _1Q0 nM Nad ,

Pr ot ease Eﬁmﬁ\( Sigme, #P- 8340 0 [i, ?ﬁoc e Hfotfease
i nhibitor ( | ete, 7-498) 2 t , Phosphat-ag i bitor
Il .(Sigma, #P-572 200 j L, and sodi ungjvanadat e, sol uti gn . '

(contai ning 900 BS, 109 pL 3 NaVOg, 6 1. . H702%(30%
stock) and stireed. . The -NagEg washed
once with ice cold I XF t5\;‘“‘86), sils Buf fer
(60 pL) was added and ted on ice 0>mn.

ells were incu
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30 The |1 GEN assay was perfornmed as follows: Dynabeads M 280
streptavi din beads were pre-incubated with biotinylated anti-human
HGFR (240 pL anti-human- HGFR (R&D system BAF527 or BAF328) @ 100
pg/ nmL + 360 | A Beads (| GEN #10029 + 5.4 b buf fer - PBS/ 1% BSAJO. 1%
Tween20) by rotating fo rrmat RT. Ants ody beads (25 pL) were
transferred tg a 96 wel tgﬁ) Iy 1 ys&t e sahuti onN(25 p.L) was
transferred 4 ) n‘th@plate Shaken &t 1 h.

Ant i - phosphot yresi =321) (19.

| X PBS) (12.5 pL s added jo eachwell, then incubgted for 1 h at
RT. Anti - , | Tag -( N #1 10087) ;AL Anpibody + 6 nl
buffer) (1N S |1, they ed at RT for
30 min. I X PBS 17\p,l~1) was adtho_Each wel |l apd 1heN5

el ectrochen | um hesclnce was read“byMNan | GEN M3. Raw Mat a was
analyzed using a 4- paraneter fit equapion in XLFit. 1C50 values are-
t hen determn ned usi ng Gafit software. Ies 2, 4, 6-8, 11, 13,

15-21, 23-26, 36-37, 39, 41, and 43-44 ‘
cells with | C50 values Ilgss an 1.0 pM\r s 2, 4/° Ngo 13,
15-21, 23 , - 36- 37 41, wand A3-44 exhi bi'te /t|V|ty|n6(b?'§Ey;IIs
wi-th | C50tvdl ues | es M 10 rHu-KFGF: Stock conbtenfration
of 180 ng/ply R&D r Hu- /bFG: ﬁ(Qd d 13,\9 gL/of the apprapsi at et h| cle
~above to theg |aINIyo hi MZzed=v1mal-"\\13. 3 pl Wt Be ,180

ng/ pL] stock VI added 26.6 1 I.\of vehicle to yield ff“nah
concentration ofx ,5 ji Mconcentrat™sn. ™itro- cel | ul ose

preparation: The t| p of a 20-gauge needl e was cut of f square and 15
bevel ed wsbsdn“el 6 paper to-ePeate a punch. ¥

to cut out gt er di sk "f N a ni troce ode fi I ter paper:
sheet (Gel man Sci . Prepah /dl ks were t RgaplAced into

- Eppendorf m criof ut es contai nifig sol'utions of Brt her 0.1% BSA in
PBS vehicl e, VEGE,,( R&ONQy st ens O-M nnedPolis, M\), or 3.75
pM r Hu- bFGF ens, M nnq@pg% S, M dal | pwed to soak for
45-60 nin be %C*ﬂpm ) el\}qul ose 20fiTt r *di sk absorbs
approximately 0. 1spksgf sol uti . In thex Nm cropocket
assay, conpounds of the ‘present i nvent| on wi Il inhibit angi ogenesis
at -a dose of |gss than 50 ng/kg/day. Tu del A431 cells (ATCO

-are expanded 1n tHre harve gpd |np t egl subcutaneously into
25 5-8 week ol dife nude m cg nu/ nu, Ch n R ver Labs) (n
5-15). SubsequBnt m.ni st ratifon corrpound _pray gavage (10 -
200 npk/ dose) "begi anywhere fropnday O togday ‘é st tunor cell
- chal l enge and?generajl |y cont nuesﬁglt her onge or tw ce a day for the
duration qf ytheslexpdr i mentuy i on orfrmr growth is foll owed
by three di‘men iogal Ncal i pét '?#rent 3 gt@rded as a function
of tinme. Initial StgtIStICGJ analysis i.s done ty 3Q Mepeated
nmeasures anal ysis of variance (RMANOVA); followed by Scheffe post
hoc testing for | tiple conparigons. Vehicle alone (Ora-Plus, pH

2.0) is the negatl C(Rptl’0| Co nds of the present inventj,on

W |l be active at (dogesyl ess than k. T deI S

Human gl i oma tunor N (UB7MD ¢ ATCC) Le banded in @
cul ture, harvested i njf@cted sub taneou Iy L) o 5 8 faweek ol
femal e nu (CD1 "/ nu i V& ubsél ent
adm ni st r ajt ~qpround b”)'fs e NlNP (1 ose)
begi ns anywhere ficom.dady 0 to day 2 st cel’» chal | g and

generably 5 contintés Mei ther once or fwi-ce a day fBr t he duratl"bn»of
t he experinent. Progression of tunor growth is followed by three

di mensi onal cal i per nmeasurenents and recorded as a function of tinme.
Initial statistical -analysis is done By4repeated nmeasures anal ysi s
of variance (RVANOVA), followed by Scheffe post hoc testing for

mul ti pl e conparisons. Vehicle alone (captisol, or the like) is the
negative control. Conpounds of the present invention wll be 10
active at 150 npk. Human gastric adenocarci nona tunor cells (M CN45
cells ATCO are exnpanded in culture harvested and i ni ect ed



15general ly continues either once or twice a day for the duration of
the experinment. Progression of tunmor growmh is followed by three

di mensi onal caliper measurenents and recorded as a function of tine.
Initial statistical analysis is done by.gepeated measures analysis.
of variance (RYANGVA),{ fall oped bquchéije post. hgg testing for

mul tiple conpafi $ony. VEhrxléval né*(capt?§olilai the like) is the
conmpounds. O‘E*B resent i ngptien will be
20active . FORMULATI so enbaced wigghin this

negative contr et

invention/§ a clasp of p ceu;;fal coiaa.ition conpri sing the
active conp \ the SN pvent i oA asMqeiation with one or
nore non- toxilg, Jehdr maceuti cal| ykagteptabl e darrieNs and/or-

di l uents and/or “adj uuants (col I'ectiNely 25 refe red to herein as
“carrier" materials) and, if desireg, other actiwe ingredients. The
active conpounds of t resent inventEQnymay be \ NSt ered by any
sui tabl e route, prefer rH the fo phar eyt igal
conposition adapted to _a/route, ¥nd\#=h a doseMNef tive for the
treatment intended. The conpounds and qpnposiéions ofn t he present

i nvention sy, fon exanpleNHbe gﬁ“ ni stered qr g ly, osally,
,topicaIIyQ\LéEt\ AopHonari | yEuspNagiby 30 Matdon spray, or
parental Iy Tncludi ng_i ptr¥vascul arl yis_iJat Mavenou i SR
intraperitoneally, su cu?aneously, i nfranuseul arly inPrasternaIIy
and infusion teghniques, in dogage unit formimtions containing
conventi onal ggeutically gptabl e carfrie adj uvants, and
vehi cl es. _A\Théd/ phar maceu acti veNcet nds of this

i nventi on_ga esged #maccordance with col exti onal net hods
of pharma med gent/s ﬂpr|adnhnis ration to
patients, b mans er-TRamm&l s ol N oRal '

adm ni stration, :
of, for S5exanpl e’ a Tablet, capsule, guspension or
phar maceutical conposition is pgeferably madegn
dosage unit copfaining a parti€u

Exanpl es of stich\ge

t hese may ¢com '\ g ient fromlabout 1 to

ui t abH¥, dai | y dose
endkng n the :
~ ,*mﬂge agai n, can
be determ ned Using_rputin® methods, J.. NThe a

whi ch are adni ni3ter#d and the dosage rayi nen for ¥fealing a di sease
condition with the conpounds and/or conpositions of this invention
depends on a vaepi ety of factors,oincludingcknggage, wei ght, sex and
- medi cal conditio tyhe subj ect, tiype of disg€dde, the severity,

of the disease, thefrobte and fre cyy of adm nilst ¥ai on, and the
15 particglar conBou eqm&oyed. Thusy@=t he dosage r nmen nay vary
wi dely, but ‘can be wlet ernyned_routinely using standard thods. A

daily dose | boutfﬁ;Ol t jgikg, pref erqbl y_beptween about 0.01
and about 500 Ehm d nore K| ¥ about Emiéﬁ;; ¢ about 30
ng/ kg body wei g mﬂbe appropr i@t esyThe daily ‘can be

adnministered in one to four doses per day. 20For therapelutic

pur poses, the active conpounds of this invention are ordinarily
conbined with one or nore adjuvants appropriate to the indicated
route of admi nistration. |If adm nistered per os, the conpounds may
be adm xed with | actose, sucrose, starch powder, cellul ose esters of
al kanoi ¢ acids, cellulose alkyl esters, talc, stearic acid,
magnesi um st ear at e, magnesi um oxi de, sodium and cal cium salts of
phosphoric and sul furic acids, gelatipisacacia

DOSI T Ongl hbe in the form
igquid. The

e formof a
aifiti Vp i ngredient.

condi tion




25gum sodi um al gi nate, pol yvinyl pyrrolidone, and/or polyvinyl

al cohol, and then tabl eted or encapsul ated for conveni ent

adm ni stration. Such capsules or tablets may contain a
control | ed-rel ease formulation as may be provided in a dispersion of
active conpound in hydroxypropyl methyl cellulose. In the case of
psori asis and i be preferable to apply a
t opi cal 30 prepar ti ) i« i Heption to the

@ i 5 I _ Lniments, |otions,
oi nt nent sF~ creang, "o a or adm ni stration
to the eye, ear,xpr=gose. S e topica ‘ﬁ of active
i ngredi ent of a conpound *of the inverdtionis 0.1 ng’to 150 ny
adm ni stered one tg-fNour preferabe one or two ti daily. For
topi cal adm ni'stratjo @ from

enefr at

0.001%to 10% . f romrlY A weiat Q e=§ gFul ati on
al t hough it may i = Muc 5 ‘,buiiﬁ ef er ah not nore
M r-abl

t han 5%W/W to 19%5°6f afor mul ati on.
3 ﬁ)ingredieﬂkgzkﬂy be

enpl oyed with either para flnlc or a water-riscible ointnment base.
Alternatlvely, t he active i/"mdients may be fornmulated in a cream
wth an.oi f desired, (the aqueous phase of

30% w w of a

polyhydrlcNaI propyl-ng ne- 1, 3-di ol

manni t ol , N’ el geth Bnd 10 mi xtures
" thereof. y desi rhabl yw_i ntFude a conpound,
~ whi ch enhance pent ration of ', i ve ingredient

t hrough the sk r other affected areas. mpirés  of such derma

penetration enhancer’s include DVSO an The

conpounds of this invention can al g g

transdermal devi ce. /Pr ably tYan A n wll be

acconpl i shed usi ng g t het' o i Y=&nd por ous

menbr ane type or try '@&Hst he
~active agent is delTyg jcontinuolisiy—{romthe r SSeNvRi T or

m crocapsul es t hroughi,a hedbrane in ger neabl e

adhe5|ve which is in onthct with the Skin or nucosa of the:
If ¥gh the skin, a
controlled Ay e i i nt is

i pi apsul es, the

encapsul ani n ' « dlso YU cl, rane. The
oily phase™ i F- Wention % e ¢Onstituted
from known i ngredi & i Q‘ nner. Wi kg theyphase may

m'xture of at |east
fat and an oil.

conprise merel Eniay conprise a
one enulsifier with a fat or an oil or with both

‘Preferably, a hFdhophilic emul sifT is includ d ether with a
i pophilic enul i , which 25 a st api It is also
preferred_t bot h i ghe

enul sifier( ~igHE hou r(s) e so-called

emul sifying wa
the so-called € |Ny|ng oi nt ne ,
di spersed phase of ¥he cream fornul ations. Emulsifiers and enuIS|on
stabilizers suitable for use in the fornulation of the present

i nvention include Tween 60, Span 80, cetostearyl 30al cohol, nyristyl
al cohol, glyceryl nonostearate, sodiumlauryl sulfate, glyceryl :
~distearate alone or with a wax, or otheg materials well known in the
art. The choice of suitable oils or fats for the formulation
is based on achieving the desired cosnetic properties, since the
solubility of the active conpound in nost oils likely to be used in
pharmaceutical enulsion fornulations is very |low Thus, the cream
shoul d oreferablv be a



non- greasy, non-staining and washabl e product with suitable

consi stency to avoid | eakage fromtubes or other containers.

Strai ght or branched chain, nono- or dibasic al kyl esters such as

dii soadi pate, isocetyl stearate, propylene glycol diestem of coconut

fatty acids, isopropyl nyristate, decyl olegte, i soprepyl Jpal mtate,

butyl stearate,;2%ethyl hexyl |mitate of bl end of 5 /b
8 sed. Thgse be g;zéN e oL~

el

chain esters

poi nt |i pi
ot her m neral d J 3 j
topi cal admini $&rdtimwn to the eye lal¥o incl udele drops wherein the
active ingredients fMre disssol ved orNsuspende in suitable carriser,
especi all 10 aqueous selvent for the active ingredignts. The
active ing S e prefe "present in,such fornmul att i
concentrati
particularlyab
-adm ni strati

e

inth f agueous

sterile inj tio r susp nsionﬁ. These/ sol uti ons d
suspensi o e pr LNy sterf %cvcers & es
usi ng one .or MNhe carri ers jQrNdil uentg. N oned { orl-ide in

or Nor.al adni niStrdtion or by'u§*ng ot hef suitable
agents and suspendi ng agents. The conpounds
ter, polyethylene glycol, propylene glycol,
onseed oil, peanut oil, sesane oil, benzyl

the formul ations
di spersing or wegti
may be di ssol vefl i
et hanol ,” corngeths

al cohol , sodi ypghl oride, tragacanth gum and/or various buffers.
O her 20 adj uvian nddes of administration are well and widely
known in the“phdar stihal art. The active ingredient nay also be

admi ni st éf'e€d by injection’as a conposition with suitable carriers
i ncl udi ngangaklisilesrecdlext rose, or water, or with cyclodextrin (ie.
Captisgol), cosolvent sol ubi lizati:on (ie. propylene glycol) or
mcellar solubilization (ie. Tween 80). The sterile injectable
prepar at i A neypand of Faempladt eri | e i nj ect abl e sol ution or suspension
25in a hon-toxic parenterally acceptabl e, diJyuent or solvent, for ‘
exanple as a solution in 1, 3- butane ToI.WQS?n he accept abl e
vehi cl es and sol vents that may WBe\enpl o e¢ re?géte&, Ri nger's
sol ution, and isotonic sodiumc Qﬁw de dolfutj op” /I n"addition,
sterile, fixed oils @re conxent'odﬁlhy égﬁgz@e éé a solvent or
rRose any Bl ahd fixed oil may be
Tgnb- or diglycerides. In addition,
fatty acids such BOa]%a find use in the preparation of
i nj ect abl es. or pulLmonary administration, the pharnmaceutica
conposition may be adnministered in the formof an aerosof or wth an
i nhal er including dry powder aerosol. Suppositories for
rectal adeaniistaratiagereohers.veltsond goledes thrseopbergined by mi xi ng t he drug
with a suj&gp&qnpon-irritating exci pi ent such as cocoa butter and
pol yet hyl ene glycbls that are solid at ordinary tenperatures but
| i qui toat MieE€RFer™hl tenperature and will therefore nelt in the
FeCtU”1a”gaﬁ@keﬁéﬁmh&ﬁdQﬁHgon-Sgnr orLR®*Phar maceuti cal conpositions
may be subjected to conventiona phar maceuti cal operations such as
sterilizatisdh and/ or may contain conventional adjuvants, such as 5

preseryv glt RV @S, R“&h@h}’ Jlula Z8hSndep@idtiing, ialglen tigyl, SKanks hlgw,smlomwlt ers

etc. Tablets and pills can addition e pre it ser i
coatings. Such®YeWaEdseHelogiien te&"%@"’c%”r‘r‘ﬁ? fetog” )&gﬁéﬁé%s hNI?S{ ch '(lé ’
wetting, sweetening, flavoring, and perfum ng agents. The foregoing
is merely illustrative of the inventien7and is not intended to limt
‘the invention to the disclosed conpounds. Variations and changes,
whi ch are obvious to one 10skilled in the art are intended to be

within the scope and nature of the invention, which are defined, in
‘the appended cl ai ns.

enpl oyed, including synheti



From the foregoing description, one skilled in the art can easily
ascertain the essential characteristics of this invention, and
wi t hout departing fromthe spirit and scope thereof, can nake

vari ous change%é%(}g\wc%cgbg\at bgiﬁﬁNRf Rt n@(RI\?O@YunNR@[Qs t@, Risps to

vari ous usages accept abl e toxol’ ogi cal
effects are exﬁ@t{%d—Sﬂ%NRdban%lﬁ@zﬁ? anytrd wihich gespi e optionylyrindependantly

admi ni stered i@, QGRQANIBNGR oMbf li‘hgmﬁﬁs%ﬁ[&uea By 4Mdcon. Al l
mentioned referepces, patents, i cations and publications, are

her eby | neid¥ et Bf eecthsy wilbftes carhon aﬁow t Maich ﬂ@hﬁﬁ@b@lﬁ%ﬁd mgx cqbippelp orm

witteg. 20 Wy (QkéthredJc c1BalkA! npﬁ'l‘(ﬁ}genmerefi QydidHli@ny! ring, & a\/\ﬁlﬁér&ylalo%ngs
N or Cl123; Wis I% and Z* are .indep endentF 0
or -NR5-: Ra, %ofw@cfarﬁew haopaw@al@aewtlwr?a@f A Wﬁnﬁ{ %‘IPB as %1 vz%;i’ by

al kenyl , al kyn‘y,lancehal oal kyl , locycl oal kyl , cycl oal kenyl ,

heterocycl ar, het er, .

et or 0ovchhe 2 b el Yty Lty k) we?adﬁﬁmcﬁigﬁﬁbaﬂé Oy
- S(0) 2NR5R5d, }Mtﬁ&rﬁﬁ?daéyalﬂylkﬂfaﬂvﬂmrﬁé’mbewﬁ cjacﬂaoadi@hylmmg,l brya heterocyclo ring, -
i ndep dently substituted wth one .0 r @ I

val angg orlr gﬁafﬁi?'ﬁ} Hggeb ratopy u‘fSF]e ca's %e%t %Erj:%%t%{ (; upsﬁg%{yﬁ)qleg)%e
bonded may condtalane: to forma 15 3-10 nenbered cycloal kyl, a-

3- 10meneradl Sy6! RS Bbink Wifhan PR- & 108 ﬁmggmw@a}y A0 gohi ch

may be op |ona titut one or groups as al |l owed
by val ance. cnerﬂ@reémlmkxl@g&pﬁ@terwvelhntlgaelﬂ@aﬂb@mclam@hl?emtlmlah

they are bondesqued%m&%rfngreflgvQPD@}JS%SQ{Q)\N@E gligde,cycl oal kyl, a
3- 10menbered c% | oal'kenyl ring, or a heterocycle ring, 20any of

~whi chlPayone 2apRi @%?WIWB&WW@G“XME{%%% or nore R gr oups as
al | oned by prah@RERiactRl e 3RAY &Eboﬂlatoﬁﬂﬁaﬁ,@ﬂibineﬁ) fobch chﬂfﬁ)ﬁ -Rd to

forma partially or fully saturate nber e cIo rlng or
“het er ocycRois P frg-suBttiHet b %WOW‘FPEHK%E;S%‘@% gf’ F% R ¢ ut ed wi ¢ h
one or nore. RlnaghtRyHasmonas, &hlBvwaghbyrdabAngeidopyrimidinonyl, '
“dihydropyridopyrimidinonyl, imidazopyridinonyl,_ dihydroimidazopyridinonyl,

20 A ©  oxazolopyridinonyl, dihyﬂrooxazolopyridinonyl, thiazolopyridinonyl,
dihydrothiazolopyridinoﬁyl, pyrazolopyrazinonyl, dihydropyrazelopyrazinonyl,
triazolopyrazinonyl, dihydrotriazolopyrazinonyl, triazolopyridinonyl or
dihydrotriazolopyﬁdinonyl any of which may be optionally further independently
substituted with one or more R'° groups as allowed by valance. -

25 RYis |
(i} H, halo, cyano, nitro, or
{ii} atkyl, haloalkyl, alkenyl, alkynyi, cycloalkyl, cycloalkenyl heterocyclo, aryl,

heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -ORY,
-S(0),R?, -NRR®, -C(=O)R®, -C(=S)R’, -C(=0)OR*, -C(=S)OR",

30 _C(=O)NR’R®, -C(=S)NR'R®, -N(R*)C(=0)NR’R™ -N(R}C(=S)NR'R™,
NRIHCEOR?, -NERHCES)RY, -OC(=0)NRR®, -OC(=S)NR’R*, -SO,NR’R®,
TNRDSO,R?, -N(R*)SO;NRR®, -N(R*)C(=0)OR?, -N(RH)C(=S)OR?,
N(R®SO,R?, any of which may be optionally independerit[y substituted with one

or more R'® as allowed by valance,

218



25 or Ra and e may conbine to forma carbonyl group; or Re and Rd
attached to the sane carbon atom may conbine to forma carbonyl
group; Rl is aryl, heteroaryl or heterocyclo any of which may be

opti onal | i ﬁ’d%%e@%?&%e\éeédé%}ﬁ} JepHEE] it R Sfon B 1y G2 51

al | oned by Val ance; ano, nitro, or
al kyl , hal oal Kaloalkal isemyl, alkawkwglpalkséwﬂgﬁkqayu hetergeykloadrklehggroaryl,

het er oc cle, o ‘e | b Kyloy, 55
cycl oal iyl al | %\z{mﬂ&% g?%ag)ﬁ%y%a y%m(ﬁmg{* hetelf&g% XOR y(io) R; Q(NROI;R4

_C(=S) R4, - (TR, -CCFYS) gRiEO) 3%“& %559(‘0@&%”{\1%@%!
- BI(C( RS%)%NRg??’E:IRSR@&C —5&1@5‘){{@( IR E@%ﬁRSRS“ Nﬁ@i}t@é@gj Ri;(sttl‘d%WC( =S) R4,
= a 5ry 52 55 5a

- N( R5) S02NR5RERCC %l(‘ﬂs‘} C('D§51§|3321R ?’g = &53%38% NER)SO;NRR™,

N( R5) SO2R4, arlN(Io?bC(wm@ﬂa‘ EW(RS)EZ%S)@R‘? Qﬂ(&PjSSDzR"nd@pﬂmdﬁ:n&ﬂaybs Uﬁtﬁinnlll}ut ed
with one 10or .npre RI. as, al |l owe Z th‘oe I’OVI ded eaﬁ

conpounds of f"b‘fﬁﬁfﬁ Aty SRR RAAH R o 81'?‘8‘“5 g bhe a“f?ian (c)
- NR5R5a Wk BldEiﬁn&ﬁhdy %@tﬁl‘a&e&bhﬂd’.&p@ﬂﬁeﬁblhy-l Hkylahd{gellkyl keadiaditylt yalkenyl,

;%/;:/: g‘?t{)( Kyl het® ﬁiyg%ll Wlaﬁn{%//rnavryi ee?ergc tlo hEtlglFﬁalreYerdalgPHﬁ}( qr e?e\{ ckaf)ali(){(yelnd
and 15( d) pherytlogkndakyiltany etiwhich mayab@p@urpﬂly intle@nddntly S@MN@S Aloped

:N.N-GL ,or 10 endently al kyl, cycl oal kyl, or
GI and 02 fog g?ﬁé@“%%lﬁ%qﬁ%%?r é?gﬁgatom to which they are

attached B omrltl |Rn eare pddpondenty Slected a‘&ﬂ@‘l’e@%’é’t’é‘é@? T By gyl chabpaliyh QYCI@@RBa
glboang gﬁ ar Gl %%E&gﬁ‘ F'ltyi YeiSBhSC h&oRcloSRFIIE RULEENERy T OM H
o 15 Y 01 rﬂete;‘o?:ycloalky}/ and cycloalkylalkyl, any of which may be optionally substltuted as
allowed by valance with one or more R'7; )
or R® and R** may combine to form a heterocycio ring optlonally substltuted with one
or more R'°;
R'® at each occurrence is independently, halo, cyano, nitro, oxo, alkyl, haloalkyl, alkenyl,
~ 20 . alkynyl, cycloalkyl, (:ycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyi, -
- hetero’arylalkyi, cycloalkylalkyl, hetero_cycloalkyl, ~(alkylene),-OR?,
- ~(alkylene)-S(O)R R®, -(alkylene)n-NR’R”, -(alkylene)n-C(=O)R",
—(alkylene)m C(—S)R4, ~(alkylene),-C C(=0)ORY, -(all kylene),-OC{=0) IR,
-(alkylene)n-C{(=S)OR?, ~(alkylene)n-C(=O)NR SRS {alkylene)m-C(=S)NR'R™,

25 -(alkylene)y-NR*)C(=O)NR'R™, -(alkylene), N(R*)C(=S)NR'R™, -
~(alkylene)-N(R®)C(=O)R?, ~(alkylene)n-NR)C(=S)R?,
(alkylene)u-OC(=0)NRR®, (alkylene),-OC(=S)NR’R™ -(alkylene),-SO,NR°R™,
—(alkylene)m—N(Rs)SOZR4, ~(alkylene)m-N(R*)SO,NRR™, '
~(alkylene):-N(R*)C(=0)OR?, -(alkylene)m-N(R*)C(=S)OR*, or

30 —(alkylené)m—N(Rs)SozR4;

wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups may
be fﬁrther independently substituted with one or more -(alkylene),-OR?,
~(alkylene),-S(O)R*, ~(alkylene)-NR’R*, -(alkylene),-C(=O)R*,
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hal oal kyl, al kenyl, al kynyl, cycl oal kyl, cycl oal kenyl, heterocycl e,
aryl, heteroaryl, arylalkyl, heteroarylal kyl, cycloal kyl al kyl,
heterocycloalkyl -d e, -S(O) R4, -NR5Rba, C( =0) R4, - S)R4

- O(=0) OR4, - C-tBy0iRd),-CCBHRY) Wﬁ)m CE0HS NRERS Bne) MREDIH'=0) NR5R5a,

-N(R5 S) NR5 5,-0

- O(C( )S)C( NR5)R5a E%&QR@S%S& N ZR;@E%%)O%? s@ﬁﬁ@%%wgﬁa

- N( RS 0) OR4{alleylend)(, ]RG YORAR™ W}SQ.ZR‘R YC&FYNBIR h b

opglo%g}ly)lnd( g e ﬁgggg t " 4 NOre Rllgrozgg ag
al | oned by valﬁmiﬂmg ikﬂgérqg K&§ﬂ?ﬁ% Rﬁggﬁg ‘at each occurrence

fromH al kyI —(alﬂafleoalnﬂﬂ(“"oﬁi& Rgm(ﬂbmne)naq)@@ﬁwl’» "RE k@lky]ene)msﬂzNR R,

het er oaryl , y%%?alhg%s)gg%ﬂ.:al(éwle R q{I&ﬁ)(g@,rM{iﬁskyl

het er ocycl oal k , any of whj ch may be
optional ly i nd@@@#ﬂ@ﬂﬂ(ﬁ )§&[§§9Rtaufaé‘dlea§mﬁﬂldﬁbﬁ)% gl ance with one
or nmore R growgybne)%(ﬁgg fgﬁa are independently selected at each
occurrence fromH, alkyl, oaI kyl cl oal kyl, al kenyl, al kynyl,
aryl, het @Xduither wheien w&wé‘l ogrova}swta&m@}f’ theiapeatEm oy picRep to adjacent
het er ggycl oal kydms rty@odiat RbkY hidbduehdiiy sl M € hheBitedEng system;
optionally substituted as allowed by val ance with one or nore 5or R5
and R5a By ¢8nbine to forma heterocyclo ring optionally
substit ut g oM bdv;one or nore RI; R at each occurrence is o
|ndependenth¥ hal o, cyano, nitro, oxo, alkyl, haloal kyl, alkenyl,
al kynyi 55Iky|, cycl oal kenyl, heterocyclo, aryl, heteroaryl,
aryl al kyl y:shl)ei erdaryl al kyl , ~cycl oal kyl al kyI , heterocycl oal kyl,

-(alk %ene) ,-OR4, 10-(al kylene)",-S(0)"R4, -(alkylene)",-NR5R5a,

- (al kyrene)",-C(=0) R4, -(alkyl ene) C( --- S) R4, .

- (al kylene). @( Awn@?t@tﬂaﬁfcl-a(HaE Matreln(% is - 0C( =0) R4
(al kyl ene)", -Cfr-S)OR4, -(al kylene), C( =0) NRSRS53

- (al kyl ene) n, - C( =9) FEE'E% ®yhene) (R% : @ NR5R5a,
- (al kyl ene), n- N( RS)@*’ al kylg ' -0) R4,
- (al kyl ene) " ; - N( RBY 5-Lakkyl ene) OCESOYNReRSa,

- (al kyl ene) . - 0C(=S) NR5R5a, - (allkyl ege) m SOZﬁRSRS
- (al kyl ene)", - N(R5) 802R4, - (al kyd ene) . -,N( R5) 802NR5:

- (al kyl ene) -N(R5 =0) 0 (al kyl ene), ) J\K R5) G(.---S)OR4, or
- (al kylene)", - N( R5)<8‘ wﬁ‘e}w n said al oalkkyl , al kenyl,
al kynyl , cycI oal Ky </cycl oal kenyl het efoc cI o, laryl 20het eroaryl ,
aryl al kyl , ~het er oar yhg ; c&@%ﬂ kyl al kyl "'gﬁ.\fycl oal kyl
groups may be further |ndep ndent | y substltuted wiit h éne or nore
- (al kyl ene). - OR4, ‘ . ,or 0

ais a bond or is abgent; -

20 .UsisC‘.orN;
U%is NH, Oor S;

mtis0,1,20r3.

4. A compound of claim 2 wherein R? is H, halo, cyano, alkynyl, -C(=0)NR’R*,
25 -N(R*)C(=O)R?, -N(R*)C(=0)OR", phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoihdolyl,

indolinyl, indolinonyl, isoidolinyl, isoindolinonyl, dihydrobenzofuranyl,
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-(al kylene)",-S(0)"R4, -(alkyl ene) ",-NR5R5a, -(al kylene),,,-Ce=0)R4,
(al kylene)",-C(=S)R4, -(al kyl ene)™ C( 0) OR4,
-(al kyl ene) ", -0C(=0) R4, -(al kyl ene) =. 8) OR4,

--(al kyle NR
25- (al kyl @Eﬁ)“}"”"%\‘iﬁﬁ%‘f Sle “Kﬁ%’& ¥Ab?&1%ﬁ“1m¥ @’] é)g:‘ni’ S/ RR5R5a,
Ea: Ey: en@inazqlini Eﬁ)w@(:'le@)rleﬂf:trah)(dafbCllsyIIObmé,)teﬁ‘ahN(fR%(@(Hﬁ ‘
a en
(al kzleng}ydxoqg’gg‘%hg%%&m ql(.lﬁlu]f_ﬁeéh% &lﬁﬁoxaﬂgﬁ 'tetrag}d}‘ggﬁl%ﬁalmyl
-(al kyle n@yzommmsyﬂmmswodw@aylkw@a@ew LHN(F@P dipylgmmzotriazinyl,
- (al kyilx enﬁ)azold}’%)l)q(m@ogg?‘nmﬁqnya%a(z@ibﬂﬁ)fﬁd@ﬂ@l "1m1d}&d§}1&9ﬁR4 and

further wherein roups attached to the sane aLom or

a
att ached mrndaa@qyaw?;wl,ammom@%hﬁmﬂwdwf PP PYPRIdNAI |y
substi t ut oﬁpyﬁd&zlﬁﬁnﬁ}?%h@%cﬁﬁﬂ Q)yﬁa\i&b@%mﬁhj'lSpﬂaz@l’opﬁ'xdaﬂnjd&iﬁlohﬁy]pI‘

2; an are each i1'ndependentl|y :
sai dqconp@I?ﬁ‘EPy{Tglyé éqtrél@tdg;aﬁpx}o@ﬁmlyl a:nydrothl:!énop\)/mtlngnﬁ tmen()pmgmylvmer ern

thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
10  benzofuranyi, benzoiniidazolyl, benzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of
which may be opﬁonally independently substituted with one or more R'? groups as allowed by

valance.

" 5. A compound of claim"3 wherein R? is H, halo, cyano, alkynyl, 7C(=O)NR5RS",

15 -NR)C(=0)R', NR’)C(=0)OR", phenyl, ‘naphthyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
tetrahydropyl“idinyl pyn'dinonyl pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl,

. indolinyl, mdolmonyl 1scnd011ny] iseindolinonyl, dihydrobenzofuranyl, :
dihydroisobenzofuranyl, benzofuranyl, isobenzofuranyl, quinolinyt, 1soqu1nohnyl

20  quinazolinyi, quinazolinonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
dihy’dfoquino]inonyl, dihydroiéoqﬁinolinonyl, quinoxalinyl, tetrahydroquindxalinyl,
benzomorpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridihyl_, benzotriazinyl,

triazolopytidinyl, triazolopyrimidiny}, triazolopyridazinyl, imidazopyridinyl,
imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,

25  pymolopyridazinyl, pyrazolopyndmyl pyrazolopynmxdmyl pyrazolopyridazinyl, cinnolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dihydrothienopyrrolonyl, thlenopyndmy],
thiénopyn'midinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
benzofuranyl, benzoimidazolyl, benzoisoxazolyi, benzothiazolyl, or benzoisbthiazolyl any of
which may be opﬁonally independently substituted with one or more R'® groups as allowed by

30  valance.

6. -A compound of claim 5 wherein R?is
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2. A conpound of Forrmula | R2b enantioners, diastereoners, salts
and sol vates thereof wherein J is Nor CR3;, 10 Wis CR2b or N, Z and
V are independently -0-, -S(0)-, or G 0; Rb, R and Rd are each

i ndependepi) hifo, afl%’ﬁsﬁk ( ﬁ}h‘kh s aldep JO)RaJ)rkNWLC(—— ?d)l@’eénFM%wﬁgé maylg:N

cycl oal ky cyc eter ocyc aryl et roary
-NR5R5a, - C( -®)ifuslly ind¢peadep s substitpted yv Nﬁl@mmrw

- 0C(=0) NR5W4, Vagg@mrlm - S(0) 2NR5R5a, - N(R5) 802R4 any of whi ch may
be optionally independently substituted with one or nore |l e getups
as al | owetP)Byarvahesessy! op PetRECYIRFTASYHEREHEL 5 h t he carbon atomto
whi ch ghey are bonded may conbine to forma 5 3-10 nenbered
cycl oal kyl', a 3-10Onenbered cycl oal kenyl ring, or a heteggggclo ring,

r

any of V\h%my be c,>J naIIy subst\ ut edwﬁ\h one or. o

roups as db nce (R"
g p y Rm) mc e — Hw).

.‘ 6 \N \S . (R‘q)_\ A : ’ o
RENNERE SRS N EN



or R and Rd together with the carbon atomto mhich'they are bonded
may conbine to forma 3-10 nenbered cycl oal kyl, a 3-10nenbered
cycl oal kenyl ring, or a heterocyclo ring, 10any of which may be

optionally substituted wih one or nDre W groups as all owed by

val ance; | e_and/ or Rp nay conbi h any . Rd to forma
partially*o l fu I sat rat -8 ne m yc \i[?ﬁT ng or

het erocycl o r|n |th r |c +i on Iy/ thuted W th
one or nore groups,asNaIIomed y valance,,15 on‘Ra and- Rb may

he same

conbine to forma carbonyl group; or le and Rd attached |54
carbon atemay conbine to form a carbonyl Z

0X0- subst i ted het er g or oxgﬁ tltuted erocycl ’ di ect ed
mona hlhyrl onyI __*%ﬂop difionyl ,
i‘mirdaz ngi gnyh R

from nap hy onyI
200xazo|oﬂyr|d|nonyl _ L ,

di hydr op

dlhydr0|n1dazopyr|d| onyl ,

di hydr ooxagol opyri di nonyl , th|azolopyr|d|no ;

d|hydroth$% ol-Qpyrd di nonyls 6az Zi ngay gﬁ A

di hydropyY a yragi nony| rfaz' i | N
di hydrotri azekof .‘Z||fg?13 aZ(\!% vdi N S N

di hydr ot ri azol opfr) di nenyl | ¢tf) pay be Gﬁgponally f (7'} her

val-ance. 25R2 |s (|) H, hal o, o, nitro, or (ii)- aIkyI
3|l | v
heterocyc.e.
-0C(-0) NR5R5a, - 0C(=3)'NR5R5a, ¢- 802NR5R5a,  N(R5) 802R4,
- hal oal kyl , aIkenyI al kynyl ; cycl oal kyl, cycloalkenyl heterocyclo,

hal oal kyl', alie a \\c ) ,
yy| al k! , :‘ ar b I'a'|k|,

~¥ 016 )" ‘n Roa, NR4,
. C(=0) OR4, BRe, 30 )Q)N 2w C( S) NRSEE are
- N( R5) 802 N - N-0) R4~ C( - 8 NN( , any of
whi ch may|_b | p§>o al i pdepe d ubst r more W

~as- allowe alanc a; - o depe\dzgi
mbccurr &n
al kyl, heteroaryl Iky& cycl_alkxjalkyl,

i ndependently substituted mnth one “or nore W groups’as al | oned By

aryl, het er o

- N( R5) C(=0) NR5R5a, - N( R5) C( S)NR5R5a -N(R5) C(-0) R4, -N(R5)C( 8)124
and

sel ected: atane oe fromH, ﬂa# cyan Wt r

aryl, heteroary+ arég

het er ocyc . ( =0) OR4
- C(=S) OR4 R5a o
- N( R5) C(= 0), NR5R5a

R4
ﬁ RB S;OZRgl : asgso,zmrﬁs o
-N(R5)C( 0)0R4 -N(R5)C( =S) OR4, MRS) SO02R4, any of which nay be

opti onal.l y™}'1 ndepend substit ufed théﬁne or e Rm groupspas-
al l owed b [ ep d _each OCCHTT nce
fromH a k h IoaI cy Kx\ keny\k A

thl R

10 10
R‘° R ) - (R m‘ ) -
3

F E)

Q\i@y“”‘@ LD50
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10 al kynyl, -aryl, heteroaryl, heterocyclo, aryialkyl,

het eroaryl al kyl , heterocycl oal kyl, and cycl oal kyl al kyl , any of which
may be optionally independently substituted as allowed by val ance
W th one onhwnore Rm groups; R and R5a are independently sel ected at

‘each occurrlencg _from al.kyl ~_hal oal ky
al kynyl , h t er oar ete ocycl o
15het er oc and yl al

optional ly substl gyed as aIIo déby
and R5a may conbingsto forma h mgcycl o ring |odally
substituteg with one or more Rm- R ‘at each occurrence is
- i ndependent|y, hal q, gyano nitro, oxo, alky], galoallcyk, agkenyl

N &
20al kynyl yl, Pﬁényl oCVf€l o, eroaryl
aryl al kyl ter yIaIk cy oal kyl , eter oaI
- (al kyl ene - (al ky 0) , B4, F NR \329
(aIIcerne) - O(203/Ra (a|ky1ede)mC( S)R4 -( | 1éﬁé) C(=0)/Qr4,

-(al kyl ene) ", -0C(=0 )FM (alkylene) " 1-C(=9)
(aIkerne?ﬁ}C( O)NRSR (aIkerne) - S)NR4R5a

25- (al kyl eme) "N )NR5R5a
- (al kyl en N(R )C( 0)" (m
- (al kyl ené€ y NWNRS5R5a

R
-'(al kyl ene) . S@i R5a, (aI k I Q?“
-(al kylene),,, - N TSOZNRSRSa kyl ene) . -N(' C( 0)0124

(alkyleneyw N( R5) C(=S) OR4, or 30 (al kyl ene) ", - N( R5) SO2R4: mhereln

sai d al kyl, h. IkyI sal ke al kynyl $ aIkyI | kenyl ,
heterocye heter , ryIaIk ete oary :
cycloalky het & kyI oxa.o Lk
|ndependently s tuted W th o e| or re - aI%%Ie R 9

- (al kyl ene), n114 - (al kyl ey -NR5R5a, Tkylene) 0) R4,
(alkylene),; —S)R4 (alkylene) 0)0R4 (alkylene) -OC( 0)R4
(al kyl ene) " N—S)0R4 kyI@ne) -0( NR5R52 /’
-(al kyl en

. %§)NR5 ene),,, 5 —O)NR ”ﬁ
-(al kyl eng)” o —S) “‘i ty xﬁ ) C(=0) m*
-(al kytene),,, - N 5n€( =S)R4, 5 le NR5R5a~v
| kyl SO2NR5R5
Eglkzl22§§MEWN%%%§QQ§R§%°f€é%abTéﬁﬁY‘%kT§5)sozNng56
- (al kyl ene) ", - N(R5) C( 0)012 4 - (al kyl ene) . - N(R5) C(=S) OR4, or

-(al kylerie) (RS 802 in any two Rl groups
attached to thﬁhQZQ a“ﬁg tvE@%foto adj acent 10atons may

conbine to forn1an optlonally substltuted 3- to 8 nenbered ring

syst em
" rpiod
. RAa / c\ O>_<:—l£/( >n+
= \ 1 VAR N

10 R2b iJ
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-mis Oor 1; nis 0, 1 or 2; I isOor 1; vis 0,1 or2. 15 3. A
conpound of claim2 wherein Rl is md o, ais abondor is
absent; 20 U5 is Cor Ny U6 is NH O or S, mtisO,1,2 or 3. 4. A
conmpound of claim2 wherein R2 is H, halo, cyano, alkynyl,

- C(=0) NR5R5a, 25-N(R5) C(=0)124, -N(12.6)C(=0)0R4, phenyl, naphthyl,
pyrrol yl,aiswboaizohydbsenpyr azol yl, triazolyl, tetrazolyl, furanyl,

t hi enyl , a ol.yl., isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
tet rahydr opyrl ‘i hyl, pyr i di nonyl pyrazinyl, pyrimdinyl,

pyri dazi rgls, Or,n§6]>)y~l, or-NBoi ndol yl, indolinyl, indolinonyl,

i soi daj i nyd go le?Mmké é},@ﬁ%hepegdehé{)dﬂ%w%&fyuamé}w alkynyl haloalkyl,

dlhydr0|sobenzo uranyl, benzof urany|, |sobenz Lol Loyl ,
i soqui nol i nyl cyeiaql%zcwlpﬂlﬁnyl H‘iﬁ‘frﬂ%YE’Bl frfﬁ‘oh%}ffmaf éla’r ]SH ﬁnlol é){r%w
tetrahydr0|soqgrqgkfnmgoygghMngguﬁnéquaﬁgb{nNRﬁﬁa~000{»NR§R“

di hydr oi soqui no

benzonor phol i ny{O» s %@plg% ﬁﬁ#ﬁ}gﬁﬁ én%toﬁ}»g\gg g lona}lly Wependentty

napht- h?/r i di n);;?bsjﬁ&fwﬁhﬂllonaﬁ?/ﬂmre Rfaagr@g)@hmhlywmﬂié}ngpﬂa,nce ({;MJ

‘triazol op falll gL Ll ORYr 1Sa H 1 they'ArE BGREY !: ine to form a

i m dakbp fr"l ?I‘gg"’ﬂi‘ ?8 9‘%%%% oy opyr|

pyrrol opyrim di- rwrhemt&wﬂrcgdzl@my}rl |acBa]z(]rrwiberegl)yyca@lﬂembylmcﬁfr@yhﬁtewcyclo ring,
pyrazol opyrim di ”g‘f,;;lgﬁ% %;Ps%ﬁ Elﬁs%fnpeéh wit il)]ﬂ:'lﬁ' thé¥ RI® groups as allowed by

t hi enopyrrol yI*™ ¢ Penopyrrol yi, r ot hi enopyrrol onyi ,
t hi enopyr i di nydalan¢ehi enopyri mi di nyI t hi enopyri dazi nyl,

fur 0Py | oy RGO Moy qum@mmhey R hmd;@m@mmmma

benzoi m dazol Nzoi soxazo benzot hi azol yl ,

benzolsot hi azdi-il memieredfoyolpdlien, afajonsabsist pysipaikeys! lnﬁ&e‘ifé‘nkfé?ﬁ?‘fY§10 ring,

~'substituted V"'atn oP\QﬁvmﬁlaﬁPJ SRRy EHRkREd #5h 3hd GWaske RY’ ptalpaacalowkd bﬁ
conmpound of claim 3 erein is H -halo, cyano, alkynyl,

- C(=0) NR5R5a, @me5)Q=0)R4 _N(R5) C(=0) OR4, phenyl, napht hyl ,

pyrrolyl, 4l I{nagﬁfgpfk%ay dadhbé Qllt}i lany RY dr&? € ftm a patidl Bz Iﬁyly satﬁmfeﬂlﬁya
t hi enyl, oxazolyl, isoxazolyl, thiazol

tetr ahydr opyr |fﬂ?‘ﬂ§FFe‘j C?S‘i}?qnﬁﬁl HB%?}’I heteb%ﬁ'%@ Ffﬁl Ie’l%[%'E Q%‘% &d‘;4 r?gllfep%{mgalﬂpyl
pyridaginyl, isneginygdd mtlﬁ@iemdﬁhbgelR,“’ gmgslab diowed bmhidmcc;o nyl ,
Id;sg;/g?l): gg‘&ﬁ?‘igu{‘]’gglﬁm eytHE dlut%g’;ﬂ%q%%ggg:]?g%r anyl , qU| nol i nyl,
i soqui nol érBfland R@mwmzmtm narhe cachon p@mohdyrrompine ta orm ah@fblfrrwhﬂpml i nyI
tetrahydrol SO%UI n&’ed'tl?a\’ when g is 1, R" and R" are independently other than halo, -NO;,, -CN,
-NR’R™ -OR*, -N(R )C(=0)NR5R5“; -OC(=0)NR’R™, -S(0O).R*, -S(0):NR’R™,
25 NR*)SO.RY '
R%is 7
(i} H, halo, cyano, nitro, or _ .
(ii) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
- heteroaryl, arylalkyl, beteroarylalkyl, cycloalkylalkyl, heterocycloaltkyl, -ORY, -
30 | NR'R™ , -S(0)R*, -NR'R™, -C(=O)R*, -C(=8)R*, -C(=0)OR", -C(=S)OR’,
[C(=ONRR™, -C(=S)NR’R™, -N(R*)C(=O)NR’R*, -N(R*)C(=S)NR’R™,
NRICEO)R?, NRIHC(E=S)R?, -OC(=0)NR’R™, -OC(=S)NR’R™, -SO;NR’R™,
N(RSORY, -N(R?)SO;NR*R, -N(R*)C(=0)OR*, -N(R*)C(=S)OR*,
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di hydr oqui nol i nonyl, di hydroi soqui nol i nonyl, quinoxalinyl,
t et rahydr oqui noxal i nyl, benzonor phol i nyl, di hydrobenzodi oxi nyl,
i m dazopyridinyl, naphthyridinyl, benzotriazinyl, triazolopyridinyl,

triazol opyrim di W}b} 4, R# %%p\pﬁ{ J%xhg%'olﬂbﬁgﬂaﬂy ﬁhgﬁﬁ&ﬁ%;ﬁ éu@étﬁvytled with one

|n1dazopyr|n1d|nyl dazopyrl azi'nyl; pyrtol opyridinyl,
pyrrol opyri m di rrylmorézliapyﬁ‘lbhm@)?h’f@m%nyl pyrazol opyri di nyl,

pyrazol opy® rt,ﬁqx@'ﬂv Dlinde &ém lsapafédla@@a%h Bihurcertel: ABRIEL MYb, cyano, nitro, alkyl,
t hi enopyrro tetra hi enopyrrolyl, di hydrothlenopyrrolonyl

t hi enopyri di nWﬂloalkﬂb @kﬁ@]ﬁ&ﬁlkm%cﬁ%}?a}k% ISy RerEsH ReserPIGp; aryl, heteroaryl,
furopyqsidi nyl mr;fléﬂiﬁ,ﬁﬁéfefdﬁl*ﬁ'dl@'oyclBMEﬁeﬂWl a@tewcwéalkybeozth{DWI-NRSRSa

benzoi m dazol yl, bepzoi soxazo benzot hi,azol

benzol ot hi az SVIORNSCEPRun T SROIRE He SISt GraT R R e oNRRS
substituted wW-NREOMNR L eq(Rf)cg&sqmmﬁas\J(aF)b@md“ by(fem(%)m,ce 6. A

ERCRS) 0 0) ra” oPCTIOMEIEL B R RO B MG ko BaEP R
i ndependent |y -sgbstEOwEd wq:{f)b(@)@R"orN(Rﬁ)Seszl argrocﬁwib&h myab bmmailyby :
B A
the fol | omiis qndtendaniipsdetted afl GciREBuRDKkS erfﬁH, alkylj lylcailktyb arklantkvd, qlkenyl,
~absent; Us i S aﬁ’(ygyl Jyyl }étéréaryloﬁetemc%lg)aaylalkﬁ rht:tero»arylalkyl heterocycloalkyl, and
| cycloalkylalkyl any of which may be optionally mdependently substituted as allowed
by valance with one or more R'° groups; | 7
| 15 -R’and RSﬂ are independently selected at each occurrence ﬁ'om H, alkyl, haloalkyl; cycloalkyl __
o alkenyl, alkynyl, aryl, heteroaryl, hetem:_:yclo, arylatkyl, heteroarylalkyl,
heterocycloalkyl, and _cyc]oalkyiﬁlkyl,-any of which may be optionally substituted as
_ allowed by valance with one or more R 7
or R® and Rs " may combine to form a heterocyclo ring optionally substituted with one
TL20 0 or more R'%; | _
Rm and Rm‘1 at each occurrence is mdependently, halo, ¢yano, mtro oxo, alkyl, haloalkyl,
alkenyl alkynyl, cycloalkyl, cycloalkenyl heterocyclo, aryl, heteroaryl, aryla.lkyl
heterﬁarymlkyl, cycloalkylalkyl, heterocycloalkyl, -(alk kylene),-OR*,
(alkylene)m-S(O)LR?, -(alkylene)n-NR’R™, _(alkylene)y-C(=O)R’,

25 ~(alkylene)-C(=S)R*, -(alkylene)y-C(=0)OR*, -(alkylene)n-OC(=O)R",
(alkylene)-C(=S)OR?, (alkylene),-C(=O)NR’R®, -(alkylene)n-C(=S)NR’R™,
~(alkylene)m-N(R*)C(=O)NR'R™, ~(alkylene)-N(R)C(=S)NR’R*,
_-(alkylene)m—N(RS)C(=O)R", ~(alkylene)n-N(R*)C(=S)R",

| (alkylene)n-OC(=O)NR’R®, (alkylene)n-OC(=S)NR’R™, -(alkylene)n-SO;NR'R™,

30 -(alkylene),-N(R*)SOR?, -(alkylene)n,-N(R)SO.NRR™,
_(alkylene)-N(R)C(=0)OR?, -(alkylene),-N(R*)C(=S)OR®, or
~(alkylene),-N(R’ )SO;;_R ;o

wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups may
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5Ra, Rb, Ra and Rd are each independently H, halo, alkyl, alkenyl,

al kynyl , hanaIkyI cycloalkyl, cycl oal kenyl, heterocyclo, aryl,

het eroaryl, - -NR5R5a, -C(=0)R4, -C(-0)0R4; -C(-0)NR5R5a,

- N( R5) C( =0) NR5R ).R4 (0 ANRaRR20R?, N( R5) SO2R4
any of which gﬁg&x})‘e““ m%%\% S%@ﬁuofggéﬁ g%\?”g/ su)lgstl tuted with one or
more Rid group(slkabm&k Stﬁmiﬁ' b(ylikvbh@xﬁrbIBRiO(@ Ylﬂé)na%% »together with
" the carbon ato e S RTBY(alk nec-oRérma 3-10

2 %gpaaht@;) ”gaggﬁ RGO AR NOCD)

nmember ed cycl 0 cl oal keny

het erocycl o r i-falsyleaglyCGFS)ARI c*lﬁal’@ﬂ%ﬂe GRINR Rak I Sﬁlké’l?Bgtﬂlct(Lﬁ)g& Rut h

one or. nore R ﬂg SN@QS)@JW Shy(an@ieﬁé)g_m(gf)g(—sﬁief{%ﬂ Rd toget her
with the carb% to

%\/n }heﬁgare bong eg y conbine to forma
15 3-10 rrerrber@HFYh?WIlﬂb’éfll OB, 3(iglvapmdiRa’ 3§ oal kenyl ring, or a
het erocycl o riffk1cA8)Y-0R% pQﬁSa Ry Re)DIG(OSIAR Y s L bikYlered-BTCHNILRFY,
one or nore Rl gfoups as qﬂ‘.‘ ﬂﬁggﬁgb{ SaRa and/or R' may
combi ne with aﬁa&yreae)ml‘* ]ﬁds?ﬁ’f&l Gl h}? ‘fully saturated 3-8
. menbered cycl ogiklﬂ,éhe);;mgs)g(md)@mL(@mylerheg;“ "N{RNC(=8)aRTesr of whi ch may be
optional |y 20substi tu&ﬁg g\@e one or nore RI groups as allowed by
val ant®; or Ral ey 9 ine to forma carbonyl group; or Ra
and Rd atdnagliger Wierdihenysao® ' Casipo nit-abai thayanxortyh neattachefl ¢y #rjagent

car bonyl gr oup; Drovi i de .

i ndependent | y *STR&TYHE “ﬁ%laéc))m Tﬁa&ahwmtﬁ%%%% rﬁﬁNe((?elt?erin&S):/%gnﬁP
25- N(R) SO@goR2 is (i) H halo, cyano, nitro, or (ii) alkyl,
hanaIkyI %Ikeqyl- al kynyl, cycl oal kyl, cycl oal kenyl heterocyclo
aryl, heteroaryl aryl al kyl , heteroaryl alkyl, cycIoaIkyIaIkyI I
het erb‘i:ycﬂmalﬂ)kyﬂor&SONRSRSa , -S(0),124, -NR5R5a

-C(=0) R4, - Loz} OR4, - C(=S) OR4, -C(=0) NR5R5a, - C(=S) NR5R5a,

- N( R5)C(-%)5 NR5R5a -N(R5) C(=S) NR5R5a, -N(R5)C(=0)R4, -N(R5)C(=S) R4,
- 0C( =0) NR&# 0, 1@(?(—3) NR5R5a, - SO2NR5R5a, - N( R5) S02R4, -

- N( R5) SO2NR5R5a, - N(R5) C( 0)0R4 -N(R5) C(=S) OR4, -N( R4) SO2R4, any
of which may be optionall y jn endent. %{&rSUb tzle;[()ut ] ;Y agot;nldone or -
more R as al Bode@mppuaght ﬁﬁ’d"é gh 4R AréEH ependentl y

sel ectigd at each occurrence fromH, -hal o, cyano, nitro, alkyl,

hal | kyl | [ g |
a?yloa hgt er oalr(gylr}‘y WPW \é{’?‘ ﬂéfg rg?cl){a%/s gﬁ léy%ygﬁééé%%), { Wﬁar ocyc o
het er ocy clarahiw’® 5”5(TGIR6)R4—O)RNRHRSQ¥?(—QWODW¥1 nagpithg) pgro YJ dry,

S) ORd, Jgsﬁ R olyl, isothiazo ’
- CN:E ng ( %‘5‘?@%&& %N? Z%’jq(&'%wg RAVE ﬁ%‘ c’? g‘%ﬁ(ﬁ}l% Yy ? Nﬂ|$5R5lyl -
- 0C( =- S) NRbRéa], enSORNRS REiay!, PNARENSODREFNY! m@mﬁmbm@&ly indolyl,

- N( RS%gl( 152) fgé}ﬂdmmglﬁg)é Fl@ogﬁb gma%?s)s§ggdi%0nﬂ%ﬁfob%ﬁ1ﬁn?ﬁy be

opti on titutéd wth one_or nore RI.groups as
al | owed bshhyhbmb@@c’ﬁmﬂ denzafhegpe elsprafuransi qamgbinvkdseagiefiyb c ur r ence

fromH, ah&ﬁx ohml Qﬁ!dﬁwwuﬁ:Yt@‘&a?iﬁ.urk?imohﬂﬂ/]k@l@éhbfdm%bdﬁyﬁdﬁhyl aryl,

het er oary eterocycl aryl a het er arlyl al k tinyl,

het er ocyc HiadrRginolingral, éWﬁ’@&PW"é}P‘W’I quigprApl; iRy rofiTogliny L,

optional | Medz&%ﬁﬁmﬂ%n&hydrsﬁéhﬁdi&myﬁdnla&o@iddmdamyﬁainahmzmmnﬁne

or nole Rl groups 5R and Rs(g are e Cfend nt Xazsel %m d at each

occur BBnc &iapplepifinyh egqlopyrg %ktho VE‘%‘&Y ! VP, al kynyl ,

ﬁr yl, het leﬁleﬁ)y}nmlbﬁplema?mb?,da?m)? Lpahklyisyndhﬁ‘l @m@lownmmyyé

et erocycl oa cl.oa 2l kyl ch 1 linvl

opti onal | y%ﬂfféﬂj gaﬂéé"l%ﬁyr‘m XO]O dg&vx},)\?h or?gﬁxaz pil gignolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dlhydrothlenopynolonyl th;en()pyridmyi
thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furcpynmldmyl furopyramdmylr
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or R5 and R5a may conbine to forma he
substituted with one 20or nore Rw, Rl
i ndependently, hal o, cyano, nitro, oxo,
al kynyl ,
aryIaIky

terocyclo ring optionally
and Rm at each occurrence is
al kyl , hal oal kyl, al kenyl,

b eX Cl&’?‘%ﬁtﬁ%f”g{ ﬁ%;g%l ?erg%élsb;iaﬁ(ﬁ lelrel%&?fﬁluﬁ eytl Z)IE' )ézl(::n’zm hi oﬂ@ﬁw of

_(al kyl engyich, mAyR4 opac(rankmdepeeaenny s(b@t)tvtszilthh ol R loET R EﬁDNRAFRA%PWed by

-(al kyl ene) m C(=0) R4, 25- (alkylene)
- (al kyl ensﬁm C(=0) OR4, -(al kyl ene)"
(aIkerne)an( S)CR4 - (al kyl ene) - CX
Il gyl
EZ| 7 ene) )10 ‘%?é%gﬁﬁ%ﬁg Wi
- (al kyl er@)Hajo, N@Rﬁr) =S RRIRY, N(R) (=0)
| kyl
3(()a( al}lks P:Zme) 9&%?@5%%@
(al kyl ene) - N( Rlyreg:<0) OR4,

(alkylene
- (al kyl ene) "

. (al kyl en%}; Qn]arﬂ(lﬁé}(ﬁpﬁgﬂhet%@fc@r&g%ﬁt&l alekigd fromal oal kyl ,

al kynyl , cycloa kyl, ‘cycl oal kenyl-, het
aryléﬂkyl heteroarylalkyl cycloalkyl

gr oups n&xmmbe fur

E@\Qﬁ‘) one mSQBM?é

C( =S) R4,

- 0C( =0) R4,
=0) NR4R5a,

£R elgm N( R5) C(=0) NR5R5a
al k Iene

11 N(R3) C(=0) R
O Eo e —
ps as allowed by
-N(R5)802NR5R5a
-N(RS)C( =S)OR4, or .
al kenyl ,
erocyclo, aryl, heteroaryl
al kyl, and heterocycloalkyl
d with arméxpr nore

)"

t her "ndependenm subst | e

-(alkylene -0R4 N(a yl ene)w 0) 4, -'gfiylene)ﬁmrﬁFB a,
-(al kyl e 1#y|® e ) )Xleﬁe) 0R4
-(alkyl e yl ne) =S) OR4, ,
-(alkylene) 0)NR5R5a (alkylene) - ( S)NRSRSa ,
5-(a|ky|ene) --N(R5)C(jp)NR5R5a - kylen e) . -N(R5)CL#S)NR5R5a
(al kyl ene N(R5)C( (alg en C%

- (al kyl eng). R5 5 \Wﬂ

- (alkyl enejs \EQQQN R5a _,w (aI ene) 2R4, m*,

_-(al kyl ene). -N(RS)SCQNRSRSa - (al kyl enej - N(R5)C( =0) OR4,
(aIkerne) RR5) C( =S-QR4, or 10 Nyl en N( R5) S02 d
further t gr oupg” ta hed tlo the sang® r
attached & cenhzéﬁeﬂﬁzga gonbi t 0 of ‘aggqpﬁiona
substituted 3- nmber rj ng sysﬂ@h}ihlsOOrl nis O, ok 2;

15n+ is 0, 1, 2, or 3; gis
claim.7 mherel

8. A conpound'of

vis O or 2.
nd n are e ch zer ‘a d a |s q\bond 20 ,/«\
ﬂ?\/\t %\‘IL
R1 D!

“““ Rﬂ g:)“->&w . /iﬁujﬁmﬂ

15

’ R‘“ \ i \N
)—\ &
P“' ﬁ{l\/ Rw - h \Qw . sll,)"‘\"-'d R0



9. A conpound of claim7 wherein R2 is H, halo, cyano, alkynyl,
-NR5R5a , -C(=0) NR5R5a, -N(R5)C(=0)R4, -N(R5)C(=0)0R4, phenyl,
napht hyl , pyrrolyl, imdazolyl, pyrazolyl, triazolyl, tetrazolyl,
furanyl, thienyl, oxazolyl, isokazolyl, thiazolyl, isothiazolyl,

yr|d|nyI tetrahydropyridinyl, p di ponyl, p zinyl, pyrimdinyl,

pyri dazi §f| ol yl, I indolwﬁfgﬂ/nglln%gﬁiké¢ Ijnonyl,

i soi doli nyl ipdol i ogéﬁég Eéﬁ of ur I - o
b af§ g ?m‘r anyl, i #

di hydr oi-so myl sobéhzofuranyl ,qui nol i nyl,
i soqui nol i nyl, qU|nazoI| nyl , qU|nazoI|nonyI tetrahydroquiho]inyl,

tetrahydro squ|noI|nyI I hydroquin mlnonyl :
dlhydr0|s i nonyl noxallny ,iﬁﬁtr hydf xal i nyl,
benzonnrphollnyL%gﬂlhy ro diOXI L;rﬁﬁfdazo H;ﬁ{@q,
napht hyri di I;] mot Ve 36t rM8zol opyri di nyf?” * T

trlazolopyrlntdlnyl trlazolopyrlda2|nyl |n1dazopyr|d|nmLM '
i m dazopyrim dinyl, imdazopyridazinyl, pyrrolgp&rldlnyl :

pyrrolopyr|WIQ|nyI pyLLQLgpyrldggln |, pyrazol yr|d|n

d|nyI pyr , Cinpoli , /
Rm etrg&Mgggrgfbmopyrrol r9di hy drgfﬁféno \\?b%ﬂnyl,
nt‘h%non m di I nyl, " |enor5‘yr|H‘af)n | = . ",
furopyrldlnyl furopyrlnldlnyl furopyra2|dhaxj benzofuranyl
benzoi m d onI ben20|soxazol
benzoi sot ‘any of/ﬁhé

substituted op or R/ giQu
“conpound of ¢ it@tQ FEIR\EQ)' (¢
-N(R5) C(=0) R4 or )NCRS)CX:O) R &hy~of Pch

i ndependently substituted with one.or'nnrr Rl groups as all owed by

val ance; or ( an aryJ hetero h clp rlng
selected fr \ 1 ﬁﬁd|of§Fo V> ’;%§?§[€§;
. S o N ‘51 = ) :
: 10 Ry ROy R0 - R10 -
5 . ) m‘! JW\r: ) m s ) m s ) , "
0D \GE‘)
RACFERE S )
. y ‘ / N / N / N
= l \\aﬁg J;‘ I 0O ! O l
A

2

. o]
= 2 =
R“’) " _- \R‘“) - ’ %7_ H“’) - ’ A Rta) e
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\' Rd / [ R20wfr X VIl enantioners, diastereoners, salts and
sol vates thereof wherein J is N or Cl123; Wis CR2b; 5 W is N or
CR2b; Xis 0 orS; Z and Z* are independently -0-, -S(0),-, or -NR5-;

Ra, Rb, Rd andg, Rd e each {ndependently H, halo al kyl, al kenyl,
al kynyl , cl al k
het er oary 5R5a,] 10

- S(0) 2NR5 ; @ny of 9h

|ndependently substitut'ed™ith one br nmore R groups as’ allomed by
‘val ance; O%Nre and Rb together with the carbon atomto which they
are bonded By ~conbi nes rma 3-10 ‘

3- 10nenbe cycl oal keny or a hg
whi ch may'sQe aIIy SYhstl jd AN

S as
‘al | oned by valan Buw); Rt 0g ther MAt‘w he -.rbon &@on1to
whi ch they are bo eﬂ nay conmbi ne /. form a 3- 10/ wtenbered. N /™,

cycl oal kyl ,a 3- 10nmenber ed cycloalkenyl ring, or a heterocyclo ring,

any of mhlch may bQ,Op |on 'l supstltut d with,one or mure Rl
groups as Jvalle F y Cﬁ th any
'Rd or Rd ( a partl J or,Jf yl

cycl oal kyl i k.jnet erocycl o rafp 1&:ch may b &9
optionally substi med with one r/wwDre Rl gro ~as™al | owe by

val ance;

wherem* 15 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.

10
11. A compound of Formula VII
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or Rd and Rb may conbine to forma carbonyl group; 25 or 12.° and Rd
attached to the sane carbon atom may conbine to forma carbonyl
group; Rl is aryl, heteroaryl or heterocyclo any of which may be
optionally i ndependently substituted w one or nore Rl groups as
all owed by valance; R2 is (i) H h 10?&3 n|tro or (ii) alkyl,

hal oal kyl , al kenyl, al kynyl, ol oal ky!l Kenyl het er ocycl o,
aryl, heteroaryl, aryI al kyl , jer gar yl gl y\ ycI oal kyI al kyl ,

het er ocycl oal kyl, -@R4, w§( 0) 12%, rx N NRERS =0) R4, -C(=S) REI ,
-C(=0)0R4, -(( S) OR4, R5a, 1NR5R5a - N( R5) C(=0) NR5R5a,

-N(R5) C(=S) NR5R5a, 5- :0)P4, - N( R5) C( =S) R4, . - 0C(=0) NR5R5a,
-0C(=S) NR5R5a, - S KR5) SO2R4, - N(R5)-302NR5R54a,
-N(R5) C(=0) OR4, - N( R5) C( =S) OR4; - N(R5) SO2R4, any of whiéh may be
optional | |nde e t] r more Rl as all owed
by val anc@&antomets, %ﬁ% h% Saﬁ% Sogi‘%{els weﬁepen gﬁt |y selected at each
occurrencesﬂr@le’-i, hal o, cyano, nitro, alkyl, 10hal oal kyl, al kenyl,
al kynyl , @yﬁhgﬂ.l kyl., cycl oal kenyl, heter ocycl o, aryl, heteroaryl,
aryl al kyI et oaryl al kyl , .cycl oal kyl al kyl , :
het er deycWdad Kyt CRE(0) " R4, - NR5R5a, - C(=0)R4, -C(=S)R4, -C(=0)0R4,

- C(=S) OR sy\ﬁ%ﬁ%) NR5R5a, - C(=S)NR5R5a, - N(R5)C(=0) NR5R5a,
- N( R5) C( = ) - N(R5) C( =- 0% R4, -N(R5)C(=S)R4, -0C(=-0)NR5R5a,

MNREEYge ind SERRERE: R4, - N( R5) SO2NR5R53, .

15 N( R5) Cﬁ Rbmw PY=2) %e&h&lﬁﬁy H-Ma&a@@aﬁényl alyngfhatdaligh may be
optional l'y independently substitute Hps as

e or .
“al | oned by - valasiedkylgyrlaalkenyb SEHESI W E?t%f‘& 2 ecz\IC Ekgccm rerce
i amad
het er ocycl oal k§ O)"Rang((g)ﬁlﬁﬁc}g %@ Sl?ﬁilli‘e noﬁwg W%‘Vc%"*’ Uomuﬁl independently .
optional | y i nchemﬂﬁﬁntrtm)r&ubmbteﬂd? gduass dlé)llwgd\bgvmbgz vgi anlr(l:egw&;nh
one or SHeh Yaa a
G RO O Gt i %ﬁlﬁaﬁqﬁmﬁ?ﬁm Blch [ RAEPEDUGRE o5 B BT 1

each occu? cl oal ky
al kynyl, aryl ,3- rfehenhrdeYcloﬁéﬂe& %éwﬂ@ered eydlopikeyyl U“he?fé‘r ’ﬁ‘f‘é‘?fWY&M{‘)FE
het er o¢ yCl oal k:XlEr of Fith ay 8(!: loKMl'y%Lﬁ‘thlutedW of orWRbie IR TBYupR @s allowed by

optionally subs |tute | owed by val ance with one or nore 25or
R5 and -R5a mayvaboemsi ne to form a heterocyclo ring optionally

- Substi tut gpeuf,f R PQ&h& kyitMRhEcaflon afoh t@twhﬁﬁﬂféy ACGUided ﬂﬁ? chribine to form a
i ndependent|y,

cyano, nitro, o0xaQ, h; IoaI al ke
al kynyl ; cycl o?alQ@Pmbeé%F‘c‘WG@PlKélnﬂ *%@E‘&F%&/’%‘Pa@‘mﬁ ‘)r%'eP%?rS%VF ““g=
aryl al kyl het 8¢ @asNikinky be otisdiBabiestudd kith onhi@t ﬁbﬁ@‘b@ﬁ@slﬁyhllowed by
30- (al kyl ene) m S(0), R4, -(alkylene).-NR5R5a, -(alkylene)",-C(=0)R4,
-(al kyPene). C(alaS?eR4 -(al kyl ene),,, - Q(=0) OR4, -(alkyl ene) 0C( =0) R4,
or R* and/or R® may combine with any R or R® to form a partially or fully saturated 3-8

membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R'® groups as allowed by valance;
or R* and R® may combine to form a carbonyl group;
25 orR°and Rd attached to the same carbon atom may combine to form a carbonyl group;
R is aryl, heteroaryl or heterocyclo any of which may be optionally independently substituted
with one or more R' groups as allowed by valance;
R*is

(1) H, halo, cyano, nitro, or
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-(al kylene)",-C(=S)0R4, -(al kylene).",-C(=0)NR5R5a,

-(al kylene),,,-C(=S) NR5R5a, - (al kyl ene), n- N(R5) C(=0) NR5R5a,

- (al kyl ene) ""-N(R5) C(=S) NR5R5a, -(al kylene)", -N(R5) C(=0) R4,

- (al kyl ene) . M)B‘ﬂc)y%e‘tl&lm, alkenfyR bilkyiy& RedloallC(cy QP NRDKG bgterocyclo, aryl

e byene) AR AN A e o
- (al kyl ene) . - N( RSQ@(R-M)WM C(—oalk"kﬂ(em , <C=0N0RE) =S4, o
-(al kyl ene) 111- Nf:Ea)g%{M g% q%sn @ B)%(%MS sahg,lag?‘l:ég NRsﬁbakenyI,

allcynyl, cycloa cycl o eroc hgteroargl
~arylalkyl, het er-U&RW(&D&RJ —N(@ylﬂ(iﬁRky@@HCﬁWR r@cfhéil‘e?% By T HARRE T

groups may be fu&t(_ a(l)l ndqﬂgb l%a%ssqgﬁs) _Lﬁ)gﬁélmtﬁf)(gg o, nor e

- (al kyl ene) . - OR4, al’kyl'e ~NR5R52a
- (alkyl ene) " -N( &Qﬂl any gf WVF@W@) be aptipn: ypmlependently substituted with one
1(() a'( k|y|kene) C(orQr)o(?ﬁ%‘o Qr%%xbﬁomx{&oc( =0) R4,
al Ky

| | 5R5
- (al kyl en%e/?, » ,%ﬁﬁRBﬁ@éﬂdegf?)we%qegmch ocm(rﬁgj:g %ﬁgn@ nitro, alkyl,
- (al kyd ene) ", tNoRR)ICKIRSY NBE&%&,, cyclo@k H{ydyeloslkenyl, hNéIB@cG( @0, Réeroaryl,

| kyl N Cfr-S R 4 5,52

(Al Kyeng). %%?3) resrit. o Pul Rl R TR 0k, e

1£(3 al( ;?/L;Pg)ne;\l( 869033% R4(~S)Ig‘§l—fk&bemﬁ, C(#SQ(;M‘; EORNRERRE, -C(=S)NR’R™, _
e 4

(alkylene)”, - g?(&?gmgﬁgh ﬁg&ﬁatﬁé#{%eﬂ%{ R h{% Mgﬂ%&gﬁ{u ps

“attached to thecsans POOI(=SANRATH e OpNR ABHBOR 0 E(RIEP R ne

to fo an t

i s B PR YOk S ot A BIIRTB Al My RSy

is 0, 1 or 2; 1mwmﬂmly§abﬂ1w®nvpﬁum OrElO@éi crroens a8 pligied By valance; 11 A’

phar mace 19 ?Hd e;%ﬁ g\nkélﬁz%a & QR 6L BT e @ro&%ﬁﬁ&ﬂﬂal@ﬁkﬁ'éyagilkﬂ AkeRyIL

or claim har maceuti cal | Iy accept abl e "venhi cle or
carrier. 10 aikynylwyl h@tprewbhetﬁpcwwe%wﬁa% E%tﬁewlahkﬁl heigpprleaikyl @ g

met hod' conpri s AgaRdmcl Sy®F Whh ?day 8¢ bRfohdiINAnRPRIABIyQlibsBueAnD aNgIEdas
in either claim1l or c¥alm .
20 by valance with one or more R'° groups;

R’ and R™ are independently selected at each occwrence from H, allcyl, haloalkyl cycloalkyl
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalky]
heterocyc}oalkyl, and cycloalkylalkyl, any of which may bé opiionally substituied as
allowed by valance with one or more R';

25 or R® and R* may combine to form a heterocyclo ring optionéliy substituted with one
or more R'%; f

R!¢ at each occurrence is independently, halo, cyano, nitro, oxo, alkyl, haloaikyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, heterocydlo, aryl, heteroaryl, ary]alkyl;
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -(alkylene),~-OR",

30 _(alkylene)m-S(O)R?, -(alkylene),,-NR°R™, (alkylene)-C(=0)R*,
-(aikyléne)'m-C{=S)R‘*, ~(alkylene),-C(=O)OR?, -(alkylene),-OC(=0)R*,
-(alkylene)n-C(=S)OR?, -(alkylene),-C(=O)NR’R™, -(alkylene)n-C(=S)NR’R>*,
'-(alkylene),,,-N(R-")C(=0)NR5R5“, ~(alkylene)n-N(R*)C(=S)NR'R™,
-(alkylene)n-N(R*)C(=O)R®, ~(alkylene)n-NR)C(=S)R?,
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13. The method of claim 12 wherein said conpound is adm nistered in
conbi nation 15with at | east one conpound selected from
antibiotic-type agents, al kylating agents, antinetabolite agents,

hor nonal agent@],kyfeﬁgyu @@(Qgﬁ\qghnagﬁm@,e)mLm(esj}msgﬁ'- t(ymgleﬁg,gsogqra?ﬁa‘
m scel | aneous cing tunor size in

a subj ect, sar@ﬁ‘bﬂ@{i‘ﬁr@rﬁl«%dﬁﬁﬁ si%’@yl‘ﬁ‘&h}?\&gtﬁﬁ%% an effective anount

of a corrpound @ﬁyje&)cmﬁté:o)éﬂ& (afkyrBHHOUR DE(=s)@ERS 0ng HGF rredi at ed
di'sorders in a subject d ,met hod conprising adm ni stering an '

ef fective anpu@tkyigpe) IaN&%r?%@%Bﬁd as in ctaim 1. 16. A nethod of
reducing Jmtasiaasdiis ], indloalkyh BRényl, AlkgnyE,ypledkyl, @almlkemt, haerogelmpary’si ng -

,adm nistering hgtgrogru aryialky? h%trtrepoumlalkyl cyclgagkrma an&lﬁet&%c}%ioglkp] g}oupg'%ay

- be further mdependently substituted with one or more -(alkylene)y-OR",
(ah(y]ene Jm-S{ONWR®, -(alkylene)u-NR'R™, -(alkylénelm- C=O)RY,
. —(alkylene)m-C(:S)R -(alkylene)m,-C (WO)OR4 -(alkylene)m-OC(—O)R4
10 ~(alkylene)-C(=S)OR", —(alkylene),-C(=0)NR°R™, —(alkylene)m-C(v—S)NRs_Rs"?V
| ~(alkylene)n-NRDC(EOINRR®, (alkylene)y,-N(R*)C(=S)NR’R™,
_(alkylene)n-N(R)CEO)R?, (alkylene)n-N(R )C(=S)RY,
(alkylenc)m-OC(—O)NRsRsa ~(alkylene)-OC{=S)NR’R*, —(alkylene)musozNRsRsa
_ (alkylene)m-N(Rs)sozR“ ~(atkylene),.-N(R*)SO,NR’R*,
15 —(alkylene)m—N(R SC(=0)OR*, (alkylene)m—N(R )C("S)OR" or
| _(alkylene)n-N(R )302R4
and further wherein any two R groups attached to the same atom or attached to adjacent .
atoms may combine to form an optlonally substltuted 3- to 8 membered ring system;
misOorl;
20 nis0,10r2; _
q and t are each independently O or 1;
,'vi'sO, 1 or2;

- wherein said compound is selected from

25
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5 and salts thereof.

.10

15

11. A pharmaceutical composition cmnpn'sin_g a compound of either claim 1 or claim 7

together with a pharmaceutically acceptable vehicle or carrier.

12. A method of treating cancer in a subject, said method comprising administering an -

effective amount of a compound as in either claim 1 or claim 7.

13. The methad of claim 12 wherein said compound is administered in combination

with at least one compound selected from antibiotic-type agents, alkylating agents,

antimetabolite agents, hormonal agents, immunological agents, interferon-type agents and

miscellaneous agents.

234



14. A method of reducing tumor size in a subject, said method comprising

adn_iinistering an effective amount of a compound as in claim 1.

5 15. A method of treating HGF mediated dlsorders in a subject, sa1d method comprlsmg

admmlstcrmg an effectwe amount of a compound as in claim 1.

16. A method of reducing metastasis imr a ‘tummor in & subject, said method comprising
administering an effective amount of a compound as in claim 1.

10

15
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