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molecule c-Met kinase mh:bltors (Chnstensen, J.G. et al., Cancer Lett. 2005, 225(1):1-26).

In addition to the established role in cancer, abnormal HGF/c-Met signaling is also
implicated in atherosclerosis, lung fibrosis, renal fibrosis and regeneration, liver diseases,
allergic disorders, inflammatory and autoimmune disorders, cerebrovascular diseases,
cardiovascular diseases, conditions associated with organ transplantation (Ma, H. et al.,
Atherosclerosis. 2002, 164(1):79-87; Crestani, B. et al., Lab. Invest. 2002, 82(8):1015-1022;
Sequra-Flores, A.A. et al,, Rev. Gastroenterol. Mex. 2004, 69(4)243-250; Morishita, R. et al.,
Curr. Gene Ther. 2004, 4(2)199-206; Morishita, R. et al., Endocr, J. 2002, 49(3)273-284; Liu,
Y., Curr. Opin. Nephrol. Hypertens. 2002, 11(1):23-30; Matsumoto, K. et al., Kidney Int, 2001,
59(6):2023-2038, Balkovetz, D.F. et al., Int. Rev. Cytol, 1999, 186:225-250; Miyazawa, T:.et al.,



NC or salt thereof; conprising reacting a conpound of Formula I1: ciOH Xi
with a conpound of Forrmula Ill: [Il1l to forma conpound of Formula |, or

salt thereof; wherein XI is chloro, bronmp, or iodo. The present invention
further provides processes of preparing a conpound of Fornula I: WO

2009/ 14 82ib. Biwp Moy Metata)l peRdB{NHes R34 Kueund . fhfet BorAwhraisiRlicus) Obhs,
39(9):1566-1575; Futamatsu, H. et al., Cire. Res. 2005, 96(8)823-830; Eguchi, S. et al., Clin.

Transplant. 1999, 13(6)536-544).
Inhibitors of c-Met and other kinases are reported in U.S. Ser. No. 11/942,130 and WO

2008/051805, such as the compound 2-fluoro-N-methyl-4-[ 7-(quinolin-6-ylmethyhimidazo[1,2-
b][1,2,4]triazin-2-yl]benzamide (I) having the structure indicated below-
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and triazolopyridazine compounds, respectively.
New or improved forms of existing agents which inhibit kinases such as c-Met are
continually needed for developing more effective pharmaceuticals to treat cancer and other

diseases. The salts, compositions, and methods described herein are directed toward these needs

and other ends.

SUMMARY OF THE INVENTION

The present invention provides a salt which is 2-flnoro-N-methyl-4-{7-(quinolin-6-
ylmethyhimidazo{1,2-bl[1,2 4|triazin-2-yl|benzamide dihydrochloric acid salt, or a hydrate or
solvate thereof.

The present invention further provides a salt which is 2-fluoro-N-methyi-4-[ 7-(quinolin-
6-yhmethyl)yimidazo[1,2-b][1,2,4}triazin-2-ylJbenzamide dibenzensulfonic acid salt, or a hydrate
or solvate thereof.

The present invention further provides compositions comprising a salt of the invention, or
a hydrate or solvate thereof, and at least one pharmaceutically acceptable carrier.

The present invention further provides methods of inhibiting activity of a receptor or non-

receptor tyrosine kinase comprising contacting a kinase with a salt of the invention, or a hydrate

or solvate thereof,

0



Il with a compound of Formula VII: VII and b)reacting the conpound the
conpoundwef20b9ig3Eda VI with with Zn(CN)2 and Zn in the gi@se06R49d2a
catal yst. wherein X, 5 is chloro, brono, or iodo. The present invention
further provides conpounds of Forrmula I1l: or salts thereof The present
I nvention further provides conmpounds of Formula II: Il wherein Xl IS
chl oro, i0do, or bronop. $I_T;II%IhEF DESCRI PTI ON OF THE DRAW NGS gure |
shows an G RIgSHb YRR SCRPBRCY RO phinhditinghe padtertive @Céwew Oéa
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The present invention further provides methods of inhibiting tumor growth in a patient
comprising administeﬁng to the patient a therapeutically effective amount of a salt of the
invention, or a hydrate or solvate thereof.

The present invention further provides methods of inhibiting tumor metastasis in a patient
comprising administering to the patient a therapeutically effective amount of a salt of the
invention, or a hydrate or solvate thereof. ‘

The present invention further provides methods of treating a disease in a patient, wherein
the disease is associated with dysregulation of the HGF/c-MET signaling pathway, comprising
administering to the patient a therapeutically effective amount of a salt of the invention, or a
hydrate or solvate thereof. .

The present invention further provides methods of treating a cancer in a patient
comprising administering to the patient a therapeutically effective amount of a salt of the
invention, or a hydrate or solvate thereof.

The present invention further provides the salts of the invention for use in therapy.

The present invention further provides use of the salts of the invention for the production
of a medicament for use in therapy.

The present invention further provides processes of preparing a dihydrochloric acid salt
of 2-fluoro-N-methyl-4-[ 7-(quinolin-6-yimethyl)imidazo{ 1,2-b][1,2,4]}triazin-2-ylJbenzamide,
comprising: o

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl Jbenzamide and water with at least two equivalents of
hydrochloric acid in a solvent comprising water to form a second mixture; and

b) combining the second mixture with methyl ters-butyl ether.

The present invention further provides processes of preparing a dihydrochloric acid salt
of 2-flucro-N-methyl-4-[ 7-(quinolin-6-ylmethyl}imidazo{ 1,2-b}{ 1,2 4] triazin-2-yl benzamide,
comprising:

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-[7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide and methanol with at least two equivalents

of hydrochloric acid in a solvent comprising isopropano! to form a second mixture; and



Figure 2 shows a differential scanning calorinmetry (DSC) trace

char act egj$ides1 85112 di hydrochloric acid salt of the i nvyergeRodepared
according to the process of Exanple I. Figure 3 shows a

t hernogravinetric analysis (TGA) thernogram characteristic of a

di hydrochloric acid salt of the invention prepared according to the process
of Exanple I. Figure 4 shows an X-ray powder diffraction (XRPD) pattern
characterbktlcC@mbmnuﬁbeﬁ%@néSHXWUhWﬁha@ﬁ@wsalt of the invention prepared
accordi ng {Rroc 0 ifferential
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The di hydrochloric acid an be obtained as a crystalline solid as

evi denced by the XRPD patte (see al so Exanple 2 bel ow).

The di hydrochl oric acid sal kso be P as a hydrate, based on

the WD 2009/ 143211PCT/ US20097 044622 estkts shown in Figure 3 (see

al so Exanple 4 below). DSC indic skhhat t he di hydrochloric acid salt

nelts at about 220 to about 224 C, or nore particularly at about 222 C (see

Figure 2 and Exanple 3). The solubillity at 25C was found to be

apprOX|ngteﬁ¥ 5 nmg/nm in water; 0.002 ng/nmL in pH 7.4 buffer; 0.002 ny/nL

ter and apprOX|nater 24 mg/mL in 0.1 N aqueous HCl. The salt

preQ@ﬁ@ﬁsy%raﬁﬁnggbbggogﬁhﬁnqgghg11 was found to be desirably reproducible

wi th good solubilTity properties In some enbodi nents, the

di hydrochl oride salt has an - rayH pomder diffraction pattern conprising a

characteristic peak expresseg| n20nat about 26.0. In sone

enbodi nents, the di hydrochl §ri

pattern conprising a charact xpressed in degrees 20 at about

24.7. I n some enbodi nents, the |hydrochlor|de salt has an X-ray powder

diffraction pattern conpr|5|ng a chdracteristic peak expressed in degrees

20 bo ] enbodlnents t he di hydrochl ori de salt has an
%th%twé%x$§déf |on pattern conprising a characteristic peak expressed

|n degrees 20 at about 29. 3. NC

gsone enbodi nents, the di hydrochl oride salt
has an X-ray powder diffractiongzajtern conprising characteristic. peaks
expressed in degrees 20 at abpdt>26-Q 24.7. In sonme enbodi nents, the

di hydrochl oride salt has an X-ray paoydeff diffraction pattern conprising a
characteristic peak expressed in degreES 80, at about 7.8. In sone

enbodi nents, the dihydrochloride salt has an X-ray powder diffraction
pattern conprising characteristic p%%ks expressed in degrees 20 at about

26. begﬂacom¥§w%i ?oréﬂtﬁ@ﬁﬁ enbodi ments, the dihydrochl oride salt
has an X-ray pomder raction pattern conprising a characteristic peak
expwh&sedﬁgmcﬁk@mémsmﬁﬂxabmabout 7. 8 26.0, 24.7, 18.2, and 29.3.

D benze ul fonic ACI ﬁ%ﬁl di b nzenesulfonlc gc}ﬁ salt

(di - besy § regent r)vee ol Brr%rﬁéxpgﬂprlggjes(g ifRPR7gNE a compound o ormula [:

2- quoroN—nethyl 447- (qwaolig-6-yl nethyl ) -im dazo[ 1, 2-b][1, 2, 41triazin-2-y
| }benzam de with a nolar e : ] oni ¢ acid, such as descri bed
in Exanple 5 bel ow. The ﬁi BOZE )
crystalline solid as evidenced & %ﬂ: pa¥tern shown in Figure 4 (see
al so Exanple 5 below). DSC indi canés N hat the di benzenesul fonic acid salt
melts at about 268 to about 272 C, or nore particularly at about 270 C (see
Figure 5 and Exanple 7). The solubility at 25C was found to be
approximately 3.9 ng/nL in water; 0.003 ng/nL in pH 7.4 buffer; 0.003 ng/nL
in pH 8.0 buffer; and at | east 2§ ng/mL in 0.1 N aqueous HC1. WO

2009/ 143211PCT/ US2009/ 044622 In sone enbodi nents, the present

i nvention provides a particular formof the dibenzensul fonate salt having
an X-ray powder diffraction pattern conprising a characteristic peak
expressed in degrees 20 at about 20.2. In some enbodi nents, the
d|benzensulfonate salt has -an X—ray pomder dlffractlon pattern conpr|5|ng a

- = N

salt can be obtai ned as a



Definitions and Additional Enbodi nents The present invention
includesvnyﬂhﬁhg§nor sol vates of the above-recited saltﬁcnﬁgk¥£¢ﬁ§hrefer to
salts containing solvent within or as a conmponent of the crystalliTte

| attice. The term"hydrate," as used herein, is a particular solvate where
the solvent is water and is neant to refer to a substance having waters of
hydr ati on. Exanpl e hydrates include hem hydrates, nonohydrates, dihydrates,
etc. I n sone enbodi nents, thelsalts of the invention are
crystalline. As used here in, a "crystalline" substance refers to a
substdReS Bhat contains at |east some crystalline material. The presence of

crystal lige maigtidl s CapRRddereshad Py way of XRPD, for exanple. The salts
of the invention mght crystallize in different crystalline forms having

different crystalline latticé&s aft ntly, have different physical
properties. Sone crystalline IS, _LFB avexdi fferent water or sol vent
content. The different crystall s clan be identified by solid

< ay powder diffraction (XRPD).
O her characterization nethods such as differential scanning calorinetry
(DSC), theinogravinmetric analysis (TM&), dynanic vapor sorption (DVS)
further help i i f crystalline formas well as hel p determ ne
staﬁfﬁ??ﬁogﬁ@ng§¥§%ﬁ¥y&g?%r content. Different crystalline forms of a
particul ar substance, such as$a galt of the invention, can include both
anhydrous forns of that substan dnd sol vat ed/ hydrated forns of that
substance, where each of the anfyrdrous~prns and sol vat ed/ hydrated formns
are distinguished fromeach ot her byNgﬁﬂLerent XRPD patterns, thereby
signifying different crystalline |attiigesNHbn sonme instances, a single
crystalline form(e.g., identified by a unique XRPD pattern) can have

vari abl e water or sol vent content, ere the lattice remains substantially
uncharged, (a5 aﬂ@%fggﬁnggaq:pattern) despite the conpositional variation

wi th respect ?o wat er and/or sol vent. An XRPD pattern of reflections
(peaks) is typically congs
form It is well known that

a fingerprint of a particular crystalline
relatiye @ nsShties of the XRPD peaks can
wi dely vary depending on,r N-a4t hel sakpl-e preparation techni que,
crystal size distribution, variols flil¥ers uséd, the sanpl e nmounti ng
procedure, and the particul ar i nstNunnt enpl oyed. In sone instances, new
peaks may be observed or existing pgﬁzs may di sappear, dependi ng on the
type of instrument or the settings. used herein, the term "peak"” refers
to andeflection having a relative height/intensity of at |east about 4% of
t he maxi pum peak height/intensity. Mreaover, instrunment variation and ot her
factors gﬁn afqﬁg‘ﬂg@"%émﬁ‘? @e&ama@&d offipsmulie ¥k Watlsi gnnents, such as
t hogemraRent ehahel ifite pleddhc 3F Y cMiyRl Us or minus about 0.2 (2-theta), and
the term"su stantiall@" as used |H the context of XRPD herein is neant to
encohpessXt hehliboveomentriioded vari ati ons. In the sanme way,
tenperatyre readings.in.connection with DSC. TGA, ot her ther nal
experi ne %p%%%gUQ%?“%b%ﬁ&wép%Wﬂﬁigﬂﬁyﬁﬁ Bﬂffﬂﬁpwﬁgﬁ?unent, particul ar
settings, sanple preparati omycets. Accordingly, a solid or crystalline form
reported herein having a DSC t gr am "substantially" as shown in any of
the Figures is understood to acdomtmgatg such variation. The salt of
the invention can also include all i'sotippes of atons occurring in the salt.
| sot opes include those atons having *NgQQQﬂp atom ¢ nunber but different
mass nunbers. For exanple, isotopes of hydrogen include tritium and
deuterium The salt of the idlfention, and its solid forns, can be
fo r with other substances or can be isolated. In sone
enggﬁﬁﬁgggggﬁthe salt of the invention, or its sold fornms, is substantially
i sol at edTheByedestins¢mivt:i fatther prevdtiet codiponsdnecivrmizhall: t he salt is at | east
partially or substantially separated fromthe environnment in which it was
formed or detected. Partial separation can include, for exanple, a
conposition enriched in the salt of the invention. Substantial separation
can include conpositions containing at | east about 50% at |east about 60%
at | east about 70% at |east about 80% at |east about 90% at |east about
95% at | east about 97% or at |east about 99% by wei ght of the salt of the
i nvention. Methods for isolating’conpounds and their salts are routine in
the art. Methods Treatnment of a cell (in vitro or in vivo) that
expresses a protein kinase with the salt of the invention can result in
i nhibiting the |igand/ kinase signaling pathway and inhibiting downstream
events related to the signaling pathway such as cellular proliferation and
increased cell notility. For exanple, the salt of the invention can bl ock




In sone enbodi nents, the salt of the invention is useful in treating
dlseasesﬁﬁyﬁmwﬁgzﬁancer atherosclerosis, lung fibrosis, 'ﬁﬁ@ﬁgw&haﬁOSis and
regeneration, [iIver disease, allergic disorder, inflanma ory I'sease,
aut oi mune di sorder, cerebrovascul ar di sease, cardi ovascul ar di sease, or
condi tion associated with organ transplantation. In further embodinents,

t he conpounds of the invention can be useful in nethods of inhibiting tunor
grow h or netastasis of a tun®r ie a patient. Exanpl e cancers
treatabl e by the nethods here ] C adder cancer, breast cancer,
cervical cancer, chol angi ocakci : Colorectal cancer, esophagea
cancer, gastric cancer, head 5 ¥ cancer of the kldney liver
cancer, |lung cancer, nasopharygeal cancer, ovarian cancer, pancreatic
cancer, prostate cancer, thyroid cantler, osteosarcona synovial sarcong,

r habd FCco NFFVfI rosar cona, Ielonyosarcona Kaposi's sarconmg,
%g%nhs Sc%&”°¢9%ﬁﬁ5

mul ti M%*dult T cell |eukenia, acute nmyel ogenous
| eukem a, chronic nyeloid | eukeni a. gl i obl astoma, astrocytonma, nel anonma,
mesot hel i oma, or Wlms tunor As used herein, the term"cell"” is

meanBRIBFRESCRIBTION OF THHEDRAWINGS tro, ex vi vo or in vivo. In sone

or gani am e LB 0 S R R Dt RGBS o8 T e m

cel | dihydracidetit acﬂdlbiltld)ﬁhe inveatioepepiedi Iafmﬂtﬂiﬁg t@fhel plodeky 6f E@inhpib $, a cel |
I|V|ng in.an qrganis uch as a manmma used hereln the term

" cont act i T1§¥re P8 ahitermtial rSP‘ﬁ’@P}ggcall%’QB%tﬁé@Sﬁ:) trasgichereeldristisi eftd es in an in
vitr conmpound of
T L L
conmpound iﬁgurleﬁ%@hpwesehm'rnogannemn ahalysin (TQA) tHettagrany chagdcteRRtic ossich as a

h ] | | ok trod d of th t
it oy Ssage il R e S e E?%E%c&fﬁwﬁq | he protein
ki nase. Figure 4ARows 86l XDR ??ﬂoﬂﬁdei &?ﬁé&b@(ﬂ@@)éﬂa%ﬁ' chax%ten@t% b " used

|nterchangeably, refers to any aninmal, ‘i ncl uding mammal's, pre erably m ce,
r at ghbqgtz@msu ffb'@l‘éml@ salt efbe inventiomprepersd sccosdingdg thegrodess oﬁlhmﬂpple hor ses, or

pri mat es.p hunans sed .her e term
"treating gpreagﬁgﬁg&ﬁgi%g ’ngga%ﬁ@“@?(ﬁﬁia%f e%%ng ﬁ??ng t he

di sd&ﬁaﬁzeﬁ‘e@m fcﬁmamikﬂ €alt (A1BY Bivehih Pre r%@@@c%rd;ﬁg&dihbl Aitety ofti:a@ipes, in an

i ndi vi dual who may be WD 2009/ 143211PCMT8200 /044822 predi sposed to the
disease condition or disorder but does not yet experience or display the

pat g@ﬁﬁpﬁﬁghogy of the disease; (2) inhibiting the disease; for
exanp e |ﬁ?| itrng a disease, condition or disorder in an individual who

i s exper Teaprasentduvedtiop payideg, ke ar.’la,t dilhj/dl@&h ofic sl phO a3 Rhict he

i iti anel iorating the disease; for

di sease,. C ition or djsqrder

exa?fﬂaé?“safﬁgﬁg tkgse! q%‘é’ééé]u%‘b Wﬁ&h‘*dr’/ (@rseligtérylmsthah- i ndi vi dual who
i S BXResd L

i s EHREEIE DI, Al i B DR (R FOALOR 8Ly ThE SR B0 Blighor

sy npe aduantigsgyd mshatrthascmtéxcrmnwgntchgtadhmefon-mmakmg|tm§mcﬁ@ﬂp| nation
Ther a §1 E qﬁ ﬁddl%}onal pharmaceuti cal agents or treatnent
netﬂ% edpryredp ?BPC% 1AL, H8%bt her apeuti cs, anti-cancer agents,
cytotoxic agents, or anti-cancer therapies (e.g., radiation, hornone,

etc.), can be used in conbination with the salt of the present invention

f orDthydeachiervc 4svd e dlseases di sorders or conditions described herein.

The age n1n| ered, to It of the

i nvent i gfr;j§ e((gﬁﬁérgaﬂ&x?n%?ﬁg E{% eaodr gffaﬁ %'ﬂggfe}oﬁﬁ?m T‘nfft&)g %é@nt s or

t he{qamnﬂﬁ-é%ﬁmeb@d)&dﬁﬂﬁoﬁt %@[d m}muzﬁxam%tp}bahzanﬁae XaHWeRS kA ¥sdf separate
routesquﬁl ratjon, Sui tabl e anti-cancer agents include |cinase

ﬁ%c i35 deraibag in Emwfdr@&w HERe dipydreyhlorigaeid walb cutbeevec)
gef I t (Erbi tux),
bevd32$?%% TRER sl S0 N REROD P i Al BRI P ng R
i nHixairtpbs 3 bciew&;r Thedihivarochloric exid mpllt ean ¥ ROOBLDGd BO8 hydMaic2Did 04607, WO
2005/ 005378, WD 2004/076412, WO 2005/121125, WD 2005/ 039586, WO
2005/ 028475, WD 2005/ 040345, WO 2005/ 039586, WD 2003/097641, WO
2003/ 087026, WD 2005/ 040154, WD 2005/ 030140, WD 2006/ 014325, WD 2005/
070891, WD 2005/ 073224, WO 2005/%813494, and US Pat. App. Pub. Nos.

2005/ 0085473, 2006/ 0046991, and 2005/ 0075340. Sui tabl e

chenot herapeutic or other anti-cancer agents further include, for exanple,
al kyl ati ng agents (including, without Iimtation, nitrogen nustards,

et hyl eni m ne derivatives, alkyl sulfonates, nitrosoureas and tri azenes)
such as uracil nustard, chlornethine, cyclophospham de (Cytoxanl34),



Al so suitable are cytotoxic agents such as epidophyllotoxin; an

ant i neoplasides1 £y me; a topoi sonerase inhibitor; procalgé)ﬂ%%%%fgm“n
m t oxantrone; platinum coordi nati on conpl exes such as cis-platin and

carbopl atin; biological response nodifiers; growth inhibitors; antihornonal
t herapeutic agents; |eucovorin; tegafia; and haematopoietic growth factors.
Ot her anti-cancer agent(s) include antibody therapeutics such as

t r as fldiZAunsblt{ shemeeiptiigyre 3 dsei abvodi-amtl 04 delptv) M Biditatlies whes such as

CTLA-,4, .,4-1. BB an D-I., or, antjbodi.es to tokines (JL-10, TG--f3, etc.).
Furtﬂéﬂydaoﬁh%&ﬁld?%&%@&f plaut ?%@rwé»ua 4 165 it auore g ishlsEy e 2Rqw 836 2C and/ o
t hei ip%qjg tr i } I NS td i;es. The
ter m( S'?gntl bggﬁ&ligg a’?}%}gﬁ} mﬁ?ﬁ“ﬁl l%gp\?\ﬁdo?gaiﬁﬁngé%?géﬁp(’ gx‘g@‘ elﬂgh%@%ni‘al ,

pol ytl wetar: 0. ¥R merilein il Adriutied, 0. MZrme/mleincpl 8dbbwibdr] arslsappnixigerhliandi ng

fragnents .t hereof . her,, anti - cancer ent s_al so, i.ncl ude those that
bl oc%%{%m%%gﬁcﬁgﬂu%uﬁﬁgi © S| Lprepar ‘iﬁf’ @Edﬁ?tg{j@ 0? gx?fﬂﬁlﬁdk‘i"%%fl’é‘i@plfeor s,

i ncl dedirablyCeRddadiBleGaRdgood solubilfdy Pespediidsi - cancer agents al so include those
t hat augnent the inmpune system such as adjuvants or adoptive T cell

t r ansf er . In some engpqdamenipithe dindeoehlagensalt hasanuteapawde difiectiorapierres such

as d%;é}g'-' P j i Lhes d rec i_nant

vi ruse .ﬁstlﬁé:a 8%%%%%% T)%%éfé;{p %Qés\tgi%jeéégfleg s %\I@ eé(ﬁ%ﬁg%&g‘d #? %f'g% ?@Bﬁ%jﬂwﬁﬁs’ nost of
t he thbdilydaphhirgicank hknovk-rhppondaelifffactibepation thapasihg a harastdiifticqrak t heir
adm ni str%j onis SCr.i beij in the standard literature, For exanple, the
admi FPEESFER Nleetses ARALAbERt #he Bhomis srebodyaeats dhe ddwdochloride selt hasem X t he

" Phygi, 6i - di : orid o i tLOoR, ' m cs
Coma e Tt e HoRR R P e e R ch abheriric i SebEL R in Mg &% OAR
enbodidrelntsomet mebqoliresdnithe diipdrbeidnrige eali e sn X-pryomeedr diffpcepasdtem a

ticular f t he di hydr ochl.or;i d t _sing:
D ol ing Rl niAn P ESTN Sergentd 1 abPe AL helry R | n- 6-
yl mehdyiBydiodnonlid st Rdslah, 2 e ALl dv g ATTTractidn HeR AR SNSRI BishE biuat | east

two equival ents of hydrochloric acid in a’solvent conprising water to form
a s&Epiessediin dogrees 2hat ebpyt 266hisidi4ng Ineemsessamdliments,uhedikiydtochietidy balt

tert- / ) i S. step a). s carried qut .at a
t ot it XrreS e i S0 pERE b e HkRe o3 bRt bR shEleeddh gfired 2ng o)
ar e acabiaut 84. dutsomt eaDOtiment) el RO o & salthas O - RFDRJIdEEMTSactibhe present
i nvention praovides a process of preparing a Barti cular form of the

§:

di hPaiae ﬁP@PF&é%&WCtEVS% RSl ePseseehisrdegrang 20 at about 269, 36hdihgnd first
o et 6 SRR L Diptents R R G fd MO e difaciga RaFi ¢ 1 a

| eastmpuging qehaattensts whk bygeoet irndégreadddt bivowd 78)REONL4.0 O i k19,3,

i sopropanol to forma second m xture; and b) conbi ning the second
m xture with acetone. In sone enbodinents, step a) and b) are carried out

at  BiALPPREAIHi L4k sapout 50 to about 60 C. In sonme enbodinents, step a)
and are carried out at a tenperature of about 55 C

The dibenzenesulfonic acid salt (di1-besylate salt) can be prepared by combining 2-fluoro-
N-methyl-4-[7-(quinolin-6-ylmethyl)-imidazo[ 1,2-b]{ 1,2,4Jtriazin-2-ylJbenzamide with a molar
excess of benzenesulfonic acid, such as described in Example 5 below. The dibenzenesulfonic
acid salt can be obtained as a crystalline solid as evidenced by the XRPD pattern shown in
Figure 4 (see also Example 5 below). DSC indicates that the dibenzenesulfonic acid salt melts at
about 268 to about 272 °C, or more particularly at about 270 °C (see Figure 5 and Example 7).
The solubility at 25°C was found to be approximately 3.9 mg/mL in water; 0.003 mg/mL in pH
7.4 buffer; 0.003 mg/mL in pH 8.0 buffer; and at least 29 mg/mL in 0.1 N aqueous HCl.



I'n some enbodi ments, the present invention provides a process of preparing

a parti CW@?OOBHEﬂPf t he di benzensul fonic acid salt, F@f}k}?hﬁgfﬁ% 0 o a)

reacting a first mxture conprising 2-fluoro- N—nethyl

yl met hypi mi dazo[ 1, 2-b] [ 1, 2, 41tri azi n-2-yl Thenzam de and net hanol wth at
| east two equival ents of benzenesul fonic acid in a sol vent conpri sing

| sopropanol ; and b) conbining the second m xture wi th nethyl

tert- butyIIn eﬂirheembodxmentlsnths@meﬁﬁb@ﬁm&ﬁ@t@qd@taﬁ;ﬁhﬂ&ulﬁ{ﬁﬂbf gee carried out
at a,re ture o about 50 to about 60 C. In sone enbodinents, step a)
and B‘§b g‘rp 591}"1?%?9 té’u?rf’mgtana?(‘f%ﬂ%ﬁ@ff dit&agifonpadigin gEnirising a characteristig present

| DV ePLAKApR S RIICEED af BoBI2(.| sog{ef@meﬁ@ﬂhb QfsehoEdhRiGE et ul in

t he eparatlon of uor o- N- et _
(qui |Mﬁaypwdmmapmmmm¢@nms[mg 2 cHBsatedstiopeak eyprifved nadgdessand t he

| t h | udi th oft : For _.exanpl in
S oA BaL R LS i e S D st SHched . i et 8 AERToR & 111
|1 giitehabombheh e tharddier i Se@nbxredsed il Grdts 20 BPERUIL 4633, %@&Hpound of
Formula I1: 0O OHt'I\k X1 O wherein XI is chloro, iodo, or bronp. In sone

enmbodmbrdimentsytheidibeppanguldonathwlihes ge f-raympsrer diffractionpettepreoviptisinga pr ocess
of PhERREREC ﬁeaﬁp%f’ééggi ﬁfdegl%gm & elbout 18.3. In some embodiments, the

dibenzensulfonate salt has an X-ray powder diffraction pattern comprising a characteristic peak

expressed in degrees 26 at about 23.8, In some embodiments, the dibenzensulfonate salt has an

X-ray powder diffraction pattern comprising a characteristic peak expressed in degrees 26 at

about 4.9. In some embodiments, the dibenzensulfonate salt has an X-ray powder diffraction

pattern comprising characteristic peaks expressed in degrees 26 at about 15.0, 16.3, 18.3, 20.2,

and 23.8. In some embodiments, the dibenzensulfonate salt has an X-ray powder diffraction

pattern comprising characteristic peaks expressed in degrees 26 at about 15.0, 16.3, 18.3, .20.2,

23.8, and 4.9.

Definitions and Additional Embodiments

The present invention includes hydrates or solvates of the above-recited salts. Solvates
refer to salts containing solvent within or as a component of the crystalline lattice. The term
“hydrate,” as used herein, is a particular solvate where the solvent is water and is meant to refer
to a substance having waters of hydration. Example hydrates include hemihydrates,
monohydrates, dihydrates, etc.

In some embodiments, the salts of the invention are crystalline. As used here in, a
“crystalline” substance refers to a substance that contains at least some crystalline material. The
presence of crystalline material can be detected by way of XRPD, for example. The salts of the
invention might crystallize in different crystalline forms having different crystalline lattices and,
consequently, have different physical properties. Some crystalline forms may have different
water or solvent content. The different crystalline lattices can be identified by solid state
characterization methods such as by X-ray powder diffraction (XRPD). Other characterization

methods such as differential scanning calorimetry (DSC), thermogravimetric analysis (TGA),

10



or salt thereof conprising reacting a conpound of Formula Il: 0O OH wth a

conpound of Forrmula I11: WD 2009/ 143211PCT/ US2009/ 044622 1l to forma
conmpound of Forrmula I, or salt thereof; wherein X1 is chl oro, brono, or
i odo. I n sonme enbodi rrents X1 is chlor one enbodi nents, the

r eact idiaerhis vepgrsoetion D Vish furthes hela rlﬂiel%@bwe &8 Séftfhl}q %W@ a§WEdlats helt some
erboo KR <hlf RPLIRAAGEPRORH: o3 o =t empersture of Tom about 120 ¢
t he reacti ngifersncAydtaléide ﬁutnsfoﬁa pafioultar §ubseecd, Guaboudt saftadithdhiauergion, can I n
SOme ool RIS hIe PROCSSS, LAY Copr S8R, esoting Lhe comound of
IV O where each of the anhydrous forms and solvated/hydrated forms are distinguished from each

other by different XRPD patterns, thereby signifying different crystalline lattices. In some

instances, a single crystalline form (e.g., identified by a unique XRPD pattern) can have variable

water or solvent content, where the lattice remains substantially unchanged (as does the XRPD

pattern) despite the compositional variation with respect to water and/or solvent.

An XRPD pattern of reflections (peaks) is typically considered a fingerprint of a
particular crystalline form. It is well known that the relative intensities of the XRPD peaks can
widely vary depending on, inter alia, the sample preparation technique, crystal size distribution,
various filters used, the sample mounting procedure, and the particular instrument employed. In
some instances, new peaks may be observed or existing peaks may disappear, depending on the
type of instrument or the settings. As used herein, the term “peak” refers to a reflection having a
relative height/intensity of at least about 4% of the maximum peak height/intensity. Moreover,
instrument variation and other factors can affect the 2-theta values. Thus, peak assignments, such
as those reported herein, can vary by plus or minus about 0.2° (2-theta), and the term
“substantially” as used in the context of XRPD herein is meant to encompass the above-
mentioned variations.

In the same way, temperature readings in connection with DSC, TGA, or other thermal
experiments can vary about £3 °C depending on the instrument, particular settings, sample
preparation, etc. Accordingly, a solid or crystalline form reported herein having a DSC
thermogram “substantially” as shown in any of the Figures is understood to accommodate such
variation.

The salt of the invention can also include all isotopes of atoms occurring in the salt.

Isotopes include those atoms having the same atomic number but different mass numbers. For
example, isotopes of hydrogen include tritium and deuterium.

The salt of the invention, and its solid forms, can be found together with other substances
or can be isolated. In some embodiments, the salt of the invention, or its sold forms, is

substantially isolated. By “substantially isolated” is meant that the salt is at least partially or

11



v or salt thereof In some enbodi ments, the acid is hydrochloric or
hydr obrom ¢ acid. In sone enbodi nents, the acid is concentrated

hydr ochl ori ¢ aci d. In some enbodi nents, the reacting of the conpound
of Formula | with a strong acid is carried out at a tenperature of from
about s8bstuttiallnbematatdPBog, thé eromoatmeut in ¥GE:H 1 wals dormeli kO d@ecied. Rdpgalt 100 C. In

o ST eSS L SRUE bty 3k S B YL, P

conpr isy8saiiBRsdpalfioh Ren GRIPIBLBMPEIiH&R WHladihY at 105st 8Bt SHNLBLREst aMbilth
Cl-13NH2 in the presence of at Feast one coupling agent to forma conpound
of Forodti, at ast abgrt 78%. et en® pbeit 80%, at leagt gbes i e mblsdsimbaed 3% heleesupl i ng
agent j } . i - 3- (3= . dl net ' 0 rbodii.m de
(200 SR Sk St M 22 g (L By BRRG RSB R R Ay

yl oxy pbipeyitds ahd dichophosphominsin bexaf | ur ophosphate (PyBOP), and salts

t her eof In sone enbodi nents, the reacting of the conpound of Formul a
IV with CH3NH2 is carried out at a tenperature of from about 15C to about
40C, fyomabout 15 C to about 25 C, about 30 C, or about roomtenperature.
I n sone enbodi nents, the reacting is carried out in a solvent, including,
but not |i freatdettof aack(ionitre dit ip.vita) s eepresdsn dipneaindinash evithelxctaling thes

carried out in the .presence of.a base, i.ncluding, but ngt.limted to, a
Ceor t1 4150gh 30 ulidh SPRE ghs aRRase TR ivss drdiiiuing doVessnig i s
pr eseglentdreifedaBBbEigffling Datkival soctpeliu P pRuw e LidSnceReu be R nlo@liAabout 8
equi val ents, or about 3 to about 6 equivalents. In some enbodi nents, the

pr oce§sr ¢xamplte thecs i theagverdippsae biogly atdier ismmpobabioshermgpimpd diglagicd  or

salt %)H)%ES%QJ fesﬁﬂﬁig from c-Met pathway activation, including, but not limited to, ¢c-Met kinase
activation (e.g. c-Met phosphorylation) and signaling (activation and recruitment of cellular
substrates such as Gab1, Grb2, She and ¢~-Cbl and subsequent activation of a number of signal
transducers including PI-3 kinase, PLC-y, STATs, ERK1/2 and FAK), cell proliferation and
survival, cell motility, migration and invasion, metastasis, angiogenesis. Thus, the present
invention further provides methods of inhibiting a ligand/kinase signaling pathway such as the
HGF/c-Met kinase signaling pathway in a cell by contacting the cell with a salt of the invention.
The present invention further provides methods of inhibiting proliferative activity of a cell or
inhibiting cell motility by contacting the cell with a salt of the invention.

The present invention further provides methods of treating diseases associated with a
dysregulated kinase signaling pathway, including abnormal activity and/or overexpression of the
protein kinase, in an individual {e.g., patient) by administering to the individual in need of such
treatment a therapeutically effective amount or dose of a salt of the present invention or a
pharmaceutical composition thereof. In some embodiments, the dysregulated kinase is of the Met
family (e.g., c-Met, Ron, or Sea). In some embodiments, the dysregulated kinase is
overexpressed in the diseased tissue of the patient. In some embodiments, the dysregulated
kinase is abnormally active in the diseased tissue of the patient. Dysregulation of c-Met and the
HGF/c-Met signaling pathway is meant to include activation of the enzyme through various

mechanisms including, but not limited to, HGF-dependent autocrine and paracrine activation, ¢-
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WO 2009/ 143211PCT/ US2009/ 044622 b)reacting the conmpound of Fornmula VI, or
salt thereof, with CH3NH2 to forma conpound of Fornmula V: 0O or salt

t hereof ; wherein X2 is hal ogen. In some enbodi nents, X2 is chloro.
In sonme enbodi nents, the hal ogenating agent is thionyl chloride. In sone
enbodime gess, oviehepleasiog emberhplficagiont poirg noxatforls, ddi¢tomisdeuncations, I n sone
enbodi nents, the reacting of ,t co und of .Fornula. IV with. a

el oodrEaP B gttt & e Pl e SR Woskhabart adusve ForttisBonalaenc o
about &Rh&isthy. om about 60 C to about 75 C, or about 72 C. In some

enbodi nents, the reacting is carried out in a solvent, including, but not
linited tonsunyeneodimgnighe sdheighs myatteon is yeefhbindtpating fisepsayarh a5 s present

o SPIBPB RN g 8RO R SONNAER g AR Byl 0 12
r eact idisgrdef, itfiveneanpodinchsafautedmmuine dibrdet, tchreGhB M1l arsligasd; cadicomdcult a

tenperature of fromabout 0 C to about 35 C fromaboyt 0 to about 10 C, or
about 568¥h VPR arsaciafed @&@%ﬁ@f&ﬁ%ﬁl@?- %rf f%%faf‘é‘% Hg$s. & i ed out in

a sol veRbourd 6l thdii@ntiByba it udchilid 8¥iHo@s oitiﬁhfb?tw& bRRvth bPnR@Bsis of
enbodi nents, the CH3NH2 is present in an anmount of about 1 to about 20

equi valtenersip agedent. 8 t o about 12 equival ents, or about 10 equivalents. In
sonme enbodi.nent.s

torti ary ahinye oo Eindtanaa oo R ke DS hBs R e S ottt = O
pr epatémigal daged OsHaunathcafcifodidahder, ddlofytaPeaBEOC 8HPhEQAPEANSEN fast@PGib &Y a
conpound of Forrmula Ila: i )

head and neck cancer, cancer of the kidney, liver cancer, lung cancer, nasopharygeal cancer,

ovarian cancer, pancreatic cancer, prostate cancer, thyroid cancer, osteosarcoma, synovial

sarcoma, thabdomyosarcoma, MFH/fibrosarcoma, leiomyosarcoma, Kaposi’s sarcoma, multiple

myeloma, lymphoma, adult T cell leukemia, acute myelogenous leukemia, chronic myeloid

leukemia. glioblastoma, astrocytoma, melanoma, mesothelioma, or Wilm’s tumor.

As used herein, the term “cell” is meant to refer to a cell that is in vitro, ex vivo or in vivo.
In some embodiments, an ex vivo cell can be part of a tissue sample excised from an organism
such as a mammal. In some embodiments, an in vitro cell can be a cell in a cell culture. In some
embodiments, an in vivo cell is a cell living in an organism such as a mammal.

As used herein, the term “contacting” refers to the bringing together of indicated moieties
in an in vitro system or an in vivo system. For example, “contacting” a compound of the
invention with a protein kinase includes the administration of a compound of the present
invention to an individual or patient, such as a human, as well as, for example, introducing a
compound of the invention into a sample containing a cellular or purified preparation of the
protein kinase.

As used herein, the term “individual” or “patient,” used interchangeably, refers to any
animal, including mammals, preferably mice, rats, other rodents, rabbits, dogs, cats, swine,
cattle, sheep, horses, or primates, and most preferably humans,

As used herein, the term “treating” or “treatment” refers to one or more of (1) preventing

the disease; for example, preventing a disease, condition or disorder in an individual who may be
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Ha with a conpound of Fornula Hb: Hb wherein Xl is chloro, brono, or iodo.
In sonme enbodi nents, Xl is chloro. In sone enbodi rrents the reacting
is carried out in the presence of proline. In some embod

reacting iWORYPH#RBH out in the presence of proline and Psgﬁ%qog/mg&%zd In
sone enbodi nents, the reacting of the conpound of Formula ha with the
conpound of Forrml a llb is carried out at a tenperature of fromabout 0 C
to about 50 C, fromabout 20 C to about 40 C, or about 20 C. In sone

enbodi prediksosed foehe digats, I’Ogndxﬁomta‘rdidoﬁtkr buttdobsmaa ysodxperidnce ondikplay thg, but not

limted t hyl ene hIorlde e .epbodi nent s thec n of

For mul %atlg(ﬁ%gycgsﬁgtg@mo ‘%H‘eac}ﬁf’ﬁsrﬁ ?ng’étﬂg’?ﬁ PEGea5o 5 © '@‘;j\}? about
| to aliedite, Lorkli@mUirdabeRt i andbduidudl Wi iabgitiedcirn: mpv@l@hspatmogbﬁut 1.05
equi val ents. In some enbodi ments, proline is present in an anount of about

0.1 tosvamburatelosy s diatasmioanditipn enistisprdes, apd (3) amdigrating sheedisspiral®nt s. I n
sorme eéﬁ%%!é@ﬁél%atﬁé%'dﬂ%@se' SorftRA DA tishfdedR aﬁﬁm;ﬂhugfw@h%pegeﬂm@w val ents
and benzoic acid is present in an ampunt of about 0.1 equival ents. In

sone efimdintathe pathelpgy proveisnfiaeehelithedpmesd, serdifiprepratisondsr (e resmtsund of
For mul Formula Ilc: X
wth ptrﬂ?)gs-q - eﬁ%?gﬁ]&?ﬁe ggzéedr%geag o%géag!ﬂg }féag rr?gg@g‘%%st and a base;

wherein X3 is chloro, brom) or iodo. In some enbodi ments, X3 is brono.

In sog(re errbordl nts, Heck coupling reaction conditions are utilized, using
pal | adr U E°87 "68P1 adi un( 11) catal ysts and perfornmed under conditions
known in th:Blec'M' mofﬁﬁﬁltloﬁalq)harrh&bﬂiﬂaﬁ@entaBdtrd:zke@lmt nhetﬂid; sudtnaor bSiftple, 41,

265- 272, Littke and Fu, 1 Am Chem Soc. 2001, 6989- 70006).. In sone
enbodi ?‘é‘em?%‘é‘cspé?fF éi%ﬂ%%?%a‘i%?’“? %geﬁﬁz‘(fcﬁ?él)%me” erap*es (¢.g., radidtion,
(tris(ghnhenz ytI:P dan 8a6eH on edrdbiRaldnasdiiit 8310 of thdpre QMBIne BREI foEIRkEnent HE

pal | adi um cata yst is present in _an anpunt of about 0.01 to about 0.1

equi vahedisessesadititerponperdisioapeeseripddsrein dhy agestn g hamiencap 01 to about 0.02
equi va| I acting
thrt hgdfl &%%%IF?FS gtﬂgjé{glgﬁh%éf ﬁﬂg’lhe E@%&Zﬁg Ebﬂfﬁﬁ ospﬂh%@ﬂ\g&%é oirEB salt

t her edfe agents sotherapivh oxhi readirsnisteted spindepdviusie or ng;nnt;allaﬂ)}saﬁaratt h:etm@f is
tris(t- butél ﬁ hosphonl umtetrafl uoroborate. In sonme enbodi nments, t he | i gand
is pré"gré1 %% n amount of about 0.01 to about 0.05 equival ents, or about
0. 03 equi V&h%l@antl-cancer ag@@@mad@ﬁbﬁyémﬂﬁmt]ﬁg ageha 1&&5&% Sadiubabr gani ¢ base.
In sone enbodi nents, the base . is an Orgﬁ’HB‘%h ase sone enbodinents, the

base i&erseRtia)imainib {Flemec). igrtiinib (Trggsaut Yﬂl}ﬁcﬁﬂgagf plarceva), cetuximab
N- et feﬂébltl}k)cy&zlaa%ﬁaﬂ O¥aliehexyiian xavéi’) S@HTBnid '(@&Qit)’r%ﬂ& RTKliMSbRAGse is an

al kal i metal carbonate. In sonme e di ments, the basé is J?resent in an

anmounidessfibebipufor exapwleHoU2085/ @Qﬂﬁﬁ%aW@r?(@S/ 08Tt WIQ 3005H¥NIB 7% Wequi val ent s,
about 2804@6‘2?? %o%oés@lﬁfr’]ﬂz% ﬂw‘%o%’sm%ss(')%gﬁgﬁ 2@05@2%%‘% V\?{)fﬁ?ﬁ%ﬂﬁ?%, wg n sonme

enbodi nen 'he” reac e co ornmu
pr op- 2063103586, WO 2693/09%&;)“10 m03£08fi@6pmﬂ®ﬁ5é04@ﬂ 54,r’80oh 28bH030140C¥ o about

come SHEREHS Mk BB v oG afird 3@5‘3%9’5’#4?93%@38%? CRen.PEli ng, but

not lNmatz@dsmmsdvmeo@/oom%m2@@53msmts prop-2-en-1-ol is present in
an anmount of about 1 to about eqw val ents, or about 2 eqw val ent s.

In some en%aablﬁéh@gothﬁrﬁ@euar?@&@@gr i EReSF g TthE dngludep Y ERg RIe conpound
of  Fop g, ReRY (1AcIRiiRE 8P kP IRt Bitrb RGh 18 MRRKAE dafvafroLmul @ 1 d:

alkyl sulfonates, nitrosoureas and triazenes) such as uracil mustard, chlormethine,

cyclophosphamide (Cytoxan' ™), ifosfamide, melphalan, chiorambucil, pipobroman, triethylene-
melamine, triethylenethiophosphoramine, busulfan, carmustine, lomustine, streptozocin,

dacarbazine, and temozolomide.
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_OCHZCHB Ild with an acid of formula HX ; wherein X is chloro, brono, or
i odo. In some enbodi nents, X is chloro. in sone enbodi nents, the

reacting Qf .t ound of Forrmula Iid with the acid ut at a
t enper aturvgoa‘ﬂgfi"%gﬁ?about 0 Cto about 20 C, from abou?é?jﬁ%%{o%ﬁ% 2gut 10 C,

or fromabout 0 Cto about 5 C. In some embodinents, the reacting is
carried out in a solvent, including, but not limted to, ethyl acetate.

I n some enbodi nents, the process further conprises preparing a conpound of
Fornul a |i chutyblaclpatmiw@eoowrpmtlsarmgmcMmgqgtSa%@mmﬁfd fof cRomiul a |l e:

[le with a h n e
1 o RN 40, b B ERER T P RSO PR e
sone efranRgds wudsmostrheiehmdua@gﬁmbg@s) dush ag mahanm&uﬁ«éluon‘ou&iaduﬁozdunémo,nos phere.
In sonme enbodi nments t he reacti rtlgsltagf t he conpound of

For nul W??@WIWFIWWBE% %gg‘é’g?laéll'beaﬁe@é%”&ﬁhoﬁqha HBUL 06 T'e€nper at ur e.

I n song.fnbqgd nments, the process further conprises pr epar | ng a conpound of
Formula Ile by a process conprising reactin Formula Ile with
a conpound Switalie ehipmosarapeui Soiila §H‘i‘1‘3‘§w&‘oa&ﬁ1?tﬁ %@ﬁl% PWB’%@ be"mtplilee met hod of
Z' es el gﬁzﬂe KGhuba pro%étg gﬂié th@:'? ger%‘aﬁ%%l (forgﬁ&ﬁzg@ Gﬂﬁ&@ll@aﬁﬂds &&%moﬁ@mhb%ﬁ@s Kel I'y,
enzymes lymphokmes and epzpodophyliotoxms) such as vmbiastme vincristine, vindesine,
bleomycin, dactinomycin, daunorubicin, doxorubicin, epirubicin, idarubicin, ara-C, paclitaxel
(Taxol™), mithramycin, deoxyco-formycin, mitomycin-C, L-asparaginase, interferons
(especially IFN-a), etoposide, and teniposide.
Other cytotoxic agents include navelbene, CPT-11, anastrazole, letrazole, capecitabine,
reloxafine, cyclophosphamide, ifosamide, and droloxafine.
Also suitable are cytotoxic agents such as epidophyllotoxin; an antineoplastic enzyme; a
topoisomerase inhibitor; procarbazine; mitoxantrone; platinum coordination complexes such as
cis-platin and carboplatin; biological response modifiers; growth inhibitors; antihormonal
therapeutic agents; leucovorin; tegafur; and haematopoietic growth factors.
Other anti-cancer agent(s) include antibody therapeutics such as trastuzumab (Herceptin),
antibodies to costimulatory molecules such as CTLA-4, 4-1BB and PD-1, or antibodies to
cytokines (IL-10, TGF-B, etc.). Further antibody therapeutics include antibodies to tyrosine
kinases and/or their ligands such as anti-HGF antibodies and/or anti-c-Met antibodies. The term
“antibody” is meant to include whole antibodies (e.g., monoclonal, polyclonal, chimeric,
humanized, human, etc.) as well as antigen-binding fragments thereof.
Other anti-cancer agents also include those that block immune cell migration such as
antagonists to chemokine receptors, including CCR2 and CCR4,
Other anti-cancer agents also include those that augment the immune system such as
adjuvants or adoptive T cell transfer.
Other anti-cancer agents include anti-cancer vaceines such as dendritic cells, synthetic
peptides, DNA vaccines and recombinant viruses.
Methods for the safe and effective administration of most of the above agents are known

to those skilled in the art. In addition, their administration is described in the standard literature.
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in the presence of a coupling catalyst and a base. In sone

enbodi nents, the coupling catalyst is a palladiumcatal yst, including, but
not limted to, palladiumacetate. In sone enbodi nents, the catalyst is a
m xture of palladiumacetate and Cul. In some enbodi nents, the base is an
i nor gaiur exdmse, the admmierag ol ofinaendSthe thendihgepégicagens gaddscrilzdse thel N sonme

enbodi nents, the base is, reiar i.ne, .including but not limted to,

Ert ot noraie D ESReh i TBhR i o8 Rbauest S omiaei Cmah car bonat e.
I n song@oqoRedinents, the base is present in an anount of about 2 to about
10 equival ents, about 4 to about 9 equival ents, about 6 to about 8
equi val ents, or about 7.2 equival ents. I n sone enbodi nents, the
reacting further rises reacting in the presence of a phosphine |igand,
or saﬁ?gvﬂ%&%%ﬁ?mfﬁ%fﬁg?%g, but not limted to, triphenyl phosphine. In some

enbodi nent 3y sdheepbbdiadhidnhapaisaiténiemitipn a8 idesiabrédes@obpBparlie aaletdulfd. 01 to
about 0.05_ equival ents, or about 0.03 equivalents. In sone enbodi nents, the
copper) of e gy diashioride st by A PHKCHFSUIMIISHE: about 0. 005 to about 0.2

equi val entg, or r?ﬁggége% Ml}négﬁw é’(ﬁlllnﬁt?r&?rﬁ;}hﬂox%%nﬁ thL‘)gE{ﬁth%)Iigté‘-e phosphi ne

| i gand, or Salt prese an anount O 05 to about
0. 2 egirmethylentidazopl,2-bHo 41010022 -gtjbénzamedetand water with at lsantreve sfpodilerends, t he

reacting is carried out at a tenperature of fromabout 70, C to about 100 C,
f r om BBGETEEC it & a e £oPESIE el 0 ordig e OH S @bodi ment s, ¢ he
reacting i) car ch@einfitlthé Secdnd alivend with Reldidgbuluémaot limted to

di met hyl fonnam de. In sone enbodi nents, the conpound of Fornmula IIf is
present i nlaspnamerobedinentalstana)is cariebowtat 8 tanphrstateeritabouioll abbot 32 °C.

Compound. ol FBRAITETES ~eNDd ) §EsPEeaae ot PRSP BGl g o campound
of For nul aihgmXaizddiBesiki3te biZséht M@ ention provides a process of preparing a particular
form of the dihydrochloride salt by a process comprising:

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-{7-(quinolin-6-
ylmethyl)imidazo[1,2-b]{1,2,4]triazin-2-yl]benzamide and methanol with at least two equivalents
of hydrochloric acid in a solvent comprising isopropanol to form a second mixture; and

b) combining the second mixture with acetone.

In some embodiments, step a) and b) are carried out at a temperature of about 50 to about
60 °C.

In some embodiments, step a) and b) are carried out at a temperature of about 55 °C,

In some embodiments, the present invention provides a process of preparing a particular
form of the dibenzensulfonic acid salt, comprising:

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-[7-(quinolin-6-
ylmethyDimidazo[1,2-b][1,2,4]triazin-2-yl]benzamide and methano! with at least two equivalents
of benzenesulfonic acid in a solvent comprising isopropanol; and

b} combining the second mixture with methyl zers-butyl ether.

In some embodiments, step a) and b) are carried out at a temperature of about 50 to about

60 °C. In some embodiments, step a) and b} are carried out at a temperature of about 55 °C.
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wi th 9-borabicycl o[ 3. 3. 1] nonane (9-BBN), followed by reacting with a
conpound Ilc: Ilc in the presence of a coupl) t to
formt he“?%%f‘p‘fog{}%llgf Formula lid, wherein X3 is chloro, L%?@rsf%@g’g%‘%lﬁodo. In
some enbodi nents, X3 is chloro. In sonme enbodi ments, the 9-BBN i s
added directly. In sone enbodinents, the 9-BBN is generated in situ

(Soder qui st and Negron, J. Org. Chem, 1987, 52, 3441-3442). In sone

enbodi nentldg présentcionpviondlsofpréoden braerdilty, pocpsses ant intadmadiaggosettl ftheabout 1

t o about equival en r t 1.5 to about 2.5 equival ents, or_ about
1750 ag el e dorN e B3P inrE e By DeBiighe gt A Bl 1 ons
are yibdriza@sde ARl th sNRlth@Ed RN thedhtsasdimehbltigat al ysts and perfor med
under conditions known in the art (see, e.g., Myaura and Suzuki, Chem

Rev. 1995Fonsrampledin sarggymbedimsnisethempeseitneversiontneviges d caipemdaf al yst i s
pal | pdi- ik k) acetate. In some embodi nents, the palladiumcatalyst is
present 1n an amount of about of about 0.01 to about 0.1 equival ents, about
0.01 to about 0.1 equival entshCabeyt 0.02 to about 0.07 equival ents, or
about 0.05 equival ents. I e enbodi nents, the reacting further
conprises reacting in the presencCe a~phosphi ne ligand, or salt thereof
In some enbodi nents, the phosphine ligandl is tricycl ohexyl phosphine. In
some enbodi ments, the phosphine |igandNorNdalt thereof is present in an
amount of about 0.05 to about 0.2 equjval ents, or about 0.1 equival ents.

In some enbodi nents, the second steg s carried out in a solvent,

i ncldgi@hmeherddft not limted to, tetrahydrofuran, water, or m xtures thereof.
I n some enbodi nents, the second step is carried out at the reflux

t enper at ukle present invepfigyoes pravidds areempoundne Fomookdd f urt her conpri ses
preparing the conpound of Fornula Il by a process conprising reacting a
conpound of Forrnula Illa: )(4N N;NN H2 with a conpound of Formula II1lb:
B-ORa OR, Ilib 0

OH
@
X1 =
0 N
I

wherein X! is chloro, iodo, or bromo.

In some embodiments, X is chloro.

The present invention further provides a process of preparing a compound of Formula I
NC ‘
=
SN ‘ N S
F ZTTNTN N
S
I

comprising reacting a compound of Formula II;

or salt thereof;

with a compound of Formula III:

17



in the presence of a palladiumcatalyst and a base; wherein: X4 is chloro,
bronmo or i : each Ra is, independently, C -6 alkyl, or each
12,, al oﬁ%‘?g&’%?ﬂ‘%?ﬂ‘e two oxygen atonms and boron at om f or Fr HUB20Yp44E2 e nher ed
het erocyclic ring; wherein the heterocyclic ring is optionally substituted
with 1, 2, 3, or 4 independently selected Cl-4 al kyl groups. In sone

enbodi nents, X4 is brono. In sone enbodi nents, the conpound of Formula M
has fornmula Illb-1: In sone Eohgodipents, X4 is brono. In sone
enbodi nments, Suzuki coupling rea n conditions are utilized, using

pal | adi um(0) or palladiun(ll) gs st&~and perforned under conditions
known in the art (see, e.g., Myaura gndfSuzuki, Chem Rev. 1995, 95,
2457-2483). In sone enbodi ments, the patTadHpym catal yst is
1, 1" - bi s(di phenyl phosphi no)ferrocene _di chl oropal | adi un(11) (Pd(dppe2C12).
In sonme enbodi ments, the palladium it al yst is present in an anount of
abouio RfmalkQuipnd of PordRRUE o st @EKbFal ents, about 0.2 to about 0.4

equi val ents, or about 0.3 equivalents. I n sone enbodi nents, the base
i s awhenebr Janidldvadeompporsodee enbodi nents, the base is an organic base. In
sonme enbogdj nents,, the hase . s tertiary amne. In sone enbodi nents, the
base is aﬁnsa eaﬁr?borgéqlféﬁs’?g‘rlf’)(%@foe (e.g., potassium carbonate or sodi um

car bonat e)n some embddim&ERhERDEHITE Birsied bREINTLRMndSudhSs CBRAdnE G RY. @t a
tenmperature of from about 60C to about 100 C, from about }/0 C™t'o about 90
C, fioBH anbrkimens.dhe saguis condiciednt adpparatges o from abouwrel 2616 0diabewitlS) t he

r eacdd i b g do ' % i din ut not limted :

0 oxaic? fof ERRLYE LYl B0, Flbrn RO Rbla e e riefipu Br o

pr esabotit threean abow foir lafirabout 1 to about 2 equival ents, or about 1.3

equi val ent s. In sorga enbodi ments, the process further conprises
prepari nglntsﬁﬁleé’a}?ﬁéwt%f crsPeRsP Sriher gompprises seacting the, compopnd abFereudr ani ne
wi t I i : Fp]q,qlg ts, X4 is bronp; and the
hal gb%n%?itﬁ%@%g’#?gi%g’ﬁggggrtr%gotﬁ:nc%%%ggé? n soigrrgﬂ'errbodi ments, the

hal ogenating agent is presgnt in an anount of about 1 to about 2

equi val ents, or about Iii‘g) 1.1 equivalents, WO

2009/ 143211PCT/ US20091044622 | n sepme; er ments, the process further
conprises preparing 1,2, 4-§11 1 Jr ocess conpri sing reacting

gl yoxal with ami noguanidine, or salt [th@reof In some enbodi nents,
the process further conprises prepafind the conpound of Formula Il11b-1 by a
process conpri sing: a) reactng a conmpound of Formula M:

or salt thereof.

In some embodiments, the acid is hydrochloric or hydrobromic acid. In some
embodiments, the acid is concentrated hydrochloric acid.

In some embodiments, the reacting of the compound of Formula I with a strong acid is
carried out at a temperature of from about 80 °C to about 120 °C, from about 90 °C to about 110
°C, or about 100 °C. In some embodiments, the reacting is carried out for about 15 to about 24
hours, or about 18 hours.

In some embodiments, the process further comprises reacting the compound of Formula
IV, or salt thereof, with CH3NH, in the presence of at least one coupling agent to form a

compound of Formula V:
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NC X5 Illc a reagent of formula RIMyY, followed by reacting with a conpound
of fornmia BHRZE3 to forma conpound of Fornmula Hid: 1 5@0@)’/0&@ I1id

b) after the reacting in step a), reacting the conpound&(gﬁ ormula’llld
with an acid, followed by reacting with pinacol to formthe conpound of
Formula 111 b-1; wherein: RI iS Cho alkyl; each R2 is, independently, Cl-6

al kyl; and X5 is chloro, brono, or iodo. In sone enbodi nents, X5 is
bronmo. In sone enbodinents, PRl is isopropyl. In sone enbodinents, R2 is
met hyl. I n sone enbodi ner e B(OR2)3is present in an anpunt of about 1

to about 2 equivalents, of ab 1.4 equival ent’s' I n sone enbodi nents, step
a) is carried out a tenperat ¥ Rabe Q. t.0 about 25 C, or from
about 7 to about 16 C. dpdi nent 8¢ the pinacol is present in
an anount of about 1 to about 3 equival ¥nts, or about 2 equivalents. In
sone enbodi nents, step b) is carrieg%out at a tenperature of about room
tenperature to about 50C. In sone enbodinents, step b) is carried out in a

sol versalt tharedfudi ng but not limted to, cyclohexane. The present invention

further ovi des .a .proce of preparing conpound of Forrmula 1: WD

2000/ 1432 SPET FOS20 G0 Asz e urline Bt i Grelgrifone dregilsi-tl:
dimethylaminopropyljcarbodiimide (EDC), N-hydroxybenzotriazole (HOBt), {benzotriazol-1-

yloxyl)tripyrrolidinophosphonium hexaflurophosphate (PyBOP), and salts thereof.

In some embodiments, the reacting of the compound of Formula IV with CH;NH, is
carried out at a temperature of from about 15 °C to about 40 °C, from about 15 °C to about 25
°C, about 30 °C, or about room temperature. In some embodiments, the reacting is carried out in
a solvent, including, but not limited to, acetonitrile. In some embodiments, the reacting is carried
out in the presence of a base, including, but not limited to, a tertiary amine, such as
triethylamine. In some embodiments, the CH;NH; is present in an amount of about 1 to about 10
equivalents, about 2 to about 8 equivalents, or about 3 to about 6 equivalents.

In some embodiments, the process further comprises:

a) reacting the compound of Formula IV:

RS
-~
N
IV
or salt thereof, with a halogenating agent, to form a compound of Formula VI:
O
X5 | RGN
F /N‘N N\ — =

or salt thereof; and
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a) reacting a conpound of Formula Il: (DOH with a conpound of Formula VII:

VII Via %/145 ting the conpound the conpound of Fogg)g)ggﬁ%ﬁg{ﬁﬁ\g% h wth

Zn(CN) 2 and he presence of a catalyst to formth !
Formula I, or salt thereof; wherein X6 is chloro, brono, or iodo. In sone

enbodi rrents, the conpound of Fornula | is converted to a conmpound of _
Formula V by the process steps described supra. In sone enbodi nents, X6 is
brono. |ntgone read&nQiﬂmﬁ@ouhfhefBam&lN’d, @fsaltetigred fadvith WHINHao éamppund  of

Formul a VI | in about 1.1 to about 0.67 equival ents,
resp§8?’ip@'éfl“§/&r§9ﬁg’§ enbodl nments, step a) is

N N
H
N. .
F = N7\ N
/J‘\"'

or salt thereof; wherein X, is halogen.

In some embodiments, X; is chloro. In some embodiments, the halogenating agent is
thionyl chloride. In some embodiments, the halogenating agent is oxalyl chloride.

In some embodiments, the reacting of the compound of Formula IV with a halogentating
agent is carried out at a temperature of from about 50 °C to about 80 °C, from about 60 °C to
about 75 °C, or about 72 °C. In some embodiments, the reacting is carried out in a solvent,
including, but not limited to, toluene. In some embodiments, the halogenating agent is present in
an amount of about 1 to about 20 equivalents, about 8 to about 12 equivalents, or about 10
equivalents.

In some embodiments, the reacting of the compound of Formula VI with CH;NH, is
carried out at a temperature of from about 0 °C to about 35 °C, from about 0 to about 10 °C, or
about room temperature. In some embodiments, the reacting is carried out in a solvent,
including, but not limited to, tetrahydrofuran. In some embodiments, the CHsNH, is present in
an amount of about I to about 20 equivalents, about 8 to about 12 equivalents, or about 10
equivalents.

In some embodiments, step b) is carried out in the presence of a base (e.g., a tertiary
amine).

In some embodiments, the process further comprises preparing the compound of Formula
IT:

0 OH
& N
X1 N

o}

N

I

by a process comprising reacting a compound of Formula Ila;
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WO 2009/ 143211P0T/ US2009/ 044622 carried out in a solvent, including, but
not | i m t@gl2d005143b1PpuUt anol . I n sonme enbodi nents, step a) ut at a
tenperature of about 100C to about 120 C, or about 110C?t§ﬂﬁ§&6hﬁ£§§ne
enbodi nents, the catalyst is a palladiunm(ll) or palladiun(0) catalyst. In
sone enbodinents, the catal yst thither conprises a phosphine ligand. In
sone enbodi nents, the catalyst is 1,1 -bis(di phenyl pho5phi 10)ferrocene

di chl oropal | adi um(11) (Pd(dppf) & In sonme enbodi nents, the Zn is
present in an anmount of about 0% Q. 3 eqU|vaIents or about 0.2
equi val ents. I n some enbodi nents, CN)ji2 is present in an anount of
about 0.5 to about 1 equivalents, or akou N0.6 equival ents. In sone
enbodi ments, the catalyst is present_in an anmount of about 0.03 to about
0.1 equival ent, or about 0.06 eqU|vaﬁ%nt In sone enbodi nents, step b) is

car rivaf aQdinpolin@oSRrMRM 1bi ncl uding, but not limted to, dinethylacetamn de,
water, or a mxture thereof. In sone enbodi nents, step b) is carried out at

a terrperature of about 100 C to abou#1120 C, or about 110 C In somne
enbodi nents, the process further i.S®S preparing the conpound of
Forrmula VIl by a process conprising\reacting a conpound of Fornmula VIII: X6

OCH2CH3 OCH2CH3 O VIII with am noguani dine, or salt thereof, and a base;
wherein X6 is chloro, brono, or ioddibIn sone enbodi nents, X6 is brono. In

sone e base s an al kali netal hydroxide (e.g., sodium
hydr% ‘fralgd)g‘ lsﬁ%‘fogég’f %3“ de). In sone enbodi nents, the base is

pot assi u%l},}éﬂfe%t@elmédﬂs sqQnecEskedi nents, the am noguani di ne, or salt
thereof, is present in an anmount of about 1 to about 3 equi val ents, or

about 2 dgipwalcEtedimants, thersadingaerarsind oyt in ke prasece sf praisenin somean amount

e Rt oMb, Ao ne fies Rl b PPt Socd "B eabout 60

C t endhditherB) thz reﬁdﬁtl@bﬁlﬂme ddmgountinf ForBule K@Qﬁkmﬁﬁto%mpbbﬁd bf p&ﬁrﬁl% fryigt her
conpri ses E)r eparing formng the conmpound of Forrmula VIII by a process

conSATEdyt AighiEmPREFTULe O FRBLARGULYP “Edp ARAUA 5P SC, from about 20 °C to about 40 °C,

or about 20 °C. In some embodiments, the reacting is carried out in a solvent, including, but not
limited to, methylene chloride. In some embodiments, the compound of Formula IIb is present
in an amount of about 1 to about 2 equivalents, about 1 to about 1.5 equivalents, about 1 to about
1.2 equivalents, or about 1.05 equivalents. In some embodiments, proline is present in an
amount of about 0.1 to about 0.5 equivalents, or about 0.1 to about 0.2 equivalents. In some
embodiments, proline is present in an amount of about 0.1 equivalents and benzoic acid is
present in an amount of about 0.1 equivalents.

In some embodiments, the process further comprises preparing the compound of Formula

Ila by a process comprising reacting a compound of Formula Ic;
O
o
N

with prop-2-en-1-ol in the presence of a palladium catalyst and a base;
wherein Xj is chloro, bromo, or iodo.

In some embodiments, X3 is bromo.
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WO 2009/ 143211PCT/ US2009/ 044622 O I X with triethyl orthoformate to forma
conpound of Fornmula VIII in the presence of an acid; wherein X6 is chloro,
bronmo, or iodo. In sone enbodinents, X6 is brono. In sone enbodinments, the
acid is p-toluenesulfonic acid. In some enbodi nents, the reacting is

carri ed outinabma etnbopiatcats Heclofoupliagraboot colﬁlﬁl@ﬂs@re&bxﬁlﬁedﬂlﬂsﬁhg@aﬂadﬁuﬂl@ut

110C. odi nent s t ort hof or mat resent in an
ot R ABBH AR g B alep o Gaons it drebioite. 3. o felfent s,
or abol rfeck, LDH V@Jze%‘?ﬁ% L ﬁﬁ@?ﬁ&bﬁﬁl{% Bu, '2!%1 %%'el% S§c 9?)@?%@5’ in an
amount of about 1 to about’ 1 equivalents, about 0.2 to about

equi vaﬂ9éﬁt7§00br1na@®ﬁn3m©0dmmm ﬂ}&lp@-ﬁ&bumICﬁtab@h’é féh@ibd]ment s, t he pr ocess

furth t.he ound of or | X .a_process

o i PR B BB B S PR e S SR bW Rl BnBSEERER o 1 or
t he conmpentid adfmbantafladot).0 Weeibe ). X6qiisaledhk 0fout B0 0 DaboRt 0109 EQuivalBnts,0me
enbodi nents, X6 is bronp. In some enbodi nents, the acid has formula FI X,

wher eighowt 0.¢ lstohpir B02 espidrrbersss. of abritt 01045 avisalsmtsodi paspe embodimestsihen. | n
Sone ?E@E‘Bg% RS cor ”@%ﬁ:ﬁ F%gfdfx%% th§ pfe?%rfcg ?ﬁ% nghgqeﬁegéﬁh Vo?@%l’t tﬂe%cd ugj ng, but

not lim eaC| I's HBr

conbi menhe\mﬁ)hdM&. ﬁspﬂeqﬂmmdﬁ@ndmrl@hbmredms tisbbetylgleesphoniamnd Johnson J.
Org. Chem, 1985, 50, 5022-5027, Ln so enbodi nents, the dditi on of the
str on@etaﬂﬁualq GTog RIS SO R Ut BT L RRaF By BheHIGOf PRt A ¢ eact i o

m xt Uragmkt% eI, Br SRAPEDALYACaRfisf rOom about 50 C to about 70 C, or
about
In some embodiments, the base is an inorganic base. In some embodiments, the base is

an organic base. In some embodiments, the base is a tertiary amine, including but not limited to,
N-methyl-N-cyclohexyleyelohexylamine. In some embodiments, the base is an alkali metal
carbonate. In some embodiments, the base is present in an amount of about 1 to about 5
equivalents, about 1 to about 2 equivalents, about 1 to about 1.5 equivalents, or about 1.2
equivalents.

In some embodiments, the reacting of the compound of Formula Ilc with prop-2-en-1-ol
is carried out at a temperature of from about 40 °C to about 80 °C, from about 50 °C to about 70
°C, or from about 50 °C to about 55 °C. In some embodiments, the reacting is carried outin a
solvent, including, but not limited to dioxane. In some embodiments, prop-2-en-1-ol is present
in an amount of about 1 to about 3 equivalents, or about 2 equivalents.

In some embodiments, the process further comprises preparing the compound of Formula

I1a by a process comprising reacting a compound of Formula I1d:
OCH,CHj

/4

CH4CH,0

N

Id
with an acid of formula HX’;
wherein X’ is chloro, bromo, or iodo.

In some embodiments, X’ 1s chloro.



C. In sone enbodi nents, the process further conprises preparing the

conpound X by a process conprising reacting | of
For mul a ‘)2??206%%%%9/ 143211PCT/ US2009/ 044622 0 X1 wi %W%@r E]ftlo 1|‘or m a
n

conpound of Forrmula X; wherein 1K6 is chloro, brono, or iodo.
some enbodi ments, the CH3MyBr is present in an amunt of about 1 to about 3
equi val ents, or about 1.7 equivalents. In sone enbodi nents, the reacting is

carried oltsmme embatipentas the ecaofingbbiht cOGpomBGOEGrMUEQId atiuhe &i€id 0 about 5
n ocess further conprises

or ep ST i) B S GBI SRR AR ki CAPOR: B SCeBam BB G WPPEatd ng ¢ he
Cconpefacin @bodtar TWitcRabbut 5 °C. 1¥sofhd embodiments, the reacting is carried out in a solvent,
including, but not limited to, ethyl acetate.
In some embodiments, the process further comprises preparing 2 compound of Formula
I1d by a process comprising reducing a compound of Formula Ile:
OCH,CH,

CHCH0™ g
2
N/
Ile
with hydrogen gas in the presence of a hydrogenation catalyst.

In some embodiments, the hydrogenation catalyst is palladium-on-carbon. In some
embodiments, the hydrogen gas is at a pressure of about 1 atomosphere. In some embodiments,
In some embodiments, the reacting of the compound of Formula Ile with hydrogen gas is carried
out at about room temperature.

In some embodiments, the process further comprises preparing a compound of Formula
He by a process comprising reacting a compound of Formula Ilc with a compound of Formula IIf
(Sonogashira coupling using, e.g., the method of Ziesel or Kelly, Suffert and Ziesel, Tetrahedron
Lent. 1991, 32, 757; Kelly, Lee, and Mears, J. Org. Chem. 1997, 62, 2774.):

OCH,CHj3

CHICH0™ Ny )

IIf
in the presence of a coupling catalyst and a base.

In some embodiments, the coupling catalyst is a palladium catalyst, including, but not
limited to, palladium acetate. In some embodiments, the catalyst is a mixture of palladium
acetate and Cul. In some embodiments, the base is an inorganic base. In some embodiments,
the base is an organic base. In some embodiments, the base is a tertiary amine, including but not
limited to, triethylamine. In some embodiments, the base is an alkali metal carbonate. In some
embodiments, the base is present in an amount of about 2 to about 10 equivalents, about 4 to

about 9 equivalents, about 6 to about 8 equivalents, or about 7.2 equivalents.
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wi th oxalyl chloride or thionyl chloride, followed by treating with

di net hyl &%drowm ne, or salt thereof to forma conmpound of Formula Xl.
In sone oo i 5 the reacting is carried out with oRETAP2WAPH6IHe. | n
sonme enbodi nents, the oxalyl chloride is present in an anount of about | to
about 2 equivalents, or about 1.4 to about 1.5 equivalents. In sone

enbodi nents, the reacting is carried out in a solvent, including but not
limted tgy | QL. : i . reacting is
carried out S(gtﬁ& gﬂﬁ tIb ggrggleeﬁgf glr% ég%%m%glorg{%mré%rgﬁﬁ%gr?pg%? ggm%l.g%résence Of?‘n sone
emboaheahing ligang, wisalt Heréaftiecludinp At nodbstted be dripienypRogkhediimeshs herein

may Qx%b esent .,as ﬁih free base. In.sone enbodfj ments, any of the
i nter mag(l&lg}eggs_’ e P%E’a] arcﬁmfeﬁép‘?ﬁ%d‘i‘ AR AT URER GPAUEAY! eiberEdBht as a salt.
| n s equEvaeiedriBon.03 SfildMid, MdbakemasEsiesk i8dife INFedyAat e or

solvate form | n sone enbodi nents, the pr eg@hf&l(pnvent |Sgbg provi des
any &t anAentioi@aboutdRS prebewds? equeyalerds, dr mberttell efuevabompdundsedescr i bed

SUPT @nbodi i QL es L, the present .specification, tituents
of corrp%tjrﬁlggtsgfrhg\f)g?%c: & ‘?’nosrgsl?ﬂgahﬁgeo TlsipﬁeSFIétr{ng.mloPmi@%B@cﬁ%ﬁ‘&l ly
i nt esided0 Lleghivialatsc ongound 912 eqlivdlenteach and every i ndi vi dual

subconbi nFti on of tdéh‘_(‘a1 merrﬁers of such, aroups and ranges. For exanple, the
term " Ci QMG AMbqAlmenss, (g reagiing s caie @utatiagtemparaire a&from abogcTbYatonet hyl
et hydboufBoEt K rom Hod!skivl, L1k ke by |t is. further

appr eciu_at ed th.a(%mce?tai@nbftggtﬁ?}?elg?f ghlalg‘ﬁoog?%@ ¢‘o¥n %:qn%ter?r{'%/?éugsgté’r Bed in the
contresatingfis eapiad ateinersobahnint ling dnt adtdoniel tprdinbtiedorintintigabim@iicon in a

si ng| mbodi nent . Conver.sel y, .ious features which are, for brevity,
desCPIBEARTITS (16 BRI Eprile ffias eresens daimemeunt SAAORH 4 G0 BBOW oV ded
sepaigatvalentspbr ibuddgsivhieal] € subcombi nati on. As used herein, the
phrase "optional |y substituted’ means unsubstituted or substituted. As used
herei n, tlAgomecmbodimmnty, thetnsocesnfuiher coraprises pyapeoge a camponridsofiRamauid and
repljpced by a substitutent. It is understood that substitution at a given
atomis limted by val ency. As used herein, the term"C'_", alkyl",
enpl oyed al one or in conbination @CHaCI®; her ternms, refers to a saturated
hydr ocarbon group that may be strajght-chain.or branched, having n to in
carbon atons. In some enbo8aems, Jroup contains 1 to 12, 1 to
8, 1to 6, or 1 to 4 carbon atons. Exampl: al kyl noieties include, but
are not limted to, chem cal groups such as hethyl, ethyl, n-propyl,

i sopropyl, n-butyl, tert-butyl, isoldtyl, sec-butyl, 2-nethyl-1- butyl,

n-peptyl . 3-pentyl., n-hexyl, 1,2 2-trinethylpropyl, n-heptyl, n-octyl.

As gggﬁr%cgse-org{xpx{smggeg&mgy@om@%@gf’%n%gﬁghber heterocyclic ring" in the
context of a nmoiety of fonnula -B(O baHdcHyefers to a saturated nonocyclic
ring wwth 5 or 6 ring nenbers includiing.the two oxygen atons and the one
boron atom wherein the remaifAlgg 22 or~3 ring menbers are carbon atons. As
used herein, the term"about" ref erﬁ%to plus or mnus 10% of the val ue.

As used herein, the expressions, a{ ient tenperature" and "room

t enpith 8thorhidyods 3BSHEoMAE €9-BRNY! RIleRI8LSLeRMnk Wilhecdioundde Fh&H QA
generally to a tenperature, e.g. a reacfion téenperature, that 1s about the
tenperature of the roomin which the reaction is carried out, for exanple,
a tenperature from about 20 C to about 30 C The processes descri bed
herein can be nonitored accordi Plui tabl e nmethod known in the art.

For exanple, product foiillation gap ﬁ/ pni tored by spectroscopi c neans,

{ic

in the presence of a coupling catalyst to form the compound of Formula IId, wherein X3 is

chloro, bromo, or iodo,

- In some embodiments, X is chloro.
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such as nucl ear magnetic resonance spectroscopy (e.g., 11-1 or 130,

i nfrared spectroscopy, or spectrophotonetry (e.g., UV-visible); or by
chromat ogr aphy such as high performance |iquid chronmatograpy (HPLC) or thin
| ayer chromat ography (TLC). As used herein, the term"reacting” is
used as kndwsoma einbediatehtsaihd gBBEriahddedrddieais Insoblveniiddigemg thogamhels of
chem cal reagents in such a nanner so as to allow their interaction at the
mol ec BCHFralcd ety Goderpst adNeseric 48 drhe @%ﬁ@ﬂéh@%@hﬁv SYRE I n some

enbodi e{ﬂﬁi&ﬁﬁnen&@ ﬁlerc%?]rgﬁ)iuﬁ@ of BYRluYES, qsvlgesreﬁ@&eiﬁt SmotiPBF Sl @ 'f'(falgfut gore

equi val ents of seco reagent are used wth respect to the tirst reagent.

The r eguivilegisstregpsuiof.5 thebopt ddegsivsledesarabbeid] . A cqiimaledn be conducted for a

time and under condit.ions suit.able for preparing . the.identified oduct .
The compoulSBaRar LBl A it e RITERS P ERE G iRaeeLGimtH 27

i nt er pROAGLAANda0 R Refoghed uldsasildasmeknsahtis tHeQkt &, b.of, MiBlralzng! ude,
but are not Iimted to, mneral or organic acid salts of basic residues

such ¥zulii Gl Rk 9. 8% 207 Gansd- daparge embedipynts, hegrbubemsaetysais

car bo e ' [ I e r e reactd ng the
o 2Oy 5o IE LA YopbRGTA) be LTI, A°0RS BFRBREY gl
desi r adowal tbduo Orfil ng abmarigaeiuivabentn aganiod laciatbowr(. bagévilents abuitttadyl ©

sol vent or. variou conbinatéﬁgs of solvents. The conpounds and

i nter ﬂ#QﬁE§Q%W§IW%@ﬁﬁE@t FWﬁE@@ﬁﬁca!ly acceptabl e salts of the
conpounds g §&hOSEELAARER The Pe%cy@eﬁmh@{&;ng;riswga&a%{ﬁ&@ﬁfeg%g@Hfa cally

acceptable salt" refers to a salt” forned by th ition o
phar mpbesphine dighyd. ac sdpthatzioé hciotheambvdbeents) the plosplivadgatidsis] osed herein. As

used herejn, e phrasg "phar eutically accept.able” refers 1.0 a substance
that FevaloBenieliBhg: BB T RN et Far Lapemeaer S frRahS ot

t oxi coh QAb&@lof BEGE PEBL b UBoATD SR8vla, orENGRR 98l duiviigliact W th the active

i ngredi ent. Pharnaceutically acceptable salts, including nono- and bi -

sal ts, i ncludene duhodamentache bdcoid siep tsaarriddank iesélved, Hhelodingr mt and

i norgani.c,acids.such as, but not |imted.to, acetic, lactic, citric,
cinnaﬁp%?d?ﬁ}%ﬁ?yg?ﬁg@%SWﬁ?cW?PHWEFgg?NW%Igic, nalonicz nandel!c, mal i c,
oxalic, prapioad Gnbdandeashosdcend QySisQaf-a dit aPResENR tbGperdikd.i ¢, sul furic,
gl ycolic, pyruvic, nethanesul fonic, ethanesulfonic, toluenesulfonic,

sal i cyl i c, Iisemecimebodinentsiths preessy fHshaompEws thatiaang diegymupopsd of Birmailgd t abl e
sal tsyare. found | F%H? n''s Phar ' ? 6. ences, 17th ed.. Mack
Publiggp%ap %%%éﬁ§¥” a§?%%%%p§F?g®§§§f8ﬁ§déﬁg and Journal of

Phar maceuti cal Science, 66, 2 (194 Preparati on of conpounds can
invol ve the protection and deprotecitiofi of various chem cal groups. The
need for protection and deprotecti@hN the selection of appropriate

protecting groups can be readily det er m ned by one skilled in the art. The
chem stry of protecting groups can b#Ilf ound, for exanple, in Geene, et

al ., Protective G qups in Organic Synthesis, 4d. Ed., Wley & Sons, 2007.
Adj ustieAcempeundd forgeediibhg groups and formation and cl eavage net hods
descri bed herein may be adjustefcas _necessary in |ight of the various
substituents. The reacti onhe processes descri bed herein can be
carried out in suitable solvents_which.caPRbe readily sel ected by one of
skill in the art of organic syntﬁesis. %uitable sol vents can be
substantially nonreactive with the star@?mg materials (reactants), the

i nternedi ates, or products at the t eratures at which the reactions are
carried out, e.g., tenperatures which can range fromthe solvent's freezing
t enpeinakdiresenoe dhepdbldimntatslykeint iartgsd; evipssimt ure. A given reacti on can be
carried out in one_solvent or m xture of nore than one sol vent. Dependi ng
on the par®4igghlgro.PEdEe PHIPI8t#, suitabl e sol vents for a particul ar
reaction can; . h01. SpMe enbodi nents, reactions can be
carried oﬁ%a?ﬁa?hggg%iggﬁgkggﬁg%gbggt, such as when at |east one of the
reagents is a liquid or gas. Sui t abl e sol vents can i ncl ude

hal ogenat ed sol vents such as carbon tetrachl oride, bronodichl oronet hane,

di br onochl or onet hane, bronoform chl orof orm bronochl or onet hane,

di br ononmet hane, butyl chloride, dixhl orornethane, tetrachl oroethyl ene,
trichl oroethylene, 1,1,1- trichloroethane, 1,1,2-trichloroethane,

1, 1-di chl or oet hane, 2-chl oropropane, 1,1,1-trifluorotoluene,

1, 2-di cht or oet hane, 1, 2-di bronoet hane, hexaf| uor obenzene,

1,2,4-trichl orobenzene, 1,2- dichlorobenzene, chlorobenzene, fl uorobenzene,
m xtures thereof. Sui t abl e ether solvents include: dinmethoxynethane,
tetrahydrofuran, 1, 3-dioxane, 1,4- dioxane, furan, diethyl ether, ethylene
gl ycol dinmethyl ether, ethylene glycol diethyl ether, diethylene glycol



Supercritical carbon dioxide and ionic liquids can al so be used as

sol vents. The reactions of the processes described herein can be
carried out at appropriate tenperatures which can be readily determ ned by
the skilled artisan. Reaction tenperatures will depend on, for exanple, the
nel ting andadioR/, algg paiinhs twd otyren ueagent dosrdatsol foant,5- of 6pnesendd t he

t her mpdynam ¢s .of the reaction (e.g.,.vigor sI exot herm c, r.eacfions nmay
necd tSIHRY el HRE SN 1 hebetushe Hakisaraons ooy SENELRET ki ik of t ho
react iy ntfiedtly S@egécg@lgégmvg%ﬁﬁgn energy barri er may need el evated

terrperatures) El evated tenperature” refers to tenperatures above room
t enper at ur én ¢aonbRRmE)Ls, Xs1s bromThe reactions of the processes described

h b h T Iy,
reacti one. d0nsy Hr R BHhehe sShpod TRk Riub B borBUIRRRRE 51 1 ) Feactive

with air can be carried out usikg -sensitive synthetic techniques that
are well known to the skilled arti In some enbodi nents,
preparation of conmpounds can i nvetivre1 dition of acids or bases to
effect, for exanple, catalysis of a desbr reaction or formation of salt
forns such as acid addition salts. anpl e acids can be inorganic or
organi ¢ acids. Inorganic acids include hydrochloric acid, hydrobromc acid,
sul furic acid, phosphoric acid, andIdbtlric acid. Organic acids include
formc aci acet | £ oni ¢ acid, butanoic acid, benzoic acid,

4- ni t r obenZoT ST %? ﬁ%?%éﬁ EWF%%lC aci d, p-tol uenesul fonic acid,

benzenesul {Pfinte @bHimbRE QAR REblhg fehdtfonULOnORIORY e widiz€l, upingpi olic acid,
butyric acid, 2-butynoic aci d, vinyl acetic acid, pentan0|c aci d, hexanoi ¢

aC| d, phidasium(@) er mﬁadlunt{élt) ariaivats and erforawd meiler ceaflidioanknayar mribe ert &k,
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of net, d thy, sodi um ami de,
pOtaSSIUﬁ1aWIEX%bﬂ§ ]%n?ﬁgﬁhfgﬁhgﬁfahe ﬁh%ydrgﬁg q%tﬁ%%% éodiun1hydride,
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her ei n, e usual 1solation rification operations such as
concent r at incsomefantodahémn thesehetaptis omried ol ad apérapeatexd ofdcem ahout 60 °C to

br odu st 16F 3 fess b 4D RGP ADTADD che FamUBBeL. Roftig: 20 . or ke Snp! oyed
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form arnaceutic conposi tions, such as a a salt the invention
conbi duedanm thsate bebsdinens, haompoeut ofd*‘a)lrmyladﬂb@pﬂﬁmms paseritar an fhewe

conpositions c b repared i nner known i n the pharnaceuti cal

arts, %%HU%QWE§ ‘égﬁf ?&?éﬁaﬁvﬂéqﬁ f?'of routes, depending upon

whet her | O abm@lenbalfint§ the 88T Mnﬂeﬁc&ﬁmsreegr@aﬂngﬂmom@uﬁ &§r drube

treated. Adm nistration may be topical (including ophthalmnmc and to nucous

nenbrHh@sﬂﬁmnﬂmduh@¢m¢mmﬁﬁm¥nﬂw\Nﬁ@ghﬁ@kmﬁﬁﬂgﬁguﬁal dellvery) pul nonary
ation S or |nclu%png by
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or al Fﬂrsoﬂi@re%Bﬁfn?én{s MRt Ihstenh@fo Lekd idbred@ltiiy 8f ¥mean JfabbitdeactaBpitcal
adm ni stration (eye drops), subconjunctival, periocular or intravitreal

i nj ectquoalents, prahootiliéa flmt E)yl qoEivalssts. cat heter or ophthal mic inserts
surgically placed in the conjunctival sac. Parenteral adm nistration

i ncludes intravenous, intraarterial, subcutaneous, intraperitoneal or

i ntranmuscul ar injection or infusion; or intracranial, e.g., intrathecal or
intraventricular, admnistration. Parenteral adm nistration can be in the
formof a single bolus dose, or may be, for exanple, by a continuous
perfusion punp. Pharmaceutical comgositions and formul ations for topical
adm ni stration may include transdermal patches, ointnents, |otions, creans,

gels, drops, suppositories, sprays, |iquids and powders. Conventi onal
pharmaceutical carriers, aqueous, powler or oily bases, thickeners may be
necessary or desirable. This invention al so includes pharmaceuti cal

conpositions which contain, as the active ingredient, a salt of the
i nvention above in conbination with one or nore pharnmaceutically acceptable
carriers. In making the conpositions of the invention, the active



Some exanpl es of suitable excipients include | actose, dextrose, sucrose,
sor bi t ol yaBRPHhiQly Starches, gum acacia, calcium thSp{J@{“ﬁ}quﬁgg&Eﬁt es,
tragacanth, gelatin, calciumsilicate, mcrocrystalline cel'Tulose,

pol yvi nyl pyrrol i done, cellul ose, water, syrup, and nethyl cellul ose. The
formul ations can additionally include: |ubricating agents such as talc,
magnesi um stearate, and mneral oil; wetting agents; enulsifying and
suspendi nig sage rrdpdipnents the prgoess Enthst soroprises prapiehipg 1, 2aftiiazine-3-amine by

propyl hydr oxy- benzoat es: sweetening agents: and avori ng agents. The
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sust ai nedn@hme ndYeithdn®d, @aSBosdss filticAedrhMesel PEpREHE e @hipRun@INFHEELL at i on

to the patient by enploying procedures known in the art. The

conpdsik Proasrosass CBEIPFSTEUl ated in a unit dosage form each dosage

cont ai ni fr t , hore usually about 10 to about 30
’Lg QmARQY coélgé?%cﬁmgw i:@atouﬁg

ng, of thé "active~ingr erm"unit dosage forns" refers to
physically discrete units suitable_as.unitary dosages for human subjects
and ot her manmmal s, each unit con a predeterm ned quantity of active
material calculated to produce ghHexeeSixged therapeutic effect, in

association with a suitable pharnmaceutical excipient. The active
compound can be effective over a wildle dosage range and is generally

adm ni stered. in.,a . utically effecti anmount .. Lt e .upnder st ood,
e iRl FlipHRwa NIV EE) ekl F A BT RT e L ORRS A RS Lo T
be debapaumneer ymaloiigsi ci an, according to the rel evant circunstances,
i ncluding the condition to titreated, t he chosen route of adm nistration,

t

t he actual conmpound adm nis Y- he age, weight, and response of the
i ndi vi dual patient, the severit\_ the patient's synptons. For
preparing solid conpositions Suct as(0&bbeird, the principal active

ingredient is mxed with a pharnaceutical excipient to forma solid
prefornul ati on conposition containi!ig a hompbgeneous ni xture  of a..conpound

refo conposi t i on ¢ _ e of a
Comosi | Pbne. 20Ae Rebaf R b Bl B0 b oo R PR AT Mo per sea

e actr"ve rngredient 1S pl ca
evellowddhguetoiug withepiasp asfotm e smpduat of Ferraalaplkilti on can be readily
subdi vided into equally effective unit dosage forns such as tablets, pills
and"&&§58tl es. This solid prefoinulation is then subdivided into unit dosage
fornms of EQ@CL%@deescribed above containing from for exanple, 0.1 to
about 500 ng of t'he active ingredient of the present invention. The

t abl et s eachi,lib,Sndependumtlyr €seaikyli andent i on can be coated or ot herw se
conpounded. t rqvi de a dqgsage form affording the advantage of prol onged
action. géﬁ‘%%ﬁﬂﬁﬁ@?“&ﬂ%m %bl et or pill can conprise an inner dosage and an
out er dogAgs;CRIRRANEHs, XN bldhd. e seRleNEhBoih&fs TArMsebrod. eRvemepe over
the forner. The two conponents can be separated by an enteric |ayer which
ser stebodimentesRsis nifitlyl n e sprag fwhodimentseths BfRReh isprasepe iman arpumt phaut

var TG g2 > RuR e Or b ot falied 98 B Beh Pty BHEYEP b BHEE <. cn

mat @fripsasurt BEFHbE MG fLABet 2DFC pelfome sbeut dab d5oand °mi xt ures of pol yneric
acids with such materials as shellac, cetyl alcohol, and cellul ose acetate.
The | i quitcomgremborimenss dhe PiRecot SrppeeRbE AAnawhpbeiouf digakiut Bhe present

i nvent.i i t V:0i.St.r 8kl on L ion
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S usgfasiiansm tanperbfuayor eduedtGi nema dnthaeidihbilte, stipl Is is wohedisutdotit onseed
oil, sesan? oil, coanut oil, og}Peanut oil, as well as elixirs and sim | ar
phatohab ingleding Yot fimated &, f¥6180¥%5%8%s for inhal ation or insufflation

i ncl ude 5Ol WEIONS vARDSMARETRbARS d AR UIBRSURE ALbYpAEREARBhEI 12qUeous
or organic solvents, or mxtures thereof, and powders. The liquid or
solid conpositions nmay contain suitable pharmaceutically acceptable

exci pients as described supra. In sone enbodi nents, the conpositions are
adm ni stered by the oral or nasal respiratory route for |local or systemc
effect. Conpositions in can be nebulized by use of inert gases. Nebulized
solutions nmay be breathed directly fromthe nebulizing device or the
nebul i zi ng device can be attach to a face nasks tent, or intermttent
positive pressure breathing machi’‘ne. Sol ution, suspension, or powder
conpositions can be admnistered orally or nasally from devices which
deliver the fornulation in an appropriate manner. The anount of
conmpound or conposition adm nistered to a patient will vary dependi ng upon
what is being adm nistered, the purpose of the adm nistration, such as
prophyl axis or therapy, the state of the patient, the manner of



The salts of the invention can also be fornulated in conbination wth one
or nore @ﬁgh%bﬂgﬁhiactive i ngredi ents which can incl udepapyspiigtdipseuti ca
agent such as anti-viral agents, vaccines, antibodies, |Inmune enhancers,

i mmune suppressants, anti-inflammtory agents. Label ed Conpounds and Assay
Met hods Anot her aspect of the present invention relates to a
fluorescent dye, spin lable, heavy netal or radio-|abeled salt of the

i nvention that woul d be S not only |mwpeing but also in assays, both
invitro and in vivo, for i Zid

or identifying kinase

| i gands by inhibition binding of und. Accordingly, the
present invention includes kinase enzyne assays that contain the | abel ed
salt. The present invention further includes isotopically-I|abeled
conmpounds of the conpounds of the invention. An "isotopically" or

" r adt ealt hbelo§d:ompemi8und i s a conpound of the invention where one or nore
atons are,replaced or i an atom havi ng an atom c mass or nass
nunber d@?ferJ%ngggﬁgiﬁgggéﬁﬁfﬁﬁﬁzg or mass nunber typically found in
nature (i.e., naturally occu®ringy. Suitable radionuclides that may be

i ncor porated in conpounds of n. NLESE prention i nclude but are not

limted to 2H (also witten<as;D d rb,n), 3H (also witten as T for
tritium, 11C, 13C, 14C, 13N, X150, ~#70N"180, 18F, 35, 36Cl, 82Br, -
"Br, 76Br, 77Br, 1231, 1241, 1251 and 1311. The radionuclide that is
incorporated in the instant radio-|dbel ed conpounds will depend on the

specific application of\}ﬂgt radi o- | abel ed conpound. For exanple, for in
vi t math-a comp@aidi HdoaRdacdhmpet i ti on assays, conmpounds that incorporate 3H

14c, 82Br, 1251 1311, "S or wigll ~generally be nost useful. For
radi o-i magi ng applications 11C, , 1251, 1231, 1241 1311, "Br, "Br or
77Br will generally be nost ugef"~\ >y It is understood that a

"radi o-| abel ed” or "Il abel ed conpoundN\ﬁg\a conpound that has incorporated
at | east one radionuclide. In some enb¥di Melats the radi onuclide is selected
fromthe group consisting of 3H, 14¢, 125y 3 1 , 55 and 82Br.

Synt hetic nethods for incorporatingV?%dio-isotopes i nto organi ¢ conpounds
are applicable to Qu of the invention and are well known in the art.
A ré@ﬁHﬁP%B@PB@”@éﬁﬁggPu@ﬁﬁainvention can be used in a screening assay to

i dentify/eval uate conpourds, general terQs new y synt hesi zed or
i dentified compound (i.e., @ compound evaluated for its ability
to reduce binding of the geade<ty Bt #he invention to the enzyne.

Accordingly, the ability of a tesf chknpound thconpete with the
radi o-l abel ed salt for binding to ¥he ‘enzyne directly correlates to its
binding affinity. Kits The prg§$nt i nvention al so includes
pharmaceutical kits useful, for exanple, in the treatnent or prevention of
di segges, such as cancer and other diseases referred to herein, which
incl'ude one or nore containers containig%gaﬁgqaRﬁace&}ical conposition
conprisi iy a ticactigdhe Peapeipddhs eRpPHBdHEGATYAL F K3 sal t of the inventi on.
Such Kits can further | | i BB Qo@boii & Rfrmubrli ouslt
conV%%?%B 26ﬂ§2%d%§5¥¥§%#g§?€5%%%g%ﬁgﬁﬁgf suchpas, for exanpl e,

contg| §fS with one or nore pharnmaceutically acceptable carriers,
additronal containers, etg., as will be readily apparent to those skilled
in tmberaimtXeiE@blOF%@ﬁ’rﬁ%sQ“%#%her as inserts or as |abels, ind(:bctg:lti ng
quantities of t ;]HB{% daimils [ & @ayerged Wel dongeuhde

adm ni str 5?8ﬁf%§ﬁ§ or gﬁ?%%?%ﬂgggfgr m xi ng the conponents, can al so be

i ncl pdpehid W Hyhie lsidcess steps desthibed syt i on wi || be described in greater
detail by way of specificg, ex | es. The follow ng exanples are offered for
iIIustratkM@“EUWﬁE@E@?“%ﬁﬁ”%a@ ot intended to linit the invention in any
manner. THASE, Qfmisddithéntt, thé Bemgoundwif Formaladi dnd the coypeurd of Feampiati)! of
noncritical paraneters which can be changed or ‘ﬂfiéék&ﬁhﬁmﬁkﬂma)m
esseqt ipsdskyt ih hbowdnketorabeut 987 cENPIESCHR S e T SOm°© ’
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Preparation of

2- Fl uor o- N-nmet hy1-4-17- (qui nol i n- 6-yl met hyl )i m dazol o[ 1, 2-bnL2, 41tri azi n2-y
| | benzam de di hydrochl oric acid salt A suspensi on of

2-f 1 uor o- NWERBRMI321Y 7- (qui nol i n- 6- yl met hypi mi dazol o[ 1, FCT/US2009/044622

b][1, 2,41triazin-2-yl]benzam de (421.2 g, 1.021 nol) (see U S. Ser. No.
11/942,130 for preparation) in nethanol (MeOH, 6600 nm.) was heated to 55 C
before a prem xed sol ution of aqueous concentrated hydrochloric acid (conc.
HCL, 34 o6in 4 2olMnt,ARAudihg, bt A limoled t& 1 dutsgol- v{)l SPRE PRBPHBISY: %ﬁ%@ﬁm (1 PA,

1510 nlL) was added dro 5 r sol ution was
sti rreﬁna@‘%t@efwfa%g\éﬁﬁ%ﬁéﬁe l53‘gta?f1m%ertLHb lg!t)ﬁ(gr (MTBE, 6750 nl)
was added j @nRRnddeiteh@Nht vinight mwmllaammﬂﬁ orTMa@QM@smwaSb 18 [SOf y

precipitated out after addition, of terl-phu Jhe,eresul ting
m xt ursbedizesisithe explyy fgHepeqnyisgya &%’8% 4nd, P#%’lécf%rrl%%ge?nng gradual |y

cool ed, gonns | &-EoaMmkaRRIAliG bR di&thrupSaﬂaMm(Hl {Ptdpgatl:x domeme
e

t enperat ure over ni ght soli ds re coll ect fJItratlo hed with
met hylembedlmetm,ttw Z@tS%@S@QMBEMHSW\A%@%?“ ¥ fo %%983 egpivpleh® raBouc 0 5 45

- 55 C to tan tlrtﬁ ﬂﬁ@N ?Q resent in an amount of about 0.5 to about 1
2- fluﬁ%% nfo P@b%m&e?\o |?1 6-y I) phyl)lmdazolo 1, 2- b% 1,2 41tr|a2|n 2

-yl | beqaedtie od atfopt®. 6@qmadmte spme m@odlmstssth@ Cétﬁéfﬂr%?m%e& APl d) was
obt ai ngﬂ%ﬁasgﬁgt off s “{ﬂ t’gﬁell gggﬁoﬁgldg%&%ﬁmﬁﬁt ah Edrﬁ'@elﬁ@&ﬁenté\/lsﬁp bfdecom)

222 CP 5 (dd, 1H J='5.4 bz,
1.4 Hz)pie® mlt%n (1@@1\/6;11‘1 m&lmﬁng szDth lignitsed 14, mmqhglacegarmde (eRtera @y, @ mixarg g Hz) |

8.34 (d, 111,1= 1. o abe® HZ
8. 09- (gle@@f ( msomq)emb?dwﬁtsdﬁep ‘@HS C‘B“Q 9“‘%‘* %«%“{pg%?r%éﬁ gbougl&) ddiﬁ ot 2) 78
(s, 3'%50‘*’{3 b&EN 10 BE NVR (100 MHz, DMBO- d6) 8 ppm 163 4 159. 4 d J=

249.9 5.8, 145.4, 144.5, 1438, 140.4, 138 35.7 (1
= 8.6 Hz), M@mexpbedimeniy the pi@@SSf”“‘l@Z§°‘?Pﬁsf§§m§migz‘8‘* E‘Z Qg’fﬂ%ggﬂ"zg'ﬂ“lallze 0,

123 1§X1m3p,§%8 c}dréﬁnszn Ladind o chifofhddrronbui VilD) | 28 4, 26,3 19F NVR

(376 13 2 C23Ht 7FN6O (free base MN 412.42), LCMS
(El') nile 413.1 (Mt + H) and X43 8, (Mbce,d¥a) . Exanple 2 X-Ray Powder
Diffraction of the dihydrochl or aci d_sal t XRPD was carried out
using a Rigaku M ni Fl ex X-rayFPowden Di?¢¥&E onet er instrument (X-ray
radiation is fromcopper (Cu) at 1.0654056 A with 1CP filter, Start Angle
-3; Stop Angle - 45; Sanpling -0. OZVIﬁcan speed - 2). The sanpl e powder was
di spersed on a zero-background sanpl'é "hol der. The XRPD pattern of the

di hydr 284 g Osf%gm}me@p@h@dbme the process of Exanple 1 is provided
in Fi g‘fﬁr m@ﬁé@a i ta peak val ues are provided in Table 1 below. WO

2009/ kel X is chloro ’oromo or iodo.
In some embodiments, Xg is bromo.
In some embodiments, the base is an alkali metal hydroxide (e.g., sodium hydroxide or

potassium hydroxide). In some embodiments, the base is potassium hydroxide. In some
embodiments, the aminoguanidine, or salt thereof, is present in an amount of about 1 to about 3
equivalents, or about 2 equivalents. In some embodiments, the base is present in an amount of
about 3 to about 5 equivalents, or about 4 equivalents. In some embodiments, the reacting is
carried out at a temperature of from about 60 °C to about 80 °C, or about 75 °C,

In some embodiments, the process further comprises preparing forming the compound of

Formula VIII by a process comprising reacting a compound of Formula IX:
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IX
with triethy! orthoformate to form a compound of Formula VIII in the presence of an acid;
wherein X is chloro, bromo, or jodo.

In some embodiments, Xgis bromo.

In some embodiments, the acid is p-toluenesulfonic acid. In some embodiments, the
reacting is carried out at a temperature of from about 100 °C to about 120 °C, or about 110 °C.
In some embodiments, the triethyl orthoformate is present in an amount of about 1 to about 4
equivalents, about 2 to about 3 equivalents, or about 2.5 equivalents. In some embodiments, the
acid is present in an amount of about 0.1 to about 1 equivalents, about 0.2 to about 0.6
equivalents, or about 0.4 equivalents.

In some embodiments, the process further comprises preparing the compound of Formula
IX by a process comprising reacting a compound of Formula X:

Xg
T
O
X
with a strong acid to form the compound of Formula IX;

wherein X is chloro, bromo, or iodo.
In some embodiments, Xgis bromo. In some embodiments, the acid has formula HX’,

wherein X’ is chloro, bromo or iodo. In some embodiments, X’ is bromo. In some
embodiments, the reacting is carried outin a solvent, including, but not limited to,
dimethylsulfoxide. In some embodiments, the acid is HBr combined with DMSO as described in
Floyd, Du, Fabio, Jacob, and Johnson J. Org. Chem., 1985, 50, 5022-5027. In some
embodiments, the addition of the strong acid is carried out at about room temperature and then

the reaction mixture is heated to a temperature of from about 50 °C to about 70 °C, or about 60

°C.
In some embodiments, the process further comprises preparing the compound of Formula

X by a process comprising reacting the compound of Formula XI:
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with CH3MgBr to form a compound of Formula X;

wherein Xg is chloro, bromo, or iodo.

In some embodiments, the CH;3;MgBr is present in an amount of about 1 to about 3
equivalents, or about 1.7 equivalents. In some embodiments, the reacting is carried out at a
temperature of about 0°C to about 15 °C, about 0 °C to gbout § °C, or at about 0°C,

In some embodiments, the process further comprises preparing the compound of Formula
XI by a process comprising reacting the compound of Formula XII:

Xe
e OH
O
X
with oxalyl chloride or thionyl chloride, followed by treating with dimethyl hydroxylamine, or
salt thereof to form a compound of Formula XI.

In some embodiments, the reacting is carried out with oxalyl chloride. In some
embodiments, the oxalyl chloride is present in an amount of about [ to about 2 equivalents, or
about 1.4 to about 1.5 equivalents. In some embodiments, the reacting is carried out in a solvent,
including but not limited to, methylene chloride. In some embodiments, the reacting is carried
out at a temperature of about room temperature.

In some embodiments, any of the intermediates described in the embodiments herein may
be present as the free base. In some embodiments, any of the intermediates described in the
embodiments herein may be present as a salt. In some embodiments, the intermediates described
herein are the hydrate or solvate form.

In some embodiments, the present invention provides any of the individual process steps

or intermediate compounds described Supra,
At various places in the present spectfication, substituents of compounds are disclosed in
groups or in ranges. It is specifically intended that the compounds include each and every

individual subcombination of the members of such groups and ranges. For example, the term
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“Cygalkyl” is specifically intended to individually disclose methyl, ethyl, Cs alkyl, C4 alkyl, Cs
alkyl, and Cg alkyl.

It is further appreciated that certain features, which are, for clarity, described in the
context of separate embodiments, can also be provided in combination in a single embodiment.
Conversely, various features which are, for brevity, described in the context of a single
embodiment, can also be provided separately or in any suitable subcombination.

As used herein, the phrase “optionally substituted” means unsubstituted or substituted.
As used herein, the term “substituted” means that a hydrogen atom is removed and replaced by a
substitutent. It is understood that substitution at a given atom is limited by valency.

As used herein, the term “C,,,, alkyl”, employed alone or in combination with other
terms, refers to a saturated hydrocarbon group that may be straight-chain or branched, having n
to m carbon atoms. In some embodiments, the alkyl group contains 1 to 12, 1t0 8, 1to 6, or 1 to
4 carbon atoms. Examples of alkyl moieties include, but are not limited to, chemical groups
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl, isobutyl, sec-butyl, 2-methyl-1-
butyl, n-pentyl, 3-pentyl, n-hexyl, 1,2,2-trimethylpropyl, n-heptyl, n-octyl.

As used herein, the term “5-membered or 6-member heterocyclic ring” in the context of a
moiety of formula -B(OR,),, refers to a saturated monocyclic ring with 5 or 6 ring members
including the two oxygen atoms and the one boron atom, wherein the remaining 2 or 3 ring
members are carbon atoms.

As used herein, the term “about” refers to plus or minus 10% of the value.

As used herein, the expressions, “ambient temperature” and “room temperature,” as used
herein, are understood in the art, and refer generally to a temperature, e.g. a reaction temperature,
that is about the temperature of the room in which the reaction is carried out, for example, a
temperature from about 20 °C to about 30 °C.

The processes described herein can be monitored according to any suitable method
known in the art. For example, product formation can be monitored by spectroscopic means,
such as nuclear magnetic resonance spectroscopy (e.g., 'H or *C), infrared spectroscopy, or
spectrophotometry (e.g., UV-visible); or by chromatography such as high performance liquid
chromatograpy (HPLC) or thin layer chromatography (TLC).

As used herein, the term “reacting” is used as known in the art and generally refers to the

bringing together of chemical reagents in such a manner so as to allow their interaction at the
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molecular level to achieve a chemical or physical transformation. In some embodiments, the
reacting involves two reagents, wherein one or more equivalents of second reagent are used with
respect to the first reagent. The reacting steps of the processes described herein can be
conducted for a time and under conditions suitable for preparing the identified product.

The compounds can also include salt forms of the compounds and intermediates
described herein. Examples of salts (or salt forms) include, but are not limited to, mineral or
organic acid salts of basic residues such as amines, alkali or organic salts of acidic residues such
as carboxylic acids. Generally, the salt forms can be prepared by reacting the free base or acid
with stoichiometric amounts or with an excess of the desired salt-forming inorganic or organic
acid or base in a suitable solvent or various combinations of solvents.

The compounds and intermediates also include pharmaceutically acceptable salis of the
compounds disclosed herein. As used herein, the term “pharmaceutically acceptable salt” refers
to a salt formed by the addition of a pharmaceutically acceptable acid or base to a compound
disclosed herein. As used herein, the phrase “pharmaceutically acceptable” refers to a substance
that is acceptable for use in pharmaceutical applications from a toxicological perspective and
does not adversely interact with the active ingredient. Pharmaceutically acceptable salts,
including mono- and bi- salts, include, but are not limited to, those derived from organic and
inorganic acids such as, but not limited to, acetic, lactic, citric, cinnamic, tartaric, succinic,
fumaric, maleic, malonic, mandelic, malic, oxalic, propionic, hydrochloric, hydrobromic,
phosphoric, nitric, sulfuric, glycolic, pyruvic, methanesulfonic, ethanesulfonic, toluenesulfonic,
salicylic, benzoic, and similarly known acceptable acids. Lists of suitable salts are found in
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa., 1985,
p. 1418 and Journal of Pharmaceutical Science, 66, 2 (1977).

Preparation of compounds can involve the protection and deprotection of various
chemical groups. The need for protection and deprotection, and the selection of appropriate
protecting groups can be readily determined by one skilled in the art. The chemistry of
protecting groups can be found, for example, in Greene, et al., Protective Groups in Organic
Synthesis, 4d. Ed., Wiley & Sons, 2007. Adjustments to the protecting groups and formation

and cleavage methods described herein may be adjusted as necessary in light of the various

substituents.
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The reactions of the processes described herein can be carried out in suitable solvents
which can be readily selected by one of skill in the art of organic synthesis. Suitable solvents can
be substantially nonreactive with the starting materials (reactants), the intermediates, or products
at the temperatures at which the reactions are carried out, e.g., temperatures which can range
from the solvent's freezing temperature to the solvent's boiling temperature. A given reaction
can be carried out in one solvent or a mixture of more than one solvent. Depending on the
particular reaction step, suitable solvents for a particular reaction step can be selected. In some
embodiments, reactions can be carried out in the absence of solvent, such as when at least one of
the reagents is a liquid or gas.

Suitable solvents can include halogenated solvents such as carbon tetrachloride,
bromodichloromethane, dibromochloromethane, bromoform, chloroform, bromochloromethane,
dibromomethane, butyl chloride, dichloromethane, tetrachloroethylene, trichloroethylene, 1,1,1-
trichloroethane, 1,1,2-trichloroethane, 1,1-dichloroethane, 2-chloropropane, ILI-trifluorotoluene,
1,2-dichloroethane, 1,2-dibromoethane, hexafluorobenzene, 1,2,4-trichlorobenzene, 1,2-
dichlorobenzene, chlorobenzene, fluorobenzene, mixtures thereof.

Suitable ether solvents include: dimethoxymethane, tetrahydrofuran, 1,3-dioxane, 1,4-
dioxane, furan, diethyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether,
diethylene glycol dimethy! ether, diethylene glycol diethyl ether, triethylene glycol dimethyl
ether, anisole, t-butyl methyl ether, mixtures thereof.

Suitable protic solvents can include, by way of example and without limitation, water,
methanol, ethanol, 2-nitroethanol, 2-fluoroethanol, 2,2,2-trifluoroethanol, ethylere glycol, 1-
propanol, 2-propanol, 2-methoxyethanol, 1-butanol, 2-butanol, i-butyl alcohol, t-butyl alcohol, 2-
ethoxyethanol, diethylene glycol, 1-, 2-, or 3- pentanol, neo-pentyl alcohol, t-pentyl alcohol,
diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, cyclohexanol, benzyl
alcohol, phenol, or glycerol.

Suitable aprotic solvents can include, by way of example and without limitation,
tetrahydrofuran (THF), N,N-dimethylformamide (DMF), N,N-dimethylacetamide (DMA), 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU), 1,3-dimethyl-2-imidazolidinone
(DMI), N-methylpyrrolidinone (NMP), formamide, N-methylacetamide, N-methylformamide,

acetonitrile, dimethyl sulfoxide, propionitrile, ethyl formate, methyl acetate, hexachloroacetone,

34



20.5 212 14.6 21.4 240 16.5 21.8 60 4.1
WO 2009/143211 PCT/US2009/044622

acetone, cthyl methyl ketone, ethyl acetate, sulfolane, N,N-dimethylpropionamide,
tetramethylurea, nitromethane, nitrobeniene, or hexamethylphosphoramide,

Suitable hydrocarbon solvents include benzene, cyclohexane, pentane, hexane, toluene,
cycloheptane, methylcyclohexane, heptane, ethylbenzene, m-, o-, or p-xylene, octane, indane,
nonane, or naphthalene. |

Supercritical carbon dioxide and ionic liquids can also be used as solvents.

The reactions of the processes described herein can be carried out at appropriate
temperatures which can be readily determined by the skilled artisan, Reaction temperatures will
depend on, for example, the melting and boiling points of the reagents and solvent, if present; the
thermodynamics of the reaction (e.g., vigorously exothermic reactions may need to be carried out
at reduced temperatures), .and the kinetics of the reaction (e.g., a high activation energy barrier
may need elevated temperatures). “Elevated temperature” refers to temperatures above room
temperature (about 22 °C).

The reactions of the processes described herein can be carried out in air or under an inert
atmosphere. Typically, reactions containing reagents or products that are substantially reactive
with air can be carried out using air-sensitive synthetic techniques that are well known to the
skilled artisan.

In some embodiments, preparation of compounds can involve the addition of acids or
bases to effect, for example, catalysis of a desired reaction or formation of salt forms such as
acid addition salts.

Example acids can be inorganic or organic acids. Inorganic acids include hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid, and nitric acid. Organic acids include
formic acid, acetic acid, propionic acid, butanoic acid, benzoic acid, 4-nitrobenzoic acid,
methanesulfonic acid, p-toluenesulfonic acid, benzenesulfonic acid, tartaric acid, trifluoroacetic
acid, propiolic acid, butyric acid, 2-butynoic acid, vinyl acetic acid, pentanoic acid, hexanoic
acid, heptanoic acid, octanoic acid, nonanoic acid and decanoic acid.

Example bases include lithium hydroxide, sodium hydroxide, potassium hydroxide,
lithium carbonate, sodium carbonate, and potassium carbonate. Some example strong bases
include, but are not limited to, hydroxide, alkoxides, metal amides, metal hydrides, metal
dialkylamides and arylamines, wherein; alkoxides include lithium, sodium and potassium salts of

methyl, ethyl and t-butyl oxides; metal amides include sodium amide, potassium amide and
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lithium amide; metal hydrides include sodium hydride, potassium hydride and Iithium hydride;
and metal dialkylamides include sodium and potassium salts of methyl, ethyl, n-propyl, i-propyl,
n-butyl, t-butyl, trimethylsilyl and cyclohexyl substituted amides.

Upon carrying out preparation of compounds according to the processes described herein,
the usual isolation and purification operations such as concentration, filtration, extraction, solid-

phase extraction, recrystallization, chromatography, may be used, to isolate the desired products.

Pharmaceutical Formulations and Dosage Forms

When employed as pharmaceuticals, the salts of the invention can be administered in the
form of pharmaceutical compositions, such as a a salt of the invention combined with at least one
pharmaceutically acceptable carrier. These compositions can be prepared in a manner well
known in the pharmaceutical arts, and can be administered by a variety of routes, depending
upon whether local or systemic treatment is desired and upon the area to be treated.
Administration may be topical (including ophthalmic and to mucous membranes including
intranasal, vaginal and rectal delivery), pulmonary (e.g., by inhalation or insufflation of powders
or aerosols, including by nebulizer; intratracheal, intranasal, epidermal and transdermal), ocular,
oral or parenteral. Methods for ocular delivery can include topical administration (eye drops),
subconjunctival, periocular or intravitreal injection or introduction by balloon catheter or
ophthalmic inserts surgically placed in the conjunctival sac. Parenteral administration includes
intravenous, intraarterial, subcutaneous, intraperitoneal or intramuscular injection or infusion; or
intracranial, e.g., intrathecal or intraventricular, administration. Parenteral administration can be
in the form of a single bolus dose, or may be, for example, by a continuous perfusion pump.
Pharmaceutical compositions and formulations for topical administration may include
transdermal patches, ointments, lotions, creams, gels, drops, suppositories, sprays, liquids and
powders. Conventional pharmaceutical carriers, aqueous, powder or oily bases, thickeners may
be necessary or desirable.

This invention also includes pharmaceutical compositions which contain, as the active
ingredient, a salt of the invention above in combination with one or more pharmaceutically
acceptable carriers. In making the compositions of the invention, the active ingredient is

typically mixed with an excipient, diluted by an excipient or enclosed within such a carrier in the
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form of, for example, a capsule, sachet, paper, or other container. When the excipient serves as a
diluent, it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or
medium for the active ingredient. Thus, the compositions can be in the form of tablets, pills,
powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols
(as a solid or in a liquid medium), ointments containing, for example, up to 10 % by weight of
the active compound, soft and hard gelatin capsules, suppositories, sterile injectable solutions,
and sterile packaged powders.

In preparing a formulation, the active compound can be milled to provide the appropriate
particle size prior to combining with the other ingredients. If the active compound is
substantially insoluble, it can be milled to a particle size of less than 200 mesh. If the active
compound is substantially water soluble, the particle size can be adjusted by milling to provide a
substantially uniform distribution in the formulation, e.g. about 40 mesh.

The salt of the invention may be milled using known milling procedures such as wet
milling to obtain a particle size appropriate for tablet formation and for other formulation types.
Finely divided (nanoparticulate) preparations of the salt of the invention can be prepared by
processes known in the art, for example see International Patent Application No, WO
2002/000196.

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium
silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, syrup, and methyl
cellulose. The formulations can additionally include: tubricating agents such as talc, magnesiurm
stearate, and mineral oil; wetting agents; emulsifying and suspending agents; preserving agents
such as methyl- and propythydroxy-benzoates; sweetening agents; and flavoring agents. The
compositions of the invention can be formulated so as to provide quick, sustained or delayed
reiease of the active ingredient after administration to the patient by employing procedures
known in the art.

The compositions can be formulated in a unit dosage form, each dosage containing from
about 5 to about 100 mg, more usually about 10 to about 30 mg, of the active ingredient. The
term "unit dosage forms" refers to physically discrete units suitable as unitary dosages for human

subjects and other mammals, each unit containing a predetermined quantity of active material
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calculated to produce the desired therapeutic effect, in association with a suitable pharmaceutical
excipient.

The active compound can be effective over a wide dosage range and is generally
administered in a pharmaceutically effective amount. It will be understood, however, that the
amount of the compound actually administered will usually be determined by a physician,
according to the relevant circumstances, including the condition to be treated, the chosen route of
administration, the actual compound administered, the age, weight, and response of the
individual patient, the severity of the patient's symptoms.

For preparing solid compositions such as tablets, the principal active ingredient is mixed
with a pharmaceutical excipient to form a solid preformulation composition containing a
homogeneous mixture of a compound of the present invention. When referring to these
preformulation compositions as homogeneous, the active ingredient is typically dispersed evenly
throughout the composition so that the composition can be readily subdivided into equally
effective unit dosage forms such as tablets, pills and capsules. This solid preformulation is then
subdivided into unit dosage forms of the type described above containing from, for example, 0.1
to about 500 mg of the active ingredient of the present invention.

The tablets or pills of the present invention can be coated or otherwise compounded to
provide a dosage form affording the advantage of prolonged action. For example, the tablet or
pill can comprise an inner dosage and an outer dosage component, the latter being in the form of
an envelope over the former. The two components can be separated by an enteric layer which
serves to resist disintegration in the stomach and permit the inner component to pass intact into
the duodenum or to be delayed in release. A variely of materials can be used for such enteric
layers or coatings, such materials including a number of polymeric acids and mixtures of
polymeric acids with such materials as shellac, cetyl alcohol, and cellulose acetate.

The liquid forms in which the compounds and compositions of the present invention can
be incorporated for administration orally or by injection include aqueous solutions, suitably
flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and similar
pharmaceutical vehicles.

Compositions for inhalation or insufflation include solutions and suspensions in

pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders. The
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liquid or solid compositions may contain suitable pharmaceutically acceptable excipients as
described supra. In some embodiments, the compositions are administered by the oral or nasal
respiratory route for local or systemic effect. Compositions in can be nebulized by use of inert
gases. Nebulized solutions may be breathed directly from the nebulizing device or the nebulizing
device can be attached to a face masks tent, or intermittent positive pressure breathing machine.
Solution, suspension, or powder compositions can be administered orally or nasally from devices
which deliver the formulation in an appropriate manner.

The amount of compound or composition administered to a patient will vary depending
upon what is being administered, the purpose of the administration, such as prophylaxis or
therapy, the state of the patient, the manner of administration. In therapeutic applications,
compositions can be administered to a patient already suffering from a disease in an amount
sufficient to cure or at least partially artest the symptoms of the disease and its complications.
Effective doses will depend on the disease condition being treated as well as by the judgment of
the attending clinician depending upon factors such as the severity of the disease, the age, weight
and general condition of the patient.

The compositions administered to a patient can be in the form of pharmaceutical
compositions described above. These compositions can be sterilized by conventional sterilization
techniques, or may be sterile filtered. Aqueous solutions can be packaged for use as is, or
lyophilized, the lyophilized preparation being combined with a sterile aqueous carrier prior to
administration. The pH of the compound preparations typically will be between 3 and 11, more
preferably from 5 to 9 and most preferably from 7 to 8. It will be understood that use of certain
of the foregoing excipients, carriers, or stabilizers will result in the formation of pharmaceutical
salts.

The therapeutic dosage of the salt of the present invention can vary according to, for
example, the particular use for which the treatment is made, the manner of administration of the
compound, the health and condition of the patient, and the judgment of the prescribing physician.
The proportion or concentration of the salt of the invention in a pharmaceutical composition can
vary depending upon a number of factors including dosage, chemical characteristics {(e.g.,
hydrophobicity), and the route of administration. For example, the salt of the invention can be
provided in an aqueous physiological buffer solution containing about 0.1 to about 10% w/v of

the compound for parenteral adminstration. Some typical dose ranges are from about 1 pg/kg to
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about 1 g/kg of body weight per day. In some embodiments, the dose range is from about 0.01
mg/kg to about 100 mg/kg of body weight per day. The dosage is likely to depend on such
variables as the type and extent of progression of the disease or disorder, the overall health status
of the particular patient, the relative biological efficacy of the compound selected, formulation of
the excipient, and its route of administration. Effective doses can be extrapolated from dose-

response curves derived from in vitro or animal model test systems.

The salts of the invention can also be formulated in combination with one or more
additional active ingredients which can include any pharmaceutical agent such as anti-viral

agents, vaccines, antibodies, immune enhancers, immune suppressants, anti-inflammatory

agents.

Labeled Compounds and Assay Methods

Another aspect of the present invention relates to a fluorescent dye, spin lable, heavy
metal or radio-labeled salt of the invention that would be useful not only in imaging but also in
assays, both in vitro and in vivo, for localizing and quantitating the protein kinase target in tissue
samples, including human, and for identifying kinase ligands by inhibition binding of a labeled
compound. Accordingly, the present invention includes kinase enzyme assays that contain the
labeled salt.

The present invention further includes isotopically-labeled compounds of the compounds
of the invention. An “isotopically” or “radio-labeled” compound is a compound of the invention
where one or more atoms are replaced or substituted by an atom having an atomic mass or mass
number different from the atomic mass or mass number typically found in nature (i.e., naturally
occurring). Suitable radionuclides that may be incorporated in compounds of the present
invention inchude but are not limited to *H (also written as D for deuterium), *H (also written as
T for tritium), ''C, BC, C, BN, I°N, 0, "0, 80, #p, g 3¢, 2By, By, “Br, Ry, 121, 124,
1251 and P*'I. The radionuclide that is incorporated in the instant radio-labeled compounds will
depend on the specific application of that radio-labeled compound. For example, for in vitro
labeling and competition assays, compounds that incorporate 3 H, 14C, ngr, 1257 131y 335G or will
generally be most useful. For radio-imaging applications N 18p, 1257 1237 1247 Bly Tpp 76Br or

""Br will generally be most useful.
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It is understood that a “radio-labeled ™ or “labeled compound” is a compoungd that has
incorporated at least one radionuclide. In some embodiments the radionuclide is selected from
the group consisting of °H, M*C, I, S and ¥Br.

Synthetic methods for incorporating radio-isotopes into organic compounds are
applicable to compounds of the invention and are well known in the art,

A radio-labeled salt of the invention can be used in a screening assay to identify/evaluate
compounds. In general terms, a newly synthesized or identified compound (i.e., test compound)
can be evaluated for its ability to reduce binding of the radio-labeled salt of the invention to the
enzyme. Accordingly, the ability of a test compound to compete with the radio-labeled salt for

binding to the enzyme directly correlates to its binding affinity.

Kits

The present invention also includes pharmaceutical kits useful, for example, in the
treatment or prevention of diseases, such as cancer and other diseases referred to herein, which
include one or more containers containing a pharmaceutical composition comprising a
therapeutically effective amount of the salt of the invention. Such kits can further include, if
desired, one or more of various conventional pharmaceutical kit components, such as, for
example, containers with one or more pharmaceutically acceptable carriers, additional
containers, etc., as will be readily apparent to those skilled in the art. Instructions, either as
inserts or as labels, indicating quantities of the components to be administered, guidelines for
administration, and/or guidelines for mixing the components, can also be included in the kit,

The invention will be described in greater detail by way of specific examples. The .
following examples are offered for illustrative purposes, and are not intended to limit the
invention in any manner. Those of skill in the art will readily recognize a variety of noncritical

parameters which can be changed or modified to yield essentially the same resuits.

EXAMPLES

Example 1
Preparation of 2-Fluoro-N-methyl-4-|7-(quinolin-6-ylmethyl)imidazolo| 1,2-b}[1,2,4}triazin-

2-yl]benzamide dihydrochloric acid salt
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A suspension of 2-fluoro-N-methyl-4-[7-(quinolin-6-ylmethyl)imidazolo[1,2-
b][1,2,4]triazin-2-yl]benzamide (421.2 g, 1.021 mol) (see U.S. Ser. No. 11/942,130 for
preparation) in methano! (MeOH, 6600 mL) was heated to 55 °C before a premixed solution of
aqueous concentrated hydrochloric acid (cone. HCl, 37 wt.%, 12 M, 420 mL, 5.10 mol, 5.0
equiv) in isopropyl alcohol (IPA, 1510 mL) was added dropwise at 55 °C. The resulting clear
solution was stirred at 55 °C for 30 min before methyl fert-butyl ether (MTBE, 6750 mL) was
added via an addition funnel over 30 min. The solids were slowly precipitated out after addition
of methyl tert-butyl ether. The resulting mixture was stirred at 55 °C for an additional 1 h before
being gradually cooled down to room temperature. The mixture was stirred at room temperature
overnight. The solids were collected by filtration, washed with methyl fer#-butyl ether (MTBE, 3
x 500 mL), and dried in vacuum oven at 45 — 55 °C fo constant weight. The desired 2-fluoro-N-
methyl-4-[ 7-(quinolin-6-ylmethyl)imidazolo[1,2-5][1,2,4]triazin-2-yl |benzamide
dihydrochloride (470.7 g, 495.5 g theoretical, 95% yield) was obtained as an oft-white to light
yellow crystalline solid. M.p. (decom.) 222 °C; 'H NMR (400 MHz, DMSO-dg) 8 ppm 9.46 (s,
1H), 9.25 (dd, 1H, J= 5.4 Hz, 1.4 Hz), 9.12 (d, 1H, J= 8.3 Hz), 8.51 (m, 1H), 8.47 (d, 1H, /=
0.9 Hz), 8.34 (d, 1H, J=1.3 Hz), 8.23 (s, 1H), 8.21 (dd, 1H, /= 9.0 Hz, 1.8 Hz), 8.09-8.02 (m,
3H), 7.79 (dd, 1H, J=7.5 Hz, 8.3 Hz), 4.77 (s, 2H), 2.78 (5, 3H, /= 4.5 Hz); ¥C NMR (100
MHz, DMSO-ds) & ppm 163.4, 159.4 (d, /= 249.9 Hz), 145.8, 145.4, 144.5, 143.8, 140.4, 138.8,
136.8,135.9, 135.7 (J=8.6 Hz), 131.2 (J=3.1 Hz), 130.7, 128.7, 128.2, 126.2 (J = 14.9 Hz),
126.0, 123.1 (/=3 Hz), 122.5, 121.0, 114.9 (J = 5.6 Hz), 28.4, 26.3; "*F NMR (376.3 MHz,
DMSO-ds) § ppm -113.2; CaaH 7ENO (free base, MW 412.42), LCMS (EI} m/e 413.1 (M + H)

and 435.0 (M" + Na).

Example 2
X-Ray Powder Diffraction of the dihydrochloric acid salt

XRPD was carried out using a Rigaku MiniFlex X-ray Powder Diffractometer instrument
(X-ray radiation is from copper (Cu) at 1.054056 A with Kp filter, Start Angle — 3; Stop Angle -
45; Sampling — 0.02; Scan speed — 2). The sample powder was dispersed on a zero-background

sample holder. The XRPD pattern of the dihydrochloric acid salt prepared by the process of

Example 1 is provided in Figure 1. Two-theta peak values are provided in Table 1 below.
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Example 3

2-Theta

43.7 107 7.4 Exanple 3

3.8

6.0

7.8

8.1
12.0
12.6
14.3
14.9
15.9
16.3
17.4
18,2
20.0
20.5
214
21.8
224
23.3
23.9
24.7
25.4
26.0
27.1
27.4
28.0
29.3
30.5
31.0
31.9
33.0
334
34.5
354
36.2
37.2
384
39.8
40.5
42.4
43.7

Table 1

Helght

43

H%

58
57
403
86
584
37
202
306
346
277
247
1367
283
212
240
60
314
281
176
1362
81
1456
226
138
142
962
165
502
76
485
285
166
78
381
449
180
82
79
894
107

3.9
277
59
40.1
258.5
13.9
21
23.8
19
17
83.9
19.5
14.6
16.5
4.1
21.6
19.3
121
93.6
5.6
100
16.5
9.5
9.8
66.1
1.3
34.5
5.3
33.3
19.8
11.4
54
26.1
309
13.1
57
5.4
6.8
7.4
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Preparation of 2-Fluoro-N-methyl-4—{7-(quinolin-(i—yhnethyl)imidazolo[ 1,2-b}]1,2.4)triazin-
2-yllbenzamide dibenzenesulfonic acid salt
A suspension of 2~ﬂu0ro—N-methyI~4—[7»(quinoIin—é-ylmethyl)imidazolo[ 1,2-

bj[1,2,4]triazin-2-yl]benzamide (500 mg, 1.212 mmol) in methanol (MeOH, 12 mL) was heated
to 55 °C before a premixed solution of benzenesulfonic acid (578 mg, 3.65 mmol, 3.01 equiv) in
isopropyl alcohol (IPA, 3.66 mL) was added dropwise at 55 °C. The resulting clear solution was
stirred at 55 °C for 30 min before methyl tert-butyl ether (MTBE, 12 mL) was added dropwise
via an additional funnel. The solids were slowly precipitated out after addition of methyl tert-
butyl ether. The resulting mixture was stirred at 55 °C for one an additional hour before being-
gradually cooled down to room temperature. The mixture was stirred at room temperature
overnight. The solids were collected by filtration, washed with methyl tert-butyl ether (MTBE, 2
X 10 mL), and dried in vacuum oven at 45 — 55 °C to constant weight. The desired
dibenzenesulfonic acid product (848 mg, 883.3 mg theoretical, 96% yield) was obtained as off-
white crystalline solids. M.p. (decom.) 270.5 °C; '"H NMR (400 MHz, DMSO-dg) 8 ppm 9.51 (s,
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Example 6
X-Ray Powder Diffraction of the dibenzenesulfonic acid salt
XRPD was carried out using a Rigaku MiniFlex X-ray Powder Diffractometer instrument

(X-ray radiation is from copper (Cu) at 1.054056 A with Kp filter, Start Angle - 3; Stop Angle —

45, Sampling - 0.02; Scan speed — 2). The XRPD pattern of the salt prepared by the process of
Example 5 is provided in Figure 4. Two-theta peak values are provided in Table 2 below.

Table 2
2-Theta Height |H%
4.9 688 100
9.9 163 23.7
11.1 169 24.8
13.8 226 32.9
15.0 441 654.1
16.3 378 54.9
16.7 262 38.1
17.6 53 7.7
18.3 430 62.5
18.0 46 6.6
20.2 661 96.1
22.2 284 41.3
22.8 a3 13.6
23.8 460 66.8
24.8 244 35,5
25.2 306 44.5
26.7 237 34.4
27.0 212 30.9
29.4 95 13.8
30.4 66 9.6
31.1 47 6.8
31.9 39 5.6
33.0 54 7.8
34.1 75 10.8
34.8 42 5.2
35.1 43 6.3
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Example 7

Differential Scanning Calorimetry of the dibenzenesulfonic acid salt

The dibenzenesulfonic acid salt prepared by the process of Example 5 is characterized by
the DSC trace shown in Figure 5. The DSC thermogram revealed one endothermic event with an
onset at 269.4 °C followed by an exothermic event with a peak at 270.45 °C. The experiments
were carried out on a Mettler Toledo Differential Scanning Calorimetry (DSC) 822 instrument,

initial temperature of 30 °C to a final temperature of 280 °C using a heating rate of 10 °C/min.

Exampie 7A
Physical characteristics of the dibenzenesulfonic acid salt
The dibenzenesulfonic acid salt is generally an off-white to light yellow powder in a

visual inspection against a white background.

Exampie 7B
Solubility of the dibenzenesulfonic acid salt

The dibenzenesulfonic acid salt is generally obtained as a off-white to light vellow
powder in a visual inspection against a white background. The solubility of the
dibenzenesulfonic acid salt at 25 °C was found to be approximately 3.9 mg/mL in water; 0.003
mg/mL in pH 7.4 buffer; 0.003 mg/mL in pH 8.0 buffer; and at least 29 mg/mL in 0.1 N aqueous
HCI.

The equilibrium solubility was determined by mixing the sample in the selected aquous
solvents (0.1 N HC], water, pH 7.4 buffer, and pH 8.0 buffer) for at least 12 hours. The sample

concentration was then determined by HPLC using a single point calibration.

Example 8
4-Brome-3-fluoro-N-methoxy-N-methylbenzamide (3)
To a suspension of 4-bromo-3-fluorobenzoic acid (1, 967.9 g, 4.4 mol) in

dichloromethane (5.9 L) and DMF (21 mL) was slowly added a solution of oxalyl chloride
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((COCl),, 560 mL, 6.4 mol, 1.45 equiv) in dichloromethane (520 mL) at room temperature. The
resulting reaction mixture was stirred at room temperature for 20 h and then cooled to 0 °C by
ice-water bath. N,O-dimethyl hydroxylamine hydrochloride (826 g, 8.4 mol, 1.9 equiv) was
added followed by slow addition of triethylamine (TEA, 2.5 L, 17.7 mol, 4.0 equiv} at 0 °C. The
reaction mixture was then gradually warmed to room temperature and stirred at room
temperature overnight. Once the coupling reaction was complete, the reaction mixture was
washed with saturated aqueous sodium bicarbonate solution (NaHCO;, 2 L). The aqueous phase
was back extracted with dichloromethane (1 L). The combined organic phases were washed with
water (1 L), brine (1 L), and concentrated under reduced pressure. The resulting solid residue
was dissolved into methyl tert-butyl ether (MTBE, 5 L), washed sequentially with water (5 x 1
1), brine (1 L), and dried over anhydrous sodium sulfate (Na;SOs). The filtrated solution was
concentrated under reduced pressure and the resulting solid was dried in a vacuum oven at 45 °C
to afford 4-bromo-3-fluoro-N-methoxy-N-methylbenzamide (3, 1106 g, 1153 g theoretical,
95.9% yield) which was used for the subsequent reaction without further purification. For 3: 'H
NMR (400 MHz, DMSO-ds) 6 ppm 7.78 {t, 1H, J = 7.47 Hz), 7.56 (dd, 1H, J=9.3, 1.6 Hz), 7.18
(d, 1H, /= 8.1 Hz), 3.53 (s, 3H), 3.25(s, 3H); CoHgBrFNO, (MW 262.08), LCMS (EI) m/e
262.0/ 264.0 M" + H).
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Example 9

1-(4-Bromo-3-fluorophenyl)ethanone (4)

To a solution of crude 4-bromo-3-fluoro-N-methoxy-N-methylbenzamide (3, 1106 g,4.2
mol) in anhydrous tetrahydrofuran (THF, 11 L) was slowly added a 3.0 M solution of
methylmagnesium chloride (MeMgCl, 2.5 L, 7.5 mol, 1.7 equiv) in THF at 0 °C. The resulting
reaction mixture was stirred at 0 °C for 2 h and then quenched very carefully with saturated
aqueous ammonium chloride (NH4Cl, 1.5 L). The resulting solution was concentrated under
reduced pressure to remove most of THF.‘ The residue was then diluted with ethyl acetate
(EtOAc, 5 L) and the resulting solution was washed with water (2 L). The aqueous phase was
extracted with ethyl acetate (EtOAc, 2 x 2 L). The combined organic phases were washed with
water (2 L), brine (2 L) and dried over anhydrous sodium sulfate (Na;SO4). The filtered solution

was concentrated under reduced pressure and the resulting solid was dried in a vacuum oven at
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45 °C to afford I-(4-bromo-3-fluorophenyl)ethanone (4, 890.8 g, 911.6 g theoretical, 97.7%
yield) as a solid which was used in the subsequent reaction without further purification. For 4: 'H

NMR (400 MHz, DMSO-ds) 8 ppm 7.89-7.84 (m, 2H), 7.71 (dd, 1H, J = 8.30, 1.87 Hz), 2.57 (s,
3H).

Example 10
2-—(4-Bromo-3-ﬂuorophenyl)—z-oxoacetaldehyde 5)

To a solution of I-(4-bromo-3-fluorophenyl)ethanone (4, 890.8 g, 4.1 mol) in DMSO (4
L) was slowly added a solution of 48% aqueous hydrogen bromide (HBr, 1420 mL, 12.5 mol,
3.0 equiv). The reaction temperature was gradually increased from 20 °C to 50 °C during the
course of the addition. The reaction mixture was subsequently heated to 60 °C and stirred at 60
°C overnight. The resulting dimethyl sulfide was removed by distillation and the residue was
poured into ice water (28 L). The resulting yellow precipitate was collected by filtration (save the
filtrate) and washed with water (5 L). The yellow solid was dissolved in ethyl acetate (EtOAc, 5
L), washed with brine (1 L) and dried over anhydrous sodium sulfate (Na;SO;). The solution was
then concentrated under the reduced pressure and the resulting solid was dried in a vacuum oven
at 45 °C to give the desired product, 2-(4-bromo—3—ﬂuorophenyl)-2-oxoacetaldehyde, as its
hydrate (hydrate of 5, 730.6 g, 1020.9 g theoretical, 71.6% yield). The aqueous phase (filtrate)
was extracted with ethyl acetate (3 % 5 L) and the combined organic phase was washed with
water (2 x 2 L), brine (2 L) and dried over anhydrous sodium sulfate (NaxS04). The solution was
concentrated under reduced pressure and the resulting solid was dried in a vacuum oven at 45.°C
to give the second crop of 2-(4-bromowS-ﬁuorophcnyf)mZ-oxoacetaidehyde hydrate (hydrate of 5,
289.4 g, 1020.9 g theoretical, 28.3% yield; total 1020 g, 1020.9 g theoretical, 99.9% yield) which
was used in the subsequent reaction without further purification. For hydrate of 5:'H NMR (400

MHz, DMSO-ds) § ppm 8.00-7.70 (m, 3H), 6.69 (br s, 2H), 5.59 (s, 1H),

Example 11
1~(4-Bromo—3-ﬂuorapheayl)-2,2~diethoxyethauone (6)

A 22 L flask was charged with the hydrate of (4-bromo-3-fluorophenyl)-2-
oxoacetaldehyde (5, 1020 g, 4.41 mol), toluene (7.5 L), triethyl orthoformate (1633 g 18L,
11.04 mol, 2.5 equiv), para-toluene sulfonic acid (33.5 g,0.176 mol, 0.4 equiv) at room
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temperature, and the resulting reaction mixture was heated to 110 °C and stirred at 110 °C for 6
h. When HPLC showed that the reaction was complete, the reaction mixture was cooled down to
room temperature before being poured into a 50 L separation funnel along with ethyl acetate (7.5
L) and the saturated aqueous sodium bicarbonate solution (NaHCO4, 3 L). The mixture was
stirred and the layers were separated. The aqueous layer was extracted with ethy! acetate (2 L),
The combined organic layers were washed with brine (4 L), dried with sodium sulfate (N a;S0y),
and concentrated under the reduced pressure to afford crude 1-(4-bromo-3-fluorophenyl)-2,2-
diethoxyethanone (6, 1240 g, 1345.7 g theoretical, 92.1% yield) which was used in the
subsequent reaction without further purification. For 6: '"H NMR (400 MHz, DMSO-dj) & ppm
7.94-7.94 (m, 2H), 7.78 (dd, 1H, J = 8.51, 2.08 Hz), 5.40 (s, 1H), 3.77-3.60 (m, 4H), 1.16-1.14

(m, 6H).

Example 12
6-(4-Bromo-3-flucrophenyl)-1,2,4-triazin-3-amine (7)

A 22 L flask was charged with 1-(4-bromo-3-fluorophenyl)-2,2-diethoxyethanone (6,
1240 g, 4.07 mol), ethanol (11 L), water (1.4 L), potassium hydroxide (KOH, 910 g, 16.3 mol,
4.0 equiv), and aminoguanidine bicarbonate (1105 g, 8,13 mol, 2.0 equiv) at room temperature.
The resulting reaction mixture was then heated to 75 °C for 14 h. When HPLC showed the
condensation reaction was deemed complete, the reaction mixture was cooled down to room
temperature before being filtered. The filtrate was then concentrated under the reduced pressure
to remove the most of the solvents. The residual aqueous solution was extracted with ethyl
acetate (EtOAc, 3 x 6 L). The organic layers were combined and concentrated under the reduced
pressure to give a dark brown solid. This solid was dissolved in ethanol (4 L) and the resulting‘
solution was treated with a solution of 0.2 M aqueous hydrochloric acid solution (4 L). The
resulting slurry was subsequently heated to 50 °C for 6 h before being allowed to cool down to
room temperature. A solution of saturated aqueous sodium bicarbonate solution (NaHCO;, 2 L)
was slowly added to the slurry and the resulting mixture was then concentrated under the
reduced pressure to remove most of the solvents. The aqueous residue was then treated with
ethyl acetate (20 L) to dissolve the solids. The two layers were separated and the aqueous layer
was extracted with ethyl acetate (2 x 2 L). The combined organic layers were concentrated

under the reduced pressure. The dark brown solids were treated with methyl tert-butyl ether
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(MTBE, 4 L) and the resulting slurry was heated to 30 °C and stirred at 30 °C for 30 min. The
mixture was filtered and the solids (green to orange in color) were collected (save the filtrate)
and washed with methyl rers-butyl ether (MTBE, 2 L) to give the first crop of the crude desired
product (7). The filtrate was evaporated under the reduced pressure, and the resulting dark brown
solids were treated with methyl fers-butyl ether (MTBE, 2 L). The resulting shurry was heated to
30 °C and stirred at 30 °C for 30 min. The mixture was filtered to give the second crop of the
crude desired product (7) which was washed with MTBE (1 L). The combined solids were dried
in vacuum at 40 — 45 °C to afford 6-(4-bromo-3-fluorophenyl)-1,2, 4-triazin-3-amine (7,585 g,
1095.1 g theoretical, 53.4 % yield) which was used in the subsequent reaction without further
purification. For 7: "H NMR (400 MHz, DMSO-dg) & ppm 8.86 (s, 1H), 7.97 (d, 1H, J=10.79
Hz), 7.81 (m, 2H), 7.52 (br 5, 2H); CsH¢BrFNy (MW 269.07), LCMS (EI) m/e 269.0/271.1 (M* +

H),

Example 13
6-((2-(4—131'0mo—3-—ﬂu6rophenyl)im§dazo{1,2-b] [1,2,4]triazin-7-y)methyl)quinoline (12)
1-(Z-Chloro-1-hydroxy-3-(quinolin-6-y1)propy1)pyrro!idine~2,S—dibne (11,228 g,0.74
mol, 1.1 equiv) and 6-(4-bromo-3-fluorophenyl)-1,2,4-triazin-3-amine (7, 181 g, 0.673 mol)
were suspended in 1-butanol (1800 mL) and the resulting suspension was heated to 110 °C and
stirred at 110 °C for 18 h (the reaction mixture becomes homogencous at this point). The reaction
mixture was then gradually cooled down to room temperature before being further cooled down
to 10 °C in an ice bath. The resulting yellow solid was collected by filtration (save the 1-butanol
filtrates), washed with cold 1-butanol (3 x 100 mL) and dried by suction. This solid was then
suspended in the saturated aqueous sodium bicarbonate solution (NaHCO3, 500 mL) and the
resulting suspension was stirred at room temperature for 1 h to neutralize the corresponding.
hydrochloride salt. The free base was then filtered, washed with water (500 mL) and dried in a
vacuum oven at 45 °C for 18 h to afford the first crop of the crude 6-((2-(4-bromo-3-
fluorophenyl)imidazo(1,2-6][ 1,2,4)triazin-7-ylymethyl)quinoline (12, 125.1 g, 292.3 g
theoretical, 42.8% yield). The 1-butanol filtrates were then concentrated under the reduced
pressure and the resulting solids were dissolved in dichloromethane (CH,Cly, 2 L). The solution
was wash with the saturated aqueous sodium bicarbonate solution (NaHCO;, 1 L), dried over

sodium sulfates (Na»SOy4), and concentrated under the reduced pressure. The residue was then
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purified by flash column chromatography (SiO;, 0 — 10% MeOH-CH,Cl, gradient elution) to
afford the second crop of 6-((2-(4-bromo-3-fluorophenyl)imidazof 1 ,2-b]{1,2 4)triazin-7-
yhmethyl)-quinoline (12, 19.7 g, 292.3 g theoretical, 6.7% yield; total 144.8 g,2923¢g
theoretical, 49.5% yield) as yellow solids. For 12: 'H NMR (400 MHz, DMSO-d) § ppm 9.23
(s, 1H), 9.11 (dd, 1H, J=4.98, 1.55 Hz), 8.85 (d, 1H, J=8.09 Hz), 8.25-8.18 (m, 2H), 8.12 -
8.00 (m, 3H), 7.93 - 7.86 (m, 3H), 4.70 (s, 2H); C2;H3BrFNs (MW 434.26), LCMS (ED) m/e
434.00/435.95 (M" + H).

Example 14
2-Fluore-4-(7-(quinelin-6-ylmethyl)imidazo[1,2-5] [1,2,4]triazin-2-yl)benzonitrile (13)

6-((2-(4-Bromo-3-fluorophenyl)imidazo[ 1,2-5][1 ,2,4)triazin-7-yl)methyl)quinoline (12,
200 g, 0.461 mol), zinc cyanide (ZnCN,, 32.7 g, 0.277 mol, 0.6 equiv), zinc powder (Zn, 6.0 g,
0.093 mol, 0.2 equiv) and Pd(dppf),Cl> (22.6 g 0.028 mol, 0.06 eqiv) were suspended in
premixed solution of N,N-dimethy! acetamide (DMAC, 2000 mL) and water (H-0, 40 mL). The
resulting suspension was then degassed with a stream of nitrogen for 20 min before being heated
to 110 °C and stirred at 110 °C for 1 - 2 h (homogeneous solution was observed). When LC/MS
indicated the reaction was deemed complete, the reaction mixture was cooled first to room
temperature and then in an ice bath to 5 °C. The cooled reaction mixture was diluted with a
mixture of the saturated aqueous ammonium chloride solution (aq. NH,Cl), the concentrated
ammonijum hydroxide aqueous solution (aq. NH;OH), and water (4:1:4 by volumn, 8.1 L) and
the resulting mixture was stirred at room temperature for 30 min. The resulting solids were
collected by filtration and dried in a vacuum oven overnight at 45 °C to afford the crude désircd
product (13). This crude material was then purified by flash chromatography (SiOs, gradient
elution with 1% triethylamine in dichloromethane, 2.5 % acetone and 1% triethylamine in
dichloromethane, 5.0 % acetone and 1% triethylamine in dichloromethane, and 10.0 % acetone
and 1% triethylamine in dichloromethane sequentially) to afford the pure 2-fluoro-4-(7-
(quinolin-6-ylmethyl)-imidazo[1,2-6]{1,2 4]triazin-2-yl)benzonitrile (13, 127.4 g, 175.4 g
theoretical, 72.6% yield) as yellow solids. For 13: '"H NMR (400 MHz, DMSO-d¢) 6 ppm 9.24
(s, [H), 8.81 (dd, [H, J=4.15, 1.66 Hz), 8.26 - 8.12 (m, 4H), 8.02 (s, 1H), 7.95 - 7.93 (m, 2H),
7.76 (dd, 1H, J=8.71, 2.08 Hz), 7.47 (dd, 1H, /= 8.70, 4.15 Hz), 4.62 (s, 2H); CaoH:FNg (MW
380.38), LCMS (EI) m/e 381.0 (M" + H).
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Example 15
6-(3,3-Diethoxyprop-1-ynyljquinoline (22)

A mixture of 6-bromoquinoline (8, 2.63 g, 12.6 mmol), propargylaldehyde diethyl acetal
(3.73 mL, 25.2 mmol, 2.0 equiv), triethylamine (TEA, 12.7 mL, 90.8 mmol, 7.2 equiv), copper(l)
iodide (Cul, 24.0 mg, 0.126 mmol, 0.01 equiv), and triphenylphosphine (PPhs, 0.39716 g, 1.5142
mmol, 0.12 equiv) in N,N-dimethylformamide (DMF, 15.6 mL, 202 mmol) was degassed with
nitrogen bubbling for 5 min. Palladium acetate (Pd(OAc),, 0.08499 g, 0.3786 mmol, 0.03 equiv)
was added and the mixture was degassed with nitrogen bubbling for 5 min. The reaction mixture
was heated to 90 °C under nitrogen with stirring. After 3 h and 10 min, HPLC indicated that the
reaction was complete, The reaction mixture was diluted with ethyl acetate (EtOAc, 100 mL) and
washed with water (H,0, 2 x 100 mL). The aqueous layer was extracted with ethyl acetate
(EtOAc, 20 mL). The combined organic extracts were then concentrated under the reduced
pressure to give the crude product as a black oil, The crude product was purified bjf flash column
chromatography (SiOs, 0 - 40% EtOAc in hexane gradient elution) to afford 6-(3,3-
diethoxyprop-1-ynyl)quinoline (22, 3.2 g, 3.22 g theoretical, 99% yield) as a colorless oil. For
22: 'H NMR (400 MHz, DMSO-dg) 6 ppm 8.92 (dd, 1H, /= 4.35 Hz, 1.86 Hz), 836 (d, IH,J=
8.40 Hz, 1.66 Hz), 8.20 (d, 1H, J=1.78 Hz), 7.99 (d, 1H, J=8.7] Hz), 7.76 (dd, 1H, J = 8.71
Hz, 1.87 Hz), 7.57 (dd, 1H, J = 8.09 Hz, 4.05 Hz), 5.58 (s, 1H), 3.75 - 3.55 (m, 4H), 1.17 (1, 6H,
J=17.16 Hz); CisH1sNO, (MW 255.31), LCMS (ED) m/e 256.0 (M + H).
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Example 16

6-(3,3-Diethoxypropyl)quincline (23)

Method 4. 3,3-Diethoxy-1-propene (548 g, 4.2 mol, 1.75 equiv) was added to a 22 L
flask charged with 0.5 M solution of 9-borabicyclof3.3.1] nonane in tetrahydrofuran (9-BBN
solution in THF, 8.4 L, 4.2 mol, 1.75 equiv) at room temperature (the internal temperature
raised to 40 °C) over 1 h.. The resulting reaction mixture was stirred at room temperature for
overnight. At which time 'H NMR of an aliquot of the reaction mixture indicated that all the 3 ,3-
diethoxy-1-propene had been consumed. 6-Bromogquinoline (8, 500 g, 2.4 mol, 1.0 equiv),
potassium carbonate (K2CO;s, 662 g, 4.8 mol, 2.0 equiv), tricyclohexylphosphine (67.4 g, 024
mol, 0.1 equiv), palladium acetate (Pd(OAc),, 27 g, 0.12 mol, 0.05 equiv) and water (90 mL)
were added to the reaction mixture in that order followed by degassing with nitrogen for 0.5 h.

The reaction mixture was then heated to reflux for 4 h. Once TLC and LC/MS showed that the
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buffgz)é feor at Irggst 12§h(%%0%f@%%%§p%%%n@é f#’oﬁ““\ﬂ/é@ fﬂfhéﬁfidél)erm ned
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di ch 26 +dbm tenperature. The resul ting reaction
m xt ure was stlrred at roomtenperature for 20 h and then cooled to 0 C by
i ce-water bath. N, O-dinmethyl hydroxyl am ne hydrochl oride (826 g, 8.4 m)l

15 et v ool 7mgs o ghomanl oLt LA ARARATER 2

ﬁ.?.ng 8%11.0 equjv) at 0 C

§ribs o a@e}rt@ogﬁﬁ@trmsphere@nhydmmmdmmwmmqwml4gmt Once
the;ﬁp hi QGréRagiol C. t.he reaction. m xture was washed with
sat ur a}tﬂgd aqageougfosag%q%@nﬁgl%aggglgl%lg?ae TRRSA WD A dskillekéstepparatys, Bytsse-aqueous

phaéjémw&ﬁ’ %&ﬁd@ @mnpla;c(lédl 2)i 15t xﬂhﬁhb@&@ﬁ?%@ﬂ@déd]anh)th MIO%OYI@.{%I glacor gani ¢

pha ter brine , concen P} under
redEIEcZ pres’sIl ‘0 hgt &8 Pﬁ?iﬁé%&ﬁ ayql@:@qtmw@é 3@, $Sbhnesl, 2 sudvmishy|

t er bedudt drbpweish i t Wb
o b gt bl G ATUR L o8 e (E 5 1)

fi| ¥ an%@)ﬁlaﬁhl éﬁlomtsofakmctém m:ﬁcﬁdwamaﬂreoﬂe@mm;@ﬁmi%ﬂrag %%s g
r st q, a8, 8.4 a8 vacuum oyen at 45 C t P
4- br ono &gm UGr o I\E rﬁs‘i ?1?%39 YA EBE helistiiBite teaperagyre 1568 8g °C.

t heBhedisatites ABle0a wheh dblunhl T 2P LURLON TR SHBSSAHEn Teaction -

W t{]@ﬂt él her pur| fication. For 3:
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N so utlon was used directly for the
next step.

To the above 9-BBN solution, 3,3-diethoxy-1-propene (19.3 g 142 mmol, 1.89 equiv)

was added dropwise while maintaining the temperature below 30 °C. The reaction is slightly

exothermal and white precipitate slowly dissolved. The reaction mixture was then stirred at room
temperature for 18 h.

To the solution prepared above, 6-bromoquinoline (8,15.7 g, 75.4 mmol, 1 equiv), ...

tricyclohexylphosphine (1.27 g, 4.52 mimol, 0.06 equiv), potassium carbonate (20.8 g, 151 mmol
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1-(4-Bronp-3-fl phenyl ) et hanone (4) To a solution of crude

4- br ono- gy‘??{l})@g{%&l@mt hoxy- N- net hyl benzam de (3, 1106 g,szﬁz‘H]BM“%
anhydrous tetrahydrofuran (THF, 11 L) was slowy added a 3.0 M sol ution of
met hyl magnesi um chl ori de (MeMgCl1, 2.5 L, 7.5 nol, 1.7 equiv) in THF at 0 C
The resulting reaction mxture was stirred at O C for 2 h and then quenched

very 2cauef) dddywaet (9.424 il SX3etmagieats Aded Mhe ik ilreias BedM#Glith ditcrBgdn) - The
i on was oncentrat ed under reduced pressure to rermve nost

0 A BedD 15 AP T R o DA 2D BOF Eog ek mreok EOBAGuVEWEY and t he
resu'a@dlé@l%ﬁQhﬁﬁ ﬁﬁem% %g Mt&ﬁ&lg\ﬁ@’é}e&n %ﬁ%ﬂ%‘dﬁalrg@ﬁm?%%qgg Bg%gtur S

extracted wt acet oI ned or gani ¢ phases
wer e whiabbrsed o ’fﬂw"@\mdemal@tzamc)d atﬁﬁ k18 °CXot} - amdvmmdwmemommdr ous sodi um

sul fate S ered sol ution s c¢oncentrated under reduced
pr esg?ﬁa@&’ Qla A4 Gﬁ% rpeécgap,tt}lﬁéeaé@g |“@S6Jé'%°°ﬂ?‘?‘£g ﬁi e AR R Wg8 cogigy to
2009¢0kAs3 EhiftaitdSEND A QA4S R OARC 4 Dm) faﬁ& @ateé (H§O 162 mL) were added axid th97 20

1- (4-bromo-3-fl uorop henyl%athanone (4, g theoretic
yi el enzanis layes gyas geniiptedy Mg oquenwd amﬂ'tMﬁeGEWQ@hWéhEtWEmtatmeMch@thOf urt her

77 L8 G ol pkare Bfigi s Wit oRGRAH il i aha™* (M 20

2- (dedicomeatSd ﬁﬁdwmmhmap&smxean&tm;deewdep&@ﬁed by flash ¢bfurdg sol uti on of
1- (4-br onp- 3- pet hanone (4, 890.8 g, 4 in DMSO (4 L) was

o1 OO RaGR PR SOl B bTORRIDAG i bEsTR I BRSO 5186: 1420 i
12. 5 |-l df
digBbxyetofy Fflthotine (19197168 016 i BHRELAbYS BPa O AU Vol diSgased Trom

20C to 50°°C e cours fion reacti on mxture was
subsfogué fit beyidestatab tb the nGlerG] arade fibir MethodtA G0evErpy@npirghie aspbe resul ting
dimethyl sulfide was renoved by distillation and the residue was poured
into ice water (28 L), The resulting yellow precipitate was coll ected by

filtrati opefioawe A Reridelorkas %)d@tﬁgxy‘ﬁﬁé%qgn‘ﬂﬁ tyg,qw% éz%e%é wggﬁégmﬁh& W

solid was dissolved in ethyl acetate rine” (1 L)
and aidi188e palladivam by drbos (Sog) indTEEI($ atlé Waﬂdﬁfsmg)enaﬁmmchm [Hitat dmtmvée & hen

L R LR
2- (42 tarma 3rifd ddﬂﬂﬁrﬁﬁ@lefﬂﬁ‘&ﬂes %%@@itﬂit&?@ﬁﬁ?the@édd&é physlirdicaffdygrate of 5,
730. 1020 Xg] theoretical, 71.6%yield). The aqueous phase (filtrate)

was (éﬁt@l%?@@rw Mauénalipe (3% 66 ag 57 @&t]go;_e};c@nag% S ahed od whishe phase
was g gﬁ-ﬂjf Wﬁe@g@%(p%r ozoel'u)si:d F{ fh@%u’lgéq@nt ?ﬁ%%i? gtgogt\r/{g an hydr ous

sodi um ate I On "was “concen “Y educed

pr e psrifieataomcknt hveasriésitichl tn@mbuedal\/msddiﬁ'biﬁddetho@m/xa@uw0@ able hb&ett 0 give
t he second crop of 2-(4-brono-3-fluorophenyl)-2-oxoacet al dehyde hydrate
(hydrate of 5, 289.4 g, 1020.9 g theoretical, 28.3%yield; total 1020 g,
102G\ Qndpid pporetical, 99.9%yiel d) which was used in the subsequent
reaction wthout further purification. For hydrate of 5:1H NVR (400 MHz,
DVEO-(@8in @ixp prplproparal 79 (m 3H), 6.69 (br s, 2H), 5.59 (s, 1H). Exanple 11

SR o AR T i NN e
102g @O’?Glm@)i U@'S)equh@'tﬁet@ﬂ—ﬁu?yl?hds})hoﬁlﬁine{étlﬂé‘ﬁuo%ﬂol?ﬂ% gMT%tOel 424838093 1.8 L,

2.5 equi v), para-toluene sulfonic acid 176 nmol, 0.4
eq uﬁwv)a@ndf dionanafb 10 oyoprBREpPENESPOSsddG Kdution was then degassed with a

steady stream of nitrogen for 20 min before 6-bromoquinoline (8, 1055 g, 5.07 mol, 1.0 equiv),
allyl alcohol (588 g, 10.1 mol, 2.0 equiv), and N-methyl-N-cyclohexylcyclohexylamine (1186 g,
6.08 mol, 1.2 equiv) were added at room temperature. The resulting reaction mixture was stirred
at 50 - to 55 °C for 8 — 12 h. When TLC and LC/MS showed that the reaction was deemed

complete, the reaction mixture was cooled to room temperature before methyl rert-butyl ether
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tenperature, and the resulting reaction m xture was heated to 110 C and
stirred at 110 C for 6 h. When HPLC showed that the reaction was conpl ete,
the reactW8"W %¥#dle was cool ed down to room t enper at ur @CEAFSE8/ 012 hg
poured into a 50 L separation funnel along with ethyl acetate (7,5 L) and
t he saturated aqueous sodi um bi carbonate solution (NaHCO3, 3 L). The

m xture was stirred and the | ayers were separated. The aqueous | ayer was

A e e e T R A

with l?ri ne L&g%é) dried with sodium su

under "YHEST? 540 prie dsiorebeing Sltered throngide plhg(cf-cohieNTha Mfraenaphenyl ) - 2, 2-
di et heyyehhaRangd 345. 7 t heoretical, 92.1%yield) which was
used in the subse%ﬁ}é%lge%rﬂgea rF%SHrevﬁ‘nfjﬁ%%’feS’%H? piaspupfied by Bagh eodumFor 6: 1HNMWR

(400 KhemanBephyaRi®,, PPMET %9 4th7] Qb - = 1..2.08
Hz) % ??9?645 1@0 o .73{-3. 6% (%, 4trg, o 63513éﬁ%‘ﬁ%%gﬂb%&%@%?%q%&m“

6- (4- Br ongngl (g} oi%eg 11 & theoreiicaly %37 Yohaga metlave ofl Ayhish 2Qidifiéd ﬁf&&&!{}@s

char gepbrntiddidg 4t4r s 6OORG-d- I 12 di-et.haxyet hanone (6, 240 g,
4.07 %), et“??%rfol (11 L(%,gf m}ait%rgp‘?%a%%é %ﬁggééﬁ)g#wg?%% 4, (R4 910 g,
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o 755?56‘*?%?%@@% H o4 (50 Vv EEHach Saizan 4is6ich 1o was e od
conpl i Hzh,hB 08 ¢atH| o8 16ty e, £ Oy f t ture before
bei ng( tr[i I%er ed. . The fil trat‘?’mggqf’ﬁgﬁglcoﬁggﬁ\ty&acﬁlég"mﬁgﬁgf@dhgw

pres E)emeolgrﬁé%v%}{l)-he nost of the solvents. The residual aqueous sol ution
was extracted with ethyl acetate (EtOAc, 3 x 6 L). The organic | ayers were
conbi ned and concentrated under the reduced pressure to give a dark brown

sol i d. ThiMehof P walstidi 58043 0ctiéhoiphaHDloniiblibd (Aidisy KSPWLLL0G sl uti on

o¢hloric acid ton (4

was t it sol ytion of 0.2 M aqueous hyd
L) . %i%g%r’ ?golﬁM ?Pﬂé%s‘mf"ﬁﬁn fiy! agstte dierel 92Haaradobled 56 0CCheforéa h pef or e

bei ngqmddue WeekobBlofo ati tienper.ature. A solytjon of saturated
aqueo?Js sog?ur% bi car blgggpg Stgg'lt{??l Rg]r% l?:@%@e AR W@%I‘%ﬁﬁf%ﬂ theleragtiano t he
sl ur FpRgR#urerhelove §UCt Theresiliing reactios miXar W et Afuddiflehs 3 R § equced
pres%rmgﬁTién%&%%Mf dt he spol vents. The aqueous residue was then
treated w'th &thyl & (“f@?dﬁge ECUPTEWaY anplbie, holréadtion Fagqhemehddyer s
wer ewsthpaied @id 3andad ke r xtracted with ethyl acetate (2 Xx
2 L). Thelg_?gengiﬂggaa%rggﬁﬂg a%é@x@/grdgg@dﬁgg ‘P%f“e%%ﬁa@rth@ﬁH Yasduced

pr es&iivgen : aprowarcssepardted wad ehel do@adieda it - t her
U0 209814323 LRCTLUS20091 044672 CMIBE g L),a%‘gﬁé”“’f@’%é“ufvﬁ?ﬁg‘%s?{ﬁ S was
heat'ed 16’ 307'C Bnd SEiG9 Rerug layers vare wasgtmdiwith britkee(2ii)x driecewith sodiimt er ed and
t he sibllated™ValSID.Heihd RnOERALS ol]lecte ave the filtrate)
and }ﬁ%Shed Wi tﬁ nmet hyl tert-dglq?f/tﬁkg% é’%}? l%/ﬁ‘%ﬁe{ofﬁtﬁr £ %ﬁi guinpknr r st crop
of PHIPTeRATAL9da8] 3 85 be teordtithl, 1T06) fid 4 yelRive oINAShiEN 3RO FALAD H!fﬂdef the
redygss : he. resulting dark brown solids were treated with
met hg‘?ﬁltcg{tt%-%%%{n%e“e e*%’“?ﬁ%@%ﬁmeg 1 iguery semipatably aspentrSinswthisheateed to 30
C amhteidlmas dowtd BGeCuffithendd pivd) it W ' . iltered.to gjve the
secgqllﬂgcr o%of _the crude %egi%d“pr%?ﬁg%ﬁ%%ﬁv\lﬁggﬁe %Iﬁmgﬂ%wa}w MIBE (1
L) . T PBHBFHEA- sol i ds were dried in vacuumat 40 - 45 Cto afford

6- (4- brono- 3-fl uorophenyl)-1,2,4-triazin-3-amne (7, 585 g, 1095.1 g
theoretical, 53.4 %yield) which was used in the subsequent reaction

i t hout Markdse? A2 Liflaskhcharged wath 07 de6). 5. . 8. 86
\(Ms,%%l%g 97 @jp B! :z: giem Hz) 52\7/115’311% 5 ,YM?%%?@,@%IBW
CoHEBAERIOTHAR 68507y, I (IEPI)?/Orﬂqw\Q@g.Mgdmmmgmm.Lm%rml e 13
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1- ("EARIIREIE R seepq@entigui anoleil o fooy JoRTpeRin: RMA §@kbdlN8oR 1t a0g (11,

22 149 £ l, .1..1 equli n ]

6- ?fﬁ’? bt gh%%%f)%%%@brﬁe@yw& %’?12‘?443% il 259009, patladiing Zeta8PAGOAB),6TR 1 gpl ) wer e
s usheTdl, i0r0Sleduist) pmohss (k809 h in spensi on was heated to
110 C and sti rlc}qlgd )gptmlloc fordsrﬂf)ée ﬂ{}%tdﬁé%é{ag?ﬁ%woﬁ@if Ypecones
honogeneous at this point). The reaction m xture was then gradually cool ed
down to roomtenperature before being further cooled dowmn to 10C in an ice
bath. The resulting yellow solidsas collected by filtration (save the
1-butanol filtrates), washed with cold 1-butanol (3 x 100 nL) and dried by
suction. This solid was then suspended in the saturated agqueous sodi um

bi carbonat e sol uti on (NaHCO3, 500 mi) and the resulting suspension was
stirred at roomtenperature for 1 h to neutralize the correspondi ng
hydrochl oride salt. The free base was then filtered, washed wth water (500
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6- 02- (4- Brono- 3-f |l uorophenyl )i m dazo[ 1, 2-b] [ 1, 2, 4] tri azi n-7- yOret hyl ) qui nol
ine (12, 200 Q.461 nol), zinc cyanide (ZnCN2, 32.7 gp 0 277 nol, 0.6
equi v), %Z)‘Wj’e‘r (Zn, 6.0 g, 0.093 nol, 0.2 equivV) ?%‘b‘ﬁ Cl12
(22.6 g 0 028 nol, 0.06 eqiv) were suspended in prem xed sol ution of

N, N-di met hyl acetarni de (DMAC, 2000 nmL) and water (H20, 40 nmL). The

resul ti ng suspensi on was then degassed with a streamof nitrogen for 20 mn
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t henyl
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bub 0 QAc 8499 3786 |
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for h&tmdsléﬁtﬂe’ﬂeactlon m xture was heated to 90 C under nitrogen with
stirring. After 3 h and 10 min, HPLC indicated that the reaction was
conplete. The reaction m xture was diluted with ethyl acetate (EtO0Ac, 100
m.) Faagh \;@ﬁhed wth water (H20, 2 x 100 nmlL). The aqueous | ayer was

extract ed with ethyl acetate (Et0Ac, 20 nL) The conbi ned organi c extracts
mré(@@ﬂomh@e’drmb@wdhﬂ 6tﬁprb@ﬂymdgmms&gg @idn@ (pive the crude product

bl fied by flash |
hr ot oYELBHF £ SPBSh G- (Rl Al PTer RN e 2wl Il exdOrlp to af f or d
6- (&Iarof&hﬁ(fd}lmy pl%DTﬁ-L)V\QXﬁ c)d&!‘HdQQb'“@ﬁ/)isﬁ(?rg 8603%}92 5‘\%%3 gg)j td;for ety )8“’3 2 (dd 99%

yi elg:)mas a colorless oil
ogowscippmidg M8ESH3G3 2,8 Bemek 108 guiv) webe a‘zﬁie&lZThe]:eﬁﬁtulrgbeact&mZO (d,

11 1-}11 r§ %va% ggmﬁ_{to %gvggz(\ﬁ@'rq_@ gnégnwﬁmr%(bgéox%% heg%ge%g)wéa;m%téédg%n i H)87
1 %zz:tzﬁgggggg%%%%@ U??ggg}%ﬁ ?ggg%tm% arblind G whEL )t (Bl RefS6- 0 (M
precipitate had formed at this point. Once TLC and LC/MS showed that
the reaction was deemed complete, the reaction mixture was diluted with ethyl acetate (EtOAc,
1700 mL) and the resulting mixture was cooled to 0 °C. The solid was collected by filtration and
the collected wet solid cake was placed in a flask and triturated with water (750 mL). The

resulting suspension was stirred at room temperature for 30 min before the solids were collected
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gFl eBr N Mol . vw: 208. 05 Method A 22 C161-117NO2 tVbl. W: 255.31 CEtH2/Pd-C
CEt Exanpl e 16 &3 3- Di et hoxypropyl ) qui nol i ne (23) Met hod A

3,3-Diet ﬁ%@?ﬁ%ﬂ”“?ﬁ bpene (548 g, 4.2 no!, 1.75 equiv) waBCHESEWAHR 22 L
flask charged with 0.5 M solution of 9- bor abi cycl o[ 3.3.1] nonane in

tetrahydrofuran (9-BBN solution in THF, 8.4 L, 4.2 nol, 1.75 equiv) at room
tenperature (the internal tenperature raised to 40 C) over 1 h.. The
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to the reactiaon mxture in that order followed assing Wlt ni trogen
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d =t t
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nmagnesi um sul't SO4)” and concentrated under the reduced pressure. The
resi due was purifi ed by colum chromatography (Si 02, 10- 60% of et hyl
acetate '191

o s i B0 U st it fndlin SYpré gl (o° égﬁaoﬁoﬁm}félﬁcéf@mm% 5%

el@p2 ag., 3.87ahe Iwesa@di 8.81 (dd,
IyIH (JE—) 4.23 Hz, 9 o) togf@cb(gf%reiﬁ%fqgwgg %OQW Odequ J= 8(62 Hz

Hz) ,
| epzpip geid ($6 g70 QiOZt e, 01§ eqmﬁf)enda’vﬁehlorqsugenimﬁa (NC8657.8d, 0.4H . 1= 8 25

2
e o2 by bl W O Bl s BT By B 20
259 r&iz)tmg_c@ﬁs(ﬂﬁh)m mlag aﬁ@,@ec?to(\’l)‘&hnﬂolr%@m temperaf¥ed ARGst#yedlat RIgaat | ve. 9- BBN
was gener at e el ghnﬁlu and used to prepare conpound 23 as discribed as

f ol ItGHRETatyY G PN IREY  heraa i wsrension-agd dsiNS xhewdhthe ( DVE,

i str TPV o BRI AR Bhg R oA PR H MEE Sl B hadto Wt ot

2 e@od e remdtingddeduranvdststiged of robindemperanee firurie ThegokaswetefhDEp@lbit 0 22C.
sol utiqn, .1, 5-cyclo 16. 3 , 151 nunol, 2 equi v) was added

dr og Hhiaion DW@ﬁa] g“ﬂ@’ﬁ%ﬂ \é?ta@ggﬁ‘g *%ggﬁéﬂ‘ i eﬁ ‘ﬁ“@@’c‘taﬁ'élﬁntaeﬁ%eﬂét te of 50 -

e R e LR SRR sl S A T

ni t (dg&h 8Eni 2.8 gHbeatitinal, 16086 e'leﬂcﬁrapena)tfiawhxtw paeticr84hich vﬂ'd@&"omcistblbld ates

col vol u f 21 The oil bath was renoved and anhydrous THF

(491ﬁdﬁ§&\?\/§02t%gdr%edlal OP]@S%?&%‘FW{%BO’P%&}FWW xture was taken for |Fl

NMR anal ysis and the result indicated the ol efin was consuned. This 9- BBN

solution was used directly for the next step.
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To the above 9-BBN sol ution, 313-diethoxy-I|-propene (19.3 g, 142 mol, 1.89
equi v) W ropwi se while maintaining the tenper 0 C. The
reaction |sﬂg9?gﬁgly exot hermal and white precipitateagggﬁfgﬁ%gégélved.
The reaction m xture was then stirred at roomtenperature for 18 h. To the
sol ution prepared above, 6-bronoquinoline (8, 15.7 g, 75.4 mol, 1 equiv),
tricycl ohexyl phosphine (1.27 g, 4.52 mmol, 0.06 equiv), potassium carbonate
(20.8 g, 151 nmmol, WO 2009/SbAgat BREkaPIRAILPA4622 2 equiv), and water
(0.421 m., 23.4 nmol) were_added. The m xture was degassed with nitrogen
bubbling for 10- 15 m n. BHal yadi um acet ag e 7598 g, 2.26 nano],
0. 03 equi v)M added "gib @&%r gerny Ng2M@as ¢ tfiued for an
addi ti onal  NIDg reéact i ca.miXture eat ed/ta C_d¥2mai nt ai ned
at 75 - 78 C for jké h. Wien HPLC showed th bl eti on siogte reaction,
t he heating was di §Cofiti nued and the reaction re was cooled to room
t enperat ure. Ethybﬁﬁkgtate (Et OAc, 162 nl) nd1Ma§er (H20, 162 nlL) were
added and the orgamecbayer was separ ated. S gﬁbus | ayer was extracted
with ethyl acetate (EtOAc, 2 x 60 nL) and the conbi ned organic extracts
were dried oyer sodi um sul fre#he (Na2SO4) and concentrated underat he reduced
pressure. Thg residue was=purified by flash cofjum qQﬂgﬁato apny (silica

i ! i f4gid

preal

@

f

di et hoxypr op I B} 9% yield) as a
clear oil, which waslfgund to be identical to the ng{eifiad made from Met hod
A in every conparable aspect. Met hod B. A mi xthir e of

6- (3, 3-di et hoxyprops1l-yn-1-yl)qui noline (22, 56 ngdaniriiod®ol ) and 10%

pal | adi um on carfeflyil& m) in THF (5 nl) was hydr 6g8peyrs® under H2 at 1 atm
for 6 h. The reaction mxture was filtered througha®f#t e bed and the
celite bed was washed with THF (2 x 2 nL). The conbined filtrates were
concentrated under the reduced pressure to afford 6-
(B,QEghﬁﬁﬂqyypropyl)quinoline (23, 56 ng, 57 ng theoretical, 98%yield) as
a clear oil, which was found to be sufficiently pure to be used in the

s ubseluomo-4-Gafemirurinv-y hoethyhimidaes [, 2000 1,3 4l 002 DB b5 hdqniycal to the
neterlaligade fr.om ghod A in every conparabl e aspect. Exanple 17

3- (Qui nol‘i ﬁ‘f%’-ew%?%% Kefio-4-6)-(quinolin-6-wimpetayd Jimidaxopl2 41l | 2dlkriamers 2-c har ged

Wi t RYpehfoksti 7 _ )(fli l.adj ,...0. 07 | ,.0.015
eunV?, tri-Fﬁ??x%ﬁgiggﬁgﬁﬁﬁgﬁﬁﬁﬁﬁ?@ﬁ?a?#%%&%egﬁg@%°%22°§9dg?§@5hhb|, 0.03
equiaty watmd2 i okames baded o 10 "Cdbombgenpes at titfsepoiihend aftddtdt AL oe i on was

t he W st ga tream of niitrogen fqor 20 m n before
5- brﬂ(g)ggxgﬁ%s}?fg\ﬁhﬁ% £{3@?}s il’efﬁ%aq%j t%g TepELRR Was deqn lete gihp yeacHpR BIENIC(VEB8 g,

10. odted don @ BOUISYPC baRgle DeiE bllied Wiy eAeN@Xh GG ?fﬂﬁ@éﬁlﬁﬂg af {4186 9.
6.08 nol, 1.2 equiv) were added at room tenperature. e resu %lng reaction
m x %FBOWX@EQ'_ Wasdhenpgookyl dowrptogsoig tewpergiure (2llbw swhe forfilsGt apd 50 & MVS showed
that,d i sEfRat oYL Y&E ﬂ%ﬁ%ﬁ%ﬁ%{@é&xgﬁ gﬂ{e{?{ég é)tryﬁﬁ&gtliq%wrgsﬁ%duvrvgh \évggm}(lzool ed to

roomtenpetature before

20080 04B 2T 1RGHULSRAO! Q968 679), arld\FRE in 10abdurBSerPAdR B LAGad SAGHH: AP
nlx%$ra. ahe resultgn? m xture was stirred at roomtenperature r10 mn
bef ¥f¥dps i

ot @raglipr dmghydlipidagold 2- 21 2 geriaZing -p i) beraicacida 44,

; 0 d,th i d ified b

Vaen 200 3 e HR0Rleh oL SRNDBE B SEb Aef Yoy wihnitetic ol € Pri e

gr adibenDMS Qids phpprh 6. 34 (.01 HY), 8:26qad, oL, ins5YH Hat 0R3nal), ¢ Bg (&951,%99 19
which solidified partially Upon

s MR I N ]
L 3017|508 ()8 588 H, Apfagilh Al 1593

8. ThesasepMOB 30938), LCAGS (B0 m/2 OO (M'8: B Hz, 4.36 Hz), 105 (t, 214,1= 7.26
Hz), 2.89 (t, 2H, J= 7.26 Hz); C 2FI HNO (MW 185.22), LCMS (EI) me 186 (M-
+ H. Method 1. A solution of 6-(3,3-diethoxypropyl)quinoline (23, Method A
of Exanple 16, 520 g, 2.08 mol, 1.0 equiv) in ethyl acetate (EtOAc, 2.2 L)
was cooled to O C before a 2 N aqueous hydrochloric acid (HO solution (2.2
L) was added over 1 h while keeping the reaction tenperature below 5 C. The
resulting reaction mxture was stirred for an additional 2 h at 0 - 5 C
Wien TLC and HPLC/ MB i ndi cated e reaction was conpl ete, the reaction was
guenched with an ice cold 3 N aqueous sodi um hydroxi de (NaOH) solution at O
Cuntil the pH was between 8 to 9. The | ayers were separated and the
aqueous | ayer was extracted with ethyl acetate (EtOAc, 2 L). The conbi ned
organic |l ayers were washed with brine (2 L), dried with sodiumsulfate
(Na2SO™4), and concentrated under the reduced pressure to afford crud

P B P B a NN A -



further purification. Method 3. A 22 L flask charged with 0.5 M

sol ution_of 9-borabicyclol3.3. I] nonane in tetrahydrofuran (9-BBN, 5.75 L,
2.89 nol WOXWIRAHIY) and tetrahydrofuran (THF, 6 L) wasPEFESIWHMHIN

3, 3-di et hoxy-1-propene (393 g, 3.02 nol, 2.10 equiv) at 0 - 5 C and the
resulting reaction m xture was subsequently warned to room tenperature and
stirred at roomtenperature for 14 h. 6-Bronoquinoline (8, 300 g, 1.44 nol,
1.0 gmaimyple 2pal | adium acetate (Pd(OAc)2, 16.1 g, 0.072 nol, 0.05 equiv),
pot assi um carbonate (K2CO3, 398 g, 2.89 nol, 2.0 equiv), WO

20092 8gpna-peme tinybAc( 9qoudins-y metigl) phicayd|p/2ebh2 [Hetr(a2 8B 26/ ben kRide|

0. 05 5ﬁ]qui v), and water (52 g, 2.8 nol) were added to the reaction m xture
at room tenperature before being degassed with nitrogen for I h. The

resul ti ng A eapéisin dﬂzxﬂwr@WS(ghﬁ@li%-ylﬁaeﬁ@l)Qnﬁd%&ogz_,ﬁb][Y\bﬁi’]mﬁ%_z@”d LC/ M5
showed the. reaction wa eened conpl ete, the reaction mxture was cool ed

s d
to rdeRsnzeirrsrhtldr 8 lahe Watemol 4. 9qupasind dersgotrzzoi-bsol ve the salts, The

i M d h d t
Pomiceliin i s SRR G L S T RN
The wﬁimetbylﬁ@nm‘%wmﬁdsmogmwwayireaaewaha s(:)!iit%ﬁ}fz&/llr%ethﬁ&ﬁirfeiiht ralt e ,
was ate er the reduced, pressure to a volune of approxi mate
L an’gﬁt‘q ﬁ?g%@i‘r gﬁggﬁ?érl %&FQ}H‘Q/\%‘?TS ﬁ%ﬁnéﬂﬁé’a’ empgrafuigy Ehe Eaiiﬁﬁ%)o a flas ky
cont @hideRurd | cu{g@rmgq oL ' | UL i ) at 0 - 5
C Ttﬁgiyfesul ﬁ%ﬁ%%%%uti on&lwas g?lﬁﬁlggﬁ ggﬁgih-gl%&%%f%fjé%9§3%¥@}%ei ng
querksisaeiomegereous ancsdhagddversofoeahyhmbhcarbomaplete( NatGERMISOITRA G82at 0 C

til,t bet. t0,9.. The | . ted and th
Oy LA R R0 BVEER et Sades o I reRARh SRS e e Tt mERBOBY or g <
| ay enitwe s SaFHest robinempéairé forld)- 4 dr vagn \MG/MSS%WM}%M\E?BE%%@%%@) ;
| C

and concentrated under the reduced pressure. The residue, contai ns
t he veasulpemsd completts thefeactipnymixapa mas tegtpd with waler (950 chlby The mstitiopl unm

h ( i 9 | te | di. | ut i

£ o SIRIAGAR bl fow i p IR LARGHE Wit u DS 30 AR B e ' £ 00)

?s aogl\i)ﬁ won colléctediby filtration ahd washddovifle whtte (H00GAL). et OB Skl @k as Phtyal ned
rom

gocgis 1 and 2., Exanple 18 . _ _

1- ( SURRETOIN LIRS ) Water gid Acntomitrde (1 p by poluysy 20e0 indi) aed thegestilege (11)
Met hsi 11 5 j 0+ H- . | 7 2.2 |, 1.0
Vet baheofassti b kPRl 00 HoRIBPNRL Ryl hray? 1 1.0

g, Ovagledwith “(3332 aed]anhe&r)niaﬁcilaud dhikd iros uagiumi ovegiart ¢NCI 3 "8&3 cnsdt&t%i%mw 1.05

equi v re.a . The r i action mxture was al|lowed to o]

var 1B RR e ln e T oS oy sussl nallLeaedngt room

t enpBb&izdfdd @5, T0es NTlttheokBifeat, 83Uk QL1NYBS ﬁﬂﬂ@g@?ﬁ?&&éﬁzﬂo@'r& rstfoC when
e had fo

it reaches roomtenperature and a preCipita at t'hi's point.

Onc &3 TIEHONHHY (400 MEzs YRS} dt)appm ReOr(ealdd) 8.82vdd, 18 et 060nPs Bk 8.38he

[ ' I i t pyl t at A 700 . dth
FeoberrdDnE ot (i R S 5ol i 018 eI G Shls” $5r 7 e 2B 7Pt r at' on
and(ddneHe o+ 860 e, 985 Hx9!4.6b Gl e @, 3ped=ianant), a5k 3rd,d idprated with
water (750 nl). The resultwqﬂzuspensmn was stirr at  room tenperature

f or 4Bo*h hChEY Gilbmiart! 3sb(¥dd Rlere col | ected WO

2009/ 143211PCT/ 13JS2009/ 044622 by filtration. The collected solids were
washed with water (250 nL) and nethyl ter/-butyl ether (MIBE, 500 nmi) and
dr i Example2lvacuum oven at 45 C to constant weight to afford

1- (2-¢hl or gl - hyd - 3- (qui nol i n- 6-yl | i di ne-2, 5-di ¢ 11,
37§32.2*'?f ,fg;’gi’?@églj‘[‘iqﬁéﬂ}‘ééﬁg!!yg?ylgig%w){@%i r 8&22-)6%%t:ﬁ@;ig§wd&mnzlﬁ$di1(1: | HNVR

( DNEf: Qi dd, 1H, J= 4.15 Hz, 1.66 Hz), 8.33 (dd, 1H,
J= 8.%@@@1.041’%%%8%’%% 1H J = 8.72 Hz), 7.85 (d, 1H, J= 1.66 Hz),

7.68 (ddA susHensiorBo B ibiaro-N-Bathizd-{ 7-fquirolinetitylmdthy insdBoR91 Bz, 4. 15 Hz),

7. 1H. =.7.05 Hz 1H,. J= 9,54 .85 Hz 5.07 (dt,
Tl EegtblindTignignig {15, 3268 o 48121 fdh izncthaos eV, S00bmY pas a. 09 ( dd.
(1Elh)eéiﬁ1d é&%?étl g@f&oﬁga_kﬁﬁrdﬂéd sofutfth dfaquédids cotdeftfe®hDaQdB3noNL3E3edir) »  LOVB
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Method If A solution of 3-quinolin-6-ylpropanal (9, 74.8 g, 0.404 nol) in
acetonitry , 3.87 nol) was cooled to OC before_L-proline (4.70 g,
0. 0404 n%’?é‘?%%%%égbi v), benzoic acid (4.96 g, 0.0404 nBiL“'T)%ré?“f?ﬁ%“&%ﬁ v), and
N-chl orosucci nimde (NCS, 57.8 g, 0.424 nol, 1.05 equiv) were added at 0 C
The reaction mxture was stirred at O Cfor 3 h and the resulting clear

solution was allowed to warmto roomtenperature and stirred at room

t enpefl@l, 37 evti%y 12081, H20 e Sri@ansl 6.0 e uf @oﬁ@@zn@c@h& Rk 1§H§9ﬁwagn and
LCVS asgo%gd t he %Sgpbe jon of the reaction. Ethyl acetate (Et OAC, 202 nl)
was ZHIEHTOBMKS Paact T Bnresyiipg Fleasoditimavasstiedian 55 i foup@mimbeftd rred at
roomg QbRlEE of 3 ' : I ed filtration,, washed
with e?ﬁ?l acetsgt e]ﬁg I(:'Dthg%g’ E?%)Oﬁ%k)hqgﬁﬁﬁgﬁlg &ﬁ‘gf{é}?m{}g‘gﬂﬁkﬁ?%&iﬁm—”- e cto
constsahés weteghowly oredifittted dut after addition of methyl zert-butyl ether. The resulting

a8 -5 YA T Rguling LndRrabahiesdunly cospbiiae (o wontn was

Compar bl & aspect. - VD 2000 1405 LT 00 AT GIREAE S  Exanpl es

19- 2 fyllectedyy fliratempashesd pRR®Ehstr1-bWy! cthgp(NTBBy BRBTUEAL), add dried in

di hydsQeil Srdnde 4%%@1%@5'933%61@\{\'%&5 8udd 2-fluoro-N-methyl-4-[ 7-(quinolin-6-
ylmethyl)imidazolo[1,2-b][1,2,4]triazin-2-ylJbenzamide dihydrochloride (21, dihydrochloride,
470.7 g, 495.5 g theoretical, 95% vield) was obtained as off-white to Ii ght yellow crystalline
solids. For 21 (dihydrochloride): mp (decom.) 222 °C; 'H NMR (400 MHz, DMSO-d) 8 ppm
9.46 (s, 1H), 9.25 (dd, 1H,J=5.4Hz, 1.4 Hz),9.12(d, 1H, J=8.3 Hz), 8.51 (m, 1H), 8.47 {d,
1H, J=0.9 Hz), 8.34 (d, 1H, /= 1.3 Hz), 8.23 (s, IH), 8.21 (dd, 1H, /= 9.0 Hz, 1.8 Hz), 8.09-
8.02 (m, 3H), 7.79 (dd, 1H, J = 7.5 Hz, 8.3 Hz), 4.77 (s, 2H), 2.78 (s, 3H, J = 4.5 Hz); '°C NMR
(100 MHz, DMSO-d;) & ppm 163.4, 159.4 (d, /= 249.9 Hz), 145.8, 145.4, 144.5, 143.8, 140.4,
138.8, 136.8, 135.9, 135.7 (/= 8.6 Hz), 131.2 (/=3.1Hz), 130.7,128.7, 128.2, 126.2 (/= 14.9
Hz),126.0, 123.1 (/=3 Hz), 122.5, 121.0, 114.9 (J = 5.6 Hz), 28.4, 26.3; "F NMR (376.3 MHz,
DMS0-d) 8 ppm -113.2; CosHi7FN4O (free base, MW 412.42), LCMS (BI) m/e 413.1 (M* + H)
and 435.0 (M" + Na).

Scheme 4 (Examples 22-25)
N. B N.
N NBS ="
! et
Gl TAL,.
16 17

NC
CaMaN, CalM3 BN ! :1
Mol Wt 96.09 Mol.%Ma: 17:.99 FeCO PoldeenaCh ] /N}(

1)iPrMgBr  NC NN
0, 42 0 :
O CroHFN
F 10 &
c 5 3ag.HCl ' Mol Wi 216.19
4) pinacol o
18 19
CrH3BriN Ciath BFN, Oy
Mot Wi 200,01 Mol Wi 247.07
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Exanpl e 19

2-Fluoro-4- (.7- i nolin-6-ylnmethyDirnidazo[1,2-bill,2,41triazin-2-yl)benzoi
c acid (1&? 2%099&%1']'6\ suspensi on of PCTAUS2009/044622
2-fluoro-4-(7-(quinolin-6-ylnethyl)imda20o[1,2-b][1,2,4]triazin-2-
yl)benzonitrile (13, 277.5 g, 0.73 nol, 1.0 equiv) in concentrated
hydrochloric acid (2500 nL) and water (250 nlL) was heated to 100 C
(honbgenous at this point) and stirred at around 100 C for 18 h. Wen LC M5
i ndi cated the reaction was deened conplete, the reaction m xture was cool ed
down to 70 - 80 C before being diluted with water (2500 nL). The resulting
di | ut nﬁ;ﬂ@%i on m xture was then cooled down to roomtenperature (yellow
sol i ornms at 40 - 50 C) and subsequent to 0 - 5 C The solids were then
col | d¢2,4d ribazid-BFambuei(d6), washed with a snmall anount of I N aqueous HO (100

n.), and dried in a.vacu ove 45 tg,constant, weight tq afford
2-12 | uor o- 437 FAYeGH W&?QW-%YWP@BW@B’E%P%E%Ff?lﬁflﬂl}» 98891023 99 Benzoi ¢

aci d wak4ddird O ; BHYR%EI &R ca PR el i =yel | ow
powders. Fort 1433@%10%%(41'0 %‘iﬁ?@%O d5§@5@gg&r§’ gggﬁ?]lé&?}%ﬂ?&eg@gﬂé étd, 1H,
J= 5ra@n fgmperatyee. [y evaude of carbor, digxidg (00 rkan SnB8t iftnedisdelyJEh8. 92 Hz),

25 by et ey R Bl 5k -
C22 HIARNAD 2edstd @elbanot 2 MTESRad3Bh mik&lY® wiakkenilte@e A QR the(@Yiate wa. WO

2009/ 143211PCT1US20091044622 Exanple 20 .
2- FI GYReratedisy dryness wipder thefeduagdresyrend e jasidugivers laniexpapgspd with cold r i azi n- 2-

b ' : ' . o
37T DGREPFRISH 2 x 20 e HERARR A sthund! solyepvss capleddaypo - °C
yl) beeloo et fillered 4o refiivedhayesiQudl kdlida The fildate guak enaodcdherd andéragol - 1-
1 5 b eBIRIERGH Vrsrite el e SROURI p VRS { ke
sl Utigons Rlg, 37 M6 el IKLRALADOyilI) o6 EREAuitte netafCrdtlls; ' NRaR tiggegver 15

mn at room tenperature. The reaction tenperature increased t uring

t he BYMF@ided pfmieidnidl & he 283dH)h& 20 €d.chH, ol i3 tHem) 7. bethasp2ipnogeneous
once the addition of nethylam ne was conplete. Triethylam ne (TEA, 382 ni,
2,742 mol, 3.0 equiv) was then added to the reaction m xture and the
resupkimelera@action mxture was stirred at roomtenperature for 2 - 4 h.
When LC/ showed the coupling reaction was deened conplete, the reaction
m xt rBeomgst.2delztagin-Fiannedk7dr (950 nl) The resul ting suspension was cool ed

down to O,- C i n, j.cer h. I I Q- 5 f O min. The

sol i ds wejf“esoglg??ggti gd4_t)nya%ﬁbﬁ%?jéq%ﬂgﬁ%ajngg&\ggﬁéﬁm%’P ﬁ“a\%:%t(gqoﬁ)ﬁ@n nL). The wet
sol i stewakele@s0 Lhens seatee RdhdV-brontostitethimide ONBYASEK ¢ 237D Aeiet 0Bichhiv) & (1/1
by vol upe, 2000 nmL) and the resulted suspension was irred at room

t
t enpRr &P uFernidhe i%%ﬂ_ffpﬁée%loﬁ FUXIHEs WacHiTedct 48 by 1 ot a4 loriY herBHGEd ¢ h
et S‘Fﬁ@‘f% SRR bomiAfbntehtln Whs YA LM BR] 1Rlredton ntRufe 4 cOnstant
2- f | treated-vNthmat iyuieods {olutfanuifisatuiatedsoyli vre clpbhataiNaid); )., Thelbtdulting, jdtiohazi n- 2-

b ide (15, 322 g, 377 g t ti 5. 4% yiel d) as yellow t
bri et Prsiepaariar e espredEI RS T KR8 Lhodheon o) ohregmas 20 (s

1H) , 1 04 05 s 1 , =
8.H250W%121;§?v1‘/.{tg§vaﬁé§ ;ﬂz X FO0k); ép%?ds]ﬂé(pm 5GFS|)]El§n gglgg-tprgB?ﬁ)H%nnc{ é’z“%u%‘?*a‘?%g’%'f‘dd, | H,
J= ghei@depbed pregBreHe afford Gbrqnso-1214-wiazin?3-atdne @M, 103 K4, 86 Kigahcor@RaH17FN6O

(MW 42 L [Yme 413. 1 (M le 2

S 1o YRkt ok T berchaters, TR {7t R PTG DM i £ Pt  ai - 2-
yl) henzpni de (st busiroshBen] dew( 24.99) heso@El ard 08)o/fysearensipn of
2-f|uoro-N—nethyI-4[7-(qU|nolln-6-y1nethyp|n1dazo|o[1,2-
b][1,2,4]triazin-2-yl]benzam de (15, 421.2 g, 1.021 nol) in nethanol (MOH,
660Q;, I{@? heated to 55 C before a prem xed sol uti on of aqueous
concentrated hydrochloric acid (conc. WO 2009/ 143211PCT/ US2009/ 044622

HC1 2- B owd-4-4,4,525-b4tr dhrhiyl-1,33-d0x sdroldm-O-yvobehronifrile (BYpr opyl al cohol (I PA,
1510 nm.) was added dropwi se at 55 C. The resulting clear solution was
stirred at 55 C for 30 mn before nethyl tert-butyl ether (MIBE, 6750 ni)
was added via an additional funnel over 30 min. The solids were slowy
preci pitated out after addition & nethyl tert-butyl ether. The resulting
m xture was stirred at 55 C for an additional | h before being gradually
cool ed down to roomtenperature. The m xture was stirred at room
tenperature for overnight. The solids were collected by filtration, washed
with nethyl tert-butyl ether (MIBE, 3 x 500 nL), and dried in vacuum oven
at 45 - 55 Cto constant weight. The desired



138.8, 136.8, 135.9, 135.7 (1= 8.6 Hz), 131.2(1=3.1 Hz), 130.7, 128.7,
128.2, 126.2 (J= 14.9 Hz), 126.0, 123.1 (1=3 Hz), 122.5, 121.0, 114.9 (J =
5.6 Hz), 28.4, 26.3; 19F NWR (376.3 MHz, DMSO-d6) 8 ppm -113.2; C23HL7FN60
(free baseWONIPA232IN2), LCVS (El) ink 413.1 (M- + H) arfd§1483000/044042 + Na) .
20 G oH6FNs Md. W: 215.19 WD 2009/ 143211PCT/ US2009/ 044622 Exanpl e 22
1,2,4-Triazin-3-am ne (16) An aqueous solution of glyoxal (57 Kg of
40 wt % aqueous sol ution, 393 nol, 0.73 equiv) was added to a suspension of

ani noguani de bh%@fu%BH%%? fufiB 5915" oMl 1 1 85 (AP Arodso0™

tenperat ure e evolution o egan a
i mredi &twhydroffitie (FHECIN bhwas tmatfdevlﬂmotdtlenOﬁmbpmpﬁmgnesbmhl@mper ature for

18 h a [ after a The
roact | B HE AR Bt BRO Y el bR Bobilo BT a0t (o
drynessmundﬁﬁqumpmﬂﬁﬂacmdapné3qm{ﬁnwﬁhﬁmnﬁgmﬂuewwawwhhemykﬁﬁﬂ@mhea1mnth
cold ngt oI OH , 3 X t he combi ned hanol sol n. Was
cool e(rer ??3:}“ g/%gmg) %rg%qa erng’ fﬁgﬂF rPPUPE KBS 8%{‘?8“ ftﬁéedr"‘ég a@ Csolids.
The fi Fdrmb&immz 2 hepfoeORea i étldedhuraRmylHoets BOKIE e DhEISS. MreQuw;a:ﬁq othe

resi due Mas recrystallized in acetonitrile to afford 1,2,4-triazin-3-amne

(16, 34 g Thereaskonegistwegigstieediat 7 9dg, 9@1%%@%6}15%@%@ Meshrwed For

16: 11haWWRradd vbé%eer@é@&nﬁ%eté s%&oﬁ%lmre W quiichd 332 aqfogl (d. 1H,
J= 2.33 Hz), 7.15 (br s, 2H). Exanple 23 6-Bronp-1, 2, 4- tr|a2|n 3-arnine

(17) hydrochjgrisaridi(HEh 38fKa) aQrospnttpmaqrmreSIhmw@clqeﬂ@qu@ws KepCti@yBixgurerpl ) in

wat er ci nimde
(nes, BB Retoy s SRR M EEARE AP BT ThE Eab SR LBt o
m xt ur washa@wshwateedSCaIL) dfed ob&r Bagesiuih sulfate (M\gﬁé)m) ﬁs[bcmnd:tﬂa(édl\ﬁdatﬂmed t hat
the bro tion r dee he react. re was

L r eat oA RrearG dae steheb R ies B e dEF T By LB tPERIORR B Nazs)
The r eisdthiids 45 BYtb uffomhwa@résb@ﬂngma@tﬁcbrwtdyaﬁtﬂwﬁyl a&e;hﬁtae;d((Emﬁf;, 3 X
500 L). The combi ned organic extracts were washed with water (2 x 100 L),
dried @&/Vwkﬁgne5|un1sulfate (MgS™), and concentrated under the reduced
pressure to afford 6-brono-1,2,4-triazin-3-amne (17, 10.3 Kg, 60 Kg

theoretical, 17.2%yield) as yeIIOM/to brown powders. For 17: Ili NWMR (400
MHz, DVBO- o6 3 Apineisss qfdhe aude,3-fucrg-4tayanopheyy! boRmBRCAO CNIY. 374, 99) ,  LOVB

(= 0 B BRRRe B PR B5Ad (o 9o\ P ST o (19
VO 2008mhpdaRt] RdTthd &:S2008 faddG2Rixture was warmed to 40 °C for 4 h, When TLC and

LC/MS showed that the reaction was deemed complete, the reaction mixture was cooled down to

room temperature before being washed with water (2 x 75 L). The organic layer was then dried

over magnesium sulfate (MgSQy) and concentrated under the reduced pressure to afford 2-

fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile (19, 11.8 Kg, 13.8 Kg

theoretical, 85.6% vield) as a light yellow solid. For 19: 'H NMR (300 MHz, DMSO-dq) § ppm

7.92 (t, 1H, J=7.00 Hz), 7.62 (m, 2H}, 1.29 (s, 12 H).

Example 25
4-(3-Amino-1,2,4-triazin-6-yl)-2-fluorobenzoaitrile (20).

A mixture of 6-bromo-1,2.4-triazin-3-amine (17, 100.0 g, 571.47 mmeol) and 2-fluoro-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile (19, 145,43 g, 588.61 mmol, 1.03
equiv) in 1,4-dioxane (1200 mL) was stirred at room temperature for 10 min before potassium

carbonate (K2COs, 355.4 g, 2572 mmol) in water (600 mL} was added to give a deep red
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Step |. A solution of 2-fluro-4-bromobenzonitrile (18, 12.5 Kg, 62.5 nol)
in anhyd n(g éfj ydrofuran (THE, 30 L) was treated with a solution of

i sopropyl E‘}%’ chl ori de generated from magnesi um (l\@C k] ?@44 #50 nol ,
1,2 equiv) an 2-chloropropane (7.2 Kg, 92 nol, 1.47 equiv) in THF (20 L)
and 2- (2- (di et hyl am no) et hoxy) - N, N- di net hyl et hartam ne (11 Kg, 69 nol, 1.1
equi v) at roomtenperature. The resulting m xture was then stirred at 12 -
20 C #Uptiem Thaanixiuonuhs degasdod bybebbitiggitk hrrlged fW fdntd bekNyfbor ate (9 Kg,

86. 7 t 10 reaction nmxture was stirred at 7-
16 C l?igrd"p% ﬁﬁ%%m)‘?? (’c‘i*’%@c@@m’éﬂ% JBRED eomaplex M@thrcb@himomthaae( deenmed
corrpl(é‘ﬁédppﬁhélzr ecam gOIr’V m%}d&%@‘@éqlﬂﬂe@%%%d\%{gﬁ% fom grégg Slp,gé Ch' oric

acid (HCl, g room tenperat ur € uenc

mi xt UrFd° kﬁ&é’?vﬁg W@ﬁ@?@é@eé&mttbhheg thh naa@eatfm- ((Emem@;d theX héfeed-d:- 86“5@6
conbi a with water (50 L), dried over
nngnelgl;qg%ﬂglg &?% : g/ \évgﬁ%zl}ﬁrreﬁ"tt’é’ﬁ As Pmleﬁémfﬂébtﬁ;éﬁﬂ fheesstioe. The
r esi d@érurg(ﬂrlasdsofmmobimamnpa@w%ﬁdihbé&dotg@m@ﬁ@éﬁ)ﬁ thdil e% 23 ‘té and

a

hexa S 3%5% ff}?rd he correspondi ng crud uor o- b%@ﬂ‘i/l
boro |e act 48 g! ‘34%19 &7l répgipn mixture befSteapsctutioh @ﬁﬁsb&naquéﬂu@f t he crude

3-f | hodwchlogiva id( Kag. 55.8 nol) cycl ohexane (150
L) vvag treat edai\;gvll%'s3 Eﬁg# r(gggq@?%ﬁ; vﬁa ’a%ﬁcﬁd PYiC with ﬁlr@a&i% et PHotsm

t enp@ri8t 0198; Thgmixtire wassstitred agrobﬁﬁteﬁﬂpeﬂnﬁkﬁr%n%dvi?fe@ﬁTFQFcﬁ% Cfor 4 h.

When .t hat e reaction was dee t he
reacf(lgr%)e%t e?l;"\g tsﬁaj]é@ 81\(,3\% L} BErhereadsied 4NHE! b@[Ocmb) Faé pgxtwas hed

Wi t hwua‘stared@ ¥ord rhREOPY dried over nesi um
sul f I\ég AN aﬁ%rhﬁceé?lcentor a‘t‘(‘\agdglh g?%gy&r Pl TR ed]ﬁg{éc}”fr Qubined ‘Y‘@?’g’?f ord 2-
f | uot gl QUaiped caslierand srpshed with eﬂ;yzammemm a&'ZLy%%éﬁB!ﬁeﬂ'chﬁq (19, 11.8

K | d ht |l I'1d 9: 11-1
G 3 *if‘fa%&%?é‘tI?&%d i e ol hyfiSofforis g shion 1k oraomb) 1. 29
i keus2bl 3valith b tril

(551 S aock g boonind ik sagtdy il Y1 GRERT L1,
mmlrfogr{gnger]aruﬁ%ﬁ% ¥ min. The mixture was filtered through a celite bed and the filtrate was

4, 4pblel1d 6Lr tril 19, 145.43 g,
(588 61 mir{))lg ﬁ@%m%%@v@wéep&% ‘%i?@)?a%ogi %‘?‘%@ér’s}’l §3te3"|I &riadvaigr roomg
t empbNRQH. 240 frdy, 4360 mrmlbﬁﬁm@ieﬁdhaﬁz&t bHS- wpd@%\

jﬁstg’ﬁz%’é 3% . 2572
2005‘3%&%&%&%5%%@0?&4%%@%@%@Ed?f’l‘i I t\;??@aﬂzgg‘g&NE ondlsctebgaksedhly bubbling
W t kvithidgbegsn{eénidA R rt§310,f2§% l:és q%ﬂg phos hi no) ferr ocene

dIC|O opal | adi un(11) corrpl Wth J?T)a & P08 proze
Heqyundey vaopuimmes|40 ~o4ﬁ0‘3? @cpﬂnm}inm&gbidd eﬂ’oﬂi 4 DMk R TP AL S

d d by bubbl th nit %}Iaf 10
ﬁneﬁ*’“é&ﬁg% AR S merehals gt iy Gt hiepLodsh o Lat the

reaéfNMRWMéﬁrrB@l/[ 5% t [ d to room
g Chen toro tom s 119, BSadh OL L4 R o fine? 400
m_) M a@aé Hy Qw{éeFé‘bdm 41648 [gPMSBi(¥l)un/e Zhsfoqne -apgol ution of 3.3 M
aqueous hydrochloric acid solution (HO, 1900 nlL) was added dropwi se with
stirring to adjust pHto 0.40- 0.93. The mxture was stirred at room
terrperature for 30 mn and gdﬂewggtxam @Jld collected was stirred with
4-di oxane (260 nlL) and then added IN HCL (400 m.). The m xture was
stlrred at room t enper re for 10 mn and filtered. The fil te was

conbi nél h the fi obtai ned earlier apd washed wt | acetate
(EtOAc, . The chnhi ned et hyl eCetdt e extsvva racted with 1
N aqueous hyd oNhI ori'® ati d @ ut)ji on L o 3 266 ¥ he combi ned

aqueous sol uti®nh™Was thef tr 7t with activated cha (20 g) and
stirred at rmomterrperatureTf,or 30 mn. The mxture was filtered through a
celite b%?‘ sne f||tr%ﬁl%§acool ed to 0- 5 Cvmtcgp%mme wat er bath. A
sol uti on of of sodi u §a?85>5<| de in water (NaC]—IMoI’ZﬂGBQfm 4500 mmol ) was
added drow se at 5-12 Cto adjust pHt010.6 - 11,6. The m xture was stirred
at 0- 5 Cfor 30 min and then filtered. The solids collected were washed
w t h aqueous ammoni um hydroxide (1 to 3 of 28% concentrated NH4OH to water,
1900 nL) and dried under vacuumat 40 - 45 C to constant weight to afford
4-(3-amno-1,2,4-triazin-6-yl)-% fluorobenzonitrile (20, 101.2g, 122.9 g

t heoretical, 82. 3%yield) as a off-white powder. For 20: 11-1 NWR (400 MHz,
DMSO- d6) 5 PPm 8. 94 (s, IH, 812 (d, IH 1= 11.41 Hz), 8.08- 8.00 (m 2 H),
7.71 (br s, 2 H; GOH6FN5 (MN215.19), LCVS (El)me 215.9 (M + H). Scheme
5 (Exanpl e 26)




20 C10) 16FNs Mol . W: 215.19 11 C 161115aN203 Mol. W 318.75 13 C221113FNe

6
Mol . W : 2009/ 143211PCT/ US2009/ 044622 Exanpl e - 044
2- Fl uoroy§4(-§?®-§/(lﬁ3 hol'i n- 6-yl methyl )i mclazoll, 2-6111, 2, ﬁéTPF%{)Q? fi inzyl ) benzo

Ptri [ ith a overhead

trile (13). Step 1. A 22 L reactor equipped Wt _ (
Qiirringf a)thernDcoupIe, a distillation apparatus, and a nitrogen inlet
was purged with nitrogen before 4-(3-ar;no-1,2,4-tr|a2|n-6-y1)-2-
fluorobenzonitrile (20, 300 g, 1.39 nol), o _
1- (2-chl oro-1-hydroxy-3-(quinolin-6- yl)propyl)pyrrolidine-2,5-dione g
(11,635 g, 1.99 nol, 1.43 equiv), and ethylene glycol (3.0 L) were charge

' ' I Xt ure was
t hEx#ephtdsr at room tenperature. The resulting reaction mx
he ) ﬁt1e30- 140 C with nitrogen bubbl ed through continuously. The

Queg: ?ﬂ?&f‘b’ovﬁa@wﬁn@@t@mw&hﬁmmm[sltz-bmae;-;misanpar)aymgzonq{,q;@rg:@, - 4 h,

et.e (presence of < 1.5% of

ctarting rarar B Jojeacis MRS PR TR o RERE el himmryisopiedistonr oom

o, o i o men bR O B ),

gfdregl&"r?‘qrébgeﬁ%%{;@%&g S8 &8 S Pl OET S hydroxas-(dubmlin-6-t er ed, jand the
o oot 5.y o2 ool S RS TLTL 11
bat c M&se ehrggsup it reactvost rasmdemperntoes The ke@lting reaction mixture was heated to

130-140 °C with nitrogen bubbled through continuously. The distillate was collected with the
distillation apparatus. After 3 - 4 h, HPLC indicated the reaction was deemed complete (presence

of < 1.5% of starting material 20). The reaction mixture was gradually cooled to room

temperature. A 2.5% aqueous sodium carbonate solution (NaxCO;, 14.1 L) was added with

stirring to the reactor over 60 min and the mixture was stirred at room temperature for 1 - 2 h,

The mixture was then filtered, and the solid was washed with water (9.6 L) and dried under

vacuum to afford the desired crude product (13, 930.4 2), which was combined with several

other batches for purification as described below.

Step 2. A solution of crude product (13, 2754 g) in methylene chloride (CH,Cl,, 37.8 L)
and methanol (0.54 L) was treated with silica gel (8i0y, 2700 g) at room temperéture, and the
resulting mixture was stirred at room temperature for 90 min. The mixture was filtered and the
filter cake was washed with a mixture of CH,Clp (18 L) and methanol (0.26 L). The combined
filtrates were treated with silica gel (SiO,,1800 g} and the resulting mixture was stirred at room
temperature for 90 min and then filtered. The filter cake was washed with a mixture of CH,Cl,
(18 L) and methanol (0.26 L). The combined filtrates were concentrated under the reduced
pressure at 20 - 60 °C to about 8 - 12 L. The residue was treated with a mixture of isopropanol
(IPA) and water (1:1, 9 L) in portions and the distillation was continued at I atm pressure until
the temperature reached 68 - 75 °C. The mixture was cooled to room temperature and the solids
were collected by filtration. The solids collected were washed with isopropanol (IPA, 3.6 L} and
dried under vacuum at 40 — 45 °C to constant weight to afford pure 2-fluoro-4-(7-(quinolin-6-
ylmethyl)imidazo{1,2-b][1,2,4]triazin-2-yl)benzonitrile (13, 940.27g) as a bright yellow powder.
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Step 2. A solution of crude product (13, 2754 g) in nethylene chI ori de
(cH2C12, 37.8 L) and nmethanol (0.54 L) was treated with silica (Si 02,
2700 g) ar°¢2Ys ﬂﬁzéhperature and the resulting mxture Ra&USEI0P] ‘é‘(ﬁz%t room
tenperature for 90 min. The m xture was filtered and' the filter cake was
washed with a m xture of CH2Cl12 (18 L) and nmethanol (0.26 L). The conbi ned
filtrates were treated with silica gel (Si02,1800 g) and the resulting

m Xt UNe abeSe SdabhidiLthdurlfRAdd SIIP&E 3L iltered. The
filter cake was vvasdgﬂ d wth aﬁ%pxt %re %Pa%éggﬂq?lga?dyltgﬁg%nét hanol (0. 26
L). THeECtEspeniadea of compows memsiedmtbsru}mmbwpmderwasrfeumcemdemrcesﬁure at
20 - p ut 8 S|devvastrea ed with a m xture of
|sopropanoF ?ﬁad%ﬁmma&er@%m:a PX ci‘ma Of FWWl%SWtHﬁ%VIW%X ifior &% on was
conti Huemmmm \HE OMISTSEN B0 24 (4, N8| EFPRIALHE 8 Sepeheds B, 5265 800 The
m xt s cooled to roomtenperature and thé solids Vere c ecte

filt S.08h(s: KL 7R coP3 Grt B, Wap &dddshdds §i7t 12.0% By, Gpdnald, (M PR 3 6 L)
and dr r i_gh fo pure
2_f|<§07rogﬂ JS05 e AL AQFNE R 580 SB TR (9041 8 R of

yl methyl)irnidazo[ 1, 2-b][1,2,4]triazin-2-yl)benzonitrile (13, 940.27g) as a
bright yellow powder. WO 20Q09/143211PCT/ US2009/ 044622 The above reaction
and purification process gavehegr(ftamples 27-28) - 64%vyiel d. The

spect roscopi ¢, data of conpo 13 made by this synthetic pro s was found
to be identidgal to those ajffned from materi made by cyapatisdn of
conpound 12°degchi usly, Me¥13: 1T 400
9.24 (s, 1H) ¢ J = 4gd&r0d. 66 Hz) 6., & m 4H), 8.02
(s, 1H), 7.95 - 7. 7.76 (dd, 1H, 8.71, 2 8\Hz), 7.47 (dd, 1H,
J =8.70, 4.15 Hz), "4.62 (s, 2H); C221-113FN6(MN380 8)°, LCMS (El) ink
381.0 (M+ + H. Schee 6 (Exanples 27-29) 14 C221414FN802 Mol . W:
399.38 1 1) $CC ZEB“%RMNHZ 15 C23H178N60 Mol . W: fggﬂgfmgg aq. HA /wetone

399.38 Mol Wl 412.42
SO
!2; MeNljg aq HCVacetone
F/
\ﬁ N e 2 HC'
H
NG aq. HCl/acetone
N
> M
15 di hydrochlcx:de
CuHiFN;O C C
Mol. Wt 41242 !\/Sgsl.H1 Va‘t: EBF?%E

Example 27
Z-Fluoro-4-(7-(quinolin—6-yimethyl)imidazo[1,2-—5][1,2,4]triazin-2~yl)benzoic acid (14).

To a 22 L reactor equipped with a overhead stirring, a thermocouple, and a nitrogen inlet
was charged compound 13 (900 g, 2.37 mol), water (0.9 L), and concentrated HCI (9.1 L)at
room temperature. The resulting reaction mixture was heated at 100 °C for 12 h. When HPLC
showed the reaction was complete, the reaction mixture was cooled to 90 °C and water (49 L)
was added over 15 min while maintaining the temperature at 65 - 90 °C, The reaction mixture
was further cooled to room temperature and stirred at room temperature for 3 h. The solids were

collected by filtration, washed with water (1.2 L) and dried in vacuum at 40 — 45 °C to constant
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15 Cz3H178N60 Mol . W: 412.42 2 HC aq. HCO /acetom 21 di hydrochl ori. da

|, We 485,34 Exanple 27 . . .
géfhé?i%?‘g’gf(%%%m i n-6-yl net hyl )i mdazo[ 1, 2-6] 11, 2, 45??@&‘1"?/9‘2% ) benzoi
To a 22 L reactor equipped with a overhead stirring, a

acid (14).
fhernncgup?e, and a nitrogen inlet was charged conpound 13 (900 g, 2.37

The
1), ter (0.9 L), and concentrated HCI (9.1 L) at room tenperature.
F25L| t"”\lgaiﬁéf Fﬁeéc&l”ﬁ@n%mr&ﬁt(ﬂe(thielims@tiﬁﬂt@ﬁ)iﬂa%@1f205]{11—,3,42?1‘&%}%{9%3, gngoghowed

and

. i 1 Xt was CcoO
ot ré‘?ﬁ?ig@%;!‘%;%%;ggg togéﬁﬁgélf??%%%aﬁteiﬁﬁ& gli)&(hfr;‘ﬂ?l@i&vrﬁc)dig, vhiehtvenpenstiobe at 65

wat er
i ' hadell I e ture and
StiTreg. at foomtenperatire o 5 o Rl B EENE AOPHACERIO Sl
fil tr%i?‘%&nl hotidnl Hn/ wei 9rH, 1.45 Hy), ares (drl'iéﬁ{iu {3,2@6}%}39}3@%’4@{’- J45 Cto
\ 622 yei 0 _a _
2 11 or & (7 (G0t Mol | 1 §PNEORA) i clacbid B b TeS, a30rtrins o sasonzof
aci d (pu4H)948S G5, 2B6CBHGOLFBROSINERL72.96), 8:%/9%@% G@%B?iaéee; Uy 265 r?lé w sl d.

i un be . dentical to the nateria h
m!cmgl@a%/gé‘@%w—@f 046) 6 PPm 9.34 (s, 1H), 9.23 (dd, 1H, J= 5. lg
Hz; 1.45 Hz), 9,08 (d, 1H, J= 8.29 Hz), 8.38 (d, 1H, J= 8.92 Hz), 8.30 (d,

—_ 1H),
= 1.24 Hz), 8.18 (dd, 1H, J = 8.72 Hz, 1.87 Hz), 8.12 (s,
éﬁbs\}?&?éwlqﬂ )4H), 4. 7\53 (s, 2H); C22H1B6CL2FN502 (MA 472.30), C22HRFN502

(fr eE-ﬁﬁﬁxed-zv'%%%?-u?ﬁ)(t;umolin»é-yhnethyl)mﬁdazb[1,2-bn1,2,41triazm-z—yl)benzanﬁde
(15). |
Method A. To a stirred solution of 2~ﬂuoro-4-(’7-(quinolin—é-ylmethyl)imidazo[ 1,2-
b][1,2,4}triazin-2-yl)benzoic acid (14, 1000 g, 2.12 mol) in acetonitrile (5 L) and CH,Cl, (10L)
were charged HOBt (358 g, 2.65 mol, 1.25 equiv), and EDC hydrochloride (508.4 g, 2.65 mol,
1.Z5 equiv) at room temperature. Another portion of CH,Cl, (10 L) was then added to the
reaction mixture and the resulting reaction mixture was stirred at room temperature for 20 min. A
2.0 M solution of methylamine (MeNH,) in THF (3.44 L, 6.88 mol, 3.25 equiv) was added with
stirring while maintaining the temperature at 15 - 30 °C. The reaction mixture was stirred at
room temperature for 2 h before an additional portion of 2.0 M solution of methylamine
(MeNHy) in THF (1.06 L, 2.12 mol, 1 equiv) was added. The reaction mixture was stirred at
room temperature for ! h and a second portion of EDC hydrochloride (406 g, 2.12 mol, 1 equiv}
was added and the stirring was continued for 6 h. When HPLC showed less than 1% of starting
material (14) was remaining, the reaction mixture was concentrated under the reduced pressure at
< 50 °C. During distillation acetonitile (20 L) was added and distillation was confinued until the
remaining volume was about 20 L. The residue was treated with an aqueous solution of 2.5%
sodium carbonate (NaxCOs, 40 L) and the resulting mixture was stirred at room temperature for
30 min. The solids were collected by filtration, washed with water (3 x4.0 L), air dried by
pulling vacuum on the filter to afford the crude desired product (15), The crude solids were
treated with CH,Cl; (17.6 L) and MeOH (5.2 L) at room temperature and resulting mixture was
stirred until a clear solution was obtained. The solution was filtered to remove insoluble

materials. With vigorous stirring a 2.5% aqueous solution of sodium carbonate (Na,COs, 17.6 L)
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LCVMS (El) tnle 4000(Mr+H) Exanpl e 28

2-Fl uoro%met h;{l -4-(7-(quinolin-6-ylrnethyl)imdazo[1,2-bl11,2 41triazin-2
-yl ) benzd? A8} Method A. To a stirred sol ution of PCT/US2009/044622
2-fluoro-4-(7- (qU| noli n-6-yl met hyl )i mdazO[ 1, 2- b][1,2,4]triazin-2-Abenzoic
acid (14, 1000 g, 2.12 nol) in acetonitrile (5 L) and CHZC12 (10 L) were
charged HOBt (358 g, 2.65 nol, 1.25 equiv), and EDC hydrochl oride (508.4 g,
2. 65 I rti of CH2CI 2 (10 L)
2, 05 Blaadl BAVESNH) 0O ETRELALIE o MLNBERAT 190,80 THREZ (10

was suspensignalieptasn(2t dipes atdedearidahe 20X wasstRrdd fM soAddifin] 06 migtingl am ne
(I\/ENHZ}%; n THE %3644 Iﬂ} 6.88 mol,. 3.25 equiv) was added with stirring

whi | EUREFRPAP ARG AR THesop Sugp vshish enenialy Wilh er Foas AT RERNE s
sti r (&0 3] afdiedtis VRQLat W 81dren- ﬂ%olﬂom&@{h?l-@ft'ra@gé %ﬁ’%a' portion of 2.0 M
sol ut| on_ of rreth | am ne éﬂNENHZ in THF (1706 1 equiv) was
addedimathehingdeso ba i1, 4liréezives- yélbuemaeddatisr b69.5 enpEr Ap ticerdton]) shaand a

secop Qr i de uiv) was added

and t t??%ﬁ%’v\‘g@%gl nug O?JSPO%t% %\ﬂﬁ%ﬁn@h‘@rﬁgﬂ’w&f@q@é ughan 1% of

st ar solnentseiies wad solilldgasweed diestilly Ton@e shbleqtied@ atHyarbdRloHde et Eﬂg fGARGERL rated

under the rﬁgucedﬁ)ressure at <50 C. Duri ng distillation ac nitile (20 L)
©

was FaeeR WHBowifertherdaripg seall senplervasdirig Dmp’lftﬁ@wf@mﬁtrtrqxgowohmems

abouj, L # & e % sodi um

car bonna@gegﬁa%%%&ﬁ M@?g&% h(g)t@ge }%?ar{g&ﬁg% &«Lf %gg ﬁ%gm

' tenﬁamwe)&ppm@m&fmmﬁa@z@andﬁ J\me#éSCDStE el 8B Dibr i, I1l?)a§ lepmd \quye]gf g

Wi t [ y vacuumont e filter to affor

t he c\né%@g’ﬂ%ieﬁg(%g) 87(% Jc% %;ﬂ), %ﬁg 897&C{ 1 d$t9\déelH, r-éatge‘@ Itli,t4h3SCl—I2(:I 2

(17.18z) 1.62n, b76%d. 3L ) f\w was

stl rrzé)la un'[ll ﬂgoc egr sol uﬁgﬁ@%g]sézggﬁme he soﬁ’u@j 3r ed to
& 1 #8ol ubl e materials. Wth vi gorous stirring a 2. 5% aqueous sol ution

of sodi um carbonate (Na2CO38, 17.6 L) WO 2009/ 143211PCT/ US2009/ 044622 was

added to the filtrate and the m xture was stirred at roomterrperature for

60 min tcM@ihwBazaﬂmensyqrquldg]ﬂﬁlaa@eﬂ%@)uh)da%ﬁ :figgl 2 tﬁgﬁ%ﬁ%g* e was

he m Xture was solid

stirred addi ti ona
was Wéﬁg@@%‘?ﬁ 141 $0%e+ 1 Qut mpl) pasrddedrolyena (i0ep) anbfo(iéw@d by, and
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t hemaetwc aliytuaswas beateghtt 79 6Chundesio) irth thakéaetionaas FauRdde teL@ @ﬁaiﬁxé?é all'y

- 25%.resi dual solvents, This wet solid was used

d .o contai
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W t f r {hn S co et el
spelcg;lt(Q i;t%)nsg crgf)treigﬁgﬁ%%%es g éi}%gdl @»H&J&S ﬁé@cgﬂé%eggno mt‘tlrﬁ “f% 88%0388?’:5?1 ned by
ear 4 é@vnessthyorcutEn ﬁ?SlBatwﬂszMMC(‘i(DO”hMrlzs;dﬂ/ﬁ@dé&)erE afdud tSludfe (350 1dfty) . 8. 82
Hz,

( dd%ﬂi@? SO egsa soigie By i Grgfation b A0 b CoBIF G50l e added v . 40
Hz, thé ndRtrié was ée(ﬁé)d {(8th a3 H)ewwgtey §atﬁ dA ng'M I rﬁé]tg;'%m'ﬂ%e) (Me%ﬁz% it JFH:IN@% (M

412. 42?1 LCIVBé 1) nile 413.
2- oot 0409yl QQHIYI)OW@Srﬁd@@@/deWﬂme dmmm,r@cm{] miRuAd wid @liwed2o y| Thenzoi ¢

aci 1 50. 0 added toluene (300 ni)
and\g?'!gr} P%?ng)%@ fg‘%rté/r a%%ftgﬁaooaéq?wperwr%%ﬁwil“@éﬁ@ 0 mipvwgsequiv) at
rooaﬁd“eétm&ﬁeaéamen mbkie: a"zﬁﬁiui’}’cIF O et h D whE 2l aﬁﬁﬁ under

acgggthe reacti on wgs ggd by HPL]Cq:wanaI ysvl%gwg% %gtsﬂg%g)égartg%ce of
t he

At gerhemats (18160 :Qz16’7 anely wes gddeyl, anmlneemnm&h wdsl@h@ed aictoomt ed - 4%

st r an, vas sto The reaction
m?%%kggﬁ?%gg%ﬁtra% e&lt@%% nteéggd%" v%é tﬁﬁ”ﬁ‘? g’??hle &‘o‘ﬁ atgh 3 0 C. The
r esilduaid &di dhe wé:damctﬂsdmedhm pfean(x&eenmyle@mw& &Q{zv:%nﬁ o@@%w gqpved by
vacueg@qﬁlméba%@wé 50 C. THFE (250 nL) was added and the m xture was
codt t%@ DA OUSSBTIRE, N Sfutioatch Y1 88 Mef sodinpzprbiona®HFE (529
m., @ bvatet 01 t| on m xture
Was(N gz c’les\?ved to ga%qt%??%@@gggnq@n\‘géeeﬁg%éga%n@ ?e%léa&a@,? OPF it t enperature
for 17 h. Water (600 nL) was added to the reaction m xture and THF (400 -
500 nmL) was renoved by vacuumdistillation at 40 C. Sodi um carbonate (15.60
g, 0.147 nol) was added and the gw xture was stirred at roomtenperature for
30 min. The mxture was filtered and the solid was washed with water (3 X
30 nL) and dried. The solid was dissolved in pre-m xed nethyl ene chloride
(CH2C12, 1000 ni) and nethanol (MeOH, 300 nmL). Wth vigorous stirring, a
solution of 0.236 M of sodium carbonate (Na2CO3) in water (1000 nL) was
added dropwi se. Solid was slowy precipitated out after




WO 2009/ 143211PCT/ US2009/ 044622 addition of aqueous solution of sodium
car bonat % Hexane (1000 nm.) was then added drol[))vm se With stirring.
The m xture vva firred at room tenperature for 30 - W HSYRYVAE sol i ds
were collected by filtration. The solids collected were washed with water
(3 x 200 nL) and dried in vacuumat 40 - 50 C to constant weight to afford
2-fluoro-N-nethyl-4-(7-(quinolin6-ylmethypi mdazo[1l,2-b][1,2,4]triazin-2-yl
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at r cetane e & redtt or
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tenperature for 2.5 h. The solids were collected by filtration, washed with
acetone (2 x 4.3 L) and dried in vacuumto constant weight to afford
2- f | BPIe28et hy1- 4- (7- (qui nol i n- 6-yl met hypi mi daz0i | , 2-b][1, 2, 41tri azi n- 2-

L A R B e

t o hydienchioeile (21 dikpdrRhRri®R) made by previous nethod in every conparable
aspect. For 21 (di hgdrochl oride): NVMR (400 MHz, DMSO-d6) 6 PPm 9.46 (s, 1H),
9. 25 (dd,Z-HiororVameihyl-44¢7-(quinplinz§-ylngethy)ifridazof, z-bﬁl& Girkiz)n- 2.8 51 (m 1H),

iy, Spehpagte O3, Db gt 65 rdfduatpaventsy' Sy e U ot gLy, 5 5
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bl i tb, atfodd D -l Th
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confhiherganigy mygwhlqmmébtdxmr@@mm; 162tz E830aCK QicOtereal, @%mlae 31

SI t L ubi | f t di h hl d 21, S

el plpfs gt ¥attine o B whiEh i feted tm?x‘;aaw;;imﬁaébm or: 0.002
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TeeU|I|br|ums ity was 'ned by

ng/ 1#8 1 N agueous

@% OPRHPY-80 (5 1HpeS. %%(c@ewdfa@ubﬁs, 5éHmyR. 52 (d).1H, N=HQ Heptses, pH 7.4

en ) angy pH ) e g u The sarrpl e concentration
vvas( the% detdgi 1ﬁhgdqjéé%gélp@i’g%} g%lnldi%ﬁs g(ﬁtuyaig@@)r(%‘%lléh J Bl e A

1.8 Hz), 8.09 - 8.02 (m, 3H), 7.79 (dd, 1H,J="7.5, 8.3 Hz), 4.77 (s, 2H),2.78 (s,3H,/=4.5

Hz); C NMR (100 MHz, DMSO-ds) & ppm 163.4, 159.4 (d, J = 249.9 Hz), 145.8, 145 4, 144.5,

143.8, 140.4, 138.8, 136.8, 135.9, 135.7 (/= 8.6 Hz), 131.2 (J=3.1 Hz), 130.7, 128.7, 128.2,

126.2 (J=14.9 Hz), 126.0, 123.1 (/=13 Hz), 122.5, 121.0, 114.9 (J=5.6 Hz), 28.4, 26.3; '°F
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In Vitro c-Met |G nase Enzyne Assays :

2- Fl uor o- -447-(qui nolin-6-ylmethyl)i mdazol O[1,2-b][1,2 4]triazin-2
-yl benygéng@rgn%%él screened in vitro for its ability toPFFA%{SB(?QP/%‘]ﬁ%t

ki nase activity. The I1C50 value for the inhibition of c-Met kinase was
determ ned as described in the literature with some nodi fications (Wang, X
et al, Mdl. Cancer Ther. 2003, 2(11):1085-1092; Calic, M et al., Croatica

ChemiNMIR (BCTAMRBOBMSERUD)S 367 - 1354 C_Z?E,%ﬁ%d (@E@P@%W&g 298¢ ggﬁg%’féq e

catal yti ¢c_domai n fusion gr otein (lnvitrogen,

assay”¢ FE5 (Woasty ambhis0 Odr & Mased on the degree of phosphoryl ation of
poly A u-Tyr (Sigma-Aldrich, # P0275) that was coated (0.01 ng/per well) on
96-wel | mcroplates (R& systens, # DY990). The reaction was carried out in
a 50&xsgoipk¢ 3®n contai ning 50 mM HEPES (pH 7.5), 10 nM MnCl2, 10 nmM Myd 2,

0.5 %g/l DI %%0 MV NaBV%, 5 tiMATP (Cell Signaling Technol ogy, #9804) and
WO 268851558 $333s¢arighss o shokilyopo-Nametil-4d(7r @uinmin-o et yhstdaceitfound. The
reacphijpn f i : L pfber the reaction was conpl et ed,

t he c]o[n’t ’e“riltﬁgézggztyﬁébeg?gﬁdyﬁmlgﬁgﬁhpéggg gﬁ_é& ates were then washed with
TBS-T (25@h®dﬂlwétdchloﬁz)acﬁmditﬁm£mfﬁ4m&ediightt)}tlwﬁ?o'ﬁvdéﬁﬂé édrffiri@d by %sBaiA for
2 holeS ctig-?% cor}terﬁi{.?ﬁ of  the plates was discarded, and 100 pL (per well) of
per oXT BaCer AaBEY VI Rack&gintiot yr osi ne anti body (Sigma, # A5964) dil ut ed
(1:60,000) in 1 %BSA containing TBS-T were then added and i ncubated for 1
hour. Pl ates were washed with TBS-T (250 pL/well, 5x) and followed by the
col oEx#pRt3lon using 100 p.L (1.1 m xture) of H202 and tetranet hyl benzi di ne
(R&D_Systens, # DY999). The reaction was stopped in mnutes with 100 pL of
2 N fedisbility $dyopt i cal density was measured i mrediately using a nicroplate
reader at.45 0. { elength,cqorrectjion at 540 nm_|C50 val ues were

cal cul at ejgl%vﬁ%%@rﬂftﬁé}f&e\zg%ﬁﬁaagw o %%aér?ﬁerﬁb) ti2ickr wersdeyad take |, the

t i mepprixiragteBVRY mhE hn k! Abe2 ig%mi‘ ﬁk?gHe,qygly@ére@_toog %@E Blé Eﬁ)gr ﬁledr ate)

was determ ned for the kinase and | C50det er m nati ons Wi thin
t hi Puftsrgad approximapgly@4 me/mlein Oal N fueerstH @ dlsedqeifbiriven sadbibiytvedss of the

i nee R AP Rttt BB E G RER el B b ana NG o174 ancer
Thebuffe)@8d pH(S1®biffa fkQ9 Rast 12 hours. Cabk sSmpMcon&htrdion FhaMeR gglgﬁnfﬁ@d
'”%?'f&%trﬁ of Lck iamd_Fyn ki nases. Croatica Chem ca ACTA. 2 ,

78( ysing a sigle point calibration.

2- Fl uor o- N- net hyl - 4] 7- (qui nol i n- 6-yl net hypi mi dazol o[ 1, 2-b] [ 1, 2, 4] tri azi n- 2-
yl ] benzam de found to have an |1 C50 value | ess than 500 nM See, e.g., US.
Ser, No. 11/942,130. Exanple B Cell Proliferation/Survival Assays

Cel ExpipdsAr epresent i ng various human cancers (SNU-1 and SUN-5 gastric,
A54? @tl:ldoN ot Al Igggy U-87 glioblastoma, HT-29 colon, 786-0 kidney, PC 3
pantt E4F4 &Y HANIBY BRPAPHAS®E om Aneri can Type Cul ture Col I ection and

rout i nel 3-PRireNaiREH 140 794hinbES 6DBS By BRE; L3815 o, %E‘T?, ided by ATCC.
Optinmal cell densi ?‘3 u.sr[egailn 6rof5?€ler tlﬂglrﬁiﬁg li’ivgﬂ%’gsﬁ%y Cah pe

pr evidtcaramide avas serepndi vivitumfor dekbility weishib@aridetindascaicevise r@ered, vaak t hei r
abi £ . .phi bit, cel.l proliferatign/survival, and |IC50 values are

det %3? %ﬁé@’?’l"@glog&“%?@“{‘%% ‘%aér"riﬁ\%é‘“’ﬁ’rﬁgtﬂé@ﬁ%'b?‘gw thRfiergureiviticsqme. cel |

pr ahbdificatdne (VaHE VX Valal, aslaTance kS 200 26NY-153580b 5 d into 96
V\elséff cell culture plates at 4000 cell s'/vvelﬁl\ji'a;nd 2000 @g{e}ﬁ Ef%{ejﬁ

r espeRESAIRiEH Alp b opA5at &3 HaeT-37 o Briaflyi higtidingtagBS! aMbtsapptiement ed wi t h

sery ol i : LRl Vi unds.in,a fin WO

SO S o ke 843 PRI ot Mo s Rsoap asprempnisare

i ndabaidnche d@gteaibf gospeadryTRtibreof R{ Glu A wg@amgﬁmlwdp@%ﬁggg%nt (Pronega,
# G’35t8 % @{&jdded &o gg_ch we| | (final concentration = 333 j tg,/nl), and
t hEBPALS P KHEhar eoretmisraplates (kP Sysieme, BP YOI Thbaeackon Whe opti cal
denRg =N b L r ] 1 CF, e re r at 490 nm
W M Sy bR bR PRS2, o O SRRV EUPGEE wth the
G MgHad. PmiM MTEH 00 NaFoD,, 3oV AEp e@ézpﬂga@mcﬁﬁéiagy,m) gzg - H441,

U- 87, HT-29, 786-0 and PC-3 cells, the cell S are first starved for 48
hours in | ow serumcondition (0.1-0.5 % FBS in appropriate culture nedia),
then treated with different concentrations of conpounds for 2 hours. After
the cells are treated with HG- (50 ng/nL) (R&D, # 294-1-1GN) for 24 hours,
Cell Titer 968 AQueous One Solution reagent is added and plates are

i ncubated for 2 hours. The results are recorded with a plate reader.

Exanpl e C Cel | -Based c- Met Phosphoryl ati on Assays The inhibitory

ef fect of conpounds on c- Met phosphorylation in relevant cell lines (SNU-5
gastric, A549 and NCl - H441 lung, U-87 glioblastoma, HT-29 colon, 786-0

NN N



I mmunobl otti ng anal ysi s Rel evant anti bodi es are obtained from

conmmer ci @l - rabbit polyclonal antibodies includ Jn n c- Met
(Santa 0%95@%%%?: nol ogy, # se-161) and anti -phosphory?grlngjgEdco?/pig‘?’rPz

(Bi osource International, pY1230/4/5 and pY1003). For inmunoblotting, 10-20
jig of protein extracts fromindividual treatnment conditions are resol ved
by el ectrophoresis on 10% SDSPAGE gel, and electrotransferred to a

ni t r geedl|difubers ¢iche RYDBMpeRndrEregeactive lasterblionds misutes eckell. iAficPBS

t ai ni: %.1i | 0. 1% Tween- 20, for 1..hour, t hen i ncubated with
B s g B T ek SR b A R S St e
was haRS-T ies RIRVeRANSx)i ahdithGuhasied Wik *ﬂB@ﬂD&&:@éih@%@ NASE lrf&di 54§ aik ugat ed

secondary antibodies for 1 hour. After final wa the bl ot 1s Incubated
wi t heetterts ot ierpdy cewerdisker dudy amh! Geply épar Wedl) oF peroridess|aboidd expobaphs-o X-ray

and eSO TR0Y 456t bt ey s RS Griemioe 0BSrb vera ror | ess

are GQRalABTRANAC e hdle! Miftes were whtHd AOPBSIT @XDIAGLSN MG AIRNNEES UST NG

a human phospho-c-Met ELISA kit according to th

i nst byttei o r¢48ibn Byiag ¢08 nLADIGRBBA):) oBH0,md tetpmbethgibehzighe{lekD extracts
are predeterm ned for individual cell lines. Briefly, for the assay,

appr opiiems & Brptitt Shoreaghan wisstennedde mingeewithd00 b il NH:80s aPtanpgical

ti - ' . Jrs i i |ate.  Aft
s hA TR g€ pliBhurB b ROl i S Bplel Bodt? ol P2 il BB R Pl
ant i wortydion st dden I@advdlmswiat edeflared vitote Srafiffaa PragdidiiveraThuashes, 100

pL. of sybstrate solugfion (1:1 m xture of H202 and tetranmethyl benzi di ne)
ar e 2044 %fﬁéseﬁn%feqﬂrer%h%rqtémﬁw Gayivelagp prode ipitipl BRS04 Wi t hi n

an apRLARkIELLHETRRE af 1d) @eﬁﬁgﬁ&sg@rﬁ%ﬁ%ﬁh%ﬂﬁgﬁg ;rl'arﬁg%'opti cal density

is nmeasured in the |1 near 'range using a ate rea 450 nmw th
wavel engt WaogrX.ecttdl.dtotett abd 6clectiveliflibitualofids: Meelhepdtoestapeviini t h t he

Crr Pad Prisms . Various nodjf ] ions, Qf the invention, in
addiafg?qSﬁscta ¢ %SQE%E@SB%CSPW&%%W%W}S@g@‘%&@éﬁ%ﬁrmg@eﬂmg illed in
the @bwihf driamhidieonf M@ oideer TIRECIAML bAN): 168 Nogdi fications are al so

intended to fall within the scope of the appended clainms. MCSLLP O ai ns:

| . A sal t GwhiceM. el ab Flavgoeids re inbitilpts afiizek(apdiFyol kimes6s. Wirostday(ieniickaz O[ 1, 2-

b] [ 1484<@3h M5, ibenzam de di hydrochloric acid salt, or a hydrate or

sol va(?gﬁt%‘ﬁedrséﬁ@j'%é%k‘hgydrate of the salt of claiml. 3. The hydrate of

claim 2, Miuﬁh)~Né‘mahﬁrcapl@jdim-@zln@etﬁﬁbifﬂi&&owi,Qibggf,z,Z]%Qaéiﬂzzzﬂf C plus or

m nu? 10% of each value. __ 4. The hydrate of claim2, which is characterized
A henzemide éapmo bpve2nICq valuglewsrthan MknMofesfe.ghb. SsflendNo. 15/942R80.hydr at e

of claim2, which is crystalline. 6. The hydrate of claim2 having a DSC

t her nogram which is characterized by an endotherm c peak at 222 C plus or

m néxad@le Bf the value. 7. The hydrate of claim 2, having a DSC t her nogram

Toacelnseliebarrsendv A o Fgure 3 o oo o G Ama having @
Cell lines representing various human cancers (SNU-1 and SUN-5 gastric, A549 and

NCI-H441 lung, U-87 glioblastoma, HT-29 colon, 786-0 kidney, PC-3 pancreatic) can be

obtained from American Type Culture Collection and routinely maintained in culture media and
conditions recommended by ATCC, Optinial cell density used in proliferation/survival assay can

be predetermined for individual cell lines. Compounds are screened for their ability to inhibit cell
proliferation/survival, and ICsq values are determined. Below are the sample protocols for SNU-5

and SNU-1 cell proliferation/survival assays, SNU-5 and SNU-1 cells are seeded into 96-well

cell culture plates at 4000 cells/well and 2000 cells/well respectively in appropriate media

containing 2 % FBS and supplemented with serial dilutions of individual compounds in a final
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9. The hydrate of claim2, having an X-ray powder diffraction pattern

conpri si %eﬁﬂaﬁﬁﬁ“e” stic peak expressed in degrees Zlocﬁﬁsz%gg/@ztﬂzus or
of t -

m nus 10% e value. 10. The hydrate of claim 2, having an ray powder
diffraction pattern conprising a characteristic peak expressed in degrees
20 at 24.7 plus or mnus 10% of the value. 11. The hydrate of claim 2,

havi ng an X-ray powder diffraction pattern conprising a characteristic peak
expregs@d of 10d efrveds AZQr 38 ht 8 Bowatisn g4 i nfiI€elDRerdiH6® AQuealsu@ne 12. The
hydrate of claim 2, having an X-ray powder djffraction pattern conprising a
char3PEen wagent (Rmrcgs it @g%%] arena%%a teeachorellgfimbeoncgntyatiog = wmgn%% of

t he I : i: qo i - r..diffraction
pat (S HEplauciire MU P2 Tk HELRTE ST CHOBARTT St T 50 o 7'

pl usneassurddnoshelid®daofanphesivghb meicroplde rchthe 2040 atrewdl wal demgiR cohentiongt an

X-r po di.ffractio tter onprising characteristic peaks expressed
o g aliesgs w1 GHyB8 il s BETRPR Phd SoBrtr Flb ol e ssa5. The
hydnaify R84 hNatiN241, 0ANY T80, 280-@Ynd POREC!E] fhk 86 418 FirRAld-RId oL PePr i Si Ng
characteri stic peaks expressed in degrees 20 at 26.0, 24.7, 18.2, 29.3, and
7. 8 heussindew spnimscangdiant(0da¢ A % &BSan appeprigte sulterewn¢did), then treated with

2-f - - 447 ' i p- 8-y lnet imd 2- )

o1 1 13RS oAt B iars RSB BF Bdishipd i HOE Y hyar at e
or @B} R&DeH204-HAN) fof e hoats) ColTitdrie® AGuediaDd Sole@drtre8@dnt id flded
anhydrous. 18. The_ salt of claim 16, which is characterized by a nelting

poi rifd platesgge ingubated for 3 hoyro Tharesulis aggeerdeshwih e alatereadarg. The salt of
claim 16, which is characterized by a nelting point of 270 C plus or m nus
10% of the value. 20. The salt of claim16, which is crystalline. 21. The
sal Exaimgle 8 m 16, having a DSC t hennogram which is characterized by an

end ermc peak at 270 C plus or mnus 10% of the value. 22.The salt of
cl a%?ﬂl%?seﬂafv?ﬁbpgo rYRUPRSYFE subst antial |y as shown in Figure 5. 23.

The sal t 19 ipighdRy Lerecttiéb oaﬁﬁs%nf@buepgﬂﬁsﬁm%&ifo%g&Pzéz%i%n{)@éntIﬁ{e.Q conpri si ng

a characteristic peak expressed in degrees 20 at us or mnus 10% of

t he (SaUtfegastric, A549 and NCI-H441 lung, U-87 glioblastoma, HT-29 colon, 786-O kidney and
PC-3 pancreatic cancer cell lines and HUVEC cell line) can be assessed using immunoblotting
analysis and ELISA-based c-Met phosphorylation assays. Cells are grown in appropriate culture
media and treated with various concentrations of individual compounds. For SNU-5, HT-29,--
786-0 cells, cells are grown in appropriated media supplemented with 0.2 % or 2 % FBS and
treated with compounds for 3-4 hours, Whole cell protein extracts are prepared using reagents
and a protocol (# FNNOO11} obtained from Biosource International with slight modifications.
Briefly, protein extracts are made by incubation in lysis buffer with protease and phosphatase
inhibitors [50 mM HEPES (pH 7.5), 100 mM NaCl, 1.5 mM MgCl,, 10% Glycerol, 1% Triton
X-100, 1 mM sodium orthovanadate, 1 mM sodium fluoride, aprotinin (2 pg/mL), leupeptin (2
pg/mL), pepstatin A (2 ug/mL), and phenylmethylsulfonyl fluoride (1 mM)] at 4°C. Protein
extracts are cleared of cellular debris by centrifugation at 14,000 x g for 20 minutes. For A549,
H441, U-87 and PC-3 cells, cells are serum (0.2% FBS) starved for at least 24 hours, then
pretreated with various concentrations of compounds for 1 hour. Whole cell extracts are prepared

after the cells were treated with HGF (50 ng/mL) for 10 minutes.
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24. The salt of claim 16, having an X-ray powder diffraction pattern
conprising a characteristic peak expressed in degrees 20 at 15.0 plus or
m nus 10% of the value. 25. The salt of claim 16, having an X-ray powder
diffraction pattern conprising a characteristic peak expressed in degrees
20 at imGuBolpbiiwgoralviinus 10% of the value. 26. The salt of claim 16,

havi - . di ff k
expr ossed iSHaugrRLEodt 4t ohars R kAT SOeT st R HE bRt B

sal t edcredediamibBmal @WIBY Safka XerliABideheelogdliH So- BE1) iad ap@iphedphoSldrt-t-3ia1g a
characteristic peak expressed in degrees 20 at 23.8 plus or mnus 10% of

t he véBigsourceBitermiieonghply 18$0/é453@m1p O0Rabphignrapnokletine.dontbeg af Pofedtt i on

patternc risi ha ees, t 4.9

P us. v nenedigfa Al fgh S A AR TR by SR R %0 i ay
powdepAdiH fd1agid &ébtr@&hﬁﬁér?ed&@ ﬁﬂlﬁﬁ*@d@ﬂ@low@& awy zﬁémbra@aam lﬁéfﬂﬁraﬁé@d in
degrees 20 at 15.0, 16 3, 18.3, m nus, 10% of
each Vblacked in PR Cqué@lﬁ‘ﬁés/? ngﬁﬂégﬂpﬁal ﬁe%zgﬁ@’ ’SI&‘PLF a’lﬁ‘rthﬁ1 WH‘?%?%W@F sol vat e
t here I [

acceplippe e M oot {biclked Rfofior 19RE SRR DHRMSGLPLERIYS
rece phﬁmbaied nith-appoepio morsymdshmnjagmaé seaodyi ashb(ghemﬁmt AdoingA Baifthaki n as e
with th of ,any one ims 1-29, or a hydra r solvate ther

55" Thea boton TR e SihAhEr et adok b g By 3B S ettt o o
met hogl, Rfra Rith bittd iRBetNBe EFhSE, MBlnikidaasa c5ireRad Wi thal LWRY, dnd 18,CRldes
conpri sing contacti ng said cell with the salt of any one of clainms 1-29, or
a hydmateelcohatsioCoatpeutdsdraeiof .an 1G4, of Al 1iM oviess arermensideredhctivehi biting t he
proliferative activity of a cell conprising contacting said cell with the
salt of any one of clains 1-29, or a hydrate or solvate thereof 35. An in
vitrogppifrod of inhibiting tumor growth in a patient conprising

adm nistering to said patient a therapeutically effective amount of the
salt of an@elbpmwtoh estraiinare nggzedosing Wm@%lahosww%ttﬁélﬁﬁéﬁfe@ﬁwd% toUse of

h f f .cl f h
or epaparr B hEaRteuRuR R oS S PR RORDPiflat A8l B BRI DL o

37. Th@razslde @fed@t@ﬁfmﬁaefcﬁﬁmﬁhaumeﬁﬁaes B@feﬂ?ﬁsﬁnﬁ iitie dsedyi, Bbiropgaté wimonnts of
netastasis in a patient. 38. Use of the salt of any one of clains 1-29, or

a_ hydpratain e¥irasts| aycapteree Médra caphire pati-prapns-Aietantibgdyfors dpemme APOPsHL

ayer cOarB AR Pt By PR By BT KPSl ho Ry 6ol AERARE RN L0 o

cl ai g addetPandQhcibattydbed Bo@k. @@ér\aaamomamﬁés fm@ nOse sistiafeehition (& 1di sease
in a patient, wherein said disease is associ ated with dysreg-ul ation of the

HGF/ cmivETresif gheh rndtepamethalpenzidine) agaddedbings cash aieth a@d tot regetian ipstoppesi m 39,
wher ej i t |
1 br obfta 23 - S SRS bR AR apRyPERERE SRS 1o he ThF ppf &l ory

di seagsitPlitdanneden teIedehingC@ighs @M&Spidﬂe&éadér seaRmm mdwmmgﬁl ar

di sease, or condition associated with organ_transpl antatj on.
correction at 540 nm. 1Csy values are calculated with the GraphPad Prism software.

Various modifications of the invention, in addition to those described herein, will be

apparent to those skilled in the art from the foregoing description. Such modifications are also

intended to fall within the scope of the appended claims.
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41. Use of the salt of any one of clains 1-29, or a hydrate or solvate
thereof, in the preparation of a nedicanent for treating a cancer iRC&LLP
patient. 42.A salt of any one of clains 1-29, or a hydrate or solvate
thereof, for use in treating a cancer in a patient. 43.The use of claimi4l
or theCkams: of claim42, wherein said cancer is a carcinons,

muscul oskel etal sarconma, soft tissue sarcona, or henatopoietic nmalignancy.
44. The use of claim4l or the salt of claim42, wherein said cancer is

bl adder. cansehls widbas 0-fhansd-methgt-¢i{ ¢dluicalieérylmethylangrod d2ci noma cancer,

col orectal cancer, esophageal. cancer, tric cancer, hea n ck cancer,
cancerblpF.2dHaarpdngyb enlz?’%?’(g%'f’ %Mﬁ%ﬁﬁ)q"fg@sﬁ?&n?ﬁ ,ﬁy(ﬁgtg op ﬁ%‘i?]% gléﬁqeogg ncer,

ovari an cancer, pancreatic cancer, prostate cancer, thyroid cancer,

ost eosarcoma, synovial sarcoma, rhabdonyosarcoma, MH fi brosarcong,

| ei onydpsar cansdrakaptbe sdt saldom, nultiple nyel oma, | ynphoma, adult T cel

| eukem a, acute nyel ogenous | eukem a, chronic nyeloid | eukem a.

gl i obl astoma, astrocytonm, nelanoma, nesothelioma, or Wlms tunor. 45 A

process of preRALABYrEREn NydnRh e Gfardleizen By acadmng poingof 220 to 224 & pheact i ng
a first mxture conprising 2-fluoro-Nnethyl-417-(qui nolin-6-

y| met hod things d@%offtach vilpe, 2, 4] tri azi n- 2-yl ] benzani de and water with at

| east two equival ents of hydrochloric acid in a solvent conprising water to
foun a second m xture; and b) conbining the second mxture with

met hyl 4t er t iUt ydrat8 b elhim 26wk incaerssizof b hahettidbpoinhel 22rf Csplaporinis
carried out at ‘a tenperature of 20 to 30 C plus or mnus 10% of each val ue.
47. ThelBp ot Besvable. cl ai m 45, wherein step a) and b) are carried out at room
tenperature. 48. A process of preparing the hydrate of claim 2, conprising:
a) reacting a first m xture conprising 2-fluoro-N nethyl-417-(qui nol i n-6-
yl met hyl ) i nigezalrdte 3 ble{r 22whikhid @ystalideyl Thenzam de and net hanol with at

| east two equival ents of hydrochloric acid in a solvent conprising

i sopropanol to forma second m xture; and b) combi ning the second

m xtur 3 Wi tﬁ@ﬁ%&@%f claim 2 having a DSC thermogram which is characterized by an
endothermic peak at 222 °C plus or minus 10% of the value.

7. The hydrate of claim 2, having a DSC thermogram substantially as shown in Figure 2.
8. The hydrate of claim 2, having a TGA substantially as shown in Figure 3.

9. The hydrate of claim 2, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 20 at 26.0 plus or minus 10% of the value.

10. The hydrate of claim 2, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 20 at 24.7 plus or minus 10% of the value.

11.  The hydrate of claim 2, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 26 at 18.2 plus or minus 10% of the value.
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49. A process of claim48, wherein step a) and b) are carried out at aCSLLP
tenperature of 50 to 60 C plus or mnus 10% of each value. 50.A process of
c:a|n148,_mheribn s;epha) and b) are carried out at a tenperature of 55 C
pl us or m nus % of the value. 51, A process,, reparing the salt of clai
o coibr | ailhg hydate of clisp 7 biiais Wy Xaeh PPSCoT Hrasmen SgSF CargeTe 2 a
2-fl uor,0- N hyl 4 | fe@' 0 9.3 ni ; 100 Fth 1

yl met h%ﬁ@%&%&??ﬁk ?lp%‘is%%q%%t rlsgz |atn2 2- Iu]stg)élr[lnzlg?rsi deA] grfld erygtuﬁénol with at

| east two FqU|v?Ients of benzensulfonic acid in a solvent conprising

i sopropanol to forma secqond m xtuge; and : b) conbi ni ng the second

m xt ur 23 wi t AheBY e Otfégﬂmgug?‘fm%?‘hgfr.ay§§?”1lﬁedlﬁ%°@8éé’ atg?mg P%lip%S% % wher ei n
step a):heag‘c el Sk S EHinQidbraal 28 al BIRAIsA WiiauoT 0B ftiR ®lucC pl us or minus

10% of val ue. . The proCess of claimb51, wherein step a) and b) are
carried out at a tenperature of 55 C plus or m nus 10% of the value. 54. A

e R RN TR R A T e

characteristic peaks expressed in degrees 20 at 26.0 and 24.7 plus or minus 10% of each value.

15.  The hydrate of claim 2, having an X-ray powder diffraction pattern comprising

characteristic peaks expressed in degrees 26 at 26.0, 24.7,18.2, 29.3, and 7.8 plus or minus 10%

of each value.

16. A salt which is 2-fluoro-N-methyl-4-[ 7-(quinolin-6-ylmethyl)imidazo{1,2-

b][1,2,4]triazin-2-ylJbenzamide dibenzenesulfonic acid salt, or a hydrate or solvate thereof.

17. The salt of claim 16, wherein said salt is anhydrous.

18.  The salt of claim 16, which is characterized by a melting point of 268 to 272 °C plus or

minus 10% of each value.

19. The salt of claim 16, which is characterized by a melting point of 270 °C plus or minus

10% of the value.
20. The salt of claim 16, which is crystalline.

21. The salt of claim 16, having a DSC thermogram which is characterized by an

endothermic peak at 270 °C plus or minus 10% of the value.

22, The salt of claim 16, having a DSC thermogram substantially as shown in Figure 5.
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with a compound of Formula Ill1: MCSLLP 11l to forma conmpound of FH$lPra
I, or salt thereof; wherein X 1is chloro, bromp, or iodo. 55.The process
according to claimb54, further conprising reacting said conpound of Fornul a
I, or salt thereof, with a strong acid to foima conpound of Fonnula IV: O
or sal 23.t heTkofalt &&laifheé, process Xaey opddegliffeactivapAt®s copEsiagd said acid

i's concentrated hydrochl oric, acid -~ he o r.di to claimb55
or 56,°}¥d€ﬁ'ch‘¥§?° BEHIIPESSHY TP EISB T ?%)‘%31%85%133%1‘31 %I:/?zi(rd\fr;réj?l gh g, or salt
thereof, with CH3NH2 in the presence of at |east one coupling agent to form
a conpound of Formula V: or salt thereof 58. The process according to

cl ai m %%, whes siltrrfskin lGotwlinny Sgenpordesdiiection ppiigmcomprising a

1- et hyl,3- (3-di.net hyl am nopr 4 ViGhe ri azol e,
(benzo‘fhrafag’gecﬂsii‘ipe% e&%ﬁﬁ%@#?%‘@&ﬁéf%?‘ﬁ@p g@gﬁ%‘rﬂ%‘% @e@g?@g? g%%’osphat e, and
salts thereof.

25. The salt of claim 16, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 26 at 16.3 plus or minus 10% of the value.

26. The salt of claim 16, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 26 at 18.3 plus or minus 10% of the value.

27.  The salt of claim 16, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 26 at 23.8 plus or minus 10% of the value.

28.  The salt of claim 16, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 26 at 4.9 plus or minus 10% of the value.

29. The salt of claim 16, having an X-ray powder diffraction pattern comprising

characteristic peaks expressed in degrees 20 at 15.0, 16.3, 18.3, 20.2, 23.8, and 4.9 plus or minus

10% of each value.

30. A composition comprising the salt, or a hydrate or solvate thereof, of any one of claims

1-29 and at least onc pharmaceutically acceptable carrier.

31.  An in vitro method of inhibiting activity of a receptor or non-receptor tyrosine kinase

comprising contacting said kinase with the salt of any one of claims 1-29, or a hydrate or solvate

thereof.

32. The method of claim 31 wherein said kinase is c-Met.
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59. The process according to claim55 or 56, further conprising: a) r&&dlilRg
the conpound of Fornula IV: O IV or salt thereof, with a hal ogenating
agent, to fohln a conmpound of Formula VI: O or salt thereof; and b)
reacting said conpound of Folnula VI, or salt thereof with CH3NH2 to forma
conpouRd of ARgn misteamsthod of indihiting e/ c-Nigidinass sigpaling Pabwgem a cdo. The

proc f.claimb wh I 0 - S.al ' ' ' - i
b1, TheBritRL SR g et Gy S IE TR o e o St PR SRt B0

t he coppesyad of Fontana I1: MCSLLP Il by a process conprising reacting a
conpound of Fonul a ha:

34, An in vitro method of inhibiting the proliferative activity of a cell comprising contacting

said cell with the salt of any one of claims 1-29, or a hydrate or solvate thereof.

35.  An in vitro method of inhibiting tumor growth in a patient comprising administering to

said patient a therapeutically effective amount of the salt of any one of claims 129, or a hydrate

or solvate thereof.

36. Use of the salt of any one of claims 1-29, or a hydrate or solvate thereof in the

preparation of a medicament for inhibiting tumor metastasis in a patient.
37.  The salt of any one of claims 1-29 for use in inhibiting tumor metastasis in a patient.

38. Use of the salt of any one of claims 1-29, or a hydrate or solvate thereof, in the

preparation of a medicament for treating a disease in a patient, wherein said disease is associated

with dysregulation of the HGF/c-MET signaling pathway.

39. A salt of any one of claims 1-29, or a hydrate or solvate thereof for use in treating a

disease in a patient, wherein said disease is associated with dysregulation of the HGF/c-MET

signaling pathway.

40. The use of claim 38 or salt of claim 39, wherein said disease is cancer, atherosclerosis,
lung fibrosis, renal fibrosis and regeneration, liver disease, allergic disorder, inflammatory

disease, autoimmune disorder, cerebrovascular disease, cardiovascular disease, or condition

associated with organ transplantation.

41. Use of the salt of any one of claims 1-29, or a hydrate or solvate thereof, in the

preparation of a medicament for treating a cancer in a patient.
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0 Ha mnth_a conmpound of Formula lib: )1 O.NtO Ilb wherein X1 is chldteLLp
bronmo, or iodo. 62. The process of claim®6l, wherein the reacting of the
conmpound of Forrmula ha with the conpound of Fornula Ilb is carried out in
the presence of proline. 63. The process of any one of clains 61-62,
wherein X1 is chloro. 64. The process of claim®6l or 62, further

conpri sj ng preparing th Ujad : 0
conpri §i'ng géi@?fﬂﬁggwégﬁ%%gggwgfOg%gﬁﬁ%guh%ﬂu%eFﬁ?aafﬁﬁ%%f%pﬁgﬁéﬁﬁi-oI in
t he pr@@g@gga@@ﬁ@npalIadlun1catalyst and a base; wherein X3 is chloro,
brono, or iodo.

43. The use of claim 41 or the salt of claim 42, wherein said cancer is a carcinoma,

musculoskeletal sarcoma, soft tissue sarcoma, or hematopoietic malignancy.

44, The use of claim 41 or the salt of claim 42, wherein said cancer is bladder cancer, breast
cancer, cervical cancer, cholangiocarcinoma cancer, colorectal cancer, esophageal cancer, gastric
cancer, head and neck cancer, cancer of the kidney, liver cancer, lung cancer, nasopharygeal
cancer, ovarian cancer, pancreatic cancer, prostate cancer, thyroid cancer, osteosarcoma,
synovial sarcoma, rhabdomyosarcoma, MFH/fibrosarcoma, leiomyosarcoma, Kaposi’s sarcoma,
multiple myeloma, lymphoma, adult T cell leukemia, acute myelogenous leukemia, chronic

myeloid leukemia. glioblastoma, astrocytoma, melanoma, mesothelioma, or Wilm’s tumor.

45, A process of prepaﬁng the hydrate of claim 2, comprising:

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-{7-(quinolin-6-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl[benzamide and water with at least two equivalents of
hydrochloric acid in a solvent comprising water to form a second mixture; and

b) combining the second mixture with methyl ferz-butyl ether.

46.  The process of claim 45, wherein step a) is carried out at a temperature of 20 to 30 °C

plus or minus 10% of each value.

47.  The process of claim 45, wherein step a) and b) are carried out at room temperatare.

48. A process of preparing the hydrate of claim 2, comprising:

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-[7-(quinolin-6-
y}methyi)imidazo[1,2-b][1,2,4]triazin-2-y1}benzamide and methanol with at least two equivalents
of hydrochloric acid in a solvent comprising isopropanol to form a second mixture; and

b) combining the second mixture with acetone.
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65. The process of claim64, further conprisin reparing the conpoung-
Formula Ha: O Ha by a process conprising reagtpngpa cogpound oPpFor%% %LP
lid: OCH2CH3 lid with an acid of fonula HX ; wherein X is chloro,

bronmo, or iodo. 66. A process of claim®65, further conprising preparing a
conpound of Fornula |id: lid by a process conprising reducing a conpound

of Fougg.l a If_xkal::)rocess of claim 48, wherein step a) and b) are carried out at a temperature of 50 to 60

°C plus or minus 10% of each value.

50. A process of claim 48, wherein step a) and b) are carried out at a temperature of 55 °C

plus or minus 10% of the value.

51. A process of preparing the salt of claim 16, comprising:

a) reacting a first mixture comprising 2-fluoro-N-methyl-4-{7-(quinolin-6-
ylmethyl)imidazo[ 1,2-b][1,2,4triazin-2-yl benzamide and methanol with at least two equivalents
of benzensulfonic acid in a solvent comprising isopropanol to form a second mixture; and

b) combining the second mixture with methyl ferz-butyl ether.

52.  The process of claim 51, wherein step a) and b) are carried out at a temperature of 50 to

60 °C plus or minus 10% of each value.

53, The process of claim 51, wherein step a) and b) are carried out at a temperature of 55 °C

plus or minus 10% of the value.

54. A process of preparing a compound of Formula I:

NC
RN
F /N‘N A\ =
N
NP,
|

comprising reacting a compound of Formula II:
0 OH

N =
X4
Ie) N

I

or salt thereof}

\Y

with a compound of Formula III:
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OCH2CH3 Il'e with hydrogen gas in the presence of a hydrogenation
catalyst. 67. A process of claim 66, wherein the hydrogenation catadf§StLR s
pal | adi um on-carbon. 68. A process of claim66 or 67, further conprising
preparing a conpound of Fouinula He by a process conprising reacting a
conpound of Foinmula He with a of Founula IIf: MCSLLP "If in
the presence of a coupling cataly base. 69. A process of claim#68,
vvherelnt]tle Icatalyst is a mxturfg of p a]iumacetate and Cul. 70. A
process of claim 66, further conprisingpreparing a

Process e np g“ﬂ 3 g conmpound of Formul a

I
to form a compound of Formula I, or salt thereof;

wherein X; is chloro, bromo, or iodo.

55.  The process according to claim 54, further comprising reacting said compound of

Formula I, or salt thereof, with a strong acid to form a compound of Formula I'V:

@]
HO N
P

v
or salt thereof.
56. The process according to claim 55, wherein said acid is concentrated hydrochloric acid.
57.  The process according to claim 55 or 56, further comprising reacting the compound of

Formula IV, or salt thereof, with CHsNH; in the presence of at least one coupling agent to form a

0
\N N
H
F 2N N\ =
N
NN /Iq-
N N

compound of Formula V:

or salt thereof.

58. The process according to claim 57, wherein said coupling agent is selected from I-ethyl-
3-(3-dimethylaminopropyl)carbodiimide, N-hydroxybenzotriazole, (benzotriazol-1-

yloxyl)tripyrrolidinophosphonium hexaflurophosphate, and salts thereof.
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lid by a process conprising reacting a conmpound of Fornula IIg: mﬁgﬁi gH
30 H2 0 I'lg with 9-borabicycl o[ 3.3.1Thonane, followed by reacting %

conpound of Forniula Ilc: X3 Il ¢ in the presence of a coupling catalyst
to formthe conmpound of Formula lid; wherein X3 is chloro, brono, or iodo.
71. The process of claim 70, wherein the coupling catalyst is

pal | ad ”Ilg dl %%egs% Sordi %%0 c-gﬂ-g [PGESH %rfc%lil%pr Ut of claims 54 to 71,

furthe |ng prepar conpoun mula 111 by a process
conpri si ng ppact td’ggtnagﬁ:;emspmpnﬁmbcﬁfﬂammmw.wa. X4y7". NN ;1\1A NH2 Ina M

SLLP o
N" -~
F =~ N \ N
\N)"\*N

or salt thereof, with a halogenating agent, to form a compound of Formula VI:
O
N" -
F = N7\ N
VI

b) reacting said compound of Formula VI, or salt thereof, with CH;NH to form a

9]
N‘ ~
F = ONTN N
\,lbg
N N

or salt thereof, wherein X; is halogen.

or salt thereof; and

compound of Formula V:

60. The process of claim 59, wherein said halogenating agent is thionyl chloride.
61.  The process of any one of claims 54-60, further comprising preparing the compound of
Formula H:

0 OH

\!

& D
X4
O N
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B,OR, ORa Illb in the presence of a palladiumcatal yst and a base;
wherein: X4 is chloro, brono or iodo; and each Ra is, independentl| yiCELER
al kyl ; or each Ra, along with the two oxygen atons and boron atom
forma 5- or 6-nenbered heterocyclic ring; wherein said heterocyclic ring
is optionally substituted with 1, 2, 3 or 4 independently selected CA
al ky rou 73. The roc in the conmpound of Fornula
11Th h %FWFGPQPHEH Y% Egaggﬁgbgteiﬁ%%%ggghgf claim72 or 73, further
conprising preparing the conpound®of Fornula Ma by reacting
1,2,4-triazine-3-amne with a hallagenat| agent. 75. The process of claim
73 further conprising preparing the cun of Foiiiiuia I1llb-1 by a

o

process conpri sing: N
Ila
with a compound of Formula 1ib: |
X4
N
O§\/_/\¢O
ITb
wherein X; is chloro, bromo, or iodo.
62.  The process of claim 61, wherein the reacting of the compound of Formula ITa with the

compound of Formula IIb is carried out in the presence of proline.

63.  The process of any one of claims 61-62, wherein X is chloro.
64. The process of claim 61 or 62, further comprising preparing the compound of Formula
IER
O
o
N
Ifa

by a process comprising reacting a compound of Formula Ile:

X3 \m
/
N

with prop-2-en-1-ol in the presence of a palladium catalyst and a base;

wherein X5 is chloro, bromo, or iodo.
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a)reacting a conpound of Formula Ic: NCIllIc a reagent of formula Riyg¥iip
fol | oned by reacting with a conpound of fornula B(OR2)3 to forma conpound
of Formula hid: MCSLLP B(OR2)2; and Il1ld b)after the reacting in step a),

reacting the conpound of Fornmula Hd with an acid, follo reactin
wi th pbhacollhe processmf chiem dnPelatcaPTEgIeRIFRA 1 4 @E?mﬁﬂ%%ﬁg%wlaﬁ 101?6
al kyl; each R is, independently, 5Cl, 6 alkyl; and X5 is chloro, brono, or

iodo. 76.A process of preparing aliconpound of Formula I: NC conpri sing:
a)reacting a conpound of Fotul aH’l: =

—

N

HIE)

by a process comprising reacting a compound of Formula I1d:
OGCH,CH,

CHLCHL0 =
-
N
1Id

with an acid of formula HX’;

wherein X is chloro, bromo, or iodo.

66. A process of claim 65, further comprising preparing a compound of Formula IId:

OCH,CH3
CHSCH%)K/\@
P
N
1d
by a process comprising reducing a compound of Formula Ile:
OCH,CH;
CHyCH0™
RS
~
N
Ile

with hydrogen gas in the presence of a hydrogenation catalyst.
67. A process of claim 66, wherein the hydrogenation catalyst is palladium-on-carbon.

68. A process of claim 66 or 67, further comprising preparing a compound of Formula Ile by

a process comprising reacting a compound of Formula Ilc with a compound of Formula IIf:



Il with a conpound of Formula VII: N NNH2 VIl MCSLLP VIa and b)reacting
t he conpound the conmpound of Fornmula Vla with with Zn(CN)2 and Zn in the
presence of a catalyst. wherein X6 is chloro, bromp, or iodo. 77. WH&LLP
process of claim 76, wherein said catal Cﬁ'f

1, 1' - bi s(di phenyl phosphi no) f errocene di ac/ 28’}"6pal | 'adi un(11) (Pd(dppe2Cl2).
78 The process of claim76 or 74 Cf_,%{ir%:orrprl sing preparing the
conmpound of Forrmula VII by a process conp }j%ng reacting a conpound of
Formula VIIl X O VIIl with am noguanidine, or salt thereof, and a base;
wherein X6 is chloro, brono, or iodo. Iif 1

in the presence of a coupling catalyst and a base.

69. A process of claim 68, wherein the catalyst is a mixture of palladium acetate and Cul.

70. A process of claim 66, further comprising preparing a compound of Formula IId:
OCH,CHj

CH5CH,0 =
o
N
IId

by a process comprising reacting a compound of Formula Ilg:
OCH,CHj
CH4CH,0 =
{Ig

with 9-borabicyelo[3.3.1]nonane, followed by reacting with a compound of Formula He:

" m
/
N
ilc

in the presence of a coupling catalyst to form the compound of Formula I1d;

wherein X; is chloro, bromo, or iodo.
71.  The process of claim 70, wherein the coupling catalyst is palladium(Il)diacetate.

72, The process of any one of claims 54 to 71, further comprising preparing the compound of

Formula I1I by a process comprising reacting a compound of Formula Illa:
X4\l/\ N
N ..*NJ\

HIa

NH,
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79. The process of claim 78, wherein said base is potassi um hydroxide. 80.
The process of claim78 or 79, further conprising preparing the Cogﬁﬁiﬂ% of
Formula VIII by a process conprising reacting a conpound of Formnul X6
OIXwthtriethyl orthoformate to forma conpound of Forrmula VIII in the
pr esenudthaf coarposad af Fewmadelllb: X6 is chloro, bronp, or iodo. 81.The process
of claim80, wherein said acid i §yf-tal uenesul fonic acid. 82. The process
of claim80 or 81, further conpri si eparing the conpound of Foitnula IX
by a process conprising reacting a.eaupsup®Ref Forrmula X2 X6 X with a
strong acid to formthe conpound &t For a | X, wherein X6 is chloro,

brono, or iodo. 83.The process of claim &Ra further conprising preparing

t he conpound of Fornula X by a procesgﬂﬁonprising reacting the conpound of
Formula XI: X6

in the presence of a palladium catalyst and a base; wherein:

X is chloro, bromo or iodo; and
each R, is, independently, C;.¢ alkyl; or
each R,, along with the two oxygen atoms and boron atom form a 5- or 6-membered

heterocyclic ring; wherein said heterocyclic ring is optionally substituted with 1, 2,3, 0r4

independently selected C.4 alkyl groups.

73.  The process of claim 72, wherein the compound of Formula ITIb has formula I1fb-1:
B
£ B\’O
G
Hib-1.
74. The process of claim 72 or 73, further comprising preparing the compound of Formula

I1la by reacting 1,2,4-triazine-3-amine with a halogenating agent.

75. The process of claim 73, further comprising preparing the compound of Formula [I1b-1
by a process comprising:

a) reacting a compound of Formula 1lle:

PSR
F X

IIlc

5

a reagent of formula RiMgY, followed by reacting with a compound of formula B(OR»); to form

a compound of Formula IIld:
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OCH3 0 XI with CH3MygBr to form a conpound of Fonnula X; wherein X6 | Lip
chloro, brono, or iodo. 84.The process of claim83, further conpris gg
preparing the conpound of Fornula Xl by a process conprising reacting the
compound of Formula XiI: X OH XII with oxalyl chloride or thionyl chloride,
fol lowed by treating with di metf droxylam ne, or salt thereof to forma
conpound of Forrmula Xl ; wherein @chl oro, brono, or iodo. 85.A conpound

of Formula Ill: MCSLLP Il F B(OR2)2: and
11d
b} after the reacting in step a), reacting the compound of Formula Illd with an acid,

followed by reacting with pinacol to form the compound of Formula I1Tb-1;
wherein:

R, is Cy4 alkyl;

each R» is, independently, Cy.s alkyl; and

X is chloro, bromo, or iodo.

76. A process of preparing a compound of Formula I:
NC
X
N.
S
|
comprising:
a) reacting a compound of Formula II:

0 OH
SOTCD
o Nig
11
Xe
Fﬁjt\q

with a compound of Formula VII:

NN NH,
VII
to form a compound of Formula VIa:
X X
F Moy AN N



or salt thereof 86.A conpound of Fornula Il: 1l wherein Xl is chlor
i odo, or brono. WesLLp

Via

and

b) reacting the compound the compound of Formula Via with
with Zn(CN), and Zn in the presence of a catalyst.

wherein X is chloro, bromo, or iodo.

77.  The process of claim 76, wherein said catalyst is 1,1’-bis(diphenylphosphino)ferrocene

dichloropalladium(1l) (Pd(dppf).Cl,).

78. The process of claim 76 or 77, further comprising preparing the compound of Formula

VII by a process comprising reacting a compound of Formula VI

%6 OCH,CH;
F OCH,CHy
o}
VIII

with aminoguanidine, or salt thereof, and a base; wherein X is chloro, bromo, or iodo.
79.  The process of claim 78, wherein said base is potassium hydroxide.

80.  The process of claim 78 or 79, further comprising preparing the compound of Formula

VIHI by a process comprising reacting a compound of Formula IX:

IX

with triethyl orthoformate to form a compound of Formula VIII in the presence of an acid,

wherein Xg 1s chloro, bromo, or iodo.

81.  The process of claim 80, wherein said acid is p-toluenesulfonic acid.
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82. The process of claim 80 or 81, further comprising preparing the compound of Formula IX

by a process comprising reacting a compound of Formula X:

with a strong acid to form the compound of Formula IX;

wherein X is chloro, bromo, or iodo.

&3. The process of claim 82, further comprising preparing the compound of Formula X by a

process comprising reacting the compound of Formula XL:

X
]
N.
F OCH,

o
XI

with CH3;MgBr to form a compound of Formula X;

wherein X is chloro, bromo, or iodo.

84.  The process of claim 83, further comprising preparing the compound of Formula XI by a
process comprising reacting the compound of Formula XII:

Xe

T o
F
0O
X1I

with oxalyl chloride or thionyl chloride, followed by treating with dimethy! hydroxylamine, or

salt thereof to form a compound of Formula XI;

wherein X is chloro, bromo, or iodo.

85. A compound of Formula IIL:

g9



NC
FQ\K\N
N

NN NH,

111

or salt thereof.

86. A compound of Formula II:
O OH
ECICD
o N7
11

wherein X' is chloro, jodo, or bromo.
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