SALTS OF 2- 1" UORO- N- METHYL- 4-[ 7- (QUI NOLI N- 6-
YL- METHYL) - IMDAZQ |, 2-b][I, 2, 4] TRI AZI N- 2-

WOROBENZAM DE AND PROCESSES RELATED TO PREPARI MA/US#009/044622
SAVE FI ELD OF THE | NVENTI ON The present invention is
directed to di hydrochloric acid and di benzenesul fonic
acid salts of the kinase inhibitor
2-fluoro-N-nethyl-4-[7-(quinolin-6-ylmethyl)imdazo[l,

2- b][l,2,4]triazin-2- yI]benzam' de, useful in the
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t hereof . BACKGROUND OF THE | NVENTI ON Protei n ki nases
(PKs) are a group of enzynes that regul ate diverse,

cal processes including cell growh,
FIELD ?ﬁwvﬁg%}g erentiation, organ formation and
’Fﬁérp@mgﬁﬂeaitﬁ)n me@ycaar:ml diliydeadhl @it adid ssldibérepadsulfomd acid salts
regenerati on, hers, Protein kinases_ exert

of the klﬂ%@.lvhlbws% ﬂp%rgrlwletbx}r?cﬁ wanolinrovigetedimidazetelt he
b][1,2 4?12:92?1?—2- lwogia:ngt , 1 éettﬁLe tglé F}E tf'n%ﬁt gféc??l{:/‘%’rtaa?]g?ho?ﬁgﬁases related to

the dysr@nﬂmionaif &makapathwaysu STHei potseni inaéntoarftuhdrgelhtes aalpiotesses and

imermedjie 6 Ao SR By - dapaer A Dely DR deeal ks

b][1 24F9&§n—9f IE)%HP&%H& %%é%ﬁ?s thebpidi ng cancer. A subset of
tein kinases (also referred to as oncogenic protein

k| nases) when dysregul ated, can cause tunor formation

BACK RO TN GESION T0n (Bl - Jensen P et al |
MGl I8n2QOIRK & aleld B3P bt 3DBMRE Bat rddulite Hiverse OiRgRG@RA Kological

protein ki nases represent one of the Iarfgest and nost
processeginaluding ¢all grepipsunivah ped differensipen, 9rgas foppgiasrand

morpho%i)e:ﬂgi% \fl%g%dgg@ﬁ@mﬁogrtyﬁuéj%g{r %g&?%texa ?Mﬁ%{noﬂﬁb hers rotellp kinases
exert theliﬁﬂ@lﬁ@ﬂigmll fitctiegethtauigh catalyzing the phosphorylation of protems (or
substrates) and thereby modulating the cellular activities of the substrates in various biological
contexts. In addition to the functions in normal tissues/organs, many protein kinases also play
more specialized roles in a host of human diseases including cancer. A subset of protein kinases
(also referred to as oncogenic protein kinases), when dysregulated, can cause tumor formation
and growth, and further contribute to tumor maintenance and progression (Blume-Jensen P et al,
Nature 2001, 411(6835):355-365). Thus far, oncogenic protein kinases represent one of the
largest and most attractive groups of protein targets for cancer intervention and drug
development.

c-Met, a proto-oncogene, is a member of a distinct subfamily of heterodimeric receptor
tyrosine kinases which include Met, Ron, and Sea (Birchmeier, C. et al., Nat. Rev. Mol. Cell
Biol. 2003, 4(12):915-925; Christensen, J. G. et al., Cancer Lett. 2005, 225(1):1-26). The only

high affinity ligand for c-Met is the hepatocyte growth factor (HGF), also known as scatter factor



tyrosi ne ki nases which include Met, Ron, and Sea
(Birchneier, C et al., Nat. Rev. M. Cell Biol.
WQO®3/1432(1L2) : 91 5-925; Christensen, J . G et BLT/IS2009/044622
Cancer Lett. 2005, 225(1): 1-26). The only high
affinity ligand for c-Met is the hepatocyte growth
factor (HGF), also known as scatter factor (SF).
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ar structu rena ul'ar ce
The spedific nmtsequencelusti crigletipated apaeivation ea gipec tdll/tissue are highly context-
consequences of c-Met pathway activation in a given
dependepty| | /i ssue are hi ghl y cont ext dependent. Dysregul at ed

ysiRlul et OWRY pRha%$ plag® f)@lﬂht Ws&ﬁé@ﬁ%s@ﬁsaﬁ@y ﬁﬂtﬂ'lé’ &se of

(in"the case of gen t terations) es In
genetic dligratiens)anles gr oamdr fomnmtwnegrawde nzaigteparcg ped progression (Blrchlneler,

i, r.chnel S , . . Ml. Cell. Biol.
C. etal SR AT, ColpighaM gt vasie BogpecipC. a Nagehev. Cancer
2006, 6(8F 452Q008istefiécB) 1.63 &t 4 Tandeh ekl me@zsd 226 HEF and/or c-Met
ncer Lett. 2005, 225(1): 1-26). HGF and/or c-Met are

are overqxpegsesdonsignificanhpertigns ¢f mesihupen chrsess, afd m@ﬁeh amnlated with
por 15 S AR BB b
and shorhedp&tieat Qivivall Farthérep@feh&Siish high levels of HGF/c Met proteins are more
resistance to chemotherapy and radiotherapy. In addition to the abnormal HGF/c-Met expression,
c-Met receptor can also be activated in cancer patients through genetic mutations (both germline
and somatic) and gene amplification. Although gene amplification and mutations are the most
common genetic alterations that have been reported in patients, the receptor can also be activated
by deletions, truncations, gene rearrangement, as well as abnormal receptor processing and

defective negative regulatory mechanisms.



and shortened patient survival. Further, patients wth
hi gh Il evel s of HG-/c-Met proteins are nore resistance
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abnormal HGF/ c- Met expression, c-Met receptor can al so
be activated in cancer patients through genetic
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nuner ous preclini cal
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) 2003, 4(12):915-92 Chri stensen, J, , . Cancer
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showed that the tpr-nmet fusion gene, overexpression o
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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.,
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hel B&isCompound
and othe Qﬁ uor o- N- net hyl -4-[ 7- (qui nol i n-6-yl net hyl )i m dazo[ |

,2-b][1 ,2,4]triazin-2- yl]benzam de (1) having the
u I.ndj bel ow. (1) New or inproved forns
SUM@QQ#ﬁﬁﬂﬁmmu ch inhibit kinases such as c- Mt
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%mgr maceuticals to treat cancer and ot her "di seases.
yimethylyimddazal t,2-b][d Grplorsazin-anslbergachidedihpdrocklesc néil salt,meadiydrate or
solvate (B8 irected toward these needs and ot her ends.
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The present invention further provides a salt which is 2-fluoro-N-methyl-4-[7-(quinolin-

6-ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl ]Jbenzamide 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.

The present invention further provides methods of inhibiting the HGF/c-Met kinase
signaling pathway in a cell comprising contacting the cell with a salt of the invention, or a

hydrate or solvate thereof.



The present invention provides a salt which is
2-fluoro-N-nethyl-4-[7-(quinolin-6-

wQ kovettB2hd) i m dazo[l,2-b][I, 2, 4]triazi n-2-yl ] bePZEDE69/044622
di hydrochloric acid salt, or a hydrate or solvate
t hereof. The present invention further provides a salt
which is 2-fluoro- N-msth | -4-[7-(quinolin-
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hods of inhibiting tunor growth in a
hwhaw(%agﬁq%ﬁﬁ€%§%r|3|ng adm ni stering to the patient a
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sterl ng to the patient a therapeutically
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ydrate .or solvate ther n
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The ppasendi m‘genanﬁmt@[r erqvp@smqepﬂgs papicpainga dlhydrochlorlc acid salt
of 2-ﬂuorch-§1:§xﬁx? tifl-‘iz- no fng- -Cytl t%yﬁlmlﬁazo[PE-b?[ l?f,h]tmngm-tz-@ﬁ]benzamlde,
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 tert-butyl ether.

The present invention further provides processes of preparing a dihydrochloric acid salt
of 2-fluoro-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 isopropanol to form a second mixture; and



hydrate or solvate thereof. The present invention

further provides nethods of treating a cancer in a
wW@aavas21conpri sing adm ni stering to the pati ePCT/HS2009/044622

therapeutically effective amobunt of a salt of the

invention, or a hydrate or solvate thereof. The

present invention further provides the salts of the

invention.for use i,n thera The present invention
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present invention further provides processes of
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xture with tert - but et her. The present
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reactlng a flrst n1xtur 3§
2-fluoro-N-nethyl-4-]7-(
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and net hanol with at Ieast two equival ents of
(Hsdiﬂ@%gfochlorlc acid in a solvent conprising isopropano
fform a second mi xture; andb) combi ni ng the second
comprlsmgmaqtmg wcompamaiccfrf@nniﬁhdl present invention further
provi des processes of p.ﬁparlng a di benzenesul foni c
acid salt of 2-fluorto- nethyl
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[1,2,4]triazin-2- 4
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gonpri sing: a)

}rlsing: a)

with a compound of Formula III:

I
to form a compound of Formula I, or salt thereof;
wherein X is chloro, bromo, or iodo.

The present invention further provides processes of preparing a compound of Formula I:



yl met hyl )i m dazo[l, 2-b][I,2,4]triazin-2-yl]benzam de
and nethanol with at | east two equival ents of

whemzasmasul fonic acid in a solvent conprising PCT/US2009/044622
i sopropanol to forma second m xture; and b) conbining
the second m xture with nethyl tert-butyl ether. The
present invention further provides processes of

preparing a conpound of Forpula | : or salt thereof;

conprising reacting a conmpound of Forrmula Il: Il with
comprisgconpound of Fornula I'll: 1l to forma conpound of

Formula |, or salt thereof; wherein X is chloro,

apr onveacHing psgmpomboiffasswit Il nventi on further provides
processes of preparjng gyconpound of Formula | :
conprising: a) reaciing]a conmpound of Forrmula I1: 11
with a conmpound of NAUN V to forma conpound
of Forrmula VI: Vi b) he conpound the
conpound of Forrula VI Owt (CN) and Zn in the
presence of a catal yst mherFin X is chloro, brono, or
i odo. The present invention further provides conpounds
with a c@hpdu@d o IFarrhilk VII:

to form a compound of Formula VI:
Xg
KT
N.
F Z NN\ z
X )Q N
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VI

b) reacting the compound the compound of Formula VI with

and

with Zn(CN), and Zn in the presence of a catalyst.
wherein Xg is chloro, bromo, or iodo.

The present invention further provides compounds of Formula I1I:

or salts thereof,

The present invention further provides compounds of Formula II:



Il or salts thereof. The present invention further
provi des conmpounds of Fornmula Il:wherein X1 is chloro,
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Figure 1 shows an X-ray powder diffraction (XRPD)
pattern characteristic of a dihydrochloric acid salt
of the invention prepared according to the process of
Exanple 1. Figure 2 sho&g a differential scanning

cal orinmetry (DSC) t Racejcharacteristic of a
di hydr ochlori c aci %?éj : rAvYenti on pr epar ed
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DETAILED DESCRIPTION

The present invention provides, inter alia, dihydrochloric acid and dibenzenesulfonic
acid salts of the c-Met kinase inhibitor 2-fluoro-N-methyl-4-[7-(quinolin-6-ylmethyl)-
imidazo[1,2-b][1,2,4]triazin-2-yl]benzamide (see Formula I above). The salts of the invention
are advantageous in that they can be obtained in crystalline form, making them particularly

suitable for use in pharmaceutical formulations.

Dihydrochloric Acid Salt

The dihydrochloric acid salt can be prepared by combining 2-fluoro-N-methyl-4-[7-
(quinolin-6-ylmethyl)-imidazof1,2-b][ 1,2,4]triazin-2-yl]benzamide with a molar excess of
hydrochloric acid, such as described in Example 1 below. The dihydrochloric acid salt can be
obtained as a crystalline solid as evidenced by the XRPD pattern shown in Figure 1 (see also

Example 2 below). The dihydrochloric acid salt can also be obtained as a hydrate, based on the



obtained as a crystalline solid as evidenced by the

XRPD pattern shown in Figure 1 (see also Exanple 2
whedoomy321iThe di hydrochloric acid salt can al soP@EUS2009/044622

obtai ned as a hydrate, based on theTGA results shown
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Di benzenesul fonic Acid Salt The di benzenesul fonic acid
salt (di-besylate salt) can be prepared by conbi ning
Dibenzerestilferge deid Salt

’Ijﬂ-g{cfbtr gezqeﬁulg)r&l,(? %éé ﬁajla Bgs%t? ﬁ&lay%%p%g]re%grzeg[b coﬁlkl)auirllg 3-fluoro-
N-methyl-4-[ 7-(quinolin-6-ylmethyl)-imidazo[ 1,2-b][ 1,2,4]triazin-2-yl Jbenzamide with a molar
excess of benzenesulfonic acid, such as described in Example S 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 HClL.
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to a substanye haling wetersaefiliydemtiomh &xample 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),
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ype of i

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
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i nventi on r.its.sold,.forns,, i s substantiall . )
For exanfel T e} ¥ inyb i Kl etk PRt fraBadf e POk Binioht g piological
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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, c-
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Ron, r Se enbodi nent s, dysr egul at ed
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t'or processing a Ive negati've regu
1nvent101ﬂ&fdil1aﬁd1$'l‘dilal 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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Cbmb"“ﬁ@ﬂﬂzeﬁyglogenous | eukemi a, chronic nyel oid | eukenia

Cilel R M 636 h@dTBonA PhArdGEERITR) agtRtsa? @¥Bsm dFE ARIHMAL 5@NBas, fF example,
WIlms tunor, and the like. As used herein, the term

chemothergpeytics, antirganerr agentp.ciyéqtoxie agendwlor anthrgandestherapisst(e.g,, radiation,
e i r.in. vivg. | Fhaents. an ex. ViV
hormonec %:e(tlc]\ﬂ, ééa% Heluskdin o@ngfbp%\%meth% rgz?l?gf %‘3 )r(e(:sF%t enav?nltlg f%rﬁreatment of

an bé par i'ssue sanp .
the diseaS¢sgaiRdrlerssiiebnditions AREMIIJ. hebdin STHEE gefM OF tHERIPi . calBe i N
vitro cell can be a cell in a cell culture. In saone

administeiedl deaetheniath thesaliehthg Bivertian (eg.£ogbined iptpawinglp dasgge form), or
r i . i .
e agenfy A GRS S RIS S S AR ot of
administratidhcat ed noieties in an in vitro systemor an in vivo
syst.em . For exanpl.e, "contactjng' a conpound of the
SR ERGRETReL P RS KRRt S gne trastuzumab
(HerceptR kil @1EQRC 0 beftifio RN e@dtidib 8y ROEDE6Ae ITHYENE), @0uximab
to an individual “or patient, such as a human, as well
(Erbitux)pa bevacumak 4 Apastin) i sntafad (Nexgvar) conjimiin (Sutdnt), ed RTK inhibitors

. tnvention in C | 0l r
sescrive i FR 88 B03RLSPS S 2y TR RS
2004/076182 WD 200521 21925) WIO205/ 689386, WO 20031028815, "W O005/040345, WO
i nterchangeably, refers to any
2005/039586, WO 2003/097641, WO 2003/087026, WO 2005/040154, WO 2005/030140, WO
2006/014325, WO 2005/ 070891, WO 2005/073224, WO 2005/113494, and US Pat. App. Pub.
Nos. 2005/0085473, 2006/0046991, and 2005/0075340.

Suitable chemotherapeutic or other anti-cancer agents further include, for example,
alkylating agents (including, without limitation, nitrogen mustards, ethylenimine derivatives,
alkyl sulfonates, nitrosoureas and triazenes) such as uracil mustard, chlormethine,
cyclophosphamide (Cytoxan™), ifosfamide, melphalan, chlorambucil, pipobroman, triethylene-

melamine, triethylenethiophosphoramine, busulfan, carmustine, lomustine, streptozocin,

dacarbazine, and temozolomide.
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ani mal, including manmal s, preferably mce, rats,
ot her rodents, rabbits, dogs, cats, swine, cattle,
WG b@ep432nor ses, or prinmates, and nost pref er abP@T/US2009/044622

humans. As used herein, the term"treating" or

"treatnment” refers to one or nore of (1) preventing

t he disease' for exanple, preventing a disease,

con on or disorder in an individu

S & @s@www@twég%émee B ARG PRl
antimetaBYfites Gﬁauﬂ ? Mﬁﬁo&’hﬂﬁfa‘tlgﬂ C181i0 hicil afifAbavists NFrR@HMRAMS gs, purine

or synptonmatol ogy of the disease; (2) inhi'biting the
analogs @hds@h:sesmef deangpasephlebitérahiuoh h ngtla)trdwe,a‘sﬁpor@mdxl,tﬁlqmlrldme,

sorder in ndi vi dual 0 IS experie
extarabiff, SnEShHigbwig. BlvBrbl Hhouliife BinPERE Rl na
gmncndqh§ease condition or disorder; and (3) aneliorating
t he di sease; for exanple, anelloratlng a di sease,
S@@ﬁbilﬁtch@ﬁowraawtﬁ@@rthqr ANtnFangea pEAIGUAINhaBClude, for example,

certain n%f{f?zﬁ dﬁ%&ﬁ%dQﬁelpﬂflﬂJaﬂ% ortel}( o hg&tcg aldids antltulaor antibiotics,

ase, lon or d

enzymes( lynﬁ?phoki‘rﬁv end; emgoddjbhymﬁtbhmh)aglyh an WnbfastSr)ﬂ:rpin@ﬂmr&L omygsine,
bleomycgb ﬁg?tmyg(ﬁlr, %ESI 4 Elg]e@?xg\g&%tpgepg%lg?c{n’? g blClIl ara-C, paclitaxel

(Taxol“ﬂhﬁﬁtﬁpa‘ﬁ%!'é?ﬂ Ql@!))ﬁ%g ﬁﬁ);éi’ﬁ mhitGAYARAL 11 @g}ﬁgﬁa@ GlerfSons

exanpl e apeutics, anti- er agents,
(especxaﬁyilﬁﬁﬂ)uemmgﬂnimdtanpeﬂndla cancer therapies (e g.,
or non

QifStaiEns apths e Sprating: CPAdntooqely 1P ire abine

reloxaﬁlﬁ:f cidMpHIEHRRANES ifodhRRIed8idsirblox&@Rdi t i ons descri bed
herei n. e agents or theraples can be adm ni stered

Aléfgéilﬁélﬂ ap eYiotorie agghts su¢h asrapidaphphietpoin; arglneoplastlc €nzyme, a
topmsoniterr]ase 1Hl‘1elglto ntgpoc b%%l %,]rgltg)?a%a'glge é)?gti;q;{n ororélgzﬁlo%%%ﬂu Tex2h such as

erapl e nirstere

cis-platii® W@ﬂbépﬂéﬂrb{ bllo @&D aEspbeseraodifisrs péro@ﬂﬂiﬂhﬂﬁtor@hn@}[brmonal
Sui tabl e anti-cancer agents i ncl ude klnase i nhi biting

therapeugjg agenss; ilgHeoyerith degafirs pnf Rasaptqpasstic R factpisat i ni b
dt r%\’l-&g‘ncerglggﬂtg) n%ﬁ%uc{eéx@??@ sh’el%élsﬁlc's Bhdh M REHNAb El?é'arceptm),

arceva evaci zunmab Ayas
antibodlesctb&bﬁnmhia'(oﬂemimnl)es smhnaist@TILA)-4( &thBéhar)d, Pla-ﬂdoﬁlﬁﬁbodws to

i nhi bitors described in, for ex &@/004808
cytokmev@LszaéFﬁéfoﬁe@?) RhoRsibodE Shempeves Sze@i dies {gyyrosine

e GBI AT AUTREN g e

“antibod20 33N BT 026 cludOWHO RSNAIB0di bl e. g3V AB Ppdh@]ondDchimeric,
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 CCRA4.

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 vaccines 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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2006/ 014325, WO 2005/ 070891, WD 2005/073224, WO
2005/ 1 13494, and US Pat. App. Pub. Nos. 2005/0085473,
wWQeM8N246991, and 2005/ 0075340. Suitable PCT/US2009/044622
chenot herapeutic or other anti-cancer agents further
i nclude, for exanple, alkylating agents (i ncluding,
Wi thout limtation, nitrogen nustards, ethylenimnne
al kyl. sul f nat es, nitrosoureas and

deri ,
For exarggip b AR ralAn AEmaRy el he b ePerePRiicoiRss if dfacribed in the
"Physwl%b@&h@éf@ﬁﬁ& %D(Rqétgo X@96 t@kibn Mfe@l%gl‘;’%goqgmlﬁ%oqxh@Jn?n

| oranbuci |, pipobrdoman, triethylene am ne

Montvalt:,rNJét thy Idanlsxsmew wdsghhio iroipEated hene!rf niefaaraas if seeforth in its
entlretyIonustlne streptozocin, dacarbazine, and

t enpzol om de. Sui t abl e chenot her apeuti c or ot her

anti-cancer agents further include, for exanple,

antimetabolites (including, without limtation, folic
IntermedigtesianghProgessest s, pyri ni di ne anal ogs, purine anal ogs

' d [ .
BRSPS S AR R bl RS A5t S prenring a rticutr

form of the ditrydahlopide isaleby ﬁ-pt‘dueﬁsgid)&[prﬂmg f 1 udar abi ne
ghos phat.e, pentostatine,  and_gentitabi ne. Suitable
henres?ﬁﬁep%@ t.n@xeare eRTPESing R e N apethylatrl S(quinalines-

ylmethyl? Ergl : g}e’ri j}[;t I’ ik Erf—%—f]%éﬁz% dOGHA Rk \Qrtﬁgf%%sz giﬁggquwalents of

exanpl e, vinca a
hydrochlant atidnpe salntliltbjompirismg Vemirytmﬁ&m & ycﬂ:phdb kiixes:; andl

i podoph t oXi n such a | as Vi ncri sti ne,

of G amREiogPE SApOR ik e v YN o DA ol
161 90 R& aab@dlﬂlen@pstwg i§ thtriell daf 47 tethPera@i@oLaboRBE0 iot %8I 30 °C.
(Taxol (tm), mthranmycin, deoxyco-Tormycin,

mqrmm@b igents, siqp@)ra@glba alseecarmcrﬁ cenfaéahm@,rqosswemeeﬂtmy

B e
form of thetiigarichloridapglchy abideess doglpeisafgt ne, cycl ophosphani de,
i fosam de, and drol oxafnme. Al so suitable are cytotoxic

ahgenfeacungp g népmmiwnsat&)&ﬂﬁor%ﬂ -ragthylebp(airqlin-6-
ylmethylﬁ]ﬂﬁaz{% gj_rf &94&%%%1 erz Ja}? & mOhARF A% Wit t]\j)vo eguivalents

toxa |on conpl exes suc

of hydrodﬂsﬁcphcacﬂ mna guldent aoippisiag lsnprdpamdlog feral a seespdnsgure; and
difi e govvt h i.nhi bitor anti hornonal therapeutic

bhgenfam ‘Inértgct & 85GoRd Ry Y‘ﬂlﬁ aciiefhaenat opoi etic growt h
1f &mhO&sibodiments, 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-
ylmethyl)imidazo[1,2-b][1,2,4]triazin-2-yl|benzamide and methanol with at least two equivalents
of benzenesulfonic acid in a solvent comprising isopropanol; and

b) combining the second mixture with methyl fert-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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O her anti-cancer agent(s) include antibody
t herapeutics such as trastuzunmab (Herceptin),
w@niovheties to costinul atory nol ecul es such aspCli$2049/044622
4-1BB and PD-1, or antibodies to cytokines (IL-10Q
TG-- b, etc.). Further antibody therapeutics include
anti bodies to tyrosi ne kinases and/or their |igands

e B ST P8 8 e B S gsctt n e
preparatihQIf - ﬁﬂﬁbb@ﬁieﬁ%l-@??%umﬁﬁﬁ”@%‘lﬁl@ﬁlyl) 1993%%[ 1‘3%'][1 2, 4]triazin-2-
chimeric, humani ze unman

yllbenzagnde epshthbisalth thereof: a@lm&thﬁh@lﬁ%@%the QIVh@tItODant i - cancer
I n S | o

F%g ggilaﬁ?lg’nlﬁgo %éqs%%gn-{x%?sogh 9§eppmv§ l&10 gcrtseac %o&%%ug’d of

Formulailfic| udi ng CCR2 and CCR4 O her antl-cancer agents al so
i ncl ude those that &ggnent the i mune system such as
adj uvants or adopti 1II transfer. O her
anti-cancer agents inclydé_anti-cancer vaccines such
as dendritic cells, §yntfet€ peptides, DNA vacci nes
and reconbi nant viruses. Nbuﬁg or the safe and
effective adm ni strati on of st t he above agents
are known to those skilledypgn the art. hi addition
their adm nistration is described in the standard

or salt thefepbr at ur e. For exanpl e, the admi ni st rati on of many of

1%ﬁ n:Q%ﬁDth r ap t|cl ents is %ﬁf%rlb Ifn t he

e Rvtopae repyid %CoénPOPB 1996 edi ti on,
Nbdlcal Econom cs Conpany, Montvale, hU) t he

di scl osure of which is |ncorporated herei n by

reference as if setQforfM inits entirety.
| nt er nedi at es and Ei:g; SOy, enbodi nents, the

present invention fro Id%ﬁ b of preparing a
particul ar form of ydro€hl g A de salt by a
process conpr|S|ng a) reactlng a first mxture
conprising 2-fluoro-Nmethyl -4-[7-(quinolin-6-
h 2 b][I,2,4]triazin-2-yl]benzam de
Wheremyé gseéhl%ljgr O\?\r/llo’ccﬁzb?{) Peast two equi val ent s of

Imyﬁﬁ@ahb&hn@napxdeMkﬁosoIvent conprising water to
orma second m xture; ~and b) conbining the second
Tllpp Presed 1qu|t]10ﬁ§|grﬁ}gr PrQviges @Wes%@f@ppanng a compound of Formula I:

NC
AN
F /N‘N N\ N/
\N)\\N

comprising reacting a compound of Formula II:

or salt thereof;

with a compound of Formula III:

17



In some enbodi nents, step a) is carried out at a

tenperature of about 20 to about 30 OC. In sone
wepmodizent s, step a) and b) are carried out aPCHDS20D9/044622

roomtenperature. In sone enbodi nents, the present

i nvention provides a process of preparing a particular

formof the dihydrochloride salt by a process

conprising: a) reac 'ng a first mxture conprising

2-fl uoro- N net hyl - i nol i n- 6-

yl rrethyl)lmdazo[l / tr|a2|n 2-yl ] benzam de
and net hanol with at Ieast t O | gui val ents of
hydrochloric acid in a sol vér rising isopropanol

to forma second mixture; and b) cénbining the second
m xture wth acetone. In some enbodi nents, step a) and
b) are carried out at a tenperature of about 50 to
to form g gRsppovsd of Eormplad presalé fhsseifivent s, step a) and b) are
‘w“xmngg ggﬁ&oo&bnﬁ;Opmhgnperature of about 55 OC. In some
ments, the present invention provides a process

Im{someemhbdm@na; Raid ¢hdetbar form of the di benzensul fonl c

acid salt, conprisin reacting a first mxtu

IR SepF F@?ﬂﬂ@n?nm B’GF‘EPC%- &eﬁ fpRedioyt 7T p gofVRRIISHER &8 ethylene glycol. In
some en%bﬂﬁ’ﬁéhyé }_Herﬂegél‘l%ﬁhé @c%dm:t[ﬂ:h afa tehipelAde bt &oMl J%%P 80P ER about 150

met hanol at | east two equival ents of

°C, or frbterabeutels’a@l Cotmaboutch%r Ch Ia sewk eebodiowmy; theirageting is carried out for

0 and b) conbining the second m xture with
aboutthrr?ﬁ?(g GDZ? POUS, some embodi nents, step a) and b) are

If §(51ﬁé eﬂb@&ﬁneats thelpRdaesy ﬁhﬁéxecdﬁﬁprﬁemtactﬁ% the caRpbindF Formula
C. I'n some enbodi nents, step g%pand b) are carrled out
I, or salt gherepf; withasiong acidfo KppronHHU &Bént invention
al so provides, inger alia, processes and internediates
useful in the prefparati on of
2-fl uoro- N- net Hyl (qui nolin-e Rt hyl ) -im dazo[ |
,2-b][I1,2,4]triazi Nenzam and Jthe salts
thereof, includinf the s e vent i on. For
exanpl e, in sone enbodi >Nt he present invention
provi des a conpound of Formula I11: |11
v

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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or salt thereof. The present invention also provides a

conpound of Formula Il: Il wherein X1 is chloro, iodo,
wo@eoobnigazol | n sone enbodi nents, X is chloro. TPEI/US2009/044622

present invention further provides a process of

preparing a conpound of Formula | : | or salt thereof;

conprising reacting a conpound of Formula Il: Il with

a compound of Forgyla [11:11l1 to forma conpound of

Formula |, or salfj thereof; wherein Xi is chloro,

brono, or iodo>N>s i k. i s chloro. In

some enbodi ment 81 t eacfi ng/i s d out in a

about 140 OC. hi sone enbodinents, the reacting is
carried out for about three to about four hours. In
or salt thegeed enbodi ment's, the process further conprises

19 PR EAEOTROMI L Su i pabhber oo
dimethylamiseiropyil frerbedfimid en( ESXSHye Nehyionk yivemdosriazobes FB ), (benzotriazol-1-
o e SRS e S0 R

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 soivent, 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 CH3NH, 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:
0]
" e
N
F Z TN\ z
P N
N N
v
or salt thereof, with a halogenating agent, to form a compound of Formula VI:
O
X7 A
N.
F Z NN\ N/
\4!

or salt thereof; and

19



In some enbodi nents, the reacting of the conmpound of
Formula | with a strong acid is carried out at a

wao esoprsrture of from about 80 C to about 120 OR;T/U81909/044622
about 90 OC to about 110 OC, or about 100 OC. hi sone
enbodi nents, the reacting is carried out for about 15
to about 24 hours, or about 18 hours. In sone

nbodi ment the process further c ri ses. '
o EHDE e ST RBR T Eompt o @ ank Hepetogith SPNEEdo form o
compoufd BN mula Vhe presence of at |east one coupling agent
to forma conpound of Formula V:V or salt thereof. In

some enbodi ments, $the coupling agent is selected from
| -ethyl -3-(3- thyrtdystam nopropyl ) carbqdi i m de (EDC),

"@) rtjazol - 1-
yloxyl)tripyrrolidirnophoss i ngxaf | dr ophosphat e
(PyBOP), and salts thereaf. Jkn’/sone enbodi nents, the
reacting of the conpound of F&fnula IV with CHBNH2 i s
carried out at a tenperaturne of from about 15 0OC to
about 40 0C, from about 15 OC to about 25 0C, about 30
or salt thereofrwhaseintXoripbaogemper at ure. 1 n sone enbodi nents, the
reacting ks cargied out in a solvent, including,  but :
Th§515p EMPodiners: Xadetitor 11 pan® PROHisnsnbs BrlpgRiagnE gt i
thionyl dh@del M@ sdrfie EMbodifRnQUthe hAlokB@itiRE Q&R GLolylahRARR,
including, but not Iimted to, a tertiary am ne, such _
Insome emphdimenisnihe reactisg b therpeamoneh ek orpiwa BHBMhR hatogentating
. i 1+ o. o
sgent is B 5E 00 48 Ao @IBHNYF fn B3 5058 PO S from gt 60 °C 10
about 753(, or athait 72 6Ce dlbota¢ embsdimentssthegeaeting th cairiddsout ihe solvent,

. . process further conprises: a) reacting the caonpound, of .
including;dyutpiptdimifed fo\tojene o [ samesraladimgie the hplapegiAg pEHY is present in

o smos eyt P 50 2, SHIRARE S ST Mgl bphong
equivales@l t thereof, with CH NH2 to forma conpound of

Irll:gchglél ler%bg(.liments, the reacting of the compound of Formula VI with CH3;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 CH3NH, 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, 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

II:

II

by a process comprising reacting a compound of Formula Ila:
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V or salt thereof; wherein X2 is hal ogen. In sone
enbodi nents, X2 is chloro. hi sone enbodi nents, the
whadoogenat i ng agent is thionyl chloride. |n soP@I/US2009/044622
enbodi nents, the hal ogenati ng agent is oxalyl
chl oride. hi some enbodi nents, the reacting of the
conpound of Formula IV with a halogentating agent is
carried out at a tenperature of from about 50 OC to
about 80 C, from aboutjj 60 OC to about 75 C, or about
72 C. hi sonme enbodi ) ting is carried out
in a solvent, including, bu mted to, toluene
hi sonme enbodi nents, the hal 0gendti ng agent is present
in an anount of about 1 to, bout 20 equival ents, about
8 to about 12 equival ents, or about 10 equival ents. hi
with a c@opendiodimEai®; the reacting of the conpound of
Formula VI with CH3NH2 is rried out at a tenperature
of fromabout 0 OC to about?'35 0C, fromabout O to
about 10 OC, or about roegiffaperature hi some

enbodi nents, the reacting\is/carried out in a solvent,

including, but not limted to, tetrahydrofuran. In
sone enbodi ments, the CH3NHR is present in an anount
- 288 20 equi val ents, about 8 to about
Whmeul%glequ#%éﬁghggépgyBabout 10 equi valents. hi sone
Ie pdoelembodimentst Epischlars. carried out in the presence of

a base (e,g., a. tertiary amne). .ln sone enbodi ments,
I§ g, Fgbadficisr aractihy o %‘P éfb'gﬁpﬁj@sef%ofcpaﬂlm iy some
embodin®¥ntd, el @inklis cdrfied@¥utan BiQFERACCOMMLIiSE A BRBGtaBd. 3n some
compound of "Forrmul a Ha: Ha with a conmpound of Formula

embodinjdnts, tHeirpacting of the compound of Formula Ila with the compound of Formula IIb is
carried out at a temperature of from about 0 °C to about 50 °C, 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

I1a by a process comprising reacting a compound of Formula Ilc:
O
%
N

with prop-2-en-1-ol in the presence of a palladium catalyst and a base;
wherein X3 is chloro, bromo, or iodo.

In some embodiments, X3 is bromo.
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wherein X1 is chloro, brono, or iodo. In sone
enbodi nents, X1 is chloro. In sone enbodi nents, the
woe@otdn2gl i s carried out in the presence of predT/NE2009/044622
sonme enbodi nents, the reacting is carried out in the
presence of proline and benzoic acid. In sone
enbodi nents, the reacting of the conpound of Fornula
Ha with the conpound of. Fornyla lib is carrjed out at
1o spraf fEPaimeatsoriesk eqnp 5&ma%oro@qd&%amuté@e%easmrgms*fuﬁdlum<0>
or palladﬁﬁﬂﬁg_ﬁglﬁg 4Q REBHhcd thddeoiti RAMbWA M Bfe arl Bes 9@% Melpolder
enbodi nents, the reacting is carried out 1n a solvent,
and Heck,nk gl Glegm. b6, bt 2051 izt edLitthe andFayd dre (HaloSedd 004,123,

6989- 70@(2 ST RIS M SepdhEq SOIP ARG, £ 1 QEShadirfents, the palladium
catalyst £ Pdh(4BA )6 (triS(divdaeilidehedcRtonBlibal hdianRAY] HRbIE SmbaMehts lthe

. to about 1.2 equivalents, or about 1.05 equivalents.
palladium gatabisbisawesse iranEgIoupt of dbeut 0.81 fr showh. | iequinaleatsoahent 0.01 to

. i . 0
ot SRR il PR ALV EELP B oSl Btk O
some empb@isents, the rasctiagduntier 0dmahgstreditihg egthie\padsendesofanthosphine
) benzoic acid is present in an anmpunt of abouyt 0.1 =
ligand, og &"ﬂ? \?P_SWQﬁt & some cofadimaeib dhqinsehing Hegarsh galiherpt (-
butyl)phgs?)'ggﬁihﬁlel%trgﬂﬁﬁ%drglg. 1D §orkOBRBL N eREs, tll_ig fighh s :ﬁ?es@{t i;f_}éip amount

ess conprising reacting a conpound of Formula
of about 0i0d twjabdut Bk psqRivabents, ot about D108 eguivslentse of a pal | adi um

cat al ys nd a base; wherein Xis chloro, bropo, or .
1f S5 Yol BB DR AR Lorfonts gy Sy ieergfflent the base i
an organRINGE T BN enhRkmERY Rhd Bibe H LAY HRD amd idcl @IS BtQot limited to,
utilized, using palladium O or palladiun(lI

. : ), .
N-methyt-a-eyojehes ylgpied opexylasmine dInsederenchndanentaribe kasownan skalhmetal
ar see, £.4. | der _and, Heck, J. . m.197@,
carvonitfy bn SR8 eSichponey ThE BT pe L o oI55 63

equivaledtdaboBOB & AHH02 eypdil a1bnth,sabber EloyaboBCDE RQliaklests) ¢t abbst 1.2
entirety). In sone enbodi nents, the pall adi um catal yst

equivalents. Pd2( dbay) . . .
AR AE1E01n 000 pBbACU T Bl (G 0 v
is carriecaomand tendpeadyonetof Grofiilatiomt ab6dtto Bbdut 84 GCy abmrdbeut AbWlito about 70

0.01 ta . . . .
°C, or from al])'out 50 °C to about 55 °C. In some embodiments, the reacting is carried out in 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
[Ia by a process comprising reacting a compound of Formula I1d:
OCH,CH,
CH4CH,0 X
N/
I1d
with an acid of formula HX’;
wherein X’ is chloro, bromo, or iodo.

In some embodiments, X’ is chloro.
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about 0.05 equivalents, about 0.01 to about 0.02

equi val ents, or about 0.01 5 equivalents. In sone
wepdodiizent s, the reacting further conprises rPEDUSI909/044622

in the presence of a phosphine |igand, or salt

thereof. In sone enbodi nents, the phosphine |igand, or

salt thereof, is tris(tbutyl) phosphoni um

tetrafl obora .. In so enbodi nent s, the [
1 S SO TER a HG TFACBE CAB FETBOBS D Sttt 16 708 the 48d i
carried oRflbt M@mPBasure OF frERCIoulo 83 t&YY 8D €L Bom|aBoSQATE to about 10 °C,
enbodi ments, the base is an inorganic base. In sone
or from ghelyb@ " Fée BbOULSHE. Hasemie smndipragimite toestiog is eargedreut in a solvent,
mcludm%rf;%?ﬁ%tt IP{téc'dt,(o %g¥1 a%%%tl s a tertiary am ne, including
Iﬁxls,(bl’ﬁé Biyibodineye| QJ&Q)X()’JCES/ RirthBeon e frephrin SO mpound of Formula
nbodi nents, the base is an _alkali netal carbonate. In
I1d bya%’ﬁ%?séﬁ’é’@ﬁﬁlﬁéﬁ?@m%wnﬂg peaadatle; n an amount of
about 1 to about 5 equivabamp, about 1 to about 2
equi val ents, about 1 to &bout 1.5 equi val ents, or
about 1.2 equi val 8Ht&,0Mn enbodi nent s, t he
reacting of the conpound of mﬁth
prop-2-en-1-ol is carried out tgnperature of from
about 40 OC to about 80 C, from abdut 50 OC to about
70 0C, or fromabout 50 C §g about 55 OC. hi some
enbodi nents, the reacting 1's carried out in a solvent,
with hydregehigds ingthe prasentetoflaibydtogendtiondiatikane. | n sone

enbodi nt.s, pr 2-en-1-o0l is prese in an anpunt of
I pne el?_lg?%mgagu@ ChydnErvaRR fEhRLE valfipmzm carbon. In some
embodinfaty, %l nl3hs RONE ?65‘989 LRSS 1 a%d?ﬁos?ﬁ&@e%?scfrg‘é LB diments,

conprls s pre aring he conmpound o
In some pnbmbmnsotﬂup réasting of hacbmpgural @fdfqnmutadll@ﬁvltﬁdmytindgan ghk is carried
b with an acid of fornmula HX ; wherein X is chloro,
outata B\’torﬂ%mtgpp?%WBC hi some enbodinents, X is chloro.In

I S¥tRe BADOHIEBRL Ge f’? F&iRsd AR ddehpRfsed hrep&RiERLstbddhd of Formula
Formula Hd with the acid is carried out at a

Ile by a preeqse campriging feactingn e¢yopaund o Eorrpuladsuvitlp @ compoyndarhFormula IIf

(Sonoga%?r%%?)u&}]ncéqbs‘ﬁ? , g.%g gﬁdc mgthgg: of ?h ggl:ogg:e?l?rogﬁffesrt gngi@r %fgse gbfelfrtahedron
Lett. 1991N3 R 750] K€BY, Lee, and Mears, J. Org. Chem. 1997, 62, 2774.):

OCH,CH,4

CHiCH0™

H
If
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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including, but not Iimted to, ethyl acetate. In sone
enbodi nents, the process further conprises preparing a
weeovpoed2di of Fornula Hd by a process conpri si NBCT/US2009/044622

reduci ng a conpound of Fornmula lie: He with hydrogen

gas in the presence of a hydrogenation catal yst. hi

sone enbodi nents, the hydrogenation catalyst is

al | adi ym:on-car,bon. In _sgne enbadi nents, the hydrogen

1§ JamP gmBpdigneniie hepistiag Al ComPRIS TEAHRG b theRressRsot 2
phosphilRBRAH NGLR thdrEbfSRERIRELOE HTE Nited td) %éﬁl%?&)hﬂ%hﬂ{e. HH Some

conpound of Formula He w th hydrogen gas carrie
embodinpents, ghe pablodiuny axotate is ppescsitio e amonnsaimboenthodicabots().05

T N T -
an amoufif of®6HLY.803 6 abohh0.2 egOINRICKHE Cor@bolmay. OLéguitdlents. In some

. (Sonogashira coupling using, e.g., the method of
embodingngs die phospling ligandyef saftttherpef, Binsesent inpatamvatip Haboned .05 to

; Ly, and Mears, J Org. Chem
about O'%g(g%‘f'aléé?’ Og%%utgﬁedllglfe’qflﬁgﬁﬁtes presence of a coupling
I adrat ymibodintns, haseactihg issantedeshadh mdipegatutcld foaugdungo °C to
talyst is a Falladiun1catalyst, i ncl udi ng, but not

about 10p7f fré abgt PATG irtemt Hebi(atos 2bew 99 e 18 aoydaicmbRdigents, the
reacting e L s e o Ao PRt S PR AARA BRI, In some
embodintxass thel qongomed efibadiuieHf &,predeet inasemanaof abogahicabout 3
. 1base.blqﬁione ﬁngodinents, the base is a tertiary
equivalenty; QrAboPl - fqYHE S ut not limted to, triethyl amine. In
18 S61Re BMBOGhRAL the prdiRsPRsBer Gniftised fRbaridEt &mpound of Formula
carbonate. In sone enbodi nents, the base 1s present in
IId:  an amount of about 2 to about 10 equival ents, about 4
to about 9 equivalents, gpay 6 to about 8
equi val ents, or about 7.] efjui’val ents. I n sone
enbodi nents, the cagHjoig
in the presence of a phosphine )
thereof, including, but not linitedto,
tri phenyl phosphine. In songyenbodi ments, the palladi um
acetate is present in an anmnount of about 0.01 to about
by a pro@s&mprising reacting a compound of Formula IIg:

OCH,CH,
=

CH4CH,0
IIg

with 9-borabicyclo[3.3.1]nonane (9-BBN), followed by reacting with a compound of Formula

Ic:
X3 N
0
N

Ilc
in the presence of a coupling catalyst to form the compound of Formula IId, wherein X is
chloro, bromo, or iodo.

- In some embodiments, X3 is chloro.
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equi val ents, or about 0.03 equivalents. In some

enbodi nents, the copper(l) iodide is present in an
wa@prmans32of about 0.005 to about 0.2 equival ent BCT/U82009/044622

about 0.01 equivalents. In sone enbodi nents, the

phosphi ne ligand, or salt thereof, is present in an

anount of about 0.005 to about 0.2 equival ents, or

, ' . di ts, .th )
B g B L g O R 0 o
generatedlin QG (Sodebiidt ah@Nebfon, Fromp aemt 1987 6C 1411200885 10Qme

,0C, or about 90 C. I'n sone enbodi ments, the reacting
embodiments, e perapeid of Fogmuls|ligeis presimion auiamguntnitabatt1 to about 3
. i ' ide. | enbodi nents, the
coualb 1 bt 8 L TBUIAS IS o Wi 178 SRR

labone einbodinadnty) codplagutadion Rbaditions @b atilized, usin% palladium(0) or
n odi nents, the process further

) i val.ents. | .
ot SEHLETUEE Sy o b pent s the arocess HUT e en
- e lols S A%Gh ct i ; For. :
Sunk DR, SUMUSCALS 1K B SOPURBlG AT ome
embodirpgnts, bepalladiom cdtalastaopgdbudingin(@l) aBeateu i@sdree ethbediingnts e

patiof SREPR e MBI SRS Sl DT 2 BRI oo
0.01 to dbbBus®MeqE@REIests TMBLE0.0XE AbDuED P eQuil MeRQIG: HORATHIBNL Salents.
the 9-BBN is added directly. I'n some enbodi nents, e

Ip s@RReMbodiareatsathedeaating iferthet Somerispsireacting ih tegramncelf a
. ' 3441-3442)...1n,so nmbodi nent s,
S TR T
tricycloleRplphosbhine. dhesthe %Bq&wﬁ{s?mkgwhoﬁihjrﬂ:h%éhd,]o@aﬁ the@RW present in
.5 equival ents, or about 1.75 equivalents. In sone

an amoué PRENPS 10 2houpf 2 ifguivaleatsi oraberh@iil envinaleatse

H5dihé €88odiHRhRIMRILL AL SWEiLarBEd out in a solvent, including, but not
limited to, tetrahydrofuran, water, or mixtures thereof,

In some embodiments, the second step is carried out at the reflux temperature.

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

III by a process comprising reacting a compound of Formula IIla:
X 4\/\ N
N \\Nl*

IIla

NH,

with a compound of Formula I1Ib:

b
in the presence of a palladium catalyst and a base; wherein:
X4 1s chloro, bromo or iodo; and

each R, is, independently, C,.¢ alkyl; or
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pal | adiunm(11) catal ysts and perfornmed under conditions
known in the art (see, e.g., Myaura and Suzuki, Chem
weRew/14R96, 95, 2457-2483, which is hereby i ncRepUSHDEH4622

inits entirety). In sone enbodi nents, the palladi um
catalyst is palladiunmll) acetate. In sone
errbodi ments, the palladiumcatalyst is present in an

nt of about of about 0.01 to abo

evaﬁoaﬁt“g& 1B 5 OBYE5R AP oren %Oequm 417 Rf §;membered

heterocyﬁ%g,%f@?elﬁ %e@%@)cﬁh@ %ng GUAMRINEIN SubsBfutdD@ih 102, G5or 4

equi val ents. In soneé enbodi nents, the reacting furt her
mdepeanoﬂprrlsésd Ceadkylrggoups. t he presence of a phosphine
and t th reof In some enbodi nents, the

%@%ﬂph‘aFFagﬁ§4 DPPPeycl ohexyl phosphine. In sone

I@E@@@Ibrﬁs@ulﬁwmts Nie @Bﬂp@ﬁum Hor@andlbMas $ethiuld hRy-eof is
present in an amount of about 0.05 to about 0.2

equi val ents, or aboul® U|valents In sone

enbodi nents, the second |§ arried out in a

sol vent, including, bt d to,

t et rahydr of uran, water, es thereof. In sone
enbodi nents, the second step is\carried out at the
reflux tenperature. In Sq nbodlnents t he process
further conprises preparl he conpound of Formul a
IA&&n@ym@b@ﬁ@ﬁ@3§4gQﬁ&hbSIng reacting a conpound of
Fornula Ilia: Ilia with a compound of Fornmula Hb; H b
In spmfhenb@cbg@n@eswkacwlmamagg@rc@mnm agdiliged gising

ptc 5D LS TR BB SR By s s

e.g., Miyaunged SaekipCanal or 0995094502483, bhiclois &r@nhempdated in its
heterocyclic ring; wherein the heter 8 L %
entirety) o jt ssp@fModinasais; 4‘9?6‘@%@ gatplysbis 19 %éﬁ( s enylpho tho)fe“ocene

oo ARSIl o5, e oLt s S0 s rsn
an amoustosfiabouchfabodd). htd @bokt 6.5 kegsivhlents dteutH).B-té about 0. 4 equlvalents or
about 0.3 equivalents.

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. In some embodiments, the
base is an alkali metal carbonate (e.g., potassium carbonate or sodium carbonate).

In some embodiments, the reacting is carried out at a temperature of from about 60 °C to
about 100 °C, from about 70 °C to about 90 °C, from about 80 °C to about 90 °C, or about 86
°C. In some embodiments, the reacting is carried out in a solvent, including, but not limited to,
dioxane. In some embodiments, the compound of Formula IIIb or IIIb-1 is present in an amount
of about 1 to about 2 equivalents, or about 1.3 equivalents.

In some embodiments, the process further comprises preparing the compound of Formula
Ila by reacting 1,2 ,4-triazine-3-amine with a halogenating agent.

In some embodiments, X4 is bromo; and the halogenating agent is N-bromosuccinimide.

In some embodiments, the halogenating agent is present in an amount of about 1 to about 2

equivalents, or about 1 to about 1.1 equivalents.
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[11b-1. In some enbodi ments, X is brono. In sone

enbodi nents, Suzuki coupling reaction conditions are
wazdobiizedi using pal | adi un{ O or pall adi un(||)PCT/US2009/044622

catal ysts and perfornmed under conditions known in the

art (see, e.g., Myaura and Suzuki, Chem Rev. 1995,

95, 2457-2483, which is hereby incorporated in its

tirety). | nbaodi ts, .th l.l adi - I -
P el SR RER ST A el ubhe T 2RI Shine by
a process@ofIprisng F?é‘dc'tiﬁ? EW&M' with Rel(rdppdnidiet, 2 salt ther@dne
enbodi nent s, e palladium catalyst is present in an
Inssemerambsidimprsetthoprogess dertier somgrisgsauepapng ﬂé‘q“tﬂ’%ﬂ“@a pfFormula

about 0.2 .ahout 0.4 equivalents, or about 0.3
Hnylby@dﬁ?%ﬁﬁ%%?éﬁhiﬁ sone enbodi ments, the base is an

a) Nor gaging dagepound o$ dornwatiddi ments, the base is an

organi ¢ base. In sone odi nents, the base is a
tertiary amne. In so e 0gli nents, the base is an
al kali nmetal carbonate (g pot assi um car bonate or

sodi um carbonate). In sonmeenb&di nents, the reacting
is carried out at a tenperature of from about 60 OC to
about 100 OC, from about % “0C to about 90 0C, from

a reagentATHmBOR Mo O fRAH bYQelting Withabauiipddad Of fdrmukoREOR,); to form
enbodi nents, the reacting is carried out in a solvent,

a compoungcdffigrmyla IBdt not linmted to, dioxane. hi some
enbodi ments, the cq@ound of Formula Hib or IHb-1 is

present in an anount out 1 to about 2
equi val ents, or about {ﬁhgl ents. In sone
enbodi ments, the pr dcess f ;%’érrpri ses preparing

t he compound of Fornul a Ihgg by reacting
1,2,4-triazine-3-amne with a hal ogenating agent. hi _
b OTE 1 REFIAE HdaBMSin st d)srebetiigihe asrdpdine didFoogeladtlil mgth an acid,

agent is N-bronobsuccinimde. In s ﬁegﬁg’ogﬂ% ents, the
followedrl reepsinatvifgpingroh o fosmthecupround Og OURYANt °0f about 1
to about 2 equivalents, or about 1 to about 1.1
equi val ents. I n sone enbodi nents, the process further
RGO[ 4 dled; preparing 1,2, 4-triazine-3-amne by a
process conprisjng reacting glyoxal wth
e@ﬂi%@@dﬁﬁﬂﬁ?ﬁ@?hb%*éggﬁ reof. In sone embodi nents,
%Pg 5&9@&@“3@@ conprises preparing the conpound

a

ornmu
In some embodiments, X5 is bromo. In some embodiments, Ry is isopropyl. In some

wherein:

embodiments, R; is methyl. In some embodiments, the B(OR,)s is present in an amount of about
1 to about 2 equivalents, or about 1.4 equivalents. In some embodiments, step a) is carried out a
temperature of from about 0 to about 25 °C, or from about 7 to about 16 °C.

In some embodiments, the pinacol is present in an amount of about 1 to about 3
equivalents, or about 2 equivalents. In some embodiments, step b) is carried out at a temperature
of about room temperature to about 50 °C. In some embodiments, step b) is carried out in a
solvent, including but not limited to, cyclohexane.

The present invention further provides a process of preparing a compound of Formula I:
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11 b-1 by a process conprising: a) reacting a conpound
of Formula Mc: ne a reagent of fornmula R MyY, foll owed
whyoopas2ti ng with a conpound of formula B(OR2)BCT/US1009/0n4622
a conmpound of Forrmula IHd: IHd b) after the reacting
in step a), reacting the conpound of Formula IHd with
an acid, followed by reacting with pinacol to formthe
conmpound of Foggaul 3.l Ho-1; wherein: R is G- alkyl;
each R2 is, indepfhdd j R and X5 is
chl oro, brono, M, 5 ghoddnments, X5 is
brono. In sonme enbodi ngnt i
embodi nents, R2 is nethyk? ™ sone enbodi ments, the
B(OR2)3 is present in an anount of about 1 to about 2
equi val ents, or about 1.4 %quivalents. In sone
enbodi nents, step a) is carried out a tenperature of
Orsaltthef%"ggﬁfo c‘{‘&ingo to about 25 0C, or from about 7 to about
)16 Qfacting asompoandotiForends]l: t he pinacol is present in
an anmount of about 1 tgHabout 3 equival ents, or about
e
0

2 equivalents. In sonejenbodi nents, step b) is carried
out at a tenperatu 0 OMnt enperature to
about 50 C. In so b j ep b) is carried

out in a solvent, incfoading but Mbt limted to,
cycl ohexane. The present ipvention further provides a
process of preparing a conﬁound of Formul a

withaco%n?g%&?@é%%?a‘lfﬂpr salt thereof; conprising: a)
reac

I hg a conmpound of Formula I1I:

X6j©\'/\
F Z "N
Ns J\

N” NH,

VI

to form a compound of Formula Vla:

X AN
F ZaN N\ N
S
Vla
and
b) reacting the compound the compound of Formula Vla with
with Zn(CN), and Zn in the presence of a catalyst to form the compound of Formula I, or salt
thereof;,
wherein X is chloro, bromo, or iodo.
In some embodiments, the compound of Formula I is converted to a compound of

Formula V by the process steps described supra.

In some embodiments, X is bromo.

In some embodiments, the compound of Formula II and the compound of Formula VII

are present in about 1.1 to about 0.67 equivalents, respectively. In some embodiments, step a) is
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Il with a conpound of Formula VII: VIl to forma
conpound of Formula Via: and b) reacting the conpound
wao b@vgeaarppund of Formula Via with with Zn(CN) 2Pertisiono /044622
in the presence of a catalyst to formthe conpound of
For nul a I, or salt thereof; wherein X is chloro,
brono, or iodo. In sone enbodi nents, the conpound of

carried oyt %régrlélglg% letslélglél %g\gﬁ\gtn%gh e@t&quﬁe%@ Bf sobfr it Riderhy, step a) is

escribed Supra. In sone
carried o AP inifRAdtSre ok absutdNORO.to hbmsdﬁ@ °@n<hrca’,d>|onéhlt05°c t he

In;ggnfa%?rgbgég{xeqltzg rtlgquac!@?ﬁl;sli 1s1ae{] gegfag ar}ijaél C ZF %@t \h Some
embodlmgrﬁg RRE Eété(lggtyfurtfl& c%ﬁﬂi‘?isé‘s‘@&ﬂisﬁfﬁﬁé ﬁgarﬁlt af s@ﬂle leﬁibadﬁmaack the

ol vent, 1ncluding, but not limt

catalyst 1s1} h)Ubaftbﬁhenylphemﬁmoéfcbodepm:eh@}gomg@lbq@m(q)éP@(éippﬁ)@(ao)o Jp some

B L

equlvalen%Jll Iln%ghllé@(ﬂﬂo)ilrﬁ’éntsp @hd Adicwy] Ppresehiihyatamolunt GﬁﬁiEUt 0.5 to about 1
nbodi nents, the catalyst further cqnpr

cquivalerphos phIUN 6. SayEnty. nSOmE CERBUIRGHE S Cofst irgiegip ngmount

of about ép{% iq %}Oblé)g.ll |pe§§ l‘f’ﬁr %f W@S@qﬁﬂ%ﬁﬂ? In sorr?eseanrlr)é)dlments step b) is

carried oﬁrﬂﬁ‘ adbrent, achidigs, Bﬁt ) Te:] lllfmeﬂemtdlmntha}acamm wofer.gly@unixture

0.1 to about 0.3 uival e or about
thercof. BiohveTOMST SS5HS EABOE FU & ISERENY W(%@bﬁm 100°C to about
120 °C, Ogagggtqtloloﬁ an anount of about 0.5 to about 1
gurval ent's, or about 0.6 equivalents. In sone
IrﬁWrﬁM&ﬁntshhe paicedsyfaithérsompasesmrepasing rheseampund of Formula

about 0.03 to abgut O. ent about 0. 06
\2t byaEWPV@@WPS‘H%G@BH%aéﬂ@Bﬂ%?ﬁomg \% is carried

out in a solvent, kpcluding not I|mtedto,

di met hyl acet am de, @ oS EH{;rW(t ure thereof. In

sonme enbodi nment s, B gd out at a

tenperature of about 100 to a%out

VI
with aminoguanidine, or salt thereof, and a base;
wherein Xs is chloro, bromo, or iodo.

In some embodiments, X 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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120 0C, or about 110 OC. In sonme enbodi nents, the
process further conprises preparing the conpound of
wo-eansr1VlI | by a process conprising reacting BCT/US2009/044622
conpound of Forrmula VIII: VIIl wth am noguanidi ne, or
salt thereof, and a base; wherein X6 is chloro, bronp
or iodo. In sone enbodinents, X is brono. In sone ’
enbodi ments, the basg is_an al kali metal hydroxide
(e.g., sod!un1hydroxid‘;m;x)ﬂssiun1hydroxide). In
some enbodi ments, the_bageN egtassiun1hydroxide hi
some enbodi ments, the am noguani dine, or salt thereof,
is present in an anount of about 1 to about 3
equi val ents, or about 2 eqyivalents. In sone
o enbodi nents, the base is present in _an anmount of _abou
with trietiyltoethafoomateSo deroi ¥ edrapeund of ForpelatV I iades Resrease 8f ¢} acid;
. Sane, enbodi nents,,the reacting is carried out a
wherein iﬁéﬁﬁ‘é‘f’%& EF‘B“%Pff‘?dé’m about 60 8c to about 80 0C, t o?

]ﬁ?%ﬁ%F?ggggﬁég%g%ﬁﬁﬂﬁ?ﬁﬂbpdinegts, the process further

. ing formng t conp d of Fqrnul a
Inorrle dpyboditperss dasacd ipt-fody Sylioat i S Hﬁﬁgih? mygnts, the
fing i Rl 3, 'tén .rtchx ¢ 4l H%qgﬁ&rlbb@&gg%%ﬁim °t06§:rtlg £110°C
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X
with a strong acid to form the compound of Formula IX;

wherein Xg is chloro, bromo, or iodo.

In some embodiments, X is 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 out in 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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wherein X6 is chloro, bromo, or iodo. In sone
enbodi nents, X6 is bronpb. hi sone enbodi nents, the
acid has formula HX ,Xgahekein X is chloro, brono or
i odo. hi sone enbodi nen X' g(lis _brgmn.tl_n Sgn§0| vent

di mrents, the reactimy e out in a ,
ieﬁloudi ng, but not Ii Fn'ted td oqdrr%t hyl sul foxi de. In
some enbodi ments, the acid i S HBr conbi ned with DMSO
as described in Floyd, Du, Kabio, Jacob, and Johnson

: : m, 1985, .5 5022-5027. In some
with C%r%%?tr?eqﬁ;&fwf’ﬂ’go‘é%?&%ﬁm Xthe strong acid is
whereircHg isichtbroBro@b, @3egd. room tenperature and then the
eaction mxture is heated to a tenperature of from
e gpbadimgntabe CHzYBE is presa ouan &HoHEOf Bbows 98 about 3

: L rent . ss further conprises preparing
el e B A RS ped i G e s ged outata
temperatga of gt OPE te agud U AU, aboltay T tBabShi Xbe Witap algmt Wegr to

orm a conpound of Fornmula X; wherein X6 is Or O,
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enbodi nents, the reactAsn carried out at a
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salt thereof to form a compound of Formula XI.

In some embodiments, the reacting is carried out with oxalyl chloride. In some
embodiments, the oxaly! chloride is present in an amount of about 1 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 specification, 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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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 (€.8., 'H or (), 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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p. 1418 and Journal of Pharmaceutical Science, 66, 2 (1977), each of which is incorporated
herein by reference in their entireties.

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, which is incorporated herein by reference in its entirety.
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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propanol?ﬁ%trgﬁagli)ﬂ Q-&tﬁmtﬂaﬂogl %@e{n%l, 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,
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Synthesis, 4d. Ed., Wley & Sons, 2007, which is
i ncorporated herein by reference inits entirety.
wa\djoagsrent s to the protecting groups and for nBECT/O820891014622

cl eavage net hods descri bed herein may be adjusted as

necessary in light of the various substituents. The

reactions of the processes descri bed herein can be

' ' di |

scctone, GG By Phol el ARl sBRUMAT nE N MlElh G0 R R Y
tetrametlg&mbheﬁt’r(snetﬁﬁnd; aintobesehy,enthsxaaethyphesphetaande. al | y

SPRI Rdsprreapiabieninc i heteed 2vSbhade msapar doe cafoluene.

cyclohep%'ecxheﬁhpl% vEIBR&EhS %pﬁl’h@ AN OW-; 0L 08 -xylene, octane, indane,
t enper at ur es whi ch can range from t he solvent's

nonane, ¢rrraphthalgne.enperature to the solvent's boiling

te era i ven,react.ion can,be carrni

SHRABEAR BirBon fofidkRa FERE b il FAMRENE Bk gy Otlhs

The P@Bﬂd)r&@bf@ﬁb 15146@6@@4 dds€riledef@@€dn B casti@Pout it amﬁblb@te
solvents for a particular reaction step can be

temperatyrsp gdichiran|bg r dsteppiierbyithe skildetdarfisnns Regptigppetemperatures will
depend 0?12%% ite%%nn@g’to tPE ﬁhe‘ét &%%%ﬂgfg Ifbfmé 81‘ ﬁl%'? ggﬁﬁ%ﬂd 3351 %}eff 6)?4 sent; the

eagent Slita
thennod;&ﬂhﬁﬁﬁf&h@ﬁ:lacﬁlmcdelgiengt&bmgp th@feaemms rsam’[eeés;o be carried out
carbon tetrachl orj.de, bronDdlchIorone

at reducegitgpg%@ms}jrag ‘h]élﬁ%tlcslﬁ’lfgﬁoﬁe%‘inﬁ?fl ERl- aﬁ'xbﬁ-chﬁxlvatlon energy barrier
may nee%lélgg%f€&1 eg{éa‘gf@&féﬁn eg1dhRi Qémﬁ@hn?é}erefe%%mﬁé}Llﬁfésql%ove room

oro hane,” t etrachl oroet hyl ene,
tanpaaﬂmd(dhhmﬂaéCMylene 1,1,1- trichloroethane,
di chl oroet han

e Ewgélgsﬁqbcgﬁggesges cFegcnll*IS gi }Ff% can l%ﬁ meé({e out in air or under an inert

atmosphélre 27¢pichinyp rr@a%hbﬁ‘s’]&)ntalmﬁi diREMIOLpRANES that are substantially reactive
hexafl uorobenzene trichl orobenzene,

with air canbegiuied b beng sirsensitivesypthehe taghniqres thatawe el fgown to the
skilled m xtures thereof and the like. Suitable ether solvents
IS yde: di nmet hoxynet hane, tetrahydrofuran,

Il soinéléa¥adidents, ﬁepﬁhtﬁntﬁﬁﬁ:,onfp@nﬁm cadiigtdiye thefaﬂﬁtlpn of acids or
et hyl ene gl col di met hyl et her,  ethyl ene gl
bases to efifest.H)T cxafie, ca@lystsiaf |aéwélrﬁ1 ragsiondyr ﬁ%‘i“wllon@% H%JP forms such as

J ene glycol diethyl ether, triethylene glyco
amdadmgoﬁg?ﬁ et her, anisol e, t-butyl nmet hyl et her

Elimmplﬂ:ra'emstchm be bfor@md:b dn’rtegzhiidx ecidSuTlnbrgah'E: gordstinadude hydrochloric
i, oS SRSl B S8 i
formic a&?fz{cgﬁ’é 90% NRBRbnic4ci; Buthhdit héia r&%&&@ r&@ﬂd; 48ithodeBISC a01d
methanesulfonlc ac1d , p-toluenesulfonic acid, benzenesulfonic acid, tartaric acid, trifluoroacetic
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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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intravena@rs, jntraattkriad, suhattamabes Smbg)BatWB:ﬁldryntreaamtmlaanwctlhn af mfusion; or
n be carried out usi.ng air- sen3|t|v nt

intracranfaz,C%g” %@gle{: o 1xg¥aéreg\tgp alkﬁgwfuf B'mloH are teral a mlcl:nstratmn 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 and
the like 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

36



skilled artisan. In sonme enbodi nents, preparation of
conpounds can involve the addition of acids or bases

wao o00efisret, for exanple, catalysis of a desirepPCT/US2009/044622
reaction or formation of salt fornms such as acid
addition salts. Exanple acids can be inorganic or
organi c aci ds. Inorganic aci ds include hydrochloric

form o 38} hanlpE RGO Sy 86 Do o 50 Bkt BRGR B b servesas
diluent, &(mﬁi be agelid, Qerﬂi‘—ls@hd Bf i@ M ferRl) whiclPHitaROA Getable barrier or
benzoi c acrd 4- nrtrobenzorc acrd met hanesul f oni ¢

medium gy e agtivegngrshicat; Thynithe emmppsitivan zembasinl the firo efdpllets, pills,
powderst Rk e'scsa@ﬁéég ’cg&[g:'tsf %%F&%?EJ&S?OI%C&IQPIS%BQ I%IORIHO%S 3%%5 aerosols

but'yric aci utynoi'¢ a acetic acr
(asa solpbwrtlaraonqmdaoecﬁwnbr,exmcs o@mamngem exaaiple, aplt@i,‘lo % by weight of
oct anoi c, ac i.c aci %%‘ and decanoi c aci d

the acﬂVEfgWBP%ndoé%flééné e glati o HpaPYierge stesdginigriable solutions,

and Stenl[ypgcgggéa%o“m;sassr um hydr oxi de, |ithium carbonate,
sodi um car bonate, and potassi um carbonate. Sone

Ia psﬁpprleg stﬁrron@atméc actied erohepoubd tcaxabemnldnd tblpmm\tléﬁthb(appropnatc

particle (ISR 0 o Binkhi it e, TR Sy ARSI disPle FOMBPRER? des

substantia[lz linsdribld, ﬁthdaﬁlﬂib nfifed 1A Farcle8lza 5% 1ddaahbe nRsh MBEHctive
and t-butyl oxides; netal ami des include sodium

COmPO“%ﬁSdébst%taHx ﬂawﬁsamlfeth@m@mcﬂwmwmew@;usm@ milling to provide a
substant{&ﬁ? ruh&&‘?xh H@ﬁ‘lbglggn M%{ ? §ygﬁ) % g}e? Ely 3 (rj Ie de and

Thedaltof ﬂlﬂdn\ﬂﬁtlaﬁ ﬁiayﬂi\ciﬁﬂllt:@ usihg ms\h% h]l,llhﬁF Ipydcedmeprmmls wet
trinmet Sl

milling t pBloGF Riticis reiabroPEAISoY (bt [eOpaHOR 14 P Ao frmulation types
Finely dﬂﬁ&@%ﬁ%{dg%cﬁfamﬁ 9@%@@% G’if:tﬁg 5&1 SEht ﬂwteﬂtgorpca%cl%%sﬁgrf‘ared by

descri her el he usual 1sol ation and puri
processes provan inoths agufoh essnplo neeintaradtional Pdtédt tApplication No. WO

traction, solidphase extraction, recrystallization,
2002/00 rﬁorrat ography and the |like nmay be used, to isolate

Sbfh% &%El’e@ df RHREICdxSipi RAMERAE tctdsal dek b Erﬂ:tros%n%r@ﬁq
ornms Wien enpl oyed as phar maceuti cals, th

mamntolsér e&agumha@a@w@lwum rhewphatseal giricn; tsxgacanth, |gnlanhecaﬂ@unn
silicate, @Lcrgé}g{}%ﬁ Ieger% uCo ﬁganxvlp%llﬁo écfdn'e il?lo%% aatgr gyarup, anfd methyl
cellulose. The formulations can additionally include: lubricating agents such as talc, magnesium
stearate, and mineral oil; wetting agents; emulsifying and suspending agents; preserving agents
such as methyl- and propylhydroxy-benzoates; sweetening agents; and flavoring agents. The
compositions of the invention can be formulated so as to provide quick, sustained or delayed
release 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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pharmaceutically acceptable carrier. These

conpositions can be prepared in a manner well known in
wo b@opkrinaceuti cal arts, and can be adm ni st eP€UR00E044622

vari ety of routes, dependi ng upon whether |ocal or

systemc treatnment is desired and upon the area to be

treated. Adm nistration may be topical (including

calculat&f)tlaipﬁ]@(w& ?heacﬂeq“&? thl%i)glgt? - ¢l aﬂrlrzi1 gseﬁ%mlaﬁ?rg/ )thh 6%1“%?‘}5 p{}armaceutlcal

nasal ,
excipienf.e. g., by |nhalat|on or insufflation of powders or
erosol s, incl udi y nebul i zer; intratracheal,
ﬁmcaﬁ%.gcgvpou&a.ca’é Freiicelivg Wﬁ%yakr%@ge rapgq Angis gepesally

admlms@fedﬁﬁ%%ﬁﬁﬁé&'euﬁ%&%ﬁg&l\feg{%&lgylIf"\rv 1Pl {uﬁcﬁfs\fo H?%Q&t% Utﬂgt the

topi cal’ adm nistration rops) conj unc
amount plethe Q@np@mdcﬁctuaﬂly ragmiristesd wil Jusuall}dnz Menmﬁddd@mph)@man
mc inserts sur

accordms){%?ée € eﬁgqt%grtc@%tﬁﬁg{ﬁw&lpglﬁpmgé (] cqgélpmtg 5|treateg tﬁe chosen route of

administeBnN{hStat @kl @Mpoual da@isthlel A¥%e QQé’ Sveigil e[rﬁ%%%ﬁéea&ﬁ the
subcut aneous, i ntraperitoneal I'nt ramuscul

mleldUPlri}aéléM the S@Yer!tﬁpﬁghe@ﬁﬂerms symptows amd thk like. g. |

A T A —

with a plmrmgdzcﬁltlba‘llebtelpdms&h foﬁh arﬁéldd @ﬁafoﬁﬂﬂatﬁ?ﬁadm{;ﬁ)&tlﬁﬁ cBntaining a
conti nuous perfusion Phar maceuti cal conpositions

homogengoys ekt ofta wrPorBd OF s iPEFNtABY NNoBt WAen mfexmg to these
prefonndl%d%?nﬁorsﬁf&ﬁg g§ ﬁ@hoé&%&&ge e L g@f&f‘e’m lsng!) ?emc? dla%ersed evenly

creans, gels, drops,- suppodsitories:;
throughcah thepowgesision € thae thteicompbsifba bﬁmb@mhdlqai;ubdﬁﬁdlddahﬁ), equally

e BB o AL R S T BT AS. r
subdivided ¢! 85 dNAE PRAR ld)tf't}feq&p@@&eﬁﬁéci zib%% cMhl‘ﬁfhg‘:ﬁ)&h afgp exdhiple, 0.1

the active rngredient, a salt of the invention a
to about §9|0 mgrﬁf |t1maathn ingrediensiof ﬂtﬂprnmlemphlarqnac eutically

in osjtions of th
G T S N R s s
provide Mddsag@for@agiopdiag the dlivhith@othroRAgeXKadBh SFVr eRhm! R‘:C{h@%ﬁﬂet or
within such a carrier in theformof, for exanple, a

pill can cogpsise an u@ﬁtﬁ@@ge yabmout@rdog@gﬁeqonwnm ﬂnerlattemhemgum the form of
o el G0 BRAR 6F Sl in b b b v whi

serves to\reshlst(i:lllmte@aﬁdm ar th@ stofach eiid ﬁ@fmttthe irdef EotBpdrRer ©dasdtintact into
hus, sltlons can be in the formof tablets,

the duodiﬂ“lnr o to Suisiaed yed i rpleasg ds variehy ploaterials e be used) fpiguch enteric

1 eH Sufh

ayers or( atztﬂ%gsol | at&ﬁl}gnlﬁglg?ﬁlguﬁ%%g ?ﬂ%l@gﬁ% ?ﬁ%% ?{gf R8RS of

polymeric aeitlaimthisgeh eteriebsasphalacugetytl alcbBoYaind/ callnl @b tacafite.

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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the active conpound, soft and hard gel atin capsul es,
suppositories, sterile injectable solutions, and
wat@pitde1packaged powders. In preparing a fornedHUSIN9/044622
t he active compound can be mlled to provide the
appropriate particle size prior to conbining with the
other ingredients. If the active conmpound is
liquid oiég)?tﬁicgﬁ bgllé%s 118535 ?%r}sf%h?. tz{btlezglgﬂmgg%ﬁ]c%‘ }f%héﬁg@te exc1p1ents as
described (sn];mau]mdsorr&: esntosliraaits, ahd yomyaisaions atedidnistebel peathe Iof:‘dl er nasal

i ze can be adjusted ng.to provjde a
respiratcgy; Fe FiTIOR O BRIemyF ﬁ%‘f‘g{:??‘B G if fan Prenqbutined Bt psipf inert
gases. N@btﬂlzeé Q&HElOMH?ﬁ@breIm‘éd %ﬁ‘b&l}pﬁ'oﬁl g ﬁé%\ﬂﬁﬁhg QQVIB@Xr {R€ nebulizing

usi ng known milli ng pr ocedures such as wet
device le b¢ aﬁt@hc@tmﬁbfaaqa maakspantt printermiteat pppopTestEe reathing machine.
or.nul at.i o

Solution ARBFY oy OF RHOE SAERUR ORI A & R HS A1 40T brL TG pyfgom devices

which d&dlet tteffotndatidivi@nini appropaibteifardeepar ed by processes
known in the art, for exanple see International Patent

%ﬁp@mwat P%cwmwunv\ef ogopIsoTiminisisras texnaprrisvigivary depending
upon Wh%y tb% edd%ﬁl %P{h% r#aﬁ% ?grthe%?}n%%gtratgﬁgwcﬁ%g grcipg’ylams or

ucro S SO r um ac
therapy, ttl&i gtatel ﬂfﬂi&(}ﬁﬂh&t the naédngenettadminitir&gac amtt ﬁ’ﬂﬂ hgel [atthérapeutic

cal cium si.licat crocrystalline cel
apphcatlﬁtﬁ W{nﬁwlgwsr(@p%a&? lmgtg{e%d«p 8 gpétler\}vgl(r y sg pg%g frgmp disease in an

amount ﬁﬁﬁ@fﬁt tb %He%r%? ﬁ:ast i1 2%%&@5& ﬁﬁﬂ%t‘aﬁ‘@ o?%' didedb@d it

I ncl ude: [ubricati nts suc magnesi um
complicattomar Effectivaddsesivib |daj>end| dn; thewdistasa gonrgem bemg tmditsd fiyywald as by

and di,n ents: servin ent
the jud sy e SR SRR B Ry BEHELEEer SHEat HirsRgprty of the
disease, eIk Sweighichnlll AU &R AHIRDRAYT$he patignC RPARi1keons of the
i nvention can be fornulated so as to provi de quick,

Bespapasitions adminisieed] toel patiset wn be iethedoin ef phﬁgm@@ﬁ@ml

composf‘ P Oc(ieeagr?be d na{pﬁt [ aﬁue%en%c{qngmtgﬂﬁnp atl eng?%’g}/zg? trt')? gﬂgVe&lgﬂn% gtenhzatlon

techniquEQ loftagtbRdtdrile lterod tAqi%ﬂgﬁ)lﬁtﬂmgmaﬁ BePpadkagabfer use as is, or
ontalnlnq from about to about 100 ngy, nore usually
lyophilizgg ohe lyophilized psperation h@mg spmbined aethasicTilp geeagus farrienprior to

admlms%aﬁ{oﬂ‘ THJL}T;BI%I agﬁxéeacggap&g{@g egﬁlgg(grgsst 1‘8?@{‘%% ﬁ%ﬁét%eg{ $GALY £ 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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subj ects and other mammal s, each unit containing a
predeterm ned quantity of active materialcalculated to
w@e@daerit he desired therapeutic effect, in asBODUSI00D0M4622
with a suitable pharmaceutical excipient. The active
conpound can be effective over a wi de dosage range and
is generally adm nistered in a pharmaceutically
S
sbout 1 48 SN AT dof i Mrhd BRI DO R0kc AREN THom i 0.0
mg/kg touboad 100 thg’kdef body weighbyeraaphitsi doisage, is ikelyrtdidegent @ntsheh
. relevant circunstances, .includi.ng the condition to be
variables3 43§ WAC 289, S EHGL SROETEIII08 GFICAINE OF ST gm heygyerall health status
of the paRfdublpaGQRA PdatddBifbaic 8l @Heacl 0€ 1RADmPYEhI Blecté dormulation of
response of the individual patient, the severity of
the excipi¢ng, apdtiisepute of sdmimiration. diftective dpjek ean Foextmapelatad; frgm dose-
res Onsescol ie(SJI g9 o%i)t i.on SOl%Ch. aaé taq{c’:LFettS tt he princi pal
ponse cupiey 4y T ZhYTho0T i gk e Sy P Raceut i cal
TBY 6AlRI Filie inOerdtidnnBan af6lbe donaited MibakbhinmiBOMOShd brafore
cont ai ni ngi@a honogeneous m xture of a conpound of the

additiona) peléveripgiefigaisthish cayiesiude sy phangaeeytic@gent such as anti-viral
s, BEGLYh GARSS G855 ACTBRERERNS o NI s

and the likke conposition so that the conposition can be readily

subdi vided into equally effective unit dosage forns

such as tablets, pills and capsules. This solid
Labeled.@’Bﬁt%g&r{w|aﬂ£z'iz49§byi]§eﬂzg§sn subdi vided into unit dosage

for of the type described above containing from for

Aapthephspect®fthe presdno utveBdo reiptesfto mfbiosescént dye,rspmeldblenieavy

of .. t present..i nvent.i op. . The tabl e or pills of th .
metal or ik BReRASOER o eRop Bt Rl ndfanRi heling ol also in
assays, b6@ITROLASRM H iR QtlslidindasagearftRatigahé prowin Gidabetarget in tissue

advant age of prol onged action. For exanple, the tablet

samples, giclyling hemen, eadper identifhing dinsse lgandg &y aphibisian dindéng of a labeled
osage e t. i ' )

compoufARAGHU IR oot PR ERS AE: {GA A B
labeled sglepar ated by an enteric |ayer which serves to resist

di sintegration_in the stopnach and permt the inne

The rissem iventon ather Hekides jsatopicghy lehssdenmpesrdt thgcompounds

of the in&%{iaﬂ%h“igotf) 1885 0r P Ridbeled” CdmPRIR i Qlcérrrrlgéﬁh(p@f tHS ¥ ention

for such enteric |ayers or coatings, such terials
where oniere imodé agma ancirdplaceddr bbtytnediby aacitas havidg an xtonrie saass or mass

number (ﬁﬁjg%ggﬁcl)r% éﬁ%&lltglzlpc}m 1@}‘%3%%%{% g,rl t?}l)iscal?)? fo%xqg llA ggtﬁrec(sct:.}/rllaturally

occurring). Suitable radionuclides that may be incorporated in compounds of the present

invention include but are not limited to “H (also written as D for deuterium), 3H (also written as
T for tritiumy), ''C, 2, MC, BN, 1*N, 150, "0, 80, '*F, 35S, %C1, Br, "Br, *Br, "Br, 21, 21,
1251 and "*'1. 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 3H, C, ¥Br, 1, P, S or will
generally be most useful. For radio-imaging applications N 18p 125 123 1241 1By T5gp *Br or

""Br will generally be most useful.
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The liquid fornms in which the conpounds and
conpositions of the present invention can be

wo pmonpiat ed for administration orally or by PCI/E810090M4622
i ncl ude aqueous sol utions, suitably flavored syrups,
aqueous or oil suspensions, and flavored enul sions

with edible oils such as cottonseed oil, sesane oi |
R ﬁé‘xts,t Olilthat Qr 1@ g « b
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what is being adm ni stered, the purpose of the
Thdmresesttinggrition alseuntludes phropivpitical kitousefi efoapygmplbean the

treaﬁnengﬂap&eﬁglqoplgz dPsleﬁseg %é?l’éésg?eﬁnlg% aggbtl?% g.?seg;ﬁg Ire errrgc{ tlocil%iein which
include GHRMHPDEdrt cONBinERToRQirREETH ﬁhﬁhﬁﬁ&ﬁcﬁl@oﬁqﬁ@ﬁﬂoﬁ Rbmplisiagady
suffering froma disease in an anount sufficient to

therapeutigglly edfective paawit of Hiersakiof thednyengiont ﬁ@hévtﬁﬁm frsthet inchyde, if
desired, grlxes&‘a}ggre%@@ﬁﬁ&%l cg)ggésﬁet oggl r%x%ﬁ‘ﬁ&ceﬁ{)éa? % gt c%ﬂ%g ngé, gl\é\éh{/\z/ilesr for

examplea&nltamdrh eithuwig o Mor@phdrivacaiticeindictgptable Rhieies) add1t10na1
endln% upon factors such as .the severlty of

t he
contamem geadeVili hereagidy appargthio tnee gelhinitheyhdpiustons eithrs as
inserts ongstlgﬁég% tulug%mghﬁa% etk‘e? r?f ?— o Qﬁ% td ﬁ@azfdnngigfe%e?l égﬁ{d%ﬂnes for
administeatioposid{dr gusletinecior hexing ﬁm&@mp’ﬁhase, aan aso dietindundeddarthe kit.

nventlon steril [

t | o}
& iintion T s OB Rrer et o w6 i samples. The
following ek 4Mpl&sre ©RRrRFoPAKRARM fufostS Bnd8relndt irffénded 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 results.

EXAMPLES

Example 1

Preparation of 2-Fluoro-N-methyl-4-[7-(quinolin-6-ylmethyl)imidazolo[1,2-5][1,2,4]triazin-
2-yljbenzamide dihydrochloric acid salt
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| yophi li zed, the |yophilized preparation being

conbined with a sterile aqueous carrier prior to
wa@ewbnirtr ati on. The pH of the conmpound preparBCT/O8209/044622

typically will be between 3 and 11, nore preferably

from5 to 9 and nost preferably from7 to 8. It wll

be understood that use of certain of the foregoi ng
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stirred atfﬁC’UD ey BOﬁﬁinuiﬁfcﬁg n(hﬁ%&g&t—bﬁﬂye sthea(MTBB/ @IﬂO&ﬁL)ﬂvh§§ddCd via an
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tert-butygétpelb $ne F&Mitﬁ%?x&#ﬁn@@g%%ﬁ% @h@f out zgifg@ W;)i"ilf ?for%bemg

ution cont
graduallycmqbﬁhdcdmf mropmrtempaaaﬂre &ﬂlmnmxmramm stirrédoareodny pem;aelrature

353 SRR TR SRR SR Bt oo
x 500 mE)a B dH& ﬁlr\@@ﬂllﬁfi’ Qyin 8-BL YK Rs@ROMEAOPhEBéHKSd Qfﬂuoro—N-

ody wei ght per day. The dosage is |ikely to depend
methyl- %[Gdhumhnfﬁbjflwtlw)lmt@zwly[deZ-é]{d Ze‘}dtr@mn eryllb¢ragtrle®3| on

eagge of di s el zo over alth t.us .
ainyarocforif e LT3R 5 opARMEH: 25 end o VR Mo R BT tigh
yellow cBfsfallGRGY1i@IMIP) @de@:@imcmadcseh mmmd PIHW IDMI$ 007, p§ ppxlne) 46 (s,

ex0|g|ent and its route of adm nistration. Effect

1H), 9.2y6lslesHe A 5b4eHéx7t # &zl Bt ed, ﬂHo«ﬁr&o%H?b%ﬂr@b léi)r%"é (d H,J=
011 SEERL/ SR 6B, T T, FRCPL 085, EXT TR0 10 o,

I nv

3H), 7. 79:@mbmavh<yns H«zxm3m¢ Q017 mme) adm (sj 3Hal = aGtHx)e*C NMR (100
redi ents which can includ har maceut i cal

MHz, DM§&1¢@§ pamt 163/4rlap- 4e(éeﬁf§49\9éé76f 8, 14Ach bitv 43 8, ?40-4, 138.8,

136.8, 1§§§“i'§l v Phag1§?{)?3}3ggent§3§n ﬁ?os?%% 1282, 126.2 (/= 149 Ho),

126.0, 1230nQouB 6k)arnd. IS AY, mmgdssmmeumd%}? NMR (896.3 MHz,
esent invention relates to a fluorescent dye, ?
DMSO-cfg}igpgm %Bd%y(:zg 17FNgO (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 K 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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metal or radio-labeled salt of the invention that

woul d be useful not only in imaging but also in
w@swagss2iboth in vitro and in vivo, for | ocal i 2CHYSHNL044622

quantitating the protein kinase target in tissue

sanpl es, including human, and for identifying kinase

i gands by inhibition binding of a |abel ed conpound.

Accordi ngly, the present invention includes kinase

enzyme assays that contain the | abeled salt. The

present invention furtherrTimeliudes

i sot opi cal |l y- Iabeled conpounds of the conpounds of the

i nvention. AnZTP&®t opi cdfdigit or "HM%di o- | abel ed"

conpound is a conpound-®&f the idventi on where one or

nore atons are replac®® or subs$ituted by9an atom

havi ng an atom c nmass 7& nmass Agrber different from

the atom c nmass or ma®s nunber gg/picallysdound in

nature (i.e., naturalf2w occurregg). Suii@ple

radi onucl i des that neypebe i ncogporated $415 conpounds of

the present inventiongignclude bgt are npjglimted to

2H (also witten as [fgor deutggd um, 3H,{also witten

as T for tritium, 143G 13C , 13N, 215N, 150 , 170

, 180, 18F, 35S, 36C;5482Br, 7 , 16Br, /7Br, 123 |

1241, 1251 and 131 I.,53he radi ppucl i de t}g?t i's

|ncorporated in the igstant o | abel ed conpounds

wi Il depend on the S%g%IfIC ag ‘i cati ot that

radi o- 1 abel ed conpou For exdtple, fo®dn vitro

| abel i ng and conpet|@93n assay&1? conpouMeds t hat

i ncorporate 3H, 14C, 228, 125124013 |, 58%r wil |l

general |y be most usé8l. For réddio-i madiing

applications 1 1C, 18F4 1251, 3131, 12416 131 1, 75Br,

76Br or 77-Br will gé®érally b2tnost usefaul . It is

understood that a "rasPo-|abelwé " or "tkabel ed

conpound” is a conpoe#d that w2 i ncor paeat ed at | east

one radionuclide. |n2sene enboditnents theg radi onuclide

Is selected fromthezgooup congesti ng ofpe3H, 14C,

1251, 35S and 82Br. gynthetic spthods gl

i ncorporating radio-ppptopes ifE0 organyg conmpounds

are applicable to cog@@unds ofy4 he i nve %lon and are

wel | known in the ar 3 A radl abeled It of the

i nvention can be use n a scr, gnlng a§§ y to

i dentify/eval uate cogp unds. nﬁ% general erns a newy

synt hesi zed or |dent ed conpdnd (|. 45 t est

conpound) can be eva wated for Pts abllﬁPy to reduce

bi ndi ng of the radlozﬁ%beled §§?t of tR&3invention to

t he 19.6
34.5 166 1.4
354 78 54
36.2 381 26.1
37.2 449 30.9
38.4 190 13.1
39.8 82 5.7
40.5 79 5.4
42.4 99 6.8
43.7 107 7.4
Example 3
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enzyme. Accordingly, the ability of a test conpound to

conpete with the radio-labeled salt for binding to the
wepwygmes2di rectly correlates to its bindi ng af fPei/U§2009/044622

Kits The present invention also includes

pharmaceutical kits useful, for exanple, in the

treatnent or prevention of diseases, such as cancer

lefereﬁt’i‘nﬁ Sqtanﬂfn %zﬁgﬂ?ﬁf‘ﬁr(ﬁf thik Eiﬁg'dtrochl]gxrngla 'ﬁl a?wﬁac h include

e Con ers convai nin ceuti cal
Bm@b;drbcldnnc acip sals pregared by eliayne s C)ﬁgkalnﬁﬁl&leQ that8cterized by the
nt of .th t.he invention uc its can
DSC traB R 4 E g do 1 4o H1or a6 EHGchiy @ndeetaici ot with peak
onset at 9@6‘\1 eqt dn@réaﬁeaf? hesspeesyt | phl )lﬁeﬁm%ﬁgg%?g ncliﬂcﬁbd SHESL SR¥ettler
for exanple, containers w tfione of
Toledo Piftarersiné Starmaig Qalanmem/ abse) 8z ihlstellirﬁentaﬁ}dhbh @ralinum sample pan

cont ai ners, as W]l be readil parent to t hose
(40 “L)éR}tﬁaf@alHefﬁf‘erﬁ 0¢C'tp Adinnlicmpersire ef 2HLIC BEng aderting rofe of 10
°C/min.2S | abel's, indi cati ng quantities of the conponents to

be admi ni stered, guidelines for adm nistration, and/or

gui delines for mxing the components, can also be

included in the kit. The invention will be described

Exampled greater detail by way of specific exanples. The
Thermo %\LlﬁiMﬁgAﬁ% | §né ﬁxyﬁ%c goergc{;oﬁlsa lustrative

ur poses, are no | I!ﬂ t the invention

The (hlmdrmhlm&r acidlubisrepdred by the procebhef Btdmphé fl lis Ei@tbkdrized by the
reco |ze£a;éar|ety of noncritical paraneters which

TGA showgm1 8 TGHA PRy ad %@lﬁ%ﬁny Meight ks étmtmglalt 9/5@ P when the

sample SRR 6 i 20 R, S OBl 1 6Ly Pl TP ponfeligns by o

exothernhi@ ek end vth E[ﬂea% a‘ﬁ]ZZI Dé@#hth WasHeliBRIAZ8 B 9 meltmg geak The
di hydrochloric acid saltA suspension of 2-f

experimenigwakg cagriqdout goilHolnstiudentl @&dthy| ) i mi dazol o[ | , 2-
Z>1[1,2,4]triazin-2-yl]benzam de (421.2 g, 1.021 nol)
(see U.S. Ser. No. 11/ 942,130 for preparation, the

Examplél§scl osure of which is incorporated herein by
reference in its entirety) in methanol (MeOH, 6600 nli)

Preparafigy of, 2-luero-y- @ghuwﬂ@ﬂquwoan;ﬁ‘ﬂm@tbﬂ)@udmldm,Zolf][1 2,4]triazin-
roben R RERRERA Ay oo oL ¢ 213 (cone.hel. 7

A suspension of 2-fluoro-N-methyl-4-[7-(quinolin-6-ylmethyl)imidazolo[ 1,2-
b][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) 6 ppm 9.51 (s,
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I sopropyl al cohol (IPA, 1510 nL) was added dropw se at

55 0C. The resulting clear solution was stirred at 55
wOD0Poe3280 m n before nmethyl ter t-butyl etherPCMIBHNI/044622

6750 nL) was added via an addition funnel over 30 mn.

The solids were slowy precipitated out after addition

of methyl r -butyl ether. The resulting m xture was

1H), 9. ﬁt(h@{@fjﬁl 53 Ogidlg@,]@rlg%gdw l‘gr:a J}Q{‘%ng@% be|3)§@r B, J =

0.9 Hz),v8a30 &t 1HY, 8k 1aldd) )7 + e1pgs at $'He), (SV@UH @hﬁn 3‘Eh)e7%gl(ﬂgism J=
re coll ected byflltratlon washed hyl
7.5 Hz, g\%kﬁﬁ)ﬂ 6&rHeYo (EMPEBR; 7.33 x T550(mOH), 48 (HRFRCP. th(dééﬁuum4 5 Hz);

19g NMR\$Ts. AR DM§§ cP?&E)BmC?'i‘%a@ JHEEBY (free TR IR A9 42), Loms

| 'uor o- I’ Vire
(ED) m/e441[370((1\d1u+|hbland465 YI(NVEthdh). i mi dazol of |,
1[1,2,4]triazin-2-yl]benzam de di hydrochl oride (470.7
g, 495 5 g theoretical, 95%yield) was obtained as an
Examplefsf - white to |ight yel I ow crystalline solid. Mp.
(decom) 222 0C, 1H NWR (400 MHz, DVMSO-J 6) d ppm 9. 46
X-Ray l(@vdqrrlylffrectnm t(fotuge dilnzénesuBouiic lazid shld Hz), 9.12 (d,

)g}d%,g aa g‘ﬂﬁid oy ilsuig %i{f_éajg-\ I\é%@?%ﬁﬁy fﬁ)owdgr}_bfgr(aatame}holzﬁmstrument
(X-ray rahlan&x 1@ filokn co%rpgr (E?)b at 13094905?/9 %w&ﬁ(ﬁ ?l'%g Zar? Rgé]‘éd_ IS|_l3p Angle —

s sy 01 326 48,0 1R g s

Example1 313 providgBingiigurs @. g watB®tapeak 3Blugs 1@ pm\8dcﬁd 1Hil)able12311elélw

(J =231 Hz), 130.7, 12%, 2’].282 126.2 (J = 14.9
Hz), 126.0, 123.1 (J = 122.5, 121.0, 114.9 (J =

5.6 Hz), 28.4, 2Eﬁeta19m&m (3H%. 3 Wz, DVBO-J 6) d
ppm - 113. 2; CZSh:I,gFNbo (l6dgee Dbarp, ™MV 412.42), LCMS
(El) mMe 413.1 (B +l—|‘)ﬂ{30 4357 (WF]+ Na). Exanple 2
X-Ray Powder Dif {qlcu or1b<9| thesgfihydrochl oric acid
salt XRPD was c {QBCU O 56UST g7, R~gaku M ni Fl ex
X-ray Powder Dif ctomeler . 4."'1un'ent (X-ray
radi ation is frogmtcoeppes 3’Ou) :4;91.051056Athh Kb
filter, Start Angk : gt-e 45; Sanpling -
0.02; Scan speed-—=—2)- 10 n 8e_pow1|er was di spersed
on a zer o- backgr e_hollder _The XRPD pattern
of the dihydroc 1$%ic adi®l sal 62 epared by the
process of 19.0 46 6.6

20.2 661 96.1

22.2 284 41.3

22.8 93 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 6.2

35.1 43 6.3
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Exanple 1 is provided in Figure 1. Two-theta peak
values are provided in Table 1 below Table 1 2-Theta

WOkioght32606 3.8 58 4 6.0 5 7 3.9 7.8 403 27.7 9PAT/B82089/@44622
12.0 584 40.1 12.6 371 25.5 14.3 202 13.9 14.9 306 2 1
15.9 346 23.8 16.3 111 19 17.4 247 17 18.2 1367 93.9
20.0 283 19.5 20.5 212 14.6 21.4 240 16.5 21.8 60 4.1
22.4 314 21.6 23.3.281 19.3 23.9 176 12.1 24.7 1362
93.6 25.4 8 1 5.18%86 0 .%%6 10(79
40.5 58 8.4
42 1 35 5
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.

Example 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.

Example 7B
Solubility of the dibenzenesulfonic acid salt

The dibenzenesulfonic acid salt is generally obtained as a off-white to light yellow
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
HCL

The equilibrium solubility was determined by mixing the sample in the selected aquous
solvents (0.1 N HCI, 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-Bromo-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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27.1 226 15.5 27.4 138 9.5 28.0 142 9.8 29.3 962 66.1

30.5 165 11.3 31.0 502 34.5 31.9 76 5.3 33.0 485 33.3
wW@2004/12851 19. 6 34.5 166 11.4 35.4 78 5.4 36. 2 BELUKHNY044622

37.2 449 30.9 38.4 190 13.1 39.8 82 5.7 40.5 79 5.4

42.4 99 6.8 43.7 107 7.4 Exanple 3D fferenti al

Scanning Calorinmetry of the dihydrochloric acid salt

(coCy PR RS Pl ot Rl GERE il e Sl B e, e

resultingl rBadtiof WhiRtude wzbﬁlr%ttr&ﬁﬁ R AAFUFEBE R0 ﬁ@n@fhen cooled to 0 °C by
endot herm ¢ event wth peak onset at 216.1 0C and a

ice-watepah. 20-dimetind hadrom@ma@p@fqrmm@z@g&ﬂ nickal. Bequishwas
e g b i U LS SIS o000 CRLSTETELY g c. 1
reaction Mijture wast thed giadogiBr wirnied totodh tddipernu@ dndRalred at room
temperattur%nopve&alltgllljtr Sngef th% %gup 1(i:1gur2:!1crt]10n %vars] %grtnlppege rtlgjlet r%a(%fonlrglxture was
washed with saturated aqueous sodium bicarbonate solution (NaHCOs, 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 fert-butyl ether (MTBE, S L), washed sequentially with water (5 x 1
L), brine (1 L), and dried over anhydrous sodium sulfate (Na;SOy). 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-dg) 6 ppm 7.78 (t, 1H, J=7.47 Hz), 7.56 (dd, 1H, J=9.3, 1.6 Hz), 7.18
(d, 1H, J= 8.1 Hz), 3.53 (s, 3H), 3.25(s, 3H); CoHyBrFNO, (MW 262.08), LCMS (EI) m/e
262.0/ 264.0 (M + H).
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C/ m n. Exanple 4 Thernogravinmetric Analysis of the

di hydrochloric acid salt The di hydrochloric acid salt
w@e@pased by the process of Exanple 1 is char aptBUS2eU044622

by the TGA shown in Figure 3. The TGA showed

significant weight |loss starting at 150 OC when the

sanpl e was heated from 20C to 600 OC at a heating rate

of 20 U mn. This was foll owed by an exotherm c event

with a peak at 221 9C which was believed to be the

mel ti ng peak. The S;SJH‘@PQ htfamples &1dhrri ed out on TA

B ment 00. Ekanrg eparati on: of
2. TraRi) 4-qL&%Qth_6_;)L| )i fi daéere
. [124]tr|a|Fn- 1] penzmni de F I
di ben?énesul fonic CI dzsaP't A suspen3| on aof ©
7’F4Pflﬁ@zro N- met hyl - i nol i n-6-yl MetidyNg.i m dazol of
L2 BT[I 2,4]tri az"i1 g% benzani de k‘@(%zg%’s 1.212

in methanol (keOH 12 nl) was heat edsr
b e a PYRHHRAP sol it ibn jpf ben¥eBEsyI f oni
(5 , 3.65 mmol, F gquiiv) in isopropy cwhod ™

(I PA, 3.66 nL) was added 8ropwi se at 55 0C. Thke
A \%@ZQ ng clear soldﬂs*{"% s stirred at 55C08HMs 30
ore methyl ter ﬁ ether (MBE, "P2"hi%'has
added dropwi se via an a ®nal funnel. The solids /=
L eci pitated ut after adglition of net

teftbutyl ef . Jhe resl xture Way stirr
o 9N tor AN di tlonaIC'h f ore~eNad N~
l'y cool ed to roath tenperature. §es

was stirred at roomterrpera@tmne} overni ght. Thg solids
were col | ect eg bl tration, washed with ozt
tert-butyl ether (MIBE=R x 10 nL), and dV & 43°
vacuum gven at 45 - 3B{0C to constant weight. The
desiangd d @ zenes c acid product (848 ng, 883.3
W NOBRYo yrel d) was obtained as offwhite
C fg afline salifls” Mp. (decom) 270.5 0C, 1H NMR
(400 MHz, DMSO-Y6) d ppm 9.51 (s,IH), 9.30 (dd, IH J
= 5.4 H, 1 & n 9.13 (d, IH J =8.3 Hz), 8.45 (m
IH), 8.36 (ol \Wpsg380. 9 Hz), 8.30 (s, IH), 8.21 (dd,
2H, J = 9.0 Hz, 1.8 Hz), 8.10 - 8.04 (m 3H), 7.80

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,SOy). The filtered solution

was concentrated under reduced pressure and the resulting solid was dried in a vacuum oven at
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7.5 Hz, 8.3 Hz), 7.62 - 7.56 (m 4H), 7.33 - 7.27 (m
6H), 4.79 (s, 2H), 2.78 (d, 3H, J = 4.5 Hz): 19F NMR
W@ 306182M1z, DVSCd 6) d ppm - 113.2; C23Hn FNGELT/I5209/044622

base, MV 412.42), LCVS (El) me 413.0 (M+ + H and
435.0 (Mt + Na). Exanple 6 X-Ray Powder Diffraction of
t he di benzenesul fonic acid salt XRPD was carri ed out

. . . i ctoneter o
1 o a0 st S [ BRI 7
yield) afaég[gg Sk Vas ypefin thic|splesequet acactidmaithont faﬁhecifggﬁﬁeﬁlgﬂrﬁ For4: 'H

1 ' , - . The XRPD
NMR (S0 M BNISON 8 pPp v 220 B R v @Hobidob- 80k apia, 257 G
3H). 5 is provided in Figure 4. Two-theta peak val ues are

provided in Table 2 bel ow. Table 2Exanple 7
Differential Scanning Calorinietry of the . .
Exampfl fienzenesul fonic acid salt The di benzenesul fonic acid
salt prepared by the process of Exanple 5 is
2-(4-Bropwr hrfluerophedybi2-otoacas@ehyde ) shown in Figure 5. The

dot h ic event with an
B D RS T o 31 Rwthenytindno h @0 ice, sviano s DVISO (4

. ' I ed . o
L) was dopbedddad a 3408 0P4R%, hNGe R RSl TEM DS 81521 %.5 1

) was o(r)lwa Met t Iaer 'Ilol gdo D Pf%oﬁgn?? ggggcaﬁlﬁ?%gi I 3‘?’?% hj mol,
3.0 equiy déhe regetion fepapenaturetwasi gradvally inceersed &bﬁf 2 0ft030 OtQQIJri;ﬁg the

i hat.. te rature of 280 0C using a heating rate o
course &f 6ﬁé éb"rarl]LtH)tn @% r{%?cglox? &1%%}’&76%?%&%5@{ heated qoc@@ garldh;g_rrgd at 60
°C overnghteheresshing dithethficsuttideal ds rih6 vl BEd: ﬁlﬁ‘ﬁﬁ)ﬁ' g WreBiibewas
salt is generally an off-white to [1ght yellow povde
poured 1p% ige yatel, 648 L)y dheeespbimgagHpworecipitate wes bdkekgd (byﬁ'ﬂtgr?jtlon (save the
il izt he dibenzenesul fonic aci
e R (e s T e R GRS ey s dnghate B0, 5
L), washg vdthrtgihed$ 12 aod tiriehbte ahBydrb@¥odnsh Eﬂﬁt@@l\%§bﬂi Th&solution was
Vi Sy |, i Sp ction (?gai nst a white background. The

then congel ﬁagfidl Lfr{c]i§ @F I¢qyged pressure and the resulting solid was dried in a vacuum oven
at 45 °C to give the desired product, 2-(4-bromo-3-ﬂuorophenyl)-Z-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 x 5 L) and the combined organic phase was washed with
water (2 x 2 L), brine (2 L) and dried over anhydrous sodium sulfate (Na,SO,). 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-brom0-3-ﬂuorophenyl)-2-0xoacetaldehyde 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-fluorophenyl)—2,2-diethoxyethanone 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 1.8L,
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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di benzenesul fonic acid salt at 25 0C was found to be
approximately 3.9 ng/nL in water; 0.003 ng/nL in pH
wQq@2000heR2iier; 0.003 nmg/ L in pH 8.0 buffer; andPel/Ubma%044622
29 ng/nmL in 0.1N aqueous HO . The equilibrium
solubility was determ ned by m xing the sanple in the
sel ected aquous solvents (0.1 N HO, water, pH 7. 4
buf f er, H 8.0 buffer) for at | east 12 hours.

temperaiiy g EAeY ERPin MESUEHER MBS HEE By PSS i hGE for
h. When?}%%g %%«?\%‘%ﬂhgg thé %dcﬁ&@(&’a? Qomééf%n‘ﬂq Fl‘“F tion mixt re \(vgi caf)led down to

uor o- - net hoxy- | enzam
room terspgpensbaoredfeints fauosbin®> 4 b Drseﬂmmcm ﬁmﬁﬂla@br{g]mtw&ﬁyﬁacetate (7.5

L) and ffstipispylenyseri Emdrdb o BusRggROCS S L) Thé mbxtlrd was
stirred aﬁ@{h‘érlh)@@:( el epated Gﬂler%que@us‘llafg?lwas %xﬂ‘gct&ﬂwt}{)etﬂ acetate 2 L).

di chl or onet hane (520 ni room t enper at ure.
The combanrad| argangc }ae@r@twemwmbcduwél hvarse $th)r deal with scoxbmn sulfate (Na,SOs),

and concfengg &5k {‘ferggf %r(iu?f% %e%ﬁ%et{aﬁgeﬁ cﬁgofg%icg %g{l%mrﬂ(é—g-f?l}lorophenyl)-Z,}
dlemoxyemh@msou ,1828§. 7  th8orétidid] 92. b6 %&@bwmbh %§ u@e@dﬁ Q'he

fol | oned owad ition of triethylam ne .

subscquet raapton phoVALGhGqUT e an. G006 HINUS GVBR, BMECHE 5 ppm
ual | y_ an

79479%f§ﬁ%ﬁ@§o§n{,t%np‘é’glg§§§g& 504?6% RaALY §@,9H),1.16-1.14
(m, 6H).coupl i ng reaction was conplete, the reaction m xture

was washed with saturated agqueous sodi um bi carbonat e

solution (NaHCO3, 2 L). The aqueous phase was back
Exampl€¥tracted with dichloromethane ( 1 L). The conbined

organi ¢ phases were washed with water ( 1 L), brine (
6-(4-Brame-B-flexdpbandleh? [Matrizdin:Achaine €fuced pressure. The

A 7L A0 e e Ty - IaSmEE b S sthapans (o

1240 g, 41\@7 ﬁfol)( 8th¥ndl éu L), lwdt&m @ L)Rgétassﬁﬁﬂ h9dloRHeQKEH, 910 g, 16.3 mol,
ydrous sodi um sul fate The filtrate

4.0 eqw\s)oarui Mﬁom@@mb@wbpmte 61 0 de. lﬁemlcé@ eprigy stnoematnmerature-
The resuBEagtrrSaec #)lfltélliuggjre was en eate(!i e% ‘;(F] for 1\4/16}10 noﬁ[l?IDC altlowed the

condenszf’cro‘ﬂrr@zi'ﬂi’roﬁ Waks Weéfied-cdpIBR X the FéaciBh Wk@%%%%d(&wrﬂ% Q@om
g theoretical, 95. 9% yi el d) which was used f

11
temperattlfﬁé@m%@ﬂéﬂterqde Tbe filsratewanthen cougentraled pud@rfth@@du@ml pressure

to remove %f: %193%3? th h@léﬁgp rFﬁlrli%l\e/l? aguéeogg c% @(?wjis g)ara%%:d W1E|f etﬁyl

acetate (EtOAc,3x 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;3, 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 fers-butyl ether
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(d, IH J = 8.1 Hz), 3.53 (s, 3H), 3.25(s, 3H);

COHIBr FNO2 ( MV 262.08), LCMB (EI) mle 262.0/ 264.0 (M
we20dp182heme 1 (Exanpl es 8-14) C7HABr FO2 C7H3BPCI/BE2009/044622

COHOBr FNO2 Mol. W: 219.01 Mol. W: 237.45 Mol. W:

26208 C8HB6Br FO C8H4BrFO 2 G H BrFO Mol. W: 217.04

l\/bl W: 231 .02 Mol. W: 305.14 13 C22HI3FN3 Mol. W:

Ie 9 |-(4-Brono- 3- quoropheQ%I)ethanone _
(MTBE, (445) aml the seéplﬁmgéwwwm@dm BP Shng stitredatai0 °C for 30 min. The

mixture %ygg%ésah%l{?go é%l{?% Gran a(ng&“g\ CO?[I fg%@l% %%}'ei’ig%gl&rate)

and washed3w{ih Meﬂ@l] wrr-bmynéthae(u\mmmnpw v &1|a|ﬂ3§ti &Maé/a@de desired
quiv) in THF at 0 OC.

.5 L
product %@s‘&hﬁt ﬁlﬁrgtw%&vaawa??ﬂwé?réhwug@d mre@area@mbtfme%rngzdaﬁk brown

ol 085 0B LN 0 P 1 By s s

30 °C andessiuieﬂ a3 Y0 kartI0aninnd@ke aoxeenyisilededindgve thedeerd crop of the
sure to rempve nost of THF. The resi due was then

crude deallr ‘?‘ﬁﬁréélu%q)hw@tch yas éf’é‘él?eéit‘@ﬂ( MG (1 B). The spgbingd solids were dried
in vacuubrPRWoti SR Hidr@8- W@ﬁorﬂ@%gﬁ\%o %ﬁeﬁ\?/ At £l tl(l 11]1'-)3 a(népgg/é 585 g,

aqueous phase was tracte yP ace
1095.1 gxhgorgtida),. 53Ph% yeldpivhet wasgaed o thh quwat ﬁeamh\edhwt thlrther

. water (23 [ 2 n ri ed r h S
purificatify For.t: e lioRatis, hsBrva Sranrt s BUE. B ot PH R Vs - 1079
Hz), 7.8 FQACE] V.@Qggr 4nder CHEBERH (MMe36910D), 201S pﬁ) HESPhd b/0g1.1 (M +

solid was dried in a vacuum oven at45 0C to afford
H). | - (4-brono- 3-fl uorophenyl ) et hanone (4, 890.8 g, 9 11.6
g theoretical, 97.7%yield) as a solid which was used
in the subsequent reaction w thout further
Examplpm,ifi cation. For 4 : 1H NWMR (400 MHz, OVSO-d6) d ppm

84 (m 2 7.71 (dd, IHJ—830 1.87 Hz),
6-((2-4- ?rgm()(%ﬂugq:tbpheny imidazo[1,2-b][1,2 4]trlazm-7-yl)methyl)qumolme (12)

1-(2-Chloro-1-hydroxy-3-(quinolin-6-yl)propyl)pyrrolidine-2,5-dione (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 homogeneous 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 (NaHCOj3, 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-b][1,2,4]triazin-7-yl)methyl)quinoline (12, 125.1 g, 2923 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 (NaHCO3, 1 L), dried over

sodium sulfates (NaSOs), and concentrated under the reduced pressure. The residue was then

51



Exanpl e 10
2- (4-Brono- 3-fl uorophenyl ) - 2- oxoacet al dehyde (5) To a
wa@edoattéxam of | - (4- brono-3-fl uor ophenyl ) et hanoneCT/6$2009/044622

890.8 g, 4.1 nol) in DMSO (4 L) was slowy added a

sol ution of 48% aqueous hydrogen brom de (HBr, 1420

m., 12.5 nol, 3.0 equiv). The reaction tenperature was

ual ly increased from 200C to 50 OC during the

purified 8 S collmprigr i B, (Se t-e HOGIOR Gasleemdipnt lution) to
fford tHRUBSGRAUS P z .
T ove?ﬁ?ﬁh§gby%§9resu %@ﬁgﬁg$§g?%%P sﬁ%%ﬁdbq@éggﬁgﬁ%QBJ
yl)methjdyqdmshm (12t 197 gakeR.3 geheroeaicdu ®. Ragiauotad] 4408 g, 19063 g

heoreti i Bkach S P ey 36 Fthre T B PPy B Washenm 0 23

(s, 1H), wm Md&\QI}BU=(59®)1 55The), wsl (@VWI?fOH@ Oé%z)dg §§0|8V1%Ctni Q;I) 8.12 -
acet ate EtCﬁe H& washed bri ne
8.00 (m, a%JrH a.%ea 8@t éﬁh%@ VAL ,d?amHmBsEM éM&V emzfsaws Epm/e

[ g4t s then concentrated under the reduced
43400#%%&?4%?2 gﬁd the resulting solid was dried in a vacuum

oven at 45 0Cto give the desired product,
4- br ono- 3-f | uor ophenyl ) - 2- oxoacet al dehyde, as its
Exa"““ﬁ} rate (hydrate of 5, 730.6 g, 1020.9 g theoretical,

t
2-Fluord- 1‘(?(‘3 'hﬂ.)ﬁt- it glﬁu g?ozﬂ) gl 3 Egl—:%?ﬁé%gl)ﬁﬁgzonmue (13)
&(Qm-ﬁdmmﬁﬁmmphﬂmasﬂnM[mgﬂ Elg2 Wittisinat @ymétRyl¥quineline (12,
200 &, 0 8f} F, Finc oriidle Hinaon ess OBt e 16 eI s IS PO e Zaui6.0 &
0.093 m&l BIH4LR) QMP&é(aﬁpf)Rﬁy {2l g 092K inth1 V886 g%lk'?@ellerbu@pe\‘nﬂgdjﬂlm

oven at Ive the second crop
premixe sqlutiyr o N\3difriet @mﬁengdlexDM@Qoawtanwy\memﬁoaﬂe mL). The
i 0,
resultinggsmé?eggito{el &aglthe‘fdégasge 10 % gtoﬁ 8%?0%%[13 ! aI ;1! % )Qr% é)eing heated
to 110 ° hued ehirredhiit ¢ N0 f@SoruseTh l(mﬁ(kgenéé&%emeﬁkwa@ %Bé‘ér{/é?i) When LC/MS
W thout. further purification. For hydrate of 5 @ H NWR

indicated the geagtipn wan/Besmgdgomplgpthgraetion mixtuigwasigpoled fgg t¢ ppom

emperafir ifthertin ) spn s (PP Slgddeactinn sistonsan i) vih
mixture Qf?tht sdthasid agasouwshamyadumichlvridegolyioh @iq&NH«,Cl) the concentrated

(4-Db 3-fl h [)-2- oacet al deh
ammoni i b i gryeots oy DB ey NELOP. 4 iRyt 1 Do lbpaed L) and

the resulfi&é%%(tgre wasStitred 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 desired
product (13). This crude material was then purified by flash chromatography (SiO,, 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-b][1,2,4]triazin-2-yl)benzonitrile (13, 127.4 g, 1754 g
theoretical, 72.6% yield) as yellow solids. For 13: '"H NMR (400 MHz, DMSO-dg) 6 ppm 9.24
(s, 1H), 8.81 (dd, 1H, /= 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, J = 8.70, 4.15 Hz), 4.62 (s, 2H); Co;H3FNg (MW
380.38), LCMS (EI) m/e 381.0 (M" + H).
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11.04 nol, 2.5 equiv), para-toluene sulfonic acid
(33.5 g, 0.176 nol, 0.4 equiv) at roontenperature, and
wWo b@onerul ti ng reaction m xture was heated to BAODUSIB09/044622

and stirred at 110 OC for 6 h. Wien HPLC showed t hat
the reaction was conplete, the reaction m xture was
cool ed down to room tenperature before being poured
into a 50 L separation funnel along with ethyl acetate
(7.5 L) and the saturated aqueous sodi um bi carbonat e

Exampkolduti on (NaHCO3, 3 L). The mi xture was stirred and
1&26 | ayers were separated. The aqueous | ayer was

6-3,3- FV%%P%H*%”?MDG?W?hDQQQBate (2 L). The conbi ned

SR AR TELER I ) M e s

(3.73 miLh25 .2 svnaed O[mqleﬁzs,unethylan?x)‘lé (CZITBEA Clglﬂi?ﬁ 90.8 tmﬁnol 7.2 e(qéuv) copper(I)
uotr apheny i et hoxyet hanone
fodide 343/ Ry Eiomipel JE0F exe bt phamdosslaye dHiharD S g 1.5142

o, ) NSRBI ) VO v

n1tr0gen7b@hllrxg &1 5(min. E&I}a,duifn Adetftd P d(I0Ac);] 0:0889% g, 0. 27818111&13),,0 03 equiv)
was add@ éer ﬁa% ’n‘ilﬁkg'é Zegasse ngh nlnoggn bujbbi]ing %or 5 mm glr_gactlon mixture

was heafed (té 98rarder-itry n%ﬂ?%&ﬁ' ARer 1 B AT Riind TP A dichledBhat the
22 L flask was charged wt

reaction|was £0Bplsite Thereactpo pHEmyd Yadibuell with cbhybademn@ffao(f*& 100 mL) and

washed %vgﬁgvsagtlzr Jﬁ QZ/%I gg)l(()lb gﬂ,e)t th@& ]éyel) %assp)ﬁ&mfte(g Xm@ bbﬂ a(,cjtate

(EtOAc, azmnh)nme gumbméd Imegdmdiﬁdhbet@ ateee thed tORccHirald 43déMhe redulld
room tenperature. The resulting reaction

pressure i BiviihS (S PRGN T s Kol THC Gtudp oroduat Was MR Tosh colum
t
o S OF O OF RROAL AR Ll 8 I SR eI 5
diethoxypeapp biyayquenddafeq22, iblegn”gZ% glthearaital, 99% fieldy 194 €0l¥@S:S oil. For
22: "W R AP RSBk Deomind S5 bl THST b BRI Bk, 530 1k, -
8.40 Hz s10dscth)os 2048, ﬁ%Uﬁ@W@dﬁM 1.59 gi hy, ﬁfﬁg@t}ﬁa(ﬂ@é&r 18, ¥=8.71

L). The organic |ayers wer nbi ne

Hz, 1. 87&&5%%6? fdk ¢H. drcfed9 Hinet.0eta) édSSp(s,ebH;),JBé’St-d 5 (e 4)dRi K (t, 6H,

=710 B BN 05381 AR B BT, )

of 0.2 M aqueous hydrochloric acid solution (4 L). The
resulting slurry was subsequently heated to 50 OC for
6 h before being allowed to cool down to
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roomtenperature. A solution of saturated aqueous

sodi um bi carbonate solution (NaHCO3, 2 L) was slowy
wa@oaed4201 t he slurry and the resulting m xtur ePEEES1008014622

concentrated under the reduced pressure to renove nost

of the solvents. The aqueous residue was then treated

wth ethyl acetate (20 L) to dissolve the solids. The

two | ayers were separated _and the a ueous | ayer was

extracted with et RyhemediExamples]s The conbi ned
organi c | ayers ocancentr at ed under t he reduced
pr esMatodB The dark own solidetwere treated with
metr I - but el hes ( MIBE, he resulting

sl ur heateel—t—e——:}o 0C and sti 30 0C for 30
mn. fhe mxture was filtered and,jhe Solids (green to
or arpggein col or) were collectedc(igawe the filtrate)
and Whakeéd wi th nethyl tert-buvoyWweessiier (MIBE, 2 L) to
give the first crop gf the crude deg,,bg@d product (7).
The Meindd 4 at e wasZevapor at ed ungler 't he reduced

2 . and the r Sul ting dakk _braown solids were

th rre‘-’rwt butEg?l &t h BE, 2 L). The

g slurry was heated to 30 d stirred at 30

OCfCg g0 mMn. The nmixture was i red to give the
saegniMl2gbop of the crude desi r,a;d‘{’,\,{éhgg ct (7) which was
washed with MIBE ( 1 L). The conbi ned_'ceol ids were
dr i eMethad Gyacuum at 40 - 45 0CHto afford

6-5 -3-fl uefopiienyl ) - | g2 4 -3-amne (7,
585 51g ret|cal 53. 4|ed) whi ch was
used hn"the substqﬁ reaction withouf further

pur iciHsmm®t i on For )

*1H NMR (4004 Mdz, J 6) d ppm
8.MEWER80q 1), 7.97 (d | H J 19t P824Hz)

2H) ,~£.52 (br s, 2H); COH6Br FN4 ( M\ 269. 07 %CI\/B (EI)
m o0/ 71l (Mt + H). Exanple 13 H
6- (( 4 (4- B[ o @. Qohenyl 'm'dazo[l 2-6]q | [

azrn':ﬁ‘-—yi) t hy
| - (2-Chl or -I-hydro - ( U|nI|n6yI) ropy,hgcmgb;olld
i ne- 2, 5-di one (C’L]=| é q7(Ti BT 1. 1 eqWilvy: 3td
6- (4- br ono- 3- fMdﬂWOQ@ enyl)-1, 2, 4- tr|a2|n 3-amne (7,
181 g, 0.673 nol) were suspended in 1-butanol (1800
nm.) and the resulting suspension was heated to 110 0C
stirred at 110 OC for 18 h (the reaction m xture
Examplegggones honobgeneous at this point). The reaction
6-(3,3-Dmhﬂx§vpeopm)qlﬁﬁmmeqm)dual |y cool ed down to room

enperat ure before being further cool ed down
Method A. 3,3-Diethoxy-1 -propene%548 g,4.2 mol, 1.75 equiv) was added toa 22 L

flask charged with 0.5 M solution of 9-borabicyclo[3.3.1] 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-Bromoquinoline (8, 500 g, 2.4 mol, 1.0 equiv),
potassium carbonate (K,CO3, 662 g, 4.8 mol, 2.0 equiv), tricyclohexylphosphine (67.4 g, 0.24
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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to 10 OCin an ice bath. The resulting yellow solid
was collected by filtration (save the 1-butano

WO pdovne2es), washed with cold 1-butanol (3 x 1BOI/ITE)009/044622
and dried by suction. This solid was then suspended in
the saturated aqueous sodi um bi carbonate sol ution
(NaHCO3, 500 nlL) and the resulting suspension was

starﬁng&hbtéﬁﬁ%a@tbe&ﬁj&{?ygﬁ ﬂeld t?orI 1%r)%ture%atg%f)$l§gttc%§1|§)iénz (%gé)greature with

correspondi ng Orl
stirringibigfoge bclng guetthedrvazsthevhtw 43 vaednereﬂ{y@ @@etﬂééﬂ@@c gry E}j’f‘hg layers
moven at 45 0C for 18 h to afford the fir
were se@ar\é% lhe acglregllagela%er(\YQ e((gaqj?q)whgthyl acetate (EtOACc, 4 L) The

)
combmf::dllvI :;itngrg?iléggféz‘%— 92&161‘@ vd.%ﬁ@ci twtg a@li{u%atgd 6’]%}'%% §r0e lor a(ﬁ(a&hlélnlg}, }Me& over
magneswné pefate 53@4)b19ﬂ&nm¢enfratletl madashmﬂecddhﬁessaﬁmmawsaﬁledvas

l'ids
punﬁedt@ﬁﬁlghgglé{o&%&‘ %?%)h& (Sﬁzo @n@?{%ﬁtgeﬂeﬁfq;%lpglg eit;i)nel gradient elution)

to afforé 64(B|J3|-cb€thmmy§)r&w@8}'qumdhhe ({%CS%@% ug Bt @Q tl?e%iél‘gﬁg]\s/ 8 ? gg"oﬁgl’dpnas a

bonate sol ution
colorles§8 a]an elg (W%@MS&}[& 300N MprmB 8hdtel, 1Hhé =rdexiuded .73 Hz),
828 (¢, AAEISINGy 1L S1° 1 /P8 gE DENDNG (L SE Y g -SEHE?L%% Hz,

C ronato ragh
1.92 Hzp| 746 (@d) IItI,of an?.derz U Becord (gnepsefs 6o Hz),3.61 - 3. 3% gm 4H),

2-&
270 G2 oTsSy S aBRSn 01 Szl AL Ry
25934)tE©qquqm)e,26@2%¢g*y+ﬁgl ;j)tot al 144.8 g, 292. go? 1> 1H

t heoreti cal Yo yI as yell ow solids.

NVR (400 MHz, DMBO-* 6) d ppm 9.23 (s, IH), Og &Iz)l(dd,

]\'gyégg) A-: fe'fgast -vﬁ\l -9%@%&31@%831@ %szlfwtfa'lpq)ed toyprgpare cpmpgund 23 as

(
discribed 29 foag?vg ﬁlgfp% 87‘“4 gﬁ%sén%&ymﬁrdwé 1 Mﬁéﬁoﬁg thank DRE, 47.0

mL) wa%%prgg grigto 4309k diesk ﬂnslﬁeqplmdhyﬂy a dnstdﬂﬂtxmﬁ)l apBar@fus) Bétane-

L
increased fro, 2] tor22&]. o Thiy kdluaomyl, 3- G%lé@tdcﬁ@legi@B gz@g)l ﬁ’lmoq) Zd'éfulv) was

de ZnCN2 32.7 g,
added drga\i\j?sg ))\Z/érgchey gg\lﬁéggm(l par) maglt:gn@ rquyngg Eemlll[ﬂratuﬁ o 5@0(1130\?’3 during

which tiré 4 sﬁ%gﬂl ‘AHBE)H it é?su@ﬁ u\?aso &)%e{gt%%iyv%moﬁétﬁ%\é% apparatus The

suspen ed in prem X d so Ion O

reaction m@u@m@eh@mmﬁue@ﬁﬂer nittpganshtidalieedis O enfpratirt realRR4 °C.
t hen de assed with a stream

The distill et%#j':qtl esggilug 8 twa Zg]e;n& g‘hg@ ,bgthﬁgzmrg@oved and anhydrous

THF (49 mL) was added. A small sample of the reaction mixture was taken for 'H NMR analysis
and the result indicated the olefin was consumed. This 9-BBN solution 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 mmol, 0.06 equiv), potassium carbonate (20.8 g, 151 mmol,
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to 110 OC and stirred at 110 OC for 1 - 2 h
(honobgeneous sol ution was observed). \Wen LC M
w0 pabas2ed the reaction was deenmed conpl ete, tPET/US2009/044622
reaction mxture was cooled first to roomtenperature
and then in an ice bath to 5 0C. The cool ed reaction
m xture was diluted with a m xture of the saturated

2 i) SO R P e S5 el B R oo g mvosen
bubbhng\ildr @) 15 anf. Malaeiun 4cefate (PP AR 0808 282.16 kimanelos B?uv) was

sulting mxture was stirred at roomtenperature
added m@ghﬁpﬁrog%bubtg@gmqs wgniaied dar qperdditiopal Hmay Thg reaction mixture

S R e e

completio od eherradctioh athe Wedtingheds dmcpnﬁmle:d any thid @adtion mixture was cooled to
o SRS T8l L 9528 S5 B ¥ g g e
organic lta?ér%ﬁysleﬁé}]at@ﬁ THR %UENSQBWQ REactad Qlt?("eﬁx‘gﬁﬁ&%e ane ALY x 60

i ethylam ne in chl oronet hane, % acet one
mL) andah@ccl%mq:d eitghyik &niras wnreoﬂrmﬂlqyrzmwdtmnn@faet@dﬂmﬁmhmdy)

concentr%t%ﬂ ?lﬁgﬁ?r-rtﬁe %ﬁs?%rﬁﬁpse ll'ﬁ_? aeggiglf |(wa§ purified by flash column

chromat&érh% 12 @lich iggiz on4awEtmemqmaﬂd gr@dl(eﬂ&lutﬂo%} tdtafford 357(53 3
eoreti cal , 6% yield) as yellow solids. For

diethoxsDrapsRabe: (W |7 OBSES. 6 QYeprpi, G0y o pylamni vich was

found to gb‘% ‘?deinl'q;:"al tl% t@ﬁeéﬁalﬁa%%%%eﬁﬁ g i F%} %P'ﬁ%jlﬂ@agp %02

O8Hz) 7.47 (dd, IH, J = 8.70, 4.15 Hz), 462(s
'_91 2H FN6 (MW 380.38), LCVS (ElI) m e 381 %
Meyhad By mex e ef? 8- ZIsRypIpp - lrylgﬂwmslale.%ﬁ 8 0.22 mmol)
0 f
and 104%?&91%%%&31?%}/ rflg) ErW%?EWaQE%(gtgg?% e@%mger I]I%at(sl atm for 6
h. The reabti¢h mhabire vasdilecpdd thx)ough lalcehﬂ&)bled ramah ﬁle(c'EEV& bedl@vai washed with THF

o e TRl e SRS b 65 (G 280 T
(3,3- letQO)?}%?%@'lﬁUln%hgéfb% ng, S%Mn%zth@&'éh&l 989 gleld) as a clear oil, which

net hyl f of mam de was
was foundetg ds setficiantlly poie tpnbgeﬁecbmttbe sutgeqwnt Baghan lemut Aafthem

punﬁcatg&ﬁ@)wixéc@ng}%gé ttﬁe’r{agtfﬂoagﬁrﬁ?gd)& uorné §od dm}g g‘ver& cgn%Pﬁrable aspect.

ni trogen bubbling for 5 mn. The reactlon m xture was
heated to 90 OC under nitrogen with stirring. After 3
Exampl14nd 10 nin, HPLC indicated that the

3-(Quinolin-6-yl)propanal (9)

Method 1. A 22 L flask was charged with tris(dibenzylideneacetone)dipalladium(0) (70.0
g, 0.076 mol, 0.015 equiv), tri-tert-butylphosphonium tetrafluoroborate (44 g, 0.152 mol, 0.03
equiv), and dioxane (12 L) at room temperature. The resulting solution 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 fert-butyl ether
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reacti on was conplete. The reaction m xture was

diluted with ethyl acetate (EtQAc, 100 nL) and washed
wawrdb/ivter (H20, 2 x 100 nlL). The aqueous | ayRCT/Wez09/044622

extracted with ethyl acetate (Et OAc, 20 nlL). The

conmbi ned organi c extracts were then concentrated under

the reduced pressure to give the crude product as a

(MTBEp|1@ h‘n ade(pt?) O’(ﬁ% gﬂ%ﬁtl &y Od € regtgé%lf&%rgﬁepqy\ﬁgs:g;rgﬁ@t room

colu hr ona
tempergnwwoe hﬂ) meth héﬂowll)elﬂigDﬁﬁérE@ ﬂﬁ‘o@gh( ag%lﬁg of celite. 'ghe:2 fziltgate was

- | I g,
concenE PRt Eéa°x‘%dw¥%%¢%ﬁr§3aﬂ3éﬁe2r‘i@‘du@mpmﬁm by fioh DR H

chromaNM?a}{h@Q (%Z"é@ %’?O%gl) acgﬂpeol? h%p%lzli grag&e iﬂhg%n)&?)aff%gi 3rquinolin-
6- yl)prqmnah (9|, 452]5 % 9:]39 1% tﬂizc)ret16’al,9£2 1d) ad eHyelll)vsSmY JWH"@}) sohzhfiéil 9part1ally

upon stiifing b ékg e gﬁ(x\g\%kl (@0 bz bnde'ass @mn smg ( iHa7= 124
S5l 41508 L LSS oy ) AR (D)o

256. 0
Hz), 7. 7@@@19116(4@ KB, Boii(dd, bk y pr OBy Hp o108 dlz), e @A) 1H, J 8 30 Hz,

436 el B8R0 oty S R EeE Do LD ﬁﬁégﬁ%r‘%efaanmw 5342, LOMs

(EI)m/esIﬂﬂ{MoﬂHc)f 9- bor abi cycl o[ 3. 3. 1] nonane in
tetrahydrofuran (9-BBN solution in THF, 8.4 L, 4.2

nmol, 1.75 equiv) at roon1tenperature (the interna

M@ﬂi@g DU Ritiofi0f 8‘:{3 t3od1?t8§> r)g)éoé%{ oy Qf‘p S&e&{xﬁf é of (])?lxample 16,

reaction mxture was s
520¢g, bo&mil g equiv) infethyh atdtate (Bio AR zon:) b c’ﬂolé&%@"() 0 beldle a 2 N

Il
aqueousch@ Cf"%’rmh@qﬁ%ﬁ’at i?glwt @g%%d?iﬁé QtvergL Brbito fedning theeeaction
temperafuBe b&lOK FPC. Thé r&gitmégrfa&tlgg Sﬂﬁf?ure &?§ ﬁﬁ-?ed or gnagcpdo trl]oanta?2 hat0-5
°C. Wheglﬂi@@“bﬁ@k@ﬂﬁﬁ ompbaterbth(eﬁé’acﬁog wab c@fpletd, theQedctiRd l%a\é)quenched
@ w1acetat (Cﬁ@&k@%37 g, 0.12 nol, 0.0
with an fga ﬁ?@ Iﬁﬁgum Spdi tléld)yﬂtqm Offichetption af ﬂeCrtmabtheoﬁ was
between® t$1UTRe la?'eltsh@%re S éﬁldl e {ﬂxe%ﬁs fl S‘?f%sl %grgv‘ﬁeh Sith ethyl acetate

nitro e rea on m

(EtOAc, Rdak &He ?@nbmﬁd Qlﬁgaﬁmrlaybrhwel@rmashé"d.ﬁlthlbﬁnég Mp @1@@%9‘1 sodium
ad been consuned,

st Sy I P Bl TS e it
yD)propasdli(9,r3833 Heaiks! B(egEllh%r‘éQcé; Uﬁ]@)@/t)eﬁ_rweehpwv@lt Ghidhw thiind {z)dbe

et hyl acetate t OAc
identical to the material obtained from Method 1 in every comparable aspect. Since this crude
material was found to be sufficiently pure, it was used directly in subsequent reaction without

further purification.

Method 3. A 22 L flask charged with 0.5 M solution of 9-borabicyclo[3.3.1] nonane in
tetrahydrofuran (9-BBN, 5.75 L, 2.89 mol, 2.0 equiv) and tetrahydrofuran (THF, 6 L) was
treated with 3,3-diethoxy-1-propene (393 g, 3.02 mol, 2.10 equiv) at 0 — 5 °C and the resulting
reaction mixture was subsequently warmed to room temperature and stirred at room temperature
for 14 h. 6-Bromoquinoline (8, 300 g, 1.44 mol, 1.0 equiv), palladium acetate (Pd(OAc),, 16.1 g,
0.072 mol, 0.05 equiv), potassium carbonate (K2CO;3, 398 g, 2.89 mol, 2.0 equiv),
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were separated and the aqueous |ayer was extracted
with ethyl acetate (EtOAc, 4 L). The conbined organic

wo 200eng32ner e washed with a saturated brine sol BET/U82009/044622
(Nadl, 4 L), dried over magnesiumsulfate (MySO ) and
concentrated under the reduced pressure. The residue
was purified by columm chromat ography (SiQ2, 10 - 60%

e B SBEP £ 4 oL MBS S AP D wer e

to the r@2@ommgx tufeed r@inh cbperBdreTore BLid) d@§as§ed0\91t19f1 u%gén Rirl1- h The
For 23: 1HNMR (DMBO </ 6, 300MHz) ppm 8. 81 ,
resulting reacten ppxture was b,qgged tg758C (fex, 1 h. HNhgn TLg. d UQZ/MS %ogébd the

reactlon(\gas dééned foxggle% ﬂ'ézrﬁz%ﬁ (ng%tu(rff }J_\ias gp)dle(giozrgo emgclarg@ré] an_d water

2L) Waflza)d,dedlto4cﬁss(oﬂ\{e thé'lsalt]s ?hére@ﬁ]tlhg gnslxtaieﬁ%zgs thdn 3&hckratédlinder the
reduced(qress%rsgl to 3 vslslll)én%qf qgg?o%ml&gtgm h: h@@rq haing %ge@d;groum@plug of Celite.

The Cel(tgb)ugm/% VZ&QC(?W(tMEtHS’] liaet%y?ﬁt@g{jcf 'Lﬁlr TR Hﬁ‘}a Vg socigj)ﬁggrﬁgited under

gener ated in situ an epare CO
the redua@d pesserd toedvalsme of hppasximarethe? aandithis ogduadtdRSRNOEEthen added

slowly O%Elh y g{ Ay z}]flgs di et hox ed@gup@%dg{fm%@gl%ﬂ@) golution (2 L)

00 4 e B ST i O

saturated eqyeenatadien bmﬂmwﬁedNﬁHO)@y‘Zﬁblﬁt@oxﬁeﬁ 00C unkfd tﬁé";?l% was between 8 to

| ut cycl ooct adi ene (16.3 g, 151
9. The I \5re akns A6 EA U SpiAcss eeascrsesviedar A0 debinta(B1OAC, 2

C. .duri
L). The é@hlﬂhé’d ?kr;ggmg@zg}%g ‘?&St”n%ﬁfd ‘%#‘H gﬁng {]héf dri ? Fvlltg Sodiim Lt
(NazSO@mnﬂ@@n@mrbgﬁdtuhéexdhs tadutat pressusepTace adsidue, whieh c@@eink @ crude 3-

A e R M
acetate i Dépt@ed @ddiBACkIRI 0 kd! IRoAT-(g ? u&o#e%g\%&ﬁg d‘%l {? qg\é g%&% g

renoved and anhydrous THF
theoreticgh 43 11&0) @ atmtlowe)ale wihigh WﬁSiDm(th\AEsdd:micehofthﬂ materibNRtained from

n is and the result indicated the olefin was
Iwahmhqd%@%ﬁed This 9-BBN sol ution was used directly for
the next step. To the above 9-BBN sol ution, _
3. 3-di et hoxy-| -propene (19.3 g, 142 mmol, 1.89 equi V)
Exampl¢ 8 2qded dr opwi se while naintaining the tenperature

1-(2-ChIBF- 2y aPod3- ({ iR o it I R pl Spirb Bltie s, 5-dione (11)

Method I. A solution of 3-(quinolin-6-yl)propanal (9, 407 g, 2.2 mol, 1.0 equiv) in
chloroform (CHCl3, 1700 mL) was cooled to 0 °C before proline (52 g, 0.44 mol, 0.2 equiv) and
N-chlorosuccinimide (NCS, 303 g, 2.31 mol, 1.05 equiv) were added. The resulting reaction
mixture was allowed to slowly warm to room temperature (becomes homogeneous) and stirred at
room temperature for overnight. The reaction was exothermal to around 40 °C when it reaches
room temperature and a 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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exot hermal and white precipitate slowy dissolved. The
reaction mxture was then stirred at roomtenperature

wo 20091821 To t he sol ution prepared above, PCT/US2009/044622
6- bronmoqui noline (8, 15.7 g, 75.4 muol, 1 equiv),
tricycl ohexyl phosphine (1.27 g, 4.52 mmol, 0.06
equi v), potassium carbonate (20.8 g, 151 mmol, 2

LY), d ) 0.42 v, 23. 4 | dded.
S R MR T R
(MTBE,~508 5{110)" dhd drh iR vieRuaretalf 46 PdOPGstatt wligdPR éfforg 12(§-chloro—

03 equiv) was added and the nitrogen bub
1- hydrom&(@tumhrhﬁr@b)pmml)am@ldﬁm ROrdibneld 1n318.7 gh"é)lrbgdtqommal 54 %

st s P50 5 6, VGRS B oS . (=1

Hz, 1. ééne,gcs B®(dd, 1He/hensi AY, M@@Hei) Foag\idl, PHed=3m Hﬂe7 85 éd 1H,J=

was cooled to roon1te erature.
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=7.05 R3S QBATLDP- A% § SsHA S FRaS BRG] 2P g T RHT RS (aa

1H, J= W52 Had 4hHzy Grisi (dedl [br.gand .62 éki 0 aStHz) W64 () AHEdC @MeICIN,O;
iym.sul f 2S04) and concentrated under the
(N“V31§§ghgéaigﬂﬁﬁ ?éhg%ﬁgl ‘eld)-due was purified by flash
col umm chromat ography (silica gel, 0 - 40% EtQAc in

hexane gradient elution) to af f or d 6- (3, 3-
Adaﬂmmlszypokupyh pdiguoioline-yipRpandl (8, .8 4.90. ﬁ)dgrnol) in acetonitrile

o2 mLy SRR UL B ol ip g S srofing B 78k ool 0ot Risanisy

benzoic 2(1\,1(!1 gu .80/ 810040 YR8Y, @hb%qﬂiifp %H N-Mﬁbﬂﬁgccﬁummmw r56.80f, 0.424

3-di et hoxyprop-1-yn-1-yl)quinoline
mol, loi)ecmvmme)a é?djatﬁo"@%p gae F%thmmﬁuteawwwe ah@)"Cufﬁrnghﬂand the
resultlng(ée F}%mk’*@&? »‘)3 gﬁo%%%\f??\;{n g&; o rl?}%ergtHJ%aag‘lngfeF{:rg(g Qfoapr—xhe

1 on an ure was ere and

temperattd‘wfoﬁ €3 h! Fhdreactivasnivagbdecanet ef'lth'lb‘ldEuép%nxloﬁ ahid LCM$ showed the
conmbined filtrates were concentrated under the reduced

completigh g§ thgreactign dithylrasepte (EEO4c A Bmbkypt fsier Yo therdgactin mixture
o the i o ke AR o AL lpp RO Y1E ) B by

filtrationyweshed nwithhathd uabstetE;L(Etﬁ)Ac el@OtmIo)Bndn driedwhdéruratinan at 40 — 45 °Cto

urificati nd was nt i to.the nete
constant pieigh ma%a jret tian @y §- AP pdIpEoPY, xﬁﬁh"(gn@f% >-dione
(11, 88.8%;, 1 8% 8 Rahédeficay) ()9%%@5‘)6‘&3 daDff-white powder, which was found to be

identical to the material made from method I in every comparable aspect.
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Method 1. A 22 L flask was charged with
tris(di benzylideneacetone)di pal |l adi un{0) (70.0 g,
w@2®%643201 , 0. 015 equiv), tri-ter -butyl phosphpei/us2009/044622
tetrafl uoroborate (44 g, 0.152 nol, 0.03 equiv), and
di oxane (12 L) at roomtenperature. The resulting
sol ution was then degassed with a steady stream of
nitrogen for 20 m befog&G-bro qﬁi noline (8, 1055
g, 5.07 mol, 1.0 ediheme diyampley Bspb (588 g, 10.1

nol

TNe exyl cycl oheyyl am n
nol re added ator

r esUNETRg - Regct | on M XTTUre™ wase

for 8 - When TLC and LC/ MS sh
reacti on was deened conplete, the reagtion m xture was
cool ed toaHi@EM t enper at ure bef or e amibynd. ert - but yl
et her (MIBE38%% L) was added to theMe @4é2%n ni xt ure.
The resulting m xture was stirred at roomtenperature
forpo 10 min before/Mying filtered thrgugh a plug of

<€ a. The fil 8 was concent ratedl_under 2 e ,ﬂ
redu nd tﬁMue wall p h
colfum ogr aphy i = 20 - 807%

i n hept anwy adient elution) to afford 3- (&
6-yl)propanal (9, 495 g, 939.1 g theoretical, 52.7%

as a ye&zgkéﬁhsgi |, which solidified parti %?%;@:

st andi mgwau1202- 5 0C. For 9: 1H NWVR (400§ sesB0B0- J

6) d ppm9.75 (t, IH J = 1.24 Hz), 8.83 (dd, IH J =

4.15 Hz, 1.66 Hz), 8.25 (dd, IH J = 8.3, 1.03 Hz),

7.93 (d, IH J =8.71 Hz), 7.76 (d, IH J = 1.45 Hz),
Exampl¢ 184 (dd, IH, J = 8.72 Hz, 2.08 Hz), 7.48 (dd, IH J =

8.30 Hz, 4.3 3.05 (t, 2H J .7.26 Hz), 2.89 (t,
2-F ‘“0‘%7(9 J(QE‘“f’i'?()‘évig%thd)lfﬂﬁami(Zmﬂllésltgzylp-%ml(@c) acig614)

A Mispéndidn ofMh0OE-2(7-(udRiitd- éi’)i imi - iazin-2-

6- (?E,%-dni%t hoxypr0|(oy quilno ?ﬁré }%r’mck%toﬂé%b]&l,gfﬂmazmz
yhbenzogiteile13, 26,5 §207ymol, 2, 0@ uindlin cand@nested #ydrochletibydid (2500 mL)

oSSR ) R RSB RPA Guot
°C for 1 BRAFHeLE/MS ifdivdibd Bek@RBLAY b BErh QBT [ BERELA I ik fure was

bel ow 5 0C. The resulting reaction m xture was stirre
cooled dpyp tQ A0 7 38i°Ei bsfrip being diluted witteware: (2@ mIJL Tharesulting diluted

reaction EE}%%%&J tﬂgﬂ gcgélgpdivbne torrgglﬁlttigﬁg?rg %% éi%ggxlgestﬂﬁg &E’B‘%@% 40 - 50 °C)

reaction was quenc ed w _ :
and subssqutntito hy A OxThiesdliNa Gidre theh bbllcRtedady fltretidt) b ashdd Witk hlsmall

bet ween to 9. The |l ayers were separated and the
amount QJ NLHEORSY 6T (MR e BRLER i YaRown oy Bct At o constant weight to
atford 2-fluoro-4-(7-(quinolin-6-ylmethyl)imidazo[ 1,2-5][ 1 ,2,4]triazin-2-yl)benzoic acid (14,
271 g, 291.5 g theoretical, 93% yield) as yellow to bright-yellow powders. For 14: '"H NMR (400
MHz, DMSO-dg) & ppm 9.34 (s, 1H), 9.23 (dd, 1H, J = 5.19 Hz, 1.45 Hz), 9.08 (d, 1H, J = 8.29
Hz), 8.38 (d, 1H, J=8.92 Hz), 8.30 (d, IH, J = 1.24 Hz), 8.18 (dd, 1H, J = 8.72 Hz, 1.87 Hz),
8.12 (s, 1H), 8.08 - 8.00 (m, 4H), 4.75 (s, 2H); C22H6C1,FN50, (MW 472.30), CoH4FN;O,
(free base: MW 399.38), LCMS (EI) m/e 400.0 (M™ + H).
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(EtOAc, 2 L). The conbined organic |ayers were washed
wWth brine (2 L), dried with sodium sulfate (Na2SO),
wa@paoae2eent rat ed under the reduced pressure tRPCHUSING044622
crude 3-(quinolin-6- yl)propanal (9, 385.3 g, 385.3 g
theoretical, 100% as a yellow oil, which was found to
be identical to the material obtained fromMethod 1 in
Examp eéﬁry conpar abl e aspect. Since this crude nmaterial was
PiSlnd to be suffici ently pure, it was used directly in

2-Fluor§-l;mm&5ﬂm-(7t dlﬁﬁ@ﬂ’lﬂl%ﬂ)uﬁi&&mr}gﬂf Qﬁﬁﬁziﬂlﬁ-yl)benzamde
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I R N e

yl)benzo3c £3d 0d, 43 242009q8imo), 1o e@aw) ﬁldQGe@l’dﬁ*lebﬁlf esul tl ng
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THF (1 Séq mIv)3 6360hals 4i0umu g olbemnidt min #2658 terﬂ;%atgre Ih8 &:almdm
cnpers oS VO IO LRIEEBY R 25 8% el
became hdifogcddGisl (e MledddltRndf nﬁéﬂ?ﬂbﬁxﬁﬁﬂ@is%%%?et@ elfr%}?ylagﬁ'n@ 9TEA, 382

degassed with nitrogen for 1 h. The resulting reaction
mL, 2.74% mol 8 & egaty) hedtleah added ® t@@féashorlmhxtumd thd ©sahidg reaction

N T IR T AT e —

was deemied edmplétel the teetiofl @8 gutOwaN SeddRith Rates @5(ﬁmLTf’lﬁle resulting
resulting mxture was then concentrated under t he

Suspensipg §igé e@Plﬁfi ee¥y el rd & Wondsrebah a@sbﬁrrm akfte? \C for30 min. The
solids w @ B{I&tfgﬁ%fﬂl\,\t‘,{%b‘t\}\%‘ﬁ%g ?\ﬁ&gvtvﬁyf 2gge » %g[e%&hﬁr@ke was then

suspenddd)in a'lfhﬁ‘afre bf watee aﬂ@&ce&ﬁﬁt&éﬂﬂ([lVHb}édolUﬁﬁﬁIO(IOhﬁL) adibedesulted

ressure to a vol une of ly 2 L _and_ thi .
suspensif, S reck A o GTEORHOR | B o6 B SUestedbyfifrarign.

washed \?ltﬁ Lagk aﬁ(@ Qée%rﬁirf‘g a)ﬁd %ngd M 599&&@19 %hvlgx dr @(5: h |49 rOC Go 8Gisthnt weight

HC ) solution (2 e resul
to affords’?eﬂuQrpd‘v’rMWlslt-(7|=(|qenhohn 69ylmeﬁly011hmiazd[4 Zhb]lblaﬂ,éﬂtaathﬂg

e YRR, S f A SO DL ERERRIBLS o

15: 'H NMR €400T1€1Z] BXESG- rﬁ@@@r@tﬁ‘?} gid (a@elmguem,s 1. %’HQ) 8.38
was extracted with e acet at'e (EtQAc, L).

(or m, 1Ko RE 6 16 GArReS0 Hid 35 Wk & O gHScmmioFh, DS W70 (1, 25, 749
dd, 1H, 9L §%90'M4 1 3399)) 65 W HBYS 78 (d, 3H, J = 4.36 Hz); CosHsFNGO (MW

412.42), LCMS (EI) m/e 413.1 (M" + H).

Example 21
2-Fluoro-N-methyl-4-(7-(quinolin-6-ylmethyl)imidazo{1,2-b]{1,2,4] triazin-2-yl)benzamide
dihydrochloride (21, dihydrochloride)

A suspension of 2-fluoro-N-methyl-4-[ 7-(quinolin-6-ylmethyl)imidazolo[ 1,2-
b][1,2,4]triazin-2-yl|benzamide (15, 421.2 g, 1.021 mol) in methanol (MeOH, 6600 mL) was

heated to 55 °C before a premixed solution of aqueous concentrated hydrochloric acid (conc.
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(Na2SO4), and concentrated under the reduced pressure.
The residue, which contains the crude 3-

W@ ouwongd2in- 6- yl ) propanal (9) was purified by fPe®S2009/044622
col um chromat ography (SiO, 20 - 80 %ethyl acetate
in heptane gradient elution) to afford
3-(quinolin-6-yl)propanal (9, 139 g, 266.7 ¢
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| €¢P &by Vit T-atizof 3 Haled 409, @B 7% 6 8ids/ medreHz); °C NMR
(100 Nﬁwﬁmﬁo\wé%é‘ﬁif@tl%@ 4 ??&94 g&)wa@&b 58t Wl4steehhs Byl s @B?gr 140.4,

dri'ed’i'n a vacutim ovén at’ 4
138.8, 13p8isit3am, 19@7@% S8téoHaf, fidt.d (/< 21 dHy)or3ol7, 128.7, 128.2, 1262(J’149

o, 1242 8 DS RSP P SRS B R 3 s,
DMSO- dgs Spghw. 1 @3 Qowgﬂr qm}@r(ﬁ% blziée"Wé%l HZ?L@@@ s(ﬂgw;ﬂ "+ H)
and4358(181 51Naaz 1 04 Hz), 7.98 (d, IH J =8.72 Hz), 7.85

(d, IH, J = 1.66 Hz), 7.68 (dd, IH J 8.51 Hz, 1.87
Hz), 7.51 (dd, IH, J = 8.29 Hz, 4.15 Hz), 7.36 (d, IH,

J = 7.05 Hz), 5. 2§cl(éiﬁ’e4tlﬁanigﬁs92-§§)l'lz 6.85 Hz),

(dt IH J =9 75Hz 2 3.65 (dd, IH J =
Hg Hz, 2.K&% Hz), gzn = 14.52 Hz, 9.75
W64 TSTAH) . CL .
CHNa CHBrN
Mol. Wt: 96.09 Mol Wt 17499 K2COu/PA(dpPN:Cly FID\CN\JN\
1) iPrMgBr NC N™ "NH,
3) aq. HCI F B~ RS
F B Ak O\é Mal. W: 215.19
18 19
CrHaBrN Ci3H1sBFN,0,
Mol. Wt: 200.01 Mol. Wi: 247.07
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(MV318.75), LCMS (EI) me 319.2 (Mt + H). Method I1I.
A sol ution of 3-quinolin-6-ylpropanal (9, 74.8 g,
w@®20h0443201 ) in acetonitrile (202 nL, 3.87 nol)PEEES2009/044622
cooled to O OC before L-proline (4.70 g, 0.0404 nol,
0.10 equiv), benzoic acid (4.96 g, 0.0404 nol, 0.10
equi v), and iV-chlorosuccinimde (NCS, 57.8 g, 0.424
nol, 1.05 equiv) were added at 0 OC. The reaction
m xture was stirred at 0 Cfor 3 h and the resulting
clear solution was allowed to warmto roomtenperature
and stirred at roomtenperature for 18 h. The reaction
ExampleRXt ure became a thick suspension and LCMS showed the

1,2,4—Trfrﬁ%§]})5%ﬂ$@&ﬂ§ the reaction. Ethyl acetate (EtOAc, 202

was ad to the reaction m xture and the
Aﬁﬁeﬁ}mle@umldﬁontolﬂ lzbyownls(53 K g sferd wai%o aqeisus solpasra 803 endl,a).73 equiv)

was addeg ttr)]ﬁl %p}}e?yglglale ;}é‘r%%g@%%&g %ﬁ@@@t ed n%)(%dlﬁfgr gﬂ ggiq lHWaazp?a%g (400 L) at

room el E e O O o0 BT B T ety Ty

reaction 'miuetuﬁ: wasdthemgir(etilat r@8n &ngr;eratﬁﬁ f8r §8 hland thetavohition ©9 g9 had

f - whi t whi.ch f t
virwally e P a0pgt £ heThieesioRminatss 5 GIF Aot P foaryyas
evaporate@EY ARk Gnds IBE fed REAe B sre( EX@PERIdRS wh ﬁ%la)exﬂrﬁct@ciwnh cold

di hydr ochl ori de C23HL7FN6O C23HLI9Q2FNG6O Mol W 412 42
methanol\,ﬁ\ﬂew, 289284) pudith¢ eombined methanol solution was cooled down to 0 — 5 °C

L azald
before bing SHER 3 tepfey 38 Sl et TEb Bl VPR concinfated gpder he
reduced gref;slubl@ fafid ﬂrdrzslﬁﬁwwwebfysﬁil)dem hoekoni il €lazdford ,12 @dr[ahm 3-amine
lLtriazin-2- y%g enzonitrile (13, 277.5

(16, 34 I%r:‘? 76 Xeg gonetisali 4% gikdrie dae cuhitg preglosi e %M«IR (400 MHz,
DMSO- %ﬁ?ﬁgm“@—ézt ‘i'HV‘@t—ej 34 B2P g% a VA3, ﬁeétsg‘hit)% 19%% 2H

enous’at’t hi's point) and stirre aroun
OC for 18 h. Wien LC/MS indicated the reaction was
deened conplete, the reaction m xture was cool ed down
Exampl¢ 2370 - 80 0C before being diluted with water (2500

6Br0m(ml-)2 g@%ﬁ@%ﬁ:‘ g7di | uted reaction mxture was then
coof wn to roomtenperature (yellow solid forms at

M@ lutidofd¢),4-triazin-3-amine (16, 33 Kg, 343.4 mol) in water (500 L) and
acetonitrile (300 L) was treated with N-bromosuccinimide (NBS, 66 Kg, 370 mol, 1.08 equiv) at
5—15°C, and the resulting reaction mixture was stirred at 10 — 15 °C for 1 — 4 h. When TLC and
LC/MS showed that the bromination reaction was deemed complete, the reaction mixture was
treated with an aqueous solution of saturated sodium carbonate (Na,CO3). The resulting solution
was then extracted with ethyl acetate (EtOAc, 3 x 500 L). The combined organic extracts were
washed with water (2 x 100 L), dried over magnesium sulfate (MgSOy), and concentrated under
the reduced pressure to afford 6-bromo-1,2,4-triazin-3-amine (17, 10.3 Kg, 60 Kg theoretical,
17.2% yield) as yellow to brown powders. For 17: 'H NMR (400 MHz, DMSO-d;) 8 ppm 8.39

(s, 1H), 7.47 (br, 2H); C;H3BrN,; (MW 174.99), LCMS (EI) m/e 175.0/176.9 (M" + H).

Example 24
2-Fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile (19)
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and subsequent to 0 - 5 0C. The solids were then
collected by filtration, washed with a snmall anount of

wo dMoagezous HC (100 nli), and dried in a vacuur@DUSI00E044622
45 0C to constant weight to afford
2-fluoro-4-(7-(quinolin-6-ylmethyl)imdazo[l, 2-
1[1,2,4]triazin-2-yl)benzoic acid (14, 271 g, 291.5 g

theoretlcal 93% yield) as yellow to brlght-yellow
Srnblepsoluign of 3-flurpdNvRmeBgTOMELe (BB -UBY. - pmed)on 3nhydrous

tetrahyd{o&tu a.h H}Hg %@E}_&?ﬁtrg&tggwﬂgg ?SI%UE% of 95@6%2}}7@35@9%9% éag)aide

generatel Hom) nragrdesadn B, 1.8 Kid 160i¢hol | 1R equiv) $h X-2hlbdoprdpaBd (HZ Kg, 92

mol, 1.4¢s3fy %) T}h@é&g} Mﬂ/%@z(dz@?&lnléﬂmmh&s@zf\’(f‘f gaebylgbanagie (11
Kg, 69 n%ﬁgl $%hu1v%%oﬁl%ﬂmpggaﬁlrél%e%§lwﬁ mﬂ}ur% e?n)s%pre at 12 -20°C

| uoro- |- 4- (quirio |n o-y azo
for an addltg}na] 1h b@fm b¢1ngmeat€Q wyth)thewthylborae (Y Kg) 86.Amol, 1.4 equiv) at 10 —

15 °C. TR RSP R g et P 601 oA pinWhepoThC and bE(NS showed

that the r,egctﬂ)]nths&iébﬁea cotipleRe AeQtsctdf intix (it wad §lordh&l with 9 ¢ aqueous
equi v) and (benzotriazol - 1-

hydrochl;sbrlé ﬂ?‘ﬂt(ﬁ% Yok) direp honphighra thh axerchedaaishusisheticn mixture

was thery GRS afeche TR Qg™ Sbb The abineg ity wer

washed ‘ﬁltls Olatdr I(SIhL))fdnEd Mzéfﬁili‘gde@ﬁin%lfa!& (VS (1,4,830 cHﬁcenﬁat@& ﬁnder the
nol |, 3% qui,v) gver 15 nmin at room fenperature.
reduced pregsure- drerr stliflsevara thep asapstalizabiroe ae@rpmﬁglet%m and

hexanes Egj‘g]‘é)ﬁm QR th'g%toﬂ'}f&gﬁ%lﬂ fuds ggorb%gahgﬁhégyﬁﬁ#gﬁc acid (5.0 Kg,

onbgeneous onc tio am ne

48% yieMs conpl ete. Triethylam ne (TEA, 382 ni, 2. 742 nol ,
3.0 equiv) was then added to the reaction m xt ure and

the resulting reaction mxture was stirred at room

stewa ek 3hdpeBsibPbf the cnfheh 161 %Bﬁleﬁb%@mB B&id (9.2 Kg, 55.8

upling reaction was deened conplete; the reaction
mol) in Oryp erasc WbY) L) wag teehted with paeeol ({ 98K gyil) 1.6 Ting, 2.8 sguiy) sigoom

S to 0 Nyl
temperat§HS REL e b ERE B0Sof Ty R wh Sy BimneePto o PR gL Bl 3L anc
LC/MS sholvke ea€ the¥adtioh twadde@fie@dsinpee@d riMctibn Yiﬁitﬁfe Wwadoled down to
The wet solid cake was then susﬁinded in a

m.) .
room tenygegatuicdefire heing vashrd widleveter (2 K178 L)1The erganie layeewap ey dried
(0]
e N T e T T
fluoro-4-{4,4,5r5atetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile (19, 11.8 Kg, 13.8Kg
theoretical, 85.6% yield) as a light yellow solid. For 19: '"H NMR (300 MHz, DMSO-d;) 6 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-fluorobenzonitrile (20).

A mixture of 6-bromo-1,2 4-triazin-3-amine (17, 100.0 g, 571.47 mmol) 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 (K>COs, 355.4 g, 2572 mmol) in water (600 mL) was added to give a deep red
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washed with water and acetonitrile, and dried in a
vacuum oven at 40 - 45 0C to constant weight to afford
wQ2gobaen2ot L/ - met hyl - 4- (7- (qui nol i n- 6-yl met hyl ) Pan/tsz0$/044622
,2->][1 ,2,4]triazin-2- yl)benzam de (15, 322 g, 377 ¢

theoretical, 85.4%yield) as yellow to bright-yellow

powder s. For 15: 1 NWR (400 WMHz, DI\/ISOJ 6) d ppm9 20
8. 38

solutloﬁ Sl'helrﬁﬂ(turg w%g dé%gfed JlJSl' buéngbg Y_xiztg nitr(ﬁgn Py T 1)0 xglrblg:foreﬁ b3
bls(dlplqcmyl Q}M)sphmoﬁerreceﬁe ﬂrbh(cm)pazlbbhmnzllﬁeorﬁﬁl@x whth: dléhlﬁroﬁleﬁ%ne (1:1)

4. 2.78 ,
(Pd(dp}gzg'_ﬁ.}giéé, 1 l4§p3 eﬂ%weggd(eMaérwmtemp@mm He resulting
=
reactio o mﬂeﬁvﬁhegaﬁéf%%@lﬂnﬁ w1th r|“tr°¥fﬂl ﬁoi' rra% %(E heﬁ hgfjat[aqi at286 °oC

under nitygen After 2h, BIt@ﬂlz(amddhatdhhyB}'ibth@i debtned2bmplete, and the reaction
s e sj on
mixturl4WEALRY i e 550 S D 4 yithanigeryaver bthol 6 Dioxane

| 'uoro-

(400 mIL) was?add&] [d the c4dibd i ke’aémﬁh %1%&%%@@ u&&éf 42k azu%gs
v 1“1@‘ rml) i n_met hanol (MeOH eate
ydrochieriqpsiq,salition &1 é?ﬁ@(réﬂ) wos @ddedldrqfwmqwﬁh lslﬁrrmg to adjust pH to

0.40- 0.69 mﬁ%l&ﬁﬁgg/ %j%t%é%fgl OIB (Eeélgﬁ Iré}yl(eictﬁnsg BYR ﬁﬁltgﬁé (gﬁm solid

collecte(l WRAstiT &l @ithil )4-hiasarkddedndl) GRMIRS adlle PPN Bfe) 61—6’($mL) ’]E)he mixture
wasstm;er‘ﬁ yl ti n%@cl ear soI ution was stirred at 55
A 15 DIFEALYG forg lé)rmubmd;ﬂlteé@dw dhe (ilmBEWa6 250binkd mahe
filtrate OBEHIRM S4kler I The sali
were sl ow 3{1%?%%:15& V?‘g? J:etggllg%tg %aefﬁ Aﬁé%f‘? IgnT}&? orRbIA ethy]
acetate qxgraets [Hgs yktr@qtfwewzth Theaquesud hydrgehlorid abi®solBSorSEHAET 84 b mL).
dditianal 1 h before being gradual iy

The conibih %&ugo mol(u Op Jvas | eé\ﬁﬁ:@}e tWitheactiypted hareenl 62Ggkand stirred at

CcoO O

room terfipdratuedfoa B0 HARNTH

m terep rre col | ected byeq??{lﬁt&r@tz;"t‘éll5 ;ﬁrl]tfe% tﬂﬁéﬁgﬁ‘hgghe bl—é] ﬁmf&]e fqtsfate was
cooled tq %f‘t &J‘f"}ﬂl ap iqeayateNEE A Soluti&006f FA%) pf Emiiimdﬂlb/&ﬂ)xid% in water
(NaOH, 386 HITUINFRARY) 42 40083 dRi b Gat DT EA T o e el 01065 11.6. The
mixture ybmh-l'ejlla) 0 50z folr @D Imid ahdl thed

h puowtiof or ez gD mldl-ahydl‘ ocﬁgﬂegé;dl @'lél%: §bl 8369119&532@%] gﬁashed
wit AqUERHS SRR UM yggl%(%}q (é|t@j)3 qﬁé&%ﬂgma@ﬁ@dﬁddﬁHﬁ@H twlmat@ 1990 mL) and

dried under g%u&%ig%tlh o dy(jsloaéclnlstggt @8%%1&3 2’*?50({)‘&%} -FmigaR! (Zzﬁot@aw yl)-2-

ﬂuorobergwsmql]: (@9, D1ppen 12246 ﬂlﬁorehwl, 82’3%@1&1%85 ng_ ~whife p%wﬁer For 20:

1
HNMRg'%Qp]lh(%z Bsos déﬁlgp;gm 8.94 (s lH), 8.12(d, 1121 J=11.41 Hz) 8 08 8.00 (m, 2
H), 7.71 (br s, 2 H); CioHeFNs (MW 215.19), LCMS (EI) m/e 215.9 (M* + H).

Scheme 5 (Example 26)
/
N
Ho/\/OH
130 - 140 °C
oHeFNs H Ct
Mol. Wt: 215.19 N%Ie Wt 3?523335 Mél: 2\3\,1-:13;8%638
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IH J =0.9 Hz), 8.34 (d, IH J = 1.3 Hz), 8.23 (s,

IH), 8. 21 (dd, IH J =9.0 Hz, 1.8 Hz), 8.09- 8.02 (m
W@R09/1¥32T0 (dd, IH, J = 7.5 Hz, 8.3 Hz), 4.77 PcT/UP9/044622

2.78 (s, 3H, J =4.5 Hz); 13C NWR (100 Mz, DWsSO-~ 6) d

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 (J =

8.6 Hz), 131.2 ( J = 3.1 Hz), 130.7, 128.7, 128.2,

126.2 (J 14.9 Hz), 126. 123.1 (J = 3 Hz), 122.5,

1

26. 0,

121.0, 114.9 (J = 5.6 Hz), 28.4, 26.3; 19F NWR (376.3
DVMBO- A 6) d ppm - 113.2; C23HL7FN6O (free base,

E““‘*’W“Mz 42) LCVS (El) me 413.1 (M- + H) and 435.0 (M

2-Fluox’b13\|g?: I\(IE(I ﬂm@ﬁﬁ%@k«ﬁa% f}g? %EWQEE ygﬁéﬁ.ﬂlz%mgzle (13).

Ptep 14-AT22 b,zezn:t(ﬁ eamplped with)a Arrirgd @t@xﬁiﬁlgS@ih@%@Jbuﬁfe a distillation
Wt % aqueous sol ution, 393 nol,

spparar), S35 Ehiioln e Vs a0 ioH I B BENSAY -amino-1,2 d-hiazin 6-y12-
ﬂuorobaﬁbﬂmmm diod g, PBOFANNALEHAS- 1K9ydr§>f°35“ ﬁm&} D wat er

at roomtenperature. The ‘evo car bon
yl)promdbmoaéme@d }ilqyeghh 635 g0 09 inmiet# ataliy), aﬂ'dlethm;eae gllygﬁl (3.0L)
red at 1.0 erature for
were chiBetlh e 0031 dF Boh gt i T HRRAIERY (FocoaiuBir i heated to
130-140a°@with Ritrogei babbled tirowsh dWnkheBIWeshetdigMatd Mse:{]o?l@cte&‘ 0t the

e filtrate was evaporated to dryness under
d1st111at1pg aoRasefup it e ngw dgliehied the seactiemn wex deennddendnyiléth (presence

of < 1 sSR! 0 Hhe Rl PR TR e

temperable¢ n’gZ B4 s@reeds dodiune pmbendtdeoligs @uat0s,014i, FIE) Wﬂ‘ﬁdded with
rate was then cqoncentrated under the reduced
stirting t.ffrt <1 G 05K 400G aPadpere e ety mopmztempcnature for1-2h.

The mix@&eHag kﬁeh'ﬂlf%ré@aﬁcf frRrs 911{1 W%% gé}{e'd% (le;te? ) g%ﬁﬁh? éAunder

Kg, 37.76 Kg theoretica
vacuum ¢eaffisrd dhe dasred erude PradvRt ((lé,OQB(MrE). whMBQy ak (ﬁ))nbindbpmﬂs sé34ral

IH J =2.33 Hz), 7.15 (br
other ba‘(s??es Hpu@%ﬁggg}s_%%s’cggﬁ%wi ,2,4-triazin-3-anine (17)

Step 2. A solution of crude product (13, 2754 g) in methylene chloride (CH,Cly, 37.8 L)
and methanol (0.54 L) was treated with silica gel (5102, 2700 g) at room temperature, 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,Cl, (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 1 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 wei ght 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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A solution of 1,2,4-triazin-3-amne (16, 33 Kg, 343.4
nmol) in water (500 L) and acetonitrile (300 L) was

wWo e@atiext1i t h V- bronmosucci ni mde (NBS, 66 Kg, BFOUS®ID9/044622
1.08 equiv) at 5 - 15 0C, and the resulting reaction
m xture was stirred at 10 - 15 0C for 1 - 4 h. Wen
TLC and LC/ M5 showed that the br om nati on reacti on was
deened cﬂgfolet .the reaction xture was treated with

The aboyy reagiion, HOhPIOFess SPY BoaRCtdddR dih- E4v by dhe
pecos OO coRROLEES 3 SR HB0 RSP Bt @bk v
those obgiggshfrem exaterzal msadwévwe:ymlhe ot vompownst KB des@ibed x06viaysly. For 13:

'H NM@L%@?M&%S]SM@%Q?@? 8048y AP 11209 £P558 18, §%6 - 5.12

(m, 4H)68m(me,,72954-793 @zu PHRB 7am<aa 1(}17J 8013 581Hz§07 M(dd 1H,J=
eoretlcal 17. 2% vyi el &, | ow t o brown ers
.70, 4. 101 562 154 SHEC ot N VRS, LS (Bpri 330 0,61 1 1.
7.47 (br, 2H); C3H38r|\l4 (MW 174.99), LCVS (ElI) nle
175.0/176.9 (M + H). Exanple 24
2- Fl uor o- 4- (4, 4, 5 Sohtmt 6dERAMYles|27R93- di oxabor ol an- 2-y

| )benzonitrile (19 Step 1. A solution of
. L Kg,

62.5 nol

ur anviNEHF, 30\
ropyl m c
My, 1.8 %g, %go mol , 71,
2-chl orop e (7.2 Kg, 92 nol, 1.47 eqw Vi

(20 L) and 2 (2- (di met hyl am no) et hoxy)

v-di rretg I‘éhl}gnam ne ( 11 Kg, 69 nol, $r§ |v) at
roomtemmra; gre. The resulting m xt ur e

stirred af8@c; 20 OC for an additional 2 b fore
bei ng treph@eNtpi th trinethyl borate (9 Kg, E ﬁﬁtl"‘f"
1.4 equiv) at 10 - 15 OC. The reaction m xture was
stigred at 7 - 16 for 40 mn. V\he(gl TLC and LT
sholwed _that the+sadtion was deemgg

s quenghe vvlth 0
hy dr oo g—aci d ( HA _é‘é_ﬁg“.jf r oo @

The quene& queous reaction mxture was
extracted W th ethyl acetate (EtQAc, 4 X 351 L). The
conbi ned oigani ¢ extracts were washed Widylodhti®r (50
L), driedhdde nagnesi um sul fate (Ngsmggwg@amso
concentPa¥ed?nder the reduced pressure¥-#id3si dual
solids were then recrystallized fromacetonitrile (20
L) and hexanes (45 L) to afford the correspondi ng
+Jde 3-fl uoro-4-cyanophenyl boronic acid (5.0 Kg,

Example 3
2-Fluoro-4-(7-(quinolin-6-ylmethyl)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 HC1 (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 (4.9 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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48% yield). Step 2. A suspension of the crude
3-fl uoro-4-cyanophenyl boronic acid (9.2 Kg, 55.8 nol)

w0 pooggred2ohexane (150 L) was treated with pi nacPCT/UIB0R044622
Kg, 111.6 nol, 2.0 equiv) at roomtenperature, and the
resulting reaction mxture was warmed to 40 0C for 4
h. When TLC and LC/I\/IS showed that the reaction was

weight fegd 2000 at @ t 85%23( e l)‘%xc{%%[ﬁ @d\l\% ggﬁt{ﬂgglg%olvfgbenzmc

to roomtenper
acid (14 9#5 g $46.5 gehemrga:xal 99182y @leld)as a‘h@ﬁﬂyél’lro'&veé‘(i)llﬁvﬁfuch h was f found to be

| f SO4) and concentrated und
1dentlcqq2cg@83| e aigxg eeb)t %ar @rfrgqatao@_For 14: ?H NMR (400 MHZ DMSO-ds) 6 ppm

L S e

8.92 Ha)j %3yd, AHl, 4 = i.7hHzy &l I8cdd SIH. i b= 8FQrHA 9; 37m)NPXR2((§0ﬁ%), 8.08-8.00

(m, 4H)'VED'Z75 (W%) égﬁ? Eé W'B é@&ﬁ% 39'9;,%22§,4FN?82 (I_f!rzeje base: MW 399.38),

LCMS EIY @/ MON®N; 2,H): t ri azin-6-yl)-2-fluorobenzonitrile
(20). A m xture of 6-brono- 1,2,4-triazin-3 -am ne

(17, 100.0 g, 571.47 mml) and 2-fl uoro-4- _
Exam (e42784 5,5-tetranmethyl -1, 3, 2-di oxabor ol an-2-yl ) benzoni tr
Pe (19, 145.43 g, 588.61 mol, 1.03 equiv) in

2- Fluora-Mthma-(@ﬁamt)yummysﬁMdﬁa[1 -b]”[@@'ﬂgoﬁmg-l eﬁzanude
for 10 min before potassium car bonat e (K2
3). 2572 mmol) in water (600 nm.) was added to give a deep

Mess@Lutth %ml@?olﬂh&it or g@%—%?ﬂ?cfﬁ (?@]—%nggﬁyl 1m9dazo 1 ,2-

nltrogen

b][1,2 4bnwpﬁr>d)b)ehmw ecd (b4, di0oh o2, a)bﬁidl)adlaUﬁ()iultﬂleQS)EPbﬁd(CWiCQ (10L)

v P R oL Pt
1.25 equi©Si kddni enfRA/hIeOANnHI L wrﬁoff\@?ﬁﬁe@%zﬁ?ﬂ) &§% @lgg b%%%gco the

with nitrogen for 10 mn and t at ed
reaction gHyge #1dthe geshltingfreastio® nhix tukPv @ sheded rddnatenipeeature for 20 min. A

20 M s R AR RS R AR r B 630 i85 saui Bugeadded with
stirring whlte’rmalﬁtalnﬁﬁg vittehp&atube atl,54-39 @XARE rda2Q0h lﬂn)tuWasasggx%g at

to the cooled reaction m xture before a solution
room tempegatirefgr & §bstary an additional porisndf8d) Msobmo@}d(ﬂrneﬂi)ﬁﬁﬁme

(MCNHZ%%M?_'Q%?‘?%%%I}@% gcfu % deé r"lg)&grgel %ro utsutre &as stirred at
room tenenqiercefout b ahdn se@dndiportinhFEDE ay@dchibAge &Mbigd2.12 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 continued until the
remaining volume was about 20 L. The residue was treated with an aqueous solution of 2.5%
sodium carbonate (Na,CO;, 40 L) and the resulting mixture was stirred at room temperature for
30 min. The solids were collected by filtration, washed with water (3x4.0 L), air dried by
pulling vacuum on the filter to afford the crude desired product (15). The crude solids were
treated with CHCl; (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 (NayCO0s, 176 L)
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collected was stirred with 1, 4-di oxane (260 nL) and
then added IN HO (400 nL). The m xture was stirred at

wo omaiisemperature for 10 min and filtered. TherPET/Us208%/€14622
was conmbined with the filtrate obtained earlier and
washed with ethyl acetate (EtQAc, 2 x 2 L). The
conbi ned ethyl acetate extracts was extracted with 1N

ueous, hydrochloric acid solution (HCO, 3 x 200 niL).
was add‘ﬂ%éo Be A #e and G apintire ¥iag s6sw ataeom hemperataes for 60ininto give a

suspensidl I @Eﬂz@ﬂ? %gd&?%cﬁ#ﬁ AHIupd 454 s‘%ﬁireatf?zlr ?‘?&éﬁrdét ipnal 60 min. The

t enper a m Xt ure was
mixture whas dilighedand ¢hd stoéldb)&d veastled svquéntlatly atich wasr 0o4 0d )tadd Beptane

h A t f 50% of
0 1), o yaPeRh s aiinror vl 390 buincusso mo )
ylmethy??ﬁléiaﬂgfﬁq -BA[ OWRBaAh- 291 n%u'd@ (P§”19§§ 3 %"‘8’74% gQ%cQ)rrﬁtlncal) asa

. . 0. he m xture was stirred at O |
bright yellnv scieln Whlqht%asefduneré)eswlt tadallyedrylasd t@@bnﬁmne 2646 hesalual

SOh@nwﬁ%&cen?? {éﬁwNﬁ h%%hﬁ%T esuggﬁéIﬁLlggﬁﬁ%&Fﬁééaﬁﬁﬁgﬁbnnm“m

reactxonWﬁﬂMUﬂftﬁﬂleﬂﬂ}ymﬁQ Dall @n@%‘&&ﬁdﬁecﬁ@nﬁﬂételg(%ﬂiﬁe@ﬁ&coplc analyses
3-am no- -triazin-6 -2- fluorobenzonitril
and the ‘éaﬂ)w“’mn?s@m VIQIZ thpsg obtaigd gb’ icarkier mgthodoFgri 18): bl NAR(400 MHz,

DMSO- 96 5 pgﬁlf 9? gsovf'}jlﬁ,,f* 8§R{f2¥%1dJl'ﬂﬂ’R 5%‘&% Ni% @r%/sgi)og% &, 11,/

=8.50 m 005 (Hw), 064 7.93 (ALSHR7.&, - 274m, ZH ) HoFNald( Mal\/ 2E58.49Hz, 4.35

H2), 461, o EhG. 3&%%?5%%@ Sl DY 3194, BEbTS G 413.1

o* +H¥\l 318.75 Mol. W: 380. 38Exanpl e 26
Fl uor o- 4- (7 (qui nolin-6-ylnmethyl)imdazo[l,2-Z>][1,2
4]triazin yI)benzonitriIe (13). Step 1. A22 L

VAT PPt SR Ol AL v ggutipenzoic

acid dlhyd?b@ﬂomﬂss(lﬂ U5(Q(§mg Vd.1659thé1) @A AdRAft6fuene (300 mL) and followed by
3-amno-1,2,4-triazin-6-yl)-2- fluorobenzonitri

thionyl C@Q?((yldegg@C@? 71. 2319L e mol, 10.0 equiv) at room temperature. The resultmg

reaction L'x} §t%re0\%ﬁol§e%téd a'? )fg 58@&1% ngzg*dgﬁé re?it%)n gg%foél’och_g Béﬁ Hr%fq analysis

pyrrol1drne-

of the dlﬁapﬂé’araq:leldf Yhe suting haydriahBergbiccaeld (13). A fter 488y, BIPCITRILARBted ~4%
to the reactor at roomtenperature. The resultlng
starting material rgmaming apddhe reactierpvagystepped. The reaction mixture was concentrated

to dryness by vacuum distillation at 40-50 °C. The residual solids were added toluene (300 mL)
and the solvent was removed by vacuum distillation at 40-50 °C. THF (250 mL) was added and
the mixture was cooled with an ice-water bath. A 2.0 M of methylamine (MeNH;) in THF (529
mL, 1.06 mol, 10 equiv) was added dropwise. The resulting reaction mixture was allowed to
warm up to room temperature and stirred at room temperature for 17 h. Water (600 mL) was
added to the reaction mixture and THF (400 - 500 mL) was removed by vacuum distillation at 40
°C. Sodium carbonate (15.60 g, 0.147 mol) was added and the mixture was stirred at room
temperature for 30 min. The mixture was filtered and the solid was washed with water (3 x 30
mL) and dried. The solid was dissolved in pre-mixed methylene chloride (CH,Cl,, 1000 mL) and
methanol (MeOH, 300 mL). With vigorous stirring, a solution of 0.236 M of sodium carbonate
(NayCOs) in water (1000 mL) was added dropwise. Solid was slowly precipitated out after
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130-140 C with nitrogen bubbled through continuously.

The distillate was collected with the distillation
wappanaus. After 3 - 4 h, HPLC indicated the PERTS1009044622

was deened conpl ete (presence of < 1.5% of starting

material 20). The reaction m xture was gradually

cooled to roomtenperature. A 2.5% aqueous sodi um

adaitionf QAR SpRR MY S i Saroie it HnE RTAes then added

dropwxswaetlﬁsttirﬂﬁ@ d'hetmikAewas BiResEdt Y6 én @hpetatureXol 30 TH@ F]mlé and the
was then filtered, and the solid was

solids qu wlf\rg;gtpg by Edtrggion) Theepligks icelleatertieereweashetwith “alterB d 200 mL)

o il it e 0 1 0 g BBy SOl -
6-y1meth‘d)1dn@p[lbéﬂ] (B, 4jvriazisi-Biy1)BenzAm$dd U] 412 of 43671 ﬁléoaetlcal 96.6%

hlorid
vitd) o BN sl S e £ b St S o3 Method
A in eved§ l:mﬁ rme asplP Fat 181'H RRIR é@@g\tﬁﬁét BM30- n@ é{{}ﬁg.ezof(%rl H), 8.82

resul mxture was stirr roomte
(dd, 1H,gb mOﬁ, gﬁélzm 838tbe nwd $1)f 8.2 édde dHank= 8 156 H4, I lzeerg;azk% 7.93 (m,

sk, 78$SERUBRA AR Ty R0 Bl 1000 AIELTRDE), s

Hz); Cy381 JENGD @eW {1S.02))L80M% @) ﬁybd41t3hleg Nesyghting mxture was
stirred at roomtenperature for Omn and t hen
filtered. The filter cake was washed with a m xture of

a2 (18 L) and nethanol (0.26 L). The conbi ned
Exampl?b?trat es were concentrated under the reduced pressure

2- Fluora-W—ﬁﬁthyl%UQ@uilmlﬁlb@-lylm&hyl)ﬁﬂldhzo [Ilzep)E2 I4?’(‘1‘[521zi’i’f’iﬁ—yl)benzamlde
with a m xture of isopropanol (I PA) and wat er

d‘hydrofﬁlf"ije (3L, dihydyoghloridehs and the distillation was
| rarure
N R b e e

yl)benzamhqa@ﬁazm@ annitainlmg 2% desldmr ®lvoiltd) aad Etteled USP water (7.6 L)
lids collecte vvere washed with

were chirkedinfid QL rf4tEox o E0cf ey el SRS o SN At Maucous
hydrochlorié 501@@HUP ?gﬁﬁﬁ@iﬁde&@h&% atdﬁltﬁ)fn&pqhgn 4. e o l]lltlgg reaction mixture

2-fl uoro-4- (qui nolin-6- yl et
was SUITT‘{ at rgom]t@mp@ra_iune @r)} lﬁ)lbe"m@met(w bé&)@as ,adMl(IoZHegl)eaaBr with stirring
The ve reaction

aing | LSBT TP BSELIER B0 g ot v

collected}hﬁﬂildatla'ﬂ] @vﬁﬂ@ﬂvftﬁ) 86AM (20843 LY hnd BARPIHNG cdiin M ES st weight

synthetic grocess was found to be identical to
to afford 2hibieuo B gt (Fr(awniae- eniiatubimidbol ot dfiofn2-

yl)bemamxﬁﬂ%@gg%ﬁ&g@g L BRghBOAY R T 2 B[ b o AR (i3 88bs) as o
pale yelldwiBls cihtsla]lir®. 6y der, 8vhich was found to be 1dentlcal to the material made by
previous method in every comparable aspect. For 21 (dihydrochloride): 'H NMR (400 MHz,
DMSO-de) 6 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, J = 9.0,
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,J=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 (J = 8.6 Hz), 131.2 (J=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 (/ = 5.6 Hz), 28.4, 26.3; °F
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(m 4H), 8.02 (s, IH), 7.95 - 7.93 (m 2H), 7.76 (dd,

IH J =8.71, 2.08 Hz), 7.47 (dd, IH J = 8.70, 4.15
wo2009/143262 (s, 2H); C22H 3FN6 (MW 380. 38), LCMECT/E$)009/044622

me 381.0 (M+ + H). Schene 6 (Exanples 27-29) 14 15

C22H14FN52 C23HL7FN6O Mol . W: 399.38 Mol. W: 412.42

I 1) SO 2 ag. HCO /acetone { 2) MeNH2 15

NMR (353 MBSt i ol "k ks Gl B Ciree base, MW 41243), LCMS (ED

*up n6y|rrethy|)|mdazo[126]
m/e4133(ﬁi m?ﬁ?ggslgwﬂ%enzm c acid (14). To a 22 L

reactor equi pped with a overhead stirring, a

Exam ltg rnmocoupl e, and a nitrogen inlet was charged
Pe ound 13 (900 g, 2.37 nol), water (0.9 L), and

Physncapmeﬂ@haﬁ&%m 2(tﬂm¥o-|=l\)'-nﬂ,tthiloﬂg7 fﬁgﬁh{i%o Ogﬁ)ﬁmdazo[l 2-
ealted a

sulting reacti on nm xture was for 12
b][1,2 4]|ﬁr laWeﬁwYﬁl’@@@hé@\édﬂwh@M@a@ sadh(2dhs conpl et e t he
TR R 5 0L P B0 AL bRy i

inspectidreappersed white 8hckgbound90 OC. The reaction m xture was
further cooled to roomtenperature and stirred at room
tenperature for 3 h. The solids were collected by
filtration, washed with water ( 1.2 L) and dried in

Examplg 3t um at 40 - 45 0C to constantweight to afford

I ro-4-(7-(quinolin-6-ylnethyl)imdazo[l,2-6][I,
SO“b'h%gtdF’lagz. n-2-yl)benzoic acid (14, 945 g, 946.5 g

'Iﬁ]beolubtlltjz af the dthydtochieldd 2 BSea Bxagble 319 lat DS Has dound to be
was found to be identical to the material made

approxingyelg t F@fmigh Water: GHON2 Mg mLa i A RGN 803 R, 1 ) 8.0
buffer; agd g@ﬂ()%n%?e %%4 rﬂ L il I{—)I?)SN (agg%ogg ?’lé:l‘] Ta %gulﬁ%nu&l séﬁlbm was
determined by mixing the sample in the selected aquous solvents (0.1 N HCI, 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 A
In Vitro c-Met Kinase Enzyme Assays
2-Fluoro-N-methyl-4-[7-(quinolin-6-ylmethyl)imidazolo[ 1,2-b][1,2,4]triazin-2-
yl]benzamide was screened in vitro for its ability to inhibit c-Met kinase activity. The ICsg value
for the inhibition of c-Met kinase was determined as described in the literature with some
modifications (Wang, X. et al, Mol. Cancer Ther. 2003, 2(11):1085-1092; Calic, M. et al.,
Croatica Chemical ACTA. 2005, 78(3):367-374). Briefly, histidine-tagged c-Met catalytic
domain fusion protein (Invitrogen, # PV3143) was used for the assay. ICsy measurements were
based on the degree of phosphorylation of poly Glu-Tyr (Sigma-Aldrich, # P0275) that was
coated (0.01 mg/per well) on 96-well microplates (R&D systems, # DY 990). The reaction was
carried out in a 50 pL solution containing 50 mM HEPES (pH 7.5), 10 mM MnCl,, 10 mM
MgClz, 0.5 mM DTT, 100 uM Na3;VO,, 5 ptM ATP (Cell Signaling Technology, # 9804) and
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8.92 Hz), 8.30 (d, IH J =1.24 Hz), 8.18 (dd, IH J =
8.72 Hz, 1.87 Hz), 8.12 (s, IH), 8.08-8.00 (m 4H),

W@ 2009/14r11 2H) ; C22Hi 6C 2FNSQ2 (MW 472. 30), C2Z2ZpUHBENHER044622
(free base: MWV 399.38), LCVMS (EI) me 400.0 (M+ + H).
Exanpl e 28
2- Fl uor o- iV-methyI 4-(7-(quinolin-6-ylnmethyl)iinidazo

serial dlﬁ.\i‘lbgs c?f]thé gEsthoﬂoé 8% r%aé{ ()rxqgt]ézaafgr 9? n41%‘1§i23s atl\%tdaog'%fer the

I'fred's
reaction yak |cump1kte4i- (h‘éo(oqwnmif ithe- Hlateh MRt dibgard8ddPiaeds lwete then washed with

TBST (b yl felbsel %ﬁ (ben Pl w5 SR Crmeripingdch S Al hours. The

contents 0 MR E b PP an 1681 Edperof et e Bl O Rsppospio-
tyrosine taﬁﬂqus #mhﬁﬂllﬂ@d L1i:emo6d) Griz @6 Bs(Al&nkainV@ TB€Wvere then

ded to the reaction mxture and the resulting
added aﬂdela@thatﬂd fm i(hgure Plﬁms vgetrﬁ miastebdawith BBAT @fﬁ}@eﬂdwaﬂén‘) @nd followed

by the ofigr ractior vstige Ayl (131 et o e Cistian i brmdome (R
SystemsV\#‘ HY@9§?'T@L%%J&189 vJaE‘@t E)?r i dﬁgltﬂ{eg\xﬁﬁu b0 rJfE)L 3 QI%ZSH} Tlée optical

eactioh mxture was s room ternperat ure for
density \haéz:xaéasumdamnmdthtdsly osap apaictopbate chdé. 4D 450 aml with oaveéngth

comectiqie S40BTCorEPE HEra Do Witk hagiragtd B sl 1He tincar

range (i. E SR wrf%dfd%r Wwhith "t‘l‘ﬂéjra@: r%ﬁﬁ&@&i cRAVAIERN0 He 1%%1 rate) was
ydrochloride (406 g, , 1l equiv) was ad nd

detennnte{d éorghé kmawgmdd@mbtmmm@dn# Wprea)etforrWrbmthﬂﬁLtmssmgme d

R XA B P PR B of B R
factor/sch@SIEQEr (MEE/SHY Rcaftor] t;ifasﬁ@kuia% blogk HGH/$F-lifuc@tumor cell

- acetonitile (20 L) was added and distillation was

growth agd anvagiga dMghtGancerier 208 (Al LBSuk®2was about 20 L.
T .
IENES, B oVt SRR AR gROYRUR R, M8 Phemisa

ACTA. 2008t 18(8):96B34.i rred at roomtenperature for 30 mn.
The solids were collected by f||trat|on washed with

2ofilpeso-li-gnsthyl-4ol T-§quingfip-Giyimeghbymigdszeiohy2pid Zuhiréntin- fre
yl]benzai‘ﬂlélé ﬁﬁn& iy %JVE%QC LGS 1g§%m§fﬁddégg. Q%gtlé 13, N&h?l/942 130.

crud s were treat
I\/EO—| (5.2 L) at room tenperature and resultlng m xture

Example‘e"ﬁs
Cell Proliferation/Survival Assays

Cell lines representing various human cancers (SNU-1 and SUN-5 gastric, A549 and
NCI-H441 lung, U-87 glioblastoma, HT-29 colon, 786-O 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 ICsy 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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stirred until a clear solution was obtai ned. The

solution was filtered to renove insoluble materi al s.
WOBaob/1¥32gor ous stirring a 2. 5% aqueous sol uti oPCD1S2009/044622

sodi um carbonate (Na2CO, 17.6 L)was added to the

filtrate and the m xture was stirred at room

tenperature for 60 mn to gi ve a suspension. Hept ane

votume dZROGHANER. BB fovritsh e bl TeTiet 4 AcRiepfione

Solutlon§94§ ﬁt m Y5s DR s eAMe @H&lé@ tk))éaé’ﬂ 81 (Rl 8 Eor(c%nffat‘fbno* b33 pg/mL),

(4.0°L), and dried in vacuumto af
and the platbd mnm:—ubhfdel et hynloredhduTs {ncud M incultator. The opt1cal den51ty is

e T W B g 9 B Ve
650 nm. 30) vl lueWaieChRlMBSed WHR thel GraPEPdi0trisnP st afe dro¥ pdlfedaion assays

contain ~ 25%residual solvents. This wet solid was

using A4EeN CiH4dd 1 UyB T, BIT-2h & 86 thanddlieAteelds, hm@dié lnreofinstisaryed for 48
hours in i21%cfr{nglr %ﬁfélgaéé ?3% lggﬁ%%n}%?pg#}éqrip I'i%r r %{flaggfé%]ptreated with

differentd0aterr@tomd st cohpotiddsdor e heurs ORfEShe Béllsvﬂré ftezttEtDﬁ'ﬁh HGF (50
obtained by earlier nethod: For 15: 1H NWVR (400 MHz

ng/mL) @ #H2%3-HENier 34 hours<CeliTiger 9@@862@@%5 Ong, Soh,ltwnzfe%nt is added

and plate}:agqgin;ég%a:te(gt;ogé hg)m;s: }gg %e'r_n%tsS%f ?Jc_?gc%% wi .]}%te(rﬁ?de E') !_|Z
749(dd IH J = 8.40 Hz, 4.35 Hz), 4.62 (s, 2H),

78 (d, 3H, J 4.36 Hz): C23H FN6O (MW 412, 42). LCMS
Exampl'tﬁl) me 413.1 (Mr + H. Method B.

-Basedfcl 6-yl met hyl )i mi dazo[ I, 2-
Cell Ba%fll mgﬁhéﬁdgﬁﬁﬂgbg%ﬁb@gzm c acid di hydrochl ori de (14,

6 iifibigyry @058 comppundsonadietiphasplenkation Goreitvpntaed lines

v AT TR GO HEE o, 75:8 Dl eyt

PC-3 pak@@fiicicafcecdll Hh& dﬁ@SHIb'VECQSéIIQﬁWYé’anQﬁ A45udsdd d\dﬁlgﬁﬁﬂnﬁr{wlottmg
reacti on was foll owed HPLC ana[@;ésn s of the

analysis gindBppeabasede- Mt mhﬁéplgqrakatlpm assaxt EellapregapyninanpEpriiate culture

media angdét r%alteﬁiﬁlghegaﬁld)%ts EOn(!E'g{‘rg Arﬂ%‘f CRhiG g?eﬂ%g?nzv%ﬁ{'%e : e%%}ejr %ﬂ‘-zg

reac I on was

786-0 cellh, Xell§ Sreu@swe mmﬁrat@ldnécha dmmﬁmtm/wuhem or 2 % FBS and
distillation at 40-50 OC. The resi dual soli d%ﬁ:ge
treated withromnoyndeior 3 (B holngelt protedp PY1EHS A RTIPRTFE PErEEgAsents

and a prc}f&g)li'g#]'gn DR Eeﬂ kiR ﬂ&mﬂo%r%q te wﬁglagxtm)%‘f\?gfhﬁcatlons.

m Xt ure was coo an ice-
Briefly, fratdin exAra2tsCirdinatie beideybativnne lfsllﬂhliﬂﬂe)‘ with priléa(eﬁQlﬁ phbsphatase

inhibitors E,%)CrpgghEﬁ,#gt(Hﬁy %gﬁ@b’g&@gﬂtlo{ ng%lz,-%&) é ycero l%} Triton
X-100, 1 mM sodium orthovanadate, 1 mM sodium fluoride, aprotinin (2 pg/mL), leupeptin (2
pug/mL), pepstatin A (2 pg/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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warmup to roomtenperature and stirred at room
tenperature for 17 h. Water (600 nlL) was added to the
WO e@ottiam m xture and THF (400 - 500 nl) was rRODUSIIORY44622

vacuum di stillation at 40 OC. Sodi um carbonate (15.60

g, 0.147 nol) was added and the m xture was stirred at
roomtenperature for 30 min. The mxture was filtered

[mmunoq,mn}; Engpid d was washed with water (3 x 30 ni) and
drie The solid was dissolved in pre-m xed nethyl ene
R tlommit deti{OHB Gr2obtaided frotn) coandential haneds: {abbiDipoly3RMal antibodies

ot 5l bl ROE S ELLBE et iino 2o Al
(BlosouEUCQHMon§%Yg23W5%h@ YO )eﬁérghﬁﬁhggl ?t%lﬁ 10-20 Cﬁ%ﬁf protein

afteradditi on of aqueou ution carbor
extracts (a2 @dB)idual Hextarvet (@M Iat@ revalsed hyeeleatlpBdredis@pwWioss SDS-
' S rin xtur was stirred at room
PAGE st ol Pl Rsredfp Shiferuiosmiar PRBF S aremisinion be membrane i
blockedG® PBs%ﬁdnl@ﬂg 84y rhmatuhcp@ I‘VT'h\%eéPM % 19RLt 804 %?en"iﬁ&ﬁ)ated with
washed with water (3 m.) and dried in vacuum a
primary gpti-c-Met gibpdies Uh@t)@lﬂtlg Wiu@(ht for @ hafif. gxftbr 3 washes, the membrane is

incubateéW#lﬁgﬂbﬁ%dﬁ%ggré?ﬁﬁégﬁj%\?#(ia gelﬁcfifgc;air)é Qﬁxtjpogieﬁlf?rb{eh%tgm%r final
wash, the biot idiic@baed wWith OiergildhiesehéCddtecti8R r&¥e B} §}nlﬁ§te§and exposed
b ht yellow solid, which was found to be identi cal

to X-ray; n’? © HREESSIAEG SCHBRRY. Byantitied and porrestaseitly tasd) repietlsn@ ICso values

oS it 50 P ER e AL,
8.27 (dd, IH J =8.50 Hz, 1.25 Hz), 8.06 - 7.93

(m '5H), 7.81-7.74 (m 2H), 7.49 (dd, IH J = 8.40 Hz,
ELISA 4 35 Hz), 4.62 (s, 2H), 2.78 (d, 3H, J =4.36 Hz);

(Q]?T%%ﬁ{%agw &r?ai)é%éi us1h%u£1%h)phg§p%o Iéleg' E£M+A kit Hzcordmg to

the man@fa@thm’rsonsuucnmm&m -S§f§te1¢1q,L#D1‘ﬁC1248(§ @bﬁmmmyﬁdmﬁ df@)l%tem
extracts %rffrecg%q%%q écfﬂ %Hva aT ce%l lynes ]grnléf? r?fgre thg Ia?s)e/lg,ra%%rop%gte a?nounts of
protein e?(trEJ:tbl Qfe(bai:SMr&p\WB{Ll cﬁpt{l;e aﬁlﬁqgl.ﬁﬁ)c{n n ARt Xﬁtﬁgp ¥<§)j0@19§‘1?noz[ b6 well

2,4]triazin-2- vyl zam de
microplaie rthPaqr rwaﬁlges~2 Beecteni aitibddysG1RR-0om ) gaedlartti- pmcspb@Ltw&E’ne antlbody)

h d t 50 L ctor at roo
s a8 Sphed B RS oo ik SEShaobgaT
i DOELANE 50 i 2, Lo G Mo o

with 2 NdiiSQuevdlthan am eppropréatp ematntrod tifraer duting chlor Aeﬁlqnﬁer(tSDhéioptlcal

h stirr
density is }neasuredamqﬁe lntle%r trahnege rugl%gta%lc%pﬁate reader at gfg() nm with wavelength

correction at 540 nm. ICs, 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. Each reference, including all patent,
patent applications, and publications, cited in the present application is incorporated herein by

reference in its entirety.
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during 1 h and the resulting m xture was stirred at
roomtenperature for 2.5 h. The solids were collected
whydiignat i on, washed with acetone (2 x 4.3 LPCHEIS2009/044622

dried in vacuumto constant weight to afford
2-fluoro-iV-nethyl-4-(7-(quinolin-6-ylnmethyl)imdazoll
,2-b][ 1,2,4]triazin-2- yl)benzam de di hydrochl ori de

What 1s%§%n gl hydrochl oride, 1629.2 g, 1830.6 g theoretical,

‘a pal e yellowi sh crystalline powder, which was

found to be identical to the materi al rrade by previous
nmet hod in every conparabl e aspect For

1. A el hich dn?-dlupigeN-mathy NV -(@ o] myhm’scb)lml%zoal Hpm

b}{1,2 4]?1&;3@%}—%%’1]})@%!1&8%1?1%%‘3%@1?%1‘& E§ 04‘@’75/9 a} dg’r %dﬁ?at%t?letg?%g

8.34 (d, IH, J:13Hz) 8.23 (s, IH), 8.21 (dd,

s AR kg (3% (S, 7o (aa,

4.5 Hz); 13C NMR (100 MHz, DMSO-J 6) d ppm 163. 4,
159.4 (d, J =249.9 Hz), 145.8, 145.4, 144.5, 143.8,

3. Thehydrated @Bcl@m 2,3¢hieh iskBbradteriz®@bhyra (meltBigiolirt Jof ab@k 220 to about

sogoc J.=3.1 Hz), 130.7, 128.7, 128.2, 126.2 (J= 14.9 Hz),
126.0, 123.1 (J= 3 Hz), 122.5, 121.0, 114.9 (J = 5.6
Hz), 28.4, 26.3; 19FNWR (376.3 MHz, DMSO Z6) d ppm -
113.2; C23HL7FN6O (free base, MN412.42), LCNVS (El)

4. Thedydmge af (aim 2, Wiclisehazstegzgdny ameling moimreow 22 °C.
Physi cal characteristics of the 2-fluoro-
L/ -met hyl -4-(7-(qui nolin-6-ylnmethyl)imdazo[l, 2-

5. Tk [Hyd2iteddft dlaiaz, rwhlelyls)dpgstat g de  di hydr ochl ori de sal't
(21) The di hydrochloric acid salt is an off-white to
l'ight yell ow powder as confirned by vi sual inspection

6. T@Q%gﬁén%%e SOHJ% M%Q?fg@% mﬁ% roc lgr%?%jﬁgﬂfg%édybgee

endothexﬁnappdkeatﬁﬂz@utél’zzze 0C was found to be approximately 4.9
ng/mL in water; 0.002 ng/nL in pH 7.4 buffer; 0.002
mg/ mL in pH 8.0 buffer; and approximately 24 ng/nL in

7. ThehybtagosEam i"@avmy&q}ﬁg tHelmBEraHubSHaktdllyl dsYh¥RS in Figure 2.
determ ned by m xing the sanplé in the selected aquous

solvents (0.1 N HO, water, pH 7.4
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 26 at about 26.0.

10.  The hydrate of claim 2, having an X-ray powder diffraction pattern comprising a
characteristic peak expressed in degrees 20 at about 24.7.

11.  The hydrate of claim 2, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 20 at about 18.2.
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buffer, and pH 8.0 buffer) for at |least 12 hours. The

sanpl e concentration was then determ ned by HPLC using
w@2@ongl2e1 poi nt calibration. Exanple A In VitreCuUlMN9I/044622

Ki nase Enzyne Assays

2- Fl uoro-L-nethyl -4-[7-(qui nolin-6-ylmethyl)im dazol of

1,2-b] [1,2,4]triazin-2- yl]benzam de was screened in

T R R I e

charactehstl‘tq&ak\bﬁpreshbﬂem degred 2@utdeaardised in the literature
with sonme nodifications (Wang, X. et al, Ml. Cancer
Ther. 2003, 2(1 1):1085 1092; Calic, M et al.
i Y
5. RIS or AL X 2R KR GHAIRE BB coR Bl
characte(istivpenk egpnessetd 1@&@4@)29%%@13@(:8 for the assay. |1C50
nmeasur enents were based on the degree of
phosphoryl ati on of poly Q@ u-Tyr (Sigma-Aldrich, #
14,  TRRA(@atd HRdlaines haPRE e X-PayQowtith BETraRInl patterh c%ﬁtﬁﬁﬁ{ﬂg
m cropl ates R&D syst ens, DY990). The reaction was
charactegigtia prealys @wesswaa@grngm aboub?6.8end a#Ai ng 50 M HEPES
(pH 7.5), 10 MM M\ 2, 10 M MgCl 2, 0.5 nM DTT, 100 niv
Na3vo4, 5 nM ATP (Cell Signaling Technol ogy, # 9804)
15,  Taedgeratadf dailnld,ihanisgah X-hs ;ioeeﬁier d{fﬁ’@awﬁ%attaﬂﬂl&:oﬁmtﬂgon
l.asted for 25 minutes at 30 OC. After the reactjon was
characterigfipreakwerpressed wlegrsss 40 afaborb2P.34eb 1jek 94 ¥idat-Bed.
Pl ates were then washed with TBS-T (250 ni/well, 5x)
and then bl ocked with TBS-T contai ni ng 1% BSA for 2
16.  AnsaltrghicH ee2- ﬂumtoeNtmetbﬂ -4-fie (quiirat] ms6- y\hametkﬂjd)irrﬁda:teﬂ,,Z -and
100. er vveII i dase- | abel
b0t 24 it Bt ok freehtb g e ot o by drssenoluts et
( 1:60,000) in 1% BSA cont ai ni ng TBS-T wer e then added
and incubated for 1 hour. Plates were washed with
17. Thesalvo{ daimn hb./wheir¢in s&d salascanhpdioowed by the col or
reaction using 100 mL ( 1: 1 mxture) OH Q2 and
t et ranet hyl benzi di ne (R&D Systens, # DY999). The
18.  Theaslt bDElain$6,SaEIPREhhmcttingd Bsa WetthhgHdtht B abdut 26 td-hbout 272
. SO . The optical density was neasur eg i mredi ately
C. using a mcroplate reader at 450 nmw th wavel ength
correction at 540 nm 1C50 val ues were calculated wth
the GraphPad Prism software. The |inear range (i.e.,
19.  Thhealt ofdaipeté,echidvrchudatctetizédisy 4 meRinggionit o€ dbout 270 °C.
equivalent to the initial rate) was

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 about 270 °C.

22.  The salt of claim 16, having a DSC thermogram substantially as shown in Figure 5.

23.  The salt of claim 16, having an X-ray powder diffraction pattern comprising a

characteristic peak expressed in degrees 26 at about 20.2.
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determ ned for the kinase and | C50 determ nati ons were
performed within this range. Wang, X., et al. Potent
w@eaged2ect i ve i nhibitors of the Met [hepat ocyRPEI/{jR2902/644622

factor/scatter factor (HG-/ SF) receptor] tyrosine

ki nase bl ock HGF/ SF-induced tunor cell growth and

i nvasi on. Mdl. Cancer Ther. 2003, 2(1 1):1085-1092.

Calic, M, et al. Flavonoids as inhibitors of Lck and

Fyn ki nases. Croatica Chem ca ACTA. 2005,
24.  Th86a) 6884im3¥6} having an X-ray powder diffraction pattern comprising a

2- Fl uor o- Lr- net hyl - 4- 7-(qyinoIin-6-y|nethy|)in1dazo|o
characterfistip ppalppxprassed i) dagrees i2A-ababapt 1H8nzani de found to have

an 1 C50 value less than 500 nM See, e.g., US. Ser.

No. 11/942,130. Exanple B Cell Proliferation/ Survival
25.  TAssaysf dahl 16,ihaemngne pi-eggrvideg diffradtmnpahiemeoompaisogras

'SNU-1 and SUN:5 gastric, A54 nd NCl - H441 | ung, U 87
Chal’aCte‘éﬂt’icd’SP‘ég’fRiﬁ%iFy fhrdopgecs 8Pah?b07%26-3- ki dney, PC 3

pancreatic) can be obtained from American Type Cul ture

Coll ection and routinely maintained in culture nedia
26.  Thadaltohdaini bhdavisganieryawwiler AFDE:tiogeaitem) cogwirising a

density used in proliferation/syrvival assay can be
Chafact%ﬁ%éd’é?%‘?’mfﬁﬁaa f‘b‘?e&f??a 22 ﬁbeﬂutég':jl | i nes. Conpounds are
screened for their ability to inhibit cel

roliferation/survival, and | C50 val ues are o
27. ﬁ;etsét of deim | Bdiaving an -tayeroyulep HETpetiongeEFE EBIPISNG-5
L) L f ' vi val assays. SNU-5

charactex?%% pg%gfﬂ%prgsgiﬁl lsrpcga%ééeggg?egg)l rﬁ? g'%% well cell culture

pl ates at 4000 cells/well and 2000 cell s/ well

respectively in apprqpriate j.a containing 2 % FBS
28. Thp éalé%‘ﬂiuéhé?‘w wingjap '§3éfrl?°é(‘fd%g 81@%&%@18?“% GIPPSHEA

: ' f O mL/well. After 72
chmada%%ﬁﬂ%?ﬂc r%%?%ﬁfa%gﬁﬁﬁgbgpg%gﬁﬁ%?ter 96(r) AQueous One

Sol ution reagent (Pronega, # G3581) are added to each

] i.nal ncentragion - 333 npy/nL), and the plates
20 Theaalt el 16 BRGREsn dord TovirE SR pe e SobBialr
character] 4R pRBEd &@hess@Nini deYrebs 20MBABELEDS 0, 61 F1Q813] DA 27 . 8nwe 4.9.
using a mcroplate reader at 490 run with wavel engt h
correction at 650 nm 1C 0 values are calculated with

0. NG S8 O g R3Re7 i

1-29 andG@ldast onlepBat@ldesticanle abidpsdblsdaaristed for 48

31. A 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.

33. A method of inhibiting the HGF/c-Met kinase signaling pathway in a cell comprising

contacting said cell with the salt of any one of claims 1-29, or a hydrate or solvate thereof.
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hours in |l ow serumcondition (0.1-0.5 % FBS in
appropriate culture nedia), then treated with

waledopasmt concentrati ons of compounds for 2 heCF/ES2009/044622
After the cells are treated with HGF (50 ng/nL) (R&D
# 294-HGN) for 24 hours, CellTiter 96(r) AQueous One
Solution reagent is added and plates are incubated for

o D R B ORGSR AL e
with the thelsaR iof iyoref dfatdimefl -290 op e tpdiatet solvieithereof.

phosphorylation in relevant cell lines (SNU-5 gastric,
A549 and NCI - H441 lung, U 87 glioblastonma, HT-29

C - ki PC- o c ; . .
5. A0 o ANl AR SRAoTfre DaRA COERH B SERERHEERL o sid paiem
a therapeutmalhyodifeotiv¢ agoanalf yisi ssltaf dnEbhSH dassd -29, Meh hydrate or solvate
phosphoryl ati on assays. Cells are grown in appropriate
culture nedia and treated with various concentrations
of individual conpounds. For SNU-5, HT-29, 786-0
cells, cells are grown in appropriated nedi a
36.  Acmpihiod o imhéting tumay npetasfasts ip apaHBs capgrisingadednigliering to said

: onpounds, f -4 hours. . Wol.e.cell protein ra
pasient a SRERBHDEI sty MU S EOR ) ipe Dt GO B arce o
solvate tHeres¥bt ai ned from Bi osource International with slight

nodi fications. Briefly, protein extracts are made by
incubation in lysis buffer with protease and

. AR R AT Bt ooty

dysregulstixah afitho HGFsMED sipeglinkpetisedgi comprisnog adheinistgyingtto said patient a

therapeuég?&lg%ﬁgk{i,‘f'qé{el ) %gt Iﬂ‘lg(&ﬁ%); g?éqw)t%ﬁ cgg?a(lsrtngtl :—_& ]ér éﬁy&}%er{)if)sblvate

thereof. Protein extracts are cleared of cellular debris by
centrifugation at 14,000 x g for 20 mi nutes. For A549,
H441, U-87 and PC-3 cells, cells are serum (0. 2% FBS)

tarved for .at least.24.hours,.then pretreated with .
38, hiRele ey, SRl SERs At BBLDSRhTRs Thb frosts
renal fibio6islan@ ¥dgeAchBoR 18 ePAiSRIRE, Bl etlid @kordBe infRInkiBat¥Br dsease,
~ treated with HG (50 ng/nL) for 10 . .
autoimmphediserden, genghisnpesutar digeassataydiveasrulap disease oitcopditipe gssociated
. ar j fromcomercial sources: rabbit
th(”g%Bﬁ?gﬁ%ﬁ%'Sgntibodies i ncluded anti-human c- Met (Santa
Cruz Biotechnol ogy, # sc-161) and

anti - phgsphoryl at ed-.c- Met .. L ) )
39. A method of treating’a cancer in a patient comprising administering to said patient a

thereof.

therapeutically effective amount of the salt of any one of claims 1-29, or a hydrate or solvate

thereof.

40. The method of claim 39, wherein said cancer is a carcinoma, musculoskeletal sarcoma,

soft tissue sarcoma, or hematopoietic malignancy.
41. The method of claim 39, 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
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(Bi osource International, pY1230/4/5 and pY1003). For
i mmunobl otting, 10-20 ng of protein extracts from
WO pwomstual treatment conditions are resol ved BYI/US2009/044622

el ectrophoresis on 10 % SDSPACE gel, and

el ectrotransferred to a nitrocel |l ul ose (or PVDF)

menbrane. The nenbrane i s bl ocked in PBS contai ni ng 3%
cancer, p%%rﬁatgcnga&ge 1?)/?0%%’\? ecran%gr tfhglt%l& Bhourré é)stl%ﬁsdag%ogtgakn sgrpo%]a sarcoma
rhabdorr@@bdﬁ&drﬁm I\fIEH/ﬁbrdSBattfom%feﬁcﬁﬁy(%ah&%ﬁﬁ?&apdsh@ sﬁfemﬁﬁ a’ﬁeltllp&: myeloma,

cubated wi th appropri at e hor ser adi sh- conj ugat ed

lymphorgfe @6\% Aropll denkemen jagate myfelogepisrleukemip chiqnigmygleidleukqpaia.
t t etection
Bloblast B e e P At T “The
i mages are scanned, guantified and corrected with
t ot al e cal cul ated. Conpounds

. I val ues
2. ARyt TRt e bl R raE SofBeSBehs  der od mot! ve.
alFL| Shedeihh a%atn%kﬂu@x&ﬁa%ag @ffﬁoaﬁﬂtmﬁgh H$7 Q§hiRolHEEN
phospho-c-Met ELI SA kit according t
yimethylyramddzagt,&bdl1 ,234]|tmmn-a0ﬂ]bgm@ntld@@®ystﬁewﬁh atflowstawg Gyuivalents of
rote n.extracts are rm ned

hydrochiph o ip §RHEN eBinRn Bl EHATFp R Pl EETELD

b3PPI @Pibaiif: MEREINE niik tidé Qﬁtﬁlﬂ%tﬁyqttéraibhg/l afher.capt ur ed
with a capture anti-human c-Met anti body for 2 hours

ina 96 well mcroplate After washes, a detection

43, Tgnﬁﬁ)}‘(gcggvyygf(c:ﬁ%ﬁa %%ﬁlg%%b é:?m(}ﬁ?ﬁpﬁf tﬁﬁu@@aﬂﬁ f abrout 20 to
about 3022ddi t i onal vvashes, 100 nL of substrate solution (1:1
m xture OFH20 and tetranet hyl benzi dine) are added into
each well and the reaction is stopped with 2 N H2SO
44, Tgﬂef? \das 0¥ &‘zHH)r Wh%Pe‘?n &E‘;Pg)“&ndocf ) atd ERriEHERNY aRlt PSom
oprent . optl cal” density 1s measured in the
temperaturenear range u5| ng a mcroplate reader at 450 nmw th
wavel ength correction at 540 nm |C50 val ues are
calculated with the G aphPad Prism software. Various
45.  Apdicéds &bt e%ﬁﬁng)ﬁletlﬁﬁralté‘mzhh@ «colrfprigigi tion to those
descri bed herein, will be apparent to those skilled in
a) he aracting adirstieixfuse eqrprsingl&dkprqNimethylsdrf fr(quinolin-6-
ylmethylg?mdefleogfﬁ Ibﬁ[gsz [g]pe ¥ al-g%’c]:ngglz%sgg(?%%%ﬁm %nlxol\%l it RedsDvo equivalents

erence

of hydrobﬁl@h@ adid gn akolveatcemiprisingiptopapgl tb Carni @@&pndindxture and
ublications, cited in the gresent application is
b) ncorcpmpgths speond njyture with acetone

46. A process of claim 45, wherein step a) and b) are carried out at a temperature of about 50

to about 60 °C.

47. A process of claim 45, wherein step a) and b) are carried out at a temperature of about 55

°C.

48. A process of preparing the salt of claim 16, comprising:
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reference inits entirety.Wat is clained is: 1. A
salt which is
wQ2dobagr2otr N- net hyl - 4-[ 7- (qui nol i n- 6-yl met hyl ) i PCHHZ2P9I/044622
1,2- b]J[!l ,2,4]triazin-2-yl]benzam de di hydrochloric
acid salt, or a hydrate or solvate thereof. 2. A
hydrate of the salt of claim1. 3. The hydrate of

| ai -

Spourc ol A biriE3iREaThG 2 ety TP ARh 5
ylmethyloﬂlhldlilzd[ 5,2AnBe[eaiZ-2dy] hgn2uniige hmm@leﬁh@ndﬂtwﬂf atdlbu two?é’cﬂuvalents

5. The hydrate of cl.aim2, which is crystalline.
of benzeesulfﬁwec gt Wyt eqngplﬁsnzg #aRioRgnQl ey snsseprsmirhire; and
iC t.hen k at about
bQQZ % @1&%%@% rate o ¥gﬁ[§|1§n& e a\l/)lmr?q effi
t her nrogram substantially as shovvn in Figure 2 8. The

drate o havi a TGA substanti al
49, RGeS s e Hegehn Y60 A Gt e e G 3 ConGg g of about
50 to abé\ 6¥<tay powder diffraction pattern conprising a
characteristic peak expressed in degrees 2Qat about
26.0. 10. The hydrate of claim2, having an X-ray
50. ’I&%&Eoecess ?ff cézg dé& rilgggrt} t%tgé Q)Z%%% aaB%lCﬁan(gm?t a gr%%ét%%e St about
55°C. hydrate of claim 2, having an X-ray powder dlffractl on
pattern conprising a characteristic peak expressed in
degrees 2Qat about 18.2.12. The hydrate of claim 2,

51. ,abﬁl\é,lhar é)??g%?éﬁgggggggﬁ‘gndd&fﬁomﬁgl [on pattern conpri sing

expressed in degrees 2Qat about
29.3. 13. The hN@

of claim 2, haying an X-ray

powder diffraction tern COg d characteristic
peak expressed i p7degr ees A aheu 8. 14. The
hydrate of claim 2, havmg)an X-ray wder diffraction
pattern conpri sing charad¥eristic peaks expressed in
degrees 2Qat about 26.0 anq 24.7. 15. The hydrate of
claim2, having an X-ray powder diffraction pattern

or salt themfir i Si ng

comprising reacting a compound of Formula II:

0 OH
d N
o N
I
with a compound of Formula III:
NC
BN
.-
11

to form a compound of Formula I, or salt thereof;

wherein X is chloro, bromo, or iodo.

80



characteristic peaks expressed in degrees 2Qat about

26.0, 24.7, 18.2, 29.3, and 7.8. 16. A salt which is
wQ2dobagr2otr N- net hyl - 4-[ 7- (qui nol i n- 6-yl met hyl ) i PCHHZ2P9I/044622

1,2- b][l,2,4]triazin-2-yl]benzam de di benzenesul fonic

acid salt, or a hydrate or solvate thereof. 17. The

salt of claim 16, wherein said salt is anhydrous. 18.

> . | | .

2. THERSA abrh SR s Beblty CSnBAGRESLS0AE Sy Bnund of

Formuladabt sattfthatef, mithG, staohp atidits fahea eahpsunded Foymalamet ti ng
poi nt of about 27Q O0C. 20. The salt of claim 16, which
is crystalline. 2. The salt of claim 16, having a DSC
t her nogr am whi ¢y~ racterized aQ_endot herm ¢
peak at about 270 . e salt i m 16, having
a DSC t her nogr am SUbStanyr alN' R as~sfiowFi n Figure 5.
23. The salt of claim 16 haw g an X-ray powder
diffraction pattern conpri%ing a characteristic peak
expressed in degrees 2Qat @gpout 20.2.24. The salt of
claim 16, having an X-ray powder diffraction pattern

or salt thegepr i sing a characteristic peak expressed in degrees
2Qat about 15.0. 25. The salt of claim 16, having an
X-ray powder diffraction pattern conprising a

53. Ttharawbeddesiding patkmesen ivbstatsdidad v @msertfadd iGsthloric acid.
16.3. 26. The salt of claim 16, having an X-ray powder
diffraction pattern conprising a characteristic peak

i . r te-a ..
e A atar “inphis i readle 8P hmBlund of
Formulad¥npr sadtithereaf, ehithr@d N intthepesake of ptrlesss enk couptiagnges to form a

,fé%aft abopt 23.8. 28. The salt of claim 16, having an
compoung aF)P"ﬂ?By@d\ér diffraction pattern conprising a
characteristic peak expressed in degrees 2Qat about
4.9. 29. The sal tlof _¢laim 16, having an X-ray powder
diffraction patfern (=

expressed in degrgf
20.2, 23.8, and 4.9.

or salt thereof.
55.  The process according to claim 54, wherein said coupling agent is selected from 1-ethyl-
3-(3-dimethylaminopropyl)carbodiimide, N-hydroxybenzotriazole, (benzotriazol-1-

yloxytripyrrolidinophosphonium hexaflurophosphate, and salts thereof.

56.  The process according to claim 52 or 53, further comprising:

a) reacting the compound of Formula IV:

O
HO X
\N)\\N
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30. A conposition conprising the salt, or a hydrate or
sol vate thereof, of any one of clains 1-29 and at
wo egti4ane pharmaceutical |y accept abl e carri erPCBUS2009/044622
met hod of inhibiting activity of a receptor or
non-receptor tyrosine kinase conprising contacting
said kinase with the salt of any one of clains 1-29,
or a hydrate or solvate thgpeof. 32. The nethod of
claim3 1 wherein said kinase is c-Met. 33. A nethod
or salt thefeoif nhitloa halogertahiag ket cto Metm kicorapeursi @fifalinnly it hway
in a cell conprising contacting said cell with the
salt of any one off clainms 1-29, or a hydrate or

sol vat e t her eofx 34~ Aet hod of i phi bhiding the
proliferative activ of \@ ce I §i ng contacting
X “of clainms 1-29,

said cell with thE thé s@lt NO
or a hydrate or solvate eﬂeg'. . A net hod of
i nhi biting tunor growth i a patient conprising
adm nistering to said patigngt a therapeutically
effective anount of the salt of any one of clains

or salt therepf angdr g hydrate or solvate thereof. 36. A nmethod of
hnhi Qi t k. - | S, hen IS\
i ik s Bl B A B V1, By R SbE SRR VAR 0 form o

compouef d&tdrinmén ¥nount of the salt of any one of clains
1-29, or a hydrat; or solvate thereof. 37. A nmethod of
treating a diseasg in a patient, wherein said disease
i s associ ated Wint HGF/ c- MET
si gnal i ng pat hwaly, ing to said
patient a therapetti nt of the salt
of any one of clains 1-29 o A hydrate or solvate
thereof. 38. The nethod ofNclaim 37, wherein said
di sease is cancer, atheroseterosis, lung fibrosis,
renal fibrosis and regeneration, |iver disease,

or salt thgyepp pwficzein X dy Brlpgeni nf | ammat ory di sease, aut oi mune
di sorder, cerebrovascul ar di sease, cardiovascul ar
di sease, or condition associated with organ

57.  The@nspbsaoftcddinad6, whereifsaidhdlogenafing agait isn@ioaycehberdde. i n
a patient conprising adm nistering to said patient a
therapeutically effective amount of the salt of any

58. TREPr&bssd@nfRnd o2ain®y 5 @S NHARL @ offpriSAk $&pRring the compound of

Formula II:

II

with a compound of Formula IIb:
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thereof. 40. The nethod of claim 39, wherein said
cancer is a carcinom, nuscul oskel etal sarcoma, soft
w0 p@9aes2¢ar conn, or hemat opoi eti c mal i gnancy. BCT/USZD0%044622
met hod of claim 39, wherein said cancer is bl adder
cancer, breast cancer, cervical cancer,
chol angi ocar ci nona cancer, col orectal cancer,
esophageal cancer, gastrlcxpancer head and neck
cancer, cancer of the kidn l'iver cancer, |ung
cancer, nasopharygeal d@nfé%f;@varlancancer
pancreati c cancer, prosta cancer, thyroid cancer,
ost eosarcoma, synovial sar rhabdonyosarcona,
MFH/ f i brosarcoma, | ei onyos cona Kaposi's sarcoma
wherein Ryistdhdr8, BRYBloOB®iodby "Phome, adult T cell |eukem a,
acute nyelogenous | eukem a, chronic nyeloid | eukem a
glloblastona astrocytoma, nel anoma, nesothelioma, o

;
59. ﬂ% prchss rﬂlfn?al%qo%wherepn t%(e“ ??a%tu%d f the %851 ?gﬂr&s {ﬁ‘ ol?%q[aaltle?wuh the
compour@dTFora g IRisfcatted @ubindt bydserbe [o?p(cﬂixmenol i n-6-

yl met hyl )i m dazo[l,2-b][I,2,4]triazin-2-yl]benzam de

and water with at |east two equivalents of

| Q1 g water to

60. T?%?ﬁggggg%%g8ﬂﬁ?§g§%§%§5(f%%ﬁaﬁ %?ﬁg%the second

m xture with nethyl tert- buty\ ether 43. The process

f claim e lS carrled at
61 ThE RSP LT g, TR G HBRE Heptste (3 corphuihd of Formula
Ila: process of claim42, wherein step a) and b) are

carried out at about roomtenperature. 45. A process
of preparing the hydr{ e of claim2, conprising: a)
reacting a first m
2-fiuoro-N-nethyl-4-17- ' n- g-

yl met hyl )i m dazo[l,2-b][I, 2 ¢ (“azi n- 2-yl ] benzam de
and nethanol with at | east two equival ents of
hydrochloric acid in a sol ¥ent conpri sing i sopropano

by a prodes A MASLEANT JKhHEd oBPGmila fRTDI NI N the second

ure w t one A process of claim 45,

mhereln step a) and b)X ed out at a
tenperature of about SSBii:fffij
N

Ilc

with prop-2-en-1-ol in the presence of a palladium catalyst and a base;

wherein X3 is chloro, bromo, or iodo.

62.  The process of claim 61, further comprising preparing the compound of Formula Ila:

by a process comprising reacting a compound of Formula I1d:
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. 0C, 5
with an gyd g formygla il

to about 60 C. 47. A process of claim45, wherein step
a) and b) are carried out at a tenperature of about 55
wOM9AB21A process of preparing the salt of clBCTUIBN 044622

conprising:a) reacting a first m xture conprising
2-fluoro-N-nethyl-4-[7-(quinolin-6-
yl met hyl )i m dazo[l,2-b][I,2,4]triazin-2-yl]benzam de
and nethanol with at |easicH,8m,equival ents of
benzensul fonic acid in alsol yent cogprising
i sopropanol to fordr:@Hs@cord ny rey and b) conbi ni ng
the second m xture with nethyl -putyl ether. 49.
The process of claim48, wherein st'%p a) and b) are
carried out at a tenperatugg of about 50 to about 60

Q. The grocess of claim 48, wherein step a) and

d out at a tenperature of about 55 0OC

wherein X is l@ﬂ'ooﬁr%ﬁ?bé?fio%?pa” ng a conpound of Forrmula | : |
or ;

63.

salt there conprising reacting a conmpound of

Formula Il: Il with a conpound of Formula Ill: 11l to

orma conmpound.of Fornula I, or _salt thereof; wherein
&E“%C%SS&% Icg?‘B,&bf‘EWBF CRPY BRgPIsparingicqimravied of Feweraildy
to claim51, further conmpcigtiyg reacting said conpound
of Formula I, or salt thdreqg ith_a strong acid to
forma conpound ofcHg@HMII a1 V: saht thereof. 53.
The process according to clai M52k wherein said acid

i s concentrated hydrochloric acid. 4. The process
according to claim52 or 584 further conprising
reacti ng .the conpound of

by a process comprising reducing a compound of Formula Ile:

OCH,CH,
CHiCH0™

X
Z
N

Ile

with hydrogen gas in the presence of a hydrogenation catalyst.

64.

65.

A process of claim 63, wherein the hydrogenation catalyst is palladium-on-carbon.

A process of claim 63 or 64, further comprising preparing a compound of Formula Ile by

a process comprising reacting a compound of Formula Ilc with a compound of Formula IIf:

OCH,CH;

CHACH0™ ™y ]

It

in the presence of a coupling catalyst and a base.

66.

A process of claim 65, wherein the catalyst is a mixture of palladium acetate and Cul.
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Formula 1V, or salt thereof, with CH3NH2 in the

presence of at |east one coupling agent to forma
w@eoopoesdt of Fornula V: V or salt thereof. 55.PATES2009/044622

process according to claimb54, wherein said coupling

agent is selected from 1-ethyl -

3- (3 di met hyl am nopr opyl ) car bodi i m de,

67, A POHI R ol BRSO PTG Epale

and salts thereof. 56. TbeH@m}%cess according to claim
52 or 53, further conpri g acting the conpound

agent, to forma compound of PFeresl @& VI: VI or salt
thereof; and b) reacting said conpound of Formula VI,
or salt thereof, with CH3NHdto forma conpound of
Formula V: V or salt there f V\@ereln X2 i s hal ogen.

by a proegss CGFH@‘%%%?@%@’&’&CQW%HW&? Fogpdpdieh sai d hal ogenati ng
agent is thionyl chloride. iﬁ;H (T,h§ process of any one
of clains 51-57, further COMI ng preparing the
conpound of Fornul a KHCHIOby™a process conpri sing
reacting a conpound of Forﬁul a Ha: Ha with a conpound
of Formula lib:lib wherein"& is chloro, bromp, or

with 9-bbﬁgféyclo[3.3.1]nonane, followed by reacting with a compound of Formula Ilc:

" m
/
N
Ilc

in the presence of a coupling catalyst to form the compound of Formula IId;

wherein X3 is chloro, bromo, or iodo.
68.  The process of claim 67, wherein the coupling catalyst is palladium(II)diacetate.

69.  The process of any one of claims 51 to 68, further comprising preparing the compound of

Formula III by a process comprising reacting a compound of Formula Il]a:
X4\/\N
N \\NJ\

IIa

NH,

with a compound of Formula IIIb:

IIIb
in the presence of a palladium catalyst and a base; wherein:

X4 is chloro, bromo or iodo; and
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59. The process of claim58, wherein the reacting of

t he conpound of Forrmula Ha with the conpound of
wo-0asR11ib is carried out in the presence of PEF/Ub1008044622

60. The process of any one of clains 58-59, wherein Xi

is chloro. 61. The process of claim58 or 59, further

conprising preparing the conpound of Fornula Ha: Ha by

A Pg oces S actl ng a conpound of Fornul a

R R R C o St

in the presence of a

Rl R 2dloHE G thE WHd o@%gén atdaﬁss@,d bhGt &b f¥8mias- ohbané@mbered
brono, or iodo. he process of claim®61l, further

heterocyelming; avheeein ﬁ@ééﬁpﬁeﬁ@Y?lPFeﬂ%ﬁwHﬁ@a brsubgfptiigi avithal, 248, Gy
mdepen“‘éﬂﬁfg%g&éqﬁ {(%lgr react| ng a conpound of Fornul a

of formula HX : wherein X is
chloro, brono, or iodo. 63. Aprocess of claim®62,

further corrpr|S| ng preparing a conpoun For_mul X
70 The grasgseptsiaedds Wstt .cawpwzﬁi@f%nagc@ﬁﬁ@aﬁwﬁa -1

Fornmula He: He with hydren gas in the presence of a

hydr ogenati on cat al ystA process of claim®63,

wherei n the hydr ogena%' SN éab t is

pal | adi um on- carbon. 65. A pRocgsSs of claim63 or 64,

further conprising preparing-atconpound of Fornula He

by a process conprising reacting a conpound of Formnul a
Hc with a conpound of Formmmla Hf: Hf

71.  The process of claim 69 or 70, further comprising preparing the compound of Formula

Ila by reacting 1,2,4-triazine-3-amine with a halogenating agent.

72.  The process of claim 70, further comprising preparing the compound of Formula I1Ib-1
by a process comprising:

a) reacting a compound of Formula Illc:

"L
F X

Ilic

5

a reagent of formula R;MgY, followed by reacting with a compound of formula B(OR;); to form

X
F B(OR2)2; and

I1Id

a compound of Formula I1Id:

b) after the reacting in step a), reacting the compound of Formula IIld with an acid,
followed by reacting with pinacol to form the compound of Formula IlIb-1;
wherein:

Rj is Cy.¢ alkyl;

each R, is, independently, C,.¢ alkyl; and
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in the presence of a coupling catalyst and a base. 66.
A process of claim®65, wherein the catalyst is a
worzoovas10f pal | adi um acetate and Cul.67. A prPCEES2009/044622
claim63, further conprising preparing a conpound of
Formula Hd: lid by a process conprising reacting a
conpound of Formula Hg: Hg with
)é borab|ﬁ%Plo% . 3. 1] nonane, followed by reacting with
M OERul a He: He in the presence of a
coupllng catalyst to formthe conpound of Fornula Hd;
wherein X3 is chloro, brono, or iodo. 68. The process
73.  Aoprog¢saiohpBParimhecenpoundeofdoupilady catal yst is
palladiun(ll)dlgget te. 69. The process of any one of
claime 5 1to 6 her co Ry eparing the
conpound of Formy L S conpri sing
reacting a conpoﬁnd of ) : i
conpound of Fornmula | Hb™ NN the presence of a
pal | adi um catal yst and a base; wherein: X4 is chloro,
bromp or iodo; andeach Ra ils, independently, G 6
al kyl; or each Ra, along with the two oxygen atons and
comprisifg on" at om form a 5- or 6-menbered heterocyclic ring;
apher edaatif@h doMpbeidasolinglarit:ng is optional ly
substituted with 1, 2 3 or 4 independently sel ected
C al kyl groups. 70.9 The rocess of claim69, wherein

t he conpound of For la I'11b-1:
I11b-1. 7 1. The p oc Ss I 69 or 70, further
conpr|5|ng prepari ng e donpounoNof Formula Ilia by

reacting |, 2,4-triazi ne- 3- ?P1ne wi th a hal ogenati ng

agent .
Xg
F:[::l\ff\N

Ne/”\

N~ “NH,
VII

with a compound of Formula VII:

to form a compound of Formula VlIa:

X

Il: qce
N.

F Z NN N/
Pk

Via
and
b) reacting the compound the compound of Formula VIa with
with Zn(CN), and Zn in the presence of a catalyst.

wherein Xy is chloro, bromo, or iodo.

74.  The process of claim 73, wherein said catalyst is 1,1°-bis(diphenylphosphino)ferrocene
dichloropalladium(Il) (Pd(dppf).Cl>).
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72. The process of claim70, further conprising
preparing the conpound of Forrmula IHb-1 by a process
W@vpn#ring: a) reacting a compound of For nul aPCHUS200%044622
a reagent of fornmula R MyY, followed by reacting with
a conmpound of forrmula B(OR )3 to forma conpound of
Formula Hid: IHd b) after the reacting in step a),
reacting the conpound of Formula Hd with an acid,
foll owed by reacting with pinacol to formthe conpound
75.  Tife grocessibBclhi B3 ar 74, \tinetice Icﬁmpﬁ’émg preparingthe)dompeasdiofPormula
, I ndependent| 6 al k andx5 |s chl oro, brono,
Vil by a&roqeéﬁgomp;@mge{eﬂ&gtgeasg)nwougﬁ ebEPiYa ¥ Hompound of
Formula | : | conpnsing: reacting a conpound of
Formula I'l: Il with a e SHsFormula VI1: VIl to
forma conpound of Qs a.~.Vi.a and b) reacting
t he conpound the conpound C)Cr'}rl%ﬁé Viawith with
Zn(CN)2 and Zn in the presence of a catal yst
VIII

with aminoguanidine, or salt thereof, and a base; wherein X, is chloro, bromo, or iodo.

76.  The process of claim 75, wherein said base is potassium hydroxide.

77.  The process of claim 75 or 76, further comprising preparing the compound of Formula

VIII by a process comprising reacting a compound of Formula IX:

with triethyl orthoformate to form a compound of Formula VIII in the presence of an acid;

wherein Xg is chloro, bromo, or iodo.

78.  The process of claim 77, wherein said acid is p-toluenesulfonic acid.

79.  The process of claim 77 or 78, further comprising preparing the compound of Formula [X

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.
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wherein X6 is chloro, bronmo, or iodo. 74. The process
of claim73, wherein said catalyst is 1,
wa2e0bi1$2di phenyl phosphi no) f errocene PCT/US2009/044622
di chl oropal I adi un(11) (Pd(dppf)2C 2) .75. The process
of claim73 or 74, further conprising preparing the
conpound of Formula VII by a process conprising
t G of Formula VILLI VIl wth
0. THERREb AT Shtef bo BTN Bl chlbd Mt ogmyagc by o
process ¢osnpEiir@ r@actzAi®corpound@d Fortula M1e process of claim
75, wherein said bagg i s potassium hydroxide. 77. The
process of claim 75 by further conprising
preparing the conpound Forgula VII1 by a process
conprising reacting B coffpoynd @FHzFornmula IX: I X with
triethyl orthoformate to foom a conpound of Fornmnula
VIIl in the presence of angacid; wherein X6 is chloro,
brono, or iodo. 78. The prgiess of claim77, wherein
with CHMiEBr ®Cfofin la%oidpduhd®bieditd koni ¢ acid. 79. The process
~of claim77 or 78, further conprising preparing the
wherein e igpdiiere, ronoeemede. | X by a process conpri sing
reacting a conmpound of Formula X: X with a strong acid
to formthe conmpound of Formula IX; wherein X6 is
81.  Toblpasoess dirobdaim, 800 furtled GoBiPrisidgprepaimeths compolual ¢ Fidmula X1 by a
further conprising preparing the conpound of Fornula X
process qompgisEiedeadde thgpsimraung of Eadpylaethe conpound of
Fornula Xi: wth CH3IMgBr forma conpound of Formnul a
X; wherein X6 is chloro, , or iodo. 81. The
process of claim80, f &pri sing preparing the
conpound of Forrmula X' by a pfocess conprising
reacting the conpound of Formila Xi1: FL L

XII
with oxalyl chloride or thionyl chloride, followed by treating with dimethyl hydroxylamine, or

salt thereof to form a compound of Formula XI;

wherein X is chloro, bromo, or iodo.

NC
Fm/\N
SN

NN NH,

I

82. A compound of Formula III:

or salt thereof.

83. A compound of Formula II:
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O Xl wth oxalyl chloride or thionyl chloride,

followed by treating with di methyl hydroxyl am ne, or
wa2000/182er eof to form a conmpound of Formul a Xl PCTHIS2009/044622

X6 is chloro, brono, or iodo. 82. A conpound of

Formula I11: Il1l or salt thereof. 83. A conpound of

Formula Il:wherein X1 is chloro, iodo, or brono.

wherein X! is chloro, iodo, or bromo.
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