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TREATMENT METHOD FI ELD OF THE | NVENTI ON The present

invention relates to nethods of treating ocul ar
woeavasosat ar disorders in a mammual . The et hodBCT/US2006/045776

conprise adm ni stering pyrimdine derivatives,

benzodi azepi nyl derivatives, and pharnmaceutica

conpositions containing the sanme. . BACKGROUND OF THE

I NVENTI ON Neovascul ari zation, also called

angi ogenesis, is the process of form ng new bl ood

vessel s. Neovascul ari zati on occurs during nornal

devel opnent, and al sSOREASMENT MERI6@RNt role in wound

healing following injury to a tissue. However,

neovascul ari zation has al so been inplicated as an

_FIELD'OFTHEINYVENEHON a nunmber of pathol ogi cal states

including, for exanple, cancer, rheumatoid arthritis,
at the pErsiest bwestiop selaiessiosnethogisaiisadiog asulartneaypscular

sl £ TS S8 YRR B S5 BRI,

benzodjazepinyl derivatigsl an® phiadhbyewivhl BbinpdsRi®dsicontaining the same.
devel oped countries (Canﬁochi aro (2004) Expert Opln.

BACKGRO FiH IONe exanpl e of such a

di e :
el izl TR0 ohfied PABRkPesR. BT Brocess ot forming new

blood hesselé.t Neowastulgrizatiseoafurs ewrihg inodnesdevelbpmens tand also plays

rt ant .cont r| tors t he devel opnent of d| abetic
an ImyaTA galen R g (aning BRD Ky BoRBHPa HAAEVEoad
neovb@culﬁﬁﬁ&l"i’tﬁ'?ﬁaé/ éﬁa‘b&%é’f? hildated a€ %ﬂ‘?l‘ﬂ?@"tbﬁ* c&§44 of a number of

pr oliferation, pat hol ogl ca neovascul ari zati on ]
pathglogisebstates lnalugfing,fabexemale, cancehyisewhataiharthitiel atherosclerosis,

(2005) 5 65-70). These vascul ar abnormalities
pson%g%le%d S?ﬁ%%o“%%l?é@e in the macul a, which can

r ey HisbBsEs A8EGSiaiednivh $A88UIA0BAKINY IS n@m;%sculanzauon are
di sorder in which neovascul arization plays a role is

respg@%b\eefpéﬂéﬁjvﬁid’uﬁl@f'tyd@fg‘éﬁlé@|éﬂO@'ﬂ'(y blingness Insdetvr#@ped A
counfd Cé:rﬁgﬁghlg e S)ﬁe?f‘s@*nﬂ 55 Thet gg‘\ SIHEHSY - OhB&xample of

Vi Si rom chor oi
suchree disasde iadigiticortitéPdihy, dieemmon complication in individuals with

diabetes mellitus and the fifth leading cause of new blindness. The most important
contributors to the development of diabetic retinopathy are hyperglycemia and
hypoxemia that lead to increased vasopermeability, endothelial cell proliferation, and
pathological neovascularization (Chorostowska-Wynimko et al. J. Phys)ol. Pharmacol.
(2005) 56 Suppl 4:65-70). These vascular abnormalities result in fluid leakage in the
macula, which can result in progressive vision loss.

Another eye disorder in which neovascularization plays a role is age-related
macular degeneration (AMD), which is the major cause of severe visual loss in the
elderly. The vision loss in AMD results from choroidal neovascularization (CNV). The
neovascularization originates from choroidal blood vessels and grows through Bruch's
membrane, usually at multiple sites, into the sub-retinal pigmented epithelial space
and/or the retina (see, for example, Campochiaro ef al. (1999) Mol. Vis. 5:34).

Leakage and bleeding from these new blood vessels results in vision loss.



neovascul ari zation originates from choroidal bl ood

vessel s and grows through Bruch's nenbrane, usually at
wordoziopd762 sites, into the sub-retinal pigment ePICT/US2006/045776

epithelial space and/or the retina (see, for exanple,

Can'pochi aro et al. (1 999) I. Vis. 5:34). Leakage
a d bl. from.t new | ood v sel results
i pRoRte il e RS E o Lt gy maloP cause of

vxsmrﬂl@@é’ &ﬁ@%lﬁhﬂhé@é ' N}c@i’fd%@Y TRERS reraLing Ohedd firdew ARShods of
and bl i ndness. According there remains a need for

treating ecwier negyasgular digeridess. ocul ar neovascul ar di sorders.
SUMVARY OF THE | NVENTI ON The present invention is
directed to new nethods for treating ocul ar

5 SUMNARMORTHE INVENTON. The nethods conprise the step
of_ adm ni stering pyrimdine derivatives

béhedpagridnMenticreisi disagted to nawdMethedsdeetieaiing ocular neovascular
oS- L e
cisorfaSpo e HEGAT OIS LRESRB! LiANRaRRPBf i cervarves
benzodiazesinyl derivditises,ced plnalanammlaal campositiomgcontaining the same.

adm ni sterip toth manmg d of formula

o GBP sk 3G SIeTTABHRBTIdeS A BRTIAMY! Beatindt ah pRular heovasoutar
10  disoréViad h%hﬁfa%bﬁiﬁ?lsﬁ‘i '@&ﬁ%t@ﬁn# i eid ﬁ&nﬂﬂapé dbfipound of formula

neovascul ar disord in a mamma conpri si ng

(D: administering to the manmal a corrpound of formula

(11): (H or sgld or solvate thereof.In another

aspect, the invd enconpasses a nethod of treating

an ocul ar ngpyagcn dlsorder in a mammal conpri sing

admi ni stering toythe ': 8t, a conpound of fornula

(rer)y: (rer) or salt or solvate th Iseof The invention

al so enconpasses the u u‘nd of formula (1),

formula (I1), fornula \II ItNI.pr sol vate

t hereof for the preparatM onNof a nﬁdl éanent useful in

()

or salt or solvate thereof.
In another aspect, the invention provides a method of treating an ocular
15 neovascular disorder in a mammal, comprising administering to the mammal a

compound of formula (I):
H,C

B
H,C—N
3 \N/ N/QH3

(1)
or salt or solvate thereof.
20



10

15

20

25

30

the treatnment of ocul ar neovascul ar disorders. Also
provided is the use of a conpound of fornmula (1),
wo coomobers11), formula (111), or salt or sol vaP€r/us2006/045776

thereof in the treatnment of ocul ar neovascul ar

di sorders. BRI EF DESCRI PTI OF THE DRAW NGS Figure 1

shows the effect of. the. VEG-"receptor inhibitor .

G ERotET 290o8% hF) BVaTIAN SNPRGPESSTLA MBHG Bb reating an ooular
neov4d3el! a%or@&owsauhammwnﬁ@% hﬂm"ﬁ@t%nnbnté hihg mammal a

regression nodel, CNV was induced in mce by |aser
Compbundﬁfﬁlfmui@(lﬂ)k))sterl or pole of the retina. Seven days

after the |l aser-induced injury, the mce began a

reginme in which they were given either vehicle alone

or 5-[[4-[(2,3-D nmethyl-2Hindazol - 6- F

yl ) met hyl am no] - 2- pyri m di nyl ] am nqg] - met hyl benzenesu

| f onani de at g he \ ndi catgd event days after

this regime I i atred f the CNV | esions
was quanti t &t The resul jcally

sunmari zed in F| gure 1. See Q es section for
addi tional information. Figure 2 sho the effect of

pre-treatment with the VEG- receptor inhibitor
described in Exanple 1, the vitronectin receptor

ant agoni st described in Exanple 3, or a conbination

t hereof on |nJ ury-induced CNV in mice in 4lprevention

The results are graphically sunmari zed
orsal?ﬁrgplélafeethfregee t he Exanpl es section for additional

' %@rlﬁ@éhﬁb’h BisbAd Addm p¥eseRItRE 1ued &Fa TolngoENGT folnililze(l), formula
i nvention provides new nmet hods of treating
(1), fcwmlar(lllhe@w@t:gr selvaiesthetraf Jof henpligparationTefea ﬁﬁdﬁ%@enf useful in

di
the v BT ALl oRuBE BRI Val? Vs “and
piMasoBeRlidéd B theouge of alcmmpcmmt of furmgla (i, foamela dl)aformula (1,
According to one as t he conppu r&pl 8
or sag%smvg{%#@geq)fsmgag5@9‘t]mgnt gfe cular neovascular disor erd:
BRIEF BESCRI bgi?g 6F"ﬁ1i$>ﬂ!3&W|N$Z°' 6-yl ) (met hyl ) ani no] p

benzenesul f onam de) or a
s#Higue 1 showatthe teflece of theMEGFohengptom irstribitdredesasipedtin Example 1

in a rtegyees%%éwgfoglgtéoggyrq'g@'m%osv%gé Fiegtion (GNYM{ g 41 this
regression model, CNV was |nduced in mice by laser burns on the posterior pole of the
retina. Seven days after the laser-induced injury, the mice began a regime in which
they were given either vehicle alone or 5-[[4-[(2,3-Dimethyl-2H-indazol-6-
ylmethylamino]-2-pyrimidinylJamino]-2-methylbenzenesulfonamide at the indicated
doses. Seven days after this regime was initiated, the size of the CNV lesions was
quantitated. The results are graphically summarized in Figure 1. See the Examples
section for additional information.

Figure 2 shows the effect of pre-treatment with the VEGF receptor inhibitor
described in Example 1, the vitronectin receptor antagonist described in Example 3, or
a combination thereof on injury-induced CNV in mice in a prevention model for CNV.
The results are graphically summarized in Figure 1. See the Examples section for

additional information.
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(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-1
H 2- benzazepi ne-4-acetic acid or a salt or solvate
wo b@roef’s2 The present inventors have denonstr aP€rius1vas/045776
mce that are treated with pazopanib follow ng a
| aser-induced injury to the r4et| na show a decrease in

élg Pﬁg@éﬂgﬂ@}f , al neovascul ar

DETPS Qﬂﬁ»rl&ﬁ ted mce. In
adthet pre8ent lheehﬂ'b/rﬁgikﬂl" cﬁesf‘ﬁéﬂﬁ n!iélﬁbﬁs ohdkafih§ ®clifaeAkbBdascular
wi th pazopani b - 3-0x0-8-[ 3-

disorgeksrindnampals ant hﬁ)meihws)wmany@ ipe gtepofadminigteidigpytimidine
derivy |\)ed52 b%n%oé a%gélhglhd&%\fétlgl %_,Lh%r% eaﬁ%@%un lgglb?qrﬁﬁg%lhgns containing

the shaeeio-a mﬂ;mmdl I Abeondirigotot dvee agpediathehspmpoutet tcelbs adhtinistered is
resul ti ng choroi dal neovascul ar_ | esi ons

PaZOE\%'aIEr Zﬁ f @2 Sr¢imetiylzi-BrdazekOydaeindaminalpyrinugin- -yl}amino)-2-

meth?%@%éﬁ?%lf&%% ﬁ%)?n&g% §§1I _oFr) rsglp\)/)gt e ’g(heire%f (/icci)ralnlgrto ﬂnl%l’ri%r aspect,
the cetrtppluhde?aMacﬁmirmtesdmdr(S)-B -bk28-[Bd pyadinid-ylamina)e epirapyloxy]-2-
22 5EiarS8EvhiE gtV iR ot R ede G A g L & sat or

solvads Bt af. ehdVolds e ARt torsHdyveaddrRbnétiatb A eh &icel tRaP AR treated
aspect, the invention provides a nethod of treating an

with prdnanihEllowingih dasettisduerst injuty 4o themetinacshny aglasgease in the

size G Hb8hEhb SRl o RERTer RIS HPH PRk B WA delloated mice.

In adtihioni, theeimventord have ehswa that nlmsb wéatedaith pgz@mamt@ ul$)#3-ox0-8-[3-
neovascul ar di sorder in

(PyricliaT-WABaP) FrproRyleRd- %%@rtnﬂuem%!aﬂﬂg B Srigtalydror 1 Hh2-
benzazéplhé)4 acdtit é‘&&%‘?%%&ﬁ@f\%&ﬁ i thésré Ff@urﬁdi@grior to laser-induced

npasses a nethod an ocu ar neovascul ar
inju r;dioslhedetma shawnmdeetease mnrprzesofnge aesalting teoraidal theovhscular

lesiofihe AGRoEiDoRh 3P vae S aHe dEobst R R R AP L g)-3-0xo-8-
[3- (p%‘ﬁﬂﬁ@ﬁﬂﬁhﬁﬁo)dﬂ%ﬂﬁéxy 12- @z,mhord“éfmf 259 4‘95 tetrahydro -1H-2-

dm nisterin a conpound’ o
benzarepine-4- acetlc acid, and thelr derlvatlves salts, and solvates are useful as

therapeutic agents for treating disorders associated with neovascularization in the eye.
In one aspect, the invention provides a method of treating an ocular neovascular

disorder in a mammal comprising administering to the mammal a compound of formula

(1):

or salt or solvate thereof.



(I'l') or salt or solvate thereof.The invention also
enconpasses conbi nation therapies. Accordingly, in

wa@oime/0etThndi nent s, the nmet hods of treatment coP@F/USE®06/045776
the step of administering a conpound of formula (I111):
(111) or salt or solvate ther of to the mammal in

£ O A Pta o e e T ———

oculdrm@m/atsbalar iqrrder it hemamyvedl] compesihgnaddiistefingad lldd mammal a
of treatl ng an, ocul ar neovascul ar di sorder in a manmal

COMRAUSH PISPHY Ui stering to the mammal a conpound of
formula (I'ldg¢ (I11) or salt or solvate thereof. In

anot her aspe e invention enconpasses the use of a
compoundugt-n{1) rrula (11), formula (111), or salt
or solvate t @ he preparation of a nedi cament

useful in the treat nt of ocul.gr neovascul ar

di sorders. Al so pr d e use of a compound of

formula (1), fornul I muki, (I11), or a salt or

solvate thereof in the §reaf nmefit. of ocul ar neovascul ar

di sorders. In some enbodi ment® o t#@ i nventi on, the

ocul ar neovascul ar disorder is a chor0|dal| eovascular

di sorder or a retinal neovascul ar di sorder( ‘I'n

particul ar enbodi nents, the ocul ar neovascul ar

di sorder is selected fromexudative age-rel ated

macul ar degenerati on, angi od streaks, uveitis, and

”ﬁﬁ“éﬁ@hﬁP%%Jd?ﬁleﬁq‘?f{ﬂ ﬁﬁghg&n ré‘?l%\é s% gi rﬁ?trh%gr of treating an

use erein neans I sor new bl 00

ocularewca)ascaiae disordeaired maminhal, eymprm@ admhngtenhg to the mammal a

manner {! neovascul ar di sorders t hat may be
10 comquggigfdfo iJhg to the methods of the invention

i ncl ude th{pe characterized by vascul ar | eakage.
Ccul ar neova SCURQr di sorders may result in partial or
full | oge—.] @- The neovascul ar disorders to be

treated in 1
ﬁ\)\/@/w

In another aspect, the invention provides a method of treating an ocular

HCI « HO (I").

neovascular disorder in a mammal, comprising administering to the mammal a

compound of formula (l1):
H,C

15
(1)

or salt or solvate thereof.
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nmet hods of the invention may occur in any part of the
eye including, for exanple, the cornea, iris, retina,
wao2ermetrs2 and choroid. The term "choroi dal nePUEBES2006045776

di sorder” as used herein neans a di sorder

characterized by an invasiongof new bl ood vessels

t e,

Chﬁ*g;éggberﬁgﬁaxsa éﬁ%%m §eis cﬁ@(?\;@és}&r{%%?%&ég Ac%roﬁn‘gﬂy, in some
embadimeénts nl}gae me‘thbtlds sg treaﬂneirﬁwmsmmeﬁ;oéddmahtdrh@ a

ro of ne ood vessels originating fromthe
ComF?%nVJr&fovav%%“ hd extending al ong the vitreal surface

of the retina. Non-limting exanpl es of ocul ar

vascul ar di sorders that may be treatedFaccording to

the methods of the |nvent0| on i nclude dati ve

age-r el at ed hresy aT\/dEg»e’ne at Ngh (NI\/DF angi od

st reaks, pal cal nyopi 7 t opl asnosi s
syndrone, bredaks in Bruch's ‘ ,‘s_zracul ar edema

(i ncl udi ng di abetic macul ar ederra) coi dosi s and
uveitis. Additional exanples of disord®s that may be
treated by the disclosed nmethods include atrophic AVD,
ker at oconus, §jogren's syndrone, nyopia, ocular

tunors, corneal graft rejection, corneal Knbury,
neovascul ar gl auconmn, corneal ulceration, corn

or salt-gf splygte ﬁa%neiof & dheveamnaalelr @@mﬂeﬁmmwthr@n ﬁem'ﬁvatlon of a
comijurkt STBHHLIS 0, SRS, S RAor Sohale et ¢
r émlamqmmmyspérdiethm\mmlon qmo«wmprmesea Imeﬂmoblomf treating an ocular

ocul ar neovascul ar. di sor se
neovhidah ogiien, e -AHA SRy SIS ATN e 1 e e mammal
Conuﬁnm@(ﬁwaﬁﬁgﬁ§0m§300|ated mnth t he disorder are
beneficially altered. Accordingly, the termincludes
heal i ng, prevention, or anelioration ofg a synptom or
side effect of the disorder or a de e inthe rate

of advancenmenN ofN{ he~di sy ing to the

met hods of t‘he nventi on, an ocul ar

vascul ar di r may be obt] by toe

adm ni stration of an effective anounL/(of one or nore
o

()

or salt or solvate thereof.

In another aspect, the invention encompasses the use of a compound of (I),
formula (11}, formula (111}, or salt or solvate thereof for the preparation of a medicament
useful in the treatment of ocular neovascular disorders.

Also provided is the use of a compound of formula (1), formula (ll), formula (111},
or a salt or solvate thereof in the treatment of ocular neovascular disorders.

In some embodiments of the invention, the ocular neovascular disorder is a
choroidal neovascular disorder or a retinal neovascular disorder. In particular
embodiments, the ocular neovascular disorder is selected from exudative age-related

macular degeneration, angiod streaks, uveitis, and macular edema.
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therapeutic agents to the subject to be treated. As

used herein, the term"effective anount” neans the
w@pwant476f a t herapeutic agent that is sufficiBOI/USIH06/045776

treat, prevent and/or aneliorate one or nore synptons

of the di sorder.As used hereén, the term "sol vat e"

SR8 o PP o P A A e
which(héw b(ddd vedseld re géndrated in thb&yeadh Ja patogenielm@mier. Ocular

Such sgolvents for the FurFose of the inventjon rr}alél not .
heovaseularidiserdgrs that Reaybpe egtechrcerrdlingite fhemetheds 6f tignvention

et ol ) SoBAE Ry i BitaPBloir may

resultPn glaetiz dr full lsssaflvidion. Treedeovastufralissrders odad trgated in the

accept abl e sol vent. Exanppl es of itabl e .
methai,pheY PR JIa5E KR BTt SV diakiing.for R¥gmPle the
Comelal, ms_t, ad rﬁ?"’“ﬂ“ﬁ’f' an@ldh@dpgy. and acetic acid. In

particular e ments, the solvent used is water. In
oitbedetio dchencidal neevasthaddisofdest ay used hgrein means a sgsorder

chareliah B RERN s L abha B asilh B ETgn BfAEs blfpbiae, tne
inner§kYRiy8r bheieestorold) certain enbodi nent, the salt of

the conmpound of formula (1) is a hydrochloride salt,
| Ahg tpant"reimaéne@wmla@mrdehea%md Beraim gefesmison sésorder
£.Qr. ' TN I i i

sssoffis Sy i AgEO P ERSA Ul 68 e il veinsanc
extensing aloh[gfthe[vﬁfﬂmcsurfdc@fr?f ltlm mililna(.j( 1) I has the cheni cal

nanme 5-[[4-[(2,3-D ne -2H i ndazol - 6-

y NaRelT I gmeNa iropy o rRHieh IPRRLRE] IBOFATRy Al emeche treated

3 i r I . I -related I

sccol 38, 85, TGOS0 Moy Ve RPN, oo sited maculer
degenerationhyAMID)h| angidd steaks;dpatiolegitalareyayfiat sular histoplasmosis

conpound, of, formula (1), The nmonghydrochl gri,de. . .
SRS RS o ST P M B RS BB 6 Pol I e, SiaRgo macular
ederid)e68RBidRls AATRIveitis. Additional examples of disorders that may be treated
5-({4-[(2, 3-di net hyl - 2H i ndazol - 6-yl ) met hyl am no] - 2-

by thei disglased} enethogs incluge ajrapbie; &NBUKPEHBAYIMES, _Sjogren'g ysyndrome,
myog'?%?ﬁﬁ%/l% ?Lfrw?%r, '(%?rs‘ngglnampFe%&'ron?sco'nkéédS‘ihfu?)tl,elqeé\féscular glaucoma,

corneal ulceration, corneal scarring, proliferative vitreoretinopathy, retinopathy of

prematurity, retinal degeneration, chronic glaucoma, retinal detachment, and sickle cell
retinopathy.

The invention provides methods for the treatment of ocular neovascular
disorders. As used herein, "treatment" means any manner in which one or more
symptoms associated with the disorder are beneficially altered. Accordingly, the term
includes healing, prevention, or amelioration of a symptom or side effect of the disorder
or a decrease in the rate of advancement of the disorder.

According to the methods of the invention, treatment of an ocular vascular
disorder may be obtained by the administration of an effective amount of one or more
therapeutic agents to the subject to be treated. As used herein, the term "effective
amount" means the amount of a therapeutic agent that is sufficient to treat, prevent

and/or ameliorate one or more symptoms of the disorder.
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The invention al so enconpasses net hods of preventing

or treating ocul ar neovascul ar di sorders discl osed
whesogiosw7sncl ude admi ni stering a compound of f oP@TIUS2006/045776

(I't): (1) or salt or solvate thereof. This conpound

has the chem cal name L/4-(2g3-dinethyl-2/-/-

i |16 i ”
PSRRI et e nagimel f yorieble sglshiometry
formecalny a%quTBG{wﬁh@lnbéﬁﬁbn Sﬁirﬂiﬁoumié cﬁdbMﬁDl@S(l)QKll it bldal) or a salt

fs npound of faornula ( ptjw may be Sared for
thereg é\%’I%SOHGBBrSHCHgSQ'YﬁW‘ﬁéO ScFé{HB‘?Q%OBﬂ"el 'H @RtiRn Maydot interfere

with (8 R RPs LAY o Bne Sl Eor b s PR BTG R RS RS, but ave

not lirdR6a to,amatel,mhethaaiol cetbhnﬂair@&ceﬁcpﬂdid aPiref&ra\Iﬂy the solvent used is
PCT/ USQ3/

921 fil 17 20 ubl h
a phajgiagehoRl Rseptatie sesll mplas e Shrane siAiag eﬁ%a"*@
accerﬁfﬁbfé%tﬁvéfft@%c%@'e heiied - Ilrrﬁﬁifiéﬁuﬂlﬁferoétl"fa@nbﬂﬁhé acktid )amd

and derivatives thereof may be prepared according the
particwiarerdsodimants. thesodvent Nsed és 828188 or t he net hods

dscrlbe rein. Jypical ly, .the S / :

7 6he Eibaifirasianafeol of b{SuctBbbrord estt R dtquascular
d|sor@e@r@;Ct!’f§t§il§§e‘§t!1I hetdi irt|ide aliginistepnga@srapbusdbf ormula (1):

acceptable salts" refer to non-toxic salts of the

conp ds of this invention. Salts of the conmpounds of

the_ pr i nvention may conprise acid addition salts

d&?%ﬁz a_oitrogen on a substituent in a conpound

of the pr eseg“l nventl on. Representative salts include

the follow n I'ts ekt e, benzenesul f onat e,
benzoat e, bi cagg(r)n bi fate, bitartrate, borate,
brom de, cal gaere w ansyl ate, carbonate,
chloride, clavul dhate, di “or at e, di hydrochlgri de,

edetate, edisylate, estolate, esylate, funmarate,
or a sgliucresulvate, thgtasnd':onat e, glutamate, glycollylarsanilate,

Eﬁl&%é%ﬁ%ﬁ%bg&nﬁ%r %ﬁaﬂgﬁi aqog){ lggc{ §{?09r%yga{q gn%p\édrochlonde

salt. irﬁ&bahmuldrae%@@d.maﬂethel il Gfithe coRipuRd csfﬁbﬂﬂtjfa ( )isa
mandel ate, nesylate, nethyl brom de, _nmethylnitr

monqhydﬁgcpkggmdgsglt aﬁglh.@mtg@ by Getnpdbe d he,m@gp@ydrochlorlde salt of the
compBRAbinulY Y RSt EiBhid4l ShMEAY 28 (2, 9Bt lfyl-2H-indazol-6-

yl)methylamino]-2-pyrimidinyl]lamino]-2-methylbenzenesulfonamide monohydrochloride.

(I
In another embodiment, the salt of the compound of formula (I) is a
monohydrochloride monohydrate solvate of the compound of formula (l). The
monohydrochloride monohydrate solvate of the compound of formula (I) has the
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panoate (enbonate), palmtate, pantothenate,
phosphat e/ di phosphat e, pol ygal acturonate, potassium

W@ al7oy4781 e, sodi um stearate, subacetate, SUCRCTEHEM)6/045776

tannate, tartrate, teoclate, tosylate, triethiodide,
tri met hyl anmoni um and val er atqe. O her salts, which are
e

ononol BARETES okl RFESRIA oy oy Bk ypamine-

2-méektioyinezdrngsuliehamedie ¢ indHohyBeodhiyelY | mbnoﬁgaraﬁ@ﬁpagnqimstrated

used in the nmethods of the invention may be

formular§"hi st ered al one, or they may be adninistered in a

pharmaceuti cal conposition. Accordingly, the invention
further provides for the use of pharmaceuti cal
conpdis§tions in the treatnent nmethods of the present

i nvent e pharmaceutical conpositions include a

cdhpolind. ornyla (1), (I1), (1ll) and salts or
sol vat 85 t¥ery ?5!43 and one or nore pharmaceutically
accept abl e c%gi ers, di Lognts, or excipients. The
carrier(s), [l ygent or excipient(s) nust be
accept abl e i N g#Nthei ng compatible with the
ot her ingredi entsHof thg Yoor at,i and not

del eterious to the recipient er . Pharmaceuti cal

formul ations may be presented in unit dose forns
cont ai ning a predeterm ned anmount of acti V)i ngr edi ent

R T SV RN Rl ARG e

neovadtulgr didoydars di&dogpd berdimindaiOddminisibring @acmpopoahaddf formula

(1)

formula (1), (Il), (I1l), or salts or solvates thereof
dependi ng on the condition being treated, the route of
adm ni stration and the age, weight and condition of

the pa&tient, or pharnmaceutical fornulations nay be

presentea A MHnit dose forns containing a

priedetNer n amoynt of active ingredientper unit
IN"ce

dose. arg“enbodi nents, the unit dosage
fornmul ati ons arg those containi Bg a daily dose or
3

sub- dose, as eiNn aly6 ec'\(e or an appropriate
fraction theragf, llof & gt i e ongredi ent .
Furt hernore, sueh phNarmaCeutical formnul ati ons nmay be

prepared by any of flhe methods wel | known in the’
pharmacy art. The conpound of fornul a(”gl), (rn),
(I'11), or salt or solvate thereof may be

in

or salt or solvate thereof. This compound has the chemical name AI4—(2,3-dimethyl-2H-

indazoI-G-yI)-I\ﬁ-methyl-Nz-{4-[(methylsuIfonyl)methyl]phenyl}-z,4-pyrimidinediamine.

The free base, salts and solvates of the compound of formula (I) or (lI) may be

prepared, for example, according to the procedures of International Patent Application
No. PCT/US01/49367 filed December 19, 2001, and published as WO 02/059110 on

August 1, 2002, and International Patent Application No. PCT/US03/19211 filed June

17, 2003, and published as WO 03/106416 on December 24, 2003, or according the

methods provided herein. Compounds of formula (Ill) and derivatives thereof may be

prepared according the methods of U.S. Patent No. 6,825,188 or the methods

described herein.
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adm ni stered by any appropriate route. Suitable routes

i nclude oral, rectal, nasal, topical (including
whoeweab47ssubl i ngual , and ocul ar), vagi nal, andPCT/US2006/045776

parenteral (including subcutaneous, intranuscular,

I ntraveneous, intradermal, extraocular, intraocular

CHA A LT VTR TR TR U ——
salts.| Bbﬁ@bﬁ@&ﬁ?as@@ﬂjmﬁﬂirpf”eaﬂe}ﬂn "p h%rrﬂ‘hééutﬁ:%ll?‘BQE@&bBFeeéialts" refer to

eferred route may var or exa
non—tome saﬂadxfthemompouhds oéthip nremntnofth@altmohtmscmﬁpowms of the

prood TR b ML AR ZE 4eR] R SRR ALARh febP P8P8 o
substﬁ@@NﬁﬁCde&hPQUﬁ@ ofl & prdgans MR NREROHeREdchtatiftesalts include the
nmet hods of the invention enconpass a conbi nation

followdimg: pakts: aoetatli banzensawonate, @enz@at@ub@a(bgnatﬂ bipulfate, bitartrate,

borathy o8] oot heBfeeS ittt BhERnal FEVTG, Hfl fihe€, ot

d|hydac§xmbr$dé Wdetdre, EHS?I&t@rest@Ibt@%wméuhﬁfardt@@luiﬁmate gluconate,
imting exanples of additional therapeutic agent S

glutamﬁéﬁ qwllwl@rm@te hexybeseicinate dwdraeampe, hydrehiamide,
hydro%ﬁ&ﬁf&teaﬂy{itgé(&ﬂ?%r an{%?@dlﬁé%eﬁlloﬁgafa%fﬁé |a§fb%|onate laurate,

I'ntegrin goni'sts adi'ng Vi tronect
malatee ot aie, argmdaate) meSghate froethgiaoplide, Mathyhrdiséte, methylsulfate

mon 2003 W'Ing{f\/glséétte %Hctx?tgggglééyl%/{ezgit%%gjﬁ?rﬁgq%%]l}csaiwige oxalate,
pamo%% {erhBofdie) 3ﬁalmlt\é?é‘ %dt&%ﬁéﬂee%%%Rﬁéte/élﬁﬁgﬁhalém
1509- 13, S. Pat'ent to Call ahan et

polygalactur@nateupStamurensalmyJate saiiumy sparateysubagetate, sucginate,

tannaﬁﬁ,gt:g]rt?%tgwg' Cclj]h%t'gs}ogg/[g?% qﬁl'&ﬁf or. Ortﬁﬁeﬂla%aﬁéﬁ Hﬁpgﬁd (/grerate.
OtheP8dltd, WHich arsTReOb e ScetibaINc acaupiasie, alayfy ovéfal inlthe

or formula (11) or salt or solvate thereof is
prepaiatipm ot cemp@ungs ob iig rvansienanchthgse deiso arfbrtber aspegiiof the
inve (thhl) or salt or soI vate thereof. Wiere a conbi nation
i erapy is enployed, the therapeutic agents nay be
adinencarhpowtds oged retheanetiapiraitine ynvehtion saay beeainsinistered

along, R BBETRY LS RIS ShE & SRBTRECPUIRA RREByITon. Accordingly, the
mverﬁ‘l'oh%ﬁﬁéi' MoWidesHof i 68& o? éﬁ’ﬁ&éﬂdt%aﬁg@rﬂ&&%né fi€the treatment
nbi nation therapy may m ni st er ed ferent
methods of the present invention. The pharmaceutlcal composmons include a
compound of formuia (1), (Il), (Ill) and salts or solvates thereof, and one or more
pharmaceutically acceptable carriers, diluents, or excipients. The cairrier(s), diluent(s)
or excipient(s) must be acceptable in the sense of being compatible with the other
ingredients of the formulation and not deleterious to the recipient thereof.
Pharmaceutical formulations may be presented in unit dose forms containing a
predetermined amount of active ingredient per unit dose. Such a unit may contain, for
example, 1ug to 1g, such as 5ug to 500pg, 10ug-250ug, 0.5mg to 700mg, 2mg to
350mg, or 5mg to100 mg of a compound of formula (1), (11}, (Ili), or salts or solvates
thereof depending on the condition being treated, the route of administration and the
age, weight and condition of the patient, or pharmaceutical formulations may be

presented in unit dose forms containing a predetermined amount of active ingredient
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means. \Wen the therapeutic agents are adm nistered

separately, they nay be adm ni stered sinultaneously or
waegamed7sal |y in any order, both close and r eneCEUBIW06/045776

time. The amounts of the compound of fornula (1),

(1), (1), and/or and the ptherpharmaceutically

per uk do¥e. I@&%ﬁalﬁ%t’rﬂﬂﬁf%@nt@%é 0Ai rol%%é% Y@rrﬁdl&ilg}ﬁa@f those

adm nistration w | be sél ecte rder to i eve _
contajniag @etéarkyeipseo@mubedosma@wmn abefd ragited, or an appropriate fraction

thereq B AT b BerB e e B Rt oo gl iorulagions may be
prepei&d bRy Eithermémiodeivisil Wrrﬁth@fprﬂirﬁﬁdﬂy%ﬁ‘t sol uti ons
or _suspensi ons in agueous oOr no ueous | i qui ds;

ediIhleecaBaaEnd of Wfrrp&a (Ibr(1pi (1L); ﬁr walt eF splivaia thereof may be
admwﬁgﬂslréél %gsargfo eru.%%g lafeg'oﬁié % \d rSU?élssihglﬂfle drf. , rectal, nasal,

st anc mn's | on in
toplcala(MOHIdnmg baapsiuseblirgueal, amid NwlaiOu\gagIMpandIpiareraerdteémcludmg

d wwth an oral, non-toxic arnaceutic
SUbCL&é‘E%B&‘%HFEaTT}H@PH‘%dPFP\é?“% "H@O&f 'ﬁ‘éﬂa %é!r %Traocu'ar
(mclu?ﬁ?ﬁfﬂﬁ‘o@&&rﬁﬁ% Htlka‘?ntré:’acl’\’%@ étn?e?lns@@s r%P@ﬁt?échWmdal and

nuti ng the co SUIt e fine size and
subcaﬂjucﬂ@lmmtrathesalnahdlemdmalmm Ihutilele pparemaiedtthahﬂhe preferred
rate

oh
route gﬁ[ﬁ{‘rﬁg'& V%gl? Qro?%x%'fnpfﬁa#ﬁ? 9898{' éifg]?‘? ﬁegd'p'ﬁmsser vative,

dmaﬁétﬁwsaéfdhé r&sdr Invagfidh riap aflosife B g RSEMtcombination with
Capsul es can be made by preparing a powder m xture as

otherd@@tbuoids dar tiscireatmand of ioculas gepyasmdagdpatders s Heaems.
embogn’ngﬂ{%@éﬂﬂgethggé {)F g{é ﬁgér‘i‘ti&l %ﬁ &nrﬁé%lgé g%on‘?‘dlhé th(?rapy in which

nesiums eardate or

a conpoedyret bfyioemlmkly C(ﬂb (f1Bnobe satide dolvatd ﬂ%rpofl\téeidmmmenreel in
before . the filling operatjon. AdlSlnterat

conjuggstiom wlqhchq@ogg@qg agggpnggtr@g@elgwgerg fQy; tbﬁﬂreatment of
neov&@é@%&@ d&é%&@ﬂﬁ.ﬁp%&%ﬁﬁ# 8fa lﬁenglech@\li.ﬂgéni\u%%gents that

nprove t e avalla canent
may bamlsadm Bscdmigieatier Ihépryemcéwde pbgaptdeih’, raafbaumab, PKC412,
sui tabl e bin

| ubrii t ) )
nepali g eoH Tagenet aBRgeRits fhry SRR firenegtin wesptqgagonists).
See, \‘Wa‘?@élét ¢akaiﬁ1&éhutéi%/ TREGBY I?;ve§ld 'O,tﬂﬂhéfln’ibl nW%r Sa 44: 409-15,
i nclude starch ealn nat ur al ars such

Camppchiatoeebal. (A | Uﬁt&is@PhMmO’s\)é%t e4@923'cﬁ1ur\’aﬂ Wiiagaarden et
al. (2355} DEMA 295 T808) 7§, PERSI Ao, 685558840 CltahaH /31, and U s,

Patent No. 6,881,736 to Manley et al.; each of which is herein incorporated by
reference for their teachings regarding these compounds. In particular embodiments,
the compounds of formula (1) or formula (ll) or salt or solvate thereof is administered in
conjunction with a compound of formula (I11) or salt or solvate thereof.

Where a combination therapy is employed, the therapeutic agents may be
administered together or separately. The same means for administration may be used
for more than one therapeutic agent of the combination therapy; alternatively, different
therapeutic agents of the combination therapy may be administered by different
means. When the therapeutic agents are administered separately, they may be
administered simultaneously or sequentially in any order, both close and remote in

time. The amounts of the compound of formula (1), (1), (111}, and/or and the other
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car boxynet hyl cel | ul ose, polyethyl ene glycol, waxes and
the like. Lubricants used in these dosage forns

w0 p@eessodi um ol eat e, sodi um stearate, nmagneBCTIIG2006/045776
stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. Disin fgrators i ncl ude, w thout

Lmtation, ..starch, nethyl cellul o ar nt,oni.t e
phary B b8 st Tk doB Lol a5 B8R Tke 38hor ALAHUSFation wil
be sdletteeiimBpdet, totw:hwmaélmlr@dmhemp@ﬂab@uuc effect.

granul ating or slug addi ng a | ubricant and

difhaimnagey a'éﬁﬂ"lﬂiﬁg@,@i’ ﬁgapiﬁddof e edninigtratioR epay be presented
as dlé@l‘é{éj{]ﬁlté SudH 5? %5@&&?% IQQ; gBﬁ,d%Pé‘BP Fé?fu.l%é“é gtoéﬂg%)ég or

conm nut ed, ase as d ScCri

suspemsiongfri aqwéd)us owmdmaqubousiﬁqwslscdé\dlbb foams or whips; or oil-in-water
carb()ﬁx%eth IceIIu an aliginate, gelatin, or

liquidIPUlRGHA orilRtesin 8’ Su'dae@H Siff%n retardant such as
P¥ARfiddtAncd fb Bl %gl,’rgﬁls?r‘éﬁ% 1 HePforR WS &bIét or capsule the active

quaternary sa t and/ or an absorption agent such
drug ashpenent can bleawinbined vdihcm oralymghiosid pharmateutivallylacceptable
wet t

inert Baiie" 5o 37 ciadoia B ialcvater 2Bahe e PPuderu e be prepared by

comraiplutih NS c@FthH%%Sélﬁtéble AARL SR drfd RkiRE whsa aieilarly
forcing through a screen. As an alternative to

comrgingitrd ahawﬁ@acqui@ab@w@r shelxagraa ediblezarbohydrate wgh farrexample,

starcé%ﬁléﬁén mlgﬁoﬁ&d d)r g% |{v§§\ll'é .Iq{%éerjﬁgﬁeefr&cg%lgyné% gﬁgcan also be

presentbri cat ed to prevent sticking to the tablet form ng
di es by neans of the addition of st earic acid
t(‘ead?%‘%%s <3 be npadle by Prapaiihp POW e”T'HétW% @ﬁ.cteépeeed above, and

f|II|ng"FP?‘ﬁ1%H %S'Iasun H58L1R8. ”@I%ﬁﬁf‘sdaﬁcm rfcﬁﬁi §Solfd?380§ﬂﬂ:‘§s talc,

resent 1 nvention can i ned wi
magrﬁesetmfsiteawat@ cba1mum ﬁaarate ror aotid pokypthgﬁlemj glynbbcarabe eidsled to the

rec vvlthot th oug ulatin I
powd: it lesgahe MiRicidherghotn Adianstisalis Bl s08slzmgagent such
as ag%ﬂf‘e?ga?t d:élgluﬁ{ carb‘bﬁéié BBSG&QFn @érb%ﬁ&ie' &h a%o%@éﬂ@é’d & improve
ar_or polymeric material and a polish coating of

the a\wa kility af éhep nedierienDyben e §a|@%u1e eingegtad.t o t hese

Mﬁ?@%ﬁ% ﬂiaé%F%J%)?Heg% P‘E)b ifﬁglré' |p§€rp§$ﬂgosﬂca@@dlsmtegratmg

agenps enacelbring g eandido boirdosportaied into the/ Aiixtar@nBultable binders
contai ns a predeterm ned ampunt of the conpound.

includg staish celat mﬁtefﬁéﬁéaarﬁysws@%gmcageﬂﬁ@e%l?&é@m GOf a
sweethd RPh¥tkhianey SthtASEGHRs such as acacia, tragacanth or sodium alginate,

carboxymethylcellulose, polyethylene glycol, waxes and the like. Lubricants used in
these dosage forms include sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride and the like. Disintegrators include,
without limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.
Tablets can be formulated, for example, by preparing a powder mixture, granulating or
slugging, adding a lubricant and disintegrant and pressing into tablets. A powder
mixture is prepared by mixing the compound, suitably comminuted, with a diluent or
base as described above, and optionally, with a binder such as carboxymethylcellulose,
an aliginate, gelatin, or polyvinyl pyrrolidone, a solution retardant such as paraffin, a

resorption accelerator such as a quaternary salt and/or an absorption agent such as
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solution, while elixirs can be prepared through the

use of a non-toxic al coholic vehicle. Suspensions can
wbeoo7o64182 at ed by di spersing the conpound in aPCT/US2006/045776

non-toxi c vehicle. Solubilizers and emul sifiers such

as ethoxylated |sostearyl hols and pol yoxy

RN ST —

wetting withcs bﬂ‘fdé? s‘abh%ts léﬁrétatfdhcrba"ﬁte SYERIE AicHags sbﬁﬁlons of
|1ke can al so be ad Where appropri ate, dosage uni t

cellulogicen raﬁlym%wfraate@aw alédjfﬁrﬂlngtthmug@ra galigebeAs an alternative to

oranBHG BRI ik T OL I 13 B i em o et

mpee‘maﬂgo fanipd slags ibrgkerr intsrgedliley) T driatiuledt earé Qibridated to

k the |ike. The agents for use
prevarl e hggtottbet“t'aﬁlem@m diesarmeans o4 e peditigs of stearic acid, a
stear%f’é“s&l't ShRy @fdm'irﬂaréﬂg ﬁé'\d?)frlclai ﬁ\%&ﬁ S8l th¥R'o% @@%{‘éﬁsrnto tablets.

such as smal |l uni I ar veS| arge Wt
The ¢@ppolrds ahthenp:rasehtalmvbhum vas latéoelse combirssxhwith deee fiwwving inert

card LS VB S BT EL P G Gh SR g o
slugg‘i\ﬁl@ Btepsf OA cleef repRbdb rﬁﬂoﬂe@tl\t/@ BodMi r?gs%‘r‘is@"wga&t & %%afl'ﬂa% coat of

al so be delivered by the use of nonocl onal "anti bod
shellag 3 pertingiabsugairaripsiynetic wHetetialtand e pofislundaling etwhssan be

oroR SRR, eSO A 5ed Lo 8 BESPHRLEY e ur

dosagesyners can include polyvinyl pyrrolidone, pyran
cQo oI rr_er pol yhydr oxypr opyl net hacryl am de- phenol

p }d&@@r@q g@lgmm,aﬁﬁrmﬁ@ﬂ@hstogan be prepared i in dosage unit
o R SN A

Syrups claastm [ofephiaxdti Iag x:lwstab,hmg the gomapsunc ef allsuntablgdldveréo_hgqueous
solfE B e T e e ot i SaS B biprlEat AEShSic vehile
Susp’éﬁlsﬂ)ns%?irv Bé 'f(ﬂﬂﬁﬂ&t%ﬂ Bl@bé&ﬁfq ﬂ‘LeSGorﬁngr% LN&' h%?\ytbﬁlﬁsvehlcle

ycyanoacr | at es an Cross
Solulmllzﬁ@ns ansheimy fn@s@Uchmejgexﬁateahaomawaiaodnlols and polyoxy

ethyip S Sk By BCRreE e /0] SEETR PR BRI oft or natural

swedt@fi@isrori shcchbfinel et HrifidialVdvdetbhgrse Bhdehdilike @bntdlgd be added.
reci pient for a prolonged period of tinme. For exanpl e,

t Whgte pperapigie dlasagertjt formulations for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the

release as for example by coating or embedding particulate material in polymers, wax
or the like.

The agents for use according to the present invention can also be administered
in the form of liposome delivery systems, such as small unilamellar vesicles, large
unilamellar vesicles and multilamellar vesicles. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine or phosphatidylcholines.

Agents for use according to the present invention may also be delivered by the
use of monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds may also be coupled with soluble polymers as targetable

drug carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer,



10

15

20

25

30

be delivered fromthe patch by iontophoresis as

general ly described in Pharmaceutical Research, 3(6),
w@1®704086) . Pharmaceutical fornul ati ons adaptBdI/i82006/045776

topi cal adm nistration nmay be fornul ated as oi ntnents,

Creams, suspensions, Iotlons pomders sol uti ons,

oy R o BRI BEB 3o Bl Bl S F g TS o, o

polyetfiéhe it sdiyiPsink RebEmurad aith Pasmieyl residaps! iRegthasmare, the

topi cal ointnment or cream Wen fornulated in an
compsuResEay be geuntad toe rlags @abmegr@@a% Pehnpdisafiliip achieving

o Lo RO TG 0 AP ol

polyhiydroxyduegic wmdhpalyonhbes;terswtodgraceteds,mdjmlby@rropgrrans

o S SHPIR ST oredl R Pboa i Bk b bAo S Mioges
d%mégéﬁﬁédq féll?r‘?ulﬁﬁ r‘lé’ Sdaprenses ﬁ"ﬁﬁsd!érrrfﬁl SR iMREaB6N may be

suspen In a suitable carrier, especially an aqueous
preseitéd andisdreiepatahes nﬂend:ecbtp eaininiis fintineatet contaet wiffethe epidermis

o g BB 7R 5k BB 0o SEB) st mey

be de?&éfécﬁfré\ﬁ\dﬂw@rpd%ﬁ belibMepRIRZisSas gandRill ekbrlesd imPBRarmaceutical
nposi ti on of the invention, including acids such as

Resear,fé*t i3(6), BdBi(3986)-tric, lactic, phosphoric and
hﬁ{a%ﬁk [lhé: §|1n%1at|§|’fil§ 88 %lhfof"lﬁ)ﬁ%ﬁ aldiml 96hﬁiﬁay be

sodi mp um Ci

formuatdidlas @m@h@hl@, cégeins oajsp@hbmbalbabna,rmb\ndlérkeselusuna pastes,
as citrate/ dextrose sodi um bi car bonat e and anmoni um
gels, sRrayis: agrossliAr ats-ds, bases, and buffers can be

' 'P%'r‘l'l%%ﬂnbﬂtsa& i Lo cﬁﬁél‘ é)‘a@ e 9848 Ef%re r aﬁfe rtn'aﬁth and skin,

nposition i n an ophthal m caI y accepta
the farmu‘mirwsumlaﬂwl anppjmldl 3s adopiptlatintenart] arcream. kiélhen formulated in

an oih&ﬁ%d@%%&g{eqﬁgco &ﬁ"@g{f gpmwplsggﬁ r\T/\{Dl n%ltti@ﬁg h&a8Mic 5P a water-
mlsc@@“@nhﬁhghi?@ééé/ Aﬁé@@tl@@l ethetd@Re iRyRdistirhay BelfofBulated in a
hose havi ng sodi um BGSaSSI um or anmoni um cati ons and

crearn ity anl @jl- lmwaﬂar ereans pasd ar e wai@r—m eil bpR®sphat e,
RE Pl lpbons Bugarhd B o bl foRetotie e
includel Byyaidedpaivherein thé hetimwgl?edlent is dissolved or suspended in a suitable
carrier, especially an aqueous solvent. Formulations to be administered to the eye will
have ophthalmically compatible pH and osmolality. One or more ophthalmically
acceptable pH adjusting agents and/or buffering agents can be included in a
composition of the invention, including acids such as acetic, boric, citric, lactic,
phosphoric and hydrochloric acids; bases such as sodium hydroxide, sodium
phosphate, sodium borate, sodium citrate, sodium acetate, and sodium lactate; and
buffers such as citrate/dextrose, sodium bicarbonate and ammonium chloride. Such
acids, bases, and buffers can be included in an amount required to maintain pH of the
composition in an ophthalmically acceptable range. One or more ophthalmically
acceptable salts can be included in the composition in an amount sufficient to bring

osmolality of the composition into an ophthalmically acceptable range. Such salts
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i ncl ude | ozenges, pastilles and nouth washes.
Phar maceutical fornul ati ons adapted for nasal
w@odin7/6462 ati on wherein the carrier is a soli dP¢TUB200€045776
a coarse powder having a particle size for exanple in
the range 20 to 500 m crons %gh is adm nistered in

nolude BB HESind Fodlm Peribéhlra of pREEH psrabdBhfiride, cirate,

ascorbhté, ib@r@l@\{\@bhbsblﬁﬁtté bicafsoriste t sulfelis thiosealfaiBUirt lsibliéite anions.
forrrul ations vvherel nthe carrier is a liquid,

alihRANacedicad formulationsadaripe dgr opicad aﬁagraﬁtratl@)%m the mouth
inc|udé‘|6§gg§ é%gﬂés gﬁd%}(l cgli' Hans of the active

I ngre ar naceu or rul ati ons adapted for
afhiarmnateaticad foroyulatidred adapiadifochastd afdinmnispration elterein the

carriel 5 p3pl8 3HRAS gicorkea PLdaE eV BP eI P APG  AgrRple in the

rangenﬁ@% 586MmiicRind WhAkhfis %HﬁfﬁlsteD 83 i B{eeMahfat in which snuff is taken,
formul ati ons adapted for parenteral adm nistration

i.e. by mplduddwaqmuyoagmmmnamlmaegetfr@m hesantgieet pbihe powder held

coso LR Sl 5oL O e UL o,

adminisBhioh es\W hdkdlRprdy) 608k RhsdiRopstincidad dggebpsdioil saildtions of
aqueous and non-aqueous steril e suspensions which may

the a@"ﬁ@ ingeedieRlbendi ng agents and thi ckeni ng agents. The

f ?fh'&‘rlngﬁbﬁpéal ?}%Lﬁ&tl@ﬁ??&%t@g thP H'l’ﬁ'ir’hstlﬁj l?% nhalation include

mul T 0sSe co ners,” for exanp Faries
fine pairiidle dustudommystbawatmayede|generéted¢>§/endansdf various types of

I hilized ndi ti guiring.only the addition of
meteéq%g eePquéU}'F%‘E?lr sr,lr@i’ V?‘?ﬁs C&)& Y% &t er for
' 'ﬁh%?h'a@@éhca}l'?%%léﬁ@hé’ aBApied fbPp H%te@‘h&ﬁﬁﬂéﬁmﬁwclude

[ nj ection solutions and suspensli OI’]S may pr epare
aque©us>andtrmn a@uepm!mmeule |gjea;hqh @gluﬁl@dst\/ﬁbmmy ¢ontginanti-oxidants,

buffeﬁﬁn‘g) a#e%g ci%{.ﬂ?“%sa@w giﬁ ey eé'qéﬁg%%ﬂaﬁ%'? isotonic with the blood

of thé iﬂﬁélﬂﬂé‘dﬂ@ piéfAfiaft Hdurlbus anyndreagse s bievilca9Gspetisions which
ection or other device for ocular del i very.

may lax | uspending aganta @nddbickeniag aganthe Thedermulatipas may be
prese:m%@ﬂgﬁ 1 FBZ}e'rHlYIﬁ 'Hds%rbdnl?gbgﬁsg f@re&a‘?ﬁglb%rea%d ampoules and

NEravierea vi ces, conta
vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the

addition of the sterile liquid carrier, for example water for injections, immediately prior to
use. Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules and tablets.

In some embodiments of the present invention, the pharmaceutical formulations
are adapted for intraocular administration by means of intraocular injection or other
device for ocular delivery. Examples of ocular devices that may be used in the
methods of the invention include periocular or intravitreal devices, contact lenses and
liposomes. See, for example, U.S. Pat. Nos. 3,416,530; 3,828,777; 4,014,335;
4,300,557; 4,327,725; 4,853,224, 4,946,450; 4,997,652; 5,147,647, 5,164,188;
5,178,635; 5,300,114; 5,322,691; 5,403,901; 5,443,505; 5,466,466, 5,476,511,
5,516,522; 5,632,984, 5,679,666; 5,710,165; 5,725,493; 5,743,274, 5,766,242;
5,766,619; 5,770,592; 5,773,019; 5,824,072; 5,824,073; 5,830,173; 5,836,935,

1
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| i posomes. See, for exanple, U S Pat. Nos. 3,416, 530;

3,828,777; 4,014, 335; 4,300,557; 4,327,725; 4,853, 224;
wWa240645D; 4,997,652; 5,147,647; 5,1 64,188; PCT/US2006/045776

5,178, 635; 5,300,1 14; 5,322,691 ; 5,403,901 ;

5, 443, 505; 5, 466, 466; 5, 476,;1 1; 5,51 6,522;

5 06925 8 508 SEBCH0: Sotibee S 0oR ol ol o1 AT 1378

8, 126%&?243 0463366, 8,26,1]0903 6, 59938@596335 :ﬁ@ﬁWﬁS 797, 9@845984
904, 144: 5,916 5§ 001 . 386; 074,661 ;

6,71 91%504 §566¢;9605apd ¥ GPth f@@l|C@t|015lj§030@@3/@059@8@9@04/0247645
anc, 0GR, iyt Ay it doRince forpurposes o

their i2aCtBhQe &1 0BEcalaiDACE247645, and, 2005/ 01 13806; each
o which is.herein.incor ted b eren for
© T Bt st o AR Sesioned fesheuenioued reipase of one or

more ‘ih‘érbééuﬁ@ bgéﬁ%ﬂ?m&@plﬂ%flﬁéd Q*@I%hgé 98tebUnd Sifstained dose
controlled rel ease of one or nore therapeutic agents

kinetios and permiepbiityd efGantelledireleese maayebe azbctialsaéttmwgb the slesign of

oty IhaReRieaERERE itk SBPES R oo Ces
b|odegmhﬂ@bﬁier®@abiefﬁo$jrﬁéﬁs ehy Ip“oebﬁ(eﬂmbrrﬁ vRgh *alc@i?atéf(EVA)
bi odegr adabl e/ bi oer odabl e p (eth Iene

superyAialyZeadieV Al éﬁxclmwalksé @9@ala9@KHP@e@eﬂwAgelluYose

hydrognglogyymemab lc%ﬁuloﬁé ?ﬁcel Q/c %ﬁbl Hbl??gqyéd\g acid,

poly(laciicy G, (nodtyardrryelrldppbﬁ/p@ymo mcﬂéecuiar d/elgwmd; yp(dlymter chystallinity,

copolfiiel hafos, Pyasasndeydtiot titage Thish eomatts Gcpirgt addition
and p‘églgtf’éﬁé %‘énnog%#hﬁf"ﬁ/ﬁl SidrRi drgg%ﬂﬁ% idm, &)6%10‘?1' Bsolution and

tion an olymeric coatin at W || enhance drug
Osmodisffu3| on, erosion, dissolution and OSI’TDSI S.

del i.ver [ ocul ar deyice
EOMBLRIPRE TorGug datebrlats Gbu ] oRPicBS AL apRbUT Gne or more
actlv@MrﬂBrdn@!t@djﬁ%ntb ke préstita fetheqndieatid @@ Bf adFmiisedtion. For
For exanpl e, the active agents may be admi xed with any

exampleaiieaetive agents may bptagdsnised wihpiranphaimagesdisally acceptable
excnp'rz;ég:l:, é%ét%s? Z%l?ér‘age p&é@@.{ p?\ﬁc?élj Hleﬁ’lﬁgsg%gf;é{ré O?Bll@h%@gélﬁs stearic
acid, takgmaguesion @tearaeﬁmulgnasudrrtzakmepmdiaht andtalcium salts of
phosphoric and sulphuric acids, acacia, gelatin, sodium alginate, polyvinylpyrrolidine,
and/or polyvinyl alcohol, tableted or encapsulated for conventional administration'.
Alternatively, the compounds may be dissolved in polyethylene glycol, propylene glycol,
carboxymethyl cellulose colloidal solutions, etﬁanol, corn oil, peanut oil, cottonseed oil,
sesame oil, tragacanth gum, and/or various buffers. The compounds may also be
mixed with compositions of both biodegradable and non-biodegradable polymers, and
a cartier or diluent that has a time delay property. Representative examples of
biodegradable compositions can include albumin, gelatin, starch, cellulose, dextrans,
polysaccharides, poly (D,L-lactide), poly (D,L-lactide-co-glycolide), poly (glycolide), poly
(hydroxybutyrate), poly (alkylcarbonate) and poly (orthoesters) and mixtures thereof.
Representative examples of non-biodegradable polymers can include EVA copolymers,

silicone rubber and poly (methylacrylate), and mixtures thereof.



10

15

20

25

30

phosphori c and sul phuric acids, acacia, gelatin,
sodi um al gi nate, pol yvinyl pyrrolidine, and/or
w@odoyws41y: al cohol, tableted or encapsul ated fBPET/US2006/045776
conventional admnistration. Alternatively, the
conpounds nay be dlssolved | polyethylene glycol,
col rbo

i dal
BRG0Pl o SR S gt b2 i oetevle
aquecﬂjd corﬁﬁééﬁﬂ@n 8lich hrWﬁé”h %mbr@é‘@'é @ell‘h@é in a concentration

fers. The conpounds may al so be m xed wt
effectw@ﬁpdypmqi@geumgbmqm eordaelgwilliy s eyeapgwith lacrimal fluid. Suitable

aelin 35 W2 HBRBIAR oFa FEY YFER 3p PSRl by ey TR Wim *in st
gellabixaapliesd h%rdih@ﬁﬁ@[lmb%bﬁcﬂ SHyTIQstS oblesv egoositcthnatéorm gels upon

al bum n, atin, star cel | ul ose, dextrans,
contag’bwgggg%ﬁge ,oaéngth lggmna{ ﬂ}llg pg@lpg@)clucﬂﬁﬁ tpore viscous liquids such

as seﬁ-ﬁ)-*ﬂgr oxy(g 864 %ot Bi lg%?so Ha® %&pﬁﬁ@uﬁs tlxwgdcﬁjg%sepcgﬁélosny or gel

utyra ylcar ate
stlffne(ssrm;imeadmlm$traﬁuh L] umuam $éwrfopexarRpls, é.sleIM@(QGﬂﬁ) Adv. Drug

: f - bi od, dabl A
Deliv.J436 45218953545, dsten B EOrAAE CIPIPoRES FRfIFAGPGPaR 8 1o
teachﬁﬂﬁ o athiSies [P pbRherBiiaF 08E fLdéNal degnaivehy.ons for

ocul ar dellvery al’so include in situ gellabl'e agueous
colieshderstoodsby H’\@Q:Siﬂﬂﬁﬂs Intherartthapin edditiandelthe mgredients

partch%c(E( @Sﬁp%&é:qo aﬁ%ﬂé,t ! ' ggrréu flgl’:’ll:ﬁt hv? ! é@PH%WéF%@th '<BHventional
in theSi4t hatihg raghtd fwthéqwé of fatfrulgtforbint quistionotFdriexatmsle tthose
t hernosetting Pra ynmers. The term"in situ gell able" as

suﬂangéqr oigd edminis mtrwe'smﬁb!decﬂawynngqgeags of |ow
Wy %§81Sdacg ﬁ\%t ﬂ'lfd(;asqglju e éhtﬁﬂ?%%@%cmct&rﬁé@uﬂ &f frmula (1),

o In €S nore Vi scou
(I, ok (lyyisdsdrairtdte pesdl ’&eairmémmaai appiicalty,toe aomLmtgﬂlcmetdfahe
exhi bit substantiall ncreased. vi sco

acmigE et @8N R TP R YR Wil dane Sé';}i%rsaé‘%mttﬁf of factors
mclucﬁgg"’f@r% Hﬁ)e 1B Ggfe%md Weight g\‘ e H%Hrﬁal hgy Pré’nlé‘_e7 condition

fel'n I'ncor porat e ref erence
requiping p@atmeof the seveity lof M’g@comdlb&mﬂbaé‘@tl@bﬁe @fahgfersulpgen, and the

oo g2 O R,V B BTG 8RB 1 Btoncan

phys|§@’nt¢m'(éf‘ha4—|éf€ntl oned above, the formnul ations may
i ncl ude ot her agents conventional in the art havin

rérgamllvOthtera@mwmcbﬂf fosimia €} i db. (W), giisaltiossolvaie 3 thereof will be

given; |ﬁQH§ §ngr% fll t?])gi %(8@4 Igé BbaP hRigH ST reListehethamMEY per day and
more usually in the range of 1 to 10 mg/kg body weight per day. In particular '
embodiments the compound is administered locally (for example, to the eye) and the
total amount of a compound administered may be 1ug to 10 mg, such as 5ug to 500ug,
or 10pg-250u9.

The following examples are intended for illustration only and are not intended to
limit the scope of the invention in any way.
EXAMPLES

As used herein the symbols and conventions used in these processes, schemes
and examples are consistent with those used in the contemporary scientific literature,

for example, the Journal of the American Chemical Society or the Journal of Biological



According to the nethods of the invention, a specific
conpound of formula (1), (I1), or (IIIl) is
wa@cdirneessered to a mammal . Typical ly, the anouP€T/0B2006145776
of the adm ni stered agents of the present invention
wi || depend upon a nunber of \%actors i ncludi ng, for
ex I t.he, age, _and wei ght % the manmal , the precjse
CherG StRcR B Aaieng et Shienlotar RPLERaRars g ofaall tsed to
desigritdiaiifg actd ' sl fHikh él@%&ﬁﬂ% & ?ﬁﬁh tf?é“@-ciiyﬂ\ﬁgwation unless

route of adm nistrat ion. Utinat e anoun
othempdsexnotage dnless etherwiss noted, all startiag matbsisisaiene abtained from

con g5 T N T o SRS SFFSHLAY. oo
abbréviatidves maydse 0§edinlihbCexkpiblesake thRAHABE B sﬁéc%ifri]ceation:

recj pient (mammal) per day and nore usually in
r $h@Ea@e)i1 to 10 ny/ kg bodyngdmdhgrapes); day. In

pq_rgi:t%yar enbodi nents the fﬁegﬁﬂﬁ'ﬂgﬁ&s adm ni st er ed

| oc ‘(for exanple, to the the total anount
ofula(roiongdidersy} admi ni st er ed pshypdumdsert syuble inth)such

a to 500ng, or 10ny-250 The fallow ng exanpl es
aﬁ\é?ﬁq\%!aergded for illustrat irB?(P@W“W%IﬁE)? are not

i N @Q8@Raho Iimt the scop i hpvention in any
vvaymEXAa LES As used here%é)mﬁe)agm ol s and

conv.dintiayesnousigd i n t hese piofidstrs, schenes and

e les are consistent with those used in the
cmmﬂéﬁﬁﬂéki entific |i t@?g@"ﬁg?)’f or exanple, the
Jqﬂmtmﬂﬁmblé@?;m“ can CheR ¢onp®sihpdat@re)t he

Jour nal of Biological Chem stry. Standard si ngle-letter
omMinHindeuies);t er abbr evi at i dh€ure);general |y used to

i ARG at i on uni 18 QWL EVaT BRI o
otTigreteatomatrey; al | start iR (rvicesd phasaipr e obt ai ned
fromcomercial suppliers and used w thout further

plHCM (cichloiomespane), i cal | y, DERddiahldroathage);
PN AR REHAEY, oMM eEaRbER, 2
( MNISEgRamethyldilyi)érs) :  MMENdrhethyisays) ;
TIPS (triisopropylsilyl); TBS (+butyldimethylsilyl);
HPLC (high pressure liquid chromatography);
THF (tetrahydrofurany; DMSO (dimethylsulfoxide);
EtOAc (ethyl acetate); DME (1,2-dimethoxyethane);

EDTA ethylenediaminetetrgacetic acid

FBS fetal bovine serum

IMDM Iscove’s Modified Dulbecco’s medium
PBS phosphate buffered saline

RPMI Roswell Park Memorial Institute
RIPA buffer *

RT room temperature
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(mcroliters); psi (pounds per square inch); M
(rmlar) MM (millinolar); N (Normal) Kg (kilogram i
wQ 2007/06475avenous) ; Hz (Hertz); Mz (megahert z) PCTDB2006/045776
(ol es); mmol (m'IIim)Ies) RT (roomtenperature); mn
(mnutes); h (hours); (rrelé;l ng poi nt) TLC (th|n

l(?é@@r@@ @%@i’%ﬁ "%M}'?dléh%ﬁ ,??E{)@,g{g oxycholate 1% NP-40,

5 mM &oéliun® bﬂﬁbbéﬁ@date%mgodmmﬁluﬁﬁﬂb?’hﬁ@b ééf@e inhiBAer cocktail.
(acetl c acid); TMSE (2-(tri rreth%I silyl)ethyl);

(tYnlges pihenisg mdlcﬁt@u;b qlttnempsam 5P PES e)ypr)esser@m C (degrees

Cent raa %’%@?%%‘ﬁ’af‘g%?ﬂﬁbﬁedwﬁ% oe[}"ﬁurat?]%ggr\@é Loth temperature

unleésjbmr\mslesndtédm de); EtOAc (ethyl acetate); DME (
EDTA et hyl enedi am net etraaceti ¢

h h
Qngé( %rﬁ%%e%%hbeﬁhﬁ SRiNeses wk intepadipiesparticularly
usef@qhk?ﬁég%ﬁle%ddf%n?éﬁjrm%oém% g;mfpé{?%ggf saline RPM

Roswel Park Menori Institute er * RT room
Intemnagi:ataﬁxaeﬁplesn nmM NaCl, 50 nM Tris-HCl, pH 7.5,

Pfep&{’? %?ﬂ’@e?éﬁﬁwg gé’%dﬁ’%%ﬁ 32 anMasgglotjglase

HJ@hi bi tor cocktail. Unless otherw se indicated, all
t eNper atures are expressed in OC (degrees
i
H,C—N
\ -
N NO

2
Procedure 1:

To a stirred solution of 18.5 g (0.11 mol) of 3-methyl-6-nitro- 7H-indazole in 350
ml acetone, at room temperature, was added 20 g (0.14 mol) of trimethyloxonium
tetraflouroborate. After the solution was allowed to stir under argon for 3 hours, the
solvent was removed under reduced pressure. To the resulting solid was added
saturated aqueous NaHCOj3; (600 mL) and a 4:1 mixture of chloroform-isopropanol
(200 ml), the mixture was agitated and the layers were separated. The aqueous phase
was washed with additional chloroform: isopropanol (4 x 200 mL) and the combined
organic phase was dried (Na;SQ,). Filtration and removal of solvent gave a tan solid.
The solid was washed with ether (200 mL) to afford 2,3-dimethyl-6-nitro-2H-indazole as
a yellow solid (15.85 g, 73 %). 'H NMR (300 MHz, DMSO-dg) & 8.51 (s, 1H), 7.94 (d, J
=9.1 Hz, 1H), 7.73 (d, J= 8.9 Hz, 1H), 4.14 (s, 3H), 2.67 (s, 3H). MS (ES+, m/z) 192
(M+H).

Procedure 2:

Trimethyl orthoformate (11 mmol, 1.17 g) was added over a 2 min period to a
solution of boron trifluoride etherate (12.5 mmol, 1.77 g in methylene chloride (2.0 mL)
which had been cooled to -30 °C. The mixture was warmed to 0 °C for 15 min and was
then cooled to -70 °C. The nitro indazole (10 mmol, 1.77 g) was slurried in methylene
chloride (30 mL) and was added all at once to the cooled mixture. The mixture was

stirred at -70 °C for 15 min and at ambient temperature for 17 h. After 17 h the mixture
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Centigrade). Al reactions conducted under an inert

at nosphere at room tenperature unl ess otherw se not ed.
wab@70ei75DwWi ng exanpl es descri be the synt hesespPof/US2006/045776

i nternedi ates particularly useful in the synthesis of

compounds of fornula (1) andg(l1): Internediate

vas 165 38 i L RRILE L0 8hcion ity st v s
sodiuritbicareena®) sdluten (ZO ﬁh& 5mg the olgénluﬂﬂyber@bparated The agueous
3-nmet hyl -6-nj tro- dazol e in %Qﬁ et on ?dl
layerW@%ﬁw@ﬁtﬁér\wtmmthwla%e sh@@aez(@om he Fﬂﬂ '896 chioride layers
were éJHﬂB‘ﬁFPyellﬂ(é’ﬂFéﬂf% ﬁw%éetr%\"grgon tQheﬁEbﬁ{Jlér{@cﬁBhHé'lé’gfér was

owed und for
distilleglolindartredased prmasacb untiler 1ﬂedluceeauameelssl?moeantl5b hel.) was added

and thegnainfanting mETVITR Hiegr RAPUrbRONRG (rEbbRaRtRaTre
resultlﬁéchq a”QQIIOVJ QﬁrrSﬂ %‘érﬁ’ro‘dﬁét was iifdd dydiltragor &y give 28idimethyl-6-

par dat ed. The  aqueous phase was washed w th
nitro- 2tdthdazote (65 %, nunol, t.25 ghps edighbyelaw popger it NMR (300 MHz,

OGSy $ BT bIE hf 7 efal o < EvHE T T S b 1H): 414 (5

3H), 2I6¢ §03Hd s%ems*aﬁ& ) obl Mlﬂlrl]-g (200 ni) to afford

23d nitro-2/-/ azole as a yellow solid
ProcediireSs g, 73 % . 1H NWR (300 I\/Hz DI\/ISO dé) d 8.51 (s,

1 é2'gl4rod’d‘] =orr?aH§ e —n| I\%?ff ;» 1.28 g) was
iyl bytfom gagk Speliye Qe (
dlssol(/é@ 'VDI’EI‘I &TrﬂﬁQqWDWIQO (&0 Al |&Y1|d v@éé fi'@él@drmiﬂecénderﬁramulsulfunc
g) was a over a period to a sol ut rh
acid B(ar?ommoh @47@nﬁ)|t§e'leidh@iﬂatslé8ktt[w 5Thﬁrﬁlwry1/\'@87’fraai%d with dimethyl
I d o
sura AL B0 Ea el 9ok stsbog o 721
After Y2 4 fisick geldwe dlurgy \irvi@ oﬁ@mé’dileTheLsimry waazcobkact and was slowly
ot o s e e B B T B e oxracted
with rg@ﬁy@r?ét ¢H16rid& %2 x 20 mL). The methylene chloride Iayers were combined

and back extracted with water (20 mL). The methylene chloride layer was treated with

propanol (10 mL) and the methylene chloride was removed by distillation under
reduced pressure. The solid was isolated by filtration and the yellow solid washed with
heptane (5 mL) and air-dried. The 2,3-dimethyl-6-nitro-2H-indazole product (70%, 0.97
g) was obtained as a light yellow solid. 'H NMR (300 MHz, DMSO-dg)  8.51 (s, 1H),
7.94 (d, J=9.1 Hz, 1H), 7.73 (d, J = 8.9 Hz, 1H), 4.14 (s, 3H), 2.67 (s, 3H). MS (ES+,
m/z) 192 (M+H).

Procedure 4:

Into a 250 mL 3-necked round bottom flask was placed 3-methyl-6-nitro-1H-
indazole sulfuric acid salt (5.0 g, 18.2 mmol) and methylene chloride (25 mL). The
mixture was stirred at 25 °C and was treated with DMSO (5 mL). Dimethyl sulfate (6.7
g, 5.0 mL, 53.0 mmol) was added via syringe and the reaction was heated at reflux in a
70 °C bath. After 7 h HPLC analysis showed 9% starting material. At this point heating

was stopped and the workup begun. Saturated sodium bicarbonate solution (35 mL)
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stirred at -70 OC for 15 mn and at anbi ent
tenperature for 17 h. After 17 h the m xturewas red
w@pa7let762 ogeneous. The reaction mi xture was (RENTREA6/045776
wi th saturated sodi um bi carbonate solution (20 m )
and the organic |ayer separahied. The aqueous |ayer was
W h |
o SBULASE AU SHTE 80 byl sppg ana o
aqueonistiayeiavas e@B@cﬁeﬁ)thﬁl’l‘r&tm;dem bblwdel(Earmh)e Tlae’metlwléne chloride
djstill egmﬁﬂder ressure unt i |

layers Wete ¢RIH @ﬁ%ﬂw‘ﬂ?s & W WRIGE %ﬂgédﬂh}ldTl‘ﬁé"ﬁt@W&l‘ﬁmO”de
layer Whs ditRille® Uik P&jtfd@d%ﬁeg&l’é‘ifmll ﬁg|f Lt'l‘i‘é’%lu%ﬁé‘%%@gmoved
oW S he pro

pressure, resulting in a yel urry uct
Propam,als(a%mum asidefd amd dtslllbﬂtthmumefe‘eﬁueedl pnﬁslmye was continued

until aff ltllle ﬂwe?tl?%l mﬁgacl]%lrﬁ é%@%%l/e%}wé%%@eﬁ%dsa gelgckvg slurry, which

was al]dnl)/ed o Qﬁr 41925 3CF091 h. Hake él@d-uc? wé3 iédlated via $1lt9altldﬁ »and the

reSU"f'%E?VﬁJ'OWFﬁO&Qémﬁ Qbaehed Nwta(@ptam% I(Tﬁlﬁdsga'tlt’l%ﬁlﬁf €sk%,3-dimethyl-6-

i PR o 2 9505l BT sl S EBoMS 0.0 3551

(s, 1Hy rkalle w:tehwmqeml Ve, gu slgrmz 9), al 14 (g BHRI67 (s, 3H).
:2 /gzj eId a thick sl urry. The ‘sl urry was
MS ( /ey +dl‘l)rrethy| sulfate (21 .1 mmol, 2.66 g).
heat ed under nitrogen at 50 0OC for 72
Internge‘&’g?%gxﬁlféai&p% thick yellow slurry was obtained. The
Prepasation gf fy@sdictethydb-anthovas-inbiaxdig: treated with
gat ur at ed sodi um bi carbonate solution (10 nmL). The
xture was extracted with nmethylene chloride (2 x 20
g net hyl ene chl oride | ayers were conbi ned and
racted with water (20 nlL). The nethyl ene
cNIForwee Ygyer was treated with propanol (10 nmL) and
the nethylerfe chloride was renmoved by distillation
Procedite:r educed pressure. The solid was isol ated by

filtration and the yel l ow solid washed with heptane (5
M9 agiigres solulﬁlcbredf 2,Bpdimethyl-6-nitro-2H-indazole (1.13 g) in 2-

ey, PR G 2300 & B AR T o v
8.9 miRdY&Ordehtrdted AL Gﬁopv@llls‘& ov@r Ql"mhd Aftler‘fh@ al;ldl’flbn wal complete the
ice baWsNeggano,\fpg)anpgt@e(eqhm@n was allowed to H%ll' for an achmonal 30 min.

Approximately 40 ml of diethyl ether was added to reaction, resulting in precipitate

formation. The resulting precipitate was isolated by filtration and washed with diethyl
ether, and afforded a yellow solid (1.1 g, 95 %), the HCI salt 2,3-dimethyl-2 H-indazol-
6-amine. 'H NMR (300 MHz, DMSO-dg) 6 7.77 (d, J= 8.9 Hz, 1H), 7.18 (s, 1H), 7.88
(m, 1H), 4.04 (s, 3H), 2.61 (s, 3H). MS (ES+, m/z) 162 (M+H).

Procedure 2:

A 2-L 3-necked round bottom flask was fitted with nitrogen inlet and outlet and
with mechanical stirring. A moderate nitrogen flow was initiated and the reactor was
charged with 10 % Pd/C (50% water wet, 6.0 g). Stirring was initiated and the reactor
was charged with methanol (750 mL) and the product of Intermediate Example 1 (50

g). Ammonium formate (82.54 g) was dissolved in water (120 mL). The water solution
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Procedure 4: Into a 250 nL 3-necked round bottom fl ask
was placed 3-nethyl-6-nitro-1 H ndazole sulfuric acid

W@ aw/06650D g, 18.2 mmol ) and net hyl ene chl ori deCT/RS2006/045776
m.). The m xture was stirred at 25 0C and was treated
with DMSO (5 nL). D nethyl |fate (6.7 g, 5.0 ni,

was a ﬁé eact..on S ..
of amibital it \vad Efed 1o g Eaghon sifionr st Arf Adiutih rdfd) which

kept tﬁé‘ by&ion ehpsdiufdtas babbiiiderds ahtB0°CAL THd isadidhivas allowed to
heati ng was stopped and the workup begun. Saturated

procesd @it @m 9@ cAftabﬁéittbes"@agmmwa§:v5dgﬁ_0)ma@e finigbgdihpsedeon HPLC

anaty 525 B VA B8y A GSE A0 B YRR o0 ). The

methdrRll heylets dvetdlcomiliieed ahdnhe solUbat lmﬁcb\xéobnﬁd@’rﬂeducdé pressure. The
| ayers_were conbi ned and washed w th water

residya e HHRBOMACHPEHET (I bMLISRAZyas CXERSIaN Stith Meimisngphioride (3
«2s03Ekfts HAEFURS il ki 1% HAAUP 8 Sq0mGmoved under

vacuumdmwdom appromdémaetely harﬁtthm seltenht Hep’airie #0R6 mk} Wak @dded and
chloride had been r d. This

the vaighyf glsSRRN SR BB arpioRT Ao p08inE R icRbrgauot stuny

remaihB8. PrRANSHURENak %Ié{*e@doy’fllﬁa{" bh bhdldridd Lﬂrﬁért\}é@uum at 50°C for 4
resul ting yellow solid wds washed with heptane (1

h. to yield. 2,3tdimejhdicdantin-3Hedh ezl lasghe fiaer I@asamwéz@ﬂ% 7 %). 'H

sQli H 0
N e, Biva 80 ST ) 88 g, §B I e gy 11, 638 o
1H 479% (& o) =3 859sHBH), D4 (4,34 1S, (ESD, mE2) G62(M-+HBH) -
) :‘(S rr) 13(3 (I\/?FH). (ntécle'?)rredl ate Exa?rp e( &
lntermdmeaExampéé 32, 3- di net hyl - 6- ami no- 2H i ndazol e:
Procedur To a stir f
Prepazrag/oa ioﬁé\f—%phlgrqﬁy{md - "M%é; éfngce)vaT 2F-ﬁg7da)zol-6 aénlne
Hyet hoxyet hyl ether (12 nml), at 0 9C, was added a
sautigp of 4.48 g of tin(ll) chloride in 8.9 m of
i at ed HCl dropwi se over 5 min. After the
as conplete, the ice bath was renoved and
[ was allowed to stir for an additional 30
m n. Appro mately 40 m of diethyl ether was added to

reaction, rej‘{iltlng in precipitate

Procedure 1

To a stirred solution of the product of Intermediate Example 2 (2.97 g, .015 mol)
and NaHCO;3 (5.05 g, .06 mol) in THF (15 mL) and ethanol (60 mL) was added 2,4-
dichloropyrimidine (6.70 g, .045 mol) at rt. After the reaction was stirred for four hours
at 85 °C, the suspension was cooled to rt., filtered and washed thoroughly with ethyl
acetate. The filtrate was concentrated under reduced pressure, and the resulting solid
was triturated with ethyl acetate to yield N-(2-ch|oropyrimidin—4-y|)—2,3-dimethyl-2H—
indazol-6-amine (89 %, 3.84 g). H NMR (400 MHz, DMSO-dg) 6 7.28 (d, J=9.0 Hz,
1H), 6.42 (d, J = 8.8 Hz, 1H), 6.37 (s, 1H), 5.18 (br s, 1H), 3.84 (s, 3H), 2.43 (s, 3H).
MS (ES+, m/z) 274 (M+H).

Procedure 2
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formation. The resulting precipitate was isol ated by
filtration and washed with diethyl ether, and afforded
wa@2emelobode solid (1 .1 g, 95 %, the HCl salt PCT/US2006/045776
2, 3-di net hyl - 2H-i ndazol - 6 am ne 1H NVR (300 MHz,
DVSO-d6) d 7.77 (d, J = 7.18 (s, 1H),

TI58% {05 Mo 10 i i il A S

thermbm&temefridast«rogaﬁ |rﬂetr/<bwtdbt\wdd‘lcharged @esolitidredf tihlaatlbr@ubbieéf

Interriglaié FRamPle AeioP e OrA0A TN, RSG5 Gobimes) of
EtOHﬁdAﬁ(&ﬁ?%dmﬁrﬁfb:mbonﬁ %552]'42\@%%&2 Mol %6;%8 g@?%enm

and the'reactor was c anol and
dlCh|0tf<Wéyl’ﬂT1@mﬁ:(45o59 bn0 &0Gemidhtles Exaivil Ehel fiidocg)tentnmmer beated to

. rmate (82.54 86 was di ssolved in water (120 nL). The
75°C ﬁﬁ@é\e@ é}T (4 roff PCAatBr. divs.of hatsogkess ad deeireastionsvas checked

oy HPASSERRGR: AR o BAHIAEE 1 58 THI G580t woro

coolefl €8901 095 05 ot RYRfh téﬁ)@k?ﬁtﬁe'ﬁ?h éas , a&?éﬁm éfhérhﬁme reaction

reacti on was judged t
contepisavgrs Birtheheoniexttari®d wh2a°G oVere:BCemua,rmhd heptc&tttblaymlnperature for

o BB P R 0 i 0 b L Econe 2

100 nill, 6536 WoRimdd) e ah @ Hefbifiz&dmathr(s Ok vied weswL%eé)ZOﬂwémuér cake
and was extracted with met hyl'ene chloride (3 X

was thegn driedramachHymeenercat 35iGevemight so \aéfoed ﬂ’@rﬁﬁﬁﬂ?ﬁﬁ priegluct 44.75

o as PN Bpus F871 &) MRERLARS M MBS R T Sid e 11,

6.42 (‘dangJHBOIHZsHHU B30, APt 5Rge®r SN H), RBRNEXAHRLEAY (SGH). MS
reaction product sl'urry remmi ned. The prooduct was
(ES+1|"§@)£t7éc(MJ§J'|)f| ltration and dried under vacuum at 50C
Proc«{ reA3h to yield 2, 3-di net hyl - 6-am no-2H i ndazol e as
free base. (40.76 g, 96.7 % . 1H NWR (300 MHz,

Toa @Nﬁ:&l@éd de&ctaflwéd ,chérged3wﬁh WIS %1'61)0 )45hé grod]uﬁ oBI'termediate
Examglf%a](f&() 93%6aOsﬂeké+equw)z)90ﬂw (Fmrpgen ﬁ?taébcmtea(ﬂ @79, 1.27 mol,
205 SR o & CTTORBYARUhr (191 9. Qas2ml Ll eyl Tie golyton was
stirredran@ heatexbtburedlug with a jacket temperature of 85 °C for 8 hours. The
resulting slurry was then cooled to 50 °C, and water (500 mL) was added to maintain
the temperature between 40 and 50°C. The reaction was then stirred at an internal
temperature of 50°C for one hour, and then cooled 1o 20°C. The solid product was
collected by filtration, washed with water (750 mL X 2), and followed by with EtOAc
(450 mL X 1). After drying at overnight, under vacuum at 60 °C afforded 135 g (80%)
of N-(2-chloropyrimidin-4-yl)-2,3-dimethyl-2 H-indazol-6-amine.
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To a stirred solution of the product of Internediate
Exanple 2 (2.97 g, .015 nol) and NaHCO3 (5.05 g, .06
worRloy/064715THF (15 L) and et hanol (60 nL) was apPdBEUSROE045776
di chl oropyrimdine (6.70 g, .045 nol) at it After the
reaction was stirred for fousyhours at 85 OC, the

Interm&dig s ooled to it, filtered and washed
thorougﬁ?y Wi t r?cet hyl acet ate. The filtrate was

PreparatiosrafiNe{2dhlandeyrimieting d)-NjZSSHnethyiae]- )hbﬁzbﬁ@-@zbﬁ/hé’g
I_}selld was triturated with ethyl acetate to yield
(2-chl oropyrimdin-4-yl)-2,3-di met hyl - 2H ndazol -

FEE( 89 % 3.84 g). 1H NI\/R(4OOI\/Hz DVSO- d6) d
H,C—H, 28 J =90 H, 1H, 6.42 (d, J =8.8 Hz, 1H),
' 7 My, 8.18 (br s, 1H), 3.84 (s, 3H), 2. 43 (s,
3H) M5 ( E$H, rﬂZ) 274(I\/H-H). Procedure 2To a 1-L
3- necked equi pped with air-driven nechani cal
stirrer, [theflnoneter, and nitrogen inlet/outlet was
charged aSpof gjon of the product of Internediate
Exanple 2 (32.89 g, 0.204 nol, 1.0 equiv) in 425 m
Procédm*e/bl urres) of Et OH/ THF (4/1), sodium bicarbonate (51

é}. 3.0 equiv) and then 2, 4-
erd 6"1” ﬁPMlen@éﬂaaer@mcgof ntemaediste Exampley@i(v.37 g) in DMF

g ISR O B S, (b B v

room deropkeatutsy HR: Grikiuine warsastinedd &tfrt bié@igrediTHeerdaxasm hiixtire was
then & 20/%'.. The reactjon cont ents were cooled to 20 - 25 0OC
N RRAIPUBIo AN, Ice W ater bath, Andoihe pregipiiater was gollegtad vismtiliration and
héd vithew 0
was overI BOgﬁknWh%%egmétég@étgﬁg;H riéébelro ur e (% %hFO%py%%m 4-yl-
N,2,3tianettydd-inctazel-6: armme a—som efftwhmes@ud (6. 4@ge§3%)d H NMR (400

MHz, PSS S G oA 00 5 Dee ey -40ch it 7. Oz b 7 &g, J = 1.0 Ha,
1H), 6188 (i, 18T t a
) overm g}l‘ﬁ-ﬁ ?o@qa f\g?iSt%}gEdﬂ-i)l rg'god6 Eﬁ omtglﬁ%z@%éﬁg 2%23?%'*) MS
(ES+uniz) @88dMeH). 80. 1% . 1H NMR (400 Mz, DMBO-d6) d 7. 28
(d, J = 9.0 Hz, 1H), 6.42 (d, J = 8.8 Hz, 1H), 6.37
(s, 1H), 5.18 (br s, 1H), 3.84 (s, 3H, 2.43 (s, 3H.
ProcddureEb+, m z) 274 (M+H). Procedure 3

A 3L 3-necked flask equipped with air-driven mechanical stirrer, thermometer, addition
funnel and nitrogen inlet/outlet was charged with DMF (272 mL, 5 volumes) and the
product of Intermediate Example 3 (54.4 g, 0.20 mol, 1.0 equiv) with stirring. The
reaction mixture was further charged with cesium carbonate (194.5 g, 0.60 mol, 3.0
equiv) while maintaining the reaction temperature between 20 ~ 25°C. The reaction
mixture was stirred at 20 ~ 25°C for 10 minutes. lodomethane (45.1 g, 0.32 mol, 1.6
equiv) was charged over ~ 10 minutes while maintaining the temperature 20 ~ 306C.
The reaction mixture was stirred at 20 ~ 30°C (Typically, the reaction is complete in 1 ~
2 hours). Deionized H,O (925 mL, 17 volumes) was added over ~ 30 minutes while
maintaining the temperature at 25 ~ 40°C. The reaction mixture was stirred at 20 ~
25°C for 40 minutes. The product was isolated by filtration and then the filter cake
washed with H,O / DMF (6 : 1, 252 mL, 4.6 volumes). The wet cake was dried under
vacuum at 40 ~ 45°C and N-(2-chloropyrimidin-4-yl)-N,2,3-trimethyl-2 H-indazol-6-amine
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To a 2 L jacketed reactor was charged with I M5 (1000
m.), the product of Internediate Exanple 2 (100 g,
WwW@2@2064162 , 1 equiv), Sodi um Hydrogen Car bonatBCT/LIB82006/045776
1.27 nol, 2.05 equiv), and 2, 4-dichl oropyrimdine (101
g, 0.682 nol, 1. 1 equiv). ge solution was stirred

517 G550 194 BBl YA Bl KPR B SRR 6700

J= 6(DHZ5@H?CI gend, vai 20 r(lioﬂ-l)mz)smaﬁ ..&ddEmHiszmeBal(m tikB, 6.24 (d,
ture between 40 and 50C. The r g \A@%eééwsqw
J= 6%H2|sr15'd| 40648, B} et Al ,tf’éﬁbpgrﬁﬁ(ﬁ@%f EPor (M+H).
Procemwaﬂ and then cooled to 2Q0C. The solid product was
colected by filtration, washed with water (750 nL X

Toa 22l ,ja_Lcasmbd :ddmma@ythwgdd AHOBMEK 45838 mL)der)etthtaebonate (192

mL), tgé}élrggt( /g)r}/‘cgmle |ate Eliglgn%rle \éa& 1%"&1 a(% 488 mgf £f‘equnvq and Potassium

Carbokaid 1 ?Jﬂ tgoﬁ CRY Frigl @%ﬁwﬁ%yﬂﬁe gus?)e@ﬁls%t@% el A atéd to reflux
ér medi at’

am ne. epar ation of
with aNagket litmpemturerotii 38°G/ford hours. The resultlng slurry was then cooled to

60°C. & walEr L11 5 T Wae SR P BB At A e iegigiGn temperature
betwe'éh%’ﬂ’bﬁd 85(C. 3Th8YeddtioA\rad ﬁ%%dolé@@lo&ﬂﬂ@@(ﬁ&&i@sﬂrmd at an
2 eqgv.) and iodonet hane (

g, )
lntemakterrmﬂrawﬂpé PAtGrfer twinbowisx and éh%@oglﬁﬂrtp é@°§tar}ct Rl overnight

i {
attor ER TG fitd B R SRl Nt o} @SYTE X DL room
temperaturé) dm% ﬁhsﬁdﬂ t\nmnctp?aﬁ|§&g?vu(|\g$ V\Aatteehl (1: 1)'I(1@303rm.c)(p1|)t After drying at

was air-dried to affor chl o
overnight,undervagayryat 609G atiere. YRR M%@ﬂowﬁ% '@"d'“"‘ Vi)~

I H NVR (400 MHz, DMSO-d6) d 7.94

N’Z’S(%g'f“ ?‘ﬁ%ﬁgﬂd%zz"??@"m ' 80 (d,( J=7.0 H, 1H)? 7.50
Interpediate-Exarple5 1H), 6.88 (m 1H), 6.24 (d, J = 6.2

Hz,. 1H), 4.06 (s, , 3.42 3k 2.62 (s, 3H. M
Preparatign Oﬁpﬂm’fg’é’(’lﬁfﬁ?f%eﬂ?w&?’@a@% 3L 3-necked fl ask

equi pped with air-driven nechanical stirrer,

t hernoneter, addition funnel and nitrogen inlet/outlet

g~chflged with DMF (272 ml _, 5 volunes) and the
ct of Internediate Exanple 3 (54.4 g, 0.20 nol,
‘ gvb‘!"zvvlth stirring. The

\}

H,N

Procedure 1

To a stirred solution of 2-methyl-5-nitrobenzenesulfonamide (4.6 g, 0.021 mol) in
2-methoxyethyl ether (43 mL), at 0°C, was added a solution of 16.1 g of tin(i) chloride
in 32 mL of concentrated HC! dropwise over 15 min. After the addition was complete,
the ice bath was removed and the solution was allowed to stir for an additional 30 min.
Approximately 130 mL of diethyl ether was added to reaction. The mixture was stirred
vigorously for 1 h. The mixture was basified with a solution of NaOH and NaHCOs3, and
extracted with ethyl acetate (x 3). The combined ethyl acetate layers were dried over
anhydrous MgSQy, filtered and concentrated to give crude product. Trituation of the
crude product with methanol provided 2.4 g of pure 5-amino-2-
methylbenzenesulfonamide as light brown solid. 'H NMR (300 MHz, DMSO-de) 6 7.11-
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reaction m xture was further charged with cesium
carbonate (194.5 g, 0.60 nol, 3.0 equiv) while

worioned7st ng t he reacti on tenperature bet ween POI/ESRBEN45776
The reaction mxture was stirred at 20 ~ 25C for 10
m nut es. Iodorret hane (45.1 gg 0.32 nmol, 1.6 equiv) was

7.10( {‘r]é%p'i—grg.(g??"@r Ve T ALLAS) $Ha fy dgt‘i‘ll D831 BING HNIH), 5.24 (s, 2H),

2.36 (§t3my eMsaQEQ.Q m/zmQtZ(Mﬁy-u))l cal Y, t he react| on is
onplete in 1 ~ 2 hours). Deionized HO (925 n_, 17
|"terwlaﬁ%§?(amedﬁded over ~ 30 ninutes while maintaining

he reaction m xture was
Prep atr%?r'igémz({n%féy Eug@@éﬁyemy ﬂ%ﬁﬁ?%ut es. The product was
isolated by filtration and then the filter cake washed
vvlth H2O/ DMF (6 : 1, 252 nml, 4.6 volunes). The wet
e W Cri ed under vacuum at 40 ~ 45C and
2d'5hboropyr| mdin-4-yl)-/V,2,3-trinethyl-2/-/-inda
N 7ol -6-amne(51 .7 g, 90.4% was |sol ated as a yell ow
solid. 1HNI\/R(4OOM—|z DI\/ISOdG) d 7.94 (d, J 60
Proceduret), 7.80 (d, J = 7.0 Hz, 7.50 (d, J

}(_‘ébmg}ae 4%iti§b%r£9yl [':(gmlc% (éé gﬁ%’ 1%‘;}_&0@)@{%&5@ me)‘ih%gesulphlmc

acid (GSMSI'@ 1 8gef fdethandl (%OamP. LOJ4MkeTrmJInmetana wes\stisred and heated
ged wi th DWF

to 80 r&)!mdfeﬁéef&x@d%%@r Shriha telion SRS e & %gef g%‘dgﬁtefed to
collec? cgé'ﬁ V\Wﬁ %c}hoe q’F'I‘)%/ Eo@ﬂ@a@%ﬁ%ﬁ%@f@ﬂﬁﬁﬁ& add ‘éurgdrled to

e suspenS| on was stirred

prowdtﬁ@‘! gcbftmeﬂhqf ﬂ_;mmbérleyasmlmeet HtMMEeQGﬂOﬂMHzoDMSGEIﬁ) $8.27 (d, J
= 8.6 63020 cndOViE: A 8.6 B @ 1 1. M 08| Gupyf. MSES?, miz) 216

(M+Hga| ntai ni ng the reaction terrperat ure between 50 and 65
The reaction was then cooled down to 200C an
s Conmlsdedimathyl fnitrabehzylesyifenat(8rieg,dd. oge(mz)w aﬂdtmc% Pd/C (0.95

S R R e e

AR UB Hrefﬁéefe,%fcﬂbﬁ,mlﬂmﬂe (NEES red into 50%
Shaké,m'ﬁuﬂ?%?nomcﬁgé%rﬂ/s Water (1 :1) (230 m._ X 1). I@@U

of Medhyi Eﬂi@A@t (460emb) ghdl stitiadaigovetesly FRrs10 BUT ahpéwe@aems filtered
v 530 o Lol P B Rk g o g g o ves

remov@®BRb§I&ced into 80% MeOH/EtOAc (200 mL) and stirred vngorously for 30 min.

The mixture was again filtered through a pad of celite and silica gel. The process is

repeated a couple times. Combined all filtrates. Evaporated and dried. Trituation with
EtOAc provided pure 4-[(methylsulfonyl)methyljaniline. 'H NMR (300 MHz, DMSO-dg) 8
7.03 (d, J = 8.4 Hz, 2H), 6.54 (d, J = 8.6 Hz, 2H), 5.20 (s, 2H), 4.20 (s, 2H), 2.79 (s,
3H). MS (ES+, m/z) 186 (M+H).
Procedure 2

Charge a round bottom flask (1.0 L), equipped with magnetic stir bar and reflux
condenser, with 4-nitrobenzyl bromide (40 g, 0.185 mol, 1.0 eq.), sodium
methanesulphinic acid (21.7 9, 0.213 mol, 1.15 eq.) and ethanol (400 mL, 200 proof,
10 vol.). Stir and heat the mixture to 80 °C under reflux for 2 hours. Check the progress

of the reaction by fast-HPLC (reaction is deemed complete when HPLC indicates 4-
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Preparati on of 5-am no-2-nethyl benzenesul f onam de
Procedure 1 To a stirred solution of

WQ 2002064752 5- ni t r obenzenesul fonanmi de (4.6 g, 0.PCLURNNG/045776
i n 2-nmet hoxyet hyl et her (43 nL), at OOC, was added a
solution of 16.1 of t|n(II chloride in 32 nL of

, d 5 Af

N e T M AT T ——

the cake witbl ath 06! (waana) ITheedet caket (15 %016 .@'ﬁnrﬁ@ﬁ'v&é@ﬁ%d ﬁf? next step
proxi mately 130 nlL of di et et her 'was ad

hyerQ?ﬁaE'ABtW'@houﬁHéthﬁfQMre was sti rred vi gorousl y for 1

Char?l gWMﬁé&@% ?o?‘lffléds%lmg ?ﬁ% ﬁ%&gékgh&%w’%ﬂtrobenzw

sulfoﬂhéﬁcgnﬁﬁﬁerdn&tlh%ech‘tz&st iat)e 10%yRUAC (@1 &), dob ewPERd ethanol (120

i, AR REoD e Bareribinbl St e Mencsniaes pi sxnster Wik hydrogen (3
tlmeéﬁSH@{@{heofe%\Stcﬁ%d%éﬁnﬂzg(ng szUelﬁgr ?Wrg{fqm for 30,miputes and at

o Jret hyl benzenesul f on
50 "Q owethour Ohisesiide ;dro‘gresslefﬁhe(re(amorelby HRL.® Erefidtion) isdeemed

comp%i% v(f%eré%ﬂ.g %até ettég 4- ﬁl}ﬁ%?)%n_z%g?'pupzmgbfgz 70) 2|-Ale§t the mixture

to 801°CY Filrdhahet Es@Bh ¢hl@)u8h%0|§édibf esiitef(2.0 dg) and rlnse the pad with
methlsulfonl met hyl ] ani |'i ne Procedure nbi ne

ETOFhUk’ bk ﬁE?ﬁeflﬂﬁ% tegde (nfo tige crystallizing le)roand tsxbt@nuﬂask (500 mL).

Dlstll'{‘ﬁé Efﬁg%dﬁ?' . glyénlgt @) @@ Lh; E%\IIQMII‘I gfs@?qglbs %gtmbool the

sIurryOlG urdever &frldhe hé\th fol@elthe ChARstaIBARL V- UUM fiktidtidn WY wash the
cooled tort and filtered to coll ected off-white

vessgl@ndecrysials with isthangd (WsHadDw the Biookct wnder Imtdse vacuum at 50 °C
to coﬁ‘ét%p £ ?g%ﬂ_'% Vgggf-%gg s%ﬁ%ggh%; Tﬁ' S/Letié}?s? gg‘%#o;cgn'@ined two
stepsHith QBB’/o pilrit§of odchbySHﬁLHZ 2H), 4.71 (s, 2H), 2.96

( H) ES+, mlz) 216 (M+H). Conbi ned net hyl
’"tefmqq'@%ﬁéwzrﬂ(lezulfone (9.5 g, 0.044 nol) and 10% Pd/C

Prep%%ggﬁicgﬂﬁig& )%Q%sldé@gg})un ar&lgn{lﬁg0 . -0.20.

CH,

s)\CH
A\ 3
/©/:/\o
H,N

To a solution of 1-(bromomethyl)-4-nitrobenzene (3.0 g, 17.4 mmol) in ethanol
(50 mL) was added sodium-2-thiopropoylate (2.7 g, 17.4 mmol). After 12h the solvent

was removed under reduced pressure, the remaining residue was diluted with EtOAc

" and filtered to remove the residual salts. The solvent was dried over MgSQO, and

removed under reduced pressure and the product was carried forward without further
purification. Next the sulfide was diluted with CHxCl, (50 mL) and m-
chloroperoxybenzoic acid (~70%) (6.6 g, 38.4 mmol) was added in portions. The
reaction was judged to be complete by tlc and the solvent was removed under reduced
pressure. The remaining residue was diluted with EtOAc and washed with 1M NaOH

(2x 100 mL). The solvent was dried over MgSO, and removed under reduced
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shaker with 40 psi of hydrogen. After ~3 hr, the
reaction m xture was poured into 50% of MeOH Et OAC

W@ 20@0/064752 and stirred vigorously for 30 m n. TPET/US2006/045776
m xture was filtered through a pad of celite and

silica gel. The bl ack rraterl on top of the pad was
SRBRRG 200
pres Sbtﬁ’l rredh\%lrkggg%g@ﬁgs Qh ﬁ@%?ﬁ?@%ﬁ?‘%’ﬁﬁl iNext the

residpip lwasr ditlitedh mnhggiymep(sob nfL @mldl 4 solafiéh of lSnoa, g 8 g7B9 mmol) in
HCI@(?E@;Slsr atedac pletlrres Combi ned al |
i i aq'éf}%i F%&V\élae a ecﬁOi'lE@n was allewed o Giit for 2hoand the

reducﬁrdmvwdggjclr\%zmo%é &6@%{% Bl “M{de) FE?EE%JA]@W,JZ@ %&mted with

Et:Ogwhig (rgsuLUedzlrgth@ Hecipitadion 6f ﬂﬁa gfrodudi-hs the ACI 6alt. P solids were

ot Al Tt 40 B e

NMRI(BQOEMHQ @gnmsbﬁn\laﬁ#@o%)efslﬂé788 ﬁrssz?ﬁz ?\-@*ﬁ 21,(d, J=8.4 Hz,

4-nitrobenzyl brom de
2H), éddd@n?Hht?naaétQ&)mﬁm heidd( 2& 6.9 Hy, 6H)213 rml 1.15

Interﬁﬂ; ,ﬁ%ge)(%%ﬁ (400 nL, 200 proof, 10 vol.). Stir

$°ture to 80 OC under reflux for 2
Pre, awos ofdh SiA9IsBIfeRY reaction by fast-HPLC
p(reactl onpf@? degmsd c%%gﬁqum%%n HPLC i ndi cat es
4-ni trobenzyl bromde < 0.5% . Cool the mxture to
roomtenpewature. Filter and wash the cake with
(%(O mM ). The wet cake (15 g, 46.2 nmol) was
nexY, step hydrogenation with out further dry.
ge a 500 m _ of hydrogenation flask with above wet
cake nethyl 4-nitrobenzyl sulfone (15 g, 46.2 moi,
ui_ed ) als N s"%) 10% Pd/ C (0. 1@% 1% w w) and et hanol
(1902 #plution @b 1pbeanpekyl-4uitebenzened(3.0 G\ide0 nwol) in ethanol (70

t
mL) ﬁ??@ﬁ?gﬁfe{m ﬁ'{_e@ﬁ?)é@é ES Bygd r1 gngrﬁnglt) '@Et%f é?{ﬁgeis&lvent was
remoged pihdei mluaecr:]l mESéiﬁeOtﬁef %rnd&giﬁgh@ﬁndue%&ldtbg with l(EthAc and
e B0 e e et BB oo
undelsltdaldfueéé predsute Und tH@?I’OHG& W&é&é‘l’f dtf?r\ﬁ&dqgrﬂbd:dt f&ﬁlﬁ%r

the hot solution thr ado
purifigatioge Nexd thegulfidenvas @mJteniozwﬂngmtga(m@eenL)tm fn-l trate

chloréﬂgr8x§lgb§1z% cVe?é.@' L?&%‘}%% g, n?nqtob c\)Nrgsf g&&ed %58&13%% The

reaction was judged to be complete by tlc and the solvent was removed under reduced

H,N

pressure. The remaining residue was diluted with EtOAc and washed with 1M NaOH
(2 x 100 mL). The solvent was dried over MgSO4 and removed under reduced
pressure and the product was carried forward without further purification. Next the
residue was added to a slurry of Palladium on Carbon (10 mol %) in EtOAc (50 mL) in
a Parr shaker vessel. The reaction was then place under 40 atm of Hydrogen gas.

The solution was allowed to shake for 2h, and the reduction was judged to be complete
by tlc. The reaction mixture was filtered over a pad of celite and washed with EtOAc
and the solvent was removed under reduced pressure to afford a crude solid. The
mixture was recrystallized in hot EtOAc to afford the pure aniline (~1.8 g, 69%). 'H
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Distil the slurry under house vacuumat 60 OC until a
volunme of 60 nL is left. Cool the slurry to O C over

wo evo7oegshour. | sol ate the crystals by vacuum PCT/US2006/045776
filtration and wash the vessel and crystals with
et hanol (10 nL). Dry the progjict under house vacuum at

NuR pGRNE SRRRBENR S50 %’#fﬂcofmﬁ%@ (o & Bl 2 v

2H), ege%(bslrztvm)y 3031-Bf2133|(¢ﬁt219)’ 6% (s, IHY! ergredizat e i@l e 7
reparation o
lntermepf)ateﬁfamy!es& f onyl ) net hyl ] phenyl amine To a sol ution

QyT ne (3.0 g, 17.4 nmol)
Prepé;%t’é? n%@dﬁ%&ﬁ%e&@%@ﬁ@%i um 2-t hi opropoyl at e
(2.7 §% 17.4 mmol ). After 12h the solvent was renoved
Jader eguo;ed pressure, the remaining residue was
ted/\wth Et OAc and filtered to renove the residual
ajts.9TRe solvent was dried over MgSO and renoved
under reduced pressure and the product was carried

f?BV%gé(ﬂu erEj B&Hhﬂ%c%@éﬁ%?% 90{17 ohittlon I fyi8%ine (3.5
mL, zmmmpm Cxip 0B 00mLY aiarh ddo?éﬂ)/ﬁweﬂﬁar@@lfoaﬁcmdmelo 7 mL, 21.0
ortions. The reaction was jud

dded rp
mmoll Giaaee. Ao PacHRMERIULIAC e GAmPIRRS)E Thereih and was

cuendRHE IR ol CERRH 5 AR 88 e v
EtOAg @ndghe Qﬁganidrlayeej separativy ,szledmdelr Mg@ﬁadanmkhler solvent was
sure and thg_p oduct was carrie

rd
remoygt S ERERE Prishure; JBiraaUhe feSiefie Wasistalaaat ethanol (100
mL) a‘(#n'd' S'écﬁgnWh‘iéhgih\bﬁﬁje(@ HCIg"bl)O rﬁﬁ%l)%é@'a%b@"h pbriRiMs! After 12h

nmol was added dropw se.

H,N

. the sqlwtslmsjfemﬂvemynden r@m@@ed @rssaure,fﬂae remaining regidue was diluted

with AR Rl o UElHET e e SRS E S SliprnPs dlipd gyer
MgSO adeerpoesd phtiet rcdiucet ﬁrb@stﬂé@tﬂi@l&he%ﬁoﬁb@t Wwid camicd. forward -
The solids were coll ected and wash W t

withoylgigriey pufiticaiionorNexgiihe syifids was (ithztea! vgih Gh @Et en émm\:& and m-
oo BilingfERER YOI b o Pyt soghyts Gy e
reactith)wasljudigetdo bé congpl@tday tl6ldnd thatseivent wasaefBauepl nder reduced
pressure. The remaining residue was diluted with EtOAc and washed with 1M NaOH
(2 x 100 mL). The solvent was dried over MgSQO,4 and removed under reduced
pressure and the product was carried forward without further purification. Next the
residue was added to a slurry of Palladium on Carbon (10 mol %) in EtOAc¢ (50 mL) in
a Parr shaker vessel. The reaction was then place under 40 atm of Hydrogen gas.
The solution was allowed to shake for 2h, and the reduction was judged to be complete
by tlc. The reaction mixture was filtered over a pad of celite and washed with EtOAc
and the solvent was removed under reduced pressure to afford a crude solid. The
mixture was recrystallized in hot EtOAc to afford the pure aniline (~2.0 g, 57%). 'H
NMR (300 MHz, dsDMSO+NaHCOs3) 6 7.06 (d, J = 8.5 Hz, 2H), 6.53 (d, J= 8.5 Hz,
2H), 5.21 (s, 2H), 4.23 (q, J= 7.1 Hz, 1H), 2.70 (s, 3H), 1.21 (d, J= 7.1 Hz, 3H).

Intermediate Example 10
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Preparation of 4-[2-(nmethyl sul fonyl)ethyl]aniline To a
sol ution of 1-(bronoethyl)-4-nitrobenzene (3.0 g, 13.0
wonwi 64782 et hanol (70 nlL) was added Sodi um PCT/US2006/045776
thiomethoxide ( 1 .0 g, 14.0 nmol ). After 12h the
sol vent was reaned under re guced pressure, the
c and filtered

Prep a?%eﬁfo{) 1{726%‘? eSI()(‘j@ﬁrﬁ ’{Pﬁg e%iegsfg_’lt"\’/pgnt was dried
hSO4 and renoved under reduced pressure and the
&{_was, carried forward wi thout further
figation. Next the sulfide was diluted with CHCl 2
00 n®) %and nchl oroper oxybenzoic acid (-70% (8.2 g,
.8 mmol ) was added in portlons The reaction was

jrtgr%\,sglarel%%cgpth ngtﬁéato ggn %%F %oﬂay\emla\o?a‘;ésedqded methyl

4- mtrdmzs}l dutr (8 §,Mo. @@ﬁw;ﬁmomartgdommetﬁammem @ 046 mol).

The sol vent was dried over SHA and r

The rruxwée Wécﬁ]kf@@' Prib&yut br. afdditinaalirydadife(gd ACTEEH @aiomethane
(0.5 Hﬁ@%%gg@@gﬁ%%%d@%@%ﬁ% ﬁ&'f&ﬁadcﬁéﬁaﬁhﬁr 1@% Rture was

urry o |umon rbon
dilute(%NllHEtELl@\anﬁ 2Qidifigd with@®NPEIO!. § helmn(turesm extT:mied WIth ethyl

acetalprlx Bl L9 SMATELPG LRI SHARINE G TiaH DUFIATHETUS MgSO4,
filtered %‘Pll‘é‘:é\}agﬁréﬁ%%l J'H’?é@&ht% \?&F??ntﬁ ’(B%‘\ﬁﬁl@e%ntdl% gieSure 1- [1 -methyl-1-

m Xt ure was ere over a pad of "celite and
(methykatfedylyethw] -Btdixobanzenee sol vent was renoved under

L ES WSl LE3RHDS o T el VT e ts Ay gt iEa ifdpdrizene (3.32

g, 0. O@ﬂ!'dwblgﬁh éTﬂ\eth%xgeth@%ﬂqer %M)K&Q?dM‘?ééﬁah!S@ld\%mﬂbf 10.35¢
of tln(ﬁ) QbIO(rldg in29)5 mi. gﬂcqpcg@tr@’fﬁd 7[9)) drqpvgge @yer éﬁ)mln Al?zér the

oyt gl P AUTIE PG IRTEN S sSuRespp sk o

for ardadditic el B aAbprsXiméailP70,mll 6f Eietimylethemalas added to reaction.
triethylam ne (3.

The %@Jraw@dstﬁﬁ%wew%m@m Ewefde&?tewadsz?qwedzaﬁﬁg collected
via flllrllj‘gli‘?éﬁ ‘#ﬁ?%‘@lla ?ﬁas@iﬁsél@é&m QplgbﬁsadeWQEHeé Qithel /¢ NED I8 The

uenched w th saturated
mnxtuaeqmsms(tmm;th Uiég@l@(acB) oFhercambiredakl:gl- layes wererdried over
anhydrous MgSQy, filtered and evaporated to give 4-[1-methyl-1-
(methylsulfonyl)ethyllaniline as an off white solid. "H NMR (300 MHz, DMSO-de) § 7.21

(d, J = 8.6 Hz, 2H), 6.55 (d, J = 8.6 Hz, 2H), 5.23 (s, 2H), 2.58 (s, 3H), 1.64 (s, 6H).

Example 1: Preparation of pazopanib (5-({4-[(2,3-dimethyl-2H-indazol-6-
yl)(methyl)amino]pyrimidin-2-y[}amino)-2-methylbenzenesulfonamide) and salts

and solvates thereof
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Et OAc and the organic | ayer separated, dried over
MySO4 and the sol vent was renoved under reduced
w@e@3mm7e2 The resulting residue was di ssol vedP€TUS2006/045776
et hanol (100 nL) and Sodi umthionethoxide ( 1 .5 g, 2
1.0 mol ) was added in portiens. After 12h the sol vent
Exam 1 enoved under reduced pressure, the renaining
esidue was diluted with EtQAc and filtered to renove
Prepaténior ef5-glaaj(2,3adlintethyiiH-sadarent-yhiasethyiedhios oy riNidoe-ylJamino)-
and renmoved under reduced pressure and the product was
2-metgypeneanaHiRBAANYR t hout further purification. Next the
sulfide was diluted with CH2CI 2 (100 nlL) and
nchl or oper oxybenzoic acid (-70% (10.8 g, 62 mmol) was
added in portions. The reaction was judged to be
H:¢onpl ete by tic and the sol vent was renoved under
pressure. The remaining residue was dil uted
H,C—Nyj QAen and washed with 1M NaOH (2 x 100 nL). The
3ol vént Nias’ dri ed over MgSO4 and renpved under reduced
pressurg.and tbe prcpduct was carried forward w thout
- furthe p"\’ion Next the residue was added to a
slurry vgrth Carbon (10 nol % in EtQAc (50
m) in a PaHr shagé‘ro vessel . The reaction was then
pl ace under 40 atm of Hydrogen gas. The sol ution was
Procetidrewed to shake for 2h, and the reduction was judged
to be conplete by tic. The reacti on m xture was

7o aescétdlmeﬂnéermﬁl@ﬁe Beample (200, BE95 MAel) 2pg 5-amino-2-

meth@?%)zg Iﬂ%sﬁlg{g?{%@ S\c’;ﬁigrf %%%é‘i?ﬁﬁeol&ﬂﬁgfé?g%ﬂn%?ﬁ‘@e 8s added 4

dropsldi cbﬂb HODAThe enixtirevbd heatpdite reffux ovsafn(ghi Thg, mBTUE. was

cooleqjﬁo rtzqq) gngﬂg%w g %DN?@ ngl\?C&?eg?iﬂateém%slcéIgécté%fliasﬂf?rggon and
washéiﬂzlwné Thgr n]Tt & %dg%?lgﬂgégaﬁ%g e (gé%}ai?iéfg‘%" gl-ﬁnaaiol -6-
yl)(methyl;tametonﬂdynnmq:nea wammd)faame)treylb@rnz}emsulfﬂeamw@was isolated as

an ol SRR Pd i SX0HBS BB ATk Bycp s or
s 1T 208 O L0 = 1450 ) s e 1
7.23 (ts ﬂblt) Oknadd( 2=8.4)Hzrid); 6c&ﬁ1(em hie 5¢ 04 &, d ¥ GVQeHg 1H), 4.04 (s,
3H), ﬁgg??@%&?%%s% (S eﬂ/lS?lEEé Fn% fé@tl\mﬁ?a' 1
Procedure 2

A 250-mL 3-necked flask equipped with a magnetic stir bar, thermometer, reflux
condenser, and nitrogen inlet/outlet was charged with ethanol (60 mL, 10 volumes), the
product of Intermediate Example 4 (6.00 g, 20.85 mmol, 1.0 equiv) and 5-amino-2-
methylbenzenesulfonamide (4.00 g, 21.48 mmol, 1.03 equiv) with stirring. The reaction
mixture was heated to 70 °C. After stirring the reaction mixture at 68 — 72 °C for 3 hrs,
4M HCl in dioxane (0.11 mL, 0.44 mmol, 0.02 equiv) was charged over ca. 2 min. The
reaction mixture was stirred at 68 - 72 °C until < 1.5% by area of the starting product of
Intermediate Example 4 was rémaining by HPLC analysis (Typically, this reaction is
complete in > 8 hrs). The reaction mixture was cooled to 20 °C over ca. 30 min and

stirred at 20 - 22 °C for 40 min. The product was then isolated by filtration and the filter
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diluted with Et OAc and acidified wwth 6N HCl. The

m xture was extracted with ethyl acetate (x 3). The
wa@ommiosgd2 et hyl acetate |ayers were dried overPCT/US2006/045776

anhydrous MgSO4, filtered and evaporated. The solid

was trituated wi t h et hanol Q%glve pure 1-[1-nethyl -

cake (\/V?s&{&élo\&lt' ﬁ1na}/n|& ?éé‘ ¥nL 343 % umes). ﬁg %/et I:gkg V\?egsl érﬁeeddunder
vacuﬂtrr{ éi“éﬂ?t BE"’Cl '('H@Hbﬁo‘h%fd&‘h}’dr?o%tébﬁ ot ﬁé{{lh[gé Qbﬁﬁ?e%‘ﬁ 2H-indazol-

0.014 nol) in"2-nmethoxyet hy (70 m
6- yl)(metbylmmnnd@yaau@u -2ryBamina) fﬂﬂmhwmmr@suﬁonamdd og 52 g, 96.4%)

ves SRREAZE 4 PuF0RuT s S IR OHE PuB ABRAS 84 o, 1

sssm e Vst fmd/é b2 B! W), on7avas AL Isored mz)?fg@ (frﬁHH) 7.43 (s

addi'ti onal 30 mn. Approxi mately 70 nd
1H), &iaiole, Rk, adéidd: U 84&&,.%@ 6:Be(nnq Mt u1Se7 nkc $t=|6r‘rébt 1H), 4.04

o ot SPIRYE oyl S 251 S RS A B,

Procédufd 3: and washed with 1IN NaOH The m xture was
jracted with CH2Cl 2 (x 3). The conbi ned CH2Cl 2
| Ay §“(/(éﬁ'éuépﬁ@@06\£érth%lﬁrqdmbgtlntgrswdlafa Examete 40t.1 g, 3.8

mmop AR kol MEDP KBS adkd it s matythenignpsutgnamice 078 o

4.2 rnerNN/R €§0iD) M—h:onﬁ)l&@@deﬁa)tuda TTI7d rdattion rﬁ%(ﬁgg Wis hga:r;bt)ad at reflux
(s,

, 2H), 5.23 , 2H),
for 3 % gwnggwl é\fﬁl in %ﬁ@@n;b 1@%@@,0&% r@ml_gj} wpgg@lggdm@ one portion.
After (4519 (tﬁé )eﬁ%ghrﬁféps!;%%g g@'ﬁ‘?%m%erat dt flgll’)tﬁr%%.n‘glé% éesultlng
solid gmasfwmgd wemehdLscﬂl Meoarahdsdhe'@ireeaddwtoeﬁél@(aew €7288) of 5-({4-
t epar on 0 . o ,
(2,34l T?ﬁ‘yfélz'-@da?ﬂ’a@wmeﬂm@mma FRWigidiBerHYP)-armete by r
h b L
el b A BB B FRTE S R pus o, o0
MHz)(290.95%s, 9H§93.3815) iHPWS@}@”J”‘B’n%Hz ZH% 7.64- 7339 (m, 2H), 7.40 (m,

met hyl benzenesul f onam de
3H), 6 EGpld6pdioB. 5 8.Grty, kb s THIIAIE(HBH 0B (HCBH) ThES (5, 3H)
2565\%@—@“ was heated to reflux overnight. The m xture
' oboled to rt and diluted with ether (6 m).
Procedaee pi t ate was collected via filtration and

To a stirred suspension of the product of Intermediate Example 4 (1.1 g, 3.7
mmol) in 10 mL of THF, was added 5-amino-2-methylbenzenesulfonamide (0.70 g, 3.8
mmol, 1.0 equiv) at room temperature. The reaction mixture was heated at reflux for 3
h, then 4 M HCl in 1,4-dioxane (18 uL, 0.072 mmol) was added in one portion. After 5
h, the suspension was cooled to room temperature, and filtered. The resulting solid
was washed with 16 mL of THF and dried in the air to yield 1.6 g (92%) of 5-({4-[(2,3-
dimethyl-2H-indazol-6-yl)methylamino]-2-pyrimidinylJamino)-2-methylbenzene
sulfonamide monohydrochloride as a light yellow solid.

Procedure 5 |
To a stirred suspension of the product of Intermediate Example 4 (1.0 g, 3.6

mmol) in 10 mL of CH3CN, was added 5-amino-2-methylbenzenesulfonamide (0.70 g,

3.8 mmol, 1.0equiv) at room temperature. The reaction mixture was heated at reflux for
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washed with ether. The hydrochl oride salt of
5-({4-[(2, 3-di net hyl - 2H i ndazol - 6-
Wwq kgogaet7iy| ) ami no] - pyri m di n-2-yl } ani no) - 2- met hGT/DB0REMST76
esul fonam de was isolated as an off-white solid. 1H
NVR (400 MHz, d6DI\/SO+NaHC(13 ad 9.50 (br s, 1H), 8.55

3 h, ﬂ‘)%?“ Mg_%n a4+ ?ﬂ%x(e‘%ﬁ)(h *7“-49 7?%51'@_9 W?g f%iég@lqn fﬁf posi’t dn. After

20 h, tﬁeﬁus(dé.nsqbn—w&s 4obled tbh%onﬁte&ﬁ)e(rmuré I'hnd ﬁlt&réd( ¢ he Jesultmg solid
was w@smsdwth gL RRCHEEIN anf ciea e QRIS Ml deaigrEs ) ar 5-((4-

2.3 RO o P R R B B ) ey

benzér@s@ﬁé%ko@ m‘%%h?@@cﬁ%‘?;d@ ddaebfiagte §6R.M _, 10
vol unmes), the product of Internedi ate Exanple 4 (6.00

Proceglurz® 85 mml 1 0 equiv) and 5-am no-2-

h d .0 |
cThiRs CIRERIER roadtipWatnbrast wit el PRI o hugauet of
Interrﬁétht‘é %m et43r (o4 ?/Ira)lggg rh &I 1 TeRRM)i i 5Da)€ﬁ|ﬁ6.@ at 68 -
hrs, i n di oxane (0 m

methwh@nzer@sgﬁowmd@ (6R=8, %a%@@@d (WELT ) TﬁlerﬁOJmlorhwas stirred and
heateé%é&bby a%ﬁﬁ\h’?—ﬁ%lwﬁf)l Xan Irﬁ84§FnL6§ mo%/%) ?’gfc'ermeg <|'he solution

area o he s roduct
was tHerasifred 4ndasatedto m-frw vith hlﬁ’&dkeamhpereﬁu(eﬁyfmﬁ:mﬁqr 10 hours.

The re%é?naé SR Hestioa et B0 25 s apd Histedn Ahgafiered solid was
washécﬁ ﬁn@rﬂ 283 nﬂ_CXf22rat 49%rﬂ‘t?n\p@§cug{°ﬂﬁéff dY‘ﬁﬁg éf‘ SVernlght

|so tration and t t ercake washed
undere\zatcamlm af 60 °8 afforﬂea 1\716I QIBISP) Of THré{4nK2, Se@metlmlsﬂdi-mmol -6-

yl)meﬂ}y er v %Féjén"r%'tdﬂ?dry )%[P? @}%?Dzré%hegdffgﬁgrlnoc[' d‘e salt

monof MH&TB?‘H@(' ) am noJ - pyrl m di n- 2-yl } am no) - 2- et hyl benz
enesulfonam de (9.52 g, 96.4% was isolated as a white

Exampdeild 1H NMR (400 MHz, d6DVMSO+NaHCO 3) d 9.50 (br s,

1 régagra ign .34 {(%_g-’di/%%tg}{-%&’-hiisz:ol%-%ﬁ% th y%no}.?z 5

pyrimicinyRaminoJ-2limettlibehzendsdifdiamite)moloairobhlodith mdndHydrate.
y(y}%y ,ﬂg‘,404(s 3H), 3.48 (s, 3H), 2.61
(s, 3H), 2.48 (s, 3H). M5 (ES+, niz) 438 (MtH).
HE’rocedure 3: To a stirred suspension of the product of

I di ate Exanple 4 (1 .1 g, 3.8
HSC—N\
Q (L

o HCl « H,O (I)
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mmol) in 14 m _ of MeOH, was added

5- am no- 2- net hyl benzenesul fonam de (0.78 g, 4.2 mol,
wa20070egq6il v) at room tenperature. The reacti onPOIi/KB200€045776

was heated at reflux for 3 h, then 4 MHCl in

1,4-dioxane (19 nl _, 0.076 ngypl) was added in one

POT3 A @B [ led to r.qgom

t enper alt"l]ffgfjﬁgﬁgﬂ%ﬁ’ ?\{eér%e : é%rigutrgﬁﬂéﬁﬁycﬂacmgge salt of

ExamypisHed pigassiure inany 6ornie THeardidétiveds 89 miaef RopfopdrRl ¢15

volurfr?%. gf}gerﬁgtH% W%gﬁ'\ vy i 7%9?9)@78} mpﬂ,{qam)]thgn pyir ki afi0.05N

aqueoys HOI (89) va) '
ooy G DL or b s e RN, SRR Sb igpas gapipd 1o 65 deg C.
then gg@g thdhe gnomhysiratergf the nesndrydradiloride 86t bHIExdnple 1,

! 1 4 - 159 2 . 7.40 6. 93
ooy 5 [ sl bl i o
minuiess herscodédl to 2. ddy Csat ~3D5-0% 86g CImirsHhe %s‘&ﬁ%ﬁiﬁgolid was

.. To a stirred suspension of the product of Inte
flltereémageq tc( censtant yeight pngrpbracyum ab R to gife BB yiedd of 5 -({4-

2,34 hR95A-AT SU m de (0.7 3,8

2 3 e B A RS 2t B ARt egpyibénzene
sulfomgmider monalsy dreahledidetmoréhytkafeor 3 h, then 4 M HC in
Exani;%l?}'ﬁ,j oxane (18 m , 0.072 mmpl) was added in one

tion. After 5 h, the suspension was cooled to room

t EFDEA A _td Bhe; 14| L d
R el g e R i
pyrim{diayltaming)-g-tretimberizehesiHon4rRidd-monohydrochloride anhydrate.
di met hyl - 2H i ndazol - 6- yl ) net hyl am no] - 2- pyri m di nyly} am
i no) - 2- net hyl benzene sul f onani de nonohydrochl ori de as
a ligRt yellow solid. Procedure 5 To a stirred
L OMQf the product of Internediate Exanple 4 (
in 10 nL of CH3CN, was added

1)
Ry benzenesul f onani de (0.70 g, 3.8 mmol,

5-am MY

LCequi v) at ragom tenpergure. The reaction m xture was
heated at r¢fl f . then 4 MHCQ in 1,4-dioxane
(18 nL, 0.07%§, added in one portion. After 20

h, the suspensiom was céohed to roomtenperature, and
filtered. The resulting sol ilClhas washed with 10 nL of

gl'?{(éy aNdciliib8Yehdtol Wasard& Whfi'Retoritifs 657é)3(yan?,fwater (188
mL) the monohydrochloride salt of Example 1, procedure 6 (60 g, 0.105 mol). The
solution was stirred and heated to the jacket temperature at 85°C and a clear solution
was obtained. The solution was then cooled down to 45°C and held for 90 minutes to
cause crystallization of the hydrate After the 90 min hold, the solution was cooled
down to 0°C, held for an hour and then filtered through a filter-dryer. The filtered solids
were then washed with acetonitrile (200 mL X 1) at 0°C. The solids were blown in the
filter-dryer with nitrogen at 25°C until the LOD was less than 25%. Acetonitrile (300 mL)
was charged to the solids in filter-dryer, and stirred at 60°C for at least 8 hours or until
the form conversion was complete (no monohydrate remaining) as observed by DATR
to form 5-({4-[(2,3-dimethyl-2H-indazoI-GéyI)methylamino]-2-pyrimidinyl}amino)-2-
methylbenzenesulfonamide monohydrochloride anhydrate. The contents of the filter-

dryer were cooled to ~30°C, and the filtrate was pushed off using nitrogen pressure.
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[ (2, 3-di et hyl - 2H-i ndazol - 6-yl ) met hyl am no] - 2- pyri m di
nyl } am no) - 2- net hyl benzenesul f onam de

wormslydsochl ori de as an of f-white solid. Prockdyus2086/045776
To a 2 L jacketed reactor was charged with MeOH (1005
m), the product of Internedsate Exanple 4 (84 g,

The fiﬁ%li?c%ﬁe @%%‘%"é’g‘w H’Pm%@g Sa(t @0”’?3 éndﬁr vacdum ![ln'ul the LOD was less

onam
than 033%' \The cortensiel wéreooledstos20 P@q@bldim@ 3raig@596) HB-G4-[(2,3-
in D oxa was added.

d'meﬂ‘m@% aﬂcﬁﬂo&ﬁ methuawé@]l?wana%y%@amf% o reflux
10 hours. The

methy ook B FmI TS Bh Aol MiybBliess ¢ and

Exampil¢ @ered. The filtered solid was washed with

PRk a2t RN o i
ey B Bep PR A

benzenesul f onam de nonohydrochl ori de. Exanple 1b

Pr epar ati on of

3~({4 [ (2, 3-di et hyl - 2Hi ndazol - 6-yl ) met hyl am no] - 2-
-; I }am no) - 2- met hyl bgnzqgnesul f onam de

HQr i de nonohydrate. HCI H20 (111)To a
bot"{ omfI ask, was added 2.6 g of the

nmonohydrt orige @i, Exanpl e 1a, procedure 1, any
form en add s 3%} m _ of isopropanol (15
volumes\ X ureovvas heated to 75 deg Cin an oil
bat h, then 14 nL of 0.05N aqueous HCl (5.4 vol unes)
was added. The clear solution was cooled to 65 deg C,
then seeded wth the nonohydrate of the

l'i‘x\bﬂsf Q%HéJQFéE)@ré?dihbc&le@(t@rfﬁe Qcherdlf66sHLire skt forth above in
he cl o@rf{aso' utton was stirred _at 65

Exam@@‘l @sfng |r$ernned1a11eelgxamp paltke appraprigégyaailige. The appropriate

anlllneg l\/\feze g;ag%eﬂgg &%@8.{0%@@ &H{ll& V\g%e ﬂl%{%%@)?'lbgeéﬁ%?nhate Examples
5-10. RHWBI(S@oWzydsde@m\@Hd% $9.37 (bs, 1H), 788 (d, J= 6.1 Hz, TH),

7.78 }ﬁw (}Iﬂ)n%:n@n%st(sgh 1@;2%2{22&?2&3 5 Iylz 2H)t hGyslﬂa?ddn?} 8. é) y1 ’I5nl-1lzd|1H) 5.84
(d, J=6.1 Hz, 1H), 4.37 (s, 2H), 4.09 (s, 3H), 3.51 (s, 3H), 2.88 (s, 3H), 2.65 (s, 3H).
MS (ES+, m/z) 437 (M+H), 435 (M-H).
Example 3:

Preparation of 5-({4-[(2,3-dimethyl-2H-indazol-6-yl])methylamino]-2-

pyrimidinyl}Jamino)-2-methylbenzenesulfonamide monohydrochloride anhydrate.

Preparation 1
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sul f onam de nonohydrochl ori de nonohydrate. Exanple 1c
Preparati on of

W®B2(0f 464762, 3- di met hyl - 2H i ndazol ~6-yl ) net hyl amPE@DPSR06/045776
pyrim di nyl } am no) - 2- met hyl benzenesul f onam de
nmonohydr ochl ori de anhydrate glo a 1 L jacketed reactor

i s S A T R
benza@@plr@A-@zcbwenDI) The solution was sti rred and heat ed
) 3Ol Bleieartoomb N aneiy BT aET R -eanea B8 o 45
t I
4 %a%u% R R S RN i Rl 8RR o soutr
of 4-buwubédbamapmethyiadsoled 8. 7Tﬁog %1291mmobr)tm ThEN(280 mb) etiRT. After
2 o sy {0 T bR SR o

(560 rﬁQ) hA& 1Y@ N\eNB omm'LPerHé IahyBfs wéb@éewrbtbmldﬂdqg@mrgamc layer
Cuntil the was [ess than 25% Acetonitril

was dﬂayi M&S%@r@b@nwnﬂmedstﬂ a yellow ofli Tker(5%r YeOH/&HCls) Rs 0.32.

e o s e Tand OSSR N B0 P 28 .20
mmol@bms\a@deb}/Tﬁé’FBabmﬁ @afstirred at RT for 45 min, then was concentrated.
e el gD S P .o
as a ||§HF? %? 8o e, E@X?{?@B@n%)o%eo ‘219”‘ FIW%IMFPPG@@DCIS) mixture of

yer were coo he filtrat
rotamptsshéd 20 Je8i7higzni tH, @xes6[80Es,2 H)ThéOf—4 b6 &), g7 (s, 3 H),

281208 s NbsborH %%%b%ﬁ/ﬁﬁéﬁf@ﬁ%g’é%ﬁ”@@%w [ 1620

I | -4- thyl-4 -
AR A B oy
methdxyphedylomtarmydteenzenesul fonam de m)nohydr ochl or| de

R AR of SRR oo AR ARy tvamiRgsthy 4 bromoanisole
(4.95 ExﬁBtrﬁbHo?U birasy) Meédhdie meaﬁj HPYS hithel) NealRdiurdiagatate (168 mg,
was prepared according to t he gener al
0.75 rprmggdﬂn%t%séph@&nhlme above in Exanple 1 using

(457 ?ﬂé’eiiggﬁ%'gr | a&mrgpfleﬁpyparﬁfﬁ% (BRPHRPBOEhMAhIdrSionitrile (75

mL) was heated to reflux for 45 min, then was concentrated on the rotavap. The
residue was diluted with Et,O (150 mL), and the mixture was filtered through celite® to
remove insoluble materials. The filtrate was concentrated, and the residue was
reconcentrated from xylenes. Chromatography on silica gel (gradient: 20%
EtOAc/hexanes, then 1:1 EtOAc/hexanes) removed the phosphine and baseline
materials; all other materials with R;0.40-0.70 were collected together and
concentrated to leave a cloudy, yellow oil: TLC (30% EtOAc/hexanes) R;0.41 (major
product).

The oil was dissolved in MeOH (75 mL), and 10% Pd/C was added carefully.
The mixture was shaken under hydrogen (50 psi) for 2.5 hr, then was filtered through
celite®. to remove the catalyst. The filtrate was concentrated, and the residue was

resubmitted to the reaction conditions. After another 2.5 hr, the mixture was filtered
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ani |l ines were prepared using procedures simlarly

described for Internedi ate Exanples 5-10. 1H NWR (300
wWORR7/066ENVSO+NaHCO 3) 9.37 (bs, 1H), 7.88 (d, EC’EiUSZO]!6/045776

Hz, 1H), 7.78 (m 3H), 7.47 (s 1H) 722(d J =18.5

Hz, 2H), 6.91 (dd, J = 8.8, 584(d J =

throu@ é@ﬁ%@t& ?é&noé\llg%ég (c%galgg),_@ng f\'/%g?'&éie ‘7‘@% (‘)O%E%tr%ﬁm)%%ave a light
yellow48|5 TH% Was r’éEam:éretra?zed Froep @HClk/hoxarfes, then was chromatographed
on 311159 fg{eh{g;jéq&gn} géﬁrg/gisﬁc cﬁ&%%%éﬁ%@ﬁgg {#t&éfgﬁé%ensﬂé %fford the title
compg?ﬂ@ng?/ gé%c%% } 882 3BAY fE iR oil: ISP B8 6 PO ATIAIRHS R V46; 'H

NMR (4GCBGB]GY3))}WxtafeETBf l‘mhﬁ@f@&? B3 3dAJE8.2eHiz, ahd 6 B5L68D-(m, 2 H),
pi ne- 4- aceta

4.46 @r FN? H e3t775¥@s XYk §r%(§y|3) HIN3ARR (5 13l 2087 1 (M4 7 o 35-2.50
(m, 1 PESERE S UREMS D TG < My 505 Rl e
C Memyh)(ﬂm}carldnmethnsxyMyHZaonmsthylarr(lﬁ&)n?@ﬁgt—#ﬁﬁetﬁ@xymmrry)]butanoate

t he

¢ bReuRE rab kS andomal ateinogs asdunah of Fegi A ademethoxy-
4-[2-[RL( ?er‘poﬁlg)g(?cﬁ?@on m%m%tﬂ\f/lé\'ﬁﬂd &é@%liﬁ-}netﬂb dlﬂ@f@ﬂﬁutanoate (4.53

were se at ed nd 't he “organi c er was
g, 11.06U80d)e)dn cinbydrerst CHp @ (55)msL )&!IOPGW aid the‘l'ILeacU@q/dNas warmed to

RT. A\%@éd }}%‘jﬂ gﬁgtlgn ?G\gzaesrc-f%h o ﬁte\gf @Qgﬂﬁégl?égk'? wazsgreé:o%centrated from

toluerﬁ@(’&a OWWIL?)O l@%%eélﬁé'ﬁﬂe cORfboLpat f B Mmsols! flideiaie)RE a light
45 then was concentrated. Silica geI

YGHOW:thWSt E@r)aplwy(@WEHt)ﬁc/tol uene) gave the title
09 4

o weiBIRE bt ety B Ak b A bhsano-s-ace
ate m xture of rot aners; 7 42 (d, J=8.7 Hz, 1 H, 6.65-6.80

4.40-4.55 3.77 (s, .3 H, 2. 8%\? 97

(A]sqgutpq)n oflmg'phyi +)6@—C@morge xy-ﬂézc thwgqlgg)ng yl-4-
| 8 mL, 33.18
metholfehyIaSanbHis .0 arpel) pag digopiopyeaming (G i
mmolg) anahed e iyd m&) wasgidatey phesflxdfat 26 e irred at Bﬂ'l foh4 days,
of : -
then heqtrd @t &piuwb R GRPLIRTHSHYT- CaucrBReR APASTIRG 95 chieBRiararhy
(5% MEOHSA! €1 EtOAC/CHCIs) gave the title compound (2.88 g, 94%) as a light yellow
solid: TLC (5% MeOH in 1:1 EtOAc/CHCI3) R 0.63; "TH NMR (250, CDCls) § 7.02 (d,
J=8.4 Hz, 1 H, 6.78 (dd, J=8.4, 2.7 Hz, 1 H), 6.63 (d, J=2.7 Hz, 1 H), 5.29 (d, J=16.3
Hz, 1 H), 3.50-3.90 (m, 2 H), 3.79 (s, 3 H), 3.71 (s, 3 H), 2.73-3.16 (m, 3 H), 3.04 (s, 3
H), 2.41 (dd, J=16.7, 5.4 Hz, 1 H; MS (ES) m/e 300 (M+Na) *, 278 (M+H) *.
e) Methyl (x)-8-hydroxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-2-benzazepine-4-
acetate
Anhydrous aluminum chloride (1.35 g, 10.15 mmole) was added all at once to a

solution of methy! (%)-8-methoxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-1H-2-benzazepine-
4-acet ate (562 mg, 2.03 mmole) and ethanethiol (0.75 mL, 10.15 mmole) in anhydrous
CHgz2 Cl, (20 mL) at 0°C. under argon. The mixture was warmed to RT and stirred for
4.5 hr, then was recooled to 0°C. Ice cold HxO (20 mL) was added, and the mixture
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(4.95 g, 15 mmol), dinmethyl itaconate (3.08 g, 19.5
mmol ), pall adium acetate (168 ng, 0.75 mmol),
W0 2007064762 y| phosphi ne (457 nmg, 1.5 nol), and PCT/US2006/045776
di i sopropyl ethylamne (5.2 nL, 30 nmol) in
proplonltrlle (75 m) was hegted to reflux for 45 mn,

was s§1E0 SRR BRSERb R Gtye0 e}&]‘g BRI B LAT Y THE Sombined

CHCIf lalt ey wére iiedi (NgS6€),) bed chntentratetite isaved U@él@ue The aqueous
materials. The filtrate was concentrated, and t
layer wasg sygtiondierastiomralicct aseld presipiiaje c Halg precipitate "ind the residue

from tEQ @q?#qué@ﬂpgre?%erﬁnbff%%ﬁq I\/fe@%l—%%; ard e soluhon was

nes OAc/ hexanes)’ renoved
conceantiiadedh ion ksaaedarbafé-eltiiteesalidt Ehisalvas tritlitated with mith\deOH, and the
| e

mixtufhes IPHERI080| KapE: She ol esyapBHen Susten fisggn and

washc;%l gég?&?t@@ﬁﬁﬂ%@'d%éé#w g%gp fp@#@g@g%gaguumw&w C. gave

the titteac@hpbugd (%%Qrmg,t 38%) vas aiailess solide T LEV(H % §éeOHERHCIs) Ry

filt
0.17; P§ N80, PaRSarda) 5o 26,0 i Breithd S Banioh: Bcka 70 (m, 2
H), 5.3844t &1 & g3iHuen 8&%&UM6M“—F£ H(H)t Resd-83 (AN H), 3.56 (s, 3 H),
condi ti ons. Afteﬁnot Rer 2.5 hr, the m xt ure was
2.30- (B |0I0t(m edHhr286Hs,c2H)t M(Sr(ES)cmteeM(d\/lt'rN@) ARG NfH) and
? filtrate was concentrated to | eave a light yellow
Prepg I0MeRi 5 was reconcentrated from CHCM exanes, then

HPLOY&2pa HtRIFPS QB b R fiophb §'o|f'n?éh LL)-89H)2EbBAB-0x02B,4, 5-tetrahydro-
&c/ hexanes, then’ 1 ’ Et OAC)ﬂﬁeﬁang??)f@g a%ford t he Y

1H-21henlzezemn©djmet #® 53 g, 74% as a light yellow oil:

o RS0 5y o A oo
meth;ﬁ @5—(? @ﬁg&ﬁ@xy% -tho- 248 4%- l(d@rfahydroﬁ HZBeﬁZaz(épméMl-@cetate
2“@3@‘ 5?!)8(‘??9(0‘@%5 @(043’ 3(402) tgtralgyd,qy “‘Ibg Q%az‘gp%eﬂ-gcetate was

resol\%%\é!* %ﬁ’a gg kc)eg%é gﬁ\teli]&’hy[cglr?l HﬂTCI usin orse follﬁang condl %r;(sy p[%lacel
ChiratpaK AS@t@cﬂumhe(ZTlE&Z(ﬂiEmM)LEt@ldsnaultbenhme 7a|tnLaﬁmo”eﬂchraée uv
sol uti

dotechBp 2 PRACHEr (0104 BSSIENS b PRIV e i S BPREBr - 2345
tetrah§/oﬁ8 J?ﬁéi&&cﬁzﬁébém%t%e%ﬁ’eéﬂ §$n|ﬁ’ in af%il rr?ﬁlgwr”(ggsi)l%ﬂydroxy-s OXO-
2,3 4)Aia’satNMuydw1t-b2 benzazepine-4-acetate=39.1 min.
Preparation 3
Preparation of (S)-3-0xo0-8-[3-(pyridin-2-ylamino)- 1-propyloxy]-2-(2,2,2-trifluoroethyl)-
2 ,3,4,5-tetrahydro-1H-2-benzazepine-4-acetic acid
a) Methyl (S)-3-ox0-8-[3-(1-oxopyridin-2-ylamino)-1-propyloxy]-2-(2,2,2-trifluoroeth yl)-
2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate

To a stirred solution of methyl (S)-8-hydroxy-2-methyl-3-ox0-2,3,4,5-tetrahydro-
1H-2-benzazepine-4-acetate (19 g, 57.4 mmol) in dry THF (400 mL) and dry DMF (200
mL) under argon were added 2-(3-hydroxypropylamino)pyridine N-oxide (11.6 g, 69
mmol) and triphenylphosphine (18.0 g, 69 mmol). After all solids had completely

dissolved (~30 minutes), the reaction was cooled to 0° C. in an ice bath and diisopropyl
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RT. After 1 hr, the reaction was concentrated, and the
resi due was reconcentrated fromtoluene (2x100 m ) to
WO e@vme64782 title conmpound ( 11. 06 mmol e, gquant PCHUB200$/045776
as a light yellowoil: M5 (ES) me 310 (MtH) +. d)

Met hyl

3
azoduﬁrﬁ&gﬂ% e @)é%?i ﬁ%L"%d;%b?ﬁg%g;g%gépa\{i? g&ﬁ@@.%ﬁ%ajcﬁon was allowed
to waifm sﬁr\myttcﬁmeamMsﬂsﬂrréd(fﬂieﬂ BH. &mnmhtratlbly land-flash chromatography
t t t
on silkqng.gq?& g?p§| }Qw%ﬁn@Ete%Hs gﬁye tb@ ﬂﬂ@ ‘%FPFBP%‘)'”Q’ 2Q-8Pu@ned%) as a

solid Eﬂérp ays a{‘e@%ﬂ%gr%feg%dd&e(;ﬁ b%5oBEa|n§él'h e)f ‘f’gc;%lmg of the

hen at r x for anot
recovéred ﬂartmttnaﬂmajrfrcandhs ialbova rgattiarhtogiveoy taphyf 26%6 g (96%) of

o i R S PR, 8 R g 5.0
(dd, Jlg 5t 15%9%;'97'0223 @1%67?3%%{41%&71(0%5& JC@@ i?‘l)z GJHY @%4 6.79 (m (
3H), 4.8 (157 5482 (4, J916.5.109 11, 42a16.14 b, 24} 14,16 | d 1268 Hz, 1H),
4.02 2. S8Rt HE 356 & 4. 8o Bidierza o (i 1Py A7 (g, 1), 270
(dd, 151)42152(da ) MBob kR, B1g). 300 (MkNa) +, 278 (MrH) +. e)

o) ety éh@m@{&(mqw laimine)21-Bropyipnber @3 drtefisoroethy)
2 345 q%ﬁ%ﬁnﬁﬁg‘?@%@wg A St onge 1o a O

SWbUtal Oéltnﬁéd Webhmbn of methy! (S) -3- oxo -8-[3- (r? oxopyrldm -2-ylamino)-1-
-tetra

propyleba) BUB oo ety b A del s mar H-- kA AAE P BP-4Agetate

(26. 5%@%(?56@%"@; ir Qs%tg&ﬂjan ﬁpé?ﬁw&%hdﬁﬁgmggﬁéﬁsd@ﬁzon activated

carbonwar(8ed, tDSR‘ann)d shrefulhd rbrelcwdtteﬁd hnn |$dmrnpwa<sl gdeo| Atgon) and

s Sy T T R o et o Ao
in an %ﬂtﬁaﬂ?éépaf’@é"@ Ghftdr d ﬁ’é%oad&t)iona-f%?n&ﬂﬂmfﬁ% Geffddum on activated

ayers were dried (MpSO4) and concentrated to | eave a
carbones(Bdge 7 5henanglie cassfubly epredastiedicin deogropaepledindgr Argon) and

ovlof Gl IR SeBLARY WAl el GRS EBAEndr g e reccton
was H‘&We%@tl%ou@ﬁ%élﬁ‘“ Sﬁhdlttlh@ HiltaRpa b oes Mashbddvitio 1t eOH/CHCI;
an off-white solid. This was triturated with hot MeOH,

(400 gnlg. The filtrate was concentrated under vacuum and the residue was purified by
flash chromatography on silica gel (95:5 CHCl/MeOH) to give the title compound
(19.50 g, 76%) as a white sticky foam: TLC (silica, 5% MeOH in CHCI3) Rf 0.52; MS
(ES) m/e 466.3 (M+H)* ; '"H NMR (400 MHz, DMSO-ds) & 7.94 (dd, 1H), 7.34 (t, 1H),
7.02 (d, J=9.2 Hz, 1H), 6.81 (m, 2H), 6.54 (t, 1H), 6.46 (m, 2H), 5.31 (d, J=16.5 Hz,
1H), 4.23-4.13 (m, 2H), 4.17 (d, J=16.5 Hz, 1H), 4.02 (t, 2H), 3.82 (m, 1H), 3.58 (s, 3H),
3.36 (m, 2H), 3.01 (dd, 1H), 2.72 (dd, 1H), 2.68 (dd, 1H), 2.50 (dd, 1H), 1.96 (ddd, 2H).
c) (S)-3-Oxo-8-[3-(pyridin-2-ylamino)-1-propyloxy]-2-(2,2,2-trifluoroethyl)-2,3,4,5-
tetrahydro-1H-2-benzazepine-4-acetic acid

To a stirred solution of methyl (S)-3-oxo0-8-[3~(pyridin-2-ylamino)-1-propyloxy]-2-
(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro-1H-2-benzazepine-4-acetate (19.50 g, 42 mmol)
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m xture was allowed to cool to RT. The solid was
coll ected by suction filtration and washed
waegaesd7sal [y with cold MeOH and Et 20, Dryi ng POT/Bzphe/045776
vacuum at 40 C. gave the title conpound (467.9 ny,
88% as a colorless solid: C(S%NEO—I/CHCIS) R 0.17;

in d|0%§h§m ?rﬁg) &@'g%fg&% a@ug é§ gl I% ?I—{ i?@ﬁl ggz[nri]?‘?) The cloudy

reactiof , w8s Stirfedl, af AT 6iod 24, theh) the3 réduiin@homegdnddus solution was

neueSi WibadebindEHich OBeal 18 ehon “BES scRii o chprestrated t

t tihx|
near Hé!’;@? :j’g‘g(a;?/{/ e?%éon%@@g tﬁcﬁggé@'tt?‘%h%r‘g? product. The supernatant was

decanled beendaheﬁenalmngcgnmw solidvwasyedissolved in methanol. The clear
3- .0X0 tetra

solutié_pR)éh%%r{QgQ eécegc%nté%tggapg %ﬂyﬁ%\ﬁm Pgn %he remaining solid was

triturated with)a Smia¥ dioRiie B Weer fitefodah @ drRBistHdEr Vacuum to give the title
H 2- benzazepi ne- 4- acet ate Met hyl

comppying- hma,xg,. B6Gkb-a8 3 Avigite qquajgrdrldE’nC (Hamilton PRP-1®, 25%

CHsCRIRA P RBREAEHG] % A LR Rl 00R:57 (1 Tl Mo s (Es) e

452, scmm)ﬁ ong; NMIFRR¢£00 foN1z abn@o-ﬁ;?)(sb QEJI(W +(|)217 32X25AQH), 7.02 (d,

CH nobi | e phase, | ow at e,

J=9. Zdéz eUtl) @rﬁht(m%)nﬁl%?(l ﬂrl:J) |€hf1@dm @H), 613G 61 JTé'tQ’@’IHZ 1H), 4.27-

410 WA T50 B ER dride & A STRERT gy (m. 20, 3.00

(dd, 1 H% %.6b- adhyﬂi)ozsﬁsfﬁ(uww)ZzaLﬂ(da t1e¢)rar9ﬁd(rddcn2 H) Anal. Caled for

- enzazepl ne- 4- acet at e=39. Pre%oar atio

Cooklopb ANeh0s 585 H.5.36: DB Falingye) BB rATb Ll Pekrhb)Q.20.
B|o|0§é&£{0@¥{ Qxy%%g%é §f %‘fék é%io%%fn%‘:st HXQ: bgd i Exampcleg)1 and 3 on

%t r YRS epr nes 4-acely ¢¥a0
chordﬁbhhéovascularlzatlon (CNV) in a mouse model for CNV.

! Fhe anizstini hb /ehouke SHaTIpIEs sverbsQuBAARFABRIENCS With the ARVO
staterﬁ%ﬁ%ﬁ? REERR S AlnRiehPOpntHRIRicHdd VifbrsRbEbARM. Of
Exan{gie 48- Rggressiof-Motdblyfor&C¥Yo- 2, 3, 4, 5-t et rahydr o-

%W? Sfteﬁ?éﬁ@)?g%tﬁah ey a%@éé&ﬁ*{?\l% chféte:am o'%iuW@r gfr ¥rypton laser
photoégggglaaoﬁ 3\A)@Yé“<§’é%(/%?é’&’ytbamé‘orbﬁb{é' d'AtﬁnHT&?ﬁti@ﬁ 6118 compound

descrlbed in Example 1 was initiated seven days after the laser-induced injury. Oral

doses of either the vehicle alone or vehicle containing the compound of formula (1)
(desighated as VEGF R in Figure 1) at a dose or 4 mg/kg, 20 mg/kg, or 100 mg/kg
were administered twice daily for seven days. After seven day of freatment, the mice
were perfused with fluorescein-labeled dextran, and the area of choroidal
neovascularization was quantitated. Pazopanib decreased the'CNV area in a dose-
specific manner. See Figure 1.
Example 5: Prevention Model for CNV

In this experiment, the compound described in Example 1 (Designated as VEGF
R in Figure 2), Example 3 (designated as vitronectin in Figure 2), or a combination of

the compounds described in Example 1 and Example 3 (designated as "both" in Figure
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nmol ) and triphenyl phosphine (18.0 g, 69 Mol ). After
all solids had conpletely dissolved (-30 mnutes), the
WO e@cs4n2 was cooled to O C. in an ice bath anpPlCT/US2006/045776
di i sopropyl azodi car boxylate (14.3 m _, 69 mmol) was
added via syringe. The reacal HoNn was al l owed to warm

2) wegén %\Mﬁﬁgs elRﬁr%prg %@?g% éyé E?% Slnlﬂ{%%ﬁe gafg%gﬁe%t FeinaP Burming was

perfor%&d 36Ed iy tlz';t gid])c gg:ﬂ;]mgn ngj%rlttedelrr]\giﬁxmnpledﬂ 50' h%rE%qdmpounds were
. 75% as a soli

adm'm%ﬁe%oeﬁvawweodw e GgpAoRs0b 10 g o heccoBogine [hExample

1or 4;2{1@{%@5?& gﬂé}g&%PSUﬁa%‘(ﬁ)ﬁeﬁﬁﬂé BON=¢4 éBnVS"?% 5ﬁé%eq{etmal burning,

e title conmpoun
the CI(Ml&ﬂ)eawas quaniiiie d( aDdesatibedNBOed B)e resalteere @bpwn in Flgure 2.

/(-\jl?hqgg‘n §peﬁH%b eqj%bgmgeﬁg ojgth(e?e)fe§95\t1 8@;95@0& re. p&rem illustrated

and d_es%ﬁbéé' mJaé’Ealﬁ th'é m%hnoﬁ’f I_lbgffnd\t Mlt?m th%ll’_%to 411% (thove detailed
descr[plupns :areopr(qy edzaga e@nmqla(wgf tl1e-|)pregerrrlpt3|n(/gat|or1ﬁpd shgwd not be

const%%%_ﬁgg%ge‘épﬁég %S& rlfnilr%}%‘z?/ﬁ)li}n(ﬂggntiw MJHifidHdR%! will be obvious

to thoséfSkﬂbeHththe?ar( 2 2H iiddifissmionstthsd do ndt depart from the spirit of the
4,5-tetrah dro-1 H 2- benzazepi ne- 4-acet ate

nven‘gqrp aresiptenses fove rclydadyyith the scope of the appended clalms
(S)-3-0x0-8-[3-(1-oxopyridin-2- ylan1no) 1-
propyl oxy]-2-(2,2,2-trifluoroethyl)-2,3,4,5-tetrahydro
-1 H2- benzazep|ne 4-acetate (26.56 g, 55 mol ) in
i sopropanol (500 nL) were added 10% pal | adi um on
activated carbon (8 g, 7.5 nmmol, carefully pre-wetted
i n isopropanol under Argon) and cycl ohexene (55.7 ni,
550 nmmol ). The reaction was then heated to refl ux
under Argon in an oil bath set at 90C. After 6 h an
addi ti onal anount of 10% pal | adi um on activated carbon
(8 g, 7.5 muol, carefully pre-wetted in isopropano
under Argon) and cycl ohexene (55.7 niL, 550 nmmol) were
added. After an additional 18 h the reaction was
hot-filtered through celite(r), and the filter pad was
washed with 1:1 MeOH CHCO 3 (400 nL). The filtrate was
concentrated under vacuum and the residue was purified
by flash chronmat ography on silica gel (95:5 CHCVMeCH)
to give the title conpound (19.50 g, 76% as a white
sticky foam TLC (silica, 5% MeCH in CHCI 3) Rf 0.52;
\Y%S3



(ES) me 466.3 (M+H) + ; 1H NVR (400 MHz, DMSO-d6) d
7.94 (dd, 1H), 7.34 (t, 1H), 7.02 (d, J=9.2 Hz, 1H),
W®2@1/064752 2H) , 6.54 (t, 1H), 6.46 (m 2H), 5. 3BCT/US2006/045776
J=16.5 Hz, 1H), 4.23-4.13 (m 2H), 4.17 (d, J=16.5 Hz,
1H), 4.02 (t, 2H), 3.82 (m 4H), 3.58 (s, 3H), 3.36
(m 2H), 3.01 (dd, 1H), 2.72(dd, 1H), 2.68 (dd, 1H),
2.50 (dd, 1H), 1.96 (ddd, 2H). c)
(S)-3-0x0-8-[3-(pyridin-2¢Ummsio) - 1- propyl oxy] -2-(2, 2
,2-trifluoroethyl)-2,3,4,5- tetrahydro-1
What is olajseed isiepi ne- 4- acetic acid To a stirred sol ution of
met hyl (S)-3-0x0-8-[3-(pyridin-2-ylamno)-1
- propyl oxy] - 2-
5 1. (A ndsthotirafittemingedrnytyia2ndovassutaetdisdrier in-d mammal, said method

comp 33 AAy I RAT AR FUBEE £ S0rNRRH T5 R B ol

4

1 NHC (75 nL, 75 mmol ). The sol ution
was ca wrag€dst o near dryness by rotary evaporation
to precipitaté out the pgoduct. The supernatant was
decant ed of fFam t gmaf ni ng gummy solid was
redi ssol ved &n rethanok, _Whe cl ear sol ution was then
reconcentr at el b;ﬂ rotary~gvaporation. The remaining
solid was triturated with a small vollime of water,

i ried under vacuumto give the title
orsal£8h%cgl(d§% tﬁ%ge%S g, 86% as a white powder. HPLC
(Ham I ton PRP-1(r), 25% CH3CN H20O contai ni ng 0. 1% TFA)

k"=3.1: [a]D- 1 12.3 (c, 1.0, Me . M5 (ES) e N
10 2, Thﬁr@eﬁwom}mlam 1 wherejpveig aompaund i Camp(oamﬁ'. (3160?"88'? ():

1H), 7.34 (W&, 1H, 7.02 (d, J=9.2 Hz, 1H), 6.81 (m

2H), 6.58 (t,\.1 6.47 (m 2H), 5.30 (d, J=16.5 Hz,

1H), 4. 241 2Hc), 4.1 5 (d, J=16.5 Hz, 1H),

4.02 (t, 1H) NZ MH), 3.37 (m 2H), 3.00 (dd, 1

H, 2.69 (dd, 1H), 2]65 (dd,_ 1H),, 2.41 (dd, 1H), 1.96

(ddd, 2 H). Anal. f ¢ O 4F3N3O4: C, 58.53; H,

5.36; N, 9.31 . FoudAC A% 7,.NM, 5.42; N, 9.20.

Bi ol ogi cal Data: EffRct Nof he//s’e@n'pounds described in

Exanpl es 1 and 3 on chor oi dal °neovdd@ll ari zati on (C\V)

in a nouse nodel for CNV. The mice in the(pollovvi ng

exanples were treated in conpliance with tthé ARVO

statenment for the Use of Animals in Ophthal mc and

Vi si on Research. . . |
3. The method of claim 1 wherein said compound is the compound of formula (I"):

H,C

15 ©  HCl « HO0 ().



Exanpl e 4: Regression Mddel for CNV Mce were
anest heti zed and the pupils were dilated. Burns of
whegopet1st aser phot ocoagul ati on were del i ver edP€DUB1D66/045776
retina. Admi nistration of the conpound described in
Exanple 1 was initiated sevgg days after the
- . . . | :
+. e AL UG O] A HEER Sl BLABG APRIER Ebpriscs
the stép pbf ddetnisterihgdoake Wigphntdl arcommpurel df) foahuta didse or 4
ng/ kg, 20 ng/ kg, or 100 ng/ kg were adm nistered tw ce
daily for seven days. After seven day of treatnent,
the mce were perfused with flyargscein-I|abel ed
dextran, pmndpn_he.areg_of .c Al da feovascul ari zati on
was quati\tate}‘./}a/zop ed the CNV area in a
dosespet| f#Cc manner. S .0 Exanpl e 5:
Preventi on Model for i,S_gxperinent, the
conmpound described in Exanple 1 (Dgsignated as VEGF R
in Figure 2), Exanple 3 (designated as vitronectin in
Figure 2), or a conbination of the conpounds descri bed
in Exanple 1 and Exanple 3 (designated as mgot h" in
Fi gure2) were adm nistered to each nouse E)e i nni ng one
day before retinal burning was performed according to
t he met hods described in Exanple 4 . The conpounds
or sal\af golvtei theeaddr ed orally twice daily at a dosage of
100 nmg/ kg for the conpound of Exanple 1 or 45 ngy/kg
for the conpound of Exanple 3. Fourteen days after the
5.  rAtmethbdftréatipng drhec@hlnaoescukes digerder ined enaragal, said method

descriped. ab Th | t h in Fi 2.
compRpPRGAEINSyeRTd st et ot B M et i on

are herein illustrated and described in detail, the
invention is not limted thereto. Fhe above detail ed
descriptions are provided as e ary of the present

i nvent i gaN shol adOnors e Chhst rrued as constituting
any linltatjon of the i hti op=\bdi fications will be
obvi ous those skill el+rm\the ar®, and all

modi fications that do not depar&—Kromthe spirit of
the invention are intended to be if@cluded with the
scope of the appended cl ai ns. CLAI M5 What is cl ai ned

i S:
(t)

or salt or solvate thereof.

6. The method of any one of claims 1-5, wherein said ocular neovascular disorder is a

choroidal neovascular disorder.

7. The method of any on of claims 1-5, wherein said ocular neovascular disorder is a

retinal neovascular disorder.

8. The method of any one of claims 1-5, wherein said ocular neovascular disorder is
selected from the group consisting of exudative age-related macular degeneration,

angiod streaks, uveitis, and macular edema.
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1. A nethod of treating an ocul ar neovascul ar di sorder
in a mammal , said nethod conprising adm nistering to

wag adod/oesrnzral a conpound of forrmula (1): or sal PCDUS2006/045776
sol vate thereof. 2. The nethod of claim1 vvherei n said
conpound i s the conmpound of gformula ( 11) : 1) - 3.

9. Tl‘te ﬁcb : hogfc? 16\‘:1: :gi"j{:vg]e%?lw]se |<$_|éﬂoisq_5% %?ﬁ@aﬁ%ﬂpai' & #ﬁ%r is exudative

age- rgm[baqﬁa@maaayg@ﬂi@faqbncl ains 1-3, wherein said nethod
additionally conprises the step of admnistering to
t he rmrmal a conpound of fornula (I II) (1) or salt

10. ?ﬁesrﬂle g:qgt‘?ﬁ)f m%enréinngéllalogfﬁlg e%?@ggrbié’&ﬂb?ris macular

neovasc I SOr I

edemaonpri Si ng adm nistering to said manmal a conpound of
formula (I11): (H) or salt or solvate thereof. 6. The
rret hod of any one of clains 1-5, wherein said ocular

r | th
. d| sor ka&r Cghﬁ%u?r‘gt Oggo‘g?‘ﬂggg)oo(ﬂﬁmgf‘?%gf@nﬁ%b@rate thereof for the

prepavat@necpfra swiditasnentarsafielin dse treatmentsefrateecilsr nepvasawar disorder.
neovascul ar di sorder. 8. The nethod ‘of any one of
clains 1-5, wherein said ocul ar neovascul ar di sorder

12. Thé U8l fofding e BldiMe! UhbteRofid dtuRg nebvasdidat diverder is a
e-rel ated nmacul ar degeneration, angiod streaks,

choro nepwascalal dige@ekr edenm. 9 . The nethod of claim 6
wherei n said choroi dal neovascul ar di sorder is
exudati ve age-rel ated nmacul ar degeneration. 10. The

13. Thetdwctatca:‘orcmhgltmc&|wrl€f avinersm shid oclir neevasadal disorder is a

sorder is macul ar edema. 11. The use of a conpound
ret'”ab'FGQ‘(ﬁﬁ?H'aé digordef.| | |) or salt or solvate thereof for
t he

14. The according to claim 11, wherein said ocular neovascular disorder is selected
from the group consisting of exudative age-related macular degeneration, angiod

streaks, uveitis, and macular edema.

15. The use according to claim 14 wherein said ocular neovascular disorder is

exudative age-related macular degeneration.

16. The use according to claim 11 wherein said ocular neovascular disorder is macular
edema.

17. Use of one or more compounds of formula (1), (Ill), or salt or solvate thereof in a

method of treating an ocular neovascular disorder.

18. The use according to claim 17, wherein said ocular neovascular disorder is a

choroidal neovascular disorder.

19. The use according to claim 17, wherein said ocular neovascular disorder is a

retinal neovascular disorder.



10

preparation of a medi canent useful in the treatnent of
an ocul ar neovascul ar disorder. 12. The use according
W eoocloed7a2 11, wherei n said ocul ar neovascul ar PCBHURZE6/045776

is a choroidal neovascul ar disorder. 13. The use

according to claim1l, wherggn said ocul ar neovascul ar

di sorder is a retinal neovascul ar disorder. 14. The

according to claim11l, wherein said ocular neovascul ar
20. THe srerdrling $o skairadt7e dHersimsaltogulat peovasiutdridigoragr is selected

exudati ve age-rel ated pacul ar degener ti8n, angij.od )
from the gk congisting of SwiptiRAeelaladmaclar degenaration, angiod
streak%fﬁ%iﬂ%,%n& ﬂwa‘éu%irrad]ef*né(mer ei n said ocul ar neovascul ar

sorder i s exudative age-rel ated nmacul ar
degeneration. 16. The use according to claim11l

erei n said,ocyl ar neqvascul ar disorder is nmacular .. .
21, Yenie pRcotld dp el 0. bR SRR A EATPgar disorder is
exudaliV® adel teldted thaddhil d&Gerithtigi.e thereof in a nethod of
treating an ocul ar neovascul ar di sorder. 18. The use
according to claim 17, wherein said ocul ar neovascul ar

Lsorder_is g chorgidal v u ' : :

22 LBE R R R a2 PR Bt S BeisEE hapvesoulaFdisorder i
maculReedassdll ar disorder is a retinal neovascul ar

di sorder. 20. The according to claim 17, wherein said

ocul ar neovascul ar disorder is selected fromthe group

consi sting of exudative age-rel ated macul ar

degeneration, angiod streaks, uveitis, and macul ar

edema. 2 1. The use according to claim20, where said

choroi dal neovascul ar di sorder is exudative

age-rel ated macul ar degeneration. 22. The use

according to claim20, wherein said choroida

neovascul ar di sorder is macul ar edensa.



