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PGD2 receptors, conprising contacting a cell with a
conpound of Formula |, activenetabolites, or salts
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e.g., inflanmatory and i mmune-rel ated di sorders and
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be the sane or different, in a nunber ranging from one
to (2m +l), where m is the total nunber of carbon
atons in the alkyl group. For exanple, the term
"hal o(Ci -C 4)al kyl"™ is neant to include
trifiuoronmethyl, 2,2,2-trifluoroethyl, 4-chlorobutyl,
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wi th one hal ogen atom) and pol yhal oal kyl (al kyl
substituted with hal ogen atons in a nunber ranging
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, tri(o-tolyl)phosphine, trinmethyl phosphite,
triethyl phosphite, tripropyl phosphite,
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stoi chionetric conbination of iodo anion (I 1) and
metal cation, where the netald is selected fromeither
the Alkaline or Alkaline Earth famly. Preferred netal
i odi de salts include sodiumiodide. "Elevated
Tenperature" refers to tenperatures above 250C. "l nert
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The present invention includes A process for
manuf acturing a conpound of Fornmula Il wherein R 1
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specified anounts, if indicated), as well as any
product which results, directbby or indirectly, from
conbi nation of the specified ingredients in the

speci fied amounts. By "pharmaceutically acceptable” it
is nmeant that the carrier or excipient is conpatible
with the other ingredients of the fornulation and not
del eterious to the recipient thereof. Fornmulation may

I nprove one or nore pharmacoki netic properties (e.g.,
oral bioavailabilty, nenbrane perneability) of a
compound of the invention (herein referred to as the
active ingredient). The pharmaceutical conpositions

for the adm nistration of the conmpounds of this
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conpounds of the invention are enployed. As used
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rs. These .di S ondi t i (
REBRRT CRSTS TR o VL R0 o AEA R B
IRRAPEH X sSidBNhclides S8 REhtitvdntyofthe edia.‘iﬁ'fgSc,onﬁﬁé’iﬂon and any
atopic dermatitis, urticaria, drug aller i nse

astwatgr)aamdeefrg.célser degiont! additévesi wsh @ ? Hfastnvy oxidizers and the like,

sease and t.h |
'ﬁwﬁ pspsision . %6 ) %Ie%tg&%%eas eé@is%t gz& 8§1 {a% e c?ltéteog é% keep the
s@h@ﬂitlﬂi addetl\i‘e@ llllfll E\hs’penshd)rel /talsslteﬂjm%(ﬁfdMemvd nnat;erx@B§4 is electrlcally
vasculitis, Behcet's syndrone or i
donpled iR ovgltage ﬁﬁ‘éﬂ%é@és ap apods sangéflﬁ*&ﬁ&e an ‘S’%tg%né‘\ DC
\%tltggé s a‘ggflgEPBétWeén s@dskrg{egﬂﬁmgc@:'ah&@twg ShdIEd] tsUScausing a current

vital cutaneous pathol ogi es such as those
16 €Yoiww €Chef duprenheamaes t}hapotlhmdawhangsd cmmgcnorrmwtlon which may be

i nfection, bacteri d+0t her sit
HeseRhEghe S'ﬂfé’?ﬂ%?'&ag éga %/azgwﬁgﬂ egﬁ%mplﬁg l§gec1es ?o be attracted to
gé ¥£tﬂ§(‘f@m¥bsthe§ eon@&tthiBuRteters Meldpb &Nl d@nl the gulstrate 52
I Sseases such as allergic asthma, allergic rhinitis,

witfate, andedi sondet Iogmgthg szglzm]atmiﬁ quyfapq: in a [ayer 62, as shown in FIG. 4.
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©li p&as &sh, Rl Ghd 86mBIrafibnd therebf, Al ll?disrlgefehedrrﬁhe isolidsrid the

psorlatlc system c | upus eryt hemat osus, Lag le. HE. Y,

giispansioas’6 Tupther Mehidg apleastioge r‘?ﬁﬁPY? glemeRE§us fgr example,

]g. ﬁleir atlh § 1HBi%a QASQF@{%M 9H§H?1§ Ile rf‘b@d THagdbites: of (sddh
rejec Ion |nc rej ection and

Bhafve-cldingits tindeasaabilige the.y’ ﬁkase ngtt&fﬁnaﬂ e]l@ctmmmsmon

solid orgqn t ranspl ant re ection, ne nmarr h
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{20808 Ehie SRR R 5l Be PEomib bl for SR CTR aifition, the
ﬁﬂfd@Iuomé%n@ﬁelwmn%nﬁ@smmcm@rsa failure,
at heroscl erosis, coronary artery di sease, restenosis

and vascul ar stenosis, (10) cérebrovascul ar di sorders
such as traumatic brain injury, stroke, ischemc
reperfusion injury and aneurysm (11) cancers of the
breast, skin, prostate, cervix, uterus, ovary, testes,
bl adder, lung, liver, larynx, oral cavity, colon and
gastrointestinal tract (e.g., esophagus, stomach
pancreas), brain, thyroid, blood and |ynphatic system
(12) fibrosis, connective tissue di sease and

sarcoi dosis, (13) genital and reproductive conditions
such as erectile dysfunction, (14) gastrointestinal
dlsorders such as gastrltls ulcers, nausea,
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(Drithrocrene(r)), etretinate (Tegison(r)) and
isotretinoin; (r) multiple sclerosis therapeutic
w@e®wpnssissich as interferon b-1 b (Betaseron(r)PCT/US2008/013853
interferon b-la (Avonex(r)), azathioprine (lnurek(r),
[dgqﬁ);g‘gé rg‘%ll dCs rgécf"%é [Br%ggxred %gg%ﬁ:glgg %ﬁgﬁgﬁ( ﬂ‘&‘ﬁfd'lﬂé thePt- -group metal,
raaytvogbasphand Se; Tl(eSa)llogtriW thewbp grouad istoapoaaier and deposited
5-am nosalicylic acid and prodrugs f.hereof;
lrnhy BROREBFIRY| AbS AlloYARR MRS éecglem%f ingpAG¥ pesuttiipan alloy
f (
s g G A
elem@n§-ahd Sorouracil, a pyr| m di ne ant agoni st),

| e disr ters 'st' e . . .
(sl istoecmy i mpitovedibmer il PRbEStRytrles with a size
dfétrml%hbimﬁols r@}\léqllpahn%le%% MOdIPyts stdelomaééé%a@imthe same
daunomycin and cisplatin), DNA Synthesis inhibitors
sigeéhg.adiampthr xXVher dloyeOowderossy mcmderagehg&nlwwdé rfglge of
p?.rtlﬁ? g%fﬁea epbxél(ﬂgg ggtt e%éag%gtggsgéefﬁ{)%ele%trcg) orffthaetlecﬁr%geposntxon
p(o%gis5 1A ceﬁlﬁ R dimetis] i'ik proferi@thaRihk Wive df &)majorithe particles

ight ratio of the compound of the invention to the
lrs@e @Heyescrawder irfn@eé foamaborhy Hivetoahoubd) BAY mgre preé@a@ucfrom
f I
SRR, 5 R0 FRBSR A PBUEE Sl B0 o i
1rﬂ6ﬂl‘¢dlbyed\b@sﬂd(& deppRateinabdided intovkaill@rdipsp wdeniap éxttlude,
with an NSAJD, the weight ratio of the conpound of the
forrpxampleo il abd Oh arimgahpnihe forgedleilOsy range from about

080y A 0 B0 ! o

mahu&nipl torabaunch wt.Welimputiiiase Thegtlegedpdesdeanialdo pyefesabdy ingludes

al so be within forementj oned.range, .but in each .
Ga.88n ANt M Cre |ABEEAGETL S SRRV HGr ERSaR € Ement n the
aABPUH REUR Gy MWHE}&EEB&OFQH 06 13 sayarad §§m§’g’ &ffusion

provi ded by way of illustration only and not way of
htatrtieatnénon Spdhagecaiitighy duchiap using aa%y box wlthrleéldpﬂllyty argon

reco nize a var critical ar anmet er
e st e Y <o Pat: blsS e P QRERRI 7 ghffhor. and
p§ﬂf5ﬂrﬂ11ﬂ% K2 Wyl infeXAMrely tight fumace that eliminates traces of oxygen
(tert but yl car banmoyl ) - 2- ( 2- chl_or o- 4- cycl opr opy

dupneﬂw aél@vmmmea@m\-ﬂfebﬁ@w awn g bejbenefigiab wﬁ9v9la% ékl%

P08 Ohjaliue £ SidHiE & et HeptiPindn RETBINBE MG is
ubefil mﬁgod&%mmhbgemds alld>)yl tributyltin (8.91g,

27mmol ) in the presence of Pd(PPh 3)4 (2,
(8038} Aneng empodinieph e RE VS {’txgmﬁmmwsmg@ ﬁFﬁg &a” aifoy in the first

S M (R Spenf0F BN RAC R Ba Qe M B U b

gréupmyal, abowriowh % Beabodit il 2evt %eSi, gl 4504t 2md. % to about 6 wt. %

concentrated i n,vacuo. The residue S. purified :
of fhest Icat enedeRivaSIRMINd; traiSECLO'g;Ehe tolfgg%a%ész sl délcﬂé‘ﬁf“) in the
%%5%§§Sgonpound A2 (4.0g, 97% . 1H NWR (400VHz)
30 (d, J = 13.7 Hz, IH) 7.19 (d, J =7.8

: 5.87-5.97 (m | H); 5. 07- 5.12 (m 2H); 3.91
(s, 3H); 3.33 (d, = 6.45 Hz, 2H)
2-(2,5-Di fluoro-4-net hoxypherlyl )acetic acid (A 3). To
a solution of conpound A 2 (4.0g, 22mmol) in a m xed
sol vent (CCl4: CH3CN: H2O = 1:1:1.5, 350m ), NalO™
(23. 259, 22mmol) and Rud H20 (0.68g, 3.3mvl) were
added in one portion. The reaction m xture was stirred
at roomtenperature for 1 hour and then poured into
wat er. The aqueous | ayer was extracted with DCM (3x),
t he conbi ned organic | ayers were washed with water and
brine, dried over Na SO4 and concentrated in vacuo to
gi ve conpound A. 3 (2.7g9, 56%. LC-Ms ESI (neg.) m z:
201 1 (MH). A 3 A 4
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2.07-2.13 (m 2H); 1.87-1.94 (m 3H); 0.71-0.75 (m

2H) . -(4-(4-(tert-butyl carbanoyl)-2-(2-chloro-4-(1,1, 2,
WQ@2a40e08488 uor oet hoxy) phenyl sul f onam do) PCT/U82008/013853

phenoxy) - 5- chl or o- 2- f | uor ophenyl ) acetic acid (B. 3)

0B 0 B o e chuepthy b i by ol | a'ﬂSzf?hfsdper

lidelqid chirfer to/abdit 40 grainssofdd plr, littHiquid caief, Ci)reféra%l)&h!ib,ut 30
IH);  6.68 d,J—88Hz IH); 6.24-6.46 (m 2H); 3.36
grams sglp.ﬁs pet li {cgnd Gmpier.
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fally - (
G TR eGP e b gl Ry el e
speciBig gfavity3idyl;a Hight Bielestri@¢dnstant. Preferred liquid carriers also dissolve

2-chl or o- 4- met hyl phenyl sul f ) 4
an QS PRI e BB AR e TeoaraRp s BF et s b diitionally,
préferdd (iBuf caries E@'no( &@@t \)fltl%leactﬁ/%ﬂin;g_lggé%ﬁah ésHhBMescrlbed

(400MHZ) ( MeOD) .08 (d 0 (d
mﬂ:‘u%herrelztalllbqjow 57 (dd J = 8.6, 2.1Hz, IH) 7, 48 (d,
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mélu&ésefboﬁt?’ﬁ . %"fl}) abut®b Wi1S% ﬁbﬁropgncff%n@ aBGut GRIWDHA)

2.07- (b:pu ; 1.75-1.83 2H) .
mtrlele&ﬁn@ {45 mp%mltljtprnethaw mcmp puspgrablyabphistf) wotani

b b
‘S(gﬂ(%z’%ano ?X‘gal% Egy V%ﬁ%’n’?ﬁ%‘%@?u ¢ acid (BJ). MS ESI
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zegp ;gllgdlg syathstis qu?J.yl ceﬁu@ge (aad the likey7 ﬂ}qzeleqtqq’})horptlggf)( :gctlve

il ByFtn iy Pof o 3 et i B

m&his;in Phe3sisperSibn(that haklg;pogitil® cRargd The elEH)ophbréiféally Qdtive
7 -1.1 2H) ;
gént71§ P S?@]i{l ﬁl‘?e %sl;)ensgon at at?)ut 1 g/g to abouot 3 g% mlc_>|)ré preferably about
22 6a-chl oro-4-(2-(2-chl oro-4-net hyl phenyl sul fonam do) -4
-((l-nmet hyl cycl obut yl ) car banoyl)
[0p4HnBheydus perfsi amayofpiniberyiny mdet art:acmyadng &ed).. SwibkShctivating

ag%lgts 15&,)114_(5](;{2&%5%1%1 m?t%g/lﬁlt_rl)gtﬁﬁlavag d Aé?eo %&aquﬁ hagcqstgg)gm a

chéﬁgag cibmpli&l_l)ﬁmhZhél-ﬂéetrdﬂﬁ?retlz%lﬂ)la&tﬂ'cI ent. gn g?ﬂle eHﬁbdlments
S ) - i 1
prefeged ey vatigg agants gnclyde-niakg! nitgate hepq)ahyd;a@ocqlgit rm,::gte

he%ﬂ@%_ %t ,Spgﬁdgt%é ll%{g Th% é@eélnf?g g%m is t&pl%gﬂyzp;&er{tq}l tl%@uSpension

at a?(ﬁ:t(ﬂ.‘(?ibg/h tiab&lit((ﬂz(f%ﬂf) faid %c%ﬁo{‘ehﬂ‘r&t&&f@%bbDOW4 gheisysuitsble.
l“h‘&ﬁ %02%%&31?5 §or¥ne§éﬂdﬁ%éﬁmp&)@&qcell&e?we(@egs and the
acg@cth% é@ﬁpﬁa? §ﬁ§fr@undqg? E&%tz{l gﬁlg%ﬂe"' éﬁ\'&@ &é@&%@)sd%ﬂ%aﬂ a

7.58 (dd, J = 8.6, 2.1Hz, 7 48 (d, J = 7.5Hz, v
IH); 7.42 (s, IH); 728(d J-88Hz I H); 667(d J
= 8.6Hz, IH); 6.48 (d, J = R 9Hz, IH), 3.68 (s, 2H);
2.37-2.45 (m 2H); 2.09-2.15 (m 2H); 1.88- 1.95 (m
2H); 1.59 (s, 3H).
-(5-chloro-4-(2-(2-chloro-4-(trifluoronethyl)phenyl sul
fonam do)-4- ((I-methyl cycl obutyl)

car banmoyl ) phenoxy) - 2-f | uor ophenyl )acetic acid (B. 10).
M5 ESI (pos.) n1e: 649.0 (M+H) 1H NWVR (400MHz) (MeQOD)
d 811 (d J =8.
(s, IH); 7.66 (d,
7.45 (d, J = 7.5Hz,
6.42 (d, J= 9.9, 1.8Hz, I

IH; 8.03-8.04 (m IH; 7.79
8.3Hz, IH); 7.58-7.61 (m IH);
6.
H,

E

68 (d, J = 8.6, 1.8Hz, IH)
3.66 (s, 2H); 2.38-2.45



Et OH Sul f onam de Synt hesi s 4- Br onp- 2- chl or obenzene

sul fonyl chloride 1 (4.0 Kg, 13.8 nol) was slurried in
whepbasasg 32 L). t-Butyl amine (7.25 L, 69 nol PCIES2008/013853

charged over 2h, maintaining a tenperature bel ow 40C.

. 5 4
slqn-%'l(?)pﬁ\%\lggé éélha;\f?%tehgggaqlsg tglE: E*‘I%EE(% Rﬁrjt\gf% B nhl IH% té)(%\d dek})sn én the
nééHﬂn@ely‘BhGrg@d@db&ﬁatd/\%(claﬂmﬂa)t ed via f| I t ration followed

a_water wash (40L). After drying 93 % of
l %Ele&spahwsac depositignat the litogr&tsp mﬂt%l ree%iecﬁ(mw and Si may
{
b% gggrga@a Guifok gp (@ ?g&xt 6dnid dgggmz cuGh t@gﬁélgreome,ﬁtpm dbout 2
nAYomf ,betMelep) tterarodphnd péthode (Sdi&iraten)2)1 S&Babi'ﬁwbbtages range from

SRS IARRObETLYGHITER b S 1 TPy ke G8BRU are density.
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(1050 nL The mxture was néutralized wt

bathmnd e dlstdn%b:dtweﬂgthe lisodmaridaeathoda(subswats SQMdEhIe fuspension is

m).,. a the, a e.was [ d. The, i sopropyl

nigtpingd by e ed ARRG Ry R il sxam B, SERPEML 5, Further

détﬁlﬁ }ég@ d‘i’?@%étﬁo Qféﬂlc(d‘éﬁgsn piRSssasiste rovii&d il X SUP&ents No.
heat to 500C overm(gb‘fj then was cooled to

SMJIQﬁtand 817381281 hoth rfereeeiogr dpyhichdes mcernesBebherein by

e\%%l;gace n,{l)qgel{ g% 1re ;‘I‘g:ér»\?\% X ggﬁyéJ@bgéﬁﬁgsWe& %&?'}Iﬁ&e%m about

SaaEEMti So FHAS 80 Wagcrh & pRafedbly. abbhe1 6 ﬁtgmnozrtwabama(ahg/cwﬁ
distilled off at reduced pressure, and é{gen hept an

[QU60 Afier comeplesian of thegleatiophpred deprsiiian ofghe Pt R@up metal, Si
f
o SR pHEah L L S WAR Rt o
5Redhw eosed sdbtatrate J2U62 nsyhenmubmteddo yallehureultm@ﬁ%ep (32). The

Mandel i c Amol 6?(1 hesi s The, pro e used t ar
hpfldreaFRTS Fhebles 8 P eeupameial. S G o et G retghve eRRRF o
d@%@ gl?to%hé:mb‘gfrﬁ’te 2nd ltﬁéosru‘BE’tpﬁQ @lerdends t@%‘#ﬁfl&'se)mt% th@E‘@eftBl@ The

equi v . Charge water. 4. Begin
hagyitteatren step. me(yﬂaaf wf a( mmratgres ranging/frym about 1800 °F to

Eﬁﬁ%ﬁg @E r}& b%gf b%%ug a&;oH Eg rgﬁqug)/q% ltl'}fgdlﬁﬁkg.n heat
trRdinitk st@fi'o@&ﬁ“b’ RflarBinert a&no%leﬂ:t Qhoh Stunder Ngacansh.

tenperature (35 5 0C) for 24 h. 9. Pull sanple (HPLC
[067] Fotlowvingthe hagf treatraentatepy the fisptdarsy contingy@ciudes prstagbout

B3P S AR HERESLE tetd, o RECERLR o8| Astoneltactive
eldi{ent,ehd upn6 abowt8 dth Bi rThdﬁrsmhyé:emcluyls:t abdut he ais%l tochbout 30

14. Wsh filter cake with 10% sol ution.
apyqofa Pwoemeﬁ@laa%&gérﬁt o/?/lé’natl?HH% at. %1 hragGaFHYe eu?ﬂe’}t and
n ct I b
SBYSEAAT hqhe FRRE R b gl o 0t i aou
20rt.&6 Ahaipftb abdyt & a11% Gixgehdyp 12 .abdutcB 4t.96. % ascpuiesult ot"aﬂlffuswn

sodi.um h hosphite. 2. Un char

fiqm o REY Al R YRS A B 8 SEhorphbESBRtn oy SR S e
fhrQTRRT RbMIE indludESArI 16 Bt &f thlabb@IT0 Atk M1 Abdut Fat.dadtabout 8
the contents of the flask to 95 1.50C. 5. Under

nitrogen, slowy add a solution of 1.023 g / 0.15

equiv./ sodiumiodide and 3.655 g / 0.75 equiv./

sodi um hypophosphite in 25 nm9 50% ag. net hanesul fonic
acid. Continue stirring the honbgeneous reactor

content at 95 1.50C until conversion reaches > 99%

LCAP product. 6. Stop heating. Slowy cool to 55C over

Ih. 7. Seed at 55C with 50ny. Seed hol ds. Hold at 55

OC 1.5 0C for at least Ih. 8 Slowy cool to 450C

over |Ih, then to 35C over |Ih, then to 0-40C over a

period not shorter than 3h (or overnight). Stop

stirring. Draw sanple for M. assay (¢ = 8.8 ng/g). 9.
Filter suspension over glass frit. 10. Use filtrate to
rlnse reactor & fllter agaln Total M.: 67.92 g (53
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anyhydrous. The X-Ray Powder Diffraction Spectra, and
DSC thernmogram for Form |, are illustrated in Figures

W@ 2@nds38s r espectively. Form 111 anhydrous: FoPer/U$2008/013853
anhydrous was generated via crash out by concentration

o 3N ou? LaEls FILBI ATV DM ALPY vATRERE pppina,

axaimaylvhnys.tprtatabduuﬂlag%es 9 and 15 respectlvely Form

| V_nonohydrate ( rate.in 50 nL 20
wsw P Etieire %@efﬂwt é@@é&usmm geFtmyp Hesalted in 2

'ﬁ?%gdlé% B 13t %9, Mout &5 aW/G' Pe 'aBéﬁtSS 2%, §1°QEHu‘%t195 at.

The solution was dropped in sliowy
"/QH%a@wt\A atc% Cr, abauti tdat( 28Co1i, amd Bxc@i@ltaSam;)dnts of other

recgj pit restlr edforlha 0-5C, fi red
sceillol Pttt HlEmEN o 1 1 S exfimplea ety sty of the
rééﬁlﬁiY)ngﬁk f%’@&@&b&@@? 99P-0LXE A dHosl § 9gly-NEhe X- Ray
wder Di action Spectra, and DSC theranramfor

[Gﬂéphﬂﬂ coaat¢ciasul15trat§t5r2éﬁ2ema¥ thepibgpaied ¥0themstcand layer including

i vel Form V .Et han sabyva (o] 0]0}
ALEFAY The §Sobi s el Al dbs RO A BRRShER AR fhiSpatine
Tﬁé—Al)ie;fdsﬁmnExﬁ b®addbmplilkedushiayaryvaeéntidnal é@ging @thnique,
Spectra, and C thernogram for FornV, are illustrated

irjc dmg;mﬁcé§emrn@ﬂgn 1Wh€@sp@é1sfs¢rv@rt9thrmsmﬂwe%ﬁaﬁ9avbﬂréte

I us in EtCH (10 vol) wusing
Sﬁlgglégl%oe\gﬁg Cgl: aé,gggympgeg in single portion, highly
[030 Cattth thidkeiess- dRaycoRgpadizion Dhdyf beawintroleSpy eéleamgeuqumpnate

DSC thernmpgram for, Form |, are |IIustratc§3 gur es.
Pack cementagion dumRsAnHENperamETaANChHer ResPnqRing ‘Qogiposition of
f HOmRPSINA. bout 1
R Tt enlnddih e tehack mibt BRGE ERIRRSR. ko abou
m%rﬁdcalmul sl;twtc%ﬁeaibsubf wCOfpogand hblbcpibloy ipomgks abg thd tRlance
Resol ution 4.cm 1, diffusion reflectance node,
IASHLAMEVRYY OXEar - | R Anal yzer, Nicolet) Polynorph
!3q1ﬂe LoatcdsdbsFaa A pack &1 ther a8 dlio@ABMAPeafkd Betveen about
497 S 4942s Form 2 6739s 6432m b 4969s 4935m Form 3
166D Us tocbee 925 40ips gbarg 12hpus ko xbﬂunﬂboaggwhi@mmsah@gwmg

5220s 5 1w 971m 49 For 6619m b
maksan 838 Rk b e e Vo Bl RS SRR 5 7 boaos
[6U32 W Hifeha (P an ©fr @idrs fréa@nP@alKﬁeﬁﬂ% n§BNGROinBIlddd in the pack

pol ynor phs by Raman (Resolution 13 cm1 M| enn| a Hi

NNEUYCA qnzasas wn tosabpuhinwt 24} K@ssirad: Tdwdnelusige pf pas pr more

SRR ROTA IR Ao bR 958 Ao IR SEaTlAgg ugoe Ty more

reddddeel3n8tnn IS inalkdidsg. 3275w 3088m 1641m 1258m 3077m
1618m.sh 1217m,3063m 16Q06s 3011m 158 s.2978m 1531w )
(G536 A1ty e P P B9 R, S GSHR BDSH 5198 S 50 pephoretc
dgsbs RO 2990 2R8I 1R $9GS 124mi% 28indilar b8 IHG29 33m

rm 4 3427w 3086m 1619s 1326m 3065m 1607s 1269m 3014m
elEB@Gshot@R2ratl2 38 Tnpreparedywhitbime IR &SnsUSpemsi n %@M@Wc@@@ ppating
1719w.1322 3003 u¢<§163 sh 1260m 2978m 07s 12 vators
CoBPeHiq S0l L AHUED FHTIE 3G 8RY B sor L By o35, aé@ﬁ%n%

an® heéikes IThé %ﬁﬂi@n&%ﬁ &md@@?@eﬂﬁﬁé’rmnmem 1 59&@163—5&141Nesag1tat0r

.= strong, m= dium w = weak, sh = shoul der
tcbk@@d@(mw:lggng @ddltlves in suspensxon Coated substrate 52/62 is electrlcally
2-(4-(4-(tert-butyl carbanoyl )-2-(2-chloro-4-(trifluoro
met hyl ) phenyl sul f onami do) phehdxy) - 5-

chl oro-2-fl uorophenyl)acetic acid (F). C. 4 F.
tert-butyl

2-(4-(4-(tert-butyl carbanoyl)-2-(2-chl oro-4-
(trifluoromethyl)phenyl sul f onam do)

phenoxy) - 5- chl or o- 2- f | uor ophenyl ) acetate (F.1).

Sul fonyl ation of the aniline C.4 was carried out
according to the nethod of Exanple C (Schene C.5).
Ester F.1 was obtained as a |ight yellow glassy solid.
LC-MS ESI (pos.) nfe: 693.1 (MtH)

F |2 (4 (4- (tert butylcarbannyl) 2 (2 chloro 4-

T o . T ~



the cell cycle A and S phase checkpoint (p53, pRb,

pl 5, pl6, and Cyclins A, D, E, Cdk 2 and Cdk4) have
whe@n/0sa80ci at ed with pl aque progression, stenPSI/ES2081013853

restenosi s after angi oplasty. Overexpression of the

co ao‘ie& {2)“4 BELR) i %u?ée{‘s@gsla Pﬁﬁo&egﬁ‘d §nho‘%1¥‘% &)ggw{@}: Bhdterial 74 is
vascular “snoo nuscl e” proliteration and 1 ntimnea
coyreetefltagicaDCaloltagd sturan®D sydnedsioye.( Thaoghtdd shbswite 82/62 and
J. CHn. Invest, 1995; 96:2260; Yang. Z-Y. et al., Proc.
capductive\materiabi4 aresubmpreed 9 thegspragion 76pandythe| DC voltage source
80%! S5t cgggia%ia!yﬂlﬂghtttg .rﬂfog)', Ia &tl&ﬁﬁ%@veﬁ-aﬁr m&@Bchelated
shown to caus® in significant 1 nhibiti"on of neolntina
compleatcoating conapusitidn toodikplosit Brtlwodegativdly chirged coateld substrate
gggl. Chem 1997; 272:29207-2921 1). Disregul ation of
5 I cycle has been associated with polycystic kidney
) ' iGN PALRFIpREIL1LNepd\itiCH, MY PacRimi
[?qiﬁ?g??ﬁhgg%gﬁg&?ﬁ&yenal t ugﬁl eg. er eatl nment %"t tg_mx or
sespehsiomB6 ewylinclidharbotgens hadbcathidss Basst dodresendy avaikable

arrest of cystic di,sease in nouse nodel nov. N
efidefi i or ALl X35 2 haph BB 5y g A b Ui e
ofgatdhaREkXrbeh abtiNL6r ik QHﬁic@ﬁﬂs}tgﬁefehE@ fardhd@ettbdioretic deposition

protozoan parasites such as Pl asnodi um fal ci parum and
pBiass AsicaRNanoral Salidensalt dgtivatprsaredotgonpatile with this process, but
.nhibitors. . Cd have he wn to be required for
s D0 Rt BreBPe R cBREBRA0PVT, Lo Rty ( schang L. M
[6055¢ISuitable oMian6lhalot@®Bhs el k) exdiple, Aucopslyartd, al

ﬁroteins in yeast. Synovial tissue hyperplasia plays
chlepeno ymersy ick &s palyyiwldnarides pbthe likEr heunat oi d |
Skt obgiibNald iy b 13 foPf and
G357 Sl e oL RRb ol bRt Y BigHc Ay b PRUBRS Bl s fo2R an
agecinipitibleowith the litasd bareiar sithevalet tragphooeter suspgnsams Qe of

o bRt e R b TR B e YRRy which may be
Oi%%’]l d édrg CRPORY FluBRShréRIcH V@iYiﬁin'g{dh? DR sinddtind add @slghation

ited in animal "arthritis nodel's. Sel ective
DuftonbTéftorsP BFE 60 mad DuRontmicrenises! BEFE pewdenpaysilgblsamnder the

nqr mal. unt r ansf or ged I y inhibiting specific
tﬁﬁﬁgggg%¥meiﬁﬂm8§g$@dé?ggﬁggsion (Chen et al. . Natl.
(668 t‘ﬂh PurldpSthe E}éﬁ:ﬁe%ﬁ(ﬁ&;ﬁ r3éést 98 Sthe 3808 D haRicarbohaat re ate
wWth a se i nhi

ective ) bitor prior to the use of a
substantiakly songprently dgpositer opithe copted Fubstran S 2{0Ratumene laper 72,
ceél c¥9$ﬁ§gay reduce the side effects associated with
PR °%§ ot oxi't chenot herapy and possibly increase the
[0058] aftRWlctrophéteic shdpehision Dé amayshciude 4 badtingradugosivionliquid
cellular protein inhibitors of Cdks ggbg FE? and p21)
caBHF.ANdanY PEpesryY REditiyen fieh atachyaiors dddhe ke
[603Y | &l i 6B GALRE &E&GYS 119&9 rg{rBé(lk%s,t $1€ohols containing about 1 to
I'nhI'bitor-responsive cells but not on the
abohii dbickbenmeabpongiyvelscald the {ie rami anixtuvgs disenyepanol and
2001 0:6164-%1%. SCRIPTICQhﬁF qu iNVENTION A CL%%%bmn
BrorReRRRA AL EErd 1 10 M RGN EIOE I GBS FEEPEY
Jshge 501d HMunes GRrButdbrépaabl ddd dbosPdPaeng 1o kbsarmua L
or Il enantioners, diastereoners, salts and sol vates
t hereof wherein Wand X are independently CHor N Al
and A2 together with ring carbon atons to which they
are attached conbine to formlbenzene, cycl opentadi ene,
pyri di ne, pyridone, pyrimdine, pyrazine, pyridazine,
2H pyran, pyrrole, imdazole, pyrazole, triazole,
furan, oxazol e, isoxazole, oxadi azole, thiophene,
t hi azol e, isothiazole or thiadiazol eany of which may
be optionally partially saturated, and any of which
may be optionally independently substituted with one
or nore Rx groups as allowed by val ance; Bl and B2
together with the ring atons to which they are
attached conbine to form di hydropyri di ne,
di hydr opyri done, di hydropyri m di ne, dihydropyri m done,



preferred Y, RlL, Ra and/or R2 substituents previously

i sted above. Preferred conpounds within the scope of
wae-orsmsssd i ncl ude conpounds having the fol | owemUS2008/013853

Formul a I Bwherein Ris at each occurrence is
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mhetrfetlmnyc: oI alryl c (I:Ilegzlr I?ar)a/l: k Jaryl :lt g)r”oc cl oa I
w%‘ééfiﬁaéﬁg? l%r@sw S%e%ﬁnﬁwyﬁ xg lg’eka;’ﬁ Rdotal %/%Idwfehéslt’ (including
th-g}(cngene lt@ﬁb Sg‘ﬁ)dﬁt % g@)ﬁés per(Lafl ch&f%gem&(bo%} B9 g solids

[ en e m
per(Laliquid eargier, prefeabB) 4tibir 30 abhgd mnd) liquiCarGeNR3 R4,

T Y} SRR R Ll T AERE) N SN ane

art %l%t%ﬁhgﬁ%ﬂngﬂﬁﬁk%e%%ludzrg F Biyéeﬁeregﬁ}lseéi&xb%?a% ﬁ%%ﬁi@

eleqtmnhyteéln@l)mmmgsrm inclydel zeyr, enfépmfwmosmatlons include

abokfw 38 &g‘&% ) S%%R?%% lﬁ[}%(’ﬁé? é(g_?@) &l%abl%Pctlvatmg agents

includk Kﬁﬂbaﬂﬂﬁ)rﬁ@ hehb IR SEPARD; prifearee b@n&ﬁtré’tlcﬁﬂskﬁélude about 0.08 g/L
hal oal k al kenyl, al kynyl , cycl oal kyl, cl oal kenyl

tombpefr%& &llo anéwpncm@é%af ghout Q1 g4l I@yaulta le.

I I
952 CTRPE N Bty B hRee e Rl PR RO I
clmteeedacomme;e whihl gy anec)md(ﬂ%metai patislels e ehersl &t OpAdiatic

(al kyl ene) m NR3* R4* (al kylene)ra - 5%, .
SUSP%HSIQPI é@ﬂﬁt@@ﬂgﬂi@g t posetayq&yag@éslgﬁcetlse@)t% q!pased particle to
a S) OR5*,

LR D0
[0063]( Ehksdlisln @yeveM(iR3H ﬂeci@)phﬁ&'tllaztﬁwen@lah K¢|reapeincde an Al

sou(cgl, ﬁrg,?)%gys }xglocﬂg% ’ai 3 ) Mﬁ?g m N( R3*) C( =0) R5*,

[00?@'( kid ANSIuR by Q)CM:& e%nental(/ﬂ' Kb’lln% ﬂ)c'llﬁie alloy powders such
=S) NR3* R4*, al kyl ene)ra

as, f(mep@mghzdj)quqgtg}j T, 42Al: 40Cr 18Mn, 70Al 30Cr, other

oAU R SR S e

(0065 Kid BNE)ANGES hp SERAEVE oRide poWder; sdch; as&illﬁnﬁhuhﬁoﬁiﬂé 0
to two. Preferred conpounds within the sco

Zipe O - ditarBumn ey }Eﬁfélué‘b%‘éﬁbr?@é thialikad' yawyllbﬂhft ﬁélds in the
1@t |

SRR Aeatudoa i, PUG BT eSO 1w
%Ro raboihtal Ol wi. B bﬂdxe ommipdmmiarlima\acngatbm and tiel tadneg filler.
[05%%]2% | O(\quf}ggl':lfgpgc hégpéﬁlgn%%hlie?xgcr%& Q g%}ﬂi@é out for up to about
6 hahaad &4 oun%hk@&béit o@bMX'mAW' t8 %b{ﬁ{tb mAYEGhPBLEREY the

het er ocycl o, aryl heteroaryl

artodt endaathddd (}sybstra@w&)o aﬂumblalvbyhges h&tgrfmm @bout| 36yY to about

25 G R oS ol B B354 e SRR e mces

volfagé Iyaféehfrmé;(cc&f%he cc(r@démoﬂrtﬁ“)tﬁéﬂele@( Eéﬁ'é bath and the

-(al kyl ene) m - (al kyl ene) C%
dlstameklsﬂtwefm the |am0<t§( ard) qathadg (su b@bwtrz;ﬁ% he alspcz(&tcg) INReRgtained

-(al kyl ene) m N( R3) C( =0O) NR3R4,

- (al kyl ene) m N( R3) C( =9) NR3R4I,2 -(al kyl ene)ra

-N(R3) C(=O R5, -(al kyl ene) m N(R3) C(=S) R5,

- (al kyl ene) m OC(=0) NR3R4, - (al kyl ene) m OC(=S) NR3R4,

- (al kyl ene) m SO2NR3R4, - (al kyl ene) m N( R3) SC2R5,

- (al kyl ene) m N( R3) SO2NR3R4,

- (al kyl ene) m N( R3) C( =0) OR5,

- (al kyl ene) m N(R3) C(=S) OR5, or
-(al kyl ene) m N( R3) SO2R5; wherein said al kyl,

hal oal kyl , al kenyl, al kynyl, cycl oal kyl, cycloalkenyl,

heterocyclo aryl, heteroaryl, arylalkyl,

het er oaryl al kyl , cycl oal kyl al kyl , and het erocycl oal kyl



humans, cows, horses, dogs and cats. In a preferred
enbodi nent of the invention, the mammal is a human.
wab@ongties "t reat nent” includes therapeutic treBCTEN0&G13853
wel | as prophylactic treatnent (elther preventing the
ons e Ito S t f
og MR eherilat SRSy e B SR ahR o hllehdy PR SRlaiR
rdgﬁﬁhmg elluair@hor&heﬂepbfnaw prdcbﬁéﬁmqirovadéd in- B1SE BatentseNo.

e i fy the anpun f each a
S\97 1154600 w38 2RE Bgubt0 GcTh by BiShrs REGORHLperein by
agr\éﬁéé %%hépgmhla§ if/{ogg#@g@/ mﬁeﬁf thk esh&ﬁ%ﬁs@/&rdetpaﬁabﬁrﬁme or

each agent b e avol di ng adverse s

bethf anay allbwmioaabl qveaﬂsaogreat arht wietght aThe grean coa weight affects the
t her api e

. ff l. i _
KL (T e ———
s@@g ' F{é?erre'drg?éai éoat %@hmagéé/ erﬁqOJbbflfér Binigten’ae labo@r63whycm?,

soci ated Wt he neopl asm or, ef fect a regression
podfferably abeoipl Satﬂ;lgtlcnﬁl2 He abewtrd0"mE/cénot es a si ngl e

t Th di t
(ORI P om0y st eSerbiirr S o e IS HRER, 12/ 64 78 e
uhh&ss atsg'l%st(ﬁfaﬂﬁltﬁ)'nkb’étepsl McHidgth a &icbhie heﬁkl@ﬁ‘@ndﬂt (W)I di‘lea:nmg,
othér terns such as "hal oal kyl™ and "al kyl am n

(é&irbalataaﬁnallmefatreaﬁmemm@% ars am\wausF}%V r @eéﬁ@t tffzsltment (76)
bom. al; |
TRl B B e 2 AT Rl Bt il e, o

1Bkt & p@rﬁanwummenﬁnambiseaepoénmmgeaemmherenc
i ncl ude nethyl, ethyl, n-propyl,

dleBQﬂ@mryl Whg@éleﬁmmorett%hpoﬂupws uasan 9|A g %’éﬁmlal}{y co-
hex n nore preferred are | ower

SP% ed%v g’ %gﬁséahg%lr?gx%ﬁg or two carbon atonms. The

[0%’8]1 Wﬁilknbmshmgrtb babesndby aigi thgoryi pebantly aa'laﬂgble evidence

radi cal s such as nethyleneu$h&ly ene,

indiepeog! BR catraRen magecausd beioganonalig e Ryfpeompose,
rél%?ﬁﬁ%/f]éi#ﬁ V“wHEh%gay feg ?ea@P&vlth fitd Af@c@vhtiag@héhl. When the Al-

e tern1 al’kenyl " enbraces |inear or branched
Haa;yen abmphawd digfuses tb el surface of thelsonated snbBIItIA BR.he HhFeacts
0 a | ve rbon. at
qt}k@':bl\f@HS Y thg sg ace. ﬂ&\ﬁé?acé iop di éﬁ)efa‘tesrl\(g% IE%IQESI %\gl{}agls then free

th ‘{‘%& Qntﬁté% tact%a?fe BRItREA 1B &R tH\ébgit:erpcf@t eThe] tHecwat treatment
enyl radicals are radicals haV|2§ two to about. fou
st (Fohcan kind thealawph@gomd SHDRIERY 1521046l 11cad A1) tagilitating

ropen nyI and
Rt SRtpn B ERSH Foapd S ARERM yBiilnY) OO
[PLEFBY Sele@iHRItAE anfeaﬂdctahﬁerhme m@the bieat'treatmlertttstepr(36), the total
orientations, or al ternative

amount phAl b%ld'[tﬁéh(f airface 9f R%fﬁ/ subagﬁtgtaS§262| qaﬁé)grcogpolled Typical
a?{}?g%gn{sggﬁaéeajrﬁg RAYLG73CFIE §§6th@$5 eREROMOGAT RO to about 4

ving two to about twel ve carbon

laitﬁﬁBThd\lﬁeraEtrBzitﬂfeﬁf rsqniefatdb%ngdmcchdmtoalas oxewe undeggarinert
al kynyl " radical s havin o.ab car bon
%twa%herwgfh ﬁ%aepaé?l'fﬂewe%ﬁ%ée 3 wét 5&1‘%%%5%5 P£8’g8§1 s
@@vgﬁﬁﬁkmekec&la%t Qe HENEN hedoarsd. subkaiPhay befcleaned (78),

radi cal s i nclude propargyl, butynyl, and the
¢spkaally flaygreeradday Was gepositbdk bmylectrawwraﬁlkyﬂ% cleaping sgraoves any
may be optionally substituted with one or nore
functional groups such as halld, hydroxy, nitro, am no,
cyano, hal oal kyl, aryl, heteroaryl, heterocyclo and
the like. The term "hal 0" neans hal ogens such as
fluorine, chlorine, bromne or iodine atons. The term
“hal oal kyl " enbraces radi cals wherein any one or nore
of the alkyl carbon atons is substituted with halo as
defi ned above. Specifically enbraced are
nmonohal oal kyl, di hal oal kyl and pol yhal oal kyl radicals
i ncl udi ng perhal oal kyl . A nonohal oal kyl radical, for

one exanpl e, may have either an iodo, brono, chloro or
fluoro aton1mnth|n the radlcal D halo and

- s T . o o I



are i ndependently substituted with one al kyl radica
and with two al kyl radicals, respectively. Mre
w@e@besyiegl al kyl am no radicals are "l ower al kKyPEniszwb8/013853
radi cal s having one or two al kyl radicals of one to
K e
. Rt RED RO ATE pohEARIRY o ln 1 WESRRER BBkt Tricaning
nmy@etaacérhpl@@ed aybx]mnasahmnﬂean&gl ihadte alaksplvant sieh as methanol or

icals may be nmono or dial am npo such as
SKOHIL P hae iy Temoug R il KWR&C&?@?@?W with Aot bristle brush,

Oph&hqkethylan1no and the like. The term’ ‘aryl am no"

denotes am no groups, which have been substituted with
[@0Va ] evfter viee caeqrimg stelp,abé artlcbun&ly bsetpopbitoyd imaliheat (féaement

arylam no radjcals urther substituted on the
spJ03r PARGPBHbF G5sedpT H958 vl A epherafusge iER efdugh 6 cause
int SRt RIS ¥t RETAD QithABE QhIREraRTTHE fHAPKERRS tre¥Rienb fd&ﬂv@tes further

been substituted with one or two heteroaryl radicals,
diftistoneaf the cwtmgyallqmnﬁsaandmredumaémrawlfam wodtingadihedinal heat

be furthe bst i t ted on t et.eroar v, Lh1
R AR MRl b Pab SR SR 20508 for about 1
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one or two aral Kyl radicals. Mre preferred are

[@H2hifihe cpatmesslersribasiinthis digelosirs carhe Hseggn a wide variety of
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"N-ar al ky I-N-alkﬁlan1no" denot e am no groups,
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ﬁ'&gm ai Kyhe Eﬁfé'lé: ma? incPite aaNV!)r @@@a%esuguﬁ}’lby substrate 12,
ra |ca ., respective an am no group term

which may bk yodted withacbsrnhal bearer ooatga 86D d 4al Thl thermal barrier

radi cal s V|n one to apagut ten. carbon ne
e el biheenp Meabate 6 eI CRESTh oG s AT Dine
n&%ﬂh866§dc&@ﬁ8 preferred am noal kyl radicals are

‘I'ower am noal kyl " radicals having one to six carbon
[@ﬂBﬂrﬁ“l@nolpqoneZQa ruswal hyeapphied oither diy sl plasniRx sprpyiag opelesijembeam

PR b5 R Oam maRekte” o SRS AR ARG gAY s2) wit

altRI0Rfies3 BF Al RYO- a)eqime a’me pd ér’fﬂlls eNESEandlideRvwetiehnal
atons. The term "al kyl ani noa enbr aces al kyl

cpadiictiaity lggkbgwaeutp@anwbﬂlﬁyamdw rglﬁtlwélyr}aab E%Gfécwwb?féhemal
RL&lerred alkylan1noalkyl radi cals are "Il ower

aP%§ an1noa|ky| radi cal s having al kyl radicals of one
[00743 i The 8 D ipcadt@ss aEw eﬂiadmﬁ‘steam teltmnt ey dapesitingarstructure

al kyl am noal kyl radlc Vi radi cal.s .of one
thay CHRARS NUHICHI PAFSYAD E%myg il*%%&ﬁﬂw&wmh oXygen
pEﬁgéa‘Bﬂtt? o R P67 'ﬂ@&%aﬁfo ﬁﬂﬁswtlhe Lo aldi iR ¥he MelicdSond coat
am nonet h [,

| -am noet h
118, nivasd betetsysitmntm oxatiy attacH. The bbnckeoat'rﬁ gharefone should be

suffish S BTl o P FEo Rk etaly vy pide (100)

s@élm @nmél IOXMi tfctb GRlpartiRE O xidat ¥k Fesadtdick Akt TEGRD boxds'the
radi cal s having al koxy radi cals of one to six carbon

cerapne opeQatr2Ontortke ponk eqat &6 are | ower al kyl ami noal koxy
radi cal s having al kyl radicals of one to three carbon
atons. Suitabl e al kyl am noal k&éxy radi cal s may be nobno
or dial kyl substituted, such as N-nethyl am noet hoxy,

N, N- di et hyl am noet hoxy, N, N-di et hyl am noet hoxy and
the like. The term "al kyl am noal koxyal koxy" enbraces
al koxy radicals substituted with al kyl am noal koxy
radi cals. More preferred al kyl am noal koxyal koxy
radicals are "l ower al kyl am noal koxyal koxy" radicals
havi ng al koxy radicals of one to six carbon atons.
Even nore preferred are | ower al kyl am noal koxyal koxy
radi cal s having al kyl radicals of one to three carbon
atons SU|tabIe alkylan1noalkoxyalkoxy radi cal s may be
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BW 773, “car acem de, carnethizole hy roch
5 Aj. /mEoparsl t@@b@,an@d‘lN or Afterf afjoal hextaratreent@fabest 2000 °F for about

1 %1?1( é-‘p neE a}r;r? a&%%(%%(g)rgmvt&r o #(5) ef zt&ocgl(i?n]iérons was about

23Manes Auarmr% & 7908, sclmf%rmr 6 a@l%uor ogenonadf, 0@Nt. % W
conpound 1259, | CN conpound 4711, Contracan, Yakult

(dp{ysed drappthesubstrase) apd b balaraerMider m  cyt ochal asin B,
cytarabi ne, cytocytin, Merz D 609, DABIS nual eat e,
dacar bazi ne, datelli pti ni umldi demi n- B, di haemat opo f
hyrin ether, dihydrol enperone, dinaline, distamycin,
Toyo Pharmar DM 341, Toyo Pharmar DM 75, Daii chi
Sei yaku DN-9693, docetaxel elliprabin, elliptinium
acetate, Tsunura EPMIC, the epothil ones, ergotam ne,
et oposi de, etretinate, fenretinide, Fujisawa FR-57704,
gal liumnitrate, genkwadaphnin, Chugai G.A-43, d axo
GR- 63178, grifolan NMF-5N, hexadecyl phosphochol i ne,
Green Cross HO 221, honoharringtoni ne, hydroxyurea,
BTG I CRF-1 87, il nofosine, isoglutam ne, isotretinoin,
O suka JI 36 Ranmot K- 477 (1 suak K— 76COO\Ia Kur eha

-~ o~ R A= ~NT= o~ ~ A A~ S~ =



N- (4, 4-di net hyl -1

-0x0-1, 2, 3>4-tetrahydro-isoquinolin-7-yl)-2-(1 Hindazo
WO 2998388 no) - ni cot i nam de; PCT/US2008/013853

N-[4-(tert-butyl)-3-(3-piperidyl propyl)phenyl][2-(IHi

ndazol - 6-yl am no) ( 3- pyri dyl )] car boxam de;

N-[5-(tert-butyl)isoxazol -3-yl][2-(] Hindazol -6-ylamn
EQ).Q@iepz/ri dyl )] car boxam de; and

4-(tert-butyl)phenyl ][ 2- (| Hindazol -6-yl
10078 e 3Rl b PPREH SEOIRBBLIRISRAIE 1| BGINGVE. Chibick

| t
MR S s BB MO RS
angh OaﬂHofﬁV&'ZﬂphddS{@. 2135: mgmar tél@@ﬂm&ZﬁrSslexpd&eG 16 8BuB D

us 6, 515, 004, 713,485, US 5,521, 184,
cepimg iy 1o U@tg ormed ipgdug Jagarg dew amlazwém%npwﬁ to
SRR T A HREI SR e, Y5 MU BB G EATR 0 o
aladifind 2RideldBabo@ 20, phi 1The@nGl¥ dRe8d aanddasow@(ytmganpf about 4

S0 odi nents, .t he conbi n c ris
gl T E RS PE e Bina an SRR A IR SN vighan
aWr&%'é rlar-b @@l c@ﬁﬁao@ﬁ'{bh oRABHRQE Y 4. AROLN hboudd 8 %t Sabout 6 at.
inclusive of, but not limted to, in vitro

Ys§inabutt 0kt % B, abavtetiate e, ebdutSorpBst o.iapd ghe balance Ni.
anti bodi es, antigen binding regions, radionuclides,
and conbi nati ons and conj ugates thereof. An agent can

Ehgm@nLagonlst antagonist al l osteric nodul at or, toxin

nore generally, may act to inhibjit or stlnul

[00t7§] t‘\apg‘@f sqraplg of %@Xpﬁ was @Jecterphorasically Foaied with 8?1’ -71 and
b (N h

hée{t] We?lleh W%\%dut Exéb Ilh?(;reakaé%tﬁ (P%sqg S gra?tgtﬁft néosrea@ﬁ(f ﬁacttk mix

(RMR@E%IpM;taréd thhtr laSIukiZdJﬂbIhl): 0. S\Mm &h AlgpabobeS ws b H) about 5 wt.

JLreat breast canE%{ a ot her %rns o[ cancer nﬂ1 I
YR T e §H) repipino cf NO&RY AP bR ! he sample
“Iat Uéﬁé@tﬁ)pmam ﬁ%ﬁ@o@?ﬂdﬂea{ ﬁ&&@d thé%ﬁp)MS‘MF fob ab&H 1
be used to treat non- Hodgkin's |ynphoma and ot her
héwrima paftia} areseure oBatgouA@iqut)S wichehHghyA Ipestead dtfﬁmon heat

trtgzgt?r%hbg a{l%m)?gd&/ ﬁ-lnﬁ)r g%&e&é(q 3 ang%l?eﬁié <g reta%%rtagg composition
V\Ia9§b(§dirmrﬁﬁb)o A!l'hl £ ht. vRpt Bey up et 6 af. o teal ﬁ?'% Hif with the balance
non- Hod g ins's | ynphoma. Exenplary anti -angi ogeni c

Nacpadtineif maltmounmf(wbﬁa@ee@mtm Gasergsebio) Examileil ¢ BM,2
SRHER Sty Prvictp BT A 65 wBTHa AR chle ﬁ%tﬁ%oéﬁ%t?%,

cédiing: VEGF agents (e.qg. antlbodles or antigen binding
regi ons that specifically bi nd VEG-, or sol uble VEG-
receptors or a ligand binding region thereof) such as
ARld N(tm or VEG--TRAP(tm), and anti-VEG- receptor
age ts (e.g., antibodies or antigen binding regions
[a088] Afeedembnsttdting ATRE tyhe 6@ tes)n pdy@HR is aneffedtive\activator for
nts .g., .anti bodi.es or. anti n bi ndi regi ons
ALHES igmediets paMeipaBk X Sisst WEBPoBTEh ML SRR RBRor e bath
(‘dSIYF‘[Qg %@:troﬁl‘]&etvggh m&@soﬁ@@éﬂrﬁ H@ERout 5355@6‘(4 A, 5 wt.
itinib), RCEVA(tm (erlotinib anti - Angl
‘VaHTFEAvM(h@emtmv(@r gnd alowt BB odi %:sﬁrmalammuge axige rmawﬁgr The
regi ons specificallybinding thereto or to their
receptors, e.g., Tie2/ Tek), #hd anti-Tie2 kinase
i nhi bitory agents. The pharmaceutical conpositions of
the present invention can also include one or nore
agents (e.g., antibodies, antigen binding regions, or
sol ubl e receptors) that specifically bind and inhibit
the activity of growh factors, such as antagoni sts of
hepat ocyte growth factor (HGF, also known as Scatter
Factor), and anti bodi es or antigen binding regions
that specifically bind its receptor "c-Met" as well as
smal | nol ecul es inhibitors of the c-Met kinase
act|V|ty Clher antl-anglogenlc agents |nclude

~ a1 - o o o, 7~ 2 2 o, 1



illustrated in the foll ow ng working exanples, as well
as by alternative nethods known to those of ordinary

W@ RI0VI8I1B8 t he art.. Additional anal ogs can be PCEPS20681013853
by the follow ng general schenmes. 227 A B Bromi nation

f
Bliasio0R gﬁggd g%ocovagcmragﬁgldf%?@géﬁo@ét Yofidipd? iFAHcRd Qfrier

1186 raBGlSIﬂOT\&t &oisppiopgl gcahwl dad abdhe 49M<ty%emBorrx@thagn aAdong with
addition provjdes the ter C. Mld,acidic .
thiotakidp 35PB\4 &dszaiman %Mabdgr%h ﬁkﬁbvﬁ*ﬁ@ ‘t’ﬂF&ﬁ%"t‘ﬁyg portion of
a%ﬁ@lg ;?Ewﬁgﬁg QUAES withagpl 7’1_: v@:ﬁ@u%ef‘g@ﬂ V¢ fﬂe@e&r@ph&&h@ 8hth,

ute eteroaryl and aryl amnes in analogy to ,
atacredlte a TBB vpltageisdig as nivathodoand eentéd wish Bban $4aG, \mgem” of
C\oggensatl on of amine 225 with pyrinmdine 222 provides
S8i'€%st er A2 which can undergo cl ai sen condensation to
[0682] K8l QafpleENatihen H&hed fo #ha4etre@hichEcydld 6f 45t MQBS °F for
for a nunber of transformations. Condensation with
ahyalr ladunds a partial predsure of arged (ghpuhzoinekesdiiph Theapriaegiof the

wh b di f
ol e 83a5 A oL W01y BFATRL S R By 20
pROUVKRIIBBlapRit cvhiRatbmtededlyde changetin (h’ﬂcmafﬂudlerelmdda thmker
formthe fused pyridazine B3, which can be further

ovaidng. i ¥day eneéghdtsp@r@vsfan@lbrﬁlé (XRiénreyspledsan gygrage near-surface

Acc;ordln hy, Hs U &I, % Si. about
o 100l U B 1. o

(192 Qﬂ. %Hlﬂtabbbutanﬁ e % @, dwuad ded/o Co, aid the bhlanpaMi.dAftes further

such as A4 to form uanidineé &E as B4. Buchwal d Jddle

heauiptating aayt BB B F9rabarhiRow, b axerags cergpesiiiiyinghe mi

'f% bgws 3boftyd! dtz‘%tAlo?b&ﬁr? R QAR ouH B 8t PEBELOA 0.6 at.
ora on to exanples of this invention. The 5 and

% Hmah&n 4rat.rig Crnatboag §.60dt. ACarand shesnlarsedbl e. C4 D4 E4

The use of uracil A5 or dial koxypyrim di ne

heterocycles can lead to nore el aborate anal ogs. B5 C5
Pé%g D5 EXAMPLES The fol |l owi ng exanpl es are

prov d

by way of illustration only and not by way of ¢
[0083 |t AtsibsirateThloSSoF-4 Skbt recdived; tbeayy (abgut B9 mgé%rm);green coat 0

ari.ety of.no el °
%gfﬂgo béecéwgﬁ&rg&c SEpQsition: Iaé%vx{a% i eq%g{@éesg@séecﬁa{t?agBF@f%O F for
%dom h amin@sy! T}ﬁe sa | Ethen €leaned }Jsmg alumlplam oxllde powder.
cycl opent yl - - pi perazi nyl)-2-pyridinyl) -
And}é?ﬂpa%k @1¥<mrs}rwiztﬂeé|abglztp Wi PhYT Fh G0 B migiahied ZonGY -
[ ono; Z-.chl.or I b
G e e et B0 AP 100 Bt L, 26 (hatng about
93 wZOQ off90 Igkit hlﬂlnﬁhmmede(p’tﬁéﬁerrL)Thmamthj\wB immersed in the pack

N-cycl opentyl am ne. (20. 4 t,
n@ﬁ%@; aﬁgﬁ%l);l aTq{gc1He)((a(qgrpgo¢?q§ liltnlesd gv\g gor IO}J} égogli in an Ar

2’2 ETgEI ?W?L@'% A Rﬁﬁp\'elfhovzh@f th@ @ﬁﬁeh@c@d Blsghél ltRe YddSple was

acetate and wash with brine
Athetpioeessed by hh@S@étmg' heaboot 2RA0°F iers1 bourpavagwm ¢ ghe sample

%’éég@hﬁpl@ﬁeéﬁé&&?@ %hﬁiyﬁ 4 xg%e t\/(\)ﬁy hjvfa%v ?%ah@uﬁf?gs r
H'gé[dllfogpa?hicq{l‘l plﬂ{HlJé:ll?YB 3;Qré‘g;gat%'llilfor lﬁh@@nd@)n droSs Qébtl()hj-hnd

4.31 (IH, Dol
polshing FXEBY anklysss of the 1% xmcrowhlsb Sy fL ‘@%‘% g@erage
M Z, Mtl: Found 276.0, Calculated 275.9.
5-BronD-V-cycIopentj'Ipyrinidlhe-2,4-dianine (2): A
solution of 1 (45 g, 200 nmol) in 28% NH4q
H i so-propanol (1/1, 400 nL) was heated at 120 OC in
seal ed tube for 22 h. The product was extracted with
di chl oronet hane and the organic | ayers were washed
with brine and dried. The sol vent was evaporated and
the residue was purified by flash chromatography on
silica gel eluting wwth 25% et hyl acetate in hexanes
to give the titled conmpound (2) as a white solid (34
g, 66%. 1H NWR (500 MHz, DMSO-d6) d 7.77 (IH, s),
6.19 (2H, br. s), 6.12 (IH, d, IH J =7.3 Hz),

A P 7 Al

a



nmmol) in TFAADCM (4 nL, 1:1) was stirred at room
tenperature for 30 mn. The reaction m xture was

w@emgestissat ed and the residue was purified by PCT/US2008/013853
chromat ography on silica gel eluting with

CERSLALT NP WS TP 405 o i, SO 4% e

abhiBG 1% €, 260Ut S a(tl %4, C(s)wltlﬂmm’)al(ahd:d; N§ Jand $ndddentdl dmaints of
8.46 (IH d, J =5 Hz), 8.18 (IH d, J = 10 Hz), 8.05
SlekrSF{ateoelernemSS Hz), 7.40 (IH, d, J = 10 Hz), 5.34 (IH,

p, J =10 H), 4.1 1 (2H, m, 2.97 (IH, m, 2.79 -

2.72 (3H, m), 2.44 - 2.34 (3H, n), 2.09 - 2.04 (4H,
Example 84 (2H n) 1.04 (3H, d, J = 5 Hz) ppm LCVS- ESI

[@3@ Pt'\glaf alloy I:)owg Lrlrlkcfilthdfég rolominaFaomposatlon ofA‘)?'lOw? )ozis'to‘ '%PWF % Si

ﬁg e %Oﬁﬁzxﬁ 7&;') (vas m%tcm;kho@et(clanp U@&i’sﬂédi BYA dreén ewth@ Waight of
9H pyri d 5] pyrrol o[ 2*-" d] pyri m di n-2-am ne
m:rpi’dmmgm wasto@r@ g sulsstrats- cﬂ@rﬁrm goas W pehsequently

stﬁdggst(q 9?%; J’}pfoerxagngﬁﬁ)(wwu}es 1n'¥§ g@.&? %l_gegsng\/@%go;}horenc

bﬁ%HwaMr'e_Pz)red thchndifg hboutl 10 wt. B A0 atloy powder, ibin)t 5 wt. %
J = 2.7Hz), 8.03 (IH s), 5.33 (IH,
PR, Eon—yi j\/IP-g 20 p()‘gp,pr qq&yl about8$ \(vypfo 1 rwlcrozl rggmpglwar%c;le 51ze

ft%ji omdirn%m% 1nt% cﬁ!l E&%@%{&@F%bg@eg@dr S;%é%;ﬁ%bl and

abSMeLde. 66 ihﬁromethane with a total solids content of about 30 g solids per liter
9- cycl opent

liguidierer; ﬁgﬁiig}aﬁg'ymea%ﬁ’r%@é%ﬁ%%f S N RELY ) 26 B
RIS RERBLAGAHGE PERCDBIIE b b 1r§h1'€‘rsk:é'in iHe

I'n exanmple 4. 1H N DVSO- de)
dleclrbpAbre(it bbthtamds:))nneﬁsleﬁﬁo(almﬁl vs)tag@omnce(as}q cag)odeg 01
égc;t']:%;})lgreglczigp?qmprg a:suljed_mgl @;&\3 B 2)%@1)0(1? gl gl?)g/ 13 on the™
s&tg%ihﬁ% .37 (IH, p, J =8.8 Hz), 3.82 (4H, t, :54
29 (4H, ), 2.39 (2H, m), 2.13 (2H ),
[0885] Tie substrate Qlﬁﬂ-i,ldlng ttmnhctmogmgq: dg;p@g)wasmlg:edmp crucnble
Found

d 416.
%lrr@yeqieé%\gﬁ@p _gN_t (Ng‘lltf jal LB‘?IB& aolelcrfﬁ Mpeggggerdﬂtglanhye treatment at
éb%g{ fl475&15 fﬂ)r aboMr e Qn&r dlpaitial predsure Bf Aa.mAlﬁter removal from

Conpound repared using chem stry simi to
thh fitrnaess thre dj@drqpﬁowaﬁsp@lt@w%ﬁl IRIRERLS WYWC#“@& veg and

t%e égm% Ehrtﬁ%r hegt t{%t%ci ﬂ'r g%jut 1?10@15 6{ %ﬂb‘ut §080]°F‘t02f0§m|'fké ﬁnal

&daHng dThé near95u3fabE &omﬁos’ﬁt?or( dldfbrrrpned]b)tXEIIA Hz} a @thg at. % Al,
(prt lﬂ')at "/QngngH 3 ﬁ?‘ % §1 Eo t;i,_?St "}o Iif §8°f¥$ hh,)/b about 6

é!‘f%sggsa'gg/gﬁ;g@éa%&é'l% o Founa aub 10 oal ol at o

9- cyclopentyl N-(2- (I -pi perazinyl)-5-pyrimdinyl)-9Hp
éél do 4 , 3" :4,5]pyrrolo[2 3-d] pyrimdin-2- am ne

16 was prepared using chemstry simlar to
N@Ms?@& %ﬁu)é%%fé \lvst ﬁﬁé@é@é&bf’rele&ﬂfb o t(cansa dw:smr@txmyt a@hto the
Substréte frd+a )m e&cttgp}(qrenc bjat yo &g@eg cp&t)wexghtgg agpp} lemgg:m
= 8.5 Hz), 4.12 (4H, t, J =5.4 Hz), 3.35 (4H, t, =
5.4 Hz), 2.47 (2H, m, 2.23 (B4, m, 2.10 (2H, m,
1.85 (2H, m ppm LCVs-ESI (PCS), MZ, Mtl: Found
416. 2, Calcul ated 416. 2. EXAMPLE 9 17
(5)-9-cycl opentyl -i V-(6-(I-(3-nethyl pi perazi nyl) - 3-pyr
i dazi nyl)-9H pyrido[4' "' :4,5]-
pyrrol o[ 2, 3d] pyri niidin-2-am ne Conpound 17 was
prepared using chem stry simlar to that described in
exanple 4. 1H NWR (500 MHz, DVMBO-d(,-d6) d 10.19 (IH

s), 9.27 (IH, s), 9.01 (IH s), 8.46 (IH d, J =5
Hz), 8.18 (IH d, J = 10 Hz), 8.05 (IH d, J = 5 Hz),
7.40 (IH d, J =10 Hz), 5.34 (IH p, J =10 Hz), 4.1



in THF (4 m.) was treated with I Mtetrabutyl ammoni um
fluoride in THF ( 1 nL) at roomtenperature for 0.5 h.
Wab@9ongHses i on mi xture was concentrated and t hePCEEBH0&013853
was purified by chromatography on silica gel eluting
t o
s efech AL VL AR B LS RTAE R e rolinkGhe B0 it 2085 oF
foht achIuoB@ﬁ‘ﬁMtemm 4 wacgiume "Klmmpmlptedw%thas pa)cbsssgﬂmsnyng lahow
solid (182 90%.. 1H NMR % . A 10, 05
aPP“rQ"‘@a}telYQ?OZZﬁl gzmgrlga}lumgmg@o%ng 13§ Ce%n‘R%fStfPH ﬁ’cor}}d =
bEAaL Gbod 5=w5 % PTFE
%{Hﬁbl&or écl?zitﬁluﬂa p%falled‘bdll@hﬁ%ab&t@% b _0 t e
Zim@DNKPI- l—2000bov\£tie;= abd &}zc)ut 84 v43%(l mlcrbn ngynmag P518101€ dzéalumina
3 0o 2H 0
P '(nmlqnws' carfiegiory wmwboui 6@1“ 5‘14501?&5%50&?“‘?6}&%%& %
rﬁéﬁ%lﬂ&rwigroggﬁng arphstbhAvigh a @ﬂbl@éll@i €6hcéitfatdn of about 30

g/L SM®-ipglefiebierthy susgegor 3:apglnus gl Zeidl andiahoyt §14 gA. gpbalt

rﬁ{;zl?,tg g‘%%ﬂrﬂ%ld%g g](}lfqv ! I d %4? glmmersn]&)m tl(l)% ¢ 8ct§(6)horet1c bath and
RhERMEE USCRBIESEEHUSEd 36 the Bathede.t 0 that described in
exanple 18. 1H (500 MHz, DVBO-d6) d 10.0 H s),
[008K] "J(heHleoj,r)oph@regg depasition resngte414n @l gnpencpoagof ?)gu mg/cm
'@]eﬁamg»ie Was t’h_e[rb pﬁz}&peg{%) E?LQQIS %El? &k abtlug 1 ﬁ%llﬁ'é)d (plglrﬁa?
Hessdreofarddh) (abélut43 nﬁths Hgb @he re31c5181 un@iffied Bisljuanyvas carefully

3.40 (IH, 2.

rggnovad aywl t@? ppmp#: fuxjhefdleetzqnpat?ﬁ at%ﬁ\ltzg_(%?}sFEtzgf gzqyg)hour ina

\%géﬂ'nwlf()mf S @ﬂaﬁéo%tlﬁ Fak @iﬂh%o%%o@ﬂt%n%s Ml by OKBBA at a
perazi n- pyr di ne- 2-yl) (tetrahydro- pyran-

dbp}H ()f :ﬂ)bbt— bymd:rdns below the surface was about 23 at. % Al, about 13 at. % Pt,

rroI 0 []
ooub aith 5L Bpw L e ToTErROH 1 A& Vi DRt ¥ K. The final
cture 92, &4 HBlvariaPYG i di ne (5.0
(}Qalﬁgg}ﬂg% tgjﬁrgﬁ&drorem—f- pyr an- 4{ amne (2.22 g, 2
1 9 mmol ), and N- et hyl - N-i sopropyl propan-2-amn ne
é4 25 g; 32.9 mmol) were dissolved in dioxane (50 m)
P reaction was stirred at roomtenperature for

Mshpw@wsﬁtwémﬁ@&&@tﬁom@dm@btt@hbmcalga@apoemng XP-74 ata
m xture and the organl c |l ayer was washed

gnacn paat M@lghrné abaug ﬁlm,g/maly el heeRMRIE ved thGnt aé%qt?fﬁ?t about
%gﬂS ﬁ{) 61‘1!\1n8{es P4 V a}’]i?e) averae%e ace coatmg composition
bro oro pyrim y ro- pyran-

3! 3 depih Gﬁat(oat?)O ﬁﬁcranis wghhqu 9l amv%sxil, alsbut 67 265 Pogdiput 3 at. %
1H NVR (50

S ‘s Ot Y Fabiiyt 6 8, HoCh 0Pt 1. $eiCo. g e bylagop i and
ﬁvﬁ%gn{a?alglouﬁtg gf é]lz str&t% e?emgmg) k‘%}eonli e%l:t&)%hb‘fetl@l @ath vJas—prepared

Hz) ;
bCMEiESbGIRAB)wt. m &), amut 5 WF%rPJFMOIO’l M}%ﬂléQ@ awder and about

N4- (t 4- v
G936 Ao ! AN Bkl B 400 R rvrisme
250uTED Wt %ﬂsd)p?@é‘c{rféﬂ)}{hd AR 0wt %thiffbmetiage, gidduting a suspension
amoni a (aqg. Thi s reactiaon m Xxture was

Withtagdtal aolm@om:qmvanm oﬁm 308/la Hlwdaeipded igdhepuspepsion was
reaction m xture was cool ed down to room tenperature
and to this nmixture was addedl®thyl acetate. The
reaction m xture was washed with water and brine. The
ethyl acetate |ayer was dried with sodium sul fate and
concentrated to give conpound 33 (4.75 g, 77% . 1H NWR
(500 MHz, CD3OD) d ppm7.79 ( 1 H, s), 4.24 ( 1 H m,
3.99- 4.02 (2 H dd, 7=1 1.0, 2.2 Hz), 3.52 (2 H, td,
J=lI 1.9, 2.0 Hz), 1.92-1 .96 (2 H m, 1.69 (2 H m;
LCMS-ESI (POS), MZ, MH: Found 273, Cal cul ated 273.0
5-(3-Chloro-pyridin-4-yl)-N

4- (tetrahydro-pyran-4-yl)-pyrimdine-2, 4-di am ne
(34) A mxture of conpound 33 (2 039, 7 43 rmol)

~ r~a NN N



m, 2.83 (1 H s), 2258 (1 H s), 2225 ( 1 H d,

7=10 Hz), 2.02 ( 1 H t, 7=10 Hz), 1.60-1.65 (3 H m,
wa2®s/0¢3s8H, nm ppm LCMS-ESI (POCS), MZ, Ml P(E—'rxumi)osmssss

441 .2, Calculated 441 .2. 46 (9-Indan-I-yl-

S5 0L fin o ol 011 £ i hhd R g%evga}nsﬁﬁéweg

stibregraedih tths leh:gtropinmtm bath andri lgaden tcoatt dfabodietrmphed
example 1. 1H NMR (500 MHz, CD30D) d 9.63 ( 1 H, s)
dgpasged 63 (2 H, dd, 7=5.8, 21.1 Hz), 8.07 ( 1 H d,

[((7?8%17 ThEZAmplé- Wi therlsuBjectdd to & Hedt tg'eajfm’ék:t SHabodt P 5CFlfoFabout 1
. 7=5. 0 HEB, TAZ LRt 750 ) 79 L Ht,
h@whn@ fdrijal presd@re(of Arifabalyt -¥ irshes Hig). , Tl r@bidpallbisquetwas

rqwoveg agglé lee %nﬁﬁe Sﬁa f@@g%%atireﬁed%i ab%tgbii? li%q_rl a(bmltHl hour.

X@E]ﬁ&f résults h')r tﬂ'c) 10 BiTtrok WMok E@facfeﬁ’gﬁ} )sh(M/&i alViVerageRQuipbsition of
3.1, Cal cul ated 463. 2. EXAMPLE 2

ab@nﬂa ateftdnationy 10 o p P, |ah@'{lt4> Bat: &’o 8}‘ mporo} af 2o Gr.afbeyt 7 at.

epaih Seraaed i SELRETel dmodiLhf abr Bt sRRR
that descri bed |n exanpl e 1. 1H NWMR (500 MHz, CD3QD)

9.60 ( 1 H s), 9.53 ( 1 H, s), 862(1H d, 7=5.0
Epampl@956 ( 1 H, d, /=5.0 Hz), 8.12 ( t, 7=2.5

13559, %63%"% of e P il igne Sy 1t %&“Hﬁ‘mﬁwle 7

above \ﬂastllbIeZteH toa)cyclic %détﬁori'tﬁstsa) 1190 92 (210D M) f&) 100pycles

LCVS- ESI Found 481.3, Cal culate
consistipg ojé% mmutes hog 10 mmutes coorllmg Tl1ie results are s ownqn FIG. 9.

ng o&@%tm@@% Wen 2hdr¥d 'tdjﬁ’i_k %ubﬁ%ated' a§<] H‘Mﬁ Feqijslt?\[eztoéogx]e R¥GitYnal

- pi per azi pyrid - am ne

Pvlnqoatingk. 48 was pr epar ed usi ng chem stry SI mlar to

that described in exanmple 1. 1H NWR (500 MHz, CD3CD) d

985(1H s), 9.60 ( 1 H s), 888 ( 1 H d, 7=6.1

]jilg)nplglﬁl 1Hd761Hz)833(1Hn)811(
d, 7=2.9 Hz), 7.69 ( 1 H d, 7=9.5 Hz), 3.61 (4

[0091]7)’\ CMSq?g-4(samﬁle wys lightly/blagedwith 220 ,gmt aluoysumESixide at about

Zég%i ?nl\g t%bn 1mmér Y meAhanol?’andcef rgsl'(l)ln ﬁ9 cfleggec? toEI)o(MLal?iy grit

p)trtl[cﬂrs (that QY31 Mewén &hbé’dd)ed %lﬁ)ﬁﬁfﬂ@{ éf thd sarﬂpl%] BY gfe@h 0bat
3-d] pyrimdiu % i perazin-1 -yl pyr
»\zlghu)g ahruhd3 éamwarﬁd oﬁ WY %ﬁ%f@b%@ﬁ#@y émw%s% pyy the

Pl PRI ool N30 3

vituutid, THe santpl8 wat e dtthed vthl2sqlutionbf 39% aetitacfd (CHECOOH),

il byt Do Bl ofeyindat i
résuflgnt(mitrddrubtured) FIGLG03hé%s3 the]reﬁgtilgggmﬂrogrucgur& ihelhding a
Hz), 1.69 ( 1 H d, J =10.0 Hz), 159 ( 1H, d, J =
cafing HP)randing frofn dbddt 93 mile® abpuH 2% milsthick. (2 H, ),
0.96 ( 1 H m ppm LCMS-ESI (POS), MZ, Mt : Found
457.3, Cal cul ated 457.3. EXAMPLE 29 50 (5)-]
[9-(I-Cycl ohexyl -ethyl)-9H pyrido[4'~" :4,5]pyrrolo[2,3
-d] pyrimdin-2-yl]-(5-piperazin-|-ylpyridin-

2-yl)-am ne Conpound 50 was prepared using chem stry
simlar to that described in exanple 1. 1H NWR (500
MHz, CD30D) d 9.68 ( 1 H, s)209.43 ( 1 H s), 8.69 (2
H dd, /=7.3, 10.5 Hz), 8.12 ( 1 H s), 8.10 ( 1 H,

s), 7.80 ( 1 H d, 7=8.5 Hz), 4.93 ( 1 H m, 3.57 (4
H m, 3.47 (4 H m, 2.18 ( 1 H d, 7=10.1 Hz), 1.92
(1 H d 7=10.1 Hz), 1.82 (3 H d, ./=7.1 Hz), 1.69 (
1H d, 7=10.0 Hz), 1.59 ( 1H, d, 7=10.0 Hz), 1.40 ( 1
H m, 1.23 (2 H m, 1.10 (2 H m, 0.96 ( 1 H m
ppm LCVMS-ESI (POS), MZ, M+l : Found 457. 3,

Cal cul at ed 457. 3. EXAMPLE 30 51 (9-Cydobutyl-9 -pyrido
[4f,3" :4,5]pyrrolo
[2,3-rf]pyrimdin-2-yl)-(5-piperazin-|



MZ, M : Found 445.2, Calcul ated 445.2. EXAMPLE 43 64

9- Cycl opentyl - 2- (5- pi perazin-1| -yl -pyridin-2-ylamno)-9
WO Toopsiied[ 4, 3' : 4, SJpyrrol of 2, 3- PCT/US2008/013853

d\ pyri m di n-6- 0l 9- Cycl opentyl - 2- (5- pi perazi n-1 -yl - pyri

ham no)-9 -pyrido[4',3":4,5]pyrrolo[2, 3-

ﬂaﬁérl m din-6-ol (64) A m xture of conpound 65 (366

Amptha@MBHrksankile wWas prdcessed sirhibartte theadanip?OirOEXanmple 10, except

tg%ﬁﬁomave reactqr for 1.5 h T action m xture was

PP ERH VRN YRS 3B 1o UMY, RS Spene Siep. giegeen coat
c%%{BEB%BQ o@éb(ﬁﬁ g%y% JAP;@ WPk, @T(“E]Z)@nyl W M@ 915@90 Rizos,

a'f’urﬁﬂa ((1 d nbmlmm parfic. sgze) 2an elez)rppm)rgtica(ly Ilepbsns)i onTZ) the sgmple

agd @g@t(tgf:a}qd 1ﬁ)a ft%?agreiulec%r ,gﬁ) [];Hal ’pfs € Qfé.f ({lﬁ)ult_li_% W,c;)észl—lg) at

a%o@t 159 5OF b atBut 1 holiP Tie fempllanite Was kadYPed=9! 1505@B)at a rate of
M Z, Mtl: Found 431.2, Calcul ated 431.2. EXAWMPLE 44 66

apbul[ 2.3 ‘(FﬁmFmp% r azthq-clon‘leSlpy of therheat yeasmeniothegymagopas gas fan

089@9 6?)&?]4 ﬁ:}r bi ol ?%{ﬁ%%ﬁt%ﬁ%l (I)nn % (ljtg)g'a?fré;m]tpee Ff)ugpeé 6 1t the excess

U edtHi3qus ivls (%%3“ eenﬁma fdﬁﬁ Clici sammpld. nrlﬁmmqjlewas thkhl placed
NMR (500 7(1H s), 9.36 ( 1 H, 2)0
t@ckzmt@ the erna@e for a:pqst goe}qﬁ)eat teeagrpent u11d1:{ vaguum at aout 2000 °F for

with
gjt’ 1 59%0 /%fte% aH(’)wgp’re%urze (%18 '.E?)b to %bg\g Z((SZJSQ"(!!% ;ﬂ’one] cRart uz
230%511 3luin(rh dxl,ldd;flhe s'imfbﬁe RadSubpdittet] f(n‘)a, seﬁn(dﬂla&]tatme £-2ay
H, 2.60-2. 66 (:l. 97-2.01 rg -1
enggy(chs;}qrmm a%yﬁls (_)@%A g} e(t%)le t m_qtl g cpa}maltlon
r layer
léé'greal sﬁ@hlg H{e%ﬁgtl?é ﬁg?rg%xjﬁ %ftéf/’th@éeﬁolng step Wl;lil grrxn oxrjltcc):) y
Lmyhatdsn[sdrhexahat enA¢liddoyrAlo Tk 2v8radl/dvpsage spapepsition of the 10 p

rfbrd Gey RS draBOmRST Yad AT BatporRRE TS abSht 24 § ot %
,gwga%ééqﬁ) 1'\4"2% 1@%89} 1‘35 aq ‘%@&aﬁbut‘b 19)at. "/@ Pff?al(oul4|'4, ats% Cr,

\81tlﬁ)the(ba]an|e|e pdmamly:sz @he—ggatmg WS e(ch;d |w1thdsamJ: e:t;c}gmgas in

l%_)?nil_]i)le g? ?0 f(lleari)" ih()(v%th'g‘ sugfjlée‘lla?%rn{%'\é é%'pgrz}g@) 'mw%ie%@mg

MISX-FQUbraf3P6l, Cal cul ated 433.2. EXAVPLE 46 68
(4- Pi perazin-|-yl-phenyl)-[9-(tetrahydro-pyran-4-yl)-9
pyr| m do[ 4, 5- 6] i ndol - 2-yl ] -am ne Conpound 68 was
{e d using chemstry simlar to that described in
nBe22 1H NVR (500 MHz, CD30D) d 7.40 ( 1 H s),
@055] Thélcddting frodn ExﬁnﬁleHﬂ)wasﬁex@Bse(d th 180 ceigleg ol B02XGH2100 °F)

1)|q’a1rg ”loh\% c_yc@ls_lgow teci3 g18 in anesHm ilnezhlégte(rg)eﬁtur&f ﬂ(j&/ed by 10
1? né%tg d'f'%))olu% Jvﬁh (fgurhlans blmlmag éfpthbzs)impﬂes W cét tg!trré g@ ?ezar ambient
tleimpelchturd. AﬂeOlO@ cﬁcleflz )hepsample_s@ho@e E@lheq pn}dsp?\otp,g@phqmas shown in

f(‘:lgf Egcﬁ%lﬁ él?z.llpﬁg:earlgm% Iyagtro(:"\gn Lc")x1 e%awa shown a?ong with a
mﬁﬁéﬂbéﬂcgﬂk‘ine'ice%llafédm e } 7(bafth P €3612NA the GMIIamybitrate

am ne npound 69 was prepared using chemstry simlar
t3B.t hat described in exanple 22. 1H NMR (500 Mz,
DMSO-d ) d 10.05 ( 1 H, s), 9.30 ( 1 H s), 9.22( 1
H s), 816 ( 1 H d, J = 7.8lHz), 7.76 ( 1 H, d,
8.3 Hz), 7.54 - 7.57 (3 H, ), 7.39 ( 1 H t, J =
Hz), 709(2H d J=9.0Hz), 524 ( 1 H m, 3
(4 H m, 50(4H m, 2.32 (2 H m, 2.05 (2 H,
1.95 (2 H, m, 1.71 (2 H m ppm LCVS-ESI (POS), M Z,
Mt : Found 413.2, Calculated 413.2. 70

9-cycl opentyl N-(5-(1,4-di azepan-|-yl)-2-pyridinyl)-9H
-pyrido[4',3 45]py|ToIo[23d]pyr|md|n 2-am pe
Compound 70 was prepared using chem stry simlar to
that described in exanple 1. 1H NWR (500 WHz, DMSO db)
d 10 75 (IH br s) 9.56 (IH, s) 9 34 (IH s) 8.83

N N — N1 - ”~ ~ - —



5-(3-chl oro-2- (et hyl oxy) - 4- pyri di nyl ) - Nd-cycl opent yl -
2,4-pyrimdi nedi am ne Conpound 81 was prepared using

w@b@isi18y simlar to that described in exanpl BC/US2008/013853
LCVS-ESI (POS), MZ, Mt : Found 320.0, calcul ated

81 82
Eg‘%cy}g:lropent yl - 8- (nmet hyl oxy) - 9H pyrido[4', 3': 4, 5] pyrrol
[0‘1@93,] HuetithyrrCVMBXH sample avistighB plasted sathi22(gritafluminum oxide at
gg %ﬁg')l nggg?po% 1é1ngqrge5d(1§ @%é@%%ﬁysorﬁc%{y cleaned to loosen
aRy $fif gm@ﬁy kiR %Qmaoe bech Snktidaed ihe %hlvfmmﬁa @ans;qe 7An
g, 1.3 mmol) d”conpound 81 (2.08 g, nmol )
ed:hctmalnme(lczsnsptl)snmamcbldrrmhdﬁ l:¢TnN251ng;abcg@ Bhiwt. ‘VTPieabout 5 wt.

hisbard APerd o Hir Rl T Sty 2RpaTn RORIRE AL gragunt of
X9 P’-%)e\@a ?H@p&l@&'ﬁl@QhH\@M@KML&ﬁ@Ié’Wh@sWrsed in the

Resul ting sol uti on was washed with br dried and

sogneosinns At grden Fuat Mfengimg dhouby9Hp mcre%w%ihﬁt@g%mﬁy deposited

i BEIOERY st sy e Bl i P o RIEARD Fijeb By oo

n'ﬁ‘ﬁut%g 1@§4ac]uum:ﬁirﬁaﬂeaﬂ¢1€ sé’:ﬁﬂlekv&-?(h&ﬁetched with a solution of about

- am no- 9- cycl opent dlhdr08ﬂﬁyr|do4o':4,ﬂ i
3594 westis poidaCALOHOIR,. abont eI g e84 (RG] dopsnf %hydfofluoric
s 0 5P L iy e

lbdu&ludngl(IMSNaéssmtrhecmedmbycozﬁtldgtr@t| on to give a pale

yellow solid as HCO salt which was then dissolved in

wat er and basified by addition of solid sodium

,%{g,?ﬂgpqgate to pH 5~6. The precipitate was coll ected
tration to provide conpound 83 as a white

[9094]d‘&l@cﬁhéﬂ(ﬂ’gﬁSMQ%mplchE&)ce@%@S)mﬂMtZ theydmplgdn Fygample 13,

| cul at e th h
ity Moy SRR Lo RS VRGP erig Sl DRI 7 o RSP areen
coft ShMUsItRInQIfabdat 5 wt. % Al 3.5 wt. % PTFE Zonyl MP-1200, and 91.5 wt.
d] pyrim di n-2-yl)am no)-3-pyridinyl) %ﬁl per azi necar bo

Hphaviea (Bayom Cohpatiste ) s Isetspphcsetios}ly aiBewigy ot the
sggﬁ%gg)q@tléegt trf%IYeSd 1EnSa fu%a%)uhdy aZ parM-ﬁ pref 81%”(9? léls(Jdbgut -5 inches

gt 3b&n%¢5 op&&t 3Hout GOGr (Theﬁbﬂﬂ@élawrﬂ)k}a); ra@npad todiSng °F at a
am noz) 9- di hydr o- 8Hpyri do[ 4' -
pipraf beptal SEFAPpYS. n bihe cgnelHon 86511e gw‘&ﬂ&fﬁsmsé‘%@d@ace was

LSRRl 970y Y i 8 R

akress@nbehcled biddue d9a,s gEntTﬁre(deyeHI frooh) the®aBpld. Thd-hamp)le was then

;leélc%ﬁ)bgcl?lrg®t}§ fBUlaE)% ?(p‘l a ;B))st c%at%\gatére?gnér& ulqdeng% vacrur;gat%%

ol S
j(-:dgl cEFQ’?@é’“E%’E Eé\(%\ié\/lg {:%lv pMsZcbre Mbout 20-@HBduf 34 psifdry hone

Qeanyqy! wih r2t29 lgriBalustinyth oN;d(esm(elsampteewaszswbmlyte@fomarsﬁmmy

cgén%tgtxgg % nesBY- gapSrﬁL ﬁ%’{l}%ﬁ/@ﬁ_{(&})/ﬁ; t@%ﬁ%{errnmgmeqhg Al Qtin g

dofnpokRioh! Figlre 1 3 sHSWY the el tingBmibrostructure after the second step with a
trifluoronmethanesul fonate (86): Sodium hydride (60%in

thin outardaygs)] SaaAkat assrspewhat sneliediin d- dhe o¥gg3d @verage composition
83(0.100Qy, 0.371 mmol) in DM( 2 nL) and stirred at O
C for 30 min., then N-phenyl Bs(

trifluoromethanesul foni m de)(0.146g, 0.408 nmmol) in
DM (1 nmb) was added dropwi se at O C andthe resulting
m xture was stirred at 0 C for two hours. The reaction
m xture was concentrated and di ssolved in DCM The
resulting organic solution was washed with brine,
dried and concentrated . Purification by flash

chr omat ogr aphy( 10%ret hanol / DCM | 0ZoNH4COH) gave
compound 86 (0.1 02g, 67% as a yellow solid. LCVM5-ESI
(PCS), MZ, MIl: Found 402.1, calculated 402.1. 86 87
9-cycl opent yl - 8- net hyI 9H— pyr| do[ 4 3 4 5] pyrrol o[ 2’\3



on a C1 8 reverse phase colum (150 x 30 nm 4 m cro)

usi ng Mass directed preparative HPLC and gradi ent
webwviogrisof acetonitrile in water containi ng OPQBAFM08$/013853

provi de conmpound 95 as a TFA salt. LCMS retention tine

j e Q. : - (: , -
RO B3by RO DB RIETR 1) oy Whpi e osbou
209 mg¥cAhdbdutdibsl as YRS aboh@d dtov Sixabquit 6.3t VilotHE, about 2.8
deprotection when necessary,. replacing _
2% iCrBith teapdnssyprimarHi Nind ho poatinenvas ghed il tangsgichant as
_ . b h _
R R e R P T o T HE b SARE Erying
OMSXe4 subssihte 1S6BVS dat a was obt ai ned using Agilent 1100
series LC/MSD, columm: CAPCELL UG120 (3um 4.6 mm LD
x 50 nm, solvent system water-acetonitile 95:5 with
é&ﬂ%@&qgnic acid. Table 1METHODS OF DEPCSI TI NG
COATI NGS WTH Y-NI + Y' NI 3AI PHASE CONSTI TUTI ON
[PETHINTIeAloatthEfrDn] Boonple THevasiexpossd tie 00 eyddesef k150 °C (2100 °F)

.met haods for deposiii coatin i acluding a d-Ni y

NoNy TR SasERoRed T FERERRREEIND {BBafitolokd by 10

fiin@tes D Bb SR Witk €orit| fis BlbwHeng(di the Sarfiplas @] ktevie tdean ambient

formed by electroplating Pt onto a substrate, applying i

tampereture hA§Rr 1 @hexsles: thesamples ware aichechand phniographydzps shown in
- r j ' Si tf:aat ment

TS ThoBlinsROgeRE el TbRe Pyt | AR RO RIng REA TED

théran@deaplilt hickekplhtedicasthesy -of cBalg bifandigre. CMISX-4 substrate

resul ting phase structure of the resulting coatings

8~ depend upon a number of factors, such as, for

exanpl e, the thickness of the initial Pt plate, the

postpl ate diffusion cycle paraneters, and the type of

[8096Yi Viarzous@nahodiraentf 600 ]inWiingion Apyd beed deeréredt Adiesshandiother

hi gh tenperature heat treat t,.a low tenperature

HnRpdimeRts \*}{W“é‘l"ﬁﬁ? PROPF HSWH%WB\%&&%% (LTHA)

typically yields a twophase PtAl coating with an outer

| ayer maki ng up about 65% of the total thickness, with

the diffusion zone accounting for only about a third

of the coating thickness. LTHA processes al so

typically require a post-coat diffusion heat treatnent

to formthe final coating. For such two-phase

coatings, the Pt content in the outer |ayer can range

fromabout 25 wt. %to about 50 wt. % or higher. If a

hi gh tenperature | ow activity (HTLA) al um ni zing

process is applied follow ng heat treatnent, the

resulting PtAl coating may be either two-phase or

si ngl e- phase, dependi ng upon the specific process

paranmeters. The HTLA process usual ly incl udes

adequately high tenperatures to allow the alumnumto

diffuse into the Pt Al structure during the application

step. The singl e-phase PtAl coatings formed by a HTLA

process generally have Pt contents in the 15-30 wt. %

range, with the outer zone of the coating nmaeking up

only approxi mately 50% of the total thickness. The

di ffusion zone is generally from about 40%to about

50% of the total thickness. SUMWARY [ 0005] However, Pt

el ectropl ating solutions require careful mintenance

of tenperature and pH, and nmed3 be susceptible to

"poisoning” if inpurities are inadvertently introduced

during the processing of parts. Sone Pt plating

sol utions may al so i ncorporate unacceptable | evel s of

sul fur (S) and/or phosphorous (P) into the deposited

Pt, which has undesirable effects on the coating

properties. Additionally, the masking of areas on

substrates where Pt is not desired nust be of

materials that are not attacked by strong acids (or

bases depending on the process) and are able to

wi t hstand hi gher tenperatures. Further, sone care is



that a g-Ni + -g'Ni 3Al phase constitution is present.
[0032] FIG 2 shows an overview of an exenplary nethod
wW@R000O8t1B g a substrate, which will be di scusskdI/wps1008/013853
further reference to FIGS. 3-5. The substrate can
(B? Lly be coated with a first layer including Si, a
group netal, and at | east one reactive el enent such
as, for exanple, Hf, Y, La, Ce, Zr and conbi nations
thereof SBO). Any suitabl e coating nethod nay be used
lto agbmpthodecdmpasingayer, and el ectrophoretic
depoSjat, O d | C
ot ag?gh?sf?ﬁ%§ P{)’\g?{,rﬁ({}nr azgxsbls{rrr%g??%oerﬁ afe?f)‘éres?l%ﬁr feRloACHherein the
festdayer opmoriessi asPigoip mp@drSitand a5eactiva eb:ment selected from the
el ectrophore ating.,pro ess bstrate 52 is
i atng 5 BB ubileu CEoZh seconpialngRel sl o
cat hedBosiiPst IRt stIdydra SEHERGEEohTprRhg Al to form a coating
el ectrophoretic bath %8 whi ch nay include a suspensi on
cbprising ag-Ni tjuy’ tigemhiase constitukids. (i ncl udi ng t he
constituents of the coating conposition and any
activator), and any other desired additives, such as
2SUr f gieandthiod O 18in? rerv%heremh& pe }dubenetm%nﬁﬁfseﬁmbm one of
56 is agitated by an inpeller 5% or other suitable
Padid, &t, &h and Raeep the solids and additives in
suspensi on. A suitable conductive nmaterial 54 is
el ectrically coupled to DC voltage source 60 as an
3anoderhaifetbotPoEEIGiRs 1 | Whérainhth® Soatihg Darthé! doariskSat least one of
pglled bet ween substrate 52 and conductive materi al
GaCodasTndi.aVeanndBat to flow. The current causes the
positively charged coating conposition, which may be
present in the suspension 56 as a netal/zein(Co ++)
4corrp|]€h>e BgRed 6ﬁclaifn® é pehatinrtae be@}dérmgtﬂmlsemﬁmm 84 wm%rte about
t hey contact the su rate 5 are deposite
98 e B 85353 Itk PalOADOHRLP 37 o SRS AOBHEOVE Hetd abouts wi. %
bstrate 52 surface in a layer 62, as shown in FIG
[ 0034] The solids in the suspension 56 include a
Pt group netal such as, for exanple, Pt, Ir, Rh,

nat.i ons thereo nd Pt fe r The
bl i Ao OB RBE b Gahe af Biubhe *@Je ol ers
a%“@ep’o@r?&i C?Vﬁe&hﬁm%&tslsSUCh as, for exanple, Hf, Y, La,
Zr and conbi nations thereof and Hf is preferred.
The addi ti on of such reactrve eIenents tends to
stabr ize .th iR
&G onucieiRehOF ofclpinf e fierk h thEFecoh fveRls @osited from 2

el troplEaEROsBpEthidMEMprivinC VNS $hdliiding abdie Or?a\srul% it gbout 25

phase constitution may be predon nate , or solely

Wt % ofjan Algeigeppbout Hewts%r WO&é)orlth We %8 l9¥ Bl AESAHA hs@%@yn
[0035] The solids nmay be prepared by

?h%(r?r?llﬁg&g%%gﬂsoy i ncluding the Pt-group netal,

reactive elenent, and Si. The alloy may then be ground

into powde d.d po ited in.the suspension

1 oyheimeiid efkih BEnbersth thh oS CoBBUHS A Jeappne of

eRlnhé¥al QQV\QﬁﬁluHﬁr’{drﬂQhﬂ)rﬁMﬁ%lw hﬁb@én@-‘ﬁlmﬂlﬁﬁﬁpéb?npound or an

composi tion of Pt-group netal, reactive el ement, and

aannp@ﬂ@ﬁ@ﬁmmnﬂmmn@nﬂmyﬂoﬁsuIt in an alloyed pomder

that includes particles with a size distribution. That

is, not all particles in the24lloyed powder are

necessarily the sane size (e.g., dianmeter). The

al l oyed powder may include a relatively w de range of

particle sizes, depending on the paraneters of the

el ectrophoretic el ectrodeposition process. In certain

enbodi nents, it is preferred that the size of a

majority of particles in the alloyed powder ranges

fromabout 1 mmto about 20 mm nore preferably from

about 5 mmto about 10 mm Ginding nmay al so introduce

smal | amounts of inpurities into the alloyed powder.

Impurities introduced into the alloyed powder nay



80 is applied, causing a current to flow, and the
positivel y-charged netal chel ated conpl ex coating

W@ 09p08i1ss on to deposit on the negatively charpedus2008/013853
coated substrate 52/62. [0054] In both pack
cenentation and el ectrophoretic deposition, the pack
m x or suspension 76 may include an organo hal ocarbon.
8Based lem¢thed efiélaim dywhérabl the sedodd hayer ist depositegicdyyopack
hal ocarbon can act as an activator for the Al. The use
C§MepREORr gano hal ocarbon activator is particularly
preferred for the el ectrophoretic deposition process,
as conventional halide salt activators are not
% onpakhebhethod dhictaim 8, whac'estbf; phek camprisgs ebous 02 wb % Al to

BaloE a5l F9501 Gae: 71 BACBYL i °° Preghe Bilor es eSh AR less

tHJ{H SHRPOWANBY 6F.at RlaSHorRSe RV \Clemydnt Bbaplisieg HENY, td)€e, and Zr,
ke, [0056] Suitable organo hal ocarbons can

qndeﬁ@kably be produced in granular formand are
conpatible with the liquid carrier in the

el ectrophoreti c suspension. One particularly preferred
1fol, uorpRahythBd of slaii@llyvkeaf the ae@at hyylee iveddpBdikdd) fromtal sohrce
may be obtai ned from DuPont Fl uoroproducts,
opniprisigtAdlrandpm orgenpchaleqasbarn: ade desi gnati on DuPont

Tefl on PTFE 60 and DuPont m croni zed PTFE powder,
avai | abl e under the trade designati on Dupont Zonyl MP-
11200. THOAERDd P tlaitg 10hehekeacthe opdano dékiocagboo @eswtqiO;omprises
the organo hal ocarbon and Al are substantially

m%ﬂeh@& p4thylgRSosi ted on the coated substrate 52/ 62,
formng layer 72, as shown in FIG 6. [0058] The

el ectrophoretic suspension 76 may include a coating
QONPOBhd inethod lof glaird 1¢ auhefedn theanatimngonmprcses 8 pradominately y-y’
addi tives,. such as activators and the |ike. [0059]
EW#Q@%FE“ﬁWQU|d carriers include nitroal kanes,

al cohol s containing about 1 to about 6 backbone

carbons, glycols, and the like, and m xtures of

i 5 opr Bixamethod od chiimrlo fetha nemarising applyinge leashongdipat treatment

A e P L S

about 45 wt. %hltronethane nore preferably about 60

W . % sopropanol and about 40 wt. % nitronethane

[906 0T héTmethet e cladiphlo fwrthes camepising i2pplY 1@ aksat Frﬁ%tmaba%er the

éo I SObIdS F&ntent (i ncluding the coating

ELE%§5§|833 U§F- about 15 g solids per L liquid carrier

to about 40 g solids per L liquid carrier, preferably

about 30 g solids per qui d carrler g%9061% The) 30 at. %

&f-ect Thpmsthor;of cbay@plé*ngwhswwéler%fﬁ AYRTOREIPTISHL PR, PR 0Kt oY at-7o
{ 4& | 128 at.%

G BCLE AT, P2 LV AR e A o

gl . ectrophoretically active agents include zein, and

preferred concentrations include about 1 g/L to about

3 g/L, nore preferably about 2.2 g/L. Suitable

activating agents include cobalt nitrate hexahydrate,

and preferred concentrations include about 0.08 g/L to

about 0.20 g/L, and a concentration of about 0.14 g/L

is suitable. [0062] The el ectrophoretically active

agent and the activating agemdS may form a chel at ed

conmpl ex which may surround the netal particles in the

el ectrophoretic suspension 76 and inpart a slight

positive charge that causes the encased particle to

mgrate to and deposit on the negatively charged

cat hode. [0063] The solids present in the

el ectrophoretic suspension 76 may include an Al

source, an organo hal ocarbon activator, and filler.

[ 0064] The Al source may include elenental A, or may

i nclude all oy powders such as, for exanple (by weight)

55AI:45Cr 42AI 40Cr 18Nh 70AI 30Cr other



coating simlar to that forned in a high tenperature
| ow activity when conpared to Exanple 1. After pack
waeleomsiison, the coating was cl eaned by bl astiPQI/vb1008/013853
220 grit alum num oxi de at about 20 psi. The sanpl e
howe t 0
B e RAFSF ) SBC B8R GLAREANE: ST Bhe 1050010
abane30 ai% bf abt- gmpagaah gbdut OUB 4t36 o 6P At Oh ofia oéacnve
about 27.5 at. % bout 13 at. % Pt, about 6 at. %
elgmengpdiabout2 %&M%“Pﬁut 28136t Su at. % Cr, about 5 at.
% Co, and the balance N. Exanple 3 [0079] Anot her
sanpl e of CMBX-4 was el ectrophoretically coated with
1XP- 71Fhmdetheahbf tlnieat & dwidreiabibelfirsl 896r Omprases apsoab@0 20 at.%
nute a (yaéuu A's con P%C m x (PM 2) was
/{)1 2ot B3t G AR, @ . %A, about 5 wt.
% Hf about 5 w. %PTFE type 60 resin powder, and the
bal ance 90 grit al um num oxi de. The sanple was buried
18n PIW l@ mﬂhad cbelami ¢6.bukarcianbe fisaiayer ecatleldwatabolnd@tat % to

El) at °5A|l oﬁéZ 1 ‘?oourb?)lgsfatc/agrl al Fiﬁ{‘ﬁ)etgtabout%)aﬂ.%
dg. eat ment of about 2000 F for about 1 hour was

appl ied, and the average conposition was about 14 at.

% . 17 at. %Pt, 3 at. %C, 6 at. % Co, 1 at. % Hf,

b and incidental anounts of
ubst g}éh%l ﬁ’ilythonpar ed to Exanple 1, PM 2 showed
a sl I(ﬁbbslﬁfﬂg b& AREBKraef a Alst &@fetl\airhpr&?singiﬂt ISIil,deatseadtﬂ'e element
t he content of the coatin 0080
SG’éﬁﬁﬁﬁ§mther&j01m‘FfE'Sts§‘Bé ogbif fgéramcﬁgzﬂél“ F%mawa ions théfeof; and
effe h
LR I o P ML 0 B ol

1b@h&mg QOSiL} -yTNes Al phase aipbtuebn ovivatin thdﬂsﬂcuddé thyenisidgposited
conprising about 15 wt. % A, 5 w. % PTFE type 60
wxésarhor;gémb@loaaxbmawwt%o W . % fine al uni num oxi de
powder. Thesolids were m xed at a concentration of

about 30 g total solids per liter liquid carrier into
20boutTH(mehod ¢ Elaip Bpyherainabé ofgaan takwbarbbn 40mptiseso
nitro hane Along with the solids, about 2 g/L zein

e ogshylangy/ L cobal t nitrate were added. A

portion of a sanple previously coated with XP-71 was
subnerged in the el ectrophoretic bath, attached to a
nC v oTlteagethedJ of cleinad 9awbertingtie fissidayeo & depositadrusaigout

S /onQ of solids. [0082] The sanple was then
?ﬂfﬁog &%t o a heat treatnent cycle of about 1925 F

for about 1 hour in a partial pressure of argon (about

-5 inches Hg). The surface of the sanple was then

22+ eankht methpd Bf cleiradOi whergint the seaongd daer i3 drpopitad \&Eb adack
i. Metallographic evaluation reveal ed a

C%#eggg%ﬁgorﬁegsfost ructure and a thicker coating. X-ray

energy dispersive analysis (XEDA) reveal ed an average

near-surface coatin conposl i on of about t. %A,
Boour Themihod fﬁ@lmggowbersl b Paciogestiratn abeud) v Ao

%() t S8R, Al ir%cﬂltt 1 v¥4’ fO wt. 3% flugrdearboaNfiss ﬁ'ﬁn about 5 wt.
ance Ni.” After fur at treating at about 2080
% off e mbative elem@urandtahﬁllaver age conposition in the

m ddl e of the coating was about 25 at. % Al, about 7
at. % Pt, about 5 at. % Si, about 0.6 at. % Hf, about
4 at. % Cr, about 6.6 at. % Co, and the bal ance N .
Exanple 5 [0083] A substrate of CVBX-4 first received
a heavy (about 29 ng/cnR) green coat of XP-71 by

el ectrophoretic deposition, and was then heat treated
at about 1900 F for about 15 minutes. The sanple was

t hen cl eaned using al um num oxi de powder. Another pack
m xture included about 1 wt. % PTFE DuPont m croni zed
Zonyl MP- 1200 powder (hereinafter referred to as
Zonyl WMP- 1200), about 1 wt. %A, and about 98 wt. %
of 90 grlt al um num OXI de povvoler The san‘pl e was

1



122 that is sonewhat enriched in Al. The overal
average conposition of the 10 msurface | ayer 124 was
web@asitss n the g + g * PtAl conposition rangePCHDS2008/013853
21.8 at. % A, about 17.1 at. % Pt, about 1.5 at. %
Si, about 0.17 at. % Hf, about 4.4 at. % C, wth the
bal ance primarily Ni. The coating was etched with sane
Bt.challie @sthod ofx il 19, detein the aevdnyl 150\ ddposised ﬁs&\r@
| ayer 124 in conparison to the underlying CVMSX-4
defiEaphaiesis126. Exanpl e 12 [0092] The coating from
Exanpl e 11 was exposed to 100 cycles of 1150 C (2100
F) in air. The cycles consisted of 50 m nutes under
25e hTghmethodef ataine4f ehemwethe lsycohﬁ lagrenug @osifted:fnmini ang
our, fans blomnwﬁpon t he sa

SleciorhA e TEaNBB AT ISP A LA D Tgybpudl piesh 1o about 25

&a@%?a%n WPESurEd, %Bs&lt mwl RROLOSH aohﬁd%ao? a%hﬁ%ﬁh_o' Kl ddafbon
12. The thin thermally grown oxide |ayer i's shown

attivaigr,wintila fdlemet al | ogr aphi ¢ nickel plate 134, the g +
g' coating 136, and the CV5X-4 substrate 138. Exanpl e
13 [0093] Anot her CVSX-4 sanple was lightly bl asted
4.t h PROm@iHol oFlcHitn NN it CordpriSiR@ Hppl¥idg 2Shepsireatmdnt
then i mersed i n nethanol and ul trasonically cl eaned
fodlomingsiba dapgsition of gidgast enceef the bt apg seeqne laysen
enbedded in the surface of the sanple. An
el ectrophoretic suspension including solids conprising
E’bOUt TBméthod%6fRlaimal®o filrtHer Wbmpfisifii apEipihgaliat tréatwient &fier
with the bal ance inpuritjes including a snal

%ﬁ%@nﬁbeﬁvﬁ%ﬁr%ﬂl’d% eﬁ%‘&‘i BY¥pared, and the CVBX-4
sanpl e was subnersed in the suspension. A green coat
wei ghi ng about 19.53 ng/cnR of the XP-96 was deposited
D8 t heh&Mdthod, of2iimt 192 whergih ehevidioy lkempritescapredoratnately y-Ni + -
about 2000 F for about 30 minutes in a vacuum furnace.
T Alaphgsecangitutioen et ched with a sol ution of about
33% acetic acid (CH3COOH), about 33%nitric acid
(HNGB), about 1% hydrofluoric acid (HF), and about 33%
pat er AhGirfi@¥ Eaindds the sadthadf oldigy kst ruct ure shown in
FIG 13 including CVBX-4 substrate 142 and coating
144. Exanpl e 14 [0094] Anot her CMBX-4 sanpl e was

oce T anpl e 13, except
?gat ?%29%@%@%%@@&%9%&?&“? éﬁg OJFX18 36 ng/cn2. In
a second step, a green coat conposition of about 5 wt.
%A, 3.5 w. %PTFE Zonyl MP-1200, and 91.5 wt. %
alumna ( 1lmnom nal particle size) was
el ectrophoretically deposited onto the sanple and heat
treated in a furnace under a partial pressure of Ar
(about -5 inches Hg) at about 1515 F for about 1 hour.
The tenperature was ranped to 1515 F at a rate of
about 15 F/m nute. At the conclusion of the heat
treatnment, the furnace was gas fan cool ed to near
anbi ent tenperature. Upon renoval fromthe furnace,
t he excess unreacted bi sque was gently renoved from
the sanple. The sanple was then placed back into the
furnace for a post-coat heat treatnment under a vacuum
at about 2000 F for about 1 hour. After a | ow pressure
(about 20 to about 25 psi) dry hone clean-up with 220
grit alum num oxi de, the sanp?® was subnmitted for a
sem quantitative x-ray energy-dispersive analysis
(XEDA) to determne the final coating conposition
Figure 14 shows the resulting mcrostructure after the
second step with a thin outer |ayer 152 that is
somewhat enriched in Al. The overall average
conposi tionof the 10 msurface |ayer 154 was clearly
inthe g + g¢ PtAl conposition range of about 20.0 at.
% Al, about 16.1 at. % Pt, about 2.5 at. % Si, about
0.38 at. % Hf, about 2.8 at. % Cr, with the bal ance
prlnarlly Ni . The coating was etched with same etchant
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