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adnm ni stered and does notabrogate the bi ol ogi cal

act |autqciavsrm opras ﬁéﬁ@b'@@&ﬂ*'oﬂ veseRd @pd hiedteddediee fesiced

her ?érﬂ r%RP 088] The term "pharmaceutical conbination”

as used erein neans a product that results fromthe

m xi ng ol @wnginhodigieot, thisreactivaris caréeaoul Mesenmdratai made
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e Y IB a ol e e Ra o RGBT or
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s B & e rserradth Sree Bl Fure s H o 2432f
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[ 00 h r F?TF%S tical conposition", as used
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S ok Bt heRe asid e S ahe SR TIRgp HER' dtiout

excigpt@ s sbolt08020] anthia dnethar ‘eptoodinigit, frers abdet100°C to
herein, refers to an agent that is converted into the
parent drug in vivo. Prodrugs are often useful
because, in sone situations, they may be easier to
adm ni ster than the parent drug. Prodrugs are

bi oavai | abl e by oral adm nistration whereas the parent
IS not. Prodrugs inprove solulfd-lity in pharnmaceutica
conpositions over the parent drug. A non-limting
exanpl e of a prodrug of the conpounds described herein
is a conpound described herein adninistered as an
ester mhlch |s then netabollcally hydrolyzed to a
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congeni tal nesobl asti c nephroma, gliobl astonas,

nmel anoma, nultiple nyel oma, gastrointestinal cancer,
w@amvngioss esti nal stromal tunors (G ST), nmast oRYL/US1089/043118
neur obl astoma, fibrotic cancers, tunor netastasis

growm h, epidermal hyperproliferation, psoriasis,

nmet astasi s, prostate hyperpl asia, neopl asia, neoplasia

of apouthE0°al Higlardemperatlingatypicesly resiilfih gseatéracaywersion of

B-c 1 , B-cell |ynphoma, mammary carci nong,
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dermatitis, contact dermatitis, ery hr oderma,’ |'i chen
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ani I a

o SoPEEAS by ol o, B 459 6 g
her |§e$ﬁ> fN:tr @rda).scl eroderma, vitiligo,

hyper Senf Ao dddnbse uid fRERN SritPUbl R4S win HFO-
penphi gol upus
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di ser damcalrurleutmuon ot theateactod s Miellidsete Eoquereesifryaction of
di abet es and anoerexia. [000106] Such nuscle di seases
and/ or disorders include, but are not limted to,
muscul ar atrophies (e.g. disuse), nuscul ar dystrophies
(e.g. Duchenne's nuscl e dystrophy, Becker's nuscle
dystrophy, Linmb-Grdle nuscle dystrophy), sarcopenia,
cachexi a, wasting and Faci oseldpul ohuner al dystrophy.

[ 000107] Such neurol ogi cal di seases and/ or disorders
and neur odegenerative di sorders include, but are not
limted to, inpaired neurological function and
Alzhelner s dlsease [000108] Such |nnunodef|0|ency
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kis O 1, 2, 3, 4, 5 or 6; each R3 is independently
sel ected from hal ogen, nitro, -N(R4)2, -OR9, -CN, =0,
WO SONER 4) 2, -N(R 4)C(O OR4, -N(R 4)C(O R4, PCX/OpRB9/043118
-C(OOR9, -R6, -OR 6, -L1IR5, -L1R6, -Y1R5, -Y1RG,
-S(O 2R9, -S(O 2N(R4)2, - NR4AS(O 2, -OC(O R9,
(CH2) POR9, -L1C(OR8, -L1R8, -C(OR9, - OC(O R9,
C( @)e0REO-12343) Wih HANEREER, In @ieOpipRdiment ofﬂd(thventlon the

R 32 A i VeporiTpnifRe e cbaghl Shbiys.

haI 0- subbkt artattherceribodiin8al dfithe inVen i IHFDY 243zf may be

hyd J bsti t ut G - C 8al k L
S e GuIE) Siokgl S B5kensh of Bleoti g e IR PrOT
tshetd}ea@tl&ﬂrkt%b vapor- prfé\s@fr)ébctoﬁ331r€38ﬁé’@hfb@b|ﬁ¥ént the re

C2- G 4het er ocycl oal k%]l and C2-C 3het eroaryl

opt PN D% be eMAt Bnather embqdirert, fier rp@gt@ﬁtssf|lled With a
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C8anir ot kndteriaCined 8 Glaang, HOWh@ed kowistdtfident mixing of HFO-

hydr |-G -C 8al kyl, hal osubstituted- G -C 8al kyl,
hal 3%%@?99& ¥4P95 - C 8al koxy, C3-C8cycl oal kyl

C2- G 4heBai‘tz§me’t‘érﬁ@ér&Wres fob1d %Er‘,ébctéﬂm one embodiment are
C2-Ci 3heteroaryl; alternatively each

g TORTRR PO (dpbau Z00TE n aReiner Amboaimesy: femgbag!
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Oe GfHFyCIzaambl BEO- Q@zétseafmerstéd Pa nixtOe ndaining,

(e PSRBT HCES 24P ﬁgffg'%%%@p?épi%’HClc‘M“ESe'”

C2- G 4heTpres aeyekadlikylinaionRefledte thepiunteldf iuorine
subst%t uted wt

t bstit t d
S ol eLbeigits ok Splatechiomis nsitenisup e B o S4%sb i their
& shplbaheREHredUets. G8&H dam Qﬁ@@%@ﬂﬁl Vésentsq\'hl her
C()N(R4 NR4 fl) - N(R4 R4, - R9
mgegre@(@)flwatm(tp@r% czﬁ@‘ban nseprﬂgma
&?%hsgdé@&% &Tlﬁér@at%mha RCO- 124%&2?4) 2, -NR 45(0) 2R4,

oxy, roxyl -d-~ C8al kyl ,
hal 0- sub$hé¢ melardati OUSEIche tatad amslupt eLIEO: 1248atin the pre-

G - ST 1 o Eobtirieh T BERRC R EriRLEfald HRho

306- Gicdimtaf Iamc@ht 61 HRet B4det/ ol akmiuk $0:1arcl another embodiment,

G- GemelR Tt g EabebeDerairalic draseh insarprpacter

subs frérd ta@duintviide thetsioichismlesid ratie bt BIFItO d@temi aniduyit of

sel ed fraom hal o ium

o B a#5 TnBof S Rolnotier qeaaspeptothe e g of HF
bond, Cr C8al kyl ene, C2-C8al kenyl ene, -Q CH2) P-,

-O-, -N(R9)-, (CH)PK(O-, - (O (CH2) PO( CHR) P~ or
-C(O0; Ylis -G 3heteroary| ene,

C3- C8cycl oal kyl ene, C2- G 4hef2erocycl oal kyl ene or

C - CBal koxyl ene, each of which is optionally
substituted with 1 to 3 substituents independently

sel ected from hal ogen, C2- Ci 4heterocycl oal kyl ,

C2- Ci 3heteroaryl, G -C8alkyl, C3- C8cycl oal kyl, -CN,
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[000132] In certain enbodi ments of the aforenentioned
conpounds of Fornula (1), R6 is selected from

weawstatee8 ed with 1 to 3 substituents i ndepende@it/U§2009/043118
sel ected from hal ogen, -CN, -OR 9, -(CH2)POR9,
-L1C(O R8, -L1R8, -L1R5, -C(OOR9, -C(OR9, -NR9)2,
-C(ONR4)2, -NNR4)C(OO4, -N(R4A)COR4, -NR4) 2,
-S(@ th@R@taI anoCGntdidt Ié@dé.’ﬂatfoalpkwslent B2h€ipBhretactaraand no

3 - catigyaniginy oA F Rbed Binf VEhgHiasR 1B S 4ehg

af or emsntn mmnbrcamtmumdst tfe Heomﬂ@z{ tnay b¥kohtacted with Cl,

Ce- C"a | ene or eroaryl en whil e in other
enbdbf t%aCﬁPI ngggl Extag Pre 8'1?'54]’”?%06%?%“8%” the
enbedpsresiasctbadtbe aforementl oned conmpounds of For rrul a
(I'), each R4 is independently selected fromH, C1-

al kyl , CBuablafemperaipestipl g Riedgegetoniar ki embeﬂment of the
Ll%eﬁﬂ&ﬁ & fr&ﬁ%%ht‘)@d kvto: ab\M]teQSU @ b@e@bn@tﬁn K¥but

C6- het er ocycl o al ,
C3- @Q@ﬁ:tcoabqwmar% bpderninase 90rémlums| euteealt awpertion of HFO-

a]S gr%)ng%? 8%ne gjcggﬂgnlﬂ ?&t}__.all-l %E%ﬁéﬂr@t%& tgf)lcalﬁﬁresult
106- @ adigyler d@ee@fﬁh@gean thePFQ- 424328 ocycl oal kyl ,

| cer t R SRUGH AHgen T ENaFS Tos Bl e BE R

of Bkabstitlent$ (ghloriké plgs AldkR?) in a haleptcmaneamummhampt@osmfe

E R? Qg%ccgjr g@n%%%ﬂ?;g%%]&‘%if t%f&r@lsﬁlrgﬁursqaeggee of haqogenatlon

phag.rgacgqha@abéyHag;mﬁbh@ s;;l ts soI vates, N OXI des,
pro rugs and i soners_thereof rmaceutica

'éonposi t 1 BHEAIOIAEUCd? mentotaléanqu%@fda'é@ 1%492“3 in one

Sui aRoBINMSA! PeHh Gp6aE b 8L BEhodf 29UgR aﬁ@!ﬁ@@é%%dm?éﬂ'@ the
pharmaceutical |y acceptable salts, solvates, N-oxid

pr oysatigaf Cbé@rﬂ”restOtat@nwnt obthe Hitr RABE s t‘r@lallabout1 11
ComMposhditne. An isotopic variation of a conpound of
the 1 nvention or a pharmaceutically acceptable salt
ther eof Insorue¢rinbedimest, dine HIFR- 1Y 3h isatapioszed, aptienaltydmthe
.S r ¢ [
e PRFREES B A AR Bo b8 B Rl BSe M fatong
usualithyHF ench@li N nat ure. Exanpl es of |sotopes t hat may
be incorporated into the c ounds, of the. .inven
ond phar BLE feaprg et op MRV ABRE B BRe terEing Are Ham hut
but 1a0®C twta%dtJt%bo%m n@mwammH fgﬁ)rﬂwdm@i@gccaaggm
nitro and oxygen, suc ) , , , :
T5n2BI I RB e DABOTEH PG aRh RO 2485¢  TFperatures
zlssotooﬂbm ARIUE 850eN® Hout BS0COENEHIRESoPhatioR&fIHIEADBHR,
armaceuti Cale, acceptable salts thereof, for
exaﬂfﬁ:l 1

CGe24%foard He %?ﬁ»Z& rAidepRetRiwes PE BemRPoyL R0 Esto
H abodt450°8, s&ﬁgrl-ﬁﬂf@t1g§8qus 8isHSRod ceb"HIYhEL e ré’Fures
substrate tissue distribution studies. In parti ar
exangiudsn gaatermepnyaGidnsetlipe< 248y  dnsl higleer d‘agre&slm‘u r
eas els her
exaﬁ%ﬁ@%ﬁ'c’g% E?tatog{énaﬁ %%h&%ﬂ?értéo‘é’omjcﬂm% 2H mmay
saf ford cSu itzible\ redtmrrapesﬂures fmdt/rmtta@e-s)haees taetctorgndy loerfrom

0 351 [T 700 SR n S0, B BB i 8

var laahosg:;mrés‘ mii eecamnpntegdeuslyaemprdyed Itcataawtate abba(ratuon of
acc e salts, solvates, odr ugs. and
b Forh e B et PIHE R e R e SHDB BB tsne may vary
provi ded herein are prepared by conventiona

procedures using appropriate isotopic variations of
suitabl e reagents. Isotopic variations of the
conmpounds have the potential -t3@ change a conpound's
nmetabolic fate and/or create small changes in physica
properties such as hydrophobicity, and the like.

| sotopic variation have the potential to enhance
efflcacy and safety enhance bloavallablllty and

I o, .



[ 000150] Conpounds of Fornmula (1) are nmade by

processes described herein and as illustrated in the
WE2@IpE®S8 | n certain enbodi nents, conpounds oPCTUS2I909/@43118

(1) are nmade by: (a) optionally converting a conpound

of the invention into a pharmaceutically acceptable

salt; (c) optionally converting a salt formof a

confroomabaift 1tth@bbul/E2 semontls, @etecably &b damutd t¢ dpout 60

optlgnal y converting an unoxidi zed form of a conpound

of thHE>9fvention into a pharmaceutically acceptable

N- oxi de; The)ncﬂmtraﬁmaf HF to trevietd! lan@uahoﬂ\HFJ@LmBEbemmf
nox

a co e i.nvention to.its di zed form .
VBB HinsPire ooyt Ae Shtosm et otIaR HOuF EE Sfichbmetric
goNpaHb 6t ¥ td fhe tbtav enblLiofHFDM124 820t Wbeutd0:1 SAGERS;

g) optionally converting a non-derivatized corrpound

E)f taﬁethieh@é‘lt?f’ﬂ@??ﬂtrfofné‘bBWa?%gé@lWLEé‘)pW accept abl e

prodrug F?%rﬂé’é%b&d%meﬁf‘% ddndly§ns u@&@lnl t)ﬁe?é’ébfi%htzbﬂg f&F the
prodrug derivative a con‘goun I nvention to

its Vﬂm'r m‘@se\rgmtp@cpffru% and C O\Othﬂ'iITON@H?JZf rivhlerggjuorination

RSN B G RO o P A

meagtapimtesalhmmflgomde(ck,elurmmenamnmnwn fiwpritte, ak@ninB2 and

o SUfpdtied 6 (1R ML I m eI RoBRORBR chidbiPnidiged

1, 2lumind sBepartecasn &rbemmégdds)urRﬂaomdeasu;ﬁmemn aluminum

R 1 oS rR ST, i avees

Et Odnd,foiEf)tH@( rﬁétélssaﬁé? metls §u?ﬂ50rféd’ﬂ>r$all|mnﬂjm Juoridet niethls
or 3 %000152 A non-limting exanpl e of the

1§ynt3i°|@%‘?r£edo‘?n YREided Erpa Retals §u%q%ggﬁ on alumina; and metals

bel g %FE’J}%dWrP@érBSN ARELred bt inkyard 000153] Protein
Ki nases ay a central role in the regulation of

a wide véldit%h'@/ rr@rtaléécprluﬂeas Gata s serfionAty sRanerter vng
Coma[u%mé"’aefumﬁ%'rﬁ cﬁfde ﬂ&k‘?ﬁdeﬁ%lurﬁfn%t &l er@a\ﬁé de .

catalyze and regul ate t rocess of phosphorylation,

whecbipymiumme ir@n repbal, wokeh) reﬁtelnwrratrha@hrrpha@ﬂmeosﬁicups
0 | lipLd targ [ S y

i T N S SN MR

i nc kitashurh.azirconies, andlhlamlmraneoppterenlser golkawtincaadt/or metals

di fferenti ati on t or

PR R R naayef Y1 ool edb foanige mesgs). 1n
ext b&é%lrribddml‘lerﬁ!i ‘l(ljvﬁﬁth U§ec|ITaN a@‘u&f@ﬁt tn@eoteltrmem eorteht ofltae
respo S relate (0] (0]

T PaRBAT b o abonEsidn Mopti el neTeee Dyt thassd asrthe
AT a'&ﬁﬁlrWéibhtOé”f tﬁ@@ét@fy%t ifMHS&ther &APbdiReht #8m aqiom:oaeco about

met abol i sm contr ol protein synthesis, and

r egdPeresmt 8y V\tet@t@éﬁﬁd @S}éﬂ%to’fﬁ[@@ﬂfﬁﬂ theeepfalsts eas es
are assogbgétﬁ@l cH‘fbH?Iu@Eﬁ‘é’crd?iBéat ?étg Wahe V8 2 reactions
triggere protein |nasene event s. ese

di sé&mbeste ¢m1@rlnwﬂrecorhiatmrwr@talastsmtmdlw chromiamt!l) exigee

oL SS6RER CRSLAITTBN hflio SRR, maBRENAl SEARES e o
genera ive

3di s babdes, suppoded pmﬁfﬁm @ha:srmuhmul ) talkesssepported pn catbony

di | ]

ana Rop a0 U aRl a8 i 60 el R freta

pr Obogidas tie@s halries| avgesothachacts salltu)topameallyaiupbomd en

tyrosi ki nases such as |r

L MR R e T R W
Src Ki nase), Itk-1, Src (c-Src, Lyn Fyn, Lck, Syk,
Hck, Yes, Blk, Fgr and Frk), Tec, Txk/R Kk, AbI, EGFR
(EGFR- 1/ ErbB-1, ErbB-2/NEU HER-2, ErbB-3 and ErbB-4),
FAK, FGFIR (also FGFRI or FGR4+), FG-2R (al so FGR-2),
MET (al so Met-1 or c-MET), PDGFR (a and b), Tie-1,
Tie-2 (also Tek-1 or Tek), VEGFR (also FLT-1), c-FNM5,
VEGFR2 (al so KDR), FLT-3, FLT-4, c-KIT, JAKI, JAK2,
JAKS TYK2 L(]( RET Ros TRKA TRKB, TRKC PYK2 ALK
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neurotrophin has a different binding affinity toward

its corresponding Trk receptor, and upon neurotrophin
wWhrewdisigss t he Trk receptors phosphoryl at es t hePGEUS2989/043118

and nmenbers of the MAPK pathway. The differences in

the signaling initiated by these distinct types of

receptors are inportant for generating diverse

bi oltegale ainetat epides,.evetal A0IES 23ndldrectiekmbtarsélis) lopharsaly

coneporored P ORufe PR arALRURDY VBIcRsZ el o Byaninum

di f fleoddd.i ati on, mgration and nmetastasis. The Trk
receptors, are i icated i nthe deve nent .and

oo e B A NG e a vl BRawH briP e PrtoTheemay
the bé?ﬁ@;&ir@d b%tel'tﬁerf pretigaabn(Meihod 8eNmprddnationafigthods as

NT-4), or I n rmné cases high Trk expression is
ass6enaldy d@\mrlbesi@gr% rigad pg ﬁ@ge%éﬁﬂ?d? Hefgsageneous

Pr ognRs| §is AN IDBHBsD@SlIce, ﬁmtﬁt.orﬂ(m&%w ANed &Rk dRI).
related’ to Trk receptors result from 1) expression of

a Trk reB&petergre chionofierinstiath¢aialysisthetl dopnpiise goteast one
expr,

D SRR RRh el sl ORIRL Gl oot o
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TrkB andoffisGikiane MeslodfiRfhol didyHaHESbeBlaHEIDESH be
types e app rogc % |fey poi nt
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pot ent i aln one ewbediaientinetaprepanedey-prodieie shatmedyios frgmed
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Noci r e re stly Tr nd
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for both BDNF and NT-4, and is expressed in

neur oendocrine-type cells in the small intestine and
the colon, in the alpha cells of the pancreas, in the
nonocyt es and macr ophages of -t3he | ynph nodes and of
the spleen, and in the granular |ayers of the
epiderms. TrkB is al so expressed in cancerous
prostate cells but not in normal cells. The binding of
BDNF to TrkB ‘receptor causes actlvatlon of
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respond to inhibition of PDGFR receptor tyrosine

ki nases. In certain enbodi nents, such conpounds,
W@b@pBisetIt | cal conpositions and phar maceut i caPCT/US2009/043118

conbi nation are useful in the treatnment of

hemat opoi eti ¢ and non- hemat opoi etic cells cancer. In

certain enbodi nents, such conpounds, pharnmaceuti cal

com?ﬁﬁca | ORsCHEC pHaOris228da)aCF godibCHAS ([OFEr225a8gf ul
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i nvol ved in both vascul ogqene& s (formation

enmbr yoni B @& empedigept, Splanspgensriy- %rﬁ&P@@éri‘%éT‘@/ bRy f5mER

of Ij fP\‘éQ:hYcﬁféfﬁ%rﬁlaflérQFBa‘?cflSnsePfé\ﬁr‘ig B%@h@i Gblbl%tetﬁf%logenatlon
Structurally VEG- belongs to to

cyt dxdmigtrRiarogioaanes méwﬂg@csmw@wc’s‘iﬂﬂﬂa@fd)y of

VEGr: D, (e SR Iny B coflse AP 4pyo 8d o

IWEGKRsR ol BRAifdha! rpmpVE@Zsé_teemd MiBGHeyroup domnsgisting of

e g L

t hud 24BufpHFEeR 361, S—HID@O1HBDDEJCU‘+¢‘I 30 Giresd QMGJHF@MIB%,S

e ne SR Paas HRE Db PR B AR E MR C 2840, HEC
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1Br ertdeeHd: WF%%@?W%WT?@H%%l HBRe&7cat 000180]

Certain (OfHRRYNHRre H%r%&&%lk&@é pRﬂ'fﬁE@@b? ktSro@Bskes of
phar maceuti cal comnbination provid herein are
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phar maceuf i‘cal | hation are user
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ki nase-3 (FLT3) ligand (FLT3L) is one of the cytokines

that affects the devel opnent of nultiple henatopoietic

2L5| ngﬁgﬁﬁat,gmgfsﬁcpﬁtmdg occur through the binding of
receptor, also referred to as fetal

| | ver Ki Hh%én@emppﬂmnt%r'r&@?r@ﬁdb Mayeepias orakesiaEC-
Ki ngggd F%zxfeﬁetw%boan%mt@o%@h B%%We%ﬁ These
progenitor cells. FLT3 is a nenber of t type

r ec&gaatipns greogiaven ikifgsé. (TREHofirationyreadtios magbﬁ@afr@\d
FLT

ot nor! B BOTRTT Lo drSe ol S bR B iR Fine
3o m\Aentld)rattlee mamltlorﬁ ef HClF@q24ﬁdbswlﬁnHEehda35be pomrgmted iora
celwsv d%ndrit g n% ﬁ% ﬁ é er_.cel h . FlIt3
pl ay8UgPNARB 67 S ‘?{toﬁ%? g1 o ﬁ%thae el PG SaRG
devebafmpot nidddse nmtrepsatel nodanstartdg-Merat2sabeihdHF are
cells. [000182] The FLT3 gene encodes a menbrane- bound
RTK that plays an inportant role in proliferation,
differentiation and apoptosis of cells during nornal
hemat opoi esis. The FLT3 gene is mainly expressed by
early nyeloid and | ynphoi d progenitor cells.

Hemat opoi eti c di sorders are plte- mal i gnant di sorders
and include, for instance, the nyeloproliferative

di sorders, such as thronbocythen a, essentia

t hronbocytosis (ET), angi ogenic nyel oi d netapl asi a,
nyeloflbr03|s (NF) nyeloflbr03|s mnth nyeI0|d
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arteries leading to clinical consequences that include

bl i ndness and stroke secondary to arterial occlusion.
wab@asgtess/e i nvol venent of macrophages in GCA PGI/US2009/043118

evi denced by the presence of elevated |evels of

macr ophage derived inflammatory nmediators within

vascul ar | esions. [000192] M CSF has been reported to

r endembingadn anmutejave afathereuitalereptimgessedrand heated to

suscept i bl H V-] infection in vitro. In a recent
st uﬁwﬁ&ﬁl@gﬁ&ﬁﬁg?ax%@ed the frequency with which
nmonocyt eldead aredodiaent piva gesctioa dsio@rried batihesdmitbaéch mode

o i SR B e en e s B
sul faddfng HBPCL2dbGerH IRjult-pIRAEROGREST cHtaINMRCIR! dr
conposi ti1ons and pharmaceuti cal conbi nati on provi ded
her é88¢ing BFiteRimixiuse sorjpiningNs af‘@cf%?ﬁt@ﬂ W?‘i‘%ﬁ fpsmed by

Ki nas@st hteBH§g BleEHE - S50 HAE $4F. AR ABRHe? ¥higedlment, HF may be
conmposi tions and pharmaceuti cal conbi nation are usef Ul

f or Tethie a liead-RBAgE ackr SoavEENGAdlYkreipisideterdt3dhand

r es pangioh Srddidt Phothed Rgftraecfe%woﬁ SCAPL M LEFRSRib. In
ki nases.” I'n certal n enbodi ments, such conpounds,
Iphaanmeiteueimbatinentpbdthetliqoitsplzase proeessatieuand HICFC-243db

i o A B BREWHERIVH) vl eocta o RGBS 14 PedBeel
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in of di seases and/or disorders

i ncl udi nguitdbié terhgeriRired fortieedatton 6TeEBEhHCFC-243db in
arthritis, ovarian cancer, uterine cancer, breast

18 and 'layH-ghase ©acioR AL N PIREMERAKREN TEYIN GROBLFR Exto about
st OABGT GRBASIer BAbbYintt | frdr ket B0°648lBbat 1903EN Higher
caused by tunor netastasis or osteoarthritis, visceral
pai FEMperRIUARSE/PISEYY [REUR In geaatesfoAversiea of the HCFC-243db.
0st eopor A fablFHASEr 21i8loP RS HEE 29366 RId t'tfe liquid-phase
prosthesis tallure, osteolytic sarcoma, mnyeloma, tunor
met 88ACYi is, in ONb@nEodgysteai leastigteishiemetrivearat, osarmther

2880%@%5%? Jingoﬁpaéo&.yél?m P 0ut%b.11'. %ﬁwostg}'a%[ Qr%bédiments
uveitis,” atheroscl erosis, tibrosis and proliferative
Vi t merah threopatanyatid ofddif tonHCFKe243dbvis froFreaiiout 811 to about
(1 G- !1) Receptor [000194] The Insulin-like G owh
FacP8r' 1 (I1GF-1) Receptor is a transnenbrane receptor
that is FRé reatarbréysurésm theadigdidphdsb rosdsatiefotdiritivsiand
factog IGF-2. IG-IR He iates the effeCtspftF | G- 1,
whi ¢hPALEN LeqEHPYH SHSUALY BIEAWPIENRNE REFRSUES A thgSYpiem at the

0! esatiah terhperaluse € The préksuld Bfthb@?stbrrpihéﬂé‘és@@as hydrogen
inmportant role in survival and proliferationin ~
m t 68losde Enigenes Py cedlpeemeiH@f ghleting Spipstiseants by AyQrinenin
L1 SHERCFECHURD SEhRIARIAISHRIANEroBaEE! 3 aTBifus
The 1GFR signalling pathway 1s of critical 1 nportance
dur iragessitrigposiive e petethe pedssueendfdhg repcierdn seiz aavay that
duri I ' ri e ;

t her i oler BTG iraiSys T Eloeson ek ARy T O ReE P anc

30hi GAZ406:6HERR FJ acd venidd fbanttietreactor opkaidllgwnnoggh a
weani n the cells underg optosi s, .and al.l the ,

{1 soaaNeLekint 2 glarer gl o PR gPai:. Bidhy R ngrjpfermediates
hor nemeis it tcacrvad thevdlbiils proictd drepemoess., Tasidal
IG-1Ris believed to have roles in the
differentiation of the cells and a key role in
i nhibiting apoptosis until weaning is conplete.

[000195] The IG~ 1R is inplicated in several cancers
including, but not Iimted to, breast cancer. Insone
i nstances its anti-apoptotic-iroperties allow
cancerous cells to resist the cytotoxic properties of
chenot heraputi c drugs or radiotherapy. It is further
implicated in breast cancer by increasing the
nmetastatic potential of the original tunour by
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contributors to the devel opnent and progression of

chronic renal disease and vascul ar di sease. Further,
waameobbiepd ays a role in the formati on of fi br oPEDUR2009/043118

and pl asm nogen activator inhibitor-1, conponents of

sclerotic deposits, through the action of snmad3

phosphoryl ati on by the TG--bl receptor ALK5. [000208]

Pr ogeasdai presdurés el fsorn mbbhie2k psig €33 kit )darathoot 5600 bsig

sys maj or cause of suffering and death and an

&gpgﬁipgbntri butor to the cost of health care.

TGF bl hixserhbediments in sdtictdthiereaction is eomﬂudcedomsmg a liquid-
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' mT‘éBﬁ’lleQ]%ﬁk/ér%ﬁﬁil cffq?hé‘PI@IFfd’ dd"R%d! A8s h'a(/‘in a hi her.

at herosclerotic | esions re acti matri x ynt esl| s

occdegreesidiyernatioy. tkﬁalperﬁempe@ws me&mtop lgepaer eanyersion of
ar . .

B nIEHER S 2 R T BL B0 4 SRR 8o A drRation

3rec Inattmesamvé’rtheﬂ edropeyndsniiruier itha;etdmedmonsi; dor e»farﬁ'm% al

on I S n_ath c ergsis. an

Fos (U & 1 508 R CRhIh by B LR L P ecllioing
unb@keifmmdamumﬂ H\@I@HOFQ: P43 MHEFC-24486 (DF LCHAEITRT,F), and
in1§k¥‘$ ed by a nunber of agents, such as

hep RO th hepatitis C virus, alcohol or drugs,
and aut oi mune di seases. UItlnater, liver fibrosis
could lead to life-threatening cirrhosis and |iver
cancer. Several cellular signaling pathways are known
to be altered upon chronic |iNer injury. TGFb
signaling, its receptors and associ ated Snad-si gnaling
proteins are well docunented to be present in cel
types involved in fibrogenesis. The circulating levels
of TGFb have been found to be eIevated |n a nunber of
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limted to kidney fibrosis, lung fibrosis and |iver

fibrosis, for exanple, hepatitis B virus (HBV),
woepattstess C virus (HCV), al cohol -i nduced hepak¢T/US2009/043118

haenochronmat osi s, primary biliary cirrhosis,

restenosis, retroperitoneal fibrosis, nesenteric

fibrosis, endonetriosis, keloids, cancer, abnornal

bone funtbe dagreierdfﬁlamhmtbnyeﬁ&@&ﬁ@ensnb&mmﬂubrﬂ@ and

phot i f.th ki 0002 t.
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of whatever type or genesis, including, for exanple
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byssi nosi s, 1 as e ace al rways
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3evi decaredd. by reduced frequency or severity of

synptomatj c attac 8. qf acut i,G 0

o onchocsneriare aftis Ha A5hT A T R4 felor the vapor
f unphbsdreziction 3y, Vet eénbo@iyenh et aeadtthe slojchidrugttib edtio
evi dence is reduced requirenent for other, synptonmatic
therapy, i.e. therapy for or intended to restrict or
abort synptomatic attack when it occurs, for exanple
anti inflammatory (e.g. corticosteroid) or
bronchodi | at ory. Prophylactic benefit in asthma may in
particul ar be apparent in subjcts prone to "norning

di ppi ng". "Mrning dipping" is a recognised asthmatic
syndrone, conmon to a substantial percentage of
asthmatics and characterised by asthma attack, e.g.
betmeen the hour s of about 4 to 6 am i.e. at a tinme
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[000234] The Src famly of kinases is inplicated in

cancer, imune system dysfunction osteopetrosis, and
whoe/1smadel | ng di seases, and therefore Src KPCEHES209/043118

are considered as potential therapeutic targets for

various human di seases. Src expression is linked to

cancers such as colon, breast, hepatic and

pan of B&tto comameunt afdHERC124Bdie &b hbdwd Bdeharnrdg imadother

n diti e Src expressed in
ovggpg)n%% t%‘?%r?bf’ﬂﬁ@? g%r%béuetr@n bits tunmor grow h.
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Sup I EHOBRNGRE EACHPD B CF Haha GECATCP: SRtion eaalysts
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synovi ocyt es and osteoclasts. This inplies that
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arthritis. Src also plays a role in the replication of
hepéupmor&d@mcarb@n rrlra@neﬁlurarﬂuyrlctm@mmdteﬂ CArg NNy tueride;
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t r 1

y ;H§¥IB§ ﬂ@é%@qﬁn‘%@é‘rgﬁ[ﬁg&@i’o&% 373((1 %h % Igmahuﬂﬁ%&ﬁls In
JAK—S@‘nAErmadmams When 02¢d bauai Sbrppolrhcmad@tel fetal content of
T R oA P PO BB by S e
act rth/a toyal mwmhtblﬁﬁeerfabalgstr @l @ndbhiertdmaoohmierhtaﬁ'omyahm‘ut 0.1to

tyr0|ne i nases o spharyl at e and tiv

L ABpP Il bRy e BRORREGIPN Re Bl e BRtarife Cotayst

tr ansductl'yyﬂeelﬁl@bhmmhce{tQQQﬁ&gr]thé' b@pdremﬁ@b@ééctbhs &t thas
es thus exhj|bltl

pai red pol ypepti tva| ceIIuI
si gAY Cﬂ‘éo@wﬁh?%amm@t%%%f romlumﬁlr)

@eabxidée{mé@?'&g@?\ﬁm@fh%r Heans ke b@%a@ﬂeaurishalwbg Br zinc
one domdi n exhibitin ki nase activity while the

ot hépligassspprartedpa Grzpu@mmw&m Qﬁ'{ﬂ@él SUﬁQOFtQ(AP@ carbon;
ass

ot kBB kUl 410 PRonESER (HERIGR ¢emEARlmely, meta
menbxiges, mekl balidesdard/bosthebaet! saltd) eptiondllyesrupppded on
rec a S

cyt gﬁélp%gﬁ ?@ogn(ﬁﬁr%§ o\g'(ceét%pjhﬁr‘?ﬁ ernﬁ &ﬁ@rlrjn¥tglsn(aqclud|naq elemental
30 hanugtals ometad priges, haetemnallijAKsartd/mscﬂheme@lhsalts) optionally

PSR o aRls e, oAb A RRRSRRR A,

it ftloofideansduce the intracellular signal by further
phosphoryl ati ng and activating transcription factors
call ed STATs. The activated STATs dissociate fromthe
receptor and formdinmers before translocating to the
cell nucleus where they regulate transcription of

sel ect ed genes. [000239] JAKlI is essential for
signaling for certain type |-20rd type Il cytokines. It
interacts with the common gamma chain (gc) of type |
cytokine receptors, to elicit signals fromthe IL-2
receptor famly (e.g. IL-2R I1L-7R 1L-9R and IL-
15R), the IL 4 receptor famly (e g. I L-4R and | L-
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topi cal adm ni stration, ophthalmc adm nistration or

otic adm nistration. [000251] In certain enbodi nents,
w@ovpasmss of Formula (1) or pharmaceuti cal PCT/US2009/043118

conpositions described herein are adm ni stered

locally, while in other enbodi nents conpounds of

Formula (1) or pharmaceutical conposite described

herein aCérmnilmmcczrttaannag catedystsracatvel kndvat il the art. They may

o ToBergndtbe BY cifist steE Rt B meoRR or [dfeb i negnods as

susyeherally des@ibed by@atigrdd on pafys BRI uaﬁlﬂtemgénmnson

oGS s e SRl prctih, 2 editn Midtrah- Do ar kol bo1).

gonpoundef Abtele AubAndtioh datalpharHEesMptisébt least one
conposi tions described herein are admnistered in a

tar &B'ﬁoé‘ﬂju@‘r%{ﬁ‘t%l%'ﬁg\P@F&P%?@R%Ct%ﬁﬂma@e QERPR/WS@F'”Q of
exawseaml é1phé Bhdnlil RASQIEBN SR RSN Whblt (269 8#n$ PGl ddotit
anti body. The |iposone is targeted to and taken up

sel 8atewmel pf B}E ¢iemiyung gFPMs i toe alahacgrsemiumeaxide lattice are

Compaiack 8 rQlefithballatols, AACTBERHE fibia-chromium pride

1por mhefe ﬁtorrnaqhodt D Obedcm % to abodEta apm iofltike crootitreratoms

enbodj
ool et oo fiOHBEReTnee BB eBidseh <fipasn gopatt stoms
admwhicht tmsebbenrtrédu@d fnvith an fhiorinatirexagendeThesd eatagsts,

forrrul In other enbodi nents, conpoynds, o

For MG fels o Shtplke: cvs DaP EBpses fl Bs- Haedt i ped
her wp@n@;rt@népdmmtﬁjnqusgbosmzmwor m of an internedi ate
rel ease fornul ation. [000252] The ther ageutl cal

18f f ect i vEPHARAINE thEi mﬁta{/awa'awmlﬁjs 8RS Cr&?ﬁ@é’oﬁg Kap e
the p?ét?e%@écﬁwhﬁ‘ fHFC afrisl ﬁrettrléﬁtrﬁéﬁ’t%htdé éUCOFﬂIbﬁSHi‘Jcﬁ ﬁﬂ%@(ample,
the age and relative health of the subject,
pot eM®lacHTo hrenelahgniaiaing ratalyat énr aguitaine Cp@t@tr@r nd
admig-shc! AR RN Lher he A EERInt AR @It 176RS a1 1
ment §, satls actory results arg {Tat'ed to be
obt amb@dlrmnt@éihlglruee@@wuorapmtatmesagebetheare@otqwaﬁdjto
f od
fo GRECH) fretlor bR ABlon B P8 ibfarfion T b eBERNE CY o
conpmirudatménﬂ-‘zmnm feorfi lapoutatbrioramiuée 86l rmmmaéé; yanditeei n

s e T

wei ght ( nﬁéd@gémbd)mmt bathrs |ﬁvé1mhnm@t@odadnmﬂard domprises

Coprtdr pyoch, ERTSHRe. AEau bR uasfiaRanesaet anc

ki | prrFmni1bagyr wei ght (rrg/ kg) to 100 m crograns per
kil ogram body wei ght (nmg/kg). In other enbodi nents,

the daily dosage of a conpound of Formula (1),
admeRi-Ster t y, is in the range from 0. 05
o RS oPRC DL body weight (nmg/kg) to 100

m | |i gr alvesqree ekibbdigrents, FyOWBgki mayrge kiged ta make HCFC-
certpl [ f
For HEFC 2l SR Q2 e uBRTARR ChneRp PeRRRRS
snangeownant (.05 mi crograns per kil ogram body wei ght

(o ko) . s PRt 3AF 197 lig i QBFRM A5 i P 2440

nramnfgdy becl:gnedm vORINShe liGuid @hgmf rngmm]elfrremgbld)mﬁamt theSny
to about mpound of Fornul a
conVRaRIeRA %%rﬁpgpgp@dhega@or RN2S8i vi ded doses up to

four times a day or in controlled release form In
certain enbodi nent, unit dosage fornms for ora

adm ni stration conprise fromabout 1 to 50 ng of a
conmpound of Formula (l). [00&@253] O her aspects

provi ded herein are processes for the preparation of
pharmaceuti cal conposition which conprise at |east one
compound of Formula (I) described herein. In certain
enbodlnents such processes |nclude adn1X|ng a
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agents. Transdermal Adm nistration [000266] In certain
enbodi nents pharnaceuti cal conpositions containing at

WO e@st3wie conmpound of Formula (1) are adm ni SPEF/ES2009/043118
transdermal ly. Such transdermal dosage forns include
"reservoir type" or "matrix type" patches, which are
applied to the skin and worn for a specific period of
time to hneorre embodam@ehem agdction of HEF@e $233xd taHO & -243fbb

S uoh e o il Hkabutibbas o AR o BFRIBR R Hinbasiy

ccﬁnmaysbmgarge@aokmrmcl;mm‘o@us madeeser voi r cont a: In| ng

t ecorrp un nally with carriers, opti

IR et R N T A R R S el M
she HeiF @ 20401 h%yfbésdarﬁéd AutGR g Brekefcerdrh pataNst anBheed

rate over a prol ongf period of tinme, and neans to
sec gfbodieenieliecata b?'tt”h%’ ke hewisAeH RaflyshblBdANgent s,

mat bibolirAdr deraat alffs(?rrﬁw B & ARl Aide Tathyst. nlrpéﬂdtﬁ’érn
enbodi ments transdermal "adm nistration i s used

pr oenhediraeti tﬁ@d@éﬁ'Y&MﬁnayebQ at |©ﬁ$¢é1neélﬁl§ﬂitﬁtr$§lﬂ0§¢d from the
tra V

ot SORLR R ARTLTRRAGH P oS, FethiEiger, on
loonhBdemnanr[soﬂmab} rrlome tereafi rin enbtbdr amboelment

rat e PbeTrAgoR el BPal e GRS Bl R animeBitpound

vv| t bentaghlpaty (@tﬁCIgﬁhnllmow tr@hlorldé 1iS@k}, ahtimony pentafluoride

R T e el bt R AR a1 R an o A = v

of ancmwnd@qndcgf afEdrdbidatidns th@taotﬂdﬁ sameadrhissdiments, the
anount of a ngound of Formul a ﬁ a carrier and an
ubeen 40

18pt rRATAPN Mmaveheariad oyt witk pny hw@ ringijpn icgtahst for liquid
I'i mohesk tactighsor babl e pharmacol ogi cal Iy acceptabl e
sol vents to assi st passage through the skin of the

host, subronssemaedimenideg mestior PhHRE0O-1233g feHeFC-244bb

gl y?r?éybeoéé}ﬂé!é Sﬂ?m%éﬁae%enc'%t&f%ﬁ%ms% 3-diol, isopropyl
st'ate, 1sopropy neral oi I and

corrbl nat Inoere embo@tffent [a)mmwhasmre@emraoﬂ-l@ﬁ@amaﬁe(ﬁt%

RUChAF B30 Fﬁ%& %eédrHeeJ ¢ t%X%ﬁeeB%séH&é 8rdaecé%8|g&1 "R 'n8”

enhancers to assist 1n vering one or nor

of katbwdinser(t) thetreadtioa i$ carsued ouSllntmeme%minbetdf archromlum-

Imted. to, ,acet
var PBSS ar'eBRbPS Tondireed Bkl ar COpitdiptong Fredt Roone
t et reamodrr@émrmb chadrhmh bade‘dcuataigzﬁ |§a@hr<ﬁﬁuud1 csmdéww g.

sul f oxj di met hyl  acetam de; dineth fornma

pol {2 1 %”%P%’éﬂ'{n%r %I'rPH(?ﬁééd saie S’a@‘ay benEeC%s on
B0l iyl pyrrolidone; Kol lidon grades (Povidone,

Pol yvi done); urea; and various water-sol uble or

i nsol ubl & %@wb@@ﬁ@ﬂé t@@&@%@@ﬁ@&ﬁ(@en OpBIGF&yi Badd to
80) Rsieh-PRa0, Rt BliAdORREE S BhiBlyst, [ 0002701 I
ot her enbodi nents, e pH suc a transder nal

phar maceut i cal conp03|t|on or dosage form or of the

tls%é% r%cmhﬁgt&nh BETRGE tical conposition or
ag#orm-rﬂpp?ﬁrﬁ—rﬂgj usted toi nprove deli very
30f one ol sumeenbopimentds dehydrochiotiaat(dn)of HOF©{244bb is used
d| ment s hh%oq%' %arlty of a solvent carrier, its
|on|% &Olageha{: onicity are adjusted to inprove
del i ver yin drie @hbedimznt edhperotsloricaianaiMHISF G24kbaso HFO-
ste %fs ar e dded 0 advant a eously alter the
hydr 8% i g2 8#“ !”utE}%y}!HP‘Pﬁ -of one or nore
conpound of Formula (1) so as to i nprove delivery. In
certain enbodi nents, such stearates serve as a lipid
vehicle for the fornulation, as an emul sifying agent
or surfactant, and as a delis¥y-enhancing or
penetrati on-enhanci ng agent. |In other enbodi nents,
different salts, hydrates or solvates of the conpound
of Forrmula (I) are used to further adjust the
propertles of t he resultlng conp03|t|on [000271] In
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buf fers and preservatives. A desired dosage is

adm ni stered via a known nunber of drops into the eye.
wB0nay7es§ exanple only, for a drop vol une of PSI/EB2009/043118

adm nistration of 1-6 drops delivers 25-150 m of the

conposition. In certain enbodi nents, the aqueous

conpositions contain from about 0.01%to about 50%

wei ght / vl eneeerobodimeotpvapodplufsefeahyatoghioripatiomis aiahréad out

enbodj, nen th us. co i t.ion ontajn, fr

S bodt 5 Aesanse i AN B0o M RRTPoUs 167 CalySis st
For lfruhaceirb@n andi/or eildtél lbasédh egta%modggﬁ?tmbbdMeTgtﬁmus
conpositions contain from about 0.2%to ahou 0
Weingﬂta)x%We&eﬁ%ct%%hﬁwma%wa%r%%% @ntre elﬁ'ﬁaé%a tain
gnbegdia ﬂtaspallahﬁmﬁamv&‘@@tp@ﬁérw EdHfbie g rabMhésOatalysts.
about 0.5%t o about 50/? wei ght/vol une of a conpound o

_ f
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aqu%@h@stﬁ%%!rﬁéé?ﬂf)afﬂﬂ@m% QRBEM Hallhdighil oh AGEERINABLiGe,
pH and osnolality. In certain enbodi nents the aqueous
conmposPmbtatonmide’®E one or nore ophthal mically
accept abl e j [ I N nts,
et i n A RO PR HIRIAP R pRtr LA o,
Iphosiphydrochlaritationdf bt @24 éblacindene drabedimeot thiaseaction
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CoaP U pRAsRogs ot HIRALR W Com AR SR Byoon
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hi BhGRratiEs bighanaih o Bk B frep e Rt St ek Gyt
I N HTFRORYMD.M BWPHY @Hbd@ment, tdidinddrhtafe fshegh enough to
gsition in an ophthal m cal l ¥Haccegt abl e ran

1F 006 8EINE hesmial de Y CERRBRITRIRR & iRk CaH RO BHESH so

| ncleyAferaibs Of bS8 ANR MbtHEPerhRRIMER! iReG8inb¥rature is
acceptable salts in an anobunt required to brin

os mhIGH SOpGB o effect domfiwemel GaOmbIetnatphoRHCHTcA4bp to 2
acCelah ol RIS of MBS BELS Ik UAGHERERBlifHIdNe

sodi um potassi um or ammoni um cat i ons and chl ori’de,

Ci t temieeratuse ¢ g enob@r Wt effech inestherma debydrachloriaation of
2§5U| fl—ﬁ‘flfc-zwtgt?ﬁ)ué E@c@npﬁqr&b%ﬁﬁ b]laq 138 809 Iﬁli}eE grgpl)tﬁer
sal t s incClude sodrum chl ori'de, ~potassi um chl’or I de,

s odiembotimerg pihedte pershate isrhighsamoligh ¢ effett dmartherroah

sul fate 002871 I.n i nmbodi ments the a us
o omSBbYapbHEnEEh o i w Rk BY BRRl e bt T e
ls,ysgemﬂiongt I@g@ﬁﬁho@?@@lc@rﬁﬂnwlﬁeﬁ5pér@ﬂbmlﬂe, butI Ialrle not

Iimte to, water-sol u e \ s sucC as ce ul 0SsI C
pol yiror s NS SBRRAIMENGIHE ¢ PAFOR ERBPAUGSRI L0 a readtion
BY dREXHPiAG ¥ re SRINAWESEE WHIS R mperadre\RtRAiniaifed b e
pol ymers descri bed herein (for exanple onl

cr oS¥IPErARER inhegarge otisemn ﬁbﬁph_@o%" gl %_’Opﬁce dn eapther
em’%ﬁ*b’%@ﬁ‘ﬁé}t ﬂw@%rﬂgér%ﬂgré of Wt‘é%gﬂérp%%s@ ROnaiRGiiedEn Mk
all pt abl

ophthal mc y acc e mucoadhesive polyner,
sel eangadrarrbeniadfl € fo avaut 800 6&y ey biyd nedher@nasasiiment, the

car rvli : T .
pol ﬁﬂ@%rﬁﬁé’fL”&???ﬁ%%‘*&?%‘gg @aaé?ﬂa,\”g?ﬁaag}emperatu re high
3pol poaugtofthéfiect terpyrolgsiaof HOR@-944EcioHEO 264 plokismar |

b oHERYDS Bh% Brisnl: 1Dkt 25Pls" Bhlbpafns H&'Emperature

ophbhilemeaetidnyvedsslap hadimtainealat bitbmperguradegi endughab@ffect
in the solubility of a conpound of Formula (I). The
term "sol ubilizing agent” generally includes agents
that result in formation of a mcellar solution or a
true solution of the agent. In certain enbodi nents,
opht hal m cal |y acceptabl e noni onic surfactants

i ncluding, but not limted te&3-pol ysorbate 80 are used
as solubilizing agents. In other enbodi nents,
opht hal m cally acceptabl e glycols including, but not
limted to, polyglycols, polyethylene glycol 400, and
gl ycol ethers are used as solubilizing agents.
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[ 000307] In other enbodi ments, the conbination

treatnents provided herein include adm nistration of a
w@oovpasmess of Fornula (1) provided herein, or aPCT/US2009/043118

pharmaceutically acceptable salt or sol vate thereof,

or a pharmaceutical conposition containing a conpound

of Formula (1), concurrently with adm nistration of

one thor pyrolysisad tHG R @244 bl toeBPel R34y  wiye atsslectivity aftléd% or

treatnent of one or nore of the disease and/or

di ng%?rs associated with TrkA, TrkB, TrkC, IG-IR

Eand/ or Alri@m;re:mlenbcﬂinriein%lssﬁr@mibrvizbryeh @%mr?'gb@dvéweei n.

000308]. | ertain enbodi nent e conbi nation
| P ogometiodd o Boteial WRL RIS ERSAEL SISt Pion of a

s OMeaibddirednt FPesd hintériadls Boraptisteslidyer Sidh. asdiickel-based alloys
phar maceuti cal | y, acceptabl e salt or sol vate thereof,

or &Uphas astellpy o aicke FRBRIYT @HOMRWHT%W@V@M%EFHW
of 5Pt Refdid corf. ThabohBU RAERRIMACBNOP eh&FEINFREE Inconel®”)
addi tional therapeutic agents, for the treatnent of

one OBRICkEIreOPEEr aliys Poswareialy ayajlabls som dmesiahMetrls S0

L 08 o S Tty i e

1AL KSuanogblymens Knipgot ei n ki nase activity descri bed

h in. [0003 : i i, . .

conbi nat 091 vabediebE e HGrREaP TR iSher e vaporizer o

ﬁdMa_rtémbemthremgcﬁfonaamnm_ lj’llj)ldodboEDfr(tDmL? {g] arllqlhewi ded
erein, or tica acceptabl e salt or

sol euttiocerteBe HerC 244hE Rrbndedn 8 aRRRaE (9 dn

contgrhpéragird of RoMEbYEt 90 °Eas apba g0 9c.(XI X) formul at ed

with one or nore additional therapeutic¢c agents, for

Phe tr ealmeqipe Gf”beﬁ@%}ts,r?é‘r'ae%f““f 98P sred ame carier gas
di sesdecscamans! # S5k BinbBdifidaf thd thBier §aK s sdidted B
and/or ALK protein kinase activity descCri bed herein.

[ O0OBMPUEN] #rgeer helium engssepmeigrideof t he conbi nation
treat men ' 0t . .Ear:
B G O
sol cangssinhbeasiscription heseiol atilizeshepreRest ink@RoNRNESs fullest

-F L. -Kit, , : § ck,
A i RResf e it sgteffgenkddine e nerPlie o e
pr otcenstruadressrmerety illvsttative] andeo hai constrbipdheegrnaindér ofitee
combi nation treatments descri bed herei nthe conpounds
of E&C%P%? 0187y VY WhERaERhceut i cal |y acceptabl e salts
or solvates thereof, are inhibitors of TrkA, TrkB,
TrkC, 1GF-1R and/or ALK protejin kinase activity.
[000311] In certain enbod EXOMELES  he conbination
skherapi es descri bed herein, the conpounds of Formula

(1) provided herein, or a pharmaceutically acceptable
sal engral &5peasuse far iiseduat Analygist he addi ti onal

t her apeutrj,g %@Wﬁ% éegg)e@%o@é&iré Vil tratil@ opm@trﬁét@g% used

enmbodi ments o i'nation therapies descri
her &rranatyzingdbenpoathigts offluponatidraregeljonsr darteidhadatel n,

heTedtha dRESH WA 2o AEGERR AR &3 ¢ ProfucP o FieEsing o

38y n@agichtantabynaph [eQippaa withra wbbe seleativeddatecios(GG/IMS).

co und of Formula, (I)..provided rein, or, a

han R s e Gtk U 20 € BFi e 20, Razer)
or digphetenibe Wbheiing pemiastitated polgsthar soldgindectgpound
of Forrmula (I), is adm nistered to a patient who has
not trgdemiatustyjoxFhoeEgbre Rant de Neseouss iand ianypany
undergoing treatnent with another therapeutic agent.

[ 000313] The additional therapeutic agents used in
conbination with at | east one conpound of Formula (1)
provi ded herein, or a pharnmaedudtically acceptable salt
or solvate thereof, include, but are not limted to
chenot herapeuti c agents, anti-inflamuatory agents,
bronchodi | atory agents, antihi stam ne agents,
decongestant agents, anti-tussive agents,

o, o oy r 4 o e




limted to, cetirizine hydrochloride, |evocetirizine,
acet am nophen, cl enastine funmarate, pronethazine,
wo aroati3@ssie, desl orati di ne, di phenhydram ne anBCT/US2009/043118
f exof enadi ne hydrochl ori de, activastine, astem zol e,
azel astine, dinetinden, ebastine, epinastine,
| evocabastine, m zol astine and tefenadine as well as
t hoglerdingtiérn$rdPont’) BOMIBIIROR Ve lawdyelell a2 B@dticagpah JP
2004107299. [000320] The i munonodul at oty agents used
' S6PBIThal NSRS AOUMWASSHLTLANE (29rih bR RePorGaR
(1) cHRSE @?}»@ St abI e
sal tCHor ;b@%gPE%tbﬁgirﬂgg?{}ve?e dﬁgﬁmmﬂ?{gnd/n%t limted
t o, thrganrinetgs f@@weddwrt@mpﬁwuredqr@gr@mmgm 200°C at a rate of
ant igsg)api@l s, methothrexate, |eflunom de,
cortl cost eroi ds cycl ophospham de, cycl osporin A,
cyclosporin G rrycophenol ate mofetil, asconycin,
: ‘ . i ne,

coptrrenottc—actd;

mal ononi Arsolumamomdes 3osgnarhsas N(DMg[%HéO)I 1@@nmplee) and y

L?I'&EQ‘% @é&%%ﬂg@%li&bhoa@? AT Rﬁréoﬁgﬁéldﬁtg o 61

18Nt ideRAIZRE WAaHC MTHRSsolbnvays Béatey @%{ivﬂs@wltﬁ ,95buﬁ@6f 7.4 M
hunmani zed, chi neric, nonocl onal cl onal Fvs,

Sc FAGUSGSATBMOR G-l e G FRAGNS GPORIA. o dBeisiuity Was stirred
f r agyBmight il R Rinfoch S R e &/%pbl%t@d‘tog(ﬁ?n@éé iWa A

exanpl e “onl anti sense nucl eic acid nol es and

tri ﬂﬂ e 1r28f¢céf§§e driggngpialysbves hesscalgngam ar elotfblrias24

and rg npounds. Exanpl es of nonocl onal

ant |hgu§| :t(r%g%éu)de but are not limted to, nonocl onal

1ant i bodi es for | eukocyte receptors such as, by way of

exanpl ly MHC, CD2, CD3, CD4, CD7, CD25, CD28, B7,
é‘nﬁ& or their ligands. Exanples of T cell

r ec@pBdly is®EUCHEIQHSCI ncl ude, but24db inQF;CHAICHKES t O,

anti-T cell_r tor antibodi es

exaﬁé;r’[ r{'JI:'iﬁ'C%gﬁ - CD4 anti bodi é&%ﬁcﬁﬁﬁ%\/\ay of
exanpBeyfanCy,CEAEH412 ( Boehri nger33xt REESIGETIACKE M)

z%l DEC and SKB), mAB 4162W94, Ot hocl one _and OKTcdr 4a

Jan 48 e HagyHCFant i - cD8 ant i botAARSS Fs”@@ﬁ'?l%zcby ey

of ay»asRl 8 RH/orMuEHEECREPIUCT 2SI |§@F'3@@§F)GH
(Johnson & Johnson or Rituxan ,anti -

ant /184S §-Angfer asCHEy GRS sof eé?gﬁﬁll%ogn@ﬁzc%lﬁz

ant iy il ARG oN)

antl %I%sd&ghdr%éﬁ%(t Ivvay of e%(&gl%ﬁ%eCFa?FbT% 380
(Noﬂé#i |I85%'|F=§h|tz| -CD8 anti bodi es, anti-CD40 |igand

) nocl onal anti bodi es (such as, by way of exanpl e
only, IDEC-131 (IDEC)), anti-CD52 antibodies (such as,
by way of exanple only, CAMPATH IH (Ilex)), anti-CD2
anti bodies, anti- CDla antibodies (such as, by way of
exanpl e only, Xanelim (Genentech)), anti-B7 antibodies
(such as, by way of exanple only, IDEC-1 14 (IDEC)),
CTLA4- i nmunogl obulin, toll-1ike receptor (TLR)

nodul at ors. Exanpl es of cytoki ne receptor nodul ators

spncl ude, but are not |inEXAMPLES $8l ubl e cyt oki ne
receptors (such as y way of exanpl e onlfy t he
extracel | ul ar donaﬁhigf_uamm@&i'%&ﬁ&or a fragnment

ther eof , Thags%érrra&ﬁlnh/@bﬁeomr&wﬁ réfhrbbabdf (214

receptor or a fragnent thereof extrace
domgramsf15amL] ﬂ260 rr@fepeshy, (be8 & 0.84gnemwahelneed i a 5/8"
cytokines or fragnents thereof (such as, by way of
exanple only, interleukin (I1L)-2, IL-3, IL-4, IL-5,
IL-6, IL-7, IL-8, IL-9, IL-10, IL-IIl, IL-12, IL-15,
TNF-. al pha., interferon (I1FN25, |IFN-b, IFN-g, and

G\t CSF), anti-cytokine receptor antibodies (such as,
by way of exanple only, anti-IFN receptor antibodies,
anti-I1L-2 receptor antibodies (such as, by way of
exan‘pl e onI Y, Zenapax (Pr ote| n De3| gn Labs)) anti -1L-4

e e



deregul ated activity of Ros, KDR, FMS, c-FMsS, FLTS3,

c-Kit, JAK2, JAKS3, Aurora, PDGFR, Lck, TrkA, TrkB,
wael@13168F- | R, ALK4, ALK5 and/or ALK ki nases iPCT/US09/043118

but are not Iimted to, cancer, proli ferative

di seases, pain, dermatol ogi cal di seases and/or

di sorders, netabolic diseases and/or disorders, nuscle

di s@ass%nﬁ)Wrﬁéteﬂ|n%@hé!®r($;peeugumeda¢g@6@f @Newerulafﬂtf@@aﬂew
and/ or di sorders, neurol oglca di seases an

di sdoae} Bicke! ANy BRRSior bl 98@%@%@@2&%&6@9 %T%Jrh@er s,
' ”"‘éﬁfé'l;%gwé@'plré/ 110G HRE LBy %ét%?e?ﬁ%ntﬁw Qé followar G|“%§>atalyst

aut ol ntfune di seases, autol mune nedi at ed di seases,

bonavagineateskisomdl Grto A78 %6 thea ow Phniragem (2} c/aineusete
f I br 8§rlS§ 'of %B&? %'ﬁbﬁ( giﬁyb\/%g tﬁ’ér?&&hﬁ dgtg'ﬂ‘{eqreactor at a ﬂ%w
di sorders I ous di seases, viral di seases

r epadte of 6@$p1nmatf<nrr 1.3 thos rscet eesteanpebf aturedd fsiaid8@r sThe reactor

i R Rl o RO A [ i

andRg0rccthiapthiteiicay waa sitaihtamedifsre@ Semuanthereatiwaedpemture

hear t ]| death | asi [ 000328
oo the S B aR e ingreees th FOE R RAR AnariBe epar. the
181 € HPo4nd hlffbg@rﬁiﬂé\ﬁ wdé%ll@épé@lcélﬁithé ré’éc&@rftﬂ@[lght to the desired
hemat opoi eti ¢ mal i gnanci es, non- hemat opoi et i

nalP@ﬁ%ﬁ@g@%ﬂp%@HF@ﬂAHPWﬁﬁW1gﬁﬁﬁ¥ W@@ﬁ?@3ziaﬂﬁﬁ%2%ﬁn

t he@%d%ﬁ%ubﬁ%’e re@"cﬁirn Paftti®he réﬁcﬂﬁ%‘f‘fh}éﬁf‘%é en!al‘yﬁ!@d by
cancer, adrenal gland cancer, neuronal cancer,
neuPBBNasI@MS. bl adder cancer, breast cancer, .

secr et or y, breast o?ﬂf’ecd%’rﬁﬁuorﬁ]‘aHBFBFH?éﬁfﬂsizf 8\?e°rttﬁé ©8/2
tunors, ovarian cancer, uterine cancer, colon cancer,
15 ec (GilCceaialyst, atvarionseopearhting Eemuresatuprsoarichindice tedovelar
renal,. n t L, c . .
OSSR SSRGS, IR BB e
cangeen imunieo@eraveal "/&:Wﬂntal rontinalaaneyst bedagiumad was 15 cc;

Car Cohpr e e s 1 BRRRe et I v g ou

ostqpm@nﬁgeﬁcebmeqgamﬁ@na nmyel oma, tunor netastasis
to bone, congenital nesobl astic nephronma,

2ﬁlloblastomas mel anoma, nultiple nyel omg,
gastrointestinal cancer aghe s P4 a3ti nal stromal
tunmors (G ST), mastocytOST S, neuroblastoma, fibrotic
cancers, tunor net@Bliprafiueriaationtef HRQ1243zf|
hyperproliferation, psoriasis, netastasis, prostate
hyper pl asi a, neoplasia, neopl asi a of epithelial
chakxct erHFM24¥Rbmasl, diffuse |arge B-cell |ynphoma,

gowg‘]é’n ggg:kg@ Ty r1?4§§£ﬂ%§“244%' %4@“'?%&: 1233xf

Bannayan- Zonana syndrone. [000329] Such henat opoi etic

g;:Iggfgfl;E@gpp 14§ISO é%rg%hﬁ% ﬁ%gcyt enla 0 14

esseft i al th@/OMbOWDOSICMQET)%Z_HHQH(D@enIQSTVE| oig 15

pl asi a, | of j r03| (MF lofibrosis wWth
nye% é@¥§5|§d% chr®ni ¢ Sdlopét %ic m&iz 30.7

m/el49fl br osn@/1(4l M3ps pol Mcyt hgm a gera (BY), theg ¢
cytopeni as, and pre-malignant nyel odyspl astic

syn@r ones. [‘@@6‘33@508ucﬁ Theme® ol ogPcal WhBi gnantlés 25.2

i nclgude, buggafse Qg%ll{gﬁed é o, Igukenygg myelgod d o0 g
| eukem as, hairy cell |eukem a, |ynphomas

(non- degkln s |l ynphoma), Hodgkin's disease (al so
cal |l ed Hodgkin's | ynphoma), and nyel ona, including,
but are not limted to, acute |ynphocytic |eukem a
(ALL), acute nyeloid | eukema (AM), acute

promyel ocytic | eukem a (APL);26ehroni c | ynphocytic

| eukem a (CLL), chronic nyeloid | eukema (CW),
chronic neutrophilic | eukema (CNL), acute

undi fferentiated | eukem a (AUL), anaplastic |arge-cel
Iynphona (ALCL) prolynphocytlc Ieuken1a (PNL)

o o o ——



t hronbosi s and thronbi n-i nduced pl atel et aggregati on.
[000348] In other enbodi nents the conpounds of Formnul a
W@ 2009858 ded herein are i Mmunosuppr essi ve agePtBUS2009/043118
are used to treat organ transplant rejection, chronic

transplant rejection, lupus, nultiple sclerosis,
rheumatoid arthritis, psoriasis, dermatitis, Crohn's
di sease, type-1 diabetes and conplications fromtype-1
di abetes. [000349] In c B [ ﬁgﬁgg ments, the
conmpounds of Fornul a (|irigﬁg¥ gically accept abl e
salts, solvates, Nebsraf@sringtiondsfHEO-drd3tfsoner s

t hereof , pharnmaceutical conpositions, and/or

conbi nations provided herein are used in the treatnent

andiegr gprFeeasigionTof respiratory di seases and/ or
di sorders including, but not limted to, asthma

br oM al Rédiehm, Cal 11€887¢ 123¢Eea245at 1233xQ; 2338t @R6ba 227ca
extrinsic asthma, exercise-induced asthma,

drug-i nduced asthma (including aspirin and
NSAMND- i ndd@ddy ald0dust~i nduced ast-hma,1.8hron®é O 0
obskeucti vyg,ppl mpgry diysease (COPD); brgnchijks, | 0
acute and chronic rhinitis including rhinitis"’
rediBBanent!084! al@0vasértot o2t hi ni ti3s; 2®2ennifal afd O
seagenal gi hinitis including rhipitisganer

(ha??r feveﬁb}.ﬁ{ OO%%&O] Ion certai n enbodi nent s, 0t hg\é%sam'g
conpounds 10f/For 138ba (124 pharmaceudi calByl accept@ll e 0
sal t.s, solyates, oxi,des, prodrugs..and,jsomer

t hereof , ﬂﬁgfﬁacéﬁ%icél' onﬁ%gitiOZQ, aﬂéﬂor 5 0.2 0
combi nations provided herein are used in the treatnent
and/ or 5revention of dernatqlogiC@l di sorders
PncPudingl apd24fde cPafimesdn b1 apsofitMdRs, dermatitiss,

eCZ%U§M565@HHQZQ@HQEhhﬁﬁéUbFQWbﬁGP%ﬂﬁNﬁ@titiS,
urushi ol -i nduced contact dermatitis, eczenmatous

der Rat'sisldionabpraddes wese 20§ A1pper£ahe; 22883, 225ba, 226¢a,
reagbp@ns; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiforms, |ichen sinplex
chronicus, lichen planus, lichen sclerosus et

At rophi ca, discoid | upuiggmg,bgg'elt_ﬁ us, diaper rash,
erythroderma, prurigo n » h, pruritus ani
numrul ar dermati ti s,Flayitaitidn o HE Fanp3dt yri asi s al ba.

[ 000351] I n rtain. enyodi ts t%e co unpds

For mila) [15 965 St ST e Statl) ateibaapoee (1 4

sol yedres,, 15\¥nDxi1das +2pmskhy gecaisloisganmyswadeiaesd in a 5/8"
phar maceuti cal conpositions, and/or conbi nations

pr oV1.88 ¢ntjsliameteninsongiechicke! aliey teactor tuiret heated bra fluidized
BT exens Lo the SANRRLWEOBHUSAharBb, NEbicld R 8

emat opol eti c drsorders,” hemat opol et ¢ mal I gnanci €s,
nonfdilemat dpei catalgst medsi fggadent frers, 453610 Jii5WC imed flgmafihitrogen

i e o B Ple ot e oot A G- BF avep Daneapiited t
2: ggrgap@actba:_ag ta glrpwrrew@flﬂoasd/mnﬁfor bi3attiles acarreperatureast

S br east _carci npma, sto h cancer
gastifPC rr§?°1>8/(/5'FrPSﬁ” danees é)‘%ﬂ%%ﬁeﬂéggéﬁé&f”? 30 to HF
36 aN@eW.indreéadl toEHHin; &S A6W Gl mareMEERfor DI hdiratide
cancer, renal cancer, brain cancer, endonetria
canégactorgameeeadyiecvasaiher gradually incsgrsed to 4OR G pren 1 bewn
L un . . N . . ,
can g e o B P 00 e At
sar eorght tothgaieistred operating tarararaluresfdiowafit- yaparamnd,
ost eosarconma, fibrosarcoma, nyel oma, tunor netastasis
to bone, congenital nesoblastic nephroma,
gl i obl astomas, nel anoma, nultiple nyel oma, gas
trointestinal cancer, gastroiditestinal stromal tunors
(A ST), mastocytosis, neuroblastoma, fibrotic cancers,
tunor netastasis growth, epidermal hyperproliferation,
psoriasis, netastasis, prostate hyperpl asia,
neopl asi a, neopl asia of epithelial character,

o ~ 11




certain enbodi nents, such pharmaceutical packs or kits
optionally include instructions for its adm nistration
w@Roog/13wapound of Forrmula (I).
followi ng exanples are offered to illustrate, but not
tolimt, the conmpounds of Fornula (1) provided

herein, and the preparation of such conmpounds. Schene

1 c HERGE# ddn (CRCHGICH EL) Bs thed biaxteExlanopgle the reactor. Part

E BRI 3BoP Euentues 3RV BRIRe SEMSH | m dazo

r 4,( 5- bl pyhe ﬁSﬂHtgof/LHbtfﬁjlﬂ)Z) inatidrr (})ﬂ ng(E-@lngaBB]/er the 98(/12 CriCo

3-(5-(2-(3- or ophen: rrolidin-l-y].)-3Himdazo[ 4,
Rtk et PR PRt At g e 138 o1
5 OUHFSARPECES-24Butare Bhewh @iFable d; @RAIHCHI dbth Blg@®enlin1,

sodi um bi carbonate_(1.68g, 20 mmpl) was added into a
sol WDtBA" GF 78 74l Ehe PRI CaptysbRd Yelume was Yaes: e
M0y @betine (T PR 852680rds! | Batrpld #vaslari@Pbit ih the
acetonitrile and the suspension was heated for 24
houlebsencegy toecatalyst.mi xture was filtered and washed

twice with water to give

3-(6-chloro-3-nitropyridi n:r B E3'no)benzonitrile
101-1) as a pal e yel |Kvpriettiog of HEFVRIIISO- d6 d (ppm
10.24 (s, IH), 8.57 (d, IH, 809 (m IH, 7.93 (m

Exanpl es[ 00036 1#CTE82009/043118

IH, 7.62 (m 2H), 7.08 (d, IH; mz 357 Mrl. [000364]
A

Hxn [sHEP [1Ténp.Rarey3 ni kel | wdg athdaed 245 a 128G per28Bon 1234 | 245
- (|6%¢hl or~3-|ni tropyr i, di n-2- |yl am|ng)benzen|trile|i

l\f?ét( hz%%éc;l ¢ hil o%ng%/hgg"ne (gt-? {)ﬁardﬁzhe ‘;(rgs,ll t-zlgng 9—6 fa
sugp@aioi on was| set up in Parr shaker under a|hydrogen
atTOSPTeEr €420 Pgi) |95 218 A1pUT Sg  11Tey T eTRG T gy 0 0
catlal yst| was rlenoved t hrough Celilte pad, and the
Begacl®bn| % Ur e Ovas hiceritf dt deb to48f § BOP t hel cr id@7 | 1.0
@r Qadgy |5-3o% am np-o- o 0 [ 191 [114]617] 23 31 | 19
chllor opylr i din-12- yl am nn) henzonitrille (1- 2) _which was
1Bed2¥/h t hedOnext Gtep i t hot fe#-2HeB TpurdPfd tatti’on| 79 | 09
10002&%] | Tapostlep ol-3, @ splationz ofl 66 | 363 | 19.7 | 144 | 36

3-(13- amho-6-¢chloropvridin-2-vi am no)lbenzonitrile
- M-Ro-o-GHH-oropyH-ai - ylam-no)senzonirii-¢e

(Ul. 079, 4.38 mmol) and foram di ne acetate (1.37g, 13.1
mmol ) in ethanol was reflgpxQdpLeri23 hours. The

reaction m xture was concentrated and purified to
afford Reaction of HFC-243db with HF in the presence of TaFs

(5 chl — e T =
1§1§ 3) Casp\;ﬂ )9e '(I)—Wﬁ's %@ﬁ%é t?%%%/%%?%g%dﬁ@ﬁp‘?@i@%@ﬂé Ed.bééb
r w dhdef\HCHe263de aod @p.4dgrpals! (AdI40mele) of taotaBirg,

0.0 .
di oy BrBRERA SThe o was hen SRS N AR 9T (19 pRlss)
i ne hy@aggn flQofide! Tmotupeaved warsnadocibObO rEatene|d N 9°C to

0.2 re added consecutive into a sal ytion of
3- ( 350 b S P PR PR e Ref cS6ledl ' bt
¥l ) hengeatre ahe tredawitt)1 A@mimaflwaténdrhe contents of the tube
2-(3-flyor oghenyl ),pyrrolidine

( , 29mg, 0.18 nmol in .
e dRRaAo e e S T oS CAbER s HETRS ROgReUalized.

vacquglsa oowgaém ed, Whédhviakbd EsC-20dghaRré @t-fv;s; aﬂazysis of
e

hour s at . The reaction mxtures was purifi

usi Hbe g verted pgagustsgwere as follows:
3-(5-(2-(3-fluorophenyl) pyrroYA izl -yl)-3H m dazo[
4,5-b] pyridin-3-yl)benzonitrile (1-4) as white
solid. 1H NVR nethdemmhpoend (pp@C %(s,| 1H), 8.28
(s, IH, 7.98 (m—Hy+—"7F89(ch—H-—778(d, IH,
7.63 (t, IH, 7.33 ( IH, 7.09 (dm IH), 6.93(m
2H), 6.70 (d, IH, 5.18 (d, IH, 3.94 (m IH, 3.68
(m IH), 2.48 (m IH, 2.11 (m 2), 1.97 (m IH,; mz
384 (M+l). [000367] By repeatd8ag the procedures
described in the above exanpl es, using appropriate
starting materials, the foll ow ng conpounds of Fornul a
I, as identified in Table 1, were obtained. Table 1
(d, TITLE COVWPOSI TI ONS COVPRI SING 2, 3-DICHLORO- 1 , 1

——— = 1 INETS NN NSNS A R OI "~ 7~ 1 1




fromthe group consisting of HFO-1 234ze, HFO 1 243zf,

HCFC- 243db, HCFC- 244db, HFC- 245cbh, HFC- 245f a,
WOBRO11B38xf , HCFO 1233zd, HCFC- 253f b, HCFC- 23BeEips2009/043118

HCFC- 243fa, ethylene, HFC 23, CFC 13, HFC- 143a,

HFC- 152a, HFC- 236fa, HCO-1 130, HCO 1 130a, HFO 1 336,

HCFC-1 33a, HCFC- 254fb, HCFC-1 131 , HFO- 1 141 ,

HCFO 1242zf, HCFQ 1223xd, HCFC 233ab, HCFG- 226ba,

HFC- 227ca. | n one (erbadirent—tthe—total—ampunt of
addi ti onal conpouﬁé’%‘g;z4§ﬁbt he con‘p%’s?ti on |conpri si ng
HFO 1234yf ranges HFoggfeat ¢r thag szero wei ght

percent to | ess than 1 weight percent Ln Isone

enbodi ments, the |i¢plskifsi es presenP-3 n t hel HCFC- 243db,
HCFO 1233xf, and [HCECAgd4b Wittt rmintact during
the reaction to naE3e ;H% 1234yf., thus they| are

i ncluded in the gqddCEC&8Ib conpound@®. | n anot her

enbodi nent, the preseatgischosturesprovides a
conposi tion con‘pri'i‘?ﬁg'%%ﬁé- 243db g:ﬁd at lleast one
addi tional conpourdceelzgfed [from Blge group consi sting
of ethylene, HFCGR23, _CEC- 13| HFC-143a, HEC 152a,

HFO 1234yf, HFO 1243zf, HFC-236fa, HCO 1130, HCO 1
130a, HFO 1234ze, HFO 1336, HCFC- 244bb, HCFC- 244db,
HFC- 245f a, HFC- 245cb, HCFC-1 33a, HCFC 254fb, HCFC-1
131 , HCFO 1233xf, HCFOEXAMPHE HCFO 1242zf,

HCFC- 253f b, 1 2 dpek CHeE 6ba, and
HFC- 227ca. | ﬁél%eﬁngan‘éﬁéfﬁent ) ?%%%gf?(gpal a%ﬁo?ﬁot of

addi t i onahe contpotsrad (esdmalhPThie vieb npasiningo20 grams ofsiisugus

G LD O B oSBT R R e e

enmbedisrotosed dndevdasopreéssainediviithoditragieh for Gkl te stowyp oithedshaker

por i we el daplecrtodSisaarrant® e Ho{Er. SaduE . ond
additfidrog\alcusedp Jangtams (8 769R6lesy smankbaidus HAVRBY Bbndensed
percent to about 50 wei Eht ﬂ1é)5ercent. [n anoth

Brrb P Hishshaken kibeJpligw BFAMI 24 BIRIES) Ob HEE 3

ranges shareh @he Was bl RefGRBlandsHaRpEiwaAlsteeght
percent. In another enbodi ment, the total "amount of

addi ti ongthe SRAMS WK Wis bgNAEs af ARABIAPRINpekatied B130-23°C)
percent to about 10 vvelgl;ct percent. In sone

enbear Mmpresseewas A1 jor Zxovig oAfigoApourrdshakingiapestopped
243%‘432%3;@'_ Pf WQBF‘WaE'cS glglmunrﬁgg&eiﬁﬁoeﬂhg cffggﬁer tub?. The tube

HCF n other e It1rona
16 o s el owgraighb ane themycookesaictoilolie 5 inlaedee batbdeferer

P purjties. L. | 3 .
condeblosSTaitnPhl oS RE FERE s 4 651 hiainery T
pr odactaingy wasdaptors jceby which is neant alternative
reacti on pat hways nmay produce additional conpounds
dependi nfhel pomtainkee cpretehisoudrarpotettinta @ pslypropgienahi ch
the HCEC: 243db |s pr.oduced. | n another enbodi nent, the
or eSERTAIATY Eirbel st BeodRpdSherSRIUB T e S
2hICF@mbe? FB3xppeainshcet Treashanib tayrd didsi sepatataPimea ntkdia
-5 uad 4 pes 1Sk, Tciadihuskel FhvtEy Tamiro
HFO(L%NMAggﬁQeir{b&%M@reﬁMnmﬂn%HE@TRLSof Ehfold (%H 7)
HFC-143a, HFC-1 52a, HFO- 1 243zf, HFC 236fa, HCO

130 phegihate baitef, andrcs (H9-MHCFTheageRIC 1MEF@asRpaiD,

HFC; < : e - -
131 SORERg AR g B P EA  bg R e kS ke
HCFC- 226ba, HFC-227ca. | n one enbodi nent, the total
anmount of additional conpound(s) in the conposition
conpri sing HCFO 1233xf ranges from greater than zero
wei ght percent to about 99 weél9ght percent. |n anot her
enbodi nent, the total anount of additional conpounds
ranges from about 1 weight percent to about 80 wei ght
percent. In another enbodi ment, the total anmount of
addi ti onal conpound(s) ranges from about 1 wei ght

oy T



freezers, ice machi nes, self-contained cool ers and
freezers, flooded evaporator chillers, direct

wexpangiosth chillers, wal k-in and reach-in cool BEBEUS2009/043118
freezers, and conbination systens. In sone
enbodi nents, the disclosed conpositions nmay be used in
supermarket refrigerator systens. The conpounds making
up th®udi stdrdydbusonpyisiunorsifae e Cdede yeld was TeédB grams

1. TA 3db, HCFO 1233xf, and HCFC- 244bb are
aval( Boaoéﬁti%qm%é cialty chem )éal manuf acturers,
| udi b at | Al
U's. A ) SEMIAE Rt RustPreudiaidt dhd gy HEre-
i nstzambtﬁe Oliteir Goavpdd bints fide2B.33 %6, 245e0, $105% 24680b 0 e

red b ncatal ytic.ch [ nation of
POl 2359, 80 Qheh BuaPH S otfiian &2 Hat i onal Pat ent
Application Publication No. WX008/ 054782, published
May 8, 2008. Al so, HCFO 1233xf and HCFC- 244bb may be
prepared by catalytic flyxAmpLEOR of 243db as
descri bed in International Pat ent Appl.i cation
Publ i cati on N&lueinzgescOHLFEx 1233 Sg244Bk 8, 2008.

The addi ﬁ'h@@@ﬁteﬁ%“ﬂ?%@ﬁaﬁl Wﬁl?‘%(’él cbrﬁ‘ta%ﬁ?&@@éﬁ@éﬁﬁscous

conposition will depend upo

Ifran @rbﬁemreapowrﬁdsrdﬁ@ &ridofimie hiastellegr shaker pidge uhedrbe

co )

conta ek des st A kA lor 162 s, Y Shater
conr[txmmdas thentdoeledde dedskiban eemf@swttm dnsice | stowlly lvented, and

di hese .$Q | v,
Feadier e ECHate@héﬁﬂ%%‘i?@m'%% o lE KA EY BiniEteo
commjzu ltldSsH:—fkat tdblee‘ollmmmﬁby 22 hgtdnes HCHCIES) bf HCFO-1233xf

SItI € nts,_the reaction
Sonien ohS gt chi B BRPISEaEs SThE Sheseet psias plagee
FCF@T%‘H@J@H@U@ emdogimm@ Wasstafe@duce by-products, by
whi ch is nmeant adventitious reaction pathways may
occur si T bﬁé@lﬂ@ée/wb@aQﬁ&é@@Ea@@l@h@t@hﬁ&er%F@(ﬂ%MC)
HCFC- 243db, HCFO 1 233xf or C-244bb and th
quaﬁf‘P'tt@:e RISESHIGSIAS 161040 pigs é\ftsaa.hpp@nahakdwaa fERpped
wi | landapensl HPRAtek %s%!‘éful%tﬁﬁpé‘cplﬂfﬂ ﬁwb%‘ﬂ%kéﬁ*‘tﬂ@é Whé &lbe
t he HCFC-243db, HCFO 3xf” ‘'or HCFC- 2 are
Pr otNaSdeft Ovefntghéa@%wem&) fo ﬁl‘-fblmarzm;hathrhngEf@ventmg and
pro t

SRS i SR BLEALIOBARRE 2 ond oDl s on
a sti@®-w se manner. I n anot her enbodi nent, HCFO
1233xf may be produced from HCFC-243db and then HCFO 1
233xf na@heamrtt@inemaréehtelMteee;pbyreﬂdntbll%@qvmenyme Bepargtory

e SpsF ARl e (ke et B DR ARG bE

BIFOappesdpte. Fhejorgmid layémeds sepanétetif@ b R¢a%T miediasmotie
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f1 ueslgc Mherorgaic myer WEQagarﬁ%ébafaﬁed:erpb@ﬁeahmtb a dry Pyrex®
avai laple fromE ont de Nepours an

(W IMRGRyPeHe CBEta'rL@A? Smﬂ‘{é‘”?CrLU”éPB%'FﬂW?%a’P?%%%‘%’é&Hf%tﬁ-
may dP@dé?%bfd'\ﬁé’s o8 8igharh8eaddudi oL, Mapor phase. For

l'i quid phase enbodi nents of the invention, the
reaction of HFO-1 243zf with HF and Cl 2 may be
conducted in a |liquid-phase reactor operating in

bat ch, sem -batch, senmi-continuous, or continuous
nodes. In the batch node, HFO 1 243zf, Cl2, and HF are
conbi ned in an autoclave or other suitable reaction
vessel and heated to the desired tenperature. In one
enbodi nent, this reaction is carried out in sem -batch
node by feeding G2 to a |iqi0d- phase reactor

contai ni ng HF and HFO 1243zf or by feeding HFO 1 243zf
and 2 to a |liquid-phase reactor containing HF, or by
feeding C12 to a m xture containing HF and reaction
products for rred by |n|t| aIIy heat| ng HFOl 243zf and

oy T Y o




HFO- 1 243zf to about 30:1 . In another enbodi nent, the

nmolar ratio of HFto the total anount of HFO 1243zf is
wW@e@eastess n t he pre-reactor, and no additi onal PERD2U9/043118

of HF is added to the vapor-phase reaction zone. In

anot her enbodi nent, the HFO 1243zf may be contacted

wth C2in a pre-reactor, optionally in the presence

of HF pGiGzSMStcn‘tm@awdbmmtiarialtimrﬁca»taﬂmat;ithmmoeiacHﬁFC-

ooz PP SR Es Rl 1 B EBhe Ghok e
aonﬂSé’lﬁ,(D.ZB%mceF@mmef, ine othah byproti06ts Cotalin BTN .

200C. Under these conditions, at |east a portion of
HFO- 1243zf is converted to HCFC- 243db. Hi gher

tenperatures typically r%&nhi gher degree of

Ral ogenation of the HFO e degree of

hal ogenatk&mpleefd @shendthtes Beadonheraieprof ¢fCHE2agst (2-
subst it uents %chl orine plus fl UO“% i n_a hal opropane

andcoerdilop? ﬂé@f@ommawe) tebi Quk é2 31D 1 234yf
has té%rd?lheﬂi;)’rogé&@? ﬁfeth@fabgéﬁé&ﬁf‘@&étﬁ@sﬂ' ., 4) than

does HFO- 1 mol ar ratio of d to

the totafn mh!nmﬂelﬁmq(@zm GR) withaheetasrasneiafakout
I OH 3N b(lffEemd

fo p{brml ar %rm%ﬁéaté@aa%%dp grﬁtjarc% t){_)[(}‘fegarrtau(ri;‘t‘E aﬁﬁ%@ﬁ

HFOHFCZZMb was fatbah Gabd otl/Hout thrmugh)aafapqntlze:t seflat 40°@ using

one odi nent he H Zf

opt | %?W%Pp‘ﬁ %‘h%C%“égg A SR kAT SRR Bt was analyzed
pr eusipgcinarn-ine GECMS, weithothe pesitie betracteportad onmolsl gdrcddit.
and O 2. Suitable tenperatures for the vapor-phase
reaction are from about 120C to about 500C.
15enmperatures of from about TABE 3 0 about 3500C favor
the formati on of HFO 1 234yT and HFC- 245cbh.
Tenperatures of from about 350C to about 450 C favor

t h¢Tepfgati on of HFO 12347, Wb Pdad®, and HCFO T
237 32%_% tenperatures of fromaboylt 250 C to about

=
w
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tenp f FESUTtoigT ot tet nyer:sLom HFO 1
24% q;?-ghgj— deg1gee % flgrzéﬁlzi atjl-%n
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hallodapat|ing | i 0.9t heodonver.oed 6DEPQUNIE. dabl &.2

r eactor roacaitraclfar tlha vamne nh'cn rad vy ho
[Cavampwy) AL ~J T T L LA™ Mrl\.ll T A" 7

fr om%ouiiz“t%iabogtl 30 %\Qm)s%@r es —%\u )Fje%gu 'Iglegu

aboutgog;b t6)_8 ab@_u,t zg_zat nq;s_@her 8§ oy 1D43 dd\/](_:tjlt ag@(_)psl Yy
emlayed {tTo flacilitare |separation qof HC |from ot her

fo| N| | | |
O IN| |100] IO

reqctt2bn |B8dudls| 8:2d |t kO s|i BABI ¢ r&Acti &2 t | md 4y

varyfromabout—tto about—120—secomnmds,—preferably from
about 5 to about 60 seconds. The nolar ratio of HF to
the total anmobunt of HFO 1243zf for the vapor-phase
reaction is, in one emowm about the
stoichionetric ratio of otal anpunt of
2beFO 1 §452émbI@ ’Eﬁmm%rwﬂal%’siﬂh?,coh?er@mt&ﬂcmoaibmﬁmt :
ro aot about 1 . 1In odi ment, a
ot Anpas et g it aasaiel e HEO 250t (33 e
vap@étrd@lhaﬁﬁré@a@)irpﬂheca‘bsél%@@pb catdlysi.t h HFO- 1 243zf .

Chlorof l yorination catalysts which nmay be used in the
vapor phAs @m@&mqoaﬁl i WQ?da/@ oGl 96h Wl%raafmﬁt% zone of about

al urbhggn gfs'v%%r Hléja@é’d & 5'75°@aan@|-ﬂ*@ WaOfdgdf 0, :% MR

supported on carbon; alum num fluoride supported on
26ar Boaugh B yeporirsd el @tnélCH@ usingpd N 6ween of &oraem (6.0 x 10°
magnesi um fl uori de supported on al um num fl uori de;
nmetals (including elenental netals, netal oxides,
netal halides, and/or other netal salts); netals
supported on alum num fluoride; netals supported on
fluorided alum na; netals sufderted on alum na; and
nmetal s supported on carbon; m xtures of netals.
Suitable nmetals for use as catalysts (optionally
supported on alum na, alum num fluoride, fluorided
al um na, or carbon) include chroniun1 |ron cobalt,



out in the liquid or vapor phase. For |iquid phase

enbodi nents of the invention, the reaction of
woiaeen2%Rib with HF nay be conducted in a |i quPCiFpRae®g043118

reactor operating in batch, sem -batch,

sem -conti nuous, or continuous nodes. In the batch

node, starting HCFC- 243db and HF areconbined in an

aut or’).aVke ozactdrhvess eperatdfer a Maltof d@ hoessedntiandusigned

to th

' O asP RS SR RIcHE and AnSREe I RLARRS % hliergion

HF b HEC-24xhibgl a pdh aslectiviigiad GIF G-0RBAIfNIThe réBdtiér sfhieHt wars

y feedi ng HCFC- 243db li qui d- has ct
ot PAANPH D S0 e M griie 6B TR EREbSow is an
@Onfa@ér%g@w b eaBOtwWioeRC iR jdRtitE ISt S g if/en BBEditdN; the
initiall }/ﬁgeeatl ng HCFC- 243db and HF I'n anot her

emb ®8TGPBHRIES |Are MYle BRCEBld to a | i qui d- phase reactor
containing a m xture of HCRGapi€3slb and reaction

products fornmed by the reaCtion of HF, and HCFC 243db

| n | devrshe?3 qritdddi| B4oeb o fl 284 |1254ab d 2AH0Is ¢ 1333x6eS223HR | | Unk
and HCFC 243db may be fled concurrently in the desi

stoi chiopetrlic ratio to the rleacton containing G0MmEf

m >13ure 01.9HF.&ng O.tact 688 pri@dhict $ 1F@ nmed.lby rie@abti ng| 1.3
HF —anrd—HSESE ”7430 St *;—*rh' e+tempetat .7,° for—the—
reaétlong;‘il-(ir"— EQ—HCF@EM%CA“ ntgg'—iiqé-l—d phag-tlz 1.0
reagtor ppe.| 0.9 qrep enbediieniz.e fr omeapolii4400CQ 3.9 2.8
abut 180 Cl 1n gnothel enbodinent | fromabout 100 C —
t o |dBout | 299E@-5 Hi &@r té@:ﬁerat&@es Lﬁ&ca&@ﬁ reft in|l3
gr egbeT GRS {1aR g iCHG 2431l 5% 54b Gabi e, gotar 7
ratio of glgt-o-m%zmg ec‘t‘othe—l‘ldr%—b ase_ —
readfor |80 ih7 ond.@nboéirdent| 0.t | gkt sdolchijdh@tric| 0.0
ano. Hr—another—enbodi frert—+s fromabot 51 teo—-about

100:1 . O note are enbodi nents wherein the nol ar
ratio of HF to HCFC-243db is from about 8:1 to about

50:1 . The reactor pressur he7 I i qui d- phase
IBrocess is not critical zﬁ-&'}ﬂa—b‘a}—ch reactions is

usual |y ERSmplt OgSRGSstRIEESHBIRNEroChIBrigXtfTredh HEFEPa4bb
reacti on tenperature. The pressure of the system

i ncf«&Ble&0-4d, h?d?tbﬁ@ﬁr%h@%ﬂedé’ ihe presencg @yn activated

r eplaffpaig @t chl orine substituents by fluorine in

t he HCFC- 243 and i nternedi ate reaction products. In

a cont i ndourcqnebdobe (1/2 inch @B} weblfibed witk dtcat(HO9 gm) of acid
re r

Boi PENge PORRyheR, Baod iR Red ok o Rl 10

CF3@Fes@H2HFé)n2I44IE/oZN&§:feEG%MCO4FmLﬁmer themgifda faponizeheet at

Egﬁ%@p@gFInB ﬁn%vlvlé/%%grsgcrﬂa%ﬁ Jﬁg @fg]ugu% a’btal contact

I Nt éimeastiabboas32 seandsiwhiltentrelieg e r@adior kenperhiaré be

pr o%g{gg are renoved. Typical reactor pressures are

fro ut 20 psig (239 kPa) to about 1,000 psig

206, 994 kPRg dalainamaBrAr SRS tHerteubios BBt doRRSsitOR ih $nole

conducted using a |liquidphase process, catalysts which
nay PBECEis B this prasges Bﬁ‘r‘%fh an BCH te@%rbon@@taévsa#hmake
(mth% @23@? go ennlfﬁgi%rﬁm% sdldabﬁﬁﬁaﬁe of §B&b§or8F
wher e Oto and M =
Ta or Mo) , and MCI4 CFC(V\here c =0to 4, and M =
Sn, Ti, Zr, or Hf). In one enbodi nent, catalysts for
the |iquid phase process are MCI5-bFb (where b = 0 to
5 and M= Sb, Nb, or Ta). In one enbodinent, the
reaction of HF with HCFC 243db is carried out in the
vapor phase. Typically a heated reactor is used. A
nunber of reactor configurations are possible
including horizontal or verti32al orientation of the
reactor as well as the sequence of reaction of the
starting materials with HF. In one enbodi nent, the
HCFC- 243db may be initially vaporized and fed to the
reactor ‘as a gas. In anot her enbodl ment of the

L 1N 7 ™ A~ 1 T e 1 T ow—-



m xtures of chrom um and magnesi um (i ncl udi ng

el emental netals, netal oxides, netal halides, and/or
w@rden3ises al salts) optionally supported on grE@hUS09/043118

and m xtures of chrom um and ot her netals (including

el emental netals, netal oxides, netal halides, and/or
other netal salts) optionally supported on graphite,

al um na, or al um num hal i dd&Bblich as al um num

f | yofrt-te—hyomumrcontatorngcatalys af-eTv

i n | tRRUS | Z4PHRy ] $1980ar edS4] bl 3 ™ Unk
precipi tafi quo et heglg qr 0.2pr egradi oh peHhddsims 14.9
gen_g_r_a-I ly descrilbed F\\/ Sattertield oh pages 87-1 121 n
Hefler é’genaou%QCat aﬂél S |Q_I ndus-di a) 2AAct|i cB.4240d 173
edi g (MG W HAd g v JoT K, J§91) 37 g0 THEE ar 950
fl dori™at| onCatlal VSTs |t haT conprise| alT Teast—one| ™ —
chronHun+“odU@lnldgiﬁonpoﬂént sdlécted_lﬁonwtlﬁi_grou@LQ
cofmsistti R1?) cTysS e I pia= hr-opt i ox et
from &oup G705 |at- thoo' out l]ato g of tire= é 167
chiomiam at@® ijn hie al pda- chr aniun og3.de || atg.0ce @O
r eplaced by trivaLigi—g é st alline

al phazchr DM oxi wher 83 r 85 |at e 0|t @42
about © atom % of the chrom umatons in the

al pha-chrom um oxide lattice are replaced by trival ent
cobalt atons which has been treated with a fluohnating
agent. These catalysts, including their preparation,
have been disclosed in U S Patent Application
Publ i cati on US2005/0228202. Optionally, the

net al - cont ai ni ng catal ysts descri bed above can be
pretreated with HF. This pretreatnment can be
acconpl i shed, for exanple, by placing the

nmet al -contai ning catalyst in a suitable container, and
thereafter, passing HF over the netal-containing
catal yst. In one enbodi nent of this invention, such

contai ner can be the reactor used to performthe
fluorination reaction in this invention. Typically,
the pretreatnment tine is fromabout 15 to about 300
m nutes, and the pretreatnent tenperature is from
about 200 C to about 450 C. In one enbodi nent of this
i nvention, the product m xture conprises HFC- 245cbh,
HFC- 245f a, HFO 1234yf, HFO 1234ze, HCFO- 1 233zd and
HCFO 1233xf. Fluorination of HCFO- 1 233xf In sone
enbodi nents, HCFO 1 233xf may be used to make
HCFCHCFC- 244bb, and/or HFO 1234yf by fl uorinati on.
These reactions are showmn in FIG 1. In one

enbodi nent, the reaction of HCFO 1233xf to HCFC- 244bb
may be carried out in the liquid phase. In another
enbodi nent, the reaction nay be carried out in the
vapor phase.ln one enbodi nent, the reaction of

HCFO 1233xf to HCFC- 244bb nay be carried out in batch
node. | n another enbodi nent, the reaction may be
carried out in a continuous node. In one enbodi nent,
i quid phase reaction of HCFO 1 233xf to HCFC-244bb

a

may be carried out

one enbodi nent,

cat

al yst.

In one enbodi nent,

in the presence of a catal yst.

the catalyst may be a Lewis acid

net al - hal i de cat al yst.

catal yst nmay be at

thallium hali des,

or

nore t

may be at

pent achl ohde (SbCl5)

her eof .

t he

In

the catal yst may be a
I n anot her enbodi nent,
| east one catal yst selected from
t he group consisting of antinony hali des,
iron halides and conbi nations of two
I n anot her enbodi nent,

tin halides,

the catal ysts

| east one catal yst selected from anti nony
anti m@® trichloride (ShC 3),

anti nony pentafluoride (SbF5),

),

(Fed

titaniumtetrachl oride (TiCl4)
and conbi nati ons thereof.
the reactlon may be carrled out mnth any knomn

L,

o,

1 r

o,

tin tetrachloride (SnC
iron trichloride

"

In some enbodi nents,



for analyzing the products of fluorination reactions.
Part of the total reactor effluent was sanpled on-line

wo 000908T$aMi ¢ product anal ysis using a gas chr oper/ogroaphu311s

equi pped with a nass sel ective detector (GO M5). The
gas chromatography utilized a 20 ft. (6.1 n) long X
1/8 in. (0.32 cn) dianeter tube containing
perfluorinated pol yether sold under the trademark
Krytox(r) by E. I. du Pont iM§nour s and

Company( herei nafter "DuPo W m ngton, Del aware
on an inert carbon support. The heliumflow was 30

mL/in, (5.,0. x 10~ nB /sec). Gas chromat ographic
cor@lﬂ—én%—\%ﬁi—(s's 0 Cfor an initial hold period of
three mn followed by .te rQ ranmngto
2000C at" 4 FAPESRIOTE R P B T EePd RHgRLTorE

598 %dalitionaLsonZddmdaid ectiad frbyithe Hraapl doinsiBtingbf ABG-BEB4ze,

& tOIpsPe FEbT s pafchalt Rkt B 21500 m

of HEFQmIZZS@Qf WF‘U 1233121 fHdFEG QQbeWﬁIEFU 2@4&53' I-F?!IF‘IMM&%
wi th 950 ous anmon ntil

t h
r eeﬁﬁ'ﬁbé@ﬂ%ﬂﬂﬁﬁ 2@ @FCﬁw?e FEHQJM?;/G HCb2a. r'éFoC@@EF%FQQ at
r oolm3beq@@j @‘ﬁ 3Uae I-ﬁ*@' 1856 HErM@P@BE! ABFE4HY NESPCLM 331

at 110- The dried catal yst was then calcined in
10gj rHFR- 146@0"650 E%ZIZE)MCQF@ﬂl?BﬁXQ diGke- 23@@@@%@3; s
%ﬁﬂ@'% 44db i s CF3CHC CH2F 245chb i s CF3CF2CH3
ais CHF2 1234yf is CF3CF=CH2 1233xf is
CF3CCl =CH2 1243zf is CH2=CHCF 3 233ab is CF3CCl 2CH2Cl

2 125428 | DedMhiof ST b nE I i e8GR,

122#xcknt of the a@tnelsd on&-adfitish&llceftdouna44bb i s CF3CFCI CH
3 1141 is CHF=CH 2 EXAMPLES 1-6 Chl orofluorination of
HFEO 1243zf The 98% chroni um 2% cobal t cat al yst
pr epar eg. ab@drap&s?iﬂon éorﬂpsramg HEFO43db drdi étOeds?i@naesh
1 .68to 1 placed in a 5/8"( 1 cm
d| aﬁsi@'tt@ﬂahmn@r%e q%(g@rgﬁhwgf%pscog&sﬂng PT\@RWN'ene HFC-
Hargaf @;rF@; 1@'@#@%&%)%@9@5 ﬂkaz:M‘WCHFQB 1t2k!§ﬁ Aeat ed

in a fluidized sand he cat al

pr e236fa 5G @t18a. HQQ*?%@(&TEWD he34zeH Fé?s“ﬁﬁ IFSwi=C-24Aleb,
Catr"r’d:#étm\&@g, tzﬁ% 4 HHB. ﬁéﬁct} %éﬁé%h? ﬁ%f:b%ﬁ% HCFC-
about 1.

ni trogen ( over t course 0
hours1, HBF@$23$¢M@E®}1236M tltbCF@e1 Y@at tHieF &253fbf HERO-

25 G EC o EF Gkt Bl SR acea to 20

cc/mn and the HF fI ow i ncr eased to 80 cc/mn; this

flow was npintai ned for 0.3 r react or

t enper afu e CHHROT VKPR P@**%?%ﬁ@aag@h%&abm@ over
251 ft@dftlonélfécﬁﬁpddhldssemﬁté@ﬂomtth@gl'dlﬁp&fdﬁsl%tlhg @gHGFU mszd

oo S0 e £ A R it S & 5 28y,
antHEH 118 AzS tedhyi &k, W@gg hcrdja 3r eﬁ:@tmsa Wct 1852 tHi¥eO-

reactor effluent was anal line GC/ MB. The

r esh@48sf, 6iF G-RbTahielot 13tk Q%ﬂ"éﬂa d1F QHA38 MG F £-24AbD,
t hEH@ISézzMjBQQF a24% ﬂF@gw@c{ HSC 9B8A Wgﬁggw fi. HGFC-

t enper at ur es’ an cate ar ratios
30243A31aH6FC- 224922é, %@5@#11 226X¢aLtb®EC’z’233ahaH93FCe%26b@aaad| s
gi [ its of GC area % The nom nal catal yst bed
voﬁ-ﬁrfnkéz\%gggls cc; the contact tine (CT) was 15
seconds. Exanples 1 and 2 were carried out in the
absence of the catalyst. TABLE 2 (Part A) Chlo
rofluorination of HFO 1243zf Ex. HF/1 243/Cl2 T, No.
Rati o ¢ 1243zf 243db 244db 1234vf 245cb 1233xf 1
10/1/4 140 3.0 54.2 9.8 5.7-%1.4 2 a 10/1/1 140 3 1.3
46.2 11.8 2.8 0 1.5 3b 10/1/1 300 5.9 0 0 5.9 22.2
30.7 4C 10/1/4 325 00 0 0 0 0 5 10/1/1 350 9.1 00
11.3 11.3 25.2 6 10/1/1 375 12.8 0 0 11.6 6.3

20 6 TABLE 2 (Part B) ChI or of l uorinati on of HFO 1243zf
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anber in appearance. The organic | ayer was separated
into a nedia bottle made of a gl ass sold under the
wae edasmsk of Pyrex(r) by Corning (Lowell, MA)PCT/US2009/043118
(hereinafter "Pyrex(r) ) containing ~50-nL of 4 nol ar
(pH 7) phosphate buffer and ice (~1 00-nL). The
organi c | ayer was agai n separated and poured into a

dry PysexX b&)m@bditlanbj@mﬂrl%l@ﬂtﬁlm%gbl@aﬁﬁ‘&it|I@é§3@ﬁ|b of
anhydr ous magnesi um sul fate. Crude yield was

gﬁgﬁ’élonab%%mpqw RelecteshifomEne W C@%Sm@rﬁe‘*ﬁﬁﬁéﬂ adzd,

gorrponen S th\P?é Qg@&cl%% ﬁ%5§§4 lggajocgiggé)b I_(Sl.:?_16%%4yf’

1RO 234pel, ethilene pMpOo2BIoCBCt18, H Qg 482, BWC-EX24/REO-

s aiueriabion oloSGEGT 2941 b HERCSAANITe) i,

Vigg09g 5 Eﬁfd\@%c@%ﬁemwbo HC S Y %%OH@FC 254fb, HOFC-

Hastel loy(r) shaker’ tube. Thé tube was closed and was
prlé83% Ul Créd 124 27, HQH@Q@%K@JHCE@&Z&Sw ihfg-C226bsh akdr
tggﬁ}??z then cooled to less than - 40 OC with dry

i Ce, Yy vented, and then evacuated. 53 grams (2.65
nol es) of anhydrous HF was transferred into the shaker
tube followed by 227 grans ( 1 .74 noles) of HCFO 1
233xf was condensed into the chilled shaker tube. The
shaker tube was placed in the barricade and shaki ng
was started. The shaker tube was agitated at anbi ent
tenperature (-18-21 C) and the pressure was 16 to 20
psig. After 2 hours, shaking was stopped and 100 ni of
wat er was carefully punped into the shaker tube. The
tube was |l eft overnight and cooled to O to 5Cin an
ice bath before venting and transferring the contents
to a plastic container. The container was kept on ice.
The contai ner contents were poured into a

pol ypr opyl ene separatory funnel containing some ice.
The | ower organic |ayer was |ight anber in appearance.
The organic |ayer was separated into a Pyrex(r) nedia
bottl e containing about 50 nL of 4 nolar (pH 7)
phosphate buffer and ice (-1 00- m ). The organic

| ayer was again separated and poured into a dry
Pyrex(r) nedia bottle containing a snmall anount of
anhydr ous magnesi um sul fate. Crude yield was 238.8
grans (about 170-nL, 9 1% .GC M5 of the crude nmateria
indicated that it was nostly HCFC 244bb. O her
conponents included 0.1 1% HFC-245cb, 0.1 0% HFC
245eb, 0.26% HCFO 1233xf, and ot her byproducts
totaling 9.7% EXAMPLE 15 Exanpl e 15 denonstrates the
conversion of HCFC 244bb (2- chloro-1, 1, 1

, 2-tetrafl uoropropane) to HFO 1234yf (2, 3, 3, 3-

tetrafl uoropropene) in the absence of a catalyst. An
enpty Inconel (r) tube (1/2 inch OD) with a heated zone
of about 12 inches was heated to a tenperature between
5000C and 6260C, and HFC-244bb was fed at 0.52 nl/ hour
through a vapori zer set at 400C using a N2 sweep of
2.4 seem (4.0 x 10~8 nB) . The reactor effluent was
anal yzed using an on-line GCMS, with the results being
reported in nole percent. TABLE 5 EXAMPLE 16 Exanpl e
16 denonstrates the conversion of HCFC- 244bb (2-
chloro-1, 1, 1 ,2-tetrafluoropropane) to HFO 1234yf
(2,3,3,3- tetrafluoropropane) in the absence of a
catal yst. An enpty Inconel (r) tube (1/2 inch OGD) with
a heated zone of about 12 inches was heated to 5750C,
and HFC-244bb was fed at 0.35 ni/hour through a

vapori zer set at 400C using a N2 sweep of 3.6 seem
(6.0 x 10~8m ) . The reactorﬁgas operated for a total
of 19 hours continuously, sanpl es were taken
periodi cally and anal yzed to determ ne % conversi on of
HFC-244bb and select|V|ty to HFC>1234yf The reactor
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