COVPOUNDS MODULATI NGC- KI TAND G- FMs ACTI VI TY AND USES
THEREFOR FI ELD OF THE | NVENTI ON [ 0001] This invention

wo edoatizg7¢ o | i gands for b-kit and c-fins, and POI/US2006/018733
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nmet hods for use thereof. The-iformation provided is

i ntended solely to assi st nder st andi ng of the
reader . INOBRIDVAFGR iCOMPRESSIONMABSORSTIONICYCLE
references cited is adnmitted to be prior art to the
present invention. Each of the references cited is
incorporated hereinin its entirety and for any

pur pose. BACKGROUND OF THE | NVENTI ON [ 0002] C-kit and
c- f s Hiie afydichtidnygeinisl the bemedis 0E biS. Pnevisiend pippdicpliat Nbn

tyrosi ne Ki es PTKs), t hat. requl ate key signal
QLRI AU NS L GO0 e B ime i S PO R hoath
R{RddfTEF Af hiRPoseBOt h receptors have simlar structural
features conprising five extracellul ar imunogl obulin
(1G domains, a single transnmenbrane domai n, and a

split cytoplasm c ki nase domai n separated by a ki nase
insert segnment.c-KIT [0003] The Stem Cel | Factor (SCF)
IescBpicarFierdki t plays an inportant role in the

devel opnent of nel anocytes and nast, germ and, )
hemat oﬁaﬁ prepent dsiepon silatgs ¢ p hyheg (vapor| somppressiong- absorption

prot-ej t hey: l.0 .0 he

R o Syt PRysthe, R i So R pn S st one
(MEEEderarh as@d atoteatth endiabb@bemtalwlprapahe i absorbswtdint @ preferred
identjfy it (reviewed in Tsujipura, Pathol Int 1996, '
4@51@%‘%13‘913@“ RRrAeattonegenigiquiy  Epgocrinol 1997,

153: 337-344; Vliagoftis, et al., Cin Imunol 1997,

100: 435-440; Broudy, Blood 1997, 90:1345-1364; Pignon,
Hermatol Cell Ther 1997, 39:1 14-1 16; and Lyman, et

gé. ) Bl ogd ﬁQ%i &1: 1101-1 134.). Herein the
19412 ers to the physiological |igand

for c-kit. [0004 i s synthesized a

{r ansniith 28 PP6e S AOUPER VA OR e Rad PR PEFSS0moom
Oferripithnie! hek. liglede R BeingnuRkt B NhehVel SRpareliid 288 unique
the nmRNA to encode exon 6. The |larger protein can be
preactewl media.abolyent|phasedebhewior dran igpeghryftfpeior in the attractiveness

glycosyl a ol ej [ . i ‘]

O AL Sh e R SEYR b e BRELERRy gon o
bisydrptionapeligcsrineatigz.c- kit . For exanple, in the skin,

SCF is predom nantly expressed by fibrobl asts,
keratinocytes, and endothelial cells, which nodul ate

t he acWVWapoirt yorgfressidnamod ebsspaord refeigtratien |cyclex pre saillAgiown
c-kit. In _bone, nmarrow stromal, cel XPress and .

riStiod eohGnabis s e Aesgir Sa pels gttt affrEEh & in
| iR ddigedast fl%ﬁi&%ﬁ’”@dﬂfh?&%’} \EncDEIBS3din Y ]ﬁ@z!lstthgjl C%Emzf'sﬂy,

cel's"express SCF and affect the interstitial cells o
Cljxéh Exhitdoni, nWilaepiGHheV eddg IGratptho Waieheim| (sarimeny.e¥pjume 31,

Sert ol,i and granul osa .cells expr.e CF ich
BT 262972 PR RRling B b8 B R e Aty i gppor
g@dxﬂﬁ)&%i&ﬁ systenfsTEB $tR QOSEMSubdTE 1dv6-ténpeaey Li@fid té@igerant that
famly of genes originally isolated fromthe Susan
MelBersuigat gpmameroﬁlrf% lapy aneslire dnbe ¢99led @ad cppeerts to a vapor
cel |l ul-ar, proto-ong - f '

VBB RHE ST Bt R T e oS (e 8ed o o
MhaiRh SRre Glyanyshprattonbt Bgeh@tiof) chivieESHE backCititd agiquil by
crucial for the growth and differentiation of t

he
nesiipecean ey tisHadan] ermyadings finyihs FoBLEFH sechiprvand then
to the extracellular domain of c-fins, the receptor

di meri zes and trans-aut ophosphoryl ates cytoplasm c
tyrosi ne residues. [0006] M @SF5 first described by

Robi nson and co-workers (Bl ood. 1969, 33:396-9), is a
cytokine that controls the production,

di fferentiation, and function of nacrophages. MCSF
stinmulates differentiation of progenitor cells to

mat ur e nonocytes, and prol ongs thesurvival of

e A NN~ o T L




M CSF is inportant in pregnancy. Physiol ogically,
| arge anpbunts of M CSF are produced in the placenta,

W(ami)6M4@$‘F is believed to play an essential roPET/US2006/018733
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i thateacvdsybapketg rﬂm cyapragtop aedtioni et tei ayctehis nepmjletb | @i dbasic

res nS|befor t he inte ce of th
SRk PP R B e ot RGBSV i hat o
&a%gﬂc&ﬁpreﬁﬁ&pgﬂsteﬁﬁ{l@% Qfl lRtric hbkor @&dol:%ﬂﬂntg @é&nﬂr@é%or used
pl atel et-derived growh factor receptors, alpha (i.
payfaising dkripisasuze @m&ngebant(wam@s; andrire a@@rmlow@angl rﬂsps heat

-gql2 in the sane

%%&ﬁpfggmhg& ngeg%lﬁg’ ﬁors ?ﬁgﬁgpﬁg%&éne codi ng for
cklt The genes coding for pdgfra and c-fns appear to
have evol ved from a_conmon ancestral gene by gene

dupl i cabsosRion Falers AV Beahensabinggh WifBres on pemPrepdemTYillers

I
D e o

50Bmip}e ﬂreoabsbtpeloha:hille% ~vpilll bee opmtedodurhigehlgﬁ redectidelipagk load

for fra. S stroiptestinal stromal .funors
(eIt Gty it i eIt il s pperated
Rk gnlo‘iw ViédtriApedR 1688 RO WRArdeed Qr lsﬁrv%sult‘ﬁtg G a more

its c-kit. Heinrich et al. (Science 2003
2gonqpR2l gysteray elt mlm blehﬁSlralpip rto mavatceieysﬁ&«% tfat GriSTistes

lc%gthoﬂg%tg O¥B$t%1@ljet ng hr%\%/s?%% G%%Slg)tlggﬁgél%% g: | ? B nor S

expressing c-kit or pdgf ra are indistinguishable with
respect to activation of downstream signaling

i nt er ME#4L %‘é’fn@ﬁﬁl%&ﬁ&iﬁ@métg@eﬁlﬁn Yo 2aYBeMER a9l dlugfachrbon
1 V12 oY SER 9T o] S'es us t frg t

appear1 o %%fﬂ ?rfa%%? | vghgrﬂgé rruat%S&Pﬁ&g fé[yi %hgﬁﬁy use
cumngma/{vmtemn' HihnimsirhsomideGh §8is . Tl[ld)@@ﬁéysﬁm‘m dranbtyconigagible in

vat i at roductlon of M CSF, the .
?fﬁ ff[}mﬁ%% OglrfBWﬁ YeS G ROt ewy §OARHIE Hy Bater Wi lsizugonia could
heérisBd foibdiR 'Egﬁérh@ P RIS é?lﬂtﬂzﬁnlﬁ nl‘ggf BLoda E&r'@vlﬂhnarmnoma
di seases, such as for exanple 1nflamatory |seases
Wl@sﬁaspp@m]ms@mlrdé@ause el evated | evel s of M CSF
are found in the disease state, nodul ation of the
activity of c-frms can aneliorate disease associated

W th iAclieasads| exehisApplidwieDNd. AQ2Rk,08C Ghitihng liXeorporated

there is need in the art for potent and speC|f|c
iAHISHPRBPY #ha Regdleraeiofas 3 pemprbes, difglases en fabseyptien cycle

g LA, S R VT R

dlmud/aeomhza(klatneed rémains for dysteinsdo kit a aybind: vApos .colpression
qur dance Wl'ﬁt pne aspect of the present invention,
Wilis; &3 IR PRIF FRMPRERE Hlfastome reftigerant

qhgeaﬁﬁgcég%ﬂﬁphgmho treatnent by an effective anount
a nodul ator of either c-kit alone or c-fns al one,

the efficacy of treatnent can be enhanced if said

conmpounds are dual inhibitors of both c-kit and c-fns.

In particular, the invention provides nmethods of using

conmpounds of Fornula | as described bel ow. Thus, the

i nvention provides nethods of using conpounds that can

therapeutically and/ or prophylactically
i nvol

and CV];}HQ lﬁ? gﬁﬁl]pr des gorlfptile ¢ ec%tfoanF ﬁﬁ]ftgmilaq‘fg\fgj 3 fhygbrid
fvapbrovemgresdidic Eﬂblio@hoﬁr cércld-l?y optrEigTut Amhmgad bysséah to? other

prodrugs, tautoners, i sonmers thereof, wherein:
isNor CR2, X2 isNor CR6, Y1 is N or CR4 and Y2 |s N
or CR5, provided, however, that not nore than one of
X2, Y1l and Y2 is N, L1 is selected fromthe group
consi sting of optionally substituted | ower alkyl ene,
-S-, -0, -O-, -9-, -5(O-, -5(092-, and -NR7-;
L2 |s sel ect ed fromthe group conS| stl ng of a bond,

L T Y 1




- (al k) a- OC( O) NR9- (al k) b-, - (al k) a- O( S) NR9- (al k) b-,
-(al k) a- C(S) NR9- (al k) b-, -(alk)a-S(O)-(alk)b-5
wo pask}a76( O 2- (al k) b-,

PCT/US2006/018733
Ak a $.0):2 | K | br cool w
eqémﬁgtgg(ﬁe)@e%ﬁeﬂé% ““é‘bre%‘% E%‘ﬁn%%&{e%n@( al T<O)Obmg e
Of[%‘ lh%tare Rgg:(a@ NRRrifeal dexing the repetition of the cycle.
C(S)NRO- (al k) b-, -(alk)a-NROC(O O (al k) b-,
- (al k) a- NROC(S) O (al k) b-, -(al k) a-NR9S(O) 2- (al k) b-, e
d -(al - ¥h athik fa Stempera
ggtl réb%dlalrggﬁ @tﬁﬂgﬁ X:fﬁﬂ 352;1&?{/1?1%? g%%ara cg fa
5 E‘ &R&R%ﬁtlhm@eso(ra) i aBdorber thel Bemed FWEHS %2 6}"6‘%@ ©
consi sting of optlonal y su

h
refigeoma bhd a8 absorbenti eQP y;g% t#&tergcél%@'etﬁe ahikdtke from the

opt| onal 'y

ub titu e Xx‘ t mﬁtl amat] fiy vmsﬁonpufrg@ the
et Cglg at?l on{nl(?)%gsﬁgés | tauet ed %et er oapé/ 52a denser
d%@oﬁeﬁt aﬁdameasasmwdgmd of Be|TaBISSERT VAR hé

consi sting of hydrogen b&r{ﬁglv orunderpressure
thatsesives avwﬁff“%?%ﬂen“&{p"?%gﬁg subst i ?%t ed_| ower

al kfn‘yld @Qééukeyreauasdﬂ davt&dthtmxgbrwlaphkmlﬂqmd refngerant
10 ®fal |y 'substi t ut ed cycl oal k gﬁh ‘i’ Xfonnamlxture
&u{a@g it cad eheet paasesﬁ@lrefa}%ﬂlle Pf&%?lfeo?m PYABGIL T2 8G

af\égm o%tql ganal g Bﬁtt ! té‘é%@_lﬂ eb%&ﬁt@ﬁﬂ&‘dt reeeﬁd,s thé\gdxture of

O NH2, -
i 9 gliapor NEE @)zdidi‘lﬁhat pd‘dhﬁ(tﬁ)q\lgg the RFESPEy 2%4&'&%011 device to
OR11, - NHR3

<G{pOr a8, the sgr@lgmg- 1qxpja @ %gﬂ ﬁr%%(( %d&on%g}tgﬁs of refrigerant
15 %?5; l?}l ﬁéj%omgfﬁg%(}lg?ﬁ recé;&e?e) RIS, porS610pP NHF{;:frlgerant vapor,

NR3GESIRpresshidShe)aRand pmgss( )fgp@)ortlgrﬁ%? 6 &ﬁggerant vap;r
_ NR3 S rusers & &l Ghbrtion of the
-tme:(@an@msef i Gt RS S;TMNquq’oi; R,
) g@ig O A3BRG: to-tINHESBIIER3
RS k] e SN MRS N,
NR3C( S) NR3R3, NHS( O 2NHR3 - NHS( O) 2NR3R3, ]
- NR3S( D) e R3:56 @ eNRBRAppaAatug  for
20 is a 5A8?h8 r@%@%‘gn F‘I onal ygxgadg{stltut ed ca
% ﬁ?@sﬁﬂéﬁkl tﬁ@t inhELdett (ai)czttualéiom tlat formgy e Jgixgge o
I00|nt of attachnment o , t Libs th
ofniatitenoft merefrigsrant 0oy aw?l'*?eg?, t(hj“% & I’exgaggre‘!gﬁt,\lﬁ? s the
elﬁ{g}?‘cg*r’e Eogxntgx j&b&'):rb nd BRrthd miktuedth shpanaea m@ngﬁr@tom vapor

the ot her of Fé%\ E’flﬁ)f» ©

angnf? FRne thidubepbenie and mcm@ﬁ@dh@ﬁfeﬁfi"éﬁf)
S;Ti's selected fromCR or & Meaﬁdrfm’ftﬁerlncr&ses its
25 anctodnaessoCthag FRgeryes *ﬂﬂanff‘é?O’Q% gl‘-%%ho? any one of P, T

and ht Fotei V@é the v'ﬁpcgmﬂo@ ﬁ;eecqg:qgressor and
\MP@‘??%\ I\@an éBH@en@&h@l t i

F and J are both. en _one.o
Q c%ﬁ@er@ai i vepoNEnden presierede ER c%z F{t Eﬁd)rgsﬁre %dl?ﬁ\@ﬂchevme
O or pr.ovi de

ndénse e e the
oﬁbrqyghmlgﬁ}a the ngﬁltfg‘f;{}g f’aﬁg 1%2tvﬁ{geth€% R seipessesnto ®dage t

er of Fand J is C, an
ressﬂ%:e ]ﬁ{hth gtﬂthQfdrﬁl %gﬁmird heligwif eind graper EAASE its 63)
an are
30 Opéiapomtorsthhistaceivent e i i (ﬁgléqqﬁé Fg&ﬁgg&g%ﬁ‘lg&aﬂnthat passes

or opfi onal
subst i ed het er hab cREsOthideate aermbiatilgeliquid to form
c O%@{g&l‘d ﬁlrl(% Oﬁr&v{c lmt

occurrence i s independent IV%/ leaving the
set grgntf‘ya@m ta{‘ma (@) eupndwh ias PRsFgs S ]i?ﬁi*%eé‘i"}’él aor
tut ed’ | ower aI kyl, optionally substituted | ower
al Iaeappka,tomdhﬁ?d@@r aFlowever that no al kene carbon
thereof is bound to any C(O)-, -C(S)-, -S5O -,
-S(02-, -0, -S, or -N of any of -OR3, -SR3,
- OR3, -C(S)R3, -S(OR3, -S(X0) 2R3, -C(O) OR3,
-C(S)OR3, -C(ONHR3, -C(O NR3R3, -C(S)NHR3,
-C(S)NR3R3, -S(0O 2NHR3, -S(0O 2NR3R3, -NHR3, -NHC(O R3,
-NR3C(O R3, -NHC(S)R3, -NR3C(S)R3, -NHS(O) 2R3,
-NR3S(O) 2R3, -NHC(O) OR3, -NR3C(O OH, -NR3C(O) OR3,
- NHC( 8)0?3 - NR3C( S)(]—| NRSC( 8)0?3 NHC(O) NHR3,

R IFSrS 2~~N7  7~\

[=]

R IFSrS 2~~N7  7~\



-NR3C( S) NHR3, - NR3C(S) NR3R3, - NHS(O) 2NHR3,
- NHS( O) 2NR3R3, - NR3S(O) 2NH2, - NR3S( O 2NHR3, or
WO NRBSEA@NR3R3, opt i onal |y substituted | ower BCRYS006/018733

. Egﬁw,deq thgzmtﬁver t no t%l K ne)aglgrn?%lgs%ﬁ%gléaﬁng by

Tog%t&%e c&l[deﬁger ?f{‘idro‘ﬁmrﬁan o@E@, me&i(l@) c?%(paeﬂogjse%ated or
’eh@(a@)azhlataszmay Ke(lg)emmpascoolmg g)yMqu@,g thg(:@pg)mm proximity to

0) 2NR3 NHR3, NR3C(O) R3 - NHC( S) R,
N&@%ﬁ(% E?gﬁfn ﬁ%?cﬁ)tﬁﬁﬁ ]%238(0)2RSC( %\IHC(O)%)
_NR3C{O) OH, - NR3C(O) OR3, - NHC(S) OR3. - NR3C( S) OH,

NSSB%T(S))} OR3, MNTE&BWV;%@%}%%% procecg(?or 'a_lg’ustmg

ﬁ% £e S%jlﬁﬁpé%?n Jﬂﬁg@%gﬁé Fgé PRIy %%rbmg refrigerant vapor
W3S @bt toNRBE( @) AMHRS; ofb)- INRESE BhoNREREe to separate
t ] bsti t uted | t
gq%'gq‘)r%a% agﬁ?gf o oo ecroroBp rb AT s Prostiva gt te
éeraﬂ %hﬁéﬁsﬁ%ﬁﬁé tdrHbQEntRRHEF @RleY bies&ife tda liquid;

cted he group consi sting of hydrogen,
()@tnedxmdlg ghespmd:ssunetqfttbd hqmdgpfn@]er@}at, m@@pmxatprpg,the refrigerant

substituted cyclo it
tf%qr% @gf Rwona %{mgﬂ rgﬂ%olre%ﬁlt Pé{-} aLg/ q()“i mechanically
‘?ﬂi&éa{% |t11é/ &Usé bf tHeeﬁis re60af jelfriger &t OpRa, amhthen repeating
8 is selected fromthe g roug?son istin

o i (ol sum estihstiitsupeiop @ﬁé?ﬁ”lg?q@‘i vapgh epsption to fauic
- | th apdabrsdnt, tehd % d portion of
?eéagé %gm%:&%po@gl%{%eo%%p{ﬂ 9 tst ftut ed aryl g%dp
Q@ﬁ*iig@ﬁaﬁwapoﬁubst ituted heter oar yI RO at each
occurrence is independently selected fromthe group
consi sting of hydrogen, |ower alkyl, and |ower alKkyl
subst i g&@&oﬁ&e} R ®BEin¥nt, rfﬁfs‘im‘séﬁl%ﬁ ipkdieddss 1’5161:@@ tf@thdjusting
fromt group consisting of fluoro, -OH -NH2, |ower
ah& aeyiperfituteo o6 ambbjelct unediuino e ra apacm}ompw (a) absorbing

al kyl t hi o, qu tituted | owe

et et RO SR, e UG L e st
e ﬁb‘é@ijeﬁ*@efh%t ih vap6OfoTkiD Hoht ﬂfe%s&beﬁ el inciiense, thalpdsssure
I\h%l provi ded, however, that when R9 is

saflibe .rcmcg’emm wemar; al (kY furthen ynaseasing thetpressumof the wefiigerant

car bon und..to t -YaTa
Qfmgrgpqﬁ gﬁugtcéﬁfgﬂ@%mg%§f&ﬁ&%%é&%gnt ggﬂ?%?r fos
fiqQAa;t he Gémmgcmsmsislufhgobfhedmcb mahgyrasu kaadlelvalpcaf@tmg the
| ower aI opti.onal |y subst(*(e(bt ed | owe

pﬁeﬁﬂ/ge@%@ tO mxﬁ‘@ﬁgerﬁlﬁa\fapﬁb a. Fepeaiing I’Tc‘t?pn@ g%¥ l’cﬂ%sorb the
%Fgger%n?véﬂ(})‘? \xﬂiﬂt‘he Bdnt- N\R 10R11, optionally

| ower a ynyl, provided, however, that no

alkyne carbon thereof is bound to the nltrogen O -NR
10R11, _optjona substitute L.onal 4
subst | IEuE et dlest Braskise proo g Snat ty euRBleptE pdigptment
ag%—koﬂéﬁ "3%/ fgx‘é@@és'rﬂaﬁb@&{ irfctgaﬁéjmheﬁl@éﬁﬂfrw anddbr RaOpurpose

ogether wit'h the nitrogen to which they are
atefidgdrand vfaponnsa:mndﬁuwsi dbiacli@ud inPrFemEY to R Qeat] pedium or
substlt d het er oal k
e b Bistedbrl S YEnbaes Al BeMERHGEL By Tudbrodess may
hs& g rd@éi’éé@e in ¥pdRIra1Atd ?ér&hﬁtqﬁblbm liguidhreffitigeraittis e@@nfated

o which they are attached to forn1a 5-7 nmenber ed

hmmmymtganije%rm@mn@éﬁw@?éa beerdebeycl oal kyl
substituted with one or nore substituents sel ected
fromthe group consisting of fluoro, -CH, -NH2, |ower
al kyl, fluoro substituted |ower alkyl, |ower alkoxy,
fluoro substituted | ower al koxy, |ower alkylthio, and
fluoro substituted | ower alkylthio; provided, however
t hat when conpounds have the structureand Lla is -CH
2-, -CH(OH)-, or -C(O-, then Rl a is not phenyl,
4-trifhaoronet hyl phenyl, 4-nethoxy-phenyl,

I Y 1 ~



[0013] In one enbodi nent of conpounds of Fornula I,
conpounds have a structure selected fromthe

wo edobo7ng: wherein L1, Arl, L2 Rl R2, R4, R5PErUS66/018733
o 4 Hredt a:r le! t}.a
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 defri #f.or Formu).

of coﬁ%&ﬁh&g%&? A iR meg& ega[r}léqﬁiﬁ'oﬁggﬂg&%%om
3not Kemapehaghpast of Xis gsowtcto}ﬁ;statge d¥ ﬁ)rh}@rbﬂumlmcraebom a
a further enbodinent, Y2 is CR5 and R5 i's the{\I 2>
hydiogblerefluorpcarhonh ér cllptsSiOrRSATODXE, TyorogH, HRORo Nay ©2CO2,

r f r I nﬁ\% -
%g{%tﬁre?m%?h g{rt rdoé etrltlgﬁ T %gﬁgttgger en %%(%rfreﬁtﬁéreﬁp e on
dhdriXdted hﬁdr@l:dtrbmrhs rseletted drdnu thehgrourohsditine of C: ¥ Ci strai ght-
CR5 and R5 is other than éSrog n ot her ’
shwadPreashed xeyclipalkaresyanddrieto Sttaﬂéﬁle@ PR Brapghqdygcyelie

I%Eiéh kh@pidydr ogen.

?g%%gi nyocgn{%ede 0| H)?bgfénéc%rnlgg%ﬁggl 2@1 Formula I,
wherein X1, X2 Y1 and Y2 are independently CR2, CR6
CR4 and CR5 respectively, one of R4 or R5 is other
t han hydrogen, preferably where R2 and R6 are

wf%&ptjoﬁ@ﬂ%ﬁ%ggﬁmnt wherein X1, X2, Y1 and Y2

are 1 ndependently CR6, CR4 and CR5 respectively,

R2, RFMhd Fever @ sahemaliseiagram RE 3 SySishd9 TV gpsimple’ vapor

hc% %lonc Q one enbodi nent, wherein X1, X2, Y1 and Y
gt aepen ently CR2, CR6, CR4 and CR5 respectively,

R2, R4 and R6 are hydrogen and R5 is other than

hydr o 0016] .. In one enbodi ment of conpaunds _.of .

For nug%l(i 7 %bfwaﬁoﬁcl,v@n%ttc‘egl 536?%? 9 4% Slmgﬁ‘r ahsprption
X1 and X are CH. [0017] In one embodi nent of

conpounds of Fornmula |, L is selected fromthe group

consisting of -S-, -O |ower al kyI ene, C(O) -(S) -

- | Kyl |
9 - 36. S D ity e SF s R, B R oric
L\2a b cARe Qi | Wbssiphish b%sé ﬁ%ralméntaédfaﬁcﬁﬂ)l e or

rises optionally substituted Cl-3 al kyl ene, the
aIkernels optionally substituted with fluoro or

| i 4 .
| ouer BHYL cud s Qe STRRTLIBL, obh LysPtephed HhAR hybria
- %elp©} comprekstom - abs&ifpEhn cyclS($dids cordlipirativhh.. [ 0018] I n

one enbodl ment of conpounds of Formula I, L2 is
selected fromthe group consisting of a bond,
option
&:l( 0 Ft(g%/ i%%&x% tn%%‘ggd ES%Y%%@ L@ﬂﬂﬁﬁ@ﬁ datQ(fnaﬁl@ebfractlon) for
-B66) 12 (rﬁ[Hh?tE; E)PF—JZ@@)a fuaktion lof presﬁi(r&) ]Elﬁbc& )circ],es (o) represent
O NRO -
C( ) (?@Fﬂaﬁﬂb data_ @g}ﬂﬁg éléqt*i)t@nglessgby r@gteﬁﬁna measured

%l%(a@ ﬁ;Zg é( @)Nl%‘lﬁué%ﬁ @q%reséﬂﬁ%eﬁﬁhga IPs'othermal data at

NR9C( Shd (fﬂlle&)d])amond’slm SDeseal k)dasyred isothermal data at 75 °C.
- NRIC( S) NR9- (al k) b-,

&Pi@(&@%szelzfs ta“ﬁh@? NR9S( O) 2NR9- (al k) b- . [0019]
Further to any of the above enbodi nents of Fornul a I,
when L1 is substituted |ower alkylene or when L2

subst i FliGed showe meabkyd esnsheymat sotpbilibe datg (s molg ffé‘“dlon) for

%ﬁg Bt Briiilrs) 2 £ ictor ShSeRitb o UL 3 Forffpent
aSHrOY Rs R P (b R0 a0l Of 410K ed t%glest) tePYeREnt measured

a oxy, lower alkylthio, nono-alkylam no,

disotHekyhlatitnat, 25264 il sqRRES (W) wepreseit Meanered lisofhermal data at
chai n(s) of | ower al koxy, |ower alkylthio,
nono- al kyl am no or di-al kyl am no are optionally
substituted with one or nore;s preferably 1, 2, or 3
substituents selected fromthe group consisting of
fluoro, -OH, -NH2, |ower alkoxy, fluoro substituted

| ower al koxy, |ower alkylthio, fluoro substituted

| ower al kylthi o, nono-al kyl am no, di-al kyl am no, or
cycloalkylantno [0020] In one enbodlnent of the

o T a1 o "~ ~ —
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all salts, prodrugs, tautoners, and isoners thereof,
wherein L1, Arl, Rl, R2, R4, R5 and R6 are as defined

\V00mmﬁmnmmla I; L3 is selected fromthe group PCT/US2006/018733

s I gﬁw;%g&s (ST e LOHEAL | NP 75 oC.

S6l@inésAlekdebent datelthdd. al k) b-, -S(O) - (al k) b-
°S(0) 2- (al k) b-, -NRLAC(O)-(al k)b-, -C(O) NR 14-(al k) b-,
-S(0) 2NR14- (al k) b-, - NR14S(O) 2-(al k) b-,

NR14§@R?%? E’kx%a)sgred s A %INBIV%Y Ql@i k(bxp mol@ﬁqctlchﬁ for

145( O I'S optlona y substituted

e 34 KN[}bﬂﬂﬁ}] [P*Fﬂ 5 H figictidn ofpeesKiré. iRk dirdee(») oepresent
| oner al ky [0023] In another enbodi ment. of compounds

otcaruphuselhianal Rl RS MniRBTed drnpiro e Ho picasired

B 27 L PO St

%e(ﬁldﬁd%llecs diatroads {#9nrepredern gasasufddORdfhehing data at 75 °C.
conmpounds of Fornula la, and all sub-enbodi nents

Selid lipgsrepessentatafigndpe used to treat a subject
suffering fromor at risk of a Kit and/or Fns protein

ki nase nedi ated di sease or condition, such as those

di scl d&d § shawsi meapmm lcathammal spbtbzlsy date amecle dragtion) for

nbod |
e R TE e ke 5 L 5
%9%1@?:&]6@ fsgthgﬂﬁﬂuhﬁalﬂ ﬁj locs aifed, tr%gfé% UQﬁ) réedcfiTRidasured

i soners t hereof, wherein: V and
iistdleqramati data |ay 2§ éCeﬁﬂ@Uscmamm(uheepg¢sgnfprn§aﬁu§quls¢thw d&ta at

Z I l
W Crhg HAL e VBRI S AR farste. soti
1Rk rdppéseidaRa trii@R. one of WU and Zis N; A is selected
fromthe group consisting of -CRI9R20-, -C(O) -
-C(S)-, -S- S(O
or 1 FIE. S B e SO G R llfﬁf Gty rflgleé%gﬁan) for

t 4 7
FcSDES Syt Lo ol O le Bkache fneyfuen
|1ﬁea§hureﬁ a0thodmalr datﬁ? atah@l °E, Blaindridaghase(L) represemy rocesured
G and Kis N and the ot?er t wo of E‘ﬁf qig ﬁﬁigg ;
esotbmmql de@ at Rar CulillRd pguazgsdm) kenrefqnt Regsures) wotigpnasigia a
N
4 R Bl heplep AR A et o

le&sdepﬁeseﬂtd};ta\nreﬂsor S, provided both E and K are not
C, and provided that when both E and K are N one of

ang K B 1 S RERoR G spRG b i Raffotony o

afpen EIZBIS4t] Qs DORRCcOON bf phgksdrel SFiNedblcleh €e)0tdpedsent
of F and hen one of E and Kis N and the

anhauregf 1®t1mmakda® @, 18r°Gofiled: tammples 4Ad Teprepihingeyred

el 2 R AR e i o

00 *@Q Al IHled Wghdride (#Prebesseit nadaksiled iaphdrmabddty at 75 °C. Solid
substituted cycloal kyl, optionally substituted

hbpesrepspeanb datryiendopt i onal |y substituted aryl and

optionally substituted heteroaryl; R15 is selected

from t gecg Bn&tl‘ig Ql/wlﬁ’&ﬁ dePht 3@ dthe systems

substi thlf}t;eglpf% eZd Elte rm 9‘ and hal ogen V\,hyen

EHIFE-32 +i esglﬁhhﬁmtent/\iww lmulés 8 a)rflllE’ﬂ@n oftpsesswre| fon pemparison.
@ﬁN and i.s absent or_ sel ect

c

5 dinpad (CrarogRm RO BT GRS b ety

| Hiéﬁ{yh?rhgéﬁoh\ﬁﬁeﬁs@e&aﬁﬁﬁoﬁhy}i&ulﬁbn}ﬁﬁﬁndéatSE actma difodsm (O)
the group consisting of hydrogen, optionally

substituted | ower al kyl, -ORg2, -SR22 and hal ogen when
Kis C 1is absent when Kis Oor S or when



n=l and Kis N, and is absent or selected fromthe
group consi sting of hydrogen and optionally

w@ivsti24706 ed | ower al kyl when n=0 and K is N, RITUS®06/018733
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sel ect d fr ongj.sti 0 ogen, _
SEUEEALY, CRRTHAT SOQUREoTIE! 0P CHERysOuEn oy

hailnegl@ngm?elhﬁnlh tﬁs@ﬂﬁiroinﬁth&hﬁﬁhﬁyl%?hld@ dt5 NC Biéh sqmiares
sel ected fromthe graup, consisting. o ge

H&D o gepresebt |n6‘??é1111‘3§ Jelermatie atal ofRer fﬂﬁ;’?? A Lpropyl-2,3-
gcg@'g{r:ﬁ fit y?’az%ﬁ@tﬂlg(%ﬁr&ﬁ&hﬂsﬁ%ﬂm de¥at §9 bét ¢1b483€Ehmonds
-%@ﬂ&ﬁlﬁxedoNRﬂgg@}aNNggtheféﬁﬂRg?%& Nfoh\ngfEK: 320?233-methy1—1-
i 1@31 lsm@m&s&hmgg@% triangles (A) represent

-NPedryrs)
:ﬁﬁi %@nﬂ RZN%% nggﬂ NH{%%%SCK O&Wﬁﬁf@yhmldazohum

- hate NRZBCXS) MR GircleN( pMse@dRA8asured isothermal
CNR23C( S) NR23R23, - NHS(O) 2NHR23, - NR23S( O) 2NH2,
_mgg( Q&ﬁﬁz@-butyh@sp@ﬁg}qu@m gim jgigpfluoroborate at 25 °C, filled

CONGRSL (E BT bt BEBBY Bebnbu PR (Rl
1962 VimidaEIRIH FRB&H@(aS)ZS (*CRal® RA¥A +fi &1 SRVt (rfdsured
L sz@tpé gle %@Rx? %/ﬁ( O(lgﬁecggﬁz@ tgyhmmazohum iodide at 25 °C. Solid

NR26- ( CRLOR20 CR19R20VS( O) - (CR
1@%1%%%1{(:%1%@0%(0)( 2- (CRl)QSF’QZV ( (9
- (CRL9R20VS( O) 2NR26- ( CRLIR20) s

- ( CRI9FI®) 2 DopsRIeRaE) ssothermarpbiidydatecn ek fraction) at 10

%%W g%%%é{%%ﬁzﬁfégl@%@ BIFC-125, and HFC-143a +

R2Q) 1o (0 SHNEZBIIERALRRO brided HYCRENIR BMBr4{{OR pressure
19F\’2V CR19R20)t NR26- ( CR19R20) s 9R20) r NR
28t OPC( @ng@oi) rtio B/ oRpen tcrcmzlmfs§( Wfé)eeasured

BRI NEARR DO FREORENS = 11,060 b, fled digmonds (+)

Nfepfes GiERi@BARE ispthe(roRIBRR{O) HFC- 152a at 10 °C with Po = 3. 7277 bar,
NR26C(.S) NR26- ( CR19R20 9R20
nﬁz&eg(@@)} Q‘Q;pé}g’p@@} ye)gglgefblsot ermal da)ta for HFC- 134a at 10 °C with

Rg?)_ at aégébhr Ic?@% grﬁle ,%%Se&ﬁ?ﬁﬁ%z%?? VS e (Bgil.?]fc r 2%1 c

t 25 @t dp°CowithsPj rg IR 7hyidrofdad dqueres o(m)- @tesemll—measured

I cal kyl, | ‘ Kk ol alkl hi oo

oRGe i fon S A s Posn b Sok o Fosdid s Feprsgent
tHﬁa%ﬁh@éﬂﬁh&{ﬁﬁefé{prés&%?Ra&hkylaM ower al koxy, | ower
al kyl't hi o, nono-al kyl'am no, or dial kyl am no are

optionally substituted with one or nore substituents
sel ect EGf 13 FhQWﬁea sphematic diasTasm Pﬁ%lecara\fm@grcomlcrobalance used

P BRing BSR4 BuE] BRI, o o

atdkib churner-weight, Abély hadeham, re‘kpaitk)yel}a i, ipaandanetfer to the sample

cycl oal kyl.am no; or any t 9 angwgzo on the sane

o PoTiFR S MR A8 S BRI WeorF5F 1 theo §8 2 and
[ -7 menbered nonocyclic

Egtr}g{;‘%sgﬂ)% %g&ﬁé ?@é gJ génc thers of R19 and R20 are

i ndependent |y selected fron1the group consi sting of

hydrogen, fluoro, -OH, -NH2, |ower alkyl, |ower

al koxy, lower alklylthio, nono-al kyl am no,

di - al kyl am no, and -NR 27R28, wherein the al kyl

chain(s) of lower alkyl, |ower alkoxy, |ower

al kyl t hi o, nono-al kyl am no, or di-al kylam no are

optionally substituted with gne or nore substituents

sel ected fromthe group consisting of fluoro, -OH,

-NH2, | ower al koxy, fluoro substituted | ower al koxy,

| ower al kylthio, fluoro substituted | ower alkylthio,

nono- al kyl am no, di al kyl am no, and cycl oal kyl am no,

and mhereln the nDnocycllc cycloalkyl or nDnocycllc

T . o . L T 1
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| oner al kyl; R23 at each occurrence is independently
sel ected fromthe group consisting of optionally

waawstiz47od ed | ower al kyl, optionally substitutdI/Uses/018733
Btk gl kenyl fpr ovided, however, that no al kene carbon

ndto any C(O) -C(S)-, -S(O2-, -0,
HC(I%&% g&scf&gu@n&efﬁﬁnoﬂ‘s}!‘ﬁ% §1’*\|ol_v|%:(dag)&gr2 wéarﬁﬁﬁl g%rgl& a;)sle::\)t2 t;)c’)rth in
thORIBOONRRES and m@tr@mme - NHC( O) NHR23,

i mg%&&mwg %%(O%;\I ﬁ%@ as %g@ig@ﬁ%ﬁat is fluid at or

beﬁﬁ%ﬁ% 23, - NHC(S) NR23R23, - NR23C(S) NR23R23,
NHR23, - NR23S(0) 2NH2, - NR23S(0) 2NHR23,
- NHS( O) 2NR23R23, or - NR23S( O 2NR23R23, optional l'y

bstituted,l
21 ey BB GAPRER B i & Y4 S BERFE ik Bl o
Teasp(db - fuorimt @nleither Ghe caffon oPthe ﬁinoﬁ)f AanfluofinatédHRA®n” or

“ﬂﬂma:l(egm BW@%IQRZ Rggniqgﬁzpég( 2 %mm Hcs:l(ng) at I%ast one

N0 NHR23, - NR23Q( O N2, - NR23C( O NHR23,
O NR23R23, - NR23C( O) NR23R23, - NHC( S) NHR23,
-NR23C(S) NH2, - NR23C(S) NHR23, - NHC( S) NR23R23,

: “ggg@%%%gz%%geﬁggg& ZNHRZ i gér%ﬁ%%r%q}qzuwg%air” are used

) r%?% kmres rigitgt Bsth @ yrefrigatakiyind an
Won%%%ﬁ&% d het elr ocy ml Ky optionally .
$anfixs tipbidt eA ‘aneijmgeran cpampwmmmgn sng%ppmgpg‘gon comprising a
het.er oar at ,,eac
F‘#ﬂ%‘ﬁé‘?‘f t |.§2‘ Reﬁgg %[Ht c% %‘331‘35& comg?smg at

SI st

%gﬂ%%mgegaﬁgst I tut ed I ovver aI kyI opt| onal |y
substituted | ower al kenyl, provi ded however, that no
al kene carbon thereof is bound to the nit rogen of -NR
24R25,, qptd.onal by syb td I luoRicamodedtC
hovvev& ‘??fﬂg?m% % ?lﬁéidtéé;r Eg%&%\légﬁuecgf 5%’;5)/ tf)}ggn to t(i? »
'1‘1 Hfo@lﬂ%c%oﬁRPMBZihl@@ﬂ&@a&iﬂbm $UBS), |1uys|ir@cdlloroﬂuorocarbon

cI oal kyl , optionpally substitut ed hetﬁ c? r%lther as
d EDal1 YMEQRIS F"clﬁﬁ?% FS, apTRatst FERAT 0 &

EE’ tai: ﬁuy&r% erbe&x%r lllimﬁéH 238 %r 86 tH3E IndyoBe L&Y asvatthermal

ey are attached forma

I”BﬂB@Qytahsfér %h?clﬁe H&b&fr@brmb,t Wit Phangepphdse Goayliquid to vapor

het er ocycl oal k clic or, Ja R

d BYAPFAFS) L ﬂ‘f’%}t@&mntﬂ éﬁ%lﬁld&%t ai ni nggﬁet g%g ?SyPhase

F%ﬁn b6 hqRRCHOhEAREs)] & auaﬁﬁmm@amsiuyroaﬁﬂmgs eAlthomgh the
group conS|st|ng of hydrogen, Iomer al k

| tomnee refeipdeyrht ey seqry dheeepiotaion fé 20TubHARE ‘éﬁ%@ It ﬂaéﬁ:pghng,
cted fr ro I or

TReE b s ey Bbl PPy ps R bl sl

| QnBEnc! thitl it Bpticableufdr assinbs tystaut edapmans thakyday fheaised for

monoal kyl am no, fluoro substituted nono-al kyl am no,

dircating 9t eaeliA®, fl uoro substituted di-al kyl ani no, and

-NR 27R28, provided, however, that when R26 is

substituted | ower al kyl, any substitution on the | ower

al kyl Tigs ham duardndted tl’eﬁlgefdm”ofor -‘NiRopige-cpatafing refrigerant”

R27 and R28 cgonbine wth the nitrogen to

arcéerat tiachad fBOMOsRRPR, 5 hydrpdupracaRORe gP%\’h?ﬁ Q}r&%ﬁy n

oﬁyébaﬂ&%ﬂg Shedybgt erocycl oal kyl substituted with one

nore substituents selected fromthe group

consi sting of fluoro, -OH -NH2,lower alkyl, fluoro

substituted | ower alkyl, |ower alkoxy, fluoro

substituted | ower al koxy, |lower alkylthio, and fluoro

substituted |ower alkylthio; gu is 1-6; t is 0-3; and s

is 0-3; provided that when V,WU and Z are CH5n=l,

ESF, & J, and K are C5R15 5R16 and R17 are H5A is

-CH2-, -CH(OH)-, or -C(O-, and Mis -NHCH 2-, then Rl

is not phenyl, 4-trifluoronethyl-phenyl,

4- met hoxy- phenyl , 4-chl oro-phenyl, 4- fluoro-phenyl,

M L



when VW U and Z are CH5n=l, E5F, G J5 and K are C,
R15, R16 and R17 are H5 and Ais -CH2-, then MRl is

WORH6ANABGH 2CH( CH3) 2, when V, W and U are CH5neCT/UEHP6/018733
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SN ) ’ﬁﬂadi%}grvgc&gf?e?%rs Eé%égs@?rh &gsﬁgﬁl Iii)ou‘% 1l Far b%eater

MRL is I S not

t thano pihven 167 Bhr, foapicictidrt nsd/mhbsamptot/cgeles. CH5n=0, F5 J,

and K are C5E is N5R15 is CH3, R16 is H5B Ais -'C(O)-
MRL is -CH(CH 3)3, and Z is CR1S8, then R1S i s not
3-((E)~2- carboxy-vinyl)phenyl. [0026] one .

enbodi Fﬁléenfm@f €'c SFHBELIRAE SeTatest ﬁcqrgon pavigg the gegeral
FrorflulaRéo AL RIS 2620 SRl GGHE brherBE B GRlic. A cycli
structur® eszngeﬁigcte Felgrgomt \ gr oup CrOHS},]i s??fn%%olc, eyene
whvanmiund Rdhireda miknmnd d6three qarltbns. R' 17 are as defi ned
for conpounds of Formula Ib and wherein indicates the
poi nt of attachment of A and indicates the point of

at t achinfer@fai¥ene’ {IQ@&Z ko bR uﬁ@a@uﬁfé@%ﬁ@fboﬁﬁha’c contains one

conpounds of Fornmula Ib, Mis selected fromthe group
cCanN®OL (i:‘ﬁ@ dofible (bo(lmmcgmomy be- gst(mtmmybranched or cyclic.

2‘%( %? %&O&W g%o 23 01_1@ %OY%CIICCCEO&})%reqmreS a

2&1&%11&1%&%%&@&13) NR 26- (CR 19R20)s- - S(O
2NR26- (CR 19R20)s- - NR 26- (CR 19R20) s- NRZGC(O) (CR

L9R2V , - NR26(( S) - (R 19R20) s-, -NR26C(O) O (CR

19R20) NR2 . 1 -

R8O Kb (ORI R OFErs 6 R Ep SRaRTp RS ) Losemble
-w&ﬁ(@)camﬁﬁanmem- and - NR26S( O) 2NR26- ( CR19R20) s- .
[0028] In one enbodi nent of conmpounds of Formula Ib,

R26 at each occurrence is independently selected from

th t
| o\?\,e?r%r‘@ ‘]% nzt %Sggtag%n%ﬁ%ﬁ rtlo‘ﬁviﬁ %}X{ur? antalkanyl
Sﬁka@ﬂ,e@cﬁc mrbﬂetl@C@hpomﬂnSI sti ng of f I uor 0, -OH,

-NH2, al koxy, | ower al kylthio, nono-al kyl am no,
di - al kyl am no and cycl oal kyl am no, provided that any

substi & ' he

nitr ogeﬂnétglggr%Rreg 5t %?Sglr%&if B%‘ggggpgtgrc?%gn%nbodl ment

of conpounds of For nul alb, RL is selected fromthe
group z@\?nﬁke%hjo Q> QF “Ofist P ﬁbllh}ﬁ?s H'H)?Met &R @ iHbredBligerants
optionally subStituted heteroa [0030] hi one
eisbednmemte whetefre tho moopodisionf oiF(bhfm)/iapoﬂ lapd Ziqued I\;ph@ses are
CH .S, 1, E-RL5 i

ol g S 3t oD GET B BRES TR GO BRAeTSH ineS Rreing or
thﬁliﬁ% Rele CiiIdddsin Mhe 8&FiAAE 8fTRehdBA boilihgi Hixbir@is £ihear-
nis I, and E-R15, K-R16 and G Rl7 are CH. {)0031] In
opreoBARISAIHERe, Gthighh @s desasibed dr Ub$- Basr Nal 2799093/ mwiniatns a

Fg@bkﬁg%&%ogﬁ%}l%%fy ﬂ'sekﬁi.]rel evgﬁRgf?er g %Elvg_ibss}és Rﬁ?ereby

t &eibioing codstdnt Bdibing Kelborand G R17 is N | n anot her
enbodi nent, V, Wand Z are CH, Uis CR18, nis 1, and
E- R15, K-R16 and G R17 are CH [0032] In one
C@gﬁ&%cgﬁp égsoﬁo%g&gg&lgy’déor mula Ib, Zis N or

) S, and G RL7 are CH, Ais -CH2-,
Mis - mhlsblrezent 1fmﬂrit1bnrrelwtes reiarhyBidi w&popbompmlssluyn absorptlon
sub Iltut hen [.n an it her enbodl nent ,

Gt Tivaas tcen s SRy T AR GomEtinial a Aot one
aqu*ngaﬁwaﬂdsat Neff ofabdhtusk degd (S:E’éfeHQd 8mbB@mARE 11Rf absorbent
., K-R16 and G R17 is N I n one enbodi nent
ofmayHe conpourvds iafic Rguivs| aTheb ;mvzntlsn mlsorprevden aipgodess for
E-R15 is Nor CH K-R16 is Nor CH and GR17 is N or

CH, provided no nore than one of E-Rl15, K-R16 and

G R1l7 is N, and Rl is phenyl goptionally substituted
with one or nore substituents selected fromthe group
consi sting of hal ogen, -OH -NH2, -NO2, -CN,
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wopisonald y substituted | ower al kyl,
v B ek GG L

optionally substituted | ower alkyl and -OR 29, where
R29 is selected fromthe group consisting of
opt i onal | RCT/US2006/018733

PSS PR AL LBl Lt WP Mty

' t6oh e bk [o‘h' [i893rheatin @yseem
?rlrsbcl)lgl ng%%dg%@tﬁgﬁlgonpgunds og? Focror?ullg Ibe 1Vg Z,

andWare CH, n is 1, E-R15 K-R16 and GRl? areCH A

is -GQHR-, Mis -NHCH.2

Isabsgﬂz Rﬂrecé’mlﬁjls’ifésﬁw and 2b F%rggc"%‘érlgﬁ %ﬂ{}%ﬁl S p Whmh they are
QAL henabdcy¥ibsd iat AppliceoniGuidofier Abserptien ﬂmang/mmgesatmn
sel ected fromthe group consisting of h?bg%é‘? %}? ton
Usikg Recy@zed Hen [Dopganci 47 (Amenest 237t Q & ekjgera
%rglﬁ é1€%;oﬁl%l c\%ﬂ‘ﬁg%qingﬁi%re S 5&! 99bsd AilAMm tGL, @@Hﬁr 5]. A

Y substituted | ower al
Qﬂi%ﬂn@ﬂ@ﬂiagrﬁm iata stylsltteﬁdmo;ylublmalskmble vepari meplrd:sylon cycle is Tun

bstituted het | k t t
rspwa i UK G Py Seat FUBPRt RSB R Ry B s
g a@'@?%é@ﬁ%a@é i) \%ﬁgpé{&iﬁﬂ%sé&‘ iz ﬁi’fbdp@blbb)f n¥ech¥tically

is 1, E-Rl15, K-R16 and
Iﬁthﬁngltbe Pidssube io§ ax@ﬂdgeranﬂwap@r m-@he@atlgﬁ@gmn for a simple

SR AT M Bt G gtk

SWRtdibankis S@{heqahe@xﬁa&@iﬁht h}@lv@r @umlaromsl &t i ordinafy Vapor
hal’ogen, -OH, ti gnal I subst.i

bmmmsabﬂkybfclaﬁbowmm f%urw% elaet m@b%%b% &e EHQH S?lei?ﬁ‘ FH’%““
ns| f I S r

S SRR L OO R s,

sHiRghtot, Ui &féahekeltangmcla)afdsgdre cmmtnobnhlvicy @)band eypwap for

g{;é&lg&ggq%%hﬁ%glf lI{){ ﬁgtlfllg ghﬁagt ed h %ﬁﬂ%ﬁ%ase(%goﬁg aﬂsgrber
| ﬁg& Igle?%iso tidh 8P theGefiRrdnt l@tthle%ibrb@ﬁﬁm@fl bBhEed Hﬁ&eat a

er than hydrogén. In another enbodi nent,
Mniixctird of mfagm‘hnt&,nd}ébsqxh@htGl Hreegeeraier 1D IvepaRtR dhe Yofigesat in
E, K _.an re C at | east one of R15, R16 and R17
ivarejt fREn (’I’i‘é Qrﬁ]?é‘?r @rg I n anot her enbodinent, nis 1,
E, Kand Gare C, and at |east one of RI15, R16 and RL7
is other than hydrogen. [0037] In one enbodi ne af
t he co%rp@hnni@h@fdlmﬁmu fr RbSYSER sTUHANING énﬂmW%\r}@’béfll vipor

and Z are i nde f 3.
FinfraoGAaroRap 5t i il Afonenfarioflis SR BuY
orR §fstdid Ss cBﬂz@o@dddORE?cmdembhamttmﬂnam;emmg@nr umﬁ with an
anot her enbodinment, nis.1, V and Ware 1 é n
mammyémeﬂw?r tRep orginagy éiﬁ%?féoé‘?@eiﬁma%“ %tas 89
RapnyeniegeRich h8938hpor
I n one E#g)md?énsgﬂ?gg t%teé]i%e%%%ﬁcﬁdsg of Formula Ib, nis p
labsorber, of g, gdfieradord a(eat exchiangrd, 2 fpeesstrgerontrolo(reducig) alve

e G mE: exBSiaftn St S8 Re gk b
\A{?t in RLis opti onaIIy substituted phenyl. In
0

ler enbodinment, nis 1, E, K, and G are C, at
Ieast one of R15, R16 and RL7 is other than hydr ogen,

o o el B G P o v | oo

eﬁP@g'cﬁﬁVéntR)halt Moﬁﬁ@ﬁ tidswiedre Feolamidmavdlises D dand B are/glosed
Z, UandWare CH one of E, K, and Ga E—‘él\Iﬂand ﬁ h
ottibisolation oRIvES Branda@ arapRine Wichnigassembles dpe pw path as
and JrohsS on cycle
A e Yot Shffel 18R HVERARE: vy 808 0RHon oy
and at Ieast one of RI15, RL6 1@nd R17 is other than
hydr ogen. [0040] In one enbodinent of the conpounds of
Formula Ib, Zis CR18, wherein R18 is other than
hydrogen, nis 1, E-FR15is Nor CH K-Rl6 is Nor CH

and GRL7 is Nor CH In another enbodinent, Zis CR18
wherein R18 |s ot her than hydrogen n is 1, and
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phenyl. In a further enbodinment, Z is CR18, wherein
R18 is other than hydrogen, V, U and Ware CH nis 1,

wWE20R88247% R16 and G- R17 are CH, A is -CH2-, M PGCI/UNdEA18733
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Sﬁ}éenr{e/ Iﬂoh?%% 4%? grrll(gied n%o o érﬁrﬁ%l Horﬁ%ﬁ%é BULEE are closed,

I ment e compounds of
Fehich lreastdmbles the s@Rib&ﬂow\ApelheasthW& inFigirkdr Moda 3 combines

2 d ngg%botgghélvéﬁorgq%lgsrﬁsls%ﬂs HNoqxﬁgt};le @MK_%}JSFS{C%SBVS%@ (1:sHolation
Cﬁl@bs H"f@r]?' a[hdFﬂ %ré 21 gﬁéﬁe hs 5 ﬂbﬁ%@&eﬁ THe by?stelm iPRrred
K'R16 and are CH |In another enbodi nent,
LI0| @ acm;:ldvmw@mrbem&euthe s cortfipamatiopdyidhe mquipmiest and/or
W are is.l. and E- K- R16 and
G B e o sl BN o P T S one
enbodi nent of the conpounds of Fornmula Ib, Uis CR18,
wherein R18 is other than hydrogen, n is 1, E-R15,
K- R16 AngchenRiiz diesragH fop 4 Systemprunnipg ¢ sNpgde hybrid vapor

2- r p t
bl SRt B e B SR RE Bbale BHRR) ' M i Fieure 4
RIge Bﬁt@h He rcopased v raog@rdensér ivhitCRidB an \évapuditoanaitGriith an
nis 1, gl K-R16 and G.R17 are CH, Ais - -, Mis

- RPERFION VAl (SHRAT oei PHIRRLY [VaPelp EPIBRIRFTION SyEle s howg in
pﬁgﬂﬁél 1), é BorfpledddrNGl alfsgﬁfég Ig&?e%tor éélﬁt?o%ﬂ Wﬂ%ﬂa@ a vapor

ot her” t han” hydrogen, V, and W 1,

EalRofher, - Ristgensthi, Rllﬁaaﬁmha&gema lpseSS@elz;omrM (rsducmgrwalve

ur.t wherein R1.is nal [
o0 PO e et vt B B PR S R0 B rftsrigat flgw path
R‘lE gyl a Ib, further to any of the above enbodi ments,
5, R16 and R17 are mdependently selected fromthe

group consisting of halogen -OH, lower alkyl, fluoro
substi |
ubst {1 et SHEfedp EHlom FpRBI Fieos IR, NRIGR 1 operats

el dicorvinsiontl awonimenwyclepﬁh@a aédlano&umwst]utmd Buvatenclosed
o e or nore substituents selected fromthe group

ysglla‘p% V%lfveSh§| %’&e(ﬁ are, gRqn, WRjqh reasgepbles thg same flow path as
0 I I
PR A AR A Bt
ophére msildt;on&mbsﬁEumm ahld\x@ﬂatmhkwves Bp U, amdhDl aye closed, which

bst | k [ b t ut.ed
ieRrB s o P TouRTh ASPIL LAt e By case the
ORkhIgNakd YidsRat | thutiffe h@dseHRRIr Yh - thkogfe'{?loulsnc&Ge for Parallel

enbodi ment of the conmpounds of Formula Ib, further
amnﬁgﬂra(tlh@ Mods2. dedsdd nembioes thegiseof boftethe s@psr eomnrpssion

Erbdj{%le s eré\;s {) clgs E?leq%ﬁ%iond%ﬂ%e?o@ v?l%wjer e'a%@nen and isolation

sedleat B dnfl o apet dleseﬂfa@moﬁ'ﬁﬁﬁ IRigired. ofhopistepnal teferred to as a
substituted | ower alkyl tionally substituted

mbaléi I@Wemdmutﬁﬁamoye §%’§sqr@tmne hetcgripairat aud/Rs ppparatus

I t
HELU IS R TR e R i e R

pgmydtomﬂlmwmprysssnbst ituted with one or nore
substituents selected fromthe group consisting of
hal ogen, -OH, -NH2, -NO, -CN, optionally substituted
| over  qien! andiphic- 16dRid % us’é@%ﬁ %e@%ofb%nﬁ%eeﬁ&@gycfléso(%yﬂﬁtmn
group consisting of optionally substitfuted | ower
ahidygpoo pompmslloy) suydri directy lioked bedaksd thecspmlecmﬁdgbl;pnt gas

b t ut l o |1 t1tut
P DL R PR P e ey L EBRHEE dFoaFoT o FotBIG, hea
ama@gereﬁ@ﬁﬁkéﬁaégth@fov@I@n“ﬁyélaeﬁic@éncFor nul a Ib Mis a
bond and R1 is other than thiopheny [0047] In

anot her enbodi nent of the compounds of Fornula Ib, Z
is N or CR18 wherein R18 is not hydrogen. Further to
this enbodi nent, as allowed in the description of
Forrmulalb, E is NRL5 or CR15, K is NRL6 or CR16 and G
is CRL7 or conbinations thereof, wherein at |east one
of R15 R16 and R17 |s not hydrogen [0048] The

o s Y — .



Z1l is selected fromthe group consisting of N and CR34
Ul is selected fromthe group consisting of N and CR
W0 2088/124576 el ect ed from the group consi sting of PETZHS2006/018733

© o gndess€f Op MBS sel ected fromthe group consisting
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of a bond, -NR39-, -S-, -0, -NR39CH2-, -NR39CH(R40)-,

- SCH2 The pfdstid invenGbBhNEPPovidesSnpphiRE8-for mﬁggemperature

- CH(R40) NR39-, -NR39C(O) -, .and - NR39S(Q 2- %

that gxqogieg a ybrig @poReormressiep- a‘asomi@nb?dﬁ Fcr%h‘?é 44 to

t E

800 doplad el ek (R Slp of Ecpatiithrd Cé@aﬁ%?eé PO for

ekarhple ih €l fucmnam ok Swaker) Fet zamhcé 1 ’vaeear(paraémﬂjnﬁy 1n@11de

andKlare,ornoneO‘EliSl Kéflglbmﬁl %‘ﬂ

§PmEPnaniiosueh 28 an @Psorher- LNeHIY Séu%no"\}’icﬂ VPRIV g puttiow

géd i§Bowlof Hikat ﬁlcf\éaE{%the ZSsﬁfbdo%gérﬁﬁp%bf € laycordp@ssor
sent.when n 1 s and J1 aré both C, then one

dbeE mahahidlly)) swmerortm am@ut heayobheeongfcsed sfdakiabiserber, a

N, Oor S 0 both E1 and K1 are t
e e e S
s o, STRO §fifdkatus Ao R¥ Bdthpedd tofabnddnesr amdesvabbrbtaandhits
K1 are N and the other is Oor S, R36 and R are

atitenmn, exgiopion valve, siwiar ¢p FaquRTACS 1used N dfd OFdigary vapor

SR P bl Sy 506, Ayttt et

ph tirslRdl drhedrieshemfigiration NyvitR3fe i aboab stestriterd delatmentskKaf an
is N R37 is absent; Cy._is select omth g
- cbempen ﬁﬁh&m@% |cas%lpkyThe ﬁ@%aé%%&ree FgApabls gh Xbgpting &
If'h ﬁflo o%gﬂ?e%ﬁﬁh ;%%5 ﬂfi@ ReRderhy YorkebeCinBet of the
gr 0 y

consi stl drogen, -OR4 1, -SR4 1,
-rBﬁ-I@érajlts dédpdbeiRlerein am@é@g@@opm ot mqnnga@s(rb)ygs;&ngludmg for

angPon iy af aho AU, oty SPRBIng v P BB st s

SdéBa?Jlé b bestuhhg AnpRge OF nitRE Sf Wbés@@rdssdeiahlﬁﬂt ledlein. Yet
fromthe group consisting of fluoro, |ower al koxy

fanatheo emibbémmtmédhlﬁ dnweantian ko Ry apPBARE sabﬂt@mltaﬂws shown or
uor.o .subst | kyl t hi o, nono-al kyl am no,

0463%{?‘%?%“& 65 O%I%?qur qu?‘ het er ocycl oal kyl , "aryl, and

het er oaryl , mhereln cycloalkyl heterocycloalkyl

aryl, and het eroaryl. as R34 or 5, or, as substi

of | owdR appaEsies af GBIy ensioR Y ‘éfiﬁ%%%tedtf%fd%“e HT, ﬁ%ﬂ‘iﬁ’ﬁe‘i or

t l£ f URLC ﬁﬁit Bﬁ

e?acﬁﬁi" bs Nhlzrgﬁ'[%ﬁ?t&e I\I(Exte@?eé,( %{)?glb\l‘ll&-ﬂ r}ﬁaﬂ&ﬁqfén ﬁf‘%o dder, an

-18&4521;1&11 -dNbIRAQ sy stddRAL BekiRer orl‘llRB’Q]@(Iﬁ)) REach ONRSQS@S))'@REI@S may

-S(0O).2R42, . hal oge | .ower al fI r ubstit ut ed
Sy, o PR ATERE oo ABRiel R 0P Gmay be
%Bﬁ%eln’tos a M@ﬂ%ﬂd(%ldeysuﬁﬁ et tflfcﬁ M) €raltl, QuPlane, or
consisting of - 1, -SR4 1, -NHR4 1, - NR4 1R4 1,
- MRSOEVOEROr nransnaggtsm)oz rarylbe ingorpgwied intow piege RY pquipment
\/\%’é‘boal I%/ Pm roc tcI oal kyl , aryl and heteroaryl,
&F A Fesied gr%mie s optional |y substituted with one
or nore substltuents sel ected fromthe group

consi sting of fluoro, I ower al kox&(§ tf@l uor o subst i tut eg
| ovver Ehusouyenmqmlﬁo ar s HIAPPATAERS T Beasiogian Ahaget, medium

| (0 :
cyc ﬁ%‘c 1tnE1lu? %ﬁﬁﬂﬁ?%ﬁ fo ’ a%llﬁ%{é%g?fggrn; xture of a
\M‘lﬁﬁ@rﬁht(hyldlﬂadblsyﬂbﬁnﬂ;l et(b)’ wgymdraiaf that recaives theandcture 'from the
het er oaryl _as or as substituents of | ower _.al k

RRRSoBSE HERARRS G SRS L SRR TSGR i rgbor form, from the

ti I,
- %?Mehﬁé,ﬂafhg\r',@és_%ﬁ&?p{e%?% %ﬁl ﬁl_llzegre%roa%ﬁ% Elgﬂ,)osfz O&%)Zz,i)fcondense
-SR42, -NHR42, -NRA2R42,-NR39L(O R42, -NR39S( 0O 2R42,
-S(O) 2R42 hal ogen, |ower alkyl, fluoro substituted
| oner al kyl, and cycl oal kylam no; R is selected from
the group consisting of hydrogen, hal ogen, |ower
al kyl, fluoro substituted | ower alkyl, |ower alkoxy,
and fluoro substituted | ower al koxy when E1l
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is C is absent when E1 is Oor S or when n=l and El
isN, and is absent or selected fromthe group
weomsiistrrang of hydr ogen | ower al kyl, and fl uoP@I/US2006/018733
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lasaleddn SRR oup consi sting of hydrogen, D
\F@(&r‘)@&ﬂlﬂﬁé fat@{déﬁ)fﬂl confidrises thesapet Wndgt BLFSTUHEY a gﬂwi (
wer al koxy, an Uor o su ut o o
aKpressur€, red@tlgns@wce\,\,ﬂ)éﬁug@l kf‘)éttbttlber %%md eﬁbﬁg_%ﬁvz d "
AL WA SEL Iretled BGuifi e forhe ngxap ot Liqut
OBATIEL P eSdtf) Ed%ggtgg régéuggvg r al ksll11 and fluoroe . .4, 4
dBshbt Hitegerbigyve (e)adnkgptapotabn thatoreggigesdhe mixfyre pE Haid

| ected f th t
FrabogeH O BA BIEG) DRIIE TS Ran ) @IRR.t0 evaporate
%i\%e 1@ a %i Aéoﬁ(éﬁxd ?d”gmfn' QN ShdSsesid poittieds b Huedn geak 3P OTh éﬂ

or*1s absent when Gl isN 9 at each

Qfifpressen gligat irsceivedshe @d%mqrtyors of & wirsToih PR mcreases the
consi sting ydro en a " tO the
B@F%’é‘? dherge na\na a&% ﬁ‘lﬁ qult Weln dlekd refrdblr Vapor

congl stl ng of |ower alkyl,_ and t
# QS Ut i Ut eshdunwast pdske;d theRcdnd Borgien ltiad f?%ﬁ{m
the group conS|st|n of |OMﬁ§¥a|ky| cycl oal kyl,
he;scgnwymgtbalekanoratarr\ylt QPRP eroaryl, wherein | ower
al kyl is optionally substituted with one or nore
substituents selected fromthe gr oug con | stin
f1 uor ephid Qedntish Iﬁtmypro‘hﬂemamamw Q¥

Imﬁ“@&q?'@%%ﬁ%fesd;' gﬁr ch gaai %x%?s Qﬁﬁfuré”o'f)ﬂ hHXtﬁre of a

eroc INY:Y Bﬁtﬁrtﬁﬂrmbmvmp sjipture from the
%1%5%“{%8%5%{%0%%%% 9% %n, aryl., and.heteroaryl g8 the
%sdrb@f afd heatbsitd tmvémesmoé'repﬁ@%erefﬁg?{f}’i‘t 4 &R e

optional |l y_ substit apdst i(buerbsdenser
segqsg@pyétd a%{ @}ﬁr?zﬁgs g)re i Igﬁdg'éﬁfr@ é_}b@ (ey ens

consi st ng of

- CN,
ﬁg‘f& igés DeNdderatdtRA conBRAE, the W;_mder préssure

R3§ O R42 - NR39S .
haal ©deuid; | ¢ier pl@SS)l;l 4 re P‘P%]r g‘?f?oéf?tig}h‘g& %)l‘véﬁr}(ﬁll? [Eeihgerant

o U505 108 4 creasopestidn o i

romthe group consistin
: 8?"?1?\11@' a0dl vaphf—‘frﬁiﬁgémﬁﬂ ; oafek ph ef(a??om@?,elpggg i P&Q%é‘?‘&? fo thce1
owe i's option i i@
substt, NG q.fe?,pggq éqj %erkihgl L LU WhE MniQRfe @F H@ an

group consisting of

}c lgg‘]gqrrofg%e]r% t tﬂt@?éés tfnloﬂ%lg o pRsdire uedadtibodevicakk exaporate

Ni O uor osubsti tuted | ower

MgROread diihg Miqnid, to dbmm fiksf laadispren ngﬁcqf gﬁ% E‘Y?POI ®a
0050] In one errbod me % aink ¢ the
et SRR e rilni s

Ofp%%glrn%u ﬁaeire%f Cand %Q&é& thé fasepenionddfirdret readfi 2@ FHP BRGSO

is selected fr

m t he
cmdatseng and (gNmndmt that PREESY R&%%E'\( &f &e refrigerant

OCI—E NB39 O and
i Nﬁ@gske@flﬁg,t ep‘?"é‘?‘gr%@&\?hag?eu n S(B i)s NR39CH2- ,
_NR39CH( R40) -, , -SCH2-, -OCH2-, or - CH2NR39-. [0052]

I n one enbodi nent of co_ ounds of, K F dium or
30 GL and 1Kh15én‘@n@0n als@ PRV %Ppﬁarawgéggﬁgaa@?% gnv\ﬂ@re ‘Jétusrrﬁﬂ3 i

|s C | t £ aUmigonsioftd ngxwfe of a
B SR e
390t arrdNﬁBaQs@()ﬁB)ent, Abyla gbm@ts( @»azreceb’ & e m
vvh VB -
B L

di ment
d esding Bf BéSretiizesait eepat (cr)cﬂwqm@essof
grgg %nzs%s llﬁ%eﬁf%'si‘hﬁ %: H2, -CN, -NQO2, hal ogen,
| ower al kyl, fluoro substi t uted | ower al kyl, |ower
al koxy, fluoro substituted | ower al koxy, | ower
t hi oal kyl, fluoro substituted |ower thioalkyl,
nono- al kyl am no, di-al kyl am no and cycl oal kyl am no,
preferably wherein v is 0, 1, or 2, also OCor 1. [0054]
In one enbodi ment of conpounds of Forrrul a Ig n is 1,
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-NR39S( O 2-, preferably wherein MB i s - NR39CH2-,
- NR39CH( R40) -, -SCH2-, -0OCH2-, or -CH2NR39-, and each
wWeRAM6i13473€| ect ed from t he group consisting of PCHPS2006/018733

I\% r?ce%‘é%\lg%ﬁ {'\% ''''' ﬁ%gr{ ngg l%?nﬁr%c\%ﬁ%{daﬁktlﬁ&l mc% }aé’%@ i pressure; (d)a

Sohddnisty l@dtddoneroxihdiiyxy thd ebject, teilmal kuyi;pacé tcubcf beated, that
substituted | gwer _t hi oal kyl

no al k
APeer Y65 ThY 3ReT Aioen &P@QFQ@W&HHE %9( Ef— é{m R Epssup to
' Sl idds (539r Breséﬂr@ Qe&ﬁoﬂ- de{fﬁgﬁﬁﬂougﬂ v@lﬁ@h Qﬁ@) ghﬂeﬁ% ant
ound Fornmul a 1g, an
FR&Wn@ﬂhe R8bdamser (mosds tdn yadluogythe préssurcod ﬂmﬂb@dd beeform azmixture

is . CR34, Ul is CR35, and 4 and 5 ndependen
e and anty st (Dot SPPAGR R BYen Rt of
]hquhiih&g 9fpor! leMBeradk ek paske tiRahdtyihe fredsareoRiGd Al device to
aryl and Heteroaryl, wherein
Gyepwaleke rhmaising igHid 40 lfwn refrigerapinvprest ddoke) y candait that
L G R T
NC2, -S(0O 2NH2, C( @) NH2 -OR42, -SR42, NHR42

-NR42R42, -NR39C(O R42 NR39S( O) 2R42 S(O) 2R42
hal ogeHis IW?OI%IR‘%/PYOVF]I%@P ap@(aﬁ)gﬁ for &P%ﬂg( %x)ﬂséwe% Reqium or
asggceci'ﬁ:%t qm:llﬁ}i%) r(@l)ngn Wb&hﬂ'fa?'f&“xﬁsoweﬁm&hll@y bf laSmixture of a
optionally s stltute W th one or nore substituents
srefrgetaml ahd amabbabentpufb) @ogmesdtmn'tgatorfecélmsoﬁlo milkowe from the

bstt d |
ARGPPh et BP0 PR 1o Pty R RN gR A, form, from the
%@&b@ﬁﬂ‘ﬂh@iﬂc@é&seéﬂhe@ré’sﬁﬁ@rﬂf HRe ref elﬁﬂtc\baggf kY(b)iH‘cBﬁlpressor

In a further enbodi nent, one of R3
Hhetrreegives the dapdidrant H@rgemram and figthss Blcreﬁswtwﬁﬁure (da

cioEgt}eﬁstc]Te g&é rrcla’l el eg)r’%@el §at1 %o?n Jlr%;gcng&ggbr hl% mﬁfcﬁns%‘%ﬁ? rVFpOI‘

andeh gteR@artyla REEA0 pf(¢)om gfdsyurs wedictibhl tdedlcw thidugineviich the
nore_ substituents selected fromthe c?r oup consi sting
ofquidreirigept leaving thengopdensey gssqgp re q\mllzssur@ﬁtbe liquid

B S of AR R AR R0 m??ﬁ%%.‘%% Hated in

I mwmrm@} toythe objeck, ﬁmdiuﬁﬁbﬂqoh@sﬂﬂoﬁm coalwd thhiereedimed theverixture of
and | ower .al koxy are optionall substl t.ut ed

IS AR it PeSef BBl PRI g devick to

C&)\%gbl%ﬁé 18 Rhafldin® ‘h@mdl tQVfgfm %ﬂ% dant VhpR! Bnd S bddduGhat

koxy, | over l'uor o substi tut ed

| pasess thé feftigdra, vanmﬂoawangwemmatou tathkpbsorbero, and

cycl oal kyl am no, further wherein the other of R34 and

R35 is selected fromthe group consisting of hal ogen,

| ower hikhven®iof alsoWesviadsOppcesstir Bédling Qnatbjert, kiédiamchr a

| oner al koxy are optionally substituted with one or

niveee somPtiFinge(d) ebswbiag retigerain ieper Yithu ebieshat itpgorm a
or |

" P e i ffbe of bR, RHHBhhY b forof i, from the

aabsyiticht and nnmwtﬂeyﬁmsmmemf thé reftigythatnvapor; aoy condensing the

.—A

- cycl oal kyl ami no, [0056] |n_one enbodi nent of conpounds

oWﬁF%fF%IVéPP’gmdéééFPSWS tq & lidpdpdmerammtivyo dag e ameriy or
I St

vve? tgllﬂl%yfl% uor re‘a cmg_tlﬂt %rfe%eki;&dl%%eg%%@ and

aé\kapm;aimg [t redri ga:rhmitto tfomm dirdt amé rsecallnldqutioﬂscnfﬂcﬁ‘lgerant vapor;

thi pal kyl,. fl.uoro substituted t.hi oal kyl , ..

0 TP Gre e na g PR oo S CEP B e ggepnt vapor,
P ﬁ{eﬁbxl sk sibject th@Mirdt, petis® JBQefiriserad viafor to
d%ga Ule?g%@%%5ﬂagﬁ tc)IS:ES4Jand R35 é?e i ndependent |y P

sel ected fromthe group consigting of hydrogen, -OR4

1, hal ogen, |ower alkyl, cycloalkyl, het er ocycl oal kyl ,
aryl and heteroaryl, wherein cycloal kyl,

het er ocycl oal kyl, aryl and heteroaryl are optionally
substituted with one or nore substituents sel ected
fromthe ~group conS|st|ng of -COH, NHQ CN - NO2,
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| ower al kyl, |ower al koxy, aryl and heteroaryl,
wherein aryl and heteroaryl are optionally substituted

WOWak/124186 or nore substituents sel ected from tPET/JS0OE018733
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al kyl, fluoro substituted | ower al kyl, and

cycl oaI kyl am no, and wherein | ower al kyI and | owner

al koxyThis énaptib ARblprowdesd piodeRdorbddingn® dYjediDh8dium or a

substituents selected fromthe group consisting of
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%@e&ef%ﬂ 0 rRIESF TS G dedusirg thel Risssre Pk the
Ui@Nekgéraaub t skl tidemLs

gg(ﬁ é_ct ed g%éf om %{hdetegrﬁ%mgoﬁlg i sti %Eal{{?hfpﬁor oﬁt'y b We object,

ankdiay, of spage do hgbenollddy tie doro fiest aaﬁlﬂea(gnd paviens of refngerant

aIkIthr quo stituted l.ower al kylthio, .

ol ki Bhsha %Ifwcarﬁ% Ui resSiF vl A tnBortion. of
[ﬁﬁ%’e}aﬂtnva@ﬁﬁ &@@ﬁé g GRP pﬁy rtgssu%fecF Qﬁ@lﬁrﬁt b8rtiod of
is 1, GL and K1 are C, andEls C, preferabl
WisEigsrant raper 1o, couglepsation|te digui; f mﬂn et rgpeampg step (a) to re-

C%%é%s %tﬂ&{ébso%mgond p%ﬁé@ g%fﬂger!a\lnl%gr%c'_}( RAD) -

-NR39S( O 2-, pr ef er ably \/\,her ein i's - NR39CH2-

- NR39 'Ré‘a‘? -, or - CH2NR39- , _each R45

is sel GPII%PISH é)f@‘rlérrpa RioRess oy heptige anhject,Npgdium or a
I

 Sass POirE @R EBsorp PEACiRefah vabor AR, LAY form o

alinkawg; (bo\matmgﬂmahkwrge tcr baparate sifitgdrantyirevhpoo e, from the

t no- | am no amno a
RV ARG thF RaTsh by e EFILaPT e fuigher ncreasing
aths §rdeBiire bf thelreliSgritd 4apddlmbchafiday: @o%s%h%geram
are both hydrogen.[0059] In one e odlnent of
CYAPROWREES POTSSIEE toraliguidgin proximity,to Gie ehiectiheding @, spacwito be
fE}}ég%d{\Ih§5 é%)ucﬂ{ eIh% S@'Q%s%rewc?ﬁ {h%l lnwg.‘;%(bl Sﬁ’rgr'aalw S egttinegd the
ﬂ&ﬁt@@ﬂ(t R4 @rm refﬁ@éﬂnt vap@E}H%nd (HGepdRag -step-%g@ﬁ( Dsorb the
NRSQS(O) 2 preferably wherein M3 is 9CH2-,
e Ry with egbsorbentcip. . or - CH2ZNR39-, each R4S
is selected from the group consi sting of -OH5- NH2,
-CN, -NO2, hal ogen, |ower alkyl, fluoro substituted
| ower Hiikyiventiowelso akdiddas,a frocess dorsedoding tat tobfbct, au&ltium or a

R (o) éﬁ%r‘fﬁsnrﬁ%g%%%&vﬁg“n“{ﬁ Graphporbert o form a

B8l K BEBAS thd hak@raR)! e Yarlt Si
al so Ooir(w, leg is CR34 and EJl IS e5, ’aﬁg‘la%ﬁfdgﬁld%rl?%the
monbmta@dnnr@msreyh%meem@df the Mgﬁengrapup @ figittsr imgeasing

-OR4 1. hal Kk cl
ioe BYSRORRE oy ey B RarPils, R Qb Brehlacran
C%pbﬂainﬂyﬂ ,pré%eﬁref fRevcligalikyle) asmbingnthehgtelRar ot 1R quid

optl onal l'y substituted with one or nore substituents
frigerany Fdavaperating Bgebisssns ta fgmorftigermt vapE, in-pBXimity

0 P, 5 S 0 i 0

hbsatyethe relfiogerantataloyt with kieaibeorderitst i t ut ed | ower al kyl
and cycl oal kyl ami no, and wherein | ower alkyl is
optionally substituted with 16ne or nore substituents
selected fromthe group consisting of fluoro, |ower
al koxy, fluoro substituted | ower al koxy, | ower

al kylthio, fluoro substituted | ower alkylthio,

nono- al kyl am no, di-al kyl am no, and cycl oal kyl am no.
In a further enbodlnent one of R34 and R35 is

' o, Y s o T |
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| ower al koxy are optionally substituted with one or
nore substituents selected fromthe group consisting

we@boohhizor®, | ower al koxy, fluoro substituted |PEEDS2006/018733

al koxy; tower-atkylthio, fluoro substituted | ower

al kyl t hi o, nono-al kyl am no, di-al kyl am no, and

cycl odlky imventian alkolpidvedesvdgioesss {H3dkatiag by dbrgemdlium or a
018726 [ 0060] The conpounds of. Fornula Ig,.and all.
STBOCHOBHTRASHAISS (Jat fGoRtes RO, YaRel CORPTESL- FR5 OfRtioRt cycle
%y> ) 1Bfhing Uh fa8 dbR8IbEf @hRiurBlofTd Rfrigdar? A8lilandd¥oMent; (b)
Friis protei n ki nase nedi ated di sease or condition, such
amssihg she dhixtirosteda i genthies whplei that nprivre] 30Bddted o separate

RN e
rvaper & Bdleasdd; @) passifig HRYIRSHibEamt CaOPeR al dbliehser MRS the

bound to N (except where Nis a heteroaryl ring atom,
OQ/aper isondensefh apeer\pressuceciota lgiad én Noxgnigy Fféﬂ?@rﬁg&f?%l medium

i5maty §he, e Dol oo g b Bisklet & 8 Shetbion deyice
twhes thd pegssmreaf the tiqafd @iigdriayt iy tedgeiup, fort aaniitirglof liquid

in certaln _enbodi nents conpounds whij ch, jncl] ude )
| AKEges redtigtiants E%é’aﬁ%% B mgctateeot digeid dyvapos gefrigerant to

pa[neés%gBraitJ}Vﬁﬁgré M renRiftEDqMR 35 e Qpdrhled 1OForm first and second
-S -NR-, -NR-CH2-O, -0-CH 2-0, -SCH2-O -NR-CH
p@tions- Of Gifkigerdat, vapdr;CH{Z) PassingNFhcCHesCiportiorChiE T NRrigerant

PO tash eGP GRRARETA B PEERE (hegior g phssing the first

'ﬁ&)@(}@)tﬁ% Zefrigerft Qapbtithe corfdeileviHetd the vdpor G Dndensed

or -C(O-C-, -C(9)- CH, -CH=CHCS)-, -C-C9)-,

oindegpgysswe-to 4 bagd]|by repasdicheler 4epeend (tPepissivanthe ogeond

p ' eat j -Kit- I at i

RHBEGT B KPP baddo LinBeBer ks ! Beftal -3 3R o

amixauie wiee, seodidggorfion oPdhe $efrigp@nt Gapdnintbths abs&siberml s of

commercial interest such as cattle, farmani mals such

as horses, or pets such as dogs and cats), e.gl, a

di Seasenig En\féﬁﬁ 5159?r&}'1’&%'s?§ 1%'&%5%?% &%hﬂ?%ﬂr cﬁcna&hﬁm ora

activity (e.g. kinase activity). I'nventron netHods

i spact uearadppanitss that expctites tahteybsidbjapot canfitesiomagbsormiionorycle
t risk of a c-kit-pedi ated di sease. or condition an

G P ring doamebsOR & SHSOHRAT GrroRiseREr A o ORI ()

| Sassif@ ! iRl | @idilre ©F 2 FQNEHIG WhereaBR Alttu2UR- 88R6d theRpsrate

thereof, hi one enbodinent, the c-kit nediated disease

| efrigerandt imdvapeofarmp &ogr Bembserhsits anddpe piressatei afrthe céfagerant

including.mast cell tunors, snall . cell .lung cancer

Bt B TR ) by B R s Bt g P nere he

(¥pSr % condbhseB iddéopressuasto # Gyhidma(d) PRsinp RS QN@ refrigerant

carci nomas of the femal e genital_ tract, sarcomas of

neAoedeptel fayicewhgienthe puesspiscafdhe digpidirgGagrant is reduced to

\‘fmﬁt 'M@ux}e%ﬁl% ardCY R Peﬁgéﬂﬁnyﬂgfg%%ﬁ%ﬁg ARSAN ST liquid

neuro 0si s, acut eukem a,
aandt weapby refiiga pitite ah evdpenater inglroxinity toyled aigenpmsedium or space
| eukem g, stocytosi s, | anoma, and cani_ne st cell
t Gt geoafs% g SITREABINE Hidds @gepqrﬁ_eqf R _glgstm?é, second
r . atd|roi.g -
R B SR e, U g T e orlib SF R pofigerant
repecte ecomarsdrytpenaoasertbe pidssuae fi08E) atldithan pessngthe first

aspect, | nds of Formula I, Fornmula lLa, Fornula
TBRTEGh oEPTHETaR YARE" 4F 1S Guideb QTREn £ Y4RGF db pondensed
C@allieP Préts@d tom liREdPE L RPeRind Repf(cR BRI(£2BMsireOthet f26ond
treatment of a c-kit-nedi ated di sease or condition
selected fromthe group consigti ng of malignhanci es,

i ncluding mast cell tunors, small cell |ung cancer,
testicul ar cancer, gastrointestinal stromal tunors

(A STs), glioblastoma, astrocytoma, neurobl astoma,
carcinonmas of the female genital tract, sarcomas of

neur oect odermal origin, colorectal carcinons,

o o e




activity (e.g. kinase activity). Invention nethods
i nvol ve adm nistering to the subject suffering from or

wW@roosi1zk70f a c- frrs medi at ed di sease or condi t POIUS2006/018733

o e beoLh e Rt Ol AR IbsOibeF s tageal bep Ror i duna
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PoEte

fa g, and all sub-e nts
mifEeeFthe sleeomh@r&m)oﬂuhﬁw&lgeltath@OF At Wﬁgg m:‘1Ed| sease

I's selected fromthe group consisting of inmune
di sorders, including rheumatoid arthritis, systemc

| upu Fsrﬁ{%}fﬁgﬁta%'p?m(l@é@ prodégefoe hé&tmgraaxmhj etmnedipE or a

and ansp ant rejection, inflammato di seas
s;tala@ il el Rgp htus rtihad eRbwtesurc by m%ﬁ@igwﬁpgg Osfptlon cycle

emphys SR, 209 %&Fk Br ASEL ROt aaatnammhe £, (b)
b]g]l(%)ofoé@i‘@n% gtﬁ?&m‘?lj R noqfa‘étl s ncean .
étéﬂfg; 9lo/ aRiuR t@nd ghideaby siisre dhs onitéire 'ipfhegisfeto separate

ture or mneralization, inc
itigvns Gl veps oot Fomererobariaht e ahe 8h ek gﬁﬁgﬁm
met ast.ases AN eqhpressos t er
V@P@n’ér‘i}fsr&ﬁggﬂhrefﬁss | ﬁt?lg?g% telfaglf Ivﬂﬁu tis eulp ¢ "
IH&Q&I’SI ifsiprgssulel Q@) ?’Sﬁﬂg dteasﬁgherimt ApRArde éé’%‘l‘finé e‘f pg;@ﬂg‘ﬂ ¥
conpl i cations, an e d
wnihd bhiet, MPERBA! SBECL 0 O SR A T R RO i (oRBiecd Roder

! & & ersid e ﬁant tmnah expansign device
H’rngﬁgreego% i "(‘%)(a reFtﬁ SRS g

ated aspect, ounds.
W haplessuFoofitlediquil refageryitds F%luc?ﬁir %m rgu(l?&re of 118u1d
A vaanrnod] LSl 986 vk tb@l eranttoan
Me‘f?@@é{ﬁiflaﬁe%?tng aﬁuagd{h%Q{nx 1:80f Ruil 38M vhporirbRig

or theé treatnent_ of

T R A @ff"g%‘*“"p‘ feper
aﬁti?(lg'}apanssl:ngath@ hﬁ:fiﬂgﬁ@nt §§l§¥gﬁ?vdn$ Elb% gvapp ait e{rcr)a?lgsa}bgorber o
L v
obstructive Pul nonary D sease (COPD), enphysema, and
|a$1|sq 5Ir ?fsrhcl:ﬁ’lr %géiogrﬁgegrggﬁlé &p?%c%% go%rc‘?)oléﬂ%w% glﬂ}b/g? gnedium ora
%h%:'%[}g? o> p%alia%qﬁatséx‘éé{ﬁéélﬁ fybid Whptﬁrc&knpx%lonmbsorptlon cycle

eoporosi s, increased risk of

'Wﬁ% @@hﬁﬁ@man ahsbrboreemyeineeseha s4TigRiREh et ©
i ncl udi ng nephritis

{
|m§%ng tthe ,rgqx’uﬁg dhrd tg(egel%_ - A RLE eﬁﬁh %ﬁﬁﬁk”e' s ﬁeated to separa e

upus n ritirs), tubul ar
r{ ? g&efo%aﬁﬁﬂﬁﬂhataesbrbﬁnahncbﬂmwmsglap|o§ e Teffigerant
yp rop

nd cancers, incl.ud

a@pbe 1smnefeased1 | dekpaspiag ﬂ@wqiﬁggraws%quf é:g{glgl’e%g&% furth;r
(OM), . Dreast ga SAnCRpL k:&(ilﬁsﬁ}serlwhqet €
f@Pﬁeﬁ%erlt%lE’ffé%'lre’ Qﬁgﬁﬁsﬁvgg?%%ﬁgr ovi des n%?hg or. o

%ﬂ* i\ Dndeksell MEddrpsatredo arhqmﬁr, () pRssingdle refrigerant to

ease or condition in an a q

nmmﬁiansmn idewige yhﬁ@ﬁ%?]preéﬁlﬁ%f)% %i? hﬁ@t{ﬂ ﬁ%ﬁ%‘? 1sgred1§ced to form
ani mal S j‘l MR 5d0apSPIRE Gind! |(f)tlfalS§1ﬁg fistiixtas of hquld and
c%tninF‘ te pf fighi b fapbCfiREGS hor ses, pet s

&%r%@ﬂigém }o mewppr@rdngg@ggutyrtoébﬁ a‘p;te?to erﬁmm or space to
h t d i | .
g bglr o?agt e; r{végrﬁ tthr%gglgl ma{x?p{}p tlrSTBGVQ]? rhi¥h (Y B8R r@fnggrdﬁlt Vapor;

nvention neth

| BUS (U pRAH iR fofank Qfaﬁ&eleawbgethe esufoiat iy tfer ghaogher to

nms- nedi ated and/ c-kit medi
dirgRasstep (a)and di-farore miktareid diq 17 e ég’h?p%’ﬁﬂf ent.
of Formula I, Formula la, Forrmula Ib, or Fornula Ig,

and al | sub-embodi ments thereof. In one enbodi nent,
the c-frms and/or c-kit nedi ated di sease is sel ected
fromthe group consisting of mast cell tunors, snal
cell lung cancer, testicular Wancer, gastrointestina
stromal tunors, glioblastom, astrocytons,
neur obl ast oma, carcinomas of the female genital tract,
sarcomas of neuroectodermal origin, colorectal

carci noma, carcinoma in situ, Schwann cell neopl asia
aSSOCIated wi th neuroflbronat03|s _acute nyeI0|d

e . N



the treatnment of a c-fns-nediated and/or c-kit
nmedi at ed di sease or condition selected fromthe group

w@omsitstrrerg of mast cell tunors, small cel |l | uP@I/US2006/018733
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cancery "testirubar ca : I Bt eshi
Furor & G OBl Acrot. Cactbol HELe’ e SEL B SERE. from
cefrideramasstop (i)heayf wnmbiecudaad falusé irectajersteapcomas of
neur oect odermal origin, colorectal carcinons,
carcinoma in situ, Schwann cell neopl asia associ ated
wi th neurofibromatosis, acute nyeloid | eukem a, acute
| ynphocytic | eukem a, chronic nyel ogenous | eukem a,
nRéfriger antiddedoobrent Peist ocyt osi s, nel anoma, breast

.er, _ovarian cancer, canine mast cell tunors,
Bhy, asthna, rheumatoid arthritis, allergic
rhini tT8e pfagbitl MlvEntfml HOORIES refidblafNPBIk Wornpdei®hs for use in
syndromne, transplant rejection, systenc |upus )
iypride Heros s¢osnpIvEsien e rabsorgiem wyeleat obliyBrid Gripehicempression -

[ Y | mon | Se e . .
JROIREh YPsS e Ry 628, GRLE T Rine ot depgnding on
| thp adppsitstionhy @iee afehtbep if | tha, refrifeRmP Qalis temptistsr talged one
risk of fracture, hypercal cem a, bgone netastases,
gleErgstantorsfsksdy | Bomy nther sEPYP alCOREHHIS t Pg , huirﬂ@gorocarbona

ith n ' di 0G;

g DR op R0n ) OO ETO0E hEhER (o),
i owyeat i(Op), paben désxide (E0r)samfmonsi MF3.oagou 4D, bfdrogen (Hy),

For mul Forgula la, .Formyla I b, or Fornula | nd.
AV 08 a0 i U orinafido iy Sagatc RSP HEp efon-(idorpated
CIRREHISH 1 8dlediay Erodd VRN bRBIB OdbhsisBNE |oF @{jt@@l! iafdht-chain,
and/or selectivity on c-kit, c-fms or both c-kit and
cbrenghied or gyeley alkanes end bdinenstrightiehaine bsschrdorielic alkenes.
SuUbst | t - 1L f t Leyelie .
R bl B b roRER bl gt 5680 She bl i
group that in order includes a first |inker bound to a
first aryl or heteroaryl group, which is bound to a
| i nkerHg roiluptpcarbaporﬁé%%mfa 1@y aingBidgn gompgyndsy having any
h . | . . . . .
SRS oG Rue BRIGREN SRR S, IS LRk
| ¢atb@t-carbormebiibié bowds veitihydrarnd boiiat Ppints bélo )0 SC.- Examples of
-S-, or -S(O2-; the first aryl or heteroaryl group is
pg.ydr@{ﬂwpgarb% irqﬁigprﬁ?qs ,usg,@l} Ao ﬂpﬂ 1va1|opd§§]|uﬁ? idifluoromethane
bl i L 5 17 b ]
HIECPY: poffaRESidkiye, NGRS 1,100 K rocfikpe GFC-139.
el,hyll2-tedafioofokiiEhi? GHC-1346) d el , [ NHIG{ @poethane s(HFGA43AE)del,1-

( R):. th cond. ar or hete yl_.group is .
pqﬁgﬁwcgefdm}? I?H}%ﬁ?y], ’ ab%(il hpgﬁ()ﬁ%e Qgﬁé—zlﬁﬁg' ?1’1 gne embodiment of
P! Bty th® Wy MbrochiMo aefigérantd atA%8bMbd from the group
thiazolyl, furanyl, or oxazolyl; the second aryl or

lhmisﬁalgflfl@ﬂmmmeﬁlan@msﬁaazo,ﬁp?mommm ;| I1@5), 1,1,1,2-
B PHECHG®. o3 CP S RYE ) BEhBin, pa 11

gdiPluBrdethagie (AIFELIHQ¥) group, anethoxy group, a propoxy
group, or a butoxy group), a halo substituted | ower

al kyl (e.g. -CH2F, -CHF2, or -CF3), or halo (e.g. F or
ay. | [ e ' t ] c .

et er oGO M Rber ERRCIRR. oy MRIGRS R BLide Bhvigy any
r tdiibinatiau b thiotihe dndtfluokiae pattacaben tahd rincliide compounds with
6-nmenbered ring is substituted at the neta position;

t praben-pthpe dewble bapds Witk negnal batleg neints heloyr ¢ fe. An example
position; or the 6-nenbered ring is substituted at the
nmeta and para positions, hi particular enbodinents,

the second aryl or heteroaryiggroup is a 5-nenbered

ring; the 5-nenbered ring is substituted at a position
adj acent to the atom bound to the second |inker; or

the 5-nenbered ring is substituted at a position not

adj acent to the atom bound to the second linker. In
particul ar enbodi ments, the 3-position substitutent

o,




[0070] In particular enbodi nents, the conpound has an
| C50 of Iess than 100 nM less than 50 nM | ess than

meonM47I7(ess than 10 nM or |less than 5 nM as PCT/US2006/018733
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qareni a%gro'qg Pocgl%ﬁr alréﬁﬁ‘g%%ﬁ@ptu(:s‘gﬁl(l ngse aeti Vidoftion is

assay for c It and c-fns kinase
afitHlstotlifluofomakarteg OFGetdyodi nent s, the selectivity of

t he conpound is such that the conpound is at | east
2-fold, 5-fold, 10-fold, or 100-fold nore active on

c- ki t ’H}Fdrgéfﬁoroﬁﬁoﬁ‘amoﬁ Iléﬁ{gef"aﬁ% ﬁlail qﬁclﬁ@@'&oﬁl@oﬁ?&s’ with any
PDG-, or both Ret and An addi ti onal
aspditatioh  dhilydrogeant thxmnee Iaad eﬂuwrmec ovifo siarbaan sind haclude

i ncl ude,a therapeutica effe v anount . f a.
st Wi EPREea R coR iy S AR oifibg Boinjs petow 0
a:@j B bxsthe 8Fh adurRRicofidbes @ffon @Hﬂge@ént L§sFRE foP MR invention
pharmaceutical 'y acceptabl e carrier,” excipient, and/or
dinéludestchlorbéifloorppoghane §HCEER22)nc ude a plurality of

di f f er ent pharmacol ogi cal ly active conpounds, which can
include a plurality of conpounds of Fornula I

(i ncl udi&8careb v @Bighnts! Ray Iighai bodgoub @ welkhagi doeitisation
thereof). [0072] In a related aspect, the inventiaon

prciodias ap wgrbpn@mduln@u@m@rap%d@a@mqaébpnasarméwbé@laonds
her, rtlcu a di the |
AR g bt bR bREY “Cor Beige B AOSRRR bbb A efanes
fusefillebr BRCIAEREN Miclide Prlitiromathbax (FENYElaag Q)erﬂﬂoroethane
bag; the conposition is approved by the U S. Food and
gb 1l%dnmi ni stration or simlar regul atory agency for
adm nistration to a mammal, e.g., a human; the
conmposition is approved for admini stration to a
manmmal Noe-flgorinated hiydrocafvon r@frtgekdrts usefd! dor the invention may
c-fns- ned ated di sease_or condition; the kit of th

HGBAE (TBIRATco | SIS, SPYIATEN DTORERS DI BRPAR, REPYIRS; Ghtave,
Q&H&kzng%ﬁﬂhhgﬁ that the conposition is suitable or
approve or adm nistration to a manmal, e.g., a

human, for a c-kit- and/or c-fns- nediated di sease or

condi tion;..the conmposition is pa ed in unit dose
Sonel ehoBirbatan AT RRRA APy Fad spEcted el B Soup
Oéontsiaﬁn$ 'okq{Fdf-@Q7$]]FCTmES IHF@HBMOHF@ $U P IHOUTC- A4S a, AHFC-152a,
met hod Tor |dent|f or develefﬂgﬁ addi t i onal

3,

cHEﬁohﬁidH% ZQ,eFGﬁ% R?r116a|€§Q:1 eC@za z:r@;zr &leedr, H20,

oRetbafl el A G L Hofig| bitell kY and

Ihomgmeornula g, and all sub-enbodinents t her eof ,
active on c-kit and c-fns provides an inprovenent in
one or nore desired pharmacol ogic properties relative

to a refanRRcss Q%Hj%%léﬁg aGt hivE RBAS E é&tacﬁ.{wq @%r %ﬁlng

sel ecting a conp any, that has an 1 nprove
| fentpeeatute sor prespirarappoairiati forpelsoeytion, equipmebty In part1cu1ar

di dul at 074 ti
B "0, R BB Sl 991, BB e

pﬁ%ﬁ&% 8L tPhORBYndidn S tHE miRtuke Wifl ©cb@inEhe té@iBerant
hr or longer than 4 hr or longer than 8 hr, aqueous

sk@hkﬂo iftom ythe caba¢rpbomamailmgkﬂysnetry n‘éﬁe Ratent 20945, 19,092, for

oral hioavai abi nor e t han 2

FEt e o @Clofeﬁ pﬁ?‘%/ 1OBICar %hs 688 g%%%l af@ppositions  of
deNRbRRPSMne t{}@@lsgyesmﬁﬁmob&tmmea(mbmb)l phl  1,1,1,2-
tines, i.e., nultlgle rounds of preparation of
disiraflaerobancaiiGr 342} for upeas 1efrigsEAS: | onal rel at ed
conpounds and eval uati on of such further derivatives

of rel ated conmpounds can be carried out, e.g., 1, 2,

3, 4, 5, 6, 7, 8, 9, 10 or npre additional rounds.

[0076] In another aspect, the present invention also
provi des a nethod for nodulating c-kit or c-fns

activity by contacting c-kit or c-fms with an

ef fective anount of a conpound of Formula I (including
Fornula Ia Ib, Ig and al | sub enbodlnents thereof)

. 1 4 o r o



(Br), or iodo (1). [0080] "Hydroxyl"™ and "hydroxy"
refer to the group -OH [0081] "Thiol" refers to the
W@er@ap2478H. [ 0082] "Lower al kyl" alone or in PCT/US2006/018733

b L mcoiinatikion sheans an al kane-derived radi cal contai ni ng

20

from1l to 6 carbon atons (unless specifically defined)
tD It gcludes a straight chain alkyl or branched
A&E%F“The strai ght chain nch Qahso
ot adhegratratgnimESh e BorREgon b E%%*“z%‘)g‘;‘ pe
conpo .0, many fon finéil leyd:anl e any ionic
lig E‘H‘t’" IfHiC 4 h&gh ﬁkqﬁé‘g@gﬂp cg},tvtpal nlbn ]lr%bsox%uon
o OB opy L Uty o f@’%‘ﬁ?q"%@i Pl Wepiing i
1 uids.
oF@he irelightagt g‘tﬁb‘é’t PEtLiE% $ifsREY© & a bt eno hngs Io}vl\}elﬁ perey
at d ReteiY stebsiired éol achighe Sshigh-c

irade o el R iR i

rw se, wmth one or rmre
AficidncylatRbrpbion aydle. 1gnio llqtgtrls,gﬁlgglbgqeld(e W (11]13 702

at any avai | abl e .at mto [ t ﬁlrﬁetgmegjgwwbn acid-
(ahé referpnesrdhegistied éﬂ@ébg @{é ct dﬁf romthe grou

(:onz‘il %Haﬁgagﬁh felotionCbk by 183 kllt[le%,temigm a- @Mctedc’(l@)O@p-contgmmg
N, they\uﬂsy @)a C( ) X &H]Z‘y se\;\e'fg( Q}TMIGS such

9 S erma; SF '(ﬁoﬁ)tt%hve ) GRcatlon or anion
i%gﬁ%;ﬁ?ﬁgﬁﬂngcfa%@m%gy ang( @3 ‘%F& gion’ ‘such that

NHR NH) NRbRc ow about
' -ttbeﬂmi(o@)aﬁl@ anmcm?(m%@r@ﬂ% Bfg%é‘) %&% fquid &b or bel
-NRaS( O) 2Ra, - NHC( O) NHR3, - NHC( S) NHRa, -NRaC(O)NHZ
IQRakf S) NH2, - NRaC( O) NHRa 5- NRaC( S) NHRa, - NHC( O) NRaRa,
- NHC( S) NR3R3, - NRaC( O) NRaRa - NRaC( S) NRaRa,

N ek B ISR W o e o
{h&formaResi bl e substi tutions |nclude

§g%§g%3%g?§%h8§§&s%bstitutions such ay are I ndi cat ed

her ei n, gftor exanple, in the descr|pt|- of conpounds

of For a l

l ggnd all
aViai | abl e
exanpl e "fluoro

subst | ower alkyl" denotes a [\al kyl group
subs h one or nore fl , such as
p&RY| uorN)aI kyR® where preferabl ;ﬁzthe I'pwer al kyl is

substituted with 1, 2, 3, 4 or 5 fluorgt atoms, also 1,
2, or 3Rl uoro atorrB Waile it is understood that
substitutions are attached at any available atomto
produce a stable conmpound, when o] L ViaSubsti tut ed
al kyPyridinem R group of a noiety s&lé}h'{agg’nll , - NHR,
-(ONHR, and the like, substitution of the alkyl R
group is such that substitution of the IkyI car bon
bound tomany -0, -S-, or -N of the n’?ety (except
vvhere-l\Bls aheteroaryl ring atg_n) C

t|tu ts trrdt woul d result iR%ap

] |het er oaryl
bound to
any -0 Z of -N- of the noi ety ‘bLewer
al R ene’NrefeR3 to a dival ent alkane-derived radi cal
contai ning 1-6 carbon atons, straight chain or
branched, from which two hydrogen atons,_ are taken from
the p?ﬂm,dqﬁrumn atom or from differdHBZ8M Bon at ons.
anples of | ower al kylene include, but are not
Ilnlted to, nethylene -CH 2- , ethylene - CH2CH2- |,
propyl ene - CH2CH2CH2-, i sopropylene -CH(CH 3)CH, and
the like. Optionally substituted | ower al kyl ene”
denotes | ower al kyl ene that is independently
substituted, unless indicated otherwi se, with one or
nore, preferably 1, 2, 3, 4 or 5, also 1, 2, or 3
substltuents attached at any avallable atontto

o _L_l_ o

1 . " .



“NR3C(O NH2, -NR C(S)NH2, - NR3C(S)NHR3, - NHC(O) NR3RS3,
- NHC( S) NR3R , - NRaC( O) NRaRa, - NRaC( S) NRaRa, - NHS(O) 2NHR

WQ 200bR43(€0) 2NH2, - NR3S( O) 2NHR3, - NHS( O) 2NR3R3, PETMRS2006/018733

S(O2NR R3, -NHRa, -NRaRa, -Re, -Rf, and -Rg, or two
substituents on any one carbon or a substituent on
ea?$4of anylsﬁo carbons in thjﬁglkyleni,ghajn may j oi n
to'fQrma 3 menber ed nonocycChi pal kyl or 5-7
menbeked npnocycli c het erocycl oaNk erein the

j gt er ocycl oal kyl

are pp ally substituted with \jor e

gbs écted from @i g e“e/égﬁéféking of
al ogen,Y-OH, -NH , lower alkyl, fllNoro substituted
| ower al | ower al koxy, fiuoro supstituted | ower
al koxy, pp2wer al kylthio, fluoro suldfituted | ower

al kyl t hi'd, nonoal kyl am no, di-al kyl am no, and

cycl oal kyl am no. [0084] "Lower al kenyl™ alone or in
comhi nati on neans a strai ght or hed hydrocar bon
00235F&#%8m§16 car bon atomns (unrgggﬁg%ﬁkifically
defined) and at |east one, preferably 1-3, nore
preferably 1-2, nost preferably one, carbon to carbon
doubl e bond. Carbon to carbon doubl e bonds may be
either contained within a straight chain or branched
portion. Exanples of |ower al kenyl groups include

et henyl , propenyl, isopropenyl, butenyl, and the Iike.
"Substituted | ower al kenyl" denotes | ower al kenyl that
i s independently substituted, unless indicated
otherwise, with one or nore, preferably 1, 2, 3, 4 or
5, also 1, 2, or 3 substituents, attached at any
avai l able atomto produce a stable conpound, wherein
the substituents are selected fromthe group
consisting of -F, -OH -NH2, -NO2, -CN, -C(O OH,
-C(S)H, -C(ONH2, -C(S)NH2, -S(0 2NH2, - NHC(O NH2,
-NHC( S) NH2, - NHS(O) 2NH2, -C(NH) NH2, -OR3, -SR
-O(OR3, -OC(S)Ra, -AOR3, -CSR3, -0 OR3,
-C(S)OR3, -S(OR3, -S(O 2R3, -C(ONHR3, -C(S)NHR3,
-C(ONR3R3, -C(S)NR R3, -S(0O 2NHR3, -S(O 2NR R3,

- C(NH) NHR3, - C(NH) NRbRc, -NHC(O R3, -NHC(S)R3,
-NR3C(O R3, -NR3C(S)R, -NHS(O) 2R3, -NR3S(O) 2R3,
-NHC( O NHR3, - NHC(S)NHR , -NR8C(O) NH2, -NRBC(S) NH2,
-NR3C( O) NHR3, -NR3C(S)NHR8, -NHC(O NR3RS,

- NHC( S) NR3R8, -NR8C(O) NR3R , -NR8C(S)NR3RS,

-NHS( O 2NHR3, -NR8S(O) 2NH2, - NR3S( O) 2NHRS,

- NHS( O 2NR8R3, - NR3S( O 2NR3R3, -NHR3, -NR3R3, -Rd,
-Rf, and -R8. Further, possible substitutions include
subsets of these substitutions, such as are indicated
herein, for exanple, in the description of conpounds
of Formula | (including Fornulae la, Ib, Ig and all
sub- enbodi nents thereof), attached at any avail abl e
atomto produce a stable conpound. For exanple "fluoro
substituted | ower al kenyl" denotes a | ower al kenyl
group substituted with one or nore fluoro atons, where
preferably the | ower al kenyl is substituted with 1, 2,
3, 4 or 5 fluoro atons, also 1, 2, or 3 fluoroatons.
Waile it is understood that substitutions are attached
at any available atomto produce a stable conmpound,
substitution of al kenyl groups are such that -F,
'C(())" 'C(S)" 'C(NH)" 'S(())" 'S(CD)Z" 'O" 'S" or
-N- (except where -N- is a heteroaryl ring aton), are
not bound to an al kene carbon thereof. Further, where
al kenyl is a substituent of a@lother noiety or an R
group of a moiety such as -OR, -NHR, -C(OR, and the
i ke, substitution of the noiety is such that any
'C(C))'! 'C(S)'! 'S(C))'! 'S(C))Z', 'O'! 'S'! or

- Nt hereof (except where -N- is a heteroaryl ring atom
are not bound to an al kene carbon of the al kenyl

N o, - o o T I T I D 1 s o



one, preferably one, carbon to carbon triple bond.
Exanpl es of al kynyl groups include ethynyl, propynyl,

whodogngd776 and the |ike. "Substituted | ower al kpemius2006/018733
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denotes | ower al kynyl that is independently

substituted unl ess indi cated otherw se, with one or
Eﬁ.preferﬁply 1, 2, 3, 4 or 5, so 1, E%Hor 3

sub tuents, attached at any avall\able a

produce_a gt abl e conpound, wherein the N|st|tuents

are selffectgd fromthe group consisti -F, -OH
-NH2, /[ANERJ\-CN, -C(OOH, -C(S) , : g(S)NHZ
20) 2N %))NHz, - NHC( S) NRE; S )

-%(NH)N D _0R a, -SRa, -0C(O)Ra, OC( “(OR,
09 Bigrfihd OB, - O(S) TRa, - (O R SfiGh? S,

(0 NHREO S s)NHR3, - C{O) NR3R3, - C(S) N

-S(0) 2NHR3, -S(O) 2NR R3, - C{ NH) NHR3, C(NH)NRbR
_NHC{O R3, -NHO(S)Ra, -NRBC(OR , - NR3C(S)R3,

_NHS(O) 2R3, RIR3S(O) 2R3, - NHC{O) NHR3, - NHC(S) NHR3, - NR

C(O NH2, - C(S) NH2, -NR3C(O) NHR3, -NR3C(S)NHR3,

- NHC( , - NHC(S)NR3R3, -NR3C(O NR R3,

- NR3 , -NHS(O) 2NHR3, -NR3S(O 2NH2, -NR

%l% ® 2NR R3, -NR3S(O) 2NR3R3, - NHRa,
R3R3, d, and -Rg. Further,

pOSS|bIe3ubst|tut|ons incl ude subsets of these
substitugidons, such as are indicated herein, for
exanple, In the description of conpounds of Formula I
(i ncl ddiazglitfor nul ae la, |b, Ig and all sub-enbodi nents
thereof), attached at any available atomto produce a
st abl e conmpound. For exanple "fluoro substituted | ower
al kynyl " Qénotes a |l ower al kynyl group s tituted
with one or nore fluoro atons, where pre rably the

| ower al k is substituted with 1, 2, 4 or 5

fl ugsi® at §§¥ 8so 1, 2, aR§ 3 fluo ouﬁtogéa e it

i s unhder st ood that substl utions a attBched at any
avallable|aton1to produce a stable conpoknd
substituth®n of al kynyl groups are such that -F,

A9, TS AN - S(9- -5(92R"-0-, -5, or
-N-  ( Rloegpthonitene - |s a heteroaryAmmtwyUGt on) are
not bound to an alkyne carbon thereof. Further, where

al kynyl is a substituent of another noiety or an R

Ok RM4BinGY!, R2 MR QYRS MR Bgre-calh imdbiRdentD §J&tedfidmtthe group
l'i ke, substitution of the noiety is such that any
c@(n@)sungOE:(S) ,-S(0O-, -S(O2-, -O, -S-, or -N

t her eof (exlept ere -N- is a heteroaryl ring atom

are not bound to an al kyne carbon of the al kynyl
substituent(iyr Fhfgoganp. Further, where alkynyl is a

substi tuent of another noi ety or, an R group of .
moi ety such(iBl - &l -tk é{ &Hﬁtra gﬂg l?r?%%‘ed or cyclic
substitution of 51&%1@[){?{1@6}16 ﬁéﬂPy kSbstinabd tNAE at least one

substitution of ynyl r bon "bound to any -0-,

°S-, or -N- of tember sfisctddefcerapthovgreve condisting of CL Br, F, I,
heteroaryl ring e es substituents that would
result in any - Oeﬁfggazmgﬁ&PN- of the substituent

(except whef;g) - N:CH?S ibﬁc & s dtialtht 3h&R) biagdheE or cyclic
bound to the ‘al kyny car ound to any -0-, -S-, or

N of the noi et glkamn ot adlkgney CompFiHBA" Oli*feﬂ‘ér@fqeohgﬁﬁf’atoms
carbon within an_al Qu tAr

part of the carbd eﬁl%%‘{]ﬁrg%g%lﬁ%g p\l\?&{s 55 0%(9 & Skaﬂs and
carbon” refers to a carbon mﬁthln an aIkynyI group

that is part of a carbon to carbon triple bond. [0086]
"Cycloal kyl" refers to saturgted or unsaturated,
non-aromati ¢ nonocyclic, bicyclic or tricyclic carbon
ring systens of 3-10, also 3-8, nore preferably 3-6,

ring nmenbers per ring, such as cycl opropyl,

cycl opentyl, cycl ohexyl, adamantyl, and the Iike.
"Cycl oal kyl ene" is a divalent cycloal kyl. A

I e -



-NR3S(O) 2NR3R3, -NHR3, -NR3R3, -Rd, -Re, -Rf, and -Rg.
"Substituted cycl oaI kyl ene" is a dival ent substituted

W(ay(mb/oahk«yl [0087] "Heterocycloal kyl" refers P@I/ES2006/018733
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“saturat ed or unsestisnatle dubRRn@a QXY ia€ 163466 lod! K¥hb& QiRted

having from5 to 10 atons in which from1 to 3 carbon
atons in the ri n@o%lr thergspinecadisbyg heCk Boall,dn®H INHp ang SH;

et or oaryl 87 506 o nge iRl ey BRG B oy mpupstted

al so intended t ohsterohtillhavXipdineed threer hdibrosteely ddependently
sul fnyl, sul fonyl and N-OXI de of a terti aa; ring

ni trogen. Het er oRRABHIRPIthg group sensissingpd €4 N, <§1|awt8ud@d
conmpounds i Rpwhi ey s

cubStitut ed@q) h oO@% sﬁ%stﬁl!iggc} %Ié/?fg)r%a b @gsrsb 'b§t11‘]91%%(a heteroaryl
such as | act oneshaazmg Ioaettan’mreeThetematdms @ﬁd@éﬁ(ﬁixﬂ?‘ﬁs{dected
of the heterocyc oalk r|n is at .a carbagn ar

nitrogen atom s abfsStipg 06 (bt dined and S;
Exanpl es of het e\ﬁ/ﬁé‘ﬂéﬁl' % kstigt QY QFyl 'o'i‘%lllHQﬁuteQ WetedSdtyl has
not limted to, norpholino, tetrahydrofuranyl,

di hydr opyri di nyl Oneptopth’fq?fd Sllh%tltuept,%rmd¢pedd¢ty1y selected from the

pyrrolidonyl, pi 2|n hydrobenzofuryl and
di hydr oi ndol yI gr&ér? Sy%lfgé’gl kyl ene" is a di val ent

het er ocycl oal kyl (1) ACH??,U@Hs ot €4 that,grsaaiht-oRdikybrandt®d or

a heterocycloal kyl that is independent|y substituted,

unl ess indi cated ofkeiunpkane gf ﬁﬁie@%eﬁ’mnﬁlﬂﬂf gubstituted with at

preferably 1, 2, 3,

substituents, att al%aéeé%&getlﬁ%nﬁ?é%\g}lghegé e aP%f%rotuB consisting of

produce a st abl e c 6lipidy i¥d, O &itbiandtSiE substituents

are sel ected fro&}é{%f group consisting of hal ogen,

-OH, -NH2, -NO2 -C(OOH, -C(S)OH, -C(O NH2,
-C(S)NH2, -S(O Ig{ll—Jp(O)NHZ - NHC( S) NH2,

~ NHS( O) 2NH2, %[E ND _SR3, -O(OR3, -OX(S)R

, -AOR, C(S)(F??BSH@@@)O?B -Q(S) OR3, -S(ORs,

%@} ﬁ%jRngq )cg;r_l' R3ar S%P%lg%%er)ﬂy@q%ﬁ_ﬁom the group

- GGHMEINRRC, - NHC(O)R 3, - NHC(S)R3, - NR3C( O) R3,
-NR3C(S) R3, -NHS(Q) 2R3, -NR3S(Q) 2R3, - NHC(O) NHR 3,
- NHC( S) NHRAYiE) NRSE:0) G, ot By Npizht-ciNRB Br@)deiRey cyclic

- NR3C( S) NHR3,
- NR3C( O) NR3R3, %&% W@%’wd with at least one

-NR3S(O) 2NH2, - NRASHED) s2Ncked, fronhxll-tﬁ(a cﬁiﬁ%‘i@}s‘ung of CL, B, F, I,

-NRSSOZNRRS -Re, -Rf, d - Rg.
Subst(l 2 ut ed het%ﬁgg%élali‘égéyl ene | S a di val enfln )
substi t ut eqvfgt e—@ﬁ at.2al kvt Joé*?%% rai ﬁgéfﬂam aﬂrzﬂ{bﬁle(? br Jzﬂhc

conbi nation réfers o a nonocyclic oF icyclicr
syst em cont ai ni ridkaseomatallenhychmaeréitg se stoc thras hﬂnﬁnaatbms

or napht hyl, whig Y, tionally fuse
cycl oal kyl of prsgregfgbqr égé;gmﬁﬁrcé’n %?%ngmg\; %I@nd S, and
r i ng nmenbers. Afpﬁbﬁﬂﬁy shisstitutel \%ﬁiheﬁ'tt 163t bne fhember selected
"substituted aryl" is an aryl that is independently
substit ut ed, unlfé@?, the gravptcensigingeaf\(lsBr, RMI,t(hHoNHz and SH;
nore, pref bl y
T63° a8 dpsdhuflushpfhofe ta S bouiubsiined

substituen
produce a st abI életsmmglmﬁmng\/@ﬁé €b Ml hetedbibint YtHpsndently
are selected fromthe group consistjng of hal ogen,

SOH, - NH2, NO256 legiqd fiopy theErpup cpsiping of Q) Sgnd S; and

CN:(H?( (I\)I)Hg Nl-ég C( NH) N@Wﬁ%’bﬁc@%ﬁ%“wwﬁrﬁm

, ~(OR, - 9Shaging- KOt RAree - KetGpaBms BesIddBntly selected
!S(O 2R, -C(ONHR , -C(S)NHR3, -C(O NR R3,

_C(S)NR3R3, -S(O) 2NHR , - S( @ 2NRaR3, - C( NH) NHR3,

_C(NH) NRbRc, - NHC(O) R3. - NHC(S)R3, - NR3C(O) R3,

“NR3C(S) R3, - NHS(O) 2R3, - NR3S(O) 2R3, - NHC( O) NHR3,

“NHC( S) NHR3, - NR C(O) NH2, - NR3C(S) NH2, - NR3C( O) NHR3,
_NR3C( S) NHR3, - NHC({ 0) NR 3Ra, - NHC( S) NR3R3,

-NR3C{ O) NR3R3, -NR C(S)NR3R , - NHS( O) 2NHR3,

AR IFNeS 7 ~7 7~\ /A I AR IFNeS 7 ~7 7~\ /A I WIS 7\ /R IS FSNoS



groups include, but are not limted to, pyridinyl,
pyridazinyl, pyrazinyl, quinaoxalyl, indolizinyl,

wdewsop4yé hi enyl , qui nazolinyl, purinyl, indolR¢T/US2006/018733
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qui nol i nyl, py“i’i’(?xﬂ' ML roéc}ﬁkrstn‘i’ a%@')d N, Si and S;

thi azolyl, thien i sox&zotyl, oxathi adi aZzol'yl ,
i sot hi azol yl, t edvhazml splid sibstitiaab byl or tsubsitutag Ih,eteroaryl has

furanyl , benzof ur nd indo Nitr
het ergar yl" reféd ﬁoot et B %H%Ptsvéﬁ@?pgpagrgﬂ'yse?ecttead Bof¥me

het eroat oms are Noyp EBisRfi@gloyl ene” is a dival ent
heteroaryl. A" substltut ed heteroaryl" is a heteroaryl
that is independdhtCHss€hshi ouledo Cnlstsight-lfiedrenched or

h h f b
o e T Bt o, On Sl PR aP R iondy, friogfnedd St

avai |l able atomto méa@déﬁ‘eemans&leﬁaleete@muﬁslgrdmbe;bﬁglﬁmg of
the substituents are selected fromthe group

consi sting of hal o&&nBr, FOR OHNNH, and\BH, - CN, - C( O OH,

-0 (N S)NH2, -S(O) 2NH2, - NHC( O) NH2,

- NHC( S) NH2, Hg%b H2, -C(NH)NH2, -OR a, - SRa,
-0C(0) R a, OC(SBRI‘Hiz,&Iﬁ(O)Ra -g(S)Ra, -(OOR,
~Q(9OR a, -S(0) S(O 2R, -C(O)NHR a, -C(S)NHR |

-Q(O NR3R | %%Ra?n S(O) 2NHR3, - S( O) 2NR3R3,

4 8 0 10
Ry Régé%’gﬁ%%gaﬂ“ﬂt’\ﬂégﬂwg 10f” INHS(ZIS,C%R? ks Hﬁ( RSYS(Fﬁ) R Pgnd R can

Ng@b@)ﬁdﬁm cyclM-m(@NhR@lkmm@(lb)ﬂul-lgmupNRBC( S) NH2,
“NR3C({ O NHR3, - NRBC( S) NHR3, - NHC( O) NR3R3, - NHC( S) NR3R
, -NR3C(O) NR3R3, - NR3C(S) NR3R3, - NHS( O) 2NHR3,
- NR3S( 1) ahtiker embBire), aMNid3e 1iqiNaSe&L PNRIRBinvention may
-NR3S(O) 2NR3R3, - NHR3, -NR3R3, -Rd, -Re, -Rf, and -Rg.
» R seta Husanpied entény Wh@”ﬁ’éf anyoNg ofj Of AN ﬁfowmfﬁqrﬁ thaane

5] 7h R -R
g’ %I%Rgg Slgééé{fﬁs’t ggislg??lﬁﬁl orgfl%‘of gptl onal >

substltuents for aIkyI alkylene alkenyl alkynyl

cycl oal kyl., heter cl oaI kyl het erqaryl ar
def i nolh haiher pahedingat ﬁnpzamc ﬂqquldamay vea%rbamon Yeteditd from

'ﬁgeg?&%ﬂ&ms R?ing &t g@ﬁgbzf]f ?HSRghF [OERBBCEP mzﬁtsd)g@%ef[AICh]
n[@(ﬁxibeﬂi@@s]wm\@m Hé@a]ar[éoaft a[B@e]a ﬁHPD@Fm[HzBOM [HSOa,

TR GG e ot &t WeRG Atk v opfbalyifaic gy anions useful

nﬁ‘é}'@i%r ey eiRhAeY (IBP?j KYIPFGF, 5[S@Ff]7 '[@Fggi?ﬁd 'DHCFE(Q[%SOg]

contain mg het er oar are optiona Ituted wth

su
ol b 80s]pr efl éBFQF2§O3 3[(@3%@2)91] al d6CH;CFaSOpeN],

RO PR SrIcE Q@g&i@p@gg%p SIEtEdGs0,1,

NBQR‘EHG%CFﬁfdﬂ RCF 2EI&311300F§1CF§03!|TQ e ORI, OCFLOMSO5],

al kﬁy; wher ei n | ower_al kl%(g i S_optional I& substi tut ed

WGt CEARCE ChrsPal > [Fr i EaS O] s HCFCFECESG)oNjj; sqcF

2 or 3 substituents selected fromthe group consisting
of fiuoro, -OH -NH2, -NO2, -CN, -C(OOH, -C(S)OH,

- C( O NHRa far@{eB)ehitiddimSt O Mhiz; ligqiNAGHLY bbiRpriseNHCitRnNsdPected

o) | Zf\%‘ﬁ‘ﬁ’(@%@lﬂs{\'@% S)Oﬁeg gyﬁ@@@@kpyﬂ%%@m pyrimidinium,
Bﬁlm %ﬁ@& um; E’g@%ﬂ{m - i 2D NHRK OX&()Q’)IIHR kR olium,
-T(S) NRK S(0) 2N 2NRKRK, -
- ﬂQWH)lNMn ,and OO R I@atloN—C( SR anNRki@(G@)dé ﬁcqm the group

Rk R D) B2 TS SRR A i o
B i S

-NRKS(0) 2NHRK, -NHS(0) 2NRkEK, -NRkS(0) 2NRKRK,
-NHRk, -NRKRk, -Rl, and-Rj ;each - Re is

i ndependently | ower al kenyl, wherein | ower alkenyl is
optionally substituted with one or nore, preferably 1,
2, 3, 4 or 5 also 1, 2 or 3 substituents sel ected
fron1the group conS|st|ng of quoro -OH, -NH2, hEQ

~F ~\ 7~ 1 ~I ~\ 7~ 1 P~ ~I ~\ R 11 1~ r\lr\\r\nll
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with one or nore, preferably 1, 2, 3, 4 or 5, also 1,
2 or 3 substltuents sel ected fromthe group consisting
wW@Rooblizioro, -OH, -NH2, -NO2, -CN, -C(O OH, - C(B)1DH52006/018733

"cf' (‘ ) s .«l@( %va—ﬁ ﬁ }_é@gd\ug@on N&E:(y@h&lﬂ(n%t)?er dxif(aBbiR A0

101%( e, maﬁ(@)nﬁlﬂse £(cByimk, selagtad) Gmin th gywonsmtmg of

P gl))llNRk RKE ag) 2o o m%l% NHRKWK&%MHR@%E&@ N@?Bﬁbhum

th ol SnRland -abiRkd@i@n Rlatlons and an
ﬁ%@ﬁﬁ e éﬁ%@éikmnﬁz;’ 2%@*&%@%“@@8%

AT O R fﬁﬁ'ﬁﬁf@ﬁﬁ@ﬁk MESEBOBSO,  [OFSORNT,

N , }ZNRk R[@F OCFHCF,.SOs],
Kﬁgﬁ O)b%ﬁghk 2 NZ]%SQZ 3 BRSSO,
RF;CE, 0GB EEdb y[@epg A, %]he &ons St né

hrioptasell) = TR a”‘“mmﬁ@%%]

aryl, and
ferstPRCY,S@)NpRntddNal | y substit ut ed with one or
nore, preferably 1, 2, 3, 4 or 5, also 1, 2 or 3
substituents sel ect ed fromthe group consisting of

hal o o3| SpRfion selected
et O?%E@ ﬁ‘% Sg Rpesh eﬁﬂoan io 1quﬂ fp PdompESp

b2\ COMHIED. 2 inio py?x%gr@ug{f%%'ﬂﬂ%m

PW@W” §f‘ i, GoppRlpa, R ek BIE, oo

IR  and mgﬁihﬁkca‘uoﬁé ) AbRkddkabove( Nh;rmqp&ny one of, or

) 10
M@@R@moﬁ—@@) KoL, R\E%( 3%; @k WY\I%(O%RI\%R li and R
%%%%@%%%1%%‘6%@ %@ﬁ%@@p&ﬁaﬁmm{mﬂ

fis0 1 OROSDIR k5 ,0SDRS(SI0RN TR~ NGO 2 (NO-
A R e A s b TS %ﬁ%’% oday

t{le ! nge%p%&?ntI(L}ystl*'l;lealn%ﬁ{e?@nfbb@ﬁﬂldnﬂ%rgfomtphcpnd]masytqongmse a
: Rmand Rn conbipe with the .
néatioa g eletted Wiooh ﬂmhe)grcmpe conBigaEnE JoF gmdipigmy, pyridazin

member ed het erocycl oal k ﬁqm lium,
npmralglérﬁu@o AR R éf’%’gﬁm} Pyflotfunl®Reifdy, oxazol
“EIE,? gﬁ‘% gﬁ&ﬁ%&' &i’ﬁi &Minoﬁfun'ﬁ cations amieﬁecds de’v‘et WheieH any
contai ni'nh teroaryl are op |q) v 10
oore of, onamegropp of moghihpn gne of, R nﬁi H% Ii 9{3 ?fi lg" taﬂd R

< ¢

| ﬁ 5$%g€¥s%em a%e' et %ﬁﬂfcftédoﬁbﬁhﬁe %‘i&ipocdh@ﬁﬁh§bf (8F 1 [PFs]

R 1Ersaald fHEY;CRaRO ki GaBFCCH$0:S M BCCIFCRS0aT,
Lm&%géa‘;asﬁai yprzﬁjzé%@dg?ﬁgf';a' R e
[§§§ EREPRNG se! SqEel,0ERHESTPLP CHTTS L6F,S05
flﬁc R, 0T, 802, %@IQMCFM C%F) &'@@ZWOQ
(O

2NH2 65( R&EW&?’%‘}%S%Z) ZTC‘F B OC(C(O)SRrORIr

-S(O)Rr S(O)2Rr ~C(0)NHR , C(S)NHRr “C(0)NR rRr,
“C(S)NRrRr, -S(O2NHRL , -S(0) 2NR:

- C( NH) NRr zRfurtheNlel@(oﬁghmmt anNH(,PY\C§)lq:’Q}1 %m%%%@_@ﬁ’on selected
-NRrC(S) Ry ,,1-ethyl-3-

- NRr C('S) NHRr NHC(O) NR rRr NHC(S) NRrRr - NRr C( 0) NR
rRr, NRrC(S)NRrRr, -NHS(0) 2NHRr, -NRrS(O)ZNHZ,
NRrS(O)ZNHRr, -NHS(0) 2NRr Rr25 - NRr S(O) 2NRr Rr, - NHRr,
-NRrRr, -R and-Rj ; wherein each - Rlis
i ndependently selected fromthe group consisting of
| oner al kenyl and | ower al kynyl, wherein | ower al kenyl
or |lower alkynyl are optionally substituted with one
or nore, preferably 1, 2, 3, 4 or 5 also 1, 2 or 3



-NRr S(O) 2NHRr, -NHS(O 2NRrRr, -NRrS(O 2NRrRr, - NHRr,
-NRrRr, and-Rj ; wherein each-R J is independently
weeﬂoe/awaiﬁ fromthe gr oup consisting of cycl oal Rg1/pS2006/018733

“ha 7] ¢ lenal ey | 2 rein )
i T N N L S e N
ﬁ’f&ﬁgﬂ&fﬁidﬁdnﬁiu D&ht}ﬂm-méth\y!hmﬁdaeﬁlanﬁrl -Botyé3-mpethflpyadiniond,,
or 5, also. 1, 2 or 3 substltueqts sel ect ed

flthsmivi-Benefhylimpidagelivas i-pg Yot meindiridazo “NH2, - NOR,

IRy Rl S-S zlﬁﬁ‘éé‘l@r“% gozne.
-te‘ﬁcigec&dqr(m(@gﬂghospﬁﬁﬁlﬁjrﬂ and- @(ilﬁ))tﬂ(ﬁetrad@(yﬁph{vs,phm@m) ORtigns;
2 Giions SHEWES) e Sy RS o BB SO,

TS O (oo W@(Ngﬁﬁcm }%gg@%%% NG MO, (S04

RO IR, [RCLS) RHEO,T, OB, ersca:q sm& [PFq],

iﬁ%&ﬁ Qo N, IR Sty MR,

380 ZK: - NREISCH,SGIR, - N C@)zsNE%GL [CF5CO.],

iCFy@éF%cm%&h @N?Srp&cﬁzg'ﬁ%%%&gﬁ'g g‘%@@%é%ﬂ
&%%@Ngbﬁ b%ag@éect fIF:?ﬁ’DCgf‘%tE%F?;ﬁ C‘{@%éﬁﬂ(ﬁm@,‘ﬁzsog]

, cycloal kyl
W@EMS@Q@N]@AM [Q@EJCE%H’(EFZB@QEN@ar yl, vvher ei n | oner
alkyl is optionally substituted with one or nore,
preferably 1, 2, 3, 4 or 5, also 1, 2, or 3
substituents selected fromthe group consisting of-R
y, fluoro, -OH, -NH2, |ower al koxy, fluoro substituted
| ower al koxy, |ower alkylthio, fluoro substituted
| ower al kyl t hi o, nonoal kyl am no, di-al kyl am no, and
cycl oal kyl am no, provided that any substitution of the
| ower al kyl carbon bound to any -0-, -S-, or -N, of
-ORr, -SRr, -C(OQRr, - C(SOR, -C(O NHRr,
-C(S)NHRr, -C(ONRrRr, -C(SYNRrRr, -S(O 2NHR , -
S(O2NRIRL , -C(NH)NHRr, -NRrC(O)R T, -NRrC(S)Rr,
-NRrS(O) 2Rr, -NHC(O)NHR r, -NHC(S)NHR , -NRrC(0)NH 2,
-NRr C(S)NH2, -NRrC(O)NHR r, -NRrC(S)NHRr, -NHC(0)NR
rRr, -NHC(S)NRrRr, -NRFrC(O NRrRr, - NRrC(S)NRrRr,
-NHS(0) 2NHRr, -NR S(O 2NH2, -NRrS(O 2NHRr, -NHS(O0)
2NRrRr, -NRFS(O2NRrRr, -NHRr, or -NRrRr is selected
fromthe group consisting of fluoro and ~Ry, and
wherein C3-6 al kenyl or C3-6 al kynyl are optionally
substituted with one or nore, preferably 1, 2, 3, 4 or
5, also 1, 2, or 3 substituents selected fromthe
group consisting of-R vy, fluoro, |ower alkyl,
fluorosubstituted | ower al kyl, |ower alkoxy, fluoro
substituted | ower al koxy, |ower alkylthio, fluoro
substituted | ower al kylthio, nono-al kyl am no,
di - al kyl am no, and cycl oal kyl am no, provided that any
substitution of the C3-6 al kenyl or C3-6 al kynyl
carbon bound to any -0, -S-, or -N, of -ORr, -SRr,
-C(OQRr, -C(S)Rr, - C(ONHRr, -C(S)NHRr, -C(O NRrRr,
-C(S)NRrRr, -S(O2NHRL , -S(O 2NRrRr, - C(NH) NHRr,
-NRrC(O R, -NRRC(S)Rr, -NRrS(O 2Rr, -NHC(O NHRr, -
NHC(S) NHRr, -NR C(O NH2, -NRrC(S)NH2, -NRrC(O NHRr,
-NRrC(S)NHRr, -NHC(O NRrRr, -NHC(S)NRrRr,
-NRrC(ONRrRr, -NRFC(S)NRrRr, -NHS(O 2NHR1
-NRr S(O) 2NH2, -NRr S(O) 2NHRr, -NHS(O) 2NRrRr, -
NRrS(O 2NRrRr, -NHRL , or -NRrRr is selected fromthe
group consisting of fluoro, je@wer alkyl, fluoro
substituted | ower alkyl, or - Ry, and wherein
cycl oal kyl, heterocycl oal kyl, aryl, and heteroaryl are
optionally substituted with one or nore, preferably 1,
2, 3, 4 or 5 also 1, 2, or 3 substituents sel ected
fromthe group consisting of halogen, -OH -NH2, -NO2,

M I




menbered nitrogen containing heteroaryl are optionally
substituted with one or nore, preferably 1, 2, 3, 4 or

W(Szooa,hwm 2, or 3 substituents sel ected fronPE€TES2006/018733
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Yriow P, el tiipediaien ahagEs liquidERitablENT USORCTCIINEHRY LS
(PU -SRU, -NHRU, -NRURU, -Rx, and-R y; wherein each

s&ﬁcte@ﬁpndtépgrmﬂ@rﬁppw@lﬂ @cted from the group consi sting
of lower glk Gbkyayhate [bmim][PFs],
cycl oal kyIaI ‘%‘(I%lt er oc 1 %?ﬁl mlgé};ﬁu agd&ﬁet er Oiﬁxj
wherein | qw@ﬁym-kr)dthylﬁmdpzdlmnaietryﬂmxbmrmelib@éin W>one
or nore, preferably or 5, also 1, 2, or 3

subst it uerﬂb%'dwt]élélt%arqpﬁ’}%l‘%%ghﬁtpoup consi sting of-R
y, fl M9 TMeMit 0

substf {J’?ﬂuuor?lgékh?/ Is gﬁgﬁgggéﬂﬁQM[ tI’?lMg fluoro
substi t ut enoétglA&nnemhﬁyhndhmhmnmd&e IORWHH:

di - al kyl anj no, d cl.oal k rovi ded t hat any
substit utlb%d%ﬁcﬁ %g Q%E%Td‘g%}]ggn bound to the
-0 of OR1 th -5 m@hyliSRakblivdh bishpenofffubidRitylsutfonylivride

or - V\herel n C3-6 al kenyl or C3-6 al kynyl are
opti oﬁmhinﬂ[%‘lbstltut ed with one or nore, preferably 1,

2,3, 4 or ituents sel ected
fromthe gfadﬁmg'g’ﬁislg?tm@ﬁ{mlﬁ lﬁ*&ﬁ{ fluoro, -OH -NH2,

| ower b@{tﬁﬂh@mfdeﬂ@mﬁsuﬁsmﬂutchnpm[mvlem kyl, |ower

a1 Kyl L hi 0, Serederil swpH P TAIEEI RGeS %ﬁt{*ﬂ%@lﬁmﬂe
nonoa -al kyl am no, and cycl oal kyl am no,

pr ovi gpéﬁpﬁ[]glggghy substitution of the C3-6 al ken%} %r
C3-6 al ky nyletlg&Bbmatbjyhum@hZDbumﬁ@X%ﬂh@mRboSﬁ?ate eRuylFre),

I uor o subdrtbxcameratsp SRR R hinde

cycl 03]1 ﬁ?ﬁ'l{ f(}%t]erocycl oal kyI aryl, and heteroaryl are

opti ona y] sfituted with one or _nore, @Qfeﬁe@f}g%dl’

2, 3, 4 or 15utptBoethylpyridmum kpafyarpapiyisiprd i

fromt consi sting of halogen, -OH -NH2, -NO,
[g%egf[gﬁﬁ?% fluoro substituted | ower alkyl,

I ovver al ko>qyeth§1L3lﬁ{eﬂ1}8mtiaﬁZcﬂ1uhelilJZcﬂAetraﬂhNoﬁtiaandS@lfmate

al kylthio, fluoro substituted | ower alkylthio,

nmono- a[lelkl}m][ﬁﬁﬁﬁb di -al kyl amino, and cycl oal kyl am no;

wherei n_each fhinf 1.9 3-Bera@u6teRthanesulfonate

consi st ngclolf’ ic:)%(\/vr—:nlrlgth)ﬁﬁh]I%g&(ﬁ0\1/\116r al'kenyl and | ower

al Ky ny[lomit{@FESH | ower aI kyl is optionally substituted

; £nak) ate
\é\n, : or ogesgglsfinq?ciq?;ghg ;I?egglgaalldé@]l%% 11 3412 f'et&ﬁug’roeﬁﬂaﬁ&uﬂfon t

consi s fluoro, -OH, -NH2, Iovver aI koxy,
fluoro grgggﬁtut]ed | ower al koxy, | ower alkylt

fl uoro subst-htntyednhesndmidaralivihi 4,2 ?ffi‘iﬁ‘i’&ﬂ’a‘?‘i?ﬁ&‘ag‘?ﬁu}%nate
di al ky nd cycl oal kyl am no, and wherei n | ower
al keny{hl‘éim]{llg:\}vjéﬁ al kynyl are optionally substituted

Wi th one or|mRf23-RE@yEmabkzylidm alstai, [bwirol{AB], al so 1,
2, or 3 substituents selected fro

consi sti ng a;foum;z—mpﬁhybm@)dazohjqn 2 @I’ézg STtgt&éﬁPOé?%cfXY)
fluoro ! | Salkoxy, fluoro
subst i llali%t“ft{ﬂ%gge# %Julﬁkm h| o, fluoro
substitut edﬂumﬁr?,-ﬂie’&whhhdazplmmrﬂo 1aP- k%l|3 %ni no,

di -al kyl am no, and cycl o Ikylﬁ@g wher ei n each- Ry

i s sel dexaiorqpsrRangRligRaisAoRgR 379 of cycl oal kyl ,

het er ocycl 0glikyly3 8y hﬁfn%@tﬁ Véulfonhte [em][MeSO4],
cycl oal kyl, qheter%?{/clyomﬁg%o ,Sland het er o | are
optional Iy abmﬁylk3—m6éw1mmddtzod1nm tbrocrmaée (b by 1,
2, 3, 4 or 5 also 1, 2, or 3 substituents sel ected
fromthe group consisting of 2hal ogen, -OH, -NH2, -NC2,
-CN, |ower alkyl, fluoro substituted |ower alkyl,

| oner al koxy, fluoro substituted | ower al koxy, | ower

al kylthio, fluoro substituted | ower alkylthio,

nonoal kyl am no, di-al kyI am no, and

cycl oal kyl am no. [0091] Lovver aI koxy denot es the

1 . " g
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with one or nore fluoro atons, where preferably the
| ower al koxy is substituted with 1, 2, 3, 4 or 5

wo kaseniot7aé ons, also 1, 2, or 3 fluoro atoms. VWiT/8S1006/018733

i s underst Dpduﬁyhaim@cyﬁﬁhid%ﬁlhﬁm pn-@dfkexar e
attached at any avail abl e atomto produce a stable

conpou®eril l@mf‘élthwmtha@ﬁ%fonatel{bwmﬂ PESGh that - O,

atson) ,ora;e no oun&w%ﬁﬁ%ﬂ ? hezt uﬁr%%uhljn?o t he

al koxy(trfrorofathoRPethandsetonat Blﬁiiﬂn]l["STES];?Cfl bed as a
substi t uent g{éy@not her_ . npi ety the al koxy oxygen is

not bound tb areghylimidarelim 1ile2-BElwe2o an - O |
-5, ﬂt%roﬁfethbgf) 'EllfHRattg ’F?Eg where N is a

heteroaryl ring or to ene r al kyne
carbon of thbuiyl- Buenethyhmltdyzol{lmﬁ)@,zp -triftmoes-2al kyl t hi o"

d te SR | | kyl .
Cbs PR B B R oRHB D GURITEE over alkyl t hi o
in which Rapefh§i- B%&Hylﬁ‘ﬂu'ﬂ%iolﬁtﬁp&%(ﬂeﬁiaﬁ%f%ﬁﬁ}lsﬁﬁgnﬁﬁmlde

nore substituents as i ndicated herein, for éxanple, 1n
t he ddseimnfiBEdh of corrpounds of Formula I (including

For mul ae | sub ments thereof),
i ncl udi ng ?esllnsll ptn?ect)%gl%ﬁa%odlﬁlgt f{f%ﬁ'g cycl oal kyl ,
cycl olekeflodbpipbanesiilfdnass [@nliefHERES]y! , attached at any

avai |l abl e at o%;fq&tg produce a stabl e compound.
Pref er abl y, 4 Yli(ttlt}%séhpl&%ph@wtém lal %;tnﬂmrez s with 1,

2, 3,
subst I(?ﬁ%%?g&ﬂﬁ&?f%l}%%%ﬁ%ﬁaﬁaﬂ%@gthtu}ﬁ tltsl]’taerl | owner
al kyl t hi o" tobuiyt(etrafiepdphedpkyhinhi b1j28,38i ch t he | ower
al kyl .i s ubstltut e fluoro atonms,
ahor o HsRatu bR sl A LA SRR Sobet it ut o
with 1, 2, 3, 4 or 5 fluoro atons, also 1, 2, or 3

fluoro atons. Wile it is underst ood t hat
RefggerpniTopied iggid Dairgy| t hi 0 are attached at any

avai | mto oduce 2 s nd . .
subst ?I%(J I%‘&onog Wrﬁ))l;ﬁsh)ln 818 hcyff?ﬁ %‘? lhv%‘tlono(iompnse
rbfrigeaxe ptrs WoasiginY 655 ataleasxt &ied %fﬁgelﬁhtn geléﬁtéam(mﬁﬂe

not bound to the al kyl -carbon bound to the al kylthlo

CSHSISWL& Phdwdrafheresathony |ht/ﬁt06htosomé>§@qarh5@d chlprefluorocarbon,

NS ofhe i
not dgﬂﬁ) {0 A C?%r E;]g’n{)%it o?rhérhzﬁz ﬁ}é&‘h{% nﬁat%&' h&Lﬁ ocar%on
sSected rﬁonml-theogrotm eohdigingnafi @t to Cgfﬁtﬁa&gﬁt -ohag lellr(aﬁichéii & cyclic
t er oar ato or to al Kene or a ne
c?i?aﬁl% a ﬁ% tsﬂélrg%aé? ;bralr ST ovelis pikencs; andaa,t, lggst one
Q@tﬂ@tlﬁﬁud hen GntRr ehlfﬂoalmeﬂyb%gétj%lﬂ g{ﬂsneonsg? RPLESedsh Bne

group -NHR bb where Rob is 1owe
'refrigataay setastad froge et group engjstingpof NRLABAFFCAiRS; HFRbb34,

e Bt Rahon e SRLS [ o ReBGHdeFCobg, GFC-12,

s, 200, ReB, atineAni HHO! hfiethhnld, ORhe! DrbRt) %ygloéro ane,
menber ed heterocycloalk |, where the heterocyc oal P

PESPYAne: birtAng Rutsder and dseRntanes anded desst euietipnia lighid. ri ng,
such as -O, -N, or -S-, and nay al so be further
substituted with | ower al kyl . Exanpl es of 5-7 nenbered
het er dayg| fagthéry bmbodihieds, relﬁuger&[tepﬁlfﬁ nhdyMirdc@fliet & least one
pi peri di ne, piperazine, 4-nmethylp ]per azi ne,

ISAEAE selectagh droph tlt?nefpﬁh @pnfﬂ%tmam HEC-32,i BFGras, BF6ots4,
t an I r
AR e L £ P o HOb @R 1 TG, CRC-12
N, €10e, abt dpheth, abr,aHyOawnasthatsl, esthdneirepane,0dyel6p@pane,
stabl e conmpound, the nitrogen of nono-al kyl am no,
di - al kyl am no, or cycl oal kyR&m no as substituents is
not bound to a carbon atomthat is bound to an -0,
-S-, or -N- of the other noiety. [0094] As used
herein, the termc-kit-nmedi ated di sease or condition
refers to a disease or condition in which the
bi ol ogi cal funct| on of c-kit affects the devel opnent
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or condition in which the biological function of c-fns
af fects the devel opnent and/or course of the disease

woeoosandié i on, and/or in which nodul ati on of cPETES2006/018733

apropylsng, lvatahey siopereint ,iscbtihs £, and il 1€t Sy Bquid Bhving a
ex?n‘gleélth flr /Csflf mutant nouse of Dai ect1 al
(BH8Baselsied, em the) £1) cRpsising aek PYEdiniem; spyilazinium,
AR RAE by a0 h SBAIS S HRRS A98L L RS DS HELN oSa bl
activi %y hais)y%een a’bgﬁﬁ%ﬁgg&’ %9%%%1%2’ %le ?g edo%llzéiel%%leand'
oitiag@ivai tatemsi e b datter ambbdiesne refrigemndpiitsomaf dicludbia¢ feast

c-fins.inhibiti rovjdes a therapeutic benefit, e.qg.
i T delrR SPRHnE SRS qTRRI DS CoREC el g, HFC-
CIBH) HFTS 308 SHFCORM h e1ret_N522P r}@m-;}i%%, ﬁdf*@@@}’ﬁg}(ﬂ 4g FC-116,

benefit to the subject suffering fromor at Ti
t GECdi2s edlEle, 0€Oc.oMt, t Con.HY, 0896] HAQ, umeitiateer ethane, t peopane,

" itian" f f.or mul at i i tabl .
e STBSRLbI R, BEAE! Bpfe A TR e o
tlid fainigC afp LI 86ledtBBtfro® NHeRicRE Bbml @RS brddPCconsisting of

ceutically active (_:orrgound and at | east one ]
JORLAREE N HER (RR080ub: EEahOS . dAIGKE: FCRT, [FCO,T,

A _ o 12 =%y - . R
IROTLPIOS, SO O CRAR el onS FARBAR By Gl o T
p?@i]_i'er {BEs,t ?’_&tr,].',v\tﬂhﬁé]',c BLis8Ca] H&SB;”(&?_BSD?]_OJ E@i%?l‘FtCr?Fzsog]',

[ . nistration o e
TR AR, A st o

JCreecBHUF,SOMdi t i C[@_&g@gd@ﬁ@ﬁm;}t and {éﬁﬁ:ﬁ@ﬁ%ﬁﬁﬁ ¥6.7,
npl e, i onmoni y

route of adm nistration. For exa I's C
e B ERATT80ch. a [FHIEFQCFHEFS€5ENt | [AIH:GFE@FFeSOs],

o i 14 B es. In e present context,
3@%@%%%&@%@&@?%{’%@%8@ge" and "effective
amount" indicate that the materials or anpunt of

material .is effective to prevent, alleviate, or
anel i grftigergnieragis usefubhasipmayninclytle at lgast one eefiogerant selected

Rl G LEAOR: 3 [elrle > SHr M mal, of
(Ran I SO0 bl lme M HR0 32 JPEC 2R PR SE Hh 48 mrc-
pdBe,i BECaS2antiie- badi, HERG-22UBGS-14n FOumes) GFil2, NH;, CO,, N,
| ypept i | s defined by the nunbering correspondi ng
?gz’ %Ee P ﬁéje q‘E}S‘E‘&‘ée: i e_ﬁh?één BEHWHNF”}@MZWF,SEQPV@H@UMHQ
butenBe bl bR, P hicithar or{buﬁn?@'iihgi% &‘?ft‘téd ﬁ%ﬁq e &oup
nucl eoti de sequence encoding all or "a portion of C-krt
icengedfrigrdd by t he numbering corresponding to the
sequence provided in.GnBank NM 000222 (SEQ I D NO 2).
Ref erence t part} boﬁfcgﬁq‘élﬁ]ﬁ??d'l%iadc 8% S(Tg@.gdi EOWUWEngYOUP
c- f ms cpalifthRpt o gyiridid@hi NeFida¥inkhie, PRSI, pyrazinium,
corresponding to the FM5 precursor seduence in GénBan
NP 0032¢zolonn pymazebusy thimelisme ssezolivmpadttiiezdliam cations;
nucl eoti de 1Qosi tiops: i L eot i de. seguepce.encodi n
all or a porti onahlogi%:c- p ﬂr@dﬁéwgl %n% OByS%feﬁQ"%n%ﬂ‘B‘e en%fgup
cor r espusislingg dfo pyhidirs@ey eparlaphah,degsrinidEarBaniorMbium,
00521.1.&2&3” D NG 4). %}8100] The terms "kit", _
"c- ki gt m pyRpEoliugs SHazohiugh oy aalivgnind trigeeljupe cations as
ki nas@eddidbd GO ARG eif BPRALY iRl & 0%%ine:
am no acid sequence fl éin%%%tyogltggwgm%ﬁgﬁgﬁld‘E%sﬁ%&%?aonn@
i ncludi ng tthe ABR lonivdliqudshavingoh datibh -derogtihfrémkiht group
(e.g., human c-kit,. e.qg., the sequence NP 000213, SEQ
I D No"‘iﬁ‘s,lsrpEl r Oik rPé’}?fi}Pé‘_ﬂn’all?y@ﬁiﬁé‘ﬁg‘%v SWURHTRHIR  DYEHHHRM,
segneithida@blivdabyrailfud, NRiado IRBAL bR oWk Narll &ﬁ%@gmﬁ Rafons
90% am no aci d sequence identity to at |east ’
cont i §uddreviagi 1o amloh dslegfed Maomvibe cariipt camsistingt afi FGHCO, ],
ki nase activity. Preferably the sequence identity is
at least 95, 97, 98, 99, or2%ven 100% Preferably the
specified | evel of sequence identity is over a
sequence at |east 100-500, at |east 200-400, or at
| east 300 contiguous anmi no acid residues in |ength.
Unl ess indicated to the contrary, the termincl udes
reference to wild-type c-kit, allelic variants, and

T 1 - o - L, . o, a =



| east 200-400, or at |east 300 contiguous am no acid
residues in length. Unless indicated to the contrary,
w0 b@otizt7me | ncl udes wild-type c-fs, allelic vaPCHOS206/018733

e LB bandntiatied sf o - e[ .00 Actjjvationg , mukari ons)zl »
oSt o f e bena

refers to _phosphor -fns. Jhg .

t er nN@s]T, (SOALY [R@4t]3y,"[HPé}4é2r,s{th€0d ﬁigbgg». CacH, tcuTw%{ 5

of c-fns, parti Célé’gr In?’/ i ncludi ng ki nase activity. The
abbr & 3 BIPTORICESR Y ef ers to the |igand for the
c-fms RPT angdy tibgicalapfie Haninigon cABOF seleetpdrisor ghe rgoup
ligand for"the c-Kit RPTK [0102] The .term"c-Kit, . -

s ki nasensittingi of pafidingue,o pyridagn |Péfﬁ‘8}1@1ﬂ%;“-“§i ?ﬂ’;ﬁz.m‘um’
e., shorter than a.full Gz &bliukYardt triageldim atlons,
ani né‘néj{??‘g‘gﬁrn’t%fi%’.ur‘%lf’utggg&t 2 K nase catal ytic regﬂ'glgr]_
i N kil havihB@nt oA Sdtedtets frainnths exralnednststipg & (8 ¢lo ThF sl

Full sangi S0, BJCRCR 0T 1B A CRCE SO
ol YA SOIEN! (B3 SCEA X RCPRIOITTOICECOR  abd Bl y

pr ef In this invention, the kjinase
1o - domai n retains doi ivwse liguidi baviyg apeatoBy %?é?céga?mfnegéet romp

60, 70, 80, 90, or.100% of the. | Ve &t in inium,
act i viongisting e0% eE‘Wd}‘PHIél’ kpﬁré‘gag’uﬁor “ter rrs{dcli::i%?1 uﬂglj_ m9 a%.lmum
i mpor itmiﬁaeéﬁﬂﬁﬁ, bPragbliie/ thRezKliim osxazelius ap@ UGBPlime caleRs 2s
herein, the ternms "ligand" and " ﬁgklélpat op% Al € M38fl orine
equi vadserittddyabowe mdfeeain poleast O8F 96 Het cﬁ%nges ’
(i.e., jpcreases or SRS t Eotisisying fof  CH3COz),
t ar ge%ndoﬁﬁvm SBUFRE" g&%&?@an e§§€%re&§)uch Sasz_sng Ki Q_aszg i ]
or Ki -, Gerg0sd,Y, §CIH 08 ] of Ataldul (b1 WiHGOge (YOI,

[HSG.], "
mal | “nol ecul e, where " Li. e f 0@ By T
o IO b0: T ae iy BhPOEH (isshP e <, Br. T,

| ess, or _pr mdPQngal tons or |ess, 800 daltons
or Ie%@m&ﬁwgég% ons or less. [0104] The Eﬁrm ol
"bi nds" i nfronneationiv it haveng At@HERIFISAICA T B E1O1P

target and a potent.i.al bindi OUNghliBRhinGAL iAmatm,
the pepesitting 9 MAFAREEnREH Z%ﬁ@g’c :@?’&1 W t h ?ﬁg

t ar getimé& Blinith A yrEididd, iasdlgm, foxezthmd eyt fgiezelgm cations as
conpare ¥0 associ at i on Wi th protej ﬂ%’gg&nﬁg al | ﬁs(eg fiforine
non- splesdrfvied abovedwhegein atieast orhet Re j d?%ly ’
compound’, r ef.ers, 0, 260P Al tlcNabubesnsikting of [BET, [PFe’

tat i ying an YHeY th a t t )
oo kg GO i oG ST 0T

a specified target with a dissociatiga.- t ]
o B QS Lo RGO oo eaa e oy Aot eh T ow
affinity", "very low affinity", "extrenely |ow

25 affinity", "noderate affinity", "noderatel

hi gh .
af fi ni AMditiopdl &airgiesadf umfugfreﬁa?ser@msw%@a%ﬁ% rtg‘i’sﬁ.havmg at
[0105] In the context, of conpaun I DN HFC-125,
| mgeane 1ohase G ST ool HeCh2, BrC
Compopl Bk qS4ToRECL4Bh Y- femm, HH1 61, dACECInpbirhd, FC-
orthan’the sane conpound in a referencehcondlthl on, opane
i 1e6, CRCL1R, aNFay€iOxi N5 00s.aHoire diesh afthaps, cthanc, "propans,
parti cul ar enbodi ment t jeNiahy at 3eadt one ionic
30 | exelppropang, PHOPIRNCE, “%89 ‘g‘g?‘%ri%g?qg%%{t&fbo, 500, . 1000,
oruﬁtﬁlcgl,sg%g?eﬁq}oqlnmeeg&b@g catlsfsting bft. [0106] Also in the
context of conpounds bi ndi n.g to .a bi onpl %%%Alﬁlrmt&{tgﬁt or a
the term "grepat eranspedpf fawgy hayigg; é4: S8 Hat 3
conpou hi nds .t ci.f.t ed rgeinib® selegtc@afrem the group
ext ent q?”i?é‘ﬁatfei 15%%;?2}?@?&0'0%#0 g%(glag or _bi onol ecul ch, )
that may,Heidy esen{BEdePF&L eySiris] bi [@?ﬁ@ionﬁi@ 7&%,803] >
where binding to such other bionol ecul es produces a
di fferent biological activity0han binding to the
specified target. Typically, the specificity is with
reference to a limted set of other bionolecules,
e.g., in the case of c-kit or c-frns, other tyrosine
ki nases or even other type of enzynes. In particular
enbodi nents, the greater specificity is at |east 2, 3,
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particul ar conpound binds to c-fns to a statistically
greater extent than to other kinases that may be

w@e@sam77é n a particul ar sanple. Al so, where bPOI/U§1006018733
o o L SO
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%’Hﬂ“; R d,Napernting 0,5, [(CHiXaded,, [hesstepsn), au
"speglbﬁb C gfgscﬁrng:l I ndi cat és that a particul ar
conpquieC@#AS greater biological effect associated with
bi nding c-fns than to. ot 1 yroshies-ki i8S daRligm, as the
ki nase activi t % lﬂﬂ]icgil%@%!éw%éelf éet%lglbl y,e&tgﬁle

speci fii6h tyd f(EFEBSOMNY dsapedibnt o ot her bi onol ecul es

(not Timted to tyrosine kinases) that :
in a partiigul arans aﬁﬁwpellq[“@lélé]’mﬂsauég’&tﬂ%@?ﬁw%ﬂ%&ghm
connect.i on W th t € 12 BinB siehrs @i aad an antn
modul SGPT @ ?%Oé{nn%ie)d, Ptgﬁg}??g?%hysynt_hesi Zi n&ﬁ% e_mfl Like:.
t er MBS fr6Meit Gaburs yondieiigsof [ o sbr [FRbsk, [CFS0s],

DSt S e ICEEY, RSCHEIRQL Teagsobper

of da ' ' - esuto,lof the
exper t@gﬁ%@&%}fﬁ% Ftidg?%@)!g%jr 8%1)((1 grrp?%, 2]gnz nes gan dbe i
assayed baped omn idni¢ Hquidihaving 2 @)‘Pé‘?ﬁyl‘@p?b%m}f ylhimidazolum
det ect abl e substrate. C n 1 G@an d
assay 6¥1%Fal%ed %W@daﬁppﬁ% Q{é o(ﬂgllggh 1??)@%@163% ?atcﬂﬁlna?n an
t ar get, g %%Htelﬁ‘l FFopithec glloapaccﬁr&ilsliﬁg @& [BEdd ki hSbFel,
the term "nodul ati ng" or "no ) ers t -
ef f ec{CB{SQull't er[iH{é}E"zg:Fb‘F@ﬂbgi &‘g#ﬁiﬁqQ§FSh}f’ eéglé%ﬂ EFR/S%] ’
bi ol ogj ' d I thh@ UICH;CO,]"; and
b ool s o eR e totO
agoni %}ref@fab%{ﬁc&gﬂ[ﬂ @zbupﬁ?msiqjiamgtqgé@Falﬁoﬂi%}réP H&FeSO2):CT
nodul ates the activity of .that.hig L i i
enzyme. [0K1] 'Pﬁeloc“é‘%/ rued Il}l‘atw%cla irT]\i/)Tp? wﬂ?el}igt}l hrtntI)(ﬁlgom_Jm
bi-ol OQ:iaﬁgi% 0{3‘3tﬂiugﬁfl%e@fl—ﬁoﬁlk&—m@ﬁfyﬁhﬁ&dzaﬁhm catict el pig anion
ki nase activity et

erm™c-fnms activity" Ls -
bi ol ogictsatedafesrvhe wrafp comfsinting s BFe Ly B’Ii‘)lsllf {S‘fe%ﬁudﬁ%’séﬂ’
ki nase _activi | -C e HEE.SO,)LNT,
testi @C%pFéédﬂenE(ﬁ%%fd@&EE%L’ngs tﬁgg?gsr%ﬁrbrﬂnail bze)2 ]
modul aﬁgg SGF,E08), NI M (CR80AGC] NgindTeElRClhat “wi preferably
compou ?3 are caused to be insufficient proximty to
a par t [(CHSO,) M scthe eniosodplex, cell, tissue, |
organi sm oJ other. j £ Ak ef icfdiod BatcteDRM ithd group
bi ndi ng i nt@r act%ﬁ%ﬁgﬁ@lﬁ%@ egi cgl c;eact? on bet ween .
the copppiadsanst of heliosplmidazelimat &rictil-3cmptbybiuifazolium,
[0113] As used herein in connection Wt 3 aci d,0%1-3-
nucl ei ﬂua@ilitﬂe%eqlllén@é?tyﬂﬂ’é a(ZQﬁWin”i s6f at rehu%%g@gat egogt&
that the,se: S halRnidom at | east a portion
of the“éeﬁsyﬁ%ﬂg%ﬁgu%hﬁg?nucl eic acid sequences wth
which it would normally be associated. [0114] In

connectign with am no d,.or.n I S osition
term" ngrgg--pagrﬁd}sg@?ggr PRV %{%ﬁpg@ B gﬁﬁn%lcg%gl e
CQNRblikk P 1dbsiSbiteli @Rt Md Gk eakse onioopoliquid roghintie about
bi 0 ectiles 1n a conposition than in a prior o from
C@NEORI dtionn 99.85 gnqle iparcantced 3 reftiperapeoVer RdemPYRARL K108
proportion can be 2-f 5- - 0 ®ssure from
gt (Y RPOTpLor G%E%‘H%ﬁaéfe %(11%] & n%hg%re %éa?lgl{)eg%:t?r,e. g h go %r esent

i %@H\{rh% (GO REREAN HrERIROUBYSems riming lahsdpticoeyalesaopeiate at
Formula I'b, or Fornula Ig and all sub-errpodi r&gnetn%%n on the
t hergiog , eviaheratonr emMPRIIBEY Gpd Rratips |KePPee gy SCRFCEE: ,
c-kit. and czf : 08 QBrRUBSA shillihg water may
tra@gilf’%ljmdi%é@%@@ﬁ%@%@%@%ﬁ%&g By C-Kit. c-fms.

or both c-kit and c-fns. [0116] Exenpl ary conpounds of
Formula 1, Forrmula la, Fornmula Ib or Formula Ig

prepared foll owi ng nethods de¥lcribed in the Exanpl es
herein are as follows: Benzyl-[5-(IH ryrrolo[2, 3-Db]
ryridin-3-ylnethyl)- ryridin-2-yl]-amne (P-00Q),
(6-Benzyl am no-pyridin-3-yl)-(I H

ryrrol o[ 2, 3-b] pyri di n-3-yl) - net hanone (P-0002),

[5- (I H-Pyrrol o[ 2, 3-b] pyridin-3-yl met hyl ) -pyridin-2-yl]

T N PN NN NN
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(4-Met hyl - benzyl ) -[5- (1 Hpyrrol o[ 2, 3-b] pyri di n-3-yl met
hyl ) - pyri di n-2-yl]-am ne

WQ R}O@ﬂﬂmﬁ [5-(m Pyrrol o[ 2, 3- b] pyri di n- 3-yl met hed)/UR3006/0i18733

:.:s:m I}ruaglefrl:z )ato[r g Brteﬁ}g,{lllr oPg %lnh- ?())/ Eo?d&? ?@-) chilling brine or

étﬁyf%h@éfy‘ogl ta- e%ei( {ovR ltén?{ﬂe}atﬁl‘}é% éldé W-t3~MO PERBAY the generator can
P- 000 (4- Chl oro- benzyl ) -[ 5- (4- net hoxy- 1 H

ofydrato Io@@ﬁa Benipjeratyrei range- Bory | 7Fed 0 )°Codaperiling on {Hd heat source

P o R R5.05 SR P PIELoR BYSYRE ATDHS JRRRESROTRFeSS P —
o I 1

D e e . o

idin-2-yl]-(4-trifluoronethyl benzyl)- am ne (P-0012),

i - 2 dr Rt Beevi b By Bt sdinihe toprfgtfane
edd Ghhigtie 'ﬁ@lﬁfﬂzl‘ﬂa} chtait®fréii| abduf 0.1 HoppotndDP Zndle percent of a

ridin- | met hyl ridin-2-yl] - am ne
q;gnpy over a te>1/nperatur)e/> r?emgpeyfrom the ev%p(])rator temperature (e.g. 5 to

[1§ (éﬁ }1@% niro\r3 cﬁ?l)m%?tg}g Eg %1}16&) %/erﬁl %ratggﬁlpl:ra dré*[&gl M50 YPCor

lh@r.f(e@feal wOtPoENBY biafle@bctDY 50 & TBBCYLE ddubl ¢ffect,aha 220 to
3-b] pyri di n-3-yl) - met hanone (P-001

QHMCP)fmr tiog z;ffemb[vgiwﬂ: bialf-Ftogt, )Sl{lﬁe zf‘ifep‘r iahf (dsobleeefigat -are

den ot oGP o, s A PR | eSO Syl ine

Yde%o@%d]%ap)ﬁdrgﬁﬁ et3aly |AmeriBah RyRete of Pfda¥thg, Sdefrigeration and

6- |
rAlr Cdngigleggm%prfmgmﬁm)s Ina., 0PP5 oA Biza, 30 H) 7 e Rapsiare from vacuum
001 di n- 3-yl thyl)-1H
)Qﬁeﬁ%y?{"a%e @zﬁ(’yogggl) | r[])| ms%/hy}ol- FS-{I ?—I—
E 3F/) r (r) 8 lz% 2, %ohipbmnbﬁh dfbnapr)ﬂlﬁ@HFSCH} atidyTointh ligu2dsyddmypariserfeom
ryri d.ahogt(gfil g‘i‘eﬁ\’ﬂﬂt )4 @ mﬁ%m?&?néowfﬁﬁ P ,aaplgpgature range
53-b d o din-3
1)~ e a0 4G LS S bragp s AR ARl BT one
0023) compositions compnsmg HFC-125 and ionic liquids comprise

gf? r op %ﬁ%ﬁﬁ%bﬁ%%i}o e perclelll_tl- op (9 1% %Végr abJe paa%lre

: ] L2 SRS AL D BYAGSE By st Ul Rl ok pyrid

anone

- (3- Benzydom@osmlaﬁmcbﬁl@mm@g Hyc}mm é?ﬂdy[dmc( iy r comhymrise
,3 b] pyri din-3 nmet hanone

r ébﬂ)ﬂpﬂén% a‘?\l?PHb)9-9p%/rIP€l]ienP9r°91Ft] of | i gyl34a over a
%#P? 'trg'*gg[fgoé(:_&l(_) g??g‘ftg ?\ga pressure from vacuum to 40.6
b]pgalfldlnSyIrrethyl) pyridin-2-yl]-am ne (P-0028), '

gsslb;J t x,lsqaqmp@m no}tlp())y(/lgjl ng@glfl . 31n3éI EIFQ {-I-3gyaru{do I10%1(:2 11?(>]uPd]S é/ rnlllgjnse
(0/1]?&995%}{' ! ‘E%/' i 2o %?ledg@rcgntylok ikt hr 8bg a
3 yridin anone

- ( Criem@beixite Imig&yfrorﬂmdfﬁ a9 2@9?C di a-pBesglrk-ftdnrvpyuuno ko 7.6
2,3-b] pyridin-3-yl)-nmethanone (P-0031),

Oycl optpyndret hyl - [ 5- (1 H pyrrol o[ 2, 3- b] pyri di n- 3- yl net

hyl ) - pyri di 0

Orcl onexy! neiRi RS HeRBrb e PRE1 529, joniy Noyids, comprise
yl) - pyfrogli ab@aty 0]1- ami abeuf POD3IBple percent of HFC-152a over a

[6-(Q/cl opr opyl nmet hyl -am no) -pyridin-3 -yl]-(lI

‘H pyrrol o [ 2, 3-b] pyridin-3-yl)-nethanol (P-0034),

[ 6- (Cycl ohexyl net hyl -am no) -pyridin-3 -yl] -(lI

H pyrrol o [ 2, 3-Db] pyri di n-3-yd2) - net hanol (P-0035),

(IHPyrrol o[ 23-b] pyridin-3-yl)-[6-(4-trifluoronethyl-b

enzyl am no) - pyri din-3-yl]- nethanol (P-0036),

CDI\)(DS CDOJ'UQCIDI\)@:) CD? (?3'0
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[ 6- (4- Chl oro-benzyl am no) - pyridin-3-yl]-(l Hpyrrol of 2,
3-b] pyridm 3-yl)-netrianol (P-0037),

W(p alo(sﬂzaemrm I H— py| PCT/US2006/018733

~ot-of xggﬁﬁbhlnrfﬁltoht%' 40P Tak i lestuse! frorh A6 iR t945.2
ar n| ne (

benzyl

(4- CW?a- benzyl ) - {5- [met hoxy- (I H pyrrol o[ 2, 3-b] pyridin
-3-yl)-nethyl]-pyridin-2-yl}- amne (P-0039),
(4-Chloro-3-trifluoronethyl -benzyl)-{5-[net hoxy- (| H py

r LOBS[Ar%))(ﬁnﬁl]:@)bffl Sthét- Gontpositidet sythble PKI b Mehi g2ralt paMECuse
(hﬁr@mla rRoSYSESH IR 2 [hyBtif 6RpON SupiyesSiitn=3bsdrpties pyeling or

gggi)%ké?ﬁﬁﬂc%cﬂ: Bod b WIBGpy! 1 - pyridin-2-yl}-amne

( 4 Chl or o- b&BZLyhl): mqsnc{ ﬁs’afh(rﬁmqgtmrwﬁuﬂhé qBft gefint | dontains
Hpyrrol of i ?]Spyrrai) O}
met ho jg RV 9339 8'11tr\8 122 {noje petRent b FBYA3$ over a temperature

{5-[ Mef,

ol o[ 2. SH%T%)‘?%D: :%]5'09%@ t3 atrx}]uégﬁ IC] at a A Rrese Ij‘om] :i(botl‘aO {4 o apout
uor oetd barl benzyl ) - am ne (P 0043),

! S;/E ?1;)|CI;I[ grtge gj%géﬂc&rla |1£ 1}2n fPﬁi P oq%%:/ rrlef(gllggra%t pair c(oln’glns
( P- 0046)ml

V-0 H_ng ;r%?m Fg@%ﬁolﬁtgﬁl?r}hgﬁ%e%f}gaﬂ I‘i‘ﬁtnlg)ra; oﬁ)éf b tifpetiture
( P- 004@8hge from about 10 to about 75 °C at a pressure from about 0.1 to about
[2,6-Bjs-(4-chloro-benzyl am no)-pyridin-3-yl]-(IHpyrr

ol o[ 2,3- 0] pyridin-3-yl)- nethanone (P-0049),

[ 2- CWr o- 6-4- &Y bﬁipﬁ | di |

rrol o[ 2, 3-Db] gyrl d?ﬂlﬁ% d 1gmrtbhanclllmﬁ]lf’ %I{)a- %ey réﬁl%lemp)balr
6- (4- ontAies enghoatrpriof;o ot Hz@ymlolp@f@neobﬁmmam@r a

yl met.h di
3" (rzme &@%@ﬁﬁé Ié?}"ly%% ’fﬁ"% aaé‘ffelt%hﬂ‘?lgbﬁk}w% @i2h 2 Preseprecirgm pbout
H pyra. okohbudsBlgyr i di ne (P-0052),
5- (5- Methoxy- | Hpyrrol o[ 2, 3-b] pyridin-3-ylmetb.yl)-py
i di n-2-yl Jth¢ 4omieliquid isorbetitn][HHak reny | the refivigaeant pair contains
- 00

5- T PR HO By £ oS, 21 B9l BFTGes. ﬁnﬁgph]y‘ﬁa pysr 2
eﬂl brafite Akl th @BbR IV %8&6"?9 eC %frh ?f?es@fre G2 hbout

| or o- benzyl oxy) - pyri di n- H pyrro

b}cpghquaﬂ%ar( P- 0055) , ,
4b]d|2)|yr Ir OI Iﬁgr]](% cgb%%))rrp}h] 6P andytile reitgl)éellanj[ pal? cgﬁt%ms

6- (fBorT bduI00 GRS hyoubervzy | axly) pixEhidion- BrylIehh¥ld: a
I H pyrr ol ogé 3-b] ryridine (P- 005}7)

( 4- Chitempergare yange[femg Bbmtll@dmﬂbbmﬁ/?@ el e[pPgsSub |fmym iablout
m 3-yl h r|d|n2yl] am ne (P-0058),
(4- Gﬁldgféo%d&r‘ﬁg%é) 5 (5- chI or o- IH-pyrroI o[ 2, 3-b] pyri di

n- 3-yl met hythg 1@ME it & aﬁﬂ tﬁ@5@ﬁmgerant pair contains
{5[5% - Di et hyl am no- et ox pyrroI023 b]
ryridi ‘ﬁe&lhw P wr76gﬁ mo gqrqen( of HFC-32 over a temperature

trifl

3.[6- %%E ‘él)enﬁ #’]{Huacl))ro 3%%% %b%lgzgypaalinar%fssémﬁr%ﬁlr?bguw Inte ghout
|']-1 Hiowaeol of 2, 3- b] pyri di n-5-ol (P-0061),

3.[6-(4-Chl oro-benzyl am no) - pyri di n- 3- Kl met hyl ] -1 H pyr
rol of 2, 3- b]tb?rlﬁ’mp i |is ([qhngm@ﬁtijMSmet ide], and the refrigerant

(4- Cnl [

yr ol E‘Q:gg%]“ﬁyﬂrgra{a%o%t% gf %o n%nt?ﬁl? ?? IHolé &Qérce&% %O%ﬁ"‘ ér#Zn% era
(P 0063)
{5-[5- (2 Pyrrolidin-I-yl-ethoxy)-I|H pyrrol o[ 2, 3-Db]
ryridin-3-ylmethyl]- ryridin-2-yl}-(4-
trifl'uoronet hyl -benzyl)-am 138

(P-0064), {5-[5-(2- Morpholin-4-yl-ethoxy)-lH pyrrol of 2,
3-b] pyridin-3-ylnethyl]-pyridin-2-yl}-(4-
trifluoromnethyl-benzyl)-am ne (P-0065),
{5-[5-(3-D et hyl am no- propoxy) -l H pyrrol o[ 2, 3-b] pyrid
n- 3-yl met hyl ] - pyridin-2-yl}-(4-

NO?I\JCD:)/\



trifluoronethyl-benzyl)-am ne (P-0066),
N-[5- (I HPyrrol o[ 2

W(S&)Ob/]lwm di ne- 3-carbonyl ) - pyridi n-2-yl]-4-triP¢TOSINE018733
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wry e B-08 hout 10 to about 75 °C at a pressure Irom aoout
N-[ 5- %‘Eé—a%rrgﬁgom 3- bi)pyrl di ne- 3-car bonyl ) - pyri di n- 2-

yl ] -@1ts hfdu @0 dbaet hyl benzenesul fonam de (P-0068),

Fof o] 2, 5 BF a5k kB PRuRfh Fid S ReREepmvdni,

(P-0 6%110 4 to about 41.6 mole percent of HFC- 32 at a temperature of about
[ 6-( I"or o- benzyl am no 2tr|fluoromethyl pyri di n- 3-

yl]-0% PEmui b pkasb @ e Fedv) p‘wﬂt@ﬂnm@-bo%l) LBt hanone
(P-0070

N-[5- (I H- ﬁ’iﬁ’rlpﬁﬁcd{%u%“bﬁdﬁw [Qi d3the|refr1 erant alg ;(rnlltgllnrs] fr20m
yl]- %é%&%&%&ﬁ?ﬂ@ﬂrﬁ@l@%@f&ﬁwﬁ I@E@-ﬂﬂ(ﬁ a(t@npmmye of about

N[ 5- rrol of pyr|d|n3ylrrethyl) pyridin-2-y
1] - 4215r°Cfdndarpwasmr¢3ﬂom@hmtrﬁ Hie gopuply

4- Fl N-[5-(1I H

15 S LIS i il s

4- Chl g’kj' Sm( EWYT Ootlooﬁ‘t?ou3 61516 mole percent of HFC-32 at a

ry et iyl ) pyridin. 2yl ] ehenzs Sﬁﬁ 007

(82]I tbmgékatlﬁl‘é ?f@ophéﬁ%)an@gmqs]surﬁ §r0(q i k: ggg 3 11

rrdin ne ri

(I H Pyr?/t B¢ &ﬂr%é/ gz%l?y [&impmg]wlfﬁMSﬁﬂHQ}e ah P10 gerazt pta1r
"1 sty R bt 0¥ idliabest 264 Aok ypareenh @fGHFC-32 at a
or o- phenyl ) - am de (P-0076)

[ 2- (4efpbmnae bﬁamun aﬁfﬁ@ S fepg phayt O} (9 APPRY L} oA

3-b di n-.3-
(4- ]Ch|r g{ Io %‘Eéﬂ?f‘%) c{u? pé}ﬁ bg’[llﬁl\?%%ﬁae ar;/c} ItheI rneﬁ*éger?nr;[e 111):2111‘
hyI ) @(ﬁ(ﬁﬂé Frofn Wb md ko &Bbﬁte616 p- lﬁiGESp)q:rcent of HFC-32 at a

3-neth ph I I
ot bt G52 COM Iyt Fn b by 40oLE 0B
3 5- Chl 3- net Eonthi
H- é)yr r ol 8{ %‘esloﬂniscp@%fl&lﬁ Eﬁ TE}{%@@ B @ Hetgat ATty bdntdins
(4-Cn P ﬁf‘@)('t&ﬁ[%%dl@bb&&moEEHHCE%by’r&h@IUDEW@ﬁB‘}BﬁOlf@m
i n-3-ylne -pyridin-2-yl]- amne
E)i:’ Ooagéut(M]r'@lw@D?t%éﬁzyl) [ 6- flguol;il) 5- (l;f;pé/ia;t%géi ?;:
ridin me ntains
Tl v o
Y bb trO 1y a
P-0
5 DIt 88 310 5 p )
razole-Il-c i thPr 19\
3, 5- Di et h)a/[flgz&%{:l u%irso 0[{21.12'%:'1:%}TI yridi g {Sr%g Y b)etPand
yr azol feorh abauttk yd abomﬂadnplﬁemgqea {21:13 grgbout an

3, 5-D net hyl - 4- | 3-b d 3-vi et hvl
Lyr azoﬁ’/gl?ﬁﬂ);’]abﬁﬁé@?tgﬁ%?‘%o%one (]Pp)O/E)ISGI)n ylmethyl)-
-[3,5-Di ”Btﬁn@%mé l{ttlﬂi BY [B:0ie[ 125} - didptie irefrige@my prist qopfains

) pyrazol -1 -yl ] eny| - propan 1- ( .
3-(3, Sﬁanmhwl Ho @h@lﬁyﬂﬁ-@p gﬂ@p £998 Thout 10 °C and

by gl it ma L

3- [ | - ( Bt anggel ofiel g liy {BmEniPHel myd therofjgesants Raif- GAFIns
et hyl] - IH-pyrroIo[23b rldma\%1 g °oC and
3, 5- Di fietrbabpiut 4-1(tp eyfr n@ﬂ@zp%fc ;S’ ?ﬁ‘? %%abouﬁql? an
pyrazo | - car [ Byt yl am de (P- 0090)

Exenpl %?P)P Q@é? 1A§sa%§}lg(t) ed with c-Kit. [0117] The
conpounds descrlbed herein are useful for treating

di sorders related to c-kit e.g., diseases related to

unr egul at ed ki nase signal transduction, including cell
proliferative 34

[
y
5-
ry
(4-




di sorders, fibrotic disorders and netabolic disorders,
anong ot hers. As described in nore detail below and in
warpso7es al ., U S. 20040002534 (U.S. appl i car¢omns2006/018733
e B8 "‘3”_1"@ﬁ;‘@ﬁﬁﬁiﬁ%ﬁﬁi‘“’e Xfainlpfeg Oi‘l;lgﬁig%ﬁmts?&&ﬁ))l_iﬂ\lh!COhlprﬂl_On‘W“ﬂ an 10me
incorporated herein by reference in its gntlret tqg%ﬂe
Tiquid) Wheeint the eefdperenicheperiges BRMADRULY L {9 8P BVX?rhe
present invention in , » 21888 WilSthe @@lthal boiling
CHPBPTHID &S Vﬂﬁ%%%ﬁgﬁgggfgi§§?£%h% %?esence of c-kit
b8 1ahsQahee tridsa gt eehpefaire amndurivenl prindpresgirest cach
types of cancers, as described b |Oﬁé.dn nglykoqndgﬂﬁn
5 refsgerentat Tmddse mwbdne AFHIE QRIARGIEOP el g4 4% Hhi“di*Sease
estrd gt ANGERT rAfer@ies Fluid Ridrmbagnansieand
R}rﬁ)&&gt\fg h ){’ﬁ“ema éﬁ%ﬁnt‘?‘gg i ncl udi ng_mast cel | ¢
TeAKER6S Pr&gvatids CREFPRORg Veanwe? .0 Wsst's CoutiealU-eaherpriment o

t est | t L . i
Soamoegt datinonsl SPHORBHT N fEouoptef sl e &TRad
1%%{}15318‘%){, e 1AL LAOED A TPrB8YRQ Saithesurg) Morylagidn2002)].
coO a

ore carcinoma, carcinoma in situ, Schwann cel
neopl asi a associ ated with neurofi bromatosis, acute
nyel ocyti c | eukem a, acute |ynphocytic | euken a,
chroni c nyel ogenous | eukem a, mastocytosis, nelanoma
and cani ne mast cell tunors, and inflammtory
di seases, including asthma, rheumatoid arthritis,
allergic rhinitis, multiple sclerosis, inflammtory
bowel syndrone, transplant rejection, and
hyper eosi nophi lia. Exenplary malignant di seases
associated with c-kit [0119] Aberrant expression
and/ or activation of c-kit has been inplicated in a
vari ety of cancers. Evidence for a contribution of
c-kit to neoplastic pathology includes its association
with | eukem as and nast cell tunors, small cell |ung
cancer, testicular cancer, and some cancers of the
gastrointestinal tract and central nervous system In
addition, c-kit has been inplicated in playing a role
i n carcinogenesis of the female genital tract (Inoue,
et al., 1994, Cancer Res. 54(1 1):3049-3053), sarconas

of neuroectodermal origin (Ricotti, et al., 1998,
Bl ood 91:2397-2405), and Schwann cell neopl asi a
associated with neurofi bromatosis (Ryan, et al., 1994,

J. Neuro. Res. 37:415-432). It was found that mast
cells are involved in nodifying the tunor

m croenvi ronnent and enhanci ng tunor growth (Yang et
al., 2003, J din Invest. 112: 1851- 1861 ; Vi skochil
2003, J din Invest. 112:1791-1793). Thus, c-kit is a
useful target in treating neurofi bromatosis as well as

mal i gnant tunors. [0120] Small cell lung carci nona
c-kit kinase receptor has been found to be aberrantly
expressed in many cases of small cell lung carcinoma

(SCLC) cells (H bi, et al., 1991, Oncogene

6: 2291-2296). Thus, as an exanple, inhibition of c-kit
ki nase can be beneficial in treatnent of SCLC, e.g.,
to inprove the long termsurvival of patients with
SCLC. [0121] Leukemi as: SCF binding to the c-Kkit
protects hematopoietic stem and progenitor cells from
apoptosis (Lee, et al., 1997, J. Inmunol. 159: 321
1-3219), thereby contributing to colony formation and
hemat opoi esis. Expression of c-kit is frequently
observed in acute nyelocytic | eukema (AM.), and in
some cases of acute |ynphocytic | eukem a (ALL) (for
reviews, see Sperling, et al3j 1997, Haenat
82:617-621; Escribano, et al., 1998, Leuk. Lynph.

30: 459-466). Although c-kit is expressed in the
majority of AML cells, its expression does not appear
to be prognostic of disease progression (Sperling, et
al, 1997, Haemat 82:617-621). However, SCF protected
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reported to nediate inhibition of apoptosis (Bedi, et

al ., Blood 1995, 86:1 148-1 158). Since p210BCR ABL
w@paea24e7é both i nhibit apoptosis and p62dok he&ST/DE®N6/018733

‘suggest edmas-a~substrate (Carpppo; et al., Cell 1997,

. 197-204) . clonal expansion nediated by these
ki nases may occur through a cloRew® Peintyn&lifisaPoinit [nGrtipal Point
Hosepwasnt, c-kit has al so been reaﬁ;{efa&ldz 1 OreinpérﬂﬁraCt Pressure
directly with p210BCR ABL (Hallez al EL J
Haem 1996, 94:5-16), which sugg éps that € "Ihas 9
MeffRocatBat (Re14ol e in CML pat holiegy. Thenﬁjpre, 37.5
inhibition of c-kit will be useful in the treatnent of
ﬂhémabﬁVGedxébﬁhers [ 0123] Gast ¢Bi2nt est i nl9 cancer $0.5

miecaoca An avn_r cc
Nor+rad miecosa—aees—hot T e . 2.

(PBQ“PIB%P“%&F%B) 1997, J. Cdil Bfysiol . 17 1-11). 267
'ﬂ%&f@dﬁﬂue&%& nIe|C%C lEequent Fy exprzg}seu T ﬁ%{%yg ct ai41‘4

carcl nona one, ‘et al., 1997 Cel | ol .
Hy@roclﬂlor&ﬂ‘)oron@ﬂﬂne@li@ﬂﬁﬁ) ne | dops _p@fs SCF angk - KIlt haye
heen observed in several colaon carcinofm cell lijnes
Gﬁ@ym@&mwéﬂﬂahn 1993, Turn Bi ol -784: 295- 304;1 Lahhm @&$.0
1995 CellGowth-&Dbiffar 6:1 11111 118: Ballgne,
eltl ]a?'33—hefg§1?rop@pane @prBﬁwySl O|  1¥%-1- ]_1) 124.9 32.0

D e R T S ' by 4P Tho5 993

Caldon Slot h & D'ffer 6: I111-]I118% ,and domgﬁﬁgulat|9§7
of c-kit and/or SCF significantly inhibits cell ]

prohdofaer ati on (Lahm et al ., |199333Cel| Giemdh & 1133

Bffer—6:-1111-1118; Bellone, et al . 1997 J Call
ﬁﬁty@%l 172:1-11) . [0124] SQF/ c1%6% alt oci-Ae 1loop83.
l#%e beenmobserved—ingastr+e—carcirorp—ecetH—tHres
( ¥her, et al., 1992, Bl ood |80: 374-38[L; Hd88&an,| et 504

e]q998 Digest. D's. Sciefce 33 8- [4),,,gp0
consgltutlve c-kit activatior also appears to be
iAvprt ant for gastrointestindl stgsgymal | tuomss (H STgge
G- STs are the nmost common mesenchymal funor of tlhe
dMagast | vesystem More than 9Q% ofi61@ ST§ exfr@ess |c- kug.0

HIPN P et ont i .
whi-eh—s—const-stent—w-th—theputati-vepri-gin-of these

It ceIIs frominterstitiall cet¥8§ of Caﬁﬁﬂ (I(IB)4&7

PN 1]

G a, al., 1998, Scienge 279 5771580 tC¢s =t
qﬁ%ﬂ)t to regul ate contractijon of the 53 04

gaghieoi Nt estinal tract, and patiegnys TAcKigag c-KITT L,
their 1CCs exhibited a nyopatihic form pf chronig
|Pdm@gath|c i nt esti nal pseudo-|lobs#racti pn (d2g0zak

13.2

, 8.6

1997 —Arer—J—of —Gast {9 332- 334) . The c-lkit

é%ﬂﬂ%@?@ﬁ in G STs from severlal é?ﬁferentlﬁﬁilerts e
%ll)laJveO tohave nutations— the pntrapeettutar 379
j uxt {amenbr ane donai n | eadi ng {to constituti :
aghityat 1 on of c-kit (Hrota, [et gh,, IP9S, 13oF1 ence ;.
279.577-580). Hence, inhibitilon of c-k|t Kinase|wilT

BOan efficaci ous means for the tiogat ment of t hese 99
cahcers—[0125] Testicular cancers: Mile germ cell

oGitroCT-o

tunors have been histologically categorized into

sem nomas, which retain germcell characteristics, and
nonsem nomas whi ch can di splay characteristics of

enbr y o4l Tefiigarattepall ompesitianst May i Prsarsdan any convenient
E&?Jﬂﬁ@dﬂlﬂéiﬂﬁﬁg H&id c?ru&!?ﬁm 1?15 tﬂé tdeﬁ%e% Jmﬁ%hnﬁ% of Jle(%llggst one

prei nvasi ve stage car cl nonga

cdfigtrant &td @k at leiﬁ%ﬁe 10$®c1ﬂ1q1ﬁ]31 &0hn aphroprdide ddiddineBot h
c-kit and SCF have been reported to be essential for
nor mal gonadal devel opnent during enbryogenesis
(Lovel and, et al., 1997, J 36Endocrinol 153:337-344).
Loss of either the receptor or the ligand resulted in
animal s devoid of germcells. In postnatal testes,
c-kit has been found to be expressed in Leydig cells
and spermatogoni a, while SCF was expressed in Sertol
cells (Lovel and, et aI , 1997, J . Endocrlno
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nodul ation of the c-kit kinase pathway by the present
invention will prevent or treat such disorders.[0126]

wepeession of c-kit in germcell tunors showsPeTiES20061€18733
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b W R GEIE O dis @xpr essed by the majority of carcinomas in

situ and sem nonas, but c-kit is expressed in only a
m nor iA@dlto\fesn ourhers hibmmants, Stqr@hwayleﬁ 1tets atablhzmg tlyes, and

PO eopprints ekl Y O ARG She R Fair SapBagpitions fora
988y df pbajosey }1)1"(51\/?30(12 288 ,nogtlfaﬁbr@)/@dvers%t irffluence on the
1995, J. UroI 53: 511 5; Bokenneyer, et al., 1996,
Fompasiser. fpaeﬂlelr@ﬁended@npbpatlomz 301-306; Sandl ow, et

al ., 1996, J. Androl. 17:403-408). Therefore,

inhibition of c-kit kinase provides a neans for

treat iTg evilase thespérd@ntncd @2 abidfpi@negele; th&modnehmic

c-kit are expressed throughout the CNS evel op

reRSHYsChagth Futth s ySf‘éflP%?Wf‘oPTe%%klb?%P@Fﬁt}oﬁoﬁd ) e9§daPn%1aIPY'
Qi eljafﬁrfggﬁﬁ’t ?grgi'nlg P ﬁs%x fu 2feddichi el &ﬂ{ésﬁéﬂcpt% 8¢ familiar PH
ermal- ce

neu oecto pression of both receptor and

| (ppaswle-kathelpg) S0 iﬁ%éampeqabm-entmpy) tdhazrarduint vdpoaigempression

( |, et al., 1997 Neur o- 35: 3 33

SRSty oHobekT thesk PSS THSaot s B RAP P o At fhgprption
NinBh@isint inswer bd ar8to Fhpor reséion W&HrOcompressor,

ggaﬁogs 1873) C]l%blgg?bna an ai?%gzytona whi ch P

delidre ghet cmlmaqsmn wc@s is thepreticallyi apinglerisenitopia path, Whidmihe

aa[%%)rpﬁéé .??clér g{ %?o%l%g t%ﬁgrrapo%)ﬁbgo%bélj‘govﬂlpon %ﬁcult and

%ﬁ@hb@ﬁﬁﬁ@ﬂaﬁﬁﬁ&bces@@ﬁiéﬁﬁb%dof c-kit has been
observed in glioblastoma cell lines and tissues

(Berdel, et al., 1992, Cane. Res. 52:3498- 3502; Tada,

et al. 0 g &&n@!d
1995, A% Oﬂggpg\f#&gé%%%? ‘510 Iﬁfbsfz adSzcl‘!:ohler’(f0 eflusing
1@@dtioB| abetats (IBA8)- 847 ther eypie tpefotnivaice adnid 414 therrnodynam1c

bR BopRc ey A58 BASPEAGHE BB PR dns BeapEh cvele
apd {udBPdmies erhseivesl chrdateroTeqhistions, SANBh efre fitted to

examned. In tw cell lines, anti-c-kit ant i bodi es
i exipeineetdl sdibilifyr and heatawpenity daliy éerssqlmtgm prgpertige, while the

(%ﬁ%lhpﬁ %pi%ﬁe%%%sg%g ca%%ga %do Léﬁ %%gf tg]g?@é'tn hSc;metlr%es the

kslo'l\fb‘il@tyl dufd Bid edrsel g BgUBestetienl tsblﬁaﬁ)nt(bﬁ&e cEBRT éicﬁlVltY )
mplary Mast Cell Diseases Involving c-kit [0129

Eaae@%.sv@ acthesadiselasesk indNegguter pE(Narwy! Kéor Giog dilwigsad 408, IR
| fn

SURREP R PR 0" AL 2B ARl o ot o

h@eseogdn Eoergygra3p 3031-87% oBﬂeut et i) t(éiieat:Rmowz;gzdSybzyzm & CHP,

Rt st s NeSs cgi Bl st o s o Npgietednotye

Bﬁuz%&@w;zﬁ8§,}pzzc%kzsﬂﬁttsdp;&zs5IE@{zﬁm&sww NBSGERRE, e Sew
on nast cel from pat lents w aggr ess| ve

rféstk()c Yiowsiver, SiNagabdels ete lahited ingb@r uteewnemparatures well below

N

' ﬂéfﬂp@ﬁf[ﬁf&d ﬁﬁya‘ﬂ:@oﬁ%tlﬁﬁﬁl(ﬁ TRIE $he &Imlﬁhed udd9h erngﬁ{bal fitting
Phar macol 27:593-597; Metcalfe, et al 1997, Physi ol

Reqpatigns1 @3B tidhoeomest leawations athathe gag ghase BQARmay not always

78 184121;@%’83%318%&%}1“%% r% eltn %ed]eg?{tﬂ? tjﬁg{%r ecPF absorl"glon cycle

lptdbésecwllﬂy nfic@g bhéhesiyashicdBy iseindEASOt PettRpt, @1&4 bs tlenshost
eosi nophils, thereby influencing the primary cells
involved in allergy and asthsm through nultiple

mechani snms. Because of this mutual regul ation of nmast
cell and eosinophil function, and the role that SCF

can play in this regulation, inhibition of c-kit can

be used to treat allergy-associated chronic rhinitis,
|nflannat|on and asthna [0131] Nhstocyt03|s SCF
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Gol kar, et al., 1997, Lancet 349:1379-1385). Even
anong patients with system c mastocytosis, the disease

w@avenzat1ge from having a relatively beni gn proptiDER®06/6G18733

TR PP Sk S U o

Gefrigarantsgtheahodyna 8y propertice tarBd@caBEdy tdedptedcaskdiscusss! in

n aobserv n mlig e el.l s .from cani ne nast
Seie gt ReBatioretom AP seBBE Conpar - Pat ho
115: 399-414), as well as on mast cells from patients
W th aggressive systeni c mastocytosis (Baghestani an,

et al .Althopgh madslikg reftiperanp mixtarpstvet EOSgis familiar,gdggerant

J .. Aler,..din. | nol. 98;831-840) .. [ 01 has ..
ook Bl b, Bty R o8 iffrica
rERiea8i0 8 nisAd R ylHiOd @idttiondiitand 12 frideptiRde Sh@ihe€8)whR regard for
i nduced by fibrogenic growth factors such as PDGF. It .
Irxamplesty tsdegeratduiricent pid selabildys dncopf therdifficvlcyroblems in
. | .
W, 50 g AL Q0 0 b et
i coarpeasdd wathoutninuch isfolmblien S6duthhs chteal hawetersdand vapor

(Longl e l ., 93, . New Engl . .J . d. i .
e siter 309§ s PRV Ret TRy AR a s gt lubrican
r PGBy AL heR¥Er RTREA6R 38 TRROAKE ProHint Topressor Eng.
sol ubl e and biologically active form This nast

Bt e Bindued 1 96 de SS56H0; g¥nbezks fat. tbddisarerr/yoe B0Pb, 22,
IO ToR FBkossRl a2l Rl 0. B oo T Boaels

andilamyBedelTRA dl8dbs Hedcribb® it TiIReLBYHOT. PRt Why#OReES Data,

Transgeni ¢ m ce overexpressing a form of SCF that .

JdARd Zhob3H8, prbthestiprs baussd %‘é Icalgulate thegpedynamic properties
. y . | OB Do ¥ _

SPhR AR Uil S R ERFACRE R Ll ofe waefl in

ekisiihvdntidn as pitserioyipycleasigetanhpailsuman cut aneous

mast ocytosi s (Kuni sada, et al., 1998, J . Exp. Med.

187: 1565-1573). Formation of |arge anounts of sol uble

SCF  C oyt GRMNdIinp Wi Sefripetdnfidad hgﬁie PbnpesiAchataesbndhit Redlich-

mastocytosis 10N sone patients and the present

iKiweng (RIR) tyan of cekzit equatipme o€ sinteHEXS) dissligcdesed ibyhiflett ez al,

ul.at i the i racti.on.bet ween SCFE and c-kit
et Wty BloR @RS ral FEROTEE o ki ¢t ha
resul ted igrconsjdryuti ve kinase activity have been
found PrF n;ﬂ?ﬂ—ggdent mast cell tumor cell |ines
(Furitsu,  et”al.\ 3, J. din. Invest. 92:1736-1744;
Tsuj i ?a, et al., 1994, Blood 9:2619- 2626;
Tsuj i a, et al., 1995, Int. Arch. Aller. |nmunol
106: 377, 385; Tsuj igtyra,, 1996, Pathol hit 46:933-938).
I n addﬂ@%ﬁﬁ}4%kﬁpv§g§1ﬂiT tations of the c-kit gene
have been observed“tn peripheral nononucl ear cells
isolang? frompatients with nmastocytosis and
associ ated hemat ol ogi ¢ di sorders (Nagata, et al.
1998, Mastocytggrs Leuk 12:175-181), and in mast cells
fron1abﬁd¥@%%% rth urticaria pignmentosa and
aggressive nmastocytosis (Longley, et al., 1996, Nat.
Gen. 123312-314). Inhibition of c-kit kinase wll
t her ef ?e prove to have an excellent therapeutic role
i The hemperemtevdetendéntt pas eoftlitiso red pasumdtd1 86]thei E©@8mor pure

patients,.actjyatin ations of c-Kkit y be . .
RS isangdslct s P PR T e oxifiSecHed in Ypkozeki,
these patients can be treated, or their diseases
prevent ed, by .nodul ation of the SCF interaction with
c-kit kinase. SCF activatiomgf c-kit as been shown to
prevent mast cell apoptosis which may be critical for

mai nt ai ni ng cut aneous mast cell honeostasis (Ilenura,

et al., 1994, Amer. J. Pathol 144:321-328; Yee, et

al ., 1994, J. Exp. Med. 179:1777-1787; Mekori, et al.
1994, J. Immunol 153:2194-2203; Mekori, et al., 1995,
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having nutations, e.g., activating nutations in the
regul atory region and/or catalytic region. [0137]

w@\iobiee78 Al | ergy: Mast cells and eosi nophil s PEPUSRE6018733

key. L@I/ﬂe&nbp‘hypalzam 3% 1087807, qrbko@émeﬂgjyheldgg%ergy 2005, 80,

Pﬂ%ﬂ g and ast hna (Thomas, et al Gen.
e&Pd hifloger gh fnd. Wisecahare Resy, 2804 (submied) | Physi ol

Rev 77: 1033<%079 Hol gaje, 1997, Cl BA Found. Synp.;

Naclerl et M& TO97 \JAVA 278:1842-1848; Cost a, et

al ., 1§ k7787 1815-1822) . SCF has been shown to

be essent|aF % or “mast “¢el | devel opnent, survival and

gromimﬁ§K|tanura et al., 1995, Int. Arch. Aller

| mmuno 107: 54-56; Metcalfe, et al., 1997, Physio

REhe 7ﬂefﬁ033ts,l(ﬁ7k9)areldetmmeﬂl 0nas BCeptape tiad egponipréssure of

t he e03|nophllspe0|f|c regulator, IL-5 to increase

t49eh gusecdoomesnd. of eosi nophil progenitors (Metcal f, et

al ., 1998, Proc. Natl. Acad. Sci., USA 95:6408-6412).

SCF has al so been reported to i nduce nmast cells to

secr etForf gbé0ests ( Kdasaisudly & Vap&%@gssmle' data ﬁrecﬁallable or

Al'ler. Inmunol. 114:75-77, 8&a ama, et al

JVapoY RASEHEFS arp Practigaliv zro ah mplwﬂm&@m@lﬁu@&ram\f&ﬁh@mwe

SRPUIERSY |2 80 By ot TR i B0 T o
Qﬂ)‘é&‘%ﬁ‘ts BRY"QR Mt edm‘ﬁ%a?l%ﬁg Wa&mﬁn&g&%gﬁl 1%15%%}51%%1 1§ e

al ., 1997, Int. Arch
(ﬂ’%?y@nm;‘ téthades & 19884s, Bl edn) (MclGrawdaill, Nes: YO8k 198)). As

I hi S | d d | |
i, SR BT rneb et andb 80 on BT 1670 chzeies of
%chl%ﬁﬁéteﬁeﬁf Higﬁrboﬂﬁitgg}?ﬁﬁt Johﬁi@uﬂ@s%re%ﬁfﬂc?ent Welelating

r|n1n9'these cells | gE-i'nduced degranul ation
(sebxbumzs&P Bt dagg. . On1hootheyhandntherteinpdraBusdepaant partchf the a

1es sive ensi n r
SRR ol 0t 1 SRPRRAR SRR o T Gl gt abSoibent
maﬁdeﬁarel@ﬁ&ial&ﬁ hltho¥I0hg viabB6r fé(l%f&l@é of hBiRRsRd 1sbéésent1ally
activated nast cells are |L- CSF and TNF- a, ch
|Zﬁ¥q tlethedempeiaep R intprest eHﬁres ed{afarom heeebpahis, medeled by

1997, Int. Arch . 114;75-77;

6?&95??8 tefgps dp"ed fods aP@ﬁrFfﬁ f9¥ thenta |0% rofiigeragi-fubsicant oil
Inhixagled:-tion to |ndu0|ng histan1ne rel ease from nast
cells (Luckacs, et al., 1996 J . I nmmunol .

156: 3945- 3g5(x; +Hggaboq , 1998, J . |nmmunol .
&‘S'

160: 61%6- GﬁZIXf:FCF he mast cel production
of the eosrhophi’l' chenmptactic factor,

eot axi(g( Hogaboam et al., 1998, J. | munol .

160: 6166-6171), and eosinophil infiltration (Luckacs,
et al 1996, J’Inyu ol . 156:3945-3951). [0139] SCF
al so d?@ééi‘v es the adhesi on of both mast
cells (Enstych 1994, J . | nmunol.

152: 213 219; Klnashl, et al ., 1994, Bl ood
83:1033-1038) and eosinophils (Yuan, et al., 1997, J.
e cobfidiend 3618336 a8 )be trehied Bs hiad HEthle Erﬁeter
tissue infiltration. Thus, SCF can infl uence t
primary cells involved in allergy and asthma through

Currentl cortlcoster0|ds are

mul ti chani s

t he nglé‘F th ‘Fkﬂg‘zt PRADRIEH: frogenerp oNicompRpeitt jéxtugse are
nffdeRianat

e o B Rk B e M558 Ty Roneid A
52:33-40). These agents work through multiple

nmechani snms i ncl udi ng reduction of circulating and
infiltrating nmast cells and eosinophils, and

di m ni shed survival of eosid®phils associated with

i nhibition of cytokine production (Meltzer, 1997,

Al l er. 52:33-40). Steroids have al so been reported to
inhibit the expression of SCF by fibroblasts and

resi dent connective tissue cells, which leads to
d|n1n|shed nast cell survival (Flnotto et aI , 1997,

e NN A N A A = NS\ ~ o o " o T 1




for full nmanifestation of the di sease. Secor et al.,
2000, J Exp Med 191:813-821. Thus, c-kit also provides

w@2msai41l6 t ar get for the prevention, delay, aneDDS2006/018733
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e b Al i@ﬁ%ﬁ‘%ﬂ%’?@?@o@' 80, [¥28-3901 . enassialeERasphar yoreeas.e8p ),
S

ociated with c-fns_[0142] The presence of .c-fns _has
wWitenmag botsigatdsd agiamroditiof yapeier Waagﬁ‘%ﬂétﬁéﬁ{ R g"r%‘r“ﬁ"
di seages. As such, c-fnms has been agsseciated with

. 5. A cfm speciated wit
@@?gd“r%&ﬁy Ty et Al (msi‘é?, Pg\egég@ﬁ s

granu¥onmat osi s, and transplant rejection, inflammtory
di se3§)es i ncl udi ng Chronic OGbstructive Pul nonary
Di sease (COPD), enphysema, and at heroscl erosis,
Yabiol + 0/ i seheer s, = mcladihg Pnsulin resistance,
yperglycem a, and |ipolysis, disorders of bone
struqBure or mneralization, including osteoporosis,
increased risk of fracture, hypercal cem a, and bone

metastases, ki dney diseases, ind®Tuding nephritis (e q.
b ufmﬁ@gﬁw t; ,ixjantber_‘sﬁ'(?gtd6gl—_}>ne’ph?wg?x§, %53@»% 0
nephff®’is), tubular necrosis, diabetes-associated

renal” conplications, and hypertrophy and cancers,
inclu@®ng multiple nyel oma, acute nyel oid | euken a,

chr oni el 0] ' ). breast cancer, and
ovar i Zg}' %}gcgg{re.%p[eg#%]mf%}é ran?' expressi on and/ or
acti vyl i ofqoff pfeskir® obath dpeeids.i nplicated in acute
nyel oi 8 I eukema, AML (Ridge et al, Proc. Nat. Acad.
ScL, %990Q0leGacid éf id8PHciedut ati ons at codon 301 are
believed to | ead to neoplastic_ transformation Ely
I grnstesent epedalidhae 2anBue binary inferagon pRaRIcHEs: Kindge ™
activity of the receptor. The tyrosine residue at
cadlon 96 dasinheepaishivehotld tzendted d1ay schennlyja= A gatsdve and
regufatory activity, which is disrupted by am no acid
subsd i 1Ubd WSeq ACE0EIE ghy ,ordinfiys quadratid-mmsngrislentst the
pfeval ent (20‘% in chronic nyel ononocytic | eukem a and
ManfevRe TME pfek3f EOR @idiebiasiobie bucaessfidhaappticé ¢ meduisy that
nocytic differentiation. [0144]. A conditi onsu[fla?t@aqious
tace AMhly sontsyBrmeirien it iresppel 10 RPATPCREY  S'%r"RG The
| 0i d b L ShS. (80 Bki A)dDO01, supra); and
%%ﬁ%ﬁ%ﬁﬁ#@ﬁ%%ﬁ%% negrg{rrlgﬁyh{%lg&ogcur in ovef 5)30%
GhnrRéiivBitage niknesdsee, foresemple Ypkneeki A ERpsgls haegess of

been reported to preced e ¢ld ni M) f by BC
Refidgaraiiat W@%g jl;é?@?’s dée"é’??"%ldm?h ﬁ’%?m%%“ﬁ

bi ol ogi cal events nmay participate in the nultistep
process of acute transformation of CM.. The autocrine

pr oducidr@hasf equilgwivm (sebibdits) prieulpians. Yoty CBE%JWGM 2
in several hematol ogical malignancies and parti cullar.l Yinis
i for Abth cOppoattl i aeedsil andrdeyived dpnthf PreseRgImppe ule 1
80(3):310-6] have denonstrated that IL-1 beta gene is
e sed in alnost all cases of CM. in nyel oid bl ast

crisis, a1.919| thebt a Righ prgporti onaola;casgs howgd .
conptd Lt 1explresston : gene;. Hy"gf‘:t e
s% pati@ﬁés ﬁﬁ tF(e‘@pé’é?gr{iaF@t ?f Audy? deamngt Pat ed
si mul t aneous co-expression of c-fnms. After exposure of
| eukenfl®)celI's to phorbol nyristate acetate (PM),

rel eas . i n was docunented in three of

f ™ repg’t %%&%%1(%123? however, no significant
interleukin-3 (I1L-3), granul ocyte-nmacrophage

col ony-stinmul ating factor (GwW CSF) or granul ocyte
colony-stinulating factor (G CSF), was detected in
these patients. This denonstrates thatdifferent
patterns of growth factors sé&retion exist in AM. and
CML, and that distinct nol ecul ar events are |ikely
involved in the control of |eukemc proliferation.

[ 0145] The observation that production of M CSF, the
maj or macrophage growth factor, is increased in
tissues during inflammtion (Le Meur et al, J.

o a ~ NN NLSY ™Iy NN N\ o o I




[0146] Further, M CSF/ Fns signaling is critical to
osteocl ast formati on and survival of osteocl ast

W@nmm@tws For exanple, estrogen | o0ss in nmenpERUSEH06/018733
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“reastuttys -+ w-f rereased M CSF and t hus i ncreased

ogt eoy/ t, nd,bone resorption which [eads to
|§1Cr S % r?fjgb%f fracture and ost eopor osi s.
Accordingly, blockage of this signal is a target for
the i n@ Sjlti on of bone resorption (Teitel baum

Sci enc 2000; 289: 1504; Rohan, Sci ence. 2000;

289: 1508.) [:%47] Athe losc _9§I )jan i nfl ammat ory

duseq fa thel vess el ngl | ﬁ LS ’asgsoci ated with
si gni fficant’ r bi d|ty @qd ﬂtyxg)illt A effect for
c-fms inhibition in the treatnent and prevention of
at her od@) erosi s depends on several observations
(Li bby, Nature. 2002;420: 868-874.) First, nonocytes
resident in the arterial intim increase expression of
S Cave e ol GeREALS d@tﬁ‘@ed' Hin%ﬁ&?'rélé@anmg'tﬁé %ﬁiesent study is an
i poproteins. The resulting |ipid-laden nmacrophages
dentedlpp(fDnwbidhda gives) ins: geherrabforee i stic of the
at herosgl erotic | esion. Macrophages in atheroma
szére étogckl negaanﬂ it 1¥vlvt v f act o4 naol RrREl dm
| &sTo o ¢dst h"aaT‘
repli e Wthin ?he i Nt hrou?fc %l‘&F
activates _the tranS|t| o from nonocyte to I|p| d- | aden
macr oph r r]exrm,essi on of scavenger
recept om d& Vlﬂlzleévd atlh roscl erotic plaques
over-express M CSF which is critical for
at her o(slgp erotic progression. Mce deficient in M CSF
h@ Ere REEAn ARG c%n%ﬁte Wh?cfﬁcceaﬂ e %ﬁ}(mfeﬁﬂ@ bfchoice but must be the
erosclerosis an nice wt
I\Aaﬁﬁ%dﬁaﬁa&t&/ﬁﬁmﬂs’t dumminﬁntaimxtunés wifllin the $ystersin q&i8n. The
101 -.2702-2710; et. al., Am J. Path, 1997;
1@@6111@87116%9@1)%1% @re@iclm gqoylpoummu%, tioreq I8 - miodeled with a
di srupt. M CSF signaling, conprom sing nonocyte to
V%ﬁ@b@nﬂbam cell progression, nacrophage survival
and eplica a yt <ne signaling that
parti C|d|aét (sg:bTFFn(gZan ﬁﬁ ogression. [0148] Wgener's
gr anul tosis, also known as vasculitis, is
charactefi zed by granul omat ous inflammati on of the
bl ood vessels with necrosis. This inflammation linmts
bl ood flow to organs wi th consequent damage. Al though
t he di Seepsdicahsyelgvearismangesofo g he sysemniunpEge i alsorption
t SOF
eﬂé.{a{rﬁig}l?ln sieezm%glé ¥i @Irrgé gﬁa%es‘mgﬁag& Fss ﬁil ng tc{jv%lcatll energy
kba:lm&y:glveihe endot hel i um pl ays a cent raI role in the
i mrunopat hol o of several vascul ar disorders in many
i nfl anQat‘*chy %nd&ﬁcﬁs such as \Wegener's
granul gnat osi s in which use of intravenous
i mmunogPdbul i n (I'V 1g) has been shown to be beneficial
( 1994,
9%%%17%39“13%@%??8%13?1 abbofder E%é {’IXu et al, Am J .
Path. #0998 1;513 ¥23%;1266) that IV g inhibits
endothelial cell prollferatlon in a dose- and
ti me- dgpgndent manner and down- regul ates the
pr eSSI on of aghesi on nol ecul e (I CAM | and
Py! desh ARk H AR TRINRLQ: MRS ileﬁnﬁfi and GW CSF),
and proinflammatory cytoki ne mRNA (TNF w, IL-1B, and
I L-6) induced by TNF- :or IL-1B. These results may
explain, at least in part, the therapeutic effect of
rV 1g in vascular and infl amtatory di sorders.
Additionally, these results suggest that inhibition of
M CSF activity at the level of interaction with c-fins
is an efficacious treatnment strategy. [0149] The role
of MCSF and c-fins in enphysema appears to involve
the regul ation of el astl n met abol i sm t hr ough control

. T I P L I T



MWP, Op/ Qo m ce have abnormal el astin deposition and
spont aneously devel op enphysena in the absence of
worloeaed7a¢ or cel | ul ar evi dence of |ung i nfl anP&l/U82906/018733

v e efeiogrdiingly < ghe nodul ation of netall oel astase

acti vy Ly 4 n-na&rophages by M CSF may control the
degr dadatmon xf—%] astin fibers in lungs or bl ood
vessels. [0150] Metastatic cancer cells cause bone
dest (i®tion, with associated fracture, pain, .
ef or mat i qn, | lutih#e tHeubs@iptct modg ofan
Vg?ff‘e)é&ﬁ aa@?f%%%@ﬁ???%%?%lrﬂssﬁ?nmc%udi ng M CSF by tunor
el SibeGheh iy s@lerabr, scBitions, Srd hopand2@QGre gpss tlow rates of
104-14). Binding of MCSF to the c-fns ?roduct . te)
bdow| adfdgerfunr mad i asodfer-oxit egdntign ORI BOeBPPPIE 1)
activity (Kodama et al, J. Exp,. Med. 1991, 173:
rpggctfeely.Feng et al, Endocrinol ogy 2002, 143: 4868-74).
Accordingly, inhibition of osteoclast activity at the

| evel of c-fms offers a conpelling.t t for s
anel | Biehioheaftrinsfee arbeigatyas] ymt 011%5? %ﬁﬂc?’bcﬂ}ﬁ%%eé unit is

accumyl ation is.a prom .ure in many forns of
ﬁ$@ﬁgﬁd“ﬁﬂgﬁﬁ¥€¥wggeﬁ%%gﬁn%FJﬁ?%eration of macr ophages
wi t hi p) therki dnay, has, he@n -deges i-0Ed in human and
exper rtent at gPonérqunephritis and nmay have an
inporg_ t role in augnenting the inflammtory

respo

€. Isbel et al (Nephrol D al ,Ir |
Wﬁmﬁﬂggsauﬁzm@mﬁxﬁﬁ#ﬁ@ém?ﬁgpPEWB ?Bﬁgﬁg ?%%?328%9%%8% o
macr ophage, prol.i f& L0 d et &fthalpy, H,,
eciopttear SHBPE i R, 20 (aR0ed, Forte BeRGRe Mg, lhelpy

e§§€§§&%§£dmas found to be up-regulated in hunman

6? nerul onephritis, being nost prom nent in

15 prolitETaUer(ngd%gﬁfﬂdvgédgghnBecause this
correlates with | ocal macrophage proliferation, it
suggegi9) that increased renal M CSF production plays

an inportant role inr lating | I is
o hereagiay PR AR g b A U Sap R Ta eea P e
of renal inflammtion (UUQunilateral ureteric
@byt i on) anti-c-fnms antibody treatnent reduced
macr oppage cgg@thLgpéLan¥bur et.al., J Leukocyte
Bi ol og¥# : -+ '530-537). "Accordingly, inhibition
of C_fQ% offers a target for therapeutic intervention
inglo }ulonephritis. [0152] Insulin resistance and
opg Slifuinating Mafbmethls eqhatioppeith pq 49.H9A0ENRRE IS i s
a strong correl ati on between insrlin resi stance and
abdom Q@I/nui%H@r—aﬂhfatHé(derm% T8 (Bj orntrop,
D abetes Metab. Res. Rev., 1999, 15: 427-441). Current
evi dend)i ndi cates t hat macrophages accumul ating in
adi pose tissue rel.ease, TNE- ngh o fiact ors t hat
sl e s oot @ CHAM ke '(}E%Og‘%e?t @obﬁ;é?‘r ‘ini% ysis,
reduced.insul i ensi tj vi and al so pronote insulin
25 resistéﬁé@”ﬁﬁfgﬁfFﬁi%g%ngh¥?§sues. Theref ore,
macr op e accunul ation intype 2 diabetes is inportant
for di se progression. Accordingly, inhibition of
¢ JofBeridsamiDivapbramlr hbats perawnimnassdlorh eospediicbh A8t of
insulin resistance and hyperglycem a. [0153] Dewar et
al . hav@. imecedllyHdenonstrated that the ki nase
inhibitor imatinib also specifically targets the
macr opfa¥e col ony stinulating factor receptor, c-fns,
at therapeutic concentrations. Although this finding
has inportant inplications with regard to potentia
side effects in patients currently receiving imatinib
t herapy, these results suggeg® that imatinib may al so
be useful in the treatnment of diseases where c-fns is
inplicated. This includes breast and ovari an cancer
and i nflammatory conditi ons such as rheunatoi d

arthritis. Dewar et al. also speculate that imatinib
may be used in diseases where bone destruction occurs

e e g e
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such as those indicated above, where in sone
i nstances, the dual activity of the nodul ator for both

w@2GoaB24Imel c- kit provides distinct advant ages P@I/US2006/018733
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*Ffeav$ggfﬂugﬂ§dtqgases. The conplenentary activities
a

provid ! ¢ a Single conpound woul d provi de added
benefi§ﬁ)over conpounds targeting one or the other
activity, or seParate.co ounds targeting these o
aEhany thei systemesnr fosmangs! ie defined iyt aobagd gy 7r, €owponfer divided

crophage cheno-attractants by mast cells or nmast

o ¥tractants by macr ophages, these '
anti-inflanaptory effects woul d synergize with the
conconytart=FrRhi.bition of intrinsic cellular function.
Limitatiofs ¥ co adninistration are absent in a dua
inhibitor. Further, the dual activity may result in
much | ower effective doses for treatment.|I.

Pt oducibRBvd! e didrioR Mnfbidd Bt # €4 B%a\g@g}%l&dglgsgéaller than

50156] e natlve an d ki'hage po ept 1 s
wBar B ARy e 30 OP TR ik TERLO TR e

the art (seei2 e.g., Creighton (1983) Biopolyners
22(1): ¢@/58)== [ 0157] Alternatively, methods which are
wel | known t) those skilled in the art can be used to
construct expression vectors containing the native or
nut at edki nase pol ypepti de codi ng sequence and

' LY .ransl ati onal contro
2?%%g sb@ éé%gﬁeteggiM?g?#ﬁde in vitro reconbi nant
DNA teczpiques, shntHetic techniques and in vivo
recoan7é??qyﬁggngtqffgygwbination. See, for exanple,
the techni ques déscribed ¥n Maniatis, T (1989). :
Mol ecufrgs cloning: A laboratory Manual. Cold Spring
Har bor  Laboratory, New York. Cold Spring Harbor
LEsbalatesray aPrlesajonanadd Aokubiliey jn FheMibsetbealand (g&@@4dipr units are
Current .Protocol s.in Ml ecul ar Biol ogy. John.W|I &
éifi%ﬁﬂ%% 407 gl%ermﬂgyna[n‘ﬁcj_aégl] copsstent e‘Y?)g (y%, use of ¥r\(e ﬁ%S model
h@isdusseddnessl on vector systens nay be utilized to
express the kinase codi ng sequence. These i ncl ude but
are not limted to m croorgani snms such as bacteria
t ransf | i n i.opha
ol asm ShORkee bbb B TR fEtRlanROeL i BRRG gt Been taken from
cyokadeki AQ(200¢, kipra} €Y claeltinA o@o 4 Ons eQoes; of Y R@E eration,
tgﬁnsforned W th reconbi nant, ygast expression vectors
c

RERNEPRAg D he2WiDagnd BeptbuR odi(#YP 4% Sq d8ride,; andnaredisted in
C t ionfect ' [ j g
e, R 0 R ol AT R, Werical porameters
khavedecnl estmaied Grdinnggogecnemingionphethedsded diseyssadanReid RC, et

infected wi,t h reconpbi nant_ vi r us. expr.essi vectors ..
(G i e ol R e Erarls 1 LRI Y e Bk dp critical
VpdrifietersM¥} tise thi g?ﬁ@Jng‘]ﬁ‘(ﬂanhfériﬁEgQ ePr1AtveR/ Iééiﬂﬁg)ortance

expressi on vectors Ti plasm cont ai ni'ng

] or's (e.g.
kfon geweldbngisalubdity rdgtas(g@m doc exangpleapkedekt 4l, 2081 sprv, but
The expression el ements .of these systens vary in their
o8 gt B So S crprBhed BTy P Ruinun At wil heieeiéd as
h : il ] : 13 r of
P HERENPpa KRR i ahifc e pe B Rl B ITREE D
i ncludi ng constitutive and induci ble pronoters, nmay be
used in the expression vector. For exanple, when
cloning in bacterial systens, inducible pronoters such
as pL of bacteriophage plac, ptrp, ptac (ptrp-Iac
hybrid pronoter) and the |ike may be used; when
cloning in insect cell systets, pronpters such as the
bacul ovi rus pol yhedrin pronoter may be used; when
cloning in plant cell systens, pronoters derived from
t he genone of plant cells (e.g. heat shock pronoters; -

the pronmoter for the small subunit of RUBI SCO the
promoter for the chlorophyll a/b binding protein)or

S - P .
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appreci ate that such descriptions are applicable to
the present invention and can be easily adapted to it.
0 bdos/1BI7TMeli Nng Assays [0161] The met hods of t heP@r/ES®N/018733

the binding of conpounds to"a target nolecule. Suc
béapa¢ityglor saclt perestoatposnd dahéeded g aifiinettmt off temgkrature (see eq

LR B 258 LYl RS s o

CaRbibeai hiavd Baeal alll dxdinatddeiais SRpdoBiutibe PHABRRY(Ss discussed
blndlnggio the target nol ecule, i , 1s distinguished

, i.e.

f inoReiB kGl slinerr o) e Nexabhs sadubitityo(\SLERr ¥angsdiguidoequilibrium)
disti . o - £ e hindi .
it b S b 0851c RL0GL I FRTREN SRESLELEpREE i
kih@ WO Srrardlbtefseboe Mixtufdsg The FoiR@Mma cht€abtiREpate@stefsOr
this invention. [0162] Bi ndi ng conpounds can be

char ageri zath B¢ JiBigentf | EfdrarRftet g &tchi dihky Hir bR been

tafget nol’ecul e. Thus, a "l'ow activity" compound has
A : . eotd e _

SAAEIOAY 00k S908 00 Dl o i

sprasmiey diffavendics.i obke r&ynlts Vier yseleoind amharyi tyXtuies areashown in

ag I qu ot bl%(:go of above 100 nmM under standard

COPERF dnSabIBF- » extremely low activity” is meant an

| C50 or EC50 of above 1mM under standard conditions.

By "noderate activity" is neant an I C50 or EC O of 200

nM t o Thewarfpraenceseldhe absprritidefissrsiongyclenp Hesed palasystem

hiah-.act Lvi tv" i . .
PLOUGEEL R 0 (TR, 0 h R el ko
belbayy, Hendthg@hpiabpodar i cRrdiletedSsincdi€isl salPinsioeliidant
is defined as the concentration of conpound at which
5@%h edsptdigo attiet thetntalgfowidie Thakgieion Wl eaUhsuin@tigns are made:
enzyme or other protein) actjvity being neasured

i 6 okterdis ngdrersare dipR i SENeQingies.ange of activity

gy B Aol AR B e S Rlkien B 16 M g PP B i

ski lehthalpid,has asutallyedane, inbyapoe asomipresyicanygydetaatiuddions. The
product. .or signal .produced by qccurrence of an _.

b Hitiigh AEBERT dih ot eHer at T LIy OBys & Bprotdigerant dew
bei ngifi%agured:, [ 0163] By "background signal ™ in
reference to a binding assay is neant the signal that

i ©)rideseddition atiBeing6 witefugesan bibhlopoint end theee is no subcooled

ot it oS P TR rtoionfE' s SOFEE g o

ol g Rfrifes oAt PE B Gindary 7skil | in the art will
realize that accepted nethods exist and are w dely
a(fiHregsiuss i thegeandemsion iang theaggegradind s 4 dTs) afthe spmpyand
" st Lat .Qn'y i q t t he

var Pl REbAkirRa sbEIRkechidf ST o ARl it
a(yiBterdohditionrat Psint Bt(solatiawinikttte dhasbsbiter)ais er soetion’s bubble
squared devjati on of each nunber omits nean. For .
exarROPE SP & éﬂﬁ%ﬁmp@e&m@zﬁwﬁﬁ%ﬁ gnd prselytion opgentration of
and val i eis: s2 =f"Fl-g) 2 +(2-2) 2 + (3-2) 2

= Oﬁ%%gmpﬂﬁ$@@¥face Pl asnmon Resonance [0165] Bi nding

P&Y) AR REFured in RBe FRAGHOEUTYS Mot ((ACE, BIRIBARD (7,,, ), and
resonance, for exanple, with a BIAcoreéy) chip

( Bi &yapaatod 6han)are specdtbdwis aigivemaybleldoreidiobi ndi ng
conmponents. Surface plasnon resonance is used to
characterize the mcroscopi c associ ati on and

di ssoci ati on constants of reaction between an sFv or

ot her ligand directed agai nst target nol ecul es. Such

nmet hods are generally descrided in the foll ow ng
references which are incorporated herein by reference.
Vely F. et al., (2000) Bl Acore(r) analysis to test
phosphopepti de- SH2 domai n i nteractions, Methods in

Mol ecul ar Biol ogy. 121:313-21; Liparoto et al., (1999)

Bi osensor anal ysis of the interleukin-2 receptor

o o A A o ~ A PN N A SN ~NA
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macronol ecul ar interaction, Current Opinion in
Bi ot echnol ogy. 9:97-101; Price et al.; (1998) Sunmary

WO eof24706 t he | SOBM TD-4 Wor kshop: anal ysi s oPCBH6S2006/018733

O Ak OR it b@dlﬁ@wqa@l Uﬁ? it het MBe UG ) THIARME loss of
Bi ol ogy 19 Squ@ 1:1-20; Malngvist et al, (199 )

Bi oesh@eliflyednd the abseghans Manpsad Reglestedaf f i nity bi osensor
technol ogi es for functional analysis of proteins,

Current Opinion in Chem cal Biology. 1:378-8S3;

O ShanTies fyst etepalf.cyclelQ®mlationt &y fr ebtaini B, &fd P, as saturated
devi ati ons fré)m pseudo-first-order kinetic behavior in

t YEOE REFHEELPT 2 REToTPiagerint 74 seven; tRRIPRGIIES, BFB8 SRS sxample 2
t ; t 3 3

oot ooy P Oland ldh e RedANASS Jy &, Al Thp, ysing o
ewsginER I(Tﬁgperdt(lltﬂ Pugssuné) ]Flashmmaltm@ (zcsathschtbﬁekiadéq ess, HCV et al,

183: 7- 13; Va ennortel, (1994) Use of ors to
S, Faereral pR RS e o EBeRr D AHL RO unttS are

BlaQdu@sibd al T agh 7 %ﬂb@nrattﬁ%atﬂe‘ﬂ?m &:&’17an¢he thermodynamic
o Shannessg@ 1994) Determ nation of kinetic rate and
eR{APSTIRY PUROIBY Adith éef@m@@@rftom ther assawp e (De alBubble-Point T
[ rit.i.4a f e surfa

BUEAEFEL IR N0 e LIS AP LARIR) st poi 1

Bitntiaeh tﬁmho gy.195: Eﬁﬂlzqmes[ 2186 bt} Hobhte bfe) edsfl9Scaldiated with
o tical propertles of, .surface pl asnon resonance, (SPR)

Wt et Lal I SPTBAELPRS. pr dhBs:n theo Meesstaryt Avantisise nter the
t;%rﬁ)n‘ﬁ%er PRI ¥ UHen gb ﬁ'mfeh h&sﬁ%rtg@q?sté@c ations. Cycle
d/ gl ass sensor ch Ip interface extran |osensor
mfowmandgs ftyr the presputdiigirp sysieres amvsnkmmﬂz)tdhnoﬂmknple 1, Hable

Xx_at.a knomn ance on a a |ligand
o Vil o Bt el o ;adrfgwp%ratwes for
Nk eV e chRBiod Bbr B £l |/t di 1@@9M@d 3eni@°d, rllﬁd m,=1kgs"
opposite side of the sensor chip surface is reflected
and al so i nduces an evanescent wave in the gold film

whi ch cause n.intensit i in, the

refl ec]%rggérﬁleg e t%? we°11- TV 6%#“&%5&&%%’?8%”5% NHH20 and
rESODABG Baen glse bebd czilblﬂalfe&f mp&ﬂevsﬁomdﬁ@@ﬁl A€ BENSGI for
chip surface is altered .. by ligand binding to t he

OIS &8 M)e saserA Mo $ha Absorent Ebhbasce tangrelgible

shi S d
FiHpB: Blire el e LAAG EREPHICH, MR BRIERGR] Reiticr
t(dlsallathar)gmm 3 Isqmnfﬂlcm qmdelfj & sﬁpammcsjdtet feﬁhge@mtdiorﬁ absorbent
C es are |1 S aye W t respect to
e ;rgﬁ Fhs ?ia Y3H0E POTSSHe s B BAYSTIERCHER; Siesto the
tﬂa@u@é‘r%h% HebR n%@%*d dhis QRé dhicQRtcal c?wlsbam QORALd for the

reaction. High hput ™ Screeni ng Assays
[[0¢Bn} pﬁf@nagam e@mpgna@ge FoaH60MhbiRrd emsa*w,als ccnmelstm diagrams

t e _nunbers of ounds for a

H3F R4 ook G T Bt (G0 ot RBer BhneRicd i e Lt
CifrH@ﬁr&c}bnS@ﬂtmﬁh adr@h &0mtiaalStehipatan@s tdidRam i 1n Stoecker et
particul ar enzynme or_nol ecul e. For exanple, if

He Rettgerqtiviic erd dite SConditionrgnMeGrani-HHt, Emv‘éonko 1982, 328-
Il which
L OBLk b el RGN AL AETT ot hods. enabl o

researchers to assay thousands of different chem cals

again é ﬁ% target. nol ecul e very quickly u3|n% ) )
r obot | YFaFRIFHALTS ok Bhabsaimtion selsigaiolian i sy degbtained in
rge H{aﬁlﬁer{sgélﬁﬁﬂh }ﬁ%lﬁ sid ebﬁ{lgté fhtﬁé gl DI QHEtRYE from the case
screeni ng” or refers 1o 1 raptrd in vitr

s¥r eeniondjnarfy Ivapcge amumne;s&nofcyclenpoﬂmdﬁle( latter acaﬁs) 2 high
generally tens to hundreds of thousands of compounds,
usi ng robotic screening assays. U tra high-throughput
Screening (uHTS) generally refers to the

hi gh-t hroughput screening accelerated to greater than
100, 000 tests per day. [0169] To achieve

hi gh-t hroughput screening, it is advantageous to house
sanples on a nultlcontalner carrler or platforn1 A

- . r Y oa o L



nodul ators which inhibit the enzyne activation or
repression that is otherwi se caused by the presence of

W(bizmm,kmvm the enzyne nodul ator. Measuring EnzBCEUBIH06/018733
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$ S Rg ng]algl?@%ﬂggu“ r%af %%r&ﬁfc%& 8 VA G3YcinrEdkbi I where

nlque progre S|on of enzymat’i c
ahiujthbnmﬂymgmncembess mst;heeregcally mS1ng]let1$®ntrt>1ap rs@p mlet and exit
carrlers re known int %(%I |ncI but ar

Sothalnies qfé e PQIUPIEFRAT 151 e,rﬁmg e compressor work. In
TREGHIRPRAT RYBIE! héwaRe &B%E&E'g&éﬁﬁﬁ rthé BHESSBARdREEhigh
wel | known ih the art. Exanples of such assays i ncl ude

phessuséenperobiro gisavolves erdbalpiss bsevetnd diférentlpentions as well

Der o%qur%% @%’ggeeﬁ é%u?l? 9y d@?%rg%so gt’ the &bg%bgbogﬁkg%@&or%mts

&m&a fothe Pahlae), AesdRAlGe®s 17, tndefer ences , John
| ey and Sons, N. Y., Page 437. [0173] Fluorescence

spectronmetry may be used to nonitor the generation of
react llpePfo%ggéé drShe fclnﬁgﬁs%f %%&%ﬁgﬁ&&qgﬁle%%e IfSr both cycles at
gener al nore sensitive

e tetnpafmmfemoaiﬂl 0gy be Thepailyevietved linderescehthepriohiebeat of

1. k th killed t .. F .
anpErtioneh cenran etn sendel o etiedatis shfes s Fyent
%gt §PQH$ Qi AHAOP ”%hfc}i 1n&eg§e§0'5vitﬁa£n ARREQABCR thePRmperature

91-1 14, IRL Press Ltd.; and (1981) Spectroscop %/
IdnffBlen@d‘nbatwstn e and\ﬁba Thyps, b 2 gl% T94thedmentreatis larger for a

[gg élsq?%lg{l gr[ (%H:" {15}'}5 ﬁlé%iggﬂ(gaetle?telfeﬁ%/{ﬁrﬁol 1S generally

flod @b mrtﬁﬁeﬁ@heﬂn@@feﬁsg@mw thep Bodligepoisn@y M. away from
%ﬁl cally, the substrate i s nonfluorescent and is
G

v‘éhlﬂfe@het gpesific| latsnb e r @keh cau s Sé%fé figpntlygfifferent due to a
r t ti y;
Clgx%% (!ll?f%iseirlc@%n 311%}%{] rr]xgas%gh.e gﬁ%ﬁ%ex r% e ; eggcgﬁ%fe}{éés in the
(dsuited a¢friBeabing polweg€heam@lR) reftiperantdess thowmens Branple 1,
sﬁringfnyelinase activity using Anplex(r) Red, the

[ ng reactions occur. First, SMase hydrol yzes
sphi ngonmyelin to yield ceram de and phosphoryl chol i ne.
Second, al kal i ne phosphatase hydrol yzes
phosphAnydbstmblehmts aa:o;ripeimtl ¢les) desrabifhibad, higlhsbiubgity for a

AR, RS aor e Bafinerpoit Siftfacts MR dialackiy jFor
Aéﬁahﬁ)&(ﬁ])e saemb Oy OBl Cm infgPTF 4] U GBS Ger [bRtiRdBsE, ],

Resorufm and the signal therefromis det ected using

SpEEt13de tibpumiiEyl, BEG 1 tFibmsmdddehend pol ari zation

( bas ecrea p e
FG128, o B L RRECTORl bes D Ny oy oo,
aO.QM/g@.BG,Fmbm e7, @d@tlza$16a49r, esspdtivelypsed Bxample 1, Table 5).
al owi ng for polarized fluorescent em ssion by the

bound ligand. FP is enpirically determ ned by

measur hn e 0 t

fluor 0J|E‘)‘hgrﬁeetﬁgartrllgsgﬁlta%ﬁiﬂk oflailmja1 3 %tblgxgllﬁ I?Jgtlél: %{r?g%@ I%(H}fd vapor
pmmm*resmm hbsghttionRyblerwited perallsk carfigusationds slammml m/\E@ure 3.

nol ecul ar rot%}i3 n of afluoro%dgre is reduc AP
f ﬂ%ﬂaﬂé BIRPSEESL & popdgrier Joitarnd &y egﬁ@?{aﬁorm AWt an
'é(ﬂﬁﬁéiﬂﬁi \;a@veamhﬁfag &6 aﬁ%ﬁﬁi&;ﬁ VG oﬁcorﬁpﬁeﬁt‘iﬁp'b?élé as shown in

sl ow ng nol ecul ar rotation of | uor ophore. The
niigniet Lcecapfipresser, pml @scprbeelgmemm SOﬂlélcmt @xeuit, which has a vapor

Litat t of fl
DHRBIRG = R Bt igh o tBbrErafen b Ep TRy Bgh e vatve
s{gnakokese ﬁgﬁldqjmmmam RORM6E valvediogireat fierbfrigerant flow path
bi nding. [0176] FP is a honpbgeneous technol ogy and

reactions are very rapid, taid ng seconds to nmnutes to
reach equilibrium The reagents are stable, and | arge
bat ches may be prepared, resulting in high

reproduci bility. Because of these properties, FP has
proven to be highly automatable, often performed with
a S|ngle |ncubat|on Wi th a S|ngle pren1xed

o e o e o P~ " .




ki nase/ phosphat ase assays, J Bionol Screen 5:77-88.
[0178] Fl uorophores derived from sphingolipids that

W(Dm@p&bmmsed in FP assays are conmerci al ly avaPCHDE®06/018733
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~ RBIEe* P Lot bt PLoRBhel BUERNR, ORI 8 ichiing or

S sp |ngonye I'n and one cera I'ur ophor es.
Thelire eapacity espechente layg hilgh( the 4/agq)1f ¢(1mprgssor can assist with the

i (AR PSR g P BRBEPI RIS Mo I RODBA Pthpiich sas

@éruﬁﬁﬁy NERNYIBbIRArbons allows the two cycles (absorption and vapor
4, 4-di fl uoro-5, 7-di met hyl - 4- bor a- 3a, 4a- di aza- si ndac

e:mexprdssmh@mwcﬂs ginkernspisefho sphotaioesary F2BOm Porpseyl in

ol hc%ﬁclsﬁp Pz‘nagﬁtn'sve 11;11%&6&3?1% qeeﬂ cgoart ase%pndary heat exchanger and

amcﬂ'@asgs &R0 verhll ¢g€le r&ﬁm&td@'e Ninasdyitios i the ashibdiquid has zero
(BODI PY(r) FL C5-ceramide). U S. Patent No. . 4,150,949,

@Wﬁb]&s‘é@yr Psessgentiile @r m CIQ$sOYFH §Edhe Tonic liquid’ from ' the
geff&ﬁt%lc’ (it%.'o Ph qgﬂg %ﬂ ?/ﬁe ROLE! s t&%g%ﬁdth%gneeﬁ for secondary

uor escel nt hi oc ent am ci n t1ona
fsbpmataph eqtﬁpmmaty sheh ps epaifiets, ughioly caetiedus thel dvekaibwnergy
the | I I arfisan. [0179] Exenpl ary
‘H%HC-V Sﬁmui’é‘tfy? uor escence readers include the

POLARI O\( r) fI uorescence pol arization system (Tecan
AG Honbrechti kon, Switzerland). General nultiwell
pI at e Theaptealte] fonfiguhiéon eapsenesataria thigaimetss.e M@i@ch operates

58 VEESAMENLAN SRURL 0RO BERIRARFD o b

[d 8latFd el esCR nae O Q@Q)?@tﬁlﬁﬁhlel’ﬂ @é@&erﬁtﬁlam&fee;am(e HREA path as
i s anot her usef ul assay or detecting.interaction and

rshgvv@e@ﬁlaters@s iap@ dpas pargormange charagtridics 2p sxo\(qgggycamp el,

(1%}3%!i 1 '- Od%m d%g?t\%?ﬁk%y Joﬁleelﬁ{ofggggpok/bk%ﬁ@[ nzyretct;/Cle where

Ztékﬁatwﬂva?.ﬁ& DRREE detoper snd iselativavslves Bofnddn eregn;losed which
betvveen two fluorescent subﬁt ances_j n cl ose g?om

HaYsSergblen Sim saseei Haw iRk am Fhev sity Bigtim e B Jiap Pertrgnance
AhaLXRTRYG aﬁ%h%ﬁtn? IFRARAIR 205 . EASEEI3 @8mBinkd BleQRe of both
protein Wwth green fluorescent protein (GFP). When two

fthe aamm@ntprqzﬂsmndsthaa‘wormwprmlamwlwre m&ﬂﬁoas/awﬁieﬂii &, D,

pr gt eC|f|c eracs tha e

fﬁ@f ﬂ}aeél ge %#%‘én 1gBree S]?agrpeé %b g?irgc@nsttds as
estl@wtﬁﬂEmhgt‘elQ qiagleidre ot her. As a result, the

em ssion spectrum of the sanple shifts, whi ch can be

nmeasured by a fluoroneter, such as a fMAX mul tiwel |

oS0 g AT, 4 S MRS S it o

Pevhipredsionrdbgotptioh Wyckswiily af seriesl ebmﬁgurm@orars shtbh/armcflgtm: 4.
vvlth the target nolecule. SPAis wdely used in th

Fa meban s cRmnoser oF @y CoRdansih dnfey! a%seefﬁt’%tar unt with an
K‘S& EhRA1E! ?sﬁ%% ar. o180 éddinkry Wa gbxd 08?1 es§§n %gglé #%hdwn in

et al . 6) Anal. Bioch

Urigaref 1) Enoinptessa:ir an {ukedeE)- gﬁeaator Btlmthmcuitﬁwhmﬁmas a vapor
5Q0 ee also U.S. Patent . Nos.
BB 4o e L ReHIOh dA PPBHErNG PrGoS £078, (Geshging) valve
CIMEESLAbA ¥ ﬁmeﬁuhﬁ)b h&d BYBESIVMSEStoRdiAeHR AdfEgEhnt flow path

sci'ntillant- coat ed plates (NEN Life Science Products,

BESEbnAs Mentiofal gpive theadvantgee ofisnchiatambined ¢yisless i when

b
BB L ool IRl ISR o

dggsisv atithz @tk hihbeafheltp det®h@n VE@Eeam Sordd alyued wfﬁThlgh gas
Hi s6 or Flag fusion proteins. Were the target

nol ecule is a protein conplex or a nmultiner, one
protein or subunit can be attached to the pIate first,
then the other conponents of the conplex added | ater
under binding conditions, resulting in a bound
conpl ex. [0183] In a typical SPA assay, the gene
products |n the expreSS|on pool mﬁll have been

o o o o N a ' N | I Y




only briefly, will not remain near the scintillant
| ong enough to produce a signal above background. Any

wao 2eve/130ent near the scintillant caused by raneoms2006/018733
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Bl fd?mtﬂli@f’bc‘ﬂ&ﬂohs ahigfvdhe r%'”cfyc]eﬁ' @bsdrphbd | zﬁfi‘ln Yapor
amount “of signal. Likew se, residual unincorporated

r ey Pssina)) t%h@@lf@@ﬂ’ ilngred hecaelmﬂ@%:mo mefgnge@nhga}s d@e be used in

e ggener a nifica
PR teny Wit SliRles IR e Rn e uf anoriBh i Bihengon gnd
Vintfeadddehé aveell d?/@lee@ﬂﬂbﬁncﬁ' hes ene@ifioh] Aditedionic liquid has zero
interactions will therefore cause a certain |evel of
DRENY DM HAROT graTsIeh Aitle ah npecTRwt gl | thaulipnic il dgm the
[ ne 0

n%e&ﬁa%@cgﬁgﬂ%’ ‘gx% I%E'?éggaél@ é§ g}%seté;gé}d[ 'f‘l{us Sf?(#ceg g%eaﬁ&% fo or s¢ secondary
usepadatioi eqdipgiente dusip e i etttfidry, WBlcthtlﬁJ pelcé Nlle: boéﬁll adnergy
ai %19981) An@slg. Bi ochem 257:112-119). IV. Kinase

effie peX,oLihe absomtPPayrlea nunber of different assays

for kinase activity can be utilized for assaying for

active nodul ators and/or determ ning specificity of a
modul atleg sefigs cenfigardtionidan mlskiopasite inrthige auplesr Modad spsrates

BRIt SRR AR N, iR VT g TS ARl diyclosed

odrideikolasGayvédBlang A aRkeopeh] WhithdeAREMBRE tHEOAK YRR path as
assay for a particular application. For exanple,

nieBgaiguE s end bae erpmenRe Shaeeieristics 14 ishowa g8 &xemple 1,
t a 1 a
cg%hee ﬁpnl(\)/f&ﬁ% %S@?eﬁatgp ?gr m&glg%ﬁt%o%gﬁb@r c%ng)% s10?1 %%?e Xzﬁere
sieolbtiaf valysdy i< apelband asolaidredaleéd BerC,iandaD are closed which
fluor e en er eso ance ne %Pt ransfer (FREI) for mat

JeETh afic At3pia Soredl ¥Peth S8 cEighre 1, and has

gﬁ&fﬁnﬁﬁhﬁdé éﬁ%ﬂ%ﬁ@yﬁs @ﬁ@@ﬂ Jin fEQ(rH% e DY THREY. ngntﬂlﬁ? case the
onor and acceptor reagents that are attached t

sltesld‘p:t avd dientical tidethpbm sizhaitedea fthe pmtflohls;dgfa.seror parallel

SRRl iy M 4 M ptiBRe e 26 ohbpelfe b gt ofpmugssion
t 81 BB absepam OfcldoNsdre wWalldtda \&W&r@ hﬁ(ﬂ Dmlﬁé)@ﬁ Qhé 1solat10n

Many of these organic synthetic nmethods are describ

|Yﬁ1YR§t Bi langd nE sargnelesetl rasf ehreavic én sbigiree s, uand) |hz@d>eb§onnance
npl e of suh a
ear%ée%}é{éégl ag%wé‘gnhﬁ]ﬁi%ﬁle 20gﬁvan)((:%feld Organic Chem stry;
Reactl ons, Mechani snms and Structure , New York, MG aw

Hill Thus the techni gues useful to synthesize a
pot e nt¥o11 eaf BriF ggrant/igpicidiqyid pair frsted; Brboth éhe pagaiial ynd series

L o e -
estaonpties cyiedsdps blawivin én é:"ixampteol VEaitls 6) hat adeglpol GOP ahah the
R T R e e
Ppdas 5% OTH&s‘,Hlﬁoﬂlﬂﬁélﬂdéé foyhitelo i%ﬁqéérﬁhtt PHirls Qe s}Rfv&H inCFlgures 5

sol vents such as "'net hanol, ethanol, i'sopropyl alcoh
ttoblft atreminstant Buwf dA0R3, ﬁhemd& 5a%i.d Ind‘eed nthe gaod dolnbility at the
te or._.apr.oti ol ve ts su h as tetrahydrof uran
(Rsppenticy Bfip iR 1 rf@tlﬁa;ﬂeéwae% b P gfglinear vapor
r@ﬁhﬁ‘é' SoHbebBridd e m
N—dlmethyllfsBﬂ nangde fbﬂ% N5Nd|nethylacetan1de
(uww et hyl acetate, 1 2 d|nethoxyethane
1, 2-di chl oroet hane, chloroform 1, 2-dichl oroethane, or
pyridine. Polar solvents include a m xture of water
with any of the above, or a m xture of any two or nore
of the above. Apolar solvents include, wthout
limtation, toluene, benzenelg chl orobenzene, xyl enes
and hexanes. [0189] Regarding the synthetic exanpl es
descri bed herein, reducing agent includes, wthout
limtation, a reducing agent such as catalytic
reduci ng agents using hydrogen and transition netal
catalysts such as palladlun] platlnun1 r hodi um

o, . o o



[0190] Regarding the synthetic exanpl es described
herei n, oxidizing agent includes, wthout |imtation,

w@mooes24rei ng agent such as Dess-Martin reageneCT/UENPEN18733
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(2, 2, 6yfierd &1 pppRERYE BEREEH SH AR TV NbAY) statBPQ described as
(2, 3-Dichloro-5, 6-di cyano-1, 4- benzoqui none), PDC

(qoymiresing, dnraluiieh containg)g, hedae,(heing chimpaged of or being constituted

Y e PED AR by o Rt R OgRp by Dok Beat e,

Stk mBh iR defdHiption eRSIicHSE proRIdes td dabairar)yMAOGR br more
peroxi de, urea peroxide, alkali netal bromates, cunene

higaiiEsse fRPRRSNtstos siephin additinarte thefe explégiy igted o dpscaibed
; : g . L d. LT E Lo :
b e ]
chavedvien Xy aypaeatirsoir prées o fthid itentionkesy teashitedor described as
eri odate,. bichraom_. acid; bichromates such as

et a ,
s@aﬁﬁﬂ%r?%ﬁm&ﬂ%mé ConifaR S8R CBMPRP GRS RS et ENG RN
aghibdiRehiMRAGAR Al EHoateE o?&eﬁ@&ﬁ%bﬁi@nﬁ’eﬁ&@l@f%@g{h@ ,

sodi um permanganate; and | ead salts such as’l ea
titncaple of aparatuin orAhe distmaguishengchmpantertstifoofithe epparatus or

Derivative a) lsoner Pradr ugs nd tjve
WRPESB I Pl S R gt BT r Rt Fey fhogpparatus
dRsr6¢dRE O s IAvERIo8 YA dtRed 6t HesBBP&T dskohfEtinY FReARin
speci fic conmpounds. In addition, the invention
cl%ﬁﬁﬁwm@nwn@)@r steps, an whinhirfpehodimeni fegtuiea montpopenys oF

[vat ] 1.5 i of the present
gﬁ%%ht?%ﬁ&&%ﬁ£§§#$%$%gé%aggﬁﬁggghple, t aut omer s,
st ereoi sonmers, racem c m xtures, regioisoners, salts,
prodrugs. (e.g. carbgxylic id esters), sqlvated. )
f or s uﬁ?&hé f/@l?%ﬁtenwg@%/%ts ?ﬁﬁﬁéﬂ%@mﬁm YhBe Hr?slpd%fdﬁate article
aghiye | '
Ragohr el i Regpicbl AT St dFLBRA b Rsence of a
uialars comgondrabr ey inanrapparapsLTgsoceayofshisiitsvdntion, it is to be

tautonerjsm |In such cases, the fornulae pr.ovided
aefaToed, e Bl S soriali S T ByBhdoup S contrary,
t bt BBREd 6f fueh MRlefihite ArficlRRESHON 18Nl thdIfetn8es Sthe Phture,
that the formul ae provided herein are intended to
rOFRONEAL OrHiRp 1 Hint appaaius of Pronces tordne i apinbered

conpounds and are not to be [imted nerely to the
specific tautoneric form depicted by the draw ngs of

t he f olnaleaetive 6hB&]iments@fitise inveatien, afrefridera@oiRO BB Efy one
accordkgg tg the present invention may exi

t
qraneisiod gl e Tergbers fbdieiieig bEioHR of Eibieeranls diselesest horein.

A oG AR AN LS ol e SRR morc of
bossomembtrs of e sewgreumeithe toshli grouw oftefigeramedisclosaditerein,
chiral, centers, and erefore, may exist in two of

ohER recrBeudin Ared BY recip SR bt S dngmertbers from
tha $4tET SOHR' A} a rekiHSthe $45F BeraRMRAHEL SnHRYRE N 83§ bt Aty be
single stereoisoners (i.e., essentially free of” ot her
SAETARGi 08 s oF thereftigamantsdn aansibgroun oftany sizediat may be

e i I ndfor di aster eoner.s. anot her..exanpl e,
RS 20R Bopf P B RERTR AT pu AR PEBLS R R T o
QdoriiAdtfons OF iriivi éal afenersSafabé tdtalenbsp, Bt A6 nR@dts in any
carbons of a doubl e _bond. Al such single

stuBerypIaEihys be uied Amthesbagnge oif ene pemoredithemembers of the

[ S pr

| LB RHRS b e Mo B SEAR S P 188 Sihgrpug foxed
shyeexwihslimgeyirtoul arentbess feorh igd 1ockd Gronpt dfirafrigh@nisanay! ae
provi ded herein. [0194] In certain enbodinments, a
chiral conpound of the prese® inventionis in a form
that contains at |east 80%of a single isonmer (60%
enantioneric excess ("e.e.") or diastereoneric excess
("d.e.")), or at least 85% (70%e.e. or d.e.), 90%
(80%e.e. or d.e.), 95% (90%e.e. or d.e.), 97.5% (95%
e.e. or d.e.), or 99% (98%e.e. or d.e.). As

o o o o . o s - g, o




10

15

20

25

30

forms of the identified structures. For exanple, the
i ndi cated structures include both hydrated and

woevehydrat ed fornms. Ot her exanpl es of sol vat eBCT/Ds1006€18733

tiheresVdrbd i Blividuat ﬁiﬁhtb@ﬁbf 188 tWhit GrolyS SVhARANRAt refrigerant is
et hanol , et hanol O ethyl acetate, acetic acid,

drse%trht&lﬁ gPegmen el alf et)helpme@b@rg of ghedoiob geayp exeaps tepeBried
Hm% f gﬁ1EP the present fornul ae and conpounds
escr erein, the invention al so includes prodrugs
(generally pharnaceutlcally accept abl e prodrugs),
active_net abo |c derjvatives (active_netabaolites), and

thei r (pHEFREREDEY IRIfPhes cltepetys enbedimentspos iggjnvention, an
T
phNis |11qllmigldmilosc©h@imm dm those embedmmtw dretlegicdomay also,

ol vol ysi s ield the .desired  acti onmpound.
SO B Sy LS ek e et e SOMROUN: oo e of
tibugib lighils @edclosed BEBROWAEke (R SubFRdp Ak QrhRa HBRERGSRY Ine
handllng1 adntnlstratlon or netabo i c properties.” For
% ASF ethes Bpmhsrsanm dee tatab grosipe s aofesulh dheonicviuid in those

he ter. grou
%ﬁ{eﬂaﬁ‘aggglts Hllé?' nl'agorpﬁ %@QI? Igl\’?/eeg'r Om(tbre of fhe, 1on1c:gl (PSF}P &Y u gs
anegraop bf Mﬁﬁz@mymy b@ sdltcyed Boithe d)t:il@o@ﬁdﬂ i¥€ic liquids in
ound, npqund. whi ch,  upon further chem ca
,a@lgﬁ? V@?Pusy{ %’rragt inatiops f g gentbgysofjthentgtal group,
dﬁﬁ ﬂfe' rﬁ’&ﬂbérﬁ‘ i 86 Qr%hb rsr/]q udhAhLh 5 the%?éﬂcé bF %}Ae orflore
. Academ c

Wer muit h, Press,
m @he) melpbms ofigs totahgivep tombeyt bmehleycldded td>efdrm tiecsubgup.

e cIu5|ve te .es, hio rodru s and
A Aol ey SRR v S gRbed bbb bregs osicvic
dign nid?@dveﬁrb% ah AREVIAUA REMPE\E thOWLAGEJuY! shé’h that that
conpar e "t ot he correspondlng active drug Conpound

tl‘PF&P ligwidtia peedgn dhaabsense of pH othee mevbegy ofl the total draupesxcept
e form by netabolismor

SO {¥§%%§thﬁﬁﬂ@%&%%%¥act|ve drug formand any rel eased

netabollc products shoul d have acceptably | ow

toxicity. Typically, the formation of active drag

conpo Feawo ) yst ofhergltamatiy e cpbestimssts of this iyentom, t hat

[ ] L Lhns
r%%@ﬁg??z&%sh‘rﬁ%}g gét tl”ogr)#g& grpgﬁ(e) Sé(}tg or%&irg g Jﬁl‘l/g{ hE AR or
thentiotad grap ctfaefrgamnts@imlmsarﬂ: herai, selected adesofibedl ohOhs a

car on and acid functions, dr oxyl ation of
E%Et\é‘in o1 A5 YD SRR PTARY S K tgg?“og %IW"CV@ BEwWAhon
aéfﬁgsnath dRthOvhrdhs aifffé'i@ft k6mb RO MiRi®id P%Ql%érg Bf that

of carbon-carbon doubl e bonds, oxidation o
etek Fgum-tegrikeriwitinGl) funong @rrabregqf@tlpﬁ theomEmhers ofitheftotal

C seni ¢ S xi dative
RO PR e R S B e
@xengteer oy En}dﬁﬁigtd’t@tdf @fy sias takeh ifroasthetbrar gt@iiﬂ) #lohiSiquids in
Iaﬁactlons [0201] Reductive reactions : Reductive

b3 YBious ditéerentenmbimriians of indigifual membensiod that total group.
reacti ons such as reduction of carbonyl groups,
reducti on of hydroxyl groups and carboncarbon doubl e
bonds, reduction of nitrogen-containing functions
group%@ﬁgnaPother reg%ctlon reacti ons. [0202]
React i VRS ARIES j&e Preseied & st th§taét’@1tages of the
Bﬁa@@ﬁt' iBshtivh LAQW as%ﬂtr"&gﬁot‘ Rdinbf ﬁ(tllﬁr?mgﬁmg %hd ﬁ&hg the¥athe.
exenplified wthout limtation to reactiofs such~as
hydrol ysis of esters and ethers, hydrolytic cl eavage
of carbon-nitrogen single bonds, hydrol yti c cl eavage
of non-aromatic heterocycl e80 hydrati on and
dehydration at nmultiple bonds, new atonmic |inkages
resulting fromdehydration reactions, hydrolytic
dehal ogenati on, renoval of hydrogen halide nol ecul e,
and ot her such reactions. [0203] Carrier prodrugs are
drug conpounds that contaln a transport nnlety, e.g.,

o, o o a o o o a R
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%@lé”é 520,880 Snteddih 8 %M?tﬁgﬁvel@fb 1t BT hE %R & the

be use o |nprove one or re-o [ owi ng
[isofsuitel es: 1 ncreased |ipophilicity, increased

duration of pharnacol ogi cal effects, increased
sitespecificity, decreased toxicity and adverse

reactions,  ap@eSRIDYMEITBNS ANIFAMIEIERI ANt i on

(e.q. stabll Y, Wwater sol ubi Yy, suppression of an

undbﬁultﬁkﬂ-meﬁrygandﬂzebmc or m%mmpmw]@?éﬁ pr o fdntig)|[PFe],

e@hé& Faidsn 6f g‘,?i}l Lg;;ﬂ’ﬁ Mt lﬁﬁﬁl}’m%a%?ﬁp p%raﬂcuoroborate

F@m agHAN,.Fs, b6 cariexy) ncz aﬁmaﬂhygraoym Wnid’ﬂtzohum
co 0 al i phati c al coho

Pﬂ%(mﬂupéomﬁthwbulf@nﬁhne@dé rﬂ@l{iﬁlyﬂ[tHMS@lﬂhIQﬂ; CE@HlsNzF90683,
g%bm'lt h, Acgdemc Pr 1%?)?13 San Di eqo% d%éth}%%éﬂop&;ﬁ%?&ohum
g e form

rodrugs may proceed Trom prodru ormto a
ims(alfﬁjoﬁghahgltsﬂﬁor@ﬂ)nﬁ&ye (hdvapind{isTEM St e], ihilesNediOase 419

|8221g§?1\/él C[locﬁng‘éf[gt %f% ngz@ Humg %(IIJ%{E% qpéoetmgul%)onyl)mme
TP B imPeET g, OEQUr s RS, dRseni bed apysy-

d
| oprecurSor prodrugs. Thus, such ne ‘abol it es
anﬁh]dpmldmnmh ogbmﬁhﬂyommthy@utfonﬁmm@; ol poppilolidSimide],

SOAPORHO Sk ool ek \ APrVRE PBGI<E, KT it Chintfa may

R ARAhICHHN T LHE- AldrisH) St.aQsYs, Mlsﬁ)uﬁlg wlmcd ity BAEDE RS 97%
O these, active netabolites are suc

ﬁﬁahnacologlcally active derivative conpounds. For
prodrugs, the prodrug conpounds is generally inactive

or of lower activity than the netabolic product. For

act i veDifebadedthires (HFOS2paCHsH,, oo ynadity pentefidonsathane

an acilve gﬁgg@%ﬁy@gggﬂﬁiéqﬁb?gﬁﬁﬁﬁgééﬁﬁaghg@é%%Aa(bEbF“

Sﬂﬁrth' Ligg g:ir 'i‘g &1?1}&5%&&1#@?@@%% @II\%P(} ign Ot4h§ 1), and
4D1-21ﬁ]u010€2ﬁ)étﬁ (IpR@ri5ah, &LHuF»1 986005 JPmaolim) S&jere obtamed from

L3850 Seroo an R e, RrIREB) Wi £ gimom purty of

Geggost 1A moldbulad hiede trapGRACSRLIEIET RSmovairabt @80unteAf water
2001. (d) Pharmaceutically acceptable salts [0207]

Cfmpdhmﬂ@e@ and prehfafithesioaticeliquads wpted averhdegaeselgiior 4 making
i ceq&&&%%Fxmacceptable salts. Pharmaceutically
% STare non-toxic salts in the amounts
and concentratlons at which they are adm ni stered. The
preparation of such salts can facilitate the

phar rm@dh%&? loyying §@S°51§’tl‘éql»t(ét)1@éj PNYédep?WQ}eé%ﬂ for anions of ionic

C t

ﬁ' rln@sgﬁlgf lflr%ndgs‘éflﬁtl g&p o ogl 231'1\91' (:Ep ngéﬁé&gg%t@ﬁeéeg for ionic

a]l(ilﬁdﬁlﬁﬂf:ﬁﬂfonthemﬁhm| properties include | owering

the nelting point to facilitate transnucosa

adm nistration and increasing the solubility to

 BiEbhibia 6 ARLONG ELhaaINAGHRIICOBRRRLGARY Ons Of the

dru [UZUBJ Pwarnaceutlcally acceptable sal ts include

aci)d aSvithéson sfal patass ag .3. Brdeies Hianequdfonaief ATEES-K)

&b@gggfgLﬂigeochlorlde funarate naleate phosphat e,
tate, citrate, lactate, tartrate

nmet hanesul f onat e, ethanesul fonate, benzenesul fonate, p

- toluenesul fonate, cycl ohexyl sul famate and qui nate.

Phar maceutical |y acceptable s@alts can be obtained from

aci ds such as hydrochloric acid, nmaleic acid, sulfuric

acid, phosphoric acid, sulfamc acid, acetic acid,

citric acid, lactic acid, tartaric acid, malonic acid,

met hanesul foni ¢ aci d, ethanesul fonic acid,

benzenesulfonlc aC|d /?-toluenesulfonic aci d,

Y Y N1 s o=
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an agueous or aqueous-al cohol sol ution containing the
appropriate acid and then isol ated by evaporating the

Goloatzem hi another exanple, a salt can be pPEPESME6/018733

g g e%f{jé%ﬁ%?ét%l!@@ @28 rg&(ijioﬁc&jegse? ?raglah 82ith a solution

sol ve r “exanpl e, the particul ar
6DpRAsNEn sslfite Dasste (1 TR g BNy pokasinmoabibisalfity (610 g, 2.8

acceptable salt may be prepared by .any suitab t hod
o edpor TR0 mh Dhepilroethis pMIHRNE: BE- ThG voskel
f bt [ ' (oF r | o
USSR At RGN B S Y SRR e
The sphkietpuagd chclawds tépealeiikep morevtinids. afio dregeassaed was then

ERTIE IO U A
i tiﬁféatlhis Gné@d Greslr¥ GRAd €.18000a. SBd febbiicn Behfbratire was

pyranosi dyl acid, such as glucuronic acid or
gadrestdifooiiSalegriesl C and kappiharchipdd dx yAatied FEpigpsuss decreased

itric, acid.or tartaric aci an am,no.acid
Gupap e Satiich gbol) T B e AT BidRE B 8 o
SUERNAT HRAARLCHraGUt Rfughlyhéiveén 20i4tandal 48 IMPaI Omeisdo g
such as p-toﬁuenesulfonic acid or ethanesul fonjc acid,
65.0tthel) [of KFE habbeqn Sidnaftearthy mifipl 60\@ prashares the vessel was
SRIRIWE hdledNo 3! &ie éééecd Sfle ]glq e Wﬂ?ﬁﬁ?&ﬂ&(&f reaction
acceptable Sal't nayz%e prepared by any sui tabfe
Relukiod wak A0- X anipk eplutiva atvasentifendd toheH f7r theouabitble wildition of
an inorgani c or. orgapi c base, such as an am ne
@BﬁﬁﬁﬁmV?a§@83ﬁWéﬂgggr tertiary), an alkali netal
hydr oxi de or al kaline earth nmetal hydroxide, or the

li ke. THelwiitd wid RmoR@IPVESI0UN § Hithigdvepsalok So prdute e wet
organic salts derived fromanino acids, such as

gbhdi heasedidawes Hienenlacedniong alcers fisr yVirkis Fsprgampbile AgxL
tertiar Lnes,, an cl. ' 1S 0

SRR D ol P e £V 8 s Snen W oOrimately 1wt %
234 g dRudevidgtefislp mThedhestetiGd Intisy of tgral sdiglswgs 1351 g The

negnesi um nanganese, iron, copper, zinc, alunin n

[T jbalacy 0723 IFTITRES hrf b U eealplptedcRiig o) gy Higher
he Jdjffer CORO bg tha@S

S LD COROUIED e e s o
?rﬁdtﬁcﬁ{géh h{?eamtpfhg\#fllngnwhxt@ plweber (vareeadas %ltﬂasnfrﬁ 1near1] g/iapgum oven

i menhydrinate: diphenhydrani ne 8- rot heo n
oS 8 o taRY o R A VS PO BYRIrTaaA FrhRaE to be
|&§? AN bERER LB T She I8A14] Unl ess specified to the

0

c rary, specification of a conpound herein includes
pharmaceutically acceptable salts of such conpound.

(e) Pal,ynor phi ms {021 In.the c f : :
Uit ot QoR BEEST Thbg R pREBOEy TG e i Hafion wim
IIEQ%@@E bratib adetdRefibatipaddsirging. sal ts may exist in

di fferent crystal or polynorphic forns, all of which

are intended to be within the scope of the present

i i . icditl £ lrae. I o &l FAL =3 Hz,
Lo RO G B ot S 2D e Bk

ud8d in therapy for human patients. However, they may

| so be used to treat sjinmjlar or_jdentical diseases in
g%ﬁgmd%éQﬁgﬁiéﬂééésﬁfﬁgg?%%2ﬁﬁT§}§ﬂ$ﬁ)as ot her
7 Wl P By KARIBLe? fhiGRMS®Y fha! Sioni ficance, e.g.,
sports animal's, tarmanimals, e.g., bovines, equines,
pAndities calendtiay foreGH@iuSKet €, $018h 1s0.00d$, GifidEspergmental
[0217 ui tahl e do fornms, in part, depend upon the
d?@ﬁS%(gﬁélﬁgiﬁggoﬁ?géninistration, for exanple, oral,
transdernmal, transnucosal, inhalant, or by

i njection(parenteral). Such gosage fornms should all ow
the conpound to reach target cells. Oher factors are
well known in the art, and include considerations such
as toxicity and dosage fornms that retard the conpound

or conposition fromexerting its effects. Techni ques
and formul ations generally nmay be found in Rem ngton:

— ~ - o -~ a4~ o = o "~ A a4
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gl ucose, or sucrose, or types of starch, cellul ose
derivatives, gelatin, vegetable oils, polyethylene

w@bkopeote7@and physi ol ogi cal |y conpati bl e sol vene&T/US2006/018733

Exanpisey: of2 @dsyveek ol ogi cal |y conpatibl e sol vents
I nclude sterile solutions of water for injection
(T (airy dI0Pmet. desss @i36h degmes deSA% ogelos§ @231F] dephass C.

BRI PR SR OB Ol B SRR s,

i ntranmuscul ar, oral, transnucosal, rectal,
transdernal, or inhalant. In some enbodi nents, oral
adm nistration is preferred. For oral adm nistration,

f eXSMh&is SNt QMRRYNIS 1§D (of il Ahgd o) MR esulfonate
conventT ona )

t@ESEK): and |iquid preparations such as syrups,

el i xi rg, a%g) clgn(:%{ét rated dr oPs. [0221] Pharnmaceuti cal .

pr eparat i-8HOn astglox® (346 eerstipn vewehvaeehargssy with a solution
: e ¢ . . d

ex?i pisglr'ﬁltn{s)%m%%?? g%a 3§ %?i%%%lé%gq%esu ?%B%nﬁx? E’}'%l(e),g’ 1.53

andl) prolc ésisning trhater 2800 mel).oThe vasel ems @biedr toa@ddeggees C,

suitable auxiliaries, if desired, tg obtain tablets or
ﬁvgg%agefbor {85 NG o PRrEgd o emoge%?]a}e THRCHPAT/PIIgE Y le was
frehéaREd twH GRorBStimsdaS. theNgdsitdi Wk HRA LRIEd p%fmo?é@thywmyl
mannitol, or sorbitol; cellul ose preparations, fo

estharp (REV Bab ez, 2t Hropl), audaawas heatedhto 125cdegsteaiCoat, which time

I lat,l Q.0 tragacant h, net hyl C L
2h B Rag RS 85 ool T FRRRRT it o pinained
cisbdegyeaat O ¥dicH) hul Dseplecdves drapp@d @6 0.26 MPa at which point the
pol yvi nyl pyrrol i done gPVP: povi done). I|f desired,

i SPRTEGrERTeAgnd Gerled trey dpgreaittie d hestids raactiongoroduct was a
R S S e e e R

Dragee cofes are provi ded with suitable coatings. For

t hi s pligoseNMEosmemumatfetie suiygter sadid shvived purmgdsired peaduct,

i.ch.m tiopally contain,, for, exa e, ,gum arabi c,
OO bR FE B RS s ishoraghpat SdrRn gmens of
ol YhRkindREGmpuaitg/ 0Thd | dediéd Tyt &@X isdGoss | REMHSin water so it
sol utions, and suitable organic solvents or solvent
rArseipiteed mpgemeniatly pursrfopngment s may be added to the
tabl ets or dragee coatings for identification,or to
characterize different conbinations of active conpound
doses The@2aRict shnay was suttioa dlltepidethfrugh iadriged Hlass fanelbshd
%ﬁed oral ic{;ﬁel ude push-fit capsul es nade_ of %(;I atin
(B L siees disd fiop phcameyan (50 dapees GabdLME) deid st The

b _ P | ol or
ggr bidtt g‘lla.s %Q'%éﬁgﬁé ﬁ%‘f’@%ﬁg‘?ﬁ%g@%g’?ﬂﬁ’%@n the active
ingredients in adm xture with filler such as | actose,
bp a rLehe angd/ ubri,cant.s s a
ol SRR HORS SRe S E PR B0 2 M b NI v SHE 2 2
st ahB| 12e2sublsplisABY, FReDIR 6%, 2Fhe-1a4 Bi (4R, FQIPSYIESTF).
may be dissolved or suspended in suitable |iquids,

S

NVER (P 667 (dsr, Jiri ufiSdHpadBE fin, or |iquid

I s (PEGs). In addition, stabilizers
%b@g@gggﬁe&f%%q Al ternatively, injection
(Al phidag edbulaset for SLHBLFPR: TRY48e HISEYExferfnental results: C,

i ntranuscul ar, intravenous, intraperitoneal, and/or
sifutafdous. For i nj ection, the conpounds of the

A T

sol utions, such as saline solution, Hank's sol ution,
or Ringer's solution. In addBtion, the conpounds nay
be formulated in solid formand redissol ved or
suspended i nmedi ately prior to use. Lyophilized forns
can al so be produced. [0225] Adm nistration can al so
be by transnucosal, topical, transdermal, or inhal ant
means. For transnucosal, topical or transdernal

- . T T - e



Cl2) . The preferred carriers are those in which the
active ingredient is soluble. Enulsifiers,

\NQRMMhhﬁaers hunectants and anti oxi dants nmay BCEUS19€6/018733
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“fl‘@’ﬁdl(ﬁﬁl %s @83 s IATBOYE W1 Goss @b B4 QBgrees C.

eS|red eans for topical application

me preferably fornmulated froma m xture of m neral
oil, self-emulsifying beeswax and water in which
QTCXt usenthBgs act i ve ingredi ent, di ssol y@assiuin-a,1svaifluoro-2-
anount solvent (e g. i s adm xed.

aid) hangswlfenateTED-BY t r ansder mal neans may
conpri tr [ I t
banda&?.a%%9%§%§%ﬁa% G, LS BHAR A Rsotuion

QP HoRREYysAR BfdraI(E14aS 0.72 B0l fpcﬂhdsﬂﬁﬂﬂﬁﬁeti@‘iﬂﬁ\ﬂtel @40 g,
the art. To be adm nistered in the

tlr98rmeab rand Idewaized ey afersi28o@ mD- + Hae HHsoofgblSéah%ﬂﬁné’f%Sét% oRbe
h
‘Qﬂe%sel W%.% cggft‘éﬁtstﬁr%ge PNk e@%o%%g&e h&0.ds RiPa, [31(1) , E%gegovrwth

ermtten oughout t regi nen.
mithedeanThe ecaupepuds ofcld Wwes rapeand itwn nmy timges. To the vessel

SR o Dol G e LUV s PO L et wes

fh@ﬁt@&' |t@t19§| dé’gfegs gubi @Bl relditel Mede %P&Me' Wast 189 afita. The

For exanpl e, "powders may include a Suitable powder
baa;aos ucmperstulra@msas@ntamedtaérlaﬁ degnerss©|fox Odhs Heg pressure

ri.se en col erile § t han
RIS P57 e Bhnt T o, WAL S 0Bt 0 25
aiegl%bs @ANADhY Eled @l White SshlER! protiphate wT the dpardi @oduct
be admi ni st ered by inhaling . via spr.

may pump,

deomedlerving p caloplgss dedr 2qugoys splation R@VeThéHc‘oﬁbou nds of

the invention may al so be used in conbination wth

ot her pphag mhggeeﬁhﬁsof the kv asanb SheRELL ?ﬁ&ﬁ&&h@d $eoduct,

such as fluticasone proprionate, becl onethasone

dilpteothe spatrem of thamqueros dayer slowresina sieall buiddsiestdbleameawrd of

Sa{ﬁﬁtaso e furpate; beta agonists such as al butero
FedMPEHY - f or not er ol ; anti chol i nergi ¢ agents

such as |pratropr|un1bron1de or tiotropium

vasodi | ators such as treprostinal and il opros

e nzy rréféle s%homwamg filterpdrthipagh Ftéhﬁ@fbgléwr@mel for 6 hrto

| muno I I
PRSP ShB A PBR YRR S R A SUE e 01
aviPh Bh@50 ngrS‘lhtC@ EM&IQWI&B‘@WS‘SS‘I@G&BM iield) lSfecw&matteqmowder.
ant agoni sts eu| otrlene ant gqpls oki.ne
aTheafgr&I PEqdyct WasisemerEca o O3 o and 5 SRR o thpmdesired
W@&H&Fﬂe%naﬁl% L ARG Gl URg{eogl yeate. [0228] The
conpounds o e Invention may al so be used in
conbi nati on mnth other therapies for treating the sane

of F IR AT R AL TP et o 0 Qe ot bRt AP 92,260

dﬁgﬁggenu4pqaﬁ§Jﬁp$5@g&amm|nlstratlon of the conmpound
nd one or nore other therapies. In certain

eﬁbb@&&éﬁﬂé)566iégeJmny5bHZnﬂﬂ)f|ed for one or nore of
the i nve t|on or other therapeutics
Qﬁﬁpwggxﬁggﬁgﬁvﬁﬁﬁmg P@BUCtlon in the anpunt
dRagdhisR!calcuMgioh %ﬁC?HF%MKd O, 1bleer HpY.44say 0ad BRBeritisntal
nmet hods wel | known to those of ordlnary skill in the
atesults (22¢16: 11, 9.9: daddr st ood that use in conbination
ot her therapies, drugs, nedica
p&%ﬁg§g§g§§g%%&%sghere the other therapy or procedure
may be adm nistered at different tines (e.g. within a
short tinme, such as within hours (e.g. 1, 2, 3, 4-24
hours), or within a longer tj4me (e.g. 1-2 days, 2-4
days, 4-7 days, 1-4 weeks)) than a conmpound of the
present invention, or at the sane tine as a conpound
of the invention. Use in conbination also includes use

with a therapy or nedical procedure that is
aannlstered once or |nfrequently, such as_surgery,

o o o " L 1




i ncl udes adm ni stration of co-fornul ations or
formul ati ons of chem cally joined conpounds, or

w@elwbn24re ati on of two or nore conmpounds in SePEr/HSM06/018733

o o o | at i-ong-* t f .
SR ATRRTIIBL s 2R3 BORES Gt Lo SREn N NBtect 0.9
M (N, plievedt. dysstd S 43 alepreos Cplﬁ(f% o\rte]mss @pift7edegrees C.

Co-adm ni stration of separate formul ations includes
co-adm ni stration by delivery via one device, for

a”pé A8 §APBubDE2Ns 39RYEESorobBEaRSMEorRYe (HITIS- Na
rom separate devices Wthin a
shor t Ati- gatloafH@atloy6t O esactiGo vésselmaalsamaxgeré wafh a:sn‘qﬁmu:fs
of the invention and one or pore. ad nog &9 d
antweeqys sedivey slidiedd> gy O29emelnsodivey isu fﬁ%l £0.70 mol) an
Bf 8@1@1‘31%& Qe 46&&&)“?1‘% ;ﬁ’ﬁ gfe HRO&hEn §7H§B 7t hghe LEBY was

e adm ni tere vi ce, Including the
&ﬁparabe4coqpamnds emumMmédkrN)@mé%Pornudaﬂmnnch%%ed with

EROPEHPIop oG, 1206k o o) MEAT b e oy sgiedayc
?gﬁi\ﬁht% lﬁjﬁggre&e@ aRd |ldép’d ﬁieﬁ?%rcg)ﬂﬁouﬂfﬁé préguRarBe ao a

age that iIs substantlall% mai ntai ned in vivo, or

trtasinhim lodid 3 3nbdP atandetkenl dvappet dow 3o Os?ng&tWﬂQntEWethS
023
2&ﬁb%ﬁ o °g§£28ﬁ$ feregqhgqgﬂﬁh ?paﬁ&pHﬁnmiandthe

as an e I ve anount can
b&ice ek Pmrg@d with rﬁfragéha rThepimt e@hﬂicﬁshetdad(pﬁ of 71}t 0
account factors such as the conpound |IC50, the
bi ol ogi cal half-life of the compound, the age, size,
and f ' L& £t
aren ThENouf ke o oo, LRy 5ol
fsalid. OTlse mhel wrasl therk plaved troa vivosm wfen ¢0.62 MPas 1§Q|dI6BTerJEhC 48
the art,

raI etmeen Q,,Q
SPcloBuodgF LY S Y ieaplig. Shith SHRFo6T ARpIRG Y et 7o Vater.
%@h}%&e&ﬁi Iﬁgsst(ff@&'é?&deaE by g doses may be used.
1. Manipul ation of c-kit and c-fns [0231] As the
full-length codi ng sequence and am no acid sequence of

c-kit nd cif various na ' [ .
A T B R B B S5 SHR wi
& eﬁtérg&e adefo@ UlidaBion amd deyihgf i cation of reconbi nant
pr ot ei n, i ntroduction of c-kitf or c-fms into other
organi sns, and ot her nol ecul ar bi ol ogi ca

F\ﬁuﬁz Canki 4pyang scr, f. (BABGEFH b§4 Hz, 2F); -211.6
perf ormne %§EGF§ZZES eoﬁglgﬂgg'fgg)?ée ﬁanlpulatlon %f
ndel, ¢Fc aci ds, such as, subcl oni ng, | abeling

probes (e.q. [ &90 pri %% l'ing using Kl enow
X flnl

8 B Bl T,

il gg%d% Ed @l

e scientific and patent literature,
s ee TGA (nir): Bi¥friwtoloks @arza degotas €l 158%0 @ dnﬁs@ 446 degrees C.

RBRLE aturat Uy @ 828 a8l bR vt oeh @eBlolagRel €

Mol ecul ar Bi ol ogy, Ausubel ed. John VVIey & Sons,
Inc., New York (1997); Laboratory Techni ques in

Bi ochem stry and Mol ecul ar Bi ol ogy: Hybridization Wth
Nucl eic Acid Probes, Part |I. Theory and Nucleic Acid -
Preparation, Tijssen, ed. Elsevier, NY. (1993).

[0233] Nucleic acid sequences can be anplified as
necessary for further use using anplification nethods,
such as PCR, isothermal nethods, rolling circle

nmet hods, etc., are well known to the skilled artisan.
See, e.g., Saiki, "Amplification of Genonmic DNA" in
PCR Protocols, Innis et al.,s¥ds., Academ c Press, San
Di ego, CA 1990, pp 13-20; Wharamet al., Nucleic Acids
Res. 2001 Jun 1;29(11): E54-E54; Hafher et al.

Bi ot echni ques 2001 Apr; 30(4):852-6, 858, 860 passim
Zhong et al., Biotechniques 2001 Apr; 30(4):852-6, 858,
860 passrn1 [0234] Nuclelc acrds vectors capsids,
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15

chr omat ogr aphy. [0235] Obtai ning and mani pul ati ng
nucl ei ¢ acids used to practice the nethods of the

WO poven24706 can be performed by cl oning from gePOmnigs2006/018733

sanples, and, if desired, screening and re-cloning
|p§@ﬁ5§mi@qbﬁkqgmgasanpl|f|ed from e.g., genomc
clones or CDNA clones. Sources of nuclelc acid used in
) b yrblaf < ‘ ndehygendapiurnr cDNAL,2,2-
[ r|e cont ined in, e.g., nannallan artificial
, sSee, e.g., U S Patent Nos.
5, 721, 1 BBity18, NdienckprimidurBindr dhildride! 2.8 h%omﬁprﬁﬁ%les) was
see e. Rosenf el d (1997) Nat. Cenet. 333-3
bied "k FopERT ERadshacs DS (S8 el Cy - atga e battomed flask and

a{‘%ﬁ"tedlv(f% !)us?yrl%{gsssﬂﬂgsl l(gg‘-qgtta(f%&%ﬁa&siu%o%&te (TFES-K, 26.6 g,

50130 6ro3ekh; wa@l addedi itey e@hg\tﬁ&gr@dé abdPEs(250 9618 in Q. sgparaté@biind-
(,1997) Bi ot echnjques 23:120-124; caqsm ds, reconﬁlnant
i qtipaisd flasla gand Shis ppolutionsvay gorsBiliyTiddesde eibe abubd-2.3-
0&1n¥eﬁi—°yhhﬁ3&6hhﬂ%h‘fcﬁﬁebs%h?t abhy ke #lbéﬁk\@gs foQefed 1ntc% an oil
pronot’er. A pronoter can one o or an ‘array

rhath end: heatebdjat(ﬁﬂ*dago&es @qm@mreﬂwwfurdl@ tbiurecThe reactlon mixture

tran of. a n cleig. noter ca

e S P 4 s Fin o, sl S vt Wi K1

Sﬂréélblté?cb temld, hiPMRCltRle! Wib plaskd o8 rothiy évﬁﬁoﬁﬂﬁ S0Pl hBurs
pol ynerase |1 type pronoter, a TATA el enent.

pearpees thglaedonspt i onal |y |ncludes di st al enhancer or
repressor elenents which can be |ocated as nuch as

several thousand base pairs fromthe start site of

t r ans cTheuieh@ion séhénsORShbtvbelosy: pronoter is a pronoter

which is active under nost environnmental and

devel opnental conditions. An "inducible"” pronoter is a
pronnter whi ch is under environmental or devel opnental
e uIatlon A’ <$|ssue specific" o Pronoter is ac&k%?ﬁ

,{LL;;BQ\;%PeS of an orgdni i sm ?Rggnot in
yp fr +heicsaRRo RS garu,sm + KCl

N
//I ably |inked" refers to a function i nkage
bet en a nucleic acid expression control sequence

20

25

30

(such as a pronoter, or array of transcription
factorbinding sites) and a second nucleic acid
sequence, wherein the expression control sequence
directs transcription of the nucleic acid
correspondlng to the second sequence. [0237] The

%E !, E L§yn?hests ,o,f 8 f,h,urtxl;]lm e.t ?gtw agght(fm Stetragluplrro()e\{ﬂa%gs(jul%orr]late

CAMNT TSIl O

sequenpe%tﬁnqa&hpﬁmmeomy Qﬁehﬂéie(%o@f b hﬁad WA IRy dry

Expression vectors and cloning vehicles of the
i apgonei(aP0.2%n Adquénr |3§)@ pl) rvadre pambinstles 2 Halaskoanidrwamed to

ph e w asm ds co S

RAREE il B RORRCID S sl Sorplefifiiipiueg. At room
Vtam@emuﬁe iA e REpArstyS11 ﬂest& RXssitinl-Ug 2, PERUEA6RRIASsAEnte
derivatives of SV40), Pl pased art|%|C|a

HEERsofee 2) w@asltssglwa@ i bigh mmﬂryametmedﬁ%@ ml). These two
C&'ﬁlﬁﬁ?ﬁ Wgﬁesconﬂihq gllilh[g]%]p?rg Oat?d aclg dItP %tlr magnet1ca11y for

spec oSsts 0 eres

A5 he nugided pl@sltasrednmegsﬁ )pres‘s‘ﬁ@t OTﬁe @flrriﬂgewhsn‘ﬂﬁ)ﬁpd:d) an@aﬁls KCl
i ncl.ude chrggg HH n- chronosormal and, synthetic DNA
JUGriRtte Jvas| rantsdies then semeved| By sacdionr Bltratien Kewgh a

t a
k1R él“”“ R %ﬁﬁ%l Che aihyV & SRRTR Bl Bleld 1 v o
can be cIoned |f desired, into any of a varlety of
vectors using routine nol ecuéar biol ogi cal nethods;

met hods for cloning in vitro anplified nucleic acids

are disclosed, e.g., US. Pat. No. 5,426,039. To
facilitate cloning of anplified sequences, restriction
enzyne sites can be "built into" a PCR primer pair.
Vectors may be |ntroduced |nto a genone or |nto the

T T T o




[0239] In one aspect, the nucleic acids of the
i nvention are admnistered in vivo for in situ

W@xqmr)/ewmn of the pept| des or pol ypepti des 0fP(ETYUS2006/018733
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i eﬁvlﬁ}n‘t rfgﬁik T e= nurxl:1 rtﬁ pu%% g%yca Eﬁg“@%gﬁ émg ﬁe 100

i Mﬂestfrﬁhgﬁvﬁfh @étoﬁ‘?fﬁﬁ%s@dr‘mn eg). ofThe mlgture was agam suctlon

reconbi nant virus. The nucleic acids . c g furth

flipren nnd theegetope EmASL e aquadP G Ergeq) s Offy This was further
{ r BEpA8Ct.

it FARTRIEN o8 BT R R pro ety VB Eb DRy

genomes, i ncluding reconbi nant™ nodi fi ed envel oped or

PR So 373a A5k et 20 R

Eﬁipesveridlae poxvi ridae, adenoviridi ae,
picornnaviridiae. Chinmeric vectors may also be

éHmMRe(qu/Bocdg) expbai,t/ -adviaHtAFEpUSS (eyIH)s 1F (neddih); 810 (s,

the parent vector propertles (See n 19

uf% (BiJot ddAn Dy §-3164.865 8 A3, J"S@%;? \}ES’a?‘lS%nﬁi?eg 5 (s,
qgiépg %!fled by reconbi nant DNA techniques to
in 1udé % nucl ei c acids of the invention; and may be
Pmmdnﬁrbydﬁm-ﬁeheetﬁratmnb@.k%l i cation deficient :
conditionally replicating or replication conpetent. In
alternative aspects, vectors are derived fromthe
@Qﬁﬂ@l\éblr@allcuﬁﬁloﬂ fof @EHUP AL03N: I0)GomPE.eNy: W 8isorBxperimental
deri'ved fromthe human adenovi rus genone, see, e.g.,
B.eSultsPE, 37t 6: N'ds4661\b§(7 718; 6,110, 458; 6, 113,913;

| 3 d
Jei i e RO a SRR G S P M O FRO R G
DA (N 1 0% dztewsg@ 373 idguses(QYS0Y) wt. dodsl@rA2a degleeBeni a

virus (GLV), Siman mnuno deficiency virus (SIV),
human |nnuno deficiency virus (H V), and conbi nations

6, 1473 88drafluoroethane
VhﬁtheGG 2731 2739 Johann (1992) J. Virol. 66: 1635-

1640) . Ad t ed
oL ¢ SR bahes ki AR RSt BS iR
ech%n g(ﬁnﬁﬁecﬂ 98%, 51.0 gp bl weddeRiNorde £Bé€dn@|(§0(ﬁ1@1ll)dsl“h@nd

pept i In vivo and ex vivo gene therapy
prmxdmd waegsantl;}ewarrmdg (50 deges Pauatit almost albofﬂhqﬁmmsleﬁl

0240
%Sob‘}reas &r‘?ta ﬁeﬂ?f@ﬁt §ﬁ1161)g}a§§ “%3 H?eedsp ({?EaS%% g‘%?g# pE ot ei ]ns
aBEaMitpd ShameaalictsteqTFESIN® A D graloky wﬂh)ta%@hﬂ gfedmcetdme
i nvention can be fused to a heterolo%ous

869 pebt Thie scooné mirraw peytiedapagnglenliviat gétd%fﬁes C Until all
Jﬁﬂ e%ﬁﬁéﬁfgg%ﬂ?&?art desired characteristics, such as
I stabi|T

crease y or sinplified purification.
Pepti des and pol ypepti des of the invention can al so be

synt hesi zed and expressed. as f usi oteins wth.

or nor Ehesd mom‘t@ﬁwea% r?am%@eﬁi iced | (e &5 R aemléky Wwhite
PLROYGIRAI F1ETh {bogtﬁ{’écp PR dBfoes LO 1BPRE Kr8adThy KC1
isotate a reco |nant y synt hesi zed peptide, to

i precipithty wes dhdnsadlosvied tasdtildlpdvieg ambedr green solution above it.
ant i body- expressing B ceIIs and the like. Detection

d f t f I t I
ot ol EWeFiCH R TS W'é% creebryeh & v oo and
e S e o s

t hat aIIOM/purlflcatlon on i mmobilized i nmunogl obul i n,
and the domain utilized in the FLAGS
extension/affinity purificat4spnsystem (I munex Corp,
Seattle WA). The inclusion of a cleavable |inker
sequences such as Factor Xa or enterokinase
(I'nvitrogen, San Diego CA) between a purification
domai n and the notif-conprising peptide or pol ypeptide
to faC|I|tate purlflcatlon For exanple -an expressi on

. a o o o



e.g., nenbranes (e.g. nitrocellulose or nylon), a
mcrotiter dish (e.g. PVC, polypropylene, or

wp@ologae4rrene), a test tube (glass or plastic),Par/tismos/018733
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St ekud Brd on ﬁy‘i?@v RYE thtPby RHORY | £A8m PR é’lﬁf’é/ IBNogrees C)
| at ex and the f a mcrofuge tube, or a glass,

sfior 2 ba, Thy B@dﬂ@t Wirﬁeet wib¢dus light smlibyfrm}(%éhgi 64t/ mehiér
substrate such as paper. One solid support uses a
metal (e.g. cobalt or nickel)-conprising colum which
bi nds oy tidine tag engi neered
ont o éﬂ%%%?ﬁggskﬁ%gﬁ%%mkgﬁggpgﬁ of nolecules to a
solid support can be direct (i.e., the nolecule
contacts the solid support) or indirect (a ' Hkﬁ%ﬁ% ois
boaé%f{&/i%iggupport and the Eglecule gfiqntere%t
| i nke lecd can iNzed + xq
ett hercoval ent | 31((%&1}2@'\@[@ l'i zi ng singhe-feactive
thi ol groups of cysteine residues (see, e.g., Colliuod
(%993) Bi oconjugate Chem 4:528-536) or non-covalently
uF NYIBADMB@tdey & (€247 . (i, ol TéoE,| Jrz Ecd Hunt 2D eli384 (dt, Jru =
(igg Find Schuhmann (1991) Adv. Mater. 3:388-391; Lu
%) Anal . Chem 67: 83- 87; the biotin/strepavidin
Sﬁmk((m@so 8:1.3 vane= ¢B987)3 $ 38 2eh@ny Res. 1z,
Comm 230: 76- 8 ? ms}qng chel at’|) nIgJ 0321_“)( & &
LaAgnui r - Bl odgett filnms (see, e.g., hg (1995) Langnui r

(380 s S - TR T 7R e s

bvmhﬁgbykaﬂcﬂrmmrsiwaﬁbﬂeoflg;%ons [0243] Indirect
bi ndi ng can be achi eved u5|ng a variety of linkers
b

whneitical salelatian dpalCrihMy@itabie.321%e H dabit Nid-@nfggmd: C,
cafq b Y +@f variety of functionalities including,
b§$3n§f§p|%?§%§ to: am no reacting ends such as
Nvipybr 46K depiessiGri m de (NHS) active esters, imdoesters,

PLOREERT LR AR N S ORI
{
OIS R MR G sl sl

het er obi functi onal crossllnklng reagents have two

! .r?actlve ends jp1 o reactlve:Fp9333_

fﬁe?&ﬁﬁ&r%pfb@uﬁeshﬂi@na&bm | ar react|ve ends, e.g.,
bi smal el m dohexane (BMH) which permts the

cr oss- To rikilhgrognd shetamy diagk - W@ﬂrltadd@ﬂ Agetbppoisudimigyzelium
2&@%{ gﬁ‘rﬂgg%l‘)f SVO,r%/d ?%anaglrlag%egg%’ﬂ ger& ab %pll?eat(hdb 8. The

hesrtvies wms:tgemnalvva@m%s(m dkgrees Cyagehtainddd GliUGL thddBinim-Cl
are not. linmted to, the imdoesters such as dj neth

éﬁsiﬂ Ivedeiat £ B HgBRtaten P8P i mbk faskmyvas fAdded atassium 1, Y2 3,3,3-

L o AP B B s, g

r (E%)Qemil) S Thisckemhel mbitue veis atifryd amgndtmblle atwbimviemperature until

hal ogen- CLIV sters coupling agents such as
hgéﬂg@Fﬁgﬁgégl“ﬁPgﬁgacetate and N-succi ni m dyl
(4-1odoacetyl)am nobenzoate (SIAB) and the

sul fosucci ni m dyl derivatives such as
sul f oslibese rsohitiops (eré colmbined yhd atired baderquisdive N, pressure at

R AR Bt B Sl e o Rl AfhoBhriSR bt RS rosipitate

aganilfovrddab sadle NvemEsit Iafind¥ clear lXellow solution above it.
3-(2-pyridyidithio)propionate (SPDP) (Pierce

Chemical s, Rockford, IL). [0244] Anti bodies can al so
be used for bi ndi ng paol ypeptd des and pepti des of the
invention to a solid support. This can be done
directly by binding peptide-specif ¢ antibodies to
the columm or it can be done by creating fusion
protein chinmeras conprising notif-containing peptides
I|nked to e.g., a knomn epltope (e g. a tag (e.q.

1A~ o o - T T




on a mcrochip, sone or all of the transcripts of a
cell can be sinultaneously quantified. Alternatively,

W@eags47¢oNpri si ng genom ¢ nucl ei c acid can al BOI/D82006/018733
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used to determ ne the genotype of a newly engi neered
strain made by the methods of the invention.
Pol yp eﬁtel gectmnr Iay@urec\éms Sltewsd vmce dadugloa sqehtﬂ’atcat@tag peflyand
uant retein 024
AP iotgh aMHER ety el icBtpe WA ftho A b BET sy g o
ttefoeup ah8 tBerPbhl raahighyvamtmtnaﬁﬂ&m Phen® rttegreee@hfot@r Bet The
el erent conprising a defined anount of one or nore
pBPYuse pes damscioph HERiehlgwaoit (198 6i 89 %wrieldlicl ei ¢ aci ds
i mmobi |l i zed onto a defined area of a substrate
surface. In practicing the nmethods of the invention,
any k ar.ray .and/ or od of maki ng and usi ng
arraygﬂ%ﬂﬁm%@nsﬂgg?%ﬁﬁg?gag:ﬁ“hhole or in part, or
vari ations thereof, as disclosed, for exanple, in US.
Patent Nos 277, 628 6, 277,489; 6,261,7
;—\g Fo054 270; 6,048, 695; 6, ow&gcéﬂf)"z%%s;
6,80 45\5 965, dh2encs,s8:x9, 698+ 5, 3% Ni/\830 645; ki
-5, TR07456; 5,632, 957, 5,556, 752, 5, 143v854: 5, 807, 522;
5, 800 992; 5,744, 305; 5,700, 637; 5 556, 752; 5, 434, 049;
see al so, e.g. VO 99/51773; WD 99/09217; WO 97/ 46313;
WO 96/17958 see al so, e.g., Johnston (1998) Curr.
BPpInm Rly4. @@ggmﬁg (1493715 (RS nJQ=U§§8 Hz, 2F); -
23 1087 92 ern 7) "Bi ot echni ques 23 120-124;
SHIl0L. s - l‘FoJf}d:e%]lQW) Genes, Chronbsones & Cancer

41 381 BUSE) §9'4 o < ek 35: G G BB oma 1
20010018642; 20010019827; 20010016322;
20610014449 20010014448; 20010012537; 20010008765.

Hb&ﬁngé#FguahHZJﬂﬂnST%(wﬂﬁDﬁ%BKs1ED2%YI&IﬁB.invention

aj rovides..a tr.ansfor eII conprising a nucleic
aéﬁ@'géﬁbgﬁﬁé*gF 1 QIWhv@ﬁgl e.g., a sequence
eﬂﬁ:ﬂﬂﬁd&gc:ﬁcﬂ%d&pﬁﬁﬁgﬁ? 3FJ$9 (‘3 MMeNt HOB.5: OV, $ VES éHmental
of t i nvention. The host cell naybe any of the

C%ﬁmbsf€n$19aﬁsﬁé thok& skllled in the art, |nclud|ng

r vy ot r s, hact eri al
CEPAIEHP I 15 1@ U5 UG T8 Vafel A el
| DGAGN, : @ b¥swt. tss ) 341 deglel:sSC, $ewe wml 108y @t Rtk C.
cells include E. coli, Streptonyces, Bacillus

subtilis, Sal nmonella typhinmurium and various species

wi thin the genera Pseudonobnas, Streptonyces, and

St aphyl ococcus. Exenplary insect cells include
N.osopdymnitleesiS8?2 and &podopt eexBfBmetwbmpdamoliwani mal 1,1,2.2-

celli |nc!ude1§$£ﬁ(333 or Bowes nel anoma or any nouse
thanesu . The sel ection of an appropriate
host i Spek{1-MelfigindBiAdlbheshiofiad hrse, okibd %lés’j \tttemlxed

art. [0248] Vectors may be |ntroduce§ into the
celth seaggntrga@mycetﬂnea( 19amtiy adhrge echmi-beiteyed ﬂ@sthmldns;glrred

RBRRALTARNS SRS SR o RS HGE oL Pt porocthane

Patll fol 18 |(BFESRL, hoogs 0 mBqﬂﬁegamlddatcptw&@mt @rade acetone (100
transfecti on, DEAE-Dextran nedi ated transfection,

| nhoneciepaiic wandbetemep dlasls.iand. this solipn myayi aserfilbyl added to
t I utrl ent

L‘tgtg ilé}?e%k a?—ﬁf @?}dg@d%& pc?lﬂg?@e/ ecg{b\ﬁ% 21{115(815] e mixtire was left

pocstid toeerpighs.e IThe tremgioh rangire e nhen ﬁttelaﬂpisirtgya nggd hex glass

genes of the invention. Follow ng transformation of a

suitabl e host strain and growth of the host strain to

an appropriate cell density,5% he selected pronoter may

be i nduced by appropriate neans (e.g. tenperature

shift or chem cal induction) and the cells nay be

cultured for an additional period to allowthemto

produce the desired pol ypeptide or fragnment thereof.

[0250] Cells can be harvested by centrlfugatlon




(HPLC) can be enpl oyed for final purification steps.
[0251] Various mammalian cell culture systens can al so
wheotenrpd70/ed t o express reconbi nant protein. BEx@nphmee/018733
e R P e B Tt PRl placed on
kiroasy eapalate fof 4 boyps tssimyye phoieiars. f rom a conpati bl e

vector, such as the Cl127, 3T3, CHO HelLa and BHK cel
lines. [0252] The constructs in host cells can be used
Hihe fefcBBY SEHehRNAEhdWB@EwWE 0 produce the gene product
encoded by the reconbi nant sequence. Dependi ng upon

5 the host enployedin a reconbi nant production
procedure, the polypeptides pronced by host cells
containi@g the vector may be gl ycosyl ated or may Ber,cr,s0,

/@Hanwm m@@ﬁz}s@@s_ﬂi_; he Q‘B ention nay or + ka
N no so~nhclde an 1 nitial nethijoRn AN ackd” S
-~ \resi due. [0253] Cell-free translatkﬁn\syétens can al so
be enpl oyed to produce a pol ypeptide of the invention.
Cell-free translation systens can use nmRNAs
transcribed froma DNA construct conprising a pronoter
gper aldylelinked tgra nucy ghfecdeh thanandiunsuhe 1,1.2.2-
polypeptide or fragment thereof. In sone aspects, the
Ditefbionsthanesulfongtebe | i neari zed prior to conducting an

in vitr ranscription reaction. . Th nsct i hed

019 ¢ ndipitSbiratutReaitg Pt (S 4 B B e
tpraﬁfhﬂbl&iiés@ﬁ/eﬁﬁhrr@@gent—glﬁﬁb ad&ode (AUVDINY) ihed laggd Atytidottomed
extract, to produce the desired pol ypeptide or
aslg ety soouSly 0 BSUpSI T bR g S o hosbeneshléonatsr( TFES-

nt Ai I e e 0 oyv.ind

SEDHERD SFLERY IR 28 SEhE ololBE rn U0 RO o
Gepdratesioahd-dsticthéry diask, aindt thisr eduidrasas earefidymydiied to the 1-
resi stance for eukaryotjc cell culture, or such as

15 rdedeapdyonpitlipidagapg ohloFidS SelBfig o hieieasiqn mpgyte was heated
[ [ ’ ' i e
R T L B B, pE R mixture
iwesothear fittedd i wiing & tagardlit atasexfumeslstomemewt drg véhigg. KCl1

pc DNAI , ich is, avai] able c rcially from
s et ot B R0 e s TG S, SvaRpralop for 4 hours
GatahOSUBe IR, V490-20). This is a nultifunctiona

4.2 kb plasm d vector designed for cDNA expression in

20 eukaryotic systens, and cDNA anal ysis in prokaryotes,
i-Ccor por at n. t vector are the CW pronoter and
e q&ﬁ%%?Tssﬁ?g%%Sgggﬁgﬁpggnd pol yadenyl ati on si gnal,
an SV40 and Pol yoma virus origin of replication, and
ML3 origin to rescue single strand DNA for sequencigg
[an nmut agenesi s, Sp6 and T7 RNA pronoters for Hhe,so;
N tion of sensel'attﬁ?ﬁzcaﬁmi--sensqq \A_Lranscripts antd xc
-~ & Col nke_hi gh copy pl asm d-orgi n. | i nker
is |located appr \at el y downstream of the
pronoter (and 3' of 'the T7 pronoter). [0256] The c
insert may be first released fromthe above phagemd
i ncorporated at appropriate restriction sites in the
pcDNAl pol yl i nker. Sequenci ng across the junctions nay
be perforned to confirmproper insert orientation in
pcDNAl . The resulting plasmd nmay then be introduced
for transient expression into a sel ected nanmalian
25 de) P&Hﬂhesfsnr ex@iml e 1-thgxadesylk C dayol

[ COS-1 lineage (available fromthe
wﬁ%ﬂ&ﬁ%& %&ﬂ e re Collection, Rockville, M. as
ATCC CRL 1650).[0257] For transient expression of the
prot ei n-encodi ng DNA, for exgnmple, COS-1 cells may be
transfected with approximately 8 ng DNA per 106 COS
cells, by DEAE-nedi ated DNA transfection and treated
wi th chl oroqui ne according to the procedures descri bed
by Sanmbrook et al, Mol ecular Coning: A Laboratory
Manual , 1989, Cold Spring Harbor Laboratory Press,

A PN NN AN PN o o




ice, washed with ice cold PBS and then renoved by
scraping. Cells are then harvested by centrifugation
WQUZOOLGQ)OM’ pmfor 10 minutes and the cellular peCT/E82006018733
- T irozen gchdddyi ﬂ-n‘%tﬁﬁﬁﬂﬁ@zohﬁlﬁf chidhRae cﬂt’? Bt g,Ug. 849" moles) Jras
protein expreSsion. Northern blot analysis of a th
aparigaliy dissolyedoinerpageitigsaderaeetione (s mtlpic addige m)und—bottomed

RB1 28 PP e kPR ok he RirahPy Fradulibift grees-

CEl 10bi ges.0a9n bisd whLRARdo erﬁngrmé Qcetdfd NOC WD) in a
different cell types as host: and CHO Pro5. To

5 cenyefeurundfhetemed | fask, mslsthl% m«tl@romaﬁg:amfullx @ded to the 1-
rﬁéxﬁ&%& 3-91[1&5 lllIﬂleEEthQ‘S e%%l%d "fﬁe éale{;fon mixture was
an expression vec (InV| rogen),

ittdatdd arﬁ(bdi@e@t(ahhﬁelemﬂugsm @pprokidsellyi hedrs.t mh‘é reactlon
site place 33 cDNA under the expression contro
et NP

t HEUEG (AT ved LSPSAISE gy 1T §4Sh SETIeL Ehisstove ﬁ}ée Whlte KCl1
S&gc\{?ﬁﬁ@f&ﬂéd‘? Bn@ kleLrRR an% W PR S 2 Qbtaly & B4R Gor 4 hours

hor none gene, Int'o a vector backgroun

10 clorpmpes thg atéten;ieonyci n resi stance gene (driven by the
SV40 early pronoter) as sel ectable marker. [0259] An
exenpl ary protocol to introduce plasm ds constructed
aphIRac oneHerAd BVolvd Rfow:0l | ows. The host CHO cel I's
are first seeded at a density of 5x10 in 10%
FBSsuppl emented MEM nmedi um After growth for 24 hours,
fresh n@dlun1|s added to the ppates and three hgggé;

/ES\Iater “the cells areqt. §g$§ u the cal ci'im
- pho t e- DNA copreC|p| atron prc prgpm\/m rook et
al , supra) riefly, 3 ng of DNA"is m xed an
i ncubated with b red cal cium solution for 10
m nutes at roomtenpéera e. An equal vol une of
buf f ered phosphate solution is added and the
suspension is incubated for 15 mnutes at room
temperature. Next, the incubated suspension is applied
to the cells for 4 hours, renoved and cells were

15 shocked with nedi um contai ning 15% gl ycerol. Three
m nutes later, cells are washed wi th nedi um and
i ncubated for 24 hours at normal growth conditions.
Cells resistant to neonycin are selected in 10%
FBS- suppl enent ed al pha- MEM nedi um containing (418 ( 1
nmg/ M ). Individual colonies of (418-resistant cells
are isol ated about 2-3 weeks later, clonally sel ected
and then propagated for assay purposes. EXAMPLES

20 [DR60] Synthesioer obf exanul@sadetlBinetdtyilividdofolitime 1,1,2,2-

present invention are described below In nbst cases,
alﬂ%ﬁﬁ%?ﬂh@ﬁﬂhgﬁﬁﬁques coul d al so be used. The
exanp! £9efidey1M-FRMnt Al ém&tla@t(wst Ao nis) was

limiting or restrictive to the scope of e ITnventio
Updrealty dissadivdéd omtdagemicgratt dootonh GEZQ.Q) ntly ar y,laign reaskisottomed

B e OB o R B O 2 SR el i s
25 NRMI0G 2&ngoaso eRsIEs! %b odﬂdécﬁ t@%agﬁﬁﬂ 8tAd dcBroBaTmy ml) in a

and/ or €nuneration enpl o in other sections of th
a:;ﬁpanatfatqtmd -bogomiet afldsiy, alsi thns: s@n@omm:ass@b%fnlly adeded to the 1-

t t
RIS AR AR Shiohe® olioR o ae” Reahfich maire was
eRaapadr :ﬁtGODHG%TBeSaCO&&ﬁleﬁ e&luixOfs aprokith&eBPRY h@@%l Ofhe reaction
unl ess cl ear i ndi cated ot herw se. Exanp

SyttpsSYas then é‘léimimmgoa lapgsr il 2dasp ﬁmﬁfé%re}@ovexhe whijte KC1
and Y are CH and L1 is -CH2- : [0261] Conpounds of
Formula | where X1, X2, Y1 afid Y2 are CH and L1 is

-CH2- or -CO maybe synthesized from 7-azai ndol e
according to one of the follow ng Schenes 1- 3, where
R24 is consistent wth Arl, which can be further
substituted to provi de conpounds where R24 is Arl-L

-Rl as descrlbed for Fornula I . Schene 1 Step - 1-

" o s o F A/ S~

2503




flash silica gel chromatography). Steps -3 and 4 -

Synt hesi s of conpound of Fornula 1 [0264] Conpounds of
wo-o00a417d , wherein R24 is Arl as defined in FRCHUbm®04/018733
| SreSipitith Q‘(Sﬂnidﬂd ahd) (ighratd Wad Fia6dd QNa 9btaSOSRBURAET Bf 4 hours

Formula Il with isopropyl chloroformate (or ethyl
ciRITemneyY ohgaeeEPnat roomtenperature in toluene to give
a 3- chloromethyl internediate. This internediate is
cooled to -78 0C and i medi ately reacted with an
of yparactmppeheme sghptvn batovweh i1s generated fromthe
reacti on between a Grignard reagent (or organolithium
reagent) and a solution of copper cyanide and Lid .
The m xture_is stirrgd at -78 0C for one/ﬁgur and
al | oned to(@gh 0_room t enper-at wrersdhe—+eaction is
quenched Wi a sol
chl ori de: ammoni um hydr oxi de. e reaction is worked up
in the usual manner and purified sh silica ge
chromat ography to gi ve the nitrogen-protected
conmpound. The final conpound,gafsdie realized through

10 the deprotectiQE§§ he protecting group (Boc, TIPS)
usi ng standard tonditio TEA or NH F) at regomka
tenperature. Schene - 2 Step - ynt hesi s of
conpound 3 [0265] Conpound 3 is synth by
reacting conmercially avail abl e 7-azai ndol e; conpound
1, with hexanethyltetram ne and acetic acid in water
V‘%t)fs 8RS N0 P T Of L il ey A Abhffy ' N9y120
the "desired conpoun pr

15 fletraflurocimngsefonate® ~ Synt hesi s of conpound of Formul a

or ot boPHol bl B svas, e dp Setctetipoasietmn gl oo BiouA class
%h%kérhul%ke@&ﬂfn%ée@%s 1R f/th tB@TH‘FtJo%%ﬁﬁF @midazole solution.

protecting group (e.g. tertbutyl oxycarbony
ahisypssed ayas gaeled th é§°ec (& acglatedd@] O MP el,randegurgad with nitrogen.

AR SRR RE KIS M Sl RS TR R racytone

20 b@FES6! ggtm ﬂnyn @adadem he nna&semasuf 85 Heat@Xid @@G u@g&es C, at
Step - ggnthe5|s of conpound of Formula I V [0267]

Cuhigh e & FaidrIPEESTe Witsethouh 0RZ4MRa. Ar s the TFE pressure

SuaHaER Ao b8aek B ARAAL LI Aol Skl o
@nmgtam dperaata@pltessmfre rdaghrydramm crmwa aral 0.B24MPBI Once 40

P aef B el A SRR B ol B8 K. e
tmp Y MR eh R uﬁwe%rvamﬂ Bnc?ﬁa@%?cﬁlﬁx%f &af QQJu%ﬂl disilled af 40

pically to -10 OC. The reactio Is typlca
t e ) yﬁ@émur@mn@chm @5 shawl byt 1H raad PErNMK ll.ﬁeld 44 g).

ed co is purified by reverse
hﬁﬁé%o mwﬁlgg “@%nP?%ﬁngchronatography. Steps - 4
and 5 - SyntheS|s of an internediate of conmpound of

Fornul a | &0268 An internmedi ate of conpound of
For mul (1P 2 ealasesthubingazoinditng) mgtiprpkmn@nﬁﬂle (100 m),

3 Faglrdomﬁlegn % SWVHB] l‘gﬂﬁ)?%;?drsr% fi%% i“lac( Sol%%tsﬁ J(rﬁnjtoved in vacuo,

tyddmgl hyyeMDthlaeyitso[iQ tyiel82908). f’ﬂ{e @roﬁub@mr-pmpivh@-(hl,zz
rea ion is.quenched with the addition of nethanol and

eetidrudazolium odklg w penfBpsd thh AHeNMRyKin CDICN) |

r 478y PPRY n
P?{\%Ifwere Rg&)gl(hﬂlﬂﬂ &Bﬁ hes Q g{)byn@ce(gc?ﬁg tsﬁqg}ﬁﬁ
internmediate with an approprlate reagent to renove the
protecting group, P, (e.g. hydrochloric acid) in an
apol ar solvent (e.g. dioxaneép. The final conpound is
i sol ated by standard procedures (e.g. reverse phase
preparative high pressure |iquid chromatography).
Schenme - 3Step - 1-Synthesis of conpound of Fornula I
" [0269] Conmpound of Formula |I' where R24 is Ar 1, is
synthe3|zed by reactlng conpound 1 mnth an actlvatlng

oy

of 4:1 ammoni um

2

L

<



Exanpl e 2: Synthesis of internediate
3-(6~Chl oro-pyridin-3-ylnmethyl)-ltriisopropylsilanyl -

\Ndb«p&mnmto[z 3-b] pyridine (6) and PCT/US2006/018733
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(3 6'1@ 18&"%243% ¥ Wil fier adM%drF)tZg% h—% of ahyf acetone, followed b 154 g

sopropyl siI'an ['Hpyrrolo I'pyridine) (6a) [0270]
Cdnpoasstins 1, 1ah2 tettadluoestitanesulonatempoithasl of dBo ﬂfml‘rq)@ | The
where X1, X2, .Y d Y2 are CH

Ehi e e Heered S0 Yeaniss DeSebmEuin densh Wi Pl e Sras
froRRRd (}ﬁ)ﬁb‘sﬁlﬁp ki@ Ccorkl ﬁﬁxltuge e dopleiowitBd SeRe e dolvent
Schene - Step -1- Synthesis

cfom et ﬁymate(war ppraved @Fmg a-r@}aw evaporatar ySaree Ayther peapsum

%)18% %%;I% {)Qetgh%}%ef §E€% q;f‘n fprg(ﬁ.{ g'!ﬂ%fe? g\ﬁﬁgg 9%gd1ng

@CO & bif pystorel o[Lof3cHakdqupr,i1d; be céhté anQ Qof §lcd geln rfﬁie) mlxture
dlnethylanrne hydr ochl ori de (5. 066 _nol )
feRsreiireedHgrd hoptsotifjered apd éhwlyen’f rrréOYf‘é‘achrle seieled: kﬁr gofa

é%hg yg@gkqggghﬁﬂﬂg#ﬁ%&ég u&or 12 hours, and then

UXe m nut es. uspensi on sol ution was
evaporated to dryness in vacuo. To the residue was
tratred

ater | ayer

V@:%aﬁ%drﬁ&%%s&l‘f&d&t@(‘ﬁiﬁﬁn HP@S‘}he aqueous | ayer was
neutrall zed w thpotassium carbonate. The aqueous | ayer,

was ext-Batyl-demehyhimitlazolivn ehierida fBmingGled0. 6\%&3 pndshigh prrity

véf% R o e o o AR H Ao it
St ﬁiﬁgﬂet% Sﬁtﬁ%ﬂg tittheddlidallciissd¥ed. AS réonMiriseratatd ifl.a
ep n

o%reﬁarﬁ@t lﬂyﬂasl( |p9f48$1r1@obﬂ8p%/fr Jihexpnorpmopanesyfanto (- pas
SL00 SA) GR D Iy el i om

NolNehinet dtyddrmo rtenaperratdes qridmldwetl Yo standagneticalin foy ¢2 hdender

(1.35 g, 33.8 nol e .conbi ned. Into the actio

BRSSP eSS Foﬁ@’?é?lmg W pae 406, tge KT pscipyste was
"D wed 10 Sett1€ 2¢his QB NRRs Bdrhdve@ byRhicttdh Mrafih ﬂl}&lé?ﬂ%ﬁted

The reaction mxture was poured into water and

eglassafummﬂ wight ahceétehgad ddetaatione Fhaeramayzdiie vicspdo S

BTRS o LR PILNGS et Peaton SRR sty acetone

?1'0’9 Qicﬂ) Gnd stifridh Gﬂth}ﬂ&bl@ﬂmn@&;aﬁ%n @sgR Thé Q’ﬁk@@e‘» wak lsuction

- Synt hesis of

3ﬁk§¢rr:d> mi@rer@yrtone FmQVEd B psodP IskisA coleylgsy pH oL b{sgwas further
YRR 25t S (e BB & B RS OB ARG ES S s

(5.0 nm., 0.047 nol) under an atnDsphere of nitrogen.
I to the reaction mxture 1.0 Mis
F MR AARIO-1a) & of e 3 6 1045) SUalsd A8/ <1 338 §1a2F); -

égngerggﬂJ The reaction mxture was stirred for
ano houré 0 give desired conmpound 5 used for
nﬁxmmqmmcomgp& @gr(t fﬁ=eat4|m 3H§§ w (o 2}5ymtsr(a§|2$1) 3.9 (s,
of 3- (6- Chl or o- pyri -triiso ropy | any
5 ol o7 B, 25005 Byaray 2y, TEDRTAI WDo 7§ Golmao ] G
bgﬁ’onrflask was added 5-i odo-2-chl oro-pyridine (315.0

1.32 mol ) and tetrahydrofuran (12.0 ni, 0.15 nol)
a% Waheer B¢ KandRishanitatiohs phers. of nitrogen. Into the
reaction 2.0 M of isopropyl magnesi umchloride in
tetrahydrofuran (0.72 nL, 1.44 mvol) was added. The
reaction mxture was stirred for 40 mnutes at -40 0C
TLC (hexane/ ethyl acetate 2:1) indicated no starting
material. Into the reaction g xture 0.6 M of
CuCN. 2Lid in tetrahydrofuran (2.4 nm, 1.44 mol) was
added. The reaction m xture was allowed to cone to .
roomtenperature for 5 mnutes and trinethyl phosphite
(0.29 nm., 2.4 mmol) was added. After 10 m nutes, this
solutlon was added |nto a round bottonrflask

T S  MNAT o~ o 7 N N3N
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that for the synthesis of conpound 6. Exanple 3 :
Synthesis of internedi ate

W@ geoehtore- pyri di n-3-yl)- (I H pyrrol o[ 2, 3- PCT/US2006/018733

bAmatyticdl Balduldtion fRGENEIN, 0.8 € 0#7P] HOCanpaunds. 7Ex%imental

internmediate to conpounds of Fornula | where X1
\&CSEH%I 9234379}18!3 'Ni%21, P, Qand T are CH and L1 is

[

accor( R%I%ﬁg\%g g&sgﬂﬁ)né%gplog gg76]
ITIEA (Nz)r dO&(dwb dcbﬁs(@l?)BB dsgewnS, 30dded. lalssu@ ’mlrﬂegrees C.

chI 0.12 nol) and di chl oronet hane

%iﬁﬁﬁwéeebma%%%&@ i/ ’®rogen. Into the

react| on mxture | HPyrrolo[2,3-b]pyridine 1 (3.2 g,
0.027 nol) in dichloromethane (20.0 nL) was added. The
r@hct | Symthests c5ﬁ1|-1v1rteld3-atethvrhm1dazee>ﬂmar hi 2rieifihomw-70. 0
TiileE S R Sicfiih 0B pRS TRl Dony! cf or) de 8

UOoXL 11Ul } T I uroimm ot UIIC

added. 1-Bhg/13emethl g/ﬁﬂud'ﬁ'zéﬂﬁﬂiﬁ Q:h‘i'@fﬁies((Brﬁlhﬁ@l ato.6 %Q%d delomzed
tenperature for hours. Met hanol (10 m’) was ed t

t‘ﬁ@efr @écw)owelm somiredagicrophietemperasure inas2ymp rﬂaalt edxtlrnom

esid S r to water .and
pr eglgrp][ at e% f:ao n%g)aﬂge vva@Jr gﬁmv@a R y PPEapYm ;1 OPIS -triflgoro-2-
uifbausmeihpey)ectasesakbngc (EUESIK h1 cen rgy lwaachiésatved dn @eldigzed

or g[ani c. layer_was dried and concentrated and conbi ned
WAFF f%ﬁﬁﬁ i Thesss Sraseltipys merg campyisdiah rgpmetempertigre and
g}lloWe@ gﬁgmel%ﬁg&%@:a feozl32‘?h1%1eu§cfélr IpGSltlb@n{h%géﬂ ple%'il'fl%'-]co give a

Bvepiz«l,%io nbctiteHvphy tho Hedi2d 3ot} diguidan {18 ydtront pldse: phitd tiyers

-2- yl]-anm P- OO0 0277 . :

s st 5,0 agveh YK Yo Pursted. yithaengh ulgprtians of
rin&h}’lbille afloride ( PEHEXInbiNGS offafRA§6s I ierk WRied [RRS nidofBium
H&G Chl oro-pyridin-3-ylnmethyl)-I-triisopropyl silanyl -

terag sonoengratsidpy vidion el {eajolerdess odi pieduct wae g ad a6ior 4 hr

%ﬂ-ﬁé—é%?-frl | soppé){r}??%quﬁ et pyrrol o[ 2, 3- b] py

ridin 3- ylnethyl)-pyridin-2-yl] -amne (10): [0278]
a round bottom fl ask was added

1? %I(@Mﬁ%ﬁ) @1i-70-8(¢:l fme i/ Hy- 3F); -119.5, -119.9 (subsplit ABg, J

t_r I IH- o 2,3-blpyridine 6 (160.0
%Ogﬁgoﬁﬁhollabza@%p dg%y destri bed in Exanple 2),
HemMRa MIESA-39. & ©.9 (1= 04 90, Jis(ﬁlabmdwl@naQ%aé@(s
0.076 mmol ), tol uenhﬁéﬂ , potassium
t3é’I)t DB ok BBOrIa): i, (46,3 Skt y ~ahdlz, THL 7 7 (o THD): 7.8 5,
db t Iphosphlno)blphenyl (31.4 ng, 0.1 1 nmol)
dér an a m)sphere of nitrogen. The reacti on was

%lWaiteldbjaKdﬂrme‘r|t1trxt1cﬁrﬁr613 ppasrs. TLC and MS i ndi cat ed
aiyt i mat er The reaction nmixture was pou

ed
“é’ﬂ\%m@xﬁfagtlbﬂlﬁ@ﬁz%snyl Cactt-at e H.THE: N 7.3.
%}@)@th%n{aﬁk‘égulfga% ‘Q@?hq{j 4.5 Hfine, dried over sodium

fate, concentrated ard purifi'ed with biotage
('HBAIﬁdno)r At Wita st 162 8RB dertreds: Q0% ot gbs/se@mnmtegms €0 (

ﬁﬁ@@ Xb%‘% @gﬁzdas e %gf W(Saf1|OISSd@ 357 degr%legc

@@@Mﬂabfe%hﬁdrﬂeﬂ%gf)ﬁk%%a%[gﬂéﬁg I<d2 pra; Y| met hyl) - pyridi

n-2-yl] -am ne oaround bott om
fPI ask was added benzy{ [5- I -tri | sopr opyI si | anyl -I H
e » i21il 1 O

Jfgerglﬂglge%o%)ethanggﬂfd l) nglrr "rﬁﬁ&?” ofur an (20. 0 m—)

tetra- n=pout yr anmori UIIII gortoae (240 ng, 0.93
mml) The reaction mxture was stirred at 20 0C for
30 minutes. TLC indicated né4starting material. The
reaction m xture was poured into water and extracted
with ethyl acetate. The organic |ayer was washed wth
brine, dried over sodium sul fate, concentrated
andpurified with biotage (dichl oronethane/ net hanol
1: 10) to gi ve conpound P OOO (220 ng, Yield = 82.4%

o s . o r aRAa1 1 31. - ~ A - F A




D nmethyl -[5- (1 H pyrrol o[ 2
53-b] pyridi n-3-yl net hyl ) -pyridin-2-yl]-am ne (P-0021),

W@ 2e0am2410KY - benzyl ) - [ 5- (| H pyrrol o[ 2, 3- b] pyri dP@F/BS20b6re18733
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t hyl ) pyiut)qumztmﬁhhn@dﬂoﬁﬁm(dﬁ‘l Bmim-Cl, 7.8 g) and dr acetone

ro-benzyl 5- (I Hpyrrolo[2,3-b i n-3-yl net
hQI5§ B rwaqencg¥1 %Ilpﬂ[i ( p (}15[ e in a] f(}/O ml flask. yAt room

(éngpeﬁa{re tzﬁnzav' té' Eb@yrng %& 38180 A1 D3 3 Tel .

pyri di n-2- y anlne

(@erfbmmdthdxe'bﬂthén)esﬁl%r(atdﬂﬁ’gsggjo 35 a ﬁﬂiﬂspﬁédoﬂ/feﬂ'lﬁ'dw B&tone

hél % nﬁ % %1 am ne an

| é’[’ HB?WVPI&. C}?Héﬂ%dn@tdwwgw%wn Hirmaenptigally
N O AL s
blersetile lgrmmg aj qola@tessispiuion almdevih ef[he freaction mixture was filtered

triisopropylsilanyl
(f%pyr Oug %[azgghte%lc%gp? é»la(ﬂgnay aln through apirntt%g glass fu¥1nel to
SrefovBHAREDY The laBet@né/ bvﬁ?%éi‘ﬂdv)ed'zn vacuo first ong rotovap and then
-trii sqpropyl silanyl cérrolo b] pyri |neV\%

U high waqpymny ling (é:&raaﬂﬁ rfOBr2 hr. e&@@ldtlaviCy)was still
%ggés]p%%@éfr ong?%soﬁ{étg C%g metl'&)?ne rﬁ#f (}?8 rgﬁer | ﬁgeg to the

mmdreprodnctCWthﬁs Eﬁ@ﬂghﬁle@ w1iﬁ%/_ll_fﬂélbﬁ1§b(|§ v@tizer 3(2 bX 50 ml()j The
lu Vp)\%ﬁgﬁqg ﬁ%megllegm%/ul%a@p(z 811‘} ?}%rsro?ve% was ren]loe/)égl Im Larz]cuo
(t@ gﬁ%ﬁﬁabﬁfdﬁb% P Edotll ﬂ%l:f’c Welidw it gggé %001 fer P1pyT i di

yl ) - met hanone (P-00 was pr step
from(6 Chl or o- pyri di n- 3- yI) (I Hpyrrol of 2, 3-

SRR @93@%2%2%‘%‘%,1@03%5 s LB ol s doredr 1 2

| I
iy B et

pHeEMldeEsCHE& Aib&dJ i=n7. By BD; 3)4 (Iﬂ,rui{bar&yfhamﬁes 9 (s,
%ﬁ .7 L, 0.006 nol) and tetrahydrofuran (25.0 ni)

l} er an at rmsphere of nitrogen. The reaction m xture
vwes (theatyepit o e. )57 4 (0& tHeaGt L Oftyy.
nlxgure was con%entgg{ggfggm?gng 4 gﬁbb?séhg&QOIvent
&@(st Bd).r esi due was poured into water and extracted

et;h t at The anic |layer was dried
%é’?%todg%?lg&eﬁfgmt&%cdé%qg’r ated and purified with
birelyagel taeabliion gorthamedmiiouel d:30). e 9'7veExper1mental

conpound P 0002 ESSO g, yield =8. 7 as a whit
Rswtlgs: SHE M+H+]+ = 329 [0283] Addltlonal

%‘tﬁﬁﬁﬁﬂdwﬁﬁfg@.ﬁﬁgﬁ‘% P o0 e 6 R0 St ne.
THRA {81)t bOfrorvey. tusm‘@&B@&agﬂws@ Fagewt. 0bdsa@i368 defiess C.

procedur e:
[ 6- (4- Fl uoro- benzyl am no) - pyri di n-3-yl] - (IFprrroIo[Z

?b] D8hilofis 3- V1gr- ey 457 SdypBh
uor o- benzy
exwrifbwmmtowmssulfohatm(fmandnaP-HPPSIm6) ( 1|+ Pyrrol o

[2,3

[ 6- (4%% ok néig%vfedﬁbﬁiwaafﬂﬁ% theyippigi liguid tefuaglecyl(tri-n-
’Jp)??hl Egﬁlgg%% de ?}?F@@ 12 lgf[ﬁ%)bggaydeéoqnzeld%yaté{r 1000

i hElreomex tre- m]rﬁagneﬁﬁal]?meﬁyﬂ aminioway bhelpiess. Tiyva 3ephrate
1FprrroIo [2,3-b] pyridin-3 -yl)-nmethanone (P- OOE§
(6-1sopropyl am no-pyridin-3-yl)-(I Hpyrrol o[ 2, 3- b]pyri
di n- 3-yl ) - met hanone (P-0024),

(6-1sobutyl am no-pyridin-3-yl)-(lHpyrrol o[ 2, 3-b] pyrid
i n-3-yl)-nmethanone (P-0025) 65

(3- Benzyl oxy- phenyl am no) - pyri di n-3-yl]-(lHpyrrolo
3-b] pyridi n-3-yl)-nmet hanone (P-0026),

(Cycl opropyl net hyl - anino)-pyridinJS-yI]-(IFprrroIo
3-b] pyridin-3-yl)-net hanone (P-0030),
(Cyclohexylnethyl an1no) pyrldln 3 yI] (IFprrroIo[

I n-
[ 6-
[ 2,
[ 6-
[ 2,
[ 6-

~
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w@ eoatme7de gi ves t he experi nment al

to provide these conpounds, shown by structure in
colum 3. Columm 1 provides the conpound nunber and
mass spect r oneCT/¥S2006/018733
r8siiesk, PolisEuYBRIZS,YARCRAINOROEH SNARSORATPEIK CYTLE o)
This.qg@licat'on.clains @88 benefit of U S. i

YA PSS OOV I Astni2dr v Brr (400 ge)- diese splutiens) werepeynbiged and
230fRd WMALE Bodifivd 1 § Qed Nt re iRl L.
her eof forba_l I p%g{)g%g%t %%%ﬂf%ﬁg% gi g}rdl %Bﬂgiruglsngn{ Emlky
i Wieneil. o khe eil sloedy selidifibd B130¢) wad wras canpvadstsi artion filtration

th. [ h ' t utilizi
AL aTh ettorr SR, THE sSeiging Hnbrergerea e =2)
angh attrdcesdls bne @ibsbRENn (MELE).N The cﬁfb?%%nfaa/éfg d\gere
id.

preferred enbodi ment may be at | east one ionic |igu
iyl Brshadewith\amn equsaunsodiumevarbgate eblusioh (SAtml) to

' j . or- ssur r.oont enper at ur.e
et B SR S BP L SER e AT S SR
andiamfifitfereds ead redcedadiacuSalvesi phAsRPPAIAYRER! oh $ high
an Hggqrtgg% fﬁﬁ}gr in the attractiveness of using )
iSRG & §é teeess Ghior ile dx ite picldithayinal paadiichanewhite
@@g@(mé,q@% ﬁgﬁb‘l as absorption cooling or heating.

Vapor conpression and absorption refrigeration cycles
are wel | -known net hods of cooling and are descri bed by

. iG¢l.,.H _in "Refri ' Technol "
O R RS RIETS | Sl 3BT et 0 (AR oy aap Ho 3F); -
Sngsqnggk&Lmnslyyhpy-VCH Verl ag GrbH, Wei nhei m

Ger many, Vol une 31, 'pages 269-312). The basic cooling
cHANMR DMBO-dade0.8 ¢, Jt=h2.0allis AL DON(t,and MVape| 9H); 1.3 (br s,

ressi o S o 20t h systens use a
%@%)’t Z\%‘d@? Epg{ieztf E%u&gx Pet (;i‘ag’éﬂ‘ arfe HhdtDabsor bs heat
o6 Satwesyel arl-Fighe PfitrA: BT iﬂﬁi.t o be cooled, and
converts to a vapor phase F n the evaporator section).

Telytiealr icglsnlation vopo C29HFEGORRS: copr £58ed Ko @l:hi ghen.o.
r ressof .o enerator), converted
%@gﬁér?f%ﬁ{geglfl%daﬁggﬂ)}sé’e%@c&’ﬁ gheat to 2he ex;/er nal

Q@A @i di 0% st JoBs @87 L QRBARBTEB0SEHE 1638)a 4
then' """expa ec t%bl6m@6ssure m xture O ?Pqﬁ??e%%d

q
VABOINDT H% . losp@htfer degeass iCo APYa Walosg @ 936 degreesoCt he
evaporator section and the cycle is repeated. The
basi c di fference between the vapor conpression system
&1d aBsnthpdis onofy stbeaddcsl(fritathery] YhBOshoa QiR €331 LRifluoro-2-

stem uses . an electric notor for operating a
"!‘:"i‘ QL& .. Eiid gSH ";’i Q .Q!A L '. "’—.5 Of

réf;i- r= A“va= X .  ahSoLF [ V. es heat .
for coups oos AE T PORAL ML ARCDELER U8B Ebic
gtsdor 50i onl) cind| lienis lhpuié tetredecylftrbi-hedylyphobphvanen chloride

g(? %g@%@g&lfgg%%ﬁr ﬁ“ ng rﬁpﬁ&&%ﬁ%ﬁ)@%}cglﬁg §t§1!;reac? %;tilti? was one

le t alsorgt ] chyl | il era i n
ﬁ%gﬁpelecFﬁicQ;egﬁﬁ?ggd a%enqg %49 §E§§§Bhigkﬁgﬁﬁgﬁgggz'
m@ump@hop{)marﬁﬁs]ifméﬂ: K1TP]ESHKH v2l.6 e vmlediaﬁcﬂdedj lykll laB&one

t t
1 A R P2 SR B0 6ot ottt
DEEOREC THSTERR rbdicindh %ﬁ@??%;ﬁ%@?ﬁﬁ@ﬁ.@ggg pRRYald Was

vapor conpressi on _and absorp cycles.
e Sy isaetion fdiraten, gad dreadckipna seis asmuovidan oticuo on a rotovap

R Tk A B S A milountim G20 ) was

['ithium brom de/water. The two systens are not

conpati ble in that fluorocarbon derivatives are not
very soluble in water. Wil® amonia could be used for
both systens, the toxicity and flammability associ ated
W th amoni a makes this option | ess desirable.

Al though U. S. Patent Application No. 11/346, 028, which
is incorporated in its entirety as a part hereof for
al |l purposes, discloses an absorption cycle wherein

o e s o oy o g,
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- absorption cycle utilizing a refrigerant pair
conprising at |east one refrigerant and at | east one

WO o0v6a2477qui d. Summary Thi s invention provi desp¢DUS100€018733

eaceiedt arenthersopeoh oy ¥aRgRe@fonde MNHr deoni 240 21ePBY 8IS RNwas
-.absorption cycle by operating or runni ntgJ a system or
Jfifs driesd .ovgr magnesiym syiéate \asg oedrood 97 Ygcumlitshwera rafevap and
apRRbARLYSH PRluAY e iHa2 Iy | [
cool i ng B View o&ef(ﬁe g{'tltaeérgf ecffe&g%gﬁzg%g%%ggm?pmduot
chsra dightlhgellepeili(28 gro60f yiehd. cycl e. One enbodi nent of
this invention provides an apparatus for tenperature 5
adj ustment that includes (a) an absorber that forns a
PRINNIR @M. UIgs. Ofs, 3FY. ek g it -

absor ben?f;‘ (b) 636(1 generg?'for)v’t gat4 %ﬁks&ggﬂitg%%ﬁ@f ure’’ Hz,
fAOm 2 et, abdot (ebspitdA Beaks =t 168 Hi XX e 149.0eRaUAL € 53 Hz,
r&fri gerant, in vapor form fromthe absorbent, and

[ ereases the pressure of the refrigerant vapor; (c) a
CONRRIR EODMIERL,) 5AEE (MEBREN§ 2% ! 198 OFryy.
and conggnses %)he vgp’or ﬁggg'ezr(ﬂrpi?ggg’u?g( F%ﬁ)arﬁg%‘r %H)

(1dy (m, PdpLAe FHI6St(Imn/gev54 ezt Hipugh whi ch t he

lo, qyi d retrigerant. | eavi t he condenser passes to
régﬁ%tgr{’%gaﬂ%%ﬂhga%‘?n't@gl'l iquid to forma mxture of

| Asgtytebadnehlondiipn T8 1G36E68P8048S) an 3sapor At of of hag .0,
recelives the mxture of liquid and vapor refftigerant’

thweripeatab Reswiso Gg AS 2h &L % 2s8up.d. r educt i on device to

: by ) Ri i g d .t rm first and
SERTHEE 301 5 ST PL e oo J55 0 P pefecs .
BRI 00%tatoss €3 81 5 @sereddeC, 3006 tvt. A6dst @3 e gtbeC.
refrigerant vapor, increases the pressure thereof, and
passes the first portion of the refrigerant vapor to

e c B8RSR ofNOtelYhe A BRAELNIRAILARSSCS 1118 40 uoro-2-
second portion o €
émbtomndhox\dethm@sa]mmtéaémﬁa1A}IDIFTEES) enbodi nent of

this i.nvention provides an paratus_for tenperature
adj ust]?ﬂeﬁt f(iohg;(l riOH’E4 ??ngmf%%ﬁ’éﬁ Vs addsdr acetpae (Spestrosgopic
Fadelr 50 Ghi)2akd Xbic eliglida | B B i -
E&tasor bent ; )(b) a gené?szlalt o?élt%ﬁéadtﬂ?%%g?e\}ggg%ﬁgh%lwurcglonde
{(Cuphas@ellab@lo 20€r g)arthehpiatise twae nvigbiicatlytstrrse Patibi &vas one

rﬁfriger nt, in vapor {(g)lfrm frogmthe absorbent, and
PR eases™t e pPREUGr e _flﬂe &%k | quagpipmy o d gy 2-tiifiyoro-2-
2ifRoESNNKEE S Sharlebd@iora L I VES K hA Y %go(vag rcﬁ’ﬁbfvgg in_acetone
enerator and further increases Its pressure,; ) a
28?%@193 &heseisalutipar wirgeontbinedeadotirked onlérpesitivaPh, gsaenre at

e e R P b R VB P ERR G B o the

liquid refrigerant |eaving the condenser passes to
reduce_ the pressure of the liquid to forma m xture of

| i qui dPErICqRiRE Yasiemgued iy ; suction Airadne wad dhencatone was

' XU f..14 qui d and vapor .
?@Yéggﬁ g,%%l&s%ﬁa? ?06 gqé%etg p? %érhé: W gﬂlﬁe ?rl%lge Brroglggﬂﬁ’%ea Hauliceil-ofhe
deoduce was  digbrvatle ethye otlesra{100nh1) 2@ ted QvdsBédMonce with
r.ef ri ger ant r; .and,t%g) a conduit that passes the
ieppizgdrain (YD) byicawitignRecei apdium erbansta sedution (50 mi)
PR any acillidi ki ATl WL U Sryey F SPSNRPRIPRR [ RO N [
RORRIR Ty acliic mpulily, apd pice hiorp ifh deionized ager (S0 . The
sippaseniien way thee drisddbvepmageatimgulfyteland abdeed tih9acuo first
condenser in proximty to an object, mediumor space
to be heated, or the apparatus may be used for cooling
by | ocating the evaporator in proximty to an object,
medi um or space to be cooled. In a further enbodi nent,
this invention provides a pfbcess for adjusting the
tenperature of an object, nediumor a space by (a)
absorbing refrigerant vapor with an absorbent to form
a mxture; (b) heating the mixture to separate
refrigerant, in vapor form fromthe absorbent and
i ncrease the pressure of the 10 refrigerant vapor; (c)

T o o o
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15 and (e-2) repeating step (a) to re-absorb, with the
absorbent, the second portion of refrigerant vapor. In
____________ this invention provi dBGT/HS2006/018733

mrb%éé@,vafpo%mdethpruem ;] ih{:ghtwlaeuﬁrﬁ nperaPul B @dgrés cgtﬂoﬁg'hr to yield
?ﬁ% " gacel&ﬁ¥ﬁ ég a) absorbing 2
gﬂ ﬁ%3& FOPM B¥bent to forma nixture;

(b) heating the m xture to separate refrigerant, in
V, gor form fromthe absorbent and increase the

MRe(C&thﬂd)é FGOFY GdgéfHa?ﬂtfﬁzaBFD,% -16.3, flatstﬂr@ﬁbspht ABq,J=
i a essur e refrigerant vapor
ja@ﬁ§ﬁ§§§|1§9$d@r )the refglgerant Bapor
UK I
of thépﬁgg%?%?refr?%e$ fq é@ éﬁg g%é@?dSEShg %%S 1.5
(e, BHYe R &nfm,t831) éBr(dmem{hg%t Hntbusz)ﬁpor f and (f)

ti to re-absorb the refrigerant vapor
mfﬁﬁth€9§%§§ﬁ L“amﬂléﬂtﬁﬁ¥nof t hese process
@ﬁh@ﬁidﬁfﬁrﬂﬁoulétfb% FSTRESAEYEEORSS.US ITERY 5 perﬁoré"gh dl}%ﬁ

the process may be an increase i'n ténperature,

#ﬁ@ﬁﬂ%@n@bgeubﬁ €7 8: gdr 2Bt Ny@pbor i s condensed to a

AREAPL R IR @ i aieite Dby wiinmie 0 eBens. by
tliGeA AN 6% WiYosh &) 328IeHrERTE 507, %@mr@tg,lgb%ggl%ggcf or

that purpose liquid refrigerant is evaporate

proximty to an object, nmedium or space to be

cool ed. I n any of the above enbodi nents, the

refrigerant nmay be selected fromone or nore nenbers

of the group consisting of a hydrofl uorocarbon, a

hydr ochl or of I uor ocar bon, a chl or of | uorocarbon, a

fluorocarbon, N2, O2, CO2, NH3, Ar, H2, H2O and a

non-fl uori nated hydrocarbon, wherein the

nonf |l uori nat ed hydrocarbon is selected fromthe group

ddnsi Synthgsisf @f t ol- elchvbf-rrmﬂn‘#ﬁmﬂdazdhunbr anched-tetrafluoro-2-

et ﬁkﬁgne to al ght - chai n, branched

[ rbent nmay be one or

Tor & T 300 mmwuﬂébotﬁl'm&fﬂdgﬁws'aﬁﬁécpf‘ Lcffy1.ghe Drawi ngs
1 shows a schematic diagram of a systen1to run a

g]ie igrigazedumeehigridsd Epm-Cly 88% 1&0@) afd Bdagmﬁ ghade acetone

oa: (e SO AR Redly PERETLCE deeefal vl afl asie pin-
@l digsilesd. tln arseparateSﬁOD’pﬂﬂEﬂdék dtabsiiaP o, mmﬁfaﬁﬁéﬂogﬁ

sor, t|o (parallel confi ratlon)
BRARER Lo Bhoat ot iy LT %1 4yt o Busolred n siogmite
Qﬁb&h&ﬂ&ﬁﬂggoﬁﬁ ression - absorption cycle (series
configuration). yEIG. 5-shows neasured isotherma
solubility data (in nole fraction) for HFC-32 in
as a functi.on, of Essure Filled circles

[ bm PF6
r 2%19%5 esﬁiu"’ﬁﬁ%@’ﬁ%%?n?@mr | flagk Prodircingrr white precipitdte
(lI<I@1 NFhe siktdlre WEPSEBRANE 2
th alfllled S %areé @) reg?gggﬁfééggghfedﬂ?gcﬁﬁ&mW§ﬁe“ms
g gllgyed do @@tlealndvmg lal dehrdyedionn skslu‘(u)n nbpreeenThe KC1 was

LT Mo N —
vased kegival ﬂbWbiﬂhh h !
e et e i
qrp W@%I%hrg threg, rt@%?é nvithedgtamized watet 180 me), didddaover
I r ent nmeasur ed
Pt Rer el rad T BB g LREERLS i iuenen

measured i sothermal data at50 OC, and filled di anonds
() represent neasured isotherrmal data at 75 0C. Solid
lines represent data trend$8 FIG 7 shows measured

i sothermal solubility data (in nole fraction) for
HFC-134a in [bm m [ PF6] as a function of pressure.
Filled circles () represent neasured isothernmal data
at 10 OC, filled triangles (A) represent neasured
|sothernal data at 25 0C, filled squar es () represent

I T o, N NN

o -
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FIG 8 shows neasured isothermal solubility data (in
nmole fraction) for HFC-143a in [bm mM[PF 6] as a

wo aveti24oms of  pressure. Filled circles () repreBenUsS2006/018733

negls vz kot ([Hetayflb ddgees @) for 8 WOCThE biddast wid 2R Sllow oil
(é%szépresent measured i sothermal data at 25 0C

f¥f1"ed squares () represent neasured isothernal data

at 50 0C, and filled dianonds () represent neasured
igothernal data at 75 OC._Solid |lines represent data

t rieAddR (BMEOgoksh o8& 9 fmadkk -3 EoBRsr8AD (moPE)i118tY(s, 2F).

al! B MR oot & pha bl e Vst asci 6 Qe rpr s e
sured i sothermal data at 10 OC, filled triangles

(A% represent neasured isothermal data at 25 0C,
11 (edHyqlitikedH))9-F épriBdent measured i sothermal data

al, a:fal led.-di. () represent neasured

iéﬁ%g%}(@lﬂi@%ﬂe%kﬁ%%??@%ﬁ d Iines represent data

tAweytical Fialulatidns fews10HasN2EAFISOL Itgr p@b: saliubid.ity, 6.6
ta.(in le fraction) for HFG32 in [bm nm [BF4] as

g&ﬁ’ﬁﬂé’l‘?}“ﬁnp%‘f‘hspr@s%&ulﬁeﬁ 1 MNe@%ircles () represent

neRg ¢4ied 1 6&ALNEIsIR) B3t O5 @hengif 1o lanaLe
) (LD L Relkn Gty B DLFRLSE

G €2)s e 1osy @ SdPalserets BpaR6vedloss @ 1466 dagresat a

at 50 0C, and filled dianonds () represent neasured

i sothermal data at 75 0OC. Solid lines represent data

trends. FIG 11 shows neasured isothermal solubility

data at 25 0C of the systenms HFC-32 + eight different

ionic liqui'ds as a function of pressure for

conpari son. Qpen di anonds (0) represent neasured

i sothermal data for HFC-32 + | -ethyl - 3-

Bt hylSynthdsizol i unobi s ( pestafukvigiaghéisul f onyl) s mimRro-2-
t 25 OC‘h n.circles (Orepresent neasured isothernal
uergethppepetiangsulfonatg (\FBPSTRES)i et hyl i mi dazol i um

tris(tg § boemreiy! i 28, e

squar esO (D) repr gggr?t% H#’r%g@ﬁira é%r%%ag oag ﬁ%@?r%l%gl&gézgv a?%r(%o mi)

I;F@i%ﬂ;r-rut-ytplmwonml ib}fcdmdrz)(@ydeda Madadaoint 00,2 gl). Thg mixture
is(trifluoronethy onyl)i.nj.de at 25 0C, close

oS g e Rl s SR Blrlicron st e isparate S00r fack,
Eﬁss’i&nﬂ,3;mﬂwo-i:(pé}ﬂﬁ@ﬁb@@%&&)@tﬂ%yﬂﬁonmei (;frl])g SK, (28)0 g)

is(trifluoronethylsulfonyl)ini'de, open tr
Map disselied edpioniead wator (460 me) hetdedatof 1ordelelfe@s B2 These solutions

= 3- T ol i um hexaf | uor o ate 25
e b 2 B X GAR TS s SiF B 2P s Fafor 2 b
gatdacihgra twer 3HalyHaelouThé prodiiet b |1hyer GA&k0dchtiMed and diluted
tetrafl ugrobgrate at 25 0C, filled squares ()

Wé’éﬁ‘r gli,‘éfﬁ Orge ?’i)d thepowakedwnce At A rqWOCs 30diem) ¢8bonate
i i ' Lodi. ga- . 0C fi.lled. .
o e (LI 2o B i) e LB pgpnized
wREr 320 ml).- dicwyd d@nndrtddydvierrinthaaedinm rsuifodi 86 rRiucd iR Gacuo

Lid |i t d t . FIG 12 sh
000 g B PR IR ORI e R € Phr? ibneaest (3ot aiy o

1dle $aabpro : °rl, HFCG 134a,
B e S SR B £ B P, e o
absol ute pressure divided by the gas saturation

r 1Q, 0C shown_ by ratio (P/Po) . Open cross
PEREI GPAC) PRt & AaSHb O] S RSP Bakar g7 s, 25
HAG-32) 3t W Q5 . bar,7 fdh | £d_di
() reépr esgeﬁé'g@%ggjdr’jég izs%tlﬁze’%ﬁ1 %gfgdfl%rﬁﬂzg?’?ggggzt
10 OCwith PO = 3.7277 bar, filled circles ()
represent measured isothermal data for HFC 134a at 10
OC with Po = 4.1461 bar, fi¢9ed triangles (A
represent neasured isothermal data for HFCG 125 at 10
OCwth PO = 9.0875 bar, filled squares () represent
nmeasured i sothermal data for HFC- 143a at 10 OC with PO
= 8.3628 bar. Solid Iines represent data trend and
dashed line represents Raoult' s Law. FIG 13 shows a

o oy Y 3 a1 . e o o o -
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B refers to the force due to buoyancy."" " .. Ii . 'U
B 1 e N e U I e

w®ewoailt4eds Descri ption In this disclosure, defiPCT/U82086/018733

AMFENMRVICIB L) Or 1.9, /eirs3 el @H?% 558 1%91?;@2 i, Eﬁf—,g.s (dm,

follow ng list and el sewhere be ﬁ: The term™7 on

| frg i ¥ Heslfef i ned as an organic salt that is fluid at
or 5 bel ow about 100 C. The term "fluorinated ionic
liquid® is defined as an ionic |iquid having at |east
oYieWhier by Kig-Iashegtitrb@dn:t lgocati on or the anion. A
;&%uotinated cation" or "fluorinated anion" is a

3lgticabr caghlaion d@rs SSOEIBVERQ4PSoNF 983y atl | €dst Wnd.o.
SR t "kt K ant pair" and
ﬁggirlgngﬁ?yﬁgﬁFﬁg4¢gﬂfégpgigffare used
| Enttercthirigemideybyainn chehetodrapley: (i gpper m xt ure
conprising both a refrigerant and an ionic liquid. A
“refrigerant pair conposition” is a composition

qupr | ST PeAration b1 BLAEER i @Bbfium Abdidl 1T

igerant™ TS a refrigerant conposltrom conpri sing

at le . : ' nt N r igerant" is a .

L o TN A R s AL A R e by .
W¥dlreo bl Llonatho HOrah b Eallicothepiion§, 200 0.cR0 a0 -4 G:C) |
hydrog@% ro&é&grocarbon 20 (HCFC), or ammoni a,

al kane819¥Peites SaPdtemed) ahppiyh bereide 8.1 -&r 061 hanmol)
ORSre SHEDIRY AY: ot B Nifyf 0 A that
nayebe usedlgéﬁgﬁgﬁg}ﬁgﬁ'%ﬁgﬁay ]%%%éﬁgﬁagg%?%ﬁ§sdAM%m73
mafrogageblamitel. higinllyt the rahgion whmeleaf aahedlofessdhb®ever upon
vapor. (evapor ates).,, renpves he fromthe = X

SERPG R GPRBEETT e ThY FRKo bR b wifh ddgenish plor.
I THpUnek th:@OREleAIRREN. tol leflBd bvefgdt:. IThel Ilﬂﬁ('ﬂilér\{’%%}gh RP3ted to
Al though the 25 termrefrigerant may carry the
dePimdeapeaiirofR B uwebsvlink e wistedbresipiaté dornedo| Thegnixtire was
t LS. L 1PNl e generjic sense .gf a therm
SRS SASRATE P AL 8505807 58] Bt DR Bl
appidleat vas fanowtd @sing advashisth YTLIAk Sgadomﬁ'gﬁ Bg. that may

be used for heating %r cooliﬁgk él The]term
“"fluorinated refrigerant” or "fluorine-containing

r ef s ¢ ) rbo .

nycr o or i B liflad 60 HAAERERE loyed by 1-iodoctane (4.
ley @r3¢.h Toe afikuor veardfhred heeitghiuhdacinitbgsebRhket! Rsulting
pregfqges | ess. 1 han gbou 1 b?r but_greater than about
1% 2449855 yelloyy myxtes i LB Yellewi o1l wes PP shViayicpeparatiph dunnel
e Giathaingle 07 SlAdratHaanadatiydr ocarbon having
the general fornula H2n+2 that nmay be a

strai ght-chain, branched or cyclic. A cyclic conpound
QAU RS, DL irrumpl, three carbons.. The term “al kene”

e e 0 a ' Sisae it HLdi NS one
or npneMeﬁﬁj]-de@iliﬁlib%@%nﬁMidef[éﬁlirﬁﬁﬂ W&s Brepared as described
trahght-chaln, branched or cyclic. al kene requires
Yk Attehelofl oval of{Prgaremetallisyfdicmistee 2OOUHISr 40pu# 1®s a

m ni myn Nk . e term"aromatic" fers

PR S R S e

cireol) cate disfodwdddn 30AnI dfabReat Di reh&icanwad @Hhﬁléidj %Jhlereupon
al kenyl,

han.carbon ip the structure of an al kanyl,

i@ﬁcF’il’ﬁt“@r m&??ﬁﬂ?é?lﬁ’cbe&@ﬁﬁ digHew ingeiasrandralondyr eThe mikxtureawas
g e - Iy ig" 0

g i e P TR Sy FEE bR Pl T
yellewish eil wae collestesi andtdrzdamdposictiran of t he vapor and

i quid phases are substantially the sane at a
tenperature and pressure encountered in a cooling or
heating cycle. Included in ?he definition of a
constant boiling mxture is a "nearazeotropic"

m xture, which, as described in U S. Pat. No.
5,709,092, maintains a substantially constant vapor
pressure even after evaporative |osses, thereby
exhi biting constant boiling behavior.
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Hybrid vapor conpression absorption cycles The present
invention relates to a hybrid vapor conpression -

wa@ab®enptrron cool i ng and heating systemthat utPCT/EE206/018733

refrigerant pairs conprising at |east one refrigerant
and at | east one absorbent. In preferred enbodi nents,
t Hee fablowingnamenslature aothabloeviatiens aronsed: | i qui ds. The

i nvention al so provides a process fortenperature

adj ustnent, either cooling or heating, utilizing

" Bf * i SRIRRK BTEOFREAbIPS 1S N sgechi o EMPARRST2)

corrpreSS| on - absorption cooling or heating system
Vapﬁﬁgeﬁ&{mﬁ)%hrﬁrﬁ&eﬂ@ﬁzoﬂh%b&é‘sgﬂ ksl and systems
in which they are run, are described in Appllcatlon
Qi deohddhtrdsomiléat) Cool i ng/ Refrigeration Using
Recovered Heat [Dorgan et al (Anerican Society of
Heats pyaiRef forqggNat i on and Air Conditi oni ng Engi neers,
Inc., 1995, Atlanta, GA, Chapter 5)]. A schematic
d€agr eorrdction fackysk®m i n whi ch a sinple vapor
conpression cycle is run is shown in Figure 1. The
s¢$reidealpac hemoseditpbf Stngecise(Teant’ &vhpor at or units
with an expansion valve, and a vapor conpressor that
i €, C—“&;ﬁﬁhﬂéoﬂfenmﬁiﬁé(ﬁiomhp)y i ncreasing the pressure of
a refrl gerant vapor. A schematic diagramfor a sinple
al's ersaturstivnoypatertiafions (ioveni ) Fi gure 2. The systemis
conposed of condenser and evaporator units with an
expam-r gace-aversgedicthdedtration gholefd nary vapor

g}pres& on c¥cl e shown in Figure 1, but an

695 bepelisita aﬁwfogl@mqeu on circuit replaces the

Et%?s?onconst C rzCslrJit may be conposed of an
roer, “a gen Of / a heat exchanger, a pressure

a SO

C§m%ﬁ 1t£¥ﬁiﬂapfcc€1@1)at16ﬁq9 B0 Medyr circulating the
solution. In sone enbodi ments, the heat rel eased by

t fie- mbsdidveratapde t he absorption of the refrigerant by
the absorbent may be used to heat a m xture of

r £{¥) geeraperatardiepbisdenbienh df bitaheirgeacioatpiat@ers epar; ?T e
the refrigerant in vaE)or formfromthe absorbent.
sHhemathaipylatapgimi(eg )a system running a sinple hybr| d
vapor conpression-absorption cycle with a parall el
clonfki; glrigt= WinarySntstaotien parafegy € 3. The systemis
conposed of a condenser unit and an evaporator unit
V\Lt=hleagthe(mpan3| on valve simlar to an ordi nary vapor
conpr essi ycle as shown in Figure 1, a conpressor,
dfta “b@é?sﬁgﬁoré%@"rgét or solution circuit, which has a
vapor abs generatar, a heat exchanger, a

p’f’es%?sé Ogbﬁﬁpﬁ?w“( Wlﬁéﬁe\?ép?ﬂén‘{eﬁ(ﬁg) a solution
T B el L R S e

configuration gan operate in three nodes. Mde 1
dfiera Y| IRteRcHORBHYERET onal  absor pt i on cycle where
isolation valves D and E are closed and isolation
V&l VéEaSBr}l&‘bea@erS@ lugiga fkeagps dh reassenbl es the sane

fl ow path as shown_ in Fla@g . Mode 2 operates like a
B aREss SloX ralefaririgsrept Beesesn) cycl ewher e i sol ati on

val ves D d E.are o nd i solation valves B and C
a(F’é Thgsse 1°%|118H1dr5é]§’§§‘e@51 es the sane flow path as

in F| i ne the use of both the
vapor @8}39}1 %’l @ﬁt%f%btgts%m%@% dn cycles where

I oL at.k on aIv C, D and E are all open, as shown
rﬁoF?d%%% %%éxm§%&en1|s referred to aspa “hybri d"
systen1because the sane configuration of the equi pnent
and/ or apparatus can be run7Mth or w thout the

i nvol venent of the conpressor. A schematic diagramfor
a systemrunning a sinple hybrid vapor

conpressi on-absorption cycle with a series
configuration is shown in Figure 4. The systemis
conposed of a condenser unit and an evaporator unit
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i ke a conventional absorption cycle where isolation
valves D and E are closed and isolation valves B and C

skowprdssurE(QiPag 2. Mode 2 operates |like a conventiona
vapor conpression_cycle where isolation valve Eis
oﬁgﬁ%’ﬁwgfﬁféﬁ%lﬁ ofv-thapesies (BPar, and D are cl osed,

ich reassenbl the sane flow path as shown in shown
i o FilgHA ]f$“W$Sﬁ%@s case the results are identical to
tgpg d%it i bed in the previous case for parallel
cenfingeh on Mode 2. Mode 3 conbi nes the use of both
t he_vapor co ssi.on and the absorption cycles where
ing§?$% S%%F@g 4%4§h b)) S%g%n and isol ation val ves
B anghdsfre closed as shown in Figure 4. The systemis
referred’ to as a "hybrid" system because in one
c §nFiagticalt temperfure hei-dbogpepeed) and/ or appar at us ( Mobde
3%, the pressure of the refrigerant vapor can be
i hcT teaxneatpe didtth specips i) at or and a conpressor. Wien
an ionic liquid is used as the absorbent, the two
ccT Eanpeapae Hfvitb spesings Fdpor conpressi on) may be
directly Iinked because the sane refrigerant gas can
bE TiEwTHusRiisaepld ), and this elininates the need
of a secondarg heat exchanger and increases the
okieT BPlumeaf|i4h spacicsi®nky . The present invention al so
pr.ovi des an_apparatus for adjusting tenperature that
ke SUTREME ORiAHG HAWAFBY) conpr essi on- absor ption cycl e
as descrjbed . herein tag cool or heat an object (for
exaﬁﬁf@l SAG YRS M) cont ai ner), a medi um (for
exanple a fluid such.,as ajr or water) or a space. The
&ﬁﬁ%‘?la‘évweioﬁéﬁfé’g'@@#ﬁonents such as an
ahsor ber-generator solutign circuit (which by the
ot Inovar antimead ety spécidseat’ smnkh eases t he pressure of
refrigerant vapor as a conpressor does nechanically)
wWhe emblae veluteuifiontaiqlhia (edémesed of an absorber, a
generator, a heat exchanger, a pressure control device

aﬁﬁ:amﬂmn@ﬂmgeo@hﬁﬁ@kﬂthgophe sol ution. The apparatus
al so i s conposed of condenser and evaporator units

Wit 9 iflaGHPRNSL B AP Ufor®) M1 ar to equi prent used in
an ordi nary vapor conpression cycle. As this is a

hypr L t. conventi onal, conpressor is used in
g%?a|?%%%%ﬁ§§%¥$g§3%%% éﬁpgaion with the above
qW§ewﬁQ@qkw@enents of an absorption refrigeration
cycle. The apparatus hereof is capable of executing a
hy, b+ ind]ev@getion P IR §fesie®N- absor ption cycl e using any
one or nore of the refrigerants described herein
andidptha(my) one or nore absorbents, including for

exqgﬁés anﬁ oé%tge ignic | i qui ds described herein. The
dppar QP JEIRFANGs derendenss prratister ey ecut i ng any one or

' in. Yet th
P oBEsichan ?f%&ﬁg&?ﬁ@%&%&%@%&@f €n. ret another

odi nent o Ion I's an apparatus

sybsgg&ﬁ%g%ganip shown or described in either of
Fi'gures 3 and An apparatus of this invention may be

d§¥g%ﬁgt§&rga§§%&@%) or fabricated or operated as, a
refrigerator, a treézer, an ice machine, an air

condizti : ' ' ' 3eater or
R R R T el

ip a j t] i LadL j in or
Ry 2 SRR b ShmpBRR A Sl Bt AR B Ry
car, truck, bus, train, airplane, or other device for
transportation, or nmay be incorporated into a piece of
equi pnment such as a nedical 72nstrunent. This invention
al so provides an apparatus for heating an object,
medi um or space that includes (a) an absorber that
forms a mxture of a mxture of a refrigerant and an
absorbent; (b) a generator that receives the m xture
fromthe absorber and heats the m xture to separate

Y L T S - T I T T N 1



condenser passes to reduce the pressure of the liquid
to forma mxture of liquid 5 and vapor refrigerant;

. W@ ejocapd7esyapor at or that receives the m xture oPCT/US006018733
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apd vaRekty il (@gé@Ay that passes through the pressure
reduction"device to evaporate the remaining liquid to
f or m ddnki &g&g S3portions of refrigerant vapor;
(?5 ae?glﬁlp?%gglgr glltQll ?)ecei ves the first portion of
t he- K&t FitiBeo@Pht pOARL ivilCH ERGSSH W Pressure thereof,
and passes the first portion of the refrigerant vapor
t 0, thénatPimaacemserameant(K)dbr Rnper@ut depdhdbnqasses fthe
second portion of the refrigerant vapor |eaving the
evaporator to the absorber. This invention al so

ovi des an apparatus for cooling an object, nedium or

that includes (a) an absorber that forns a

'g;pg&apf a mxture of a 15 refrigerant and an
absorbent; (b) a generator that receives the m xture
fMPa=tMegalbmsedlber and heats the mixture to separate
refrigerant, in vapor form fromthe absorbent, and
imekeEwls the pressure of the refrigerant vapor; (c) a
condenser that receives the vapor fromthe generator
aRd P8tenses the vapor under pressure to a liquid;
(G =2ecRigSsur e reduction device through which the
liquid refrigerant 20 | eaving the condenser passes to
riddluckeldvieet pressure of the liquid to forma m xture of
liquid and vapor refrigerant; (e) an evaporator,
LYZ.CLETY proximty to the object, nediumor space to

_ ?’ that receives the m xture of |iquid and
vapor refrigerant that passes through the pressure
redusilé on device to evaporate the remaining liquid to
formfirst and second portions of refrigerant vapor;
(¥))=lkilguleonpr essor that receives the first portion of
the refrigerant vapor, increases the pressure thereof,
éﬁﬁzkﬁ§§@§ the first portion of the refrigerant vapor
t.o, the. ¢ enser; and (g) a conduit that passes the
gg%EE%H%%Qﬂion of . the refrigerant vapor |eaving the
Qyebafigdbsrant 0 the absorber. 30 This invention also
provi des an apparatus for heating an object, medium or

~ sbadempdrature ncl udes (a) an absorber that fornms a

g%gture of a mxture of a refrigerant and an
SOIHEAE; (b) a generator that receives the mxture
fﬂﬁgﬁéﬁﬁhggsorber and heats the m xture to separate
efrigerant, in vapor form fromthe absorbent, and
imngremgage t he pressure of the refrigerant vapor; (c) a
conpressorthat receives the vapor fromthe generator
afto- flegredseentigredeases its pressure; (d) a condenser,
| ocated i,n proximty to the object, nediumor space to
BE° AESI®E, that receives the vapor fromthe conpressor
and condenses the vapor under pressure to a liquid;
(e) a pressure reduction device through which the
liquid refrigerant |eaving the condenser passes to
reduce the pressure of the liquid to forma m xture of
l'iquid and vapor refrigerant; (f) an evaporator that
receives the mxture of liquid and vapor refrigerant
t hat passes through the pressure reduction device to
evaporate the remaining liquid to formrefrigerant
vapor; and (g) a conduit that passes the refrigerant
vapor | eaving the evaporator to the absorber. This
i nvention al so provides an apparatus for cooling an
obj ect, nmediumor space that includes (a) an absorber
that forms a m xture of a m7%ture of a refrigerant and
an absorbent; (b) a generator that receives the
m xture fromthe absorber and heats the m xture to
separate refrigerant, in vapor form fromthe
absorbent, and increases the pressure of the
refrigerant vapor; (c) a conpressor that receives the

o T o o, o r " o a
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evaporate the remaining liquid to formrefrigerant
vapor; and (g) a conduit that passes the refrigerant

wo apef247eavi ng t he evaporator to the absorber.Pdnius2006/018733

i nventThsn gﬁi! solupility i amhels dﬁﬁﬂf@@eﬁﬁ_aitﬂém&ﬁatdgé}g fglﬁde using a
0 t .. nmediym or a.space conprising (a) absorbin
r%#“rgl&ge B}Carﬁfcr?j’& Fe ?&{]tdﬁn g?PCgB@% J—%ﬂf}%( é(); oW Wagmx%&)eﬂhe
(DA hesigh Nig ' e 0 fri.gerant,. | :
vapor f%?m t%ﬁ%ﬁéﬁb%‘%@%@%%ﬁ?i%@r é{aeggﬁ?rﬁ%m of weight
PhaRgsy macssiret #l tesfnerafarcatt enalperfilly clutaamibensd ReprbMgible

r ' .ant _vapor ynder. pressure t.o liquid in
gr% Ee%‘?”‘%ﬁﬁl@t 8%/ t#8 8@?0&{1‘?‘?‘ ﬂﬁ‘ﬁ’l‘ﬁ}ﬂnorls%t gl 129dpésohaist ed The

(aiyrobeniucd rgndikie ¢ff QA SHIEErdHalddls WithUifhgief fag :
and evaporating the refri aeraant to fora%nl@?r%dtd g{)ﬁﬁérwelght

SBRBRBEYSD itisidsna sigimlpsst stee) rresstrorensent -as(shodh in Figure 13 and
X i i0Gt f the fi
RShRRY %ifil(%ﬁé#lrglqg,e?%lg 90! 'ﬁe%gqigéj L%eﬁwre@gggﬁn:g% étf QTI&Q mg

portion o er ant “vapor,
(ddh & aesilitjorcst O.Neud.i 164 eARAHcE® HrabukedisihQ
tocondensation to |iquid; and (g-TZ) repelatigsggt%gsﬂt @?%N)

fenctas capebly of onsrationtin @00 rbé A0 °Cveasintaied. pOFprodmately

fri . of. This,invention also provides a

o EBEIGR Ralig BBl ISR LR S0 PO R
vaspedlsd. n $/Q5 BiiBQ ah@fiEd it

absor bentrgltleg)ﬁ%%p?fn am )B&g ur e?é%%)%éﬁ{eyaﬁéﬁgﬁthﬁgarﬁg S%It% grv gouum
PR Lerpie Wity Aj Gaphragm pymp a@deiffenr mpddlr BIWRASS-3, Asslar,

[ . SSur f.dhe refrigerant

@‘@;ﬁ@ (oiAEn (B8F E985aI0E oY FRSRY Sh oo SR vk firbopum
ftfefnrmoded TSH-OTH)i dWhile hindedisep REwBE (R @HSH1E a9hediB®to

igqui d refrigerant, and evaporating the refrigerant,
JZ% grg’i i lﬁi l%ry‘g’ﬂb ap (s tesrl skater jeektinpnnectebtoce remoteecontrolled
ere ' : 0 rti of
Iy e e e
Pridspcant ohylehe gltolsindiorjcresnt ofater efikues PR IUMBRA used as

nd t.hen repeating step (c) to subject the first
B resiemse 1RRd M mivmpsmive reesolmengbeCorHosample mass

e j te a) to re absaorb,

o oAt Aot AchRE LDeRE RetPlonieVor” (BF Mdinasy hac

Srfdpb?e.d fomiag I%apt/éﬁtmminnt}_al smpé avy 8RSs ¥aP kRS, f ‘Pl(&e )percent
ea n.obj ect,. nedium or a_space conprisin a

V&%@@r @?Sn%r F‘i?f‘JraP&ésr 1oRtC Napdsy tesipd Wg%\ﬁl e gg%g ot tg 8%.or m

a mxture; (b) heating the m xture to separate

refrigerant, in vapor form fromthe absorbent and

i ncr el IEAB0D cor opertofn both defanigemanstatiap@de. (Dynamic

' ' h f th fri
e T G TORRITY T
saapby anddbe hessWavd Qodtrdls AUk dseit—BgiﬁE EBeﬂ)as@ntey t§atgé1?xfhoge

obj ect,, medi um or  space to be heatéed; reducin

Prediogriatreuceh gay indQiithe topf off Gerbmirnce andy dwapdhatimgle and

o thefdahS®lRB anli0 refrigerant vapor; .and (f)

repeating st eg a(ng) © lgaqlgge-v glggsor Bnﬁﬂetqﬁeg%pé’é‘}ta?ﬁeg%oﬁu

ab‘smptwmemmmm . wati petforBed | BN stiiRO YRRV | dqfﬁeasample
ocess for cooling an object, nediumor a space

r
TTBRFATIES Wgs messussssWithiartype Kf thegercanpleveifoan uecitacgrof + 0.1
o ) xt.ur.e: (b) heating the mxture

£ OBl S B b S e e

Taleswitbejicka@ngaihaticaane sthis; f ri gerant
vapaor; ﬁ%) further incrggf?%%ﬁt gﬁﬁﬁgégﬁgéﬁ%$ﬁ¥he“”§hna
tYRéF‘%liT%}Sﬁmﬁ ageigeey ot RAni@ aFduyr;isdthigmesaaidE) 2680, he 75 °C)
refrigerant vapor under pressure to a liquid; (e)
reducing the pressure of the liquid refrigerant, and
evaporating the refrigerant4to formrefrigerant vapor
in proximty to the object, nediumor space to be
cooled; and (f) repeating step (a) to re absorb the
refrigerant vapor with the absorbent. This invention

al so provides a process for heating an object, nedi um
or a space in an apparatus that executes a hybrid
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and vapor refrigerant; (e) passing the m xture of
liquid and vapor refrigerant to an evaporator where
Wa b@on24teé ning |iquid is evaporated to form fiPGI/US2006/018733
w%ﬁé:ﬁggsupéﬁrﬁé NeEnPHith € PLIGRBIMY ARred tdipetitupassiacgieved
the Tirst portion of the refrigerant vapor tq a
160 BpEbes teradimttine rpd sehausev v essateaatisily @pencdag cleser to
passing the first porti.on.aqf i geran P Yar b
B kgt 4 B9 KOs, PSS! ERAELAnLo ¥9P¥ar re
RLESSHT Gsih® 2 ddpadiiMcdymerpsati n@fatfen fojiel RKRA),2)pnd
passi ng the 1second portion of the refr.lzghera%t? v%gor 19,
prévsurab forbE) o O:@paravers magsyrad UsiAE ARIFAES T KSR SYe
he seco i i i an RQén dnthided the
( 68?1%? @ﬁ{jgwgb\iglﬁ?\%gﬁalg 31%’ gfrig'vi g{géﬁa pr? ocess for
rte%%ﬂ frekssaft @Rb6at to WEkh4mM or 8 mimpathe presane apparaie wes set

at ‘executes a hybrid vapor conpression-ahsarpt Jrgn
4200 entay i) afidtheitergpératuzaragtpsigicou?s et af kiamanof H8e upper
refrigerant. _and .an absqrbent ; i WobhM® t
RTESSHICGERE 4 RS St@mgﬁ%g?aé e%ﬁtg&v&és? 088120 (Silé‘{égal 55 par afe
{(ﬁéd’ri(ﬂér 80t ¢.51 [\ 4PV bid e feasuréd eTabswrberificicstrigne for
e pre’ssgr_e_of the refrigerant vapor iS.i %grteafed't or a
dos)liqpis squilgbrivre, the fonigyliauif samnlss Wareo MR YREHSSFP RIS
t he vapor, s n upde ure to a liquid; (d)
Ry Of{%fé”f’ﬁ‘gﬁi %Qﬁg‘?‘?i gergﬁ?{fﬁgﬁan expansi on devi ce
where the pressure of the liquid refrigerant is

reduced to forma mxture of |j.quid and

ref r i G Had; methpd ﬁé%é'}tfﬁ e ’i’?&a"ﬁ#&? b%éavb?r fl\‘/’ﬁg‘&{n& L and
v.ang f 4 t Sl the tipfedcpbideyit blasorpigon
B e Cool e whoro the v .
meTadyRipIetd ippekel The exshpioreaprogesser Way HFad; todetespipe the end-
second portigns of, refrigerant.. ; - j -
peigt fgryeagh ﬁﬁ?ﬁﬁnanf‘n&‘? p?rﬁ%‘%lfg f %ltbo\é?]gér%? &Y g\% oeglh oﬁgj%me rea-l
BIRER SR WD REERASTRS Renipfuas Sislght thenpe 66, realriine asysis

passing the first portion of the refrigerant, vapor to.
tshe seiondensahe whepblcyeragg sleviagor &h gghgl@@eqlﬂ:% ﬁie acquired

grg’;:q?f%sqtf@g 72;&; S i_t_lq_e E;}é_ggr:tei?fe%gl r}gr ‘?’Nt}e?. t.(afc,elﬁisiﬂglg b séd at a
F%égﬁé%&%@%lfﬁg Pehd it&ﬁg&&tu}@ & afigfisl GREARt anv ddiernowas |

epeat step (a.) ana iupu m xture of
thenaBea s Bemtd. prC efint he refrigerant vapor and the
absorbent. This invention also provides a process for
heati ng an object, mediumor a space in an apparatus
t hat ut | fRIRRL5%! Ao alve @and over-
cycl e%%é?%?%%é %}Xg%oggsor bgrﬁgh_%ff(ture of a
r1@hpE@RE@onaol fan tabserent ;Theb fagperysheigladneclief xialiyee Was

t t where the mxt i.s.heat :

e rov i a.DYReNy RUSFITRE . TS (O RAT Shdcr b bt BRERE 84.5

t(lba?; BhFon uW?IrﬁBgt‘oﬁFDélﬁ&Eﬂe‘)‘leTa Hhirthep@dtettthé midrelrdanty system
)’ p

assihg the refrigerant vapor to a compressor to
f s heveripraseas edditiongrsislivelvey Werparsalisg pthdhe custom gas

fri t t ' ] it .
L‘gﬁgé‘%qg frige Cg{gaggg/?lgﬁ%’rgqﬁée‘sﬁﬁg% A Ie! et 10 o gt? if the
i ?:Tegﬁ%fl? @)U%@&jedul‘ﬁjﬁér. PTIRS@USSr beeraembeaivte ifteflodgiamsiralder that
t'he |1 qui

refrigerant to an expansi on device where .
t tiemey esndard of thedGAWT; wap e i1 eWélﬁtOf?stﬁ? SRioGathyif the

forma m xtur f L iLgui nd, v j el re
rsengeracrist aph G e JRGi St BE R Hasestited we
aﬁaﬁmﬁg g%o FFMES kO 48 2 NRIdHAQ-152g)i the IGAG0R PGS an@thted
to formreftrigerant vapor; and (g) passing the
refrigerant vapor |eaving the evaporator to the

absorber to repeat step (a) &d re-forma m xture of

the refrigerant vapor and the absorbent. This

i nvention al so provides a process for cooling an

obj ect, nmediumor a space in an apparatus that

executes a hybrid vapor conpression-absorption cycle

by (a) formng in an absorber a m xture of a

T e
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vapor refrigerant to an evaporator in proximty to the
obj ect, nedium or space to be cool ed where the

wo ewaitzd7ng | iquid is evaporated to formrefri geCHNS2006/018733

Viagide 2 eustpg @}‘ailﬂiagsi;]tﬂ@ fbmeg plirged aﬁi@lﬂﬁliﬂ@géﬁrthht(eﬁl;i‘ﬂiﬂﬁzc? the
t . ator to the absorber to repeat step (a) an
#ggygﬁﬁfgf%ﬁQ?ﬁTe of the refrigerant vapor and the
absorbent.In any process as described above, the
absorbent separated fromrefrigerant in step (b) may

be reciicEupgEEiindde Weesuiementy avere sbepcted for a number of

] bent, Pairs: Refri ts: Th sent
AR L0 B O o dtiohd 2t e TSt BerTboHEY Pikerton
USeP.i ez lay b High-peRaire Cg?ﬁﬁifn%ﬁ'ﬁ:i ﬁi@asuréﬂ%&ﬁr&t Fe(g}og%ﬁﬁ l:%)éacity n

brid vapor conpression - absorption cyc
SRYf-$BIVICEEPIh ganefiberso and eelated thatgribe sfProatediepd ofi gheon 1™
. 0 [ a air
Rl Con o VR B A0 L a0 sl o

dtoup @engdsshitmobulyahyfdtoat Huotoahan ein pressure and temperature.
R¥drochlo ofluo&%g rbon, chl orof | uorocar bon

or QR BFATIS, Ofers QRptyd by hedlaw pfegses.car bon
Lo . N " hyd

AT T €76 e S AR b B L

wher ePFeSEHE. non-f | uori nat ed hydrocarbon is sel ected

om consisting of Cl to C4 straight-chain,
{) anch/g) o%tggy%?rf%? SH iilgﬁ%gplgﬁ UP gxpagsavit.
strai ght-chain, branched or cyclic al kenes. The second

nenb§£ of the refrigerant pair conprises at |east one
i oni ¢ BigUitefonay, brlangaisrass ardydoushefeschbethatesofienyof the same

' 2 S, hayj conbi nati on of .hydrogen
et P e RO T s s A oVeRlIP Gl i dm i aetiple and
earr lsath tac rabomatd aedilte iDERdScoMntdd 28 prRiscRPl bisRIg R fiass

%g{ow Ofgc' Exanpl es. of Q¥grofluorocarbon-refrJgera ts
SEE W16 376Gy Ot YnWi- e o gmalljant somstiaten dinsted sample

i ) FC- s
éﬁ%:l@%ggﬁetq git?r a% | %?‘%ﬁgﬁkgﬁﬂ&%ﬁ@@mm about 5 to 10 pg.
1,1,1,2-tetrafl uoroet hane (HFC-134a),
1,16ﬁ%%éifluoroethane HFC-143a), 1,1- difluoroethane
( HEC 524285 cPrerdiogoHawe fomrdrelimedes’ rpraegpal: there is an
epbadifoRblex | td fl ocar bon
refrigerantg&%ﬁgﬁggnggégﬁgﬁgﬁyﬁhgégé%ﬁ6%2%H§%§@Fﬁﬁ'Jﬁm
Wward doroné Chadee (b RAYyY ispeidudtbd asiag tth aTewhdiE tGeldRds of
1,1,1,2- tetrafluoroethane (HFC 134a),
til.,e Bag displatédisr amivtedent tq HieGrolird8aY tianehibinelsed object (¥,) times
di f | uoroet hane (HFC- 152a). Chl orofl uorocarbon
thefensifa(am) of theyeas at h given (BRp and e gravitatignattceleration (g ).
conbi nation of chlorine and fluorine wth carbon and
If thest Ydeme ofihsuribjest wirhdinceomstant, Jardanbe darblaedisndRwihd the
normal boiling points below 0 C. An exanpl eof "a
Baisdire) pubdensdy bop) ofdhe oljestant useful for the
invention is dichlorodifluoronethane (CFC 12).
Hydr oghl of of | uorocarb ef rimgerant s. may i ncl ude
conpoghag%ﬁ??ﬁaﬁﬁgegﬁzgﬂhﬁf35%7&gghéhrogen, chl ori ne
and fluorine with carbon and‘i’'ncl ude conmpounds wi th
car ba@7car bon doubl e bonds with normal boiling points
bel ow 0 C. An exanple of a hydrochl orof | uorocarbon
Tngiead Qfcsirg thggas gensies nrawidpd i thei iden dsrichetns IGA software,
f radis r -22) . Fl. uor ocar bon
o S R AL R RS PP RESRperm errROP
conbi nation of fluorine and carbon and include
compounds wi th carbon-carbon doubl e bonds wi th normal
boi ling points below 0 C. anples of fluorocarbon
refrigerants useful for the invention include
per fl uoronet hane (FC-14) and perfl uoroethane (FC 1
16). Non-fluorinated hydrocarbon refrigerants useful
for the invention may include nethane, ethane,
et hyl ene, propane, cycl opropane, propylene, butane,

o N oy




net hane, ethane, propane, cycl opropane, propylene,
but ane, butene, and isobutane. M xtures of

wo edositggr@nt s are al so useful for achi eving prPQEEDS2006/018733
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be7) ideeelérapsy ﬂidJNatl@ﬂial %@t&ﬁtér@f SRRHAAE 8l eré‘cﬁﬁolo y (NIST)
absorptlon equi pnment . articular m xtures %

fWopésabr [1‘&I§i3fs frefigrenpoi ﬂlilldgthmodbmmlfar?eld transport
d | f t f
USRS SATASE TR b A5 PASRLER e

aﬁ&ﬂmnplogp nAdmnhstfagloﬁ,y Nagiohal UlnStitufatog NS taiMard S ah@ IT&BAelogy,
g %gggp discl gses azeat r%gl c or const ant b0| ling

NP Refencs Dat Piogem e herbutg-iargand, 2002

pent af | uor oet hane (HFC-125), and 1,1,1, 2-

tetrafl uoroethane (HFC-1 34a), for use as

refri gEh&irﬁllsyaﬂbyi forredtiohb usihg Jthe UIGABPGH 74yS2a0 640318553 Inany

ben | d enmbodi th hent
CURBAPRT PRiog™ 0 P FRE S AP i CotIp 25 Bovie & B o each
| éraibalcdh®Rindht dioHg #AR theWehi, Ahtdrihl enS6y, Rh& t

RE
any ionic liquid that absorbs the refrigér anté}lg‘ﬂar re. The
| SURRODERATIANEEpRitin Faguae B deadalto alysass ﬂvalaome of shofia by eq 28.

R30S0 b G 5L BB e o

manﬁmtmntoy tl@é BbJoSsHdl §RANAR (a;e hi Mea Borfde@Bn §REEYC ) which
ef ficiency absorption cycle. 1%nic |iquids, which 4re

de36itd & the bMEMDdchsitidity @ 7( 2N drHee(ie%Ei%ﬁ 6E8ir (her Fatrhmblent

cited), may be synthesized by salt netathesis, “by
aeinfperalile Dage preitiFlwasalsioackAGhdRN HF aBY p. because the
quat erni zing a sel ected nitrogen-containing cdnpound;
odontigvayntserdiaitRiliyavaigitbdgamtrer ci al |y from several
compani es such as Merck (Darmstadt, Germany) or BASF -

( Mount A, ca 1api o pl}' an ionic
l'i qui dZ?? ”bnv T B c’gﬁ Oﬁ Rreadi e Be ity cati on
or ani 6h suéh t hat” the cation™ahtl anion together form

an orgaanLsaI t 178, I|q t or_.bel ow ahout 15
100 0C. J(rgfie n‘gﬁ ookt BE Falent] SHedtiahi o

| i qui ds rmay have cati 6n§ selected fromthe follow ng
Formul@ey 20 Pyridinium Pyridazinium 25 Pyrimdinium

azi ni um m dazol i um razol i unDxazol i um Tri azol i um
szﬁzfs S U S &% areh tmcallgezthomgof the saRBle gdni@aer,

|
Sy S oy LB P 4 0
dﬁss(lsecalrse ©f5hesit taageghdensitied (enbmiaadieth o 28)y cPhyical Kawties

or. al kene,. .optional | ubstituted with at | east one
e Bivied P Prosied ovgies @pMé?fﬁg}%leﬁw AcRpYa 133 helium

Foychom&l withanaRtu b ﬁfe % Y%()rm%ar- meﬁ'ﬁcscﬁlsfrﬁmgg‘tSCorp -

stralght chai n, branc i C a ane or a

Q¥orordissi Guy). dingtially, thervetuniket Je] 6t BB s&BplecHRGalchRied! fish its
group consisting of O N, Si and S, and* "optionally
Sufesometuc edbngity i ) dndadty mmes smEnpler wsighte ¢ joe)] But oroliitiétric
group consisting of d, Br, F, I, OH NH and SH; (v)
CﬁphlmldﬁZ()AUy‘B'&deﬁé toltiad F@J Misorpifon@ai tér2Rken into account as
unsubstituted heteroaryl having one to three

hissarhed belvsy formlependeatelyydsahsad td baogmcy Befegr oup
consisting of O N, Si and S; and (vi) C6 to C2
substituted aryl, or C3 to C2 substituted heteroaryl

havi NOraNgsteh Was %eﬁ%cﬁ{rp%ﬁﬁnddédﬁgﬁ%ﬁ ssehpy &EhBGHE dny
fromthe group consSisting o

aerodynamic drag forces due to flowing gases. Electrobalances are sensitive to
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wherein said substituted aryl or substituted
heteroaryl has one to three substituents independently

w@edoea243de from.t he group consisting of: (1) - QEI/USIOR6018733

JlemperaBire endCpessitre dlughiatiohaon thdbeune had B8 iB¥elal €lectronics.

kane or i lkef% él?aéptl onal |y substituted with at | east
orfe I HEYE histiech &f balapperaiee igniss precmsdsextergaltyf with 2 band

EH teftd a t Sid 1 ¢@) and

catel i (ohbertie, ges B0 060 affiaidh ALk ﬁb@ﬂ&%@ Htiogres
&md)‘adecbdnf’rabllﬁ 2heagr pepse@N oS thd Gartple (¥ %'z)nd thers are
-C2H, or C3 to C5 straight-chain, brancdhed or cy ?

astuanted OfThatckeae corpiction &dkot (™ Sfozlstd&e@ﬁlurWdta@ aaﬁmétﬁﬁsdf T
one nenber selected fromthe group consisting of ,

& by ﬁnedsunﬁg-lthel\b'lﬁayandy Stfect(withéyt a cdrdple aﬁ@%lcu@itm@a 1Qst-
25 st{.fg ht -ch branched or cyclic al kane or
SparReiorkyeitds ﬁada‘"t?ﬁe Thg coppeitonetter was onthesaieanidl to 0.3

i Minkth e c8i: 0 ngiff S
opgtjl onal 'y agt{f)gtg it B{Sﬁegtgﬁ Pt d&rf?ﬁm& ltenglgeqat%rf‘oé]?g increasing
PEIS8Ered fromthe group COI’]SI sting of d, Br, F, I,

OH, NH2 and SH, (ix) C6 to C2 unsubst i t ut ed aryl, or

C3 to C25 unsubstituted heteroaryl having one to three

het er Gaitialp theﬁdﬁi@ ¢RI akplS QMﬁﬁlteeﬂ%sfc;oﬁﬁﬁéllag t(%gg Ubhstant and

consi sting .of N, Si and S; and

S &ale LffaéHOIarSﬂUbﬂHV @bulaied vatoubdeking tied hxmbentohngjancy
ero de ende

O haG oo, e U0 LB T TR BIEOR, bughangypasgection

vheteitle Baqiid volthsd chatigefa afnipleahols Wbstibh l&f@xqge for the molar

heteroaryl has one to three substituents indépendently

yelume, &g, meowsethe group consisting of: (1) -CH3,

-C2H5, or C3 to C25 straight-chain, branched or cyclic

al kBn@', &) aﬂ,LKbﬂeHﬁpx; onal |y substituted with at | east

one menber selected fromthe group consisting of O,

Br, F(29), OH, NH2 and SH, (2) OH (3) NH2, and (4) SH

and vvherel nwgtlonally at | east two of Rl R2, R3, R4,

R5, Wi /R9, atghdr Represems tthgatdler ffaotion a)ngafsl i the

or. blcycllc al kanyl or al kenyl group. |n another

WA rent, an ionic liquid useful for the invention

may conprise a fluori tgd cat4 on wherein any one of,

or @gg{_{g @fpg W@L;O Wae tof, Rl, R2, R3, R4, RS,
Iq

s F. In a further
enbodlnent an ionic have an ani on sel ect ed
from {3 group consisting of [CH3CQ2] , [HSO4] ,
[CH3OSDE] , [CR2H50sMB] , [AIC4] , [CXB] 2 ,

]
1 Dl 19802 o il (i

fl uor| nat ed ani o S—I uori nat ed an| ons usef ul her ein
may i ¢sd)ude [BF4] , [PF6] , [SbF6] , [CF3SM3] ,
,{‘ eﬁZCFZSCB , .| CFSHFCCF2S(8] , [ HCClI FCF2s@3] ,
¥ mlmatl?q cas @&Wre usgd GF88IRt8 Gje change in the

lﬁﬁé gg%g%%@ée] at tﬁqé],q_eafg%g: %“{%E (@g@f %88% logan be
ﬁbgﬁu%ﬁx;ﬁto%(&mccount for the buoyancy change with respect to sample

expansivity.
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[ CF3CF20CF2CF2SC3] , [ (CF2HCF2SQ2) 2N]
[ (CF3CFHCF2S2) 2N] ; and F . In a further embodi nent,

Wa@eoosod7es | i qui d nmay conpri se a cation sel ect EPCT/UBI06/018733
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the grguRcs Qﬁé'eﬁﬁih‘ﬂﬁuﬁ’xf so%(tﬁhfy Ry Jﬁ){&étﬁl %E&PHS@ data were

pyrimdinium pyrazinium 1 mdazo pyrazol i um
ta%s'roaszhtlamgdnusmgalho |Hiden gravineetod mnqobphosqoﬁmmacmﬂ" &nsbt-point.

AP HE AT R A PR e RS es fi er Ot in o we

[ hﬁm%ﬂathetﬂaﬁbﬂ fhodel bideBloh a di d mzfts%\@ffumoﬁ NeBdess.
SHA]2 [PA4]3 , [HPO4] 2 , H2PO4 |
[Ig;@g]ng]a flatvhotiom samplw@ntamer lled wat & DB B liquid

1ﬁve(1:f ggﬁg%ﬁe ’Ilher%:%'t\lm dettermq %ﬁ}{mg\}vﬂ% the @}&gn ca | é)e%metry

cnfrtheﬁ baRpla coataiiren, @9Isemp&dwélg1@mﬁdie:vg¢mubn aad SedinigN@nd the
ridazinium pyrimdinium pyrazinium

pyridinium p
1ﬁ¥‘6a e (dRDSIBY r%ztl%@ iPEPRCT t RMRSGITEm ASRRABIGUAHeD, the gas is
e A P A R o e BRI L ERbP Bpsp gy #Biven
[tBEp§raturg. SIQFEﬁl]lall, arh @B 8083s WIHCR2CBRSE8Ing, into the ionic liquid, and

F%égg(ﬁcgg ]ﬂ]"‘{‘ E}(_%g{g ﬁﬁermp CFBSQauZII})I]num that is the

k2 968 e %?EF%eg ikt &he lfen T[a%[smnswm
2CF2S [CF 2 20CF 2CF2S5(3 CF 2ICF 2

ZTGFIQ‘SQB]M’Ch floe3erpaitieicr degiibed ][b(ycﬁzﬁmm;\mﬂ%kwm A,
TR G RERL n f Rres el SR BB om the

gr oup consisting of pyridinium pyridazinium

pyrim. di nium pyrazinium  imdazoliu razol i u
t hi az dTPEaFEeoXaS g ving rabend gy ks En]l]fﬂ%éﬁfﬁﬁﬂ% ﬂler%ena

u ) Y Lei 0
SR o5 S ISkTe] R8I RS By S0k 15l
RenvERTion B tR3he kel tRbPeratmp dlfﬁe&lclé as weldl as theafndecronvection

Scﬁ}'g%% %j éﬁlén&?%f ' OU%Z%Q% ifaonsg][b% @Ena?gec%]é@]rré)’ physical
ﬁ}%ﬂm& oifth@i uld [ﬁ%llew{r@%lxﬁnpn&lp %@ madE ﬁ?%&: alssolvmg
88‘45? (ﬁblﬂrettu &Bn andy C&QZ@% J numzn Iand aﬁﬁdtonelﬂ @n’iﬁim damdent

I
R0, 5; LU SOURLLAE 7, PR ARSI B, o5

PRoDad di ni um pyr a2| nium i mdazolium pyrazolium
thi azolium _ oxazolium triazoli un] (phosphonl um and

a(ﬂr}mﬁﬁ% whissatvied iBrogsh denerdamenstre! (Vprdeal) wlifipgoro peocsss, in

# R2, R3, R4,
e P A N
a(ﬁ) oA thel bowreldry fayar béteegr tigpgasomsl Bduid ghades [efsts] where the

%EES%&@@'@@B‘]]‘ qﬁ’%%‘sl%]r!% §HCI1:YZCFE2§§§]§§ iijh the saturation
| (amEaEEC) f’%ﬁ@%%%c@ﬁ“‘%%‘é&%’?w e ata

2CF2 Qgﬂtemr{eg{u& O&g:@g;ﬁezcmsoe] [ CF 21 CF 20CF
2CF2 [ CF3CF20CF2CF2S0B] 30 [ ( CF2HCF2SOR) 2N -

[(@b#@@p:pmsm)@mssume kent constantf ur t her enbodl ment ,

a(gr& gﬁ' ;(}}%lé'(lélgfeﬁ%ycdo ?ﬁpégégiﬁl?’ &téosﬁg{ ﬁ%}f %Jlt] tile relevant
r yl r eteabghiyiical prop&tibydf Be geﬁﬁmd m» déezdhi
-propyl -2, 3-di net hyl i m dazol mm | - propyl - 3

rret hyl pyri d| nium 1-butyl-3-net hyI i m dazol i um

1- butyl - 3-net hyl pyri di ni um

1- heptyl - 3-net hyl i m dazol i um

1-octyl -3-nethylim dazol i um791, 3-di octyl i m dazol i um
1-dodecyl - 3-net hyl i m dazol i um

tetradecyl (tri hexyl) phosphoni um and

tributyl (tetradecyl)phosphoni um cati ons; and an ani on
selected fromthe group consisting of [CH3CO2] ,
[HSO4] , [CH3O0SMB] , [C2H50sMB] [AICY; [CXB] 2 ,

NN AT N
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[ (CF2HCF2SQ2) 2NT, and [ (CF3CFHCF2SOz) 2N} ., ., . ..,
18733 ' "mra tner enbodinent, an ionic liquid

WG 006ap4786 t or use nerem may D sel ected from t heCyD820p6/018733

TRNBosEss Ig theh dEsdritier| bySoriadiikhdifh4 a0k diffision due to the local
hexaf | uor ophosphate [bmm [PE ], . i

pangeatyation dyerRyGa. rieeospmingdiffetental aqortitigrese [ bmi n

[ BF ]@gl, 2- dip et hyl - 3- propyl i m dazol i urn

tris(td thyl sul fonyl ) et hide [dmpim] [TMeM ,

| - oct yAt- 3- métdiyl i m dazol i umiodide [omin[I],
1,3-dioctylimdazoliumiodide [doim[I],

1- et h§#2) 3- et hyl i mi dazol i um

bi s( pgnt afd ugr.oet hyl sul fonyl)im de [.em m [,BEI],
1,2-d I%ﬂ“-ggl-oﬁlropyl¢r“ﬁ§>a¥v$‘i)e?ﬁ’r‘n BAREL

bi s(t 3i3§I uoronet hyl sul fonyl )i m de [dnpin] [BMel]
3-met hyf - 1-propyl pyridi ni um

bi s( t Bofiddaey goBdikivhs Ut Eanywheit 8@ ahpapyd [ BMel |,

| - et hyl -3-met hyl i m dazol i um hexaf | uor ophosphat e
[em M{3¢PF 6], 1-ethyl-3-nmethylimdazolium

bi s(trifluoroethyl sugﬁnyl)i mde [emin] [BMel],
1- butyl - 3- et hyl pyri Wiyt 7 =

bi s(trifluoronethyl sufonyl)imde [bnpy][BMel],
1-ethyl-3-nethylimdazolium

1,1, 2, 2-tetrafl uoroet hane§iMfonate [enmi n] [ TFES],

t W -3-ethylin iu . e e e
5 6 17 AT sl L Merelvinepianes vy taeid os o
fundaste 6§1ims; rehb WettitatlRzaionym, where L is the depth of ionic liquid
1,1,2, 2-tetraf| uoroet hanesul fonate [dm nj [ TFES], ,

p thepoplai®r,- ansh Ay ¢ wpaaspenista the vapor-liquid boundary. €, is an

1,.1,2,2-tetrafl uoroet hanesul fonate [ hm [TFES}_, ..

WA PMOSERAUS CPPESRIFHOD R? the dgsetvare23sp ARthis 7erQ |initially) or a
- = 3= | i Jrhdazoi.i ; ot b

’grg’g.’lg’hél_t? grtngg#u]}%oﬂr)ggf h%xlﬁ)d}wilﬁﬁon coefﬁclent that 1s assumed to be

céhistant.et r af | uor oet hanesul fonate [bmin] [FS] ,

1-butyl-3-nethylimdazoliuml1, 1, 2, 3, 3, 3-

hexaf | uor opr opanesul fonate [bminj [HFPS] , _

1- but yh -33- ot by Lbigt dagaldidamy et by inSith 280 Ao8nd R Bhditions

[ MSAAT, 1-butyl-3-nmethylinidazoliumthiocyanate

BB - PSONG 4 “tabdartl- Betired hapich rdsdsepetatiom variables or Laplace

fr-t r.d fl Uuor o- 2 (perfl uoroet hoxy) et hanesul fonate [ bm nj

FiEgm ad BES: 23 et hyl i midazol i um 1, 1,

2-trifluorp-2-,(trj flaoroyeth e nesul f onat e
[bmi McL® Eﬁ}z(}ﬂ;ﬁfmgi- S SN ol i um
|, 1,2-trif|uorp-2Cs (= f| uorbtmt hoxy)let hanesul fonat e
[bm M [TTES], |-butyl-3-nmethylim dazolium

1,1, 2¢xi f I uor o- 2- (perfl uoroet hoxy)et hanesul fonat e

[bom M [ TPES], ,1- e]tq %/rl -3-nmet hyl i m dazol i um

bis(p f hug thyfsul fonyl)imde [em n[BEI],

1- but )%)I%%J}Tét @Iql jdézol ium1,1, 2,3, 3-

hexaf | uor opr opanesul fonate [bm nj [ HFPS], ]
Pat expaapgntplly pheeryed quab st aripgentied [tinge 18 the fogad eongentration

S S AP b IO BB e B e L IR -
This space-averaged concentration at a given time, < C >, can be calculated from

eq 37.
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hexaf | uor opr opanesul fonate [4, 4, 4,14-P] [HFPS].
Refrigerant/lonic Liquid Pairs: Hybrid vapor

W@ 09pneE36 on- absor ption cycles of the inventi oPCT/US2006/018733
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conpri-se yrefrigerant pairs consisting of at |east one
ref&i(??r:a JSel ected fromthe group consisting of
hydro uof oc rbon, hydrochl or of | uor ocar bon,
chl or of | uorocar bon, fluorocarbon, NH3, CO2, N2, 2, H
, Ar(37)H20, and non-fluorinated hydrocarbon sel ected
fromthe group con%i td nlﬂgﬂ C4 straight-chain,
branched or} cygfl.i cCal and to 4
strai@f?t?éjh%‘n?(]ﬁ—@_n;;mrﬁﬁjcl iI al kenes; and at
| east one ionic liqdid™® In anothef enbodi ment,
refrigerant pairs consist of at |east one refrigerant
sel d86:d from the group consisting of HFC 32, HFC 125,
HFC-1 34, HFC-134a, HFC- 143a, HFC 152a, HFC[\égﬁl@vt
HCFC- 22, FC-14, FC-1 16,. = Ldnmbbih, theN2rst @Ry tggns,
Ar, Hlt@um%é%@?ntéwﬁg’ﬁlel?ggg%pane%C(ﬁ%r éﬁang In this
pr OP%/I ene, s%ﬁtﬂqgﬁ@ DG @D ere saffcbiéns obpiaghe! 2Bnt® P0S- 848t
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tenperature of about 25 C and a pressure from about
0.1 to about 10 bar. the ionic liquid is
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6 and the refrigerant pair contains from
ageut 0.1 to about 80 mole percent of HFC 152a at
about 10 OC and P/ Po from about 0.1 to about
0. 86. 2006/ 018733 Addi ti onal exanples of refrigerants
useful ma conposition wn a lum; liquid, wherein the
refrigerant conprises fromabout 0.1 to 99 nole
percent of the conposition, are shown in the foll ow ng
Table 1, along with the nornmal boiling point
tenperature, critical point tenperature and critica
poi nt pressure of each refrigerant. The data in Table
1 were obtained fromReid et al, supra; and from
REFPROP Version 7, Lernnmon et al, [N ST reference:
Fl uid Thernodynam ¢ and Transport Properties -
REFPROP, Version 7.0 User's @uide (U.S. Departnent of
Comerce, Technol ogy Adm ni stration, Nationa
Institute of Standards and Technol ogy, Standard
Ref erence Data Program Gaithersburg, Mryl and,
2002)].Table 1 The refrigerant pair conpositions nay
be prepared by any conveni ent nethod, including m xing
or conbining the desired amounts of the at | east one
refrigerant and the at |east one ionic liquid in an
appropriate container..,,,;i !'h,,;t O"" ..,",. t .,
y, tH ", Additives, such as lubricants, corrosion
i nhibitors, stabilizers, dyes, and other appropriate
materials may be added to the refrigerant pair
conpositions for a variety of purposes provided they
do not have an adverse influence on the conposition,
for their intended applications. To evaluate the
performance of an absorption cycle, thernodynanic
property charts such as
t enper at ur e- pressure-concentrati on (TPX) and
ent hal pytenperature (HT) diagrans are useful. These
charts correspond to the famliar PH
(pressure-enthal py) or TS (tenperature-entropy)
di agram i n vapor conpression cycle analysis. However,
these charts may not be applicable to an absorption
cycle in the same nanner as tB®y are to vapor
conpression with a conpressor, where the conpression
process is theoretically a single isentropic path,
whil e the absorption cycle enploys the so-call ed
gener at or - absorber solution circuit, and severa
thernndynan1c processes are |nvolved The PH or TS
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eneiteli o 1ci hat
< =4 T

: cant— 3eneitst—o-UstHAg-EGS {5t ey eR T
BoUamtHERET | i cal| t Biberatilie of 7 ef rivgar Anf%s >00.8 | 0.732
RiemmeayBanTe propertdses |camddbe| ¢direc0lly calell at¥®as | 0-632
as—th-scussedeh—Yokozeki Tt d70 &2 T4 ratd 294, 1 0.
BRI E ) | Okt Hough nhaal, hg oot i coramt | 042
Rt IxgalbesnlFIR "ECS |i s 9Fami|l | #P, | &+ gePdht | bt | 4954 | 0579
ROM s ViR bH ' ONPOUNEL I XT U0®S R4S | aaditsi pnsd.dey | 164.8 [ 0251
treated wi-th enpirical—egrrelat-on—rnpdels—Dbyatr COP
condi t iMMedg and rlefrrerlabdolt Endi neer®, W t¥ rdgafd

f orsemsarvatigurbtionr ef [r i dg@a ant - kRabr | cant | oiabs%s olmeasi% i |t kW

i AR t5RE oDt ElTEs T 187 02595 [T @ 105UCHv0.4 | 0.478
mx{ure \Nguld be to set lup FQS| parapeters

for
R oiadBENE “compoundSowi [t Nt (e8P | ntlormat 1Ol apdildt | %418
TROB 48 fohdsh O, "PaT anet @15 andaMappes.gr s&une |dasa. [ECS.8 | 0339

®

nave heen-suecesstul--y—appliet—tp
Reb 2/ BErRRE Gbr i cant Ubi 1| sdlub d?%b da%%. heSieydr 2+ 3s| 93¢
R-B61[osiefPFdT Yokozek2911Prloc 909 nt 79-8onpB8édsgr SF@g.| 825 | 0.166
Conf—at—Purdue,—199——1,335-340; Yokozeki, Int. J.
Ther nophys., 2001, 22, 1057-1071; and Yokozeki
AP plok@gtiEn eyay cordDitns: B, T.383, 399, =H08 /mod 80y 16i°@; b m, = 1
to these, and also as described in Tillner-Roth, J.

5. Chem Ref. Data, 1998, 27, 63-96, can therefore

PSS .

ke - 2 nant ¢ | @8d m, =1 kes.

co ryg’% §€%¢¥?ﬁ’r§@lc§r¥3@ %egcoggﬁnlgﬁg% %’1’? ? “f t?ral{(p/flg):rui’ 312 rants and )
i @ pibsotptionicgle aowelitionst T / T, AT/ Lol AENt4001B04s10 °C, and m, = 1 kg's
absorption cycle refrigerant pairs For nodeling of
refrigerant/ionic |liquid conpositions, a generic

Redl i ch- Kwong (RK) type of cubic equations of state

(ECS), as discussed in Shiflett et al, Ind. Eng. Chem

Res., 2004 (submtted), was enployed: p = RT a(T) V -

b V(V +b) (1) (2) (3) The tenperature-dependent part

of the a paranmeter in the ECS for pure conpounds is

nodel ed by the following enpirical form as disccued

i n Yokozeki,Int. J. Thernophys., 2001, 22, 1057-107; Y
okozoki; Applied Energy, 2005, 80, 383-399; and

Shiflett et al, Ind. Eng. Chgtn. Res., 2004

(submtted). (4) The coefficients, b, are determ ned

so as to reproduce the vapor pressure of each pure

compound. For absorbents, however, usually no vapor

pressure data are avail able, or vapor pressures are
practically zero at application tenperatures, and

T - I T " I 1 - . —
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absorbents can be estimated in various ways, as
di scussed in Reid et al in The Properties of Gases &

W e@aiizs76 4th edn. (McGawHill, New York 1987RCT/BS2006/018733
< npasdpsicoss g by Yokozeki, Int. J. Thernophys., 2001, 22,
SRS

, estimates of critical, par ter hi gh

Solilityd difhicnomedbapo@His 32) 8 %‘Eﬁtﬂ’g‘lr%%%?%g gchgfl?'l%nel ating

solubility (tP é’ﬁ%@jﬁ?l On the ot her hand, the
het@itp@?ﬁtoépléa-ﬂ& lpart of the a par amet er far o 4

ag? %q@&ﬁ{gsaddsdiﬁhmw staantvaniiede ehienprsaregss af &f» 22> 00

ref ¥ ger ant - absor bent m xt ur esv\a{?e ﬁ'%rsroﬁ;lb%t?ég’(xmeas)were
754t Boeghptdsary aptge e d9arle R YHEDHSERts 1 s (Déle

essentially zero. at .t he. t Mae 1 diffugvieiss . were
mesd EHESaA %B’P%lé‘%tr%}cg rmgelée%{ by only two terms .i.n

appl | e diglendibie] cisison meidel gaRkES- | ubig JAE
C%%lé‘%%%r E%I%Q(ésl?{ﬂ(lé) The ccs)xf;ffi i rﬁi&amlﬁgﬁ GolMbility
chfehitieCAsingl BbfrEmaneotTy ]PPH@S)S Then,

araneter.

the a and b [ or general i V-conponent
(Faaxd %ﬁeé‘ésoé?rggﬁs(ggf%gﬂ&rlgterns of binary 'rn%er a%%i' N at
pafﬁ{jgst 95 576,a3c @hé Clds pedridendato iy &loi (D5 Hrig7 eas
[ Appl 1 ed 'hk gg, % 5, .8Q,, 383- %991]5,; and Shiflett M ana
t¥apaatakds of 10, BuF0amdvRi EntSRSPUBEYt egar ded as a
nodi fi ed van der Waal s-Berthelot m xing fornmula. a(r)
(7) 5 f(T) =1+ TIT, where tg =tb , and tu =0 (8) b
Bl ) - ml )xixJ , bt 0.08664", where m. = ., m.
9P I %4' ' f he ofxz.th speci).érsx. 10
o Ferijtic presstire {of z-thj specjes. Xl & ction
Eo@ct o) dff aastoh) $ptmess®y.| (Msee b‘F‘gseéiﬁ? Onl)mdg‘[m ﬂ?ﬁno)
S -RaE h. dﬁ—etac“r'r'on parapeters: -, | b ,08R6,
ty>”Tor eac i hary ,nu——ﬁt—.. -sheyighbe ] 1
when 0.9s57bl i M.88q § ahéd T =10 m_&igq—l,aeconces——t—he

f . q- 7 g6 ngl t.alm1if ;r t Bé0% 15| par Shtt er .
Y679 | | : | !
hi y

€ [presen 1 SEgIT Ty appbsed to
o2t B 8864t hat8-5r e WON- Svmiet ric w-thirespest—tol

gloar suyrsand @rze,| sich ab 6wakbys réeri gerant/ oiT

W@t .:ﬁf}m ifo21gor exaEt €7 2¥ek0Z €Ki 0&78 2001, s@Td);
a R

Ut ane| m xt ur gs (see;—for—exanpt]
m‘ml nt -~ Comgr €ss df Refrigeration,

i ,—D~C—2003]; and EcoLibriunm(tn) [2004, 3,
20-24]). 20 For phase equilibrium(solubility)
cpdmelms i ons, the fugacity coefficient f for each
r uf

c neaded

\eededrang—deniveg Tar thg,presgnt ek ng
rennet : 55 a
h

i s
eli nPt hils

Ogmzv\he e bol 3pagti(§1)ar
o | Libar), ;|: (nlabs%)- | Opagp%] 1240 /8 e ROV Am o
ad i

(1
by | Yt

Eé%tﬁcnw retevant [to Lhe present study i%%4&n
entha H) . whi clE__l_sT%gJ—\,- H—BgeRBIgal o7 M 0.676
38) (whexse |C i9%n |arbftrar A

oilifMBbn)

constant _ whichlca
0 g’% gﬁgsgl oG ce bubs mistidFellt he s&A% conkt ant Tor
ny . Nt mM-xtdr-es P [ HeTSVS o TSIy
: R&0 | 3.9979 5.05 S tEEE | Sysuem o
249 | 5.4969 8.23 1047 | 541E-11 0.390 0.171
249 | 69950 | 11.82 14.09 | 6.75E-11 0.473 0.
' 0550 0.548

25.0 | 8.5012 15.75 18.26 8.33E-11 i
24.9 9.9994\ 20.38 } 23.31 8.84E-11 | 0.624 0.
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i deal - gas heat capacity for each conpound CO- in eq 13
is nodeled with a polynomal form Cp o =Co +C T
wemwamst (14) Theoretical cycle perfor manRE€BUSING6/018733

é‘ﬂ Ry stiem Furni ng the absorption refrigeration cycle

own in Figure 2 are nodeled as follows. The overall
ener gy bal ance gl ves: (15) Fromthe material bal ance

in-the ahserber gene atop S| X axo, ( M- MXg) X

calc.

T> (18) this"proudesamasflow—r thig, o fo
i e Hytmass?), | mmsp) e 3 G g o e ract |

kS BodEeSS ToaCt oMo 9f — anaadsnr pent 0.007 sol jut i oho06t he
g' bscri DtS aandm

the—apsorher.and genggar or
4881 [ub-PBhs, #d m m| an®®m ar gz%lsls fl ogvsdfgat es! of gasegu

B8 T hgmant 1and dbspesber | 629R-11spl ut PO (or| sol U on

puUNping. Fat-e)—+eSpeeitv When agheat trans()en
895 | 3PERC ‘c}f}r%unltvg?%t wﬁem exchanger

@s|iEBehs | hetener gy SBAl ané@eluat | oﬂzﬁlecom ?%%)
oL gobdS ars el By Al sOier $ubs 6ERL nlnbe 3 1,
. B, "an

 4) _corriespond uCatOi:);B) 'S—S{TOWT R}

SFS‘iOngSé9@ From eg §32th %8hﬁ'glr ator-inlet ent ,
AN BessbT ai gved: [H .66 H| AL Vf ) +W37 . (19) “Bfom

Lt hetenergy—balance—around—the generat or, the generator
heat input, Q is given by, QH™MH (mm-H m. (20) By
ﬂglgiﬂjati ng HL fromthis equation with eq 19, eq 20
can be witten as: Q/mHH +H(f-1)-W/m. (21)
Simlarly, the heat rejection in the absorber, Qis
gi-ven—By; IR H{f-lLfFl HI~ ig,ZZ) Conglgnser and X meas.

eVaporator hedts |p uni § mg [ qt
ace] @A H-(Re%) Qslmss%)—n_ mfﬁ%“). %‘ﬂ') raaly {"ﬁ’glﬁ}éffﬁm}a
“ﬁo.uﬁd BITCE 5o def 1 nead b) mziﬁaat rat9.¢3 h, (outodl%

Lviided h\/ nanit y v\-:. k< OWEVIET m_____
?,@@th%?ﬁS Unﬁr”(ﬁg OV\OA§ \lb\ﬂ.gﬁi11 sua?(ﬁj\?ummh cw(%é er
Bhgn 250 |andost | s ikt rak4F-ilo| used-&lcop
Leoataiantof—perfpgrancepEiar | nedoas: COP = 6.108

>

749 | 5.4983 2.60 3.03 9.70E-11 | 0.146 0.145
74.9 | 6.9966 342 3.89 9.58E-11 0.181 0.180
75.0 | 8.4958 4.28 4.77 9.56E-11 0.215 0.212
75.0 | 9.9989 512 5.62 1.18E-10 0.245 0.244
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(25) This can be expressed in ternms ofH and/: H COP =
- H6 H5 + H3( -1) - H4/ (26) Enthal pies at all
Wo owati249ne and sol ubility in the absorber and RENESHDE18733
T B RS Mﬂ@ g cakeul ated in a thernodynam cal 'y consi stent
way by use of the ECS nodel di scusseg %gxm-'{g&zcﬂiﬁh?
SclabjiitpefipeEauorsethane FIEGH 25)n - Butkiraethypazot
taken from Yok 001, supra), Yokozeki A (Proc.
hexafluorpphpsphate 8&%%&9@ ation, Washington, D.C.
2003), and Ecoli briun(tn) (2004, 3, 20-24), and are
listed, in BX Fon 158pasiuest 902 HesR and
5 i PAspiubildy ﬁ%@g?#‘ﬁw;tgrﬁﬁ Al S%B%Ir anet eir)s have been

755"@ SR %garés%@x@ RomONtd 1 ®btd whererdhd s;dgblpggs (Kimeas.) Were
| SCUusse

n Reid RC, et ah, supr nd 0
m@sﬂamlxegl b, gRaBhe, miHEbHER ae@ bt ‘éﬁﬁ?ﬁva S 05" Weke
ters for th t @ i alfhei mitial
SRR S5RaLo1CERRGED, DrbAgE ooL, armper et i

conbdiatibh YCH: aﬁﬁal( m,mcﬁm comocatrptias (@smk@zﬂekalc%ateé Golpbility
supra), but the bl a}meter (in eq 6 as nentioned
10 (é(aaﬁcl)laEErZ)lSQBfoVﬁﬁéﬁft@ﬁtta &nd will be treated as an N
ust a a e dafaafoy st s @f i Kary and Xmeas at
sol %11 .@?ygg ?@'Eﬁh%d bjgoe‘;rl&teo" "cal c"3| ate thernmal
{BRPPRAKEEESS 10| 25 SBGEA TSIPE, rabpedtivgls heat capacity for
each pure conpound is needed as a function of
tenperature (see eq 14). The coefficients for eq 14
.Er@ I%%t ed in Exanple 1, Table 3, where those for
P26 ¥ents have been all estimted from gr oup
15 contribution nmethods (as di scussed in Reid RC, et al,
supra).—Nexts—t-hersetabi-titypVEE—vaper-T1 ful deeas.
[—e&'w ﬂl bFl um Gatalof ¥l uof ocar bo n/ionic liquid IE}{]n%‘r"}S
neeyt Ur @ani $ (ram%%  dhasst) of d@r/sef)o | dBplelr f‘ﬁ‘ﬂ'é) ey
paL-af Ltit0§5 fopon it ube;f,g Thgxi- o1l DI many I nteraéPion
ret er

par ar Ly b nd _ti re—absoghggt
mepc;rw?é% ér 4.6r eacFﬁS%l narlﬁg’%lﬁ 0\0 %een det lc(a)rle}m ne

74 n1-99|5§1 arpyeagt sqear es3anal ) ses OWBQ h an objPé&¢t

functli on_oft 1 tHve—presstnesdififer BGEsS- _[Ne assl ts
f B0 4} ¥ePdd BrP arly r?iu;’(tu gé?fb{;\;f% shown_in E e ,
rahi § #oocdtle pes fdr mamBe ofl- 56E8! dbsor®d® on | :

rnftn ao

getpthongeyche Bs0asetisBAt g systasm runni ng).2é0
Si r%pl ef' %S I (9:v(‘lp as shown in-EHgure—2—ane “'%336

3ul
pi®& eint.92W6Ador BtlBca ﬁ%ﬁ%l.‘%@ﬁéi théﬁ%ﬁﬁnlnc power \
5 gTeOE§8e e, 1RIoNcle 0604 s |usuanlly | nst4fai fi dant Qi h
respeict tg lother—therral iumc.a*ﬁrauojtlon - Seviegsa
ad&lnpfPYis| arg made: (1) |There no_pressure—grop—in
connecting lines. (2) The refrigerant expansion
process fromthe condenser to the evaporator is
i soent hal pic, as usually done in vapor conpression
cycl e calculations. The condition at Point 7 in Figure
2 (exit of evaporator) is a pure refrigerant dew point
with T = Teva. (3) The condition at Point 6 is a
refrigerant bubble point and there is no subcool ed
liquid. The condition at Point 5 (inlet to condenser)
is a superheated state of a pure refrigerant with P
=P00On and T = Tg. (4) Pressures in the condenser and
the generator (PCOn and Pg) are the sane, and
simlarly evaporator and absorber pressures iPeva and
P ) are equal. (5) The condition at Point 3 (solution
inlet to the absorber) is a solution's bubble point
specified wwth the absorber pressure (P ) and a
sol ution concentration of the generator (xg) . (6)
Tenperatures in the generatof®(Tg ), absorber (Ta ),
condenser (Tcon ), and evaporator (Teva ) are
specified as a given cycle condition.(7) The
reffigeranT gas flowrate (nir) is set to be 1 kg- s
, W thout |oss of generality, and the absorbent vapor
|s negl ect ed. The first step of cycle calculations is

o I ~ ol NN T Y 1




vapor pressures of a pure refrigerant at given
tenperatures, using for exanple a Bubbl e-Point P
WO owbiiews7q as di scussed in Ness, HCV et al, supP@l/US2006/018733

B B ‘hdif{]@@ébw‘sﬁzﬂr\‘g-ﬁiia-fiﬁrusuaI TP (Tenperature-Pressure) Flash

routrne (as discussed in Ness, HCV et al, supra),
absor bent conpositions, xg and xa, in the generator

nd—abserper—unitg—are gg cul ateg, "Thi' S priogl.des I
T(f1idw rate tatio) in eq|17, The thermodyn €\, fraction)
Y ojp@ad i esass”Po| mass3e)ar &ndster n‘l“l‘fé&raftf ﬁ)m (et ir

2§%3tjg‘g§7i7u —9), @& Bubblg- I-’OJ nt rout-i ne (jas di.@ussed
i n_[Ness 2\ et al sSupr he—enrthat-py at—Rgipt 1
%548 bBPABned ¥Pom eqd~9|_99. I~Elnélﬁ11 es a @al |_lot her pointls
oe| €884l ¥ Cdscul at ek wijt hsdEaldwn T, 0.p49 and 0.050
conpositibns ...uo,3hhc NEtESHal Y ugant rties Teo7ot he

Zﬁérf&s’ﬂ% nge e]\?al uati'on can he obtained usihg th'ao
350t edomqliati®ns| el e [p2Piorimanced ¥%r the pti¥ent
et %oy St EE ane gwmarpzedl h Exanp e 1| Tabl4® 5
Wth Selected thernpdyn mefgHa ;68 WET e TH R
2586508 | t ehifer at u?'gg o? ﬁ; cycl e condition are:r T
5.0TpOm9ks [a S.06Ter =12H00 4ATE-11 30 / 964©C, and RAP>%= 1
kg-$—1. 6 -85S th RO 0.352
?‘Q‘Tr 95;93?7 tﬁgk%%or befnt%na 7’2?’;1}!—1’ / Hzf\q@ggd HR OB
have al so been cal cul ated, and are shown in Exanple 1,
Table 5, for conparison. In the case of NH3/H2O, the
%nt H O has a non-negligible vapor pressure at
the generator exit, and in practical applications a
rectifier (diStilIﬂflﬂn\ uni-t —i-s ro”'\“rCGIIXUIUUI ~+0
Tepdmate t|He refrliGerant {Proma s%‘i““bent wat|er~* The
@H Ght) O\ (4aRON) [ERSSYT € (wirsek) exit (el frastien) r ook frantent
ue ito the rm‘f'f'er have—been—gnored;—thus, tdwo
é%P dud-H%d OoP i s| ovér-estimated for the prlesent
pept oo,mgeﬁ ©apay i oK. For29B2@y |Li Br9-9%8nmi r|i cal®013
correlatd -agtan or |t ey mod m C |propemti es
B R ann st ar hacitoclL A CEAt ampat gt orebati -
donceaﬂfwét ot 3di agr anf®and 2REHA y- Shler atlur e Wi agram
'[4?/[23 TE5KE qr%al Refar i Ceaf?ﬂEl-lOn andogéar Condi t9-&1i ng

aw-_Hi Yotk

of %3 32 Y e efplooye
it e58998f an" 6@% WD%& . C,I‘i./lﬁiEeﬁ | CU?H]‘J onsi for an
0| phbain reifz9| i ger at.80on [cytEellnhy bBO¥bt ai hed PHt he

ot

ARRA trHorgsh—hergigT, ToyssEMal uat pars of fhe oesults
I@.g f7f9g’?0e .]t romthP case nL_aTnl Qr d} r\ﬁry \vl"\l"\f\l’

SUVAVL]
cofpt @981%0h ¥l e] | B8t he PAIEEr casd 1 0t
highpressute/teni perat fe"refrigerant gas i s produced
by a vapor conpressor, where the thernodynam c process
Is theoretically a single isoentropic step: inlet and
exit enthal pies of the conpressor are sufficient for
descri bing the conpressor work. In the absorption
cycl e, however, the process generating the
correspondi ng hi gh pressure/tenperature gas involves
ent hal pi es at several different |ocations as well as
refrigerant-absorbent solubility differences at the
absorber and generator units (related to the/val ue),
as seen in eqs. 17, 2 1 and 22. Performance of the
condenser and evaporator is the sane for both cycles
at given tenperatures, and nay be properly viewed in
terns of the latent heat of vaporization (or
condensation). In general, the refrigerating effect is
the latent heat at the evaporator, which increases
with an increase in the tenperature difference between
Tc and Teva. Thus, at a givef Teva, the | atent heat is
| arger for a refrigerant with a higher Tc. In
addition, the nolar latent heat (J/nol) is generally
not so nuch different anong refrigerants at their
boiling point (or far away from Tc), while the
speC|f|c Iatent heat (J/kg) can be S|gn|f|cantly

11 rrr g I T
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wo ewpaztiroel y (see Exanple 1, Table 5). (
¢ il ol @erf.oriak syst em running a sinpl e hybrid vapor

HFC- 125 + [bni nj [ PF6] have COPIf val ues of 0.385/7. 35,
0.330/ 6. 41, 0.254/10.66, 0.300/13.27, and 0.128/ 16. 49,

comnpressi on-absorption cycle with a parall el
configuration IS shomn in Figure 3. The systemis

conposed eondenser uni {-ang anxgyaporat orxai t
& th dn expags val‘ve sim | ar '

o an ardihar
(@IS o(m@y%) e (EIss¥p oW /ROF éﬂ?‘e‘%%“g C nrlr(}r{)'rﬂeaggogl?

-20-eh§gber—yenernarorL SO utiton ¢ircuit, which #gX¥ a

vapor a Sorber, a.-gas ﬁa ar.at or & is ‘ ﬁxunangﬁﬁ, a
e (

BPes89P% tont¥ol (r@d%cr nafm%/gll sbl ution

FioUITTGogIuITD, 08910 |S®%ﬂt|394@%lwes t@Odrrec t h@016

refrigeraht flom/Ha (Bt o | aceapt age| of somh a
hizetl eyctd i CRRE . b h :

en_the heatipngot—eeghking
BAPAGIOYL reune nt1§7ar L 79681 |t he “PaPor “tonmprdssor

can 9SSt Wi gdT tTe THgN | oapeci |y demand. The 0.042
advant’age lof usin n_iofni-ectigtid "6'(}45' i (” 9a%53

B U y f&r3 f | Loriodar hdr%%EIFI ows the twh cycles

75259110\)0;@957([1 and VAP@CoNpriéEsp dn) tPohe dilr ectloP
i begdaus

B & SPa e 39%d the—Sare—TefpEagTant gas cai) be owsed i h
C as

his eliim nates the needof—a

T A

secondary heat exchanger and i ncreases the overal

cIe effrcrency In addition, as the ionic liquid has
rabl e vapor pressure, little or no
ﬁ]ﬁﬁﬁlt?%ﬁ 19f 2 icbi@afi@évoetang GHE C-1 ) ik ¢-lyked-at or i nt o
rigefant is expected T |s rﬁgggfs the need for

frapinidnzebpahaxadroreghospha rectifiers,

whi ch can reduce the overall energy efficiency of the

absorption cycle. The parallel configuration can

Opex 3bRibility lhﬁu gﬁmmmmdrym? mactmrtene«sfarur%é) £40, 25, 50, and

conventi onal absorption cyc t

aﬁ dCEm&r e p@d:@g@ﬁaggﬁjﬁqng& gharvxgpe/rg gﬁchc"fl faﬁ’?:eé’ meaﬁ were
|Gy [eaS38D rﬁs nﬁ%bﬁ@ﬁ@: fah&WhEahllfﬁlaﬁqtﬁdSO(m) iwere

T (\{\'h UST V1L
Pﬁ@ﬂ%% 29S¢ #487pertor mance characteristics asTlsle om. 1

I B EAaaP |u§1n%, aTahd- eufiensivhare dffuspar anedsl| padyss
convent i ona

vapor conpression cl [

wahwgraﬂblan@o)Eflalﬁbs% O areeBfidh v g€ cliogast ooy

Ios | es the sane f|OMIpath as

aﬁwagd%%lg‘?ie& ’n'i@h% §‘ﬂg§ per f or mance char err é& ot
as THSNE Gaf 95X Qopind 24 pTamide data 1B decr L2 divd meas &L -
use of both the vapor ressi.Q nd the absorptlon
cymperstugpieeiel 0, o4 %ﬁvq,gp\rl%sg %W%E? D, and E are al |
open, as shown in Figure 3, and has perfornmance
characteristics as shown in Exanple 2, Table 6. A
schematic diagramfor a systemrunning a sinple hybrid
vapor conpressi on-absorption cycle with a series
configuration is shown in Figure 4. The systemis
conposed of a condenser unit and an evaporator unit
W th an expansion valve (simlar to an ordinary vapor
conpression cycle as shown in Figure 1), a conpressor,
an absorber-generator solution circuit, which has a
vapor absorber, a gas generator, a heat exchanger, a
pressure control (reducing) valve (A), a solution
liquid punp, and isolation valves to direct the
refrigerant flow path (B-E). As nentioned above, the
advant age of such a conbined cycle is that, when the
heating or cooling capacity requirenments are high, the
vapor conpressor can assist with the high capacity
demand. Using an ionic |iqui @wth high gassolubility
for fluofocarbons allows the two cycles (absorption
and vapor conpression) to be directly |inked because
the sane refrigerant gas can be used in both cycles,
whi ch elimnates the need for a secondary heat
exchanger and |ncreases t he overaII cycle effrcrency

N B L o " e - I - o I T
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and isolation valves B and C are open, which
reassenbl es the sane flow path as shown in Figure 2,

W(am!m/ham@erfor mance characteristics as shown PEI/US2006/018733
o H&;lﬂg 1wl Fable 5. Mode 2 operates like a

ﬂtlonal vapor conpression cycle where isolation
valve E i s open and |solat|on valves B, C, and D are

cl osed.whi ch-reassepptes—fhe—sameffowpath &5 Shown
iTh shdwn | n ®igufe I and R per f or'france

(@é)ar qBirer | Giases) pmasaBiv (jnn/sqg)( lrm]obfrgctmlr)ab|(51016fl‘a“ltlﬁn)

9%
o

this case thegTesutys ane 71gga] caloot)@ those desTrib
Pﬁ | ﬂg revi ous case for! parallie copfi g tf%i’bso'\vbuc

?.0 Modesi3| coi nes He us%%gflztoth %%R2 vampor

—

ﬂg.uuogg%i OTT 353 nesa;!osorfmsuaoo cyclegswherne i $oPat i of

valyes C and open—a sat-at valrves g apd E
aPe| dHd%ed ass‘mshovm9|rf?: Fi Bﬁfp‘eﬁA Oé)igaq per f

Glgar amher | Ste.0s 4s sreawn| 1EEBLanpl e032)5 Taljl e 6°%or
g 2ir4§1f>’fr' ger st/ oy T aEpaAl T gAATed | in doeh the
|t

Bé)rf and Seriles canfjguratiion 4\' rast t(?ﬂ%m
e [ eTem 20Ai (g Thd_ hy Bt i apor %ormr gssi of -

h Uqgg'b(p cycie[(as—shopn in Exanpl e 2, Tabl e0-B)} hag

a “hilgl COR_t han—the—+esu-ts—for—the system runni ng
t he absorptl on cycle alone (as shown in Exanple | 5
g Begé) The solubility curves for these refrigerant
AP%"are shown in Fi gures 5 to 10 at constant T of
10, 25, 50, and 75 C. Indeed, the good solubility at

t he absorbent-—r+eh—Side; vwbul TS |5@lcat|ve of s
cdnclave upwar® or| neat | r vapor ress) S1. fraction) |
qaeyr pSponds(ntass%gobtmgsesex Jr(ﬁ‘df?@e el et B8 atf'lis of

né@; §SogfrthisTpventrion Ts-stated or desicri kedl as

r1si_ng iLncl udi ng chntal nina - havinr bcld

T Ilg, | 2
®WpooéeRlof &7be ngl5czon<>t1rgt6%t%c bydgzgrtm f eatures

bp)l@@lﬁzs O .St EPS,34d 1 9. 1B1bd un@éBst ood, uHl®ess

S5t ate nt nr Hocepr i et 1 . '
- Hese s P AREg Rt Tlolisy P pVi dgsot 0
(50 LaAlTary. Shal on® of MAEQ Heat uias. *corponaRto—br

Sikp$ 119930ajd|51;43on t o7-4hog e ERplilci t I0y17§t atbd ori "
"“34390‘. 245%5 ray; 436 P e gt lj'lngI]@ apparaz us Dr - po.Beess.
e

| 7" "amn nativelenbod vwevef-—theappgsAt us

025.prl 3c88% | of 9-Thi g i Pént]i %Er}éy e ‘Fatedlor

15325 '3‘.’5@@0 S 169NSI|STI4vY EsT®REtilal I y @R3cer {ai n0-323
eatt res, r\hrpr\nert s—6+—St eps; v Ch & odi TERT

features, conponents or steps that would materially
alter the principle of operation or the distinguishing
characteristics of the apparatus or process are not
present therein. In a further alternative enbodi nment,

t he apparatus or process of this invention may be
stated or described as consisting of certain features,
conmponents or steps, in which enbodi nent features,
conponents or steps other than as naned are not

present therein. hi the various enbodi nents of this

i nvention, where the indefinite article "a" or "an" is
used with respect to a statenment or description of the
presence of a feature, conponent or step in an
apparatus or process of this invention, it is to be
under st ood, unless the statenent or description
explicitly provides to the contrary, that the use of
such indefinite article does not limt the presence of
the feature, conponent or step in the apparatus or
process to one in nunber. In alternative enbodi nents
of this invention, a refrigerant may be any one or
nore of all of the menbers of92t he total group of
refrigerants disclosed herein. hi those enbodi nents,
the refrigerant may al so, however, be any one or nore
of those nmenbers of a subgroup of the total group of
refrigerants disclosed herein, where the subgroup is
formed by excludlng any one or nore other nenbers from

T e 1 " Y ) o, T
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by excl uding various nenbers fromthe total group of

refrigerants may, noreover, be an individual nenber of
wo b@otint7aé group such that that refrigerant i sSPCEES2006018733
thablel¥ence of all other nmenbers of the total group
except the selected individual nenber.
Cbrrespondlngly in further alternat|ve enbodi nents of
ths ety ot am gt ¢l ey anyToneor—1ofr
ofTaII gf thet%enbergfof the totfal XJ8°up of ionl"&

| (°§i|d$P3h 4EMmBsEy | rsston hﬁmzltswbse(n@irﬁr@eﬁont 1t(mol. fraggion)
I"hg1eii[Co.6D8Y [al &6 MOVENVET | DREany| one gk oI € 0} 58410

menbers—ofla cllhnrnun of [the totlal group o Lonic
| P40 &% dc) ©8ed | het Bi n,| ARIEHE It he CBbgr olip i £9%Tor el
byo.®x cl.29dl ng atm/ onel.sow rmr%Eonher roeaber s| froonashe |
tR S OIRy R a T esHtt T ARgionte ol.o%ﬂw e+ bg‘%sc

enbodi nent s may not onlyi{bé any lone or nore of e

i 80 ¢ 1-989%i|ds26n any3-BubyrioBE-1of any-08f ze { hat 0A¥ybe
sel.€qtemod rom e [T Al ‘rzoye-wr oMy Go T T qpT dSpidE af

t-he various-different combinatians of i ndividual

‘Fr%er“%%g? thz}szitot als']d)r OlJp,g()Edt1 t he ‘efber 5 |n0é}9y
sty aAyd3imy iiwus | bes.assed 5.00Efihe abgasze of oneiser
nore- of the nenbers—of—thetotal—¢group—that—have—been
excluded to formthe subgroup. The subgroup forned by
ekabhleddchg vari ous nenbers fromthe total group of
ionic liquids may, noreover, be an individual nenber
of the total group such that that ionic quuid is used
Iy Uhe pbsence of Tal Tcother Tpnbersof the—totaly group;
except thelsel ectad individual menber.™As a resOlt in
yveD) ot fhap  aI(Pashat]i Fessmopdiiiesst § @l fraption) ny@xk fragiion)
reto || geoant paoy S may.obe T &sBEd: f[romgdol any oneg.oef

ADF £ T8 o8 uo t+-he rrnr*?er: of—the total groupof
refri qe4r9am S d| scl osg‘é he‘&‘ﬁ%@'lgel ect0e089 as ciescPIOWed
abdv e 00934 | si Myl e [neldtier 3ﬂ9aEry1<ubgr0cmp of anyomze

takET fHmn thesgd otrat—group TEirTogrAnts iH—ad ne
various ditferent rnn’myna I7g?1Esllgf E)IVI dual rrer?’(())sés;s

of>& hdt?%ot al 14r oup, 7dget BSFEW th (i%9%7 any | one 0§46
nowcee | afsoad | of got hg nmepber s sehriing T olgaso Or OUp 0% obPmi T

Hi-eH-ds—di-sel-osed-therein cal act as describ

SR DA S SR N N S

D

ofO'OZ%y Si ze 0 8ken
f15dh 134891 3ta29Sgrcup3@i i pris8E] qui do.0sh al [ t he.os4
various di tferent—conbimations of —ndi-vidual—renrbers
of that total group. The foll ow ng exanples are
presented to illustrate the advantages of the present
[ ion and to assist one of ordinary skill in
M%ﬁé usi ng the sane. These exanpl es are not
intended in any way otherwise to limt the scope of

t he di scl osure. GENERAL METHODS AND MATERI ALS

|Sobab ity & Iybi Hyifluorekdbodd (HFGa4ah) mor-bptydsphat e

oy Ptz Bl s oseiate (BapRBP Bior ot ¢
( [ bri gukdifity4hd d@iﬂ;\ﬂ (gﬁzﬁlage Hpﬂerrﬂ)):ratures of 10, 25, 50, and

|, 2-di met hyl - 3- propyl"i m dazol | um
{75i 4] ovdrfa pressoreathgd Sainf @toy 7.5 et hihdee the solubilities (Xmeas) were

%%1“‘@11! arl{l%é,r{vggévg%gﬂcnpgéég%gﬁhgggogsie C5115fg.ISIVItIGS (D} were

| ¥l
Q'al%ﬁla'fédf [ugﬁgﬁlg?ﬁ]ﬁ%g?wn%%gdl)g@%%h model anal s1s Bw initial

I -et hyI 3-net hyl i m dazol i um

bi s(pent af | uor oet hyl sul fonyl )i m de

([em n] [ bPFESI m de], Cl1OH11IN3F1004S2, 491.33 g nol"1),
and | - propyl - 3- nethyl pyri di9di um ,

bi s(trifluoronethylsulfonyl)imde ([pnpyl]

[ bTFMSI mide], Cl1H14AN2F6O4S2, 416.36 g nmol 1) were
each obtai ned from Fl uka Chem ka (nay be obtai ned from
Sigma-Aldrich, St. Louis, Mssouri) with a purity of
>96 to 97% each. D|f| uor onet hane (HFC- 32, CH2F2, 52. 02

T - o, LI~ A 7~ r— P T —— A PN NS o

'O(l




fromthe gases and each of the ionic liquids tested
wer e degassed prior to making solubility neasurenents.

W(Io eoobhst77®l | ow ng description, (A)-(D) provi dePCT/US2006/018733
TSRk aESEsh et ) aniap @ﬁuﬁtmh Q:Bh@enltﬂaﬁHﬁ Q@gt had c@lﬁﬁlaféaeéco'tﬁblhty
for the invention, and (E)-(W provide syntheses for

| (i) dré alad stvukdflmltheft@blet he i nvention. Preparation of

Synﬁﬁ@glf\gbg’f |§¥% rJn}ﬂﬁ‘ Iplrgvkﬂlg d% or rCC 8' |]¥ &calc, and Xieas at

H%Fr%tﬁr@st 6fd, 99 r%ﬂaan@w kdspB@tRIf TFES- K)
2CF2SQB1 ) : A 1-gal [on Hast el loy(r) C276 reaction

vessel was charged with a solution of potassium

| fite hydrate (176 g, 1.0 nol), potassium
T26 04 i te (610 g, 2.3

nol ) and dei oni zed wat er
(2000 m ). The pH of this solution was 5.8. The vessel
was cooled to 18 degrees

evacuated to 0. .10 MPa, and
puFgéd i th niSrogen. CThe

evRuatle/ pu¥ge cydl e Wass
r egeat @dr)t WouiEBre | (mRsks) rO(nsz@@) Vie@idk | fradéisn) t| h@ml. ﬁddﬁd)
fl noraet hvl an (TCE

i aet ! I 66—a) and it was-lheated
1 (1é)qo;9§6es gt whi E:Olﬁlot [ m\s8 lpﬁé.? Ofir esgure Of 1%
P70 T

nsi
11214 heOgZacf i P2t enBenBURIr| ased.e®

e waso3ilncr €
125 UegRess Coaed 'kth.93t”""8""llE‘fﬁ 3 il.om the T 060

nressure decreased due tolthe re \Was
each398o ngi nt M3

| ction__nmore TF
atfded 34 ral 1931 i qudt® (26-3B19
ODEJ'dt?JSfBgS pr eswre rou,oghl eEween 1.d#&7and [1. 48 b4 a.
eet tlar t+ hao
- Q,1¢

l: had
[ H“Zlu{l é‘lb@égg <\1 6F6echar qgg '\()ggéel was vent ed aﬁ)ciB6

10

c & edb-8d1 2

5 d8¢re

es 632 TI

1e1-4|5E+1¢)f

t hed.tRear

T grotiss

Y€l 3 OV Jogs

tT @R SOl ut7@gn

SYTACSE!

1 Idliz‘g SOl

ot kblklg\fdb

bhuffered to pH 7 through the addiiti on of potlassi um

et abi 4383 i

te’dd6

g) .83Fhe

el B!

was r&#8ved

in VYaduo

on a rotary evaporator to produce a wet solid.

The

solid was then placed in a freeze dryer (Virtis

Frallect®lni | e 35x1; Gardiner,
the water content to approximtely 1.5 wt

NY) for 72 hr to reduce
% (1387 g

crude material). The theoretical nmass of total solids
waes 135% g.| Thee nmdss dal apcepnas [ver yxgl ose[t o xgeal
and, the 1.sal at i.do bi.ght L.gher S ue to
nggét u g_b (lglggg {Tagsr/‘g zé'% % 1q(¥1§Pé%a‘r?§d T?’ﬁlil' @lac%on) '
a%li/(ant(b@él gf pPddyci Al a [ AeEE-t] owi n@-08hi t e| powded4
oG Gt UB! 0@ VACHRIR PV ETT T g584 Ted[ T gomoapy
solid _ca that was very difficullt to remove and had
t &+he 70%5‘bp dO8hd |br 6R2n pdtoHt! fhe 1948k, The Eftde
TEES K.93ah belﬁmrtheamur fusmllnnd |s)ca)lﬁat ed by 0.068
C |9) Vw*h 6 1, H de ""’LCH"‘ IIL u.Ll T urrd’
ik nq‘“’%p S R P N N T
6?-4*& -136> 1 {( dB.60 JFH224581 Hz, DRY4 1H I\/RO(IDZO)
22,9 459(855, JEH =538, UGEFHEE1P [T, olsf - Y Vat ghsPy
Karl < Fisheri titration:. 580 ppm Analytical calculation
rf%‘P CABFASKA4E, (10582 H 2611 [, 0.995Expet i ne Rt
resulltsso1C| 1314: |H 563 7: Ble1l12.[Mp (0DB%L) 7 242 degy ees
c—FEA{at+r)-—10% ' w—oss—@-367 degrees—C—50%w—
| oss @375 degrees C. TGA (N2) 10% wt. | oss @ 363

degrees C,
of potassiu

50% wt
m

| oss @375 dégrees C: (B) Synthesis

1,1,2-trifluoro-2-(perfluoroethoxy)ethanesul fonate

( TPES- K) :

A 1-gallon Hastelloy(r) C276 reaction vessel

was charged with a solution of potassiumsulfite
hydrate (88 g, 0.56 nol),

g,

pot assi um net abi sulfite (340

1.53 nol) and deionized water (2000 m).

The vessel

was cooled to 7 degrees C, edacuated to 0.05 MPa, and

purged with nitrogen.
repeated two nore tines.
per fl uoro(ethyl vi nyl

was

2.

The evacuat e/ purge cycl e was
To the vessel
et her) (PEVE, 600 g,

t hen added
78 nol),

and it was heated to 125 degrees C at which tine the
|nS| de pressure was 2.31 MPa. The reaction tenperature

o,

N 1 o,
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125 degrees C for 10 hr. The pressure dropped to 0.26
MPa at which point the vessel was vented and cooled to

WQE{)O&/&@W@@S C. The crude reaction product was BCTAI51086/018733

b knespriegi pitate with a colorless aqueous | ayer
ﬁlaﬁ% N}{; above it. The 19F NMR spectrum of the white

soI id showed pure desired product, while the spectrum

the agueous-laver showed-a—smal-l—but—detectable
< A R A dasd &y %t =) <

uuuuu O Aot >4 O CTT T I T OO

afouht 8f & f1Gorinat ec& [ urPty The “tési r efd is%’i‘ﬁ‘é'r
i (3C) °SEbaB)0| ubrhass®ion vﬂatasl’/o)so(mzt/sepr > tinpl fragtien) | (mol. fraction)

g i o fl oy 1
1 ] y pure o The |.J|__Uuu,L ST UTTY WS bbled.ll OTI
fﬁbfgt 1 elg)g? hrough aifritted glass funnel, andithe wet

cBi%e| Wa¥2r|i ed-i6n a vAdUum S4ENIY 60 dé§tees C, 00O

M) | T08044 8] MTo.61TN¢ PH@HUCT 3WEES110DT @i Degk as P11 - w7t €

crvystals (904 g 97% vield 19E NVR (D20 dl-86 5

09 138002 Tgg 1B 141 320 s (b3l hBq, PIEE = ha7 PO

1236)0;, | -4.0029. [3, 1=3021.|2 QSﬁbsplS[)&E ABg, JPB5s= 258 HzoosaF)

144! 2 _( nm I el I Y o T WY ! 411 D/ PO 1~

P A T PV TR LT L WA S Ml

CHHC (Il @A0BDN| f Pr29CAHO4BSEK: @,75E1141. 3. HO-082 3 0.079
':%Qﬁ IgRs al TEsul {s: 2@0 TAs%7e-H [0. 30.094LA (al r) 0.0920%
\I\" nss @RE0 rh:\nr ees 5004 Wi | 0SS @267 1 doar npnc

Jor dleaving-a—c orlesslelen

é% B it o @62 Haghsts [c 809 wt. |1 0sS' B

374 degrees C (O Synt hesi s of potassium 1IJ,
2-trifluoro-2- (trifluoronethoxy)ethanesulfonate
(Tekde IR A 1-gal |l on Hastel | oy(r) C276 reaction vessel
was charged with a solution of potassiumsulfite
hydrate (114 g, 0.72 nol), potassium netabisulfite

(4m0|g, P1. 9B n®lL) and @ei opi z& wat er X.2000 M) . Xihe
pglgi’f s By YRSoB: B-TE) Y@l Coabefadion |

egrees evaquated to 0.0 —and putged with
n1¢ §g@PP95 The evacuat ef-purfge cycl é was Tepeafed P
e tums rop.ide |vessel Wwassi-hen adabem 0.009
_p_erf| llnr thyl vinvl ethe C

aftd ilt %f@ weaq%gd io f% droépgi:“j at \0\\/9h| ch tluﬁeld;dhg’e

i 9 de3m0e5>ur@6”ANas 3.039 MDaO7E'th read®t®dn tenpedre :

f red-at—125 M')ggl ‘%2}5}16“ 6By e Prgssdre
\(1:1\7?%90 e%{ @T, 207§‘II\/P at whi €¢h_pointl the vessell was '

Vel 6d58Rd Cool-BY tlo 236degre@f&l€| ondd4eool ed, 404

Wi § & epy®dt al I1me pr eqiepi t ati@oplo [{he aeshr ed pr odwsT

SO
aZ%Q/e ?{)GQFp-I %!& Th E Nﬁ 1yrotg%t\rJlumkoo 4the whi tdém

s®.9d Woved puse dlesﬂﬂéd D@ ,| Whida89t he |spedtdBim

£

f—the—agqueous—tayer —showed = sTEf F—but—detectabte
amount of a fluorinated inpurity. The solution was
suction filtered through a fritted glass funnel for 6
hr to renove nost of the water. The wet cake was then
dried in a vacuum oven at 0.01 MPa and 50 degrees C
for 48 h. This gave 854 g (83%yield) of a white
powder. The final product was isonerically pure (by
19F and 1H NMR) since the undesired isoner renained in
the water during filtration. 19F NWVR (D20 d -59.9
.(d, JFH = 4 Hz, 3F); -119.6, -120.2 (subsplit ABqg, J
260 Hz, 2F); -144.9 (dm JFH = 53 Hz, IF). 1H NWR
(D2O d 6.6 (dm JFH = 53 Hz, IH). % Water by

Karl - Fi sher titration: 7 1 ppm Analytical calculation
for C3HF6SOMK: C, 12.6: H, 0.4: N, 0.0 Experinental
results: C, 12.6: H 0.0: N, 0.1. M (DSC) 257 degrees
C.TGA (air): 10%wt. |loss @343 degrees C, 50% wt .

| oss @358 degrees C. TGA (N2) : 10% wt. 1oss @341
degrees C, 50% wt. |oss @359 degrees C. (D) Synthesis
of sodium1 1,2.33 3 -hexafl uoropropanesul fonate
(HFPS-Na) A 1l-gallon Hastell oyCb C reaction vessel was
charged with a solution of anhydrous sodiumsulfite
(25 g, 0.20 nol), sodiumbisulfite 73 g, (0.70 nol)
and
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of deionized water (400 m).
was 5.7. The vessel
. W@m,uane@l to 0.08 MPa,
{p¥opefie (HFP, 120 g, 0.8 nol,
ed with agita

VSR BpighpL1

1h§(%ﬂ%’ﬂ)}m%@%

m nut es

Faﬁhgowthame(

B8 @[b@ﬁlﬁﬂgﬁﬁ

he end

remai ni ng HFP was vent ed

v O RG0SR B S

Protlietera WedsufPtahde

vacuum oven

(0.02

i

Vessel

sol uti

b Y8R

The pH of this solution
was cooled to 4 degrees C,

and then charged w th PCT/US2006/018733
0.43 MPa).
tion to 120 degrees C and

The

482 dn A durtyl-3-neethybinidarobiim

]dovvn to 0.27 MPa within 30
was cool ed and the

and the reactor vvas purged

b L REEN
FEREO0 s

had a

mpdp g4 @Py)e&%epgi%ﬂ% éO “and
e%@ﬁ% 8@811'1%;:1&%3 (&meas) were

pRersued psing ga @rametrec smﬂcrcdbalm cindcdrt diffigthities (D) were

% wat er

e.t

mass

h | of
t o?cq‘l %%dg}%‘%ldg vvagn‘°2 fiimensiopgl, dd gen ﬁf%lg‘g Il\lgf?%&%s be The initial

fdmntdlﬁfatlmu (C)) eelapbhilatioh }bBEEnRYLGK YC
r ade acetone,

SOMOBIC]@MH ‘Q}E)table 113.1, -

(o

fil

tration,

120 4 (ABg,

14 bbby ol

J 264

He, T%ﬁés 9aE§ﬂ' %b(a{{@s%i Ployidd ggl'\%g Iy (%a(dg‘nqé%

wempetra:mses@“s%zajsgraees’scc Ridfedtively!
. 10% wt

| oss @449 degrees C Preparation of
2, 3-dimet hyli mdazolium1,1, 2, 2-

C. TGA (N2)
J4H1899

hs of 1-butyl -

| oss

322

tetr af I uor oet hanesul f onat e

| - Butyl -

egrees C,
lonic Li

0SS @ 446 degrees

50% wt .
qui ds E)

2, 3-dimet hyl i m dazolium chloride (22.8 g,
es)—was—mxed—wth reage f-ﬁerP acet one (250

el
LA AN D)

N

v(°§b 1o (Pgr)y

ifn a | arge™ou

(Pois&es

nd-
(uornss %)

+ hanad
cTriTAarc3

“Bot t dne

Pl a
(m’/sec)

ul f oanat
uIIUIIu.

sk affelestir

(mol. fraction)
/TEEQ l(

r ed Xmeas

" (mol. fractlon)
26. 6

l1010 2 ,0409173jl

nol es)

£ 1
rafr 1ot
~—WAS

dded td

r eagen

t grade acet oneO(?%O

nMO Q9%

patdi e

I o W¥bot

t oifEd 1 f

| askq.11and t

hi s 0.103

s, out lotm;ta/\k
U

1S 6ag ef

midazoliu
AL T O

| ia(llad
v chl orli

els6Eq 1t

de_sol |

e 5ty
ian he |

2
'L\.)

ar ge 2fPask

el ObUl.

was | El\);\L;;%S”

i a

h oM ba

1t 3%5rd

heat®H4at 6

0 dégidtes

C%8ndex00t lef

| uw.4bor

1Q4. bmur

K. 60Ehe

reacg4ion m

al ac fllnn
-

Xt u rﬁows

then I2' 4'9525‘

Edﬁ%i o

o AT
precip

’ C
a0}

3I AT
f or nQES&,S ang

|
t hé) 521

SR et

As ptace
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bel ow. F) Synthesis of 1-butyl
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1,1, 2, 2-tetrafl uoroet hanesul f onat e

| - Butyl
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reacttonm schenme—+s—showh-
-met hyl i m dazol i um

-3-nmet hyl i m dazolium chloride (60.0 g) and high
Aldrich, 300 mM) were

conbined in a 11 flask and warned to reflux with

magnetic stirring until

di ssol ved.

At

the solid conpletely
roomtenperature in a separate 11 fl ask,

potassium 1,1,2, 2-tetrafl uoroethanesul fonte (TFES-K,
75.6 g) was dissolved in high purity dry acetone (500

m).

These two sol uti ons were conbi ned at

room

tenperature and allowed to stir magnetically for 2 hr

under

positive nitrogen pressure.

The stirri
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stopped and the KO precipitate was allowed to settle,
then renoved by suction filtration through a fritted

gl ass funnel
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io ..
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acetone renoved in vacuo to give a colorless oil.

The m xture was again suction filtered and the
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was further dried at 4 Pa and 25 degrees C for 6 hr to
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The reacti on scheme is shown below + KO 19F NMR
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mxture was left to stir
The reaction n1xture was then filtered

to renove the white KC

and the filtrate was placed on a
rotary evaporator for 4 hours to remove the acetone.
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the filtrate was placed on a rotary evaporator for 4
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shown bel ow. K) Synthesis of

1- hexadecyl -

tetrafl uoroet hanesul f onat el -
iumchloride (17.0 g,

3-met hyl i m dazolium U, 2, 2-

Hexad

ecyl -

di'ssol ved in reagent-grade acetone (100 nl)
round- bottoned flask and stirred vigorously. Potassium
1,1,2,2-tetrafl uoroet hanesul fonate (TFESK, 10.9 g,

0. 0495 nol es) was added to reagent grade acetone (100
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in a separate round-bottoned fl ask

and

solution was carefully added to the 1-

hexadecyl

-3-net hyl i m dazol i um chl ori de sol uti on.

The reaction schene is

3- et hyl i m dazol
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The

reaction mxture was heated at 60 degrees C under

reflux for approxinmately 16 hours.
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m xture was then filtered using a large frit gl ass

f unnel

to renove the white R&l precipitate forned,

and

the filtrate was placed on a rotary evaporator for 4

hours to renove the acetone.

shown bel ow. L) Synthesis of

1- oct adecy!l

-3-nethylimdazolium1l, 1, 2, 2-

The reaction schene is
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a separ‘at e| r ound- ot t oned f| askK; and
£6) It fton \e@mesiof F @npsy%hdderiisecd |t faol fraction ad%%“§/|fra%“°“)

St HydogaTdaggl T U cgifor i[de3&al Uf 1 ong.oofhe rjeacto.ma

mxtlure was _heated at 60 !ldegrees! G under—refluc—for

LB LI

3bpr kPRatlel §°96 hould TreBddck i ondMixt urle W Phen
bbi[ereds Usingsa | arg® fri170@t1ass funmdl to renblié t he
whi-tre—Kal-pr-eei-pttat-e_{ort the;H3:ttrate W,
5§'gce3d®g%ba Pg ar ez/%%or af&Eal 4 ?I%F{?rq tlo_renpve
the |aterore. 9Phe |eddshon %%&Eelﬁe i s ShBwn bel ow?-3K)

Sy Ftihesyss [of 1300 T 0%1125'(’7#44314' TFES).436M dazol | eapd
1.112 2- tietrafluoroethandesulfeonpte IMdaW
e abithéd [t ol 048 t et rlgﬁf’/dro?bEl 80 Pr?jso) gl as3
shakiey odssife pe®Ct | orpavessied.odkas fil | e@85wi t h| t he0.583
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C at which tine the i nsi de pressure was about O 72
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potassium 1,1, 2, 2-tetrafl uoroethanesul fonate in 7 5 m
| of dry acetone. The m xture was heated at 6 0
degrees C overnight and a dense white precipitate was
fornmed (potassiumiodide). The m xture was cool ed,
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1ST) Synthesis of |-butyl-3-nethylimdazolium
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magnetic stirring until the solid all dissolved. At
roomtenperature in a separate 1 1 flask

potassiuml, 1, 2,3, 3, 3-hexaf | uor opropanesul fonte
(HFPS—K) was dlssolved |n hlgh purlty dry acetone (550
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16H); 1.4 (m 8H; 1.5 (m 8H); 2.2 (m 8H); 6.3 (dm
JFH = 54 Hz, IH). % Wter by Karl-Fisher titration:

412 ppm Anal ytical calculation for C35HGOF6OAPS: C,
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H 9.3: N 0.0. TGA (air): 10%w. |oss @331 degrees

C, 50%w. |loss @359 degrees C. TGA (N2) : 10% wt .

| oss @328 degrees C, 50% wW. |loss @360 degrees C. T)
Synt hesis of |-ethyl-3-nethylimdazolium

[,1,2,2-tetrafl uoro-2- (pentafl uoroethoxy)sulfonate

(Em m TPENTAS) To a 500 mi round bottoned flask was
added | -ethyl -3- nethylim dazoliumchloride (Em md,
98% 18.0 g) and reagent grade acetone (150 m ). The

m xture was gently warned (50 degrees C) until all of
the EmMm C dissolved. In a separate 500 m fl ask,
potassiuml,|,2,2-tetrafl uod@ 2-

(pent af | uor oet hoxy) sul fonate (TPENTAS-K, 43.7 g) was

di ssol ved in reagent grade acetone (450 nm). These

sol utions were conbined in a 11 flask producing a

white precipitate (KO). The mixture was stirred at 24
degrees C for 8 hr. The KO precipitate was
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ibsplit ABq, JFF 254 Hz, 2F): -141.7 (dm JFH = 53
Hz, IF).HNWR (CD2C12) d 1.0 (t, J = 13 Hz, 12H); 1.5
(m 16H); 2.2 (m 8H); 6.3 (dm JFH = 54 Hz, IH). %

Water by Karl-Fisher titration:

0.29. Analytical

cal culation for C20H37F8O4PS: C, 43.2: H 6.7: N, 0.0.

Experi nent al

results:

C 42.0: H 6.9: N 0.1

Extract abl e bromi de by ion chromatography: 2 1 ppm
(V) Preparation of 1,3-dioctylimdazoliumiodide

[doim Tl

prepared as described by L. Xu, e
Organonetal lic Chemi stry,

I m dazol e (

2.72 q;

t al, Journ

1,3-Dioctylimdazoliumiodide [ooin][I] was

al of

2000, 598, 409-416:

0.04 mmol) and octyl bromde (3.1

.g; 0.016 mml) were dissolved in 55 m of ethyl

acetate. The m xture was refl uxed under a nitrogen
bl anket. Initially, the solution was clear and
col orl ess, however upon refluxing approximtely 1 hour

the m xture becane cloudy with a tannish col or.
m xture was allowed to reflux overnight.

The

The
m Xt ure

was then cooled to roomtenpesature (RT) upon which a
white precipitate fornmed. The m xture was extracted

wi th water
magnesi um s

vacuum yielding a tannish oil.
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30m ) .

After drying the solvent with

the sol vent was renoved using a

To the oily residue

was added 60 m of toluene followed by 1-iodoctane
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guaswearaagel fsmalll & 10 Her adwid thensdutshtese Rawdt wergl measured

aut omati cal | y open and ¢l psed.to.adjust the pressur.e
ey fagets BRERGMAReE R B AR R T & PRI e o
- MRIERS HRA SRS N ThtE] AnAPHACITHBNGRIAMRBABRIEon (C,), final
(Pfeiffer, nodel PKR251), andgfressures from1l0 1 to

2ahativar coneerdratioad Gre andiedlewdated galebibity €k 310 élsgmragided in
%gu%ﬁﬁ%EXUCk, nodel PDCR4010, , New Fairfield, CT).

8 é'ion mai nt ai ned the reactor pressure set-point
t 0 WablRi I3 prévides Yatibir C,T0E MrEsswnd Xanpatratetnpessurs @f 25
at 200 nbar mn 1 and the tenperature ranp rate was
sé at 1 OCmm1 . The upper pressure limt of the
stai nl ess steel reactor was 20.0 bar, and severa
i sobars up to 10 bar (i.e., 0.1, 0.5 1, 4, 7, 10 bar)
were neasured. To ensure sufficient tine for
gas-liquid equilibrium the ionic liquid sanples were
mai ntai ned at set-point for a mninmumof 3 hr with a
maxi mum tinme-out of 8 hr. The | GA nethod exploits the
rel axati on behavior follow ng pressure and tenperature
changes to simultaneously evaluate the tine-dependent
absorption and asynptotic uptake. The real-tine
processor was used to determ ne the endpoint for each
i sotherm The percent relaxation used as an end point
for the real tinme analysis was 99 percent. The m ni mum
wei ght change for real-tinme analysis was set at 1 ny,
t he acceptabl e average deviation of the nodel fromthe
acqui red data was set at 7 ng, and the target interval
for weight acquisition was set at a typical value of 1
ng. The tenperature variation during an isotherm was
mai ntained less than 0.1 0OC min 1. Safety features of
the I GAOO3 included a pressure relief valve and
for 1phe reactor. The
factory-installed relief valve was replaced with a
DuPont guideline relief valve (G rcle-Seal, set-point
pressure 24.5 bar; DuPont, WI m ngton, Delaware). To
further protect the mcrobal ance system from
over-pressure, additional relief valves were installed
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possibility of a flane. Thernogravinetric neasurenents
were corrected for a nunber of gravitationa
\NOmmmﬂgwmntroduced at high pressure as descri bedr/bg2006/018733
Hi gh- pressure gravinetric
nent of hydrogen capacity in vapor-grown carbon
nan0|bers and related materials [Proceedi ngs of the
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there is an upward force exerted on an
obj ect equivalent to the mass of fluid displaced. The
upward force ( Cb ) due to buoyancy is cal cul ated
gg@qugm;ﬂi where the mass of the gas displaced 'S

e obj e

ct

tem!

PRI 1o

o
A T

o

j ect (V1)
ven (T, P)
f the

can be
calculated by knowi ng the nass (Tn ) and density

Mﬁ&cdf f©I5Pg0 (ahdP)5 <O ovér a

e gas densities

?E&gmd adngenfrbmeo tth e bhs m:herTEe | sGAubElatfcts Wekingns.) these greegsured

ensity for each

NS BGRE R LREFSRET0

E&i&g@&%ﬁ?’?ﬂ?§$gre§

g[JPS

98d

ere

was cal cul ated using a conputer
Jangevel oped by the Nati onal

%Ml&_ee@ﬁ'@ rogy... @Méﬁ@era&h&m mo, 25,

ce fluid thernodynam c and

t30amaIerc, pspagivtlyes - REFPROP, version 7.0 user's

gui de,
Adm ni strat
Technol ogy,

Gai t hersburg, Mryl and, 2002]).

i on, Na

tional

U.S. Departnent of Commerce,

St andard Reference Data Program

The buoyancy

Technol ogy
Institute of Standards and

correction using the | GAOO3 system i nvol ves many
objects for weighing the sanple.
provides a |list of each critical

addi ti onal

t he wei ght,

conponent arrangenent

mat er i

al ,

density,

Tabl e 20

conponent along with

‘and tenperature.
in Figure 13 leads to a nmss

The

bal ance as shown by eq 28. This expression accounts

for the summati on of al

conmponents as wel |

as the

contribution of the absorbed gas mass (ma ) and a
correction factor (Cy) which accounts for the bal ance
sensitivity to T, P. The density of air ( p air ) at
anbi ent tenperature and pressure was subtracted fromp

and Pj
in air.
(Ts,P) - C

sanpl e cont

(Ts, P)

ai ner,

, P)

=readi ng (28) The I argest
contributions in eq 28 are typically those of the

sanpl e,

and cou

nter weight;

because the conponents were initially weighed
pb TJ,F) +mlL +ma miL Pg ((Tr s

ma —pg

t he

ot her referenced objects in Table 20 contribute |ess

because of their |arger densgipties (denonmi nators in eq
ionic |liquids were neasured
using a Mcroneritics Accupyc 1330 helium

28). Physic

al dens

ities of



pycnoneter with an accuracy of 0.001 g cm 3
(Mcroneritics Instrunent Corp., Norcross, GA).

WO piobitzd7rey, the volunme (VIL ) of each sanpl e wWesT/US2006/018733
e gl gled fremits pycnometric density ( p s ) and

dry mass sanple weight (p s), but volunetric expansion
(AV/V 0 ) due to the gas absorption was |ater taken
- nto-account as-deseribed-belpow to nore accurately
detErnine tRe b oyané&meifect The system was oper at ed
I nogtatic e thalofsseBbhp! | Y el imnates any
aeﬁo ?g Q 3

ynam ¢ dra rces due tp flow ng gases.
El ezdr obaloaes |are 03diti ve
i pbeam arm and i nterna

pressure fluctu
mni B9 this|effect, the bal ance

el E&Pr opi 530070
tectrofm reTheategghsxternmally with a band heater
toﬁgbtenp;$% ure of Zgyﬁ%.l OC. In addition, the
copponent t.sppernat uressqirovided in Table 20 are
measureqd for the sanple (Ts )land all others are
esi(-fat ed 214 eflore, ®%Borrection factor (Cf ) was
deternined afonct] of —f] P by neasuring the
buwgncy Le)%?%oct vvithodu ga sanpl e and cal culating a
[eastsquares fit to tare the bal ance. The correction
factor was on the order of 0.1 to 0.3 ng and increased
JdablgA8bt ed with decreasing tenperature and increasing
pressure. Initially the ionic liquid sanple vol unme was
considered to be constant and the nole fraction

9ol ubi l'i|tly cal cylXyt.ed W t hout [taking into account
buoyancy effectg due to sappl € expansivity. In order
{(eC ke‘ébbﬁoper(ﬂwg§gﬁgvn ortection due to the liquid
vu?gbe Lhd@%so st fefraction average for the
nolar volume, Vn , was used. Ym(T,P)=VIL (I -x) +Vgx
(29¥%.owher e0. YoMV P an@1 k6 repr ¢sents the nolar fraction
of gas iln the sglution (30) {Ts,P) =vm(T,P)p (T, P)
(328.9As |a 10P&t |appr o%?%ation,| eqs 29 and 30 were used
to et e hhechan yartteql i quid sanpl e vol une, Vn
, %?Ethe nggg%red T,q§3%%nditions. Eg 31 can be
subgto t Ut egopot 9 eq 28428 account for the buoyancy
change with respect to sanplel{expansivity. Besides the
eq@di0 brli uAS801 ubi | i t9:522 i me- dependent absor ption data

et tso—git iﬂed—usagg"rhe—Tﬁden gravinmetric
niggégalanggb?or each™ ,1P setl-point. In order to
unagarsst gnd3ashe tii me- depghdent |behavi or of gas
dissolviing in lilguid_ - we appliled a nmat hemati cal node
based on a sinplified nass diffusion process. |magine
a flat-bottom sanple container filled with ionic
liquid at a certain liquid |evel height (L). The

hei ght is determ ned by knowi ng the cylindrica
geonetry of the sanple container, dry sanple wei ght
after evacuation and heating, and the ionic liquid
density at the proper tenperature. After evacuation,
the gas is introduced into the Pyrex(r) sanple
container with a constant pressure at a given
tenperature. A small anount of gas will start
dissolving into the ionic liquid, and after a
sufficient time it will reach a thernodynam c
equilibrium that is the solubility limt of the gas
inthe ionic liquid at the given T and P. This
transi ent behavior with tine is nodel ed as descri bed
by Shiflett M, and Yokozeki A, supra; and Yokozeki A,
(Int. J. Refrigeration, 2002, 22, 695-704). Processes
of gas dissolving in liquidipgay be highly conpl ex
phenonena because of a possible evolution of heat of
m xi ng, the- subsequent |iquid convection due to the
| ocal tenperature difference, as well as the free
convection due to the density difference, and the
possi bl e change in thernophysica

to. . tenperature and
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properties of the liquid. The follow ng assunptions

were nmade for the dissolving gas (Shiflett,
W(YNOG/ZBWVG A, supra;
e of gas-absorption in |ubricant oil
Refri geration 2002, 22, 695- 704]):
through a one- dlnen3|onm
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By anal yzi ng experi nent al
we obtained the saturation concentration (C
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MB, and
A, Ti me- depePdEN$2006/018733
[Int. J.
(1) Gas dissol ves
tical) diffusion
convective flowin the
yer between the gas and
e thernodynam c

lished with the

and where the

the time at a given
Tenperature and pressure
-dissolved liquid is a

t he rel evant

he sol uti on do not
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eqcri bed by

due to the | ocal
governing differentia
(32) InitialCondition:
Boundary Conditions: C
dC=0at z=Ldz
ion of a dissolving
and
ionic
O corresponds to the
honogenous
and is zero
amount at t > 0 .
is assuned to be
anal ytically for the
s eqs 33 - 35 by a
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Exanples 3 - 7 and Figures 5 - 9 show solubility and
diffusivity results for several hydrofl uorocarbons
W@ b6 3276 HFC- 125, HFC- 134a, HFC-1 43a, and HAZ1W/BE2mP6/018733
B e B0 RAIA DI DO LC cblkgui A, [bm M [ PF6], at 10, 25, 50, and
75 0C. Conpositions were prepared that consisted of
HERGAMPIENGG [ bm n] [ PF6] from about 0.3 to about 81.2
nol e percent of HFC-32 over a tenperature range from
about 10 to about 75 OC at a pressure fromabout 0.1
‘ R &8O NS b BBvided
b R e el e
5 @bTdbleBDe percent of HFC- 125 over a tenperature range
fromabout 10 to about 75 OC at a pressure from about
0.1 to 10 bar. Conpositions were prepared that
GOBR 50, %l&fobliﬁgté- SHmpdnentswanttibtial t6 BasyaguCaldulhtion
to about 72.1 nole percent of HFC 134a over a
tenperature range from about 10 to about 75 OC at a

e |

pressurefromabout 05t 035 — o o
Esr“éffa‘? {ed t ha e]@onsi S ;vgéc}gmorg)l—FC-Nﬁ %%alan H%%{ylnj &%F%@&@r
fromabout 0.1 to ahout 23.5 nole per C(=r€8'°6‘f) HFC— (ﬁsa
Ve, @ (ENRRY @LPke 1angs, 1 r om BhelPF10[ T 0 jabolitSadble Cemp.
at a pressure fromagbout 0.1 tg rlzﬁfé??r Conposi ti Qr$
were prepared that gonsisted P 503 and °
[ bman] [ PFEhtefattegaabqut 6.5 tlo ab6Qi 79)7 mwl e |per dént

of LHEC EDn

of—HFEA52a—-pver—a-tretpesature— e—fromgabout—10~t0
¢ container b.598 ol PA 11
abollt 75 CURF cqainer | VI o abgit 0.1 too4 :

)N

bar kExarpl es Vre- 14 gnd 0Ppgures TossRd 11 SHow (Ty)
SOl lIHJI Ity apgh i T usi yggoy resul @ad'ror HHG3E32 (I n 30
fqp\/pral additional ilonic lighids -JLDE1a
[ briing [ BEAPUtaisER|[ ¢ FERBmet FH “5@ Y RIE
[doid [ 1], [e]m)m] [ b”FE(B)OﬁS?de Tunmmnrr] [bTRANSI mi de] 25
and[pn"ﬁy]lu IVDI Tt MpoSt ST ltpdrel

t hat® consi stg of HFC-%%L"OZﬁd [bmsrﬁa,[ BEA4] j)r'aunm ahmn‘go
0.1 to about 76.5 nole percent of HFC-32 over a
tenperature range fromabout 10 to about 75 0OC at a
pressure fromabout 0.1 to 10 bar. Conpositions were
prepared that consisted of HFC 32 and

[dnpi M [t TEMSet hi de]- from about 0.4 to about 80.2

nol e percent of HFC-32 over a tenperature range from
about 10 to about 75 C and a pressure fromabout 0.1
to 10 bar. Conpositions were prepared that consisted
of HFC-32 and [omi nj[I] from about 0.4 to about 41.6
nol e percent of HFC-32 at a tenperature of about 25 0C
and a pressure fromabout 0.1 to 10 bar. Conpositions
were prepared that consisted of HFC-32 and [doim[]]
fromabout 0.7 to about 46.8 nole percent of HFC 32 at
a tenperature of about 25 C and a pressure from about
0.1 to 10 bar. Conpositions were prepared that

consi sted of HFC-32 and [eni ni[bPFESi ni de] from about
1.0 to about 66.6 nole percent of HFC-32 at a -
tenperature of about 25 C and a pressure from about
0.1 to 10 bar. Conpositions were prepared that

consi sted of HFC-32 and [dnpin] [t TEMSI nide] from about
0.8 to about 64.5 nole percent of HFC-32 at a
tenperature of about 25 C and a pressure from about
0.1 to 10 bar. Conpositions were prepared that

consi sted of HFC-32 and [pnpy] [ bTFMSIi mi de] from about
1.0 to about 63.9 nole percent of HFC-32 at a
tenperature of about 25 OC and a pressure from about
0.1 to 10 bar. Figure 12 shows neasured i sother nal
solubility data (in nole fraapion) at 10 OC of the
systenms HFC- 32, HFC 152a, HFC-134a, HFC- 125, and
HFC-143a + [bm n][PF6] in terns of absolute pressure
di vided by the gas saturation pressure (PO) at 10 OC
shown by ratio (P/Po) . The saturation pressures for
HFC- 32, HFC- 125, HFC 134a HFC- 143a, and HFC- 152a at

A PN NP~ ~ A A ~r~eN 1L PN oy e— A A AP/~ A




cycle working fluid. In particular HFC 32 has negative
deviation fromRaoult's law as shown in Figure 12. A

W@ 0wpasi77é on was prepared conpri sing HFC 32 anPICT/US2006/018733

5

10

15

20

25

30

[bm M [PF6] from about 0.1 to 63 nole percent of

HFC- 32 at about 10 OC and P/ Po from about 0.1 to about
0.63. Strong positive deVil@®S%ns from Raoult's | aw
(i.e. curvature above the dashed |ine) are nore
typical and indicate refrigerant and ionic liquids are
| ess sol uble and eventually may forma liquid-liquid
phase separation. A conposition was prepared

Woatgs cleiml IFC- 152a and [bni n [ PF6] from about 0.1 to

about 80 nol e percent of HFC- 152a at about 10 OC and
P/Po fromO.1 to about 0.86. A conpositjon was

pr epar. esln appepstus forgerhpeatiBiadi s e piAoASEIE6] f rom

about 0.1 to about 72 nole. per t F dnt and an
about(2} 8 @Eﬁoé o tgf“F%’nPF 8&13%%83) ?g : Tg{t%ﬁao&%%ﬁgg. 84. A
QLR Ltion was prepared conprising HFC 125 and

2?nbm rr?tlfPF 6] fromabout 0.1 nple to a outqggr%fermldah

per cefb) aoenbiar thaEreativesida tmEHwe EoFh o0} t gid hpats the

0.1 to about 0. 88. C | @ AUES tH! BlRddbest, and increases
Wi@isﬁﬁmﬁ@éf’%ﬁ%ﬁé’n@%% td PF] fromabout 0.1 to
BROMEss@® ot EreRbtesantvagds; about 10 0C and PZPO from

about 0.1 to about O0.90. MPLE .1 SO ' '
Pr oce ) aTepEnE! HabESETS (oL FOBD WP G et otees

%‘e?v&é@%@r&%fﬂ{éﬁ@%ﬁ@& Heat Capacity [J-nol,-i.-Kv-

‘ e4. Binary Interaction Pagarlet e({s t%f rant
Ref ri g anprefiisorbdrtioPaddviceDtrewsh rrdch rigm Iquid Teiriee

Experinmental PTx data sho ' 21id 16 ixtur
premadpopen1asy s 0 90} BreiRERE AR i b fomh  mivture
et .i cal ALKkb sor-pr "t iron
%\Egaéllﬁggggrgp%égﬁggﬁ%’wamces. - -1 é 21 .é\bs rptio : oerant
Cycl e (epamdévtaporator gt Tecervsrine mpytuierg ﬁ u fﬁg V?‘P% %ﬁ%‘; o
0./10 0C , an = - ol AMR 2:vhablae €h ini
WF?O%O%@ Q{?e%rre est“Fegé u\%/taﬁc)mr oé’ﬁ&? eeévs?ora{1 ano? remaimng
B’@‘F‘i & AR @i&st@ﬁmgfcﬁggipggions Absﬂﬁri@ﬂwlrva@fél e
er f ormances. a' ) sorptian cycle Ll :
| Tcor(f) a TAmprepses tha gryeives (g B Bortiop ég a{neéiq%%an:ﬂ%por’
-. 1 kg-s (b r 0@ FheCiat Bortion Gif thenaefiigelamb mapor
Imﬁrg@%Sihe4#78¥%8&8%??’a%g%§r§éegi&kg-s %O (c) Absorption
ChGh&cdidetlet; amds: Tg | Tcon | Ta | Teva = 60 / 40 / 30
/ 10 0C, and_nr

=1 kg-sU ! f.r -. * . leavi
PCT/ Usizbo okt et dsrarhs 1eg brodiep f b refiigerant vapor leaving

(HEG: ' - met hyl i m dazol i um
h@%%%@é?tgﬁ%’lot?gﬁg%débe?[ bmn [PF6] A solubility and
diffusivity study was nade at tenperatures of 10, 25,

50, and 75 OC oyer. a npr = Talelo) { o 10 bar
wher e ghéﬂf&?% Siff’]ftgglp(%%ﬁggg%ﬁ mrégmﬁ?%d usi ng a

gr avi Nty rinCabibibes Ak dnes andxtuteeoftia ffivre/pf » sefrigppnt and an
wer e cal cul ated usi ng a one-di nensi onal diffusion
mebeirbetial ysis. The initial concentration (C0) , final
saturati.on _co | i dir &l tael hbdogtskr and heats the
sol ubi f(*?)t%/gf‘%?@%‘?ﬂlia?%éé’%&eég@p%%iﬁ%ed in the table. .
Tahk&Se *septinte Tafrigednty th payov iforen,dzem the pbsohenggnd pereases
Xcai ¢, and Xmeas_.at terrBer_atures of 10, 25, 50 and 75
0@he pressyeef thergfisqapi @hoh| 31T Table 7d" A ..3

PCT/ US?(Q)OQ ! cgn‘l})rc%sgﬁt’ﬁat receives the vapor from the generator and further

increases its pressure;
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Solubility of pentafluoroethane (HFC 125) in
| - butyl -3-nmethylimdazol i um hexaf | uor ophosphat e

W@ pioatizd77¢ PF ] 5 A solubility and diffusivity BCUU§2006618733

10

15

20

25

30

medepiat J el al ur @sciols e vah froadtheanthpGsQTId\rendgpses
presg re range fromO to 10 bar where the solubilities

tHeXapasundenpressure esuligddusi ng a gravinetric

m cr obal ance and the diffusivi ' érant 184a
usi néP & BHEVER T ‘h%%"&d%"ma :1:’1%#) %(1%4 %ﬁﬁﬁg}gaellldfg g?ﬂ;lg i s. Th‘gltrjg

dddddBhscE HAERBLE abhaR thERyessirend the diquidatd fpm a mixture of
concentration (Cs) and calculated solubility 10
lig¥iaind vaparr reftages®tpr ovi ded in the table. Tables 8a,
8b, 8¢ and 8d praqyi : ofBeui®.anXcaper, refrgtrant
Xnad Dy eeVr‘?B%l’r"“g fﬁ*r%t?%%?%f%?‘g %{slf(ﬁgﬁ_’o and 75000 .
t%ﬁ%ﬁsi ¥eboeh TrRbpessire T50IBHCOBICOLE 7183 VRRRIES g5 femfRns
CEXAMPLE 5 Solubility gf 1,1,1-2-tetrafl uoroet hane
l{gakCo1fena yefrigeranbVARP-28¢ net hyl i mi dazol i um ot
hexaf | uor [akdn Edehalvaporsiehvihg Kiet grapergtor to the
difftgr%icgﬁ&gftﬁg@aﬁgétﬁade éat terrg(ératures of 10, 25,
Morband 75 OC over a pressure range fromO to 3.5 bar
where the solubilities (Xmeas.) were neasured using a
gravinmetric mcrobal ance and the diffusivities (D) )
wer e §a'p&]Ual t RhsUskadin Ot invieion dic eindpaesy gniocated in
nodel “ana fgi_s. The initial c ng\e/g[t ation (C0) , final
prkimiay toom apentanedism BiFPEedy P AFUCal cul at ed
solubility (Xcaic.) are also provided in the table.
Tabl es 9a, 9b, 9c and 9d provide data for CO, Cs,, D 4
Xcai ¢4, afapfaeass adcotdinptr Glim dswhreipdhe condengsr i pcaigd
0C, respectively. Tabl e 9bTabl 2119&‘ Tt%gl e 9d EXAMPLE 6
Sodxitity te yn efpieat; mediviy PEIPATH 'SRHSRE ( HFC- 143a) in
| -butyl -3- nethylimdazolium hexafl uorophosphat e
([bmm [PF] A solubility and diffusivity study. .
made at Agaperaturesrdng 10Clag 1 werendhge Seati/g fOcAted in

pressure range fromQ to 7. re the
Popumityite P@@gx%&é&‘im Ve C?r%ogtzcrhcroe using a

gravinetric m crobal ance and the diffusivities (D)

were cal cul ated using a one:di nensional diffusi di
nmodel @GnahypgpaatuFhecdr@ing jtey Clam 2 whergind Fg@gog%plo{%tlocate n

Co)7' 11l al ,saturati i&n (Cs), and

PGt 9 ORI iqi?‘illﬁlgzbiglg%&g%?gg%dlal s provided in the
tabl e. Tables 10a, 10b, 10c and 1Qd provide data for

C0, Cs, D, Xcaic, and Xneas .t enper ; i
50 an d7.75AII:,aPp@f§E’éc‘%q09’§|“}g. torg%?"é‘ T?Pé %ﬁega‘lg @rg%fflegg‘%m °

10d, . | ubj |t neld tHa FCodSgamg iof 2
s BT B e

h
( hparomhorbEirbdn,A s ol yfolrddhioro AuatoeArPelys| /i t Pog?%@ci;o%gon, a
de at_t tres,pf 101 28,0500 A RorieaMirctarbon,
g%ggegagarbog,g}{f)gtp%f oh ) H g%?’ a\%{r}ere tﬂ‘go drgearbon

solubi. | 'p{ei B85 fiiRatd hyesQrtwmas selected Siongthe group consisting of
gP"g‘w metri c m crobal ance and the di ffus&v' ti e§ gt?z}ight—chain
WET, 60 0@y steslighitatiains bragiched pe cylisetEEn 41 diif Pust ’
nodel _apal ysj.s. .The initial concentration (C0), final
s&ranched W%Bﬁ@g{ﬁf‘?sati on (GCs), and cal cul at ed

solubility (Xcaic.) are also provided in the table.

Tabl es 9a, 9b, 9c and 9d provjde ta for bon i
Xcai ¢ dhd Adepreraits pesRsdingtiar mb%a \I’g,ere%?%mgﬁlg r@gr on 18

g@p[e%%gggé;%ﬁg%-r%%@ 1}%3){3@@/ of: . difluoromethane (HFC-32),
e .
pentafluoroethane (HFC-125), 1,1,2,2-tetrafluoroethane (HFC-134), 1,1,1,2-
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Tabl e 11c Tabl e 11dEXAVPLE Sol ubility of
di fl uor onet hane (HFC-32) in
WO 20wat134778- et hyl i m dazol i um t et raf | uor obor at ePCT/US2006/018733

i e bl B 1k A& sol phi it A Lyd t -
BB RO g ot phesdiies 1

€S Sthehe (HFTR1570/ard fhorddhder(Hiield@)t he sol ubilities
(Xnmeas.) were neasured using a gravinmetric
m crobal ance and the diffusivities (D) were cal cul ated
usi ng, a, one- di | ' i dryeloystlsoroddiison
init iggal c%ﬁpcagéﬁtgérag(%iogﬁ E‘g)?faﬁrgis]nvgl&rggtq Slllr}la?]ir&on
i§ Chie sl fhgrbmBthafss(HCBA@23.al cul ated sol ubility (Xcaic.)
al so provided in the table. Tables 12a, 12b, 12c and
12d provide data for CO, Cs, D, Xcaic, and Xneas at
t enpeypt RRE 74Phekein hetResMluoredarbon is
raby oLk Epefitod thooRing ROCATA TAmdein L cRp e A
&ohlotidi fltoyornéthetie (GRS-dPet hane (HFC-32) in
|, 2-di met hyl - 3- propyl i m dazol i um
tris(trifluoronethylsulfonyl)nethide ([dnmpim
[ t TEVBTeA R afisiraths 8&@ouding itd Zlad wihdréins fitiorgeastandy selagted
made at tenperatures of 10, 25, 50 Lgnd 75@@5 over ahé
foegbe grwup spesstingsfperiusrapethate (il and @edBioresthaeEs-
%eas.) were neasured using a gravinetric

r obal ance and the diffusivities (D) were cal cul at ed
usi ng a one-di nensi onal diffusion nodel analysis. The
initial concentration , final saturation :
concehtr atilo APRARYS %ﬁ‘fé%%g 4ol §ﬁ38 o‘f’% RaRa y“?%zg‘é?%?’ fed

| gleded Léhsistiaploe sncti@me, dtBhpe, Egylene,

g&%@%@%%ﬁ%@d&?@ t1t‘hgr %&) C, D? Xcai ¢, .and Xnmeas
atoparepeclaplopere, pfope0s, 126pY16®, Bane huigne.aad fxdufaps] y . |
t;: 1 [Jibi .a ./ .:: . Table 13a Table 13b Table
13cEXAMPLE 10 Sol ubility of difl uoronmethane (HFC 32)
in | -q8t yAn 3ppmeithy hidordiagabiClaii 0diiseeif [aorefrigerfrt]is Aelected

lubiTity and diffusivity stud de, at
tfempdsaup shspEns chAFCA e te PiRgb s Mk e HEC-

h Iph ey € nea rgasur ed

L G e T B e G O R T s vi t e
(D) were cal cul ated using a one-dinensional diffusion
nodel analysis. The initjial copcentration, ()., fi
sat ur df od\Ic EPRBHLF ACPER! fzﬂaalﬁﬂ e Cul reGbJ thd aB&rbent
sol ubi | i j | so provided in the table.

g’g}%glsgsh&%rogw égo%%t ﬁ?%r C0, C, D, Xcaic, nd Xnmeas
t a tenperature of 25 Cor:".i" .;:[! iful 1a" '

N |
25 Gi 11 udSonbiapsaiskeecoi iy el 4 R e ent bmffiscs

| Ol Hendet ARl Tiddidis. A solubility and diffusivity study

was made at a tenperature of 25 0OC over a pressure
range fromO to 10 bar where the solubilities (Xmeas.)

wer e sured using a_grayi [ ol : fAses
G 11 usio An pafy fePrthEi CRlp 18 i Rl ARe Rl Cohf

O g i NBRELA M Bieffoiy enskutebfanal ysis. The initial
concentration (C0), final saturation concentration

(C8), and calculated solubility (Xcaic.) are also
provided in the table. Table 15 provides data for CO,

C, D Xcaic, and Xneas at a tenperature of 25

C. Tabi e"15r - " 1 EXAMPLE 12
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Solubility of difluoronethane (HFC 32) in

| -ethyl-3-nethylimdazolium
whe@epeiraf | uor oet hyl sul fonyl)imde ([em m PCT/US2006/018733

[ bPFESI i de] yfA-sol ubi lity and diffusiphty study was
erature of 25 C over a pressure range

from Ogéo 10.bar wgeere the sol upslitig S.) were
measur e ) gravi nmetric m crokalaqee and t he

di ffusiyiti {P) were cal cul ated ys s

one- di nensi\pnag dlffu3|on nodel ana gN The initia

concenRPati oN (COR3 final saturRPi on bbncentratlon (C
), and calcu”gted solubility (Xcaic. )Bire al so
provided in Rhe table. Table 16 proviBes data for (0,
C, D, Xcaic and Xneas at a tenperature of 25
C. EXAMPLE 13 Sol ubility of difluoronethane (HFC-32) in
|, 2pgiigmidiy| - 3- propyl i m daz@yridszinium
bi s(trifluoronethylsul fonyl)imde ([dnpin]
[ bTEMSIi m de] A solubility and diffusivity study was
made at a teﬁgerature of 25 C over a pgessure range
fromO to 10'bar where the solubiliti (Xneas.) were
g a geavimetric n1gpobal§?ce apd the
I were cal cul at ed™ystng™~e

measur usi
di ffusl VNIAS
one-di men | |ffu5|on nodel an .

concentra c-/LLQ% final saturatioq peent rati on
(Cs), mYd caNcul atr®l sol ubilityR(Xca®B) arR®al so
provided in the table. Table 17 provides data for CO,
Cs, D, Xcaic, and Xnmeas at a tenperature of 25 0C.if-

+ -Pyrihillinium ' { azinfhm T1:iiir oL,

ir o, q 1/ EXANPLE 14 Sorhbl [ty of
di f1 uor omet hane (HFC-32) in

The initia

| - pr I-3 nehgilpyrldlnlum

bi s( |quoro hyIsquonyI)ip?de ([pqpﬁ] [ bTEMSI mi de]
[ I Vi S dy ag made at a

ange fromO to 10

N -re measur ed

usiang 1rayv 1€ n1croba| ffusivities

( :ﬁmere culdéed usi ng &I0 o d‘nen dional

di f fusi on|nodel analysis. The ini;gal concentration

(C0), fin saturation concentrati (Cs), and

cal cul at & solubility (Xcaic.) ar also provi ded in

10 the table. Table 18 provides data for CO, C, D
Xcai c, and Xneas at a tenperature of 25 OC 15 20 251!
" Inhidazdlivbh EXAMPLE 15 Sol ubPitazglivmf

1,1,2,2-tetrafl uoroethane (HFC-134) in |-butyl -

met hyl i m dazol i um hexaf | uor ophosphate ([bm m [PF6] A
solubility study was nade at tenperatures of 10, 25,
50, and 75 C over a 10 pressure range from0O to 3.5
bar where the solubilities (Xneas.) were mneasured
using a gravinmetric mcrobal ance. Tables 20a, 20b, 20c
and 2Qd provide data for Xmeas at tenperatures of 10,
25, 50 and 75 0C, respectively. Table 19a Tabl e
19bTabl e 19c Table 19dl-.- li ..- 1L .::::si in*

val.- o "]] EXAVPLE 16 The description of the

m cr obal ance conmponents shown in Figure 13 are
provided 5 in Table 20. Table 20. M crobal ance
Components Contri buting to Buoyancy Cal cul ati onC ai ns
What is clained is:
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1. An apparatus for tenperature adjustnment conprising
(a) an absorber that forns a m xture of a mxture of a

wo edosiigigr@nt and an absorbent; (b) a gener at or PCTIES2006/018733

10

15

20

receives the mxture fromthe absorber and heats the
m xture to separate refrigerant, in vapor form from
t he RBsor bentR'and increases the pRéssure dR,the
refrig Xapor; (c) a condenser tYat receives the
vapor fromMMhe generator and condenseks ¢ vapor under
pressuy a liquid; (d) a pressure/fedudti on device
t 4E liquidrefrig eavi he
C asses$Mto reduce the pressurgyof thélliquid
to forma mxture of liquid and vapor refrigerant; (e)
dhhiexcdpmor at or t hat recei ves t heOrazdiune of |iquid and
vapor refrigerant that passes through the pressure
reducti on device to evaporate the remaining liquid to
formfirst and secgnd portions of refrigerant vapor;
(f) a conpressor yhat receives the first portion of
t he refrigeqanﬂqapor, i ncreases the pressure thereof,
and passes t i\rst portion of the refrigerant vapor
\.and (g) a conduit that passes the
second thfk4 efrigerant vapor |eaving the
evaporator to'fhe absorber. 2. An apparatus for
tenperature ad gstnent conprising (a) an absorber that
forms a mixtuds”of a mixture of a refrigerant and an
sorbent; (b) a generator that receives the m xture
10 HE absor ber and heats the mixture to separate
refrigerant, in vapor form fromthe absorbent, and
i ncreases the pressure of the refrigerant vapor; (c) a
conpressoR'that receives the vapor fron1£ﬁ@ gener at or

and furthgr increases its pressure;: [/ , "= ""I'
PCT/Uﬁ;OO (9187 (d) a "cdiadeiisef th recei ves
t he Rapor B romR'he conpr essor and rm_e_n?\@_t e vapor
under prefsure toaliquid; (e) a ggessu e reduction
devi ce thfqQugh which the |iquid refrigerént | eavi ng
t he conddrRSer passes to reduce the pressype of the
li,quid to forma mxture of liquid and por
r%ﬁ#? T, (f) an evapor%?ﬁw)'wgt recei ves the
m xture of liquid and vapor refrigerant that passes
t hrough the pressure reduction device to evaporate the
remaining liquid to formrefrigerant vapor; and (g) a

i int hat op s srefri [ 4l EN h
R R 1 BE R R R B Al BB BB Lt FRERER i grow
teon€isingroft wherein the condenser is |ocated in
proximty té an gbject, nediumor space to be heated.
4. An appar 1 us Hécording to Caim2 wherein the
condenser ié'|00ﬁ£§ Ln proximty to an object, nmedium
or space to Be heat gl 5. An apparatus according to
d ai m 1 whe(g) n Qi eVdporaCoto Cg stragght-ebhin rbrpmaed ot tyclic

to an object, medium or ace t.o cool.ed. 6.. An

appar at us accor d?l:%net g @lﬁ%l?’n Oftt]\ﬂﬁglﬁé Fﬁbs{lﬂge%\‘i"éﬁoﬂa}lﬂ% one
is located in prgxhbht sldcRdefo bR GrouBEHsEh e of SRASEF, 1,
to be cooled. 7. An apparatus according to daim1l or

2 wherein the rePH, d8kantd SEs sel ected from one or nore

menbers of the gr SISk of  a. . )
hydrofluorOQQZboﬁggg'ﬁ r8%§?gg%?fﬁ%#%%ﬁ?%%ﬂymﬁmEdOrcyﬂm
chl or of | uor ocar bgiRane of | AMRdnRC BdhPMsind2oncCt th¥8, hd¥toatoms

Ar, H, H2O and a non-fluorinated hydrocarbon,
, selected from the group counsisting of O, N, Si and S, and
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wherein the non-fluorinated hydrocarbon is sel ected
fromthe group consisting of ClL to C4 straight-chain,

whe@naeds or cyclic al kanes and Cl to C4 PCT/US2006/018733

10

15

strai ght-chain, §sianahedubdtite¥€|vith al K&ReDne nerfier selected
apparatus according to Cdaim7 wherein a

hydr of | uor ocar bofromsﬂ@@r@m@@srs'imgwﬁﬁﬁleBgﬂﬁdeH NH; and SH;

consi sting dj-f | uo onet F

pent af | uor og)han 01985)" % ut%‘ﬁfr% t‘%t%am 67 SBThshted

( HFC-134), 1,1, 1h&eﬂohryl havink one tbithree(lig@rbhtohdd inllegendiéntly
Mo L .1 tetrafluoroeth arie (HEC-134a)

1,1, 1-tri f | uor oetdhested frpndhergraup consisting@if Q. D% rSb @t inand

(HFCG 1 52a)4,@ndcf |

appar at us %C)g C d"?g%ﬁ)ﬁ%@d/%grk Q&b% Stbstitfited heteroaryl

hydr ochl or of | uor bmang)cmeStol ﬂumﬂheuenﬁxdmmondnpendmﬂy selected

(HCFC-22). 10. appar at us accordi.n to? %all\r]n 7Si amd S;

wherei n a chl or of PBor B€arSYp j consistn

di chl orodi f| uor ogRLRANS.d QEtSEnuilt@a aryt Qr SshbstficBARAS &rYShas
according to Claim7 wherein a fludrocarbon is

sel ected from t hengtmtipee elli@tlsxemsgnldepefndcrﬁtl}uwlmtgd e the
(FC-14) and perfluoroet han ,FC- 116). 12. An

appar at us, accor &iH§ P& 7 wherein a
non-fluorinated 15 1hyomlq§ac91qg1 dr <S8 est aehifit@AnibNBranched
group consi sting of nethane, ethane, ethylene,

propane, cycl opropanedr [yelise Akang, op fkaise opHoRallyesubstituted
but ene and i sobut ane. i [ t
Claim7 wherein a ref ?Vl:hger Q%S?Plgéé%@(% g@%@%@m t tﬁe sroup
group consi sting of He&GsBfing LECH BI5F I,HEE,NIBH,andSH,

HFC- 134a, HFCG- 20 143 HFC- 152a, HFC-1 61, HCFC 22,

FC- 14, FC-1 16, CFG- > 14. An apparatus according to
Caim1l or 2 whereiq apsorbent conprises one or

" more ionic liquids. 25 T5. An apparatus according to

20

25

30

_CI aim7 vvher ei n thet aSHoraluént conpri ses one or nore

B K RECR? o 81 AR gy a9ty PG fufh e frou

fg&mstlﬁgogr oup consisting of:PyridiniumPyridazinium
Pyrazi ni um | mi dazol i um Pyrazol i unirhi azol i um Oxazol i um
Triazol i um RIDR FECH4I- C®H5, ot Co Yo Cr sireghkrhaigybrgneheg orcpelic

Phosphoni um Amma l&{i’% 9 se ec’tggsfopgﬁt\{n ﬁstltﬁéd With HLaBone

are each i ndepende

consi sting of: (igenither 6¢ledtednfibmg e groind bbnﬁéfiﬂ% of GT2Bk, F, 1,
or C3 to C2 straight-chain, branched or cyclic al kane
or al kene, optio NHZS%@SSH:t uted with at | east one

me ”F 59 r sel eﬁéﬁ’fj fégg tlhﬁs, ok Q%E%@%Ecﬁa?_%ﬁt Qﬂalﬁftg&cheﬁ or cyclic

stral ght chai n, bﬂmn@lmdalkcnecycompusmgkame tmrthadd<hnteroatoms
conprising one to .t het er oat ons ecte rom t
group consi sting ?}P‘g@?%ﬂm © AR %Onshsﬁlﬁlgrﬁﬂ f gﬁ/an‘{]g and
substituted wit ho@ﬁoﬂaﬁ?%bﬁmﬁtem Fat Slséseccin%dmfsﬁ@sp &én&ted
group consisting of C, Br, I, O4 NH2 and SH;

C6 to C20 unsubstfnonutﬂmjgrauyconswtmg:gf €b BI2F, I, OH, NH, and SH;

unsubsti t Ut& Cs to Cps unsubstituted aryl, or C; to C,s unsubstituted

heteroaryl having one to three heteroatoms independently
selected from the group consisting of O, N, Si and S; and
%) Cs to Cys substituted aryl, or Cs to Cys substituted heteroaryl

having one to three heteroatoms independently selected
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het eroaryl having one to three heteroatons
i ndependently selected fromthe group consisting of O

woORooki2emel S; and (vi) C6 to C25 substituted apgl/pSm06/018733

10

15

20

25

30

G to C25 subst gyt egheh %‘Gﬁl&a&‘ﬁ“ﬂﬁ%om ;’(Ee KO &hrega s;

het er oat ons i ndependent |y sel ect e group

consi sting of OwheiBisaidnuibSjtutet earyli mr siistitusadobeteroatyd dhas
aryl or substituted het eroa has 0,.t hr
substituents i n&’@ﬁgﬂ& iléFeé’é GP? ?%ée%f’tgﬁpﬁom the
consisting of: Lyouy Q-G'%Slsﬁﬁgdﬁs or C3 to C25

strai ght-chain, branched or cyclic al kane or al kene,
optional I'y substit(l)e6Hai tGHat OII Eage Gonetraighbehain, branched
sel ected fromthe group._ ¢ nsj.stin I

N2 and st o o, s RpBRE G o fketd orffonally luhfbred

R8, R9, and R10 are aﬁqhaﬂ Rdepesdaahbar stlcadt @einf ﬂm‘lgroup
the group consisting of: i or C3 to

C(vii) -CH3, -C2H5
C25 strai ght - chai n, moaﬁ&tﬁ@oof)&h By &, L.OH} KFaand SH,
al kene, optionally th?%t ituted with at | east one
nmenber sel ect ed frg & group consisting of C, Br,

F, I, OH NH2 and SﬁlN]{Iy,hrid) -CH, -CH5, or C3 to C25
strai ght-chain, br d cyclic al kane or al kene
conprising one to ‘Hr eroatons selected fromthe

%’gt e 8 d’cﬁlty' N9 04 t\% oNR!SR? affid RS, RAMKE ROIFPORAE] dnd R can

With at | east oné menber ‘selected fromthe
gogmknercfma syélivgpraficyclic aanylpr alkenghgropp2 and SH, (i x)
C6 to C25 unsubstituted aryl, or C3 to C25
unsubstituted heteroaryl having one to three

het er ot Qﬁ’éaﬁﬂﬁt@ﬁ@@ﬂ&@fﬂlhg tcﬁ@laﬁﬁtlsdvlfetéimahijl en@ bf} 6P any group
consi sting of S and.(x) Cb

squ@qrﬁmam@@eafﬁ Ro:rR(;g x% @ZERstsR\l%r@t% CH@P@F%&ryl

havi ng one to three heteroatons i ndependently
sel ectedfromthe group consisting of O N, Si and S
wher ei 18. ki sprfidisd adcotdinly frGlhinod 4 subestin b fcmit liquid comprises

2%‘ ;ggggp@qtgi‘g?gge@ggq};@h@g;@g%bg 31 SRS 1CERGBT,
Hsé‘sbg kaen @jra @baf-’fh ;0" AIO %ﬂedmbaﬁvqlsoar [Po41

aneo tlonaly Substituted with at
o[rifPO@ertEHﬁP@dl éHS@d] fiCotilAhel gnUp SEdhsing ahy @u@ﬂnmd anlon
Br, F, I, OH NH2 and SH, (2) OH, (3) NH2,and (4) SH
and wher ei n optionally at least two of Rl, R2, R3, R4,

RS R6' 197 AnRbpafius 26tr t @'IhutnOgEem&felﬁ @rﬂMcﬁln@béd|dn¢on is
or bicyclic al kanyl or al kenyl qgroup appar at us

asstestedi fpm othel granpl Govsigting wia F@ne[Pé%] Sb@ﬂy risapsls

Rg{(gl%ﬁé@ 2023&%%%@23% [%(gégr aths’ dccorggl:%%)zm

q(lgﬁmﬂzg,ofé\jaﬂn PIn_ CELB0HECT) qui [cCFéGm@IJ SeS]GNQERHSF:SO:]
[se ecte ][:r om t e gr 0 %@%&@]ﬂ%ﬁ%? %_PB%]@QF%CHSOJ )

[ @%ﬁzodﬁ\%&(}h]{ NOB] Eng,,b%%Q%CFZBB% 3 [g(g%%l%S@z)zN]

f [(QB5CFECELLGyhHNID a:nd F.
20. An apparatus according to Claim 7 wherein the absorbent comprises

one or more ionic liquids, and a refrigerant comprises from about 0.05 to about

99.95 mole percent of the mixture of refrigerant and absorbent over a temperature
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19. An apparatus according to Caim 18 wherein a
fluorinated anion is selected fromthe group

we@omwsiltstireng of [BF4] , [PF6] , [ SbF6] , [ CF3SOBIT/IS2006/018733

HCF2CF2 508 C , at
(R 55 orerorp PR ED) DN pe 8 poe SRS e ¥ e
Fom VAma@eh ter2iGeR] pressiteE 3CF20CFHCF 2S08] , [CF
3CFHOCF 2CF2S@3] , [CF 2HCF 20CF 2CF2S@3]-, [CF 2ICF
20CF 2CF2S@3] -, [ CF3CF20CF2CF2SM]

[ (CF2 2%@ 4 HCRASER 12N 2, whBdid the #fxtufof
appar atus ‘ac %%ltur?g c%o aim7 wherein the gbsoer bent
egfriperastemd ahsorbent womprisesrancadditiyeisdscted fignathe gioupgronsisting
c rises from about. 0.05 to abouyt, 99. 95 nol e percent

8? m%ﬁ‘éal?ﬁnff’ﬁ?%o%f L@W?’ﬁgﬁbgﬁﬁmﬁg YB%orbent over a

t enperaturerange fromthe evaporator tenperature to

t he gener ator t enper at ur_e at a pressure fr om vacuum to
the ci2Rti dal agpasteupecording tanClgppat sarud thelcisr BbRgated as a

Caim1l or wherei.n the .m xtur efriger. .
SHBarR » d5sPr Bodaaailry BT BhafiFht BRI Cooting
g%;gé{ﬁ KRS B hédd@umb. | ubri cants, corrosion inhibitors,
stabilizers and dyes. 22. An apparatus according to

Caiml1l or 2 that is fabricated as a refrigerator, a
freezep, | L D& qbhp &Rl bF AR Ybjec®Nmedium or a
indust%r%i a‘lgrbcrgéc:)%ls%%{sﬂt&gﬁ?mﬁeatgr or heat pﬂeﬁp. 23. A
Bpaeessmplicingad) usting the tenperature of an object,

medi um.or a_space, conprisin a) ,absorpi refr. gerant
vapor (@ %hﬁorgﬂpgéﬁglﬁeﬁgﬁf’ RY ‘%ﬁ#a&’spﬁ%f?ﬁo ,nlaﬁ)rmﬁ%%?’i ng
the ma ERinkAns SRROAL Qo fs8hdrhtd &€ AiPerank,NnV AOE f6:@,Mrom the

from t'he absorbent and increase the pressure of the
rabforbeggrad inoveasothe pressursor desrelgprameap@s r i ger ant

vapor under, pressure..to a |iquj d: kNG 4t he

pr essd?)ecoélfleli)sﬁkg F&%P&e‘if‘%*fﬁpgg‘#lgdne{ %Qéas%\gsg@gg lrglzgliif i ng

the r iy rgRCAB! the QréRure bf Kl liquid ®aiendht paid eoqeraing the
refrigerant vapor; (e-1) nmechanically increasing the
pebigsrang tooform fisstfand secopd mortinns of refEg¢RYereRAE vapor

and then,repeatiRg 5Leh iof fle £ilREpdrtibR bf refrigerant
ort | o WFFEEHE TG BRI ke rpSlHElcRRle fnoribTbrrefigeran
| Vagut, ind alngh repeatingrsegpe@) ko sutgéat phe( fijst portion-flrsigerant vapor
with the absorbent, the second portion of refrigerant
\ﬁﬁﬁ@?denéﬁlonﬂoﬁ‘ﬂﬁ’@es%n ccording to aim23 wherein, in
step (@l rbiGtihSEibh 856 Bl aNBRY willSthe APERP&RANE Secdnd portion
i qui d(%izgr ro;{l%t]{}@a?o thg obj eclt, medi um or space tpo
hefatfrigemnbidpect , nmedi um or space. 25. A process
according to Claim 23 wherein, in step (d), liquid
refrigerant is evaporated to formrefrigerant vapor in
proxi M4y Atfrotdd€ abdir@iak to MRainlID3 Mhefdifde step (CRahe tdfegerant
obj ect, nedium or space.26. A process for adjustin

g A g
t vepot ismpadensed o oliquid 18 prexdmity i therpiest. BedipRQE space to heat

conmprisin bing refrigerant vapor with an
a‘ngcS’?’b%JhP%Fg"?%‘ar sdgé’m xture; (b) heating the mxture
to separate refrigerant, in vapor form fromthe

absorbent and increase_the pressure oi}gt he ref{ei g&{ ar11.t d
vapor : 2%-c) Af @FacRSr 2psrEdiggsion&laiRe 23 Bhetsin By SteRe(d, liqui
r?e%x[iéqut{taigtev led BCRAA LRk éfént(-\dazg)o‘?‘?ﬂﬁﬁ@ﬁhﬂ@' fohhe object,
refrrgerant vapor under pressure to a liquid; "(e)

r e@dwiner sphe tpreeskthe ebjett, ntedivin qusphce.ef ri ger ant, and
evaporating the refrigerant to formrefrigerant vapor;
and (f) repeating step (a) to re-absorb the

refrigerant vapor with the absorbent. 27. A process
according to Claim26 wherein, in step (d), the
refrigerant vapor is condengqg toaliquidin

proximty to the object, nediumor space to heat the

obj ect, nedium or space. 28. A process according to
Claim 26 wherein, in step (e), liquid



refrigerant is evaporated to formrefrigerant vapor in
proximty to the object, nediumor space to cool the

wokjoear477¢redi um or space. 29. A process accor dPemyusm06/018733
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G ai m 28 ox pRBeshéreidiusting thd sanhestresePas dbRe:, fh&fm or a
refrigerant in step (b) is recirculated for use in a
| S2&F CUPRISMB0. A process according to Claim23 or 26

wher ei : ' ; e nenbers
R e ey AR A L S P RS
hydr ocﬂll% dreafing thecomaxtbenio sepatto rﬁigeminatodﬁrzvgp& fogm, from the
f on, N2,. O, OO NH3, _ Ar, H2, H2O and a
SRR rateny b e b et viner

nonf i u@j) finedee ﬁlci’ééﬂﬁlg(}lﬁé ?&Ebuh@oistﬁle pGtigdah @aﬁbf Hl@c}%h?cléﬂy;
consisting OFCl to _strai ghtchain, “branched or

cycl i cldarpudeasing e refrigesantrapunaidegiresshed to a lyuatyched

or cycgli . rpcess. according to Caim 23
o S5 S AENIR bR R SRR BB b B
| wiliigerdnit ¢ufotis. 18R igeAnp v agRes an@ccor ding to G ai m 30

rein the absorbent conprises gne or nore ionic
}MiWZUi repeating step (a) to re-arggorb the refrigerant vapor with the absorbent.

27. A process according to Claim 26 wherein, in step (d), the refrigerant
vapor is condensed to a liquid in proximity to the object, medium or space to heat

the object, medium or space.

28. A process according to Claim 26 wherein, in step (e), liquid
refrigerant is evaporated to form refrigerant vapor in proximity to the object,
medium or space to cool the object, medium or space.

A

29. A process according to Claim 23 or 26 wherein the absorbent

separated from refrigerant in step (b) is recirculated for use in a later step.
)

30. A process according to Claim 23 or 26 wherein the refrigerant
comprises one or more members of the group consisting of a hydrofluorocarbon, a
hydrochlorofluorocarbon, a chlorofluorocarbon, a fluorocarbon, N2, 0,3, CO,,
NH;, Ar, Hy, H,O, and a non-fluorinated hydrocarbon, wherein the non-
fluorinated hydrocarbon is selected from the group consisting of C; to Cy straight-
chain, branched or cyclic alkanes and C; to C, straight-chain, branched or cyclic

alkenes.

31. A process according to Claim 23 or 26 wherein the absorbent

comprises one or more ionic liquids.
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32. A process according to Claim 30 wherein the absorbent comprises one

or more ionic liquids.
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