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TI TLE OF THE | NVENTI ON METHOD OF | NHI Bl TI NG FLT3
KI NASE CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

wap@iicswti on clains priority to U S. Provi si oned€T/US2006/060183

Application for Patent No. 60/727,687, filed QOctober
18, 2005, the entire disclosure of which is hereby
incorporated in its entirely. FIELD OF THE | NVENTI ON
The present invention rgkateschoigmet hods of reduci ng
or inhibiting kinase activity of FLT3 in a cell or a
subj ect, and the use of such nethods for preventing or
treating in a subject a cellTiproliferative disorder
and/ or disorders related to FLT3. BACKGROUND OF THE
I NVENTI ON Protein kinases are enzymati c conponents of
t he signal transducEnNeRMEHiOPSEMITCIR cat al yze t he
transfer of the term nal phosphate from ATP to the
hydroxy group of tyrosine, serine and/or threonine
resi dues of proteins. Thgklcidawgpands whi ch inhi bit
prot e, ki.nass, %lﬂ'%tn (%‘ ing guﬂ?gﬁstf&o#ﬂ%v oé’\%u ions. More
assessi ng the SIO og consSequérices of ﬁ% ote
lgam@z!actmwatw%non 'Fhseretsvtmr sw@rre&maﬁm oper atel'.apmls{@fpri@at&m in
ﬁﬁg eon o\.norng or nmutant protein kinases in
el S RS BLEH S Fopi ¢ of extensive study and has

been denonstrated t@apkayud siEdidiesst role in the
devel opnent of man)éﬁdl seases, | ncludi 2(% di abet es,

angi OGENBRGES PR PR8N susefleBr ehididialion gluMigroRip’s erssisms for

SHH4ZQPAT &N i s NSUMRIQ! & kit &od@ltgeffwo%l 8RS Reutical,

cardi ovascul ar di sease and cancer. The cardi ot dni ¢

FenerDe SrefoiRippEseogishiBiusiipn Ah@r@dmt@@ lHereacior gditers culture

fl?eq‘sl%m i %h' L OL5, Jaﬂtfnr%n‘?ttﬁé t%v'z@e% SaflaNe ﬁf?aew C%cﬁ‘ﬁ"e@ to
the treat nent unan and” ani

diuspase e{oThe of tre-biplkgictyaoesisnd ikermmse SoEoT8)al Ihzcgam:torc: use

L ng‘o tok S t at af f L h -

SerEasrene T o M Ph & henkPoReicteet Ak Paigne e

e:ﬁ:freﬁcttsraomube triassadohr tie nbitngiterg obhi oEichiéL agonts heteFlcB3ning
ept Q. refer to as fet ver

AP 24 SHE Foh!  theaoBros FOSPRE R PRASE LRetR) recures

XEHEsSR 0 ReTREAP GInalrbSoFt Q&MaPELIAR0 L RchREr &R IcSvalidate
The FLT3 gene encodes a nenbrane-bound RTK that plays

et r\aﬁﬁﬁr”‘f"&w”"‘rioqf@rﬁﬁ Y for dyerucHan %u%?@ﬁé’ﬁ%@%ﬁf@&mmw
em% aROPLOSIH QbsColr! St bag, n%rfﬁénéa%@msﬁ@% n of the
The FLT3 gene is mainly expressed ear | o d and
|opRpBicaapppgetiieer steld sfae S@ieremicerﬁyatem Ir‘a@cye Dt digosable
ﬁJ"SL M.ge. ,QQ%{,QQQ&,I(SQA J‘é’i}’g%%%f i ci ent

t opoi esi § affecti ng I'C" progenitor

(I;Ieloloéi'\ g%ﬁg %% wgrg }n% hggggé‘rg@&’[x as%ﬁﬁab@m&%{atérs haye been
@mﬁr‘éii@ﬁ%@@@&;&rs NPLT 31 trese pprotesasiticibiigandhyd' foGioge fscale

th%%agerésféﬂza{}u Zt%:s?? Thoqtlé&)gﬂ véo e@t}él I acg)ﬁgrrvessetﬂ%r this

marr ow's roma cel'l'§%an
s;gm:rgbz&mtvértm rathhevasgreomtdiod aemcm:aSiet ob$td sudtahe that do not

Bttt 1 exeli PeSra RS BroRhfRhecbpp@iorsy. Many of these

HesmtrgpodRtdet WiroLgens sE Caffes: RRb&En Ao bRsos s Bnf arise
t hese fxftens and i nclude, for instance, the

Ry et sp PITETRISTVL @ ABIHES, such as thr ombocyt hemi a,
essential thronbocytosis (ET) angi ogeni ¢ nyel oi d

nmet apl asi a, nyel ofibrosis (MF), nyelofibrosis with
nyel oi d netaplasia (MW, chronic idiopathic

nmyel ofi brosis (I MF), and pol ycythem a vera (PV), the
cytopeni as, and pre-nalignant nyel odyspl astic
syndrones. See Stirewalt, D. L. and J . P. Radich
(2003). "The role of FLT3 in haematopoietic

mal i gnanci es.” Nat Rev Cancer 3(9): 650-65; Scheijen,
B. and J . D. GiSUBSTIZOITE SHEET (RULE Rbhase
oncogenes in normal hemat opoi esis and henat ol ogi ca

di sease. " Chcogene 21(21) 3314 33 anatologlca

o - s Y "



i nhibitor therapy in AM.: results of a phase Il trial.
Ann Hemat ol . 2004; 83 Suppl 1:S89-90; and Murata, K

we@ooal11168el ecti ve cytot oxi ¢ nmechani sm of GIP- 1BG64$2086/060183
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novel tyrosine kinase inhibitbr in | eukema cells
expressing a constitutively active Fns-1like tyrosine

ki nase 3 (FLT3). J Biol Chem 2003 Aug 29;

278( 3%)is 3A8RZByd eVire, prdbark rvknadn toNoveke BldRdumatioSidigactor

ki nase inhibitors. Expert Qopin, lInvesting. Drugs N
(DB03F FEPI2F 1{@5@%@5;&_ 1361 SPORRBRY et NS Sifdfiens  without
Nel-esrhgidl T8 i W asihee okieh@eetdl flHnD: te58sr BYE k8Athe scaled to
Phar maceuti cal Desi gn, 2004, 10, 1183-1193. SUWARY OF
TREITNVEITORETHE NP e BHTE 19ePBRIRTLN! iy d §ilbeshapdhiedye of the
Qb RN Gh N0 BFeal AR R dDOnk] e L b 1isde
gL P B RS BT 1
prgheneitiegivercitineatvangon o @revids ediioraciel that can be accurately
eI N fiyve. di so ~ r..di JE A .
SRR ol R A80S RREK 35 R SBLE BT RIS M o e
wicktichevidappacreating @ drantihg pfadldnowkingliyl et isishetjective to provide a

escription of the invention and from:t cl ai s, P
b B NS EE eSS P g0 PR R ERETR bt fifing
ofit el dednbed sbratipne efiei¥anpl e #38 of the present
i nvention on the gr oquth of MV4-1 1 tunor xenografts in
nude mice. Figure 2 SHEWEK RO 1R yaliatf ect s of oral
adm nitskratson plofdRl §:dt38 & of BeRFAREBIrd NG RHRA has
on the final weight of Mv4-1 1 tunor xenografts in
MOYESARSETaiEs jud €oBa8HBS VEbRe! ef D@ dtixingfapgpegtus employs a gas

'vi.\,{gt' . pL.&.#3 €. R1e ] 10N
R B B el IR B s SE-RETYP e LRYSDRPN Tre
phasphopg!itd srosiantiidsdant thenmes-setitcai aieite fordanmiecevessel.
treated with Exanpl e #38 of the present
i nventl onRETA! LI Rl BTLON € = JOVENTLON Th .
tormo ™ Coipri SPRETS WG| Gaing oseln R ai g ng device
argudisetheherepr foatinhelixerppdh a grerididing teaimbense! a plurality of

REVIATTONS . As, Lised. her ei the.follow ng X .
eranart She et RREuied e abed e bR e shgees to cause
neamingsio(@dtdist aotal makbriesd at thensnaiemanonssded ahestenting

needed throughout the Specification): ATP adenosine ,
LA BrSpHa 06" SR GPOHED T BUE GHEHFBURYT TBAIATbet reaching
adhehiarermatdane DVF di met hyl f or mam de DVBO

di nct hyl sul f oxi dc DI EA dii sopropyl et hyl am ne EDCI

| - (3-di met hyl am nopropyl )-3-ethyl carbodiimdge
nyclr oChP G EPRE CF i et e Sl | Bagiayancy driven
EhLhe @vb&'én@@@é@é@iegﬁ%ﬁe@@kig WnBer B8N RRntral gas-holding
fl uorescence polarizati on GW ~granul ocyte and ~
FEErophage atﬂ@ﬁ%‘%ﬂﬂeﬁ%@#ﬁ@f@ﬁ%ﬁgaqoat@gwsrcepmw@muqosﬁga!n, a gas-
enyy E;ngggi@gle; " R O L iyl

e ot L Tior 2ot FaAr ol meron dnce R RH g 3 fue
lSugairel chroned ogrtiiphyd anssiispset ruthd ebeletirespraysel adjacent

R I s e e

Park Menorial Institute RT roomtenperatureRTK

receptor hydosipastkiasasd S08e RAGE N otiantotottecyloyancy-driven
'-'ntcv. { N le. r AL .S.‘j\ FA‘\',« =

O DR LR T R, B RV ABRENG Y en has an

| ayer chromat ography DEFTNTTTONS The term "al kyl "

refers to both Iinear and branched chain radical s of

up to 12 carbon atons, preferably up to 6 carbon

atons, unless otherw se indicated, and includes, but

is not limted to, methyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

I sopentyl, hexyl, isohexyl, heptyl, octyl,

2,2,4-trinmethyl pentyl, nonyl, decyl, undecyl and

dodecyl . The ter SUBSITONE SHEET ¢RE&HE 26) bot h | i near

and branched chain radicals of up to 6 carbon atons,

i n which one hydrogen atom has been replaced with an

——r . - Y a o



pyrrolyl (including |Hpyrrol-2-yl), imdazolyl,

(including | -imdazol-2-yl), isoxazolyl, oxazolyl,
wda@dyAitert azol yl, or furanyl (including furan-Peyi$2006/060183

any of which may be connected t hrough any carbon atom

wherein the pyrrolyl, imdazolyl, isoxazolyl,

oxazolyl, 1,2,4 triazolyl, or furanyl may contain one

-inddr, surtedd, arNQuter s@iﬁ:,e ar aeaﬁR@wﬁMb@‘td biatd Wikhin conneet ediace

to any other carbon; I S r(| ncI ud| ng
L 2 RO Rk eI PP el
di hydrosul f onopyranyl, phenyl, furanyl,

t etr a?ydmgz)@ryi l@ky;b ,a gmcdgbéiwﬂ)g@p)bf bz,esaniymoén i i@horﬁﬁye an
eln epen ent ySU stitute W one
et P B RS et 5 o Difer dh rag oBlects ‘Seif qgvantoges wi

5 Aphedi mBbRykecycl ohexenyl, 4-nethyl cycl ohexenyl,
2-met hyl thiophenyl, 3-nethyl thiophenyl), with t he

proviso that tetrahydropyridyl connected to the

ring A through a cary%ﬁ-éémmu N isZis CHor N

D1 ang; %2@ ar @ @AGasPYANB0ABYOST halen ch@@elinhat &i0M@ Rvention
on

doubl e d to an oxygen; D3 and D4 arc each hydrogen
ofustrafiehedigatmesierppad Heficopire BeREnse AN oxygen; D5

I's hydr %H Yink he floah
ol atl ?%Qa?laen?_%e%%?}geﬂ: uf@‘ide% Q%bﬁips%ratmg the floating
0 idhdependired io iy doogenning yrengalr kyh, thé ahpalek pladeargthing upen
3%@ rké/ .heteroaryl, or heteroaralkyl; Eis N S, O
o7 g(ﬂ with the proviso that E may not be Nif the
foI | oWignge Lhriee tcpndivt ob‘f’rs Faguees’l eubsdmeot§Lytratey thQlcating
sent, m .
Serre M v CW&P&‘W frEBo e i Marlae Radry fxed to
tmp EhdraodN: absent CH2 CHZCH2 or C(O; absent,
- NH, - CH2- wi_th the prowsothat
NG nra)? S5t 3E§ea @@@)ei¢ *ﬁf‘?}h&f V@“C?f@j‘e FiivEe f WW@W%’%W ded
that €, pay B0k & oNhiddb @ehﬁo“?@nﬁsq% Q§ SRE&Mkent of the
further prow ded that Qbmay not be- R3 is an
diviehied @“M?Lipf or cyclic am no radi cal wher e| n the point
of att. +nt t 08 2] ;
hydr ox Iﬂaﬁﬁ:i %O%él %%IV%{&H \Af% B%?{)x Eg{ehyIh&ﬁ%{(lm)’m}m of the
(ﬂwzd‘rfpmi kyl )2am no, hydr oxyal kyI (aUsyl ) am no
, (including roxyet - 2- net byl )an n
20 (1 nol RS SrehyPEReRbE RalhdioRrrar e T e dimeR S BN Rgnton
nmmo:wf’c)at ndidhydioxyad foplr c@hmlmaﬁhegesms di hydr oxy

isopr hydr o h al ko cludin .
nmet hox %{j e §i' éﬁﬁ)l?a‘ﬁ?%@((h%%i%&% rriger?f?“r@%ﬁytl E t?f*gif‘g the foating
rpzo%{\?@wal kyl (including 1-hydroxy eth-2-yl), - COOH,
H2, -CN, -SQ2-al kyl-R4 (including -SQ2CH3), -NH2,
or a 5i®Fed i AeRsRred Ve iRy Wihiteh g@én%‘&%pi?s%@ maggtic assent
25 aR@yhehenpatom N and nay optionally contain an
addi tional hct'cronoicty selected fromS, S, N, and
o andfigure % ipra ecraehbettiedalr sivg aeyalns <it Eieafieating chamber
artially u ted tic (including
B?ﬁ’g??]l}oﬁ %LS?I {é%ﬁ%é’;{ﬁ ﬁe“’ogﬁrd | %’%’azol yl, and pyridyl)
V\,her eiFmuae odrEki € m%&esgﬂznnain stike eBvatond ofrefrbefledingi ngamber
A hag ,p[zﬂeesven ag,mJV- oxi de ﬁlﬁncl udi ng pyridyl
N—"’o‘ gy 4" tHe "5 01°D HeiBered ring may be
30 opti oﬁajd?@/ “i@uias& idetredtive tizwret Bythird hahiagRnent of the invention

1 k d 1 met hyl d |yl
s apar dofto BEEet Wi o 0ot so that RS 1 s ot

absent when E is nitrogen; and R4 is hydrogen, -OH,

al koxy, carboxy, carboxam do, or carbanoyl. EMBODI MENTS
Enbodi nents of the present invention include a
conpound of Formula | wherein: a) Ais phenyl or
pyridyl, either of which may be substituted with one
of chloro, fluoro, nethyl, -N3, -NH2, -NH(alkyl),

-N(al kyl )2, -S(alSyBSTITOTH SHEET RUAL-E 26) nophenyl ;

b) Ais phenyl ; €) Ws pyrrolyl (including |

-pyrrol yI) |mdazol yI (|ncI ud| ng I

o B o o o o ~



v) Ra and Rb are independently hydrogen, cycl oal kyl,
hal oal kyl, aryl, aral kyl, heteroaryl, or

whedenomsral kyl; wy Eis N, S, O SO or SO2, w pOT/UR®06/060183

I
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proviso that E may not be N i4 the follow ng three
conditions are sinmultaneously net: Qa is absent, Qo is
absent, and R3 is an am no group or cyclic am no

r adi C&kgw@en e antdre Ppol Bt tof Fugh:teawgﬁz@b&hﬁén‘isimﬁ?rﬁitncﬁ single
Eis N wth the proviso that E may not be if the
f%“l%ﬁﬂng three conditions arc sinultaneously nmet: Qa

is ab - ol ~Qr.

Cycl i oo o i el ey S Phe Bofe SRR HLapRRta par of
tspupsliay; absent, -CH2- -CH2CH2-, or C(O); z) Qais

ggieg:g%ujsr%g?éigg%@e@i%éi g%goe%f%e 'FW?@ %@_@?{me% Distrating
ECHZ@QI‘?GHW&»@@O) with the pr ovi so that Qo may not be
L0 g, PO sPRALALE o FUEES i s

priepabiieds thatstege fftys rot be -NH if R3 |s an am no

group.or cyclic am no radical ein nt o

at t achifft %gds GPFEPREIVE YR Y}%aéig@iﬁ 2 nt Jh(sﬁz*atmg a
Geperankbhrohiie (An@Y bseodrigly tab vBRe: not be o0 if Qa

is C(O; absent, or C(O, Wwith the proviso that Gb may

not be C(O) Belaisd Segyrigyon piihy Fueferrad fpehasiaant pheny!
hydr O&Y@%Ha%@bf&eéét&c)@(ﬁ@éqﬁzs%a{%)éq Wﬁﬁw%% BO¥imures 1-3,
yl(a

(hydroxyal kyl ) 2am no roxyal k yam n
(dreciogi mg o - ﬁ??d@@t@%ét f%am eyl qamebaytoratridte) , from the following

(vulﬁ}doﬂ tﬁg Azécm}:l Hrgx'eﬂgvé"[@e}hﬁ ?rﬂr%ﬁ% ad ame“gq%'q'éﬂ 5hasatop 20, a

am no 1 sopro dr oX
(dlosekiuditiog 45,3 sinrfm@dmgwaiis@ipeoqb)d of elsffﬂﬁemt Iawértoxysntain a fluid

oxy, (incl udi dalklam ).,
iR O et TSP RGT 2Ryl oL VaTRYTS CRER U Agneludes a
lem@f‘e)%“%@@‘% ) The SWAS g@\\hht%b at @N,orifice 50 adjacent the

- SOP2- al, ncl udin or a5o0r
sﬁ%?@f?e ?éﬁf‘ whi cht %Sﬁft% §U%¢3Qbééﬁ§tfew@xm9 device &5 is
hebeseat m Nz ARG JeB¥e Bt HORA! h¥ng antidsNa a2 dd 'fr*thf?\@ supply
het eronoi ety selected fromS, SO2, N, and O and 5
o5 & rERbEEadT Ad YepieseTraatin by JRviasi 391 W‘f“»en Gas 80 is
La £Q ( I It VG ol
a1 o2 B v e S ey device 56 and
aropatiiscdmiceriogen tiafiuithéSs5 or 6 nenbered ring may be
prese o I i .
Phe® g the ofali i Aen (i6k el 0g sBYLAMM Ind¥ R id s BRE gaating
whikhr &t Ak mikal figeas aa:lehyzh!agambeidmn {mlakrwey 7O|amlajdﬂum;g;tv of

1 methyl inmidazolyl): R3 al so be  abs, .
SO ThAE “RaorLeh s BB e R AL TH « Mg B g pments
R3 dre shyssgemusplienylxer Eb Ry iy et fyd aﬂ‘eél@?e n‘:xer 65 rises in
| -h droreth | (et hyl ) am no, et hyl ami no, 2-
-tg%éigzgpﬂw in tﬁe@ogﬁaﬁw%)&w%aﬁr OTFW‘ ce raég!&qrﬁ%r@x@b idSifc&teu
a4 Lﬂ%%@@ hadl éngésm/e ﬁ?’r‘%bnv%!ve%myfﬂi':@%&iv@t%@ Gerhts escape of

pia;éeﬁsw’ thnyI@ ”%%%BWU 7iCn*i@é§?2Qﬂ ¢l Sdf‘iﬂﬂel @‘%/IUF Py riiugy 35, A
Mo%?gﬁ)v Q{er%ene@hyg gar'@v agol yilhe Q@xst@?mh? @zlenwe?m@%ms
I ncl udi hg net hyl am no ial kyl'anmino (1 ncfu

mone@myil @meme*r ofr the SCRAG kykerRBHag itntdeadir rfgﬂy@SS@Zt@bBMe 35.

L deRial $oMEt hyl @ i | DR 4 0T s SRS
et St BT BN 8 b GBI ERer e gas
al koxy, carboxy, carboxam do, or carbanoyl; and 11) R4

i s hydrogen; and all conbinations of a) to 11),

i nclusive, herein above. Preferred conpounds of

Formula | are those wherein Wis substituted with one
-CN. Still other preferred conpounds of Fornula | are
those wherein: A is phenyl which my be substituted

wi th one of chl orSUBSTUSUTE SHEEE({RULE @6) s pyrrol yl,

i m dazol yl, isoxazolyl, oxazolyl, 1,2,4 triazolyl, or
furanyl any of mhlch may be connected through any

. o



kel
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cycl oal kyl, furanyl, or tetrahydropyridyl, any of
whi ch may be i ndependently substituted with one or two

w@boogacts7nf the substituents sel ected from t hePQr/osmo6/060183

consi sting of chloro, fluoro5 and C(i-3)alkyl, wth
the proviso that tetrahydropyridyl nust be connected
to the ring A through a carbon-carbon bond. X is is
a‘totbcﬂr@eﬁlam@ert he aphmewte /ﬁner ﬂmmgrraslxtep;af he r@ettfyoigtﬁf}':nm in the
su S];I i.cted for mu

W a0 e dRE g ener aRen v bBeRele Fopag Centa
Q,%blpalb@ b@%@sﬂ‘h@a @ﬁa QKO8 BE el B 1Ak @a@ﬁ@r\»@@sﬂ retEaéP% and

N or SO; with the proviso that E may not be

fiof F@%W‘@g" NPRT B V‘é%ﬁ‘@f\ﬁ%@fg tB@ S0EPimA @ﬁé@@@l"&ﬁ??ﬁ%@m V@St‘??
J&@@ﬁ%*éem@wagr%}%@w filled @ G B9 t%rugﬁﬁéﬁ’é floating
cyclic am no radical er |nt e point”of "attac nt

tf‘oi <Ef Gst OMiseabsent -CH2-, -CHCH2-, or C( O ; absent,

Y t t ;
Qo mayen Jg %HZgj% ed&a t%%t&@:r?grﬁt r%\ét Sgﬁﬁ \éag%d for
%d@atrﬁ@m Hay’{ermtasbem—of 3 %a‘tar@ msseﬂ\B@ndhwxewsa&ﬁsfentontroé ing
u er rov
S b B PP R R TR o dth R Srbicirgne hos iidite 100

ofitagtd@eheent dfondBokhigdNni@ndsR3 the cbb@fa@@ﬁ@ member 80 and a
pi peridinyl, alkylamno, dialkylam

W&F%M ﬁ@?%%ﬁ%”et (@96‘?‘@3@%?%%%“?% Wﬁcm AP @a¥61 santainment
lgeiinyl i mdazolyl, pyridyl, pyr| dyl JVoxi de,
hydr oxyal kyl, -COOH, -CONH2, - - SQ2CH3, - NH2
rmr phoki ;hw?rat% ﬁrﬁ‘?e a#ﬁwdb’@?@b@eﬁﬂwaﬁﬁ 8 tBrche, ﬁ?&)@ﬁ%@f gas-

o, R ARl R R R freg ot ar

igppheayd 113 SiepyemokyF. #\medsazm 917 isipoxdzdl iﬂ“e went cap 117
oxazolyl . or 1.2 4 triazg +Of wWhich may be . o
Jakeuban Throtdn SaihePalie AP R RnRaroTRg D soainst o
pwowhcyel :nmrg'aiaa@)fwm thcsmzyohfyl A exael ylackstr 170 R, ;élrov;ded

e L opti e 20 o el S fuha RS Hr D I a e vpat cap

oyl @adKylis idfudranter Riedsetdr iy doopyhitaY lcha@B¥r 0h When the
whi ch maé be i ndependentl|ly substituted with one or two
f

oTAERER TBFISERE StbBiacadmn & 15 fukh & her it che 1gPatip descend

GRS 1S LoRG: Q;zd & HeBiin 4’&‘«‘;‘)‘1«(/19 pcﬁﬂ;@ik@(das@@do@@capw thd chamber

t he provi so that tetra \5{ ro g_@- dyl nmust be connected
t7® whethenngnia it Ao U & cﬁwg gAHbeRP Bohdyil yedey rise due to

ETE0SEL0 J a0l & BAOODRRRS A LA RS, ort oo
N,iﬁDtt’eaam P2iing éxeeca:@h rgydiCogen or taken together form

N A AR B 00 ST TES R oY Be NP PRt micer
fralsl ewipRgiddy eeA condintii m**@hﬁw@Inmmwaneewﬁbypmﬂed@m;t.ng
SRR S B e ol o U P o
teiskEubsi =3@< bﬁ)\f%@&e%e a'e@h’!%nai Qu@b@@'ﬂgier@ﬁ @é@hi an orifice 143

absent, - ,
ﬁ”@b*“*@*r%)ﬁ b@ozﬁrﬁi/ “ﬁd@s%ﬁé @( é)t ﬁaﬁt %e P@fe@(%)'ﬁ 53 afyided. The
&f ifagh%g A qvdded hhat oQodBY fohe Reatahed: fuabsdS: bang i ﬁx:biﬂ
I's absent, further provided that (O may not be-
iteRBen si%is RiRiided. griceplarivie yeniter At ridtacadl 8 uhambef" 70 of

"iﬂ@rﬂﬁ {1«& t%‘?@?%fm %fclwétn‘béih%%tf i sggprlcf é\%tzgg]ﬂﬂ%z??’ b8 The

peri I'arni no
hydr oxyal kyI am no, (hydr oxyal kyl ) 2am no, i m dazolyl,
1- et hyl im dazolyl, hydroxyal kyl, - COOH, -CONH2,

-CN, -SQ2CH3, -NH2, or norpholinyl. Especially
preferred conpounds of Formula | are those wherein: A
Is phenyl; Wis pyrrolyl, or imdazolyl, wherein the
pyrrolyl, or imdazolyl, may contain one - O, -CN,
-N2, -Owve, or - SUBSIHTUTEISHEET (RRH426) t 0 any

ot her carbon; R2 is cycloal kyl, furanyl, or
tetrahydropyn dyI ~any of \Nhl ch nay be |ndependently

o o o o Y 4 "



5- cyano-furan-2-carboxylic acid
[ 2- (3, 6-di hydro-2H pyran-4-yl)-4-(4-met hyl pi perazi n-

wdaz2ybjiashenyl | - am de, 4-cyano- | H i m dazol e- 2- ceebog3006/a60183
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acid [2-(] , 1-dioxo-1 ,2,3,6tetrahydro-1 |6-
t hi opyran-4-yl)-4-pip eridin-4-yl-phenyl]-am de,
4-cyano- 1H i m dazol c-2-carboxylic acid [4-(I
-f&.@((ﬁﬁ@/lrna@zhmrmﬂ - ér y”)ﬁn@h(ﬂermﬂimfg’ @X%Dgas vnntm va;ve 80 of the
6%}etrah dr 0- hi op ran4y|rr)-£ 'l m de
Ff dRe o%tg}gorg)@[ ﬁc‘ 3 c¢qh the surface 85 of the Tsu;d 35 while

[tae ~RBkBY 7o u{ HunRibyd ﬂ@étﬁ'@rrﬂ&bnué is” éﬁa):e@“r%ﬁ?i?%'ﬁo@tﬁn 25 of

yl ]-am de, and 5-cyano-niran-2-carboxylic acid
[tée PTEEIRS- f(easeiré?tShyWhBﬁ ves ﬁwﬁgmw) Shipprenyledupwardly by
y*dcly%ql\;d%matﬂg | ¥RE 85 r'énggf;ﬁ% eagé%ﬁeﬁétaﬁp%txer 125 is
maceuti ca accept a er eo
e:@ﬁﬁ@ldéﬁfi"@ﬂffébwéﬁﬁésﬂbfﬁ Fombel 343 ualidhe gas 80 is released from

tﬁ {cﬁfﬂn é(%h‘?hé ﬁé ngrﬁ&g g‘% %sqgﬁ(y\)@r}u“@mﬂﬂf i%??e%béﬁés the

Sigfpan &S d>f|-dr‘e rﬁtudhi:ml gh2-cdanrbex yDivel dleardsink in the fluid 35 as the
car banoy|

C@?c%%egainge er p{;gyngﬁe? gﬁ%g{é‘rﬁ: %ﬁéﬁ&as 60 introduced from the

| Aot r@h@lﬂ@@;ﬂr 238 ardqprsygk ihe @@hdn[tﬁeé&?@@tdy e YoXioh @pparatus
1ené gﬁlv’ per.i di n- yl - phenyl ] - am
i

£y Iﬂ?—qarﬁ‘ drores %e(‘é‘ﬁi" %WI qogtaa@p@n' vessel.

(2- Cy@*@@%ﬁém@@%ﬂ vést ‘3§%‘1§W9é %ﬁi’ﬁé?}t By bostient material 155, the
pi peridin-4-yl]-phenyl} -am’'de, 4-cyano-

| FRERfdaBsrezabie E@f%maﬁﬁ“a@@i@“ r[*wzt?(ozns met hyl - cycl ohex-

% ;lnyl%hﬁalss(t F?l epagﬁfgg'néh&bc:i mem ef F gl]zreglﬁn?n the buoa;a**w -driven
| texingi davrel Chinclarborykhs @l ﬂzba{!ﬁg p&sct;ethtﬁ?@ ﬂmwlunger[’iﬁ@ has

1-(2-hyd -l - o . . .
5GP S m TRy P BB RST 3G 711 AL 254 05Fisky 195 ifigg about the
%szavah@%dni*ibérrﬁ“da"md gisR- 168@@&66@&0&@&@ the plunger 180 to agitate

Ct{;g |[fibﬁs i!gﬁpaﬁtﬁa niﬂof gﬁﬁnﬁ&éyﬁéna%he containment vessel 15
Tt é@r%l@%aﬁﬁ%q’@r*ﬁWéész@ﬁshg vEZe Gy |T‘?a€fif>é‘v1:« Sfﬂg)’érn‘ﬂts lescape
1- (2-nprpholin-4-ylethy i peridin-4-yl] - yl}

-HrFHet0 Asdparrent TE’I—F?“%W%%ZEF@BE @%%Wﬁqecga@f &"e fiid 35. A
(r%sy%yz%é?h@? 3—7@ gyéroé' Rk p@n‘edéé?ﬁtﬂnﬂy{ %%&«)ted Mlerontainment

4- cyano- azol e-2-carboxy |ie acid

{@Sg@@c’it‘oﬁ@ﬁuqﬁ{ é?@,fia;ﬁm@ pj,..r(@r 160 and has at least one apsriure 175 o
€S vl 18k Aayd ]

E@g@?ﬁ ; 1’%@%%22@% ezf%cagﬁ%gx nge‘ 1%’6 é%%@?fé hmg%*ﬂ@er 180

[52 my\éﬁm}ex?m} em/sltr-azmr(g Tqoyltar d18® meis rmrthwtm peredient of the

t“ noeﬁlfiél wﬁ‘%e&z%ﬁéﬂ“ﬁ T LFOBYS PP c VRN PP AL e fnto the

gﬁmyiup@y{ 15 (e ges Byl will Hnpdrdaz glas holding chamber 70 and cause the

by aek RaEiseont bk g g & Whfe agating the fuid 35

(\mw Q@@J‘{/er{trﬂe RghveBPHPEE lofhifai 4nghBRe Ry kdacrafiglesurface 85
ano- i:{%)errol e- 2- carboxylic acid

( By &n h’é%( SAY 1E04viinseeiegend £0¢ |t Heayy) pluagsrdeil will sink
Ao GYRNG: Hc’ﬁ'bh“iﬂ@‘ez‘% ot U 1@%*‘%re t?&e penfral chamber 70
[ 2- cycl ohex-1-enyl - f .5, 6-tetrahydro-

\Q;iﬁ]aga PVIE] *dsﬁyxr;twgag@? pwﬁg thedinb e plangkr 160 "o rfse

4- cyano- 1H pyrrol e- 2-carboxylic acid

[4-(1-acetyl -piperidin-4-yl)-2-cycl ohex-

1- enyl phenyl]- am de, and sol vates, hydrates, tautoners
and pharmaceutically acceptable salts thereof. O her
exanpl es of conpounds of Forrmula | are:

4- cyano-| Hirni dazol e- 2- carboxylic acid

{2-cycl ohex~l -enyl -4-[I-(I-oxy-pyridine- 3-

carbonyl) - pi peridin-4-yl]-phenyl} -am de, 4-cyano-

| Hi m dazol e- 2- cSUBSAIITUTESHEERT {RULEN2S) 1-enyl - 4-

1- (1 -oxy-pyridine-4-

car bonyl ) - p| per| d| n- 4 yI ]- phenyl } - am de 4- cyano-



met hanesul fonyl -ethyl)-1",2",3 ,4",5 ,6"'-hexhydro-[2, 4
"]bipyridinyl-5-yl]-amde trifluoroacetic acid salt,

wa@ap@74olevat es, hydrates, tautomers and phar maceOL/USENNG/§60183

%]
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acceptabl e salts thereof. As /used herein, the term

"the conpounds of the present invention" shall also

i ncl ude sol vates, hydrates, tautoners or

phar mécebin cébhingamoﬁg;maibﬂﬁes savidedt heseaind constraining member
PRI.ARMACEUTI TABLE SALT

cdﬁﬁbawa‘sdesf TR PECEI TR Bh ey b6 Chet st ises
lin td@af gem addirhar g@@&kﬁp heakd ¥ mreviepd althe ssalibsal s'F@bay 135
use in nedicines, I'ts of the conpounds of the

PEERRES .an@eﬁfff*%14?eﬁ%@»%fb Hrohotwx Re oy piaYarasett | GaERgt one
acmeptiabl 8 salisqe” TRA FURef Q\l‘-@d,spé‘x?arc?{@@%“h@aﬂﬁéﬁém 25 of the
acceptabl e salt forms (Re/. International ann
1I8EINrRETt veeaeidiby; A Jex P’]ﬁam@ﬁﬁ"@c@ ispap7ded ahhe Beyialy member
Pigk & 8 F13) Ve idiclar ;
Dk RS PR BEE D LY AR B TOLE 05 08 LA 1 e
accdidfieaiingmiiingsali s The fedge naardharidsnoof & iamt‘negzbrtmttmg the

g QSR et ey A AR e M DRSS to reacn
caron gt ef thehtids Bl ehileitite atﬁnbsﬂimyﬂﬁmkémddi@aam plunger 185
cdctatc, cdi Z%/ st ol atc, cs c,

O SEEPEET “OF GRS O MO aHAT IS G oot 191 aF SafivinggRartvon

henyk n@sed L baleen thy%mmﬁ@erww O/ &&ond fioating plunger
hydrochl ori de, hydroxynapht hoate, iodide, isethionate,

| &t afveen r%&f%@ﬁi"@rﬁwerwﬁpaf@ BIorREPE AP wardhap BHatasCy from the

rE%%yéGaﬂ@n ‘(H@tsmﬂt; DreMhd e a8t hé/é fr‘xgtd'iﬁg%r 1@“%%3&1%& hakSwardly

mucate, napsylate, nitrate, ant ot
mwo@pﬁm@ledmmpﬁéﬁem“btﬁey@al &%twe@aaeé frosaalthecgf?rsaﬂeer 70 of

earat & aigM ¢ C, \ nn. 5 Af tha
ShE Bp el p R R T R DA B Bk B e o e
dhm aor g“ém Goateigds! ua@eso?ﬁmwiﬂumen andirate ot 35 mt‘ﬂ&d second
p 085 Ebﬁ{uﬁge riiﬁcoqqs @ %y%:‘"" eg(lzj{‘%%lﬁ%”\ i%f OQSLE:GQ from the additional
hygdeexyet hanessth frotieee Faxabd Ghe 2rikaphbtbhalseresidstoniuly spans
p-toluenesulfonlc gFIohexanesulfanic, saccharinic or

PF A1 EBEB ¥ RS HT T BIRA YRESBUt i cal | y acceptabl e

baSI ClogafsBte inakd émb@@amée!fs@f ﬁ@&’rc@ﬁ@ 120¢hel ;ﬁr’(ﬂuh%%%%reactm
al um num 2-am no- 2- r oxynme prop ane- |, 3- di ol
(h4 gl URBDWANC B dEq: §bﬁ‘%%9{%€ﬂ‘ ﬁ?l@“ﬁiﬂbﬁbnﬁf’ H@ﬁeaf" inner surface

t% Rmethane «‘?Hac% Rhe é’fa'@%rﬂﬁ ahenzat Qh&eﬁ% 3nd a central axis

uty |'am ne cium calciumgluconate, cal

Rz of-‘xtu ehest cohloki ogrpaﬁmaé;s whelbene, T@hmlxmmaate Zw is attached

hicar bonate.. cho de., ey Xy d 235 §

gt etc% g 5 ac z(lé# en(l‘eh% ) ?133 ﬁ;rgpﬁo agg} 53/%& 235 flanges

%rb)ps:b»ﬁtead ﬁﬁmlgaﬁrﬁomﬂﬁm mesundddBioNh# Ekindrical chamber 185 at
| ucam. nc i nc

o B B a B0ts DR aesran Hyh S oaT e Bl st 245 pivo

A Qe8IRE profiti=dl Mehe OO pwmtssm;l ua% ¢ BRalee; to the first 230 and
sodi um 2-et hyl hexanoat e (SEH), sodi um hydr oxi de, or

ASHEN WSTH%S%E%%Y]@W%%HT‘? GANEINGR nastRledS. thereby

Widrhishd e SQPRSsal RIRAHHAES geftotrta%:@%ﬁeeﬂ%scm@rat @%b 220. A

present” invention. In general, such prodrugs will be

friwetty o atasdedilpat P@@éeféf%ﬂwéfecbf@ﬁ@ﬁﬁdﬁ%Mﬂ’?ﬁﬁaﬁf% 250 extend
2adisl 0 L4 ! -

RO TR R G BV R IR, 26 TR 15 BRERRUAELe 205 of

invention, the term"admnistering " shaII enconpass

the nmeans for treating, aneliorating or preventing a

syndrone, disorder or disease described herein with

t he compounds of the present invention or a prodrug

t hereof, which woul d obviously be included within the

scope of the invention albeit not specifically

di scl osed any gi SlUBSIPUTEISHERET ¢RULEN26) pr ocedur es

for the selection and preparation of suitable prodrug

derlvatlves are descrlbed |n for exanple " Desi gn of

o p— =



nmet hanol ates, and the like. It is intended that the
present invention include within its scope sol vates of

wo b@7aospounds of the present invention. Thus, PCTIUS1066/060183
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met hods of treatnent of the gresent invention, the

term "adm ni stering" shall enconpass the neans for
treating, aneliorating or preventing a syndrone,

dhs epidericerchdirdeades des are biedd hed ahnpad tohert‘!m: gas bubbles 255

unds of the ent _inventj
e SonRPeRT ] 3TeBer UERY e etk a p Tt the cHincrica
sap®:0f1oEhen ianventsien 2ah b the ndfangRecidhl pablythe gas holding
di scl osed) N- OXI DES_The conpounds of the present
TAYERE P U may B IRDRAY B iNBer s e “&%F?’E@’bﬁﬁ&i hﬁ‘@fsﬁb&? geough
fiae mEQl liev R ALtin kRO RIosRAMELoLHMSs 9.93"%@% BEr&bped by
trivalent nitrogen into its N-oxide form
NED da8 ati GRS reebe s nidvay Tgenel dakge bee @arrrcir 5éai giamiasy 198 to
(SBRL LAANLOR A LA B0TBALH] 31t bt 3BIAN HAIS least one
gani c or ani ¢ peroxid pri at ei norg
pemml s cZﬁ'rm agr&etefib& ‘ier)daﬁ‘th s h@/&j‘r mgé‘respe"ﬁweelethe mixing
e |ine et Dpe xi.des, e.q.
i O R R e Y e e i
or ganrz”@errereom st omayf mermrm@e:apemmyerat%‘iamuw castrolled by
benzenec rbo§5r0x0|c acid or an

ey B e oo R e o e 48

chl or e@am@%ﬁrhﬂ@e@orgolae REHBNaPEIOX P a:rwrr%vaﬁd @L%\, ded.
per oxoacetr c acid, al kyl hydroper oxi

L0t
h;f’tf’r perskpdenly SGpttamN 63@%@@@@?@? iﬁ‘ﬁe@’“?@)’#%f@%ﬁ%’ 3/5 on a
V@E?M dOWBle @’d%oﬂﬁj §' the- cgranﬁztepqgglbew ‘Ftéqga%hgﬁm members
drocarbons, e.g. | uene, ket ones ) ut an
r%ﬁOogeafa&edcmm aé@rﬁmﬁﬁ@ur}ey §35 ahefisdre ﬁémaﬁe charmer 185 to
L E& :
%%‘%Léjg &¥§Lh%%§r§lées{2%%ﬁfan\;}é§r%g\@gg 3 <6 eX| st in
t her r N’Sdﬂlaﬂ'ﬂ%l ?‘fgmmsm Sucé H3f bers E@st bmg‘msr@b iate 225 has at

%gurg? tg?aidyd'@%ném w%gfs‘zﬁ%%%; gﬁ%m &?J rl:% aifinent vessel
p';rfsesent | nventi on. PREPARATI ON OF THE COVPOUNDS COF THE

PRESENT | NVENT| ON_Dur i ng any of the proce ses, for

pr epar&t 'Y {hE'EHPBuRfsCEiaPRENpreTEnt’ O WIBF iNgiydes a
| odiB) e NBCEBRAlY 04 QEnidBS bakhiRinhAnPlRE&H of gas 80 from
sensitive or_reactive rougs on any of the nol ecul es

coneer nerbly Fhityonelya sErigcicevéd by neans of

Convea\gl analay ot ?%ﬁzr@g’*géqgrﬂgerﬂgt’boﬂsoﬁ 9 95 o r‘m\faded

described in Protecting Gou P. Koci ensk

MVE jeaet Bib g herds, hagoae! ﬂmﬁﬂﬁ Tease! eene & P G M

Wit s, Pr C e. G [ i t, 5

W | ey ? Eelgséétreénce FQE?[”BQ% P%h 8? %{(r‘nn%&%ra gtﬁrs qQSE%GS @

@mevderatwﬁaebﬁﬁeni‘wwesws‘éqbema Bntoa@@ ers:riasr@drmmtmﬂQS, a
OWN |nth “t 0 aration =S(:hr%r'ﬂ're 1-0 .

13“‘1 Cynging g §§rﬁe" ?Frﬂfﬂg?t Séﬁe Gaet Al iethigds! By and @

f@ik righeppreparat ifor @fxrr@omm}% 4Qfmd?@deﬁuétaeést one gas supply

npounds of Formul a 1-2 can_be obtai ne

oﬁ hotharge At PoNT2 BF éf enapfise BY @mt%??%ﬁ“ 2ot alig M@ssel 15.
conpRds nehtidorBeha sbolis baldRuwed Ry miBial Latmk ety gas-
coug_#r ng reactions with boronic acids or boronate
gng SUZTRE" ¥ edd DR alikhef engiRr |b§§3df?2|§(0@-9f2 iigkehy located

onke est. i4nr d & "y . o3
oher e i TR De el SR RS o couse the
M yaura, A. Suzuki, Chem Rev., 95:2457 (1995) J. K
Stille, Angew. Chem Int. Ed. Engl , 25: 508024 (1986)
and A. Suzuki in Metal-Catal yzed Coupling Reactions,
F. Deiderich, P. Stang, Eds., WIey-VCH Wi nheim
(1988)). Conpounds of fornmula 1-1 may be commercially
avai | abl e, or the above pall adi um nedi at ed
cross-coupl i ng r SldBSAITUdESHEED (RRLE 26y be used
to generate compounds of Fornula 1-1 fromstarting
mat eri al 1 O Preferred condrtrons for the brom natron

Y - A o o A OIS S\



substitution on the term nal am ne of the piperazine.
For exanple, treatnent with A

WO YWobi1s(627 chl or oet hyl ) ani | i newoul d gi ve an PCT/US2006/060183
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I V- phenyl pi perazino group. Treatnment with a

bi s(2- hal oet hyl ) et her or bis(2-hal oethyl)thioether

woul d afford a norpholine or thionorpholine ring,

riespeat JalelyreAnot heoutad tetibatdues Ridh ot hpedbl 88 rises in fiuid
substjtution to introduce heterocyclic substituents

omt & ¥F AEHATTEN Y8956t Wt he heterocycl e from an

al dehygig dehie8s cranamr @'Df?%,rsr@’%aél\?&%iag QANEIdNT e v 20 permits
for nyl roug may be originally gresent in the starting
nERCEPE &l Yah -8 3priot sented Cormipprotasshes afseraco B85 wajhe fluid 35,
resul kq; I any= of nber ¢ oyl atd o0 i ;
Rt s th Ao MERZ TR MoBE P, 1 rno-shaped and
\urnieiie tha-ieatikg ieaeidr @R0(dror coarsiraivs édw igierdl aravghani. oAt least

ABEy R lrass 20 s, Thnd b D s i ioang Saitom 25

Aspvisatliy iibsioyl thadoh 20XiTee digtisahedsion 3Lets slidaBR 3EEh80 (o the

(1996)). Finally_it_is underst that conpounds of
S PREEG POl et o TBP At Jo i eteh GrBetTath o e outside
HOMPS DIE comRaundss®ls Fosdided ihtoCal dA8 JRPRVATthe gas 60 wil
according to standard synthetic nmethodol ogi és . o
(FRECHB Pas APereshe  ameT Potasd @usmihafipaing JoRgllenslgyo rise in
aRd 590N%s whiterotatNY¥ 4b38king RR4, L%, bﬁ}h&ﬂ% ﬁé@b&%&%m 80
to further derivatization. Exanpl es of further

deithe agitpachanbet/ Leapormidls soffade hol thddidoi, ter gan®d will be
Ry LQ: any S olge s q00nt aj o o
RS 4 (i saRaungso6) 0TI Bla SRR, o7 of
widnfeiahdelhedes! dr wketeohe senhaitdrerpee3enal aghinde filled with gas

reducin ent .such as sodium triacctoxyborohydridc
(*ggéﬂﬁg%ﬁ%nﬁé&iﬁagf’?ﬁ@?"%ﬁ@%ﬁ“%, pp. 3849- 3862,

(199633 szm*lgsa@duqtHfig@ieydmlawlm, ghe \gzinbgt;?qbz@b@w EO% i@ Sotatably
or carboxylic acjds and_an ami de bond form.ng reagent
HaoGRet R Heceab o o P AR A T Foimyedly Mached
chlies heesietrautprmisul fonam des; with isocyanates to
formureas; with aryl- or heteroaryl-halides in the

pr eseriéeliBitraeh at |FagH atn FPatlf ystthasimpeler Pipdes apdvare fixedly
PO G Pt G a1 e &t AERAT FARRRE h8 HELR fesine
of'Sormul ae | contain an aryl halide or heteroaryl

hal i de, .t hes be subi ect e e
ot al 05 Ay S AR TRRE S e B e et iy sroove 522
excaipt en Suzuler sorfaSt BRb eof doripbusigs HS. déseimberky blades 305
abov or., .amnes or  alcohals ch d-..or .
YRR el BBPRT Aot Sud Rl SR gl tpegroove 222

r ef er epcigsstabay &) FigWen, £eapoBbdse holtddTiraentroiling a rate of
contain.a ano group, this group may be hydrolyzed to
a$ﬁ38%%G~6?8§ §8 "iREET 28 d or basic conditions. Basic

am nesEBYefe 9XisH Zedolifg M Xt deasand of Oy 85 8RLYimpelier 300
N-oxi des may be reduced to basic am nes. Wen =~
CofpetnaseEPrrarsin auhstasat Hithatlederfip datheptiich 8pating impelier
BEVChI 800 QUE! h&ﬁsizgg,"%‘;?%nfd! Qecoﬁﬁgiiak%% ffe@c%gﬁarag%t' e ateq
to the correspondi ng sul foxi des or sul fones.

Sulifasxi thesoottan: Heoldbe abnfethriayt sxisdat $.on usi ng an

appropri ate oxi dant such as one equival ent of (

t a- chl or oper benzoi caci d) MCPBA or by treatnent with

Nal O 4 (sec, for exanple, J . Regan, et a J. Med.

Chem : 46: 4676-86 (2003)) and sul fones can be

obt ai ned usi ng two equi val ents of MCPBA or by

treatment with 4-nethyl norphol i ne N-oxi de and

catalytic osmumtetroxi de (see, for exanple, PCT
application WO 01/47919). Schene 2a wherein Zis CH
Optional further SIYBSTATUIR SHEEE (REHDE 263d f or

schenme 2a 2-5 Schene 2a illustrates a route to

conmpounds of Fornmula I. F represents -NQQR-3-, - O,

~ ~ o ™~ NN o o e ~A I |



net al -catal yzed substitution chem stry (such as Suzuki
or Stille cross-coupling reactions or Buchwal d/Hartw g

wanioaticons as further discussed bel ow) on theP¢DUS2006/060183

group can be achieved foll owed by repl acenent of the
remai ni ng brono or chloro group by anot her
met al - cat al yzed substitution reaction. As illustrated

i N Schenguskatd CRVFIR0r8r DURd LB thd cEFITUL G- 30:“3&3@@@ @%mber 70
first substituted to obtain compounds of Fornula 3-

JH TN HePSyF O apETAd dak Ipaied ?fs@ﬂ SeR Ut Bact fée&b’*ﬁéﬁi“ﬁ' 70.
5 RO la43-he R g r .
ggq?i}%egftg %@ggégceT%Ls or ggmﬁo %ngﬁlgs%r% ﬁw&%ﬂ BRI the
cerpegnd Sovhed mmayed BvaralTiRgsinstit @i reessurridbaopts B0 drom the
. enent..ar. et zed . arl.mat | or , ated
e et T s S
privtreteattzaenéd sushpmst menemm iGariramiitsdofbmd sfter release

S o e e o205 R Ao 4045 9 R e o e

Reid 65 Fog Wd}‘a@@%% Qi Sﬂﬁemhéﬁl’c@ RS welgha pidi eropeding 110 wil

S aredes B Reosate odduoahonbighes R0 whTar wa i e o 35

CRURhE REnOEa PP AUNELa Hsdiill tHQFRRBLG Rerh s introguced into
boronates esters (Suzuki reaction, Mis boronic acid

groapRBRea athe 83t €1 §reany SeRingitthoRRath o1 9 n
conpoyngds,-LSt Ral Srhe -

al kyl g tﬁheédotﬁ%g Lg?ﬁd&éﬂﬁtnienggb@gdfg gﬁabov e e; 310
d:@gaaes b@dcapn? Bkt 1n terfluypt 8viade tewappimuseof the openmg 110

CRATHRE B S e B0 R e o

m*t?ﬁﬁmmébcoupl ing as descrl bed above L in conpound

obt ot hoCHENRBS QTOFEE nb IR0 eaBaF oty oeTer R furner

nasheephi Iskeos okt ﬁgﬂéh@@ ee}r 3rmt ala O@Lah&zaﬁissa@aa&um 324
with a nucleophile or by the same netal -catal

SHISEOEBUPTS hﬁ“t”@afb{a io% TaReIgE S f DR VEEBY et ! r?“ﬁ?fﬁdﬁ‘fmai
thenb@RIU AL 268-2.prdvideOr ﬁ@nﬁzbnéis% Qé;ﬁ’di?‘i‘tfs%chﬁbﬂged The
and K not an anino group, it can be deprotecte
WiiHsR 2k HEOPAM o laiHetssonadn pyfzceT}ﬁ%atatﬁﬁn@ttom 25 of the vessel
faunct L a h fart he
d‘gcr“{‘gggé 51“)68% %natéf %Hu%&ge dérd E Eiscga% \éf‘%ﬂ?%g}tﬁhe aé“idiaonai
isippotinawesnddfo greotaro(id uicati'msmmﬁ@t3ﬁnalmﬂa§abde@ttﬁqhbé¢b the
) 5 nver ' ) The puliey 14
SRR e AR PV Ph2 I B B, Tre e 140
es(anmyeeumﬁw ish&:msﬁﬁef @mgmmtmfﬁasrawsém at i ons Lar ock,
R S.; .Sons 9) .and th
resul fﬁ‘1 ??g* %?ﬁ??é“%er 148&?1 p%‘”@ﬁpl 6&%@92%“ Q?ﬁ“"&ée"b“‘"oaf’ac“es the
foaratt 00 dreRetibonsy Rsociessnt ked dHandehemeof(thy de@ond floating
obtaj n the conp ouan in Formula |. Wien Kin Fornula

3R H- and fﬁg“ﬁ%u*ﬁe PPetan® BeClf @il yo geEn!tithe &a% yenting

G&U&' *Cﬂgf taé CQQ%H b@@f %%tsné%ﬂ@é’[@r 460 & ﬂea%ﬁz é"sé”rfrarm 5 of
Schene Schenmes 4a and

|th=ﬁ g At é”‘ti%éhw:@@'aﬁa%'t Tibﬁf 31‘8 sevoet ediing sepal @r a7 is spaced

f iR b h t \

o 3 bt o EEE e eSr For e 4t P oL 00

by plqﬂeﬁ@ﬁ upivagiht ehsep@ee@ndrdnmm gry Off bup tBé seppiy Hé the second
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Forrrula | where ring Ais a pyridine and R5 is either
the optional substitution on Ring A or one of the

het erocyclic substituents. As in Schene 3, the
remai ni ng positions on the pyridine ring can be
substituted as described in Formula I. Kis NH or

ot her functional groups such as NCO2, COCH or COOR

whi ch can event uBUBSTdTUd R SHEET {RUHE 26) gr oup by
known literature nmethods such as reductions or Curtius
rearrangenent as descrl bed |n Scherre 3 L3 and L4 are



m xi ng el ements about that chanber. The m xing
el ements are shaped to cause the mxer to agitate as

WO b@7/miveeT rises in the contai nnent vessel A PCT/US2006/060183
gas-venting valve permts gagito escape fromthe
central chanber upon the chanber reaching the flu d
surface In 3 second separate aspect of the present

i ﬂw @Gt Bans *éi@&é@dﬁ}fﬂﬂ@cfﬁh’mb&rmmfx%@ Godiryi ie@eldrcdonoasits gas

|.east one floatin ving a central
%é“%l"ﬁ"’? f@ﬁﬁ%‘e aa? %ﬁé’g te g i e 8?%183‘6”@8”83” 300
avb@tthuﬁ hewc enttaky u@h%‘f’%@rthég@c%nd FlcRasy Qﬂbéiﬂg ’Vﬁi Yi8es under
permits escape of the gas as the central ambe

rEgeHEs Tamrgas & slipdeed omine augit ﬁéﬁltﬁlipbb’nﬁg’s aI SO

di Spo%%da;b@ﬂ&geoﬁ:&nﬂﬁ' &H@nﬁm‘éeéﬁze&b adhRceitnd ?esent invention

floating plunger wt | east one ‘aperture to augne

ncmd 2y umer@ anﬁmdoéégaasab@ apbswed hyf: efafén@ﬁ@§i@¢1ﬁccompanv=ﬂg
A ) i ncl udes

SR 30 SRR G B IR R Gy e

anlnner surface an outer surface, ai |east one n1xing

plate within the inner surface and a plurality of gas

hol di ng nmenbers about the outer surface Accordingly it

Is a principal object of the present invention to

provi de an inproved pneumati c b<oreactor O her and

further objects and advantages w ||l 5 appear here

natter Description of the Drawings Figure 1 s a

perspective view of a first enbodi nent of the

invention illustrating floating inpellers and their
control nmechanisns. F gure 2 is a top view of the
Figure 1 enmbodinent illustrating the floating 10

chanber affixed to the constraining nmenber with the

i npel l er bl ades rotating upon the chanber, Figure 2A
is atop view of the Figure 1 enbodinent illustrating
the floating chanber rotating within the constraining
menber with the inpeller blades fixed to the chanber
15 Figure 3 is a side elevational view of the Figure 1
enbodi ment; Figure 4 is a side elevational view of the
Fi gure 2A enbodi nent of the floating inpeller Figure
4A is a side elevational view of the Figure 2

enbodi nent of the floating inpeller Figure 5is a
perspective view of a second enbodi nent of the

invention illustrating floating plungers and their
control nechanisns, Figure 8 is a top view of the
Figure 5 enbodinent illustrating the floating plungers

Figure 7 is a perspective view of the gas supply and
magneti c assent control mechanism Figure 8 s a
cross-sectional side elevation of the floating chanber
i Il ustr aing the vent cap in a closed position,
Figure 9 is a cross-sectional side elevation of the
float ng chanber illustrating the vent cap in an open
position 30 Figure 10 is a perspective view of a third
enbodi nent of the invention lustratng a rotating drum
m xer with gas supply, Figure 11 s an end view of tie
Figure 10 enbodinment illustrating a single gas supply,
Figure 12 is an end View of the Figuie 10 enbodi nent
illustrating a pair of gas supplies, Figure 13 s a
side eievational view of the Figure 10 enbodi nent
illustrating a contai nment vessel, Figure 14 s a
perspective view of the Figure 5 enbodi nent
illustrating a closable too and sterile filters, and
Figure 15 s a perspective view of the Figure 5

enbodi ment illustrating a tenperailife control jacket
surroundi ng the vessel Detailed Description of the
Preferred Enbodi nent A pneunatic bioreactr 10, as
illustrated in t8UBSIdTIUNMNSHEE Fi(RUHdS 26) 3 provi di ng
ail of the desired features can be constructed from
the foll owi ng conponents A contai nment vessel 15 is

L T . o T 1 Ar- 1. Y N o I Y
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pul | ed downwardly by the flexible nmenber 145 until the
gas 60 is released fromthe chanber 70 of the floating

woRoen1s37 as its gas venting val ve 80 reaches P@EUS2006/060183

surface 85 of tne flu d 35 Th2z chanber 70 will then
sink in the fluid 35 as the second float ng m xer 125
ri ses by buoyancy from gas 60 i ntroduced fromthe 10
adkdiivisonal supply 135 As can be seen in these Figures,
the m.xi ng,appar a subst ant i aII spans the cross
section of " é“"@@ ‘tg ?ﬂ”c@@é’gép The cont ai nment
vessek chhigmyehectonmed of resilient material 155, the
material is steplizabie by gamma irradi ati on met hods _
As i | (st aPBESYS P HB® SAPGUTHBh eBTe! MAinG a Dagrigoely, having
theshueyansycdrd %%We%@eirﬁr?&' agggg\eqﬁeﬁ&gakﬂﬁ FinBlng device
| east one floating plunger unger §
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gas HH.L %t‘tdffem&ﬁ@ter@hei@tb anhesed Qodtﬁ%@h%’mi sidrhage tSmixing
of the fluid 35 A mxin artition 17O|sr1[growded The

FRTEP AF0E7803R8Y GcersE 1R THE KoAditate sritevakgersasn the
agdhagerint Rl oot bagrd| ynaper Fabngnd qQ@%e:%ng] 8A% RRGitting
aperture 175 to augment a m xing action
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novenent o e pllunger 160 as 37 Pees o SR

the fBuid @@ mpmjasbi@@afi:t@ pitaiodutediet niropidieg gas

suppl t.he. ga ter (‘holdl ng

charrbiir‘:}%% 5} ggcgidgg \Mﬁ q‘fsg Gtmﬁ %%If%ﬁgp B0 to rise

Dy bu@)yanci]ha pntfreafd Bicdedbowbi tieinadi ttad gvahe-drihahdnixing
venti ng val v 0 of the central

S e PR e SarhieBs Tken RerPUf dogscopligng

gasB8 Msbhiahe weh easedoaddalchiodiheatik&d aPldiREBkRe 0y said
will sink 30 toward tne boti om 25 of the contai nnent

VREREIPETS (ST ESlEE Eentd SPPeHEMRNE rvepseiwiand ggfgyﬁ)i%érember
fdAItJr%QLg%ét@e&@%e@@etcﬁ‘@sécegni heath =E%kér§%n8' %gﬁﬁ t g

ri seA second floating plunger i's provide secon
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l d
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) ~adj acent .the bottom 25 of the vesse

Rk 8 e o nl 55 Ml g, bOMUERe Trrels a8 an e Sonvea

ajheaxmedaawes haeﬂb)dtst Lo mndf 2 thesteonb@inrend: Megseholidontal

A f1exibl er. 145 is provjded The flexible nenber

1A% “5% 8 es‘e HSUBRAMBEF 0t FSE HY $isat? Mg XpeuRyercn being
ob8d & eharbetingfent Ressecandaf PatiRgnlungeRr y

*ﬁg)fleX|ble menber 145 is o?ﬂa | engt h ermttlr%§5ﬂamgat

JeRS L\t PRI e gt 3 hexiBE ARYER ez‘othéf lqajiagf pleager and a

Q%n@&%ﬂggﬁﬂéﬁgai@ﬂﬁ%@QﬂNﬁQ@aﬂ9m§&hgﬁpﬁ ﬁ@ @BF&QE  huids o

whi |l et he chanber ™70 of second floati ng p unger

FSKSSS spaced fromthe botton125 of tne contai nnent

vessel 15 The mi xing partition 170 'S | ocated between

the floating plunger 160 and the second fl oating

pl unger 185 When tie floating plunger 160 is propelled

upwardly by buoyancy fromthe gas 60 fromthe supply

45 the second float ng plunger 185 is pulled

downwardly 15 by the flexible nmenber 145 until the gas

60 is released fromthe chanber 70 of the floating

pl unger 160 as its gas venting valve 80 reaches the

surface 85 of théSUBSTITBTETSEHEBEEDL{RULE @6)inger 160

wii! then sink in the fluid 35 as the second floating

plunger 185 rlses by buoyancy fron1gas 60 |ntroduced

R — A o o



315 The outside housing 315 further includes a
hori zontal interior groove 322 |ocated on an inner

wamwo7acw7825 of the housing 315 The i npeHer D BdpESB0&060183

26

i nclude a projection 330. s>22d and shaped to fit
slidably within the groove 322 As illustrated in

Figure 7, nmeans 95 are provided for controlling a rate

of assent hd heelinaat igespel beeiad0®&, Fhe &J’I@@@ch%s\,fe@rmmng

ont r ol | a rate of assent of the floating inpell
SN AR S AL TR P A T S BA P

aheRgsr 435%@ ;E{ééiﬂtf&fﬂgae's@%ﬂwé 84id %@th%r ;&%roé'gééd?ﬁ said orifice, at

hou3|ng 15 and a controllable el ectronagne

|'Beat08E RadifucEt Pelley isota Bradasiasve E@“@o@ﬂr&qﬂﬁmﬁ& vessel, and a

Vi

T i el e CRnd sPRmet ooll R ugoegs ond

db@migi’% st@@ 1~1®E°iyoém edxiag mantzt@ppwn@rcﬂspmssd ofetvhen said floating
1Al &l ; provi ded. The vent cap

1 Qg“f% E% g&}ﬂ%%@ Pg%e tie opening 110 when

nnved'upmafmiymagmamstmneamM*pfe&smﬁethﬁaﬂmga&w&ﬂwbnmmm

53, SURBLY, 42 Ajsipenr Lobrackel l20 e pax dsd Toe,

t@nsiRperit vddiel weslt ealsi dkisvwhen hbting Sard evwer ediabs €bn outer
rel ease of gas 60 fromthe chanber 70 When t he chanbe

T Rredl @@“‘E REe stpfEcalaby wiiie teuingensutiaee emiuraigy of gas
Tesih bbe ﬁ&§§§ﬂﬂ { BQITh; é§sﬂﬁ&§h5fQﬁﬁct%Sm&PQﬂbQ%el%Qedaﬁd

will permt the gas 60 to escape The oati ng | npel

F0ePH 1 entengasi inkobias frdke el aAseu8Bly10 and the vent cap
115 wiii a S f g )i b

it roduced el R E v ar 8L ST AR halyadR, teely having o

uheoebywwaahhmgﬂﬁh@daﬁsnn@@nm&& mhegv@mmheaad&kﬁ+ first axis
&rtheg |ng udes. an q ﬁ‘% 3 ;10 Tne. C%h|n FH |
CAUSE S E S (AL B o efﬁ c%*? H th WPP“ e Rl he cyindrica
«ﬁr@hﬁabytd'@te{tese@iapdshedﬁéﬁmhﬁg 110 after the gas SO has

seen releaﬁed when the chamber 70 rga%hed the surface
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Gas bhezpesdaika R @ eaghent Akifd/ ol hes suRCIVE8s Sntainment

second floating inpeller 317 A second outside housi ng
328%¢urround ng tie seccnd floating npeller 317 is

provi ded At | east one additional supporting pole 326

is provided Additional gas supply 135 is provided The

20 additional supply 135 termnates at an orifice 143

at the bottom 25 of the vessel 5 The second ojtside
housing 324 is siidably attached to the additiona

supporting pole 325 The second floating inpeller 317

is rotatably attached to the second outside housing

324 At least one pulley 140 is provided The pulley 140

is attached to the bottom 25 of the contai nment vesse

15 25 A flexible nmenber 145 is provided The flexible
menber 145 attaches tne chanber 70 of tne floating

i mpel ler 300 to a chanber 70 of the second floating

i npeiier 317 The flexible nmenber 145 is of a length to
permt the gas venting valve 80 of tne chanber 70 of

the floating inpe er 300 to reach the surface 85 of

the fluid 35 while the chanber 70 of the second

floating inpeller 317 is spaced 30 fromthe bottom 25

of the contai nnent vessel 15 Wen the floating

impeller 300 is propelled upwardly by pressure from

the gas 60 fromthe supply 45 the second floating
inpeller 315 wli be pulled downwardly by the flexible
menber 145 untilthe gas 60 is released fromthe

chanber 70 of the floating inpeller 300 as its gas

venting vaive SO reaches the surface 85 of the fluid

35, the floating inpeller 300 will then sink in the

fluid 35 as the SUBSTITUJE SHEET(BULE 28) 15 ri ses

under pressure fromgas 60 introduced fromthe

additional supply 135 An appreC|at|on of the other

- . e



