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TI TLE OF THE | NVENTI ON AM NOPYRI M DI NES AS Kl NASE

MODULATORS CROSS REFERENCE TO RELATED APPLI CATI ONS
wOhb®/13ag398i cation clainms priority to U S. ProvPermsai06/023196

Application for Patent No. 60/689, 715, filed June 10,

2005, and U. S. Provisional Application for Patent No.

60/ 751,083, filed Decenber 16, 2005, the entire

di scl osures of which are hereby incorporated in their

Qutirqnagdliy paste Beliyedng o apdwermoddine qonsinualle deli viering dleatasts, and
fePicBYF EROBP KRRt (LUEILED of ProRifioBhdti Y o

relates to novel -conpounds that function as
itors of FLT3 and/or c-kit and/or TrkB.
II?B%@@%&GINWW“THE | N\VENTI ON The present invention
rel
SR AR 4 PR R5S 10 5ol DA s

iprd bnne; whrhivdlldatileaiin thefpont ead adéttab a mseekical 1rhﬂsiemap€1htal Cc
US 5104 8 (preparation, of

ro I es; 7 dWO 921446
ff “zB‘?SW ﬁn&?&?ﬁ)ﬂ E&?W&merﬁ’éﬁ%ﬁ?ﬁ% Blling auaterent jnchyding, for
t
é‘aﬁ’?%i%%Hgff%nmdmﬁﬁz’é%g%%lg%y e coRlouPh bbb material.
pyrazol yl pyri m dines as insecticides ); W 2002050066,

%2002@ gﬁpég %‘@ 2002068415, US 6653300, US
2 84247, US 2003055068, US 2003078275,

> 830dws MscheARIrABBhon @083 @é‘l%ng%oﬁﬁéﬁeﬁaﬁ: » paste from
US 2003022885, US 6727251, US 2004116454,

P 001 aIBTBYB 2 dﬁslgm@dlmv gllom:n@avus) 2004416 mzhin @y r dz (geseral, the
i,na |nh|b|tors and

sef
e e puticpns RhREdig 3B Rt BipsEtian conteiner or
reie@fcﬁ@ ds aﬁtemedocfo e ﬁh@gkﬂéd ﬂéawghpy il t€lbd) Atb ReGesaateRspot in a
i nhi bitors ); WD 2001085700, WD 2001085700 and US
oo 3Urpatyey U@ﬁwefyaqram oha giscasgd subjeck e Coanenitpnally used is a tapered

b ——
W&@QO(SD eppiedator oortiadpapdio dpas@s defivdy.V Feplthigadneostep, direct
o B A B B e o
s\é L the/\Ck 2 (00 Q)?%ﬁgqf e USRS The underlying

t
0403 5 (preparation o ar ylﬁgl nopyrl gl%nes as
hlylsmcbisteapknrm‘dljelldw replicati on) V\D 2004058762 WO

20040587 US, 200415 739 of . -
pyr PEFERY¥ ?@aﬁ’aﬁe@e é%ee#o% Lst Q/“él %rot Bp}ﬁtl@dﬁllustrated in Fig. 1.
B cAC Edad

e A —
CivedDEdnESln@r@@tﬁﬁldseql@hbmv@mmmg Sitheu aitemlal\/pressure developed is

$é(§ fyl ) a})]to 200{}8‘?3‘%?% ﬂ}agﬁ?‘iﬁlﬁ?}’ \p‘gip?‘fgt%ée@ of the back plate,

rfaﬁfélg@ums aFhis) WesRiiret @) s kilmaseC uhifdtnfi tdiﬁt%b te8 €& t
War dakhan V\agrli]yg? @&I eita, Daisy Hy Nohar eb. e%’?g’tfe excep

avpurdethie texgrregionpf th¢ pbutginet i 6s thei egiopandar s tha thin tube, where the

R R R I R R
Fabi ZleS’Bhl@l@éﬁllg'adlev&bge@bhésﬁu'i?al@zﬁhént (a+9@R) the4Bhdton of the container
97-104; and Tayl or, Edward C; Ehrhart, Wendell A ;

apdihe Hl e@msem@ mgor nghﬁga;Fn t y‘aﬁgvg thp‘ﬂ%syppmon of the orthopaedic
ﬂakt% IIBCJHtQQ g gt (])rﬁﬂ:e &Oﬁﬁ\éegoﬁ{ag)&r()f Tfis can be illustrated by the

am no- 5- cyanopyri m
idcnplessible Na5re6—)8&ﬂ®$)yquanbﬁi bfimotible f@r200yidlfesv, ( 1987) ,
25(1), 343-5. O note also: JP 9274290 (devel oper and
net hod for processing of silver halide photographic
material); DE 10060412, WD 2002046151, and US
2004082586 (3, 4-di hydro-2H pyrrol es as pesticides); WO
2004039785 and US 2004152896 (Process for the
preparation of pyrrolidinyl ethylam ne conmpounds via a
copper-nedi ated aryl am nation). Protein kinases are
enzynatlc ‘conponent s of the S|gnal transductlon

o o, o, R Y o R T e 1
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radi cal s include furyl, thienyl, pyrrolyl, oxazolyl,
thi azolyl, imdazolyl, pyrazolyl, isoxazolyl,

wozaichide®sl yl , oxadi azol yl, triazolyl, thiadi arorgiS2006/023196

pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl,

i ndolizinyl, indolyl, isoindolyl, benzo[ ]furyl,
benzo[ & t hi enyl , i ndazolyl, benzi m dazolyl,
benzt hi azolyl, purinyl, 4 r- qU|noI|Z|nyI qU|noI|nyI

i soqui nol i nyl, du nnol |aayl Pht hal g3 & gzl i nyl
qui noxal i nyl , pIa—S +:ﬁﬁ%ﬂﬁi’r‘d§ iyt 5o Ed{ ~aind t he
I'i ke. The termahet doa Yefers to
a bicyclic f J&EEr i ng canyesioem r aflfs V\hebz&baa one of
the rings is cycloal kyl and the other |sleﬁe{ er oaryl

Igy‘gﬁ%@gp{ﬁ 2{, ?;ﬁ%ﬁg LLZ%%%, S%VQE}' Eﬁé&}e@%‘ﬁ%@ ¥y omtg cgm?onents pressure

[ exai hixenyl
B 0 B CSereCtt 2T FER o Cotegap 2, ipg copfgmaes. The

Qrémaddn@pistméerlw:»xmotlom fsen sgcnéﬂa]awrjo xlpgeso the ansteadyi anal convection

substituted . w.t et et oar ro such as r| d

AR b . B Bsed Bp R B et O e 2ekibr Brelieph 8Yd the viscous
tead, (If-l o"tﬁ'é@ Worhe GHE ?odaﬁy tdavQysta ﬁﬂeﬁuﬁexg GaRknBHAMRS tﬂ@ ?lmd motion
term" heterocyclyl" refers to a saturated or parti al

wneverepning therinisow) o well rfmcrtgmraacﬂha:ﬁmddeqwgdl Obty tCPmmg to the large

Jo??glgglédnc? nlsil(%y aattlé%,/nﬂle.lsg dccgtI tgg@%‘?‘}?&@ ! nc%egsdtﬁééﬁ?ﬁﬁe Sond particles,

¢ansihg die %epz[r}iﬂidrp o€, the (ﬂﬂibpﬁdimgbste %onmtﬁérﬁi | Mfe fluid part of the
rolidinyl, 3-di oxol anyl i m dazolinyl (also
Qtﬁ'ﬁ)@ﬁﬁ% pasge g@ll 4:ogt1myqup,]ycﬁlqw jout-pf ;hed@zxw@qr)because of the continuity
I zo r I
%H%a?ge?g{lé ﬁf ﬁ%l %oevg In? Loy[ Nfo%]t}glegg, tﬁél% hcggg}f of the ochopaedm paste
péﬂcﬁhcéh dﬁfby‘ént Iihlylsmmomadﬂﬁhisﬁy hs tHehlogoenis de@llbcﬁlw In]ihé beginning, a
qﬂ cioer azi nyl, azepanyl,
%hoa 9dio DaFteSeptaA beaﬁwetrmre |h|qm§1 tham golidspast is ggmrpressed out
n
SEBE Bkl SSSMERATLIR ot BB O hBSuraion
pmamtl pThé emalbleylt amaanbbnbuatlmﬂneﬂmehdmrtgﬂau’@omsnaﬁng quickly out -

rlate uent, for an al ky| r ) i
gt o JEGEdor Fiim it sou g it it ORGobersaptainer with the
@ﬁ%rq i thd FARARAR! HRfE BF tﬁée&ﬁ{o?ﬁé’(ﬁ!: AstE %llaﬁesﬁo&?y packed or

substituted with an ‘oxo group exa
mtealpgkadduogethw, E@Uhmgamoa stabs teiuilibrivmi @mkaiml todthedoss . of fluidity.

he.term "substituted,:. refer 0 cqre nol ecu
THE LioSon3 SeRAn o, e ettt S Binir® ol M Sl s 1igforced fitling
Mvide Ge flls @raesafub'ﬁ@iokja Bﬁhoﬁﬁﬂﬂccﬁstemlﬁkf}eﬁxljector especially for a
Substitution is not limted to a core nol ecu

maymallginvedresurgisalprecasivrd. t uent radi cal, wher eby the

S 7 bSO Sp 200 0 P Yo B o
syeiesd fok delilesing @i 6tLilis.0 rE;eenqmy Wlu‘iﬁs if&108éd floREBIS hard tissue
wherein the substituents may sane or differ ent

impdand madariaf suchias #@}@n@hﬂfr@ﬂww&% (I?Wlhb

S R o 5, s Sy B

ibterihli wkemin grcbdnmvatandsalﬂ ovRirsle thietainer 4t adhpted ) forratagsaled
fromleft to ri substantially as in:

Rressuryaght itext e)eﬂaq weengpgh RUET, ﬁrﬁyi pmssw drivegomprising a piston and

A ﬂgév%a‘svh&‘amtslﬂfd 1%H1aﬂékalﬁgl%bﬂa Qﬁﬁrﬁti ld}%qﬁlgyaﬂ Rterial into at
| 1 nking group atons towar e ato avin pol nt

leést atpoevinmd ptchambbsdedimed &y Isgddakeevmuﬁ(ﬁracung said piston and to
1-6) al kyl ami do(C 1-6)al kyl either of which refers to a
radical of the fornula: Lines drawn into ring systens

from substituents indicate that the bond may be

attached to any of the suitabl“e ring atons. Wen any
variable (e.g. R) occurs nore than one tine in any

enbodi nent of Fornmula |, each definition is intended

to be |ndependent The ternms "conprising ", "including

. o o e -,y =
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cycl oal kyl, or -Q(cycl oal kyl ).

PHARMACEUTI CALLYACCEPTABLYSALTS The conpounds of the
wonresangzs nvent i on may al so be present in the PoTmSef06/023196

pharmaceutically acceptable salts. For use in

medi ci nes, the salts of the conpounds of this

invention refer to non-toxic "pharmaceutically

accept abl e sa]ai?. " FDA approved pharmaceutically
SPelFPAI Sakeaial TPy spid prResUre dnhveat AR ssgIleve] Uppihadiancing said
)

R, ooy bt IR Tor Sl gl il pasce:
meﬂﬂﬁe:ssl thmtdesxgn thasaf lesst tHeHfal owingdisadeidtygea dic dglivehiing highly
aci di ¢/ ani gﬁl @,1,’ alts include, and are not limted to
YReous pent dne ul fonate, benzoate, bicarbonate,
bi t &y THeAh&e ofl AFCE BresGiith GhidPaSE G e PP b 3t&ult in difficul
car gjonat e, %hl or|C sl,resm trat ;Ba yd?gsch 0 ? ult in difficulty in
andidy mmng@dugl;ly atsepuepsts tattls “swwlbm msﬁtqm(mhempag:e defined by the

cept conate, glutamate, glycollylarsanilate,
%L%y? r%?&‘?é’f’%@f hydr abam ne, hydrobrom de,
hy d()athk aké 6fthe bneev@mpﬁ tpe8aR, buil@ﬁﬁpdﬁitmh%l% NEARAS Bhore easily
| actat e, | actobi onate, ate, nal eate, nmandel at e,

ey laweviscapitshpastsy ot te mm@towubﬁ t rfameverséhlhylegwrameed

N ey

WE3itptanens.u bRcRIditich, tiRgedened 6f the slbév&attﬁkesteﬁ&ﬁ affert to operate.

tartrate, teoclate, tosylate and triethiodide. Oganic

o r () dhg igpiicars diferensein dameigebetypen theslegue and hpeigeting tube
ric, phosphoric,

P O DR Bl o SPEREL T

hy dUG)Qamhappésaﬂlcﬁmputdxcamm No, 2(11)41‘(Hﬁh’_t’68aA13 disslosésonbane cement

-tol ue ul foni ¢, .cycl ohexanesul fam ¢, saccharinic or
RS %@gﬁ%ﬁt}’ i V‘&Eu  BING HBCRCRTFE SR Yfa%f@é‘ét"‘gtﬂ‘% monomer to
RaRIaYor8 R Gnd ﬁél‘iv%dngr%él%e c%ﬁfénﬁr erHaQevick 'i@xctlﬁ‘&sta‘?:artndge

al um num 2-am no- 2- hydr oxymet hyl - pr opane- |, 3-di ol
levinge distolendeaandtarprexinged end ynrbdldfylhr)mmng tlhvmﬂm,r between the distal
thane or "TRI S,) ni.a, . benzat hi ne,
S BRI R Attop S PERATHGITOR dieh ek ffm sopportng o
}E)ll(t@fl Qd 8 BlungéY i9 EORIREAItH the Al dnde, TRE@ahd¥& mechanism includes a
i carbonate, choline chloride, cyclohexyl am ne,
fiseadvancsment mechasisny fasrduianemgnbe pistanandrplungeOiveynison and a

4‘&003’(? %&?ﬂ(‘ﬁn’%ﬁp %%cnlqyaﬁgsmngoq 6‘3 n\}nrgge WS pT' Eggrl\?ﬁ'ég_' endent of the piston. The

Peéralsly Ifukm::& n’(widé)s lademopafl@B&IdlhdVi Ostiatefof AHEBAIEE) of a mixing
procal ne, quinine, sodium sodium carbonate,

ada A aquiq sﬁlmmﬁt@r pmhpeleass buien fwénqlsm&p@d unlocking the
I.NC m

[ nvlg% @égﬁ?ﬁ‘gﬁ ¢ es W {eﬁ{aﬁéllet sTtslgope prodrugs V%@gg EIE complete
mmrfw l(umjtsuoﬁ) dfhiee bonearideatiwithsut gefreaen lif the uexhemrls) dangarable.

<it|o al derivatives of the ﬁ ng’?u ds which
\é(eYeée?oﬁ 3 wPrsage of fhe\GRfocemegns wiH og ing the first
SRR whS s dlé%éeh@ ug@f ﬂBPﬂé JQfIsoM R OPRhO EI%SJ?:G

present | nvention, term "adm ni stering

enc bipmsmt NbeGﬁab.ﬂl@S ﬂmcloseseanmtagy fidtyeintegrated, gnocement mixing

reventi.ng a sypdrone,. di sor or di sease descri b%
sk LsmenSig SLET. BHDEIING BSTES R g SRR B Aipying chamber
| %T}g%mbgfedmlﬁgﬁ Héln;eli‘fﬁl%ﬁﬁber\&@hﬁ)@ WRidh LM QUELYeBsure or

ncl uded wthin the scope of the invention al beit not
kandbing ottt mixetl buleesagnt. orln (ﬂEB peipnarbinveteon, thettsetchambers of the

Convent rocedures. for.the s
PR O DRI AR i GaCblpdh wherein
descri bed in, for exanple, "Design of Prodrugs”, ed.
H. Bundgaard, El sevier, 1985. sSTEREOCHEM CAL ISCNERS
One skilled in the art will recognize that the
compounds of Fornula | nmay have one or nore asynmetric
carbon atons in their structure. It is intended that
t he present |nvent|on |nclude mnthln |ts scope. S|ngle

o o " o
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Chem cal & Pharmaceutical Bulletin (1986), 34(5),
1907-16; WD 2002069972

WO 00613808 y| pi per azi nyl )i soqui nol i nes for treaPaBMS2056/023196
neur odegener ati ve di seases, brain injury and cerebra
i schem a); and GB 2295387 (qui nazoline derivatives as
adrenergic 1C receptor antagonists). Protein kinases

are enzymati c conponents of the signal transduction
63elkt pRgEYRer fhcaled dromathg asherand: o aericposiifont wizereia the g chambers
. . OLF t y A . i ne
R AL hoh Bheb QAN oy OBk ARIA T operetea
ind&elrpendmﬂgbl fmil diefdhaimbbﬂ for prephﬂhﬁ tHeil{]mas eexflm _@h&i,lome prepared, is
val ua tool s for assessing the physial ogica i
eeahs@wﬁwé_sfrw thermatcéngchampas threnahy %ﬁfl‘i’l&?.fy qiipenber. A dual drive
RYSHAYR F891d00 0% thAAPREP BA brilcBoRERI] FRthte A YA in a firs
or mutant protein kinases In mal s has been & topic
speedcatdatissiciien, shd chdeperdichdy diiee thedpeminsitdratatidn bba fded\coatrolling
ignificant role.in the deve ment _of ny di seases, . .
STeTARSl RS BRSP4 SN HHEF e dOh SHE B Shepd ol ftdtion of the ixing
JoRESPRWrSby QS 85ntfHIRE RS &Py dSHEH RN FAM R to HREMERIRA S peed of
arthritis, "atheroscl erosis,” cardi ovascul ar di sease an
mevereant ofithe cortralling porition e thefdelisernyfchinbers e In thits fridriastndesign a

g BT sshetf ediiar bR i R For i direct
prev¥aR Rk fplisdbirsbiyemshe CPaEcehidat ik hiixihe @Eﬁh&{n When

tyrosine kinases, TrkA, TrkB, and TrkC, are the
PsPs§Hel ip Applicd ctbp swel opering (drastiptchangraintshiamnesey) c@ggers the

i i&? nes of the neurotrophin
Sﬁg%l%}%ds%kﬁlé&?%ﬁfﬁé 0 %}?%ﬁ'h factors includes nerve
grom h factor (NGF), brain-derived neurotrophic factor

BDNF), and two, neurotrophins (NT), NT-3, and NT-4.
ayef pssinyentiony ecept or for both BDNF and NT-4. BDNF

or o _ ¥ . . Lot

Cr Ry Pl dthe BESil el 30 BROLAE RBL i pcrhad for

coatihsalritligering ancetHopaedit phsasstordeén b icharhissr intoeiwnt ¢idrough a
ee, Nature 2004 Aug 26; 430(7003):973-4; 1034-40)

t TrkB activation is a potent and specific
SUPRhESEPEL; &t of HeMRERALIVEHRRES vicRlaltosl@al nethod for
(anoi ki s). "Anchor age i ndependent ctell survival allows

deliveningai drshopaedic pasée oteldrin aghamber istpst eome ¢hrough a tube in the

i rcul at i s .at, di st ant Th
arnzg ehererspis udd O i et R PaL O GeVgh | ne
~ f-ai S anéthe E6f the sBRNbvefidn iR 1oL a @50% gg% h%'rt)ﬂrddfor

in cancer. OQther studies (see, Cancer Lett.
detivardey 40 orthopeedia pastecamprisies purtjgles antliquid int@pipne through a tube

e TR R T —

tabggest that TrkB nodul ation is an attractive target
for_treat ment of_beni%p and mal i gnant proliferative
di sBeerder toaseaaeplishithe afgraspidgbiestssafshe mmgeent veptien a replacement
r%%&gﬁi'sﬂﬁs Iﬁkeﬂﬂﬁ %Fﬁ\_’%ﬂn% tﬁ@ﬁas'té sft{nle'dgl? Bl% c%%ﬁg%:r%l'olu gﬁ%%l% in fluid
are essentl al for nenoat poi esi’s, hel'anogénesr s
c@fthnirdedtionivish thSChamledrswhich idlides gy adfigehs pate inhiBe chamber with
hempat poi eti.c hierarchy to pronote cell survival
a5vRAll YRIRmE OB FCOYRTY SRSt SUEH 35 rod dmesplas thegme volume of paste
. o | N . . I .
YL LR AR e dipk So PSR Gk Bl RERS Ao in the
chamivet, 50 that & space createdyahel rqireatenistreplacediblyshe paste, and repeating

akaryocytes, and subset of |ynphoid progenitors
tﬁgﬂwﬁmpﬁ@a@v&a SHipg RICBAR: 1000 Oct: 3 1(10):
1037-51). Sporadic nutations of c-kit as well as
autocrine/ paracrine activation nmechani sns of the
SCF/ c-kit pat hway have been inplicated in a variety of
mal i gnanci es. Activation of c-kit contributes to
nmet ast ases by enhancing tunor growth and reduci ng
apoptosis. Additionally, c-kit is frequently nutated

. . g, . g
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toward the atom having the point of attachnent,
substantially as in: Ph(C 1-6)al kyl am do(C 1-6)al kyl

weibleasss which refers to a radical of the foPauiua2006/023196
al kyl- // WLines drawn into ring systens from
substituents indicate that the bond may be attached to
any of the suitable ring atons. Wen any vari abl e

e.g. urs re than one tine in any enbodi nent
( £ R ﬁﬂ%taeq object oh thyarssemicin ERRtion i Wt@ﬂ&éﬁa%"?feﬁ’f mixing particles

dnﬁqﬁlﬁf‘d"@efﬁf’m aK %ﬁh&}g«{e 268 TP Piefiy the ﬁiexf&l cd g’ﬁgmg a storage

and ™ cont al ni ng ed hereln I'r op
Qﬁl@mbblr Imdvimgla sgndatachhlyEMNBICATIRE ofs emcpbf thb ehamber; an impeller; a

ndi cat n rived n

il st PSR 8 SRt iAo B i ant SR permeticay
Rnhect@¥tothé BEW1, 36 aRFAtLdsd %ﬂ‘éﬁﬁ&? Riddnge ERhiee Qlﬁft?le bowl;
such as Nonencl'ature of anic Chem stry, Sections

the 1erell§r 1sano¢mtaqc’1tp the bQ\pb atghe an@kr 15(3bﬂq;lrocag1ta@?9mxtﬁre inside

G e B By o B it Rorrlieg minign divides the

AA8RAkpadeBh er¥ph&Hindidng 16Wer Spaed whéHSthe R%H is at an
Copyr| ght 1993 PAC); or conmerci al | éﬁaval abl e

igtermgginte p@al@l@ag@ﬁlewémb%rswl\@mmrbmmm & ippide the lower space;

DR e & OURG TrREY REH shou AR At b b olilive

p%éﬁliammemaﬂan (ulnearwhrmﬁmmmgemm the upperapadeaind €channel
sof t war e nar ket ed O@/ Advanced Chem stry Devel opnent

qQoRgecting She s to Betoatlpl) ProfemaRisyihgrmpskiersempsises hafliand at least
(%J&%lz{&%l lvRUfeRtPma Qﬁﬁf?% {agﬂrc‘re 1€e aeﬁﬁig bf 8 bBFY GVI&]”)%& end
ol ' ow ng neanings (additi ona reV| ations are

themoof aiagtedtie be dreerdiyla tﬂmtcmagﬂ tanbthbxfmd&haeoﬁ donatdtedio said at least
ATP_adenosi ne tr 0S e Boc,r ut oxycar bqonyl .
B TS ORBATR ferL ot ety PRl e e ke Broferabiy, the piston
13 ?ﬁ?dﬁﬂh’?}g’ %.g?@sgﬁe B BéntihiSP B RRYh RERY HRTHWEr Phde to the upper
spa¢e3- diheeddrghlblmiairopniopyy he Snexdhe/seabstbio gluggediia a through hole of the
Pg%(dr ochl ori de EDTA et hyl enedi am net etraaceti cacid

BAc et hyl acetate FBS fetal bovine serum FP

f 1 ugtip aR&NELOHEY: B tredrdsent ifddraoh 1gfoa¢wbﬁ5 ¥ pBrfafgkd balloon for
macr ophage colony stinulating factor HBTU

DLIGPPIAE P |oatb@pae|d1wpastrq ina oneravitytungibrihelpasta ivhdrdened in a bone

h
R RIRORRAELE PR APSn et napd ot e gpyn orthopaedi
pasydeliocing tfobhthkﬁ@hfvﬂﬁ&ﬁfha s 1§Jlﬁjeﬁteddﬂt%€th¢ bdldohl Preferably the

i sopropyl_al cohol LC/ M5 ( Esﬁ% qui d
ReFFOHE é Ylogpieprpaises afystpe p@f@é&i@r@sme fiHityrer of grgyforations

r
Wt 2 o Bl S NN TR AR Rl A€ of B pRHSF i the
taliobe lsﬁﬂleﬁﬁﬂ andids Wctmmterﬁﬁfdfcmras dly puliBilgidr ¢ Bting the
nperature RTK r ececﬁt or tyrosine kinase

r
A4 B ingihedeederedhgithapardia lubsor gpslinghe haglenedrprthopaedic
BN le [P EIIR, B0: i e A RCAE pat ROLFARGLPHS billoon
Mete mhﬁedab}y uhaballoGn tftmther camprisas hrswnmtddgpaqmerﬁﬁﬂvldhﬁfot example

iCEos BIYER £0t Aoty R B SR P SR BMIde/he brllagndh g cxpelled

ﬁ@htsﬁldtﬁgby@ﬁ%r ﬁrgghrgter eochemni cal isoners thereof,
wher ei n: CHe or a dir ect bond; Gis Oor S Xis

N oStlu:HnotZen QbJNHéI of theairesph) 1nvmtlo@&|2to lgomsle phnenynﬂated tool for

e%(§73+85% ﬁtyugﬂé wv?{;’/)e}é F}Vﬁ% op%%(f éi)sé éﬁ @? grgfylantex. Preferably,

cycl ohexenyl ), heteroaryl (wherein said heteroaryl is
preferably pyrrolyl, furanyl, shiophenyl, imdazolyl,
t hi azol yl, oxazolyl, pyranyl, thiopyranyl, pyridinyl,
pyrimdinyl, pyrazinyl, pyridinyl-Noxide, or
pyrrol yl - N-oxi de, and nost preferably pyrrolyl,
furanyl, thiophenyl, imdazolyl, thiazolyl, oxazolyl,

e
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optionally substituted with R5, cyclic heterodionyl
optionally substituted with R5, heterocyclyl

wopbieangddBy substituted with R5, squaryl opti orairfug2006/023196

substituted with R, - CONRWRX, - N(Ry)CON(RW) (Rx),

- N(RW C( O ORX, -N(RW)CO?y -SRy, -SORy, -SQ2Ry, or
- NRWSQ2Ry; Rw and are independently selected from

B it & k‘wy?ﬁ?ﬂglﬁ%(ﬁ? Btipie g e i v Rerbepts dghfpins and o

1dd vithQoné N8B TREEGLohh&Bed BRInE @R@LE the %ﬁfb@é Hﬂ&g flﬂer wherein the
het eronpi ety selected fromO NH, N(alkyl), SC2,

ﬂﬂxﬂge lipgarifgles eareba peshed byrthehydi flugegh, 2 aibk yrhtp adlolﬁewﬁﬂ hone to

h e n ar al het r aI k
ing Shot cavB T theeBe, B wis? SRR B v Diiform
drﬂﬁﬁd@@ﬂikﬁﬁﬁ ﬁﬂa?e %ﬁin@q{ l%ﬂgiffﬂcﬁhﬁﬂl diadtRaas mW@ repeating larger sectors
tr| fl uor onet , am no, hydroxyl, heteroaryl, al koxy,
s@yadl| sRefprs in gg aigtgmapng seq@x@pNH@"be RiAin can be any flexible chain known

mgﬁeggxgg AU s S ] S LI el it ne e

alroﬁ)eﬁbkwamng C(O C(1-4)al kyl - OCH3 di al kyl ani no,
al kyl am no; _provided that the sane RS substituent |s

not Aﬁﬂ%&@m%@@h@ IpaeseRiREentign istoPravfela Rergicgbtibe (griding tube,
1?11%8?(2% @%@Hﬁc P%&'&éﬁﬁ% lxrﬁ%ﬁ’g gt%xﬁl(ln}t gﬁ% fzﬂleg%# f%t%g%éénﬁng blood/body fluid
ﬁnqnnlenmah,g yh&mbgtalttubce dn&\szﬁdh maans is ﬂasyaz bkiopempt bidkanky a force

opt.i ona bstltuted wth RB, azol i di nyl - 2-one .
SRt EMaracl. B BEtbl g eereTRad by e BieH Bt YL g jodhopacdic paste.
P’r@férémf‘lﬂllé/mém% b SR bt \pltlﬁﬁlt Btérﬁ‘s Sfentst WOtch&' or grooves, and

three substituents i ndependent!|y selected from
ltearilmge@nngtb;saffmem té ithstrmdhibe Ipydssura ekerted thgndmmby the blood/body

et %? ﬂﬁzﬁé}lwf ye W%E( 6}1&93 t%;hlé egéﬂy brokenaby %e injection of the

o?): é’s%@l Kiherhbtdely tnedmek yd one-\%y h&)oalvklxzb OH, - X
alk -OCH 3, -C(O 1-4)al kyl -

1 4) al kyI OCH 3, dial kyl am no, or al kyI am no provi ded
éH@ftDésgﬁ t?oaf{rgftg gﬁl tituent is not present nore than

once; Peds &hbst i tuent is hal ogen, hydroxyl,

al keigy ,1 13315 scéleliialic plgial SrobeicRtionl ©lew ofhé Eﬁﬁﬁh& ¥ne- step, direct
substituted with R7, or heteroaryl; and IS one,
forcedfflling eribenapdicaasts t9tldependent |y sel ected from

2 B0 sV Breshiok LRI AL ke oBRELo M1 Y bt the priorart

eﬁ@ﬁﬂﬂ(ratt@ic):d—fﬂlﬁﬁ@ﬂ(@h&d&b pasi’e tool:ﬂ@)w:ﬁ( in F1g 1.
14a|ky| (hﬁgxg}gp 2, al kyl C(i 4alé¥‘P
124933 k54 @MLabergyﬁecqolzp)l oot nzoggab}\@-step

4%)9&%&’ bas%eéyg@e@fcg}ﬁf &enﬂﬁvéfﬁll&{l am no; provi ded
t ha e sane substitue t I'S not present nore than
onc®ig. énd &schenmiid pRTiak cnbsi—setctlemm viesv biad wayacgl thgdtepxorthopaedic
al kgtx%cﬁ or, al k‘g‘le‘.}" and i s.one or nore substituents
PAStR f Refevice %Bfeéﬁntf“?wm%ydr ogen provided that
Rbb ROL
cub g%gls t5 u? 4 déméfP 286 gi}?ss-ﬁgéﬁgggln@é% Ky zgﬁﬁk@b]{{@vogs%ﬂ SfRIpaddic paste
fcydihgaidlpfﬂmmresnnainlvyntwbst ituted with R4, heteroaryl

opt ubst.i tut ed th R4, alk

ot SRyt d seBite ditsriy Shrioe e Dol Fn M prihopaedic paste
ﬂxﬁé@ﬁ&ﬂﬁieﬁ%the‘t%f%lﬂu@ﬁh@é)& pyrrolidinonyl optionally
substituted with R4, phenoxy optionally substituted

wi t KigRq is a exbermatic p gross-gegonal ivigvkgll amgnthwpaedic paste mixer
whe e i's independently sel ected from

?1@%0%@6&%13 2\ siohe PYF ?‘I&fj}lor onet hyl , am no, hydroxyl,

al koxy, -C(Oal kyl, -CQal kyl, -S0 2al kyl,

-C(O N(al kyl) 2, aI kyl , or al_k@/_l am no. Parti cularly

preferred enbodi nents of the invention are conpounds

of Forrmula | wherein one or nore of the follow ng

limtations are present: Qis CHor a direct bond; G

|sO XlsNor CH;leNHorCHZ Blsphenyl or

o, o o~ -

o o, o
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appropriate i socyanate or isothiocyanate (R3-B-N=C=0.
The i socyanates are either commercially avail abl e or

woamehiasyes epared by a known nethod (/. O g CheRCTAS3H6/023196

50, 5879-5881). Scheme 3 The conpounds of Fornula | |,
where Qis a direct bond, B is phenyl or heteroaryl, G
is O Zis NHor Nalkyl), R3 is phenyl or heteroaryl,
and_X, R, and R are defined as in Fornula | , can be
pr et 8ds dychematic St view fapeciocatedalloon dor éntrapping e

A T -

ithe gpesentliavanden.acyl ati ng agent Xl I, wherein LGis an
appropriate |eaving group, for instance, brom de,

chi 5§ 8ds a sghepafie sids i ekibg @erferaredhaloouighavtrein Fig. 8.

i od : ' f e XhL]. with an

appy BoAD gLtk EEh Ao or B P isndis e ot rppy nd
thsrebf for pedvieyting blood/bedpfleisldree entrifg helshagdal mabeatisdlossd in the
such as bis(triphenyl phosphi ne)pal |l adium di chloride in

Breseaf PRIy ch as tol uene at atenperature of 50 Cto

2005fz. 2% PUBdRe s fdiBhalRIAHL the SureickDEink SHA0H H Fig. 10.
acyl ating agents are elther comrercl a\nigy aval |'abl'e or

pr ePie: éd isshematid sidel view Echfdlive far axpidding hbotocoiyalisclosed in the
aci ds/boronic esters are either commercially avail able
%rpseﬁfgxag?técal. by known net hods (Synthesis 2003, 4,

469Fﬂgﬁ133 iAcHeRhe 418 Y RGSof2R8ther ﬁller]féﬁégﬁﬂﬁﬁk a2 bonb €Mty disclosed
Zis NHor Nalkyl) LGis Leaving Goup Ar I's aryl o
mdbepissgny invenfien.H or al kyl Preparation of an

appLoRTr | | orogui nazoline |1} can be acc lished
oy FI el B RCBBBARE Pt phy &l Aelh G cpefatinal proces
o axpandihiglaiont @awoy b 64108 the Tllea bf e PRiskhtGndGitdn Xl V,
treatnment with a reagent such as formam di ne acetate
in a solvent such as ethanol can provide qui nazol one
P of XV with a chlorinating
age#?#6§%§ﬁ§§£0%%§?§ﬂ§@%?oride in DMF in a sol vent
s uc Rrefirredi ephibodlirerith afithe peeseniinoatitide ifidieded®at fictdimited to) the
f@fﬂ' oroqui nazoline Ill. The anthranilic acids are
PHYIE: conmercial |y avail able or can prepared by known

t Yror : rination XV XV
??A&O%E‘S%ﬁgﬁ%“%%‘%@g Mﬁ%“r}% i Rlis - CO(CH2) nRa,
G i saChambet [of, st@ingn drthdpaediRPastgnd R3 are defined as
in Fornul.a_l.. can be pre d by the sequence
out | FAEE I} F%?Pé*ﬁ@%?a%@gmwa i storel e BT
i odo a%éﬂ%%ﬂytlﬁ!érﬁ@er%&%bl}%'eeﬁwy%éhin\g;ﬂ ©HUeASnRGRR6EHe chamber,

as describéd in Schene "1, appropri ate reagent
VI can phichi cds bepashasidoanagpe fram e finms gositien 0/4 sedRad pbsition, so that

O S ARP P bl s R bR chamber, and
bi s(tri phemd pResaiineldiabé atiniMHnE lRlhHR1y 80 PRRRo a
catal yst such as _copgier(l)_ i odi de, a base su}é:h as

di et hyl velimeeofdhinyadisg peritonsi dte raeoveiymeempef; andani de

t f 15 i de the.

21 ey ATOSBeEeS iy i e &8s orpe e Bt WRigpprosses the
to an appitogoiedtit theachaniber @ ufinkd @ WPadR)erédiabi thK bhdrftr when
in the art such as a nesylate followed by an SN2

di spl ac 8ReREVEBABEMBAT isetrgnuiledfrom the seoond ppsitige ¢o the first
nucl eop?‘lbé-{ign het er ocycl e, heteroaryl, am ne, al cohol,
sul fona de, ‘or thiol can provide the final conpound I
2. [The Rl asdéferdhin ltem K veheldin dle, re(fdwéglmémeéﬂ idatrb@Rawhg a
t he, t hi ol ca}?aﬁgiovi de the correspondi ng sul f oxi des and
sulCjEL less Oirees Ipgerdamgierpfithtubacy| at i on of
the nitrogen with an appropriate acyl ating or

sul fonyl ati ng agent can provi_ge t he correspondi ng

am des, carbamates, ureas, and sul fonam des. If the
desired Ra is COORy or CONRWRX, these can be derived
fromthe correspondi ng hydroxyl group. Oxidation of

t he hydroxyl group to the acid foll owed by ester or

- g,



5

10

15

20

25

30

100, 000 cP) when present in a 1% solution. Brief

Description of the Figures Figure 1. Process Flow.
wohbe/1B83y8ir e shows the sel ected nanuf act uri ng pCOMS3®6/023196

Figure 2 . Dissolution Profile for Fast and Sl ow

Rel ease. Figure 3 . vildagliptin MR | OOng tabl et

conpression profile for CSF formul ati on contai ni ng 40%

3HP t . .

§PHh ) g LSl 0, T, Bl o s o

Fi therigndy d1an&ftéxﬁjﬂthd)ﬁ1bé Cd érﬂﬂlle@ ¢inpabd inasr dintlewnef tlhe tubee,

30% HPMC tablet. 30% HPMC was eval uated t

4 mhhgieol %éﬂf@@ E@l@.l@ﬁ/hsm thepresymemdier s plate ﬂlﬁ@ly received in

ta I

Sp@gg;fh ?xr omLJ}‘r&O&{EgSI tﬁé e 18?1@9(%1%& E&%ﬁh?ﬁ'c‘i éjstglltefl in the

C oohranttierr and te dtl(@sgletoﬁ ﬂleqﬂath as atheeesl. to fecBive zypmisitive lpres sure

(Chi | sonator, nodel |R220) was evaluated with the

i nf@F%n powder bl end without the addition of magnesium

53t ?ﬂé fofas ééfnfeﬂ ¢ RERI4NYhERIPHEIchPOr til@?fh?esand/&' tHé‘?}@sﬂve pressure

Effect of roller conpaction on-150ng tabl et hardhess.

A Furepemtiipke ¢ Ghivé wowat pressimpdel | R220) was eval uat ed

rm e ioh ot Q6 T B Wnfier L e M Sk heifacErife bosthvbressure

f oEifGe &1 Detndbifationff kiRgh aRfnok ehdn@h 16 eARa alsi AE Rt &ﬂi@unt of the
| OCOng MR dissolution profile. The effect of rolle

coﬁ?ﬁé%&tptﬂdleﬂlqmmbﬁrsﬁj@mtbﬂt%eofl l e was studi ed with

% Oﬁlﬁ‘f’ et i A SRR st Y o ooy

ifg thepukiiig lﬁcﬁpiﬂhh@oﬂth‘é&@dd%t elb@f i | e. The
ect of roller conpaction on _the dissolution profile

&/a?he tqed pedefigied in Ko, Trpirerein mmgé@ﬁmw@apwsméwmﬂc
?@ﬂ{&é}l on profile of the clinical batch. Figure 10.
roll er conpaction on vildagliptin | OOy
QuaMnetﬁsd i del vazinigesneaster colnipeisingahp fudloviing styss: ef f ect of

I ncr I ng conpactl on forces was studjed,_ Fjgure
Ef f egﬁmefa Ghamber Wb Apaztes With Bhich Hagyisitp iy CPS’@“HECWOH

_tab' HeSsit h{é aﬁe@@me cﬁ%uln br WIRNR Pésgxre whitg: l%steeiougﬁ to cause a
[ ncr asin n‘pactl on forces vva studi ed. Figure .
Ef f ect eignifchhteamaymbmpiibe ipesic omthe Cambdraintesing ththabe;

ol | BFIROAI PR G e YRR B0 F1Yal FEGHTB g ghamber and

10, 000 Qﬂin tl%ln@acﬁﬂé"fé%ﬁv&‘kl e M Mk RhaEb4 096 tEMEe paste enters
Fi gure . Effect of rollef compaction on 150nmg
tabl ets theTtnbe wfdnganovot subistanfally equicvalaiito s yolgmsrof apdaieiding

| R220) roller .conpactor_at onpac n. forces. fro

Lo 10, o8GR FRGR BB E R UE R R0 Y 18R space

Fi gure thatedfih efetchenbéthy Qlid fEIAR L dlidmin&8d hrult dPk&Y pressing,
friabili t%/ﬁl Rol | er conpaction forces greater than

5, 000 | IBp de peste7s theghamberiscentinuably delivaipd freugh said tube.
fgg @é @fe%%o%ﬁag?fe? Béed @6[% 2 g\gfl%%fﬁ tégxeec%éag\ E]E?#’fs E[I%ldlfh%(/ing a

r okiiamet@qea@alsatm 20iaEs dﬂ%nmmnaﬂétéxadﬂtmmed dwel I tinme
OOy tablet, Figure 16. Effect of roller

o %ﬁ mqﬂaﬂsi asiflefipaiindisie A0 wherein Aherod hase dianstergangipg from 5

15

LS o s SO o B RO el e e
122 Eﬂhetmdﬂncgiﬂseieﬂ:ﬁed infIfenc §, whereinl slaﬁirpressmgais taroied ont Isy esimg a press
anal ysi s. fect of roller cg%é)%tl on

on
si BEbgR allc}a@ %recwdaaﬁa clrszaher; Wherein oge Hg\RERS; TR Fmber is in
Te EB‘%tactQEﬁl !hy habkBtddah thd @RRheR afPHR %Hfég sidB@F the press member is

inhibits enzy tlc activity of DPP-1V [ assification
by | UBMB; EC3 4.14.5]. The conpound may be either
peptidyl or non-peptidyl . A-8dong as the DPP-1V
inhibitor retains its inhibitory activity, the form
may be different before and after adm nistration into
the l'iving body. Nanely, the DPP-1V inhibitor may be
actlve metabolltes \Nhl ch have DPP |V|nh| bltory

. - Y o "
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A suitabl e exanpl e of the conpound represented by
formula (I1) includes N~ (N -substituted glycyl)
WO 2013838 pyrrol i di ne derivatives such as (2S) PETAR2006/023196
{{2- [(5-cyanopyridine-2- yl )am no ]Jethyl }am no
}acetyl }-2-cyano-pyrrolidine (DPP-72 8 ) (described
|n WO 98/19998) represented b y the formula: (2S)
[ (3-hydroxy-I|-adamantyl) ami no] acetyl}
iOVEPRY S @IP‘P@UI(GIPTPSSG@ -Sejyeoxy- adamant - | - yI ar

| b t
‘?aI B8 R 6 oo S Mt Y et 8K n w
12, 08¢ Bkl dseiefi@s®int Iedn 103, ywhdiein fnasightlod tHedBite "ahd/br thePositive

[ (pyri mdine-2- ylg peri di ne-4-yl }am no}-acetyl -
cyBWéSLE?ﬁ‘P‘EFI: ePHELYte 8 dEive Bewid Preyn®2/ 30890) . (23)

bl 4950 By Ol L e P e e yin

dnmghg/bzameah oaui;f ummg 9 pneRmaply cylebyleam noj

-2-met h am nolacetyl -2- | ) _
@Fﬂe Wgeé%am Inrlfq}nég wg%elr)smcﬂcr@%vranb@ambﬁr ipushed to invade
02 h

s e HERokn A RERET BRNOL SR e e GfIRA 4Rl hikfng>1C

17. 3h¢ oeittywl ariefinedinaot 9,rml;lerhmh;atelq>aste is a liquid-powder mixture

I I L- al | i di d
Lo BRY g g iatid Gishld Fliotyi e FRtvBosi) P08 " "
132 The sRM Rk fih Beinf IRIY) \@he(regj}l $ dﬁ[}!l?étlk B'NHSEQUS liquid comprising a
2-cyanopyrrol e and 2-cyanopyrroline derivatives
degelyimsaid mateniyd Ghich BA0GYiseusif greabiryhan ®ous)0Q cenfigoise.
gmd? ygrtl&(?’prag@g&traﬁ |db1u\?¥y ﬁré))rcgsgrgftﬂ}q prgsent tnéantlon can be facilitated

udaiged MEIW@-S@E mw&ldc&s&ﬂfzdfbbw g€, @%Qzlft&@mt two

Pr ef er abl enzy - [ 6- hydr oxy met th]|
rapr&ﬁ%&féwrdemgw ]namfly, @w hanmtﬂwndyertm fen@ag devieesmidlage: Other

Sl by LA BB 0 PP e

tBroat endbf ¥ stofdg® continebM) with-a HaCR Plate 30 Beth }aBed over the other end

3-di met hyl butyryl]. -3-cyano-2- azabicycla 0]

fReRiERRIriZalie). P iiortionand dlhisiised i aueling the qrihomdw paste 80 into
efier

?%@%ﬁ%g%%e i}f cylg rﬁlgé;éhoﬁvrv]z;/rfl%tf‘élfﬁ 13118?%1{’% orfhopacdft paste segment 81 is

whedﬂntcdihn;thlmmr ortse fod-30-is yathdrawir, ddw diressure Voig column will be

g?ﬁ F:éj;lnbgté/%?g tilg;rea\fx?a(grld{sergl\gg Iel’%%;)ll’l tc))? %ei nd g%) 0%{13 s8u5rr40%mdmg
oréopRédi®Paste Wl ﬁﬂfnecﬁ@t@fy‘?fﬂi)m(ls]z vsdla C%I)umn space due to a “vacuum suction’

cyano-4-tl uoropyrrolidi'ne
effectasamell ﬂs the applied back paessung.d r Unkjlneethh ybl)ventlonal one-step design

s%xégni n C mﬁ)gg;&nt? zfp%h%/ngy hrn%lforce r21(32) or rtIae pressure gradient developed

¢
S o g A e

pareoasged by We weyiououark strl®. 0 3eparagory of m@o@ebg@smste\mecuon

B Bt et S syl el s pendink RnckS o

dh3ra0€:2iaSslthe \E2 S8 ¥0idh Philo 3/ D03 dpadiit PtORLARBE step foll
P Sotaar e VD02l STa%e Vb 02/ 68420, TUs br a2 oegssep follows

the injeqtion sigpeanibthe gpsigned delvenpmissionisiaseemaplished blien accumulation

QT R e —

;&bﬁorekgradvantqﬂlemméﬂoi w&ﬁd n5(S)ccu12and t(las%) two%tep@ EhinBe Zepeatedly

éy{g ytricyclo 13" 7]d %

ra(g et 9 1slgeragg 59 ilW@P@l [313 thelamount of e orthopaedic paste to be
. 0] hexane- 3-carbonitrile, benzoate (1:1) as depicted

in Formula Mof the patent application WO 2004/052850

on page 2 , and the correspon ing free base, (IS, 3S,

55) -2- [(28) - 2-am no-2- (3-hydroxy-tricyclo [3.3.1.

| 3" 7]dec-1-yl) -1-oxoethyl] - 2-azabicyclo- [3 .1 .0

]hexane 3 carbonltrl I e (M) and |ts rmnohydrate (M)

o " .4 A A~
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Phenyl propanol am ne, Kobenzorex, pancreatic |ipase
inhibitors (e.g., Olistat) , b3 agonists (e.g., CL

w0 260A438398R- 58611- A, ULTG 307, SB-226552, AJ- 96T/1S2006/023196

BMS- 196085, AZ40140), peptidyl anorectics (e.qg.,

Leptin, Cliary Neurotrophic Factor (CNTF)),

chol ecyst oki ni n agonists (e.g., FPL-15849) ), etc. The

di ruetics include, for exanple, xanthine derivative

qedivered. sHirentesahé foytcaapplied enthednjentéon el can enadjusted to overcome

Licyvl at heob ) i i ti a.
B RsinBatest O REROM Mibe pulelefd bRl g o (°
hy dCogtrdig 6 tHY dediddiepidiedrin bl di T Qicéﬁﬂaﬂlgr shape for the two-step

bent yl hydr ochl or ot hi azi de, penfl uthi zi de,
@6@9‘1 Hi 108 cedcal pe Imprénpipie rang shaps)and ogientatiah ¢b $esootaimer 40 can be

p i e trimetellen) |,
SEEPIEAICAR oo FOOPREL e PP g for
@itaiieb shaendeubphiedioe qan epalyatedms oropaedic paste into the void
chlortal] gone, mef | uci de, idapam de) , azocer ni de,
PacrBEAEY y the Ha¥pyHingecten g;,rolﬁgﬁagt]}g%pq t@dhe aforementioned vacuum
LeesEidapi de, flocem de, etc. The antithronbotic
agents i1 nclude, for exanple, heparin (e.g., heparin
sodThertwdretppoithopakivi paste ddlivdrg ppstém of ddi ptedent invention consists

warfarinfe.g., warfarin potasium , antithronbin .
tiaty Py strufGih Formppits 304 b sHSMA [asgng dwghanisms.  The
fuheonFe8eh EdrAkleRPSR: is @E&:ﬁﬁé@ﬁﬁpe ?@licﬁﬂhg%ﬁm reference to Fig. 4.

mont epl ase, pani tepl ase) , platel et aggrégation
- nRirthopandic PesigStordgedlonrintir4@ hydr ochl ori de,

| | ost azol., et,hyl. i cosapentogte, berapr,ost sodium
SBT3 PR edhc G 4 AR @B fhmer wall can be
HEYRge s arny @b RBlidnal Bdpkd. N H-BBAERIShABSR: of the inner wall should be
i nsul i n-resi stance i nproving agents, "a-glucosi dase

nipinized dpsredpeey el Sictiane nNen-stigls wonting enayeisorbe used to further
.erably sulonyl urea), etc. Further,

@ﬁgﬁﬁﬁggﬁﬁ%ﬁ%g{‘%ﬁ“m ates to "a drug conprising a

L. orthjebidn (wutlef) Tube20r nore preparations with DPP-1V

.nhibitor and different releasing rates fo the DPP-1V .

Tiih f49eiy preferaplyeg pubstapfialyopmsiant €50y sctignaldlbe, avhicthgan be either

I " r [ 0 Al . .
FRRAPLPHARY, QoREaR b SRRERL AT SINBLRL Gy this wbe into
therdesiigratesl debiveysspopr eparation. In addition, the

el ease c %r | mechani smof the DPP-1V inhibitor in
3['hénleffm§ ?’ﬁhi bi t or - cont ai ni ng preparation” has no
. r‘ )
R PICEPET0ALR RERGHRX AL SabE P RS SPR(A GpERk hiofifid shape)
adithe mgictinn abedtp a e dengtieofi thel atj¢avion abd iswelapteddastctonivay that, in

tp%ﬁr e%%f & :@e %I'Sg Eﬁfgbﬁggw}t&&hg# e %ﬁggliaﬁ%gﬁlgxg otb t¥1e 1iﬁnli']e(:"ction tube 20.
BT QRR MblOH nfciles Btk Bl A hOfinib&forSHd LA EL rl&#&a{h%ﬁ 'the inner

i medi ate rel ease by the preparation's disintegration
demefeselotha tinjoetjonatubiet hirattidely, thie irgéation"npd epauldthaons diameter not
that relea the DPP-1V inhihitor b assj ve e

W Piea 5B i P clameier ubrischion 5. Pastaietls, Sieiietion rod
sb@E {08 hia®d a Qfiarh&er 1AYRhiOhe ihkredifhakl ¥f tfe MY tube by five
tabl et using hydorphylic polymers (e.g

tH9SH RAYh U9y Preserablyc el injeetion Todyshewldynnt dpyt ealidmeteskerger than the

. l.eneoxi i,x tablet usjpn .

1?15%0%g+1¥@6 at§% 1@{;2(?1’? é[llfbéa %’elﬁg%é t Shadfh a%géyelg motion mode, the

ihipciopedahedbe pat9ringiied ity tHedgRbadeibE AP Qlid case, the diameter of
olyglycerin fatty acid esters) , a tablet or a L

th¢ Hhention Jed sheulditere Stlstsmaletthpg timbwen disanetatad thaingection tube.
(e.g., cellulose polyners such as ethyl cellul ose,

acrylic acid polynmers such asHﬁginoalkylnethacrylate
copolymer RS (Eudragit RS (commercial nanme, Rohm

Pharma Co. Ltd. - made), ethyl acryl ate-nethyl

nmet hacryl ate copol ynmer suspension (Eudragit NE

(commerci al nane, Rohm Pharma Co., Ltd. - nade), etc.

T I e - o ~Esrs 8
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The subject invention provides a pharmaceutical tablet
formulation (Fornmulation G ) conprising per unit

wdas@gesiser m e. g. per tablet the foll ow ng i ngPediusais/023196

(a) 10-50% preferably 15-35% by weight on a dry wei ght
basis of a DPP-1V inhibitor preferably vildagliptin,
or a phar maceuti cally accept abI e salt thereof as an

éﬁ%aﬁ? éed%@)@}' i %Ee)tcteéotg §c1 gi%ee ;;31? l(])% 38%%3%% B}é injection rod.
mllau 0 thil Reaniviaty, dBperi@al oW hfeR irth¥p#diBHastD intended to
cP toglzo 000 cP Vﬁgym E%I val ue 100, 000 c v\,heﬁd
fgﬁléﬁémheulweatm/elb@b@anéﬁhe designawdsiliyesy spelr abl y 25- 45%
py a dry weight basis of one or two
har FTB.CEUFI cally acceptable fillers selected from
Bmktmae isundd mmmmhg kilel pressorl regulifedlao fecantle orthopaechc paste into
ptionally (d) OllO%preferanyOlS%by wei g on
© gPif Sodyrgmerestedi by e PRl stiekecas well attgswmtéhe spillage of
B rate. The subj ect
tghﬁvgh HlCEHOVI r;‘%gg&gﬁidﬁﬂ %E?S?cal tabl et fornul ation
3. delthﬂ)mbdlo rPaB{e)deepy Mschapigms r(noinshiowdiomathe drawinge). fpr providing
er_.tabl %e followi ng ingredients: (a) 10-50%
P GHSGHoB 9”?( 35% by weight on a dry weight basis of a
BB | MedHaistH { Qbn Pr&d eraﬁgl Ymithi§9! ipRbhifati @iy hydraulically, ot

I
pharmaceutically acceptable salt "t héreof as an active
¢legjroemtipgnetical{hylrizen @GV/EW efTaedotog Eﬂaﬁlﬂ%dbghamti ghtgreater than or

A DR Gl e OB S SRS e
&end Bl théabutRt 106k QL. C BonWbE BarPbe hed Mo 8fadiftate the reciprocal

solution; (c) 25-40% by weight on a wei ght basi s
wotighef the injewsioprad aernsaier éal syfoaz;@&me millers

81 SRS P15 00 AR5 R S Rl B s

fendiag dorge Fei ght basis of a phar maceuti cal ly acceptable
| ubricant. A pharmaceutical tablet fornul ation as
Tlis c r MBEMNISEY eiCAD whik e|3HYt heanryallye H@u@éql@élﬁ’ed hydggfically, or

élﬁ&{' mac Igeﬁlg%lg %Q%F ¥1§£’ OI' mJ t&g’ %Eor nmu hlog%d Pe ad'}:luSted barely

ﬂﬁmgln itb efdedh dueinot cmrmﬂy | compgesatthé eathiopaadtic fplaktb ecrcmtamed inside the

referab tose and, m crocrystalline cell ul
aé%odlrfﬁf‘e e%Htghlé lprgeoassisied ésV@ﬁ'eumr?uaﬁoraﬁ%a?hmduced by the

feniird stk RN BiREiBR kdd, WHiG 2%4rbYa WR)-BlksiR8 Yoid column space.
mcrocrystalline celluldse is present Tn an amount
from25 to 35% by wei ght A pharmaceutical tablet

for Eél at %%@%%guf&g%@%?ntiﬁ‘%g? 81?8 %,é,l?ﬁﬁ %gglgwy}g néajor features:
Pppl"ﬁé bephidaioh bt GERMAEAL |pastb ARyl Bt @Rb AindBHelafdt (Mdependent)

formul ati on. A pharnmaceuti cal tabI et formulation
(Foﬁ‘tmlcétfﬁtedmgk@nﬁlwcﬂ@mrl bed herein wherein the

y yl cel.l ul ose ;i unt
?r B BE s I o rStBedo TR oBllul JRitiboed high
pteggu{eagradientas descrl bed herein wherein the conpound
éDPP IV inhibitor). is
| 3Oﬁ9@a§§19 pgatg,fg@ﬁmg Jg,acgﬁm@bgheddqyeﬁﬂ}mg the low-pressure void column
r
Vi |5[§’§ ‘JI Qgs{l?ed)zby( ac‘kac]; I s aolh oenhlec?tF\g}#l ?53% gé]arrii_te (11’relevant) motion to
cap&abﬁholgseém@aetemﬁjeétahi et as described herein wherein
vildagliptin (LAF23 is a crystalline form of
bil B%{ rﬁlqvﬁﬂf% Pt é%thrx rlfiﬁi%eoanp ishadayn & 1Series, efiragipregsl injection
Xr Akt
%d*%%%é‘%*dk% g L B S
an X-ray diffraction pattern with peaks at about 12.0,
13.5, 16.6, 17.1, 17.2, 20.1,.1R2.5, 27.4, 28.1 , +/-
0.3 degrees 2-theta. Such a crystal formis described
in the International patent application No.

PCT/ US2006/ 001473 The term "vil dagliptin" covers any
crystal I | ne form preferably the crystal form"A" of

— I T
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di spersion contains particles conprising DPP-1V
i nhibitor preferably LAF237, in free formor in acid

waddistidgmssalt form and wherein at | east 25% PCT/US2006/023196

preferably 35% and nost preferably 45% of the particle
size distribution in the fornmulation is between 50 to
150 mm . The selected particle size distribution

provi des an acceptabl e dissolution profile, as well as
accept abl e degrees of hardness, friability, Tabl et

o AR S R L (Pt
ermbpdiments fof thy esdnciahastionds de@p®ed itthe fElLRFn ARt @ference to Figs.

gbtﬁin an acceptable solid dosage form Inproved
?acturing robust ness, required conpactibility.

Par i r el | Z '

Cani PSR thedbre 10 ARG R SLBlED S o o
mbdlesd) jestionJupeydd) NlaimiBddyg 3 eRaenplatis Daiver;dadea) Coatoller.  For
be| o article sjze can als e conm nuted usi ng

‘?38*‘ F%Vgﬂ“&eo‘ﬁfa fancham a%wwqqepﬁgﬁgp&ﬁ EY H?WE%%% fegovhe

1.1 efjeci@tvel® size is well known and described in the

art "such as in "Pharnmaceutical dosage forms: volune 2

Thig tubegdiis theraccdsel chandelfor ilehwethupacdid pastctorberdelivered to the

. B. S t t 3.. SIZE R | ! tipl
oo b 5o b SHERRSD shea Tbe S o ey g s Fofind 13 mm,
slefeable2Stmbhaid thb enAEH R aBosted 66ul & 86l st RSk kicBl &Y Aer metal or

range provides unexpected good results for glrgct '
ROYpEE Ponendyiirs Culr ispitachod STHRieBun ONLESTHMATONGBYK connector

(T CAL. I t . [ istribution Is. .
AT P DI P LR SLAR AR bl e e
cBmacdtond eapythehtthdment ghd d¢tacinhedp of theteie T to@Rdlfrom the main
standart 1SO 13320-1) , or electronic sensing zone, )
hadyHroditet rYRan finishing erthensedicipgsie gelivars MydweerywWing thp quick

- i | i

RS TLEREE e DU DY PRGATN S bl o
atlapsediy paste wordifentdolny Apothing eodsdandednssited iohi Bohind the tube
S chfg@g hog‘i are well known and de,scLi bed in the, art

dA fudher gdd fhe remagming QreiopaeiaPats 1 thelbe o Hie @vithy
g_hmégﬂigoggmﬁke Phar macopei a's (USP) publication
USP- NF (2004 - Chapter 786 - (The United States
"FiiameslolspenadctGespeetivélp the injection Rbe R0j febding b)) 4 andithiecineumatic

[ t he. US d d Adm ni strati FDA)
GRS PR o 1Eisderuies sSavie e daarde i uBe oamalos Rybesiy
fLeswpliede bﬂh%b@ﬂi%&lﬁ%b!tdbﬁ@éry dosase foriby %die 4. istored in

2nd edition, Ed. . Li eberman, L. Lachman,
alven@cn ke fieeding cep ¢ eduicheis ampyineed dnto andseff astorigereon (apeey ¢0

: Ltion hods:. .El ectronjc Sk n e . .
G SR Mo BRE ol VA R eeBer R A AR EER refine cup e
tgak phite 50 gt dthrduphddleédnnkatd & @Y PnERASICIAENT  Fressurized air is
particle size, air is_drawn upwards, through a sieve,

supBedhithragh tharpeymatic ge L hinto ﬁmfeedi_ag céindt hBheshaskeplats 50 then
i R yefhhe WSO RR ot R Pl @ btaiFe REFERE ey,  Seaine i

gpplitd atoasd the rin obthedatk pRitcisl/astwell & Zehaqatly s@featddl3 base so as

determ nation of average particle size are perfornmed
tBymaiiam e fesfingaresseresad keemihersi from deakpge. ofAn prahepagdic paste
LSt hutd . . . val
2o R0, g o Bl R FRBEPBILH g e
bottom df the Fontaiaéd 40gs aGlrapngforée tdgiush tHeanthopaedilkpastOsgment into

or .more detgjls, on this, For., a person skilled in the
P iR re D). 8 el i ths s eron Ot geleqsed In such a Way that, in
conventional character. The herein descri bed
formul ati ons can also be int formof a layer in a
multi or 2-layer tablet. The heérein described
formul ati ons can also be in the form of capsul es,
tabl ets, conpressed tables, direct conpressed tablets,
granul es. The DPP-1V inhibitor conpounds especially

Y Y 1




10

15

20

25

30

vildagliptin of 3.74 hr +/- 1.44 hr follow ng oral
adm ni stration of said dosage form, on day 10 in a

weoabieans3ssreated with said dosage form once a #ay/UsS296/623196

day 1 and wherein said patient is under fasted
conditions (day 10 of the above described study) ,
and/or iv-1) a solid oral dosage form conprising about
100 ng vildagliptin free base, or a respective anpunt

i farvyrrd siveles thei rod ehg barelydpechiss thesaltnaneelprsodf thaingection tube 20.

rrier di,u sai d, dps far rovj,di ng.an . e
s efen T UL e SRitnE PG Pladh B Bl 356 Risin thgimection
thbe RYLHY infeelor Wy iligtrawRin te Bhelkivedrt 3irbld) Th ofdtrto fREAGE
form, in a patient not treated with vildagliptin

orehonaedis pagfe fepding Sednner orillol shadeediapgun 4ican paprapatly cenfigured
f ast b b 1 of the above descri bed

éﬁ%‘%{/‘:)oa?eﬁavﬁ%} %?I{ll %/C%qgaté%@?'d oral dosage form -

SommeumanigDedvetMod@le ng vildagliptin free base, or a

ie_spec i ve amount of a_ pharnmaceutically acceptable .
s ﬁl}qc{vé?_ ep 2 P&ﬂan%{l%ca}lpﬁi@rlor?ééidaﬁwl@@?( gones Hglre 118 pyhich are
| . rr‘e ]
SR 1 ARG AT BB el ) 2004 L (o of e
picussitid cyhisdayd Ofiodiffierenofronhatlatofithe mjqusivn esd 30, meatiggor 7 is used

W th said dosage form.once a y si.nge day 1 and )

RAREFe Sarttr Sk e e 6 nd i SHACRBAoR B aloadrs power
. a . I .

U4 0980T 1Sy, 1 Y S IS 41 Ol e

detemminen the waglel type of thd poewahatbondigderf setactedonjir oslenty fix the

bout ..100.,. il dagliptin f b ive,
B ic o718 0, 4 i iecbion) SCrurd Solygi12 ey ShigdbeBfin body, a
@itfhe@oF 8afidl €6n¥B@t BAP 9 SRivdedl OGS thA kKB CInA¥dtind dt B two ends of
arithnetic nmean Craax of vildagliptin of 245 ng/m +/-

65 ergnestor Hrucke Arpuddt be aintshtsos taassore the fepding Messurgedesired.

. QN. in ati en eated w.th.said do e
Pi8beine® e g e Pl iRder DR e et 53RinE oL 8 e «
wiseay tasdeetbraandiThis passire agppIQ co bé hguab@iracdesianidedd@ith the
study) , and/or V_l'%y a solid oral dosage form

8RS BIeRYraBoilie a0ty Wty Pribrpgedisapic iy iatenged o begplaged.  The
&iﬁftﬁ%ﬁ 'c\éﬁtr?f R lfpifs aft eﬁﬁé{)ﬁﬁn@g‘ﬁ‘é'vﬁ% whif Eﬁpﬁea@ & to control the
salt thereof, and a carrrer I 'um Said dosage Form
gr oayslinsgleahe patduntanietilindeed® Ak thel dit Wwhpis sefecteBMBylthe

ctivity qver 24 hours _of 85.64% +/- 12.76% fol |l ow ng
Apetiomaghefif Sireulh OBt %smwg%%vlméﬁweﬂ beachugied ineshiher
fb?@vafdﬁﬁ%@ﬂwﬂd%ﬂox)&iﬂ\gﬂ@gl iptin before said
adm ni stration an erein said patient is under
4.qsembllen@@i ti ons (day 1 of the above described study)

Thekrtbist ousts BgiiptimTier Go  PoResR oLt eretit ppard which i
H a6dordingha EHdE&ﬁJ@féﬁbﬁﬂg&}ﬁi&ﬁféﬁ%t. alpr Qe 8@ thelddfE8YParameters

and a carrier medium said dosage form providing a
ate ithenvteakie draquene yoani i toial nembefoibRPkesy dteicontrgl cowemand can be

4 .of .87, 78% +/ - 16, 3.7% f ol | i.nQg. I .
SR it Gpntel v B By S adeteer i ONIOF
Pigben mourRH M th Rdadraidd desBORidRF IF Y Yi6ssad a@wn,&h% %&1@1

day 1 and wherein said patient has been served an Al _
wremrawill be eefivateddo diivruthe dnjestiaried Ormeving back-and-forth with a

I, 13 ' f.sal f ; t he Vi

AR MBER i iy 8P BEs." SR ol il caf 8 Bec o
fequited @i tHei trggerllgus relddfedm spiihgagdli fid the ool Ramenand gets cut
(g‘% a {les_pect i ve amount of a pharmaceutically oo

C e pR& B & ays regulaied tyothe digpeionakeanirobyalye &3 tralsasgetehed in Fig. 6.
dosage form providing an arithnetic nean % inhibition
of DPP-1V activity over 24 hoT%s of 90.20% +/- 7.35%
following oral adm nistration of said dosage form, on
day 10 in a patient treated with said dosage form once
a day since day 1 and wherein said patient is under
fasted conditions (day 10 of the above descri bed

. o o I Y
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e.g. Hydroxypropyl-nethyl celluose . Experi nent al
Details | . Pharmaceutical Devel opnment and Manufacture

WA 200688838t ed Forrnul ati on and Process Conposi t POT/UA265423196

bl end process with roller conpaction was devel oped for
direct conpression, as shown in the process flow

diagram (Figure 1 ) . Two dosage strengths, 100 ng and

150 ng. of vildagliptin, were selected for furt her

s /left St is arautg fer pishing thavinjestsr sed forwardgnd vicpversafios the right
{\?é 3 i ﬁétz{di#ﬁg%f %ﬁ%ﬁg%&g obéee&%vefé&?ég %egx\@orated and decided

Byothenspitii fied mrmidarof etrolfesr nThedebding ¢RQtieicy) llitgnéb@%ld-ﬂ%mned by
KI OOM Pr oduct nams vildagliptin Tab 100ng _Bas

the RSEHNS YESs R End rauthspa aswaaegm/gstr% " Gencaplly, the higher the

/
o DY e Bl e R N in o the
qxertlammftfo(cagn) moya dgriajebtot ;tﬁD\Sﬂl mcﬂedﬂgl |Hmt hfast-Q€ting orthopaedic

DRE e et bagt s%'ﬁﬁﬁl te it PRl (et SPRDPTeSEgR0uId be raised
16 Ph. Eur., NF Tablet filler anhydrous DT '
ey,

dr oxypr opyl - 160 Ph. Eur., NF Controlled
met hyl cel | uose rel ease K100M pol ynmer 100217 Magnesi um

TabI et stearate |lubricant Total weight
éffgglpzfg} ggaﬁte 05| tion per 150ng dosage form unit
f or AMainketre IR0+ divies) rplﬁ@m;?er(ww AR e HIRIYEInk h'e%peller—mduced
Product nane: vil dg& tin b 150ng Basi s nunber/
TEHR G MPAragOis AR SigD fogmawglogih@pem@ g@r@ent/fpﬁpﬁhcmedlcpr dgntal uses

g&ﬁggl]e n?l r%}gg{l%” t’Fhe eg{ﬂl’ érgfgé p%_eus%xg 189§At10% 31F,t"§l oﬁ a container with

MpoSi t10 "on no.
4 i@):lanp deg paipidtén O{Bﬂnni&thﬁrﬂédt@d tdtok2@d Nmt&{ tahg aﬁltﬂﬁeller housed
Substance 103266 M crocrystalli 180 Ph. Eur. NF
Map)| kage rGonnested avigie|an yaib SEPPIpHYStEm: 0 3Dkse L@&eog@npczmnts can be

F
e e o Bh Sanh or K EBRT, oAy gt gssembly and
detdchydene| |Theseplet yshielingepisan BMdl 0bzchis Mﬂgwed; tcumoﬁe abfdown before,
ur., Tabl et, stearate | i cant. Tot al ht _ 60
Bittgeandoniies hiaiteds e cf{eél.gpn‘@hlﬁb SIS PLyedrcgifing nd other
ﬁxh&iﬁrﬁ t@bélacc%m I5REqrul ation and Alternative Variants
Several formul ation variants were eval uated as

pot Ontiddl the Iprefieorall miging meddsothat c41CBE)applicd tadhe pmsent inventive

rovi de, the requested releas rat rofile. The te .
DG DA/ & PEUBS RBfioPTreaRscd fonfioR (PuAT-a mysne).  That is the
Agar e chfedasifl Bérhthad icBEhibRa 1B end - sos&ﬁﬁﬁ% a{m&ry Rftixing, a
of release rate profiles were studied; in particular a
gishignairdayerds reserved E)'@S(lﬁel the cmrameemtopexf éhmcmemt 99Wd¢reand setting

d/ or ta

%% ﬁnol og(a t{lé{‘%gml\;f; Sgg’lrn ir rt%f'sgl )Uﬂggf“&& edg"}sﬂﬁcguon of the

sobeivnt resuBin@vwnr b Q@Ea@ dfasbﬁdlﬂhb@tioﬂ gn&@@ﬁndgswmﬁg/sémng\ume of the
)particularly adapted for a once a day dosage regi nen

@HEIPr oduct i on of conpressed tabl ets. Exanples of the

f asghg? ﬁgﬁ%@glinﬁcaets? isl QL &#I?Sthfg Elg’ Rna? —1&1&0‘36@%&0@? égﬁe%ted by a

ernate oW releas
mgbfspéed&oanenaimyﬁng n U'i@lﬂ|fﬁﬁsh2ng3nﬁ)ﬁn§, th® miad ie irdreded to make the
nposi ti on per I(I)‘gg dosage formunit for fast
m&eéﬁ@ea? B?ﬁtfr drapopack; infon eze%amm Taecowshriqnr gg daser, as propelled

§ U
B YieghTelbe bedy %;982%3%8%?& phét Bt Hifiona) ¢ bR Hravitaional and
aehfrifupal teéfe@sptoafurtimt ewdepl of Cirprenent reGodifdesistuckron the impellor and
Testing Function no. per unit (ng) nonograph 146082
vildagliptin 100 Novartis Drug Substance 103266
M crocrystalli 170 Ph. Eur., NF Tablet filler nb
cel lul ose, PH102 103282 Lactpi%_ 46 Ph. Eur., NF
Tabl et filler anhydrous DT 151580 Hydr oxypropy 80 Ph.
Eur., NF Controlled I- release nethylcelluos polyner e
K100LVP 100217 Magnesium 4 Ph. Eur., NF Tabl et
St earate Iubr| cant Tot aI \NEI ght 400 Tabl e 2-4

S~ " ~ NN o Y e r r .
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order to achieve the desired rel ease profile. HPM
KI OOM grade, provided the best match to the desired

woebwasgsprof i | e. The "slow' fornul ati on was seCeaiSe®6/023196

after evaluation in man. As previously nentioned,
pre-conpression was utilized during the clinical batch
manuf acture. Experinents were conducted to further
eval uate the CSF fornulation and the need for

degnyrlbsarbling Tmere eompletssiotactjpmadfithe cémenttrhistu@SEor subsequent

af I ontal ni:ng.40% HPMC is shown in Figures 3

%s%gg‘gfﬁq%go al.flgﬁ? ﬁ%ﬁ%ﬁf@&%ﬁ‘at the conpression
pr offot @n adithopedial¥utdelry (6.2Y! £ BN AR’ RVEHvdVshihal surgery) involving
pre-conpression. Additional studies were conducted to
injastien oft Ao wthopedis seesrendrpAsiel intandl hope asayity thieughs@ thin tube,
of - hles Si:0R. i Loure 5 30% _ HPMC .
s UG oy (Sl el bl Yl et Wit S appropiate
wovederliquidiado efd edkedprivatdl Bjecdvr! | THd Akxin@Tan be conducted either

Si %wz_?u |y eval uated at speeds from40 to 80rpm .

Ipgn 38f OF Aeemasilapsingd v e dbe pawderdiquid mixture (paste) is
i ' j: ysing roller

FATL SAGANQIRS i HOm RN T8 HRERS ' 2

Fi t Rpanmaesk ufGhoidabbaet loavercprtaintaiedunt 82210 Xrappsd into the paste during

eval uated with the interi m&)v\g?r bl end wi t hout the

g | oHCFAPRESG AR SPR AFSASitiaad lareely diestalip gechanical performance

SOMRB REMEANAtP bERS- sefS TR ﬂwﬁk%ﬁ&f %ir%ifﬁee tHe metf¥fd of vacuum

effect of roller "conpaction on the dissolution profile

madnghasdified been hsediostpeppaSekf@aive.antHowevgrasiack many kasting solutions

SOBRRE PbY Bele i cotiastls, O vl Riatia ibior B inorease during
@igsohdd/bratanppdtdtios of Tepdsed hh (BOMPAG kb G ﬂéé&@&.ﬁﬁf WRSrocesses

scal ed to _a 50nmm Bepex roller conpactor using a linear
e ngt Gagpfa Ry portealieopEuthisorase vaosm Biixing gan spdedrupl the wolatilization

' [ al L 1 R520) ,and a.50nm .

LT o, gt e r PG o T o bl reio of e
sy waschl fotadidy Lhusds e ghéieab tebohd @riefahd ha@iRa8Ghjedt) but also
force was studied. It was concluded that the process
chaneesdhe pBeities of theep@ent ol | er conpactor, and the
tab i gni & i . .
| noris RLARRTReltRotioh o R hufall baPUSRRGRE dld Buring mixing
acng}’dreranspmma'on of ltlnegbémﬁp Cgmste (odﬂcI de pnrgelly s@h@ds thb}enpS;ﬂf/ing the present

osi tions, | ncl udi ng Fin inica t udi es See | .
@B%F i%ﬁlg"‘B. SFIBBrWL‘iF‘gf"ieo Hesigry ablpwe r Giishiopenin /Apressiyiged) mixing. The
i f I; I | [ e sk ured:
s 0 S RS 108 0L, PP AR e
duringespgng ay avélhas granspirtation rafl ther pastenp &otthemord, thet ndw design

568 8938539 St 555 auBeti 5 BSOS GBae chamber o
DtcohpatibBaehantdeliosyRosiemirPidyd0r Afttibasessnent of the

Processes Tested The effect of roller conpaction was
evaForathedProsenh cDgBtapastedDEpHRIAD, dRe st boeperctsedto wasid air be

tgago:géérl @g@,{}@%_ rgﬁﬁfﬁ 2?[? tg(*ﬁ%ng <\:Nd ?e{lgeg,laﬁf Srg%:rxlis% eitﬂ?er in the solid powders

drGhiths grass besides, thodedszupibd BY khe %var 2RO ¥P@EAERbIWon. Cushion-air

conpaction forces from500 to 10,000 |b/in on a powder

TBIX&HY Telgis A 1yeigof 8, ampop, ofaihe selidwpewider pngseiéiag splutied prior to

N J:ndi Lth ing, I .

ing LoV Ay REARL AL M ) AASAE B0 L i povces e

dhanctnfes air tésombaiwo demeht pastecorldinate®ln ®e caQiEiAg trhétton occurring at
or Cgff ,gr,eat er than 5,000 | b/in (or 43.75 KN) produced )
Slc R Mtﬁﬁacsscoﬁﬂr layes Wil B dmppsed\witls fuighnprsssupe progided by air

wi t hout roller conpaction or pre-conpression. The

effect of roller conpaction ogsntabl et friability is

shown in Figure 14. Key Section Criteria and Rational e

for Final Process The key criteria for the final

process was based on the dissolution profile. Since a

PK/ saf ety study was conducted in vivo using the | COng,

Ao~ P Y. a o, Y - .

b
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Initial 12 20 30 45 56 65 72 78 89 95 25C/ 60%RH 3M NT
6M NT 9M NT 12M NT 30C/ 60%:H 3M NT 6M NT 9M NT 12M 13

w0O20B803889840C/ 75%:H 6W NT 3M 13 2 1 32 49 59 78CT/USBB6/023196

93 98 6M 13 33 61 - 95 NT = Not tested Note:

Di ssol ution was tested only at accel erated conditions

as these represent worst case situation. Table 3-7

Ref erences for the stability data in Table 3-3 through
SpaBIYe SEtem Agsthy Qushigpiais, miging; stlfiise prossirizad air layer can be more

ST S A ot RO A0S TR A B

JERIDEIRRATHD d@sm)ra'gfﬂae @E&&ﬂ@o@lwmﬂﬁﬁ&aﬁﬁﬁnﬁ M

TRDigM/ 110 TRD1514/ 110 &xe%}zv.\s 349 9M

TROTER 679559 e} isrhipiiianes 40 epsichAdaviaw soritsan be Aipped over
0

488 0 e G5 i B A s

REB@GZGI&ZHW@M lﬁgrreanbat |back o dhieicostatdonka %ﬁﬂcwmrspaé% is created

B R the o R SRR HSB GG GABVGRR TRSBTgPs: pegment paste

fan 21@&) tﬂe Z(?ﬁtalillerl%thhﬁl% fendindr %%E |o'n€tﬁe Aritder Biddes Dy ﬂ@ base wall as
conplles 104.3 0.02 0.02 ND ND 0.04 0.

\melbo Tzum pnalw wtqmswetgh 2pdingvitl. c@@scomper RIBANDICCate 57ith. h)gh -speed in

et Bro TURARIRALET wtiikivy i SxtPpod et bl o e coment
piBeND e DAsdwRIB OTlfb%eﬁtlﬁﬁ%Ar'Ybfc@nﬂéW@&r 108 dled. Lg)7 the pRte attached

0.02 ND 0.04 0.04 0.13 2 9M conpl i es 100. 6
@ the Wadys. NBhoinyartegomixer hepceBasimpstcitsniined sement nastr: gilected in

S5 558e,  RE  EA B TR on o

dontpatible dGMenodgivegsydeR. fOr QutiéqunOasedRz. ADirjecBiny). 05
0.12 2.67 9M conplies 102.2 0.09 0.07 ND ND 0.04 ND
0. 160 cementIRxing#d; tnste propegses arapcandugiedm g clpsed cenfainer with

5 t ct
o AP R SR ST B
el@poratiGn Jof1the. ﬁlﬁn@ (Q@ebt@ll@ ighlg. @ﬂaﬁ)lelﬁqtﬁd@OdﬂMg the preparation
03 ND 0.03 ND 0.22 2.78 12M

Q I es, 101.
@B%ﬁ %%d’fﬁp%“%lofé’ 8166@329 05 ND 0.03 0.02 0.30 2.80
40q’17e§s'@'z|e§\%ﬁ gmhhﬁﬁe@%diu&l A ﬂ@(lgg g?mé@ 8- IQ conducted in a
0.06 0.22 M conplies 101.9 0.20 7 0.05
longa tmmean@ lmca asgoMivoenghi shivd2. Bddeaer, Clh@?ln@elleﬂpreferably
0.03 0. 0.,06, 0. 64 3.41 not teste clic.=z
CHETE Of%ﬁubg"éies Bk &pge Prge 1?8 yoib F%Sé?‘i‘”‘z?tﬂ%k’%ﬁﬁ”ﬂ'béad@% and an
l:f er 6¥6-biade bel, kethahe adjacdht Beaded hAEHE foﬁgos\ftbld@mtau RibH Rwist angles,

= 0.02% ND = Not detectedTable 3 Summary of

te|g§§@1at¢t 3 @ﬁrt@amducfedrmwng; a@mlpdur@ctliqugdcsa@ h@hsgradlent shear flow

ttermlstelra;b oZéur37 55 79 92 99 101 101 100 99 25C 60%RH 3M
NT 6M NT 9M NT. 12M NT 25C/ 609%RH 3M NT (W th cotton) 6M
I\IT Elwmr% BRI OTMORANLE Mk pmadirup the progent dgpice. a9 shgwn in Fig.
0 9

ety Soler h3Runts PRIob Rty gfortingt 140 can be
ui;ed as ﬂtea‘bﬁﬂngcajlﬂi bf thadelingery boed shovepirEBigst  \WOlosit fm&aﬁ (to cement)
si tyation. Tap| -10 Su 3/ tablllty data or
BiteRaly Pl A1 TR ! PUF NsC aﬁ@é{ BrEseh-posad Begnaefatleeis 112 for

0 (

rféfggsgilé%éﬁ% rg@rﬁé‘s @%ggﬁ%@é’é‘efg;% gg%;&e 370 gﬁ@&[@ @Bnta/fner wall 111
Dislog-shaped A6iiden cﬂtaﬁﬁ'e)ls 118 nia@ypfageged fdri measumedealt m tomk in. An

0 co ies 1 5 ND ND - - -.2.45 5C 3Mcompl i es .

oS Ao P om0 1 6 TNEIREED 16 TEPHITE. BRsheso dhy GRmshT Suxure. A
102.7 0.02 0.02 ND ND 0.04 0.05 0.00 2.19 9M conplies

101.4 0.02 ND ND ND 0.04 0. 021% 00 2.24 12W NT

25C/ 60%RH 3M conplies 103.1 0.03 0.03 ND ND 0.04 0.05

0.00 2.01 6M conplies 102.9 0.05 0.03 ND ND 0.05 0.07

0.12 2.33 9M conplies 100.8 0.06 0.03 ND ND 0.04 ND

O 06 2 44 12M conpl i es 101 7 0 07 0.03 0.02 0.02 0.04

~ A P N Y YN Y. Y.Y N - A N A PN O NS N NS
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within specification limts after 12 nonths at
30C/ 60%RH. These data support a 24 nonth re-test

woeniendsanst h speci fication "do not store aboveP@b@52606/023196

| OOrg, 150nmg and 200ng nodified rel ease tablets. The
conposition of vildagliptin 150ng nodified rel ease
tablets is bracketed by | OOy and 200ng strengths.

dhepsh holeicnist T el onibd POIAGE2SeF bAGY Hith s Sarl needle sal stub)
(& di8She PRI (Ll HabaY l?#r Q{x&gé&l ﬁgtgﬁée}?lsﬁqgﬁg&g@%uﬁﬂll tﬂile de-airing

strengths Irs applied f ng ta
geqaiféthentof | OOng and 150ng tabl ets manufactured by

rol Ler conpaction.after 6W 40C 759RH was found to C .
con‘b f dBrES FGP:E%IFSI’&fCOE‘%ﬁS G 3L BP? si.l?"TW& , 2 Shaft 13§ which is
Dt 1d¥ivaaes a RBle ARMBIM 150 a&?s&iéﬁ&ﬁ%ﬁ&ﬂh@?tﬂ, and four blades

i nclusion of roller conpaction step in
dnfiXeddo whe wgpepend ebthe sifife  rTHe WadasdiZpaace ickhe bowl 120.  The shaft

faornul ation_ containi % or .30% HPMC Kl OOM has been

s e TnRRaET B Pl ATACBE RV P Fu e COT ISR under the

V100t alheiglheill tivemtmaRdia® Rerit Heaerd Bedidifg 81 mixture using

il lustrative manner, and it is to be understood that

the dmpeliesi ndhe ipduesd vertiesseneaas the arxing meghavigadvhase tperformance

j e I f SCri-pti r than, of

eyt Bt bisE RS BlaPh GRS TR D&M 120 has o

Tdlonasfléeva s 28fentedddl @seiiktal hyediig OP1.ar &n RAGHMOERNDE] is formed in
ht of the above teachings. It is, therefore, to he

¥
ndERS da0beteem e elopYe Lotk BischaspingH L phishRammunicates an air
. ; . y . .
BLPL o R RIRRARA Y D OAGLISAA LRSS O comainer
B0, desebypaiowing presiurieediais tomingt fram Jan Biresupplyeonadctédo the air port

i G Bt Bpsrshaine of Segptload: fsravey Db g chennel 118 and an
% TB1 BY thERGAA ¢ 4 inf] fhEeentaillBf P4t ress can be

nedi ated by 1 npact, shear or conpression. In nost
conmder dectit ynetonil 3hisl lecaged adthedpotipoi pfrthet mixer with sufficient power

SR0PRp SR et ek B i Spp ephoectead e motor sha
bR BowBStarRfifdstyrabl € mechani cal inpact mll can be

equi gped with different kind of beaters, screens,
| i ndhe sigps of thi cpshiopiia mixing Fgrasdglows:ocess preferably

n i ] ot I b r.apd a.slit scr 5 * .
90 1TREv Che pabrtd Ry TP Bhe LRGP 5ol T e screw i
hptageno0 tiedbdWD 100S Pase pemémhporters pe@dktting sd@n into the
to anybatch t o batch variation. | n our case a
BE3ipAdAdl speed of the beater of about 40 - 50 m's i

e | T,
e 2° s P RAROIAT il i REGRE SRR 1[0t it purpose.
$lidecandraish thib pispinaseedleaesentity imb itencdnidiBercddOy e Afir wild be squeezed

ti zero to the |l ast quantifiable data point t |
?q%gvgﬁrfﬁm e&%@lﬂflmstw ﬂ‘ﬂHEO‘éﬁS dewanaet tlravepprARriate volume (e.g.,

an gy _ e nfinit
BRERTSCR A PR AL ORALIR, AEF kA
HrendeRemavd tha dERFingayengepmdie dndrseceor dn fhercon@REr cap 113.
I ni gal .Research Organj zation CV _Coefficient o , '
et 1 B PEGETEACTT SR oA} ATESAALD () GEBRIFH e piston 114 and
RPE HHRSEBe ?iresﬁkr@ Pt @Bﬁtaﬂ%ﬁiﬂﬂl@saeprle%t@{'hngd {he Mar ket
| mmge GLP-T glucagon-Iike peptide 1 | I nt er nati onal
@mgtﬂhmotm thermoior 13¢ foostir tRBpowddri andtliquiditorRemedin the mixer until

Q AF237 Vil dagliptin, LC.MS/ M Liquid
tc%ﬁr%%rgrgl-tc?&? Sb%ﬁq‘ﬂlg@@&ys‘ﬁ@%?ﬂbeﬁ%?r y/ mass spectrometry LOQ
limt of quantitation o.d. once a day PD

Phar macodynam cs PK Phar macokifietics p.o per os / by
mouth / orally QC Quality Control SOP Standard
Operating Procedures SD standard deviation tmax tinme
to reach Crax t./ elimnation half-life Vvd/f vol unme of
di stribution, corrected for the absolute

o ~ o s s o T I T o
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Drug adm nistration record Date and tine of dose
admnistration is recorded in the Dosage

wadmeni3sws ati on record section of the CRF and PCTfUS2006/023196

applicable - on the Blood collection CRF page for

phar macoki neti cs and pharmacodynam ¢ eval uati ons. Mea

record The date and start tine of neal consunption is

ol sy SR ess A 4 Fisrmiiee Gemeeh Rt el fito he container
ormation on the date the subject |ast took drug,

the subject's conpletion or discontinuation of the

Step @y Tamdort the metas d B4 fagain do scohtthecahem rembintdeeleftandihe impeller

|s, regorded on the Stud npl eti on CRF
b%b@%?%‘&&w#&wf% e@gment s Blood collection :

Sleh SORREeR P cBRtalrRr A6 S MY W NOD A A&Int the cement paste-filled
veni puncture or an indwelling cannula inserted in a
¢aotangrmdlente a ¢oxrpBible ¢apent dedtvesy patior égedtinm237

sanple, collect a 2 nL blood sanple into a sodi um or
[ithium heparin tube at the tines specified in the

RRERUE 'ﬁevﬁ%ﬁ@ﬂ%&ﬁn%‘ﬁ hkdened CkmehOat BHEE A5ty

I mredi ately after each tube of blood is drawn, it ) .
sholugingen; grihopedid syessty (e-& ey arinimallynpgasive spisalrsgrgeny involving
1 X of .kube. £o nt .. t] I [ .
B8 skt B DAY B perAL SRR EPh 1O g  vin
Rirgical tube, bulignbipr éfopfobiemsacdne stculr.ubSint@Con(enti@nally-used surgical

surrounded by ice or at roomtenperature) until

Bbas (Swdipa tles. injgotion fubss. aicn forsuchcaplicatiqy are gpen-end tubes, the

BRSPS 2R ASIE 8 MY Bttty st o e
imeertedp ity phomatients dodewe.gapa icubigpsad dvettelat doat stmOmE) through
or below wthin 60 m nutes of venipuncture. Anal ytical

MEEHId (s) Analytes, media and met hods: LAF237 in

pl a = y : d '
asszg%rtr@to g&%@%ﬁ%&%@gﬁ%l 15 sghgéfg}ute % k}g 2ﬁjé6i€ttéﬁe¥ﬁ%3h & blood/body
tluidefiifedv éutiepuhec tpase can da dihdedklanilioy dispemsedaupers sontect with the

D 5 AL i
Edifoc(%ic%%ﬂbﬁl@rﬁﬁlﬁiﬂréoﬁﬁaﬁtgb SMarhRiee tt}eéﬁi@q_@iﬁeg HEht bffﬁ@nt) can largely

specified in the assessnent” schedu he centra

Feenge sheomgchapicokbpiopentics 6r.g-asteangth) of dfe gsmesim Girtheogere, the warm
BB, o BEAReT L D ohHsR PR e of e s

SROPA esubaedly REacRptaBR! arigeansydr ther ecrducas. Wikt 10¢ immediate

DPP-1V neasurenents is conducted by Novartis .

dispersignistisintegiaiion Hf 1ihe chmgRi pastes Hp§N sortast) withthe biead/body fluid.
- C: . . C o)

PR A SPANERL g SRR GO bl T 00 BARHS resonac

st sirséendth oaklyodevelopedin the phganifserahixidpeoftthd golidiandithe liquid.

prol onged sanple contact with the rupber st

opper . .
Pl ac¥rioH oFtheRedifpfeants haverbeer used AR aRf %ﬁﬁl@é maigrial in dental
. Con. ANt b . ; . col .

GEEbbhq HORERE M Ul abrl BULRR BrbBhng3, fBhidbed bone coment

&p porex¢avity éhyol @s0lireciminjdctmyst esmenlt lpaste dntb divine cpyigs meich suffers

to o| ypr,opyl ene screwcap mcro tube and freeze at

1%@8&%&%%?§Wwwhﬁﬁﬁut es of venipuncture For

'g—)b%n@ %@n@atﬁoram%maﬁmaf FHECEnRNS past8as 786 thidh, the strength of the
ection 9. ta anal ysis Analysis of the data will be

hadlened lemdit decomes adbo Nvar that qasr sarsaetheGsament to more easily

%ItlFat I St c]gl consi derations Sanpl e size determ nation
ReSHHSTECHRY s | s det er ni ned based on a two one-si ded

t-test at 5% significance |evel (Chen et. al. 1997 -

Chen KW Chow SC, L i G (1997);4 A note on sanple size

determ nation for bioequival ence studies with

hi gher - order crossover designs. J Parnarcokin,

Bi opharm 25: 753- 765.) for PK paraneters. Wen

test-reference ratio is equal to 0.95, a sanple size

o ~ - oy ~Nn 7 - . e
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(Pa), Formula (Il), Formula (II11), or Formula (1V). In
one enbodi nent, the nethod includes adm nistering to

woOheoepagiognt a phar maceuti cal conposition conmpPCSiUS06/023196

one or nore of the conpounds or pharnaceutically
acceptabl e salts of compounds of Fornulas (1), (F),
(P) (Pa), (I11), (11l), and (IV) in an anount effective

S BTR P e SBE R LD e O BRcebF ot e o

8 @ﬂttaﬁndqh te is hard
COmOLANER YO a paaly m@@@?) Pyt pus i

t@llmJBQtthmn@éBW)ngeE 0029] I n anot her aspect, the

3 Bertra et D55 oR PR BB R FRRERY bEGR bt foly et can

felnetratt knto Sunoundin(ddkie thanNehn(daiie sEHAES Waﬂﬁiﬁﬁngwrafter SUrgery.
processes. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Def fmhei foHewingom olethpdeandes devicefardigymingkd, hardgred esgpent in a bone
her.ei n S to a linear or branched, saturated

W&V(‘J %F“g{’)s%dhaw ng from1l to 6 carbon atons. .

Rephese BpeificaRty, (thd pfesdntlinyentign rpsddsmahettied ahdia daviee for forming
not limted to, nethyl, ethyl, pro

Y

phelgon cg@t;agu]@g,the qeglent Bt 9pne E)aé/htyw ¥L§ E‘E}B@%tcg?ﬁ%e dilated by filling
3 Qfifdnt is hardened.

{(glrg}%o%géréjafte rﬁf{ﬁ)ﬁjle béll%@g?fﬁ Frac']ﬁ grdcg)?gglfe}saydgtg{| 8 o is hardene
subMore udpedﬁmlt}h the ebab]k)onmaa b¢ mipmrddofin mMpf@e@rmupd (designed)
hal
@%m?qn(%gﬁtﬁmggef ERRERIRINAR oo ?(N]Efco? SENRD
- NR by Bk @gﬁﬁh}: Fallobh ol @aaﬁh dRing $nechanism for allowing
i ndepen egtfh tﬁ) rogen or 0unsubsptﬂlst ut e%l (n -C )-al kyl.
[lQﬁﬁﬁonfﬁhEdne rthfp ‘p@@@-m%cje thekleadlppn tggbemg,(@gllewar@nhthe balloon under
refers to a linear or branched hydrocarbon having from
PrBY8 carbon atons and having at | east one

car gR-aeROnvaRIN RIRRNHe afdlesatepsrnatl in®macks beause the cement
(C2-C )-al kenyl has one or two doubl e bonds. The

P& 683 mﬂhkeﬁylbaﬂgo@wth@gyd@mﬂgt cqn]aacp% bedy, fluid/blood, and pressure

c onf or, ma
% ?ng)p @&Vatﬁﬂ"eﬁ’ﬁ%?ﬁg 2 dn or e Ie%)snS rﬁfn‘?%{sﬁfe liquid/setting solution
e@mﬂhme phdi€ oG- t68 ballednkeaidyl brgglydngreases dm steengthl of the cement,

substituted with one or, npre of the f ro
reslugeseihe risingf cemqnp dlsp@monlc@:lptegnag@ an8 ggg qum S %@Rﬁt@a)ste leaking

%ﬁﬁzﬂ@dﬁﬁ)"“g‘hngg%(m 2, mérglr{ncgg?h R NleCOR’

i nd@gmdgnthleypfegeknogmemm uhmsulaﬁtaduanage(of -tei)g aaky|to keep a

[0032] The term C6) - al ky as used

POTBFLIqES 210 Fedie GO HERATHG B ATTBRREJRRGTeSPHs, build-up
\Yj I d

2l Td BBAR BleP IF IARANAR |4 Seibnt GBS Such op sting timo an

c2ndib) - al kenyl group is optl onal Iy substituted with

ORI?DI\% t&})&r aﬁ] 9 tui‘v%g 0l lbol\f%ggﬁg{gu %@ h% ?ga;rﬂfeﬁf%ﬁ}u?ed (designed)
n%?r R(pa&@%ﬂafter'tﬁ@c&ﬁgﬁ is haddEndd® that Wrm son® random fractured

wherein each R is independently hydrogen
qpnecam efJﬁbs baliapndd b(: &t ma)le bansgavity giggBg surgery is minimized.

def 3’5‘&25"&%{/@ oo dhebEhche o o ﬁw&@%&ﬁﬁ?k?ﬁ% be applied

9’510 UPalfoohMEs O Geent QEbveRRSyQieRs. I ®lokaspstifidally, tie, perﬁbratlon array
Br or -1. Representative exanples of an_al ky

gaoo@qpt icaic beigeed fouita dgvacentsr Dreventiag theobloodppgy ﬂu{aéc?fsa patient from

-CF3, -CH2d, -CH2CH2Br, -CH2CH2l, - CH2CH2CH2F,

- CH2CH2CH2A , - CH2CH2CH2CHZBr, - CH2CHR2CHR CHR | :

- CH2CH2CH2CH2CH2Br, - CH2CH2CH2CH2CH2I, - CH2CH( Br ) CH3,

- CH2CH( A ) CH2CH3, - CH(F) CH2CH319 - C( CHs) 2( CH2Cl ) ,

- CH2CH2CH2CH2CH2CH2Br, and - CH 2CH2CH2CH2CH2 CH2I

[0034] The term "admi ni ster”, "adm nistering", or
"adm ni stration”, as used herein refers to either

di rect I y adm n| st eri ng a conpound or phar maceutl cal y
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or -CN. In one enbodinment, Ris -H (C1-C6)-alkyl,
hal ogen, or -CF3. In one enbodinent, Rnis -CH 3, -F

wonroos@BS9s I n one enbodi nent, R11 is -H, (G -C 8fTaiskopb/23196

-OR25, halogen, -CF3, or -NO . In one enbodi ment, Rn
is -H (G-Q-alkyl, -OR25, hal ogen, -CF3, -NO2 or
-CN, one OR 1, R, R3, R4, Rs and R6is -H (QC

cdlsefie higienons (@ 0iRg e, Biectidhyod Kie paRE B phfpedic cement
;%t@%lﬂ&éctcm’ﬂf@eg@dhe ch@t}oﬂ@o@mﬁg iﬂj&!ﬁifon widel is -H (C

, hal ogen, - -NO2 or -CN;, one of
Bmoomzlesm(FlmSF@de%d R6 is H (o C 6)-al kyl, -OR25,

h I d
hf/l d Bléc%a %(&EF %’a nn oe%% gﬂ%ﬁe 2%1 g IQEI%@{C%BH S@gflgl&?d) manner
(Pattsth K ¥fter m@@g&enth@h@ﬂl%ﬁed @Eﬁoraﬂblﬁ)%nfay” 1sCa'N:31gthofm example the

enbodi nrent, Rl12 is - (Cl-C6)-al kyl, hal ogen,
pecgRtion ATEs 10 pbown %Ht&s Rand D Tof péxforafion a4 isjyed mainly
tﬁ gﬁ%tﬁpéo&g' @f@éd beﬁ‘io%@o v%_lth ér% g@lngcy h%%sz of breakup, although
;(e@ne@nﬁt)y elfdey lis als@Xp2dviddathegsdm whe@HBe poi‘dCﬂzco iis ez(ﬁbfullgrt@ntrolled
R 1, R, R3, R4,R5 and R.is
Tl(g:gpg‘fom}gprb@gﬁy i) also lgngql1 do @egﬁée BRtLe, ]é}pgg%(L balloon to remain
dt{ﬁ RELARO A J¥(it10|ﬁ| tbe er%ﬁ tg%glﬂlré@ ”‘Wﬂh(ﬁ% tﬁs %le;p it is highly

ydrogen n one e 21s -H,

“ I)keﬂijr that sommﬁomiméoeg ehthe -r(llﬁﬁred Helgon are-c@ach@h’@omfthmalloon and

I%IPGQB?PGH?}V n Elj@gmong ﬁ%]vlléac Elde,ag%illlen?%ﬂe E%[}O&J%OE remain attached to
IJBX ‘fjﬁég&ﬁﬁ tuﬁ@g@]befng r@ﬁlﬁreﬁ'ﬁﬁa ¢hiee Entn@@ wishdrivn along with the tube.

5, hal ogen, or -CF3 and one O R7, RS,
R9 ’mwpeﬁmrfam mz@/ Y cmnp(x@.s. @s;gnyd pattems f priPpaats, notches,

anot her. e
reptes, apieysts sy madh NS AT o cgPatioon.  Such
es, Rt} Hdtche§ ro&z'eg bts,- Elc. C4nl b&Ghad¥ Ky lany -c@%?éiltlonal methods.
al ogen - CF3, -CN; and each renai ni ng Rg Hm
Pesfirglelyoless. pdces, domie I@ﬁﬁ?@&l FIRPItes, CUtE, oic arqynadecgt.or “hear the central

}eacti éb}lgﬁﬂlﬁgongﬁf&g@l? gcﬁ? *‘lu?és o%%_}?%fjo@oh\?ergééﬁound éhe apex of

2R allo&TRIdALAg rd&t%%pedl&né&ﬂfom\emere Irniptmmleg ﬁatioai'mﬂelnm,tlate
R5 is -OR25 and one of R7, R3, R9, and R12 i

- H, S@Ql EaramIckaFs as pwge ng\)é@tgﬁl spa@pg f)etw Bq‘,rfor'ép\pns, Humber of

BB £y T Dk ATyl i s

feqnﬁemsmg:txﬁagdflmantdmudfsyﬂrtmgmﬂoohow 1] In a further

g?bg‘g'ﬁg)en rpsggqa@rﬁy (qeat %@O@ﬁﬁﬁls g%de%ﬁﬁfﬁﬂg% Of fe perforation

%‘%Ff i1§)01'@é1‘ l% lmore %@cﬁlvaeﬁﬁhl‘%ﬂf glater Ghd air é\lgof g{le[( biINbonOfkEthe cement

pﬁﬂﬂﬁ 1nmctekia:b ai@lehc; bamajcaeyawnmwoms ﬂ@o reag bo @prthes mcorporated over

de o o #O&g QIJall 306 lgeg éﬁ%%o%% bF v% dgf b}hflhy Fgé)nventlonal

Bletho'a; GucHs la%%ﬁ}r?g & &h&a&@cﬂaﬂﬂﬁpﬁﬁflﬁﬁ | YTheJSE nﬁ@o-ﬁ?ares can be
-al kyl, - 5, halogen, -CF3, -NO2 or -CN

dfsmlmtemdorﬁlbsor inandesigned mnnﬁ/pa(t@m)d wilkbe pmgm@yely enlarged

and each ni g hyd
Rbeaae ARt o RarAL AT i S vallBor S YT M
| Q/ |Prefe%%'5 thd BdIReEHs made ofChBelabty pelymkriRfatdfg] (R8stomer) with its

Rn, and R12 are each independently -H,
@@io sBYs sizk yiall empysh, tohg| efeR con@n@nt]_memg ithe gggueny jgjector tube.

s R o Ty 02 B e

[0064] In one enbodinment, R5 is -H (Cl- 06) al kyI
-OR25, hal ogen, or -CF3; RO iy H (C C6)-alkyl,

- OR25, hal ogen, -CF3, -NO2 or -CN, and two of R10, Rn
and R12 are each independently -H, (C -C 6)-alkyl,
-OR25, halogen, -CF, -NO2 or -CN. | another

enbodl rrent R5 is -H (QC 6)-alkyl, 0?25 haI ogen,

P———
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[0121] In one enbodinent, Rl, R2, R, Re, R7, Rs, R9,
Rio, Rn, R12, R13, Rl14, R 5, and R16 are each

waypdiengees [ 0122] I n one enbodi ment, Rl, R2, RBCTMR&2006/023196

R7, R, RLIO Rll1l, and R12 are each hydrogen. [0123] In
one enbodi nent, Rl, R2, R3, R4, R7, R8 RIO, Rn, and
R12 are each hydrogen [ 0124] In one enbodi ment R1,

a%%flfgg é}ﬁnes[ 8% gﬁle A on é;%%% é&n nglgﬁ;a?dﬁ?ﬁ %ﬂﬁ&c&ssuh A The balloon

théknds8,shHld Bl leasd “FR&lZSLﬁfleleﬁiasﬂnerigyld wﬂ@ﬂmxp@mﬁg]to I1ts intended
one enbodi nent, Rl, R2, R3 R7, RS, and

dilatedemdume,y dFlig diateq Habomn q'hﬁu vgm(?@pypé)ﬁtate tpgsion:e L Litate its
r@ﬁe eﬁijgo@%f&lg% . %i@v%& tl%r @ev%ﬁ)%@cll? ?B’ﬁgfog%%ldgr%% 88lod lggg so as to

Rakhpapndeg ballodndtd@le. | Thertalleohoali be ntapufRiturdd usm@ forrexample,

R5, R6, R, , .R9, and R12 .are ea 0
t['l@ 1g(§1p1quﬁs éwg]th{iq: 1@%&3%9 1pgg-vasc§%£q}/agfg19 cathgtegdevices, the
t%(%ﬁ c%%‘ﬂ?&@bﬁﬁgl 3&dtin R%[O@ Eag’l%relﬂhn@ ae oﬁx@pﬂﬁ'yfgléfét gt;:?eal?ﬁ
hydAe geme{ntﬁﬁﬁm}re Imdedrvereérma%h the hone mnyrazd e@ndm dirgepsions, the

arg guiceolespiing s emen Safl ot IORDT Se3d ygterggmpelled out of
o bal'ﬁ?on tﬁi?ou R%forBchtidfed nbkérodRtihy po?és“and%brfora’%i@ﬂs k6 have been

are each hydrogen. [0134] In one errbodl ment, R1,
iRGorpevledRe, duRTtg RSMARIEG UG PIREess. RIBis IRRE crmsnt fdhag Rrocess can

%ﬁ?@%ﬁeﬁ%cagﬁg d[ SRR e‘i‘laé)gsu}gh r}r? ﬁ%?ga?lgitﬂ%g af ¥ree pressures
t%bﬂ‘é&le 1nv61?ec2551r§ﬁl§| 9@ E5dne presein3; Wl&ﬁﬁl 1ﬁlfhe pﬂe&uﬁ wiREin fR8, collapsed

0, R11, and R12 is -H (Cl- C6)-al k -OR 25,
&mmq;genWﬂbqaut_ (tjm 3compyesspon d?f tl@N b‘[’@iS‘@flghe; gﬂlgz pressure equals

R3, R4, R5, and R6 is
)%Ja%%& otﬂ@%‘ggﬁ'ﬁh&%?r hal ogen, -CF3, -NO2, or .
CNSe@j’iﬁllﬁmNe pmslmé insitle thBbalRQm B the seichlled am\dtya‘nﬁssarée which is
~ach independently -al k

degpded yothg Aone rpr@ﬁ%'érééwég ¢ 1y n&r{‘én(@% Shegss a?ﬁz‘%e € gipmbranc Is
ﬁggteBStol\@gmBG T%\F%nﬁ d]q’l oﬁ‘lrﬁé‘&mal R lgrger R B&ﬁ:nand cavity

r ee of
PirRssudd di1ﬁ%r2n®adewdhcrbstﬂmdélﬂmmmyc differegrmﬂl (h@)dsala ktgﬁlntral role in

gﬂ?)ég%pg %%J 2 nd/@g%i?g& Olf?’ %n%al %(nent&ﬁlgm)ﬁg the balloon
%m{ e; a c}%?c@ of gfbggp&l%i‘orﬁér S‘u@g%nh ﬁ&@thgf‘ W;/tihf’tﬁe gqaetéﬁnmed pore size

hmd pxgemt}o may(dé&de [now:eﬁ]ecuwlso&@ cemgnumnﬁme willbp dghydrated.

1rdl)h eﬁlg %ﬁklery@g‘gssmq\&1 %o}s pmﬁde%l y gﬁ% pg%sélﬁy source of the
Egrﬁent d@ﬁé‘ery@%@em a'ﬁﬁuﬁi‘yﬁthbﬁeh%ry (aed c@w? petkdirés are GGual as long as

25, hal ogen, I n one enbo ment R4 is
the, se@@m@pe&ﬂk»ﬁhwatermggh wam@g@ﬁre drenogds B laWd any one

9" Bhighn by jnliepacnellS 5% Sotiead spibie né bpafly Bepppariress wil

8&\361 é%ﬁ@i tiRl BallSorr kellsCl 'IﬁsGmeﬂibkanle stre@Rn2ly, plodbaegehigher interior
0141] In one enpbodj nment

or -CN,

= f@mwct@ﬁoam Kyhich i ez%awhg}eel@wm dhat dgires alﬁanér\gﬂmd (with

B Skl gty wedhd ma 3l B Corhfared o bigde (e Byt out of the
Bé,\ﬁty $phde w’iﬁllé r&hhigg pnmanly the de]mdé peke roif Ithe edshent within the sac of the

-al ky OR 25, hal og

betiacs "Jimedeamram i RatpeAly Rgmbresd w:f%thwm% eliesy process and
can be either on the sane ring of the quinoline or on
different rings.[0142] In one enbodinent, R5 is -H,
(C1l-Co6)-al kyl, -OR25, halogen, or -CF 3 and any one
OR 13, R4, Rl , and Rl is21H (Cl1-C6)-alkyl,
- OR25, hal ogen or -CF ; and any one of R7, R8, R9,
Ri0, R11, and R12 is -H (QC*-alkyl, -OR25, halogen,
or -CF3, -NO2, or -CN. [0143] In one enbodinent, R5 is
-H, (Ci1-C6)-al kyI (P 25 haI ogen, or CF 3 and any

o Y ~A N ~—~A o~ " ~A ~ s\
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[0181] In another enbodinment, R 3, Rl4, R15, and R 6
are each hydrogen. [0182] In one enbodi nent, R3, R,
wW&2006/138388 R10, Rn, R 2, R 13, Rw, R15, and R1BC&tUs2006/023196
each hydrogen except for the R group through which the
p| per| dine is connected.[0183] In one enbodi nent, R1,
R4, R, R/, R Rio, Rn, R12, R13, Rw, R15,

tﬁ%ﬂeﬂ)ﬁb\%}ﬁo ﬂ}%ﬁ:éllayglliplg g?l |tﬁée(&|§§éné f(g?]ln %b%ggn%g@%] thF shape of the
eﬁfa@geﬂﬁbt@ﬁbfwﬁbspﬁb R2, R3 R R , Re, RE R R9 Rl 0,
are_eac

ex c\é@ile fthe 11'1‘5]11‘33 PPE’Q‘F' oquthﬁrhaélegh ihighty tfﬂkdeHB rqe&}eﬁb ppgte which

?@H}%qu’g%ﬁk‘g‘?‘lﬁ'%’hl&b RE P‘:f‘glgé? | négéée ?}%gﬁ%{’;mor to the start of

chaiemgmye,ctmxm Foradiffexcht 3at;enB7Qr mes,m asRGsmBntoof Ry reunli cement

sﬁéﬁgﬁg de ci &\géllct) &é iqgéigl{adp%{cgge'n’ @ggtioégﬁt)eiiﬁ%qts such as
X“Péy: Bl h?&spﬂhQ %Elegﬂeﬁ %a’ll%oﬁ; @4 ﬁﬁ&?e%ldto_ 1&@&@3@@65%(9&%6 the membrane

mbodi ment , H, hal ogen,
sREss mmtu% $hda9d bm;lfﬁp@"lt ®Riosgh R Bold ahujcmeﬁlt ar plagadlmng injection

o SR S OB RIECtiEe, o GUSORiAN, SRS BBt Welte, TR of the
HaBlootd OFhid SeetdBedakdty ioukBrest in @g%\ﬁﬁoﬁl & zﬁ@@d@g ‘bil166n rupture as

hal ogen; R4 is -H, hal ogen,
addi,t@g@lrforcg iis appikied lateyig emact fhe baﬂ‘pon opt7of the bom:qgcavpug

S e DoAY AR Sy b v
THeee Barlvods ot badfallysin 1dngiis 2_(11@1h16@esse’3|sknde thé%:cerﬂ&hmensmns are
and RO are each -Hor F, R4 i s F, -OR25

rgriptgd tgqbe fhe sgme. HRADD: enghle the balitpons Rtprechw_lthupghe q:qgal end of the
‘Jng)nr%n% %:]n%&r gr ouppﬁ;%rtggg% %ﬁ? @{?§?b§z‘g‘gua%%?$ag‘u n{éhn::?éﬁc?ﬁfore preferably

mmﬂee diaﬁdi n{n@lﬁ%ﬁarﬂmﬂeﬂ) rad ¢hd dideimexgtandahyavityesind wHl determine the

q@&}noéeélﬁlre%ﬁ A% %@S{@nd:ql;@;erfal ‘R ’l(ihls Fani)n;@'g ltl%{a’w%oiztgﬁﬂine which
@ﬁgﬂoﬁal e'l'!:\stéN a‘ﬁg% ;the?tgdri%tbﬁ esh(gRﬁ\g ?8%%?% g??ggﬁﬁﬁm%e g%Fs?anhelastomer is
selepteditdi allewi for dba mmﬁned .ba16di8 Sfetting rthe epebfoditivnrdize, Rscation and
e S0 il o v B 205 Sl B vain
ace@ldigl to diffdRent ballédPESEY, cdier ng’ﬁe%st eRlEbtioR stepCN,

except” for the R group th hrough whi ch the pi per|d| ne is
conitbe d@ajed pajmg]w1llrbeanptuqum1d| shrg.md( bap@s tq ds ofiginal zero-stress state.

3 Gz unn con poa o agtiof D% 59hebattoon. The
Sty Sl g ot B

@l@d‘ﬁﬁﬁblﬁ ih the, ball6én, G BfféctwéBZtEe rﬁ@h@@ﬁﬂi ba@k extraction of
-NO2, or -CN, except for the R group through,

bhml:,aﬂownqe ] Havreier oRaike TRust deraterissd. tomyp!;h?xqqsswﬁ dension developed

\9@?@ Qnagenpggglﬁg dr%%léé_&oP&%grﬁihﬁg@ rup%g %w%ﬁlb%%}ta%hag with the

ﬂBih Qlrfice aﬁﬁhelb@de p@n@edttring usrdem(eﬁﬂdeﬁﬁéry mbieyt) , - OR25,
- CN, except for theR oup .
t hr 88@ aremm@htl%@f ‘BP &@hvea%@m@t B&Wﬁ‘@blpé@f fyngiigng t%ﬁhcharacteﬂze

tiﬂg %rc%&ﬁ?%éit@) _T}geln%{rﬁ’ ?Eet_h%fgir?noH Ef gﬁmrgntge %Ella%ﬁg bOfte structure

tels3me dedided shed andaside. RTBhrosgh: tHe f(uﬁlrrﬁﬁ))n af khel c;emfﬂ?ﬁ&te pressure

c%a b@%%g%tedm %?a:ﬁgfﬁg g«%ﬁ%&%ﬁ? &tgemltlz@%ﬁé/ E%;]ee%aVW@nd at the same
g\l% ef Recondi A

t&%ﬁfg S}tl Woug nsv\t,ﬂfé5 Euﬁe ?ﬁ%g%rll per |kd?{11és ﬁglg%éﬁn teggl‘1er1 %%e © y

any one of RI13 , R 14, R15, and R16 is -H, (Cl-C6)-

al kyl, -OR25, halogen or -CF-22[0194] In one

enbodinment, R4 is -H (QCr-alkyl, -OR 5, hal ogen, or

-CF3 and any one of R13 , R4 , R15, and R16 is -H,

(C1l-Co6)-al kyl, -OR 25, or hal ogen; and any one O R7 ,

R7, RS, R9 RlO : R11 and R12 is H (QCeHI kyl ,

P — o o o o P ——. R 17N o oy r ' [r—
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and one of R15 and R16 is -H, (G -C6)-al kyl, -OR25, or

hal ogen. [0253] In yet another enbodinent, R5 is -H,
wOCMo6a8339al kyl , - OR25, hal ogen, or -CF3; R15 i BCTHS2006/023196

(QCr-al kyl, -OR25, or halogen, and R4 and R16 are

each hydrogen. [0254] In one enbodinent, R5 is -H,

(C1-C6) - al kyl, -OR25, hal ogen, or -CF3; R16 is -H,

- - . o .
S0t B o R O LSl 4 298, RSB soluion

dofefif ofath& yément Ch2 be sqiebnaicout of the®@aBoand R4, R15 , R16,
R 7, R18 a

9 are each hydrogen. [0256] |1n one o
Péﬁﬁ&}ﬁ?%’@ﬁtan%ﬂﬁlui‘% echﬂemm@aljel@%moﬁ 6@2% qgé‘i‘%&“e‘ﬁem which is
d hi
égf(qi:algg ? _tlgc{‘%rl.?ﬁﬁe Qhd Igﬂ‘gn%% 'ﬂ%g%lﬁm%ﬂ?]a? the ceﬂﬂant Is g?rh grrled within the
taltbouli rent, R5 is -H, (C1- CG) al kyl , -OR25, hal ogen,

r - CF3; R.9is.-H (Cl-Ce)-QIQyl,
ﬂﬁ@@n nr‘igglb%fé%pr%?gdrﬁﬁ%{c dﬁ??&lbggé‘%?qné’ﬁzéi ning R group is
jg&plyogen [0257] In one enbodinent, RS R17 RL , and Rl
are each i ndependently -H, SCl CG) al kyl, -OR2
hal Bgélna throughf®le nd t]pmdlspase sping tm@am@cﬁMcal cavity. Estimate

d
TR A ML i —
&ﬁ)enﬁbzl@lé into &Bdne czﬂﬁ'ﬂyﬁ& ®tube@nd an Rlj8ctos phud sath as the outlet tube

and Ra, R4, R15, and R16. are each
a_ncg@g mjec[t@gggql 3P ﬁh@\ﬁ@ i Figodi the hallogmyisjcennegted to the injection end

SCHE B, oD MO0, % 15 oy Ty o i

szﬁnyﬁnannmar gﬁE)VB pﬂlmid@hen afi oﬁﬂar surﬁacd oR1lfe tube,-add a nng adapted to

( S % ) aI e|:941np]§.r gr_(poveo t}gle %%gcéllopg %9%%1%#@&& ¢ is inserted
f )

1@[0 %e%il (gggtethg ba g?ao&iﬂ rlég tﬁgl%%8h§:rl1( dhthé G%l}”cgﬁecg?leﬁythe anﬁﬂar groove;

:hmimb@l@me mgﬁ\&]nch s y elosechonger a €Pdh@pbdmng, onfde n@;:k o the balloon

Co) - al. k OR.25, halo or -
l@léljlg B %ﬁle amﬁl\argo%ye Wgﬁj&égl?]e a’ﬁg xﬁgﬁiwg rggcgllaglsm including
Cel?l HMgrgP&ﬁJ@ anhot%ézrlné 1 Qﬁﬁla?ﬁ@%’dt%@énbea“m' ES Ihltent application
(OC )-al kyl, -OR2 ,” hal ogen, or -CF
plibilcam)n- hﬂok32004/0t$@1§1 i, thel @gq:_lﬁsurea@ﬂ vﬂgc}amjlmprmr@ted herein by
e%fh hydr ogen. [0263] In one enbodinent, R4 is -H,
< -al kyl, -OR2 , halogen or -CF 3 and R5, R15 ,
5@ 2 R17 , R18 and R19 are each hydrogen. [0264] In
one enbodi nent, R5 is -H (Cl-C6)-al kyl, -
hal Egeend the ballyonDyapishiggahe ijeior plug%tpsvoarpaesm@ ¢egnengjpaste with a

Rt AR OED s gk AR 9781000

itil-thE damaged Bone iotxfhded tdrild desidedrithparaad axehwherein a portion of
i ndependently -H, Nal kyl, -OR 25 al. ogen, or -CF )
Bquid gpdeir s e%ﬂ?éle%%wa heesamenpasie viarthe gf?é“ Re migcBenisggy, Water/air

J_J%ﬂ‘%gg [Q)gg.gél] ng—lgr}] o%ﬂt})p@ n%n@ JIE%%E ﬁttag%géem&ﬁl RGRRry & the in-plane

Qtfé:ks @)ie\&ldp;ti in tigRfhembhaieoghich cocatesGRS pagssure riffefenti7to compels
nd R19 is -H, (Cl-C6)-alkyl, -OR25, hal ogen, or
ﬂ’élj"ate Wach remai ni ng R group i s hydrogen.[0268] In
Etg{;gher enmbodi nent, RS is -H (QC'-al kyl, -OR25,
ogen, or -CF3 and two of RL7 , R18 and Rl are each
i nd &fimen adjntl tjne -erar(d@ﬂl a@Bity asth(NOte cﬁzs adjmtmgérmab ibe required to

Wo%tef%éﬂt? OSS%] &?-yvat&ﬁg% dr 0 gs%g%%o €. X-ray or other

|ndependently H (C1- ©6)-alkyl, CRZS, haI ogen, or
-CF3 and each renmi ni ng R group is hydrogen. [0270] In
a further enbodinent, R5 is -H (C C6)-alkyl, -OR2 .
hal ogen, or -CF3; one of R17-23R18 and R19 is -H,
(C1-C6) - al kyl, -OR25, hal ogen, or -CF3; one of R15 and
R16 is -H (Cl-C6)-al kyl, -OR25, or hal ogen; and each
remai ning R group is hydrogen. [0271] In one

enbodl nent, R5 |s -H, (G -C 6)-al kyI - OR25, hal ogen,

P——— S o —~a ~A S o A N o I
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[0333] In one enbodinent, R 9 is the benzofuran above;

one of R7, R, R9, R1O Rl1l and R12 is -H, (G -C
woOpemlgdos hal ogen, -CF3, -OR25, -NO2 or -CN;, 8ae/USkME6/023196

20, R21, R22, and R23 is -H, (Cl-C6)-al kyl, hal ogen,

-CF3, -OR25, -NO2 or -CN, and the remaining R groups

are hydrogen [0334] In one enbodi nent, R99 is the

benzof ur

g8 e Haeenbe Hf“%ﬁr mont tans*cﬂyepgmﬁ ol yBfefbProd with

appfopriate B3R presdR. or - CN; and each remai ni ng R group
I'S hydrogen. [0335] In one enbodinment, R99 is the

ressutize then cetbovepasieviior ¢f paiod e timRountike crment isnkprdgned in the
béxﬁle each i ndependently -H, hal ogen, -CF3, -0OR25, -NO2
; one OFR20, R2 1, R22, and R23 is -H,
Sekp 40 al kyl, hal ogen, CF3 -OR25, -NO2 or -CN, and
each remaj ning R group is hydr

ogen. [0336] I. ne .
enbBuiress e irgemorn Whe pe L wellresdhe bgﬂpoalb@w,amlt (wthoshe peyjector rod held

5%9 @51 5#‘%5? 3}% gﬁ@‘% ﬁllp%g% S‘ng‘?%ggg ﬂ‘gﬁfggg %?E‘i l&‘(ﬁﬁg‘(;lhhee designed
?‘ll%iﬁxonﬂﬁies REZtra@nhe R&Eured baHbor( ®hiléﬁ1)olchhg<ﬁ16 injector plug against
al ogen, -

thggawt;aﬁléthi@@tli gle Wlo?@ple@sggxe 5{(%}” &P\ﬁlg}'%%ﬁ? wl%?gehvery system

]9§g CN, and each remaining R group is
%y rogepnﬂg?osél'y] In one enbodi nent, RO9 is the
benzof uran above; RO and R22 are each independently

Q!ﬁ_'\l}cée mg%agﬁ? ﬁr&xfﬁm&ggg%mfi grcwglgplg&gg a%uﬁg %Na% uf - N

enb %‘n‘ﬁﬁ RhorfRegedi® sdr?& *Qfg z erﬂﬁﬁﬁ‘alﬁhﬁV@weFﬁ%nﬁD §hrf¥?) involving

are each 1 ndependent hal ogén; and each
m@ctingn nghd?hguxduplxc@ oﬁb@ed@@@n{e@@@}e intp abenersarity through a thin

?‘ﬁ%‘g%éﬂ‘a% AtpDer Pfspfeg%nwﬂ 8P5 ﬂnﬁ &ggrﬁ{o%@gged suyrgical tubes

gg'éidm bés, Ahjectidn tubdk, 09 fEEveH iapEiivatioR3@ dpsn-ehé tubes, the
enzo[ | ]d| oxane above and R4, R2 , and R27 are_.each

wqd@g@mﬂu{dm@q patienthpskieweanchiilis theitgle imgnqchagely after the tube is

Ry o180 S 130K P e e A B R surgery

AcheQ)rﬁaopa&kxbmeimada@@emsubs@eaﬂy ifpRt@binto NOBlowd/bo@ifluid-filled

0340] | nbodi t,  R99 the b 4] di .
[mbg,vtg]e pp@r;e gﬂgbf qi@geci:g;%rl] or@s_persgh zlppa gorggcg %\gémcthe Lﬂ)lo%a H? fluid.

‘I‘H‘g ﬁ%ﬁg@e&{&g p%‘sﬁ% c&%p&h%% \aﬂhéylclecr dﬂ%%ﬁd/hﬁgﬁgrgtéo Gdch should

Fonsttio ganstant 68dddradtee the eropeticd |oﬁﬁwtqemé99 cag largféy change the

ga%g Zz? Ll g&%)%e? Sg%pgrkt)l% gag\;g%c%éawa %gf?gg)}) gflgxg é:ﬁmeﬁt R%ui’thermore
f

El‘)é é}ﬁe Eﬁi%t 1 rr] Zglvogﬁzgyggy gﬁﬁi dad lﬁrggly shorten t&ﬁ wolgllqgg time o

BelBisteRntb,a salrgcalla macmth,blmﬁge Hgﬁhe Rmrmsqqmoddé)eemdlate

dr oge one_emnbod
OSSR e e o B mE o SPon cpfiag e Boggfbody luid. This
Bﬁé@-@ﬁ&rve‘dciﬁ%rﬁ%mtegg%n‘ﬁccm@&ue kO@d3dckd oF aQB&onable initial
enbodi ment i's the benzo 4] di oxane above;

sufeng(clcqulqld@)devdbpgd in thepastpeafter ngFmg of tr Wlid angtie lgguld

6) d? El leé %g% Iglat&ﬁa ?or%%%v@nh% @iaﬂﬁ%rg}énteﬁn&&l%e is dﬁelosed in the
Rﬁlovﬂgﬁ) MB’fb rgg&ﬁcﬂlﬁ thrdevieaahd meticeigR stloded 3dAlor pfevanrtmg the

enbodi nent 9 is the benzo[l, 4] di oxane above;

bigod{hody dug of apatignt fremcaisaing 2 sergical ﬂcbm(smdmg@b% ﬂnJchon tube,
-CN, and R7, R8, RO, R, R2, R13, R4, RL5 and Ri6

are each hydrogen. [0345] In one enbodi nent, RO9 is

t he benzo[l, 4] di oxane above; R8 is -H, (G -C 6)-

al kyl , hal ogen, -CF3, -OR25, -M® or -CN.[0346] In one
enbodi nent, RO9 is the benzo[l, 4] di oxane above; R8 is

-H, (Cl1-C6)- al kyl, hal ogen, -CF , -OR25, -NO2 or -CN,

R15 and R16 are each independently -H (Cl- C6)-al kyl,

hal ogen, - CF3, -OR25, -NOZ or -CN and R7 R9 R10,

~A N o N T o NN AT




organi ¢ sol vent and aqueous acid), providing the
pi peri di n-4-one conpound of Fornula (Xl Va). The

woOi2pesr13gion- 4- one conpound of Fornula (Xl Va) i sPCIIS2006/023196
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reacted with the piperazi no-quinoline conpound of
Formul a (Xb) as described above in Schenmes 1 and 2 to
produce the di-quinoline piperazine-piperidine
conpound of Fornula (XV). Schene 3 [0398] Alternatiyv
ey brfosesn phonedic cpmenbpasirels sueqied gz 2 Bpnaeviythgueh the
&:}/I l. Iﬁ nd (XH) axe provided in Schenme 3a. The aniline
se of Formulae (VIl) and (XT) are reacted with

an SIFP@ faB@f]d-ﬂieﬁudSﬁiﬂqﬁmbam@lem lﬁdbogrd?tlychcmﬁé e applying the present
roduct the quinoline conpounds of For

SFWG“%%@W)CCV@% eF eeWh%fr@ltrga@m &58@%&’%3"5%%00“’"0@

‘gl?fehdéﬁ \Aﬁeft%e‘ﬁy hﬂlbén?erir&r t}}@ﬁfb@ e \;v I&&esceﬁﬁeaﬂﬁ S (ﬁa‘s%rou gh

e art an
f(lﬁéal@)(l&ﬁtdvﬁcedtﬁhﬂgﬂdpctnknmfrth@pﬂten G Jones, supra. One

exe L }é’ncrig%%){]t :313% ﬂ Yo as ce;ﬂ@ C@% P ?rer%?lgt\éﬂt po-{ymenc film,
e St n@g‘ﬁf Whl&f’@fé RdiR 6h SRRIRMS ab thnkiedl Strd @k&ﬁe Ftbrial used

iate conhp unds of Formulae (YTSI) an
fc@ﬁﬁ@e} thedilsp the thrckoets mémegfﬂmc@tnﬁ@mﬁﬂgst@ﬁ toﬂ@rhmh anc(qg;l to

th S@Bﬁ&%ﬁfﬁ@x’ge"%&gﬂiﬂ %} rfrérﬁgﬁqzaoﬂ{lﬁg Q%daqﬁﬁé oﬁat%fmt yet

taRehshoadd 'atlbﬁrih@frﬁ’&:@e%ﬁpasﬂeﬁo ey Redk the flﬂrﬁgn& Eﬂtﬁpihe Jbone cavity.

one or nore equival énts of an aci d (e.g
I’i‘yld fibmivian be gespasadcicomiany conrvendpnsi éolamea§ )maé?l@l ARG BY ary

,§8pY,ﬁR 1§§a(lf et E?(g fsﬁt} gf:ﬂglncaﬁ %ﬁg{:}%ﬁ% a k Ser%htdaof %ﬁh%{?ﬂ tube 300 by

sy tonvenGbitd enetidd. hout |initation, nono-, di-, tr|
and tetraacid salts. [f0400] I n sone errbodl nent s,

aC| dPrafrmhly,mttgmé 520 o dends mpices, 8roAVPHRUBoFICi &6 Imcf‘fif” gp the surface
ram Fsé%(ag(ei}fo f th@ ?%rﬁo nPI%T'é}QbQI% Yhe E&ﬁﬂogﬁlﬁ%,)gr@(wés, cuts, etc. are

t he use of ent
Qﬂa\ﬂeraﬂ BRESHr #d genhraypartisfube filrh.er Tizdss deits, romehes, grooves, cuts, etc. are

e grachiorhstist (e DrRkEEgesRESOIhe Hish bk BH fierodpasts ahdYd keep the
5{94 fitm b6 QA& LE gﬂgg@(}% end (RBVEH2B) &ttér%idgair&@bnhwlthout this

I's toluene. I'n sone enbodi nent s

.adesl@n,atﬁel ftacimred filac tanofall |aparpmt¢ piepeschndriganixed i theqrste entering

stg? @{ﬁe c%#{gimldﬂpgﬁx ﬁ)gle\f{lﬁlﬁy lmpq\ﬁga gr%tzlfw LaS#ireedS to(tiﬁ'e ube after being
e@m&m S B8y WithaRfwieAekl witH ithe Wbahfiéds edthkﬁi

vent 1s present in an anobunt that is less t
abouTh®fikb caw%?lmﬂmer havermagliiplei mlgrcg)grqs (fimy hq)]gq;/p@rmratmns) in it. These

m& qf]?gzﬁ%) ]; gn%\*g&}ﬁtp}%o h F e s | o(I%v cﬂ-ﬁ passmg them

| @fsugh Ny 14 éﬁou%hzo W@\@fmrtt@ﬁads e}auhgh H@leiﬁhlgnbﬁmmhof
the Conpoun ormula (1) or the_ conmpound of Formula

(nigropores/tényi haleso wiésh wppensitiblitte air bHEImPRAAHIDIB IO WalEh prevents air
| vent | ab
S&F%/S‘el? l?LH%‘Eé} esiﬁ% Cgerr%ouﬁgﬁt @é%uﬂp %e(‘r{t{b% ‘?l'?e#etrﬁeﬂgpaste The

CRIRIOMNGE Af presstid & th&Wbe (Innfrénsof terineotea qblaﬂe)’ktm caudaﬁhe injection
amount of each solvent is | ess than about O

t toebeeeine iffipt ring FoistanQoreNen e isfdmto Fﬁ&ﬁ%ﬁ P%‘Ff?af‘jfely

0 Iﬁ(V)r . ble fi
clhetsf HETRAED oS rebh Pl bbbl dFRfPlquc-jmpenetsable film
ajledihelPs Maintdin afconitentrpeswdet/liquid saiotin ftlor paste. Asweentioned earlier, a
conpound of Formula (T) or the conpound of Fornula

(XV). In still nore enbodi nents, the anount of each

solvent is less than about 0.025 w% of the resulting

salt formof the conpound of Eggr_rul a (T) or the

conpound of Formula (XV). In additional enbodi nents,

t he anbunt of each solvent is |less than about 0.02 w¥%
ofthe resulting salt formof the conmpound of Fornula

(I) or the conpound of Forrrul a (XV) In anot her

o o o M
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system ¢ absorption into the blood streamvia the
skin. The carrier may take any nunber of forns such as

wonre®nss™8 oi nt ments, pastes, gels, or occl usi PeT/US2006/023196

devi ces. The creans or ointnents may be viscous |iquid

or semsolid enmul sions of either the oil-inwater or

water-in-oil type. Pastes conprised of absorptive

powders di spersed in petroleumor hydrophilic

prstast pRIMdcsdiatid 1Hin s m{@ab@tth@/ Bropeigies el @mcemﬁyt Zhe gigggpores
liye devices may be used

?éﬂ&theg%e‘ﬁ#g@cg&n%gﬁéﬁﬁgﬁegha%/rmceut| cally acceptabl e

s aI Preferablypthe ditmas peepardddrdm @ bi:dcoaqiaﬁltle palymesicahatasalaMore

per e nenbr ne coverln
B r%l?lwth@? ﬁﬁéﬂ Iarsn% framep lﬁﬁ%ﬂﬂ dﬁaﬁ%@%@@&ﬁ%ﬂ@w
ffldriaP frhishe bsRARAURE coMsiderfion thdt rﬁﬂg‘élseaso‘ﬁfbrﬁé nté? ie€es of the
matri x containing the active ingredi ent e
tibmpoak dff and apeheamad: o theddany ca\utyepbn)bbmpstdﬂe ancbbloldhgadable
conmpound t i nventi on m.ni st ered
F@Eﬁ Bl VoGP ST Hia e Py, Ay S ating Birerpehig and
g@ﬁ&ﬂﬂ% dyé@ﬂ&ﬁﬁ%%%&%mﬁ@r”U|atlons may be nmade from
tra tional materials, including cocoa butter, with or
wi t Adgdevine 3 Hlgart alsmb@a onErxey lidgvalve attachéerbto the front end of the tube

t |t
TP AP RS i B B o0 BBy L G e g e
gliowwiak $hdl'hje\é®ﬁlpﬁb’t‘é tOBp&LCA dPasy'@ir@ifzh She H@&‘nt@hﬁ% tHeebone cavity. The
used. 0432g The conpound or a pharmaceutica

aé@@pb@maée g a petal ﬁ@p@mwwwaa &A afiechgd e mesw el hyyany
58$&§gwﬁ§}§ase or sustained-rel ease neans or by
|very EVICes that are known to those of ordinary
Skl|| in the art. Such dosage forns can be used to
rovide controll ed- or sustained-release of one or

vise gad Methqd{gr Egpanling 3,BprgCa¥ity  exanpl e,
hydr t

el B B A e o R KonifR bl i Rscture in
&ambraigx)dymfmnapmlwes:fussmcbvqmg(ﬁmndmg):ﬂmSpﬁqrseé bonrr structure
acorrblntlonthééeof t.0 dethe desire

B 6% PNl SIS raé‘ﬂé OWQ% 1t 4 PEheps {Crcﬁmeégpam 18

ﬁacéf@itn@d fhedx ﬁd@@%ﬁld‘c& o?éds E‘o?xel%'ﬁ% ) The haRiR58d/cured cement
ed In th art, 1nclu |ng hose descrlbed herein,

pamdm adéadnalystrs%thm thet Hooe stsaturaibeingthieeledct i ve

i ngr The in on_t hu

encdripyeRiae b Eis R R S MG R RR g ypggosuriving

gLl @ Lol 3h At ity fMhfRr beib insBAEd inkdiht @6lldfRed beid fture. After
capsul es, gel caps, and caplets that are adapted for

sepching|a) desiredotizes the liquid i drainedieet anfl dapgzgllopp ivwithdrawn from the
Cgﬁ%ggﬁegﬁg%ﬂdgf&%tg éis &1%11 in Ecté&’}%tﬂ 'opcﬁggerdﬁ# & e%t 8aste

conpri ound
or amiaheeatbbleal With cbglabi fafthils h&aﬁﬂ&ﬂﬁ @sﬂhd relatively
to treat or prevent a 5- A-rel ated di sorder _in

ﬂﬁ“ﬁ hardlness epd strength of the ballemmeatggals sush a8 GRETRAN ke}sedol?U material.

act | w@go il % 2§§r}8331@‘%2§(§é%e§§§ o&? @@@%@%@iﬁaﬂoo& breaks open

lap @ Fesak of ite mpinganes upyn @ﬁeommﬁmhegdaﬂgshapedﬂaede frlagments.
addi tion, cantrqll ed- g& Sﬁstaln d- re
I

a e 12 22

AeHhss peieaial PElem it e meipod fid %ﬁ the “wt"1ligen gfn
' t R [

e AL By bohe LR IR IR thHBlebviah the
Mitttdtmatoﬂﬁmhaﬂporaﬁdmhnbbmnmvngduce t he occurrence of
adverse side effects. [0434] Controlled- or
sust ai ned-rel ease conpositions can initially rel ease
an amount of the conpound or a pharmaceutically
acceptabl e salt of the conpouryk that pronptly produces
the desired therapeutic or prophylactic effect, and
gradual ly and continually rel ease other anmounts of the
conmpound or a pharnmaceutically acceptable salt of the
conpound to mai ntai n thls Ievel of therapeutlc or

L, o Y Y e e o M
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(l"a), Formula (Il1), Formula (ID) or Formula (IV) in
an amount effective to treat a 5- HTi A-rel ated

wdi2ewridews | n one enbodi ment, the invention pre¢rass008/023196
nmet hod for treating an anxiety-rel ated di sorder,
conprising admnistering to a mammal in need thereof a
corrpound or a pharmaceuti cal | y accept abI e saIt of the

d of F | )
Fo mg gfo(é)m@}l%{l%m%m(ems(wlﬂ) theﬂ:@}lﬁegn laet@lpqi pgn B"r lapgﬁly.,gyegcome by

%Pi%?% e%%s%ﬁ@ﬁ?éqnﬁé gﬁgkgﬁtﬁ&%n%%ﬁ%nﬁgg I'ttlr;{/@edri:tt &h%toﬁg structure,

d@rd@y(trﬂﬁabaldmet hod for treating Al zheinmer's di sease
conprising admnistering to.a nma in need thereaqf. a
2%139 BEFSO iBVepH¥g ﬁefé@ﬁq%%a 5@@&%@% caypy i p]i?f Which can be
I I
%9%9&24)&1 aEﬁ v@ﬂ \frl Qr?ra)':fﬁé B rruall(v ty. )Unlﬁ<)@ tl'i@ﬂlazﬁlog)tl rcr:en%ept the

i At vierfilken isaron infiateell (Hidatedver filtedt wigtaliquitl dhwengrthe’ expansion process,
dj sea I n one enbo t.he d fa

Shish T raively ofearas e Bele iR HoorssrAl he EafiiHmethod. The
1%0@(@@%9&)' o eR66Rion Jf ThSIUTR R R BRMbITd By e SERARCDS the filler

t he utic agent is an anti-depressant agent, an

mﬂdsrtedantq th¢ omgmmity. an anti - psychotic agent, or a

et e ORIl b ST PspRE pERCAR TR el 48 o made rom
1{5&9&&:} bt"l%eﬂam?ﬁh b RRbetérEdh abS@TRT ek fRtabddnsd Rins tpeeferi®ly from
o"a manmal in need thereof a conpound or a

goat franme e ploailt BynmcPeptaity kighly flexgile patesnih e e easily deflect

Fo la (I For mul 'Y, . F [
én}fl) qzéarv#lxlwglol %ﬁlg&&#ﬂnsp%oﬂe éelrw a}fﬂnﬁm C easmg the
WUﬁﬁQUﬂen h 6Cthé veretifisdrieé athe Bohelcavitg i éxpaﬁadadrqmdl ‘[frhed’f with the

(MCl). In one enbodinment, the nethod for {¥U

tigted ddaflegied) wits: Bhei ingpriion akba avitafap b on U&t%gt gh a,surgical
u el

SRR TR by F SRS LSR8 B8k b

atidched 8o C(od g&l) tand eenpuslaigpithel sted mbdhthe debre. POk desired

I n one_enbodi nent, the ipvention provides a
EPaRtYohgmesTRPRdsd, Jhe stagd ﬁgwgé’flﬂwsa%wwf@w? fsn‘gﬁtfgfa‘é{“ from the
| in need thereof a conpound or a
phar maceutical |y acceptable salt of a conpound of
For rithedil{er jn thEamvention ¢48) glso-be pugpared by Jinking mayltiple(objecys, such as

(Hl " I
G o e b, BTN g et o
8@?{5@5 NBAbe rigitorMxie, dndlcah b8 BhkéDiof&REARHIgMY conventional

es adm nistering a second therapeutic agent. In
wﬂm@ubbdsﬂmhuwdfomalgeg@mdcklm apeut| c agent is an

ant |,B§3%§§§s 8 agl gog%?y bardlo gé%&%g\{}) %%gg%‘hap?&lggfce friction

hﬁnﬁgmeﬂi@h%a WEthtigawal BEthie FilRAL |Ams1mm\4ndeg 12, sphencal beads 410
pharmaceuti cal conposition for treatjng

Af pane siselagilinkediby 2 wireet 20p persin q)rgﬁpf,tmwgs ,4%% 1saconnected to a stud

glgﬁg gﬁﬁ %afds Eor rﬁrlgcfgzﬁ t4?6 @{}%%flﬁtﬁt?ﬁ%ﬁ?é? @g?ﬁ% tu@ﬁS@works as a filler

fherdeu! aB4ads af diffepsnesizes danlbe, cobrbimad ta f¢rhRhe “na:dﬂ-'awﬁiﬂcm example,
é TV). In sone enbodi nents,  the |nvent|on rovi

ﬁg@qﬁg@é@ﬂ1Q9€and@g1,ﬁ}6rsl?qafl§)ﬁlqboqantbe&{qkﬁ% NierhieelY' @ Sihafler bead can be
éffb%ﬁtis) aEQl‘?ov%PfHFi ifg on including

;?&@h% g g
ound harma eutically acceptable salt of a
COﬁ'pEauhdndjfwdﬁakbnaﬂaa:( a’)hanﬁmrrfmma cFa)t 0.1Fomrtelahoyt) 3 jnm, preferably

CTEMIRON I M

phar maceuti cal conposition for treati ng an

anxi ety-rel ated di sorder, the gpnposition including a
conpound or pharnmaceutically acceptable salt of a
compound of Forrmula (T), Formula (F), Formula (1"),
Formula (1"a), Formula (R), Fornula (RT), or Fornula
(1v). [0461] In one enbodl nent, the [ nvent| on pr ow des

L L o . - Al 1. -
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G Preparation of

[ -[I-(I-benzothien-3-yl)-4-piperidinyl]-4-(2-
worblsasgiokenyl ) pi perazine [Table 1, #18] 1) PCT/US2006/023196

4- (1- Benzyl pi peri di n-4-yD-

1- (2- met hoxyphenyl ) pi perazi ne [0491] Sodi um

triacetoxyborohydride (21.2 g) mas added portionw se

it e B AL e
B@f‘l}rg%%ﬂ' the fdbg OS’iﬁci(ffEleSmﬁ[eCdl athhot evédnatbloeadjat8ntdidady should be

at room tenperature, followe
legls drinahe dxaateftezr oaohedaeg@ preferabiy dess daan quieglipf ilzqfﬂ%méfﬁ& of the
stjrred at roomtenperature for 24 hours. The reaction
*made basic by careful addition of . saturated

aq Uﬁ%%véﬁh%) of BRpAEGADE thel baye R:aw%&s sontaslkddry, the volume of the
washed h Dri

ne, dried over anh [
bhad BenGineninceOrinisned e hecions CROPAYE SYSBHEG: g gLy deflectin

t he..d ,
s TR BB RAE: B3R 3, W g e voune
(spllﬁtfiﬁw oﬁ\ﬁl% b@ht&]pﬁs&teg | tgeﬂomscatvhy lﬂﬁﬂl?ﬁdﬂﬁfﬁﬂdé‘ﬁlgdé” with the beads.
a i ch was forne i e free ba
Axharim s i ol T e i B bes LS e Ao o be
fll%l th?ong?l' s%ﬁé d‘h Ol1lt¢he 440 5l a¥ESeLBY é@ﬁ?ﬁ@ aﬁﬁe@ﬁﬁx@lﬂmm the beads

I'on, wth Et20 and dri I N vacuo;
4@38) pudlidg, thd&ud Eﬂ) intd the (tute 400, Whenrat dsaised %wtge(glume is reached,

thk ,46& rlafcgq)gry@t @g@ 4h9§2§18mlﬁlf1$e)é’ﬁ£ g#tﬂ&r%n&%rﬁ%ﬁentube 440.
4- ( i’x{%?ﬂﬁ&lf%ﬁgﬂé gx‘yng‘ﬁe Sridicar thiak u"sn'gg?% bl@l‘dt?ﬂﬂfmebklad:eﬁ afesice in

i ne i n et hanol cont ai ni_.n

éx(peﬁclmg acorhpfdsgionfjactuesl veyigbtayb mﬁérpctm/prﬁ&? Fhég thigpew

on c at . 50 |g on a Parr apparatus for 12
YH@QE§%%$§§?wWH ‘renoved by filtration through

Cbllte and the m xture was concentrated to dryness on

a rotary evaporator. The residue was partitioned

bet ween chl or of orm and sat urated aqueous NaHCO3. The

conmbi ned organic |layers were dried over anhydrous

MySH4, filtered and concentrated on a rotary

evaporator to provide the desired product (14.4 g) as

a yellow oil which was used w thout further

purification. The conpound was characterized as the

di hydrochlori ae salt, which was fornmed by dissol ving

the oil in ethanol and treating it with an excess of

IN HO ZEt 20 to give an off-white precipitate, which

was collected by vacuumfiltration, washed with Et20

and dried in vacuo; MP. 274 - 288C, M5 (ES) m z

(relative intensity): 276 (MtH)+ (100). 3)

[ -[1-(l-benzothien-3-yl)-4-piperidinyl]-4-(2-

nmet hoxyphenyl ) pi perazi ne [0493] A sol ution of

3- br ono- benzot hi ophene (commercially avail able, 0.232

g) arid

4- (4- ( 2- met hoxyphenyl ) pi perazi n-1 -yl ) pi peridine (Step

2, 0.30 g) in tetrahydrofuran was added sodi um

tert-butoxide (0.15 g), tris-

(di benzyl i deneacet one) di pal | adi um( O (Pd2(dba)3, 0.10

g) and 2-

di cycl ohexyl phosphi no-2' - (N, N- di net hyl am no) - bi phenyl

(CYMAP, 0.01 g). The reaction was heated at reflux for

24 hours. It was then cooled and filtered through

celite. The filtrate was evaporated and purified by

flash chronmat ography on silica gel using ethyl

acet at e/ hexanes to give O1Qg of the desired product.

MP: 156-158C, M5 (ES) mz (relagive intensity): 408

(M+tH) + (100). H) Preparation of

3-{4-[4-(2-met hoxyphenyl) -1 -pi perazi nyl]-I-piperidinyl

}- 1, 2-benzi soxazol e 1)

I 2 benzoxazole 3- trlfluoronethylsulfonate[0494] To a

o A ™ ~\ o . - o o ~ o
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product as a beige solid; MP. 201 - 2030C, MS (ES) niz
(relative intensity) 459 (M+H) + (100). S) Preparation

wW01006/138398 PCT/US2006/023196

2-met hyl -8-{4-[1-(8-quinolinyl)-4-piperidinyl]-Ipipera
zinyl} quinoline (Table 1, #10) [0522] Using the
synthetic nmet hods described i n previous exanpl es,

ﬁ-rrethyl - (piperazin-l-yl)quinoline (Oruz, etal, J.

§:Chem 45 4128 (2002)) and 1-quinolin-
8- XhdiihB 5 ot QR efife@BPe ep 5, above) were
reacted g%dl unt rel acet oxybpg} orhgydrl de to give the
desi aebhmbandmc&tomgmd)rﬂ@lpaedmmﬁﬁ,sem solid; M5 (ES)

gir épé\ ruz)pat | vg:} éo%nelqu%lcetlt}/c)n w1§h thg I\[{IES'_% gto{‘el icr)l)the ;:rgamber;

6- chh ascovéylflethberBovabiytdeivil ih adrold g@ma@u R |a]wellpcbeBd£ hamber,
zinyl} quinoline (Table 1, #11) %052 Usi ng t he
synt het mhicheeandgpudesside innya fl’qffl PEES ﬂ)@ﬂﬁoﬁz%aﬁ?ﬁcééd position, so that

6’ chlor g )pﬁ,ghogl fqgéu Ilaeéé{k #]néh?lﬂgﬂnggﬁésq égjé‘&&leﬁ iPhethERber, and

abov

( Exanpl enhthSh&ee éntera fieMebe nananicwac ﬁLﬁﬂta!tmhlﬂly edquivalent to a
triacetox borohzdrlde to glve the desired product as a

whi t e s@piuane ofpthe myading porjiprof s regaserymembei aad  ve

inte [

8- { 4Q?> es%/ @eﬁgn%ﬁ ox{\@' c)t @vﬁg e p%alsjee ds%r@{??n{ fﬁe glﬁ%’g?%rzwﬁlcp}presses the
- (triflpuae @tmiﬁd"lyilth@nhanﬂblet m&:h(rﬁliaé:tb @ spacett@tedlin the chamber when

r8n E tr 8?2 tlES;f r(etgcg\gr% %%r %ﬁ)ﬁ%@@gﬂ i:wti%j: %gﬁ%%ak)gsmon to the first

(conmer ¢jpgkiby available, 5.0 g), glycerol (3.8 g) and
m ni trobenzene sulfonic acid sodiumsalt 7.0 g) was
added 18 ml of 70 % sulfuric acid dropw se. The

eaction t ertue s.raised to 150 C
e GRG0 BB B PN D dRTRPGrin e hing &
PO Rkt QNedstRayB0 Bine@Bhrf inhdretliffetbhéaHgubeel i te. The
filtrate was neutralized with NaOH and the resulting

preci p|tate was collected by vacuumfiltration to

d of t h did conp, ' :
dndr s ® Tt % e T BR R b 5 BablcRY Parbfd for 5 tmes
m &f fHthﬂérl diﬁpbt@f @ﬂ“tﬁé tubk to Sl Midr) the (kR0 fliagyetdr off the tube.
-butvH FS-ftrifluoronethylV

- qui nol i nyI | -1 - pi perazi necarboxyl ate [0525] To a
y idably received
lg K tgolgls def1 dulgrcéarlrlélt]h wher the )Plreos)s( y ecrm‘tl)eﬁ iy 2 ngte(sgt zépy receive

1, 112 tl&%hgx)nbw afd by@lmwsf the praaahy dki odritaa m(k&fﬂe |piasu¢ stovggldn the
added trls(dlbenzylldeneacetone)dl | 1 adi u
( Pehmbenand the othefsideeidhe ﬁ%afeelﬁta @E@‘g‘;ﬂ Tgee1y e Mjslve pressure
% aREs(di phenyl phosphino)-1,1"-binapthyl (Bl NAP,
0. 2 %, tetrakls(trlphenylphosphine)-palIadiun1(0)
(0.04 g) and fer/- butoxycarbonylpiperazine (2.33 g)

m xt.ure s refl.uxed for hour r a m
31 RGP s Gelffe o Eoieiio PRl REBP I 6% Bty Boive
terﬁ?@s‘s@fe%hﬁrce@bhﬁ%ﬁfé iR 185018 preshinpt ered thr ough
celite and concentrated on a rotary evaporator. The
crude material was purlfled by flash chromat ography on

. : 0
o Fdadg dilioed ma Hoveiin I8 SR ol ippligole’pdSiive pressure
%ggsggﬁcegakgl%biﬂién ©Of et dr¥ Bot dto8RS 1 dhuise B Signifiid) amount of the
8- (Hastgispasedhin thy chargbarienicfing diedila:hyl ) qui nol i ne [ 0526]

To a solution of t rt-butyl
4-[5-(trifluoronethyl)-8-quinolinyl]-Ipiperazine-
carboxylate(Step 2, 0.85 g) in 5 nL di oxane was added

5 mL of 4 N HO/dioxane. The_gigxture was stirred at
roomtenperature overnight. The reaction was

concentrated on a rotary evaporator, dissolved in

water, neutralized wi th aqueous sodi um hydroxi de and
extracted wth CH2C 2 . The conbi ned or gani c Iayers

o ' ~~ A M 1
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inlet were charged 8-brono-5fl uoroqui noline (50 g),
tetrahydrofuran (795 g), Pd2(dba)3 (3.78 g), Cynap

wO201/1g3398and |, 4- Di oxa- 8- azaspi ro[ 4. 5] decane PAT/US2@p/023196

the m xture was heated to reflux (66C) and the
reacti on was conplete. The reaction m xture was
guenched into a 5 L reactor containing 1000 g of water

and 640 g of MIBE. The bottom aqueous_ |ayer was_split
’bf fChe #epl andefineddn cleimdyiartherpompsisihed duivine B9anfopreciprocally

t was
ev i%‘g?‘g%‘eg %vé“%ﬁ’g%g‘} P(dﬁ‘i‘(/‘é %@ 8@1“"%/ ’?C"%é‘é?‘; [ 0549]
The renalnlng steps are as descrlbed above in Exanple
P, Step Pr.epar atj on . .
%- rhbe m@l@s éetfﬂzﬁd(m clamy, W@F’&}n i FAYIRE Means CPRRHCE gipReymatic
- Vi fnddperazin-1-yl]-quinoline trisuccinate salt
(Po ynnrph Form A) [ 0550]
6- Met hoxy- 8- [4- (1 - (5-fluoro)-quinolin-8-yl-piperidin-4

-yI -pip ui nol i ne ( : 9.9) was slurried
‘%’@G hﬁg f?ffdeg‘l E‘%‘I‘éﬁ B%’é? FRIpRI SRt %gfgﬁ‘ﬁ[g% S%BS‘obt ai n a

Cl ealy lllﬂggé‘@ha}(ﬁe} %hsaoélvafe' ®fth Q\fhléhr £Rpb &Si8-fludd 66ifudication;

acid % di ssolved in 17 nL of acetone

( 99%prdmmg theTeete it ShEZC?lEIn’OEr with ameessmrcofvlntlclsam‘t gnough to cause a

S owt - Yoty o Eh iR E R A8 Wik O

r esulddif@caBl pilshiDg avesovaly AvRber 0 igwap ticpBtdia thk Mﬂlﬁﬂﬁr and
at roomtenperature. The solid was anal yzed by p

X-ray d |pﬂ1ﬂrrmcth¢: tvading TR TpembE it thesthamber 60 H&\v Fh?g)aste enters

Form A Pr epa

5 F1 o SERE it RELARLA R andially cavivalent to 2 volume gf an fnvading

pi per az lﬂ@rtliort’d)f)th@td@ewrgi inflenhbey by a Zestilt iof baid pnﬂ’ﬂhgl)ahdmﬂt A space

ol i ne disuccjnate salt £0551 The free. base of

5- f | uor srepteinibs ghagles by said pullwens cimisaied siateslt gfjsaid pressing,
c.

i per azifdthys e pastein the shimber is cpntinaliy delivered, ough said tub

ol i ne was prepared as descrlbed in Exanpl e Z Thi s

co ound i sol at conver si on

o Besdinedan olazs oW hergiitos resaxﬁresm%fe%a rod having a
he%axﬂ&emggg fh8n 20 BE{TRE B4 Rinkr aaﬂhea Bf &QQﬁbé nlet were
charged 124 g of succinic acid and 70 g of acetone.

The m xture was heated to 50C and a colorless solutlon

W?‘S)’Jf“l]:eorglgt'ﬁgd as'vggpnmﬁ ii | eIaini1 0 awf%érclﬁnftﬁearsolﬁ has Eledla(.:ntl] %Igr%ldn ging (Prom 5

S>- ThHEY Gt ﬁﬁeméﬂm%r bfthe4utebo RRlahepeHanthenfhdritiBnates) offhe tube.
i perazin- 1-yl)-piperidin- 1-
yl)-2-trifluoronethyl - qU|noI|ne and 2250 g of

t d ofur H
ﬁz T]l'bﬁ‘xlé (@ ?% rﬁeg ﬁ%{a’,{g 58&5 ﬁ%ld nprgssur% is ca%1eerd aozut R}_/ using a
r)sssﬁhérﬁbér@hﬂabl} redéiv)edZn the'chitbeat Wl’fabhyénecﬂudim«iﬂ th@ gress member
HF mi xture was heated to 500C and a_ yel

s oI igtin eontaqs 3vidiche posselstorpdiin tfgﬁaha@hﬁrs@ddhif ewewaée f Bgipgess
(over 0 ed into the

12- ?emé%r P8 %&%{ de Oggcrfcg?en%gosgﬁl%gﬁég%ﬁ gtl ons at a
tenperature of about 50C. The resultlng slurry was
stirred over night at roomt erature, and. then
dgoTeamehod 21 definesin chaimgrldy whefBinsaIckrsts HRmpe 3 plate.
hours, the slurry was filtered and the product was
mashed wi th acetone 3x600 ml. The product was dried

Vit Theunethodas defineddmct iy wherein weightofttbeipktd DE@ahe positive
The wei ght of the.resultin uct was 311 g, or
aboPHeSTe HUHSH CONFIbURRIGYS %VE{CQPIF%H}gcat ed that the
conmpound was the disuccinate salt form of 5-fluoro-

4- met hoxy- 8- (4- (4- (6- met hoxy- agif nol i n-8-yl)-pi perazin-
1-yl)-piperidin- 1-yl)-2- trifluoronethyl-quinoline.

In addition, residual solvents were found at
concentrations of 0.047% for acetone, 0.027% for THF,

and 0 14%for vvater BI (]_(ISI CAL ASSAYS AND PR(I:EDURES

o - -~ F Ar-r~~1 -
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Fig. 2. This locally devel oped pressure gradi ent
around the junction of the container and the tube

woanwwr3s3e maj or nechani smthat drives the fl uPdT/US2006/023196

portion of the orthopaedic paste m xture out of the
tiny orifice of the container. This can be illustrated
by the inconpressi bl e Navier-Stokes equati on of notion
for a fluid flow,In which, p, u, v, p and mare
respectively the density, velocity conponents,

i i 11y 1 U . . .

Phe b FLar, HRER lingd el isteq R el pusting pndPifling
pasirivitels icxeiey onby weing 8 phéungeiceryihdetery sl ow so the
unst eady and convection terns can be negl ect ed,
resulting in a bal ance of the pressure gradi ent and

| ! . o . . .
e G R s T S e
ov éhe pastanig thdehamitee mithbutomtesidgl thd tube idung said phshifig.ui d
Is ejected out. OMng to the large solid-liquid

density ratio, the speed of the fluid usually exceeds

i nathedhethb@asSdifindd RAEIRING b S%herid4aidthsiehea HERALFIARR ni¥kture
the orthopaedi c paste constituents.” The fluid part of

t hehagingledidiiossofid satio by Volume drommalznws Dyl 118w out  of

t he contai ner because of the continuity characteristic

of the flow notion. Nevertheless, the solid part of

1 peTy héeBeRadcEined st Elaix PEWh&Biaesidhabkleas 8 Mscollysqui@tomprising a
mechani smas the force is applied. In the beginnl_ngt a

di | Rt weeryy mplsPale whishpws aoiscesit) greateithpe abew S0 emipoise.
liquid than solid part is conpressed out of the

contai ner. The remnai ning orthopaedi c paste gets drier

dorA agxdriier mixeaspurticlad amhliqued toofdrm Baertiopiddiepdste cmgaising a
prohibits the dried solid particles from novin

qui SRRge ehambst havieg & sant detardablyceppssiedtgong gad P#gﬁmeicgﬁmber; an
po s e : ' j :

Car ity #bofi' fiflof ndin YERBRKElL R acfh ahd Substantially

or tieomaeally cpmsdceedvp lihe tevicothet /clpsecdpace Brformed inside the

i nterl ocke ogether,. resulting in a _static . .
QUG i B o s s rted f 4 Givgiep hat g iapeler is able
i %'a?ft&@ lai o RBP Rs R RNCIBRCAAEY, B 51%00h A §1RlabMreédifed in the
one-step, direct forced-filling device oftenfails as

a sdrimbenatdthy pistanhbpidesithe cinsed spade inite eng/ uppgr épacsrand one lower
especi al for.a minimally invasive. suragical .

or caopatn 18bisrinal EprmefiiBepaifiohifh fis Bipmusr, wherein the
20091438 Aki b thél Iowich 8%, WherklH tBE Ehafbe YSfuetief Provided with an
delivering viscous fluids. Exenplary fluids included .
f | ovwlst edaptaddo reosivgd Hasisiva pressire spirge ardjahinded communicating with
Pol hyl nmet.hac P N e | t terial

i nj %‘gﬁ)%% Sg%se t gnr%{ %’J(:)lﬁ%ﬁ?lgc e ghﬂeg% 16 ig,-é-ﬁ;eslﬁ iregp Ad@?\? gggt and a
separate container for inplant material, wherein said

driver and said separate container are adapted to form

20sEhg wikeppedafined 1 ¢laie 19 nwisrein dle weneleprrrapitsss ashaf and at least
: . v ot |

RSN SETIGI8)8, 1 BLERB0E (9B nd

dr atheteoPhduptedrrabe diiaén byrd soadr dndandthar gmir thereof adnnacted to said at

chanber defined by sai.d sl eeve upon yreiracting said

pi skeat oamBlade,axhssin isﬁ‘ﬂlaé%asﬁﬂ%@rlg Hjst rté?rfcg"éﬁr 68 essure
drive at a pressure |evel upon advancing said piston.

Al t hough this design will work for delivering | ow

il sTosinixer bs défthediin plagn 89, whareintthepiston, is proiveledewitlymclosable air

T I

direct pressure onto paste in the reservoir may result
indifficulty in easily nmovinga highly viscous paste
to the "standby" position (the space defined by the
"sleeve" in this design). (b) The use of the sl eeve
may help pressure build-up within the sleeve to nore
easily drive a low viscosity paste into the injection
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each nodul e the function and conponents included are
described as follows. 1. Injection Tube 20 This tube

waQodies138398 access channel for the orthopaedi c pasts216/023196

be delivered to the designated place in the di seased
subj ects. The dianeter of the tube 20 is around 1-3
mm preferably 2-3 nm and the material adopted coul d
be stainless steel or other metal or polynmers. One end
of this tube is attached to the main body nodule via a

i.ck connectar 2. This_.injection tube 20, could he
O i mRPesdetioed iy iz 2 Lo Eersin e ARG GirS H eI seal stub
coqﬂ@%%gmlgﬂgg®§§mﬂg%f§k&@ﬁ&qent and det achnent of the
t ube to and fromthe main body nodul e. Upon
finishing orthopaedi c paste delivery, by unscrew ng

e, qui.ck npector 2. the injection tube. 20 can b .
aovs Bhsfitief BAGL 8 sfuaripli A rfiah e PSS In bR Rl until the
Dasﬁaﬁtess)hérdéﬂddqﬁhibéﬁe cé\/i@fywhéﬂ@ﬁl the ﬁeﬁ@ﬂateb%allﬁ&efs_taﬂ_dpted to be
frombehind the tube end to further add the renmmi nin

or tRewHedipapenst of 4 tybe pban eneopeedie paste geliveying 2ool [(eiopgh which

Bo This. I c r.es £ e . .
o MR T8 B G PR b pmpriscs o i
dr i type ofhmsiiokfions nindl th® sk eype Sf pedoratonsudngprizaadasterhdd

for the operator to easily acconplish the orthopaedic
pastestomtion agiay whidseayse th@*t‘%{f‘a‘ggh%b%h@tléﬁh@ thg E@lwnilﬁdﬂated
ad%ﬁﬂQ?s&Jk&é&%d%ﬁ%Q&%%rﬁ%ga4 whi ch is nmounted onto and

off a stoﬁage cont al ner ‘provi ded on the main body

via a quick connector 3. At the base of the feeding

lie ba late 5 d a.throu hol e connect ed
?%pl{l}?epeﬁf??&ﬁ?fﬁ@@opiaﬁ g A e dahdle CMPriSMEA §5EPTRIPe of
Chr . . . ' ) _
T pa o PRRIEH ScohDOpe b P Ral IR ORPEROhiGhctes fo
pr esdlowieg bquid kenteine dpthe giaste prasdeghé balldonddiba gxpded|fiamy said
isl%@BIied around the rimof the back plate 50 as wel |
as PHEGEPERS EEnnect or 3 base so as to naintain the
feedi ng pressure and keep the air from | eakage. An
ort hopaedi c £aste injection rod 30, as propelled by

¢

2Aelhonegivmatedballoonas defimadds chami3dhaherompriges 4 fbe through which

bottom.of the contal ne rivij o) 0

? S PiRipsk i raoRs S led o Re P, WBStelr g Bl obrfiiRllated by the
20. injEagon 6Nt Brihbpdetir pablecsidahe paxtbrdl pesfoziRCirRY dalise the

such a mg%bthat, inthe forward stroke, the rod end

bar@ptpre of the ballaan yepilling et whistingdhe fube perilefushing ghe hardened
tub i i GF i d. .
i e By 47l R BB L DAl nang e e

t ubaftea shet dithopagdie paste ishawdehbdimathe baltodnhe backwar d
stroke. In order to facilitate orthopaedi c paste
feeding, the inner wall of the feeding cup 4 can be

o : i £ honOns SLi cki _
BRSSP L0 o I PO T SRERLEG o s ot
a pingpla¢d conopisinglefledibledidadfillerand anad withrine ehd teekacd connected
13 which are. c rci.ally. availabl e cogpopents.. Since

1 e eat of thE TS [rear HUEE £ iab e Slpxiie e Hlst e fepushed
?gldlb}g%@ Eodlﬁlr%lfghcﬂ thb&iReh thegif‘at%ﬁE tPExpah&€ aibBhé Qéﬂiﬁtgﬁg the bone.

, an adaptor 7 is used to connect together
pneumatic cylinder 10 and the injection rod 30,

l.ow n ower transmited fromthe air supply to .the
3 PHLPE R TRed GETRD 26, Stheréin e Dfer Sk i Dl bcsait
determ nes the nodel type of the pneumatic cylinder
selected. In order to fix the pneunmatic cylinder 10
and the directional control valve 13 firmy onto the
mai n body, a connector 8 and connector cap 9 are used.
Note that the connections at the two ends of this
connector structure should be-«iT tight so as to
assure the feeding pressure desired. Pressurized air
enters the pneumatic cylinder 10 as well as the
feeding cup 4 through a two-way connector 12. This

o o, S o - "
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A series of balloon sizes should be used for different
cenent volunes to be delivered. These ball oons differ

woasieriagdsy i n | engt hs and t hi cknesses since thecrasernat23196

di mensions are restricted to be the sane so as to
enabl e the balloons stored within the distal end of
the cenent delivery tube. The tube size (preferably
smal ler than 5 mm and nore preferably smaller than 3

#%nTihg ten! andefined inrpdpimy, phesin the pareciad thabandhaye aemiform
wi || r the ball oon

mat’ eOsg %{e&fo%f%maé? rgla)?l% 1 t%’?tgl uﬁ?’# al\?v%tllogd eterm ne which
operational elasticity range t he bal | oon shoul d

ossess Fur t her nor e, n el ast Qmer |s%gelecte

|T<mt<f<8ras fiﬁfénftdelatﬁlaa@d%m Frswtils Pk e g b aave repeating larger
?tEﬁ%tahQ@nﬁllz.sgct s‘]ﬁ%'afiéé}nétg%< fﬂﬁbt y should be
care e bal | oon rupture,

Iy exani ned so - as
varying according to different balloon sizes, easier

SR SRR BB LAl 220
zeqﬁegﬁ&e§§ﬂ§&a}g a5y rupturing constitutes
automatically an extractlon function of the ball oon.

The higher the tension in the baIIoon the nor e

fective is the rupture an i.on of
S et oty e s RS e eBRr F uisling blooarbody
eXGREGfref drtdifigOhe Q@A‘éﬁiapﬂﬂﬁé* anbis&h pieans BY AW®tctbe open or broken by a
undesired premature balloon rupture caused by
corfpieekeriedihelgorhe rough surface of the bone cavity
during its cement delivery period. The pressurization
of the delivered cenent has two major functions that
sharmacteidat eubehis defiesEintcldimtI1Qovherthietht infiedhs issa filve with or without
function of expanding the coll apsed bone structure to
sorRstefas Pf dents mgfrkies g 269076S. Thr ough the fluid notion
of the cenment paste, pressure can be transmtted to
make the cenent fill tightly within the bone cavity
Al hetsutghen] subrems tdefirepinsiaitnl e, ybaeisthe modans & anesteowaynigd or
back to its original shape and size. Secondly, during
t hé’@Pfessuri zation of the cement, a portion of air and
liquid/setting solution content of the cenment can be
squeezed out of the balloon. Pressurization and liquid
extraction will help the solidification of the cenent,
which is critical for the structure and strength
devel opnent as the cenent is hardened within the
bal | oon. The Cenent delivery procedures are described
as follows: Step | Drill a through hole on the
di seased spine to create a cylindrical cavity.
Estimate the volune of the cenent to be delivered.
Before delivering an appropri ate anount of cenent
paste into a bone cavity using a tube and an injector
pl ug such as the outlet tube 20 and the injection rod
30 shown in Fig. 5, the balloon is connected to the
injection end of the injection (preferably
cylindrical) tube by a nounting nechanism for
exanpl e, having an annul ar groove provi ded on an outer
surface of the tube, and a ring adapted to elastically
grip the annul ar groove. The injection end of the
cylindrical tube is inserted into an opening of the
bal | oon, so that a neck of the balloon covers the
annul ar groove; and putting the ring, which is a
closed ring or a C-shaped ring, on the neck of the
bal l oon and clanmping it at the annul ar groove on the
tube. The nounting nechani smincluding the annul ar
groove and the ring is simlarsto that described in US
patent application publication No. 2004/0186481 Al
the di sclosure of which is incorporated herein by
reference. Step 2 Expand the balloon by pushing the
|njector plug to conpress the cenent paste with a

Y 1 o Y2 11 1 . A AN



