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[00185] In general, the various noieties or functiona
groups of the conpounds of Fornmula | nay be optionally
waewstiidies ed by one or nore substituents. ExanptBESmD6/016538
substituents suitable for purposes of this invention
include, but are not limted to, oxo, halogen, _cyano

Nizatidider 0, tf Afkhkiiger onet hy| pH=.T | uor ommﬂwﬂ)ﬂy PH=3.7
trifluorpnethoxy, azi do, OR14, -NRL4SO2R15

14 o \-Da-A4

SO ORIA 1.0 2K O) R14 10 g/mL
Dmg?%ﬁiﬁ@iﬁﬁ ‘%C"kﬁ%@m4}b)g% |G NBT AR5, -|NREARIS,
- NRLAC({ O) NR14R15, - NR 4cu\|cr\nmpeumq eyl

—y 1+

Cycldbetzeprier iy Aeidwr yI al ky| | pHdtler oar v aHHqﬁls het er d’&féﬂy
and heterocyclylal kyl| where R14 |and R15 are

H<h§%ﬂ>ﬁ§d nerein. [00186] It is to |be understood that in
Y ances where two of nore radic in

al s are used
SUCQeSS| i& d.@f_l ne a Q_I_Lth ] fJ_lQ el_g_-ggl__—__.
Atenadolr uct ur eAlkakige f i r st LBREHO 1 adi cal PR 0%%bnsi de £ be
is consid

term nal |and the | ast |naned radi cal ered to

—beattached to the structure in question. Thus, for
exanpl e, an arylalkyl radical is attached to the

structure in question b g 001
e A g e
by se@SYIMBEsTp6n 6@NA@HiRistr 1o As @fﬁﬂ%ﬁbl Bfleateninsélbiele eﬁcber&ertce

produced as individual (R)- IS as
polhion o st PA<BOPS O] eSneb AR A B BUALT G Tabe f P The
preseq?ﬁgn{x#lgﬁ gt RRide a H@fﬂo@ HorMandfaP@tihd £ phadinaCOiRMY RLbgh niuls-

ion and clains is intended to |nchude bot led
Partlcmlﬂﬂev dasageafore hawing dned: ulsailersleascaBpiles Ly & Vgl dge-controlle

smgle ﬁ\ﬁge'gr% e PEL W (ﬁgumhg &8Qf horPCARE HialSlr¥inistrition. The

ion also includes all such isonmers, including
presedt mstntion @}m promdfn; x myhtiseatedh m@ma@wémﬁﬁq%ﬁ?é?%n Bﬁf"“%gl?é‘ active
core,, aﬁ tngu r[rrﬁzdlate bla I -V | %{ng%m? I SutPdSs damhiRfrsaRa@ifdiuble

di astereoners on the basis of
polyinbreind ap biysiicpdlyrnére i eatierabdtingrapplied Snt} beedsHeay<CORRE AN
entele BB Oy ABYSOP PAvEr gt Aol Ble and watersolubl
polylBRN ThopayBers asedie fempay thd Mnh}coatmg\ﬂad thiernyter Iembrane may be

enantionmer mxture into a diastereoneric mxture by
plasticzgdt j on with an appropriate optically active conpound
(e.g., alcohol), separating the diastereonmers and
[00120 NKesctdrighcé evith one hepeetof §he ipregynt itventiond theiagtiel core of the dosage
di ast ereoners or.respon r
form i SHETHIOLE: 181 DEHECIULat ety P ofiails MREbaios
formAR@oh BRl, §epRasrdirce Iwmhfce]sztlﬁ siebodinents, an areet pﬂBiCle ik noatadl Wlﬂl a
the art ee . di scussj.on

wategs%lglﬂp &t xﬁcroyxpomg?xhtolggﬁq a gﬁter-ﬁolé]bl 1rs%ei€sﬂ\)llj éo%gg\% The

amo@IﬁQ)f SR $n thblQ¥re YA epeh§ 97 the driilah8 e dode Aelthis eired! Generally,
conpounds of the Fornmula I, the %Hyentlon
I

the qoprcih aeresdagen Wikk this aspeehPihe BYPIIORM Coivia 6?%{13%30 60% by weight

of the rdﬂ%r HAEkRY onRHé‘(ofﬁ@%iéﬁt &rahd dbré CHHoVEeskimBidak el aktesill be able to select
sol vat es, Sdpharm:\ceutlcally acceptabl e salt

an alsnx@mméetﬁmmh@f rug f50 ¢EHPE A MEHBPABRISHI0 BRFITS toaaccg’éﬁet %81 e
(hmgggggggﬁwhs a conmpound that nay be converted under
physi ol ogi cal conditions or by solvolysis to the

eci fied conpound or to apharnaceut] cal l cce
(001351 Thorcterre ebis dasge famad Feran ?lﬁ‘a‘ld&m@f%%g Bfﬁg“@?mwn“‘m

mayé@#ﬁ?ﬁé&11qger@$grﬁae afch ds § ShtiBere Hithas REkAABEI pdRicRIbEen In

WO or e.g., two, three or four) amno acid
residues (i.e., peptides) is covalently joined through
an am de or ester bond to g free am no, hydroxy or
carboxylic acid group of conpounds of the present
i nvention. Am no acid residues include, but are not
limted to, the 20 naturally occurring am no acids
commonl y designated by three letter synbols and al so
i ncl udes 4-hydroxyproline, hydroxylysine, denosine,
|sodenDS|ne 3- nethylhlstldlne norvaline,

1 .
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whi ch are not necessarily pharmaceutically acceptable
salts, and which may be useful as internediates for
w@e@pardisy and/ or purifying conmpounds of For muPEI/US2006/016538
and/or for separating enantioners of conpounds of
Fornmula |. [00200] The inventive conpounds nay be
one gmhwdimad thesinpriive here maabe  6vear spheresa seililasy sihierst & spheroidal
s SC ' - i bed_ hel .
sito AR B B b Bl HEREL IR O hcim
carbayater sddngn bmerbonagd, Sinpanimtacidy ertargetid, ytcaBaffbradpystaloare agefiul to

ynt | ze i nd.. 0 nowmn.in.the art. | I, 1-2
ater % SELRARIEH U51o 5y 08 Sor SR st il EnBidhners. o
contayfiing méqragramdeston pelttisanay) berpaepardddryredpaidstical highehear
Fornmula 1-3. Thiocarbhazide 1-1 (Takasugi,. J. J.,
sran{I8A QAR eBipstion BhS Rl BF b Sorinsmplon R tiaad et Ghotte
one/ o0 make iis diemedet) Noft theditlg,si podandtietbamiier £1d opticieily dlers/dlubis.
an appropriate organi c solvent such as ethanol,
thylene chloride, 1 1-diethoxyethane, or the |like, .
(001455} PG Fre Rorishean dnct ek Rl e At cining i Gaming
bindacet bepragdrel] inatcoid»ate Wihthe fellowity fbcab.eNAbQRous or a

_tenmperatures 1o qgive a.thiadiazolne of Fornula 1-3.
phar SCeR Ry He B aftvent o Sion et Pt S e b lcs haged
on cc\i:;]edrin}m IpaitﬁRl mir fIlfé bylpg oiﬁrﬂgﬁﬁfn@éﬂh&? 1?5_64'1 ﬂ)é@irl]d he yv]ategsgoluble drug

erein , .a are as define erein. 2
to BT REPIP 13 RS Ssp B USHIN Y1<G PAIFPIS B 2A5000] ST pindy such as
poly¥igflpptdidbhe @ VPan pbﬂd&fef@ﬂ{yﬁﬂ)x @ﬂ%:}lbélﬁlﬁfsgrﬁﬂgf 8L Bsedl; Fh&Binder
%Ilustrated in Scheme |1. One method for generating
may pHiH e iCARGSPHER stRablel of peiag Aplied ésthe eriprigle: Typically, the
binddr i @B @h&nkadn¥ifhbod 8. 538 A Iv@efi%qmt MhOGAE DYMhALHhDe
agent such as thiocarbonyl diim dazole or
presephinghia eorbing farmplatian B selutign forayar maty be sesopndeht Thadhg as
M - di . . . o r
cone Sty 4 LMD A PG IS VLRGS0 el
concentratiensgipm liovhl Gim3 i by, weight deeendinb od ithesrigcosity of the coating
fonnﬁlﬁtfi&{ medi ate 1-3 is reacted with
thi ocarbonyl dii m dazole in THF at el evated
t enper at ur es (eﬁg., from60 OC to reflux) and then
[0013]; dgmeqprdanewidh piberrmbatioentsqire ottiye apeorybetpoepafeidy d
-] .. i - ized.via .
gyt 8 RSty S0 SYOLASRIAEH ot e
micrymigi-lebletsc dhb dmy suliskotd b bindam an epteuailisslubenmaydontrolling

| Sof.hi te. ethoxycarhonyl i.sothi.acyapate,. acetyl
volyhGOh I BENANG b frer S A B R b BB L B ey
may eppersied icatihersiolahéght shsargienamtor Hiuch aetibivérepamubiidrOst :0fuid bed
t hanol , t acetonitrile or at el evate
& a“@aet%ﬁo %urcgtaﬂ ?@a? ‘?‘?‘F Wﬁ&%ﬁ% f?5 &ﬁ@?léte‘éz%“%? ?l?era’iﬁiygy or
addinglskmying a[cORR8he fliit lidied watee of dlcohoCaid driR@NTREwet mass can be
renpval. of the acyl or

ted to ll-1 b ] ,
emé%@%@%r%&% to @rrog‘t?)é SWef‘ﬁalé’ﬂ@lﬁ{eﬁ Pstletshség ®uch as, but

extrui@imdrinfiérizef T bldhd CoBpridiaf diug DiatiiBs, 2 BMRNUNA Plionally a
drazine in a suitable solvent such as nethanol,

sler Jfyezhi drugreQniHag SrppIEces G alq e ersPiRsed intemingfiabigieabout 2
mm i HaMRRE)or alicr8 el ﬁgoﬁtqq}?ﬁqﬁﬁféh%r) 1 ProBfi& IR'H%BQ'IS_I E}? g{ese

1-3 is treated wt [

- benzoyl isothi'ocyanate in T _
embofganipy the grugrlpagrcguidibe s highiag $5% &y misteht base] ercthe thtaloveight of

the e:3RAHEPYHS At dofe. Met hanol with heating (70 0Q) to

generate Il-1. Internediate Il-1 canbe converted to
I1-4 by heating with an appropri ate a-hal oketone or
a- hal oal dehyde 11-3 in a suitable solvent such as

ethanol, DMF or acetone at-elevated tenperatures.
Optionally, a base such as diisopropyl ethyl am ne or
triethylamne can be added to the reaction m xture
when either H1 or 11-3 bears acid-sensitive
functionality. In one enbodinent, internediate H1 is
heated (60-70 C) with I1-3 and diisopropyl et hyl am ne
in ethanol to provide conpound I1-4. [00204] For the
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DCE, acetone, DMF or acetonitrile to give
t hi adi azoline VI-1 where Yis Oor Sand Pis R5 or
WORDORLS3 where R10 and R11 are as defined herRCTUSI006/016538
t he purposes of Scheme VI, R5 includes, but is not
limted to, H alkyl, cycloalkyl alkenyl al kynyl ,
[0016} y{enarallyethe and}vlduaépglNIaﬁwoaﬂMtogﬂmcwamw will vary from about
f t or s
1.5 § BALIGHEN Lepc AERE LG Gt At ac ﬁgno@gé%ﬁ o olf”th%% Igler 0%,
and neelamdu litggtlmnt by ane dinhodmetit; the wore witR@Righ drEg)(Elad nMylbe @rowded

with Qttbgl?fek‘) ?&att éllaS uc 9%”{6 nssllgl lte h 0%% ISI(.I)C as eﬁgfflcefhlﬂgs% (E&),%t
aboutll Ssh3b bpyvleghhtplsmlm ﬂleldmgareEaISetcﬁ’bﬂ &bo@tr ija(hhdmm dh\¢exdin other

S N O T T W

plastivézet] ehyde poti/der, amﬂ a$ liyded;dwio@m m&hyl&bllaﬁl% bERthghte GHPMCP), at

abou% Etzg)l/ﬁh@g\%gltg \ \Yﬂ yeft a@@ s [?glhoqlgmge %Rr?s[?n@%nlugn, gl;(f‘oactlve core
may 8¢ poojded pythah byterlatfiteicBatiAghf BU/HINMIOP 8RR btiRut O
I n anot her enbodi nent as

adl azol e Vl
s SEESA BT wRRB B Sa ey s 1 ostesarvp e d
aboutM ¢ Kouds d1b@eem car bazi de in a suitable organic sol vent
such as THF5MeCN5DCM or DCE at roomtenperature to

ive internmedi ate VI -| Y.is sulfur_and P is

(001 i Btk e e o %Hf%&(Ee“%ﬂ ey YeFerreg i lpg-HEELHORPIAC Eatings on
teBolaBléBisp&sible Ablo&ontaini Hid ?@mﬂd Shad
e eoxoadl ZSF|) e VI-5 get\j\),her enl\g%;ang:S , . ag%%pgér?dmasmlg?re
The ﬁ?na%‘??tﬁ Qﬂbaﬁ’é‘i’ré]i’eﬁn TG G APORY 1%%1%% @PW%@Cb 2]
hydr&!}@ﬂﬁbgl RetRF0aEosY bhthalbe %FIPPI@P?B@& Whtbr-Bs@itle Pﬁgﬁl&e@"ge d
drazine and an appropriate base such

ethylggl] ué%sﬁ)iql% o & copingspR wmﬁ oRq wyn%mmtermlublﬁ/@e@sfonnmg
polyxﬁé’lcyh@l?&srl@PM@ ﬁ&eﬂﬁw creﬁllﬂbﬁ %ﬂ@@%ﬁ)ﬁoﬁf’éeﬁﬁl@g (%H’E!iﬁ?ye

5 DCE, acetoneg, tri
glycql ﬂ’ Ié(ﬁ)r@dhoh/b’élymyﬂghdolnﬁ {RB¥he &Vlaﬂméhe\harﬂﬁer@aﬂmg lempbees a water-

insolh51€ g&l%ef’\fntcg ﬁfuﬁl%rrr); Vﬂlg{ ebxglan&r &m&p@?rg If%rﬁ'ﬁlrfﬁl# rﬁgér%%%) ?mers

suc triet I sopro
are tyygatDBresant aNal@A@ from abeut aplmo o Wateelrxsolghh ipolys@t toewdter-
THE cetonitri.le_ at
soloifichufd, de e adilic oRIcRf anelpy FES by Se Bom BT s
mlS%ﬂadwa@ule VI -4. Functionalization of the am no group
af fords oxadi azoles VI-5 (szne|n1ttel For schung

100112 2outeg fstme g BREREY Bl iSRRI 0 Sl5 )

insolwig¢ nt)lymmﬂzm'aa)l entﬁnhp}ﬂﬁn&z‘lv#hefdﬁﬂm Siater- 1nsoluble polymer and the

e e e B b By S

to 1:1.| Thegbtbwéghtiof tISdztgecmetldél \}Jalneiﬁﬁ@n aBdu a0 td 608k bhgﬂﬁore rI}).’:u"ucularly
i n ter ate - yreaCt|n W t an
srom B 30 30k BY BB Bt T righas i cosisefead

ast hi ocar bonyl di i m dazol e or thiocarbonylditriazole in
[0019Y Sﬁhrt:ﬁbh@rlsmg w 8lightly bedic &g, Bukibashizhtidihe Ghiyoseq8bN@diByith

onty BRGS0, G0L PEer S80S gl L 6 BL el evated oo ias

for a arpxghbgnin aﬁeﬂboﬁtyl@%’:\liy WE IS wBENIng AFRAZ indelaf B ro@)sﬂbdii@’a’ hours or
loss. Tl %ngdlate VIL-1. Thiadiazoline VII-2 can
© fp?r SP%Ih 40155 CaRrisie gl EHvEAC T Ta - Sueh 35-proRfaniodol ﬂnzzﬂyochlonde
may BelXebhdddelitl0bn1P iR eds-@ad bosdhs BERGBEMGP/PRitcRRAM HodtN T he
presence of a suitable base such as triethylam ne or
di i sopropyl ethylamne, in a suitable organic sol vent
such as DCE5S DCM DMF, THRgor acetonitrile.
Alternatively, VII-I can be synthesized via VII-3,
whi ch can be prepared by reacting 1-3 with an
appropriate thiocarbonyl ati ng agent such as
t hi ocar bonyl di i m dazol e or thiocarbonylditriazole in a
sui tabl e solvent such as THF, 1, 2-dichl oroethane,
nethylene chlorlde or acetonltrlle at eIevated
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-NR1OR1 1, -NRL1OSO2R13 , -SO2NRIORL1 1, -C(=OR 10 ,
-C(OOR 10, -OC(=O R 10, -NRIOC(=OOR 13 , -NRIOQXOR
WA2M6AGIB )NR 10R1 1, -SR10 , -S(OR 13 , - SO2ZRIBUS2006/016538
S2NHC(=O R 10 , -NRIOQ=O NR 11R12 , -NR1OC(NCN)NR 1
1R12 - OR10, al kyl, cycloal kyl, al kenyl, al kynyl,
45.5HPAIA.5 Thea weightrapin ofabgut 40Yyy, wehght.ovluelr gdudd tesul in a lag-time of

) t or s
oot RS2V, TUFLSLRY 5L Byl QoSG bl
of aqtig® 2 FdatiBg leeiweor Michrpotatiug intathe sora toredhkevd tHealesipideiosageng

bi cyclic pyridinyl-thiadiazolines and bicyclic
r
o2y s Sl b S5 SSLEEARARCRL! LSkl gy
solulp/dispeasiblp dgmb@mtaumngaphqur isbatedyith hydxtamiof esvater msoluble

polyflnglI eﬁ;l:((ing g?‘t@ﬁg E%?Hnel] ’ﬁa%?@%? m%glg%/l%)pél%mea Sdfj In C tpWP g :?Ie mgy be

presewit atra)g@ghtgertmxpf fom :amu‘om:] orid, hl}orspdm’actulatr].ytfhﬂn alsdub 2 to 1:1,
and @é e Ye{%ﬂt if tﬁ%lcéatm% bo&é%&%& O?byoﬁ?lglgt&%ﬁld;m%ﬁe tlopati \?vglegﬁt of

the csatﬁisbeaﬂmt"ﬁtdz roRymizoio cgitﬁlgptyphyll)r @aciin plastitizbR aBdmay be applied
ro ester XI-2, in an appr opri ate sol vent
from ﬁg??uggmg?rﬁgﬁ Qb BFSSSRE  water orm xtures at or
bel ow room t errper ature (for exanpl e between -10 0C to
[00280 Ve aoiposidomgf thasembsuehyasand fietiadisidudhweihbaTaiedolymers
m.car i-.um Qi car bqnat | am

o e R O B i B0 At SR ReT g megpt Sobiep e
drugeelenst eTlpH @paﬂ Béiadb ynaly @ptidnialig havetadafiRd 13t o phhmadcsiticd] ghize

(Shelﬁg}olfrﬁlgﬁtéaﬁﬂgg%ﬁ?%ogﬁ“tM%g%ﬂly ga?ﬁ% eggtone 1-2 in a

met hyl ene chl oride, 1,1-diethoxyethane, |sopropanol or

[0022]h €The ikeendbtn alsd ﬁﬂpﬁbs&i netod agdkigg, tirh€d, pelanPlc®asd He@dd
con q as descrlbed in Schenme XI, and exenplified in

W&P’L%K‘/ £7(9), 255, (1956); Acta Chem Scand. (14),

789, (1960) J. Chem Soc. Perkin Trans | (2), 360

( 19 8px)eparﬁxgrdmgq®n|tnmmp@&ﬁ& fcodnlpanat pdrlicledRiuch R sugbsbheres

fﬂgfwe%ﬁ sﬂpeflned herein. Xl1l:-6 Sch&ne X1
[ oozﬁ’s‘"] OFSTPRCTRE Y Onp L PPIg ARve Phgrmaseical ngedipals g 2

co n‘ppmlﬂdﬁna)l’ﬁmddﬂ SolbrtisriRukasidh hild applyiflgl d prétectivlelsbal@oARE form

Xilh=7. Xl 11 e synthesized in a manner simlar
to t HAPEH F%e(ﬁ@?@ﬂh%é‘é?’l bed in the above Schenes.
Nitrile XIll-1 can be converted to imdate XIII- 2

wher aianngJHeSIRd)xe}dg evithlypldsticiadda Natdt\lilﬁsblualé PRy BRUS or in

sol uti et h or ot her

appr ooﬁﬁgtfnéaglgn g‘f%&h%alteraf‘f’ﬁggw@]' T8 fﬁ{?% Rplymer to form barrier-
t enperasklbess. wil 4 ﬂicﬂlbl@ﬂd%hféﬁndw&ﬁ/ﬁdlﬁ gbbut 0504 %0 WAt &eht;
Xi11-2 wherein Qis sulfur by treatnent wwth HO "and

& of | ERRR e LA Er folhead M pitelr PePhaite g by Ruble
| n Cpn’ljnaerrhnt& ﬁb@ﬁfﬁ@p&lﬁneﬁ&hiﬂmﬁeﬂﬂ&aﬁd&ﬂl clﬁﬁésﬁ gf ]‘{r&n about 4(t)% to
nny S e anagll Cc and a owe O warmto
r 00 rrg({ % H{S@’F‘&hb‘ioefo%'r%]? ﬂ)‘F’&d '3 H]éatﬂ? Helges) bradyexhibifing ajpg-time

X1 1 ofZipb 6t 10 duirSo0¥y@eRn@nd R is ethyl. XI11-2 can
then be converted to am di ne XI11-3 by treatment with

ﬁ%‘ gg t he ag ropriate anmine jn ethanol, nethanol
B2 Y08 TR0SP Gl Ponram o IR prads @pd G OTRB AP RORS
Xl | | popuiaGiohs] FBEEH oMl T’Plaﬁeaagbﬁ\ﬁaﬂdﬂ B RAMR! difdredt PR Mmes
tenperature to afford XII1-3 or a tautoner thereo
XI'l1-4 can be obtained by subjecting the hydrochlorlde
salt XIl1l-2 to cyanam de in al coholic solvent,

foll owed by treatment withgtriethylanine or ot her

sui tabl e base and the approprlate am ne.

Alternatively, Xl I1-4 can be generated from Xl 11-3 by
treatnment with cyanogen brom de or cyanogen chloride
and triethylam ne or other suitable base in an
appropriate sol vent such as ethanol, acetonitrile,
chloroforn1or DNF. XIl11-5is synthesized fromXlI1l-2
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[00234] Scheme XIX illustrates a nethod of preparing
conpounds of the Formulas Xl X-2 and Xl X-3. Hydrazi nes
wotitbhe1fdrmul a Xl X-1 can be prepared by a si nPCEHIS2006/016538
route to the preparation of am nes of the formula
XI'V-1 using the appropriate JV-protected ketone
pr ec urtslard gﬂanp@pmﬂes}@r)coﬁlpmmg)mthoapmdalbgbletts eadraibnt
of h the approprj at e
i adP LRt Kt tihdlet 8 ARBHI R b EabP SR Shmaron.
an al coholic solvent at eIevated tenperature. In
[0023]er The mlegxipodilessint B, biryidr-emied @ndIT KR beads nayeatdedrmuinéd
r [t of an ethyl im date and
mmaﬁﬂ%t?ﬁgﬁgﬁghg ]%g¥§%1UX|ng absol ute ethanol to afford
XI X-2 or a tautomer thereof. Conmpound Xl X-3 can be
[0024)r episscdeiiopyesting of Reheadsoind leyidriaedated behds- (forwzlti heséstance testmg)

is cotgcﬂtggéttl% @%él tgéli Rgpagaggsgp@geléﬁ%pl@s%nﬁ) ﬁt D Ot ragcges 502

rpm)da P Wb LiofiD AN, HCl at 37°C while the dissolution testing of TPR beads is conducted

o PR AFR Db IR B FRRREB Bho . o1
HC1 appreogolleted bsr@lhssdnﬁomtﬁﬁmgtat ol e\628 ehaihRIBanaidditon df 200 mL

o EERTEED: PRk Tl H S HePeray Sﬁ%ﬁ$ of rghies ged

selectedagentlssuch as, but not limted to, - Boc-
- et hyl i sot hi ourea, di CBz- trlfylguanldlne, or

- but o )= . . .
(00251 MR s s s LN RO, it et ventiom e desianed o
provitleh tapyee drulgyelle&mgbtﬂile, efichtda@ rﬂﬁ@plgé‘d dr ﬁ@ugﬁlﬁétpfélddﬁwfﬁbﬁlb he
p te.c itio to provide XI X-3 or a tauto
follo g B¢ dtermined desime dsp i Alpsenceiy e dziries coatine, thickeg lag-
time bdaﬁﬁgsﬁgiplmﬂyfprd)\)‘{de Bb&erfly SMIMMQﬁéﬁHQM 1|d pulses see Flgure 3
¥§ i@ée I-car oxam dine in tetrah dro uran, foll owed

for dﬂg‘ IH’élﬁPafW e AQRBOIORR F1ay be REquifier gs pipiagla T&Rthsad
popula@8®¥End 1@ PR Bad bOpARR Q&ﬁﬂllnecptifﬁﬁ ecir BOd Q)B]S’lﬂ%n aﬂd/or ne

afford Xl X-3 wherein R, R and are hydrogen. [0 ?
or mqrp, aqdqifgona} Bif bepdipgpulagfons aﬁaéﬂdmaﬂlﬁqe@fgelgm roiiesd di @qcptsie@pe
with bift eaJdQ RS, la Iﬁgl%arﬁclﬁﬁlt@&ﬁa@ffoﬁpﬁ OGN P Eetagtcah 'TRYead

roups for functionality contaln d w thin the various
populgtien piftrsi dRRpopalptioreand aseeosd IR populatiswerciadiesiatio of IR bead
t 0
o e 8 B 30 2B BT SRS R
reSPeeﬂkWeﬂ){, debending b fagtots supmmléa]lmifh@&«bappdnmhstﬂumﬁtyt dnd/or
d [ variety of applications. As

dumhﬁ%ﬁ%@gﬂgﬁgﬁg% ateﬁgﬁlehose skilled in the art,

mtosis may be altered in a variety of ways. That is,
[0026) n elhergrareingtamces wheroinithe eisetiod drugyelease searkd b’@lrmeveral hours

Qnent
S e e
once- @gl}gdosmg regimgt, dehending dn ﬁteu:tib;iirmgo:ehalf lifelifithermcti@d. tther by

cen 8 8l AL B B B SRR S o

abmﬂd@dSGWbmdﬂmHﬁﬂadmhﬁm@mﬁmounds of the i nvention are
used to nodul ate mtotic spindle formation, thus
causi ng prolonged cell cycle arrest in mtosis. The
term " nodul ate"” as used herein neans altering mtotic
spindle formation, including increasing and decreasi ng
spindle formation. The term"m totic spindle
formati on" as used herein refers to organization of
m crotubul es into bipolar structures by mtotic
ki nesins. "Mtotic spindlg,dysfunction” refers to
mtotic arrest and nonopol ar spindle formation.
[ 00238] The conpounds of the invention are useful to
bind to and/or nodul ate the activity of a mtotic
ki nesin. In an enbodinent, the mtotic kinesinis a
menber of the binC subfam |y of mtotic kinesins as
descrlbed in U S Patent No. 6 284 480 mhlch 'S

T 1 Y




ki nase inhibitors and serine-threonine kinase
inhibitors (for exanple, inhibitors of the epidernmal
w@ematileifact or famly tyrosine ki nases such asPCT/US2006/016538
N- (3-chl oro-4-fl uorophenyl)-7-
met hoxy- 6- ( 3- nor phol i nopr opoxy) qui nazol i n- 4- am ne
[0027]g efisinglei tirgete@ fista B reledse pfile over several hours after oral

admlﬁIsHXtiDﬁf f&ﬂﬁ Y wit JN%BOQIE%? B&;%%t&% ase ﬁﬁ?stehfs) )I(yygv%éd £ z%c%ordance am

certaBr gfdhe/tiraed pidsatle(r8exh Hogaelvery siatenphd thelpresént (Breftiord.
hol i nopr opoxy) qui nazol i n-4-amnine (C 1033))
n [ e 0 or ..
[002?] h]!nkac&ﬁﬁ 09 (V tlfl Iéﬁc% %k) pr @1% hrglgﬂﬁeo\éa %egc{}r tnlég(rg ?Cglv hngFeg(l:etntOSf a
blndeframh a,s hyﬁl@@ﬁﬁggylc(e\u)ﬂow(ﬁﬁlucahm)og érsscdutagemb sototlingg®lymer (if

used} ngf ?pﬁl 51 othg} 23 V&rﬁla%eugfalsl a(:?egia%g,)ggﬁls egts afeﬁbéended together in a
high sl gmmﬂa:tut Silbh exEiettéralr ia fhidiadd| grzgiubiwlrhucfhaﬁt@itt @nCGzaay

oo R B AR R B 88 g e o
alcol®T AIBNBRA, Tma fla32Bhbe eﬁﬁ(ﬂe&"@x@%héﬁﬁé@ toPRstu6OsHneLddS
nmechani s or. ex i nom de,

ot he a
Paftl?l?f‘?ﬁi’m\ﬁ%o ef‘?w% YRERmErEY- wﬁ?ﬂdawe %@Wﬁf Bplodiaent of
the 116@&1&1 ik éihﬁtﬂﬁsSna@’rﬂ)g camleSssl attd Pillets[(PO 28R of Micto-tablets) thh
@%ﬁr dama |ng agents such_as Conbretastatin A4 and

o ding A ATaL. APEap A dun b e bR Ao frogd oy be as hgh as
95% 89 4R EhOBased/ 6 A6 420 3RichV H0LALEED sph\ﬁ@n&éﬂi 812131%4 /mi¥¥e-tablet

02/ 04434, and WD 02/08213; [00253] (vii) antisense DNA
COI%.or RNA t herapies (for exanple, those which are

directed to the targets listed above such as ISIS

[OOZQ 5 Qﬁ acci@hndWvith & SfeciialendBliaRN, tHe QQMnﬁﬂlﬁﬂ&&br& €BKads,

roaches, including for exanple

Peﬂefapfﬁ% Z%ﬁgspg lsts o0 BRREe peEclsshilips efdriaed ae é%teais“’lﬁb%l&galme
coatlﬂg'sé%nﬁfnsﬁ}g%r\ﬁa@é}tms%ﬁgﬁ' oBm B en%pg J&ﬁ; nedi %see‘ﬁéffgllulose

enzyme pro-drug thera py) approaches s

and %ﬁoﬁ@ﬂ@%ﬁtpé?ﬁiame (d@alirﬁdmgpropylnmﬁndpqiblqa nlab@atg pr HPMCP) at a
thickR&E &8l BbutNiotes 86 q‘HfrrE ?%cﬁgﬁyﬁaﬁ 1380/ 0369 eﬁy \tnglght based

i ncrease patl ent’ to ance to hera

on the fpigl aitckadi ahe eaated basdsniibet nau@omgatcress@tbasnmaéyrg@ne enteric
025

polyrﬁ&%aﬁ%wef#’%g )%/g’cgl]rt) F1)(§ 'cl)g% hb %&er H%{n%u ar%%g gé% (Zﬁpﬁo é .1

ex-vivo and in-vivo approaches to increase the
[003Q] mmhwéws(qr pyha;fnamtwaé]macqemab}e sg]erblhtgnedgm mapbe used for

I C r

Prepal}.lﬁg Z)QTE :Cfr%g 4'Y‘1166rt9pger%ﬁr1] X Oﬂgl?/ or ﬁlli{: ﬂ ugésdht tila Wi er-so?dble drug
to thegtmi:rmgﬂrmlﬁ isqof erdticalrbut asplpﬂy)afaﬂeEs)lmlﬂe dﬁﬂﬂﬁﬁh@lu'lilaﬂﬁhders are

h S nsfe ne cells
B i L L R
PObWapmn@@hWa@(B§Phgy®WMywmmmeamansmﬂ@kQHPNMDpr cel | I|nes
c ant.i bodi es;

hydr()?(g%rﬁg ?el%?%? G bl'IS éﬂ%’g’ﬁﬁ‘gﬁ?s:ﬁgﬁﬁ@ 0f QRO ysacchandes such as

dextran) t@h Gakdht whigh amy b&tigédled or Bispdd ih vaRs, dl%@hd)loébetone or
ito C cIe i nhi bitors, enzyne inhibitors,

R A N M T AR
by wdigll ogi cal response nodifiers, anti-hornones, targeted
anti bodi es, HMG CoA reductase inhibitors, and
prenyl -protein transferase inhibitors. [00258]
According to this aspect of the invention there is
al so provided a pharmaceutical conposition conprising
a conpound of Fornula | as defined herein and an
addi tional anti-tunmor ageny as defined herein for the
conjoint treatnment of abnormal cellgrowth. Such
conjoint treatment may be achieved by way of the
si mul t aneous, sequential or separate dosing of the
i ndi vi dual conponents of treatnment. Such conpositions
enpl oy the conpounds of this invention within the dose
ranges descrlbed hereln and the addltlonal anti tunor

F AN ——y

oy o



[00271] The invention al so provides pharnmaceutica
conpositions conprising a conpound of Fornmula I, or a
w@basirelasuti cal |y acceptabl e salt, netabolite, PEGDUSEDE016538
or prodrug thereof, and nmethods of use thereof for
i nhi biting abnormal cell growth in a mamal,
[003Elo nReriresenigtivechxrmplss eff antegic polyaersasefi] inithe meadion hetude sters
of oMo T Bl SACHRNAY s Rles QUARE il Bort ety
phthtdate drydubppropyl Immﬂe}dxfellulahmetatarsuwmam)rmﬂy’vaﬁyl adetasd pithaddie, pH-

un of one nor bst ances se
sensif P @ T R B U RR LR PR i, ThRE potymers may
be used hs zbdﬂquwdelandn aqiebpy dispefstatSiowe cagaitcally aRaiBbRUM Erals
effective to i t, abn r mal [ |. growth 272
that 540 50 e b i APy e treﬁragenq[r)r% &b {30,
S100( DNBAD) mmmh]:rfqummm&mz)é:emﬁyﬁa% (c@ﬂlﬁose%gtg htl)%alate) from
r X allo rot se I nhihitors, an
Easﬁfle}/@r%% Qné‘é@ P19 Crlhﬁrss 2 %rt% phipalpte ggucgupdispegsion) from FMC
CorpC&1d Aqvat (h98ro¥dirbpyR e iy ReMNSkeAtetB %&ﬁﬁ@&]{l&ﬁh dlspersmn) from
sitions of the present i nvention. Exanples of
Shin SRR COX. 11 i nhi bi tors i ncl ude CELEBREX(t m)
(al ecoxi b), val decoxi b, etoricoxib, |lumracoxib and

[0032]Of1€éjfﬂeﬁb1|iﬁt1ve5b’(arﬂﬂb§@f wterlifi®fuble gE¥hdrXuseful in the 1nv8r_1|t10n include

IIop ot i enas nhi bitors are descri bed_in
ety e AP POk GeR: TR, Foollisnps By HPsipam BASE), cellulose

1R LGRS %%é@ﬁ%@%ﬁ%ﬁ 6 A Shad VO
o a%/ 33768aceV‘D 98/ 30566&a%3 g/no ?%.%d O%hg %%%gmd WO

methylgpegipgrydie, ggpodonarseimpryligant mekhakic ad eserogih gutemamd
ammbhi®n g?&ﬂj@ BichNe Eu@taéi@}llE 511@ ancﬁﬁ@f (ﬁf ﬁﬁdor MYBD% Erale %el\lq}@ 9
inhibitors are those that have [I'ftie or no activity

gnh|b ting MvP- More preferred, are those that
10033 %‘étqht}@watr ﬁ?ﬂf@iltng SRISRISS e ToPowoRENna T heforpuiatien

for pf&t\i/%ﬁﬁg é’iﬁﬁtﬂés)m{ '\%Dslh@ﬁro? ’ﬂﬁidﬁ)@& %%Pﬁllan&l or I:M%r éranmnelnclude
high fpfeculpr W%talét hmoxmypyl aqttbrlcelétﬂpm tdroxypeppkastiulosy cthel
uREd) &M & Iy
o BEALRYEH o] AN L B SERUE o Shoryme
and pplyaatyheastate/ Sofehic eeitisprrdtrasor pcmldmttosts theppody t he
compounds of this invention within the dose range

[0034] € 5dth gﬁ%%ﬁ%a%r%lu%ﬁ%o%ﬁ usB@R! ﬂﬁﬁ?gg&%@%nlﬂ%f%&g E ve

agent within its approved "dose range

usuallyeplpftigiged Reprgsantrgive exsapl e€plpitisizdrgbaendyde elsedan dlaSthlZe the
u ub

nenbBREEL SR80 e SRR PTG BB R

phthajlate; Icagderreg, @lheiab&ebmawyaosfylatdtﬂen@mgl}tcémdbs aoetpratm (dlgl)yfcendes and

oo BB 1S PGS, 186y BR8P i

and myyfre tygiivakly stonnid o125 wiét based orethe rpelymaﬂ le tek of plasticizer and its

tion nd seve rit rticular condition,
contefE PRI O o BERToR st vl g et b P dortaenus
or solskitbhed, dotutioher disfersiqrdBeind T t5tal svti@e)t i on al so
provi des conpounds of Forrmula | for use in therapy An

d [ f the.inv nt| is t se o
[00351l qﬁ %én%gh‘fil 1‘; fgaosrur%u g O primpe ’f,he g acBro Pa‘i“rcgﬁ’ € %Pp ylng the
membremh atiegstor fooseparsie theslifferbit MeaibRanke MYeRi tyQpply[gQ2iia] | n
order to use a conmpound of the Fornmula | , or a
pharmaceutically acceptable salt, solvate, nmet abolite
or prodrug thereof, for the therapeutic t r eat ment
(i ncludi ng prophylactic treatnent) of manmal s
i ncluding humans, it is ngpmally formulated in
accordance with standard pharnmaceutical practice as a
phar maceuti cal conposition. According to this aspect
of the invention there is provided a pharnmaceutica
conmposition that conprises a conpound of the Formula I
, or a pharmaceutically acceptable salt, solvate,
netabollte or prodrug thereof as defrned here|n in

o . T g,



[ 00289] Conpositions for adm nistration by inhalation
may be in the formof a conventional pressurized
wa@emwedulisarranged to di spense the active i ngrePdCBEN$2006/016538
. either as an aerosol containing finely divided solid
or liquid droplets. Conventional aerosol propellants
hydr@uf@tppalsm%tbylaqlﬁlﬂq@e {HRMED (e Clgat) tlomr While HBMC is typically
ceis
S A B B JO L L S
of active ingredient. [00290] Conpositions for
[003¢]r aFeschetivrahammasRyHicel ingreilionts mifablsdor incarpraatiosrintodhiese Hmse
aﬂgﬁl h
conujbfl s%‘%%?%/le%g :sﬁte%?st 1ﬁ$1 cé?é ﬁg?l@tbm?ggrfg%lécﬁ (3¥\ﬁ1r {rgalts 9BE drug
substianﬁe@mm’aq sedneted Arohrothergt OGP obptsyrmanseticGin p¢06pta'215 cBempipal entities

with }_fgxlvyr[rﬁn g&%%lo?ﬁc%ﬁa[c@?%@ht\ﬁ%ﬁﬁég lcﬂeé%eg?a yve e:%'fg p?es 1Q{cl&dg%nw%es1cs

ant1cg_19/9®ant§ @@Q@Ql}etﬁIagemunmf&cflveaagenmmun@bphfstldsharﬁlParkmsoman

sgenfs WM B! Ik, SRV AES I biehool s NeolRrEnfr HRisaDy
stlmtdmnse ﬂdpalngndmmptdr lagorﬁ:tihjgmﬁouﬁe’sﬁﬁsﬂ agentd, pgcBa@h@ipeudic &ents,
ndition, the rate of. adm.ni strati on,

°P1°lfiﬁ§°“att% Ba@ﬁtngﬁgowts A SRR AR SRR HHiss- P cpiantio Arugs
histainbi® Hpra@Rgeids, RRel@hlitinscleaslaxdn@\adekitiastiic fag&itd. ve
dosage is in the range of about 0.001 to about 100 ng

003 ey ot Pl 8o Sl b contiy; 4

techn?@ekgmli’rﬂd&l’ﬂﬂ nseldhih fhe phathelcaledl iddubtey, BoMtid Beddd3Bnd @ 2. 5

er abl y. about .0, 05 o about 2.5 g/day. In
i hpel ThebentisSaiin iiired Bunely donelorpiat fogprodypis
in thd fo@n af ﬁﬁmslﬁkt%u[a@d"cﬂﬁag%mKﬁhm oBlatih dpsASE GM%ﬁblon\ﬁ’htlaﬂ)lgts or
er. cases still larger doses nmay be

ODTmrﬂfﬁﬂIS"&tﬁ%f%‘mﬂgta‘aﬁtﬁn SPHPHANGGOT mOfeelte@d pm%aﬂoa%@r Pt

admifigiedlioh 3 S18Vide RSRS PRIRof1bd 1§Ea@én‘t@ i %ged' d'fttt‘eatﬁfé}{{e @ smal |
doses for adm nistration throughout the day. For

convenijpp) &bletvepivetisnsre on emwtl@sth@ttomnh whilst QAT wepidhind
dlsm&lgﬁt%gﬁ tHe @S W%ﬁﬁﬁng‘ A goa'té(l‘léao ?c{l/aqﬁ??_a[a% %ﬁlowmg

Conpr ehensi ve di ci hal emstry
One quiyagre ﬁ%@tﬁddtea@@mmlpaﬂ mBoker apjnpreveadgegetier Mith spprop®ie
[QR2 b 1S tic or
eXClpp ro pﬁlé]t%yt%? pur pgls egsﬁg?eq % cglcl)le&&ﬁt}fﬁg %%élg E}gmrtnﬁr 4t for
convaydipual gdblejs whiteya lapldbfrdispngmg@rmukttmmtnay ecphuee e dimeler-t y of
age and sex of the animal or

mhw&ﬂﬁbgagﬁh&%ﬁ?ﬁgobgﬁ%e of adm nistration, according to

' mell known principles of medicine. [00294] In another
[00383 ni3dhd if(pirb]wngﬁont-lhaitihg ventplas n'],lus&mte aitetdapdudr, dafsage forms compnsmg

t I
one FRIHASER G By om0 APk UG S5 1
drug- mle@va whefile ok thecemmn@”fn @dAo péasing cdsﬂa:entl@tibn oautidd uDHADra

s e BT P Ofafy PR e P gt i

theraﬂélll&c kdifitacyay eﬂhatﬁdd’iﬁﬁerﬁ@ﬂi’ﬁﬁlhﬁt@e &ndl q@bﬁfﬂy 0B lifeD BEKIRBR £ WOBAS,
ociated with t container. Suitable

when JR{TITIET & e cie fcfEme’ ftﬁ? saabis reaintaiping daug ploseea eoneentration at
a leves YotemBBs beddlict BmiRAGKing MeGccul REc LR RIPRE S Qﬁ)ﬂm?ﬁ@d with
formed froma variety o? materials such as gl ass or
m“?ﬂQEﬂIC The contai ner holds a conpound of Fornula I
or a pharmaceutically acceptable solvate or salt
thereof, or a fornulation thereof which is effective
for treating the condition and may have a sterile
access port (for exanple, {§he container may be an
i ntravenous sol ution bag or a vial having a stopper
pi erceabl e by a hypoderm c injection needle). The
| abel or package insert indicates that the conposition
is used for treating the condition of choice, such as
cancer. In one enbodiment, the |abel or package
|nserts |nd|cates that the conp03|t|on conpr|3|ng a




m xture was concentrated under reduced pressure and
the resi due was chronat ographed (20:1 hexanes/ Et OAc)
w0 eoopniowassle the product (3.12 g, 70% . [00309]PCL/Ep2086/016538
di-tert-butyl
3-(5-(2, 5-di fluorophenyl V3- (I Hi m dazol e-1 - carbonyl V
E&mﬂéphﬂﬁ¢m£2®3-dlhvdro |, 3, 4-t hi adi azol - 2-yl ) propyl ami no

di qéb X g te.. A m xture of di -tertbutyl
M@H%r ophenyl ) - 2- phenyl - 2, 3-di hydro- 1, 3, 4-t
hladlazol 2-yl ) propyl am nodi car boxyl ate (0.49 g, 0.92
[0039ONzatidink (¢ 68 I@Wbdiobvﬂlsi ﬂﬁz@‘co&ngaQuéoﬁQ s%utioh.o'f 1 mol) in
0 .C.for 16 hoyrs. Two re
v Brcraie B es® Sreh BRI L (et A o s et svger
spheﬂae aitoed Kepwéte c0kted Rith helliau suspeision 8aCG il Muld %Hléba&eﬂ’\@(fu ped
tioned t ween di chl oronet hane (25 nlL) and Iﬁ
it B35 g i

oftony,§pyay VWSehsEh e diygsonipaangRar i es e dmdh i a seal
coat 6ff Gfldsy ORBIDRAN W) s i) applied bltedre HPine efatPidaBELSnitVRE
dr.ied over Na2SO4, filtered, and concentrated under
precautionfrnreaspreda drive b exseeniiequtipasancistiige The S dead vass §6%gv/w.
100%9 as a brown oil. [00310] Step C. di-tert-butyl
3-f5- 5-difluorophenyr)-3-ff2.2-
di met hoxyet hyl ) car banoyl ) - 2- phenyl -2, 3 -di hvdr o-
B. 1,Nizdidide Beddowiol a BarrieBpoatiny bEHPWMO®: car boxyl ate : To a
solution of di-tert-butyl
3~(5-(2,5-di fluorophenyl)-3-(l H m dazol e-
[0046] ORIRAANrddudeP oty ek c3ateld Mﬁt@ cie’) ﬂec%lgﬁp@&j bv?tﬁg'bo%op){'

ropyl am nodi car boxyl ate (0.
SPmYa‘gfé{SE?ﬁ insert with BEMEH (e\ﬂaélya@a@%iose@agwbﬁ HﬁeSS(c@rrmwﬂy
ava1léblc,5@fo1m n)Ets@faﬁ(?ﬁ'leﬁltyl Elﬁbt@ gl“ ) a[s%%gash&%}%f Q%jag;E) gf b9 5 O

hours, another 5 equivale were a
disso}vied i Syhnastons/wapr fs ameighp gaih ofi 9% baged o Shetvoighs of ﬁe coated
bead€qui val ents Mel at each time point). The m xture was
concentrated under reduced pressure and the residue
was dlssolved in dlchloronethane 5n). To this
C. Sl v '5" a 5_ 2 bairieecoaing of HRNKA: ne (O 121 i,
1. 11 mml) AHersnlwlngatroomtemmr&ureforlG
hours, water (30 nL) was added and the m xture was
[004léxtDrag tathining R BealslfonoStep Aaabeve RerX pividetl with Bh @uter

memgrg gsed 2 gaasn u%on o 5e 5/964 gégggg%%l?l\éggﬁ&? Qeg'lytﬁe@lﬁ g'I-IEP%CP

/ metpylmai'ate) 1n(9(3/22a26toge/w8189/ﬁ1 adffidibdar owsar Pir b wefgBOZald bf PheRirkkitely
5-di fl h | V3- (f 2- th
20% t2$ é;aa'ng §h1§y| ?15: s:%ate art‘ljclles v&lfJe% Snet c%?gzl at 60°C for (1)())( ?n?nute}/s to produce
TPR BBRIBYbatch sdedd Ryydr o- 1, 3, 4-t hi adi azol - 2- vDpr opyl car bamat
‘ e : To a solution of di-tert-butyl 3-

(5-(2,5-difluorophenyl)-3-((2,2-di nmet hoxyet hyl ) car bano
yl)-2-phenyl -2, 3-di hydro-1, 3, 4-
t hi adi azol - 2-yl ) propyl am nodi car boxyl ate (0. 258 g,

D. 0N38f8idinetIiPR Beadsivith Bheter-td@ingbf HBMEP: was added
’ p-tol uenesul fonic acid (0.060 g, 0.345 mml). After
heating to 70 OC for 16 hours, the mxture was diluted

[0042]\/I t1the %ﬁt@ﬂ(ﬂ! -cAERRLR ﬂoqapgteg@ab@@wé’}@ Wil 25 %g%ﬁlﬁgﬁgrane

, brine dried over
by SP‘faW}nlg@rSé]thalh@lf 15YisHE BESPNGBAEC in A8 acetpnedsden e a floid bed

coatei[o%)gg ﬁ%hghgnp&féﬁgr%xﬂaqu 96%,( 3’]@/8’ a8 )IO%S THe P&a?%a“ches were

unit c8red 5t 6P CFordliOfrhinoten eoduse TPR Meadsalbatzh yikd/2-kghenyl - 2. 3-d
i hvdro-1. 3. 4- thiadi azol-2- vDpropan- 1l-amne : To a
cooled (0 © solution of tert-butyl 3-(5-(2, 5-

di f I uor ophenyl’) - 3- ((2- oxoglihyl ) car banoyl ) - 2- phenyl - 2,
-di hydro-1, 3, 4-thi adi azol -2- yl)propyl carbamate (0.188
g, 0.363 mmol) in dichloronmethane (15 nlL) was added
tri phenyl phosphine (0.475 g, 1.81 mmol) and
2,6-di-tert-butyl pyridine (1.63 nmL, 7.25 muol)foll owed
by |, 2-di bromo~I, I, 2,2-tetrachl oroet hane (0.590 g,

1 81 nnDI) ﬁ#ter stlrrlng at O OC for 45 n1nutes a

Y A ~ N AN N e '




E.

di chl oronet hane (10 nlL) and saturated NaHCO3 (5 ni).
The aqueous | ayer was extracted w th di chl oronet hane

W@ 1®6/m9153 The conbi ned organi cs were washed w POT/DR2006€016538
(10 nmL), dried over Na2SO4, and concentrated under
reduced pressure. The residue was chromat ographed
(10:1 to 4:1 hexanes/ et hyl acetate) to provide the
fi I. O.% 3 710 %Q Step C
3-(5- = ", 3, 4- oxadi azol - 2
-Vviy2- phenyl 2,3-dihydro-

[0043], 3IRMbehds pddwmediboRe (ﬂ]im@bwre cdatethinr{datt GPEGeb eqa;ippt:d with a

f N - but o)
voncB] Rl i R i kAR REgR ABMP T 1
comnerciaky Daliytle amdequaldn Db 2 rgp,o ¢F.7080 disselvgd andetbleFhaiér0. 11

plastilized i TR oha gl i SHsPEhase] iy F itk OB Galed Sedd Trtese

barridreispied Bédds & efedirodedithdnasiter ift@nbidng oyl kEray¥@g a solution of

15504 S IFREBP D) B e, (00 ) 20

of apfrokin@ed1£ ooy $0% QﬁcPAtU%J r PSRl RRd Barflflds wHR uaR Bl 8h0°C for 10

organi cs were washed with brine (10 nlL), dried over

minufgg smeducgAdReBrdedeichsige 4ddler reduced pressure. The

resi due was chromat ographed (20:1 to 10:1 hexanes/
ethyl acetate) to provide the Boc-protected product
(0.033 g, 65%9. To this product was added formc acid
( 1 n). After stirring at roomtenperature for 45

m nutes, the m xture was concentrated under reduced
pressure to provide the final product as the formate

Exampje 2 (Chapmsativels) nfz 416 (M+1) detected; 1H NVR (400

MHz, CDO3) d 8.88 (br, 2H), 7.64 (m IH), 7.47 (d,

A. ZWRB]eads&"IiT’éaranoZoﬁﬂCl(m 3H, 7.1 1 (m 2H, 3.27 (m

I H), 3 oz n1 ZH), z 51 (m IH, 2.39 (s, 3H), 2.15
[00323] The foll ow ng were

100443 csprbiplal 1 464 K8 e HEVDHEbBrEpRTRE SSRGS | dos:
poly VERXAPRI TSR 8| @ig(l%vﬁgﬁ’é 1&@@25%&@&’@@ 223¢ e su%ar?spﬁeres

(1

-oxadi azol 2 -vl™ - hvdro-1, 3, ,

172 kphwipra seatedwifine dwrﬁolumoem felaft losblg eBulERE equipegywith

327 b?i%?m(s?%&ﬁt%&%@ﬁ%eﬁd The %@M&t&%@% pMTgts w%éé ﬁ%i g sét@c%at of

7. 49

OpadgpEiear ()0 key m@ﬁ(smppgsg andddel ig e @lpgt ﬂu@l ug,»g ufiitrps 4 H) |

preca, ti%r}( %asﬁ%to d%v%%f %ﬂess sux‘%eice é%) %fl?x)e gﬁ&%%g ({;H}Y{z 6% wiw.

B.

Exarrpl e 5B Ethyl 2- (5- (3 am nopr opyl V5- (
Proprandlol Heldisaday 1 gdatin@OoHPMLARHi azol - 3r 2H) -yl V
1, 3, 4- oxadi azol - 2- yI)acetate [00325] MS ESI (+) mz

‘ [0045‘]8&R(H¥ﬁ'(!ls)é)r9<ﬁfc§<ﬁb%de watd BIYE {10kt MP@G %p%)ed dif a%gtt((lﬁ

spray( rs@pq)nsetgwgh I{P,MCP @A)TEétat@gaIQquf 92)|L1)O dlsgolggd (11(;?8/22 |-|)
acetoﬁe/%@teg ﬁ}r a Ivs@n%ht %‘1 }_E 9 f%g%%ﬁ on %@%l%ﬁf tthQoaée% bl:gds( m

5 r2 3 antno.ro. 1)-5-( '2,5-difluorophenyl
)_ &.’Ju& Hl PRI 'd'ﬁ " tht ba C2HRALITIIN e?hyl 4

1, 3, 4- oxadi azol - 2-am ne [00326] Step A

[0044]- (12 b(e&dsquod@éd miBp0K Y5RE RRAYI 3 EH RPBLARWAG s GBmo-di f I u

oro

ethylegllalose, fél\écé el ety citgateiatiarpiipHPel/4Y BL T distobred i 2342 et h

yl t hi osem carbazide : To a stirredsol ution of
tert-butyl

3-(5-(2,5-difl uorophenyl)-3-(lI H 3-nethylimdazoliuml -
car bonyl ) - 2- 5

phenyl - 2, 3-di hydro- 1 , 3, 4- t1i adi azol - 2-yl ) pr opy! car bana
te iodide (0.396 g, 0.591 mmol) in dichloronethane (4
m.) under N2 was added triethylamne (0.206 nilL, 1.48
nmol ) foll owed by 4-ethylthi osem carbazi de (0.141 g,
1.18 mmol ). After stirring for 30 mnutes, the m xture
was di | ut ed mnth dlchloronethane and saturated NaHCO

— o o



phenyl - 2, 3-di hydro- 1, 3, 4-thi adi azol - 2-yl ) pr opan-
l-amine : To a solution of N -acetyl-2-(3-

WO 2006A s xycar bonyl am nopr opyl ) - 5- (2, 5- di f| uoPCPO82096/)16538
.. -2-phenyl -1, 3, 4-thi adi azol e- 3(2H) - car bot hi ohydr azi de
(0.008 g, O 015 mmol ) in dichloroethane ( 1 nlL) was
acetong/aiater fao@vaight ggn of 2495, 19%0RE@ 49PtobasederdthOvBikht ¢ i @atgd
beadd: 15 mmol ). After stirring at roomtenperature for 30

m nutes, the m xture was partitioned between saturated
NaHCO 3 (2 nL) and dichl oromethane (5 nL). The organic
Ia&m@mll R Beads (Witlpedmarieroatcd iat ed under
reduced pressure and chromat ographed (10:1

004T1eXRRad &MJ @ﬁ&i 2 t
;Mg@odu HSBLL PRI Kl oy b R, FOERE G S o

|eaulepeﬁ \wt) a 32&fho§pm§pﬁav M yigfer ipgerty Wlﬂheﬂwtceléulosehed dlethyl
phthdBtX EMI@ a‘é‘@%la@t@@fe? B d @g@gf M/‘R)%# @f?l{gﬁle 119&8182?’)" A %%EESI This

provi de the final uct as t
coahxlgr\)vaSrﬁOEoweiZDm\m )m@epetmg@é ECHPNVRTIERS alvitio, of@@@l’@)l%

d1sso§reg fﬁl 4 ace%)m/’w?é)r ot év@%gh? E%m of_& A’/l ?ageg o?\'#xe YVﬂ)g t c% .r%:./coated

beads(m IH) 2.52 (s, 3H), 2.45 (m IH, 2.19 (m IH),

1.75 (m IH).Exanple 10
[00483 (]JS_’rufz %ﬁfeé%%:"[fe%ﬁr gﬂ{:&gg lreye% %&Xﬁl?eg mé{e g]engraéa 8§5 a‘géo?uztlon
testmgrpp@dS ghftﬂna@p}bbl)i pre(d@dr(Apgalfam hwith Bm&?}at BW0epmAr Apparatus 2

with gﬂ,,d'ggeg tﬁ% 5)( O&P{x# bisi % (ﬁ) 41% ’0,1:’? gfa t(l&?er gore{]ﬁ/ ﬁ 63 ]écgv%ed(bafl tﬁsgglag it}

900 ml, gf pH 618ifardha1zaoianﬁng tithg-poiotsy | mm@dd eﬂeﬂa@maltealtteads we a

I n
e PRSP LA INBCL R4 AgR 15305 sl B syl Pl difren
time-ppinid weke) quadtifiqabgii-C.1, 3, 4-t hi adi azol -3 (2H) -yl ) (
1H 3-net hyl i mi dazol i um - yl)met hanone i odi de (0.101 g,
0.131 mmol ) dissolved in dichloronmethane (2 nilL) was
added N - hydroxyacetam di ne (0.009 g, 0.131 nmol)
followed by triethylamne (0.016 g, 0.157 mol ). After
Exan§t|5r| ng at roomtenperature for 1 hour, the mxture
v&’as chromat ogr aphed (10: 1 hexanes/ethyl acetate) to
Stability@f Cdeted Béadexi me product. This product was di ssol ved

| or n andtreated with acetic
10045) g 1O Rt Ll FDATB WIRECORPHICI S g vite
packagedim 111(!1{&13@1{ Qdaléﬁeﬂﬁiﬂ' bodteshBlbded on kRBIHLAGHIONS /m{ﬁtaﬂd Emples
wal éed under reduced pressure to provid t%)
were py E& E pog@tg pD]gsolutlon tests wete performed usmg the

proce@ulé@de(tﬁl& aB’dJe' lIﬁé @Pﬁ @B hdrdddn %Elié%llted]sgaib‘h kAL - o

Ja henyl - i hvdro- 13, 4-thi adi azo propan-
exhibife %W?Péableﬂ@bllﬂw?raﬁlwvl6n3an(c® (2, 5-difl uor ophenyl) 3-
((I (acet oxyi m no) et hyl ) car banoyl ) - 2- phenyl - 2, 3- di hydr
-1, 3, 4-thiadi azol -2- yl) propyl am nodi car boxyl at e was
heated in pyridine ( 1 nL) in a sealed tube to 80 C
DrugReleagoPypdfl's. The reaction mixture was cooled to room
[0050?_O|Fﬁﬁdh€& b'a[p@ul@i‘l%}dédnlxﬁrﬁg 01W; drl??] Sk b@fdgﬁq%ﬁu&i’s%{ﬂ-é
of 1 M’sol ution) e organi ayer was aried
lag-tlgg@r I\ poneEnNation V@W{@I’P&@@@f &é%edd (aBO afd incufficht quantmes to

prov1<§bet5%9t%§ /vﬁrtomf’hg-&?e%fﬁrg B}qu{egé/e tgr gnga%gkl L Ot r}pﬁ)l&les

uct was a

suitabdgcfola fwige- dﬁ_l)y or AﬁQeefiaﬂStipmg regingh. Nﬁmmtés&ﬂmede&tzm vigrof or

30 minutes, the reaction m xture was concentr at ed

under reduced pressure to provide the final product as

the formate salt. Ms ESI (+) mz 416 (Mt ) detected;

1H NWVR (400 MHz, CDCI3) d18.19 (br, IH), 7.71 (m IH)

7.43 (d, 2H), 7.33 (m 3H), 7.10 (m 2H), 3.19 (m

IH, 3.03 (m 2H), 2.64 (m IH, 2.21 (m IH, 2. 17

(s, 3H 1.73 (m |IH.Exanple 11

3-(5-r2,5-difluororhenvn-2-phenyl - 3-r5-phenyl -4H 1. 2. 4

-triazol - 3- yI V2. 3-di hvdro-1I, 3, 4-

t hi ad| azol yl)propan- 1 am ne [00339] Step A

N a o - oy



concentrated in vacuo. The residue was purified by
flash col um chronmat ography (0-3% MeOH/ DCM to afford
wo b@odedss ed product as a yell ow foam (0. 046 gpCB9%%006/016538
[00352] Step F: Preparation of 3-(5-
5-di fl uorophenyl V3-(5-nethyl -4,5,6, 7-
conditions Eolpwingthe disselugion test progsipg fisigil Abqreythe IR bradnyhich as

des1g§1g<|'l %%\ﬁdeo%logdﬁg 58k @ﬂ)‘l(ﬁﬁ? Lrékzasé/ é\)n%ﬁ)cpaﬂg all %f th@ M%lth-[ﬁ) thd
first o, 2pr¢f8rablyivdbpy b fits) 3G miitds- dhé TingrddivisetileRelcdse (FRBMBEads

o disighelio bosinrlessige e frug afet o e wp 0 R AU (PFIORAS
miniiel] Gygrebdagp/itdssliham al((ﬁt (171753 o@the do&9 Bollomidg) oralmdﬂur[ﬂtraﬁﬁn) The

el P A ook Bt (L0 PRy i P e St 20

hourhdeppentienat el thivkdes ofthb g haancatinpspihare: Baeferkofour
then filtered through G- paper and the filtrate
concentrated in vacuo. The residue was triturated wth
diethyl ether, filtered, washed with ether and dried
Acidinesivtageenf Nizaiidiner ohdtHreprimsiol BdadyrQuigal witls H'rM)CP g ht

0|I 0. 027 09 ESI n,
0o, LR bimagre minpled Siasciiaimea pobt o Frarealy 18 mdrgor
less c{lﬁnteg‘rhted xlnt‘ﬁm?m&otrﬂ):leas?ng&ﬂos(t ¥ the ki se i th2GcidiB bulfis) alchuQ‘ﬁthe

ente p@lyﬁ% Wagncgguéqzhs d%pvilss qu n fﬂﬁlﬂaﬁ{ghe theggc?e}géd l%e%ls 6]f
proprancﬂcll }(yﬂ’ioclhlbl)lde Jf.ER8mpr2 Bl é?ﬂnblt@d B ekpBotel Bid RENSadE} ARBHELY

i fl uororhen

releadifig Ry icat (1 o o RN sl Bpusstingpt pH 1.2
Althdugh ek Vﬂs}ﬁng/ﬂo)b'e %oéﬁ‘[d*iﬁﬁéﬁr? “it appears the water imbibed into the core of
4-thi adi azol - 2-vDpropan- 1-am ne [00353] To a
Coateg g}za‘thllgq]be@fls dissobveg spmpnigatidine creating an alkaline pH environment, which
tendslth aBYb) e ehRriopSi b MAEARBENN the &t
hi ad |%20F— ( ﬁ)?& -4,5,6, /- tg%nQﬂ?gﬁg?%Rggéﬁ,?@nﬂym%h
the dyﬁgﬁﬂmtwmm@d(w Emalﬂ@d as in Exanple 16, Steps A-D) (0.050
g, 0.1200 mmol) in 2 nL of nethanol was added IN
HC / MeOH (0.30 rnL, 0.30 mmol) followed by 10% Pd/ C
(10 ng). The m xture was hydrogenated under a ball oon
at nosphere for 1 hour then filtered through G- paper
Effec®OEBIMerlcbid o pcentrated in vacuo. The residue
eWas tri trlfrat egéa%&% diethyl ether, filtered, washed
[0052); tHyoragisemparisdn df Figeres handil uhdllcthaleafc:f the dmtghelemhe@mfﬂd; of

TeR PR a0 Ot G gl

alkalific 8@g( qupted Wyth EL/EBMUR at 269 by TveRtht exhibiBH)lag-Ame of s than 3

oo oy Tl 8 B g 0 o v

same Brlymet Bed®Bat the same coatmg thlclcness exhibits a lag-time of about 5 hours. From

5-di fl uoro th phenyI-I 4-thiad

» confbglyiplof 3-SR R o iR CePRESBA e FG0aHpescs o

identiSilepatig cBiidifiaisahd esingksitions, it is ev1dent that the acidity/ alkallmty plays a
-di f 1 uor ny| met hyl - 2- phenyl - gf hvdr o-

e
maJorlrongp’Eoﬁ}dH@It %]GE E‘me'ﬁggga%s ol ution of acetophenone
(0.600 g, 5.00 mol) in 20 nL of a 3:1 Et OH DCM
m xture was added 2 5-di fl uor obenzot hi ohydr azi de
0.941 e reaction was allowed to stir
[0053§)v 15 %“ld Son éemﬂaatmf% é‘ﬁﬁéh riqrfeatinganrthelag fens thaiesn be
achie%&bﬁﬁzatﬁ@mé bedds. o exllﬁpiéoéﬂt&l‘fe co ﬁ%&f@,@‘;‘ Sy Qe Xén%‘c:enwas
t hen concentrated in vacuo, and e resi'due was | oaded
directly to Biotage (45), followed by flash col um
chromat ogr aphy (20% et hyl 1acet at e/ hexanes), yielding
5-(2,5-the desired product (1.021 g, 70%vyield) as a
yel l ow sem solid. [00355] Step B: Preparation of
5- (Z5-di fl uor ophenyl) - 2- net hyl - 2- phenyl - 13, 4-
t hi adi azol e- 3( 2H) - car bot hi ohydr azi de .
5- (2, 5-di fl uorophenyl) - 2- net hyl - 2- phenyl - 2, 3-
dihydro-l 3, 4- thladlazole (O 290 g, 1 OO nnDI) was

o, o ~r— - o A~ Y



azi dopropyl)-5-(2,5-di fl uorophenyl)-2-phenyl -1, 3, 4-thi
adi azol -3(2H) -yl )-5-brono-1, 3, 4- thiadiazole (0.006 g,
wO2@8119183 ) was dissolved in 0.25 nL THF, fol | peEUSIPY6/016538
addition of water (0.015 g, 15 nlL) and
tri phenyl phosphine (0.015 g, 0.057 mmmol ), and the
polymerderrieppromidgs uleg timaof ghquf f édurawhﬂsa @@r&iweimhgm barTibreof
HPcug, | n
ECHRCASIR S0l B i35, BHELLRER SR TREls A, PR b Ruit
from HQJS’J WisiS-howk diel dowgetldaye rmoSles o mdadmit\ﬁb%l‘coéiﬁlgl i) with

s PR L P BB 30 P

polyrhdvibleh)l. fiat eddeadthatltbaidr coatig withz, hy@idph)ic dfatZPﬁ@ol(lﬁb

polyl%gsych%s%glyscﬁ{lulé%p’rélvéc_le& éon?gml_%.% ’f_lﬁnzs %chél%’eﬁb It_L a’rri‘??ceéing of
an enfefic pbishner ko TPRMBeadshf alke@giligs. 21
3-(5-(2.5-difluorophenyl)-3-r5-nethyl-4.5.6.7-tetrahvd
rot hi azol or5. 4-cl pyri di n-2-yl)2- phenyl -2, 3-di hydr o-
1, 3, 4-thi adi azol - 2-vDpropan- 1-am ne [00364] Step A
[0054Pr e altids® denddnstibtios, (i13s appatkpPIhalie alkalinity/acidity of the active

R T T RS TR

gwen&@hﬂlﬁg d@ﬁdlﬁf)nsz A(I}Bther active such as atenolol Wh1ch is more alkaline than

ﬁ- yI) 32 5- dlfluorophenyl heﬂxl-z 3-di hyd
nizatiggie|w bt Hhee Terigrgagtime thig m%a#léin? g, e lok
time e dﬁ@éb%edTB'}'FprM\ﬂ&nQQ dadicPeRERY cl:orﬁp?ﬁfn@'aﬁ szﬁﬁ@ﬁﬁa@e ﬁ&yl‘ﬂé alone

m., 3.34 mmol). The reaction was al
o in gRyabipgtigRWitka hembrene mediss (F sxampla Mdreahf@mthséfte@ubpmalone
togéfetRith WAR:-EASbIE febfii16). Bhe il pidiing
> ogéhromlatlo gp hy (gﬁ%&gé 2° ace atg/hexaﬁ%slag%ﬁé??
varieq foefuflacy ﬂM$ﬂ@da%wmas a yeIIOM/gunl 1.45 g 54 %
[ 00365] Step B: Preparation of 2-(3-azidopropyl V5-(

[0055] 2 Whl@@ thé HRERRAARYbeLR ARREARN th detail and with respect to specific
4-t hi adi azol e- 3(2H) - car bot hi oam de: To a sol ution of

embomegts@gergq_f, 15k appyren-that ngmerous modifications and variations are
ol e
poss@l’e wé%l?ﬁbtcoaﬁﬁoﬁt hlal éo%/ r§ Q@% ogﬁle?%\%h§¥1{j£sodel‘f %b‘b tﬁg (S‘T'lg{zv%
claimpd of anhydrous THF was added hydrazi ne (0.088 ni,
2.82 mol ). The reaction was stirred at room
tenperature for 3 hours, then concentrated in vacuo.
The residue was purified by flash col um
chromat ogr aphy (10-20% et hyl acet ate/ hexanes) to
afford the desired product as a pale yell ow foam
0.504 g, 85 % [00366] Step C. Preparation of
tert-butyl
2-(2-(3-azidopropyl)-5-(2,5-difluorophenyl)- 2-phenyl -
1, 3, 4-thiadiazol -3(2H)-yl)6. 7-di hvdr ot hi azol o
\5.4-clpyridine-5(4H) carboxylate : To a sol ution of
2- (3-azidopropyl)-5-(2,5-difluorophenyl)-2-phenyl -1, 3,
4-t hi adi azol e-3(2H) - car bot hi oam de (0.300 g, 0.717
mmol) in 10 nL of ethanol was added tert-butyl
3- brono- 4- oxopi peri di ne- 1-carboxyl ate (0.239 g, 0.860
nmmol) followed by DIEA (0.25 nL, 1.43 nmol). The
m xture was allowed to stir overnight at reflux, then
treated with tert-butyl 3-
br ono- 4- oxopi peri di ne-| -carboxyl ate (100 ng) and
stirred at reflux for a further 3 hours. The cool ed
m xture was partitioned between a saturated NaHCO 3
solution (30 nL) and EtOAc (30 nL), and the aqueous
| ayer was extracted with EgOAc (2 x 20 nmi). The
conmbi ned organi ¢ phases were washed with brine (20
m.), dried over Na SO4, and concentrated in vacuo. The
residue was purified by flash col um chromat ography
(5-10% et hyl acet at e/ hexanes) to afford the desired
product as a bright yellow foam 0.313 g, 73% [00367]
Step D Preparatlon of

~ . o~ - L A T T Y 7 T ' 1



azi dopropyl)-5-(2
55-di fl uor ophenyl) - 2- phenyl - 1, 3, 4-t hi adi azol e- 3(2H) - ca
WO biogitgiashi oate (0.034 g, 0.079 mmol) in 1 nL PYT/US00€016538
was added acet ohydrazide (0.017 g, 0.240 mmol). The
m xture was warnmed to 80 C and stirred for 16 hours,
Whatikelpimeddsit ed wi t h acet ohydrazide (0.050 g) and stirred
at reflux for 40 hours. The cooled m xture was treated
with water (10 nlL) and extracted with EtQAc (3 x 10
1) A pldyanacamtibdl medtijartgahitecdopdparses cwmnpeisingahaidiuvd dfimmediate

k0 At Rl o

purmﬁmxmbby flash col um chr omat ogr aphy (10 20% et hyl
acetate/hexane(% to afford the d%SLred duct as .a
pal e el?98Y RAGTHLCOMPTISIE Ofe orIBYs bptin3 prappogutical

Pr e par atihg@ediadts &—;ﬂl%naZeLﬁrcﬂ'l}f decdRAPRBMNHereof:

t hyl - | 2,4- triazol-5
) y| V2E$ RBIRACT g!irgerd:]ohw%grsarroundmg said core particle, said barrier coating
% (334Atz ﬁgﬁgﬁ@ﬁ@: én YiltdrR ARk, ki3 BWART-insoluble polymer alone or
i.dopr.aopy
5- (2, 5- dit Ffrr{ala%}?ﬁéﬂgbi a)wajeresglulerneys-forming polyme;end z o - 5-
y| ) 2c) rah%ﬁﬁé{ Tagﬂt%ecgoli‘m%'&ﬂpn§n%x v@a{& ﬂgbﬁgﬁ ly(IQar 10 g,
mmol ) was reduced as i n Exanple F, to
af f or d cRabEakion with #y ewEtrolmes spléloetegm@hra%mo@ldmg alag
0. 007 g, t ed 1H
NVR (40 611r%_3?zibat %&Bﬁu’c é ﬁzwur%gfz)r‘éjoélli%ét Ml'hﬂ}g ggéa%‘g
7.27 (m I1H, 7.20 (m 2H), 3.30 (m IH, 297(m

2 2H) pl?aé}lggeu&&]l E:l(lh%pftéu%é d(@a’ge %(!;Qn cla%fnll wherein lthe abtn;lé 74
2 -p@@lr(aﬁelﬁlcdl thgredierd pmelw‘ﬂeal Fom3herpohy bondisbugofantlgtsiahvdr

pr‘i‘g{rﬁ%%gﬁ Fi“t%if ﬁ%agﬁmt“’hﬁnﬁ ‘F%Cz“c}’le 2genfy, fERaRlastics 003791

StaefiPatkinfm@pagadts, antirthfumatic agents, cardiovascular agents, CNS (central

tert | di |.silyl oxy)ethyl)-5-(2,5- . :
a0 SRR AT 5o et et i e saoegtinal
Tagaﬂzﬁ @k}td:hbtﬁﬁaphfutla agednB( &ﬂid}iﬁﬁkﬁh@ﬂ Qﬁﬁéicﬁdnka)gbﬁw,)anﬁ eplle tic
g | -one (1.98 g, b. nmol ) 20 nL a
gu %it%?]él ?; a@p@x}lww\é%h%@&égems and skeletal muscle relaxants
2 5- d|f|uorobenzothlohydra2|de (0.800 g, 4.25 mmol).
The m xture was owed to stir capped, at room
31 ehplermrcarecat @Plt’@éﬁlﬁ%tﬁ gosage Eymiim ageepsiancer with dgmhbur s
a'&@m?ﬁﬁfég R akrE Qéa@%ofnﬁaﬁ(ﬁg %Jﬂ)ro‘;gﬁlcetaf%? bREa MR R etic profiles
urifie flash col umm chronat ography (Hexanes) %
afsvléﬁblf fPh‘éOI%féS)F Foeige- é%lbdhéltlg Eeginagm, @Yihgmlg@a@h wopulzuqxge@lblts a
9
ST e P ALE ARt BRAYiln digolution tsted sine USP
THepeape U m@j2wadsa ten- $‘ta@cﬂlf’¢s@1|uum medlm (firktgwn dwtrs st €9 mL of

nggggg%%gﬁhggﬁﬁf¥5¥%£@?téﬁﬁﬁﬁ%?S?gPthﬁsst|y|oxy

")ei hyl)5-(2,5-

d di hvd | I
SRR bSO i s "'
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reaction was allowed to stir overnight at reflux then

cool ed and concentrated in vacuo. The residue was
purified by flash col um chromat ography (5-10% et hyl
acet at e/ hexanes) to affordgthe desired product as a
yel l ow foam 0.677 g, 52 % [00381] Step C
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[0004] U S. Pat. No. 6,53 1,152 discloses an
expl osion-control |l ed drug delivery system conprising a
W@ 00e/1tRs ai ni ng a drug in conbination with a BOF&ES2006/016538

mat eri al (such as a polysaccharide or a crosslinked
protein and a disintegrant that swell on exposure to
bdbsalkalinitnthbdepgpdeat ity aed/er elingnagiopbalfral the active
cq Ldi§icng hydrophobi c and hydrophilic polynmers that

ts rapldly relreasing the active when the core
smells The ' 152 patent discl oses speC|f|c t abl et
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phwdwweeuﬂmkabnmaﬁ$05|tlon (a tablet fornulatlon)
t | ] ti
Chat has 3 BHRISBCHEST <BBROBH Ty apetals an%ﬁg%’l%mem

non- pHbikdgemdent sust ai ned rel ease agent and at | east
one pH—depe dent ent t hat. |n reases. t he di ssol ution

rate of the" aﬁ??ltfg Liping- qf micrg-tallet coniaigpgdhasactieg fogredient, a

syst enpelyinedi bisdappd o dileat/ glist, pbpardsidspengdemntiladsd)granulation-
0005] wever , nolithic drug

rel ease profile.
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transit times, and nultiparticul ate dosage forns
contalnlng coated drug particles (beads, pellets or
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times in above-describ ivery Systens are
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bxnﬁﬁﬁMmgghﬁﬁglﬁﬁqE& g%t&9a995|tlon and/ or thickness.
However, i1t 1s difficult to consistently manufacture
qual ity products based on such drug delivery systens
erel t.
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s usktaten @drdo€l ease profile (i.e., a sustained-rel ease
profile over a 12 to 24 hours after a lag-tine of
about 4 hours (i.e., a period of little or no rel ease)
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No. 6, 500, 454, and a _bi phasic rel ease profil

a s WS FoAliae PapRiASE pmabent rie 20Y6rby yTedehs of e bafl@reqoaad
| 3ggd i me of about 3 hours) is disclosed in U S. Pat.
No. 6,663,888. Although, a lag-tine of greater than 3
hours coul d be achi eved by applying a nenbrane
c l:
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CérSp@heaetm said bzi[’nkryloatmgap applicd fbrer@Ht ggltﬂ t‘oéﬂmbahﬁiﬁ 1.5% to
c I.ni N ro ochl ar.i de (56% dr ug- | oad
cggI Hgig §ﬂ@§E&§ %@%&?T?at 10- 15% wei ght

gain, the sane coating conposition applied on

drug-1 ayered beads contai ning nizatidine (56%

drug-| oad coated on 25-30 nesh sugar spheres) even at
35-39% by weight resulted in a lag-tine of less than 3
hours. It was considered20n the prior art that the
solubility of therapeutic agent in the dissolution
medi um and/ or the nol ecul ar wei ght of the agent

determ ned the drug dissolution within the coated bead
and its diffusion out of the nenbrane. After extensive
i nvestigations, it was surprisingly discovered that
apart frontpktdependent solublllty of the t herapeutic
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granul ator, such as datt GPCG granul ator, and

granul ated to form aggl onerates by addi ng/ spraying a
w@e@aalass ng fluid such as water or al cohol anPCTHUB®A6/016538

The wet nass can be extruded and spheronized to

8roduce spheri cal gmntlcles (pellets) using a
184 phraepsayisal desepy orm impesotsergeavithiotiaim Svhrgetd nszu@ water-soluble
f ent or
e e R g L
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d I R pellet I
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95% by wei ght based on the total weight of the
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Wi wdigha bhded lon dfew@igmaﬂthaﬁymﬁacpr ovided with a
barrier-coat of a plasticized water-insol uble polyner,
such as ethylcellul ose (EC), at about 1.5-1 5% by

12€A ghdrmb&tuti¢hs Hetage fodf i1lidéBrdalcQATR1AMAN WARAU sadd &Qter-
haour In_certain other enbodi nents, the core with
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wei ght hi yet another enbodinent of the present

18, Wﬁlﬁrﬂng&utléah BosB&d fo¥f 11§£U'c§rdg1§“)é W Ji’eﬁﬂ\'i' Wb lgas@Qne of the
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i nternedi ate or barrler nenbrane may conprlse an

2N such as_hydr ox 0 | cel | ul pse
E B 2R tsad i B el SR B d e B
etebayt[ng&binphm Gv)atea imolable ra?dl énteriy fb)llyﬁllz’Hm 1 ridid f}hrﬁﬁ@ﬁr@ﬁa
nnre wat ore-formn ol ymer such as HPMC
BRSO GRY o GEELEaN Ui ose ( PO,
polyethylene gl ycol (PEGQ or ponV|nyIpyrroI|done
Pvgg. When ihe barrier coating conprises
1 RSP dospRs ToFR i 2oROTdpIER SR L herpiyseid dosage form
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ypically present at a ratio from about
?%%Slfigﬁ@bf%h@ abenhAeer of the geaive perrings| i S@@ IR heads Withia the

Daedingiir @AM ScttiBh L Yo 2ROFd {07 a wel ght gain
of fromabout 1.5 to by weir'ght. [0018] The outer

| ag-ti me nenbrane nmay conprlse a plasticized mxture
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amdeternpined lpg-tlh‘lecfmllcﬁ\reld)byfd[ffﬂiﬁngbﬂeﬂse dihrdceeristhd by wei ght
based on the wei ght of the coated bead. [0019] Cores
conprising a slightly basic drug, such as nizatidine,
may be provided with only the lag-tinme coating (no
barrier coating) of EC/ HRMCP/ pl asticizer at about
45.5/40/14.5 for a weight gain of about 40% by wei ght,
which may result in a lag-tinme of about 3 hours or

l ess hi contrast, cores conprising a slightly acidic
drug, such as propranol ol hydrochl oride, may be
provided with only the lag-tine coating of
ECYHPNCP/pIast|C|zer at about45 5/40/14 5 for a m5|ght
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cel l ul ose, sodi um carboxynet hyl cellul ose, alginic

aci d, polynethyl net hacryl ate copol yners and pol yvi nyl
wa@e@batghsxr ot oni ¢ aci d copol ymer or conbi nat i oPGT/US2006/016538

t hereof. [0034] Both enteric and water-insol uble

pol ymers used in form ng the nenbranes are usually

pl astici zed. Representative exanples of plasticizers

h I e .
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di butyl sebacate, acetyl ated nonogl yceri des,

acetyl ated diglycerides and the |ike or m xtures
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the sur par e ppl yi ng the
nenbra&éﬂpgéﬁbﬁb%gg t@% %f?%@ di ff erent
menbeangplkiygah 8utBMaQ-ﬁﬂie>eb£tﬁa a;oﬁ%hﬁﬁyﬁiwaeém{s&ﬁmle olymer in
nethylcellulose HPMC) g ear) film Wh|P

i s typicRRPIgLeRS a”oétnFF‘é’F PB]ryi“Wé?"sa 1a{iR pif fin about 10:1 to 1 2

hydr oxmﬁa@@ml@efot wlweﬁgﬁt D R At 5% RE6095 Sg dry[vQ&gﬁ]of the

The active gﬁarnaceutlcal ingredients suitab

i ncor p6Peqd dT%ﬁ@“Pﬂ@@@i?“H@é@ﬁ@k@ﬁK@HKﬁmﬁé@mﬁle

rel e

el o G B e RE k| K PR 9. oD
t he gr éeipllndisipiearating Bhietst eud o mease EPR dbidepophletionsal appromlate
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Purmans RN o RS r B PE AR RGN ATbE It fora once-
ant i conviwisadaily dosing iedinadng in tiegemtsed aﬁwch aatiect i ve
agents ant i par ki nsoni an agents,

agtirh B%EM&%?gﬁ ﬂ%%ﬁe cargio vascul ar agents, CNS
(central nervous systen) stinmul ants, dopam ne receptor
agoni sts, gastrointestinal agents, psychotherapeutic
agents, opioid agonists, opioid antagonists, urinary

19. rﬁanietmg éndcsordadtt ingtieladind 8, widréin S:ﬂﬂ beipt lng-tithe W Sting is applied

t am ne H.ant agoni st.s, skele scl e rel axants,

a hts %%%Hﬁﬁ?ﬁ%“ﬂé@%‘ﬂf%ly acesp f © spHEN, FRHiHP AR EOR G4 PGS
calspbeioappl i ed to the core using any of the coating

t echni ques commonly used in the pharnmaceutica

i ndustry, but fluid bed coating is particularly

20192 nethod TR cHHIARE WithichR MR WARrelrSsafll SHafh£utlcQ dosage form is in
mul tj-dose forms, i.e., drug products in the formo
mibafopmPf # b gelatinerpaige arconvestigiehedlegapidly disivspetitginto

C ROMENDdaROBbonteRRY, S th8 5toTRIS of @Aﬁil}y %&h&g{#ﬁ?{aﬁf& ﬁ 1d1y
tabl ets)) conprising one or nore bead popu I ons
ordégintegretingiis thegral dmcead) qavisy fadmingzngjeto-sPidllpw ofspbrssonisn
patients in need of treatnent. The conventiona

tablets rapidly disperse on entry into the stonmach

21y ineth@bibsaceapgand yitlickimtl & gnhattem safd ﬁhbﬁnaoemicalah)‘sége)fonn
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c emghraetsemboert.oget her with appropriate excipients into
tablets (for exanple, a binder, a diluent/filler, and
a disintegrant for conventional tablets while a

rapi dly dispersing granulation may repl ace the

bi nderdiluent/ filler co@Bination in ODTs). [0038] The
following non-limting exanples illustrate the capsule
dosage forns conprising one or nore pul ses, each with
a predeterm ned del ayed-onset and the totality of the
in vitro drug-rel ease profile or the ensuing in vivo
pl asma concentration profile upon oral administration
of the dosage forn1shou|d n1n1c the deS|red proflle to
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[0053] Figs. 4 and 5 denobnstrate the effect of a
barrier coating on the lag tine that can be achi eved
wo orooniyas i di ne beads. For exanple, at the coaP¢TySmwh6/016538
40% by wei ght, an entericpolynmer barrier provides a
lag tinme of about 5 hours while a nore hydrophobic
barrier of EC/ HPC enabl es achieving a lag tinme of
28 Qohaethgd 9&%1%111 T&aﬁﬁad%ﬁl&&ﬁxfg% %a@&@ REBsa gé R aJc'EnQHHc
6, which -release profri from TPR
b efawlaam 13@%21@@@ ﬁhﬁr@pewhyalm Tactivs apwpnts of Or@o)amcwgactw )
el ing of an enteric polyner; or iii)
phggﬁo 3853% %er blend. It is evident that a
barrler coatlng mnth a hydr ophobi ¢ wat er-insol ubl e
I 0
22? ICA r‘rlégﬁé% 5&80%%% gglpyadﬁﬁ% LtgllngtrS g) nlt gggsage f;é)%%e n?ccgrdance
p@hﬁnmlmflr\mhnrﬁﬁ’ﬂlebb&@s fat @hipabesﬂberaheu@sﬂly bﬁ@cﬁﬁ]& afpaits of

e nonstr at a rent
TR af SRTGARNT BhloSre T beraRBRREMs of ey erapotive
i phared@ital hmedierﬂs; gadhfrindaeviated MPRMeadpopubgion ahibitinga lag-

gt s » pEveoiow bl e SRef b A kal i ne

than ni zati di ne woul d be expected to show shorter |ag
time than nizatidine. O course, the lag tinme can be

i ncreased by providing a barrier coating conprising an
appropriate polyner alone or in conbination with a
menbrane nodifier (for exanple, hydrophobic

et hyl cel l ul ose al one or together with water-sol uble
hydr oxypropyl cel | ul ose). The nenbrane thi ckness can be
varied to further fine-tune the lag tinme. [0055] Wiile
the invention has been described in detail and with
respect to specific enbodi nents thereof, it will be
apparent that nunerous nodifications and vari ations
are possible wi thout departing fromthe scope of the
invention as defined by the follow ng clains. Wat is
clainmed is: 1. A pharmaceutical nultiparticul ate
dosage formconprising a m xture of i medi ate rel ease
(IR) beads and timed, pulsatile release (TPR) beads,
wherein said TPR beads conprise: a) a core particle
conprising one or nore basic, active pharmaceutica

i ngredi ents or pharmaceutically acceptable salts
thereof; b) an inner barrier coating surrounding said
core particle, said barrier coating conprising: i) an
enteric polyner, or ii) a water-insoluble polyner
alone or in conmbination wth a water-soluble
pore-form ng polyner; and c) an outer |lag-tinme coating
conprising a water-insol uble polynmer in combination

W th an enteric polyner, said outer nenbrane providing
a lag tinme of at |east about 5 hours before onset of
drug release. 2. A pharmaceutical nultiparticul ate
dosage formclaim21 wherein the active pharnmaceutica
ingredient is selected fromthe group consisting of
anal gesi cs, anticonvul sants, antidi abetic agents,
anti-infective agents, antineoplastics,

anti par ki nsoni an agents, antirheumatic agents,

cardi ovascul ar agents, CNS (central nervous systen
stimul ants, dopam ne receptor agonists, anti-enetics,
gastroi ntestinal agents, psychotherapeutic agents,
opi oi d agoni sts, opioid antagonists, anti-epileptic
drugs, histam ne H antagonists, anti-asthmatic agents,
and skeletal nuscle rela%ants. 3. A pharnaceutica

mul tiparticul ate dosage formin accordance with claim
1 conprising two or nore bead popul ations to provide
target pharnmacokinetic profiles suitable for a once or
tw ce-daily dosing regi men, wherein each popul ation
exhibits a predeterm ned (target) drug-release profile
mhen di ssol ution tested u3|ng USP Apparatus 1 or 2 and
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