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Process for the Precipitation and Isol ation of

6, 6- D et hyl - 3- Aza-Bicyclo [3.1.0] Hexane- Am de
wG@aopoarsgs By Control l ed Precipitation and PCT/US2007/010255

Phar maceuti cal Fornul ati ons1Contai ning Sane Field of

the I nvention The present invention is directed to a

process for precipitation and isolation of conpounds

havi ng t herapeutic properties, nore particularly,

preci pitation and isolation of

3-[2-(3-tert-Butyl-ureido)-3, 3-di net hyl -butyryl]-

6 0 DeL Iy b dcBgarht thy PrébbitaudH BREAGEIAGH'HOXY! 1 ©

cﬁcﬁalmqﬂhybﬂa&\haﬁlcycm[&mo] Hexake-#rdidg Gompounds By

Con rra:EutJ C It for I |ons co tgig Eﬁy?%%?g‘?f}ta'“'“q Same

publication in this section or any section of this
application is not an adm ssion that such publication
Is prior art to the present invention. One nethod of
provi di ng a pharnmaceutical conmpound in a solid formis
to precipitate the conmpound froma sol ution by
conbi ning an anti - SOEYSIH offHE Fveditign on of a conpound
to be precipitated (Solvent/antr-solvent precipitation
pr océbgdypseckinveatlion is direetegrioghprangss for pragipitation and
:sHﬁé&{é&cﬁq&@pbbﬁaé ?“é%é%r G RIP g%mat N 8:%‘36§%ula‘r|'§:e

ICS O eC|p|tate
piasipitdiomeand isdation of §- [2d3t’taé—!bmfet~erﬁzjdob8 3-dimethyl-butyryl]-

6.eiet SOPF‘&' mec?Qloﬁi‘ﬁMﬁé%ﬁé% géﬂ)ngI:c?%&p Jbocparggﬂmyl -1-

ven Increasing r
cyaaobtutnylreethyﬂ-ri?aoxwthmbarmdmbndlngnulw malrtlmaceut:aaid

fO?ﬁ‘y#%cc}lSV?@'I‘ﬁa&'fxﬁh éﬁg of the precipitated product

C5h be affected by the presence
of concentration gradients in a solvent/anti-sol vent

preci pitation pro@kdroundief thelmasigiow! primary

particle sizes provi the precipitation process,

Phe ferdinnfioh Bany.miblisalian TaAUS SEERoBSharbyFastion of this
applesstiont it radinfdsisn that such publication is prior art to the present
invention.

One method of providing a pharmaceutical compound in a solid form is
to precipitate the compound from a solution by combining an anti-solvent and
a solution of a compound to be precipitated (solvent/anti-solvent precipitation
processes). Generally, when preparing a precipitate using solvent/anti-
solvent precipitation processes, the characteristics of the precipitated material
show increasing sensitivity to the presence of concentration gradients created
during solution and anti-solvent mixing with increasing rapidity of particle
formation upon combining the solution and anti-solvent. Examples of the
precipitated product characteristics which can be affected by the presence of
concentration gradients in a solvent/anti-solvent precipitation process include
the range of primary particle sizes provided by the precipitation process, the
size, bulk surface area, and bulk density of precipitated particles
(agglomerates of primary particles), and the amount of solvent included in the
precipitated particles. |
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(aggl onerates of primary particles), and the anount of

sol vent included in the precipitated
weoaodziietass. Sol vent/ anti-sol vent precipitati on pCoass®esio2ss

are typically carried out im a batch process. In

general, batch processes are run by introducing, at a

slow rate under m xing conditions, small aliquots of a

solution of the conmpound to be precipitated into a

tank_containing the anti-solvent. It is common in ‘

bat c Roprasti@aniiesolyent piesiniiptientrypcessesaseg typicsygariied out in

. vent ¢ . N _ .

e g Tk R IR e S oo 8 Rl B, ot o
slowf fate iuader ynikingeconditions rareall aliqiots afreashlation of hixe

L (o 0 nsi.stent. and .
SR RoBhRIETR PliREa old B Sl e BPfisRlfert. is
c@uimamtin batch-ocessds pf tis mptaatdrm;e migi?@sg@a_ riiA (;m@ ia@i-

I [ te is. th r.der magni t ude as,
SQHEbERHYE IR A o Bl TR e
sotuton ghatos tsudfi ctiedtéy) freedfciAsconkcd tnt”f’tam()]I A @Tﬁ?i_@hlfé)ﬂ'{ #4he process

recipitate article
PR Brdiclhal G siest ARy CouisYPe P A ranam Wil lew solvent
inchi@iorle hi gh-velocity inpinging of substantially _
oppoged streans of solvent and anti-solvent to provide
bet t ePNESMANEHsQyeplpreciiation Aropasirs Enuhiehi nudeatiororate is
of§ &he/8AINd Bﬁaé#%f‘?ﬁabﬁﬁtdci@ag,r@ﬁ'a@'tér‘%%@, {iRt ﬁté%lfm&ﬁ@ are said
for exanple U S. Patent No. 5,314,506 to di'er et ~al.
to be giximgecqrHralad prcmése§.553miafagt@rnmlledo;?oeesaes for |

. I C- i 0 e

P LS e A Jo el ibfsts R S Wlcfed

methpdiywhich ischidst higbh-velpdity anpingirg obsuhstantialty pppokeze

o8t Ll SRR S RAE Bl b 2o el
rangedandi meaintdin Jow sableed irnqlilskibiin the peedipipatedi material, see for
SRPBRTD 5 AR Nous Bl 2 m0g Mt 2haf Ahe, BoBprsef. and
6,551 48 te Am-Endenet &3 sachihsf wihishngadlid<s pisirtimg chlstalt of
et 452 5] Fubindl SUBAEAL 5 astho bl onams S opining et o
sdlutibe andaintt-s6Rent to produce high-intensity micromixing and precipitate
crystals of the dissolved compound. U.S. patent 6,302,958 to Lindrud et al.,
teaches utilizing the impinging streams as taught in the '506 patent and in
addition utilizing an ultrasonic probe placed in the zone of impingement to
increase the mixing rate to a point at which the rate of homogenization of the
admixed liquids is on a time scale smaller than the crystal nucleation time
within the mixing zone. Each of these solutions to mixing controlled
precipitation requires the use of precise mechanisms and relies on precise
control of fluid dynamics to control the physical aspects of the crystalline
solids precipitated.

U.S. Patent No. 7,012,066 to Saskena, et al. (the ‘066 patent)
describes 6,6-dimethyl-3-aza-bicyclo[3.1.0]-hexane-amide compounds of
Formula A,
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within the m xing zone. Each of these solutions to

m xi ng controlled precipitation requires the use of
wonewiigesmechani sns and relies on preci se cont poi/us007/010255

fluid dynam cs to control the physical aspects of the

crystalline solids precipitated. U S. Patent No.

7,012,066 to Saskena, et al. (the '066 patent)

descri bes 6, 6-di net hyl - 3-aza-bicyclo[ 3.1

. 0] - hexane- am de conpqunds of Fornula A wherein Ra

represents t he nnletles‘ﬂgﬁgjéged in the "066 patent

as R3, Z, R4, Wand Y, a represents the noieties

described in the '066 p as net hyl ene substituted

by R and R2. One specifi xanpl & of the conpounds

described in the '066 [

3-[2-(3-tert-Butyl -urei =3, |nethyl butyryl] -

6, 6- di met hyl - 3-aza- bi cycjo[ 3. 1 li0] hexane- 2-carboxylic
acid (2-carbanoyl -1 r? °
cycl obut yl net hyl - 2- oxo- et hyd ) - ani de (thermulpdund of

Fornmula B, see the '066 patent at col. 113, Exanple
XXI'V (cols. 448 to 451 ) and col. 1259). These
whergio irfos presentadbe nadictiep deperibée in e 06patatensacRs, Z, Ry,

Wb, R RSB, P B Rt o

metiylena dsibitifubed bmali aadByt Ooe spheificresainipletofahe compounds

SRR R o bl 2SR TEREkE ) QG 858 vt

Gﬁedmmmlemmamicydegs il [D]lae e - ze@&bbxylai adi@ r(mﬂaaba@ﬁyl 1-

APl).. for | e co o d of For A or
oYy E TR s RS IS LBRsRermind: i Spaaia B, sdo the
oascméht @lScolf o1 3ERRAGPIpEe XDXAVI(BSIs anmt@umw and col. 1259)

ggl onerated particulate materi al having an avera

Te?fi%Cqu%mﬁﬁd}%@ desitrble wropedienas iwpapiis: € vinust( CV)
p@té@séinrﬁmslt&gtm o tr%gﬁbﬁt SPHC HfedfIb LY, | ow

amount s of included solvent, and a sharply defined
nelting point. It is preferable if a conpound can be

crystallized as theqgynam cs of crystallization can be
enpl oyed &lgi insure hi gk purigy, and utilized to insure
3 2

SES O
H3C CH3 \\\\\ "2 NH
2
H
N
>_ O
..
H3 /\\ 3
CHs Formula

B

When incorporating such compounds into a medicament for the
treatment or prevention of conditions amenable to HCV protease inhibitor
therapy, it is desirable to provide an active compound used in a
pharmaceutical formulation (API), for example, a compound of Formulae A or
B, in a highly pure form which has consistent physical properties, for example,

in the form of an agglomerated particulate material having an average size in
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uni form physi cal properties. Attenpts to provide the

conpound of Fornmula B in a crystalline form have not
worbtomitisosuccess. I n the provision of compoun@eT/US2007/010255

suitabl e for pharmaceutical4use it is common practice

to purify and isol ate pharnaceutically active

conpounds by precipitating the solid conpound from a

soI ution of the corrpound One common preci pi tati on

thod, ternmed herein "the sol ution/antj-solven

t“ﬁé‘f"ﬁ&r‘ range, With AQRTERI PRYtiGHIRentjza dissribution Qﬁnst'ﬁﬂ‘-snt bulk
dedisity! Rl BRTEMHS &f inti®d&d §élftht3'éHH a IRBHAY déff n@B meltlng point.

anti “solvent to provi de a sol vent / anti-sol ve
It i§i BrefRrablenif iheemPPHRA g&si be arvstaficehas ibe drYé\aUU@%I of

c &Eﬂﬁbgbﬁ%arfﬁé: ghﬂﬂ&ﬁé& to i ﬁ%{eﬁgnf@ %‘% g{lflﬂzﬂi g; insUfe

desired conpoun d an antr -
unifenpopitgsicarprepprtiasar Atteapts td peovide te egmpegadefdmmula B

ln%{)&n‘[%'s%lﬁr?é?orm R@vé?u?;@?oé}’ggpfl +é&%' ds formng a slurry

rising precrpi es and t he conbi ned
sol \Aertheandvmmn of compolnds guitdble/be phialn@aceutical use it is

B ol 18 R Blrpd el v ek Tgalt 2t compounds by

prebmtaﬁhb Ithe solid fmhepdtﬁwd)fréﬁ'i HisbRltRm GMthasyrMmPsWsd. One
articul ate rmterl wWhi ch hgs highly varied

mppcsprgcgqlffgogr{ae qﬂ dermeg, herein ghez%olgflon/ang-solver%/t

méﬂh@idﬂ N cHrasd dif BSHixicg b%ll&ﬁﬁpﬁfjﬂ{e}’déélﬁ&:ﬁbém%éhheﬁnto a
LjrgiI,(athe articul ate rraterlal produced fromthe

HEENHPMAUNS AT BPRNEs20IVRAY togvervide asoprest i/ ginfizrqlyent mixture
in IWI'QQN ¢he @l%str@é &'}Wﬂdjhﬁé rg&lﬁégﬂ é?lﬁbﬁi'iﬁvhgegrcflﬁ@g‘t ﬂ%%n

batch crystallizer by the solution/anti™-sol vent ]
mixing gsoiitipneel e desitedraempoandgiicdcan astizgaleent, theldesired

prod\),llﬁg%mf’”g{ "? %V\%t%'% % gé%ﬁ%es ﬁ%@l(ﬂ@lfattgﬂ'gm the

camyineg ltqwd,s fayming aeslafry Cphmr@m@s)semnttdahedenhrhoﬂeseand the
co%%,nga ddie ,{tq%,{g g}f\tlgousg% gh{&er than a particle form

accor di (bj ectives and Summary of
t he Whearnhecsnl#enwa rdirsolivehhmetiood goappliedvtathe srovisdole af the

coirr‘cip&r% E)P egrr%{llao éolxladtl)gt%h crystallizer, there is precipitated an
amorphous, particulate materiat which has highly varied primary particle size
and a wide range in size of agglomerates, necessitating secondary
classification of the particulate material produced from the precipitation
process. Moreover, the precipitation product of the compound of Formula B
provided from a batch crystallizer by the solution/anti-solvent method yields a
precipitated material which retains a widely varied amount of solvent, batch to
batch, and often provides a product which either requires a prolonged drying
time to drive off the excess included solvent or has the form of a gum rather
than a particle form, and accordingly is unusable.

Objectives and Summary of the Invention

In view of the foregoing, what is needed is a method of providing a
compound of Formula A, for example, 3-[2-(3-tert-Butyl-ureido)-3,3-dimethyl-
butyryl]-6,6-dimethyl-3-aza-bicyclo[3.1.0]lhexane-2-carboxylic acid (2-
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conmpound of Formula A, for exanple,
3-[2-(3-tert-Butyl-ureido)-3, 3-di nethyl butyryl] -
W6 260727880 hy| - 3- aza- bi cycl o[ 3. 1 . 0] hexane- 2- caPooB00¢/010255
acid 5
(2- car banoyl - 1- cycl obut yl net hyl - 2- oxo- et hyl ) - am de,
the conpound of Fornmula B, in a solid, high purity,
precipitated particle formand/ or aggl onmerat ed
particul ate for the nmethod consistently yielding
C%r@ﬁ'rfwlﬁaquigb'e\g'}mﬁﬂmh%@&%etwbeml%rth@mp@und of Formula

SRR 2 So 2 ATk, pieRTDEROY paritle Rifrh AR tagiiiheh oo

palﬁletuwwqblpmfaneem\epmd i:cma'sterﬁmdneldlrmjmltdsdm\pngﬁ Ersow size
' | .. o tit

S8 Bkl KRk SR SR ol PRANE LA ago om. =

namimrumydsle:agﬁh nwgeifdedggy)mémt@d psetiduléuevaml pegtipitated

el rO%had fudu PR ind tes i el Bleorfotoverthe quantty

oﬂilﬂﬁmwdscﬂflelﬁormlééb éndfd@helemﬁbh\@es Qnﬁ%rﬂa@vbﬂféges are
i doJ-S. S-.di net hyl - butyryl J-e.

But vyl -
prog/qu?Q ﬁyﬁh%%%%erﬂ.'ev%nw . 0] hexane-2- carboxylic

aci dAcc:ord|n5|;ly, in one aspect of the present invention there is disclosed a
( 2- car banoy -cycl obut yl net hyl - 2- oxo- et hyl ) -am de

ebRsipitating asompeyne) of Roemulanby foRexamplel Bd2-(3-tert-
ngf; E*?'S’EZE% fdﬂh@iﬁ%@ y@u @e@]ﬂ%@p@w sﬁélbgéofc‘iﬁi hLH?ex%ne—Z—

CRRbOKYic asﬁ*p@?r@arnb@m%rhbum!phgtyérngthyéammeandbawm@ ﬂhe
cShpbURCTATERHIy ), FPSE T B SRR 3 comorin
pdmary partafies within arsizé range offiiom abbeut 200 sonie abmljtd300 nm,
ipt th S
e PRBEHSTE BB ircE stRABR of 2ol gt ariBound of
Fatmd:lathnisuai étreaarnbf an aptieadiventtfor the emnpbluod,offRurmula B
oS8R Bl 8RBl M S S s s
pefeired abnyaiataivahg R@no@ds h&ﬂ@er@k@ybf b S8RtiohstERMR at a
to mai ntai n_the Reynol ds

f
RSB sk S e T L S SHaon . a vae

of #ABhsPABYIt 50000 mdteereferhbly AlameVeH At8eabt éBodtQ?i?a@O more
about 15, 000, nore preferably at a val ue of at |'east

preferably et valve ofiptdentt abRildithedRs In some embpeimeatstibis
pl‘“e(f@fli’éa o Mh@intdih SRERARVIS n@MbHeF & S HRNIsCREMUNRIHmM at a
value of at least about 9,000, preferably at a value of at least about 15,000,
more preferably at a value of at least about 20,000. In some embodiments it
is preferred to combine the streams absent any co-current component. In
some embodiments it is preferred to combine solvent stream with an anti-
solvent stream at an angle substantially 90 degrees with respect to the anti-
solvent stream. In some embodiments it is preferred to combine the streams
absent any stream impinging component.

In some embodiments the inventive method comprises utilizing a
stream of a solution of Formula B wherein the Reynolds number of the
solution stream is maintained at a value of at least about 5,500, and the

volumetric ratio of the stream of solvent and the stream of anti-solvent is from
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sonme enbodinents it is preferred to conbi ne sol vent

streamw th an antisolvent streamat an angle
weubwiiargsial |y 90 degrees with respect to the PCT/US2007/010255

antisol vent stream In soneéenbodinents it is

preferred to conbi ne the streans absent any stream

i npi ngi ng conponent. In some enbodi nents the inventive

nmet hod conprises utilizing a stream of a sol ution of

Formul a B wherein the Reynol ds nunber of the solution
abﬁu’te&iﬁfﬁ 1 akouitlad melution:anti-gplyensfpreferablysabetitolit

t]%)rgan- J}ﬁ.volumstric ratio of the stream of
ent and the stream of anti-solvent is fromabout
1 15int sorapenbadienands it is pretanteéd somaintain fheofegicabbf/the

o Bk RSB B AL M o bl SR R B ot
teirﬁ%ér@f(ﬁ@t of fibnaibelit S8R Pacl, Asdesssade Fé%lal'gﬂlgbout Qb%t 25

-sol vent occurs at a tenperature O from

°(9£<g%b6g914 o*é5cl‘brefé’rra%‘i é@pﬁt # R ?b’rtne{'n?'%%réﬁ Qs

reterably, e equ
bél@/@é@a%eb&ilﬂﬁﬂﬂahb Qhé @z'nﬂtéd?\Verﬁerdﬁ’r@ lélma':ntéumééﬁﬂtt a
occurs i s maintai ned at a tenperature of about - 15C
tempeyatmreaftabdiuretb 3Ci tin issnp efrivodédents it ptefenet he maintain
anti-solvent at a tenperature of from about -25Cto
thekamtl-saiR86} apa edrepebaturabf frohreabentns’ € ©f albdeiu202P,
OC. In sone enbodinents it is preferred to maintain
preferadly ot & aempbrdtire epapeun@ 0T CFon Bohfe Bniodiments it is
tenperature of from about -10C to about +20C,
prefesred &b maiataimthe aplatian nfdhe fcoatmutnddofd ommuladsrat a
enbodi nents the anti-solvent and sglution are cool ed
teffap%rﬁglr&é%ﬂfm apoib o1t (ot abRyt ¢RE PeBFQfﬁ"%t?'yﬁtl@ temperature
ui pngnt in which the solution and anti-solvent are

te - frbﬁomaﬁmbedmerms)&hﬁ@nhe@lve@t afpiasaluélenaare cooled

toqﬁté nt t e‘%?rta E!so%l%n‘gg meqrflég fer:&%&/the
soletidvy lantl(%frttl 6l ot dn‘e eshbinddVGEexanpRe, %‘Hn%@ﬁé TekNis
sorremffrrbodl nents preferably the solution contains an

abpmbiRNtdsmRAIARIef

In some embodiments preferably the solution of the compound of

Formula B comprises methyl-tertiarybutyl-ether (MTBE) as a solvent. In some
embodiments preferably the solution contains an amount of the compound of
Formula B providing a solution having from about 80 mg/ml ( 0.15 M) to
about 250 mg/ml ( 0.48 M) of the compound of Formula B, preferably from
about 166 mg/ml to about 200 mg/ml of the compound of Formula B, more
preferably about 166 mg/ml of the compound of Formula B. In some
embodiments it is preferred for the solvent to be selected from methyl-
tertiarybutyl-ether (MTBE) and a mixture of ethylacetate and MTBE. In some
embodiments preferably the anti-solvent is n-heptane. In some embodiments
it is preferred to substantially remove water from the solution prior to
precipitation, for example, by drying the solution with a drying agent,
distillation, or CUNO filtration. In some embodiments the solvent is acetone

and the anti-solvent is water.
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Formul a B providing a solution having from about 80

mg/mM ( 0.15 M to about 250 ng/m ( 0.48 M of the
woaopgaargoof Fornul a B, preferably from about 2E®/USRIM010255

to about 200 ng/m of the conpound of Fornmula B, nore

preferably about 166 ng/m of the conmpound of Fornul a

B. In sone enbodinents it is preferred for the sol vent

to be sel ected fron1nethy|tertiary but yl - ether (NWBE)

d t t h | t
B R A R R o R L
profeSPBP uﬂrmﬁgw@@ﬁﬁmduw bRIRICEr StRshrh &f SOARIGHE hd Bh¥-

remove water fromthe solution prior to rec:l{;qltatlon

sopvant Soasmng a %yrmpyusﬁbfenhearstw@veahaw regipiatadparticles
(mﬁ% %ﬁur@é‘ Shiddré 'e%‘bocﬂfne%@ i ?lréfreﬁte'd% %%ﬂhuiﬁ'ﬂﬁe initial slurry

mbodi nts the solvent is acetone and )
froamttlhe sedigarwhere thet solulion godwndingrlvenieanescombinged to a holding

[ d c [ .
o FAIE O Sht I CPAO A AREBOREETE, Gfponaly. o
statlrdrrmmn ISGﬂISImJHed lfmlmamgwdmtsbem;endhesmen@mg reglon and

ntl ent pitated particles, (init
o5k g Bhia Ry & S0y et slbpfocosses
utnoznm@un: t:ohhneumurmy |baén<|ﬁédjsurga|ﬁ1rafredrlgtam Sgd amtinbslivent ibis
n nti1-sal yent, are lned to
préfanted B cnlkts Mo oreapiegn sty $as 85 mderteainines splected
frc?ﬂ’@&bﬁamﬂdth fﬁfﬁtid?ﬂatmdliqbeglﬁlfﬁgﬂﬁcbrﬁ m xer Isddlh sIogsed in
e condaul be en e e | ONn an ol ai
t anNtSHB8 GRRRFIERNtR & '%lpu? Ogtoc‘zfﬁ'&&éf'&js lupry f%ﬁgd by
COPRISTRRRP SPeathk | df EoNgtich 5ﬁ@falnﬂ§@%hv.rbé %ﬁﬂﬁ? sémeaand)f
solution and anti-solvent it is preferred to collect

addiffonaiyGasy avka digdiliatien isjer A the coleetededHAYques
sel gptefnd %ﬂ%&(ﬁﬁ@ﬁs’tgw Igrg rofer feridd @R fePodn amo unt ofA thd that

centrlfugatlon odinments it 1s pre erre
prewvides s rasidualisiviry hagingsa vblunse nthieh iyfront abest 9 vol. % to
0 h
ot 800 R GEL G, Vol Pl ol 3ty gy -
vobwhkeaftfexm sibout YO vai. %otmelmmdﬁcﬁ[) veln s ofthe mitmleflery gdiume,

it bR o BN arvlutrk Wk ok “PhighiSbRE oBe W St e

initial slurry volume.

In some embodiments the distillation step is carried out in a controlled
pressure/temperature distillation regime to facilitate reproducible
agglomeration of the precipitated solids (precipitated particles), thereby
forming an agglomerated particulate of controlled chord length, bulk surface
area, and bulk density. In some embodiments it is preferred to perform the
distillation step under reduced atmosphere conditions, preferably under
pressure conditions of greater than about -0.97 Bar gage (barg), at a
temperature of less than about 32 °C. In some embodiments it is preferred to
distill off from about 18 vol % to about 22 vol % of the initial slurry volume at a
temperature of less than about 30 °C. In some embodiments it is preferred to
distill off the first 10 vol% of the initial slurry volume at a temperature of less
than about 26 ‘C. In some embodiments it is preferred to distill off the first 8
vol % of the initial sturry volume at a temperature of less than about 25 °C. In

some embodiments it is preferred to distill off the first 6 vol % of the initial
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about 25 vol %of the initial slurry volune, nore

preferably to provide a volune of fromabout 90 vol. %
woao@hneaso 30 vol . % of the initial slurry vol urer/usmineo0102ss

preferably to provide a slugry vol une which is about

one third of the initial slurry volune. In sone

enbodi nents the distillation step is carried out in a

controlled pressure/tenperature distillation regine to

facilitate reproducibl e aggl oneration of the
sigFy b Mgt @ Rnparatyrs etleps tharabput 28¢Cedn, samer eby

'  Dar L 0 [
e REifnar RERATREa o PiARa 4l A4l ROt ARl sy
valume ahddempenatyre of lessghehahoed 220 Gelrf sommetérebodiments it is

PiRErel A it L R HRR 2 vl R e hTET SEFA IR B dn™
tembperature. SfleBatharagbo(b21 9f, at a tenperature of |ess

h bout 32 C..| mbodi ts J.t i f, d
to dlEepme PO Rlowies Concaneatamn e RSy the

priceBeuitiet campsises isoldhy e aggnidrarsd ptabtrcena?% B)Eglﬁration
IS prererre

h bout 30 C. In sone enpodinents it |
fﬁ'sa?ﬁd% washing theditercakenwith aligyel Qfiant-pplvert- & Sl
evlodifRenis itid pravefral 4o vadh ﬂh%sﬁtért&ReWh-l?é)tgn?quual in

sone enbodi nents it is preferred to distill off ) _
vglumg togabejit 4digtes: the Yalumenf thediltey cabeute seme embodiments it
. t : ¢
ISASRATA N Gt thE il ok gﬂmt% rﬁ‘?ssstc?f pRESBEN equal fo the
mass afithae filtae caliet imsome embedirnentsdt isspredensed 40 washdhe filter

' _ ¢ : i

RS2 80 o 2ol SATE) FIBRCL TS s bie. m some
embiodiments itiis prefeiraddo avash thenfilter ataiceavitti ahtissolvédrguntil the

' ts. ' f {
r R e oYkt 7 e FREP GRS TS Bop Yon BiF eBBIEH i Bpput 1.5
wtgb.ume at a tenperature of |less than about 2 1 C. In
eSS A7Goime s, BB B Al Gled iocess urer
compligts agyihgahagedlatsy a@g_@mﬁéw hidicald in itthé BaAtHiem
foll owed by washing the filter cake with aliquots of

eyitonrsehtaha tempesatee efifodi abowuis25 £ A © abaitets 86 fona period

sh the filter cake with n-heptane, equal in
sufficient to reduce the total residual solvent to a value of less than about 1.0

wt. %, preferably less than about 0.8 wt.%.

In some embodiments it is preferred that the concentration of 3-[2-(3-
tert-Butyl-ureido)-3,3-dimethyl-butyryl}-6,6-dimethyl-3-aza-
bicyclo[3.1.0lhexane-2-carboxylic acid (2-carbamoyl-1-cyclobutylmethyl-2-
oxo-ethyl)-amide (the compound of Formula B), the volumetric ratio of the
stream of solution and anti-solvent, and the linear velocity of the combining
streams are selected to produce a precipitate of the compound of Formula B
having a primary particle of less than about 1.0 micron, a median precipitated
particle size (aggregation of primary particles) of from about 1 micron to about
2.5 microns, preferably about 1.5 microns, a precipitated particle size
distribution of from about 1 micron to about 50 microns and a level of included
solvent of less than about 1 wt. %. In some embodiments it is preferred to

select process conditions producing precipitated particles in the initial slurry
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vol une to about 4 tines the volume of the filter cake.

In sone enbodinents it is preferred to wash the filter
woabk®/mrsh a mass of anti-sol vent equal to therPaBaS2f7/010255

the filter cake. In sonme enbodinents it is preferred

to wash the filter cake with 2 aliquots of antisol vent

equal in mass of the filter cake. In sone enbodi nents

it is preferred to wash the filter cake with

anti-solvent until the residual solvent level in the
having & beligaurfasce @'@@ efifsemiabaut A6onf/gitor abAB &R mi/c preferably

fré(ﬁz\ftard< +1 ﬁf’g% {Tﬁﬂt‘ésmzﬁ%r | Se&ﬁw?”éﬁgoﬁ[}ﬁeﬂs it ‘% pre derred

th@fgjeohmomesd qmdmomsl prowidimg arsdu apr‘mlmrelrelnm salidsantthatslurry
a tenperature of from about 2% C to about /45 C for a

haye pseftening ppim of fronp @@95&2%& tcbaaputr@},. §u @refesally from
to a vglue of less than about 1.0 wt. % preferably
ab@its?% h&rioaafeit &) 8CwInsome emlmmitnsenfea‘emedu te carry out
p red t hat centration of " o
af’égr%t"a 0P Rter o8 ¢ }JS)"“ agy gp ?tﬁgils'%ﬁﬁl' W‘?%} Cé"@t'er‘ﬁé’ﬁ!?!“g an
%gl@ﬁiﬁrbt‘é@ battichizte - HHWaw@sQﬁéb@éYéé ceaﬁgé gf from about 5

car banpyl - L-cycl obut yl met hyl - 2- oxo-eth -am de
aﬂ 8- tfb?ﬁmeaerepodmén%t @rﬁrﬁf@ree io pelest

d'tshﬂiatﬁﬂ sip &ﬁnﬁ%rﬁ’é %{@Hlﬁa %rﬁé‘éélbﬁ‘@r&% padiedidt8 ‘F\avmgda

i near vel OCIt he conb Ing streans are sel ect

megligf BHUFC%JréaCﬁﬁ éfﬁap@ﬁﬁb@ﬂo? n’t f& conpound of Fornula B
havi 53\9\0%691 é% X %ﬁ% Ppééaerﬁfm\}eﬁﬁ%n |QQHe??8ME|011 &a

m cron, pitated particl
pf('%\rgga@fg}ettqad) foropulatiombayinga thuﬁi densityf of from atbauft0.4 mg/ml to
e
alloft 68 hril pirefaityd GOR nd SE 2R L0t g apevpec
dénsity ahabmutlo G angmi, andbmurbpidingitoe mggldmrb’@deﬂxarﬁﬁulate

Pl T8 ABEoIENeg p i Ly TR biah st oSS hents itis
predaded Ifonmaog@dwmmamtbat trRedtidretcesornpritb&ip to 50

sl urr vin buI rface rea of from ab
Wh6} #ﬁgwrﬁs 35?@#’ Pf%ffﬁrﬁﬁdﬂt%?grdoa"ce

witB/tHe tpPo edsibf e .5\/6&{.0@ pr’eﬂar‘éQgES@ FROMIARINLS tol14 $t.%
{eferred to sel ect process conditions providi

IaBfqse anRBY draio; Refealid 4w Yrlacksgrnponydrate, up to 6 wi%

croscarmellose sodium, preferably 6 wt.% croscarmellose sodium, up to 10
wt.% microcrystalline cellulose, preferably 10 wt.% microcrystalline cellulose,
up to 15 wt.% pregelatinized starch, preferably 15 wt.% pregelatinized starch,
up to 6 wt.% sodium lauryl sulfate, preferably 3 wt.% sodium lauryl sulfate,
and up to 2 wt.% magnesium stearate, preferably 2 wt.% magnesium
stearate.

In some embodiments it is preferred to prepare a granular
pharmaceutical formulation by a process comprising:

(a) forming a first granulate by a process comprising:

(i) blending an amount of the compound of Formula B prepared in
accordance with the process of the invention (AP!) sufficient to
provide up to 58 wt%, preferably 55.6 wt.%, of the first
granulate, an amount of microcrystalline cellulose sufficient to
provide up to 6.0 wt.%, preferably 5.6 wt.% of the first
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have a softening point of fromabout 20 C to about 50
C, preferably fromabout 25 C to about 50 C. In sone
wentdizrsnts it is preferred to carry out a PCT/US2007/010255

distillation step on the iniotially collected slurry

under conditions yielding an aggl onerated particul ate

havi ng a bul k surface area range of from about 5 n2/g

to about 12 n2/g. In sonme enbodinents it is preferred

to select distillation step conditions yielding an

aggl oner at aaarpdate an amungof Ripoelatinizesh starch ssifiidientcto

area of ab fo f &

i nvention s té r%/rowéugn}]gér %hyr ?rgceu é’g{fqﬁglﬂﬁ

f or mul at i ogranatey am ambhndeﬁelqs;cauﬁeﬂmmadbm sOffigient to
ng/mM to a 0 Y en

about O. 478%{;# g)n%g{}i%a(ﬁ‘p r(?f%@gf ?’f% )%1 ﬁ? ﬁrs%ﬁranulate
ng/ M, andaadrr amdn@tblﬁlacﬁms@ggimmﬁ%@bmbhcw pic¥ide up
repared i cordance. with t nv i on

Do e oul Rl i R resh ga € athon ety Siat pdhulate, to
phar maceut pe@\hdécymsltawgmrmmmuwese up to 50 wt.%

APl conqri si nr?LHt he conpound of Fornula B prepared in

accor d&hce IiaiHating t'b@ Huxiige fforp gten ‘Fﬁﬂv)nt‘ﬁm a granulating fluid
pref er abl y c8fhpisirtg éﬁ'amHﬂ’ntt& %édWm fadrd FélﬂﬁfeéSLS sufficient

nmonohydrate, preferably 'act ose” nono

up to 6 w9 @f‘b‘é@ﬁM@e‘lOI %§e~t§/omr@f@rapise$&wa/y06thﬁtfn%
croscar nel bﬂa:'rg% afg *égbl\%e IB%&lgm%n%)%ﬁ%‘:é%&él%la'bB%t

cel | ul ose, m crocrysta
cel | ul ose, Sa}zielﬂéml®meﬂ/@mf‘ég>é|$m8 ni zed st arch,

9 I .
Dr e 1 )Y L M P B BRSSPl B Pt
sul fat e, agdampate)sﬂewt % magnesi um st ear at e,
! W L0 ' t t
erbodt ity STYiPhii SRARERR U b8lkg n o filbunt the
phar maceut geaulbte dispédyison Idsxs én fryieg SO0y inesd thgin 2.5

(a) formn Q/fIrSt granul ate by a process conpri sing:
(i) bl endi ﬂﬁ an anount of the conpound of Formula B

pr ep@) @silling the dried first granulate through a screen to provide a
classified granulate;

(c) forming a second dry-blended mixture by blending the classified
granulate from step “a(iv)” with an amount of microcrystalline
cellulose sufficient to provide up to 6 wt%, preferably 5.1 wt% of the
second dry-blended mixture and an amount of crosscarmellose
sodium sufficient to provide up to 6.2 wt. %, preferably 3.1 wt% of
the second dry-blended mixture; and

(d) forming a granulate pharmaceutical formulation product by dry-
blending the second dry-blended mixture with and an amount of
magnesium stearate sufficient to provide up to 3 wt%, preferably 2
wt.% of the granulate product.

In some embodiments it is preferred to provide a medicament in
capsule dosage form by filling capsules with an amount of the granular
pharmaceutical formulation prepared in accordance with the above-described
process sufficient to provide a desired quantity of the API contained in the

particulate formulation. In some embodiments it is preferred to prepare the



10

15

20

25

30

accordance with the process of the invention (API)

sufficient to provide up to 58 wt% preferably 55.6
woRodh12edsot he first granul ate, an amount of PCT/US2007/010255

m crocrystalline cellulosewufficient to provide up to

6.0 wt.% preferably 5.6 wt.% of the firstgranul ate,

an anount of pregelatinized starch sufficient to

provide up to 18 wt.% preferably 16. 6 wt.% of the

ranul.ate,

t . of [ odi um
oL ol i
granutatidn, tdhwef Ml bqlipbd WiE a é’é"r@eﬁmg@m{j*ﬁtﬂ‘gm@m&se a fluid

m)noh drate sufficient to provi de
beg failﬂci/a Bry gnillieguipped with afdoreen.paxing @040 inch holes. In

St 1810p AR BB B o o
blepapr.i si ng an anount of sodi um | auryl suI fate (SLS)

ot oL ERSPESTOBIMENE IR PR fraP i it Bisslatiyfrom o
mivties memieaby by dipdlend 0eK of m?émow?ugiﬂFmﬁm&B (APY),

t

PSRt T BoRraR R PR 3PEvE dpschibsy prapipitation Methed and
u@ecaaslpmepamﬁe pdtred.0 mgﬁfe-ﬁic(dd th%lihltele &Seslm{kﬁsﬁ rﬂn%h@v& &F lactose
mepRRY e L2 EhR0 G pesdePRlokzed Sintha PEA A G AT arasspEBRlose

sddiug WMRthé'fﬁlﬁSdrﬁlLtﬁéngéé'i‘HlkﬁIrS’ Iﬁ%brﬁ@émﬂ?ﬂilﬁ tsn is
hl ended m xture | en |n%he cl aSSI

pr&?%rﬁ@? lop q¥|gﬁ]%gla9ulq r}g,ijlwdqump@ﬁng g of sodlum Iauryl
sufRe Qfiss6hed Ir @3 of Wb%ﬁ%rﬁ‘fi GirftMte! dtﬂngrQ‘ﬁil dé‘bomtiﬁure

6 W % referabl 1 wt% secon
unflhqy @eml%@u p@M@iﬂws ebservssk clarsarhe @sebodtments it is preferred

to dry the granulate in a fluid bed dryer until it demonstrates a loss on drying
of less than about 2.5 wt%. In some embodiments it is preferred to mill the
dried granulate in a screen mill equipped with a 0.032 inch screen to provide a
granular material having an average 32 mesh size. In some embodiments it
is preferred to blend the dried, milled granulate with 4.0 Kg additional of
microcrystalline cellulose and 2.4 Kg additional of croscarmeliose sodium to
provide a second dry-blended mixture, then blend 1.6 Kg of magnesium
stearate with the second dry-blended mixture to provide the granular
pharmaceutical formulation.

In some embodiments, optionally, aliquots of the granular
pharmaceutical formulation described above are charged into gelatin capsules
to provide a dosage form having the component weights shown in the table
below (each dose having approximately 200 mg of API.

Constituent Function Concentration

(mg/capsule)

Precipitate of Compound of | Drug Substance 200

Formula B®
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sodium sufficient to provide up to 6.2 wt. %

preferably 3.1 wt % of the second dry-bl ended m xture;
wand7(idy3sbor m ng a granul ate pharmaceuti cal forPauiuaRi0ox010255

product by drybl endi ng the 1gecond dry-bl ended m xture

wi th and an anount of magnesi um stearate sufficient to

provide up to 3 w% preferably 2 w.% of the

granul ate product. In sonme enbodinents it is preferred

to pravide a_nedicanent in capsule dosage form by

fill}iMigroepalineeipeen pRindsiilst of the grarf@l ar

phar|maewietNigahydiad mul af Fioe prepared ' accosdance Wit h
the B R Sty PT PP RRRant T erent—to—provide—=a
desilred quantity of the [ “contained in the

par t|iFeeackiinzed Sl at | ohBinfH some ermbddi nent® it is

pr ef e:‘roﬂﬁdxna@ryp&efpare tﬂ&frfalﬁlﬁﬁt granul ate usnpg a high
sheat Hat-er efeht-Rg iﬁﬁ—w a
wet i é\sg!rﬁn&%égégﬁ wi t h Lﬁbélgiﬁgpn havi ng 0. 375 inch

hol dLwiged WfFrd bed dr yeProssdnedidry il | eqéi-pped wi th
aa sr(:arpeleaNEtammgugﬁlt 04 inch holes. In Sogmoo o
enb 5T c. et 0—C oLty rout—ety enei— g
oper %#ﬁﬁi&fnncag&% Cégﬁam Cﬁpﬁ‘h{?&h enbodllne%%t s It

f%r rP&CﬁﬁsdeeeYa}PP@‘e af"ﬁnhﬁt"eanpf@@wf'@g Wmsere
madcp ‘39 3 vgu WisPEBeTKVE refme.(o

°/ act VI or recuplta Qual rmulatlon welgh?t1 adjusted
B (A%| ) c@ﬁ&ﬁ rlal ’n rP Ch

above- descrlbed preC|p|tat|on nethod and used as

pr epAnethervaéde\,cﬂ oP tHedprdsemit Q’i\@?ﬁibﬁh@'tlhé Tb@oﬁ@ibh%f@éosage
| act ose rm?o’é%drat 12 0

fofT MBS e A S L A1 T ran akghammeseisioal fasrmdation
carnpiisingtup tRE8 Wit APT 6t tHe dorRb80RE &f ForHui£ B, hB Y Rt.%

enbodiments it is preferred to provide a granulatin

qra?fasailm P§|"ﬁ'@32, WP kg 1§rwg%dpme|l%tmlwd Starehatep to 4 wt.%
crdsééﬁhémé §bd‘|§n’c<91p9t‘o1w?% gd%‘t’?éé’nwn%g Wgété Lh8 S 6 wt.%

| ended m xture until no
sqsb@'@r LY suﬁaée)rfgrtbﬁb@aam@zad by @ tpulbfd@rnsém of frooh gbout 0.4

e L L L e
aggloeratesoparticntade icheracterized by@ bﬂlkrmﬂrfbdeoamal of ftdra about 5
m?/g to about 12 m?/g and a bulk density of from about 0.15 g/ml to about
0.19 g/ml, said dosage form further characterized by containing 800 mg of of
the API and exhibiting a Cmax of 2106 at about 3.0 hours and an AUC of

7029 when a administered as a single dose.

In some embodiments it is preferred to provide the above-described
pharmaceutical formulation by substituting for the above-described AP of
Formula B, one or more compounds selected from the compounds of
Formulae I-XXVIIl as described herein. Such formulations can be useful for
inhibiting HCV protease and/or capthesin activity and have good dissolution
characteristics to facilitate absorption of the compounds of Formulae 1-XXVIII.

In some embodiments, it is preferred to select at least one HCV
protease inhibitor from the group of HCV protease inhibitors referred to in the
following documents (which are incorporated by reference herein):
US20040048802A1, US20040043949A1, US20040001853A1,
US20030008828A1, US20020182227A1, US20020177725A1,



10

15

20

25

30

35

dried granulate in a screen mll equipped with a 0.032
inch screen to provide a granular material having an
waver’agesd2 nmesh size. In some enbodi nents it PET/US2007/010255

preferred to blend the dried, mlled granulate with

4.0 Kg additional of mcrocrystaliine cellul ose and

2.4 Kg additional of croscarnell ose sodiumto provide

a second dry-bl ended m xture, then blend 1.6 Kg of

magnesi um stearate with the second dry-bl ended m xture

UB20B26060847AS, LS200P926RABAAC IRAABI00BETARRAS | on. | n
U388 808264 IR ! B RARIB0ABIETYA12LigHifisHoRUabBR97 anul ar

armaceuti cal’ formulation dest bove "are’ char ged
USRDGSQQBaEZmAdab§m0@§0263576AﬂdUSQOﬂ@@Q@éQBGAnLhaV|ng

Ug2B0AAReRa0A 1 BSHonR0B 0551k P 0RB T AT MiioRS7 SE0n2.
UB660628ilBY; JPY apavasizA, WoOon m&wn,ausfsas?igebelgr . '
eP1667 820 ThuRRagB01BR0RAT0 AP EB00Bb g4 A Gidasketat,
WIOOG2@A00A twdmomﬂawptzawwmgabﬂAQITW@Qogm00900A2,
WSO o7 GFA T S 2oHUR2 5541 A1 18 ¥D0a00haT B &4 URGis0spoze 1,

Ug280886202977 A MW OSHOS0 FM AN (P00 3R 7YY ar
V\Pharm:\ceutlcal fornmul ati on conprisin to 58 wt.%

R S o B ASES Ao i 00 663 S0 W Q00O A,
WOSIOET JPAB] U5B2678Y ) i 0@‘320@?0% 8703aM4, Ys20030186895A1,

regel atinized starch, U Y% croscar nel

QﬁQBWE%‘n,GN\QZWQﬁ&%QNMW@AQB@&C’»&A(] up to 6

R ARA G N oA Bl o, U0 F PR ©

u&aeomaeeeaom eV\t@?‘_@OﬁOJZ%(M Abr\WiQI0a4O38A6A 1S an

w@%@¢ace arealgﬁﬁﬁjéﬁﬁégﬁa? w&&§b9§3§83§?§%3uhé/g and

WO 0400151 A Y, WIOZ00B068103A 10 VB 20b5D3a85082ut 0. 19
g R AL RRRERE, o

VWD 2QUIBEB 12 7 4500 W CR (D 308333 0A V0280808092622, WOD040745A1,
UBREEBETEB"° 8508285184 8A5 O%0248157A2, WO0248116A2,
WO2005017125A2, WO0022160A1, US20060051745A1, WO2004021871A2,
WO2004011647A1, WO9816657A1, US5371017A, WO9849190A2, |
US5807829A, WO0005243A2, WO0208251A2, WO2005067437A2,
WO9918856A1, WO0004914A1, WO0212543A2, WO9IB45040A1,
WO0140262A1, WO0102424A2, WOO196540A2, WOO164678A2,
US5512391A, WO0218369A2, WO9846597A1, WO2005010029A1,
WO2004113365A2, WO2004093798A2, WO2004072243A2, WO9822496A2,
WO2004046159A1, JP11199509A, WO2005012288A1, WO2004108687A2,
WO9740168A1, US20060110755A1, WO2002093519A2, US6187905B1,
WO2003077729A2, WO9524414A1, WO2005009418A2, WO2004003000A2,
US20050037018A1, WO9963998A1, WOO063444A2, WOI938888A2,
WO9964442A1, WO0031129A1, WO0168818A2, WO9812308A1,
WO9522985A1, WO0132691A1, WOS708304A2, WO2002079234A 1,
JP10298151A, JPO9206076A, JPO9009961A, JP2001103993A,
JP11127861A, JP11124400A, JP11124398A, WO2003051910A2,
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In sone enbodinents it is preferred to provide the
above- descri bed pharmaceutical fornulation by
weubwii2tasbi ng for the above-descri bed APl of Fecmuisa00B010255
one or nore conpounds sel eased fromthe conmpounds of
Formul ae |-XXVII1l as described herein. Such
formul ati ons can be useful for inhibiting HCV protease
and/ or capthesin activity and have good di ssol ution
VVcharacteristics to facilitate absorption of the

( FAd W RASAD SRV IW 020014026&@6@\%&5\@% hB379A1,
U?Eﬁbgztgzgf ?\?%)?nG%)%go??L%&é WW ot ease ’i nh |W287A2'
WQMQQQQZDAZ‘; WWGQ&IGOQ&SB@\QOI WO@QQBQ 0P VWROAR, W@0114517A1,
W RSO By 256 288050 T3 Rom ESthbhRadE i
VMEE200RAD7I6 466721, AV OZGGQZLWBOQA% ¥8001 USZQG)AQ;LV\%@%@?QB 6A2122A2,
WO S b hRreo R bl 2ieaAR 1, TEoBB4368Adp 1 AL

US6W8204484 50833881 18152 0BA028993 68930 vW@WW2
US20040077551 A 1, EP1408031A1 .

WREEHREA BV O 1 91P3AYE WXO QM%NSMZOO@@%@@%@&

WOERISISEAL v dﬁ%@%a&%@%mo&?@@@@@ﬂ?““
WOD053740AL , WO0020400A1 .
Qs ety

WZI]@@Q@MZ W@@Q@Q@@%ﬁ\ﬁm VE20289172A2,

e e B W OO R 1900 955298
WRD90432409, SN

BNDITASBIUR S IND 0BROTOR0E2 YAROOREB060343A2,

BT SRS 3781 b TR00RY DROBAD 04 1157507054,
UBGZ0630368 856624 53000 WOTZSBA5E6A2 20020808741 |
WA 075200408 24900 1 ICORAROZBSOLAL
VW00 DBCERH AR\ W O AMZ0008aG 2], IAODO3962803) 6PD83AA583A,
JREGRSR S B8205893A, WO0075338A2, WO0075337A1,
WO2003059384A1, WO2002063035A2, WO2002070752A1, US61909208B1,
WO2002068933A2, WO0122984A1, JPO4320693A, JP2003064094A,
WOO0179849A2, WOO006710A1, WO0001718A2, WO0238799A2,
WO2005037860A2, WO2005035525A2, WO2005025517A2,
WO02005007681A2, WO2003035060A1, WO2003006490A1, WOO174768A2,
WO0107027A2, WO0024725A1, WO0012727A1, WO9950230A1,
WOQ900148A1, WOIB17679A1, WO9811134A1, WOIB34976A1,
WO2003087092A2, WO2005028502A1, US5837464A, DE20201549U1,
WO2003090674A2, WO9727334A1, WO0034308A2, US6127116A,
US20030054000A1, JP2001019699A, US6596545B1, US6329209B1,
IT1299179, CA2370400, KR2002007244, KR165708, KR2000074387,
KR2000033010, KR2000033011, KR2001107178, KR2001107179,
ES2143918, KR2002014283, KR149198, KR2001068676.

Brief Description Of The Fiqures
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WO2004094452A2, WXR004015131A2, WXR003099316A1
WO2003099274A1 , WXR003053349A2, WR002060926A2,
WORTAATHBAl , US658661 5B1 , WOR002061048A2, PCT/US2007/010255
WO0248157A2, W002481 16A2, CR2005017125A2, WO0022160A1

. US20060051745A1, WOR2004021871A2, WOR00401 1647A1 |,
WO0816657A1 , US5371017A, WO0849190A2, US5807829A,
WO0005243A2, W00208251A2, WXR005067437A2, W91 8856A1

. WWD0004914A1 , W21 2543A2, \W09845040A1

W00 1HiagER Alpresentsa amssase clinnzl sebamatic Vg of seTerditting

L a B N s R i L A

aanosde with, thegresdauieteniidn. JP1 1199509A

o T L e

ingRes I0mixidg Aze Wophadddindla pradpitie M 2éd8Aance with the
WO2004003 OOA2 U820050037018A1 , VWDP963998A1 ,
PF%B BYFRAON- W0938888A2, WD0964442A1 , WO0031 129A1
r&é@?ﬁ& iG F SSAABBALF ,thé(%cfs?@f%éﬂllatlon
%\09708304A2f WO2002079234A1 , JP10298151A,
O"J% HEEAAN HRESHYGES RrOgyeRsh1 1039934, JP1
11278l 4)htbsbhizd4 Q8Remiitit didgradd ¥f fact
V‘DZOU%UST? &AS W02004021861A2, \/‘@806 manu acturing process.
Rgenm grq@gqgmremgfzme softenlng point of

BRI CHRIRE 458050 MRS i e

1145higare 6 pr@@getﬁamhlcmsam@nm of thelaffiscts DAL |

REIGOI0Y Db B RAR gmbfEod i @ Shhtarty

prepasb B3 ontationdiat izgahdilerhployBIs84 766 A1

weoobBBES e s AT SEAl gaX e etohiniemicgai

stisWihg,griGuRi nSrphd A, bMbPE ex03OITeGA1a teBBEADR Above its

51@4,@\2 WO20041 13295A1
softening temperature.

Figure 7b presents an SEM 25X magnification photomicrograph
showing granulate morphology after exposure to a temperature above its
softening temperature.

Figure 8 presents a comparison of chord length in precipitated
agglomerates as a function of the Reynolds numbers attained by the
combining anti-solvent and solution streams.

Figure 9 presents a correlation between processing stage and bulk
surface area in precipitated and agglomerated materials.

Figure 10 presents a comparison in Cmax and AUC between 800 mg
doses administered as a single dose and administered as multiple 200 mg
doses over 3 hours (see Example V, infra, for details).

Detailed Description of the Invention

A method of making the compound of Formula B is described in U.S.
Patent No. 7,012,066 to Saskena, et al. (the '066 patent). In particular the
‘066 patent specifically describes the preparation of the compound of Formula
B at col. 113, Example XXIV (cols. 448 to 451) and col. 1259. These sections
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W020041 13294A1 , WO20041 13272A1 , WO2003062228A1
W002481 72A2, W002081 98A2, WO01 8 1325A2, WO01 771

wa3d/1298801 58929A1 , WDO928482A2, WIO74331 OARCT/US2007/010255

WD0636702A2, WO9635806A1 , MO635717A2, US6326137B1
US6251583B1 US5990276A, US5759795A, US5714371A,
US6524589B1 , W00208256A2, WO0208187A1

WO2003062265A2, US7012066B2, JP07184648A, JP06315377A,
WO20021 00851 A2, WOR2002100846A1 , WO0039348A1
inrartiguien.sand thepentiredp 8 tire "QBBOSRAEHB 8BAINCHNOZERSB Bp2eference
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(tHEPOTS APEhicHL ), MEAMSOIhBEPA0, 20082 GH306864 YA tribes, on
V\D)l?é768A2 l 07027A2, Vm024725A1 , WO001 2727A1

RADd958mMgky 13 apgovranplsi to Jimmpresenients opdbe process
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18 Hoeghi3R (UPIIVEBRNtIRADE I0BB0IETER200 0S8 PEdcess described

N

paEgesrdlpng M\nﬂﬂhemlrét)gqfrtheliﬁga rapp]lcpmm,em'esnaorporated herein
by F&E r?c?ec“ onal schematic view of a Tee-fitting

apparatus useful for conbining solution and

ant i Thelteemtastisebmnt’ as aseditdmainesva liduit ivehiph eediites the

' on. Figure, 2. brese chematic flow di agram
SIS PR colRI B BiGFRS B (S BRI R St Sl
squtiol congprisimy eciqidrittand meammpdaﬁa Q)f\MtbFésIth Accordingly, a
sufficient quantity of an anti-solvent mixed with a solution comprising a

compound of interest causes the compound of interest to come out of solution
and precipitate as a particulate material.

The term “chord length” used herein refers to the length of a theoretical
cord required to traverse one particle. Therefore, each particle has a chord
length distribution characteristic of its size and shape.

As used herein “primary particle” is the initially formed particles
nucleated by combining a solution and anti-solvent. “Primary particle size”
refers to the size of a primary particle and is determined by Scanning Electron
Microscopy (SEM).

As used herein, the term “precipitated particle” refers to a particle
formed in a slurry by aggregation of primary particles. As used herein the
term “agglomerated particulate” refers to an agglomeration of precipitated
particles. As the terms are used herein “particle” and “particulate” pertains to
material formed by precipitation processes and “granulate” refers to an
agglomeration or aggregation of particles or an aggregation or agglomeration
of a mixture of constituents, for example, a “granulate” prepared by
agglomerating a powdered mixture of solids with a granulation fluid.
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present invention. Figure 3 presents a graphic

representation of the effects of distillation on
weabi7an7isy poi nt of precipitate produced. Fi guPeTAIS2007/010255

presents a schematic diagram of a manufacturing

process. Figure 5 presents a graphic representation of

the softeni ng point of conparative particul ate

materials prepared using a stirred batch process.

Fi gure 6 sents a graphic representation of the

e L) . . » o .

ef f eCSLIS5H BOGHY ANedisn priepiRifated Pagicte sizen “median aggregate
pariciBisizb! @HdC‘EHH%ﬁﬁe\@iié‘d%tr%dﬂdnarééé c%ﬁ@rpﬁi"n@g by Laser

formul ati on that does not enploy SLS. Figure 7a
Diffrastion {-@hms@Esupeirentgni fi cati on phot oni cr ogr aph

show PRy tQ.a o .

Cenpor S o PSP 3By ik SR Aieg B tiTel Ryp s
megaasdranoragteBEM 25X magni fi cati on phot omi cr ogr aph

how, [ . f,er exposyre to a .
¢ enpar LRl dnTRRRY Blldn M Fasht B Surigsd speciged
othepgmet s a conpari son of chord length in precipitated

I $AS_a ction, t he Reynol ds .nunbers )
o HBACH) RRIn Bl g™ -fte) A voeheseia 18 dracoerentional
deffinitemerisiriggiiomd HligEPerics,a PhéssiohicdB PRRAMRRSr defined as:

processi ng stage and bul k surface area in precipitated

and aggl onerated materials. Figure 10 presents a

conparison in Crax anpkeAygL}wﬁV\gqu 0 ng doses

adm ni stered as a single dose and adm ni stered as
nul ti plvhem®iN ny doses over 3 hours (see Exanple V,

infra, for detai : iled Description of the
I nvention A n%t h%%boqé%%uitgi ng the conpound of Fornula B

i s described jr VisCosiBateeficiiat 7, 012, 066 to Saskena,
et al. (the q/%@_'aatenti). In particular the

nematic viscosity
U = characteristic velocity

L = characteristic length scale

As is known, Reynolds Number reflects whether a fluid is flowing under a
condition of laminar or turbulent flow. In general, laminar flow conditions exist
at Reynolds numbers of less than about Re = 2100. Above about Re = 2100
the flow begins to become turbulent, and above about Re = 10,000 the flow
becomes chaotic.

When precipitating material to provide an active pharmaceutical
ingredient (API) for inclusion in a medicament it is necessary to tightly control
the average primary particle size and the primary particle size range
distribution, the average size (chord length) of agglomerates of primary
particles (precipitated particles), and the size range distribution of the
agglomerated particulate material (as these terms are defined above). ltis
also necessary to tightly control the bulk surface area and bulk density of the
agglomerated particulate material, and the amount of solvent included in both
primary and precipitated particles as well as the agglomerates particulate
material. These parameters affect the physical properties of the particulate
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'066 patent specifically describes the preparation of

the conpound of Fornmula B at col. 113, Exanple XXV
wOewi751273848 t o 451) and col. 1259. These sect i BATiUS2007/010255

particular, and the entiretrg of the '066 patent are

i ncorporated by reference herein. |Inproved processes

for synthesizing the conpound of Fornula B are

described in U S. patent application no. 11/598, 528,

filed Novenb 13, 2006 528 t
mfl’tlrﬁrie@l' ﬁﬂ?c;/‘{eﬁ?ger(ﬂ%?@mpgﬁa ﬁ&t@mq%ﬂo'ﬁgpﬁﬁ%c 6 Iﬁﬁg%’i‘gqﬁrﬁ%mg
cha@é&eﬂ@ﬁ&é ﬁﬁbbﬂﬁht td mkataseRBAhulion20N8o ancb%te&a?e the

describ pages 10 through 13 and exanples 1t

phafmmﬁalspr@ﬁemees 9%1@&81 REEeXAMELE. .dﬁsqm@tlorowe stabmty,
f =

arfbERval Bty ] S REHALIReR By AT M Hal b Seing

stepp thatdhe garticulets mayrtpmsabjesttetbtmlrrflmyhmgftheemgéomﬁmied

o DB REELL 5 A B A0 o8 04 i

tedgrarature dvhioh Wik be&ﬁﬁaramdeny tHe@rpdrtieulptee peatatialasolated from
tht he ¢ Pund of Formula B, which pages, along with the
ErHr-PF r@ SI{&Y- 613 appl i cation, are incor porat ed

her ens cﬁ)sbus%fe@raefm 1S eok RbAYAraNEblvent KRS for preeipitation
herein is [gw d which reduces the sol ubi | i t%{of 6}1
OféBﬁﬁ%“mOld?d Pﬁ erravia Brenuirgs the ppe o selionsdaying. g high

cdrfae@;t@uéaldﬁﬁ&ﬁwmérwals%b%dathépémQatmmnﬂlztelmecampg&mént
interest. Accordingly, a sufficient. quantity of an

vo&ame Wfd, EnprefiRitateihe KompRInt ant te spiTigeige @mount of
urﬁgeaoe.r&z ﬁérmgiaeé e%'(lhéﬁ%ﬁaecé dfiRe m%ﬂ%rgétan&b?g s&d

to cone out O sol uti on and preci pi tate
epalayesiipaammautieaprecitiatiosrahthe rompountehForsele B, large

gl%ﬁ e%tQ n§ ﬁ{)ﬁf:?nfrgnért‘ of {rfé‘%lt}eﬁ{ a?lttlg %95(88 WG th%oérqh -solvent

averse one herefore
ylplar pne«:ipetdhed naaterial Ua%eggat large partidetsizenrange, and undesirably
characteristic

bl pRGpe Blracy palde B AT Lrdp oS it §ihreBer e
aggloh@b@lpbmcom‘rblsmw gmre@bmtmerprenqbltam prehlct ¢adks batch to
oagE AR ERES bl FEasE b S Dia Sy St g and the amount
oﬁh@ﬁﬁj@@fholvent In addition, it is inconvenient and inefficient to carry out
batch operations for isolating and purifying the active compound on a
commercial scale.

One aspect of the present invention is a process for precipitating an
amorphous compound by a solution/anti-solvent technique, wherein the
precipitate has a controlled narrow size range (microns) and a controlled
narrow range in bulk surface area (m?/g). Optionally, the present invention
process further comprises subjecting the prefcipitated compound to controlled
agglomeration by distilling off some of the supernatant liquid from the slurry
initially prepared in the precipitation process (initial slurry) to provide a
granulate material having a narrow size range and narrow range of bulk
surface area. Each of these aspects of the process are discussed in turn.

The present invention provides, surprisingly, a precipitation process
consistently yielding solids having a narrow size range and narrow range of

cord-length. The inventive process comprises combining a stream of anti-
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M croscopy (SEM. As used herein, the term
"precipitated particle" refers to a particle forned in

we 28077380 by aggregati on of primary particl es. PAS/USS®A/010255
herein the term "aggl onerat®d particulate” refers to
an aggl oneration of precipitated particles. As the
terns are used herein "particle" and "particul ate"”
pertains to material fornmed by precipitation processes
and "granul ate" refers to an aggl oneration or
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renent s ed h re| ,.unl ess s i.fied
SRS THE BIRATITE Pl ot at iHastabalR S00piAift ihe copditions
fotl §&ﬁbl(¥iﬁgghétsr?llh®rﬁ§tbé_rﬁw ?’el gHleCtil toRAVS ﬁ%ﬁcﬂ'uﬁ :gaﬁﬁber
ecCl 0 W Se e erm U er e as
WhBREE AR SHETGA toToUHEs BBNEIRAN. FPbAXamPls. a5t RE to
atfdtﬂ'ﬁobbw lﬂreﬂ’é!rwlv Qhe shtidbVRRs i%@@%@@ﬁ@éﬁé&{dlﬂtﬂid 88dcted
as: Re = EUL UL/ v wherein = fluid densit

to\previgei ary At jeask @boyit 9 %%@ﬂ%&q preferabhs at gsaaet about 20,000
arﬁ‘ﬂ{eﬁ‘é‘élﬁflbﬁﬁiguﬂﬁt&fhMe#cdhd%h@ﬁ@?fe?c@??td Rel Vﬁ@sfhumber of

Reynol ds Nunber ects et her
R@I-Lﬁ'fde%t@fp@vﬁﬁ@%nder a condition of |aminar or

tur bﬂ&‘?&‘d i ¥he!ilvERISEE Rhve sBMBAGhgllfBUNE WSH 4 Sbrphous,

exi s
solid form of the compound of Formula B having controlled primary particle

size in the range of from about 200 nm to about 300 nm, with a bulk surface
area of from about 25 m?/g to about 32 m?/g can be provided using the
process of the present invention. Moreover, when the optional, subsequent
agglomeration step (described below) is carried out the inventors have
surprisingly found that the process of the present invention provides a
particulate having desirable agglomerate chord length with a bulk surface
area of from about 5 m?/g to about 8 m?/g, and a bulk density of from about
0.15 g/ml to about 0.19 g/ml.

With reference to Figure 1, precipitation of the compound of Formula B
in accordance with the process of the present invention can be carried out on
a continuous basis by using a simple apparatus having a mixing chamber
comprising a mixing Tee (1), and optionally connected to the outlet leg (2) of
the Tee run, static mixer (3), wherein a stream of anti-solvent is passed
through the straight run inlet (4) via anti-solvent inlet line (5) in the direction of
Arrow (6), and a stream of a solution comprising the compound of Formula B
is passed into the branch run (7) via solution inlet line (8) in the direction of
arrow (9). In one example, Tee (1) is a standard 3/8” steel Tee fitted with a
2" inlet line (5), a 3/8” static mixer (3), and a 1/8” solution inlet line (8). Using
this apparatus, the precipitation process of the invention is carried out by
providing the solution stream to the apparatus at a rate yielding a Reynolds
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at Reynol ds nunbers of |ess than about Re = 2 100.

Above about Re = 2100 the flow begins to becone
wouodukessb, and above about Re = 10, 000 the fl ®8@1/US2007/010255

becomes chaotic. Wien precipitating material to

provi de an active pharmaceutical ingredient (APlI) for

inclusion in a nedicanent it is necessary to tightly

control the average prinmary particle size and the

primary particle size range distribution, the average
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§ rticle | as e oner at es
reCI é‘bT logo aalyme qfﬁE%@'B‘a?éHﬁ%‘Pst %?\fcé%'tnetq’feso'u'“on of
frdlh)éﬁdims i)%ﬂﬂﬁédlxl'e@:& gélutnbﬁ 8 B0t Yisad anﬁls@wéﬂt :solution.
produced, for sof t eni.ng point, bulk density
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mb@HdT E@tétoef‘ratﬂ §|0al§’<§tjt39tl %t@ﬁﬁ/eh?'esd?g@éﬁa%h@ﬂ@élmé)le

properties of , exa solution rat
m%%appﬁsﬁtuaﬁ@sml'@gv éhq% srmelnt@ry% haxeifaung that araveniently these

de‘é?ﬂéd%ﬂﬁrﬂé%n@% d Q&a% cREQSE HH 1Pt %étl{;ﬂ?é pHﬁff‘ded to the

articulate ma jected to 1 n frnrshi
ma@@ﬂ Eﬁ@raitaetatpa/ﬂeldm aiReymelds nampel of aemqb ladout 6500,

o S 3 38eP ol BB M M A SUIRSE BB e g
Tée etratrate pueéctihgiat ReynoldsInumnlyer dfsatdeasiualsmd @;boo,;aprtari:b;mbly at
o3 St SPOR N Be e gt v o e ool PO, Pusme
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yl%ﬂaer e| ?%Q“Eﬁ?‘ﬁfé&ﬁ& A im ze the anobunt of

unr eugmgrm@ dorhpaiiad Bf F‘dhﬁmaseatrﬂe ﬁfvehttﬁs&févebéurﬁhsmgly
stallijzers are enp Iggrgdto carry out the

fOHPééhﬁﬁ whendhe selution @ aurzs@l\fﬁntrafemableeﬁmr the above-

described conditions in a simple apparatus there is achieved suffi iciently rapid
mixing of the anti-solvent and solution in the Tee to provide consistently a
particulate amorphous solid of the compound of Formula B which has a
narrow primary particle size range, facilitating the provision of a granular
agglomerate having desirable physical properties suitable for use as an active
pharmaceutical ingredient (API) in the provision of a medicament.

Using as an example an apparatus having a mixing chamber
constructed from a plumbing Tee fitting with a nominal outside diameter run of
3/8” (fitted with 3/8" inlet and outlet tubing) and a nominal outside diameter
branch leg of 4" (fitted with 1/8” supply tubing), the desired flow conditions
are realized by supplying an n-heptane anti-solvent flow rate of from about
3300 mi/min to about 4200 mi/min through the mixing Tee run, and a solution
flow rate of from about 380 ml./min. to about 880 ml./min. through the mixing
Tee branch leg, where the solution comprises MTBE and has dissolved
therein from about 80 mg/ ml to about 250 mg/ml of the compound of Formula
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gradients in concentration of the solvent as it is

m xed with the anti-solvent yield precipitated
worb@rizaiso havi ng a |l arge particle size range, aQ@/US2007/010255

undesirably | arge average i nmary particle size and

undesirably | arge average aggl onerate particul ate

size. Moreover the precipitate product |acks batch to

bat ch consi stency both with regard to particul ate

averﬁ e size and the anount of included solvent. In
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ofgreatdratdahd 29 d@gr@eBEW W{H&c@*ﬂm&ﬁ{ leg), the two narrow angle legs

could be utilized for solution and anti-solvent input with a selection of
conditions leading to a concomitant increase in the Reynolds number of the
inlet streams to offset the co-current component of the combining streams.
Conversely, if such a Tee were used with the common leg and one narrow-
angle leg employed as the inlet legs, and thus the streams are combined with
an impinging component, a selection of conditions leading to a concomitant
decrease in the Reynolds number of the input streams could be employed
taking advantage of the degree to which the streams combined with an
impinging component that improves the mixing of the combining streams.
Accordingly, fittings having leg configurations other than a Tee-configuration
may be employed in the process of the present invention with suitable
alteration of conditions to provide the necessary Reynolds number for
configurations having an orientation imparting a substantial co-current or
impinging component to the combining streams.
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which is at least sufficient to produce turbul ent

flow, for exanple, an Re= to about 2000. Preferably,
woOheo7antissol vent i s supplied under conditions ®eirask@do010255

to provide an Re = at | east22about 9,000, nore

preferably at |east about 20,000 and the solution is

supplied under conditions yielding a Reynolds nunber

of Re = at |east about 5500. Accordingly, the

i nventors have surprisingly found that an anorphous,
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Fofmlags esangi-gplvest é?o%%ﬂ?ct?dlﬁio@}’ﬁhle grpppeonsisting of
wae%‘r%r%iﬁﬁcﬁ@d Ry @irBon®haviry 1tr Moits EBSIHL %ﬁl@f& about

Fornmula B in accordance wth the process of
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nmprisi'ng a mXing ption
C%r@@ne'ﬁpm mprterme bt n+h@g>tme) Ebrtnfecfrwoum ostcca‘dea B,

e e
Biigmbetedted fobacetoneh meihylelrarilmybu;yhéuﬂnmx(M'BBE),?mmb mixtures of
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By e aRy WIEE, Bk RRlara bl et VSR E T B When
acgtbneiio seleai]ed alsl_lglmjl(léht it 5 ptmeﬂ‘eg ngjs%%@ﬂ‘e; t@rggaliw\@rg%)olvent.
Wik e BRRiktrds Of MTBE rideSthi] Scsats gre selaeied s gesolvent
it (Spreferbl@td (18 nsivepianead 8heintilddeertd)in glabipttatifg She

aratu the precipitati on process of the inveniion
I‘Bgegp? 02(5: % in apccordance \Rnth the present invention method it is

preferred to use MTBE as a solvent and n-heptane as an antisolvent.

In some embodiments when it is not desirable to carry out a
subsequent optional step of distilling off supernatant liquid from the collected
initially formed slurry (described herein), preferably the solution and anti-
solvent are dried rigorously prior to combining the streams and forming the
precipitate, thus substantially eliminating water from the initially formed slurry.
Examples of drying methods which may be employed include filtration through -
a medium that absorbs water, for example, CUNO filtration, distillation
methods, and contacting the solution or anti-solvent with a drying agent, for
example, molecular sieves.

The precipitation process of the present invention is preferably run with
a highly concentrated solution of the compound to be precipitated. In some
embodiments it is preferred for the solution of the compound of Formula B to
contain from about 80 g of the compound of Formula B/ml of solution ( 0.15
M) to about 250 mg of the compound of Formula B/ml of solution ( 0.48 M). In
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rate yielding a Reynol dsnunber of at |east about 5, 500
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relative dinmensions it is preferred to establish
conditions to provide one stream for exanple, the
solution stream vyielding the desried Reynol ds number
seme erabaduments itis|eterredta use @ slutiore compmsmgaabommaes mg
about
of ) ApYGAY o FokmEly By e R0t} 032 ). I 88k
embodirpehtseutilzingithiase. cdraentratibhy it isherefatédtomdititain the
vol ume of anti-solvent to solutign is supplied to the
SohilipA @t pdemperaturaqf Srasm abiestit2Q: € terabad| %2t ©, preferably at
sol ution. Using the sinple mxing apparatus descri bed
a te@pertuRe 6f goﬁa@bOtﬂfo-tﬂer € Hamabooih @A Enanyg mhes preferably the
desired volunetric ratios are achieved when the
s@lytian ii» maistamen; ati@dCt dntsomereribuglieatsibf ther ptezipitation
|eI di a_ Reynol ds number of at |east about 5, 500,
ngh? infentions Whanife compeiend imBetiecipitatedisithent
cd)t%p@ﬁﬁ&'d?%rﬁﬂxlé @e lt%’ﬁr%rpé%etoaha%tém oth! thbdiig cﬁ\vent and
ynol ds nunber | east about 9, 00 prefera at
thee%@vmarb ghithe SOU'@@UQﬁcpfrﬁﬂfﬁlLﬂa & at aleyperatueof fratmabout -25

A A B A8 B o
He wﬁfeﬂ% ﬂ%bl%."i‘értreg%o u88Q 45kiBd c%prgpr?s(?ﬁ@ %F) It;]g&? mg of the

nvent ors have surpri
CQméﬁUﬂﬁ of feiratila B/ anldbfaniutico( 082 Miandcobaimtdinuthdesolution
abovedescri bed cgnditions in a sinple apparatus
a?% ’Epﬁgﬂﬁﬂhpg§ggugﬁfﬁ30|ently rapi d m xi ng of t he

t I d ti the Tee to provid
consi B AEronEaRlert bretietdlins s s an b pigskoutin an
ammmmwthatﬁnﬁodésl teerthatlyi cﬁdhthﬂl&dasumy AMES, thid@hy chamber (for

art cle size ran faci]itating the provision of
» & SR ading %?%e%wwg fral g cengils [ maintain any

d@slﬁmﬁfdmﬁéraﬁwet abl ®rhelenisediaferds itas Pr¥Rrred to, maintain the
h rmaceutl cal .ingredient (API) in the provision of

SYRRYY igRe And w'm@caawr@mlenbwwﬁmymwaw@t 25
°61, éh&‘%uﬁgm%rmlxmg chamber with anti-solvent and solution of the

compound of Formula B which has been maintained at a desired temperature

I

such that upon combining the streams the slurry produced is permitted to
warm to the ambient temperature as it passes through the system. In some

embodiments of the precipitation process the supply of solution and anti-

solvent are preferably maintained at a temperature of from about -25°C to

about +20°C. In some embodiments of the precipitation process it is
preferred to maintain the supply of the solution of the compound of Formula B
at a temperature of from about -10°C to about 20°C.

in some embodiments it is preferred to trace the supply conduit for the
solution of the compound of Formula B up to the mixing chamber with a

cooling line, and thereby maintain the solution entering the mixing chamber at
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constructed froma plunbing Tee fitting with a nom nal
outside dianeter run of 3/8" (fitted with 3/8" inlet
wanadaatiget tubing) and a noninal outside di ameCEWUS2007/010255
branch leg of " (fitted wth 1/8" supply tubing), the
desired flow conditions are realized by supplying an
n-heptane anti-solvent flow rate of from about 3300
m/mn to about 4200 m/mn through the m xing Tee
run, and a solution flow rate of from about 380
a igmReratui ohabeut B0 M sprienemblediraghtst ihis pieféngd Tedrace the
\g;here t.he sol ution conprises MIBE and has
r

anf-SQ5RoL S mER it oo s ﬁaﬁmher_tvlﬂltfagmoliegdine to

; | W o
ekt Ao <rieeaRBRE Y gt el DBy o iRau o Gontihgn &
solitid Bf HERERRHBURE B T rRITTR g\/iggﬁL@%bnéart%é'tﬂg éﬁi?@\\gz&fﬁlgger at

rate of the anti-sol vent an fon to a

096 anchthvedati-seibeet Bayupplidd 6 Uhd ShixMRCcHEABEASE 1WPG it is
desired volunetric ratio of anti-solvent and sol ution.

tySieale fo@nd that the $Hi rhﬁ?l‘cﬁid@e&i Bk 8hempRrafuPe of ggghgy’fﬁg T.

process of the present invention can be provi
st antlae presuhinvenitiir provess|usedetoYredritaes thee€ompound of

it 1] | e, entignal plunbjng Tee

= iSoat e GBI Y L Aol R orpenye
Foreaxamplel with ré‘ﬂ&kématcsFLg'u@é lﬁ&_sd#@i@ﬁt sél@érﬂbti@ﬁlﬁ;{‘inmigure 2,
: i -.S0l oluti.on streans IS . )
BRI B8 1 B0 3 D Sk 2), withants
sollveiritizmgi thiel Istanich 16g SvBSbRMIAY 16691 Pear 08 SUMMieaWREH ¥

e soluytion of the _conpound of Formula B to the
SOZ‘S}H“- Qt erRMEPHRd Gf wormula BJremrdomas tastd (33 throughraieck
vable (B3] CTIRNGGINDATBY SOBHh el arkRaBRARE fwhnih SBAUAEIE Ry as

that a fitting is used having inlets I'ch ‘I mpart ~sone

the SOMRUHID ehbpaeylarB precipitatesh sanhe eonduated fitran the mixing

i AN ' t Reyn
T TR SRy TR dIRe 1ot B3R SRRk )
Acgordingly, inghisvinginngr theroempountdutaembe pracipgateavinrtas mBiRing

AR L1 08 ST PR b e
the aeixinigeteeda foogduateidothrodigta a dariduitrtgaviay it utpativhictosan be
direttst 1d'8Re b¢ geggl%rl t§ %oﬁﬁ% ttar“l}sh&sﬁ, ég % c ‘%éﬂk?é‘agﬁ‘egs' gapacity,
the collected slurry can be further processed while the precipitation process
carried out in the mixing tee continues to run with the outlet of the mixing tee
conducted to a fresh holding tank. Alternatively the output of the mixing Tee
and optional static mixer can be conducted directly to a device for separating
the precipitate from the liquids, for example, a vacuum filtration device, a
centrifuge, or a settling tank for decantation of the combined solvent and anti-
solvent.

With reference to Figure 2, when the mixing device is supplied by
storage tank (2) of anti-solvent and storage tank (3) of a solution of the
compound of Formula B, the flow of anti-solvent and solution through the
mixing Tee can be controlled by any means, for example, control valves (4),
selected, for example from a throttling valve, a needle valve, a metering
pump, a flow meter, and a mass flow controlier. It will be appreciated that



10

15

20

25

30

35

of greater than 120 degrees with the common leg), the
two narrow angle legs could be utilized for solution
wand7antise sol vent input with a sel ecti on of coORATHISLNS/010255
| eading to a concom tant imsrease in the Reynol ds
nunber of the inlet streams to offset the co-current
conponent of the conbining streans. Conversely, if
such a Tee were used with the conmon | eg and one
narrowangl e I eg enployed as the inlet |egs, and thus
othge ”ﬁ%"@aﬁ% f%@'é'aéaﬁﬁhﬂ@ﬁwﬁ linuids capialep hg eroployadnt

Oﬁtléﬁélﬁ}:tds%é?{;l tfGR G %11%3@ gh@gé?ﬂ@s f@ﬁgr(?&nogﬁé}t rocess

decrease in e Ren elnput stre
mepiirdn® dexigsisdyes bt&dnstfgijledoa/uatlage points frethiegystent  aid in

dﬁ\ﬁ}&ﬁh%ﬂ% éFJc%% conbined with an inpingi ng conponent

m xi ng of the conbining streans.
Accofdimegnjondd abovesarthindicpted dn Eire Ry riatsopmns eﬁttﬁﬁ‘ments

o PRl o 8 RSED DB, HE VS AL o e
Te?é isediaddted tofa holldthg tamks(8Y @qmpbédjﬁlth @ﬁn’é‘?‘(@@ﬁ apytionally,

d u onf i guratjons having
RSN PG AT 98 hepuealiedrod. S9e f flunpuppmatant
ligufg bﬂﬁié‘@ol@ﬂ@@'&ﬁlﬁy IsodistifeF 8fFHdth B9e tank under a artl%l
streai}g Optional ly conventional static m xer

VagHyIn B8 Ry F%C%’!Ifaftﬂg thegslyfry el agolpmgpratiaarthe préaipitated

AL el ot S A A s

af}qweuwh%ﬁ%m Ebwn@ ego @fatrpnetnmhlghdmlms@rfppecareed by
0 B S BB RO e g
redyned etk smiface aeen, yefarehty asdrfane iarsalof @éwim about 5 m¥/g to

h
a0, 2, Bt ol X R 08 bk HB SO e
adgiemerates, peptlelﬂ late btatetibieframt a batk d@ﬁmtylb&g%G{@ﬂbﬁdabout 0.25
o gL BB RORE 7 bRl e RSP B s sy

ofIﬂamzatmmt 0a1 @gﬂ"nl for stbeuitaddR \y/fnl Gon tﬁb@%lénﬁ@ét‘@@%ﬁh@ﬁ@te
y I'in

8 b t
i BoPhoL bR TS Bt BB erinbe bsepaottatn b
Psnmﬁsasnm@p&swé 9)2bkdd3chiBal Mfeinor the conpound of

For rT)‘fnoth%r benefit of employing the optional distillation step is reducing
the amount of volatile constituents retained in the precipitated particles and
agglomerated particulate. Examples of volatile constituents which may be
retained in precipitated materials include MTBE, acetic acid, and water, the
presence of each of which arises from the preparation and processing of the
compound of Formula B before or during the precipitation process. Additional
advantages of the optional distillation step include a reduction in the volume of
liquid which must be handled to separate the precipitated particulates from the
slurry, and a reduction in the amount of the compound of Formula B which is
retained in the supernatant liquid of the slurry. During the optional distillation
step the temperature‘ and pressure of the distillation must be carefully
controlled to maintain a narrow distribution of agglomerated parﬁculate chord
size in the isolated solid product.
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preferably the solvent used to provide a solution of

the conpound of Fornmula B is selected from acetone,
worbityik7aser ti arybutyl -ether (MIBE), and m xt ur e6T@’2007/010255

et hyl acetate and MIBE, nor» preferably the solvent is

MIBE. When acetone is selected as a solvent it is

preferred to use water as an antisol vent. Wen MIBE or

m xtures of MIBE and ethyl acetate are selected as a

solvent it is preferable to use n-heptane as an

ant i V¥igheutrwanting for be ibgiundtbyntheony lttsntpﬁilﬁveddhat:arrﬁdumlon in
8 SAHEET PR WA SR B PP E IR s
OfaMTzBrE aadlwater, retainedrie therpostiptaies sdiies ratselssthecﬁoftfemng

' b t tep . .

o Y Rl 6L gl TURRTRASG B0 BBl il B s

ta aﬂtalned rgummwmd nsistusmqy wiis wnbmgng %@&)dryﬁfgefe%ﬁéﬂﬂures
ar e rle Il gor ous

oL e e AL PR S e b seen it
they s&icent af MTBB S rédﬂt%@mtthélsllayrrﬂh@baﬁéhlﬂg BRI rafur@'8f the

itially fornmed slurry. Exanpl es of

h
P%%'EH%% IR FIUTRYMIERS- efipd Wéﬁl r&'ﬁ&q)resﬂ‘epfqm&tﬁ iﬁ\dﬁen the
st RIHE lempERdiurEdF id ?é@ﬁié)céd"iﬁéfaernal LRl tﬁé%'mé)@nttﬁmer

filtration, dlstlllatlon net hods, d contacting
PrESENt e slusi: | The Invemtors haveadléﬁgverrgda@gn thatftbe

c&%émﬂtﬁm SRNERH Rd TR Ras TS, er§ 'txff! éfl%'t't 8h. l@w%f’ﬁﬁgthe

of the present i nvention IS pre
softeing psvntcefithedqredipietast materis! Qdmp@l@dpblmmemmter or MTBE

| ferred for
aBREe Ryastibion % RECRABIIETERENPuplant b foeiompint
péssibleanban NOBE hids bdaen eomgloved asfa EOIIVEE’( i ﬂﬁérﬂ)recgplta;uon
0,15 about 250 ng of the conpound o
rer%log %éﬁre%?ntgﬁy%n%% ( 0.48 M. Insone enbodi nents
i t i 3‘hprcqﬁmna¢datmm&ﬁsﬁ"eﬁ@lntétepns earisd é?ﬂt@hﬂé%’é shfe
sol ution

0.3
adfat®i, fot e HRR  RY mechabicel sfiver « Referaun dismisiipion step

isidartiad Lt 81& $uparabtdriiquider el éBI!e%EbdiE!uﬁB/ ata
erature of fromabout -20 C to about +2
tem;g%)

ratuiie; Kelaw thersafisning print of the precipibated-soiide in ghe slurry.
IncdisIiE erRBEdinddYets TOIE Hrefedted] &PMaittBfh the temperature of the

supernatant below about 25 °C until at least 10 vol% of the collected
supernatant liquid has been distilled off. In some embodiments the
temperature of the collected slurry is maintained at about 20 °C or less until at
least about 2 vol% of the collected slurry has been distilled off, and then it is
heated in 1°C increments from 20 °C to 26 °C as each additional 2 vol% of the
initially collected slurry that is distilled off. In some embodiments, after
distilling off 13 vol% of the initially collected slurry, the temperature is
maintained at 32 °C or less until the volume of the slurry is about one third the
volume of the initially collected slurry. In some embodiments it is preferred to
distill off supernatant liquid from the slurry until the amount of water present in
the remaining supernatant liquid of the slurry is about 0.003 wt.% or less. In
some embodiments the distillation is continued until the amount of MTBE
present in the supernatant liquid of the siurry is less than about 0.2 wt.%,
preferably from about 0.12 wt.% to about 0.2 wt.%. In some embodiments it
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solution is maintained at 0OC. In sonme enbodi ments of
the precipitation process of the invention, when the
woaogaarsgot o be precipitated is the conmpound oPCFaSmela102s5
B, it is preferred to maintain both the anti-sol vent
and the solution of the conpound of Forrmula B at a
tenperature of from about -25 O0C to about +25C,
preferably fromabout -25 0C to about +200C. In sone
enbodi ments it is preferred to use a sol ution
is queiarred tﬁgrwthﬁe&lu@e@f tha@omr:rptrat&ﬂ siunydorabaut Bhe third

ﬁt.leoﬁmeUéfl urrg i ,g@b to mai ntai n the sol ution

a tenpera The present invention
precit pvlﬂ be apprpcrated $ha:lzaens ttm tg/perareﬁammjntmoﬁmlatife

RN bR TR R A b BB gAY i e
lnltlanycbllecmdi sﬂuwnﬂweTeellllﬂm 800 digglemé mation étbﬁlvﬂlilaédmre
oSS BT U5 B o SN avavsbstergrea. Tre
teﬁhmraﬁrremreagmeemqmmtatfw 3gg|bmraﬁh§>é beHbatch 6

the m xing chanmber wth anti=soflf vent and

P@Gmmt ﬁanbet srleetath &w@%by safRling theiaten angsdefernining the
sdTRit Gt efdtufe BEHL Sﬁ] €t §I’urr§)g§eé(]nf>l@tthgt9 Bﬁrrg ng out

conbining the streans urry prod s perm

thedisfiilationofithe suisy ebeach rﬁb@%ttatl Acsuitable tgrapsredure to avoid

sAfEmtg thd p?eccl Bﬁét%rfheké\ HE a%{ﬁ%‘?ﬁilgfqﬁgtafp&?%dt%%uaxm as needed
precipitation process

toarogses s/ thet dlatlldatmreaed aggjommaim areditamantaimpeatisfactory

rag% E\E%@Q?&é ok 88§%?Héraf<§gg cuﬁlgfsg%.egn?gd' ent s

e preci p| T ShePPSTeeE
mai nit avith behapprepigEtgd dthatt heekolnstingnvadétile e nstitgeniis troad the

B f t _-10C t bout
s R0 i o BTRER Gebs e hrnERpi i BuStne
partlppllaylywméw thef priecipiationl prbce»ss 6hn tbl@ﬁ]a‘rﬂ@a%ulidnmimg low
a er w a coolln

refih " siyisefetOso ionitahg rrasPdstion Fiap. dat examgRh fasios of

2: mamngowbafriwutaira prefgrapt3i arifs@bent: sBREIncaPPE
odinents it is preferred to trace the anti-sol vent

e'E‘B e wefRithesa sonditians. MVkeRgushaties are employed Wity
sdlitih Which is substantially free of water it is expected that the parameters

of the precipitation process can be adjusted to provide a precipitate of
desirable particle size and bulk surface area while retaining the narrow
particle size distribution offered by the precipitation process of the present
invention.

It will be appreciated from the foregoing discussion that the process of
the present invention can be applied to other mixing-controlled precipitation
process yielding precipitated particulate materials having narrow and
controlled particle size, chord length, bulk surface area and bulk density.
Examples of other compounds include the compounds of Formula A and the
compounds of the Formulae of Structures | to XXVIll, whether crystalline or
amorphous.

Next will be described pharmaceutical formulation prepared from the
precipitated particulate material provided by the present invention.
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mai ntain the anti-solvent supply at a tenperature of

about - 200C. When a solution of the conpound of
wéaomkassB i s supplied to the m xi ng chanber arPCO@S2@M10255

the anti-solvent is supplied to the m xi ng chanber at

-20C it is typically found that the slurry produced

has a tenperature of about - 15C The present

i nvention process used to precipitate the conpound of

Fornula B can_be e I ol\éed as part of a cont i nuous

preci pit ati onPHARMA Cé RMULATIONSG ence to

Fi gqp:s&n?%@csmrﬁg GRS b m?%ge Bt

run m xi ng tee can be su rom st orage
pregipitatery maigriai lamm¢cypbnaiﬁd infoda fmmtldam forl thg provisiorpef a
N of the
BBk et (B YRRt bl el
preb@uhtechmaie(ﬂ)corﬁbﬂs-ﬂm cetipsahdtafdforanda B. In some

erBPoui 5 ot PLOETS et PRHEa o
ofmélmJMc{ a9 l;@ﬂhhl%\t Btrmt(ng(na qirinxaﬁymagugl@ $iz6 ba:ess than

m Xer 0] n CCcoQral in
aboet a0 "B'%?EP %ﬁﬁb'g’&ﬁﬁﬂ@%d@a ?ts?ﬂeeapgﬁxl Aloyt <4 gm to
abtRR 300, eEdiain pWééletéiéﬂt peticleedigs ‘i‘é‘@@régétﬁh%frpﬁlrﬂary

if the sIurr f or ned the m xing tee 1s conducted

Particlesy Rt HOHbﬁE%"H qurgt%b@e&%étmm@% Rigfergbly about 1.5
mﬁlirbl%ta?ﬁré&pn%@d@arﬁ@l\éeélfé d‘sQn'E'lS’ﬂlcm Bﬂfréﬁfpgﬁo&ls’) mi&dn to

each tank reaches capacity, the collected slurry can
ahautil rirreng evelea devel wﬁmcémﬂ% splvest pf legsitban m’cm@ésm %.

Infirhe BrSitinichio Pkl §6 offo) BUERharill plricliate
(agglajna@tmrmf tha\ arempaatacbpgrtld@)mmnsmg tlndtn eomipaung of

1 O e n (0]
A8 p8BCE BLC L drde Bl ot oo A £ (q o about 12
m /gomthb@rbwqmmlrsf a pharreneopiics! farmalauum Mobte priafemed is
t ttli
ag AU PELin = e nllf st Af¥a o obput 7 mg,

andl Iaibmleﬂ@hgiw? Q)ftffbrﬁlaﬂidmt 021 5 \ghﬁntd SiSoue o H ggg/dﬂvdnc@xarﬁple an

ed b torage tank anti-sol vent and
adl eSS Prep s ELtY Biblseing i RIvBiRR e slury
cd?ﬂéiﬂ‘illﬂgﬁ pE’ecubmeﬁlﬁaMn@ntes Hving 8|b(AKEuABEe 2964 of BBm about 16

hr ou
E/g toa out 33 m?/g, preferably from about 25 m?/g to about 32.5 m?*/ g to a

u. =02 Il-

condensation step at a temperature below the softening point of the solids
initially precipitated, as discussed infra. In some embodiments it is preferred
to prepare a pharmaceutical formulation providing the agglomerated
particulate material comprising the compound of Formula B in a granular form
suitable for use as a capsule fill. In some embodiments the formuiation
comprises a granulate comprising up to 58 wt.% of the compound of Formula
B API, up to 6 wt.% microcrystalline cellulose, up to 18 wt.% pregelatinized
starch, up to 4 wt.% croscarmellose sodium, up to16 wt.% lactose _
monohydrate, and up to 6 wt.% sodium lauryl sulfate. In some embodiments
it is preferred for the granulate to have a bulk density of from about 0.4 g/ml to
about 0.6 g/mi, more preferably a bulk density of about 0.468 g/ml.

As the phrase is used herein, “weight of API” refers to the amount of
Active Pharmaceutical Ingredient (by weight) contained in a material
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m xi ng Tee can be controlled by any neans, for
exanpl e, control valves (4), selected, for exanple
woneomia7shrottl i ng val ve, a needl e val ve, a nePeriusgn07/010255

punp, a flow neter, and a mass flow controller. It
wi ||l be appreciated thatother nmeans for regulating the
flow of |iquids can al so be enployed. Optionally, as
depicted in Figure 2, pressure gauges (5) and ot her

ocess nonitoring devices nmay be installed a various

Stmﬂhﬁﬂg the ARle Ageardingly e anateriabeemerisen §0fmactive
prpéﬁ%%%tlcéﬁlngg&gbﬂf‘ %@%%Yﬁsh ofifHh H?ﬁél‘?éltrﬁG?]ﬂ be hg)%fed to

, N sone e I ment process of t

suip)ye BO@rems ot ABl.sThus yther\@a@béof ARl usedrina i@gmumqrsrefers
b r
toithfsiie Gl ot U tdoha Al (SR pSINARE tpdbd Br i used to
supgaiy theo AR ¢o ok csmnesaifort, laedsthpeaataalameight gfithee ofatedied used
col | sl.u ' il of f fr mthe tank under
toSUPR :ﬁf fr};ﬁq V\’/%{th#@llwesr@ ﬁec@ﬂﬂgmrpg} 9%g the slurry and
aggl meléigbbbm@’ite@ﬂ ipipréfertb PRy incohsratdanradiquéeofin
2&5 ner at ed rtic e of, dg [ ﬁble bul k. surface
Prg PBH Al %ﬂa BIRYiAg iggt SREPaERVeHRN mta@
grEthkaté BUitabR Rre@eNhaRt ProdsRM &Rd Phﬁhﬁéc@uﬁbal formulation
gl onerated to give a granul ar erial having a

”%"é@@de@cﬁﬁﬂt-’oﬂﬁrf%@% area, preferably a surface area
of f¢p r@bi@kﬂ ltger‘i&ecﬁﬁﬁ%ré b'}ﬁfl@ndlﬁ@dar% amount of the

correspondln changes ensit
agg| orrmfap@aaﬁed paamuate rn@teéuai &APHr lfﬁniif@ﬂl"k a@@@rﬁewe with

: ﬁgg:o:]ge{méﬁf?t gradoyt ufk |%§ shﬂlcg%iﬂ% onﬁéFg_{ o éé’(,vt% of the

ated parti e mat er |
of fr orgrabulmemrﬁer@bm o506 wb%;taroamoghhbf fmcrox:nestalime

2001 O AL LRI M M B L3 CUANGR drlr E’seym.% of

surface area can urin
PSD nedbergragulateban a8)ounaef @eaguelah«eldedatach suﬁlnnEhEto

reduci RIOHHE TrhiB Yt oy Brler Y d6HR BithhiaS PediuiRts

i Nt he grmeanhpot abedamaciiost ssdiantlsafigicotts pravide up to 4 wt. %,

Ty be HBISTARBLS PV fecBl B GBBU e B9 SRt pdactose

MIBE, afghbRyd@its suffiRieritad YrovilBRip to 16 wt.%, preferably 15.6
wit% of the the granulate;

(b) granulating the dry-blended mixture from step “a” using a
granulating fluid comprising an amount of sodium lauryl sulfate
(SLS) sufficient to provide up to 6.6 wt% preferably 3.3 wt.% of the
granulate dissolved in a weight of water equal to from about 12
times to about 13 times the weight of SLS employed;

{c) wet-milling the granulate from step “b” to provide a uniform
granulate size;

(d) drying the wet granulate prepared in step (b) until the granulate
displays a loss on drying (LOD) of less than 2.5 wt.%, preferably
from about 1.5 wt.% to about 2.5 wt.%; and

(e) milling the dried first granulate through a screen to provide a
classified granulate.
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presence of each of which arises fromthe preparation

and processing of the conpound of Fornula B before or
wdaoi7ng7ashe preci pitati on process. Additional PCT/US2007/010255

advant ages of the optional adistillation step include a

reduction in the volunme of |iquid which nust be

handl ed to separate the precipitated particulates from

the slurry, and a reduction in the amount of the

conmpound of Formula B which is retained in the

supelmsemetembgdinges it isgrefarred o employatlbe whigbshear

el drf i e thtlfaleSHRRE ' Brétiathl Sofidhstfar o
macewégramﬂatﬂd)rsisrérgpbiyed whidgg:bonenmmg qs;aalsoemh;aibged in
sfidtent 3fon B S loRe it A6 blerRied il iSome .

ermbdditheots it [ prefersd WWeémeQhétgréﬁu?wM%gi gﬁa(rjpi ‘Sb”tnﬁ @rwet mill
MIBE, vva (51 Xxtures o an er,
754

eUPRBAGH 7 SCHeSphBKG Shls. rlgs aree @rebodimeits it is

preférired itd AP hive® GraMAatPin A appanrfut Releyd FRmy ePoverfand a
potential Tor the#;rem pitated solids to attain a

fluid lhad drvesnapse ereipraitly iaiyehad diveg inusedr Inispmey
efmBBBfhehid e ;S’nfefér}?@d @(9 |uLs,€°at Gﬁ/ Pl P& lﬁ’i?b@ﬁ%lt%ta?ﬁcéreen having

reference to gure , 3
0. Qépdéﬁ't‘ h@iemms ouédac—erwlhng sﬁm %1 ult iwyll baappseciatgctthat

t r .
ol SRR ey 0 PRSI GG Redtel BB ML Aa o
em@fqmgdqw o@rbigh abe@w b@npetlatawmm@qmmanu artgeemploying

maRRENGe Sl dRbRl RIESARG SALIbRRAR rol Bt O ahd ¥R hifiRg.

ave di scovere € CO | nati o
MTBEIrhssme embedgnemhsot isfgreddrrexh td mmnrpangatda thae classified

t, of t reC| |tated mat eri
oultB o RR a0 gte Iite L EFSBaclEs) St sahphshg
eﬁewgreglblee drOSdsammlbﬁwécﬁf urth ekhﬁgiaméméﬁ rrﬂdifbur;tstal{me cellulose
en MIBE has en. e oyed as a solvent in
] EX SRS A T SSIL 5 SU IS { RbSUREsabOrIRHE BR.
pﬁ&mwaut@@abomumrdussﬂreférabwo 490 AR (ﬁﬂl‘égréﬂu%lr'} 14 wt.%
while the slurry is agitated, for exanp

l'e
IR RIRROBS Y dEate AR e B o B ut. %’m@traigé@nmlaam'gwch%"me
célﬁ.tl&éb‘ 5 RE.90 ektrabFdhlBenidBBRIRIARG celigidsE, 8fwih tragranular

lected slurry at a
croscarmellose sodium, 3 wt.% extragranular croscarmellose sodium, 15 wt.%
pregelatinized starch (intragranular), 3 wt.% sodium lauryl sulfate
(intragranular), and 2 wt.% magnesium stearate (extragranular).

In some embodiments a granular pharmaceutical formulation
containing the classified granulate is prepare by further blending the granulate
containing the AP! with excipients to provide a granular pharmaceutical
formulation product from which a dosage form is manufactured. In some
embodiments this is accomplished by utilizing the above-described process to
prepare a granulate with steps further comprising:

(a) dry-blending the classified granulate from step “e” of the above-
described granulation process with an amount of microcrystalline
cellulose equal to the amount of microcrystalline cellulose present
in the classified granulate and an amount of crosscarmellose
sodium equal to the weight of the croscarmellose sodium present in
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tenperature bel ow the softening point of the

precipitated solids in the slurry. In sone enbodi nents
woRoi7si2pasef erred to maintain the tenperature oPCThS2007/010255

super nat ant bel ow about 253C until at |east 10 vol % of

the collected supernatant |iquid has been distilled

off. In sone enbodi nents the tenperature of the

collected slurry is nmaintained at about 20 C or | ess

until at |east about 2 vol % of the collected slurry

has bedhe diassifiedgrarilatedndorotisle & honodersoes gnanstar

incremad})t\; Ix% 20 Cto 26 C as each additional 2 vol %

of the |n|(?|a y collected slurry that is distilled

of f . (b)ydrgdnendinydde memhegersddier gdingiad powdenfrdml3rywakbding

of the jnitially collected slurry, the tenperaturg is

i nt iR 2 with 8RY Ay rBbuiof frhenefin siavare prficient to

sl urry grevialeo® vt 96 @fttihé tey-blended preivet, the initially

collected, slurry. In sone enbodinents it is preferred

thegehy Biqvidingsg 9 rn%‘?%trma‘?‘?%'l‘fﬁbfc_fr%ﬂ?t@% slurry
unt i In $\PeBMBBHINYE ntYHEAMBLAS Bﬁhié%cﬁéyt&aﬂiggg!ggh\%t&e Ogreater
. . 70

supernatant liquid of the slurry is about
thgp the sunoypt RIeFENLIEG FFepulate kandve emilayedhnin some

eraBBHIMERE aNbhlodnt®f f‘%@éﬁ% oM %Edﬂfrﬁ%?@éﬁqeir@hé@%? amount

supernatant liquid of the slurry is less than about
prgseniin e geetiataisap be smrieyrd. 01 somevembpdinenisiit is
pridfrdl «bat) BRI ULR LS dld SRR REAh S EIHG %

the volune Of the conCentrated slurry to about one
blending methak selectad:from gitumble bleindieslang a bin klendér, more

. . ' i
P8l PAPE RS Sk 50} B8 iR A BoBhncous
blendsncahdie praddsd by eabploginighannsuitalbiei rabbys 06 dinebleadiing
peﬁjti%l@(e r@&ﬁgglssti [lation and aggl oneration step wll

L .

requireé fons that depart fromthe distillation

schelmes@nevdrnbstiynetetsdr ishdferidetd provgdatunhedipagssitine
onmerat,in iven batch o

' ts f I . f
cqiRul fpage fouh bydlhg Sebeiies diffudh e wakaiinR premgar
prtmtmam@adﬁi_rmmﬁdmprédmea Gh beBbRh iR RRA #iélbBo0é-ddi@ribed
pr%))rem pitate in the slurry sanple, then carr

resdsstiiqienfiirdioyide dharppery §?“é’&dﬂv%'tcﬁééén%lgf?lgntained in

theWrball= grRimRIceLYES] foPmaldliosh. sof teni ng the

precipitate therein, and adjusting the applied vacuum

as nkeg@e embodiments It is preferred to form granulate for use in a
pharmaceutical formulation by granulating a dry-blended mixture made by
dry-blending 40 Kg of the compound of Formula B (API), prepared in
accordance with the above-described precipitation method and used as
prepared, 4.0 Kg of microcrystalline cellulose, 11.2 Kg of lactose
monochydrate, 12.0 Kg of pregelatinized starch, and 2.4 Kg of croscarmellose
sodium. In some embodiments it is preferred to provide a granulating fluid
comprising 2.4 Kg of sodium lauryl sulfate dissolved in 48 Kg of water and to
granulate the dry blended mixture until no free-flowing powder is observed. In
some embodiments it is preferred to dry the granulate in a fluid bed dryer until
it demonstrates a loss on drying of less than about 2.5 wt%. In some
embodiments it is preferred to mill the dried granulate in a screen mill
equipped with a 0.032 inch screen to provide a granular material having an

average 32 mesh size. In some embodiments it is preferred to blend the
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to progress the distillation and aggl oneration and to

mai ntain a satisfactory rate and a desired range of
waggl7anesat e particul ate size. It will be apprecrasem7/010255

that by elimnating volatil® constituents fromthe

solution prior to conducting the precipitation process

of the invention, particularly water, the

preci pitation process can be carried out utilizing | ow

rati os of anti-solvent: solution in the precipitation

drigde pnilled grandlaie withA. 0d<o addionahat miggcistalline cellulose and
z.z.ségr&pq%aeg.onar &1 & Eb}’ménc]s(f??ééjuuﬁ?{c{;\ﬁ%wdé gl SHdoA d}?rblé?ﬁded

nder t ese con i ons. uch ratios”ar

mixtpieo fleeh blernid $.61 Kig iod magne:shumsstsame awith tiel §e¢qn§bdwf

oA el 4 RPTRE b ARhold® BRIRREL TS b ovi e o

pr ecFor use in tife gesiulatel of tpanm\reﬂt@nsnt repaidrrbd ltd employ

f N
migfae R FRITTS Reliipss siobpeHdS MiSe T ABY R W piifedyf bee
urﬁp‘@pm@%&atjeumaélrﬁ@norwdrmel lit isgprafpfattcaerldy om t he
for%%m ng, di SCUSSIQﬁn t hat the ro ess _of the &rese

Pregeltinizsy s@nchd SR squivglent tor @F TR CRIRTCER it é% Perred to

ud¥ RF ghialdet dreBcimsIRSSe YodBhiAl; Bedhif Rohrtiféé8 %o use sodium lauryl
particul ate materials having narrow and controlle

S%f@.tq% eauialentdo Nhgrade &iogn Slepam @néunﬁseesweateaﬁ%te NF
@Hb@&ﬁ)&f fwm \Eéb%fﬂbfésbége &Te*ﬁ%ra&@ ”EQMBQ% hié%rt.@l@ arde

ounds of Fornula A and ounds of
a\ﬁtﬂ g@rrwmergaﬂyefczrr@@mplpoAxm 1%m|¢r@|crysta"me cellulose

mdlelﬂl? 8l ﬁbl??&@?%os@ﬁgn |yld dat?efrgﬁslﬁérjeh%jst Farms,

at1on prepare omth
pq@gelatpnlzai etarplaﬂﬁﬁetfrcanéMiat@n arograswiallegespdiure NF grade

S s L B ST ko A TR dth B
vayetable gradednaghesiuah stesaratecfmmo@eé\mh into a

f | ati f th t f

i C LR RO TiraS: PEEIT: Bliafafe) GRtRNaORFsbs powder
a@’cﬂﬂé\r@bﬂ&hﬁﬂgﬂ&tlﬁrda@bumrtbrprﬁeﬁietélGo@ég@@@ﬁﬁ heiving the

For nul a_ B.
component welghts sﬂown in the table bleow (each dose having

approximately 200 mg of API.

Constituent Function Concentration
(mg/capsule)

Precipitate of Compound of | Drug Substance 200
Formula B®
Microcrystalline Cellulose Binder/Filler 40
Lactose Monohydrate Filler 56
Croscarmetllose Sodium Disintegrant 24
Pregelatinized Starch Binder 60
Sodium Lauryl Sulfate Surfactant 12
Magnestum Stearate Lubricant 8
Purified Water” Processing Aid --)°
Capsule Net Fill Weight 400
Hard Gelatin Capsule® Contain Capsule Fill 1 each

Added for processing; evaporates during the manufacturing process.

No. 0, blue, opaque, preservative-free, two-piece hard gelatin capsules.

Weight assumes 100% activity for precipitate — adjusted upwards for API source
material having lower activity

QoD
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enbodi nents it is preferred to prepare a nedi canent
froma precipitated formof the conpound of Fornula B
woaving7aopri mary particle size of |ess than aboutsioo0102ss

m cron, preferably a primar3 particle size of from

about 200 nmto about 300nm a medi an precipitated
particle size (aggregation of primary particles) of
fromabout 1 mcron to about 2.5 mcrons, preferably
about 1.5 microns, a precipitated particle size

di.stri bution of from bout .1 micron to about 50

It wilkbe RoPLpciated hpkeag %m'%'afera'ayéwetmn 8 moge dhatippe role,
foaaﬁa.tnple Wtbrna/ér hiaySREE pafig ét@é‘é &drérhtégﬁ'aﬁf eAe&érerlhgrp the

gl oner at ed artlcu ate gl oneration of the

npl o
dqﬂ@@tmﬂ%@fefansa@r iBEe e@e}ar&dﬁm igid @%Wﬁ@fcﬁbﬁﬂm kyst not
excRidie Aok errbﬂqeg dy% %v%w §>@&s.eﬁr He?{Mfe 8bolé oM

about 5 nR/g to abo glnt provi sion of a
phar maceuti cal fornul ation. More preferred IS

agal oG bl g a nedi an bul k surface
are A ﬁRT BGh N | kK density of from about

0. 15Ing§0ﬁ1etemiab®rnﬁerﬁ[¢, 1t9s preferfent toerxmviﬂega phrarmaceutical
t ed t t cti
fof laRER ' tabfinid tuf Ge Ry BLdnctibenigorres Mt cardains as
APRBdhE olrers%ﬂamﬂ the cibrb;bld)lkn@sléélé@técﬁfr?ﬁr ol édm?bgg@srngf Ebrmulae
BB b s B s 28 oM T ting

HCOpretadse andRIr@apthssis %\Hr@'&k B6d MAvBlgstd HiR8oRAloNdS
itated |scussed|nfra In sone

e B S i SRS st L8 10

phar mesqibicrabodipidnts ait iPprateR¥H % 3@ 1edi Gt ReH JFRY AR
particul ate material conprising the conpound of

preteasg hibitor feprg tha grawp pHHG\ pretepse lm@b't9§ef€€i€,rf@d to in the
foﬁ@@ Sorf;ur%Enté ﬁ@ﬁ%r@% BERES by}%férggr&\%t refl): |

| Ses U ate conp SI ng
U§8 6@@@8%$Z/Fbr H\SQQOBOQWB94%1 t USQO(MO%N 853A1,
n
USLE0850NS 2L, o280 85527 AR, LBABBMI T1 2581 o
US260201 5@@41/@1,&@20%026701;@11nusatmﬁoeswsmai up to 6

BB R Kb R AP ROBOEBROGERRLS 11 1
U$POOBGOBBI$20A4 g520080253577A1, US20040229936A1,
US20040229840A1, US20040077551A1, EP1408031A1, WOS9837180A2,
US6696281B1, JP11137252A, WO0111089A1, US6280940B1,
EP1106702A1, US20050118603A1, JP2000007645A, WO0053740A1,
WO0020400A1, WO2004013349A2, WO2005027871A2, WO2002100900A2,
WO0155703A1, US20030125541A1, US20040039187A1, US6608027B1,
US20030224977A1, W0O2003010141A2, WO2003007945A1,
WO2002052015A2, W00248375A2, WO0066623A2, WO0009543A2,
WO9907734A2, US6767991B1, US20030187018A1, US20030186895A1,
WO02004087741A1, WO2004039970A1, W0O2004039833A1,
WO2004037855A1, WO2004030670A1, US20040229818A1,
US20040224900A1, W0O2005028501A1, WO2004103996A1,
WO2004065367A1, WO2004064925A1, WO2004093915A1,
WO2004009121A1, WO2003066103A1, WO2005034850A2,
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about 0.6 g/m, nore preferably a bulk density of

about 0.468 g/m . As the phrase is used herein,
woOeei7ght3sof APlI" refers to the anobunt of Acti VeCT/US2007/010255

Phar maceuti cal |ngredient (38y weight) contained in a

mat eri al supplying the APlI. Accordingly, if a materi al

conpri ses 80% active pharnaceutical ingredient, 100

grans of the material nust be enpl oyed to supply 80

Thus, the wei

f Pl t API d
M@@%@?&%ﬂé@éqc&qw&1%89wpi29gso§§§@ﬁ'aqof 100%

.
e A T R gA2, SV 0B008PBRRRENR WONDATFASAT,
URGE8EBA6B]s MORO0R0BHDYBARAN QRIABE A2 MO AL, ed

WRSE8Sh T84 2ond ST DA ToChpddod il icpihdoror e
WR2@04G] 1G4 AN AAOIB/ BEET AT, 458537 1 ONARNMDOS481O0A2,
USRRB7ER0A: HOPOPER4aRE, Hitoaleas Pal bR a Bl taz g,
nobs sy o s e
1A028eA CRdRare, WP 8559082 NN 636dEA

\L/JES%GQBQQA subbig BsagAQommgsn@l@gm twcﬁ@oa@d@dﬁzsmf

ranul at e r ef er abl
W00kt y%%ﬁfb?,n\e/%%ﬂ%?@% VH OB RAOY §243 0 WORB2R496A2,
V\ﬁ)@()(‘MO-%1 FIR4 eJFﬂ’Pi wg%cﬁapwtw%zﬁodoh ?ZQBQHUW@)QOOQWOBGSTAZ

anount o/w%)re el atini zed starch icient to provid

V\(B9'(43011@3 29969&%5%15%/@2@02@%519:9@2 da6a1849eeB1,

V\grs%w de u to 4\RR§@%?M r%r@gawgﬁqbéb ?\9??804003000/\2

U§2@ﬂ§0@6@01aﬁd woaaaaassm V\m@wmwmaamsmz

WSS 21 RSB 080 WEotlaio SERBbAY ©
VHD9522880R Y, WO 16269 1AM WIONT 088044, MOR0028Mab38ANg
SEAUASBTETR! I aEin ol YPGB oL

JB1 8127864 Af JP1e124400A, JP11124398A, WO2003051910A2,
WG02004021861A2, WO9800548A1, W0O2004026896A2, WO0116379A1,
US5861297A, WO2004007512A2, W0O2004003138A2, WO2002057287A2,
WO02004009020A2, W0O2004000858A2, W0O2003105770A2, WO0114517A1,
WQO9805333A1, US6280728B1, EP1443116A1, US20040063911A1,
WO2003076466A1, W0O2002087500A2, WO0190121A2, WO2004016222A2,
WO9839030A1, WO9846630A1, WO0123331A1, WO9824766A1,
US6168942B1, WO0188113A2, W0O2005018330A1, WO2005003147A2,
WO9115596A1, WO9719103A1, WO9708194A1, WO2002055693A2,
WO02005030796A1, W0O2005021584A2, WO2004113295A1,
WO02004113294A1, WO2004113272A1, W0O2003062228A1, WO0248172A2,
WO0208198A2, WO0181325A2, WO0177113A2, WO0158929A1,
WO9928482A2, WO9743310A1, WO9636702A2, WO9635806A1,
WO9635717A2, US6326137B1, US6251583B1, US5990276A, US5759795A,
US5714371A, US6524589B1, W0O0208256A2, WO0208187A1,
WO2003062265A2, US7012066B2, JPO7184648A, JPOB315377A,
W02002100851A2, WO2002100846A1, WO0039348A1, JPO6319583A,
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granul ate dissolved in a weight of water equal to from

about 12 tines to about 13 tines the weight of SLS
wenpl7agexdy (c) wet-mlling the granul ate from BCEWS27/010255

to provide a uniformgranulsate size; (d) drying the

wet granul ate prepared in step (b) until the granul ate

di splays a loss on drying (LOD) of less than 2.5 wt. %

preferably fromabout 1.5 wt.%to about 2.5 wt.% and

(e) mlling the dried first granulate through a screen
JR1 392840 M Q205893 WV HOTHREBAZL MVEBMES533BAdI nent s

WRO BB R ARS8, 0N OBl RO RTRS (SKokdon
WORRN2068883AF, AN BI0SRR084A Te D‘E’Déﬁéﬁﬁ%m dR2003064094A,

W Il DR YO TENBE TR0 3h R0,

WOIIDE0BTEEDAZ, WO 2005036628 AL0WOPR00602551TEARS anul at e

Wkl Ebsnda, WshalEhaBophad Wi B2ftatbadedat 1idi razeonz,
WG, AVRI00 4T 5HEY, \GORIDALE AN VPOBDBERBONS,

WHRRAAT. VAW T a4 rvy 99811§ 1§§é\d WQ¥3§§ﬂ876A1

WEIRSSHOB AR AS, W@Z‘UC%‘OQB“SQQAHO u&%a%‘ém« BELOEHB4NGH
Wth a a screen aV|n% /WIWInC hol es to carry out

W@30G309067¢4 Ak, AO%X2 Ope343pBAL: WiSat &7H8116A
uShbéé?G)S&B@M&J%PQ@m @Pgef?émi ﬁséés@é%@aggsts%zogm
ow or

ranu she

1ud
ITd 2896335 %Péﬁ%%dg)@L l&’@ﬂﬂ@ﬂ%ﬂﬂ“amtﬁﬁﬂ(l&y IKRZORA38T
Kéﬁf}ﬁﬁ@é% é,Ck&%nggSgh‘ Wﬁ&boﬁ 67798 *kﬁ%boé‘“i?ﬂ’?é‘,
m Tl ng. nsomse odinents It Is prefe 0
ESB&@B@b&SalKEE%BQO&Ha%j KRAéQQB&n&RﬂOQWESBﬁZﬁed above
vt CEELBPRNTRGE Ul RRIShRoR B 4ET 1o 5 mgtiont

extragran croscar nel
need ttereptvidh peovides tHeoBIE\Aprbtexse adilaito atra tagags ramge of

atieofs B ante STl Bt JeE . AR, (R0 PiagPOR mar 350 mo.

3038 nvd, 350 mg, 400 mg, 450 mg, 500 mg, 550 mg, 600 mg, 650 mg, 700
mg, 750 mg, 800 mg, 850 mg, 200 mg, 950 mg, 1000 mg, 1050 mg, 1100 mg,
1150 mg, 1200 mg, 1250 mg, 1300 mg, 1350 mg, 1400 mg, 1450 mg, 1500
mg, 1550 mg, 1600 mg, 1650 mg, 1700 mg, 1750 mg, 1800 mg, 1850 mg,
1900 mg, 1950 mg, 2000 mg, 2050 mg, 2100 mg, 2150 mg, 2200 mg, 2250
mg, 2300 mg, 2350 mg, 2400 mg, 2450 mg, 2500 mg, 2550 mg, 2600 mg,
2650 mg, 2700 mg, 2750 mg, 2800 mg, 2850 mg, 2900 mg, 2950 mg, 3000
mg, 3050 mg, 3100 mg, 3150 mg, 3200 mg, 3250 mg, 3300 mg, 3350 mg,
3400 mg, 3450 mg, 3500 mg, 3550 mg, 3600 mg, 3650 mg, 3700 mg, 3750
mg, 3800 mg, 3850 mg, 3900 mg, 3950 mg, 4000 mg per day). Inone
preferred embodiment, the HCV protease inhibitor is administered at a
dosage range of about 400 mg to about 2500 mg per day. In another
preferred embodiment, the HCV protease inhibitor is administered at a
dosage range of about 1900 mg to about 4000 mg per day. In yet another
preferred embodiment, the HCV protease inhibitor is administered at a

dosage range of about 1050 mg to about 2850 mg per day.
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| act ose nonohydrate (intragranular), 5 w.%

intragranular mcrocrystalline cellulose, 5 w.%
wexbto7agranul ar m crocrystalline cellul ose, 3 wWp@a/us2007/010255

intragranul ar croscarnell oss sodium 3 w.%

extragranul ar croscarnell ose sodium 15 wt.%

pregel atini zed starch (intragranular), 3 wt.% sodi um

| auryl sulfate (intragranular), and 2 wt.% magnesi um

stearate (extragranular). In some enbodi nents a

gr anin ane sgimbodiowunti wherdioithe HEY groteaseanhibitgr ishibe

oSG P} 4 BT BE RNy I8 L ROARE o estr
thpreofi thee BIGV proteasephhibitec suadmalistbosdrat atdasagerradgetof
oAb s B RS A pés RE Bl HPBr 2oy o to about
300DWey ges aay ReGbdLe 2880 rhg tOadRat 8080 Fhg ek dfag. Wi t h

steps further conprising: (a) dry-blending the .
cl asH PP%@r@?%ﬁ’fm%ﬁteWPP?ﬁ'ﬁ‘g"t‘%;ﬁ*@\é'p"%?ealsﬁénh'b‘m" is the

cHRBYAHA T HAMRLIZNONNI A bREMAAES@RRINY ddtepth i8Rl sAilate, or
m crocrystal | ine cellul ose equal to the anount of

estet tirrepbithrlHGY rreteageoisbitiias deadministered atasdesagsirange of
ASS ORI Mg BB P nd e bag A RITRP B0l o about
2%tesevrer daie classified granulate to provide a

h : - adi
normoaLoR8 dingodted] whBNR the MSY et B RGL PO,
camnpbund df droramaa X\, aepharsiacaudically aceeptabld salgraoltate, or

oBERYhBef U e p e BRI i 4 D g ramce o
alsountet @8 adh teeabsuta®r 28rmgpendiay) prefanpbi atbdutMB800 to about

5 f%l ul osedgreater than the anount present in the
% M8 REE9EYn be enpl oyed. In some enbodi nents an

anduNotethat thecisarld GRICYOsioteags Rdilsitortriay behwdministered

oS rn e i SO G ReR e d 4 G888 Lo B DI i gD)
p&t @8y, Ionaimbedintefc tHPBE\APR1BasS iHibifor is administered at a
dosage range of about 600 mg QID to about 800 mg QID. in one
embodiment, wherein the HCV protease inhibitor is the compound of Formula
I, a pharmaceutically acceptable salt, solvate, or ester thereof, the HCV
protease inhibitor is administered at a dosage of 800 mg TID, 600 mg QID, or
800 mg QID. In another embodiment, wherein the HCV protease inhibitor is
the compound of Formula XXVII, a pharmaceutically acceptable salt, solvate,
or ester thereof, the HCV protease inhibitor is administered at a dosage of
750 mg TID. Likewise, in another embodiment, wherein the HCV protease
inhibitor is the compound of Formula XXVIil, a pharmaceutically acceptable
salt, solvate, or ester thereof, the HCV protease inhibitor is administered at a
dosage of 750 mg TID.

Preferably, the HCV protease inhibitor is administered orally.

The structure of compounds of Formula | is disclosed in PCT
International publication WO03/062265 published July 31, 2003. Non-limiting
examples of certain compounds disclosed in this publication include those
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bl endi ng net hod sel ected froma tunble blender and a

bin bl ender, nore preferably a bin bl ender, although
woRowiky3sbe appreci ated that honogeneous bl endBcTan2e/010255

provi ded by enpl oyi ng any switable neans of

dry-bl ending particulate materials. In sone

enbodi nents it is preferred to provide a nedicanent in

capsul e dosage formby filling capsules with an anount

of the granul ar pharmaceutical fornulation prepared in
listed ot Rages 48 (H. inGernsates lrrelt by safesenee s asgﬁarrna@wtically
a QU §0R%ﬁ5QHQH&F %Hﬂwlevel of the API

contained in the granu armaceutical fornulation.

| n slonene sbdidiment, the AEI lpr&akecrteddrdm coorpoundsnofl thedormula
1af OF use in a pharmaceutical formulation by granulating
a dry-bl ended m xture nade by dry-bl ending 40 Kg of
t he conpound of_Fornula B (APl), prepared in
accordance w t =t he aboyg-described precipitation
met hod and usg ed,. 4.0 Kg of

s p

m crocr taI| ‘. ,NT12Kg of | actose
nono %E%eN\V2£$ 5g of poegel atinized starch, and 2.4
Kg ogﬁﬁ}o carirel 1Qse so m In some enbodinents it is
preferred® ovi de a nulating fluid conprising

2.4 Kg of sodiumlauryl sulfatEoENY¥IBved in 48 Kg of

wat ep p@u%?'n{a‘&e%@é‘lw \Ag&?eﬁtg‘ﬁedgé{t ng’h@? dornistbHirferest | |

no free-tl ow ng powder 1 s observe n sone

enbodi mentl §e qomeopned péFpavutaladigs rerenilyresaraseparated into

r

itd ﬂfsBr%srgﬁtQﬁ@re\!g@gﬁbg kg?%%efﬁoéﬁ& [ clégéa n‘?'ﬂ) § Psbﬂgnt

I n sorte e
Plpibldﬁaéloneldsﬂﬁoﬁm%&'flﬁ)é rihlisbedrNongraber 1@, %O@Fz,r bennen I I
oFBLLRRGIE, 8 Idh el b AEEBFEAETA R Rpbitor of HOV
ranu &8 aV| g an average Si ze.

Nsarﬂerewbmhtm&)s it is preferred to blend thedri ed

mlled granul gbg Welth 4.0 Kg additional of

m crocrystalli ng\c’el Pul ose and 2.4 Kg additional of

croscarnel | ose um r.,o ovi de a second dry- bl ended

m xture, then bl en Nhtagnesi um stearate with

the seeep d{drmbl ture to provi de the granul ate
prodGH&
3 /\\CH
CH CH33
CHs _CHs
.‘ - H o)
e o
N :
H H 2
CHfH3NTrN 5 O \7:3

Formula Ib Formula lc,

a pharmaceutically acceptable salt, solvate, or ester thereof. The
chemical name of the compound of Formula lc is (1R,2S,5S)-N-[(1S)-3-
amino-1-(cyclobutylmethyt)-2,3-dioxopropyl]-3-[(2S)-2-[[[(1,1-
dimethylethyl)amino]carbonyljamino]-3,3-dimethyl-1-oxobutyl]-6,6-dimethyl-3-
azabicyclo{3.1.0]hexane-2-carboxamide.
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For use in the granulate of the invention it is
preferred to enploy mcrocrystalline cellul ose
wequinvatmsmt to Avicel PH102, it is preferred t®eCcuds2007/010255
i npal pabl e grade | act ose nmmsohydrate, it is preferred
to enploy pregel atinized starch 1500 equivalent to
that from Colorcon, it is preferred to use NF grade
croscarnel l ose sodium and it is preferred to use
sodium lauryl sulfate equivalent to NF grade from _
St epan anbrosefisesiformakiag sompaungsafdafenla éare digalosed in
; kC ' hka kal re
U ST CuBRSRcH REp 2000 0o 30us T hs RDR0ER ST
20050029860 ,.dhtormorated oy taferéncenhénedn). | npal pabl e gr ade

br oger at | IR ?%%Jr%%%"c%f?s@ﬁ%@a%é%ﬁwd; of Formula I and
methusisasfmabkiveetheshimedre digddsed oW GOR/082661 ard inalurS.
I [ WA-1 NF f , d t abl
PEEnh R s el A, ol'tor Rloudii S8 B Pt paiGRT REIAR by
refgrepdenents, optionally, aliquots of the honbgeneous

powder are, charged into gelatin capsules to praovide a
dosage foN%'gvﬁW@ PIRMBES R R HEDIGFYMPeUBHE WS Fiasmuka Hi and

mbeds & mav AR _roAWdAISs&P RY e MaiiBhyl PARrTPPHiication
APl . a: Added for_ processin orates durin h

; t
WQEHPELE T Andgngd St deaient PNBTICasion#0/e2/03BagEe at page 3,
b . | o
PRSI ok iR diGage A0ePIEFoqiate HELeih 1 Rdes ©
adj ust ed Mowakimiingoexaxpplesmirssétabe epmpoundsiofddrowda IV and
ST e e
WiRG3/a6222p @nd ivi P& PatentPublitation2e0R/020E661 dit paige, 3,

oA B PSR Bl 28 ek forif BBAPh b giSepee.

per f Nomdnitipgaeginveles ef sujtablet cornpbbeds abFermbty ¥.and
e o L e 005 TS, B5 oo
260a8/01 dane® atiphhetdpardyruph jesz4], Brdugh@erRs21H3paragraph
[Ogggi,%gc?rp%?ated herein by reference.

Non-limiting examples of suitable compounds of Formula VI and
methods of making the same are disclosed in U.S. Patent Publication Ser. No.
2005/0085425 at page 3, paragraph 0023 through page 139, incorporated
herein by reference.

Non-limiting examples of suitable compounds of Formula VI, VI, and
IX as well as methods of making the same are disclosed in International
Patent Publication WO 2005/051980 and in U.S. Patent Publication
2005/0164921 at page 3, paragraph [0026] through page 113, paragraph
[0271], incorporated herein by reference.

Non-limiting examples of suitable compounds of Formula X and
methods of making the same are disclosed in International Patent Publication
WO2005/085275 and in U.S. Patent Publication 2005/0267043 at page 4,
paragraph [0026] through page 519, paragraph [0444], incorporated herein by
reference.
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APl one or nore of the conmpounds selected fromthe

conpounds of Fornul ae I-XXVlI 1las descri bed herein.
we@uedv/ikmasoul ati ons can be useful for inhibitingCHD¥2007/010255

pr ot ease and/ or capthesin aotivity and have good

di ssolution characteristics to facilitate absorption

of the conpounds of Fornulae I-XXVIII. In sone

enbodi ments, it is preferred to select at |east one

HCV protease inhibitor fromthe group of HCV protease

i nhi ﬁpﬂdrr@'tlnef@ﬁ%@!eﬁ@fﬁmt@hl@ ¢INPeUNdg of Geumeia Xl and

B SRS S DB 1 RolSBh Al ot pypaton
WO3080832@&nd in LEJSZ(RI&EQQBEQQMiqn 26¥90268233 #2 page, 3,

PURDBT Bt oxeh Pl B0 onesiant 195G, Bl g e erein by

referd826050053921 A 1, US20040253577A1 , US20040229936A1
Us200 /7551A1 0803

, U 00 9840A1 0
RABABNG Ristao T BUaDIASOTRIYAS &l FRDYTA KUK
metHdiEﬁsZ&DﬁMaQ the@mé%@%ose&ﬁ?ﬂ@é%tnb&@pﬁ%nt Publication

A1 s e e+
ST b T R

e{e062052015A2, WO0248375A2, WOD066623A2, WOD009543A2,

&gggéé?gﬁg %@%utta%@%@éﬁ%%ﬁg@g aOXIlI and

meghastofi @@ﬁmthe sePecre3isyesad in INteaeioBesPeteant Publication

WERARAGBEE82 s SARESARO o EAS398R 0t b

pam@mpﬂ)WfHAﬂrouQ’mwaoglaamgrapWOBmmbted herein by
re%%%%OSLLSSOAZ'V\DZOO4094452A2' WC2004015131A2,
099316A1 , WO2003099274A1 , WOR003053349A2,
W2 ONR20dih g xanipled aF 4uihble compounds of Formula X1V and

methods of making the same are disclosed in International Patent Publication
WO02005/087731 at page 8, line 20 through page 683, line 6, incorporated
herein by reference. '

Non-limiting examples of suitable compounds of Formula XV and
methods of making the same are disclosed in International Patent Publication
WO02005/058821 and in U.S. Patent Publication 2005/0153900 at page 4,
paragraph [0028] through page 83, paragraph [0279], incorporated herein by
reference.

Non-limiting examples of suitable compounds of Formula XV!I and
methods of making the same are disclosed in International Patent Publication
WO02005/087730 and in U.S. Patent Publication 2005/0197301 at page 3,
paragraph [0026] through page 156, paragraph [0312], incorporated herein by
reference.

Non-limiting examples of suitable compounds of Formula XVIl and
methods of making the same are disclosed in International Patent Publication
WO2005/085197 and in U.S. Patent Publication 2005/0209164 at page 3,
paragraph [0026] through page 87, paragraph [0354], incorporated herein by
reference.
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US658661 5B1 , WXR002061048A2, WD0248157A2, WD02481

16A2, WR005017125A2, W00022160A1 , US20060051745A1 |,
WOORO04DR871A2, WR00401 1647A1 , WDO816657A1PCT/US2007/010255
US5371017A, WD9849190A2, UIB807829A, WDD005243A2,
W00208251A2, WXR005067437A2, W09918856A1 , WO0004914A1

, W00212543A2, WDO845040A1 , WO0140262A1 , WD0102424A2,
WD0196540A2, WD0164678A2, US5512391A, WO0218369A2,
WDO846597A1 , WXR005010029A1 , WR0041 13365A2,

WOz 0209 Britipgexanpies 40 pRitaBleocompogndd of Kprmula XVII and

MGREODA Dok M Y7 ATAIRC U HoR s dfoaton

204570026936 &% page4sSaE8AQCHBI[002MDE00BQ A PAYRAR0, paragraph
0500941842,  WO2004003000A2,
wg@ﬁd‘%ﬁ%’?ﬁ%&he 81&@?56%&5%’)&‘19 W00063444A2,
VOO ORIB8aBAEIN Wﬁﬂé&%ku;taﬂ@@&ﬁpd:ﬂﬁéé of Yoo hafB X1)8 AAd
A RIS R 0958 Alacios b nSaTBAal Patent Publication

WZABEEI693689 ahdORA02) Halent PdBdatitis 2093027 P863 at age 3,
11278617 JPL 1124400A JP1 11243987 W200305191

Pajag R 30261 Abroughopags 18 Aincorneiater been dareference.

&285‘3%‘5"7"3%@%2 OB R oo g s

meihesiseal mekingathe sawe arastiscipged inipdeusdieBAal Patent Publication

D e T T TR

ref{R062016222A2, WO839030A1 , W09846630A1 , W00123331

o BB B ARE el ou e, o iRty ol Sgmpute g pna

methgBAaf makibgird@ls@malare 692D ibbAdwiaitional Patent Publication

GBI 743 5 Rrioe s U 19968 po0% 120685 ke nerein by

reoene8l 72A2,

Non-limiting examples of suitable compounds of Formula XXl and

methods of making the same are disclosed in International Patent Publication
WO2000/59929 and in U.S. Patent No. 6,608,027, at col. 65, line 65 through
col. 141, line 20, each incorporated herein by reference.

Non-limiting examples of suitable compounds of Formula XXIIl and
methods of making the same are disclosed in International Patent Publication
WO02/18369 at page 4, line 4 through page 311, incorporated herein by
reference.

Non-limiting examples of suitable compounds of Formula XXIV and
methods of making the same are disclosed in U.S. Patent Publication No.
2002/0032175, 2004/0266731 and U.S. Patent No. 6,265,380 at col. 3, line 35
through col. 121 and 6,617,309 at col. 3, line 40 through col. 121, each
incorporated herein by reference.

Non-limiting examples of suitable compounds of Formula XXV and
methods of making the same are disclosed in International Patent Publication
WO1998/22496 at page 3 through page 122, incorporated herein by
reference.
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W002081 98A2, WO01 8 1325A2, WO01771 13A2, W01

58929A1 , WDO928482A2, WXO743310A1 , WO636702A2,
WORBEASEB6A1 , WOO635717A2, US6326137B1 , US6280583BID7/010255

US5990276A, US5759795A, USHi14371A, US6524589B1 |,

W00208256A2, W00208187A1 , WO2003062265A2,

US7012066B2, JP07184648A, JP0631 5377A, W20021 00851

A2, WO2002100846A1, -WO0039348A1 , JP06319583A, JP1

1292840A, JP08205893A, WO0075338A2, WO0075337A1 ,

VO 0 D806 38 1exarplze0i 8 sabdis 2o mnoRnd 8 G t-isgida XXVI and

SR B85k, Bt 088 AeTIhetd 1 ShaoRs ek 345 ot

col. mm&@ﬁlhitd&@) chz;%BﬂQ%Zmd&E&%@@ﬁ&G@iﬁ%y reference.

WC20D RO DA ORI oA P e and

F@ﬁﬁ@l‘é&X\M@@M%é’%eﬂﬁ%kﬁmgﬁﬁg th&6BARDERO Ak closed in
WOO909148A1 , WP81 7679A1 , WO81 1134A1 , WDP634976A1

IntenyedignabBatsys Aubligations¥ei024p8369 at pegs Aading 4 through page

3%&939 %{Zéh %ﬁ%gg%%%%@%%és\g %%}%gsﬂw see International

PQMM%Q%WMM@M%@@@@YQ BB, andTiZ&dnegporated

e

Exampi® 2755529&3@&846@@@@111@@@:3 KR ihotsas mmmgommpound

“%{?ﬁ@pgtraf’écﬁéﬁ")é‘g%l eh | n neeéIe ‘Ler eot éh\/\gg}gn'g;'t%&
maingHbe iptereedistd adinbiotiod adixxwiiicd page :szgbllqeﬁmsmdot
c%@o[ﬁgg%ﬁ 4%%%0\%@7‘1 g@%@%&a@ ig Z@%g 138540 which
deigjls 556thogs @Haking dBrpound B/ mstﬂai@drm,paiﬁoszrgand
N A O L
IxkdixQatmagel209. ng, 1550 ngy, 1600 ny, 1650 ng, 1700 ny,
1750Fg11g ’ealﬁ%g ttqg abovg%sted alternative compounds, isomers of the

various compounds (where they exist), including enantiomers, stereoisomers,
rotamers, tautomers and racemates are also contemplated as being part of
this invention, including mixtures of stereocisomers and racemic mixtures
thereof.

There follows a description of the structure of the compounds of
Formulae | to XXVIII.

The compound of structural Formula | has the structure

/ ~

A

and includes pharmaceutically acceptable salts, solvates, or esters thereof:
wherein in Formula I:
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1900 ng, 1950 ng, 2000 ng, 2050 ny, 2100 ng, 2150 ng,

2200 ng, 2250 ng, 2300 ng, 2350 ng, 2400 ngy, 2450 ny,
wa300/180 2550 ng, 2600 ng, 2650 ng, 2700 ng, BCHWSR®;/010255

2800 ng, 2850 ng, 2900 ngy, 42950 ng, 3000 ng, 3050 ny,

3100 ng, 3 150 ny, 3200 ng, 3250 ng, 3300 ng, 3350 nmg,

3400 ng, 3450 ng, 3500 ng, 3550 ng, 3600 ngy, 3650 ny,

3700 ng, 3750 ng, 3800 ng, 3850 ng, 3900 ngy, 3950 ny,

4000 ng per day). In one preferred enbodi nent, the HCV

pr ot ¥ds seletiediftam the geelnd npesistied 0é1theafqll@s~agg mcintjes: alkyl,

alRl- 3P et8LIRY, hardbah dpilleiolfl SIRYinoBr ot Mbioalkyt
alkylioixy| akgt—aWIGXy,aarglmeetemogueﬁ@fy axbdmbcjzfélﬁalkyg)m
OOO 0 t rre

°€°ﬁ%%f§¥ r?é(xt e'h&vaéﬂ%‘?"g%% Iﬁ‘ﬂpﬁorﬁ a{%lp g A st er ed
haﬂer@adr@(zﬁﬁgﬁ) l‘c&ﬁl@@ll@ﬂar&b@bnﬁhﬁéﬂemyfﬁaNvmln&?mme proviso

a erein the r ot ease
B e ol S %d&f'tfﬁéf'ren% e P
Phor o %”%'kia%hénafcﬁ? io0. ¢ fwloE%Iégﬁﬁr}fanwgﬁiétéé»qx@w
h@tera@wﬁam@n%ypfalwt tl g}gﬁﬂwmét@rcgég?utggém& elrrslror

day, preferably abou to ab day
h@hermlﬁlk)ﬁSMIhrtbetmoabodhaw& Omay tpfeaddmganally] ophenally

Sk erein the HCV protease inhibitor is the
Scom@gﬂund o'? )ﬁhr mul a XXVII, a pharmaceutically

accepbaly Bl ROy Uiy 3! S, SRlmid DY
alsflagioot arwsmmrg albylalhiﬁMylsa%u’@npbralld,&gulfqmaﬁfﬁm!babl y
2 .
oot SIS, AR, RSt by Pigoroorvin.
alkonynarbdnyfoxl?ottahnylmlemybkylurdd@{ﬂaﬁlﬁgeﬁ peyarad,|of nitro, with the
: ol vat e es
o RFAEPAER'sEi Bl T s S S e B8RS bt

suibstabiedt with $hoigtes hddpuHdehtiy TaMcte8 frakayK'2pr ef er abl y
about 1800 to about 2813 ng per day.

R'is COR®, wherein R% is COR’ wherein R” is NHR? , wherein R? is
selected from the group consisting of H, alkyl, aryl, heteroalkyl, heteroaryl,
cycloalkyl, cycloalkyl, arylalkyl, heteroarylalkyl,
[CH(R")[,COOR",[CH(R")],CONR"R" [CH(R")],SO.R"" [CH(R")J,COR" ,[C
H(R")[,CH(OH)R"" ,CH(R")CONHCH(R?)COOR"",CH(R")CONHCH(R?)CON
R™R",CH(R")CONHCH(R?R’,CH(R")CONHCH(R?)CONHCH(R®*)COOR",C
H(RY)CONHCH(R*)CONHCH(R*)CONR'?R"3,CH(R")CONHCH(R?)CONHC
H(R*)CONHCH(R*)COOR"",CH(R")YCONHCH(R?)CONHCH(R¥)CONHCH(R
#)CONR'R",CH(R")CONHCH(R?*)CONHCH(R*)CONHCH(R*)CONHCH(R®
)COOR"andCH(R")CONHCH(R?)CONHCH(R*)CONHCH(R*)CONHCH(R®)
CONR™R"3, wherein R", R?, R¥, R*, R%, R, R'3, R'®, and R’ are
independently selected from the group consisting of H, alkyl, aryl, heteroalkyl,
heteroaryl, cycloalkyl, alkyl-aryl, alkyl-heteroaryl, aryl-alkyl and heteroaralkyl;

Z is selected from O, N, CH or CR;

W maybe present or absent, and if W is present, W is selected from
C=0, C=8, C(=N-CN), or SO;;
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Note that the dosage of HCV protease inhibitor may be

adm ni stered as a single dose {i.e., @) or divided
wover7/127380doses {i.e., BID, TID, or QD per dagr/usmo7/010255

one enbodi nent, the HCV proBease inhibitor is

adm ni stered at a dosage range of about 600 ng QD to

about 800 ng Q D. In one enbodi nent, wherein the HCV

protease inhibitor is the compound of Formula I, a

pharmaceutical ly acceptable salt, solvate, or ester

t her ébmaybﬁé)rﬁ@:enb%a . BRAIvarDR ispragenhiQisCet MtP,

S SRR - Qi TrRChArOERQIS e M may

béz premtmrqimm wheﬁc@ @ndavéxelabseat, p‘h&B’ dineetly licledd ’go L

or ot Bd D1 GReoi7HRSp s TR FHIFL: cdCHRrduBago S92 950 bonc:
o br s i or4 gPUBlE SonT BRRRTA LP B

XXVI G may t&harééflmﬁldrl]'lab%lehy AL RheAlt esh ﬁgédents_@ % JC8)p,
ster reof , the ot ease i nhibitor i
(R i SR el Whengs ' PSSt igs Fgsemt e Exlirectly
coriresdtby torIné eamsor AttrRiin Formsilaras @ & IMHIRE @;al | y. The
structure of conpounds of Formula | is disclosed in

PCT ¥ MRAYRRPIHIRIL 9 ARSEER IBhWIBD 3] 5627288 b ubisi (Gitedp, (CHR)
or]wRR%p,lsogoﬂﬁ Nmrb‘rkb%r‘id %e%xﬁ@éﬁéerﬂf Gclgrﬂ b@nt and E is

Isclosed in th publ i cation incl

d
dw%ng'grnn@%b@ Misheygein Eermgla i aclnkest ta &d here| n by
f I

ol ey betrcBeRtB SBSEH LRl NeR ENEEERR, B it R ©. 8

i SDl'sNzRe@ﬂédVI’meh]l% apenhdsenM tiay e pnesentiar:absent; and if M is
I .

P R2e gl EhoigBRRBR el MTs tirp Sty 4B Tnaghe R ilyinied to

sdparat ¢ds directly Badus@a;mdcﬁbrﬂtytlmkedrter%, of Fornula Ib

and Ic, as disclosed in U S. Patent Publication

US200b/me34i9e pregriitl drstieseniovediivaiend, is 20€sent| M isn®, NR, S,

SEIDRE o | €35k, R COBPRUR 3 Formi @ 1o (2

p is a number from 0 to 6; and

R, R’, R? R® and R* are independently selected from the group
consisting of H; C4-C1g alkyl; C2-C4g alkenyl; C3-Cg cycloalkyl; C3-Cg
heterocycloalkyl, alkoxy, aryloxy, alkyithio, arylthio, amino, amido, ester,
carboxylic acid, carbamate, urea, ketone, aldehyde, cyano, nitro, halogen;
(cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is made of
three to eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or
phosphorus atoms, and said alkyl is of one to six carbon atoms; aryl;
heteroaryl; alkyl-aryl; and alkyl-heteroaryl;

wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl,
cycloalkyl and heterocycloalkyl moieties may be optionally and cherhically-
suitably substituted, with said term “substituted” referring to optional and
chemically-suitable substitution with one or more moieties selected from the
group consisting of alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic,
halogen, hydroxy, thio, alkoxy, aryloxy, alkylthio, aryithio, amino, amido, ester,
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NS3 serine protease), Fornmula Ib Fornmula Ic, a

phar maceutically acceptable salt, solvate, or ester
woOheraef3so The chem cal nane of the conpound of PEDMUS0A010255

lc is (1R 2S,5S)-N-[(1S)-3-44

am no-1- (cycl obut yl net hyl ) - 2, 3- di oxopropyl]-3-[(2S) - 2-

[reer ,1-

di met hyl et hyl ) am no] car bonyl ] am no] - 3, 3- di net hyl - 1- oxo

butyl ] -6, 6-di methyl -3- azabicyclo[3.1 ) _
cargpxgicaacid2 camarolteniudgea iralore salgehyde neyane nitoorsulfietemido,

e o U A S S s

i f rein -l imtli
oot PIER it SHAIAERECRETE: L NV d flyermembered or
sixaphambered cyelid mog tshrectaravith thedpswdisis et iwhaMOBRIdO8RER-C-G-

E58-N BarreSenlss B aremtrepdin il idintiBhire. of Wréhhe bioycic
rirfgfilatrhéﬁgiré i ﬁognalﬁfwl ESrl:@frisﬁw'hNaU, e;,c@,rmcué _md,sxlx,ocf.), ’g‘ﬁa il a

a thods o maki ng the sane are I SCl OSe I N
reprresTaA tyRMembErRY PYE WM SEHCWDANER S Nygunembered

cyéii rirdpdthindtufdI Rickead tabofYP8ldUPR9 Bartadt tR8 IS cike ring.
par agr aph 22 through page 132, i ncor porated herein by

ref evREc® MPKLnd bibiri ARira el 88 10haSUht @l Rug@pounds
of Forrmula 1V and net hods of nakKi ng the sane are
di scPésed in 6nt efPdat i onal ~Pat en® Pubgi cati o

W03 oezm i U I Paflent PJBIicHtion
20Q3/ a r h thr
fjce. I\ |

i nidor pgy at el heHein Dby refere n-1i
exanpl es ofPsuitabl e conpsundst of For
met hods of making the same are discl o®dé@ i nPUbS.

Pat ent Publication 2005/01 19168 at page 3 paragraph
[0024], through page 215, paragraph [0833],

o & ERERREEL Al & ool S8REe A bcth Drlgridr,
wherein in Formula li:

Zis NH;

X is alkylsulfonyl, heterocyclylsulfonyl, heterocyclylalkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylcarbonyl, heterocyclylcarbonyl,
heterocyclylalkyicarbonyl, arylcarbonyl, heteroarylicarbonyl, alkoxycarbonyi,
heterocyclyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,
alkyaminocarbonyl, heterocyclylaminocarbonyl, arylaminocarbonyl, or
heteroarylaminocarbonyl moiety, with the proviso that X may be additionally

optionally substituted with RZorR";

X'is H; C4-C4 straight chain alkyl; C4-C4 branched alkyl or ; CHz-aryl
(substituted or unsubstituted);

R is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl moiety, with the proviso that R* may be additionally optionally
substituted with R*.
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nmet hods of making the sanme are disclosed in U S

Pat ent Publication Ser. No. 2005/0085425 at page 3,
woaoagrzash 0023 t hrough page 139, incor porat edPOBUSRIWT7/010255

by reference. Non-limting4xanples of suitable

conmpounds of Formula VII, VIII, and I X as well as

nmet hods of making the sane are disclosed in

I nternational Patent Publication WD 2005/051980 and in

U. S Patent Publ i cati on 2005/ 0164921 at page 3,

par a@r ajphn{dbﬁzﬁ]a!khxwmblom&gmnd,lﬁkylpﬁoagryapb [dgind] ,
cor.porated herein. b er enc n-1im
L T S R I g Rt B AT E
ary@ukf@dsmao Iedibbgy ! barbaitxyatartdxaehias SdikoRycarbonylamino,
[ nternational Patent Publication WX2005/085275 and in

alkpxycasaprypxp dkyikiseiden apdesidodvalagent Cyafige o4 nitro moiety,
wilR e bR d Q%%etahhg UgiRoR§IENS é%f\bfﬁé{' B@thl&%gqutlonally

i ncorporated herein by referenc ImtlLng ex
sﬁst&ﬁeﬂahtbmahmndbpﬁndéotlmﬂeﬁedfbd fmoan P hods of

meki ng the sane are disclosed in International Patent

Publ Pdat Pdh, 2R 635 a8 PA, Brahld6 iane ihdpetatesdly: H; C1-C10

o Y Pl S30ATR SR G2k P BRI R AR Tyt
CBC® byclbalkyef(eBm aeté\lonyctndn(ctydngamgqmylasr (dicteracyelpl)alky! ,

d h d f ki th
Wi SPE ardonBilE Pade o b i Bes i Spans 2ok o6
%&5&%@@6 onphbsphdras @tﬁ»m?ubhtﬂ Gaid Qlkyl is of 1 to 6

OXYIED0 o
cafggg/agé%lag)ﬁﬁﬁf&ggfqyl q&%&lﬂg lp Shelgr Oqérg/g %relﬁ sald alkyl

is lo¥fetoemearbdwpatdrhgd ti ng exanpl es of suitabl e conpounds
of Fornula XI Il and methods of making the same are

divifdreresaidralkyll 8ikeali, &yal edterbtiic) Palkyl)alkyl and
OO o Bl et A cygRalkyDalkyl an

2Qostenccziviyally! maipties, mpy hegoptfsnllgGadistitied wgth Ragend
quﬁhé’la\yvﬁgféﬂ r%aﬁc:o qu%] and B4 %rlﬂgy %‘b‘?’gnaﬁy Se']ofgr\éd to each other to

form a spirocyclic or spiroheterocyclic ring, with said spirocyclic or

spiroheterocyclic ring containing zero to six oxygen, nitrogen, sulfur, or

phosphorus atoms, and may be additionally optionally substituted with R';

and

P1'is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclyl-alkyl, aryl, aryl-alkyl, heteroaryl, or heteroaryl-alkyl; with the
proviso that said P1' may be additionally optionally substituted with R,

The compound of Structural Formula Il has the structure:

MYLJYY

or a pharmaceutically acceptable salt, solvate, or ester thereof;

wherein in Formula lil:

G is carbonyl;
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reference. Non-limting exanples of suitable conpounds

of Formula XV and nethods of making the sane are
wdizewriiezsa i n I nternational Patent Publicati onPCT/US2007/010255

WO2005/ 087731 at page 8, |i4we 20 through page 683,

line 6, incorporated herein by reference. Non-limting

exanpl es of suitable conpounds of Fornula XV and

nmet hods of naking the sanme are disclosed in

International Patent Publication WX005/058821 and in

U. S. J padevimany beitbatsiagne 20d8feyesband ase independently selected

8
i B Bl (& Bk B DR TR, oS AN, JretSoatin,
hefesoarlyb argthateroaryl, alkydetardsylb Cyfloatuyl,aalkfdbxpnalkyl-aryloxy,
f ' t i ' .
R R o B BT, S S3E i Ay amine
an’glla%nin%ataﬁ«yl—g%l%hﬁm@l é@lle;]rﬂﬁﬁﬁ/}"&l&w&Qﬂaﬁin@,&gﬁﬂ@%kﬁlgmino and
u age ., par.agr X .
SRS sbalchamin oth B9 PuPERG 1B Y iaviss RRRitagally Gbtionaily
s@@i‘mﬂeﬁ%m x3Upk x¥*.e conpounds of Formula XVIil and
nmet hods of naking the sane are disclosed in

| Nt exiEbisangdteRaichh thd a
Pat ent Ftﬁbl i cati oh@g%%gfagg%'g}iwwﬁsékaﬁyl Bkyh9,

%A?%fgv'asmclpemzé?lHyhrnﬁ}grpqygaé werwcé)ga@wﬁ argaghylanyi,
aWT&WIPﬁé@r@ng“eélﬁylﬂewoé%eé@ﬂ%r@&?’lélk rﬁbl&){ @g"ﬂjbfﬁroviso

s,ylta e conpounds of Fornul a

thah i nEravike adaisionrlly @psiensiiy gubstitutes! withpel
Publ i cation 2006/ 0046956 at page 4, paragraph [0024]
t hr odghisgixgory, alsaxugnlsiy; tugoalkyithieoapdthie.cxmines ei n

alhylah%sfsm&n A}P%Mé‘&ﬁéﬁw Whggl @‘u?ﬁémi&%rﬁ. o

onpounds “of Formula XI X "an
alyéﬁvéfoalﬁmd@s@ar@@w, carbatkann sarkoxdmidat eHQOXPGalrhocm!tammo

al%@%§a&lég§,§?l@8gﬁéﬂg a?yluPé”f{:IS,nﬁalgEBH &%ﬁ&%r nitro, with the

proviso that said alkyl, alkoxy, and aryl may be additionally optionally
substituted with moieties independently selected from X'?;

R’ is COR® or C(OR)2, wherein R® is selected from the group
consisting of H, OH, OR®, NR°R?, CF3, C,Fs, C3F7, CF2R®, R® and COR’
wherein R’ is selected from the group consisting of H, OH, OR®, CHR®R"°,
and NR°R* , wherein R®, R, R? and R'® may be the same or different and are
independently selected from the group consisting of H, alkyl, aryl, heteroalkyl,
heteroaryl, cycloalkyl, cycloalkyl, arylalkyl, heteroarylalkyl,

CH(R")COOR™,CH(R" )CONR™R™,CH(R" )CONHCH(R? )COOR'",

CH(R" JCONHCH(R? )JCONR™R™,CH(R")CONHCH(R?)R',CH(R" YCONHCH(
R?)YCONHCH(R? )COOR'",CH(R" )CONHCH(R? )CONHCH(R? JCONR™R™3,
CH(R")CONHCH(R? JCONHCH(R? )CONHCH(R* JCOOR™ CH(R' )CONHCH
(RZ,)CONHCH(Rs’)CONHCH(R‘*’)CONR’ZR”‘,CH(R1’)CONHCH(R2’)CONHCH(
RS’)CONHCH(R4’)CONHCH(R5')COOR11,andCH(R1,)CONHCH(RZ,)CONHCH(

R®)CONHCH(R* )CONHCH(R® ) CONR'™?R", wherein R", RZ, R®, R*, R®,
R", R'?, R™, and R’ may be the same or different and are independently
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par agr aph [0026] through page 76, incorporated herein

by reference. Non-limting exanples of suitable
woaogaarsgs of Forrnul a XX and net hods of maki ngrPChaISs@I®10255

are disclosed in International Patent Publication

WO2000/ 09558 at page 4, line 17 through page 85,

i ncorporated herein by reference. Non-limting

exanpl es of suitable conpounds of Formula XXl and

nmet hods of nmaking the same are disclosed in
sqlectedrfreinangrouRacemsistug bf thaaikyh agk0eoereid, betepeaysl,

gl e R RO DR A5 RSP AL B BERSITL O

of F t of making the sane are
di sc ﬁgé?ﬁcﬁg&# trngg)aWo%g?ﬁPat ent Publication
V@O%h@&é&)mént ar bbSentPahdrif WN. preseifi Wag seidcted from
6{:}8’1? t hro gh col. 141 , line 20, each

¢ p%r%\rt Qhépln by reference. Non-limting
exa Ies 0b suitabl g conpounds of Formula XXII| and

met hBa & ok i g Rhea@dﬁﬁea?@d@“'@(:iﬁ@@@@d om the group
cdrﬁ;‘ié’cf f Q@ - BabeenkylP@de:@@tdn@hOWE é%%?&oéi@?a@@ B
rat el n

line hrough page 3 i ncorp
h@‘f@f@y@#rc@kylmwowmmlw ekarihicprykhioupmindca GE

S
cfiboklcuts, ERpaciats, Bed iiof, SREhDEe Varkh Fid Symen
nirogan 0seiinz or phasphSusRatonts (With saudmgwo nitroge, sur, or
piidstotts ERSANMBrind Zhr@ eSOl PhuGPhnaZ 11N

rou eac |nc
(he&r@pgqloel kyNattyl i wih & gy se»chuyﬂleal kplf issnatielof mreelipcnigldls

Q net hods_ of ki ng the same are
cdtbehHidHls” ahd sef8 inapt R b BB BRINE SF B Bfors atoms.
antDE8IBAIR YIS ®f ainepiagsix Satihsroatdmageyl1REteroasdr fikyladrgl] and

lEelreltn b ef erence. Non-limting exanples of suitable
g taR %% [‘Jf Formul a XXVI and

wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl,
cycloalkyl and heterocycloalkyl moieties may be optionally substituted, with
said term “substituted” referring to optional and chemicaily—suitable
substitution with one or more moieties selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic, halogen, hydroxy,
thio, alkoxy, aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid,
carbamate, urea, ketone, aldehyde, cyano, nitro, sulfonamide, sulfoxide,
sulfone, sulfonylurea, hydrazide, and hydroxamate.

The compound of Structural Formula IV has the structure:

/S
M\ i
v __E
\w o) /L \G o)
J H 1
R“/ ‘ \N " )

R? O
or a pharmaceutically acceptable salt, solvate, or ester thereof;
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nmet hods of making the sanme are disclosed in U S

Patent No. 6,143,715 at col. 3, line 6 through col.
w620071i27880 20, i ncor por ated herei n by referencePCT/US2007/010255
Non-limting exanples of suistabl e conmpounds of Fornul a
XXVI'l1 and Formula XXVII1 as well as nethods of making

the sane are disclosed in International Patent

Publ i cati on W002/ 18369 at page 4, line 4 through page

3 11, incorporated herein by reference. Mre
whekedh i Earinyla B&e | nt er nati onal Patent Publication

e
ngélle%%s rgfg\raé;g}(@% %t?nsét §16 heal'?.)ﬂ W%M&%tﬁé%%ﬁl%}l, Qkyl-
anyiVielterasdieyl Vm@/rd@&(igaryExemwmryE?albw Imge::ar&n&yd:!ﬁ)alkyl
ich detail dsof maki n
koY, S EavioST sy, hefRoa it BB SuriPelvinwa |
cymémﬂ@xyfalkylelmigot aeylamires, raidyladrglaetinb o flamie Vi 1
%@5%@ 225. Li kei/\llf f or co ound XXVI|la, see
90, pxelrplkviamingand geteresycioativlgmin. wathdhegroviso

thﬁ?m%béfom@ﬁ'aﬂ stipaRRMasl witB\X ' od St rat ed at page

52, and Exanple 86 which details nmethods of making the

x11n§%nmdalﬂbﬁypgmwwc}@@w &cIBARPI-2RYE, NePEroRPER!, 01;]

t he above-listed alternative conpounds, "I soners’ o

h%mw@'a'@mb&nﬂa@%m& arylaliyl eteroaryi, adsvifeptagoaryl, or
o S D o R S e

subrstiéutedomith X1&l udi ng mi xtures of stereoi soners and
racem c m xtures thereof. There follows a description

x%?fssﬁyetrexsr,mkm asfloxiethimradioyitide, afyitRir, mmiae, hlkdyamino,

=ittt A SRITRE, tsCivgRid R Procaifs., AplsylBgeido.

carbbiyl, cacﬁajmm canbom’ﬁiﬁcﬁ almyeefborm@n‘rmm alkoﬁafanwwloxy,
cte mthe ou consi S

alkyfreiongiiiedto diAlOupR Py Ry oy ih e Brotipgghat said

alkgt aanxyy bndfdryl mag Ry Qédiit’bnaw' biptiohahes détithited with moieties

ycl o
indepengen%{y Selected from X'?;

R' is selected from the following structures:

%"‘"—"N<}_(R“)k g——“N/\\7—(R")k

§—N® (R or é——-—- TR
wherein k is a number from 0 to 5, which can be the same or different, R"’
denotes optional substituents, with each of said substituents being
independently selected from the group consisting of alkyt, alkenyl, alkynyl,
aryl, cycloalkyl, alkyl-aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-
heteroaryl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocycloalkyloxy, cycloalkyloxy, alkylamino, arylamino, alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino, heterocycloalkylamino,
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al kyl oxy, al kyl -aryl oxy, aryl oxy, heteroaryl oxy,

het er ocycl oal kyl oxy, cycl oal kyl oxy, al kyl am no,
weanyd7anvasoe, al kyl -aryl am no, aryl am no, PCT/US2007/010255

het er oaryl am no, cycl oal kyl4am no and

het erocycl oal kyl am no, with the proviso that Y maybe

optionally substituted with X11 or X12 ; X1 1 is

al kyl, al kenyl, al kynyl, cycloal kyl, cycl oal kyl -al kyl,

heterocyclyl, heterocyclylalkyl aryl al kyl aryl

ahyd EPRY thiohatkyltbigr @rylthie kgmina, @"@dﬁ}h‘om&{ arylsu)l’fonyl

SSHAOER G, Al MRl "Bl RY, ppamico,

hymmwyartaddydmyl;nca@kwﬁwarbmmxsalatlyy!utaldQ a‘ryidreldoo halogen,

2PyRSe TS R EbI B 2 DHRE R T G Ereype optionally

caubgﬁw;ce@w‘th@l(k"cmyxmcar boxam do, al koxycar bonyl am no,
al koxycar bonyl oxy, al kyI urei do, arylureido, hal ogen,

Z ey 88lecte froit OO N, \@H lortdr; provi so that said al kyl,
al koxy, and aryl may, be addi ti onal | V\{/)tl onal | y

Ws'fﬂ?é’tt?q BE%??'WOF@%PEW@;' Mdep issgalected dramp &m0,

C)_(Q;ZC(& EN Q%ogyherel n RS is COR7 wherein R7 is NHR9
, Wherein 319|s seflected fromthe grouF consi sting of

Qupay bieypresgpy pr aheert sadyhen KR isspreseph, Qdy BN K (CHz),,

GHRURERN W‘;‘Wﬁf&%‘%ﬁ?ﬁ@@ DS et Vapprbe

pr)e]sgmab{s@mwlzrer» Qe UHp L abSBIIRA }s@mﬁq@tﬁ (iRked to L;

ASS B AT RGBT Y Gc P08 pydnd:

EX KRR 4 3 o R ORI LT BE ) bono R
GZh}a@(ﬂ‘d—ﬂd(sEan}r ek iaRdAwvih mﬁb&eﬁﬁ(@ns YOOI IRR) , Or
(CREORE Hs™ GRAERE - FOORPETY P SIS RBEcts to the
céiGNRJa’iBﬂr&n Mbneh&lerl é%1G>|s linked,toR3" , R4’ , RS > RII1,

B e e, B RRAET L X SSHECL RIS R, o
(CRR’),, S(O2), NH, N(R) or O; and when J is absent, G is present and E is
directly linked to N shown in Formula | as linked to J; L may be present or
absent, and when L is present, L is CH, C(R), O, S or N(R); and when L is
absent, then M may be present or absent; and if M is present with L being
absent, then M is directly and independently linked to E, and J is directly and
independently linked to E;

M may be present or absent, and when M is present, M is O, N(R), S, S(0O.,),
(CHz2)p, (CHR)p (CHR-CHR’),, or (CRR) ;

p is a number from 0O to 6; and

R, R, R?, R® and R* can be the same or different, each being independently
selected from the group consisting of H; C4-C4¢ alkyl; C>-C1g alkenyl; C3-Cg
cycloalkyl; C3-Cg heterocycloalkyl, alkoxy, aryloxy, alkylthio, arylthio, amino,
amido, ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano,
nitro, halogen, (cycloalkyl)alkyl and (heterocycloalkyl)aikyl, wherein said
cycloalkyl is made of three to eight carbon atoms, and zero to six oxygen,
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heteroaryl, cycloal kyl, al kyl-aryl, alkyl-heteroaryl,
aryl -al kyl and heteroaralkyl; Z is selected fromQO N,

wCkbarri2@®) W maybe present or absent, and if WWCE/US2007/010255
present, Wis selected fromC=0, C=S, C(=N-CN), or
S2; Q maybe present or absent, and when Qis present,
Qis CH N P, (CH2)P, (CHRp, (CRR)p, O NR S O
S2; and when Qis absent, M nmay be present or absent;
when Q and M are absent, Alis directly linked to L; A

nitregen, sMfur, pmhpsphoru@@ﬂmgqan}j $aid a@l@plms pf pne mm)g;arbon

a | e bond
at§g?s %r 15 hgf}%}garﬁ‘élﬁg%?a/ y'\éb acgk\épﬁe

tovvard sen or absent, and

) i e e R

cyctvaikytad hetarbeyalealkyinmaiaetiasi mafdenopiionallyssubstituted, with

T TN, Y N

wlgnbh@atrﬁbé ltmtl Eégﬂb bediffesent; cabhi Iéﬁlrliy Bﬁﬁiﬁen@@?tlﬁ ks!eﬁected from
irec nke own i or nu in

thg. QFEUHé{P%L@twﬂe%f BV'O?P kepyb ﬂ%%oevﬁ ek, VB

hétetScyelic, Kitogn, ﬁy%xvﬂhl@r&kwrh Idx§' alkgRAfo, aH’ilﬂﬁo I\éimmo

may be present or absent and i T preSent wt

arg %@Sa%’séﬁfbowliﬁﬁcm icargamage | tyeanaetqmgédﬁiuﬂq yyano
m{rbngﬁl%ﬁé’m%o %ﬂﬂ’oind'es sglféﬁétél}{fo?{‘yﬂ gfé}ﬂ CRGAHESRId, Bémd

linked to E; M na e present or "absent,  and wien Mis
hsﬁll«'@&@rmatems o NR s sorz (CH2) p, (CHR) p

(CHR-CHR )p a nunber fromO to 6;
fugthgr whemem wd tm HT(&G?E bT-ENl epepsenie @ fiye-smraberad cyclic

ri ag? Efﬂrjl qju‘?e gg%g Cyﬁér%ﬁ(%hﬁ&g%t%ﬁéﬁ?@?ﬂe éﬁrgg\sgjtﬂat when

said mrxtyN GGHEokyJ-Nalepyesents a m@m&mberem:yublc g alm)ucture or
wﬁ?é%e 8?&[0“9%' 'sctn?t?urde i cgq;%qgtl C()gl‘i'ﬁﬁée‘n ? n&'kEI LaﬁdN A,

cyang ogen cloagkyl
Q( bBed eM mepndsearltskg [fivetigimberkd raychc siagcstayotl s ke sasj five-

mré%'lq)eergg cyclic ring structure lacks a carbonyl group as part of said five-
membered cyclic ring.

The compound of Structural Formula V has the structure:

Ml
L.\
N
O
l D]
[Xl
or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula V:
(1) R'is -C(O)R® or -B(OR)z;
(2) R®is H, -OH, -OR®, -NR°R"’, -C(O)OR®, -C(O)NR°R'®, -CF,, -C,F.,
C,F,, -CF2R®, -R5, —C(O)R” or NR'SO;RS,
(3) R’isH,-OH, -OR80r -CHR®R"’;
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three to eight carbon atons, and zero to siXx oxygen,

nitrogen, sulfur, or phosphorus atons, and said al kyl
wO0ari12zase t o si x carbon atons; aryl; heteroar pCT/US2007/010255

al kyl -aryl; and al kyl -hetersaaryl; wherein said al kyl,

het er oal kyl , al kenyl, heteroal kenyl, aryl, heteroaryl,

cycl oal kyl and heterocycl oal kyl noieties may be

optionally and chenmicallysuitably substituted, with

said term’ substltuted referring to optional and
(%henrRSaRf’ yR% andddi’areibdependdrily sélettedrfeorrthegroup

c&%{ y(fgf F—’{e eﬁkéﬁ@%%%&ﬁ&%k@ g?t}eﬁ) 619’ &Icloaalall&ll

aﬂwllbyloh?ﬂdmawldﬂkybﬁé -GH(WQW H1])C®)®RR5E®1‘I(RWJG’(QOOR1'

[@éﬁ" ?A?Jaa'%y%”" &s@%%a ARG ni o,

s ot e
r a ur n sal uni
CEK%“ ?«f@ AR @4@4‘9%’4 RS Garaf .
e ¥ 1 13| 1t h vy 1
Cf"é'f}t TERLR ’?’}. ”'3?.?? o "ﬁ‘%w Ssenfc'qgﬁ JFOHOHR™,

G HSHBNEHCHET IOIRIR: SO RICHRARRIOR .-
O R e P OB R T TROAR P e

Cbﬂ(BI DQ(Q)N{@)%(B@O& @H(&éﬁ(@)ﬂ@*)ﬁf«& HEHEINEd) cycl i c

CHiRMG Tﬁh“rﬁh‘éﬁ“’&fg@wﬁ%“??m% GRS GHiR e
N(*HK?H(FR‘?MI(@)N(HO!@% )@@M;ER%HH(R agwmw)c?fmﬂmom(m
CRR RN R EHEIERG, o ocyel yi sul fonyl
Heret m(or)mwcal<R§bcscﬂ))‘rtln(nkmpH(m;yceclubrﬂM)ﬂH(R4 JC(ONR™R'S,

a car bon
CE@%Q @@m@"ﬁbﬁ(ﬁ%nyl hét er ocyclyw al kyl car bonyl ,
YHOINER)CHITRF )C ) W‘W%P@WGH)@“MW@')WW

aﬂ@#@ﬂ(’%‘°¥f§@bﬁt§&%ﬁ QIR IR (HICHR® COINHIGH(

ReF1%ani nocar bonyl aryI am nocar bonyl , or

heteror | .am pocar bgon noj.ety, th the rowsothat
WRerRIp Fg'ey%%,ﬁ?,, B%aR? ¥{11 R'"2and R1\§ncan be thepsame or different,

each being independently selected from the group consisting of: H, halogen,
alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkoxy, aryloxy, alkenyl, alkynyl,
alkyl-aryl, alkyl-heteroaryl, heterocycloalkyl, aryl-alkyl and heteroaralkyl;

or

R*2 and R are linked together wherein the combination is cycloalkyl,
heterocycloalkyl, ary or heteroaryl; '

R is present or not and if present is selected from the group consisting of: H,
alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkyl-aryl, allyl, alkyl-heteroaryi,
alkoxy, aryl-alkyl, alkenyl, alkynyl and heteroaralkyl;

(5) R and R’ are present or not and if present can be the same or different,
each being independently selected from the group consisting of: H, OH, C,-
Ci0 alkyl, C2>-C1o alkenyl, C3-Cs cycloalkyl, C3-Cg heterocycloalkyl, alkoxy,
aryloxy, alkylthio, arylthio, alkylamino, arylamino, amino, amido,



10

15

20

2

“n

30

optionally substituted with Ror RX1 is H Cn-C4
strai ght chain alkyl; G -C branched al kyl or ;
wCkis7arydso (substi tuted or unsubstituted); R isprarkgkeo7/010255
al kenyl , al kynyl, cycl oal kys2, cycl oal kyl -al kyl ,
het erocycl yl, heterocyclyl al kyl, aryl, alkylaryl,
aryl al kyl, heteroary!, al kyl heteroaryl, or
het eroaryl al kyl noiety, with the proviso that R nay be
addi tionally optionally substituted with RI3.Ris
arbrgth\o@wmaanmboav&army, atwnammcmatwﬁm|aékylarrymct>¢ﬁrboxy

I
h%rgb su I?gﬁ@éln@mﬁr\%m u@ﬁ??aﬁ?dgé{é%gﬁ% bﬁgter carboxyhc acid,
carbabwty, urs, kkatdfwcyaldelwdmmndomtm Ihakyge, t(oy\glbaihwhalkyl

o, AR Sl AN Bl P B

(hetéryabycl@bqux)w kyingthareih seiycyutoaldg) ntslma@é loy tierelel tona@hty
substi t ut ed W|th [mletlesmde n gselected

PO G 2518 0S5 ORGSTH oo e DspEOSPGTUs atoms,

anwgamﬁélcgnbldfon@toﬂ‘éx%%&i a@drg§t or branched chain
| kyl Cl0 strai % ht or branched chain al kenyl ;

(663- 08 Igyfd1 Ol ). eetspik: andcieterearyl, cycloalkyl, or

hétév&l,ﬁﬁlrlky' )al kyl or (heterocyclyl)alkyl , wherein
said cyc] oal kyl is made up of 3 to 8 carbon atonms, and

(72er oM s Bl dieterpalkylgeny), keterearyl, eyclomtisphamialkyl,
hé&bRbBycl 'B#a?\aéﬁj\frﬁ% éxid di§eUhajn;t 0 6 carbon atoms; aryl,

het eroaryl or het éroaryl ai kyl, wherein
orslauaﬁchl\/k;are |th@¢ tqgefbestczca)rbma riostEuCture whieneisdhe portion of

| het er ocycl yl ;
st Cé% K Wéa{lﬂkre Prézdied Chet erocycl yl Y al kyl noieties

may be tionally substituted wwth R, and further
wherein paid P la and Plb may optionally be joined to
each e forma spirocyclic or spiroheterocyclic

ring W|th| aid spirocyclic or spiroheterocyclic ring
O

C"O'ﬂ'gal ni ng

Y

ero to six oxygen, nitrogen, sulfur, or
hodphorus atons, and nay be additionally optionally

substituted with R; and
and wherein structural Formula 2 is represented by:

Qe
/)
M E

\L/ AN

G

|

O\\‘f:,i/\ﬂ/'
/ O

wherein in Formula 2:

E is present or absent and if present is C, CH, N or C(R);
J is present or absent, and when J is present, J is (CHz),, (CHR-CHR’)p,
(CHR)p, (CRR)p, S(02), N(H), N(R) or O; when J is absent and G is present, L
is directly linked to the nitrogen atom marked position 2;

p is a number from 0 to 6;

L is present or absent, and when L is present, L is C(H) or C(R); when L is

absent, M is present or absent; if M is present with L being absent, then M

is directly and independently linked to E, and J is directly and

independently linked to E;
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P1is H alkyl, alkenyl, alkynyl, cycloalkyl,

cycl oal kyl -al kyl, heterocyclyl, heterocyclyl-al kyl,
wanyd7/12asy| - al kyl, heteroaryl, or heteroaryl - aPkyius2007/010255

with the proviso that said® 1' nmay be additionally

optionally substituted with RL3. The conpound of

Structural Fornmula I1l has the structure: or a
pharmaceutically acceptable salt, solvate, or ester
t hereof; wherein in Formula I1l: Gis carbonyl;J and Y

Griaprésenty aksentoand wHesr Gnis paesentr & isn@HbdndEMR ), (CHR-
Cﬁ%{@%rﬁlﬂﬁ‘?ﬁa&@ n %F%tgsgegﬂig I% bﬂ%[ i obﬁeﬁ @B%étﬁf'(:o%ected
toahglc—dnbbarabawﬂnarleé&pbsiﬁeheroaryI , cycl oaI kyI

| k Lkyl caryloxy aryl het
O S S A S g L R B R =),
(c;mmam:nm;al),gl %k%galR B, wmga{(ml—lgzg%bammcs SO, or SO,; when Q is
BTy Uy )y IR e Do e D G isgepRBgent suigagient on
L a@éiuumdwéﬂdérﬂwb%ﬂﬁlém bﬁa@%nebté&#om I(BRXJéH@‘?L(?-ﬁl)Z S(0)2R

is selected fromthe group COﬂSIStIﬂgO

orad-lpggﬁi,pr (i) Wﬁﬂ\t VéiRen ggm(g an@%a@ahwntawwelther dlrectly
lllh@(p&)qu(ﬁi A(hs ah%&é@%ﬁ( r?f s?lld%ﬂuerﬁ”&” E, &i hyhééyéndent

aryl et er oar heter oary
Smtém@@trwglsmctﬁdufmry Q}at ﬁH(l?é(%bo‘S(Q)o ermt——btlilR QYA is
rﬁddl tionally optionally substituted with X12; X12
g Yydroxy, aikoxy, aryloxy, thio, alkylthio,
Aas prederd ormtisent aaldk'ilpmsiem A iarQ) @R CH)K CHRY, o{ZHR-

R kot R MUK o5 BEOaT 0 A B GORRINS o5 A g ke

todMidoxXpoardroaldyatiy, abphaticuseheteroaiicylic: ridge; hal ogen,
cyano, or nitro, with the proviso that said al kyl,

Mais koryentoodalasent, ang wieraWlistpreseht, Nd&)hbm@@hLXD OR, N(R), S,

Si3” (Chihr (ol GRRERR . SRERE & s 'Ll'gﬁe‘éﬁpdé i8form an

alicfy@rrctdﬂﬁarmt@m IestesdAicyblic bfiddge; OH, OR8 NR9R10 ,
C2F5, C3F7, CF2R6, R6 and COR V\,herel n R7 is sel ect ed

(8)r onEt Berepressntednsi thiel steLdfiraiF ofiiul£B88, CHRIRILO |,
e

R31
wherein in Formula 3:

Y is selected from the group consisting of: H, aryl, alkyi, alkyl-aryl, heteroalkyl,
heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy,
aryloxy, heteroaryloxy, heterocycloalkyloxy, heteroalkyl-heteroaryt,
heteroalkyl-heterocycloalkyl, cycloalkyloxy, alkylamino, arylamino, alkyl-
arylamino, arylamino, heteroarylamino, cycloalkylamino and
heterocycloalkylamino, and Y is unsubstituted or optionally substituted with
one or two substituents which are the same or different and are independently
selected from X' or X'%

X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
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and NROR10 , wherein R6, R8, RO and R10 nmay be the

sane or different and are i ndependently selected from
woOher7grmsp consi sting of H, alkyl, aryl, heterearhgkeo7/010255

heteroaryl, cycloal kyl, cycloal kyl, aryl al kyl,

het eroaryl al kyl , CH(R1') COOR11, CH(R1' ) CONR

12R13, CH(R1' ) CONHCH( R2 >) COOR11 ,

CH(R1' ) CONHCH( R2" ) CONR 12R13, CH(R1' ) CONHCH(R2' ) R

, CH(R1" ) CONHCH( ,R2" ) CONHCH( R3 >) COOR1
h@emwlbﬂm&m REs yganb4titigtegt oregMiRIzmy Substituted with one or

%ﬁ"é%{ Q)Wgcaxgé]independently

seléc)t@O:\IR)12R13 CH( RL' ) CONHCH( R2) CONHCH( R3
2)C(]\IHCH(R4 ) CONHCH(R 5 ) COORL1, andCH( R1
WWWKMIkWWRQI )aWH%RB thuo alkylthlo

'&%‘glﬁi@noa%@(yk a@éaw ﬁhﬁsﬁlrfo@('f ?@’l‘%ﬂfor%(hd are

alkwdan@ngimud misaﬁbﬁdnm@ NBzRbEKP hrbakeky ! bé}%o%mﬂdo
het er oal ki/%g?heteroar yl, cycl oal k

a'EY'E%WQ.{W@WE}%?PU%h@ Wcaabfymylahﬁgﬂroarrydpargonyl
smwm@bakwmn@lgu‘ﬁoﬁghﬁ&&eﬁ’etfe'f&épg ﬁ&’oaf\%yl t Semge

present or absent, and I1f Wis
hetegparg-eulfanamidsy, aﬂmycaﬁwrwlammo RIkoxXycanepmRylaxy alkylureido,

PG Mo X35! BF ek Ed o SR, GRORY P BnfLaret,
um@tt@m&tﬁdlQfa»mgﬂnallw-m@e@enmly@qbsnajtw|wm1 one or more
m%féft?tsmvﬂlchaéper{ﬂe %ﬁgg ®r dﬁférgﬁhaﬁa QX ﬁ&éﬁerﬂ(ﬁrﬁlg selected from

car bamat €, urea, Ketone,
alksyly gikenyhialikyyency cosliyl; pycloabclybamyhrhfﬁemawﬁ/l (with

itr sul f hos r ato
nSBHCRINERD, AV, SRRy Syl g RAR R RgBraR, or
héteadamylziiyd] oal kyl ) al kyl, wherein said cycl oal kyl is
made of three to eight carbon atons, and zero to six

ZxQgdh, CiH)taroQ@R); sul fur, or phosphorus at orrs and

' | K f rbon atons;
S ST IR O W A g ST —
alﬁﬂi-tdatéP I, dyelcnien) &klioxg! LROMEryIBE}, AirpiBkly ERMerodiyitxy,
heterocyc?oz}/ Ikyloxy, heteroalkyl-heteroaryl, cycloalkyloxy, alkylamino,

arylamino, alkyl-arylamino, arylamino, heteroarylamino, cycloalkylamino or
heterocycloalkylamino, and R*' is unsubstituted or optionally substituted with
one or two substituents which are the same or different and are independently
selected from X*3 or X™*;

X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, and X" is unsubstituted or optionally substituted with one or

more of X** moieties which are the same or different and are independently
selected;

X'* is hydroxy, alkoxy, alkyl, alkenyl, alkynyl, aryl, aryloxy, thio, alkylthio,
arylthio, amino, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,
alkylsulfonamido, arylsulfonamido, carboxy, carbalkoxy, carboxamido,
alkylcarbonyl, arylcarbonyl, heteroalkylcarbonyl, heteroarylcarbonyl,



cycl oal kyl and heterocycl oal kyl noieties my be
optionally substituted, with said term "substituted"
woeb@riz7asg to optional and chem cal |l y-sui t abl ePCT/US2007/010255

substitution with one or nmse noieties selected from
t he group consisting of alkyl, alkenyl, alkynyl, aryl,
aral kyl, cycl oal kyl, heterocyclic, hal ogen, hydroxy,
thlo al koxy, aryloxy, alkylthio, arylthio, am no,

ester, carboxylic acid, carbamate, urea,

C&%@%‘ﬁé’sugpa@% h@?&?ﬁﬂ"ﬁ)"i'%‘kyls"?uﬂfﬂﬂﬂmﬁ@e

PR SRET BUCRIARY Hihe AES Mmoo

eidq, halegen. eyang, ph aitrecang said dliyylasikepy abind asyllare
E I IV Y I
3§03 fiea B oBBbfaNy EIBRng KA R R S ki re umgre
meities wblchadzrleym;e saatrkl;y Icmrcgrllferelmetaed@bkgﬁiepf]ﬁjﬁtwaécted from
ter a ete : cl.oa
R ARTH QR sPype SRR i gRogiay,
hékelredtmylall«yﬂldtyl @Mlar@ly(dr?l@|lkw| it¥rodyk dikdmhéteroaryl, or
Ne:4 al kyl -aryl am no, aryl am no,
h%‘@% n!ffg}'am no, cycloal kyl am no and
t | oal k i no, th th t hat
W R Ttk e Vo8 Dréteniad is G0} Sy C=N-
calkenglo,rl kynyl, cycl oal kyl, cycloal kyl -al kyl,
heéerocyclyl heterocyclylalkyl aryl , aIkyIaryI,

) X IRy PPrenented by\atiuckina) Fremeladr yi | or

heteroaryl al kyl, with the pfop so that X may be
additional ly optionally subsgjituted with X12 ; X12 is

hydr exy(Crahkox@+Cis | 0@y —t ($)d—a{A)¥l+-hi o, arylthio,
am no, al kyl amind, aryl am no, al kyl ?9ul fonyl ,
aryl sul flb’r?yl Bfo’sul f onami do, sul f onani do,

car,box ar koxy, carboxam do

a W& é\l’bﬁ aﬂ% o, al koxycarbonyl oxy, al kyl urei do,

ar | cyano, or nitro, with the proviso
U%’e}f épﬁ Il%y|70 a?fk% and aryl may be additionally

o t | u with noieties independently

gde %d%ff"&?n tzt“}'R%qr 'sel ected fromthe follow ng

St/{ IS &uw% or O;

R*® and R* are independently present or absent and if present can be the
same or different, each being independently one or two substituents
independently selected from the group consisting of: H, halo, alkyl, aryl,
cycloalkyl, cycloalkylamino, cycloalkylaminocarbonyl, cyano, hydroxy, alkoxy,
alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)., carboxyl, C(Q)O-alkyl,
heteroaryl, aralkyl, alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl,
heteroaralkenyl, hydroxyalkyl, aryloxy, aralkoxy, acyl, aroyl, nitro,
aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyclyl,
heterocyclenyl, Y,Y2N-alkyl-, Y4Y2NC(O)- and Y;Y2NSO,-, wherein Y4 and Y
can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, and aralkyl; or
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wherein k is a nunber fromO to 5, which can be the
sane or different, Rl1 denotes optional substituents,
wonzodr/ieash of sai d substituents being i ndependeariug2007/010255
sel ected fromthe group corssi sting of al kyl, al kenyl,
al kynyl, aryl, cycloal kyl, alkyl-aryl, heteroal kyl,
heteroaryl, aryl-heteroaryl, alkyl heteroaryl,
al kyl oxy, al kyl -aryl oxy, aryl oxy, heteroaryl oxy,
heteroc cl oal kyl oxy, cycl oal kyl oxy, al kyl am no,
R%} @ﬁ\@lﬂ%@re dinketl taggthemsuoh thattharmombination is an aliphatic or

“%‘%?‘gg?@%‘#"a‘{ﬂéﬁ’qf’éﬁyt‘é? BBER "Chio, alkyl thio,
% )}frgb t@lnbgg ntaéﬂﬁ’ 1f§>lr'+$€9rpcy£ ’on@rcwtg}rﬁo \%%{!tuants

onam onam do
mdepbatiéoﬂy setmiérbﬁam thes gadupooyresistirangf: i alkyl, aryl, heteroaryl

al, koxycar bonyl oxy, al kyl urei do, aryl urei do, hal ogen,
a'&‘flgf %%agﬁ'g nitro, wwth the provi so that R11 (when Rl 1

sél gg%/gg ?ftl onal %%/féﬁggft it utte th X1 eg(reni(lgir Zis

absent i i f Wis present, Wis seI ected from C=0,

C=S, C(=NjCN), or S(Q2); Q nmay be present or absent,
—and (©his- Qﬂ)@sen(A)kQ-(@—@’rl—P\(Cf@m(-&Q) P, (CHR)p,
(CFRI‘; , O N(R), S/ @or S(); angsamhen Q is absent,

ﬂf?ay be present or sent; when and M are absent, A

whéréihﬁﬁ‘i‘-fdr%dlé gked to L; Ais Q CR, (OHR) p,
., (CRR) p, (R, S, S(™@) or a bond; E

RB‘S FQHanH R@F&re re§eEPHpéﬁswv$ﬁﬁ%§éﬁ%reLmSé?é%dG&t ly one or

may be present or absent IS presen

- twasepstitieqtsHRylependeniyCRelepted framitheheroup dansistingnef: Hi halo,

S
ke, i ERGioB, eolodyi i d ARG Sk B fifeddRony
Cmnfakm@imxy,amlsbmmky]thlcs Ep‘n&'KEHINH(éIkyB {NBHB VR o IGHIR)-
o and en,J |

NEalc P CHESA - GU0:albVl bleBard. arb i G ayafleny.
hsﬁemwalI{yIF@Ikmhleaerbaaﬁ henekedratlloanl/l nydTBXyéIRylp é@ﬂeﬁy aralkoxy,

sent, and V\/n(? g pr eserH( E(ﬁ ci

R?roy(li,rm renariexycarbonyl, ara oxycarbonyl alky su’lfonyl arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyclyl,
heterocyclenyl, Y,1Y2N-alkyl-, Y1Y2NC(O)- and Y;Y2NSO»-, wherein Y1 and Y.
can be the same or different and are independently selected from the group

consisting of hydrogen, alkyl, aryl, and aralkyl; or

R?*2 and R* are linked together such that the combination forms a portion of a
cycloalkyl group;

gis1,2,3,4,56,7,80r9;

h,i,j,k,landmare0, 1, 2, 3, 4 or 5; and

AisC,N,SorO,

(11) provided that when structural Formula 2:



absent, then M may be present or absent; and if Mis
present with L being absent, then Mis directly and
wonoeperngent |y linked to E, and J is directly a0wWus2007/010255
i ndependently |inked to E; av may be present or absent,
and when Mis present, Mis O NR, S S() ,
(CH2)P, (CHR) p(CHR-CHR )p, or (CRR) p; pis a
nunber fromO to 6; and R R, R2, R3 and R4 can b e
the same o r different, each being independently
sel@etﬂd fromthe group consisting of HH G -CO
a@ tCZ C10 al kenyl; C3-C8 cycl oal kyl; C3-C8
cl oal kyl , alkoxy, aryl oxy, aIkyIthio,
ary hi é am no, am do, ester, carboxylic acid,

ﬁrra,t e, urea, ketone, al dehyde, cyano, nitro,
haI <uf cl oal kyl ) al kyl and
5 et erocyegj oal kyl ) al kyl , wherein said cycloal kyl is

made of three to eight carbon atons, and zero to six
Fasmglar? ni t rogen, sulfur, or phosphorus atons, and said
isal kyl is of one to six carbon atons; aryl; heteroaryl;
aIkyI aryl; and al kyl -heteroaryl; wherein said al kyl,
rhet eroal I,Ralkenyl heteroalkenyl aryl, heteroaryl
kyTSrand heterocycloalkyl nnletles may be

nyl, al kynyl, aryl, aral kyl, cycl oal kyl,
c, hal ogen, hydroxy, thio, alkoxy, aryl oxy,
thi o, am no, am do, ester, carboxylic

het®ro

aIki&rﬁyo,

aci d, carbankte, urea, ketone, al dehyde, cyano, nitro,
sul f onam do, sul foxide, sulfone, sulfonyl urea,

h)f’d\dazi de and hydroxamate; further wherein said unit

10 WEis GH o 5 Gt ng %@E@E%é&Seéé%%e{‘%?’wgﬁéﬁgL;Bta‘jr{otﬁwrabg‘ﬁ’y
rovi s t hat._when said unlt
C%%FS %'?n\&'é Aot edNESR T dN'F?W‘Pgn& @Hupeorm.aryl

héﬂé@@arﬁlhe-@q}\l)lﬁy" (o], (ﬁéﬂ-@ﬁWU&UE@D}—WﬁRBWI%rEm R¥ is Cygalkyl
risin
or Css cyc[oaﬂwl

and

15  conditional exclusion (ii): R' is not —C(O)OH, a pharmaceutically acceptable
salt of -C(O)OH, an ester of -C(O)OH or —C(O)NHR®* wherein R* is
selected from the group consisting of C4_g alkyl, C3_s cycloalkyl, Cs, 10 aryl or
Cv-16 aralkyl.

The compound of structural Formula VI has the structure,

20 R3 F
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Q and Mrepresents a five-nenbered cyclic ring
structure, then said fivenenbered cyclic ring
webkoarakuase | acks a carbopyl group as part of sSaC®US2007/010255
fivenmenbered cyclic ring. He conpound of Structural
Formul a V has the structure: or a pharmaceutically
acceptable salt, solvate, or ester thereof; wherein in
Formula V: (1) RLis -C(OR5 or -B(OR)2; (2) R5 is H,
-OH, -0OR8, -NROR10, -C(O OR8, -C(O NROR10O , -CF3,
andpcudesphamayesally ra@cepta(b@ Raits o$olXNRESORRE stars thareof;
is H -OH -OR8,or -CHROR10 ;(4) R6, R8, R9 and R10
WB@'@'“N@IEQ@W@&VI ty sel ected fromthe group consisting
of H alk al kenyf, aryl, heteroal kyl, heteroaryl,
“‘Carclis4l. leglzyl alkyl-anjikyheterqallsylohetdrankyl aryRheteroacy atkyl-

hétgf%?kk)c%%ﬁl %h%@p%lgy é&&;&{%&%&%@?&&loﬁ

hdteyd Y@ RA, Sycldalki&xy, Jrhivs( @RyNrhRER, Zrylamino, atkyl- arylamlno

&%J ﬁ%ﬁ% gaf\pl:?ra_ﬁz%cy; &iad')“ﬂ?ﬁi cgrgg%_kﬂ&ylga%f(wé arlylalkyloxy

orlhetStER)INFARISB wheidilf Bach @ﬂ(sa:o\/é:%p)aﬁ ryl, hb%akyl

el oA AR, %%vdmw @ ST Sebes J o
a ﬂc))@'lhBﬂerbﬁfﬁ?))ﬂ( Heftkdgydl )o 'ammo alkylamlno

S Bt o e o
cérﬁb@}'%ﬁ%ﬁ%'\@ﬂ)@@q e 12R13 g‘}g Ja'pr% Ba%) bﬁ( ng_ﬁzslgtuted or

o;thgrgl@ Mﬂ?e fnfed) with ppwgr@(n@) sybsjﬁuents which can be

i %@%%%’%%Wﬁ%@% R
rEgﬁ*(R 4")YC(ONH CHR 5 )C(OOR 11 , andCH(R
1 )C(O)N( CH(R 2') C{O N(H) CH(R 3 ) C(O N(H) CH(R

4') &9 %M&E’éﬁkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryl,
heterocyclylamino, alkylheteroaryl, or heteroarylalkyl, and X' can be
unsubstituted or optionally independently substituted with one or more of X?

moieties which can be the same or different and are independently selected;

3

X2 is hydroxy, alkyl, aryl, alkoxy, aryloxy, thio, alkylthio, arylthio, amino,
alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, keto, ester or
nitro, wherein each of said alkyl, alkoxy, and aryl can be unsubstituted or
optionally independently substituted with one or more moieties which can be
the same or different and are independently selected from alkyl, alkenyt,
alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl,
alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylamino,
alkylheteroaryl and heteroarylalkyl;

W may be present or absent, and when W is present W is C(=0),
C(=8), C(=NH), C(=N-OH), C(=N-CN), S(O) or S(05);
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R5') C(ONR 12R13; wherein R1I', R2' , R3" , R4 , RS

, R11, Rl2and R13 can be the sane or different, each
woeorg27asdependent |y sel ected fromthe group ceasiuskiong102ss

of : H, hal ogen, alkyl, arylso heteroal kyl, heteroaryl,

cycl oal kyl, al koxy, aryloxy, alkenyl, alkynyl,

al kyl -aryl, al kyl -heteroaryl, heterocycl oal kyl,

aryl -al kyl and heteroaral kyl; or R12 and R13 are

li nked together wherein the combination is cycl oal kyl,

het eFbBIRYPERTRFENt @ gbepnthand vaagry Q isrrasest, 5 isN(R), &(R),

n r I g&o

O et e By CRy PR EE YEHR IR o) B 80) or 5(02)
Wh@ﬂ@(b%ﬁ?ﬁen%i%lso@) Qlﬁhef Iélreqtly-luﬂ@ki toah IOyI(u) M is an independent

al k I
s peREor i hyis Artikoefider yeR dif Y Wil
mdfeppndeemubﬂrhuaet béiagsabected fbrh f—e:uemCHeagthsw)m or —
Nﬁﬁgoﬁﬁgd&et?tthy lgelﬁiﬁerg %%%gt(#g E{;ﬁ% |?%§ Stlée%gto L,iorAis
an yred g rident s%sﬁﬁehebﬁr@%&éﬁ@kj%m -EIDROE)H(R%(FYB QJS\(O)MR or
QR /Ithio, arylthio, al kyI am no, aryl am no,

0, aryl thi oam no, aryl carbonyl am no,

aryl Ams égéMabsﬂrmar@m E%ﬁrﬁ%% -djﬁt-l afi)'dr‘fé{ - (CHR)g-, -

het er oar est er

| k al k | : ,
(Cca'éﬁg‘géﬁ Yoo ( Qé%)mé‘&ﬂ&y 068 (Orbt whghééh@absent Ais —

I
RS My A LA o s o

AR banor ¢5 ahéndersydsnd sulbplifuenk pin Maher ei n
Z?i 2y ﬁaé%'sag%l%bs%ﬁt 55%1% oo%sé.l;l{g?s 19 8§ %g R bon

zero ni tr dge [ fur,

ggggggegaysb@b@%nt@a%béetp aggroohﬁb?% a0 l)fCHz)p,

(GHRDy, onéCRR B WhercGisa@disient,,J tsrprleeeat ang & igl dlre(c'ﬂ)/ ddnnected

to tﬁe%arﬁbhgtomr}%%ﬁf{oa})g&hgp gLyl, heteroaryl,

cycl oa er'ocyclyl or an arri no acid
si ded crhay be presdaht am:aibééntaaﬁd hhdred |s§ pessder J i(Grnm (EHR-

HF{J%, ?(E{-I%),,U(CeRlésh (I z)tﬂﬁ-l)"?&(ﬁ) ; when J is absent and G is
present, L is directly linked to the nitrogen atom marked position 2;
L may be present or absent, and when L is present, L is CH, N, or
CR; when L is absent, M is present or absent; if M is present with L
being absent, then M is directly and independently linked to E, and J is
directly and independently linked to E;

M may be present or absent, and when M is present, M is O, N(R), S,
$(02), (CH2)p, (CHR),, (CHR-CHR'),, or (CRR’),;

p is a number from 0 to 6;

R, R’ and R® can be the same or different, each being independently
selected from the group consisting of: H, C4-C1g alkyl, C2-C1 alkenyl, C3-Cs
cycloalkyl, C3-Cg heterocyclyl, alkoxy, aryloxy, alkylthio, arylthio, amino,
amido, arylthioamino, arylcarbonylamino, arylaminocarboxy,
alkylaminocarboxy, heteroalkyl, heteroalkenyl, alkenyl, alkynyl, aryl-alkyl,
heteroarylalkyl, ester, carboxylic acid, carbamate, urea, ketone, aldehyde,
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structural Formula 1 represented by: and wherein
structural Fornmula 2 is represented by: wherein in
wéaomukas®: E is present or absent and if presear/uss000010255

CH Nor CR); J is presenteoor absent, and when J is
present, Jis (CH2)P, (CHR-CHR ) P, (CHR) p, (CRR)p,

S(AR2) N(H NR or O when J is absent and Gis

present, L is directly linked to the nitrogen atom

mar ked position 2; is a nunber fromO to 6; L is

cyangs ro dralageanicyclantkyliadeyl Lanys heteroany, ngw@rm_ fH) o
t
a'&f‘?ﬁ%@%ﬁ? sk BRIGaN bl B BBy E St T ect 1y and
| ndeRCRIERS i (CRR o 88@*1@‘*%?*@%@%%@%% B fompingtion

fonmera jSlsamybeeheterazycsyl(lﬁ‘b@)ﬁar(d:HR) P, (CHRCHR) p or
(CRR')P when Gis absent, J is present and Eis
diR'eistdaybonyinect ed to the carbon -at om marked position
1; Qis present or absent, and when Qis present, Qis
NR, PRe qodipdiR)d of Stmpmra(@@ma_,_\_/_[@ﬁaa'tha structure:
(CHR-CHR )p,, O NR, S, SO or SO2; when Qis absent, M
is (i) either directly linked to Aor (ii) an
I ndependenj/=substituent on L, said independent
substi tue @n selected from-OrR, -CHR (R),
S(O) 0-2R or KRR or (ii1) absent; when both Q and M
are absent, Ak« eRther directly linked to L, or Ais
an mdepend@nt substituent on E, said |ndependent

tituent g | &€ted from-0OR, -CH R (R),

EIIS absent; A is present or
is O R, (CHR)P, (CHRP ,

) (R}, NRR, S, S(), -OR

; Ais linked to Mto form an

alicyclic, ali phatl c or heteroalicyclic bridge; Mis

present or absent, and when Mis present, Mis

h%r%ﬁﬁarn@acéﬁica‘ﬁ& Bkceptable salt, solvate, or ester thereof:
wherein in Formula VII:
M is O, N(H), or CHy;
nis 0-4;

absenkmg’ éq

(CHRCHRO) B, (

_N._.0
R'is -OR®, -NR°R’ or g\ R°
where R® and R can be the same or different, each being independently selected
from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocyclyl, heterocyclylalkyl, hydroxyl, amino, arylamino and alkylamino;

R* and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R*

and R® together form part of a cyclic 5- to 7- membered ring such that the
H

g
X><NH—
moiety R*” "R5 is represented by )k where k is 0 to 2;
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S(®2) , (CH2)P, (CHR)p (CHR-CHR )p, or (CRR)P; or M
is linked to Ato forman alicyclic, aliphatic or
woet@rieaisocycl i c bridge; (8) Z' is represent edroy/ushm7/010255
structural Formula 3: whereain in Fornula 3: Y is
sel ected fromthe group consisting of: H, aryl, alkyl,
al kyl -aryl, heteroal kyl, heteroaryl, aryl-heteroaryl,
al kyl - heteroaryl, cycloal kyl, al kyi oxy, alkyl-aryl oxy,
aryl oxy, heteroaryl oxy, heterocycl oal kyl oxy,
Xiggelesip s fronm e gmn Fonsisting ofii kyl - het er ocycl oal kyl |
cycl oal kyl oxy, al kyl am no, aryl am no, agkylarylanino,

o@r ylam no, oQet gr oaryl api no, cycl o m no and
ﬁe@?&ycl Og“s@ i no, g Ts
pfOpt™oOnal | yps/ub fﬁyed wiffh one o

. o\s/o
nsubstituted or F/\N/}r ,
S

%teitu“é‘ﬁ |
which are the slamefor dif%erent apid are”i ndependent!y \,
selected from»@ 1 or X12; X11 isPalkyl, alkenyl,

a kynyl, cycleal kyl, cycl oal kyl -al kyl, &eterocyclyl,
\he cycly y ) aryl, al aryl, aryl b,
engaryl , 8 I/ oar yIN_orheteroary Kyl H.and X

1o%s§dmsubst it or opti gn%#d y substit utoed with one
or nore of” X12 noi eti es’which are the sane or
different and are independently selected; X12 is

hydr oxy, koxy, al kyl, al kengt~, al kynyl, aryl,

aryl oxy, kyl thio, aryl Eh o, xam no, al kyl am no,
aryl am no, AN ~sutf ony] . aryllsul Tonyl, ’

al kyl sul f onarg do, aryl saﬁ‘rlf onarfPdo, car boxy,

car.bal koxy, carboxanido, al kylcarbonyl, aryl carbonyl,

hRETER I§1 822p8r§ 113 RBEdT darafkarBbristeradivt heleroatierl,

CygtRaIrY] ilkyRitamad @lkylamino, arylamino or cycloalkylamino;
het er oaryl - cycl oal kyl sul f onam do,

af@t eroaryl - sul f onam do, al koxycar bonyl am no,
al koxycar bonyl oxy, al kyl urei do, aryl urei do, hal ogen,

REag8lecid MbiT the FBAPTINSistingdr aR) K9s onﬁg&ﬂgg{i?’{er@é I,

unsubstituted or optionally i"ndependently ute

th one or #pre noietiges which gre the sanme or

di rent, and i ndepe tly sehemqted from al kyl,
a e)hyh:RBm kyZv,‘}\&ycI@%ﬁ, c&ﬂz:ﬁkyls- al kyl ,
het'er ogycl yl, , Yo R

R8 R8
A 8 N
%/Ckl\‘l: %/[»\Ra E/Z/:» E/Z/-‘»\RB .
R® - ’ ‘
re— | RO— IH&L rRe— ]
'\\Z ":;'Y , \\Z and \\Z

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the
same or different, each R® being independently selected from the group
consisting of hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, hydroxyl, amino, arylamino, alkylamino, dialkylamino, halo,
alkylthio, arylthio and alkyloxy.
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heterocycl yl al kyl, aryl, al kylaryl, arylal kyl,
heteroaryl, al kyl heteroaryl, or heteroarylalkyl; Zis
wo200%12086) or C(R); R31 is H, hydroxyl, aryl, parkgkeo7/010255
al kyl -aryf, heteroal kyl, hebkeroaryl, aryl-heteroaryl,
al kyl -heteroaryl, cycloal kyl, al kyl oxy, al kyl -aryl oxy,
aryl oxy, heteroaryl oxy, heterocycl oal kyl oxy,
het er oal kyl - heteroaryl, cycl oal kyl oxy, al kyl am no,
aryl am no, al kyl -aryl am no, aryl am no,
het efoarcdrapournd of Bidushirel Famnula il has the structure:
het erocycloal kyl am no, and R3 1 is unsubstituted or
Dy substituted with one or two substituents
he same or different and are independently
X13 or X14 ; X13 is al kyl, alkenyl,
al kynyl , al kyl, cycl oal kyl - al kyl heterocyclyl,
heterocycl 2 }f, aryl, alkylaryl, arylal kyl,
heteroarﬁ) al kyl heteroaryl, or heteroaryl al kyl, and X
S unsubs%fﬁg;%@ optlonally substituted with one or
eti mhlch are the sane or different
an 5 € tIy sel ected; X14 is hydroxy,
al koxy, F@|ky$ al Renyl , alkynyl aryl, aryloxy, thio,
al kyl thi'd, arylthio, am no, alkylanino, aryl am no,
al kyl sul fonyl, aryl sul fonyl, al kyl sul fonam do,

oE Y PHLHBANIH, pCRLASL e BRSO
Wﬂgt&g% rﬁﬁﬁﬁ’?ﬁﬁ" cycl oal kyl sul f onani do,

eroaryl -cycl oaI kyI sul f onam do,

het e 5]8@]] al koxycar bonyl am no,
al ko%%a?sbmhﬁ 'oxXy, A1 kyI urei do, arylureido, hal ogen,

oubs i CRPRPIRT et Ririroa iyt KBl
haj_e[r«halbmle cycloathyd aywialkydalkyhizohl, andakige r@&maoyl
e b B PRSP S SRS RS SHlamine or

alglaeniaoycl yl , heterocyclylal kyl, aryl, alkylar yI
aryl al kyl, heteroaryl, alkyl heter oaryl , or
het ePeids gekelckad from the group consisting of alkyl, alkenyl, alkynyl,

cycloaikyl haloalkyl;

P is selected from the group consisting of alkyl, cycloalkyl, aryl and
cycloalkyl fused with aryl;

R* and R® can be the same or different, each being independently
selected from the group consisting of H, alkyl, aryl and cycloalkyl; or
alternatively R* and R® together form part of a cyclic 5- to 7- membered ring

»F
><NH—
such that the moiety R4” ~R5 is represented by Jk where k is 0 to 2;

X is selected from the group consisting of:
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W may be present or absent, and if Wis present, Wis
C(=0, C(=S), C(=NCN), or S(@); (9) X is represented

woypostizeso ural Formul a 4: wherein in Formul a 4PCa&/US3002/010255

3, 4, 5 6, 7, 8or 9; b, »3d, e and f are 0, 1, 2,
3, 4or 5 Ais C N Sor G R29 and R29' are

i ndependently present or absent and if present can be
the sane or different, each being i ndependently one or
t wo substituents i ndependently selected fromthe group
@‘ﬁj st i ng H hal o, glkyl, arW| oal kyl ,
I cl oal ani noca yano,

h ai'\fy;y al ko x’kylthﬁa ~ant no (a\l)%I)
H(cycl oal kfﬂ ), -N(al k9| )8 > caf boxy‘P C(O O al kyl,

heteroa y aral kyl , al kylaryl, aral kenyl
het er od ),P aIktheteré?hylmhheteroaralkenyl
hydr oxyal Ky

Xﬂ¥‘ ara koxy, acyl, aroyl, nitro,
aryl oxycar nyI , ara ﬁoxyc%r bonyl , al kyI sul fonyl ,

a%eﬁé:p}c %n‘ﬂd 2255%5 %rgﬂ’fz reébl{yl a k %I%rfolarr% heteroalkyl,
heyeloatkyy, difikglanging), kikyidthno, Bﬁ}lﬁﬁ% @r Kyd:leIl@/lammo

cycl oal kenyl, heterocyclyl, heterocycleny :
and*N- al kyl -, Y1Y2NC(O) and YiY 2NSQ2-, wherein Yi and
Y2 can be the sane or different and are i ndependent |y
sel er? tdsélegted fremotheustoapredinsisting off ah) dho@edcy |kyI
hegrgq# ﬁnd aral kyl; orR29 and R29 are |inked toge
at the conbination is an ali phatic or
‘_pl:}eteroallph ic chain of,0 to 6 carbons; R30 is
Zeg,ent or t and resent”i ne or two
sébsy i t wént s Z-QEI pende Qg eI ecé' om the group
comsi Ning of v | and

cyl coaRﬁyI (10) D |rs represent ed by structural
Formula 5: (Oi

_- RSE/O\RB f) f)\

\

YV V VP V.

= /hi”"- =

8 8
RK\I; '\\Z andR\\l

z

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the
same or different, each R® being independently selected from the group
consisting of hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, hydroxyl, amino, arylamino, alkylamino, dialkylamino, halo,
alkylthio, arylthio and alkyloxy.

The compound of Structural Formula IX has the structure:
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m wherein in Formula 5: R32, R33 and R34 are present

or absent and if present are independently one or two
weubwiiztasent s i ndependently selected fromthe gCows2007/010255

consisting of: H, halo, alkyl, aryl, cycloal kyl,

cycl oal kyl am no, spiroal kyl, cycl oal kyl am nocar bonyl

cyano, hydroxy, al koxy, al kylthio, am no, -NH(alkyl),

-NH(cycl oal kyl ), - N(al kyl)2, carboxyl, -C(O O al kyl,

heteroaryl, aral kyl, alkylaryl, aral kenyl,

het er oarggll kyl , al kyl heteroaryl, heteroaral kenyl,

hydr oxyapkyl , aryl oxy, aral koxy, acyl, aroyl, nitro,

aryl oxy onyl , aral koxycarbonyl, al kyl sul fonyl,
aryl sul t Nhet eroaryl sul fonyl, al kyl sul finyl,
aryl sul finy tgBeroaryl sul finyl, arylthio,

het er oar y aral kyl t hi o, heteroaral kyl thi o,
cycloalke het et ocycl yl, heterocyclenyl, YiY

O, and Y1Y2NSQ2- , wherein Y1 and
di fferent and are independently
roup consisting of hydrogen, alkyl,
aryl, a Ik . pr R32 and R34 are |inked together
such that /the conbination forms a portion of a
cycloalkyl group; gis 1, 2, 3, 4, 5 6, 7, 8 or 9; h,
k, I and mare 0, 1, 2, 3, 4 or 5; and Ais C
CNI\T@l pRagpaceuiicallyigcoeptatidsalt balvatthar estevthenea;

a2is and Wis CH or N, both the
WEQ e{lﬁ |@F%rlﬁﬁnég!%..

W ng CcoO ional exclusions (i) and (ii) apply:
chh@BDi N(H), exCHasion (i): Z' is not -NH R36, wherein
6, 03 H Cor -io aryl, heteroaryl, -C(O-R 37,
R 37 or -C(O-NHR 37, wherein R37 is G _6 al kyl
or C3.6 cycl oal kyl ; “ o
1 4 \ﬁ/:RS
R'is -OR®, -NR°R” or o
where R® and R can be the same or different, each being independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, hydroxyl, amino, arylamino
and alkylamino;

R* and R® can be the same or different, each being independently selected
from the group consisting of H, alkyl, aryl and cycloalkyl; or alternatively R*

and R°® together form part of a cyclic 5- to 7- membered ring such that the

H

SN @
moiety R*” ~RS is represented by )k where k is 0 to 2;

X is selected from the group consisting of:

N ﬂh N P, W
/\/ /\/>J,\”/ NR6R/\N/>r
o ’ , |
[0}

N
|
R



and conditional exclusion (ii): RLis not -C(OOH a

phar maceutically acceptable salt O-C(O OH, an ester
wOoRZIDIW®H O - C(O) NHR 38 wherein R38 is sel ect edTfuseowm/010255

the group consisting of G 6 al kyl, C3--6 cycl oal kyl,

Cgtoi ory or C7- | 6 aralkyl. The conpound of

structural Formula VI has the structure, and includes

pharmaceutically acceptable salts, solvates, or esters

thereof; wherein in Formula VI: "Cap" is H, alkyl,

8l kyl.-aryl, eroal kyl , heteroaryl, - het eroaryl ,
\ a)) )phet erg ; )%ycl oaI kyTg\ al kyl ox /Al "'Qf_yl oxy,
ary Bxycnheteroachlo®y, heterbdsyetyl oxy, ~

qy'\balkyloxy,GZHDno alkybanpno aryl am go, ,

al kyl -aryl’am no, aryl anino, heteroar’yl ami no,

cycl oal kyl am no, carboxyal kyl am no, arlyl al kyl oxy or
het er ocy am\no, wherein e of said al kyl,

al kyl - ar . /hebler gal kyl , het W aryl - heteroaryl ,
al kyl - hetero th/ ycl galky! , lal kyl oxy, “al kyl - aryl oxy,
aryl oxy, het oaryloxy heteré%yclyloxy

%Oal ¥ ﬁﬁlao ?3?%‘]% PQH%PBM; "M gmt%r?p’aryl heteroalkyl,

c ygtioalkyy, | diakpmmigial BIgIhing, afyiamind bl Ly alblkyamtine:

het erocycl yl am no can be unsubstituted or optionally
andhdependent |y substituted with one or two substituents
whi ch can be the sane or different and are
RY isteiecidafroy thelgrotip dohsinglofasdl Xeterdtydyd, h&ldRvansl,
i s alkyl, alkenyl al kynyl , cycl oal kyl ,

,%_: oal kyI N het er ycI yl, ter ocycl yl al kyl ,
a yI ar ryI al kyysNar yI heyeNoar yl ,
H clpyd »o =L J»ei@r oaryl or

heter oﬁsyl aI kyI and X can be- unsubbti t ut-ed or

optionally i ndependent ly 8Subst i tut gd with one or nore

of )ng)letles ich ca ethes r different and
g@_)\depend% sel ecﬁ‘ digxy, al kyl ,
‘slary\k A koxy %ﬁﬁ?y ¥hie; aIk Raryl t hi o,

am no, Ri‘kyl ami no, aryl ani no,” al kyI suI fonyl

aryl sul fonyl, al kyl sul fonam do,

= = =

8 8
\\Z';):‘,R \\ZI and R '%Z’

RB

where Y is O, S or NH, and Z is CH or N, and the R® moieties can be the
same or different, each R® being independently selected from the group
consisting of hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, hydroxyl, amino, arylamino, alkylamino, dialkylamino, halo,
alkyithio, arylthio and alkyloxy.

The compound of Structural Formula X has the structure:



aryl sul f onam do, carboxy, carbal koxy, carboxam do,

al koxycar bonyl am no, al koxycar bonyl oxy, al kyfurei do,
wanyd7aresdo, hal ogen, cyano, keto, ester or ni PCDUS2007/010255

wherei n each of said al kyl ,66al koxy, and aryl can be

unsubstituted or optionally independently substituted

with one or nore noieties which can be the sane or

di fferent and are independently selected from al kyl,

al kenyl , al kynyl, cycl oal kyl, cycl oal kyl -al kyl ,

het erocycl™l , heteffocyclyl al kyl, aryl, alkylaryl,

aryl al kyl, ®ryl heferoaryl, heterqaryl,

het er ocycl yl;jam n al kyl het er oar and

het er oaryl af kyl ; nay ba4presen or absent, and when

Wis present Wi KX—BLC}D

C(=N-CN),

and when Qis

v CH2) p{l (CHR) )

CHRO, 00, S, S(O or
sent, Mis (i) either directly
I inked to i) Mis an independent substituent on
d A islan independent substituent on E, with said
(R:pendenf‘ substituent being selected from-0OR -CH(R

oOa phtipCeufically acddpiablevdast) sbivale, @rassteMhireofibsent ,
Ais either directly linked to L, or Ais an

wharkip émffentnutulXst i t uent on E, selected from-OR,
CHR(R), -S(O)o 2R or -NRR 1; A is present or absent

andR_ Clnjam twierein ROis H, GKJ)-, Ginyl-; GRYRYI- Paryl- heteroalkyl-
AR by oot T rni o B rdosiR,
10 3RS i BIRR ek heiere b sach et Cﬁ?ﬁ”e“ edn?ﬁ
sgieeteefromr RAOFENHRIMRR', SRESDLR Fang hatd; dNA 8hBIM afe
oAt A Ry SR R o e

m Ppresent, and E Is directly connected to the carbon atom
kgd’ position 1; J may be present or absent, and
yOhen\lls present, J is (CH2)P, (CHRCHR )

V"Lb_ yry"

shown above in Formula | forms either a three, four, six, seven or eight-
15  membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-

membered aryl, or a five to ten-membered heteroaryl;

E is C(H) or C(R),
L is C(H), C(R), CH2C(R), or C(R)CHoa;

R, R’, R?, and R® can be the same or different, each being
20  independently selected from the group consisting of H, alkyl-, alkenyl-,
alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,
(cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-alkyl-; or
alternately R and R’ in NRR’ are connected to each other such that NRR’
forms a four to eight-membered heterocyclyl;

25 and Y is selected from the following moieties:
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p, (CHR)p, (CRR Jp, S(A2) , N(H, N(R or G when J is

absent and Gis present, L is directly linked to the
waoi20070g®s80 at om mar ked position 2; L may be preBemusen07/010255

absent, and when L is presemit, L is CH N, or CR when

L is absent, Mis present or absent; if Mis present

wth L being absent, then Mis directly and

i ndependently linked to E, and J is directly and

mdependently linked to E; M nmay be present or absent,

when Mr,g° esent, MlSR@ N( R, S, S(O2), (CH2)p,
+« CHR- CP\;or = P is a nunber fromOoO

tcpy k'®R, R alid:Ra=can 'be ‘f% @arre or different, each
bei ng i ndependently sel ected fromthe group consisting
of o H CCto aId<yI c-C1 I kenyl, C3-C8 cycl oal kyl ,
R1%J]C§,Ch-%t er oe‘ﬁﬁ koxy,sar Wl oxy.s al kyl t hi o,
ywhiHre 0, *ani g0, 0 aﬁfﬁ/l thhi o
aryl car bonyl am no, aryl am n@baeroxy,
al kyl am nocar boxy, heteroal kyl, heteroal kenyl,

ai kettyl , al kynyIRw aryl - al &ysl R1shet eroarylpaff b, ester,
RE gl e anmabe, ket o
m ¢ anol| Zi{mfb hal 0 e 4 gycl%al k3! ) J@f

ar yﬁ het erfbé)r"' al kyl - IETkyl het eroar

wlﬁlﬁl%(‘ EFS%(?% ﬁi—gﬁF Eié a]ﬂﬁdR( d?{ erﬁﬁyﬂ(y h)ﬁ%g%( :L?gtthﬁ%ea?ﬂg or different,

I'nKe dget her™ suc
eadnbeing indepeodesthaselectarhfréyi ther groeperarysting oﬁtﬁj atkyl,

I Scar | he ompound, of Structural | a
ok, 2P HRtpipalRel R hilextekiavy SFeioaRb
hetecepyayi| arﬁadmylallsyll hategoamt, aeﬁmetetda@nymkyl mhart@nrfatem R

F la VI I\*(‘I—Oq (1 ]p R]b
arwqge%t%ac herto form a four to elght—me ered
cycloalkyl, heteroaryl or heterocyclyl structure, and likewise, independently
R and R are connected to each other to form a three to eight-membered

cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or h’eterocyclyl
can be unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl,
arylsulfonyl, sulfonamido, alkyl, aryl, heteroaryl, alkylsulfonamido,
arylsulfonamido, keto, carboxy, carbalkoxy, carboxamido,
alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano,
and nitro.

In one embodiment, the “at least one compound” is a compound of
structural Formula Xl:
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25

where R6 and R7 can be the same or different, each

bei ng i ndependently selected fromthe group consisting
wohodmydrasgen, al kyl, al kenyl, al kynyl, het er oabPkyius2007/010255

cycl oal kyl, cycl oal kyl al kyleg aryl, arylal kyl,

heteroaryl, heteroaryl al kyl, heterocyclyl,

het erocycl yl al kyl , hydroxyl, am no, arylam no and

al kyl am no; R4 and R5 can be the same or different,

each being i ndependently selected fromthe group

consistin%‘of H, kyl, aryl and cycl oal kyl; or

alternativehy R4

5- to 7- nepbere

kis Oto 2/Xis

of : where pNs

het er oaryl ,

al kyl am no, aryl am no|lor cycl|oal kyl

nd R5 together form part of a cyclic
ring such that St he i ety Kb y where

iR al kyl, aryl,
cychoal kyl ,i1di al kyl am no,
ino; and R3 is

vSel ect € grogp consiréti ng »oaryl,
h ocy oaryl, where Yis O S or NH and Z
S or N and the R8 noieties can be the sane or
di flf erent, 1gach R8 being independently selected from

the” group %on5|st|ng of hydrogen, al kyl, heteroal kyl,
oy pheainkygeuticaliy acdeptatnle arayt, solwateararcestéytherngﬁlr oxy!,
am no, arylam no, al kyl am no, di al kyl am no, hal o,
whetgih imFormatayXt:hi o and al kyl oxy. The conpound of
Structural Fornula VIII has the structure: or a
phar RhieMHR%2 MheratcBP isabl, alish, tilkesyl-y atlynyby asgst, @eteroalkyl-

NoBrSRY WbEh eeRociut: aadeiiothplnsiemerakg
cyol g fLebe th?%t 2FAEBY Biters it 586 iy jrdependently
s&iegtelddamryll R) MWOR ;SI%IS%RL whd H@;@%r?n@)ﬁglwaéﬂéydonnected to
oS Btk iy ST Fins AT L8 8kef e BRr g thas The mypiety:

al kynyl,
M\ y}lz\

il :‘\H
shown above in Formula | forms either a three, four, six, seven or eight-
membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-

membered aryl, or a five to ten-membered heteroaryl;

E is C(H) or C(R);
L is C(H), C(R), CH>C(R), or C(R)CHz;

R, R, R? and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl-, alkenyl-,
alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,
(cycloalkyt)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-alkyl-; or
alternately R and R’ in NRR’ are connected to each other such that NR°R°
forms a four to eight-membered heterocyclyl;

Y is selected from the following moieties:
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cycl oai kyl hal oal kyl; P3 is selected fromthe group
consi sting of al kyl, cycloal kyl, aryl and cycl oal kyl
wouewd2msoh aryl; R4 and R5 can be the sane or PCT/US2007/010255

di fferent, each being i ndemendently selected fromthe
group consisting of H alkyl, aryl and cycl oal kyl; or
alternatively R4 and R5 together formpart of a cyclic

5- to 7- nmenbered ring such that the noiety RA R5 is
represented by where k is 0O to 2 ; X is selected from

tlveOgroup consi st ivi§ of : where p ¥ 1to 2, gis1to 3

{s al kyl Ic; tero er oal kyl ,
Rcy %{ yl, di aFkyI , aI ky a l,.aryl amino or
ci&1 BAl kyl ami no; an 033 i s°Sel ectggXfrom the group
conS| sting of: aryl, heterocyclyl, “Reter oaryl, where Y
B0 ' N, and the R8 noieti es
can‘%)reﬁ ge éﬁhrreﬁg% eg’;e%@%trggn Meach R8 bei ng
[ ndependent ly selected from t hepgr oup consi 8“ of

al kyl , Ohet@r ol kyl clel kyl y
T‘ﬁ §r'er %E_)L/% het eEI;?yfI@J% hydﬁoxwﬁp-gm nor/“‘rrJ\ry
thio:

arrgyl'ag’n no, dial kyl ars no,’ hal o, aTIskyI thio

and al kyl oxy. The conpound of Structural Formula IX
has the structure:or a pharnmaceuti cal IQy agc¢ tabl e
salt, soljvate, .or este ther of ; wher n) For mul a

I X: Mms/(%N"NCéI) orr,@l‘&‘N’H‘—s 0-4; ,?gf;lﬁé\rénd R7
can be -the ame or dlffer-@nt eacl' beiTag iTpdependently
sel ect ed fromthe group consisting of hydrogen, alkyl,
al kenyl, al kynyl, Hehese gis ﬂ(%mbew@l oal kyl ,
cycloalkylalkyl r heteroaryl

et eXdB SRRy Tom G B NGIO RIS S S bApH SRy

hydr oxy!, am no, arylam no and al kyl am no;
G is NH or O; and

R'3, R'®, R, R'® R'®, T4, T2, T3 and T4 can be the same or different,
each being independently selected from the group consisting of H, alkyl,
heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, R"7
and R'® are connected to each other to form a three to eight-membered
cycloalkyl or heterocycivyt;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl
can be unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, aryithio, amino, amido, alkylamino, arylamino, alkylsulfonyl,
arylsulfonyl, sulfonamido, alkyl, aryl, heteroaryl, alkylsulfonamido,
arylsulfonamido, keto, carboxy, carbalkoxy, carboxamido,
alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano,
and nitro.

The compound of Structural Formula X!l has the structure:



R4 and R5 can be the sanme or different, each being

i ndependently selected fromthe group consisting of H,
wabkbyi127aoyl and cycl oal kyl ; or alternatively ReTAS200R510255

together formpart of a cychic 5- to 7- nenbered ring

such that the rnoiety Rx 4x RN 5 H | is represented

by where k is O to 2; X is selected fromthe group

consisting of:where pis 1to 2, gis 1to 3 and P2 is

al kyl, aryl, heteroaryl, heteroal kyl, cycloal kyl,

di al kyl a o, al kyfani no, aryl am no or

cycl oal kyl ayi no; “and R3 is selected fromthe group

consi sting : a?yl, het er ocycl yfj, heteroaryl, where Y

is O S or Zis @H or N |land the1R8 noi eti es

can be the [ ng

i ndependent | y'rsel ect € consi sting of

hydr ogen, cycl oalikyl , aryl,
Yheteroﬁryl, hekerocycbyl, hygroxyl, @m no, arylam no,

a am I a am no, halo, alkylthio, arylthio

andg] al kyl oxy. The conpound of Structural Forrmula X has
thel structuye:or a pharmaceutically acceptable salt,
soate, of ester thereof; wherein in Fornula X Rl is
orHRBarmaeewticaligtaccepthblaldaitl solvates amdster lekgoly| - |,
aryl -, heteroal kyl- , heteroaryl-, cycloalkyl -,
wihexteém otlfolmula XHr yl al kyl -, or heteroarylal kyl; A and M
can be the sane or different, each being independently
sel ekl ENHRYWRereR RRHRH, BIRYI-, atkienyBOBRynghdatydl, beteroalkyl-

, H%tgpodar{\/la,r gycloalkyl-, heterocyclyl-, arylalkyl-, or heteroarylalkyl;

10 . A and M can be the same or different, each being independently
selected from R, OR, NHR, NRR’, SR, SOzR, and halo; or A and M are
connected to each other such that the moiety:

M A

>L_E<
V"».,b‘ Irrf
shown above in Formula | forms either a three, four, six, seven or eight-
15 membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-
membered aryl, or a five to ten-membered heteroaryl;

E is C(H) or C(R);
L is C(H), C(R), CH2C(R), or C(R)CH;

R, R’, R? and R® can be the same or different, each being
20 independently selected from the group consisting of H, alkyl-, alkenyl-,
alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryi-, heteroaryl-,
(cycloalkyl)aikyl-, (heterocyclylyalkyl-, aryl-alkyl-, and heteroaryl-alkyl-; or
alternately R and R’ in NRR’ are connected to each other such that NRR’
forms a four to eight-membered heterocyclyl;

25 and Y is selected from the following moieties:
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connected to each other such that the noiety: shown
above in Formula | fornms either a three, four, six,
weevEn2mso ei ght menber ed cycl oal kyl, a four to PCT/US2007/010255

ei ght - menbered heterocyclyl71 a six to tennmenbered
aryl, or a five to ten-nenbered heteroaryl; Eis C(H)
or C(R; Lis C(H, (R, CHRC(R, or (RCH; R R,

R2, and R3 can be the sane or different, each being
|nde1pendently sel ected fromthe group conS| sting of H,

al kenyl ©, @&Rynyl -, cycl oﬂ(le het er oal kyl -
A ;‘eroarRﬂl\

1E§ yl - pis8y Heyl ) al kyl -

et gnogycl yl )aI kyI wyasyl-al kyl =, and 7 13

het%r oaryl al kyl - r alternately R and in NRR are
connected to each other such that NRR forns a four to
ei ght - menbered hefergeyclyl; and Y is selected from

the fol L,ow ngisijlet ngé\@er ein Gis NHor O and R15,
R16, Rl7 and cen iR same or different, each
bei ng i ndependeFdf’I y BBIR®t ed fromthe group consisting
of H, al kyl, heteroal kyl, al kenyl, heteroal kenyl,
al kynyl , heteroalkynyl cycloalkyl, het er ocycl yl ,
aryl, arylal kyl, hete oar anq8 heter%aryl al kyl , or
W'a‘P'teé'F ﬁ%ltSeM/" o5 apdR Bnnesdd C@neh@ﬁh@ﬁﬁme or

lefBrefrﬂr Hbéh B%H{ ane?bﬂBEP g@l%‘i:?éh froad fRd %ﬁb’u’p consisfing of H,

het eroar ete ocycC structure,
alkylg bgteméuwl yalmrwl aln@ltemalkamé atkwnubm@tjerpa"@mh qvph:aikyl

PSSO ARSI Pitamato

eithardR 0aand R %9[& whrkwted to leach rathgrctoyformea fdner to eight-

R T e

focmm; faatr togeight-maptsered, cy@llk styctureyand )(n) Itkewdse,

ndeobaiehy. AMATLER afro el aRh Pt Bim thyee to

eighkmemaéséd cymakpmweteadwysul f onam do,
aryl sul f onam do, keto, carboxy, carbal koxy,

car baxaréidl®ach of said alkyl, aryl, heteroaryl, cycloalky! or heterocyclyl
can be unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsuifonyl,
arylsulfonyl, sulfonamido, alkylsulfonamido, arylsulfonamido, alkyl, aryi,
heteroaryl, keto, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
atkoxycarbonyloxy, alkylureido, arylureido, halo, cyano, and nitro.

The compound of Structural Formula Xl has the structure:
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al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do,

aryl urei do, halo, cyano, and nitro. In one enbodi nent,
woOher71at3sheast one compound” is a conpound of PCT/US2007/010255

structural Formula Xl :or ampharmaceutically acceptable

salt, solvate, or ester thereof; wherein in Formnula

XI: RLis NHR9, wherein RO is H, alkyl-, alkenyl-,

al kynyl -, aryl-, heteroal kyl- , heteroaryl -,

cycl oal kyl -, heterocyclyl-, arylalkyl-, or
o phaapgeulicslly: agcentiablv seitn sblyateeorszater therdof; f er ent

each bei ng ind;Pendently sel ected fromR NROR10, SR
wizerein infrgrmaiaXlibr A and M are connected to each ot her

(in other mngds, A-E-L-Mtaken together) such that the

noi eRy is Bifon veiteredn Rn isbl aikyér, Blkenyivs alliyniier agyl+, Inetaroalkyl-

. . I I
@B oaryl ey ARG e BN VB O eI

aryl j t ten- AV '

o e ft o4 Bl o' ERTBP REEcEde) SLER kY tndei dpdeatly
saiectegfioRR cAR, IHRHARRNER)ISOLR f and hijo;eaxdk ahdiMare

' t { f h i Sti f H
o4 HAGREAYSBELH AL BRSPSt Bl
theeheiatgycl yl -, aryl-, heteroaryl-, (cycloal kyl)alkyl -,

(heterocyclyl)al kyl -, aryl-al kyl-, and
M\Qeterpéryl -alkyl-; or alternately Rand R in NRR are
“Za'rrﬂ_ cted to each other such that NROR1O forns a four

0 ei

t-menbered heterocyclyl; Y is selected fromthe
foll ng noi eti es:wherein Y30 and Y3lare sel ected

' -6 ' ected.f
S B5E o SRR s g, R 26 ol G
MR errde&;yclretkylRa SouRboeighttmeTabertd keterdeydyna iséx toHen-
mefiBer@b éﬂ/f, fo? "Eile to ten-membered heteroaryl;
E is C(H) or C(R);
L is C(H), C(R), CH2C(R), or C(R)CHo;

R, R’, R? and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl-, alkenyl-,
alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,
(cycloalkyl)alkyl-, (heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-alkyl-; or
alternately R-and R’ in NRR’ are connected to each other such that NRR’
forms a four to eight-membered heterocyclyl;

and Y is selected from the following moieties:

R19 O R19 o R19
R15 R15
| 16 R17R18 |20 R17 R18 | RI7TRI8
R , R20 ’
. R19
19 19 o
oo R 0.9 R G
R 77 G¢ ~Sy Gs Rwﬂw el
N N R15 /k 17 R18
rls  mo RVR'®, r20 R R RZ0R '



10

15

20

each being i ndependently selected fromthe group

consisting of H, alkyl, heteroal kyl, al kenyl,
woet@rioaishenyl , al kynyl, heteroal kynyl, cycl oabPkyius2007/010255

heterocyclyl, aryl, arylal kgl, heteroaryl, and

heteroaryl al kyl, or alternately, R17 and R18 are

connected to each other to forma three to

ei ght - menber ed cycl oal kyl or heterocyclyl; wherein

each of said alky!, aryl, heteroaryl, cycloalkyl or

het epocycg®l can be unsﬂbé} ®d or optional l'y

RBndefiendeht | yCsgbst i t&l‘tsetﬁ;% g’r nore noi eties
sellect fr the group con F?‘ hydr oxy,
ikoxy 5 1awr8>1§/, t-hi 0, akky arylth| 0, am no,

am do, aI kyl am no, aryl am no, aI kyI sul fonyl ,

ar@L | f eyl , sul fonam d@ @I kydte aryl, het eroaryl ,
alg, sulf nam;d &kgsuljgfnam 0, ~ket o, carboxy,
R%r bal Noxy X carboxgm db‘N al RoKyc Boi yl ami no,

al koxyé@r Rongl%oxy, al kylgusei rar ®'r ei do, hal o,
cyano, and nitro. The corrwanobof Structural Fornul a

Xl 1 has the structure.or ﬁe';ﬁ) rrgce%tl cal lzX accept abl e
whgrain Gsis NEt @ OpanddR oy ofR "wREr aneh Rh cAprhauthe same or

dlﬁél‘entRéaéﬁ bBH@md %B@éﬂtlfgffe%t%fréhﬁ”e ?/ro%lpk&ﬂ"}gmtlng of H,

al yl’]ﬁq ary - t er oal et er oar
Ccfab 8 YKW@-Cmée’@&r@@UWI o Cunalyeaylkﬂz -C1odreteroalkenyl, C>-Cqo

eyl S r
aRE BRI Mot oo G R e R i SRR
hetrRarylSRr a@@zﬁatem di) leither RI? aadR'§ csnabe conneeledetd dazh
0 abo
oBRF Ik RS 30D B RkoldoPRiLe ot SORSEIRMT, b and
RE| q;‘&tammmﬂ te gataither to farmhaufivé o emimemm@ dycloalkyl
3 Si t enmenber
ohé r:ﬁ%:g\fj e%r Iﬁ %lp% g{ gre gopge@@a)qocﬁayc@(g&er ?o {‘orm a f|ve to
eight-membered cycloalkyl or heterocyclyl and (ii) likewise, independently,
R'” and R"® are connected to each other to form a three to eight-membered
cycloalkyl or heterocyclyl,

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl
can be unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyl,
arylsutfonyl, sulfonamido, alkylsulfonamido, arylsulfonamido, keto, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, halo, cyano, and nitro.

The compound of Structural Formula XIV has the structure:
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Lis C(H, (R, CH2C R, or (R CH2; R R, R2, and
R3 can be the sane or different, each being

wondeperssent | y sel ected fromthe group consi st pagustoor0102ss

al kyl -, al kenyl -, al kynyl -,74cycl oal kyl -, heteroal kyl -
heterocyclyl -, aryl-, heteroaryl-, (cycloal kyl)al kyl -
(heterocyclyl)al kyl -, aryl-al kyl-, and
het eroaryl -al kyl -; or alternately Rand Rin NRR are
connected to each other such that NRR fornms a four to
ei ght - e red hetfrocyclyl; and Y is selected from
the followi Rg npojiéties:wherein G.is NH or O and R15,
R16 , R17 , /RIS, §nd R19 can be tie same or different,
each being } fron1the group
consi sting H, nyI
het er oal kenyl , ! cycloalkyl,
het er ocycl yl , , , heterparyl, and
Yheteroﬁ?ylalky or abternatet2y, (i)oeither R15 and
0o each other to forma four to
t menbefed cyclic structure, or R15 and R19 are
cornhect ed each other to forma four to
i ¢ht-nenbBred cyclic structure, and (ii) |ikew se,
or agbpemaepttigaliyRidceptdbiRishlta sehvatanacéstar thereafh ot her
to forma three to eight-nmenbered cycl oal kyl or
whetain d yorylula Wiér ei n each of said al kyl, aryl,
het eroaryl, cycloal kyl or heterocyclyl can be
unsuBdtis NHRY wohereirt RSriaH, yalkyhd aﬂesrr@@nbllgyngubatyl-t, iietstoalkyl-

B S R R 1
ol A M BaY HelthRiatf '593'.1%&0? T i ——

selbkgchﬁnbholRa@FddslHRr WRRI, BRaOdR, aad kglo; aryl ,
het eroaryl, keto, carboxy, carbal koxy, carboxam do,
orAland/Maalzooyhetted to aakhotiear gty ihat Yhe addigtytir ei do,
arylureldo hal o, cyano, and nitro. The conpound of
“Strucgdral Formula X1l has the structure:or a

P ceutically acceptable salt, solvate, or ester

hereofs; wherein in Forrmula XIIl: RL is NHRO, wherein
[ , al kyl -, al kenyl -, al kynyl-, aryl -

stk RSBV Formula | forms either a three, four, six, seven or eight-

membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-

membered aryl, or a five to ten-membered heteroaryl;

E is C(H) or C=;
L is C(H), C=, CH,C=, or C=CHy;

R, R, R?, and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl,
arylalkyl, heteroaryl, and heteroarylalkyl, or alternately R and R’ in NRR’ are
connected to each other such that NRR' forms a four to eight-membered
heterocyclyl;

and Y is selected from the following moieties:
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, heteroaryl-, cycloal kyl-, heterocyclyl-, arylalkyl-
or heteroarylalkyl; A and Mcan be the sane or
wdi20d7anesd, each bei ng i ndependently sel ected PCoOmSR07/010255

OR, NHR, NRR , SR, SO2R andshalo; or A and M are

connected to each other (in other words, A-E-L-Mtaken

toget her) such that the noiety: < > shown above in

Fornula | forms either a three, four, six, seven or
htnenbered cycloalkyf a four to elght menber ed

s a siRrR'‘% er ed®' g G-a five to
ten-%ed het er oanyl ; 715“4 G(H)dir\b%] w8l i.s C(H,
C(R) C(R) or C(R can be the

same or different, each belng i ndependent |y sel ect ed
from t,{ne group consisting of H alkyl-, .l kenyl -
I&yny cycl oal k}é Iihet er oaI kyl s he er%cycl yI
aryTs’ ere%)ar yl )§ ever ocycl yl
) al kylr'? RiPyl - al kyI @@dRWEteroar)ﬂ Glpk\Y|R-8 or
alternately R and R in NRR are connected to each
ot her such that NRR forrrs a four to e| ht merrbered
het 1601}«3 yg and Y R&° gt ed from e qidaovvl ng
% re| nRE d anB r%t ,
R1 R19 d R20 gan be t arre of i  fere each
bei ng | ndependentl sel ected fromthe group consisting
of H ,Cl-C 0 alkyl, Cl1-Cl0 heteroal kyl, C2- ClO

é‘iK 2 12 C2- C10 het er oar’Nedyl, C2-Cl0 al kRS,
H(‘y nyl cy | andC3- C8I.
het)e?cop‘R1 : yR h)ét‘}er 0ay, 1:%?/ al t Bi’shagma ¢
ei t her 5 and R16 can be &)nnect ed to each ot*ﬁer to

for s Gyel yd

net av ek WNH dAb: IR0 T R T MRLRY o Bedng pame or
difetet, ¢ach bemngaintiependenty ghhctmhfnene%ecgmlu@aidn&stmg of H,

5 .and 0. a con ted to

alRfh, BP RS e B Re R B e, BRR SRV E Fhdgatn
hétetayshy Caryl, arthideteroany,idteticteately) g rEideit RYE are connected
to each other to form a four to eight-membered cyclic structure, and (ii)
likewise, independently R'” and R'® are connected to each other to form a
three to eight-membered cycloalkyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl
can be unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amino, amido, alkylamino, arylamino, alkylsulfonyi,
arylsulfonyl, sulfonamido, alkylsulfonamido, arylsulfonamido, alkyl, aryl,
heteroaryl, keto, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano, and nitro.

The compound of Structural Formula XV has the structure:
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R17 and R18 are connected to each other to forma

three to ei ght-nenbered cycl oal kyl or heterocyclyl,
woherapmsseach of said al kyl, aryl, heteroaryl, PCT/US2007/010255

cycl oal kyl or heterocyclyl man be unsubstituted or

optionally independently substituted with one or nore

noi eties selected fromthe group consisting of:

hydr oxy, al koxy, aryloxy, thio, alkylthio, arylthio,

am no, am do, al kyl am no, arylam no, al kyl sul fonyl,

aryl sul fonyl, sul fona Pkyl sul f onam do,

aryl sul f onam do, keto, c oxy, car bal koxy,

car boxam do, al koxycarbo am no, al koxycar bonyl oxy,

al kyl urei do, aryl ureido cyano, and nigro. The

conmpound of Structural /Formula XV has the

sol vate, or ester theredi;
I's NHRGzs whergsn RO is H,

al kyl -
roaryl , cycl o] kyl -,
r hePeroarylRl kyl; ® and M
yoeach bei ng |ndependently
HR, NRR , SR, SO2R, and hal o; or
nect ed gBO each other such that t he
sho bove i.n For forns either t hr ee,

onf%'ﬁna)tgﬁ?euﬁ%}s( acreriabis: Qvé’(ﬁe'c?/rc?%ﬁt reol four
whénﬂhgﬁﬁ%ﬂﬁmmgxﬁd het erocyclyl, a six to tennenbered
aryl r five to ten nenbered het er oar
or B '\ﬁé o eret&R isbealkyn andorhstergalky-, '@erc(%%-
cf@oélﬁpl-bé\/dlbﬁkﬁar@rytﬁlk L fdreiaBloargR@dyIbei ng

I ndependent |y sel ected fromthe group consisting of H,

al Ky E, ah@teipahek e sét‘rtéeditydjlffel‘@{teéﬁéh b@lﬁd md@'pbhﬂéhtly

heteroalkyn ', cycloal kyl, het er oc

S%t?g;te&t from't ﬁeQ'@HQd?%ﬂSlStﬁ\QdOftBt @.PoA\YIvRaNaR Sd% halo, and
% W RptebydR @aﬂgbg du‘é&tlb'%%n %Efeocfbn@% ﬁfhércto %‘ﬁﬁ' glther a

er such that forims a four to el
three fo elght-membered cycloalkyl or a three to elght—membered heterocyclyl

YCan bez’he sa or di
sel ected from
A and Mare ¢

moiety;

Z is N(H), N®, or O, with the proviso that when Z is O, G is present or
absent and if G is present with Z being O, then G is C(=0);

G maybe present or absent, and if G is present, G is C(=0) or S(0O,),
and when G is absent, Z is directly connected to Y;

Y is selected from the group consisting of:



heterocyclyl; and Y is selected fromthe follow ng

noi eties:wherein Gis NHor O and R15, R16, R17 and
weter7aarssbe t he sane or different, each bei ng PCT/US2007/010255

i ndependently sel ected from7t he group consisting of H,

al kyl, heteroal kyl, al kenyl, heteroal kenyl, al kynyf,

het er oal kypyl, cycl oal kyl, heterocyclyl, aryl, and

heteroaryl, or alternately, (i) RL5 and Rl16 are

c_onnectedto each o_ther toformafour__to .

ei ght - mrenber ed cycllc strueture, and (ii) likew se
Kn\d p'%mdent Iy and RlS(%Eer conned? to ea r
a thfe ei ght -\ne & ed cycl ba\lN<yI N,N ,

eNer ocycl yl N*\Aher ei n eachMf said yiN aryl, H
het er oaryl , cycloalkyl or heterocyclyl can be

unsubstltuted or optlonally |ndepende Iy substit@ ed
g’;\;%ne or |eties ‘gtedf egr%wj?\

sting o IE% roxy, al ary t'hi o, X ,
cal Ky

Y, I
am g6, ami do, ﬁ%mno

t hr o,
aryl am no, fonyl aryl sul f opy, 425 ﬁﬁl fonagp 8% NH
al kyl sul fonam 0, ar yl sul f onani do,

heteroaryl keto carboxy, car bal koxy carboxam do,

rbon am no, bonyl 0X al kyl urei do, %

ei cyano\\%a%j’ itro. Hﬂ%eﬁfonpound/%ﬂ/

5 ciur al a XV ha¥d-NRe structuxeNor a  N=N -
ar maceut i cal I y accept abl e sal t, sol vat,\e or est g,r

[isreo; HW het k“ Raky! -, heteoﬁ}yl @Rg

&‘yclr'ﬁal kyl N~ Ncyd#ml kyl -, ar yI al ky X 96, s, NH
het er oaryl aI kyl; E and J can_he the sane or different,

g i ndepe den{ly sel gct ed rou
3 'ﬂg and
and J ,ec @ach

formeither a three to eight- nem ber ed cycl oal kyl,
a three to eight- menbered heterocycl noiety; Z |s

(r) rN tht vi so when Z | CRG
resent orCabsent an((’lf GIS pr z’%{ wirth 2 ng
A=0;

then-Gis ‘e OSNH X = OSNH
“ o = - ?
L - L. - -
N
o}
S N $
@x’ LT <x]\§ , (:]/ ©/§

X=0,5 NH
Faic , A : %’A\g ©’A\§ %%/iﬁ %
’ ’ and
A=0O,NH

R, R’, R? R®? R*and R® can be the same or different, each being
independently selected from the group consisting of H, alkyl-, alkenyl-,
10 alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,
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G maybe present or absent, and if Gis present, Gis
C(=0 or S(2), and when Gis absent, Zis directly

woamTaetysad to Y; Y is selected fromthe group PCT/US2007/010255
consisting of: X=CS, NH X=078, NH X=0'S, NH X= O S, NH
A=0ONH; RR7, R, R3, R4 and R5 can be the sane or
different, each being independently selected fromthe
group consi sting of H, aI kyl -, al kenyl -, al kynyl

aI Bet er oal k heterocyclyl -, ary
'%)é%y' (egtareayqly |5Y'k»y€l“'¥|'a|(kbfét eﬂémsﬂammw- wherein
e@dEbe saiHetercHIRyINRERITOARY bhﬁ'ﬁ@féro P/W'}/g frﬂébe?\%lﬂtlwhas one

sai d heteroal kyl, heteroaryl cycly
to] Hy Oy¥aaRRiItipIRAs Sl 06 mpbﬁweaiormﬁ tr ogen sul fur,
or phosphorus atons; wherein each of said al kyl,
het eVbgreipieach dfesai alkail Kyetproallsylyalkemst, elioaryi aryl, heteroaryl,

OGR4 B0 I REkitaK cdPheE W EanS Ml E or oprionallg
indepandertlosubstitatatbwithicre creinece amblétlesmelmt@j frupn the group

R R, e ARy . el ety ooty halo

hmrpky),)djnjo alkopkyt, lErploxay sikyithio, aanthie, arﬁmod@mleét ééter
ur et one, al de

e N O AT

s&id)ddm;dulfmnea sulfiynlyl aed e hyarakidey i AYBfskaniate.
compound of Structural Formula XVI has the structure:

or aThamomgsauid obbinicReaepbmhlia Yol has & ¥bEwre'
ester thergg; wherein in Formula XVI: Rl is NHR9,

wher ei n H, #2kyl-, alkenyl-, alkynyl-, aryl-

het er oal eteroaryl -, cycl oal kyl -

heterocycl , IaIkyI , or heteroarylalkyl; R2 and
R3 ca fhe san® or different, each being

i ndepe dentr selFected fromthe group consisting of H,
al kyl, heteroal kI, al kenyl, hetgroal kenyl, al kynyl,
heteroalky aryl,

aryl al kyl , ;

or a pharmaceutically acceptable salt, solvate, or ester thereof:
wherein in Formula XVI:

R" is NHR®, wherein R® is H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-
, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, or heteroarylalkyl;

R? and R® can be the same or different, each being independently
selected from the group consisting of H, alkyl, heteroalkyt, alkenyl,
heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl;

Y is selected from the following moieties:
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Y is selected fromthe followi ng noieties:" 90 R1166 .

.- . 16 _wherein Gis NHor O and R15 , R16, Rl17 ,
wetan7/12R88, R20, R21, R22, R23, R24 and R25 caRcCbaistiee/010255

same or different, each beimg i ndependently sel ected

fromthe group consisting of H, alkyl, heteroal kyl,

al kenyl , heteroal kenyl, al kynyl, heteroal kynyl,

cycl oal kyl, heterocyclyl, aryl, arylalkyl, heteroaryl,

and heteroarylalkyl or alternatel (|) RL7 and R18

arg i ependentIyRcoanect ed m 0t her t®°form a
t Bre rghtrsreibeked X

/ W\

& eyl ;
(i?) Ol se |rﬁjepeno%r§tly0ﬁei% and F§19 aloeR@BFf’nect ed
to each other toofor 1 a four tqueight- nenber d

hegler o¢ycLyl ; (i i se i ndependen n FR;'QN
Fas’e, on %t & wi) Oe‘%ach 0 Vy'l’ R‘G 6ﬁ/§§£ uR1s 7 é‘r‘? - &G\f
&towﬁﬁoered het&ooycﬁ (i v) °IR'iBwi se R A

|nd endently 5 and R20 are connect ed tg each ot her "

to 0 gi ght - gentjer et ey e?/g‘%);l( V) R

Ris e e«‘él ndeyS’e f?y R22Nn%hi’%d . et ONNERLS t 815 G~y ,
eac‘h"gtaher to f%rﬁ] a thred Ry % ght nengerrigR™ O RIT R
cycl oal kyl or a four to eight-nmenbered heterocyclyl;

and (w9 |ikewysegsndependen®ly R®24 and R2&ear e o RS

C Ot eds-1.0 efc ot@er tq,.f0 eR'® G—, S G—
g éfed I"iiy[ %cr o f 1atﬁc ei ghts- ;{mr{b@f )?(Rw :
erocycl yl ; e?eln each of said alkyl, aryl,

het er oaryl , cycI oal kyl _or heter ocye€l yI can be g®
uns 1 ut ed or ot| naIIy R ¥( ts&?
v:%gz §\S’e1 edt ed thpom the grou

onS| st 1fsof hydTbxyR"a?‘?(oxy, R VI oXy, thiopz
aI kylthlo arylthio, am no, am do, 4l kylam no, 18

16 R1 } R
| agi ncaz,16 al kyl sul ppyl, R™r yl sul f onam dp,

, LI c-het %r\q@flsy,h, suisf%fy %\x‘ . R1szN))<G\f.
ar yl%ul"f on do; keto, | carhuy, cart%} X\R8 /k ol7 R
car boxagi 80, al koW%aFﬁon? ami no, al koxycar bonyl oRy, ©
al kyl urei do, arylur e| do hal o, cyano and nitro. Th
conﬂo,@ndmﬁf St Llct Rf‘—sor(gr%;l a XV fha the stroagture:
Of 158" tlc/a abREeany sf\?”ate aﬁr\
ester they whier elRaokanfor mul am(ylzkk R17 R18 RS e

O

Oﬂ\r\xﬁ(e‘f

15, v
R N\R19 R20R17 R8

wherein G is NH or O; and R, R'®, R, R'8, R"®, R%, R?!, R?2, R®, R?* and
R?® can be the same or different, each being independently selected from the
group consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and
heteroarylalkyl, or alternately (i) R and R® are independently connected to
each other to form a three to eight-membered cycloalkyl or heterocyclyl; (ii)
likewise independently R'® and R'® are connected to each other to form a four
to eight-membered heterocyclyl; (iii) likewise independently R'® and R'® are
connected to each other to form a four to eight-membered heterocyclyl; (iv)
likewise independently R'® and R?® are connected to each other to form a four
to eight-membered heterocyclyl; (v) likewise independently R?? and R? are
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RL is NHR9, wherein RO is H, alkyl-, alkenyl-
al kynyl -, aryl-, heteroal kyl- , heteroaryl -

woyaed7oatisyl -, heterocyclyl-, arylal kyl-, or PCT/US2007/010255
het eroaryl al kyl ; A and M cao be the sane or different,
each being independently selected fromR OR NHR
NRR , SR, SO2R, and halo; or A and Mare. connected to
each other such that the noiety: < >shown above in
Formula | forns either a three, four, six, seven or

csngste i ere othen tedokyl a thiee dareighs-megiherad eystastkyl or a
fot]ﬂc?éfbﬁ% Ghilfnbefed hétérefglagﬁ‘éﬂgg%ﬁﬁlk@w{%_ln(allep%nﬁebﬁb/ R and

ered het eroar
RTC-are@igppectend taweash otier | foriRy thaed iRRightrmeentidred sgnealky!

o O e e B SRR~ al Yemyl <, al kynyK
net oPBefh cach g Al ank HToRED: branoBby s triggpareiy

caar pé uniskipktituted dr betienaily Mdeﬁbhkdbntly gubstituesd atitel sheHor more
connected. t.o erozgjh ot her such t hat

oS sSIARET Trofl the GRANG FoRsisHBE LV HEYSH GGy ERIky.dhio,

aIByﬁtkﬁ@tald/Ithrdethth bedideVaIRGIafHIhe! ag@a mMeE ik sOf?tQ‘ny'IS
cted f gnal\&ﬁg;re uis a nunber 1: S selecte

aneS&fFPEbY N Riky ary, hstetﬁpaaﬂdalkwulf@amlqkm or
ar@suﬁBﬂaRﬁ@o l@t@% ctbbxy, Badalldhds, cafbox E%”Ilﬁignd T3 can be

he sane or different, each bei'ng | ndependéntly

a'5%&@@@9'1}"?aﬂm?h%lkgrmﬁfb@aw@m al%gluwldﬂ, awlkgaldo halo, cyano,
antehipal kyl, al kenyl , heteroal kenyl, al kynyl,

heteroalkynyl cycloalkyl heterocyclyl, aryl,

ar y| B gompmatnst @bSLctusalE trmdacavly hasithe stacture:

al ter nate , Rl17angd R18 are connected to each other to

forma thr e to e/ght mem ber ed cycl oal kyl or

het er ocycl y|L,——-—-E

YYﬁY%

ora pharmaceut:cally acceptable salt, solvate, or ester thereof;
wherein in Formula XVI:

R is NHR®, wherein R® is H, alkyl-, alkenyl-, alkynyl-, ary}-, heteroalkyl-
» heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, or heteroarylalkyl;

A and M can be the same or different, each being independently
selected from R, OR, NHR, NRR’, SR, SO;R, and halo; or A and M are.
connected to each other such that the moiety:

M\L——E/A
S



wherein each of said alkyl, aryl, heteroaryl,
cycl oal kyl or heterocyclyl can be unsubstituted or
wopti7anaisby i ndependently substituted w th onerPoT/usSBI02/010255
noi eties selected fromthe sgroup consi sting of:
hydr oxy, al koxy, aryloxy, thio, alkylthio, arylthio,
am no, am do, al kylam no, arylam no, alkylsulfonyl,
aryl sul fonyl, sul fonam do, al kyl, aryl, heteroaryl,
al kyl sul f onam do, aryl sul fonam do, keto, carboxy,
5 shwbabkyryn Foamubx hfordws eithidrox threebfowy) siki seyen or eight-

ARSI ¥ o A HBE el Bl R B oo
mx¥ibdrebaayl, e asfiveutdt tenemeonberefrastereeyt | cal | y

acceptable salt, solvate, or ester thereof; wherein in
For niilia CW)ldr:CR8 i s sel ected fromthe group

consj stjng- Qfi.cal k¥, aryl-, heteroal kyl -,
heteroaergl , cycF IHf<y , heterocyclyl-, arylalkyl -

10 het eRp® yR3| dnd R3 caartse thes eamy@d cyffeiéfm caf®being

BB RT LR e Gl sl o Sy e
alkPeyls eIkl fﬁeﬁéﬁmlk |eaféte a x-l aéﬁpm@ Q/I .
an

el e d f
(ObfalO@?k@}a"wr'-arcaeﬁwa?séc'ﬂ%ﬂmw ufyl;ae'ﬁd ae&@rp)a(ylrﬁlwh&r
alt&rhately R End R ih MR’ AROSSMSEdted Y6 RaLRBthEPSUAR Rt WNRR’

shown _above in Formula | forns either a three, four,
15 formpea faynto eighiemestbareghetawmayeivdd cycl oal kyl, a f our
to ej ght-nmenbered heterocyclyl, a six to ten- merrbered
aryl Y 1gselegted &rarp the follewine meeielieser oaryl : E is C(H)
or C(R) Lis C(H, CR), CH2C(R) or C(R)CH2; R and

R’Y3Q:an be the sam&®r different,Y8ach bei ng
ntIy ss t d\t;‘fomtlggg stonsisting of H,
aI kenyl - ynyl - . cycl il
x

0-4 0-3

Wherein Y*? is selected from

T1\Nj :N’H\g (O}S)\;KN/(‘)\s
! | v 02 1 u
LP! T T !
3 1 Ts
O 0O
T, N'é\)\g
| u
Ts
20 where u is a number 0-1;

X is selected from O, NR'?, NC(O)R', S, S(0O) and SO;
G is NH or O; and

R'®, R R', R™® R, T,, T,, and T3 can be the same or different, each
being independently selected from the group consisting of H, alkyl,
25  heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, R"’
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het er oal kyl -, heterocyclyl-, aryl-, heteroaryl -,
(cycl oal kyl ) al kyl -, (heterocyclyl)alkyl-, aryl-alkyl -
wand7netasooaryl -al kyl -; or alternately R and RPCTMS2007/010255
N(RR ) are connected to eash other such that N(RR)
forms a four to eightnmenbered heterocyclyl; R2 and R3
can be the sane or different, each being independently
sel ected fromthe group consisting of H, alkyl,
het groal kyl , al kenyl, heteroal kenyl, al kynyl,
and R} az¢ ROAYECtegitel erahkgiher tnfarm aithkesdtacgighbaiembered
)Eﬁg CchC!J\é(t!eL |par yl al kyl, heteroaryl, and
t

er aryla is selectedfromthefollovvln

o e ol L By o) e

c&rebagmsm@spﬁﬂeldmloptusahbytmiépbmdantlh eugstmped: WIﬂﬂl @te ogmore
k oaIkI, al kenyl er oal
el FI6Hen S hERPUD eoRe T ARBKY aabERY arvioxy, thio,
alaylﬁ'hlo arythid, @h:ndﬁahﬁdoaé&manﬁﬁd B?ﬂ@hﬁfﬁ )dllq}lé‘mfonyvf
nat el S] QE n? R18 are in endent |y
oB9L Suighalnifion allor. a1y hateroznyir sy sLonamido,
a:sylsmmbnmgr R@kocbghﬁﬁdykhbrbmk&@l aAsoseiido, (1)

i kew se |ndeRendentI R15 and R19 are connected to
alkgxycaspapylamyneopikoxysarbenylexyi gikylureidpe padureido, halo, cyano,
am€hefocyclyl; (iii) likew se independently R15 and R16

are connected to each other to forma four to

ei ght - menbered heterocyclyl; and (iv)

| T keyha@iong 8P Shricihal POa00H SO L GEtE.
each ot her t orm a our TO ergntmenber

het erocycl™l ; whergin each of said al kyl, aryl,

het eroaryl , \cycl oal kyl, spiro-Iipked cycloalkyl, and
het er ocycl yl;- cansbe unsubstitute or optionally

i ndependent 'y subgtitutedyw th offe or noiae) noi et i es
selected fr of bydroxy, al koxy,

aryl oxy, m no, &t do,

al kyl am no, aryl sul fonyl
vsul fonﬂ”n' do, , @ryl, hgteroaryl,

a Sul ryl sul f onani do, keto, carboxy,

carpal koxy| car boxam do, al koxycar bonyl am no,
al kbxycar bonyl oxy, al kyl urei do, arylureido, halo,
R
cyz?n o, and™nitro.
or a pharmaceutically acceptable salt, solvate, or ester thereof;

wherein in Formula XVIil:

R® is selected from the group consisting of alkyl-, aryl-, heteroalkyl-,

heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, heteroarylalkyl- , and

heterocyclylalkyl;

R? is selected from the group consisting of H, alkyl, alkenyl, alkynyl, aryl and
cycloalkyl;
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The conpound of Structural Fornula Xl X has the
structure: or a pharnaceutically acceptable salt,
weabwabesoor ester thereof; wherein in Formnmul aP&rXs2067/010255
is selected fromthe group ssonsisting of a
heterocyclyl noiety, N(H) (alkyl), -N(alkyl) 2 >
-N(H) (cycl oal kyl' ), -N(cycloal kyl) 2, -N(H) (aryl,
-N(aryl)2, - N(H) (heterocyclyl), -N(heterocyclyl) 2,
-N(H) (heteroaryl), and -N(heteroaryl)2; Rl is NHR9,
Adnst M ¢arrbejtheigamg @yﬁxﬁergpk@gﬁh belag mdgpend@mylselected

r Y
fr @:Igr %ﬁ?‘yl R, I@@lﬁg{)%ﬁ IS,( he er oafy z'ﬁ ﬂn? M RS coranected
toRsachnather (tmetrwmrds ArEa‘LertakenetaghtFM) slgch that the moiety:

! ndependently sel ected fromthe group consisting of H,
‘&I kyl *het er oal kyl , al kenyl, heteroal kenyl, al kynyl,

t efoal kynyl , cycl oal kyl , het er ocycl yl, aryI ,
ryl aﬁ«yl : het er oaryl, and heteroarylalkyl; Yis
sel ected fromthe follow ng noieties:wherein Gis NH

Orsh@wrﬁﬁgo%ﬁ'\ FBﬂfﬁuIrﬂlfz;rmsFiéllﬁherIgltsi’wregzi%aﬁ‘nﬁi/et‘)%néL se¥8n or

he sanme or ferent each bein ependen
s@'%ﬂ'@@%b@fﬁdt%'%‘&ﬂpa6@hr'stoselgh§mﬂmbereﬂ lkcytlerocyclyl a sixto

e s R M e

E3s () oy eter oaryl and heteroaryl al kyl, or
alte ( rzate &/Rk) RL7 and R18 are mdependently

L¢%ﬁ?r6bld,t@ﬂ?) &lﬁéﬂR)oDhé}(Rt)GHfzorm a three to
i ght - menbered cycl oal kyl or heterocyclyl; (ii)

RI anck iy §@n |hﬁjt§1|@e$areﬁtdr3ﬂlfm18na,rwa¢ml9eragendepﬁmmw sajected

R, sl & bl okl SRR Setostiva i
ha’aeeoalﬁydﬂ,ebemd%d;yﬂ):lacawbt heberdmry{j O(Gycmelﬂllqr(lzalkyl-

C an -
RGRYERDARE Atk Bt bosTRahaltvia of Bk Riel Rapd R in
N(I@Rf)oarm ca)rfrmn:ltedl tl) eaghlothenhestethal 8RR forMd a Whariei dgight-

h of,,sai d al , aryl, heteroaryl, cycloalkyl or
"Wé?c%?rg ﬂfﬁﬂo%/& be unsubstituted or optionally

d bst i t ut h t
RE BPGUTCiRT P B IeTe Sl STEeTal RAEP N AR lgoted
fraﬁytlr@@roubmdnsualdg/d)ﬁ Hi Qlkyﬁﬁétéﬂaiaﬂ(yl 24TkéRy|, RetedBalkenyl,

am no
alﬂyn% gleroalkynw cycloa’lkyl s;%ro-lmked cycloalkyl, heterocyclyl, aryl, _
arylalkyl, heteroaryl, and heteroarylalkyl;
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aryl sul fonyl, sulfonam do, alkyl, aryl, heteroaryl,

al kyl sul f onam do, aryl sul fonam do, keto, carboxy,
woaodrakksny, carboxam do, al koxycarbonyl am no, PCT/US2007/010255

al koxycar bonyl oxy, al kyl ure4do, aryl ureido, halo,

cyano, and nitro. The conmpound of Structural Formula

XX has the structure: P6 P5S P4 P3 P2 P 1 or a

pharmaceutically acceptable salt, solvate, or ester

thereof wherein in Formula XX alsOorl bis 0 or

1Y 1 selecigdgfromithe fpllgwipe maueies: H an acyl derivative

of fo [gula R7-C(O - or asulfonyl of forrruaR? Sz

ei[n 7|s(|)a1GCM”QaIk WII Fistltuted
%ﬁ/j\af(eo yl R I teg ;7%” (i)
TREYE] 0al kyll opt i or%al I %bst i tuted WRETR car boxyl

(O = g) koxy) carb )1 pr phenylmet hoxycar bogyl ; (iii

Cengr ional | yllsubst it
Rh?z)ﬁs %{kw O?Wdr,g 18 OF wﬁ\%c‘a %18}: R15i(e\s“

substlFfut ed with G al kyl ; or |v) Het optionally ri7R®
subrstituted with G - al kyl o hydroxy oapi 8o optionall y,5

]UY bgfi edR‘@b/‘M‘E(@\ 6 &1L Gely am 697 O«bé% [ A
siihe eited w e 6 a&1KyIR17d?6 whieh e
-6 al kyl substltut ed with carboxyl; R@ vvhen preseﬁﬁﬁ

is G Ris0 al kyI tjonally s J@sfqgat uted with, car boxyl

R4 S auky C3-7 cycloa ky]s r R1 RS
%@Im g W\f’s &Y ,9 g oadﬁk”%%( a

(aI kyIQ?BIFﬁ’oaI kyl); RI S CH2 R2(‘3 H- R 20, RU7R'"
0-R 20 o r S R 20, wherein R20 igs a saturated_q

unsat uret ed C3-7 €ycRal kyi R8 (aIJQ[I
sRgHloaliylo) beﬁﬁﬁ@{"%ﬁaﬂy noj oy
tri-suh twtuted thrRA"™, o wQR?o |s a CG ,LQBF"@TG
aryl or Cr--1 6 aral kyl

16 O R® o
R'® s QP T 4
' RS /u\ \:" R\N’\S\N G\éf R15/ \N/*G\j , R15)]\N G\éf'
! I 18 ' /k
R 19

17 R18

18 18
f R R ris R20 R R R R R RIT R
RZO
Q 0O R'€ O R16 ()\\/,O R16 lo) O
N 15 G 15 S
& Tl i L G Tl = G
18 Lig 17 R18 ) =,
R,g/& RU7R™  Rie  R@RTR R Rzo/kOR : R Reogi7 8

O,
or ﬁN/YG\;

15, )
R N\R“‘ R20R17 R'8

wherein G is NH or O; and R'5, R'®, R, R"®, R"® and R*® can be the same or
different, each being independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately (i)
R'" and R"® are independently connected to each other to form a three to
eight-membered cycloalkyt or heterocyclyl; (i) likewise independently R'® and
R'® are connected to each other to form a four to eight-membered
heterocyclyl; (iii) likewise independently R'® and R'® are connected to each

other to form a four to eight-membered heterocyclyl; and (iv) likewise
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optionally nmono-, di- or tri- substituted with R2i |,

or Rois Het or (lower alkyl)-Het optionally nono-,
wdadi20070127380r i - substituted with wherein each R2PCTAIS2007/010255

i ndependently C -6 al kyl; 88 . 6al koxy; am no

optionally nmono- or di-substituted wwth C 6 al kyl;

sul fonyl; NO2; OH SH;, hal o; hal oal kyl; am do

optionally nono-substituted with CG1-6 alkyl, Cor

C10 aryl, C7 16 aral kyl, Het o r (lower al kyI) Het ;
lnd@pem@mﬂy B&T sost R cwe coaniegted toach otberdo foyh a four teight-

lal%E aid aryl, aralkyl o r Het being
Fﬁﬁ%ﬁgl y su llyFtuted Wit h R22; wherein RR2 is C

B0 o S KRS B BB O OB R ot

arithheterbaydyll dey’n be carshbxstiiutedor detionally immependently substituted

d i -6 | C2-6 al keny!
bR nbietée ot oMo il ey
alkoxy, &BrMochb?ﬁdt)tamﬁlﬂhla[‘rhﬂghld rath@ abeido: sk léuht“grc') rTgrygﬂ(smmo,
ture o 0 un
sl B e sty Py @M“%@swi - BEREROAb; 4

ampsatfo.eém&so Iaﬁy@gﬁ&sﬁaiﬂuwa&éw EROBRy! @ar‘b‘éﬂ&ﬁ(yslﬁhhio&@mldo
in the art. The conpound of Structural Formula XXI has

alkgreycarparylgmino calkoxy GATRP AMlOXYt Alkxlurgids.: @eyuegide. kalpt cyano,
afPhipg.e, o r ester thereof; wherein in Fornmula XXI: B

is H aCor Cl0 aryi, C7i 6 aral kyl; Het or (I ower

al KYirhe ddipodid oPEtribluial PBH\QIE@kI')G’h?é”H?é ShltRfe th

Cl-6 al kyl; koxy; CI-6 alkanoy hydr oxy;

hydr oxyal L&&__Eal o, hal oal kyl ; nitro; cyano;

cyanoal kyl ;/amno optionally substituted with G i _6
al kyl; am@p; o r (lower alkyl)amde;or Bis an acyl
derivative mula R4-C(O) -; car boxyl of for mul a
R4-OC( O) - \ -N(Rs)-(O)-; a

t hi oam de S ta sul fonyl

O al kyl
Ci- al kanoyl,

or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula XIX:

Z is selected from the group consisting of a heterocyclyl moiety,
N(H)(alkyl), -N(alkyl)2, -N(H)(cycloalkyl), -N(cycloalkyl),, -N(H)(aryl, -N(aryl),, -
N(H)(heterocyclyl), -N(heterocyclyl),, -N(H)(heteroaryl), and -N(heteroaryl),;

R'is NHR®, wherein R® is H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-
, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, or heteroarylalkyt;

R? and R® can be the same or different, each being independently
selected from the group consisting of H, alkyl, heteroalkyl, alkenyl,

heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyt,
heteroaryl, and heteroarylalkyl;

Y is selected from the following moieties:
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15

am do, or (lower alkyl) amde; (ii) C3-7 cycloal kyl,
C3-7 cycl oal koxy, or C4. 10 al kyl cycl oal kyl, all
wopti7anaishy substituted with hydroxy, carboxyl pPCT@$2@7/010255
al koxy) car bonyl, am no optissnal |y nono- or
di -substituted with C1-6 al kyl, amdo, o r (lower
al kyl) amde; (iii) amno optionally nono- or
di -substituted with Gt -6 alkyl; am do; or (Ilower
al kyl)?m de; (iv) C6 or C10 ar;;l o7r Cr- 16 a%al kyl,
aII %ional |y substifuted wi tRCR' s al kyl & ydroxy,
D Cover gad k'b‘lz\)h "He, ROY %m/rlﬁf_cg tﬁo& f@bno-
orO d@&ub!éfltut ed with e - 60él‘¢( | ; (v) &
(1 ower _al kyl ) - H& | th optlon%ysubstltuted W|thC|
-6./a 12 hydr oxy, aftido, (I owe] alkyl) a %f&gGo Reg™ N
?’?}ﬁalw no- er° @ s8bh (%S\T/D(ed?“v\ms T 6 )B(G\‘X;
al Ryio R1R5‘8| s H OIQ € - IrBRAl kyl ;O WRH Fhe pr U188 t hafs IARTRE
when R is an ag:;: or a thloamde R4 is not (ii) a

cy oaig?xy Y s H or %1 kyl ;, R3 Ps.. az:q -8 al kyl,

- oal K cycl gab ¥ Ris G\g‘ .
optR'6RAI | y subsﬂ‘fﬁut ed vst‘?thWroxy, C:I:\ﬂﬁ T RBxy, G mw
t hi oal kyl, am do, (|ower al kyl)am do, C6 or Cl0 aryl, '
or C7r#6 aral kyb; &2 is CH2-REOr'*NH R 20, @eR 200r

&nglrrb g et kifc;"ém“ﬁ%%ﬁ A oy

bePng opt i onall?%ﬁ di - or ri- substifuted with RRR®
1, or RRois a C or ClO aryl _gr e -14 arad)kyIR1saII

opt ionatty nono-, Hi-R6r tr| E G-9r
FRR’QQ/UI\g)k%t g 'Yffm@m W oBtl oqa| }Kj £
mono-, & reor trire suias"tR‘”c ut ed ¥ £n

o R® s QAP ‘3” )]\
15 R 4 G / G— G—
) R\ /U\N/RG\; ’ \N’S\N/* ¥ R15 T ¥, R157 N a;,

(9) 18 18
18 17 R R
I R17 R18 R19 Rlzo ri7 R R2 R R19 Y, R
R20
16 O R Q /O R16
R R 15 G~¢, R15 /\\S'\ G ©
R8T G~ N fil \'}l i 1\;“ N%G\e;
18 19 17 R .

R19AO R17 R18 R19 20 R17 R r2d O R 15 R20R17 R1®

R S'N‘ R,'zo R17 R18

wherein G is NH or O; and R"?, R'®, R, R'8, R'®, R?® and R?' can be the
same or different, each being independently selected from the group
consisting of H, alkyl, heteroalkyl, alkenyl, heteroalkenyl, alkynyl,
heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and
heteroarylalkyl, or alternately (i) R'” and R'® are independently connected to
each other to form a three to eight-membered cycloalkyl or heterocyclyl; (ii)
likewise independently R and R are connected to each other to form a four
to eight-membered heterocyclyl; (jii) likewise independently R'® and R'® are
connected to each other to form a four to eight-membered heterocyclyl; and
(iv) likewise independently R' and R? are connected to each other to form a
four to eight-membered heterocyclyl;
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wherein each R21 is independently C 6 al kyl; Cl1-6

al koxy; |ower thioal kyl; sulfonyl; NO2; OH SH haio;
woabwakkygh; am no optionally nono- or disubsti Parasg2007/010255

with Cl1-6 alkyl, C6 or ClOsaryl, C7_i 4 aral kyl, Het

or (lower alkyl)-Het;am do optionally nono-substituted

wth G- alkyl, C or Go aryl, C7-14 aralkyl, Het o r

(I ower alkyl)-Het; carboxyl; carboxy(lower alkyl); C6

or Cl10 aryl, C7.14 aralkyl or Het, said aryl, aralkyl
wmr%eaﬁbm@a@allwh aryly hetayoant ueysoalkyhorRasteradyeiydican be

ekt ol el engetg shstidbd PSR mere

maleltiyels;s&deﬂ:tbdrf;dm thé @reup abkyis)ingldf (bly;droxW@EiOﬁ"arﬁbﬁ(y, thio,
R, SRR, Alving” BIRES) 2 BIOR: Ao, HHsd iRyt
arbts&;%n?l,&bllfyhan{iﬁb 7a|lk|)yb|a?91| h{étetarot@ajdlﬁalﬂkllﬁﬁhﬁblharrﬁdé '(I;ﬁ 6

a , i ona s i tuted wi al ogen e
ardlsiBA 3. Kstpy oy EOTRACKONRR ABATTRE: 5t uct ur o
alRbx & PBORBATHS | SRbkYCAHBEARIORY] Qlk§mréld05QW§Fe¢do Qﬁaio cyano,

ester thereof; wherein in Fornula CHo
angd niggp-1 i s H, hal o, C|6alkyl C36cyc|oa|ky| Ci-6
hal oal kyl, G -6 al kox - cycloalkoxy, hydroxy, or

N(RE@?EommebPﬁSHaﬁ rpbonnaul pesdbatgtctureg - 6
alkylPe r C3-6Gzycloal kyd; RP3 isH4d halho, G 6 al kyl,

C3-6 cycloalkyl, G -6 haloalkyl, G -6 thoal kyl, G -
6r-al koxy, -6 cychoal koxy, c2-7 aI koxyal kyl', C3-6
cycl oal kgl 0601-1 O3 Het rein Het is a

seven*rre er dstua dor
Qe?‘eH; o %7[( one to four
el ecthed frrym tr@g g;ma%ewand sul fur;
bstd

spi d ®4cl ogl kyl aryI or Het bel tuted with
4 , whereéin R24 T8 H, hal o, C16alkyl C3-6

oA PhAR i s Ratki sl sV AR e e
wiBri  FBARRBRNGRAt!y: H G _6 alkyl
aisOor1;bis0or1;Yis Hor Cisalkyl;

B is H, an acyl derivative of formula R;-C(O)- or a sulfonyl of formula R;-S0O2
wherein

R7 is (i) Ci.10 alkyl optionally substituted with carboxyl, C1.s alkanoyloxy or C1.¢
alkoxy;

(ii) Cs7 cycloalky! optionally substituted with carboxyl, (Ci.s alkoxy)carbonyl
or phenylmethoxycarbonyl;
(iii) Ce or Cqp aryl or Cr.46 aralkyl optionally substituted with C4.s alkyl,
hydroxy, or amino optionally substituted with C4_s alkyt; or
(iv) Het optionally substituted with C4.s alkyl, hydroxy, amino optionally
substituted with C1.s alkyl, or amido optionally substituted with C1.¢
alkyl;
Rs, when present, is Cq.6 alkyl substituted with carboxyl;
Rs, when present, is C+. alkyl optionally substituted with carboxyt;
Ry is Cq.10 alkyl, C37 cycloalkyl or Cy4.10 (alkylcycloalkyl);
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or C3-6 cycloalkyl; or R4 is NHC(O-OR 26 wherein

R26 is G -6 alkyl or C3-6 cycloal kyl; R3 is hydroxy,
woOla7/12880 2 group of forrmula -NH R 31 , wher ei RCR®S1007910255

C6 or 10 aryl, heteroaryl, 8C(O-R 32, -C(O-NHR 32 O

-C(O-OR 32, wherein R32 is Cl1-6 al kyl or C3-6

cycloalkyl; Dis a 5 to 10-atom saturated or

unsat urated al kyl ene chain optionally containing one

to three heteroatons mdegendently selected from O

Rgis gn-1aNplkyh Cs. wm@alhylmr aics(akyleyclealisyidy , C3-6

| - R Whew |
R%ﬁgggy%%/oa k)ﬁzo'or 04% R ar %er}h%'? 8 %Sgtu ?%‘fnb}é%e
ungaturated Gameydloalisyl ar @h-ma(twkw a:ybI@rallaﬂbInelog cdicthatiy anamo-,

d t
oPor R-0oRlREa Wik  BPPRERCRRS!or €5 881 AR PRI
optﬁorzaélI:ymu;zmoh)dhf oxiri- sudistitutadiwith Rgxo, thio and C 1-6
thioal kyl, and Ais an amde of formula -C(O-NHR 5 ,

omRey4 Bi HletFob(lowes alkghtiddt dptsndilyemonoyiconti-Subsgtudéd with

RCl-8 al kyl, C3-6 cycloal kyl, Csop o aryl and C -1 6

aral kyl; or Ais a car boxyI iC aoi d. The corrpound of
Farnula XX| 11| st ture: ar

t
Eﬁ%‘ﬁ&%‘:& Rasdp|igd ’Hbﬂ 163 kty' é >%’ agfingqutionally

nﬂwo@a s%@!‘t@té‘d wrthF@wulk@l Xfohyl; IRiibzr @r@c @Hnﬁla@f halroalkyl
eacC

|
2T BRI $PoBar s St Pkl ek GhicBltae iy Conparalkyl,
Hepbt go@bhéwumbt tdarssxwééab%xgu@wer %Tky%?ba%}% oyaryl Cr.16

substituted aromatic roua are each
afﬁ#&é@éﬁ!ﬁtnﬁw ayhtarabiyl ey Hel b§tngt o@f&nq"y subgtityed with Rz;
cl oal kyl ene; or optionally substituted (1 ,1-
WB?rqng iR Etepbitli G alexyirming eptienallyomonet By derapstituted
witH @S d énuyp@um)ﬁa Rl'o% Sipsdiist Hapt hé%a@gleéaébgw it Gifide or
group consi sting of "an optionally substitut
(leweppiyl)amjdeup, an optionally

R1is Cq6 alkyl or C26 alkenyl optionally substituted with halogen; and
W is hydroxy or a N-substituted amino.

In the above-shown structure of the compound of Formula XX, the terms
P6, P5, P4, P3, P2 and P1 denote the respective amino acid moieties as is

conventionally known to those skilled in the art.

The compound of Structural Formula XXi has the structure:
/L”/ l (CH2)1-2

or a pharmaceutically acceptable salt, solvate, or ester thereof;

wherein in Formula XXI:

B is H, a Cs or C1p aryl, Cr.45 aralkyl; Het or (lower alkyl)- Het, all of which
optionally substituted with C1.¢ alkyl; C4.6 alkoxy; C4.6 alkanoyl; hydroxy:
hydroxyalkyl; halo; haloalkyl; nitro; cyano; cyanoalkyl; amino optionally
substituted with C4_s alkyl; amido; or (lower alkyl)amide;
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substituted cyclic group or an optionally substituted

aromati c group, and wherein the nethylene or ethylene
woOod7artiser optionally substituted with an al i poauiseo07/010255

group substituent; or; R4, s 6, R8 and R10 are each

i ndependent|y hydrogen or optionally substituted

al i phatic group;is substituted nonocyclic

azahet erocyclyl or optionally substituted nmulticyclic

azaheterocyclyl, or optional Ieg substituted nulticyclic
Oraﬁaﬁéﬂeﬁ%/éﬁ@rléﬁwe ahtareiuia RaeC{Dlaa watbanil of forila R4Ae-

Cg’” Raf i oo i B BARG C:  hicktlel Of By R NRe)-
QINQ Rujforgl af(feymayuE) RIRSXPA whereiny is attached; L is

O % o 128 Ryt N0 st ied i Larir 2! Pidnow,

hyds*ox@G(:O} alkoxy, Bahihs opnbnailuahiohdildﬁmshbhﬁtilt@di mathaCi g alkyl,
R5 and R7 is ethyl ene,

t
ar?[ﬂ?stqrt(ﬁ)tas %Fﬁhagﬁgesubst i tuent selected fromthe
gr OU@I)t@H‘:SdJﬁﬂMl@yIOC&é}fby@FIidI!lQlSW loy k?“tu‘lgfam?’é c,gs%:kwc all
I ou n | ona supstitu
@M{)%'a ' “&55 wiftuh &%Mbgﬁr%ﬂbd%ﬁé\lﬂﬁﬁy&cﬁp@ﬁw Amino
optfiiaftymbRS- 6F Bysienitied! With 8s AR anﬁaéhyofgmﬁémysd

Wi th an aliphatic group substituen
arpisieional |y substituted aliphatic. The corrpound of

St r UG’?)Uéﬁ\'ind: Qb%HQWBHobaﬁ dl-8 §t‘it[1’tébt \W/[tﬁ 15 5|ka Kido; or

armaceut | ca y acce
('%?R/@Ml)amd%ster thereof: wherein in FOHTLH a XXIV: W

(R/)"be or Cyp aryl or C7.4¢ aralkyl, all optionally substituted with C1.¢
alkyl, hydroxy, amido, (lower alkyl)amide, or amino optionally mono- or di-
substituted with C,.5 alkyl; or

(v) Het or (lower alkyl)-Het, both optionally substituted with C1 alkyl,
hydroxy, amido, (lower alkyl) amide, or amino optionally mono- or di-
substituted with C4 alkyl;
Rs is H or C_5 alkyl;
with the proviso that when Ry is an amide or a thioamide, Ry is not (ila
cycloalkoxy;
Y is H or C4.5 alkyl;
Rsis C1.5 alkyl, C3.7 cycloalkyl, or Ca.1p alkylcycloalkyl, all optionally
substituted with hydroxy, C1. alkoxy, C1. thioalkyl, amido, (lower alkyl)amido,
Cs or Cqp aryl, or Cr.45 aralkyl;
Rz is CH2-R2p, NH-Rz0, O-Ryp or S-Rgyp, wherein Ry is a saturated or
unsaturated Cgz7 cycloalkyl or Cy4.10 (alkylcycloalkyt), all of which being
optionally mono-, di- or tri- substituted with Rz4, or Ry is a Cs or Cqo aryl or C.
14 aralkyl, all optionally mono-, di- or tri-substituted with R,4,
or Ry is Het or (lower alkyl)-Het, both optionally mono-, di- or tri- substituted
with Rgq, )

wherein each Ry, is independently Cqs alkyl; C5 alkoxy; lower
thioalkyl; sulfonyl; NO2; OH; SH; halo; haloalkyl; amino optionally mono- or di-
substituted with Cy.6 alkyl, Ce or C1¢ aryl, Cr.14 aralkyl, Het or (lower alkyl)-Het;
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omis O or 1; R2 is hydrogen, alkyl, alkenyl, aryl,

aral kyl, aral kenyl, cycloal kyl, cycl oal kyl al kyl
wovyail7aatisenyl , cycl oal kenyl al kyl, het erocycl yl PCT/US2007/010255

het erocycl yl al kyl , heterocyel yl al kenyl, heteroaryl, or

het er oar al kyl ; wherein any R2 carbon atomis

optionally substituted with J;J is al kyl, aryl,

arai kyl, al koxy, aryl oxy, aral koxy, cycl oal kyl,

cycl oal koxy, heterocyclyl, heterocyclélox ,

| : : y
amigiceepitgnally mprotsubséituded My Gxy alkki Goor Sk ardnCney aralkyl,

o \ | : rEnoy
HE, SWEEBINR-HEE AT arBORYAARRY SRT e, oF BN Crre
argitiyhpt Hedicsaid asyl, Boaiyl, ordresbeingraptionallgstibstituted with Rap;

opti - u | t LWt - roups;  J1 I .
o ky PRSI 221 G IS, s Qydiodpelt i dieess Salp gptionally
mbﬁoeoodyshbd;tﬁm;eg W&h@1MHylos?4E0|lwti (IOwgabH@fn)s)alf_all‘(rj/lFmoz; OH;
r am no ar box car.noxya ar hgxani doai kyl ,
SLRYIc? Balkinpaor aie: (Swet atohamdaeoar Felanteratly
substisutatkyith Calskegpl , or al kynyl, wherein any hydrogen
i S optional Ily substituted with hal ogen, and wherein
RL% "ﬁ)gbrﬁo%j&ﬁ' Sn-rRciRAiy Coalsivh AT anlivayhialaptionally
subRtiBRBdatiBihhfbgypt | onal |y substituted with sul fhydryl
or hydroxy; Al"1s a bond; R4 is al kyl, cycl oal kyl,
ar yl Tha'cehipound 6t SHAENFANE ornibhe0RE Waktha!dtsloture:
het eroaryl, heteroaral kyl ,” carboxyal kyl , or
xam. de&P kyl , and is optionally substituted with
and R6 are independently hydrogen,
, kenyt, aryl, araikyl, aral kenyl, cycl oal kyl,
cycl oal&yl al kyl, cycl oal kenyl, heterocyclyl,
het erocycl yl al kyl , heteroaryl, or heteroaral kyl, and
is optiioal,ly substituted with 1-3 J groups; X is a
bon(dj,N NR7\-, -0-, - S, or -N(R8)-;

R o} gg} R

or a pharmaceutically acceptable salt, solvate, or ester thereof;

wherein in Formula XXII:

Wis CHor N,

R*'is H, halo, C1.¢ alkyl, Cas cycloalkyl, C1.¢ haloalkyl, Cq alkoxy, Ca.g
cycloalkoxy, hydroxy, or N(R%®), , wherein each R® is independently H, C1.¢
alkyl or Ca. cycloaikyl;

R#is H, halo, Cy. alkyl, Ca¢ cycloalkyl, Cy.¢ haloalkyl, C1 thioalkyl, C1.s
alkoxy, Cs.s cycloalkoxy, Ca.7 alkoxyalkyl, C3.5 cycloalkyt, Cg or 10 aryt or Het,
wherein Het is a five-, six-, or seven-membered saturated or unsaturated
heterocycle containing from one to four heteroatoms selected from nitrogen,
oxygen and sulfur;

said cycloalkyl, aryl or Het being substituted with R?* , wherein R?*is H, halo,
C1.6 alkyl, Cae cycloalkyl, C1.¢ alkoxy, Ca¢ cycloalkoxy, NO, , N(R%), , NH-
C(0)-R*® or NH-C(0)-NH-R?®, wherein each R? is independently: H, C1.s alkyl
or Cs_6 cycloalkyl;

or R** is NH-C(0)-OR* wherein R?®is C.s alkyl or Ca cycloalkyl;
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R7 is hydrogen, alkyl, alkenyl, aryl, araikyl,

het erocyclyl, heterocyclylal kyl, heteroaryl, or
woebt@rioasal kyl , and is optionally substitituedpariis27810255

J groups; R8 is hydrogen als#yl, aryl, araikyl,

heterocycl yl, heterocyclyl al kyl, heteroaryl,

het er oar al kyl, aral kanoyl, heterocycl anoyl,

het er oar al kanoyl, - C(OR14 , -SO2R14 , or

garboxan1do and is optionally substjtitued mnth 1-3 J

gisduysisoxyrNRg , an@ qromdg‘efprmu aniNH-RT e whesain RS isiGeadio aryl,

nBEL SCIOUE A P EPIDEER AR .o oo

Cale gydoplskyl R14 is al kyI aryl, araikyl, heterocyclyl,

?9& @@‘(8 %fth %tde%(()%isétﬁa?ed aﬁg?r og E: gljéyatg%allls a
corﬁéﬁ)r@\laﬂ)a to tw‘alv lEeTerdSHtolnfs mlﬁikeqﬂ?hdéﬁﬂ)ll @blmlfm?cilfnl?isrl] 0, S, or N-
oa clo .
RRetbhsent Rl s Heteratpl GrackgbataEeErRnie?. Wherein Ris
Ch@bﬁ{w?ﬂ?«é Kyéloa{l@:@r CoL: 1p lahﬁZ)FZ‘ |swar flof BAY tSQﬁF&J‘

atomis optional [y substituted h J, wherein i's
sustifeentset anyorarbopatpa af $aid d=harn Rosaigd amw‘tuent
m@é?bﬁéékﬂ sel%EYéd fraFRtHE §roupes SIS ¥t ’C1 6 alkyl, Cq. haloalkyl,

erocyclyl a het eroaryl, heteroaral Kyl,

l:aﬁﬂwyahKQﬂOXYQ%a&mﬁQW&@aﬂh@BNdéi‘nd 6 ﬁ'"@@ll‘Wb@a'lldl y

t e s ; Kyl
A S A i GO AFRE it & ¥ sg 31k irtbhe
gredpecwisting of: Chait aikxalaﬁalslqylcloau;kuul 6aal1g wyshmgi Chug aghlkyl
wherei n any al kyl carbon atom nay be
O'f)}ép?’laceaébg*ﬁ%o% Ifjeroatom V is a bond, -CH2-
- C( HFbexompourts of Sguctusal Eoirmala XXHI R thes stnrydtumgen
or G -3 alkyls is a bogd, -0-, -S, 5C(O-, -S(O)-

-S( 0 2- or =S(Q , ,\Q{aer bn L1l is as defined
reboven RN RS N TQT R?
RS O " R* O ©

or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula XXIlII:
R is a bond or difluoromethylene;
R'is hydrogen;
R? and R® are each independently optionally substituted aliphatic group,
optionally substituted cyclic group or optionally substituted aromatic group;
R3, R5 and R7 are each independently:

optionally substituted (1, 1- or 1,2-)cycloalkylene; or

optionally substituted (1,1- or 1,2-) heterocyclylene; or

methylene or ethylene), substituted with one substituent selected from
the group consisting of an optionally substituted aliphatic group, an optionally
substituted cyclic group or an optionally substituted aromatic group, and
wherein the methylene or ethylene is further optionally substituted with an
aliphatic group substituent; or;
R4, R 6, R8 and R are each independently hydrogen or optionally
substituted aliphatic group;
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Tis -R12, -alkyl-R 12 , -alkenyl-R 12 , - al kynyl -
12 , -OR12, -N(R12)2, - C(OR12, -C(=NCalkyl)R 12, or
we&tan7iig7dsydr ogen, aryl, heteroaryl, cycl oal kyl PCT/US2007/010255

het erocycl yl, cycl oal kyl i demyl , or
het erocycl oal kyl i denyl, and is optionally substituted
wth 1- 3 J groups, or a first Rl2 and a second R12,
together with the nitrogen to which they are bound,
forma nono- or bicyclic ring systemoptionally

ituted by 1-3 J groups; R10 is al kyl, cycloal kyl,

aral kyl, heterocyclyl, heterocyclylalkyl,

1 QA Y Estnth%&ﬁ%‘o@ﬂl&}’é azé??ét@ﬂi@ﬁM)blr otp‘ﬁbnally substhtuted

car boxam doal kyl , and”is optional subs
mmlt@yﬁlyaaégeﬁtsrgcxg:hdu@rsODMrsallysstmszwtedayult@acliq/|

a%ﬁ@ter&ﬁ:&@le}%?] th%?é glrtﬂgxﬁis%kurap% of | g% %e\é lrl‘?ullgké/lstal to the ring

et er etero
begringitenRida(NR )-%@(@p),fmﬂ pﬁéngopuhmamaad toivvtich the —

rau 6hS h I
PRI IR EOIRRR" moeRL R B B0k, e
NBf°RO)CIS(OR-, G- NRASKNY-;Rart k keosdrryct ure: or
rghﬁégﬁceutl caI ly accept able salt, solvate, or est er
wherein in Formula XXV: E represents CHO or

B( OHyZ; R represents I ovver al kyl, hal o-1 ower al kyl,

cya 0 ar aIkyI yIth|o | ower al kyl ,
Ith

ﬁet er oaryl I o\?/e Ubéf‘It' | ower” Q%’n yép@gev@rr’ggé ?/H?F'Ona"y

s&&tn:)lﬁpdfeﬂmhbsc{ ﬁmlat Ieabk?'aiﬂe ofi Ry lRi)elrrIcDR/é is elhyidne, substituted
ar boxyl.o r wer a L. .
wiy ons Shasue ssisted iam e orckipFonsisting of an artignally
sﬁét%tedaalii)haﬁcfgﬁ‘@(:@s@ﬂb@tlbﬁﬂll)ﬂgﬁtﬁstﬂﬁtéd)&mlc%irBMb ;or@n
ether represent di- or trinet e

ORI SRy VA NSS ArPmAEh BouR Ay erea the Sialent & fuster
optldfdily surtititéd vaunean Alikhbtic R sGysttaahk r R\Q%Iptionally
substituted aliphatic.

The compound of Structural Formula XXIV has the structure:

M H
T’K‘v/k,rA{A"N\rW
o) L
or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula XXIV:
W is:
O H

!
)HrNst

O

misOor1;

R? is hydrogen, alkyl, alkenyl, aryl, aralkyl, aralkenyl, cycloalkyl,
cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, heterocycl;}l, heterocyclylalkyl,
heterocyclylalkenyl, heteroaryl, or heteroaralkyl; wherein any R? carbon atom
is optionally substituted with J;
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al kyl, carboxy-Ilower afkyl, aryllower alkyl, |ower
al kyl t hi o-1 ower al kyl, cyanol ower al kylt hi o-1 ower

wabkbyrii27aoyl - 1 ower al kyl t hi o-1 ower al kyl, | owePCT/US2007/010255
al kenyl, aryl or |ower cyclsal kyl; R5 represents | ower
al kyl, hydroxy-1ower al kyl, I[ower alkylthio-I|ower

al kyl, aryl-1ower al kyl, aryl-Iower alkylthio-|ower
al kyl , cyano | ower al kylt hi ol ower al kyl or | ower

cycl oaI k R6 represents hydrogen or |ower alkyl; R7
reprééseﬁ(k)” gk agdlkyl, alka)yry aryeivearalitoyl cycloalkyl, cycloalkoxy,

h&t%F I° e(r)é‘mééyfdfylmég,l Hétbpc‘({gfvc\:éﬁélk% lkgtcf)v}f}fdm)% amino,

alk!é'@ﬂ@@@nali(anow@mabkgrqylmyxmcuwalkeneylamlhyl ¢arboxy,

N (T

swlqudrmdobmdlls optioratigrdubsyituted ovigh 18 Kygeuipshony! |

oV RERR ! SR HESHASSE beBoriv S Stpa ey

ké(XVhydimﬁ(yt bmlﬁdj ralkéubﬂaﬁﬁné’%ﬁ?la?ﬁmBz cBridox§/;, carboxyalkyl,
:ﬂ;}ar mag b K’ acce tabl e salt, solvate, or ester
Cqrperagydo RIP-iGYap rﬁﬁ'ioa foraul, sfonyl 4er gi{gnamido;

deri M@é bMG/I Qilké@yma} alk%yﬁ(nﬂeremﬁhg%@y ch lgdp]ff%nally&s

3{ optlonally substituted with car
S@Dﬁi itedgvith prlogencand wheegin @ny dvdregen oy halnaan atene found
- r [
to‘éﬂgﬁ)hgeigﬁn%l \A%a?bb?ﬂ atof lb%ﬂlo‘i’\rall sgB@tﬁthétﬁ sgflfgiydql cﬁ*
hydrexg al kyl , or car boxy(l ovver)al kyl; Y is Hor

al kypt &4 Bo?\dc,:' M Cal kyl ; C3-10 cycl oal kyl ;

R* is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroaralky!, carboxyalkyl, or carboxamidoalkyl, and is optionally
substituted with 1-3 J groups;

R®and R® are independently hydrogen, alkyl, alkenyl, aryl, aralkyl,
aralkenyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, or heteroaralkyl, and is optionally substituted
with 1-3 J groups;

Xis a bond, -C(H)(R7)-, -0-, - S-, or -N(R8)-;

R’ is hydrogen, alkyl, alkenyl, aryl, aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, or heteroaralkyl, and is optionally substititued
with 1-3 J groups;

R? is hydrogen alkyl, aryl, aralkyl, heterocyclyl, heterocyciylalkyl,
heteroaryl, heteroaralkyl, aralkanoyl, heterocyclanoyl, heteroaralkanoyl, -
C(O)R™, -S0,R™, or carboxamido, and is optionally substititued with 1-3 J
groups; or R® and Z, together with the atoms to which they are bound, form a
nitrogen containing mono- or bicyclic ring system optionally substituted with 1-
3 J groups;

R™ is alkyl, aryl, aralkyl, heterocyclyl, heterocyclyalkyl, heteroaryl, or
heteroaralkyl;

Y is a bond, -CHa-, -C(O)-, -C(O)C(O)-, - S(O)-, -S(0)2-, or -S(O}NR7)-,
wherein R is as defined above;
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R3 is Cl-1 0 alkyl; C3-10 cycloal kyl; Wis a group of

formula: wherein R is G -10 alkyl or C3 7 cycl oal kyl
wopbti7anaishy substituted with carboxyl; C6 or CpdO/uUsRon7N10255

or C7-16 aralkyl; or Wis a4group of formnula: wherein

Xis CHor N, and R2” is C3 4 alkylene that joins X to

forma 5- or 6-nenbered ring, said ring optionally

substituted with OH SH, NH2; carboxyl; R12; OR12,

SR12_, NHR 12 or NR12Ri 2' wherein R12 and R12' are

i ndepdnabil.|aryl, @yalkyk cygloaliv.loyclanikdelwl ineterpeyalyky |

I CY$ib2 R I

hetbr cﬁ%ﬁ:’;}l&lr@het raagr)@ KERYba i R ‘brICR{S )g @)h%ﬁ&h@y

sal ken I optionall’y subst
camppn sltprrhlalqpt@naUmsubxyﬂute@ wiith hIvidyeredy RAlik esydefined above;
opt IRIZI{:E E%ol?\‘ark%ra' ning at | east one heteroatom sel ected

i ndependent romthe group consisting of: 0, S and

N; R 2 and Ri 2' are independently C6 or Cl0 aryl
—® &(-16 aral kyl optionally substituted with G -6

al kyl, NH, OH SH halo, carboxyl or

cdf oxy(lower)al kyl; said aryl or aral kyl optionally

cont P 4 Ak ﬁtcyl:%‘ﬁkyl ORI, rtifihﬁ’dyp6I'Ie<?¢.§rr‘oi:9l:F?Ptrﬂo.-,fierocyclylaIkyl
[ ndependent 'y fromthe group consistin S, and

heteraayh I@}%ﬂqaéalﬁvwarb@sy@lkyé Q] whyxammcgalkwr apd s Qytlona"y
sdb%lnﬂﬂeeﬁkn'tﬁ‘i@é Jgrguggd with a second 5-, 6-, or

nber ed I n orma C%C| ic syst em or
het ei\/biéyééhé,c palkyb @oyld araliny, betangcymyli batarpgyclylalkyl,

r I .
LRV SRR ool 5y 08liled Bl TR Blos wherein
aryaslkykearhon atpngqu b@n@layed@ytaahetengamm east one
het e £ ed de tI fro group
cons{/g lg%%o(f E%‘ d@ﬂﬁﬁﬁNﬂ Qv S a dr ﬁﬁgh@f t he
f or nBI'his hrogen of Gss dlkyl; X IS O or S
K is a bond, -0-, -S-, -C(O)-, -S(0)-, -S(0)2-, or -S(O)(NR"")-, wherein
R" is as defined above;
T is -R", -alkyl-R"?, -alkenyl-R"?, - alkynyl-R'?, -OR"?, -N(R"?)2, -
C(O)R™, -C(=NOalkyl)R"?, or
R15

T

R'Zis hydrogen, aryl, heteroaryl, cycloalkyl, heterocyciyi,

R10

cycloalkylidenyl, or heterocycloalkylidenyl, and is optionally substituted with 1-
3 J groups, or a first R'? and a second R'?, together with the nitrogen to which
they are bound, form a mono- or bicyclic ring system optionally substituted by
1-3 J groups;

R'"is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally
substituted with 1-3 hydrogens J groups;

R is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally
substituted with 1-3 J groups; and

R is hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclyl.
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Ri is H Cl-6 alkyl or G - alkenyl both optionally

substituted with thio or halo; and R 3 is CONHR 14
woher7aims®k i s hydrogen, cyclic C3.10 al kyl or acyaisem7/010255

G _io alkyl or cyclic C3-10sal kenyl or acyclic C2-10

al kenyl, said al kyl or al kenyl optionally substituted

wth NH2, OH SH, halo or carboxyl; said al kyl or

al kenyl optionally containing at |east one heteroatom

sel ected i ndependently fromthe group consisting of:

0, SThaempownd /f triustural herrmia XXY|has therstrectaredl ky|

optlon@jlysukk&i Hut ggh Wik hQ § al kyl, NH2, OH, SH,

haI ar b xyl'or car ox )adEkyI or substituted

g NCy oa y N or i 0 aryl, or

heterR?cy | e; osalFé afyl @ rraraltkyl opti onal ly

or;:é) Qhﬂ gﬁéalbﬁé’@&ﬁigﬁle@nﬁ rsBR}a?g] @eéﬁgl' ﬁ*gersof,s

epen group “consit’s
wabresamdFoymbla:Xé&l\kyl cycl i c al kenyl, aryl or aral kyI

b t I h d 5-, 6-, or
° n%ﬂ??’é%so({h éé/Hé ?ggﬁwa chgl ficggst em or
het eR6¢§§i?,erﬁﬁldﬂNéte§mﬂd héld-I@vkélfl dl@ylp@%aﬁlﬁ%vl/ér alkyl, lower
tituted wt al o oX
ROV EE A Aok Dy by et 2l ARl ar kYl - 7
hetgebRglidwer afl§1,9bwer afketyy br lcsimemr(ﬁrmcycl e; said

second ring optionally containing | east one
het eﬁgé?BFﬁS@é!t%&"é‘%! ‘F'KM'@ Béﬂmlpweﬁa&f«wt ¢rrbgxyigwer alkyl, aryl-

Io%l%i'ﬁzdl f Q&aﬁgcargonﬁhlow ahkyl \Urtlcgbvélhéycﬂégl\(yﬁﬁv@?aélk%hsm

is not an a-amno acid an ester

ther&ﬁép@s@tﬁhyﬁmmbwegraim of the formila |
e B BT R p QR0 B Do

and IS as d
Sldla’ll!iuﬁdrby bydraxy; conpound of Formula XXVI, the terns

PG, Eé'reémése %s lfv@etaé\ﬁylphgldpo%olggletr%‘ﬁ&l el%@\ﬁecr y\é%aWI-rI] wer

aci d nol
alkyl, carboxy-lower alkyl, aryllower alkyl, lower alkyithio-lower alkyl, cyano-

lower alkylthio-lower alkyl, aryl-lower alkylthio-lower alkyl, lower alkenyl, aryl
or lower cycloalkyl;

R® represents lower alkyl, hydroxy-lower alkyl, lower alkylthio-lower
alkyl, aryl-lower alkyl, aryl-lower alkyithio-lower alkyl, cyano-lower alkylthio-
lower alkyl or lower cycloalkyl;

R°® represents hydrogen or lower alkyl;

R’ represent lower alkyl, hyd roxydower alkyl, carboxylower alkyl, aryl-
iower alkyl, lower cycloalkyl-lower alkyl or lower cycloalkyl;

R® represents lower alkyl, hydroxy-lower alkyl, carboxylower alkyl or
aryl-lower alkyl; and

R® represents lower alkylcarbonyl, carboxy-lower alkylcarbonyil,
arylcarbonyl, lower alkylsulphonyl, arylsulphonyl, lower alkoxycarbonyl or aryl-
lower alkoxycarbonyl.

The compound of Structural Formula XXVI has the structure:
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as is conventionally known to those skilled in the
art. Thus, the actual structure of the conpound of

woeaomakasXXVl is: The conpound of Structural Fecmuisa007/010255

XXVI'l1 has the structure: orgsa pharmaceutically
acceptable salt, solvate, or ester thereof. The
conpound of Structural Formula XXVIII1 has the
structure:or a pharmaceutically acceptable salt,

sol vaé , or ester thereof. The present i nvention

pr ovi gs a phdttaceuticBf forfiful BEi oftconprising at

| east one_active caonpound selected fromFornmula |I to
ein at |past about 20% of at |east one
ipigllycomained in the fornulation
iln 10_ni nutm W. dalybodi nents, at

~Q0% I astﬁ on acf-‘n ve corrpound

out 50% of at |east one active
conmpound initially contained in the fornulation
orch p&afmeeehﬁlca’ﬂﬂ/ acupiesble slt, lsehsite, adrasdte Bfbrebdf; at
east . o iﬁ\é(g%ﬁonpound initially contained in the
ves in 20 mnutes; at |east about

65% Bfis a&in é@asierioaﬁv@@tfifdrmmgrmqw@y WHéréH Rﬁ is CI-10 alkyl
contained in the formul ation dis ves in m nut es;

oMY RUDSHBIEI G GATRGR: R v s CorFBSenacE Y Faakd ralky

o&RfHa?lV@ibs'tnfUth%ffPé@J Slkgn di ssolves in 30 m nutes;
| east about 80% of at |east one active conmpound

| n| t?d‘Fp)Prcbnt ained in the fornul ati on dissolves in 45
M nuReSwhah dreaskt, ki |.east one active
conphgn\al, [ n|d ? @g%tbﬁgg%ﬁ@'ﬁe formul ati on

di ssbI'S/Qsorh 45 m nutes; at |east about 85% of at

| eas ompou ' in the

f or mural ﬁoﬁ Fégg ves “agﬂ(é)(l.)’nérﬁlénéak’ bx},{(%g\pé'ﬁélggﬁ about
98% ¥fisd of Eastallye active conpound initially

contain or mul di ssolves in 60 m nutes.
I n oﬁé seg;ddﬁl?%ﬁté&@l%yg g}r']On is tested at 37 0Cin a
USPI R3 a9 Qati- 40 uskyPaCehecyiidalker filled with 900 m _ of

di ssg\l( ution msdl nsisting of 0.5% sodium ]l aur yl

sul f %Y 5 29roup 9h fﬂmlﬁ@r ed with pH 6.8 sodi um phosphat e
buf fer . EXAMPLES
—NH

Rz
wherein Rz is Cq.10 alkyl or Cs.7 cycloalkyl optionally substituted with
carboxyl; Cg or Cyg aryl; or Cr.4¢ aralkyl; or

W is a group of formula:
O

—X\j/'u\

R
wherein X is CH or N; and
Rz’ is C34 alkylene that joins X to form a 5- or 6-membered ring, said
ring optionally substituted with OH; SH; NH2; carboxyl; R12; OR12, SR12,
NHR 2 or NR12R42” wherein Rz and Ry2’ are independently:

cyclic Cj.46 alkyl or acyclic C1.1g alkyl or cyclic C3.16 alkenyl or acyclic C».

1e alkenyl, said alkyl or alkenyl optionally substituted with NH,, OH, SH, halo,
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There foll ows exanpl es of the process of the present

i nvention and a conparative exanple of particul ate
wonewiipiisat ed by a conventional stirred batch peaase007/010255

For each of the exanples that follow the conpound of

Formul a B was prepared in accordance with the

procedures detailed in published international. Patent

Application No. WO 02/08244, which is incorporated by

reference herein. Unless noted to the contrary, al
orrqaigexyls saidealiyltdraalkenyioptiomatly contsiniogratdeastoone Betedteatom

selbitphin K UL iy 6 0 808 B 0TS, B8 e
vvi t Rizand &b’ caverigdgpecdshthveCs BoC1p heyl Exa(hplsasalglyi aytionally
sulpBhl ¥ Y% e gt Bl SR ele) SPsRIET SRR owenalky
sa‘idi EyIorusalkyl EQﬁMﬁéiﬁlh&ﬁﬁE]rﬁﬁé tbe =R @geN‘]?ﬁétdaQHﬁﬂNEt t féiected
r W a sent ec rope rom er
'"éf%ﬂ’%%%ef?ﬁ/% aﬂf@épvﬁqrﬁ?ﬁwfagg§r 8pd N rections for
obt a4ty raﬁycﬁel alkyIEARHE SIRIHYE,- aryPas HF AKR fHe?n@?\@bﬁoﬁé‘INﬂu%éd

out on npl e of the slurry as obtained

Wik Pcﬁﬁ‘?@”@a’i"rk Bpr @rof-membgtasiingita form atGusHe sysem or
heRE RS, & e 8O HHE%.E@%E&?R?W §u@§fthtédidv% ‘NHz OH, SH,

rmterlals over a sl ze ran roml mcron up t

hai@omrﬁpévb%carbpwﬁ@\ye@aﬂwi @aosczeaw&sorcmﬁtemwie said
sél:'é‘?w'd' firl b J)Halm’c Qnﬁh Gt %&?Un%md@(bﬂé%éﬁp?éfeét%%m

an es I particle egatl on an
lnﬂ@pgmmrd@yfmm@e@r@ep\ms@n@m On&eenda\d; ous

condbtlg%némg‘ gﬁhgrfg*rﬂﬁ sof t eni ng point of the

recrprta teri or SEM determ nation of

bftening point, a sanple of the slurry was obtai ned
B Fﬂ?jl cally at each tenperature interval as the

slrry was heated. The solids in the sanple were

col |l ected filtration, dried under vacuumfor 1 to 2

houryh ﬁfﬁlntﬁ;'é @i ed sanpl e was exani ned using

convg%bq;}aé SEM Wth reference to Figure 7a,

phot om crographs of particulate material which had not
undeRgénb, Sofstadinil og Gaihozlseny badt wipdionally substituted with thio or

halo;

and

Ri3 is CO-NH-R14 wherein R4 is hydrogen, cyclic Cs.1p alkyl or acyclic
C1.10 alkyl or cyclic Cs.1q alkenyl or acyclic Cz.10 alkenyl, said alkyl or alkenyl
optionally substituted with NH2, OH, SH, halo or carboxyl; said alkyl or alkenyl
optionally containing at least one heteroatom selected independently from the
group consisting of: 0, S, and N; or 4

R1a is Cg or Cyp aryl or Cr.4¢ aralkyl optionally substituted with C1_5 alkyl,
NHz, OH, SH, halo, carboxyl or carboxy(lower)alkyl or substituted with a
further Cs_7 cycloalkyl, Csor C1o aryl, or heterocycle; said aryl or aralkyl
optionally containing at least one heteroatom selected independently from the
group consisting of: 0, S, and N;

said cyclic alkyl, cyclic alkenyl, aryl or aralkyl being optionally fused
with a second 5-, 6-, or 7-membered ring to form a cyclic system or
heterocycle, said second ring being optionally substituted with NH,, OH, SH,
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particl e appearance under | ow magnification. Wth

reference 7b, particles which had been exposed to
woOeoganasur es above the softening poi nt showedpramus2007/010255

absence of nodul ar particl esappear ance when exam ned

at the same magnification. The softening point was

inferred fromthe sanpling tenperature at which the

preci pitate began to show | oss of nodul ar particle

appear ance when exam ned SEMin this.
hatanaarowyt oF ¢@r@oefy(lgﬂm)@ti@i py atibslituted withes fusthauCat so
0 [
e Co O Al O ol I8, SRR g PRNBEEN,
canigining at tﬂw) Omadtetemaiomasqjeetedfmdhpeedielmtﬂwfrom the group
c 9%5'943 | ed heating. Accordingly, a reactor
con 'ng’t es ukry was agitated at a rate of
bet wadth tB6 provisoangt whenDis CHheharp Ry flsatbtsdnibtami@Sacid or
heated from -20C to above 150 C at a rate of 1C min.
a-BRANHRe S enent s were obtai ned continuously during
the gegtd Bgo§ﬂﬁ6r?atér§1096%f?r9é f&Rdlg: poi nt was
etermned to be the tenperature corresponding to the
xima in the particle count curve over the heating
/#\691 . Exanple I A mxing tee was constructed froma
st@iﬁ"ﬂsess steel Tee fitting equi pped with 3/8

conpr essi.o fltt gs on . the r e and

Chr CuBREEB R B B iodBaenHgnl EaagenGryaand Bafs as
déﬂmmgb@mnectl ng a pressure gauge {nmechani cal guage

obtajned from Cole Parner) and a netering fl ow control

val vE ne1aBoyeshayp Stmurqmtt@@ comppeyn af FranuR 2XVI, the
terndP& 9PANE3, PO 4HEPH Wenotd tﬁg rddpeclivs driindCANE niSieties

an inlet for the anti-solvent. A 3/ static tube
a%wm(%!qn@"msmﬁq fbﬁS@@hH'@é’dnﬂh@ mf'boTBUﬂéhﬁ@qtu%s
st?@&HFé’Qf %%&g 8t rof e Tee, serving as an
outlet T ragc ego evvasfltted with a

Eonpr ss flttlng adapt er
ser e as an inhet line for a
|nless st eel
ani aI p ess He gauge

The compound of Structural Formula XXVl has the structure:
B s (o)
N N
N : \V
o) 2 o)
» Y SIR

or a pharmaceutically acceptable salt, solvate, or ester thereof.

The compound of Structural Formula XXVill has the structure:
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(Cole/Parner) and a flow control netering valve (1 . 1

gal/mn. max, water, obtained fromR S. Cum &
w@aogany3sowas connected to the conpressi on adaptomus2007/010255

fitted to the branch | eg of9st he Tee fitting. The

control valve in the 3/8" inlet line (anti-solvent

supply) was connected to a supply tank contai ni ng

about 20 L of n-heptane. The control valve in the 1/8"

inlet line (sQlution supply) was connected to a tank

hol di ng abeg 85 L of a 0.41 Msolution of the

conpound o la B. The solution of Fornula B was
prepared by sol ving 6Q8.5 g of

e~ conmpound of
ary-bugyl - et her
e m Xi ng

i ng j acket—Q-Ppr ey
sINurry of the conmpound \of Formea B flas prpgpared” by
setting the flow control valves to supply @400 ni/

orra ahaﬁﬁaaelhwn@%c@a@a@é%am émat@fortés@em%!?é@prmound

Fornula B solution. The solution, antisolvent, and
m xi e pEesqiripvention Bravidrs@ pP@rmaceytieakfpemulation
cérﬁﬁﬁ&{w@té{ﬁéaé’cfor{é“ﬁcﬂé bor%@bﬁﬁ&tse‘l’egﬁ ?llcfhtl fgﬂzﬂﬁé’ 0 XXVIil

stabi | Fzed, the flow was commenced unt
wherein gbleashabanti20%s6f at leastone eictive namqmmmluaﬂycnsugmmed

m%ﬁé i rﬁul%ﬂﬁ &W\%é M ?(t) hhﬁy{ésasllﬁ séfgé(}'g%rﬂgépﬁﬁ? n&lsleast

Int urryln ask indi
a@@l%mm&mm&mmmmnoam avitalhgeontaimet! Ireth@t h

i RGO o B AR g R v
carhpoured mﬁaltWeomiaU‘regq/ |dhé§opﬁ0m©ﬁ?til§@;]@vé$ #9 20\AInueds; cit
et e e the safteni oi nt of t r eci ,ta
b RAtn i S0Rasatiearyna aeel serigeand miily Santaind fufne
fophiulGon dissoltes i ROmRitss; lateéast sHouMB5% cﬁ%ﬂéast one active

neasurenents were erformed using the Lasentec(r)

CPpepend injtialhy SOnaRet in e f§Hf‘t’@rﬁi°ﬁgj'§%¢h'ﬁ@$ it gPamipates; at
le8St St ST the a%hvé %&unﬂ‘ﬁm&td&ﬂéﬁb@ iRBR3EF[ulation

above was recovered by pressure fiftratio
dissolves in 30 minutes; at least about 80% of at least one active compound

initially contained in the formulation dissolves in 45 minutes; at least about
95% of at least one active compound initially contained in the formulation
dissolves in 45 minutes; at least about 85% of at least one active compound
initially contained in the formulation dissolves in 60 minutes; at least about
98% of at least one active compound initially contained in the formulation
dissolves in 60 minutes. In one embodiment, dissolution is tested at 37 °C in
a USPIl apparatus Paddle Stirrer filled with 900 mL of dissolution medium
consisting of 0.5% sodium lauryl sulfate solution buffered with pH 6.8 sodium
phosphate buffer.
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and vacuum dri ed under house vacuum (approxi mately 60

to 70 torr) for 2 hours at 25 C followed by 8 hours of
woauwa2vaecuum at 35 C. The product was fi ni sh-#CTa82@t/010255

45 C under house vacuum fonomn additional 16 hours.

The dried particul ate was eval uated and found to have

a primary particle size ranging fromless than 1

m cron up to about 2 mcrons. The specific surface

area (BET absorption net hodg was determ' ned to be

about 19.11 n2/g. The bul k i sol at ed

o] oo B EE e Bl R s eipregon! HPRAR6ASha o
cosrparative lﬁxamemmam(ttdete pretdmtaae@\bg a:leenverhm’dwl stirred
ot olant. b3 dcof the Sathed M fIRE Ml WhBLRE e

mula prep
Fdrhrula (B”rmlsn:d'epéreﬁb mateorBance %{B(Jthmt proteiiBis ddiatied in

olvent,. f nt r,ol p 3750
o fifished intéGRatenal PaRI Khpicalios s wERb2 bikeddr Wtk
indEPposstiedt sy @f@@m&ﬁ&gﬁ m n. of the sol uti on of the
corrpound of Forrmula B. The solution, anti-solvent, and

m xi Yglessigied te the cenirry. AlireegeRisre aniglescot syramerce of

Ushorirsme hde %Ji‘f’t‘;d ah@%r%t@é%!d hg ?chli‘/é@"‘Wﬁére noted, particle
commenced unti | anti-solvent and 3.7 L of

sizehfepnatien WW@M@ @cmqsdgncet n@hﬁh%.fﬁ@owag pRggedure.
i nt OFéhthe'@ké’thQaé Y%Qi&h éllEWBa%cléEiz‘éLtﬂtod-P& H?-fwgls‘ércbmred

passed I nto the was vacuum
bmeesunagrthatp@mc@etq matemﬁl praducend imthe slurrywesing Focused

S EISERLEAHEN A ord A BRH MR iy o e prove
frgmm ddettier dicdedmint Aecardance wuﬂsnmjmcrm red dissiatigns Her obtaining
[.e and found to be 5 1.6
s FRMEASBIINERG, PR IR hE Tt i g Sanoid of e
sldiriryasajbtarmed/‘fasmetdemdlhm@ tsnhgir@ridlvabhquoﬁlsﬁﬂatlon The
and eval uated for re3|d

- h
PrBp Pl A SRR Dipasuiie peRiS Ll WRiETAS fves size

ranhgsicidrRim Mrrﬂi;roﬂihm ¥ $000 muatcﬁngmrumegy paYti 8- EST
house vacuum f or hours at 35 0C, and there after for

chgﬁa%t&g;ep%htqty%gy§cannm Electron Microscopy (SEM

Changes in particle aggregation and aggregate morphology were observed by
SEM under various conditions to determine softening point of the precipitated
material. For SEM determination of softening point, a sample of the sIurfy
was obtained periodically at each temperature interval as the slurry was
heated. The solids in the sample were collected by filtration, dried under
vacuum for 1 to 2 hours and the dried sample was examined using
conventional SEM. With reference to Figure 7a, photomicrographs of
particulate material which had not undergone softening showed a nodular
particle appearance under low.magnification. With reference 7b, particles
which had been exposed to temperatures above the softening point showed
an absence of nodular particle appearance when examined at the same
magnification. The softening point was inferred from the sampling
temperature at which the precipitate began to show loss of nodular particle
appearance when examined by SEM in this manner.
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The isolated material was found to have a primary
particle size of less than 1 mcron and an

waggl7anesat ed average particle size of 11 m cr eas/UsRG0M010255
a particle size range di stnobuti on of from about 2
m crons to about 30 mcrons. BET surface area
nmeasurenents indicated that the particul ate has an
average bul k surface area of about 10.3 n2/g, with
sanpl es rangi ng fromabout 5 n2/g to about 25 nR/g.
The YerifedbisTkl ehaamdgions, it Was ishomwa algophat seflgring point

oo SRR iRt et Sfont gl if BRIt with

mEn_aqultte'elsl ingtruchiare) reade el?m sang:la"eéthmsluﬁabmdmgemg
oy, [ 8afind, Atioffdfe ptAsh sininins Bel Vs Batated
atfa tdternd beawden R/0LHm bmdrBﬂO h®e. MHd agitanedidigrrg e heated
o E0Geis OO IS0t 8ot o A e FRGAF FRAPrAments were

obtdmEd continubBighPdulty tied héBﬁn@b&?hl@gaﬁ&ﬂ\é/\@éﬁémﬁgQﬁﬁrﬂdNas

to a static mxer having an outside dianeter of
degeppined jasberi tpPerivd s ergesprasing e the, %X'Weﬁhﬁr&?mc‘e

cdifltuple 6véﬁfﬁ@ﬁé§ﬁﬁ§ré§n{é 0C (hence a Reynol ds nunber
of 9700) and 716 m .7m™n of a solution conprising 0.41

M MIBE sol uti on of the corrpound of Forrmula B held at a
tenperature of 5C (hencelﬁx yds nunber of 2700).
The output of the mxing Tee s coIIected in a

st i rAguixing thenyasaeostructad from gstainiessraiesl Tee fitlimg

efifiged vl uel opdResfi o pElnd Mt ledr yREH I T
theear&dwhtamth legdey deaidrinda lshgihrof Yeasteeh tubing d:iomhiebtuegi a
omthe ho

PresSHie vau iebahBer ofivef SHfAReU i Fdatamien Aol
métemng)ﬂmw&:mﬁrcﬂ NEE! (l:lrﬁmalmﬁnl peMCRetdr) oahaluéé@l%n@R.S. Crum
& KenPobh B BT oG8R0 sbist e SR Pt e sotvent

A'BWE’ étatiteubs Nﬁﬁev\ﬁﬁoﬂ&ﬁ%ﬁﬁbﬁmbh sPEdd Féth Coké Parmer) was

n- heptane. The wet filter_cake was vacuum dried under
sgited to the other run leg of the Tee, serving as an outlet. The branch leg
of the Tee was fitted with a steel ¥2” NPT X 1/8” compression fitting adapter
(article of commerce) to serve as an inlet line for a solution of Formula B. A
1/8” 316 L stainless steel line ﬁttegr_!vith a mechanical pressure gauge
(Cole/Parmer) and a flow control metering valve (1.1 gal/min. max, water,
obtained from R.S. Crum & Company) was connected to the compression
adaptor fitted to the branch leg of the Tee fitting.

The control valve in the 3/8” inlet line (anti-solvent supply) was
connected to a supply tank containing about 20 L of n-heptane. The control
valve in the 1/8” inlet line (solution supply) was connected to a tank holding
about 2.85 L of a 0.41 M solution of the compound of Formula B. The solution
of Formula B was prepared by dissolving 608.5 g of the compound of
Formula B into 2450 ml of methyl-tertiary-butyl-ether (MTBE).

The outlet of the static mixer of the mixing Tee was connected to a 5L
flask that was equipped with a mechanical stirrer, a Lasentec probe for
determining particle size, and a heating jacket.
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vacuum (approximately 30 to 50 torr) for 4 hours at 25

0C, followed by 10 hours at 35 0OC and then for 12
waddi7iizzasal hours at 45 OC. During the precipi Pariusmo7/0102ss

run, aliquots of the slurryoin the holding tank were

eval uated by placing a sanple of from about 500 m

volunme to about 700 ml volune in a vessel and heating

while nonitoring the particulate material in the

slurry for .its softeni ng point using FBRM neasurenent.

The AdY¥eripitais stlﬁnsofsmogmap@um@prpg@ulanw@@péewresz@y

e f

sﬁ@&“ﬂh% ?1?%) %&Htﬁol aI\YlAré f é%l?%ﬁ@@%ﬁgﬂ@ﬁ thp%%;ﬁBnQ and 840
mygin of ithe) NbTﬁ hicopipoured pﬁFDrmulaalB soiutics. i Bhe sobdicrednti-

w1 0L A R SCAPIS P Lo o

the. dnti-s@lﬂ/gnhadd sohutidn e stabiliadd, 3h@ Bow/ wasonandnaed untll

1G5 B E At 2567 BLedutde el EiadiFARR tae midng

Téawnadn the ﬂm NEBRWPrisdsuremdhts ket mWhlethuMWn the flask
ted w conpression fitting, and

mtsfc%.%"%q? Ehaééheﬂsa@'%@ﬁéatgamargewafq Bad gn @Y%@Qﬁ&f@@ l%na}h of

1D BahkHORs Wﬂ@%aﬁlﬁha%&ﬁ' Iéh&tﬁq'ahﬁetcﬁefrcﬂ‘ﬁ%&‘ft YSmicron to
descri bed above in Exanp I was enployed in th

akgutnbl emigrogisy Ay aiAﬂ'éOtn%deekﬁ}U réwﬁml@pfﬂgitmdoaes @ﬂsqmvaluated
A S gl A o v
aliggjafyasheaiest atsa rte®f3LC/minTBe stiredi®h reactonavhile FBRM
m%%%@%mgn&f\ggf%ggheﬁrﬁeg‘ﬂ ﬁ}i{hecﬁ%eﬁgg | r%&g.?ﬁgq‘b\%smanner
thegidftanirgl téropesiute wasildtermimedrtobesat 86£4Chol di ng

TR b p AR S e B A Sl Brtion
andyaseamatti¢d endechoysaaacuamn@gppfaxamatdly GCEmJEO adbnty for 2
N RS Pl a0 e KERSShe LEIREEALMR A 148 bCetuct v
fiible-driesisatl 4 53v@sunder house vacuum for an additional 16 hours. The
dried particulate was evaluated and found to have a primary particle size
ranging from less than 1 micron up to about 2 microns. The specific surface
area (BET absorption method) was determined to be about 19.11 m2/g. The
bulk density of isolated material was determined by weighing a 25 ml
(unpacked) sample. The bulk density was found to be 0.3 g/ml.

A second run was conducted in the above-described equipment using
3.7 L of a 0.24 M MTBE solution of the compound of Formula B prepared by
dissolving 456 g of the compound of Formula B in 3600 m| of MTBE. The
anti-solvent flow control valve was set to supply 3750 ml/ min. of n-heptane
and the solution control valve was set to supply 635 ml./min. of the solution of
the compound of Formula B. The solution, anti-solvent, and mixing
equipment were all maintained at 20 °C. When the temperature had been
stabilized, flow was commenced until 20.3 L of anti-solvent and 3.7 L of the
solution had passed through the mixing Tee and into the holding tank.
A 2500 mi aliquot of the slurry passed into the holding tank was

vacuum distilled at 32 °C under about 60 torr of vacuum until it was reduced
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evacuated until a pressure of -0.800 bar guage (barQg)
was attained and distillation began. During
wdi2et7itktzbi on the pressures and jacket tenperaPdras2007/010255
shown in the table bel ow waex mai ntained until the
slurry had attained avolune that was 33.33 % of the
initially collected slurry volune. Analysis of the
precipitate isolated fromthe slurry showed that it
had a bul k surface area of 7.2 nQ/% a bul k density of
tobatFR®f ite eriginahvqlume, eppevdmately &0 mlaeThe spBasing

pﬁnﬂoﬁtr@ﬁﬁéc@a{% ¢ $he glu"ngmss Abtdim {Rec ?ne%rh%gﬂévé 0

mcrons. initial l"ume co
dWUWd mBRIN m@@reemm,t@cafmmqu bebn.6 FCt %e:bmmbltate was

B 5 348, 8P IR e
arRbgualudded forbresiduzt MTBES GT hﬁ wet fifte 274KD wastfbuhbad contain
TS5 R PRI AT T i umr
hawdavaquurh foP 8GRirs aAAS5CA iR HRPS alfteP forid Buditbnal 6 hours

atS thions used in Exanple_lll_yielding hi gher
tds nunbers resulted in higher nucleation rates,

as evhdes@latbdmaltdigal igs ﬁﬁ.ﬁﬁﬂtooﬁ‘é\yé &l k@ bartidffsize of less

provi ded a narrower chord | ength distribution.
thagd Migion andiAY auglemernedcavedage Raeiele isiaiof i rierons with a

péﬁ@i@s@é'rﬁﬁbe @thﬁﬁ@ﬁbﬁr‘%r@éeéﬂﬂt Q mithkhs todmc}eéb Rcrons.

roup_desi ghat ed , Was carrie
Bg &W'@s’r\ﬁ‘ﬁﬁﬁﬁf@‘d@@@rmﬁ@ét@twthh Partitisteshahanhe
t I i
o1 e rR ofo A B ShBLE 16,5/ M S EI haing from
atlmtcﬁ/\n? M)tceab@at 2hen®/gle thteetﬂJlbyiehAlty aeemgeof tlmjlsolated

Y RO n
A TEIR G WHS AR rp BT B8P, g/ e Wy BBl Farding from
aluhuntd glgmbiat abest @ieﬁcg/a)dna B' were carried out using-a
m xi ng Tee having a V nom nal run outside dianeter and
a nom nal 1/8" branch | eg outside dianeter, and

bat ches denot ed C vver e E,)aimpﬂ;juout using a m Xxi ng"

Ig?n gj\”qua%a}p rrg)élng {qégégghéétgs u({:h%m?;tae rplgnqgln% Tee
having a 2" nominal OD run, each leg of which was terminated with a 14"
compression fitting, and a 3/16” branch leg utilizing the same type of
arrangement of flow meters and pressure gauges utilized in the smaller
mixing Tee described in Example |I. The outlet of the mixing tee was
connected to a static mixer having an outside diameter of ¥4”. A slurry was
made by employing 2,900 mi/min of n-heptane held at a temperature of 5 °C
(hence a Reynolds number of 9700) and 716 ml./min of a solution comprising
0.41 M MTBE solution of the compound of Formula B held at a temperature of
5°C (hence a Reynolds number of 2700). The output of the mixing Tee was

collected in a stirred holding tank. With the stirrer running the contents of the
tank were placed under a vacuum of approximately 30 to 50 torr (house
vacuum), and the supernatant liquid of the slurry was vacuum distilled from
the holding tank at a temperature of from about 12 °C to about 17 °C.

Utilizing vacuum distillation the volume of the slurry was reduced to about
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The slurry produced in each of Exanples C 1 and C2 was
subjected to a distillation step. The bul k surface
wanem/10f3sb he precipitate produced in C 1 was reduaseno7/010255

from24.85 n2/g to 6.1 3 ndg, and the precipitate
produced in C2 was reduced from32.41 n2/g to 6.31
n2/g in the final granulate product. Figure 9
i ndi cates for these two runs that the bul k surface

ea |s reduced in thedistillation step_and remains

4ot b o BaInIHG: 3Py B L oo pribiHdmetanal was
reb@Vé#é@ﬂB{/ c@ﬁtﬁfﬂﬁa%r‘? ‘Fiﬁﬁ.ﬁron%ﬂ’é‘ﬁﬁér‘ H&éz%/%w&ﬂed'\mtg about

nparative exa precipitate of the conpo

249 LFer'h’DBataB‘QNanE% Meqiafﬂt@a cake Was yacuung dried undgr htiusie

AR5 o B B AR IS oy 16

hdThs Htd1eE the%offo%ﬁ”a(@ﬁ{?n%rg%\ggid}g%ﬁor & BE sol ution

contai ning 132 ‘a B per
m | | DUrmgrthefpreoiputat:on rua,SalqulIOt@dﬂtr&dsIUWytlh teéinolding tank

[ d
wr SviibBled BY PladnG Bt oo abandotn &F voluse imabput
7003t1ﬂ e/omauma( VEs aﬁ@rﬁéatm@ \ahm@ mdrtoringiBebarticuldfe
\%\Aa%e was col ected b ressure filtration,

RlurBofanitsRgiieling RRt singyFBRM mergursmant. The
re%ulté OF tifls Ytlid R bré réFsred i Enﬁ%&%@t K& sﬁf)w%ﬁn (K?tf.lRJ 3 Wit

hours under full vacuum fol

ingrRasing cpRERNtERRmPhthe Sya’utbxsfkswmwmsMTﬁﬁ apel W%f@f che
sdﬂﬁrﬁﬁg ploirtast tRe kﬁarﬁcﬂﬁfésﬂntal/erj’él é@c&f 2 ele@a%%T Analysis of

surface area of onl I cati ng ar
thﬁrnrﬁﬁwtab%PbtaiD@d §l’021@ th%ﬂur@x%tmmad that ibhad Iraebulk surface area

ofpgrfzi F}Pg@%ﬁﬁ rl%"i‘tg il ni?%r/#hthﬁd h;%g{(éejr?aggtlculate size

Ofd1953rfﬁ10ﬁ@lmsto be beI ow about 300C. In conparison to
the batch precipitation material the precipitate
prepared in accordance with the present invention is
nore uni form and has anBExapnpleeit bul k density
perm tt

R T A R P TR
Opaiurt, eathtlég of s¥Hiekh athsPRkrnirkitba WatHTa e Idoahpid8sidnt fitting, and a
%nBran§1g %r esﬂu\a/ %a%a/ I(:grqflgcl.(l)rra]g(l);'l Io? r1!I?)w r%g?értse;r%dngressure gauges
that was utilized in the apparatus described above in Example | was
employed in this example. A slurry was made by employing 20,000 ml/min of
n-heptane held at a temperature of -20 °C (hence a Reynolds number of
23,650) and 5,000 ml./min of a solution comprising 0.32 M MTBE solution of
the compound of Formula B held at 0°C (hence a Reynolds number of
10,650). The output of the mixing Tee was collected for about 5.5 hours in a
stirred holding tank fitted with a temperature controlled jacket, a vacuum line
and an agitating paddle. When the vessel was sealed the slurry was warmed
from the temperature collected by running the jacket temperature at 15 °C.
When the slurry had attained a temperature of 12.1 °C the vessel was
evacuated until a pressure of -0.800 bar guage (barg) was attained and
distillation began. During distillation the pressures and jacket temperatures
shown in the table below were maintained until the slurry had attained a
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preci pitate prepared as shown above to prepare
woher7marsot i cal formul ati ons Pharmaceuti cal PCT/US2007/010255

For mul ati ons Exanpl e pharmaeeuti cal formnul ations

descri bed bel ow were prepared either in |aboratory

scal e equi pnent (3Kg scal e) and conprised granul ation

in a low shear mxer, drying in an oven, blending in a

Tunbl e bl ender and manual capsule filing, or in ]
valyimedhat wassthBe % qiithednitiafyoolierted siurgeelime Analysis of
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mERB3% st RPu RS BB apbl ot irord s SHEHE tof Tagpicrons.
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nmeet i ng.sohe cUrrent 135 equi r énent 3wapf the Uni t eebobi’at es
Phar ma@opei a/ Nat i onad Formul ary 02USP/ NF) . Theo-a%X i ve
pharmadbi cal ingreéHient bsed i2r# t he prepar 329-38 of
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W tHh f‘PQ:\gIOSnf =V nT\| 23 I abéve- ,§“|'8| ADI Was ue H77Qc
pre 0 ne—had—eh gauc. stie ik stirfa

avet ag_q)_goslm o ellgt g average pglll6| cterst Ze 2 Fa0
densiTy @pd byt K SUB§ ace ayea 1 §3..gCcor flance gd-zhe

f ofegolomgodeSETi pti1 8, Of the preeepitajed parsj-ziabat €
matler | 2.914 EXAMPLE 1% - 40 Kgq Praparati on of 2110-2500
Phar maedlBi cal Forndtation|A gr@dl ar phar m@cedtdseal
fonmul H326n of the Bhvention wa¥-3repated or?88h&E740 Kg

)_SD

battch-923ke using tB& foll pwi nd4mBacedlr e, 1337H3650
ColH+-eti%38r antiatorthigh—speedHrter efui ppa Wt ER o

AT 45@1&%;“& . 4248 " P4030-4420

m XS4 ZPPET YT Y 6-52 4420-4990

-0.956 32 52-60 4990-5760

-0.970 32 60-66.67 5760-6400

! initial slurry volume collected

The graph shown in Figure 8 depicts a comparison in the chord length
distribution of the precipitate produced in Examples |l (Reynolds number for
anti-solvent = 9700, Reynolds number for the solution = 2700) with that
produced in Example Ill (Reynolds number for anti-solvent = 23,650,
Reynolds number for the solution = 10,650). As can be seen from Figure 8,
the conditions used in Example Il yielding higher Reynolds numbers resulted
in higher nucleation rates, as evidenced by the increased particle count, and
provided a narrower chord length distribution.

Additional runs were conducted as described in the table below. Each
separate group of runs, denoted by group designated “A”, “B”, and “C”, was
carried out using the equipment described below the table with the resulting

primary particle sizes and aggregated particulate prepared as shown in the
table below.
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*Note: Batches denoted by “A” were carried out using a mixing Tee having

a ¥2” nominal run outside diameter and a nominal 3/16” branch leg outside

diameter, batches denoted “B” were carried out using a mixing Tee having

a ¥2" nominal run outside diameter and a nominal 1/8” branch leg outside

diameter, and batches denoted “C” were carried out using a mixing Tee

having a 1” nominal run outside diameter and a ¥4” nominal branch leg

outside diameter.

The slurry produced in each of Examples C1 and C2 was subjected to a

distillation step. The bulk surface area of the precipitate produced in C1 was

reduced from 24.85 m?%g to 6.13 m%g, and the precipitate produced in C2 was

reduced from 32.41 m?%g to 6.31 m?%g in the final granulate product. Figure 9

indicates for these two runs that the bulk surface area is reduced in the
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55 C, 1000 CFM airflow until a sanple showed a

nmoi sture wei ght loss on drying of 2.2 % The entire
weanoumn7sd dried granul ate prepared was PCT/US2007/010255

dry-m |l ed/sieved using a @mdro Com | equipped with a

0.040 inch hole size grater screen and a round bar

inpeller. A second batch of granular material,

prepared in substantially the same manner descri bed

above was also mlled under the sane conditions and
distihatiqredtan and réreains thieréaftartsubistantidllydhemseené hroughout the

re?ﬂg'%dgﬁg’, ! E?Odq?}%?i- ght pf 69, 560 g of mlled material.

of mlled material was transferred
to a 400 L Bohle bin blender along with 3 864 g of

m crocrystalline cel]ul ose a Avi cel

PH102, a wei ght of #‘E’F‘B@f?é H"iag@p@'J | ul ose equal to
the Ar&drafsmnweaéxarmsw;ygteﬂ@.téte Fthé @bﬁ&%&f&@ﬁ@érmula B
inthe mlled material) and 2, gq@roscarms ose

WaB BBk GA TLap g st dhstions b Reagior equipped with a
96 MvGRtARE caRR ﬁr‘?ﬁéll&?‘c%‘ﬂr‘tﬁhm‘go‘l 13\ nﬁ'H?Wﬁe;?lfane mﬁlntalned at -

| ntra ranU| ar Ccroscar ITE Ose SOdl um pr esen
2070, o 33 BMCMIS T TBErsaltiore soBtaingl B ame ditemgempound

of;’/‘féﬁlagl%y% ?e‘? PR orS IR WadPRidd uggd %ﬁtesgimﬁg (550 rpm),

nogeneous particul ate ble
ogerea pariod(df 2 intGithe @mtiysolantp dEwe tetuttingi ghirey 88s distilled

o30S e GPUTORIO8 Bl S oA B Bt was
cwﬁoéediby reesuedfilfratiod, washéd svitht 4@0 ¢nl Rl@\zltaryé ahdihcg\glelcﬁln an

2 RaRAHER sy A e B PRI 6635 AR 1 e BPuy Updeh un
vaci4R fgwmled@yp]' Bshrs@tmw Thedfitréte! cdritainerioalsswd 526 )wt
Mgt ToF chliscliranatesel hoa bk ansiyiand, 18 9. o Bt syrface

a}e%bpéﬁymﬂehﬁﬂg@ﬁcﬁcémﬁ@ [REE Piithary) parficle size. SEM examination
%roscarnel| | ose sodium (3 Wm. % ntragranul ar,

Oweo/eﬂlp%?& ghowed) that thg p%tssle@gwm fusegeanalted)e Ahe softening
pbinfbf B8 Mk ake was Méteor(hfw%ﬁ 1Hhé Yo addut abec.

(intragranular), and 2 wt.% magnesi um stearate
( ext IagPERArigON tophe rb@§,qan peccipitation mederialdhe precipitate

pRIFHTEEGS Yk SR arfcer With #ié BResent invention is more uniform, and has

an improved bulk density permitting smaller dosage forms for an equivalent
active content. Moreover, the increased softening point of the isolated
particulate material permits more aggressive drying conditions, shortening
processing time.

There follows examples of using the precipitate prepared as shown

above to prepare pharmaceutical formulations

Pharmaceutical Formulations

Example pharmaceutical formulations described below were prepared
either in laboratory scale equipment (3Kg scale) and comprised granulation in
a low shear mixer, drying in an oven, blending in a Tumble blender and
manual capsule filing, or in industrial scale equipment (40 Kg or larger) which
included a Collette High Shear granulator, a Glatt Fluid bed dryer, a Bohle bin
blender, a Quadro Comil screen mill (for both wet and dry milling), and a



10

15

20

25

30

35

A 0.400 g portion (average) of the granul ar

phar maceutical fornul ati on prepared above was charged,
wonow/g7ase 0 capsul es using a Bosch capsul e fi PCE®MUS2007/010255

equi pped with a 19 nmm dosi ngs di sk, corresponding to

200 ng of active material/capsule. Sanples of these

capsul es were adm nistered to healthy vol unt eers,

either 4 capsules at once or spaced at 1 hour dosing

intervals over a three hour period. The results are
Besaiwoapsulgifilingemeghinhi bhall atiiheaexampleSprape(ationgl were carried

hour / . i ple
o3 HocBadh i S uPoseoddi RphaCoRic ST aBltin
precagses dodeatahizardasoffthamidusinhéndli@mgrgievingrgrarndatidrg
orr nding nmultiple dose AUC was found to be 6410
mﬁ'ﬁ?gﬂefﬁﬁ ’beldn(g'y%@ﬂ PONZET &%y nul ati on can provide
t her BpRidd Foted\t6lthe @ontraey, IMmpEsrAg sitilizath irbtHeOforddlations
cont aj ned therein. Ex V - Phar maceuti cal

anpl e ! .
WEE: AEIclRS BhEOTRTATCR SAEPIthe S4Bt fequiigmaRts &f the United

Stehas PReRHcepbid/RBRYhAl #&mnmﬁh{e/(%pwfdwé iagvé he
process described in Exanple I'V, albeit utilizing

phasprasauticebingredlient yeed i e perparatige of phgomrgeutical
. el . t
foirgggévbﬁin\?v(\tﬁﬁéﬁ?%mn%&%?%aﬁée Mlg'tggf agl‘vjvek%‘wgi@n.a%%%. All

erence to the ta , wei ght's
ARt walscusashas prerared arwbbad whasadetistic buliiraurfagsoateagd average
I S ' .
Cén&?rléggﬁlétag?ﬁ&#?%g[ﬁHozgéBP E(g(gét ed 1S Bf"gssé% A"
agrardasce gvitmihedorgdeingulesatiptiah of themptetipitated particulate
miagéﬁsﬂgranul ar material and half was blended with the
granul ar material in the preparation of the

ma e .411..3 Y =40 Kg Preparation of Pharniac cal Rormulation
bef opnggranairpHariraweutibal foanuldton ot thag icH waB3qrépared

orh e, 10125 BpfebnEr BTG GHGNIRS BrobasieealEs Collete
gre@iBtbAhighsPeEPATiREr equipped with a mixer blade and a chopper blade
was placed 2.000 Kg of microcrystalline cellulose (Avicel PH102, FMC), 1.200
Kg of croscarmellose sodium (NF grade), 6.000Kg of pregelatinized starch
1500 (Colorcon), 4.586 Kg of lactose monohydrate (NF, impalpable grade,
Foremost Farms), and 21.014 Kg of the Compound of Formula B prepared in
accordance with Example Il above, having a median bulk surface area of
8.14 m?g and a bulk density of 0.23 g/ cm®, and a median particulate size of
1.57 microns. The weight of API used reflects an adjustment in the mass
from a theoretical 20 Kg to compensate for the activity of the API.
Accordingly, 21.014 Kg of the APl employed has an activity equivalent to 20
Kg of a theoretical material having 100% activity. The API and excipients
present in the mixer were dry-blended by operating the high-shear mixer at
15.7 feet/sec. for 2 minutes to provide a homogeneous powder. The powder
was wet-granulated using a solution comprising 1.200 Kg sodium lauryl
sulfate (NF/USP, Stepan) dissolved in 17 Kg of purified water carried out by
spraying 3 Kg of the solution/minute onto the homogeneous powder in the
mixer/granulator with the mixer blade operating at 18.9 ft/sec. and the
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above were placed into capsules and tested for

di ssolution characteristics in accordance with the
woabd7aerasg process. The dissol ution testing apparasus7/010255

enpl oyed was a USPI| apparadwus Paddle Stirrer filled

with 900 nL of dissolution nmedium consisting of 0.5%

sodium lauryl sulfate solution buffered with pH 6.8

sodi um phosphat e buffer. The dissolution tests were

conducted at 37 0C. The tests were carried out

b
chepper biadegreraling ais¢3Q REM m¥dhemalof the gr@sullatng fluid had .
bete?{@p?r'égEHrﬁ'\é"leHR \knﬁgw&ﬂéﬁsﬁgl Ssol?gtlfﬂg deT A lines feeding

capsul es were dropped I1nto t |um
the Ig@apuia@ihgé‘lmmmeeaprayeapmm wszreahnqem)bympyneg aof

- ' ' ' hd I d
adiforttv ¥ 5 W B oI WERD St GBI ARl RRS, Fhitrenpier the
granektot wag dﬁeeatda‘da_amh \¢oioliy mamiearumtsn% throughtthd dpameidtor

term na and report as ercen
iagfetifidne biain hamtuare 2te omrerReraBRiE o B HEd e Mixer
powisr epireheertireseltyad .1 R AbehdslbRa @fwﬁé gfarmdtion tirtthe
results for a representative sanple taken fraom

wet-gignuiate tpup Rreprrc Was discheaged inde A:Qupdre kel anipred
w%rgatd@?mbéﬁsaﬁé@ﬁhé@ sttedN %rn%gﬁ r&fncﬁrﬁé@ﬁé’l" Bar: The entire

arati ve Resul ts Ca sul es Br epare usi ng
am‘éﬁﬂﬂh@fa‘ﬁ’ﬁbﬁf%@@s\ﬁ% @QGS%W@UQ rtheraill3 TKee pallech vegid

gr@nﬁfytgwa%t irQHsf%?r%@%eéj At W@G%@nfﬁnﬂrb%%g;?% e?ggreéﬁd Qfed at

I aboratory scal e and not enpl oying so
555 £ 10Q0 Gir M adr Glpwi untihaisanpleshowest 2 m@imufesw@gbtjloss on

uman vol unteers. Accordingly, each of the
dr%r%é‘ sugj ec}f’]s recei ved 2 capsul es containing 200 ng of

t he M entireagiowiteof ddedrgrabukzie prepddiedodas dny}haBedI/era/ed

u%?gl@) lae : excijr%&g F %&@p\églduvﬁ heg rO @JIO %@dﬁ@% %e? lgjgrﬁte} gﬁlaaen and
a ﬁﬂu’(tbba&r@@élteidm BesdMm@batuh @l grbnhha& rAsBrRleprepared in
Su%ﬁncent{yghl on values for t h ubj ects rece| vi ng the

fanialydneserge el dspcr eﬁ. & Wag@ %@li%ﬁ@derthe

sane@ cORaNioRE dnd EBMbIBERIRhIRE RS BEER of PRillEE MYMeRBLIE give a
| evel s of the volunteers receiving active drug are

comabipediaeight of £8.560ha 0f milled materialy, Thigiesire aaeunt of milled
mERIMAWES PASsepledNd £HobeSHbhR Elﬂrblgﬁ&é} Abnb Gt %884 of

and wi thout SLS formul ations.
microcrystalline cellulose (extragranular, Avncel PH102, a weight of
microcrystalline cellulose equal to the intragranular microcrystalline cellulose
present in the milled material) and 2,319 g croscarmellose sodium
(extragranular, NF grade, a weight of croscarmellose sodium equal to the
amount of intragranular croscarmellose sodium present in the milled material).
The constituents of the bin blender were dry-blended at 8 RPM for about 30
minutes to yield a homogeneous particulate blend. Magnesium stearate
(1,546 g, Greven,) was passed through a 30 mesh screen and added to the
Bohle blender containing the particulate blend. The contents of the blender
were dry blended for 9 minutes at 8.0 RPM, yielding a homogeneous granular
pharmaceutical formulation having a bulk density of 0.468 g/ml and a tapped
density of 0.642 g/ml comprising 50 wt.% of API (intragranular), and
comprising 10 wt.% of microcrystaliine cellulose (5 wt.% intragranular, 5 wt.%
extragranular), 14 wt.% lactose monohydrate (intragranular), 6 wt.%



10 . .

15

20

25

30

35

phar macoki netic (PK) data fromthis study showed that

for the dosage form prepared with sodi um | auryl
weubd7ateson the granulating fluid the mean maxPpPaums2007/010255

pl asma concentration foll owming a single adm nistration

(Cmax) was on average 864 ng/ m, the nmedian tine

(hours) to reach maxi mum concentration (Tmax) was 1.71

hours, and the AUC 24 (areas under the plasma

concentration tinme curve in ng.hr/n for 24 hours post
cradoam sitosat $@dihlm/\@sw25/4mtwgrbnulafr,e3 o extragrguulansl 5 wt.%

wh f di
orPGRRIFER are CnPael e 53R Rcodiie BupAsaIRtS)
(inthegranakeNtarfd? mtl%tmagnemmstdmamv@d@gmaababl i ty

upon adm ni strati on. Exanpl e VI -Pharmaceut cal
Formul ati ons Using Other API Using the above-descri bed

PRTesLI bAHOGrHmAE L bharmBcéicaVfbiminatishepar ed for
ot her conpounds of the structure of Fornul a got her

t hanAtth&0@ empaiiien (AveragaliPhthe graskiAn e Fa) fosmglation
pr%fpa?&? abbld Whal &%eﬁ?érglﬂls?fe blcapRurdd\idi h? e Géél'FFQ%sule

ereln. The precipita particulate mate
fi Ilaﬁmumeﬂ withiani 8 ramptesinaciisk, manespondm@mq A0 byg of active

g@% it for the APl in the process described
m% ovel}c%gr Irf}:rgepar ation of granul ar pharnaceuti cal

f or nBhaiplen of ihesexcagsudses Wéraradirf\lnmmw toThealtiyoxdunteers,
. h n 0 ended to
oififii 4 bBhs 105 % ohRE drihetl | Aol iedBGinteRyAS oyer a three
hoordpdriarht ThBS’eSlﬂlltk&I are ehbwdnnﬂgwedms,ﬁmmbhdndneams"a Dy ax
to,t e ese Cc e
(el Aol oA s OEnbltE Aid e QeErdriitaR dose) gt 4.25
hdine ofmestt m@mﬂlf ar H@corlgs[ébﬂiﬁghﬁ@ﬁnglé gl{]s%CAlDU Whs ﬂ'@.lnd to be
S 0 c oun or aving a siz
7825 haTint St SRS Ben BRI FoRD A Umings e inde
s4:mmglrﬁ|/mg |mdibémtrﬂ1d’t§hé fStrheRafbATcan [SRlidd %ré’ﬁeﬁthﬂevels of
co ound of For a Ainto a stream of an anti-sol vent

ol dbitar A3l eentaingd thieesigi n t he

antl - sol vent stream i's

Example V — Pharmaceutical Formulations

Additional batches of the granular pharmaceutical formulation were
prepared using the process described in Example 1V, albeit utilizing
appropriate scale equipment for larger (250 Kg) and smaller (3 Kg) batch
sizes, as indicated in the table below. With reference to the table below, the
weights of the constituents used in each batch are reported (halif of the
croscarmellose sodium and microcrystalline cellulose reported is present in
the product granular pharmaceutical formulation as intragranular material and
half was blended with the granular material in the preparation of the
formulation in accordance with the process described in Example 1V, and

therefore is extragranular material).
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suppl i ed under conditions yielding a Reynol ds nunber

of at

| east about 9,

000,

and the solution is supplied
wanderizesndi tions yi el ding a Reynol ds nunber oPCa&tUS2007/010255

| east about 2,000, and whenei n the streans are
i ntroduced substantially absent any cocurrent or
2. The nmethod of claim1l wherein

I Npi ngi ng conponent.

the anti -sol vent

is supplied under conditions yielding

a Reynol ds nunber of from about 9,000 to about 25, 000.

3. Th=Bntel1 E-@d of cl aim 23wkerein the403\<zl’ utioh 250 kg®
cont af-ftt corpgunt _of —torf-a -SHUppi-ed—updet
condi L on%{) nf/tll%?nds ngia nact)‘ihds 1urrbggr/kﬁfh _eas{(gwhﬂgh
about | 30HG0W34 4. The netHad of ¢laim3 vvher Bi n t hes
conpound of Fornul a|A (50 8%Q- (50 wt.%) (50 wt.%)
(13-t ef Lachut YondbyeatelQ) - 3, B2di met hyl -bus.gryl |- p, 6-di geth
yl - 3-pzabi cycl o[ 3.1 . Ofphaxgne- P- canbaxy)i c ACi d14 wt.%)
(2- caf PadRylystditineCy CTl ODUT YITET Ny - 2- 0X@- et hyT |- am dgs
(t he todpbwnd of Forrrul(ﬁova)%)b ant t hgo k)~ So| vento wsw)®
suppl [e’zdnEREd GRANI[TT ONg 4yT €l d Ng—a geynot a5 Tumhgls
of at|least about 23, OQO5 th%) The rre((lgq,gl%g)f c| ai n@lgm%)
wher el Br&aEnGBRPounTd of Fggmotay A TS 371 2-
(3-tefbodduh yl - ureidg) 3(|63,tgi5brret hyl - @;Lu;ty/r)yl ]1-8, 6- E%'vﬂ‘%})h
yl - 3- dfﬁtéi‘i&’)féi’ci of —331— ggsane= p=—cat boxyt+ec—aetd -
(2- caf bamoyl -1- cycl obu{s)(,],t\@gt hy - 2- oxo- et hyl ) - a_m _de
(t he "SAHﬂHﬁ'"d Ui F o +he——sol 'u"".: or—econtat-A-RE
t he cpppgund of ?:L%?‘rml aﬁwlo 3p| %dmu,&tJ‘Ia ,Ondlith}‘l)S
'al Alea—a Davian EON Aand
Vol urb P TE L8 5T ;';;“S;r am bt oo} Ujon of Foryu]
Bto T +rr\\h@n hflg‘r‘wt\l n'l' n‘giwgfog)!har‘la,t,_é %
ratio o?tap?%?n WEISH: 11: 15 20l uti bn: ant 7% sol veht to 25
about tto:éessﬁhuibmaw anti-solvent| 6. The nethpd of
ratin h canmhinad ¢ eane |
cl ai e whererrtheratiopl the-cqppipec-streans g -
Mixer Granulator Granulator
Dryer Oven Fluid Bed Dryer Fluid Bed Dryer
Blender Tumble Blender Tumble Blender Tumble Blender
Capsule Filling Encapsulator Encapsulator Encapsulator
Machine (Dosing disc) (Dosing disc) (Dosing disc)

a: Two blends can be combined into one blend before encapsulation.

b: Half is intragranular, half extragranular

Capsule Dissolution Characteristics

Aliquots of each of the granular pharmaceutical formulation prepared

above were placed into capsules and tested for dissolution characteristics in

accordance with the following process. The dissolution testing apparatus
employed was a USPIl apparatus Paddle Stirrer filled with 900 mL of

dissolution medium consisting of 0.5% sodium lauryl sulfate solution buffered
with pH 6.8 sodium phosphate buffer. The dissolution tests were conducted
at 37 °C. The tests were carried out by stabilizing the dissolution medium at
the test temperature with the paddies set at 50 RPM. Test capsules were
dropped into the dissolution medium with the paddles actuated. Periodically

aliquot samples of the dissolution media were withdrawn and analyzed by



10

15

mai nt ai ned at about 1:4 solutionmanti-solvent.
nmet hod of claim4 wherein the solution of the conpound

wohoFarmsha B conprises nmethyl-tertiarybutyl

7. The

- ePOEMUS2007/010255

(MIBE) sol vent having fromabout 80 ng/m of the
conpound of Formula B to about 250 ng/m of the
conpound of Formnula B dissolved therein and the

anti sol vent

is selected fromlinear

or

br anched

al kanes having fromabout 5 to about 12 carbon atons.

HBLCTioe activéednbéntc | Ehertotalvdrepanhof aetivenpresent iretite dissolution

alopl RS Spithe EUCka BBl PG gbarlon™s o

megh

ane

WeRS

pdrcentaeoof th&Qo@/aﬁwonm @ﬁm&tveﬁﬂﬂuaﬂy/cmhtalﬁéd ir fige capshad

of claim8
T S

rein.the

S%‘EJHBPHéHe

S

o Thededufs,

nti-solvent are

QireretreseRiatiyg Sample

takeR florh@Capalds prépared With é'éitﬂw BatdAcsize taré lsAblinlelow in the

wherein up to the

poi nt of m xing

the solution is

taglg h?'&ﬁ“ﬁ@ﬁa&‘ta‘éﬁrﬁgﬁ‘ﬁglﬁaﬁﬂ%ﬂ%ﬁs about 0 C and the

ant i Sprvent goarddBl MU al ["efkgdHatcH | ETRELFBHAE Of ABY0UE Batch
-20 .12 _The nethod pf claim{1 wherein the solufion
conpr | ses ayBtitentss gl ni™HEPt he co®tRd of | For rg/4p
B. 13| pthfitRdeRHoRl of | @l Thog WNET el M eSS0l Ut onm — 2pp
concenfsrabk®n, a tenpefature of |t he sol ution|and
ant i - SEENENo Rk DET TP T T OUUCED, apgt the tondr t s
yi el dLng Reynol ds nunbers for the solution
andan{ MigwrygHtincar e sel ect 8 to| provi #& prec| pit at &
parti "CaﬁlldﬁaVI ng a prifrary particle size of |ess than
about - T Crwne redtan-prectpitat géj particle size
of fro reé at’ edi W% ron|to Sbout |2.5 nftrons, | a
preci JCtoactaeabllparsbdlmlne ST ze24li st {1 butioh of ffom abou
1 mcfan O—m-erons—a-bulk—sprfacelarea—of
di SFTT 12 12 12
froma %GL %lry At
Tartaric acid 20 - —
Magnesium Stearate 8 8 8
Capsule Fill Weight 400 400 400
Dissolution Time: %API % API Dissolved % API Dissolved
Dissolved
10 minutes 65 78 83
20 minutes 84 88 92
30 minutes 92 91 94
45 minutes 98 95 96
60 minutes 100 98 97

Comparative PK Results

Capsules prepared using a formulation as described above for the 3 Kg

batch and a formulation prepared by the same process, albeit on a laboratory

scale and not employing sodium lauryl sulfate in the granulating fluid were

administered to 12 healthy human volunteers. Accordingly, each of the test

subjects received 2 capsules containing 200 mg of the APl in a single

administration. Blood samples were collected from each volunteer at predose

(hour0)and 0.5,1,1.5,2,25,3,4,5,6,7,8,9, 10, 12, and 24 hours post
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n2/g to about 32.5 n2/g, and a softening point of from
about 20 C to about 50 "C. 14. A nethod of providing
wano@ggiasmer at ed particul ate conpri sing col | ecPCngskdee 010255
precipitated particles provwided by the nmethod of claim
12 together with the sol vent and anti-sol vent and
distilling off at |east about 60 vol % of the conbined
i quids at sub-atnospheric pressure and a tenperature
bel ow t he softening point of the precipitated
adpainistrdtion. withs tha hee ragehoconaénteitainmvade sifer thosetsdubjects

aiNts : el | : oo

el BBl SRR A B oS hmrgsgec

bydhelascmfaré {daga pdiats. ‘Bll'lat&égurhgd rabdeN/eltﬂ; f lr’fﬁé @plwﬁg}arsf rrecc);reniving
ner at e rcicul ate Ian parti cl e, sl

acHif UG e crefited ali i R PP RROw i EEIe Faptzans one

coR@hhicTybalies RHddcH 6F thie?8% WIS HnUititbutosL S Fermakabhs 1 The

m cron to about 50 mcrons and a softening point of
phargiaceknaticAbte daia dsnthisstedy sgowad Shat@sdhe dosage form
Qi e . R i .
oreRERE RISl oo i
plagraaslonsgnirptipaifallawiegny single admmiristratipo Gthax) was on

VETRER RO RIOR Sy etiBh Tls foalig)to roagh papipym concentration

(T avamé.-73- hearshardithe AldCR4 (areas under the plasma

corERETRRTe CUREEBI Y o Ro s bSy MRl was
284&ht ane wherein the solution streamis provided under

conditions yielding a Reynol ds nunber of 10650, the
hept ane streamis supplied under conditions yielding a

Reynol ds Timetfeomof 2BPEEhambrdeatra@bnti on treami s
conbi neq at substantjally a 90 degree angle[to the
ant i sol y@IMiBisiEation  NG@Y providing a slufry
conpri Si ggo@rsgci pi t arga, pgArg i clrggopig tdie coppound of
For mul a | B.

0 0.0 0

0.5 9.34 386.1

1.0 86.9 671.1

1.5 183.9 701.8

2.0 220.0 525.8

25 211.5 484.2

3.0 208.3 400.1

4.0 137.9 263.9

5.0 173.3 145.5

6.0 127.4 88.6

7.0 99.8 7.7

8.0 77.0 45.1

9.0 49.0 35.9

10.0 52.8 32.4

12.0 34.3 19.7

24.0 10.4 6.15
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17. The process of claim 16 further conprising the

steps of collecting said slurry and distilling
weupernasant |iquid fromthe collected slurry RaCT/US2007/010255

subat nospheric pressure andi4at a tenperature that

forms an aggl onerated particul ate having a softening

poi nt of greater than about 25 C. 18. A process for

maki ng a classified granul ate conprising: (a)

providing a dry-bl ended m xture by bl ending a

sufficient anount of the precipitated particulate

of ot eS¥anseRbdIBLE s REERGIIRER 2 e B

cantainirig ebdi Igm tamrw?tlfﬁlté i(trace ehtmd)pere ctrulfef cuataﬁﬁtnté)o the
5. wt . % t he
PR B fCtmiistalh sods imptoyad BllayeTanify Spsacmitigtration,

of the granul ate, an ampunt of croscarnell ose sodi um
suffi |ent tQ prow de 3.3 wt % of the granul ate and an
armu I I ' ™~ = H ' H P'

15. 6U‘é¢n Wet‘&d\fé HE§CI%@6‘HFélflﬁtatfoW p%@%@”&ﬁ AP rWﬁlltblee

dry- bl ended m xture from st usi ng a granul ating

prepared (rRihes FagPeungdsmiibe @ltruewemﬁ Hamyja | ¢etheathan the
cSbELS B8 ok s B0 o d B, RO P
I to e/ It dlesisobed Isaremeﬁhe peemglt@tled rHrtisoldite:matexialwill be

VA
BT, A DREERL AR By St BAORIOPH AP i
therprocdss desaiilbed prve 'rfmeplrapmratm of granudhiephdraacbuticap
red in step (c) until the
f&@ 3%3}%qu‘%§%?§ I§ 4)%@?%910 (?ryl ng (LOD) of from
about 1.5

The above description of the invention is intended to be illustrative and
not limiting. Various changes or modifications in the embodiments described
herein may occur to those skilled in the art. These changes can be made

without departing from the scope or spirit of the invention
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w.%to about 2.5 mt.% and (e) dry-mlling the dried
second granul ate through a screen. 19. The process of

wohkei7miBowher ei n t he anount of sodium | auryl Barfuat®7/010255

used in granulating step "hisis an anmount sufficient
to provide the granulate 3.3 w. % sodi um | auryl

sul fate. 20. The process of claim 18 wherein
wet-mlling step "c" is carried out in a wet mill
equi pped with a screen having 0.375 inch holes. 2 1.

Cleimspr ocess of claim 20 wherein drying step "d" is

carried out in a fluid bed dryer. 22. The process of
cllai m A inethed eif prelcipitating pagiciée pf aeonmsowral of Edrmula A

in a s¢reen ml. cregen_havi

| nch noasane Sisize bt BE ot ot Ard el A, pr. e
phar m@ﬁéﬁo@p&ompnwbahtr@auémgm sGba/ @m s6lgidH: of (tAe
dry-blending the classjfied granulate fromstep "e"

of
cl ai m PR RT ERTHE /6fm1m 2 sepyLPhan @Rl %cév¢mnfesﬁie
equal tdbrﬁﬂ)’&n?dTBf‘PbrrﬁﬁldTACM%Féf ﬁttﬁ@drﬂes&@éﬁtuéti?éﬁm is
present in the classif granul ate and an amount of
cr osscmhadwd@@mmtm@wlewg adRewiakis numherof at least
cr oscardpy 1 @56oS Oéjdcj}' &ﬁﬁaﬁ id Euéﬁl‘f‘ec%ﬁﬁél‘ ébﬁ(\ﬁl\*dons yielding a
granul ate to provi orm eneous’ granul ar
and ( b)R@yr)oldss endiber thaé lmmﬁ@@ogrmmmﬁr@lovmerstreams

by e Tl S T

pr oductcormpemnaity provi di ng a granul ar phar maceut i cal
formul ati on. 24. A dosage form conprising an anount of

t he granul ar pharnaceutical fornmulation of claim23 in

a Zapstee nigihod loé ctiap evHeveim the anthsdvedt ishsugplied under

aver agecoencptlons ylefc:{1 ing a Reynolds number of from about 9,000 to about
25,000.
3. The method of claim 2 wherein the solution containing the

compound of Formula A is supplied under conditions yielding a
Reynolds number of at least about 10,000.

4. - The method of claim 3, wherein the compound of Formula A is 3-[2-
(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-6,6-dimethyl-3-aza-
bicyclo[3.1.0]hexane-2-carboxylic acid (2-carbamoyl-1-
cyclobutylmethyl-2-oxo-ethyl)-amide (the compound of Formula B),
and the anti-solvent is supplied under conditions yielding a

. Reynolds number of at least about 23,000.

5. The method of claim 1 wherein the compound of Formula A is 3-[2-
(3-tert-Butyl-ureido)-3,3-dimethyl-butyryl]-6,6-dimethyl-3-aza-
bicyclo[3.1.0lhexane-2-carboxylic acid (2-carbamoyl-1-
cyclobutylmethyl-2-oxo-ethyl)-amide (the compound of Formula B),
the solution containing the compound of Formula B is supplied

under conditions yielding a Reynolds number of 5,500 or more, and
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foll ow ng dissolution profile when tested using a
USPI'l dissolution testing apparatus Paddle Stirrer

woizbd7ad73sdt h 900 ml _ of di ssol uti on nmedi um conBCTSHY7/010255

of 0.5% sodium | auryl sulfate solution bufferedwith pH
6. 8 sodi um phosphate buffer at 37 0OC and with the

paddl es set at 50 RPM: 26. A dosage form conpri sing

an amount of the granul ar pharmaceutical formul ation

of claim 24 containing 800 ng of of the APl which

exhi bi ttbe voltmagtriof rakivGf thg/stieamt ofbolutiod.df Foromda &b the
an AUC Qf 702 he/m . when .adni ni stered a single
dose. e elrpfeal el siranARE s HiEto(foh S f1s
accor daubetion: hhtiisbbvepit @s @bdud fi : Thalutiod Jinti2Solvérit.

aggl onerated particulate prepared in accordance with
the process of claim1l4. 29. Precipitated particles

pigepar ethd heAs6@ bt arHe SahieréiahBIra66 o7 tike cehifdd streams is
30. Aclassified granulate prepared in accordance with

t he pr dBaidaiped atabepup:4 golution:aypthselvant.
phar maceutical fornul ation prepared in accordance with

the process of claim23. 32. A classified granulate

prlepar edhg medbed ofi glaim 4whereineherasdeticon of thg eompesnd of
wher ei . AL '

compound "I R BSRFE rheT AR RE} By Soivent

For nmul &axiew frongaboet 8@ inpg/atad dhe aohipdurs] obiipmnsiarkto about

the co [ a j gar riicl.

si ze of elg%/ﬁgﬁ%%%%@p?pagﬁq\fclfrl%mul%@pggggé%%?écbgaelﬁ and the
parti clantsohentis selebtad fronplindarasn raoched alitatesnhaving from
about 5Q m.cron | k. surface area of from about 25

n2/ g t@(%%ﬁf#tofj?%ﬂrﬁjﬁ?rbgﬁdatg%fteni ng point of from
about 20 C to about 50 C. 34. An aggl onerat ed

rticulate conprisj he co und of Fornul a
p%- u||'he me‘ihc%) of c a?r% '} w erellrllTJ t?me anti-sclventnys heptane.

9. The method of claim 8 wherein the solution contains an amount of
the compound of Formula B of from about 80 mg/ml to about 200
mg/mil.

10. The method of claim 8 wherein the solution and anti-solvent are
maintained and combined at a temperature of from about -20 °C to
about +25 °C.

11.  The method of claim 10 wherein up to the point of mixing the
solution is maintained at a temperature of about 0 °C and the anti-

solvent is maintained at a temperature of about -20 °C.

12.  The method of claim 11 wherein the solution comprises about 166
mg/mi of the compound of Formula B.

13.  The method of claim 3 wherein a solution concentration, a
temperature of the solution and anti-solvent upon being introduced,

and the conditions yielding Reynolds numbers for the solution and
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B having a nedi an bul k surface area of from about 5
nm2/ g to about 12 nR/g, an aggl onerated particul ate

weoaodziietmosi ze of from about 1 micron to about PETAIS2007/010255

m crons, an aggl onmerated particul ate particle size

di stribution of fromabout 1 mcron to about 50

m crons and a softening point of fromabout 20 Cto

about 50 C. 35. A granul ate conprising 55.6 w. % of

APl, 5.6 w.% mcrocrystalline cellulose, 16.6 w.%

pr egel @nikselgentare sélecteddtoprovids precipiteded paeticesiharing a

soai um AP OrPEIFICRES o e Fariiolt™ Bnkingf witien

densi t yretipitated phdide 8izé @/framtaboaduniddof tg/about 2.5

compr | P RIPRHE BREE e ROP A S HAA TR oE Rspt

bul k suyhices® t@bgauefcaofm@mf@@bulﬁ dﬁ‘fﬂ:etéke%k&%orﬂa%bout 25
rticul ate particle siz

n2/ g, an, a | oner at ed of

fom aBBg %%W&?@H&Z@o@ndé@fﬁnm:ﬁ@mt%fmm about 20 °C
aggl omgp At BRY g cul ate particle size distribution of
fromabout 1 mcron to about 50 mcrons, a bulk

density of fromabout 0.1 5 g/m to about 0.19 g/nl

L o P

I aur yI anlietting the ppecipigatedi Wﬁranleammmdeprw/ﬂm mgti3od of claim

1555143 OB Bl o 20 RSB

nonohy deastealﬁcbuttﬁ(hgola‘mmah)e cambiheébliguidsagir suhHatmospheric

m crocr |1 ul os : ext ranul.a

T or oorYeraid A Edetheddire by b SHERIR Pl of the
cr oscarm‘ebipuseed;pd'rt[uless W . % extragr anul ar
croscarnel |l ose sodium 15 wt. % pregel atini zed
starch(intragranular), 3 w.% sodiumlauryl sulfate

(115, r agrisethod ofiethich ™M WherBmINGRI! diSHIRItRA @riitions are
(extragranul ar), wherein said APl is an aggl onerated

parti clﬂ%?‘étegdﬁ'dﬂ$'§l%QSW@WﬁfﬁﬂJHG“W'qiS ing g median bulk

surface area of from about 5 m?/g to about 12 m%g, an

agglomerated particulate median particle size of from about 1
micron to about 2.5 microns, an agglomerated particulate particle
size distribution of from about 1 micron to about 50 microns and a
softening point of from about 20 °C to about 50 °C.

16. A process comprising combining a 0°C stream of a solution
comprising methyltertiarybutyl ether (MTBE) having dissolved
therein 166 mg/ml of the compound of 3-[2-(3-tert-Butyl-ureido)-3,3-
dimethyl-butyryl]-6,6-dimethyl-3-aza-bicyclo[3.1.0]hexane-2-
carboxylic acid (2-carbamoyl-1-cyclobutylmethyi-2-oxo-ethyl)-amide
(the compound of Formula B), with a — 20 °C stream of heptane
wherein the solution stream is provided under conditions yielding a
Reynolds number of 10650, the heptane stream is supplied under
conditions yielding a Reynolds number of 23,650 and the solution
stream is combined at substantially a 90 degree angle to the anti-
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havi ng a nedi an bul k surface area of from about 5 nR/g
to about 12 nR/g, an agglonerated particulate particle

woi2aE/1af386 rom about 1 mcron to about 2.5 m cr 8QTUS2007/010255

aggl onerated particulate pardicle size distribution of
fromabout 1 mcron to about 50 mcrons, a bulk

density of fromabout 0.15 g/m to about 0.19 g/nm and

a softening point of fromabout 20- C to about 50 C

38. A capsul e conprising the granul ar pharnmaceuti cal

f or mul aohemntaftregrai tneddby heovidigganslavir geptisiag precipitated

fol | 0w gy ChsSQiL IR pld Lerafign tgsted using a

usPl I dis2arit on I Ng appara addl e Stirrer
fiIIed with 900 m _ of dissolution nedi umconS|st|ng

7.5 tBaPhiA i b Rt Ee G broBalil §p88 of fhllciing

paddl esseidsiuaty 9Ad BRIIng Supérndesdrid friohe HEEbIRJME slurry
an amount of the granul ar pharmaceuti cal formul ation

of cl aiFhSsPBRERNANR Hresyirmynst alaptemppEtutR I fomas an

provid fAapxteef t
an AUC ol 7058 1. R fiofiatphavingla S0RUAING PRCYr Greater than
abou

18. A process for making a classified granulate comprising:

(a) providing a dry-blended mixture by blending a sufficient
amount of the precipitated particulate material (API)
prepared in accordance with the process of claim 17 to
provide 55.6 wt% of the granulate, an amount of
microcrystalline cellulose sufficient to provide 5.6 wt.% of the
granulate, an amount of pregelatinized starch sufficient to
provide 16.6 wt.% of the granulate, an amount of
croscarmellose sodium sufficient to provide 3.3 wt% of the
granulate, and an amount of lactose monohydrate sufficient
to provide 15.6 wt.% of the the granulate;

(b) agglomerating the dry-blended mixture from step “a” using a
granulating fluid comprising an amount of sodium laury!
sulfate sufficient to provide up to 6.6 wt.% of the granuléte
dissolved in a weight of water equal to from about 12 times
to about 13 times the weight of sodium lauryl sulfate
employed thereby providing a first granulate;

(c) wet-milling the first granulate from step “b” to provide a
uniformly sized second granulate;

(d) drying the second granulate prepared in step (c) until the
granulate displays a loss on drying (LOD) of from about 1.5
wt.% to about 2.5 wt.%; and

(e) dry-milling the dried second granulate through a screen.
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19.

20.

21.

22,

23.

24,

25.

119

The process of claim 18 wherein the amount of sodium lauryl
sulfate used in granulating step “b” is an amount sufficient to

provide the granulate 3.3 wt.% sodium lauryl sulfate.

The process of claim 18 wherein wet-milling step “c” is carried out in
a wet mill equipped with a screen having 0.375 inch holes.

The process of claim 20 wherein drying step “d” is carried out in a
fluid bed dryer.

The process of claim 21 wherein dry-milling step “e” is carried out
in a screen mill equipped with a a screen having 0.040 inch holes.

A process for providing a granular pharmaceutical formulation
comprising the steps:

(a) dry-blending the classified granulate from step “e” of claim 19
with an amount of microcrystalline cellulose equal to the
amount of microcrystalline cellulose present in the classified
granulate and an amount of crosscarmellose sodium equal to
the weight of the croscarmellose sodium present in the
classified granulate to provide a homogeneous granular
powder; and

(b) dry-blending the homogeneous granular powder from step
“a” with an amount of magnesium stearate sufficient to

provide 2 wt.% of the dry-blended product,

thereby providing a granular pharmaceutical formulation.

A dosage form comprising an amount of the granular

pharmaceutical formulation of claim 23 in a capsule.

The dosage form of claim 24 which on average exhibits the
following dissolution profile when tested using a USPII dissolution
testing apparatus Paddle Stirrer filled with 900 mL of dissolution
medium consisting of 0.5% sodium lauryl sulfate solution buffered
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26.

27.

28.

29.

30.

31.

32.

120

with pH 6.8 sodium phosphate buffer at 37 °C and with the paddles
set at 50 RPM :

Post DropTime: % API Dissolved
10 minutes 80
20 minutes 90
30 minutes 93
45 minutes 96
60 minutes 98

A dosage form comprising an amount of the granular
pharmaceutical formulation of claim 24 containing 800 mg of of the
APl which exhibits a Cmax of 2106 ng/ml at about 3.0 hours and an
AUC of 7029 ng hr/ml when administered as a single dose.

Precipitated particles prepared in accordance with the process of
claim 13.

An agglomerated particulate prepared in accordance with the
process of claim 14.

Precipitated particles prepared in accordance with the process of
claim 4.

A classified granulate prepared in accordance with the process of

claim 22.

A granular pharmaceutical formulation prepared in accordance with
the process of claim 23.

A classified granulate prepared in accordance with the process of
claim 18 wherein the compound of Formula A is substituted by a
compound of any of the structures of Formula | to Formula XXVIIL.
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33.

34.

35.

36.

37.

121

Precipitated particles comprising the compound of Formula B,
having a primary particle size of less than about 1.0 micron, a
precipitated particle size distribution of from about 1 micron to about
50 microns, a bulk surface area of from about 25 m?/g to about 32.5
m?/g, and a softening point of from about 20 °C to about 50 °C.

An agglomerated particulate comprising the compound of Formula
B having a median bulk surface area of from about 5 m?/g to aboﬁt
12 m?/g, an agglomerated particulate particle size of from about 1
micron to about 2.5 microns, an agglomerated particulate particle
size distribution of from about 1 micron to about 50 microns and a
softening point of from about 20 °C to about 50 °C.

A granulate comprising 55.6 wt.% of AP1, 5.6 wt.% microcrystalline
cellulose, 16.6 wt.% pregelatinized starch, 3.3 wt.% croscarmeliose
sodium, 15.6 wt.% lactose monohydrate, and up to 6.6 wt.% sodium
lauryl sulfate, the granulate having by a bulk density of from about
0.4 g/ml to about 0.6 g/mi, wherein said API is an agglomerated
particulate comprising the compound of Formula B having a median
bulk surface area of from about 5 m%g to about 12 m?g, an
agglomerated particulate particle size of from about 1 micron to
about 2.5 microns, an agglomerated particulate particle size
distribution of from about 1 micron to about 50 microns, a bulk
density of from about 0.15 g/ml to about 0.19 g/ml and a softening
point of from about 20 °C to about 50 °C.

The granulate of claim 35 wherein the sodium lauryl sulfate is
present in an amount providing 3.3 wt.% of the granulate.

A granular pharmaceutical formulation comprising 50 wt.% API, 14
wt.% lactose monohydrate (intragranular), 5 wt.% intragranular
microcrystalline cellulose, 5 wt.% extragranular microcrystalline
cellulose, 3 wt% intragranular croscarmellose sodium, 3 wt.%
extragranular croscarmellose sodium, 15 wt.% pregelatinized starch



10

15

20

25

30

WO 2007/127380 PCT/US2007/010255

38.

39.
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(intragranular), 3 wt.% sodium lauryl sulfate (intragranular), and 2
wt.% magnesium stearate (extragranular), wherein said APl is an
agglomerated particulate comprising the compound of Formula B
having a median bulk surface area of from about 5 m?/g to about 12
mzlg; an agglomerated particulate particle size of from about 1
micron to about 2.5 microns, an agglomerated particulate particle
size distribution of from about 1 micron to about 50 microns, a bulk
density of from about 0.15 g/ml to about 0.19 g/ml and a softening
point of from about 20 °C to about 50 °C.

A capsule comprising the granular pharmaceutical formulation of
claim 37, having on average the following dissolution profile when
tested using a USPII dissolution testing apparatus Paddle Stirrer
filled with 900 mL of dissolution medium consisting of 0.5% sodium
lauryl sulfate solution buffered with pH 6.8 sodium phosphate buffer
at 37 °C and with the paddies set at 50 RPM :

Post DropTime: % API Dissolved
10 minutes 80
20 minutes 90
30 minutes 93
45 minutes . 96
60 minutes 98

A dosage form comprising an amount of the granular
pharmaceutical formulation of claim 37 containing 800 mg of API
which dosage form provides a Cmax of 2106 ng/ml at about 3.0
hours and an AUC of 7029 ng.hr/ml when administered to a human.



