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nmet hod(? provi di ng a pharnmaceutical conmpound in a solid formis to
pr eci p} ate the conpound froma solution by conbining an anti-sol vent
and a solution of a conmpound to be precipitated (solvent/anti-sol vent
precipitation processes). Cenerally, when preparing a precipitate
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precipitation processes are gg&g&{d[@ SftHd %ﬁ ePitforl N @ batch process.
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processes). Generally, when preparing a precipitate using solvent/anti-

30 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

35 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. '



15 on the sane order of nmagnitude as, or faster than, the rate of
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and anti-solvent to provide better control of particle size 20range
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I nfect| Onscontro!led size by utilizing substantially diametrically opposed impinging jets of
solution and anti-solvent to produce high- intensity micromixing and precipitate
25  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
30  within the mixing zone. Each of these solutions to mixing controlled
precipitation requires the use of precise mechanisms and relies on precise
control of fiuid dynamics to control the physical aspects of the crystaliine
solids precipitated.
U.S. Patent No. 7,012,066 to Saskena, et al. (the '066 patent)
35 dest_:ribes 6,6-dimethyl-3-aza-bicyclo[3.1.0]-hexane-amide compounds of
Formula A,



When i ncorporating such conpounds into a nedi canent for the 20
treatnment or prevention of conditions anenable to HCV protease

i nhi bitor Wo0eHM27380t i s desirable to provide an acti veecorqoeurnd2esed
in a pharnmaceutical formulation (API)3 for exanple, a conpound of
Formulae A or B, in a highly pure form which has consi stent physical
properties, for exanple, in the formof an agglonmerated particul ate
mat eri al having an average size in WD 2007/ 127380PCT/ US2007/ 010255 4
Sthe mcron range, with a narrowparticul ate size distribution,

consi stent bul k 'density, Iom1annun?s,g$mhncluded solvent, and a
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crystallized as the dynam cs of cr ’Illzatlon can be enployed to
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provi ded q¥ t he present invention.
erapy, It is desirable to provide an active compound used in a

pharmaceutical formulation (API), for example, a compound of Formulae A or

is neqded is a
A. for\ exanply,
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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



Accordingly, in one aspect of the present invention there is
di scl osed a nethod of precipitating a conpound of Formula A, for
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35 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-Butyt-ureido)-3,3-dimethy!-
butyryll-6,6-dimethy!-3-aza-bicyclo[3.1.0]hexane-2-carboxylic acid (2-



Formul a B providing a solution having fromabout 80 ng/m ( 0.15 M
to 25 about 250 mg/m ( 0.48 M of the conpound of Fornula B,

pr ef er abl ywbnroenriabeut 166 ng/nl to about 200 ng/m of teeasowpownss of
Formula B, nore preferably about 166 sg/m of the conpound of Fornula
B. In some enbodinments it is preferred for the solvent to be sel ected
fromnmethyltertiarybutyl-ether (MIBE) and a m xture of ethyl acetate
and MIBE. In some 30 enbodinents preferably the anti-solvent is
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In some embodiments the inventive method comprises utilizing a

35  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



enbodi ments it is preferred to distill off the first 4 vol % of the
initial slurry volune at a tenperature of |ess than about 22 C 1In

sone enbodiﬁ,ge%a Li..1S preferred to distill off the fir 20 of
the initial ’s {;17?1r2;7/§330| ume at a tenperature of |ess tharﬁ%\l‘tl)‘fz)sat{ﬁg&lmé
10l n sone enbodi nents, follow ng concentration of the initial slurry,
the process further conprises isolating the agglonerated particul ate
by filtration followed by washing the filter cake with aliquots of
anti-solvent. In sone enbodinments it is preferred to wash the filter
cake wi h abbetpt alifeto amuali:3 soltbuametiisohalmturefbrablyesdoube:aol une of
the filter enbodi ments it 15is preferred to wash the
filter cakse&gmh(?'ﬁ hﬂr?ég}sg?% anti-solvent equal to the mass of the
filter cake. | nirssorae emiogiimentssit ist pneﬁerm@f(emedaahahm@ohhﬁtﬁe | ter
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conprises drying the isolated agQ! orrerat ed particulate in the anbient
envi r onnenbeiatecn thempdutanare tfe dntbsvlabolibccits € maintdiaud 243 C for a

peri od sufficient to reduce the total residual solvent to a
val ue of |&RPeRENeMEheUY-16 55 Wtsome eprherémantsyit isayeferiesioahaintaio. 8
w . % I n_some enbodinments it is preferred that the

concent r at ﬂ@nalyf-sglxgm‘(@ta temperature of from about -25°C to about +20°C,
tert-Butyl - urel do) - 3, 3-di net hyl - butyrrﬁld/ 6, 6-di et hyl - 3- azabi cycl o[ 3.
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wt. % APl conprising the conpound of Fornmula B prepared in accordance
with the process of the invention, preferably 50 wt.cYD API, up to 14
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more preferably to provide a slurry volume which is about one third of the
Initial slurry volume.

25 in some embodiments the distillation step is carried out in a controlled
pressureftemperature distillation regime to facilitate reproducible
agglomeration of the precipitated solids (precipitated particies), thereby
forming an agglomerated particulate of controlled chord length, bulk surface

. area, and bulk density. In some embodiments it is preferred to perform the

30 distillation step under reduced atmosphere conditions, preferably under
pressure conditions of greater than about -0.87 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

35  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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Subst ance Pgyclol3.1.0Jhexane-2-carboxylic acid (2-carbamoyl-1-cyclobutylmethyl-2-
oxo-ethyl)-amide (the compound of Formula B), the volumetric ratio of the

30 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

35  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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5  having a bulk surface area of from about 16 m?/g to about 33 m%g, preferably
from about 25 m%/g to about 32.5 m%/ g. In some embodiments it is preferred

to select process conditions providing a slurry wherein the solids in the élurry

have a softening point of from about 20 °C to about 50 °C, preferably from

about 25 °C to about 50 °C. In some embodiments it is preferred to carry out

16 adistillation step on the initially collected slurry under conditions yielding an
agglomerated particulate having a bulk surface area range of from about 5
m?/g to about 12 m%g. In some embodiments it is preferred to select
distillation step conditions yielding an agglomerated particulate having a
median bulk surface area of about 7 m%g.

15 Another aspect of the present invention is the provision of a
pharmaceutical formulation having a bulk density of from about 0.4 mg/ml to
about 0.6 mg/ml, preferably a bulk density of about 0.47 mg/ml and a tapped
density of about 0.64 mg/ml, and comprising the an agglomerated particulate
prepared in accordance with the present invention. In some embodiments it is

20  preferred for the granular pharmaceutical formulation to comprise up to 50
wt.% APl comprising the compound of Formuta B prepared in accordance
with the process of the invention, preferably 50 wt.% API, up to 14 wt.%
lactose monohydrate, preferably 14 wt.% lactose monohydrate, up to 6 wt%
croscarmellose sodium, preferably 6 wt.% croscarmellose sodium, up to 10

25  wt.% microcrystalline cellulose, preferably 10 wt.% microcrystaliine 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.

30 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 (API) sufficient to

35 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



Capsul e Net Fill Weight 400 Hard Celatin Capsule Contain Capsul e
Fill 1 each a: Added For processing; evaporates during the
manuf act urywBaePnesess. b: No. 0, blue, opaque, preservq,tdry(gzgﬁwgﬁ,,hs
two- pi ece hard gelatin capsules c: Wjpyght assumes 100% activity fo
precipitate - actual formul ati on wei ght adjusted upwards for Iovver
activity. 10Anot her aspect of the present invention is the provision
of a dosage form conprising an amount of the granular pharmaceuti cal
formul ation conprising up to 58 wt.% APl of the conpound of Fornula
B, up o 6 wt. % mi cr ogiapstaie| amenmswink of pragelatinizes! aarqmswf&caent to
pregel atinized starchyrdiiid @ o W@ t0l6
.% | act ose m)nohydra':te aﬁ% 16 dé @%?%@sodl um fg%l fate,
f urther characteri zedgwuéﬁtﬁufﬁik aﬂ@rﬁ@ﬁ @?C@rscam@imcﬁndwmsuﬁimttt@
about 0.6 g/l and whgrgidh (P BYC AL B 0
aggl onerated parti culgte cha'?act erlq‘émed%]é %Fﬁ‘kﬁﬁrﬁ}gé‘%ﬁt @ﬂa%er’ om
about 5 nm2/9 to aboutaﬂfkaﬁ@@m@féatﬁmﬁkmvdwt@ﬁﬁfbﬂnt&bpm\n@a ap
g/ mit qabout 0. 19 g/ Ny, 16t d gt
contai ning 800 ng of of 20 t/ﬁdﬂ%%ggb&ggﬁw |§ﬁhe%§g‘r&§]‘? Lﬁ%%ogdat
about 3.0 hours and aRroXigE affirsieirg-blgnsiedambditrehi stered as a single
dose. In s (’H?t@:‘!jétfﬁg;{’ﬁ'l rhilt éf e A v,
above-descri bed pﬁar ngceutl C %or ratf&{)nfs%d' ggl?)slﬁlt%g rgﬁw&ﬁﬁ? ﬂwd
above-descri bed APl 0ofCREFaNDAMBEMEHEt off sadive oy sulfde @éJSé@ué’d:léntom

the conpounds of 25 Fgymlff lp W‘B‘M%Spr@?&%f g“ﬂe%%f cﬁf%lé@h

formul ati ons can be usef ul for i nhibiting rot ease an
capthdsin activity angramiate g%%ﬁpl\mds@@m@mhnwfawaf@r@ﬂugtto@om
facilitate absorpti onséfed fkpeSWR ULl Hlstiornul ae 1-XXVIT1. In some

embodi nents, it is_preferred to select at | east one HCV protease

i nhi bitor fromt hé’”gr‘ﬂﬁbnﬁlﬂ'“ﬂ@ﬁ grastatedram sian fibte piavidg pedifesn n
the 30 foll ow ng docu tewiech are incorporated by reference
herein): U82004OOZ‘880 Al, US20040043949A1, US20040001853A1,
US20030008828A1, (%0 Q’@l%ﬁ‘?z“m&gra@sm@mwwmﬁep (pduntil the

20071 1 S8OPCT/ US20074HAREE dldbléyd ERAG26 80047 (oD |50 ARA7E AN,
US20020034732A1, US20010034019A1, US2005015 S20050074465A1

US20050053921A1 , US2 4[‘0253577A1 U820040229936A1 US20040229840A1,

US20040077551ALb) nEMh4 A8E 318d firs\REA8HA &SNSy f2B8ib0drovide a
JP11137252A, W01 11089A1, US628094031, 10 E%1106702A1

US20050118603A1, & 'Gé(ﬁféﬁéﬂte’vwoommom W0020400A1, W200401

3349A2, W2005027 &ihikg aW2R3 HrOQRsH1Y mWBGE Rp l?l@ﬁ&ﬂagthe classified
uS200 25541Al ,  US2 0400391 7AJ, JS660802761, US200 0224977Al

W2003010141A2, WHSHHHBIG 68 £lop \@fboowhi 86 2raeunt Gigpismetysialine
W0066623A2, WO00Qemh43é2 suﬁ"cient 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 wit% of
the second dry-blended mixture; and
30 (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
35 capsule dosage form by filling capsules with an amount of the granular
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particulate formulation. In some embodiments it is preferred to prepare the
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Brief Description Of The Figures
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MIBE, nore prefer q,m&eﬁ.?e solvent is MIBE. When 20 acetone is
selected as a solvent It is preferred to use water as an anti sol vent.
Wien MIBE or m xtures ofp ®ffBE dakitgt hyl acetate are selected as a
solvent it is preferable to.use n-heptane as an anti-solvent. In
precipitating the conpouhd Y6i°OBBY RAPACEN n accordance with the
present invention nethods £kingnmficefigdspyf to use MIBE as a sol vent and
n- hept.gpne as an anti sol Vﬁflt- 251 n sone enbodi nents when it is not
desirable to carry out a SUBEERUEHSUOYRIPEHAI step of distilling off
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dried rigorously prior to conbining the streans and formng the

]E)r eci gi t?t@,% ist kremwvis,URsgrands N}Jh}bee!réam'dﬁ@wr?%?éﬁ% ﬁiiﬂfié ﬁ&/gﬁ%ﬂdé:rfai aldl y
orned s ” es .0 [y net hods ich may be enpl oye
i ncl ude f ?“fﬁ“a@ﬂ%ﬁ?ﬁﬂ@%fg% ‘3‘"‘?1@‘?1?46':‘]&%& 5t 9efi5Eal IEiRar Bew copditiopaeist.
CUNO f33 t raitReymnoldi suinbess didesstitamoatsout dsl=canpaciidie ikt il Wbk or
anti-solv ' ' fqQr_exappl e, nol ecul ar _sieves. The
oreci pi t at) oy Bednd bR ot BRBYE AOPE: e ar G a8h e Gowvui ¢
35 a hi ghlBecesrrseshacticed sol ution of the conpound to be precipitated.
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agglomerated particulate material, and the amount of solvent included ir both
primary and precipitated particles as well as the agglomerates particulate

material. These parameters affect the physical properties of the particulate



process of the invention, when the conpound to be precipitated is the
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granulate material having a narrow size range and narrow range of bulk

35 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-fength. The inventive process comprises combining a stream of anti-



conducted to a fresh holding tank. Alternatively the output of the
m xi ng Tee and optional static m xer can be conducted directly to a
device for separating the precipitate fromthe |liquids, for exanple,
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be r et ai ne%a'?‘gﬁﬁ{eeﬁ?‘ﬁi‘fﬂ %éﬂaﬂﬁtaég Qrerate ehoddensbevith adilie syéase  and
wat er 25t hear@berﬁeme abbutaeif/@io whbwe @Pigs andfd Bk deesiy eFdoat kBsutnd
processi ng 8% 30 co%gg ? f Forrmul a B before or during the
preci pi tat? E%@E‘J“t fi™Bhal advantages of the optional
di st |b | aL io SI sg wmhlrafelrad@e ® Fiﬁ;ﬁib@ﬂ i @r@cip‘tatabg oVﬂ{éJB@rnlﬁfauﬂldi agFarmﬁlﬁ@
must be handl e 0 separate the pitate articul afes romt e
slurry, anl® \@ﬂ’ ﬁ}? Qrﬁgeﬁﬁﬁﬁﬁ'ﬁ FS?WE'” %‘? cpEieLe
which is ratanm&d:usbadrmbg upBiga e Iapgaraiu@havhg eshﬁbﬁﬁg’chﬁﬂbbﬂg t he
optio d t.e ure an essur
st § 10 SR E0 sOMiEr & ) BahERRRnalY bepritted I e i Jogl 25 of
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solid pr Odl!ﬁ%ugh MQ épaqgﬁt rﬁﬁ%{? &5 %Sgr%) IQ/%;P}? %?et line (5) in the direction of
Arrow (8), 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
35 arrow {9). In one example, Tee (1) is a standard 3/8" steel Tee fitted with a
72" 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



26 5Wthout wanting to be bound by theory, it is believed that a
reduction in the anount of volatile constituents, for exanple, MIBE,
wat er, andw 26642680 0f MIBE and water, retained in the grag:ii7lofed
solids raises the softening point of 4he solids, and thereby reduces
the potential for the precipitated solids to attain a "gumy

consi stency while permtting higher drying tenperatures 10 of the
collected precipitate. Wth reference to Figure 3, it can be seen
that as the percent of MIBE is reduced in the slurry the softening
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rati os of anti-solvent: solution in the precipitation step, for
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The precipitation process of the present invention is preferably run with

35 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/m! of solution ( 0.15
M} 1o about 250 mg of the compound of Formula B/mi of solution ( 0.48 M). in
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30 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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Tee continuously. With further reference to Figure 2, if the siurry formed in
the mixing tee is conducted through a conduit having an output which can be
directed to one of several to holding tanks (8), as each tank reaches capacity,
the collected slurry can be further processed while the precipitation process
25  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-
30  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),

35  selected, for example from a throttling valve, a needle valve, a metering

pump, a flow meter, and a mass flow controfier. It will be appreciated that
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other means for regulating the flow of liquids can also be employed.
Optionally, as depicted in Figure 2, pressure gauges (5) and other process
monitoring devices may be installed a various points in the system to aid in
controlling the process.

As mentioned above, and indicated in Figure 2, in some embodiments
of the process of the present development, the siurry produced in the mixing
Tee is directed to a holding tank (8) equipped with stirrer (10). Optionally,
after a quantity of the slurry has been collected, some of the supernatant
liquid of the collected slurry is distilled off from the tank under a partial
vacuum, thereby concentrating the slurry and agglomerating the precipitated
particles to provide an agglomerated particulate of desirable bulk surface area
and bulk density. During agglomeration, the high bulk surface area
precipitated particles are agglomerated to give a granular material having a
reduced bulk surface area, preferably a surface area of from about 5 m?/g to
about 8 m%/g, and correspondingly changes the bulk density of the
agglomerated particulate materiat from .a bulk density ranging from about 0.25
g/ml to about 0.35 g/ml for the precipitated particle material to a bulk density
of from about 0.15 g/ml to about 0.2 g/mi for the agglomerated particulate
material. Changes in bulk surface area can be monitored during distillation by
PSD measuring probe (9), as described herein.

Another benefit of employing the optional distillation step is reducing
the amount of volatite 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 particufate chord
size in the isolated solid product,
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In some embodiments it is preferred to maintain the temperature of the
25  supernatant below about 25 °C until at least 10 voi% 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
30 initially collected siurry that is distilled off. In some embodiments, after

distilling off 13 vol% of the initially collected siurry, the temperature is
maintained at 32 *C or less until the volume of the siurry 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 presentin
35  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 slurry 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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2007/ 1273 80RCeLaIS20 Phadie@sgical formulation providing the agglomerated
particulate material comprising the compound of Formuia B in a granular form
30  suitable for use as a capsule fill. In some embodiments the formulation
comprises a granulate comprising up to 58 wt.% of the compound of Formula
B API, up to 6 wt.% microcrystalline cellulose, up 1o 18 wt.% pregelatinized
starch, up to 4 wt.% croscarmellose sodium, up t016 wt.% lactose )
monchydrate, and up to 6 wt.% sodium lauryl sulfate. In some embodiments
35 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 AP!" refers to the amount of
Active Pharmaceutical Ingredient (by weight) contained in a material




37 5 listed at pages 48-75, incorporated herein by reference, or a
pharmaceutically acceptable salt, solvate, or ester thereof. In one
enbodi nent, the APl is selected fromconpounds of the fornula | a:

NH2 For nmul wol2a97/12238@ phar maceuti cal |y acceptabl e sal t, poalusadoe/n10055
ester thereof. The conpound of Fornulm |l a has recently been separated
into its isoner/diastereoners of Formula |b and |Ic, as disclosed in
U.S. Patent Publication US2005/0249702 published Novenber 10, 2005.

I n one enbodi nent, at |east one conmpound is Formula | c (a potent

LI ATY R IR L R
pharmaceutical ingredient, 100 grams of the material must be employed to
supply 80 grams of APl. Thus, the weight of APl used in a formulation refers
to the theoretical weight of 100% AP! present in the mass of material used to
supply the API to the composition, and the actual weight of the material used

10 to supply that weight of APi is adjusted accordingly.

In some embodiments it is preferred to incorporate an aliquot of
precipitated particulate material provided by the present invention into a
granulate suitable for use in the provision of a pharmaceutical formulation
using a process comprising:

15 (a) providing a dry-blended mixture by blending an amount of the
precipitated particulate material (APl) prepared in accordance with
the process of the invention sufficient to provide up to 58 wit% of the
granuiate, preferably 55.8 wi. %, an amount of microcrystalline
cellulose sufficient to provide up to 6.0 wi.%, preferably 5.6 wt.% of

20 the granu[ate‘, an amount of pregelatinized starch sufficient to
provide up to 18 wt.%, preferably 16.6 wt.% of the granulate, an
amount of croscarmellose sodium sufficient to provide up to 4 wt.%,
preferably 3.3 wt.% of the granulate, and an amount of lactose
monohydrate sufficient to provide up to 16 wt.%, preferably 15.6

25 wt% of the the granulate;

{b) granuiating 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 wi% preferably 3.3 wt.% of the
granulate dissolved in a weight of water equal to from about 12

30 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

35 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.



o0 CH3 Fornula |IbFormula Ic, a pharmaceutically acceptable salt,
solvate, or ester thereof. The 20 chem cal nane of the conpound of
Formula Ic is (1 R 25,55 -N1(1S)-3-

ani no- 1- ( cweol oimuzydsoret hyl ) - 2, 3- di oxopr opy1] - 3- [ (2S) - 2- [Hdr(Us20e7/010255

di et hyl et hyl ) am nol car bonyl j am no] - 3303- di et hyl - 1- oxobut y11- 6, 6- di ne
t hyl- 3- azabi cycl o[ 3. 1. 0] hexane- 2- car boxam de. WO

2007/ 127380PCT/ US2007/ 010255 38 5Processes for maki ng conpounds of
Formula | are disclosed in U S. Patent Publi cation Nos. 2005/ 0059648,

200510020689 an 20051005 i ne reference herein.
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of For mul aslibsedquasht g&t;htmdso gfarrméstertge dRebRATRdINRILFES ¢h 88R@ 1 N
| nt ernati onal, Patent .Publi g‘[% ion W02/08187 and i

]p U. S. Patent )
Publ i cat i ofi" 298511 oE L ateTedde et the aranulgic tamster yHn gayet noip,

i ncor ptr at eduippediwithby stRfANe Ry 0.375 inch holes. InNeRd &mbbHAthRZ &P es
Formul a, 1V, and net hods of nmking the sane

or " di sol oBiSToNTRS 1913t Ris e AP Blate i & BRBRIAE SBRCRI DEPrLAA 2
U. S. Pat enfluiBuisd égbt,ano003f&120Ssuidibaie@i9eBis WARIMIMIMLS t hr ough
Pe0e 2%, BRRE S RarR i B0 Bk 't A2 S
di scl osed D:940.i8ch Rateantt dauntyl dutatri-anling @kl 16@ilaie a@g@cﬁt&amr aph
e L E R e
and 25 net bogdoyiig lwkongzgﬂnm‘&aamrmee'gcbraﬁdatos edulpméﬂmt,?ancg’ga A hyrlrcla ) ah
e 55 *PaeL o Srah Mgk SBRRERT, ShuBaREu o B ARG AP Bl oo
sui t abl e conpouhdsoroé éf'-mimdjrh’@n’té it js pllefdrredittdincorporate the classified
granuiate prepared above into a pharmaceutical composition comprising
20  extragranular croscarmellose sadium, extragranular microcrystalline cellulose
and extragranular magnesium stearate. In some embodiments the
pharmaceutical composition is preferably 50 wt.% AP (intragranular), 14 wt.%
lactose monohydrate (intragranular), 5 wt.% intragranular microcrystalline
cellulose, 5 wt.% extragranular microcrystalline cellulose, 3 wt% intragranular
25 croscarmeliose 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
3¢ containing the API 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 granuiate from step “e” of the above-
35 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



| X as well as methods of meking the sane are disclosed in
| nternational 30 Patent Publication WO 2005/051980 and in U S. Patent

Publ i cati %O%E@fﬁé@%@if%l at page 3, paragraph [0026] tt}lég%i%%@pﬁ%%si g

113, paragrap , incorporated hgrein by reference.

exanpl es of suitable conpounds of Fornula X and nethods of nmaking the
sanme are disclosed in International Patent Publication 35

W2005/ 085275 and in U S. Patent Publication 2005/0267043 at page 4,
par agr aph [0026] through page 519, paragraph [0444], incorporated
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at page 4,PPdcdigiaplated®@28] through page 83, paragraph [0279],
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t hrough page 156, gara?rap , I ncorporated herein erence.
process su to provide a therapeutic serum level of the AP| contained in

icien
the granuiar pharmaceutical formulation.

25 In some 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 (AP), prepared in
accordance with the above-described precipitation method and used as
prepared, 4.0 Kg of microcrystalline cellulose, 11.2 Kg of lactose

30  monohydrate, 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
granuiate 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

35 itdemonstrates a loss con drying of less than about 2.5 wi%. 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 biend the
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approximately 200 mg of APL.

Ceonstitnent Function Concentration
(mg/capsule)

Precipitate of Compound of { Drug Substance 200
Formula B*
Microcrystalline Cellulose Bindesr/Filler 40
Lactose Monchydrate Filler 56
Croscarmellose Sodinm Disintegrant 24
Pregelatinized Starch Binder 60
Sodium Lauryl Sulfate Surfactant 12
Magnesium Stearate Lubricant 8
Purified Water” Processing Aid (-
Capsule Net Fill Weight 400
Hard Gelatin Capsule” Contain Capsule Fill 1 each

25 . Added for processing; evaporates during the manufacturing process.

a

b: No. 0, blue, opagque, preservative-free, two-piece hard gelatin capsules.

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



41 5Non-limting exanples of suitable conmpounds of Fornula XXVI and
met hods of making the sane are disclosed in U S. Patent No. 6,143,715

at col. 3,whiy H@”Q,Bg%]rough col. 62, line 20, mcorporat% nEE&HB][O%%
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nmet hods of maki ng corrpoun | ustrate at page and Exanpl e
86 whilh details nethods of making the intermedi ate conpound 20

I xxxi x at page RDFERNATIVE E&[B@BH\WE Rifrgt he above-listed alternative
conmpounds, |sorrers 0 e varl pounds (where they exist),

i ncl udi ng enantiNgiAAe e”ﬁ%oé#'fé@ﬂ%hﬁr@e ardaeereyideplarenaseatical
racenat es RpAURKiSA if BBESHIRNAE %ﬁmatﬁeba%m RALLLEA ﬁlﬁ-&e%s'tﬂé{ s as

including mxtures of stereoisoners and racem c xtures 2 er eof .
There fol 1°0RkORE QE&WE SF tlymcomppHads selgetegrfEomthe semponpds @ﬂsomulae

For mulige 1itRXYIXYS bescridt®l R USHeRforfiliakdnis’ &ln 59 Uﬁyﬂuiifdr nﬂﬁ?ltlﬁ
structure & 2007/ 127380PCT/ US2007/ 010255 42 5Y is sel ecte
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group condis¥ Rgtease /poraripsy adiviet ped haue gppd dissejution y| |
het er oal ky&haraefeﬁéﬂ@gw facmfatéab@.bﬁft@ﬂrdfhhe ébﬂﬂpbuhé& ef ?aﬁﬁblae XXV
cycl oal kyl }/] 0X al k | oxy het er oary IYI
het er ocycl oaI k OggyXeg %’Ié”‘ SOWS p%ﬂfﬁﬂf‘?‘éﬁ ﬁ%'ec'a?VPﬂﬁﬁW cv
al kyl - ar yI ;anstcm,e |ahw.tarrfram thbajr@np@f HewbRfeasy Hristdry F&8HBA t@fifihe
het er am no v¥| roviso 10 that_ Y maybe optionally
subst %y %/"IQ dacHnen %‘2’“' aﬁfgynmfam?é%@bv r%flei@'ﬂﬁﬁ hergil oal kyl |
cyc: oialk klyluaiz@&-hooi&oamaf%Bar?mob%%@wwst@bzi@dm%13%.:1;,( ?I kyl aL yi, ]
aryl al ky e et er oaryl al ky with the
provi so th%?.ﬁ&@%&ﬁ[%ﬁ?@é\% b@%qﬂgﬁagﬁﬁ%h %ﬁ%@?@?ﬂ?@ﬁ luted with X12;
1|5>k<1|2 is hyﬂzowomjgmml kwszdwozsmhsm %ka?zdmms@wllthl f)f ani ng
al kyl am n rylsulfo y sul f onam do,
oyl sot onisZht G0, e teod B AL wS AR 4aeBA
ﬁ' lkoxy?ﬁar bo8gbandIBE9ZAIAKQ X JSHTAVRFROTTA, aJSxdmkE@z:@g)ealﬁkl " el ?ﬁ
al ogen, I Q, S sal a al Koxy,
ond oyl re2esGiatadt, USAdanag rBE AN S8 LiBlas A o A Y s
i ndependent$§68a2&t3 BAFIMABZES2A, WOO0111089A1, US628094081,
EP1106702A1, US20050118603A1, JP2000007645A, WO0053740A1,
WOOQ020400A1, WO2004013349A2, WO2005027871A2, WO2002100900A2,

30 WOO0155703A1, US20030125541A1, US20040038187A1, USB608027B1,
US20030224977A1, WO2003010141A2, WO2003007945A1,
WO2002052015A2, WO0248375A2, WOO0066623A2, WO0009543A2,
WO8807734A2, USB767991B1, US20030187018A1, US20030186895A1,
WO02004087741A1, WO2004039970A1, WO2004039833A1,

35  WO2004037855A1, WO2004030670A1, US20040220818A1,
US20040224900A1, WO2005028501A1, WO2004103896A1,
WO2004065367A1, WO2004064925A1, WO2004093915A1,
WO02004009121A1, WO2003066103A1, WO2005034850A2,

he




Rl is COR5, wherein R5 is CONwherein IR is NHRO , wherein RO is
selected fromthe group consisting of H, alkyl, aryl, heteroalkyl,
het eroaryl, cycl oal kyl, cycl oal kyl, aryl al kyl, heteroaryl al kyl,
[ CH(R11) | pBO3MHI2[38H( R1. ) ] pCONR12R131[ CH( R1f r) ] pS02R11,HOTX{SRA07H]B3EORL
1,p 25 H(R1.)LCH( OH) R11, CH( RSCONHCH( R#) COOR11, CH( R1' ) CONHCH( R2' ) CON
Rl 2R13, CH(RLl.) CONHCH( R2) R, CH( R1l ) CONHCH( R2) CONHCH( R3' ) COOR11, C
H( RLP) CONHCH( R2' ) CONHCH( R3) CONR12rt ?-. 13, CH( Rl ) CONHCH( R2' ) CONHC
H(R3)CCNHCH(R4 )CCCRll,CH(Rl )CCNHCH(RZl)CCNHCH(RSI)CCNHEIE:IL(RR51 20
4. ) CONRYL 2R gbh oA 45MHCH B2 @ﬁ]\l

COCR) 11 andwé %%CO\IHCH( Rz CO\IHCJ—lém E%}?%!%% CH( R5)
CONR12R13 PRIPPIAM AK IVOZRB30E NOBEH2RGRIZ6 AL IMEO08A0T4 D1,
the group E@‘@SB%GHBWOW@Q@%@'MB%YW 4&!&{%‘%%9058%% SR8yl

cycl oal kyl -ar et eroar ary
het er oar al }y® é5¢%7g7éipe%t\’?é OPR3HPOA NJSZEPOGQO@R‘ISBBVW@@W(};’M@%AE

e WOQOO‘I‘O R TS0 a8 A SR BEt g A0k,
pr esenl or Lﬁ?@@ﬁ&%&\f@ﬁ@%@a@ MWEORAB251A2 s)NGQOQﬂOBN3"(@12) 9,

(CHR p , (GRBodPs8sEN1 Woo%o@h&@w@éﬁé%%ﬂ ?zg’%(tﬁ{& WM may be

A d ked t
P VR Hasth T WaSRoebhey ewaqwse”tspwh%oé 6@3@@ | 2 bond:
Eis CH Nusgdizenia, @@@bﬁ@sm W%@Qésé‘m‘r 62@
present or absent and gresen P,
(CRR ) p: alfPsapehl @3@%&89@0%0 %7%%929% @191892496A2
connectgd mnbmwmﬁmﬁggg@gmm@m@z&%W&% J

d t 8%
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Ty e P R ooBbod R TAk ., R e R g Widees s f b
i s present WDQQGM@A‘DQN@NBHHEQAWG\WCM’#@SQBF\@CWdeg{@de?Qﬁpe”dent ly

k0 o8Bt Sy ko TR MSSTREETE Y RSB S8, 20M
(CH2) p, (OPRD29S{SHR- ﬁmﬁoggAg r@g&ﬁb%@ga&mw@om 2(3%’63{% Lr ]9['10% :ﬁeG
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cycl oal kyl W@Qge@e02fH6HAT, YvDOB0AS KA 1, VITLDOU026856 QX W 0T BT HAS,
arylthio, B@a8 89094 0558f07512a2, Wo2004003138A2, WO2002057287A2,

25  WO2004009020A2, WO2004000858A2, WO2003105770A2, WO0114517A1,
WO9805333A1, US6280728B1, EP1443116A1, US20040063911A1,
WO2003076466A1, WO2002087500A2, WOO190121A2, WO2004016222A2,
WOZ839030A1, WOS846630A1, WO0123331A1, WO9824766A1,
US6168942B1, WO0188113A2, WO2005018330A1, WO2005003147A2,

30 WO9115596A1, WOST19103A1, WO9708194A1, WO2002055693A2,
WO2005030796A1, WO2005021584A2, WO2004113295A1,
WO2004113204A1, WO2004113272A1, WO2003062228A1, WO0248172A2,
WO0208198A2, WOO0181325A2, WO0177113A2, WOO0158920A1,
W09928482A2, WOQ743310A1, WO9636702A2, WOSE35806A 1,

35 WO9635717A2, US6326137B1, US6251583B1, US5990276A, US5759795A,
US5714371A, US652458981, WOO0208256A2, WO0208187A1,
WO2003062265A2, UST012066B2, JPO7184648A, JPOB315377A,
WO2002100851A2, WO2002100846A1, WO0039348A1, JPOB319583A,



carboxylic acid, carbamate, urea, ketone, al dehyde, cyano, nitro,

hal ogen; (cycl oal kyl)al kyl and (heterocycl oal kyl)al kyl, wherein said
cycloal kyl is made of three to eight carbon atons, and zero to six
oxygen, niwoagenz7sul fur, or phosphorus atons, and sai ecatusydoromzssf
one to six carbon atoms; aryl; 30hetesoaryl; alkyl-aryl; and

al kyl - het eroaryl ; wherein said al kyl, heteroal kyl, al kenyl,

het er oal kenyl, aryl, heteroaryl, cycloal kyl and heterocycl oal kyl

noi eties nay be optionally and chenically suitably substituted, with
sai d tern1"subst tuted” referri q@ tional and chen1ca||y SU|tabIe

subst i tut i-gnt W9[2|§48ﬁeJ898%5%9% 5§§%€t‘é@99 ot Ad-> 35gr oup
consi st nng@zoﬂ@msbaeahkewcbzo@da@msbAzaMN@"@o&mmngsngéycbl1

het er ocycl hal oge Y, thi o, .al kox aryl ox al kyl t hi o,
eyl bt o, e oRiEdaa R A oo diado gt SR A as B 6 14
Scar boxy!l i &wEEI Ts4CAZL BB T BRI, wgooowmmet}wmfzsmgnm nitro,
sul f onam fOXIBgﬁ{A? \L& one sulfony ur ea ra2|de and

h

I
hydr oxanmat 020%5037 ZPRRAAS28AR R0 Ef@- B2 - J-N

r ﬁpr esg@nt svmioomgbmeWmomoeawamr aﬂam@éot}e@mﬁ@ POOE4EBAN t h
the provi

five- rrenbe&ecg‘?@&g%%% 895??1%5%1 g\’%m%%%lﬂ% K rqe;%&%%pg‘ﬁori ng
struct urte WOSGDIIsA 1, wogamsngm,N_vo@m&3%1,%@36}?&97&_19 and M

n v rln I r n |
[ ve: nenberpidiarEoRReg N fuadadsoBRarLiBblifany PP bar ¢ o
the cycli cwcpzcg)soﬁmmmpmngfsmwwooaiaztmﬁmlLasm27mat$|At,he
e copt Hor cU52Pp808ddadar, IpBogihRabedh uSesdespatiy Takacbhent , |

I's NH, IT1209%178, @hkgVo40d,adyRbolm7enacKR1B5308 fIKRRDD0074387,
Lot ooy ot XEBLEYASH {f Wiraodiada s RRYbo01 167 FFKRAGH {07¥b;
ES2143918, KR2002014283, KR149198J(R2001068676
Preferably, an amount of the formuiation is provided to a patient in

20  need thereof which provides the HCV protease inhibitor at a dosage range of
about 100 to about 4000 mg per day (e.g., 100 mg, 150 mg, 200 mg, 250 mg,
300 mg, 350 mg, 400 mg, 450 mg, 500 mg, 550 mg, 600 mg, 650 mg, 700
mg, 750 mg, 800 mg, 850 mg, 200 myg, 950 mg, 1000 mg, 1050 mg, 1100 mg,
1150 mg, 1200 mg, 1250 mg, 1300 mg, 1350 mg, 1400 mg, 1450 mg, 1500

25  mg, 15850 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
myg, 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,

30 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). Incone
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 inhibltor is administered at a

35 dosage range of about 1900 mg to about 4000 mg per day. In yet another
preferred embodiment, the HCV protease inhibitor is administerad at a

dosage range of about 1050 mg to about 2850 mg per day.



20het erocycl yl al kyl carbonyl , aryl carbonyl, heteroaryl carbonyl,

al koxycar bonyl , heterocycl yl oxycarbonyl, aryl oxycarbonyl,

het er oar yl oxycar bonyl, al kyam nocar bonyl, heterocycl yl am nocar bonyl
aryl am noceoteoewilz73ser het er oar yl am nocar bonyl noi ety, wdihuseienio2ss
proviso that X may be additionally opisionally substituted with RL2 or
R13; 25X1 is H, Cl-C4 straight chain alkyl; Cl1-C4 branched al kyl or ;
CH2-aryl (substituted or unsubstituted); R12 is al kyl,

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

heterocycl yl al kyl, aryl, al kylaryl, arylalkyl, heteroaryl,

al kyl hé%/er oaryl ?/” Bre R Wﬁ?%’!-é‘fh@ﬁ'”%?é’f@f PrpieAse MEIGYS 18 t hat R12

may be addb@ﬂg?ﬂ@h& Yf FREMORA byphPsHeeliiddtl edcupiabiddat, soWate, or ester
2007/ 127380QPCT/ US2007/ 010255 45 5R13 i s hydroxy, al koxy, aryl oxy,
thio, al kyleReef; thg Gicohpeteass inbibitar is aeminiRieresh gt axdpsrge range of

al kyl sul f oabut P20 ¢ tbaBdut 49bb)hh§érltf' 883 Préfraiily ¥bhat 1 9P@M R about

car boxy, cgé $| koxg, car boxam do oxycar bonyl am no,
al koxycar b 553@/? LERY PTIARP 2560 POde @bgyt 4980 BYkPEr €no, or nitro

moi et y1o Wi t h t hih e dimaht, Wiraihkib HA kedtas@ihitiorlis IRy be
addi ti onal I% O%I gnal | ¥m10 sub?t tuted with noieties | ndegendent |y
sel ect ed fFOmPRYRA of Formula JexXy1l, pphanpaceygigalipaccemiablgsplipgolyate, o

i ndependengbter tidre6l, 16d BICY protehse Mhitifr e BeMhihdaidd al Xubsaderdrb of
straight or br a&cﬁ&ed chai n al k

Enyl ; C3-C8 cycl oal ;y , C3-C8

het er ocycl PROUY B3 RyAbout By FORg PREHRY.G¥Farghly soryt 180Qakeyt sai d
cycl oal kyl 2843 magipetipaf 3 to 8 carbon atons, and zero to 6 15
oxygen

nitrogep, sul fyr, or phqgsphorus nms, and said alkyl is of 1
to 6 chtbon at offs®"EEH ,Oq’fBFBﬁd‘gﬂEg n tg?)}'ﬁé\?l@‘?t?aﬁ‘? IR dS iR al kyl |
Wlnﬁr ei In sabdrrmbtgﬂﬁ ldf§oﬂﬁu[h ;mvﬂl l,lcaaps}hurmelaiealtma[}wmfel kgiermé@bm, stk or
al kenyl, cyclo e cycC .. (cycl oa ). an
(het er ocycPSY i?ef{épf’ ﬁ%? Hﬁ‘g Q¥91tﬁés‘f) E’WW&%Q&W@@% a2t %8883%’ fange,
and 20f ur t heoutwWheESeINg teaahdulPBid 28mily Pébdapprefirasipabbyit 8o & AB6ut O

each ot her gg?form a,spirocyclic or spiroheterocyclic ring, with said

spi rocycl i g P?Bﬂ@f‘erocycl Ic ring containing zero to siXx oxygen,
p y

ni trogeh, sul f uNptethathios dbsages oBHOVsproteubeaibiter atditd anaidistered
Pt LR HabHAE bt B3 Pl KR ) ke i, HE BV
het er ocycl per dakyin oae gmbaaiimeng ity HC\Nptoteaxss bibitor is administered at a
oot hoar Vy SBbSM oL 4 REB OB B0l Aol hpe B2 P8 ol
Il has tembsdiroentimdierein the HCV protease inhibitor is the compound of Formula
25 |, 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 XXV, a pharmaceutically acceptable salt, solvate,
or ester thereof, the HCV protease inhibitor is administered at a dosage of
30 750 mg TID. Likewise, in another embodiment, wherein the HCV protease
inhibitor is the compound of Formula XXVIII, a pharmaceutically acceptable
sait, 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.
35 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



30 or a pharnmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula Ill: Gis carbonyl; WO

2007/ 12738QBGId4SA99 7/ 010255 46 5J and Y may be the sag%TRjzghﬁﬂﬁgent
and are independently selected fromtf§3e group consisting OP

noi eties: 14, alkyl, alkyl-aryl, heteroal kyl, heteroaryl,
aryl-heteroaryl, aIkyI-heteroaryI, cycloalkyl, al kyl oxy,

al kyl -aryl oxy, aryl oxy, heteroaryl oxy, heterocycloal kyl oxy,
cycl oal kyl oxy, al kyl am no, aryl am no, alkyl-aryl am no, aryl am no,

het er oar y| ligtech et pages 48140y innarperatadohe@ireby referariceabk g ipharmaceuticaly

t he prOV|s§b&£ﬁgmgggﬁy Vggdgpkgggh{ ogptionally substituted with X

or X12; is selecte romthe group consisting of alkyl,

al kenyl al kynylln,oﬂ',fy@lf@é?ﬂmiﬁ theohBhislaglecied fiom eempeungadithe formula
het er ocycl,)é{ al kyl, aryl, alkylaryl, arylalkyl, heteroaryl,

al kyl heteroaryl, or heteroaryl al kyl nvoiety, wi th the pr ovi so 15t hat
X11 maybe additionally opiionally substituted with X12; 9842

A is hydroxy, alkoxy, aryigxy, thi@, al kyl thio, arylthio, am no,
al kyl am no, aryl am no, afk_%ﬁf (o] . NALYl sul fonyl, al kyl sul fonam do,
aryl sul f onam do, cg boxy, Ncarlpal Koxyf, car boxam do,
al koxycar bonyl a%nb' km& & bonyl &y, al kyl ureido, arylureido,
hal ogen, cyano nkt r W t h th Oprovi so that said al kyl, al koxy,
and aryl may be additionally optionally g |ht|ted with noieties
i ndependently selected from X12; R is OR)2, wherein R5 is
sel ect ¥ from t A®hgroasewisedy ecterjable salt, @plvath@r eNRIGeOLF3, C2F3,
C3F7, CF2R6, R6 and I

%zowfggu%rbf%nh% %%%@eﬁﬁméﬁge%@%@o

consi sting of H OH,
and R16 nels isomeikliasipiecsersiqffarauta brandice ap sirsisesdnty-$. Batenit ed

fromthe QPQHEbeﬁ@H%@E@)WOQiQﬁbZ ?uﬂﬂbéhed&ﬂwemﬂj”@lﬁf 2abky lin ohgt eroaryl,
cycl oal kyl , cycloalky ) eteroary aIkyI

CH(RL" ) COCRPogimeat; ?U@QR&?’F&SO@HPP& yoERmarare (3 eptgrt inhibitor of HGV
CH(RL' ) CONMSH(Rehe@ybieaizty, CH(R1' ) CONHCH( R2' ) R, CH(R1I ) CONHCH( 30
RS) CONHCH( R3' ) COORL 1, CH( RI'1) HCH( RS) CONHCH( RS) CONR12R13, CH( R1

) CONHCH( R2 ) CONHCH( R3 ) 4 )COOR11 CH( RL) CONHCH ( R2 ) CONHCH( R3
) CONHCH( R o
4 ) CONRL2R13, CH(R1) CO\IHCH( NHEONHCH( R4

) CONHCH( R5) COOR11 &y glgCH(HRl ICH R2) HCH(

R3' ) CONHCH( R17) 2R1 erein R11, RS, R3', R4', R51,
35an, R12, R13, a t he sa or different and are

i ndependently WO 2607/(1*23)7% CT/ US2007/ 010255

CHa vCHg

Formula Ib Formula lc,
a pharmaceutically acceptable salt, solvate, or ester thereof. The
20  chemical name of the compound of Formula lc is (1R,2S5,558)-N-[(1S)-3-
amino-1-(cyclobutylmethyl)-2,3-dioxopropyi]-3-[(2S)-2-[[[(1,1-
dimethylethyl)amino]carbonyljaminc]-3,3-dimethyl-1-oxobutyl]-6,5-dimethyl-3-
azabicyclo[3.1.0]hexane-2-carboxamide.



47 5selected froma group consisting of H, alkyl, aryl, heteroalkyl,
het eroaryl, cycloal kyl, al kyl-aryl, alkyl-heteroaryl, aryl-alkyl and
heteroaral kyl; Z is selected fromO, N, or CH W naybe present
or absent ,waneh7itb738Wis present, Wis sel ected from C=0pcCaS000010532;
and 10R, R, R2, R3 and R4 are indepesnadently selected fromthe group
consisting of H Cl-Cl10 al kyl; C2-Cl10 al kenyl; C3-C8 cycl oal kyl ;
C3-C8 heterocycl oal kyl, al koxy, aryloxy, alkylthio, arylthio, am no,
am do, ester, carboxylic acid, carbamate, urea, ketone, al dehyde,
cyano, _nitro; oxyge nitrogen, sulfur, or phosphorus atons (wth
sai d oRygen, nit roggjrﬁocgﬁ??%‘?eo,’ “@k‘ﬂ%ﬁHB‘QSHB&ﬁE’?E?Gﬂ‘é‘ar{lﬂ%éiﬂ? esldpo
to six); (B¥:Ireabdyrdsidaibn aud. Chesm080B48.0adeyb0ZIead angvher ei n sai d

cycl oal kyl_ | e of .three to,ei carbon atons, and zero to siXx
yoen niadEyBEtR, inbroge e B PG Re: and oai d al kyl i s of
olnE Itohsi X carbon atigRdiniting exdrepREQFEyitablal dorhpdunds, ofmula Il and
al kyl - het er oar

| 20wherein said al kyl, het I al kenyl ,
et ot oal kaRGTOUsifaEe Sibsrar aEyiacest h WA ARAAAE R M dSey
noi etiles ryteheNOPE|sOTM 34, a8 ¢bR 15 thithiafh col 247 SatdtpbRitad herdis biyt ut ed”
referring to optional and chem cally-suitable substitution with one
or nore nﬂ?gefrfagge'sel ected fromthe group consisting of alkyl,
al kenyl, al kynyl, arybp-ligfigiggkampisl sfaulidble dtRhEIORISA FRormiidd ROSHY

R e A LTINS e
nitro, sulWatHD8Es7 and firokiSePaient Pobhicatiou FJ0DRyd 160062 dtygez3,de, and
O gl AR 8B A [ R Bl Mg, o1 it or e
ester thereof; WO 206mAitBH33ERAMHIISAFEUItABIL A Thmddurl sidfeF@iviula IV and
ot 2 Vet ARSRS g FSRLAE LN RTBI S B PR Ao
aryl - het er\64p38/062228 hnti @i BrBaPatent Pyblicaiokyd00340207864 yat page 3,

o et b S oy B LSRR R oo BRI LR AR 1 o,

20 Non-limiting examples of suitable compounds of Formula V and
methods of making the sarme are disclosed in U.8. Patent Publication
2005/0119168 at page 3 paragraph [0024], through page 215, paragraph
10833], incorporated herein by reference.

Non-limiting examples of suitable compounds of Formuia Vi and

25 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, VIil, and
iX as well as methods of making the same are disclosed in International

30 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

35 WO2005/085275 and in U.S. Patent Publication 2005/0267043 at page 4,
paragraph [0026] through page 519, paragraph [0444], incorporated herein by

reference.



10 heteroaryl am no, cycloal kyl am no and heterocycl oal kyl am no, with
the proviso that Y maybe optionally substituted with X11 or X12; X111
I s al kyl, al kenyl, alkynyl, cycloal kyl, cycloal kyl -al kyl,

het er ocyclwb2odvatmssocycl yl al kyl , aryl, al kylaryl, aryl @acapisz007/610255
het eroaryl, al kyl heteroaryl, or hetermarylalkyl, with the proviso
that X11 may be additionally optionally 15substituted with X12; X12

I s hydroxy, al koxy, aryloxy, thio, alkylthio, arylthio, am no, .

al kyl am no, arylam no, al kyl sul fonyl, arylsulfonyl, alkyl sul fonam do,

| sul 1 d o] | . _carbal kox car boxam do
21 KoxyCar bony! aNPRATENY SgREITon Ty SRGRIA ShFormuy of ardo
hal ogen, cyettedsosf miakhg,tlhiwisbhwet e PsavseDin Inedrnatiorhl .Ziiﬁérw?ut{li.%hﬁ@%y,
d I 1. Ly, optiona ubst i i eties
" ndependentioP Qa8 r i PRsi W55: PRER loliBhartertrtind Aleretng
st ruct ur esparabtapti{00R6] thrdhgi page 280, phigeaph [0508] dntaHibeited herif blyo
5, which can be the sane or different, R' 25denotes optional

substit uentSE™Wth each of said substituents bei ng i ndependently

sel ectrd from t Rendintiting exasiptdd sisuitbbRl dothpo@hdeoornalik ymyand aryl ,
cycl oal kyl

CY oL ot el aftetlong RO SRR S qolIShes B g R e S pton

het er ocycl B4DRGOFIRF7 725 ahda KyS oRytentPlilication@00& 452580t page 4,

ﬁgg'r og;)c/: gsg?la%%%hﬁﬂﬁfg?él] o089 pReE A2 EL AT 054y I8k AT, Prein by
reference.

15 Non-limiting examples of suitable compounds of Formula Xl and
methods of making the same are disclosed in International Patent Publication
WO02005/085242 and in U.S. Patent Publication 2005/0222047 at page 3,
paragraph [0026] through page 208, paragraph [0460], incorporated herein by
reference.

20 Non-limiting examples of suitable compounds of Formula XIV and
methods of making the same are disclosed in International Patent Publication
WOZ2005/087731 at page 8, line 20 through page 683, line 6, incarporated
herein by reference. '

Non-limiting examples of suitable compounds of Formula XV and

25 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| and

30  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 XVI! and

35 methods of making the same are disclosed in International Patent Publication
WQO2005/085197 and in U.S. Patent Publication 2005/0209164 at page 3,
paragraph [0026] through page 87, paragraph [0354], incorporated herein by
reference.



WD 2007/ 127380PCT/ US2007/ 010255 49 5hydroxy, thio, alkylthio,
arylthio, am no, alkylsulfonyl, arylsulfonyl, alkylsulfonam do,

aryl sul f ongghgles2B8 boxyl, carbal koxy, carboxam do, PCT/US2007/016255
al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do, aryl ureido,

hal ogen, cyano, and nitro, with the proviso that Rl11 (when R11 # H)
maybe optionally substituted with X11 or X12; 10 Z is selected from
O, NN CHor CR Wmay be present or absent, and if Wis present, Wis
selected fromC=0, C=S, C(=N-CN), or 8(02); nay be present or
absent 5 and wheNowlimiting @swlesgvﬁ%nt@ble wmiﬁour(ctsl@)meu(la:MR)lpand

(CRR )p , rgeﬂ'Md@of kiﬁé t}% gé)rﬁ A8 %\%@éboqn'é Sas JAie Pd\q (EQ?{I ne 15

present or_absent sent Irect ked to

L; Ais O, @6200%@#% abpfem THREfERN I00RA] wr@Jgfwage 58, B@r@g)am a

bond; is , Qhe@nd wards A, L or G may be
pr esent or[@ggsjglrll?cg?po v %’bbgrg%gési%%\e? Gis (CH2)p, uSCHR) p, or
rdi

(CRR )p; and Mﬁn@magn%g@mplesm syitgplesemp NS a¥iXgnd
connecjeed ﬁl@tl'{cfa% C%Qnéﬁﬁggﬁ'e %E\H’@ 48 QG Rin! Inﬁénﬁud@fa%ﬁ%&s%caﬂomy

be present or bsent IS present

( CRR1p, 8(W2920qw1$€m ang lroU %rfaatﬁnteﬁubhqaima@@@ﬁioZ?@Sﬁﬁ ghpegerd®, and
E is direchdpsg Pé;:ﬂ'l‘@)@2h?mo§§'ﬂwagéWGFQ{c%&a{edai%rHﬂg%fél%S%e L n'ay be

present or abSent qafp ent
N(R): and when Nondimiting gxamples eﬁ'rwtnbk@a@orb@ow@s@frﬁorwl@mﬂd and

if Mis pr t |
B kN ey e TR A

to E; Q%5 abpagmdeline %Htrouaamaw@éi mmfﬁtedmrglroby
N(R), S, S(e@@r)encémZ)p, (CHR) p (C HR-CHR )p, or (CRR) p; 30 pis
a nunber fromO to 6; and R R3 and R4 can be the sane or

di fferent, eachNBBi 'H@t'ﬁ‘%&é%ﬁ’&%‘?ﬂW‘@Ei%@@@@ﬂ%ﬁ%%ﬁ' and

consi sti ngm@fhdﬂs zﬁl‘n@kiﬁgQh&ébme@re%@cl@éé’@ﬁb’ihter%&?al@éﬁé&aidﬁ‘ﬁhatlon
C3-C8 hete é/cl oal , . al koxyi,I %I oxy |t hio, arylthi am no,

am do, est P‘bl’-’%ﬂaﬁ‘ &, é!?fﬂf'@h paaéa?%étwraéﬁdd@mbby
cyano,sz,Snrdfér@ncaal ogen (cycl oaI kyl)al kyl and
, Wherein said cycloalkyl is made of three to

(heterocycl oal k'éﬂé
ei ght carbon at'JRE;"™ ’E!Ig FErHPIS & sHitgRlFgenmpongys of Formula XXil and
2007/ 12738@1@%(:15&5&065&1&@3%5&:5% el dis@ge8Y irsiutdriationt) F@i‘&&ﬁflﬂﬂléﬁtlon
RO TR IR, P T T
het er oal kytol. #4kdime 20 rwoﬁr:ﬁed;rmmtéd hafeﬁh,byh@feeé@@é yl, cycloal kyl and
et IR ML IR TR ERA T LIS I
nmoi eti es 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.
Norn-limiting examples of suitable compounds of Formuia XXV and
30 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
35 methods of making the same are disclosed in International Patent Publication
WO1098/22496 at page 3 through page 122, incorporated herein by
reference.



10 which can be the sane or different, each being independently
selected fromthe group consisting of alkyl, alkenyl, alkynyl, aryl,
aral kyl, cycl oal kyl, heterocyclic, hal ogen, hydroxy, thio, alkoxy,
aryl oxy, awkyhifimsoarylthi o, am no, am do, ester, car b@ruistay7anzsh
carbamate, urea, ketone, aldehyde, cyano, nitro, sulfonam do,
sul f oxi de, sul fone, sulfonyl urea, hydrazide, and 15 hydroxanat e;
further wherein said unit NG GE-L-J-Nrepresents a five-nenbered
cyclic ring structure or six-nenbered cyclic ring structure with the
proviso_that when said unit NCGE-L-J-Nrepresents a five-nenbered
cyclic ting strd@ndiniting exampes atswiable spmppinds of FatnuaeWl #st nul a

| conpri si AkthbdS ot Makirg the s?amé\'areﬁz!lsglgs& i, M’ét%ﬂf ﬁﬁeatﬁgaﬁS

five-nmenbered cyclic r|n structure, then said five-nenbel
ring strucfok . RgRheuahahRe, lige@dh neorperatedhersin §Yf$f¢éemrber ed

cyclic ring. TheomOMRGHE&x@mpRid YESdTA ?%gahﬁdé/oﬁﬁénm?tﬁvwghwei

M [[DL I X ree 250r a pharnmaceuti ca cceptabl e sa vat e,
or ester t QF@B*PWHP%W“i"rﬁ%?’?ﬁﬂdéC\f’ma‘(’&gﬂﬂsaf@eﬂ@@)%&ﬂd in

-B(OR
) Cl(: S )?OCZ (rﬁérrﬁ%oh& Fb‘btehgﬂubl’(%n W%%?‘%SQN%% I;r}?gi Wﬁ%egﬁ

-OH, -ORS, éﬂ 'CFP@RI@*GC' W@d@ﬂveimsgpwr@mglﬁp@ﬂﬁm IptersatjonaRs,
R8, R9 andPBierarFmezaQ@cﬂew@mM)z;séQ'Eﬁérﬁﬁlefsrﬁ”hf?hga%%'I@z?%ﬂ?&%t—é‘@dOf

H al kyl | ken het er gal kyl , heter oarz/(x
aryl al kyI ﬁ@ll@%éﬁ@ r%npqgw In paricular, for compound \/IE see WOO2I18369

- CH(R11) CI-'ER&RW ¥ @Rldad @"(&1539@(;&) A8hils methods of makmg compo

CH( R1 R CH RL 1 Rll C(0 Rll -
% CHE Rll%]( 8%\3@ gégtled@g%q@é%%)\ %%"Nf ﬁz’B%ﬁ:\YVBIIChrCEetaI s methods o
10CH( RL" ) ChiaRirg Biel Mﬁ&%ﬁlﬁeco A IRhY) e il a}'ﬁj )2551 Likewise, for
0

C'[4(C|'j(1 é)lcﬂ( R@P@&&%@R}]ﬁ y@@% éé%{cﬁ%ﬁé oBRAges 139-140 which

C( 0) N( H) CH(l&xaT G&h088 bf making compound "BW” illustrated at pa 52 and

O i O e L S L e
CH( R3. 20C( ObSRkIat @age1207C( 0) N(H) CH(R2' ) C(0) CH( R31) NR12R13, CH(R1' ) C( 0)
?Ij(_ll(_DR%_I(C(RS) ?V?(H)O )CH&%_%ZC‘_% @ ége%a%vgﬁ%s%gc} %Itg’g(aﬁ%% )cggn%)oﬁw; gmerg C#t?‘t)eN( H)

g(_l(Rll?i) )C( C%Mﬂfd)@%ﬁﬂpél@ﬁdﬁ (Wirbret &3 exie)0 inbludind eranlda s NebiEdiSomers,

CH(R2P 20
)L 0) N H) L PBET 0T KUY e Frereia Airclippsoneryiaiesias being part o
andCH( R1" ) DfD)nNeR)i Gh(IRZILPITEONMueEhdf Bﬂérkﬁsﬁwrﬁhﬁbl(r%emﬁ(ﬁkwr& CH(
Rs') G0) ; ; wherein Rl', R2,1:23. Rw, R11l, Rl2and R13 can
be the sane or different, each bei ng i ndependent |y selected fromthe
group consi sti nghefe foprba depEnipti@d af kha stractyite oftatevagldirlds of

het eroaryl | koxy, aryloxy, alkenyl, alkynyl,
al kyl -aryl, Oﬁfﬁggqhe%g9ggryl het er ocycl oal kyl , aryl al kyl and

het er oar al kyI The compound of structural Formula | has the structure

/Q\A

Al

30 and includes pharmaceutically acceptable salts, solvates, or esters thereof:
wherein in Formula I



or R12 and R13 are |inked together wherein the conbination is

cycl oal kyl, heterocycl oal kyl, ary or heteroaryl; 30R14 is present or
not and if present is selected fromthe group consisting of: H,

al kyl, arywo Zetersal kyl , heteroaryl, cycloal kyl, al kylpcavgsegoraidesd ,
al kyl - heteroaryl, al koxy, aryl-al kyl ,42al kenyl, al kynyl and

het eroaral kyl; (5 R and R are present or not and if present can be

the sanme or different, each being independently selected fromthe
group consi sti ng of : H, C]—I Cl 35Ci o alkyl, C2-C 0 al kenyl, C3-C8
cycl oal kyl,

? he ero %ka/ al koxy %/ 0X al kylth| o,
arylthid, alkyl HFﬁSeC;S? ram raip RETSafNgIS! thefgliowing moietes: alkyl
2007/ 12738@%&%&(&1&‘@1@&%@&@[ S hem@p,auqn yﬁb@é}ba@My@man@
aryl am nocar} ﬁ)@% %t %m noc r boxy ; het roa}r| Ee al kenyl, al kynyl,
(aryl ) al ky PRIy eply %W Wy?w%?%é‘re erpg pleragy C&Pa‘ksﬂ%\arrate
ure? Eet ongcloalkgliehgjdfkylwﬂ:ﬁ\@,,ar;ilkat'rh@o élajrmﬂalrmﬁ@ymwlh?l ) al ky: |
ary et eroar y oary -heteroaryl an
(het er ocycf\g% é@rp: A cg’ﬁﬂ%‘%&'?ﬁ“%&?ﬂg& FBQY‘HW' X’H%‘?)é"”g'f thepraispo
ei ght 10 ctridhmalybemptiandily suisstingtediwitroXViasnx'?ni trogen, sul fur, or
phosphorus atons, and said alkyl is of one to six carbon atonms; (6)

L' is H OH alkJlis d1le§1leaa!&ah}dyhlkyaylybycldswkﬁremwdzikylé‘em)lfloﬁét&k’dcyc@'r

het er ocycl er K ar eter aryI

cycl oal iyl Ké’f’?rr?/ Jc%)ﬁ%yll %@ﬁ'e?@%é{/’cﬁ"}'% qﬁeéﬁ'\qo %3'?‘8 %f?ﬂ@ &ain; or
L' and M aéferbansﬂ@eleyit@l;e&ﬁbebrdwsd‘m@trxé’ ﬁia?%eséddi%ﬁﬂng MRy the
portion of é%%tﬁ'gﬁe ra.r? ogmula 1 represented by: m ol and wherein

structural ® represented by: / 200 wherein in Fornula 2: E
I's pr ep§ nt or a&s;e is hy%?gxﬁfailporx?zsgpytlogy. thio, aq'z'ylthl}lo,o:gryl%@ émino,
alkylamino, arylamino, alkylsulfonyl, arylsulfonvl, alkylsulfonamido,
arytsulfonamido, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen', cyano, or nitro, with the
proviso that said alkyl, alkoxy, and aryl may be additionally optionally
20  substituted with moieties independently selected from X'%;

R'is COR®, wherein R® is COR” wherein R7 is NHR® , wherein R® is
selected from the group consisting of H, alkyl, aryl, heteroalkyl, heteroaryl,
cycloalkyl, cycloalkyl, arytalkyl, heteroarylalkyl,

[CH(R™,COOR™" [CHR")J,CONR™R" [CH(R")[,S0,R",[CHR"),CORM {C
25 HERM,CHOH)R" ,CH(R")CONHCH(R?)COOR,CH(R")CONHCH(R?)CON
R¥R™,CH(R")CONHCH(R%)R',CH(R")CONHCH(RZ )CONHCH(R®)COORM,C
H(R*)CONHCH(R*)CONHCH(R*)CONR'2R" CH(R"YCONHCH(RZ)CONHC
H(R*)CONHCH(R*)COOR",CH(R")CONHCH(R?)CONHCH(R¥)CONHCH(R
TYCONR™R'®, CH(R"YCONHCH(R*)CONHCH(R*)CONHCH(R*)CONHCH(R®
30 )COOR"andCH(R"YCONHCH(R*)CONHCH(R*)CONHCH(R*)CONHCH(R®)
CONR™R"™ wherein R", R?, R¥, R*, R¥, R'", R"2, R"®, and R’ are
independently selected from the group consisting of H, alkyl, aryl, heteroalkyl,
heteroaryl, cycloalkyl, alkyl-aryl, alkyl-heteroaryl, aryi-alkyl and heteroaralkyi;

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

35 W maybe present or absent, and if W is present, W is selected from
C=0, C=8, C(=N-CN), or SO5;



J is present or absent, and when J is present, J is (CH2)p,
(CHR-CHR)p, (CHR)p, (CRR)p, 3(02), N(H, N(R or 0; when J is absent

and G is pPw@SB#ttiz7ds 251 s directly linked to the nitrogeaiQsdRRLked
position 2; p is a nunber fromO to 63 L is present or absent, and

when L is present, Lis C(H or C(R); when L is absent, Mis present
or absent; if Mis present with L being absent, then Mis directly
and i ndependently linked to E, and J is directly and 30i ndependent |y
linked to E; WO 2007/ 127380PCT/ US2007/ 010255 53 5 Gis present or
absent,5 and wheR Waybe pressior abspst, ashen QAsRy¢sert.CRREERI, N Rir

(CRR ) p; w(@nz)g '(@H@@ mm) mnﬂaea s@gdan'ameﬁdgcssbds\énm?ﬁayed

to the carbon tomrra tion ; IS present or apsen
when Q is Bedsesant %a@emww Q(asnj'@@re apsppt, B\ @@my@:mm L;

CHR- CHR5p, O, O,
((E‘I t her di rpect I yN:?? r?fe%ﬁ éc%;%)rSOQg 1) an ﬁ%eééﬁi@%ﬁ’f Ns%bss'{\él?ﬁ %)bgnldL

sai d i ndependen tpgt i CHR(R),
S( 0)0 2R or -NR%|§($$($|?$nggge%b$§mR§ﬁa ?@v%]rﬁ% ch%l\?are absent, Ais

ei t her 19 r ect | yG MAN&® RreSENt o absens, apd Whﬁ@@!ﬁ@'ﬁﬁeaﬁaﬁﬁ(ﬁhm on E,
sai d i ndepwﬂa&%&q@ﬁn 54 @RH »nhé\ge%@'a%%&ﬁtdﬁué gPése‘{-?Ban cﬂ’. f

S(0)0. 2R s 15absent; A is present or asent an
present A FNGECted g the eqpp, 3t?‘@-lR)ﬁ§7rmU(Edm§)hpf<9d {CRR )p, N R)
NRR, S, §(02), Jn@b&b‘&a@bﬁ%ﬁ a¥eriRind wﬁén'ﬁ l'szarééémeﬁi;st ({?JIJM&} gsen A

an allcycllc%’g# éIC or heteroalicyclic t'"or
absent, anf’ Si!? 2 ids Bt o §F pad Hﬁle@gjeﬁ atq;eng@ iNprREENSANGE is
S(02) , 1% CHairgctiy(IfdkeB)ts N %%Rrbﬁnulyi AifRebo O Mis linked to A

to forman alicyclic, aliphatic, or heteroallcycllc bri dge; ( Z is

represented by FRER%PRpEeTRHICrEESEDR 2nd-whaw b sBr@senh Li i 1 0. 8

25Y is sel ectc&mmfm Wwhendr I%lﬁbsfé@aﬂsthéﬁ maa@fbe breséhvbr a@gaw and if M is
al kyl -aryl, heter @/LQ hete oary , yl - het eroary

al kyl - het er oaﬁfﬁ?en %‘?rﬁy“‘é’k‘w '%ﬁ!(?q?ﬂYaﬁ"ﬂFl WP%@?’I‘MV’R% to

het er oar yl oxyEg, almt4ermywdtgaldalhuéfzsenchwt@nmbh% gheteroaryl,
het er oal kyl - het erocycl oal kyl, cycl oal kyl'oxy, al kyl ami no, aryI am no,

ﬁl t<y| ary| iam n(lz Mamglydod m@sehﬁbeawm{) @;:a Wﬁeng&"fd p@kstlsm «'m?sr@ Rrd g30
et erocyc ubs or optionally
substitute 6 %{#’_a'gﬁe{%HB‘S%&?Eﬁg eﬂﬁ@%?eh are the sane or

di fferent and a s{én] %%aé]_ nt Id/ﬁokél e%t ed from X11 or X12; Xl1l1 is

al kyl, al kenyl , cycl oal kyl - al kyl , heterocyclyl
het erocycl yl al kRl R’ a‘R IR eaick&f‘arqinde@eyﬂemﬂwéeled:tetiéfcmalﬂyé group

al kyl het er gatfliingPbr MV, 299 AfidA B8RRGSR 0233 kyt; Ca-Ci
25  heterocycloalkyi, alkoxy, aryloxy, alkylthio, arylthio, amino, amido, ester,
carboxylic acid, carbamate, urea, ketone, aldehyde, cyano, nitro, halogen;
(cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said cycioalkyl is made of
three to eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or
phosphorus atoms, and said atkyl is of one to six carbon atoms; anyl;
30  heteroaryi; alkyl-aryl; and alkyl-heteroaryl;

wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl,
cycloalkyl and heterocycloalkyl moieties may be optionally and chernicaliy~
suitably substituted, with said term “substituted” referring to optional and
chemically-suitable substitution with one or more moieties sefected from the
35 group consisting of alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloaikyl, heterocyclic,
halogen, hydroxy, thio, alkoxy, aryloxy, alkylthio, aryithio, amino, amido, ester,



54 Sheteroaryl al kyl, and X11 is unsubstituted or optionally
substituted wth one or nore of X12 noieties which are the sanme or
different and are independently selected; X12 is hydroxy, al koxy,

al kyl , al keayba7nadskynyl , aryl, aryloxy, thio, alkylthi @crasyot/oess
am no, al kyl am no, aryl am no, al kyl sukfonyl, arylsulfonyl, 10

al kyl sul f onam do, aryl sul fonam do, carboxy, carbal koxy, carboxam do,
al kyl carbonyl , aryl carbonyl, heteroal kyl carbonyl, heteroaryl carbonyl,
sul fonyl urea, cycl oal kyl sul f onam do,

het eroaryl - cycl qal kyl sul f onam do, heteroaryl -sul f onam do, .

al koxyar HAHYPRHICRS FAEBRVEL BESg RBONS AIRGHSe LU0, 419  Fopgmico,
hal ogen, cyafsidedBullbie, Gulfangl srahd Mdledide, dndpgtroRatdagryl are 15
unsubstituted or optionally I ndependently substituted with one or
nmore noi eti es viirtbbr aherdiheakhomit BrCAbH-EreNtreprdentea findepanperid or

| ected fr. | kyl | |, .al . | oal k | oal kyl. -3l kyl,
ol sl byl et ARl e A R S
het g{ oary %—ﬁ#@ﬁmﬁﬁrﬁ@hﬁfv&@kn’rﬁredﬁ Q@dlilid @1'1@<¥ﬂruct8£é|, br h\ﬂ}éﬂs, théliblicﬁl(ch‘&:
or : | ydr ox aryl .. a - ar et er ,
het er @'gr yl r,'nga?iﬁ‘gtHEEf é‘rd%%ﬁif'? I gPipris k%r (d\a%ygll'cgc%oﬁl gyfa?d ky?/oxy,

ﬁl t<yl - alr il ?pﬁeianslbdwrmhml @?Eycl:l@%g ﬁﬂ&?my}@émﬁéilﬂﬂv%ﬁembered
et er oal kyl - het er oar oa 0X a am n aryl am no,
Kyl - ar y1 iR SRaaHElre TRk B patastvy beanipras B B s S Ao o
25het er ocycl oal ] [ nsubst,i tut ed ar tionally
substituted w ttﬁ%ﬁg}n§§upagg§§§éEW%Mi h?ls ees%flhcg 'Tame or
different and apg i ndependentdy sel ected fP&m X13 or Xx4; X13 is

al kyl , al kgnyl , Jal knyl O cyc] oal Ryl ,Ocycl odFkylH al kyl ,J] het grocycl yl ,
het er ocycl el Ky %W I)‘I\/Qﬂl Z
: ro

al kyl het er oarml r 3@ hefp yl aEkyl , titufed or
optionally substitutedsw th one orpgorexbf X1 i et\es which are the
sane or different and are independently sel ectedla X1#1ibs hydr oxy,

al koxy, al kyl, al kenyl, al kynyl, aryl, aryloxy, thio, alkylthio,
arylthio, am no, alkylam no, arylam no, alkylsulfonyl, arylsulfonyl,
35 kylssul doapfibAflacalitai!bbCaAIbRYaIE SRAN or ER{dhahdALY.

car boxam do, al kyl carbonyl, aryl carbonyl, heteroal kyl carbonyl,

het er oar yl @peRMMH Form§a3R07/ 127380PCT/ US2007/ 010255 55

5cycl oal kyl sul f onam do, heteroaryl -cycl oal kyl sul f onam do,

het er oaryl sul f oAggNeép, al koxycar bonyl am no, al koxycar bonyl oxy,

al kyl urei do, arylureido, hal ogen, cyano, or nitro, and said al kyl,

al lgo;gyi ?ng ar yX i aikylsosong hutewk;wymmdngﬁaieke&oit:%&lﬁammanbﬁ% ff t
substitute on r_nore ietje ich are € sanme o i fferen
and are i nd¢| é’#é@}‘llt F’ﬁ%&?%([ﬁ”é%mﬁwr 8#?’%6’%' h heéﬁggwg,lyfcag:‘fwﬂw ,

cycl oakyl heteymiyebldigyleadiopl], andtaboayic hgterodgtcartsmyd| aikahicathorgt,y! |

al kyl aryl ’h%§+c§)cl§YAXch%o%§/ﬂ%rr¥!lakygArgx}}ﬂ%gtreggg&ﬂokygérbonyl,

het eroaryl a
alkyaminocarbonyl, heterocyclylaminocarbonyl, arylaminocarbonyl, or
heteroarylaminocarbonyl moiety, with the proviso that X may be additionally

optionally substituted with R or R">;

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

R%is alkyl, alkenyt, alkynyi, cycloalkyl, cycloalkyt-alkyl, heterocyciyt,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl moiety, with the proviso that R may be additionally optionally

30 substituted with R">.



W may be present or absent, and 11Wis present, Wis C(=0), C(=S),
C(=NCN), or 15(9) X is represented by structural Formula 4: (0)e -
(CHa- (COb- (0)c (S)d- (AFf - 111, RRIROR3OR29 wherein in Fornul a
4: ais 2,wB,20128806, 7, 8 or 9; b, ¢, d, e and fecarmad;ynibzss2,
3, 4or 5 20Ais C, N Sor 0; R9 asd R29' are independently
present or absent and if present can be the sanme or different, each
bei ng i ndependently one or two substituents independently selected
fromthe group consisting of: H halo, alkyl, aryl, cycloalkyl,
cycl oal kyl am no, ,cycl oal kyl am nocar boné‘ ano, hydr oxy, al koxy,
l@@l%}ﬁ}

25al kyl% hi 0, anRnds hysFseai Rikoxy, amdaxyy fhjo. aryithis kaming,
carboxyl Q)aanﬁé “éfklanhﬁé%lﬂ?éé{ onyR! Ay 1%l n;ﬁ' %!K&I@ﬂl)‘énarﬂfd@' kenyl,

het er oar al ky et er oar het’er oar aI hydr oxyal kyl ,

aryl oxy, a® a@éj‘sapamm Icar%%*y parkslo, caﬁb@kamradimwparbonylammo
ar al koxycaé[h@f%afbé\wﬂiyg G Qﬁﬂ'léido %MJJI%THC; An%lerh %ggi[u? acﬁ'yr{n%' b{soy!

al kyl sul finyl,” aryl sul het éroar yl sul f1

30het er oar¥ith Mg proyiss WF {hﬁ @!kylhétk@mé@m Ripl oiAydbe asi@lboaaﬁwecmtlonauy
h | 2 wh Y1 and
> cantthe as LA ELRAKS ey SBREHEIAIRTS <ol ected 1rom

Y2 can e same or el ected from
t he group consi WO
2007/ 127380PCT/ %%%B‘%%P %%qggrps %@Mb@ Swéjepgﬁ‘geﬁ nkﬁht 8'th her
such that $trRighlopiraachem chainaikd] CRHAT0 straighhen lenaoaheqbnaalncalbmwln of
0O to 6 car p t t WO
bt t ore 318 olouy D CRsel n RiroBSRY (o Rt PO MHetd BopBEI B
-1, al kylwhersjm Salﬁlectyémé}ﬁms madeci @bétqwarbm( atgyr[s ipsdrzep? tx6nt ed

Pykgtzr}!ﬁt UslgenO hitdgandsulfi) &r pﬁ&‘ﬂ)ﬂbrué GQdhns, Méar&@l@ idif9the (CHmM
carbon atoms; aryl, heteroaryl, arylalkyl, or heteroarylalkyl, wherein said alkyl

is of 1 to 6 carbon atoms;

wherein said alkyl, alkenyl, cycloalkyl, heterocyclyl; (cycloaikyl)alkyl and
(heterocyclyl)alkyt moieties may be optionally substituted with R13. and
20 further wherein said P1a and P1b may optionally be joined 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 R13;
and
25 P1'is H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyciyl-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:

M\‘J\JYY

30  or a pharmaceutically acceptable salt, solvate, or ester thereof:
wherein in Formula [lI:

G is carbonyl;



wherein in Formula 5: R32, R33 and R34 are present or absent and if
present are independently one or two substituents independently

sel ected fweoéingrgsoup consisting of: H, halo, 15al kylpcTAf¥or0102535
cycl oal kyl, cycl oal kyl am no, spiroal kgl , cycl oal kyl am nocar bonyl ,
cyano, hydroxy, al koxy, alkylthio, am no, -NH(alkyl),

-NH(cycl oal kyl), - N(al kyl)2, carboxyl, -C(0)0-alkyl, heteroaryl,
aral kyl, al kylaryl, aral kenyl, heteroaral kyl, al kyl heteroaryl,
heteroaralkenyl hydroxyalk |, aryl oxy, aralkoxy, acyl, aroyl, nitro,
aryl oxytar bonyl ¥ %l e Of|digTe N ashare mdﬁ?ﬂ@‘dﬁﬁtbfrﬁﬁlecmd

20het er Oal‘ﬁbﬁpdhf },5]_, | gu
het eroaryl sul fi r?&? £ C%hg%{lﬁélbﬁtet{yeilrnggﬁle}ét ﬁl %fkygiéljﬁyl aP{' heteroalkyi

het er oar al R§iereay!. Wﬂ%ﬁﬁ%@ﬁy?'kyw’é@f@mﬁfy’cPW'OGWY' GYKVIOXY: alkyl-aryloxy,
het er ocycl apydx Yh&@@é@cxyaneteﬂafmzytoxm@am yIichey2Bekyibtn lﬁ@n be the

sanme or dlfferent and are i ndependent|y sél écted fromt e group
consi st i ng2Bfamigs aliyhardgmino, aéyf?mmcamt%'pam@wno@pngal&s@rran@ aprd4

are | Imedhé&@&w&fat@!éﬁuﬁdﬁ%tﬁﬂn% &B{I@bfiﬁéw%éw cﬁtumlib'o%ﬂoﬂ%uf

cycl oal kyl group %1

mare O, SUQSt‘tBtedZW‘BTX °ra?ﬁ§ A |s C N S orO 30 (11) provi ded that
when structural EFornula 2; WO 2007/ 127380PCT/ US2007/ 010255 57 50
Fornula 2 is aftd SGRected pmothengrogpcpnsisting of sl sdkeswh@lieinghal

excl usi onscydiparmig cﬁr(’s!d)é!killpélkw hé@?@éﬁdl)ﬁnﬁ’éteﬂi@h%t@ﬂ.l éﬂy) al%'lér%no'[

- NF R36, V\Qereﬁkﬁ( EGt pal%‘c ' r'F\ t haetler At y0| h ¢ghe proviso
- C( 0) - OR373BA ?Wﬁt’g gfarrdser heterganylalinv i %fweﬁ@ P
cycl oalkyl that X" may be additionally optionally substituted with X'2;

*2 is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino,
alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsuifonamido, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halogen, cyano, or nitro, with the

20  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, CsFs, CaF7, CF2R®, R® and COR’
wherein R’ is selected from the group consisting of H, OH, OR®, CHRIR™,

25  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™R3,CH(R" YCONHCH(R? )COOR™,

CH(R" )CONHCH(R? )JCONR™2R™ CH(R" )CONHCH(R? )R, CH(R" JCONHCH(
30 R?)CONHCH(R? JCOOR! ,CH(R" JCONHCH(R? )CONHCH(R? )JCONRZR™,

CH(R" JCONHCH(R? JCONHCH(R® YCONHCH(R? JCOOR™ CH(R' JCONHCH

(R?)CONHCH(R® JCONHCH(R?* )CONR™R™ CH(R" JCONHCH(R )CONHCH(

R¥)CONHCH(R* JCONHCH(R® )COOR™ andCH(R" )CONHCH(R? )CONHCH(

R®)CONHCH(R* )CONHCH(R® ) CONR™R™, wherein R, RZ, R®, R*, R®,
35  R", R™ R™, and R’ may be the same or different and are independently



and 15conditional exclusion (ii): Rl is not -C(0)0OH, a
pharmaceutically acceptable salt of-C(0)OH, an ester of -C(0)OH or
-C(0)NHR36 wherein R38 is selected fromthe group consisting of C1_8
al kyl , C3-wooaychosbkyl, C6 to 10 aryl or C7-16 aral kyl pcThsz00opeasnd
of structural Formula VI has the strueture, / \ ,E\GJ, Cap., w, O
WO 2007/ 127380PCT/ US2007/ 010255 58 5and i ncl udes pharmaceutically
acceptabl e salts, solvates, or esters thereof; wherein in Formula VI:
"Cap" is H al kyI al kyl -aryl, heteroal kyl, heteroaryl

aryl - het er oar al kyl het er oaryl , ty(cl oal kyI al kyl o
B Kyl - 3ry IS D RGO HB COnRIY® B - Sl APy, netooary,

cycl oal kyl gploatii éIQY! a%‘kzk?étll@ﬂh@ébroﬁx@V'a?«ﬁlé]@y! EﬁlldWéteﬂfaYélﬁP‘
y am no

aryl am no, heteroaryl am no, cycl oal Kyl am no, car boxyal Ky

arl yl al kyl oxy oz@gé;@ﬁ@ayffdml@,rmr@-cmher ein each of said al kyl,
al kyl -aryl, heteroal k het eroaré yl - heteroary

al kyl - het er oar yY¥, M@yl Bé?qﬁﬂt or gPR ”toi'?d 'faWI@IP"%ﬁﬂto%'s @,le;gtc@g(irom
het er oar yl ©x@, d&g &F @Yl aHdoxy, cycl oal kyl oxy, am no, al kyl am no,
aryl am no, al kyl -aryl am no, aryl am no, heteroaryl am no,

cycl oalgkyl ani noR, RS RAFDHA! é@%ﬂ@perﬁérﬁl&@éﬁéﬂt@&ﬁoﬁﬁhe group
het erocycl%) am no can be unsubstituted ‘Ot | onal | y 1 ndependent |y

subst i t ut ePRITIRIRT dr TG0 %'lﬁﬂsﬁi’r%%@&e\m B-C8rYEbaling 8 or

di fferent mdrﬁfy@ldaﬂd@@lﬂﬂ@n Iaﬁ@itﬂ% farrﬁmua(laraﬁa é&nd& estey, - NHR)
X1 is alkyl, alg oal k yc| oal kyl - al ky

n cI
heterocycl?ﬂrbo’é e%/%‘? gmfagg Hﬁg '%?rt?‘i‘g ad‘ijq’(h)b[d% Wamarryﬁraa ?@We"
aryl het er ogitriggen hﬂtiﬁ:ﬁ%’@%ogph@hﬁi@l@%@ N4 oxPd &VHM%@Q%%F Rr
het er ylrﬁ%(ﬁ\blg%and X1 can,be unsubstituted or

i ndep 1 PR BURPERNG FED IR Fhok deyioatsy f?é'ﬂgﬁf‘gs whi ch can
be t he san(e]ewrodycﬂéakwymkgndharan Isadﬁﬂﬁmﬁﬂml liy niRletstitibie tz%;gtﬁ

hydroxy, alk 0X t.hi o, | t hi

oo v arupa oS i P et B i, Sulfls pepReamus Bicins,

al kyl sul f oavadvisaid, alkyl is of one to six carbon atoms; aryl; heteroaryt; alkyl-aryl; and
alkyl-heteroaryi;

20 wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl,
cycloalkyl and heterocycloalkyl moieties may be optionally substituted, with
said term “substituted” referring to optional and chemicaiiy—suitabie
substitution with one or more moieties selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic, halogen, hydroxy,

25  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:

/T
Mo
v —E
\w o) / \G 0
z J\ y R!
R4/ \
rR3 's) 12

30  or a pharmaceutically acceptable salt, solvate, or ester thereof:



aryl sul f onam do, carboxy, carbal koxy, carboxam do,

al koxycar bonyl am no, al koxycar bonyl oxy, al kyi urei do, aryl ureido,
hal ogen, cyano, keto, ester or nitro, wherein each of said al kyl,
al koxy, anwOoa0yV12g8m be unsubstituted or optionally i ndeparsdeniolopss
substituted with one or nore noietiestwhi ch can be 30 the sane or
different and are independently selected from al kyl, al kenyl,

al kynyl , cycl oal kyl, cycl oal kyl -al kyl, heterocyclyl,

het er ocycl yl al kyl, aryl, alkylaryl, arylal kyl, aryl heteroaryl,
het er oay yl hetero cl no, al kyl heteroaryl and heteroaryl al kyl ;
W nay g% pPPSQﬂ?'B?% é%ﬁ@’ and when Wis present Wis C(=0), 35

c(=S), Nh& ,se@(cted\ﬁﬁ]ﬁ)me@(rsi}be&slsﬁﬁ@bf thie FB(ORNg m¥ties: alkyl, alkyl-
ZQOIOZ/ éfzgg fy ltJSZOQ% q255 @ﬁﬁé@g&zﬁlﬂﬁnt E??irﬁ)aa sen !%rlld when
g CHR- C:-lR) F?ik@b@ alS%lGaryh:lxySé@fA:)xy, vvbmm@yl&ﬁgswmbcydgéalﬁyléig eit hﬁr g
i rect inked, t.0 i, iSs an i endent substituent on L an
Ais anyi na%%%%ﬁé'ﬁﬁy's@@%*w%%rﬁW%H’"E‘?’ #ﬁﬁ%r}?‘ﬁmn?’rﬁ% Bent
jmubst Ll@ﬁﬂhe@émlmheptﬁﬂoélkﬂ?ﬁl@am GH(eFi'ggEyc[oﬁlkﬁhlﬂ]hi’cE \gith theLlpﬁ'oNBB'A;
en bot t. 1di regt inked to L, or
is an indeg@ggﬁwygﬁﬁg %lgyn?u%‘]t%?g 4?12%1 ?omy OR, CH(R (R),
or ) 25t Ry X B kg afkyhi BACARY, obiRiRd et e S oy
S(02), andhamy@lyl_alkalbsa}uatkﬁam aryﬂa&ym;etelﬁa(rﬂ) gRyhetaroatyRRr ; and
F hdependenf S EH Rl pits s Proviedtngt &Camey e saifelurpionat ecent &
is CH 1N, €@Btituted with X'*;G may be present or absent, and when Gis

present, GIS (CH2)p, (CHR)p, or (CRR )p; when Gis absent, J is
present an¥ ﬁ&WM@x&eaﬂquycenﬂmq& tdo 241k ylthio heeryitliobamirad, (a’aky}m'nined

BT s (O B RS R S o Py g B o
when J is addenyl, sathatkdxy, padexatnidd, aliso@caémdyiammnkaﬂtokpcetrbmyloxy,
U 1 < pr esontBHER doiRIdc, icgien, offio, oF fRES IARLIE oRPRE hotBl "or
absent 20 f aligvi, alksryseand awltmaibbaddgloabﬁzenptnoneﬂbrsdtﬂshmteﬂ with trhgieties)
![(r)\dependean)é Eh%ﬁ@ ggegted%‘kms directly and independently I|inked

present or "absent, and when Mis present, Mis

0, N(R), S, %qg)seléc%g}rgmfrgﬂl&wm@; )p, or (CRR)p; 30p is a

nunber fromO t can e the sanme or different,
each being i ndependently sel ect ed fromthe greup consisting of: 1-1,

Cl-Co al kyl, C2-C10 al en(ysl ﬁ)cyc oaI €8).het erocycl yl ,
al koxy, aryI oxy, alkylihi ~afyl m no ap do, arylthioam no,
aryl carbonyl am no, aryl am nocarboxy, 35al kyl am nocar boxy,

het er oal kyl, heteroal kenyl, al kenyl, al kynyl, aryl-al kyl,
het eroaryl al kyl , ester, carboxylic acid, carbamate, urea, ketone,

al dehyde, _/\\
| AN

wherein k is a number from 0 to 5, which can be the same or different, R"
25 denotes optional substituents, with each of said substituents being

independently selected from the group consisting of alkyl, atkenyl, alkynyl,

aryl, cycloalkyl, alkyl-aryl, hetercalkyl, heteroaryl, aryi-heteroaryi, alkyl-

heteroaryl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,

heterocycloalkyloxy, cycloalkyloxy, alkylamino, arylamino, alkyl-arylamino,
30 arylamino, heteroarylamino, cycloalkylamino, heterocycloatkylamino,

R

(R or g——-—



WO 2007/ 127380PCT/ US2007/ 010255 60 5cyano, nitro, hal ogen,

(cycl oal kyl ) al kyl, aryl, heteroaryl, alkyl-aryl, alkyl heteroaryl,
al kyl - het eygabyl12?@6 (heterocyclyl)al kyl; . . R 304/s200v 010235
(CRR ) can be linked together such thgt the conbination forns a

or heterocyclyl nmoiety; and Rl is carbonyl. 10The conpound
of Structural Forrmula VIl has the structure: or a pharmaceutically
acceptabl e salt, solvate, or ester thereof; wherein in Fornmula VII:
is 0, N(H, or CH2; 15n is 0-4; ceNO %Il'Re Rl is -ON -NR6R7 oro ;
where R6 and sdrewntide alkdtiemryhiodaming, alityisuipol, serlggfonyl,

i ndependent |y

al kenyl , al kyn@%tﬁ%gt% gﬁ%%’%%pﬁ%%ﬁ%’ Eg@@@??%’aﬁ?’{}g%&%gg‘?@%kyl ’

cycl oal kyl

aryl al kyl ,
het er ocycl
R5 can be

from the grosubsttatscswithg<'dor M'%al kyl, aryl and cycl oal kyl : or

h@ﬂi@x@aaWOpymiepodkymathﬁlm@d@*tﬁeym{ ghylureido, halogen, .
| _ . ! / S
{1 b U RS i T RERRS SR Bpfag

t he“sane or I eac ern ecte

alternatively R4 and RS together formpart of a cyclic 5- to 7-
menber ¥ rZigselested ham @hl, RH\Wr €Re noi ety Re-Mbi s represented by)k

where K i syPpld e pralBnf8P4bdent SR {ERRILEND W32 Relected from C=0,

15

20

25

30

35

C=8, C(=N-CN), or S(O3);

Q may be present or absent, and when Q is present, Q is CH, N, P, (CHz),,
(CHR),, (CRR'),, O, N(R), S, or S(O3); and when Q is absent, M may be
present or absent; when Q and M are absent, A is directly linked to L;;

Ais O, CHz, (CHR), , (CHR-CHR'}, . (CRR');, N(R), S, S(03) or a bond;

E is CH, N, CR, or a double bond towards A, L or G;

G may be present or absent, and when G is present, G is (CHz),, (CHR),, or
(CRR),: and when G is absent, J is present and E is directly connected to the
carbon atom in Formula | as G is linked to;

J may be present or absent, and when J is present, J is (CHz)p, (CHR),, or
{(CRR’),, 5(03), 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, 5(0,),
(CH2)p. (CHR) p (CHR-CHR'),, or (CRR}p ;

p is a number from O 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; C1-Cqg alkyl; C2-Cyp alkenyl; C3-Cg
cycloalkyl; C3-Cg heterocycloalkyl, alkoxy, aryloxy, alkylthio, aryithio, 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,

M



61 5 X is selected fromthe group consisting of: where pis 1to 2, ¢
is 1-3 and P2 is alkyl, aryl, heteroaryl, heteroal kyl, cycloalkyl,

di al kyl am Rg@.20@hk¥ksm no, aryl am no or cycl oal kyl am no,PCJfRIS%qmﬁgaa
sel ected fromthe group consisting ofgy aryl, heterocyclyl,

heteroaryl, PrrLrrt:Prrr ,Re y htiy RS RYy Re Re where Y is 0, S or
NH, and Z is CH or N, and the R8 nmieties can be the sane or
different, each R8 being independently selected fromthe group
15consi st n_? of hydrogen, al kyl, heteroal kyl, cycloal kyl, aryl,

het er odr y| nitrageeys BulE] g phqw@pm@atorrmland saig ghkathis b onalthﬂ)amrhon

268;}({53?8%&%&%@%’0%%5&%% ?ﬁggg?{'he co ngoun%}d%blgﬁ/uctural For mul a

VLI has thRerd YSHIHIRY, hélefalky ZaRE: th%r@a IRORIBGE ek,

accept abl e salt sol vate, or ester ere rein’in

Mis 0, N(#ycloatkyl@ng:heterryrivalig] oyma@ mag be@ntienaly hb;!@ﬁt@geﬁ wighkyl
al kenyl , akky ¥im élfﬂsﬁf R kﬁélfernﬁgci{) %ﬁ‘)gﬁ‘cktioﬁmmﬁié@%ﬁl bk hroicdfeX! -

aryl al kyI heteroary , eteroa% eterocyc

het er ddycl Yhighigan beifwr wxpe or gifierent, 3@911\ @ﬁinwndepemd@ntbrma!ﬂpted from
the group consisting of alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloaikyl,
heterocyclic, halogen, hydroxy, thio, alkoxy, aryloxy, alkylthio, aryithio, amino,
amido, ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano,
nitro, sulfonamido, sulfoxide, sulfone, sulfonyl urea, hydrazide, and
15  hydroxamate:;

further wherein said unit N-C-G-E-L-J-N represents a five-membered cyclic
ring structure or six-membered cyclic ring structure with the proviso that when
said unit N-C-G-E-L-J-N represents a five-membered cyclic ring structure, or
when the bicyclic ring structure in Formula | comprising N, C, G, E, L, J, N, A,

20 Q, and M represents a five-membered cyclic ring structure, then said five-
membered 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

ZT

N

N

O

[X}/[D]

25  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®isH,-OH, -OR® -NR°R"’, -C(O)OR®, -C(O)NR°R™®, -CF,, -C,F,,
C,F,, -CF2RE, -R®, —C(Q)R” or NR'SO,R%;
30 (3) R7isH,-OH,-OR830r -CHR’R":;



Pl is selected fromthe group consisting of alkyl, alkenyl, alkynyl,
15cycl oal kyl hal oal kyl ; P3 is selected fromthe group
consisting of alkyl, cycloal kyl, aryl and cycloal kyl fused with aryl;
R4 and R5 wenodraziseae sane or different, each being i ndependentbiozss
selected fromthe group consisting ofsiH, al kyl, aryl and cycl oal kyl ;
or 20 alternatively R4 and R5 together formpart of a cyclic 5- to 7-
menbered ring 5/ such that the noiety R4---R5is represented by
where k is 0 to 2; X is selected fromthe group consisting of:

0,"0 0%e0, Ov . o g 10 .
5 @) R" R" R and R™" are independently selected from the group

consisting of H: alkyl, alkenyl, aryl, heteroalkyi, heteroaryl, cycloalkyl,
aryialkyl, heteroarylalkyl, R™, -CH(R")CH(R")C(O)OR" [CH(R™)],C(O)OR -
[CHRMLC(OINR™R™,CH(R")] 5S(02)R" -[CH(R")J,C(O)R™.~
[CH(R"),S(O2)NR™R™®, CH(R"C(O)N(HICH(R?)(RY,

10 CH(R")CH(RMC(OINR'R™, -CHR")YCH(R")S(0)RY, -
CH(R")CH(R")S(O2)NR™R™, -CH(R")CH(R")C(O)R™, -[CHR")],CH(OH)R",
~CH(R" JC(ON(HICH(R? )C(O)OR", C{OIN(H)CH(R?)C(O)OR™ -
C(O)N(H)CH(R?)C(O)R",CH(R"YC(CN(H)CH(R?) C(O)NR™R™ -
CHR"MC(OIN(H)CH(R?)R',CH(R")C(O)N(H)CH(R?)C(O)N(H)

15 CH(R*)C(O)OR" CH(R"YC(OIN(H)CH(R*)C(O)CH(R¥INR?R™® CH(R")C(O)
N(H)YCH(R*)C(O)N(H)CH(R®)C(O)NR 2R ™ CH(R")C(OIN(H)GH(R?)C(ON(H)
CH(R*YC(ON(H)CH (R*YC(O)OR",
H(R"YC(OIN(H)CH(R)C(O)N(H)CH(R*)C(OIN(H)CH(R* )C(OINR 2R,
CH(R")C(OIN(H)CH(R?

20 YC(ONHICHRYYC(OIN(HICH(R*)C(ON(H)CH(RF)C(O)OR™,
andCH(R")C(O)N(H)CH(R?)C(O)N(H)CH(R*)C(ON(H)CH(R*)YG(O)N(H)CH(
R5) C(OINR'2R™,
wherein R, R?, R¥, R¥, R¥, R", R*?and R*® can be the same or different,
each being independently selected from the group consisting of: H, hatogen,

25  alkyl, aryl, heteroalkyl, heteroaryl, cycloalkyl, alkoxy, aryloxy, alkenyl, alkynyi,
alkyl-aryl, atkyl-heteroaryl, heterocycloalkyl, aryl-alky! and heteroaralky!;

or

R'? and R are linked fogether wherein the combination is cycloalkyl,
heterocycloalkyl, ary or heteroaryt; '

30  RYis present or not and if present is selected from the group consisting of: H,
alkyl, aryl, heteroalkyl, heteroaryl, cyclealkyl, alkyl-aryl, aliyl, alkyl-heteroary,
alkoxy, aryi-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, C4-

35  Cag alkyl, Co-Cyo alkenyl, Cs-Csg cycloalkyl, C3-Cs heterocycloalkyl, alkoxy,
aryloxy, alkylthio, aryithio, alkylamino, arylaminc, amino, amido,



\' '\ / P2N NR6FR/ \ N 0 1113 WO 2007/ 127380PCT/ US2007/ 010255
63 where pisito 2, gis Ito 3 and P2 is alkyl, aryl, heteroaryl,

het er oal kywo 260/abnes Kyl , di al kyl am no, al kyl am no, arylpg¥gaee9610255
cycl oal kyl am no; and R3 ig selected fromthe group

consisting of: aryl, heterocyclyl, 10heteroaryl, ros""ristPrrt N

5 aryithioamino, arylcarbonylamino, arylaminocarboxy, alkylaminocarboxy,
heteroalkyl, alkenyl, alkynyl, (aryl)alkyl, heteroarvialkyl, ester, carboxylic acid,
carbamate, urea, ketone, aldehyde, cyano, nitro, halogen, (cycloalkyalkyl,
aryl, heteroaryl, (alkyl)aryl, alkylheteroaryl, alkyl-heteroaryl and
(heterocycloalkyl)alkyl, wherein said cycloalkyl is made of three to eight

10 carbon atoms, and zero {o six oxygen, nitrogen, sulfur, or phosphorus atoms,
and said alkyl is of one to six carbon atomns;
(6) L’ is H, OH, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, or
heterocyclyl;
(") M’ is H, alkyl, heteroalkyl, aryl, heteroaryl, cycloalkyl, arylalkyl,

15  heterocyclyl or an amino acid side chain;
or " and M’ are linked together to form a ring structure wherein the portion of
structural Formula 1 represented by:

Ye

L'\ 2 1
: N

—(

and wherein structural Formula 2 is represented by:

o
-
\L/ N
G

,5\“’—\&*r'

O

wherein in Formula 2:

20

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)p, (CHR-CHR'),,
(CHR)p, (CRR')p,, 8(02), N(H), N(R) or O; when J is absent and G is present, L
25  is directly linked to the nitrogen atom marked position 2;
p is a number from 0 1o 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
30 independently linked fo E;



\ RB YR8 R8 /.)"\,,, ,RBy Ny RB " ha,

and R8 - .---., ZZ, where Yis O, Sor NH and Zis CHor N
and the RB nnletles can be the same or different, each R8 being

i ndependenvbyomabkmsed ed from the group consisting of hyadcegsmoralokssl ,
het er oal kyl, cycl oal kyl, aryl, heter@aryl, 15heterocyclyl, hydroxyl,
am no, arylam no, alkylam no, dialkylamno, halo, alkylthio, arylthio
and al kyl oxy. The conpound of Structural Formula I X has the
structure: WO 2007/127380PCT/ US2007/ 010255 64 or a pharmaceutically
acceptable salt, solvate, or ester thereof; wherein in Fornula |X M

is 0, NQ 1% isFesau or absentyand ven Cgs presgntyRés (G CHIYke (CHRRERY

oro; wher eCRR AR (BRRRBNWARNIB & 8B88Nt0N ifhhriekBreMd Ea3eliteBB) Bshnected
i ndependent I%] sel ected fromthe group consisting of hydrogen, alkyl,

al kenyl , adgsAarbeR e aied pefticBal:kyl , cycl oal kyl al kyl, aryl,
aryl al kyl , thtpeéaafwr,aba@meraﬂawﬁ@{ @’%pr@ﬁrﬁrQ%’NRf'PR (CR—CR)

het erocycl | al ky gggrox&/ am no, aryl am nao 15and a am no;

and R5 can(HéZl?'h 'al)ﬁf@'éﬁtCHgdekpb@Rm ﬁ%éﬁ@ﬁé@m S)F‘Q‘S
sel ectgyl fapsRithR 9D GRhEPAFEG] srmce@ftolmk oﬁ{uﬁh,m@épénd%ﬂds@w&itwﬂaﬂ ;
or alternatlvely R4 and R5 toget ebmformpart of

7-
menber ed rirgpid iRdenansent gebstituent bing selected from wOR %H(R)(R) S(O)o 2R
or —-NRR’ or (iii) absent; when both Q and M are absent, A is either directly

linked to L., or A is an independent substituent on E, said independent
substituent bing selected from -OR, -CH(R}R'), S(O)p2R or —NRR’ or A is

15  absent;
A is present or absent and if present A is O, O(R), (CHz2),, (CHR), , (CHR-
CHR'), (CRR)p, N(R), NRR’, 8, 8(03), -OR, CH(RXR") or NRR’; or A is linked
to M to form an alicyclic, aliphatic or heteroalicyclic bridge;

M is present or absent, and when M is present, M is halogen, O, OR, N(R), S,
20 3(Og), (CH2)p, (CHR), (CHR-CHR')p, or (CRR')p; or M is linked fo A to form an
alicyclic, aliphatic or heteroalicyclic bridge;

(8) Z'is represented by the structural Formuia 3:

Y*“"VV"*—Z——§~

R31
wherein in Formula 3:

25 Y is selected from the group consisting of: H, aryl, alky!, alkyl-aryl, heteroalkyl,
heteroaryl, aryl-heteroaryl, alkyl-heteroaryi, cycloaikyl, alkyloxy, alkyl-aryloxy,
aryloxy, heteroaryloxy, heterocycloalkyloxy, heteroalkyl-heteroaryl,
heteroalkyl-heterocycloalkyl, cycloalkyioxy, alkylamino, arylamino, alkyl-
arylamino, arylamino, heteroarylaming, cycloalkylamino and

30 heterocycloalkylamino, and Y is unsubstituted or optionalty substituted with

one or two substituents which are the same or different and are independently
selected from X' or X2

X" is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or



Ny XxX.)<NH-1 noiety R4 RS5is represented by 20 X is selected fromthe
group consisting of: WD 2007/127380PCT/ US2007/ 010255 65 and O
where pis 1 to 2, gqis Ito 3 and P2 is alkyl, aryl, heteroaryl,

het er oal kyWwp 20yxiwmah kyl , di al kyl am no, al kyl am no, arylmgmm)mgss
cycl oal kyl am no; and R3 is selected fsom the group consisting of:
aryl, heterocyclyl, heteroaryl, rrrsrrisM: YR8 R83 Y R8 where Y is O,
Sor NH and Zis CHor N, and the R8 noieties can be the sane or
different, each R8 being independently selected fromthe group

consi st ng of hydr ogen, , heteroal kyl, cycloal kyl, aryl,
het er oat yI I %Wl?@w %nd th'a ey pstitdied ey, ocawamw@stntauemwmﬁ@ or

di al kyl am Are baixd? rr%ﬁé%lé‘é%bﬁleh%re%é’éérhb%r%@h@ﬁ@ébé inlBBeG@LRAM N

of Structural Fo[rml a X has the structure:
2007/ 127388®€4%ed52007/ 010255 66 A

2 is hydroxy, alkoxy, alkyl, alkenyl, alkynyl, aryl, aryloxy, thio, alkylthio,
arylthio, amino, alkylamino, arylamino, alkylsulfonyl, arylsulfonyl,

10 alkylsulfonamido, arylsulfonamido, carboxy, carbalkoxy, carboxamido,
alkylcarbonyl, arylcarbonyl, heteroalkylcarbonyl, heteroarylcarbonyl,
sulfonylurea, cycloalkylsulfonamido, heteroaryl-cycloalkylsulfonamido,
heteroaryl-sutfonamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,
arylureido, halogen, cyano, or nitro, and said aikyl, alkoxy, and aryl are

15 unsubstituted or optionally independently substituted with one or more
moieties which are the same or different and are independently selected from
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyt;

20 Zis O, N, C(H) or C(R);
R* is H, hydroxyl, aryl, alkyl, alkyl-aryt, heteroalkyl, heteroaryl, aryl-heteroaryl,
alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocycloalkyloxy, heteroalkyl-heteroaryl, cycloalkyloxy, alkylamino,
arylamino, alkyl-arylamino, arylamino, heteroarylamino, cycloalkylamino or

25  heterocycloatkylamino, and R®' 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, cycioalkyl-alkyl, heterocyclyt,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkytheteroaryl, or
30  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, alkyithio,
arylthio, amino, alkylamino, arylamino, alkylsulfonyl, aryisulfonyl,

35  alkylsulfonamido, aryisulfonamido, carboxy, carbalkoxy, carboxamido,
alkylcarbonyl, arylcarbonyl, heteroalkylcarbonyl, heteroarylcarbonyl,



\E/O 50R3 or a pharnaceutically acceptable salt, solvate, or _
ester thereof; wherein in Formula X Rl is NHRO, wherein RI is
H al kyl -, wals@nytsse al kynyl -, aryl-, heteroal kyl, het eicqary¥dorniozss
cycl oal kyl -, heterocyclyl-, arylal kylss, or heteroarylal kyl; 10A and M
can be the sane or different, each being independently selected from
R, OR, NHR, NRR , SR, SO2R, and halo; or A and Mare connected to
each ot her such that the noi ety: A L-EZ sisr shown above in
Formula_l forns ejt a three, four, six, seven or eight-15 nenbered

cycl oalkyl cyeloglgylsu %n%m@wt hisrpapkavserikyisulfenamidoa six to
t en- m?nberﬁdte&b#ﬂylsmﬁanamfdd%Iﬁcﬁ(ybﬁfbd?ﬁlﬁ?ﬁhédam@%@:’a‘?%%llox a F@:&élﬁb or

. and can be

R L
ﬂle) samaI g?%‘fl—'bﬁdé?'céﬁaogeé‘aG%%‘élqd“@@l b paid Al Sfkeey, @pdeadyirarem t he
group consupsubgivedd bk o?ﬂicmé[ly indedntly sBbkttId wits bRk Oog! Jﬁ)ﬂke 1

het er oal kyl het er ocycl yl - I- heteroaryl -, (cycloal kyl)al kyl -,
(het er ocygm ?téﬂ%glh"?h apyhe aﬁm or diffeienk 8ne PR indepgnigntly sglected from’

al t er nag el Wik, annyi, dl@%%yc@aﬁcﬂ%ﬁ@}@iﬁ@; %@é}o%&]ﬁr such t hat

f to e nenber ed het erocyc
955712(2);?;59’@#%%@@@?;4 g@dz@!;ylgwl arylalkyl, hetgroa)t{yl alkylheteroaryl, or

heteroarylalkyl;

W may be present or absent, and if W is present, W is C(=0), C(=S), C(=N-
CN), or S(0Oz);

15 (9) X is represented by structural Formula 4:
(O)e
il
— (CH)a— (C=C)b— (O)c ~— (S)d (A} —
! a0l P
R2 R30R 30 R

wherein in Formula 4:
ais2,3,4,5,6,7,80r9;
b,c,d,eandfare0, 1,2, 3,4 0r5;
20 AisC,N,SorQ;

R* and R* are independently present or absent and if present can be the
same or different, each being independently one or two subsiituenis
independently seiected from the group consisting of: H, halo, alkyl, aryl,
cycloalkyl, cycloalkylamino, cycloalkylaminocarbonyl, cyano, hydroxy, alkoxy,

25 alkylthio, amino, -NH(alky!), -NH(cycloalkyl), -N(atkyl)z, carboxyl, C(O)O-alkyl
heteroaryl, aralkyl, alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl,
heteroaralkenyl, hydroxyalkyl, aryloxy, aralkoxy, acyl, aroyi, nitro,
aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyl,
heteroarylsulfonyl, alkylsulfinyl, aryisulfinyl, heteroarylsulfinyl, arylthio,

30 heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyalyl,
heterocyclenyl, Y1Y2N-alkyl-, Y1Y2NC(O)- and Y1Y2NSO,-, wherein Y1 and Ya
can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, and aralkyl; or



00 R15 RI-5.NG _,/ R15- N R17 R18.Rl15r R17 Ric'.Rh R17 R18 wher ei n
Gis NH or O0; and R15, R16, Rl17 and R18 can be the sane or different,
each being independently selected fromthe group consisting of H,

al kyl , hetwoaead7kyisse al kenyl , het eroal kenyl, al kynyl, hetcensalokyioyis,
cycl oal kyl, heterocyclyl, aryl, aryl agkyl, heteroaryl, and

heteroaryl al kyl, or alternately, RI5 10 and R18 are connected to each
other to forma four to eight-nenbered cycioal kyl, heteroaryl or
heterocyclyl structure, and |ikew se, independently R17 and R18 are
connect ed tggeach Qther to forma three to eight-nenbered cycl oal kyl

or het et ockfcl §1d Rihareiinkesiogeter syrh thattpe Coﬁmaﬂ%’éﬁ @ncdippatic or

cycl oal kyl héterb@iphiaas ekt ofPiC@raRdndnsubsti tuted or optionally
i ndependent|y substituted with one or nore noieties selected fromthe

group consR¥ isgesdnt d‘r}éﬂfs@m/an@ifkﬁéyentaé vheXy twb BuBstitabktg! t hi o,
arylthio, am no am no, arylamno, alkyl sulfonyl

aryl sul fon&rl‘PeP‘é'ﬁ?i‘F%’}Ya?ﬁ'ﬁBteEJTW the grHp CQT@E%H“Q@H‘C 'I" a%k?ﬂétﬂ?tﬁwido
aryl sul f onand dgicok®lp, carboxy, carbal koxy, car boxam do, 20

al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do, aryl ureido,

hal o, byano, (a0d ni t Dds representedrbyosteuctun 6ormols, 5:t he "at | east one

conpound” is a conp d of structural Fornmula Xl: WO 2007/127380
PCT/ US2007/ 010255 ]\ /A L--EO
—(CH)g_(C)h—— @ — (A)km—(C—C)I — (CRm —

wherein in Formula 5;:

R%, R®¥ and R* are present or absent and if present are independently one or
" two substituents independently selected from the group consisting of: H, halo,

15  alkyl, aryl, cycloalkyi, cycloalkylamino, spiroalkyl, cycloalkylaminocarbonyl,
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alky!), -NH{cycloalkyl), -
N(alkyl)z, carboxyl, ~C(O)O-alkyl, heteroaryl, aralkyl, alkytaryl, aralkenyl,
heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxyalkyl, aryloxy, aralkoxy,
acyl, aroyl, nitro, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyt,

20 heteroarylsulfonyl, alkylsulfinyl, arylsulfinyt, heteroarylsulfinyl, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyclyl,
heterocycienyl, Y1Y2N-alkyl-, Y1Y2NC(O)- and Y;Y;NSO,-, wherein Y, and Y,
can be the same or different and are independently selected from the group
consisting of hydrogen, alkyl, aryl, and aralkyl; or

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

gis1,2,3,4,5,6,7,80r9;
h i, Lk,landmare0,1, 2, 3, 4 or 5;: and
AisC,N,SorQ,

30 (11) provided that when structural Formula 2:



50R3 or a pharnaceutically acceptable salt, solvate, or ester
t hereof; wherein in Formula Xl: RL is NHR9, wherein RO is H,
al kyl -, al kenyl -, al kynyl-, aryl-, heteroal kyl, heteroaryl-,
cycl oal kylwo 20etiemecycl yl -, aryl al kyl -, or het eroaryl alPkylus20b@sozssd M
can be the sane or different, each berng i ndependently sel ected from
R, NROR19, SR, SO2R, and halo; or A and Mare connected to each other
(in other words, A-E-L-Mtaken together) such that the noiety: A
NL-E/ ssi S shown above in Formula |I fornms either a three, four,
si X, seven or elght 15 nmenbered cycl oal kyl, a four to eight-nenbered
heterocyclylﬁ{ x to ten-nenbered aryl, or a five to ten-nenbered
|s

het er oar yl H) or C(R; Lis C(H, R, CHC R, or C(R) CHz;
R R, R, and R3Ecan be the sane or different, each being

20i ndependentl eIGbct ed fromthe group consi sti ng of H, alkyl -

al kenyl -, al aIkyI , heteroal kyl -, heterocyclyl -, aryI-

het eroaryl -clycl o kyl)al kyl -, (heterocyclyl)alkyl-, aryl-alkyl -

and het®ro yI al kyl®; or alternately Rand R in NRR are connected

to each otp that NROR19 forms a four to eight-nenbered
heterocycl is selected fromthe followng noieties: WO
2007/ 127388PCT/ US2007/ 010255 69

R W R
s

and
10 W' is CH or N, both the following conditional exclusions (i) and (i) apply:

conditional exclusion (i): Z' is not —NH-R%, wherein R*® is H, Cgor 10 aryl,
heteroaryl, ~C(0}-R¥, ~C(O)}-0OR¥ or —C(O)-NHR¥, wherein R¥ is C.galkyl
or Ca 5 cycloalkyl; —

and

15 conditional exclusion (ii): R" is not —=G(O)OH, a pharmaceutically acceptable
salt of ~C(O)OH, an ester of —~C{(O)OH or —G(O)NHR®® wherein R® is
selected from the group consisting of Cy_g alkyl, Ca_scycloalkyl, Cgt 10 aryl or
Cr_1s aralkyl.

The compound of structural Formula VI has the structure,
Q‘“"---

i

M. _E

/HKN\/”\ P
Cap.\ /N\/l% 3
fp

20



wherein V39 and Y3lare selected fromO, O T2 T3 O Tr "1\11 uN u T3+3
O NNu T2 T3 AH TION, u t3 n T4 orT2 T3 where u is a nunber 0-6; X
Is selected fromO, NR15, NC(O)R16, S. 5(0) and 502; Gis NH or O;
and 10R15,wR2é7/1RBF R18, r< n 19, T1, T2, T3 and 14 caaThS:a0he10gsme
or different, each being independent|3 selected fromthe group
consisting of H alkyl, heteroal kyl, al kenyl, heteroal kenyl, al kynyl,
het er oal kynyl, cycl oal kyl, heterocyclyl, aryl, arylalkyl, heteroaryl,
and heteroarylal kyl, or alternately, Rl7 and R18 are connected to

each other athree t | ght - ere oal k

het er ocg;cl ?/'IEQ’HC?UJQS pimg}ang&é@ﬁac&pp Fc'isaigsk \yaggsypr %&qrg AREgH:

cycl oal kyI Ly Eﬁa Eﬁ}l can be unsubstitut ed or optionally

[ ndependen y < ?I tulg| Wi th one or nore noieties selected fromthe

O o1 P oSN HE g LU0y, ROyt R3S Sret oty ki
heteroaryi cycloalkyl alkyloxy, alkyl- aryioxy, aryloxy, heteroaryloxy,
heterocyclyloxy, cycloalkyloxy, amino, alkylamino, arylamino, atkyl-arylamino,

10 arylamino, heteroarylamino, cycloalkylamino, carboxyalkylamino, arlylalkytoxy
or heterocyclylamino, wherein each of said alkyl, alkyl-aryl, heteroalkyl,
heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy,
aryloxy, heteroaryloxy, heterocycliyloxy, cycloalkyloxy, amino, alkylamino,
arylamino, alkyl-arylamino, arylamino, heteroarylamino, cycloaikylamino,

15 carboxyalkylamino, arlylalkyloxy or heterocyclylamino can be unsubstituted or
optionally independently substituted with one or two substituents which can be

the same or different and are independently selected from X' and X2:
P’ is -NHR;

X' is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyciy!,
20 heterocyclylaikyl, aryl, alkylaryl, arylalkyl, arytheteroaryl, 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;

X?is hydroxy, alkyl, aryl, alkoxy, aryloxy, thio, alkylthio, arylthio, amino,

25  alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido,
arylsulfonamido, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkyfureido, 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

30  the same or different and are independently selected from alkyl, alkenyi,
alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, heterocyclylalkyl, aryl,
alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylamino,
alkythetercaryl and heteroarylalkyl;

W may be present or absent, and when W is present W is C(=0),
35  C(=8), C(=NH), C(=N-OH), C{=N-CN), S(O) or S(03);



20aryl sul fonyl, sul fonam do, al kyl, aryl, heteroaryl,

al kyl sul fonami do, aryl sul fonan do, keto, carboxy, carbal koxy,

car boxam do, al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do,
aryl ur ei dowohel7a27380ano, and nitro. The conmpound of St PaTiUSe@IN10255
Formula XIl has the structure: WO 237/ 127380PCT/ US2007/010255 70
A\-H R3 50 or a pharmaceutically acceptable salt,

sol vate, or ester thereof; wherein in Formula XlI: Rl is NHRO,
wherein RO is H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroal kyl,

et or od vl al ky! & QWL RiESGE 2h ABE Tt End wrEn!R Tplesant.dd s MR AtBIng
i ndependenCRFGHRL dCHadh, fICHIRR, (CRRHERCHIRRHR BRO, SOZRO)ang(Og),0; or
A and Mar wné&R Qﬁ'%cél?é?entt,%qgﬁp eﬁﬁgreéiresclt'l%ninkgg tto tAhc?r (ﬂ? f\ﬁtsya:n ipl/dAeg\Jerlfdent
substituent on L and A is an independent substituent on E, with said
independent substituent being selected from —OR, ~-CH(R'} , S(O)2R or —
10 NRR’; when both Q and M are absent, A is either directly linked to L, or A is
an independent substituent on E, selected from —OR, CH(R)R’), -S(O)2R or
—NRR";
A is present or absent and if present A is —~O-, -O{R) CHz-, (CHR),-, -
(CHR-CHR")p-, (CRR"),, N(R), NRR’, S, or 8(05), and when Q is absent, A is —
15 OR, -CH(RXR') or —NRR’ ; and when A is absent, either Q and E are
connected by a bond or Q@ is an independent substituent on M;
E is present or absent and if present E is CH, N, C(R);

G may be present or absent, and when G is present, G is (CHz)p,
(CHR)p, or (CRR’),; when G is absent, J is present and E is directly connected
20  to the carbon atom marked position 1;
J may be 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:
L may be present or absent, and when L is present, L is CH, N, or
25 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), (CHz)p, (CHR),, (CHR-CHR'),, or (CRR),;

30 p is a number from O to 6;

R, R and R® can be the same or different, each being independently
selected from the group consisting of: H, C-Cug alkyl, Co-C1o alkenyl, C3-Cp
cycloalkyl, C3-Cg heterocyclyl, alkoxy, aryloxy, alkylthio, arylthio, amino,
amido, arylthioamino, arylcarbonylamino, arylaminocarboxy,

35  alkylaminocarboxy, heteroalkyl, heteroalkenyl, alkenyl, alkynyl, aryl-alkyl,
heteroarylalkyl, ester, carboxylic acid, carbamate, urea, ketone, aldehyde,



syrr shown above in Formula | fornms either a three, four, six,
seven or eight-15nmenbered cycloal kyl, a four to eight-nenbered
heterocyclyl, a six to ten- nenbered aryl, or a five to ten-nenbered
het er oaryl woRodm12@¢8H) or L is C(H, C R, CHRC R, or G@GkoR2zsR ,
R2, and R3 can be the same or differest, each bei ng 20i ndependently
selected fromthe group consisting of H alkyl-, alkenyl-, alkynyl-
cycl oal kyl -, heteroal kyl -, heterocyclyl-, aryl-, heteroaryl -
(cycloalkyl)alkyl , (heterocyclyl)al kyl - » aryl -al kyl -, and i

i RR onnect e o]
bttt L e T e e
heterocycl ylkylhéd@o&ﬁ,ﬂ,?él&ﬁﬂ%@ﬁﬁﬁélM@H&&Bﬁﬁﬁ)aﬂyl, . 0 R16 ON
5Fi z19gir R18 wherein Gis NH or 0; and Rand R19 can be the sane or
di fferent, eachRoanhg’ im(dﬁ@lé’t)d:antﬂwhrﬁebetogelﬁef s0ch thlttlig Gu}hbinaltign I
consi stin roalk al . ken het er oal kenyl, al kynyl,
het er oal kgny SH‘" C@%‘8¥¢‘K’ ?'ﬂhe?ﬁﬁ?&(% qt\}l ry‘i@aryl aryl al kyl ,
het er oar yl , Q§% 65 ryIaIkyI or alternately, (i) either R15 and
R15 are connecte @gch other to forma four to eight-nenbered
O ot T oo Thetor A S HLESRIBTU Pt oSl gier to form
a
i ndependently, R17 ang 'R18 are connected to each other to forma _
three to 15 ei ght-nenpered cycl oal kyl or heterocyclyl; wherein
each of said al kyl, het eroaryl, cycloal kyl or heterocyclyl can
be unsubstituted or opt#onglly i ndependently substituted with one or
nore noi eti es sel ected Jeorm e group consisting of: hydroxy, alkoxy,
aryl oxy, thio aIkyItHDo arylthio, amno, anmido, alkylanino,
aryl am no, sulfony 120 sul fonyl, sul f onam do,
alkylsulfonaqi v al kyl, aryl,

or a pharmaceutically acceptable salt, solvate, or ester thereof:
wherein in Formula VII:
M is O, N(H), or CH3;

15 nis 0-4;

MN._o
R'is -ORS, -NR°R” or cﬁf 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,
20 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
Y
moiety Re<RS is represented by ) where k is 0 to 2:



het eroaryl, keto, carboxy, carbal koxy, carboxan do,

al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do, aryl ureido,

hal o, cyano, and nitro. The conpound of Structural Fornmula XIll has

t he structwioeoo7A2138E0 O OR20 OR3 WD 2007/ 127380PCT/ US20QB101/0025 72
50r a pharnmaceutically acceptabl e salét, solvate, or ester thereof;

wherein in Fornmula Xl I1: Rl is NHR9, wherein RO is H, alKkyl-
al kenyl -, al kynyl -, aryl-, heteroal kyl, heteroaryl-, cycloal kyl -
het er ocycl yl -, aryl al kyI , or heteroarylalkyl; A and Mcan be the
same or. di f. Lent c ern i nde enden ly 10 selected fromR, OR
NHR, NFﬁ? g%@%ﬂe ﬁéir%"pﬁ? Mare connected to each ot her
(in other vvords A-E-L Mtaken together) such th the noigty: oM /A
L-E shovm,dﬁ ern\‘go wAula | forns hree, four, X,

o ei ht-nﬁgpe’ret;j

seven or ei gﬁ menbete IoaI f ur
heterocycl§l, & six t® te /(r:g)t“oered aryl ojra ™NwE€ ¥ o ten-nenber
het er oaryl ; E is C(H or Lis C(H, R, CH2C(R),, or C(R)CHZ;

R, R, R2, and R3 can be the sane or different, esach bei ng
20i ndepend sel ect £d t he gro consr st H, al kyl -

al kenyl - yny/p- - ﬂa het yL]" G.Lyl , aryI
heteroaryl § 3 (het,@’ C*y/ yl)al k aryl al kyl -
and heteroar?l -al kyl -; orO aI ernatel ¢ R and R. in NRR' are connect ed

to each other such that NRR forns a four to eight-nenbered

het erocycl yl; 25 an is)sel ected fro he follow ng noieties: R 2
q
N and o
o)

where pis 110 2, q is 1-3 and P2 is alkyl, aryl, heteroaryl, heteroalkyi,
cycloalkyl, dialkytamino, alkylamino, arylamino or cycloalkylamino:;

10 and

R? is selected from the group consisting of: aryl, heterocycliyl, heteroaryl

Pe N 1 ey o~
l IS, 0% o
Y»\I\S,RS ’ /YLRB RS /Yﬂ =8 /Y»\RB
RB , ’ 7

3

RS RS
/ ltl R8 / 'tl /Z/—l}i / '}‘
E’C)"ta A e S A
RS, . ‘
= = “LLL‘L -
R— R— a )
> f‘;‘ ’ > an >

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

15 consisting of hydrogen, alkyl, heteroalkyl, cycloalkyl, aryl, heteroaryl,
heterocyclyl, hydroxyl, amino, arylamino, alkylamino, dialkylamino, haio,
alkylthio, arylthio and alkyloxy.



ORI 915 0 R19 R15ANG -rotR AG 0O N Ft16 R17R18 ,| R20R17 R18| R17 R18
00 R19 RI5NI R20 nl17 R18 ' 0 R19 G R19 N R20-1"0 7 R18 WD

2007/ 12738@BChéAd924807/ 010255 73 R15 N N R1I6R16 R17 R1%@nR2887810255
R 'NO-j R2oLo R17 R16 wherein GisgpNH or 0, and R15, R16, R17,
R18, R19 and R2 can be the same or different, each being

I ndependently selected fromthe group consisting of H, Cl-Cl10 al kyl,
Cl- C10 heteroal kyl, C2-al0 al kenyl, C2-Cl0 heteroal kenyl, C2-C10

5 The compound of Structural Formula VIl has the structure:

or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula Vill;
Mis O, N(H), or CHz;
10 R" is ~C(O)NHR®, where R® is hydrogen, alkyl, alkenyl, alkynyi,
heteroalkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclyl, heterocyclylalkyl, hydroxyl, amino, arylamine or

alkylamino;

Py is selected from the group consisting of alkyl, alkenyl, alkynyl,
15  cycloalkyl haloalkyl;

P3 is selected from the group consisting of alkyl, cycloalky!, aryl and
cycloalkyl fused with aryi;

R?and R® can be the same or different, each being independently
selected from the group consisting of H, alkyl, aryl and cycloalkyl; or
20  alternatively R* and R® together form part of a cyslic 5- to 7- membered ring

X N\
N
X ~NH-= )
such that the moiety R*” "R%  is represented by k  where kis 0to 2;

X is selected from the group consisting of:
o] [»] /0
N

X
N 5 N N Ny

/ N . Y e ,
- \// , - T />J [ ' N\/vliz‘ , NERCR- I ‘/>J



al kynyl, C2-C10 heteroal kynyl, Ca-CB cycl oal kyl, Ca-CB heterocyclyl,
aryl, 10 heteroaryl, or alternately: (i) either R15 and R16 can be
connected to each other to forma four to eight-nenbered cycl oal kyl

or heterocWRI125Y R15 and Rig are connected to each SCRAP2F1Hm a
five to eight-nmenbered cycl oal kyl or‘ﬁeterocyclyl, or R15 and R2 are
connected to each other to forma five to eight-nenbered cycl oal kyl

or heterocyclyl, and (ii) |ikew se, independently, 15 R17 and R18 are
connected to each other to forma three to eight-nenbered cycl oal kyl
or heterocysl yl, wherein each of sai | kyl, aryl, heteroaryl,
cycl oal kyl o biero )gan be ubstit # optionally

i ndependent T ys2ltbsti t UTed MLEh onegP~adr e noi atl'es™sel ected from the
group consi sS?i MYy of ; hydt dkxy, al k€xy® aryloxy, ahio, -20al kylthio,

aryl thi o, am no, 3 al kyl am no, ,aryl am no, al kyl sul fonyl,
aryl sul fonyl, sul ardo, al kyl sul {8nam.,do, aryl sul fonani do, keto,
car boxy, carbal kox 2\ am dg, al Koxycar benyl ami no,

al koxygar bonyl oxy, yl urei do. “aryl 9rei do, hal o, cyano, and nitro.

The conpound of Structural [For a XLV . has the structure; WO

2007/ 12 7380PEHRERP06 7/ 610558 17‘{5“4 Snd PYic alkyl, &ryl. pgteroaryi betprenlky.

phar maceut i caytipakgk eflyia@irsd | dkylsinoa hBlamindest §ciddngi&fiho; Wher ei n

in Forrmula XIV: Rl is NHRO, wherein RO is H, alKkyl-, alkenyl-,

al kynyl -, and/|l -, heteroal kyl, heteroaryl-, cycloal kyl -,

het erocycl yl -, arylal kyl-, or heteroarylal kyl; 10A and M can be the

sane or differ R is siettet diony thengropprateststing o6l @gl, edtdrooyely® OR,  NHR,

NRR IP?R ,%'{)gﬁg)a@nd hal o; or A and M are connected to each other such
e noi et

t hat t y: EZA \"ss shown above in Fornula | forms either a
three, fours{ six, sevepfor eight-1b menbergd cycloal kyl, a four to
ei ght-menber%n‘l\lhete ocyc/ i, a six ten- red aryl, or a five to
t en- menber ed t}ékq\‘r,«far’yl; YE)L&gC( (%;&C:Ra \)\Ra
R , r r
RB RB
o AN T
WZL/C»\N;R gg/(/:’-&\RB % / » / »\RB’
RB’ ’
= = ‘LLL"I- =
RP— | RA— | RS |
7 ;e,!’ ) 7 and K\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, cycioalkyl, aryl, heteroaryl,

15 heterocyclyl, hydroxyl, amino, arylamino, alkylamino, dialkylamino, halo,
alkylthio, arylthio and atkyloxy.

The compound of Structural Formula X has the struciure:



Lis C(H), C, CH2C=, or CCH2; R R, R2, and R3 can be the sane or
different, each being 20 independently selected fromthe group
consisting of H alkyl, heteroal kyl, al kenyl, heteroal kenyl, al kynyl,
het er oal kyWQI200709BB®al kyl , heterocyclyl, aryl al kyl, hetP€Ta®eapr/010235d
heteroaryl al kyl, or alternately R and#R in NRR are connected to
each other such that NRR forns a four to eight-nenbered

het erocycl yl; WD 2007/ 127380PCT/ US2007/ 010255 75 R1,8. o R17 R18
4. ,SCKG 0 0 R17 R18 R16 R1.8;s\G 75 0 b 17 R18 R16 017 |'R18 R15 '
S.(L')<GL 0/ CDh, ~ wherein Gis NH or 0; and R18, R16, R17
and R18 can be thetsame or different, each being independently

sel ected fromthe p consisting of H, alkyl, heteroal kyl, al kenyl,
het er oal kenyl , al k ,bpeteroalkynyl, cycl oal kyl, heterocyclyl,
aryl, and heteroaryl{ ofdalternately, (i) RL5 and R16 are connected
10 to each ot her to &four to eight-nmenbered cyclic structure,

and (ii)
S MRI
n
5
or a pharmaceutically acceptable salt, solvate, or ester thereof:
wherein in Formula IX:
Mis O, N(H), or CHy;
nis 0-4;
N..0
Pl
~R6
10 R'is -OR®, -NR°R” or ?5/ 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,
heteroarylaikyl, heterocyclyl, heterocyclylalkyl, hydroxyl, amino, arylamino
15 and alkylamino;

R*and R® can be the same or different, each being independently selected
from the group consisting of H, alky!, aryl and cycloalky}: or alternatively R*

and R® together form part of a cyclic 5- to 7- membered ring such that the

H
XN

N
X.><NH—-
moiety RY” TR5 is represented by ) where k is 0 to 2;
20 Xis selected from the group consisting of:

o o]

N\ N P
/s\/b‘lh /s\N /}J ’ \“/H'"L.
1 .

L

\/
o

O

RE

Y



| i kewi se, independently R17 and R18 are connected to each other to
forma three to ei ght-nmenbered cycl oal kyl or heterocyclyl;

wherein each of said alkyl, aryl, heteroaryl, cycloal kyl or

het er ocycl WO 20@mi21580 unsubst it ut ed or optional | y i ndeperraantsben7/010255
substituted with one or nore 15npieti@s selected fromthe group
consi sting of: hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio,
am no, am do, al kylam no, arylam no, alkyl sul fonyl, aryl sulfonyl,
sul f onam do, al kyl sul fonam do, aryl sul fonam do, al kyl, aryl,

het eroaryl, keto, carboxy, carbal koxy, carboxam dp,

al koxycarb 1 no, rbonyl ox al kyl ur g1 aryl urei do,
hal o, cyan angenitr T onpou f Struc aINfgﬁqula XV has
the structure;si W 2007/ 1 38ePET/ US2A/MNe10255 76 ) 171 R20 O
50 or a pharﬁacguticalchhcé%ptabLe Qalt’, solvate, @r ester thereof;
wherein in Formul a XV: Rl is NHR9, wherein RO is H, alkyl|-,

aryl -, heteroal kyl - eteroaryl -, cycloaglkyl-, cycloal kyl -,
aryl al kyl -, or het I kyl; 10E an CDNc\a/qH_be ;nhe same or
5 O

different, each bei
where pis 1 to 2, qis 1 to 3 and P? is alkyl, aryl, heteroaryl, heteroalkyl,

cycloalkyl, dialkylamino, alkylamino, arylamino or cycloalkylamino;

and

R? is selected from the group consisting of: aryl, heterocyclyl, heteroaryl,

ST sz Y, N R
, Do ol o0
Y)\N,RS ) /Y»\Ra =3 /Y» RB /Y»\RB
RS , B ‘

RB R8
N N N N
/(— Y RS /N ! 7y
L e L8N
/ A~ =
re—L | R | ro—l ]
>, ;:F - and %Z
10 ’
where Yis 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,
15 alkylthio, arylthio and alkyloxy.

The compound of Structural Formula X has the structure:



selected fromthe group consisting of RR OR, NHR, NRR7, SR, hal o, and
S(02)R, or E and J can be directly connected to each other to form
either a three to eight-nenbered cycloal kyl, or a three to

ei ght - nenbEoea7neer ocycl yi moiety; 15Z is N(H), NO, oPCO/Usior/moeise
proviso that when Zis 0, O is presert or absent and if Gis present
with Z being 0, then Gis C(=0); G maybe present or absent,
and if Gis present, Gis C(=0) or and when Gis absent, Zis
directly connected to Y; Y is selected fromthe group consisting of:
WD 2007/ 127380PCT/ US{007/ 010255 77 A =0, NH R R7, R2,
R3, R4 and R5 can be the samge or different, each being independently
sel ected fromthe growstl ng of H, ad;kyl , al kenyl -

10al kynyl -, cycl oal kylév\ hey er oal kyl -, hetgrocyclyl-, aryl-

heteroaryl -, WD 2007/127380pPCT/ USZ@O?/ 010R@55 78 a{cycl oal kyI ) al kyl -

(heterocyclyl)al kyl %I al > er -al kyl -, wherein
each of said heteroal kyl , heter aryl cyclyl independently
sul fur sphorus at ons;

has one to SIX oxpgen, nijtrogen
wherein ea g al  oal kylF° alkeﬁyl al kynyl, aryl,

het er oaryl , Ioalk terocyclyl noieties can be unsubstituted
or optionally 0 i ndependently substituted with one or nore noieties
sel ecteéd fromQhe gr®%p consisting of alkyl, alkenyl, alkynyl, aryl,

aral kyl, cych Pﬁ!aﬂéceﬁiﬁ;raﬁ Qﬁé@dt}éble i Qoivgééd'bp)égterttmrggf al koxy,

aryl oxy, alkylthio, arylt am no, am do, 'ester, carbdxylic acid,
car bamat e, whéRan irkBbORSa )@I dehyde cyano, nitro, sulfonam do,
sul f oxi de, sul fone, sulfonyl urea, hydrazide, and hydroxamate. 15The

Cﬁrrpound ?f St rlabtwmaaLRQFWhmdnalRf\(é mamyt-hglkéhmuqitlwr@t- ny!ﬁfhetevl\'ﬁc%aikyl-
phar maceutic cce a sol vate, or ester ereo erein
in Fornul & B&% toaryi, ﬁoal?ky? igierpgy RevIaligylsy o Retrepangialieyl: o) ky | -

al keny)+, al kynyl et er oal k het aryl.- 0 IkyI

het er oﬂc{)ycl yl -, X ﬂda'?' aln_t?e W%PBéV@I’%"tkWC Beimg ind %d‘? ﬂ can
be the sanmtet:tedﬁfdmfér@R HHEH NRRYGR, 8@ meniidly; oeh esdad af‘é om t he

group Consbﬁeroa yné—%m’_%ﬁ%}, 'su%}?ﬂart?lh lﬁﬁ)g%tgal kenyl , heteroal kenyl,

al kynyl yI', CyC yclyl, aryl, aryl al kyl ,
het er oarylm and,peteroarylalkyl,

/
N, >_H'
shown above in Formula I forms either a three, four, six, seven or eight-
15  membered cycloalkyl, a four to eight-membered heterocyclyl, a six to ten-
membered aryi, or a five to ten-membered heteroaryi;

E is C(H) or C(R);
L is C(H), C(R), CH2C(R), or C(R)CH3;

R, R’, R? and R® can be the same or different, each being
20  independently selected from the group consisting of H, alkyl-, alkenyi-,
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 heterocyclyi;

25 and Y is selected from the following moieties:



R16 R17 R18 N-s-/L-"ICG1 w (Ql-2 ws Ao 0O RL: 0 RL7 R18I

PCT/ US2007/ 010255 79 R16 1217 cfWwa '0 R16 0 O Rii R a 0 RlI6 WQ
A, 0 0 RL7 R18 __
- WO 2007/127380 PCT/US2007/610255
67
o R15/OhE\l R16
R15)S(Gh?‘ : R15)YG\;‘" , R,S/JE(G“‘;" :
R17 R13 R17 R‘IB Rﬁr R18
(o] O G
15 15 o\\-’lo
R*o)'ﬁ(‘f:f RSN ‘f‘;.r“ was*u’%(‘;‘:rf‘
R17T R R RITR R’é R17 R18
Rt R® R15 RIS RIS pgis
Rys G"-:';‘ ' R"SWG\\"‘ , (IDWG\J‘; , R"G/NWG\?"

5 OR R'® R geN R R O R17R1® O RrITR®

wherein G is NH or O; and R', R'%, R"” and R can be the same or different,

each being independently selected from the group consisting of H, alkyl,

heteroalkyl, alkenyl, heteroatkenyl, alkynyl, heteroalkyny!, cycioalkyl,

heterocyclyl, aryl, arylalkyl, heteroaryi, and heteroarylalkyl, or alternately, R"
10 and R'® are connected to each other to form a four to eight-membered

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.eterocyctyl

15 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, suifonamido, alkyl, aryl, heteroaryl, alkylsuifonamido,

arylsulfonamido, keto, carboxy, carbalkoxy, carboxamido,

20  alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano

and nitro,

Y

In one embodiment, the “at least one compound” is a compound of

structurai Formula XI:



0 R16 RI2NA, 0G Er R16R17 18 Rla NNG -et. jog R17 R18 R151 N R16
Rai R17 W R15-N a R 2R17 W 5 wherein Gis NH or 0; and R15,arT,
Fes, R19, RaQ¢ 2f3Ae7322, R23, R24 and R25 can be the Sa”@c?stﬂiO?/fn%Es%m’
each bei ng i ndependently selected frqg the group consisting of H,

al kyl, heteroal kyl, al kenyl, heteroal kenyl, al kynyl, heteroal kynyl,
cycloalkyl, heterocyclyl, aryI, aryl al kyl , heteroaryl, and
10heteroarylalkyl, or alternately (i) RL7 and R15 are independently
connected to each other to forma three to eight-nmenbered cycl oal kyl
or heterocyclyl; (ii 5" i kevvi i ndependently R15 and R19 are
connected to each ot h rma four to eight-nenbered

het erocyclyl; (H) | |zv8m seE i ndependent | y 5 and R16 are connected

to each other to form/a foun to eight-nmenbgred heterocyclyl; (iv) 15
| i kewi se i ndependent| 15 ted-R0 each other to
forma four to eight-ne red hdterocydlyl; ( | i kew se

i ndependently R22,and R23 are 2007/4127380 / US2007/ 010255 80

Y. N
h °
5 O R3
or a pharmaceutically acceptable salt, solvate, or ester thereof:

wherein in Formula XJ;

R'is NHR?®, wherein R%is H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-
» heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, or heteroarylalkyl;

10 A and M can be the same or different, each being independently
selected from R, NR°R', SR, SO,R, and halo; or A and M are connected to
each other (in other words, A-E-L-M taken together) such that the moiety:

M, A

N /

/T
V"LL. 55“:
shown above in Foermula | 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), CH,C(R), or C{R)CHa;

R, R, Rz, 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-,
(cycloalkylalkyl-, (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;

25 Y is selected from the following moieties:



5 connected to each other to forma three to eight-nenbered

cycl oal kyl or a four to eight-nmenbered heterocyclyl; and (vi)

| i kewi se i ndependently R24 and R25 are connected to each other to
form a t hrwe 2006/1213ght - menber ed cycl oal kyl or a four toPErFseeonersdsr ed
het erocycl yl ; wherein each of said aliRyl, aryl, heteroaryl,

cycl oal kyl or heterocyclyl 10 can be unsubstituted or optionally

i ndependently substituted with one or nore noieties selected fromthe
group consisting of hydroxy, alkoxy, aryloxy, thio, alkylthio,

aryl thio, anlno am do, alky m no, aryla 300, alkylsulfonyl

aryl sul fonyi , Y °su| f onam do, yI aryl, er , al kyl sul fonam' do,
aryl sul fon ket o, car,-\b cat bal keb‘(sy oxam do,

15al koxycarbg kasm no, al kox bonyl;noxy, harel do, arylureido,
hal o, cyano, and nitro. The c und of Str giural Fornula XVII1 has
the structure: A\-/_E O YoNR3 or a pharmaceutically

accept abl e savhereioYVaand Y¥areselectedfemaof : 20 wherein in Formul a

XVI | : Rl is NHRO, wherein R9 is H, aIkyI-, al kenyl -, al kynyl -,
aryl -, hetergal kyl, heteroay I cl oal’ﬁglm-, etero&ycll -,

aryl al kyl - Tngl?s’i}@ﬁgr%oar yl akkyry-Aand M e gt the % fferent,
each being i ¢deppndent I'y T§e| ected frgmR ,OR'N , SR,

S2R, and hal'd; 6r A and Mare. ~ 25 connect ed to each other such that
the moiety: mA\ 3-551 WD 20071127380PCT/ U82007/0102}55 81 5shown
above in Formula | forns either a th four o éven or eight-
menber ed cycl oaﬂ'kjﬂj\gﬂp r toT nber ed 1hs asix to
t en- nenbered aryl 1,07 12 five to tenrmanbered' hetrgroaryl E is C(H or
0=;

where U is a number 0-6G;

X is selected from O, NR'?, NC(O)R™, 3, S(0) and SO;
G is NH or O; and

10 R'", R', R', R R", T, T2, T3 and T can be the same or different,
each being independently selected from the group consisting of H, alkyi,
heteroalkyl, alkenyl, heteroatkenyl, alkynyl, hetercalkynyl, cycloatkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, R'7
and R' are connected to each other to form a three to eight-membered

15 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, alkyisulfonyl,

20  arylsulfonyl, sulfonamido, alkyl, aryl, heteroaryl, alkylsulfonamido,
arylsulfonamido, keto, carboxy, carbalkoxy, carboxamido,
alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano,
and nitro.

The compound of Structural Formula X1 has the structure:



Lis C(H, G, CRC, or CCHy 10R, R, R2, and R3 can be the sanme or
different, each being independently selected fromthe group
consistin f yl -, al kenyl -, al kynyl -, cycloalkyl =
het er oal k%v% 20é:’“tzerb(;cycl yl -, aryl-, teroaryl -, (cycl ox {Pfﬁ‘”ﬁ”k"z?”
(heterocyclyl)al kyl -, aryl-al kyl-, and heteroaryl -al kyl-; or
alternately Rand R in NRR are connected to each other such that
NRR 15 fornms a four to eight-nenbered heterocyclyl; Y is selected
fromthe foll ow ng noieties: 20where u is a nunber 0-1; X is
selected fromO, NRIE, NC(O)RI6, S, S(0) and SO2; Gis NH or 0; and
RL5, Fes, RL7, ais, RN, -1/ 1-2, and T3 can be the same or
different, each el ngy | ndependent|ly pel ected fromthe group
consi sting of H, alkyl/, 25h teroalhyl het er oal kenyl ,

al kynyl , heteroal kynyls_ cy Réryl, aryl al kyl ,
het eroaryl, and heteroarwal kyl T or al R17 WO

to forma ¥hree t nbered cycl @l kyl @ heterocyclyl;

wher ei n each sai gryl, heteroaryl, cycloal kyl or

het er ocycl yl n be u substltuted or optlonally i ndependent |y
substituted wi h one nore noieties selected fromthe group

consi sting of: hydrox al koxy, aryloxy, thio, 10al kylthio, arylthio,

ami no, am o, 2 BPRUTAGR t‘}a"FéF’?F%FP?PH'@ sak RYIVate: PhR§ler thergpEul f onyi |
sul fonam do, al k eteroaryl, alkyl sul fonam do,

aryl sul f onXAPEN Yrk ?%"mﬁgflgoxy car bal koxy, car boxani do,

ﬁ;rgxygggﬁg”y' 3 UGy R ORLER RO L0yt 2SSl 2L hel -

» heteroaryl-, cycloalkyl-, 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

N /

a
VL""L-. _r!‘rf
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 G(R)CHz;

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-, (heterocyciyhalkyl-, 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 heterocyciyl;

25 and Y is selected from the following moieties:



The corrpound of Structural Formula XVIIlI has the structure: 0 C NH

N B N. --- -.."... (02) S Rs H

N. - 0R2R9 Y -'0 0R3 or a phar maceut | cally acceptable salt, solvate,
or ester t WOr28Qf1273%herein in Formula XVII1: 20Ra is s e [REBIESANTNtIFT he
group consisting of alkyl-, aryl-, hetleroal kyl -, heteroaryl -,
cycl oal kyl -, heterocyclyl-, arylal kyl-, heteroaryl al kyl- , and

het erocycl yl al kyl; RO is selected fromthe group consisting of H,
al kyl, al kenyl, al kynyl, aryl and cycloal kyl; WD

2007/ 127380PCT§HSZOO7/010 5 &5 A and M c b§1st he sane or
di fferent %ac ng I ndependent y sel fr m OR, N(HR
N(RR ), SI-“\R nd Ri&l “énd ao &l to each other

(in other Worcka17 REE- |- Mtakenﬂt%‘ﬁet her) such thﬁtR"Phe moi ety: N-E/ A
sssr shown above in Fornula | forns either a three, four, five, six,
seven or

O R‘IS
15
or R \NJLO)YG"};
5 R19  RI7 R

wherein G is NH or O; and R", R"®, R', R'8, and R" can be the same or
different, each being independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyt, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyt,
10 heterocyciyi, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, (i)
either R™ and R® are connected to each other to form a four to eight-
membered cyclic structure, or R' and R'® are connected to each other to
form a four to eight-membered cyclic structure, and (i) likewise,
independently, R"” and R"® are connected to each other to form a three to

15  eight-membered cycloalkyl or heterocyclyl;

wherein each of said alkyi, aryl, heteroaryl, cycloalkyl or heterocyclyi
can be unsubstituted or optionally independently substituted with one or more
moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, arylthio, amine, amido, alkylamino, arylamino, alkylsulfonyl,
20  arylsulfonyl, sulfonamido, alkylsutfonamido, arylsuifonamido, alkyl, aryl,
heteroaryl, keto, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano, and nitro,

The compound of Structural Formula Xl has the structure:



10ei ght - menbered cycl oal kyl, a four to eight-nenbered heterocyclyl, a
six to ten-nmenbered aryl, or a five to ten-nenbered heteroaryl; E is
C(H or C(R; Lis C(H, R, CHC R, or C(R) O0HZz; R and R can
be the san®ogpo7dt3Ber ent, each bei ng i ndependently sel ecrag2d3Hroesn
the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl -,
het er oal kyl -, heterocyclyi-, aryl-, heteroaryl-, (cycloal kyl)al kyl -,
(heterocyclyl)al kyl -, aryl-al kyl-, and heteroaryl -al kyl -; or
alternately Rand R in N(RR ) are connected to each other such that
N(RR ) for four tq. eight- red heterocyclyl; 20 R2 and R3 can
be the gsarr%rT'B%Ehaﬁ?%‘?@fﬁa?lgtgﬁﬁrﬁggﬂ%ﬁﬂr ﬁﬁ&ﬁ%n@gﬁﬁ%;ﬂ%%r@ ted fromthe

group consj sting-: lkyl, heteroal kyl, al kenyl, heteroal kenyl,
al kynyl , hgﬁéﬁﬁgrﬁ5%§b?@8§¥loalkyI, spi ro-1inked cycl oal kyl,

D001 15 ssopcT; Cesod ity Bkt 95 Y. AB0Y, puRDe kBN RENT bt Ra
moi eti es: AMgerawr Ryriqalkd, heternewlyIRESFRIKER10BheteBaRyIatkyR178 R17

R16 .31-2 N, 15 O %R X 17 RG19-1 R1 CN,,,sc.----"e?ss N, Rl15.-0'
No R17 Ri o b RAmMIM qansbgtheppme Ri gifferent, each being independently

10 selected from R, OR, NHR, NRR’, SR, SO:R, and halo: or A and M are
connected to each other (in other words, A-E-L-M taken together) such that

the moiety:

M A
\L___E/
/

M, J‘Frr
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), CH,C(R), or C(R)CHy3;

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)alkyi-, (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 andY is selected from the following moieties:

R15 O R19 O R19
RS 15
et e o S e ks
17R18 R17 R18 | riITR®
ris R ' R20 ' R20 R ’
RrR19
R1S 19 o
r1s %P a ‘sp R 157 Gy
SN ¥ g5 TN G R i 18
A ;1220 R17 R18 R20 R17 R18 R20 ri7R™



R16 Rts R17 R18 0 0 R17 R18 00, 0 R16 R1..INGst'- StG---.5 R15-.

RisG-is

R191 R17 R18' Rio RlL R18 '0 R17 R18 0 RlI6 R1,6 ,J1, O

R17 R18 OyBLy7bhske9 R .!RAO RIsR17 R1111216  R16 GRB&/R%070lokss

Ri sk

10

15

20

73
15 ? R1g G O\\S,/O R19 G
RSN i RIS SN ¥
17 518 .
R16 ;L%‘ R7RE RZOAO RTR
g
\\’/ O\\é'P !
- 15 -
5\ /\( ¥ R N \N/wie 'l
20 RY7 R18 K16 /'% R17 R®
r2o O

wherein G is NH or O, and R™, R'®, R" , R™®, R™ and R?® can be the same or
different, each being independently selected from the group consisting of H,
C4~C1p alkyl, C4-C1g heteroalkyl, C;-Cyg alkenyl, Co-Cio heteroalkenyl, C2-Cqg
alkynyl, C2>-C1g heteroalkynyl, Cs-Cs cycloalkyl, C3-Cs heterocyciyl, aryl,
heteroaryl, or alternately: (i) either R'® and R'® can be connected to each
other to form a four to eight-membered cycloalkyl or heterocyclyl, or R' and
R'® are connected to each other to form a five to eight-membered cycloalkyl
or heterocyclyl, or R™ and R* are connected to each other to form a five to
eight-membered cycloalky! or heterocyclyl, and (i) 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,
arylsulfonyl, sulfonamido, alkylsulfonamido, arylsulfonamido, keto, carboxy,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy,
alkylureido, arylureido, halo, cyano, and nitro.

The compound of Structural Formula XIV has the structure:

Ne



| ARL7 R18 . R16 R16 Gis,1G...." RI6N 1R17 Ris Rai o0 ansp els sp
Ris)l,, RI5)S-,,NG | ---111IN /Il RI9R20R 1 R19R19 A, Rl17 R18 A R 2
Rio R OR20 Li O R1931, 1:20n,17 R18 R19 " " wherein Gis NH or O;
and R15, R¥O,20R117738R18, R19 and 20 can be the sane or ®CiifisSp@npl028sach
bei ng i ndependently sel ected from thedgroup consisting of H, alkyl,
het er oal kyl, al kenyl, heteroal kenyl, al kynyl, heteroal kynyl,
cycl oal kyl, 10heterocyclyl, aryl, arylalkyl, heteroaryl, and

het eroaryl al kyl, or alternately (i)

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

wherein in Formula XIV:

R'is NHR®, wherein R® is H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-
, heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, or heteroarylatkyl;

10 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, A

N
L
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=;
L is C(H), C=, CHxC=, or C=CHy;

R, R', R? and R® can be the same or different, each being
20 independently selected from the group consisting of H, alkyl, heteroalkyl,
alkenyl, heteroatkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyciyl, 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;

25 and Y 1s selected from the following moieties:



R17 and R18 are independently connected to each other to forma three

to ei ght-nmenbered cycl oal kyl or heterocyclyl; (ii) |ikew se

i ndependently R15 and R19 are connected to each other to forma four

t o ei ght - meoharansket erocyclyl; (iii) 1ikew se i ndepenaemisyoRiB2zznd

R18 are connected to each 15 other tosforma four to eight-nenbered

heterocyclyl; and (iv) |ikew se WD 2007/127380PCT/US2007/010255 85 5

i ndependently R15 and R29 are connected to each other to forma four

to ei ght-menbered heterocyclyl; wherein each of said alkyl, aryl,

het er oaryl , $¥ IoalK% splro Ilnked cycloal kyl, and heterocyclyl can
u bfl

be unsubstit onal R4 ndent | ?jsub’s?ﬁlﬂad with one or
nore noieties seheI:R!-?d fromt hel goHP corisi s@i g GRMBydroxy,

10al koxy, aryloxy, thio, alkylthio, arylthio, am no, am do,
al kyl am no, aryl am no, al kyl sulfonyl, arylsulfonyl, sulfonam de,

al kyl, alkenyl, &%l, heteroaryl ,R1al kyI sul f onani t?, aryl sul f onami do,
ket o, carbox\y®? Gkoxy, ca:p@o al kesg/c ni no,

al koxycar bonyl o ?Q k&kyI ur ei do, ar | do, L7 sano, ‘and nitro.
15The conpound of* Structural Fdrt 5 XI X has t heRstructure: cl/4 o/ 0

OR3 or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Forrgjdsa # X Zis sebec,ﬁ'ed from t he Pgﬁoa}:? onsisting of a

het er ocycl y1s RBoN( H)ngu 1) Rg( al, szz,l\y&t% yel oal kyl ),
-N(cycl oal ky1$2, -NCF=I)r§(aryI SNCarylg2Z - et er®cycl y1),

-N( het er ocycl yl) 2, -N(H) ( het & oar yl), and - het eroary02; R1
is NHR9, wherein R9 is H alkyl-, alkenyl-, aI kynyl -, aryl -

het er oal kyl , g waryl -, cycl b2, heterocycl yIFe16 aryI al kyl -, or
het er oar yl R3 caniNp orandi f f are bei ng
i ndeF)endenl?J'syO 7 R17 R'8 i /lg\b R17 R18 ? R? 0/8\\ RTR1a

wherein G is NH or O; and R"?, R'®, R and R'® can be the same or
different, each being independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, heteroaikenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, and heteroaryl, or alternately, (i) R'® and R'® are connected
10 to each other to form a four to eight-membered cyclic structure, and (ji)
likewise, independently R*" and R'® are connected to each other to form a
three to eight-membered cycloalkyl or heterocyciyi;

wherein each of said alkyl, aryl, heteroaryl, cycloaikyl or heterocyclyl
can be unsubstituted or optionally independently substituted with one or more
15 moieties selected from the group consisting of: hydroxy, alkoxy, aryloxy, thio,
alkylthio, aryithio, amino, amido, atkylamino, arylamino, alkylsulfonyi,
arylsulfonyl, sulfonamido, alkylsulfonamido, arylsutfonamido, alkyl, aryl,
heteroaryl, keto, carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino,
alkoxycarbonyloxy, alkylureido, arylureido, halo, cyano, and nitro.

20 The compound of Structural Formula XV has the structure:;



25sel ected fromthe group consisting of H alkyl, heteroal kyl,

al kenyl ,

het er oal kenyl , al kynyl, heteroal kynyl, cycl oal kyl,

het erocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl; Y is
sel ect ed fwomdznerssol | owi ng noieties: WD PCT/US2007/010255
20071127380PCT/ US2007/ 010255 86 Rl GR s RL7 R18 0 R17 0 ol S R19
R17 R18 R18 Ric 0 W R18

10

15

ZI

or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula XV:

R is NHR®, wherein R? is H, alkyl-, aryl-, heteroalkyl-, heteroaryi-,
cycioalkyl-, cycloalkyl-, arylalkyi-, or heteroarylalkyl;

E and J can be the same or different, each being independently
selected from the group consisting of R, OR, NHR, NRR’, SR, halo, and
S(0O2)R, or E and J can be directly connected to each other to form either a
three to eight-membered cycloalkyl, or a three to eight-membered heterocyclyi
moiety;

Zis 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{0z),
and when G is absent, Z is directly connected to Y,

Y is selected from the group consisting of:



wherein Gis NH or 0; and R15, R16, R17, R18, R19, R2 and R21 can be
the sane or different, each being independently selected fromthe
group consisting of H, alkyl, heteroal kyl, al kenyl, heteroal kenyl,

al kynyl , h&peswakisgmyl , cycl oal kyl, heterocyclyl, aryl pcampbabiybss
het eroaryl, and 10heteroaryial kyl, or77alternately (i) RL7 and R18 are
i ndependent|y connected to each other to forma three to

ei ght - nenbered cycl oal kyl or heterocyclyl; (ii) |ikew se

i ndependently R15 and RI are connected to each other to forma four

to ei ght-nenbered heterocyclyl; (iii) likew se independentl y%|315 and

R16 are connected to each other to fé&& ma four, to ei ght-nenbéred
het er ocycl y|=Ny 15(iv W se i ndent 5 an a
connected t@_each ot herm rma four to eight maHber ’r@

het erocycl y1; = WD 2007/5{2”)\380P:CT/ U /010255 8785 wher ei n Féach of

said al kyl, aryI het eroaryl, cycl oal kyI or het%rocyclyl cgh be

unsubsti t ut e optionally.i ndepende t substift uted w th jpne or
nore noi et %ect ed % he gro |st| JS@T hydrexy, xal koxy,
aryl oxy, thj Ikylthu})—Narylthl 0, no NHal Kyl ani :

aryl am no, al kyI sul forf% aryl sul f8ny| suI fo‘ﬁam do, al kyl, yl,
heteroaryl, al kyl sul fo éﬁfﬁ@@}{ 10 aryl sul f onanf¥us Nkt 0, EaPISONE,

car bal koxy, car boxam do, al koxycar bonyl am no, aI koxycar bonyl oxy,
al kyl ur ei do, al.y rei doR hal o, c|¥ano and nitr& The corrpoun of
P&N"% YO

Structural POy IaXX he str 23 P6p
R3 rYc fi N RAOFON ° ’ N SrP
N
C l VY T H;] ey
NN =04 N=N ’ R
X =0,S,NH

e m“@r% seflise
©/\j’ N/' N/’ =N _N |

)Ir,rr O’/‘L/j\’ QH (j/ Iﬁ kerH'
Q.o g ot

X=0,5 NH
Sl a
. , and O
A=0, 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-, alkenyi-,
10 alkynyl-, cycloalkyl-, heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-,



-a- 15 or a pharnmaceutically acceptable salt, solvate, or ester
thereof; wherein in Formula XXX ais Oor 1; bis O0or 1; Yis Hor
Cl6 al kyI n acyl derivative of forrrul a R7-C( -
sul f onyl ‘?Jgfzgors[ﬁu 321(?R7 S02 wherein 207 is (i) C1_10 al 1[]%(5306}'?'0%]%5
substituted with carboxyl, Cl-6 al kanoyl oxy or G -s al koxy; (ii)
C3..7 cycl oal kyl optional I y substituted with carboxyl, (Cl.6

al koxy) car bonyl or phenyl nmet hoxycar bonyl ; (iii1) Cs or C10
aryl or C7.16 aral k?/ optionally substituted with Cl-6 al kyl,

25hydr oxy, (Flogiivhelkypt (hetatocyclyaisyitarylealkyi-t andtetaradrigyikylorwliéren
Net option ionally
Subst 1 ut ed s Th e s PRyt bRk ol Retera el s R i

Cl-6 al kyl to ¥ Oxy@rm nifreg@mtsulfls O&t’pfﬁsahdmylls arst i tuted with
carboxyl; 30Rs, when present, is ClL.6 alk optionally substituted
with carboxyl : Y5erein egchpokgaid &t&ylih%t?maiérll@ikemyf a@kynylParyi, heteroaryl,

(aI kyI cycl %D’aﬂ%égk%; aandyl%t(g)r g%@?&%?&rgxfaiitﬁ% %ﬂ%%ggff?%g?%lymo

NH- Rzol o iRdgPendentienbsiiied withrae ﬁJlsmar%Hmtwsesjalmteurﬁm theagredp
C3.7 | 0

. el bl 8 LI
aral kyl opRYEREYIthionaesxy. anvioxyy aliyithiosatyithict @rdo vamiqioRE&ter 10or R20

'S Het o éArouayicudd darbifina®l! ted
w th R21, gﬂ wn each R21 %lagldﬁggqéégénﬁn%'gelgl Cg‘?kcf/'l rydr%léh%%%
am no opti C{P ﬁHﬁ‘B”e-o‘i“‘f@W'slUB§t |Wdf%"{!ﬁ%8ﬂd Imﬂrexaamagq sul fonyl
NC2; qlgk SH, h A hal oal‘l§ ;. am do optl onal |l y nono- substituted with
Cl-6 alkyl, C6 P EIHPLLY Of&fuf@fakaﬂmﬂﬁ% the spetuee:

al kyl) - Het; car boxyl ;rar boxgz(zl ower alkyl); Cs or Cl10 aryl, Cr7-16
aral kyl or Het, saR{ ar al kyl or Het being optionally
substituted with R22} in RR2 is G _salkyl; G _6 al koxy; am no
optionally nono- or i

R® % 5

ZT

or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Foarmula XVI:
R is NHR?, wherein R is H, alkyi-, alkenyl-, alkynyl-, aryi-, hetercalkyl-
20, heteroaryi-, 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, heteroalkyl, alkenyl,

heteroalkenyl, alkynyl, heteroatkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaryl, and heteroarylalkyl;

25 Y is selected from the following moieties:



with G .6 alkyl; sulfonyl; NO2; OH SH, halo; haloal kyl; carboxyl;

am de or (lower alkyl)am de; 20R is Cl_6 al kyl or C2-6 al kenyl
optionally substituted with hal ogen; and Wis hydroxy or a

N- subst i t uWedoEnm2T560 In the above-shown structure ofecrhm2monmessnd
of Fornmula XX, the terns P6, P5, P4, ®3, P2 and Pl denote the
respective amno acid noieties as is conventionally known to those
skilled in the art. 25The corrpound of Structural Fornula >0a has the
structure: ,R2 B.,. (CFI2)1-2 0 NOH 0 or a pharnaceutically

acceptabl e salt, ssol vate or ester thereoj wherein in For rruI a XXl: B
is H a 06 ogisCl m kyI Mﬂ(lo al - Het, all
of which 30 ogﬁ 0 I,Ij SH I;S\\ 6k k %‘E,‘JE{E &l koxy; C1.5
al kanoyl ; hydroxﬁ? ydroxyal kyl ; halo ° hal oal kyl ; n‘F’ﬂ*Icfe cyano;

cyanoal kyI a )1 gpti onal | b§t| tut ed A th Cl-6 al kyl; am de, or
(1 ower al kyI ¥ lui| ,O—?L,]Q 5 5\ rRg iy
acyl der| vaﬁl \oé‘}p 5 t:ré(rr)uﬁa Eii‘oC( his a cam Rwof%o& aa‘pR4RQ G‘Tr”

C(0)-; an am de of fornmula R4-N(R5)-C(0)-; a th| oani de of formulr’R™®
R4-N(R5) - C(S)RT or a sul fonyl of for la R4- S0g wher ei n

R4 is (i) Ok eyl prﬂnﬁéﬂ?y sBBgt d wi, DB vl R«.s%&"_
al kanoyl , cfr.gxyt“ Cl_6 alkoxy, ank#o p@vpﬂﬂﬁonaﬁy ggn Rri80r ¢
di - substltuted with CL.6 al kyl, 10amido, or (Iovver al kyl) am%§ P(II)
C3, 7 cycloal kyl, §3_7 cyclsoa koxy, or f4-1Q al kyI cy Hal kyl, all

optionally su,bvstl t uice ydroxy, ca b XYk alko y)m I
am no opt i on@II ‘muptl tRit e ‘f":l 6 Cal, ‘(,2( %
(1 over al ky[) e 15(| i R4 no opti on§I I y mono- For d| subst R7F'ed
with Cl-6 al kyI am do; or (lower al kyI ampde 0 |15V) C6 or
C10 aryl or C7 ci_6 rat al kyl j\ ‘Elonaf‘ ut ,cLWI 1.6
al kyl, " hydr eyl gahdm-{ | Bie Ogini dq 7 Fi5 mono-
or di- substltute #°Cl. 6RA| kydﬂR‘br 20(R&9) or (I R aRRyl ) - Het ,
both optionally substituted with Cl.6 al kyI K16
] R\O)l\ )XG-_:‘; \N S\?/l\ﬂG\; R15 e T)x 1‘:;' . RIS j; ;‘f
' R17 R18 R"I" Reo R R18 R0 R17 R R19 OR17R
RZD
O\\/P R 0 RS O\"P R'® 0.
Rts’S\N G~ Rﬁ"}l*!\i &7, RtS‘*r;J’ S\N)*GT"’ Gy
10 ,&,ORWRw R19 llqzo R17R® R"ngD/l\o RY7 R RS R’g;},{va ’
o]

Oﬁm/ﬁﬁa‘?"

15, )
R N‘R19 R20R17 Rﬂl

wherein G is NH or O; and R'®, R'®, R, R"8 R"®, R R? RZ2 R2 R gnd
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, arylalkyi, heteroaryl, and

10 heteroarylalkyl, or alternately (i) R' and R'® are independently connected to
each other to form a three to eight-membered cycloalky! or heterocyclyi; (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; {iv)

15 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



hydr oxy, am do, (lower alkyl) am de, or am no optionally nono- or

di -substituted with C1.6 alkyl; R5 is Hor Cl-6 al kyl; with the
provi so that when R4 is an amde or a thioamde, R4 is not S

25cycl oal KEQPIOMZI3E0 1 or C1.6 al kyl ; 3 is C1-8 alkyl, PET/UP 007010255
cycloal kyl, O C4_10 al kyl cycl oal kyI Oal | optionally substl tuted with
hydr oxy, Cl. .6 al koxy, C1.6 thioal kyI am do, (lower alkyl)am do, C6
or C10 aryl, or C7-16 aral kyl; 30 R2 is CH2- R20, NH R20, O R20 or
S-R20, wherein R20 is a saturated or unsaturated C3.7 cycl oal kyl or

C4_10 (xl k&dmtwt&a&dn oftler t&forﬂ'hé Hrebeh %ﬂgr@%érﬂeé}écyc Ryl P'b or
tri- substjitute th R21, or is a Rﬁg
aral kyl, a 5515 mqwb%ﬁdﬂetemcycf& aﬂﬁh(va Ub%\mseurﬂ%p%ctewﬂ and

or R20 is h&tarer c(rir@»&@dt@l h
tri- substi tua edc 35W|t é@d Otm;mﬁhﬂg%e?ﬁé%gﬁb%f@gg?rﬁ Ctogrkﬁ,

Cl.6 al kyl©" &10W almwenﬂé’ﬁﬁd hﬂﬁ%ﬁyﬁw sul fonyl : NO2; OH SH:
hal o; hal oal kyl ;, am.no o i %/ nono- or di-substituted with Cl..6
al kyl, Cs or cihewn ea gai rad YAyl hetergan. evpaalial Ry hpteregyclyl wo

2007/ JJZ)?BS&H?CEfé US%GB&Itth@?&%;ﬁBnﬁ r@@p@ﬁaémaédaénfma@ WS duhek
wi th CL. 6a C10 ar - aral Kyl , Het or (I ower

l
al kyl ) - Het™ &?ﬁ%ﬁo‘%ﬁﬁm%%ﬁb&ﬁgﬁb{@ﬁ%ﬁlﬁm of wr@ﬁywmw@w thio,

ar al kyl oralkkath:o sanydhlar ah'tm@ra’ihkl}b| alRpIaHﬁﬁo tﬁr\é@%:ﬁﬁtém?@bl‘fdny!
substltutedgf 32 R22 is
cycl oal kyl FYEFIENY} E‘d‘f&f‘arﬁ‘ﬁf’n@ ?%h&??ﬁoﬁﬁh@]kﬂf“'m“ﬁw%@tl t ut ed

with CL 6 m1ylesalf0namfdcﬁrmto dakiener; caiﬂs\mo)@ubmaxgm@@z OH 1OSH

hal o; I 03 car m de; or
opt i onra%? 1y~'S I(g%yc'f"l Z aﬂ’ ﬁ'ﬂ@fy%éré?gjﬂif/lf’xy’é}}‘lhé ° @fylgr%{ﬁgwalo.gyamo,
cycl oal kyl andDRitre. al kenyl or C2-6 aI kynyl, all opt| onal Iy substituted

w th hal ogen. ﬁ?@%i%ﬁgng o?fStruc ura rrzrirlula fO( struhc%gret he
L---——-E

structure:

ora pharmaceutlcaliy acceptable salt, solvate, or ester thereof:
20  wherein in Formula XVi:
R" is NHR®, wherein R® is H, alkyl-, alkenyl-, alkynyl-, aryl-, 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, SO2R, and halo: or A and M are,

25  connected to each other such that the moiety:

M A

N
oy



20 cycl oal koxy, hydroxy, or N(R23)2 , wherein each R23 is

i ndependently H, Cl.6 alkyl or Cmcycloal kyl; R22 is n, ri

hal o, C1_6 al kyl, C3-6 cycloal kyl, Cl1L 6 hal oal kyl, C1.6 thioalkyl,
Cl- 6 al koxwyo 268816738y cl oal koxy, 02-7 al koxyal kyl, C3_6 egriusadoryiozssCo
or 10 aryl or Het, wherein Het is a fdive-, six-, or seven-nenbered
saturated or unsaturated 25 heterocycle containing fromone to four
het eroat ons sel ected from ni trogen, oxygen and sul fur; said

cycl oal kyl, aryl or Het being substituted with R24, wherein R24 is H,
hal o, Cl1.6 aI kyl, C3.6 cycl oal kyl, C1.6 al kox C3.6 cycl oal koxy, NCO2
C N(R2®)2 S Wb)‘-’vm el dpmye rithgeasthrepdpur. $oe seNeres ejght-

i ndependenideyibdred @Yclbafidyk\d fodPRS ef t—%%r@é'H&Yémc?«EiﬁERa%N  ten-

NH- C(0) - OR26wherein " R26 is G .6 al kyl or C3.6 cycl oal
2007112738@\5@9‘315@@@?7'/Wl@fggt@ie%”m“‘P%feﬁW‘?TQ\}'W'-NHZ , or a group of
formul a - NH R31 m% R31 is C6 or 10 aryl, heteroaryl,

. C(0)-R32, -C(oFw _C(O) OR32 , wherein R32 is Cl.6 alkyl or

C3-6 cycl oal kyl Lisc@». ¢=sCl-aC=50rtCeC*~&0 atom saturated or unsaturat ed

al kyI chain gp ;pnta ni,ng _one to,. hre r oat ons

i ndepe dently s@f g:‘tq:gﬁ th%ﬁaqq_eq ren E‘Zﬁer'mhu is H
Cl. 6 al kyl md@ﬁeﬁdexytt},l wédsmb fmm T Qbotﬁdcﬂ)nsusﬂngrcmm dR42-, iatkeall-6 al kyl ,
C3.6 cyclo e to three

subst 1§ uenptoty- So'RRudh, A iielr RepleRll v heRiodlba ¢ uent

i ndependen(dygcloaﬂiﬁ)aﬂqd trremmdchelygalawp, arghalkglt, argl oéterdzybBalryikydr, Cl. 6
hal oal kyl , d al o thio

t hi oal kyl al? 39@ gj%';s{d gn%aﬁl&dhye aB‘%]C?B'P?FS'F%?O 3%} © ']—E'Frlﬁugh&]/?ér[\g}%

i s sel¥Ect efsbf“fnscmfctumo gighdymernherest hatgreafyclyDl 8 al kyl, C3.6

cycloal kyl, Cs or 10 aryl and C7-16 aralkyl; or Ais a carboxylic
acid. The corrpoMrisIS@IGC&Ctinemﬂlalfominglmiméﬁl has the structure: R6

ORI 7N, R RONR2Z NIl R4 00
30 y30

RIS
R17 R18 '2

wherein Y*° is selected from

O O
LEN j;/( ’Gg\'t » O j:‘K
T2 T3 1
o) 0
: :,“ ’H\'s
Ty l"\l Mk
Ts
20 where u is a number 0-1;

X is selected from O, NR'®, NC(O)R'®, S, S(0O) and SO;
GisNHor O; and

RS, R15, RY7, R'® R, Ty, T,, and T3 can be the same or different, each
being independently selected from the group consisting of H, alkyl,
25  heteroalkyl, atkenyl, heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalkyl, or alternately, R'?



Ru O 20 or a pharmaceutically acceptable salt, solvate, or ester

t hereof; wherein in Fornula XXI'l'l: RO is a bond or ditluoronethyl ene;
Rl is hydrog n; and RO are each independently optional
subst i t ut eAOFPAREET ¢ group, 250ptional |y substituted €§Eﬂ$8map %ﬁ or
optionally substituted aromatic grou R3, R5 and R7 are each
i ndependent|y: optionally substituted (1, 1- or 1,2-)cycloal kyl ene;

or optionally substituted (111-or 1,2-) heterocyclyl ene; or nethyl ene
or ethylene), substituted with one substituent selected from 30 the

group cpnshad RYard caihatibd Nahdy ofieh il f&H&%r@é't@@@Ht%&ﬁBé;@d an

optionally Sl'IbStI tuted cyclic group or an optionally substituted
aromati ¢ gPYIRRIKY R NRYRICEYHIYE he met hyl ene or ethylene is further

optionally substjtuted phatic oup substituent: or;
R Re | He” andvREE Fath Rt RAR Al e R oA P SN ob pelesaialy)

35subst i t ut@dbalingh aétitategr SUghtionAly maaaa@@t&pm.uﬁaa QO ePmede 5

O is substituted |c azahet er ocycl yl ptionally substituted
nul ticycli E‘Oée}?ﬁe{ég‘?‘gﬁé O theeroHthO@ﬁéF'W °§db’§f‘?’fﬁﬂ?3@xﬁuﬂyi%‘yem'%
azahetmocamymﬂw aﬂg}hﬁb@hﬁmrﬁ@%rﬂfﬂ&ah z&hﬂhb%;{y!amlhéﬂ éigasmfcm/ldl stal to

the ring bea the (R 0)-N"noi ety and
t o which tﬁ'éf Nﬁ%ﬁmﬁ? @(? f %%X}SW‘?W‘a@hed Lis

-C¢(0) - -Oﬁw&)ﬂfonanﬁcﬂi\lﬁtbwdé)boxm%&)é&cowaam%&% 0) 2- and nis O
or 1, prowlged when S. subst and R9 is

opt i onal | y2SEREEPOREEMLIS. Ea'%BPAglﬁ‘yi @gﬂt’red‘?\% "R‘:W[ do#?'ﬁn%b@?’? is
et hyl ene, awdstictuted wth one substituent selected fromthe group
consi siing of an optionally 15substituted aliphatic group, an
optionally substituted cyclic group or an optionally substituted
aromati c group T colmgoeand df iRtruetdrgl Eaendls XN tHaethe ptruoge: v
substituted with an gl iphatig group substituent; or R4 is optionally
substituted ali phatl c\ The rrpound of Struct ural Formula XXV has

t he structure: L-—E
YL (02)

ora pharmaceut:ca[iy acceptable salt, solvate, or ester thereof;

wherein in Formula XVII:

20 RS is selected from the group consisting of alkyi-, aryl-, heteroalkyl-,

heteroaryl-, cycloalkyl-, heterocyclyl-, arylalkyl-, heteroarylaikyl- , and
heterocyclylalkyl;

RY is selected from the group consisting of H, alkyl, alkenyt, alkynyl, aryl and
cycloalkyl;



T v*Al441--WO or a pharmaceutically acceptable salt, solvate, or
ester thereof; wherein in Formula XXIV: Wis: 25 mis Oor 1; R is
hydr ogen, al kyl, al kenyl, aryl, aral kyl, aral kenyl, cycloal kyl,

cycl oal kylwbkyd7/12mgel oal kenyl , cycl oal kenyl al kyl , het erreaushookn10255
het er ocycl yl al kyl , het erocycl yl askenyl , heteroaryl, or

het er oar al kyl ; wherein any R2 carbon atom 30is optionally substituted
with J; WO 2007/ 127380PCT/ US2007/ 010255 93 5J is al kyl, aryl,

ar al kyl , alkoxy, aryloxy, ar al koxy, cycl oal kyl, cycl oal koxy,

het er ocycl and het er oc | oxy, heterocycl | al kyl, keto, hydroxy,

am no, =l k ath%H?%W%%@i eeBl| rh?m%naﬁseaﬂ%%mb/nswted

car boxy, C&bhORy@WNSH)RaNlQRRG)WBGDQ(W R, v t@alocam%ndwtarr@coﬁﬁééf&a
fonam do. a ionally substituted with 1-3

acyl, sulf d_is opt

37 gf oups: B1adh PochiRhenppfs: A Sty ke Rosgied e et the molety:
het er ocycl ul , het QI‘ ocycl yl oxy, keto, hydroxy, am no, al kanoyl am no,
ar oyl am no, \Q_a.LJg Xy, carboxyal kyl, carboxam doai kyl, hal o, cyano,
nitro, formA, swlfonyl, or sulfonanmido; L is alkyl, alkenyl, or

al kynyl , whewei ngdny hydrogen is optional |y substituted with hal ogen,
and V\/ner ei n any ydr ogen or hal ogen atom bound 15to any term nal
carbon at om oyt alevg inFargnda i formsgeither s g, fown five FxIBRYEDXY; Al

is a bpnd;,  eight-membed %yé\bgukk/b aopat Qf"élbm meﬁ%@red@l'é?érlﬁﬂolyl asixto
het erocycl yl, heterocyclyl al ky het eroaryl, heteroaral

car boxyal kyl teBﬂ“‘é@PSEﬁ@aﬁﬁyb@éla\(@\ret%ﬁa mnembsredbhetergaryl substl t ut ed

with 1-3 JE%%{BI? or C(R);
L is C(H), C(R), CHzC(R), or C(R)CHa;

R and R’ can be the same or different, each being independently selected

15 from the group consisting of H, alkyl-, alkenyl-, alkynyl-, cycloalkyl-,
heteroalkyl-, heterocyclyl-, aryl-, heteroaryl-, (cycloalkyhalkyl-,
(heterocyclyl)alkyl-, aryl-alkyl-, and heteroaryl-alkyl-; or aiternately R and R’ in
N(RR') are connected to each other such that N(RR’) forms a four to eight-
membered heterocyciyt;

20 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, cycloatkyl, spiro-finked cycloalkyl, heterocyclyl, aryl, .
arylalkyl, heteroaryl, and heteroarylalkyl;



R6 and R6 are independently hydrogen, alkyl, alkenyl, aryl, aralkyl,
aral kenyl, cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl, heterocyclyl
heterocycL%Balkﬁl heteroaryl or heteroaralkyl and is opt ona

subst it ut % J groups: 25X is a bond, C(H)(R?fCTusamw“wxé

or -N(R8)-; R7 i s hydrogen, aﬁ?yl alkenyl aryl, aral kyl,

het er ocycl yl, heterocyclylal kyl, heteroaryl, or heteroaralkyl, and IS
optionally substititued with 1-3 J groups; 1:28 is hydrogen al kyl,
aryl, aral kyl, heterocyclyl, heterocyclylal kyl, 30heteroaryl,

het er odr al kylY isasekbica oy the fellerngwnedianay! , het er oar al kanoyl , -

C(0) R14, -S02R14, or carboxam do, and is optionally substititued with

1-3 J groups; or R&8 and Z ,{19 iher Wi t RSt 8atom; Ft‘b which they are
bound, form gﬁm M ‘-‘ng system
optional Iy suUb?wr¥Bied wi tﬁ’h J §f dups; 3 R14c':‘>|psﬂa‘F kyl, aryl,

,ycl yal kyl Ru;het eroaryl

aral kyl, heteroc ,cl yl het

het er oar al kyl, /_ﬁﬁ(eﬁ Na d, o 2N, 0315,

3(0)-, -Y( 0‘3?01*‘ or, Br eﬁ %Dﬁg i's "'gg'ifldﬁ % Rﬁ%}%&c’g 15)Y ~
is alkyly aryl, ralkyl, gire"

2007/ 127380PCT/ 083007/ 010255 94RE
cycl oal kyl, cyet oal kyl al kyl, heterocyclyl, het Lroeyclyl al kyI s

het er oaryl , Qelt\kr%gr alﬂ%i(ci}lgz, B, )‘l\égﬁgyz ysvfné %a;;ay rGar pong g}om
i's opti onal | y SURISLIt ut ecek®h J, pdhearein R2®I's _ms, i ned Wbove;

is abond or 0 -NH RO : 10R9 is alkyl, cycloal BT, aryl, ar@Ffky

het erocycl yl, hegerocycl L%le het eﬁv@aﬁayl het er gar al kyI
car boxyal kyl , gt 12 b xadn doalk % WL al%( st|°t ed vmth
1-3 J groupga ., RWRw Wg?( LRyl Rcy kfl Ve ;ﬂ”k s

het er ocycl yI , het erocycl yP& '+ kyI het er oar yI or heteroaral kyl ! RY7 R

optionally substl tuted by 1 3 J.Oroupgs é‘r ei n 15 aany & kyl carbon

at om may be 1r5 ’@(a &d by RoatGo W Bofd s 8¢k H) (RL1) -
-0-, -S, ‘:r“ RllN;soRy rogen (b #3 al Kyll; oit\s Kis a
bond, -0-, -s- -, -S 0) %(0)2 R¥®or -'S(0) (NR&®)-, wherein RL1
is as defined above 20T is -R12, meal kyI %120 -ad kenyl - R12, =®*
al kynyl - R12,R15- 0&2)\)%&(513)12 \‘ ngkB;L‘g = \NN%%GSU;) R12 )Lor)w< ~
Rzo R17 R18 19 R2° R Rzo R17 R g1 ORﬂ' R
O\\,,O Rri6 (o] R'& O\\JP R'6 Y
RIS” Ny G Ry e+, RLS‘*:;:’S\N N oﬁ Gy
oRITRE RIS o RITR'® Rﬂ;:(zo’ko't‘”Rm R'S Rh;:%?w '

- Oﬁ\n/ﬁ(e‘é"

RS NR R20R17 R18

wherein G is NH or O; and R'%, 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,

16 heterocyclyl, aryl, arylalkyl, heteroaryl, and heteroarylalky}, or alternately (i)
R' and R are independently connected to each other to form a three to
eight-membered cycloalkyl 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

15 otherto form a four to eight-membered heterocyclyl; and (iv}) likewise



R15 R16 R12 is hydrogen, aryl, heteroaryl, cycloal kyl,

het erocycl yl, cycl oal kyl i denyl, or heterocycl oal kylidenyl, and is
optionally substituted with 1- 25 3 J groups, or a first Rl2 and a
second Rl2wot:ogabtses Wi th the nitrogen to which they amerh@udtioioksy m
a nono- or bicyclic ring systemoptiasally substituted by 1-3 J

gr oups; Rl is al kyl, cycloal kyl, aryl, aralkyl,

het erocycl yl, heterocyclyl al kyl, heteroaryl, heteroaral kyl,

car boxyal kyl , or carboxanidoalkyl and is optionally 30 substituted
with 1-3 hydrogens J[g% R15 is al kyl, cycloal kyl, ar

ar al kyl5, hiegepgegantiy b r%tde*?locwl SAnEPRIA tomrfaaemo forBtecioBRineiE t~

car boxyal ky,lemﬁgre@a,@mégyagoal kyl, and is optionally substituted with
1-3 J groups; and R16 is hydrogen, alkyl, aryl, heteroaryl,

cycl oal kyl whereiteter @eyﬁu/élkyl MO, m@tmm@%&@zm&@a&wm

conmpound of ructur Forrru a XXV has the structure:

i NN NN E ks unsyhshiuied a0 rPicnally inderpidanty sygstituted

sol vat e, Oﬁntlﬁ?%h@rortrhﬁfeembtet\é’@@e%d%d ﬂoﬁpth@&rauMnsﬁnﬁ@Bf ByfBky, CHO
or B( ; 10Rl lBres nts I al o-1 ower al kyl, ‘cyano-| ower

o byt 10 ROy AVBEY ot s A YR AT BBt s in SRy |
aryl -1 oweralaj/lbulfmn)h&é@r@ﬂbwﬂ @Mnaahatsw alltybViked) vlheﬂérota@wer

al kynyl ; eB{fesent | ower agﬁ# hydr oxy- | ower a} kyl, carbox I ower
al kyl , aryfyistlionargido, anylguffonamido,JeEte eHhPxy. sindha ‘P&&lcaﬁim?

cycl oal ky! alkoxsarbbdyamirag) ilkoxycarbonyloxy, alkylureido, arylureido, halo, cyano,

and nitro.
15 The compound of Structural Formula XX has the structure:
o
>
o]
o}
H
‘ N R
N
o 0 R2 o

O R3
or a pharmaceutically acceptable salt, solvate, or ester thereof:

wherein in Formula XIX;

Z is selected from the group consisting of a heterocyclyl moiety,
20 N(H)(alkyl), -N(alkyl)z, -N(H)(cycloalkyl), -N(cycloalkyl)z, -N(H)(aryl, -N(aryl)a, -
N(H}(heterocyclyl), -N(heterocyciyl)z, -N{H){heteroaryl), and -N(heteroaryl)y;
R' is NHR®, wherein R® is H, alkyl-, alkenyl-, alkynyl-, aryl-, heteroalkyl-
. heteroaryl-, cycloalkyl-, heterocydlyl-, arylatkyl-, or heteroarylalky!;
R? and R? can be the same or different, each being independently
25  selected from the group consisting of H, alkyl, heteroalkyl, alkenyl,

heteroalkenyl, alkynyl, heteroalkynyl, cycloalkyl, heterocyciyl, aryl, arylalkyi,
heteroaryl, and heteroarylalkyl;

Y is selected from the following moieties:



15R3 represents hydrogen or |ower alkyl; or R2 and R3 toget her
represent di- or trinethylene optionally substituted by hydroxy;

R4 represents | ower al kyl, hydroxy-Iower al kyl, |ower

cycl oal kyl woeessii2gky| , car boxy-1 ower al kyl, aryl | ower PaiTKIsR07AHTHRES
al kyl t hi o-1 ower al kyl, cyano- 20l owerssal kyl t hi o-1 ower al kyl,
aryl -1 ower al kylthio-Iower alkyl, |ower alkenyl, aryl or |ower

cycl oal kyl ; R5 represents | ower al kyl, hydroxy-Iower al kyl,

| ower al kylthio-lower alkyl, aryl-lower alkyl, aryl-Iower

al kyl t hi o-1 ower alskyl, cyano-| ower alkyl%glogomer aIk (lor |ower

cycl oal kyl BR61re r sent s Ry eriagen of Rt R7

repr esent Ioﬁﬁﬁ F§ hyﬁ4éxyéﬂg r érkg oxyTﬁ&b( \fkyl

?R "ower

aryl -1 ower cygl oal kyl*- | oWer® aIhor I%\R&Rccloalkl
y y8 y y y y

R8 represents g al kyl , oxy- | ower red kyl, car boxyl ower abkyl or
aryl - I owner alky 0 I me
car boxy- | ovE? ﬁ bo%%l ¢ aryl, be‘oﬁglo”‘& & a%& haphon)ftls, G‘“e"

aryl sul phonyl , | ower aI koxycar boFr)‘lyI or aryl-lower al koxycar bonyIR17 Fhe’
conpound of Stgict ural Foomul a XXVI _has t he strd,lcbuoe

2007/ 127380R 7/ 939255596 - PoRERAR cR2 @%ﬁs e
phar maceut i calplgyR‘accept abke mal t', g6l \ﬁ&ltFeB dr Rest reof ‘ﬁ
in Formula XXVI: Bis an acyl derivative of fornﬁaRH—C(O) (\)/vﬁereln

R11 is C-10 alk J,G %pt j;onal Iy sugst jfsuted w th,gcarboxyl ; or Rii
is C6 or Cl0 sy ?7- ra kyI 100|bt nalery subst i tu ted
Cl 5 al kyl; i] car bex fa
|S 0 or y ‘Q NR1 R 1? 18 p ¥ Q rR)‘ 17R18
R15 e) R‘SS
15
[} R‘TB (o] R16 R'\ G )J\
R“\S‘OJLOJYG“"?; R"éN)l\o)»(G\ﬁ" ' T 1?“' R15 N G.—T“‘
TR 7
RITR® R'®  RI7R™ g1s R R20 R R18
16
R15 O O 16 R
o R* 15 s o
BN S T Ly I i
o 18 18
] R‘[? RTB R19 RIZG R.‘T R13 R2D RTT R R’m R-I? R
R20
Q, RS R1® QP RE o
i RrR18 G 15 S
. G~y \NJ\T ¥ Rh"‘l}l/ ~N Gyt ﬁ -
18 17 w18 \
Rm/& RTR®  gie  RORTR RmRzo’k RTTR R oo
o)

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, alkenyi, heteroalkenyl, alkynyl,
heteroalkynyl, cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl, and

10 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; and

15 (iv) likewise independently R and R? are connected to each other to form a
four to eight-membered heterocyclyl;



Rs, when present, is Cl-6 al kyl, or carboxy(lower)alkyl; 15Y is H or
C_6 alkyl; R4 is C1_10 al kyl; C3.10 cycloalkyl; R3 is Cl-10 al kyl;
C3_10 cycloalkyl; Wis a group of fornula. -NIH R2 20wherein R2 is
Cl 10 al kywo@po7@3i3%0 cycl oal kyl optionally substituted WCTUS2@r/bhOSA ;
C6 or Cl0 aryl; or 07-16 aral kyl; or 8is a group of formula:
wherein Xis CHor N, and 25R2' is C34 alkylene that joins X to form
a 5- or 6-nenbered ring, said ring optionally substituted with OH;
SH, NH2; carboxyl; R 2; OR12, SR12, NHF212 or NI :212R12' wherein R12

G116 21 kT REILGRT BF caieysanl nefSand eiolof of Betsrrafil Sat beg
20071 127380PCT LSPONT1010058 07 oot ot DRyl oAl t ARyl or ol kenyl
opt 1 onal 1y RENEE RO POt ol RERERSk LB A, aldnfhdGRY | ,
are ;2;%32‘5‘@@%“‘% a%’l'g;frrﬂ??ﬁf'k?;'%%%i’a?%'|a@;?°’q%ﬁ‘?"3§§ﬁ’$nd e
AN CEH AT T g i g s SR
consi st 1 ng BPD G VRI R P VBEY Ry, G LR, v

or aral kylagkndrg. optionally fused with a second 5-, 6-, or 7-nenbered
ring to forma cyclic systemor heterocycle, said second ring being
optional Iy substhe gorgouind lof StR2ctu@r, F@Fula XX has the structure:

P& P5 P4 P3 P2 i
R
H O Rs Y o R3 i
R
| -N Sy /N\‘)\N J\[rN -
B~ N H o W
L A - @)

15 or a pharmaceutically acceptable salt, solvate, or ester thereof:
wherein in Formula XX:
aisOor1;bisOor1;Y is Hor Cigalkyl;

B is H, an acyl derivative of formula R;-C(O)- or a sulfony! of formula R;-S02
wherein

20 R7is (i) Ciq0 alkyl optionally substituted with carboxyl, C1.s alkanoyloxy or C1.g
alkoxy;

(if} Cs7 cycloaikyl optionally substituted with carboxyi, (Ci.s alkoxy)carbonyl
or phenylmethoxycarbonyl;
(iii) Cs or C1p aryl or Cr.46 aralkyl optionally substituted with C,_5 alkyl,
25 hydroxy, or amino optionally substituted with Cy.s alkyl; or
(iv)Het optionally substituted with C1. alkyl, hydroxy, amino optionally
substituted with Cy.5 alkyl, or amido optionally substituted with C,.5
alkyl;
Rs, when present, is Ci.s alkyl substituted with carboxyl;
30  Rs, when present, is C1.s alkyl optionally substituted with carboxyt;
R4 is C1.10 alkyl, Caz cycloalkyl or C4g (alkylcycloalkyl);



hal o, carboxyl or carboxy(lower)al kyl; C6 or CLO aryl, or

het erocycl e; said 15 second ring optionally containing at |east one
het er oat om sel ected i ndependently fromthe group consisting of: 0, S
and N, Q iwoaogrewgo of the fornmula: wherein Z is CH 2@X/usg000/000s5S;
Rl is I-1, G _6 alkyl or Cl_6 al kenylssboth optionally substituted
with thio or halo; and R13 is CO-NH R14 wherein R14 is hydrogen,
cyclic C3.10 al kyl or acyclic 25C1-10 al kyl or cyclic C3_10 al kenyl
or acycl i c C2.10 al kenyl, said al kyl or alkenyl optionally

Subst |t oR i £ ¥R, 1 T on B B BRI RBRL 3 o0t akeny
FOmiIs Meesurait gy o Mooy g d i 10 )
S i o, “LBreblayBR GBI BE Gt ek v ispalkin Betha Hetora weapo-s
fur It Eelr CSel? omyn-lsubsmtadl\ﬁlﬁh G?rm,@‘rmzagla ()Céﬁrhtztﬁge?glmf ;:lrggjtrlgdar yl or
?ngpgndlen%ﬁf‘ﬁi? §ﬂ€ g S'Q"c LH%ﬁt' Lﬁ?ﬂd"ﬁﬁqz@, I S, I and N, _ I
Fused HE' P Resiédetetor Wi ot oBfidiaiimdhd, i ordf Siheflineg ith.”

system or Ret.erocycle, said second ring being optionally substituted
with NH2, OH SH, WD 20071127380PCT/ US2007/ 010255 98 S5Shal o, carboxyl
or car boxyMhew®in packyRe: ¢ inslebsnilentlyeGwiatll; £ featkoher arGBoomtipokival kyl |

C6 C10 _ a [ t | .
contai ni ng sy S8 SELERABHGE o8l ST NOG OR: SRR Pataatis
group conspBifegpignally meno-grbistuted with Cye alkylyis or Chearyl, &riis aralkyt
when 74 s ﬁét ot h@ﬂeRé@y%ﬁd%loE%%rgl; ?rﬂ;ll y%gv\rgr Qlk{lécoc ap- 851 &4, (gL eof ;

Q is a phosphonate grou
aralkyl or Het, said aryi, aralkyl or Het beang optionally substituted with Rap;

wherein Rz is Cigalkyl; Ci.s altkoxy; amino optionally mono- or di- substituted
with Cs. alkyl; sulfonyl; NO2; OH; SH; halo; haloalkyl; carboxyl; amide or
(lower alkybamide;

20  Rqis Cip alkyl or Cz5 altkenyl 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 1o those skilled in the art.

25 The compound of Structural Formula XXI has the structure:
/'\ﬂ/ ] (CH2)1~2

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

wherein in Formula XXI:

B is H, a Cs or Cyp aryl, C7.1s aralkyl; Het or (lower alkyl)- Het, all of which
30  optionally substituted with C1.g alkyl; C4.s alkoxy; C1.5 alkanoyl; hydroxy;

hydroxyalkyl; halo; haloalkyl; nitro; cyano; cyancalkyl; amino optionally

substituted with C1_s alkyl; amido; or (lower alkyl)amide;



o] wherein R15 and R16 are independently C6-20 aryl oxy; and Rl
Is as defined above. 15In the above-shown structure of the conpound
of Formula XXVI, the ternms P6, P5, P4, P3, P2 and Pl denote the
respecti vevaMig288t d noieties as is conventional ly kn@eH/USYPITNHIH
skilled in the art. Thus, the actual 8tructure of the conpound of
Formula XXVI is: - o B.--"' NHR6 00 _a_-b R4 The
conpound of Structural Fornmula XXVII has the structure: or a
pharmaceutically acceptable salt, solvate, or ester thereof. The

20071 1273807017 BRI ROTE B EUe Rk rdlboh iy EReed a
sal t, sol Vafe)-: an agyde of fdrenda Re-N(R5)-C(O)-; a thioamide of formula R4-N(Rs)-
C(S)-; or a sulfonyt of formula Rs~-S0O2 wherein
R4 is (i} Cy.10 alkyl optionally substituted with carboxyl, Ci.¢ alkanovl,
hydroxy, C1.s alkoxy, amino optionally mono- or di-substituted with Cy.¢ alkyl,

10 amido, or (lower alkyl) amide;

(i} Cs.7 cycloalkyl, Cs7 cycloalkoxy, or Ca.qo alkylcycloatkyl, afl
optionally substituted with hydroxy, carboxyl, (C1.s alkoxy)carbonyl, amino
optionally mono- or di-substituted with C,.¢ alkyl, amido, or (lower alkyl)
amide; '

15 (iii) amino optionally mono- or di-substituted with C1.g alkyl; amido; or
{lower alkyl)amide;

(iv) Ce or Cyp aryl or Cr.46 aralkyl, all optionally substituted with Cy_ ¢
alkyt, hydroxy, amido, (lower alkyl)amide, or amino optionally mono- or di-
substituted with C4.5 alkyl; or

20 (v) Het or (lower alkyl)-Het, both optionally substituted with Cy.g alkyl,
hydroxy, amido, (lower alkyl) amide, or amino optionally mono- or di-
substituted with C, alkyl;
Rs is H or Cq.5 alkyl;
with the proviso that when Ry is an amide or a thioamide, Ry is not (i) a

25  cycloalkoxy;
Y is H or Cy.5 alky!;
Rs is Cq.5 alkyl, C3.7 cycloalkyl, or Ca.1o alkylcycloalkyl, all optionally
substituted with hydroxy, Ci.s aikoxy, C1.¢ thicalkyl, amido, (lower alkyl)amido,
Ceg or Cyp aryl, or Cy aralkyl;

30 Rgis CHz-Rap, NH-Rag, O-Ry or S-Rgg, wherein Ry is a saturated or
unsaturated Cs.7 cycloalkyl or Cs.10 (alkylcycloalkyl), all of which being
optionally mono-, di- or tri- substituted with Ry, or Ry is a Cg or Cqp aryl or C-.
14 aralkyl, all optionally mono-, di- or tri-substituted with Ry,
or Ryg is Het or (lower alkyl)-Het, both optionally mono-, di- or tri- substituted

35 with Ryy,

wherein each Ry, is independently Cq. alkyl; Cy.5 alkoxy; lower
thioalkyl; sulfonyl; NO,; OH; SH; halo; haloalkyl; amino optionally mono- or di-
substituted with Cq.¢ alkyl, Cg or Cyg aryl, Cr.44 aralkyl, Het or (lower alkyl)-Het;

4



The present invention provides a pharnmaceutical fornulation
conprising at |east one active conpound selected fromFornmula Ito
XXVI1|l wherein at |east about 20% of at | east one active conpound
initially wone@iiemsed 10i n the forrul ati on di ssol ves i n POTMSBUT/@®255] n
sel ect enbodi nents, at |east about 60% of at |east one active
conpound initially contained in the fornulation dissolves in 10

m nutes; at | east about 50% of at |east one active conpound initially
contained in the formulation dissolves in 20 mnutes; at |east about

80% of _at | t _Qn ctive ¢ nd i.nitial ntained ip the

St ory oo AR ol b -5 BBRRR wLE: St Lo 2 G Beg et

ljgaast I one f_aettcgw(mvme)mﬂ. bylmﬂieit;r‘rfarbakw;ycarbmsggdm/ fai!kyl);hl‘&, dralarg) Cony g
i ssol ves in nutes; at |eas out .90% t he active.c un
TR Ty HBISDoTHRkE Al bR ofthetBernd chfondih styien SRR,

| east about 80%béreit RhemIl.oalkylaChl cocloalkyh g alkdity; aimiyo optid@allyed

in the for ti i,ssol.ves .in.45 m.nutes: | ea bout 20 95%.of
e L e A o Y e BV M o
di ssolies $H; Halorhaloadis]; airbdxasistimidbp(ibwBbatkelamidd; @asict aptomdly ve
conmpound initially contained in the fornmulation dissolves in 60

m nut es; a?uqs 'g"gc?g%%h#"@g@é’iof at | east one active conpound initially
C(r)rtr;t gi ned Rhciis hieOl‘-;@raikyl,aﬂ:i_ﬂoycd:baIzyll €gs alken§l) omOalstadieyn, rallaionally
enbodi ment [ Jan . is tested at 37 Cin 25a USPI| apparatus
Paddl e St iSrUPes}é‘ﬁfg‘ijlk}%{é‘Ohvﬁ'?ﬂe@oo mL of dissolution nmedium consisting of
phosphat e buf fer® SaieAbd i SR duuBa SR b s s
There fol | RS ol eg20f the process of the present invention and a
conparative of iculate precipitated by a conventi onal
stirred batch or. Por each of the exanples that follow the
conmpound of Formulca B was prepared in accordance with the procedures
detailed in 10 pulli shed international. Patent Application No. WO
02/08244, which s fnegorporated by reference herein. Unl ess
noted to the NakyN ald reagents are articles of commerce of USP
or Food Grade purityi a Lv&are used as received. Were noted, particle
size informatigiynas obthi ned in accordance with the foll ow ng
procedy e. 15Fogéthe-Exanpl es which follow, particle size information
was acquired b\éemeasuri nﬁythe particul ate material produced in the

slurry usi @ PBaUEacRHicaHY ReFeriablgial. Ralxaie: orentes tpeBr) perf or med

with a Lasgpéetn H p8enfitrotxMett! er Tol edo in accordance with
manuf acturers directions for obtaining such neasurenents.

Measur emenfsiSke @ ®hrri ed out on a sanple of the 20 slurry as

obt ai ned fRYM Hi®a)CliNay20s s RYEIBAIKYD CHAHMBRIRNISEL L kbkPE, JThe
Nt can neasure particulate naterials over a size

procedure an qgugpms as) L e
range f PR ARG PYHArXY, PENIBOR nvheisHyeash Rydsyndepandently & Su-swas
charact eri zied sr@d d &yaidaMeyly by Scanning El ectron M croscopy (SEM .
Changes in_parti cl gregatjion and gregat r phol r
obaerved B 75 MRl S FonevaBRANE Cond oA R, erATeaser Ceni ng
R A i A i S
sof t eni ng in sampl e o e slurr S ained periodically a
each tenpe‘gg?wgl_%ﬁfse%é{?” Q"tWeseé’leﬂ"frpénﬁéecﬁE@Wé%t?g'ﬁﬁé"?ﬁﬁrﬂ?di n the
sanpl e25ner leeteaddyelst eshthirdg frbmadrieoto, fodr hedrouteats staseteifiops nitrdgen?
hours and 3heeg‘[éneﬁg§®ﬁgpl e was exam ned using 30 conventional SEM

€ t0

Wth refer@ & 7a, photom crographs of particulate materi al
whi ch had seit cynidalighreyisofHatrbiaiy shimstkoted witrdRPQrwipereti BPes H, halo,

appear ance~un l-ow magnification. Wth reference, 7b, L Cl
whi ch had %b‘%% &;%%sse%":ﬁ)@"fvén% AarnCanii El“ﬁ??%&@?ewn’?ﬁ% %oirﬁ?‘
showed an @ER3eREBOTNHAOE-HH-RAT, MidreinagphaR Ene hdapendeniyriH) et _sadikyi he
30 or Cs cycloalkyl;
or R**is NH-C(0)-OR®® wherein R®®is Cy. alkyl or Ca.s cycloalkyl;




WO 2007/ 127380PCT/ US2007/ 010255 101 5Verified by SEM observations, it
was shown al so that softening point could be determ ned from FBRM
measurenents (taken in accordance with nmanufactures instructions)
made on avg@hpbg:@fe t he slurry undergoing control | ed heatithgor/010255
Accordingly, a reactor containing theislurry was agitated at a rate
of between 200 rpm and 300 rpm The agitated slurry was heated 10
from-20C to above 150 Cat a rate of 1C/ m n. FBRM neasurenents were
obt ai ned continuously during the heating cycle and the softening

poi nt was dﬁterm' ned to be thgﬁ;ﬂe&perature corresponding to the

naxi masi n R 3 *Wéfrﬁycwzc,oferrﬁg fetraylat-Net-Reat w eﬂb& nie Cerb®aivipl e
I sed, f s 81

fi tting e UI pped V\A@ﬁj 3/ 8'?%?7%?2?@ gl;l (}jm?ﬁgsaﬁ%rﬁﬁgﬁ Jﬁ%e‘;g?%ér?{j a
" A" NPT t Hrea@édodlkdnch | eg by securing a length of 1/2" steel tubing
connectingpds a@t%sw.euﬂﬁegﬁué@pmmé?a%ra%@ﬁﬁ%iehéehaﬁﬂoﬁﬁmlw e

Farnmer) and a 20 netering flow control valve

wat er, obt@AHaRINgG ong R @re@eiﬁrea@@rﬁ)@ﬁlwewﬁrﬁwésﬁweﬂ PO+ Pt Nee

to serye gsHaRy pirf /. i 2ter
(Koflo1 Corgor at'?éc?)rlral S%US%&@P?%}I éQéé‘?&&aik %g‘gztﬁr egmiécl:git%hfgq )C‘fher

run | eg of Cr-halkyb&sesvelnaty! QEC&nr1Q@ﬂ|elR isThleordremane teghege t he Tee

was fittedsydifuchis beshy ¥arbdNdtorh éf@asd%ﬁgﬂr@%@@uf}eﬁthbﬁﬂ adapt er 25
(article of comrerce) to serve as an inlet line for a solution of

For nul a B.ndepprderslysalectedifiona e giosp cansiading iof t s Alkvh Ca-shiemliiical
pressure g@pg@lkbﬁplrajd?akwa)o aélﬂme Bk@vvhmcf e|1 -BRhRAEIKYY aral ve (1.1

gal /' m wat er,” obtai ned _f % & Conp was connect ed

Do ok ab e s Bognuts - CLQBNHBRH VRS BIRGR |'~°eaelefﬂ)eeﬁ@nré*ée

fitting. 34 cRaistal dfat¥§alk9l e SBaliy &L, 1d 291 43T, 35804
suppl y) \/\/asﬁ%onnect ed upply tank containing about 20 L o

n- hept ane &5 B SRP ??TV'F}' in the 118" inlet line (solution supply)

was connect ed tThacbapoundldiStaicalrabFodni@a XXinthaa thedtrubtusel ution of
t he conpound of For mul a_B. The sol urd on of For rrul L2 B was prepared by

di ssol vi ng 608. %FOf tfe & qR pound 3§ For gru B into 2450 m of
met hyl -t er g% h‘r&h BE) Tﬁfmf ol et of the static
m xer of the hmg e was cY netede‘o @ 5L9f | ask that was equi pped
W th mechani

stirr sentec probe for determ ning particle
si ze, “hd afﬂeﬁerfﬂac?%wéy .acceéa%cﬁfﬁ&2?@@%&%@6@9@@%0255 102 5A
preci pi t at whetaif kry Fofmdtaeckiorpound of Fomiula B was prepared by
setting th otlo cqntr val ves to supply 3400 m/ mn. of n-heptane
and 840 m 3 ﬁfﬁﬁ?'&"@ﬁi}fﬂ et of Fornula B solution. The
sol uti on, Rhis hydrogens , and ni xi ng Tee were nai ntai ned at 20C. Wen
t he tenper Eur t he ntl-so e and sol ut. apilized, the
low v cReRBACE RS G TogeRmndeTly sibtaRaly SupdBued aiah3igtdibg;
sol utizm hapltucp%lsr@tﬂ:btshﬂuw:gby&[hegmtpsbngpﬁ'@:eallgrruﬂ:blsﬂmed aeorhbisgroupBRM
measur emeng, ken h? t he sh in tge flask indicated that the

aggl orrerate rqr}d &' 575d %«?‘pg'eg ¥ chord | ength of 15.8 m crons
with a part| c ul epeoraliyrsa bisttugtdh (1, dn @e 1gd-)dyclmallateng; ot mi cron to about

cval uated 15 1 80T suReit g BT a1 R eI RRREBE Ol pi ot e

t herei n. Accor dingghyieng be eﬁiw&n&jtswmnm«edwm a@te auh:siitteerdfsele@‘teﬂ fromi n

a stirgged I

he. Lain: thecoloBBispistiil & anUMoHBRy Uy R AhesP Bhodl PRentah
det er m nedstkstiietedtcyglic gra@p dihan pamnajiuleaabetltpt@parcedafab@mpvxasd
recovered Ql}‘]epétﬁﬁﬁé' Frf‘etltuyle;lé %K‘ %iene is further optionally substituted with an

aliphatic group substituent; or;

R4, R 6, R8 and R'® are each independently hydrogen or optionally
35  substituted aliphatic group;



20 and vacuum dri ed under house vacuum (approximately 60 to 70 torr)
for 2 hours at 25 C followed by 8 hours of house vacuumat 35 C. The
product was finish-dried at 45 C under house vacuum for an additi onal
16 hours. wWbeosdrkedo parti cul ate was eval uated and foungctraisbaveiodss
primary particle size ranging fromlegs than 1 micron up to about 2
m crons. The specific surface 25 area (BET absorption nethod) was
determ ned to be about 19.11 n2/g. The bul k density of isol ated

mat erial was determ ned by weighing a 25 m (unpacked) sanple. The
bul k density was found to be 0.3 g/nm. A second run was
conducted |
MIBE sol ut

t he conmpound of Formula B prepared by 30 dissolving
rosutsktiniteEonand oyclic BPalddo oytlypdr dfitRnalf Babstituted

anti-sol vent ,.fl ow control | ve wa t I 750 M/ mn_ of
- hept ane. AWIVRE S0P Cuh er B ot e bt B8t el SBID1 y 635 i n.
of t t he isol atatwtenicytieaycohpeimtheoindatinttdtRnbs il fie 69 HistaiNo the rin
anti-sol ve

t,.an LX ip e, akl intai.ned at, 20 .C en
The. t emper B4R et Laf BSR40 R (R B Bhtcuich 1303
L of antT i -GCID)#NQR“)&‘RﬂC’QOZC%O}NRW&nﬁi@Ewisizaétgch%d; pfs_sqe(d))x,hpm{ﬁj}.,tlhe
m Xi n ee, an tothe hol ding . aliquot of the slurry
passegwl ntr(\)“?ztékjf'é(I ol & "’toéerdN%asst@gétﬁfﬁ WP PFled at 32 C under about
60 torr ofpnaiedm until it was reduced WO
2007/ 127380PCT/ Us20Q7/ 010255 103 5 to about 35%of its original
vol unme, appr oxifre 870 nmL. The tening point of the precipitate
inthe slurry Wa t er mi ned_usi ngyt e above-descri bed FBRM '
measur ementNeand~-olind it SUBBLBEAEYC. TThtheprleis ICHR)e and Rtiecptionaly by
vacuum fi | stk @Bd MBREGS ek ozt B 31Rsgh| 5 nd
eval uated for Ir esi cﬁ{}gl MI'BE. Thet\?gtg%ﬁtigr %bgggm\%aegﬁ¥|%ﬂgn’?{b%ﬂ@8%(?ai n

10 | ess t hWih Pngsubstivigng salecierdomihe gppurcepnaisting ofan opléanaivdr i ed
under fRousgpABHERNAiBhat: BRINES aﬁtopgiénﬁﬂy @urﬁﬁtﬁﬁég%ﬁfgﬁé oupYr £
t 45°C € 1S0 teria

additional 16 hours at : . T ate was found
to have a prignally splstifutgdammaticggropip sadiwhgren thecetbyieaads finther

aggl oner at ggtichely auBstatdd Gl obiAphafic %ﬂodﬁ SRueMt! & R &5000%5%1139' e
size range distribution_ of from about mcrons to about 30 m crons.
BET surf actHR§tied@dipia®ent s i ndi cated that the particul ate has an
average bul k surha@esmpotindJf SthRralfortnilB AN Hdd e diRchifte! 2NJI NY
fromabout 5 n2/g to about 25 n2/g. The buTkK density average of the

i sol at<d particul ate was determned to be 0.191 g 1n8, with bulk
density rangi ngvfrom 2Q about 15 g/cnB to about 0.35 g 1lcnB. Exanple
I Al arget,KsQ, F‘Fﬁg\i-n Pée was fabricated utilizing a plunbing Tee
having a 36" nomilpal OD fun, each leg of which was termnated with a
" A" 25conpressiom fitting, and a 3/16" branch leg utilizing the sane
type of arPdgbrERaceticelyAceentakle wmiidspivatss gF estprdiprectiti [i zed in

t he smal | efh&ich HEdRSuIEesers  bed in Exanple |. The outlet of the

m xi ng tee was connected to a static mxer having an outside di aneter
of 14". A ¥ 8rry was nade by enploying 2,900 m/nmin of n-heptane held
at a terrper@ureHof 5 C 30 (hence a Reynol ds nunber of 9700) and 716
nmMJmn of a | ution conprising 0.41 M MIBE sol ution of the conpound
of Formul a hebdﬁg? a tenperature of 5C (hence a Reynol ds nunber of
2700) . The” outlput the m xing Tee was collected in a stirred

hol ding tank. ANth the stirrer running the contents of the tank were
pl aced®Sunder a” vacuum;of approximately 30 to 50 torr (house
mis 0 or 1;

R? is hydrogen, alkyl, alkenyl, aryl, aralkyl, aralkenyl, cycloalkys,
cycloalkylalkyl, cycloalkenyl, cycloaikenylalkyl, heterocyclyl, heterocyclylalkyl,
heterocyclylalkenyl, heteroaryl, or heteroaralkyl; wherein any R? carbon atom

30 is optionally substituted with J;



35 vacuum), and the supernatant |liquid of the slurry was vacuum
distilled fromthe holding tank at a tenperature of from about 12 C
to about 17 C. Utilizing vacuumdistillation the volune of the slurry
was reducedot2e074Rae WO 2007/ 127380PCT/ US2007/ 010255 P@4/US2000040055
the original volune, about 600 L. Theprecipitated material was
recovered by centrifugation filtration. The filter cake was washed
with about 240 L of n-heptane. The wet filter cake was vacuumdri ed
under house vacuum (approximately 30 to 50 tor) for 4 hours at 25 C,

follo by 10 h 5 d for 12 ditional hours at 45
C 1000 i ny the i 2By B EIBE IO bl Bt SRR Rl
hol di ng t ah&tenesvelvdataataydlylmxypheerocychiaibpipketop fiydmoay) abpial, 500 i
vol une to 700, i vessel and heatin ile
noni t or i nggi{?ﬁ%}%é?t iai%ﬁ‘aéﬁéé}ﬁ%’g??ﬁ?"}'%o’taﬁ%lﬂgv ?V'qooga%@‘ysof t eni ng
poi E_t usi nganEBRK4lkya sarbexentdoalky, mm_sijdr:]y?éaphittdjifs(mylual@yl,aerl,eftoh??prt ed]c
in Figure i . ngLeasi ng _concentration o
t he sl uryy%{xﬁ%ﬂ’@.@% !dn'g o§¥18H§Mb@sl tﬁgf”éﬁh, ﬁéh‘@ %8‘1%?%ni ng point of
t he pakti cul at eJhataikylad!rypranalhpledlhoxy,edargmyeﬁeteﬁmakml teetefocidigloxy,
recipitat bt al rry s that it had bul k
g ur f a(F:)e arg%tgbwegg%g’ %@y‘g} ' t&%"g’bg’ﬁ‘f !ﬁou%ﬁ%kgf cqu%y,ggar@?ﬂalllghd a
medi an par ¢@rgakamidagilng, fedlo 1cyEnayinitrag fermy2,0s Boay) loe sulfbnamidoxi ng :
chanber was faby i ' ' ee havi 1" nom nal OD
run, each leg o 's\cl\ﬁ%gﬁ a\ﬁég@?g?r%ﬂia}é’l%%r%ﬁ L l'ydg%%%? & l?ﬁ‘ap}’t ting,
and a 1/ 4"syfsiteind|véth halhges.cans whefdigangthiydrogein ¢d elogen atcsn Aodnd
press g ; | ld i r ri bed above
o) o8 RpcrR Tt d Gifonlly sUBSREREN I Sl SR o7y

enpl oyi ng PYErOBY m /min of n-heptane held at a tenperature of-20 C

(hence a Reynolg\siﬁggﬁa. of 23,650) and 5,000 m./mn of a solution
conprising 0.32 M sol ution of the conpound of Fornmula B held at
0C (hence a ReyRolsigiknluppeealsyl, 30yl 1aratebhetdtosycvl, paterotydyialkyl, xi ng

Tee was COhbepdH9l, heterB Rt !,Scaﬁb{ﬂ%\éﬁﬁl,;%k%rﬁ&éﬁﬁgaw (gnr&qstoﬁggraanﬂy

fitted with a tefrperature contro a vacuum’l'tne™a
agi t at4thg peklidedwithlGhéompsel was seal ed the slurry was war med

fromthe tenpergpt I j qwer e at
15 C. Wien the §I ﬁh@ F@iﬁéa qﬁ??@?@éﬁ@ﬁé%ﬂ?ﬁ@%%. Caféwg;l\/essel
was 35 evadiFttesyl syeloalyl. myelpallpdaigyl, cyriemkemdrhefarpyclybar g) was
attai ned apgkerhsi i p@é@ ' L5t t es
and j acket teenp%?gégrﬁ%éﬁgtﬁom Pr? T{R%Eeér? gﬁwg 'b":l'eddo@vd\@rIa ggﬂg?ﬁgﬁlﬁgé
until the WithAry JHAURSt ai ned a WO 2007/ 127380PCT/ US2007/ 010255 105

25 Xis a bond, -C(H}R7)-, -0-, - 8-, 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, heterocyclylalkyl,

30 heteroaryl, heteroaralkyl, aralkanoyl, heterocyclanoyi, heteroaralkanoyl, -
C(O)R™, -80.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;

35 R" is alkyl, aryl, aralkyl, heterocyclyl, heterocyclyalkyi, heteroaryl, or
heteroaralkyl;

Y is a bond, -CHz-, -C(O)-, -C(O)C(O)-, - S(O)-, -5(0).-, or -S(OYNR")-,
wherein R’ is as defined above:



5 volunme that was 33.33 %of the initially collected slurry vol une.
Anal ysis of the precipitate isolated fromthe slurry showed that it
had a bulk surface area of 7.2 n2/g, a bulk density of 0.18 g/cnB, a

nmedi an pargbehjrabessi ze of 1.46 microns, and a partlculp@&ﬂ]s%@,@m&gnge
of fromO0.25 mcrons to 18 microns. HgV-Y Distillation Profil

Pressure (barg) Jacket Tenperature (C) %total batch vol une d| stilled
Batch volune distilled (1-) (X320 kg) -0.800 15 NA 9600L -0.905
20 0-2 0-190 -0.905 21 2-4 190-380 -0.905 22

5 Zis alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocycivi,
heterocyclylalkyl, heteroaryl, heteroaralkyl, -OR?, or -N(R?),, wherein any
carbon atom is optionally substituted with J, wherein R? is as defined above;

A? is a bond or
O

HN%
R®
10 R% is alkyl, cycloalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl, heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally
substituted with 1-3 J groups;
M is alkyl, cycloalkyl, aryl, aralkyi, heterocyclyl, heterocyclylalkyl,
heteroaryl, or heteroaralkyl, optionally substituted by 1-3 J groups, wherein
15  any alky! carbon atom may be replaced by a heteroatom;
Vis a bond, -CHg-, -C(H)(R™)-, -0-, -S-, or -N(R"")-;
R is hydrogen or Cys alkyl;
K is a bond, -0-, -S-, -C(O)-, -8(0)-, -S(0)2-, or -S{O)NR*")-, wherein
R''is as defined above;
20 T is -R', -alkyl-R"?, -alkenyl-R'?, - alkynyl-R'?, -OR2, -N(R*2)2, -
C(O)R', -C(=NOalky)R'?, or
R15

H
K. N
r16” ﬁ/kﬂ/ T

0O R10 ;

'Zis hydrogen, aryl, heteroaryl, cycloalkyl, heterocyciyl,
cycloalkylidenyl, or heterocycloalkylidenyl, and is optionally substituted with 1-
25 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, cycloatkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl, heteroaralkyl, carboxyalkyl, or carboxamidoalkyl, and is optionally
30  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.



4-6 380-580 -0.905 23 6-8 580-770 -0.905 25 8-10 770-960 -0.905 26
10- 13 960-1250 -0.905 28 13-16 1250-1540 -0.908 28 16-18 1540-1730
-0.910 30 18-22
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The compound of Structural Formula XXV has the structure:
R* R ©

n © R R O R1
N N N PN
& H g g H g g2 H

or a pharmaceuttically acceptable salt, solvate, or ester thereof
wherein in Formula XXV:

E represents CHO or B{(OH)y;

R' represents lower alkyl, halo-lower alkyl, cyano-lower alkyl, lower
alkylthio-lower alkyl, aryl-lower alkylthio-lower alkyl, aryl-lower alkyl,
heteroaryllower alkyl, lower alkenyl or lower alkynyl;

R? represents lower alkyl, hydroxy-lower alkyl, carboxylower alkyl, aryl-
lower alkyl, aminocarbonyl-lower alkyl or lower cycloalkyl-lower alkyl; and

R represents hydrogen or lower alkyl;

or R? and R together represent di- or trimethylene optionaily
substituted by hydroxy;

R* represents lower alkyl, hydroxy-lower alkytl, lower cycloalkyl-lower
alkyl, carboxy-lower alkyl, aryllower alkyt, lower alkyithio-lower alkyl, cyano-
lower alkyithio-lower alkyl, aryl-lower alkyithio-lower alkyl, lower alkenyl, aryl
or lower cycloalkyl;

R® represents lower alkyl, hydroxy-lower alkyl, lower alkylthio-lower
alkyl, aryl-lower alkyl, aryl-lower alkylthio-lower alkyl, cyano-lower alkylthio-
lower alkyl or lower cycloalkytl;

R® represents hydrogen or lower alkyl;

R’ represent lower alkyl, hydroxydower alkyl, carboxylower alkyl, aryl-
iower alkyl, lower cycioalkyl-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 alkylcarbonyt,
arylcarbonyl, lower alkylsulphonyl, arylsulphonyl, lower alkoxycarbonyl or aryl-
lower alkoxycarbonyl.

The compound of Structural Formula XXVI has the structure:




1730- 2110 -0.914 32 22-26 2110-2500 -0.918 32 26-30 2500-2880 -0.924
32 30-34 2880-3270 -0.932 32 34-38 3270-3650 -0.938 32 3842 3650-4030
-0.942 32 42-46 4030-4420
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P& P5 P4 P3 P2 Pt
" O Rs Y O R3
LN \N)\(/N\])Lﬁ)\n,w.ﬁﬂ
B H o R4 o
R |
5 - ~a- b

or a pharmaceutically acceptable salt, solvate, or ester thereof;
wherein in Formula XXVI:
B is an acyl derivative of formula R44-C(O)- wherein R44 is Cl-10 alkyl
optionally substituted with carboxyl; or Ry is Cg or Cyp aryl or C7_4s aralkyl
10 optionally substituted with a Cis alky!;
aisOor1;
Re, when present, is carboxy(lower)aikyl;
bisGor1;
Rs, when present, is Cy alkyl, or carboxy(lower)alky!;
15 Y is H or Cygalkyl;
R4 is C1.10 alkyl; Ca.1p cycloalkyl;
Rsz is C1-10 alkyl; Ca.10 cycloalkyl;

W is a group of formula:
o)

_N%
Rz
20 wherein Rz is Cqp alkyl or Ca.7 cycloalkyl optionally substituted with
carboxyl; Cg or Cig aryl; or Crqg aralkyl; or

W is a group of formula:
O

—_— j/lk
[,
Rz
wherein X is CH or N; and
25 Rz’ is Ca.4 alkylene that joins X to form a 5- or 6-membered ring, said
ring optionally substituted with OH; SH; NH2; carboxyl; R12; OR42, SR12,
NHR42 or NR12R42” wherein Rqz and R,z are independently:
cyclic Ca.q6 alkyl or acyclic Cy.4s alkyl or cyclic Cs.1s alkenyl or acyclic Ca.
16 alkenyl, said alkyl or alkeny! optionally substituted with NH», OH, SH, halo,



-0.950 32 46-52 4420-4990 -0.956 32 52-60 4990-5760 -0.970 32

60-66. 67 5760-6400 10 natal slurry volune collected The graph shown
in Figure 8 depicts a conparison in the chord length distribution of
t he preci pvoavenpmeduced i n Exanples |1 (Reynol ds nunbeCTiuseo01/810255

anti-solvent = 9700, Reynol ds nunber %7or the solution = 2700) with

t hat produced in Exanple Il (Reynolds nunber for anti-solvent =
23, 650, Reynol ds nunber for the solution = 10,650). As can be seen
fromFigure 8 the conditions used in Exanple Il yielding higher

Reynol ds nunbers resulted in higher nucleation rates, as eyidenced by
ho ner e UG BARH S 0OkAT ke CRBBUY GRReSninG Ff st SeRUPFPRRG: b
dihst ri E:Jt isgﬂ?cted indepeididintli foal tﬁd@@um{o@smﬁgg@:t(ﬁcs,a@tgmﬁw i bed in
the table belo Each.separate grqup of runs, note ou
desi gnat ed A~ Rt Bag; e maopdadettur be bas abE PR somr gl opiraty
descri bed hisistitet evithad) gawiit Nthngr,m,l ﬁa'u@,gca?abbmﬁby ggﬂk{)}dlygb\gelﬁhk@ﬁ
and aggregat.ed particul ate prepared.as %gown I n e t abl e bel ow.
WO 2007/ 1257%‘36‘@@? 553 ﬁ‘ﬁ‘g?@é‘ CRRRINRG fp|east @B‘r’ui‘@FﬁW%"f’%ﬁe'?desE
sol utimn dhdépemagdralyBrdrhane gedup Condisting ofVBBE, aed ML i on
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,

halo, carboxyl or carboxy(lower)alkyl; Cg or C1p aryl, or heterocycle; said

15  second ring optionally containing at least one heteroatom selected
independently from the group consisting of: 0, S, and N;

Q is a group of the formula:
R1
/2 \\:R13

X
wherein Z is CH;
20 Xis0orS;
Ry is H, Cys alkyl or C1 alkenyl both optionally substituted with thio or
halo;
ahd
R13 is CO-NH-R+4 wherein Ry4 is hydrogen, cyclic Cs.q0 alkyl or acyclic
25  Cyqpalkyl or cyclic Csz.q0 alkenyl or acyclic Ca.qp alkenyi, said alkyl or alkenyi
optionally substituted with NH», 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 '
R44 is Cg or Cqg aryl or Cy.45 aralkyl optionally substituted with C1.¢ alkyl,
30 NH2, OH, SH, halo, carboxyl or carboxy(lower)alkyl or substituted with a
further Ca7 cycloalkyl, Cs or Cqp 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 aralky! being optionally fused
35 with a second 5-, 6-, or 7-membered ring to form a cyclic system or
heterocycle, said second ring being optionally substituted with NHz, OH, SH,



Heptane Flow rate (mhnin) Primary Particle size observed (m crons)
Aggregated particle size (mcrons) BET Surface area (rnz/g) A 0.23
635 4100 Subm cron to 2 mcrons 10-20 mcrons 30.19 A2 0.23 420 4125
Subm cron we 2q7beeens 10-20 microns 16. 44 A3 0. 41 640 pétAR0p48i{5h &I on
to 2 mcrons 20-30 mcros 17.41 98

5 halo, carboxyl or carboxy(lower)alkyl or substituted with a further C37
cycloalkyl, Cg or Cqp aryl, or heterocycle; said second ring optionally
containing at least one heteroatom selected independently from the group
consisting of: 0, S, and N;

with the proviso that when Z is CH, then Ry3 is not an a~-amino acid or
10 an ester thereof;

Q is a phosphonate group of the formula:
R4

)\ ~Rqs

ED R1B

wherein R45 and R4g are independently Cgpp aryloxy; and R4 is as
defined above.

15 In the above-shown structure of the compound of Formula XXVI, the
terms PG, P53, P4, P3, P2 and P1 denote the respective amino acid moieties
as is conventionally known to those skilled in the art. Thus, the actual
structure of the compound of Formula XXVl is:

5 Y 0 r3
o) R | o
H N W /
~.
g N N i
H H
o], R4 0

RG

20 The compound of Structural Formula XXVIl has the structure:

Owr\)%r
She v

or a pharmaceutically acceptable salt, soivate, or ester thereof.

The compound of Structural Foermula XXVill has the structure:



Bl 0.23 717 4200 Submicron to 1 mcrons 10-20 mcrons 32.75 E2 0.23
717 4200 Submicron to 1 microns 10-20 mcrons 25.68 83 0.23 717 4200
Submi cron to 1 mcrons 10-20 nmicrons 32.00 B4
WO 2607/127380 PCT/US2007/010255
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or a pharmaceutically acceptable salt, solvate, or ester thereof.

IZ

The present invention provides a pharmaceutical formulation
comprising at least one active compound selected from Formula | to XXVill
wherein at least about 20% of at least one active compound initiaily contained
10 in the formulation dissolves in 10 minutes. In select embodiments, at least
about 60% of at least one active compound initially contained in the
formulation dissolves in 10 minutes; at least about 50% of at least one active
compound initially contained in the formulation dissolves in 20 minutes; at
least about 80% of at least one active compound initially contained in the
15  formulation dissolves in 20 minutes; at least about 65% of at least one active
compound initially contained in the formulation dissolves in 30 minutes; at
least about 90% of the active compound initially contained in the formuiation
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
20  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
25  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.

30



0.23 717 4200 Subm cron to 1 mcrons -------- 24.24 C 0.32 5000
20000 Subm cron to 2 mcrons 025-25 5 mcrons 24.85 C2 0. 32 5000
20000 Subm cron to 2 mcrons 0.25-18 mcrons 32.41 C3 0. 32

10

15

20

25

30

35

WO 2007/127380 PCT/US2007/010235
100

EXAMPLES
There follows examples of the process of the present invention and a
comparative example of particulate precipitated by a conventional stirred
batch reactor. For each of the examples that follow, the compound of
Formula 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, all reagents are articles of commerce of
USP or Food Grade purity and were used as received. Where noted, particle
size information was obtained in accordance with the following procedure.

For the Examples which follow, particle size information was acquired
by measuring the particulate material produced in the slurry using Focused
Beam Reflectance Measurements (FBRM) performed with a Lasentec probe
from Mettler Toledo in accordance with manufacturers directions for obtaining
such measurements. Measurements were carried out on a sample of the
slurry as obtained from the holding tank prior to vacuum distillation. The
procedure and equipment can measure particulate materials over a size
range of from 1 micron up to 1000 microns. Primary particle size was
characterized qualitatively by Scanning 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 slurr'y
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 nodutar
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.



5000 20000 Submicron to 2 mcrons 10-20 mcrons C4 0.32 5000 20000
Subm cron to 2 mcrons 10-20 microns - 5*Note: Batches denoted by
"A" were carried out using a mxing Tee having a I A" nom nal run
out si de divdfe@eBf2E@Hd a nomi nal 3/ 16" branch | eg out si d@CHIUAMRIT/BI0255
bat ches denoted "B" were carried out 18ising a m xi ng Tee having a VC
nom nal run outside dianeter and a nom nal 1/8" branch | eg outside

di aneter, and batches denoted "C' were carried out using a mxing Tee
10having a 1" nom nal run outside dianeter and a 'A" nomi nal branch

Iegoutsidediapr&ir I r i_n. each Ex les C
and C2 5Was subj et fgeéj l't“E)SaE Nc[ilggger‘rl%ﬁgérﬁ% ﬁ%?%%ﬁg‘ﬁlﬂg '%ouﬁ\%t gﬁﬁ?’}{%@@}“ﬁa of
t he preci piaud e piedehnusdd fronCFBidd nidasuesinertd (falam iB4Ac@brdadc® with 6. 13
n2/ g, and recilpi . i.n S f 2.41 R/ g
o 6 31 g AR ahRBhSLHEEE ol BEnbRSoRENRER, LhaHERECS For
t hese two camillied abeativg. biitdordingha aaeacioa costairadg deal siunrytunes ayi@ited
2007/ 12738QP 0 7 1St Ll atd r i n
t hereaft eré%sa%%gﬁg gﬁ{"%}‘ gﬁ@ réﬁr@%ﬁtﬁéﬁo%g%@tﬁ& g'[]ﬂy wabhédied
10 from -20C to above 150 C at a rate of 1C/min. FBRM measurements were
obtained continuously during the heating cycle and the softening point was
determined to be the temperature corresponding to the maxima in the particle
count curve over the heating regime.

15 Example |
A mixing tee was constructed from a stainless steel Tee fitting
equipped with 3/8" compression fittings on the run legs and a ¥4" NPT
threaded branch leg by securing a length of 12" steel tubing connecting a
pressure gauge (mechanical guage obtained from Cole Parmer) and a

20  metering flow control valve (1.5 gal/min. max, water, obtained from R.S. Crum
& Company) to one run leg of the Tee to serve as an inlet for the anti-sclvent.
A 3/8” static tube mixer (Koflo Conlporation sourced from Cole Parmer) was
secured to the other run leg of the Tee, serving as an outlet. The branch leg
of the Tee was fitted with a steel 14” NPT X 1/8” compression fitting adapter

25 (article of commerce) to serve as an infet line for a solution of Formula B. A
1/8” 316 L stainless steel line ﬁtteﬂvith 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.

30 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 Formuia B was prepared by dissolving 608.5 g of the compound of

35 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 51
flask that was equipped with a mechanical stirrer, a Lasentec probe for
determining particle size, and a heating jacket.



remai nder of the process. Conparative Exanple | A conparative exanple
of a precipitate of the conpound of Forrmula B 10 was prepared
utilizing a 3L stirred dish bottom batch reactor equi pped with a 90
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solution had passed through the mixing Tee and into the holding tank.
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the holdmg 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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of 8.14 m?%g and a butk density of 0.23 g/ cm®, and a median particulate size
of 1.57 microns.

20

Example Ili

A mixing chamber was fabricated using a plumbing Tee having a 1" nominal
OD run, each leg of which was terminated with a 1” compression fitting, and a
%" branch leg. The same co-nfiguration of flow meters and pressure gauges

25  that was utilized in the apparatus described above in Example | was
employed in this example. A slurry was made by employing 20,000 m¥/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

30  10,650). The output of the mixing Tee was collected for about 5.5 hours in a
stirred holding tank fitted with a temperature controiled 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

35  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 siurry had attained a
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volume that was 33.33 % of the initially collected slurry volume. Analysis of
the precipitate isolated from the slurry showed that it had a bulk surface area
of 7.2 m?/g, a bulk density of 0.18 g/cm®, a median particulate size of 1.46
microns, and a particulate size range of from 0.25 microns to 18 microns.

HCV-Y Distillation Profile
Pressure (barg) | Jacket Temperature % total bateh Batch volume distilled
(°C) volume distilled L)
(X =320 kg)
-0.800 15 NA 9600L
-0.805 29 0-2 0-190
-0.905 21 2-4 190-380
-0.905 22 4.6 380-580
-0.905 23 6-8 S80-770
-0.905 25 810 - 770-560
-0.905 26 10-13 960-1250
-0.905 28 13-16 1250-1540
-0.908 28 16-18 1540-1730
-0.910 30 18-22 1730-2110
-0.914 32 22-26 2110-2500
-0.918 32 26-30 2500-2880
-0.924 32 30-34 2880-3270
-0.932 32 34-38 3270-3650
-0.938 32 38-42 3650-4030
-0.942 32 42-46 4030-4420
-0.950 32 46-52 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 = 8700, Reynolds number for the solution = 2700) with that
produced in Exampie Ili (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 ll| 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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Example* | Concentration | Flow rate Heptane | Primary Aggregated { BET
(M) MTBE (ml/min) Flow rate | Particle size | particle size | Surface
solution of MTBE {ml/min) | observed {microns) area
Formula B solution (microns) (m®lg)
Al 0.23 635 4100 Submicron 10-20 30.19
to 2 microns | microns
A2 0.23 420 4125 Submicron 10-20 16.44
to 2 microns | microns
A3 0.41 640 4115 Submicron 20-30 1741
to 2 microns | micros
Bi 0.23 717 4200 Submicron 10-20 32.75
to 1 microns | microns
B2 0.23 717 4200 Subrmicron 10-20 25.68
to | microns | microns
B3 0.23 717 4200 Submicron 10-20 32.00
to 1 microns | microns
B4 0.23 717 4200 Submicron e 24.24
to I microns
Ci 06.32 5000 20000 Submicron 0.25.25.5 2485
to 2 microns | microns
Cz 0.32 5000 20000 Subricron 0.25-18 3241
to 2 microns | micromns
C3 0.32 5000 20000 Submicron 10-20 ————
to 2 microns | microns
C4 0.32 5000 20000 Submicron 10-20 —
to 2 microns | microns

*Note: Batches denoted by “A” were carried out using a mixing Tee having

a ’2" nominat run outside diameter and a nominal 3/16" branch leg outside

diameter, baiches 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 %" 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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distillation step and remains thereafter substantially the same throughout the
remainder of the process.

Comparative Example |

A comparative example of a precipitate of the compound of Formula B
was prepared utilizing a 3L stirred dish bottom batch reactor equipped with a
80 mm retreat curve impeller cohtaining 1780 mi of n-heptane maintained at -
20 °C. A 330 mlvolume of MTBE solution containing 132mg of the compound
of Formula B per milliliter of solution was introduced, with stirring (550 rpm),
over a period of 29 min into the anti-solvent. The resulting slurry was distilled
under house vacuum (30-60C Torr) to a volume 6f 1600 ml. The precipitate was
collected by pressure filtration, washed with 400 ml heptane and dried in an
agitated filter dryer at a jacket temperature of 35 °C for 15.5 hours under full
vacuum followed by 7.3 hrs at 50°C. The filtrate contained about 5% wt
MTBE. The collected material had a bulk density of 0.16 g/mi, a BET surface
area of only 1.76 m%g indicating large primary particle size. SEM examination
of the particulate showed that the particles were fused (melted). The softening
point of the wet cake was determined to be below about 30°C.

In comparison to the batch precipitation material the precipitate
prepared in accordance with the present 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 granuiation 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



Fluid Bed Dryer Fluid Bed Dryer Bl ender Tunble Bl ender Tunbl e Bl ender
Tunbl e Bl ender Capsul eFilling Machi ne Encapsul at or (Dosing disc)
Encapsul at or (Dosi ng di sc) Encapsul ator (Dosing disc) a: Two bl ends
can be conbonedntnko one bl end before encapsul ation. b:pciHalstoersi02ss
intragranul ar, half extragranul ar Capsul e D ssol uti on Characteristics
Al'iquots of each of the granul ar pharnmaceutical fornulation prepared
10 above were placed into capsules and tested for dissolution
characteristics in accordance with the foll owi ng process. The
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dropped into t di ssolution nediumw ththe paddl es actuat ed.
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content. The total amount of active present in di ssol ution nedi a

was cal cul ateies FAsenaspreiadatorel ﬁ‘é‘tr%‘l'*ﬁ%ﬁﬁ%ﬁ":éna heegffiveed as a
per cent ageppdrm At utiehiBhgrimatitiusel in@ld prRepatadddl phaifaiticafes in the
capsul e formulations was prepared in accordance with that of Example |l above. All
APl was used as prepared and had characteristic bulk surface area, average
15 chord length, average particle size, bulk density and bulk surface area in
accordance with the foregoing description of the precipitated pariiculate

material,

EXAMPLE IV - 40 Kg Preparation of Pharmaceutical Formuiation
20 A granular pharmaceutical formulation of the invention was prepared

on the 40 Kg batch scale using the following procedure. Into a Collette
granulator/high speed mixer 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

25 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 ll 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

30 from a theoretical 20 Kg to compensate for the actlivity of the API.
Accordingly, 21.014 Kg of the API employed has an activity equivalent to 20
Kg of a theoretical material having 100% activity. The APl and excipients
present in the mixer were dry-blended by operating the high-shear mixer at
156.7 feel/sec. for 2 minutes to provide a homogeneous powder. The powder

35  was wet-granulated using a solution comprising 1.200 Kg sodium jauryl
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/granuiator with the mixer blade operating at 18.9 ft/sec. and the
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| act ose Monohydrate 36 56 56 Mrcrocrystalline Cellul ose 40 40 40
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chopper blade operating at 2500 RPM. When all of the granulating fluid had .
been sprayed, the tank which contained the granulating fluid and lines feeding
the granulating fluid to the spray apparatus were rinsed by spraying an
additional 8.10 Kg of purified water into the granulator/mixer. Thereafter the
granulator was operated with cooling water running through the granulator
jacket to maintain the granulate at a temperature below 30 “C until the mixer
power requirement rose to 11.1 kW. At the end of the granulation time the
wet granulate thus prepared was discharged into a Quadro Comil équipped
with a 0.375 inch square-hole screen and a round impelier bar. The entire
amount of wet granulate was passed through the mill. The milled, wet
granulate was transferred to a Glatt WSG60 fluid bed processor and dried at
55 °C, 1000 CFM air flow until a sample showed a moisture weight loss on
drving of 2.2 wt%.

The entire amount of dried granulate prepared was dry-milled/sieved
using a Quadro Comil equipped with a 0.040 inch hole size grater screen and
a round bar impeller. A second batch of granular material, prepared in
substantially the same manner described above was also milled under the
same conditions and combined with the first batch of milied material to give a
combined weight of 69,560 g of milled material. This entire amount of milled
material was transferred to a 400 L. Bohle bin blender along with 3,864 g of
microcrystalline cellulose (extragranular, Avicel PH102, a weight of
microcrystalline cellulose equal to the intragranular microcrystalline ceflulose
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 @ 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 AP| (intragranular), and
comprising 10 wi.% of microcrystalline cellulose (5 wt.% intragranular, 5 wt.%
extragranular), 14 wt.% lactose monohydrate (intragranuiar), 6 wt.%
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croscarmellose sodium (3 wt.% intragranular, 3 wt.% extragranular) 15 wt.%
pregelatinized starch (intragranular), 3 wt.% sodium lauryl sulfate
(intragranular), and 2 wt.% magnesium stearate (extragranuiar).

PK resuits of the Granular pharmaceutical formulation

A 0.400 g portion (average) of the granular pharmaceutical formulation
prepared above was charged, into size 0 capsules using a Bosch capsule
filler equipped with a 19 mm dosing disk, corresponding to 200 mg of active
material/capsule. ,

Samples of these capsules were administered to healthy volunteers,
either 4 capsules at once or spaced at 1 hour dosing intervals over a three
hour period. The results are shown in Figure 10, which indicates a Cmax
(single dose) at 3.1 hours of 2106 ng/ml and a Cmax (multiple dose) at 4.25
hours of 1631 ng/ml. The corresponding single dose AUC was found to be
7029 ng.hr/ml and the corresponding multiple dose AUC was found to be
6410 ng.ml/hr, indicating that the formulation can provide therapeutic levels of
the HCV protease inhibitor AP contained therein.

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 (half 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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Batch Size

3kg 40 kg* 250 kg°
Constituents kg/Batch kg/Baich kg/Batch
SCH 503034 1.5 20 125
(50 wt.%0) (50 wt.%) (50 wt.%)
Lactose Monohydrate 0.27 5.6 35
(9 wt.%) (14 wt.%6) (14 wt %)
Mircrocrystalline 0.3 4 25
Cellulose (10 wt.%)® (10 wt.%)" (10 wt.%)"
Pregelatinized Starch 0.45 6 37.5
(15 wt.%) {15 wt.%) (15 wt.%)
Croscarmellose 0.18 2.4 15
Sodium (6 wt.%)" (6 wt.%)° (6 wt.9%)°
Tartaric acid 0.15 - -—
{5 wt.%)
Sodium Lauryl 0.08 1.2 7.5
Sulfate (3 wt.%) (3 wt.%) (3 wt.%)
Magnesium Stearate 0.06 0.8 5
(2 wt.%) (2 wt.%) (2 wt.%)
Total Batch Weight 3 40 250
Process Equipment:
Granulator Low Shear High Shear High Shear
Mixer Granulator Granulator
Dryer Oven Fluid Bed Dryer Fluid Bed Dryer
Blender Tumbie Blender Turnble Blender Tumble Blender
Capsule Filling Encapsulator Encapsulator Encapsulator
Machine {Dosing disc) (Daosing disc) (Dosing disc)

a: Twa 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 USPIH 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 paddles set at 50 RPM. Test capsules were
dropped into the dissolution medium with the paddles actuated. Periodically
aliguot samples of the dissolution media were withdrawn and analyzed by



adm nistered to 12 healthy human vol unteers. Accordingly, each of the
test subjects received 2 capsules containing 200 ng of the APl in a
single adm ni stration. Blood sanples were collected from each

vol unt eer b -pR8RgE (hour 0) and 0.5, 1, 1.5, 2, 2.5, p3enifd20090109s5 7>
8, 9, 10, 12, and 24 hours post WO 2007/ 127380PCT/ 1352007/ 010255 113
5 adm ni stration wi th the average concentration val ues for those

subj ects receiving the APl presented graphically in Figure 6 as the
trace represented by the square datapoints. The serumdrug | evel s of
the volunteers receiving active drug are reported also in tabular

f orm bel owiPhBifohatiis eomdent. al ins tatalearaounitnot azftive geeddrg i the diasdlutidbn

data fromTRPE Yot a9 ebiaE noBhTEnithy Pie HSBug O ARF B B i o1
sodi um | aupgrcestdgeaifehe mtaherrguahui mtivagnitihlw corttemenisiatheeapsalen
pllasma co cgsgcgiyé‘%fn(%o tt&ecé) neV\quti%ntmréTc'élgg ﬁe ultts %Fra%%x%ﬁgégr@%sa%%e

average 86 t diaR ( hoar s
concentr at taﬁan froma ey pswlss préfiarkd with eanidbathle sKdGaradsHcanrebslowridéhe t he

Beim i 0 7 PP SOGhAS 81 L BAb Y <1 Tt on (ours) P asm

Concentration (ng/m) S&uwee SLS 3% BleBa@hOf 0 @ @.B6cR. 34 38 KkEBdic) §6. 9
671.1 1.5 183.9 170t %onstituents mg/cap mglcap mg/cap
Precipitated Compound of 200 200 200
Formula B
lactose Monohydrate 36 56 56
Mircrocrystalline 40 40 40
Cellulose
Prepelatinized Starch 60 60 60
Croscarmellose Sodium 24 24 24
Sodium Laury! Sulfate 12 12 12
Tartaric acid 20 -—- -—
Magnesium Stearate 8 8 8
Capsule Fill Weight 400 400 400
Dissolution Fime: %API % API Dissolved % API Dissolved
Dissolved
10 minutes 65 78 83
20 minutes 34 88 52
30 minutes 92 a1 94
45 minutes 98 95 96
60 minutes 100 98 97

Comparative PK Results

Capsuies prepared using a formulation as described above for the 3 Kg
batch and a formulation prepared by the same process, aibeit on a laboratory
15 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 API in a single
administration. Blood samples were collected from each volunteer at predose
(hour0)and 0.5, 1, 1.5,2,2.5,3,4,5,86,7, 8,9, 10, 12, and 24 hours post



2.0 220.0 525.8 2.5 211.5 484.2 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 57.7 8.0 77.0 45.1 9.0

WO 2007/127380 PCT/US2007/010255
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5 administration with the average concentration values for those subjects
receiving the AP1 presented graphically in Figure 6 as the trace represented
by the square datapoints. The serum drug levels of the volunteers receiving
active drug are reported also in tabular form below, which table contains one
column of results for each of the 3% SLS and without SLS formulations. The

10 pharmacokinetic (PK) data from this study showed that for the dosage form
prepared with sodium launyl suffate in the granulating fluid the mean maximum
plasma concentration following a single administration (Cmax) was on
average 864 ng/ ml, the median time (hours) to reach maximum concentration
{Tmax) was 1.71 hours, and the AUC 24 (areas under the plasma

15  concentration time curve in ng.hr/mL for 24 hours post administration) was

2540.
Time from Plasma Concentration
administration | (ng/ml)
(hours) 0% SLS 3% SL.S
0 0.0 0
0.5 9.34 386.1
1.0 86.9 671.1
1.5 183.9 701.8
20 220.0 525.8
25 211.5 4842
3.0 208.3 400.1
4.0 137.9 263.9
5.0 173.3 145.5
6.0 1274 88.6
7.0 09.8 57.7
8.0 77.0 451
9.0 49.0 359
10.0 52.8 324
12.0 34.3 19.7
24.0 104 6.15




49.0 35.9 10.0 52.8 32.4 12.0 34.3 19.7 24.0 10.4 6.15 WO

2007/ 127380PCT/ US2007/ 010255 114 5 Wth reference to Figure 6,
when conpared to a fornul ati on not containing sodiumlauryl sulfate
(trace w tWO3HEA2BPY cl e dat apoints), the present for muP&T(USROIREAES

i mproved bi oavail ability upon admi ni d#hation. 10Exanpl e

VI - Phar maceut i cal Fornul ati ons Using O her API Usi ng the
above-descri bed precipitation process, an APl will be prepared for

ot her conpounds of the structure of Formula | (other than the

conmpou of Formula B exenplified herein) and of the structure of
Formulae Il to >O<VII| described herein. The precipitated particul ate
material wll b@ithSeferenpotaFigdre 6t whenmoarpaed i bdatmdi!aﬁmlhati on by

substituti S descrl b abg

orepar at 1 ospiigiedidfh iy e BER S or oGRS ORI 1 v
and V abovieresw‘efoamwlmmd@mspmmqv@ bidawailabiltptuipon ddninistratioed t o be
illustrative and 20 not limting. Various changes or nodifications in

t he enbodi.nents descrlbed hereln nay occur to those skilled in the
art. THese chandexz bPinadmagetitioa

spirit of the 'ﬂgﬂﬂtthgrébo%&%egkﬁﬁgﬁ precipitation process, an AP will be
prepared for other compounds of the structure of Formula | (other than the
compound of Formula B exempilified herein) and of the structure of Formulae
Il to XXVI1l described herein. The precipitated particulate material will be
15 incorporated into a pharmaceutical formulation by substituting it for the APl in
the process described above for preparation of granular pharmaceutical

formulations in Examples IV and V above.

The above description of the invention is intended to be illustrative and
20 notlimiting. 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



1. A nethod of precipitating amorphouoarticles of a conmpound of
Forsrul a H3C CH3CH3 HSOCH3 H3CCH3 CH3Fornul a B having a size range of
fromabout 200 nmto about 300 nm the nethod conprising introducing
a streamof a solution of the conpound of Fgr,oula A into .stream of
an anti-solvent for the conmpound of Forrmula A, wherein the
anttisolvent streamis supplied under conditions yielding a Reynolds
nunber of at |east about 9,000; and t e solution is suppl i ed under
conditions yielding a Reynol ds nunber of at |east about 2,000, and
wherei n t hepshseans are introduced substantially absent any cocurrent
or 1 npinging conponent. The met hod of claim1l wherein the
anti-solvent ¢is supplied UNAGLeHELRBbd; |
of from about 9,Q00 to about 25, Oogbsmgﬂéﬁ%hﬁo ﬁgﬁmgwg%rgghﬁéﬂ&ﬁﬂpeln
t he sol ution containing the conpound of Fornula B is supplied under
condi tions yielding a Reynol®& nunber of at |east about 10,000. 4.
The nmethod of clai mgg, mhereln\hhef§dnpound of Formula B is 342-(3-
tert-Butyl -urei dgd< | nethyl hutyrylj-6 69
. 1. 01hexane- 2- car bo yI acid &%
(2 car banoyl- 1- cycl pbut yl met hy1-2-joxo- etfiyl) -
Formula B), and thenanti -sol
yi el ding a Reynol ds
claim1l1 wherein, the
suppl i ed under condifi
more, and the volunetric ratio the stream of jsol gytion of Formula B
to the streamof antlsolvgnt is Miintained at a o of from about
1:15 solutiomanti- sgl guabout 1:3 solution:anti-solvent. 116
6, The nmet hod of clainf eréih the ratio of the conbined streans is
mai ntai ned at about 1:4 séHution:anti-solvent. 7. The mgihpds of claim
4 wherein the solution of the conpound of Fornmula B comprises
nethyl-tertlarybut | - et her %} BE) sol vent haV|ng from about 80 ng/in'
of the compou nof‘aﬂff FEBF FOTELT E9m 50K B9 (pabent 3R9 M thegpetion eomptinimg dliwideing
Fornmul a 8 di ssdsireath of hexfuionof e chnphisd efftrivsiol nertstrdam oS@latCdonsht ormgm

| i near or brancheghuml Kedness Haviaoms 5@@3]@&9&5@1@ sgﬁliegla%‘é{' co&tﬁxoﬁéﬁfe@:ﬁg

atons. 8. The f c I -sol ven

R Y TR AL S ST A
t he conpound of® BEEPHETUEDE ofat lepst eheri219BA andgbereipthenireants asgbimngtuc@00 ng/ i .
10. The met hod sofstagtlalyiahseBt anh@tieiem ot h@ng®@ batipbren. and anti - sol vent are
mai nt ai ned and conbi ned at a tenperature of fromabout -20 *C to

about +25 11. Th h of claim 10 wherein up to the point of
m xi ng the 59 ol ution ? 3 '??&P%&&'F el fiherein tne anti-solvent is sUppISl under condiions yielding

a Reynolds number of from zhout 9,000 to about 25,000.

i met hyl - 3-aza- bi cycl o(3
NH,

t he conpound of
condi ti ons

about\ 23, 000. 5. The net hod of

<

of 5,500 or

3. The methad of claim 2 wherein the solution containing the compound of
Formula B is supplied under condiions yielding a Reynolds number of at least about 10,000,

4, - ) The method of claim 3, wherein the compound of Formula B is 3- -f2-(3-
tert-Butyl-ureido)-3, 3-dimethyl-butyryl}-6,5-dimethyl-3-aza- bicyclo[3.1.0Jhexane-2-carboxylic
acid (2-carbamoyl-1-cyclobutylmethyl-2-oxo-ethyl)-amide {the compound of Formula B), and

the anti-solvent is supplied under conditions vielding a Reynoids number of at least about
23,000,

5. The method of claim 1 wherein, the
solution containing the compound of Formula B is supplied vnder conditions yielding a
Reynolds number of 5,500 or more, and the volumetric ratio of the stream of solution of

Formula B to the stream of antisolvent is maintained at a ratio of from about 1:15 solution:anti-
solvent to about 1:3 solution:anii-solveat.




at a tenperature.of about .0C and the anti-solvent is nmaintained at a .
tenperature of about -20 'C. 12. The nethod of claim 11l wherein the
sol ution conprises about 166 ng/m of the conpound of Forrmula B. 13.
‘The method of ciaim 3 wherein a solution concentration, a tenperature
of the solution and anti-sol vent upon being introduced, and the

condi tions yielding Reynolds nunbers {@r the solution and
anit-solvent are selected to provide precipitated particles having a
primary particle size of |less than about 1.0 m cron, a nedi an
precipitated particle size of fromabout 1 mcron to about 2.5
mcrons, a precipitated particle size distribution of fromabout 1

m cron to about 50 mcrons, a bulk surface area of from about 25 n2/9
to about 32.5 nR/g, and a softening point of fromabout 20 -C to
about 50 'C. 117 14. A nethod of providing an aggl onerated
particul ate conprising collecting the precipitated particles provided
by the nethod of claim 12 together with the sol vent and anti-sol vent
and distilling off at |east about 60 vol % of the conbined |iquids at
sub- at nospleri ¢ pr eswneet@eqfc@amh %p@&%yraﬁo &%Q@am@s&%& Ew]m&m%“t
of the preC|p|t {“%p@t z t The method of claiml erern
distillation canditi °”§Pém”@T6cted to yield an aggl onerated
particul ate having a nmedian bul k surface area of fromabout 5 n2/g to
about 12 nR/g, an aggleewsEbabitinpawidrdithesomtisramina Boridd et @mi & Sonfises

from about 1 %&ﬁw@n.ggb@pauér aa Bliﬁé%h?eg%\%ng &M&%@H@Eﬁgﬁg &@Bh'd‘?v' ate

particle size %%Fg ?

and a sof t eni NP fit> 2BpHt ?Od?ﬁ"’agt? {1t compoung of ipmaiaRdisssiged tesreingnd the
process conpri @iiwgeré ssrebleciecHpmdin@r @ sarcied mkarfes baving frer alont SGo A 12 icagpn
met hyl terti ar ydamsyl ether (MIBE) having di ssolved therein 166 ng/m

of the conpound of 3-[2-

(3-tert-Butyl -ureici o) 3, 3-di met hyl -buty ¥1 -6, 6-di met hyl- 3-aza- bi cyc
| o[ 3. 1. 0] h&xane- 2- Carhs&ggnpc?re‘cam 'Idwherem ihe anti-solvent is heptane.

(2-carbanoyl- 1, -cycl obutyl nmet hyl - 2- oxo-et hyl )-am de (the conpound of
Formul a B)g wi th a 'T%@me@o@éf'&ﬁmWerehﬁfﬁétﬁﬂﬁ‘on‘éﬁ'%u%'aﬁ aﬂraﬁtcﬁme%rﬁ&[ﬂ}d of
streami s provFlof,}l[(;;_ﬂl {M@%a&u%}'%ﬁpﬁlr}oﬁ% t%éj ﬁr;}gll Reynol ds nunber o

10650, the heptane streami conditions yielding a
Reynol ds nunber of 23,650 and the sol ut| on streamis conbi ned at
substantialdly a 90 degmeodrighie $wheteheheanliion 36 AreBvert dreadRtaitdaaneby
providing a sIcaméd%mﬁqgéstm@oﬁmnqbaklz@'féeo%&ﬂ%% tated particles of
the conpound of Fornul a he process of claim 16 further
conprising the steps of collecting said slurry and distilling

super nat ant™- | i qui d {Themethereof efaim| 18 ehesein & o thepoisitof sisibaihersdiibres ineintained
pressure and ataw@mpeapebedbbine ¢sra:tthmr-memﬁ&gé:@a%m&rﬁ.sﬂer&@é&ﬂa%l@ée
havi ng a softe(]gn ng point of greater than about 25 'C 18. A process
for making a classified granulate conprising: (a) providing a

dry-bl ended m xture by blending a sufficient anount of the

preci pi tat®d parti cihatrahuiat dzimal wishith fhe pautipadoegriseNabactcios A@RCR e t h
the process otorfodid®r dimbi@spr ovi de 55.6 wt % of the granulate, an
amount of mcrocrystalline cellulose sufficient to provide 5.6 wt.%
of the granul ate, an anount of pregelatinized starch sufficient to
provi de 1636 wt . % of haREhegohshin dtvbereln A selfiprusencepiration. o Somemieielobbe

sodi um suf fi cbautibn drd api-@Westepd BinginYodoted! 1 tr@rcaiawbr@ty@bdm@ﬂébnaﬁb r@ﬁ@é@t

g‘; aLﬁf;?Z e NDRPRY %Lﬁ&r@anﬁ‘ém SR e ds%@ctg{ t9 Eﬂa\%& p%e%ip@até@é: rT(%Ies hawng a purlm%w
using a gr anue’ ﬂcﬂ%é‘egﬁ h"aﬁgt?ﬂipf% TRg" é‘ﬁ“eﬁ’%ﬂﬁ‘i’p“@‘f’d PG §Rs ?férem glpout 1
sul fate suffi BiFenio abept gbovidrete. ansecipiatdl rérivie sigg distributibd 8f fiomebget amlsloatoe
di ssol ved i n abowesd glttondfa bolis@faceatbmbs oM abduOmrR WMdbok32 b h‘FE%nJ £ about
13 tines the WaLeH ol or BAHLIAN 203 b H6 LAt € enpl oyed thereby



dry-bl endi ng the honbgeneous granul ar powder fromstep "a" with an
ampunt of magnesium stearate sufficient to provide 2 wt.% of the
dry- bl ended product. 24. Use of the granular fornulation of claim23
in the manufacture of an nedi canent in capsule formfor therapeutic
or prophylactic treatnent of HCV infections. 25. Use of the granul ar
formulation of Claim23 in the nmanuf aﬂgure of a medi canent in capsule
formwhich on average exhibits the f ow ng dissolution profile when
tested using a USNI dissolution testing apparatus Paddle Stirrer
filled wwth 900 nL of dissolution nedium consisting of 0.5% sodi um

| auryl sulfate solution buffered with pH 6.8 sodi um phosphate buffer
at 37 C and i tAmatied ofpadidihes agedmessted 5@tideRN bonipRYgcollEMtioqTd preiphatedPl

Di ssol ved 119 pkficis¥ipRuibicSy BOm3Bodtr tdth €Sto@Berdfin ﬁb%rﬁ%nd%%ﬂ—ﬁ)ﬁeﬂ?‘alﬂm es

96 60 m nutes 98 nggff 2t S8 o éﬂb(ﬁ 9% RO Bhed ug{ﬂcﬂ! s%b-atEnosgl?emf‘ ;h%ssg? %{ﬁ K] ar

t he manuf act ur

fornul ati on coﬁ?”ﬁ’?rﬁi”?‘?ﬁe‘%‘f)% gP‘ée"B‘PpﬂT“’fttPFe"”%ﬁ feled parielss | s characteri zed by
exhibiting a Cmax of 2106 ng/m at about 3.0 hours and an AUG of 7029
ngtilm whensadi etk ef @ RSvhare ihd ghilalBiOSRIHRS e R ield 2 / -

Precipitated p%&&ldrxﬁe aﬁs@ pQ‘frc@lQ@ﬁ%g b He@rﬁacbglﬁ gﬁg@gre%ftf@'n LG ngpg?o S50 Y

claim13. 28. a atl ance with
the process of "E’Paa?gr?g%ﬂlem%padﬁﬁgﬁf“ﬁat”zﬁ"f‘rfécéf B'é? tfrF'BPl?é”s“ 1;5’?‘%‘15‘&?@8“%

accor dance wi t fqHe apraseeesetiatiliay perige si@Glstintio divsi fohe d mgramebat e
prepared in acédmdamced asdibniig lpentpiiocnass: 00 ¢ ®labdungo2@. 31. A classified
granul ate prepared in accordance with the process of claim 18 wherein

t he conpoung% of Fornmula A ::Asrsubstl t.uted brYngaD%st d of angqprof t he
0

b
Struct ures Fomula lto = SCDWQICPI“ ! am o a solution comprising
methyltertiarybuty] ether (MTBE) having dissolved therein 166 mgiml 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-cyclobutyimethyl-2-oxo-ethyl)-amide {the compound of Formuta B), with a
— 20 °C stream of heptane wherein the solution stream is provided under conditions vielding a
Reynolds number of 10650, the heptane siream 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-solvent stream, thereby providing a slurry comprising amorphouislprecipitated
particles of the compound of Fermula B.

17. The process of claim 16 further comprising the steps of collecting sald sturry and
distilling supernatant liquid from the collected slurry at subatmospheric pressure and at a
temperature that forms an agglomerated particulate having a softening point of greater than
about 25 *C.

8. A process for making a classified granulate comprising:

(a) providing a dry-blended mixture by blending a sufficient amount of the precipitated
particulate material (AP} prepared in accordance with the process of claim 17 to
provide 55.8 wi% 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 16.8 wi.% of the granulate, an amount of croscarmellose soditm sufficient to
provide 3.3 wi% of the granulate, and an amount of Jactose monchydrate sufficient to
provide 15.6 wt.% of the the granulate;

{b) agglomerating the dry-blended mixture from step "a" using a granulafing fiuid
comprising an amount of sodium fauryl sulfate sufficient to provide up to 6.6 wt.% of



18.

20.

21,

22,

23,

24,

28,

118

the granulate dissolved in a weight of water equal fo from ahout 12 times to about 12
times the weight of sodium lauryl sulfate employed thereby providing = first granulate;

{c) wel-milling the first granulate from step “b" to provide a uniformiy sized second
granulate;

(d) drying the second granulate prepared in step (¢} untit the granulate displays a loss on
drying (LOD) of from about 1.5 wt.% to about 2.5 wt.%: and

{e) dry-milling the difed second granulate through a screen,

The process of claim 18 wherein the amount of sodium laury! sulfate used in granulating step
“b" is an amount suffigient 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 i & screen mil equipped
with a a screen having 0.640 inch holes.

A process for providing a granular formulation comprising the steps:

i. dry-blending the classified granulate from step "¢ of claim 19 with an amount of
microcrystaliine cellulose equal to the amount of microcrystafline celiulose present in
the ¢classified granulate and an amount of crosscarmeliose sodium equal fo the
weight of the croscarmellose sodium present in the classified granulate to provide a
hormogeneous granular powder; and

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.

Use of the granufar formulation of ¢laim 23 in the manufacture of an medicament in capsule
form for therapeutic or prophylactic treatment of HCV infections,

Use of the granular formulation of Claim 23 in the manufacture of a medicament in capsuie
form which on average exhibits the following dissolution profile when tested using a USPH
dissolution testing apparatus Paddle Stitrer 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 :

Eo;t DropTime: | % API Dissolved




26,

27,

28.

29,

30.

3L
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10 minutes 80
20 minutes 20
30 minutes 93
45 minutes , o6
60 minutes 98

Use of the granular formulation of Claim 23 In the manufacture of a medicament comprising an
amount of the granular formulation containing 800 mg of of the AP| which Is characlerized by
exhibiting a Cmax of 2108 ng/ml at about 3.0 hours and an AUG of 7028 nghr/mi when
adrinistered as a single dose to a patient.

Precipitated particles prepared in ascerdance with the process of claim 13.

An agglomerated particutate 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 classified granulate prepared in actordance with the process of claim 18 wherein the
compound of Formula A is substituted by a compound of any of ihe siructures of Formuia [ to
Formula XXV,



