I NHI Bl TORS CF SERI NE PROTEASES FOR THE TREATNMENT OF
HCV | NFECTI ONS CROSS- REFERENCE [ 001] This application
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al so rel ates to'ner]gvd's@/—‘rr‘ea‘hm i nfection
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. 04]...U first ex osureto o
clnica} RgRabFS§ g QLD oAb B aTieEe TGP Y ol mgst 70%
of inst¥Mtled, hoNRE, therARBAstabRsHeS 2 h¥hié hﬁ'edtl@fxeﬁ‘dt Ip@fiists for decades [S.
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proteaéé;gx@ﬁaﬁrs af Bl ADedPOVieH @hbfymeeﬁﬁaesang' ?r{IVZﬂr%asé’\ﬁﬁfbﬁbfh which
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-NRA-, -SO2NRA-, or -NRASO2NRA- provided t hat
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bound ot’he nitrogen ring af om of forrrula(l); each
Howewrd, mgerfmd@wrdemli icappsidefifests [INDHA. Wiaker edg “Heppitis @Virus:
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carbon units of ZB are opti onaIIy and mdependently
replaced by.-C(O-, --C(S)-2 -C(ONRB-, -C(0)NR BNRB-,
-C(O 0, -NRC(OO, -NRBC(O)NR B-, -NR6NR8-, -S-,
-SO, -S2-, -NR8-, -S2NR8-, or -NR8SO2NR6-, provided
that -SO, -SX2-, or -S2NR8- is not directly bound to
the carbonyl of fornula (I) each R5 |s |ndependently



[G1] The invention also relates to conpounds of
formula (1) bel ow. (I) In this formula, each Ais

woz@bﬂmuﬁach B | s -CH2-; each Rl is R4, wher eip@mhoszoﬁzsas
s - C(IO)NRA- -C(ONRANRA-, -C(O O
Renaultqu,’ml(;(‘ @}@Effe(@ of Ag.h ntgrderon,’ Sﬁgzmnarsmmver steagr@ﬁm 273-277
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have resmueqb ﬁ’ﬂdﬁy tmodest ibpnel ebiengninapinissivalrhtgs subetlytpattead reductions in

) phati c wherein up to f carb nits of ZB. are
side efg 9' Ol}/{gmoy eraﬂlf Hrﬂ%ﬁ@rfalé?ﬁ?(‘}?VF @Bﬁl Z‘E%g VB?CID@(I‘@’)H&IH uncertain.
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[008] Thus, phmr@@@)r@ed for,xmgx@( exfve anti- raplqss Such giybitors would

have tl:legge,utlg g@éﬁ?al&s%%%?%&ghﬁﬁors% A eCt y nggu'rrﬁggse 1H]ﬁbltors and

more [santi dudaryt as HCVONERI bfntéds& irdditorR5 Spalﬁmﬂlgpﬁwﬁentdppuﬁﬁ, may be
hal o kox or haloalkoxy,
useful éé&ﬁtl‘m?ﬂéeqt% d’é’ﬁlé’ﬁ}fé]ﬁ’tqs)?nﬁ)}ée San optional Iy
substituted aliphatic, an op tlonall% substi t ut ed .
[009] wc?wan BHAY irhibigr wigh ity pawtyreshown pelopeid sugh# corgpoypd in need.
[ Ly t .
V-0 B el BT bR hALAND 02/ 360 bl Heorporated herein
by reféremcaiantseptitepnal | y substituted heterocycl oaliphatic
ring; each R3 is an optionally substituted aliphatic,
am no, sulfonyl, sulfanyl, sufinyl, sulfonam de,
sul fam de, sulfo, -OR 3A ptionally substituted

cycl oaliphatic, t| ._ ubstituted

het erocycl oal i p
or an optiona | y>gubstitute Qt er daryl ; E R3A is
i ndependent | y| an cptloQaIIyNsub\. t

tit\yt edycycl aI|o atl@, an

i tic, an
1 pt?bqi}ly
subst |t ut ed heter ocyCl oak |c ;§pt| nal |y

an sptlonally sufystit ut ed
heteroaryl; and eachHQf and Y' is [012] Still,
the invention al so provuﬂ§§ tonpouﬁﬁ% of Formul a (I)
(1) or a pharmaceutically acceptable salt thereof. In
formula (1), each Ais -CH2- ; each Bis -CH2-; each
R is -ZLR 4, wherein ZL is -C(O- and R4 is a
substituted alkyl; R R each RR is -Z R, wherein each
Zis |ndependently a bond or an optionally substituted
al i phatic wherein up to four carbon units of ZB are
optionally and i ndependently replaced by -C(O) -,
-C(ONR -, -CCOC(O-NR B-, or -NRB- ; each R5 is
i ndependently R, halo, -OH -CN, -NO2, -NH2, alkoxy,
or hal oal koxy; each RB is independently hydrogen, an
optionally substituted aliphatic, or an optionally
substituted cycloaliphatic; orRi and R2, together with
the atons to which they are attached, form an
optionally substituted 6-nenbered heterocycl oaliphatic
ring; each R3 is an optionally substituted am no, -0-R
3A, an optionally substituted heterocycloaliphatic, an
optionally substituted aryl, or an optionally
substituted heteroaryl; each R3A is independently an
optionally substituted aryl or an optionally
substituted heteroaryl; and each of Y and Y is H 1In
some aspects the invention features conpound nunbers
595 through 1044 described Below in Table 1. [013] In
sone aspects, the invention features a pharnaceutica

_conposition conprising a conpound of formula (1) or a .
pharmaceutical Iy acceptable salt thereof in an anpunt
effectlve to |nh|b|t a serlne protease and an
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agent is ribavarin or amantadi ne; or said inhibitor of
another target in the HCV life cycle is an inhibitor

woHoodMed1diel i case, pol ynerase, or netal |l opr ot egggyud2008mh2568
In still other aspects, a nethod of elimnating or
reduci ng HCV contgﬁ&@&ﬁﬂ&ﬁﬁlﬂElﬁXﬂﬁﬂQﬁical sanpl e or
nmedi cal or | aboratory equi pnent includes the step of
[0010]dorgeag1al tizp praset [nvgnmgm mtesgtampn@omlonemrﬁgmn@rthe HCV inhibitor

ol RSB 5 SOTEHIS T 4 B RSAaty e

excipiéHt figdt aRedYhd éryétaStoriaiof |a%611§ Ahug thfigh th@forimagbie 8f co-crystals,
instrunent, a surgical garnment, a |aborator

clathratess ot etherarystalling B@lpcbfqmi dai5 wethin thg Teasing ot cortfpraper” used

herein ?ﬁ%glfé wg?nagpcurras?agcgﬁ \%@-@39 gfl(llj ?’CO %I' Jﬁ%%ﬁgsr tOéJ??‘{] Il?%r[n a

crystallifi¥ edrnpositiords.edasordripaal. @Tr@dﬂed wl their b ifdrints, specific VX-950 co-
advant ageous PKproperties and/ or. i ncreased potency.

crystals greadveniageays @n theyPossess IPRIONE glswufe%%t%wef paHFOUS pRlpbility,

and grt%ag%gr}ro 8%@@@} e%g}rllﬁﬁ%ﬁ?j%g %ﬁlg@}gpg yE23 §§? gk?i&)rsi,%ﬂg.nghe specific
VX-95fatohagstalsipradday redycedmpsuoiitbe flosags dormmeandpiheted@rs dower pill

SRR S T RN N NS TR—.

forms.! EG@@ler VRIS &Rbry S 6ade ﬁféﬂufa@ﬁnﬂ%r @9£ntages relatlve to amorphous
adm ni St ration to a patient In each case,

forms wdibosquirespray diying medteaktnusionekyoplnligateon pskregriplt@mon he
severity of the HCV infection. DEFIN TIONS [ 018] For

[0011]pnromesssecqfthe bnmposm'mrst}jrmnded bwtlawmm:main @ick centhm ‘éKe950 and
i dent j &;ed i n_accqrdance e&Eg Table
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(i.e., 4EPBd:8Benz02d Beilifog Qe drk Wﬁie'&ystﬂﬁﬂ@fcﬁ‘}n 1Hrthé1€drﬁ;5(%&1&f (i.e.,
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forrmn@lm sttystyl) Irrh@nasmsgdmnts thermheler gitioy XG40 @enddoks,

hydroyg/ lérsl’i%écla Exc‘;)ld &gin %ﬁe rz}%lrégof AQ dﬁ %gle% agoﬁ{" {“530% %%Lfigl;y)&’lné&ge

embodb@Bts, theso ~éoyskil hdd@tlleast heo GﬂﬂierfSuICIQﬁhyi pb\sdﬁf diffhiceibn peaks at
inco orated by reference. As descri bed

her eb; 0
about hEp b 1$:07% dSduhes.andiNe S ﬁ%fé’nwﬂbﬁsm%ré&emﬁav patgut +/- 0.3
u
L L
191.19%, twittua standdrdldS‘est,lorBufﬂHOaB$E§ °Carld otlpz einbedimfients) ¢he co-crystal

ent rein the t "al | i.c"
has at G380 Qe o -l it oy Foctgmasib 3Py Fi b AL 0f 9p79.7, and
20.8, e‘&@l‘x thedti}giaﬁm&é\@ﬁﬂﬂ of a%H@tSwt/L DQP e0rRsa. SRlstif Ytk cho@Whents, the
As used herein, an émndgrou refers to a

co- crystat hﬁsa redkan itp PSG @ehsr@gremat B bup, withrstanday deviagion of
(9., 1 to 10, 1 to 8 1to 6, or 1 to 4) carbon
dxmt*;éﬁgj An aIkyI group can be straight or branched.
npl.es of | oups i.ncl ude ut are.not .JJpiLted
[0012](% nﬁg}eﬁwpecte{ Pvgﬁlr%‘ﬁ?w{]?%%%a on ck%%,rllmg \)g%gh{),ﬁ co-crystal
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u h
soctond, S RieryRng1e. BYETSIRK Py S ehe b oot Sodimgnts, VX-950. the
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het er oaryl, al kox aroyl , heteroaroyl, acyl 3
crysta'()aﬂusﬁafheogre%ﬁns%ﬁ%‘he 5?16’9%‘1 31 qop‘ﬁéﬁt?]cfjléié%éﬁ?/llvateo n some other
r a
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arylcarbonylanlno ar al kyl car bonyl am no,
(heterocycloalkyl)carbonylaﬂ1no
(het erocycl oal kyl al kyl ) car bonyl am no,
het er oar yl car bonyl am no, heteroaral kyl carbonyl am no
al kyl am nocar bonyl , cycl oal kyl am nocar bonyl ,
heterocycloalkylan1nocarbonyl arylan1nocarbony| or

o, o




(sul fonyl am no) al kenyl (such as
(al kyl - SO2- am no) al kenyl ), am noal kenyl, am doal kenyl

wol ¥R phatl c) al kenyl or hal oal kenyl . [02%%25@%2568
herein, an "al kynyl" group refers to an allghatlc

4- amlrmaﬁabgﬁlcgmﬂ: plnt Soane erabadimartsthe mojar ratdo g VX9 Qamgl 4-pmigp
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ted ropar gyl and butynyl_. An alk rou
about kiie8g 260t LAATL dngms e ThoRBRCTbthe Ghreratel R a8 Teast bvo of the
S r rQ@ar 0 _
o XEHSR R MBS A Pk St oy, gl T, cac
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onyl (e.g., aliphatic-SO 2-, aliphaticam no-
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thermdhi@la0 6yt 985 ke lvatH NQeadP@aWiation of about +/-5 °C.
cycl oal kyl carbonyl am no, aryl am nocar bonyl,

[0013 B RR W é‘l‘i’ood%@ﬁtg)&h@ 86 RARMI 8RR is 4-hydroxybenzoic acid. In
(heterocycl oa ) car bonyl am no,
some fucthet ﬂab@mahﬂsyﬂh)e ozl fponatid aanﬁi)QSO and 4- hydroxybenzmc acid is in the

anse JERGH 31 5K DR, R 15 S PSRRI
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the co%ﬂfs%zﬁ%%g éf;lﬁ]gsg ggvg %?I}Iecﬁ)ﬁ{af(k}gg %I)‘Ivd Ia(gkfpzﬁttl()ﬁ grg%lés na{_t) ﬁF?ut 7.684,

8.599 (93(905 o8B Phathets) each, w(t]Iil eI‘s'end:IIylcdethp bﬁab(m) 6%)Q.3 82-Theta. In

(het eroaryl ) al koxy 24 sed herein, an "am do" o
some gBeffE e SOTRy e 6%‘@3?{% R diE DErBGRTATL R gt 190.78 °C
with aEIH?x%lSrdt &Q%o%?@béﬁqd abONg) Qfmd ﬂn@@f‘&ﬁﬁédlﬁfénw tHe co-crystal has

anot her group refers to an am do group such

at least NG thef@r- )Rray powdeZ(diffration pGaks apvblut dsked. 6 9 6, 9.9 °2-Theta,

cach LM A e g0 GhBu -G 2k oo hett B e oo
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[0014hhyarwmed aspest, ah«mwmmrovdytcmmqrmmlmd@( 98P and a co-

crysafSHEPHSKLACHIR o 80 SRR R SRRt s

and adipid@prRINdg @I)IInE emb@ﬂﬁﬁlﬁﬂs \axi9sb ahd the ayelyaal fopinat fogether take the
C cloallphatlc)allphatlc aryl, aral.iphatic,

crystaﬁmeébms {ies- ofarmiseat q0ccry§tﬁls)t & sRrye P@BPﬁilﬁH‘«&fﬁa theanelghetioof VX-
950 eu{IF{hS ﬁacﬁ’étz}l é?%fhth% (ﬁ@%la})o ?%ﬂgug%%' (Ife%nyaIboutl 1).

cl.oal i t|c hat | c. a I I

(0015 é}%}oﬂbﬁﬁmpe@? Sy QfﬁeId‘é? a@ﬁ TR sqnd a co-
formef §d16dted B6MCthe gIdu@Ib%hmﬁt]r@g bfuaéink) a(bafatmmdl prolme In some

éhetero)%% &carbon yl, or (heteroarallphatlc c%rbon
embodimentsoV Xnh5 ¢ pnchibie 5g-faaneriegethererm agadorai(ag. by taking the

ol n

erystfife G b E@#Zﬁnﬁl’ﬁég‘a%?aﬁf@?g%ﬁ%S%I@%y@g?ﬁrﬁg% o efers to

the term"am no" is not the term nal group (e.g.

al kyl carbonyl anmino), it is represented by -NR -. 'R has

t he sane neani ng as defined above. [026] As used

herein, an "aryl" group used alone or as part of a

| arger noiety as in "aral kyl'V aral koxy", or

"aryl oxyal kyl " refers to nonocyclic (e.g., phenyl);



(/"-(heterocycloaliphatic)-o-(alkyl))aryl. [028] As
used herein, an "araliphatic" such as an "aral kyl "
wogmos,lp)asaf ers to an aliphatic group (e.g., a @cr/@2608002568
%rou that is substituted with an aryl rouF
a crystalhpe pinglei phase substeppe co@mglng@nﬁctlvgp@a@@pwﬁ@g iReredignt and one or
I S
more n’%ﬂ:tlve 1@%&1&?& @?h%smﬁsg élﬁeerl %‘Q&l ﬁ&glﬂ? gaig#é@/ égt?%fdg)%pemc
proporfl&ﬁ eTI'Be tePmao byt ergonipasy ‘Coserystal” @ udedlideyin. @i @chmé
that is substituted. with an aryl group. Both "al k

embodigrents,ghgmolasaateo ple¥X- Lk andehe s éwermnék%mgs OSPg/% >:1to

Yhp is benzyl. An aralkyl is optionally
detﬁggég % tgﬂztr1one or nore substituents such as

[00 16]2[3 IaB%@y zﬁ?y‘f ﬁ'&f} dnvs ép Py(fvulf n%l[]ﬂﬁoglt oalckxtq}ﬁlill’;]g V%b%ﬁd@a co-‘

tomeﬁs@leﬁieﬁﬁd’ﬂﬁﬂié’@tbl)p c@nsﬁ:dtl(ﬁgblf lﬁ’ﬁﬁlﬁyl@l K)@r@xybeﬁm@ ahihy:imlﬁkf acid, d-
cycl oal kenyl ) ; (cycloalk ) alk& heterocycloalkl
Biotin, dndtarasts,asidh alniepmearkadimgts, VXras0cigdhs £o- nge*her form a

|.o
co-torAE RN e SELFIE XL OO oS, g some
embodiratas,ahe olar ratid 60V Xe2hadythe adbHomyar as imdhgl kange of about 5:1to
alkylcarbonyloxy amdo (e.g., am nocarbonyl,

ab(’u”aflﬂylcarbonylamno cycloalkylcarbonylanlno
ycl oal kyl al ky*car bonyl am no, aryl carbonyl am_ no

[0017] @F%W@B‘PWIW hrye apab%aéwa&m%| q@%ap SAYREdiserses
1mphcé]tg§ B§ 8g ?%/’s?%lg?elglﬂ%lﬁf‘g?% gﬁg Ql?(ﬁ]]y LRGWAin the scope of the invention are
pharmali‘c(eh’acal aomiplkyitiony dmchycbalmmng VXe9sthand ehed orystay throrey jdentified

nmer capt o;. al k | fanyl; sul ur ea;
sbove, %amapn%tmf&mrlx b pBesmice el Corbposiligniny gptionally
contait Qgé)l]verfﬁe gs %getbﬁi'ir@l'enethﬂ ac@ia@é/ %{Haﬁolr bf‘&:e&ﬂﬁs &Hforming a solvate.
I ncl udes (e 0, 11) menbered
Addltlgmailyc thsfmélannmutlm mmpmtmnwglgy ﬁwtmr epntaintpeditugot, sphygat,

excini zi\ve atr AresaMﬁr}% atomin comon (e.g., 1 atomor 2
P H#E S h RPN clic ring systenB i ncl ude

O ke SN v
descrittd¥bdve. aTKe RlefhidInh 4y iRBRAE GRS stdps. ofkgﬁﬂrbvrﬁﬁmwmﬂlﬁ(ﬁ providing

| oal i phatic" "group enconpasses a "cycl oal k

a co- crgst@ht{vrmms%ect@y&oma & BYopp’ cogwsﬁu}g ofeabydroxyhonieil ab@s frgmino
sahcyhcp acbd) ﬂo r18}{alf' ul%SaF s'o deI g?;z?qe?omtn?e fol? (?1%{18&’? Sl)lggél, ﬁ/ﬁ%nylanahne,

threonﬁﬁI tartatiedcid addi@G meidg @d&ﬁﬂ@ aceddte tpr@bﬁ@d intetiyfl Usiediroxybenzoate,
bridged) rin 5-12) carbon atons.

3-12
anthrapilig ideandyg- eﬁe} é‘é)l degﬁ gl%tgl& ﬁ%1su%nwc%me85§a or contacting
in solu‘ﬁgﬁ hob! @B?ﬁf IWltthYI WHQ{ lfo oc a#t%ll&é/tfdn%%e{t%ln so as to form

adamantyl, nor orn ro-1 ndeny
the co-destdh ydsaidnpinbke, and (d)sqiptromfiﬁy ﬂolﬂtmhg(thmgd -¢rystal formed by step (c).
spiro[ 2. 5] octanyl, bicyclo[3.2.1]octyl,
[0019]8ti1y &ithin2he séﬂp@@f yHus ibiefitien 3] a3mathddl Iﬁ@fmbdulatmg a chemlcal or
bi cycl o[ 3. 3. 2. ] bIC clo[2. 2. 2] Ggng h
physicgko (1{1t§fﬁsﬁggggqb-gwta¥ é%pg ng/q\)ec ﬂ]edgq:th?ﬁ/may 3 efne steps of (a)
measunﬁ% QBB br gﬂ% ‘i)éép rtgg)?%t&%%t%f‘\?{ _G5®as & 90 Br stal former
aromatic c ocy I'c noor ICyCcl1C ring of to
selecteliXrdre tig grodp tansdstingant Belnydaoxgrvenmv aeid, 4amimr sahoyléc ac1d,

doubl e bonds. Exanmpl es of .cycloal ken roups.i ncl ud
pheny B0 sp SRR, AR b EhRI Ay S aoefer SRaee Rt +-
hydroy{:%‘éhﬂﬁ&t QRthkani XA YAH Q- Bﬂﬁii%n{/ﬁ) deRehalNgl iHR-hale rTﬁl’&bﬂ)n of the VX-
ycl ohexenyl, cycl opentenyl, spiro[5.5]]undec-3-enyl,
950 arslpm of-Rry5iad fqm"@r éray will pesy oh tiexdesired modelatipn obthe chemical or
bi cycl o[ 3. 3. 1] nonenyl . [034] A cycl oal kyl or
cycl oal kenyl group can be optionally substituted with
one or nore substituents such as phosphor; aliphatic
(e.qg., alkyl, alkenyl, or alkynyl); cycloaliphatic;
(cycloal i phatic) aliphatic; heterocycl oaliphati c;
(heterocycloaliphatic) aliphatic; aryl; heteroaryl;



[ 038] Monocyclic and bicycl oheteroaliphatics are
nunbered according to standard chem cal nonencl at ure.
woRAobgtiogrsacycl oal kyl or heterocycl oal kenyl groweTa@2003802568
optional |y substituted with one or nore substituents
physicsliprpperty oftintepisbrand £¢)i pyeparing thecercrystal kjth, they medaryfractign
al kyn iwcycloaliphatic; (cycloaliphatic)aliphatic;
determfuAPHID P o)Al

al i phatic; (heterocycloaliphatic)aliphatic;
et er oar al ko cyclo ha : Y
100201 iR Erasmstsene g b GYERon Cra be R wxyine diseases

1mpllc£t@31 8l P Bﬁbblﬁaeﬁ)ﬁylth Hest, e[‘l‘ﬁi%r allsd RRiA GbQ¥Ype GtR¥linvention is a
het er oaroyl; am no; anmido (e

methoq af frediimgisoyle élsmr»nylwshwln gompnélng administering to a subject in need thereof

a theraé?%/tkfﬁgyl tfgcgg\}ebac (fﬂ%g ?rf?ﬁ )0(0 cEygpaii Iof g—é?, %‘%Lﬁé/)ﬁ?clglm rEaiéon?Bosﬁmn of this

inventiogr al i phati c) car bonyl am no,
(heterocycl oal i phati c) carbonyl ani no, ((heterocycl oal i ph

[0021]2fHeonfHok{dat hitd G@EH@&}Q @fr{hﬁ%ventlon can also be used as seeds to
(het eroaryl) carbonyl’am no,

prepar¢ héditioms |ca+qrmu@ls p@)t@laﬂwcaw mgredientithas;cap he Hap@pame as or

dlffereé{:gggm(\é%g% ?12:@% PSS ysgai g(errrgei géa? B%Ihgllkg Lg rebs%mye &2 0¥)different from

the groupG¥asiSald MByd‘r))xﬁidnB&@tabﬁ) ganhifdydlicylic acid, phenylalanine,
(araliphatic)carbonyl heterocycloallphatléiparbonyl

threonlié; éartar@@yt,d e4ipi ,usey%nluceﬁat@teey@émwﬁthy ydroxybenzoate,
anthrarﬁl ﬂgtaado%{@é 'B%mi ! lggr(iﬁ{tgr%éy%l aln 'aHogn i‘fyﬂa&ofrfyonyﬁf this invention

can be@ﬂa}de& llklltf) Q%}éluﬁ,on&bhfalmtj(g tl(eeieglred z&itlk/y' Insgthdlenlydn)i the co- crystal

sul fanyl (e.g aIk | sul f ur ea; .
formenagrdg e Extues S ellpgH o St A %Lad a?&?{ sl Giruys formed with
and gn[)‘gl?f%;[lt &fthgg;ug{ncpg'lgd/lcrysgﬁ oup, as used herein, refers to

a nmonocyclic, bicyclic, or tricyclic ring system
[oozz]hﬁéfdlﬂg?a‘h% ﬂle]c% ogl(ialg?% grt[;%cr:né’ygﬁisﬁisrbfql\lﬂ% d)f?ve§rﬁ'3fl Calbe Ll as

researclmb]sn &For ﬁrs&mbélehe;oéa)u tEnded o sthdy thetpghermaodegicdl |poopertm; (such

, is aromatic r at le he rings in the
as bioayHggiaNe msraron ey 1 € Erva O LT BREin ditsfegh Eriband ghder
condltﬂ)%t & @Qfeﬁééloﬁ KaHBud VKLISIER rRAulRBBALIY $84 deliéryamd bB$Brption.

having 2 to rings. For exanple, a benzo fused group

i ncl udes benz é#%s\@lﬁﬁleﬁ%ﬂHﬁﬁﬁA&’lﬁ% 8 nenber ed

het erocycl oal i i zyl,
[0023][ [@?? Ilyslhf)ws %9#}@%8}/%%3 %ﬁﬁé@n glI%Jo ato %ﬁ%ﬁpﬁéep% detgﬁ%g the progress of
formirigaheé| uonq}stamysf VX- m&%mioayb@fzohﬁtcw oaryl are
azetidinyl, pyridyl, |H ndazolyl, furyl, pyrrolyl,
[00241 FYCGE 2Yshowk i HZOMR spdéxraﬁﬂ:lfyche cé-ﬁ}}dﬁl of )VlX 95@hﬁcﬁ4-(h|y&ioxybenzow
benzofuryl, isoquinolinyl, benzthiazolyl, xanthene,
acid. thloxanthene phenoth|a2|ne di hydro |ndole 1, 2,3, 4-
t et rahydr oi soqui nol i ne, isoi ndoli ne,
[0025]lGiz 6[s|ho®]s KRB bbtheinorerystal] ¥ 1950 med Aofrhinopalisyhie agid as an

benzi m dazol yl, benzthi azolyl, puryl,
acaoquﬂ %ﬁV¥ qui nol yI qU|nazonI C|nnonI phthalazyl,

o026 Ll ag L QOB L0 FOLLEND v

asanéé’é(olﬁﬂi»ﬂe dotvHtd ation, nonocyclic heteroaryls include
furyl, thiophenyl, ZFprrronI pyrrol yl, oxazolyl,

I I |
[0027*t E'lg}tz %I s‘gné\év[s ?W@ﬁ%gé IBZ g;?ggo&f%ﬂtal @&%??gﬁb’? 4-amino salicylic acid
as an atetdnpiniberspllvatgyri dyl , pyrldazyl pyrimdyl, pyrazolyl,
pyrazyl, or 1,3,5-triazy|. anocyclic heteroaryls are
nunber ed according to standard chem cal nonencl at ur.e.
[041] Wthout limtation, bi’cyclic heteroaryls include
i ndolizyl, indolyl, isoindolyl, 3H ndolyl, indolinyl,
benzo [b] furyl, benzo[ 6]thi ophenyl, quinolinyl,
i soqui nolinyl, indolizyl, isoindolyl, indolyl, benzo[
]furyl bexo[&]thlophenyl i ndazol yl , benzi m dazyl,

o, o



al i phatic group (e.g., a C -4 alkyl group) that is
substituted with a heteroaryl group. "Aliphatic,"”

wo Bb&yde1s1 and "heteroaryl” have been defined alg@ves2008/002568
[045] A "heteroaralkylf‘grou as used herein, refers
t

[0028]tFdGah shows/a Trosgecirameet, eC@ﬁrwtaéDﬁyP( %ﬂb@mb 4-hpgdroxykenzoic
i substituted with a heteroaryl group. Both "al kyl" and
"heteroaryl " have been defined above. A heteroaral kyl
IS _optjonall ubstituted with o e .
100291 5o shefing DSC et crprvsieliag Vel adraydgrybenzoic
acid. hydroxyal kyl, and hal oal kyl such as trifluoromnethyl),
al kenyl , al kynyl, cycl oal kyl, (cycl oal kyl)al kyl,
e C lgew r
[0030] @tbeg gg@rfvg% 91‘?5(:%3? gatgéﬁg{;g 02?6 ér?%%l(l;%fl\)ﬁ Ig§¥land AL I'Y}ld’roxybenzmc
acid. heterocycl oal kyl oxy, aryl oxy, heteroaryl oxy,
ar al kyl oxy, heteroaral kyl oxy, aroyl, heteroaroyl,
[0031]'FIG! 9 sh&wé E&OXRD ket WE eeloratstall JEW X arsbany ldehgdroxybenzoic acid
am nocar bon al kyl car bonyl ami no,
as an aégﬁ@m@alﬁwylveér bonyl ani no,
(cycl oal kyl al kyt ycar bonyl am no, aryl carbonyl am no,
[0032]eﬁI@L Kk sleaw Ho B,SlCaspent@um(df sheeeenystebal ¥kt §dandohlyydinkyhenzoic
d SR F Ialkytycarbonylan1no
act zwﬁ@ﬁ%?@ﬁfé ylanino het er oar al kyl car bonyl am no,

hal o, drox ac mer capt | s any| .

033IGHRY g1 shovr s TOR tn Pt TR o o bl b
acid asc‘ﬁ\lrgg@g@;m{hle JoPed. As used herein, an "acyl" group

refers to a fornyl group or RX-C(C» (such as
[0034]%1@/ o %(Q’S an f"ﬁ"ﬁf )}fe%{rﬁg{/ ‘gq[}% g% @%/esta?hggb(g?fe(&&gwui -h}droxybenzoic:
acid. Acetyl and pival oyl are exanples of acyl groups. [047]

As used herein, an "aroyl" or "heteroaroyl" refers to

an aryl - C( O DrganEDBEscrRTON GX THE INVIENTIONY| and

heteroaryl portion of the aroyl or heteroaroyl is

[0035]qwbﬂh@a§fdr¥>r@ahﬁg lahd CRata@teri fihg Wicousystaldied vtk @omﬁrﬁét&}:d Asthe
used herein, "al kox group refers to an

literatuge.oSes, merTeraslwt@L Chﬁrag%@wnd 899%@80&9(4»/?%@} QYmEI@SEU] and
M.J. Z@S%?l]godt € st r ué’?u i gﬂ(% @d@%&%sé &Eﬁ{ %O%élegﬂ Bulso

suitableti@r meparidg anddhRgcteaizmghmeedrystels iofidds atyenorand Rz can

be aliphatic, aryl, araliphatic, heterocycloaliphatic,
[0036]h@d(ﬁﬁ@1@d]l}y|, the&bll@@h@rs@a&lﬁb inpetladds@an bO 26dd téadetﬁffsi co-crystal

her ei n, ‘car boxy' oup refers to - - COORX,
formers @3(&(131 or 1@ F@(C\'Mﬁg‘llﬁ pagigulaely thg @}—ﬁqyﬁt&is (&}tb]@ F51:1ve(51|t10n

-0C(Q - or -C(OO when used as an internal gro
[0037])[loBi®] 1destifieasipningiosisereening heyl ao@ﬂSiSl;blﬁactq erystgl &Jnﬁelr Blrré{r?é -950 can
Li

be con&gctgcfl o g%gggk % ﬁ%[/ gﬁ I%‘T‘%H?s oa% g\%ll\r'ﬂc#tg difés%taﬂ on of the

XRPD-redudts t{) ﬂﬁﬂlno@séh ¢rg&alline NVeX4950 ﬂlfﬁﬁaﬁmﬁpﬁt&m gefrrhtpnsfedfae ascreen for
to -SH. [053] As used hereln "sul fo" (?up refer

new crygfal fgwﬂagqi/or @&@("%@hlaﬁé“@cﬁ'm@?ﬂ?wpy 1n (c@’%mcorporatlon
ofa co},’\agflg ef S BRklaY.: OkAPHcifiSt-MARR slaﬁgﬁlcnacuﬁ‘ and salicylic acid,
S am de" group refers to the structure
etc. havdRenS(a)thaddyRAisvnaal sgrechibganposaible/canddlates for forming co-
-rwwceaég - NRY- when used internally, wherein Rx , Rg
mymms“ﬁﬁﬂ zNave been defined above. [055] As used
"sul fonam de" group refers to the ructure
[0038]. B(eo)ewlmp@fﬁw pitial geegeripg)Fan prusgdedpr U@éﬂl“tge\”ﬂ’u fgptify,
addltlovr\ﬁf Q-ér ers MB?’ x-968) Por ?P[Qﬁﬂ Qtd l;kttt‘:‘cf Elgjfglé/al and chemlcal
erei , R are deflne ove. used
properties, éi-amiao"ss]unyﬂaraycid cagrbeupsed e$ et&dtmnle@-lﬂn dbmtrfy ingaadher possible
termnally and - Swhen used internally, wherein R has
been defined above. Exanple$ of sulfanyls include
al i phatic-S-, cycloaliphatic-S-, aryl-S-, or the |ike.
[057] As used herein a "sulfinyl" group refers to
-S(O -RX when used termnally and - S(O - when used
|nternally, mhereln Rx has been deflned above.

-~ ] 1 . ™~ N~




- NRX- CO- NRY- or -NRX-CS-NR Y- when used internally,
wherein Rx , Rg , and Rz have been defined above.

wd 2681065 used herein, " guani di ne" gf oup refRIBud2008/002568
the structure N:C(N(R XRY) ) N( RXR

co- crystNfonn:Qrs KXY Koy iavms edutar mxodghag. pmﬁ@lhe@ madek ¢frfEASA can

be builf SRF thel Qo SARE Prrie LR esd NS TR SThACR) aff P

compléxed with t'h@%&u&ﬁ@rbfd@ﬁﬂlgle ¢hoddraveof ‘{1&79]51) dbtaigeliey séihgletdhystal x-ray
term"vicinal" refers to the placenent of substituents

diffractipn.aThg S A mpdequisanchesplacad rmmﬁﬂy at differsa pasitipas around VX-
950 to ﬁle%z{{]r%u%[%ﬁe&%?ﬂg&o E&P@ﬁ sab%ﬂ%%nttﬂq e ﬂﬁ)?efbhles The

on a he term " gem
positiohelf @bsdihfied dfahplageaendlealle srebsiergyuaitimized vehilprtbe Y X-950

that includes two or more carbﬁg at oms, Wﬂerelggth%
moleculgischald e sARadonted-Ratie N epdon-Rapisapacthad,prpilablg ip Quanta can
be used E@Z’%erggq?%]ﬁﬁfgatloﬁ gSiflk Bedabid setﬁﬂgs arldyf @iRatd- Hepeﬁﬁ&ﬁrdlélé’cmc

t [ a gr p Wwthin substituent.” A group
AutoNlom dodtvrre) VI Dkhiafortriatiog ISystemissGpibéh ean bausadte converbthe names of

chemi g 4 R8s RS xPRDes gl sl o ipd Bfeas
(Genetafly R eS8l Saf) 1RtsGRIAS ¥trEEtaed it SRHLES foinfdtltd Yrodhice a
group’is internal when the group is present in the

databasn @foﬂt@cweSa Thestatabaseeean then beecagthediferanevs eo-gotstad formers that fit

the. phagmgy? Ir%gféistéﬁ%q %tﬂel“@A;g al%ﬁ%}@)l@%éaglﬁg%_ h%g ngg lo@ﬂdenergy

minimakiffilar @& B oBVK-930 @ides-esanpl es of carboxy groups used
|nternaIIy [074] As used herein, "cyclic group” or

[0039] BYCch€ aRBbELYed foh Géreelfifig 0B RBystal ki’<!>rmer§l NG defFdenfipdy DSC,
ring systens including cy cloallahatlc

physwhlemecrt@rey ef QsacnyptlahfqrmerSawyh VgP5e grad ﬁla%wgd evidenep oppolid-phase
1nterac}ﬁl§ns durin h%SDgg?pcagé %Vfg &eefuk&]:ﬁg me[l ?) pflgl}aﬂgﬁrgore likely to

C rrng
form cbicgystdls.cTR aétebmymt@adtiopaietw&nrvng;ssaymtlem co-ctyistay Edriner, the

cycloallphatlc ring system.in which t e rin
compogehty GaRbe Blead 8 b eelagEa apg é%F‘?t Sgﬁ@@ﬁl@me ramp

‘metholl ROMHE€ ro ttexﬁ?@ral'ﬁ?é iol b%‘ 1399 °ECin lgd@qﬁd?&ﬁ@ﬂtk Blends showmg a
nor bor nanyl , cyclo 1] octyl, bicyclo[2.2.2]octyl,
new thioimaledvety(i.8., ah eodgthernbi thgtahff{als iR 1®}pm)atyte from endotherms of the

2- bi l.o[2.2.2 tvl ,,.3-
pure <35 QAR e 915 6185 D i SRRSO B BB Y o v
of the én¢/ (])ﬂﬁ'f%(hal cOmpohélds dh@hﬁ)Y&'rht@‘o bétvgers YX-850 gathB@o-crystal former
opti ona g{ substituted with one or nore substituents

can thguhmadagst iyan atiemat teiyisly hamswthema) fransigen endya T observed
transm nqergg%:rg&lrgsy 4anﬁ%&)h?t§§i( z%srécifukl (L ﬁéo?rﬁo)srtloﬂltg 'f)m’duce phase
diagrahe tfer the Bilaephkstures( hRﬁIﬁﬁﬂa?tmb o8 V§hI@hnkd/tqg-caystal former that
produqh%{eg Q%g{;%zl}l é@%k{tﬁxggg@n [%qus oa )e/rll ﬁé{@}eg&%}pd&'%uce larger quantities

(e.g., gaﬁgmlﬁ&bgg?gg{,?ar al kyl oxy, aroyl, heteroaroyl,

tro koxycar bonyl, al kyl car bonyl oxy,

[0040]?1%(:{%1;6? OI?W <+<¥(L Eﬁrsg? ?(yljrr%pg With new thermal transitions can be

Ky Ica

produc(eﬂylﬁ largé hwdrﬁltj(we) Gatlednup),ang. sy usanigtheaaraﬂanylnagnsnb'ﬁnt-
ar.al kyl car bonyl am no, (hetero ycloalkyl)c%{ %qy T
evapofaHiar.anelii e e a6 I f%‘é{F‘E}é Yrepeqqyersion, blen timation, or
model %r ‘?:?{16@ thé¥e é(;}m)@srﬁrg Qesctﬁ%te@ FPa& A Bé’ll)ﬁ/armw&ﬂmtm“ prepared
r ox acyl, nmercapto, alkylsulfanyl,
can besamlal‘}mx@ or draees:tertzled dmyrseah ks arethods as XIRPANITH@A, anddDSGI and

their SP@LQ% ai{(%)stalg gfya %gsg%ggép%n@n%?ﬁoﬁdpg natd gqyc hgtlhods known

(e.g., alkyl groups, alkenyl® groups, or alkynyl
groups). A straight aliphatic chain has the structure
-(CH2) V-, where v is 1-6. A branched aliphatic chain
is a straight aliphatic chain that is substituted with
one or nore allphatlc groups. A branched allphatlc

T " . . ~ "



one substituent selected froma specified group, the
substituent can be either the sane or different at
WOEMEs/WepASi tion. A ring substituent, such as #cT/US2008/002568
het er ocycl oal kyl , can be bound to another ring, such
inthe gt a cycloal kyl, to forma spiro-bicyclic ring system
e.g., both rings share one commobn atom As one of
[0041]) Badi-mélliyg:s IEqui-mnotartah@uatstof\M X495p @u@g@p-zceystaicfn@ilqraw wpeed with

of subs ned this in ent on _are tho
an appRpEBI Y Ge b st e Tt gL e, ol dfetsen
MMzoof(@rém lis\né.c@Rftbh q\mqmop HOES at 4 Bé@lenthf PHIHRS €The mixture is
‘stabl e or chen1ca||y feasible," as used herein,

then plaeddeinghe miltiogsempagmentmads ef sifered wommdum. A fter milking, die
matenVYp%gla%?(P Céc?éj c%q gcgﬂt‘?l'le{tioglrﬁalg fun%l %}?ev(’f) taﬁeldlﬁl&f{é%doe\rl é/ariciluum at the
room tetpefatgat KRTP,D ﬂﬂﬂDlS&nﬁ@@em Uérpeﬂﬁ)hﬁe(bfo dHagacterize the resulting
pur posesdi scl osed herein. In sonme enbodi nents, a
mixtur§¢ ap| e conpound or chenical ly feasible conpound is one
that is not substantially altered when kept at a

[0042}t Modpiesg an arl?eeadfom@lon/r Bevi-melar ameunts@f ¥568AE andthe co-crystal
formerna?e ?rtggé Ot h?ho[uggg?fv gtl l%e ?(%re\{seth(ég ﬁﬂl‘ %(# Rlnzf‘reagt%n block,

a V\EE USE ere n,

e.g., MRABLRIR 98®7208f Rﬁtﬂéysﬂ&st:@fbr?%&ﬁioldg&é&{lﬂsﬁi U(K)omﬁf ’Ehia lid closed
theraﬁfutlc effect aoan the treated patjent, and

and heptpgite Hhel tympereBiFridsatiphbe ®$nokle e fhermab trghtion. The mixture
is then%icgﬁ)tr a p@ﬂgd B?Eﬁil'e at Pinsftﬁ)% tgﬂ?élﬁﬂfre b%fgf‘e the r action block is
interrelationship o osages animal's and humans
opened fabthd reslting thixgurawsoled undet @nbisaficanddioos. body
surface) is described by Freireich et al., Cancer
[0043]%@& Bedporegn: VX®502h8 a(pb®ebihl cdBodytab forinac @reahsalveay

separaihe et BT SRt - GicBioroe PRSP Lo e or

solvenf’ Hﬁygqﬁe‘z@g %%l%@%h&%n T;HN%)N DRESutions Zar{ﬂegglgéd bﬁgltatlon and
patient” ers to a mammal, 1 ncludinhg a
sonicatiomantil 4 ﬂear]sohmﬂoass obtamed wilbe Vs}(—aﬁ@ solugon u;dhm msxed with the co-
icted herein are al so t i some .

erystal (GRS SR B PR BRBB N 1 e g B S vials

are placed{iApBEd QR Yoduked Presfifre bA@sSVEdGlIBWed td &FapEraddidl Eyness,
the R and S conflguratlons for each asymetric center,

typicall gpverracpetioyl of sensir deyndSelibrsystallipgimatenialis ebtamed and analyzed.
conformational isoners. Therefore, single

[0044]sA e meotidredi aba ¢, icoenpstsls af thigniveatoresrartt amb\zbd: by methods known

reoperic tr|c or, conf or .
in the it fih et T 4o s B P e B ls B =Rp IR oh SR wriasgen
metho@ inchde ithbrRBEImethd &ﬂlilybiﬁ 'ESEN) OdlflEfe)Mlélesc&ﬁrﬁhg dalogitdetry (DSC),
tautonmeric forns of the conpounds of the invention are

X-ray ppwieriffrastion 6¥RPBY, sohubilityasatysesn dynamictviaperaiorgtion, infrared off-
s 5P PA, ELRL 830 SRRLEH OGS
residualrsotveatsgdn a&ertﬁﬁstﬂfsamp& and tmrdenm’@aho mnmkdtyreem mihidhed

atans. Such conp nds sef
decomppsifigh PR e MG Jescir, fﬁ%&?n é%‘g}‘sf%r rerme-
transitjdA€ 0@RREHE fn 268 y3tal KRBk 257 fﬁﬁaﬁfn (ﬁst&ﬁﬁééburé Qﬁi determine the

I nvention featureés certaln conpounds as descri bed
meltmgeppmt iof addhycoaergistalpmoipie.cCXRIPP ¢l hwuse$£mrstmpt@cal fcharacterization of

s are illustrative are not
the coregy 4l o BR T BhESis i b Rerderined o Yo iRL R e if Bie Bhysica
state 0@5&&?\'&0‘5@ yRESGERIPTE. | A buspehYBIPSINBIB tyan APRREEdnT CRED 38 ermine
[O I n"some aspects, the invention provides
the ch@rnwp philityotf o eor-enybtal gample ined selversy Deseribsdtin BEFat detpihare some
protease activity and nethods of inhibiting serine
protease activity. Conmpoundd? of fornula (I)
i nclude: (i) or a pharnmaceutically acceptable salt
t hereof, wherein, each Xi is independently hydrogen,
hal o, am no, sulfanyl, optionally substituted C -4
allphatlc optionally substituted aryl, or -O Xl A




heteroaryl; or, R and R2, together with the atons to
whi ch they are attached, forman optionally
wosbs1dei3it ed heterocycl oal i phatic ring; each RBJdBUL008/002568
optionally substituted aliphatic, am no, sulfonyl,
of suckspiethod§l |~ sul fi nyl, sul fonami de, sul fam de, sul fo,
O R 3A an optl onal |y substituted cycl oaliphatic, an
X diffine BPhe R weh be bisqdatcharactgrize the physical

onal I substitut ed. ar or a ona
o B PSS B0 PGB e o e
with tiftiel ITARRYD pdlerni dakl lbe @bﬁﬁﬁdﬂ%&h&moﬁﬂeﬁ?&ﬂaﬁﬁahd deflection mode,
substituted cycl oaliphatic, an option substituted

e.g., byhusing e BrukadP3 Pingove, dlﬁfracmqt@rrfaaq i§ e@lubmd vith 8 gealed tube source
and a I%ISF‘ r aregtde{e%ﬁfa le %{u;(lé{) %55&1, Wi %seo:ﬁzp\ﬁlr QgAﬁ. éoceoﬁ)ggr t@?geY)@&?: tube

(Slemérﬁﬂ&eﬁﬂ%j@f&étyd &.HoNdoNV amd IPtinatdphits tesbihiruinachr and 0.5 mm
. straight or branched C -6 aliphatic chain wherein up
colhm@t@r PIRYidedrtydBrusisn §28 bsrusebtopredugn passlialy pongegromatic beam (CuKa,

=1. g%%ﬁﬁl@eﬁ%wné’eq%k\g 8dth9 ¥ﬁﬁ§%ﬁ%§ 8!6 (gt@or' ca&%%%%%%ately 30

cm. The sarﬁ{ﬁ@ MR be plac&t on a SOzero-baRegroundNR@fer (e.2OPNROThe Gem Dugout,
2-, or -NROSO2NRO-, or Y and Y' _to ether form =0
State Qﬂllegs PAshwhichs then pRgitipasitrad qepiergs! on KiZplati @rv Deig can bee
i G B T pOFBILTIT L URRETE s, poion,
Wi, USAammwb fmnesn:@la ;be me@stbteyl v@th dn exhosare tidne qﬂibm sﬁecohdslpat frame
um of a 5_ I.n. ano

cach %élffeﬁw@@. a@aleﬁr %vP‘Eﬂs%é c?oﬁb%}an a%mlPlsrlwcalP%cs by and Y

dlrectlgﬁg Wﬁ?or r?uﬂ.{iga eac A EX d_ré%"’lﬁé’@g;; ell%%ldtat Jﬁ_ﬁ;rtﬁgi; lz: In

subsequsnt-I)ZNtvgramﬂ evei the Zinge of 3C(t®)41 “2fTlhe with a stepisizeiof OtOQd’ 2-Theta
wher.ei n .ea

and g i B8R Eo OB ANGE. GRGHE PO ('S Hetdard { ) can be used

to caliBfatfRdtinsrunfegr.ei n up to four carbon units of ZB are
optionally and i ndependent Iy replaced by -C(O) -

[0046] B 1 ﬁc bk @&Q)n ~(DSPY): ﬂ%%Bcan Wd Ei?détéct ktg%nal
trans1tmns Ioatmrahg uxghe semph: aRB ﬁusctnmd@damdentdrg/ arlr@/tsirctag@mmeaﬂne melting

i LT B e S O 3 e

scannifis tcmohhﬁt@t(«pmngteummtg INéW EXstae, DR IchEsARM, witlPindidh. The
optionally substitut ed 6-menbered heter ocycl oal i phatic

samples qag;beaenrredin auminugppans eamped sviksa singleginhols with thesamaple

size be?i% %}l,az%%%)&&% eltl)?’ g %3@5&1%3 qsoxlrﬁ‘ft faf rygeg%ﬁllbpa%c? Q)I'?St I fo1dWed by a

ramp autms"n/mmweitdmme"@ aVXLQSO&&xgl’angApMSmlendlgpdﬂ‘@aﬁhby oaset is about
ptional ly substituted aryl or an optionakly

240 °GS 1 Bhg P b el lsptsAby) el Advtage Q/Sae vsoftwasg ang analyzed
by Unﬁg?s% hhg \ARQQ@BRH%S(T% InsHBS kAt USEW (ke [16] Each-Ri-is

erein each ZL I's independentl'y & bond or an

[0047§ Eﬁér&%?l‘cl#m%t%gsffﬂa?% @ Gb/{%awﬁ g?} T fé% ﬁ%%ira[ glweaﬁ: a[%e the pr%s)&nce of

residualr solvants iankd $aynpesy and dﬁrdem@nhé entpepitae et wih)ch(ﬁ(c@)lposmon of
the sam esgc}:m%(()gqg%_cé a_h%&%hﬁo%%%ﬁno_gg@%%é&g C{&AA‘O ’
Instrumeids, CaSfle ']j\BAég b%’\LBéi fd?rmA A strBRkene, I\‘ﬁél\_l,ra)‘ﬁip’le can welgh in

- NRAC( O; NRA- , RA- Is not directly bound
the rangee)fmbbutcﬂg& mg, |ang1] baheate«bﬁt theratebfiatfdu} 10 fO&Thutedela ﬂml

remperyse gt S B0 (o hdetr 657 e sor ey PRy BEBEErR e

optlonally substituted aliphatic, an optionally
substituted cycloaliphatic, an optionally substituted
het erocycl oal i phatic, an optionally substituted aryl,
or an optionally substituted heteroaryl. [089] In
several enbodinents R is optionally substituted with
1to 4 substituents. [090] In certain enbodi nents, Ri

AN\ ASN




(cycl oal i phati c(al kyl (am no(carbonyl (am no)))))al kyl ca
rbonyl ,

Wo(i()@flt/ﬁkpsgfw I(Car bonyl (am no(al kyl (car bonyl (anipea)y290s)o82568
yl car bon

Seﬁesjf“gsmﬁra r«mé endzraddny Univarsabinglyss kyftware kb Ayinstrgpents, New
CastléBEﬁyCl oaryl (am no(carbonyl (am no)))) al kyl car bonyl,

of which is optionally substituted with 1 3
enmbodi

ORLE i" Frfeﬁi 84{1(3b gggﬁ,&) glvestlgate

hydro g%n Bo%dﬁ{gtlhcwaidls Yf w@sso Wﬂﬁdcoaéﬂy@t&m&hbpmdxffelemhbm ratios.
exanpl e of R includes G -4 al koxycarbon

Infrargd trartsgmf’lfsr@ smeyure) eatkb»@lnam%r% % fr@ad‘%Bbpelété \{mh Nexus 670
| tit Q her
SpeCtr% tSPE@l 6%/1 83%63&5051 c urg’é lwacf I p |) z%oxy‘;)(; car ony

[0049§ W%_%{ gog%gt%n %a[.gﬁ,t}fowressed in VX-950 equlvalents It can

be mehstiré to)rkl160t Yhd GRhB& Mthe Eﬁ*}%’fba@f‘stammﬁb inSitediRt, afd @ mnitor
substituted with I-3 of hal o, al koxy, ali phatl C,

prOgre@ytsnlmd klmm ef erhaneing Wé-l%alsplyhdtw cSpe&a@@ally, an aliquot of the

materlg rr%a&})%?Pg%%e’g 18&}1%8@&%1%?}1%1(; %rﬁv tﬂ% %%Ft sto[ll.?)%gt]y of'l O%ﬁé’/er{lﬁl At set

time poiHit)Qf &[1@@(5’[)(% su tels V\Qﬁ'hdi%wri I‘H’ﬂﬂet&&hrough a 0.45 micron filter (e.g.,

| K b
Mllle)é g\ﬂﬁl;);;(cg/rg,?ﬁgl g0¢hs @%@,3/1)121 aén}aTyz%grusglrg]%{PLC (e.g., Agilent 1100; Palo Alto,

I
e A e LA
of 1 nﬂwﬂnﬁt ont b B[d”eW'a@lPlibn&l Sltmsihi 150@emh x 4.6 684 3.5 pnspardclalsize (P/N

enbodi nent s i.s.optionally substituted heteroaryl.
18600f i+ abgrg ﬁ%ﬂr@, MEjForck M. oBhe wiale gh@a peRtringd ggassium phosphate
lry |
buffergig??lg\ldhéli{ Py by Q{d)/ﬁme Eih = do d)@f\f}ff— o. Tid c@ﬁﬂ'ﬁtlons of VX-950

pyr azi ny pyrimd or pyridazi ny
can bd @®&Gnihed hsempdnrgmhuﬁnmtagtaq;hwmeak sreas wathlaydabibtationghirve

produg{gclpsg%uét%(; C@ﬁﬁ“%{ﬁ’?}%gg rlahohet eroaryl sul fonyl

het er ocycl oal i phatj csul fonyl, eac which js
[0050bFo(seg Micresqa i NIFFRIGORS traces m@a@%ﬁ@ Fetht ¥ith g8 §lympus BXS1

confo }:rﬁ&%g O?gﬁﬁ% ﬂ@%?ﬁd fifms, §n Qﬂl\/ﬁﬂﬁﬁ Win@fut? WBsttdbBective, a C-

['su Exanpl'es of R 1 nclude
5050 ngngdl Cpadekay lapd ah dmsyec, homsrtageaw{{b Ia(vanabic)e)m;bdrgmmmybr The
cxper Gt 0 SR poT S8 SRSt B e emperstre scps

in whiRB YIRS Qe)féOat hNbREd oSdfulitiile. foﬁé%@@rapfmﬂ\fﬁésﬁ hDigftal images are
optionally substituted 1-3 substituents. In certain

collectqéb@mwrﬂmlyougboqt thegampeicapiurg gnySttmgttluonml@aoccurred |
al kyl sul fonyl. [097] In several enbodinents, R is an
[0051] Anyeiffleatiky/ams it ofigb-crystal§ at eyhiasitions pY Hikipiventidroegeh including

h f which b 098
VX- 95@%}:‘1 ‘?F% -C 'ﬁ-ﬁa& &é%gﬁféé o&a}lydgox(ygﬁ%t%% zgcltitiqll %ré s}w?yrflc R (with
acetor{it}aé)0 pRérkY hiaaineOthydonired bitipiPd did, IsGedikie Tayétate proline, methyl 4-

(cycl oal i phatic)al kyl carbonyl, or

hydrogmé@qjg,mkggm,hs agid; &8P Y| o é@r@@ﬁwld) can be used to treat diseases
G RSN L SO SO LB SR i

to corifat] a:taeﬂapaydq effect on the treated subject, e.g. a patlent The effective amount of a

(bic cloar fonyl no)).) al kyl car bonyl ,
co- cr>($5ﬁ1 9¥U3€ R BBWY%Q:?PHBW? aivesh Ayl nlying/ke to about 150
Y, Qﬁmy b

mg/k% gl {eﬁérlﬁé%l oX rtg %)r%/% ; nglglyvlecdg r ebso‘?%l/ll also vary, as
recogiiicgt by tHose Isiatled: (raﬂhk wit( dﬂpendérrt an hromty lo€ aclmn‘ms)tya)l))%aﬁbdcml@a usage,

rbonyl ,

(heteroaryl(carbonyl(an1no(é?ky|(carbonyl(an1no))))))a

| kyl car bonyl ,

(al kyl (am no(car bonyl (am no))))al kyl carbonyl, or
(bi cycl oaryl (am no(carbonyl (anino))))al kyl car bonyl,
each of \Nhl ch [ s opt| onal |y subst i tut ed. [099] In

.



[0102] In other enbodinents, R is Q or QIl. [0103]
I n sone enbodi nents, Rin the substituent in Q, QI,
W(Qobé/mﬁglV QV, or QVI is [0104] In other enbagim@nheoozses
Il and Ris 01051 In other enbodinents, R in
and th@ g@ssgub qftcgéﬁggqgvn ojher }gqgeuthrgatngyts 1591u@39g use of other
o and Rio is independently
therap%lﬁghd 81%%8/% ic?gg yl[:ay substituted aliphatic, optionally
bstitute substituted hetero

[0052] [ cgﬁcérplfggfjs Qéﬁtna&?gt&caﬂ 8o18¥%s&/%r}s og‘ lt]inB ﬁ%‘veflgon Be}nabé/ administered

to the QUbjdcdNdhded therost (etgltRs, Gtids@lor Bpatient (inkTudii arfatdme] b10a
together with the atomto which they are both bound

human) hb yrarsnmethor st pemisyths deti vare @f thecrosmioupd ¥X-85@re. ginorally,

C T AN
1ntrave%8{1§l9 cﬁe%een?]%jé % {3/811 alﬁgtaH@ ﬁ%& éﬁlb? ﬁﬂ{]ﬁ&e‘d‘ &fﬂl‘i’ls%gglléts
capsules$(a€?)o§ols supPbsitories, Hgid formulatl@(ladi\lﬁhg’bétlon omiagdcabm oRfof use as

is hydrogen or an optionally substituted C 2
eye or gt %ﬁa%.deetaré(ﬁ&pnlemgntfs and th&calcmrsparﬁswnsmen mor e t han

one RO is present in Q, QI Qayv, Qv, or QI,
[0053lth,erplranoamﬁcaiecomms@9ﬁ%cmmqluuﬂc érltmts sphyeatssacaients and
camergg:?%g%sl :ﬂ&s ER]nE%? s Bﬁgh 16+1t§{1{c§flflr(1%gt"/<g él%ﬁ&%, Lﬁ)/ci is8fonic sodium

chlondﬁd&hﬂfoﬁd )In hﬁbtﬁé@@ﬂﬁddﬁ&bmp ttpharm4c@utical tOmposition can further
menber ed) heteroc cloaliphatic-C - i2 a|IE)hatIC 3
includg SqubH@Fftﬁ'e"}g?% sqq @8 pg‘ép@qxtm@)r Aflgltxpaallqgamp es of suitable diluents,
TRV t
sowenggt? i@%&ﬁ{;@ﬂ%er enbozg{dr#g nu(géhiuﬁg %énlt ée}ﬁsﬁl? gﬁs)ttl?c% %e ? Ll‘%g ,
Pharm@tdpeiaQ3/NatigialV/ Fo@valagr 1 8QRlockwl1p 0D U.$ nPHanmaénpreia Convention,

., (GRS AT BE- BroiehiNer Zﬁ”ﬁsé‘g\éﬁf%%@‘ac%eﬁ?ﬁbm?ﬂ#nhe}and Drug

De11Vﬂy$Syste1HB$931tlm@fe ME, RvRiZns &Wilkins gPessieGehyard AR. "REMingtons:
bond or a doubl e bond and each R0 is inde endentl

The S¢ignpesgd rPran@ U3 Bhatmcs@@mrt R eMagl Ppbiishing op(1|986)aIW9de A,
Welleépp%ﬁéﬁ y subsk’m i e%ﬂiﬁ@(t %@%% Ef § F\J)Y’e]%P F%‘ %g?é,r)%iencan

Pharm@&ulh@ﬁ]l&tkés}bcﬁtib@,t(llQSM);EEaan (4R EﬂhoﬁbﬁCH’CMoﬂBﬂl Fhahﬁiadeuﬁbs 3rd Ed.,

[0108] In several enbodiments, R wher e
New W]é,rl}_{llawe Dekkex, g Ql 995t(l@nade V&(I{Slhnger MA Drug Dellvery Systems.

BocaRMﬂq@ ﬁ& 1%516(1)“2)9% (O C(O- or -S®-; each Ris

i ndepen en am no, an opti onal 'y
{
[0054]5'1"'1?«?5%}{#111{5%31%1?%1' c%prﬁ)og%iolngg% 5& gﬁﬁhe)‘(’flﬁ%g 'ﬁblttlﬂoﬁsdof the co-crystal,
in an 1kt&t>mb oely:&i 6% glnb@kiot pthen wefltknomal pharmadesticdllyt @deptalie,

e b TSSEUEIE Lyt L vt ed et oyl pach K ang
knowrStdRRbdel tetin@ichr it PR aHC canit RRIZ® Q@bﬂléﬁiﬁh‘&ﬁfchf &cBfents for delivery

cycloal | phatic, an optionally substituted
of the Herapeoty cd>mad>uq@h¥inQ50 ds topoutervdlafmingstirtion tre ed-caysgals or

or ti on S roaryl ; and each
pharmite el dButrRs oy <5 o isRisid S50y oRirkhdsa Y b Riimaty:
1ntradélljrﬂallljla&dgl‘inal@nm@@hlhtﬁﬂﬁ| ihttascubsty budcatyhettan paransmuadssally, or via
opti onal Substi tuted phenyl, or R and RO, bound on
inhalatiefj, @@elﬁravsnorssadntlamﬁthrb gEherromngisitions n@yélemhwr@d WHraygnously
t [
via a btangén %tﬁ & ﬂrr%’nco%c }ﬂolglftfé]ng ? e@eg%(Yn& s@%} n 8‘93‘139&? ’62}1 I{nammal
such add hilﬁﬁhexli(ﬁdhuxﬁm’( pramatel Morsellatplg] Eaww qﬂg,b;héop;‘ |gb@t cat, mouse, rat,
het er ocycl oal i phatjc, in _which each
gwne%@ﬁeﬁaéw é}aaﬁrqrpmw et jzard, repiileapibird)g t aken
ogether with the atons to which they are attached
[0055} Bhawaperysisls arphrmyacsutieal compesitiensctfahisiipreatipe alsp cambe delivered
optional Iy substituted heterocycloaliphatic; each Rn
and R p is independently hybogen, an optionally
substituted aliphatic, an optionally substituted
het eroaryl, an optionally substituted phenyl, an
optionally substituted cycloaliphatic, an optionally
substltuted heterocycloallphatlc or Ril and R i

AL a1 ' o,



clinical hepatitis while others appear to resolve the
i nfection spontaneously. In alnmst 70% of instances,

womwEVRis1 the virus establishes a chroni c i nf et ed2008/002568
that persists for decades [S. Iwarson, "The Natural

by impiantatien G2 crrgally) mﬁawnth jag impapipbladevicshiloragpjes of implantable
I
dev1ce§%¥éll?d/$ P%tg]agté ng Clim é«g ﬁ% (?tﬁé/)eglt ﬁmé&aggﬁﬁ?f 'f\}eg ?tl?cfl

implaritetila ot ,releaseﬂpmpB)Ertléfis (A89 ﬂhb]anfﬁbleﬂleumea:hh Pe nesitotdeliver the
in recurrent and progressively worsening |liver

compquad NIk9a0 P he ARVE EBSAIEN in d1 £ GT3SiAS/8 PLeRACEu ifeb gerpositions
r lgls g1

oLy HSOER 54 OSSN g

compdsHida itladinlgitiod cxgyp(ﬂemll agambx,ocdx@pat[tpe, apd 2) {122 the( degBo¢)can deliver or

s S b s R b s MSERLER B e v

patienfcar Ci noma, " Proc. Natl. Acad. Sci. USA 87, pp.
6547- 6549 (1990)]. Unfortunately, there are no broadly

s EPLERELIFIEEH PRI 0 A RIS B S,

and otper immﬂilmdafxcéﬁﬁi RaB03 & theiarto Szej dg, [Kedent Dhmiopretnts in

Coatecﬂgt;’g{ I’I’Sg/g-? L Ea}gubélsa%gp 1n,\(§fr?en?}&1\étg%/sélnt%%qa9f t%lcgg Reports,
2001, 3928 362k éfitre &ﬁ%%gs)of anclK@ﬁ&u&ﬁhg fdferencd¥tliR@ Whekéin, are

Cloning of the Human Hepatitis Vi rus Genone From
mcorp@eqm@dwleganPeﬁthmescwttdms Nﬁnnplanﬂ&bh@vm@ auch assstentprega be found

o i 50505 A T e

WO 0%9&405! w@o\ﬂoou 82@ rvmanmnbamdvermnmae WO 03/0225450
1105-1 113 (199{%
WO 0&@2'1 6@93 WMMC& 105402@1&1598 s?*‘émf which (as yrlas atler r lcatlons cited

| yticmachinery for viral
heremyfsqﬁ&&g?l on. iaﬁfg\g@%?tgg ins are derived by

005 RERLEBLY B SRSt R MR o s

inventidaR &thidh e @eYhf tebeDntpilRStrati eedndiet ypelimithigcinrag evay.
Required for Cl eavage at the NS3/4 and NS4/5

ExampWF.t PAGparation bYB’a‘ﬂ-nulﬁﬁg Méthod835- 3844 (1993); A
akoui ‘et al., "Characterization of the Hepatitis C

[00581\:{ 5@95@‘&9&1%&1%?&'0&? e ﬁlQEl%h{‘ﬁSaeco-%%tﬁf forief (), @-Bydroxybenzmc
r ot el nase- m endent ol rotein eavage Sites
acid) aAnrbelmixed WIﬂnm SR B3R (6284316(1159 etdy] kﬁon@)@mbﬂl ace'tatﬂal The

res l.denti f at|t|
composgf R TP iy gE et BagLr Bus Sepei G Ry Spiizuo
(Glen¥RBSmMc 18RR0A, D Ids 10-minkReRit th fréduency HISBS Hs. a\iﬁe Ifrhllﬁlg, a batch
protease required for Er ocessing of hepatitis C virus

is driedo¢-gp it Bagyum gvenvat 761°C farr2 hpwrs, te@ive goperystad 9B invention.
[ 005] The HCV NS protel n 3 (NS3) is essential for
Exampie 2./ Preparation by MeltingiMéthodi vi t y [ Kol ykhal ov, J.
Virol ogy, Volunme 74, pp. 2046 -2051 2000 "Mitations at
[00591 N&-pEDV/ardSth &pral meldPrequivalent ¢t al-gitystal fbmlad(eag)o‘il-ihsduroxybenzoic

i nfectjvity of HCV i n. Chi zees ) )
acid) G RE TP B8y FAREHBT TS RURPT Yo’ MagiPsst of B guxture s
then qué%‘éﬂ G ?ea\fhé@blobﬁf(@%l_ RR! 9807@%@%81%}/ Dideovety Péchnologies) with

Evi dence that th term nal Domai n” of Nonstructural
the lidrrlotediand kis@ed tothe eatlotharnreVhe mikturesis ihsldfosaP imputes at the

Pr ot ease Resp for,.Site-Specifi i o a
endotfgr GPErtES g b P - Eop R RRRE g cRafe S AR amient
condifdéhs VAP BreGRICAT, (ahQ 9 dolvethewlhdn skd, Ii8hoaed f0gife h @6-cbfstal of the
NS3 (residues '1027- 1207 of the viral pol yprot ei n) have
been shown to contain the serine protease donain of
NS3 t hat processes all fourlﬁomnstrean13|tes of the
HCV pol yprotein [C. Lin et al., "Hepatitis C Virus NS3
Serine Proteinase: Trans-C eavage - Requi renents and
Processing Kinetics", J. FzVo/., 68, pp. 8 147-8 157
(1994)] [006] The HCV NSS serlne protease and |ts

S o, o o o "



cl athrates, or other crystal line solid fornms. It is
Wi thin the neaning of "co-fornmer" used herein. Under
wOoER0E/feis1Ci rcunst ances, VX-950 and a co-cryst aicﬂ@gzmoozsgs

together may form a crystal line conposition, i.e., a
inventiop- crystal . Conpared to their free forms, specifi c

VX-950 cocrystal s are advant ageous as they possess
Examplepr Rrepaditiondhyu$olvent-énapoeatiagMethed sol ubi lity, and

greater solid state physical stability than anorphous
[0060]\¢<H95k})x§ib&a6tc‘54ads 160 heg @ﬁMKLSincankYXOQBQoﬁMgrdmyhémmc acid

de a_ reduced mass_of the %gsa g
(Sigmg Ghyrmicalsda. ovte koI MO b Sfonvere aied fes4pe Tg%thyl acetate until both
dlssol\feg aﬁa %l SoldtisPwad Bbtka][ dedNTH0 §5lu9ﬁ111 Fvag {ﬁ/xﬂe_?fglgn{ooeﬁl open beaker and

relative to anor phous formns.
the soleentovagsidlaived pr e;wapdeatmmﬂﬁ‘r aeduged prpssule amlag@sn terhperatuee for

o, anor phous orns ch require a n
about LRGN By BRRIIST Pan obSr oo R Sket i Tingld freffrom to
give 180'RigdTRLBLorydtM& fOLKBHiahi Q'—'ﬂ?&é)@bbﬁiﬁﬂc Bydt hi's
[ nvent ion each contain VX-950 and as a co-crystal
[0061]f43§g?_;0;3? é&?ﬂnﬁab 'wgﬁpﬁcﬁgpﬁqle”qggy ﬁﬁ‘gﬁé‘)%dt%g of 4-
hydroﬁybgﬂdmeamdi(&hgma CGHeenicaly €og|Sti Iomif, M@y URAY nere heated in 50 mL of

acetongﬁ[{ap t‘llréﬂ&sd hvgdrﬂ}f or q,aég? atlgl? Vk%;( ét{gtajlle nalh& solutlon was filed

into arfﬁﬁéﬁ@ém RAQkHfe R et Was hl’l‘o&z&?tor ARp&raRfurdbPrdudsdlpreure at the
out 1:5 (e.g., about 1:1). In sone enbodinents, the

room tcmperraytsc £r abast k& hotafasA aryialbifne materfabwas doseaxﬁdpo\ﬁmabeaker and

O T ITN TR M Yo T

anaceQ,nﬁnPes'Bm@&@. In sone enbodi nents, the co-crystal has a
peak in its DSC thernogram at about 191.19 0C, wth a

[0062]154-ANHRb S IRENI ALidWitIPH capRitiler 180 BEF VKO I KIS0 30 me ¢ of 4-
enbodl nents, the co- Cl‘ést al has at | east two of

aminosadigilicxecidiBigro wﬁ?éncmmais ac Bt dioupse M B8 Anpetstheatedgn 50 mL of
7 . S
scetonffl it Bt iy R e Joly A Batlob g TR SBlflan was iled

into aredfiadehEstiaid tlid‘@)l\@diht ofay allawed &sevap@aadurider rédacddSsessure at the
t her nrogram at about 191 0C, with a s andayd devi ati on
room tgmpgIBIE 1ar/abost bchoyrpodxrystallige matesia &éﬁ@@%ﬁwqdﬂa the beaker and
{
remo Y O B e o P RN hendotc acid as
an acewhitdileasvlvate.sal i cyl i ¢ acid and 4- hydr oxybenzoi ¢ aci d;
and a solvent selected fromthe group consisting of
Exampket. OPiepatdtion By Oyystalladibr, et hanol, acetone,
di chl oronet hane, and nethyl tert-butyl ether. In sone

[0063 ETHROEH- &@&hlsofw SFlandt N Bydrox Penséidlacidorastilso greparbd By first
sol vent together nmay take the crystalline for

dissolyipg finpejaizo r%ﬁi(-)tlgﬁ)vohmg of glch]Q@tpqatbgr@n cko @fe \f)ﬁ-&SO solution was
e A 5 Y B DR 49T

contalﬁmgﬂ Dinbiar equiibaldn iz t4$hydtrdweybemzcn¢ ydd.allhé tmxmare thus obtamed was

-ami no salic odi ment s
allow‘%ﬁiﬁp At %raétnp%ma@t gfﬁﬁ Qﬁarscbeéqw ﬁ@seﬁb EEE Sartgd %Oﬁcgr fhe
crystaﬂll%gtl&?g‘ggesgfwa@ BAblved t(il-ﬁltoge&p@i"g td 6%0(11% dhda S%h@ l#ﬁatélﬁaj:)was
nbodi nent s, e nolar ratio of VX-9
obsenvadefTbaisolid mateml was fitiered and evaslicdabitly fresh moch?r thwdk(oat a mixture

of MTEE. bl o 5 830t FHRAOR S Qe ey g5 ifegried in a

vacuufl Jvieh A€ 15 Q)7 PRk Alo@PRIS ddys/With or &+l m&ogéﬁswébgdto give the
a

9.959 2-Theta, each with a standard deviation of out
+/- 0.3 2-Theta. In sone enbodi nents, the co-crystal
has a DSC peak in its DSC t hernogram at about 184.71
OC wth a standard devi ation of about +/- 5 0C. In

ot her enbodi nents, the co-crystal has at |east two of
the four X-ray powder diffraction peaks at about 7.7,
8.6, 9. 7, and 10.0 2 Theta, each W|th a st andard

I ~ N N =l 1 o, .




sel ected fromthe group consisting of nethyl
4- hydr oxybenzoate, anthranilic acid, d- Biotin, and

wO R0d/feisy aci d. In some embodi ments, VX-950 andtiiii008/002568
co-former together forma co- form(e g., by taking the

co-crygsalyaft\aX195A @nd drhidzergbenapic a6 ng a co-crystal). In
some enbodi nents, the nolar ratio of VX-950 and the
[0064] dltdroativer thnesomnystttie)f NaXyé0ahd Akimdtowbmnm‘nc abd wias prepared under

the fol{gpﬁlég onT tﬁc?q%r eh Iefjiltggéegg ef%§{}g 8%@;1‘ g& Qc?dwglg}ljt? Yas
added ﬁ)sasﬂfél ?éa@ﬁ!)r Vo llSwEENy tHSadlittdh onﬁ&ﬂox‘MﬂeﬂlaﬂeU‘ QolmaRBFtodhe same
he invention are ar naceut i cal conposi tions each

reactorc &imaempmgnme(w@l@ bamh far this ﬁltsymaaﬂor LG ﬁ@nstﬁ@l tn20-25 8¢ and VX-
I ar ,na

os0 witérued fiRlxPRRB AR Relong) BBl BrvaFiicasi ) A0 gauivalents)

was added ¥EMk sénd reacksiefMdmiedibyahe eddidibn aflmkﬂiyﬁterteﬁthﬂmmr 5
or acetone) for form ng a solvate. Additionall

volumgﬂaaﬁhae@@mr@are fdhpbatr ifce;mblsﬁﬁspnm@%qﬁ@rwwﬁ%@dviuﬁed to 20-25°C
and 4- e%cgg é%/ 82%35ﬂ%§§r|k/§% ﬁ%g%lﬁgcﬁfn{rhaﬁglctggﬁl l"éh‘kilr' FhBYolution
of 4- hydw;eybbnznic héidan mettho dert- bﬁtyhﬂiheﬂgasathem trangfetred from the second

descri bed above. The ho | ude the ste
reactor(tg)the)q.cg\l,qlqﬂ ‘?ngWSQBB dmiaﬁ omeg%apa élleg'qetde%qt?,rsqvgﬁ) 30 to 120
mmute%?ﬁﬂ%é iR Hafhites Iraﬁi_?é F18n O FiRY Peab P a3 tnhdikafdfed at 20-25 °C. The

roxybenzm acid, 4-amno salicylic acid .
solutio(ldhms @naihed wanagitatal at@t25 ¥C,qnd itwas smipled drel dnafyzed with HPLC

rmng.a,sol vate henl nal i ne
every % B S o ceakfibf FordBeEmei B SebReb ol kRaP I hHGk!Senzoic
acid wés e P8RSRALRFIGNA h§ @fﬁﬂrés@n@ﬁb@ Hpmp@ctaurﬁtshawu{gcﬁeaks for
grinding, heating, co-sublimng, co-neltin or

4-hydresyheneeicagidi and oK OS50 sHI VX g lwiians whirh were digpsgogerted to their

remamtlﬁ?‘é ¢ Oerék?glz)r aﬁl: XI?IE) % Sﬁ%l}l %me)?e@lggt ?‘g%cgg?,lqgen g&‘lg],l{t}?lg 'glurry was

ﬁltered 510.1 t&e ifil@r tdke veas- v@a:s}led &hthfZ)VcﬂEdlebyf sh&;ptu(@)f dicﬂﬂﬁrﬁbﬁjethane and
w thin the sco e of thl% [ nventlon

t hod
methyk git-bys A (Hhe SHTENT: et S PHRESY e ed e 290 igtes o a
mlxtur‘eQ)'fﬁfc‘ﬁﬁ;r@Jne gﬁ&ﬁﬂ(pﬁgt p%\/ﬁbut%h@ch&eqah@l@ AR of 3"9* Uflge dd1€rystal of
steps of measurin t e chem cal or physica
VX- 95;§)ram|det hyiroiyhenwp esid thay obyined @aaddedunder yrgismaht 15 to 75 °C for

r sel. cted fromthe consi sting of
6h°uri?%§g%wv {5, ayiihoRERiossn SHFED sal | cylic acid,
phenyl al ani ne t} eonline, tartaric acid, adipic acid,
ExamBlﬁ&lW&'%f'&'&f‘ﬁ{ di "BFB?'F ne, met hyI 4- hydroxybenzoat e,

thranilic acid, and d-Biotin b) determ nin %
[0065]n$ipélefcﬂéﬁ§41 idififragtion was perforgrsd Tker AOES Y G ditastometer at
100K ﬁﬂﬁ‘éﬂc&iﬂgd rélrdp 1§éltbg al{g ngtk‘?n @59‘&@1?5 NEk erfg(ssltl %tﬂ% ngu%rs and
mountpal ep gltasn fjbérae The enystads @k codled t¢ heOkKn anitfogac ﬂlownsystem and

mned in ste ) 0020 |t|ons nd .
oscillaggh g 9198 dieee gken FPuT AN TGt 801 Cb el BLG 16re PPEReh gegrated,
and scgl'e§ SAgERe APHEY satwede beh@ %tr@éﬁ% k€ 6b1ved dhdHeNned With the

also within the scope of this invention is a nethod of

SHELKrEbtprekpgeuch di seases, which conprising admi nistering
to a subject in need thereof a ther apeutically
[0066)T icemi-ErystabofOViKe9 X8 and 4bydroyghieakoiofacidrassinianetenttiilersobrate

S|t|o of this inventi n, [0021] The.. .. . _
showed SRR Cel Hih o SGE L Tor2i2hh s H Ul measions were a =
0.41474 5P- e, 95?@5& as RLRASAT Q=RDERA! §0°addigooORRL cell dimension may

co-crystals ¢ontaining an active ingredient that can
deviatbe/-tthe As sRréacass 81 =d0.02&3,evR2 £r000638X-MisQlatasshdwethat the co-crystal
co-crystal forner that can also be the sane as or
different fromthe group colsisting of
4- hydr oxybenzoi ¢ acid, 4-am no salicylic acid,
phenyl al anine, threonline, tartaric acid, adipic acid,
succinic acetate, proline, methyl 4-hydroxybenzoate,
anthranlllc aC|d and d- Blotln For |nstance a snall

Y o o o T | o " L, .



[0033] FIG 11 shows a TGA spectrum of the co-crysta
of VX-950 and 4- hydroxybenzoic acid as an acetonitrile

woeRalsest [ 0034] FIG 12 shows an FTI R spect r yotoafis20d%202568
co-crystal of VX-950 and 4- hydroxybenzoic acid.

contairpd e V2090 STR ity dimx drenzeie acidvendrd OB podesjrilgea thegsymmetric
for preparing and characterizing a co-crystal are well
docunEnted inthe literature. See, e.g., Trask et al.

1006712 oo T TS5 e A EHiS) 14 850 94 88 G-I aHI g Shoved

onhormﬁthe dell WithARO§sRE g rad 122, BUTh@BhiecdlPdinfehsidas wege £ad
characteri zing co-crysStals of this invention. [0036]

9.3889Ad thit 1222934, c + aﬁmmAm ag° sﬁp-ém Te 9ﬁét Tbelselt dimension may

Y e R SR RN p—

contaittdd She VI &3D] O 4- E&%@]ﬂld)’l‘lctabﬂi ahdj@ nsy faé&&htrﬂ@ ni)fhe%%mmetnc
screening for a possiblé co-crystal former for

unit. can be conducted on a scale of a fewmnilligrams in a
96-wel |l plate. Visual conparison of the XRPD results

Example 6 lEhdrnmgracimestialAnahgsisfFQAY di ffraction pattern
can be used as a screen for new crystal forns and/or

[0068]aT GAIESacH sa&i;ﬂb vdaapéﬂf@mddll uERipsd Mogel QA00 Thethibgravimetice
i ncorporation of a co-cr stal former into a crﬁﬁtal

Analyzeg éTﬁénﬁ&r@ent%l\éﬁw fastlen P (1S4, which usemigs contiok f pprnal
Advangagr Q%ngtl&sm Q@H@a&e%rskcqpfg'o dig?dTH%’nﬁah ]A%vhlﬂla%é Rblease 4.2.1 (TA

ning as possible can ormn
Instruraents-Yéated KLG), twithvile $allawin@@8Bipoildras: (@adN. e frsipm@.2 build 248.0;

T YN N YT RN

2.2 bufl34R0CEaLidRe 4P RR%LED. ZP&MPEI' R0 aAd Teea11GRtsion 2.2 build 248.0.
rop erties, 4-amno salic lic acid can be used as a

In addt’O tiendthewhalysis softwatedised oy Uiy essah dnabysis 080 sebwareyfor Windows
rners del i ng.
2000/)@%ev&rﬁ“°%ally, e K] E RIS NS Lodi ¢ usi ng the

100691 B8 LI 1 TERE PETRIPEPGFOTIIGE At oluded
transfe‘f'@ﬁ?@ﬂlhl Equdk (A6uPSQ @%}@mmlm B9la@inGimysahiple Yarl @4n: Part No.

raction. The 4-ASA nol ecul e can be placed manual |y
952018006, TA dnstrmentsdi The pan wesplaged/xo a dosdingoplptdorm angbwas then

o ) DY 0 95T ROPIR OISR 1 gt v

ThermoBla@GUl &re @beuﬁdﬁfygndmduaﬂybeﬁkm@mhh eamble avxe %Bnmute across a
nol ecul e is he|ld fixed. adopt ed LS .
temperREHip m%gwa%lyn%?rn&ae EQ9T IeHOEAT T t@ﬁ%t% updgr flawing dgy
[ d
mitrog e R e B P Syt @ sample
purge flowoateatfioo rL/@ymtteami a balbhfe mage fewustedtl® [dmuwue.t Thérenal

..hames of .cheni cal aunds i e FDA s F .
wansitRRO B g he AR RADRT P FOgHcd ol bl ORsE B AL o fovare
IxowdaggamQﬂguﬁ§u§@ﬁe) lists into 2D structures in SM LES

format to produce a database of structures. The

[0070]dA1§ APPRE SCaR THRRpEAnIEET HRRY-drNtaltEW X956 ra)iéhadmmosallcyllc
rmers that fit P phar macophore identified wt
acid (melAsmtxo/b@ug)k)a:blae apﬁanmmlc@p}vcte@omd epprozanate e, Hﬁ{ywelght loss
429 dma simlar to that of VX-950 and 4- ASA. [0039] DSC
up to 2290 “al so be used for screening co-crystal fornErs I'n

unit.

screenin m xt ures
10071 &5 b i e AR 9Bt Gt g &S nd 3 idroxybenzoic
acid (rﬁ@llaf A dinl B hbhed @8ntHioud dretdht1dss fBm agb ﬂ?@mmatel 160 °C.
formation of eut'ectic nelts) are probably nore Y
to formco-crystals. To detect an interaction betmeen
VX-950 and the co-crystal fbrnmer, the conponents can
be blended in a 1:1 nolar ratio and subjected to a DSC
tenperature ranp nethod fromthe roomtenperature to,
e.g., 300 0OCin 10 OC increnents. Blends showi ng a new
thernal-event (|. ., an endothern) that dlffers |n

e Y | - o "



opened and the resulting m xture cool ed under anbi ent
conditions. [0043] Solvent Evaporation: VX-950 and a

w(pmt)gmtguﬁl co-crystal forner are dissol ved separiage0is/002568
to a volatile solvent (e.g r onet hane

i chl
(007213 MBI S i A SRacBI SLh 5-6OA AL Vil T it 4 Bygroxybenzoic
acid asban a%gto%lﬂb%e%ﬁa@&ﬂo%dtcroh lifdous %é?ﬁllbgs'fﬂﬂn 9@;51‘0?1’?11@&19QQO °C.

I'on and sonication unti a clear olution’is

950 | d h th
Exam@S?ﬁ%FeWtEﬁi ﬁﬁ?myggﬁ?qgﬁt"iegrya D;Scéf e\?vncg]pxg Ci \r,:nt |t N ;t |eon

10073148 s s pertermrcut s bEINE A0y fonfe i Bnliod o

Caloriff¥RP ?mtlﬁstﬁ&&w n@ﬁi%h utsé/SQ'tsC&‘Jn'tr)Sl w@ffnama%m@ge OfSeries™
several days 1id (crystalline) material i$ obtained

softwaem dremsival 312.0Q248] merzqa Advansagd Bd@@seabb%ewnh, @ecﬂoygwal&

i nvention .C n
compofi’ o Ray §F UirsRer BB pE B T RN A SR 2R
RhBas@R BVdrabs 2. 25(a1arl480; ®fhCohah aigt \earrslaﬂmmlmezmm sraLlcense dIl

i ncl ude t herno raV|netr|c anal ysi s differentia

version 3 3riwiild 248 4);, and PSCrdll verson, 2. Xbpidd Zﬁéﬁu&r adglition, sbq anphysis
soﬁwagex %PQ)W a%?\* ?Q"sél Aﬁ/al)?§15aﬁd(ﬁ)es% é‘?o'i“\ﬁm‘é@&? r20@@/r )@lt‘ '\%psxon 41D
TTare ana suspension sta
build 4TGA IGE(WAHQSM&HE)J THe\Aﬁstturgattevats Izcehlpra@emdeuﬂium
residual solvents in a co-crystal sanple, and to

[0074] KR DHYC bhdyéis mpailiqtiol ¢ Adamié (-‘dibpﬂﬁ@lﬂﬁﬂ@ll}sl tng(p ma@fwelghed into
each co-crystal sanple occurs.

an alumigyum spsppte P Rant Par oo £0486.9Y 5 Flwi hldc 836%9997%9«3%‘4 J A

Instrurg%lxt%f f]"flgcstaﬁlgﬁe 12 n »g%}g?g ﬁtbyc@u?ﬂqg %%%{ hﬁl%léﬂrgilé\k/&gto
equilitwite ue80IP@| andhberplobded ingd therQIﬂO IDiﬁﬁ:relmangmlhaig Calorimeter which

was coSEupaT ot o SR S el oSt ey b G netingcoch
samplec‘ﬁrgjtlaf‘e at A0CCAHARERIrOR aSERABLabrY ra’?&@l(g e?alﬁ'q?orﬁ@hélﬁ)%ﬂm

to determ ne the chem cal stabl ity of a co-crysta
tempesanp ke40h° Q) wdky BowingRirs ortrdged (Femppessetl nifeegen| grad@4 8 (BOC

Gases Ry kAP TR A W P il B o b blipR§and A patance

purge flowthRfofUDE/MatiRE.l Ah ipty eluedigim Pah ipEeparddahe ézim@ &lal/ @k the pan
and nonitoring changes in the pattern with tinme, The

with therpppiavasried aartasencen Thaeresl tensitings Wetsrviewehrbanaged using
aafg riMentSi N9 a Bruker D8
thean@?g%%@%?ﬁgp@¥$ac ﬁ%?@rn? tI#s equi pped with a seal ed

[0075];;%%J g\ﬁl %@erwog%agn;g}ac{ esar g g% ec(f%;s?al og‘ %r)gbgé afﬁ?@

aminoéaﬁic?ﬁ@ ﬁléi)l (@ahir btioopengl 49 as én @cetorﬁtnlé@olkﬁfe amgdt &appwdximately
G aphi te nonochromator and 0.5 nmm col | i mator provi ded
184.710\C.Br uker can be used to produce parallel,
nmonochromati ¢ beam (CuKa, | = 1.541 8 A). The distance
[00761bas 10eBHG. (Th thed 26 Ithermegranh shases the corcrysal ob Y X-950 and 4-

e e

10077%%‘31@? 18RS el Em S B 6’%&5@5@%2@0 i g
hydro@@%@ Q&H\Qﬁibﬁarfr@cio Wlﬁ‘gi OV alVdn ad¥eRbi$itrl0 slvdte helf Brabker 190.78 °C

di son, . Two franes can be registered

o wRPpseconds per frame each at
Examgl dg]f )ifb q)lﬁrg&l&ﬁ(andb% 2-Theta. The sanple is

ooraC kb@p:&w&% R s Pb0 S aLE HBaion o by uin
a Bruld“.ehm Dbcowb 8 Hfuapineler ithit @gk @yeipped etthtawealed nge solirc? and a Hi-
to 4 1 2-Theta with a step size of 0.02 2-Theta and
merged into one continuous phttern. Corundum pl ate
(NI ST standard 1976) can be used to calibrate the
instrunment. [0046] Differential Scannins Calorinmetry
(DSC): DSC can be used to detect thermal transitions
occurrlng |n the sanple as a functlon of tenperature

N Y 4 .



buffer (10 MM pH = 7.0) and nethanol in a 60:40 (v/v)
rati o. The concentrati ons of VX-950 can be determ ned

weogessRsr i ng chromat ographi ¢ peak areas W th ®CT/US2008/002568
calibration curve produced using standards qof known

Star areagieteotarr(Broksn AXDMadisom Wh ABSA)- Mk 6oRRSE tp5get R Hhe GYjgmens)
i e n, . ' 51 11
was opbBREER 4R, R ASAL: GfEpflie mthblhyBRafiriHRES ol jimater
provid&Oy BAfllenivede e t&pioddcpdraitd]] MenochrémathdBAnt{@iKAaN = 1.5418
canmera, and an Instec hotstage with a variable
A). Thedligtancatbeteceadhe sample and m@ege@wrww&xnmt@kye}ﬁﬁr@- The sample

consi st ' t ' r :
was o EERBRSLS PSSR IR PP EAIBBRLISR CUIGETER yhich vas
then positionkd Briditéntérad of 69T, platfrmu Dega wekegichaired usigqe SADRS software
col lected manual | y throughout the ranmp.to capture any
for WindoatioN T+ wEOR feke| GBS eS| Modiepn AW L7 8L T e Temss tere
- Of - tal it ISt | ' . Qo0
el A e SRRSO B oy ot e Y BB 205
and 26%- hYH¢ safiyple Maioscifiated in BotAX Bad Yaditectibhscowalk anl afiplitude of 1 mm
. acetonitrile), phenyl alanine, threonine, adipic.gci g o
during ghecexpasurea dbe dpta wese sibsaauentlyintggrated qygrthsrapgapichiedl® 2-
Theta With grst%g'sue%f @%&d and h@ré’éd' iH}o_ Me doBfih@dus aﬁ@ﬂnd)c&fi‘ﬁ&}?ﬁplate
used to treat diseases i nplicated or associated wth
(NIST ttandddCV976was dsed to valibaare tint instsurnére. anount which is
required to confer a therapeutic effect on the treated
[0079] AB%he Gk, in FIG. 3,ah XRIPENpatteth of tefodcdristal drmiXHIS0ahd 4-
~co-crystal of VX-950 and the co-crystal former is
aminosgleyliscasichtraeler piie begyadyl) @ anqpsgioniiTly splyate,showed peaks 3 apout
7.711, 388418 34018/ KB, H958P0UE6HQ 1 BBRKE) 03415841 VE7(098%1% 14.910,
al'sSo’ vary, "as’recogni'zed by those skilled in the art,
16.342dEp2nsdnt584n18.004,d 9dF40a o 7, st Gl 2011 73261 Pidet.406, 22.013,

23,018, 7508500 £5 SShbds. et aar b ra R
100801 AR 0SB IFIC P, (o SRBLL Beltort AF ekl iR a0 Rl 4-
hydrox';yﬁaéfzgg.% Erg@lapﬁdéil%%r@ B4 ?§}ﬁ>%etdq)eﬁltkeat§aﬁgﬁtelc7:.3j, 17%8€68.07,

I's, a tissue, or a patien
18.87, (9.3d) 106$H 0215, and 2@ 76 82-Thetauwith x§lative imtapsine vho.d41 a3, 1.00,

p S e jvery of the conpound VX-950, e.g.,
0.96, 0&9;5;733 0'%2%7‘“%31&%6% ,Ct“fﬁ&y‘par enteral ly. For instance,

they can be adnjnistered via_.gills, tapl ot} | es,
[0081] £y foingn Fiqpé?;& P@ﬁfﬁ%g?ﬁqm St PaifR GRoPaRa &
hydroxyB&$Rid £9d BholaP % He} P) AL MRBASIIEIIVAE slﬁﬁﬁedgie@l@?at about

Al
Ietary supplenents, and topical preparations. [0053
7.684, 81509 phad T, il £ 402 clonPRs i12i88Rs1 LAY, iIlASeAdE. 282, uénPe, 17.581,

s osiRThKER D FOBL A TR, G L 86, gna 2560

%) _ThetaS0t oni ¢ sodi um chl oride solution. In another

enbodi nent, the pharnmaceutical conposition can further
ExamplR9. WtusiliePArRIysésZi Ng agent such as cycl odextrin.

Addi ti onal ‘exanpl es of suitable diluents, solvents,

e r . «
100821 BT E 0 c6R20fF 0P G AR R bBLFRNAIERE kMl AR aqueous
mediumds addedr \Atk8t tifke phinitd, lae alityiyt dfl sGperPitantrmaasopighdrawn, filtered

throughy D AP T A SrRE ATAET EX1 T Lo NBUIRAED) A PE g et ey
perfonégﬁéeﬁlmmd éﬁbhﬁatﬂé&fphﬁﬁlgfﬂﬂ%lah@lggiis%h&hrlfi 00;(H39Alto, CA, USA).

nnaro AR, Rem ng he ence and Practice of .
The syBliear isgqyipp&hwitbranatoshapler petiat 28 ACn gocthe sapnpidsindliggda aliquot

A Wl ler PJ,. Handbook of. Pharnaceuti cal  Exci,pi ent

ofthe Gsgr5et e FIHIROR T BACRMUTL A B PAEL LI CHE Sitples can be
Associ ation, (1994); Baner &S, Rhodes CT. Mbdern
Phar maceutics, 3rd Ed., New York, Marcel Dekker, Inc.,
(1995); Ranade W, Hollinger MA. Drug Delivery
Systens. Boca Raton, CRC Press, (1996). [0054] The
phar maceuti cal conpositions can al so include aqueous

o s Y " o, - n 7



[ 0057] Described bel ow are exanpl es of preparing and
characterizing co-crystals of this invention, which

wosmsi®agt to be only illustrative and not to lk@r/Uszoos/00256s
limting in any way. Exanple 1. Preparation b

run lsoaanbalm With the ddtedtercse] @RTE Ny H50cokHEN hﬂmgaiﬂéﬁrra% Phenyl

ot 5 i 3 G RES S PIT STo) a, pors. Ma

USA). (Endmobifhiig cai !%’botkﬁhﬁﬂ? @ie%ﬁ'ffeﬁ(lm ﬂl\/ﬁ)pH F1760):methanol at
conponents can then be m u3|n g-L-Bu

60:40 (xppanti. uEhe mingcan brepse At tm/@w-r(a@ lmhf@mqﬁ%ancg}qmnléﬁﬁfd within
15 .%#Q for 10 minutes at the frequency of 15 Hz. After
M1 ing, a batch is dried, e.g., in a vacuum oven at

IR AN IER LR R WA E N p——
co- cry:itgl%%l witér 9RQ shfiin Be& M4 H&E@foll@ﬁl’éﬂ Vitlcentrif@datidn and separatlon
co-crystal forner . Y dr oxybenzoi c acid) can

of the mtwe@d selugon [fine v@iubrénxy frnsnms amdngnstarsp angjj iptestgpal \ﬂumdh@th fed

and fasg?(@ Has (dé eémm F%rtng)g%}; Iesrath%aeﬂ(}i t(ljle cB %srtﬁqg ttﬂeoymulated

fluid ul €& eoati MBS SlirrMgl for b Bohrsd A Iselsaéd ami ﬂb@mts ednipbestwee filtered
endotherm The mxture is held for 30 nminutes at the

and thefillsthwanesaygddyadBle; and then the resulting nixture
was cool ed of f under ambient conditions with the |lid

[0084]CFlfe, somwiwm tlmﬁwelmstal of¥X-deand 4~bydx9ébbqnéoigiaviél (gnolar ration

being gg ré’%?&&/‘% gtlnngy%gil od tf‘%@@? nig/&k/ enz %pnmd

(Fed), Q48 mg’l/ﬁ& muﬁﬁlat&i Qb camld &ehsmg) 06. ogzhmvmxyb emmdated
aci d. Cheni cal s Co. Loui s, @%%thm? wer e
intestinpd (Ee )@c;d Q1 3éfmg/trr¥y1n S&l@é&aéffdemtﬁ%'tﬂilql edbol ved

and a clear solution was obtained. The sol ution was
Example|18d Suspension Stabilityeaker and the sol vent was al | owed
to evaporate under reduced pressure at the room
[0085]t Brepehyaical #aliibty aftacastcrygtahefithis. inyengion sipan Sispensien sy dqaieous
media Gty 158 BRIt Serterly U o By HOAE" g SR L8 in )
unbuff@reﬂ%d&@%&&?ﬁ%@r and@l)a l%QQﬁiLi sofutidnOs FAXpMIEN@ oW G/isdosith grade) at
. Acetonitrile : 160 ng of VX-950 and 80 ng of 4-
25 °C atychasxipblesonserirasion of epprgianatele i wafnal.colurries canthen then mixed
Hitrati
using {gneftlub BoEaRERES 1hE BRI Blncatil 26k bE leofubfl hyuaiion
e.g., atithelirtavalas 1§ 2| eshd 24 bowast open beaker and the sol vent
was all owed to evaporate under reduced pressure at the
room tenperature foroappREMBODIOENSs A crystalline
materi al was observed I n the beaker and renobved
[0086]t fﬂ ?srt%fﬂeqmdh%tcﬁid\’tﬁatmle‘Ee afvedti&iOhay Besh Aes@fbed it 8&fJusdtidn with
hydr oxybenzoi ¢ acid as an acetonitrile solvate.
the de{aoe@ Qq:scmpmm theseslfi thy foregoing desqriptiomneseintsaied 1q idlustratggnd not

limit tﬁ%e&gﬁ 9 5 Q argl%n SVQ/thg é? Iief4 ned%? tﬂ%%%lp'&%ﬁltﬁe m@?}%ﬁﬁedactl%lgxs Other

aspectb, rhd5@nt6§es°£n<ﬁ§1@ﬂﬂ]&hﬁ(5ﬁs| #te Withid the @t&perfSB@foIE)dllﬂg]dlams
clear solution was obtained. The solution was filed
into an open beaker and the solvent was allowed to
evapor at e under reduced pressure at the room
tenperature for about 12 hours. A crystalline materi al
was observed in the beaker and renoved therefromto
give 200 ng of a co-crystal of VX-950 and
4- hydr oxybenzoic acid as an acetonitrile sol vate.
Exanpl e 4. Preparation by Crystallization [0063] The
co-crystal of VX-950 and 4- hydroxybenzoic acid was
al so prepared by first dissolving 1 nolar of VX-950 in
3 vol une of dichl oronet hane2? To the VX-950 sol ution
was then added, while stirring, 5 volune of nethyl
tertiary-butyl ether (NWBE) solution containing 1.4
nol ar equi val ents of 4-hydroxybenzoic acid. The
n1xture thus obtalned was allomed to Sit for

. oA a ~ T . r T | L T




6 hours to 3 days, with or wi thout nitrogen sweep.
Exanple 5: Single crystal diffraction [0065] Single
woShysioals1di ffracti on was perfornmed on a BrukerpcAiistodsloo2ses
CCD diffractoneter at 100K using Cu Ka radiation by
WHATSSIGIAIMER]Se crystal s picked fromnother |iquors and

t ' Aare cooled to
L In%'c?gs@ncr? | 1’?%8“%*’??%5@ asn}/—ls léﬁré%%]% ég%l?laﬁgti on phot os
2. Weh€cd-akenl af cluing 1 \Wwvhereth tht nbldr ratigbf¥ X-I3teardiod-ydvek gbenzoic
i ndexed, integrated, and scaled wth the APEX
s#id isngdhe rapge of akput grlete "\%@P'elzéol ved and refined wth
t he SHELX- TL package. [0066] The co-crystal of VX-950 )
3. alfible @o-hrydtabef/ e i whereindthg snodar rate@t)fah’&r?iq andsphydrogybenzoic
sgcq sdab%{ r_qr honbic cell with the space group P2|2 2
13990 t'cel | di mensions were a = 9.4 143A, b =
11,9529 A .c.= 39,474 A, 3= b=.9 = 90. The,. .
4. o Ehg SaPmERL By Wovre Beay o ohng ou Ty piudekliiraction
Op &k 3t abtine 1769, 0GB 1887e 1988 2and®w 3 athdtd)@ach with a standard

co-crystal contai ned one VX-950, one 4-hydroxybenzoic
ad¢vdaticaraf abous3- 83eRoMieata.i | e in the asymretric unit.
[0067] The co-crystal of VX-950 and 4-am nosalicylic

5. athelcasryatal af dhiom B} havimg & heakad i8R$O theombgrancasiabowd 194 .19 °C

t he, spac up P2i2i2i 1., The unit cell dinensions
with agtap%g%%gga,gonkp%ggggﬂzgz% ¢ = 39.7436A, a= 90,
b= 90, = 90. . The cell dinensiqn nmay deviagte +/- 0.1

6. AM q-ryttaloyeamigsing Y0250 a chrepyvstal Joaeysseloried Tenum thestiamp
t .. - . . | _ e
(OISR of eaikS LallcyRRALR RGN ReRatle o and a solvent
asglentet from the gtoupEeasipling & acFlopitrieg ethyl anstaté, cthanal, psd gcetone.
(TG [0068] TGA of each sanple was perforned using a

7. MbHe bo-ChBtal dhelnim §r ehemit the colikeaatl iy 2estor(ifide.| nst runent s,
New Castl e, DE, USA), which uses its control Thernmal

8. AlH@bé-3g8taloBelaing I( whpresnthe warceystal€ommenis Z-athiflo 2ARylic acid.
Ther mal Advant age Rel ease 4.2.1 (TA Instrunents-Water

9. LFfR co-Whystal bhelafr8! @bt Gemranentis of QAdYs@xel ¥amshdshlicylic
2.2 build 248.0; RhDILdII version 2.2 build 248.0;
Ra@d sxindh¢ rapge of apout 521 gblogt P48, 0; RhComm dI | versi on
2.2 build 248.0; TaLicense.dll version 2.2 build

1027B¢ Og-caysthl 96 ath 9, wheminothe dlatnafid df ¥28960 andd-amino salicylic
addi,ti %S%h E)ge anal ysis software used was Uni versal
AP V530U 400 software for W ndows 2000/ XP, versi on

4.1 D buil .1,0.16 (TA | nstrynments) 9] For all. . .
lloffﬁ? ﬁ%-cw&ipf'ﬁlaﬂ?s!?l Wﬁ%f% £ molargatieypf g&?@fo 51Ot is In

T%rhﬁ?édf%@uttf:@%f@%ﬁ@)ﬂg:ﬁn al i quot (about 3-8 ng) of
a sanplfe into a platinumsanple pan (Pan: Part No.

9 . r e
1 3R 8 e of Qal 3 WHBShEthe e 8 o O Py RE Blprfile i
i abauttlke34600 Ther nogravi netric Anal yzer using the
control software. Thernograns were obtai ned by
13i. MHe ¢o-@iyatdl wf bagh i1Rghdvie stalegst ev@bf the féurX-mnay povaderaifraction
a tenperature range (generally fromthe room o
{ BReIh R 7113 14867 b (htand POSAI ] heteyeasfovigye ptandard deviation
( 5 j_ en, grade 4.8 (BOC Gases, Mirray
H?F?m{u%ﬁffs% ?Eg\ntg'th a sanple purge flowrate of 90
l4|]‘_¢]l"'l'1ne rc‘és'-tc&s@ﬂ %f a apr% | 13?%&1@?5 %%Cf g[%)]ei%Wnﬁ] fb %5‘&; th%gn%érgﬂnw ta§Out
ermal” transrtions’ (e. g7 Wel changes) wer e’ vi ewe
ang4.ané&d yvigch standigd Ubdataabysboat s65 t@are provided with
the instrument. [0070] As in FIG 5, the TGA spectrum
101ThE BE-cPdtdl oY Sfagth 70 fwh¥réi PR BRFyHalFBin@SakinsMtdx§baeioik acid.
(molar ratio being 1) as an acetonitrile solvate
showed approxi mate 10. 4% wei ght | oss up to 220 0OC.
[0071] As in FIG 6, the TGAlspectrum of the
co-crystal of VX-950 and 4- hydroxybenzoic acid (nol ar
ratio al so being 1) showed conti nuous wei ght |oss from
approximately 160 0C.[0072] As in FIG 11, the TGA
spectrum of the co-crystal of VX-950 and

o - o e o I



184.71 0C. [0076] As in FIG 7, the DSC thernogram
shows the co-crystal of VX-950 and 4- hydroxybenzoic
woaedghoemsal ar ratio being 1:1) nelt at approxi metralse00s/002568
191.19 0C. [0Q77] As in FIG 10, the DSC thernogram
16 5 Hlaggo- %{étab@f @alys%awltﬁrelvxh@s’@laampmof Ykt Shapdehbysirexybenzoic

SPGB I 82 2000
T .
R b R R e E T

u;&jlmga@oatuk,er D8 Di scover diffractoneter that was
equi pped with a seal ed tube source and a Hi Star area

189k EES-BystaBb M Sim FXSVhVBIdItRO Solvidlt is itrife. copper

target X-ray tube ('Sienens) was operated at 40 kV and
[

19 e o S TP A AR o Sy O RS o il i
nmnwwmmnﬁhbmbomEbﬁﬁ(CuKa | = 1.541 8 A). The distance
between the sanple and the detector was approxi mately

2030hea-criBal sB¢tpine 1 9vashgtiaché molaraath o7 €K 30amdgicotoniirile is
mafer gghe Gem Dugout, State Col |l ege, PA) which was

§4i oned and centered on XYZ platform Data

wer e ach|red usi ng GADDS software for Wndows NI,
21 v”éh%%ﬁrymalofl@am&wlm leahosefithe fur XJgm) powgs diffraction
r [ R s
gt 'c\l’g%u? 7. Sg n%s%%?%dglf 5933 % %Qﬁh%{ g &iﬁ?st%da%&gﬁ\gatlon of
2ﬁxnu+ﬁhﬁ3§amﬁ&e.mas oscillated in both X and Y
directions with an anplitude of 1mm during the
22EYROSILERstal BECIHRA 20 VIRKheSHDSERPER A s DSTaBER @lard e About
the range of 3 to 41 2- Theta with a step size of 0.02
ah¥- e r(g avith; atandgrbdevdatianfabeutost eEn.  Cor undum pl at e
(NI ST standard 1976) was used to calibrate the
23i Asqormmlt congmmvw%mm ¢qrcrystal f031net mcmm the group
er.n o he ry 950. a
?ﬁ*ﬁb%las. BLohetr S0 e ey 1152 3eie nandladis’wgs‘

245 Thago- ehysty Lgf Slgfn‘a;% howeﬁ'e ot ag%gﬂé fi@&sﬁé}so ipg e §o-crystal
1R refs ik dhe/thhge &ﬁa&ﬂ;@ﬁ l]tﬂ agé&)t 1:46. 342, 17. 235,
17.584, 18.004, 19.040, 19.274, 19.631, 20.173,

2

252 gL Sori Rt 34 Sfre BRI iR coervea
[ﬁﬁﬂ@}mA&oshbmn in FIG 8, the XRPD pattern of the
co-crystal of VX-950 and 4- hydroxybenzoic acid (nolar

260 Atdosfobrdi doghplisihl WX OsOhndaadosfoainerndebastedlfford 3he group tonsisting of
18. 07, 18.87, (% g 19. 68, 20.75, and 26.76 2-Theta,
wiiosiiectatg and PrOAGi ty of 0.74, 0.93, 1.00, O. 96
0.67, 0.77, 0.79, and 0Q.65, respectlvely [ 0081]

27s Rhaveo-termpoLzlaion 26, ehexmptheymolas raficef YK&SQ@néﬁ%Gcaformer is in
V%T$g§§ﬂﬂqméutﬁYq&?%MFqQ¥OIC acid (rmolar ratio being

Il

an acetoni e sol vat e showed peaks at about

28 }"g% i‘% fo%gé%lﬂl’m ?@ %elgige ngar r% %%%Xa)%? a&éihes goz former is

18ai08;1.19. 252, 19. 616, 20.074, 20.712, 21.435,
23. 090, 24.417, 26.752, and 28.643 2-Theta. Exanple 9.
29554I ébbfdrﬂntd()nfyf@lxﬁgs‘ﬁx Qma c%jfoﬂnleﬂééq)éct&lf fr&nQH’e £lovip cBhsisting of

of this invention was placed in a tube and then an
ametol $-hydeixylenzoated aettiraniic aced, d-Braginpandiegariaacid.

al i quot of supernatant was withdrawn, filtered through

300 TAS c&Téim of daion29,i wherein(thé triodar ratiaGs VX930i qndrthg cafisimer is in

pr.ocessed. f or erfo nce ['iquid chromat ography
F‘irsft"tﬁ‘g“a‘hfaﬁb;‘?gﬁ g ?%@‘F?‘Erlt‘{ 100: Palo Alto, CA USA).

The systemis equi pped with an aut osanpl er set at 25

0C. For the sanple handling?2an aliquot of the

co-crystal can be diluted with acetonitrile at 1 to 1

by v/iv ratio. The sanples can berun isocratically with

the detector set at 270 nmw th a col um being
XTerra(r) Phenyl colunn 150 m X 4.6 mm 3 5 nm

-~ a1 " 1 A NSNS A A “AZL 2 A ARN



1. A co-crystal conprising VX-950 and 4-hydroxybenzoic
acid. 2. The co-crystal of claim1, wherein the nolar
wo Rbd/eed1 VX- 950 and 4- hydroxybenzoic acid i s pdl/d2608/002568
range of about 5:1 to about 1:5. 3. The co-crystal  of
31 cpgihaimaceyienl 6pmPHHOREIMAPTiSIAE VaX-850 god dhydeprybenzoic acid.
4- hydr oxybenzoic acid is about 1:1. 4. The co-crystal '
32 oThepharmageuticaldompositioned staimid , whereire VXo?0 a(ldr‘hi;ydroxybenzoic
pom% r gkffrag i on ge@ksfat about 17.61, 18.07, 18.87,
1Y EECUNTHAEAD 7, TYHREYS, %8 ch with a standard
viation of, about +/- 0.3 2-Theta. 5. .The co-cry
335fhep eeutig WO&IU&Q&I claim, 32 whegein mlprcH@ﬁ,rgﬂp 8? R&-%O and
a@-ﬁ%@lro;(%erégicod@id"fstiﬂ it AhSGRIHuASY itghbAR 19§, about +/-
5 0C. 67 A co-crystal conprising VX-950; a co-crystal
; . . oY e
3 oS RSHC (o AGBBY 9950 and
s¢hyérok ysalzetaed fsrabout hé. gr oup consi sting of
acetonitrile, ethyl acetate, ethanol, and acetone. 7.
35TTke pitardiay&itizchl @mpdsiion dF .cladhey1¢ fittheheoraphisiagh dilgent, solvent,
acetonitrile. 8. The co-crystal of claim?7, wherein
t PrCIRienteparE e Pr QI RPREiZINgRga0tani no salicylic acid. 9.
The co-crystal of claim8, wherein the nolar ratio of
36\-rhB8onansttical gpinposisan cemprising ¥ Xt95@, 4 gp-¢rtyetal fomger sefected from
abaout 5:1 to.abg 1.5 10...The .CO5 Gr, al c| al.
8iap neti S el sy s 6 FN B yp ok Rid o o
slvaiy kélectad frdmi the Baup cohsibtind 3 ackhumiteile, @thys hédtatefethanol,
claim 10, wherein the nolar ratio of VX-950 and
atestansi dichlopomethane, and metiyd ersbutybether- 1: 0. 05 to about
1:1. 12. The co-crystal of claim 11, wherein the nolar
37y Ehe phasmayoutigalocogtrpsiivatafislaimi 16 wihereih ¥ -930, theep-crystal former,
The: GOSN BLRL: L A Ml tvstdiid Agmat 1east two_of the
ay powder “di |

four raction peaks at about 7.71 1,
8,631, 9.723, d 9.959 2-Thet h with t d.
38 L7 arminCGicalmas g, of S 4ok teisdh BaC AfEPie

of, claim 12, having a. DSC peak in. its DSC thernogr

0o h AT HicohCaTRAioR of i PICHIR PETT IR GHOS6 ot 950 and
+(hé@oQ€¥st§1§'orrﬂ_é}QS GPthe rYided)f aBbut™d: RtdTabbut WM3er ei n_t he
co-crystal forner is 4-hydroxybenzoic acid.16. The
c ] ¥=Y 3 r

400 BRGNS fleplelsh i ORI 12, WHE QI 10 8 ¥ X-950 and
atheub-dpystaltfornadrasiabdut3:1.17. The co-crystal of claim
16, wherein the nolar ratio of VX-950 and

414Thy ghiantabanical endsdsttionso falkimt 40] whereliBthe thelacitio lof 43950 and
of claim 17, wherein_the solvent is acetonitrile. 19.
TRestBrde pdn e wpee phabout 8:0-QlHerbey khe ol ar ratio of
VX-950 and acetonitrile is about 1:0.05 to about )

421 The pharpgceutigal eampasitiana0f cdgimed 1awhenemn thgieerasysialifaaner is 4-

I . - H : .
Rty thid SR G ARELE TN 520 G et g abour 1:0.14.
| east, two of.the four,. X-ray .powder. di.ffractio aks .

43, FRE Rt e il CoshBBiond FuR Al lnefesh e 3P:r PR AT in -
aamirdaEdiRYd, ahd @it @blad BAld of V X-9303nd addt6hifile #2abolib €:0.34.
co-crystal of claim 20, having a DSC peak in its DSC

44t PRE PRATAR R caPRANosk R R 148fa 3, lkiRer 86APARRE a second solvent, a
devi ati on of about +/- 5 0C. 23. A co-crysta
c dityenit, sinre cigier®,50caamier, ar & selubiiginglagntr ner sel ect ed
fromthe group consisting of phenyl alanine,

45t Argnamaeeutitd coapositian icompesidg A0X P50 aad b do-cPybtal Threner selected
3%-cr stal of claimZ23, mperein the nolar ratjo q% D

OBE FHRIPLI0ESIENE Y RIteaY anglinge threnins, tariazic agidy ang,pdipic acid.
about 5:1 to about 1:5. 25. The co-crystal of claim
24, wherein the nmolar ratio?bdbf VX-950 and the
co-crystal forner is about 1:1. 26. A co-form
conprising VX-950 and a co-fornmer selected fromthe
group consisting of succinic acetate and proline. 27.
The co-formof claim26, wherein the nolar ratio of

N7 NN - - Y o o I ~—~ oA



36. A pharmaceutical conposition conprising VX-950, a
co-crystal forner selected fromthe group consisting

wooogtoddino salicylic acid and 4-hydr oxybenzoipg 1A 2608/002568
and a sol vent selected fromthe group consisting of

46ake phirmarqusicalegomposiivatoficlaimetSy Bpther cepprigng a solvent, diluent,
dichl.or.onel. t tert-butyl ether. 37. The
%xmﬂlgrqté%%grg p? solﬁﬁ%z{@i a%g t,

pharirac comnposi n of claim36, wherein

VX- 950, the co-crystal forner he, sol ven
47t -\ ng?ceg}uéa(i icampﬁgag? §g{pgpf1flg ﬁ-g;énan%% CO-CFy. ?al former selected
PRamAE 8Hub&BhsiStHEPOSIutbéiflt REbtatd AdPrdiine. Wher ei n t he
solvent "is acetonitrile. 39. The pharmaceuti cal
48C PP BiSrina Okt 12h1 InRRItRA o PMMEMSA ) filriter %Eﬁsiﬁ%‘é's@lv@ﬁt, diluent,
VX-950 and the co-crystal forner 1s in the range of
atraupiert; dartier, absaltibiliziig agént. The phar naceuti cal
conmposition of claim 39, wherein the nolar ratio of
49VX-phafinavedtitdl eompesitiys cainpfising®FX-050 atdaco-kryktal 4drmefRBelected

phar maceuti cal .conpositio f claimA40, erejn the . .
5P he @KU copsivsnEEionstl 4B RV R, ‘ggli“'ﬁﬁtcl?&“lj &nigigtin, and
ofartaQUtigl: 0. 01 to about 1:1. 42. The pharnaceuti cal
conposition of claim4l, wherein the co-crystal former

i $1 4- ) i G..aGi o .at | .
0o SEEACALECARM SRS dhoi Rl RFEPLahnlighi  sifvent, diuen:

péwadiprate cdriienlor selupidiging agentof cl ai m 41, wherein the

co-crystal former is 4- amno salicylic acid, and the
51l rasthb@bf Making Weo9&Ystalnst aageif emirhs 11139, témphani:

1: 0.34. 44, The pharnmaceutical conposition of claim

36, afuPWéi*“&Uﬁ%B?%i ng a second solvent, a diluent, an

excipi 3 ri el 1 7] : )
phar eyl f b lchBtal imd L ot A AR sy of'
CO- cr yhydbxyhehneic asel, danedo talmylit heldgplemylaneliisd, slireorgne, tartaric
of phenyl anal.ine, threonine, tartaric acid, .and,adipic
aci d. 4BA0THEPIGRSIASHECIS ACHate GRokIS MEN! drivdreliyheDasate
furt hep AL Rid13nd dSBigNt . di | uent, exci pient,
carrier, or solubilizing agent. 47. A pharnmaceuti cal
CONMROS HRAR b Soab NI Yo G tify, $2 c6htSi infsBluih VX-950
selngct gg*@?%’m t féé’zdr"g%‘ﬁ co 9g??%é§%$) gﬁcc%@cmascet at e
and pr efithnke cet8rysibh éorpleanndarenysta htatioorpoditibh eo apfo form the co-
claimd47, further conprising a solvent, diluent,
exci pi 8rrff't5t,aI Eﬁﬂﬁllﬁéﬁh?seoﬁnéol ubilizing agent. 49. A
phar pmaceuti cal conposition conprising VX-950 and a
co- cdr-ygptacrnailm?i?tl@éﬁ%e?-éavsr boHmeddYGHRAS) consi sti ng
of net h&l 4- hydr oxybenzoate, anthrnilic acid,

52¢ Agnethpé forgnedulatingsg ehemieal @r phpsicatpé infergstraf @corgrygal of any of
c AN .&laim49, further conprising a solvent,
di : uesm ,3b’eé>3)ét?l|;orllsgA ", carrier, or solubilizing agent.
51. A mehhoethgahe olmdmicgl @ phesicalywodrtyadf iateyesofor M 2956 and a co-
1-30, co i.si ng: .a. ovi di ng VX-950, b. oyiding a .
co-cr yEbap f%?ﬁéﬁels“éfﬂ&e@dg? PtRBSIEHRA R ‘_@E ngl?e%@ow acid, 4-
of 4- hyeHPAYPANZAIE, hehHalaftir@MhRDnRAE, (84 CacdEaflipic acid,
phenyl anal i ne,” threonine, tartaric acid, adipic acid,
succi nseccavenetae, pyolond, mesthyhedt Inydroxiyblepzivate phthnash¢ agid, and d-
ant hr a'réi.l ic acid, and d-Biotin, c. grinding, heating,
co- sub |“_?ﬂnng, co-nmelting, or contacting in solution
VX- 950 d¥letrRinidpeth endlé %aétadn SfAhETIX-956184d the co-crystal former that
crystalljzation condition so as to formthe cocrystal
i n° sol wdll esulién therdesided modplotian pfitheshemidaher physical property of
co-cryfgtg\ljestfgr( d by step (c). 52. A nmethod for
nmodul ating & chem cal or physical of interest of a

co-crystal .of .any of cl ai 1-30, .C r{sing: a.

ety PHEeT PR BT S River it Bl g Tn step ().
interest for VX-950 and a cétrystal former selected
fromthe group consisting of 4-hydroxybenzoic acid, 4-
am no salicylic acid, phenylalanine, threonline,
tartaric acid, adipic acid, succinic acetate, proline,
met hyl 4-hydroxybenzoate, anthranilic acid, and d-
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