ANTI - VI RAL COMPOUNDS Thi s application clains the benefit from and

i ncorporates herein by references the entire content of U S. Provisional
Appl i cat iwo 2bw/076389140, 262, fil ed Decenber 23, 2008. Fl BCDYURh@9pse8£nt
invention relates to conpounds effective in inhibiting replication of
Hepatitis C virus ("HCV'). The present invention also relates to
conpositions conprising these conpounds and net hods of using these
conpounds to treat HCV infection. BACKGROUND HCV is an RNA virus bel ongi ng
to the Hepacivirus genus in the Flaviviridae famly. HCV has envel oped
virions that contain a positive stranded RNA genone encoding all known
virus-specific proteins in one single, uninterrupted, open reading frane.
The open reading frame conprises approxi mately 9500 nucl eoti des encoding a
single large polyprotein of about 3000 am no acids. The pol yprotein
conprises a core protein, envelope proteins El and E2, a nenbrane bound
protein p7, and the non-structural proteins NS2, NS3, NS4A, NS4B, NS5A and
NS5B. HCV infection is assogjatgd willrRioaressi¥a |iver pathol ogy,

i ncluding cirrhosis and hepatocel |l ul ar carcinoma. Chronic hepatitis C may
be treated wth peYiSHREFREKEACEFPHEAL rHLESMET ation with ribavirin.
Substantial |im tﬁ&ﬂ? ]Or]’%orr‘\)QS cedfn cjitg@%yPr@ElgmltPQtln@{;@Qinilmi fioyo N @RI, Red@S Many users
suffer fromside effects and viral,.gli.mnatl.on {rom-ihe.body is often

i nadequat e. Ther eP6¥8Y "ther € rs a need for new rugs to treat HCV

i nfection. SUMVARY et et (iRt Y BA° PERt Ui 8E “Compolnds of Formul ae I,
Il and 111, and pharmaceutically acceptable salts thereof. These conpounds
and salts are capgplf,9f,:iRRLBbLI ng the replication of HCV. The present
invention also features conpositions conprising the conpounds or salts of

t he present i nveniain. hIhencorpo itlidlisnugiardut B¢ FREPHdEP Bt Ner t her apeuti ¢
agents, such as HMiyheliucageing phichisicosssiplodd@V ripolagpyietsaseeniicahi bi t ors, HCV
prot ease i nhi bi t OL$maNSRAPRERIEREISHn GBI J iniybi tors, cycl ophilin
inhibitors, or internal ribosone entry site (IRES) inhibitors. The present

i nvention furtherBf&&RUY¥s net hods of using the conpounds or salts of the
pr esent_ i nventi On]_O&()@[ i@)mcﬁ-bx?al nl‘“&Mctﬁrﬁ@f!ﬂdilﬁatfdr .mﬂprod:rch@ ormo@i&ds COI'TpI’i se

contact| ng cel l S [I)hgl‘fﬂ%g&l(,ecl an\N_chterhipa‘_s'@(é_., }f'rhgg)lzlx'% ty}M:atlﬂle@gn&QcW@é&midty;Qrof Sa! t Of_ t he
present invention, thefeTXf'Qh'PkIhgﬁm&ﬂgm§ﬁR&kqg&hBPm&Lmﬂ$¥ virus in the
celI's. I'n additi of*™{HE "B eSeRt ™ Iventi“on 1 eat ur es. met hods of using the
conpounds or sal t & sgfoleier Prasertt "TRYEHET BH UG ESHHOETY i ons conprising the
sane, to treat HOVwirpfiect propgatiol ieinmst notsewrpiers eodddrm 11"$t eri ng a conpound
or salt of the presentonbnvantdmeay moiacaripiaiimae ewutboats scempbsi t i on
conprising the SamuFactu@ngaacigﬁtgig@iﬂctamiarEburﬂsQ)ednetgh)QEl@G}E requirdl@rcelytctr educi ng t he

blood or tissue | evel of HEV. YLILMShMhhbes DAL eBbpcEhRpREsENt | nvention
al so features use of "t he conpounds nt invention for

bet n Qrctur%alcagns i (r?s;r of st'mI;! Er op{i‘? Se%
the nmanufacture ofFEGFCAHERIEFHP tHe treatnent of HCV i nfection.
Furt hernmore, the prisssedine PHYEHETSH FERY T ESHHORRESYELE B8 faki ng t he
conpounds or sal t gloofaratdueaniiyyern tinprens. @ epiofseapiyp &5 confjeeetst  and
advant ages of t heasps 8s@Mnt theiRYqtrdd@onadier enoinanetitiarimpubdrengdteai | ed
descri pti on that FongJ ipx%gfack&qg§m%gro§1@t (J@T}dﬂ'&&tt&ﬂd]pgie@&%&@ﬂ‘, that the

detailed descriptyon, Wil e ndleablDa.PreLerr cdorabadlments of the

i nvention, are giVeén by may,o? Li,us,ratlog only..not |imtation. Various
changes and nodi f PEAETBRSRIECH ™ HE LEBPE ST ?%ém?h§8%€lon will becone
apparent to thosecrskioptnandiop proetpdiMTpnt vy ifihedpey GRTHT I8y "HéScri pti on

DETAI LED DESCRI PThON wHae: jprieseniction pyentilonidfsagtgies conpounds havi ng
Formula |, and pharmaceutically acceptable salts thereof, | wherein: Al is
C3- Cl4car bocyclyl or 3- to 14-nenbered heterocyclyl, and is substituted

Wi th -X1-R7, wherein said C3-Cl4carbocyclyl and 3- to 14-nenbered
heterocyclyl are optionally substituted with one or nore RA; X1 is selected
froma bond, -Ls-, -O, -S, or -N(RB)-; R7 is selected from hydrogen, -
LA, C5-Cl0Ocarbocyclyl, or 5- to 10-nenbered heterocyclyl, wherein at each
occurrence said C5-ClOcarbocyclyl and 5- to 10-nenbered heterocyclyl are



each independently optionally substituted with one or nore RA; Z1 is
selected froma bond, -C(RcRc)- -O, -S-, or -N(RB)-; W and W2 are each

i ndependewolzgimmebameted from N or C(RD); Rl is sel ected frorushgodnegen or RA;
R3 and R4 are each independently selected from hydrogen or RA;, or R3 and
R4, taken together with the carbon atonms to which they are attached, forma
C5- ClOcar bocyclyl or 5- to 10-nenberedheterocyclic ring, wherein said

C5- ClOcar bocyclic and 5- to 10-nenbered heterocyclic ring are optionally
substituted with one or nore RA;, A2 is C3-Cl4carbocyclyl or 3- to

14- menbered heterocyclyl, and is optionally substituted with one or nore
RA;, R is -N(RBC(OCRB5R)NR8)-T-RD, , , or - LKB; RS is Rc; R6 is
Rc, and R8 is RB; or R6 and R8, taken together with the atons to which they
are attached, forma 3- to 10-nmenbered heterocyclic ring which is
optionally substituted with one or nore RA; LK is a bond; Cl-C6al kyl ene,
C2- Coal kenyl ene, or C2-C6al kynyl ene, each of which is independently
optionally substituted at each occurrence with one or nore substituents

sel ected from hal gxg@\mmyR:avmem(semst Rydr ogen), -O R s : -S-Rs, -N(R SRS ),
-OC(ORs, - CCOORs, nitro, g) dE)hate 0x0, thioxo n}/ or cyano; or

_ N( R B) C(O) - or - @1(06)) Nl(hﬁnB tio pr<B| S Undqglanéim sglqﬁé%]);/msrné(d)dcmg dttso 10- menber ed
het erocycl e, and i@<dptirgnal ‘I‘“i/“’@ﬂ‘b@‘t POYtCEE RS AN EC TP TP RA: T i's

i ndependent |y sel eotiedh:at suie@cth oCccysmenge:. Prom. ax bondightlgen - Ls-ML s-, -
Ls-ML s-M- Ls -omodhensi indandsMadgte. eashmndependentlbyy sel ected from a
b g?(cj)j -2%-_ ' gz 00 - nglgd ﬁ) receiving el hizs supp'c?(pcg)om%w core. Tn%&n@)cmbos’n@(s Q)l‘lﬁ]n %(N(O)R é; C1( O)
‘NR B OO, -aYR ‘R)“i%“‘ by O‘ﬁ%ﬁ ‘%) geGTY °”’°‘i§‘i(rﬁ§)(" divz . -S(O N(RB) -

_ S( O) 2N( RB) _ C( B)HN(CRY’HB)’M@&E‘.?SS or pOI’iIN(Sﬁ lg) ntj UN twngatscesses WRI QIHB) SO 2N( R B )
-N(R B)S(0O)N(R B 9%)1'0“d1E5¢P€3i90‘€ér*b‘t&t’}ycThéf"'C”@r"‘dsmmt"’ﬁe OB risEredhet er ocycl e,

and wherein at eae cogBusi@ncee of mprspoitivd epen dienichiyal.optibedmal | y substitut ed
with one or nore ;Rﬁmac%ai §sdllﬂdﬁﬁﬁﬂdﬁﬂﬁdgyxoﬁﬁl aehechatingeach occurrence from

hal ogen, hydroxy, op%fxﬁﬁgﬁcQs,a @mtﬂﬁ’ue&@!}nbc%éés omoEeGQJmeQ[QQ&phate oxo, thioxo,
fornyl, cyano, - LA §‘ ch ,independently sel ected

at each occur r encdy f'xcturm hﬁ'dr en connécted o th&frc&colntr(othg acc&si al kenyl

C2- Coal kynyl , C3- ‘@E?b%ﬂ“b'éé%/&ﬂ“ﬁi‘l’rpr“@%“—géé‘f?‘él‘fr“d@(:?@“%‘i‘%mﬂ AR | 3 to

6- nenber ed het er oyednyk corcerd teZumprurige e nfieredecnat erge eyl ) C 1- Csal kyl ,
each of which is indepandentphylicoptrhomalideyoligtdogtond! oethe Bls v@ach occurrence
with one or nore &Hmtl IobHd eRL(S s 58)iRGE 0 fomshal-0gen,., Aydraxy, Mercapto,

am no, car bOXy’ ft 'th) H gﬁngfhcqh%’sysg%Qmontalnlc%gsesotx t(anlmerlml(g]ywano Rc and Rc
are each |ndependent Xmmmgg Cmgmem h occu gﬁr ogen; hal ogen;

hydr oxy; mer capt o™ *aMih ‘f?ﬂd Whereﬁpmm?f W CO"E%M"OH t hi oxo; formyl;
cyano; or Cl-Céal ‘I@W""m@atE%%W‘Néﬁy]f‘f‘*““@?-"%éﬂ %Vﬁ?‘lm s °C3- CBear bocycl yl, each
of which is i ndependentizyoopti @naftyisebdtinufadngystaanhnbccurrence with
one or nore substdohpiAl Gais 8h@ee toededoroprdatagen oncytioeysple Mer capt o, am no,
carboxy, nitro, prhfg‘%agm%g'lys RXEcharksitid AXOsenea@d dI¥Hg 2 AAuEYARiceBD, RD and RD are

each i ndependentl% §ram igrdFscg\gﬂlﬂtwas@e%%@fegﬁgx%qa(e?&%q}xecgréjgpany Liggen or RA LA is
i ndependently sel ect occurrence fromC , C2-Co6al kenyl , or

C2- Ceal kynyl , eac‘}‘i“‘%‘?m\/%i’ ‘¥°Ys i ndependently optionally substl tuted at each
occurrence wi t h op@siormidkeosubsidtswenisr seleatdofutiom hal-ogen, -O R s,

-S-R S, - N( R 8R8. c)rmorem@nanghs of‘sg gd%ctﬁmg @!st@n( Qe sRQ:Q@lm}@eth@ds 0f0XO0, t hi 0Xo,
for I’Ty| or cyano, t q;ﬁ\cndon prowgéiu ot%lc(ncfts m&hm%ﬁe\ﬁ?? glge agl 1t¥to rc%ucg(:t ed at each

occurrence froma kr:. nyl e
C2- Cbal kynyl ene, ‘léeé‘é’ﬁ‘l“ﬁfo“\ﬂﬂfcﬁ'ﬁg‘i”’ég PR BB R Y F‘S/ﬁrzﬂ”fjv ‘%%bstl tuted at
each occurrence wifehngrieolasy anfpypredug (s tapitrpldrst «sgerdpsbds ffom hal ogen, - O Rs,
-S-Rs, - N(RsRs ), -OC(ORs, -C(OORs, nitro, phosphate, oxo, thioxo,
formyl or cyano; RE is independently selected at each occurrence from
-ORs, -S-Rs, -C(ORs, -OC(ORs, - C(OOR, -NRsRs ), -S(OR, -SO 2R,
-C(ONRBR8 ), -N(R8)COR8 , - N(RBA)C(ONR8 R8"), -N(R 8) SO2R8., -SO
N(RBR8.), -N(R 8)802N(R8 R8..), N(RB)S(ON(R8R8..), -05(O-R 8, -0S(O 2-
R8, -S(O 20R8, -S(OOR 8, -CC(OOR 8, - N(RB)C(OORB., -OCC(ONR 8Rs ),
N( R8 ), -CCONRS8)C(O-R 8., C3-Cl0carbocyclyl,
te I

-N(R 8)S(O-R 8., -5(0O )
or 3- to 10-menbered het yclyl, wherein said C3-ClOcarbocyclyl and 3-

N(R 8
I oC



to 10-nenbered heterocyclyl are each independently optionally substituted
at each occurrence with one or nore substituents selected from Cl- Ceal kyl
C2- Coal kewgl2p1002538@6al kynyl , R8 (except hydrogen), hal ogem/us2@9B68p4 - S-R B,
-N(RBRB ), -CC(ORB, - C(OORB, nitro, phosphate, oxo, thioxo, fornyl or
cyano; and R8, R8 and R8 . are each independently selected at each
occurrence from hydrogen; or Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl

C3- C6car bocyclyl, C3-C6carbocyclyl & Coéal kyl, 3- to 6- nenbered

het erocyclyl, or (3- or 6-nenbered heterocyclyl)C 1-C6al kyl, each of which
is independently optionally substituted at each occurrence with one or nore
substituents selected fromhalogen, -0-RB, -SRB, -N(RBRB), -OCC(OR B,
-C(OOR B, nitro, phosphate, oxo, thioxo, fornyl or cyano. A preferably is
sel ected from C5- C6carbocycles or 5- to 6-nmenbered heterocycles (e.g.,
phenyl, thiazolyl, thienyl, pyrrolidinyl or piperidinyl), and is optionally
substituted with one or nore RA. Al is substituted with -Xi-R 7. The ring
SySt em I n AI Can RSLL[ Il(g%(n]‘g Ilnqgll E‘IQGSK cgﬁs 3r§“ucnf %&)@thm \lTl[{;I(RthSICI@lQ‘t I n A2 For

i nst ance, Al and A2 can b trt1 d 1 m 1 t01 werouuﬂ'thand A2 i's

thl aZO| yl , thl enytl)rt)tlkfn Vlltlhillln LLI§OX /O upg Hli: dt_ C i mi d| nyl

pyridazi nyl, benztXx¥et Vt‘/omb‘@fit‘i‘fdt"h‘i“é‘tfwc“y&é'ﬁ‘i‘i’tﬁr %{%‘dtﬁffO‘i“C‘l‘oh)d’bl yI or N
(where X is O S orhdNRB)00LZR75ahdPL vd0beoraktachedotderAingdf a any two
substi tut abl e ri ngatoABinQ Mo first TDpraidji@C@nt a skévd @mh Abductibralken t oget her with

the ring atons towﬁmln%cl;rm@yam% di Jn@ﬁbadgduawmf @nmrap&ﬁa@ﬁ@ar bocycle or a
5- to 6-nenbered het -rcS4ch as - NH

a1 or 1 lﬂy O muactunng suitabie 1or )I Il]l a U SCS
or-N(C r Co6al kyl) - I’-'@” gﬁﬁzt t%{%lD §Ipm§1 “he rbon atoms to
whi ch they are at FaEHES r‘”]tS?é’f"@?“ét‘B'l"&'}“f“dP ¥ &8“’&6‘(5’%#’6‘%&”% '8r a 5- to
6- menber ed het er ogyel wroviificEt e CYp e Corrafr y“%‘tj‘b%rt“f“t"htré‘de Wt h one or nore

RA. Non-limti ng ﬁ%@lnpjl %&t](ﬂﬂh@%}g’l‘e&@p‘\lﬂ%lhés oftth@mBEHR%E @gad\cﬁﬁz{gpgcy(:l es or

Rlet)rer (():E:é([:)l) eSQf Ior L l;':!mtly ur %an malmgack%ggyﬁg‘n drt fu Ccaj 1(:\% w?_{%&llggtcﬂgly\;ﬁngreeelnggﬁflegdent | y

sel ected at each ‘Badttfti?l?“éh%t‘eo"‘fr?"hgrnﬁhyd‘?‘de ‘ear‘i”f%ﬂ“mﬁﬁf‘mﬁ?ef‘e?grdeff re'exarrpl es of
suitabl e 5- to 6-merbered chidterpeycl s HePde haYF BURFUIRCY, and Rn are
each i ndependent | ¥ psediect edd. prowmshyidro genteringRAilot Mop endfreefcds abl y, R3 and
R4, taken toget hernWhctdhetHe: LarRon palions. vt whi 6lripte heynarie: attached, form
where R9, Rio, ang sFtahataffc@anttﬁnn%pemgemt ¥ lﬁategtveaqe fiQm hydr ogen;

hal ogen; or C1- ceal | ken C2- Cbal (3- carbocyclyl, or
C3- Cbcar bocyCI yC Iﬁ«:nct%aﬂ;xgg mgre’t(ée‘flplansx%{t frbmp ldch% tmcgpaée/t feoﬁlgrrolg:t@ 001 tional y

substituted at eaCHBRCHFEREAEE™ W ¥ H BRSSP oWDIE '%’UB’@F? t"tﬁ‘éﬁﬂtré sel ected from
hal ogen, hydr oxy, bvméricaipthedinegrn rocraeamtiaryns bat bepse rphigisphatte, oxo, t hi oxo,
fornyl or cyano. Highiliym pe b abloyer RSt ingcdgely Bctsedneftingom @l &tomCoal kyl ,

C2- Coal kenyl , C2- £hak k¥R hneci3~CH6 85 BOG YR Yir oxlubleGine maadeiGhgy Cl 0al kyl ), or

C3- Ccar bocyclyCrsg@@t%fdt@eOqepmdsssfar%gx@mau G -@Balkyl }, each of which
i s independently OE)tI onalor)( occgrfrnen e W|th one or nore

substituents sel e&f&d o %“"1“‘?53 dndasehongp"%mfeahenmperﬁ’ ho, car boxy,
nitro, phosphate,?d%ss thi6xd;” ¥ ot 16P’°'t‘,'3?)a*ﬁ?)“ ‘“”ﬁﬁrdd“ﬁfoé‘h%t‘ﬁd Rn are
hydrogen. R can dverd ofiliing. o erte eNainid. thapapudraiurinh pelmogremowc e gakftky| .

Preferably, R i sohydf0geaseXind ir@ucprefesabhy. seleet-edid hom -CH 2- , -O, or
-S-. R7 can be selggl¢h symnt B hurled @bt BbduQ Ry o KO, CheokBkALbOCcYyCl es or 5- to

6-menber ed het er ogy &l f3m. ANk SoRRk! 1AL LY nsHOSLLIHhag Wi th one or more RA
Preferably, R7 |sg% t ih qﬁd§ t?ona { Cgﬁstltu[gejy ith one or nore RA

(e.g., -N(R SRS Y”m?d@h“a§°mﬂtfﬁd%°““ NHCE T q“sﬁ"“‘ can be sel ected,
Wi t hout I|nttatldﬁm“ﬁnﬁhweﬂmeTﬁdawﬁdﬁvhl%§mﬁhm®”“F8mTOmnenbered

het erocycl es, andnagacopt syomahd Ye usd bsitdntautaedingdit brcorie figprogagre RA.
Preferably, A2 is selected from C5-C6car bocycles or 5- to 6-nenbered

het erocycles, and is optionally substituted with one or nore RA. Two

adj acent RA on A2, taken together with the ring atons to which they are
attached, may forma C5- Cé6carbocycle or a 5- to 6-nmenbered heterocycle.
Non-limting exanples of suitable A2 include phenyl, pyrazinyl, pyridinyl,
pyri mdinyl, pyridazinyl, oxazolyl, thiazolyl, thienyl, furanyl,

i m dazol yl, pyrazolyl, triazolyl, benzoxazolyl, benzothienyl,
benzi m dazol yl, benzofuranyl, benzothiazolyl, indolyl, indenyl,
napht hal enyl , qui nolinyl, isoquinolinyl, quinoxalinyl, cinnolinyl,

qui nazol i nyl, or phthal azinyl, each of which is optionally substituted with
one or nore RA. As a nonlimting exanple, A2 is , where Xis O S or N(RB)
. T and R2 can be attached to A2 via any two substitutable ring atons on
A2. For instance, A2 can be R2 can be -N(R B)C(O C(R 5R6) N(R 8)-T-R D,
where RS |s Rc (e.g., hydrogen) and R6 and R8, taken together mnth the

oy . I T o T T 1 . ~ I N T I



whi ch is independently optionally substituted with one or nore RA, where n
is 0, 1or 2, and mis 1 or 2. Two adjacent RA taken together wth the
atons to wbi2etv/a7hisy are attached, can forma C5- C6car b@Cyaiseomnerob- to

6- menbered heterocycle. -T-R D preferably is -C(O-Ls -R 2 or -C(O-Ls
-M-Ls -R 2, where Ri2is (i) hydrogen, (ii) Cl-C6al kyl, C2-C6al kenyl or
C2- Coal kynyl , each of which is independently optionally substituted at each
occurrence with one or nore substituents selected from hal ogen, -ORs,
-S-Rs, -N(RSRS ), - OC(ORs, -C(OORs, nitro, phosphate, oxo, thioxo,
fornyl or cyano, or (iii) C3-ClOcarbocyclyl or 3- to 10-nenbered

het erocycl yl, each of which is independently optionally substituted at each
occurrence with one or nore substituents sel ected from Cl-Cé6al kyl ,

C2- Coal kenyl , C2-C6al kynyl, Rs (except hydrogen), halogen, -0-R B, -S R B,
-N(RBRB ), -CC(ORB, -C(OOR B, nitro, phosphate, oxo, thioxo, fornyl or
cyano. -T-R D can also be, without limtation, - Ls-(C3-C locarbocyclyl) or

- Ls- (3 to 10- nem@&QQ(MQ%’;VQ!L&%M&]LQ/II. )hrqtb %ﬁﬁh%&% IQIL%LchQQ@Jn&JOCyd yl and 3-
to 10- nenbered heter cycl yl Jry substituted

nal
with one or nore S{Ilbt]sfbo“ W mctm J;c suim?fﬁtv mdym usptﬂorg]i meéyn]u pvofa 7&% é6a| kenyl
C2- Coal kynyl, Rs '[ebaptc fiyuragery Tharyyay e 'b“?%d%“’“”“sed FE™ _ N(RBRB ),
-OC(OR B, -C O) ORe Bd » hirtbpxor hplvo p brateesd fa shpm- *“tfhi“m%efﬁbﬂ@loﬁ‘)’ﬁl”sbr cyano. In
addi tion, -T-R D gan: bescomiptoMowst a thitd floduat BORA panufadurieg nkRfe repeGh - L S-  RE,
- C( O) OL S RE Prtﬁi 1@51@h{)rymv dBZuiip§1()dofumcqu(/or com@n(% oﬂm)-lhﬁts 0§1mlllr]y0t|ﬁe 2 mis 1 or
2’ and k is 0 1 SQMNC L%n‘% UHE%?S dand méﬁo¥s ugly%&‘?n];c hgfg‘mm;u?‘llﬁﬁir&r J’ugcget her with the atoms

to which they are T carbf cq:or ab-to

6- mermber ed het er d&‘&)‘&c‘c‘;‘““g Fii“?s“éé’i‘im'ﬁe Crem“feﬁ"m?’“ IR AtToh, - Lt- N(R B)-L tt-

RE, - Lt-N(R B) C(@uffctugng procRyto piguce. fipy ETN(*GR“B)QG(E@‘WL“‘{C&(“ RE™%iherei n Lt and
Ltt are each i ndependentdyd sehegthedorddpcom ifiipedate ok, or ormEdiqe) Cl- Coal kyl ene,
C2- Co6al kenyl ene, sw@k orednGhad, eyinyd @ e weachl ppdmanhice frodus). ina@pendent | y

Oplti Otnaljl%/ Subﬁt:&y&@,@n@theﬁé&ézs,m@) @u&srnapgaamahsf&a@oaa rmxyeoazulﬁsii tuentls 5

Se eC e rom a O 0 viaa ’1]’] C\‘ S TCO Ul rans unc1 S I‘e e erOCyC y

-OR s, -SRs % osphat e, oxo,

t hi oxo, fornyl or”*l’:'&‘? Hﬁ‘er‘ﬁ?@frﬁfcéfflcvndmlﬁ*"zc ”%"”Cdci’_ﬁl“lom(% 9@?’” °TT- RS, - LT-N(R
B)C(O-L TT- RS, witchauickly fonNpRBYIE( @pwtper PreREcgiEps Ppdictand Ltt are as
defined i medi at elnyitaboyer o RpZedvanngbigothdyene pwilchoubsid prpibat i on, - LS- RE,
such as - Ls-OR n%muﬂrtmrl;rg-tgkcerpRShprcﬂﬁct df:mzin&mN(l&RpcﬁxRS thénovel doﬁ]:epad"(jiistti on, R 2 can
be, without lim txg&xl\eqmnufactunl‘néfbr(ttgraéutg-OCar bOCyC| yl ) or - Ls- ( 3- to

10- menber ed heterocyclyl), where said C3- Clocarbocyclyl and 3- to

10- menber ed het erl@i@yclTWmawf@em@awﬁmian‘ﬂ‘eﬁ&e‘ﬁdfé*ﬁtnwﬂ%b‘fei‘h?ﬁ%‘l y substituted with
one or nore Ssubstdtugads srosslseoted o @bloEbatekyl muli@di@Badnkeny| |

C2- CBal kynyl, Rs hexagpboibyAtagens, n h&lg@@@ﬂﬁactu‘n@sﬁteﬁ,eaah S-R B, -N(R BRB ),

- m( O) R B’ C( O) % ﬁitturrxlxlr Eag 91!1 hapehalQ%Qh@atcc%ss ang)bgsgarate sctun Qtem s&ﬁ Ml or Cyano R2
can al so be , where t aken toget her

with the atons td ntcoHlpatmﬁscoquowgorotPei at%ﬁréa ?o%t’lsecg’(eg lgase) Qgereétbrénb red

het erocyclic ri ng™WHreE ™ ‘?"E}ﬁ‘f"i‘zﬁiﬁﬁl’TY§FS§’ﬁ‘5‘§T‘Pet“fJ‘EPé”éi Wrf'f*one or nore RA. For
i nstance, R and Rghnopgdkdmsonogyeedhrees. (i ©h at Hdeasatromsuicyringhiyéhe t hey are
attached, can formcrmwi)etsh@utmﬂnbmstcatticon , each of which is optionally
substltuted w th one or £ %E%}s’!}& 0 is 0, 1or 2, and mis 1 or 2. Two
adj acent RA, take%‘?@ﬁ%w& H foms to which they are attached, can
forma C5-C6car bqoyg| eigot ! ign don vitvwoof e b enecth heterocyederthe T-R D' can be,
without Iimtati QRenissll(O-L SSRi2 or -C(O-L S-M-L s -Ri2, where R2 is
(i) hydrogen, (ii) Ci-Ceal kyl, C2-C6al kenyl or C2-C6al kynyl, each of which
i s independently optionally substituted at each occurrence with one or nore
substituents selected fromhal ogen, -ORs, -SRs, -N(RSRS' ), -0OC(O) Rs,
-C(OORs, nitro, phosphate, oxo, thioxe, fornyl or cyano, or (iii) C3-
Clocar bocyclyl or 3- to 10-nenbered heterocyclyl, each of which is

i ndependently optionally substituted at each occurrence with one or nore
substituents sel ected from Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl, R
(except hydrogen), halogen, -0-R B, -SRB, -NNRBRB), -OC(CORB, -C(OOCR
B, nitro, phosphate, oxo, thioxo, fornyl or cyano. -T-R 0O can al so be ,
without limtation, - L8-(C 3- Clocarbocyclyl) or - Ls-(3- to 10-nenbered
het erocycl yl ), where said C3-ClOcarbocyclyl and 3- to 10- nenbered

het erocycl yl are each independently optionally substituted with one or nore
substituents selected from Cl- Ceal kyl, C2- C6al kenyl, C2-C6al kynyl, Rs
(except hydrogen), halogen, -0-R B, -SRB, -NNRBRB), -OC(CORB, -C(OOR
B, nitro, phosphate, oxo, thioxo, fornyl or cyano. In addition, -TRD' can
be, w thout Ilmtatlon - L8 RE, -C(O-L S RE, C(O)OL 8 RE

Y S T ——. o Y e - L~ a o ~ e a o I I B a ~ ~ o



wherein Lt and Ltt are each independently selected from (i) a bond, or (ii)
Cl- Coal kyl ene, C2- Co6al kenyl ene, or C2-Co6al kynyl ene, each of which is

i ndependewOl2g100p63sonal | y substituted at each occurrencePGrius2aém®6904 NOr e
substituents sel ected from hal ogen, C3-Clocarbocyclyl, 3- to 10- nenbered
heterocyclyl, -ORs, -SSR8, -NNR8Rs ), -OC(OR8, -C(OORs, nitro,
phosphat e, oxo, thioxo, formyl or cyano. Preferably, R2is - LT-N(R B)-L
TT- R8, - LT-N(RB)C(O-L TT- R8, or - Lt- N(RB)C(O-L TT-R8, where Lt and
Ltt are as defined inmediately above. Ri 2 can also be, without limtation,
- L8 RE, such as - L8-OR 8, - L8-SR 8, or - L8-N(R8R8 ) . In addition,
Ri 2 can be, without Ilimtation, - L8-(C 3-Clocarbocyclyl) or - L8-(3- to
10- menber ed heterocyclyl), where said C3- Clocarbocyclyl and 3- to

10- menber ed heterocyclyl are each independently optionally substituted with
one or nore substituents selected from Cl-C6al kyl, C2-C6al kenyl, CC

6al kynyl, R8 (except hydrogen), halogen, -0-R B, -SSR B, -N(R BRB),
CE(C))R B C(C))q:))()( ¢ lnlu]:cr’ *1\|¢Rh9\§9h@tn¢ml 1&?‘1%5\/;&9'0%9&Iactgtrdnyuln or cyano.
Furthernore, R2 can &, WM T Sm lI)llmtatlon - Lk- B, where B is

C3- Clocar bocycl e grongdhip g ib ”hen‘ber ed heterocycle, and is optionally
substituted with pme OrgurBIse piRAicw Nafbitkdctibotiimfngor @ xanfplues: spkm sitfict abl e B

i nclude, or , each.fQf..which is optionally substituted with one or nore RA
Two adj acent RA, taken together with the atons to which they are attached,
can forma C5- C6cHfBocieicé soprai-selyogutofigibdt BY et wroEyele. Preferred
exanpl es of swtabtuemB i ncl ude or whereln nis 0 1, 2, 3 or 4, mis 0, 1,
2 Or 3 V I S LUIe \S) dﬂ\dﬁ. o ano nel empogiment o ulaciunng s er ¢ N( R SRS ) and
wherein two adj ac mtzl R‘A % en t\(k)giet her k\’/vldt?stt {ﬁe mE)rrts(g]?té‘oQ\E/\Shu| ch they are
attached, can for f¥°Es- CGcar bocycle or a 5- to 6-nenbered heterocycle. In
one exarrpl e, R2 imoiz; WhEk@isBsideSicQof u{lqpnozqtupBer&rm@muanddtwo adj acent RA, taken
together with the atons to which they are attached, can rma

C5- C6car bocycl e of?*'dl 5ZeU 4 s BE T AP erﬁ%t"é’?%’&%}&’r“é“f“ﬁ?%éa‘ﬁm%{l '$o be, without
ITiimmittaattiioorrion where RD and RD are independently selected from (i)
Cl- Coal kyl , C2- Cegl- k&n¥lbrQrise¥0al kynyl, each of which is independently
optionally substituted at each occurrence with one or nore substituents

sel ect ed from hal B¢féin, VihxqRnes to Fisespgnd 2. somgeRgRgenys of hemep@tmes - C( O) ORs,

ni tro, phosphat e, sy@x0p oftih pex)odisch@r npriso 1 cowyaandy piu(ajity §f movapls - C3-

Clocar bocycl yl  or mmuthe&ricBays 12QispbQa wRnbenhed: hetgrosyalvwyigagbe-each of which is
Optl onal | y SUbStI Ftul(lt.x%g:nvl%lgw hQEEQmQ)[hmeJcﬁczémﬁﬁ&I H@Q&& 155@1&@1@&@:@ from

C1- Ceal kyl n uri s can c nSrL hal ogen, - 0-R
B, -S-R B, - N( R B\%@ttgfsu){h n&%\z f_.su%t rygé{ybyl F\Z& (‘ 4y gy t ﬁat e. 0Xo. t hi 0XO0,

fornyl or cyano; &Y ‘)““C”*L@dﬁ%%em B bE‘SSh§“dF¥éthe Cb?e"t‘y d‘ls_cé"“f{l( R sRs' ).

Al ternatively, RDmandneRDPheedpesaspliy if@def §PnyiEn e scrpofge emiser'®d het erocycle. T
can be sel ected, wisthapidbfalvidaty bfaikds @mple for midniive minghduowivppgpravdédet | es: where k
is 1or 2, Rand Ebaﬁ»ﬁr@otistmfd%pQﬂdﬁﬂ&nkt%rahﬁﬁp@@ﬁﬁe Qhot@ﬂms@ﬁﬂlok)" and R and R’
are | ndependent | yoc%g‘)it%w MJertQJerfo%axgﬂ%[qulg roPgs%tﬁ)FuaerXtepsIf is selected from
Tabl e 4 described I v1 e[;}% >é/s treofast/e t 1 mo -!h-,);]s L S (e g-, - CH
2 N( RX) O_l 2 ) liuanu BCETIHg&)(ﬁSSEr pj() e‘?a g (].ﬁlﬁ i O—l 2 ) R_I_ |S
Cr Ceal kyl, C2- CG%P“P@@WP“"fd’}ore@?m@é‘a‘fvﬁvﬁ‘wp“"‘é‘&é‘ﬁe”btx e\}ﬁ‘ﬁ‘é’ﬁ’ i‘s i ndependent |y
optional | y subst i twted igpreeadhlone urremecemit monener e substituents

sel ect ed from hal g@genyany €:-Rudyg struSurlRhg is disphiedRuiRde.o) (p.g. -Gy B - C(O) OR 8,
nitro, phOSphate,cogxomovmur@ase,m tteQ&Wlan&fcﬁxﬁgﬁnﬁtose@gr})&y che®se3- Cocar bocycl yl ,
C3- Cocar bocycl yl C 1 fiﬁfiyf o ofa;eﬁﬁet% \A;Ltet ﬁ&%%gfl Mo OF (3= or

6- menber ed het er ocy y eac ! RS I ndependent | y
optional |y substi'Gt&E" t"maeﬁ”“t ﬁ??gn%%wﬁfwﬁom”a°°“ noré substituents

sel ected from Cl- Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, R8 (except hydrogen),
hal ogen, -0-R B, -SRB, -N(RBRB ), -GC(ORB, -CCOOCR B, nitro,
phosphat e, oxo, thioxo, formyl or cyano. Rr is RA and preferably R is
hydrogen. L8, L8 RA, RB, RB', R8, and R8' are as defined above. In one
enbodi nent, Al is 5- to 6-nmenbered carbocycle or heterocycle (e.g., phenyl,
thiazolyl, thienyl, pyrrolidinyl or piperidinyl), which is substituted with
-Xi-R 7 and is optionally substituted with one or nore RA; and A2 is 5- to
10- menber ed carbocycl e or heterocycle (e.qg., phenyl, pyrazinyl, pyridinyl,
pyri mdinyl, pyridazinyl, oxazolyl, thiazolyl, thienyl, furanyl,

i mdazolyl, pyrazolyl, triazolyl, benzoxazolyl, benzothienyl,
benzi m dazol yl , benzofuranyl, benzothiazolyl, indolyl, indenyl,
napht hal enyl, quinolinyl, isoquinolinyl, quinoxalinyl, cinnolinyl,

qui nazolinyl, or phthalazinyl) and is optionally substituted with one or
nore RA. R 3 and R4 taken together mnth t he carbon atons to mhlchthey are

T T 1 v ~ I N 1 - T 1 . N



or nore RA, Xi is -CH2-, -O, or -S-; and R7 is 5- to 6-nenbered
carbocycl e or heterocycle (e.g., phenyl) which is optionally substituted

wi th one wo 20twEs#8A. | n anot her enbodi nent, W and W2 aPeTNS2emae®04is - N(R
B)-. Preferably, Zi is selected from-NH, -N(C 1-C6al kly)-, -NC

2- Coal kenyl )-, -N(C 2-C6al kynyl)-, -N(C r Co6hal oal kyl)-, -N(C 2-

C6hal oal kenyl )-, or -N(C 2-C6hal oal kynyl)-. Mre preferably, Zi is selected
from-NH or -N(C 1- Céalkly)-. In still another enbodinment, R3 and R4,
taken together with the carbon atons to which they are attached, form,
where R9, Ri o, and Rn are each independently selected from hydrogen or RA
Preferably, W and W2 are N, Zi is -N(RB)- (e.g., -NH or -N(Cr

Coéal kly)-), and Xi is -CH2- , -O or -S. R7 preferably is phenyl, and is
optionally substituted with one or nore RA. Also preferably, R 1is
hydrogen; and R9, R 0, and Rn are each independently selected from

hydr ogen; hal ogen; or Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl ,

C3 CGCar bOCyC| yl t\595 ((, 7 m n‘gl:éut ne p.muysusj ‘yl'll 10 st(.p\c%ﬁ@'ll Kn){lllclxxrlrﬁr%gnsspfAsVWI Ch I S
i ndependent |y optionally s ubst ed a ch h one or nore

ence wt
substituents sel e«)&cthé)avsoqurhéymbﬁlg]’] bgséHm thh nld\\ould umkrsrgf%drth sﬁlfxlar smatruﬁuﬁax, car boxy,
nitro, phosphat e, %oy bdiiferge dgf“@‘i“hi/f“"‘é-r‘”‘kii%éﬁﬁle g oY Ylgiefer ably, Ri o and
Rn are hydr ogen @ RderdROany @heagh@atcade fsedomeGbe CoaiblkeytuctirGREMGEal kenyl |
C2- Csal kynyl, C3-Ghcanbesyelybeaitengn, C3- C6cycl oal kyl), or C3-Cécar bocycl yC
1- Ceal kyl (e.g., CrOec%/cI oal kyl C 1- Ceal kyl), and is optionally substituted
with one or nore BUfstirtdem §““§é‘1”é*2§‘f"é&“f’?"6?n‘ KEfSyen Py Ef 8xy, ~ mer capt o,
am no, carboxy, nidy@hrephigsphititce or ewele © i vRecfe bRy “éi?'““t:yano In yet
anot her enbodi mentast WR3r BadT RAvar goreatke ir ndepérsentiard &el tectoed f r om hydr ogen
or RA: and R7 is L@nséﬂng&fqu@kmmﬁ[l@ldwﬂcafcb&elyﬁtb@)%gtha{d&nbeMc' € (e g.

phenyl), which is, 0@5 'mom Jn;(.vc%m% 4 Wt ﬁgcDwnzrbuufm&iprrmcnmsdemm In a further
enbodi ment, R3 an chydrogen or RA,

I nde sel e
A TS 5 to o moniber SHCUEP oLy BB oh Bray bl BELETLFR BT OBE 2o, Y
thi enyl, pyrroli dpfyhegem Y%@%Wﬂf“h?‘f’ Yiree AR eEe G Bk ?dt”&‘?téﬁ with -Xi-R 7
and is optionall y:nsm@sstsmnkuthedww"t h sorievar ChiypacitRA) st mA®) is a 5- to

10- menber ed car bogyeliexi@r nheineoeypainen(ie.ige or npheniyds con pysriazd nyl ,  pyri di nyl,
pyrl m di nyl pyr [ g)ﬁ%l!c nrytlpm)nge?ﬂ%@(la%lr1(b)Eth|lca,ZtQ|(y)l cctrfczh/l eﬂ:y;laqn ifqu)anyI

i m dazol yl yr azo'b()(ll &er %h@]%r(% ¥0re’ uslc‘)cﬁﬂgu%gﬁg rys!ent dIQQSDI% QEILQI:SQ yl
benzi m dazol yl, benzo ur an benzot ehyl

ndo in
napht hal enyI CIUI (ﬁ:br :inﬁylbm dnin 606]1[3);'1 ?,{6 ul-n (Hn lon ohexystructurc deposc% Pt rel ySL,p mnol i nyI
qui nazol i nyl, or phrtisalaZiiy the and fiee E‘iﬁ@l”&‘ﬁ%ﬁ WAVI‘%U?S@TW‘?U”'[%‘U with one or
more RA. Pref er abieyeplcdd@mhgcobs-12. tMyre@embroetived logstimlybtey ecreercive et er ocycl e
(e.g., phenyl), aRdha s i0ptin0aalahyor SiSbisbut@Unsibstricdonen, oratmre RA;, A | s
phenyl and I S Opt(!arplﬁ%hé ayy 1MQ§§)$YT§OHB@@UHWT‘IJ)S(QB§E ;Q{moﬁwreﬁhvgﬁanym | S - CH 2‘ y

-0-, or -S-; and 670 er 3yste om A s W&J &m O Ollgqgl%r ocycle (e. g J
phenyl) which is onfh y“ﬁ psu gq”p {hgbqy% QQJ t W and W2 can

be N, and z1 can 'B&* th‘P?'%)“ed‘“%ﬁ%‘ﬁ“ﬁ?esymo“"mﬁ %rlocmﬁfé W(‘Tmf-, -N(C

2- Chal keny| ) N(m@lozad ez tWWH)are dlsposmN(t@ie oéeeffarle qu}k&”rafore the ONCC

2- C6hal oal kenyl )-12 d@hoeabd@@m@a&(ﬁhmhmbtkeyﬂyko)mmth¢ wysgti || yet another

enbodi nent, or wher BOR: B ol referably, Ri3is
Cl- Ceal kyl , dg ﬁker%{efnw‘u,f‘fz dsééedrelfn Cdr?'hc ?)’3% GR'Iicglr i ; \ dE

C3- Cécar bocycl yI C"“l""b@ﬁ‘l Jeje wateg disifligd "B“G?r%‘ﬁ%e&vé?ﬂ(eﬁe(fs&p‘('f 5 ‘%ﬁwr " or (3- or

6- menber ed het er oyt yie)Cat-OBErRYF-¢- EBERF. ETWW‘III’%W“?I%W&F tlependent | y
optional | y substiituti@dsateri@aet oosunianalye scymotdnc \wreforgrecyypUeP substi t uent s

sel ect ed from hal Qg@Rater ORBuion ShilyBurifed\VaR (BRBP Jipw). 11006 0kRnBen - C( O) OR B,
nitro, phosphate, oxo, thioxo, fornmyl or cyano. X preferably is O S, NH
orN(C r C6al kyl). The present invention also features conpounds having
Formula Il or 111, and pharmaceutically acceptable salts thereof, Il (R)
1l wherein: Xi is independently selected froma bond, - Ls- , -O, -S-, or
-N(R B)-;R7 is selected from hydrogen, - LA, C5-ClOcarbocyclyl, or 5- to
10- menber ed heterocyclyl, wherein said C5-Clocarbocyclyl and 5- to

10- nrenber ed heterocyclyl are each independently optionally substituted with
one or nore RA; Z1 is selected froma bond, -C(RcRc)- -O, -S-, or -N(R
B)-; W, W, W, and Wb are each independently selected fromN or C(RD),
wherein RD is independently selected at each occurrence from hydrogen or
RA; R, Rg, R, and Ri5 are each independently selected at each occurrence
fromhydrogen or RA;, pis selected fromO, 1, 2, or 3;



A2 is C3-Cl4carbocyclyl or 3- to 14-nmenbered heterocyclyl, and is
optionally substituted with one or nore RA;, R2 is -N(R B)C(O C(R5R6) N(R
)-T-R 0 ,wOnr2010007k389B; R5 is Rc; R6 is Rc, and R g i s RBpCoOrUSERB9an20Rg,
taken together with the atons to which they are attached, forma 3- to
10- menbered heterocyclic ring which is optionally substituted with one or
nore RA;, LK is a bond; Cl-C6al kyl ene, C2-Co6al kenyl ene, or C2-C6al kynyl ene,
each of which is independently optionally substituted at each occurrence
with one or nore substituents selected from hal ogen, Rs (except hydrogen),
-ORs, -S-Rs, -NNRSRS ), -OC(ORs, - C(OORs, nitro, phosphate, oxo,
t hi oxo, fornyl or cyano; or -N(R B C(O- or —-CCONRB)-; Bis

C3- Clocar bocycl e or 3- to 10-nenbered heterocycle, and is optionally
substituted with one or nore RA;, T is independently selected at each
occurrence froma bond, - Ls- , - Ls-ML s-, - Ls-ML s-M- Ls -, wherein M
and M are each independently selected froma bond, -G, -S, -N(R B)-, -

C(moz -O) - S( O)m(ZO) ' m§( Q)xt the \vgﬁc qu suby LL%(UQ“ICZFIT!OHO Yléch)C cgrg't Uus -~ S( O) O'm( O)C(N(O)RO'BH
) N( R ) S( O) ) N( %\)Rg( bg)}aqﬂx wn%x.él(nb ;N%thél)r) %(wlé: t\&j I%l'\«l] hécé]p C( 0) N( R B) C( 0)
“N(R B) C(0) N( R BH“N{"RE) 'SP Ml e 'm NPTR! ) S‘(‘“U)S M(‘*RE‘BOF?&“ C5- ClOcar bocycl e,
or 5- to 10- nerrbei‘ledwchetlefprooyrerh Aty ngnvelmagferueismrogitsesseach occurrence T i s

I ndependent l y Opt f()(q;g]al 'I(M:m qilflb% usc rtCEQm\ME (Fchu:( gneg twcrgl?ll;(grd s ito% I S
i ndependent|y selected at each occurrenceis Incéde“reg?ucpﬁmem c\{d roxy, mer capt o,

am no, carboxy, ni"t PECTEHEEBHALe, "BRE, IR , - LA or -

LS- RE; RB and RB M*é*ﬂ’e?&t‘:ﬁ”di"hdé’ﬁ‘éﬁﬂ’éﬁ*ﬂ“ oy ISPt éﬁ‘“éff””é‘éé"r‘l““d‘é‘t&*urrence from
hydr ogen; or Cl- Géalifkybepdu@er c@Bdbdemngpling thGRr @6adviytimslatisi@3ra@8car bocycl yl, C C
6car bocycl yl C 1- G@@Irc’ﬁ)ﬁlmth&t hd @t OeiRdenR dooh elsefc@eN 61 a IngludoClasg 3-  Or

6- menber ed het er ocygl v iz ﬂeo@@@llwlmds&aaﬁa RfciMhibh. i1 dadependent |y

Opt i onal | y subst i Utl%(gm%cx Ammum al(l)ow(‘\bll'le nux}%ero?p«xmlcsbS gx@rgxsgcilm%gr @ substituents
sel ected from hal &‘ X nitro, phosphate,

oxo, thioxo, fornjfe ‘B‘i“’fc‘yémlfw“ﬁ&“”ﬁ‘ﬁ‘)él “ﬁgc“éf'ée “‘éa@ﬁlsoﬁ&s«? jaRE&Kt 1y sel ected at
each occurrence frermr KYHeodel? et 'Beerrs 3 iy dreRsO Gresdcdst b"dam no; car boxy;
nitro; phosphat e; bodx@idards hiligxothe dearsyilrapurcyraiiio jSOGHassCron@Balnky | , C2- Co6al kenyl
C2- Gal kynyl, or &L3a/Coeasbacyalcyks, ooeachinefinwhiigh visni pdependent | 'y

optional Iy substi LyL&d, k. each HQQ&Ltsrre@mﬁcemwmtcnssmen A ranfRF &isssUbST I tuent s

sel ected from hal 0 TE tQO. 1 ac lrnt()ng)exy nitro, phosphate,
oxo, thioxo, for foﬁg ads I(n){oc{dss)%%&%g %B%Q d dg)’)E n(? i nde endent | y

sel ected at each ‘d’éﬁ’ﬁ??‘é’h‘&“é““ﬁ“roéfrﬁsﬂﬁ%fﬂ?]8@‘&9 O%Or‘ocﬁ?ﬁ]ﬁ)ﬁ"ci “§de’i Hidéfi&ndent I 'y
sel ected at each vod¢ur?®nce from Cl- Ceal kyl, C2- C6al kenyl, or C2-C6al kynyl ,

each of which is |g e%m@ﬁmﬂ@{hagmggmidlfrxm&yégm‘Lcultkegreaatn gagh occurrence
wi th one or nore su stltue sgc)stm?] fromh SRs, -N(R

8RS. ) - m( O) RS c e @(WOSP erlctalr ewaterh(dé non- serl ewa 1, Phelectrmny (F?OI’ rryl or Cyano
Ls, Ls and L8 ar " a@aen>T ﬁél‘é‘ﬁ%‘hﬂ‘éﬁ‘tb‘f“ﬁ”ﬁ{gi(%i‘%ﬁ (éfrg"éé‘ifﬁe“%(%hrrence froma
bond; or d-C 6al kylifeheser @ CBAVREEYVERE) stom (Cel@n 8l &ylyiiend?) each of which
i's independent|y ®ophindiiadslag. sibst vtdbedr-atwernch noeouisernce W th one or nore
substituents sel %Iq@éiief ﬁr@lmmg)aja@g@ﬂp wm@(sRve‘ﬁ water; a&'(%liqmd SON(I(BSJ%SI ) , m( O) Rs,

-(O ORs, nitro, PhosSPNALe. Q%R I RIKEXR medOldMib, vDker GMANO; RE 1S
i ndependent |y sel ect e‘% B gga%gg?oc%l&!r ?(éﬁgedt f rd(%) -b%Rs, -SRs, -C(ORs,

-0(O)Rs, - qc»dﬁ‘““““Nt , -S(OR, -SO 2R, -C(ON(R 8R8 ), -N(R
8) C( O) R8. y T N( R&))ﬁé]O)hN(nmnbam&m)ﬂ;e ccmN(Z Rn&)asm%ne,strtmﬁauam(m_ ) , - N( R
8) SO2 N( R8 R8. ) ’ ]Nﬁtﬁg)lﬁ&t@ eN()Jerr&R&he czrc 27 n‘;ﬁ( Q)hnBal(&e stm%t!@)ﬂs@f‘is v T S( O) 20?8

-S(O)OQS, m(o) ee a ntve. ( rneonN(RS)S(O) R 8.
-S(O N(R 8R8.), r@(%&ﬁt”ﬁé ng%gg"hcds"' 10(?)a}r’7bb§c§/§§y%a or 3- to

10- mrenber ed heterocyclyl, mhereln sai d C3-Cl0Ocarbocyclyl and 3- to

10- mrenbered heterocyclyl are each independently optionally substituted at
each occurrence with one or nore substituents selected from Cl- Ceal kyl

C2- Coal kenyl, C2- Co6al kynyl, R8 (except hydrogen), halogen, -0-R B, -S-R B,
-N(RBRB ), -CC(ORB, - C(OORB, nitro, phosphate, oxo, thioxo, fornyl or
cyano; and R8, R8 and R8 . are each independently selected at each
occurrence from hydrogen; or Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl

C3- C6car bocycl yl, C3-C6carbocyclyl C 1-C6al kyl, 3- to 6-



menbered heterocyclyl, or (3- or 6-nenbered heterocyclyl)C 1-C6al kyl, each
of which is independently optionally substituted at each occurrence with
one or nowe 2uhEsIsvuent s sel ected from hal ogen, -0-R B, PCBAR289/06990R BRB ),
-OC(ORB, -C(OOR B, nitro, phosphate, oxo, thioxo, formyl or cyano. Z1
preferably is -N(R B)-, such as -NH or-N(C 1-C6al kyl )-.Xi preferably is
-CH2- , -O or -S. R7 can be selected, without Iimtation, C5-C6carbocycle
or 5- to 6-nenbered heterocycle, each of which is optionally substituted
with one or nore RA. Preferably, R7 is phenyl, and is optionally
substituted wwth one or nore RA (e.g., -N(R SRS ) such as -NH 2) . A2 can
be selected, without Iimtation, from C5-C Ocarbocycles or 5- to

10- menbered heterocycles, and is optionally substituted with one or nore
RA. Preferably, A2 is selected from C5- Cé6carbocycles or 5- to 6-nenbered
het erocycles, and is optionally substituted with one or nore RA. Two

adj acent RA on A2, taken together with the ring atons to which they are

attached, may fon ﬁg&ﬁf L@%ptﬂ%w@m% ,.awémmv@unmpsro@lqnheterocycle

Non l I m t I ng exa art- Ins e Lnoi)(umaclx?tlf at least TO]HL ()c%lhu llltl?l]l PCJI% thtoxu \\]llym @L Lolrc]yl pyrl dl nyl

pyrim di nyl, pyr| azi nyt, yI,
i m dazol yl, pyrazBls®, Pomnafdllws in %Sé’hwsléli‘bﬂ“%eC““‘Bé‘ﬁ?tﬁ’t%‘fs‘éﬁiﬁ

benzi m dazol yl , bengofotiranyihes hherd zottbcazol2yhd clepurdiodoyd forcaeﬁﬁ‘de*ﬁyl :

napht hal enyl , qui N@HiddMyh 4 geheBOEbIcMGIhinMY bore. QUNROX@IIInAYIhe c@d RO i Nyl ,

qui nazol i nyl, or .pmm n@zdnm%lmm&mmmu MGR 1S a@Plck@Aghle Y Substituted with
one or nore RA ngre 'x a onmer mgklme umumd mAzt Is where Xis O S or N( RB)

T and R2 can be aﬁ 71 dfp A5V A any two ststitutable ring atonms on A2.
For instance, A2 ©@n becor IRRrican Flgee LiNuRs B)-@t@) ERcBRBYN(R*8) - T- R D, where
RS is Rc (e.g., hydiagen)  ands R6isametnRBy potiak en-1tregefhercswi th the atons to
whi ch they are at IIBIQJQR QGupIIdQJMOalthmaang:tuﬁng,W@Jd@;ﬁitemeftsetrclogty}‘gl icri ng which is

opt i onal | y su bsti }1sl’llt)su ng\(nidxment %e cofr{:q ﬁxme mow@ﬁ\ m'mugcnﬁmgga%}s aNEE zm%@ and R8, taken

together with th can form without
lintation, or eah™df" AL ‘ﬁ‘ﬁ"“@mi‘ﬁ‘&‘élﬁgﬁﬂgﬁTTV“C%tﬁ?i)aésn]ﬁl ly substituted with
one or nore RA wireméreriiafygpagrd arqungype cgre 12g A fnepppageenenigy cally sTige- #dj acent RA,

t aken toget her wi timbtaheibait-oevit ofenttt @ Rigtrhey. «areforatinale iddyeotan form a

C5- Cécar bOCyC| e Oernawﬁm it @ ﬁtm@{"@dnb%tﬁitGlE«%ﬁﬂgﬁanons-fEr cDe]D?f ef er abl Yy is

C( O) Ls- Ri 2 or dn%d@)iac!ﬂrm@BM I'4LTh§t 1s t@cgre 17%lﬁ)r}gl4%c%0tlln§lteé !o)he hydr ogen, (l i )

(?pt Icgﬁlalk?/ly SUCZb-StCIG rchi uuaym% conh(ur fion deplcleg){]qx atfachc.dﬂ:f Hcsq -7, bu mth%rhmzlws I ndependent ! y

or nore substituents
sel ected from hal wétn:bnual@_apgrc ntcgqu:%gd conﬁr;\lr(alt_-?nsﬁgex mple, t)ew 6)11% C( O) ORs,

ni tro, phosphat e, indysoysavethis sxergulaf. oramgelagopnt arghyrai® or %e"Ffa‘(Ylm?yl‘))h‘“@BPeO Ocar bocycl yl
or 3- to 10- nenbened. ietveg ocyrekiybypogach of whi ch i s independently
optionally substitute ch occurre ubstituents
sel ected from Ci 'E%él K 1Tmov%gm@6iot r]rég,r\'))a/ I;140 gu{fjé arlei:(ac rerxrovabihsotxrge)c(liept hydr ogen)
hal ogen, -O R B, the&%"‘l?”l?»““““1’&](‘*@e BRI One TRep R "@b"‘ys 6(“@}‘@&?‘“@’& hitro,

phosphat e, 0x0, tduprgkethe forrhyd onor megthrpded canffingR oy opate dibisonbse, wi t hout
limtation, - LS-dqGhuCloeaiolaeyakyinict @plings, big er(n8r mblgiedd-cmapaioer ed

het erocycl yl), V\hﬁg&m§faaagim§:&u&;1g9g@n,h%mltw flud Bilneors, 540 orkdr: BRIADET €d

het er OCyC| yl are & ﬂcecolnecosp Qo xryuc eC n an e d with one or nore
substituents sel ec?I ro%% Q%EG}E% GuPRAEAA, %tpé&)# RYhie | kynyl, Rs

(except hydrogen)mgcﬁzgﬁmd@)é%e ofse@lﬁhegnydeépuﬁosg%one N%ﬁ%ﬁg the av%o) R B, - C( O) R
B, nitro, phospharestugsssicthisrd) YC‘I’"WWI"“@F'Z(EVEI 8C‘C‘:I”‘r‘\°‘5"6‘6?“tﬂieon -T-R D can
be, wi thout |im tagdecomn he baysla@-extfRbi,of thaCpre)) buratiSr, jufRfe the Lt@EQy @k S- RE.
Preferably, R2 i SteyicesthaOdetiver BAR@EQ. FachiaBenBodinknt @Fiuds, foltkadngle, bayohar 2, and k i s O,
1, 2, 3 or 4. Two adjacent RA, taken together with the atons to which they
are attached, can forma C5-C6carbocycle or a 5- to 6-nenbered heterocycle.
Ri2 can be, without limtation, - LT-N¢gR B)-L TT- RE, - LT-N(R B)C(O-L TT-
RE, or - LT-N(R B)C(O-L TT- RE, wherein Lt and Ltt are each independently
selected from (i) a bond, or (ii) Cl-C6al kyl ene, C2- C6al kenyl ene, or

C2- C6al kynyl ene, each of which is independently optionally substituted at
each occurrence with one or nore substituents sel ected from hal ogen,
C3-ClOcar bocyclyl, 3- to 10- nenbered heterocyclyl, -ORs, -S-Rs, -N(R SRS
), -OC(ORs, -C(OORs, nitro, phosphate, oxo, thioxo, fornyl or cyano.
Preferably, R2is - Lt-N(RB)-L tt- Rs, - Lt-N(RBCO-L tt- Rs, or -
Lt- N(RB)C(O-L TT-Rs, where Lt and Ltt are as defined i medi ately above.
Ri 2 can also be, without limtation, - LS- RE, such as -Ls-ORs, -Ls-S-Rs,
or - Ls-N(RsRs'). In addition, Ri2 can be, without limtation, - Ls-(C

3- Clocar bocyclyl) or - Ls-(3- to 10-nenbered heterocyclyl), where said C3-
Clocar bocycIyI and 3- to 10- rrenber ed het er ocycIyI are each |ndependently
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R2 can also be where R5 is Rc (e.g., hydrogen), and R6 and R8, taken
together with the atons to which they are attached, forma 5- to 6-nenbered
het er ocycWocoro/a1gesehi ch is optionally substituted w th eag/useoowseoRA. For

i nstance, R and Rg, taken together with the atons to which they are
attached, can form wthout limtation,each of which is optionally
substituted with one or nore RA, where nis O, 1 or 2, and mis 1 or 2. Two
adj acent RA, taken together with the atons to which they are attached, can
forma C5-C6carbocycle or a 5- to 6-nmenbered heterocycle. -T-R D' can be,
without Iimtation, -C(O-L - Rl2 or -C(O-L SSM-L s -R12, where R12 is
(i) hydrogen, (ii) Cil-Ce6al kyl, C2-C6al kenyl or C2-C6al kynyl, each of which
is independently optionally substituted at each occurrence with one or nore
substituents selected fromhal ogen, -ORs, -SRs, - N(R SRS ), -0OC(ORs,
-C(OORs, nitro, phosphate, oxo, thioxo, fornyl or cyano, or (iii) C3-
Clocar bocyclyl or 3- to 10-nenbered heterocyclyl, each of which is

I ndependent | y Optl On XM & lL l Q € COre, 1stance1rom h W t h One Or nDre
substituents sel ectec ‘S?‘M L{y(fr tl %Qt ﬁz%héﬁ?ﬁ%( @f},{g “*Cal kynyl, Rs
(except hydr Ogen) ’“HHI”&)Q@W”“‘ bmﬁmgm ) ugst fgs wil N{nﬁné I}cm L%@fO) R B C(O) R
B, nitro, phosphab&scomkdis uhicieoln opepglimeg he S oo dspbeixgfy stdan al so be

Wi t hout |imtati ofyjdly<onbh8ediGhSore CLOcEr ddRyibnch)ad@rageoudydelf @utrok 0 10- menber ed
het er OCyC| yl ) ) Whﬁ(ﬁ@1xﬁlalindno@rommgamwcat(yt]u ahd. Ba'rextnﬁb liR=ausk@ber ed
heterocyclyl are g uJ,md@Q%nsﬁl@mcbe Qmemmi qup&mepymd with one or nore

Gh
substituents sel ec? - Bal kynyl, Rs
(except hydr Ogen)s»st m n «,\ nnﬁlc 10]T<61¢%e guymag,u\hn @%N}(ﬁspérﬁg} C% QdO) R B, C( O) R

B, nitro, phosphat‘féJdL Sérk‘és ‘*“"toh?”ﬁ%mpe'f"(fﬁ*‘ﬁfyﬂ"”’%‘i“abl‘f)}‘é?fés‘”"ﬁ"’ﬁd%ﬁ i on, -TRD can

be, wi thout |init&tiedocksidpGsideREE examglf, @esijonsGlo o on(e@OVE S RE.

Preferably, R2 i suwhg&ginHowseOpmddma@itactiing prockssss dhd/@rondoneks ors 0, 1, 2, 3 or 4.

Two ad] acent RA, };C%QFL ntan@ttlrneggrocMcE :hdyﬁ)%s@&c%h&&exm{k CIhcrctf(fﬂ@y are attached,
can forma C5- CGCBG{dRQ&ngﬂ J%ay?h toathc§ore ItZQan re»@@ﬁrﬁo@gmpgldgmg &J R12 can be

W thout |imtation I t Inoe njb dlmcrlﬂ theb Rhlc)n% ixed to the TT RE or -

LT-N(R B) O(O) - L T R o ° T m]_'t’cc W TP e e ach ndepenéent ly selected

from (i) a bond, ®FY ‘i“j‘“@“d’f”B‘éF‘R“y‘F @ﬁ@ed f@zm é%é‘F RAHP eRE YT

C2- Coal kynyl ene, eathksofnyficthckingsyiigmddpendent ystopridemal iy substit ut ed at

each occurrence Woliphng@h@esor fixfii &visl bsbrdcuientsisseh ectedvis omi hal ogen,

C3- Cl0CaA0CyCl yl + beasntah@ W;L\Qn asm[m@nr %deml?lﬁfe & GME biYshtiness & dReS , -S-Rs, -N(R SRS

) ’ CE( O) Rs, - O)mg)&stms !hc corg’ﬂ aQLn)Q&m@st!?dou Q%Qgeedt;lym %‘%pfd i/ngxrogg() Or Cyano.

Preferably, R12 is , or -
Lt - N( RB) C( O) L Tﬁerwcswpemcé\?n }n ff;r raxsxnath??{s 14 offo t e odt fpre eg:tgno on ue at el y above.

R12 can al S0 be, ‘it HOerEonsEsivt Bis pgfguration pay] i ‘REC“‘%’U&W“‘%%O“S e “@ Rs -Ls- S Rs,
or - Ls-N(R sRs )bafspare acd @hed!i a0¢rigidRE@negigino thyesore- Witk froertmode jagks bt on, - Ls- (C

3- Cl0car bocycl yl ) hy@kuiic, prbiSratcdnechu@all-trarerat: hedlerosy by ITe, where said C3-
Clocarbocyclyl angy 3z. $QnlupBrReLed.Rek ﬁf&gm&daﬁéllzlt@-rh@co%aﬁk}ld ndependent |y

optionally substl |, QL .0 ] <S4 egd fromCC
6al kyI - OBal ke tlxong\&% EE TEtyp ){t nQE% §C!J(Q§%dt l‘e’@ﬂﬁ% y§§ %ﬁg?sggen _OR B,

XC
-S-R B, _ N( R BRB 5-1(:0111(1&(1%)){‘3? ‘g\e?(ngévas dl_;gc}gould forFseea mc)ﬁgeaut%]m 0X0, t hi 0XO0,
fornyl or cyano. FaitfreepofasoveRde eyt “Bédbe\‘iﬁ“‘ﬁ’ff‘?bﬂt"b*l“‘r“ﬁn“’t“ﬁt“is’aﬁ*‘a‘ Lk-B, where
B i s C3- Clocar bocy@inehdtys B-ot @@ swaevberced! 2vetetiveycl e, and is optionally
substituted with t itable B
i ncl ude S or | lglﬂghoStl remngt@mrell\bach?a)éﬁ]ad flnpgvv \Epao )ac§om§£dat§1?h one or nore
RA. Two adj acent PRWLAREHFHYaP Fi‘é?““\)vi’gtpﬁ’“f“h *“é‘ftﬁﬁ‘ﬁ“‘f“ﬁdfﬁﬂitcﬁeh they are
attached, can forywacCSc@Eeat baddye ge g “GeilBy isfrgndsd © aWhBY 88 het er ocycl e.
Preferred exanpl eser@fingStticinblc@mBodht@iclictigiie bays 1avkvebrehe petuplopefingl, 2, 3 or 4, m
is 0, 1, 2or 3, Vis -C(O- or -S(O 2- , and R12 is - Rs, - ORs or -NR
SRS) . In one exanple, RRis , wherenis 0, 1, 2, 3 or 4, and two
adj acent RA, taken together with the atons to which they are attached, can
forma C5-C6carbocycle or a 5- to 6- nenbered heterocycle. R2 can al so be,
without Iimtation, where RD and RD are independently selected from (i)
Cl- Coal kyl, CrC 6al kenyl or C2-C6al kynyl, each of which is independently
optional |l ysubstituted at each occurrence with one or nore substituents
selected fromhalogen, -ORs, -S-Rs, - N(RSRS ), -OC(ORs, -C(O) ORs,
nitro, phosphate, oxo, thioxo, fornyl or cyano; (ii) - Ls-C3-
Clocar bocyclyl or - Ls-(3- to 10-nmenbered heterocyclyl), each of which is
optionally substituted with one or nore substituents selected from
Cl- Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, Rs (except hydrogen), hal ogen, -0-R
B, -SRB, -N(RBRB), -OC(ORB, -CCOOR B, nitro, phosphate, oxo, thioxo,
formyl or cyano; or (iii) - Ls- ORs - Ls S—Rs , or - Ls N(RsRs)
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T can be selected, without Iimtation, fromthe follow ng noieties: where k
is 1lor 2, Rand R* are independently hydrogen or Cl-C6alkyl, and R and R’
ar e i ndepeodenid7y3s€l- Céal kyl or C6-ClOaryl. Preferably, PCTits2e0l0ezb€d from
Tabl e 4 descri bed below. Mre preferably, Tis - LSSNNRT)-L S.- (e.g., -CH
2-N(Rx)-CH 2-), or - Ls-C(RtRt')-Ls- (e.g., -CH2-C(R TRT")-CH 2-). RT is
Cr Coal kyl, C2-Co6al kenyl, or C2-C6al kynyl, each of which is independently
optionally substituted at each occurrence with one or nore substituents
selected fromhalogen, -ORs, -S-Rs, -NNRSRS ), -OCC(ORs, -C(OORs,
nitro, phosphate, oxo, thioxo, fornyl or cyano; or Rt is C3-C6carbocyclyl,
C3- Cocar bocycl yl C1- Coal kyl, 3- to 6-nenbered heterocyclyl, or (3- or

6- menber ed heterocyclyl)C 1-C6al kyl, each of which is independently
optionally substituted at each occurrence with one or nore substituents

sel ected from Cl1- Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, Rs (except hydrogen),
hal ogen, -0-R B, -SSR B, -N(RBRB ), -OCCORB, -CCOOR B, nitro,

phosphat €, 0xo, txhuxlso(?&p’fm eXt xﬁ]ﬂyllm Ok - g(}{lﬁ\ngm mBEdc Lp%c%m 11@'9@ pr\@\tt@r abl y Rris
hydr ogen. Ls . Si d | FSB Rl b w'%?oroahqunn%% rcommuou mg%lugmm above I'n one
embodi ment, A2 i "B R iR A el o eyele Fle erocycle (e.g.,
phenyl , pyrazi nylo ™pyies ditfyE bay bﬁ/f"iaﬁﬁ“k‘]‘i ﬁ‘f/‘l“”“ f.WF’i 6"52‘!: HX‘?F”“"VSQK/‘&ZOI yl,

t hi azol yl, t hi enylipinfaepagnybr onciormodiazet of bauippraprfapobryping any pric arzotey] |

benzoxazol yl ,  benzgthkenylogioRendisdazoyisin. benzofuranyldjiybenzot hi azol yl ,

i ndol yl, i ndenyl ,mcn@znm,lﬂ@flt @tgxl&,@mrqylumtuht@}férmnnlnszgg&ﬂthgQL&S&YL& qui noxal i nyl ,

CI nn0| I nyl qUI nazo!)llls TOQCSSES a naSZIC rl]Sylll‘lQlLﬂﬂ glﬂ i QQJ C&lﬂgllx Ly SUbStI tUt ed
with one or nore RA % d‘bTDdAé”h i é’ﬁrﬁ) : % 15)ocycle or

heterocycle (e.g. °Ck°p5“n‘é‘?wi”)°‘° éhedmik?‘“’&f:)( 1d6fH?fI“f‘e’me“f’)ré’fm‘i“‘”tth "Wi'th one or nore
RA: Xi is sel ectedthhpjrhe m@pfaguing prosqgy.or pogipns orgeps offip PP E@E EEELd from 5- to

6- menber ed carbocycl es or heterocycles, and is optionally substituted with
one or nore RA Zi o, ) :C6al kyl)- ) In
anot her enbodi ITE 0q4| Morwcx}\lglgdh%tb(&y 149:1\f Md agxgtf N 9 {10’ R is hydl‘ ogen:
R7 is phenyl, and*TSeot oAl euses lfifi‘“t"édci"“’(/\ftfzﬁwﬂ'ﬁo‘i te” WY e RA; and Ry,
Rn, and RF are edeHvi2idepentant feprage@etrsegreess &g o“i’:"tﬁur rence from

hydr ogen; hal ogenpnfiglai@Galkagdopsly@RbiEBa bdienidilitiesC2o S&armkypiyit qverd3-

C6car bocycl yl, Orn£37:£06 f6RQE Y GhybnCE B @tk b oveachnetuwhi-ehls i s

i ndependent | 'y Opthgaﬁ&l oynsér&ép%rmf&gsk&%my oﬁlaﬁbng@gﬁyeaommqﬂewth one or nore

f"u?ff)l’ t gﬁg;;h:sleen%(‘%(%mrm Eﬂys {42 lﬁggecpc xctQXs n!c ud lglffam ities %ap’tbob'ut xtblﬂulgg)e’ Cal’ bOXy

Cl- Ceal kyl , Cr C 6afREmHyI tt?f t*@@ﬁf"k’y ‘W”“ &%A’S@@EQF Bi%zfyvélfvi‘“e%’ é"g.

C3- Coeycl oal kyl ) , wogrpa€3L CBEamh6 & et @om h OB bRy 20 pghe gther bagg 2 C6cyc| oal kyl C
1- Coal kyl ), each bt wanhjchard fehabigdispendenst lvwid opiniemalht ysogsubst i t ut ed at each
occurrence W th ORGuREiEREE:sS MBS lldent seael-enl ed ifmomskabegen, hydr oxy,

mer Capt 0, arri no, tgea()rhpgldxxhcuplld%l;oge’ssespﬂ&)§ogb@std erm 1%9011 mta)hJ %Qwed ljyor rryl or cyano
and Rn and RF are X ro or -N(C

1- CBal kyI ) ) Xi ens§ &ﬁ ﬁe no concliuﬁ alrrziucts ﬂuléll\llges etc. %:ixarﬁetwgn Babs M%reovero 10- rrenber ed
carbocycl e or het‘é’faﬁﬁ‘?yaef’f‘é“(“é"b@’;va’dﬁﬁéﬁ”;‘?ﬂ’”a‘e’bi‘?‘ij‘ﬁiﬂ“ﬁif‘f’ XBYPSP Kyl , pyrim dinyl,
pyridazi nyl , oxazobry fo;exdriiealz ok gribodinehyiilpigtkd with wperiy e thifdni dazol yI pyrazol yl ,
triazolyl, benzoxa;zmgw% b enzCtght 2Mylays 1henzi-qipgtazoloyd way benzof ur anyl ,

benzot hi azol yl, i M@LSV@IMOQJ \Qggmy}l)ms 50&’@4’&@,&&%@&%1 bbb}k 18Ydvabiyl SOCIUI noI i nyl,

CIUi noxal i nyl cinn irectiy co nec an gt | Ia. gg ana%h@oLr@&'I @yflxge g and is Optl onal l y
substi t ut ed wlth 0(9(! f}%’ | %l Ak goitg%eyrlg A‘2 : " - menber ed

car bocyC| e or het;é(frbé%ﬁﬂbéfor(ném\&duurméhegvhvl ) onédndm suxtoroth(irnhmu[a&]tulmyj substi t ut ed
With one or nore 4R Plckmyleprionestersihe pro diertitoms ?O§a“6‘?re%2€‘ryé“dx is O Sor
N(R B), and Ri 3 idecRsconnecPyt @ fhelrgldt ya a niRyaBle ¢xg co@ilior 06 hdeyi| roomEXc@6al kenyl ,

C2- C6al kynyl , C3- Cé6carbocyclyl, CC 6carbocyclyl C 1-Ceal kyl, 3- to

6- menbered heterocyclyl, or (3- or 6-nenbered heterocyclyl)C 1-C6al kyl,
each of which is independently optionally substituted at each occurrence
with one or nore substituents selected fromhalogen, -OR B, -S-R B, -N(R
BRB) , -OC(ORB, - C(OOR B, nitro, phosphate, oxo, thioxo, fornyl or
cyano; and Xis O S, NH or N(C 1-C6al kyl ). The conpounds of the present
i nvention can be used in the formof salts. Depending on the particular
conmpound, a salt of a conpound may be advant ageous due to one or nore of
t he salt' sphysical properties, such as enhanced pharnmaceutical stability
under certain conditions or desired solubility in water or oil. In sone

i nstances, a salt of a conpound may be useful for the isolation or
purification of the conpound. Where a salt is intended to be adm nistered
to a patient, the salt preferably is pharnaceutically acceptable.

Phar maceut i cal | y accept abl e sal ts incl ude, but are not limted to, acid
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acid, hydroionic, nitric, carbonic, sulfuric, and phosphoric acid. Exanples
of suitable organic acids include, but are not limted to, aliphatic,

cycl oal i pNaet2ow/07a389mat i ¢, aral i phatic, heterocyclyl, carboskécocand

sul fonic classes of organic acids. Specific exanples of suitable organic
acids include acetate, trifluoroacetate, formate, propionate, succinate,

gl ycol ate, gluconate, digluconate, |lactate, nalate, tartaric acid, citrate,
ascorbate, glucuronate, naleate, fumarate, pyruvate, aspartate, glutanate,
benzoate, anthranilic acid, nesylate, stearate, salicylate,

p- hydr oxybenzoat e, phenyl acetate, mandel ate, enbonate (panoate),

net hanesul fonat e, ethanesul fonate, benzenesul fonate, pantothenate,

t ol uenesul f onat e, 2-hydroxyet hanesul fonate, sufanilate,

cycl ohexyl am nosul fonate, al genic acid, bhydroxybutyric acid, gal actarate,
gal acturonate, adipate, alginate, bisulfate, butyrate, canphorate,
canphor sul f onat e, cycl opent anepr opi onate, dodecyl sul fate, gl ycoheptanoate,
9 ! ycerop hos p hat e "be F}?lmﬂl%&z!(lll\fiﬂagtlt‘%bﬂﬂg %leptl@g%tl Cinto m@&%@gﬁgk@mo lmi"GlQ& inate !

2- napht hal esul fonat e, 7 -Oxal ate, ‘pﬁl erxatn% ) inpcgtgngc Q’%'tcﬁ?y ;1:91%F§M1|0(tn§t €,
3- pheny! propi onat®h=pgi¢rats " BIVAAT e R Ocyanat e, tosylate, and
undecanoat e. Phawmmb@ﬂ@ﬁ@dWWymﬁE%@ﬁfﬁ%P%mﬁﬁgé“ﬁﬂﬁ%f?%%“§§f?§ i ncl ude, but
are not limted twcortretalil balessabdbslovanid rabregraltite visa edodinggh- 1 i mi ti ng exanpl es
of suitable netallgji&ssaltsasoncl ude alkali metal (group la) salts, alkaline
earth netal (groug Ha) salts,xandQOthqgfgfargaqggg%qgagxmacceptabIe nmet al
salts. Such salt S"R8ly "Bemmades BT Aot 1 m't'atTon, from al uni num cal ci um
lithium rmagnesi umcipotassinrmy Souiighy Tervs2t HePRORI T TY ng exanpl es of
sui t abl e organi ¢ ®akdesio canrehe arrdemdtzniMptdintcinge srcoapiskid 2 @iid quat er nary

am ne, such as tropethanngwmddl.ehbyl.amy neine Ny endh demzdrhistskyl enedi am ne,
chlor Opl’ ocai ne, Cebqlairlnt,eh vegiaﬁgrta@&l Q} c@rglnorn any @ltehﬂelnﬁﬂﬁd}i iam R (10N sd?fE9| um ne

(N-ret hyl gl ucani r@a’, 420, BLOGAL DE. BASLAILPIRGONLAII NG T oups can be
quat er ni zed wi t h HGERFE> SUSH as  al' Kyl hal | des €. OBt hyl, ethyl, propyl,
butyl, decyl, |auPirisesipseypontsand erear Y™ eRrsrTdess br oni des/ i odi des),

di al ky| sul f at es ;(ceo_ng:_l, l,hatdcinm'lwyjee,s ay iraé(twﬁtyial’s ord‘imwlﬁVltrefd ,pmﬁ'ﬁ(ff) eatfrélﬁyl sul f at es) ’
aral kyl hal i des (& @ehyshenayhiyandiphenatohytas. Frbhydes)o bednid<ét hers. The
conpounds or sal tg Qfi.dheisiRkeseNchidenkii®a Wiyin®xi & tanipment . f or m of

sol vates, such as with water (i.e., hydrates), or Mﬁthpg&%anic sol vent s
(e.g., with methafBf, lerhyHelregr: gRat BT ¥ 8 For " respect i vel y,

met hanol at e, et hansliatreocormacet oot I gmeyibodmies deRpdiinds or salts of the
present inventi OnmfAB)wdlzs0s Bee ws&doh me kol 2, fxopidar &f supbodithuys. Sone prodrugs
are aliphatic or aroUBLdGiRSt BESnHaE ivied ifiam, aciodiichgmoupse<on t he
compounds of thei srg;}{a%lg EuitlgsrkO fo%.t gfrngutmegto @al:}! opmgsi)e@livglglanﬁﬁcgmﬁxiygl sesters of

hydr Oxyl or am no 9 QUFS on t4 S ?10 qpxgléler;lg!g ir?e.; 32t ol;‘l%ce&vggﬁa&iitgﬁmmphos phat €
prodrugs of hydr Xyt BP oL A& prefert ed prodr ugs. The conppounds of the

i nvention may conPrdos e ASyeRvetTPE 21N oS STt e €4 B6n At oms known as
chiral centers. These rcofpounrids [4rdys @xivarommipiets e P B F®n, as single

st ereoi soners (€. Hone-wShidgl i€ ceRantip@RRIS o0kt Viorpgd chethicaiskngyéobrer ), m xt ures
of stereoisoners (e.9. a mxture of enantioners or diastereoners), or
racem c m xtures. Conpounds identified herein as single stereoisoners are
meant to descri belo@dnpurdsd vihsfresr & 1o FRSENERe Y FoF REfhat™] s

substanti al |y fr eensbdiom othhemuistereoisomemsrist &stend scadpydtsaft i al |y free from
ot her enanti onmer s;¢@hssddh@SLehQORRITS Fach By14" Sithyshaint inddetoyd e @2 |t neans t hat
at | east 80% of the comDAUAdbdl SicRIPARIL bt SN enidasami-bed

st er eoi soner; preferabl ! east. 90%,af  th&q GRROUAL. L BindeCOMPOSsi tion is
the described stel'831€0 ??Egﬁ’qﬁb?g preferably, at |east 95% 96% 97%

98% or 99% of the conpound in a conposition is the described stereoi soner.
Where the stereochem stry of a chiral garbon is not specified in the

chem cal structure of a conpound, the chemcal structure is intended to
enconpass conpounds contai ning either stereoi soner of the chiral center.

I ndi vi dual stereoisonmers of the conpounds of this invention can be prepared
using a variety of methods known in the art. These nethods include, but are
not limted to, stereospecific synthesis, chromatographic separation of

di astereoners, chromatographic resolution of enantioners, conversion of
enantionmers in an enantioneric mxture to diastereoners followed by

chromat ographi cally separation of the diastereoners and regeneration of the
i ndi vidual enantioners, and enzymatic resolution. Stereospecific synthesis
typically involves the use of appropriate optically pure (enantionerically
pure) or substantial optically pure materials and synthetic reactions that
do not cause racem zation or inversion of stereochemstry at the chiral
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solution and | oaded onto the columm containing a chiral stationary phase.
Enanti onmers can then be separated by HPLC. Resol ution of enantioners can

al so be awoaenpli7sised by converting enantiomers in a m XPOTAISR@9/069204

di astereoners by reaction with chiral auxiliaries. The resulting

di astereonmers can be separated by col um chronmat ography or
crystallization/re-crystallization. This technique is useful when the
conpounds to be separated contain a carboxyl, am no or hydroxyl group that
will forma salt or covalent bond with the chiral auxiliary. Non-limting
exanpl es of suitable chiral auxiliaries include chirally pure am no acids,
organi ¢ carboxylic acids or organosul fonic acids. Once the diastereonersare
separated by chromatography, the individual enantiomers can be regenerated.
Frequently, the chiral auxiliary can be recovered and used again. Enzynes,
such as esterases, phosphatases or |ipases, can be useful for the
resolution of derivatives of enantioners in an enantioneric m xture. For
exanpl e, an est ermm%ﬂlm ung!t%ﬁ th 14(, ]Qea'tl; lpquyu !lrsgglgl?mlslrunlo&dlhﬁcoﬁ)gmiounds to be
separated can be treate drol yzes only
one of the enant i iEl8" "t onerically pure
acid can then be %@ﬁarafed“¥?%ﬁFFﬁ@VﬁW yﬂ?dwyﬁedcﬁ§?@WcmWF&%rnat|ver

sal ts of enanti omersgoidnuilg 3thoktharprre I 2c anddpenipmediaresdadisitrdgsany met hod known in
the art, includi ngeokdogat ments ofic bhe casdhaxybiginacitswhdibrig suitabl e

Optl cal l y pur € b%ﬁall@”ﬁ)h]c@&ip@ﬂk@ le@&toQJépanﬁsﬂﬁ%LhMl (gﬂﬂz Lo orfu@& | oned by

pr eci pl tation or C{n}/ca ln S xch Zbo&xncn 1hcﬁrst%(lc¥s7t qlc,alc}! r%o@g ‘C(I?’IDHUBIHIHB h)gy 1§nant ioneri cal | y
pure salts. Met hod's i'ta for esol ution/separation of a mxture of

st er eoi soner s, |dBPﬂd?ﬁ@”?adeﬂ?%“%ﬁ?vﬂ?%§““Sgﬁmﬁgrndmﬁdme ENANTI OVERS,
RACEMATES, AND RESQRUTY ORGet o de bei@gletate ofbe corg Ggach o ISRl W I 8 and Sons, New
York, NY). A conpountstofe chivig. dr gione toirdverdiyting 08 égs ong pighe @lpraliypr e unsaturated
car bon- car bon doubb@econdss ol cod@ubligly ieREb BaNBIsHchgiehe as the cis (2Z)

and trans ( E) I SO%JE%MHH@'QEQ IJ’UO%}‘;H%E gﬁur‘h Ugfrugc%frcn@\aﬁy &oﬂﬁc@@@@éﬁjte&t@bc‘be encorrpassed
wthin the scope of. .LeGllef. SOIpoUnd, il ess, Alnsl g . speg| fied. In

addi ti on, where mm“nﬁ meric a recited
conpound i s not Ifﬁf?%ﬂwfﬁmﬁﬁﬁmdﬁ@“§ﬁé%$YP%”‘%ﬁ?dﬁﬁ?w‘ﬂﬁ?“rather i's
intended to enconyis el of heriragbreiorts g freend @t t°ai n conpounds of the

invention may exighgl rt mpfeJoemm suhhi abrt,rem&cqm»qxcn@etclegralahmrtaeﬁm? whi ch may be
separ abl e. Torsi Onall % fied War¥r QH or wa cr torm ecuon) mtreg d water%or coonmsv orabOUt an
asymmetri ¢ si ngl " BOREPFGF "EXanp b AUSeof St ert ¢ " hindrance or ring
strain, may pern1$m§@®%P§FP6ﬁKHW°dFTWé?@ﬁfg8%%?6Wﬁ%?§me Th¥ conpounds of the
i nventi on i ncl udessowadihn. donfiornadt ddmalcai. somarcaifs (¢héseoroipounds and

m Xt ures t her eof . m@e rdxaMireONPOLHIAS d@ENt dr@ort NV@ Adcdnendapry: cahog0 exi St i n

zwi tterionic formardskiSodRentinfink AGLWLE 8128 86 Moz, tdnlidaii ¢ f or m of

these conpounds and, m “X,};ou,l;oﬁa &Qﬁgneoetmmtmck&cggmup% fnafie present
invention are generaf1 her nonenclature For a

°
recited conpound %ﬁVVﬁémm%rﬁﬁ%???m”mm““emeyﬂgsgpmﬁf“ﬂy be under st ood t hat
all of the steredV@@ﬁ@P?”&F“P%%mfﬁﬁ%dﬁﬁd“ﬁﬁd“ﬁ?i?dﬁ@émfﬁbreof are

enconpassed in thgygr sts@ranembda%%tda@nlderl@%S4 ak heqwbs einspeal fied.
Non-1imti ng exanmA%s'ur dh%cy u%I; %Qéa§8n§rra%dldop8 alclqual Wﬂ?r'h&%g L§)lt di ast er eomer S,

and cis-transi soners. L tec man S %%I?ES I n various tautoneric
f or s, tM(mmmﬁWW@Wﬂ@ﬁﬁ?V“g%ﬁﬁﬁ@aﬁ%&ﬁﬂ%ﬂcfoms Certain
conpounds are deseritibet2hefEiv s (siHy qahardreriss PafiasorkEte i ncl ude
vari abl es (e.g., bAjs)4 ABpchZiepbofimerRBe ingriduRAY AC unlynbubisssilge frercwi se speci fi ed,
each vari abl e W tfHenesiieh 22 aifcomaul @omivs cdeb ivinedini-ngependent | y of any ot her
vari abl e, and any variable that occurs nore than one tine in a fornmula is
defined i ndependently at each occurrence. If noieties are described as
bei ng "i ndependent|y" selected froma group, each noiety is
sel ect edi ndependently fromthe other. Each noiety therefore can be
identical to or different fromthe other noiety or noieties. The nunber of
carbon atons in a hydrocarbyl noiety can be indicated by the prefix

Cx-Cy," where x is the mninumand y is the maxi mum nunber of carbon atons
in the noiety. Thus, for exanple, "Cl-C6alkyl"” refers to an al kyl
substituent containing from1 to 6 carbon atons. Illustrating further,

C3- C6cycl oal kyl neans a saturated hydrocarbyl ring containing from3 to 6
carbon ring atons. A prefix attached to a multiple-conponent substituent
only applies to the first conponent that imediately follows the prefix. To
illustrate, the term"carbocyclylal kyl" contains two conponents:
carbocyclyl and al kyl. Thus, for exanple, Cb5-Cecarbocyclyl Cl-C6al kyl refers
to a Co- CBcarbocycIyI appended to t he parent nDIecuIar nnlety t hrough a

~A ~ 1 1 “\Alz Y T I ' I T T .
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and T is described as -N(R B)S(O -, then the chemcal will A 1-N(R
B)-S(O-A 2. If alinking elenent in a depicted structure is a bond, then
the | eft wDenemt7538n t he depicted structure is joined di PeEtUsgowocd2he ri ght
element in the depicted structure. For exanple, if a chemcal structure is
depicted as - Ls-ML s-, where Mis selected as a bond, then the chem ca
structure will be - Ls- Ls-. For another exanple, if a chemcal noiety is
depicted as - LS- RE where Ls is selected as a bond, then the chem cal
nmoiety will be - RE. When a chemcal fornula is used to describe a noiety,

t he dash(s) indicates the portion of the noiety that has the free

val ence(s). If a noiety is described as being "optionally substituted", the
noi ety may be either substituted or unsubstituted. If a noiety is described
as being optionally substituted with up to a particul ar nunber of

non- hydrogen radi cals, that noiety may be either unsubstituted, or
substituted by up to that particular number of non-hydrogen radicals or by

Up tot he nB‘XI ”Umn anrmtﬁx D;)QILSS%%@JSJCS%HL act”dl%tuplgﬁx!: Jtllqunﬁ lpmmnuh]eorm| et y,

whi chever is less. Thus, .for exanple .if o, 8Ly, 1.8 J8sgri bed as a
Qe emboc cac ] equi Ld\ t
het er ocycl e Optl Olﬁtéjll]l{_ n%vohlbuxts }h nynﬁc%dtb “i,l%) wlusorne)eac I’;XOI’] h dr ogen radical s,

t hen any heterocy&Pé“ﬁFTﬁ*W%%ngﬁ%ﬁsTﬁ?@@mﬁﬁB%T”Yﬁ?éﬁV@”Bxgit|ons will be
optional |y substi tutiednusy. aphe orbofreys. gl hamilicnyhbrdvigent ddi cal s as t he
het er OCyC| e has subsiitigtiabplte bc[)\@&iafﬁlcid@ﬂﬁch offiie bivk |4ushyciads @ittty az ol y| ( whi ch
has onl y one SUbSIijtsU{ %bn\@npﬁ@ﬁli/ ok mhdm qllcteb@lliﬂ@&cingkﬁlahell‘}hlﬁylbfst ituted with Up

to one non- hydl’ Og%?n urcaldlSuc tl ltylons 7'3“7'1?&&1 iﬁ)m ﬂHRLphgg ’\Vogkiplc@noﬁm no nitr ogen i's
described as being 0O |ona1f stitu non- hydr ogen

r adi cal s, t hen a kbsrsi Pythé?ﬁtcygd o.Ltnmtazcan%esupp\critohe%laps l4mmHV\?tlwy substituted with
up to two non- hydiagedstradinedt s, mhereas a secondary amino nitrogen will be
Optl onal Iy substi Foé;&,blednwnl; DodhiPncti QOB Yec BN & @Ry DE Qgehvelyadi cal . The term

"al kenyl means ao%t {S?.I taly omponen w yoln &at]ﬁalct@rm P ;al ning one or
nore doubl e bonds, Ea Wg gFQonp%gEggﬁg pﬁﬁfggﬁgﬁ %a%esgygzglther cis or

trans geonetry mnVﬁfﬁ‘vﬁgépk%ﬁ9¥mﬁﬁf%?m“ arfve o fdups substituted on
t he doubl e bond c@ﬁb@h§mmﬁbﬁ°ﬂPWWP%H@“@%&%ﬂP@§”@F BTRERYT °'gr oups i ncl ude

et henyl (vinyl), =2«propenydesss3-prigpenyds of ninudcipentadicemythe ongord- but adi enyl

1- butenyl, 2-but enyd comdias 3~hyémyilcudebhere teimdalnkepykene’s refers to a

di val ent unsat ur at gd shydr gcarnbyl chal b ghioRy be linear or branched and
whi ch has at | east one carbon-carbon double bond. Non-limting exanpl es of
al kenyl ene gr oupscel netudeera@H) =C(H) - -C(H) =C(H)-CH 2- , -C(H =C(H)-CH 2-CH
2- , -CH2-(H= %nl_!)rdn_%gl'_l? x%entmon ogakamﬁh s s G @eré)mm@ter@&@ (c}—gﬂ

2- C( H) C( H) ( ccﬁs nllou?e Hléelo-r!;a ce'l\i)nes }umarl.cmé(r%:omc klﬂl?yalxu$1an ret1§a§ ceﬁsl ’%lat or branched

saturated hydroca exanp I'es o X roups i nclude
met hyl , ethyl, n- 'rSfr%%’y*TER P8l sl o rr‘i"“ffﬂ‘igyimses S‘é%ﬁl‘}f%‘}al“ greeé’é’c“ %t yl, tbutyl,
pentyl, iso- arryl VIEREMP@grhine kiftpres cofl CRY Cehigkqoyntayraie bgbipist €5 a di val ent

sat ur at ed hydrocambyhxshawnxmhmah may be |inear or branched. Representative
exanpl es of alkylene.igﬁéqge ut are not limted to, -CH2-, -CH2CH2-, -
CH2CH2CHR- , - CHR PR B B G DB Y B) cH2- . The term "al kynyl " means
a straight or branehed: bydreoarhkha chaknoced atiwinng: @N@itgro nore triple
bonds. Non-limti B8 r@gﬁmlgﬁfﬁ p@&we@]‘glﬁrﬁéﬂé{bmgnm&lewﬁe athymydi,e¢ 1= propynyl ,

2- pl’ Opynyl 3- pl’ Ocp){ﬁ sthnn%e%ygaélm stra"l‘n PUJJ;WY O’stra% achﬂI yoﬂkg !E)I[%gfté)?’ bUt ynyl The
term' alkynylene ers di val ea; unsat ngyMPmcarbon group which

rmy be |inear or %Fz%{%)&nﬁn Sachés Pdﬂu\?\ﬁscenhan aerzéi:nos lg'rnmfa Ry cbegetla, L 60” carbon tri pl e
bonds. Repr esent at“"ge!atd yHyrEne gratpsiih ¢k udE ™ BYWEY “Bf exanpl e, - OC,
-OC-CH 2-, - C=C CHiR«/@luell asBEHRsuBE KoM and XBER(for @HZ)Streptogyad:
-CH2-C:C—CH(CH2CH3)-. The term "carbocycle" or "carbocyclic" or

%3

"carbocyclyl" refers to a saturated (e.g., "cycloalkyl"), partially
saturated (e.g., "cycloal kenyl" or "cygal oal kynyl") or conpletely
unsaturated (e.g., "aryl") ring systemcontaining zero heteroatomring

atom "Ring atonms" or "ring nmenbers" are the atons bound together to form
the ring or rings. A carbocyclyl may be, without limtation, a single ring,
two fused rings, or bridged or spiro rings. A substituted carbocyclyl may
have either cis or trans geonetry. Representative exanples of carbocyclyl
groups include, but are not limted to, cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, cyclopentenyl,

cycl opent adi enyl, cycl ohexadi enyl, adamantyl, decahydro-napht hal enyl,

oct ahydr o-i ndenyl, cycl ohexenyl, phenyl, naphthyl, indanyl,

1,2, 3,4-tetrahydro-napht hyl, indenyl, isoindenyl, decalinyl, and

nor pi nanyl . A carbocyclyl group can be attached to the parent nol ecul ar
nnlety through -any substltutable carbon ring atom Were a carbocyclyl
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atonms. The term "carbocyclylalkyl" refers to a carbocyclyl group appended
to the parent nol ecul ar noiety through an al kyl ene group. For instance,

C3- Cocar bwoyeimd76388- Coal kyl refers to a C3- Cé6car bocycl pcTgrsoan/oepended t o
t he parent nol ecul ar noiety through Cl-C6al kyl ene. The term "cycl oal kenyl "
refers to a non-aromatic, partially unsaturated carbocyclyl noiety having
zero heteroatomring nenber. Representative exanples of cycloal kenyl groups
i nclude, but are not limted to, cyclobutenyl, cyclopentenyl, cyclohexenyl,
and oct ahydronapht hal enyl. The term "cycloal kyl" refers to a saturated

car bocyclyl group containing zero heteroatomring nmenber. Non-limting
exanpl es of cycloal kyls include cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycl oheptyl, cyclooctyl, decalinyl and norpinanyl. The prefix
"hal 0" indicates that the substituent to which the prefix is attached is
substituted with one or nore independently sel ected hal ogen radicals. For
exanpl e, "Cl-Cehal oal kyl" neans a Cl-C6al kyl substituent wherein one or

or € hydr ogen at O!muuglr @munﬁlp)l ?t@@g orVMlnEhu'lsnxf;t%pzﬁﬁgle@ttl1lnyu ﬁ)el ected hal ogen
radi cals. Non- lim exanp 'es. of Cl-C6h chl oronet hyl ,

al oal kyl

1- br onpet hyl , f| U uftsmmn (Hsy da Lf\zsmcor(/zl_()wt(ﬁg(r/mccipom}f( /\[ztn(f()/;11(cshl§<llz d 1 1 1
-trifluoroethyl. 1%P§ﬁ6UﬂHWB@7fé€6@ﬁﬂ%@dﬂfhﬁfN‘F“QSQUHngfuent is
substituted by nofleccmanone«had dgervorddiicalr, Tthosetvatsogén radi cal s may be
i dentical or diffepents (dnl.es8s;satherw seqst.ated)y. rokhesii r m "het er ocycl e” or
"heterocycl 0" or phgterocyclyl” refers to a saturated (e.qg.,
"heterocycl oal kyl "), partially unsaturated (e.g., "heterocycloal kenyl" or
"het er ocycl oal kynstlurys igyget celymgl estileyy syigat Ur'at ed (e. g., "heteroaryl") ring
system where at | Q@@ntg p}QrPQIISQIxc b hLﬂ‘mtrnl;)tngnteatle@& téb&c@dlhgglﬂ\\(@@trpm (l -y
ni trogen, oxygen or suLf ry, wwth the remaining ring atons belng
i ndependent |y sel 8&¥€d from the group consisting of carbon, nitrogen,
oxygen and suIfurmmAthHEm@my@hy$wgmmﬁp can be linked to the par ent
rml eCUl ar rml ety \«/ill'\astlnggy SL}ITQSSOI‘CU turcme 1|un? Car bon Or nl trogen at Orr( S) I n the
group. \Were a he e?oéyci group 1s a divalent noiety, such as Al and A2
in Formula I, |tx&@na@ema&@amhedu@@mghem¥@mahmmngmwmwe@uk@hwnDiety t hr ough
any t wo SUbSt i tut @xbll;ﬂﬁ ik 1lcngru@; Qﬂsacclré\prblﬁ&ﬂ{ QQMG&& Iy;l 1cafmy>t lbﬁe,n/ Wrt hout
limtation, a ”Dn%musg MMEER, COPLAE ASmA +SERGhEE b8 oNOMN M ti ng exanpl es
of nDnocycIes i nclude furanyl, di hydrofuranyl, tetrahydrofuranyl, pyrrolyl,
i sopyrrolyl, pyrrolinyl, pyrrolidinyl, |n1dazolyl i soi m dazol yl,
inidazolinyl |n1daz@buﬂM@yhgmpy@am@hyﬁwd@ymazmihmyhmm@w$azoIidinyI,
triazol yl tetr aZ;QJ(VM‘st; rcudi rtlJ"}i]any/lrus p@lﬁ@&chin@lrl)éi)dpvnﬁsvaO| y| i soxazol y|
t hi azolyl, isothiazolyl, thiazolinyl, isothiazolinyl thlazolldlnyl
|soth|azoI|d|nyI‘mvﬁﬁéﬂf&E@ﬁvwmwﬁ%ﬁFﬁfﬁfﬁwwamﬁﬁéﬂWﬁ?SwyI (i ncl udi ng
1, 2, 3- oxadi azol yl| measirefenifacoi ddydazotsyheaiigheso known as "azoxi nyl "),
1,2,5-oxadiazolylsg% §0 known as "furazanyl"), and 1,3, 4-oxadi azolyl),
oxatriazol yl (incr |ng 1,2,3,4- oxatriazolyl and 1,2, 3,5-oxatriazolyl),
di oxazol yl (incIu@mﬁgm@n@mawdloxazolyl, 1, 2, 4-di oxazol yl, 1,3, 2-
di oxazolyl, and %mrMme&géaZO|y|) oxat hi ol anyl, pyranyl (i ncluding
1, 2-pyranyl and 1,4-pyranyl), dihydropyranyl, pyridinyl, piperidinyl,
di azi nyl (|ncIudnngmpymwéamumw@ﬁ#amsbmwh®mmpagmwwwﬁuuwag%nyI"), pyri m di nyl
(al so known as " p’ur:igfczgxon })!‘OL(.SS¥5 i glu’dm abrlltdnot.F?Xx %%I er¥xc agg ro%at&@?%af@?

perazinyl U7 azi nyl g

"1,4-diazinyl")), r|a2|nyl (al so known
as "1, 3,5- tr|a2|d??mTwmﬁé’WP?&?THV?“TS%?@5%ﬁ%ﬁHmegmﬁmF“WéﬂlnyI) and

V- tr|a2|nyl (aIsomkm%wﬂma§m%$HQWBWWWPF@b@ﬁ?4?mmﬁ%@QWﬁVWVe?ﬁtlud|ng
1,2,3-oxazinyl, 1,3,2-oxazinyl, 1,3,6-oxazinyl (also known as

"pent oxazol yl "), 1,2, 6-oxazinyl, and 1, 4-oxazinyl), isoxazinyl (including
o-i soxazi nyl and p-isoxazinyl), oxazolidinyl, isoxazolidinyl,

oxat hi azi nyl (i ncluding 1, 2, 5-oxat hi azi nyl or 1,2, 6-oxathi azinyl),
oxadi azi nyl (including 1,4, 2-oxadi azinyl and 1, 3,5, 2-oxadi azi nyl),

nmor phol i nyl , azepi nyl, oxepinyl, thiepinyl, and diazepinyl. A heterocyclyl
may al so be, without limtation, a bicycle containing two fused rings, such
as, for exanple, naphthyridinyl (including [1,8] naphthyridinyl, and [1, 6]
napht hyri dinyl), thiazol pyrimdinyl, thienopyrimdinyl,

pyri m dopyrimdinyl, pyridopyrimdinyl, pyrazol opyrimdinyl, indolizinyl,
pyrindi nyl, pyranopyrrolyl, 4H quinolizinyl, purinyl, pyridopyridinyl

(i ncluding pyrido[3,4-b]-pyridinyl, pyrido[3,2-b]-pyridinyl, and
pyrido[ 4, 3-b]-pyridinyl), pyridopyrimdine, and pteridinyl. O her
non-limting exanples of fused-ring heterocycles include benzo-fused

het erocycl yl s, such as indolyl, isoindolyl, indoleninyl (also known as
"pseud0|ndolyl"), isoindazolyl (also knomn as "benzpyrazolyl ), benzazi nyl



"benzot hi of uranyl "), isobenzothienyl (also known as "isobenzot hi ophenyl ",

"i sot hi onapht henyl ", and "i sobenzot hi of uranyl "), benzothi azol yl,

benzot hi astbaawlozbis9benzi m dazol yl, benzotri azol yl, benzexaaiSagov/o¢92n€| udi ng
1, 3, 2- benzoxazinyl, 1,4, 2-benzoxazinyl, 2,3, 1-benzoxazinyl, and 3,1, 4-
benzoxazi nyl ), benzi soxazinyl (including 1,2-benzisoxazinyl and

1, 4- benzi soxazi nyl ), and tetrahydroi soquinolinyl. A heterocyclyl may
conprise one or nore sulfur atonms as ring nmenbers; and in sone cases, the
sul fur atom(s) is oxidized to SO or SO2. The nitrogen heteroaton(s) in a
het erocyclyl may or may not be quaternized, and may or may not be oxidi zed
to NNoxide. In addition, the nitrogen heteroaton(s) may or nay not be
N-protected. The term "pharmaceutically acceptable” is used adjectivally to
mean that the nodified noun is appropriate for use as a pharnmaceuti cal
product or as a part of a pharmaceutical product. The term "therapeutically
effective anount” refers to the total anount of each active substance that

is sufficient to mpwln@g. ani DMk RALLENLLDENEEIkcurEn Gvent T eduction in
viral load. The term " prodr ug:.refers to derivatives of the conpounds of
the invention whi Eh have c énlcally or netabolically cleavable groups and
becone, by sol vol ygirgilugem punder orphiyigi 0l @ ging erbeesere Ndindinig bn oy likidago conpounds  of
the invention whi thg&ﬂ&mcﬁlha&lm&@twﬁix@l@gjploywsasctvci,/\lﬁrwilﬁsplﬁi/ ¥Qae. A prodrug of a
conpound may be fQorngd (,Icﬂ.wammw@mscmahqmna@,rgmw reaction of a functional
group of the conpound (such as an am no, hydroxy or carboxy group).

Prodrugs often of%eﬂvvmvamm%geeﬁaﬁ“§wﬁﬁblI|ty ti ssue conpatibility, or

del ayed rel ease |quggn@£§mgﬁggku§ ngard, H, DESIGN OF PRODRUGS, pp. 7-9,
21-24, Elsevier, Ansterd 85). Prodrugs |nclude acid derivatives
wel | known to pracvmvwon@msméﬁmmH@mﬁmﬁmmSH@hma§mﬂ¢%Wn@mhﬁph@ esters
prepared by react p@mscofic hli@s parme it @gilichugoonpouads mpbdiccatisui t abl e al cohol
or am des prepar egoddYork@aGHIQRRT nt RRUPRALENLoAs LdCONRPAURM th a suitable
am ne. Exanples oLapgquMggwwpclude but are not limted to, acetate,
formate, benzoate or er acyl ated derivatives of alcohol or am ne
functional groupsiotilt Hiome ¢th@incormpeuridsts Offortdreng mveshtringlrivi'Ehe t erm " sol vat e”
refers to the physieal oa&s0cd adpt @RardhcndnGORaLRdOk: atehdt Snilvent i on wi t h one
or nore sol vent nggnymyo M@toh;eq“o@(s gani 6. 19ns. iWhgaReoilh:s physi cal

associ ation oft ena clu Qlc vlélo nenty rv%gﬁgr!:onppgggl Qi‘fymo ccim%%:’l\%glngsalmQSt ances the
solvate will be cag abl’e i'sol ation one or nore sol vent
1

mol ecul es are inc9% b?ﬁ?@ﬁm‘ﬁ”?% e ?V@?ﬁf'“@ﬂ??ﬁ%"ﬁ%“? &'crystalline solid.
"Sol vat " enconpaly¥s  ForRIiyFrurh ol BiageckEaeiges Gbice "selPVat es. Exenpl ary
sol vat es i ncl ude, mdutingdgviee. nigtaclighpfrdz@de haswirg yaolrat eder. sietdvenotlnat es, and

nmet hanol at es. Thedetik Phicibkdp, OVRL falhNGerGhiOUpRNp, OioreadNr PRi0h@Giedse refers to

those groups capa@h@%@a‘mbgregto@g%@go@&&omempoaw@ugb@fgx% aﬁgtmugrdem rabl e

reactions. Commonly used N escriped in G eene and
Wits, PROTECTI NG tHLPE K @%Mé"&"%vﬁffﬁé%"% g%aoi a-“*JOhn Wley & Sons,
NY (1999). Non- I|?ﬁ?ﬁWﬁF%&%ﬁ%?%@mBFmﬁﬁﬁwﬁyﬁﬁ?WﬁﬁmﬁFﬁﬂﬁE’?nclude acyl groups
such as fornyl, arstvyiisplqepaipremyloy cqair) ey bentrifigelsurrytme dtipleck 2- chl or oacet yl
2- bronopacet yl , t rdefuifusr paeetraghitortasirg Rhkor @@ tytpenerpla takradniyd! |

0- ni t r ophenoxyacediyibior, REAEDMlor cdrdibidtORMZAYN for dpbiQPRBRANZAY| , Or

4-ni trobenzoyl ; IHL&Q hnQ&QMQ%ﬁ&Mﬁha@%mQ%Pz&ﬂﬁéMl?&PYkmﬂﬂmw

t ol uenesul f on henyl -S-) or
p y fl]tral.';i trlatlog%ém‘) ?eni f%% tratlon (,orln;;fonentpaln eitr%ltratlon/dl% QXth p y )

tri phenyl met hyl suf”

p- et hyl phenyl sul ¥1Hy1¢2e ﬁﬁfﬁyF%ﬁéﬁVP“mS(fwmymﬁﬁm@“BUﬁVP%ulf|nyI
(t-Bu-S(O-); cardbamatebfior A igedgrioupssysache asorbenyrkoxy eartsonyl |

p- chl or obenzyl oxycar bonyl, p-nethoxybenzyl oxycarbonyl,

pni trobenzyl oxycar bonyl, 2-nitrobenzyl oxycarbonyl,

p- br omobenzyl oxycar bonyl, 3, 4- di met hoxybenzyl oxycar bonyl

3, 5-di net hoxybenzyl oxycar bonyl , 2, 4-di net hoxybenzyl oxycar bonyl ,

4- met hoxybenzyl oxycar bonyl, 2-nitro-4,5-di met hoxybenzyl oxycarbonyl, 3,4, 5-
tri met hoxybenzyl oxycar bonyl, 1-(p-biphenylyl)- 1-nethyl ethoxycarbonyl,

di met hyl - 3, 5- di net hoxybenzyl oxycar bonyl, benzhydryl oxycarbonyl

t - but yl oxycarbonyl, dii sopropyl met hoxycarbonyl, isopropyl oxycarbonyl,

et hoxycar bonyl , net hoxycar bonyl, allyl oxycarbonyl,
2,2,2-trichloro-ethoxy-carbonyl, phenoxycarbonyl, 4-nitro-phenoxycarbonyl,
cycl opentyl oxycar bonyl , adamantyl oxycar bonyl, cycl ohexyl oxycarbonyl, or
phenyl t hi ocar bonyl ; al kyl groups such as benzyl, p-nethoxybenzyl,

tri phenyl methyl, or benzyl oxymet hyl; pmet hoxyphenyl; and silyl groups such
as trinmethylsilyl. Preferred N-protecting groups include fornyl, acetyl,
benzoyl plvaloyl t-butyl acetyl, phenylsulfonyl benzyl,
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T are as defined herei nabove. Conpounds of Formula IV can be prepared
according to the processesdescribed in U S. Patent Application Publication
Nos. 200W03282753820070197558 and 20070232645 and WO200BCT/UB300586920hi | €
conpounds of Fornula V can be prepared according to the procedures

descri bed in WO2004014313, W2004014852, WOR006133326, WO2007070556,
W02007070600, W02008021927, W02008021928, W2008021936, W2008064218, and
W02008070447. rv Schene | As a non-limting exanple, the conpounds of the
present invention can be prepared by coupling a conpound of Forrmula IV to a
compound of Fornmula V as shown in Schene I, where T1 is a carboxylic acid
as shown or an activated derivative such as an acid chloride or an
activated ester (e.g., N hydroxysuccinimde or pentafluorophenyl esters),
and T2 is an ami ne or substituted am ne. Am de bond coupling reagents such
as DCC, EDAC, PyBOP, and HATU may be enpl oyed with the option of adding an
am ne base such as triethylamne or Hunig's base in a solvent such as DWVF,
DVBO, THF, or di chl@rRnetNaneihe.@othek AORmLE M Lidexanple, the
COITpOUﬂdS of the M)Ir‘uye'-t rvenptx fl(!eﬂth/nrtdlbgf%r Qﬁi%}@ﬂ Pg 'npirc‘)ne‘:Qc%l;rre*cdchrg)(u )(;rcl) 1p| i ng a COITpOUI’ld
of Fornula IV to a conpound of 'Fornula V as shown in Chene 111, where Ti
and T2 are car box§{'"e ZETHE BF QYT VA BY “YBFPIRE VY STER™4E aci d chl ori des
or activated est efd ol yvdropRifip il ysUeBiainty eemper mpRvnet Fidor ophenyl esters)
by reaction w th &naaiorebiGhars psioh thwinedranrcaen asneshrown skidvmi de bond

coupl i ng reagent Sch,UG(hidalﬁonQ%phyE%,orrR.%ngorsmmhlA-mgjn lﬂ@sﬁrcb@niden’p' oyed with

the Opti on of add«ihnjgut@ga W E@hﬁﬁomjﬁﬁaréygﬁi o?‘(ﬁd,gguis glFODM(LthEQy&%mQEQ Huni gI s base in
a solvent such as hl or rangpgj‘spl i ngs may be

DIVIF O, F, or dic ' onet han

conduct ed concur r&ntTy °to mFV§§§9ﬁﬁ?PV?8m5?36§§?§“%$%se Uentially to give
non-synmetric pr otflicte O RE RRE SR AT e A IR AR HBE BMEEBVE, and - C(O) N(R
B) - T' - N(R B ) C( O) skid preda me@affmitpphrprisfopiaphyrampm ptntbepe o olbpdnd t i ng exanpl e, the
conpounds of the presenbmidguenti@norganrber gliepar eddxypeaupinnng a conpound
of Fornula IV to @nGarROAME o0k, FQEMEl@inMia Sys:SHMesd BrrIGREAE: | V, where Ti

and T2 ar e_ I ndepetntgr%alsilngy;xnplggvggi a_gal %,izxgq%(imng[v't %%Leez(s%cmagal%gglmappy reaction wth
het erocyclic or car bg)sg clic halidi l'odi de sho in Schene V) or

es .
triflates and a tTansITioh et A1 CAE Ay Lo ™ St‘i"\gg%'fm Aet rocyelic or
carbocyclic, and REAH B ™HF tHEGE e PEN DA Hifdperitent |y sel ected at
each occurrence feomechydroogenthory) b reaghguipnAntis chegeathaftiersed her ei nabove.

Al ternatively, aldybaustarnanesivins wghndy bfkbubwl onieor h pret hyl st annanes) nmay
be enpl oyed in placgifb: & ihoranatesi.and: cauphad: Witk hal i des or triflates

under anal OgOUS Cn v .1' ays amd for coré 'EI[CIllie T o nba 6!393 sFéerebs a irﬂ'x or
Pd(dppf) C 2may bqu%h%%Qg%toﬁg e a%x§§§_§gg A8 LALRPS d (I1) catalyst

{ I _generate _!q35|tuqu5|ng a
such Pd(QAc) or PESE55)S "4Ra“OPEaiSphosphior i T*gande ™ slfeh as PPh3 or
P(t-Bu)3. Reacti 0A& PEP™HE &8 rItretheemaires (' 2auehct 61odfna base such K2CO8 or
K3PO i n a sol ventrrswdk): iadne FlfRicoxtacDNe, en@owuph indgsiiawy sybensconduct ed
concurrently to Qisp&ibis piaeditn sGepd MEUAt-So0L or 506 entit @b.) jeetex) gi ve
non-symret r ic pr qg%ﬁ%@(-e.g.m%calle\"aé% ccﬁltifiuélaflion @q@@&éﬂﬁgr einlgraTstiltimogsi ng exarrpl €,
t he COprOUﬂdS of ot ch)r%’n OEses z?r?giton .chglxgr toc! s(,)orr‘I ogt'apmen % st@nﬁs\qﬁ%ﬁined irpr&”{'ogoqupl I ng a
conpound of Formula TV to. a ¢on ouné of  For a V' as sho in Schene V,
where Ti and T2 af€“hi a8 i“g@i"bl“é““&“é‘;d UGBy PSEET8n with an al kyne,
where R may be t rsiead Bys-Sptrytes sy o raioemeinasiiredbicdepiot ect i ng gr oup,
by Sonogashira reaet wdrrlugmngesaosdichaplver catalyst conRsycat aliyst s such as
Pd( PPh3) 4 or Pd( dppfi) Glidardt@yudetior mplpyad.arisgenerated in situ using a Pd
(I'l) catalyst such Pd(OAc)2 or Pd2(dba)3~and‘organophosphorous | i gands,
such as PPh3 or B%2 BY}'S ORI PBE HELTPOEIY S Prraeips oy "t 4Fy8¢ may be enpl oyed,
such as Cu (1) i odee.or Reasrisonst wrayeches gomet otledbywirt it ligddict | on of a base
such K2CO3 or K3PO4 or an am ne base such as triethylamne or Hunig' s base
in a solvent such as THF or DVMF. The TMS protecting group nay be renoved
using a base such as K2CG8 in a sol vent such as nethanol or THF. A second
Sonogashira reaction with V may be conducted under the anal ogous conditions
to the first coupling. Couplings my be conducted concurrently to give
symmetric products or sequentially to give non-symetric products. Schene V
As a further non-limting exanple, the conpounds of the present invention
can be prepared by coupling a conpound of Fornmula IV to a conpound of
Formula V as shown in Schene VI. Formula IV and V are both al dehydes, and
can be reacted with an amne to formFornmula VI (step 1) by reductive
am nation using a suitable reducing agent such as NaCNBH3 or NaBH(QOAc) , in
a solvent such as THF or ethanol with or without the addition of acetic
acid. Rmy be, without limtation, Cl-C6alkyl such as tert-buyl or
i sopropyl, C6-Clocarbocycle such as phenyl, or 6- to 10- nenbered

T . o Al 2 = - ' I L 1 o [T 1 o



TFA or HO . Alternatively, V may contain an al kyl halide, such as the
brom de shown, and reacted with the product of reductive am nation (step 2)
of al dehywe 2bM/om638h the anine to formVl (step 3). The &ChyuSatvom20si ng
hal i de V may be conducted in the presence of a base, such as NaH, NaOH,
Huni g' s base, or NaHVDS in a solvent such as THF or DW. The halide and
nitro substituted conmpounds VI may be reacted with alkyl, aryl, or

het eroaryl al cohols, thiols, phenols, or thiophenols using a base such as
K2CO3 or Hunig's base in a solvent such as THF or DMF. Nitro groups nay be
reduced to am no groups, using Pd or Raney N catal yzed hydrogenation or
using Fe in the presence of NHACI, HC, or acetic acid, and further
functionalized to conpounds | using the processes described in U S. Patent
Application Publication Nos. 20070232627, 20070197558 and 20070232645, and
W02008/ 133753, as well as those described in WR2004014313, W2004014852,
WO2006 133326, WOR007070556, WO2007070600, WOR008021927, WXR008021928,
W02008021936, WOR0Q8Q64R48: 3.and, WER00ZO T, 15Ti6 brSnor GHIR TINWR),- CH2-  or

- CH2- NH- CH2- . VI le Lu%gpﬁcgﬁpoxy t, th vu@tqdéol’ﬂ),)og:nt’ onE n%org QHBOMRQ% 1 (Ilb 1['(:)10r mula | can be

directly prepared fro ac vat ed derivati For exanple, the
dcxrboncloxxdcmcu hator, &ccl counter, a oxemmr 1m<,dld dchfwnk délyss
conpounds of the present 1nvention can prépare ?ﬁ Conpound of

Formul a VI as shoffiPi"H" SeHetE: V[“I‘]""‘V\h‘iicrcﬁ(‘ ‘é‘é‘ﬁ’“'ﬁés'spﬁ%ﬁéﬂ‘@ﬁ‘ % 4r ough Schemes
| -V by substitutifgs-e¥eEoro and/ or nitro for IV and V. The halide and nitro

substituted corrpoH,ggﬁ , m@y be reacted w t Kyl ryl.. or heteroaryl
1er emb ilmu wam sonenls or cart mt ou? such turing,
al cohols, thiols, phenol's, anor's u5|y (bmm“ ‘such as K2COB8 or

Huni g' s base in a"%‘bﬂs‘\/éﬂ’f’”'%‘u‘ﬁFf“pé%‘ ”*T"Ii'lffm&’f‘” PR R ‘t" B grglipE ey be reduced
to am no groups, SPRYTRY ot “Réne >N 1 t&t Bl YZede hydr ggerbtviven or using Fe
in the presence of puNKHAChmpold@ 2 biogfetyatb@ttiaeprag ia thechand difrwptot, lver f uncti onal i zed
to COI'TpOUﬂdS I USiﬂﬂ@ltrfmh&&mﬂl’o&Gtﬁ&l&&lﬁahd&&ﬁﬂoj\eh&dulirdﬁltrkﬁo&itdh?x&foﬁ@&nﬂp\ppl i cation

Publ i cation Nos. 2007023262 Zne OZQOQJ @J,\%Zi% o0 QQ%Q%%&@?%W%O 04014852,

W02008/ 133753, as_wel | as

WO2006 133326, \/\0?2’6’6%*?6%%8°gv€%§”6§9‘%f’6‘§6‘(3g”"6@&8‘6‘é’b§ef 27 W 008021928,
WO2008021936, WORODSOEAFLE, Mesiiee™ NP OIess e 6447 S REHE A "Fha conpounds
havi ng For nul ae UW“&ﬁ@“FWB°@hﬂmh@m§WﬁﬂﬁaWW?“ﬁﬁ@ﬁ&ﬁ%ﬁ%deéﬁwdlng to the above
schenes, as appr ed¢iatiedn bymihose cailn bl vedorinportitier @i, b medt fitity N0I ety descri bed
herein (e g., Nl'@ro@ﬁlogm@ﬁ)o uinSornﬁ&lbrcﬁmaitoilb(l eprmlrtmch%m&tr}%bﬁ?t heti c net hods,

the noiety may bewm]pmgxtbﬁ@owkmb@ ;ﬁymx@%@mwnqt,r%agrmgor%%p that is stable
to the reaction cond hum8u nemmsobc;[agulprotelctlng group may be
renoved at a suitabf & "of "SeqUiencd e prdvi de a desired

i ntermedi ate or tﬂ?@%%m@éﬁﬁ8&ﬁdmm%MV¥%BP@“%?%F@@T?%@WQPBﬂbg and net hods for
protecting or deprobecrisner rrdizdrihdiser areer mpesleiradongwgmisareeheraar t,  exanpl es of
whi ch can be founﬂwhmmﬁheememamdhMWb@wwswpm@mwﬁﬁtbnumy@e@ﬁkhon condi tions
and reaction timesed Qb 88€Malydhih dUamSL@PIBRY: i M@k Y« S8R&NEG Ng on the
particul ar react apf.s. &IRRY-EL. 20, sybstituents present in the reactants
used. Solvents, tenperatures and other reaction conditions may be readily
sel ected by one dfo3dir disperreyrbodiciprlis) thg cpmppriges 34 pap ingals elgoddm astie  pr esent
invention. It ShquﬂmbahMﬂd&m&ﬂ@ﬁdwhhﬁmm&hﬂo@h@MGmﬂﬁS&kd@ﬂdeﬁbOdiﬁEntS and
schenes and the f@l} OWiRgorgXanm 8 8cudt 8 oGkt RouRYr Wa¥uRf wl Ldithst rati on, not

limtation. Varioy ?%{Ag 962, ANLIPALLISAI NS ML BLAA NG scope of the

pr esent i nventi on ecome appar ent ) in the art fromthe
present descri pt i OH]“]%&%C}%\FED aieorg nism count 0f< 1 CFU plate, and (d) touch plate organism

S) - 4- ( 4- ani nopherf§rtohi BYFVBLEE- 7 PETHPEFTIS P WP Sind ppanifstiveisn- 4- y1 ani no) - N-
(4-(2-(1-(2- phenypkacetpdpyrindling di weQde hafclone, two, three or all organism counts

1H i m dazol - 4-yl ) phenyl ) benzam de Exanple I A

4- (4- Ami no- phenyl sul fanyl )-3-nitro-benzoic acid nethyl ester A m xture of
4-chl oro-3-nitrobenzoic acid nethyl ester (15.0 g, 68 mmmol),

4- am not hi ophenol (8.8 g, 68 nml) and K2CO3 ( 11.8 g, 85 mmol) in DWVF (150
m.) was heated at 90 C for 1.5 hours, cooled to roomtenperature, and then
poured into H20O (450 nmi) under stirring. The aqueous m xture was extracted
with ethyl acetate (400 nlL). The extract was washed with H20 (3 tines) and
brine, dried over MJSO t, and evaporated to give the crude product as
orange crystal. The crude product was suspended in 150 nL of /-Pr20 and
stirred at roomtenperature for 1 hour. The crystal was collected by
filtration, washed with /-Pr20 and dried at 60 C for 3 days under reduced
pressure gave purified title conpound as orange crystal (18.6 g, 90%
yield). Exanple IB

4- (4-fert-Butoxycarbonyl am no- phenyl sul fanyl )-3-nitro-benzoic acid nethyl
esterA solutlon of the product from Exanple 1A (18.5 g, 6 1 nol) and

oman%raﬁhy C(HLQT[H ot mae&n ra



(26.8 g, 122 mmol ) in/>-dioxane (280 nL) was heated at 90 C for 3 hours. An
additional di-tert-butyl dicarbonate (26.8 g, 122 mmol) was added and the
m xt ure wWa© 2bmarezgoat 90 C for 3 hours. A second additi @aaiusdeosives204 but yl

di carbonate (13.4 g, 6 1 nmol) was added and the m xture was heated at 90 C
for 4 hours. The reaction m xture was cooled to roomtenperature, and then
evaporated. The residue was diluted with /-Pr20 (250 nL) and the m xture
was stirred at roomtenperature for 1 hour. The resulting crystal was
collected by filtration, washed with /-Pr20 and dried at 60 C overni ght
under reduced pressure gave the title conpound as yellow crystal (22.8 g,
93% vyield). Exanple 1C

3- Ani no- 4- (4-tert-but oxycar bonyl am no- phenyl sul f anyl ) - benzoi ¢ aci d net hyl
ester A suspension of the product from Exanple IB (22.8 g, 56 nmol), Fe
powder (16.4 g, 282 mmol) and NH4C (15.1 g, 282 nmol) in aqueous Et OH

[ prepared fromEtCOH (228 nL.) and H20 (228 nlL)] was gradually heated to

reflux and gentlySJL@JAInuxmnf..pwmztmhQtu(r])smnlgTih.ewr,@@%mLmn%wfe was cooled to

roomt enper ature @‘ﬂqm f(!) amﬁnb%pn ory: mlsnyugunt oqel t[tLﬁldB Ts, anlcdtcéjr TE E}l@t € was
evapor ated. The aqueous resi due’ was tioned bet 1 acetate and

H2O, made basic t 8“HH" FMtHE KILR p"‘éﬁd“"'f“h‘éﬁ“ §7 1 EE s PHP 6‘ih‘6‘h celite pad.
The organi ¢ | ayer Piiieesesegarnet ed"URdshed with H20 and brine, dried over
I\/gsm and evapor aF)@‘{d] ITbaﬁm Qr‘blx mJn@%k QHﬁ)nM‘@§4 &fi M:%pcadlstlrflm%gd \lmr] the treatnent
with /-Pr20 (200 HJG) u)umur n /orsnk 1ru L rfcr)lsc ti mnpsm wm: tl xF :FO m nutes. The
resul ting crystal ol'l {éd Filtration, “washed "W'th"/-Pr20 and dri ed
at 60 C over ni ght "”trhtf ‘F‘“"t"éﬂde‘é’tﬂ”‘w"é§§ﬁF%ﬁ"Q]é*{rém‘tph‘é’s‘t“i“%ﬂf & tﬂ?hpound as

col orl ess cryst al Paftig@uegir geaniGEHyf & | LY Uiy ingpidtcDrednis(r fountpof <5

- But oxycar bonyl antmno+-mplcoyregitkefcanydn} bBeet(o 2nil S@RIOBYDAQ Y d@fidy 3- |

] pyl’l m di n-4- yl amomattsbﬁm ﬁd@ﬁéu@h pﬁﬁt)@ayism esk @kACwﬁiﬁ]@em@an of

(3 cyano- 6- iso&ﬁ&m’ekm B%g 1&1&“0& 02151)( tl)c rlelxl\jEtLg':\J@&eRyioulg 19&1 m di ne (2 00 9, 9.3
mml) and the pro in Acetic acid (40

1C
rT'L) was heat ed at nminéjbunﬁhcf:urfaccéghm one, t 0 thgce oral orng couAtf; ie et cd from tf ing to room
tenperature, the ¥FERCITHUH O*n‘f“B(t‘U?*éft‘Y/\)ﬁ@ Rlolvmd i“tfﬁ‘@ti”bé’t(\'/\}e/@n bé*t‘ﬁ‘ﬂ}él acetate (150
m.) and H20 (200 m)orsangmdontthetr? Greid boviyas RelgtoOptsS Dakedity ak2Cq 3 under
stirring. The or ganiic: Raiyen pwasasepanat et runas hed) wic fad%iNaHCg 3, H20 and
brine, dried over.MipOdcrighd evaporated to give a pale brown oil. The oily
resi due was separat ed by silica gel colum chromatography (ethyl
acet at e/ n- hexane 239/ 17Ul & PRI GH Bregrgear's 4 Fartier sirarF$4 cat i on by
washing with col dwaétﬂlfwIcouaerertd@ztselkxoidém Tk ) ordavetatohadbriptrifi@ti@onpound as slightly
y6| | ow cr yst al (%r@&segwheﬁﬁ% g&iﬁe& ldgo.ne E/xaqualme 1t brfznidn c(olq‘rts sdlected from
- But oxycar bonyl a%Mlxlﬂ%xQMé §q4)tx%¥!1rt)611l§e &rZ;gLréQQ&lﬁlQék'moﬂjﬂﬂm %9[ 2,3- i ] pyr I

m di n-4-yl am no) -_penzoi ¢ : Cmm ] It fubhe nrmoduct from Exanple 1D
(3.25 g, 6.0 mmol 3@?%1 (Ié HQS 1:%9,1\%' 8&&%})1 aQ% : [ oH [ prepared from

Li OH nonohydr at e (82 ?ﬁ(%"lcj aé“&a“ﬁ?@’“(‘ fffzﬁfwm‘}‘fr 85\ se at room

t enper at ure. The X WL heE oF plaghearrufgsing vefrperdatruse for 26 hours, and
t hen evapor at ed. rEheinagreois tatpx brgne. Weesr diofeuise dountd stifrted 00 el of H20, washed
with ethyl acet atguf BRistwkyr, (2) @ik phriaie Gareafstilduyt oaCbdiriinedyt o pH 4-5 with 10%

HCO at 5 C under s pueagamsm@me@wrbmmamsdm(L)erv}@@o@%kect ed by filtration,

washed with H20 L drjed ¢ Qverni ght reduced pressure gave
the title conpoun%&és J tfefli(?pw pclz(r?”? al gfﬁ tg% Q{LM et yield). Exanple IF

(S)- 1-tert- butynmﬁl(zuéﬁmmwﬁweph@mywﬁwam@xoemhvkchym@ohmdmne-

1, 2- di car boxyl at efemar &@loihd 1QBss@hied@KarkinRl QhckshBickRicA &g, 2.25 Mol ) and
2-Bronp-4' -nitro n%&%t@rﬂ%&&&?ca&@ oégghegt’her ga'ysqg mmlcc)ntrd Q/St(gf] gr]: onitrile (20 I'TL)
was added dii sopropyl et hyl am ne (0. nnDI) dropwi se at anbi ent
tenperature. After stirred for four hours the solution was poured into
brine and extracted into ethyl acetates dried over sodium sulfate,

filtered, and the filtrate was concentrated to give a crude material that
was used without purification (100%vyield). Exanple 1G (S)-tert-butyl
2-(4-(4-nitrophenyl)- 1H i m dazol -2-yl)pyrrolidine- 1-carboxylate To a
solution of the Product from Exanple IF (0.775 g, 2.05 nmmol) in toluene (10
nm.) was added anmoni um acetate (3.16 g, 41.0 nmol) in one portion. The

m xture was heated at 100 C for 16 hours. The dark red sol ution was poured
into brine, extracted into ethyl acetate, concentrated, and purified by
conbi -flash 12g colum, eluting with 0-30% ethyl acetate in dichloronethane
to give a waxy solid (0.545 g, 74% . Exanple 1H



(S)-4-(4-nitrophenyl)-2-(pyrrolidin-2-yl)- 1Him dazole To a solution of
the Product formExanple 1G (0.545 g, 1.52 mmol) in dichloronethane (15 nl)
was addeawonrnfoiaassseaceti c acid (2.34 ni, 30.4 nmol) dropeiras2en/069zh4 ent
tenperature. The solution was stirred for 16 hours then concentrated and
azeotroped wth toluene twice to give an orange waxy solid TFA salt (0.367
g, 65%. Example Il (S)- 1-(2-(4-(4-nitrophenyl)-

1H i m dazol -2-yl)pyrrolidin- 1-yl)-2-phenyl et hanoneTo a sol ution of the
Product from Exanple 1H (0.18 g, 0.48 mml) and HATU (0.202 g, 0.53 mmmol)
in DMSO (5 nL) was added diisopropylethylamne (0.253 nmi, 1.45 mol)

foll owed by Phenyl acetic acid (0.066 nL, 0.53 nmol). The sol ution was
stirred for 16 hours, then diluted with water and the product was filtered
of f and purified by conmbi-flash 12g columm, eluting with 0-5% nmet hanol in
di chl oronet hane to give a solid (0.137 g, 75%. Exanple IJ (S)-
1-(2-(4-(4-am nophenyl)- 1Him dazol -2-yl)pyrrolidin-

1 yl ) 2 phenyl et h Or, alﬁlituxllm n \()(I one rmorcru ert ace n n npl e I I (0' 137
g, 0.36 mol) in WMR'”FmQE@“$* er 1 EQnL QQHQF %OQT£§§% nL) and

t et rahydrof uran (1% T4 RS “ﬂﬂﬂ%ﬁ”f@ﬁﬂmﬁﬁ“i ﬁd’SJ 82" Mitol ) and ammoni um
chloride (0.030 gﬂm@“ﬁﬁmﬁwmwwmﬁﬁﬂmt%é“ﬁ@gult|ng m xture was heated wth

Vi gor ous stirred %‘4 ]7511 @911 L(R1E)O(1QQI§S hQMFm m-l;hxglc M@Emuhﬁr@%@ I4mem<.m xture was
filtered through ¢ f te an nd.tetrahydrofuran.

The f i | trate was céxayﬁlécén{r‘?na?t égf“n m%l& ury\gtor c{mmarﬁm%\mﬁ)t %cnen%li durm(j 7 NaHCCB SO| ution
and et hyl acet at es°F ﬁémﬁ’f“g%t‘ﬁi‘vé"of“ﬁysef“ VLGP e U GV eF TEBEFUNS Sul f at e,
filtered, and concenteated tseghogi iyEua 2WHK yass bl etthaty nwes 2 ti%ed wi t hout

pur ification ( 97%maitErX\aaﬁp}loﬂin£ K}k(aS}sﬁnﬁ ﬁTptpeslt)tldey\Iering waste o a sewage system,
4-(2-(7-isopropyl mrtr;]cig[ Zma&qe{;i]n{aylngomcaiuamémmsam' APYredordsdaic2- (| - (2-

phenyl acetyl ) pyr r gLl di- zkl Ju @tﬁyzaggméwpzrm%msgag,paa;oyI ) phenyl t hi 0) p

henyl car bamat eTo C<'§{nssm(5tlmu tion .16 g, 0.30

mol ) and HATU (P12 g™t dB‘TGS ! ﬂw © 1& w“ﬁl\féﬁ’)&i}% FrfE{X n}?ed%odug

di i sopr opyl et hy! i e PpeY Dgyi- W‘”l“‘(??“ 1 defopfr! HC“‘B%/“‘“[“He Product from

Exanple 1J (0.1 Lﬁgu%@m83%mmnﬂﬁdeHQRQGNUﬁimmmmH§Y§%¢#?%dmaveanbient

tenperature for 18 shouwnasyd cbienadi drut ©d 1Tbduirwat @raclamde tahe+ @r ude product was

filtered off an QH'Z:Jch@thQMmQ@m&K vafvl @@db ogi%gmgr(ﬂj)v&m‘tﬂml aBlickib b hdn@e with 0-10%

Met hanol in dichl g on( n or ‘(gnpgzl %%ll}gen%gnl r!iegts Qondt.ngrg(e ’sur"f?ﬁgt% Exarrpl e lL

(S)-4-(4-am nopheny 't %lﬁf % | sopropyl p q L (Lgx%lnldln -yl am no) - N
- (4-(2-(1-(2- pheﬁ@ﬂrﬂé&?%e)% P BT g’?”ﬁ' % %/ alife organic colnpoln

1H- i m dazol - 4- yl ) priamy 1Moz iamrd e TEeas %4%%8 ‘“ﬂ‘l‘def‘ﬁ'é oprylict of Exanpl e

| K (0.092 g, 0 1 @ spamplhy drivn3stvadnhabry driofinrtamecftedl nl) was added 4 M HO in

di oxane ( 1 E@} AS%I’I?H?(EHF(QIUQ’!! %rslgmete %n;prgerngnhlé.[Eng—llut:[aAtn];g%ysteéRdaqsg ed for four

hours, the SO|Id product off and taken up in a
smal | anount of nEFHREHBS h"‘éfﬁ%iﬁ’da*%"“’t‘ R RS ST T of ™ ' THE ™ ree ami ne was
extracted into etthpgpre &d@tﬁ&tt@?“gb%‘r‘i@@m’?ﬁ%“ééf‘“‘a%d“ybﬁ? i"‘F &Y by conbi -flash 12g
col umm, el uting Wwoinkte@ork@fecivid. kanole 11. mddiyeddltioriorefhanetsdt it ve a yel | ow
solid (0- 035 g, 4\%%61&615th0({149(9€ IM"ZsomS@{b&ﬁeﬂﬁté thdsys{fhﬁlmstﬂ.cm&ﬁseé d J=7.02 HZ 6

E)) é 88 - g ‘28 ( r@ho é’n ea23, \%l%hl(’l Q!e dxs’aosgda'm&%r ouéld&?thﬁl«_%mm%howng&’ 30( - 328]|_-|) (r7n 1‘21
- ¢ ides a lotalig m

7 35 ( m 7 H) g‘.llhglg)ldp areajplgpr%%dbll)i'zlspos W yl_flzt’n 81%core 12 anj];go él 7{: 111‘ 7 96 ( s, 1H)
49 ( s, 1H) 8. 76wh€ramch‘])f_t8e n?nabﬁimnuficﬁjmglg%’éﬁﬁfnge @smoned to undergo (z)a

( 4- am nophenyl tcﬁwr@)g oNat(oz],_»veeZeb(t(l@)od(spaces of the first and second movable

((R) - 2- (di met hyhamcio), badsphemyl @cetaydk-pyayopdrobn eherby 2e fdilfies otk m dazol -

yl') phenyl) - 3- ( 75 S0 RV DY bl Odidinedayd }rPiErbaniiiglduniméhe Yleamicaapbenzam de

Exanmpl e 2A (R)-2-(di net hyl am no) - 2- phenyl acetic acid A solution of

(R) - 2- am no- 2- phenyl acetic acid (1.0 g, 6.62 mvl) and 37% aqueous

formal dehyde (3.22 ni, 39.7 mmol) in npthanol (22 nlL) was treated with 20%

Pal | adi um on Carbon (0.35 g, 0.66 mmol) under a hydrogen atnosphere for 5

hours. After purging with nitrogen, then solution was filtered and

concentrated. The residue was taken up in a small anpunt of nethanol and

et her was added. The resulting solid was filtered and dried to give a white

solid. Exanple 2B (R)-2-(dinethylam no)- 1-((S)-2-(4-(4-nitrophenyl)-

1H i m dazol -2-yl)pyrrolidin- 1-yl)-2- phenyl ethanone The Product of Exanple

1H (0.185 g, 0.49 mml) and the Product of Exanple 2B (0.098 g, 0.54 mmuol)

was processed in the same manner as in Exanple Il. Exanple 2C (R)-

1-((S)-2-(4-(4-am nophenyl )- 1H i m dazol -2-yl)pyrrolidin-

1-yl)-2-(di net hyl am no) - 2-

8.
4-
1-
4-



phenyl et hanone The Product of Exanple 2B (0.21 g, 0.50 mmol) was processed
in the sanme manner as in Exanple 1J to give a waxy solid (0.085 g, 449%.
Exanpl e 2Dot2eroo7masvyl 4-(4-(4-(2-((S)- PCT/US2009/069204

1- ((R) - 2- (di net hyl am no) - 2- phenyl acetyl )pyrrolidin-2-yl)- 1H i m dazol -

yl ) phenyl car banoyl ) - 2- (7-i sopropyl pyri do[ 2, 3-d] pyri m di n-4-yl am no) phenyl th
i 0) phenyl car bamat eA sol uti on of the Product of Exanple 2C (0.081 g, 0.21
mol ) and the product from Exanple IE (0.10 g, 0.188 nmol) was processed in
the same manner as in Exanple K to give a solid (0.094 g, 55% . Exanple 2E
4- (4-am nophenylthio)-N-(4-(2-((S)-

1- ((R) - 2-(di net hyl am no) - 2- phenyl acetyl ) pyrrolidin-2-yl)- 1H m dazol -

4-yl ) phenyl)-3-(7-isopropyl pyrido[ 2, 3-d] pyri m di n-4-yl am no) benzam de The
Product of Exanple 2D (0.094 g, 0.10 nmmmol) was processed in the sane manner
as in Exanple IL to give a yellow solid (0.016 g, 19%9 . 1H NWR (400 MHz,
Solvent) d ppml 36 (d J 6.71 Hz, 6 H) 1.80 - 2.12 (m 4 H 2.17 (s, 6 H
3.19 - 3. 26 (m yad o L) 1\ U«.c 1c wnu m in GNIE c m dis th 5. 06 (51 1 H)
7 23 7 50 (m 5 i‘ﬁm Afturgyg (rxaoncnjs f-?rtléguHimu .ftturll_b)pu?c sé.én /or(.? Bs lgmm 5 H) 7 99 (S

1 H) 8.56 (S 1 |_|)per.810n7b? m(ydtthejaerytx@? Llu&nes Tl_a,l)kl\ﬁ)%axhxtﬁssgcngd ﬂthihc $9629. 0

(S) - benzy| 14. For example, as depicted in Figure 3, one embodiment of the holding area 24 can

2- (4- (4- (4- am nophenyd thie) £23or(nfodiSQPIES PY kpyHak o fr2iiiBeseh]opyer indid di n- 4-

yl am no) benzam dos)dphenw&@mﬁmm)@mmk g, n,e(r@co;lmq,anrbgmnage Exanpl e 3A

(S) benzyl 2 (4 (ter 1 an rl C)Sr1]1 1 ms(.rl/gs) Ciude aawia Sg eryr rOl I dl ne-
1- car boxyl ate To ”ysro JP" 3}&(9 Y'Car IV)ME ’ rph? el P e 20 g, 0.80 mmol )

p
and HATU (0. 32 g,“"@“‘%ﬂcaﬁ%‘ﬁ‘l )’p“i‘ T DRISEYC i%“ “)1 &%%beéd’avéﬂccdi’pﬁ %‘Bpr opyl et hyl ani ne
( 0.42 ni, 2.41 nwoi)of orsgnetb! hybarsdt tSirh e prfisaaigmirpspiiemyicear bamat e (0. 175
g, 0.82 mml). Th@m&m{mﬂ:’ﬁi:d@bl:cl\l\@.@vc&ttﬁ@ﬂlrl%daﬁlhamilﬁefﬁt tenperature for two
hours, then diluted vm};t? wat. f Land the sol i Stcg‘r QducE5 smﬁ)l‘slatered of f and
purified by conbi PPEsH 1F5Col tm; "8l { W ethyl” acetate in
di chl or onet hane tﬂbbeg‘i‘s\’Pézdéf‘g S| YR S As 4%15“" 7?)“‘/6“@(‘%‘6?@“ '(S) - benzyl
2- ( 4- ami nopheny| carbastoyldepyrdior pdicheurlt vesap okybeatkdmsingingsf ut i on of the
Product from Exanple@inghas(Quiddd gera@ar&6 cemrmil jorienardiloxameit(fbezpt.) was added 4M
HCl di oxane (2 8 m—uSJelmﬁngéra)de @;nddggn@Cm@ﬂdH[)ﬁ’/O\ﬂ@g&cs%rinErﬁde,d at anbi ent

tenperature for off'ccs Oyadrﬁlhlst;ll-fhlgs g‘e)&;n%rrer%e éé@w% aG(QQﬁlgﬁ r(gc@sg ﬁgfmﬂng{loazeOt r Oped with
toluene to give a tan so 3C (S)-benzyl

2-(4-(4-(4-(tert- 'Btiitd‘bdf?ﬁl%hé”ﬁmm rdCVmh ) mﬁo‘“orfcf%gg@m Ing‘“fml sopr opyl pyrido[ 2, 3-d
] pyrinidin- 4-yl aﬁb%)e‘ﬁ%ﬁ%’éﬁ%fﬂﬁ‘)‘rﬁWéﬁ%/‘l”ééﬁ“ﬁ%fﬁﬁy’lo’)e By FOIEETITEl  1- car boxyl at e
The product from &xgryphienswEnif G st hepsingOin@@empl ) and t he Product from

Exarrpl e 3B (0 134 0{;41] qn r%ged l)he]%yl:ngn rw@eggécﬁ)@sclftlmg t]:nehrgnuﬁt@tma n'anner as
EX&er' e lKto gl Ve S()q ! facigre urgl ?rod cts i) erabn)pn a ?egané t%fergzy

2- (4- (4- (4-ani nopﬂﬁeﬁ‘f/i I8y T4 CF‘) Y SBESEIPEY md|n 4-

yl ami no) benzani do)spéieiplie r‘*lﬁ‘éﬁﬁﬁﬁf‘l’“‘)‘ Byt F“d?“i‘ed‘i’“?‘i‘@“‘e“‘i “tféi’l"“ﬁ‘é?%j”f“’é"t“é*rhe Product of
Exanpl e 3C (0. 094mgjed @min@lagmnia plupiiis f prdgsegdistinguges tohectisghrgisiranner as in
Exanpl e IL to gi veoaicyslibomhesat. iTekn (10 mOHAG ingydesI3Bming 1 FstdbR300 MHz, DVSO- D6)
d ppm 1.34 (d ‘]_gﬁocggw!EI%ﬁrst@onl’@urago‘ngfleompm%nt@@ch(p%d vathll?hxe ngt &@ab']e b2y 31 (m 1 H)

3.15 - 3.27 4.92 - 5. 14
(m ) H) 5 5(9 S ]42 rg‘?nuféc uélilf tdm@ t(gﬁen he mt mﬂ'\’agic?bi)ay 1éia 13%57}Qonge%d\]ﬁ%r§ 82 Hz, 1 H)

7. 15 (d J=8. 46 erco dafeﬁxgconfglraﬁof(cmpmﬁmwcaa7be§4a hshc,%wﬁ! tl(em 2 H) 7 54 (t
J=8.09 Hz, 2 H) 7fir@powablepaysida. Neyt. thgfirpimovablepgy Ifigys recyanetegg thpppre 13 arndy 7 95 (s, 1 H)
8.59 (s, 1 H) 8. 8Sedod mandifadturifordets is pbrfopf)ed 40 1@ decqpdigonFuBos? Hz, 1H) 10.14 (d,
J=5. 88 HZ, 2 l") EéSﬁprAn@MAo manufacture a second product. In some instances, the second

(S)-N-(4-(4-(4-am nophenyl thio)-3-(7-isopropyl pyrido[2,3-d]pyrimdin-4-

yl am no) benzam do) phenyl ) pyrrol i di ne- 2- car boxam deThe Product of Exanple 3C
(0.094 g, 0.10 mmol ) was processed in the sane manner as in Exanple IL to
give this product as a yellow solid (0.014 g, 12% . 1H NWR (300 MHz,
DMSO-D6) d ppm 1.34 (d, J=6.99 Hz, 6 H) 1.58 - 1.70 (m 2 H 1.70 - 1.85
(m 1 H 1.95- 2,12 (m 1 H 2.88 (t, J=6.62 Hz, 2 H 3.13 - 3.26 (m 1 H)
3.66 (dd, J=8.64, 5.33 Hz, 1 H 5.59 (s, 2 H 6.63 (d, J=8.46 Hz, 2 H 6.86
(d, J=8.46 Hz, 1 H 7.14 (d, J=8.46 Hz, 2 H 7.63 (q, J=8.95 Hz, 5 H) 7.77
(d, J=9.19 Hz, 1 H 7.94 (s, 1H) 8.58 (s, 1H 8.88 (d, J=6.99 Hz, 1H) 9.90
(s, 1H) 10.13 (d, J=10.66 Hz, 2 H) The foll ow ng conpounds were al so
prepared according to the processes described herein:



Exanpl e 5 Exanple 6 Exanple 7Exanpl e Exanple 9 Exanple 10 10 Exanpl e
11Exanpl e 12 Exanpl e 13 Exanpl e 14Exanpl e 15 Exanple 16 Exanpl e 17Exanpl e
18 The f oWbawiongsasenpounds of Fornula | can be siml arl pyCpruspemwodo2accor di ng
to the present invention, wherein from Tablet 2; Al and A2 are sel ected
from Tabl e 3a and Table 3b, respectively; and T is selected from Tabl e 4.
may al so be selected from Tabl e 5. Table 1. ANTI- VI RAL COMPOUNDS Thi s
application clains the benefit fromand i ncorporates herein by references
the entire content of U S. Provisional Application No. 61/140,318, filed
Decenber 23, 2008. FIELD The present invention relates to conpounds
effective in inhibiting replication of Hepatitis C virus ("HCV'). The
present invention also relates to conpositions conprising these conpounds
and net hods of using these conmpounds to treat HCV infection. BACKGROUND HCV
is an RNA virus belonging to the Hepacivirus genus in the Flaviviridae
famly. HCV has envel oped virions that contain a positive stranded RNA

genorre enCOdI ng ailﬂ !ﬂllf}ls Uﬂly\n;ll()C\{,‘IiS rﬁld sun§R¢n§t‘hJ dlSQITInB[fQ?RU%lEQ[%LC!S M(Q(Q%] %ll ngl e
uninterrupted, open reading frame. conpri ses

appr oxi mat el y 950ﬁ|11h1u&|1uésot{\ qHégumdﬁCéaa fﬁr dmgnncctlmtlrcqlrs n%x xfblg ?’g?ﬁ pr otein of about
3000 ami no aci ds. mqﬁ@-pﬁ@?ﬁﬁéﬁ@ﬁﬁméﬁﬁﬁﬁﬁ§é§mﬁmﬁﬁ?%1 rﬁﬁ‘éicﬁ’g‘énvelope
proteins El and EZsmavaenbr ane «dpodnd bqip dtyer ks 3Fdaysarids. £ hlevs proms st ruct ur al
protei ns NS2, NS3iiiNSHAss. INSAB 1:NSDAs @and, NSBR.or 1M 3inf @etsioon is associ at ed
W th progressive | iVels Bathol Q0¥ ikl uding cirrhosis and hepatocel | ul ar
carci noma. Chronic hepatltls C may be treated with peginterferon-al pha in
combi nation w th P#PavirrnembGirsgt grivdhad cal frvrtngded epgyed et fF cacy and

tol erability remaitnyashe N@Mygvablsi@y s Guf tegpre 2mbamihs fird @oeflf rectsis and vi r al

el imnation from Lhe.dedy cdrS2.0fit £Rusi cRadeaudle « Idhet efhoiejest here is a need

for new drugs to &&&%{ysaw&:\{ b e gﬁkismw\dyagbfmJ(bﬁncmv@t@qmoxggaaventl on
f eat ures conpounds ceutlcally

[ ] a
accept able salts %11P](6}caro(¥1 dlovTo:thji &her %%tles descn)ad hucm;ﬁove m ybn%u Iljscg‘ac)&aéxpabl e of
inhibiting the reﬁ$ﬂ€§ﬁ?ﬁﬁmﬁfh HEOV cmepriEe ﬁ@?éﬁ@muﬂvgﬁF”BHyalso f eat ures
conposi tions conp%k@ﬂnyﬂwh@wuenﬁ@aﬁﬂ%w@FmS@F@%ﬂﬁ?ﬁ@M@mﬁF%gént i nventi on.
The conpositions &aan, all gocabdciuder obiieito tdier apeybiyttdgentsre such as HCV
hel i case i nhi bi t0r>Soan§M mt‘r)ﬁmgsaﬁﬁoeEtﬂftii.k(biinttll@%%ut obIGMi Loty ase i nhi bitors,
NS5A i nhi bitors, GD81 1nhjihitors, cyclophilin inhibitors, or interna
ri bosone entry site zIREég i nhibitors. The present invention further
f eat ures net hods Bf3lusi ry: rhelirconpounidshedrst wabk &y ok tthergfesent i nventi on
to inhibit HCV repliigaticangathendmthods: tonrpricse eont astinglecel | s infected
with HCV virus w {h@ CQQMHQQI}]Q&E les@helow@f30 LR coRN1 2 SENEs aiddv @Bt | on, t her eby
I nhi bi ti ng t he v elBl#ntlyérac‘;emb selecred %%Xhe\éllogpla&sxlnng otfa)eclegxea (b§cleaxl VOateiagsjl tion, the

present invention tures [ salts of the
pr esent inventi Onoxygéx?, “”Sg?fﬁr(g%ﬁ tol onlé' S0 e en%o&!lmagts d}sCf)]}['lectmanc Hnt mo»ag% reat HCV

i nfecti on. The methHAsMsys @é"“ﬁ%dﬁ‘i"?ﬁ%\’%‘?‘fg‘ @ EBHEGENd 87 salt of the
present inventi onpoveie ba ljphian e Butopoalet 0 offposd 12 lomedtpiniest- ifg t he sanme, to
a patient in needcohd@igfis b Bbya bedted Ingmbrhe reRbooths dF atisssue | evel of
HCV virus in the pafj.enirame d H%O\Qﬁlﬁaﬁﬁmm!hweagttohea)me@bmet&@b ures use of the

COTTpOUﬂdS or salt Smgéfnlbgdprlentspconnec? gt Itrl]e\({?&%mgtq7 if% frgthl vaﬂ%gymﬁgt ure of

nedi canents for the tr ?}H ection q rmore t he present
i nvention feature@“b?ﬁ€§§§@§OﬁmeﬁRfﬁ@mFﬁngShﬁﬁﬂﬁdéo°mm§al{s of the

i nvention. O her feat iirewluabihpiatesd?2 of Anfs @etyarbpdde s 6f <t HéMpr esent i nventi on
are apparent i N theaidetoades @upplies a distinct utility. In some embodiments, disconnecting the

at least one inlet 32 of the first movable bay 14a from the at least one outlet 30 of the core



description that follows. It should be understood, however, that the
detail ed description, while indicating preferred enbodi nents of the

i nventi onwoanw/gs3sen by way of illustration only, not | iPeTitaRe9069204ari ous
changes and nodi fications wthin the scope of the invention will becone
apparent to those skilled in the art fromthe detailed description.

DETAI LED DESCRI PTI ON The present invention features conpounds havi ng
Formula |1, and pharmaceutically acceptable salts thereof, wherein: A is
C5- Cl0Ocar bocyclyl or 5- to 10-nenbered heterocyclyl, and is substituted
with -Xi -R7, wherein said C5-Cl0Ocarbocyclyl and 5- to 10-nenbered

het erocyclyl are optionally substituted with one or nore RA, A2 is

C5- Cl0Ocar bocyclyl or 5- to 10-nenbered heterocyclyl, and is substituted

Wi th -X2-Rs, wherein said C5-ClOcarbocyclyl and 5- to 10-nenbered

het erocyclyl are optionally substituted with one or nore RA; X | and X2 are
each independently selected froma bond, - Ls- , -O, -S-, or -N(RB)-; R7

and R8 are each i ndeﬂ pgsgsqgs{%uc%&ﬁﬁ pﬁrq{;KRQmT 8 Qmom%g F|Qg%’r& “”ﬂdSL"A In
or

C5- Cl0car bocycl yl , ere yel vyl in at each
occurrence said cBmch@aélﬁlIubs xé mé 1u~lx|n3 té\fmr)fakl% one m%l 3 dt tF fir. ln{\;eibl Eﬁ?ﬁl{;?er OcyC| y| are

each i ndependent | §= itttk \}“%b’ﬁWf"’lﬁf’éﬁ W‘flﬁ"’ﬁﬁ’ép"ﬁ‘f“‘yr?ﬁ}“és RA; Zi “and Z2 are
each i ndependent | zymsxedxﬁ@t)@dlcfsﬁtbm a bond, -C(RcRc)-, -0-, -S-, or -N(R B)-;

W, W, V8, and re em% em tlngrech i¥es 9 megé ggmiv QY.L AR D),
wherein RD is i n\o/IYeﬁlpe denti'y ' " ftPB?nl %p gac‘ﬁ oCCUr Fence. }N49m hydr ogen or

RA; Rl and R2 are&4ti ‘i‘hd‘éﬁ)‘éﬂﬂ‘é‘ﬁ‘f‘l“&“‘%é‘l‘%%Vt‘écf‘”fm‘anmhh“ #0g&h or RA; R3 and
R4 are each i ndependentiipingt] et edifrenriiywrogen o st 'B‘f‘ ®R3 and R4, taken
t oget her w th thebagan beanatomrsot B puinio crotndyeny thafirg matal! fal@h@dthcrq?oor m a

C5- ClOcar bocycl i CryQhne Srvodind O ARADREEDokpELENAMY Gk irg mbaigay Mher ei n sai d

C5- ClOcar bOCyC| I Cwl‘ﬂnlqs I@cate& thg'tgfdlqurx@eélr rln%teﬁzrbﬁ)sgly&%e s&onﬁl ng are Optl onal | y
substituted with o ndently sel ected

re e n
from hy dr ogen or ﬁ%\iommon oggnm%‘omats an%mc embod\men% t}%cﬁxetg% urt!w cq%ﬁﬂ carbon atons to
whi ch they are at?ﬁﬁﬁ@ﬂw“FﬁfﬁT%m€§f@ﬁ@@&?ﬁB@V@PFé%dﬂﬁgm“?6”10 nenber ed
het erocyclic ri ngyhitwhersenqybsaiyd4GSoCIetah e ol et ameis2vreghe1 0- menber ed
het er ocyclic r|ng%@mﬂmapmmnmaiMynsubsmwwuﬂedﬂmmthmonebdmyHmre RA, Tis
sel ected froma bond bl fi hott?enianuf tILTr§10 %ccs :Fin cacl a 1% y wherein M and
M are each i ndep‘@’ﬁ‘ﬁe CIFC“ LBy O"”tnéﬁc ond, 1§ "_N(R B)-, -C(O)-
-S(0) 2, -S(0-errestryTE Y os('0) °f20“6““°a SOpere ey, S0,
-0C(O- -0C(O O, m m(l}(c@)rm(n@cqg) EmboanﬁtRBy@(lf@)urmpr(eRB)@(lc@)))\@rc o0C( O) N( RB) -,
-N(RB) S(O - - N R)nse@) on@or prefSHEZN( 435, B)7: 8, 9. 40, 8(10)13,2N( RB)or more-oCpO) N( RB) C( O) -
- N( R B) C( 0) N( R B. <)f the ms mMcBnr@)p@gssg N(ScRbeBhe}e‘Inabove als\l@cﬁasa)x&h@) N( RB ) -

C5- ClOcar bOCyC| e’l gu ng s%no m?% (gg dgc?tkrglelaggﬁyc' €, and V\her ei nT I S
optionally substi ']t“utﬁ\ecdn pm 3 ortlge;ggcora %mr% RA;] i s independently sel ected at

each occurrence fir@m haslomg@mdmhyadthm@yl?d fwé?fe%vp*tsg perigmirgothirdiciayrBoxy, nitro,
phosphat e, 0Xxo0, tfHihQX®y sifitOiaflkwringy@BOvithin thk Agondthird: folnk-iftiRkny sifB and RB are
each independent | Mov%%lb.gfgizl@dlfﬁ'})ara@@@h] PRERM e Re@afhamdydsogan; or

| kyl
% %gar %Ocycl yI %%&mﬂv{bte’bw% p@o‘%ﬁ Iéybnc){rl)e’ms @thgﬁ&%a?%ig&&L i or (3 or

6- menber ed het er oty fVl“)”E“‘i‘“@%‘%T‘W%"’OC%S N “F Whi SR n&ependently
optional | y subst i imgtiegdataceabtopte tifr Bheemib TRy ﬁﬁé‘e "r"abfﬁ)r e substituents

sel ect ed from hal egenpridaydnoxiher rericdpt sondatrdnioyth.¢&8r bexdybay bt r o, phosphat e,
ox0, thioxo, formiliQlib-Oyano;anRMednttaRe wasidk@neack dsndependent | y sel ected at
eafh OCCEHERCS f&mm&x@&%&%@m&&& Hocesl}ygi'ﬂ%%edgg%%%n]tﬁg; | am'Czno; Lar onyl;
nitro; pospae X0; 1 e SY.ENQ,; Or - G6al kyl , - al kenyl ,
C2- Csal kynyl , dd% gr”%"d’ésfg a']‘I%’C!T;(ﬁcc}1 p%f “Whi ch is i ndependent |y
optionally substl t ut ed at each occurrence with one or nore substituents

sel ected from hal ogen, hydroxy, nercapto, am no, carboxy, nitro, phosphate,
oxo, thioxo, fornmyl or cyano; LA is independently selected at each
occurrence from Cl- Ceal kyl, C2-C6al kenyl, or C2-C6al kynyl, each of which is
i ndependently optionally substituted at each occurrence with one or nore
substituents selected fromhalogen, -ORs, -S-Rs, -N(RSRsO, -0C(O) Rs,
-C(OORs, nitro, phosphate, oxo, thioxo, fornyl or cyano;Ls, Ls and L8 are
each independently sel ected at each occurrence froma bond; or d-C

6al kyl ene, C2-C6al kenyl ene, or C2-C6al kynyl ene, each of which is

i ndependently optionally substituted at each occurrence with one or nore
substituents selected fromhalogen, -ORs , -SRs, -



N(RSRS.), -OC(OR S, -C(OORs, nitro, phosphate, oxo, thioxo, fornyl or
cyano; RE is independently selected at each occurrence from-ORs, -S-R s,
-C(O Rs, WOCIOYRsBY - C(OORS, -N(RsRs ), -S(OR S, -SOrPZRES200906)2M R SRS
), -N(R S C(ORS., - N(RS C(ONRSRS"), -N(R S)S2RS., -SO 2N(RSRS.), -N(R
S) S2N(RSRS. .), N(RS)S(ON(RSRS. ), -0O5(O-RS, -05(0 2- RS, -S(O 2CRS,
-S(OOR' S, -OC(OOR' S, - NNRSY) C(OORS., -C(ONRSRS ), -N(R S S(O-R s.,
-S(ONR SRS ), -CCONR S C(O-R S., C3-C6carbocyclyl, or 3- to 6-nenbered
het erocycl yl, and sai d C3-C6carbocyclyl and 3- to 6- nenbered heterocyclyl
are each independently optionally substituted at each occurrence with one
or nore substituents selected from Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl
RS (except hydrogen), halogen, -0-R B, -S-R B, -N(RBRB), -OCC(OR B,
-C(OOR B, nitro, phosphate, oxo, thioxo, fornyl or cyano; and RS, RS and
RS . are each independently selected at each occurrence from hydrogen; or
Cl- Coal kyl , C2 CGaI kenyl C2 C6al kynyl , C3-C6carbocyclyl, C3-C6carbocyclylC
1- Ceal kyl 3- %67] I’T’(}‘n llmghu’ mpc %\tc ]l l;gt o)(;?rhvy{cs’amg‘x{md(of?fnmutf 19tur§§ m red

het er ocycl yl) 1 IS Lnde ndent “Ftl onal |y

substit uted at eat’é‘l’i"“é‘é“é’ tr”?‘lé?‘f&‘é’"‘\?\ﬁ“f‘ “OREEP e 8 SUBst Tt Udnt's sel ected from
hal ogen, -0-R B, 38/ @12 NCERMYBRB )k it yR Bt Sc‘e“@(‘ OoR PB‘,““thl tro,

phosphat e, oxo, tdnicoesitofsosaryl Tiew a Oy amofzctybig parres 142 oareéwihrref er abl y

i ndependent | y sel&6l.8doifof Qpobedr CRGRED O@YGe @St nBlabiBbay 140 brtiBABEr ed

het er OCyC| €s (e gdh’rs[ ﬁﬁ@ﬂ%Lm t}I:chlstax%QiloIYJny l4tars"dl§:@|¥ickd Wxﬂ}k lstldgdknyl or

pi peridinyl), and are enden optional |y iituted with one or
more RA. Al and Aaﬁsm()n 191391 th ﬂ gu&. rt((hy ?E l:__s.yd? t¥ y%p%g Erespecu vel y.

The ring system ifA"&f ‘Eéfﬁf‘rﬁé"c\‘ %@?W?SdaT“‘T“BaCt”W "r(i‘i“lsfs(E,l‘le“é’l‘)ff"“"P“i1 8 that in A2.
For instance, Al samizAZonctnmioetib4lderophemy ihe digrengrett ¥y gienyl and t he ot her
is thiazolyl. Z1 w@aAthetde camreb@oatibachedoduo. Ay ingen@nye inwoerisibst i t ut abl e ri ng
atoms on Al, and £2ir@Rdisdon&ans REirsAtdAE S thialiOm Ak iodk Bdyn tsdd SUbST i t ut abl e
reng atoms on A2. corﬁmh%gh %eq;cgtry}ov 1BA04 glnébﬂle f('sp([ock'%gs)tmn 1%%;@59 4é:hglg§atr her with the

ring atons to whic at >s- Cocar bocycle or a 5-
to 6-nmenbered het %s?,%rd)ig?/rseorll’c or. 4thoursb‘ 1css, orgQ/OLIrS(HI(:ﬁLer}E rf(ocﬁ st oget her with the

carbon atons to V"R ‘t‘ W@S/O‘hé"r @“"éfsttﬁé’ﬁ%’lﬂr“’dfe&‘llrfﬁf%[‘“ﬁ%““@%‘béf‘rc Bocycle or a 5- to
6- menber ed het er oyl &y Hafiprethe firsdoghpbsitionidd Foyneginbetdierert egatlbidtth one or nore
RA. Non-Ilimting exarplkesk@hitidusatddrg@nbe to hedor HaBMbBIEE pO&ssbocycl es or
heterocycles i nClIng‘@dcthE whek Lo Waang, W & kndependentd ¥ N or C(RD), Qis N

or (RD), and RD, R9, A orlRHrs@Jwgéﬁonrsgr@gse@r%mgptly sel ected from hydrogen
or RA. Preferred exa ‘es of suitfable 5- - nmenbered heterocycl es

i nclude or , wheriendRo WnR@@metmd Slm‘lbeawewe@aélh the rrdepé@ndentiey sel ected from
hydrogen or RA. Risefsetabldy the RRibaR 6F vkigbid tadeerny vogabhamutnhitify obche car bon at ons

to which they ar %ro@EIlﬂﬁJ}ﬁsdbay atqularLQ&mgad@enQ@&ﬁreh%mL €ii@Fcni@ 5- to

6- menber ed heterqc Lptienald Vs, . M h one or nore
RA. Non-limti ngobe)%(llg.r\)fg\ouetsdwa [OEStchl)?f Qg(t[l gﬁﬁlel Y, p%"éxg§3t4ll tlgtf'gt(j) W4‘{j)ocyc| es or

b
het er ocycl es |ncI]ﬂ]’dé“‘5%&“’?%1“&“‘%?’%“8‘35’%“?}3353 ﬁdvémlp‘?(’d“"v" ahted f rom hydr ogen
or RA. Preferred sesanpl es of suitable 5- to 6- merrbered het er ocycl es

i nclude , Where Rdodo) Bx]sg’mee@tgbqlmatsatﬁe%et@ﬁ%h&@gﬁpe@ﬁg;@"atglzitYeas$§lLeCt ed from

hydr ogen or with the carbon
a%IOI'TBgt o Whi Ch th I\{Plrty fr(pn tﬁe c?r% ﬁl?cHMachRF 3ba¥nqgw én tEQéno lélg{)]aﬁ lggg Egc::t]edt oget her with

t he carbon atons‘f “WﬁfcﬁmfﬁﬁymﬁW@w5??@@ﬁ@ﬁ“wV8Pﬂfngﬁ@P%“ﬁ@ Rlo, R11,
R12, R13, and Rl4aaresie@thif rite perigentf () aeimdetdsd o iydrsgen or RA
Preferably, R, Rilfijed Rlilding Rds2 disciBheeinarng IRvtar @b@achs. imdependent | y sel ect ed
from hydrogen; hahQ@RR; pre@fa{skrdd Akl groupCarnilibads ey air, (2caBadkynyl |

C3- C6car bocyclyl, or C3- Cé6carbocycl yCl- Céal kyl, each of which is

i ndependently optionally substituted at each occurrencewith one or nore
substituents sel ected from hal ogen, hydroxy, nercapto, am no, carboxy,
nitro, phosphate, oxo, thioxo, fornyl or cyano. Highly preferably, R9 and
R12 are each independently sel ected from Cl-Cé6al kyl, C2-C6al kenyl,

C2- Coal kynyl , C3-C6carbocyclyl (e.g., C3-C6cycloal kyl), or C3-C6carbocyclyC
1- C6al kyl (e.g., C3-Cb6cycloal kyl C 1-C6al kyl), each of which is

i ndependently optionally substituted at each occurrence with one or nore
substituents sel ected from hal ogen, hydroxy, nercapto, am no, carboxy,
nitro, phosphate, oxo, thioxo, fornyl or cyano; and R10, Rl11l, R13 and R14
are hydrogen. R7 and R8 are preferably independently selected from

C5- Cocar bocycl es or 5- to 6-nenbered heterocycles, and are each

i ndependently optionally substituted with one or nore RA. The ring system
in R7 can be identical to, or different from that in R8. Mre preferably,
both R7 and R8 are phenyl and are each |ndependently optionally

N L T Y L T T o - ™ A 7 RIZ N £~~~ \ 1 o



NH2) . Xi and X are preferably independently selected from-CH 2- , -O, or

-S-. Zi and Z2 are preferably independently -N(R B)-, such as -NH or -N(C

1- Coal kylwe.20l0/w0a389be sel ected, without |limtation, fromrCrlus2600l0bae4 Nng

noieties: where kis 1 or 2, Rand R* are independently hydrogen or

Cl-C6al kyl, and R and R' are independently Cl-C6al kyl or C6-C oaryl .

Preferably, T is selected from Table 4 descri bed bel ow. Myre preferably, T

is - LSNRT)-LS (e.g., -CH2-N( RT)-CH 2-), or - Ls-C(R TRT")-Ls-

(e.g., -CH2-C(RTRT")-CH 2-). RT is Cl-Co6al kyl, C2-Co6al kenyl, or

C2- C6al kynyl , each of which is independently optionally substituted at each

occurrence with one or nore substituents selected fronhal ogen, -ORs, -S-R

s, -N(R SRS ), -OC(ORs, -C(OORs, nitro, phosphate, oxo, thioxo, fornyl or

cyano; or Rt is C3-C6carbocyclyl, C3-C6carbocyclyl Cl-C6al kyl, 3- to

6- menbered heterocyclyl, or (3- or 6-nenbered heterocyclyl)C 1-C6al kyl,

each of which is independently opti onal ly substituted at each occurrence

\M t h one or nore u 1 [{ or;!t §n §tt eycarbo, 10\1 (,O upphed l rer 12 kCGal kenyl

C2- Csal kynyl RS (?)Jgar\uty Hﬁ vl ? QE gcll uré m%]r ?@gtl}f}{ul)lt Q%B -N(R BRB )
m( O) R B, C( O) dj?‘ Cb‘Hf’ {4 x%cn ”}3%8@ Lﬁ)é,ts é—l are onmclu& nhttc core ]{tbtona ){ or cyano. RT is

RA, and pref er abl yriRTiljties ntayltpisgjighinelydise but odinitedggpny ﬂQBe““IR’B‘ dcﬁé’“‘j and Rs are as

defi ned above. | nheoineMewmiro thitmertgd, (A mobgle BG4 cab by cGmaredvber ed car bocycl e or

het er OCyC| e (e g. dlsc(ptmﬁaiyxlom nk aieaZ@Lnyt)f, mtnb}inﬁﬂys]cub(:(p]ylﬁﬁ ﬁcl\i?'d!.lhmy| or

pl perl di nyl ) whi }leo!m%uﬁédtl) 1%[ lc}tt\ceg m}Mr Itnbwn nxln 1R Jxxtl@ﬂgm lt§nt@ptolthgnal l y

substituted with qned car bocycl e or

heterocycle (e.g p 1™ or

pi peri dinyl), wh| %‘h"’i’“@r‘“‘%fdﬂse‘t“?at PRt b PReseCe s A E S BE T Shal | y

substituted with mnesgrtenpimanRAuringprGesgh dmRYmetsgka T HHEPRET=W t h t he carbon

atons to whi ch t heydatercattiachedy. ofparermviaz. 54, st7. 6onerber. &d!4clar bocycl e or

het er OCyC| e whi ChlGioﬁnoggtjnp(natLJnéhuf&hlb@ﬁmio&eﬂ&egcnﬂvjdtleh:lsmone or mbore RA, R5 and R
, taken together with the carbon atons to which they are attached, also

for ma 5 to 6- el derecatbotYErE<obe RETEPEEHR  BURhT B FL Bt i onal | y

substituted w th onecdss sqrpmeth|ist bapPtie fray bty ofpetape Ays 4ndt AZ are phenyl, and

are substituted Wit by 14isR nfov@iRdhcenX2hdRBre 1 Tae p@ebly weleysd thaller e Xi and X2

pr ef er abl y are I n@@@tﬁﬂ&@ﬂ%iyﬁb&% @@J F%dl [lfe th)rog'{allzb'leb;\ys'llg'ié}fnﬁr S‘ and R7 and

R8 pr ef er abl y are pqn cen I’ﬁ © f lm@\glgfpoe qg@tﬁliﬂst}Q\gg onal | y SUbStI tut ed
with one or nore rﬁ%d (Iy “ng oA rﬁ%&md A 4 R7 and R8 is a

odi f
5- to 6-menbered %33’?%889’8[:053 l%r\hﬁttt{ggrrst(’)trél sccTnd mzvabﬁegbaysﬂg 14b renTowg Whl chis
optional |y subst i ©uted o e ﬁﬁsém‘tﬁt‘“ct‘ftb‘tgém‘l%&’s Py I"“’ ?ﬁ?ﬁ’t‘*ﬁ@?“ enbodi ment, R7
and R8 are each i adegendeid lrsybageh e gtmedcufaadim pBxuct gd Gewweinber ed car bocycl es or
het erocycl es, andnmafRueaehceds Rdependentlywviopt iioraludyurisdposdd tiit ed Wi th one or
more RA. In a f urt&&@t o&MQ’sﬂgﬁmnhmu seco%y MBio ARGk 28k Qd Mducﬁlnd Zi and Z2
are independently - I\? RB)-. Preferably, Zi and Z2 are independently
sel ected from - NH®SH- N(Sbl’“‘:ﬂ bagaTcRpAyeL his mepjpdpropides gy Rt | eYlng L N C
2- C6al kynyl ) -, - No@:fdw@E haboe koleydcione, OrmNb@S%fhfaln@ézPrleéﬂthPb)e or -N(C 2-
C6hal oal kynyl ) . Mar@ppbrahehable yrocedih paind. 2 nmabeoflntependent I y selected from
-NH or - N( C 1- %le!@l "Mt):nu-mbér 1r§r¥ut‘aitxlrm?pﬂf@$ss}3ﬁ£at ﬁm@fo%mﬁq paramtsand R4, taken

toget her with the ﬁ%{uﬁegpy the s;ﬁm dest and COH%LII’;UOY?&!%&OI@]ﬁLJI%QQ§CQ¥ off orm5 and 6 ,

taken together wi{ on at oms ached, form RO,
R10, RU, R12, R13hecogide t!tfkt iy BAEHH Al EnER Y 1‘%‘“‘%‘8 °‘e°c°t‘““d“gf rom hydr ogen
or RA: W, V2, VBndidoryyingihebayy;4 ajthe gy aspipse dicassyl Md€pendently -N(R B)- (e.g.,
-NH-or - N( Cl- C6a1l()dg£]y)ln Qome pelaley m@s]tts tlheﬁtacﬁgd m@ c&t@ttsgglcoanQ Rgf'r‘!t -CH2-, -0, or
-S-. Preferably, at le one s optionally

|
substituted with & manufactunng ﬁ%cess wm FrsWBntro syst[gné?sg?tzg tpe}éisl ba?ﬁa lé_i\glél ar e hydr ogen:
and R9, R10, R11, R12, R13, and R14 are each |ndependently selected from
hydr ogen; hal ogen; or C1-C6al kyl, C2-Cgal kenyl, C2-C6al kynyl,
C3- Cocar bocycl yl, or C3-Co6carbocycl yl C 1-C6al kyl, each of which is
i ndependently optionally substituted at each occurrence with one or nore
substituents sel ected from hal ogen, hydroxy, nercapto, am no, carboxy,
nitro, phosphate, oxo, thioxo, fornyl or cyano. H ghly preferably, R9 and
R12 are each independently sel ected from Cl-C6al kyl, C2-C6al kenyl
C2- C6al kynyl , C3-C6carbocyclyl (e.g., C3-C6cycloal kyl), or C3-C6carbocyclyC
1- C6al kyl (e.g., C3- Cé6cycloal kyl C 1-C6al kyl ), each of which is
i ndependently optionally substituted at each occurrence with one or nore
substituents selected from hal ogen, hydroxy, nercapto, am no, carboxy,
nitro, phosphate, oxo, thioxo, formyl or cyano; and Rlo, Rl1l, Rl3and R14
are hydrogen. In yet another enbodi nent, R3 and R4, taken together with the
carbon atons to mhlch they are attached forn15 and R6, taken together with

' I T a - [T _‘.‘.__l___l A N —~aA A A N A N

tS?,S(,l'ﬂh(? abtilvr puttmﬁnn ?:ad1 ogt?e n’ﬁ‘zfznf_flactﬁrm? rroccsscts Q(Jmprfsge {Tﬁt%



N(Cl-C6al kly)-); and X1 and X2 are each independently selected from-CH 2-
, -0-, or -S-. Preferably, R7 and R8 are phenyl, and are each optionally
substi t utwo 20iotd15339e or nore RA. More preferably, Rl an#CRAISav0g/0bvzds ogen;
and R9, R10, R11, R12, R13, and R14 are each independently selected from
hydr ogen; hal ogen; Cl1-C6al kyl, C2-C6al kenyl, C2-C6al kynyl ,

C3- Coecar bocycl yl, or C3- Cé6carbocycl yC 1-C6al kyl, each of which is

i ndependently optionally substituted at each occurrence with one or nore
substituents sel ected from hal ogen, hydroxy, nercapto, am no, carboxy,
nitro, phosphate, oxo, thioxo, fornyl or cyano. H ghly preferably, RO and
R12 are each independently Q - C6al kyl, C2-C6al kenyl, C2-C6al kynyl,

C3- C6car bocyclyl (e.g., C3-Cé6ecycloal kyl), or C3-C6carbocycl yQC6al kyl (e.g.,
C3- Coeycl oal kyl C 1-C6al kyl ), each of which is independently optionally
substituted at each occurrence with one or nore substituents selected from
hal ogen, hydroxy, nercapto anino carboxy, nitro, phosphate, oxo, thioxo,
f Or nyl Or Cyano nll% ng \L §U.,0n( me nutm%h ()(,(;.LS 8}1 15@5”@ uhyo(ijsrygfgxegocmlcn anOt her

enbodi ment , and R4™“a each | nd ently selected from hydrogen or RA
and/ or RS and R6 %}P &m :éga&‘Hn)i ﬁlaélbigs Ld ﬁlf Tnon 1m hr 1 m su )mfcontro shs en srccl)lgen or RA and
at | east one of RW“@W&WRB5P§maIS”mTﬁmﬂmﬁﬁﬁ%%W@ﬁ”@§PB%EV%F§“br het er ocycl e
(e.qg., phenyl), whm@hcm®m@®mwam&hhvnsubsh5muwed with one or nore RA

Pr ef er abl y’ R7 an? iBB In g JHO%MJ' as wt r?\n %Q:%mgﬁ vu 1§t od Q&J %q mnrngolmt - to 6 ITEITber ed
car bocycl es or dt8roc and in ependen fy tionally

substituted w th HHESY ““h*b‘r“é“‘ﬁ)’&ﬁ‘ﬁd%T‘I"Wib“yaﬁb RAPEREaT ﬁ%“ " R3 and R4 are
each i ndependent | ya-g&hégitizd f firmdhydd ogen ol P‘OMO”“a‘rWP‘dPPOM“%{nd R6 are each
i ndependent | y sel.estiethnficomg pyds. ogern:aron RAfirsfAnd spegnd fayblaa, 49 a8 - menber ed
carbocycl e or hetgrQey&k8e L&GmovaR@IY hertiivai @b st movtdniveniyd , pyrrol i di nyl

or pl perl di nyl ) V\{Q!eglo th!: (%re%yp Ed'uctt Hltieegesvvﬁxrstmorﬁ(ﬁxgrf'aRZnuﬁthmJ ﬁoc&ptl onal | y
substituted with gred carbocycle

or heter OcyC| e (e 16?10 comﬁonems I>4 stoif,?]mt egr}te‘lzy ltla%%blmeg%\ermﬁct%aﬁ%[lgal ny | or

pi peridinyl), \Ahl‘tf‘h“f‘ic‘ém s“iﬁ‘b%‘fdi‘“f ‘t‘]f“é@“\?\ﬁ‘é’f’ Py mangCiygs ‘Eﬁﬁ“”f‘?e‘b{ﬁﬁ onal ly
substituted with sene bor4nbitethRiondBot! i caplednde AR I phetdicabidEoar e phenyl, and
are substituted Wistchhdpokbn Rhe amdiactuXRepk8:s wittgpeatoreneldyoreddthand X2 preferabl y
are i ndependent l yscc%r%'b@qlihﬂgmfvrtﬁbmom% Becond staddf n@luficu: . R7 and R8 preferably
are each independently selected fromb5- to 6-nenbered carbocycles or

het erocycl es, and®tle Eabrernusperdentrrosstasigel T EuE%Efut ed with one or
more RA. More pr efralleying 1R7 anidhmRBluaitec! phighistys [ant wries vdish | ndependent |y
optional | y substidtiedmwot 2, 0 emenrbynopihg RAGrs WL fhertd® WikdBe artd W pr ef er abl y
are N. Z1 and Z2 l%gfegaryaglc%p @r[(ﬂhelcg}gﬁp@[%@l@ﬂ&clerﬁow:.N(rsR)oB}I‘rolfa such as -NH, -N(C

1- Goal K y) ) N(Can curm roces¥w econJ\I((ngx % og@ﬂil tlgyg%!\ )13 o bri @ 1- Cehal Oal kyl )
-N(C 2- Cohal oal keh ‘if}t gp Nhé1 2 0a t itz b gferably, Z1 and

Z2 are i ndependerﬁrﬂdﬁf ‘%fl‘r?é?f‘tg%%f ' '(%Cmre Eﬁfﬁq‘e mg%f\%ﬁd?“&gmvﬁccp‘} The present

i nvention al so fedt et Peivpd e wavient eyreiirEent 12y ‘%f?d“eb‘ﬁear maceutical |y
accept abl e sal ts Rhereofply wheingi igreo XVitdipdeeXPbag 4 coodad fp tiendeidendent | y
selected froma b%@ducﬁrl.tﬁe‘thrst sta@-ofman&c;ure@l’thcntMSR’r(B)rem thf st aphaR8 are each

[ ndependent l y SeltﬁecsgcggbafyrIAQmrpyrgcfu&)ggﬂlﬂder"oe;—ﬁecox@on@g}%Fnh}@ﬁcylﬁilhé/| or 5- to 10-

menbered het erocycl S5 dmponen store ghes%:(ég& &NC&n Q urtto Clocar bocyclyl
and 5- to 10- nenbef Vﬁth\ﬁg‘f er ctf/%”y éarhe eacE]Jll ndep%n e?]tly optionally

substituted with BH¥BF° rﬁﬁ?“@“ﬁ% Z1 and Z2 are each independently sel ected
froma bond, C( Rﬁ(R@]) “Tn sommbodmdns, citRF or bMoRhB)rc pindMop Ry mANB Mg, Wb, W6, WP, and

W8 are each i ndepge%g(g potl Id }{m]’%ﬁlncﬁxgetsggtmt E FME@ nNm@lEtur% lRP)«lc frc‘M}ﬁeraellllﬁle RD is

i ndependent |y sel ecte h.occurrence cou dragen. Qr RA Rl R2, R9,
R11, R12, R1 , Rl%ysMaq”dmﬁigﬂé:a]egbeé%ﬁ{%’ epen ¥y sel ected at each

occurrence from hydrogen or RA;, mand n are each i ndependently sel ected

fromO, 1, 2, or 3;Tis selected fromg bond, - Ls- , - L8ML 8.-, -
Ls-ML s-M-L s -, wherein Mand M are each independently selected froma
bond, -0, -S, -N(RB)- -C(O-, -S(O 2- , -S(O-, -05(O-, -05(O 2- ,

-S(Q 20, -S(QO0, -(OQO0, -C(Q- -0(QO0, -C(QNRB)- - NRB)(O)-
-N(RB)C(Q O, -O(QN (RB)-, -N(RB)S(O- -NRB)S(OQ 2- -S(OQ NRBH S(O
2N(RB)-, -C(ONRBC(O-, -NNRBYC(OONR B.)-, -N(R B)SO 2N(R BH

N(RB) S(O N(RB )-, C5-Cl0Ocarbocycle, or 5- to 10-nenbered heterocycle, and
wherein T is optionally substituted with one or nore RA;, RAis

i ndependently sel ected at each occurrence from hal ogen, hydroxy, nercapto,
am no, carboxy, nitro, phosphate, oxo, thioxo, fornyl, cyano, - LA, or -
LS- RE; RB and RB, are each independently selected at each occurrence from
hydr ogen; or Cl-C6al kyl, C2- C6al kenyl, C2-C6al kynyl, C3-C6carbocyclyl,

CS CGcar bocycIyI Cl C6a| kyI 3- to 6 rrenbered het erocyclyl or (3- or

T . a P~



hydr oxy, nercapto, am no, carboxy, nitro, phosphate, oxo, thioxo, fornyl or
cyano; Rc and RC are each independently selected at each occurrence from
hydr ogen;wbabomgesisohydr oxy; mercapto; am no; carboxy; niPCTaS2@hospbhat e;
oxo; thioxo; fornyl; cyano; or Cl-C6al kyl, C2- Cb6al kenyl, C2-C6al kynyl, or
C3- C6car bocyclyl, each of which is independently optionally substituted at
each occurrence with one or nore substituents selected from hal ogen,

hydr oxy, nercapto, am no, carboxy, nitro, phosphate, oxo, thioxo, fornyl or
cyano; LA is independently selected at each occurrence from Cl- C6al kyl

C2- Coal kenyl , or C2-C6al kynyl, each of which is independently optionally
substituted at each occurrence with one or nore substituents selected from
hal ogen, -OR S, -S-R'S, -N(RSRS.), -OC(ORS, -CCOOR' S, nitro,
phosphat e, oxo, thioxo, fornyl or cyano; Ls, Ls . and L8 are each

i ndependently sel ected at each occurrence froma bond; or Cl-C6al kyl ene,
C2- Coal kenyl ene, or C2- CBaIkynerne each of which is independently

Opt I Onal | y SUbSt I \(E{ti)r% gt()q FUTEd pLC) OHL!.CJ.ln rl CQIWSI(JQO q}rlllﬁlf I(erl(« }Wd;‘]%@u]§1UbSt I t uent S
sel ect ed fronlhalg * QO- S it‘E& t i [ O ORs, nitro,

5 Rs
phosphat e, 0xo, t !ﬁ 1bselbd ba)f lé(r Wtr th%)LPndcl:) }illc cou ‘Féi_:m HL cm.c l tu.d)eonx tun%gf ocssel ected at
each occurrence fWGWWW@WFﬁm”wﬁﬁﬁﬁmgm%ftw¢ém““@foYP@“““mCT ORS, -N(RsRs ),
-S(OR'S, -SO 2RSyuy +HC(G) (R SRSto ) jhirc sNeR! @)nG(C@)eRS - N(RS) C(O N(RSRS. .),

TR S SRS, - S0 ANy q.INgng@mgNgRS Pl ERAQNS. )
2

-05(0-R'S, - .

N( RS) C( O) ORS. , oeﬂ@)&m(”ﬁmgrésm ACLTING PRSP RO 1 and g “éy‘NtR SRS ), -C(ON(R
S C(O-R S., C3- Cﬁ@ambwcyeﬁy%dwewmsﬂmﬁbmemﬁﬁﬁﬁéﬁ@ﬁ“hé?@&@t?élyI and said
C3- C6car bocycl yl  @anehci3ray tentdredimemniered phet enegyainyiougmaligach independently
optionally substituted at each occurrence with one or nore substituents

sel ected from C1- C6a|k |, C2-C6al kenyl , C2-Cbal kynyl, RS (excepthydrogen),
hal ogen, - O R B, 7R IBhOUIdN(‘WNBRBi tﬁat m sow@twf c,mctl\e%@sccﬁ ,gi,c nitro,

phosphat e, oxo0, thk@kenifgmaybeesps digdedino 2 plaritl cRsiovRgberegyfefh Rgionr e each

i ndependent | y sel egtf@tledata s@a@énnOTOuT Hogukcerirk b M shydi0gensxaofe. C1- Coal kyl ,

C2- Coal kenyl, C2- £OalkYiRYher ,sﬁ SERGRANRO GYEbY e G3t BGaKRAeYEk Yl C 1- Coal kyl ,

3- to 6- rrenber ed, h 3 ! in S\%‘I’ a O!(lso(n@um E(Qﬂc@ts m@ﬁmesq b@x@gl ggdy(” yl )C
1- Céal kyl , each of " %d Ey ijm ’ it stituted at each

op
occurrence wth Olﬁéwiﬁ"md ﬁ;ﬁlgbém 61 t ? 1r§%}not dx%,rcnt sectxons dxdfcyfrom chh O en, - O R B
-S- R B, -N(R BRB yymovatheyr R0 Bpartitiqy st @#OCBS Wﬁ‘f f%ﬂs eﬁﬁa&%%iﬁdethe oxo, thioxo,
fornmyl or cyano. %icuandoZ¥ taperalpnefieralsbyceis pd epefdent fsyaudpeR B) -, such as
-NH or -N(C 1- Cﬁahkmhmme%&naaaﬁx&waﬁempmet@@ab&ymhmﬂepewdentIy sel ected
from-CH 2- , -0 . QheorRe pré?%t BehidR8narrpLLfalabl yni Rdepandent | y sel ected

from CS CG(:ar bOCy | € 5] CCX T 1.19 €. ﬁ C%l nsevgeﬁgs%g Lgiljl n and are eaCh
i ndependent | y opt? éﬁﬁ 'S % %t&?% m%tﬁzone or %Dwg%RK The ring system

in R7 can be |den‘E’1“&f§”re 0, or different from that in R8. Mre preferably,
both R7 and R8 ar gesphemydamp@ndoic@bodael, thendapepdednt dnehept i onal |y

substituted with Qﬂ%acgﬁngmrh@rs a?méugt &, cu]turNﬁJ mo&al%%urﬁ& - NHZ) . T can be

Sel eCt ed W t hOUt W cin NCI ESe m Le 9 Jl]g,\ @éhl g € l)é\{nere k I S 1 or
2, Rand R* are |n§egl%d %%mﬁ% g 1b B & tM%B RER%S thi? : and R' are

e r R
i ndependent |y Cl- ﬁﬁﬁfﬁVWMBF“@ﬁkﬁfﬁﬁg “”?$%F%r§%°V“m¥d?§”selected from
Table 4 descrlbedm@%¢@mﬁmhﬁﬁ@&@#éﬁﬁﬁ%ﬁﬁyw“WﬁT§mﬂmES“hW¥ﬂW$wE’S— (e.g., -CH
2-N(R T)-CH 2-), 0 of mosec@lcRmBRE drmdage preflet. Ghe, ferme@lell Pod@( R TRE ) - CH 2-). RT i s
C1- Coal kyl C2- CG@&LJ&%QNJ the (il bd% @@ﬁ}foMﬂyJuqh ltﬁtalﬁkhlrMaoéMﬂjnﬁhaciuSi ndependent | Yy
optional l'y substifuted at. 6360 AECHLSENEE W LMrOle: Al lOf Sresubst i tuent s

sel ected from hal oge E - QRs, -C(O ORs,
nitro, phosphat e, rr%odxment% H@re or?eés th_'}ng()(ﬁltelrs ofprolélgc céi‘rﬁnémar)n’ t % el(&g Cocar bocycl y|

C3- C6car bocycl yl C1- Coal kyl , 3- to 6 nenbered heterocyclyl or (3- or

6- menbered heterocyclyl)C 1-C6a|ky|, each of which is independently
optionally substituted at each occurrence with one or nore substituents

sel ected from Cl- Ceal kyl, C2-C6al kenyl, C2-C6al kynyl, Rs (except hydrogen),
hal ogen, -0-R B, -SSR B, -N(RBRB ), -OC(ORB, -CCOOCR B, nitro,
phosphat e, oxo, thioxo, fornyl or cyano. Rx is RA and preferably Rx is
hydrogen. Ls , L, RA, RB, RB, Rs, and Rs- are as defined above. In one
enbodi nent, at |east one of Xi and X2 is selected from-CH 2- , -0-, or
-S-; at least one of R7 and R8 is selected from5- to 6-nenbered
carbocycl es or heterocycles, and is optionally substituted with one or nore
RA;, and Zi and Z2 are each independently -N(R B)- (e.g., -NH or -
N(Cl- Ceal kyl )-). In another enbodi nent, Xi and X2 are each independently
selected from-CH 2- , -0-, or -S-;



R7 and R8 are each independently selected from C5-C6carbocycles or 5- to
6- menbered heterocycles, and are each independently optionally substituted
wi th one wo 2nowe53884;, and Zi and Z2 are each i ndependent IPETAINGRIBFI204{ €. 0. ,
-NH or -N(C 1-C6eal kyl)-). In still another enbodinent, W, W2, W8, W ,
W, and W are N, and Wb and W38 are each independently CXF{» Rl and R2 are
hydr ogen; R7 and R8 are phenyl, and are each i ndependently optionally
substituted with one or nore RA;, and R9, Rll, R12, R14 , and RD are each

i ndependently sel ected at each occurrence from hydrogen; hal ogen;

Cl- Coal kyl, C2-Cb6al kenyl, C2-Cb6al kynyl, C3- Cé6carbocyclyl, or

C3- Coecar bocycl yl C 1- Ceal kyl, each of which is independently optionally
substituted at each occurrence with one or nore substituents selected from
hal ogen, hydroxy, nercapto, am no, carboxy, nitro, phosphate, oxo, thioxo,
formyl or cyano. Preferably, RO and R12 are each independently C1- Coeal kyl
C2- Coal kenyl , C2- C6al kynyl, C3-Cé6carbocyclyl (e.g., C3-Cé6cycloal kyl), or

C3- Cocar bOCyC| yC ”:!'5‘ m «,ml()(gm,, ”((}ﬁ) hgz solp ULICE§L9(M)§ IﬂQ‘l@'f CKLYLl 1J'|ng-;:6%j \nylu) eac_h of
which is independe ent [y opt i onal fy subst i t ut ed occurrence with one

at ch
or nore substit uegﬁxthgfors‘;éqa é}trt%xa tlch181M1ﬁtlx|i1%)roncss o thyil(\:ilFi%;)x(I]% one or mcgcapt o, ani no,
carboxy, nitro, pﬁ@@@ﬁ@ﬁ@““@%@s“fﬁﬁﬁ%@m“?ﬁﬁﬁfwmﬁﬁ“éyﬁﬁﬁs‘ and R11 , R14 and
RD are hydrogen. [The RLesent. “hé;lmnmum:g vwrhmafpmiheawn £Sd Ic;(mpounds havi ng

Formul a 1| L, and ¢ 101 car(%n%e ?‘Qﬁlcscc &b@ohn%gr 001 )1'0' Il wherein: Xi
and X2 are each |‘Q““ﬂP§”"t % B¢ ﬁpfron1a o§ .o, -S, or

-N(R B)-; R7 and &8 Pav e‘“@aﬁ‘ﬁ’“ P‘rﬁ‘ﬁébfé%‘a Bty “E%T%é‘tdé%r“ ¥‘° S “yﬂr ogen, - LA
C5- ClOcarbocycIyhﬂm@m“SWWWUm&meﬂeﬁﬁeF@ﬂmh@tE?BEVEWVFRMWﬁeFeIn at each
occurrence sai d ChnGlicatdocyciylay Bintr bdergbiaz 2bG+vimpniiefedotretier ocycl yl are
each i ndependent l e P21 im@tmﬁ-&ulnyg Mﬁldrgbﬂ%ﬁﬂng\ﬂd {phst ORIQurdiEd pfakce TIRA, Z| and Z2
ar e each i ndependﬁ/\zk '1y u§f%11 &&i‘xc@gn &&1Qma§sfep&rmd fourﬂga)RQBCv)nchyhas alQZxdy -S-, or N( R

B)-, W, W ch, i hdep Ly, selected from
N OI‘ C( RD) 1 wher etieﬁl sﬁﬁcd’ from thca}mlager-\a ys\(?l l?irand ci)ugl (not © orc eacﬁ Ogcxcur rence from

hydr ogen or RA; mfur\hﬂzunﬁﬁgm pcly\ifioft‘rﬁg_r?:css F%i%s to ylﬁ(i%mt]ed gﬁddct ﬂ% are each
i ndependent |y sel mdfteedodat caplrci iptedrredehce fron1hydrogen or RA;, mand n are

each inde pen dent | lXO()&el h? %&\gcqlbjdrmgm th me;]hbd fgrther%'élucg‘s any nm‘ﬂ%r op @i ﬁ&tto@a(d from a bond,
- Ls- , - Ls-ML Ls are each

| ndependent | y Sel péoéiqéqéfpifdrs%:sscdlﬁer%nall)\gda lVartSl_ls st’ructgns suxt%l\clr}cfztr aferrmc ancg _ S( O) 2_ ,
- S( O) - %( O) mtwd@)c przduct or sta%()f@)dn%@re tromsacﬁs)@ anot ed( bjr@_escn m O) m( O) O ,
-C(ON(R B)- - N(ReB)C(O)- -NRB)(QO, -O(ONR B)-, -N(RB)S(O- -NR
B) S( O) 2- ! S( O) g&ﬁ a)/h)lé the ma%a@)nm% tt?}ﬁ}) ofithe p%@t}m{oﬁ@agh@rr been N( R B) C( 0) N( R

B.)- -N(R B)SO 2 4 $9- Cl ocycle, or 5- to
10- menber ed het er %Vﬁ?@qmgﬁ ‘ f% HQQ(EMEG ?ddeto 54 %Qtltuted with one

or more RA; RA |sWTﬁﬂ%@@ﬁH%ﬁF?V“?@P@B&ﬁd“%?wéﬁ%ﬁeb@ ﬁ??%nce f r om hal ogen,
hydr oxy, mer capt osmb@ivienoeulda rdypeyd to inglide @ferep ingrgplya fe conegpips 2e¢eHi oxo, fornyl,
cyano, - LA, or -whSaysiE, RB and RB are each independently sel ected at each
occurrence from hydrogen; or Cl- C@a k%% , qg)i t%m C OOCBaIkynyI

C3- Coear bocycl yl , PY- CaieaPBaEeT /et 1ﬁm“we P B K Rbor

het erocyclyl, or c(o@tmcmmecorﬁeweﬁheavrﬁetefla&r?é*ldyr)*degiﬂeeaaimﬁgﬁ°f each of whi ch
i's independently Opt doorradidayl 45 v ik toutld ¢ catmedbhixebecar rentel»wi th one or nore
substituents sel eghedvdih@m Had@gehe Ay 0O XY oscnBReAPldpvaadm NO, car boxy,
nitro, phosphate, 0x0. :10i0%0m fQLMMlimAE, oLYBNRcicREnAAGRo@E € each

I ndependent | y sel Lgsc(;[sede '\cgntteeoan ngr(é\'%l'lxtlgkquu actm{ngtl)’an}shy lanlggm d:pe%tl ogen; hydr oxy;
mercapt o; am no; Carboxy ItFro | ; cyano; or

or ny
Cl- Ceal kyl , C2- CokP¥ar r“fetz‘*e@%‘m EVWFCS ﬁf&fr‘mﬁ%e‘ééeé‘é}%“w““‘im [** each of which
is |ndependently Gbﬂﬁﬂﬂahhyﬁsn%gﬁﬁwmwéﬁgﬁﬁmeﬁﬁWEB@EUﬁﬂeﬁc °with one or nore
substituents sel ected from hal ogen, hydroxy, nercapto, am no, carboxy,
nitro, phosphate, oxo, thioxo, fornyl er cyano; LA is independently
sel ected at each occurrence from Cl- Ceal kyl, C2-C6al kenyl, or C2-C6al kynyl ,
each of which is independently optionally substituted at each occurrence
with one or nore substituents selected fromhalogen, -ORs, -SRs, -NR
SRS.), -CC(OR S, -C(OOR S, nitro, phosphate, oxo, thioxo, fornyl or
cyano; Ls, Ls and L8- are each independently selected at each occurrence
froma bond; or d-C 6al kyl ene, C2-C6al kenyl ene, or C2-C6al kynyl ene, each of
whi ch is independently optionally substituted at each occurrence with one
or nore substituents selected fromhalogen, -ORs , -S-Rs, - N(RSRS-),
-O0C(ORs, -CCOORs, nitro, phosphate, oxo, thioxo, fornyl or cyano;



RE i s independently selected at each occurrence from-ORs, -SRs, -C(ORs,
-OC(ORs, - C(OORS, -N(RsRs ), -S(OR S, -SO 2RS, C(O)N(R SRS ), -N(R

S) C(O) RS.WO-20M(RPL( O) N(RSRS" ), -N(R S) SO2RS , - SO 2N( RBR®/US2009/M64204

S) S2N(RSRS"), N(RS)S(ON(RSRS ), -0S(O-RS, -0S(O 2- RS, -S(O 20RS,
-S(OOR' S, -CC(OCR' S, - NNRS)C(OORS., -OC(ONRSRS ), -NNR SS(O-R S.,
-S(ON(R SRS ), -CONR S)C(O-RS., C3-Co6carbocyclyl, or 3- to 6-nenbered
het erocycl yl, and sai d C3-C6carbocyclyl and 3- to 6- nenbered heterocyclyl
are each independently optionally substituted at each occurrence with one
or nore substituents selected from Cl1- Coal kyl, CrC 6al kenyl, C2-C6al kynyl,
RS (except hydrogen), halogen, -0-R B, -SSR B, -N(RBRB ), -OCC(OR B,
-C(OOR B, nitro, phosphate, oxo, thioxo, fornyl or cyano; and RS, RS and
RS . are each independently selected at each occurrence from hydrogen; or
Cl- Coal kyl , C2-Cb6al kenyl, C2-Co6al kynyl, C3-C6carbocyclyl, C3-Cé6carbocyclyl C
1- Céal kyl, 3- to 6- nenbered heterocyclyl, or (3- to 6-nmenbered

het er OCyC| yl ) C 1- (;:61 gonnycl 'L’rc*xselg‘pl 4‘)91& \N(.llmcapd not%pe!: ﬂqggs@lag@tQEJmeQ\gt I Onal l y
substituted at each occurrence wth or nore su %; %n S, sel ected from

haI Ogen, -0-R B, llg /\Rsxgj,on_c '\r(dpzcogﬁé‘xr)a,i ‘)_&&&(cd) Fﬁv‘lﬁ?y ollcd? ,

phosphat e, 0xo0, thioxebediespimF coesr! | 2y estese i shaaiey! hedavatld Yiref er abI y each

i ndependent |y - N(d&hnB) tgretgipadracgde-iMNHaeagrrangdNenC With @6 exkdrtyoh pts shagt. and X2 are
pref erabl y i ndependentby.nsebRct @dndfidomeaChlt Rery featnrdfpe @k 12 S, R7 and RS are

preferably lndepegggg5h¥m ﬁﬁ@%&§QH£BQﬂ1CﬁmQ@%@ﬂQﬂGM&%@$HQM15 to 6-nembered
het erocycl es, and onal. U)émuglgﬂng,tut ed with one or

more RA. The ri ng defl m, \\t)rksmcos 140&_?0119110(1 g}ﬁr}am 1ty Iq? or pcr ormm ferent f rom t hat
in R8. More pref eﬁ‘%ﬁfeiﬂ“‘* Boterfory! ag "ree & f“é‘”‘BFféYﬁVim O%}ﬁﬂayélr e each

i ndependent | y opt desriad dyre sitstrieiutfegeit Heorieorchipre BaTee. g., -N(R SRS )
such as - NH2) . deccanz beb@eﬂteaudeatpwtwlntmwwxllmmatr@twred)n from t he foll ow ng
noi eties: R 0 where k |s el dreQrEnlc , hydrogen or

Cl- Csal ky| and |4.0063 ar toatl[_leeemi'y axg e;ut rooaﬁs 48,[%%({3%&5\:@%6@ Eh Ief M . Cloar y|
Preferably, Tis %%é‘feéé‘teéléf‘“ ﬁ“‘i‘:??ﬁafﬁaéb“fkémzf °H@§¥ﬂ"‘f‘ Ha&rpe’ W”relﬁ’lﬁi}“ “preferably, T
is - LS N(R T)-L eptef @cagiro] acceElg 2 @i.fNQ)Rc FF?p;c@Hbgs. l)l4a Iy Assyckye @f(ultqarrrRT' )-Ls-
(e.g., -CH 2- C( R cbilR¥: Jrea Cloa-291)genedy incigdeGlau@balkdeylylar GReu@6iainkenyl , or

C2- Coal kynyl ) each echc v%i&@oo&%osing}g@pﬁ/&dQ@trés;y)mﬁ@t)rie@fnlalbiyyl 1substituted at each
occurrence with On n§olflta/§ xlinIa Md%rs %@J ﬁ)@t;) %gouihrwgm Jaa'éltlgagen -OR S,

cox 1do
-S-Rs, -N(RSRS“) e, oxo, thioxo,
formyl or cyano; ponpd ey f "&(?E‘:tar%c“‘mC‘im“fmrenééw%ggrag%edi f§| C 1-Csal kyl, 3-

to 6-menbered hetf@wwwlgflwmwarmﬂc%fsI%f @ %Wﬁ@ﬁ%ﬂﬂ*ﬁ@f"e?%weéldvl ) C1- C6al kyl ,
each of which is indeperrdentkyeOipteirorrad iy reyiydtintettasdetgen watth occurrence

W th one or nore subshit-uentsidsabaat@dnbhombidinCsat kikry cotRerCoal kenyl ,

CZ CGal kynyl RS 1(()@?(Féﬂ)QEuldeQ&Q@a@ﬂ%mwh@ha&@z@{},fmm QéBreBLZ a‘s&pRedB) - N( R BRB )
-OC(O R B, C(O)q? nitro, phosphate, oxo, thioxo, fornyl or cyano. RT is
RA, and preferably Eﬁ'ls hydrogen. Ls , Ls , RA, RB, RB-, RS, and Rs- are
as defined above. [odss dnre:xa@mbédxim@mic}saaytsteril@ais@udmmreéf&a)réiuraéfmf X2 is selected
from-CH 2- |, - 0-movBle nurfagturiad bads @ASEd @RS f PlnalRorancioRBwits ngekect ed from 5- to

6- menbered car bocaé&lo%squm l;x@;&m@%gskr@&d @G 1Sy PR dreRRbdesubst i tuted with
one or nore RA a escybe& }]erem and%mehiarre %hegéﬁs W}]ll %@Q%Q%di tMnaiN(\eBysﬁ)n ( €. g T NH-

or - N(Cil-Co6al kyl er enbodi nment each

i ndepe ndent | y s eI &?fé)éuref 7rc6r},ﬁlclu®%ne?r more opt@na] hobsi,ngs 4§a goveﬁ?g anc}_g)asm are each

i ndependent | y sel%@@@@%ﬁ?%ﬁﬁ@%w%BﬁﬁﬁﬁéﬁﬁdP@§”6%mmaT@46*HﬁHbered

het er ocycl es, anckoar @ sugashhdcndepend@ninllay o optondmra dd deyrbsbst vihut ed wi th one or
more RA;, and Zi ap@.dZo aae 1ea hricndepandentl, e syNeRoB) Figfe.cgid, - NH or - N(
Cl-Ceal kyl)-).In still another enbodinment, W, W, W, W , W, and W are
N, and Wo and WB are each independently C(RD); Rl and R2 are hydrogen; R7
and R8 are phenyl, and are each indepespdently optionally substituted with
one or nore RA; and R9, Rll, Rl12, R14 , and RD are each independently

sel ected at each occurrence from hydrogen; hal ogen; or Cl-C6al kyl,

C2- Coal kenyl , C2-C6al kynyl, C3- C6carbocyclyl al kyl, or C3-Cé6carbocyclyl C

1- Coal kyl , each of which is independently optionally substituted at each
occurrence with one or nore substituents sel ected from hal ogen, hydroxy,
mer capt o, am no, carboxy, nitro, phosphate, oxo, thioxo, fornyl or cyano.
Preferably, RO and R12 are each independently Cl-C6al kyl, C2-C6al kenyl,

C2- C6al kynyl , C3-C6carbocyclyl (e.g., C3-C6cycloal kyl), or C3-C6carbocyclyC
1- Coal kyl (e.g., C3-Co6cycloal kyl C 1-C6al kyl), each of which is

i ndependently optionally substituted at each occurrence with one or nore
substituents sel ected from hal ogen,



hydr oxy, nercapto, am no, carboxy, nitro, phosphate, oxo, thioxo, fornyl or
cyano; and R11 , R14 and RD are hydrogen. The conpounds of the present

i nvent i orwwoaniipgsisged in the formof salts. Dependi ng omrCrhms2@ansd2oul ar
conpound, a salt of a conpound may be advant ageous due to one or nore of
the salt's physical properties, such as enhanced pharmaceutical stability
under certain conditions or desired solubility in water or oil. In sone

i nstances, a salt of a conpound may be useful for the isolation or
purification of the conpound. Where a salt is intended to be adm nistered
to a patient, the salt preferably is pharnmaceutically acceptable.

Phar maceutically acceptable salts include, but are not limted to, acid
addition salts, base addition salts, and alkali netal salts.
Pharmaceutically acceptable acid addition salts may be prepared from

i norganic or organic acids. Exanples of suitable inorganic acids include,
but are not limted to hydr ochl oric, hydrobrom c acid, hydroionic, nitric,

Car bonl C SU| f ur I l?%b DO Caul éQt(l) lt‘l lp(hg’gﬂlbfg" pg'tgl%]lq{') IH%QCHPJ L%%OTQ(TOIS$”ISIE1ﬁ'pl0e Or ganl C aCI ds
i nclude, but are noi ?p atic, ¥41 a hpra gffaronatlc
n f Or facih 1on transier ¢

aral i phatic, heteWﬁﬁV&P?V““Eﬁ?B%&yfm““”“w’”“ asses of organic
aci ds. Specific exdrplesnfbagdi4idbi e or ganic aC|ds i ncl ude acet ate,

trifluoroacetate, od}ﬂr fmthgmorpﬁletgnél&@m&%m DAL &he @by eobatLe. 7 gl uconat e,

di gl uconat e, ! aCtml be tqui pe(li \9}5} ar! cast onc Eo?’irng, mcwqgit '1! cancbc dlsp%tc@hstd (%g&?srdpat e,
gl ucuronate, mal e€ate *flirdrate, art utamat e, benzoate,

at e
anthranilic aC|d‘“WE§yFaﬁ%m“%¥%%P‘?% “%5??”?? F&wmﬁ”ﬁ PRy benzoat e,
phenyl acet at e, nmamadioathecoreeoiraties ( parmate)rach et barésdl Fonat e,
et hanesul f onat e, fenzenesitbkd(Qnade: opanthothienad erksihoet didn@suldf onat e,
2- hydroxy et hanesylfORabienansuhanblyalicanty@l ohaxylapi-nosuldanat e, al genic

acid, b hy dr ox y b Utlyc fic%ueggtlthg ﬁrst%lséglti gg\%}ﬂ@ﬁdﬂl@l@lﬁ@gga%rag n@Ie@ (m)ad | pate, al g i nate,
blsulfate butyrate ent anepr opi onat e,

ho
dodecyl sul fate, g}é{gﬁérrr@ranon artd?oadmﬂ ?trsrtg)ghps anﬁsgecs?hraw m iterlcly(mcludQXF fate, hept anoat e,
hexanoat e, n|cotPﬁ%@%“wEmﬁaﬁﬁPﬁgﬁ%@ﬁ*?ﬁﬁafﬁm“BYHWEF%“mﬁﬁﬁﬁﬁate pecti nate,
persul fate, 3-phemybprdpiionareing peeratany opps/alligsailiisir géyanat e, tosyl at e,
and undecanoat e. Lﬁma%a&ﬁeuhMQakhy acceptable base addition salts include,

but are not Ilimted to alts.. Non-limting
exan,pl es of sui tég(ﬁ@ r%?désltnrcnoe bc, v»ef:ntthe S}ilstcm ?)ggcé)ictecgafngiure7m%th % tg—:{gr oup | a) salts,

al kal i ne earth metPafripydigye H) camier she caig 61 REl PR rELEdT Fcal |y
accept abl e net al @eltyve Suche SalThs isnayribe coralde 40w tretiexdd 34t at i on, from
al um num cal ci Unomluic tdfd 4rBch PRGBSI WHAre PPOHRSS i Gt ds@désliy hor  zi nc.
Non-1imting exanples. Ithls@r’ﬂUO(;n@thl l@eb@fs@@@ﬂegll &ﬁlthId% 1k DEin @&iﬁyf romtertiary
am nes and quat er mnner.lalet’the§alyjshl]4a% LFplre(PthEJar@m? Be@cnbeqldb%&m)ﬁln ami ne,

N, N - dlbenzylethyFene I am ne e thanol am ne,
et hy| enedi ani ne, rFf@-od;FeLﬁ,ﬁ %1‘18 Wt&?eﬁv'eﬂfl& a\ c{-ls cor)dults 915 &mbdne c(}:!"wgche- Basi c

ni trogen- contalnwﬁ@mg?@vbgﬂeaﬁwﬁemﬁﬁaﬁeWﬁﬂ?eﬂw fﬁﬁ“a@@ﬁﬁ¥b§ﬁch as al kyl
hal i des (e.g., metthydqne edfdrydembogimep yhk condgitsteydying tepedliiks froth iegosg 12 nyri styl, and
stearyl chl ori desibrow w854 1106k desdyn Wliosded Widrets Wl ofhat@sdif@sg. , di met hyI :

di ethyl, dibuytl, and tgLaﬁcha u[lmfde!;neae)ma&altﬁsgrhunmmod@aes(yemg benzyl and
phenet hyl br om deﬁ% Yor emn{pﬁ suc ?1'1t§1€ co u§s CTDQE@J%QX%I&%% b;9£41§6}1llstt §509£ ot}khe pr esent

i nvention nmay exis vates, such th water (i.
hydrates), or wi teﬁlb‘tﬂ}“@‘asn‘ihecf‘”%??i’élﬁ’fxémd(ﬁ@mﬁ““orwzaﬁ“gr‘rbéf”h mdorét hanol or
acetonitrile to P@hnwmmeeﬁeeﬂHW%FVmp%%PHaHSWa?@m”@WWaﬁHI&@&zor

acetonitril ate). ddhevgiampapads Fane siadis hefrinbd eridere®aOibicrisrémt | on may al so
be used in the fofmforddi0fkbgBcen IR PIOEilIg S n afs@ghddid- phiatdc or aromatic
esters derived from acidic groups on the conpounds of the invention. Qhers
are aliphatic or aromatic esters of hydroxyl or am no groups on the
conpounds of the invention. Phosphate prodrugs of hydroxyl groups are
preferred prodrugs. The conpounds of the invention may conprise
asynmmetrically substituted carbon atoms known as chiral centers. These
conpounds may exist, without limtation, as single stereoisoners (e.g.,
single enantioners or single diastereoner), mxtures of stereoisoners (e.g.
a mxture of enantioners or diastereoners), or racem c m xtures. Conpounds
identified herein as single stereoi sonmers are neant to descri be conpounds
that are present in a formthat is substantially free from other

stereoi sonmers (e.g., substantially free from other enantioners or

di astereoners). By "substantially free,"” it neans that at |east 80% of the
conmpound in a conposition is the described stereoisoner; preferably, at

| east 90% of the compound in a conposition is the described stereoisoner;
and nore preferably, at Ieast 9596 9696 9796 98960r 9996of the conpound |n
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of methods known in the art. These nmethods include, but are not limted to,
stereospecific synthesis, chromatographi c separation of diastereoners,

chr omat ogwaphio7s3sgol uti on of enanti onmers, conversi on oPCENS2M006ENE i N an
enantionmeric mxture to diastereoners followed by chromat ographically
separation of the diastereonmers and regeneration of the individual
enantioners, and enzymatic resolution. Stereospecific synthesis typically
i nvol ves the use of appropriate optically pure (enantionerically pure) or
substantial optically pure materials and synthetic reactions that do

not cause racem zation or inversion of stereochem stry at the chiral
centers. M xtures of stereoisoners of conpounds, including racemc

m xtures, resulting froma synthetic reaction nay be separated, for
exanpl e, by chromat ographi c techni ques as appreciated by those of ordinary
skill in the art. Chromatographic resolution of enantionmers can be
acconpl i shed by using chiral chromat ogr aphy resins, nany of which are

commer ci al | y avalJ apxs 15 mudv m Y \mg hL SOt LtR'ﬂIb({agluﬁ?(lgimlmglt r&%@o’%&? i's pl aced in
sol ution and | oaded o ol urm .cont ai ni.n ﬁtlonary phase.

a
Enanti omers can tﬂéﬂ”b&m%ﬁﬁﬁwﬁfﬁﬁmﬁ“”HﬁL@““ﬁégb"“"m“t(O anti omers can
al so be acconpl|Sh@dwby~%bWV@P#Pﬁﬁ‘éﬁéﬁfPHWﬁP@mVﬂ"%W%YQTGF@mto
di astereonmers by meaction with chlral auxiliaries. The resulting

di ast er eomer s Can{OOQ? Ske'ﬁcaTrl UYLQII']{)ILI(MS the pLI_LHuv com(pw Q(Wq(gggv?cﬁ%nyadggem to

crystallization/r echnique 1s useful when the
compounds to be §éﬁarétéﬂP&Hh?&?ﬂ“ﬁeEQV%SYVW“WHWPW6“8P“HVHroxyI group that
will forma salt fomtceval2riter feamdmwinttFictds emeniceabs Bk T%i'y»s Non-1im ting
exanpl es of sui t abdwe inchyit alhe @iy kdrgisrs B, i0holaydeonghiedtadadhythqbr e am no aci ds,
organi ¢ carboxyl i g, AGhEScoRary QS Q8 folRinGl-A¢iiGSecolC erbiend] ast er eoner s
are separated by F&kmocm%tat%gl ﬁlpmyonmge [ RdbiMh M a)nBRARL bAREBRS can be

' egener ated. Fr eqtuent ré d 10}a 1() bafmd/oaé{)%(of h! sasr;e¥1 16:0 yr}xrcl?y S‘mQCOVGI’ ed and used
agai n. Enzymes, sURHTA$“Esterases, phos ? es | i pases, can be useful
for the resolutldﬁmﬁ*WH%FTVﬁfyﬁéﬁbb C%ﬁﬁ £ %ﬁéf@%Wﬁ an enanti oneric

m xture. For exanpdéﬁ A@Bluﬂ&lt@iﬁl s&l]@En'le(ﬁIadnt\_{eale;f th&le@lﬁ&h&)&y@[\s 16H2.049P in the

compounds to be sep wgysqqre%ﬂﬂmt?&é&%2 epmy\enib&m@n t@@@m@newmagh sel ectively

hydr ol yzes only on 0 enant I 08 Rl resul ting
enanti oneri cal i y bll)jrl )régbed'\xcdgﬁou?cﬁltonecore ng q mdc)%fty 1@ HI b hydr ol yzed

ester. AIternatlwéWym“§%NF§”ﬁﬁm@ﬁ5ﬂ%T%Mﬁ??“ﬁhM&‘H?x?ﬂf mEﬁﬁm%e pr epar ed
usi ng any net hod kinovine dlem coinet agepst! 4924 Ycdauid inredjy eorresatetterpte '[0f  t he car boxyl i c
acid with a suit aldh@nopticsallyoputeidbase. ©bchdaigcdalMoabai dsndr

phenet hyl am ne, f»Qalnl @m@gvsta Qﬁ&%b@la&a@&ﬂlﬂ&p@ﬂo the core 112 adjacent flat

cryst al i zati on/ I’% CrX%EOQIhel:L! chrbxlng:pare sf14‘;ah§)r qmte}n&%g&sqgclcﬂeéé pure sal ts.

Met hods suit abl e e resolution re of
st er eoi soners, i n‘t‘f‘l‘nﬁf&i?“’i‘isg”?aéégéﬁi‘ e R ‘8% Oahelbaa‘{s ”% H&Hmeﬂmrf’ ENANTI OVERS,

RACENVATES, AND RESOIEUTIONS ! (‘Jéé’ﬁﬁ’é’é‘“@‘t‘”a ‘P‘b Podfrhey RN 8 and Sons, New
York, NY). A conpoarduef adishits-149meen stiugres rayrtchios bews | Bae hepayfror e unsat ur at ed
car bon- car bon douhl£ 150 dsuaeAnovaclo wbhd@ abopdinks orBEsonswghs as the cis (2)
and trans (E) i SONBI S, c.RRenfia¥l HIRS bhehaal 11258 m Rhbendeask 1. be enconpassed
within the scope of a recited conpound unless otherw se specified. In

addi tion, where a conpound exists in various tautomeric forms, a recited
conmpound i s not Immmtednmﬂmanvwomec@pemwiﬁ@sW%ﬂ#bmwwombuhmﬂather is
intended to enCOWP@a§1§aysa|4L 1 LA KRR cbeB o fiIQEIFS condal fréadli 4Ph- IG‘DﬁfpﬂitﬂsﬁdS of the

i nvention may ex'@tnhﬂmﬂ& &%&ﬁ@dm§&ﬁh&ﬁy&%@&&%ﬂ%?&@ﬂa&n&@Bﬂ§ which may be

separ abl e. TorS|onaT N c ree % d.Lotat hons.about an
asynmmetric S|ngley63m§° ¥SMIéf§ 8" pecause of steric hlﬂé?hnce or ring

strain, may permt separation of di fferent confornmers. The conpounds of the
invention i ncl udes each conformational ;g soner of these conpounds and

m xtures thereof.Certain conpounds of the invention may al so exist in
zwitterionic formand the invention includes each zwitterionic form of

t hese conpounds and m xtures thereof. The conpounds of the present
invention are generally described herein using standard nonencl ature. For a
recited conpound having asymmetric center(s), it should be understood that
all of the stereoisonmers of the conpound and mi xtures thereof are
enconpassed in the present invention unless otherw se specified.
Non-limting exanpl es of stereoisoners include enantioners, diastereoners,
and cis-transisoners. Wiere a recited conpound exists in various tautoneric
forms, the conpound is intended to enconpass all tautoneric forns. Certain
conpounds are described herein using general fornulas that include
varlables (e.g., A| A2 Z|, Z2, R1 or R2) Unl ess ot herw se speC|f|ed
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noi ety or noieties. The nunber of carbon atons in a hydrocarbyl noiety can
be indicated by the prefix "Cx-Cy," where x is the mninumand y is the
maxi num rmiotzero/iof3sear bon atons in the noiety. Thus, for PeEXaArspd0e/069204
"Cl-Cbal kyl " refers to an al kyl substituent containing from1l to 6 carbon
atons. Illustrating further, C3-C6cycloal kyl neans a saturated hydrocar byl
ring containing from3 to 6 carbon ring atons. A prefix attached to a

mul ti pl e-conponent substituent only applies to the first conponent that
imedi ately follows the prefix. To illustrate, the term "carbocyclyl al kyl "
contains two conponents: carbocyclyl and al kyl. Thus, for exanple,

C3- Cocar bocycl yl C 1-Ceal kyl refers to a C3-C6carbocyclyl appended to the
parent nol ecul ar noiety through a Cl-C6al kyl group. When words are used to
describe a linking el ement between two other elenents of a depicted

chem cal structure, the | eftnost-described conponent of the |inking el enent
is the conmponent that is bound to the left elenent in the depicted
structure. To illustrate,, cl G HFLIE At A2 and T is
described as - N(F\sv 3d§\<.b§t mlb}[yﬁnelr‘y aid hg%QQ!SIF Uﬁ? WhE Itlswﬁl:tq-l_l B) S(O) A2
If a |inki ng el erf’é’ﬁ‘t“[“‘i”ho"ﬁ‘“dréb 4) tnéa;urg-{ PL élto { Leclgimswnnutblrusd 1% Ren the | eft

el enent in the depitredrst rderur@ s joined directly to the right el enent

in the depl cted SIBJ7MCtMJth cmlr:ﬂal(f)m(%Xﬁmjuﬁs an erftr\, %m@h@m&@&u%&;ﬁ uet ure i's dep' cted
as - Ls-ML S-, whe ﬁ?mgudcs an cnﬁryéam% ?}ﬂ '1!]ng u(lhpomt l%ﬁ) m@@@{" cal structure

1hc U(l[ ort1m
will be - Ls- Ls-. EB anot mcal noiety is depicted as
- LS. RE where Lg™is? Eé‘l“é(‘?tyé’d”’é‘g“"é”bbh“d“““t‘ﬁ"e’ﬁe“f‘ﬁ‘ém Rt ea™ froi ety will be -
RE. When a cheni catidd oritmnd the ciisroipd 8 oty bfegigpiidiésd crpicet 'y t'He dash(s)
i ndi cates the pOFﬁhOﬂhGﬁMbhﬁmﬁEﬁEhYWtMQEWhaE@@h@mfﬁbéhthQMSG(S) If a
noi et y is descri b;%ﬁtoralsl |b&hn@ﬂd Qlﬂ%tlryq)ﬁlallhyofﬁﬁbﬁltﬂ%ﬁ Uﬁ}@zdlh,euﬁrh@mrml ety may be
ei ther substitut egﬂa%[:thel%[.;gs pr%gt !m l%btlgcgnnectcg togn cl;rpdoﬁltlySb 0§hedﬁ%t§ga§/|11bjed as bei ng

optionally substitute Il ar. nu n- hydr ogen
radi cal s, that nnﬂ%fvnﬁﬁmuﬁﬁwﬂmﬁﬁ ?Gunsu £T % t'e Q?ﬁblgﬁgggltuted by up to

that parti cul ar nuﬁﬁ@ﬂ“ﬁ?“ﬁﬁﬁx%Vﬁﬁﬁggﬂr*%ﬂ$éﬁ?§“d?d Byt he maxi num
nunber of substi tatiabbecdposiytiisohsraprctareuchiislidnydoomhiee9esr is | ess. Thus,
for exanple, if aof@id@tsypodks ddesErstabed dass. ardetenogaetotpaptvatnal |y
substituted with nggﬁx&ﬁrﬁ@m@Qﬂm@MQMQQﬁﬁmﬁ@gﬂﬁﬁk@mm%hﬁﬁ any heterocycle
with Iess than thr eo%ill?“rm/(i] gslétlgig a§1n919§}ltgcd Q/geﬁclwleé | be Opti onal | y substi t ut ed
by up to only as y rogen radicals as the heterocycle has
substitutabl e posmmuon@mﬂﬁomv®mas®wavﬁlﬁtem@HYUFVF“%%hW@Wohas only one
substitutabl e poSjeldn@iihn diedahd cliencopt i10RAdrkny cBuddSInabnat@dvwi th up to one

non- hydrogen radi §alminatRotitk LiShslobeark Wl N&Lnd/of i prédbhe &W-NO ni trogen is
described as bei n«.g rrp tllonglegween¥h6§al§/|bi§l¥a Liyt ed wth up to two non- hydl’ ogen
radicals, then a prlnary am no nltrogen will be optionally substituted with
up to two non- hydpogerforcgpie @less 2 whét bas sathgabond e dpscebd O nitrogen will be
optionally subst i titedo Miuteh, optprite@er@itkiynu® R cft@Re diyairiagen radi cal . The term

"al kenyl " neans %a§;o£@h&hkorQ%fths@&@a%%mé%m@s by Lome Bi@hddvecont ai ni ng one or

mor e doubl e bond ach car| - &..bond .may. have,either cis or
trans geonetry within the a Fﬁmﬂg mQﬁ%e”Q%RO(Vé %vaq% © %’ris substituted on

t he doubl e bond d&PHbﬁ@“mﬂﬁﬁlanW“Wﬁ mé%ﬁ “%?“%FsﬁT%M%”Va j¥ oups i ncl ude
et henyl (vinyl), @wpﬁ@ﬁeﬁvmmmgﬂﬂhoﬁéhVF““@ﬁﬁmﬁ@ﬁ%%ﬁF@HVYw”g‘M-butadlenyl

1- but enyl, 2- but e Lostamdle Secotsti@ mppdes, i.cT kpecettieramnbighkenyfehety refers to a

di val ent unsat ur at.gd .y Rs akhy hoseddisdad Wi, hmeraye. Bem Ihk a@akry or br anched and
whi ch has at leaStomgorr]ﬁ)chﬁ)glp{Rpop&% QrEBmQQHQ!thh@QﬂerCMEHMmolighng exarrpl es of
al kenyl ene groups I ncl ude &%F%f’ H G‘Q%Hf C&%%bm lallbc - H =C(H)-CH 2-CH
2- | -CH 2-C(H cﬂ(‘i’—tﬁer“dﬂ?g?ay :%E’Hi- gol]

2-C(H=C(H)-CH(CH 2CH3)-. The term "al kyl" nmeans a stralght or branched

sat urated hydrocar byl chain. Non-limtgng exanpl es of al kyl groups include
net hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tbutyl,
pentyl, iso-amyl, and hexyl. The term "al kyl ene" denotes a dival ent
saturated hydrocarbyl chain which nay be |linear or branched. Representative
exanpl es of al kyl ene include, but are not limted to, -CH2-, -CH2CH2-, -
CH2CH2CH2-, -CH2CH2CH2CH2-, and -CH2CH(CH3)CH2- . The term "al kynyl " neans
a straight or branched hydrocarbyl chain containing one or nore triple
bonds. Non-limting exanples of al kynyl include ethynyl, 1-propynyl,

2- propynyl, 3-propynyl, decynyl, 1-butynyl, 2-butynyl, and 3-butynyl. The
term"al kynyl ene"” refers to a dival ent unsaturated hydrocarbon group which
may be l|inear or branched and which has at | east one carbon-carbon triple
bonds. Representative al kynyl ene groups include, by way of exanple, -0OC,
-OC-CH 2-, -OC-CH 2-CH2-, -CH2-OC-CH 2-, -0OCCH( CH3)-, and

P Y = T YL TS



The term "carbocycle" or "carbocyclic" or "carbocyclyl"™ refers to a
saturated (e.g., "cycloalkyl"), partially saturated (e.g., "cycloal kenyl"
or "cycl osbkyrmd78389or conpl etely unsaturated (e.g., "arPCT)USRémYeRY$t em
containing zero heteroatomring atom "Ring atons" or "ring nenbers" are
the atons bound together to formthe ring or rings. A carbocyclyl my be,
wthout limtation, a singlering, two fused rings, or bridged or spiro
rings. A substituted carbocyclyl nmay have either cis or trans geonetry.
Represent ati ve exanpl es of carbocyclyl groups include, but are not limted
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,

cycl ooctyl, cyclopentenyl, cyclopentadi enyl, cyclohexadienyl, adamantyl,
decahydr o- napht hal enyl , octahydro-i ndenyl, cycl ohexenyl, phenyl, naphthyl,
i ndanyl, 1,2, 3,4-tetrahydro-naphthyl, indenyl, isoindenyl, decalinyl, and
nor pi nanyl . A carbocyclyl group can be attached to the parent nol ecul ar
noi ety through any substitutable carbon ring atom Where a carbocyclyl

group is a dival exggmunul!m sttYFy 1 Lll’lqnh aﬂﬁmA} EQYHQ1:7 p lllggrml:g (WJO@-IOIH it can be
attached to the re Mgwgubstltutable

ri ng at ons. The t Ré)fbrﬁ“'dd’égﬁ'ﬁﬁyd tl) bl‘lSd'I fﬁlgi\ u,nph, nTy om op%cggduaIQXnd écl y| gr oup
appended to the p%wﬁﬁﬁmﬁﬁPéEﬂPa$“ﬁb ?W“&%?Hﬂ%ﬁ“ﬁh“ﬁﬂ%?ﬂ@ﬁ group. For
i nstance, C3- Cﬁcamb@@wehvhﬁwﬂs@BaWRVm refers to a C3- C6carbocyclyl group

appended to the P O7?]ntFr0I;mhc prlml Lon’it(oerl()%ttyc opcrllzng solmg]cvm%gtlhlj&)g) gne. The term
"cycl oal kenyl " re ﬁ nsaturated car bocycl yl

noi ety havi ng zer%”ﬁﬁ%@FbﬁTﬁWWfWﬁ@mﬁﬁWb@P&Cﬁ@ﬁ?mI%n? it iVE " exanpl es of
cycl oal kenyl gr oupsioi Atdf teleean dowyeet e &0Hotte] ieppread Pl 1 ¢y eroblit enyl |
cyclopentenyl cyel ahexanyb i, handaiaotahnydroaphicsed eyl scubfhe t er m
"cycl oal kyl " 1 ef elig, &Qodors bl FRt-ethiCarhagylnkngroup; o@nbai ni ng zero
heteroatomri ng n:%g;glﬁéﬁcrsmns répmdqdegtg*tlg%ﬁmb ﬂ% t&fop%&lpgﬁkn&ylns i ncl ude

CyC| opr Opyl CyC| o oﬁ hithe cxyllﬁomt pb?b(?fx\eﬂax(ﬁx 180nq§1y dtxeeygp&{:?ﬂg§&fl CyC| ooct yl

decal i nyl and nor g ¢ at the substltuent
to which the pref %e“f“§ayéf“l%%ﬁ‘é "éks%’ﬁfﬂé‘)tt?"l“tj’f%ﬁe‘ﬁwméﬁé or nore
i ndependent |y seI@@WEdmha®@§enCWaﬁWE%ﬂ§‘ For exanpl e, "Cl-C6hal oal kyl"

means a Cl- C6al ky| 007§|Ub1% >!n m%ms g}é@lemh@mmgy QF; tﬁpas@nnayg&gg@@h atons are
replaced with inde limting

exarrpl es of Cl- %tﬁsg 16;)5111 51b ofhe telntggaé (ﬁ’}e e%%fuhm fSanig%bay exit pogloril ,

f1 uor omet hyl, di fPﬁl%ﬂ“ﬁH’é‘t‘ ﬁ’wec‘ argap §9 f’Ef‘(’ﬁ’l‘/ B‘WH&?F” R \?(he- trifluoroethyl.

It shoul d be recogm%z@dmﬁhahwv®ma5%®%svW&u@ﬁﬁmkg”@ﬂb@wq%ﬁ%é@ by nore than

one hal ogen radi cal portbohGs & vhatogeict fradivpalis «myinthisb fdent ixgal or different

(unI ess otherw Sepoﬁ&naito?zqathe cI%mItt@@%fthQﬁﬁr@@Qﬁ‘M&ll@b m the @k OcyC| o" or
“heterocycl yl " ref FhS 18 v ARG %Jm(oﬁeogheseconbae}c%&%ys‘sh eabkyl "), partially

unsaturated (e.qg. et 6rocyc C bﬁyny ") or
COITp' et el y unsat u?xéth%ﬁste(néot) orexamﬁ}ét Le c)ealn g:(jnnect areasqtg M?ro crate ere at | east one

of the ring atonswm§tﬁ“ﬁé@é@%ﬁ@dﬁﬁ?ﬁ“@“ebﬁFV?ﬁd ﬁpmﬁﬁygen or sulfur), with
the remai ni ng ri ngnatiemms. bei ng i ndependently sel ected fromthe group

consi sti ng of car ! n!mteg imeht, € eal © La@% ﬁcah@gcggngcpy(” yl group can
be linked to the @%%eﬁ? I?QF F 9§¥Q§nlgﬂﬂ1§% Su }able carbon or

nitrogen aton(s) ?“H"‘"t“ﬁ‘é‘a‘ﬁ?%fiﬁlﬁﬁs{y W“é?"ém& %m é(éalrm(l)ﬂ%Q%IE Cli‘ss‘iscmns s a dival ent

moi ety, such as AnclingClaol Flrs RorauPQCps 1900 Cless ‘B%mﬁf?%ﬁﬁgﬁ to the remaining
nol ecul ar noi ety eeough canyontewares UBstircabalbineingditrgisiations: A het erocycl yl
may be, without |&ﬂmha&hﬂﬁmnaﬂﬁnmﬂuyahﬁmWNMmhm@amhaémsIaashmgle ring.
Nonlimti ng exa”plLo‘?&m%fe fﬁ@@%@m«)ﬂﬁ ILﬁiﬁO !h&ql\vm}xe cwn%yehnreaglﬂlhéldﬁt‘@rfdur anyl

tetrahydrof ur anyl %HD% 1{43 }1¥rcanbe :PaerdraP(L.%él ms)ogyxrertﬁ% ai Q%Ims |e%¥rxranlf olidinyl,

i mi dazol yl, isoini " 1"'m dazo I'nyl, Tmdazo nyl, pyrazol yl,
pyrazolinyl, pyrazolldlnyl, triazolyl, tetrazolyl, dithiolyl, oxathiolyl,
oxazol yl, isoxazolyl, thiazolyl, isothhﬁzolyl, t hi azol i nyl, isothiazolinyl,
t hi azolidinyl, isothiazolidinyl, thiodiazolyl, oxathiazolyl, oxadiazolyl
(including 1,2, 3-oxadi azolyl, 1,2, 4-oxadiazolyl (also known as "azoxinyl"),
1, 2, 5-oxadi azolyl (al so known as "furazanyl"), and 1, 3, 4-oxadi azol yl),
oxatriazolyl (including 1,2,3,4- oxatriazolyl and 1,2, 3,5-oxatriazolyl),

di oxazolyl (including 1,2, 3-dioxazolyl, 1,2,4-dioxazolyl, 1,3, 2-

di oxazolyl, and 1, 3, 4-di oxazolyl), oxathiolanyl, pyranyl (including

1, 2-pyranyl and 1, 4-pyranyl), dihydropyranyl, pyridinyl, piperidinyl,

di azi nyl (including pyridazinyl (also known as "1, 2-diazinyl"), pyrimdinyl
(also known as "1, 3-diazinyl"), and pyrazinyl (also known as
"1,4-diaziny|")), piperazinyl, triazinyl (including s-triazinyl (also known
as "1,3,5-triazinyl"), as- triazinyl (al so known 1, 2,4-triazinyl), and

V- tr|a2|nyl (also knomn as 1 2,3 -tr|a2|nyl) oxa2|nyl (including



t hi azol pyrim dinyl, thienopyrimdinyl, pyrimdopyrimdinyl,
pyridopyrimdinyl, pyrazol opyrimdinyl, indolizinyl, pyrindinyl,

pyr anopyrwol2gio/0783g9qui nol i zi nyl, purinyl, pyridopyridi npCT(USa@vweizng pyri do
[3,4-b] -pyridinyl, pyrido [3,2-b] -pyridinyl, and pyrido [4,3 -b]
-pyridinyl), pyridopyrimdine, and pteridinyl. Qher non-limting exanples
of fused-ring heterocycles include benzo-fused heterocyclyls, such as

i ndol yl, isoindolyl, indoleninyl (also known as "pseudoi ndolyl"),

i soi ndazolyl (al so known as "benzpyrazolyl"), benzazinyl (including

qui nolinyl (also known as " 1-benzazinyl") and isoquinolinyl (also known as
"2-benzazinyl ")), phthal azi nyl, quinoxalinyl, benzodiazinyl (including
cinnolinyl (also known as " 1, 2-benzodiazinyl") and qui nazolinyl (also
known as "1, 3- benzodi azinyl")), benzopyranyl (including "chronenyl" and

"i sochronenyl "), benzothi opyranyl (also knomn as "thiochronenyl"),
benzoxazol yl, indoxazi nyl (also known as "benzi soxazolyl"), anthranilyl,

benzodi oxol ylI , beﬂ%&mu @wm he! &92&@&1@&9“%ms}eln\am‘nw;anyl (al so known as
"coumar onyl ' ), i sobe urany! as

"benzot hi Ophenyl ..wnnmf ‘ﬁkllb ()d[fh}lfﬁl trLiLl 1},.9 4d ld r}%mm ate mﬁi me nfxtamtn. g/x ")
i sobenzot hi enyl (%ﬁﬁ@m%ﬁﬁﬁhhﬁ§4mﬂ%@b@ﬁfﬁﬂﬁfHbH@H?ﬁO“”mvélPﬁ?bnaphthenyl"
and "i sobenzot hi ofurcanyi+'ty pe PDérvrdt hiigzod ephure yen ot hirddivaz bt vl |

benzi m dazol yl, h&ﬂl@&ﬁh@&&h&hu%bem&m%azmﬂyhm@hmahmdhmgmmwaw2-benzoxazinyI,

1,4, 2- benzoxazi NY ) sssu ke c%mb@%%@zwymn f;tm?m’le, fas 1BERZAXAZI Nyl ),

benZI Soxazi nyl (I ngmggl ugt ?‘lﬁ[\\cmﬁmc 5!4.159);)1(118‘%”“9/]49 amplgc cpmdarspﬁn;(}) §OX8.ZI nyl ) and
tetrahydr0|squ|ﬂ R cl nprise one or nore sul fur

atons as ring nenﬁ%W%m“%HH““ﬁ” 6W€‘F§é%§”“¥%é°“ﬁffﬁ?”?? B8y is oxidized to
SO or S2. The nlwwGQEHth@ﬁéF@@@Bﬁ%SW“%ﬁméWHEW@WG§9€WVP@ﬁﬁ? or maynot be
qguat er ni zed, and wBys, BBy, haBY Abe-toxlindiyze@datbousi-oxfudeat al fiowvaddi ti on, the

ni trogen heter oat QplShys Mm@l s oL 10he sNopikoleRbee+ ke t er m

phar maceuti cal | quL ;% «R&RB %QJ %d/oxJ 5§iksld1§§\qw@1gl; ;ﬁ?&#&%@rl Jl%nﬁh@m%@fkv&hat t he
nodi fied noun is approp roduct or as a

part of a phar mac 1tﬁ:ox(1; asr:aplﬁ%thedomr%llc&'lmﬂ.lronn{em anpl,q @tﬁnr wq}lm tFle c%an cTnFcct of fecti ve
anount" refers tcW?ﬂé”ﬂbTﬁfmﬁﬁﬁuﬁf”8W”éﬁﬁﬁb%&FFW§ §uﬁ§¥éﬁ%%m?hat is
sufficient to showcasifeaniamdfdln opatpleginentydnaf jipin theclyn cogpet B@ucti on in viral
| oad. The tern1"pmmdnwgﬁmsekens1m0md9ﬁhma&kweemm$m®heMConpounds of the

i nvention which have chem cal | y o % Q&h qmﬁxb gMgple groups and
becone, by sol vol Y&fls "6F" Gdar"pi ”?Fo ar ™ d£? t he conpounds of

t he invention mhl%ﬁ”ﬁP@L%h@FWﬁﬁéﬁﬁPﬁdﬂl ﬁ@?FV@ Fﬁmﬁ1 Sﬂwﬁﬁﬁ?odrug of a
conpound may be fobaedndathelcgommparrtepsdtial 4orrerrherbdyide feaetitot of a functiona

group of the conpedtant,SiGh paSonars.am Aot OxyaoKitcarboxy group) .
Pr odr ugs of ten of ttuﬁerentlac@ya:%@gi%§l4% deglgidumlglﬂeﬁ Yne ertﬂo&ﬁ&ﬁﬁofﬁi@ﬂpﬁﬁﬁ bilit y, or
del ayed rel ease in mm@ul&eggﬁgyto @Hﬂg@vre nry ;Hmbn l%gdgs\éco%:sta B@RU& pp. 7-9,

21-24, Elsevier, ‘AN rugs. | de acid derivatives well
known to pr act i t IFBFII lglaeﬁyarztteﬂ%yaé rtsmonglwdeh Thetfansmon vider F can mc st%rs prepar ed by
reaction of the ﬁ&F@WFYQEPHF@“@ﬁﬁbﬂﬁﬁﬁwﬂfﬁﬁméa%ﬁWFHBT@”ﬁﬁ@%ﬁol or ani des
prepared by reactu@nM@hmmhempameﬂwma@wdww@ﬁﬁowﬁm%mpﬁﬁwaP@U@ﬁable am ne.
Exanpl es of prodr ugSendidd 6lidiGeysicddidtaradn éd B@énalyipiatidigd sebioyeh aeetrate, for mat e,
benzoate or otheragyl atgad derivatives of al cohol or am ne functional
groups within the conmpounds of the invention. The term "sol vate" refers to
t he physical asso@¥7at ilorchgfonpeuenpPesiing PEP e FiP & ny BatT &t Wt h one or nore
sol vent nol ecul esporivdietahele cign garkerea0roni ndn glamiee! of dian irpdessikaeal associ ati on
of ten includes hydkQaen:-PeRdidg he kRsGetitiai s st Aneos shkensol vate will be
capabl e of isolation, for exanple when one or nore solvent nolecules are
incorporated in the crystal lattice of the crystalline solid. "Solvate"
enconpasses both sol uti on-phase and isg@l abl e sol vates. Exenpl ary sol vates
include, but are not limted to, hydrates, ethanol ates, and net hanol at es.
The term "N-protecting group” or "N-protected" refers to those groups
capabl e of protecting an am no group agai nst undesirabl e reactions.
Commonly used N-protecting groups are described in Geene and Wit s,
PROTECTI NG GROUPS | N CHEM CAL SYNTHESI S (3rd ed., John WIley & Sons, NY
(1999). Non-limting exanples of N-protecting groups include acyl groups
such as fornyl, acetyl, propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl,
2- brompacetyl, trifluoroacetyl, trichloroacetyl, phthalyl,

o- ni trophenoxyacetyl, benzoyl, 4-chlorobenzoyl, 4-bronobenzoyl, or

4-ni trobenzoyl; sul fonyl groups such as benzenesul fonyl or

p-tol uenesul fonyl ; sul fenyl groups such as phenyl sul fenyl (phenyl-S-) or
trlphenylnethylsulfenyl (tr|tyI S); sulflnyl groups such as

T T ] [T Y Y I T R T 1 ~7 ~\ 1  +« 1 T rc*




tri met hoxybenzyl oxycar bonyl , 1-(p-bi phenylyl)- 1-nethyl ethoxycarbonyl,

di met hyl - 3, 5- di met hoxybenzyl oxycar bonyl, benzhydryl oxycar bonyl ,

t - but yl ox\yoaninanryise dllsopropylnethoxycarbonyl |sopropybmﬂynmwmany4

et hoxycar bonyl , net hoxycar bonyl, aIIonxycarbonyI
2,2,2-trichloro-ethoxy-carbonyl, phenoxycar bonyl , 4-nitro-phenoxycarbonyl,
cycl opentyl oxycar bonyl , adamant yl oxycar bonyl, cycl ohexyl oxycarbonyl, or
phenyl t hi ocar bonyl ; al kyl groups such as benzyl, p-nethoxybenzyl,

triphenyl nethyl, or benzyl oxymet hyl; pmet hoxyphenyl; and silyl groups such
as trinmethylsilyl. Preferred N-protecting groups include fornyl, acetyl,
benzoyl, pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl,

t - but yl oxycar bonyl (Boc) and benzyl oxycarbonyl (Cbz). The compounds of the
present invention can be prepared by coupling a conpound of Forrmula IV to a
conmpound of Forrmula V as showed in Schene |, where A, A2, Zi, Z2, W, W2,
W, W, Rl, R2, R3, R4, R5, R6 and T are as defined herei nabove. Conpounds
of Formulae IV and ll.()n I(E)ﬂltoc as&o%&@tﬁﬁglcag‘qgiotdl gmtmg orxfttl]@le RLACKSSES descri bed
in US Patent Application Publicatign N% L2901 0232627, 20070197558 and
20070232645, and mwﬁggniréoép?%léglm%g WOr, r*nc 0 c 11r<.u1 ))e/ 1[ he COTTpOUﬂdS Of
t he present inven%WGﬁmdaﬁwﬁe”ﬁWéb§Wédhbv‘%%dﬁP?ﬁ@@&m@Bﬁﬁﬁund of Formula IV
to a conmpound of formid fest Md agndévgywi clfamauBScimeniey kit portighéf @2 Mg s a car boxyl i ¢
acid as shown or ami aﬁ@ttlitM:ﬁtd@@iabdefvitl'}\/raﬁci:t\&ﬂm&:utﬁhcu’ﬂ&)mﬁ(ﬁl wraci chloride or an
activated ester (e. N- hydr oxysucci ni m de or_p quoro henyI esters),
and T2 is an ani n&” r’%UH%?PFHW@B”ﬁﬁFﬁg“ﬁH?H@lﬁoﬁ' “ﬁﬁ”“ﬁg reagents such
as DCC, EDAC, PyB@P:cpsid bHffiddetiny lienenptioysaiwitn e >8pt i on of addi ng an
am ne base such aspatacd @hhyigmiin@: 09 foHgning bisraiyasecnhdogiegobaent such as DVF,
DMSO, THF, or di CQILKQE et anger oAs aanoting he nﬂﬂaglf Baﬁi:xﬁt-bcﬁ\@n &)Xlﬂiﬂ’c]ﬂ e, t he
conpounds of the present LAVARMIAN. fARRE.PESPALEE: Py coupl ing a conpound
of Formula IV to a conpound of Fornula V as shown in Schenme II1, where T1
and T2 are car box¥W7Plc lagt ebodgreniabetair vitingd frerd s piige g rsnstirs as aci d chlori des
or activated est ersss (6&.agihe iNyCEOXtyEdd ©d ipariond 101, 169 cpéntaafaneidr ophenyl esters)
by reaction with QAN nOhmSkBskdlltiedi-am Ne1.as rehawsk, Al de bond

coupl i ng T eagent s. SR (Rke- DA PYAR 2 TRy BLrpl oyed with

t he option of add|n an amn h as triethylam i %e9~ Huni g's base in
a sol vent such as mﬁume tn%? wquletyed ogtg !nYEp!F'IX 1?1 ings may be

conduct ed concur r @8t Fyrogien iy b @Vﬁﬁé@ﬁﬁ%mﬁP8@d@f§mdfm§%ﬂﬁpﬁf|aIIy to give
non-symmet ri c pr oduetg.20RBeptsPRBgibigeedisradeft fred>ivér ei nabove, and - C(O) N(R

B) T - N( R B ) C( O) [008b] \;hxls%t}%g%m!:elntll cl é%?co){n@& aréng]:nmgﬁ)eem&g&nded :gl ti ng exarrpl €, t he

conpounds of the prese Inventio 2 RALS % upl ng a conpound
of Formula IV to 1&clt88%%ﬁﬁﬁco8%stai§_e entﬁuTmon\}?%Rﬂ %1% ;g 1¥ ﬁ Lpdl V. where Ti

and T2 are |ndepeﬁﬁeﬁ%vabﬁﬂbﬁ?%“3%?%%”%?“@%?%?g”ﬁgﬂgﬁﬁﬁﬁlby reaction with
het erocyclic or cameogyclid4ahbedeseef ingdi densthbowrevirnhiGetséne |V) or
triflates and a t&mansd i @oret ab3 €t ikepsit cleanFonndesireal spretagreatirel | ¢ or
carbocyclic, and R a%g op\MnE@%&lvxde& b va@gtzlg%moﬂs r&qe‘ﬂﬁéﬂ%tby sel ected at

each occurrence f I’% quumd agecond s(?a ee%’por%(kl!ré a!te%atg‘?eng%frde{!@ge tﬂ?r ei nabove.
Al ternatively, g stannanes (su hyl st annanes) may

be enpl oyed in plﬁ %m%T”fH@mﬁdpoﬁéﬁgg°“ﬂdhﬁgﬁxpmd“““?L5£E%|des or triflates
under anal ogous c@ﬁd@ﬁ@@ﬁ%“mpd4éd%éF?§P§”§U€ﬁ“&§mP8FPPH§¥ﬂ or

Pd(dppf) d 2nay be enpl oyed or generated in situ using a Pd (I1) catalyst
such Pd(OAc)2 or Pd2(dba)3 and organophosphorous |igands, such as PPh3 or
P(t-Bu)3. Reacti ofiell ymﬁem@eﬁ@ﬂ%T%H“%WFh”ﬁddPPPdﬁmdﬁﬁﬁ“ﬁﬁ@% such K2COB8 or
K3PO4 i n a sol venti2 sehpf éisvaykHa-oirr bbb sealsd ol thepgrsaryrarydob@is didluct ed
concurrently to give synmetric products or sequentially to give
non-symetric products. Schene |IVAs still another non-limting exanple, the
compounds of the present invention canspe prepared by coupling a conpound
of Fornmula IV to a conpound of Formula V as shown in Schene V, where T1 and
T2 are halides (iodide as shown) by reaction with an al kyne, where R may be
trimethylsilyl (TMS) or another suitable protecting group, by Sonogashira
reaction using a suitable catalyst. Pd catal ysts such as Pd(PPh3)4 or
Pd(dppf)d 2 nay be enpl oyed or generated in situ using a Pd (I1) catal yst
such Pd(QAc)2 or Pd2(dba)3 and organophosphorous |igands, such as PPh3 or
P(t-Bu)3. Alternatively, a Cu (I) catalyst may be enpl oyed, such as Cu (1)

i odi de. Reactions may be conducted with addition of a base such K2CO3 or
K3PO or an am ne base such as triethylamne or Hunig' s base in a sol vent
such as THF or DMF. The TMS protecting group nay be renoved using a base
such as K2CO3 in a solvent such as nmethanol or THF. A second Sonogashira
reactlon mnth V may be conducted under the analogous condltlons to t he

o, T



As a further non-limting exanple, the conpounds of the present invention
can be prepared by coupling a conpound of Fornmula IV to a conpound of
Formul a Wea=08mos9i n Schene VI. Forrmula |1V and V are beCh/uskaelyes, and
can be reacted with an amine to formFornmula VI (step 1) by reductive

am nation using a suitable reducing agent such as NaCNBH3 or NaBH(QAc)3, in
a solvent such as THF or ethanol wth or without the addition of acetic
acid. Rmy be, without limtation, Cl-C6alkyl such as tert-buyl or

i sopropyl, C6-C ocarbocycle such as phenyl, or 6- to 10- nenbered

het erocycle. Alternatively, R may be a protecting group, such as benzyl or
2, 4-di met hoxy benzyl, which may be renoved from VI using hydrogenol ysis or
by treatnment with an acid, such as TFA or HO. Alternatively, V nmay contain
an al kyl halide, such as the brom de shown, and reacted with the product of
reductive amnation (step 2) of aldehyde IV with the amne to formVl (step
3). The al kylation using haI ide V may be conducted in the presence of a
base such as Nal-lorummcpt' mom f0r91d§s£,llt%ad§&q}\I‘LQK{HC(N@H{,:\{R%hli Hﬁ'd(,%IQtLdV[?nt such as THF or
DVF. The halide and nitro stitut m"F?H NiR HXWM reacted with

al kyl, aryl, or ‘é{“&r“‘d'ér“vI““é’l"%ﬁ‘bhc?l“é““’tch e rh‘“c‘ 'S 5F "PKi ophenol s usi ng
a base such as K2©G8 Tgbl g% bREE Ao EhY: \)‘é‘ﬁf”"%‘lﬁ?:thepé’é}arYI'HF or DMF. Nitro
groups nmay be redugied o0 amrdpaghboupsendis | %y ! Foen Raney Mtocat al yzed

hydr ogenati on or usi &g 1 Eenidndtuiephesencenthic NddGlio «Hie0@r acetic acid,

and further fU”CthQ@Jhgﬁd,E&m&0ﬂaquaggnumgakmgukhenpkgﬁgi&as described in

U S. Patent Applicatio 232627, 29070197558 and
20070232645, and W%ﬁdb§7ﬁ§é?‘§”“fﬁdw““%}h ‘gé %ﬁ% ha 79%9 H CH2-. VI

Scheme VI I n addi¢'{"®fe o 't"He eGP & B By r"é"cfwdé"af’ﬂ“ﬁe&”lél mr'°ect|y pr epar ed
fromor an acti vatfedoagEriviaty vt pirepigbfouriEgiemadsis! @ tHe conpounds of the
present inventi onecEaie bewps epanhed th pomigade poundd ofredor fdtar VI as shown i n
Scheme VI, WhiChm%@ﬂwgﬁm&&&Q&ﬂ&@mkﬁh&%@ﬂms&hﬁﬁﬁs | -V by substituting
chloro and nitro for IV and V. The halide and nitro substituted conpounds
VI may be react ed Wt Hn apfegambodiseg e clgp clst &P K Y1+ 81 "eHdDI€; t hi ol s,

phenol s, or thi ophehgkisccipsi) hgeobeabrases sdgedie PR IO g "HgHF g' s base in a
sol vent such as Ty @hncObFberdsntite @orgin DuPE: bagayi 4pg4r édweede. vie am no gr oups,
using Pd or Raneymleenc&@&@iny&@dumé,d&&g@nm4 QB 0Offc k& cR@ech@asiWat he presence of

NH4'CI HCI or ac u ?‘1 ! ele sa%{) gﬂqnu b'ﬁclt)é Q oki QJ\\taﬁ)s COTTpOUﬂdS I usi ng
t he processes des§%| %ddgmugs l QQQy[ E@ 1 : ME) %le i.cation Nos.

20070232627, 2007@%@%&%@”&hﬂgﬁﬁﬁﬁﬁﬁggﬁﬂégﬂﬁﬂaﬁ WGBTS H B Schens VI 1 The
conpounds havi ng Faraiiddesble cas P R4 B"ecm§|“ﬁ1°‘l‘de{}r‘el°§’f“’ﬁgrlé56él’? ed according to
t he above scheneste aidappsedhat edoddpe fohosieingki I hadedd it art. If a noiety
descri bed herein {Ruwig.193a, 1NH 0N con@phndih@anote. Bempatdlblyecwidbh t he synt hetic
net hods, the noi efy..iBy bQG:‘mQ{oQ& et ©voli hdludesilhdualdntuipoat @Gt i Ng group that

IS st abl e to the tLYOU Ftthc respcct Qor;]) nlm S 81'11§re<%§§1da s!:apsuc]ixtgea rtmﬁa‘: slﬂqq:@mr ;I;he pr ot ect I ng
group may be renoved at a sult e poin e reacti on equence to

provi de a desir ed"”ieﬂ’feé*'?‘}’fﬁ‘dfi”éf"@p%?m{’ar ge rconsmr?tﬁpammai hegiYy protecting
groups and met hod%”bf‘m’mvﬁ?a@f“é*éft‘feﬂgThﬁiFaf“ﬂé*ﬁF’Ei‘t]é’é’te‘i‘ﬁ@qI%P‘@’tbF%‘%”g'ére wel | know in
the art, exanpl eswofaewhicglincgan «penifiguirximple. @sie@revitamde \Adtcgwecs upra.  Opt i num
reacti on conditi oRs 180Gl €A Ekic0Me bri RS foduiaarh b pdhdrigduate St ep may vary

dependi ng on the &@ﬁbgﬁ&k@ n&ﬁ@&k@ﬂh§g£ﬂmk@%§dnﬁﬁgmﬁymﬁﬁktUentS present in

may be readily sef”a¥ |nar art based on the
present |nvent|on”“ﬁ@P@Wﬁﬁﬁﬁ“bé“dﬁﬁé?%?ﬁ%é ?Hﬁ?m?ﬁéméﬁ”oé“descrlbed

enbodi ments and sdéheted raridractrec b it by XA BdeqPE 5tven by way of
illustration, not limtation. Various changes and nodifications within the
scope of the present invention will beconme apparent to those skilled in the
art fromthe present description. Exanple 1

4- (4-am nophenyl thio)-N -(4-(4-am nophenyl thio)-3-(7-isopropyl pyrido[ 2, 3-d]
pyri m di n-4-

yl am no) benzoyl ) - 3-(7-i sopropyl pyri do[ 2, 3-d] pyri mi di n-4-yl am no) benzohydr az
i deExanpl e | A 4-(4- Am no- phenyl sul fanyl )-3-nitro-benzoic acid nethyl ester
A m xture of 4-chloro-3-nitrobenzoic acid nethyl ester (15.0 g, 68 muol),

4- am not hi ophenol (8.8 g, 68 mmvl) and K2CO, ( 11.8 g, 85 mmol) in DVF (150
m.) was heated at 90 C for 1.5 hours, cooled to roomtenperature, and then
poured into H20 (450 nmL) under stirring. The aqueous m xture was extracted
with ethyl acetate (400 nL). The extract was washed with H20 (3 tines) and
brine, dried over MgSO4, and evaporated to give the crude product as orange
crystal. The crude product was suspended in 150 nL of /-Pr20 and stirred at
roomtenperature for 1 hour. The crystal was coll ected



by filtration, washed with /-Pr20 and dried at 60 C for 3 days under
reduced pressure gave purified title conmpound as orange crystal (18.6 g,
90% vyi el dwvO 2B0TRiSe | B PCT/US2009/069204

4- (4-fert-Butoxycarbonyl am no- phenyl sul fanyl )-3-nitro-benzoic acid nethyl
ester A solution of the product from Exanple A (18.5 g, 6 1 mmol ) and
di-tert-butyl dicarbonate (26.8 g, 122 mmvol) in/>-di oxane (280 nL) was
heated at 90 C for 3 hours. An additional di-tertbutyl dicarbonate (26.8 g,
122 mmol ) was added and the m xture was heated at 90 C for 3 hours. Asecond
additional di-tert-butyl dicarbonate (13.4 g, 6 1 mol) was added and the
m xture was heated at 90 C for 4 hours. The reaction m xture was cooled to
roomtenperature, and then evaporated. The residue was diluted with /-Pr20
(250 nL) and the m xture was stirred at roomtenperature for 1 hour. The
resulting crystal was collected by filtration, washed with /-Pr20 and dried
at 60 C overnight under reduced pressure gave the title conpound as yell ow

CrySt al (22 8 g9, %(g(y yhlme Q) nyﬁ%l%qptm%s L@mgthcmmuﬁcturmv5)stu‘nH)Liucnbed
3- Ani no- 4- (4-tert-butoxy carb Fg%/m?m ;no o aC|d met hyl

ester A suspenSI Oﬁovbf/“h rgﬁnémccllo lpf_n F in thpi;n)gc IXanTer to hPBq\ %c&m) 0 ékp:c'{zag)x.g Fe
powder (16.4 g, 282w WV“&HH“NHM@P“ Igmf”@“”?gﬁfﬂﬁﬁﬁdm”ﬂ“édueous EtCH
[ prepared from Et@mr (2281 the camdon2gre(s228 141 J§r cwade gr aduad!| y heated to
reflux and gent!| ymh@fclunsepufigror god@uss e Shen weagtdiormrigm xduur e was cool ed to
roomtenperature %@m;f Iml L&FL@QL 1h~!’t QM&Q bgﬁlld b eglegaegmmczr.zh:@ldﬁ)bltot bate was
evapor ated. The aqlﬂergmutsa nrstexSIL U%m\(l\ﬂm 9% r(s)tr}deblcQ)Qt %rc@ch%l acetate and H2q
, made basic to pH 8"Wi'th K2 *an filtere hrough celite pad. The
organi c | ayer masm@ﬁﬁ%ﬁ5fﬂﬂm“ﬂé§ﬁeﬁ”ﬁﬁTﬁ&H%®“4HH“B ““wm“??%d over MySO4
and evapor at ed. TH%W@V¢VN?@%W@U@ﬂ%H@“%WV@F&WPHféWSFﬁP%H%WfW%atnent with
[-Pr20 (200 nlL) add 18t Firanede @thod @ommhtr@nipie reateuinehdsgpnd 830varl hautlés. The
resul ting crystal oWas.utonteeh ed pbYoudi ddifi@by @i washed 1wistidiw - Pr20 and dri ed
at 60 C overni ght Lnder., hieduced. REGSAUNE:0ave the title compound as
colorless crystal (13.9 g, 66%yield). Exanple ID 4-(4- r
- But oxycar bony| antitidl- phveeer sigdfrgriyie et (7 fptepprvagrpnecigeitd o2, 3- i
]pyrlnldln 4- y| amsne) echbBRZiei 6d saeidthoriet hysl 11estierinA Sugpenst on of

(3 cyano- 6- i SOcQtKnprJd'l-pyrrdimdlilﬂngcxy lan)msNS)%tdzicﬂﬁﬁhbﬂrlstmfd@d‘cmmmld'le ( 2.00 g, 9.3

rrrml) and the praduct, . e&%h@(@m%hﬁecﬂc&c&@m&@a Q5. MrededHDhchod h ACOH (40 )

}[I\gl’STpgre:E 3?eat t ﬁgolf]ccud(;r(lSCOI}ﬂCC[lFﬁrTLL entrryéomt %@a o?the tN%mmAET ! erl llpf%mlthl D t Oagg?g‘_t e ( 150

nL) and H20 (200 R?L)“]baﬁkf“tcﬁé‘?‘imﬁéd‘é”%a ‘1'560“'868*“%)?1?eé“wn'tlﬁ”@(f@%nder stirring.
The organi ¢ | ayermaes bgyegdratedty mas Freef hweltzhcor@96NdMCO , H20 and bri ne,
dried over N@SCﬂ o@ﬂd Nﬂﬂﬁﬂ%l%Qmﬁ&d&kMﬁnﬁgﬂﬁkﬁthQﬁﬁmQ . The oily residue
was separ at ed by Icha h e emongtrz.ic?hg rogess,thYl(en ?et at e/ n- hexane =
5/1) gave yel | ow BFVASESM™ T *%5U “"f“u B% With cold ethyl
acetate (15 nL) gﬁW@WP%@“WPUP%m%6%%8&ﬁ@“%§“§ﬁ?@ﬁfFV“?@FF@WPcrystaI (3.27 g,
65% y| el d) Ex arrph;@ulecﬁrmg_ba@m_zl For example, as discussed above, at the end of each portion of

- But oxycar bony!| anhdi@nphenyrau, hamyilid is Gmfered (60 preofpyd anquiyrivhy vdko[ 2, 3- 1 ] pyri

m di n- 4-yl am no) - th&%ﬂ&i@h&wt@(‘sh& ol dacS@ls bdu@f Rficplebn RELAUGH of rOm Exanple |1 D

(3.25 g, 6.0 mmol a are disposcd'side- e, aNa s in o0 Srpreparedfrom
Li OH nonohydr at e %ef 1 EI ds%éf ra tfygl)d o ‘@pgf’% g%‘%}% Hggﬂfi

% b%}4 k frqp J se at room
temperature. The Wfﬁfﬁﬁ%mﬁﬁgm§T?WF%Hm§?”Ve6 fpérattife for 26 hours, and
t hen evapor at ed. Wﬁ@ﬂﬁquéﬁﬁé”ﬂf%?Uﬁ@mﬂé%%dFW%¥éﬂmﬁiWﬁ”W@@“HL of H20, washed
W th et hyl acet at@web0Oh mtapsfeamat! PO e giagrtef. bt it oudicr grfcredthd @y pH 4-5 with 10%
HCl at 5 C under tiidrihd @114 TRR k188 WikilaNGhsShied maas ceobihestied by filtration
washed with H2O, and dried at 60 C overnight under reduced pressure gave
the title conmpound as pal e yeIIOM/crystaI (3.09 g, 98%yield). Exanple IF
tert-butyl 4,4'-(4,4'-(hydrazine-

1, 2- dlyIbls(oxonethylene))bls(z (7- |sopropylpyr|do[2 3-d] pyri m din-

4-yl am no) -4, 1-phenyl ene))bi s(sul fanediyl)bis(4, 1-phenyl ene)dicarbamateTo
a solution of the product from Exanple IE (106 ng, 0.200 nmml) in DVSO (1.0
m.) at roomtenperature were added Hunig's base (87 m, 0.499 mol),

hydr azi ne hydrate (5.0 ng, 0.100 nmol), and HATU ( 118 ng, 0.310 mmol) and
the reaction was stirred at roomtenperature overnight. Diluted with water
and isolated the solid by filtration. Purification by chromatography on
silica gel eluting wth 0-10% net hanol in dichloronethane gave the title
conpound (50 ng, 47%yield). Exanple IG

4- (4- am nophenyl t hi 0) - N - (4- (4-am nophenyl t hi 0) - 3-(7-isopropyl pyrido[ 2, 3-d]
pyri m di n-4-

ylanlno)benzoyl) 3 (7 |sopropylpyr|do[2 3 d]pyrlnldln 4 yl am no) benzohydr az

—— o ~N A= ol -



HC in dioxane (0.5 m was added and the reaction was stirred at room
tenperature overnight. Collected product by filtration, dissolved in

nmet hanol wodoaddess9t o NaHC q 3 sol ution, and extracted WwCTluSewapbo2acet at e.
Dried over MgSO t, filtered and evaporated. Purification by chromatography
on silica gel eluting with 0- 10% net hanol in dichl oronmethane gave the
title conpound as a yellow solid (6 ng, 15%vyield). 1H NVR (300 MHz,

DMSO- D6) d ppm 1.33 (d, J=6.99 Hz, 12 H) 3.16 - 3.29 (m 2 H) 5.60 (s, 4 H)
6.63 (d, J=8.46 Hz, 4 H 6.84 (d, J=8.09 Hz, 2 H 7.14 (d, J=8.46 Hz, 4 H)
7.63 (d, J=8.46 Hz, 2 H) 7.73 (d, J=8.46 Hz, 2 H 7.87 (s, 2 H 8.58 (s, 2
H 8.87 (d, J=8.46 Hz, 2 H 10.13 (s, 2 H 10.45 (s, 2 H. M (ESI) nmlz 859
(M+ H+. Exanple 2

4- (4- am nophenyl t hi 0) - N- (4- (4- am nophenyl t hi 0) - 3-(7-i sopropyl pyrido[2,3-d]p
yrim din-4-

yl am no) phenyl ) -3-(7-1isopropyl pyrido[ 2, 3-d] pyri m di n-4-yl am no) benzam de
Exanpl e 2A tert-but
4-(4-am no-2-(7-is henyl t hi o) phenyl
car bamat eTo a sol hf"i‘“‘éﬁ" ‘Fd“’t‘:}‘isép“‘tﬁ&’ﬁ )Fy”d “”’I‘:‘x’m € Sy’i‘tg%og'" R , 0.941 mmol)
in DVMSO (5.0 nlL) ‘mlm‘rsm?me*t‘é}?ﬁé?Cé.‘t“utﬁ‘é'“R}ﬁé?'@”“a‘ﬁﬁé‘d’dﬁﬁlﬁFCQ“"é‘”ﬁd’ge (0.493 m ,

2.82 mol ), sodi wWedsiveled( 04l Jugjng ZodBS hergrrpde). In andbmpddipeits( @ 465 g, 1. 223
mmol ) and the reachbORnN@SnSkivleletsaip.t 0omienpes at une fpordd hour. The
reaction was dilufed, W.bh.eh0, AGetata,and washed with water and brine.
The organic was dried over MgSO t, filtered and concentrated. The crude
product was used WséIhdetadp(rotifer hpurdnfPheatipier o IRddledttyR"gf t he product
fromthe first stepaubober bd4dignt QU Ldepampdipd comdotsop2demed (b@rmt ) was stirred at
100 C for 30 m nu&@r@mg Joh}%mfc%&lnk%oéﬂ@@y WQ'fﬁdtﬁt&ﬁ’tdsfthf(ofoﬂt}i:tM’dﬁW' si | y| )et hanol
(1 349 m 9.41 ma})s wl\lé@é:rf%qqgtges@qﬂfgtm;rhﬁufMU%&%c%ss re@%@&ﬁga at 50 C for 1.5

hours. The reacti on roduct used

Wi t hout further sdllglf (fortroléet COYT)dOIq_iﬁaChS%?SCEbCIHNQ%H the nr(gqu ti \H’tﬁbaés H%ell rb(\_;tduct from t he
second step in THFS‘“(“Q Deppprygityd Gyt b‘“i*‘brd?ﬁrTué‘Hﬁ’@?"éit R AL HE e TBAF (4. 71 M,
4.71 mmol ) and t hecreate frinond wersctisgapyor @d! getdirceotyst! Enperat it e for 5 hours.
The reacti on was it @aidaM dolid gtrkaply vacitaatde: ianahe was fredn wictah wat er, and
brine. The or gani it MmQL. l@f,d)’lyg‘{ﬁrl e. h@a‘é@olp Qlasg iobbo@&&ﬁiat axﬁ}dfacﬁﬁﬂa,cent rated. The

product was puri f'bsoqm Yuf fmtequaryﬁmmpunwmns sca@mggém seale%mg with a
gradient starti ngf d or one tp%x acet ate gave

the title Conpoun'aoreag,r Ithg}lél‘lr‘otdvglctc Cdddoq?\éi& 14 wou é]ré real ea[sa e d | e 2B

4- (4- (tert - but oxyerarpanyiding merpety Py ‘l“b‘?‘hf\ﬁ"("& ICGQP"(’?Té‘?Zt ASrﬂfff”oxycar bonyl ani n
O) pheny| t hi O) 3- (a?t-he end of a first portion of a manufacturing process performed in the third bay 114c of

i sopropyl pyri do[ 2sigrd]Yyhge, € iimdaciying peissro) phieay ih) w814 sopnopy| pyri dof 2, 3-
d] pyri m di n- 4- y|@membﬁl{!i?ﬂy%‘ﬂh@&od-[@m@mS&lthleQd}ldelgzt bgepmeduct from Exanpl e

| E (50 ny, 0.09 cgntroijed corridg 3 a C E(@gggx% Q:Iecpgrl@ wer e added
Huni g' s base (49 mz 6’9 i ié H‘n)by% o 2A (47.3 nyg,

0.094 mol), and PATefprashedeuip {2 df"”gdsbe ?’?f%ﬁf)’e“a dhef rsgm? é’am(]:n?fhgn was stirred
at roont enper at urfe“ﬂbk’ﬂéf‘ﬁ‘i‘gﬁfhepr"l%% reaction was diluted with ethyl acetate
and washed with V\@Jsﬁl‘ RefIer% ngrw{gﬁglr& NS Ber tianeg)o Q)%@Ecte&‘@&@rdancg \imlht ered and

(é)c()gﬁ.g Pter gtCEd Thethe%lgmcggs optl;le presem dlSC osure is lﬁustrateanhﬁgya cm]:z 20 En}a gglurBW ification.

4- (4- ami nopheny!| tAPEYNEE RS B HGBRERIA {RITT= 5-C 7 €8BY 8By pyri do[ 2, 3-d] p
yr| m di n- 4- 212. The core 212 and the bays 214 can be identical to and include each and every

yl am no) phenyl ) - 3efufeoi S0pmoRYsl 1Py riddab a8 eddhpiyardion @iharddweyli@ne Nno) benzam de To
a solution of Reagh@n cleatd®6 Ny, 0.094 mmmol) in Dichloronmethane (2 m) at
rt was added TFA (2 ml) and the reaction was stirred at rt for 30 m nutes.
The reaction was evaporated. The crude product was added to a reverse phase
colum and was eluted with a gradient starting wwth 5% acetonitrile in

wat er (0.1% TFA) and ending with 75% acetonitrile in water (0.1% TFA). Most
of the solvent was evaporated. Extracted with ethyl acetate and washed with
saturated NaHCO 3. Dry MgSO4, filtered, evaporated and concentrated to give
the title conmpound (15.7 ng, 20%yield). 1H NWVR (300 MHz, DVMSO-D6) d ppm
1.33 (d, J=6.62 Hz, 12 H 3.12 - 3.27 (m 2 H 5.43 (s, 2 H 559 (s, 2 H
6.54 (d, J=8.46 Hz, 2 H 6.63 (d, J=8.82 Hz, 2 H 6.87 (d, J=8.46 Hz, 1 H)
6.92 (d, J=8.82 Hz, 1 H 7.06 (d, J=8.46 Hz, 2 H 7.13 (d, J=8.46 Hz, 2 H)
7.52 - 7.66 (m 3 H 7.78 (d, J=8.09 Hz, 1 H 7.88 (d, J=2.21 Hz, 1 H 7.94
(s, 1 H 855 (s, 1 H 858 (s, 1 H 884 (d, J=8.82 Hz, 1H) 8.87 (d,
J=8.46 Hz, 1H) 10.04 (s, 1H) 10.16 (s, 1H 10.27 (s, 1 H. M5 (ESI) mz 816
(M+ H+ Exanple 3

1, 3-bis(4-(4-am nophenylthl 0)-3-(7-isopropyl pyrido[ 2, 3-d] pyri mdin-4-ylamn

_\._l__,_.l\...___ p— o ”~ A

msYu panels 190 wu urg émn ude 1\\ indow, door or othnr typc of papel that can



tert-butyl

4,4 -(4,4" -carbonyl bi s(azanedi yl ) bi s(2-(7-isopropyl pyrido[ 2, 3-d] pyri mdin-4
-yl am no)wo2ophemsbene) ) bi s(sul fanedi yl)bi s(4, 1-phenylPema)sdiooastzasat eTo a
solution of the product fromExanple IE (0.05 g, 0.094 nmml) in DVSO (0.5
m.) at roomtenperature were added Hunig's base (0.049 nm, 0.282 mol),
sodi um azide (0.015 g, 0.235 mmol ), and HATU (0.046 g, 0.122 nmmol) and the
reaction was stirred at roomtenperature for 1 hour. The reaction was
diluted with ethyl acetate and washed with water (2X) and brine. The
organic was dried over MgSOH4, filtered and concentrated. The crude product
was used without further purification. A solution of the product fromthe
first step (0.052 g, 0.094 mol) in toluene (4.70 M) was stirred at 100 C
for 30 m nutes. The reaction was cool ed and evaporated. THF ( 1 nL) and the
product from Exanple 2A (0.047 g, 0.094 nmmol) were added and the m xture
was heated at 50 C for 1.5 hours. The reaction was cool ed and evaporated to
gl ve the title C%msqu Suml\lm %t&sm%ﬂ M@LQQLI VMimRUQMEfcrLMﬂJ fhﬁlrcétm{«!ri fication.

Exarrpl e 38 S 00 iclpdes twe prigary eprridors 201a, 70Ibdls)oscd ong the core 912 and

1, 3- bi s(4- (4- ani AEPREBYILH Y232 71" Sopriop yrimidin-4-ylanin
o)phenyl)urea To*ﬁ“%b%ﬂ??@ﬁ“ﬂﬂ“?ﬂ%‘ﬂ?ﬁﬂﬁ%ﬂ“ﬁPgﬁfﬁi eﬁmt %y {97 ngy, 0.094
mol ) in d|chIor@wemhamem(m@mwtycarww@bhwwéWbéTaW&ﬁémﬁﬁ§@ﬁﬁﬂed TFA (1 )
and the reaction M8s.shi tigd @lni OO @Rpeat Up ésofsoror 8fostricnut es.  The

reacti on was evaplg L@r& @dww? ulufg; p@r@{tt chL lh% 7r4e\fe(ﬁ1&ﬁmgph@§&ﬂ(eays 8)

chr omat ogr aphy el 7“[]} Sggtunhc. althoug hg({t %gx neﬂ sys?éth‘(KOto fmbgrcwotllbﬂgge c@m ter ( 0.1%

TFA) : acetonitril € an escntonltrlle Most
of the sol vent \A/d%‘”“é%fﬁ‘(‘ff‘éﬂ"‘éﬁ”‘)l%t‘t cé’l““t“\/y?mm‘“f’snlg7 'h &YL‘&“‘ %e and washed with

saturat ed NaHC q o8:ve PihyefepprSOie sysip ¢ figpregior fdé‘{}‘éi‘ﬁ‘btf“é‘%{éﬁmﬁﬁﬂbeéﬁ??cent rated to
give the title caompoundir(Shd Sn Figre sS4y &P dyudesti NV (BOO*NHz, DVBO- D6) d
ppm 1. 33 (d, J=6..9Q2hk214b0dplkd Ba dBespondBrg B thdiyh fikth difpn BnBBrefs4922 H) 6. 51 (d,
J=8.46 Hz, 2 H) 6’4‘%4A gl‘gh Llc‘}n c&n%ﬁdrmﬂhgﬂpwm the ch%“l(_dcm usz-Uﬁm 46 Hz, 2 H) 7.23 (dd,

J=8. 82 2.21 HZ Cr 10\1 a ild th chd m] Lr621 HZ 1 H)
8. 55 (S 1 H) 8. 71 umcés bc1gzo(qddéo t‘ggy;l-ul'&;h zrhﬁs . 00 F_

H) +, EX&er' e 4 5 only includes six Clean connect areas 349 coupqm to the col_«,D""W this’is gnII:'y an m z 831 ( M+
4,4"-(4-am no phemyivs.ile fsairmy30y con Betudppagmmber of clpag et 7 35 r "8G 2, 3- d] pyri mi di n

_4- yl)- [1,1"; 4" ihe's}ste@nqplhanmiydd +3 :Strenchi iaiiigurs & Exveerep kagh of jhe clean connect

4,4"-Di chl or o- 3 30 i b4 Oaelnl20d depicfbl in Fis]ed sekcplenyslc cdypdred il edebenzene (200 nyg,

0.606 nmol), 4- Chémogegmémn 175 q,meyI[mﬁlpm @m@&brq,m(ez&al Pl oruk. 273 nmol ), and

Pd( PPh3)4 (35 J § are yigstrated 5C cma C oc%nve l%§5uzr QoInJe by Na2CC3 (321
my, 3.03 mmol). Eﬂ\?f—““f‘%“tfmszg vygt tdaq’ fqg ar 19\cgl\ﬁgnd the mxture

was bubbl ed wi th mgticfl gpbodiagt Oﬁi“ﬁ‘lfifné’gnemlglé i”éﬂ'ayé’%‘ “?Jc’tssamﬁasst”met 99™C for 30 min in
a mcrowave reactttanfrctuiAspitca}*>g'et€fa1Fr“t’ﬁ%h@ﬂe seyfe: JFEEED- PreEtecs or med. Wat er and

dichl oromet hane ygy gg%ﬂhemgcotnpﬁmm%k%@yma@&toneae%@pdmwygm
di chl or onet hane qﬂnden%gpqs%;dryat ed to give the

title conpound as‘“"é&“bfe ”’8}’1{““‘15’“%%?%9 'fa‘:hd) f&g%g C°n§
further purificatiwed EXasmse Aot one of the primary ¢orm
4, 4" - (4- ani no- phemyhagw bifitagiydny. 18 m3e cogfiorrt $79 <A pe fixeglty pogpl ed toghe gty phenyl To a
sol ution of the P10 Ghu G rerbalc0dmpieasvpd g bd AcedI2ZoPleing he Bys@U2AnT®d] ) in DMF (3.0
nm) were added 4- %ﬁ%@ﬂ;&nﬁh RinRloreC16:Lonal 27110t 28 Raid i Eoyentands pot assi um

carbonate (206 M, L, omwareal@}sag}gseéwh&nmgs%anm@fgnata%\tp@gum 90 Cfor 1.5
hours and then Stl rr at Sauhm elOLPl{lgTi,On IUL?I?OHOI{I e mgxture was

extracted with di ‘er?ie‘(ﬂ%*‘t)‘\”?‘é’f‘yhéﬁ%“‘“ﬁ‘ﬁ {"Br éci pi tate formed
in the di chl or omektemevextiy2dci’ %‘&eﬁl’f‘i‘ ﬁ?ﬁ”%ﬁﬁ‘s ?t“hfagasﬁf%{}we&& id was col | ected
by filtration andaliaiing thelfajseth 1¢ e cpr DY iodrurt thigant jotrkgiong @rifsotiiet (90 ng, 25%

yi el d) . Exanpl e 4C

4,4"-(4-tert-butoxycarbonyl am no- phenyksul fanyl)-3,3"-dinitro-[ 1, 1';4",
1" Jt er phenyl Boc HBoc The product from Exanple 4B (75 ng, 0.132 mmol) was
suspended in dioxane (4.0 nL) and di-tert-butyl dicarbonate was added (100
ng, 0.457 mmol) and the m xture was heated to 90 C. After 2 hours, nore
di-tert-butyl dicarbonate (190 ng, 0.867 mml) was added and the m xture
was heated at 90 C overnight. The reaction was evaporated to give the title
conmpound as a brown sem -solid, which was used wi t hout further
purification. Exanple 4D 4,4"-(4-tert-butoxycarbonyl am no- phenyl sul fanyl) -
[1,1 ';4", 1"]terphenyl -3, 3"-di am ne Bo

c’iors 7013 ?Or}b V}BS used wi t hout



HBoc To a suspension of the product from Exanple 4C (100 ng, 0.130 mmol) in
THF (2.0 m.), EtOH (2.0 n.), and water (0.6 nL) m xture were added Fe (72.8
ng, 1.304wonoiojo7assd ammoni um chl oride (34.9 ny, 0.652 mrorjusased/otdre4 m xt ur e
was heated at 90 C for 1.5 hours. DVF was added and the m xture was heated
to 50-60 C and the mxture was filtered and solids were rinsed with warm
DMF. Then DMF filtrate was evaporated to a brown sem -solid. The solid was
extracted with ethyl acetate and washed with water. Dried over MgSO t,
filtered and evaporated to yield the title conpound as a brown solid (90
ng) and the product was used wi thout further purification. Exanple 4E

, 4" - (4-tert-but oxycarbonyl am no- phenyl sul fanyl )-N<3*, N*3"*- (7-i sopropyl pyr
ido[2,3-d]pyrimdin- 4-yl)- [1,1;4", 1"]terphenyl-3 ,3"-diam neTo a
suspensi on of the product from Exanple 4D (80 ng, 0.1 13 mol) in AcCH (3.0
m.) was added
(E)-N -(3-cyano-6-isopropyl pyridin-2-yl)-N, N-di net hyl form m dam de (53.8

my, 0.249 mmol) and, dhs%mmz@tura%mvg@;;mm gmth,n&.gw@.rremh@%eﬁh oi | bath at 120
C for 15 m nutes. e react | on s extracted

with dichl or onet hawﬁél Léﬁdonmct 1rcasd4*) ?ot{ﬁ: ltltc,?lt, passt\;c chogkcbrfce%sonnt&?uww over NQSO t
filtered and evapWtBtcatrrosyil@ddefopae epropa 2Fotyctiner @y & Brsin sol i d (110
ng) and the produet »M/asms‘usedtovshct:r’rtmutiertumlttshewempbprdb#ﬂlcwacm agn.l499Exanpl e 4F

, 4" -(4-am no phen,yb§ul B9y abdNE St rdNFede ot frsibrS DPUpPYliYduic do[ 2, 3- d] pyrim din
-4-yl)- [1, Iml&)@nm%nwﬂn‘%,h3.Cpm@mhmdtm@mmmu@rﬁ@fmJ@garrpl e 4E ( 110

ng 0 105 rle) (,Ol'mLLt H HEY 9117 lngj(/lL{Ll’Qlci O and 1nolud((?g;§ht1mge\crv fg QITL oflrd‘?wnand TFA (2 rn_)
and the sol ution f ure for m nutes. The

sol vent was evapo?"ét“éd“é‘r‘??i“efCH%“ ‘f'%@l%‘d’?ﬁﬂié d BS?E"E’ Set'dd WI t h 30% MeCH i n
di chl or onet hane apthonwasieehivtd berdnd (NRREEBhe wedneets overniMysO t, filtered and
evapor ated. Purif LyQ%Iv'o@Pe cprMec@nB QMIO%QErQQ%YW}&le% ulrtl &@ecg@tlo uﬁ' Ut l ng with 0-10%

MeOH i n di chl oronet h Lhe title conpound as a Liaht yellow solid (22
my, 25%yield). 1P d%’oéﬁ/ﬁz Bkiédi Rt 18" ¢ “‘% ,'8.88 (d, J=8.1

Hz, 2H) 8. 56 (S m?xl_ﬂned te]sat?g (cllﬁm az Hjandar? su<?hSaS tngolthaf_ﬁan llr?tdléiirds( m 4H) 7 14 (d
J=8.5 Hz, 4H) 6. gs:tus{e(}jhure@abme /quch 211.[)1(1(:011601 ildrce das usghgrein lstarea@H)s 5.53 (S, 4H)’
3.20 (m 2H), 1. 3dt {ahyindivacOrdbize, wit 2Han silNBarfESIT)e unbiErol8dGea (Vi) +. Exanpl e 5

N, N - (et hane- 1, 2- Q:inyllk) &i\&t(té‘To(oge'oarﬁl].r&%h@v@)ﬂcﬁlhis QS)% VlBCOﬁtrZHei:l SApT Opyl pyr |d0[ 2, 3- d]
pyr i rn( 2' 2 4( eﬁ:ﬁh@tmﬁéc&n@d‘[}r&bm@ulta}éz(lhmyover facilities 283 can be ad 1ptcd to lreg:ﬁ/g(;nlejl S( 5. ( 7. sopr op
yl pyrl dO[ 2 3- d] p(ilrmorc g.l I A e]nSl orcaﬁa um%ltYe%%pmﬁ?nt tgﬁlrbm 11 P %atl%n( sul f anedi yl )bl 5(4
1- phenyl ene) di car *t?éf‘ﬁ‘ﬁt‘%““’l’i‘i ”‘é“’é@‘f 5&1‘?‘1“8?1‘%1‘““% ‘I’i‘é’“ﬁf“iﬁa‘if&'f“ %P Exanpl e | E (50
mg, 0.094 mmol) i nBWBOERceGes ey icave e vhiddeeicattidbenatirani teée( 6. 4 nL, 0. 095
nol ), HATU ( 39. Suolffg ar@s 24 0Ahe R J0,depkdtddiin Gigurdd &3 6s ((HBedvh jhe B-RB2 Mol ), and t he
mxture was stirrgdodiut QM SORNEEALMES Ayt 4 pikd@ o SRk tmpgeniBt €1 i al  Was

consuned. Additi Or@lldlp% gde@e%mikrcgmoﬁé@ﬁp!ogml,Ehcﬁé,pwma, awdde2@94 mmol ), HATU
(39.5 ng, 0.104 o wer e added and

h N tgcl a(?th %, h 026r8at ng;goln%lca
the reaction was e?m?féﬁm¥”‘” ot e SR WaET & ffed with et hyl
acetate and washeticetite PyHE fopdgimeaigied cprios 45 girayt TREZPSER e % | t er ed and
evapor at ed. Puri f #4¢at norr dytieltr ionetico g dphiyed gnvesith klgecgelissebut ing with (4%
to 7% nmet hanol i nadbhlookoreithangjvgame Bhe uk tighl-iendiciormpbgrd <4100 ng, 91%
yl el d) as a li ght be%cﬁll &e@Wag'anllér gcntxcllH) t%ng(e@g(bcxww mméﬁa@'h%}ldedf ppm 1.32 (d
J=6.87 Hz, 12 H) .mé (s, 18 H 3.39 (s, 4 H 6.94 (d, J=8.09 Hz, 2 H) 7.30
(d, J=8. 70 Hz, 4 .48 (d, J 8 54 Hz, 4 H 7.59 (d, J=8.09 Hz, 2 H) 7.66
(d, J=8.09 Hz, m9ll7.584re(e®qgtozia&iy5,81§Ey4en(2§9is Rrtfef)dis@cBigm (hgsystchs H) 8. 81 (d,
J=8.39 Hz, 2 H) 910530 deSribedabdwd) in h) 1hd RreC 8, incBdebvo seddic (ESbpordiz212088 (M + H) +.
Exanpl e
5BN, N - (et hane- 1, 2-di yl ) bi s(4-(4-am nophenyl t hi 0)-3-(7-isopropyl pyrido[ 2, 3-
d] pyri mdi n-4- ylam no) benzam de) The product from Exanpl e 5A was di ssol ve
in dichloronethane (2.0 nL) and TFA (2.0 nlL) and the m xture was stirred at
roomtenperature for 1 hour. The sol vent was evaporated and NHAOH was added
and the m xture was evaporated to dryness. Purification by prep TLC (10%
met hanol in dichl oronethane) gave the title conpound (28 ny, 36%yield) as
a yellow solid. 1H NVR (300 MHz, DVMSO-D6) d ppm 1.32 (d, J=6.99 Hz, 12 H)
5.55 (s, 4 H 6.60 (d, J=8.46 Hz, 4 H 6.75 (d, J=8.09 Hz, 2 H 7.10 (d,
J=8.46 Hz, 4 H 7.57 (s, 4 H 7.76 (s, 2 H 8.50 (s, 4 H 8.80 (d, J=5.52
Hz, 2 H. M5 (ESI) nmlz 888 (M+ H+. Exanple 6
pi per azi ne-1, 4-di yl bi s((4- (4-am nophenyl t hio)-3-(7-isopropyl pyrido[2, 3-d] py
rimdin-4-



yl am no) phenyl ) net hanone) Exanple 6A tert-butyl
4-(2-(7-isopropyl pyrido[ 2, 3-d] pyri mdi n-4-yl am no) - 4- ( pi perazi ne- 1-
car bonyl )wbenyw/a7hise) phenyl carbamat e To a sol ution of thecprsdueednom
Exanple 1E (100 ng, 0.188 mml) in DMSO (2.0 nL) were added pi perazine (16
ng, 0.188 mmol), HATU (79 ng, 0.207 mmol) and Huni gs base (100 nmL, O0.564
nmmol ) and the m xture was stirred at roomtenperature until the starting
mat eri al was consuned. Additional product from Exanple IE (100 ng, 0.188
mol ), HATU (79 ng, 0.212 mmol), and Huni gs base (100 ni, 0.564 nmol), were
added and the reaction was stirred for 2 hours. The reaction was dil uted
with ethyl acetate and washed water. Dried over Na2SO, filtered
andevaporated. Purification by chromatography on silica gel eluting with
(10% net hanol in dichl oronethane) gave the title conpound (150 ng) as a
yel l ow solid. Exanple 6B tert-butyl 4,4'-(4,4"-(piperazine-
1, 4-di yl bi s(oxonet hyl ene)) bi s(2-(7-1isopropyl pyrido[ 2, 3-d] pyri m di n-
4-yl am no) -4, 1- ph%nxllns%n@,) R st(l.%,tmqmmlmagﬁmm twh upbc%m%llc@pe)dl car banmat e
To a sol ution of ;ﬁ ,,Brod uct from Ex: ) in DW
el

(1 0 rT'L) and pyrl dl ‘flf tjmlgﬁ_ﬂj otf,u.ho er %d%dltcébﬂ%m‘(uéﬁ fn‘()\ldc 61‘%1106(.? mol ) and t he
product from Exan{ Pé““‘f“EOf(biy?'”? dﬁb“d”dol"ﬁt?g““?ﬂﬁ‘ﬁf“) cagfyfere ‘f“ﬁ’é““rﬁ Ature was stirred
at room t enper at utieb iowephpghbat it Thied gho bytentoo weis creyapdr atedorand t he resi due
was suspended in aBpdiaNathas chhens@bi d2vas el eebedi usicrgbieent ri f ugati on

gave t he title Com%uagd()()(ch% )mmppléjw/%)ﬂdﬂéng)vmc chy@m ot @er{})l hper azi ne-

1 4 dl yl bl S((4 (4() [& )LI]]O&C 11 ()ll()n aru OHHLL () ¢ CX1 ﬂQ(,p LQY( QL? 3 d] pyrl m dl n 4-
yl am no) phenyl) iam L?' Skl d& &dt tl' Eﬁ . 1 s dissolved in TFA

(1.0 nL) and d| cht’gi' ‘(Sf‘f'fé‘t“ﬁ‘éﬁféhcf'i‘“éymﬁﬁma%’?i’e ™ ktch‘f"’%“e’\A?agu'd[bﬁen allowed to
stir at room tenperhidiprhe efdoreorg coppenent 2 2phe lestitteg Bvite UiRis™ Bygpor at ed and NH4ACOH

was added and them@mxtlu& o\f\@@mr@éx@mmﬁ(ﬁgmgrgmgwpgls&meﬁzuﬂ;ohsfolfcatl on by

precipitation from ltle co Ind (12,1 94@6y|eld) as a
yell ow solid. 1H Nhﬁ‘mﬁﬁlm“ wﬁfﬁgcﬁ%§ dbgb gm§ (d, o ngg% 12 H 3.14
- 3.24 (m 2 H) 3F‘%‘£f C@lymgl‘.epﬁneganeceto hgsyst%n %de%cteéf F(ga‘nsSjndé a% Hz, 4 H) 6. 79
(d J=5.15 Hz, tHjcf(’?» [n_‘gietelﬁthcrg)#\g )Sbelcqzeateckl H) 7.23 (S 2 H) 7. 41 (S, 2 H)
7.61 (d J=6.99 H%O‘)S]Z [ll_Qs fag 'th§ esgmgdlscl%urt'has &scﬁ!ﬂ}d (4@0115 s';lfs“tégs %SIO(HEOO 480 H) 10.1 1 (S

2 H) VB (ESI) m\%\]crm movable, g- 114 ﬁ!ﬁp connected r copnegtable to a core 12,11

N- (4- (4- ani nophenyI't'hi"6Y~"3=( 7= I sopi op 5 FG°0y¥] A di n- 4- yl ani no) phe
nyl)-3-(7- |soproﬁyﬁﬁy?FHEF?“@mﬁib§¥?%ﬁﬁ?ﬁ*24 Vdﬂ?ﬁb?%éﬁ?anldeExanple 7A
met hyl 3- (7-i soprépykpyriddels2ha3ord] py+ Pifi4d inedgedppsgipinoysbehzoat e To net hyl
3-am nobenzoat e (04530 ganaBen3ive pmBdingentd a¥ysa® @dnitgct@ Miadoral @ witlt)e was added

(B)-N -(3- cyano- SeinS0pssQPy Rydi@icdiud 1) icadlsoNe dineiiftydf @r m mi dam de (0. 71

g, 3.31 mol ) and l}gphe% tomc)ﬁyylrllelly\@@ 4$4tﬁlml;1 Eb%g tcao%taxg'%goxxgd\taggoeszs%chI:Q nutes. Reaction
m xture was cool ed to room t Wat er was added

and solid was col f|0r cxa{ngc adbantagres aPFaate?wnlYll uthZl%ﬂge f(%rce 0 é{a‘, 18 to dQJvqu)ﬁr omat ogr aphy on
silica gel elutint"PHer V?B@Gﬁﬁ?ﬁ%ﬁ@F“?ﬁ“ﬂW@ﬁF8”8H%fﬁ§ﬁ%mbave the title
conpound (1.05 g,re988¥icel d). Exanple 7B

3- ( 7-is opr opy ! pyr [b(gtg[ %br e%ag%lp%gdrm g’lxzny cﬁplég ag‘meﬂa(R)eQr@&égénpof gteQx The pr oduct
from Exanple 7A (1 sol ve Inbﬁkk .0 nL) and water

dj s
(12.0 m.) and Li 0¥ €% mWﬁ““”%“?@ %ﬁ%??“$“bmmwﬁmﬁ°m ‘e reactlon was
stirred at roont efyey atbirr &R iPghtc 2 REACH T biFuascHEntY 4 zed with 1IN HO
and extracted w timoetphlydur@ddetataeupreDiorkad cotfy & Walg B@p ¢ illufuptkster ed and
concentrated to gGineubd@cHidgtdie 30 0mpedn 6ho ¢did D@l 2 pixappbeing C t ert - but yl

4-(2-(7-1sopr opylopwsmquseﬁmsuhpy]rylomcg;oaz s h AR ) s { AwbidimhySOPr opyl pyri do[

2,3- d]pyrimdin-4-yl am .nojbe zci 0 r!oo}(pg(%nyol,ags pamate To a
solution of the prdﬁu@tlp 128 dg%gé% ?%gugw ¢ : a:)E)rrrol) in DMSO (2.0

m.) were added the product fron1Exaane 2A (40 ng, 0 084 mol ), HATU (31.8
ng, 0.084 mmol), and Huni gs base (56 my, 0.318 nmol), and the m xture was
stirred at roomtenperature for 24 hours. Additional HATU (39.5 ng, 0.104
mol ), and Huni gs base (50 nmi, 0.282 nmmol) were added and the reaction was
stirred for 48 hours. Added nore HATU (39.5 ng, 0.104 nmol) and heated at
45 C for 8 hours. Added nore HATU (39.5 ng, 0.104 nmmol) and stirred
overni ght at roomtenperature. Water was added and the product was
collected by filtration. Purification by chronmatography on



silica gel eluting wth (0%to 5% nethanol in dichloronmethane) gave the
title conpound (40 ng, 63%yield). Exanple 7D

N- (4- (4- awOorropesssPt hi 0) - 3- (7-i sopropyl pyri do[ 2, 3- d] pyr iPairdiSaecd/gd2a4ri no) phe
nyl)-3-(7- isopropyl pyrido[ 2, 3-d] pyri m di n-4-yl am no) benzam de The product
from Exanple 7C (40 ng, 0.050 mmol) was dissolved in dioxane (2.0 nL) and
AM HCO in dioxane (0.25 nlL) was added. This solution was stirred at room
tenperature overnight. The solid HC salt of the product was filtered off

t hen dissolved in nmethanol and added to saturated NaHCOs. Extracted with
ethyl acetate and evaporated. Purification by chromatography on silica gel
eluting with (0% to 30% net hanol in dichloronethane) gave the title
conmpound (13 ng, 37%yield). 1HNWVR (300 MHz, DMSO-D6) d ppm 1.36 (dd,
J=6.80, 4.23 Hz, 12 H 3.20 - 3.30 (m 2 H) 6.57 (d, J=8.46 Hz, 2 H 7.04 -
7.12 (m 3 H 7.60 - 7.70 (m 2 H) 7.82 - 7.95 (m 3 H 8.00 - 808 (m 2
H)8.29(s,1|—|)883-893(m H)909(d J=12.50 Hz, 1 H 9.17 (d,

J 7 72 HZ 414845 S lI‘l an 15con e o] OMTCC 0 NB (ESI) mz
693 (M + H)+ u)ul«ﬁnu&n, mNng%gt 5“ ( (i%i/ ;]II_D.dt;]D;]l'\ '@? {:(erse rn:lL tTH)kr

1 2-di yI )bl S( 2. (4”()'é.ll°{10ﬁ0bh(e\ﬁwkt ﬁm Hhsdc,scn tion mdc aims may refer to a first docking

1- phenyl ene)) bi s (<Pl SB‘BF%W"‘%)‘VF‘Fﬁ?){”?s“g“’Cﬂ’]pﬁ)'v'f’t“lnl‘ﬁ/EfIPWmZIS AhiE8) The title
conmpound can be poepatseéakiycolfa rg tiesl phintmgned spfd Pdrwradstheomg- 2- ni t r obenzene
with ethynyltri rrEJony)I Siid- N @obye ( SANOIASIM Whan (F@RCT4 iOnntt&l A Ge @reS Ui t abl e

cat al ySt Pd Cata‘J 5'%1}:&(1%&1'&@(,%(1;?9;(Pﬂ}ﬁ)%a&"gcoﬁg(ﬂ%&gtwﬁdﬁflmy be errpl Oyed or

generated in si tu usLn St SUG ga6dd, O Pd2(dba) 3 and
or ganophosphor ous™f’ fb‘énycfoupﬁﬂo ‘h‘“"“P%ﬁffyr t ‘IS( DE%P gp\%} kﬁ i atively, a Cu

(1) catalyst ray Be's B B3t busiibHh 4a "‘(3[?““61 Pf)rso‘i“iﬂ&i"'&’e"“s ﬁé‘”ﬁi‘f‘t‘ ons may be
conduct ed wi t h addy 1t ghthofreadobds e!lg gt hin KROOB W KBPER< 6F P2 ami ne base such
as triethylam ne wiveduaipgh Scldasdubn g igokasent such as THF or DWMF. The
trimethylsilyl (TIVB protectjn e renmpved 9, & base such as
K2CO8 in a sol venf®Judi™ ““O“F?]e’th%&% ]OH(E‘U Sn%\iﬁ—g {8 Broduee “ﬁl “eg?fg

1- f | uor o- 2- ni t r obenF e rfdis copbedeidBffthY SoROGALAT A & ?‘é‘ééf‘i“‘lﬁ‘ﬁs Bet ween

1-f | uor 0- 4- i odo- 2«midng Olyenz émethaned: @ekat fpjnsAl © it bd BitoFe-2befPitef obenzene may
be conduct ed unden: bhendnaloege usncanfdint doains 3430vhtchie soink fmgbdingaepl i ng to form
1, 2- bi S( 4-f1 uoro- L%uld 1EUIuticrlQQh§:nys g)n@tﬂhM(nﬁ)d dlg;@sum M@gﬁh vma,yfobﬂm@onduct ed

concurrent| y to gtl 1\1lser ?0 €X¢ Fe \IV cngghggqursﬁovgd’mt§p%gt%§£lztléatﬁ‘lhj: %peﬁ'o gl ve
non-symetric products. e uori de and nitro su ed product may be

reacted with al kyqockmé?o%l 391, '\?d:,%céttdeni_matél}_ariﬂ: perS(Imne Cﬁn 1CCCSD[ fﬁgerstltxal henol s, or

t hi ophenol s usi ngmaches e 4R ke IRXCER B PEHIcYPe dBFAEEFH°h sol vent such as
THF or DVF. Nitr congroupsitngyneloencreegiiraed. tlos ferrrerity thgrisgpss: marsi ng Pd or Raney
N catal yzed hydrogenabii@idefkcutis liRgdd@ne, arauheﬂmeeemmes@&NMG HCl , or
acetic acid, and further functionalized t1 e (y N rrJPQIHnd usi ng the
processes descri HAH dr U EoKRp e RPTSE éfss‘%ﬁ’ﬁ’e UBI T ERE 1o

20070232627, 200709558 ane 20rPI32845(>) %”aWWGB%/“iB@?SS Sl mlarly,

1- chl or 0- 4- i odo- 2xpikt ahenziene, (franytrityead gsiadgadilutidn bulfst @ravirigticrat erial to
prepare the titl engempoundaeta this dxanphieensTha ifiedb@wiings compounds wer e

al so prepared accg é%ﬁgnmpm@ckm QLSS S BAEL Dot el fLuFlEX BLE

I\/ANUFAC-I-URI NG SYS can [& Wi UuIpme: I'}OS] 10131 lrhl %‘\ré O\IS 10001 1
Priority is clai rre‘a“"fmzlfg RE 8\}1|pglchnr§8c|5%p 't Ap r{Dcatl on No. f>l

/140,339. filed D@E@ﬁﬁ@ﬁ“?@“dﬁbﬁgﬂméWd“U”§b”5W8V‘P%?&ﬁéombatent Appl i cati on
No. 61.'227.658. $w%edﬂﬁdﬁV*@QmQQEGQWmeheﬂeﬁwﬁWém66HP@W?@%bf each ot which
are hereby i ncor petat edr brer gidifonby, whefte HemCuipnfeh Bl ©provideeolaNVENTI ON [ 0002]
The invention rel ghesy 19 p@ifdn@td il AR, cquipkibsk dbovpmodyrat pcinak ki - t echnol ogy,
expandabl e facility for manufacturing products, such as biol ogicals,
pharmaceuticals or chem cals, and manufacturing processes using el enents of
such a facility. BACKGROUND | 0003| Conyentional manufacturing facilities
for the production of biologicals, pharmaceuticals and chemcals (e.g.,
drugs) are typically designed for a specific type of product and utilize

fi xed production conponents and systens. Generally, different types of
technol ogi es or products e.g. manmal i an cell production of proteins, versus
manmmal i an cel | propagation of viruses, versus bacterial protein production,
require construction o f entirely different manufacturing facilities or
manuf acturing suites within a manufacturing facility. Significant anmounts
of time generally are required to construct, reconfigure or upgrade a
manufacturing facility, as well as to conplete a changeover



process (e.g., cleaning) between manufacturing canpaigns of simlar or
different products. Sone manufacturing facilities may house nmultiple

manuf act woreglasises to al |l ow paral | el nmanufacturing campaiUsAE9/069204
limtations remain in this configuration, such as for exanple, the tine
required to convert or nodify a particular manufacturing suite for use in
manuf acturing a different product (e.g., different technol ogi es or types of
products), as well as to conplete a changeover process (e.g., cleaning)

bet ween manuf acturing canpaigns of simlar or different products. In
addition, the potential for cross-contamnm nation between different types of
technol ogy or products nmay limt the ability to house parallel production
systens within the sane facility. SUMWARY OF THE DI SCLOSIi RK 10004 1 The

i nvention provides a manufacturing systemconprising (a) a core that is
adapted to supply utilities for nultiple manufacturing processes and
preferably is capabl e of high capacity supply, (b) and at |east two, three,

f Our f I Ve SI X AEUVEerRyY "the Coo 1r, Wil IIS g < Raﬁmxrrg ur mrlgd(m f@lb]l Vng'nu.r aCt url ng bays
adapted to be rengva p“ oo Nng ’H core %B.“ug% d for receiving the

y
utilities SUpp| i eHwnf\\ l'émdtrﬂlépogiﬁfémww h\/loécour storm dln, hmmishl n the wor kspace
defined by each Uaydm@ﬁ@ﬁ@“F§mad®a@PPT%vﬁ?%Wé%%ﬁ$bFﬁfﬁ@”%ﬂ%%or nor e
manuf act uri ng pr ooesPesipwsor gpy kidon shiorlingtaepsat gfst rripasuficaetbarf ng pr ocesses,
whi ch can Opti Onaduln%rct?ﬁe(pﬁtﬁljs@dﬁ%dcd&cn cpalrnalallm@lhc mﬂl_llﬂzeoffvlﬁlﬁsillzcjllfhylormy Corrpri se a
plurality of compgnent.S...eaeh, ok .tm @ﬂm&%&fv@crurww@@%osgrm JWRL.&c pOrtions or

steps of a chem cal, blolog] har maceut i ical. or sonme other
costs, and u..\f.hcncratl 1sfvclf af mcrc. 1sc e overall efficiency of the sys lniml
manuf act uri ng process. uring systemoptionally includes a

plurality of cIeauwuonmgﬁbja@aasmp@Smfmom@dmadpamenvm@d>Uhémhanufacturlng
bays when connect gglictcbed B G Gerd @l FEAB1E, 10| hd NEprACESSS nh@etihe manuf act uring

bays and/ or pr ovi tgels )(aipgé‘(nn ﬁguge% Il(g\revemgrll&gdst:ﬂgsolﬂg 1lmld!ﬁL(Mo connections

gmﬁﬂ
between the core 19&1%6 varjous eatures relat dto r I n cotgne t%rea Jﬂ@an OF U pcr%oc&m ri ng SySt em
further optional 'Y ¢cl d pi'u of u col I ars’ positioned

p
above the bays mh@%“%éﬂn@&ﬁ@&“ﬁ@”?ﬁ%“%%?ﬁ“?ﬁ? §ﬂﬁ5l9?ﬁ§gﬁﬂﬁ or nore
utilities to the traypgm @ cq futhqindds cotnbrangfoesropeeraforage w6 49 o The manuf act uri ng
system opti onal | ymEQmpspbEBSupRN@gkink Whqrs 30T pribror pefoholsdemergineas where a novabl e
bay can be cl eane{doccs@ﬂﬁithc\/mﬁ{b@ b@pili anableyant B@o€O Mnk giMyadn soma0f conmponent s

that performthe ff%,m.mcw(m@gn@%rrs?oqaﬁﬁm ummm&gewmy@gm sigps of
manuf act uri ng processe nufacturlng system

Nt ed
optional |y conpri&8gs amﬁfgﬁﬁ“mﬁﬁaufg’y#gagd”emmmac BFJ°Connect ed to the one
or nore novabl e nammfa@ﬁﬂ%ﬂmgmba%&mmhomedh&ﬁh@hg@ﬂ@u@@SESd@@nerated during
a manufacturi ng pLo& ﬁl§'§ut1ht£bt@ thgll;a?slwnhotltqgmgme %Qafclgﬂgﬁglar\ﬁﬂﬁgsalbkds pr ef er abl Yy

| solated fromthe t%relferehcs pFlvure 6tﬁ3 35{1(?)!:3(1.5 &Q%MVQ@IEG épencgto h?s score. 10005]
The i nvention aIso rovi des- met %ot g(ggpé%gts that utilize

one or more of tH& cﬁﬁﬁﬁﬂ@ﬁT@”%Fmgm%ﬁ“nmﬁﬁﬁm ’Stem The systens
and net hods of t heeidventicoipPividthetld Mdrmer &Bf‘ﬁéﬁgwf¥ i ncl udi ng
flexibility and the»ab@ﬁ%mymﬁomwadaﬂgmnheﬂﬂHﬁémaﬁﬁb®®§ﬁ46%Wbeconfiguring
manuf act uri ng fr om @Heoi @ehnod.agyo andisars, pr.atuat cdhipuaicdiafifaer ent t echnol ogy
and/ or product (e mgeommme%tvakd\la%zon&@shbﬁ,myaasmdfe%agagmmg cell's,insect

host cells, mammalian host cells N t «TRIMRLLAN host cel I's
produci ng Vi rus, Pmn{leWf y‘b"ﬁ4qg i gd?&gjgmgat d%nemer nor e

efficient technolﬁ@?“Oﬁﬁﬂfé?l%ﬁa ﬂ A P&HU%P“%%B%gW%%? 9""Ci ncr easi ng or
decreasi ng produo@vmﬂFWb%Cﬁavéhm%@%%”f@mﬁd““@@ﬁmﬁﬂﬁdw?WBB L, 5,000L to
20,000 L or vice aessa) for andplorngdecr easi ng t he changeover tlne froma first
batch production run to a second batch production run, which nay be of the
same or a different type of production run as the first production run,

and- or changing from manufacturing suitable for prc-clinical purposes
(GP. or Good Laboratory Practice) to manufacturing suitable for FDA or

ot her governnent regul atory agency approved therapeutics (Gw, or Good
Manuf acturing Practice), or vice versa. 10006) In addition, the systens and
met hods of the invention provide the advantage of efficiently operating the
manuf acturing systemat full capacity with all avail abl e manufacturing bays
operating. For exanple, manufacturing processes utilizing different

t echnol ogi es can each be perfornmed in parallel, and/or GLP and G VIP

manuf acturing can be perfornmed in parallel, and/or small scale (e.g.,
teaching or pilot scale) and | arge scal e manufacturing can be perfornmed in
parallel, e.g. by operating nultiple manufacturing bays that have different
configurations. The systens and net hods offer the additional benefit of
permtting ready expansion from|ow production capacity to higher
producti on



capacity by adding nore simlar or identical bays. Down tine is mnimzed,
particularly by utilizing the holding area to prepare manufacturing bays,
because pwodonxi7sss9can be switched from one product to &aDiusesosabirost

i mredi ately by di sconnecting one bay fromthe core and reconnecting a
second bay to the core. For exanple, the manufacturing system can

manuf acture one product for a period of tine (e.g., 1, 2, 3 weeks, 1, 2, 3,
4, 56, 7, 8, 9, 10, 11 or 12 nonths), and a second product for the next
period of time (e.g., 1, 2, 3 weeks, 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11 or 12
nonths), and a third product for the third period of tine. As one exanple,

t he manuf acturing system can nmanufacture one product for one nonth, and a
second product for the next nonth. As another exanple, the manufacturing
system can manuf acture one product for two nonths, a second product for the
next nonth, and a third product for the next two nonths, and so on in any
conbi nation of tine periods and products. Alternatively, the fust, second

and t hl rd pr OdUCt 9L an LV\HOU mel \nsasopr\r;ue\LQAL Ln!m m&ug‘nﬁ\guéllc){scnﬂ L:r%(]natl Vel y or I n
addition, the nansfd WPE R é'g ma used for the manufacturing of a

batch of a first dedUET”Pgmﬁﬁl*%Fh%H%“”$ ol ‘B m“‘mm”mﬁﬁébtlng the first
bay fromthe coreﬂandmemﬁn@CFWﬁqdesEe%de%UV“ﬂBmfﬁemﬁbwe wherein the
second bay may bemusedmhdmuhnennanmﬁ&@mm¢¢ﬂ@mb¢mabatch of the first product

g_::]daastelc‘;“o::]g E;;dg$(¥] Y(%e \‘,ﬁ]}lg thL% 1yf)0f the ve lYOlIS un%(?imm%/oi pC SYS q,]ﬂ§($(fsa§?] ltj( caéhltéltggr T lr:]ng; hg gg{ gh

o f the first produetn spdgy ‘se‘é‘dhsd“b? ‘d’dd‘étd”“d}””:i ‘f Wi g pPBauet”. Bat ch
manuf act uri ng mayorbebapsepaiat @drrdyit mpsbiqralirep-of wi's egrytioe®i red period of time
and/ or combi nat i 0ORu@fe, ipr@EAUEEE: he Skt thaolkyppce herigan® codnfdilgur at i ons and

net hods apply V\'he»(&s&@%u cl)JdSbE incr@ 8€0 Rebmmbde e QfaciBERRBAUT act uri ng

processes r ef er encecgscs an ﬁr th@ ex m% Qngrqs;odsgﬂ@ b% c0§15 @B&rcgid 1PN &k al |
manuf act uri ng process i nal product or internedi ate product

(e.g. where the fie T“%P%gdﬁfw“ggﬁgﬁsmproduct or third product are
i nternedi ate produabtis, TRordghieniiate - sdagesuefin mamish adtraroe, produced en
route to the fi naxlwm%.mqqew;pwf@ie o REQAM G Moy, WRiISHGR@ADOdbARNt S, the

internediate pr Od&e‘:scnbed vUFXn eme} sis ugoqlpJe%rreIi gn%&i%xtcgg rt @1(1;! bJoE)‘Qm t@thgsl: ngt bay to a
second bay, e.g. Sfer U|t transfer

] unct | On tr anSf e?r(neaﬂ\]\[H%rPe antlhlatéﬁgthés oftc\’cl(%)reft e m‘mauflents 5n§componeng nl dor ( e g
control | ed corri doryd viThihgms WWWﬁVWW%m§WFﬁ€%0%%F@RFV“TVdﬁ?dHe product to
anot her, to nmanufactnufidel imrhditvplie npy odatited otgpyrg hinarregtigiwlescrdrd t o repeat edl y
nanufacture t he sanB. PHRAUE s indhiidainflastehodrmaties atdnpws! wisinué act urers to keep

up with product ds%m%c@m[h@kégmpa@ﬁemeh@ntemﬁomvseécts cenceRtn@f justin- tine

of the invention Of Satpq t%ﬁd@ﬁde vaﬁ?age g% provid fnggged%re and

controlled enploy%@“access to multiple distinct and potentially proprietary
t echnol ogi es. | n @8 NGk Mankhachiag iyReh Siysitiemoreaphd aapufact uri ng bay can
have a separate a&%&%&m@@ﬂm§%Q%%§&%m§%%H£ﬁRMa§M§&§m%O&MQQN£hat di fferent

conpani es coul d own of W se arrange. . g;agégxp (£ G (o €2SE) different
bays and permit on??mgt meg&y&ﬁﬁamf?oa(g plcoy Bes. t b essr&%e conpany' s

C
proprietary techndFB@Wé%mW$ﬁm?dﬁﬁmeﬂﬁdﬁﬁﬁ?ﬁ%?“hﬁﬁemddw% and at | east one
manuf act uri ng bayrehvawpe capfdfteqr mppted [pbe eeriricouidtnrenee 8¢ s éynt act . BRI EF
DESCRI PTI ON OF THE: [DRAW INGCSorfs@@ 8 hedby gumremdvablegramfaplriggpayanéw of one
enbodi ment of a m&%&@:&tny‘xIir@gcxlsyf&tp@mn@lfvatxkl&aduMﬂﬂ;tpioﬁbﬁk {s6cp@() 9| Figure 2 is

a side view of "ch?vab%ﬂqué&wa;@%va%bc%,ﬁmmadﬂegtm;eeenﬂmwg) Mding an optional
drain and waste recept wwha“%enw%n o f anot her

enbodi nent of a n‘ﬁﬁcﬁ?ﬂ‘ngOrF‘ie’ﬁ%gtlse“@t"eesrﬁmgafsecf’% hven thesc@‘b 111 Figure 4 is
u plan view o f another enbodi nent of a nanufacturlng systen1of t he
invention; [0012) Figure 5is a plan vigw o f another enbodinent o f a
manuf acturi ng systemof the invention; [0013] Figure 6 is a side vievv of
an optional upper docking collar; and [0014] Figure 7 is a pian view of
anot her enbodi ment of a manufacturing systemof the invention. DE TAl LbD
DESCRI PTI ON | 0015) Wth reference to Figures 1 and 2, sone enbodi nents of
t he manuf acturi ng



system 10 of the present disclosure conprise a core 12 and a plurality of
novabl e manuf acturing bays 14 di sposed within an optional housing 16, as
will be owecniomesson further detail below |In the enbodiPagrus2aepseoed in
Figure I, the system 10 includes first through sixth novabl e nmanufacturing
bays 14a- 14f. The bays 14 can be constructed of generally any material and
are generally box-shaped in the currently disclosed enbodi nent. O her
shapes are also intended to be within the scope of the invention. The bays
may be of a variety of sizes suitable for the intended manufacturing use,
provi ded the bays are of sufficient size and configuration to permt one or
nore personnel to occupy the bay in order to performa manufacturing
process, or portions or steps of manufacturing processes, and provided the
bays are of a si/.e that is novable, such as for exanple, by one or nore
means of novenent as provided herein. The term "bay" used throughout the
present disclosure is nerely an exenplary term and neant to include

gener al | y any f r e“eo\/ i) (, “\ ln\.\ CAring ”11 Cst(.‘lélnr QNOI’ dC lSO d?c( g}'lﬂ% pQﬁR‘g[ l‘l/% %JL‘ de Of ( e g !
separate from) the kP ﬁég y BT ¢ F tive t coﬁ% 12, and defi ni ng

an encl osed or paFFWV“%ﬁtPG?@dmgbQd@%?6%“ﬁé??%Wm“mmbémfw"k or a group of
t asks. Preferabl yaralg! il firg gty rippypiossieiiat woddielras gefess conf i guration for one

or nore per Sonnel OOtl(gl e[\] &f? Q‘n(;'mrpcqg‘nt Q!;sm]Qontpg% xqgrc sga(»lghl_pmpcfrt aSkS (e g ’
manuf act uri ng proces u[gmmyglng process). Ls

SUCh per SOI’]S ha\)}]()ﬁ., UUICI)KSd) OBC OY ITIOI'E l’k”mlll iCHlIZ]l’]W ?E?%d first lﬂOV 1b (5] nni d unaer St and t hat
simlar structur egnoéé‘ﬁ L"éi‘f’“tdé"r"Fl‘éltpiC\‘/‘é psyengetly é“t“‘écr‘1 r“’é‘H AL STl es, suites,
trailers, nobile anitgsuipedsisthrkhadd digst by &t @5t movolre yererak Py any ot her term
t hat can be used &@m065@mm@ﬁwﬁﬁmmMab&em$@nmﬁmum@mdaﬁmnbmgkan encl osed

wor kspace as descc'fe ng‘gecthlgg ﬁ!}p@d tok@c@lﬂs@d to thY@st VAR nltaifact\ﬁihg &hagan opt i onal | Yy

COI'TpI’I se a "cl ean I&Pvepisol te%lflpnptll @éw&]}é@lcquc ﬁl;gpcrcgycmggct dtegfop;grfog&nﬂqpr e utilities,
for exanple, to the manufac two or three o f

ba h
the two or nore d?astfrﬁlpélg; o(])?wu}%tinchgns whe Eoilﬁ:l'cgéoher%rst mova \lble m?nu{ap%fu}gom t he gr oup
consi sting of (aym%@éﬁﬁmﬁﬁﬁﬂwfﬁfwt?éﬁﬁmv%ﬂ%ﬁmmfﬁfm%“%%T%W%??y, (d) oxygen,
and (e) carbon dimxiodénsakimn g f@bderingbduyigieserodharentd bt e t hree or nore
utilities can be sebreietufiiom {hendgooupnoonsiisbiyngoafy ¢akdai r, (b) water,
(c) electricity, o(m;ﬂp@?&xg%wab@&qph(d%)thegégtgoéauxq’l @xbde-mok-Bii@anQt her al ternative
embodi ment, the tsbcm wor?spdcypgngd yghc cco%cl r}.%%lbg%Q}u@c%m%%l@e&;sgcgndf romthe group
consisting of (a) cle % erl r ( Q } ctr city, (d) oxygen
and (e) carbon dlﬁﬁﬁﬂ%BOTﬁﬁ?% © TEhe Tﬁ%?dmn%mﬁm‘mﬁfsc?ﬁdmfhoee or nore
utilities can be rséawtedt PHRtHE PgrsiFreenst ‘é‘tfi“ﬁf@C Bfeefegyneai r, (b) sterile
water, (c) eIectrm@Time%mWQmwygeﬂaﬁamdd%mwmﬁam%ahmdﬁwxwd@dwThe term"core"
used throughout t RQccpk RS M maflins GlhOSWme scienicdides: ran e fefoee- st andi ng bui | di ng
portion of a buil Q&E{;gce%s&&lme@nc%&u&fa t&r&rtm@m&adﬂeeﬂﬁelm gliyy, separate from

t he bayS 14 SUCh fEl ctxon \\%]Q‘l Coucled to the s;congm V, bt? md§u?a@lur§19ba§/ (as)gpntto lgg bayS 14 and t he
bays 14 can be sealed fromth 127" reo cﬁSfrp“dsmlon or |l ocation

of the "core" relStTVETE a’fdﬁém k'i‘%ﬁ?‘”é’”dflfwib%mﬁ‘&fcmf’rig bayta’éd Ay of the
posi tions or | ocationsigesesin Bedlifrerers he siendtatret ™ ®4n i ncl ude any
bui | di ng, porti omaaffacainbbayl di ng, or structure positioned relative to any of

the other system onent s |n§1 the ba As, such,. the tepn "core”
is not linmited to[(&bﬂ) c63c/a{nam 1c%1|1rmgs témféog rxsmgacofesupﬁyl g of eSt elfl?l or in any ot her

| ocati on. Nbreovéwmmﬁ%mﬁ%ﬁﬂFBﬁﬁﬂmﬁﬁBV%dm? é“%%?@“ﬁﬂm%P “g'dhosed out si de of
the core 12, and whetefrofed hengobeoti wdwee HorateBHbdat e, surround, or
ot herw se containnﬁh@mhaysm&4ym@ﬁﬂmw%w%ﬁm@@mmgmaﬁqm&m@gmmg@d herein, can

i nclude, for exanpk gmht)f thr p&rﬁﬁf’n@lga mtmgl{lfacuﬂ@proat&l Zechawal.ef , sterile water,
distilled water, purified water (e.g., USP purified water, EP purified

wat er), water for injection (e.g.. USP WFl, EP WFl), USP sterile wat er for
injection, USP sterile water for inhahation, USP bactepostatic water for
injection, USP sterile water for irrigation, or highly purified water
(e.g., EP HPW. The USP desi gnationnmeans that the water is the subject o |
an official nonograph in the current US PHARMACOPEI A with vari ous
specifications for each type. Simlarly, the EP designation neans that the
water is the subject of standards of the European Pharnacopoeia for water
quality in drug manufacturing processes. [0018J) "Clean air," as used
herein, can be defined by one of two standards used to test and cal egori/e
the class o f air. These two standards include the United States Federal
Standard 2E and the International Standard | SO 14644- 1. Both standards
define tonus, identify procedures for collecting and testing the air, and
provide the statistical analysis required to interpret the data. Federal

St andard 209E cl assifications of air include O ass 1, Class 10 Cl ass 100,
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(e.g., 100) is the maxi num al | owabl e nunber of particles 0.5 mcrons and

| arger per cubic foot of air; the |lower the nunber, the cleaner the air.
The |1 SO cwaseidi763bi ons are rated as |1 SO C ass |, | SO Crasais200910820L ass 3,
etc. through 1SO dass 9. Cass 1 under both standards indicates the

cl eanest, ultrapure air. The 1SO Cass 2 correlates nost closely to Federal
Standard C ass 100. Therefore, in accordance with the present application,
"clean air" can include, for exanple, any air classified in the range of
classes fromclass 100 to class 100,000 under US Federal Standard 209E and,
in one enbodi ment, in the range of classes fromclass 10,000 to cl ass

100, 000 under US Federal Standard 209E. [0019] Further utilities that can
be supplied fromthe core 12 include, for exanple, (a) clean air, (b)

at nospheric air, (c) sterile water, (d) non-sterile water; (e) electricity,
(f) aliquid coolant; (g) oxygen, (h) carbon dioxide, (i) nitrogen, (j)
argon, (k) helium (1) purified water (e.g., USP PW5 USP WFl), (n) steam

(n) clean air (e igmg[mjun% 1yrmlo dg' LQ)pkd&)gr)id 191 anmg@in anvﬁd(c%t gv'rC! tel ephone

data, |ocal area ne p) non- potable (i.e.,
dri nkabl e) wat er m%llc?lwfw{ € ufj lfec}.SLCOI(JW)p’Y(BS\R%T&}LhMX\{a lhu.su,ongng i{)) a li C]UI d sol ution

useful in a manufaetisinEgypheores soreregsolicfiop fi is‘t“’“"iljsr‘i%fF “edia, a dilution
buf fer, and/ or a pwhinfdioaion frHdica)erforhi@O28nd hmubrenerbodident, the core 12
can be a stand-al DRLe (5* eri@h&bF Soukddd kkt/or 5i.nif] oxauci L%e«d aipﬁ)ﬁ[&&cls@ﬂ lispokrd Ot her

enmbodi ment s, t he \gigirn%nc%gthnmym(ps@coﬁi n%@ i@iggin@l}cfﬂ% b§5§ E]Uﬁtf&(’!glg‘/l;"h@t itself is
novabl e on mheels nt (e.g., by a

fwo rthrchor all or;ramsm s10unfs 56 Lyt?‘l from Elu urQLF consisHp Ofa&)e‘nﬁ? t or Ot her al r

crane, a crane onoverhead rcra
cushi on or by ot h&fYRsAREERFDRA 7 n 'Y g”ﬁr?““Tﬁpg%ﬁém%ﬁ%Hﬁinénts at | east

some of the utilifilgdocand PReritas e P thecupses 8O1)Peeel f . For exanpl e,
utilities in gas @@m&iquhm<immhm®an be contained mithin reservoirs, tanks,

Or Ot her Cont al ner(‘)osl hou§ ct 4: Alnanu}‘acturln 8 tanl COm Ilslng a Ore gr PP Q\t rl CI ty COUl d
forcseeably be sufplied™76 et at or % ed W t hi ﬁ %%eﬁéore In sone

enbodi nents, the %‘6‘1“@ o9 “‘ﬁsailﬁfi‘ @‘dﬂﬁlcﬁgn“&‘ﬁfi'i’ﬁe‘%f’f ‘ic‘B‘ﬁabfycS“B] d° 87 FB e i nconi ng
utilities such asreaainehe oneaf rrd wilitc t st volriecedlpingpy Be fugedds a conput er network
line, an internetmhhﬂemge@@ma¢9@®&mkaihemmomemﬁQmMBphtted in Figure 1

i ncludes a hex agoxﬂﬁ ¥¥ icairii% B&&@Qtﬁg{ugpedﬁifkinmrjon)g(h@j)sé@ 36069 m(d%:iﬁd'vd.bﬂc'[ dock Pos itions

18a-1 8f. Each dO%!f IPRR: Eilst%m{@rﬁ’m;lfacﬁinghgwﬁe%pﬁrﬁdmmerba@ufzi:@.ixgvabl y coupled to
a novabl e manufacturin e di scl osed

embodi ment, the cB¥ &yt “?ﬁﬁmcﬁ%m%%%ﬁﬁfde Cdf”mf%f&mmﬂq%ég 14 are arranged
in a hub and spok®lig B fiearafTEhe W s frieet FEEhpae Ay U‘i"é‘c‘f‘i"tﬁi ng bays 14
circunferential | ysuspabedk car:@ermrmd fdveleggmiendigs bayxerpo gt gprigirtgigenent i s

equal 'y suitabl e @asewkilghnebe oth@seiiibedebe ownmi theabeherence to Figures 4, 5,
and 7, for exarrpl i@ovab@qgnug&%ngay jols QJOWOMSp&k!SJIthed Frdh i@t \&fktspa&éaiﬂ envi sion a

nurrber of suitabl aecco%xgg]fl é-jsréca& ; ‘Qlﬂ o glrorrh eas&&x'&%angdgc oY roEE?snzHctaaCt uri ng bays
14. That is, the coredtfg B §r pf n; cwm;%ﬁf he architecture

and configuration“ﬂ%ﬂWET%ﬁm ﬁéi %“?f?wuﬁﬁgmﬁwéure iefam ut rather, may

i ncl ude gener al | " marEHitpeey teaheasierd BORTS HIHEALTBHY © EOFYanpl e, the core
12 may include a sguoanesecad wectoengelafor suphingn cochagonalc urehi t ect ure, or
general |y any ot hgnhushape.yeapabiie ief caervd pngilid bretliintended spur pose. [ 0022]
The novabl e manufagturing bays 14 of Figure 1 are each rempvably coupled to
the core 12 and receive the utilities. In one enbodi nent, the bays 14 nmay
be renovably coup@@ﬁﬂtéﬂ@héTﬁéﬁ%m%@WVW3HHW€W6%aWﬁFé“?%?@%H%d coupl i ngs, one
or nore qui ck- conmeeiond@upk nagsurighes o orronecdrisadiethdi sconnect coupl i ngs,

one or nore nual e/fenmal e connectors, one or nore sanitary couplings, one or
nore sanitary fluid connectors, one or nore steanm n- place connectors, one
or nore air duct connectors, and/or any other foreseeabl e nechani sm capabl e
of serving the intended purpose. In ong enbodi nent, the bays 14 do not
actual ly physically renovably connect to the core 12 (e.g.. direct contact
bet ween the exterior of the bays and exterior of the core), but rather,

just to the fittings or other dev ices that deliver the utilities. Such an
enbodi nent includes, for exanple, bays thatare in close proximty ( g.,

adj accnl) to the core, or a distance fromthe core (e.g., a different area
wi thin the sane housing) and still falls within the nmeans of being
"coupled" to the core 12, as used herein. In other enbodinents, the bays 14
can also be fixedly and rigidly connected to the core 12. Such a
configuration can advantageously help control and/or limt the notion of
the bays 14 relative to the core 12. For exanple, because the bays 14 are
novable, it is foreseeable that they may be equi pped with a suspension



system for exanple, to facilitate their maneuverability. Such suspension
systens coul d include springs and/or other danpeners that would enable the
bays 14 twormwa7sgs9and down, and rock side to side, for Pexarspdon/ 069204
response to | oadi ng or novenent over uneven terrain. However, sone
manuf act uri ng processes and/ or conponents for perform ng manufacturing
processes nmay be sensitive to such novenents. Therefore, rigidly fixing the
bays 14 to the core 12 can prevent such novenent and ensure proper process
and conponent performance. In one enbodi nent, the bays 14 can be fixed to
the core 12 with fixation devices such as threaded fasteners, tongue and
groove nechani snms, cam | ocks, manual |atch/Il ocking systens,

| ocki ng/ coupl i ng systens, and/or any other coupling devices or fixation
devices. In some enbodi ments, such Fi xation devices could be contained
within a skirt system for exanple, to nmaintain cleanliness. In other
enbodi nents, the core \2 and/or the bays 14 could foreseeably be equi pped

with one or nore {j()(ﬂ&?h(- tA pp‘?():mh.%gyrgtgpj)t%@%ncfoptﬁc p_';c?cidi§g aQ}gstsP t%erb&){ﬁsinjgzl' OT f of t he
floor to prevent notion due to the sys s configuration

. q first ¢lean ¢ ccl area adapted tobe dis Fs?lnﬁl c%ﬂhe%’)(s%x%o%;%c m-!: hl!t‘mmm g ..
may be parti cul arl{' SHARTAERSHE WHER PR 5aY S ar B ot f'iI'xédi y and rigidly
connected to the worhe: heTiemes ek LHBPE) ACKREHEY e BYEY @il i ¢, pneumati c,
mechani cal , el ectdooedmes hawigahg at ot ogenythagtihen: fornownatypains Fres | ack-t ype
SySt em coul d be us %d ﬁ'(innﬁctf%dov@fc m[niugci:tldil]yhu}f Lind((.bﬂg)viﬁihlﬁ Clbayl&l 44 to the core 12,

or in addition theret.o. .. [H8b@AGkrlYiRESYShLEMRLERUL@S0: e used to |evel

the bays 14. . The >b% dSclc']r'l%ongc(gt.Lzlllcg ¢|1 trg tl) yeqhespog)‘% Dﬁgemltoetl\l/eeslcgllggxovgbqyi ces, which could
f oreseeabl y i ncl udé™aut'omati'c T&vel Ing devices, Nbreover, the bays 14 coul d

ev
be equi pped with %?ﬁ%?ﬁ@b%ﬁ%ﬁ&ﬁ??WHWY%ﬁﬁwb?%vgﬁ?”Tﬁgmﬁéw?eTﬁ’fron1nnving
away fromthe corteesdPhdpire pprae tiafareidming OG28Y e St Plovpeferri ity to Figure 1
each bay 14 defi n®Sr@nwatsks pagen ROecad conrodatiicngs sy fird @ brevidpe 22 f or

per form ng a nanlkfle@gtcb'fc;j PG ecklc@fe @Sifes boPSen\Mie lscLontbrﬁ)vuﬂdﬁﬁlﬁ(tt@i@@a)f #Hom t he COpr| ete
description set forith herein, the term"facility"” is intended to include
any and everything that can be accommpdated within the bays 14, but for the
act ual oper at i ngpengonnek: 7: Qe seixarfplyene of hrerefedipgpirtfsadbrif £ 2can i ncl ude
space w thin the baysrddis waehher ardisvivpleide fiercomnd adgpRd 1o bgepatbat ed by wal I s or
other barrier S_) _O&)up(é@tlathi: mjslQl%blé%aﬁ@&_cthr!fh@ba@ﬁﬁﬁﬁi lﬂgeﬁortﬁjofthhﬁcom&&e Wi t hl n t he
bay 14. In addition, the f8Lm idachh lad 068l HGLMIR (SRRLHKa SPace Wi thin the
bays 14 or one or nore pieces of equipnment for performng any one or nore
of the processes‘H?“BgﬁgP%%%g%ﬁ processes described herein. Mreover, the
term'"facility" ©amw;i agtudencegeh PaBRte of tvateceiis agenethatit gchuftree| at ed t o
perfor mi ng any Ofﬁr&ﬁ@se%x@&e@&@rﬁ&taQsEsc%l:i;ejao)ﬁg&ntgffpoﬂﬂ)ﬁ%@%@&pﬂ@scri bed herein
such as ambient lighting equipment, coat hangers, |ockers, cabinetry, etc.
The workspace 20 is defined as the interior portion of the bay 14, within
whi ch a manuf act uipiing precedis ssgrm genricofs rordighps. ydfreit hrdapr ocess i s/ are
carried out. | 0024y Mosnersdpemictiiscad skoynd clbah @nfeit irgit cobgriges Iksit @ecomopdat es a
first facility 22g,[.00,R6hiRd By foid b bt MRNUEAGLAYId RGREAEESS, the second

bay 14b acconmodgtes a second, facility..e2R, fOkRE:LOMTLAE Ansecond
manuf acturi ng process, and SO Is conflguration advantageously enables

on. o )

the various faci | PEFEED PgHBY FEFRHIF PIpIE " BvEr S anufact ur i ng
processes, or porthdfished senigrepsmglois byyirsoniet alt conaruifedtt uri ng process,
in parallel, or igigepi@schoFgsfist MéscoakRanofnnag]aggs pdmprisesomingy elie i rst and
second novabl e maRWiaE bbiRE: Days: plidas nclidbnatanddepbieted.casgi ncl udi ng
facilities 22a, 22N, BAulal bSOyl dh e HRrdern st Aot khat: eagh of the remaining
bays 14c-14f also i1 nclude respective facilities. The workspace 20 of each
bay 14 is isolated fromthe workspaces 20 of the other bays 14. The

wor kspaces are preferably isolated so as to avoid contam nating the
respective manufacturing processes with raw materials, reagents or cells
used in (and wastes from the other manufacturing processes, and vice
versa. The isolation nay be achi eved by ensuring there are no conduits, air
ducts, fluid lines, etc. shared between bays. Mreover, isolation can be
ensured by providing appropriately sealed entry and exit points such as
doors, for exanple. In one enbodinent illustrated with respect to the third
manuf acturing bay 14d in Figure 1, the bays 14 can be equi pped with one way
entry roons 48 and one way exit roons 50. The entry roons 48 can be cl ean
roons renovably and directly connected to an entry of the bay 14 via a
novabl e corridor 49. The entry roons 4S can be for manufacturing personnel
to don a clean suit or other manufacturing attire, for exanple, prior to
entering the bay 14. The exit roonms 50 can be renovably and




directly connected to the bays 14 via a novable exit corridor 5 1. The exit
roons 50 canhe for manufacturing personnel to exit the bay 14 into and
change bawk 20mo53shei r street clothes, for exanple. |In foFwSalesNad i ve
enbodi ments, one way entry and/or exit roons nay be contained within the
bay 14, or may be attached to (e.g., adjacent to, exterior to) the core 12,
as wll be described below with reference to the various enbodi nents
depicted in Figures 4-6. [0025| The nmanufacturing bays 14 nay be of
different sizes and shapes based on capacity and/or technol ogy. As

menti oned, the bays 14 are adapted to be renovably connected to the core
12, and to be novable. Mbility can be acconplished via rails, wheels,
tracks, lifting and placenent (e.g., by a crane, a crane on an over head
rail system etc.), airlift, hovercraft or other air cushion, or by other
means known in the art. In sone enbodi nents, the bays 14 coul d be

sel f-propelled or towed. The bays 14 optionally conprise seal abl e access

pOI nt S 2 6 Opt I O n&%o\ £ ﬂ\ “\UFXQUHRL[\LML Sm()xhb%]%plg SLLUl(a [L lqgﬁg'll%gf Idl"@' $ dﬁ!‘llde Vper S O n nel t hat
pernmit enpl oyees an rials or nmanufactured | product to enter and

exit the bays 14, “bb?iﬁﬁﬁfTVm%WWﬁ BEEBHE HPCH AT 8R4 d58™ Each bay may al so
be designed for V!OﬁWlnQ;S}QCYIOVThSJ;yEi&H(ﬁmvaiadftt&&ccﬁ‘ﬂl(ghspﬁ@mhdenb& fequi pped with

Wi ndows or transpgp @{lﬁdm!ﬁ §mlfLCQQ,2@],\sLrDsL@LnyonotLLCgrbe“xpo&“e}g%mg enbodi nment s,
Opt I Onal | y t he rmvah t ld lhcg st 1H(y3 COHJT 1 )Va]‘)[Cq'Yl qollté FCI%O\/aneCt ed to eaCh
other. In sone eﬁﬁbﬁ“ﬁé“Pm“”Fﬁwcn ABI e RRRUTACT Ur i hg bays 14 are seal ed
fromthe core 12, we&é@ﬁf“For the supply of the three [two?] or nore
utilities. Pr efer.@«h ,Aqet deﬁlbgzteclmmmﬁugugnea&m HRE BoKanl2. has one or nore
seal abl e outlets 30,008 cSURRIAAGHEA bl G5 LO.EAGH.HL (he respective
manuf act uri ng bays 5 cofr |ng1y each bay 14 has at | east one seal abl e
inlet 32 for receTWWﬁamF ®utilities fromthe core 12. Preferably, the core
12 is seal ed fronmosiegeiavkdQ: ThAGON dnghy rabiae badedife ppans thileer novabl e

manuf act uri ng bayc%mgréuw Tl SQﬂ@ouW@s%ss&anitlga)tci@dﬂoﬁﬁﬁrs&l&l saGhi eved by using

a one- V\ﬂy Val Ve ouE\e S 1§§admpjls TOC a.lt éﬂpt%r%%gtheat&l 1t1TeJ‘]'§le:QH)LJ fﬁsrt I%]etgsgocgtred any Ot her means
known in the art. he fifth

manuf act uri ng bay" ﬁﬁmﬁﬁwﬁwbﬂ?gm'mw %mh”netoﬁ?mmm?ﬁnmgm%%e manuf act uri ng
syst em may conprl@@”ﬁﬁﬁ%@“ﬁﬁﬁ”@@ﬁ@ﬁﬁ“@ﬁ¥1%ﬂ%“@@ﬁ””gﬁﬁk€§§6%?ated with the
core 12 for each bayecddmnoBEgohnugfurtnhiey fF &t @mdosiadontedurt et s 30a, 30b

di scharge, or arecadaptefcdiondicsahagey. at Ieast one of the utilities. This
enbodi ment therefore requires at |east one firs |nlet 32 pnd one second
inl et 32b associ af84 with PhERBYRLT &Y #a ¥5EE‘¥3?W“‘V“wiﬂ:° The at | east
one first inlet 3@ﬁ“$@dW@Wﬁ@ﬁbPVméﬁUﬁweﬁs“8%“%&@&F%dmﬁﬁmbe renovabl y

coupl ed, to the fiurgity obudels etp8Baurgf a didiet oy @ thd @o orSjorrifliggs|ayd,  t he at | east
one second inl et 32BriSist 8By cRUR Adccofimoataphetutigbhe removably

coupled, to the Sr@sgé?ﬂglfl%&%pks@sta pQQﬂQ} Hfatels Qi%te@grbﬁrerﬂazablykdﬁplaﬂ&ihet i onal

enbOdI nent S, eaChpmrahyo outlets frt Eirstaillx’!i seconggu(‘-t)n of%%jcto %eséectl@q)yaéa h%ptpe 0 f the core 12
can conprlse a i f % | ura %X of outlets

suppl yi ng, or ada‘ﬁ“t”é‘@lo’i ﬁt‘élﬁbfﬁ‘]ri?ew”ﬁ 8ft‘§“tti‘t‘|lic¥tfr°rm“f?f }‘f’ﬁ)ura]‘fyof e three or nore
utilities. In suchesmicuh shihnpigalittofrecofdjipastion joprving 2 dongt Wity BBCPF °frovabl e

manuf act uri ng bayméﬂmﬁ@mp@meesaﬁ pIurallty of inlets renovably coupl ed, or
adapted to be renpvably coup otmggk& ts of the first
outl et 30a of t he[O(ngf]e Aﬁ?éct Hl ’J’hc ﬂétemro(f-)%n%one ofgle Fre c!mtg as¥ect_F } el ? f‘; f the first

inl et receiving, ‘bf’rﬁfséﬂ‘éﬁYO@JaCtl‘bes f"é‘&réfsﬁé]“‘a °6I‘i°‘§'ﬁ°i’e|‘1tét€a°’iiﬁf“'l"?ht‘%/ from one of the
plurality of outIeuedeﬁﬂ®WeM®lm%ﬁm@eWWEme@Hﬂﬂ@§p®ﬁ@ﬁﬁﬁ@?ﬂ t he second inl et
32b of each novabheummamgbacsuri ng bay 14 conprises a plurality of inlets
renovably coupl ed, or adapted to be renovably coupled, to the plurality of
outlets of the second outlet 30b of the core 12, each of the plurality of
inlets of the second inlet receiving, ¢r adapted to receive, a distinct
utility fromone of the plurality of outlets of the second outlet 30b.

[ 0028] Exanples of utilities supplied fromthe core 12 include clean air,
untreated air, sterile water, purified water (WFl or water for injection),
untreated water (for cooling or other uses not requiring sterility),
specialty gases, e.g. oxygen, carbon dioxide, nitrogen, argon, helium
electricity, liquid coolant, steam comunications (e.g., tel ephone, data)
and/ or heat. Mreover, in some enbodi ments, the core 12 can acconmpbdate one
or nore HVAC systens for different air handling nodes (e.g., Cass

100- 100, 000), conputers for nonitoring, nonitoring equi pnent, generators,
backup generators, and optionally a duplicate system for supplying such
utilities to ensure no loss of productivity if a breakdown occurs. A
dupllcate systen1also alloms an |ncrease capaC|ty |f needed [0029) In sone



HVAC air-handling unit, instead of or in addition to, a central HVAC
air-handling unit stationed in the core 12. Such individual HVAC units
coul d be wOan10d7pd%ase units, operating at 220 or 230 volPC3/USk@w/0eapl e,
and si zed dependi ng the dinmensions of the bays 14. In such an enbodi nent,
the individual HVAC units could easily be serviced when the bays 14 are

di sconnected fromthe core 12 without interrupting themanufacturing process
or processes being conducted in the other bays 14. Furthernore, in sone
enbodi ments, each bay 14 could be equipped with its own back-up el ectrical
generator for use under circunstances where the main electricity supplied
fromthe core 12 is interrupted. In other enbodi nents, all of the
utilities, but for a primary source of water and electricity can be

mai nt ai ned on each of the bays 14 thenselves within utility roonms 23, for
exanple, only one of which is depicted with reference to the fifth bay 14e
in Figure 1. Such utility roonms 23 can be sealed fromthe respective

wor kspaces 20 o fghg Bays sl oW 6y LREr WBL&EFn, ambe‘li@g.iil city can be
supplied to the bOlm% R 'h} i & ciiI t herein. [0030] In

SO[TE enbodl n‘ent S Q\i/§ig0 mmpotuitp(,ompntn,sa!t, ast OHL(Q ICllq.[lfﬂl‘l wlill}(){iul[ a 1 Létmf espect | Vel y
conprise a pIuraIWW?m%T’EHWﬁﬁﬁEﬁF§dﬁﬂ“?%hﬁﬂﬁ“Fﬁ“Fﬁé“FFFﬁF‘%nd second
manuf act uri ng bayscullabaz catbdliokify ifeibgierracliicpuntefsgeelhviadifity tehvericsgrrporrent s 34
perfornms one or nNBhH@SLRPSInHEvi@, «chemiCaduia ol egiccaldqog@tse a phar maceuti cal

manuf acturing pr 019@@@'51\5:15dgangllégﬁﬂﬁc%orQ&m@@@HcfsQQ&LH)E&;QQw@t[x@&le§ses or portions

or st epS Of rranUf [%EEJHE yl)uﬂlg Qi[)roa.gtgrsiﬁ ugihi:tsmgc use or dlspos% L% orcacto ar\v§v<,cogp02ent55 24 (7:an

perform include but era
8, 9, 10, 11, 12, mﬁ%”mfﬂﬁﬁﬁ%d”ﬁ% %W”H%?%“%?“?ﬁ@“”ﬁ?ﬁ%mi%ﬁhmcelI i nocul um
preparation; cuIt@@ﬁ@sewwﬁéﬁﬁﬁ%¥éfﬁﬁhwﬁi“ﬁﬁﬁﬁﬁP$ﬁﬁ“é@Pﬁ%ﬂ§ﬂth as Chi nese
hanst er ovary ( CH@pr.eétrhsgm ppmusearniyielromes eivé disbikcpregt putpua¥an  enbr yoni ¢

ki dney, human r et donal vaGed ckiifugNSEhondrlEK20 3ack Rk B pres@ire r@@hidrs sui t abl e for
replicating V'rUsﬁ§cékgbuQémf%&%&@ﬂmgﬁﬁﬁﬂmnpaK%Mm&ﬁﬁ@&cMEﬁK (cani ne ki dney

STk “Ec | noubatt oh SHALHRAL S O 8820 Jate R g St (G "curturi g or

fermentati on of b%@”%WPéT‘éW”ﬁ?%%g?VB?T B e ARG FUTAT G “ but not | mited
to gram negative ilrglenmPpest ¢ iNd ey digT SSEht idbaetd raedae such as E
coli, e.g. E. coldomiid, stcir@iagop tabk jacieOd icat XEARE, Sdntirari iy hded, a godiig WB 110 strain,
and . coli K5, Es@giee‘ir @&a&&ed’wovepsg bk IR BAS> S IGEor ASre R}ufﬁi lnlﬂ@,{nes ceins and P.

aerugi nosa, Erw r@m&i@tﬁi&lirL@wmﬁr(Q,ip@iia,m?@i dcgaraeiieil@dry@ Qnm Sal nonel | a
typhimirium Se ella, as well as

rBIliUIIOH " Loxgc\dlmnu %omt ra rrc%ru 111 ormeam %he or skx or I%

Baci|li such as BE TS AR B FEReniFor omyces; cul | uring
fernentation of y@ﬁ@ﬁmﬁFm¥ﬂﬁﬁﬁPmbéPP@””PhﬁFﬂﬂﬁﬁ&“ﬂﬁ?mﬁBF”WFhited to

Sacehar oi m ces. ehgnad@aphgeaydr sigpene oSEldopgsdudtrbabe fveeziipeme, Kl uw eronvces
Pichui, e.g. P. past@ragycoGandmeiamikr ikghoder g chiNourcosporapore. g. N. crassa
Schwt nnonvces, fihaABBREbQkSr hedAGikh ppdshis® KquR Shron@o@hphy cNGLOSPRE@er Peni ci | | i um

Tol vpocl admm neq 19899'%fcﬁéﬂggghhhHﬁunﬁmﬁmmAxmB&g&W£ﬁ&§ uiul L. niger,
| I aiisenul a, Kloecketra(Sf OPS 1Sy, O, q(gsarm)m&lqgegyging i nsect cells,
e.g. bacul oviral “SePEHE gl dPPL e S G B ARt “eal S “S*hcl udi ng but not
limted to aIgae‘“%@H&@EﬁmgéW§ﬁﬁm“ﬂﬁﬁ%ﬁﬁ%ﬂsm&?“ﬂﬂ?ﬁFﬁBﬁt i nocul ating cells
or chicken eggs whbintogiphygiumig pergsiteongyid gebkd pragm Arprpyperenby cul t ur e medi um

i nactivated vaccidenF eduatcband orbdclhueixpgribitunn@tnehirid & @dot 0 heat Kil | ed
pneunococcal or fgf misiﬁpirrr@a&n%emsl FdSESumrollsisNs. MAGGLOE, Ar oduct i on,

i ncl udi ng r epl i Catitl Ontpnaiyzcrr!lconhligtrM)aﬁion sle(a);i Q%rastg 1rtrlﬁlg;s§%dssfw95fier \(r?CCI nes, e.g.
neasl es, nmunps, ru a, varlce rEO | O, rabi es VI Irus viral
?

vect or productionm“”h Tﬁﬂ?ﬁ@ﬁﬁﬁ?e%8 T8 mﬁﬂgﬁ%VF“ﬂsmeAAV al phas
irus, poxvirus, retrovirus, picornavirus, paranyxovirus, rhabdovirus;
counting cells, cell viability measur egent, osnolarity neasurenent,

net abol ite nmeasurenent, |actate dehydrogenase neasurenent; |ysing cells;
centrifugation processes; filtration processes;



freezing processes, including freezing of purified bulk product; thaw ng
processes; purification processes, including but not limted to ion
exchange whnomat’ssgpaphy, affinity chronmat ography, hydrophohiseomnsenact i on
chr omat ogr aphy, hydrophobi ¢ charge i nduction chronmat ography, size excl usion
chromat ography, netal affinity chromatography, proteinL chromatography,
hydr oxyapatitc separation, iiuilticolum countcrcurrent solvent gradient
purification process, buffer dilution processes, forrmulation and or filing
processes, including but not limted to adding excipienls, sterile
filtration, filling processes, free/e-drying, spray-drying pegylation,
sealing, |abeling, process control, liquid nitrogen storage; peptide

synt hesi s and/or purification processes; siRNA synthesis and/or
purification processes; synthesis and/or purification of small organic

nol ecul es. Where such manufacturing processes are portions of steps of an
overal | manufacturing processes to produce a final product or internedi ate

pr oduct, the pr odyct QL‘HIL 8%1\ lhj-ppqqx;e Qlﬂmcqmodd§otp§ogall!v Snle&d d% ah thq F1O herein as a

"stage of manuf act ur e, ts o f onponents 34 for

carr yl ng out SUCht 1%}ﬁu\f Etf(huﬂlimﬁéntﬁrm mrcx s h.Slboli_] uﬁf)énri orl f%ﬁcmmor, st eps of

manuf act uri ng pro%@@§@§mmWﬁéW&ﬁéwBUP“aF@e%@t”W?ﬁVf@H”Fﬁ“bne or preferably
2, 3, 4, 5, 6, 7,puBiyinreailld encbdmorekPupudrBctwdtiq for ildsyvidud Bryopd frreecrof t he

fO| | owi ng: a cul tfhlrlju&g)mﬁﬂﬁm@ﬂeﬂtll deBech@la 886t hridGsCOPRRentquipacpur i fyi ng

conponent, a bi 0Saf &l A6RA0] G LicONEissQfec IRLE ,TQHL,JQMB,&IJ L@ﬁks an incubator, a

car bon di oxi de i ncubat or cell. cqunter . a cell viability nmeasuring
gctrophotomdlters {for analysisor detectrof du’rmb occsth;)) in- mc an mtm
{9 reas e

devi ce, an osnol ati ring devi ce, te measuring device, a

| actate dehydr ogett¥sa g f mﬁ%ﬁ?&%“mﬁd§%ﬁw ?m”¥T%F?T%”%%nnectlng

devi ces, a m cros®bp®Olar wwtier: Sbéﬂt%hXC@&C‘%@F‘I“ﬂ“&?‘ﬂﬁ"c%ﬂ?%‘“ama bi or eact or,
including si ngl e wse, orindispasabh @r hofieattor § condruwayenaltyngr@act or, a nedia
bat ch tank, a buff@5.dd10lodiiR@n tyab or BB RGNt Bt Ohiclea sspasger, a | i ght house
for plants, a tankona‘mqsgO%Mteugoc@Jngag/hsiewstmeﬂms@mntggm L.t iushr oons,  a

punp, a piston pu oftaigefs for product collection, free £1R4TR asa positive
di spl acenent punﬁyB§ﬁ¥FML”PEﬁ% prnF&%? I ce ﬁxmfnu & conponent, a di sk

st ack centrlfuge'wa”ﬁ?§§§ﬁPémﬁéﬁﬁF§fﬁF““ﬁ“ﬁdﬁd@mWHﬂ‘Wmﬁ“celI lysis
conponent, a nechanhdalandprerigyergrs a shredder and/ or extractor and/ or

vacuum syst em f or ,geparn %Ec mgnpsrygetn%kmmtsfg@}rm&mm @chmcor mushroons, a
depth filter conponent cl |ca{ | di ng tank, an

Ul t raf i | trat | on Cpél.}%téﬁf C?ﬁlpomnts Campn 1t €ast o c..ofd Cuturmv comﬁ)onu%t a harvesting

ul trafiltration/ deafrdt et Mgncsyt i’-smn “é“bﬁl?rei‘lcﬁb"f‘??i‘éie ingb3pb 2t r empval
conponent, a recioeut atidirenertank bjiddckiet !l sshompregxehaiger a | am nar fl ow
hood, a freezing ﬁ#ﬁh&ﬂkr@ﬁﬁm@kwﬂﬁﬁﬁaﬁ%%@MﬂSSﬂ“@ﬁ one or norecold bal hs,
one or nmore liquid nitr ogen Syst n? thor or e g g/e&lhaM/conponents, a
spray-dryer, a fri&8J%- é?f gy “%m¥’%¥m89 Ut ione ?‘“S? “an 1 on exchange

chr omat ogr aphy chﬁﬁﬁO%Wmﬂﬁﬁﬁﬁﬁﬁﬁs%F“@%?ﬂ”ﬁwyﬁﬁﬂmmﬁﬂaé???%lty

chr omat ogr aphy cohtinwe sorgemenrramnidisoror.gkilgiilgyionyagponegt. aypdirasgphobi ¢ i nt eracti on
chr omat ogr aphy ¢ obagthentQh vREERHR AN v@Ton S¥dndla OFinab®d hood olydioaphobi ¢ char ge

i nduction chr Oﬁathgveéamﬁ ,&@Jcﬁaﬁg@ch@&atmgmmomm@m&lsx&ror@@@l, a liquid

Chr Orrat Ogr aphy CO 1ty cnromailogr CO unmormem §8 € g IQEI‘ Qieql OQIL g[DrdCBgnessure l I qUI d
chr omat ogr aphy colt ﬁhho;uﬁ%) rgne P Ski’ Kor virdh omat ogr aphy

col urm or nenbraﬁ@m%PW@%tﬂNB?”HgﬁmTTﬁ%MB%?%“gg gpﬁﬁmg“mu'mbrganlc mol ecul es
and for anaIyS|s)mm@%H@Wy@éﬁﬁ@&ﬁﬂﬁﬂ“f%@ﬁﬁ&%ﬁﬁf%gmm%®§w%§”@Xclu5|on

chr omat ogr aphy ¢ obnapr o¢mbaerikiasn @cdormeslkitidtyoronpegaphygoimatoal affinity

chromat ogr aphy € ofdhBihe Bskid B2 FED L2 gB€in 8 Enrcsilkibhpileolld s medlbrPE @ti@IcN A
chromat ogr aphy col um or nenbrane or skid or bed, a hydroxyapatite col umm
or nmenbrane or skid or bed, disposable purification systenms, process
control systens, a filter housing, an gltraviolet analy/er, a conductivity
probe, a steamseal, a steamtrap, a glasswasher, an autocl ave, a
sterilizing filter, one or nore sterile containers, one or nore sterile
vials, one or nore sterile syringers, a |lyophili/er, a fume hood
(optionally connected to an outlet in the bay) and rel ated equi pnent for
chem cal synthesis, an evaporator for renoving solvents (optionally
connected to an outlet in the bay), a crystallization systemfor purifying
organi cs, one or nore conputer networks for individual bays and for the
core facilities, one or nore anal ytical devices for assaying products,

el ectrophoresis equi pnent (eg, SDS-PAGE), a pH neter, a nass spectroneter,
an IR spectroneter, a UV spectrophotoneters (for analysis or detection
during processing), in-line analytics attached to fernentation and
purlflcatlon systens dlsposable fernentatlon systens from 20L - 5000L or

~\7_ 1 r



novenent (e.g., CGE Healthcare Wave), centrifugation equi pnent for either

di sconti nuous or continuous separation, clean air hoods or contai nnment
systens fwo20bidd7538g, wiring for or wirel ess systens for PEDAISR@VI0R0Or

aut omat ed processes, gas lines for clean air or specialty gases, water

|l i nes, punps for fluid transfer, containers for product collection, freezer
and cold room areas, non-aqueous sol vent storage systens, control systens
and specialty software for automati on and apparatus controls. [0032] O her
enbodi ments of conponents 34 for carrying out such manufacturing processes,
or portions or steps of manufacturing processes, include but are not
limted toone or preferably 2, 3, 4, 5 6, 7, 8 9, 10, 1I, i2, 13, 14, 15,
16 or nore ol lhe follow ng: a culturing conmponent, a harvesting conmponent,
one or nore culture flasks, an incubator, a carbon dioxide incubator, a
cell counter, a bioreactor, a nedia batch tank, a cell |ysis conmponent, an
autocl ave, a sterilizing filter, and el ectrophoresis equi pnent such as an
SDS- PAGE. | 0033| Qihﬁ:,rm@zm&%mm,smmfmmmm@nl i hoh@Ery®SAr ryi ng out such

manuf acturi ng pr OClum af %émbr ang ops?z(j %x bed 1shl 9[71‘0‘;31;0 19x$d cgf)m 1%QHI/ c%ﬁﬁnlrj(rrl ng processes,
i nclude but are not limte one or $re er ab %ﬁ 6, 7, 8, 9,

10, 11, 12, 13, 1Kmmﬁ%°”ﬁ%“8?dﬁﬁf€m8? PR 8T b”“°““d“8?i¥y.ng conponent ,
a blosafety cablNé@mwa<§ﬁaW@@%“”%ﬁﬁ%ﬁh%hWé@$“ﬂP@@@b@U?m“@H“UTtraflItratlon
conmponent, a di afidbiy atstaloniog omponentilyinanstidstonaf ndrd in-Btcpoiyedi af i | trati on
SySt em a | am nar 11(Ic'1c@chJﬂQﬁdbon LHNEri Qb oD Eihs, Gﬁe}éﬂﬂ@ﬁﬁﬁkzﬁlgz fe@dntdi@n exchange
chronat ography col ynn or nenbrane or skid or bed, an affinity

chr omat ogr aphy colunm or nenbrane or skid or bed, a hydrophobic interaction
chr omat ogr aphy coPUtph 6w%n@ﬁ%?aﬁ€“6@>@Rwﬁmﬁwmhéam“ﬁ“hVH%%phobic char ge

i nduction chr Orrath@h@pJSh}por@@Loumes@bmmnﬂ)r ane or ski d or bed, a size

excl usi on chronatqg; a netal
affinity chronat&grabh a protein A

chr omat ogr aphy chUWﬁ“ﬂW”W@HﬁW%ﬁ@C%?“@?WH“&Fmbed a hydroxyapatlte col um
or nenbrane or skipf2pr abecho: ﬁedygtmrﬂyglhgf@wgcag@asp@y wenHIMsOr menbr ane or
skid or bed’ a hlrg)h E%@nﬁé&[ﬁ?gbwcgrwngsg@&&)mtsgsgzﬁl%pmnoggltwm{ or menbrane or

S k i d O r bed a g as \,F r r()ngg't LGS? ¥€C0n9n10Vrm 1M mufactunrr]rgt% a acog fXSE:E a Seci(<)t|1 d O r bed a
| yophi | i zer, one "GP 818 &kt rad syste or “HWore evaporators each

with an outl et |nﬂTﬁ@Wﬁﬁﬁ“w%??%%%ﬁ*@%ﬁ?ﬁ@ﬁ”§?@?ﬁHﬁ“?ﬁW°Bﬁ?? yi ng organics,
one or nore in- Inn@m@wagva%s attached to fernentation and purification

systens, and one [QOrIZZETDAs ec esys@ega ogzm QQ}F m@grgsdlingglpe%y%fge%mmhc[t0034‘J In sonme
enbodlnents t he 'COfpondnt s can 1 ncl ude septic processing,

or
wherei n the hood 4§ ‘H?M%Wﬁ@k?ﬁ%@%mﬁb“STTm%?aéﬁ1%ﬁ?%%ﬂﬁf%eselected from
t he group conS|st$W@m%Pm’Cé?ﬂvﬂéﬁP%mﬁﬁFﬂﬁ@ﬂTﬁfﬁrﬁﬁﬁwﬁfganlsn1count of <1
CFU nB8, (b) settljng, p!@!@zz%&%@mﬂ%mthe;QicedﬁgaspeQEUAe{%mla@aa& (c) Replicate

Oganl SITS [bt eCtI On ay entr ortion al ay.ex1 1 4] chl o (] 11 t Of < 1
G pl ate. and. (&4 f%&h yp,& gm(egglf)g%)mc&g AaLg M%g&!&%&?}?%‘e F<

enbodi nment s, sonémﬁﬁfﬁﬁﬁgmﬁf“ﬂgFﬁ a?ﬁ@”ﬁﬁﬁﬂf%@?h#f%ﬁmGHE &m coul d i ncl ude
mai nt ai ni ng t he Hogoretebidfeid2ione, two, three or all or gani sm count ssel ect ed
fr 2mc;[:|he| \g/\; Ol(JE) anﬁi‘tft !Aé’agt ZQfT'he sg'@c% oyaln%é&thp@gczd!ng&!!)eax @he@ln%aclﬁcffgam SEn )COUﬂt of
< set r IS ours o

Repl icate Or gam ﬁrs {' co.{?i WOrk spaces&glaq by tmfgspan?s&&i&xévable Tanufacturmugam sm count of
< 1 CFU plate, aﬁﬁ”(ﬁf“?ﬁh@ﬁmﬁFHF@“SPﬁﬁﬁfgﬁ?%ﬁﬂﬁWmﬁTﬂggT”tFU'platc 10035 1
I n sonme enbodi merrtiss oot Her. bonpesmsng i3 hSased priemedelyd e prgigrface (e.g., wall,
floor, counter anddws. sink) or area, e.g., for aseptic processing, wherein
the surface has one, two, three or all organismcounts selected fromthe
group consisting of: (a) viable particulate air organi smcount of < 10
CFUW (b) settling plate organismcount of <5 CFU 4 hours, (c) Replicate
Organi sns Detection and Counting (RODAG) plate organismcount of < 5
CFU/ pl ate, and (d) touch plate organismcount of <5 CFU plate. In such
enbodi ments, sonme nethods of using the manufacturing systens could include
mai ntai ning the surface to have one, two, three or all organismcounts
selected fromthe group consisting of: (a! viable particulate air organism
count of < 10 CFl Vm, (b) settling plate organismcount of <5 CFU 4
hours, (c) Replicate O ganisns Detection and Counting (RODAC) plate

organi smcount of < 5 CFU plate, and (d) touch plate organismcount of < 5
CFU/ pl ate. 10036] In still further enbodi nents, the conponents 34 can
include a surface (e.g., wall, floor, counter and/or sink) or area, e.g.,
for fermentation and/or purification

Q?{)ect % Tl'de systcm Oﬁgﬁ%\e of %16 prccndrné &sreats wger t?hgd



processes, wherein the surface has one, two, three or all organi smcounts
sel ected fromthe group consisting of: (a) viable particulate air organi sm
count of wOR00/CRIHmM , (b) settling plate organi sm counPCofUsz008062HL) 4
hours, and (c) Replicate Organisns Detection and Counting (RODAC) plate
organi smcount of < 25 CFU plate. In such enbodi nents, sone nethods for
usi ng the manufacturing systemcould include maintaining the surface to
have one, two, three or all organismcounts selected fromthe group
consisting of: (a) viable particulate air organi smcount of < 100 CFU n8,
(b) settling plate organi smcount of < 50 CFU 4 hours, and (c) Replicate
Organi sns Detection and Counting (RODAC) plate organi smcount of < 25
CFU/ pl ate. [0037] In sone enbodi ments, each novabl e manufacturing bay 14
conprises a control systemfor controlling the associ ated nmanufacturing
process i ndependent of the manufacturing processes carried out in the other
bays 14. Such a control system cani nclude acentral processor, a nenory

devi ce, one or nND®@2bS eXspeliAL: @K BCEStany @MY NUARE N, QfcsSeRSPRS tor identifying
various process pq&@g@len§$mﬁhhhnm%hempays and/ or any ol hcr control system
conponents that may be desira 038] In sone enbodi nents, each of the
novabl e manuf act ut®ig bavs’ﬂﬂmﬁﬁmtﬁewoeenbwhséga&auﬁamn 38 (shown in Figure
2) for dischargi ngmwast e figepeliatiedodiktingo thigp.as $06 inatiat.mmnuf act uri ng

processes. In onemenmm meynpmcntoheymscztelate‘.m,&cig@&%dmhmqj a waste

recept acle 44, as w§ul 1V\Pémov1bk ngm ftctuﬁzn deQ(?ondego'%he core, ﬁzpft acle 44 nmay i ncl ude a

sel f cont ai ned wast e a system of pipes forrdelivering waste to
a sewage system &”E%h?“é?”%ﬁ%?%“??eﬁ h@ﬁf“&ﬁﬁ“ﬁ?@ﬁﬁ%é?“&ﬁhtroI mechani sm
or any ot her fore¥teabPraingbrist Paetcig Projer: sadmsong rde dickim ndliy

gravity-assisted &M@Mmpemmmﬁemmhesmasmewﬁmenmeambeaym&Ambo exit the drain
38 and flowto t h&m\ﬁﬂsﬂt(ﬂheEcﬁﬁﬁlﬂ&v&ﬂklnﬁnuﬁéurfni}ﬂ& wheSthd s@6atnednid el ow (e- g., one
floor below the my@cmﬂm ,bdv\MmeteJ e eéesﬁeeecoq%p@eck@le@oqmo@mmt ed, treated,

and/ or processed gl ¢ dr.a and wast are preferably
cast one thll vfor e os l to th hl f th
i solated fromthe core 127 4 ggw 0 avold'c ﬁf%ﬁf r‘mm%‘”?mihe core 12. The

drain 38 of each B%MFH8“83V§ 14 can be eqU|pped with a one-way cheek val ve,
a trap, or a sim @by f lagw: @Ot H9m Aoy bk & e oebandb&s cangdensabl e gases, for
exarrpl e. In ot hermﬁfmﬁ’ﬂﬁa&ﬁi@&xﬁ coﬁ:apsrzlg%@ﬁ?&)&ﬂc(ig'thgcme surface condenser S) can be
used to renove em ssions, such as vol atile organi ¢ conpound em ssi ons.

Mbr eover, in soneW@ﬁ%odWWEer?Wﬁ%efﬁraﬁﬁ”@Sﬂﬁhﬂawm@MGﬁeﬂEMCap for exanpl e,
for sealing t he dieaiomn uB8 cwhen tithie hb@y and dcdnSuplReioftgyg tonansperd ed. [ 0039] As
nmentioned above, idh uSQOR QERADE BRMaSair, )RBun TRAYS BEEUET Bgys¥sHem 10 al so

COprI’I ses the houéllb&]lgm;]n@ (t)Iﬁﬁm‘ﬂ%%A en@) aJdQItqu buf?eh )apmlgq nrll‘;“xeedlg an%hown in Fi gure
1 contains the cort;loclm,rC kp%mflrst t hrough sixth nova le manuf act uri ng bays
14a- 14f that are COnAeCt 8 or connectable, to the core 12, and any

addi ti onal anUfamMUWiHgmbayﬁeﬂ%mhhﬁimﬂﬁ%eb&ﬁh@kﬂﬁs@Qﬂmaﬁﬁﬁd to the core
12. In sone enbodi:®nt &st mbAe S¥SLem &l e@m@@ammoee§m@ufmmwfg area 24, which

may be di sposed lJarﬁgngegah%fo%&pﬁ&Qoecesgig tﬁem(%d gﬁggogenf%m oUs ﬁg 6. The hol ding

area 24 is preferab ¥ deg % y 9 & Core 123 rovi des a

| ocation where eadf"dtt rmtcrw%ﬁmsﬁﬁod@ébﬁﬂ??%@wB%V@“Tﬁwgéﬁ be positioned
to undergo (i) a TIEH My BPETACSHT RHel-dbYUt e (wkRispaces of the first
and second novabl@samran bfack yrd Cngich @PeAQpee ahaianed; of | fHUmatechange- over
operati on, mherebynmhﬁmhae&bmmﬂ@ﬁu@t1them&irst and second novabl e

manuf acturi ng bays are al i1i) qualifying, preparation andl oadi ng of
suppl i es and specifi’t #awz%ﬁvew& P%mYTﬁ%Wﬂﬁ?ﬁﬁg¥@%b@ﬁF§Mh@elIs and/ or

di sposabl e manuf aeti{ Ty TEPETETS) b2f BF hstiend mesitls wrenbofcaetaur i ng process,
and/or (iv) a servicing operation on any of the facilities 22, utilities,

or an HVAC unit associated with the bays 14. For exanple, as depicted in
Figure 3, one enbodi nent of the holdimg area 24 can include a clean area
42, for introducing clean raw materials and/or utilities to one or nore bay
14, and/or one or nore dirty areas (not depicted), for decontam nating or
cl eaning a bay. The clean and/or dirty areas may thensel ves include a
wal | ed-of f section of the holding area 24 with openings or passages that
are adapted to be renovable coupled to one or nore access points of the
bays 14. Such a configuration ensures that no crosscontam nati on can occur
between the dirty area and the clean area. (0040] As depicted in Figure 3,
t he manufacturing system 10 can optionally conprise or be di sposed adj acent
to auxiliary stations 40 such as anal ytical |aboratories that are capable
of separately handling nultiple sanple types, a warehouse including

shi ppi ng and receiving areas, equi pnent storage area, a cell bank storage
area, large capacity freezers,



e.g., 2-8 degrees Centigrade, or -20 degrees Centigrade, or -70 degrees
Centigrade, offices or adm nistrative space, conference roons, auditoriuns,
process amo 2bwyarsdsati on | abs, and/or ot her research or ®eTaiSoEIRHI204

| aboratories or facilities. In certain enbodi nents, the manufacturing
system may conprise the core, bays, holding area and auxiliary stations
within the same housing structure. [0041 J In a rel ated aspect, the

i nvention provides nmethods of using the manufacturing systenms 10 to

manuf acture a plurality of products, preferably in parallel, and preferably
using a plurality of distinct technologies. In sone enbodi nents, the

i nvention provides a nethod of manufacturing a plurality of products that
first includes connecting the first novable bay 14a to the core. Then, the
met hod includes performng a first nmanufacturing process with a first
configuration of conponents 34 disposed wthin the first novable bay 14a to
manuf acture a first product. Then, the first novable bay 14a is

di sconnect ed fromotnh@wqqmb 42,“ m@ @Duﬁ@qlmarctmgqmgugurertmk&p of conponents 34
can be established w t %

n‘Dvabl e bay 14a g!‘()ci.__séxgot LSUT}I%L?‘HIH > one, I\H)rrPrCc or 1“01‘ .ﬁISIXLOLm bC LC!}FP(OYH tl‘at Prg_n];:‘ ra_i{ ur | ng
process is perfor #&8 it of ‘i"i’(—:’“‘%’*é*b’@ﬁﬂ“cd‘b‘ﬁﬁf"i‘ Pt 6??%1‘”“’c8’h%‘6‘ﬁ%nt s 34 to
manuf act ure a secondrproduetof <GV bwre. (¢ AgtianCegismtikectigeebndnanuf act ur i ng
process is disti ncdunthg @AdNQatf drfaSdn BRNAE DO R NG (DOC @SS eover, in sone
i nstances, (he ting,pesiad.fequired for disconnecting the first no able bay
1l4a fromthe core 12, establishing the second configuration of conponents
34, and reconnect "Mg't Hered % Bt sYHDOVCABY &° Ay Pr3atiegrrhe " edrE12 can be 30 days
or | ess, 28 days o oflie8s mo@bidmagddySring pay hrd §8 sccoldimogigrly suphctdiedsy, 10 days or

| ess, 5 days or | @ssises Ofuridde @@Ys11, Qbor, LRSS andOfsinid oAy, S.¢.Qbr idr@&Sion OF 2 days or
less, or 1 day or 1xlh/§r%§mlcafu9%roc%%é@mls@fdce ]1(10194)24 twlo %ré@rrmor%mp&l&ngem s, the nethod

can f urther incl usel%écﬁv\ﬁpt %{OHgor*s\stm%%%ﬁTDmb%BTmc %é z!xrlo;%%nsg\(c)osurt\t hfe Td rst movabl e bay

14a fromthe co onnected to the

core 12. The at |€%4t- %ﬁ@“ﬁf?????mVﬁ‘Oﬂdggmﬂmeéﬁgﬁﬂ%ﬁg“bf the utilities,
preferably sel ect @dnfrdxrtiheigroing EBNSIsteprysofout &) 2cteaheai r, (b) cl ean

wat er, ( C) oxygen 001%“‘1 A(pgt) 3 1Cﬁ£ QQ(FH oglng)&l'e gﬂxe r&g(h@ Espﬁlétg Itthixet' Jo@;%ls&lges cri bed

her ei nabove may | 1¥w seeable utility. In sone
enbodi nent s, thre“eosfr prfe”éa"é]"fngfcmfmp{edmr Qordfpo Jhb ﬁl {Eg"# %romthe gr oup

consi sting of (a)™¥PEaAm & yine bppjor ag! éﬁ‘”i’élﬁé “’?R/éﬁr r‘”"d“(“é])ere@lwée(’i‘t ricity, (d)
oxygen, and (e) Cc@ibon adioxi tlesyaher Supplielctd, ishes hikksdmf@nabl e bay 14a
fromthe core 12. ahgg£1é cgﬂﬁl nlg)(t’least ME «;flnlggorque ﬁl‘sl rLJv@@ mgmMcthﬁgb%“Rptlhé ed, includi ng
but not limted to any 8 qrm % ities described herein. [0043| In sone
enbodi ments, connécting the first movabl e bay 14a to the core 12 includes
connecting at Ieawm&mnew&ZBrmé@mmofﬁyﬁhemémﬁwmgwmmabhenbay$iﬂa to at | east
one outlet 30 of 1BGinEQNninl e coMWNRIERI bydbl BandtculiRASL an@RB.Hdt | €t 30 of the
core 12 suppllesIggwkggﬁgmgagﬂptlllty, preferably selected fromthe group
consisting of (a) clean air, (b) clean water, (c) oxygen, and (d) carbon

di oxi de. In sone @Mﬁ%dﬁwwnﬁsmeﬁwy@ﬁmneeﬁﬁn@m@hewﬁwfswmwwvable bay 14a from
the core 12 conprioc&escotlprse DRARE d Aighoddt@aydtiom lhe@stvh@erh biMle @t .32 of the first

novabl e bay 14a fLom.lhe. I@gufic@@égaypc@a}e Rdtidn&ilio 3R eOf bR ot 12. In sone
enbOdl rrent S r e Che]'nﬂn%g\tv(!trl{: ces Ot}% Ergt an%gecc[;qi)%@g emaxﬁﬁé{un;fébg\/s%lrgc tl;t’ég Cor e 12

conprises re-connectin one 1 first novable bay
l4a to the at Ieaéf“ﬁ”“”%ﬂ??@?“gﬁ*y*ﬂ?ﬁéﬂgg?@“fﬁszﬂm?Hﬁb enmbodi nent s,
connecting the atm¥euytreeirerciiilcét 32 of the first novable bay 14a to the at
| east one outlet 30 of the core 12 conprises connecting a plurality of
outlets 30 of the core 12 to a plurality of inlets 32 of the first novable
bay 14a, wherein each of the plurality of outlets 30 supplies a distinct
utility. In some enbodi nents, disconnegting the at |east one inlet 32 of
the first novable bay 14a fromthe at | east one outlet 30 of the corel2
conprises disconnecting lhc plurality of inlets 32 fromthe plurality of
outlets 30. In sonme enbodi nents, re-connecting the at | east one inlet 32 of
the first novable bay 14a to the at | east one outlet 30 of the core 12
conprises re-connecting the plurality of inlets 32 1o the plurality of
outlets 30 [0044] Optionally, the nethod further conprises noving the first
novabl e bay 14a to the holding area 24 after disconnecting the first
novabl e bay 14a fromthe core 12 and prior to establishing the second
configuration of conponents 34. Then, the first novable bay 14a is returned
to the core 12 prior to re-connecting the first novable bay 14a thereto, in
sonme enbodi nents, the nmethod further conprises cleaning the first novable
bay 14a mhlle it is located in the holding area 24 and prior to




configuration of conponents 34. In sone enbodi nents, the nethod further
conpri ses connecting the second, third, fourth, fifth, or sixth novable
bays 14b-wef2oton753se core 12 while the first novabl e bayPCZarse@vennect ed to
the core 12 wi thout connecting any of the second, third, fourth fifth, or
si xth novabl e bays 14b-14f to the first novable bay 14a. [00451 Preferably,
perform ng each of the manufacturing processes in each bay 14 conpri ses
perform ng one or nore of a chemcal, a biological, and a pharnaceuti cal
manuf acturi ng process. Enbodi ments of manufacturing processes include but
are not limted to one or preferably 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16 or nore of any of the manufacturing processes descri bed

her ei nabove, as well as any other manufacturing process not specifically
descri bed herei nabove. [0046] In sone enbodi nents, the nethod further
conprises performng a third, fourth, fifth, and/or sixth manufacturing
process within the second, third, fourth, fifth, and sixth novable bays

14b-14f in par al | F‘)‘ H(W t/\ mup%r thgymnng mt¢ ngoif He Er@&dng &f&@.@&&”tﬁcr@gc process Wi thin
the fl rst rmvabl e f %I l t t mr ay, m( n, (,OI nov%k 111&1]L1§Ltulmébd dxrcrmHUf act Url ng
process is distin8t"Trom" dm'?m % uring process. Thus, it should
be appreci at ed th&F%FWé1W%V%ﬂ%fﬁﬁhﬁﬂVhﬁ?&g@8d§ﬁymﬁw%ﬁmﬁes a flexible system
whereby a S|ngle mavabhebn&mu@aﬁwubvwgdbavﬂmﬁmcmhether it be the first,
SECOHd thir d H(K E'E’ e enﬁt f() Ar119}!1)(i(§111)(111hct1p§by1 pljaé‘imy of?}réfuctg%%ﬁ’rs% bed her ei n, or

any other bay, Ssily connecgp nd d}scgnﬂmnm%qulon1the core 12
such that differ eﬁ't“’vf?ﬁh‘ij’?”é&’f U Ry Pr c“é‘lscéir“ “rean the ed” out therein with
di fferent confi gurats otig Teforfartifa t"U’f"i“ﬁUhsE‘tﬁ*ﬁﬁtﬁkh‘éPﬁré”"E‘Aib[c%i‘ﬁ) ' n .nother
aspect, the invenhingrupr ovtipdést: dscametingtl fof nayebfvdet irdevwg a plurality of
products that i ncludes. cennectiingonthembicistinmovablmevabayy.k4a to the first
dock position 18acogqu1;g1@ ﬁﬁmo%m\lawto\l\@a{eempeifmngas&&ﬁ melGdiRosi tion 1Sa is

f T St Sel eCt ed f r OOCQSS Vvﬁ% 1@3690(}?&0“&; ‘Xa on Of gﬁ&) elxth%xalel“aQLDcsa SJC§1§‘pLOKJU§f Then a f Ir St
manuf acturi ng proctess I's tion ol conponents 34

di sposed ithin th&fPHst “ﬁﬁ%ﬁ%?%“ﬁﬁV“Tﬁﬁﬂ“%% r“ng?“mmgmﬁ?lrst pr oduct
Then, the fiist npyvedhl eshbay: Adamwt & mdisconneatedobbam, tohgisifii: r st dock

pOSI t I on 18a o f Febcgab%(e&nﬁcctgnza ﬁrgngl«a@ebgl)]tgjfﬁ& &Q&on()@cxgc the ﬁ@&ﬁnﬁl t h| rd f ourt h)

rmvabl e bay 14 I S CO rom a piurall QS1{1I0NS, rLormin pr mal’BQC%\JnL)I %@ngj"\%gd A rranUf aCt ur I ng
process is then p&ffo gf d"Ie “fﬁp to ﬁ?{ ation of co nts 34 disposed

within the d|ffer@ﬁ?“ﬁﬁVﬁﬁP@mﬁﬁﬁm@ﬁq?%lWﬁﬂﬁ?&é@lmWOm“ aCfufeerrént product or a
same product |n sometidrstameds istrheblt frgngefisger Prylf °6d for di sconnecting
the first novabl ercbaybiyléhgectng omotdrevabli bag o the Bretkosporsf hqcgm ai8a and connecti ng
the different novablginbayomdhak@eukil@rotdssit « AOGKaiR0OSiohbodds Iiaecan be 48 hours
or | ess, or 36 ho&’;'fhﬁ thQEecolnc?rﬁ)%ab ery to%%nulﬂzg&}g assacgrtd Jo@xgts or 12 hours or | €ss, or
8 hours or less, for exanple I'n some ot her |nstances the tine period
required for d|sc@ﬁﬁ%c?ﬂﬂ@ﬂ#h@ﬂWﬁﬂé@mﬁﬁv&bwémﬁay“Tﬂ&“ﬁﬁ@ﬁﬁﬁﬁe first dock
position 18a, conn@ediiyhgvaidae b feh@m@ninsy ablirebdyayhe 34: iectitdre first dock
position 18a, an dsegﬂgjwm.ln e p]ﬁerterJv:fﬂQﬂeMyE @By dsihatisite kagd fay ®CCSS t O

manufacture the diffe %MQE%9%%%&%&&\Aﬁamwéco%onin@§§pmepr 36 hours or
| ess, or 24 hours or ours or less, for

exarrpl e 10048] W fllH‘Hn tkﬁ?rgt%%(trﬁnu%flcture%flxjfst F]roducit andﬁer%ﬁnmﬁ?see%)i] Sted that the system
10 of the presentmﬂW§@W§§ﬂW%mﬁW@Vﬁd@%”FH&“W?@%FB?T??V”@P“B?ing able to
qui ckly switch frdmmmwnuﬁa@@mwmmgw6ﬁeﬂbwemﬂwﬁmﬁﬂ“Fh@mﬂwrst bay 14a to

manuf acturing a djfferent, (0 nd or"%m.wacquw&)m rnnasegala‘, BLeMAmRay 14 without
having to reconflb ?p ol K 2 & i ﬁhglflrst bay 14a.

co ts 34 |
This can reduce nﬁ%ﬁﬁﬁ&?ﬁ??ﬁ&”g vmfﬁemﬂpﬁa F“mmOMNMMdﬁe over al
productivity of tiveovapstreasingBe frobra9re for: Slestis ERBOY FErtes e met hod
further conprises supplying at least one utility fromthe core 12 to the
novabl e bays 14 when the novabl e bays 34 are connected to the core 12. The
at least one utility is preferably selected fromthe group consisting of
(a) clean air, (b) sterile water, (c) oxygen, and (d) carbon dioxide
Further utilities can be supplied, including those discussed herei nabove.
In other enmbodi nents, three or nore of the utilities, preferably selected
fromthe group consisting of (a) clean air, (b) clean water.(c)
electricity, (d) oxygen, and (e) carbon dioxide, arc supplied fromthe core
12 to the novabl e bays 14 when the novabl e bays 14 are connected to the
core 12. Optionally, further utilities may be supplied, including but not
limted to any of the utilities described herein. Mdreover, in this nethod,
t he novabl e bays 14 can be connected and di sconnected fromthe core 12 in
any of the manners descri bed herci nabove with the previous nethod, or in
any ot her manner known in the art. Furthernore, identical to that



descri bed above, perform ng each of the manufacturing processes conprises
performng one or nore o f a chemcal, a biological, and a pharnmaceuti cal
manuf act WOrg1om76a8ess or portions or steps of nmanuf act uPCRASPIOOERSES.
Enbodi ments of manufacturing processes include but are not limted to one
or preferably 2 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 or nore of
any of the manufacturing processes described herein. [0050] In yet another
rel ated aspect, the invention provides a nmethod of manufacturing that

i ncludes selecting the first bay 14a froma plurality o f avail abl e bays

| 4a- 14f. The first bay 14a is then noved adjacent to the core 12 and
renovably connected thereto. Next, the second bay 14b is selected fromthe
plurality of available bays 14a- 14f and noved adjacent to the core 12. The
second novabl e bay 14b is then renovably connected to the core 12. Wth the
first and second novabl e bays 14a, 14b renovably connected to the core, a
first manufacturing process is perfornmed with the conponents 34 di sposed

wWthin the first bay, f4a.t mlfmﬁu&!cﬁﬁmﬂoepamztn ona&o%@sﬂy%waﬂd a second
manuf acturing process is per med al_ the first manufacturing

i aral |l e
process Wwith the L(S‘&ﬁb‘&ﬁ’éﬁfogd lg) to dn wrcd)ufvﬁnmaa fi st.111411uW1|g]t11r1n§per0LE)sl§]d1 1bay 14b to
manuf acture a sedwtf“pft*‘eﬂfﬂéctm‘C‘[””(BEPST[S“‘TPOF@P RS P WpPIdEl ated that this
met hod provi des theuadvantage mofianapl erignnervefdopulitmg petrsonnel to sel ect
one or nore bays ddnclikomuanyn ndahet oebmparal dsplsld @itbayseoray per f or m ng
nul tiple process jn Raraldglo . Thg ARODER.Ofcavai | abl e bays is linitless.
The nunber of manufacturing processes that nay be perfornmed in parallel is
only linmted by tbe4gpesid{ochdediogn vand oCynrigiratidli"sf the core 12 and
the capacity of tdhepiciarseplized esioupplyo ttfist bdvibegay, oTlede fidmli nder of t he
system and the nE@ﬂ&n&Q&e&%mnﬁmkhmgmanﬂndh&amem@&himghihewbays 14 are the

same as those di S&o‘d%@%ﬂ ﬂpé?)\(ngcted [OQQ\‘:}(%J the aﬂea@cgmul@mﬂﬂhﬁmﬂ&§ one bihe I'TEt hod

control systen1as§60|éfegde’%ﬁ Phé‘%‘?‘? Tj andgontrolllng | he second

manuf act uri ng progess mmehmaﬂeeemndmaammﬂabmgyez@mﬂ@@@@tiated with the
second bay 14b. |n,thiS.Honf b gumat Lioms o thhes hivsdaaae sasond control systenms
can be distinct Cs%c@xdn%lab§¥x§ ﬁ)%hchrJ]at%Qn@o o@ﬂh@d&%@ﬁtﬁtmdd@&d%&@ond

manuf act ur i Ng progess 13, co t() lcaln al (b ceadne tgr (d)efnctrlcyy 8{0)&%61] an r st
manuf act uri ng pr o8EEE CTHEES 1 YETY 8t CHnot her aspect e I"Vent i on provi des
a met hod of manuf@étdictiteg that |ncludes selectlng a first bay 14a and a
second bay 14b fr@mﬁ Rl 2l mwwmoamhsoampecab,agaspemaml4f and utilizing
the first and Secc%xgpnsmgs ?] 1;1‘4%3% o;mobe utxlgespoqg FQL{UV&%@%Q)D&) lh@t’irst%rtl ons of si ngl €
manuf acturing proce After gnd bays 14a, 14b
are noved to the %8?@”1@6 th the first
movabl e bay 14a c@ﬂﬁ%éﬁ“%@“%ﬁeﬁé%?%mTZMCSmﬁF%dﬂEFmﬂHd@P@%e§ma first portion
of a manufacturingcpredess with the conponents 34 stored in the first bay
14a tO brl ng the (PJ ?ﬁugtp&ttg ?‘he Ietﬁo%Bfaﬂo%@the%tecmweésc&ﬂé&@ The pr OdUCt I n

the first stage o aCt ol ef L3 bl% t tg anst errxrs§ onnegm atleastsor?econd bay 14b.
Wth the second bE P RS R el PO T he T8 e 2P T he “prooduct  under goes a
second portion ofm@h@“ﬁaﬁm*ﬁbﬁﬁ?ﬁﬁ@“ﬁFBﬁ%%%mVWTﬁ“?ﬁemﬁBﬁﬁB%ents 34 stored
in the second bayoulldiy it @reloupplingpt Ed¥enepilpairetnnetts be Beooml bstiage of
manuf act ure. [ 0054 cok BmBisiskikcombratz ek caspaat: pf teliet nonvent frenhgr ovi des a

met hod of manuf aclrbagt Lng eloP@cork. %k&%&m@@xk ﬁrgtnlo‘ﬂge Wy b nf Sle cdaPdtesd r OM a

pl ur al I ty Of aval | a 13 at g ne et ofin lrSrrgB/\'l nﬁga pﬁe 1t IE’!S %lﬁe@m@f%f ﬂ?4a to t he Cor e
12, and rermvablyreconncCl gy?“%é Fﬂl4lé%ay t%erétb th'the first movabl e

bay 14a coupl ed t®¥“the core 12, a product undergoes a flrst portion of a
manuf acturi ng process with the conponents 34 stored in the first bay 14a to
bring the product to a first stage of manufacture. Then, the nethod

i ncl udes selecting a second bay 14b fremthe plurality of avail able bays
1l4a-14f, noving the second bay 14b to the core 12, and renovably coupling
it thereto. Wth the second bay 14b coupled to the core 12, the product in
the first stage of manufacture is then transferred fromthe first bay 14a
to the second bay 14b. The product then undergoes a second portion of the
manuf acturing process with the conponents 34 stored in the second bay 14b
to bring the product to a second stage of manufacture. [0055] In sone
enbodi nents, either or both of the foregoing sequential manufacturing

met hods could further include selecting a third manufacturing bay 14c from
the avail abl e bays 14a-14f, noving the third bay 14c to the core 12, and
coupling the third bay 14c tol hc core 12. So configured, the product in the
second stage of manufacture is transferred to the third bay 14c. Wth the
third bay 14c coupled to the core 12, the product undergoes

%ﬁsdfrom the core %F:ast’ three OP ?e th dce Or more utqmcs ?e?



a third portion of the manufacturing process with the conponents 34 stored
inthe third bay 14c to bring the product to a third stage of manufacture.
| 0056] BywoOIe10ilos3sgoi ng, it shoul d be appreci ated that Prhe/uss@9otozbhe terns
first, second, and third portions of manufacturing processes and first,
second, and third stages o f manufacture are only used to express the
relative order of these processes or stages, and that each may be
internediate to an overall process or progression through nmultiple stages.
| 0057] It should be appreciated that in sonme aspects of the nethods

descri bed, the overall manufacturing process is divided into a plurality of
portions, wherein each portion is perforned in a separate and di stinct
manuf acturi ng bay 14 sequentially, for exanple. In contrast, in other
aspects of the nethods described, the overall manufacturing process is
performed in a single bay 14. In some enbodi nents, however, the single bay
14 coul d be separated or subdivided into a plurality of different sections

di vided from eaChromsbe,\bpé%&wﬁmtrLgﬁforqrryo%ﬁrrér,%@mmrc&; \I«HinQS such as doors,
walls, curtains, etc. So con I gur tions of the overal

manuf act uri ng pr Oé]é)érg)!) 8)éncct16%t1c first g fm xcwméno\ able Q’Ag@ tT tlfjr. (,81 Loglgrrescéss of each indi vi dual
bay, if desired. AsiEHdahiey %‘*ﬁ?%ﬁb?ﬁ&“Fyﬁﬁgwﬁ?“5?8%“%%@% is within the
scope of the pregenwuapphﬂ&aﬁr@ﬂmm@méﬂthe”ﬂvﬁévF@%W“ﬁ%pl|cat|on of the
invention will deﬁ)q&g r!ec J]eThe Bgl%d o(ln%/ orpc optgc%pegcdrpellspg(gs m@i”f actur ed as wel |
as the quantity bein 005 one

enbodi nent s, the‘PWV@hﬁTﬁﬁ”ﬁPbW?d‘?'g‘ﬁ%fﬁmﬂm“? é%qRPd“?ﬁF?ng 500 liters of
pr oduct (e.g . CUlutetf e o pralPrrecto et ing oAl M arisees 'f T e Broduct ), wherein
the first bay 14 inack tdesant gmpoment: say@4hefep pacicadfht riyrilingfogissh t hat the first
stage of manuf actupesideludrs cultured cells of the product. The cul tured
cells of the product can then be transferred to thg ﬁgpond bay 14b for
fermenting such tIA4{7 ¢ AweckBc BRI HgW °Br WaR T AT e "Conpr i ses fer ment ed
product. The fernewmedr@mﬁﬂUGWM@aﬁm%%%ﬂmﬁﬁmﬂr%ﬁ%¥%??%Hmiﬁmﬁﬁé third bay 14c
for purification spghnbhetist heeuifchiing dogs g érstganp@amuhachurremeenpr i ses
purified product . TS o Toidend deicRndcoafolhd fersdmnul &Gbdicnh nghri@er ocess. | n

ot her enbodi nents, R[RLE anqrmr, mg@m&@%&ec&@r@umes %@gu&tor@an be

ranf aCt ur ed For ¢ ba conpecin 17 OV gd QQH’I )4 r?([: (§ﬂ] O f pr OdUCt COUl d
be manuf act ur ed ﬁ%ﬁgﬂg%m“%lggdﬁ ol ﬁ%%r ul hFo#cscEa l quire the

manuf act uri ng prdE@%%“?Hmﬁémﬂ?ﬂpﬁgﬁ”?ﬁ?8“8%@”8PmWﬁpgwgéﬁfFronal portions
requiring, for exdtrploe,ndmevaly comsrties eduine moRHEd baseParate" Bays 14. [ 00591 For
exanpl e, when nanuia@hukmm@maaﬁ®mhhmem®mm@mpmoduct the cul tured product
produced in the frrst bay 14 e tra erre%sym he,second bay 14b to
under go a pr cvirad PO ?:ﬂ” iA:fpiX:&éé‘t 'ﬁle meafhod ofanyoneoptsepreﬁedmg € a\?/hl Sanuf act Ur i ng
process such thatWFW@”§@@8ﬁﬁm§?%§%“8F“ﬁ%ﬂﬁV%d?ﬁ?@“%ﬂﬁﬁ??@%@ a pre-vira
purified product . cofives pmective ap enkry goirof faipabthedirsordierndenr®e bieri° Be transferred to
the third bay 14cexi@mh dincked goi dghe@ardd @8 tonnektingdn epptppintbi egitfitefisppor t i on of t he
overal I manuf act UJn& s@gndmog(;]%%ytoz&lgﬁf/}%tﬂyofﬁieﬁidlﬂ&aii@@edt BeaPinf OSt - vi ral pUI’i fied

product. The post; Volnrecr g ihetirs Jv%g rQrgHgf{rs 8@9 El&ez@e bﬁ'rrtx@sans'r erred to a
fourth bay 14d, which HIPQEFL Vs el ected fromt] ai | abl e bays

14a- 14f and COUp| c&saamteijm%theéntrg(gouécr i}ﬁ lgrst‘f‘movaﬁle baapom the. exrtd)omt oét ethi sﬁ% pur i fication
portion of the preowessasydiforastingde it g ‘H“&ﬁ@?ﬁ?@ﬂ“%%%ﬁﬁﬁﬁmyThe purified
product can be t heinfof hefhst @cboprcodact . [ 0060 I n sone enbodi ments, the

met hod further i nEA H) e% ﬂbé ﬂxlélmrTQ Eofqrvoxgergﬁhe%gghz%i;%%l furrl)rgrocess St eps

di scussed her ei nal Various structure *’S 9 ransferring an

i ntermedi at e prodﬁ%?mﬁrm@YﬁB@mﬁ?mﬁ%ﬂﬁrmw u é“?ﬁ““WEFO“ﬁé to anot her bay
are descri bed beI@MW“F@O@@“PWMWFP%WFﬁéCWﬁﬁﬁ?ﬁf?ﬂf?ﬁ&wngfgﬁr10 of the
present disclosure has thus far been described as optionally including
externally located entry and exit roons 48, 50 for providing controlled
access to the bays 14, as illustrated in Figure 1, alternative enbodi nents
could be configured to include different mechanisns for controlling access
to the bays 14. [0062] For exanple, Figure 4 illustrates one alternative
enbodi nent of a system 100 constructed in accordance with the present

di scl osure, and including one or a plurality of clean connect areas 149,
whi ch are coupled (e.g., renovably, fixedly) to a core 112. In sone

enbodi nents, one clean connect area 149 is disposed adjacent to a novabl e
manuf acturing bay 114. In other enbodi nents, one or nore clean connect
areas 149 are



di sposed adj acent to one or nore novabl e manufacturing bays 114. In the
enbodi nent depicted in Figure 4, the system 100 includes first through

ei ght eentWwoch®ar1ssonnect areas 149a- 149r and a correspomdirng24609/064204 hr ough
ei ghteenth novabl e bays 114a- 114r. Thecl ean conned areas 149a- 149r arc
generic and not specifically assigned to any one bay 114 . Ls such, one

cl ean connect area 149a- 149r can serve any one of the bays 114a- 114r. In
sonme enbodi nents, the core 112 is rectangular in shape and the bays 1l14a-1
14r connect thereto along each side in a linear arrangenent. Wth the
exception of its shape, the core 112 can be identical to and include each
and every feature of the core 12 described above with reference to Figures
1-3. Additionally, each of the bays 114a- 114r define workspaces 120
accomodating facilities 122 for perform ng manufacturing processes and can
be identical to and include each and every feature of the bays 14 descri bed
above with reference to Figures 1-3. Accordingly, each and every feature of

the core 112 and Qﬁy)ﬁoalh%‘k?cpm;'f;lo‘!sﬁrmgﬁgl.hglar%lr!unu.thwss f- M lober Ot be repeat ed.
[0063] Simlar to d above with

r 0ons. b
reference to FI Oé’\miwﬁtr 1d§ ed fOQQlﬁcrt b(ﬁlh%gmrc uurmus o thig { MoVy 1gc9b ay (%%m&,t he SySt em 100
depicted in F|guHé*@“&ﬁﬁ”ﬁ@@aﬂ%ﬁﬁgﬂmPﬁmé8HFW&P“§%8§§§”TCmv%ﬁefron1the
respective bays I1fkdapper ot colidocdd elfaye tmaredd etvednavchmieetordr ea 149a- 149r
general I'y incl udesovaicsguasecaro heth angubar «struatoenidetirinng a sel ectively
seal abl e room posrh Imllfgnr%d r@&‘&%@ﬂt uﬁ)uQiQJktﬁQ%@lng)lcn@ 1 ANELOke & hee bays 114a-1 14r
and a corridor ( euugmi tot? c,oncfmova) < b 1pdtml@(u¥cm§]9:ﬁ]£]!ﬂggrﬂ§ pr:{liggsa 101b) thr OUgh
whi ch operating personnel can pass 1nto and f the clean connect areas
149a- 149r. In thewuﬂmch@sed:@wmgdﬂmemhmwfm@mpwwmemys@@?Wldors 10l1a, 101b
extend as part of coap@nationg: APPOsE Lidis iddes iefuiheckooprr diZ@and are seal ed
therefrom such thﬁzmggh§gnaghdﬁ@mm@5@m@@§ugggwaaaﬁgnam&ame 112 and the
primary corridors 1 I n ot her enbodi nents, the primary corridors
10l a, 10 Ib coul d"be at a position spaced away fromthe core 112,
as depicted in Fijguse Kwu{@06ﬂbdﬁﬂpwexanﬁ&%w&@%gﬁwe&Wmﬁepicts a system 400
i ncl udi ng core 4lc2mpn§ngprlldslﬁ§£lnj ftrym@flb emﬁhblangmmﬂﬂc})aﬁftaﬂd’yifrl’)l@thtbcaxyS 414, and a
pair of primary cQriidars., ﬁQ&Tst%Vaﬁ%bﬁonJ cg@m@ﬁﬁlemmgl@@fhst af.dihese conponents

Can be ConSt r UCt ed ! €S8 1snin Trept canhiguratl HD COTTL rﬁrllls\@‘li:lln %erpqglceﬂ)nt S descrl bed
herei n, and theré?ﬁ“g” %%9 {&’V ot [ionot])%trepea ed. Additionally, the

system 400 of Fi gifte 7 can |nclude one or nore optional housings 416a
covering and possjphky SME@(‘QUﬁanElg)dthﬁyo&d’o@t&ﬁ)re&ﬁnﬁ@ﬂ]e&jfmbxyr t he bays 414, as

illustrated, or a, J@QM@I Ainé t;leﬁpst &9%}&&&%%@ ggr@wn%@ g, e entire system
400 simlar to the ho{%il enttot[;1 v re"tterse ectmc'the ndbr gference to Fi gure 1.
Still further, altHotg '”mm] “a%c the"System 400 of Figure 7 coul dal so be
equi pped to incIuMeimramsfﬂrﬂﬁ&ﬂ@hga$9&o&hd#@ﬁmmmmmwmm@ed corridors 192
simlar to those dgsshd Ped.3RQYRy Wnih phefieireneR. &:@; thebsyst em of Figure 4
for facilitation ctorl;n r%fthgﬁnrtpofay tp[hpcq}é%eropxﬁrig\é\@lﬁﬂnagnnégtuxhéyr&esé';%ardllgl desired.

( 00651 Furt her mr\gfh atselqsm ecﬁd\e ltl‘lrst axr_(li sec?x& Pécmu ac unrgﬁrcceﬁes wgh zghlr% se? t he system 400

of Figure 7 can b area 424 that can be
di sposed i nsi de o@mﬁﬁ?% ﬁ@“dﬁm?%%mﬁﬁﬁ“ﬁWmWBW%“H86§Wﬁgs 416a, 4 16b. The

hol di ng area 424 ['O(ﬁsdPr QIp@l’i@anMmQﬁogEXQ@%ﬁi: oﬁ%%ceﬁxﬁ@ﬁﬂe&ts%ex&ﬁ)re 4 12 and

pr ovides a |ocati ce)lgova ¥ Connectm algehirs(l)lfay ;o laxgcogg(%ﬁnségcéhn&% attt)eest cplog’rgt ;n!ep ned to under go
(i) a cl eaning operat wher spaces flrst and second

novabl e nanufactu#ﬁﬁ@“ﬁ%§§”3?8ng§éW°H”Qfem@“mmm ycmmeC“”ver oper ati on,

wher eby t he faC|I%@Wé@“UFCWW€mWF?§¥m%ﬂ%“%@GﬁﬁﬂmﬁﬁVégVﬁ“ﬁﬁﬁﬂfhctur|ng bays
are altered, (iiiz3leguealsicéypuigoftipreparati on and | oadi ng of supplies and
specific raw material s (i ncluding reagents, cells and/ or disposable

manuf acturi ng conponents) for the next manufacturing process, and/or (iv) a
servicing operation on any of the facifdties, utilities, or an HVAC unit
associated with the bays 414. [0066] One distinction between the system 400
depicted in Figure 7 and the system 100 depicted in Figure 4, for exanple,
is the configuration of the primary corridors 401la, 401b relative to the
core 412. That is, the primary corridors 40l1a, 401b each extend away from
the core 412 such that the bays 414 are positioned at different distances
fromthe core 412. In this enbodinment, the bays 414 are still coupled to
the core 412 in generally the same manner that the bays 114 are coupled to
the core 112 described above with reference to Figure 4. That is, the
system 400 includes conduits 415, only one of which is illustrated for the
sake of clarity, that carry utilities fromthe core 412 to each of the bays
414. 1 n one preferred enbodi nent, the conduits carrying the utilities from
the core 412

uch, urﬁné roccs oS,



extend over the bays 414 and drop down to connect thereto. In other

enbodi nents, however, the conduits can extend fromthe core 412 in the
ground orwDl20mwo76889t he system 400, for exanpl e, such thaCTiuseowontodt s
connect beneath the bays 414. In still sone other enbodi ments, the conduits
could extend fromthe core 4 12 along the primary corridors 40l1la, 40l b to
the bays 414, for exanple, or in generally any other configuration. Wile

t he enbodi nent depicted in Figure 7 includes the primary corridors 401a,
401b extending fromthe core 412 in tw different directions, i.e., from
the left and right side of the core4l12, (his is nerely an exanple. In sone
enbodi nents, one or nore primary corridors 401 may extend in only one
direction fromthe core 4 12. two directions (e g., opposite) fromthe core
4 12, such as depicted in Figure 7, or three or nore directions fromthe
core 4 12. [0067] Wiile Figure 4 includes the primary corridors 101 a, 101b
extendi ng adjacent to the core 112, and Figure 7 includes the primary

corridors 40 Ia, ﬁ}m«l ,\%XJ}%ntﬂﬂgn&[@wyot}mm&Ja@mcgguas 412, other systems may

nOt I nCl Ude prl rrar qr r In Vil Cgnre 1 1rs 9 ?bd ”‘S}C C\nTLOnn A%d IQery\ﬂ I n FI gur e 4
the primary corrid6Fs™ 6’ﬁq£’iﬁcibgbr% connacted 1 éeach ot her by one or

nore secondary coF{ @B LR %”ﬁé“fTW“éﬁéﬁﬂ?@C“ﬁ“ﬁ%ﬂ?”ﬁ?mgécondary
corridors 105a, 1@BbMPUUa@eﬁmabmammbsmmém%ﬁ@§mﬁﬁwﬁwéf@@ﬂ%fT12 such t hat
personnel can passybebweenind ReatawDioRsinddag e giotck cdemse &@lndae 101b and/ or out
of the system 100!1]@91ty|r&1%11yyc0§|6m1 Wecc S8 EOREAL Yo SR ISl d be used in

the SySt em of Fi g[H’I[)IQO pu’ ormm thc sL%oSnd E]%gf"u,tu 99@&15 tﬁ%u&@ﬂ&h Q)Q]QQML& J‘ sone
enbodi nents, each o cl ean connec MW§ general |y square,

or rectangul ar npeg‘ﬁ‘ébﬁ’ gt gres e foe‘‘rrYJ?)*d“mm‘se(\§‘C()f’tfﬁf}'“g‘cpl‘e rsomm{ onnect areas 149a-
| 49r can be flxedﬁyﬂﬁéﬁﬁﬁ “%6”?ﬂ@m%ﬁkémfiﬁmﬁﬁﬁméﬁﬁﬁmﬂ?m?ﬁ% bays 114a- 114r
can be renovably mﬂumh@de$®méwcorrespondlng cl ean connect area 149a-149r.

fhat 1s, flat interior Jalls o ledihe, 6hash, conneclk.aheas 149a- 1491 can be
fixedly coupl ed t@&f e ‘%ot e T\?tg el i'at egt%flor wal | s of the

corridors 101a, lﬁTBmwﬁﬁmﬁEEW%T%BW KB?“Ckmfmm?”mT”%mﬁsmmffﬁdof t he bays
114a-1 14r can bemvﬁﬁﬁvabﬁv“ébﬂﬂﬁédeb”Tﬁ@“%ﬁP@mTT?aﬁﬂrﬁﬁéﬁ% flat exterior
wal | s of the cl eanc«gonnect: iarreaswntd il d9r firstklrpn giiiye precgmmbodi nent s, the cl ean
connect areas 149@nd48konthie Besedidoadl i sead ple ehnte@ atek@npbays 114a-1 14r and

renovabl y COUp| edcoEchnE qgcnqu;oﬁt o}-tﬂrgspcyrld@ayttﬂﬁer%lﬁ &M@Ee&mcﬂc@:&@omé’eolb In still

further enbodinents, Q cl ean conne Smmg& as, gn%AQ <Ga0..pe structures
separ at e fromtheerdlIdL 19 8R4 The b e%%% “and ‘separ at el y novabl e.

In such an enbodi #&ft 2t he cl ean connect areas 149a 149r can be renovably
coupl ed to both t @56 Oneedk? Tidnend Benyaspectdang Haysudidda- 114r. [0069] As
menti oned above, ;ongmgg %mabm&n&&gm@ﬁ&@@tol/fk%@ppalf}&ms&m&mio control access

t O t he bays 114a | ay when fhe nrst ba onnec o F] core (%K)Tq Qr D%QQ’%%Q;S ar eas 149a-
149r includes a b%memc?“by 5 & ggbigi tﬁ“ a ba pex%’égpr tion 153 separat ed

and/ or seal ed froﬁPﬁﬁEﬁgﬁﬁﬁﬁﬁmﬁv“ﬁmﬁﬁ*?T?“%W”T%§m¥ﬁ8 3" %al |, a pane of
gl ass, etc. For thiatesafelirspay diripghetiph mapfieuiye geest 0¥ PO FERECIST  t he bay entry
and exit por t i onstheselnd bd>3 s@sne uripdr Hadigiter@brédatadptior the eegp@let witohd he t ent h cl ean
connect area 149 ik b%ilgzwn@teéﬂm thDdste plaalrtk) p@brminp @ Sh@aaucorRect areas | 49a-
149r could be equ'r&:ggge Je(r(]mdtu%%r @@H&oﬁﬁﬂﬂﬁﬁ to de]thptZeQ)l'xe oTle&‘e Lmﬁbés t@tﬂg ry por tion 15
1 includes an entr eX|t poi nt 151b. The bay exit
portion 153 incl ud Ba“and an exit point 153b. The entry
point 15 la of thﬁmhﬁyA&ﬂiﬁyﬂp@h&ﬂ@nm&ﬁiﬂmﬁmﬁ®ﬂ@€®®%ﬂimb0 an exit point 103b
of the pr I mar y Cogogqf)rg%del;legmc]&e ande Lines exide f@leﬂ@l(iocl&g?buaDto fne #rhe bay exit
portion 153 is connected to an entry point 103a of the primary corridor
101b. Moreover, the exit point 15 1b of the bay entry portion 15 1 is
connected to an entry point 155a of the tenth bay 114] and the entry point
153a of the bay exit portion 153 is comnected to an exit point 155b of the
tenth bay 114). Any or all of the entry points 151a, 153a, 103a, 155a and
exit points 151b, 153b, 103b, 155b in the clean connect areas 149a- 149r,

t he bays 114a- 114r, and corridors 101a, 101b can include selectively

cl oseabl e passageways such as sliding doors, pivoting doors, pocket doors,
pocket doors with seals, roll doors, curtains, renpvable or collapsible
wal I's, or any other type of device capable of at |east providing physical
separation and optionally providing a sea! such as an airtight seal when
closed. [0071 | Wth the clean connect areas 149a- 149r configured as
descri bed, operating personnel can enter and exit the bays 114a-1 14r in a
controll ed manner to prevent contam nation of the contents of the bays
114a-1 14r and/or to prevent crosscontamn nation

(}éc éﬁ) durm %e seconaa manu?a\cnj?g



bet ween the bays 114a-1 14r. [0072] For exanple, to enter a specific bay,
e.g., the tenth bay 114] described with reference to Figure 4, operating
per sonnelwousto/ 76388t enter the system 100 via a passageray/ubeaoiom2one of

t he secondary corridors 105a, 105b. In sone alternative enbodi nents,
personnel may first enter the system 100 directly via a passageway in the
primary corridors 10l1a, 101b. At this point, the operating personnel can
still be wearing street clothes or sonmething simlar. In the disclosed
enbodi ment, the secondary corridors 105a, 105b can be uncontroll ed spaces,
i.e., spaces that are not required to satisfy any "clean air" standards
such as those discussed above, or otherwi se. Fromthe secondary corridor
105a, 105b, the operating personnel can enter the primary corridor 101b

t hrough anot her passageway 109. In one enbodiment, the primary corridors
101a, 101b can bemamintained to satisfy a "'clean air" standard. For

exanple, the primary corridors 10 a, 101 b could be nmaintained to satisfy,
forl eé?‘”p' (ej a“y1&;‘&&%@Fz,tlgmﬁﬁadl@i@mi%; @n%argdm%%%&é@iln@saah fnk cag i 88?) of gi r

i ncl udi ng ass 1, ass 10 lass 100, Gl ass 25810, , and in
sone enbodi ment s T?éé@”%%%?ﬁﬁ'?mﬁbéyg?nﬁ%oﬁ?t%gmgwgﬁﬁ?f°§%fgidor 101b, the
oper ati ng per sonnedisoansppass Tit hetod ghnstohe !l @xirdedpoismts. 108 o f the primary
corridor 101b anCtortxgh@ng_.e&utroMngpIQiﬁBttmaau@Clﬂxag QEECC@E hie szﬁt¥0n@ﬂ%yﬁt¥n porti on 151 of the
cl ean connect .ar ezl%si%‘aét]églvithtt}% figﬁg)?gnai Eo_htﬁ)llipgjayc Qigg]’lti Rq%utgﬁlrri;g!pg&ssmh (;]- Once in the
bay entry porti On:e‘-o dcéll-l lEyhleem gs%(,elrleﬁtmll}n% 5{3(91[1 EzS,QhQ%lsLexg SQZ ﬂoor:!tm"f‘ cl ean. gown, clean
scrubs, a clean sti’t, 8?‘§one othér" "cl'ean” "attire before entering the
tenth bay 114j. Ot®stheliyperdrisig™per sonnel is prepared to enter the tenth
bay 114j, the opep@bo N REHS ANRBhod 6ARY RASS: prebiLtgcd NBrei@Xi t poi nt 15 1b of

t he bay ent r y porCtOli]t[glﬂng:l'hS elon(@nqguf‘gcmgng?r@&!sYmTBx%LsQEntréli‘lﬁé@le SQJOﬂdt he t ent h bay 114]
and into the morkspace_fi@ to heﬁ%%&f rmance of a manufacturing

- manufactur; rQCESS indc‘%}%c?e%t? tal 215;[ nu 8 CEss.
process, a cl eani " BPEeEeEs "EPLIM Y607 A7 o EXI"t Pt he wor kspace 120 of the
tenth bay 114), tbasipensanneipasseesntohiootghcdingsexd frpoi nt 155b of t he
tenth bay 114) angd, jig: SR6FHinP@I M ba} B3dnQbre fnbGe@yhe @Xinte portion 153 of the

C! eéan co n.neCt ar en?'amgﬁt%t%jin "4 prgcgg;rm%\bnyc: t}% thst%g)jtxﬂgmlgipgearepﬁ%os%l;v;y erI{?ﬁé ion 153. Wien
di sposed i n the bay SXit portion 1 t he ope aylngmfgrsqgnel can degown
e

and exit the bay EXiPEPOELTERISEC SIOTREGIEAR CORRECt dr'ea 149] via the
exit point 153b ofmokras hagfirceding sepdrorroatis 1% Scoafr e ie™2iftYy poi nt 103a of the
primary corridor &@blensFrdmattivrésepr jomppapts.eoid icgloins 4 9dtyomerhts fiser sonnel can
return to one of &ReosREANAAR YhirCOloldoEhs:s; LObayly 1-0bdctibnngi ty t he syst em 100,
for exarrpl €. Thusto th$ JE!Q aﬁ‘!pg%nnitgqﬂﬂ%hlf@t[u@@%oclﬁggﬁfﬂ;le%ﬁ sel@Per ate to control the

flow of personnel into and.out. of fthe bays ;%4@31 14r. 1Q..pnevent
. . lel'with d t d
cont ami nation. [O0875["8R one enbodi ment, each of 'the clean connect areas

149a- 149r can be BYEEREE B OPUHETAESTSd to satisfy any one of the
Federal Standard 2R&F elpasgi ficGato 6Ms offor ad precdiifCbpath m@erCl ass 1, C ass 10,
Cl ass 100, C ass C%mé?i%%m%ga@%mdbgftQQ)Qsmo@elaQthoa@soerQQ,mOémvablE’reef erably, the

cl ean connect areas | %9?%%9m”%gg be maintained to satisfy the sane
standard cl assifi€afion as that which is nmaintained within the respective
bays 114a-1 14r. boé3] exanpd2eThe mokod iag-omaftbfractioraspag; futhlte air within the

cl ean connect ar e@@pri;&%@ﬁgﬁl&rﬁrsﬁaﬂ)ducttah& ﬁaas)é@e ol Adzctud kékk theﬂ‘aslﬂbabﬁ mai nt ai ned at
Cass 10,000, i.e,. thg,ar contains |less thanlO, (KK) particles that are
0.5 microns and larger per cubic foot of air within the clean connect areas
149a- 149r and t hieofyay gspict (B4Ehe mpthod dfiany ofof thegeseflingagpects. "derdl Mai"dit ai n the air
classifications i dhedbays itbrsando vdseean bg onmpeetrarateashe 49, the HVAC

ai r-handl i ng systgm.df @ i he thays skéacan be additionally equipped to ensure
that air (lows fromthe bays 14, through the clean connect areas 149, and
out to the corridors 101 a, 101b. Preferably, the pressure differential
bet ween the bays 14 and the clean conngct areas 149, and the pressure
differential between the clean connect areas 149 and the corridors 10 1a,
101b, woul d be nmaintained at five hundredths o f an inch (0.05") of water,
as is generally known within the art. In other enbodi nents, wherein the
bays 14 are utilized to manufacture viruses, for exanple the HVAC
air-handling systemcan be used to ensure that air flows into the bays 14
fromthe corridors 10 l1a, 10l1b. So configured, the bays 14 could be

equi pped with filters and/or sinks that would trap any stray particles in
the air and prevent them from escaping the controlled environnent. Wile
the air within the clean connect areas 149a- 149r and the bays 114a- 114r
has thus far been described as satisfying the sane air classification
standards, in other enbodinents, the air within the clean connect areas



149a- 149r and the bays 114a-1 14r could be maintained at different
standards. | 0076] Wiile the clean connect areas 149a- 149r have thus far
been descwOhety/@s3sdefi ni ng bay entry and bay exit porti @a3/us3d09/04884
separated by a partition 155, alternative enbodi ments of the clean connect
areas 149a-149r can al so subdivide either or both of the bay entry and exit
portions 151, 153. For exanple, as illustrated with respect to the
thirteenth clean connect area 149m depicted in Figure 4, one enbodi nent of
the bay entry portion 151 could be divided into a first stage entry portion
159a and a second stage entry portion 16la separated by a transition
divider 163. The transition divider 163 can include a selectively cl oseabl e
passageway such as a sliding door, a pivoting door, a pocket door, a rol
door, one or nore curtains, or any other type of device capable of at |east
provi di ng a desi gnated and/ or physical separation and optionally providing
a seal such as an airtight seal when closed. [0077] In such a
configuration, op mtl NGh.Per mmmhop@nmafrhatu@mt Bfead BRhi rst stage entry

pOf t I on 159a Of ttrm\ Lmn 1?'QIrs?produc?Pon la’r %?ﬁ ly]'lo t?c sucong bgs’Q(an 1:>CJon€[o$FhorJ> evel Of Cl ean
attire, e.g., clea ubs then pass roug ran5|t|on di vi der

163 and into the %@bBW&méF&de“QﬁFFy&o ﬁﬁﬁﬁ“T@mT mfﬁbaoﬁmﬁwgecond | evel of
clean attire, e. ghrouh etdaaningaiupe orgreronediee nfepp-gid (Y Epsresfinsdr @8n attire, prior
to passing into th@uﬂ@hMemaoew&ﬁﬂmoﬁbbheuthomkeeﬂth bay 114m Upon exiting
the workspace 120 of the t t eept h ba [Lhe operating personnel can
renove the first and's Aﬁuig %mmurdOJP“%f}}Hm*?t & QQ n the % exit portion

153 in a nanner Wﬁf?%ﬁmtomﬁﬁ%fmﬁeeEr”H@H“&BBV%“MFFW“?@%%@Et to the tenth
cl ean connect ar eam#i49jacorfl@URAGftenliyfromht &t ratd heecceirtyddi nent s, the bay exit

portion 153 of thﬁmf;}; eatgm%ntmtm@teﬁyo;lmétmp@c@amﬂsp%gs Q@mmtn jovided into

first and second Q epar y a transition
4 d
di vi der 169 for ?product llrom tle:(?'{st bny to t?e sccon]d r_\{c?mpftses mongC eestési \r/oeTcy renove the

second | evel of dﬂeﬁh”ﬁt W?@”ﬁﬁ?ﬂ@“ﬁﬁmﬁh@eT?Pgﬁmgtﬁﬁe“ﬁhy exit portion 161b
and the first |evgliesplf aGkeanTRbbhd 6radhd Bind RecdifEss@cened stage bay exit
portion 159b. [Ooch%[Jmuig Sé cu% a%tr’[;pglghﬁﬁ&tpluraﬁtp&d\% abie Mstrn)'vxgg tﬁeh'}%df irst and second

stage entry portions L | L and se uchmStage exit
portions 161b, 1§§H°&§H“B8“§§ H?““%ﬁ?vaﬁcggﬁ8t ANEEW T he same or
different air cl asgripedrt sHustardardst "Het rEeanpr 8 9 one enbodi nent, the
first stage entr yopenedi dmnosd59hn andrdbhe bsecofid retvage ted fidze gor t i on 159b can
be naintained at £hasse100, 000, while the second stage entry portion 16la
and the first sta e exit portion 161b can be yalntalned at Cass 10, 000,

whi ch can be the BUME 48t He"WBT REPAE ™12 PETF AR EST Y Espondi ng thirteenth
bay 114m for exanpiigns POOBDForWHInE & BHPgy ey ¢ Hit d@EAt i €FB8h connect area
114m has been descrciflyeids tagirst molfagdiing grokss.iig tlcaprpehes @ednetigtage entry portions
159a, 161la and optaenadinefidibGis rafds GeGCaRnStage exiobndped thé ©MS 159b, 161b, it
shoul d be appr ecir@tﬁgbahtt@tb)aLJ]dmgtcleapamormnnettngh&tlﬂeoet@gmm areas 149a- 149r

can be arranged 0 z?bpgaﬁanadt}ﬁcore (?SCOHHQFI\{lt)%:tFC 1rs?mdvaby\,@a from!‘-he fterstQ % entry and exit

portions 151, 1530 ean connect area m have each been
di scl osed as bei rfg™BHT BitaP FISB T Vit FHS OFﬂﬁmﬁPéﬁgmﬁ%@?lons e.g., a
first stage entrynqdiebion reS1Ectingilt ig rosbls brel tode Agfelew ppoyt Y0¥ i on 161a, in

al ternati ve enbodbpenatisg thetshend bayfa@riteypceand/ or exit portions 151, 153 of any

or all of the cle onnec re 49a- 149r coul e. subdivided into 3, 4,
5 6 7 &170? AsI;iect(}S T‘?e me% oi%téone g’f% rece% as ects wheéeﬁns [ 0081] In t he
enbodi rrent dep| ctcé‘tﬂ“i‘}*i‘hFi“geﬁ*t@e ‘21“"‘ °t“|"fé”sb‘?°o\9‘i"‘ 54] 81‘6‘“&%“? M 8E fromthe core

112 to each of thefoayswmﬁﬁamkth*WWEekm%eW§eaPeHmWY6WﬁFHempr|nary
corridors 10l1la, 101b. For exanple, in one formdescribed with reference Io
the ninth bay 114i depicted in Figure 4 the utilities supplied fromthe
core 112 could be provided within one or nore sealed flexible conduits
193a, 193b passi ng above, below, and/or through the primary corridor 10 la.
In the depicted form the conduits 193a, 193b extend froma fixed | ocation
in the core 112 where the utilities originate and termnate at a | ocation
adj acent to the respective bay 114i. So configured, the one or nore
conduits 193a, 193b al so pass above, below, and/or through the associ ated
cl ean connect area 149L Vloreover, the term nal end of the one or nore
conduits 193a, 193b can be renovably connected to an external fitting of
the bay 114i with any of the nechanical coupling neans descri bed above wth
reference to Figures 1-3 such that the bay 114i can be renoved and swapped
out for other bays in accordance with the teachings of the present

di scl osure. [0082] In another enbodi ment, the clean connect areas !49a-149r
or portlons (e g., subd|V|ded sections) thereof can serve as a designated



utility connections between the core 112 and the bays 114a-1 14r. For
exanple, with reference to the fifth bay 114e depicted in Figure 4, each of
t he cl earwoannaosssar eas 149a- 149r coul d i ncl ude sel ect iPeglus2@0abebd e

openi ngs 195a, 195b on opposing end walls thereof. The opening 195a on the
wal | adjoining the core 112 would be for receiving one or nore seal ed
flexible conduits 193a, 193b fromthe core 112, and the opening 195b on the
wal | adjoining the bay 114e woul d be for receiving one or nore seal ed

flexi ble conduits 193a, 193b fromthe correspondi ng bay 114e. So
configured, any nmethod of attaching the bay 114e to the core 112 would

i nclude receiving the conduits 193a, 193b through the respective openings.
Once received, a seal such as a rubber skirt, collar, or other nechanism
for exanple, can be closed or constricted around the conduits 193a, 193b to
provide an airtight seal. Thereafter, the clean connect area 149 could be
brought to a state of cleanliness and a technician, for exanple, positioned
within the clean gORREGLINALRAINLADEHEOMHNIT otHER sGoBNash.tdig, one or nore

conduits 193a 193%011¢Xtmepc 1t ln'gl T]e ﬁ%r‘h@%m%@%ﬁc ;l'lg‘gomt ]Q Ltt J]Qonggtﬁctgfr nor e
correspondi ng conduits 193 éb soci ated bay 114e.

a
So configured, |nmfﬁc§mgﬁﬁﬁﬁ? “HF”“?H"mﬁﬁggg&m”mﬁ”mfvmmﬁusm? 49a- 149i ean
provi de a "cl ean” camesaing &t Frlehevdet ¢ He e PPyl iy '@ Bt BEtToRE I e addi tion to or
as an aIternatlvewh@mpﬁ@w¢dmﬂgmnmeM®¢$e@ma@cég®wmbm@he bays 114a-1 14i, as

descrl bed above | | sp e met oFan neo 1¢ preceding ds LLIDO\91§rt,IQf USI ng t he
manuf act uri ng sys@ggﬁ ﬁ*ﬁig B 361‘5¥ “Ip réfé?ence to Figure 1 apply in

the same manner t@mTﬁ@”§VéT‘ﬁ@f@@mﬂﬁbWETﬁﬂm“?f%?@ﬂ?%ﬁﬁgnmﬁﬁvever t he

met hods can al so e carpdhistpreding en cpryedits dfehevarmiontis by Bat i s ¥ 8¢ at ed nore
specifically to thecehean:ocennechcar eas: rbiddake firsfnbleforo sexanpl e, one net hod
of manufact uring ginpf @ biday coftfct PROGUIGESHUSE RGirt MiRbeYsTemd 00 depicted in

Figure 4 can fUrth&zmhaﬁchgag&@n@s%xoh@gm@heeanryg&msmmgln@vag@%y114 to a clean

connect area 149 g’p‘l §(§ I’lt 1%1 yl‘lp pI‘OCESS in the
fi r st rmvabl e ba POTiI L‘(It mtgfeheﬁrs c %ncgmectare.iuqan 1Séoar.1rﬁe | exx omdqgsconnectl ng the

first novable baymimﬂ“ﬁ?ﬂﬁ??ﬁ@“ﬁY@éHﬁﬁﬁﬁﬁﬂﬁfwﬁ?%ﬁml49 prior to connecting a
di fferent, secondpsimyahle:PaynekdddbOntohe SanRpOsicdd @me0f the core 112.

Finally, the met h&qpr&ﬁwmwgbw%ecan@ﬁaL Mggo&@mﬂg;mmp&&@;@@&Qnd movabl e bay

114 to the Cl ean Con ? t-h%'rt lov{:llb c%a norto erflélmi the fCrsI Blut C(E!.lngvyrocepse fl rst rmvabl e
bay 114 prior to B&FFSFHI NG AROrREr ™ SLEond™ Manuf'ac g process. [00841
| n" anot her enbodlﬁ%ﬁﬁ”m?ﬁ@“ﬁﬁfﬁdﬁm@&WdFﬂﬁfﬁﬁwnPﬁE‘Uﬂ@“ﬁ&ﬁnectlng entry

poi nts 155a of eaechabybaytiives 4 leyione cahalirsed oreed rrpveabinerdsesrs 114 to exit points
151b of the cl eandicoOnnagte Bt B&abledd fian de 0O MNE adckinygoliexiidropoi Nt s 155b of each

of the first and é@ﬁgmgthmgﬁt%ngvuta@e%Sfchgpéne;tﬁvw@lﬂthgMstﬂ@/ialﬂztbﬁy ib3a of the cl ean

connect area 149. co'\@cqm QBV%IS ’moLapl@ a T(t:lgrgu gnocl(\ L gorgl &b @\gtl ng the ent ry
poi nt 155a of the T rst movabl e ’ af 114% ron&%ﬁg%eX|€ pggﬁt 151b of the

cl ean connect aresmTW§“§“Hmﬁ?%%onnectlng the exit point 155b of the first
novabl e bay 114 fpamt Ageent hym{aod dtny &b 3ahepkectili@spels@amer connect area 149.

[0085] Still furtJaﬁ;gnsmgtdgﬁeri%é/oﬁz@%rl@l@txed%'t&tﬁﬁdpﬂeﬂo&hgfd[aﬁo f.ean al so be

adapted to facilitate,t ummasogeoﬁtﬁé?ts(anpsgnmavagm\a@g&ggep the manufacturing
process is broken™ 1 nto a pTuraﬁ sequenti al portions, each portion

bei ng perforned |mmausepaxat@w&nwddﬁgmwnémﬂmaﬁuﬁa&ﬁuﬂwﬂgmbay 114. For
exanpl e, as di scussest .aloMascredtomiitk@o@ndsiahs eachapar ianvaef, «the

manuf acturing pr %ﬁ,m]ml;dtz%%@%qal;ffml §d&)ra?m§ai@crnrn@&ia_from one bay to anot her
bay until the desired product or stage of manufacture is produced. As
depicted in Figure 4, each of the bays 114 are di sposed side-by-side, and
as such, could include correspondi ng transfer panels 190 for transferring

t he product between the bays 114. In Figure 4, each of the first and second
bays 114a, 114b are illustrated as incbuding a transfer panel 190 that is
aligned with the transfer panel 190 of the other bay, but it should be
appreciated that any or all of the bays 114 could include a simlar
transfer panel. In sone enbodi nents, thetransfer panels 190 could nerely

i nclude a wi ndow, door, or other type of panel that can be opened/closed to
pass product through by hand, tor exanple. In sone enbodi nents, the
transfer panel 190 can include a scal able conduit that extends between the
first and second bays 114a, 114b for punping product therebetween. In sone
enbodi nents, the scal able conduits can include, at least in part,

di sposabl e conduits that can be replaced at the end of each manufacturing
cycle for exanple. |0086| Instead of nodifying the system 100 of Figure 4
to include the transfer panels 190, another enbodi nent coul d include
controlled corrldors 192 dlsposed betmeen or extendlng fron1and connecti ng



t he bays when perform ng the sequential manufacturing process. Figure 4
identifies a single controlled corridor 192 di sposed between the third and
fourth baye 20040538214d, but it shoul d be appreciated thaCTAISROMM69204
controlled corridors 192 coul d be di sposed between or extending from and
connecting any or all of the adjacent bays 114. The air in the controlled
corridors would preferably be maintained at the sane classification |evel
as that maintained in the bays 114, i.e., preferably C ass 10,000 such that
manuf act uri ng personnel could travel between bays 114 w thout conprom sing
the clean state thereof. Moreover, although not depicted, each of the bays
114 woul d require at | east one door, for exanple, enabling passage fromthe
bays 114 to the controlled corridor 192. As such, at the end of a first
portion of a manufacturing process perfornmed in the third bay 114c of
Figure 4, for exanple, the manufacturing personnel could exit the third bay
114c carrying or otherw se transporting the product into the controlled
corridor 192. Oncgoizd) t\h&cteontmranlh(d%dm;@@@d’fihgﬁfculqga?spcut. hendoor to the third

bay 114c would beco%L g%%ldlm%nqﬂ §l%@i (ggstpn?]ng;sg lb’%r!hu]}t qursqgQ(blut o the fourth bay
114d coul d be opened to enab ble t er sonnel er thg%fourth bay 114d

with the product. meﬁ@?ﬂ ﬁ%?@???ﬁﬁoﬁ%ﬁ?f”m%?“mcmmm kmwﬁ'm fiet system 200
constructed in actoistdne @“WWTﬁmﬂﬁé“ﬁFﬁﬁ%VﬁPég b@lWhémﬁﬁ@§§ﬁi di scl osure is
il lustrated incl udngn @ucar &CR/4hurgaikedicgy] guadms Pyecoh andBwadok e manuf act uri ng
bays 214 connect e@ookc)geBRg6ERDIe t 0C iR cCheatouepnaechistane.212. The core 2
12 and the bays 214-gan.be identical to and include each and every feature
of any of the bays 14, 114 described above, and therefore, each and every
feature will not BE7Mepeat &dT 008811 @Sicovriof harrepeging pretssiFét'em 100 descri bed
above wi th referencgisiondiagug Surdee ({dh@als et @meROorbinkciraekess. tono pri mary
corridors 201a, 2Qd:idpoessRosRekhalongabl-henuGare: RliZn.ade, hetnvean the core 2 12
and the bays 2 14, gdlﬂmxhtgﬁne&p%@ts gm%c&%ﬁmraﬁbmb@%&%mtro the bays 2 14.

Addi ti onal | Y, sim | a tlbmtof %C?%f% %B’net;]l laeowitmsmcou?q XQQ%Y@J&}MU;[S r(1c)ref erence 1o

Figure 4, the systém 20 sI’ean connect areas 249
di sposed or d|spo@ﬁﬁﬂ@”éﬂﬁﬁé@ﬁ?mﬂgCﬁmgbpgﬁéb%ﬁﬁf ﬁ“%?ﬂ?%]lty of the bays 2
14 for controllingflatgeesydtachreorayscopd =5 Stydae f urt her, alt hough not
shown, the system,d00 %Jﬁ%&ﬁet@d&eg%goaﬂ,@spgmma auipped to include
transfer panels 1 0 an p[nco Ia; to those

descri bed above mf?ﬁm"r?”q’m%”m “A%¥0r facilitation
transfer of produt¥ BEtwEer t"He HV%w?TWm?Wmﬁﬁ@V?@Homﬂﬁ°ﬁﬁ@ﬂre 5, the
syst em 200 i ncl udésrefisp stuntg shigcitprn tfeispyrhonsitivseds (evidh yasticadata- 2 14e coupled to
a correspondi ng firfatinm biroughcfif'td salieam: gonneoin @t @asU240a- 249e. A sixth
cl ean connect ar egq RAfic£0upli8MpdBioh HecHARLEREDAR pheNBLRSOREN and avail abl e
for being coupled. £8T@ g;her novabl e bay 214. Wiile the system 200 in
Figure 5 only includes six clean connect areas 249 coupled to the core 212,
this is only an eR@ampl espet HelhsybeiR 00 oigiputeddijenpicdettany nunber of cl ean
connect areas 24%ompdsihg keint heirsysivemylO0oidases dbed «wyibn haber ence to Figure

4, however, each @f itdBetl8RAGONNEET rodliRAS: Lo esdbh@insystem 200 depi ct ed

in Figure S |nclqgn mao”?w%<%8F9&ﬂ%9%m%%$méﬂg a femal e conmponent 273. In
Figure 5, the nale mal e conponents 271 273 of the clean connect

areas 249 are |IIm@ﬂmaB@dvﬁc%ewﬁmd@aWhyombp@®hueyw@hemgeneraI concept. Any
practi cal enbodi nB#isiffcleSLIE e CORPOROI pGor B EsdaplisBrf e BB ddDurdieCessari |y assume
t he forn1depicteqﬁaggggghqkkgnhnmg@;ns of shape, scal e, dinension,
proportion, etc. [0089] Each of the male conponents 271 is fixedly
connected to one of the plurality of novabl e manufacturing bays 214. Each
of the femal e conponents 273 is fixedly connected to the core 212, adjacent
to one of the primary corridors 201a, 201b. In alternative enbodi nents, the
mal e conponents 271 can be fixedly coupled to the core 2 12 and the fenmale
conponents 273 can be fixedly coupled to the bays 214. As such, when a bay
214 is coupled to the core 212, a tongue 271a of the nale conponent 271 of
the cl ean connect area 249 is disposed within a recess 273a in the fenale
conponent 273 to interlock the bay 214 to the core 2 12. Such interl ocking
configuration of the male and fenmal e conponents 271, 273 of the clean
connect areas 249 can assist in properly aligning the bays 214 to the core
2 12 to ensure that any connections for the utilitiessupplied fromthe core
2 12 can properly align wth connections carried by the bays 2 14 and/or

cl ean connect areas 249. To facilitate the passage of operating personnel
bet ween the mal e conponent 27 1 and the fenal e conponent 273, each can be
equi pped with entry and exit points simlar to the entry and exit points
bet ween the cl ean connect areas 149

Eace (e.g wall f%or coumer W_Itjd./cr;_ r%(horare



and bays 114 described above with reference to the system 100 depicted in
Figure 4 . Therefore, the details will not be repeated. O her features and
char act erwet20#076489t he cl ean connect ai eas 249 can be i #emtise@d/oszoand

i ncl ude each and every feature of the clean connect areas 149 descri bed
above, and therefore, wll not be repeated. |0090] Wth continued reference
to Figure 5, the two corridors 201a, 201b of the system 200 are connected
to a controlled area 279, which is in turn connected to an uncontrol |l ed
area 28 1. A "controlled area,” as used herein, neans an area that is

mai ntained to satisfy a "clean air" standard such as one of the clean air
st andards di scussed herei nabove. As such, an "uncontrolled area," as used
herein, is an area that is not naintained in accordance with a "clean air"
standard. The uncontrolled area 28 1 can be further connected to one or
nore changeover facilities 283 via controlled and/or uncontrolled corridors
285. The changeover facilities 283 can be adapted to receive one or nore
bays 214 for cleapiBg OLp.&hanginngdthe conponedthsskhengtn in preparation to

perform addi ti Onazfmg,msaa ot tﬁcm%t aa&@ndmnumqtry&@saammra mﬁﬁa@a or perform
di fferent manuf ac ich was descri bed

| roce
above with respecgtmct)qu}% nical, ‘lbl md a élaﬂsaccgﬁgmfnu qnurmgéjrocc?em 10 depl cted in
Figures 1-3. As d@msqteﬂm@m)hhaahe&mwhamduﬁndampﬁnﬁﬂ@u@emé t he changeover

facilities 283 caac,havaola.cpIowlalﬂm.yc.:q:f,m.faaml;eocs;m@@awmnsthezm adapted to
recei ve nmal e conmpon L@reas 249 between

t he Changeover fa%)i}&' nl 0 glgl§7(,uquﬂ'lc§lblfl aﬁon Lu urmg,gr rﬁ ]Cllt’ll?OQO ma4 Uﬁ O er at | ng per Sonnel
can access the baV@“?TW“??@ﬁff e @ ﬁ%%ﬁ??%%ﬁéﬁméaPPr*%”gm 85"t hr ough t he

cl ean connect ar ekgey2nganrgnabecrePSIEK g SRt Fearet yebihiatriii"eh was descri bed
above wi th referenoes {uon alhigur @eedmonke AV ERPOMBEK (ote idepicdhedF t he changeover
facility 283 on t@ekdi-ghionibandas) o, i &l gume- icarc; baosaest pped i n a manner
identical to the ataamagsq&ejmfe%aum Yt tgﬁg% mctdhe deltzhand.piide of Figure 5.
[0091 1 Still refe 0 .is further distinct

ri m 20
fromthe systems ?%Wﬂﬁnmhg% 5mm5wm“mnxm”ﬁmwe?ﬁmmcore 212 incl udes two
separate core conﬁﬁﬁ@ﬁf%“?°ﬁ§a”émiféFdB%ﬁ@éP@drWﬁég?ﬁgfnFf“an adj oi ni ng
wal | 2 13. | n ess¥&hdeiit e Ltogid S dofebeanpafrensud sy g 194%™ ar ¢ ext ensi ons
of each ot her andewoperat@iirkiean anet.isgmntia «prokbde sbivd-iiti es to the
plurality of bayss.2«d4e. 85.000ee6k:, ud¥neaseahedi- Mt s seakh 60re conponent 2
12a, 212b is ”Dvapll,awws;,boisbq,ths cuqg@%&ﬁlatmf(mm%amlgoo coul d operate

V“\;b£ 2036? I nlg![ el (S:Of mclu m nJL)!‘( ngﬁxmuctd ﬁ)%iza }iw onn L‘eS e . Secermésgg gcr)u,oszfcc zamnn%cte?q UT g[gegx\?\‘ﬂn?[)lhe

addi tional core dBﬁ%dWéﬁP@W(Hﬁfm§ﬁdhﬁ¥”fﬁﬁf“%@ﬁ#ﬁ”ﬁéMWBV@aernto posi tion
and connect ed t o ¥ hesekigtiongesdrec® i@ sichpsicgceeages tirsiigper at i ng capacity
of the entire systemi20Q. -Fhese1addit konaliioowne egrponents coul d be
attached to the engdadf. 16008 CONRONEN tuldind B8t cclbSe d habuttSitarategd by the arrow in
Fi gure S. [00921 éf‘pceIYS g?ngglanuglg &9&&98%&?%& tE axgaDQ)UJcQ apr% appr eci ated that

any of the nethod usi St el .00 descri bed
above with refer e(?})(égeefl rllgooms m(icurraatnrgﬁfelgorcllijcken e% 1¥h lnsq;grvest{n%c l:ll'san_e manner to

the system 200 defjrsct %H‘m‘l"ﬁ ”fl’i gisH agd ‘B“‘a"ri’d’d"f“"“a‘ﬁﬂ “tgﬁﬁf“éf"ﬁf%“’ btthe details
thereof will not Hedmepeatcdd. o934 vikerdive arcine rddetiqyrieggmt  di scl osure has
descri bed vari ouSeSysdenBudg, or 3R0irus2GO yacdBle Whaseinmmppwahbl e bays 14, 114,

214, 4 14 are conjaagta%@lmqgmeszameﬁagaml actsrgmactgxornaud;lqgmMamdzolZ, 414 that

Zlugg: iOEZdVZL‘ngfrr‘ieé[mlwllr&bt'{ﬁs 1];}1)9/”% p‘ixi/uus ¥e§rov1ré1§,2mc Ind\'lhlb i«f'lf%}’yxsoﬁ gca{ gdegggl gfe E Eg

bays 14, 114, 2 f%mmﬁT4”mWW“5 °3VF%Vh%??V@mtﬁﬁ%ﬁpﬁﬁﬁ?mm% syst em const r uct ed
i n accordance mnﬂwmﬁﬁémﬁﬂﬁ§éﬁﬁdﬁﬂ@ﬁﬁﬁgﬁ?@wﬁaﬁﬂbé&ﬁﬁﬁ¥F@UFéﬁmSuch t hat at

| east some of the utilities can be supplied to the bays 14, 114, 214, 414
from above to obtain various advantage®, such as for exanple advantages
associated with utilizing the force of gravity to deliver the utilities
and/ or advantages of spatially separating the locations of utility
couplings and personnel access. [0094] For exanple, Figure 6 partially
depicts an alternative enbodi mrent of a system 300 constructed in accordance
with the present disclosure wherein one bay 3 14 of a plurality of bays is
renovably coupled to a core 3 12 via a clean connect area 349 and renovably
coupl ed beneath an upper docking collar 391 . While Figure 6 illustrates a
si ngl e upper docking collar 391 , the system 300 could include a plurality
of docking collars 39 1disposed at a plurality of |ocations, respectively,
on the core 3 12, at which any



one of a plurality of bays 314 could be docked. The plurality of docking
collars 391could be entirely independent, separate and di sconnected from
each ot hewp 20ovressbed, or contiguous. For exanpl e, altheaghisdéoe/ocescri ption
and clains may refer to a first docking collar, a second docking collar,
etc., these two conponents nmay be portions of a single contiguous docking
collar. Ln interstitial maintenance space 392 separates the upper docking
collar 391 fromthe top of the bay 314 when the bay 314 is connected to the
core 312. In the disclosed enbodi nent, the upper docking collar 391 extends
outward fromand is fixedly coupled to the core 312. Simlar to the core
312, the upper docking collar 391 is isolated fromthe bay 314 such that
operating personnel cannot pass between the bay 314 and the upper docking
collar 391. In sone enbodi nents, personnel can pass between the upper
docking collar 391 and the core 312. [0095| As nentioned, the upper docking
collar 391 supplies one or nore utilities to the bay 3 14. This can be
facilitated by thgodsRearper @i rQfin.QREss@l inifEr-CaNdHIti& 1393 ext endi ng
downward fromt hem!'lipcp% mxgé%g)&lssglgpngfglxtxol%océs%s J‘!ghgmx \Qﬁnoh@ylud‘%)l:m That i S, t he

col lar 391 coul d i ncl ude por or conn h]1g0§% he conduits 393, which in
some enbodi ment s 36ﬁgﬁ’?ﬂcgmﬁﬁd mﬁc’mmoﬁ% ds*'garmd | rtadiated di sposabl e
lines with vaIvesmﬂﬁﬁ%PWMUWHWWP€ﬁ§$éwmmﬁéﬁmﬁyéﬁﬁ1%““WM%% the bay 3 14 is
noved i nto positionmbengatrhtatfievyppersadbekimg dohl@rri391, as depi cted

mai nt enance per soRmelyapidiepatice s&tdieh chintmst otvinadrdi@piiti@ance space 392 to
make the connectignss %er@gh pﬁoa%bsupfm@mmdm&mgprgc@sus %mﬁ%m@nd bay 314 with

the one or nore coan § l? rese qg ;Qgg ne or nore
d L | T fi
condui ts may inclUde el "%emﬁggiwffﬁggmnd‘%éonﬁeg éf%g ﬁp ts, fluid |ines,

gas lines, etc. [BOGETRFR™SHESREBFERT L R BIRESPsiord ™ utiliti es

suppl i ed fron1themWﬁﬁQWWﬁﬁﬁﬁWng%§WFaF”@ngPh@WUﬂﬁgm%ﬂ@m%W“nDre of (a)
clean air, (b) cleanrsisnwatepyififE)ofghdotmicoplteyiss. (d) oxygen, (e) carbon

di oxi de, (f) a nutritional nedia, (g) a dilution buffer, (h) a purification
media, and (i) a local area network. O her enbodi nents could include other
utilities supplied fromthe upper docking collar 39 1. To supply clean air
to the bay 314, the upper docking collar 39 1can be equi pped with HVAC

equi pnment. Positioning the HVAC equi prent in the upper docking collar 391
above the bay 314 maxi m zes the anmount of space avail able for exhausting
heat and rel ated gases through a roof 391 a of the upper docking collar 391
. Additionally, when the HVAC equi pnent is used to provide cool air to the
bay 314, positioning the HVAC equi prent above the bay 314 facilitates

t hedelivery of the cool air, which is heavier than warmair, and therefore
naturally travel s dowmward under the force of gravity. Moreover, storing

cl ean water and the various liquid nmedia, which is utilized during

bi o- manuf act uri ng processes, in the upper docking collar 39 lallows for
gravity feeding, which elimnates or at |east reduces the nunber of punps
required in the system Reducing or elimnating the nunber of punps
required to operate the manufacturing facility can advantageously reduce
energy costs, mmintenance costs, and heat generation, as well as increase
the overall efficiency of the system [0097J In general, any of the nethods
of using the manufacturing systens 10, 100, 200, 400 descri bed above with
reference to Figure 1, 4, 5, and 7 apply in the same nanner to the system
300 depicted in Figure 6. However, the nmethods can also be nodified to

i nclude various features related to the clean connect area(s) 149 and/or
upper docking collar(s) 391 . For exanple, any nethod of manufacturing a
plurality of products using (he system 300 can further include connecting
one or nore novabl e bays 314 to one or nore correspondi ng upper docking
collars 391 prior to perform ng manufaoturing processes in the novabl e bays
3 14. Moreover, any nethod of using the system 300 can further include
delivering one or nore utilities under the force of gravity fromthe upper
docking collars 391 to the bays 3 14 during the respective manufacturing
processes. [0098] Mreover, in sone enbodi nents, the force of gravity can
be utilized to deliver one or nore utilities to the bays w thout using the
upper docking collar 391 described with reference top Figure 6. For
exanpl e, as descri bed above with reference to Figures 4 and 7, in sone
enbodi ments, the utilities can be supplied to the bays 114, 414 fromthe
core 112, 412 via conduits 193a, 193b, 415. As discussed above, the
conduits 193a, 193b, 4 15 can be arranged to travel fromthe core 112, 412
above the bays 114, 414 such that they drop down and connect to the bays
114 414. I n such a configuration, at Ieast sone of the utllltles del i vered
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of gravity upon entering the bays 114, 414. Thus, it should be appreciated
that delivering utilities to the bays 14, 114, 214, 314, 414 is not |limted
to an enbwoizoevi7s3shat requi res an upper docking col |l ar BeI/US2m9069284 her ,

t he upper docking collar 391 is nerely one enbodi ment for acconplishing
this.|00 | Wile various nmethods of manufacturing products have been
descri bed herein as being distinct nethods, it should be appreciated that
any aspect o f the various nethods, or the entire nethods, may be conbi ned
with the other nmethods to construct a single nethod of manufacturing
utilizing i scl osed herein. [001001 Wile the hays of the
vari ous ed%ggﬂs%’{ rqhm’fﬂe systens described herein have been generally
depicted as including static dinmensions defining, sone enbodi nents of the
bays coul d be equi pped with novable walls pop-out walls, or sections, for

exanpl e, that mould*@ma@jgjhheyah&en@$mbhgnmorkspace to be altered. So
configured, the workspace size could be i ncreased to accommodate | arge

capaci ty manuf aghurj Q&c@ﬂ9§ﬁ$§ﬁ§w>&ﬂﬁé&ﬂuﬁh@sﬁ%&ﬁﬂﬂ%&n@hﬁ%ﬂ$kﬂﬂﬁnﬂiw§he
bays coul d be decreased to facilitate the maneuverability of Cbays
during trahsporitlc BOO&GQthnTheOfouegdmnghenb@dHMEhmeﬂsbrmequbyM$ungof
|IIustrate tpe |nv on and @ge not . |Wt2ndedjt, g\ gpe of the

i nvent i on'¥ ' ARy ’)C SRR METt & STeRVSHY gxhaVe"B(é HB%%?V%E’ with an
enphasi s upon p referreg enbodi nents, it wl ge obvi us to those of
ordinary ski | | 4iF Ry ABemAc g By b’ﬁE“SFO hEHPe b Broug! gy Hifgfstient s and

conponent§Kﬁﬁynggﬂd§e@mwﬁ&h&§ the manufacturing systemand variations of
t he nethods may be used. i's thus intended that the invention may be

practiced othej W‘rs’%%oh&?q clai?efﬁm%g%'fyfth&ﬁ H ¥ od8SIE R%F!xcﬂg{n%'zﬂ apgeordingly,
this invention include i cati ons enconpasse the spirit and
scope of mhemmnuanhgmmuaﬁddb®1nedxﬁynﬁheah&hhummhguam@emmsﬁsmhlch represent
a non-exhaustive listing of exanples or enbodi nents of the invention, and

t he appendi ng ghkabn® mdvaBit02nuAgpeits by Aapranus BetculdvallySyshRiNtE FRbES| NQ:

a core adapted to supply two or nore utllltles to one or nore manufacturing
bays, whe#sl 8T geepd @CPHBU%$‘¥%e two or nore utilities are selected from

t he group conS|st|n? of (a) clean air, (b) clean water, (c) electricity,

(d) oxygen, an@sqcend sarisonceictived by the srcﬁmsctmnwawwnwaﬁwr!aetbamthg bay
renmovably_cou | ed .t ¢ nd for
rece|V|ndifWHP“quP%ml&)%ggflrs a%gﬁ“%g%xwde?¥ﬁggggny€hn ﬁS&§ngbva | e
manuf act ufok pg fb@ayn@n decnd amamdatirng p&ocfdsﬁ &t pdraledl Iwmyt ht oFstpgyifigr ming a first
manuf acturi ng process; a second novabl e nanufacturlng bay removably coupl ed
to or adapyEdmin e (FSRHPARICYTESIPEASt o the core and for receiving the
utilities; and a second workspace defined by the secondnovabl e
nanufacturing bay, the second workspace isolated fromthe first workspace
and accommodating a second facility for perform ng a second nanufacturing
process in parall el Thi gystetrhef dlainst, thebkérd domprigewef or mi ng the first

manuf acturi ng process. (00103| Aspect 2: A manufacturing system

conprising: a CbﬁEcﬁEﬁc@U@@h&ﬁﬂgﬁpmﬂtobeﬁmpe&ﬂhhﬁkhhehef&tﬁﬂ@ame nor e

manuf act uri ng. bays vabl e nuf cturl g bay renovably coupled to
or adapt e‘dart‘%a‘ﬁ%mi‘:e‘i’rb’v‘éi Ayt eg%mnwa%? s Y*?&eaeﬁeﬁ@%%ecoa%e or
more utilhtigScledn f:br’ln%t:t WRx kst PRABrARL P RAsthe el toNSEiTUAR Bis: (a

manuf acturi ng bay and acconmodating a first facility for perfornlng a first
nanufactummngﬂmg@cessﬁaaxﬁ&msﬁhQﬁ@amwedﬁneamuémeangdapnedﬁﬂmnbedmgupIed to
the first no omthe first
wor kspace SPHE PF Semer O PeuueaPBt PSrt Rt Sl hERR P b SGhe or 't he
fol I ow nghf whret i@ns when coupled to the first novabl e manufacturing bay.
(a) controlling personnel flowto and fromthe first novabl e manufacturing
bay and (b) proyigiddes &Jn‘ﬁé‘& aPla8RIap Rl t&@@&%ﬁégeagdfaeat% el sE&d%%i bet ween the
core and the first novabl e manufacturing bay; a second nobvab

manuf act undngldaynuterovapbay ‘ekmulhedectood @noxadaptxedlfetqulrb@ trae'nmvarmeytcdwpl ed
to the co e for recelgﬁg% t he ne og ut es; gg&oHd morkspace
defined BY° tHE 'BBETHA F50RbP R 6@6? ﬂ&“ﬁ&yfaiﬁ@egé 4" MW Rspace
isolated fromthe first morkspace and accommodating a second facility for
perform ng a second nmanufacturing process in parallel with the first
facility performng the first manufacturing process; and a second cl ean
connect area adapted to be coupled to ¢he second novabl e manufacturing bay
and selectively isolated fromthe second workspace, the second cl ean
connect area for performng at | east one of the follow ng functions when
coupled to the second novabl e manufacturing bay: (a) controlling



personnel flow to and fromthe second novabl e manufacturing bay and (b)
providing a clean area for connecting the utilities between the core and

t he secomsorowabiFaomanuf act uri ng bay. [00104| Aspect 3: PATAS2000M64204 | Ng
system conprising: a core supplying one or nore utilities to one or nore
manuf acturi ng bays; a first novabl e manufacturing bay renovably coupled to
or adapted to be renovably coupled to the core and receiving the utilities;
a first morkspace defi ned by the first novabl e manufacturing bay and
g?gggggda}tm(gg@a ;r%%}xac.f ﬁ& mu, S tottmj H)I%nf m@u&%@\}é' r)?(: mfmﬂ%gﬁﬁ%% rﬂgda t ed
to be renpyahhvylicoupl-edatea dadtemﬁaﬂewah@lunm&eu m\n@,ntthesamndi ntdvesle a second
wor kspace defined by the second movabl e manuf act uri ng bay, the second

wor kspacenigdiatas bpomdithecd'Fr st wor kspace and acconmodating a second
facility for perform ng a second manufacturing process; and a surface
(e.g., wall, floor, counter and/or sink) or area, e.g., for aseptic
processi ng di sposed within one of the first and second novabl e

manuf act uri ng bays, Thhwessurdlace dnavil ty paedingdgintshrdercor al | or gani sm
counts selected fromthe group consisting of: (a) viable particulate air

or gani sm countat (Dixs&x ﬂ&ﬂo@ﬁUﬂm frst(ddans@ihtdtngapk atelar gahe sonecadintappdd < 50
CFU 4 hours, and & Ilcate Organi sns EEhectlo and Cbuntlng ( RODAC)

pl at e mdﬁM@W%bﬂﬁWﬁ’ L ioghayrigr proxelle Ny teB1 EBEct™4: A manuf act uri ng
system conprising: a core for supplylng a plurality of utilities; a first
nmovabl e rranuf aéﬂ@ﬁ‘i heprbay of dseetidye! Q?@G@Pé@?tﬂ@atlhé@%%?‘bmftb‘? c9re@8f vi ng t he
one or it f| t novabl e

manuf act uf ?‘%‘gé b()ag)/L ‘;C% “iglgoﬁ)%é%i%w{lhlgéssg ?{rlg(tg 4&;2%{1@/@&9 g?é %‘rle\?f ormng a first
manuf acturi ng process; a first upper docking collar disposed above and
renmovably coupled to the first novabl e manufacturing bay when the first

novabl e manuf act uri bay is. connected to the core, " docki ng
collar for supblyan“§WS 5§§ﬁméﬁ@eﬁﬁﬁ}N??KFB“?ﬁ@”FI?bﬁeﬂhﬁﬁggéﬂﬁqe Ag bay

that is dx'nétsb&% cﬁé’aﬁ’?fbﬁ@&h a@hs EdBpieb hdhl b)trohoiohlahlia@sy suppbiREA by the
core; a second novabl e manufacturing bay renovably coupled to the core for
rece|V|ng%ﬂh@dénel@nhnﬁﬁé utilities; a second workspace defined by the
second novabl e manufacturing bay, the second wor kspace isolated fromthe
first workspace and accommodating a second facility for performng a second
manuf acturing process; and a second upper docking collar disposed above and
renpvably coupl.ed tihctdystemenand omovaticeramdifsaddioe) whebay when the second
novabl e manufacturing bay is connected to the core, the second upper

docki ng col | arpé gy SHBRIHiftgoBdach @@8He @BEandtdetdiidyclém dohge@@e@Rdomprises
manuf acturing bay that is distinct fromeach of the ?Iurallt of utllltles

suppl i ed abyexitheind odepteq @d@o:@pn%@b@tansmwwrwﬁwré argsgcgbmayaihe
recedin r \ ng bays
irbepertl intaed iRt LAt R e T N S SR S e 4

t he precediRgonrgpash somfddt gy ineoip firstiang se@nflinmstablkl reamfmtmeg;ba}ar ea
adapted to be dlsposed adj acent the first novabl e nufactur|Q$ ag when
the f i r SECSREVEIE YRHIRRETh N HpBal moxa e AHBE RERTIE DFRBAE GPRNTHAO 1S ot
clean co rea for performng at | east one of the follow ng (unctions:
’}Bf‘e nd
(a) contro Ilng access to and fromthe first novable manufacturing bay and
(D) providing @ 6leah {6 éggacﬁ%@&%%g%d o d ' e Gt | St
movabl e manuf ac uring ‘bay and the core; a secon ean connect area
adapt ed ta chey@bspaseteddjbacentectal tohe exegond ofitheabbeantesecdmiahovibhg bay
when t he secaond novabl e nanufacturlng bay is connected to the CO{ t he

second cl&HHy %Hﬁﬁ’é&“yéﬁéﬁ’cf%‘f@ Yereibiat ?iber%&nél REENNEEN $Rs Mg fishi ng
functions;g g@c)o 8%\;&9 %{fﬁﬁf&% 4,910 thd fioMmide SRCABg fPuahlfeas,

manuf act uri ng ay and ( provi n a clean area for connecting the

utiliti escdpettnedn vtie tisetohashdwvabl eordrafraotariunge bays andotiveteddy gie

[ 00108| Pect 7: The system of any one of the preceding aspects, wherein
at | east ‘@“portion of the first clean connect area is coupled to the core
and adapted to be renovably coupled to the first novabl e manufacturing bay,
and at least a portion o f the second clean connect area is coupled to the
core and adapted to be renovably coupled to the second novabl e

manuf acturi ng bay. [00109] Aspect 8: The system of any one of the preceding
aspects, wherein each of the first andésecond cl ean connect areas conprises
a bay entry portion and a bay exit portion



isolated fromeach other. [001 10] Aspect 9: The system of any one of the
precedi ng aspects, wherein the bay entry portion of each of the first and
second clwearonaimset areas conprises an exit point adaptred/useodsscronnect ed
to an entry point of the first and second novabl e manuf acturing bays,
respectively, such that operating personnel can pass fromthe first and
second cl ean connect areas into the first and second novabl e manufacturi ng
bays, respectively, when the first and second anabIe manuf act uri ng bays

are connected o the sggﬁtm%nqnt D& bavie §xi.LaiRQLLiAD 1Afn&a gitwq dthe first

and second cl ean conne areas conpri ses an entry 0|nt a

connected to an .e t,and.second noya n facturing
bays, respectiv glng1~Lxﬁﬁgfﬂdd%%épﬁﬁt0?esg %ﬁeFlO\vagggt'o GMhe first
and secongnpvablugniBaUhAC tuidvaglyRaysedttit © thdErdtinf@tibRnthmeEaonthchaan
connect areas, respectively, when the first and second novabl e

manuf act urihagsdyst mpedomiBeredts bpne @apete] odhe qareathadbddreo: The
systemo f A P t e second
movabl o i B e A R o e A, ol y
of the twahie paoseni ug thd fﬁr‘stei&,imvih(&ntibbﬁrofcbsrssﬁntb.nd second rmvabl e bays arc
removably coupled to the core. [001 12| Aspect 11: The systemo f any one
of the precedi pgRASPEFHS, dOMRLRD Nt GYCATEDHE 8ispeRH QB0 T OIsEQEEI N AGIe
incomng material fromthe first and second novabl e manufacturing bays.
[001 13) mepelettunips brnandipsiaadlyfconnsriahie tof sachad proselginmgpuisBEERaYt ur t her
conprisin st o [ 0 of the
first andgggion Lagpqn§§$ﬁggd@e§&§%§d? Q%Oﬂgﬁgtw%gﬁs%ngﬁg écmnﬁ%ﬁ&m
utilitiesdodking @dlat c@ﬂﬁnfﬂﬂrtﬁﬁCdBﬂ’ﬂrﬁttltﬁ&)ﬁ ftmbahﬂd;ump lidal tbhiee $dcosd wotksaldee
nanufacturing bay, the at least one first inlet adapted to be renovably
coupl ed tp’thécﬁWPE?“ PGP LU HEPTOSHS at | east one second i nl et
associated with second novabl e nanufacturing bay, the at |east one second
inlet adapted to be renpovably coupled to the second outlet of the core.

[ 001 14] Aspect 13: The system of any one of the preceding aspects, wherein
each of the fi7st ahbc setondl outdnst btpr@hfehi@g)i: leingso prerasie §ree irpl andal | ty of
outlets, each, o L tlet d to supply a distinct
utility o?ﬁ?%jumhbn%dpﬁpgghﬁ ¥FQ§C8H(mu %deac “the first and second
inlets of the first and second novabl e nanufacturing bays, respectively,
conprises a plurality of inlets adapted to be renovably coupled to the

plurality of outlets of the first and second outlets of the cp
respectively, ®ach OFC DRETHPLIHI ! HhC PIFFLERS RS M6 Bt ARl ns

di stinct uf M/ 'CBIYtamEQ mimﬂ?thgfﬁrsthﬁd REWal, i’s})é{r (Q;ckfn'vrc%iia@% latscApdmanch of the
plurality of”second inlets receivin distinct utility fromone of the
pIuraI|tyxoﬁpseeeﬂdg@ﬂﬂhétsmt@QQ&)QE%lWBpedt)ddﬁﬂihe(éyspgmndﬁ)@mwxpne of

the prece ereiLn eac econ f aci

conpr | se< BRRF T B 5 et Siih e £ e Tt (i eR e ER AR 364 ey for m
one or nopelIstenstwirka chem cal, a biological, or a pharnaceutical
manuf act uri ng process. |00l 16| Aspect 15 : The system of any one ofthe
precedi ng aspects, wherein the plurality of conmponents conprises at | east
one of a cultiiriiig conponent, a harvesting conponent, a purifying
conponent, a osaf o] cubator, a
car bon di0X|dzb|nc dﬂggvrgggﬁﬁ%ggg&%ngH%%H§i5%&%?¥§Eég§§ﬁ?|ng

devi ce, aﬁc@ﬁmnbaﬂiéymnmm&uﬁh@gaﬂmyec@uahﬁmeuabahe&ecqﬁaeuﬁmmgpMemfde a

| act at e dehydr ogena suring devij c a seal e sterile connectin

devi ces, BOATCHOS EBBE“ At Ty, Seaortsielilpstbéfr bive aFUERE O VAL B R Dy
|nclud|ng'§k&gle use or disposable bi orcactors, a wave bioreactor, a medi a
bat ch tank a buffer hol di ng tank, an agitator, a sparger, a Sight house
for pIants, a tank for grow ng algae/duckmeed a room for mushroons, a
punp, a piston punp, a diaphragntpunp a rotary | obe punp, a positive

di spl acenent

Kk
stack centrif uf(;(gp aﬂbe Sé(gtgntr(%lﬂtéé)ﬂfi 8?0}6 pr%ccghnlg éaifnghgﬁeremce? [core ié sca e(zi S

conponent oA réREMANInG & fd [BAtePEIAFom aieswseﬁdiegec@mm@vaiﬂa hfaﬁ@ﬁa@tﬁmag déj&s{
vacuum system for separating proteins fromplants, algae or nushroons, a

depth filter conponent, a clarification filter, a holding tank, an
ultrafiltrati on conponent, a diafiltration conmponent, an
ultrafiltration/'diafiltration systemoO@ drain line, a heat renobva
conponent, a recirculation tank jacket, a heat exchanger, a |lam nar flow
hood, a freezing system one or nore cryovessels, one or nore cold baths,
one or nore liquid nitrogen



systens one or nore freeze/thaw conponents, a spray-dryer, a freeze-dryer,
a buffer dilution skid, an ion exchange chromat ography col um or nenbrane
or skid owohkedyo7asssaffinity chromatography col umm or nerorarsenexski d or
bed, a hydrophobic interaction chromatography colum or nenbrane or skid or
bed, a hydrophobi c charge i nduction chromatography colum or nenbrane or
skid or bed, a liquid chromat ography colum or nenbrane or skid or bed, a
hi gh pressure liquid chromatography colum or nenbrane or skid or bed, a
gas chromat ography col umm or nenbrane or skid or bed (for both separation
of organi c nol ecul es and for analysis) ot her separation technol ogies, a

si ze exclusion hr o r n ..a netal
affinity chrona ogrgg u%ﬁy%oyaﬂnﬁ QHLUPBQ §“§£ K%géghgpﬁﬁ%teln A

chr omat ogr aphy .col um , rane .or ,ski oxyapatite col um
or nenbrane or‘?kW&F§¥OWé8mH3?§ﬁ8§aﬁfé”Hthf’%afcgﬁﬁg%sﬁ N4 P 8tess

control sygtemiapedfb lilsehaBOus-ng ondldr Wetuii@vieol et anal yzer, a conductivity
probe, a steamseal, a steamtrap, a glassmasher an autocl ave, a

sterilizing filtefs oQ0EPhifOESEHES b ﬁotﬂ,ts@memﬁ@ npm@me{mmrﬁysm@r ile
vials, oneor nore sterlfe syringers, a lyophilizer. d (optionally
connectedLWQoaannunmemmmnuthehbaymoamﬁvwehanedteqﬂmpnmhnofdmcmhemndal

synt hesis, an evaporator for renoving solvents (optionally connected to an
outlet in the hay%toa:Qkyﬁdaﬂ&k@akkmmisyskemmﬂmkwpukhﬁyhﬁ@nmm@@mhcsm one or
nore conputer networks. for individual s and for the core fac glties, one
or more aHafapt Preajcceradindd gdqnigd @s‘é‘arym?da%b’éﬁﬁi&'{"‘é to e setdpidre ‘ég € g8YGi pnent
(eg, SDS-PLGE), a pH neter, a mass spectroneter, an IR spectroneter, a W
spect rophotoneters (for analysis or detection during processing) in-line
anal ytics attached to fernmentation and purification systens, disposable
ferment ati on si&t enbhd sy any GR001thoprepwhies dginmg wdiciain (e. g., Xcel | er ex)
or novenent (e.g., GE Healthcare Wave), centri fugation eqU|pnent for

ei t her diSCOﬂt&mh@ﬂﬁmﬂhSCUﬂEkﬂMﬁU&HEﬁpﬂhmthﬂncombé&n’anrﬁﬂﬂd@nmhm
cont ai nment, syste W rin stamfor
nnnitoriﬁﬂCBPyaﬁﬂ’Wﬁ{ f%wa&%sgﬁg?d§a§%PI g”?%?“&?@h tQ? P ¥pEci al ty
gases, WayBfiickidgs, punps for fluid transfer, containers for product

col l ection, freezer and cold room areas, non-aqueous sol vent storage
systens, contrgl ?%yﬁgemgt ﬁ@%cécﬁﬁﬁh%'tst ¥ tﬁm stcesécgﬁd %Q%Eﬁ%ﬂf&ﬂﬁmo
apparatus controls. [001 17| Aspect e system of any one of the

precedingraapeqﬁsﬁwﬂhemenmmtmemeUﬁabfhyu@ﬁmmmnbomEHCQOEﬁﬂpp®@é@»@Mn¢east
one of a culhurln n a, harvest onent

{l'asks, “auHBLATSES B ol b troRr e it e el Sotmsbar heg e

bi or eact q;nmﬁtw@mr@t RRkChr t@BKinda aBt hct'u‘ﬁ%k}sf@&rﬂi’x@%me plafli gu@mﬂsave a
sterilizing fillter, electrophoresis equi pment such as an SDS-PAGE. [001 18)

Aspect 17outlft$em§3¢s¢le¢rrﬁ ¢ phmylityvé sesiont dcls feicieel nig s agpeitcs utiliidron ang ple
plurality qpent s, rises at |east one of a purifying conponent, a
blosafet h%ﬁ%ﬁ%q? P“mgnarggg a nechani cal disruptor, an ultrafiltration
conponent, a diafiltration conponent, an ultraf Itration/diafiltration
system a |am nar flow hood, one or nore cryovessels an i on exchange

chronatography col urm or menbrane or. ski d or d, an affin

chr omat ogr aphy! ol ulhf WPteHEMAAPEC 8f thadreccgin ﬁ”mawﬁ?ﬁﬂbﬁﬁgﬁfgmjﬁ?%raction
chr omat O%%@@Qyongq{aamesodbrﬁ'ﬂ%ﬁpg 2PRirAAlty B banasnetaadeaa JindliaphRoliGeghar ge

i nducti on chromat ography colum or nenbrane or skid or bed, a size
exclu5|oqmdhnnmmeognammyemnﬁhnﬁmnnmﬁsﬂbpamaabmrsmhdnmmeMSdlnannbtmhng
affinity chromatography columm or nenbrane or skid or bed, a protein A
chromat od¥apHiy col um or menbrane or skid orbed, a hydroxyapatile col urm or
menbrane or skid or bed, a liquid chromatography colum or nenbrane or skid
or bed, a high pressure liquid chromatography colum or nenbrane or skid or
bed, a gas chromatography col um or nenbrane or skid or bed, a |yophili/er,
one or nore ex&%acf@ﬁ5§?§V@ﬁ§ﬂY@ﬁéOSPWﬁﬁW€dé%aﬁéﬁﬁtbh@féaéﬁphﬁ%Hya out | et
in the ba re
- 1ime. PSRy RS Bt s SURL BER sh Bl oot PHARE e BOBNAL M0 re or
nor e dlsposable fermentation systens. [001 19] Aspect 18: The system of any
one of the preceding aspects, wherein the culturing conponent conprises a
bi oreactor. [00120] Aspect 19: The system of any one of the preceding
aspects, wherein the purifying conponeff conprises a chronmatography system
[001 2 1] Aspect 20: The system of any one of the precedi ng aspects,
wherein the first



novabl e manufacturing bay conprises a first control systemfor controlling
the first manufacturing process, and the second novabl e manufacturing bay
conpri seswa 2mo0mB9control system for controlling the secons$2emoef2a€t uri ng
process independent of the first manufacturing process. [00122] Aspect 21:
The system of any one of the precedi ng aspects, wherein each of the first
and second novabl e manufacturing bays conprises a drain for discharging
wast e generat ed during the first and second nanufacturing processes,
et ity ukdOdERhaASPEE R ica i RYSLEMART @Y, A0y MDA RESEET 1O
portion qu@ﬁSMQQﬂthﬁbﬁbfS&xﬂﬁﬂuﬁ@&@ﬂd cheﬁnycmﬁmemmraﬁeasanomhdmngfno
nore t han apprOX|nateI 10, 000 particles. 0.5 mcrons and | arger per cubic
foot of abf lsu[loeig\afc Asb@e?o Qsmvﬁél*w&wm dachf A ENdOsENIR @GP EERdI ng
aspects, yherel 0..&3ch . cbnﬁec; h{sikviepd ﬁ%@%@l Ok Ksl&%% %&mm ymtphe
first and‘secon nnva% | e manufadturing bays, respectively, contal
nunber ofa parditiok.escltdiat sape Gedrfipoomic @andatargempebicubie, aomﬁunf air,
t he nunber being in th ange of pr oxi mat el Lap r oxi mat el
100, 000. OS] AdpeEt nobimet sySERObH BHybrid OF POR Bt eebt iy AdPect s,
wher ei n thg Thele/ QfckRRES, '1@'081% fbrsnﬁﬂ@lm)g%'s nRLehy, a%QmQQ%umbO%} agfhgMspect
25: The system of any one of the preceding aspects further conprising: a
first uppemudackhngkmohham adayve@dbphb@n@n@pﬁmed7ahdw9UDh€1WLﬁst nmovabl e
manuf acturin and removab % caon zcteq to the first m n7911
nanufactd%ﬁﬂghﬁé IR Rl AR SR L AT SRS Rl “palES C3nnected to
the core,jytibeohpsisdt, WRPEhafREKIiB@GpGR] | arcRNbiRI/Bi H@radtor bﬁ@ﬁi V&Iﬂemu't ility
for belng supplied to the first workspace while performng_the first
nmanuf act UYBIEE §9F BRABEENZ S SWebAENispHEnc @d@kwlﬁ@oﬂéb|a|<%xpthaf&éﬁ5tceepp%e%e
dlsposed a 0 e bl y connected
fo [he seconsby BT R P ek ek DR O S EERER
nanufactumhq@nbaymtsueohnemhemﬁt0mmheqemnegchhe ﬁecondtumpam cdouokerregt,col | ar
containing at |east one Utl|hﬁ% & be|n gp i e ? % t e second wor kspace
whi | e per¥'SFis Y T HaN s BEBTH A Relh GELRREST A “ﬂP QK NOPHFLPF IESHIER: 985 The
syst em of, afy.. Q%VQ&QRh@noO&‘e(ﬁ&Q'c@gl @ﬁl&egﬁn or tWBf‘:c':r R]uh hf@ o §y%rten"i’§"'@n§§§0nd
upper docking collars are fixedly coupled to the core. J00 Aspect 27:
The systenm@ﬂnanyﬁmnexmﬁxmheﬁprEU@ddngra§p€z©§m®MnWmﬁmCHMEOmﬂﬂﬂenSPnone
utility containe li first anq)sepong. Rer; do%ﬁ . collars is
sel ect ed FHEHEH ‘Oﬁ?‘%?fﬂa%b & WP R MG 0T SRS DS A ATEVE | ean water, (c)
el ectri cidhyom: (tQQraQPK)yQ@ﬂmn(&)n&ﬁH:b@d’br@kﬂ%dﬂdﬁd &fx}dr@p MHi¢ idtdreniadn media, (g) a
dilution buffer, (h) a purification nedia, and (i) a |l ocal area network.
[00129] A$pwvttoggphyTerumyoF arangiranggr Sé)hbmdf@dt%bwbpé‘éém HresHdEEtEon wher ei n
at | east b vabl e
manut act B BE o A g B L R O i g
one, two ménhmraﬁ‘e @Irskall br erdga i gipresunt 1$q18(€blﬁ©trﬂd)gfrzmhlymbh3nlgbmpmbmm8 iost i ng
of: (a) viable particulate air organi smcount of b) settling
pl ate or ghiti ¥ricdotits Groneatggiaphy 4olHER L m"("t‘,t)" ARl %k&é?fg%(gamo Det ecti on
and Countsegath A%%@%ar@é %@gcqrfgema 4P HAHO) %tm? siagﬂgnm:@‘xtn@}oa%d L idd touch
pl at e organi sm coun U plate. "[0013 pect 29: The system of any
one of t twclpsxeoetjlomgat@gp;éty(®lumher membaaneloealsltd whed of mtﬂaéaﬂﬁmrtst movabl e
manuf act uri n 3% andlthe seco d anaE ufac urlqgg %pongﬁlses a
surface CBrYTAUOKAPHY CHYBELET M r‘ﬁ?rée oTS Hi/% ﬁﬂ%m oF ANA@EYPY for aseptic
processi R@ukihe: SbhbAGE ohaviing b&N &, hylikya ;%Jlft@@ol%nfﬂr I COREGAR @rr@kawnt S
selected fromthe group consisting of: (a) viable particulate air organism
count of bed 10sroRlp puriligAion SEstEME yogsisa e@ st gestensmaddighhoefing 28 CFU/ 4
hour s, i cate n t 1Seynt ing (
organlsn1 %FV§kidnayZ§‘é%§FdEgﬁgg%kﬁ) %dfmﬁg%%h & & ]%8Tg nlg%¥@%U%} o (5
CFU pl at utdcQ@33 skdnil Aﬁ@@ﬁttc@@ne Elhﬁo&:yﬁdrﬂm@ftma% @[ﬂﬁ)r@fxor% Reripy eeedimg
aspects, wherein at |east one of the first novabl e manufacturing bay and
the secondNifsyasliE syEREfac WPPHYZHay [Eonpraddertienadlycparsstaddogn ougglip,
floor, C?l% %)’ afﬁi‘cﬁ.'pc[ AEdq gé}tﬂ et fo El’?e?mcﬁ 'S 1c§(1§) fe@é%@ﬁ%ﬁf'dr?&]%g{;m )
pur|f|cat|on 6rocesses e surface hav ng one, ree or afl organi sm
counts sel ected fron1the group consisting of: (a) viable particulate air

or gani sm count of < 100
68



CFUm!, (b) settling plate organismcount of < 50 CFU 4 hours, and (c)
Replicate Organi sns Detection and Counting (RODAC) pl ate organi smcount of
<25 CFU pveate10/q78483932| Aspect 31: The system of any onePofi/usb@pseoedi ng
aspects, further conprising one of a transfer panel and a controlled
corridor disposed between the first and second novabl e manufacturing bays
for facilitating the transfer of product therebetween. (00133 Aspect 32:
The system of any one of the precedi ng aspects, further conprising a
housi ng conpt ai,nj t . Oof - core, {the first novable .

manat act o g bay o gy ERILATE B ok ERRRE et el R TRES M F sy Aspect
33: The sysifgmeafreanys, oneoohotchenpreaedimgkaspesdisidufisdyhand conpr t@tbng a
housi ng containing the core, the first novabl e manufacturing bay, and the
second rm\%amﬂé&r%eﬁ@fazﬂr*a?*?ﬁk&l%ég}?vlf@d%@f%%a&cmgt&f clyHEPSgSFERIBIPIERY one
of the precedhyg ASPEGL% m%‘?,raexh[?sststg@cl' $tNGn ¢TI B3GR @, hphding area

di sposed away fromthe core where each of the first and second novabl e
manuf act wpicngoidaysndan (e apdssit bodddcttam daimaenpgeccasict)eaniimgaeyegrcat i on,

wher eby Lhe‘Mp{ks\acgs of,tge first and secgnd ngyﬁple‘qanuﬂagtuanq bays
are cl eanfd gt Od THARGENGVEPUBHETHYT B TR RBYP EHE TG IONSY M3 {Tofthe
first and@ecenghimvable it Unic0geBays A& nht &7 edcEAQd, e de Lsi Ket 5

| he systemoi anv one ol the preceding aspects, hcicin the coie, the firht
men i bc i Waret aoxtuiuggtioagquipmenttthecidec dndorovaby e sanof@ctsapariing), bepnar e
arranged m hub, and spoke confi at-bon with the first and second novable
mana act it rgBag e ERFEORRAEEr HFG: Lkt P bR RSBt B ootan
Aspect 16mbnin®tfaad aofonmdifracdsues, Ogs dndslfor @bdrt Mir f sppeiaiiichss CONBY lisdsNg
removably connecting a first novable bay to a core, performng a f ist
manuf act UMY (P BEiESERieE 1roRIApEL [08 BFIAUGLTAICE b Sfcced P relftreoi s ed
withint 4 o , Lo LA [ ,
disconnegﬁWﬁgﬁ?‘§q§%?§?5§%@§%¥%8B§38 g@%%%%gm§8€é$x%§ 5%P8§ﬁ?%6 a second
conf i gur atutcomatah amdrppnent sonwrdlhi N the first novabl e bay, ieconnccting the
first novable bay to the core, and perform ng a second manufacturing
process v"ith the second configuration ot conponents to manufacture a
second pi oduct, the second nanufacturing process being distinct fromthe
first manufactiyri ngriRrQs@ssof|A9L38lf AxnRededhl AifBt RadeRf ihrBRUhacLYIEI Ng a
plurality of products, conprising renovably connecting a first novabl e bay
to a firgeanpdaityringrhagfcogpeisesed flitsheortial systgpddn qonrodvigdbe Sobt firaomagtupingr al i ty
of positi . r f,or.m LhSL_mar [ rocess. w.th configuration
of comporinrs AL NECEHI At e ha PR Ubh B as S35 e BetRre e f r ot
product, foi seooneetthegecbhe nfannBictunipy paddess hidypdndemndriies filst Stnpasuiih@n of
the core, renovablv connecting a second novable bay to the first position
of the cdF&Sand perform ng a second manufacturing process with a
configuration of conponents disposed within the second novabl e bay to

manuf acture a second product [00139) Aspect 38 A nethod of manufacturing,
conprising selecting a first bay froma plurality of avail abl e bays,
renovabl y conréct i Adetshgehiafgny bag of etpheedinge)aimel eotréingach s@bofidstbay from
the plurality of available_.bays, removabl.y copnecti t he second bay to the
corer perfdrrechy "B A Bpirigteie Ut S pr b del o Sty ag NagE of
conponentsn&thte@aseel Wetfhbthnihecddnsindayuri ﬁf@é&ﬁ@?%éﬂ{i&t@e@i rst product,

and perform ng a second manufacturing process in parallel with the first
manuf acturi ng process with a second set of conponents di sposed within the
second bay to manufacture a second product [00140] Aspect 9 . nmethod of
manuf act uri ng,;7ConMpH,i. Si, j ' - bay: Lur al i f

avai | abl o baya, oo The o 7Lr Moo e Bt R M BB bR bnCb

r enovabl yrascdamgoti gl 4 deatrbiledtorbidyr dispdshé betoreen tiedirectndngeandsecaite bay from

the pluralityof avail apl e bays; ving.the second hay to a position outside
of the CBF@P2?%%@%%6??%6§WH&€??%’mﬁ%@g@b%§ﬁ88%39“¥§“¥ﬁﬁmcore; performng a
first manufacturing process for a first product with a first set of
conponents di sposed within the first bay to bring the first product to a
first stage of manufacture; and perform ng a second nmanufacturing process
for the first product wth a second set of conponents disposed within the
second bay to bring the lirst product to a second stage of manufacture.

| 00141 1 Aspect 40: The nethod of any one of the precedi ng aspects, further
conprising supplying at |least one utilG%y to the first novable bay, or to
the first and second novabl e bays, fromthe core when the first novabl e bay
is, or the first and second



novabl e bays are, connected to the core, the at |east one utility
conprising at |east one of (a) clean air, (b) clean water, (c) electricity,
(d) oxygewo 20r0/q76389car bon di oxi de. [00142] Aspect 4 1: Ph@/usetdod20fi any
one of the preceding aspects, further conprising supplying two or nore
utilities to the first novable bay, or to the first and second novabl e
bays, fromthe core, at least two of the two or nore utilities selected
fromthe group consisting of (a) clean air, (b) clean water, (c)
electricity, (d) oxygety«and i) osasnae pHicex]deih00idRl Hapechg42: The
met hod of any one of the preceding aspects, further conprising Supplying
three or horseiakankiitingst keosttone of ihestorgroivabise nmoayhle oranttictinegfhiay sandghd
second novabl ba%§k fron ihe ore, at least three of the three or nore
utilities“§8P§HFﬁdprbﬁwg%‘“'ﬁgﬁb'consisting of (a) clean air, (b) clean
water, (c) electricity, (d) oxygen, and (e) carbon dioxide. [00144] Aspect
43: The nethod of any one of the preceding aspects, wherein renovably
connecting the first novable bay to the core conprises connecting at |east
one inlet of th& fifBesymrabl enbaye elchaprecedisg clanes. duth@copPrisivg dcor e,
V\'her ein t 1&15%&! Jo%@.}?ﬂiin@ﬂ% C%lflé ltﬁé f1 %[ mto Sblg%{z%u?a%Rmnlv%% a&ndl tﬁ@‘%ct oR€ uti| ! ty,
di sconnec |ng*1%e i rst nmovable bay rom the core”co%prlses disconnectlng
the at | emstat0aeahnleturiaf buhe first novable bay fromthe at |east one
outlet of the core, and re-connecting the first novable bay to the core
conprises re-connecting the at | east one inlet of the first novable bay to
the at | east one outlet of the core.[00145] Aspect 44: The nethod of any
one of the preggdi ngLASRREE §1 aWNHe&) M FRBMUAR! Yiab2INERIiINthetRBshLr St and
second novabl e bays to the coré conprises connecting at | east one inlet of
the firstcamgisesondirmmvablieprayswap fmm lheaste whecoath ef thofirgthed sowoed

wherein the at |east one outlet of the core supplies at |east one utility.
‘001 461 Adpedte 18R e QM Re Pt Ly MEnEP ot RRBR G SRl b St hker ef
connect i ngchhkPphicdseashc OREanddbndhotft8e Mahsfacamidepacond craamabloeabays to
the at |east one outlet of the core conprises connecting a plurality of

out | et s ofhapeordrwcryon \Whaeky fheyaohtigsifehe st apdhgecppd Brovahlg second
novabl e b 5 £ the plurality of outlets supplies a distinct
utility.lﬁéégﬂ S&S%ggﬁﬂﬁgsg%he met hod of any one of the precedi ng aspects,
further conprising: renovably connecting the first novable bay to a first

cl ean connect area prior to performng the first manufacturing process, the

first clean copnect area fo erformn t |least one of the.follow ng
Funct i one. (a) cont r SRy JerEBIRI s St H AR PELB R HSS movable bay
and (b) providing a clean area for connecting the utilities between the
core and the fPBECtREAHPETBYRPIC BR¥%OGi%st i ng the first novable bay from
the first clean connect area prior to renovably connecting the second
novabl e bay t oparfeemfrigastirshegnefagiring prasessopitle 2 iarigopberviadl 9f sIvEeRB ng t he
Second moARLEs RAKLLR: RS 1LdiSH 161 SEMARADRPL o BRERARLLT 0 perform ng fhe

second manutacturing process. e meét hod of any one of

t he precedi ng aspects, erein r ab connecting the first and second
novabl e bays ﬁ§“¥W8ﬂ$W%§@3@PQEW‘@%%&%%?¥%&@SC@8nprises connecting an entry
poi nt of each of the first and second npvabl e bays to an exit int of the
first clean cdnkeutag %aecgﬁgce RHTY CQRPERFRLS B thS%rgé’&%Wig% Be first
and second novabl e bays to_an entry point of the first clean connect area,
and di sconnect®rgnrdseng theskirsipouBlebbalp the erct Hel first cl ean connect area
conprises disconnecting the entry point of the first novable bay fromthe
exit point of pehlerhingstscedmbmamgpiecng prosessarith dicsewndeeniigyatidrecfexi t poi nt
of the first novable b fromthe entr int of th irst clean.connect

o ea. (00 PRSP TRD R Rt e b PRUABUIRS S nS Gl R iSSP ec .
further chapict §bmghe AssMuablaytueiappesiciang the first novable bay to a first
upper docking collar |ocated above the first novable bay when the first
novabl e bay is connected to the firstposition of (he core prior to
perform ng the first manufacturing process, the first upper docking collar
adapted to deliver the one or nore utilities to the first novabl e bay
during the first manufacturing process; and renovably connecting the second
novabl e bay to the first upper docking collar |ocated above the second
novabl e bay when the second novable bay is connected to the first position
of the core prior to performng the secbnd manufacturing process, the first
upper docking collar adapted to deliver the one or nore



utilities to the second novabl e bay during the second manufacturing
process. | 00150| Aspect 49: The nethod of any one of the precedi ng aspects,
further cwoppimi7sdgodel i vering one or nore utilities fromCrhis2d00m0e20upper
docking collar to at |east one of the first and second novabl e bays during
at |l east one of the first and second manufacturing processes. [00151 ]
Aspect 50: The nethod of any one of the preceding aspects, further
conprising: noving the first novable bay to a hol ding area di sposed away
fromthe core after giscopaegtimng Aihe, filf stmpRyabL&pRaN frem bheugoere, and
(i) cleaning the first novable bay or (ii) establishing a different

conf i gur aitbn st mesabhpdnehtos Wictchiawhhetht ifrgtmemmbibiay ibaynnef @010 BR1 Aspect

5 1: The nethpd of any one of the precedin pects, .further conprising:
movi ng ¢ he e ) Ol g SeRe T ESHE FED Giabuait T ERe TR L by
and novi ngediheirsesond  bayrae @agentdibodthe core after selecting the second
bay. [00153] Aspect 2. The nethod of any one of the preceding aspects,
further conprising: selecting a third bay fromthe plurality of available
bays; renovably connecting the third bay to the core; performng a third
manuf acturi ng pyocess. L.n,parallel -w t. L) - The fi . and second
manuf act uri ng %%oceZ@égm%ﬁ?ﬁﬁéLﬁhrﬁ%hgggl%%ﬁ%%%ﬁgﬁﬁﬁgém%ﬁgﬁ%gégLMﬁthin t he
t hi rd bayuttipicranukadastiuneyahld thiyrfdoprioduct..at [QOLS4]o fAspeat orbBoreThiéitioet hod of
any one of the precedi ng aspects, wherein renpvably connecting the first
bay to tH&!€hH r%%%f%%ﬁ@gmﬁ%w g dfan dadp) I FRES(C) TS (Dhe st
bay to aqmgggﬁgng@g(ghﬁ§pﬁgggget of the core; and renovably connecting the
second bay 'fo the core conprises connecting at | east one second inlet of
the second bay to at | east one second outlet of the core.|0015S| Lspccl 54:
The net hod of any one of the preceding aspects, further conpri sing:
removabl y ConnglCt In mtrggthf Ei';) El'u%iﬁltt%rtﬁerfcio';ﬁStrS% 4D (i)nnnt?ncge oz%‘rmeoaf‘epri or to
performng the firs manut ac aring brocess,‘{heé%lpg & 'ean Cohnéct area
for perfanmtingt@tclfeastovabr Wy tde tfealokQwt RYstfthire b arshfcd)r 6@at telididsng
personnel flow to and fromthe first bay and (b) providing a clean area for
connect i rigleetd fiem fhetgrey paskEes of Ko deteian ¢ Wtisl‘sﬁc«‘)t?ivfrwﬁfé’nbi) ably
connectinggﬂgagggdq/dﬂg{g@hgbbay to a second clean connect area prior to
perforni ng'thé second nanufacturing process, the second cl ean connect area
for performng at least one o f the followng functions (a) controlling
personnel flowto and fromthe second bay and (b) providing a clean area
for connectingrihe,ﬂtle§i§sfqetmg n the core and the second bay. |00156|
Aspect 55: The-net hdtf 'Bf"&RYT OAE of ¥He Br ecedi ng aspects, wherein
removably connecting the_first hay to Lhe first clean connect area

conpri ses conﬁ@é??ﬁdg§ﬁ3@ﬁf??vﬂg?%?yﬁﬁt?ﬁ@@FPF§¥w%ﬁVmﬁﬁx§ﬁaé%ﬁﬁ(ﬁﬁint of
the first,eloaNc GRRRRALLRIAY GRCLPBREGLANSr AR X WwiRRliRtheQu feakhhel | St bay
to an entry point of the fifst clean connect area; and renovably connecting
t he secomdtibayt thocdrheugdrenticest@an uobiynect area conpri ses connecting an
entry point of the second bay to an exit point of the second cl ean connect
area and conneidcbmgecang e firspabniblobayt flemskecond chayrit@ dgroendctiyig plod it of

t he second cl ean connect area. [001571 Aspect 56: The pethod of any one of
the pr ecé%ﬁsh%“ea@l?éBF e érﬁfrri“?l\ﬁﬁbl SHOFGe f“?‘?gag??aéh?ﬂ?a%t&?t BORRERTE MY the first
bay to a first upper docking collar |ocated above the first bay when the
first bay is d¢oRpECcERE ths frplemevbd by e tha P rpep B sASAgCOMECHg Hie at

manuf act yr,| I ' ted to deliver

t he one g%wggggﬁgfgfgfggg%?&hﬁﬁgxgﬁggkzg§§§%§g?ﬁgk%ﬁgh§?g§t manuf act uri ng
process; and renovably connecting the second bay to a second upper docking
collar | ocated above the second bay when the second bay is connected to the
core prior to _perfarmng the.second nuf act ur.i ng process the second upper
docki ng col | arzlgadag({héd”?q}bocg%‘i‘iﬁ?}@r&t’ﬁ‘éﬁ nEY'YP'BPe utilities to the second
bay during the second manufacturing process. [00158] Aspect 57:. The net hod
of any one of CRRSSHBE BYi Hg! MeYds &Y 1P ¢ritrericdiopre<d iRifg PAer IR B e or
more uti bidges bR dike %}orc%ts, HHQQ%% gmpﬂe{f%rlp%l;fommgﬁ?lefa%t.roﬁltet&@y} Qduring
the first nanu?acturlng rocess, ePlverlng one 'or nore utiTities tromthe
second upper docking collar to the second bay during the second

manuf acturi ng process. [00159] Aspect 58: The nethod of any one of the
precedi ng aspects, further conprising: controlling the first manufacturing
process with a first control system



associated with the first bay; and controlling the second manufacturing
process with a second control system associated wth the second bay, the
first andweeemdsisontrol systens being distinct control PEYAtSens/06§200160]
Aspect 59: The nethod of any one of the preceding aspects, wherein
controlling the second manufacturing process conprises controlling the
second manufacturing process independently of the first manufacturing
process. [00161 ] Aspect 60: The nethod of any one of the preceding
aspects, furdhes rgrzrrem & 0BG r i s PANGHIN NGwtiband HHat 1@@3Ystfn‘i&m)kh¢r Cmr
after perfornrng the first nanufacturrng process nmoving th |rsg to a
hol di ng at®ardiidpgsedeaway (drrcomedied cor ¢! ltrreﬂvab‘rqrnmg fitst heaslnk one: nmf rche
fol |l ow ng qperatlons (a) cleaning the first set of conponents to define a
third set conponents (b) reconfiguring the first set of conponents to

define a thrrd set of .conponents, ?WQ c re acing at |east sone of the
first set of cORPOUHERE'S Rict SN PHIIG seﬁr ‘61“ OFhDAEhT YN CHEHE RO

re-connectiishhe thé E&Bn@@éfnﬂ&rﬂthﬁ 6B RehfiohiERg n%mmcrrdrv and
manuf acturing process with the third set of conponents inthe first bay in

parallel wth e 0 t formng the
second nanufac%u?$ﬁ§gﬂﬂgég?ﬁm9%%%@gﬂﬁ'Egkﬁ' pt %ﬁﬁg&d¥%§%u9?5any one of
t he precegémgnaspaetsscoriduniheiictaomnppiosisng nDV|ng the first bay to a
position adjacent to the core prior to renovably re connecting the first
bay to the core. [00163] Aspect 62: The nethod of any one of the preceding
aspects, further conprising noving the first product at the first stage of

manuf acture from t hepf hieglodRaXidi@ Zhenseapnd bay. [00164] Aspect 63: The
net hod of any one of the preceding aspects, wherein noving the first

product from the it arr?ia% ctognéd?rﬂ Sﬂ?é:ﬁ)r@gm@@é/b 89%93{0' @%r& rc?c'aﬁ SRl PG Bhe
first product fromthe first % he second ba Xspect é The

met hod of cqmgm@meﬂmfcctlrhgedrpcreqephmg)fabcperst srovmhlerbey 1a] :lm eznsrbcenmfrtge fike first

pr oduct fnonrthe n r@qy 0.t he sec ond F§ eonprrsﬁs one or nore o f the

fol | owi ng“ &8t YORES (&) é?HE‘fCé “Hﬁ‘ R OF &y TR dBL e s R P REFY P& bay to
the secongrhhneuahaa c6dnduita; &dl i ne, a tube, or other connecting neans,

and (b) transporting the first product fromthe first bay to the second bay

in a container 19eon‘?r§§tﬁlo thé G nﬁﬁflabléstﬂ??rtorﬁght iR mtclaﬂgec‘? LrAYnpRe.of the
precedi ng aspects wherei n punpi ng t first product conprises punping the
first pr oﬁsmmntctmuugdnuatv i)feascnf tbﬂér&ttmawslb lebapdmel theerpposit pgthe foendednt t hat
extends fromthe fi he second 66: The

met hod of “AHY-'ORE %SIP “‘Efr‘f Ry 8 ‘g““a%%%‘%g U\HLP‘& ‘r‘Pq 5?@5% AT r st

pr oduct fﬁ@mm@hggfgrgmmbaywk@“ﬁae second bay conprises noving the first
product through a controlled corridor disposed between the first bay and

t he second bay. [00168| Aspect 66: The net hod of any one of the preceding
aspects, further conprising: selecting a third bay fromthe plurality of
avai | abl e bays;g noviy . Bay ggs LOn outside of the core;
renmovabl y connectlﬁgﬂ%lgﬁs F?gﬁg% ?tMEﬂﬁqr ghtberfornlng athird

i Sposed i t i ERT AT BBy '@e‘rgsr S HRL P S RehB ety oS 4RI age
of manuf agkunevab{O®OLES]orAs peﬁbmﬁzg th%sﬂﬁhrhﬁﬁ’ct@xﬁn@ﬁ%céﬁ@eth@fﬁrith@p&f ecedi ng
aspects, further conp rrsrng renmovably connecting the first novable bay to
a first closhmecsireripriar éadghics thedepantase milgestadhd issmoxgiebactwineng
process. HIBSCURAT FROANPGLy ALER Fahu RELARE BlARAL | east ane of the

follomnng unct i1 ons contro |ng persdﬁ wto and fromthe first

roveble Doy e kPO ChAEN R, SIERD BLF O SBRSSHP A PR Y 5o o

between the fiTtst RHova € core;

bay fromdshelifHifigthecbema c@ﬁﬂ@@@horﬁbﬁ@nﬂfo‘n@ﬁtsR\ch@rﬁh@bhbtsrhd)\ﬂ@ dhs; sgeond
configuration of conponents Wi thin the first novable bay; and re-connecting

the first nmovablegnRayink ehd 8t bl e 64y6@8NhEARNEBFIcrAbSANPESIRL phidr RET f or m ng

t he second manufacturin process. 3170] Aspect 68: e nmet hod of any one
of the prretiedimg thesrsen meh@ﬂennoenwn%ttrng the at | east one inlet of the
first novable bay to the at | east one outlet of the core conprises
connecting a plurality of outlets of the core to a plurality of inlets of

t hefirst novabl e bay, wherein each of the plurality of outlets supplies a
distinct utility, disconnecting the at |east one inlet of the first novable
bay fromthe at |east one outlet of :



the core conprises disconnecting the plurality of inlets fromthe plurality
of outlets, and re-connecting the at |east one inlet of the first novable
bay to t woabigas® one outl et of the core conprises rePComsc@ionLrod he
plurality ofiniets to the plurality of outlets. [001 7 1] Aspect 69: The
met hod of any one of the precedi ng aspects, wherein renovably connecting
and re-connecting the first novable bay to the first clean connect circa
conprises connecting an entry point of the first novable bay to an exit
point of the first clean connect area and connecting an exit point of the
first novable bay to an entry point of the first clean connect area; and

di sconnecting the fifst movabl e bay fromthe first clean connect area
conpri ses discéﬁhecgﬁﬁékgﬁgﬂgﬁgpglﬁ%ﬁwgn6f”WH8“P?P§ﬁ\C \rablic & B¥YC f rom t he
exit poi nttibfiestihen flia Gist glpeadoconnestar & e ARdnoV SCORRAGHINRG: I @%idr poi nt
of the first novable bay fromthe entry point of the first clean connect
area. [00%c7DT! Nd et d70INUTHAUHEL NEECSES- any one of the precedi ng aspects,
further conprising: renmovably connecting the first novable bay to a first
upper docking collar |ocated above the first novable bay prior to
performng the first manufacturing process, the first upper docking collar
adapt ed to del Per thenstiedar chome9utihkicii gs oho ot herd iilsicsiovabltal hay
during atqugst one of tp( tprst.%\9w§ecopdrnanufacluring rocesses;
disconnec&*ﬁﬁ”ﬂﬂémf?ygiOﬁﬁ@é%P%d%ag FEOMMElS (1 ¢ Sptrieplrmesds kithy degramar
prior to esitabhidsb) ngut he®acanRta configuration of conponents within the
first novable bay; and r e connecting the first novable bay to the first
upper docking collar prior to performng the second manufacturing process.
[001 73] Aspect 71: The nethod of any one of the precedi ng aspects, further

conprising del gveri renpeesutElitie om.the first upper docking
collar to the Tyrstﬂﬁ%ﬁgﬁfgoégghgﬁgi%%h%itﬁndéﬂﬂ%ne of the first and second

manuf acturing processes. . (00174] ect . 72: The nmethod of any one aof the
pr ecedi ng aspe‘(% %’?‘S\?\%Cef?‘g} x&]o{« %bele %ﬁﬁ“@%@?"*@ﬁé‘%ﬁgm%&ﬂ i‘x§‘1}éhi"é‘(§¥“e&°@ ' t he
group consikshagingfihd A)st Glogable dhy frofbhe cbRamdWRoRko cdMlisRinBUtstéddqonal
media, (d) a dilution buffer, and &g% a purification nedia.[001 75| . Aspect
73: The réHEEaEP" ahgoropricas wiHan HrelestmAgatdapaet s, further conpri sing

mai ntai ning a hood for aseptic processing within the first novable

manuf acturing bay to have one, two, three or all organismcounts sel ected
fromthe group consisting of: (a) viable particulate air organi smcount of
< 1CFU m, (b)3X%et tTliengetpbdveclomgahi farrhaawntprofngeldanGiduhd ihouisabledjay
Replicate nganhﬂgs.Dgteption an%.Counting %RCE%(?.p{ate,organisn1count of
< 1 CRU It & SAHASPEP BOUERMbr At @ BTgRN SHPEBRAIS Brthe fist petablp ek, [ 001
76| Aspect 74: The nethod of any one of the preceding aspects, further
conprising maintaining a surface (e.g., wall, floor, counter and/or sink)
or area, e.g., for aseptic processing, within the first novable

manuf act uri ng bay toMFEnd Ameanufaghiringy perabiy ef prodeggaspsprisiognt s sel ect ed
fromthe group consisting of: (a) viable particulate air organi smcount of
< 10 CFU nB, (chyneséng hifvg mowbe wydanifsshrootion obh cofe, CEUlrdt fueitios, ()

Repl i cat i S tection.and Counting (RODAC) pl ate organi sm count of
<5 CFLV%F%%%?%QHQE?§$H§%BE%P%E%Fe organi smcount of < 5 CFU plate. [00177]
Aspect 75: Theaqethod %f an¥L§ne of the pre%Fdin aspects, further

conpri si ng maiPAt'8IAPRG SO TUREUIRE Rfocesig ih a §qugighratiog GhEFPPAIFEISor  si nk)

or area Qigosed \ithiASRPEASEMBIAAEESY dmaMrhdiiR atf:i}i?t frbligd. movabl e

manuf acturing bay to have one, two, three or all ‘organi smcounts sel ected

manuf ac bay to have one, tuo, all ‘organi sm coun ted
100 CFU m (b} SRt e B S B B B A P00 . “and (0

Repl i cate O gani | i i ng, i (FK{XKD -pl at e _organi sm count of
25 CFLVpIate.%F%%%§§$§§§%ég3ﬂvggg$ﬁgﬁﬁgfﬁgﬁ‘5?’gﬁftgﬁémngP e preceding
aspects, further. conprising: noving the first novahle bay to a holding area
di sposed amaypf?gﬁpggés%%”grﬁ?WﬁF“%V@éﬁﬁﬁ@%Vﬂh@‘Pﬁ gyrppt o nENiSay from
the coredapescariitin tHe sesdnthd sibidihyao 5060020500 EQMAR LR Of conponent s
within the first novabl e bay. (00179) Aspect 77: The nethod of any one of
the precedi ng aspects, further conprising cleaning the first novabl e bay
prior to establishing the second configuration of conponents in the first
novabl e bay. [ 001 SQJ Aspect 78: Flic nethod of any one o f the preceding
aspects, wherein perforning each of thé first and second manufacturing
processes conprises performng



one of a chem cal, a biological, and a pharnmaceutical manufacturing
process. [00181 1 Aspect 70: The method of any one of the preceding
aspect s, wbepw/a1sishe chem cal, biol ogical, or pharmceurctaiS2emmnefa€t uri ng

process is selected fromthe group consisting o f cell inoculum
preparation; cultiiring or fernmentation of mammalian cells such as Chinese
hanster ovary (CHO cells, nouse nyeloma cell |ines, human enbryonic

ki dney, human retinal cells, NSO HEK293, PER C6, or cells suitable for
replicating viruses, such as African green nonkey VERO, MDCK (cani ne ki dney
cell's), CEF (chicken enbryonic fibroblasts), 2BS, Markl45. STI, DF-1, CGK
EPC, i ncubati on,of i cci.ne production; culturi pg or
fermentation of4bacﬁgr%K$QXR%g§mL /%%ﬁh“Jgells including but not limted
to gramnegative orlg gnwﬁq5|t|ve ﬁ §q$ Enterobactenaceue such as E.
coli, e.g. E coT"RISMspald sgcondg ‘P“‘kcl 78 SUFLPH CPIGET SMpci it Lt rain,
and E. coldasKne iF0t 8r@buct and sResUdVRPRS 4 ﬁ)hua@umfd Meresc@trornd P.

aerugi nosa, Erwinia, Klebsiella, Proteus, Salnonella, e.g., Sal nonel | a
t vphi mur i tiferesetieat jcast cacgutlciSdihagira suut ise selans onand iShigella, as well as
Bacilli such as B. subtilis and B. lichenfonnis, or Si'rcptonvecs;

cuJturing fernentation of yeast or fungal ceIIs, i ncluding but not limted
to Saccharonyces. e.g. S. cerevistae, Schizosaccharom gces ponbe,

Kl uvver onyces, 3Ri chilag netighd dP.clp@asiBofirther Cangiidag: Tri choder ma, Neur ospor a,
e.g. N crassa, Schwannonyces, filanmentous fungi such as, e.g., Neurospora,
Penicillium Tednpodaihy MrsthROSPRIbagitda GRS I cbhmtst a@a%noAto Pirfbhans and

A. niger, Hansenul a, Kl oeckera, Torulopsis, or Rhodotorula; culturing

i nsect celliedirstangnuigsaineonpeess, 8y S slsan sponcsbares forgiepimgept st aeld

i ncl udi ng, g, P\thlfnmt&)ﬁgfgg%m@tkcqg? Eggrﬁﬁ?ﬂbwa( gﬁ@’fro&“&x%%ﬁ%ova@ € %hr Ooms
i nocul ating ce chic WER VITUS arves celTg 8 V'rus or
cul ture nadi (byprovinhcg uv&hedreaa“mcwmeeq:lrr@dh@tmbm\as hemécmdhdﬂgorbuhd nat fidsi m ted

to heat kl||%ﬂ neunococcal or formalin-treated viruses, live vaccine
productloWOV? ﬁﬁlng replication of influenza, or other viruses for
vacci nes, e.g. neasles, munps, rubella, varicella, polio, rabies, H5NL

virus; vi raI v‘éé‘t%‘ﬁc‘fﬂ%b@:ﬁ%ﬁTO‘PW@Ib@leW@“ gt pgY can oenBesd k8 PAGEHOVI I us,
AAV, al phx%mo%yt?ml?%\é BUfz e sreé‘&rﬂ ?%Hﬁ t%%e R%Ygééfr%n ?P{ @XP&O}Q}J us,
r habdovi rus; counting ell S, V|a measur enen osnolal ity
nmeasur enent , qﬁ%%qQ”u{?cq%%g %% 0t o, L ac % t ]%ro enase nea urenent

| ysi ng ceIIs, cen ionp rocessesy(?ﬁ %t BP <gg%g§ﬂ0f %eling

pr ocesses;;erfdmeﬁngdhagecfoheaﬁnugmm‘rmgtprrdxfeb@d buI k product; thaw ng processes:
purification processes, including but not limted to ion exchange

chromat ography, affinity chromatography, hydrophobic interaction

chr omat ogr aphy, hydrophobi ¢ charge i nduction chronat ography, size excl usion

chr omat ogr aphys, rretﬁ{eIa&ﬁqb@bwa&hwrwﬁ&%aphy, protein L chromatography,
hydr oxyapatite separation, nulticolum countercurrent solvent gradient

bur {1 cation RR&SH: BUEECEdIduld 88, BORESE e FRt DUbALIG.ADAl or 11T ng
processes, inc I ng~but to adding exciprents t
fiItratiamnuﬁmkdmmgnmnggegmespoﬁneézaﬁﬂmyhmgmtmnfaydm&nmgﬁ)Begwhabhon

seal i ng, Iabellng process control gUId ni trogen storage; peptide

synt hesi AR OT P i} dean ‘i‘j’ﬁ“iﬁté}ﬁeég"élé OMRGCRIAZE SR HENT 8 S o fie firs

puri fi catj,g QR GRABER: naY B mt%m/&rm@mst be&RldRcOfeS ARy ! Organi c
nol ecul es. WHAT | nuf act uring system conprising: a core

adapted to su | f uring bays,
wherei n at Iegg#x?ﬁﬁﬂnghnﬂg%fﬁg%%}é%ﬁFEO%q fﬁﬁﬁggdg?éﬁge 9 gdﬁlF§ﬁ1the
group conlicshnaagn@fhe(amjryqlotamf dierfirs(apvatiebay fmamnehc v(lcbmeﬂ @mhé tiest tieaf d)
oxygen, and (e) n dioxide; a first novabl e manufacturing bay adapted
to be reﬁBW&BF?ﬁédﬂggﬁﬂnﬁﬁmpﬁﬁh88¥%paﬁﬁof%ﬁ frgcee\rPipaHE g sives: a
first workapacecdati neg duntdigrdi rst novabl e manufacturing bay and
acconnndatlng a first facility for performng a first manufacturing

process; a second novabl e manufacturing bay adapted to be renovably coupl ed
to the core and for receh ing the utilities; and a second workspace defined
by the second novabl e manufacturing bay, the second workspace isolated from
the first workspace and acconmodating a second facility for performng a
second manufacturing process in parallel with the first facility performng
the first manufacturing process. 2. Th& systemof claim1, further
conpri si ng:



a first clean connect area adapted to be di sposed adjacent the first
novabl e manuf acturing bay when the first novabl e manufacturing bay is
connect edwbaotogsisere, the first clean connect area for Pp@nfSesoriongoat | east
one of the followng functions: (a) controlling access to and fromthe
first novabl e manufacturing bay and (b) providing a clean area for
connecting the utilities between the first novabl e manufacturing bay and
the core; and a second cl ean connect area adapted to be di sposed adj acent

to the second npvablig.manactUsihng baxnysmtig second novabl e
manuf acturing bay is connected to the core, the Second cl ean connect area

for perform ng L@J‘imcﬁ 5%0%9 ﬁf)\ thce c{\pt dOIWS ntgi %Pﬁ&ék‘?lﬁlsco (a?)o G r\t 1538[ l
access to and fromthe second novable nanu% g}url nd: Lb d ing a
cl ean ar eéirftorovebleriegtiing thchérsut!iolvilﬂi bésy betoneencd hﬂ hs emmdslrmwablle core
manuf act uri.ng ba P core. sten1of any one of the recedlng
cl ai s, mﬁ@Peoﬁ%éP”P@”g ¢ §rsharpt Uﬁ“&ﬁ”fﬁ °py. flag 111 %%%‘éﬂﬂﬁééfmavééﬂﬂg

coupl ed t R 4B EOLRnaBHRHAR Iﬂ%stt&?t e eBY.AR Mayct(ﬂHm 'q e [l g Hcftﬁ“ﬁw
novabl e manufacturing bay, and at |east a portion o e second earn
connect apwacissasbupl ed to the core and adapted to be removably coupled to
t he second novabl e manufacturing bay. 4. The system of any one of the
precedi ng cl ai n@ncuier g nc@admefibtdteyfo st firang e dorndn et @an leamaesbvar eas
conprlses a ba entr ortlon nd a g§¥ exit portion isolated from each

other. 5. PRE é?% baynyhegrle sgeop ﬁ@@éﬁ?hﬁ“%V%&%%10Wﬁé?@ﬂ%ﬂﬁﬁéoﬁay
entry por {1 QB Ofri 86 Bu@fmﬁ e ufd 5'L§5nda(ﬂ‘ijm§‘?&91nlq ?1‘0@@5@ LA ﬁrr@&%ngrormr | ses
an exit point adapted to be connected to an en oi nt of F e first and
second rm%{bllf edipanloaletiver thg ohagrsmoreas pict lw@b)ﬁ;cwldcrtxmahmb@pmmg|t1mg
personnel an, 95§hc ,10t e first and second cl ean connect areas into the
first and’ s% KRSE L RS pﬁ§ﬁﬁ%actur|ng bays, respectively, when the first
and second anabIe manuf act uri ng bays are connected to the core, and the
bay exit portion of each of the first and second cl ean connect areas
conprises an entry point adapted to be connected to an exit point of the
first and secoftd no %ﬁ?@”ﬁﬁﬁﬁ?@é?d?iﬁ@“ﬁ%ﬁ%ﬂpﬁ%@$@ﬂPFVégyne§U@ﬁﬁthat

oper ati ngQglS Qr%ﬂ? he GRE v v?&%@x (%JC(\ernCtOh AR $h tacﬂl% cﬁ%@ﬁgt W%@L&d movable
manuf act uri ng bays into Irs an second ean connec

respect i vielyy dumhent ledse ohé o Sthe dingt asé samdd mmnalblcesrmaepibastadr i ng bays are
connected to the core. 6. |Ihe systemof any one of the preceding clains,
further conprising: a first upper docking collar adapted to be di sposed
above the first novabl e manufacturing bay and renovably connected to the
first novabl e manufaed Meihog obayimbenyhdieinfihé sitlcAR¥AbL S BOMIAGIHELRG bay is
connected to the core, the flrst upper docking collar containing at |east
one utllﬁb? Zfoyp cHBY LU Glew aip (phdeam waler, worddspadenahhicle, pBrafdiuiong t he
first m t, a second upper docking collar adapted to
be dlspogg égﬁggegﬁ%&hggggﬁnnﬁﬁgable manuf act uri ng bay and renovably
connected to the second novabl e manufacturing bay when the second novabl e
manuf acturing bay is connected to the core, the second upper docking collar
cont ai ning at | east_one ng supplied to the second workspace
whi | e perfornitg tﬁgm§8%gﬂ% hﬂ%ﬁ?ggt ?$%§”B¥%@%§S 7. The system of any one
of the preceding clains, wherein the first and second upper docking collars
are fixedly coupiipgihediriaobicbaygo atiolling atca disppseariyyayrieorothe ¢ese pg@‘cedi ng
cl ai ns, and
second U%FE%%EE ﬂqeaﬁrs% g?&sb ?@sﬁﬁeé{léey ! ?%%ﬂﬂ?éj‘m}’}f&dﬂé fist hmwta bl a\o/f (a)
cl ean ai ror (x@bs)sta(bheang walt ffarent(confi gdredr ¢ fodotmyponesky vmhyrgella ﬁzétew)xo%ﬂdolﬁtw
dioxide, (f) a nutritional media, (g) a dilution buffer, (h) a purification
nmedia, and (i) a local area network. 9. The system of any one of the
precedi ng clains, wherein the first and second novabl e manufacturing bays

are seal ed from1the\Q@ﬂeﬂ(gﬁgﬁgﬁmﬁpﬁotaﬁnﬁyQ@Jy of the two or nore
utilities, when the first and second anabIe:Bays are renovably coupled to

the core. 10. SJ@&”§M§F§FBQJQ&H$FQQQlghﬁ%bg gggglng clainms, wherein the

core i s seal ed



fromreceiving incomng material fromthe first and second novabl e

manuf acturing bays.11. The system of any one of the preceding clains,
further cwoppimi7sgge first and second outl ets associ at ed Pairtus2e0eeer04 €, each
of the first and second outlets adapted to discharge at | east one of the
utilities; at least one first inlet associated with the first novable

manuf acturing bay, the at | east one first inlet adapted to be renovably
coupled to the first outlet of the core; and at |east one second inlet

associ at ed wi t hegecand comeabheranufiactypingpay, the at |east one second
inlet adapted to be renovably coupled'to the second outlet of the core. 12.

The system of apy.@ne, ofcohfe.Pregedl ng, ¢ldi s, Wherein each of the first
and second outleté 6?1tﬁgxko?£Icohp%?ggghgOg?h?ﬁ@?ﬁ?“%ﬁ outlets, each of

the plurality aof outl adapted to oply,a distinct utility of the two or
nor e utiIities?uggﬁ&gg%ﬁwggﬁgh§°fff§?¥§23¥g%égﬁd inlets of the first and

second novabl e manufactuyring bays, .respectively, conprises a plurality of
inlets adapted *’?’gﬂ‘b’é‘“Péﬁiﬂ%&“vﬁg‘é&‘b’ré’e@"f‘o‘*t‘ﬁéf HIGH a5 yoBpoRNy @prossf the
first andvseeomd Mutdets nRhulbeirE gy pr&RREGHI Vel y, each of the plurality
of first inlets for receiving a distinct utility fromone of the plurality

of first outlet,s g¢ he i Ly.of se Lhlets for receiving a
i stinet utilify ron ancof ORI HrE Y-S REEBNGNELTY *1sl “The
syst em of manyfaoheingfpradees prikoediang sel @i avbponbes eispoeachitiah tid@chid 5ty and
second fa(jlit”eg co ring g glurality of components, each of which is
adapted t 0 PEPY S IAGhE YN HOFE st eps of a chem cal, a biological, or a
pharmaceuti cal manufacturing process. 14. The system of any one of the
preceding clains, wherein the plurality of conponents conprises at | east
one of a culturing conponent, a harvesting conponent, apurifying conponent,
a bi osaf ety cabinet [nofethed ahskemcl} fther fompksng:an i ncubator, a carbon

di oxi de i ncubat.Qt;.. ) cel | viability asurin evi ce, an
osnol arity rreaélghnﬁghcggb%t ggfy(gg(%é{ te?gtgf ?{)’lé’ “\rfréézégﬁ?‘it'r\’é tfécgsfsgé?y’g‘“gact ate
dehydr ogenase measigrthagcdeybgeadacaaloahe csiceiticl e160maers igndByy.ces, a

m croscope, a water bath, a peristaltic punp, a bioreactor, including
singl e use or disposabl e bioreactors, a wave bioreactor, a nedia batch tank
a buffer holding tank, an agitator, a sparger, a light house for plants, a
tank for growng al grefduelweedimall QeMmLf Qmpfiighy.00Ms, a punp, a piston
punp, a di aphragm punp, a rotary |obe punp, a positive displacement punp, a
fl ow control valoageng a tiiehbayi fregehcolnpoment pvadadicdhyst ack centrifuge, a

pressure regul . N  tank,. a cell . lysis conponent, a nechanica
di sruptor, a §%§§gﬁg?°§ﬁ§¥§?bg&%?%@?%%Lh%ﬁfB?”vacuun1systen1for separati ng

proteins frompkr@nhig Ddhfdenon fAUSHGRFEss th S8PLA Will 418 CONPANEOFirst @
clarification filter, a holding tank, an ultrafiltrati on conponent, a

di af i | t r A SRCWGHBNEHRUIEPrasespesiith ¢ Htifdosst af efmpancatsidosposydswahin the dr ai n
line, a hg@&bgﬁggﬁgh”(ggggqgggpnﬁyggcirculation tank jacket, a heat
exchanger a |amnar flow hood, "a freéeezing system one or nore cryovessels,
one or nore cold baths, one or nore liquid nitrogen systens, one or nore
freeze/thaw conponents, a spray-dryer, a freeze-dryer, a buffer dilution
skid, an ion exchange chéq?a%ﬁ%rag y. col um or. menbrane or skid or bed, an
affinity chro tog?@ﬁﬁ?ﬂ Ot A28t e AP L S8 FISW d or bed. a hydr ophobi ¢
interaction chromatography. col untm or. menbrane or skid or bed, a hydrophobic
char ge i nduct i%SHORMFERAt G [Fun therross aliersFiapeingrthe st manu faetiring | i qui d
chromat ogtaphy colum or nmenbrane or skid or bed, a high pressure |iquid
chromat ography col umm or nenbrane or skid or bed, a gas chromatography
colum or ne I i , (f th _separation of organic nol ecul es
and for anal32%%?%;%%ﬁ§§k%§§g?§@gg)z%%%%%‘F%§P§§?%§”§W§§°5&clusion

chr omat ogr aph ol um nmbrane or skid or bed, a netal affinity

chr omat ogr aph m&%ﬁﬁﬂﬁag%mgéﬁ%Pgﬁ fRlosgE PEHRRY a protein A

chr omat ogr aphy coléﬂn or.nepbrane or. skid or bed, a hydroxyapatite colum
or menbrane or ski $VSICPEE NTIEhEE QbreMpaRSS Caletinn 2 died wivel cpnpemsss,
control systens, a filter housing, an ultraviolet analyzer, a conductivity
probe, a steamseal, a steamtrap, a glasswasher, an autocl ave, a
sterilizing filter, one or nore sterile containers, one or nore sterile
vials, one or nore sterile syringers, a |yophilizer, a fume hood
(optionally connected to an outlet in7he bay) and rel ated equi prent for
chem cal synthesis, an evaporator for renovingsolvents (optionally
connected to an outlet in the bay), a crystalli/ation systemfor purifying
organi cs, one or nore conputer networks for individual bays and for the
core



facilities, one or nore anal ytical devices for assaying products,

el ectrophoresis equi pnent (eg, SDS-PACIK), a pH neter, a mass spectroneter,
an | R spewOnromat7e3sy a UV spectrophotoneters (for anal ysiPsTars2aeerds on
during processing), in-line analytics attached to fernentation and
purification systens, disposable fernentation systens from 20L 5000L or
nore using stir (e.g., Xcellcrcx) or novenent (e.g., CGE Ilealthcare Wave),
ccnt pfugati on equi pnent for either discontinuous or continuous separation,
clean air hoods or gonta)HEAh. BYSHEMR LOLhhblhd, i el OL OF Vi rel ess
systens for nmonitoring or au orrat ed processes gas Pi'hes for'cl’ean air or
speci al t ycgapesntswater |ines, punps for fluid transfer, containers for
product collection, freezer and cold room areas, non-aqueous sol vent
storage systens, con)rehlaSHsheRBst3nche SPER @Akt 6t SOESMRIRN ¥ AMtIMBdt N and
apparatus controls. 15. The system of any one of the preceding clains,
wher ei n t HEMPYICEES: novabl e manuf acturing bay conprises a first contro
system for controlling the first manufacturing process, and the second
nmovabl e manuf acthunishly reaynootpeitsesrsabsewedhdcemontirbl system for control ling
t he second manufacturing process independent of the first manufacturing
process. 16. Thetsystemlofd anyufacneriog ptdaessprelc edithgd edtaif pempwhereinnheach of

the first and second novabl e manyfacturi ng bays conprises a drai.n for

di schar gi H@*‘ta@swi : wéwét?*éhe éﬁfﬂl&@ctmé‘O*PPP%ﬂEM%Wdﬁ%é (O DRaRE BT 0 g
processesg.cLeFRERE TV EHNKe pldcessThe system of any one of the preceding clains,
further conprising one of a transfer panel and a controlled corridor

di sposed between the first and second novabl e manufacturing bays for
facilitating the transfer of product therebetween.18 . Flic systemo | any
one ofthe precedi ng¢l ai furt her, conpri sing .a housi ontai ni ng at

| east one of t%% co?§f§?ﬂ§ﬂﬁffé““ﬁﬁv§b gfﬁﬁﬁaggﬁfaPﬁﬁgqﬁgﬁﬁtég R{ﬁe second
nmovabl e npisufoaciditciego biay cord Priod RereSipShiNretodity tinthedfrsttig tpriRceEE Ng
claims, further conprising a housing containing the core, the first novable
manuf acturi ng bay, and the second novabl e manufacturing bay. 20. The system
of any one ofthe preceding clains, wherein the housing conprises a holding

area di sposed ayay ALQumidsr GQL G MeRe Saghis@ft he first and second novabl e
manuf act uri ng bays can be positioned To undergo a cleani ng operation,

wher eby t he MQQﬁﬁﬁﬁgﬁﬁhﬁﬁu%WﬁmgLéﬁHMﬂg%fﬁaﬁﬁ@ . fpyabl e manufacturing bays

aVvsS, 7
are cleaned, or a change-over operati ereby‘the facilities ofthe first

and second novabl e nanufacturin ays are altered. 2 1. A nethod of
nanufacturingquﬁpapgi?Fgg%ﬁmﬁWgﬁgg%é?%%ﬁ“aé%%?ﬁg: connecting a first

movabl e bay to a core; performn first manufacturing process with a
first configuratsrPI¥£o B%Q%Vgséﬁ§ﬁ8§%ﬂuﬂfthin the first novable bay to
manuf acture a first product; disconnecting the first novable bay fromthe
core; establi sHISHHNA2 SEOHAPE I GEPATRbY YRvaibibobfts within the first
novabl e bay; re-connecting the first novable bay to the core; and

perform ng a seevnd theessedathaytp agopiios ossidg efihe pesecond confi guration of
conponents to manufacture a second product, the second manufacturing
process bei ng rdingvitigcorfiregimg He skéarsitbaydadfeastreir i ng process. 22. The net hod
of claim2 1, further conprising supplying at |least one utility to the
first novabl e feaprihimgm filkememrfectwheg ptdeessffor s firsrpvatbnkewbhay firs seomhect ed to
the core, the at | east onﬁgutiljt con%rising at Igast one of (a). clean
air, (b) CMBARCRIRLEPosed Y tun Bt lpthayyo drigy R GeRrodyst (¢ 8 YrEs851  di oxi de.
23. The ngihediat: gl@@im2 1, further conprising supplying two or nore
utilities to the first no able bay fromthe core, at least two of the two
or nore utilit] l.ec - : i St I i.r, (b)
ol can vater. (5o Beor MG AR A Rt §l s SAMGE e
met hod ofofcb@mpométddispased hethirchrpedonidivgy saipphy thedirtthredicoto amycendikialé ti es
to the first vabl e bay fromthe core, at least three of the three or nore
utiliti e SENBECRECfrom the group consisting of (a) clean air (b) clean
water, (c) electricity, (d) oxygen, and (e) carbon di oxi de.
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25. The nmethod of claim2 1, wherein connecting the first novable bay to
the core conprises connecting at |east one inlet of the first novabl e bay
to at | eaw0D20m76380| et of the core, wherein the at | easPCorus2aabens of the
core supplies at least one utility, disconnecting the first novabl e bay
fromthe core conprises disconnecting the at | east one inlet of the first
novabl e bay fromthe at | east one outlet of the core, and re-connecting the
first novable bay to the core conprises re-connecting the at | east one
inlet of the first novalhgobaycidit 1QqudberleaphiseRenQun! et 0t D&l §e 26.
The method of claim2 1, further conprising: connecting the first novable
bay to a fi¥stigepeanneamectonrbalipt pay ta e petohdidriing the fir st
manuf act uri ng process, the clean connect area for perform ng at |east one
of thefollow ing functions (a) controlling personnel flowto and fromthe
first novable bay and (b) prov iding a clean arc for connecting the
utilities betwd&n tHéchiaistd sfevahbl 47, bayranchovhe; wories peideeconrp@ahi ngsct he
first novable Fg‘“jr g}the fi.rst clean connect area prior to establishing
the secondcErft Pﬁ& BhCUPPRYHIBRERTS TSR | HF A e NE pelétns oy B ECbiayg thand
re- connecf;jdpgy - , | ay..40, & e connect ar,ea prior
to perfor&fﬂguyﬂgiggggﬁaﬁﬁgﬁﬁi%é?ﬁ%f%gdg?g%égga&ﬁgh’%ﬂggﬁgpﬁ%d"8pkélain126,
wher ei n conmectimgeandardbe onmpottimght fiesthirodict fromabl Erdpayy tootht Recdhiir st

cl ean conpect area.co ,risgﬁ connecting an entry point of the first novable
bay to an exi't' YOI Of YEHE first clean connect area and connecting an exit
point of the first novable bay to an entry point of the first clean connect
area; and di sconnecting the first novable bay fromthe first clean connect
area conprises(discpnnecting‘the entry point of the first novable bay from
the exit point*bf thee Frthet of claln 48onheietn Bansterdng thdi fostannést cogptie exi t
poi nt of Fi nste I o F Nty point of. the first clean
connect é&ggyaﬁg%1¥ﬁ§M§§wﬁ6@%%#{gﬁ%#h?%isg%ﬁ%ﬁﬁé%“%@]r?V?fHﬁ?“EBﬁhé@?ing
the firstambvabloghdoaynitwtiag ficnsd thuppesndd daki 0g el daaro liacated aove the
first novable bay prior to performng the first manufacturing process, the
first upper docking collar adapted to deliver the one or nore utilities to
the first novable bay during at |east one of the first and second

manuf act uri ng {ar ocegigSncthdil SCORMSIL] \QEer_E:ilﬂE%ernisﬁ&Bngg%gﬂgtepr &Yet Fpmithe ¢ first

upper docking collar prior to establishing the second configuration o

conponent/¥siiiayHp thetsgeorfd bastconyiaby earsagrtingritie ficst podnciationgh hivenfrod it
movabl e hay. the first unper docking.collar prior to performng the
second nﬁ%ﬁ?&gﬁ& ?%8‘6?%%@@5?5539%%6“%%%ﬁ88“§#351ainlzg_ further conprising
delivering one or nore utilities fromthe first upper docking collar to the
first novable bay during at | east one of the first and second manufacturing
processes. 30._ The thog f claim?29, wherein the one or nore utilities is
sel ected fromXthe &Hgdﬁﬁ %ﬁ%ﬁ@PPh616F”W§f°€W@éWgair, (b) clean water, (c) a
nutritional media, (d) a dilution buffer, and Se a purification nedia. 3
1. The net hod SefFcidig tird bry frogy theerurebiymrfiaypibaple bayei ng the first novabl e
bay to a hol ding area di sposed away fromthe core after disconnecting the
first nmovabl e niayng hemhirheayclorepoaniwnpritade efohestrapl i shing a second
configuration of conponents within the first novabl e bay. 32. The nethod of
claim2 1, fur¢thevabfompnesimghethe@haygo tiecdré;r st novabl e bay prior to
establishing the second configuration of conponents in the first novable
bay. 33. A nephdandhg mainiuf aetwhitogn@ppicussadn thy eft pRIREUGHE o (SRR b$1 NY:
connecting a first novable bay to a first position of a core, the first

posi t i on“YBPUENEFI$ROSF W 1PN P& i bayito hHgE theoirst prpdudt e ailrnl siagd ofst

manuf act yhnGc.Rrocess with a configuration of conponents disposed within
the first novable bay to manufacture a first product; disconnecting the
first novable bay fromthe first position of the core; connecting a second
novabl e bay to the first position of the core; and perform ng a second

manuf act uri ngS??.r OC‘?ﬁgmvc\:nt};[og o?' ag)(/)ggel gycrlgitn%so t%fS 1?8%8?§0T]§§rismg supplying at

least one utility to the first and second bays from the core when the first and second
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di sposed within the second novabl e bay to manufacture a second product. 34.
The nmet hod of claim 33, wherein connecting the first and second novabl e
bays to tWe 20wvEs30npri ses connecting at | east one inl eCofuseéve/obiznst and
second novabl e bays to at |east one outlet of the core, wherein the at

| east one outlet of the core supplies at |east one utility. 35. The nethod
of claim33, further conprising: connecting the first novable bay to a
first clean connect area prior to performng the first nanufacturing
process, theabidisls Qxl(,er@}?\ocQﬂ?%gﬁnn@[ﬁato Y € rtfxo LTLRG RS ?l?s&)m%n mg
follomnng functions (a) controlling personnel Flow 10 and {He flrst
movabl e béythdNﬂH))@ﬁovmdwhgvauc$e®n(aWQaftmrmd@@h&@&ﬁngotMe utilities

bet ween the core and the first novabl e bay; disconnecting the first novabl e
bay fromthe first clean connect area prior to renovably connecting the
second novabl e bay to the first position of the core; and connecting the
second novabl esbay tidethehdd §Sthveeam LARNEST, &F aar 1R Lgfnp‘i 191119%(1{3}951&]0”9 the
second manufacturing process. 36. The nethod of ‘claim 35, whére
connectln@”?ﬁé”¥ﬂ%%ﬂ”éﬁ&DﬁédﬁwdmﬁﬁvabR@JW&V@ntmLEhE;ﬁumsﬂtwbeaﬁmcmnmect
area conp entr p0|n ’ |rs; and second
roval o paye: Foran EEkelh ARG by A% Pligf L FEER Byl leap S S
connectlngcancexuﬁ)pOhmh mﬁ(eachb@f lokeief i rst and second novabl e bays to an
entry point of the first clean connect area; and di sconnecting the first
novabl e bay fromthe first clean connect area conprises disconnecting the
entry point of the first novable bay fromthe exit point of the first clean
connect area apg di $goRRER f ' i e bay from
the entry point of the f.fgf”%Figﬁcgﬁ%Eg@fkﬂﬁgﬁ gh%¥h&%ﬁe?ﬂpga§¥“ngaln133,
further chprargherg:utiboanedhe At thésddiong baymivablties day, d deaat thidestl (upihese
docking ¢ Q _al i rst nmov e first novabl e
bay is cd%hgg&eéﬁ?mg %‘g?PM%?‘E%s?WP&H“%F”%Hﬁ‘Eb&%“b?Y6?)38“b@?$bKﬁ%ng t he
first mandtadtivy,i(@goproscesd, (ot devdd distidepper docking col lar adapted to
deliver the one or nore utilities to the first novable bay during the first
manuf acturing process; and connecting the second novable bay to the first
upper docking collar |located above the second anabIe bay when the second
novabl e bay i ssgonnect gdinhg otfgxﬁy bid St BORIA! t8r§4 Pérex% core prior to
perform ng the second manufacturing process rst upper docklng col | ar
adapted to del ! utllltles to the second novabl e bay
during the Secljé}rg] Q%RE pre%chr 1nq rgt baé/ totlcscé)re %pwmgxap%fm Prallgﬁ%tgx?c

further donrpnicsbithedakt ba@rtd) ag cﬁmen@lf'rslm&ﬂettﬂﬂtﬂ)d ¢dresanfirom the first upper
docking collar to at | east one of the first and second novabl e bays during
at | east one abmbh&lfcostecandisasand 1Rl

met hod of cl ai m 38, 3here|nﬂ§he at Iéﬁgﬁggne E{f&g?ﬁ&ggggzgﬁééggmfagﬁlthe
group coriéicsst g sesondaylict pietha sedond bagpyo ol leash ovnmsesond pusfet af thetaoit.i onal
media, (d) a dilution buffer, and (e) a purification nedia. 40. The net hod
of claim 33, further conprising. novi ng the first novable bay to a hol di ng
area di sposed away fromthe core after disconnecting the first novabl e bay
fromthe core,S6and Theymahedof dgnt g fluthatcompyiallge bay or (ii) establishing
a different configuration of conmponents within the first novable bay. 4 1.
L nethod of mannfedhythienyst RONPhIfFbNGeans®hBsd: hRG pRiof td Sdrfd@ind hemra
plurality of _avajlable bays.removably connecting the first bay to the core;
selectln§“§“§@86ﬁﬁlﬁﬁvﬁ$ﬁ%ﬁﬁ%h@eﬁ1%ﬁ@?ﬂﬁyﬁbﬁﬂavgﬁm@bgétbaygﬂepéﬁnvably
connecti o for fi.r cturing
R R S e S R (A
manuf act prayiding i ciin praadoctannadithgpie fz@hmsr@t\ae@eﬁé)we ad ufea®kibdyng process
in parallel with the first manufacturing process with a second set of
conponent s di spasednyihchitconineo @8R thakethdamiaahdl 8red psigeNd product .
42. The nmethod of claim4l. further conprising: noving the flrst bay

adj acent P$EOTTHAS Hersecoprdmanudutigsty nigcashethe peoond pgn camrgcet area for

performing at least one of the following functions (a) controlling personnel flow to and
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novi ng the second bay adjacent to the core after selecting the second bay.
43. The nethod of claim41l, further conprising: selecting a third bay from
t he pl ur avotzg10af753eai | abl e bays; renovably connecting t iReTtus2o0d/0b2294t o0 t he
core; performng a third manufacturing process in parallel with at |east
one of the first and second manufacturing processes with a third set of
conponents disposed within the third bay to manufacture a third product.

44. The nethod of claim41, further conprising: disconnecting the first bay
fromthe grieurfdesndenfoum E;Sh)t«hi‘?nj&(%tm 5@”%&%%% g iR QARSI befOXLNY the
first bay to a holding area disposed away fromthe co?e pertorm ng at

| east one taf carhend diclsodmigbagper ati ons: (a) cleaning the first set of
conponents to define a third set of conponents, (b) rcconllguring the first
set of conmponents to define a third set of conponents, and (c) replacing at
| east some of the first set of conponents with a third set of conponents:
renmovabl y re-connectingndth@l §i d1sin bayviiweihhe core; and performng a third
manuf acturing process with the third set of conponents in the first bay in
paral l el with the,sasond meti h@ftoleﬁp@@j‘i@Ldtﬂu&thl?pﬁg%%%%cp A fPLM ng the
second manufacturin process 45. The nethod of claim44, turt

conpri si ngntmopeingok éfﬁﬁﬁﬁvtmaytvOPQHDG@bﬂl0ﬂcaﬁpamenrtmﬁaHM®L@0mang{|or to

renovabl y_re-connec i rst , ‘ nmet hod of

ranut act ot 55T BAESE AR H e af B oy LD pET “Rin heip sl s iy of

avai |l abl e bays the first bay to a position outside of a core;
removabl y conné@?‘ﬁ@nfﬁﬁ5???@5”%&9%¥6mfﬁéi@8?@”“§@FéEPﬁﬁ§W5m§%%BWHUH§y from
t he pl urahi bprPpoiavest th@-@éc%n@@b(? to AP iNGLihe (REGROAL PRYn E&r@ctpﬁéd Lden

outside of the core; renovably connecting the second bay to the core;

per f or mi ngPrACEiRgAn wiehReincefuhe prgopd bexessanf arrygofiitiod thepreoohuttleai ¢dmnactf i r st
set of co mRonent s di sposed within the first bay to bring the first product
to a flrs? Stage of manufacture; and performing a second manufacturing
process for the first product with a second set of conponents di sposed
within the second bay to bring the first product to a second stage of

manuf acture. 47,_The ﬂethod of claim46, further conprising nov ing the
first product ab thé&nfMedtodf ag% ons o helAimstl 9rd: fr it EHBPRIIPSt bav to t he
second bay. 48. The method of claim 47, wherein no ing the first product
fromthe firstcyageng hpardbapiua By U@Wmﬁoﬂs@g cokia lovaterbrtevethe fist M)d | owi ng
actions fierr e fron1th f rst b

second th\glg%ngﬂ gﬂgtobﬁx 1§ nrc%l d c!trh?% ?uet}’%l‘l QO Pel (?_l %’ﬁn#r }1?{&1 %%‘é‘ﬁ%v and (b)

t ranspor tprgess hee fiirgt smp@rdmdkxmg cbl’ mmdubeafw H&tvcb&h}é dne ok herrs et tbaye in a
cont ai ner vessel . 3 The pet hod of claim 48, wherein transferring the
first prdﬂﬁﬁ?ﬁdgﬁﬂﬁﬂg% “ﬁﬂﬁﬁPE§“¥W§F¥?¥§%aB?oduct t hrough at |east one
transfer panel conprising a conduit, a line, a tube, or other connecting
means that ext@HAECHNEhE Basend Prsto bhispordupnes d@@«z@m@o%&oca@@ abPhetheet hod of

claim 48’88%&1’ @J?rkvlrlernatﬂé Q&IOEH '39%/ Eshc%nhé&%} top( 9 gcyr%gm]:)r P r 05 ]I;]rllvrt%% S%iao?{xgt 0 the

second bay conprises transport 'l ed
corrldorrdws@bSedubﬁbweemhtbemhdmspmbﬁykmgdotmemsge@mddaa&rﬂélmeBhe met hod

of cl aim 46, rther conpri selecting a third bay fromthe plurality
of avaiIdWW§WH§¢§S“Hﬁ9F n Eéy W“?%“ﬁé?xwgr%“ﬁ&§ﬁﬂﬂ6ﬁ“@ﬁ¥§lde of the core;
renmovably connecting the third bay to the core; performng a third

manuf acturi ng process on the first product with a third set of conmponents

di sposed within the third bag to bring the first product to a third stage
of manuf act ur 9. The method of claim 58, further comprising delivering one or more

utilities from the first upper docking collar to the first bay during the first manufacturing
process, delivering one or more utilities from the second upper docking collar to the

second bay during the second manufacturing process.
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52. The nethod of any one of clains 33 to 51, further conprising supplying
at least one utility to the first and second bays fromthe core when the
first andweeemmdsisvabl e bays arc renovably connected toPChasc@wdso2bhe at

| east one utility conprising at |east one of (a) clean air, (b) clean
water, (c) oxygen, and (d) carbon dioxide. 53. | he nethod of any one
ufclainms 33 to 51, further conprising supplying two or nore utilities to
the first and second bays fromthe core, at |least two of the two or nore
utilities seleated frieméehel o QU sonsh&tinnge Of ic(ahnCheay i@i&@ct&%oﬁ' ean
water, (c) eIectriclty,(ﬁd) oxygen, and (e) carbon dioxide. 54. The nethod
of any onélOErOEp ¢SRS of §1)5canfaii f e caporen. &) ngusuipplayinediat hbeelibtionor e
utilities s INg -second bays fromthe core, at |east three of the
t hree or #gggﬂgﬁ?Lﬁfﬁ%@ﬁgeléhggﬁgfron1the group consisting of (a) clean
air, (b) clean water, (c) electricity, (d) oxygen, and (e) carbon dioxide.
55. The nethod of any one of clains 4 1 to 54, wherein renovably connecting
the first bay t thqjqore conprises connecting at | east one first inlet of
the first bay Pg‘at Wé§§W“BHgQPVﬁ§Foéﬁ“WE%J%F)@hém@b¥éPmﬁﬁ@”89nnvably
connecting the second bay to the core conprises renovably connecting at

| east one secoRthiHiag thsflirptHaarydechmen hiipcess vith 4 Bestonome sseoonssooitddet of

t he core.wﬁﬁwhgpgtggyiﬁg of claim55, further conprising: connecting the
first bay to a first’’clean connect area prior to performng the first

manuf act uri ng the first clean connect area for performng at |east
one of the fol P‘égfoﬁg’? Use ‘i%ﬁs‘;“‘t“#f“ci‘b‘?ﬂgr%fPfﬂiSﬁé" Her SontefO oW st e and from

the firstadbaya@davi(thhe pecvil Banghé fitd @ANs@LAA chRFol CRAAREHEIAY dtdiG Uonbbl | es
between the core and the first bay; connecting the second novable bay to a
second cl ®4ff"onnect area prior to perforning the second manufacturing
process, the second clean connect area for performng at | east one of the
follow ng functions (a) controlling personnel flowto andfromthe second
bay and (b) providing a clean area for connecting the utilities between the
core and the setondThayeth®d.of Thenmet tbdreof cooltrallimgibc sashed eianutonm@et i ng t he
first bay to the fi.rst cée n _connect area. conpri ses connecting an entry
poi nt of WﬁgxfFWQP”%ﬁfOPéoéﬂg@%VFcﬂgiﬁ?n fCHHBS PioFets e @spdeviymd die Biska and
connect i nga@na@uiiig pRL&Ys. of the first bay to an entry point of the first

cl ean connect area; and connecting the second bay to the second cl ean
connect area conprises connecting an entry point of the second bay to an
exit point of the second clean connect area and connecting an exit point of
t he second bay,+ o0 L. j f nd,cl ean connect area. .58. The
met hod of any %he o C?P(ét:h%gr% Bg&? ?r% %ﬁf,lﬁ?légtq ﬁ%gz’c%l%?‘fl%ﬁgmgéﬁﬁ@&?f'ﬁ‘{j t he
first bayirsiownd stearsitmapganudiaciiongsenddngpristopatehiaboe tah@ehiicgta bay when
the firs .Qa ‘js'%gnnected to the core prior to performng the first

manuf act (Y7 RGP Heb BharpRee AN Bprig® BIOCAY: col | ar adapted to del i ver
the one or nore utilities to the first bay during the first manufacturing
process; and connecting the second bay to a second upper docking collar

| ocat ed above the second bay when the second bay is connected to the core
prior to perf & ng'hehectbedondaimadbifvderenitimchomocédsologieel, second upper

docki ng . liver the one,or re utilities to the second
bay duri%8&%%%°§g%g%§g%%§%g§%PﬁFFﬁHS5@8@3%@? © SR CRBYHYE Hfcel] ai m 58,
further @onphinsprgadabn:maltufige ONRMAENEARGEo thhhhdaligscdikemt hechitst upper
docking collar to the first bay during the first manufacturing process,

del i ver i REMSRECHY HoHE) Gells. mauegs nyeloma 78l 15es dwehan spdryauc kidngy,doinlaar  t o

th i A [ , : NG, e \pof Th t hod of
clai b e BN EAER e R bI08 RPRETRR A0 ohd Bt oup

cogs: st Mriuftlf gfraf)n mbelary YERQ, MDCstil (ezaﬁnéd\aiﬂﬁd?ydce(ﬂ@), Cazmuhfﬁkéﬂ @ﬂﬁ}ygw%?i a, (d)
a diluti if f er ’ ; urification nmedia. 6 1. The nmethod of any one
of clain§g§%ﬂﬁ8366¥£$%W%ﬁ%¥%ggnépikiHg?EgghﬂFBWﬁPﬁqﬁﬁh@k@}wsﬁfhhnufacturing
process M&M%%M&Mﬁ&%ﬁ% 0B Y3 e ASS 0Eb AL LM, %é\frﬁrgké‘ggg%{] %J}Fst in?ﬁ%} and

controlling the secon nanufacturlng process W cbntro’“%ystem
associ at e¢f nwit iimitcHéo soonekabay pr ghe-posiste @pahises drd:robntéalcesy sicns bei ng
di stinct control systens.
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62. The nmethod of claim6 1, wherein controlling the second manufacturing
process conprises controlling the second manufacturing process

i ndependewOl2g100f7538he first nmanufacturing process. 63. TireTraseévodeh4 any one
of claimse 2 1 to 62, wherein perform ng each of the first and second

manuf act uri ng processes conprises perform ng one of a chemcal, a

bi ol ogi cal, and a pharnaceuti cal manufacturing process. 64. The nethod of
cl aim 63, wherein the chenical, biological, or phar maceut i cal manufacturing
process i 9. selact ed JJ&W?LH@:@Y/OH&&Q'?% §t‘i 199/ 5,685 | éjnﬂpz%’r’ Mrﬁxpmpg“a“ o,
cul turing or fermentation of mammalian cells suc(1 I'n hains?'e ovary
(CHO) cel Vd/cragyysdd. /leféfl‘/(jm”@e‘llllc 1[ab WeSyotraman 1mhﬁr(ycwng;z@()kl dneysi.,human

retinal cel S P r cells suitable for replicating
Vi ruses, Z\dc/ﬁué}y %Urf?lf:g%”/sm'“ " r?b%k?é@"’%ﬁ@ o ARt e i cdney &E14 s) ,  CEF

(chi cken embryaniscaid bfnocll?aaai 811 a2 Bci/Mands Js4’5:xu§ﬂwm@5)’ 'mm@b}ﬂmﬁp&

i ncubat i on of chicken eggs for vacci ne production; culturing

f er ment at PERGF Gt WA femasi: “learaforis o élrigs) cdl Inchdidili ng )hluhotriotm&d wit ed
to gramn rAa ani snhs, Enterohacteriaceae such ask.
r0| | e g@(g@‘yl I%’/%’I\Q SK%Z ?crp(g?\ritlaizes( EIH?.T(I (i).?).?)é (Sgtlf_(é; /)ﬁ 2 ”.1,?’,6)',)1‘,(,%/ "fﬁ@l

str al n, and. B pasolfs KopdiBatDicbarter NoRsewerpk anafsu%"e'@h S%u/zmr()n}cxlz!’ior escein;
and P. ae}r}lgl nosa.. Envi r)l ci, Kuebsiella. Proteus, Salnonella, e.g.

Sal monel X4 “PBRITHIPIS W< Sef-katey,osaorg: 1’0@1@%’%4 Eolnnickaeransypants

Shi gel | a, 1a%-welt, 25 Bagh | i.cheniforms, or
Strept onvcgg cul't ur i nggflgjrf}rsréﬁ?gﬁlﬁ%r T]am% ! kOC /‘lﬁ)'wagdrl(””[847 1§ ,°Ti ncl udi ng
but not Mﬁffﬂé(dﬂf(o Cslautfc)hgammcnv@ézw eb(gpu d:‘nm gereaxsl Siveg|l &hbﬁf@ﬁﬁ;gﬁxhar onyres
ponbe, KI My %9 ast or| s, Candida, Triehoderma,

Neur osp ora e. %lﬁ‘ at's g)é%déé’h #i5n r}?g gpe. [dypeteeduer ‘B‘Hﬁgpo@&ch as,
e.g. Neumapmﬂ@cclﬂemcr,l:&d Ui TM\MH@CB;%@&# , nheRergl Lt us,
e.g. A ni dul ans and A ‘nl él S\H&ansemja Kl olglclgg}%g&g%{rbu:rg%é?ls%d%
Rhodot or unactivgtsd t‘@?‘f’ﬁ@ﬁoﬁﬁ@éﬁﬂ gelydng butgmt bactgl owheaakil Wsmemfﬁowﬁﬁ& @ells;
gr owi ng Ut Doty toba co, al gae,
duckweedIoft)g{rm”{:ﬁ rtg%lr/rlggcgﬂlo\}gglaa ]P%Bm(gfﬁ’ 6Y}Cﬁi‘(‘:¢ﬁw T%@ﬁ“@tj’@sﬁ\}\ﬁ’ NGRS -

har vest i nghaelitusesdior videuss,af g. Gadas ek emimgs Ubelian dGtdeMALRE o VAS R NG 5N |
production, includi ng but not limted to heat killed pneunococcal or

for mal i n-tiSat'Ed vosiP %ré‘g““loi“v\ém‘)lé‘é‘&! big nef Benited F‘b&ﬂenn@hwdw raplavoag,i on of
i nfluenz x@Tru@traﬁf x’(kr Sie IQ nfeas g rUbel | a,
vari cel | g)o pol i o, rvébll eﬂg aw 1@ ‘?lg}gw@ﬁ?us h\gi%% o Cebﬁ’iﬂ:“t ?‘g% §lhel udi ng
but not |V1°fh1ltl[édmtd@m@d@nbvsmulsnty%bﬁsuahpém.vmétuso 1[@ﬁ?@\i$tfr&l§€ntr REfLQVI rus,

plcornaV|r xovi rus, rhabdoyirus; counting cells, cel | V|ab|I|ty
nmeasur ementily drg gbmrﬁlf TRl ERe At s R EBER] PR Piosasser: drssiton raetssase

dehydr ogenasiag FRRSHEMBOLdink YiSbAHy ngtlu@ﬁeocﬁnﬁ F)%JSHQ@E ?ann P 551%%@5%? S
filtration processes; freezi ng pr ocesses, inc reez pur| fied

bul k pr o@titt Catt‘ﬁa%}iﬁ)fr?gseﬁrl@@@é@é@ﬁ peir lithitedito lomcmmngsscsﬁsmatotgﬁipugh;{fgniaylt not

limted a ¢ affinit t.ogr aphy

hydr opho%?rc h?ﬂ?égg(&gt ﬁg& @Eorbggnrg ogr“gg Ciémrm}%rdﬁli’%@ly gm@ ‘Ejéh?rHEiU@ﬂJFW

chr omat oghramangra)hgzemee(@ldn&ncﬁfbm&h@t@gwpﬁyaqﬁlé\t)ﬂ affBi3dbhBhdatdYr p@hly ?mtem
a

chromat o ein A chromat ography, hydroxyapatite se
mul ti col %‘rﬁi’p@%tﬁﬁ‘?g E-‘ﬂrr}}yéfﬂ"yéﬁﬂt%%ﬁpa@“ﬁm @Htﬂcphlmnquatﬁqmrepr sdess, buffer

di | uti oneRHRGESSSFoatibRHRLAL Bt‘?f@er"%inﬁf 8h cheégg? fg u %tfscfsqe‘?nr%c Bﬁl bosoes,

limited fo addi ng excipients, steri tra Hdesses,

freeze- dplgﬂcﬁ&ges spiadingbytinuglimpledyo addiogexsgiahts, n@sn t aheldoRgsipLocess
control UI d .ni tr@%en st Ora%é,lﬂg pep t| de synthesis and/or purification

pr ocesse’% S?fl\lﬁf‘eg?;ffh g5 9180 rﬁ’l‘ig}’ femtstdmeplebelings gecessyaonireki s and/ or
puri fi caliga nafogeBlokagel SHMUE sPRhESYARSor purification processes; siRNA synthesis

o e o , : : .
and/or purification processes; synthesis and/or purification of small oreanic molecules.
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