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CHEM CAL COVPOUNDS FI ELD OF THE | NVENTI ON The

invention is directed to certain indole carboxam de
w@eovposusds, which are inhibitors of kinase actPwi/Ug2005/033760

More specifically, the conmpounds are |IKK2 inhibitors.

These conpounds are useful in the treatnent of

PORGINEER EPROPAHC HVEIAND RESRERFORYI SY WDRKMIE(ISDEATES AND

known as | KKb) activity, in particular in the

treatnment and prevent NETRODS GPIUBH s nedi ated by | KK2

mechani sns i ncluding inflammtory and tissue repair

di sorders. Such disorders include rheumatoid

arthritis, asthma, and COPD (chronic obstructive

pul nonary di sease) . BACKGROUND THE | NVENTI ON An

i nportant |arge faMRABEDeﬁ‘PZP%{gém@NlShe protein

ki nase enzyne famly. Currently, there are about 500

di Thepesdnt kpplivatipr Gtagiontikiati@sas-patiofépphicativaceuisENo. 11/022,262,

three to four percent of the human genone is a code

filedfRrDEREBEL D TELG0QNWATchRIAIRH ThKbRBESF plobRIchaBp1REtion Serial No.
many t housands of distinct and separate ki nases in the

ody. Prot ej ' A I
o0's PSR RAPSR s R 61 Segl BT AT, 20Tt BaSRA ARG orsih ofthese
. proteins by the transfer of the g-phosphate of the
priorgppliggjions isdpeRspented Sy deferengaéigitaci d si de chain. These
enzymes control the mpjority of the signaling
processes inside cells, thereby governing cel
function, growh, differentiation and destruction

(apopt osi s) t hrpNgRGREYEND OF THHRSPRRTYORt | on of the
* hydroxyl groups of serine, threonine and tyrosine

. {dues i n proteins. Studies have shown that protein
ka&ﬁﬁé@ﬁgmgﬁ%]key regul ators of many cell functions,
i ncl udi ng signal transduction, transcriptional .
r e ¢ BIEPHHINVERIGN IRERNCEINEG Withrty Wighlpted Mg B RRS yighgsolates and
oncogenes have al so been shown to encode protein
corrdsporaesimpsaggegenvaedPRRS Wivses s updsayswhatitmiated viruses in vaccines
oncogenesi s. These processes are highly regul at ed,
and A{rh@b16%c4l @BMpEsitibit Ak MRS thalidddd \WaifeaMHiz@h&mabnitude of viremia,

kinase will itself be regul ated by one or nore
i BV Ca R i at .
o S0 FRAL LS e DRSS ol DREF BRAS i o vior

di sease states, associ at e mﬁtq such aberr.ant kinﬁse i
partiglptlys; g Prosgat nyeRton; mege% P0G da Pregiclpa s Virulence of new or
vari ety and ubi qui tousness, protein kinases have
previveslymecbarectefizadhBR RB sisolatep oartdathe ateduatiodedngd wseuefi sgh isolates in
famly of enzymes in biochem cal and nedi cal research
vacciie§ afd PlBlfblsgiBaTembadibys. of enzynmes is typically
classified into two main subfamlies: Protein Tyrosine
Ki nases and Protein Serine/Threoni ne Ki nases, based on
the ami no acid residue they phosphoryl ate. The
serine/threonine kinases (PSTK), includes cyclic
Descappgn af 8y &oE ABVP- dependent protein ki nases, cal ci um
and phosphol i pi d dependent protein kinase, calcium
anBorcalereptotinativd @pé mebpitatopy sitndramd vimas@R R £\gsieian enveloped single
ki nases, cell divisioncycle protein kinases and

stran@ENRNEA VIS $Paskifie@SH Ih Fnils Walekiyirft GOh@malgh, 0I997). 1t causes a
associated with the particul ate fractions of cells,

.. possi hi ' tel tel ) :
wieBBRR) ditone S5 A0S el N R Fl by S FIAL R Ftddse mythe USAin
or s suspected in aapunber of gatg%%qgi S such as. .
1987 (Rlbnh@PB)- I hadisrpsemanifeyss i iesiifalory dilses 18 allhge RroupRpigwine leading
| oss, many cancers and other proliferative diseases.
to deAthciarsdimagbynges eigs aed sdvesomrproduktivegselsemn dh bieedisg ggaafemales.
transduction pat hways which they are part of are
i nportant targets for drug design. The tyrosine
ki nases phosphoryl ate tyrosine residues. Tyrosine
ki nases play an equally inportant role in cel
regul ati on. These ki nases include several receptors

o s o, .
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‘show that

has been shown to be activated in human synovial cells
in response to stinmulation with TNF- a or IL-1 b. Such
W@ 2@e®8431but i on may be the underlyi ng nechani sPCT/0820051@33760
i ncreased cytoki ne and ei cosanoi d production
characteristic of this tissue. See Roshak, A . K, et
al., J. Biol. Chem, 271, 31496-31501 (1996) .
ExpreSS| on of I KK-b has been shown in synovi ocytes of
r HEhendyhainit @wattirerolf PRR Patlleve for aoubtaye oharge am §fegtisease and provides
studi es have denonstrated the central role of IKK-b in

ampléto.wpfgﬂﬁﬁt?%f el BPORERE BT @i@@'lé’dlé?tés A REHbheh @11 | IDWhE/ﬁﬁtaugh et al.

Sée Aupperele et al . I'mmunol og 1999

y
1998]'18‘(%83,%98@3% n&ﬁ&%& pang%% %o f]eadlbggygq%?g%tp%g%ﬂnhty to cause

admnistration o f a wld type | KK-b adenovi ral
devagiainany oM s S8 MERFOAIGETS RRES B aIBRestan sgieghior gesearch (Mengeling
intra-articul aradm ni strati on of dom nant-negative

" et all KB®R;i ddakict @tl, 82fj7)vadtfer thd dereopmeitraftvascines arat othGemethods of

Tak et al. Arthritis and Rheumati sm 2001 , 44:1 897-1

reduct Q%the-glf‘l%ctwcz)f kBl dagh. %ﬁaﬁ&?ﬁrﬂ%@]?bﬁ%ol@fe&u@h&@e Wel%e(ha‘ndlﬁtrated in
key role in neoplastic transfornation and

ons TESRS 30 en T Ao PRRLE 268, 39907 4EH SHML 1D 6 otoscal and
over expression, gene anplification, gene

immyredegiea g frsences ©rspeq Bpasnstia iffsrences has ga%n leyesly, unsuccessful (Albina
rearrangenent and/or anplification of the genes

et al.eNOIBJiKRy dt ks 20Q0l; Gfweinres aby 2008 ¢ diuriangR Ot 85%00%; Grebemikova et al.,
human | ynphoid tunors. Further, NF-kB is activated by

APNGQEGE! ExdiFRingt e RS R@TRACHRTTHRS RadtiiRNntluaD kIS work of
200 Z ockgée BétNF kB actlvatloﬁ i nhibits ras nedi at ed

ce n. 0 B :
Labafde o s@ﬁ@bﬁo Rttt 20 0ps s BBt el (015" Tl studies
eSS b PR LA A5 e W

i oni zing radi ati on and DNA damagi ng agents have al |
duratheesr divenim at wehas fevat sndNBEng Bsions efteri virulant phdllsags t o

t he upregul at ed expressi on of several anti-apoptotic

pr Q&ﬁés@.ﬁlg EANYRI0SEEnbwddthathiditeawah hih-deBnbasidkeqiRnce homology

to enhance apoptotic-killing by these agents in
in OR?QJ rgz?aa %bﬁgﬁ Sﬁ?lUf'S é’a%gesd s@? if EEH@ gi alﬁelgglé'v@ﬁro?%@ﬁﬁoﬁla in pigs.

chenot her apy, i nhi hi tor tivati
| Varigeng OO e A et e vPRie lgeling et al,

or adjunct therapy. Recent reports have inplicated
2003MF- KiBulascedmas bedni dapmaredai reditiminge edplicasian rates drskdasitibatignorf PRRSV
as well as a regulator of cytokine-induced nuscle

%}ﬁﬁ ek Sutibo iy dgemedrotage PelearindAPabiRB&: (Thanawongnuwech et
inpi 36??5’51]%65 ) furflher su}g{pgr%"\;prgg7é the potential of NFKB

bitors as Vi
al., 1 Pﬁ%%}l, %]dttg? @eg)rl%ﬂ: deelgét; tﬁgpgds? Enlk{é?(%ﬁ%t ae! ?ﬁ)‘é)?fa}govwé_& Bhese methods
I nvest. 10 1(5), 1163 1 174 (1998), R W %Ilva]
havegheen J1EH! TURHOIRE £ieoils. edog Gy edistng e Efigiee ot new or
et al. J. Biol. Chem 272, 2 1096-21 103 ( 1997). The
prevhmsliymmcmaamiﬁed;?d?dtﬂjisblatwrreni al disine is known to
i nhi bit NF-kB. Roshak, A, et al., JPET, 283, 955-961

( 1%%2()rdm§ quaas is heedbdan %e@ﬁﬂb@tméfh&i &Mredictidg the virdleEde of PRRS
2, 459-466 (1997). Additionally, patent applications

een fil ed am i f
,solamewegt 5 el b G PO B o BRI G o vibltEnge of PRRS
al ., WD 2001058890, Faull, et al 2003010158;
lsola@slbﬁfﬁqdméhe 1ate ofn V”’WE&B@ 3 110318@“1 %ﬂé%é jrprua Tl%‘ig"éthe inggwine after
200198290; im dazole inhibitors of |KK2, see Call ahan,
et al., WD 200230423; anilinophenyl pyri m' di ne
i nhi bitors of |KK2, see Kois, et al., W 2002046171 ;
b-carboline inhbitors of IKK2 , see Ritzeler, etal, WO
2001068648 Ritzeler, et aI EP 1134221 Ni el sch,

o, P=E™ A NN\ NP\ -~ P A NN\ A N
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R3 is H fluoro, or chloro;Y is a bond, CG] -CQ
al kyl ene, C2-C5 al kenyl ene, or C2-CQ al kynylene; Z is
wopitcossiid y substituted aryl or optionally subBCT/US1088033760
heteroaryl, where said aryl and heteroaryl are
optional Iy substituted with one to three substituents
i ndependently sel ected from% he group consi sting of:
halo, -CN, -N(Rb)SO 2 Re, -N(Rb)C(Q C(O)NRaRb
adminiglr QYONRITRYPOSUER 0 the isolatpie 2 PreXRYTY ¢ NEBRD, - SO2
NRf Rg, - ORc, -N(Rb)C(O NRaRb, - N(Rb)C(O)NRng,
-N(Rb)C(O ORd, C] -CQ alkyl, C| -CQ al kyl
substituted with one to three substituents
I ndependent |y sekg&iqgdri omMTtHEDIGVENTIONNSI Sting of :

- NRaRb, C3-C6 cycl oal kyl, phenyl, - ORc, |
C\ﬁ ng%yd %‘?%%% ’ovearg(?mgié i’é‘ﬁ s%@ ]F‘)éld &@kpelsa'%hﬁ)%\/%jesnewisolated

O% hal oal kyl -CQ haI oal k subsituted with
w:ld@me PRR wn@es@atsetaitm@rﬁdsver%@ P& H \tnfuye&s apdearEsgPqdpg vaccines
the group consisting of -NRaRb, C3-C6 cycl oal kyl,

comppRERthe ah@hvatcd BRR S airkges in ph’airriaectteucaﬂcthmitio;nls In more detail, the
substituted with one or two Cl -CQ alkyl groups;

t AbstiioRLY ge WMN N84, and
wild- (lt}%ee\gﬁf%é: BP%&J‘M{_veﬁp&ila Q‘Ey(lﬁ'hgfﬁgﬁalééslﬁ*o’%$&$a E’él r?d 2wl an

. | en p
mlx“ﬁﬁ%@r@g “gte?né‘ratggc%mnéo erYEI'é‘? &d iari St %r 0C kﬁa] o4l {Ccﬁles comprising
C5- C7cycl oal kyl, or - cycl oal kenyl, each
the attenuatadh §pla1tQ§tagqpag§,ble N”(cRggegeltg)m ',\ﬁvmmmugy(tb§ gaﬁq &Bﬁhmsmae, without
-S(0) mR4; mis 1 or 2; R4 is the group -X-R5; Xis a
geneR€ionl of Sgdificaif) PRIKSV emﬂ'pal@%ns.CQ al kenyl ene, C2 -CQ
al kynyl ene, aryl, C - -CQ al kyl enearyl, heteroaryl,

C AJ stike fehityd 8f‘ﬁferh$tte§ﬁa@éli PRRSHES 18606V ﬂieqa{léﬁ%ﬂon 1§3th11t tlﬁQretam a
(I)enehet erocycl oal kyI CrCycycl oal kyl, C -

substapt&%jl}ﬁﬁgorgquj'y@a\ﬁ e Q’tmf%% %ﬁ%c\kfﬂ%%t\éhuacﬁg VGULCS Gﬁaus the

optional ly substituted heteroc cl oal k

attengm@vwm@a hipaitad desish ghout whvar @%@P’&f Hﬁ%’rmm ago“t 1%, of the
substituted heterocycl oal kyl and optionally

virensidlzshibited &g thetwldoamaytenuatel Wptseondn Hys siapsthetagtenuptod viuses are
one to three substituents i ndependently sel ect edf rom

capaﬁl@ \Ji g&ﬁgﬂm%cmﬁbl%trhﬁzlg afd coxhﬁlll&e%b PItCI:(ESO)ﬁ’(ng@ﬂiEﬁI/\I i?na gﬁﬁe - CN,

Céégo)”@ f“SRf(Cﬁ%g @%)Rﬁﬁa@% %@BWRQ&% as"1eR¥ated serial

- N( Rb) OCRd c1 - al kyl ubstit

passageUmCOH RATDE EFNCaBSeE s S Qe HE BB Brlhinn: Pypegia b ggjution, and
fromthe group consisting of: -NRaRb, -ORc,

tempeBhe NRadRive nOfaD)oRc, SWCB at@buasgd voasdeythay then be used in a variety of
het er ocycl oal kyl and phenyl; C] -C6 hal oal kyl, C1 -C6

1mmﬁ?cll@§lké‘%bnfp%§%bh§ eRdins \IaEblﬁ’é%GJslr@ thétheds thbtasé Well&nb®n in the art.
I ndependent|y se ect ed fromthe group consisting of:

I
In SOFP&?@PBSC)}]ESS 4 twa Nggésqn rﬁﬁrth tegér{]gécd;%llﬁ clltwa ed using methods that
het er ocycl oal kyl  substi t ut ed with one to thre
are veallromen jartha At Ryiss éh HSATACYATIOR 08 AFCRFI 41} BAN Em Eoggpic composition
consisting of: Cl-Cg al kyl, halo, -ORc, hal oal kyl, CN,
accogdiflg +S0Re Riresephmwhuorandimheiﬁ,sl ofS ithgmnogenésd cowpdsitoens useful for
to three substituents independently selected fromthe
prevg{tﬂl‘é@ﬁ@@ ﬁif&.ttioﬂgn Qéfducilihghl‘ib sev&RG of Biahiedlskgns of PRNS iaRetion include

each is independently selected fromthe

r oup ,Consi -ORh, C -C alkenyl , C -C6
VacChieR JiF W %gb%ggoé t?‘yVH -6 al kyl substituted with

one to three substltuents i ndependently sel ected from

the group consisting of: halo, -CN, -C(ONH 2 ,

-NRkRk, -SO 2 Ri, -N(Rb)SO 2Re, -C(O ORb,

-N(Rb) C(O Rb, -ORc, -SRc, C3 -C7 cycloalkyl, Ci1- C

hanaIkyI heterocycloalkyl, phenyl phenonI and

o, o

e
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Cg hal oal kyl ;each R is independently selected from
the group consisting of: G| -C3 alkyl and phenyl; R
WO 2008081¢2 ed fromthe group consisting of H opPCT/ORZN0$/§33760

substituted Cl-Cg al kyl, Cl1-Cg hal oal kyl, heteroaryl,
and optionally substituted phenyl, where said
optionally substituted CG] - al kyl is optionally
substituted by one or two substltuents each
i ltibareatichnen yisseyased dgt egReeinRs of 19 RPN APHPo3gred in a frozen
C | -Cg al koxy, - OCH2CH2N(CH3) 2, nethylthio, C3 _ng )

condiiiva hadl rkady,foiGRe Gaitlopcdavatting fram ﬂmtduemmbhrhbgactmetu@pf vaccines
al kyl group; heterocycl oal kyl, heterocycl oal kyl

15 i @Hki)ﬁbsm@h%s ¥6r PRRY Racdfiesblte not been
This 3&? %?%)%éeoﬁlgﬁ%é?gﬁ)p -HNRE , heter oa?yl e NHC( O) CH3,

. where said phenyl is optlonally
su1ta€168gn(t?<§zd1§§|r “one to three substituents each
i ndependently selected fromthe fall owi.n
al p@%resenm@%mﬂm@(@mn ethpdsdor Rt?@ctmg tée éﬁ@ewfwmleme of
-S(O 2 NHR, hydroxy, -G -C 3 -al kyl-NRkRKk, -NRKRK,
a nevicdr @halaktyhze&MES oavsisomtek \WBuch mdaoldegetemaiyyuhwlvkyssessmg anew
substituted with one -C(0)CH3 group; and each Rk is

or pr.é\{ig%@)em%%l:ﬁém%&i 861 RG PREY (b atGeasCord dfhe folfdwirgParameters: rate

substltuted by one or two hydroxyl groups;

and. phen subst i - & al ky
of w%lkl1 gla%vth 6]?3%1'[ ﬂ%? Eegﬂ?’i ) éf)#(éfrg ﬁn&{lagpﬁnﬁql tt?orﬁt t%{!eof. él“he results
ynorph thereof. In gne enbodl nt . of tgﬁl 1
of SUPh% h&SPFémemZaTP éhe@ﬁts?@??aﬂ’l]e‘}ﬁc"stll}ﬁg?gr% "H?IXPF © hevw or Pre‘”ous y
optional ly substituted heteroaryl, where said aryl and
unchbeterioalybdlater @heptethzmdagér;crailybs‘tqlt/m@dmmelrhg@neXrtO@mg a PRRS-free
three substituents independently selected fromthe

swind rt?%s]&&‘ﬁﬂ@ §f {Hégne‘%f or tl%%l{,&racgc?g)e(li\l %N%O)ssg(t%?ﬁﬁ al_los\gélél the virus to

.rephce}\ﬁR?&B)a@ij)%ﬁi% to aﬁﬁ?(uhbf% ﬁ&?«%%refe :&go&ao _d-’12 g%yscstxll more

al kyl , - kyl subsi tuted th e
oret s Fom e b e oSy’ Bien eonL Stp, The mode o
consi sting of: -NRaRb, C3 -Cg cycl oal kyl phenyl -
admioReratietaybecy cooplishgd psiag dnhetnaesoonel mam@u muludmg oral, intranasal,
substituted with or one or two C -Cg al kyl groups;

intr a%s&galhﬁ'lltlﬁﬂ%llﬁ?h nodel irfehdBmh0 ahk¥erisotes), bwicathnebushar@®mbinations
hree su i tuents i ndependently sel ected fromthe

LR APUPTDR A RIS g o

with one or tvvo Cl aIkI et eroc

integssal HOUIBISBEYRN SR HFEL DD PN S nst BTG et ecmgbout 0.
al kyl groups; each Ra is independently selected from

ml tb hogroup, stdhsiost prederally befwaen aboyt hinkeang| abogp3 nggand still more
al kynyl, Cl-Cg al kyl, Cl-Cg al kyl substituted with one

prefdifolly QB&R 251HIbSItHetcBﬁéan§ ah&d@mﬂﬂeﬂéécﬂﬂ doed apiuebbd womabbet 5.0 Log,,
gr oup conS|st|ng o CN, -C(ONH2 , -NRKRK, -SO

TCIl_%ggel o Rl%);era lgl gl(a@)g?P 0 &@éﬁp)&? %F{b TCIg;%%nl and still more

het er ocycl oal k he nol a het e r
prefysmenghottgiidnyls et k@iu/@&%«ﬁms@@fet‘%& uE! B 2ok, TCDml. A
substituents i ndependently selected fromthe group
a selectad itintel orgimds: dunalgahisoxwjcated p&icdl, kidlogic! [saigples are taken from the
hal oal kyl, NH2, heteroaryl, -ORc, and - NRfRg;
swir]%qu‘@ er@a%Wemeﬁﬁto@' Rafayd oSEesii bﬂﬂ]@d_idiﬁdiﬁibtetbﬂa/ii@, vikeneie magnitude,
subst i tuent s | ndependent y selected fromthe group
antifEE SRS Ao Rel Ry Thiregl RReh: | Bl Bphgred, from these
cycl oal kyl, C3-C7 cycloalkyl substituted with one to
three subst ituents independently selected fromthe
group consisting of: halo, oxo, CJ-C6 alkyl, CGJ-C
hal oal kyl, NH2, heteroaryl, -ORc, and - NRfRg;
heterocycloalkyl and heterocycloalkyl substltuted

..

o s oy o
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5 heterocycl oal kyl, and aryl; each Re is independently
selected fromthe group consisting of: C| -Cg al kyl,
w@hb®eps43tand phenyl substituted with one G| -EyI/Ek109$/033760

group; 0 each Ri is independently selected fromthe
group consisting of: G\ -C3 alkyl and phenyl; R is
sel ected fromthe group conststing of H opti onaI Iy
substituted C] -Cg al kyl, C|-Cg hal oal kyl,

meashenentaisythen eampaogt wishdhd sates Ml’uwer@lmmmagmtudﬁh aiptibody and/or
said optionally substituted CG|-Cg alkyl is optionally

combitfink tek @ f6a 1edevroindThineerisedBbiate) and megaedof predicted virulence
i ndependently selected fromthe follow ng: hydroxy,

' Cg cycl oal kyl, C3 -Cg cycl oal kyl
cﬁ%hgﬁﬁg¥kpﬂ?1um§§ﬂgﬁe C1- C3 al kyl group;

?}et gl%%%c' 0%105 }g)e(%reeéq?%ﬁrg\!e% {)rlf &h%l%gi)&lﬁ%{éﬁgaygm“% viremia

group; -NRkRk heteroaryl -NHC(Q CH 3 , and -S(O Ri;
magwitveleeargthiody pftspmysle, arsl/ay mpmbmtlpys efthesd eharasteristicsoweretmeeasured in
three substituents each O i ndependently sel ected from
swink RehiélOhd O EE: ei Gk -d03erahkRRBLS V-iD6HEeO ) dtidistered @)etd, Each of these
halo, CF3 , -S(O 2 R, -S(O 2 NHRi, hydroxy, -C|

1solahe§%1ada}1 MWH\'W of an e od- C(Hl)’l al iﬂ{éef\se manifestations, These same

et'erocycl oal eterocyc oal substituted

cha13§gqr1ég%)£§/6¥ercé)l§# W@Slﬁ Sgrs)gmaeg‘% efﬁ&doe c:o_‘%bll(xjggj 01}_9 eg aﬁ eilgl}/t isolates
al kyl; or a 5 pharmaceutically-acceptable salt,

admisistered derety. pol ymor ph thereof. Another enbodi ment of
the present invention is a conpound according to
f oOKIo spdcifidaiy,eoneRiunideeda( 100 phigalthy £iwoGhrée ivecel dddmils Were divided
Is optionally substituted phenyl or optionally

RS RR RS AU RO i s et o
PRRgéxﬁ’ gt?c%i,%:i% er@%ﬂ?@éﬁ%{égﬂg&?g&g@?%%mﬁgﬁ%g{m Westblook

al kyl, and G| - al kyl substituted with one
ME)s dhghti ctfubmrosleas e@pe@d rap rad i st lops A $bg pighbiselates, one group
-NRaRb, -ORc, heterocycloal kyl, and heterocycl oal kyl
receiSest hdrﬂﬁlm&'am)ﬁ bore3engolf a c@ﬁ@)nN‘rEn ofdl] Eght-i6Ratek katld the last group
group; RRis H R3is H Uis ai bond; mis 2; R4 is
53R Eaf]e SMAniRRMT Elenfall MeSlnAEMERN G0 26P trol
lﬁcmbg?a%ﬁa%@nsoﬁgﬁoﬁ Iy SS st tuﬁ@géhefergggcloalkga, %1aconlo
i onal | stit.uted heteroa
srou BB LRy I dr e i gy, R e F yation. Preferably the
~ substituted with one to three substituents
titer pfthie pdminisiereq vises is dessgnefite mimite rptwalrxeense kveky vins. Biological
hal o, -C(O Ra, -NRaRb, heterocycl oal kyl,
samp1&d iarhe frenadiblocd veatb sdlldetdded vinidus tims thioligliant ddexperiment. Each
group; phenyl, CJ-Cg alkyl, C|-Cg alkyl substituted
sampib §bhs GRL %d %}‘/‘er%ql?s%idtlt&%i g‘ﬁa%tl%cﬁ%@éiisef ﬁ%ﬁﬂ@s@ﬁ(ﬁ%ﬂerase chain

conS|st| , and eny :

resctiy %’%%Qﬁeﬁgﬁl‘%y Eﬂ%ﬁ{j N Hf?‘-’sm-mlﬁc ELISA

group consisting o heterocxcloalk

h eVemetsykan@ewnWerﬁqm@d PR Qitééﬂ Wian L4 A 84 cet) loyetrel s senially diluting

C-Cg al kynyl, optionally substituted C -Cg al kyl,
serulﬁ%:nﬁgsomb(’tﬂiﬁglithyﬂth ECREM/ gentahiead (8igms (hsiidaliCed S Lbuis, MO) and

one -ORc group, and phenyl, where said optionally

Fun%é@%t i HE§EEnCebs CgGFh!nHWslah@ KRy i ongd Jiﬂutﬁiﬁ?%élé%ﬁfjmcubated and

ne t thr € substituents selected fromt e group

e:xamlgﬁf:iF S Ié/%%jﬁ%aﬁéec &H’P&E ﬁir o%f\(léiflu %‘I cggc]uxayllon \Yﬁﬁs p r?é(ll to determine

and phenolyl;each Ro is |ndependently sel ect ed from
t he group consisting of: H C] -Cg alkyl, CG|-Cg

al kyl substituted with one -ORc group; each Rc is

i ndependently selected fromthe group consisting of:
H C|-Cg al kyl, heterocycloalkyl and aryl each Re

o o - s R
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het er ocycl oal kyl , and aryl; each Re is independently
sel ected fromthe group consisting of: G -Cg al kyl,
w@b@aps431and phenyl substituted with one C | -EgI/abiog$033760
group; each Rh is independently selected fromthe
group consisting of: H C -Cg alkyl, and CGj-Cg
hal oal kyl ; andeach Rk is i néependent ly selected from
the group consisting of H C|-Cg alkyl; or a
titersphar maceut i cal | y-accept abl e salt, solvate, or
pol ynor ph thereof. Anot her enbodi ment of the present
| I’BROROWak peefonnetposingl the C3AdnpgVira RbAmMiai-KitwRe(Qiagen, Inc.,
Rl is agroup -YZ, Yis a bond; Z is phenyl; R2 is H,

| ARe; deekctdiSLh Wngdl&tiBel Sssa Tktsacore, Inc.
Valerﬁ%‘é éégluaprnlg l?%légvb IS a bcond orgIc?éI ° -gCQ al kyISe}FIéJ%RS 'S

(Galtgq%Irg,m. Rl?o defn%%ggﬁ%gﬁﬂgllﬁﬁa%ﬁ %C ﬁ%ﬁ}[cf Al se sqfe%CIBped and

fromthe consi sting of H, otlonall subs
concepirptios: aq% pﬁn@zms qq‘gpqggemn{aqq&yelpgg? 9}Ftrap8’?a|01l 0 dhe cycle

optionally subst i tuted phenyl, where said optionally
thresisdl Stalted tobstteG-againSGhaknopn ¢cmcc[ttatmna>lf the B UHR franscapt ygduct.
one or two substituents each independently sel ected

fr YAIOX /P rEtick alek@¥dusing HerdChek ® PRRS
cﬁg}ﬂolaﬁln{egédr%ﬂgt?lﬁg Ithio C3-00 f%l §a| AT e

a ubsti ed b
ELIS%‘egggo gg& WHU%aﬁe eerrso%:/nfg (I%k F%()t?ggﬁ%%%ﬁé ISA was
Cl-C3 I kyl 4 fI ob
perfogesnging IRER PO AR IIRIECES ) ot 8 tyuspgprotein 4 (nsp

where said phenyl is optionally substituted by one to
4) explessd in B21 i(DESRHRY ceBe (Stiatagependdotlb,yCARl ect ed from
the followi ng: CJ-C3 al koxy, -NHC(O) CH3, -C(O NH2,

hal sdvere wigled 4t e bep@niAeZardd-ivithe Biydl6OME studyl -A(Bciﬁionally, on
- al Epfg:NR?krE{k él))ISIRkRk Cfg\]- CBgzaaI kyl, heterocycl oal kyl,

verygcrawé‘% LR B %f%‘)EsﬁE%I‘laﬁ‘ﬂﬁn“ﬁm signs of

al kyl subst e or vv%
PRRyiteesey Al e lling s ok sBHamgl!y SE Rt b by-eroup
one C|-C3 al kyl group; or a
basisphar maceuti cal | y-acceptable salt, solvate, or
pol ynor ph thereof. Another enbodinent of the present

' nNﬁlrétdf AL fed gﬂmﬁ@W@QL&ﬂgseﬁﬁ@lﬁTﬂhﬁgeﬂg@d fagedonldainke whiaeirus isolate
R1is a group -YZ; Y is a bond; Zis phenyl; R2is H

of hlgg' Vgulgg%e 9 Iso Tu?t%%vam?'n? n of le'%éé'osf h%ﬂ%@oﬂyg c%eeja%n a%d vaccine |

[ ndependent I y sel ect ed from the group con

I ENIEE S R -,
consisting of H optionally substituted G\ -CQ al kyl

the GhimalCQuéral em]kzyéd angt ellecrapgwd fond aegdysico rusingy virus 1solat10n and
substituted phenyl, where said optionally substituted

lmmg},dhlst&(ﬁeﬁhﬁw is opti onal ly substituted by one or two
substituents each independently selected fromthe

fol)] ow n fod
Thg B BaY it ere TR A %I&If;dnea%ﬂm&%ﬁt‘%@%&g{?@ommmg
heter ocycl oal kyI heter oc oaII% s bstltut ed b ne, ;
an atga o RS ViBkdseae JRAUpIeTan TS, 09 FUFBtseR fan AlSo include 2
group; -NRkRk, heter oaryl - NHC( O)CI—I3 and -S(0 2 Ri;
pharmhaf]eglsal)dcomlmny]e cagiep pnd/o:nan ddjusnbsOie enagplbgf ek acgmposition
three substituents each i ndependently selected from

woultdhﬁclfl@é AQQ’M lnagld/cﬁ;lm Gierbte@fyrm ofNHEK IS Cirds thalGs GYduitled to be virulent
R, -S(O2 NHRi, hydroxy, -C-C 3

Rk, C1-C3 al kyl, heterocycl oal kyl,
by“’&ﬁﬂeﬁﬁ%qswg“bjefj&g?ﬁ substitut ed with one -C(O) CH3
group; and each Rk is independently selected fromH,
G| -CQalkyl, GJ -CQ al kyl substituted by one or two
hydr oxyl groups; phenyl, and phenyl substituted with
one CG) -C3 alkyl group; or a
phar maceutl cal I y- accept abI e salt, solvate, or

o o A a1 _.J__.._A_._L o I
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car boxam de; 3-(1
-{[ 2-(cycl opentyl am no) et hyl ] sul fonyl } - 4- pi peri di nyl) -
wW®B2(08/08431€nyl ) -1 H i ndol e-7- carboxam de; 3- ( 1IPCT/US2005/033760
-{[2-(4-hydroxy-1 -piperidinyl)
gt hyl ] sul fonyl } - 4- plperldlnyl) 5-(3-thienyl)-1
H i ndol e- 7- car boxam de;
3-{1-[(2-hydroxyet hyl)sul fonyl]-4-pi perl di n - 5- phen )
| -Tihe proskolk envention bbsramdddes BL npreygdmsthe Cﬁy selepting eP@i‘S virus
-{[3-(1
isolate¥F Kt€dniughidty Andomenigioh St lah dimytuheoderic penpekitior. ) THe method generally
H i ndol e- 7- car boxam de;

inclugéét]n'e{sk%'f ?IZ% ﬁ?ﬁﬂ g‘a)rtﬁrts' o Bpﬁﬂﬂh}oﬁl Pi'nﬂ@ﬁd(ed bPYdhmtering a

carboxan1de S5- phenyl

quanmylog‘ a@%@@@ﬁ{%ﬁé{ﬂ# i{ﬁ g.]l% ée? SF n% 4"5' ﬁ@?\ﬁgﬂg Siild Qlolelte iLo replicate

- pi per azi nyl ) et hyl]sulfon¥ peri di nyl)-5-phenyl -
in thé-bwind &ires-prriod Qff Ferwatioge3-1 days d?measurmgt e rate of virus gmwth and/or
3-[1-({2-[[ 2- (di net hyl am no) et hyl ] (net hyl ) am no] et hyl }
the rsapnftady by véemiaeurid sud peSeod e ropmphting dalderate of growth or viremia
7- car boxam dq;

magr?f%&l& V\{ll[h?( né fit %—L %Bﬁtﬁ o heid &Héﬂlﬁﬂ%lo}"ammmsqbdwtlebf known

eny e- /- carboxamd

v1rulaqc{ey @éuif@ fsgyeétlnjgr] gdégcg%t 8?/ ﬁlg}?l ag ﬁ ﬁylll‘ln%l x]ﬁp 1%aofm immunogenic

7- car boxam de;

comBsitipnibsedayied igfseafieyovsiitiandipeith yirpain me%wtlu}le I GIMRAFISR 19 isolates
yl ) -5-phenyl - 1H i ndol e- 7- car boxam de;

of kidwinlviflérce pYckolld thel raeferre) &t seldc} swisbiaty thpt wappiedictedi tnype highly
| )-5-phenyl -1 Hindol e-7-carboxam de;

vmll@ht %‘ﬁﬂ&’lhslén [n’IT (1{1'3n1[r{0§51ﬁ8 yerﬂg(gsﬁ'%n)a@ﬂﬁbﬁgﬂ i8b1adek prdl &ty be of lessor

4-piperid H-T'ndol - car boxami de;

v1m1erl!§§rl?q|]¥ﬁ!:hag 5¢ gﬁ%l% %cgtﬁl l}eoaﬁw ent40061|1d g §dny”lih)1s ]f because the isolates
H- i ndol e- 7- car boxam de; M’g 2-(4 h dr oxy

predictsidseb¢ of highey @tmgﬁnyelmdf%glvrgm {M%@rﬁn Oﬁmaﬁmsudﬁﬁ afyiremia, which
H-i ndol e- 7- car boxam de;

genely Induic2 a rfo3e {igiboraes byd pusicotypinapyid repsenby |Byawsingthemiethods of the
}sul fonyl) - 4- pi peridi nyl]-5-phenyl -

preselrf'l' 1'110?1%{'0%&?1?@%El@&mﬁ%hl&l Gsblatéd €& Whe for inclusion in immunogenic

com}?_gs tH) gltvlgl essldjllgl:clpgﬁ%grﬁng tPe %Eeﬁl%'oﬁylf)haémg né’eful]\/accme that protects

1-{[ 2- (di et hyl am no) et hyI]suI fonyl} 4- pi peri di nyl) -
agauet Wev%mlemPRR;Sqla@la@s wﬂih? Bsxafide; 5- phenyl -3- (1
-{[2- (2- phenyl -
- P& asdd hé're”'nyl,l“)'a&é bydrbeth frefeysl td thb-mégeercimetinngflvirug replication over time
H i ndol e- 7- carboxam de; 3-(1 -{[ 2- (hexahydro-1

in S\H'n@Z R Rrkd exam}ﬁ‘vles of this measurement are 5prov1ded in Example 1. “Viremia
)ethyl]sufoy 4-pi peridinyl)-5-phenyl -

mag@uﬁ% %Séls‘fctI&if%lflorﬁge)‘ii/‘ioﬂ%‘?Cr?ﬁfﬁné’i’?%lﬂ%f%‘flﬂly cfretlpigipitye tjog of swine.
peri dinyl]-5-phenyl -1 Hindqgl e-7- carboxam de;

Prefqre{dlexpmle{s [ofimwweswemel(t HV&‘WH\%@H? iy EX#yPIedni no} et hy
[ )sul fonyl]-4-piperidinyl}-5-phenyl -
1H i ndol e- 7- car boxam d q;
3-(1-{[2- (et hyl am no) et hyl ] sul f onyl } - 4- pi peri di nyl ) - 5-
phenyl -1 H-i ngRirr FESERIPNON A8 THE DRAWINGS _
3-[1-({2-[ethyl (met hyl ) am no] et hyl } sul fonyl ) - 4-pi perid

i nyl 1-5:phenyl - 1H i ndol 1 de;
UL RIRA SR R Cip SR A 5 siplefseg s logqTCmDymi
nyl ] -5-phenyl -1 Hindol e-7- carboxam de;
3-{1-[(2-{[(2S) - 2- hydr oxypropyl ] am no} et hyl ) sul fonyl ] -
4- pi peri di nyl }-5-phenyl -1 Hindol e-7- carboxam de;
3-{1 -[(2-{[(1 §)-2-hydroxy-1
- met hyI et hyI ] am no} et hyI )sul fonyl ] 4- pi peridinyl}-5-ph

r 7~ rr /7 A
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5-{5-[ (et hyl am no) net hyl ] - 2-t hi enyl }-3-(1-{[ 3- (4- nor ph
ol i nyl) propyl ] sul fonyl }-4-pi peridinyl) -
wa kbosiosislie- 7- car boxam de; 3-[1 -({3-[bis(1 PCT/US2005/033760

- met hyl et hyl ) am no] propyl }sul fonyl )-4-piperidinyl]-5-p
henyl -1 Hindol e-7- carboxam de;
3-(1-{][ 2- (nethyloxy)ethyI]SLﬁfonyI} 4-piperidinyl)-5-p
henyl -1 Hindol e- 7- carboxanlde 3-[1

for the(sf\@ad @S FpmP|eEl:di met hyl -
-pyrrol|d|nyl]propyl}sulfonyl) 4- pi peridinyl]-5- phenyl
- JHongl®d @-prabhCar MeXAFRESY &ﬂ(s]con{;élﬁra(tlénﬁﬁtsbwm in the swine test of
-p|pera2|nyl)propyl]sulfonyl} -pi peridinyl)-5-(2-thie

I R de;
Exan@ifi %[‘g'éa(sﬁl%ﬁ bﬁ%%l?— - pi per| “di nyl ) propyl ]sul fonyl }-4-p
Ig,plzelfgl dl{sFa?gr)e Sﬂé%ﬁ%nhé/i’nrgngs v1e|r_§us rtll(rjlnoeI uesm7g_a go%lg(e)r)é%rlnEﬁ?SA assay;
- pi perazi nyl ) propyl ] sul fonyl }-4-piperidinyl)-5-(3-thie ‘
nyFig-4lis btgrapliollestrating sapoadtrdmicafares analysis for the commercial ELISA assay
3-(1-{[3-(4-rnorpholinyl)propyl]sul fonyl}-4-piperidiny

and the l'o%;ﬂ"@ﬂb%]ln@l%ia)ofkﬂaﬂnm&m @hdreintBé POXARY e under the ELISA S/P ratio
4- nor phol i nyl) propyl ] sul fonyl }-4- pi peri di nyl .

cuw%we lglg t%&(;i} Q]hfﬁ%r{;@. {\g%g{e; [agea L@ﬂélbtﬂé %EmdleCIDso/ml
H- 1%3%5{@%%&4 %%E lg}qsyggtfe %as}ures a%alry)/(selrs If(gjrltpé/ cc?mmemal ELISA assay

3-(1-{[3-(dirnet hyl am no) propyl]sul fonyl }-4-piperidin 131/
an RTIRCR {Bcetyationxdatarmd tBxpmpfshie yhietein thejgreltl average area under the ELISA
7- car boxam de;

ratio %m(vlw{z{s Pidtedrapeinbithegiong apérapyarks uhdep iyd RT AR ﬂﬁrceldranmn curve;
)- -[ 4- (hydr oxynet hyl ) phenyl ] -1 Hi ndol e-

r o
3 ’f‘% ?‘t égr%l r neﬁ?s?rg?ﬁ”ﬁcﬁeﬁl%g e]fgru )famng/ll } 2 4-pi peridiny

5 l,g ébié geg{;lggﬁf) qr]pa éﬁé?‘?y‘isj mge Tusfr[’:lgn% @F ﬁﬁ;cﬁyﬁéﬂﬁﬁ&xsﬁ %e onnsp-4

yl ] sul fonyl }-4-piperidinyl)-1 Hi ndol e- 7-carboxam de;
IgG Rsifdhnse, wherein the data are the mean values of 10 animals, except where animals died;
-{[ 3- (di et hyl am no) pr opyl ] sul fonyl } - 4- plperldlnyl) 5-
{ 4Figl Gr@tygtaphl ﬂlﬁﬂydtmgmem}dnlhmﬂydu}eslanalyms using the nsp-4 and log;,
H i ndol e- 7- car boxam de; 3-

TCI]?SiLﬁLdgalo?E&F%h@m Qﬂ%ﬁi&lﬁﬁ% %ﬂoﬁb‘ bR a}ea“ulﬂbptﬁé h§ﬂ B¥hve s plotted

razo ['e-7- Ttarboxam de;

agan)st &%[%gl(sné‘g%té‘?gaf%ﬁﬂ @%ﬁ%ﬁélbi%ﬁ l&%l} 4- pi peri di nyl

- car boxam de; 5-[3-(hydroxynet hyl)phenyl]-3-(1
{f@ (8115 a glaph of repeated measures analysis using the clinical scores and log,,
-pyrrolidinyl)propyl]sul fonyl}-4-piperidinyl)-1H ndole
TCIB,/fmiGRiDsp®@nte 1 Swheeimtthbgtqupervytape ndek the fldhial scores curve was
-pyrrolldlnyl)propyl]sulfonyl} 4-pi peridinyl)-1

p]ottEh g}ﬁir?gt Bie 1/ %/Tf)lgl?n s heneﬂder the log,({TCIDS({m] curve; and

' pﬁgd :1s|ee(1j Ig‘l% L,QP ﬂgljld %glefs lyeaéh 1sofg1tég f%rthlgla}qf{llgatlon

5-{4-[ (met hyl sul fonyl ) am no] phenyl }-3-(1-{[ 3-(1-pyrrol
i di nyl) propyl ]sul fonyl}-4-piperidinyl)-

1H i ndol e- 7- car boxam de; 5-(1 H pyrazol-4-yl)-3-(1

- {[ 3S-MHTAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
-pyrrolidinyl)propyl]sul fonyl}-4-piperidinyl)-1Hi ndol

e % e fo?fo%f@@ﬁ%]eés’e[ Rorli TR E YL S WoladnipReedliles #1 4ckordance with

-pyrrolidi I | f di - 1Hi ndo
the pr es%n@ay%wgmtdgto Y ]Qgr%mgg %ﬁ@l’ ﬂw? &ﬁhee%{]? a(eilg]rowded by way
-{[3-(1
-pyrrolidinyl)propyl]sul fonyl}-4-piperidinyl)-1H ndol e
- 7-carboxam de; 5-{3-[(ethylam no)nethyl]phenyl}-3-(1
-{[3-(1
- pyrrol | d| nyI ) pr opyl ] sul fonyl }-4-pi peridi nyl)-1Hi ndol e
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car boxam de;
3-11-({3-[[ 3-(di net hyl am no) propyl ] (et hyl ) am no] p>r op
wQ bjossf3onyl ) - 4- pi peri di nyl ] - 5- phenyl - PCT/US2005/033760
1H i ndol e- 7- car boxam de; 3-[1
-({3-[4-(am nocar bonyl )-1 -piperidinyl]propyl}sulf
onyl) - 4- pi peri di nyl]-5-pheny® -1 Hi ndol e-
7- car boxam de;

~ of illistiafiof pidly (e Iy thigpthrerbirpshoeld tei deyinpa bpytalisubfortie pvetalpscope of

i peridinyl)-5-phenyl-1 Hindole-7- carboxam de; 3-(1
s (1 ,4"-bipiperidin-1

theln\-%5ﬁsnfdropyl]sulfonyl}-4-piperidinyl)-5-pheny|-

H i ndol e- 7- car boxam de; 5-phenyl-3-[1

-({3-[4-(phenyl nethyl )-1

-plperldlnyl]propyl}sulfgéxyﬁ) iperidinyl]-1

H i ndol e- 7-carboxani de;E Fs (oct ahydro-1

(2H) - qui nol i nyl ) propyl ] sul fonyl } - 4- pi peri di nyl ) - 5- phen
MateylaislartMeiledse- 7-  car boxami de; 3-(1 -{[3-(hexahydro-1

H azepin-1

- yb)l@fll?rmiféc] ﬁéﬁl&g 4% }Jve@k-BldO&l'gé dieRYbvtaiRePREAYd PRRS-free commercial

- car boxam de;

1- eth n - 1- . .
o SRS PSRRI S ofvon
H-i ndol e- 7- car boxam de; 3-( , .
a vetepinpian. dr\nynglﬁnr@fﬁwe}isf@p# @ﬁ?l‘}’at@-ﬁ‘i’ %ém"ai @ll)qfsthﬁﬁéﬁ%l-care and
1 Hindole-7- carboxam de; 3-(1 -{[3-(2-nethyl- '
laborafdyy p&borgieniyilglpedpith ]lm,sltlfdyrwd@ bUndedpethedicatpiontsgipdnegtn yhe various
- 1 H- i ndol e- 7- car boxam de;

grou m{éls 3P ek Srebd b2 Héﬂ(ﬂ@‘f&@ PliRB)EL'IS’A'ﬁlKI YIDIRCO Pytboratories

onyl) plperldlnyl] H i ndol e- 7- car boxam de;

Inc. \%’rgythogic[l\zai é({]%elrgl&ﬁy f any| 1%1 ?rf in ?%ledp\glrﬂl] lé}{%%\/ Agl of the 1|gs for this

-1 Hindol e-7- carboxanm d

.examp{laf gst(edrnﬁgqgngg hgpwq YRy 1;hfn rﬁ]d‘gg}ly Q]Vh‘iﬂd)bé’r%‘?ﬁm]‘g'@ 10 groups. with

| fonyl }-4-pi peridinyl)-5-phenyl-1 Hi ndol e-
10 pigs par grow@mi de; 3- (1 -{[3-(3-hydroxy-1
-p|per|d|nyl)propyl]sulfonyl} 4- pi peridinyl)-5-phenyl -
1 W tbﬁﬂ@f &gﬂt PM@SV@M&:Q@&&BE& in this example. These isolates have been
({3- 2R) - 2- (am nocar bonyl ) -

deSIgr% \%B?g YngL:ng @W@WYMM‘ Txﬁ’ée%%@qjﬂyé }\Tﬁ @ﬁ%ﬁb Abst-1,

. MN }1§£,|apé|{Wi§ (25 p%&(’qllq%ﬁ :ﬁgﬂ)l(%{tgsgspﬁ% g?)f‘yﬁl ﬁa}ggg Qﬁ/se]ager, gﬁ}/i{)it a wide

7- car boxam de 3-[1 -({3-[(2-hydroxyethyl) (1
range oBtitudret heykJs aanideprpsenpeldvant dliminpl Jisepspingaifestitions.] AH.opthe virus
henyl -1 Hi ndol e- 7-carboxam de; 3-[1

isolatefs{g%ev& ﬁﬁ@lWéd@T@CQ@N Nind CLY62 1308118 00 ID2620 Y4 3 15ropfietary cell line obtained
onyl ) 4p|per|d|ny -5-phenyl -1 Hindol e-7-

from @% 2% L 5‘\ ﬁ ( %ﬂhﬁW Q,P% Bﬁrﬁk % %Ic«fl ne) Three of th e)pmrlary field

ol e-7-
1solatq;, }Jﬁ %\3%8; l@-cl;jrz,)an)I(IaSn]])S[eI 73, also ﬁa&l attenuLted f(glins Engefvac@ PRRS MLV
. -pyrrolidinyl]propyl}sul fonyl)-4-piperidinyl]-1 '
(BodHringe! legelReimay fioediviadeg., St. Joseph, MO), Ingelvac® PRRS ATP (Boehringer
3-[1-({3-[(2-furanyl et hyl) (et hyl ) am no] propyl } sul f on

Inge}ﬂe)m ‘Veﬁh&ﬁ’éa' isE3s St Yoskﬂnh 5\71951 QRN | Ak nd&b&mvely These attenuated forms
7-carboxam de; " 3-(1 - -(2- et hyl -

all e@ﬁh@%ﬁ Igp nc?e@eg?%%lx‘lé %H%m%qgit afl; d?% g&{ lg}ﬁ%qq){ %péssQQﬁEYd atfenuation.
The _ﬁg%;ﬂh g?{ai[]qyzlh %Ee\?lghp ég%i%g ?ny|1391 me\/IjD 1%reéogcle|1 21% Lvas uged at cell
3-{1-[(3-{ethyl[2-(nethyl oxy) et hyI ] am no} propyl ) sul f on
yl]-4-piperidinyl}-5-phenyl -1H ndol e- 7-carboxam de;
3-(1-{[3-(diethyl am no) propyl ]sul fonyl }-4-piperidinyl)
- 5- phenyl - 1H i ndol e- 7- car boxam de;
3-[1- ({3-[[2-hydroxy-2-(4-hydroxyphenyl)ethyl](nethyl)
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phenyl -1 Hindol e-7-carboxam de; 3-{1 -[(3-{[(1 5)-1
- (hydr oxynet hyl ) propyl ] am no} propyl ) sul fonyl ] - 4- pi peri
wal2owglo34359 phenyl - 1 Hi ndol e- 7-car boxam de; PCT/US2005/033760

3-(1-{[3-(cycl ohexyl am no) propyl ] sul fonyl }-4-pi peridin
yl)-5-phenyl -1 Hindol e-7- carboxam de;
3-[1-({3-[(4- et hyl phenyl ) ok§] pr opyl } sul f onyl ) - 4- pi per
i di nyl]-5-phenyl -1 Hindol e-7- carboxam de;

culturd-padsabb BueseThy bosohrddpyh Jos tif oiryd }s-cbnphereiallgianailaplesunder the -
phenyl-1 Hi ndol e-7- car boxam de;

- -3- | N f . ir
s IR el bl gpuirce egemicane,

provié,q%bfyi ‘I&ql_i]hjig%ﬁ}qgrt_)ghe hég&%ﬁﬁﬂ%‘é‘% @?%%e%efn?e?}/ Allneé,%\gg,r&aqliﬁlated in
- ({3-[ (4- hydroxybutyl)oxy] propyl } sul fonyl ) - 4- pi peri di n

1997 yi Jove- fodre mysevere Fptoriden-stomm” ease 96 xapipdystive failure and was used at cell
3-[1- ({3-[(cycl opropyl met hyl ) oxy] propyl } sul f onyl ) - 4- pi

cultuRabba¥ilvd. - Brepitenydtedlfotmiofidlal1d? Ts conandroistrsald underftlie trade-name -
-({3- F( 2- hydroxy-1

mgelgﬁ F%kg{&%égfdgm ];?énoa%%i'gim(édihfr@@/rha.?ﬁlz%ﬁw PRREVISDESI P (ATCC

car am de; 3-

No. A L1 0 96 2L GBS OB 43RLBETh 96 an
5- phenyl -3-[ 1- ({3-[ (t et rahydr o- 3- f uranyl net h)él ) oxy] pro
was yppll Jas abll owury passppqpend. diThy ijtenbatgdnigam &if SRYArBodesggisd Abst-1
3-{1-[(3-{[4- (acetyl am no) phenyl ] oxy} propyl ) sul fonyl ] -
(ATCE Rb ETA 4BDY), Wadotpdiaeyby 32 rstapdo| Ene PRRSV sobasni 1€8-6 (ATCC No.
3-{1-[(3-{[4- (net hyl oxy) phenyl ] oxy}propyl ) sul fonyl ] - 4-
: S ’ . o7 o _ .
PGSR e TR O s PR s g

. piperidiny]}-5-phenylz1Hin e oxam de; :

aiseale A BRI Tty [ Bangs MN BRGNP 70219
yl]-5-phenyl -1 Hindol e-7- carboxam de; . .

was btginethyl 2@3/1{ fropy BsWing-fp ERPUBRERESAYATS pFrEAgNCHik issrspnd sow
yl)sul fonyl]-4-piperidinyl}-1 Hindole- 7-carboxam de;

mortadity krdo@rel Mirpemdtiatidoxas)ppdnadad Hydsy} Rospyl Ysivefsopyf Minhesota, St.
pi peri dinyl }-5-phenyl -1 Hindol e-7- carboxamn de;

Paul.f;inﬂ% ﬂ_{(}lﬂa}e BudnQavRh ool baifkt haRYdd orbmel RaBitdhAW, hpdoPh@Bisting of

ndol e- 7- car boxam de;

-(1: - (et hyl oxy) et hyl ],sul f onyl } - 4- pi peri di nyl ) - 5- ph
a cod o e B e | Fpertamme
s Beremat B BB oY ha P PRANHOY 4 Buted 1o
3-(1-{[ 3- (di net hyl am no) propyl ] sul fonyl } - 4- pi peri di nyl
approxifateBr B.OnedgyT@m pio) e tHagle] phemydym Essential Medium (EMEM) (JRH
1H i ndol e- 7- car boxam de; 5-phenyl -3-{1 -[(2-{[2-(1
Biosc%@r}_c{é?%%%?;@,}ﬁ%@)%dﬂﬂéﬁiﬁé M%gmy (rev Bidaeihde, femixaeKBYhmyddministered

- carpoxam de;

3 (1-{[2-({[(29) -5 hyl - 2- nol+4.di nyl 4 qg%%%) :
mtrawélﬁé%ﬂp%sn |a}d_%§rg_ m]?pg? ild%bﬂ/)fr)rpoé{ngﬁeﬂ% d_qr% eLt@E ‘c&%h}] 4 Gceived 2
1H i ndol e- 7- car boxam de; 3-{1 -[(2-{[2-(2-0x0-1
ml of media.cThadinpguly weteyitpisdyPNSOHYS!) Rlates eonaiping threeday-gldfyh 3621 cells
-5-phenyl -1 Hi ndol e- 7-carboxanmi de; 3-(1
for titef [canfirf@atiohiusing the Reed-Muench method (Reed et al., 1938). The observed titers
- met hyl et hyl ) am no] et hyl } oxy) et hyl ] sul fonyl } - 4-pi perid
1 7 kAR Erip o iROXANMnd€level and isolation information,
adml@g{é{%ﬁé’%ﬁ%%tﬁn@ pholsiglr%}ytl%)nceg(tﬁhyl Joxy} et hyl ) sul fonyl ] -
4- pi peridi nyl }-5-phenyl -1 Hindol e-7- carboxam de; 3-{1
are Sh‘f‘f(?‘?ﬁ‘{f@q? ﬂ'exahydr 0-1 H azepin-1
-yl ) et hyl]oxy}ethyl)sul fonyl]-4-piperidinyl}-5-phenyl -
1H i ndol e- 7- car boxam de;
3-{1-[(2-{[2- (di et hyl am no) et hyl ] oxy}et hyl )sul fonyl ] -4
- pi peridinyl}-5-phenyl-1 Hindole-7- carboxamde; 3-[1
-({2-[(2-{4-[(4-f luorophenyl)nmethyl]-1
- pi perazi nyl } et hyl ) oxy] et hyl } sul fonyl ) - 4-
pi peridinyl]-5-phenyl-1 Hindol e-7-carboxam de;

T L, o o, I T 7



car boxam de;

3-[1-({2-[ (cycl opentyl net hyl ) oxy] et hyl } sul fonyl)-4-pip
we@edodiosysly - 5- phenyl -1 H-i ndol e- 7- car boxam de; PGF/$2005/033760

-({2-[(1

- met hyl et hyl ) oxy] et hyl } sul f onyl ) - 4- pi peri di nyl ] - 5- phen

yl -1 Hindol e-7- carboxam de;

3-[1-({2-[(2-{[ 2- (di et hyl ami no) et hyl ] oxy} et hyl ) oxy] et

hyl } sul f onyl ) - 4- pi peri di nyl ] - 5- phenyl -

1H i ndol e-7-carboxam de; 3-{1 -[(2-{[(1
S, 3S) - 3-hydroxy-1

-met hyl but yl ] oxy}et hyl ) sul fonyl]-4-pi peridinyl}-5-phen
yl -1 Hi ndol e- 7-carboxam de;

3-[1-({2-[(4- hydroxybutyl)oxy] ethyl}sulfonyl) 4- pi peri
di ny'] = pPrery o €4 |uu\a||u;,, {
-[(2-{[(1 ?SR) 3hdroxy-1 ‘1

- et hyl put ¥yl ] pxy} et|hyl|) syl f gnyl{] - 4- pi pefi di nyl } - 5- phen
yl -1 Hi hdo| e-| 7-carfpoxan|de;l 34[1|-({2-[ (2-hydroxy-1

- met hyl propyl ) oxy] et hyll } qul flonyl ) {4- pi peri di nyl ] -5-phe
nyl -1 Hi_?gjol - [7- clar boxdmi de; | -

5- pheny et [ R [ 2-[(2-[t kileayl yethyld pxy}ethyl)sul fo
nyl ] - 4- pi e{rffs Srale Hei ndclé-?% oall Bokam de;

5- phenyl| -2 {1

-pyrrol { di pyl t hyl ) gul fonyl ]} 4- pi peri di nyl }
-1 Hingdte- 7} e;

3-(1-A[B-(¢inp rogyl ]J|sulif oyl } - 4- pi peri di nyl
)-5-@&-{[ (L- am|no]inet hyl } phenyl ) - 1

H i nddl ¢-73cat

3-[14{2-[{ne o] gt hyl } gul fonyl ) - 4-pi peridin
yl ] -5 phenyl - - =dar hoxami dle; ‘
3-11H {24 hydf agi|no]let hyl Isul f onyl ) - 4- pi per
iding]-s*g)rﬁa | 8-|7= |canhexanm de;

3-[1-3{ 2-5 e} ¢y BdmeEnoEetBYIF sul fonyl ) - 4- pi p
eridigyl|]2%-D olsd- 7-| car boxafi de; S
3-[1F{2-T{et @'m nd] §t hyli} syl f ony| ) - 4- pi pefi di ny
I]-5-§)henyl-1 FE | ndpl e} 7-|c&r|boxani|de; £
3-[1-4{3-[ (et hyl oxy) alm no] gr o vl}sulfo1yl)-4-pi geridi
nyl] -5- phepyl 11 Hi phdo| e-|7- |carlboxam|de &

3-] 1;3(5{ 3- [ hydr oxy( npthlyl )jami|no]|pr qpylf} stl f onyl ) - 4- pi pe
ridinyl-5{phergy|- 1| & ndoBg- 7-| cgrbgxafi de; 3-[7&

- ({3-2 mgt @yl (1eg hyl pxy) ani Rd] pro‘gyl}cuHonyI) 4- ;&‘i peri
di nyld - $-ghenyl & L H imdd |eS7- Sqaghofqnd de;

3-[1-({3-% é¥1y¥ bXy ) & oy @rop‘yl su?fo%_l) 4- pi pgrldln
yl ]-5-phefyl -1 | nfél k- 7+ Sdar Hoxdmi de;

5-{3-[(rreth(y| aréd ho) &t hy! | PHenyl } {3- (1-{[ 3- (msthysl 0XYy)
propyl ] gul fonyl } 14-pi peridi nyl )|-1 |H ndol e- 8

7- car boxami-de s £
5-{3-[ (¢t hyl am no) net hyl Jjphenyl|} - 3- (13- {| 3- (methyoxy) p
ropyl [ sdl f onyll }= 4- pf gefi di nyjl ) -|1 IT“ ndol ¢- 3 £

7- car bojam|de; = = B
5-(3-{] 1-rre<1‘h&eth/l am [no] [metlhyli} phen I)-3--E°1-{§[3-(m
et hyl oxy) §fapylg s & ylg}-?;; ol pgriﬁi ngh)-1 2 =

H-i ndol ¢-¢{cal am% 58%1 =l 2| &l & 5 &

-{[ 3- (gt Ryl propyd | sul om%}-~ - pi p%liognyﬂg)-it{s-[
(propyl 4mi no) et hy! | gheny| }-)1 Hi nqol g- T- c;""arbﬁ'xa@ de;
5-[3-({[[(2R) - 2-Bydr b pr opy! [| anfi nd} ndt hy! @heﬁylE—S-(l
-{[ 3- (mgt hyl oxy) propyl surfomyl}-zl- Ri perisdi ngl ) <1

H i ndol g-Zd4cadhoxa 9 S g
5-13- ({[|](29%) - 2- hydr pxypr opyl || anfi nd} ngt hyl )$hegyl ]E— 3-(1
-{[ 3- (ngt Byl -oxyy propy | su] feonyd [} 4- =pi er i g n§|)v=:1

H i ndol -9 cafboxani de oy

5- (3-{ [ (cyttopropytiernyr yam no] met AyT fpheny! §- 37 (1-{]
3- (et hyl oxy) propyl ] sul fonyl }-4- piperidinyl)-1

H i ndol e- 7- car boxami de;

5-[3-({[ 2- (et hyl oxy) et hyl ] am no} net hyl ) phenyl ] - 3- (1-{
[3-(nethy|oxy)propyl]sulfonyl} 4- piperidinyl)-1
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field folatetoire quire gechenl

pi peridinyl)ethyl]am no}nethyl)phenyl]-1
H- i ndol e- 7- car boxam de;
WR2{0&4084389 ( net hyl oxy) propyl ] sul fonyl } - 4- pi per i BCTIYE3005033760
[3-({[3-(4- norpholinyl)propyl]am no}nethyl)phenyl]-1
H i ndol e- 7- car boxam de; 5-[3-({[(1 S)-1
-cycl ohexyl et hyl ] am no} net hy2) phenyl ]-3-(1
-{[3- (et hyl oxy) propyl ] sul fonyl }- 4-piperidinyl)-1
H- i ndol e- 7- car boxam de;
3-(1-{[3-(nethyl oxy) propyl ] sul fonyl }-4-pi peridi nyl) -5-
( 3F1-fe[ ﬁétg‘%\lv&% il Qgﬁn aﬂed ty dk HIMAhE® bhetie BamYky thiough an analysis

car

5-(3- - h, d r,.ox ral | n h

of th%li SDF{C%L‘I( ﬂag%.) o}éwtayg p%qf gjmeflgera{ly1t¥ vals n(ge‘ieﬂéﬂﬁegl %%élgnllﬁmg virus
H- i ndol e- 7- car boxam de,

sampes (Bth¢ p@welwtdpék@@mqsyya)qlmpm Kaberatery fetsegrensaanlysys. 31 heresults
(1-{[ 3- (et hyl oxy) propyl ] sul fonyl}- 4-piperidinyl)-1

of ORF 5ddreprovidedaad drendempared to a PRRS virus consensus sequence. Individual
3-(1-{[3- (et hyl oxy) propyl ] sul fonyl } - 4-pi peridi nyl)-5-

base i)gllr %ﬂd%?rgﬁc%Qerr% notyyl 519* indh myd Jedghhderiagiitl heak compared between

car boxam de;

o 5-(3-{[2-(1 th rrolldln I
solat®a. s, (PO TP T Foul Rty fine T W BTG dr various
4-pi peridinyl)-1 Hindol e-7-carboxam de;
websBeq. 3- [FOB, Sxadiphit Higl Umniv $1plerqf dqume)spf@t W\?%eﬁy |P]RR§VE qdatabase
-{[ 3- (et hyl oxy) propyl ] sul fonyl }-4- piperidinyl)-1 '
(ccghhihn@@l/egitbinasmmonnyete blast.cgi) that lists sequences from isolates from 1989-
5-(3- {[(28) 2- (am nocar bonyl ) - 1- pyrrol i di nyl ] met hyl } ph

200369%%?? F'fé e{1{1§5used stc s the NCBIBLAST link found at nebi,nim.nih. gov/BLAST.
propyl ] sul fonyl }-4-piperidinyl)-1Hindol e-

gw oog)Yaﬂmwg ?ﬁ&ehﬂ%m %hém)l&eg)% ylandr%é dendogram in Table 2, the virulent

3- (et hyl oxy) propyl ] sul f onyl peridi nyl
[1 ( % orp yfg/g@ct and re%)/m}sented a dwersle glro c?f PkRSV isolates.

5-{3-[ (et hyl am no) net hyl ] phenyl } - 3- (1-{[ 2- (et hyl oxy)
In c@ifay] hrupdramyl ndtvipdicper PRRAYI pairkHverd alearly genetically identical. The
q-7- carboxam de; 5-(3-{[(1,

I
palrvg'lff!'z 15 ?‘g%é)&él?ér%%?]sogﬁ%glﬁ y_l}\f’é‘rG [g&’lléel)rzggcrl I(l%l}l% ;/I}e)Lasergene software

oI e 7-

Su"ecﬁf SRS BRERY: ]"Ejﬁ @@%ﬁ%“ @ra? Pyl 25- (2-thi enyl )
31%;&1? ?Séaﬁwépé?«éﬁ%%“ i QRE} pesisatide seqpiepes plyinyeny and
3- stirneargd PRR S 1snk§tﬂ€e§b nghd s @}@em ?ﬁnganty is ShO\rK)’n in tlge
3- {fpef Fight(idmetaexyJipergpyde]is sHavoniplthe Wwsi frdt ofgheiable. The
2 HéHdespram sﬂmlvk tlﬁ%@h&rcﬁem&rdbé@sa)m}&esol%te{ TThe[t@Bindicates 1

g‘f( SOXRIE RN )333'61' 100 residues. VR2332 is the parent isolate of Ingelvac

oy S‘ME&;F’%&' Yt i ?reQ%s&Qie%% detvhc PRRS ATP and SDSU 73

3- tsf]?{’%re'(tﬂ%q ?ﬁgl iwf fopyl ] sul fonyl }-4- pi peridinyl)-5-
(3th|edy -1 Hindol e-7-carboxam de; 3-{1-[(1
ﬁg‘trFﬂ?f] gntity
H i m dagol - 4-vyl gwlafonyl] 4- pipgr i di nyl } - 5- phenyl -
H- i ndol eygzzcar arni gejsz  PRRS  SDSU73  Abst-1  MN 184 17198-6
5- phenyj - 3-[ 1- ( 2vt©hi enyl sul f oATH ) - 4-pi peridinyl]-1
H- i ndolle-7-carboxanm de:
3V§]233E( b- chl or o- &1 hi enyilo) sul fanyl ] -98:0pi pessicdi nydsld- 5- pro.4

hqn s H- i ndol e- 7- car boxam de;
F a{”;[ 5- (330 soxazol yl ) -%7t hi eyl | sul $96nyl B2%- pi péfi dj 200
_gﬁypher&yl 1 H-Egdol e-7- a\%hoxarn 872 0.2

- 3-71-[ (5-11 (phenyl et yl)amno]msth thie
nyhéesaal F onlpl] - 4- pilpéri di A§1 } - 1Hi ndoI e2197. cé’}%oxarﬁ(’ée 214
3-(1 -{[2-(acetyl am no) - 4- net hyl -

, 3-thiazol -5-yl]sul fonyl }-4-pi peri di nyl ) - 5-phenyl -1

Hi ndol e- 7- car boxam de; 3-{1-[(5-chloro-1

3 d| met hyI
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car boxam de;
5- phenyl -3- (1-{[ 3- ({3-[ (phenyl am no) sul f onyl ] phenyl } ox
wQ r@oopssid sul f onyl } - 4- pi peri di nyl)-1H ndol e- PCT/US2005/033760
7- car boxam de;
3-{1-[(3-{[4-(4-acetyl - 1-pi perazi nyl ) phenyl ] oxy} pr opyl
)sul fonyl ] -4-piperidinyl}-5iphenyl -1 Hi ndol e-
7-carboxam de; 3-[1
PRRE BrH (4- hydr oxyphenyl ) oxy] propyl } sul f onyl ) - 4- pi peri di
rg%&7§ ph | -1 Hyizndol erg7- cagdpoxami de; o955 87.2 91.7
3-{1- ??% (acetyl am no) - 4- nethylphenyl]oxy}propyl)s
ulﬁmnwl] 4r.pi peridinyl } -8 phen$4 - 1 Hi hdol e-
7- car boxam de; 144 15 %61
3MN184 (13- {12- (et iyl sul Hohyl ) plienyl 1 8%V} priBpy! ) sul fony ™
| 17 :@ipeqéglnyl}mg phengd -1 H 4 ndol esp 7- cagboxamue;
5- phenyl % %%3 (1- pi peridinyl)phenyl]oxy}propyl
)sulfonylf”ﬂmb BEETEf nyl }-1 Hindol e- 7- carboxami de;
3-[1- ({3-[(2- hydroxyphenyl ) oxy] propyl } sul f onyl ) - 4- pi pe
ridinyl]-5-phenyl-1 Hindole-7- carboxamde; 3-[1
3-[ (3- hydr oxyphenyl ) ox opyl }sul fonyl ) -4-piperidi
n%q dag%,gh@%y@mﬁ;’pm m%éa)t@ ﬁ’ﬁg %ﬁi IR¢veps: a%n%mstex edentranasally to
5-phenyl -3-{1-[(3-{[4-(trifluoronethyl)phenyl]oxy}prop
groupél )-8 uThoMN 1 84 ispiapewasdihyged inMBEM hdd ECS 7such tlimo deerdodegntration
5-[3-(1 -pyrrolidinylnethyl)phenyl]-3-(1 -{[3-(1
was ﬁBm 015 q’Jéé gjk}nryl 0. Eg&%l 18 GiNYd drafeiiePBhs W Yittacli on 96-well plates

car xam d

contaiipgyec rﬁ@?k&?éﬁtﬁ%%&%’”e” ks resshatedpy 14 dove

1H i ndol e- 7- car boxam de; 5-[3-(1
mKHh@1@@ﬁnﬁmdylnethyl)phenyl] 3 (1 -{[3-(1
-pyrrolidinyl)propyl]sul fonyl}-4-piperidinyl)-1
H ndol e- 7-carboxam de; 5-phenyl-3-[1
-(3-thienylsul fonyl)-4-piperidinyl]-1-
H- i ndol e- 7- car boxam de;
3-{1-[(4-met hyl - 2- thlenyl)sulfonyl]-4-p|peridinyl}-5-p
heﬂyl-ipy+Lndole-7-carboxanide;S- -
Evalygtighof {ieRi4 nj eny s ul f onyI J" pi per i di nyl J- d-ph gnyl -1
H i ndol e-y-carboxam d Q days 0, 1,3,
_ bBlegd samilas werpicglieqteshipy: eacl}i?lgél}?a&ll §YAup.by VargaippL op days 0, 1,
H-i ndol e- 7- car boxamni de; met hyl _ .
7, 15521,{28; $ 40 paridrisc ebon yiay sépapdtehfibmicl¢ttcdriduile Blopd by gentrifugation
-pi peridinyl}sul fonyl)-1 -nethyl -
at 60%6'2{?}(5 &|2? inGRE P9 MMAhSipl@wdrethey divided for analysis by virus isolation,
am nocar bonyl ) - 5 phenyl -1 Hindol-3-yl]-1

ren? B SR B S R S 2

Hermg(%IP%%nStEfI%g?g(eR gg(? 18316{?{%\} pr}gteelnnt sl,p%Qlﬁlc?iL?SX OfResen serum samples in this
-[ (2- am noet hyl ) sul fonyl ] - 4-pi peri di nyl }-5-phenyl - 1

studjveregaicesséd mamnbdixilyiader cale¢tion and were chilled on ice within 3 hours ofbeing
-{[ 2- (di net hyl am no) et hyl ] sul fonyl } - 4- pi peri di nyl >-5-p

e H8lcRtofaCRY RAMAFNHS 0f 24 hr at 4°C and at -70°C thereafter. Serum
Obmgﬁ?WH?%%hbgﬁnefh;)%n1no)propyl]sulfonyl} 4- pi peridinyl

testeg béf i{théﬁ WAS Ifg;zérﬂzgto% tsl%ﬁ%g N 8 89 ?torfd unt11 th.e (tjes‘hli]/% could be
) -5-phenyl -1 H-i ndol e- 7- car box n1de ¥ gl

perforfifed-af whmbymnedmlmhqw)l}ypb%,qapg) sft]@)aﬁ)gpt}ld% qus ed w1t] in 24 hours were
peridinyl)-1 Hindol e-7-carboxam de;

thawdd { éktihbidd,(aidn@&tédy | ami no) propyl ] sul f onyl } - 4- plper|d|ny|
)-5-(3-thienyl)-1 Hindol e-7- carboxam de;

3-(1-{[3- (di et hyl am no) propyl ] sul fonyl } - 4- pi peri di ny
[)-5-(2-thienyl)-1Hindol'e-7- carboxam de; 3-(1
-{[3-(1

-pyrrolidinyl)propyl]sul fonyl}-4-piperidinyl)-5-(2-
enyl)-1 Hindol e-7- carboxam de; 3-(1 -{[3-(2-neth y
-pyrrolidinyl)propyl]sul fonyl}-4-p
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. PCR3a ¢aminpigl

car boxam de;

3-[1-({2-[4- (2- hydroxyet hyl)-1-pi perazinyl]ethyl}sulfo
wWmg005/0343p9 peri di nyl ] - 5-phenyl -1 Hindol e- PCT/US2005/033760

7- car boxam de;

3-{1-[(2-{nmet hyl [ 2- (et hyl am no) et hyl ] am no} et hyl ) sul f

onyl ] - 4- pi peri di nyl }-5-pheny#-1 Hi ndol e-

7-carboxam de; 3-{1 -[(2-{4-[2-0x0-2-(1

- 8ot Ithe deJ'ID%(J 3584y bD 1l of serum from each pig was added to a dilution tube

- pi perazi nyl} et hyl) sul fonyl ]- 4 p| peri di nyl }-5-

77 G Co.St.L

conta@ﬁ?@y(% (@ @Wlﬁtﬁyl am no) car %%nr%l/mlcznl(sbgynﬁ%}IlelmalllcﬁlyIO} t Lows,

MO) |5)n§{l'g/é?%eélz§é;§ elgrég%qn f}'poratpon I@%nd Island NY). This tube was
-({2-1(2S) - 2-(hydroxynet hyl)

| vortexgl/amdol 00 Inyhg earsfaried e ﬁ@cﬁwr)dﬂapnen pleicantaiping 809 pbpbFMEMm +

1 Hi ndol e- 7-carboxam de; 3-[1
2% FBEH25( i 29 genthivine 2 ar gyl Findizone. This process was repeated until a final
-pyrrolidinyl]ethyl}sul fonyl)-4-piperidinyl]-5-phenyl - :

i N : feates fi h diluti lated 96-well lates,
e 1P A eyt st

eontz{:.n%ﬁéglﬁele&ﬂ}% al\g%gl%%liéjl (?d1 |YL{ éer welﬂ RE 5‘& 91] %' 4900%30 for eight days.

5-[5-(1-pyrrolidinyl neth -2th|enI%]3 (1-{ c(i

Eachvadll themyhy praopped ﬁmpytgpg;ﬁpeﬁeﬁq (E@ﬁ) an 9]e)t1texs were etemnned using
1H i ndol e- 7- car boxam de; 3-[1 -({3-[bis(1

the ReBE&NMYENeH byikyiatidm of grrvamy lidosatiche,iyi0) 41 bf pémpear wel adde 4<5eepch of the
henyl -1 Hindol e-7- carboxam de;

duphgatg ers{ &v%l_é g&?’:ln%;(l\}ﬁkefdllyéel@ ulrh@ B}élte}s “er® 'tl{%%rlhaibﬁbéh)foﬁo& hour at

car boxam de;

S5 AR S B TS 3 e

-1 Hi ndol e- 7-carboxam de; 3-

'Fungizonpeaa2ildad tp saddpyelf.sUhe blﬁVF pere fﬁfoa@.d.ta pwbatc 91 %72 Ciwitla 4% CO,

nyl)-1 Hindole-7- carboxam de;
for eighf days [r8d (ifbnleyicl @xly whs pkgreined fonyGBEr opy| | sul fonyl } - 4-p
i peridinyl)-5-(3-thienyl)-1 Hindol e-7- carboxam de;

3-fdexttdcBit A RIGA |P1¥&n the serum for quantitative RT-PCR, the QIAam Vlral RNA
- pi per azi ny? ) propyl ] sul fonyl }-4-pi peridi nyI} 5-(3-t

.. 1 Hin oxa .
Mmlq%[t g_q%eﬁﬁpcp&%[sepwi §€ st %ﬁqeg%q(e% H}'rth% |1‘1rt) 1enrs|tractlon|s F%r real-time
(2- thlenylﬁll H i ndol e- 7- car boxam
ayeaforaah{imepsings s, RfTo?ﬁ;R}aSw (PrlE defertiqn of U.S.
)-5-(3-thienyl)-1Hindol e-7- carboxam de;
PRRSV(\%sfﬂruﬂﬂe@hﬁ Myirdcods nt. (JafitBersburg, MD) and used to detect PRRSV RNA.
-pyrrolidinyl)propyl]sulfonyl}-4-piperidinyl)-1
e and primers were designed from the 3’
A mlﬂ'ﬂg% bzmﬁﬁgam no;@pﬁg}&lﬁ%]séséﬁofbonyl }p- 4- pi peri di n%/nl ) - 5-

untrag)]][agfd (r%/‘gs)@? &M?‘% gﬁréo n?](r)eg%on(?@/ ATy 1%%(‘{%'&1%%Bank isolates and based

-pyrrolidinyl)pro ] sul fonyl }-4-piperidinyl)-1 .
on cqsisercyod eneaszo% gd;kﬁl%p(j@)er 511({ aro {qg}q)rbh }eyﬁlsﬂ&}g/ (Ri\IA was transcribed
{3 (1 |
in a silpl€ fubk usinpy 3 pi ogtipisvdlfiume yohsidting qfdieiraéany 1)S. PRRSV Master Mix
H 1 ndol e- 7- car boxam de;

|
(18. ﬂlﬁ\%ﬁ:&% 3 %( %ﬁligﬁiep%llxggb nq @g@gﬁé 0B i 4) 26F BATARIARNA. The
1H i ndol e-

reacthp tLl?F?JIWﬁéer }O@ae]cp n &M Sma?{ éycle I[I¢3 bfock (Cepheid, Sunnyvale, CA) and

-yl)pro sul fon 4- pi peri di nyl)-5-pheny
soﬁWZ s&gm?o%“ u@wsmxéeﬁ%cd@ngve?qw {qraﬁtoaa@%aﬁyawavqn of the baseline with
H azepin-1
-yl ) propyl ] sul fonyl }-4-piperidinyl)-5-phenyl -
H i ndol e- 7- carboxam de; 3-(1 -{[3-(4-{2-[(1
- met hyl et hyl ) ami no] - 2- oxoet hyl } -
-p|peraZ|nyl)propyl]sulfonyl} 4-

I s — I L Y ~ ya
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7- car boxam de;
5-(3-{[ (1- net hyl et hyl ) am no] net hyl } phenyl )-3-(1-{[ 3-(m
werdoglodtsyy propyl ] sul fonyl }-4- piperidinyl)-1 PCT/US2005/033760

H i ndol e- 7- car boxam de;
3-(1-{[3- (et hyl oxy) propyl ] sul fonyl } - 4- pi peri di nyl)-5-
{3-[ (propyl anm no) net hyl ] phed§l } -1 Hi ndol e-
7- car boxam de;

the birkEruid btk tian sy drixyg@mapysicleapiogednrediisistodaiie i Jor 38qCseconds, |
-{[3 (nethyloxy)propyl]sulfonyl} 4- piperidinyl)-1 '

ox o BB Bl B B T dhaosery P g pesgnfyen e o
3- (et hyl ox ropyl ] sul f onyl er|d I

60 sqqondrﬁdoA)éE@ Zr)ggoé@géy#sd@nslder%d}posmvg i the cyc]eyth)reshold (Ct) level was
5-13-({[ 2- (net hyl oxy) et hyl ] am no} net hyl ) phenyl ] -3-(1-{ _

obtaih@t 4tned hyyobosy Jor quattilsiohf laroyt ameunts pieserialilingilyted.in vitro transcript
H i ndol e- 7- car boxam de;

d | '
RNA[S];Q;()?uc{t [(é]%i g?(y'tg]ﬁ}gggllﬁgp?’%%ﬁ;éﬂﬂlj\% gée/érdl}tgrgﬁsw)afe Sstadddrd curve.

Copyém[ %on(:ﬁtgat]c) ﬁt&: B%Oﬁvrnoss(}llp eg meﬁeo ete d)ballmear ﬁxtrgpc(l_altlon ofthe |
[ 3- (et hyl oxy) propyl ] sul fonyl } erdnl
Ct va{-luQSr}é@ted a%am@)a( gk@%@ éen%entratlon of the ZPUD TR tlrauscnpt product
5-[3-({[ 2- (et hyl oxy) et hyl ] ami no} net hyl ) phenyl ] - 3-(1-{[
Antild Wedabylemiey) pr opyl ] sul fonyl } - 4- piperidinyl)-1
H-|ndole 7 car boxam de;

%‘Fﬂ S 3‘7%@9&9&?&%5} PUIthAME theAHBIdDREk @I FRRS EBISA 2XR
(INQI:}_%{)?E%@OQEJ pl%sa&geg}@ﬂ%kgg/fm ac}:gr%mgyto he manufacturer sinstructions. PRRSV

3 (et hyl ox ro sul fonyl }-4-pi peridin
prote[ngsme[c[ CZE%,IS@Aefq)l{ a]hyﬁep p was perfo¥m}ed wu% rgcombma ¥1solate VR2332

furanyl nmet hyl ] am no} net hyI ) phenyl]-1 -
nuclddchpid(¢) shdamnbencarildeptebr 4 Gsp #) (vhicB)wete expressed in BL21 (DE3)-RP
, 2-di met hyl propyl ] am no} net hyl ) phenyl ]-3-(1
cells'gl_é r%g%{ﬂ?as %%hp‘?f%éﬁi SRy b]i?lﬂélt)%@)ﬂl&lon ArofdiReédndiAE lan hmino terminal
car boxam de;

myc-ltqéagl_d%%gr%f)éy ma% 6& H% H%l yb% E}X%eh%%té‘ % & e@l’ell}é%ﬁ%p(y 1 M Tris

t hyl | f 4- di
HCl,l(-pn}g ﬁdi/; |6gx7g1§1;;$cgmbsu on @i)TA gllaf SCE]{JStICC? ¥o a concentratlon of 3 mg/ml.
-{[3- (nethyloxy)propyI]SU|fonyI} 4-pi peridinyl)-5-]3-(
DTT{Wds hd&dtd 30@mB4 aitd themtlimdrpr ofiltelatthrokhed 4§ linpnempiape 1R educed
H i ndol e- 7- car boxami de;

protk]g N %)% %ﬁé{d&h@e@&hﬁ@bﬁ%?ﬂbb)ﬂﬂ Tiyd Hem greRevhyl) pagivihe, 8 mM
omd}q_nglggjéqtgxy) Ml F@%Lﬁﬁf | %npﬁ\l/l} _egétgtiilp A W6 R/}/le)ubélptin, and 1 mM PMSF),

5-(3-{[(4- hydroxybutyl)anlno]nethyl}ph
filtergd 0.2 Benf) enfl[sBrredret éryighi y The pwyfiddsprbfeamyny cancentrated by tangential
pi peri di nyl)-1Hindol e- 7- car boxam de;

| | Cl,
ﬂowggt(r%ttc%n Z@elglgﬁ | I@ﬁﬁ%@?ﬁgéﬁﬁswg]ﬁlgg%ékydﬁ;ﬁzﬁn?r a')gﬁlﬂn@MO)mIﬁ TrisH

pH g;() r<?tlf,1§s (VY'FE‘? rﬁb }%531)0& %Qﬂlgﬂlzﬁony ?anillyzer with &he Pfgtmg LabChip.
(3 {[(2 pyrldlnylrre I)amno]rrethyl}phenyl) 1

Purified pmtﬂilesdlun@mbwaﬁﬁoa@y at—8
3-(1-{[3- (nethyloxy)propyl]sulfonyl} 4- pi peri di nyl) - 5-
( 3ptdiempishydifie-HIIORS Aveke petibanddby rehtiyd hpbwetiyd )pldtes with 100 ng
H- i ndol e- 7- car boxami de;

reco %ﬁ) r{af]é(g %)i'.’)’eﬁ% fn clag%?) %%g%ﬁ ?PS‘I[?{ W})LPYSH i %iéér ?Pg%}%}%r): bidicked with

H- i ndol e- 7- car boxam de;

{[3 (et hyl oxy)propyl]sulfonyl} 4-pi peridinyl)-5-(2-t
ienyl)-1 Hindol e-7-carboxam de; 3-(1

{[3 (ethyloxy)propyl]sulfonyl} 4-piperidinyl)-5-(2-th
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heteroaryl, C| -CQ al kyl ene-heteroaryl,

hqt er ocycl oal kyl, C| -Cg al kyl ene-het erocycl oal kyl ,
w@2e08084p¢9 oal kyl , C|-Cg al kyl ene- C*Cycycl oal kpCT/UEH05/033760

Cycycl oal kenyl, or C|-Cg al kyl ene-Cs-Cycycl oal kenyl ;

R3 is NRaRb, optionally substituted heterocycl oal kyl,

or optionally substituted hetéeroaryl; where said

het er ocycl oal kyl and heteroaryl are optionally

2.5% nbasfai drytreidk w pliosphae-boffeded selisubmttaihingtk K6 Tween 20 (PBST). One

i ndependently selected fromthe group consisting of:

hund?&d Rgl ofhett: %@%%@Rgbi‘éélmén&éga ﬁl@dt@e@éffs%g\b&é@bﬁ%  after which

p]ate]wxﬁﬁej H%?NB\‘%ESB Sﬁ%‘ﬂé 51%?0@9%@31%&% Eﬁecgfsq(lw mCl{Hatl@éWIth horseradish
al kyl substituted with one to three substituents
perox iaeseidiesstady seasant swiner febhhepey grleghy chains i(KPLngaithersburg MD)
NRaRb, ORc, C(O) NRaRb, C3-Cg cycl oal kyl,
dilutbé tl 5000 Vol Dhbkly ifollcawed tphemping 4od| co-ld:‘gidvallopmleklyMth Tod i of TMB
-Cg hal oal kyl substituted with one to three ,
subsgrgl?g\gﬂ] ﬁlgéagubﬁ‘sd\%}% @%%ngc\yma@ gf ﬂ%ﬁ%&‘f’ﬁ%‘e.‘%g B&1 S6RYRere read at 450
cycl oal kyl, heterocycl oal kyl, and phenyl;
heterocycloalkyl het erocycl oal kyl substituted with
one to three substituents i ndependently sel ected from
Bodx Weightsoup consisting of: halo, ORc, haloal kyl, CN, and
SO2 Ri; phenyl, and phenyl substituted with one to
t hAadlepi guba’e iwteti@atl snidayle gasttiyiolf ytud el andtded 49 (emdhof kady). Pigs were
group consisting of: halo, ORc, haloal kyl, CN, and SO2

weighkd ofdf Boﬁ%]? %]écﬂgﬁﬁe@%gﬂtbhieny %9%9‘? Wie C%W Tﬂaﬁ1x9m %H@del 615XL,

consi st ng 0]

bstit ne to e substl ents
Weigfiapun s TRl The SaRives hbaisdasheret ey 4 weights prior
halo, CN, C(ONH2 , N(CH3 )2 , SC2 Ri, (O ORb,

to and(afis) Gc)U®, ORc 1 SRe, C3-C7 cycloal kyl, G-j -Cg

hal oal kyl , heterocycloalkyl, phenyl , and heteroaryl;
ClinfehEStbles phenyl substituted with one to three
substituents independently sel ected fromthegroup

Co@ﬁ'&&wy%{éh@ﬁh@y ea‘?:ﬁ @ai co?&i & EX/EKFﬁgm—lan o &espiratory signs,

hal oal eteroa and
beha Qb LGN BE FRACB AR PEALT fsﬁo e FP BRI o R animal was
consisting of: halo, oxo, G\ -CQ alKkyl, C—| - CQ

. givelnakenae Rf/threeNmRXinED @hmmly]lnesm@s ageaie npqerag adgadymimal received a

cycl oal kyl, C3-C7 cycl oal kyl substituted with one to

scord bf ER &amp&tsiffcme all aninpdependied id shesaldyotad shsmined kethe Iowa State
group consisting of: halo, oxo, C| -Cg alkyl, C -Cg

f

Um"ﬁiﬂ 8?2%%‘% a'a’?% by SRR A N en,

I qpe t ree s stltuents |ndependently sel ect ed

i g of: halo, oxo, CG] -Cg
al kyl , %h Cg hal oal kyl, NH2, heteroaryl, ORc and
NRARGMpEREhIURE fram ieaclepigrivhsriited wish nfanotfe tdpe of necropsy for
group consisting of: H C1-C3 alkyl, and C3-

testiy 6y daayibhistealdmikey asd hﬁdegteqpcbemahmna&inem @€bidns wanipadble with
group consisting of: H GCj-Cg alkyl, C] -Cg alkyl

r

PRRSESH WAL ot B Rcd By W58 S U MBS Syetcingr Diagnotic Lob
oH, C3-Cg cycloalkyl, phenyl , heterocycl oal kyl , and
heteroaryl; Cj-Cg hanaIkyI, CG] -Cg hanaIkyI
substituted with one to three substituents

Statistivgégesient |y sel ected fromthe group consisting of:
OH, C3-Cg cycloal kyl, phenyl, heterocycloal kyl, and
heteroaryl; C -Cy cycloal kyl, C3-C7 cycl oal kyl
substituted with one to three C 1-C3 al kyl groups;
het er ocycl oal kyl, heterocycl oal kyl substituted with
one to three C—l C3 al kyl ~groups; aryl aryl

" .y o o
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and each Re is independently selected fromthe group

consisting of: G| -CQ alkyl and phenyl; or a
w@basmsseut i cal | y-acceptabl e salt, sol vate, orPCT/US2005/033760

pol ynor ph thereof. Another enbodi nent of the present

invention is a conmpound which is: 3-(1 -{[2-(1

, 3-di oxo-1 : 17

, 3-di hydr o- 2Hi soi ndol - 2-yl ) et hyl ] sul f onyl } - 4- pi peri di

nw1) d&a ph&syimpbrtell Nl 8AS Aveedob B@Enifatedata management and analysis.

3-{1-[(2-am noet hyl)sul fonyl ] -4-piperidinyl}-5-phenyl -

Sumﬂ'rﬁ))zﬂéigltlgs trﬁ ]%) ?ﬂe %@and%rd(d]eviation standard error, median and frequency

it hyl

dlstn% y 01% nw? @ger I tg%i E%‘Am%gomg \%liabjles as appropriate. Weight, RT-PCR, and
3- (di nmet hyl am no) propyl ] sul fon 4- pi peri di nyl
Log,p%‘%@;mnlldaw i)\/mtmm@.l}zzg@ @5&]91% 6§’}_A( rpovgrall dlffer)énc):es among the
-{[3-(4-nethyl -
treatmBhtP08EI Myth) I&ﬁﬂ)ﬂy& ksstihg dovy Hiffedenpespbetivden treatment groups by Least
nyl)-5-phenyl -1 /-/-indol e-7- carboxam de; :
Signﬁ?c%‘t%]}’flgmﬁc S’Itest{‘[xl?l’t @sf rdifferences between groups werede51gnedastwo -sided
I nyl) propyl fony i- 4-pi perrdi hyl) -
dol e- 7- car box
3 -4=pi peri di ny
tests DYHEERGES (e RRBIBTA A B AR 5 24551 per i ny!
) 5-phenyl -1 /-/-indol &-7-car boxam de; or
@meﬁyhar@e@ wer¢ p@pdetto the data to facilitate correlation analyses. The Log,,
-pyrrolidinyl)propyl]sulfonyl}-4-piperidi nyl)-1
TCID /i ivakhes Hstéd sarhoX artedkes tool.0.aNpfaiveRGeRCRoaley were set to 1.0 and
acceptabl e salt thereof.Terns and Definitions "Al kyl"

all RTSPER %al‘ilgs @el%%%l@ltlfe‘a lﬁb@h%ﬂﬁg% 6N Bash QWb@ﬂ)r& E'r%lysgg Control

Speci f mber  of er atoms. For exanp e, G

orouaI ql%t% r ef galqgmcl%ldﬁ@}natb? %{)% at]?o:é)%nglggeggg %%rpf)r eacfa)p16g were converted

substituted with one or nore substituents as defined

to atapp¥imand Righ WpAeLRs Guaye BENS trapgzgital syleprarsa Heyer the curve was

Represent ati ve branched al kyl groups have one, two, or
compiédfer thieantiasudyAekyd, francthedies ohetrimtion tetdyl s, alpxi ﬁrp)yllday 15 to the
(n-propyl and isopropyl), butyl (n-butyl, isobutyl,

last @Jggrv‘éxﬁ@}‘ tath)ughRﬁ)‘N LS eﬁﬁfe%ﬁﬂfy)ﬂenoﬂ ﬁod%%% th res.

neopentyl), hexyl kyl'ene" when used one or
in fornrng other groups (suoh as the G-Cg
al kyl eneheteroaryl, C - -Cg al kyl ene-heterocycl oal kyl ,

Cj-Cg al kyl ene- Cﬁcycycloalkyl and G)-Cg

. Resudfsky| ene- Cs- Cycycl oal kenyl groups) refers to a

saturated dival ent hydrocarbon chain having the
Virus pekitbi edd Magh dICIDE /miaploetfiations. For exanple, C] -Cg
aI kyI ene refers to an al kyl ene group having from1l to

IxpB5REBN (A daY bEHEecBbR HO nifRYs tbRePPdsitPRabt BRRSV. At 1 day
stit utped wth oné or nore substituents as defined

Iene €
afterp@mgaémﬁ"gftr bR Re AR Rt S OSﬁ’eYs?&ﬁ‘ﬂféﬂ Hggrever, ot
or three br anches Al kyl ene | ncI udes et hyl e
dayseftpyingaston pi apyaribatvRrpndisyadenidh eld lﬁoé%sr wpbﬁ%)solate 17198-6,
butyl ene (n-butyl ene, isobutylene, and t-butyl ene),
werep@nisybsitiee Qvﬁt}1pmmhyd)§51”ECID5§/n¢oaiwd Ieng'ngémm 2.1 (SDSU-73) to 3.9 (MN
neopentyl ene), and hexyl ene. "Alkenyl" refers to an

184)Y 'Eﬁﬁc‘onrQstt,%ilmﬂg rn%@l’a@&ﬂvfﬂh é‘t'té‘]uﬁ‘t@& i dthtdshPers RAFbIMNAI9 Begative by cell
nurrber of

nber atons and having one or nore

culﬂ&%ra ?@?r%égg%dg %F{Véﬁes;f nrnlgfgw} rIye%( ;?leglqg‘éﬁr%rmg frrom 3.6 to 4.6 log,,
having from2 to 6 nenber atons. I n_certain

TCliantelovare attained qreday 7 Br dpoT e eoialcnhisobiicse dyakan 1 7198-6 peaked
doubl e bond within the chain. In other enodi nents,
al kenyl groups have nore than one carbon-carbon doubl e
bond within the chain. Al kenyl groups may be
optionally substituted with one or nore substituents
as deflned hereln Alkenyl ~groups may be straight or

T
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enanti omer was enriched such that it constitutes 95%
of the product, then the enantioneric excess would be
w@OMseR3(2 he anount of the enriched enanti omerpPCPEBE3%005/033760
m nus the anmount of the other enantioner, 5%.
"Enantionerically pure" refers to products whose
enanti onmeric excess is 99% 88 or greater. "Half-life"
( or "half-lives") refers to the tine required for
on ddyal 5. Tiferdregiagrtineyr @fabave i g, @ACIDt/ml frealt virvient wirhstgooups for 21
anot her chem cally distinct specie in vitro or in :
days ¥kc}’e§t for &l 122- 1ﬁﬁfsﬁﬁI%)é)ésgwﬁl@l?hmu@&%l(f\@ﬂ‘la@ﬁ:lvelf l.uoro,

rono | oal kyl " refers to an al kyl

e n_ at ast one b
e R T BRPRESY S e tower
hal o. Hal oal kyl includes trifluoronmethyl. "Heteroaryl
than ineffigs moewatgd wathoratand fieldigolatsht AheioyP Means af the ar4enuated isolates
het eroat ons as nmenber atons in the ring. Heteroaryl
peak@l @Ufisrs @bl @lop Iogenbae thdyseak of chedlethestodtuwdent igayupciitat. aTime Abst-1
different heteroatons. Heteroaryl groups may be

1so1afépw1mfiﬁé l»y eﬁﬁ&hﬁ&f dayt3 swriobulan@n QpasHRU&E reRsItkd. U&%mac ® PRRS

erel n. "Het eroaryl groups are nDnocyc IC

tens .or are fus 0
MLV, wﬁ%mgﬁwﬁ@d%mwswaan?qhelﬁﬁwéf?ww’@%g Jot déngelvac@
menber atoms. Bicyclic heteroaryl rings have from
PRRS ATRevasied between. 0-Bard) ERilegnEEHYso/BH yIont g s Pt lfd&enuated isolate
t hose rings wherein phenyl and a nonocyclic
virusbetvereany edcoedrby fromi segima b eradal 26 hed Vinis was gecavened didm only two of
spiro, or bridged bicyclic ring system and those

the virh RS MREBIe %‘l’& Wﬂéj)ﬁ‘}é’&]mi‘éct@@ 5181 1O DR4-infed b aPi tirough day 35 (also

nDnocyc Ic C cycloalkenyl heterocyc oal kyl,
showg‘%p it qgoﬁ %/ :lydﬁle@%%%%&ﬁac%ntvﬁgﬁnﬁc yﬁ@%?&at alf%lggs 42 and 49,
i ncludes pyrroly pyrazoly i m dazol yI oxazol yI
i sOxerald) the momwlglzlg]ptyqsolatpsswpm o&g@]vgcﬂ to 5ep ccﬁtfyfaster and to higher titers
furazanyl, thienyl, triazolyl, pyridinyl, pyrimdinyl,
in pigythasl ala'renthb att@ma&ﬂiimtdttes.t]?iigaﬁifﬂyéd wttbtlﬁﬂ‘zﬁl\hy&t isolate, in particular,
i ndol yl', isoindolyl, indolizinyl, indazolyl, purinyl,

shovﬂ:H'a%W @Mfdunépéz%@ li‘ﬂ {‘191!@ 1@I¥]|10at1€h' b@@ﬁﬁh? B¥fore @Hyi m%dcﬂmg,a peak of
teridinyl, ci nno i nyl en2| m dazo benopyr anyl ,

over ggsn]g)gto ﬁ@@hul (n);z (%ﬁn eé ?@?%@p:éé ¥ 1’1a steeghly decreased but

napt hyridinyl. "Heter oaton1 refers. to a.n

still @aﬁmmd a sgnifisap Aiskenier (rest <Ol s aklwtherﬁﬁaé?%oq dpys 28 and
a saturated or unsaturated ring containing from1 to 4

35. heimilaatendsvaasbseevdian adtod e iemairiieg virdignt gHoupsyramely VR2332, JA
het erocycl oal kyl rings are not aromatic.

142, 'S@S@’pﬁ)ﬁ% t‘l’h@b&yl'(s& PigPH). PstiAfeblcd 9/itk0I7¢98-BIBIGRA] the same general
het'er oat om may contain ‘di fTerent heteroatons.

wend R G E N SRS B BB RS RREYY S

Het er ocycl oal ky]| rou s are nmonocyclic rin
ha@revgs Pf pigs adrii ﬁﬁ@ﬁﬂ&iﬁ&%swte&(m&l‘éﬁ@g‘%@@égﬂrﬁ\h Ingelvac®
group can be the blcycllc ring system

PRREecHhydd gitsptjuiotiowede diffaterd érehdi Thendhodiedemialerate increase in viral
het erocycl oal kyl is saturated. In other enbodi nents,

titer B@%lﬁﬁlﬁ Xfiéﬁﬁ:y Kthatl r§ad}5@§ Qb@él@ﬁ&@e&ﬂ&ay@ gtandl@@h ivéral titer more than
ero ycl oa i nclud es pyrrolldlny ,

B e T T —

pyrazolidinyl, oxazolldlnyl t hi azol i di nyl,

pi peri di nyl, honDpiperidinyI, pi perazinyl,

nDrphoIinyI, t hi anor phol i nyl, 1, 3- di oxol anyl,

1, 3-di oxanyl, 1, 4-dioxanyl, 1, 3-oxathiol anyl,
1,3-oxathianyl, 1, 3-dithianyl, and azetidinyl. "Menber
atons" refers to the atomor atons that forma chain
or r|ng VMere hor e than one nenber atomis present in

o I .
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EDC (1-[3-di met hyl am no) propyl]-3-ethyl carbodiimde
hydr ochl ori de); BOC (tert-butyl oxycarbonyl); FMOC

w@ e0blossneny| net hoxycar bonyl ); DCC PCT/US2005/033760
(di cycl ohexyl carbodiim de); CBZ (benzyl oxycarbonyl);
Ac (acetyl); atm (atnosphere); TMSE
(2-(trinethylsilyl)ethyl); T86 (trinmethyl silyl); TIPS
(triisopropylsilyl); TBS (f-butyldinethylsilyl); DVAP

MN 1%4-idFereidrdasTi TieRitérs Bbseeyed iBBRs¢ bivanunted sepasireadrbupsithgn declined

ATP (aden03|ne trlphosphate) HRP (horseradi sh
@/EEM ecco's nodified Eagle nedium;
toze]&P{ l% E p¥ essure tq\)wd chromat ogr aphy) ; BOP

( f@;&écq%’fgﬁﬂnﬁﬁ )f}f’raﬁ%}glm fg%‘ﬂ Pﬁ%ﬁ‘o Z’s%fond expgsqllré) Ccheré:3 1)s a verEffAéep increase
HBTU( O Benzotri azol e-1

in the yiral Kitexs IV thivatterslatedrgseunsl WheraasUhn sitalen @ pershe W fmradler increase
HEPES (4-(2- hydroxyet hyl) - 1-pi perazi ne et hane sul fonic

or nodgtidise DBPAFOHE RNy, A0S Had rytiteradt 308 fogh NGB dafuumfienghe second
HNO3) ; EDTA (et hyl enedi am netetraacetic acid); TMEDA '

| expo§ e Ny redy Mf\lelt84$§§tal?¥é\ﬁ of%el%t hapeth@tiBfiatedBsups peaked three days

br onosucci ni (O (7azabenzobenzotri‘azol -1
tra

aﬂerl‘u‘@ ?fglF’S}ﬂ%B‘?p edyie W%BF%EA E%qrvégo‘ﬂr%y‘i“&lﬂlgh%p afier the second
lmes (1,3-Bis(2,4,6-trinethyl phenyl}l m dazol i um
exposiit oas d S2; loghpgsen (hrqe days after exposure in JA 142.
, 1' - bi s(di phenyl phosphi no) ferrocene); CLR (Controlled
Vuud-cﬁh@zhﬁt:&lmh Beraill Ofe REPCANI S (N-i odsucci ni mide). All
references to ether are to diethyl ether and brine

ref Qlefs § n@nﬁ?@vgﬁr aaﬁs%%e?éi}hﬁ‘?r%%ysrgél WinkORT PCR\NA e it RS possible that

conpounds ‘accor ng to fornulae I and la may contain

growg\h?r} gp@r%eeg?s aaﬁ%f t %m%ete tﬁté? £1rs§{%tes a efé%xrx { eIgT tP?JRaf?ng%t be a more

i ndi vi dual enanti omer s, dlastereoners or oth

‘sensigyemeaiusoher Ziovtlbemeslls §r Vg A ey nihBigeb m"@ﬁ? gXgpsure groups

centers, such as chiral carbon atons, may al so be
show{éﬂ%Sc&ﬁlhaﬂiminareastbﬁltaivtet@etcommhaia’xm @mda@l kyhd git groups YWedkea above 8
the stereochem stry of a chiral center present in

]ogs/E‘ff e da &ndinhas. Ofhd AnfeMt &PEEIE 2to r‘ﬁtcro%érwaﬁons then gradually
Iistrated herein. is not speC|f|e e structure is

to enco reoi s
taperleﬁi Q?}n ﬁrgggle ﬁlgﬂ*@&s elrﬁﬁ\ g orﬁ%c in Songg}g%\}l | ng%‘b 4 fl%%s/m1 l:g/ day 49.
| and la containing one or nore chiral cen}
usBhe aenuatedniselais RnpsES, ZreHBN FhOKEE £ darely lesh rdlrad‘ﬂ%tf increase in
m xtures, or as enantionerically pure individual
concéiitedten s aKe6 Begah v dayal arsttbe eeiaps gEIUP tivdr navar osgoberhat exceeded
according to fornulae I and la which contain one or

7 IO@E%IQ?ZWEW]& Coh&RiEholtBdbsBR el &8P teesttchMatb® ekpskre groups were

those skilled in the art. For exanple, suc

mainaqlggc{ gttr@bqtgagﬁér] b\%lscg]rorwlgre)g ggvﬁ,tp PL (ra:llr} el }érvfag.{ E‘M 'th%r\NQJks following the
derivatives; (2) by selective reaction w.t

expostrer dbe SopALEETNE Brimarlyehe to sparadicaliydiigh b%)ueé*ﬁﬁ asipgiepis. The
oxi dation or reduction; or (3) by gas-liquid or liquid

thredélﬁtl‘eﬁlﬁmédm'gdslaﬁleypdsnreagm&psraﬁ peakediondiffeeatt daysof thextudp! €he Ingelvac®
on a chiral support such as silica with a bound chiral

! pPrerenefiffora, tihiobahl 9ald4ens, thd Mielvac® PRRS
PRRS) MFW%BQ? ?‘?“é‘gﬁ% apprlemoat e tﬁat wher e?t he ]dggervggl

stere0| 0 n not
ATP@;owaEqﬁﬁéSiggM o Ba ek Bl Fgﬁgeé’%‘*%gfv‘fgg%l on day
further step is required to l'i berate the desired
35, whigkmratthe blghest diacichicred by pe gitgisdsiselaly (big- 2)- Add‘tlona”y’ the
synt hesi zed by asymmetric synthesis using optically
active reagents, substrates, catal ysts or solvents, or
by converting one enantionmer to the other by
asymmetric transformati on. The conpounds according to
fornulae I and Ia may also contaln double bonds or

o, e s o o,
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met hoxybenzoate, mandel ate, tannate, formate,

stearate, ascorbate, palmtate, oleate, pyruvate,
w@20004a34319 mal onate, |aurate, glutarate, gl utanBtBUS2005/033760

estol ate, nethanesul fonate (nesyl ate), ethanesul fonate

(esylate), 2-hydroxyethanesul fonate, benzenesul fonate

(besyl ate), p-am nobenzenesaDdf onat e,

p-tol uenesul fonate (tosylate), and napthal ene- 2-

average|chpGatatfs oP IR ikdneiigdlaté Boupemwerd cosep@drid e Gignifiantly higher
invention" neans both the conpounds according to -

e t

(P<0 0(3 mséh?ﬁeé\ ?{k% cp %&E}gt&%gﬁfntﬁgﬁ{t@% d 1%(?15% r%i/ou%g %ﬁ@‘éﬁbj £nd 15, but
eX|st in solid or n th solid state

on dgp b ayerase CoRenR Rl ﬁa'gsﬂe jydte reins oy ?l@HQC%’?‘Y lower
noncrystalline form or as a mxture thereof. For

(P<0d0irmo s of thetdteniatedeinelpiergrodnst are in crystalline
form the skilled artisan will appreciate that

Herdohak@erast EXsl I yxraccept abl e 'sol vates may be forned
wherei n sol vent nol ecul es are incorporated into the

¢ rxg‘tsﬁh\lwln\r/@ k%tﬂ Gie Fidfo Wﬁ‘ﬁeakéshgﬁste' 1%” Rﬁ@l\/\’ 3 Efeasured by

nay I nvo aqueous solvents such as et ano

At I TG TR S R——

solvent that is incorporated into the crystalline
averdgas rosc@boBoihedl eeutoffdored positaearsylison ey ol K pentragiahejajtenuated
incorporated into the crystalline lattice are

isolate¥eRp & oliPd @i dg@6lwtiR nagativeyinld 4l Bisee grdtpd rahased betdwitle until after
stol chionetric hydr at es as well as conpositions

day F° ﬁth%éﬂe%éq\gﬂc@ﬁkﬁ v 1 eg§1v9{| DYRRY ATF%?odth gWéd%51t1ve results

i'nclu suc | ed arti san w

t her ap i ate ertaln com
o LT PR 5L Gt SBPY SD A PIRRE S PHS OV Eavwgday a2
the various solvates thereof, may exhibit poly hi sm
(i Tnecompaeing disduimayaliresponsaaf gropngiinficeied Mtlthdﬂlgldéqnélsp‘%ﬁé or the pool
structures). These different crystalline forns are
to grbvfiiisadull stek At Emate doyaney; fiiveas clekhthat the &ireticnand magnitude of the
includes all such polynorphs. Pol ymorphs have the sane

antlb%ag pés?@“se %%&%blta{eg Vifilhe ﬂ:'vf:lfo? R/n Efhid) B&lﬁbﬁ‘lgrly between 14 and 35 days

rca arrangenent and ot her eSCYIptIVG

erti the cry, st at
st ARG B TP PP AL g e
as shape, density, hardness, defornablllty stabl ]y
and lawepraliantilsidytréspAniss éﬁ@mm@%bypame § pRIppATSORSQfities ¢13ﬁk®P RSELISA
exhibit different nelting points, IR spectra, and
2XRXS/P aatiop @vdekr dindsftinadon orR PRARe rhigs. 4whd £ khavathattbe ngreolral antibody
for identification. The skilled artisan wl|

resp@ﬁ@ & 91'0951? aE%@{/ate‘a' WHE VR 10RP bYEMNLP RAtIEBYu BEp Pl dv@e 8 correlation

exa changi ng or adjusting the reaction

oGO R s P P 2050 B PR, (ARG vy
sol vent Gviﬂr esult i nkgol ynorphs. I n addition,

significkytitpt B0ty cagivasaankioresver, atsnreted ity bondew antibody responses
pol ynmor ph under certain conditions. Conpound

and V& Pedde] whdteasherutapolatedshow Higli espamsent i on nay be
made by a variety of methods, including standard

PRRSPOIL LY e YERicqVi ously defined variable will
cont i nue ave the previously defined neaning unless

ot herw se lndl ate ustrative genera nt het
et s el moght ipla BRI HB RS R S bRBS v inocula
of the invention are prepared in the Exanples
and kwuetiabimQemgusspriseso thefantipadyaiers agaiastN, thappajos structural protein, and
prepared, for exanple, according to Schenes 1, 2, and
3 depicted below. Conditions: a) (BQOC) 20, THF; b)
S-BuLi, ClCO2Me, TMEDA, Et20 c¢) Nbronosucci ni m de,
Met hyl ene chloride; d) TFA, e) M2, THF; f) Li OH,
I\/b(]—| vvat er; g) ZYB(OR) 2, | nes- HCI Pd(OAc) 2

. 1.\ 1T 1A= 1 A IS [ —— N LN
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The preparation of C3 am no indoles can be

acconplished via nitration and subsequent reduction.
wab@eodssver sion of 4 to 7 is perforned via trerCTBRL005/033760

with sodiumnitrite in the presence of acetic acid.

Reduction of the C3 nitro group to the am no can be

acconpl i shed usi ng-sodi um di2i hi onite. Subsequent

transformati on of the am ne function to either the

nsp 45aH dsosmtial e ngnoramhstencdiraRtoease, Werepleteframed dFigl 6aillnsteates that the

appropriate sulfonyl or acid chloride or acid

kinetggtﬁyﬁ%e Bgaﬁg{apﬁé antiN r#\g Hes s SR Be AEArR} iah ] fnhg fg%iﬂs bg}gigs, with

san t upon conversion to either the sul fonam

r..amd 4 the resul ti.ng progdu requi e ..
o peef i onces LS SO T € 5 O RP LT (Y B B8 i e tevels
limted to suitable protecting and functional group
were meatitpinbd ot e skghilyrbshieeenclas 44 a4l 4hi nes/ al cohol's R5. 12
Conditions: a) N-iodosuccinimde, CH2C 2; b) VUB(OR) 2,
Pd (1Peh@) ghituds 28GR rdspbnscdfarxank, isolate ewgs simikR4 @ thafEAund in the
Met hyl ene chloride (or) (R4)2q , DVAP, Methyl ene ' ~

Herd€HLiod i.[’ﬁ?(S%@lbl@?PZ)@Rrr@ﬁﬂt@?a@ﬂto%nﬁsteﬁr\@iﬁlﬂ{heﬂG\l‘mf Yifmih N®he lowest
preparation of compounds according to formula I

wher ej is a bhond and,V is aryl or hetergaryl...

peak §ire Aty 28 e posote M e S sy e P& a8Gble ifflates, and the
ot herwi se. The i ndol ecar boxani de 4 depicted as

highest tatlet Waptisitedin pigs infecsest with the highlyesdentddl 184 isglate Ry day 49 the
1. Reaction conditions are as descri bed above in the

anti-Naheneds dyavalet in dlherauis Exedt for M a8 4vinkd | thapprlesiggesting that the
that certain nodifications in the reaction conditions

hum@9AEYontERIGRL 1R 449D A u81iRASAY BlfRrent R dBFBRANA LIS Mfs survived
conmpounds of structure 12 can be conpleted by first

converting the starting i.ndolecarboxam de. ,
to day gpi"ﬁi gac_{nd)q lxge fwo W&%’%@hlggls 1€ %qt?cgléa{g@r:] gu%%eérsédgsdé%hgrsﬁjror at day
of illustration, a C3 iodide is shown in Schene 3.

49 inthe MVEY | 84 Ex9MPOf t he substituent U-V can be

acconplished via a transition netal nediated coupling
usABnghosh B E oy, thetleG cespahseso ngrtweosnbktanigel lyah fferent thawto N. No
an exanple of such a transformation, for the case in

anti-mpEARibIdF QA idtbQBd bdtore dy SUZUK bv&hIPS&pERERYdsMuch weaker, and no
reaction can be conpleted using a boronic ester or

B g B SRS T LTS g AORRRS Ly o

the am ne functiaon to either the sul fonan.de ot¢3%%$%fvhmnm

. MorggiveRthecmperigidp of thsranidishi4 IKSRMES WBHPeimsserided v

or acid chloride or acid anhydride of R4. It will be
The Rpneaitalv/®2 132, i4e4ZRINI184, aad thegwnl whiatll ggeinalent, with a peak at day
conversion to either the sulfonam de or am de of R4

FSHS BEdighe RE QLTS (ABYriSiBEUELIR al 80yl 4TS FvIREAb Bicahh@itude, time
28, f%’@‘%’ﬁei Thi s can i% . A HSIRGUEA af )L TR D e

I
rotectin d_functi. I [ ti ‘

courR R gt e P Pt PSR RS PP ST e that when

W || appreciate that if a substituent rrgeir | bed herei nh
exaniigingghe smeptat imRasuTgh £RRlyHe delpnion dis ot ELGYe campriea dhe Log,

herein, the substituent nmay be protected with a _
TCIBYnilakatag itpanbe stémipagthoreps nhadrrelatisn bigveen evelhef viremia and nsp 4

reaction conditions. The protecting group nay be

humb @RS Resforb] TREE &/aPBlsoVerl Mt R cHRBE! leonSERHMSRER the second
to provide a desired internediate or target compound. :

Sui tabl e protecti ups and the nethods for
exmﬁ?@f@é%yﬁgt%ﬁﬁﬁﬁ%p@ig%gcting di fferent substituents
using such suitable protecting groups are well known
Body weighiose skilled in the art; exanples of which may be
found in T. Geene and P. Wits, Protecting G oups in
Chem cal Synthesis (3rd ed.), John Wley & Sons, NY
(1999). In sone instances, a substituent may be
specifically selected to be reactive under the
reaction conditions used. Under these circunstances,

. o o o o
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treated; the duration of the treatnment; the nature of
concurrent therapy; the desired therapeutic effect;

w@naelod4seo f act ors, but can neverthel ess be r ouPCTEE3005/033760
determined by the skilled artisan. As used herein,
"patient"” refers to a human or other animal. The
conmpounds of the invention @Ry be adm ni stered by any
suitable route of adm nistration, including both

SYBte@dTives ASHTMifiS At Al ff@endengl tlieﬂﬂd:ahai/elgldmfﬁnﬁbfthé gmnps on day 0 of
Systeni c admnistration includes oral admnistration,

r -1 had th
e oG UALO RS, Bt bR RSB LAl A6 e
nhal ati on. Parenteral I efers to ro
highest mai 28k PO OTPS SEERTCAD ok EE LA ot rsieRege? s e conteol
by inhalation, and is typically qy I njection or
group (Fabid Hn AlRgoerdapAa) thadiern wsighis oToH therirugaiisolate exposure groups
i ntravenous, intranuscular, and subcutaneous injection

excep'trfof fHeU1 9816 drlpivaiel s@ganﬁ@tqaymm taghiheicohtral gronp i(Tiatde 3). The
the patient's |ungs whet her iInhaled through the nouth

mear %1%“%2%’9%&%&9?%82 GEREO: Ji%‘)ﬁf’%‘;‘%?éa‘f@ PRRSHLY d@ngelvac®
I ntraocul ar, iC, |ntrava% ﬁ tR@'ﬁn
PRR%M%W@HP%P?‘BW ZHHE WSRPBHRF }SFq‘tlh v ahfi n may be
adm ni stered once or according to a dosing regi nen
wherein a nunber of doses are administered at varying
intervals of tinme for a given period of tine. For
exanpl e, doses neyatie3 adviragsBetyeWeiphes, two, three, or
four times per day. Doses nay be adm nistered until
th ired therapeuticpgfdect igaaghieved or
ing%ggﬁitely to maintain the desired therapeutic
ef f\ged3zr Sui t abl e dosi ngenggi nens3*sdr a conpound of the
i nventi on depend on the pharmacoki netic properties of
t habgea®RRSAMLSUCh as &bsor pti o¥t.6*di stri bution, and
hal f-1ife, which can be determ ned by t'he skilled
artiadah. In addition, s@itable dbétng regi mens,
i ncluding the duration such regipens are admni stered,
formﬁhedhﬁgﬁﬁﬂ"of the i A¥éntion debend on the disorder
gg% treated t he severlﬁy of the,di sorder being
éb t he age and phﬁg cal corn |tion of the patient
behﬂg treated, the medi ¢ ? b histogy,.of the patient to
reated the nature of concurrent t herapy, the
egltherapeutlc eff@eet, and pike factors within
the now edge and expertise of the skilled artisan. It
W | {714% further understegd by susds*skilled artisans
that suitable dosing reginens nay require adjustnent
gi vewl*an i ndi vi dual patiéent' s regpdnse to the dosing
regi men or over tinme as individual patient needs
cha@meel Typi cal daily défiiges magd4fary dependi ng upon
the particular route of adm nistration chosen. Typica
dai Wyightorssig ks These wase zgl sieadfipanhdi €y snagsingpeap %Y rom 0. 001
*if@mﬁ@ﬁ’ﬁ“sﬁ@ﬂly %@‘VEJF"‘W E' ﬁa"lﬁ%‘ﬁ)esﬁérf’ﬁ’ﬁfm “Addi tional | y,

the h58 & g ‘?ﬁm? ég N]Em” mu( ?ggnlstered as

prp g“ﬂy%a‘tgn tm ﬁ“epé *HPSarEYR 5P conpound of
Sél ni 1cant] szq alhather rou I onal der i Vat ive of

the % h& on adntnlstratlon to a patient,

v tua %¥ Ilberates t he compound of the invention in

MU st rati on of a conpound of the |nvent|on as
a rodrug may enabl e the skill d ar |sa ) fl e R

refses IR@VEIALS GWI%SC%%@W%& AR oghitopr gF thE ufent exposure
conpound in vivo; (b) nodify the duration of action of

groupkrel £ ArpoSREUI 3, Wio] 84, @nd rtbel iPogl. t Abeser kigkgyorcpres j verre graintained

di stribution of the conpound in vivo; (d) nodify the
solubility of the conpound in vivo; and (e) overcone
or overcone a side effect or other difficulty
encountered with the conpound. Typical functiona
derlvatlves used to prepare prodrugs |nclude

g, o " o L I o
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patient by the desired route o f adm nistration. For
exanpl e, dosage forns include those adapted for (1)
Wo@e@bk/0a3m ni strati on such as tablets, capsul esPCT/US2005/033760

caplets, pills, troches, powders, syrups, elixers,
suspensi ons, solutions, emulsions, sachets, and
cachets; (2) parenteral adnihistration such as sterile
sol uti ons, suspensions, and powders for

througROANSE sthdy e tHeIrmhinampsgtonps bothdriiuléns knd bitematedehpeires, had -
transdermal patches; (4) rectal admnistration such as ‘

i iR Ll boP{hldatdi ehnag. @ i fch
cserBPRSLPUIGE o7 PIRBHIRN g g, A Rghior e changes

i e S e 4R 4§ L5 R 0T bl Rl dicd i
phar maceutical | y-acceptabl e excipients wll vary

the aggepigteditregtogosraundTgde ¢-cul ar dosage form chosen. In
addi tion, suitable pharnmaceutically-acceptable
exci pients may be chosen for a particular function
that they may serve in the conposition. For exanple,
certai n pharfededtVMondlity of Bige ptabEXpasiei pi ents may be
chosen for their ability to facilitate the production
of gdsupf or m dosagmtef or ms.  Cert ai nMortality Day(s) of Death(s)
phar maceuti cal | y-accept abl e exci pients nmay be chosen
for their ability to facilitate the production of
stabl e dosage M®23¥. Certain 0/10 N/A
pharjraceuti cal hyzaceeRkeML® exci@ients my be chasen
for their abilit¥ to facilitate e_@@rrying or,,
tramsporting t He %%npound or con% M€ of the
i nventi on once LaednacRiPRREAERN t 0 tWB® patient fromi@ne
organ, or porti t he body, t npbher organg ,9r
por??on of theségggg Certain AR 9,29
pharéraceut i cal I4pstdccept abl e exciPl®ents may be cWésen
for f£heir abiliyyiso enhance pati/antsoepnpl i anceis, 14,17, 23, 41
Sui t abl e pharnaceuticalIy-accept@gie ekcipientst
i ncltide the fo”Vﬁ@fng types of e pi ents: Diluents,
fillers, bindemso*di si ntegrants,s/lubiiicants, gl l12dunts?21,21
granyl ati ng ag coati ng agen},s« wetting agent
solvg%ts, co-sggéé%ts, suspendiﬁﬁi%gents, enuls?%?%rs,
sweet ners, flavoring agents, flavor masking agents,
col ori ng sggrniSRRANt | caki ng ageobt®y, henmect ants,
chel ating agents, plasticizer i sity increasing
agent s, gﬁ’?ﬁf nts, preserv ?@%ézﬁgstabilizers,

All d&ath§ haeduadit goupanete buibdteirtd modeagentesere Tdneumphiiatie gdkerairial pssamonia due

i, | . appreci . .certain

topRg%éW#ﬁé%ﬁ&?%aFtvﬁgééggtable exci pients may serve nore

* Deahis attribotedtobepteeitliporymamaVikeny PBRY ipscleineRér nat i ve functi ons

++ PPN BRI Roles L e excipient [ s present in
the formul ati on and what other ingredients are present
in the forrmulation. Skilled artisans possess the
know edge and skill in the art to enable themto
sel ect s(ihtablesitydfatinizelalisdasaivhyhighlyaptoatated veitic vipil doadyp<0.001
in appropriate anounts for use in the invention. In

- Lilch@dh), WREREWATEFR, QUADAMIH séREOWERBSHekhiabr Bk @roups infected
ﬁnvgggpﬁgggg to thg skf?led arg?saﬁ whi ch g@%cribe Broup

withm quq%]t tbgﬁ’lglgg%ﬁg&gﬁfct%g{)&e t‘ffé%'lé’é fdRn %P&Jpnaéfd,ba%d virus titration
pharmaceuti cal | y- accept abl e exci pi ents.  Exanpl es

indiqates] thatethrdeyeh §f aﬁe@loph\&%%@ét@m@gx hig ?l‘eﬁl?@égor(%\')ae%ber groups. The
Publ i shi ng Conpany), The Handbook of Pharnaceuti cal

diffefsddid invéml (0adwe detBubihedby RE-RCRivteedl)ess madked hdatHaotdbowRk) and the
of Pharnmaceuti cal Excipients (the Anmerican
Phar maceuti cal Association and the Pharnmaceuti cal
Press). The pharmaceutical conpositions of the
i nvention are prepared using techniques and net hods
known to those skilled in the art. Sone of the nethods
commonly used in the art are described in Rem ngton's

~ oy I 1 o / a A 1 -~ L ey
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cartridges, or blister packs for use in a nulti-dose
dry powder inhaler (MDPI). MDPlIs are inhalers wherein

wo b@oegicanent is conprised within a nulti-doBET/pszks/033760
contai ning (or otherwi se carrying) nultiple defined
doses (or parts thereof) of nedicanent. Wen the dry
powder is presented as a bl pgter pack, it conprises
multiple blisters for contai nnent of the medi canent in

correffi¥n Q%‘?dal tfl Qﬁs’\htﬁﬂ%l Rald Y RITSP@R Svak Yok Giah Wyth Firhg@atdn (=0.556
I'n regular fashion for eaSe of release of the

versug F_d(gg@‘rgespﬁcttlf\]%g’ € aql nlcaiésicr%?cieg l'“)ér%]g%'i Qﬁ:&ltﬁo tlﬁérgang‘XﬂQQhe death
di sc-formblister pack or the blist .

of twel piggfraan jbactenplnpneuBionia At PigsoHEH ‘W@l "W g %R&%\f nggative by
tape. Each capsule, cartridge, or blister may, for

immexaiplcRemivahsaimingd ef Ween tigMey ndGtiye ofirus Heoleorp emdh deadftime PCR
the invention. Aerosols may be formed by suspendi ng or

analygésSaQ’rRi tHé &Qnﬁle{é%'ﬂk%lf'E@o&fnv&ﬂéﬁm'b‘?ﬁ%@&‘k@ PRRS ELIBA DXR@r protein-
propel 'ant.” Suitabl e propellants include hal ocarbons,

spec1ag ELE&E@ :.}?ag? %’(pél?r}%g Bﬁécia ed ti[ at %'1]13; %gctgﬁeﬁ Sg‘thogens were present in animals

trichl orofl| uoronethane (prop eIIant 1?, _ .
that c@q@meépqyfqd@bdmthp&ﬁ@dy(té@sg lglge]ltp%ﬁuﬁn e 11%5: y attributed to secondary bacterial

di chl orotetrafl uoroet hane (propell ant
infectiddtjTdabest $)af | uor oet hane (HFA-134a), 1, 1-difl uoroethane

(HFA- 152a), difluoronethane (HFA-32),

pent af | uor oet hane (HFA-12), heptafl uoropropane

(HFA- 227a) , perfluoropropane per f | uor obut ane,

perfl uor . and pentane.
Aerosols?ggﬁé %mﬁoya coﬁgéund ?8§E§ i nvention will

typically be adn1 |stered to a patient via a er
Pig# JosE¥hmhal er %%E%¥;4§UCh devi ces are known tonﬁhdggﬂﬂm
ski asol may contain additional;

in th aer
993 phaihggeutlca %é%e“¥mgsé exci pients typically used

ogg WM tﬂeJ\% ForSuch, cg;%béc%fuﬁ‘ﬁ}og&ks& Plls%b;en&aimoéda cosol vent sa
and ot her excipients to inprove the physical stability

og3 Of NhecdRsimul atj 6enes kp. hicaye val ve performance, to 48
i mprove solubility, or to inprove taste. Suspensions
922 andss$) 18 i ONSPRRSYE b&iterig peeunatigfound of the invention 9
may al so be adm nistered to a patient via a nebulizer.
918 ThesSBsU ¥ent oPRﬁmapéhﬁbdﬁaa@@nt utilized for

nebul i zati on be any pharnmaceutical | y-acceptabl e
973 1i qiiNd8&uch aB andrictinglggdedds sal i ne, al cohols or 1
gl ycol s, e. et hanol , i sopropyl al cohol, glycerol, 14
992 pr opN She egBB?S“ﬂdPVEthylene gl ycol, etc. or
t her |ine solutions utilize salts mhlcQ7
980 dlsk#£§§|ltt|gﬁ%% ﬁ% Hﬂarnacologlcal activity after
971 ”kﬁJﬁErat'OBRR 8ol g ganic salts, such as al kali 23
metal or ammoni um hal ogen salts, e.g., sodium

95 Chl Qfj @&, pot agRé MEGhEoride or organic salts, such asi
pot assi um sodi um and amoni um salts or organi c acids,

976 €. Opeol @SCOr bi prRRCIA 4. Gistric acid, acetic acid, 12
tartaric acid, etc. may be used for this purpose.

970 Ot hesol phar mac BR$ edM §ysixccept abl e exci pi ents may be 16
added to the suspension or solution. The conpound of

972 thePpmventlonPﬁﬁ§MEéV%bab|I|zed by the addition of an!’
|norgan|c aci : hydrochloric acid, nitric acid,

995 sul perliri c acidRﬁ%d%ékWﬁhosphorlc acid; an organic 2
acid, e.qg. ascorblc acid, citric aC|d acetic acid, 91

969 andPeArtaric ABRUMIEtR%4Y conpl exi ng agent such as =

DTA or citric nd sal h

megiers@raneostieh A BRI Rt L e o
ascorbic acid. These may be used al one or together to
stabilize the conpound of the invention. Preservatives
may be added such as benzal koni um chl ori de or benzoic
acid and salts thereof Surfactant may be added

L Y Y T T T I 1 I T 1 Y



coupling constant neasured in Hertz. Mass spectra were

taken on a PE Sciex Single Quadrupole LCO MS API - 150
waigioag3siect rospray (ES) ionization techni quesPCT/US2005/033760

El enent al anal yses were obtai ned using a PerKkin-El ner

240C el enental analyzer. Analtech Silica Gel GF and E

Merck Silica Gel 60 F-254 thitn |ayer plates were used

for thin layer chromatography. Both flash and gravity

595 1;7177119%%&599&18&&35{4(1%;5 e/ kagsied out on E Merck Kieselgel
230-400 nesh) silica gel.Internediates (1)

b dél%:h 1{@6&9}%@8% )a%glgﬁ S 1880 riSARBIOILh Al Gups were
t et rahydrof uran (100 %*dl-tertbutylcarbonate ﬁg&

not sjgnificanithyodiffersas St BT Psvaen e semparingglHT scores
for 16 hours at room tenperature under an inert

accoftifg togerlaicen Ephaeen [H scotestand MRRSST lestans seeskigehandetable 6.
in vacuo and the crude product purified by vacuum
distillation to give the title compound (15.1 g) as a
clear pale pink oil that crystallised upon standing

tur 6 Q 1 - 0.1 mmHg). 1H
00 i Pad m?*C%wg SIESoBNTE (o o h3 04 (1)
J=8_7 Hz 3,89 ( J-8. 8 Hz 2 L) 5 91 (td,
J_Vanabh 8 ﬁ)’lRi"'eﬂﬂ 7 VIR Mepn VA pyalug b 7 93 (d,
3 Hz 174.3'5 7.5 7d9ps KOOI ALy or i ve
gnthe5|s a stirred solutlon of indoline (250 g,
* =8 lgmftspyltam<t(}9$at hyl amine (28.9 nL, 0.21 nol) in
di chl oronet hane (2.5 L) at 00C was added portionw se
di -tert-butyl dicarbonate (458 g, 2.1 nol). The
m xture was stirred at 00C for 5 h then allowed to
605 Disch@iigil to roomtenperature and left to stir overnight.
The mxture was washed with IN citric acid ( 1 L)

Th nga? &we ogkhgégég}\ﬁé%\gagqg%&m%\é{gous ?ﬁ tSS/pE &eg%gﬁ kjixjownlevels

solvent mas renmpved under. reduced. ﬁressure 1o0. afB 1d d
of vigHenseito dFPERIng iA1BEIS v1as SdEalipR RIS bt HyP repligatiqn fg could be use
conpound was purified by distillation (bp 110C/ 0.3
to preriidg thet virgefhicer of BRRSY 8585 vofhoue the hreessityi ofdedrfogeing controlled
-carboxylate. (2) 1-(1 ,1-dinethylethyl)

cha]lzn%@é)@))éhn@ntg N davisbiat}, 1leaﬂdpinﬁerést 0 dekiefifinb alxylefdti®nship between
di met hyl et hyl 2, 3-di hydro-1 Hindol e-1

610 1sola|t_e7 ; qg{c}é‘ &&glts (P vggrﬁgalz a1§cimggllu}no %nt bod respo(nse Fmally, it may be of

ramne ane

LR TR T I TR

Sec-butyl lithium( 1.4 M solutlon in cgclohexanet
mettbds 6f tit pres@ ibvention.) It waslddddedalde bpve sieh vaesines provide some degree
m nutes and the reaction left stirring for 90 m nutes

of pﬂ)ttedtlﬁh Saghﬁﬁip&'h@tt UirglentMabladek; ol erenf aiciadress(eFfeBtivaness may not be
1 rnol) was added to the mixture and the

0.
'
unws«% aﬁﬂ%ur SV QP PR o R R BIoRleb it s clear tha
and the organic, | ayer separate d washed 3 tim
615 the RpteR! HSPRIILPIOVIOST B EReHaim (00} 5 dfcyianepras Gdidates for vaccine
magnesi um sul fate, filtered and concentrated in vacuo
devdlapngant.e the title conpound (4.91 g) as a gumy yel |l ow
solid. LCMS mz 278 (M+H). (3)

1- (nloraeﬂb 181 PR SV hs0l atdsuiE b sabrebofdiBiods i8wds hecdssarykbise dosages
ndol e-1, 7-di car boxyl ate 1-(1 , 1-di net hyl et hyl)

of ll%ggé%tVEXCIR%S t atQNelg%/ ?Jl g}]eﬁ‘b %?1%%16 zl]l]lgl:'l(l:limnzill% dgﬁé %sgﬁ%isﬂéoewlih the USDA

) were dissolved |n dry dich] met h 100
and éhfd werer Pl reRTeRsntalive afy & B HS pﬂ% ?eAiﬁo El trana)sal route of
tenperature for 16 hours. The reaction was partitioned
wi th sodi um hydroxi de solution (2 M, separated and
washed wi th nore sodi um hydroxi de sol ution. The
organlc Iayer was drled over nagne3|un1sulfate and

oy o, o, o,



620

625

630

635

640

or lesseiprafeat wanshan if oot GRHER

to give a yellowsolid ( 1 .33 g). LCMS mz 237 (MtH)
Alternative synthesis |I: To a solution of 5-phenyl-

WO 2006i08u30® e- 7- car boxylic acid (10.0 g, 42. D meC¥/UBIW08033760
m xture of CH2Cl2 (100 niL) and THF (100 ni) at room
tenperture, N-(3-Dinethylam nopropy)-N- .
et hyl car bodi i m de hydrochl o2fde (9.66 g, 50.4 mmmol),

1- Hydr oxybenzotri azol e hydrate (6.81 g, 50.4 mmol) and

~ admiaisratioraof the MILYI vaetinesnoked il 68 stutlyl was8ibt inmigcovdanee with the USDA

added. The reaction m xture was stirred at room

labeltaﬁH%E BhIyRSed Bmidflc RO natfital egfIsH@NITh R ¥aRMeriiftdose of the
and the reaction mxture was partitione etvveen et hyl

th
00 t 1
moa 58 0BG PRV, 390 o A TR, g e von
ethyl acetate (x2).. The conbined org njc hase
whatyess Hesd infhisexppiimentatfriab d IGWPR@IE@@&I Bl srcaimedfsdive PRRS
to give the product which is pure enough for next
vaccine de hotaepréstt e adiaYroducCGlddBgadnd f@Byused iMheifigldan@deadily explains
mn. Alternative synthesis Il: To a 5 L three necked :

the rgﬁcﬁf&lﬂ s@ﬁﬁoﬁ&h@&&?@n& bl[lﬁﬂga]coﬁhxheﬁ‘@ﬁﬁﬂ &séoF &Em%ﬁ%gﬁ&@ titers as

51 nol e This was f ol mmdbyt e

measg)re ‘513 g‘ﬂdﬂ%%gg %’ab\/ os pelwa?&{&t%)rklg %g da@q golél tns tg' Egéﬁg titers of

nole, 2 eq). Nltrogen purged 1, 4- dlgxane

appropgmaght3 11929 thigserelRgicalmsnogscivassiclaved andlewrer. of hli)\xé%w@ﬁ expected
water (1 .2 L, 20 vol wt 12). ‘

but vids-dode treinhgfe anhsim:nc&-d:ﬂtp«treidyﬂiyilstrzpwnl beethiveem(groypscnidde ifapalitate the
di nor bor nyl phosphi ne conplex (7.03 g, 0.0126 nol e,

analﬁlsoﬁld%)n WaSort ReeRedfltied carihdt e ntiRET fsbRfes M AlEHOUEh Was specifically
eated to reflux for 3 hrs. The reaction m xtu re was

room
saar PG 2ap AP VETRREP 0% B AL BchSel DGR o an vemar
bet weenet hyl acet ate and e. The | aye )
¢ Tl s R AT e B i@ be recovered
The residue was then dissolved in acetonitril e/ water
at o¥es 50 lags/mii5m pig, set@mvwithinr 8-71@)ysvaft ¢xplosuei nbhe iigher recommended
solution was then treated with water ( 1 .5 L, 30 vol

1ntrai’1‘ﬁ1tscu1a3f)coiﬂlﬂe|9c1§ltddsé g\@s HERECIRRR F!RR\@EHS)K KR SO/rhees ddve the 0.4
filtration and was washed with 3:1

cutofév%ygé davs po?{]vacE %ﬁ%gah%ﬁ%&eby 1L ﬁ%gﬁrof il 13@@ for the doses

vacuo a esli re produ

(57.69 W% 237 Ph | - 3-
. usedme Hh%ﬁy%h@tqu;%?*) a3 304 Téﬂetn@wfl%#wﬁweousgg ﬁwﬂm 7.110° TCIDs, per

H i ndol e- 7- carboxam de To the solution of 5-phenyl-1
animial, icagketl $0%- wartblity anigdwipg 3hat rdceiyed isolaterdlN 1i8A, anst mhmllcleocapSId
(100 nL) was added benzyl piperidone (7.4 g, 36 mol),

respdrRbd VR gRyipd. SHiBheradosBla Qe (6: Rsthl isthcbREtdssivd igortality in groups
reacti on m xture was then heated at 800C overni ght.

challglggeeds\git]!i'th %(?’Ek W@ﬁ]eﬁﬁ%&)ﬁ?egg\g%\g Sfé;g%lh?mﬁgeglgﬁ%esnﬁﬂﬂoﬂjg@wes In
resul ting reS|dug ﬁedlsolv din.a blI yer of

At PR RS SO AR RGNS TS OIUEA] SIS P e doune pies
phase was washed with brine, dried over potassium

inoculatet ovitit BRR $Vidscil4te VR332 at dosesrofs KU ufdeandr WAL EEEDs, per animal.
pressure. The residue was purified by silica gel

chBeiBhopsAPIYIID (HidGhd réal MR T-PRIRACKLIE sH6wWEd thht the viremia levels
provi de the desired product (2.66 g, 51%9. LCVS m z

varyalggkf&anﬂanli"gﬁi&“p%‘hf@&@ﬁ% RN Spd et oSy g srownrate
1S noles, 25 e benzyl erld
of P%ngsn Rigsds 2 Bhw}m%g‘w@?fé%‘in%% 05@&'0\’"&15 eae'tdkabof?&()mble variation
The resulting m xture was heated to 90 0OC. A solution
of 5-phenyl-1 /-/-indole-7- carboxam de (57.69 g,
0.244nvle, 1 eq) in glacial acetic acid (755 nL) was
t hen added portionwi se. The reaction was then
nalntalned at 90 0oC overnlght The reactlon n1xturemas

o o - N o, o "



645

650

655

660

665

1, 1-di et hyl et hyl 4-oxo0-1 -piperidi necarboxyl ate (684
nmg, 3.42 mmol) and sodi um net hoxide (0.5 Min THF,
wa2006/08d319 6.84 mol ) were added. The reacti onP@I/K$290%033760
was stirred at reflux tenperature for 16 hours. Al
sol vent was evaporated under reduced pressure. The
residue was partitioned betwéen ethyl acetate (100
_) and water (100 nL). The conbi ned organic phase
in plg(\asccj]‘tibddy oviafechitySCh additionpatteenaticatcf FRREAEDY adagitatiod to growth on
pressure, and purified by flash col um chromat ography

CL26At Bls RagiAL &N r@ﬂé@ﬁ@ ,abﬁf&l}o BRow luﬁb s! b&t £lesdd 8@ kinetics of viral
pr oduct (74g, ME: niz OO(I\/H—|) Rt 2.35

repli mti%‘n s@lthta? tvér‘é%@ﬁlt}g(iﬁtggtgr tﬂn?se 10 s1§| 191’& ‘é’ﬁﬁmi%l" Wag gﬂo made by

vved 85% wt ph sphorl c..ac|
Changlet@iﬂ@OQ%?/ e oA gl SEne ll%t@?ip%ﬂa@ gtceli Foliuss pasgage of the
vol wt 12). The resulting m xture was heated to 90 0OC
modéretelyowirdleny PRRS Vadstilate OViR 03338- rednendpvital growth in pigs and delayed
H- i ndol e- 7- car boxam de (108 g, 0.452 nole, 1 eq) was

signifibANySRAEEth Jeak Vidgnfal Bowbher, Allo1hyed einVs ptdk8hremia is not diagnostic
mai nfai ned at 90 0C overnlght The reactlon m xture

for z;{‘ﬁiﬁ 0.C eac*ll?tﬁglpgsqgée rf&oemehﬁ{@?lr QB:Q t@\gg Wj\;lﬁh ?552%9?"7198 -6 also

[?E f{? évgr and i.it was cooled to 0 OC. The reaction

showgtl ot wedp BeAksYIRAY: char ged back into the reactor.
| ce was added over the course of the addition to
maOmerallpvittenttisrigses showed shiestoialp higber Tinemjarlesipint sgrwm than did
was then drained fromthe reactor and filtered. The

attenfifted olR& A dguivaentidosss ThirdciRGionablr &Qniphs thetdghat owrehed virus
stirred V|gorously with water (7 L). The solid was

titer 1{]?11(1}/ 5ft 'attgeﬁiﬁéjd {sgﬁ g\ A gtg[ %frr] %Q’Ytang?’ g%g) Jagldl% m] pigs given
Ingelaeh ERREA Bl bHE fﬂtmos't tigh ey aflétﬁéttatﬁ?'eq%nd&?/qthtsﬁ 40 logs

vacuo at 40 0OC to yield the 95 g condensati on conpound
in thexBDRLUA3 gBowp. pirhstpeek plonrenihat dagsipaund thedsvalselyitus dateeted (all >3.5
the next step without further purification.To a 10 L

lo gs/@l—lﬂvwﬁﬁ glﬂ]b asr3Reknt difor ?@MMSBRRSV o thadgh 001 & was significantly
3125 no leq). This was foll owed by anhydrous DM

great(:llglolgs glaﬁnttﬁcfgtaﬁﬁld ﬁatlloggﬁﬁtéq]?%w n”f}g smé)ﬁ&%%ﬁ ayts ?‘Qnind 35. This
supppgy e LR e e (e il s efealialy B %Hhatatﬂaélzy higher tter

nitrogen atnosphere for 2 hrs. The m xture was then
in vivirthamdsacatishuatkdorflowin vitudent isqlatesybud they dameteastaplistea diject quantitative
The m xture was then transferred to a 20 L separator

relatidghip@stvihtibtdl N edukatovaanleetinyt ragCeft iatevagdwih YmlonElwild-type
The | ayers were separated and t he aqueous was

PRRS@’@%&%E ffld 1 e7t hTﬁ% H%%Bg/&ﬁﬁ&%}i% willp @aﬁ&?@%ﬁ%%cﬂ&% gﬁinctﬁe second

en was sol uti on

dried_o nes ulfate then filtered and
expogyra St e MY 1T cK P BRSNS JEeid b AN 184 o
water, filtered then dried in vacuo at 40 0OCto yield
pooltghneupd doilr efwhichdersived (thg MIS 183 isal@e initiphhy) It:can 2@, s¢orp that Abst-1
(14) 1, 1-dinethylethyl-4-[7-(am nocarbonyl)-5-brono-1
conféﬂs vegaittl Sprgteltidn follp@rigdix pesueato DX I8 At Theko obseswtiohs fufther solidify
of 1, 1-di nethyl et hyl

e ol 0BT DORAEHORNEM S Ul ol e Bipigons xposre

in ethanol (600 nlL), platinumoxide ( 200 ng, 5% was

added. The reaction m xture was hydrogenated under an

at nosphere of H2 balloon for 16 hours. The resulting

m xture was filtered through celite and the filtrate

was concentrated. The resulting residue was purified

by flash colum chronatography (Ethyl acetate/Hexane,

1:4 to 2 1 v/v) to glve the deS|red product (3 69,

AN A AN N "~ ~N—-



670

675

680

683

pi peri di necar boxylate (460 ng, 1 .08 mmol) and HC
(4.0Min dioxane, 10 m ) in MeOH (5 nlL) was reacted

W 0006084319 he desired product w thout further PCT/US2005/033760
purification (260 ngy, 74%. LCOMS: mz 326.0 (MtH), Rt
1.60 mn. (20)
3-(1-{[2-(1, 3-di oxo- 1, 3-di h¥8r o- 2H i soi ndol - 2-yl ) et hyl
] sul fonyl } - 4- pi peri di nyl) - 5-

 The ieslyjMsivivdidneexposat nax atore proiettvaaddhslxterpl agoupvirulent exposure

5- phenyl - 3- (4-pi peridinyl)-1 Hindol e-7-car boxam de

1 )
was l%s%‘b{&eg%e Qut%@@l AR )p}otb&w@"fgﬁ% tBe ﬂgtleogzggoil %%&{du:abﬁg%?llg)_ re.

i soi doI \Aétécggth Se\%%rlg f eacffﬁw Qﬁqﬁm 87 0Q§e {5, TCID,y/ml

stl rred at QOC for 30 mn. The, reactiop m xture was
resuligaindicetinsdat beth wrsthpdompeeyre s¢laiVeIewls ofiREechpyfyirgs among groups.
| ayer was separated and the aqueous | ayer was
The Bétsoachaelatibii boclhiRchtDe(Reeh.theTRE-RORbndbdg,e ff@élajobnlpdaagsiata was
was washed with brine, dried over magnesi um sul fate

Thal SifleVRTIPOIRSNE a9y, CUCHNgR feadidcesk 0.88. The
089 g?gsfgtlrt}éeetévg&%%evg@% tc’le ecr ude pr gdug{éY( 90 ngg/,%nm% LC VB

coneBy 38 e GLbmytst b oy e RGBTy e ey e o
ndol e- T- car boxam de To a sol ution

mamsmghbngwr tRarlag pil FEPiomIp1ups o1 peverd fﬂaéonwe’él%@ﬁéf#ea@wes between
(65 mg, 0.2 mmol) in CH2CI2 (5 m ) at OOC,

the ftequeidyydfaniralepaiclds domining. Be rrpngel dmphicbn and particles that are fully
2-chl or oet hanesul fonyl chloride (0.042 ni, 0.4 mol)

infechBiL o dEeR 1 AfliST aritt el pragerRt JPfeufr@lizin® afiibodidshehat could lower
reaction m xture was part i ti oned between CH2ClI 2 and

eI LRSI LSBT AL RO I AR o e

organi ¢ phase was dried gver magnesi um sul fate and t

diffexsapedeause MoVt oRsTENEH af @l iERUPYPEs MGRmETiact Befpic ‘Mﬁl@ﬁ an. anti-

residue was purified by filtration through an SPE
PRR S¥rantiboltyere fpamsebaat ogey pradiized. 500/ 6nl) to give the
desired product (26 ng, 32% . LC/ M5 mlz 445.0 (MH).

( Z?BG copies/ml values determined b%/ real- t1me PCR were higher than the infectious titer
y-ch | oropropyl )sul fonyl]-4-piperidinyl}-5-(3-th

ool R AT B DA 8 ] SOy n

 copioq aeeps ?}‘Etﬁa%éamwef’ SRR VR M.

with triethyl amne (0.4 nL, 2.68 nmol) and
genoBricsdqoermp obihylvausb fadrey thao khowi thdeqt®nd Pirions. Biogiaasedyy such as cell
to give the title conmpound ( 117 ng, 37% LC/ MS: mz

cultuf‘t,ﬁ@o Qleés%ﬁ"é'ﬁle pRserdee b8inRdiivitl,ddwever, they may not count all of the infectious
1-1¢( chloropropyl)sulfonyl] 4-pi peridinyl}-5-(2i-t

dol
paﬂlgp%%%§%na%l\év€g§p 2 1%)61 Fac‘f@{q 4 g col é(? a-F&g }htgllltd}gal&lgm Ui A4RS1 culture

internmedi ate 11,
condgiqna.-apfl giavgi aiibpdiss. (ehich mayneptralizg Vg Bave besnpbReypd in other
e (275 ng, 0.84 nmrnol) was reacted with triethyl am ne
studie). @flendstimatib® therahjounndf afettiasopruspyieswiréday TCID;/ml in sera.
chloride (0.4 mM _, 1.68 mpl) to give the title

Altex‘flg{fpé?&' rk@n{egﬁ)g iARctiGA%r réHcMBon-Bé2ctfh@6vidis (yHe, pren2wB2h would

| | )sul fonyl ] - 4- i di nyl
e R I S5 2 oo o o)

prepared according to the general procedure for
intermedi ate 11. 5-brono-3-(4-piperidinyl)-1

H i ndol e- 7- car boxam de (875 ng, 2.72 nmol) was reacted
wWth triethyl amne (2.27 nL, 16.32 mmol) and

3-chl oropropyl sul fonyl chloride (0.64 n_L, 5.44 nmol)
to give the title conpound (656nmg, 52% LC/ MsS: miz
462.0 (MrH), Rt 2.15 nin. (25)

o ~ N L Y . T Y
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695

700

705

710

(30) 5-(5-fornyl-2-thienyl)-3-(1

-{[ 3- (4-nor phol i nyl ) propyl ] sul fonyl }-4-piperidinyl)-1
woRowdos4319 7- car boxam de To a sol ution of PCT/US2005/033760

5-[5- (hydroxynet hyl )-2-thienyl]-3-(1

-{[3-(4-norpholinyl) propyl]sulfonyl}-4-

pi peridinyl)-1Hi ndol e- 7- carlfoxam de (82.5ny, 0.015

nmmol) in THF (10 M ) was added MhQ2 (391 ngy, 4.5

M generdl) eherBEAS Alobseriativhsi suppoa shesbicapethagihe magnitude of the humoral

tenperature overnight and filtered through a pad of

immf ferslgmﬁg §Ef, latt&?% fgh aafl o VA RpN@Siofk Qlluhﬁgta&ﬂe &¥dction.’ The trend

conce trate UCG pressure to gl ve tThe CFU e

i R TN NV -

, Rt 1.62 mn. (31) 1,1-dinethylethyl
respansp wa@ gpggq:ff@d}ydbﬁ91:lj-c5111(maftpm}@fe@lp\ﬁ@yqusglatgs whereas a faster and more
Windol -3-yl]-1- piperidinecarboxylateThe title
inter@® MRMH iM@sunp regRnes was toggitatobyt thet Hienlganeslatks. In addition these
procedure for internediate 16. Thus, :

obse ailm(ﬁjé {I?ﬁ (IiBfﬂlufx{st}X e Hat b b AT D %@leqgmét)e 't)5pekh‘h@ "ﬁ?f‘e?tlous dose, impact

~pi peridi ne carboxyl ate

relat?m% 6%2%%)}?%(%&%%%%{eh@%@%ﬁ&é% n‘ﬁétfl?ugh the ELISA results

Pd(PPh3)4 (28 109 'and pot assi um carbonate (265

showrgin Fig.gindiesic)a %@Oﬁlé'a%?@éﬁ&abv‘? BYHILSHBOWBESFPQE, it is important to
product which was purified by flash col um

note €y @imabidigy apbiyg ndivigial acietatt Sonex@Epewithinl)tehantsd ehd groups were
the desired product (92.8 ng, 90 %9. LC/MS: mz 339.4

positq\%}%?re '85 31 ge%d%ﬂle fg%%}l the virulent gro )ps remained negatlve up to day 21.

or ophenyl) peri di nyl 1H i ndol e- 7-car bo
.To.a s

- ?glyﬂ%Oﬁaoégﬁjmwﬁy%mwf?ﬂs F%ﬂy i %” S‘f’fﬂ g geypporss

1- pi peri di necar boxyl ate (92.9 '

in
'PRRﬁé/t Wan 111@mgtwld9pen1imt]y|q§ t}yai 1@%1%4%%]%2 égnhq)dy)remgses to the N

added. The reaction m xture was stirred at room
protdie fpatimialsr thatf voere 2ndvalatsl wilh ¢hestligMentrulws iseleagsoviat 684 and JA 142
under reduced pressure and the resulting residue was

shovRRalthdnb QRgithr I@’@fh‘ﬁ@@f"h]ﬁh@iébla?é’é BLAbe Higlr Mabnint, %}sQﬁcculated with

aqueous NaCH . The aqueous Tayer was was

o S R O I T B s e

pressure to give desired product

89)., whi ,
. that uygge\@ggﬂuqmprghgmpf@;@tressppgﬁ RN lpﬁ)r@{aqul}ptt]pf‘eylral loaé() in acuté ?n'%ectmn as

purification. LCMS: mz 338.6 (MtH), Rt 1.53 nin.
meau3&) by viral titer. Interestingly, the time course of response was the same in all groups,
5-forono- 3- (1-{[ 3- (di met hyl am no) propyl ] sul fonyl } - 4- pi

everPbh gl {h@y‘[k]‘)lé E% Eobﬂ(dﬁie?\%s déPJy@&’)f@tmn@ﬁl’ﬁo\bli'&&tﬂﬁbléteelﬂ98 6 and the
genera pr ocedure or am nosul fonam de formati on

attenuft(eg 1sgﬁqq%sr 213‘19 6189 )ag %?dc}/ %)ﬁo%gob§ 6&1&1@&1 wa]s 10\_5( at all of the time points
H- i ndol e- car boxam de (434 . and 2 M|

and Tl f thetispjatenibptheatienuated alﬁwﬁ%ﬁ The P@eefw@aéaa%nsp 4 response
react in the presence of K2CO3 (650 ng, 4.7 mmol) and

was biahiv{la® ing)l. ofthe gremps tdegriterdifferaneesviashe omedotpealt ®ital load among
under reduece pressure. The resulting residue was

grougéJ fak Bb&gvéaytof ﬁl\é%lﬁﬂ\] E’Iﬁlﬁﬁﬁ i’@) bénse! Wi gigs Midtibw k@ lonBp t4%5 onses as

wher e = Yotrifluoroacetic acid) and
| ﬁﬁ? (0. 196tr|fluoroacet|c acid) to give the title
S’O“é“o d%rnd(zzorrg 50% . LO/MS: mz 471 .4 (MH), R
1.39 mn.
S—CS—fornyIphenyIJ-SAIAES-CI-pyrroIidinprropyIIsquon
yl'1 - piperidinyO | H ndole- 7-carboxam de To a sol ution
of
5-[ 3- (hydr oxymet hyl ) phenyl ] -3-(1-{[3-(1-pyrrolidinyl)p
ropyl ] sul fonyl }-4- piperidinyl)-1
H i ndol e- 7- car boxam de (250 ng, 0.477 nnDI) |n THF (60

.
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The m xture of 5-bronp-3-[1

-(ethenyl sul fonyl)-4-piperidinyl]-1
woRG0eMd3e> 7- car boxam de (150 ng, 0.36 mmol), SPCI/UN2005/033760

met hoxi de in nmethanol (25% 1.0 niL) and nethanol (2.0

m.) was stirred at 800C for 1 hr. After which tinme the

reacti on m xture was concenB3fated under reduced

pressure. The residue was purified by conbiflash to

gi Tlﬁbsél f&)g%éri/z_ltlcﬁls Qﬂ(ﬂsziw nhat(sb@f2. 6 1, PFORYY . profein¥Belickdd mbre robust -
r.t m n

o M A e

obse@awrafﬁmniliatf froL{eragitedg ) RIS PRI 0 Ay pie i mgunogenic
nyl)-1 Hindol e-7- carboxam de (100 ng, 0.22 nmmol) in

protedhsax dikelyr@at@drnd the \awdiemapéﬁqe(exmosuoe m)l)ate e8the ability of the isolate to
f ornyl phenyl) boronic acid (186ng, 1.25 nmmol), Pd(PPh

rephé’a)cézn(\% Gt 1% is HOIbla it GiER LN if antitaiate&poRRinight bdduéSimply to
ml ) were added. The reaction mxture was heated in a

genet?énfi eﬁ%\?\%gﬁé Vé?srol a etg)g Lgl} %r (eilé‘ ucege{) frﬂé %xﬁ%remcq%ﬁvhy such that |
reS|due ur col umm .chr omat ogr

antibp Qe e HELEP B NREMESS /01 0UhSs IHIEFRICE B G261 Hletfact poorly 10 the
product (50.0 ng, 48%. LCONMS niz 470.4 (MtH), R

recorfibi@dntrprereing 42pressed from isolate VR2332 that were used to coat the ELISA plates.
4-(4,4,5,5-tetranmet hyl -1, 3, 2-di oxaborol an-2-yl)-2-thio

HowBg r!;@%iﬁlhﬂlleg@ﬂ'&(/ﬂﬁna'@su@g&E QaRhSotshivepiieanasdiabateudstevels reflect
(500 ng, 2.61 nmol) in DVE (18 nl)

innmngéogé ﬁ@?@g%@e@b«%&gg ']sél?ﬁgm % é)éflgilzeg%l? t):Qt ggﬁétt@%ﬁ‘féféﬁce from

ed. The reactiq
VR2Rih s 4By ine L Fo RITES Soasoges a6 hasahn *&E?Sé@mll?ﬁ BRyibgdy response.
the sol vent was evaporated. The residue was
Kapysat ali. {1996 shdyeadwrevioesinihat redasivgdéffqranes ampng RRREM isplates in one
(100 nmL). The water |ayer was extracted with ethyl

opendegdiad GramdXate Qo MrgseniTeott@ndyenatading daines prakiétioally, individual
washed with brine (100 m.) and dried with Mj2SO4 and

prote%% n(%)?\ﬁtu{ 8 r?s? ved38d Gb s%@&j#@ ‘Q@@ &)pﬁﬁ%ﬁr'eg dp., bY996) and extensive

Féxane ace % et hyl

1mmx%:oegte@t€(fe%t1vw lglay %@%\ref V 5 trd t ee%%(s) c}J e(pAfg;es &)S{TgWSkl etal., 2002).

5-(5-fornyl -3-thienyl) 3(1 {[3(rrethy|ox)pr sul f
Nevagtirgleps, ELES A easilis baskd mmntrh@dyéeacrrm@awmmy R#&/V proteins may be
5-brono-3-(1
affectdd[b3- dé ereddurdaxyi patiopytidion) fndniydsk effeqs prisi e sopkidertd. Refolding of
H i ndol e- 7- car boxam de (170 ng, 0.37 nmmol) in mxture

1'&:001@%1{1?%[%?1‘%& stihs Epe%l)mé'%ﬁ QY &Fffefendes-werlbbsertbdtbtdec FLISA plates

, 3, 2- di ox ro a 2-t hi ophenecar bal dehyde (265. 2
CO“%bwghﬁpﬁv@ rfCO%%¥£§§PUﬁ1carbonate (309 gy, 2.22

mol ) and Pd(PPh3)4 (44.2 ng, 0.04 nmol) were added.

Thi wasauttec thatriak apprexineateln daip et wisgksnatear dnegidation, azeipidvely large

for 20 mnutes. Then all the solvent was evapor at ed.

decrddB@in 88 bt dyassppadettb bbdrikeNzat wees padtéiys ocoueredt @ simfar peak of
m.) and water (50 nL). The water |ayer was extracted

1 to W&e@kse}*ohﬂveﬂ% Ly ?e@]iﬁﬁéﬁﬁtf%)jy regbt“r’\/l%p@pé Bl%dlo%lgq{é'téa by Foss et al.

ase was was m.)” and dried wt

M B e gg%yzggo@w“%ff T —

-40 % net hanol, 25 mn. Egwetltle conmpound ( 1 10 .,
that g resporise %9 mdw@uvgwrahpzotemgbk Y dogsHpt repregent therfull picture of the pig’s
Exanpl es (1)

3-{1-[(2-am noet hyl ) sul fonyl ] -4-pi peri di nyl }-5-phenyl -
1H i ndol e- 7- carboxam de To a solution of 3-(1 -{[2-(1
, 3-di oxo-1 , 3-di hydr o- 2Hi soi ndol - 2- yl)ethyl]
sulfonyl} 4 plperldlnyl) 5 phenyl

o . ~ 1N - P =
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car boxam de Fol |l ow ng the general procedure for
am nosul fonam de formation outlined in exanple 2, 3-
W@ 20060313¢h| or opr opyl ) sul fonyl ] - 4- pi peri di nyl } - BEpOs209$/633760
1 Hindol e-7-carboxam de (60 ng, 0.13 mml) and
nor phol i ne (56.63 ng, 0.65 Mol ) were allowed to react
in the presence of K2CO3 (731ng, 0.56 mmol) and Nal
(Cat. 2.13 ng). The resulting residue was purified by

| ,1mml§1fé\f€§p%ﬁseQBPRRSHPsth%éﬂuhﬁﬂal\imhﬂnéQ%(ﬁnsEﬁlsn%h%u%d HerdChek®

(0.1%trifluoroacetic acid) and B =

| PRR% %}%55%%@ r‘ng%c}%té; 1%1339 kalﬁsg r% b&‘ﬁf) 51’13%156@ r%a&Wf@o und

henyl - 3- (1-{[3- (1-pyrrolidin ro sul f onyl
R s b RN e BEORYSSk i  viv
general procedure for am nosul fonam de formation
growdutatel. Thdldwer mcampkighPqbs8rved in the virulent isolate exposure groups most likely
1-[ (3-chl oropropyl ) sul fonyl ] -4-pi peridinyl }-5-phenyl -
refledted Q@ﬁif&el%EQﬁlilﬁ%ﬂTW%? a(F@Q{S"@iso%té-t&reﬂTmilté in2¥1b and mduce a more

pyrrolidine (46.2 ng, 0.65 mol) were allowed to react :
sever(ség%@s%éﬁ) Elesﬁg %he%% é)lérg%fot(nlz éa&%@ggt ggw Qw@tﬂg Jélg!)rted data that
reverse phase HPLC el uti with 10% B to 80%
PRRAV-nfaottpy maxwﬁempwarao‘aﬁgtaié tac‘fﬁ ereghg rqgucts rﬁﬁ%” le/dw;eght gain
%trifluoroacetic acid) to give the title conpound (27
(Thackgr, 20%).. TheF M albres0s. ahiridls-epose¢@jo the virulent isolates showed rapid
3-(1-{[3-(1-pyrrolidinyl)propyl]sul fonyl}-4-piperidiny :
increhdes Shdrdy bﬂérQHé/lhbcﬂé’hdm %E@ag thear k@l ig@ochAd g\ Mg scores of the
the general procedure for am nosul fonam de formation

atten%ﬂ%:c% )élrlllgﬁ)égP%Lgr%(%gg‘{ fssul Sg]rrllglll{efse an ch%lg?ls )\ﬁa}s %ﬂe(;gg:d 1rt11the observed
-/ -indol e-7-carboxa , 0.12. nmmD
deattliglo of F ot #2330 U WO/ SHHGI O B0 U AL E GRRSaialates MN
in the presence of K2COB (84.6 ny, 0.24 mmol) and Nal

184, SO/ 7% angJ A 1TRgrespestuvaly.nip crcm@asiuélewagmpmd expegiirggroups incurred

reverse phase HPLC eluting with 10% B to 80% B, where

no détis. HEO ré18kdbéhip ik etprrapiastiial gaeithl indigal BathogikeN under the same
(0.1%trifluoroacetic acid) to give the title conmpound

condit?o%s ?5{%] e%?o/%re et Mast Md%nﬁlg%om%ax(ull\é" b g%tup}e)ﬁ)%sed to MN 184 and
s b, BT D NGRS LU o ossi

general procedure for am nosul fonam de formation

. respestivélyead yemassnéln@jb@nzl: ig. 3, there were remarkable differences in the way the two

{1-[(3-chl oropropyl)sul fonyl]-4-piperidinyl}-5-(3-thie

lsolaﬂ% bifecke g@ drHeexbét-¢ olax aas ﬁ’@r]@&ﬁblm hafilyli@pheaddinand and caused
2M di net amne in THF (0.3 nl_, 60mm|)vvere

no cng gg%;@ i&g@%\t‘a e z\@gg 8@&%&?%‘1%31}%#%3 eﬁmn of ég? s in vivo and
causq penbios Bpieigns TGO ROEH & O UoF BRERER Btk THyo hotable, the

and B = CH3CN (0.1%trifluoroacetic acid) to give the
group pfpigs wn;ndm«mdle poql.of alrgirugieokptes shgwed:abewtzhespmesirpagigpl, clinical,
Rt 1.64 mn. (10)

d Bmhdimoldedcal edspeiisby hastzeporsais INDSUIRH o Myl s}indling ipeichtds that the most
o 1)-5 (2- g?Chl erfgiags 1I—ﬁ%d%?pg 7- carboxam de Fo]}l‘gl ow ng the

rapidg)z{éﬁﬂ&ln d]%rv%gﬁll%rrﬁ «E& E}f@é%?oﬂ?sslﬂlefl%%mc%ﬁlpfefydﬁ% i Bfhtes so that the net

In exa

e SHOPAPAL S S B0t o b B o

di methyl amne in THF (0.3 nL, 0.60 mml) wer e al | owed
potetitml.r eact in the presence of K2CB (74 ng, 0.55 mmol)
and Nal (Cat. 5 ng) at 80 OC. The resulting residue
was purified by reverse phase HPLC eluting with 10% B
to 80%B, where A =H20O (0.1%trifluoroacetic acid) and
CH3CN (0. 1% trifluoroacetic acid) to give the
t|tIe conpound (35 mg, 61%. LCO/MS: mz 475.4 (MtH) R

A — -
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0.27 mmol ) and 2-chl oroet hyl sul fonyl chloride (0.02
m , 0.18 mmol) to give 3-{1-[(2-
wa koeodsstihyl ) sul f onyl | - 4- pi peri di nyl }-5-(2-t hi BemU¥2025/033760

H i ndol e- 7- car boxam de, which was used in the next
step without further purification. Follow ng the
general procedu re for am nd2ul fonani de formation
outlined in exanple 2, 3- {
1-THe2nribl0 G et b i ffsetcEobativeert vipulent and attenuated PRRSV isolates shed
peridinyl}-5-(2-thienyl)-1 /-/-indol e-7-carboxam de

hght Sﬁ)thg 9e1ﬁi'a45h ﬁ%@v&%@ﬂ%‘i@n@@ 8140 a%td’% vg%%ﬁmma Yeplication.

to react in the presenceo

The N
Wh%@nwmrf@ afp 2 R s prs B met el T el i ’i&%o@cmwmﬂ
to 80% B, where A = H20 (0.1%trif| uoroacetl C aci
titersand RE-RBCRieg@nn{rationsghat areicxpensatially i gha thap ﬂﬂ%at@inv@e@ ﬁ@lates The
title conpound (14 ng, 39%. L MS: mz 501 .4 (MHH)
viruldlt ido]#t3s Mduce @L@dre rapid and intense humoral immune response. The virulent
3-(1- {[2 (1-pyrrolidinyl)ethyl]sul fonyl}-4-piperidinyl
» %}1 SR iR duce hiHePEABI RS arki th linical signs
ISOIat)e I?f& ?gg%‘lﬁf it_% ?ony1 -CA? pi gerl di rglyl;i11 5- re-sf\ﬁerecml = |
arboxan1de was prepared accordi ng
as CO{T{?a%/eﬁéoéi‘ o%@&ﬂ?tg‘?fs&a? *hternedi ate 11.
3-(4-piperidinyl)-5-(3-thienyl)-
In pprichisising HiTe. exampéxandi terss n3be ﬁ*@serﬁ appliGatien jndigade thaaticagated and
with triethyl amne (0.025 m _, 0.18 mmol) and
viruleht PRIRS\OBbIayeds suhtorylariablyatiffeentdOnB:hPsigds, as vielDB imnmin responses
to give 3-{1-[(2-
Byity) StHef oMyt len e PATA I A0 knSatli BrytdTiiRiitus td replicate in
thatcﬁkhmgqﬁ% /- car goxam c?g S\Nhl ch was used |ﬁtyt he next P
vivo, JaEp YIS et %ar‘ cahf?enlgé%tuf gl Blaifal A somptes and may
outlined in exanﬁ _ % .
be deyeloped t:qﬂmcb@tt wwvlﬁwf RRYY ppetatedt nyl } - 5- (3-t hi eny
[)-1 Hindol e-7-carboxam de (0.09 mmol) and
pyrrolidine (0.03 m _, 0.45 nmol) were allowed to
react in the presence of K2CO3 (44 ngy, 0.45 nmol) and
Nal (Cat. 5 ng). The resukkiAngpresi due was purified by
reverse phase HPLC eluting with 10% B to 80% B, where
”l?bs i)t,/anmltg Hré\gp%sr %efvlfa}é rngegl?%]; C{Cf ﬁ’(:en%tnf%quES séi'_%g’ﬂs we]l as their
(12.4 nmg, LCO/MS: niz 487.2 (N%FD Rt 1.63 min. (17)
mclugmpln{rpqm(l@gwwmmﬂﬁm et hyl ] sul f onyl } - 4- pi peri di nyl)
-5-(3-thienyl)-1Hindol e-7- carboxam de3-{1
-[ (2-chl oroet hyl ) sul fonyl ] - 4-pi peridi nyl }-5-(3-thi enyl
)-1 /-/-indol e-7-carboxam de was prepared according to

Mﬂ@n@lfs‘?&g%ﬁodsor internedi ate 11.
- CA- pi peridi nyl ) 5-(3-thienyl)-

nd
chwnﬁ%lre%amﬁ)gré Hgfﬁ%%ﬁ br%g)pprﬂqung(? rggdlﬁg@%ng at%%ﬂt&?ﬁ&é\g%s for the
2-chl or oet hyi sul fony| chloride (0.012 n 1.8

I
immprjzgjiopeofzwine frm infection by PRRS. The PRRSV virus for the varcrgge 231 ‘eparation
chl oroet hyl ) sul fonyl ] - 4- pi peridi nyl }-5-(3-thienyl)- _
is propaigadd irethé NeAr Id xantimens vl lite, peseratdg d TG NeeCh26a1. The cell line
step without further purification. Follow ng the

is gr@\%‘ &l ﬁhs]@r&ﬁ%ﬂﬂﬁgl\/fﬂ‘m t%”\lvﬁ‘i@ﬁ%’ faranodefdnrcartsen. The pH of the
out | |ned I n exanp

Ioroeth fo
medi A e pR R g, agi?#déubesﬂ oBht em&‘fﬁﬂ@%%are then
di mrethyl amine_ in THF (0.225 nl, 0.45
inocylptedwith the virna by afding Hbo%rle@b%% ﬁeﬁewe@éwcw& tﬁ@ﬂw@. media. The
mol )- and Nal (Cat. 5 ng). The resulting residue was
purified by reverse phase HPLC eluting with 10% B to
80% B , where A = HO (0.1%trifluoroacetic acid) and
= CH3CN (0.1%trifluoroacetic acid) to give the
title conpound (5.5 ng, 13%. LCOMS: niz 461 .2 (MtH)
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car boxam de To a solution of 3-[1
- (et henyl sul fonyl) - 4- pi peri di nyl ] - 5- phenyl ~

W0 2006i08u309 e- 7- car boxam de (26 ng, 0.063 mmol ) PeT/CEBEM33760
(1.0mM_), were added net hyl am ne(19.5 ng, O0.63
mol ). The reaction solution was heated to 800C
overtnight. After which tim3the reaction m xture was
purified by reverse phase HPLC (water/ CH 3CN, 0.1 %

AVlI‘USTMOMdQQ%SOt‘b)OIQb Vig: dehefdr 24 heurs 0 A thistdmé ithe prywtb#RA4lia is changed

LOMS: mz 414.4.0 (MtH), Rt 1.61 mn. Follow ng the
toa 1&%?&?&&: B%@l%% [ SingOE N ?cﬁwhlﬁh BX58h 8ddd.49PRkal calf serum, pH 7.6.

pl'aci ng net [Amene Wi th the appropriate am nes,

The qr 0 u?&%?ﬁlgl i nwgen%ég3éEé§fl'E& g aé@%&ﬁ{ﬁ%@r@% until 50% of'the

| SOLATES AND METHODS OF USE RELATED APPLI CATI. ONS The
MA- pidesstirshect ppddstrayedoby the visus ohiei samats is Hhenritqzap down, and prepared for
Application Serial No. 11/022,262, filed on Decenber

passag8 onid0éthenhladdo VAl reectellhieThie pedcicss istomptimmed stirougll 25 passages of
application Serial No. 60/61 1,824, which was filed on '

the vﬁ?ﬁ HReenZink. FROFmusTREnEER ﬁygh&g@d aningont ﬁ'r'%s of aRRAEB1° C. as
ese prior applications | ncor por at ed by
referen erei n. BACKGROUND OF, TH
OPPORYS PRUSHG o PR HRBIEI RV end 0P Al i Pk s fozen
new i sol ated wil d-type PRRS virus isol ates and
dowrciorsmedipdiqupta gnd devigiaded asttheMasieedeqdRASIS| r uses, t he
uses of such attenuated viruses in vaccines and
Themeinetiag ke fortofpdstails ofthe paserved hethsd et hods  of
measuring the magnitude of virema, rate of grow h,
12nti.pQdy response, and conbinations thereof in such
isolates and viruses. More particularly, t he present

i nventio oyi.des t hod

vi rul enftgiaglze %WHBP’KE?’SSW i%ﬁg}mgmdﬁ nglﬁfl—fz]ggsc#,??ﬁgs #200-2041
i sol ates, and the attenuation and use of such isol ates
in vacch-nBesalalf sermmu ST DT REGHpGENEFONs .

Description of the Prior Art Porcine reproductive and
r espi r ag.oGyovey mebddariar wili plantiRRRREBXI+1 &) detab QaHlSepexl
single stranded RNA virus classified in the famly
Arteri virhAaRed 8 ARAYMNEM 99 Betal Idal TSRS 2
mrdespread di sease of sw ne that was first descri bed
as nystetxgsmnpe di sease' in the USA in 1987 (Hill,
1990) . SheVEFEesEd ifests as respiratory illness in
all age groups of swine |eading to death in sone
younger f. phagium Ricaskenates> % op pAwEEad ve probl ems in
breedi ng age fenal es. The dynanmi ¢ nature of PRRSV

all ows for constant change in the di sease and provides
anpl e opportunity for the appearance of new isol ates

Apdreyevungt: al ., 1997, Murtaugh et al. 1998; Meng,
Ig %§ (gﬁe %act t hat PRRSV changes so readily, coupled

\/\ﬁg]é A SBa Icleyté\ Elg?]nge%}{ %%,ﬁgeezgﬁgﬁe@u% i§ 'E?ptf\%hm 20 passage

research (Mengeling " ' et al., 1998; Pejsak et a
levels §oPyagaid-180r the devel opnent of vaccines and ot her
nmet hods of reducing the effects of infection.
INaEg@ipment:i n | evel s of isolate virulence were
denonstrated in lung | esions, and death in sw ne

(r#%émwmﬁkcghmefﬁggﬁ) but efforts to link biol ogical

n |nnuno ogl cal differences to specific genetic

nce een |l argely unsuccessful (Al bina et

10“ @rsse?régﬁsém 2001 ; Yuan et al., 2001:
Nhrtaugh et al., 2002 Gr ebenni kova et al., 2004).
St h@ub@oeseahﬁhqrg the safety and efficacy of PRRS
vacci nes include the work of Labarque et al., (2003),
Mengeling et al., (2003a), and Nodelijik et al.
(2001). These studi es show that under experinental
conditions, nodified |live PRRS vacci nes reduce the
anDunt and duratlon of vrrenra as mell as fever and

o s Y e o o,
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preferably from about 3-10 days and still nore
preferably from about 3-7 days. The node of
W@dowe/084319 at i on can be acconpli shed using any PCT/US2005/033760
conventional manner, including oral, intranasal,
i ntramuscul ar, intra-Ilynph node, intradermal,
i ntraperitoneal, subcutaneod4, and conbi nations
t hereof, but nost preferably through intranasal
adgglﬁlhﬁltgeatlon The anmount of the dose for 90
intranasal admnistration is preferably up to about 5

i st '4114 rﬁlﬁﬁﬁ%e?&%ﬁéﬁﬁ'té’m@l@éwmsm%aQ25 5% &9

about nor e preferab y between about m

and about preferably about 2 m .
The: con%émr?%?qﬁwe\ﬁ‘ﬂwgngtﬂeléach dose shoul d be up

to about 5.0 Log,0 TCID50/m, nore preferablfy bet ween
abbiet 7 dayoold M AHGE75amb stodghastiacnpsplith:4 imthg fRlewing mspger:
preferably about 2.5 to 3.5 Logl0 TCl D50/n1 and nost

pr ef er abl Bowrboill Be@a (B@MIGECHEHIOY.N . At 95 a sel ected
time or times during this replication period,
bi ol ogi ¢a rﬁ@\%pthgﬁ elBdiRet RN 0fdl SFThHpSinSWeiBéhea)dncubation at 37° C.
measur enents. of The rate o growth "of the adm'ni stered
virus, virem a nmagnitude, antibody response, and/or
for SOFBINES] ons t hereof are taken. Data gat hered from
t heseneasurenments is then conpared with the rate, of
gr owt h, c.vReraarveacehta diioint britle archeanbiéfyge 3rdedier 5-10 minutes.
conbi nations thereof for a known and charaterized
i sol at ed, Pé&cadt sHRASIIAAL G1d resusptinditieccelts ind-¢tmeoflfOwdimedia (MEM
the new or unknown isolate. Using the methods of the
IO‘V@r ent invention, the rate of PRRS viral growth,
M a magni tude, antibody response, and/or

corrbl nations. of_ thes re: TRas [N
i e i B B SdarATER | %F@Mﬂh&ﬁ. séilf %‘f'lséd“mm four
- adm ni stered thereto. Each of these isol ates
75cnkbasties, bembperbbtilgifpid kot srlitaRatties arﬁrflte&|keaﬁ%éésé7 il needed (can
mani f est ati ons. These sane 105 characteristics were
be déHessonidisdit €D,).n swi ne whi ch had a conbination of all
ei ght isol ates adm nistered thereto. Mre

speci fi galdw, dag PR dound rvﬁﬁch(ﬁlagg)’oﬁl%éhm}’ce‘lm&t R wiReHy for use.

old pigs were divided randomy by weight into ten

groups w Y I r
Peot od FopdsRra oArCB vigRe e Hy Ry Henb A R o virus imo
ELI SA 2XR (1 DEXX Laboratories_Inc., Westbr ook 110

medigEnd pE Gask ab P> the Grleande dosg alsoarithont G@mk ni strati on of
one of the eight isolates, one group received an
admi ni Shr affiep? howrsirséding difcanied andilaskt is oefedfvith I0ml of MEM 4%
ei ght isolates, and the | ast group received an

cht@ddq(é -ﬁgitaﬁage%a‘aﬁ a{E@@"lge; g M ni num Essential Medi um (EMEM

a contro group A sanpl e of each viral

i nocul at i was for [ 0

Pr ef er abl %{1}9%‘@5? ?ret ‘f%’é ngffn(‘f ILné gl?oé]?"aggé ‘L'Horr%ghé gﬂd’ when 50-60%

designed to mmc a natural exposure |evel of virus.
holeang|pogsentan cell sSheshrfiseessdownt he form of bl ood were

coll ected at various tinmes throughout the experinent.

Each, safipfiawas abmalbprichnt yakeil i of thisofhed auadhpass into new 75cm bottle

guantitative reverse transcri ptase-pol ynerase chain

as ]i{_],%ggyvgrﬂoﬁﬁﬁeﬁ é) F?%gglﬁlﬁ (r) PRRS ELISA 2XR, and

pr ot el n- spéc ELI SA. Virus isol ation was

erfornmed o CL262 4 .C I

B B proreRER GTGEH G Bt e Born RS o eh SEREC
gentamicin (Sigma Chem cal Co., St. Louis, I\/D) and 120
Fungi zone (lnvitrogen Corp., Gand Isl and, NY). The
di lutions were then incubated and exam ned for
cytopathic effect (CPE). The Reed-Muench cal cul ati on
was used to deternminetiters. RT-PCR was perfornmed
using the Q Aanp Viral RNA Mni”~Kit (r) (Q agen, Inc.
VaI enC| a, CA) and PRRSV was det ect ed using a

o o A N




an RT-PCR concentration data of Exanple 1, wherein the
group average area under the ELISA ratio curve was
w@b@begdiagai nst the group average area under PEEUS2005/033760
RT- PCR concentration curve; 180 Fig. 6a is a graph of
absorbance versus tinme for Exanple 1; Fig. 6b is a
graph of absorbance vs. tinmd? illustrating the effect
of PRRSV isolate on nsp-4 19gG response, wherein the
Mtahad Esod to AeteneanPRBSYVeingf GroOvneat B e s Virex passed Hhidmes at 35°-37°
animals died; Fig. 7 is a graph illustrating repeated

C.is H?@%Hh%%e%ﬁ?s‘a% { SorUshul Grdvieatsapc4 and [ og] 0 TCI D50/ n
data of Exanple 1, wherein the group average area

er the ns ed 185 against the
gr up aﬂ@%&@ona?@ssuggﬁ%{eﬁétg%g] 0 TCI D50Anl curve;
Fi is a h of repeated nmeasures anal ysis usin
h%tod fays o3 1%15%5%%5% ok drottieperorit 14 ndhaiodowing ménner.
Exanpl e 1, wherein the group average under the
clini cad. Rapoéxllauedie (Wmsl gk bottledd agai nst the group
average area under the 10gl0 TC D50/ m curve; and Fig.
9 is a @reRhowrftht &8l éhé&ﬁm?rleﬁﬂﬁmr iV drsqleatynduBation at 37° C.
this application. 190 DETAI'LED DESCRI PTI ON OF THE
for 5 :3 3}RED EMBCDI MENTS The fol |l owi ng exanples set forth
or p1 é’Plél “&d isol ates and procedures i n accordance with
the present invention. is to be updersto
howeverS: Remeverqels 303%%9%‘13 ad %ﬁng‘fﬁ%gmi‘écfobg q\%‘}’ﬁf‘tes'
illustration only, and nothing therein should be
840 deermed & Décantsapéroatantamd resuspanddneadells gico pémbdf gt@Bthirhedia (MEM
i nvention. EXAVPLE 1 Materials and Methods: One
10% raRgred heal thy 2-3 week-old pigs were obtained froma
PRRS-free commercial 200 herd and were maintai ned at
Veteri narlyt %glllgl(fl?SZOdn“ fM]fIUiE Ai:e hlmg%e Cfﬂ?pended into four
superV|S|on 4 veteri nar an. recei ve 00
of the a
75 BT DGy P BRIIS ARG 5P SHovdss o D F%g oy el nesded (can
blinded to the treatnents given to the various groups
be davk adsoiwitiomt CB,gs were tested by HerdChek(r) PRRS ELI SA
2XR (1 DEXX Laboratories Inc. Westbrook, ME) to

845 det er m 11§ grt daPyldPbaRs Wai Hahé REmeda MiT 21 SREBYre ndhw ready for use.
the pigs for this 205 exanple tested negative. The

pi gs were e [
groups é A@Jlﬁ?t;b&{ Sﬁﬁ‘p&g rnqéd\rfléoﬂ%sgyt 5t gﬁrhtnfi tﬁgn%tllq&néo virus into
sol ate vvere used inthis exa These |sol ates
medip 406 PHOMTE dbal “dndsandodens glso wi éFQa)c(r) PRRS M.V, JA
142, Ingelvac(r) PRRS ATP , SDSU 73, Abst-1 , M 184
and 17198A8er Zhismes, eiegh isidisohrdedendsflash it trdechivish §Pml of MEM 4%
PRRS di sease, exhibit a wide 2 10 range of virul ence

FCS eV and pit q)aa]e&rgelsejwt rel evant clinical disease

835

rranlfestatlons of the virus isolates grew readily
on ATCC | 50-60°
850 pr oprie a%;yﬂoélclre gﬁéﬁé qla]?’hgé @&%%e,ss@ne%% aridA%N)hen 0-60%
(an MA-104 r{Er}] él dney cell line). Three of the
holegre prgsentan g¢lhishes) tesze OYR- 2332, JA- 142, and SDSU 73,

al so had attenuated forms I ngel vac(r) PRRS M.V
( Boehr i pddawlongaidve botivenetsdte d ml phds, flud to ndeaisit pagegee of SIRS
I ngel vac(r) PRRS ATP (Boehringer 215 I ngel heim
VR-Mebrggkca Inc., St. Joseph, M), and Abst-1 ,
respecti vel y. These attenuated fornms all exhibit |ow

£oyn I r
’lglés al'tl)ogg ﬁl%%% c\éfﬁ'ﬁ:gto?lgﬁo‘? a%.(glglt cg\lggé\lﬂz% Sa'(t) ” ebiq.écgti‘{bgsrsﬁ’ge of 31°
VR- 2332 was |soI ated in 4113 i.n M nnesota and was used
855 C. grapvncatvs iy designalep dasie Seehy gus ToFaccips BINEUTHAH  or m of
this virus is commercially avail abl e under the
trade-nane I ngelvac(r) PRRS MLV. The PRRSV isolate JA
142 (ATCC No. PTA-6504), 220 provided by WIIliam
Mengel i ng, National Animal D sease Center, Anes, |owa,
was |soI ated |n 1997 in Iovva froma severe

1 .- o, S o - Y
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865

870

875

VR 2332 99.7 9 1.0 90.5 90.0 89.6 86.4 90.4 |ngel vac
0.3 90.7 90.2 89.7 89.2 86.4 90.0 PRRS MLV JA-1 42 9.7
wQa 006389 2 92.7 92.2 87.2 92.2 290 I ngel vac 1PCBUSDNF033760
0.891.991.486.49 1.410.9 11.3 7.8 8.8 99.5 87.2
9 1.7 11.5 11.9 8.4 9.4 0.5 86.7 9 1.2 15.5 15.5 14.4
15.5 14.4 15.1 86. 1 295 1035 10.9 8.8 9.7 9.0 9.6
15.9 Percent Divergence At day 49, 2m of virul ent
isolate of PRRS MN 184 was admi nistered intranasally
to groups 1-9. The WN 184 isolate was diluted in MEM +
C ntration 300 was equal to
AF’S’@”‘@WG 02%61"5’”5@%26%{%%40& | uted chal | enge virus
was titrtaed on 96-well plates ining three da
Quecskdiegeipathe ary may @ttem@getpP T{b@%ﬁ i Icanyaaignal méthod of gene
eval uated for 14 days and then necr opsi ed. 305
deletional Gaiciadly, thiis MethediiavoBres ot daepdnesf avgeme veluth eadesdor the virulent
fromeach pig in each group by vacutai ner on days 0,

phengngggb of fhe virus. @uch%%etﬁbﬁ méyoe él‘i@ﬁte@r?ronﬁﬁr sHER WBtences as Elbers et al.

arated fromclotted whol e blood by centrifugation

(U. 82]152\}1,8 hﬁp%épd’é)llg&@] oB§cl Va%l n%tg?gol af?tnﬂl eﬁ,&m@é%l) p)%rt]eachmgs andv

quantitative reverse transcriptase-pol ymerase chal n
contengaEWhish apRNcEeRgted o efassgehelelt) PRRS ELI SA 2XR, and
PRRSV protein-specific ELI SA. The serum sanples in
this study were processed i medi ately after collection

and were chilled on ice wthin 3 hours of being

A(Plghz?drfb% éPm v%%%k) %n raﬁu@lS@fzﬁﬁ'vef Biadionaxi mum of 24
hr at 40C and at - thereafter. Serumtested by

Jnas fro I
CF B B Bt PR IRASY Bl P AL 808 e o
time only the nunber of sanples that coul d pbe tested
tempgiaf Ui REISHIvVE SHEN e (Eengredyy ﬂwwé%ihO%WP%(Et %%JS%ﬁdnutatlon that limits
tested. For the TCI D50 assay, 100 ml of serum from each
the tqmiygeratase raviebeidl whichathelvirugt is activieu fer exomiaé, nhametrod ofifkiadopoulos et
of EMEMM + 2%BS + 50 ng/mM gentam cin (Sigma Chem cal

al., fgéntlﬁgatloh%m\/ﬁbtatm ConifibRtiiE{othe FeMpéra@ine Sédsitiiel COMEAdapted, and
Cor poration, Gand Island . This tube was vortexed

Atter&ugﬁf)%?gen gypgggf nglealng %R}E@%té@%@ﬁ%ﬁ?ﬁg&%S Q}hgﬁllu;n Parainfluenza

gentam cin + Fun roces
Viruf S uRbRe YA 2T N arourROe S l%aié?maraég@ﬁéwbe adapted
Four replicates for each dilution were plated on
for uS6withl PRRS Wt e teavhings nnd gonthet @LI6adopois £04l. e ingyrporated by
100 M per well, at 370C and 4% CO2 for eight days.
referg‘%@h,eyﬁlll then was examined for cytopathic effect
and the titers were determ ned using the
Reed Muench cal cul ation. For virus isolations, 100 nl
of serum was added to each of the 325 duplicate test
wel I's containing MA 104 cells. ;He at s were then
Atissr e Fide ke O ﬁ&fﬂe’é‘t’w@‘?’g@’ BC1AY &Y' Next, 500
m of EMEM + 2% FBS + 50 ny/nl gentarrycm + 2.5 nmg/ m
Onengliitahin thesart dug chltooattcaohte\RRR SV Thewugh dhe sonegndonal method of
all owed to incubate at 370C with 4% CO2 for eight days

gencPifhgl NENIRAGH: NBhd. TEIS netRed BadrdlBrintlies (he ceontibAOF a full-length
viral RNA fromthe serumfor quantitative RT-PCR, the

cDNg,_\'?‘al\lNa%f\{he Q%SHRM] §l 5%“ E sﬁdtctléxg @Q}e&nlgglgudg !12@%’ t@ni__get animals.
real - ommer cj al | ava| eal
For @aﬁa@ﬂeeihel}pjgthogd@pf Hé:l@ogstgg nefqtlé)n ?fre nafdlg}l%of VR-2332, a
PRRSV was provi ded by Tet racore I nc. (Gal thersburg,
HighMD)ViariehtuSedh t smes¢ameTyRRREMIRNA. Pracime nieprodustive and Respiratory
bi nding (M3) 5' nucl ease probe and priners were
designed fromthe 3' untranslated region (UR) PRRSV
genom ¢ region by alignnent of GenBank isol ates and
based 335 on conserved areas of the 3'UTR priner and
probe regi on. The PRRSV RI\IA was transcrl bed |n a

- o ~r— . o s L
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380 score of 12. Sanples fromall animals that died in

the study were submtted to the lowa State University
w/eda0e/0843a9 y Di agnosti c Laboratory for pathol ogPCHIS2005/033760

exam nation. | nminohistol osical evaluation oflunss A

sanple fo lung fromeach pig was fixed with formalin

on the day of necropsy for t3sting by

i mmunohi st ochem stry and m croscopi ¢ exam nation for

Syndr&si Vs T ORI ©f Virbldg? 80 PRRGYV2008)) 1may Bsidapgdiasan attenuated
perforned by the lowa State University Veterinary

BRSSP ) Sl PP . I sy orne

anaIyS|s Sunmary statistics |nclud|ng nmean, standard
hereideyi ati on standard error, nedian and’ frequency 390

di stributions were generat ed for all out cone

vari abl es as appropriate. Wight, RT-PCR and Log]O0

TCI D50/ M data were anal yzed by one way ANOVA for

Anenaidi of FRRES €RGYS GamiTgseisn t reat ment groups with
pairwi se-testing for differences between treatnent

le :]%erqux tljréele?f ghl%‘ bl AR PRR SV BLB0SEHE cBﬁ\%tntlolﬂl énethod of gene

nces et ween groups were designe

inseéiplat'? ds%q(%féeéprdﬁly va %fn ﬁ)ﬁﬂns\gretr@% ogg’l%eg\grg}%g%wrus which inhibits
changes were made to the data to facilitate

the pethogerliaphanetypeapisiskyinghEol exgmpleT hemaahed ofigghgléet al. (U.S. Pat. No.
listed as <2.00 were set to 1.0. Negative RT-PCR

6,749 3bMaRayiRradasied fdrQuch 4n atterhatdd veRIoREFRRRS Vi€Bhatedchings and content
normal i zed by transfornmation to | og base 10 before

ofS(?'rﬁlr’“(%@lI are i &gtedg) QRrhESH L, Were not included in

e correlation ana yses Results for each pig were

converted to an approxi mate area under the curve using
trapezoidal rule. Area under the curve was 400
conputed for the entire study period, fromthe first
Aeyeeticat ¢/dIRROVidayby 1% Dstindort r om day 15 to the | ast
observation, although only the entire study period is
Gialednin tliaertfnhzgrlaﬂmttenuaﬁeBRJRSS’ thfougisthe sahahiiaral methods of codon
Log] O TCI D50Zm quantificati on 405 Before exposure on

and %}%%é}%ﬁ%&ggtlthM@ C?E&nalﬂp B ® st Bolk @%s‘t’iﬁﬁioﬁl'1H€ol(1&rsubst1tutmg a

1day after i'atranasal 1 nf ectl on, only

an s i.n ted 05|t1ve r

codchygnBpsseoaibyity UG aps PrSEerin ey Polie rg?'sgerﬁarw codes for a
were infected with f|eId i sol ates, except for i sol ate

protai pgClp linpitsr theypathegepisity tafvibe Wikds. nEeinexagpls.othel methpsiof codon
val ues ranging from2.1 (SDSU-73) to 3.9 (MN 184). By

subs@ifiibh % tMc auli i@ ksall, ’'GodbmatSebstitntidn stutvemoas edTws doattess in the L
were uniformy negative by cell 410 culture. These

Polyﬁ‘%?‘a{ée ﬁot@lﬁafoofﬁnﬁ%érgﬁﬁainﬂugﬂzg Vitus ’gﬁ%kl eu@hgrés with a Spectrum of

Irema og, were attained

Atter’%roa%@m@@ Belseth ety S egrt? BhE iR o digptoey 202
or above 2 log, OTCID50/m in all virulent virus

(Febgrany pe04) anaybeiadgpipd tesisaipe gope SUpAtinuion imathed o afirygting PRRSV.
which had titers below that |evel. The |evels of

Alsoy Herd@inknaddnlelcMigs ‘iAteaudtanest Miutthy atadlen EategthaPRRSY us by Site-
i solates were |l ower 415 than in pigs inoculated with

DII‘CXIICEI %@tg%enfgblgloq} thS ARk &Rd P-G't‘aqwgr@égptGPBﬂﬁin?é REQ@HS of the Envelope

I sol at es peaked at titers over | ower

h@n e he t r n t| te
protgigzy 19 wlinee ale 1oRe axeepeldfl e Bt selus PO App. No.
i nocul ati on, was never re-i soI ated. Ingelvac(r) PRRS
2002000267109 e eide Imshasistadcbabrepoie sHOBINBIGaN@at Mgy be adapled to create an
| og] OTCI D50/ M fromdays 7 to 28, and Ingel vac(r) PRRS
ATP varied between 0.4 and 1.2 |10gl10 TCI D50/ from
days 7 to 28. Attenuated isolate 420 viruses were not
recovered fromserum after day 28, and vins was
recovered from onI y two of the vi rul ent fiel d |sol ate

Y T Y | Al AN A Y T |



905

910

915

920

. infeqtipge Sueltireicc PRASIVEIV A redise

after infection. This observation is further supported

by the correlation between virema | evels and hunora
w@niocloddy9 r esponses det erm ned bypaired conparPEDNS200$/033760

Her dChek(r) PRRS ELI SA 475 2XR S/P ratios to either

vins titration or RT-PCR Figs. 4 and 5 show that the

hunoral anti body response is3&l osely associated with

viral |oad over the entire study period with a

 atterfiRiddePRR S Unisslaef fTied @adhifg@randi dontent bf MutAwbiffeadichl { Blurrelbrink and

RT- PCR. These associ ati ons were highly significant
0] i ach enuat ed i sol ates

hAdéﬁ@%??@%%gh?f%b%?lﬁggg%ﬁgg?9zﬁgﬁ@f$§%%lbads, whereas -

virul ent isolates show high responses. 480 PRRSV

Prot ei n-Specific ELI SA To gain additional insight into

the rel ationship between differences in PRRSV inocul a

Aireruntioroe/aP RR vitsebyr Esppai{didgerie RBRAKonbsesis ti t er s

against N, the major structural protein, andnsp 4 , an

©6s elitledhin e amminor ale@ AgERuact PRRSVpthodehste avdventional method of

determned. Fig. 6a illustrates that the kinetics of"
i CaPerhIGNA bhi PRY I8 | different
chnld SN R SRS S0Y o O RPN SoSRE s o e

on.day 2 8 followed by a shar ecli in the next

speciEs ioNgyia mdufe B S Re R RO SRSt Sl & oF BrREPAG afonstruct may
rose slightly between days 42 and 49. The _magnit ude of

be crentsd by edaning thometwdiof iHapisat @l vidhS Jiati Arr- Noo 2001 57307) to create
found in the HerdChek(r) PRRS ELI SA 2XR results, and

a chinteil dhanict withtPRR® géieyel s of virem a. The | owest peak
titers at day 28 were observed in the groups
i nocul ated with attenuated isolates, and the 490
hi ghest titer was attained in pigs infected with the

ighly virulent JVT 4 jsol.ate. By day 4 9 the
R e e T R T e s B
MN 184 and the pool, suggesting that the hunora
ABepaays esaldesvrrel gienaipd bprefesahdy iby saneved thednethedempted above, the
Additionally, only 5 pigs survived to day 49 in each
atterpubatediedstes W be antpsporuded ditoicompesikient effedtive tah@roviding an immune
i ncreased standard error at day 49 in the WN 184
resp@iRYPainét WRrufiht RBRANE BPRRISY In ﬁQfeﬁeGQOIllﬁkc,;sﬁc@lilﬁﬁ{bﬁgitiBQs will provide

nsp was substantially different than to

I

anti-nsp.4 antibody was detected before day 21. the .
an oipia) eF PR leat e AT BE SREPos S Py S imeblf peains PRRS

response was detected in the groups, receiving . .

%1;_ SRR B gf,vérn’]ca{l pigns of PRRS infection

magni tude of the anti-nsp 4 response was not
in vasacdanahlwiahaleaubdeqoéntlyiexpoded to dhmfectsiigns eisulet PRRS isolate.

2332, JA 142, MW 184, and the pool were all
PrefE@bllyVRIcR Blinic) st %‘ns ¥iReakredtnildyy ARAdRGhisttfloh @188l MetiBe amount of

ecline at day 35, then rising again at day 42,

wher eas .t he magni tude, .ti cour.se and dur at | f .
the muRoeenic, 8??%#%%?{9\’3{;%8% gi%fsgrag fod}'rbsu 0 _agg?uéedgikl?s 1solates will be

illustrates that when exam ning the repeated neasures . )
usedsa prodsice a medifzedrlpie vime vaeseq InEvRigat Bvated isplateg arqysgd in their

10 TG D 50/mM data, it can be seen that there is no
live stateligiha immunbgniemmpositienhs.dh other fomna, thaattansptedishlarms mall be killed

anti body response. There was also very little

im&t r | WMnfD; aRAmBSIteNPOSUr €

orngﬁﬁgggﬂﬁgng%ﬁ?gg§§¥g&kk§qg@9n%§§$ﬁgeight here was no

significant difference in the nean wei ght of any of

the groups on day 0 of the experinent (P = 0.099). On

ggy 49 pigs inoculated with the attenuated isolate

grentehad t he hi ghest nmean wei ght, which was

significantly higher then all other groups except for

the control 510 group (Table 3). Also, on day 49, the

mean wei ghts of all the virulent isolate exposure

groups except for the 17198-6 group were significantly

| ower than the control group (Table 3). The nean

o, Y a1 T o,
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versus /-=0.803, respectively). The clinical scores in
group 10 (Control) increased after the death 570 of
WO w6843$9 fr om bacteri al pneunoni a. Both pigs MeET/ES2005/033760
shown to be PRRSV negative by i mmnohi st ochem cal
staining of lung tissue, negative virus isolation and
real -ti me PCR anal yses, and Xhe conplete | ack of
seroconversi on by HerdChek(r) PRRS ELI SA 2XR or
Theaéehingpaad doneenEbf Goh of diedolldwing refgsnéasdicint egotakeitby reference
herei@rl 1 ous bacterial pathogens were present in aninmals
that died unexpectedly during the study these deaths

o, Bt Hlte OetSECPREALMal Cﬁeﬁé In%”a R i
%1@& K&l ?},]]‘3 f—l[x e e(‘):a E) etslg (E@sg a pe? ne Responses in
Pigs 5 SRty KR oL e JEBRSV). et
177“"@77191111!27”11’PB‘N 0k, !;t‘t R-ococcus suis 17 580 948 Neg
Agutieyes) VAﬁeéﬁoﬂmﬂ%rﬂ uMepgdgends Ls, ﬁae’faé@»r/ér%mger K. M., 1997.
Genatiel Voiztida add Rhy@e@nkegREationshipsAl 2p PorpareeRegoductive and Respiratory
Synd¥biht G aPRRS U3 BiehDSlrhini8 BRSiSneStdubme t/araiyals qfi@penmitebading Frame |
5 A,%h%\%o[SpﬁUgZ?;_lBRRS and Escherichia coli 23 973 M 184
ai’e"ésa N4 Brder EdnmpBiRing %%erﬁ‘ﬁﬂe Emwnvlrldae

vl 405 MH 184 PRRS and E. col1 17 971 ,
by s
T, I\@rtaywl% 2 et praE e Bee v BB gl pradome Virus
During §c@entaliRassages @8gRdol/irPRBS Hnd7 - -“4Hpogenes 21 ; The
Glichgmisiva CT.r'épQldusem . Fat\éatwaliadt €. Mbsipmeay vbri, Mengetihg, W. L.,
Lagdf K NS W dsieg, RIBNBiKetB1, 8 0F. S2dbetartimy) ohiDs,tAlipegi T &, Nepoklonov, E. A.,
”OOAte\(?énHﬁﬁé eRa@bichivfithh At Vharah AdeuaRanaldiReSGRNE Pasdifes of North
Ameﬁc 1%@1(9 dl?aﬁ;f aM@ﬂeJ Hatd gyn\ﬁ'fr&H@{/lrgg Q. V“Q\Porl@gynﬁl 383-390.
nr

é Ly urggl?ie Anf:oﬁgﬁl g' yrﬁ‘[ %ssbo H. Lee,
stwen K Eoe o %@ﬁ@cﬁpﬁé%ﬁgmﬁmﬂ G Virus Rra
Loamfémmossd Oéﬁeutn%ﬁpréhmuw@aﬁp KRS’ deiiac B %trmé#?lseases 185:1051-
105&irulence. * = Significant at p < 0.05 605 Di scussi on

Fase Iobj, EdLiox, M 0f, MedrsWeyarhérmanasF. 1 Musxegh, NeP \2002 ddager Signals

mcréagaﬁyhhﬁﬂhélk&pomdtb PRV Rdpeo@icveoindR dspireioneSyndrome Virus. Virus
if there was a reI atronshr p wth in vivo

}ﬁa%’t!nj P% 951 atr ?ﬁﬁhﬁ{s}eﬂ De A Paul, P. S., Meng,
cti

eSE/ e Ph é)ﬂl gl?(?ﬁésfp}'ra%fry Syndrome
R P s
Rec.2d) 34-¥fshi p bet ween 610 isol ate virul ence, |evels of
HalbenPaG.,dtadl, thé. ,Himeg, . IarhulmduyAr,e@prbnwe J. Bi.dthg, J. A., 1996.
Comipbranay PixogehiditytefiNgsd Ut BorbénecR eppoduative mekRespantosy Symieome Virus

(PR bla®Inai M se-Waalt-o R GeshetndeiiedpColvsttuthetéprived Big Mbéel. J. Ver.
Dia y, (Isg afi.jde present invention. It would be a goal
9

Y& SH&‘]BulV 906' aP&er\ﬁ! ‘i‘epﬁer”P ¢ Cii 7] Huffman, E. L., 1997.

Tem aréi r&dlr gphé) crgé% g&gnﬁggsbeuﬁ}ron o PoEc r\ffésﬁglgrp uctrve and
Resiprafesy Syadipae S4rcs %E brRORD B e ’éﬁ“@?%ﬁh Tsolates of
PRRSwENas Differinj \rlencsy Vt’fhﬁtfﬂlellé 139 resent i nventi on
Il lo . .90 aBverfviesc Aind dlistony Of cMyqtqj‘e i$wine Dirgager (Syene Infertility And
Respirigty Sgh@smien Tn Wastin Swilevelapeeivminicaivd ledriogt Betver, CO, pp.
20. qIfRRSV I sol ates under the sane conditions it was

Mk RS qbagtﬁmg,esr of MurGERs 84V ARG Geﬁetfchﬂatnatmn In PRRS

?S@
Vm ;ﬁe ﬁ?,l qﬁ%ﬁ &E{:U téd@i‘&{ék ZJ @;%ndﬁ*?g]
T: gs Has W ett«\fl\ﬁ%% n?y %:ﬁé ’lvf%e eng,X J1.,2001.

Genqm%{emagppépﬁghylegeqeﬁgAm}\ysqp |ﬁQ§ ﬁ*ctur? °§"E‘H?j]§epr°d“°twe
AndWBaspirsoryi Syndiosisr Manckolates hV athifiausi, %%8@ and was only

used to mmc a nore natural exposure. The typi cal

commer ci al dose of the nodified |ive PRRS vaccines

(I'ngel vac PRRS and | ngel vac PRRS ATP) is nuch hi gher

than what was used in this experinental trial. These

experinmentally | ow doses of nodified |ive PRRS vaccine

do not represent the act uaI product dosage and form
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pool group, both of which received the MN 184 isol ate
initially. It can be seen that Abst-1 665 confers very

WO 2aobloas3py ot ecti on foll ow ng exposure toMN 184PCTTNERE5/033760
observations further solidify the concept that
honol ogous exposure confers nore protection than does
het er ol ogous exposure. The hatfiol ogous virul ent exposure
was nore protective and the heterol ogous virul ent

I2VRQBEIE, VRSGLERSS. PV ot Redth,Ue, Niwynsk HL| Pémsaert, M., 2003, Respiratory

" TractP 88834 tmﬂeﬁ Q)i"ifr‘ések" &kﬁgﬁaw il Aﬁ&%ﬁe%@o%ﬁ@ﬁéﬂr@ductwe And
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329.correl ati on coefficient between the RT-PCR and Log, O

M@aigeting,W . dalager,datd., Nasv@d 88. Gin@lobesr, DHi, 2008s agempazative Safety

and RfifigcyRFARShiaatBihggktaihGhOdtidstraiadactinesfasP drcid8 Refifoductive and
Resp@l‘aﬂﬁ BSrﬁcﬁrBin@nVé#aM@é gieperygi ned by real tine RT-PCR

ﬁ%qv[g GVRI R, V?%‘i@ Lfc. nﬁgéHléruﬁeJ hb el strh@MSpecificity

of th& lrl%e Sp 0\{61;[1 ?gll(?{unﬁe\\/gc at15§%§?ﬁ§/anb{ﬂsc ISHganQ)f Porcine

Repragmvaaa w. fPH’é ‘é“fs fo iﬁ article
Mengeligg.e W. uL|, aIgﬁlf, My ogﬁa g% Sgplgﬁgl h'lgcts of Porcine
Reprpdvecsem@ed Béspiratory %}nidzmgvam oRjgs Buringihe Eerbilastmatphierval. Amer.

J. Vér Ree 91 §2-6§. (Di anzani et al., 2002). However,

Meriddehl MzP K. S2Fhdbay]y. liabet) M. iBi&h yantd 0/ &apot) 199§ @enttieVariation In
The ﬁkﬁﬁe\m%mdv %@ama Bibl wae, Mospaved at all tine

M&I’Tﬂgﬁ M. @C hy 6ng U JﬂﬁflsreO(Yf“I Pui @ﬁ fRe EﬁgyOfSWme To

Is’ogcglg&{fzggo%xg{l\éer%%BSS%V c%nég cihgwgq}é fegt oth lal ?n 1?0%051 15, 533-

the infectious titer val ues neasured |n ceII cuIt ure

Neydelith, S5lerfong: i 6. Ms, ‘B84 &894 lst'hrdePd WRISVROTb L5 eRol, J- M. A,

Stevenmle, B Lopi b, derhpdidome]. di. Mhe200t.u4 QuantisativienAssesuaay Of The

Effeétbieneps @TPRRAV VaccRERomd Rigs WindeeExpeyinampll Condigoms. Vaccine19,3636-
3644enom ¢ sequence of the virus rather than known

doeskd, (MS GhIEdRNS.A . BiR] aOIC PIasaKSB. SWsBridSFee! Lopez, O.J. 2002.
IdenﬁH!:attl{&] u%ﬁ‘zciH% &nb I&%nﬂéxﬁf‘a% ﬁ% ng tc;t)%flﬁ ‘bec),(ne Reproductive And

Res X/ G %olticto Vi 1\? t I ous 685
grf%gpg%%eﬁ? Fh p}i) Otnri(néf ﬂ@gﬂ)@iﬁc Cﬁﬁlt hat KC(I{/&l Evans R.,

Key,cloni: thadaiss, alfqdl o "ﬁhqma;so anlEh dk-ek nﬁa&yson Of Molecular And
Biological Chiiazteriviigsf A Maddicdéévs P@bcsnﬁlmnocitwtlm fad Regnigtasy Syndrome

. Virus (HRREM) i Vimtcimeg( I debvaan®RRE Miv)j fihe PorentuStrair OF The Vaccine (Atce

V23R RsAce W2 I8 5T BhBTWoedet FElddsolAibs ©F RRRSWEYVirsloT 11837-11844.
PaAk i AT GhEjeMST, %afk%’?vlsk&@tah@l"'l dedeClihRaVSIEHS ATRECHROmIc Losses
Caus% %relﬂ)frm 8{\’0@9& Aaﬁ ﬁ&hlrﬁ&tﬁ%ﬁﬂ Yorid OHEE 1,CR @Mnsgg Breedmg Farm

ener a servat | ONS or
Vet. 9 pp

| f the hunmral

AR TR N AR o Fjpoims. 4
J Hygud1.483aA0t e infection. The trend indicated in Figs

Raond, 4.8 | Versglnak &4., Bhikbart (.M .| Baabbrigpk.SA280 Héficagn €1 ﬂ\/étshﬁed Live
Virub PbRMsER dpisdicailve ARTRespiracydyadrongsVirus Yaeirned Apgirsheterologous
Resgiftdry @th‘léﬂg@ Yt enyRte Symp I Bifer 5| Ret &iferg B @5 €BSedses. pp. 117-118.

TSk & B2 9%5'"@1 1dapM%H§f€ﬂt£HHﬁ§ PRRRWis. TR SBRMRPmWRY., Yoon, K. J.
(Eds ég%&%? S s ngzu\é} fe%o e{:}%zﬁz‘é;? l]@z{tz%‘?z ILJ) I g’?g}at D@?Mo'ﬂ%:?’?fi USA, pp.

l"éas

7-1 2factors |solate t pe and infecti

Hanap R, RatHaB Yol (osAFF AR, 3@%&&1@& (&3 ﬂa%yer R.L., 1998,
Effegis DShow XM odified Hiya yhirus Yaceng)smdigh LYls2%8§équncq=$tgaln%0f Porcine
Reproduétdat ndR edperatorpBgidrome Vorus sgRulinveary deagreeddidugpper Particles
In plrggsmnmgwn 35,i398i4gportant to note the variability

anong i ndi vi dual ani mal's. Some pigs within attenuated

virus groups were positive before day 21, and sone

pigs in the virulent groups remai ned negative up to

day 21. 700 Analysis of specific antibody responses to

N and nsp 4 shom1that |nnune responses to PRRSV vary
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755 caused severe clinical signs, resulting in the
death of 50% of exposed animals. Al so notable, the

W@e@343i9 pi gs exposed to the pool of all viruBCT/US2005/033760

i sol ates showed about the same virological, clinical,

and i nmunol ogi cal responses as pigs exposed to MN 184

This finding indicates that 4lhe nost rapidly

replicating virus in a mxed infectionis likely to

ourng Sypdickeloomdd., Mawlaagle MsB., Faaterg, e $122001eEalatun Jo “Complete

Gen@®as €otripatison ONPorsimeRepdactivienfieLR éspiratoiry Byridiems Mirgk Earental And
Atteh SRS @RV D es REGaRAhestsomoowt h 760 potential . The -

notabl e in vivo differences between virul ent and
attenuated PRRSV isol ates shed |light on the

rel ati onship between the virul ence of an isolate and
its in vivo growh and replication. Wien adm ni stered
at equi val ent doses in pigs, the nore virul ent

i sol ates show Logl 0 TCID50/mM titers and RT-PCR
concentrations that are exponentially higher than the
attenuated isolates. The 765 virulent isolates induce
a nore rapid and i ntense hunoral immune response. The
virul ent isolates negatively affect weight gain and

i nduce higher death rates and nore severe clinica
signs as conpared to the attenuated isolates. In
concl usion, the exanple and tests in the present
application indicate that attenuated and virul ent
PRRSV i sol ates induce remarkably different clinica
signs, as well as imune responses 770 that differ in
intensity. These differences are attributed to the
ability of the virus to replicate in vivo, a
phenotypi ¢ characteristic that can be neasured
guantitatively in serum sanples and may be devel oped
for predicting the virulence of PRRSV i sol at es.
EXAMPLE 2 775 This exanpl e provi des several nethods of
attenuating PRRS isolates as well as their inclusion
i n i munogeni ¢ conpositions. Materials and Methods: A
vacci ne preparation is fornulated i ncorporating a
nodi fied or attenuated |live virus for the 780

i mmuni zation of swne frominfection by PRRS. The
PRRSV vins for the vaccine preparation is propagated
in the MA- 104 continuous cell line, preferably ATCC
No. CL2621 . The cell line is grown in flasks
containing MEM to which is added 10% fetal calf
serum The pH of the nedia is adjusted to
approximately 7.2, and incubated at approxi mately 37
C. The cells are then inoculated with the virus by
addi ng about 1 m of a frozen inoculumto the fluid
medi a. The785 virus is allowed to absorb onto the
cells for 24 hours. At this tinme, the growth nedia is
changed to a mai ntenance nedia consisting of MEMto
whi ch has been added 4% fetal calf ser m pH 7.6. The
environnent is preferably between 35-37 C. The virus
is allowed to grow until 50% of the MA-1 04 cell sheet
is destroyed by the virus. The sanple is then frozen
down, and prepared for passage onto another flask of
MA- 104 cells. This process is continued through 25
passages of 790 the virus in the cell line. The virus
is then propagated another 12 tines at about 31 C. as
opposed to 35-37 C, using the sane techniques as
descri bed above. The 12th passage is frozen down in
smal |l aliquots and designated as the Master Seed
Virus. The follow ng sets forth the details of the
preferred method. | . Media: 795 a. Eagles M nimum
Essential Medium (MEM from JRH Bi osci ences, #200-204
1 b. Fetal calf serum (FCS) from JRH bi osci ences c.
Gowmh nmedia for cell planting-MEMr10% Fetal Calf
Serun1d Nhlntenance medi a- MEM 4% Fetal Calf Serun1e

o S N7 NN ~ 1" g e ~n7
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FCS 7.6 pH and put back at 31 C. 850 i . 24 hours

after this fluid change, CPE should be show ng and,
wob@a/053160% hol es are present in cell sheets, PET/E8265/033760

down. j . Thaw out above bottle and take Inm of this

fluid to make next passage of SIRS VR-2332 virus. This

above procedure is carried oat for a total of 12 tines

at 3 1 C The 12th passage of 31 855 C. grown vinms is

wesilginat ed Master Seed Virus for vaccine

production. Attenuati on of PRRS virus by Gene Del etion

One ski |}l ed 'Amnt{}S%agéremg@ww@h@eﬁée §Yh 189&!“# Bfunknown |

conventlonal el etion

t hod invol yes the del etion of codes, for
virulehs. mewtlsé@pw@ﬂwﬁegnaﬁquen@%miﬁégefﬂ"u%fsolate fito PRRS-
met hod may be adapted from of such references as
free Bvingr allawingithe YithsSo réndicateAp path@anﬂmgQ@mgawﬁ)ﬁom about 3-15 days,
Schall et al (U S Pat. No. 6,740,324), the teachings

mea@itthgOBOr&8 of irungiith ane/or feompgtiaide bfbirehitd @LERE said period, and
herein. Attenuation of PRRS vi rus by

| . .
comTRLH I SPEFUD b Firtiblhooh roug@ﬁwé’%%fe sl hilfor viremia
erature enS|t|v nut at i on,
magR s q%@ﬁ{to%ée Sl QLGSR AR S8 RO RS T FRCE of the PRRS
the tenperature range in which the virus is active.
isolarpef wnkaapheiruidnee.met hod of Ski adopoul os et a
“"ldentification of Miutations Contributing to the

Tenper apur e- $@pgictHod®f cleiph U-sAliRed beiap Betdicke umtadbont 3 to 7 days.
Phenot ypes of the Live-Attenuated Col d- Passage 45

(cp4s) 5“" man Tﬁgﬁﬁgg)dlolf‘@ﬂ ] 8%9/. lo\fe é%e};@f'?tqéa?@tt g%the magnitude of

Vacci ne ourna I rolfogy 1374

9 be .a t.ed for use wth. PRRSV. The teachln
Wrelawodg%eﬁﬁéﬂtpeafbg ﬁﬁga@wvwcwa&vﬂug%ltt Ht?dﬁrﬁatl%e@amﬂwe of said
reference herein. Attenuation of PRRS virus by
knovge RRR&t VBN issflaten | nfecti ous Cl one 875 One skilled in
the art nmay al so attenuate PRRSV through the
convent gonal Tiehtedbdeff cpanar alid qenaty offdadiisered vitudBeing similar
Thi s nmethod generally involves the creation of a
to thf Yhdouh CHOMGIDLIE Q0RO daifaidzsbeed viral genotype,
sald clone also belng vi ful ent the target aninals.
For exappl e, d, of N| et _a "
o an LAr ect ABRETRgAR Cafh yree R Fing biing aGRRGIea ' method
Nort h Anerican-Type |sol ate of Pr oci ne Repr oducti ve
selecigrtl firas fhe Lreyy 8emsivyadelo aal.vintiagasal, 7intiagiysedar, antra-lymph node,
Virol ogy 3702 (Mar. 2003), may be adapted for an
intradérfenlatrgstrivaresal, oubcafanBRIRAAA congbihaab kg fand cont ent
of Nielson et al. are incorporated by reference

herei n. gAtt e'TH@'i‘de%dQJff cﬁﬁﬁa \éélﬁlila?tel%y ofBNE ok '0§§1{ﬁa' ﬁ%mtude being

885 One Skl| ed in the art fay al so attenuate

(g %@f @ gnvent onal nethod of gene |nsert|on

”ma$ﬁ? MR &“@ ﬁ@@%?r9msﬁ ol'/8% the insertion of a gene
within the virus which inhibits the pathogenic
phenot ypes offhericthodiof elgim Lspidasagmp lecing measyeadiyd-ogf, TCIDs/ml,
Schall et al. (U S. Pat. No. 6,740,324) maybe adapted

revefso trafsegiptaae palyhefdsa thdin vearsoQ PRES fPRBEY.ELIRA, PRRS hirdtgin-specific
and content of Schall et al. are incorporated by

ELIS{éﬁ a%ﬁ%ﬂﬁn%d&%ﬁé Mere8P0 Attenuation of PRRS virus by

tution One skilled in the art nay al so

22352“3%3 b be peitedsttleim £t B tersb OB ing said swine

base- pai r substltutlon i nvol ves substituting a codon
for chnichloggspdiPRRA infiecsion) afttreqdemnsmimf@mdt}’é%%g palate.such
that the viral gene now codes for a 895 protein which
limts the pathogenicity of the virus. For exanple,
t he met hod of codon substitution of McAuliffe et al.
" Codon Substitution Miutuations at Two Positions in the
L Polynerase Protein of Hunan Paralnfluenza V'rus Type
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to the anount an animal woul d receive by natura
exposure. 1040 5. The nethod of claim1l, said PRRS
WO R0068343¢9 ng adm nstered by a nmethod sel ect ed PCDIS1008033760
group consisting of oral, intranasal, intranuscular,
intra-1ynph node, intradermal, intraperitoneal,
subcut aneous, and conbi nati éds thereof. 6. The nethod
of claiml, said rate of growh or virem a magnitude
beﬂzng NBRWHE thid Rsotat®i®teptaain drnplise foranpesiaiddf fwimebout 3-15
1045 7. The nmethod of claim1l, said virem a being
1075 | neasurqg Py Log)0 TCI D50/ M, reverse
transcrlg’ase-polynerase chain reaction, PRRS specific
EL| SA, PRRS .prqtein-specific ELISA ,and c inations. . ;
b eofmesurinh DeREodTor SoAE RIGOT aAPRE G g during said
the step of observing said swine for clinical signs of
PRRS i nfesiotli on after admi nistration of said PRRS
i solate. 1050 9. The nmethod of claim8, said clinica
Si %ns F ddEhpadinp Gaidesy 6RE0h 8f gitemidombgnitude ,widothghitegef growth
and conbi nati ons thereof. 10. The nethod of claim1,
furt herarfd/r}ﬁl'\}i’lghlri@ taﬁl‘ﬁtl.ﬁlte%?a@ RY GRlsGE1RE o RAdwh DeulBRRRSand
i solate Wi Tl be of igh virulence when its rate of
gromh or virem a nitude are simlar. to that of .a ;
i sBI at eselfiAg hity Hs‘ﬁ?ﬁgu 08 R ENUAEES aRq m‘flﬁ'éloﬁel"ﬁ%oano Mmunogeme
claim1, further including the step of predicting that, ,
t he PRR®nigsitinebasied |orbits ghtel efverawih| @y ishajremys magnitude in
rate of growh or virema magnitude are simlar to
t hat of canpas@bicciselhtel ofknowiiewesee. 12. The met hod of
claim1, said adm ni stered amount of PRRS virus being
up to about 5 ml of inocula having a viral
concentration of up to 5.0 Logl0 TCI D50/ m . 1060 13.

An_ | nmunogeni c C 0S| tion risi .an.attenuated .
PRHS vi TRamPear &t o o R Riee s Uut g MBSy g an solae
carrier, said attenuated isolate being selected, from
1085  havingwsigrleupstcohgpwth sng/aviispia magnitugdedo adi gy wrdantigi s
of a PRRS virus predicted to be virulent by the nethod
of claim1l. 14. The conposition of claim13, said
attenuated isol ate being Abst-1 . 1065 15. The
COppOsI @ %ﬁﬂo&{;}ﬁé]ﬁ'ﬁﬁl $6, faAhd iﬁcﬁaﬁ@n% ke Pb Pcat RMgltRe selected
be virulent by the nethod of claimlbeing selected
. fromthe group consisting of ATCC VR-2332, ATCC PTA-
VITU$s504, ATCC PTA-6319, ATCC PTA-6321, and ATCC PTA- 6322.
1070 16. A nethod of selecting a PRRS virus isolate
for attenuation and inclusion in an i mmunogenic
conmposition conprising the steps of: a) obtaining a
1090 PRRS i sThainethefl ofiokius, sid vinerteing denaated by s rethadgekected from
quantity of said PRRS virus isolate into a PRRS-free
&Skt | ] £ el §e8ndeRtidn) @ene switching,
N R S e e e

N e L e S T L T

said rate of growh' or virem a magnitude with the
rate of growth and/or virem a magnitude of a PRRS
virus isolate of known vjrulence: and 108Q. f . .
seP@ct i ABe method of slain { %rf“%]ﬁréﬁ‘ﬁi‘éﬁlfl%weéﬁa OEH’S?”G)Qf%Wg said selected
into an i nmunogeni ¢ conposition based on its rate of
1095 viruginamtimnamdgenric corspaediti@m a nagnit ude in conparison to
i sol ates of known virulence. 17. The method of claim
16, step (f) further including the step of selecting
an isolate 1085 having a simlar rate of growth and/or
virem a nmagnitude to a highly virulent isolate. 18.
The nethod of claim 16, further including the step of
attenuating the selected virus. 1090 19. The net hod of
claim 18, said virus being attenuated by a nethod
selected fromthe group consisting of repeated serial
passage in cell culture, gene insertion, gene
swi tching, gene del etion, base-pain substitution, and
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