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affdr beveldpmeR ¥t fe Vet & aké orifity NMMS‘% 18994 t**gﬁ%g&%me%%f

are generally wea non- speci fic.
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VARS neti c rel ate to the te uni.n
1R % ¢ Cogh ghurd’ ingnt fprAnadpit ayaﬂ %&%?3%@%@ © gitrthutes
oftravi lgi%nh A Mt1es Manti@eal FHRIHR téhifriehit GHLAreANRuSRBnRrhagit tevers.
| evel for all four viral proteins. In order to screen

for 4 AWPBSTEbfevitst inkiRitors oiérqamgwsw'swnﬁa‘fe ReeR E@RTtHn the

(HTS) assay for virus replication was devel oped usi ng
6



15

20

25

30

Tacari be virus as a surrogate for Category A NVA. A
400, 000 small nolecule library was screened using

W0 bios/1#HSt assay. A | ead series was chosen basePCDOSZIOR/g0529
properties and this series was optim zed through
iterative chem stry resulting in the identity of a
hi ghly active and specific small nol ecul e inhibitor of
liteparare iifduding plenathiatingetriflnbioperadfie adtchlorprymagad, 'msﬁamadme 12>
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needed in the art are nem1therap|es and preventlves
mplgeule demppsiraepfayprable pharmacedynam efpsenerting avhighgpermitted the
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vidis s@abegrass @mday beelll%&ltlﬁ‘afaﬁd]prodmpbbwit QBE at4riond ddyer Singe
thljﬁgé% ltshg?crélgfeglgtgcli E"o‘f’r‘ﬁ%ﬁﬁg gg% Iig\é%ﬁ‘?ﬂ uﬁ] t @glbg virus repllca'uon in
ceplaruracaibd idaltifigd Bdidﬂ?)pis&bh&nﬁ@ prote@iRhdim vihk-ianeki €PE
(althougﬁi it1s theoretlcaﬁ)lg %E)srgﬁ)? to lnhlgit CPE without inhibiting virus replication).

Moreover, compounds having identified activity against Tacaribe virus will also likely be

. active against Arenavirus human pathogen causing hemorrhagic fever (Junin, Machupo,



10 conposition that conprises a

phar maceutical |l y-effective anount of the conpound or a
w@basmeaeut i cal | y-acceptabl e salt thereof, andP@&r/Uus2008/000529

pharmaceutical |l y-acceptable carrier is provided. In

addi ti on, conpounds of Formula I, as well as

phar maceutical |l y-acceptable salts thereof are
Gpamaritd &l SaGajpivemths high degreerof onmologycaradied 7048 @ehi)for, all 4

CF3 E3 A . NR4

PIRFFITS AT Ao MR eperedy P e ity e el B b Riny igh ©
pérfecientity Elgpewednrtase Oirdses. R is selected fromthe group

consisting of H and alk WO 2008/ 14747

PCT/ g’FEfI?SSE © aRATE e‘§ é‘]eéaefeé&"ﬁg PEENERHES émfp"emem of
vﬁanﬁﬂeatdna anddsssvitte didebdes GueH aswagdel by hemberhgR 8¢ viruses like

substituted and unsubstit uted aryl, substltuted and
ATRISYIHEES-t ut ed het eroaryl , substituted or unsubstit uted

al kyl, substituted or unsubstituted branched al kyl ,

and substituted or unsubstituted unsaturated

cycl oheteroal kyls; 5 or where R, and R2 conbi ne

together to forma substituted or unsubstituted C410

cyclic saturated heteroal kyl; R3 is selected fromthe

group consisting of H and alkyl; or a

phar maceutical |l y-acceptable salt thereof to O her

conmpounds of Fornmula | include: CF3 H3C(H2C)n NH F3C

A ONHNH / (SQZ) R2 wherein 15 R2 is selected

fromthe group consisting of substituted or

unsubstituted phenyl, substituted



and unsubstituted aryl, substituted and unsubstituted

heteroaryl, substituted or unsubstituted al kyl,
w@adesile4ot ed or unsubstituted branched al kyl, PemUS2008/000529

substituted or wunsubstituted unsaturated

cycl ohet eroal kyl s or a pharnmaceuti cal |l y-acceptabl e

salt thereof. 10 WO 2008/147474 PCT/ US2008/ 000529

SEmﬂNﬂMRX’conpounds of Formula I include: CF3 FBCXFQCDn
from

R 1,5 sel.e d
O ouproy SR At compDuf apd i oft ano SRINGEL F el iR
pidpRylgxi® upvicad itstcsibnanas wéll sudisehdes biseclated with sltfidhfettidne th living

henyl , stitu and unsubstituted ary],
B PR BR® ity Ui S PO AR Loyt oy rsthod s he
s tredtmentihnd PEIphlakie of Rntoythagis BveH vikuddsesich bs MRmaNaRiskd Ut ed
branched al kyl and substituted or _unsubstituted

uns a!w&te@zpoémnbwet"é%mrw lissa method fos the trgatmgid ogrophylaxis
ofE PVl MFediRA Bt Bi‘é‘éasé &s&@&t&i tﬂeréwhﬁ compi§ife &ministering in a

unsubstituted C4 10 cyclic 10 saturated heteroal kyl ;
therapgutisay piiective pRaYnt {0 amewpebipinsedtipeof pepmppundiof Formula I
o4 &%&msamAﬁeyusr%péneigtb ealt mgmwgggﬂ%%gmﬁar@%k 3 da'hanﬂhcg;ﬁlcal

10 C@ﬂpqsmonﬁhaa compmises g pharmn@bupcallsz e]ffeetnveaﬂntosnh@ftthw@nypound prsa
0
p%r@lg&éxtl%ﬁl =dce ttﬁ)lé Qe t%ﬁ%&% ga;ndt%g;ﬂg ora@l%glalbésétg?é: gt{lgg;lr@?] is
promsiadsin atddttwd @m_pbondsyorf Fornwdal, as etk as platmeaceatidaily-acceptable
l.ect fromthe group consisting of: 11 WO

Séﬁ%&fﬁ%ﬁ“ 7 US2008/ 000529 N N N ofo.. N (a . 5

Me MeEomplduralsdf Formula I include

H;C(H,C),  CFs

F
)

F3

0

(NRB)m

\

(SOZ)p

15

wherein

n is an integer from 0-6;

m is an integer from 0-1;
20 p is an integer from 0-1;

. R, is selected from the group consisting of H and alkyl,;
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In still further enbodinments, in Formula I, R2 is
sel ected fromthe group consisting of: 12 WO
wQo@814ATAT74 PCT/ US2008/ 000529 RS Ry R7 R, apdr/05200%8/000529
F wherein each of R5, R6, R7, R8 and RO is
i ndependently selected fromthe group consisting of.
hydr ogen, acetyl, nethoxy, trifluoronethyl, fluoro,
Rg: Isl selected Bromrthe groopgiennsiating afsubtsdtuted omehdupstituted blienphsatddtuted

ol S QIT T8 Rt S PRl ephaosiousd o

umbgtﬂmtmamkﬂ subktatied bm@u&qmm‘cﬂéd dfion,rand dubstia@ddast ed

fromth roup consjsti of
"'r\%ugs“(“feff '%a‘?f%edscyﬁl@h%i?mggx"a 2- et hyl propyl ) - 2- [ (4- (phe
mthe)re haﬂﬂ)ﬁﬁkin’nﬁﬁ@ Webthery f@aisiMtituled of é}{sb&ﬁﬁﬁeddl%,.o cyanc
N 2- 1,3 3- Hexaf | uor o- 2- met hyl propyl )-2-[(4-(2
S%H@V'h?EWPWM&I) phenyl sul f onyl j hydr azi ne- |
%%El@&&ﬁmrﬁ% fHandal
N— efnmpmmy?mﬁgroan ak}{’hylpropyl) 2-[7-(4-me
orn mmarrgamumaﬂy-@pqu@b{e salt thereof.
benzo[ 1, 4] oxazi nyl ) sul f onyl ] hydr azi ne-1| - car boxam de;
N-2-(1,1,1, 3,3, 3- Hexaf | uor o- 2- et hyl propyl ) - 2-[5-(1-d
OfRE BothgdtinBoNRRLRAY lincluke: _
sul fonyl ] hydr azi ne-1| - car boxam de;
N-2-(1,1,1, 3, 3, 3- Hexaf | uoro-2- et hyl propyl )-2-[(2, 4, 6-
trimet hyl phenyl)sul fonyl] k3 WO 2008/ 147474

PCT/USZOOS/OOOSZQCGhyﬂr zife- | -carboxam de;
N2-(1,1,1, 3,3, 3- *Hexaf | u -2-met hyl propyl )-2-[(3-chlo
r o- 6- net hoxyphenyl) sulf ﬁwdra2|ne-

'nethoxyphenyl)sulfonyl] 5h i ne- | -carboxam de;
N-2-(1,1,1,3, 3, 3- Hexaf | uor ogZ- met Wil propyl ) - 2-[ (4-(4-
[1, 2, 3]th|adlazolyl)phenyl)sulfony ] hydr azi ne-1 - car box
an1de

N-2-(1,1,1, 3,3, 3- Hexaf | uor o- 2- met B kpr opyl ) - 2- ( 3-

br omophenyl ) sul fonyl ] hydr azi ne- | \gyboxanlde 10
N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- net hyl pisepyl ) - 2-[ (4-

- car boxam de;
N-2-(1,1,1,3,3,3- Fbxagfuorolzébzéhylpropyl)JQ-[(3,6-di
Y

br omophenyl ) sul fonyl ] hydrazi ne- | - ¢arboxam de;

N-2-(1,1,1, 3,3, 3- Hexaf | uor o- 2- net hy:propyl ) - 2-[ (4-

met hyl phenyl ) su | fonyl ] hydrazine- | -carboxam de;
wherein

R; is selected from thé group consisting of substituted or unsubstituted phenyl, substituted
and unsubstituted aryl, substituted and unsubstituted heteroaryl, substituted or
unsubstituted alkyl, substituted or unsubstituted branched alkyl, and substituted or
unsubstituted unsaturated cycloheteroalkyls

or a pharmaceutically-acceptable salt thereof.

10
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N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- et hyl propyl )-2-[(4 15

nmet hoxyphenyl ) sul f onyl ] hydr azi ne-| - car boxam de;
wORMS(147414 1, 3, 3, 3- Hexaf | uor o- 2- net hyl propyl ) - 2P¢1/4WS2008/000529

di f 1 uor omet hoxyphenyl ) sul f onyl ] hydr azi ne-1| - car boxam de

N2-(1,1,1, 3,3, 3- Hexaf | uor o- 2- net hyl propyl )-2-[(3-fl uo
ro-4-chl oro- phenyl)sul fonyl ] hydrazi ne-| - car boxan de;
20 N-2-(1,1,1, 3, 33- Hexaf | uor o- 2- net hyl propyl ) -2-[ (4-
Furthief ¢angonngd dfdoyrplie hjrc)wlel f on' yI ] hydr azi ne- |
- car boxam de;
N-2-(1,1,1, 3, 3, 3- Hexaf | uoro- 2- et hyl propyl )-2-[(4-fl uo
ro- phenyl)sul fonyl ] hydrazi n€E; | -car boxam de;
N-2-(1,1,1,3, 3, 3- Hexefd)n -met hyl propyl )-2-[(3- 25
met hoxyphenyl ) sul f onyl ] hydragj ne-1| - car bo 1 de;
N-2-(1,1,1,3, 3, 3- Hexaf | uor g£2- yIprop -2-[(2-
met hyl phenyl ) sul f onyl ] hygr"azi ne- - car boxami de;
N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- thylpro ¥l)-2-1(3-
trlfluoronethylphenyl)sulfonyl zyﬁp - car boxam de
; 30 -
N-2-(1,1,1, 3,3, 3- Fbxafluoro 2- nethy/propyl) 2-[(2, 4-
d|nethoxyphenyl)sulfonyl]hydra2|neRZI - car boxam de;
N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- net hyl propyl )-2-[2-(5-ch
| oro-1, 3-di net hyl -1 H pyrazol yl ) sul fonyl ] hydrazi ne-.
whegaip hoxani de; N-2-(1,1,1,3, 3,3

Ry nk"ﬁ‘éfé&ftéd%n‘i’ﬂ%ﬁ%}m@sm ¥F Makd Ll&?r met hyl phenyl ) sul f ony
4 WO 2008/ 147474 P / US20087 000529  hydr azi ne-

R2| lS sedestaddrammihg group consisting of substituted or unsubstituted phenyl, substituted

anhl'ug?l.fvgtltate& h%}ll%hhﬁ nh "d ‘Bstﬁﬁgﬁﬁég P%sfltu?ed L)( 4-

triftluoromne phenyl ony ne-
unsuhstitytsd atkivi @ubstntuted or unsubstltuted branched alkyl and substituted or

o 2-nmet hyl propyl )-2-[(2 5
m$t ?#%gﬁgwe ﬁ%?g enyﬁ% bnyl]hydra2|ne | - car boxam de
or where Ry and R; combme together to form a substituted or unsubstituted Cq.;0 cyclic

3, 3- Hexaf | uor o- 2- net hyl propyl ) -2-[4- (pyrr
%mwékéhﬂm?&kﬁulfonyl)phenyl sul fonyl ]hydrazi ne-
or a pharharanicalby-acceptable salt thereof.

N-2-(1 1 1 3- Hexaf th
oht 3 BRE ORI EnFREa PP it L ForuIRL A bk £ 15y p other
enNoﬁm(eiltslmlh@co'ﬂnpﬁuhﬂEdfaTdrmwlﬁCD R ismedndy ipfl @Dylie}naﬁvéli rf 5 0vénd
hol i n-4-yl ) pyridyl sulfonyl]hydrazine- |
ar boxam de;

N 214 mnherlex%oa;.ﬁedrmﬂfdrmeraq 121 dﬁamwbxﬁbmewgbm&tb(f&dd i f

| 'uor onet hoxyphen sul fon drazin I
subsgugpm gmq{%t?tuted %4 10 cyclic satura¥ed heXeroalkyl selected from the group

coMdigting &f:1, 1, 3, 3, 3- Hexaf | uor o- 2- et hyl propyl ) - 2-[ (2, 4- di
chlorophenyl)sulfonyl] 15 hydrazi ne- |-carboxam de;




N-2-(1,1,1, 3, 3,3 -Hexafl uoro-2-net hyl propyl ) - 2-
[ phenyl sul fonyl ] hydr azi ne- 1- car boxam de;
wWoOR®s(147414 1, 3, 3, 3- Hexaf | uor o- 2- net hyl propyl ) - 2P¢/BSZHN0$/000529
uor onmet hoxyphenyl) sul fonyl] hydrazi ne- |
- car boxam de; 20
N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- net hyl propyl ) -2-[ ( 3-
cyanophenyl )su | fonyl] hydrazi ne- | -carboxam de;
-(1,1,1, 3, 3, 3- H&Xaf | uor o- 2- net hyl propyl ) - 2-[ (4-
ohe yl)sulfonyl]' ora:ine 1- carboxanide

N2-(1,1,1,/ nmet hyl/propyl ) {2-[ ( 3-

fl uor ophen onyl]hydraziwe-lzc:rboxani%gilji;o
N-2-(1,1,1, 3 exaf | uor o- 2- ne propyl) - T 4-di
quorophenyI)squonyI] hydr azi ne- | -carboxam de;

N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- net hyl
propyl)-2-[(2, 4-di net hyl t hi azol- 5-

yl) sul fonyl ] hydrazi ne- I - car boxam de;

N 2- 1,1, 3, 3, 3-Hexaf f uor o- 2- et hyl propyl )-2-[(4- 15
WO 8/ 147474 PCT/ QQ8/ 29
acetyl ph sul.fonyl’] hydt"azi ne
N-2-(1, L, 1, 3\3, 3- Hexaf | udr o- 2-
f1 uoropaenyl ysul fonyl ] drazine- | %carboxan de;
N-2-(1, 1, , 3, 3- Hexaf | uoro ne?hxkpropyl) 2-
fIuorophenyl)sulfonyl]hydra2|ne 1- car boxam de;
N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2- met hyl propyl )-2-[ (2, 5-di
quorophenyI)squonyI] hydr azi ne- I-carboxanide;
N2-¢61,1,1, 3, 3, 3- Fbxafluoro 2- nethylpr (4-nmeth

| -carboxafi de;

N2-( 1,1,1,3,3,3 -Hexafl uoro-2-net hyl pr opyl

[(2,6-ditrifluoromethyl phenyl) sulfonyl]hydrazine- |

-carboxamde; N2-(1,1,1,3,3,3

-Fbxafluoro 2- nethylpropyl) 2-[ (4- et hyl phenyl ) sul f ony
15 h azi ne- - met hyl car boxam de;

N- 2-1 eft'ﬁ%hsr gﬂ@dwﬁ%ﬂf Frulamub IRy Siecatshfrom thefgra@ipsopsisiing

ofet hyl i soxazol - 5- yI)squonyI]hydra2|ne | - car boxam de;
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N2-(1,1,1,3,3,3
- Hexaf | uor o- 2- net hyl propyl ) -2-[ (4-ni trophenyl ) sul f onyl

WO boyodngmarne- | -carboxamide; 20 N-2-(1,1, 1, 3, 3PGI/US2008/000529
- Hexaf | uor o- 2- met hyl propyl ) -2-[ (1- net hyl i m dazol -
yl)sul fonyl ] hydrazi ne- | -carboxam de;
N2-(1,1,1,3,3,3
- Hexaf Iyor o- 2- met hyl pr ppyl ) - 2- [nethylsul&ghyl]hydra2|n
e-1- cafboxam de; Phenyl pi per azi ne-

' ctrifl 2 [

1-(2, 2, 2-trifl uoro- I-nethyl-l-
(3,4,5-trinmethoxyphenyl)- 30 urea; 1
-(4-Trif|uoronethy|phenyl)-3-(2,2,2-trif|uoro-I
-methyl -1 -trifluoronethylethyl)- urea;

4- Met hyl pi perazine- | -(2,2,2-trifluoro- |

Akl -trifluoronet hyl ethyl)- carboxam de; 16 WO
474 PCT/ US2008/ 000529 1- Napht hal en-

-yﬂ 2,2-trifluore
-1 et hyl et h
1-(4- bhenyl ) -
-met h i fluqgre ) WY~ ur ea;
4- Phenyhpigeriding | -yl - 1 (2,2, 2- trlfla%to-
thyl- | -trifluoromethylethyl)- @rboxanIdeI 5 F

1- ("2- Phenyl (phenyl ))-3-(2,2,2-trifluoro-1 -nethyl
-trifluoronethyl ethyl)-urea; F
1-(2,6-Di fluorophenyl)-3-(2,2,2-trifluoro- | -nefhyl-

| -trifluoronethylethyl)-urea; 2-[3-(I, I
-Bis-trifluoronethylethyl)- ureldo]benzanIde

1-(2-Chl oro-6-fluorophenyl)-3-(2,2,2-trifluoro-I-nethy

wheréin eidhl JfIRY %Omam?ﬁrﬁcﬂtﬁy InHEpeHHe%ﬂy seth:ted from the group consisting
1 (3-Trifl uoronet hy IE enyl 2,2-trifluoro-

of; I%Irwmacrﬂyl fethopdi h%rpwy éls ﬂwry*chlﬂr@&rompqm( acyjangino,

mbtﬁylt §d]fo|nhlrﬁfd@ Wﬁhh&ﬁ]oﬁ%ﬂ%h) C%&w Y6 BRE NS YULE QLRI Hfhroxy.
-(2,2 3-Tetraf | uor o- hydr obenzof 1, 4] di oxi n- 5 y

I) 3- (2 2 2-trifluoro- I - nethyl I
- t r hh _FHRICQHPEMAH?%IQW& i€ ate]tg ('a fo?p%und of Ffmnula I ?elected

rifludromnet oxyp eny tri uor o-
frwlhelgmttprqomlﬂmg@lﬁ\st hyl et hyl ) - ur ea; |
-(4-Trifluoronet hoxyphenyl)-3-(2,2,2-trifluoro-I-nethy
| -1-trifluoronmethylethyl)- urea; 4-Methyl- |
- pi @éﬁi(@ilI’ie3«,3,]5-He((ﬂ]l@r@2meith‘yllmqv)(b)'-Z-[(4-(nlmllhl)-IphedyIsuIfonyl]
UL HOR QTR BN LAY ) -
N-2-(1,1,1 ,3,3,3-Hexafluoro-2-methylpropyl)-2-[(4-(2-methyl-2-propyl)-
phenylsulfonyljhydrazine-1-carboxamide;
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[ 7-(4-methyl-3,4-dihydro-2 H-
benzo[l,4]Joxazinyl)sulfonyl]hydrazine-lI-carboxamide;
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[ 5-(l- dlmethylammo naphthyl)
sulfonyllhydrazine-1-carboxamide;

N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[(2,4,6-trimethylphenyl)sulfonyl]

13



20 car boxam de; 1-Naphthal en-2-y1-3 -(2,2,2-trifluoro-
| -methyl- | -trifluoronethylethyl)-urea;

wda2qoA#14aor ophenyl ) - 3- (2, 2, 2-tri fl uoro- | - met hyPeT/us200$/000529
uor onet hyl et hyl ) - ur ea;
1- (2, 6- D net hoxyphenyl )-3-(2,2,2-trifluoro-I-nethyl-I
-trifluoronethyl ethyl)-urea;
3- Trhytitadineresatboxamide;[ 3- (1, 1- bi s-tri fl uoromet hyl et hyl ) -

1 PSP RS B prer P mshromy el shlpro-6-methoxyphenyl

t r lsﬁlfbk@ﬂ}ﬂy@ﬁiibé Bbd’ibdx)amhtfeea
nophe 2-trifluaoro-l-methyl-1-triflu
or o M é,@ﬁyﬁ %e@lﬂggo 2- methylpropyl) 2-[(3, 6-d1methoxyphenyl)sulfonyl]

1- ( JiyMRERef aibsmhide; 3- (2, 2, 2-trifluoro- | -nethyl- |
trlgll uoronet hyl et hyl ) - ur ea;

1 (20171, 1253 HaeBarardrmeib Hosopy DRIV (4 3- (2, 2, 2-1 11 11
Uor‘{ri 3]tﬂ%&Qé’dllephewlstl'fdh‘%r]Ryfﬂ%li})é CL¥dmteea: 30 3 -[3

| s tN ?-f(l mdrMHh&dfboﬂqyﬂ metbylewﬂbl])-ﬁe{@zenesul f onani de

t ri 1{(%%} ﬁ@?ﬁ@ﬁ@{l@? _ﬁfﬁflecga;rl}ofc&fddgﬂor 0- - met hyl -

(4-I‘Bﬁﬂihhﬂ),ﬁér9jl-l§xa$luér2 2methyipidpyDarer- | - met hyl - |

1 (2R S A B breider .1 - ety

t r iN-Ryonanes, B-)I-le&hfhl}drbfZUﬁﬁHylpropyl) 2-[(4-

2 rifluoro-I-nethyl- |
o |"?‘°1%3&Uﬁ§§ﬂ§x‘%oé¥ ﬂ? 5”‘&?‘5 a?a"’lo’i*‘?‘%l 2008/ 14¥474
ngNJIS'ZDS8/3m9§2ﬁgubm(22m&h?|btfobjd§llzfp@e nz :1)[ Il 3
I 0XQ trifluoro-| -met
tri m%mxgp%phgﬁpg?qw]gydzrwrga L-carboxamide; y
1- (4-£hi 011 Gphepekdfudrd- Z,n?mgd;;rwlj upuo- | -nethyl - |

trlfluororrethyleth If) I
3 dpBoRmeskphepy syl Qnﬁlhzdwm? I gebexanide; et hy| - |
t r 'I\f biapn qnes mﬁe%ﬁ\)dradHﬁ&l"f‘ylproéylff—ﬂ[@' fludro4-chloro-

-Bis-trifluoronmethylethyl)-ureido] benzenesul f onam de;

1- ( phawbswiowdpyisaney L-ariopamidg, ¢ ri f | uoro- | -nmethyl - |

t(rZII\fI\/il'a\t hyl’ pheﬁ%%(@l%yé ézd#@@pr?‘?f'ﬁ Lor o- |

-tr imﬂummmmyh@vhgulfpnﬂ}lygrazme 1-carboxamide;
1-( th r - et hyl - |
-tr ﬁ: of%%fg?%i%%%l%&?? e@”&f”‘f %’y‘[t? fR’lol di nyl - |
(2P1261121)$Lﬂf0h}'ldl”0'd@zlrr]lb ll-cmbb*ayrhde I 10
t 0xa
N%m%?g‘ghen ;1 % %imgﬁygprf)?yrq?ﬁgro
mstrh;Hoxj'phbnyl)‘shllfmtyt]hﬁi“dzyiedt-dawo)(amﬂaa :
1- (2, 4-Di e 3- 2-1 | uor o- -net hyl - |
trﬁ%’ga@m %V% "l?& bp /QZ%E he- | - car boxylic
aci d1ethylphenyl)sulfonyl]hydrazme 1 carboxamlde _

( 2, ﬁl’eZZZIt,{,i,g,gg%&éhuom Emlethy‘propy Pr omet hyl et hyl ) -

1 (4rfﬁbfbmet@wéﬂyﬁ)ku@m hexyphemykamide; (2, 2, 2-trifluor
- et h 15 trif ororrethylethyl) ur ea;

O Y 3 gk S OO A A L7 111 or -1 - et

yl Hnnkmo&*ﬂh@ﬁﬁméhyi]ﬂfdwlnk -1 carbléf(ﬁﬁde
2-Trifl uoraonet hyl phen llP( f) 2-trifluoro- |
R L S opme T B apyD - 215 ebioropts-dimethyl-L -
1- (gyrhﬁﬁﬁﬁﬁwmﬁﬂ drazind: (garl’a)ox%mﬁcfeL fluoro-l-methyl-1-trif

| uoronmet h]y - ur ea;.
N-2-(1,1, ,3,3,3 exaﬂuoro 2- methylpropyl)-2 [(3- methylphenyl)sulfonyl]

- met hyl -

14



15

20

25

30

N-2-(1,1,1, 3,3, 3-hexafluoro- | -nethyl propyl)-2-[(4-
di fl uor onet hoxyphenyl )su | fonyl ] hydrazi ne- | -carboxam

w0 ad®s/12874 n anot her enbodi nent provi de herei n PGT/ES2008/000529

method for the treatnment or prophylaxis of a viral

i nfection or disease associated therewith, conprising
admnistering in a therapeutically effective anount
to ahymmll-darbonmdethereof a conpound of Formula II

or a.np C tabl [t thereof. In
anotrP‘@r(?éHg&dfﬁé’f@uoé'z ‘Bﬁtggﬁ'é’eé 125[@1 conposi tion that
co Wuﬂﬁ&%m@thpmﬂédyﬂmhylmhwm@fl fcﬁl%bké{xﬂd@ mount of the
30 conpound. or _a pharnmaceuti cal | )éa{accept abl e salt

ther’&?f(l Il é%ﬁ%hﬁ@c?em@ﬁhxlarqpyb Eceptable carrier is
pr ovﬁlﬁg(qomletﬂylﬁﬁjéﬁnﬂ)éu%nyl BRAHA S arBbxafRdeul @ |1, as

wel | phar maceut i cal F@ acceptable salts thereof are

pr ole@eidI L Ichhprdleneftporst2- F@MW@YI)Q r{pyroatidin- gy phenyl
2008, i GRGILERA0ALAR0520 R 4 FFF " . N NN M

O Formula Il 5 wherein nis
an iNebéd, Xk bhdegafBroro-2rmiethylpropyit2f@r from 0-1; R is

sel CGiGdHeh A IHRALAHANE IR SLG Of H and alkyl; 10

gr oup consrsting of

subsm42t(mileloB »3- Henaﬂuoat Z-mathemrqwbdy[n H(5-nsuilin @y t)psridyd

unsubgi g %( subsé)l tuted and unsubstituted

het MG} y r§ﬂBeS rRpw unsubstituted al kyl,
substi2t(sl elQB 3 B-Hensfluosd- Emtlt}'tbnb;rya)rm[(eukifalok}thcthc&pp’henyl)
subst d,or, bsti.tuted unsaturated

cyclséfh X 59:\’%(‘9?’!"’” PXaifds e R1 and R2 combi ne toget her

to frenmia, smbgtﬂéxaﬂedrooz-muﬂ@msﬁylf.m(am &bhld@pBatA)s@lfonyl)
15 saturated heteroal kyl; R3 and R4 are. independently

sel defRginegROKRAMIGEoup consisting of H and al kyl; or
a phannagau 3.¢ aldufarseMabigosd-1- [ﬁﬁéﬁj‘/l@lﬂfonylhlﬂ'drazme 1-

particular, certain embodinents relate to a conpound
of FAMeNAMIde) sel ected. 20 fromthe group consi sting

b N2l(Z12;308, 5 RxAndrot -inkth f!ﬁfdﬁ?t)bq{(ﬂa1h§&€19¥t|h]>>gj§hén%’l)1'

b| s(t rifluoromethyl)pr op hydr azi necar boxam
1, 1-8lfepilhydrazies- beerbexamids: opyl | - 2- (4-tert - but yl benzoyl

) hy dg.a7i necas BAXaah&& o-2-methylpropyl)-2-[(3-
cyanophenyl)sulfonyl]hydrazine-1-carboxamide;
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[ (4-
cyanophenyI)sulfbnyl]hydrazine-1-carboxamide;
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[5-(2,3 -dihydrobenzo[1,4]dioxinyl)
sulfonyl]hydrazine-1 -carboxamide;

- N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[(4-methylphenyl)sulfonyl]-1-
methylhydrazine-1-carboxamide; _ '
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-{(3-
fluorophenyl)sulfonyl]hydrazine-1-carboxamide;
N-2-(1,1,1,3,3,3-Hexafluoro-2- methylpropyl) 2-[(3,4-difluorophenyl)sulfonyl]
hydrazine-1-carboxamide;
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[(2,4-dimethylthiazol-5-
yl)sulfonyl]hydrazine-1-carboxamide; - |
N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[(4-

15
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25 2-(1,1' - bi phenyl -4-yl carbonyl )-N-[1, 1-
bi s(trifluoronethyl)propyl]hydrazi necarboxam de; N-|

wQ28bir(4rifl uoromet hyl ) propyl ] - 2-(1- napht hoyP¢Trys20a%000529

necar boxam de; 2-(1,1'-bi phenyl -2-yl carbonyl)-N|

1,1- bis(trifluoronethyl)propyl]hydrazi necarboxam de;
30 N[

1, 1- BdedfIptient l)sidfonyigtydydziner o@ybdkamided - met hyl benzoyl ) hyd
razi necar boxam

o BrER D A etaty- 3 mreygmrped- 2 4Cxcisrophopaanisony )

necaﬁﬁﬁmld&rbo&hﬁnd% 1
-bi s(trifluoroneth ( _ 19 D 2008/ 147474

2-
PCT/ Y2008} @),éés‘i@‘aﬁaom-?--meth}'lpropyl) 2-[(2-
i met
17 RN B e SR S
d| chNed-Jbh3 3y I)Ih?sadlpalprmx@@wbmmﬁﬂd& 5 dxﬂliorophenyl)sulfonyl]

i f quﬁihyl ) propyl ] -2-(4-bronbbenzoyl ) hydr
a2| n@%:a r(rgaxlélim e; ’

N- [ IN2L2-0li, {813, 3‘-Humfhwm hy:he)lmmpyyl}-,?;{(é(-methstnbem)shlﬁmﬁ]ez-

7 ) OB AR ke

1,1 rifflor one%)'/'f?pr opyl] 2-(3, 5-

dl rreN#?yd ltienzmul-)dxyﬂmcaa-amhbmhom&m-@e 6-dit¢rophenyl)suifonyl]
bis(trifl oro thyl)propyl] 2- (nesi tyl carbonyl) hyd

raz”?'?'é’& M5e% gM%nd 10 N[ 1, 1
- bi stz £ i u@BQ@Iekaﬂu))ﬂ%Dﬁlyih}/l-p?op&ﬁ-ZC [k 6¥d@riluoromethylphenyl)
met hox fﬁ@ﬁﬂlzg%ﬂé Xfﬁ zi negarboxam de. In an
enboit Y © Faef:ng treated is a hunman.
par tNQLUI;SIFI BB OHENIRN65-2-th By Ipioph- 21 [ (- ﬂ@&ylgfﬂenl?ﬁétﬂ‘ﬂnyl]j

tre ed |s a henDrrhaglc fever virus, such as an
razing-1-meihylearhoxailideys nay be sel ected from the

groumz Nsi, 38 308%:x@fluske Rl femyl D 3§3dﬁﬁ@ﬁ 1159x sedi a,
Lassa, ccll'acarl be, Pi lrl1c:h| ndgmyy%py s( Det ai | }L 2 _

et Malsulfopylihydsazing learboramidee nore ful |y descrl bed
A bel CNV- NéSB 3Ef3 @Feﬁgﬂo%[h Q\Jm‘-}F r@i’ﬁﬁ[@/ e}(%l%rgﬁh%?lﬁme

1 provides the chem ca fucture
for nh?aéboxﬁﬁdjenol ecul ar weight of ST-336. FIG 2 shows
the ebi@gh 10f 3 & ﬁd??@zm‘ ¢ o0
Tacar i be Virus i % and @Mcftye [épﬁneé %0%
2A, ywevléorwﬁhyct:ammbcarbﬂmwcbd wi th Tacari be virus at a

15 248 B SRR AR S B

hourcgrbowarnideinf ecti on) . At 24 hours post-infection,

PR S SRET RS eS|

Taca;axbbmnvdaf,us ST- 336 vvas added for 1 hour before

t he ur, . dugi n 0 i 0 0
and for%% fz 21% tréfluqr?]i R yé'c!91’@%0’?@?5’&5%'8%&8&%‘")‘“;
rmgdl—(ayﬁmee/lphen)&) Mzshemmnotdql-m%ylgndifmmnieﬁ:yedlyl)wrdah
nmedi cont [ arose.  Five S ction,
o R DR g e R BT b b ot

st ailq&d, 2pFiflasrotiamgth piguieiflgerameih thyB03-F, ﬁs-tﬁm&h@mh&w
ST-336 binds with slow | Coffto intact Tacaribe virion

in t'H&
1-(4-Trifluoromethylpheny!)-3-(2,2,2-trifluoro-1-methyl-1 -triﬂuoromethylethyl),-

urea;
4- Methylplperazme-l -(2,2,2-trifluoro-1-methyl-1 trlﬂuoromethylethyl)

carboxam 1de
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absence of cells. In FIG 3A a diagramof the virus
dilution schene prior to plating is provided. The

waeoosg4mrked with ST-336 and diluted (left si deQT/U82008/000529

virus diluted and ST- 336 added after dilution (right
side). In FIG 3B, pictures of the plaques that
resulted after plating each dilution showmn in FIG 3A
on VeNapkthdiérs1-iis3 mmtrmadro-Qﬁetmlaﬁﬂadra;ﬂaﬁﬂ&hyl)-urea;

PCT/ U 8/ 000529 FIG.4 s of ST-336
dr ug! ?‘E‘gg@fogﬁ?“ysé@r'@grﬁ -iflporpp etS'y H&F%"‘et eth)&')ﬂeﬁ;ear
Map hédyfighidinoPyIoLt@i2p- ﬁi‘ﬂﬁ@r’dflsrﬁéth)(l 1GHBudromERYyL®RA)-t he
| ocation of the signal peptide ("SP"), transrre rane

donafaibqamfde;  the cl eavage site between GP1 and GP2
(K261 (ﬁﬁﬁe%%)&pﬁenﬁ))lzogéqtz-muaa 1trhah>fm%ﬂ§}or§§ﬁ¥]1&ﬁ§nb .;eémt

mut ant s he am no aci ange

eac hl{%6-pifbprapbenyDin(2r2 23riflago- lrmethWrli-ifueroinethglehy-urse;

aI|g . d ST 336 DRVs is
ﬁ@gﬁ o trﬁﬁ%r({w"q&@rln%?ggugg?pg) C%d%gce of the

C— t e} (A-Ghibropfefledrophenyd)-3-GR22-triftviorve! -methglls 1 - Hlhotomethy Rjhy)-

Contlﬂ_lgll ng the transnenbrane donmai n (marked by

vert! 4l lines), the location of the nutations for

DR#11-@-TrifhebeorhdatindphenypBH@2,2, Rerifusia brthiyH 1 -gh flubehety i ttyl)-

Amapari (in bold). 10 FIG 5 provides the chem cal

strulttire, fornula, and nol ecul ar wei ght for ST- 294.

FI G 2-8-ah®istrifierahdtiedéth g -ulRldolhzénesulnb@ide; M ce

chal it Ta ri.pe, vir Four / old BALB/ ¢
mc eJ '%ﬁzgﬁr%r@ﬁ‘f %FA 63( #?Pegdfﬁg@xwécg%-(ﬁg Zifarodng
t _rea’haﬁyldlairifMoﬁoﬁfet}?/QtP@'@MﬁedM th vehicle (control),

ri bavarin at 25 4 twice a 15 day (BID)

0 nPxbroside - §-6 B uorp by s T leihy)-

- FI Gyurén;are the percent survivors in each treatnent

group on day 9 and day 10 after infection. DETAILED
c‘%i ISRy Dnpri( 22 i fluores bmgthyk bifriffugeomethylethyl)-

trea}rg@nt and prophyl axis of viral infections, 20 as

wel | as di seases associated with viral infections in

| i vihiflethyki-pipetdipe- b2 dduore-h-megri- tiflnosemethyieshylted

ar e GyoRakRds and conp05|t| ons and/or nethods for the

treatnent and prophyl axis of henorrhagic fever

vi r usiaphthaient?-d<3 @r?e%tiﬂupl@slemeth}‘bm\ﬂ@lpronmhlybthﬂ)wrea

Pl v o Cper e DES- e Aot Dt S| IR Wbt

t hi sl-@étRinetwxpdseyl)- ]bﬂ rfriftuoso- F-olethglal -trifluatobrethyletityl) ames;
e & R0 3 oy She RS Bl

i nclluittenyi3uE2al2- meﬂbemelFmesthylrﬂl-taﬂaorbﬂneth;zlethyla-xteapI early

di ct l i t d h [
ar o 3PS Rel oL e B B PSR P BB R

her di-@- Mahmpmyt)ap@mmuas 1aneta¢m-emu@ﬁmemgaml)m@a

o Ao et R e 3 areorr ) AR act ual

publtmﬂ\a;ird)rﬂéthyldtayls&reay\hl ch rray need to be i ndependentl|y

confi. o We eara es is rowded it is
unde’fr ?Ego&ﬁﬁ%ﬁucg%ﬁt V'%?%B ngevavaé gramide;
enCQf(B&EuS@ﬁhenW)B (gmechﬂad}stllmm 1LtHifhdrém&@hyléthAR Brea;
smal | er rang;i1 ndependent | y be
1-(4-Bromo enyl) 3 (2 2, 2-tr1ﬂuoro I-methyl- l-trlﬂuoromethylethyl) -urea;
1-(2-Cyanophenyl) 3-(2,2,2-trifluoro-1-methyl-1-trifluoromethylethyl)-urea;

1-(4-Cyanophenyl)-3-(2,2,2-trifluoro-1-methyl-1-trifluoromethylethyl)-urea;
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21 WD 2008/ 147474 PCT/ US2008/ 000529 included in the
smal l er, subject to any specifically-excluded Iimt in
wo b@saiaved range. Were the stated range i ncP@mEs20081@00529

or both of the limts, ranges excluding either both of

those included limts are also included in the

i nvention. Also contenplated are any val ues that fal

Wi t hi-(2,2-Déflurbles z6[& B Reskol-8-\WnB £33, 2deitluored -rattherMi se,

al | t&@ ni cal qﬁ& scientific terns used herein have

the ! "Waﬁ Y& comonl y under st ood by one of

or di n@f-EhlSJ‘bbhényl)B (Qb@-tﬂﬂﬁoroAﬂﬁetl(l}ﬂllttﬁﬂ@ororﬂ&ﬁyl&ﬁilf—ﬁﬂeé*' S
simlar or equivalent to those described herein can

al so! b’eMﬁ%@hwl)ér@éﬂrteﬂuoreﬂ -rpeshyl i1 igifluopgmetiyilgthyewtea ons
ment 4. ?ﬁ@’ldl -BRIGdrHhy IR Y-REHAbED LG RInEm Y, I ef erence

to disclose and descri be t he net hods and/or materials
i n cbthe&bitremopbicn)-3#, %Brtltlfﬂ%@m'lﬂ)l@ﬁl}'lbll jtiforemeshydethyl)-urea;
C|te ' | ude

| ﬂgz R hyf&ﬁédyﬁgg izF’z’ mf@%ﬁi-ﬁgatem io ggigﬁg@‘ineihgle'tﬂ%@ | pele
r ef el-§4-Methahpherngi 1@l 2, Z}trdklsioﬁl-mdthabl-alﬂuammthquthwl-tmch ng
bUt p?grrol'dm@ ﬁ 2%2 5 ?r’iﬂuo oé’ -methyp?ﬁ&oro?neﬁug?et@@-c%}boxamde

_ani-ma pet ani nma
dogsl (@Eluenephenyla}fiqz 2 aam&;orw-amxhyml eréfluognmatigdetinigsregnd

t he The te cac herei n in the
cont LA EBitrementeniF L B L SRE el et e ines
ef f eatdpusIbssrbotylia apidi(2,2 Qutifltorof lemeglat trifl@giomethylethyl)-
Effica%%fcan be neasured based on change of the
courd® the disease in response to an agent. The

t er m-(4SBRaRSSIriflasromMsBekypRESI)B-122,2 fiflusoNth¥hyldaf- a
chronic treatnment regine refers to the effectiveness

of drifypromethyiethyDruse® nent regine. This includes a

bal aoeeriuorctetRdfybraGY-3- (2929-%ﬂ%r&-ﬁnethyn-ﬁtmo%rﬁ&m&hyx)
and patient tolerance of a formulation or dosage

uni tY¢pati ent conpliance, and the like. For a chronlc
adm pSti@iotdbf @%ﬁgﬁ) 3.0 PELGRBR- ARERJL- 1 -riTh6foaR A Kihyl

it must bal ance fferent aspects of patient caré an
effH@ﬁty to produce a favorable patient outcone. The
ter t tyh j 1Sed...
nor a2 e85 23 R ro 1 ARR AR B Rk
pharamdcol ogi cal and physi ol ogi cal effect. The effect
may r I : enting or

par Hggﬁﬂ§ g?gééﬁ%gﬂ&nbqd%gég§58&9§%€¥onl or condition
t herdfiboramethorypheyylisuifveyr fhydtatine- lrcarboxamideof a parti al
or conplete cure of a disease, condition, synptom or
adverse effect attributed to the disease. The terns

"t r eRtdnogher @nisbdirhért ptovitfethereiis ausdkbdfor fk reatd@iedrs any

treatnment of a_di.sease in a ﬂbSUCh as %WP
PIQRRARKS Ay ifehpfsgtsor ‘ﬁ%??seﬁ%\? G i CORIEINEAdNYiRjfEring
inQCEétapduigal iyl fRcthelinRiht to\amamhnmrx n& threst] & pssind of

t he di sease but has not been d|a nosed as, havi ng
Fermulg 11 gr a phagmaequHep!ly rsco Yol el %sﬂfrp e st erpprefiment, &

. plﬂx‘rnﬁ&‘&ﬁﬁcd]‘ B8 mpRitRA Rl eBmpriseda §hmine@etuu&41@tefﬁawve%oum of the

predi sposed to the disease but does not Xet experience
C%?poan% BY aiphagyRstdrrdly greapible Sait dereoband g pharreticallyg

a&&ﬁame SaASSs p.tovfaed R dd@itioh %n{/?)()uﬁc%‘i‘)lﬂ%ﬁlﬂxl& N€as well as
devel opment of the 22 WO 2008/ 147474 PCT/ US2008/' 000529

" pharmaceutically-acceptable salts thereof are provided.

Compounds of Formula II include:
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di sease or its clinical synptons; and (c) relieving
the di sease, i.e., causing regression of the disease
w@p@sa#7474 s synptons or conditions. Treating aPCT/US2008/000529
patient's suffering fromdisease related to
pat hol ogi cal inflammation is contenplated. Preventing,
inhibiting, or relieving adverse effects attributed
to pathol ogical inflammtion over |ong periods of tine
and/or 5 are such_caused by the physi ol ogi cal
responses to in repriate inflanmation present in a
bi ol ogi cal syste ver ong Iherl ods of tinme are al so
cont enpl at ed. sed r "acyl " refers to the
groups H C(O™-\ - Rtuted alkyl-C(O)-
al kenyl -C(O) - F bst tute aI k ny -C(O) -
al kynyl -C(O -, st tuteBh al nyI C(O)
cycl oal kyl -C(O -, substituted cycl oal KiffMu¥alb) - |
aryl-C(O -, substituted 10 aryl-C(O) -
wh&tgroaryl - C(O) substituted heteroaryI-C(O),
eterocycli c- C(O) and substituted
n semnemntogey ¢loimc8-6) O) - "wherein al kyl, substituted al kyl,
al kenyl u tltuted al kenyl , al kynyl, substituted
"‘é?%“y‘“y‘ﬁge”?jy"glﬁoa| kyl, substituted -cycloalkyl, aryl,
Ridbatdt¢difred theagrybp cdmensmgxffrﬂ/hnd akhst i t uted heteroaryl,

het d substit h |,
T e e L
subST{tDe NI MQbmmatd"rlesubStmumd apet makabitityted Bedreary e dufstimead or

oy At e P i d B e P RIshH S aefapentied 6

urﬁuﬁzfifdteltdl;ﬁrﬁﬁuﬁkdd)g@ylbhet&b%lkyls slubslt Ik t Iut eﬂ ar yI

cycl oal kyl stituted cyclo eteroaryl, )

org{ftses Ry itz REDEE egelfier tofate @g;ef’ureé o7 SRRt o cxeli

sal@ded ResreAlk@; and: V\,here each R is joined to form

%qj.gether with the nltrorgen atom a 20 heterocycllc or
driaruindependandy selyeed Eom thegprotperoapisting gty and alkyl;

orsa%ﬁltrﬁetcéﬁtﬁzgllﬁla&%btabl@'siq?ﬂﬁyﬂeof substituted al keny'
al kynyl , substituted al kynyl, cycl oal kyl, substi tut ed

cycloalkyl aryl , substltuted aryl , heteroaryl
SUDSh bhtitask, Balaer aﬁﬁadlmernse;e%@@a%ingomf%hﬁﬁnahusfeﬁ:gted
heterocycllc are as defined herein. kenyl" refers

frang thel geeupydongjptingefpr ef-er abl y havi ng from 2 to 10 carbon
atonms 25 and nore preferably 2 to 6 carbon atons: and
having at least | and preferably from1-2 sites of
al k@rlglS-kis(@ 2 AsirdluomathoxPbeveoy dNeHinlyl * refers to an

al k 2 to 6 carbon
at o%swtlgrqgg% lﬁ/as%?;ﬁ@dgatzh%&rg étngne? preferably only I
SI t &N-pf, l-his(taﬂycbromnmat)pmml] dii4-art-eutylbenz@Ayrazilec sbdx@mide;
|lfle h as allyl, ethenyl,
pr openy r{pb'p{})‘ 4y?ﬁ°§5 n'zy’?'he | i ke. "Substituted
al kebrs(/dnﬂumefnetlsrl)pmpgll]lhgelr@zinegerrm)qamldeavi ng from1l to 5
substit n S, |1 ndependent te omt
condbe Rl puarPE BN (Chedihed ey dsap Sl
alciIza(mmg;pht:uliylacﬂédiwl)ammm acyl oxy, am no, ani di no,
a ni.di no i oa noa , am
e DR DR RRD R e BORA ani a0,
gg_l_;l\oFl@[—bg@ﬁﬂﬂgjggnsetﬂyly%ort)yl]tZB-t(M?ea{?ﬂ%hﬂo‘iﬂﬂgcﬂ'azinccarboxamide;
stifute aryl ox )
subdti! l’lug'é@i” ‘VP‘B%‘PY PR {%p3n t'%gubgc{f¥zt'w%rboxamlde;
ar y Nopy bt tnﬂﬁtﬁb@l&ﬁ?l& rBf/ﬁI 2xyb- cyano, nitro,
a

car boxyl, carboxy car boxyl -substituted al kyl,
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car boxyl - cycl oal kyl, carboxyl -substituted cycl oal kyl,
carboxyl aryl, carboxyl-substituted aryl,
wa@arBaxyhet er oaryl , carboxyl -substituted het ePOBUF1008/000529
car boxyl heterocyclic, carboxyl 5 substituted
het erocyclic, cycloal kyl; substituted cycl oal kyl,
guani di no, guanidinosul fone, thiol, thioalkyl,
subsa,hieu{ogybaqtbm&&yimechmoﬂaﬁmb,, substituted thioaryl,
t hi ocycl oal k ?tltu@ @thlocycloalkyl

t hi oﬂét’ér%%(?&ﬂ“o“’é'l?ﬂ“s}' )P’EOW #frohet er oar yi

t hi omatls{ogs;%ylgrcydrazﬁw@asw&ﬂﬁ&d t hi ohet erocyclic,
het er oaryl , stituted heteroaryl, heterocy C|IC

subshiild dtté?ft"ﬂﬁ'étoéleéwmqp&fﬂ Zdﬂchr@apb@awl)hg%émmamown ide;
cyclQé gah WtrldﬁSFo%{eﬂﬁigg}ogfﬁ-’Z @q%'i'%lﬁeﬁgoybﬂydrazmecarboxam ide;

het er oar yl oxy, hete oxy, I tut'ed

het eNdd:ﬂtﬂlwrtﬂvyrombammeiﬂ-(éﬁr no,

oxyt yl oxy, substituted
cycl%h@ﬁ§[ ﬂ%bﬁﬂ%@@gg%%?g@@?g substi t ut ed

het eXd b yHisicifluoro@E(hy))Bropy - 2HmesiQB¢ath iy Hbiab dainegamddxamide;
al kyl O5(0 2-aryl, -0S(0O 2- substituted aryl,
-CSC%fZ het eroaryl, -0OS(0O) 2-substituted heteroaryl,

- OS(M D) 24 hﬂ(emomet}@l)prop@(z@s 2hkuk2¢ i t ut ed

hetero clic mher R i s hydrogen or alkyl,
~NRYP é‘yi?%"zgﬂl’g‘»f faz"ﬁ?ét’ Substituted al kyl,

-NRS(O) 2-aryl, -NRS(O) 2- substltuted aryl, -NRS(0)2-
het ey oar yl -NRS O 2-substi tuted heteroarl
- NRéE'Gj‘Z’"ﬂ’@fl'é}eBE mammah§ediecyested iha pyman J particular

erIRIdRh &Ry, elhd \Gral mm%robéiléé\l?ea%dkih’h hemorrhagic fever virus, such as an

-M&U»ZNRSMBHtMe | k -NRS(O) 2-NR-aryl ,
Arenm(ue) Fhouiresariansimaybe gelegtsd from Mmr@»pzcomtn@wé ey | |

b, Qhdan¥ito SSHRRL 1444, %carm@tfqﬁﬂﬁ{cﬁél and VSV.

-NR C»Z NR-heteroc clic, -NRS(O) 2-NR-substituted

het ePgeiscafimethgdeand f?:/zrml@latms hrydraqsg Enlystescaibrd/belowpno-

and di - al kyl am no, nono- and di-(substituted

al kyl )am no, nono- and di-aryl am no, nono- and

BEIEE DESCRIBTEON QK THE $1oVERAROVIEANE QF THE DRAWINGS
het qfl@?? y}r@ﬂh&qm gﬂgﬂﬁ’cal Q tugél ] §at Luliduﬁl gcular wel%ht of ST-336.

het er oar yl am no erocyc
mondIGaRdshdivs Q&Mﬁecttqﬁt@dlmmf@démyn of &T-éﬁlﬁ anacarlbe virus yield

L S ] e
anldrb éﬁt F{@n oSn IIH 8 i% (% ? ge@e é%f% ﬁ?’{%ailge vi ﬁ.ﬂ at a MOI
= QOhs S"§{3Bﬁ gvas)ﬁdthki Ipylbr tozﬁdm"fdcamhesdfeaﬂld«y(l 1, 3a6 ySI, ,12 15 18 or
ZIzhétﬂgst I e F tlon)y At %Q ﬁo%rs ?gs(rﬁrhf%%tl‘sg)ﬁbv@x&tyyaae were deter?nalrrlég By
plaaqmbatsay uIreE{Galleewﬂo aglowps ifastedgith A pfudiacarite viluac&pd36

| bl [ h . ,
BT PS5 P GHSH oS D
ho@F @t ShesiiRRtiort (4 B dnficted mobORy@l iWigte, washPwih DBS lahdlbwdlayed
n

al k - S02- al ken 2-substjtuted al ke
Wil i spBA T Aotk LS S PRTTES e cUa MR Btargidshyss
fix@t hd cryS@lZV@IbltbﬁdmddLﬁrféﬂ toafflé/ciue cmﬁ@ﬂngh eteroaryl,
i tuted heteroary -heterocycllc

| OFTC B VLS TS ER B Nith o g LeioBREAcaRes tripp inghe

abgﬁﬁdé Qﬂ@'ﬂs Ofn I Bl; a didklaAvof' thef \Qﬁﬁ rdﬂulti&l Jchﬁn@ﬁr%mo plating is
O " which I ncludes,

Kk
Pr%@q%@e vEphBiRed WithsYTohieapd drlgfsd ﬂPB ﬁ@?Mr Vﬂrubgth&%i/and ST-
33ts @a&edtmepmtmﬁ BGahR SO Mn Fpr.ﬁf‘tp‘R?ﬁYres afth@gm%zag that resulted
2-di net hyl but oxy, and the like. 24 WO [ 147474
aﬁmﬁmmels%ﬁ@s 2@0wn ig it M Qe é/Gr°a<Fﬂk|éi@}Pf0‘f1@ﬁfder s to the
group "substituted alkyl-O." "Alkyl" refers to linear
or branched al kyl groups h%xing froml to 10 carbon
atons, alternatively 1 to carbon atons. This termis
exenplified by groups such as- nethyl, t-butyl,
n- heptyl, octyl and the I|ike.
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5 "Lower alkyl" refers to nonoval ent al kyl groups
having from1l to 5 carbon atons i ncluding straight
wapashsamnched chain al kyl groups. This term i SPCT/US2008/000529

exenplified by groups such as nethyl, ethyl,

i so-propyl, n-propyl, n-butyl, iso-butyl, sec-butyl,
t-butyl, n-pentyl and the like. "Lower alkyl" may be

opt i BHal 4 ghosys iohet mapping \&Tt336ainiwrlem§tem vagsargh(“BR\H). dnFIG.
flu Sti.tu al.kyl
i B i 3 R Po bR preeifior FRapeY He i Tyl or e
sighdl peptideg VSMY, trﬁmmcmﬂramwdcﬁmasrubm ) uﬁmlsawagdﬁmcbmh IGP1

ali(ﬁhgf l?fﬁ ga&%;),bggipg gg&f %035 #T?Iﬂsoresnstant mutants (“DR #1-4”),

aindihe amifdaie)d chhgefor @Rl Iiscw\ndamm FIGAIB,dheEmind ladsi lsequence
am di no, thioam dj no, an1no§%%%g%an1nocarbon | am no,

aligameat o GRAFoBNYILHRIS WA and PRy [sshgwn.gPhawn is the amino
aGl B&fubAdéto? thed Yermind! por@dYof GGt HCRA 387 Y4 £ containing the

aryloxylaryl, 15 substituted aryl oxyaryl, cyano,

trenssgRRne o R arked by wwlceiémaﬁxtw locetmntstfxl}q rautmns for
DR® Q%b(c{lerﬁdé%?tah& Hiegg. ée?/d di mm@x& Ao

car subStitut car ary

car b&& IS prowisies thgwé@ma@lystrucmlar f@onylhmﬂ anadenuiar weight for ST-
rboxyl - substituted heteroaryl,

car boxyl het erocyclic, carboxyl-substituted

‘het eFld&yfc bhiogys thyeffestdkSiil-294sin bewberutmece dpbiérgad kyth Tacaribe

di | f
BT8P BRTAEL B S bR et v o
trednect)daan ly Ifor ItOhiang:y'uh oetidly [qonBoﬂmsrthat/artneni 25 igdqy 8T@aH kyice a

roa substi t d i ohet oary
syt RER SRS oL Rt (5 0P i LPREJRLFiG: 6 e the
pdiedne Eumivyis in 8athsfehtimehegrody ot day Bandskay t 0k et infetwnoar yl
het erocyclic, substituted heterocyclic, cycloal koxy,
substituted cycl oal koxy, heteroaryl oxy, substituted

ET L1I0ED PESCRIPTRON ocycl yl oxy, substituted

het erocycl yl ox oXyc onylamn

oxyt HPBRHHO R A Hse ﬁL&e ﬂt?é!eﬂweé‘%‘/"d reepbwlaxis aigakigfections,
asoyéll Lalidended ¥ssociBRE KB Iirl 1ﬂfé}it,101§h|lbﬁ%h% Hb<ed] are provided. In

het er oary| oxy, -0S(O) 2-al kyl, - - substjtuted
pag‘u;wqr proug?@rg calpyq)unds w(moggwapg/gf @athaqisyfpr the treatment
aﬁd@&p@}?&xﬁﬁﬁ&ﬁ&%ﬂ[@c fe@s(/@s%s sﬁéﬂ’a%tArEﬁHvﬁdsel@eH%Cv@@erryﬂnor to

O 2- heteroc 2-substi tuted
Pfﬁé‘@é‘tg&'?/'quldéta‘] gEM‘DWNRFPWé‘f"é fipst bedefipgd.ogen or al kyl ,
-NRS( O 2-al kyl, -NRS(O) 2-substiruted al kyl,
-NRS(O) 2-aryl, -NRS(O) 2-substituted aryl,
DeR&6Sd 2- heteroaryl, -NRS(O) 2- substituted 30
—heteroaryl, -NRS(O 2. het erocyclic,
- NRIn@perdanse with thiedetiled desseiption, the fOMSp@ylzbrNP@tms R§d |

J RN 1)
oo B B 8 s B
“the\iPes( @il WAl re febants unipsedie h@tt@«rt okerfy dictaidREShOWseNR-
het t.er. '

e eﬁ%@ﬁ%lléahlorésr é;#&?%s gr%e\glﬁkﬁgpl%wd%&lgoq %3& éﬁ _19(?1{@(%)5'&% no,
cht_bmg herginds th be(@ubwd anatdna$3kmlr¢M1ng)antmnng thagublications.
F u%%@?%g%g@s g? [)usbﬁ%%tylr? p%%wc?gd | ae rﬁl nereAthli%%PQ)%/agtgg)lsp%glication
dattis; Wisitke mag nyddaiba iydepandentlyrednfiimeds ubst i t ut ed

ooV Rk e O a0, s e R Ml e g v
endora paysett rThe ufper and fiwet Liinésl oﬁtﬂbﬂ’eemaha\tams fhaf irRlepontiently be

substituents independently selected fromthe group

consi sting of alkyl, substl%uted al kyl, aryl, 5

substituted aryl, heteroary substltuted heteroaryl

heterocyclic and substituted heterocyclic and

substituted al kyl groups having am no groups bl ocked

by conventi onal
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bl ocki ng groups such as Boc, Cbz, fornyl, and the Iike
or al kyl/substituted al kyl groups substituted with
WO 308Aai4ky| , - SO02-substituted al kyl, -S02-al kePgT/US2008/000529
- S02-substituted al kenyl, -S02-cycl oal kyl,
- S02-substituted cycl oal kyl, -S02-aryl,
-S02-substituted aryl, S02-l1o heteroaryl, .
incfuded muhssmallet, enbjémtﬂ@apgdiﬁca}lﬁeﬂ}lﬁdeﬂ élm)t:ly ¢hei stated range.
2-substitute et erocyc| i nd PNRR where R |
“HVEFrtB‘@%ﬁ‘C@ fange Wluﬂes %ﬁ]oagﬁhof Ehg? IS, rfn&gels ﬁ)écllégs%gther bth of
thiogdNat abéd imadale b€ incRIdBA indh& ivétiodll PWso conemplasedtade any
. conpou aving.l to 3 al kyl groups (e.g.
WHPWWIR%(WW“)““@ d58Rg%0" refers to the group - NH2. 15

" Subghiebs detidedthétVise! £ B€HhichPanid3EieAHRUBmSWESE hepbif héve the
each R group is independently selected fromthe group

sanYaeasingAg cOmMEpLy uagrFtoodbre of erdinary skil BthgprkyAny methods
f?ri égtg%%ls snﬁHQ?&‘ ethFvFQm‘r’\B RISy hescn%g‘ﬁ%@iélin can léi%%tble Bkgd‘?ﬁi practice

yny cycl oal ky substitute cycl oal kyl, ary
ostas g Mltmlbheﬁtlyns mhmoefchmyn aredndomorated katein &y efrf@rancyel to

GG LIS B RS MG RSP R,
p@dicatidoe arglcited. SO2- cycl oal kyl, -S02- subst i tut ed
cycl Bﬁ L kz}{leht” or Sub_]aeé%és ?u%g? ltnlcjlb taluﬁfgr%aenqm 3{:* “mammal,” for

- S02-"heteroaryl eroar
purpOses benrcarmery atfess,to aisOavimalladdssified asch mimemel; mcyxding@pt not

B YRl B8, B RO

dég, rﬁcﬁfem dtshedves; ms/ﬁimecgmheaspi@ssdnuttwlm het erocycl i c

Ry €t e s grein e Sogi 6] SgEPUG DR rebime

refeh*R@(t@ SredeGildnkesstord pa,ylem@.aclréﬁuﬁent reiee, B ffibdcs ey be measured
RC(O) substituted al kenyl, -NRC(O) al kynyl,
basﬁm @%%Fb%fit  ERUE %FWPS" m rWB}Oa‘FWgem

- NRCf ) eibedubdeddd udddereirr .NEK%(QM&% STaQRFohlic treatment reglme

NRC(O) substituted heteroaryl, -NRC(Q) heterocyclic
refaugito: thireffeofiyensss ?fimaétefuﬁéfré%ta@ng@ disgngludes a balance of
-_efh%i:&otgﬁi@ltg te. @' $yd efﬂ:@@ aldp Fitféhf‘toﬁl'éﬁ)éé of asféplﬁﬁl'aﬁéﬂ @rdiosage unit),

enyl, substitu , 30 al

p%uqbtsqommrm anditeijie. Fey e Flyanig pmindstigen tegtnwo be considered
(13 l

B [ o TR depl Ot B core 4R AR prodcs
famerable patjent pwWcame as -defined herein. "Aryl" or "Ar"

ref af. , p of

fr o b e cRbedh RhpHTRL e SELRRIEN 6 LPHP |
olpmemg Ia)deﬂredmhbmnapblegncaimdé plsxscblwgmg sfféat.. Ghe et M@/ be
p@RN kS [ dﬁé&%%&%@ééﬁ&&ﬂ%ﬁ? ﬁae%mnalg'lyd,se%eb AN o
C((ndlt@n theZeof Iaﬁdfﬁmagzkml thmpmmc in terms of a partial or complete cure of a

g i S, oo Rl b fsbase s g,

“tRamiPitand “mangera,t’raﬁrused Serla it cdvvetsady &egthqentrcﬁ’ﬁ eltssasb (Dn amygmal,
are. supstituted w

il Bd R g Seras GLPEFSHE 1E cipih S Buareh g ing phiect

whiyhl ﬁﬁwe pl%@héboseéiﬁbyth@ﬂib@@e butthBd @t etdreay diaghdseal asaayihgiyie.,
al kyl , substituted al koxy, substit ted al koxy,

cagflk%ﬁgf;|c"m<>§l§ks@m°m10§ale&rSﬁ@ﬁwt toé?F%j‘?R/'I" a subigehal dag e

prédikpoyd t;o RIS abObut AbksyHorpat @kﬁ@wnéé‘dr@@s‘ma@s?ﬁpton@m e,

am noacy. am nocar bonyl oxy, am nocar bondy am no
digepes &)legbléxlng, gﬁyqlsgﬁqenloe arresting or reducing the development of the

22
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aryl, substituted aryl, aryloxy, substituted aryl oxy,
cycl oal koxy, substituted cycl oal koxy, 10

whedsnearyl oxy, substituted heteroaryl oxy, PCT/US2008/000529
het erocycl yl oxy, substituted heterocyclyl oxy,
car boxyl, carboxyl al kyl, carboxyl-substituted al kyl,
car boxyl -cycl oal kyl, carboxyl - substituted cycl oal kyl,

diS@s® 64 Ainchal syﬁib[dh@(whd @ykﬁémﬁgmhe disedsy,li.e., causing regresswn of
car boxyl het er oaryl car boxyl -substi t ut ed het er oary

the sisseseyane/st it WQW%OF C@g@lﬂgl)@y |TrgaulBgfl patipnL g suffering from disease

refh%@tb%meiog&an nﬁﬁ&rﬁﬂ%ﬂd:ﬁ%&iﬁemﬂé[t@@@re@éﬁnﬂk mmbitmgldﬂénevmg
substitute hi oa t hi oaryl substituted th

adwsrse [§fTedie atinitydadyp patgal@gwltlnﬂwqtmnmgt lengegripds of time ancf/or
o e ey SRl At N R e emmation presentina
bloyxgicabdyktym Ovsubsz pttrwtdedft@y@argaISkybntem@j@Fadn di no,

guani,di ne, ba t y tl

het er oé’rgé;qs Hérﬁg’t efoc P }e?er%’ h§ L%OLBE I@{ngfhélg(é cflslmg%tﬁlﬂed
alky CEF, kcaﬂepnylsﬁ:{mg{,l suhsmmitedyalkemstlmw, ddteymyﬂ-ca@yj osabistituted

bst i fut ed het,
BRI b SEonBEEIBE MRy SREURRAEIN Figiony gubstinied
2K (-0 atehnyl (D) osubstsme) zaeadrkzwl ClOH( BeRrayblsd-C(QY,ednd

sibyitisd) fgrobieie ol ARk RRDabot . substiuted

alRbie@ yitynyl, a(lﬁnﬁnearaM&ynyk &(c@)aﬂcyl subsgititédidyebakiyy |aryl substituted
substjtuted hete

- S(O) 2- het
ary SR SYER eiroasl JorTaasls Prd bt e &F ésmccare S
defiRG @ riml kyl, -0S(O) 2-substituted aIkyI
-05(0 2-aryl ,  -05(0) 2-substiruted ar
- OS(‘Alanpe r@EﬁrSytlo hewm)c;ﬁomwhﬂﬁ%@ Rds wdepgpdntly
seldoRdBotn dhe ghﬁip_%ﬁ%éfﬁlkl of hydr%QI@ylséﬁlB§t§th&8'5ﬁ(91 alkenyl

het er ocyclic R71s hydrogen or al y

suRpigpie) 2 amwlkynymg(s@»uz&dmgrh ek ebshitutegiaryl, cycloalky

subH%@&D):?c'l@aW)Jl hefeNﬁ%CIQU%stﬁUt@&?hét&‘dE@fj h@feddeyclic, substituted
O 2-heteroar yl ", substituted héteroaryl,

hetwpzs(cm) mchehere sefich lscomed\lRifxqr@) pgetharlythithepitsagen atom a

h%ﬁk@%&?%&ﬁkﬁlmtg&gﬁéﬁ% e yﬁr%lvhé’r]em Iel g& &u%stltul{l??d_ %{lr({/ll a’llkenyl,
subMRGEOp ke k- alkptnyt, |Sulmsumﬂedaailwnyl cydlRdi(yD) sebstirited ¢ ystaaliyls laryl,

sub%&@%g}é],m%eﬁc%{}ég%ggd t% EQG%&E B?tg&)ﬁéfhc aBd fubrstdttutee

hdro@cbeyre las definelbereinR | s hydr ogen or aIkyI nono- and
:jr:)n(a;l X}Ke re?érs {mankenﬁ ogl'Ol%R)pl‘Cl‘C ﬁﬁ'}&dlngs l%1 % ?({ h%/ca)abon ato%ﬁs
arahybrarp‘rerfaablmnoé carboh stoms et lewvdgray leastil mad prefaably froel 1-2
Eé?St t ut ed heteroarylan1no nono- and
“@FO BV ORI 3 no, " mono- and di - substi t ut ed
het eflasye hiken@Antelers todnSaIKEnel di rmq; feferabbstiayingtfieh 209 61&&bon

27 WO 2008/ 147474 . PCT[ US 0529 hav di fferent
oGBS o SO ALRTE OB SiF ot PRI (-
>Co0S). Sthigigrmis exbiplified BRSPS sudhesd aBIkthenyRpYdpenyl, butenyl,

substltuted aryl, heteroaryl, substitute heteroaryl

P%P%%ycllc and substit ut ed het erocycl i c and am no

- gr ougsubStRuted &l k@WPSIeretrwo%ﬂ(eaynglro@h Q&K@gﬂfr&ﬁ 1G9 B%ﬁ’&htu@ﬁ@'
bl ocki ng groups such as Boc, rnyl, and the lik

inggpeadanely iselgetediirom the grgmzcrwtslgm élr"@")RSi‘tés"HWraH@éh a@rl
ac@héﬁﬁho thl%ﬁdﬁglam hey1dsf ﬁﬁﬁota%lgMG | dll%/lé?llnhﬁﬂ)’thlogﬁm
from3 arboni atonms having si'ngle or multiple
aruwgaﬁyu :aaquﬁrbewlammpmmla@t@o%bowamm pEinocghen by kaxk "
refers to -0-cycl oal kyl groups "Substituted
cycl oal koxy" refers to - s%bst i tuted cycl oal kyl
groups. 10 "Cycl oal kyl, wi th regard to the conpounds
of Formulae |I and Il and the PEG
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-derivatives, refers to cyclic al kyl groups of from3

to 12 carbon atons having a single or nultiple
w@onndasmed rings including, by way of exanpl e, PCT/US2008/000529

adamantyl, cycl opropyl, - cyclobutyl, cyclopentyl,

cycl ohexyl, cyclooctyl and the Iike. "Cycloal kyl"

refers to cyclic alkyl groups of from3 to 8 carbon

s@EsﬂﬁﬁeJ@Yll mgloay sll5st§dtétgdr?loﬁy ca}yl&xywn gumﬁhéwhrﬂexyaw

exanpl e, cycl oprop ycl obutyl, cyclopent

heg%% hé%wyl PP @a& Wb i qafb@xylalkél cgiz@xyua@tfn )fkyl
cEJBb§yIQ?£1bﬁlk§1' Qd?b&'}/ﬁswsb'dnhied Ew&uell ‘%X}boxﬂmv E%béksqlgu@s%tuted

adanman . Lower cycC férs to yC |1 C
agyl koyrbogylb@tp@aa‘ﬂ Cﬁlib@afulsulvs(tjn@edd@mla@mylhhtamcm@wacarboxyl-

sibsfhdd %¥e9+dyglxcf 'cf@%dlmlsuwngged {;Xﬁomg ?&a‘nMLﬁ’ldmosu]fone

cyclopro
tlnq}ctlh@hﬂcxy Isubsflsmdshlpallﬂyleﬂjlocaml sobstikup¢d' thwa:yl 'thintystdatkyt, ed

| pal k " | 4
su;b\réfétﬁ%’g tl%l§<%%ék:o§fli ?r?'e]sergaﬁl § gtltﬁ%ggﬁ/rlg er%a%r%lynélcﬂﬁ OCHS(]IC
substtoted thiohdierscbkmt i Heteeoatd, substitepd heteroaryy; hstetoegdlizgsubstitmed

el By RerRliPid syl < Bl P herpronToxy! subbinaBa O

héthioﬁl@'&fxb Otieydrédiic toxy psujshtinted hétaﬁoﬂﬂ.lylaiy gkyrarboRfamino,

aIK m di nq, thlomdno

ﬁ%a%qfwkﬁw%ﬁm s ﬂ@ftﬁws%%@@ﬁw(&m hetproaryloxy,
S@Bfgﬂftéﬁ féttbl@gbﬂd%&mswwalkys L@S(U)wbadu@a Mkylt m(b)wyl -0S(0),-
substituted ar I tut

suksiigs gk S (q}ah?sﬁjewl r??v»%%xgvbst'tlégﬂabféerowlt TQ)S(O)Z heterocyclic,
-GRO ogs.}sémutsaaﬁé@&zswcﬁ& K50, NRRIVARKYR 153HRRJekd bt 7€)1 aN'mskoh-

cycl oa ,. carboxyl -substituted cy cl’oal k

oIl DR OhapstiitelkHoS RSO MR GH-bginsid arl. NES(O)-
h&&BQ?KW@@{ aﬁ{sb{tbted REERASY LNR @5 -hdesth h?”_ NRS(O)p-substityted

het ef oaryl . "car boxyl hetero6cdyclic, carb st tute

h%@mb@y S@)z-b‘ycal INV\IS(O)sﬁrB%wbEtHU@dI alky dﬂlb%(mzyNR aryl,
6{) dNﬁ%utg@MﬁéHo )ﬁﬁ%ﬁ(bﬁ%}z hEtF‘n’oQaJyl RE( ﬁié'(-fubstituted

itute i oary éubst
hettftwamlr VR S(Oh-NBhetersaydtip] -NRS(@ RN R -substitutedihoteyasly diwl where R is

h){cﬁ g%ﬁ o gli(glgﬁ%:[)}lo- and Gis%)]k%l%ﬁ]?’e rag{ﬁn %Hﬁ f@%@’dgd alkyl)ammo '

et er
mhet-@nd dr—Wlaanbstqnbmrddii-snlrhstle'tedazryhmmhehemaacayd Hi-c

B BBt B SR A B e

admeb anaar- ylhabdlysubﬂuhtsdl hdtexbe;d:llh emEfoomfsyhmy-;c di-substituted amines

PR i SR et b Ieg Ry Tt e oL Bepigssing Pk
subSIBGIE) ks L bsA, Ishbdtladecﬁdrﬂy heteroarS68Bsttudddyteteroaryl, heterocyclic,

subgie) BeBiRETte it § Sﬁra%ésP%@&%Pb&%?grﬁ%&mewwf* by

‘ concB(th’a mﬁiglg&mdudn% Bbacrwzl foﬁmyl £50Re N where Ris

dro al ky RS( O
a'kemp%%@y Bu as@?w gtoups %wbwwea Wm?esi%;aikﬂr PO subtitedypdvl,
-S@&Llaﬁ&igfl ukedlsafshtuted aiNE%%ﬁ O‘S@y@)@l(ﬁﬂ@ﬁt%rsubstlmted cycloalkyl, -SO,-
NRS 2-substituted heteroaryl

a’l‘]‘etsé??éelgl%‘ﬂlt‘@ aryINREp dyteroaihs $Or- EHbéT&UWQS’@P@éVbI -$@;-heterocyclic, |
-soNEﬁ(s@u%dMBf Alckdllcand MTSNRRAW AR R $4IRRTddel bRglkal Ky,
O s canNDRél%ﬁO)Z e R P
NRS( %YNRefeﬁe‘Peth%aW‘P allyRR¢ Ophichneludest by wag@f example,
QRSS! QREY/ het | .
R B TSR L PO PR REE Hfitony b Henons.
heawyll 2-dipptbybutedy.@nd 31'31{'}1? am no, nono- and
-(substituted al kyl)am no, nono- and di-arylam no,
m)no-, and di - substituted arylam no, nono- and
di - het er oaryl am no, nono- afd di-substituted
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het er oaryl am no, nono- and di-heterocyclic am no,
nmono- and di -substituted heterocyclic am no,

wae@gmEv4 i ¢ di - substituted am nes havi ng di f f BEEDE2008/000529
substituents independently 15 selected fromthe group
consi sting of alkyl, substituted al kyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
het erSibytithied aﬂmy smlfzsdtbttw giduﬁffshﬁdtnﬁﬁgd:dlk}d aud

subst it ut ed aIk rou s, havin n Iocked
by oMb et &g g b‘&f E fﬂ'@é By me o i garbon
atoRs Bilernaiély 1 Re6 karkén aamalmser ﬁ,léhéhbﬁﬂgd&i? gaéd@y Bych as
groups substituted wth -S02-alkyl, -S02-substituted
mgthly t-butybyshentyk oty| and tegkes ubst i t ut ed al kenyl, -SC2 20
CyCI Qafwe¥ hik tyl’ $9fgrs%‘h’1%ﬁé\ra%?§ik§]3é‘?$u‘ﬁ§hi‘\mllg fron$qgo 3&¥rbon atoms

2-substifuted ar heteroary
mcl@@@gwblghi arudtbea!lch@ty@matﬂwl grougp ¥ hh‘é@rm ig eyamplified by groups
pLiu ter n
Slhc§g$%1§tlgﬁts Et]hg'l }sff %B?l ﬁ I_&‘f%f:h bﬁtyfhsgl bgf%(g lﬁr Ee¥¥ ﬁft? tRpérﬁyl
axfd the hbe, ‘I:thrraﬂgyl bm@yrbe emidnalhdwbstitiled witb arhygloger, ehadras chioro,
aan r&g&tlg cart bocycllc group of from2 to 10 carbon
538 3 M 1IKe 0" 4 heteroat ons sel ected from t he
gr oufSubstitaied talkyt) refersax g elkyl group, ofjfomanad lQuhrboltI atoms, having
wthin the. rin ro i es .t hereof, Such het
ifinoile sbRienbandFoefdeniE eIl R e B PR inegf ko,
stlsiﬂit)éie)i alkbﬁﬁlabj?ll Ry Rmew) deratdnylaf#o, 469108y, amlﬁ\@iam(ghcb’)yilké'l
enzot i.eny rein e or . nor ndense
e AR o PG SEnase Gy RIS, BUMaiPHRR G
alﬁﬂbéﬂrb&fylox?t dric SubBtithited Sryl, RFOGIGNsBELtE ABAIXE, ergylatygm ‘
Addi ti onal t he heteroatons of the 30 heteroar
substifptsd ﬁﬁ@owerybfm%@ogep hydroxyly nitrgy GArbRYY . a?rhgxwl%sh des
cdboxy-dutdiifiea aih(yl’Z cabolylcpdbéA) &ﬁ)oﬁﬂdsub;hﬁutj:d i‘ﬁloalkyl

Addi'tionally, fhe carbon atons of the ring

casbmyatarylygaskpxy lmubstitaigd axbh cerbaylhetqﬁ@arrle?am@%wsm&ew
haé}&rpg cﬁr‘ﬁ@xﬂetterr&@@ﬂ éﬁrgggyﬂsﬁbstlﬁltk% h%f%?d%&&i%f &'}lcloamyn gubstltuted

refefrs to a eteroaryl grou avi n

cyvlaatkyl enara@lamupmdmh@lfomtwlo@roylky? |Svf§tlesfﬂs1 tb}mlkﬂn@!qagyl
1
Slﬁ')gtﬂ{léb Q{d&%% t}%:g&o&ii esrubﬁﬁlstga ﬂﬁﬂ}cgﬁaﬂé}gsﬁéﬁﬁet%g Q%S\t’lﬁted

r'ing [ 147474 PCT/ US2008 suc
thmhytgmrxb,rth@bttf:nsppyclw&ub@ttmttxmtlmdlewwcael@ahgxtroarwasebsgnm@ aryl,

L{ﬁgﬁtg{e Et%{oa%e %&?oc?@' b@tﬁdtﬁtfeﬁ Hg&%h}trclﬂ; e%cl\%li(gx fsllibgmu ed

rom -t up consisting
cyefoalkpaly,deteroagdenty, sxa)st_symadﬁctogoaryddxwdmm'ngyﬂcam qubstituted

h& ré%'xyOXJraé)Q({alibony Br%‘ﬁ t &?\gclc%jgléé{l?(mf?ig,k&x%fllkgl%g? s{ll;smu?eq}

C)&waﬂdyldxyi lettradrydyxy kubstamnedi hcterparaloky,l -@R{Q)Ratkyl, -0S(0)2-

o R RO AR P EERGEPRER D 1

sdbktbtlitédl Faéreﬂ'yBFQSéO)zafeyﬁrth S(luﬁ(ﬂ)2kmﬂsﬁdlt£ﬂlyieﬂxy<;hc -0S02-
Cl,0a subst i C oar X
NERGuRR § X R palky SRRl SR r iRt Y
mﬂqgszLawt Qd})S{t@%teJutBﬁMﬁbd/Ar?P(WRS(Og}wwryl Msﬁqgmua&tiﬁ)téd
car nox sSupsti tute rpox
h‘?ﬁ%{%b‘xéﬁmsl@)%'&?b%?‘iyﬂﬁ’ 3&5@&4 %@WWX L@s%%ﬁ 5’?%5 0)2-NR-
a]féﬁrmbkmﬁﬁsﬁtﬁe@@ll@[ YNRSEHS- N‘Rxédflhﬂ‘ll I€S(|@Z}Nkvsubstltuted aryl,

car boxyl -substituted heteroary car box et erocycli c,

NRaY (B IF -heternapylt- h‘Bé&))hé{Reﬂ@étyeW peteroary}; bTeB% Q
-héiéf@@@hc LhRQtO)zNH Qiktiited h&%@*dll& whed R E'h?&loééﬂ or alkyl mono-

i oar substituted thioar t hi ohet eroaryl,
ar@lm{lqyi/aml@a mapooMWdin(ghptipted 9%6@5&@%&%@@ di-arylamino,
substituted thiocycloal kyl, thioheterocyclic, '
substituted thloheterocyclug cycl oal kyl, substituted
cycl oal kyl ,
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15 guani di no, guani di nosul fone, halo, nitro,
heteroaryl, substituted heteroaryl, heterocyclic,
wammstlii4t ed het erocyclic, cycl oal koxy, substipar/@s2008/000529
cycl oal koxy, heteroaryl oxy, substituted
het er oaryl oxy, heterocyclyl oxy, substituted
het erocycl yl oxy, oxycarbonyl ar ni no,
memytahd disubbironet anvlantino, nno) é}rdainihyde;oaryﬁ(nﬁ):éimb%d dist ed

cl oal kyl :S 0) bstitute
SR G o as gl b A-heleskiog i tinG TN a di-substiuted
h@érB Yit amind( Gdsymadeyric di-sisBhrePdinestfabin 'di@éierﬂrsl‘!’ﬁstltuents

) 2- heteroaryl, -S(O) 2-substituted heteroar

md@@@ﬂ%'m&@%@@n ithe groupsopyisting of aikyk ﬁ}tbé'dfuﬁéta%’gé?'él ic,
su‘b%(nt@l %rﬁ‘l H%)élroaryl%@g}tatﬁ HaSohdyH th@fc{ro%&&bél and substituted

-substituted ary
h&tw lszawétl@ﬁtﬁaﬁe%lkyl@sem)hzwsgub@manwa bipsked ysgopyentional

tai
oS PR Do R AR ST inact sl pues
subgiRgedyvith a$(]22yalkyl NRSEWstituted aikyl, t&@g&jk@b'kysoz-substntuted alkenyl,

'SONFég‘g % é’lh SU&r %%Sl\ﬁl%%ﬁ&@% %b%‘ib' Sﬁﬁ%ﬂbamﬁég & (lia§9?

hetdwhsy IO)SOhebsitaed béteroaryk, NRB(HE)ePocyslich sSO02%-substtuted heterocychc

a"%%{%%?{%%ﬁ??ﬁ%%“ %° Ngyﬁl o 'NRS(0) 2- NR-aryl,

- NRS{ADh mmeaubEd tht gitoapl Ham@l(~NH)l-\Bﬁ(tm) 2riRalk@heidarry|
NRS 2-N t er.oar
B O oSS HATEs bl R e oy FHENGEEE it e

het e‘mﬁml tdfersvzdlﬁégroapns}mydrogen or al kyl, nono- and

| am no, . nyNo- [ ut ed 30 .
o) ey 1SRRI Siistta rolardb th 2y PR hETE G550 1 agoup s

indépeRddRRY kéledt@Irem We%?@u'ﬁ@onsﬁgﬂﬂg of l@lﬂﬁbg@h 'alkyl substituted alkyl,
heteroaréian1n bstitu

alkgoy b sehstilpedAlkenyl, ﬁlﬂswa;vl Sah%altl&?d Hlsxrwﬂ &asﬂeqﬂkﬂ subptitiigd

cyORBRyI, 8R4 sdbstfudddSdri It Mt&BarPe bibs@eia |hbt€ro§f91 Weterocyclic,
unsymretric di -substituted am nes aV|nqkd|fferent

subsiied hasemesii, e paidertOxyubstifvisdiabarl. $Qnalkanel, giQechybstituted

all&?\ IS1S_"€52Lc?@lo&lf(ylajsb\flsubstlﬁx%%Slél&éﬁy@dS@ ! [ dbstituted aryl,
stitu het er oar , Su Stltuted eteroary

-Sﬁeb@w@e'ybl $0r Shstinge St A0 TORTIURE0 G 00bhg and
hefe %n:ac{ phot eclj]ﬁltdﬁgoglfﬁ%t hfys g{e%g@rﬁ%gﬁg{égg Rgfboggsan be joined
togﬂmg p\gthgl]@mtrggen&mgn tCform afl"lgiierpyycllcam gullshtgteldmkerquchc ring.

SUbSI lﬂéﬁgl”%fggt th%%tm fr\\(fﬁg(cﬁ%@l ﬁb’(@f)&%&ﬂm% alkyl,

eroary
-NR@(@EWelloalkylyPN&@@))Slﬁmtmsteldtcmleaikyl&Ni&(@r)ajbfnwl oxy

NRELB Aol Burbd S I PURRTROAGR Y B NRLRLRE by

I oar a oXy
-NREX(@)andAy wR@(mwbmeted)aryl -NBGJO@IhetetHaqd MNRGOMabaltitoky "

el ko e Sy e e SBEleFB BB e w5 1o

hydrogat ofraditye dndwhdieia atklyr alidtugd alkyl, Aikéhylgsubtirurd sikegy e

o1 Sabidio iy, 6oL Ryl BEl mod SR e

he@Faaty), WBRAFLSE héteroady], Mkfefor @it and b Hstifutedhe RO YR avd 5shjeﬂned

the ring wherein, in fused ring systenB, one or-nore
°®He rings can be aryl or heteroaryl. "Substituted

het ene@y et « & réfefs@s n ﬁrﬁathﬁte%@ﬁﬁf(&ic%at%ﬁ@éﬂ& gr\Uﬁ‘) 6hfr@h@ to 14

substituted with.from1l to substituents se ecte
CaTbPamw@awsaﬁm&smgs(fgngheaf/l)@wut@@wnfi?ﬂs gnge{ey,

15 al koxy, substituted al koxy, acyl, acylam no,

t hi ocar bonyl am no, acyloxy am no, anldlno

al kyl ami di no, thi oam di no, “&mi noacyl ,

am nocar bonyl am no,
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am i not hi ocar bonyl am no, am i nocar bonyl oxy, aryl,
substituted aryl, aryloxy, substituted aryl oxy,

waeyBaxyas yl , substituted aryl oxyaryl, hal ogenpPCT/US2008/000529

hydr oxyl, cyano, nitro, carboxyl, carboxyl al kyl,
car boxyl -substituted al kyl, carboxyl -cycl oal kyl
car boxyl -substituted 20 cycl oal kyl, carboxyl aryl,

nﬁﬁ{tm>@yhmﬁ.bybsﬁméwoﬁaer@mmgswwhw et Rrapsthatlc.e.g., 2-

car boxyl - sSubstituted heteroary
bergonereliners: dHddykenzaxazip{ Hdxane: 7§/Lt9§€ theikehprovided that the point

o??ﬁa‘%ﬁﬂ@b{t% {h?ough%}{%}o%?alnk)‘lln atppstituted cycloal kyl,

guani di no, guani di nosul fone, thiol, thioalkyl,
subsf‘Pubstibiedrany13 ey ko arv'rgremswhlclsaxb subistituted vithHraya i yo 3

RGO B TS 10 i,

thlmadhmykannmy atyblcxy, glitpls substituted aH@l tarlqoahestlbmmuwmk@gy alkenyl,
Lt
sURHE A<y, REVDD ulfled B Ainkiine, 35 REGHES i G,

amyntd aralnloaoyy,, anhmdo&tb@mylyimxm;nosatmylmuh@dmmothlocarbonylammo _
ubstitute

KLY 7 by ot R waiorecat BUS Ry npsed oFiiatkony,

hé’%ﬁé’?@?g@ﬂWg@m{tﬂthe@m%@?mtmmlmwmbsumﬁQ):t%ro@&é‘l}/lloxy,
- -substitute
car@()g,)ogrbé)éblgikiy[, ﬁztrg%fcyg?%stltute%%§ ggrﬁayé F?S%l?%}*y] carboxyl-

sutikud2ysleRy 1 Ea+bBG1dnat &Elﬂﬁib‘&ubst&@ted aryl, carboxylheteroaryl

- 0S5(0) 2- het erocycl i c, 2-subst i t uted
Cwé%ﬂ@elgﬁé'mt%d heterggygl, WX«)&*@ pcpelicscarlary bipbstitutsd hepregyclic,

carBBéﬁzQﬂlao QJyKMJ th_lOlNﬁ%(aﬁ%lz s%&%tehttlm)eﬁgylatlh}%wyl substituted thioaryl,

aryl substitute

thJWE’(fW ﬁ@ﬁtgn@éﬂwheter%m( thiozydemlexl; Stubttémﬁétl@welaalyyl
thl“@%‘w}%ﬁﬁl @%sﬁﬁft’é\dm(‘#o @teroamm(cg%lgalﬁ%r:{s Ot)tUtreﬁ cloalkyl,

heterocycli al'’k
guaniding, gu@m@ngﬁulfyme halNRs(@)hgteNRryé,rsybstltuted heteroaryl, heterocyclic,

oSBT FEr BB uBbtyed RERaRLEy PRerthrll, subsivred

hetpiRBYOKE - MR reayblyldxly substitited kstasaayglyjoxy, oxycarbonylamino,

t
ﬂg‘ﬁeéaop%% Pﬁ'cln)e Zféﬁ* %‘fgo)dlrg E%% é%%’ra"gl ’k%ﬁs%ﬁoaﬁk %I(O)z'
std:lsmateldyclydnalkbd, S(%lamen)ans((m-suﬂstmed |atkan3e;dsal))kyty) akinp,

L B R L e S TR

- SjD)zSﬂubﬂimtthheado@chet—@S(@I&f—g’lkﬂmOﬁQO)szmnutafKIkyl -0S(O),-aryl,

PSRRI S P R Y O-crhe Rl ool -

hehemmgc dO”Sf@?)E-e\liﬁstlﬁlth&Eﬂefddﬁd]ks-oslﬂﬁﬂ‘ﬂﬁﬂ daak Ryis hpkRb@a e dlikyl,

Bl R o b e S i AR reited dot,

M(abﬂwtefbarylhm(o ysﬁbdnﬁn@métédamt NR$t@F-hbRiRY e Y- NRKO),-

bstituted h
siBPGuted Hegipersdi SO SRR B He RY R Opr ”%g%%’t‘e%w%whﬁkS(O»—
NRQfiy1, SRS (OFOTRKbbstiARG e Nud@szab%aeawl -NRBE-ht ed

gr oups substi t ut ed

Subgmteg b‘ﬁ%ft)w RS @ xR heterggzelig) REHP):- N%@lzlsgwwtheﬁmcef@llc
whrk Rriy hidroé%r afkyp 'n%ﬁl)ka)ﬁh d1-al§91%m§+6b§%h5 %\@& (substituted

cycl oal -ary -substituted aryl
alk}é@ﬂllh‘ém@a@qﬂ dl-arylasmao smrwt and disubshigattesk aslampino, mono- and di-

I o) [

RN KSR S ASIob A O bR
arpige.aneoy aidedi- Sabﬁﬁlmml@tmylﬁosamlm qusd/elmd@m dlasrabstlnmd amines

limted to, azetidine, pyrrole, imdazole, pyrazole,

pyri di ne, pyrazine, pyrlnldlne pyri dazi ne,

i ndol i zi ne, isoindole, indot’e, dihydroindol e,

i ndazol e, purine, quinolizine, isoquinoline,

qui nol i ne, phthal azi ne, napht hyl pyri di ne, qU|noxaI|ne

qui nazol i ne, cinnoline, pteridine,
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carbazol e, carboline, phenanthridine, acridine,

phenant hrol i ne, isot. hiazole, phenazine, 20
w0 s@rarale, phenoxazi ne, phenot hi azi ne, i m dazetT/U5208$/000529

i m dazol i ne, piperidine, piperazine, indoline,

pht hal i m de, 1,2, 3, 4-tetrahydroi soqui noline, 4,5,6,7-

t et rahydr obenzo[ b] t hi ophene, thiazole, thiazolidine,
havinggiffereat substidenthddpenduntdy selectedffdah etel gﬂ&np consnstmg of alkyl,

sqhR R UL oA T DAY bSHF PR, teroyclic and

st[b)ﬁitﬂtéh ihellertRyclichd amid g%d#)% afte, su@dﬁ%téd’ﬁyl'lﬂldf&ed conventional
Optionally substituted" nmeans that the recite g&rou

blﬁg}y%éroup%%%@% Bog €82 dprmyh@nd thedike epsubstisuigd wath -

whetB Rk hidr§gbn or KRG Maceuti cal | y-acceptabl e carrier”
means a carrier that is useful in preparing a

phar Tfexséagikeadl’ TQ:f@fﬁ'Eﬁ)@ict“F dJhkenyt goupsaflfom bie § ¢aghonjatoms having
siHgP6f ﬁkit*le%gﬁuragmblh %fc@n ardf a{éﬁiaf ijper  biologically

nor W se undesirab and 1 ncludes a carrier that
i s atosivalkioky mﬁwSQGOVBPQﬂWMHFWHuse as well as human

Db ar S E Bl iy IR TBESHGRY LIASRBT IR o

carrier or e |en I'nc
one ‘@iyckalkil, twrth regarg. to theRhmpomade of Faralulay 1 and B phdithe PEG

'derlr\]/aét}vrcralsafcrgtrﬁ{s tg g}«:l \? a&g@g&uﬁbﬂf roglg Eo.a12 carbon atoms having a single or
mulﬁbmrcnmwdl ringb inchadingeipt ‘aky @fe&ahple ddeiertgl, tylpadpys
ch retain the bjoloqi 008/ 147474
Cy\g%l?y'%éﬁbﬁ%‘?eﬁ@é) @lOLeé‘P'F géﬁﬁf’?f@ﬂ aadt \ﬁgr\ ®properties of
C onp@yibalkydrirefersad eydiiotalkyl gomss ofdiohy3 QI8 QtiMradnsschaving a
des rabl e. Phargaceu cal l y-acce table alts refer
SigE}e BFLF ARG B5190s) DY) WaX M mBlF e S apiogy. pelqbiy. cyclopeniyl,

cYCRABEUESloo 0 t}&alktes ER¢I@ded fRnFIBIs déBAitibA nfuli-Aihk 8kl
of organic and inorganic counter ions well known in

BTPYRS SHeh asAemaniYLGE: by way of exanple only, sodium 5
pot ag My chRlkG I Ublers B ONGiR | BFSITiM 3 to 6 carbon at
tetraalkyﬁgnngﬁlunlman ﬁ?ﬁgﬂ?]aé and mheg (?Eonaoms
hayigasines wsht Brsiscidinadyovay i exarenialcyelgpropdi ¢vslobptyl,

q@kgaﬁngQEyﬂ&Q&ﬂan'C aci ds, such as hydrochloride,
romde, tartrate, rmslﬂe acetate, nul eate,

oxal ‘Substigied eeloalkyeand %ﬁtﬁﬁfé@ equ@éuenyl” ae;ferem apicioatiarber

cy@ngkEI'lﬁ Brou lt&ﬁlcggn%fgr% e ve %n atdnils, h ag%l?%%q to §‘5‘&{)st1tuents

or gani'c "bases frominorg
independently bsleatied,frem thexgaonp congisting, of ox@(‘«:@dthumqo (’p%)t a&smu m

I I
L ST LS RS, 0

alkylanidind, thipamading, smafoagyl, amengcarboeylamihar amiaottiiocabonydanyino,
' d | ky!
ar Ay 3K dp ottty A8 PSRy bt ETbRTRrurbadh

' subdtityted arglok pargl, haloge(lshydsdxyt ayand, mtrk,;dabbo&yl; aeisoxyhlikyeny |

k
el Bt tud! SR ST RRben e fbeRibe Rt S eaky
casbokyles/], AC%OX)YH-S(IBSﬂlhBéd drylt Mbcﬁdylhe&yda)y.l,a;mmﬁﬂrsubstit&t&al kyl

m nes cIoaI y tri(cycl oal kyl :
e BRI LUt YRR e b S blobiy iafiuted
c)’@M@llkjblalgdk@Mldlrll’:UTgﬁtﬁudlﬁdsulgc_Mbsﬂhlo}l Ltlileﬁikle?/h;blstﬁat_bKwioaﬂfﬁl,ﬂﬁi&aryl, _

cl oal kenyl am nes, di(cycloa - am nes, )
SUE%W tBioga. ﬁ'@ﬂg‘MCf% hf‘m%%%teg dugw{ga'ﬂ%'dtha%ie@am SHYstituted
thidhdtéresry|, tHisHeRsddytlit, SubsGuitel @ﬂbﬁ%@d’l‘é{dycﬁdnh&@roaryl substituted

trlsubstltuted cl oal kenyl ~am nes, aryl am nes

heggrogry)y hesgrpgyslic, S&!#&Wﬁgﬂ he&?ﬁe%'sc, cha&f%afwbstw%%loaﬂ@xx
di heteroaryl amines, triheteroaryl ani nes,
heterocyclic ani nes, di hetggocyclic ani nes,
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triheterocyclic amnes, mxed di- and tri-am nes where

at least two of the substituents on the amne are
waledoBasam and are selected fromthe group conBCBHUSIGS/000529

of al kyl, substituted alkyl, alkenyl, substituted

al kenyl , cycl oal kyl, substituted cycl oal kyl,

cycl oal kenyl, substituted cycl oal kenyl, aryl,

hh@b&ggﬁwdubsth@té@ haeaiyloky, l&mlodybl@rldxyj«abstmxts@h¢ta©byuliﬁ6b<y,
are am nes e two I tituent
owg@pwé?mmw ﬁmﬂmm Pgsé@ allg 3 z-ﬁmw@ ol c
dPIZ I Q?S(Y)bz leﬁlﬂ&ed Eeﬂarms(eﬁz Mter&iylt &iﬁ(@)zabﬁbm&ed :
i nclu

de, i soprQpyl.am n

Rl HS Clrbtonsliot A0 mHONGUES FeigP ST BB RRhe R i
h)t'cfré()]éeﬂ oPﬂQfl}’ INR ROV, Dy 1, ENREID)-8Hstted alky! NRS(0)y-aryl, -NRS(O)-

am noe hanol t ronet ham ne, f

substgfiiiad nre'l -NR§¢Q)ﬂh¢1@roarEbelé$(@éz,-5ub$tt§lé§@d lmeroaggyj -NRS(O),-

e TR ORI pEREINE RS KRR O R
st{bstpeueazikyle :NR$(0-NBiand, -NRS(PhaVR-nebstinited | -PIRSEP T N Rre,

B b e LR Ol

Nﬁxsmmﬂitmec_i baeboyclit whera® id hydrbgkmsqr alkgL modband di-alkylamino,

b des, | l.k b . di al kyl ..
mB e g4 A g e R Y o SR s GBI 479 M -
UGB 2B/ 05MiNE a0 arfdhiherRAIAIAb, yorac aediabbstinaal d.

additjon salts y.be prepared fromin

heiergany }aE“%fb go- %‘gl G- g"*‘ﬁ&‘?‘ﬁl&d‘“?‘% AR o‘i"aéﬁ %SHEﬂteg'g’eterocyc"c
arhing] HEEmM¥EIc AE-BlRfilutedatitts hahu@ﬂxﬂbfeamussm@dnck inddpkAdenile

acid, nitric acid, phosphaoric aci e |like.-

sedgeteddrogpthe gEayp cppsisting phalkylcsubered iﬂh@r Yk S%@&ureé agdi g,

heﬁ&@fi}‘yp @uB‘stlﬁa@éd%et&(La‘x‘ﬂolhét&o@@hQancﬁ‘xﬁbﬁﬁut@d RébrdeycBi¥ahd C 5
acid,.malic acid onic acid, succinic acid, maleic

ma
substityted pligrayligeouge haying apipa groupalipeked &y £onventiogal blocking groups

sREAEBLE CBG] rmA! MW ke hiftynyTRICIG k! aﬂ@}‘n?l  groups substituted
met haneésul fonic acid, ethanesulfonic acid

wish + S xrlkod. SOpShsiited @lkal, -SQeralkapyh SQuerbstituigcpieny, 150ee
cy%lo%&gpoé@s%ﬂﬁﬁut@&éyc%%lk?l Dg@z-a#ynugoz RusktifkddhTE30S hitSaryl,

conpou r el eases an fl ve par ent rug 1 n vivo
-Sfhenbstitnidd Pptemoanylu@qzéletamqimsts@mwbstlwted hatgraerdlicand 10

ﬁhﬁ%her R lgfd}{%%n 8f fiAr epared by nodi fyi ng
dncti ona present in such a way that the
rmdl filalalt mrd‘nhslogcay r¢fers ¢¢ Beore,chiono, \bmmo and ipdsl. ease the
pare Q [ [ I '
rﬁeter&{% lila,gr‘s (t)$ 512 g‘ %ﬁt?c carlFochH% ! %ﬂggt V\ngagdr?@ a?oms
arglrlotupt heteh@itonmgelebed cﬁioeathe graup cvnsvsung of ;xygemeiteigen rivesulfur

fre dr ox su f r
wiliE She A e SRR s ptontly Riolibs G ifhce single ring -
pyiidly] bri faiyl)anl niudtifes t@fdﬁnieé rifigs, (e@c; éidalieinyllds bEormdéng]) veteekin
benzoat e ﬂerlvatl es% car bama

onR R gk R BB oot B PR PEes Bibihe poin of
at@EKHIEHS is tRIdUgH zirﬁaﬁbﬂnktﬁ; rirfy aidrﬂeAam&bﬂalll? ahé eterbitomb | gme
anount" neans the_ a unt o a CoQ I 0
hetafoary! grprRMayhg etk e todomn patiis N doef Pbg‘f %P g%-
thfidR@AELand the Ak, T AddigsHtally, AhSEdrBSH ato:ﬁy@hhé Fif@ER BE sdiBfituted
t he di sease. The "therapeutically-effective amunt”

WWi‘ A1 oXpF) 2 Bhey &%@ﬁ‘apﬁq@aaﬁ heyige B‘&wsa%?a atqnisdn ffedisteeqaryl
m?gwefeltsso 8 ﬁ&%h:tyyg@msihmﬁg {8 EandWRlylo, niftbEen, atéths ke

be treated. Pharmaceutical Formul ations of
hqteﬁ@ar]gjdmﬁ @gtionally containing 1 or 2 other heteroatoms in the heteroaryl ring,

29
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In general, conpounds will be admnistered in a

t herapeutical l y-effective anount by any of the
waecwspiad nodes of admi nistration for these coPQDURZIISS/000529

The conpounds 25 can be admi nistered by a variety of

routes, including, but not limted to, oral,

parenteral (e.g., subcutaneous, subdural,

gkﬂhgéagapgﬁwuhptranuscular i ntrathecal,
|ntrgfer|toneal i ntracer ebr al |ntraarter|a

| nt rSubsiteiaa hetersary Raelers ta brisrany] ErarRsoHyCh 476 tstifuted with
frbtﬂtlrtéa%ﬁ@tltuen{s‘%@@étbéﬁgm(tﬁe oup &)‘ﬁ%l@t‘lrfgadf h ek, Ca@&l' QJ}'léMmo

surgl cal suppository), rectal, pul monary
tha@ar@gwl@nmpnmloaw&fvl S@bstmm@kyl alk@@owiswgtesi a"qorﬁb%(enyl
s QTReN At 2! @gf Sttt R ARSRA dnidho! AcAGHAMoCndAthi ARG
conpositi é conpoun can adm ni st er ed
ammntannnmmsll wnmpcarbmlwymmmcatbpnki@hu@, amipetbtocarhonyfdneino,
a h .
o R BT S RB ROy, byl SpBhEevelgaligey
heaaodrhlexﬁsubstmngd lmterdidnﬁoxbr iae;tameyclylow, suttstiated b rdcycplory,
sease, to treated rel ative alth o
capinay 6 sapediatopaaty oy RRE VAL ey el
sumtﬁg@&/ckﬂlﬂéﬂ 4afBoAy 1490 %}%Mﬂwwﬂ atg.tl e:amdymaemrsyi
icit

dmpistrati an r fact
cophgy Qi@ fpted g?tF"OE%(g;?a PXX 'eﬁéﬂ%yaﬁwarﬁa’év st Heteroeycic,
ca@hﬁixframld&dym thiol, Aeak, %Bﬁftﬁf&@&iﬂall@ﬁhhl@d@@ ﬁd)\dtﬁtﬁfed ittloaryl,
cell cultures or experinen

thipbeteroaryhisHbptifuied thisheferophyd ﬂa{é‘%%a&ryrﬁ avb%lwt@d%oacl?wl :
thRARKIRYIRNJubstiel RoHetBE yEfid) By dng |, iuséﬁﬁrt&p@ubhmgi ly

effective in 50% of the populatlon) The dose ratio
gugBidinoegranishinosuliang halo, aiteapbaierpary b pybistiutsd ihgterogey ], heterocyclic,

sui)aﬁﬁt?tﬂ)ﬁé{&‘o@yc'h@ %@loﬁﬂgx)l bubs@itel %y@&a@ﬁcﬁ@sl%@er@a?ylbg}e shigdtitufed

data obtalned fromthe cel ture
he@ggaaylgxyarlilatemmﬁlpxxstsuiml@@délaﬁqromeclxlg@d omawbgnmla@,u ng a

oy ARS8k Qﬁﬁlagg(%grawe (b?anﬂﬁﬁﬁt?d all)Ie- s?@ﬁ%gaomyusge&z-

onpounds 11€s ciTcul
subgsitesecheycktalkyh sSOmatkdnyk (- Wh@l@%ﬂkwt hS(pi)ﬂr}' le-S¢@)2n0

B e S e T

-Sdﬁ)zawbmmt@thewmcadlcutOS(Obsdkyl F@S(Q)m-yullsowpﬂdwﬂid/l tO8D)ayd
dlsﬂlﬁfz Bﬁﬁ%utg %ly (?$(Ib hefary ld‘b% C%sﬁﬁﬁﬁﬁ&e@f‘ggsm»

hefem(lid}’tllh(ﬁt@S{O)ﬁsubstltulmhhetemcis&lla -OSO&NRllbvlmeraRos hycludgat pnakyl,

NHRIR SRS Pl VhEeas) TR aiaRer.

NRSD e raariaNRS@)xsutstituteld hetatoatyl, - NRB(Q)-hasopiciers NREED),-

s by S o ko B SRl N BT AR s

NRURANBIR SO NFS-sibatitated 278 -NRS(MWe-NRekgsto4dll, -NES{O),-NR-

su@ﬁléu%{?ayrgf I]}%}%Bﬁﬁ}i&%{;g}?ﬂlhggﬁsg@ﬁ%% ﬁteg %et%rocycllc ‘

wiRGETR N B RERH of QlkS'h foRétdngat- al\l&?;l'a}nmoV ﬂfoMo-dﬁB ARubginktePn
what i s bel ng adm ni stered e purpose of

t he
allgd)aminos roget B di-enidaminaonene- prdsditybstityied w'amw&s Bygyo- and di-
heiel?@arﬁﬁﬁtrf‘o Rbnd- rIﬁd Bﬂ§db§ﬂbted t}\&@roﬁﬁﬂﬂdhﬁho Qfiono- and di-heterocyclic
a n1n|strat|on In therapeutlc
amipp maengt anshli- su@am&eterwgl!%n%mwm@ digsubgfitgted amines
ham l@dre R lshIRAHnts weﬁe%brngf e lc0Y Frofl tﬁ@?ﬁ%ﬁp b&sﬁﬂn?@@&a‘@l

ufficient to cure or at I'east parti al arrest
SUbgtWPdnﬁkyloaryt lsebstifutasiaed, haterogryls s%h@teﬂ@a&erqmé heggrocyclic
ampunt. adequate to acconplish this is defined as
"therapeuticalIy-effective dose." Ampunts effective
for this use will depend '




10

15

20

25

30

25 on the disease condition being treated as well as
by the judgnment of the attending clinician depending
waip@a/1iact ors such as the severity of the infl BOTEE2008000529
the age, weight, and general condition of the
_ patient, and the like. The conpositions adm ni stered
to a patient are in the formof pharnmaceutica

amaﬁu&a R&SroBRtie ahdP&find BRI uPs o hﬁ%@bsﬁmwmyltmmsd BRY

be sterilized by conventional 30 sterilizatio

coryentiinglidacking erayns sueh astaci ez, formyk padithe fike of %’é’ﬁﬂ“t"ieﬁ ith

@Wh&@k%hﬂ@ewalm packaged for use as is, or
- 't zed, t'he 1yophi'lized Eﬁeparatlon bei ng

conbi‘lri@@roewtom @feg-‘t f@rthq grovppiebeteroaryt aridésulstifutad t o

nAYBAIRYS RO ind Froth Id.ciRRISERIARA that use of

regoi ng excl pi ent carriers, or
st abf H¢tmatslhmj/ ] refeesstalthe groupt Hwerbarylmikylm-@f

phar i) 008/ 147
T CRbYAEEBed i R Rl iyraamt v e
alylee-@-wi de dosage range and S generally adm ni st ered
in a.pharna Quth her apeuti c ffective
o RS s el Bl B e vt eraip hrvine
aviagly ring 60maitipe cbAdensedIrin@s mp]l Eto l0karbpa mbm@ uhcafroms &o # @étero
the treatnent i s na t he nner

a‘&ﬂ'ﬁis‘rt]?%?drféq"i‘gﬁgb‘f“Ptcﬂrés‘S&‘B% fregen %@&P‘W“éﬂﬁ"@he ring

wWREBR fnl faged angtsi?&erﬂﬁbhee&tmoranﬂ rtngﬁcdntuégim R hé¥érodpE
prescrlblng ysi ci an. For exanp i.ntravenqus

D SSubpitied Bribro el isger i 'pqtemgbﬁieo%ww vich afe pypstituted

wrtﬁn% oo mgﬁhu&cs@eme& ﬁomah@g%ua@&,srmn@@froﬁsl(keg @B%o (=S),
ht. Effective doses can be extrapol ated from

alls@svésuw@b’é BEEXBIIEViedcy HBHMY djogarkamy laming, 9%60’@5 aiional
arma%l alk?%ncﬁr%shﬁggfnldl;g%'nﬂ%éc%‘l a&lnl%car%d mnﬁh@n Wil

adm ni ster theé conmpound unti dosage |s reached t hat
ara@hthwe@omﬂ@nmesamle@parbpnblow,faedxsubmﬁd @rwblamk@@r substituted

%ﬁ* e é’a e)g aéugstltﬁtﬁc?ar? Q%len ﬁaﬁﬁ%}' ﬁ%}éﬁi il,Ccéimo, nitro, carboxyl,

caclory kv, !cewbsxylﬁhmtm@cbajkylc@rquh%@mathyb iwarboxyritsabstituied
I § S
sty P b AP S Hari LR kA FoaA TRRKASES
sqblstautndbamtoaofalcbn}bo&db@gbamle, cadloxylelubstibmtecéhﬁélpcwhg,s
Cl nt, e e | S,. 1 | Ca S
cxF RIS SR M SPRARYE B Bllibdu e B oHIchiBl )
submtmaktm@allnhethnoa@npnisnmt@lnhmartyhehnaancloahxyl mg:setdteent IS

n ut, e
iyt W ThiShetentid ) s @B SRR 0w IR el sy
thldheﬁeh)ey(flﬂ,r l’fét@f)ary’al gmmudee hetSr@Eﬂ?Eihcteﬂ)aj&ﬂfc suhﬁtgﬁtlt:@ Béterocyclic,
cont al ner | en ser a | ent
MG Ssiiled velonfkogh B Broagion; fubSiueR aferpnioniacblo-
a@pt@((%@ salt)s\tﬁg%dié_trrzl, haaroeyoeﬁoxwEub@ﬁatddmefeﬁrcyélmxylct ive -
I Ngr edl en

t b
OWS?rH?'B‘f’a"E'%I Qxythioc %Pmamﬁ w"E&Sz' aﬂkgngai@ S@atewe@ ﬁyl
-osohaky, -o%k@yslsn&m&éasaﬁﬁ n—@S@OﬁqheféFBébﬂ' @'SFO)z—SQASHﬁJ'te@rﬂﬁteroaryl,

At O bt heteamre i, -GBOrIRROVERK il fivgen
or@ikyf, hﬁRﬁ@)& ARyl, MpEROYHbstv@td alﬁﬂd-méSf(é)zgﬂlaNHS O)-

capsul es, “su 05|tor|es steril |njectable solutlons
subitecsaral M&Q@dmwlpmé% “subptitufed heteeaoeli-NE SED)-
hefté?ﬁ%eﬂu@tm@ﬁkoﬁ §ub§¥ﬁ¥te@ﬁet&8€y%ﬁ§ amés(dd)z IR-d ik H i NRIRG O}, MR -

ound rovid par ticle size
substitged leylcbmﬁ(ﬂ)zﬁﬂlm hNRﬁg?)eﬂ\&ewbStﬁgtP@wb MYBS(Q)F-NRhe
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active conpound is substantially insoluble, it
ordinarily is mlled to a particle size of less than
wQo@smerM | f the active conmpound i s substantiBCT/¥S2008/000529
wat er soluble, the particle size is normally adjusted
by mlling to provide a substantially uniform
distribution in the 30 formul ation, e.g., about 40

hema's;ir)l SR OpXNRBLEssituedd lﬁte'rdaqbl-BIRS(@)z-mmhﬁtammrict WISRS(O),-

ose, ext ro ucy o sor bi
NECba e B e H G roR AL et SR rlhsdamine
mioh&. 38 @n(shbst@lﬁbcﬂi]kﬂranﬁﬂd GhOHB arfl dliaﬁﬁérﬁmo mono- and di-
m crocrystalline cell ul ose, poI yvi nyl pyrral i done,

subgtituigd agyéamlng?nOe angrdizhetercapylamino, mppp-aad diysubstituted

h&&rbhrylaBifo, mUAs- AfAIdiHb LRI af@id, A tdn@'aﬂkdbxtnthféﬁ heRcyclic
l'ubricating agents such 36 WO 2008/ 1

arp@yy unszomsvr@@oslﬁgtlmﬁé amgies hawa@ﬁggreum@ﬁtéam% iadepgpgpntly
se%c'ﬂa%rf?d e gro g%%&ﬂ %gglﬂ lssubgtn?d ed 'afk%l Q%l as'i]gstltuted %r;‘

suspen rese ving agent as net
hcacmarpr eqd;stlhwrmtcyoalmddmomhc svsebgitutedhetergexelis andand

suéag nV%{i 'aF(g ﬂ%‘?&{p? Ba\:ﬂgfangf %E%Po%?g Blggﬁéed%gf CEE\?enS usat? mocl? gg groups

sush asiBb@ \ibd- foeh@aamel thd likehw aﬂ«yhyh(,sebstmgecbalkwyd gmﬁpmbstltuted

o cecBerin-he Skraue it B AL kst PRy T Moyt o

cyeakol Fﬁ)zkﬂbith&emomﬁyle{ﬂozwl -SOppusiituicd aryd nﬂOiJl‘Mtéroaryl
fo th t
R s s B g Gy -SOE e PERIoSY o sl R

wﬁé’reRﬂﬁhmd_xgéhlof)ﬂlkylt he potency of the particular
npound, zgl t he desired concentra ion. The term
ge f

unl léxaafu%ea tgronyolesapt bpteroplyIsiAgiude Q1 are Bptoipitsd do-

az2éfillihé pdRolUintiddlbe, @@azurél ﬁ[cﬂnedﬁﬁ@ﬁes pyidhidieNBytidazine,
subj, ecis and ot her each unit containing a

indplizine: éPWfi?I‘éd"éﬁJ%thf‘gP qﬂoleamdp;pée RHERS: Auinolizing Eﬁoﬁ‘f‘é?}'“e
qdl%l&éoﬁm%ziﬂéenﬂﬁﬁl&fﬁﬂdﬁgQ{u%ﬁmdecqm&’fzﬁﬁ&t cinh&line, pteridine,

association Wth a suitable phar maceuti cal exci p| ent .

~ carbpeoleorpppling I%‘ﬁ‘??"ﬁlé'df"@r??ﬂ'ﬂmeeld‘eﬂw rpkiRce fOBYAZPlC, phenazine,

lsé@%l@'ﬁkﬁﬂakﬂg dh@n(ﬁhl%hé %Qidﬁzdlﬂﬁ{e 1m1§&6flﬁeefn eflich as a
st erl cgh ySI ol gl cal saline sol Utl on. ose

PiperAFing. sndeting] pmhpllmbie 11%3dé@téalwr@§equolmu‘t 8,60
te@&“?dmb%ﬁ{ogs ih‘?(gbh]gor nu{klof%t {h?szf?Jlné’ftrrnB;Ea%Bé‘F%%H}o'[tﬁﬂﬁ(g)%%es

ntrav ation 1s wel
mpmholmwc motphokinyli mmnlsolmmhlpmpmavlem (Adsof rofemmgdl &t dson

g ei ng
AR RS b | B AR S OREC T §
sol u‘tﬂ)mlonﬂbrrsubmuacqjlmqant thet tho rmu(tcbgrpmmsﬁwmrdul}zsnom@tce the
over al 1I| y of the active ingredient(s), 20
rec'Iw%<)grm{phmayrr%f3 i) u&re of the fornulation should be
cost “%ﬁfnmémtmlly Atcleptatﬁle tdreis® nicant ocarienthatiisneseil yh preparing a

eterm.ne the overall C and u nes
PR SR Do s TR i e HAE Wl oR e pilaeither
biblogicalibiyor REhernice hhdﬁﬁirdblb pibin ol de3 it dafrier tHa0sniideptabifer
ow. soal vents: t hanol

and co oun s
VeSO BRE Y tumag PP Sr e A P e
caln@driof @ittt iRtidd3 both loher biim@e itlhn oA8 bf fick cakibs)
preservatlves benzyl 25 aIcoH{?gtot t hyl paraben,

pr opyihamaceusically- ?ﬁﬁ?ﬂt@?l? YR g al“P’(‘:o &i d/ sodi um

pHfakthiRbfvallyA&dep@bleWit.hydr ogen tartrate, sodi um hydrogen
tartrate, acetic acid/ sodium.acetate, naleic

‘aci d/PhamageHtivalleascentabio ity Afers i Bie Whishretain heiological
phosphori c aci d/ pot assi um di hydrogen phosphat e,
phosphori ¢ aci d/ di sodi um hyﬁr ogen phosphate; and
tonicity nodifiers: sodium
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chl oride, mannitol, dextrose. . 30 The presence of a
buffer may be necessary to nmaintain the agqueous pH in
wo b@snange of from about 4 to about 8. The buPdBUS2008/000529
systemis generally a mxture of a weak acid and a
soluble salt thereof, e.g., sodiumcitrate/citric
acid; or the nonocation or dication salt of a dibasic
efigdtifleness dhd propeitizs sf compoyntisogeth drandtibidlegicalydir utherwise

tartrate phos cj d/
RN ARG G4y BoCoRA e sspl o R SEAca i Lsregpble sat
ofthe cEFsunBE) didhadaRs ard Zre@n?&%drﬂ-é?éﬁe‘fy of organic and inorganic
PCT/ US2008/ 000529 The anount of buffer systen1used i's
copmgs irns el kroyn in theyart apdiinelude, Bypvay ptexempleianlys sodiimvt  of

p&ﬁéslgxm @.ﬁﬁﬁhahlaé‘nes&nlearﬁlﬂgﬁiﬂﬁ\ ©fraddidnShonsB dinld $he keand when
le ratio of buffer: alendronate

th@\mcéq:ce-lq qvetamaé@sneffuqsmrfaéry, salts of anganic asinprganie @eips, secd as
h)ggr?]!a&icir{ag,l @B%br&%ﬂﬁé ?2{1'?' t@gﬁ Wa@ rgc§tateemgleate %lehfé%& 'tﬁerli@t: e

acl ormulation to maintain a pH
t he Plangaceofically{aocegtabledagpeadditioh sslts can be prepared om mrgaamc
tio. uf i
oy S8 BT, S48 Y6 e o
sadamggotasiiom} lghiut, mgnpemm‘rbalmgmchnd magndsiuat salts oSalts terivkd
mai ntain.an

B0 R ot G g roRlimid ey et o pp i
arAipey) buditay akidykamibes, @mksbdmimésotrmﬂ@l/mmei, b.&)sﬁﬂucedlapqyi arhines)

thro sol u r
aiggupip SOy e Fit o R afi [ i, R i, FRlked]
antints; Rridiieeyiyl @wiads, ubstitdled glkamd gﬁﬁ)’(ﬂs adi@ebssituded ka9 amines,
st opper r he presen n, ordin t wat, e e :
m&ﬁ@%{ ﬁﬁfiy&s\%ﬁ) nes, eIl ] M ipes 36%0@@?/95%@%?%&0%@0
arhings, SiibsGtuttd dyclpAIRE Ufifthed, didabitihited BRIAlKyE Sk Sdsube@dicad
to the presence of undesirable @artlculates
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injection e i.nf Usi on s
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(0] uman_ supn) ects an ot her S
It é*&wﬁpaﬂ%tt ng%&sfapﬁ %ﬁbotaerﬁefbwéa@f'@rdﬁf%'aesqﬁ%m@ F’J‘Es"ﬁv for
e,@mbleV@rmﬁé bl am e WcRldRTE dafboRARIAES Bovich BIkIRAFIoREmides,

therapeutic
dialkyl carboxamides, and the like.
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wor@e/1duasage range and is generally

effect, in association with a suitable pharnmaceuti cal
exci pient. The active conpound is effective over a
adm ni st eP€TUS008000529
pharmaceutically effective amount. It will be

under st ood, however, that the anmount of the conpound
actually adm nistered will be determ ned by a

Io hy S PRariaceutiSal W& el abTdladdlit R FASHOOSY &Wﬁom ndrgeic
ght of the relevan%EC|rcu nst ances, | ncl udjng

a%w@?w Beids Safs drived fra inqrgRnarisangludeydeockjpric s
h?&ﬂ%rﬁin%a{cﬁi kffurictabig, Meicladid, sHRSENSHP deid ht e fke! S8lits dehifed
age, wei ght, and response of the individual patient,
fromeorgamiceacidsynglpderasaticpsid, Biepiogicagidpelysalic asidgpyriuc japidoxalic
a8 ImdloSLRAY ilon R ALEQRRASH! MABE aSHImASc AaRlftafic abiBbitric
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arﬁﬁ)‘b%ihﬁt lzvﬁé‘r%dmn}ﬁ\l@t'efeﬁ té@ﬁﬁﬁ%?nat Rr fr&3ihg h dRbaENE 8@k Wefrect
the Stonmc rmt the inner corrponent to pass
quhttr&@tmenhﬁoothpldéeafgof&)‘%uhqrmew@llb-@ffq@lvay@@um wilkvaszse.
el 61 theRbmBRIA! helfedBAnd s &Dert5 fld 108 é%tgh?%tcerdf&e
ayer or coatl ngs, suc ‘materials”inc nunber
mfnnplbtowmrea@d aci ds and mi xtures of pol ymerl c acids
ccRHEH FORL A AL St A cBRpbAE, cetyl al cohol, and
forms in which the novel
co n’phxsgenerah sommundsawulkhpcarlpmnaeredi irf @therapelmcallystffeativoamount
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inBldRIdr bEBOROMidctioms- | N phar maceuti cal | y-accept abl e
sol vents may 6e nebul i zed by use of inert gase

Nebul heastpal QPQHIF ghike ﬁ%{S}POblgd b€ therpstive ingredient, wnll depend on a

number of factors, such as the severity of the disease, i.e., the condition or disease to be

treated, age, and relative health of the subject, the potency of the compound used, the
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directly fromthe nebulizing device or the nebulizing
device nmay be attached to a face nask tent, or

WO paosnmidre ent positive pressure breathi ng nachP@BUS2008/000529
Sol ution, suspension, or 39 WO 2008/ 147474
PCT/ US2008/ 000529 powder conpositions may be
adm ni stered from devi ces which deliver the

rdudd 4Hdl et SMdhiinisttifioRRRA 8RS RAéBrsnanner. The conpounds
can be admi nistered in a sustained release form
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déEReIH e(shmﬁted n‘uf'éll%'%o'i‘ib!:e@] cumlr%ra%%?:h eA @§se9ﬁ%{m§6§mﬂ$ted in
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1345398 condentrdiith STPHEREY BelipsAl “m?ch%emwéathsrf%xtnnhxa
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inhibjitéantdf symptomp) asisetepniaprhingell ewlturerSugh infermatipn agn beusedte

m%Penacp@ratfe d‘gg%rﬁﬁn%%sé l(ﬁ)lé&hn "ﬂumEWSan%(/el? ﬁl&nﬁ%e?plfc rﬁeasured

sust ai ne ease the active ingredient
fofr exansple thai highoperforhange Hqdid chramatogapky.are wel | - knovvn | n

th I | - o | NG
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I | ic.aci
AR AT e Sl AEL b WAL BB 6351 e
likehdn ﬂxesxpeuthl’a@plﬁaahd)rtsyw'dng)oﬁidDmﬂraadn\nmstem&in@h eatient already
har nmaceut i osi ti

l.ustrate c.o '@ﬁ@ ‘
9S8 HS a PRRET Beant SUBESENS Bk ofArresimisl D aprest e
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jents ar ared: g‘;ﬁim it o |ngredi en

e Sy RSy RUERN Grisd: Stovs ofectiie JRaRS gero depend
oM@ BREdst! Bﬁ)rﬁi‘itﬁﬁfbatn@ tated ddwdihe bhiv/jadgmégit 6flihe Bftéhdmig@linician

m xed and filled into hard Iat n capsules in 34On(11;
deaﬂ%qg ynog dactqrs) such as the sevepty. dﬁ;ﬂreén mmatlon the age, weight, an
general condition of the patient, and the like.

The compositions administered to a patient are in the form of pharmaceutical
compositions described supra. These compositions may be sterilized by conventional
sterilization techniques, or may be sterile filtered. The resulting aqueous solutions may
be packaged for use as is, or Iyophilized, the lyophilized preparation being combined with
a sterile aqueous carrier prior to administration. It will be understood that use of certain

of the foregoing excipients, carriers, or stabilizers will result in the formation of

pharmaceutical salts.
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A tablet fornmula is prepared using the ingredients
below. Quantity 15 Ingredient (ng/capsule) Active
wo pgeadisent 25.0 Cel lul ose, m crocrystalline PODUS2008/000529

Col l oidal silicon dioxide 10.0 Stearic acid 5.0 20

The conponents are bl ended and conpressed to form _
tabl ets, each weighing 240 ng. Fornul ati on Exanple 3

A dr yh@é&ﬁd@&ommﬂh erfeOivilovatd Wide USsaf AR AW is generally
containing the follow ng 25 conponents: | ngredient )
adpinistaredin ambaimaseytical e or dherapsuticeh-eldectivggmagnt.The therapeutic
dé‘éé & ¥&hotork ﬁdé émmagsﬁ%cc%ﬁmg td, f% ekﬁﬁ%l@scﬁe ﬁ’d?-fi‘clﬁzﬁ%se for which

ture 1s a al i ng l'iance.
tmremmms mas!mhmawﬂa@msra@omgfz@e ccmnqmd,a 4 l@mlth and
[

cE?&ﬂiUR teh%tpzﬁglt ehd ’thej@g%ncf%g)&ltﬁé ﬁf&%bﬁx@ p@s 8£n qgotr e){ﬁnple for
|ritnag¢n@d$ mdm:n(strg,iqnams ubee)will tfmtallyde Ilm@nr: eahige nf abiéﬁt ®5 mg to

sl YO i PR “Eit 20t it bRopERicd 1 e

rebfonSe chiruen deaiv eDiyet o of hkimahmdded tesrsystviagNnEgpicaily, the
stearate 0. ofal 120 5 The acti ye.
G P T EEne Rom B b o glogiss KrrePtpg et RO ifSied
effet. 20 mesh U . S. sieve and m xed thoroughly. The
sol ution of polyvinyl-pyrroljdone is, nmxed w

r esuMhamemplgYebisPhatipaceiicals.dhg ?fgwoaa%%@éauwlm@w"&wm in

th@BStkh & pRarnSdc8MRal oAositiamy [PREmMCeutiBAIREMBESAicHs Qorthin @6 the
at 50 to 60C and passed through a 16 nmesh U 'S. sieve.

actiye ingsrdiahonecl sk Ohibe pRMPoyRdSabAYe, ARE S With SPLefrmerTE,

 pi¥fladedliGily RESPtBR iRt 28 pichB! PHOciidNP emplByed is typically

one suitable for administration to human subjects or other mammals. In making the
compositions, the active ingredient is usually mixed with an excipient, diluted by an
excipient, or'enclosed within a carrier which can be in the form of a capsule, sachet, paper
or other container.  When the excipient serves as a diluent, it can bea solid, semi-solid, or
liquid material, which acts as a vehicle, carrier, or medium for the active ingredient.
Thus, the compositions can be in the form of tablets, pills, powders, lozenges, sachets,
“cachets, ellixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid orina
liquid medium), ointments containing, for example, up to 10% by weight of the active
coinpound, soft and hard gelatin capsules, sﬁppositories, sterile injectable solutions, and
sterile packaged powders. ‘

In preparing a formulation, it may be necessary to mill the active compound to

_provide the appropriate particle size prior to combining with the other ingredients. If the

 active compound is substantially insoluble, it ordinarily is milled to a particle size of less

than 200 mesh. If the active compound is substantially water soluble, the particle size is
normally adjusted by milling to provide a substantially uniform distribution in the
formulation, e.g., about 40 mesh. ' '

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium
silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, sterile water, syrup,

and methyl cellulose. The formulations can additionally include: lubricating agénts such
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20 nmesh U. S. sieve, are then added to the granul es,

which after m xing, are conpressed on a tablet
wor@hilgm74 0 yield tabl ets each wei ghi ng 150 ngPCT/US2008/000529

Formul ati on Exanple 5 Capsul es, each containing 40 ng

of nedi cament, are made as follows: 25 Quantity

I ngredi ent (ng/capsule) Active Ingredient 40.0 ny

astaR| MBgnedRmstddeate, Magmartal oil;Stetiigaigentd;. eamul@fyu{ganzr edsptnding
150.0 ng The active |n %ﬁdl ent, cellul starch, .an
2gRREFH BISPTHING PERAFSeh asraethylomd deopy QE?éH ewafsadweaew

%tﬁﬁ&hﬂ%ﬁnﬁ§%&¥s€ ThaB6mpdsitlofslof the hvBmidh caf befdrRulated so as
capsules in quantities. 42 WD 2008/ 147474

tooyidsquicis ,ngor dpby%qe};ﬁe&ﬁ theyagtiys ipgredient after administration
toaﬂppﬁ}%h{%réﬁpﬁoylﬁ c&mrmwm a0 Of active

I Ng are de as foll I'ngredi ent Amount 5
Act i Fhe qwgtn@dqf eetivezempeungan t!me aha;rmaﬁ%\mq) campepition and unit

[ d

BB v RO LU B LB 501 SRR
applicatica, the nfaantryor imioducgioy,dbcr patesy pf Ehmp@un'sulyr crmiploemd and the
d?%rgﬁ g%tcgﬁéag] Of‘n?ﬁmﬁ rb%é)os Ssa, réfe f 0 H%ys:ca ]Y d%cr&t?é units
suiaple @k uyitarpdekagds| fommeub;emé andlenemnim’imajs) efohanmitl oenthmg a
T oy e
e ffNOM AsociADhiwith d sﬁgﬁlﬂdp]eiﬁhadéﬁucﬁl eipicfant han gum 4 0 ng

Sodiﬁm car boggrre%s(ygo I I 85 &110 cr.ocr.yst al |

cel | LpascmmpBeandg oy latesorptsnizedl sdmpnsligtidiph ypble inert
cBEZ ARth Qs a&eﬁlerﬁaysnab Qrsalﬂfé(ioﬁﬁbnofﬂ@b dbse admvihistereidwill be

water to 5. 25 The nedi cament, sucrose, and

d‘%@%!ﬁ‘c‘!‘?é‘ng’%‘F&f@”b‘F‘@Hé‘éﬂ‘ passed through a No. 10 nmesh
U.S. Aaﬂnﬁﬁﬁratléﬁ‘gf thhapeulit %8G tsWyliRtrd cREBMbAHIAIon TRHEN known in

solution of the mcrocrystalline
the pharmaceutical mdustry An intravenous formulation should possess certain qualities
aside from being just a composmon in which the therapeutic agent is soluble. For
example, the formulation should promote the overall stability of the active ingredient(s),
also, the manufacture of the formulation should be cost-effective. All of these factors
ultimately determine the overall success and usefulness of an intravenous formulation.
Other accessory additives that may be included in pharmaceutical formulations

and compounds as follow: solvents: ethanol, glycerol, propylene glycol; stabilizers: EDTA
(ethylene diamine tetraacetic acid), citric acid; antimicrobial preservatives: benzyl
alcohol, methyl paraben, propyl parabén; buffering agents: citric acid/sodium citrate,
potassium hydrogen tartrate, sodium hydrogen tartrate, acetic acid/sodium acetate, maleic
acid/sodium maleate, sodium hydrogen phthalate, phosphoric acid/potassium dihydrogen
phosphate, phosphoric acid/disodium hydrogen phosphate; and tonicity modifiers: sodium
chloride, mannitol, dextrose.

. The presence of a buffer may be necessary to maintain the aqueous pH in the ra-nge
of from about 4 to about 8. ‘The buffer system is generally a mixture of a weak acid and a
soluble salt thereof, e. g., sodium citrate/citric. acid; or the monocation or dication salt of a
dibasic acid, e.g., potassium hydrogen tartrate; sodium hydrogen tartrate, phosphoric

acid/potassium dihydrogen phosphate, and phosphoric acid/disodium hydrogen phosphate.
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cel l ul ose and sodi um car boxynet hyl cellul ose in water.
The sodi um benzoate, flavor, and color are diluted
wowdaok/1sane of the water and added with stirri nBCT/US2008/000529
Sufficient water is then added to produce the
requi red vol ume. 43 WO 2008/ 147474 PCT/ US2008/ 000529
Formul ati on Exanple 8 Hard gelatin tablets, each
cont hdUnhind 6f BilifePdysRfit usu&lslde,%eait BA{1) tw&-smqm agd (2) the
follows: Quantity 5 Ingredient (ng/capsul e) Acti
ameyt efidrmgt Ggger@ll)hﬂ\e agoypiqf buffor 1{§ech1j in WB mole ratlo of
bl?f?e@ad'hg{d?on%te(zwﬂg'e theGh&ks sFafrer a‘f@takéllpas-[ﬁbecoﬂﬂﬁﬂeﬁ @noles of the
I ngredi ent lul ose, starch, and nmagnesi um stearate
bueffes irtgrestiniitsel¢.2.. pediuy ditraterand gitricsackd) of feomplation tg nRintain @ypd in

thgg% IHtgogf& ér%gg%g {gl 38 Bl n?&?fak’ihgﬁgn&rgt %&a‘%d) to drug

ation venous
. pesemirisluad¢d. on may be prepared as folloms Ingredlent
Quanti t nar 25. in
oAb Sl IR S 3800y 03 P A

sogineciahie Yo akel pingpedn| ¢itriz aaidcoifficién & mhintaiman agaeous pH of 4-
séﬁrlle access port, for exanple, an intravenous

6 QiPeETBRPSBL: or vial having a stopper pierceable by a
hy pothey tiffer hgdnemby Blso Bepidient RIpréiefi thapreSipdtion of the drug

I nstrunent For ation 10 A top
thraygh splkle awtaﬁﬁ % lpngrgt SSP‘IdF‘i‘ B! iopg, gﬂefﬁaemg Fe, Al,
B&M@1H hiy le@éhtdu‘( ef %1&@%6%@&& ot rubBerGto pr&‘d B bd preseait MMébrdigaty
g 30 quU|d Paraffin 20 g Wite Soft Paraffin to 100

tap waes pG 2EENIIBAY ach AT APIRRSLIILE Gomplean ARERY Withoihe divs anthe

prba&waciomﬁreaﬁétmoﬁpréx 1&@.&% th¥ | rBse Hd6sitable PhRiRhasd
and stirred until dissolved. The active ingredient is

44 \ipagdditign.1the aregenpef angEenigy. £ owdmen chloride in an amount of about

of 1-8 mg/ml, to adjust the tonicity to the same value of human blood may be required to
avoid the swelling or shrinkage of erythrocytes upon administration of the intravenous
formulation leading to undesirable side effects such as nausea or diarrhea and possibly to
associated blood disorders. In general, the tonicity of the formulation matches that of
human blood which is in the range of 282 to 288 mOsm/kg, and in general is 285
mOsm/kg , which is equivalent to the osmotic pressure corresponding to a 0.9% solution
of sodium chloride. |

An intravenous formulation can be administered by direct intravenous injection,
1v bolus, or can be administered by infusion by addition to an appropriate infusion
solution such as 0.9% sodium chloride injection or other compatible infusion solution.

The compositions are preferably formulated in a unit dosage form, each dosage
containing from about 5 to about 100 mg, more usually about 10 to about 30 mg, of the
active ingredient. The term “unit dosage forms” refers to physically discrete units suitable
as unitary dosages for human subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to produce the desired therapeutic
effect, in association with a suitable pharmaceutical excipient. '

The active compound is effective over a wide dosage range and is generally
administered in a pharmaceutically effective amount. 1t will be understood, however,

that the amount of the compound actually administered will be determined By a physician,

38



10

15

20

25

30

added and stirring is continued until dispersed. The
m xture is then cooled until solid. Fornul ation

whx@spka741 An aerosol fornulation may be prepPCBUSZE8/000529

follows: A solution of the candidate 5 conpound in
0. 5% sodi um bi car bonate/saline (wWv) at a
concentration of 30.0 ng/m is prepared using the
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fosmoptierding theadyastage Pﬁerpioaaedaaﬁaorus%or@ﬁamnlaﬁhedéblﬁtmr pill can
81?1? ?‘s@ &% innef dos&étl%n&’% b&" désa&fe c&h&&n@ﬁcﬁyﬁdn‘é%enﬁggﬁ%éfohﬁ of

known in the art . S. Patent
an\env2oe o 1@7@%%52@@87’@@052903“533@%“2@by ¢rs®ure\§ layer

wl"ﬁéﬂ% rlu;!s' to :l'gs? dlsinﬁ: BREARE Q?R%hednﬁ pﬁ[m{ tﬁg ﬁ{n%%go%m tb

pat ches may be co truct ed contT nuous

pars ingart ihdortin duekishiimer o bgfdelied imadlease.i Aaflarletagém@@rlals can be
T i, di I i

g P A EC b SR TRO bR g Wl U i merc
aqjd\saandmiewtdscoﬁbolymm[jmaﬁctsivath such mhteruhjs ad shelldgy ¢e$)dtalcohol and
od %os%&ya?e usual Iy involve placement of a drug

d I'very Catheter into the host's ventricular system

t 0 The liquid forms in which the novel compositions may be incorporated for

administration orally or by injection include aqueous solutions suitably flavored syrups,
aqueous or oil suspensions, and flavored emulsions with edible oils such as cottonseed oil,
sesame oil, cocovnut oil, or peanut oil, as well as elixirs and similar pharmaceutical
vehicles.

Compositions for inhalation or insufflation include solutions and suspensions in

~ pharmaceutically-acceptable, aqueous or organic solvents, or mixtures thereof, and

powders. The liquid or solid compositions may contain suitable pharmaceutically-
acceptable excipients as described supra. Compositions in pharmaceutiéally-acceptable
solvents may be nebulized by use of inert gases. Nebulized solutions may be breathed
directly from the nebulizing device or the nebulizing device may be attached to a face

mask tent, or intermittent positive pressure breathing machine. Solution, suspension, or
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bypass the bl ood-brain -barrier. One such inplantable

delivery systemused for the transport of biologica
wo a@804R74 0 specific anatom cal regions of theP@DUF2008000529

described in U S. Patent No. 5,011,472, which is

herein incorporated by reference. 10 Indirect

techni ques usual ly involve fornulating the
powdgr@sinpositivhs hraay (be @t théstdrat froml dengces athivhtde lver etie fopmuilétéon in

conversion of hydrophilic drugs into |ipid-soluble
ARy PRAJRPTIA WIS ation is general Iy achieved through

bl OCK“h@GOlﬂﬁouhhﬁcdﬂyﬂraﬂmmlstﬁad mQnsyibtainsditelaateeformnNBuitable
pri am ne oupsﬂgresent on the drug. to render the

s[ﬂfrsgstqlp egg:l RIeRaatigpynclyda-ssappeemeable matrices of solid
hwramwgom&@c&ﬁanmgtmeotah Q@ atriBesiad itk form of shaped
Al ternatively, the delivery of 15 hydrophi lic drugs
aftiglesireg. cingneianicrpapshies-aExamples of sustaipagsre lsasegnatrices include
pgygﬁg,g&g{%@l@ l&E 1 R8I nwmé&getﬁﬁr}nétﬁa%ﬁggat%'dxs&.lasaw Dénger er

barti er”. er’ to enHance serum
ahal. BidmedeMateneRasokip d6hads7 (18§1)1ead émpﬁheat &ath. 12: 98-105

' .(flc9r§ dpg?ﬁgpylor*%hgﬁ)e 8&8%69 UF lpz{? %ja‘;e){;,&l@ rcggoej%ergof L-

gbltqmlgytadl andwgamhnpctbylrldglumam«smw slelﬂmpowefs-ﬂz 547-656,
%&5 nr?rne 6grr dat goqg?tg%lgr?eo\\r@rl a%gtiteg gssu%rras egréldabq%LaSQc

acitl-ghlcolic adiGcopelynent sublossthéLlZBEOBM]EPGﬂ"E’Q&e ﬁﬁ_ﬁctalﬂd
or at ed gere

P PtRecomional haeh peid gl el i PR e Sl T e sgete), and

p6®ﬂ)0§6lnﬁmﬂywaymeﬁyi@ﬁldBeg&deI|very systens
Sui tabl e for Iath ns for use i-n the {)?[eseIo ventlon

are 1t SUPEROHNESAT inisteragin BiSUsaAK: gy dprsrample a
dépac mjdctiti, hrﬁﬁlhﬁlqyréfﬁfﬂﬁaﬂ)b.r ofthétlcariglpphidh czi?ﬁbe férfinlat@dlin such a
(1985 utility The provided conpounds and
MapREr foPgEMiLa puS dS'Fi‘SF Shte §ﬁ6ﬂﬁ/“bgr64'8‘él tmplants, for sysfained-
rellddsd foﬁﬂﬁ]hf&s%@wﬂl—ﬁf{ﬁﬂ 1'n@]§k . rlt’ﬂleainﬂsfrﬁéf}I BeOBsmAAEl as, including
associ at ed dj seases, accordin have ut|I|ty
bytpot liraitgd tﬂgansahler?wl@b% Wish Elosmadaélg@& Pen-igdegragablges,
pcﬁ%&s aPor3RaMBROPJINAL 61 lfa&}éeaﬁld\ﬁnﬂ/‘é§ §l§colicﬁcﬂﬁmérﬁerodlble

I ncl udi ng humans.” Herorrhagi ¢ fevef viruses (HFVs) are
pexpenhatiswell-takerated By e hastvari ety of  di sease syndrones
Wit hrid f311bing Shrhfhatidh eﬁﬂﬂﬁé‘iﬁu&’s’irhé?}]%acéﬂ’ﬁ%ﬁ cbifbsith

of concern as potenti al "biologic weapons I ncl ude

but are not limted to: Arenaviridae (Junin, Mchupo,
GQuanarito, Sabia, Lassa, Tacaribe, Pinchinde, and

VSV), Filoviridae (ebola and Marburg 46 WO 2008/ 147474
PCT/ US2008/ 000529 viruses), Flaviviridae (yellow
fever, onsk henorrhagic fever and Kyasanur Forest

di sease viruses), and Bunyaviridae (Rift Valley
fever). The naturally-occurring arenaviruses and

pot enti al engi neered arenaviruses are included in the
Category A Pathogen list according to the Center for
Di sease Control and Prevention as bei ng anong those
agents that have 5 greatest potential for nass
casualties. Risk factors include: travel to Africa or
Asi a, handling of animal carcasses, contact with

i nfected aninmal s or people, and/or arthropod bites.
Arenaviruses are highly infectious after direct
contact with infected bl ood and/or bodily secretions.
Humans
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usual |y becone infected through contact with infected
rodents, the bite of an infected 10 arthropod, direct

we@osac7ni t h ani nal carcasses, inhal ati on of PCT/US2008/000529

i nfecti ous rodent excreta and/or injection of food
contam nated with rodent excreta. The Tacari be virus
has been associated with bats. Airborne transm ssion
of henorrhagi c fever iprnatidcxamBRa, but sonewhat

| ess_conmon. Person-to-person contact may al so occur

i n shpwd gelpdisapsples coitaiping thedplinying gtedient arereperidpi t
simlar clinical synptons. However, in 15 general.the
clinical manifestations are non-specific and vari abl e.
The incubation period is approximatelQuaptitys days. The

onset is gradual ith.fever and malgise,hachypnea,
relative br adycar%%‘a—,—wD‘m‘E'nsT‘Un,—%ﬁ’t‘B’?—a@ory shock,
conj euncti val i dctued Ingrediepthar yngiti s, 30.0
| ynphadenopat hy’Sta‘?c cephalitis, nyalgia, ‘}6"5‘ k pain,
headache and di zzifiess, as well as hypereésthesia of
t he skin. Sone Mdgaeshwmisteaiteents nmay not dével op
henorrhagi ¢ 20 nmani festati ons. Met hods of diagnosis at
speci alized | aboratories include antigen detection by
ant i JRAatRap ingficntzydMidet BiEHllddTie hagigehtn tapasisan 340 mg
(ELI.SA), I gM antibody detection by
WA ody - capt ur e. enzyme- | i nked i nmunosor bent assay,
reverse transcri pt ase RahyiRinadS@mpeitai N reacti on
(RT-PCR), and viral isolation. Antigen detection (by
enz yfréablst fprayladis prepgred Buing the meredicaBPrlonihd rever se
transcriptase polynerase chain reacthhnigre the nost
useful diagnostic techniques in the acuté clinical
setting. Virallngedieation is of || fmg/eapsul®dlue because
it requires a hifsahglichevel 4 (BSL-4),4gboratory.
EXAMPLES 30 Efforts have been nmade to ensure accuracy
Wi th respect t&cHulpssemicrepsystplling. 9.,  aRBhit s,
tenmperature, etGuiddliicsPiBxaxpPeri mentalygrrors and
devi ati ons shoul ol be accounted for. Unless indicated
ot herw se, - par Stcae¢ eciparts by wei ght, nof-@cul ar wei ght
is average nol ecul ar weight, tenperature is in
degrees Centigrade, and pressure is at or near
at noSiEhemiponentbdre blendediand sompressedfoi fomutabletyench akighing 240
their generally accepted neani ng. 47 WD 2008/ 147474

MBCT/ US2008/ 000529 Synt hesi s of Conmpounds The

conmpounds are readi | FWopnept@ondtkampk 3sever al di ver gent
synt

{ | t ith th ticular route selected
o1 b et Wbl B Hp S el SR ©

canponedtei al availability of starting materials, and

the like. 5 The conpoupds can b rep/ared from
readi |l y-avail abl e Mﬂﬁg—ﬁm—e—%ﬂg—%si ng the

fol l owi ng general petitOdgredisst proceduses. It wl | be

~appreci ated that where process conditions (i.e.,

reaction tenperat ul8d%%times, nole radtios of 4
reactants, solvents, pressures, etc.) are given,
ot her praqcess conditions can al so be used unl ess

ot heFh Evemiatea is mispd Wit ferlasese peththe Brvdhreiipaidediigya dry

pmeyin\%]m%a%p@aﬂg@.rti cul ar reactants or sol vent used,

but 1o such conditions can be determ ned by one
skilled in the art by routine optinization
"procedur es.
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Additionally, as will be apparent to those skilled in
the art, conventional protecting groups nay be
WOe@sasAry to prevent certain functional groupBCT/US2008/000529
undergoi ng undesired reactions. Suitable .protecting
groups for various functional groups as well as 15
sui tabl e conditions for protecting and deprotecting
particular functional mgrRURSMALEMMRI4 known in the
art. For exanple, nunerous- protecting groups are
descFatieis each cpntaning 3G e plackriingrediont, yigpecpared g3 Bdlpwpig
G oups in Organic Synthesis, Second E '&hgﬂﬁ Wl ey,
New York, 1991, and references cited therein.
Furt her nore, théngresdgnbund M (migécapsule)lcont ai n one
or nore chiral gepte . 20 Accordi ngl I f desired,
such conpounds Z\gﬁ"%é‘ ﬁglgéar ed or i sgl é?'gépgas pure
stereoi sonmers, Stareh., as individual endhdingners or
di ast er eoners, $@ as stlreois mer- enri,ched m xtures.
Pas el 559

Al such stereol SEREVTBRF RIS ched niPxtMes) are
i ncl uded unl ess polgtihdpyotiéont Ndi cat ed. Pure

stereoi soners (or,_enrjched m xtures) may be pr epar ed

~using, for exanﬁ?sel,r(l’/bsﬁp‘f‘%‘f‘l“?t-eﬁctive S%‘ng ng
materials or st gpfi@nCadetymetyl Bagent s Wakslgknown in 25
the art. Alternatively, racem c m xtures of such

conpounds can bdagessiitca@teusi ng, for BxX&Wple, chira
col um chromat ogygphy,  chiral resol ving;ggents, and
the like. Unless otherw se indicated, the products are
a mixture of R T®aknantioners. However 120figen a chiral
- product is desired, the chiral product can be obtai ned
via  purification techniques which separate :
enanThegetivsingredienta stRch.Singicsliubese arecpagged thirenghfadio. gAaneglpU.S.
. . eoi A=Ye i .
si¥e ol iR RbroBbl,CPhE ARlop SR AT PASHRINUGR 1oh B Wit
regtapt powi ddesd whishprecthelr pagsedihriongh a tomesy .S( sievg. \The granules so
hydr.ol yz ' hal 1V, u .
pre s iica AEDCP 30 % “asid el 1R Ap ) SR, B sogium
cattaxymathgstareti, nfagn¢siuni stbayate.cand tale) grevixtuely pass8d Wdugh a No. 30
mEFG0 A HSISBIIE QT RN U AR e sdPgRed ona
tablel ihackiinego iekd thielktowaoiewdighompeb0 mener al procedure for
Exanpl e 13 using conpound 13 (a) and reacting it with
the follow ng benzenesul f onyl hydrazi nes: :
4- Phenyl benzenesul f on¥ormiugtion Bxaaples

4-t-hutyl benzenesul f onyl hydrazine, |
o msciRsR e apriging J0ne o e AeTagre nuds ssdotions

sul fonyl hydrazi ne, Quantity

5- (1-di met hyl am nonapht hyl ) sul f onyi hydrazi ne,
2,4,6-trinethylB%ﬁ?&ﬁbsa+#eny#—hyd#@géﬁgﬁﬁﬂ
3- chl or o- 6- met hgyyhapzemesul f onyl hydr az6 Bg,
2, 5-di net hoxybenzenesul fonyl hydrazin

e
4-(4-[1, 2, 3] t hi 8i@fHzol yl ) benzenesul f &9 Mehydr azi ne,

3- br onbbenzenespybaRyhiydeaZi ne, . 1.0mg
4- br omobenzenesul Tonyl hydrazi ne, to.
4- et hyl benzenedeilf onyl hydrazi ne, 150.0 mg

4- met hoxybenzenesul f onyl hydrazi ne, 3-fl uoro-4-
chl or obenzenesul f onyl hydrazi ne,
4- t r Thel agtiyoimereHisrty badlvlose starahf ammpgrisgitmeicarate, are blended, passed
4- f 0 ul:f an Lazing, . -
o 3RS UL AAEIR gt coses 150 me
qnttigshy| benzenesul f onyl hydrazi ne,

3-trifluoromethyl benzenesul fonyl hydrazi ne,
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2, 4- di met hoxybenzenesul f onyl hydrazi ne,
5-chl oro-1, 3-di net hyl -1 H pyrazol yl sul fonyl. 15

whyasazisme, 3-net hyl benzenesul fonyl hydrazi ne, PCT/US2008/000529

4-trifluoronethyl benzenesul fonyl hydrazine,
2-trifluoronethyl benzenesul f onyl hydrazi ne,
4-(pyrrolidin-1-sul fonyl) benzenesul fonyl hydrazine,
2-chl br obenzenesul fonmonhmgki@zﬁmple%(z- nor phol i n- 4-
yl ) pyridyl sul fonyl hydrazi ne,

2- t r PYRROBISIFRCATISPBRHY eSS PB?&‘/‘IV@ Ingerdient. At made as follows:
2, 4-di chl or obenzenesul f onyl hydrazi ne, benzenesul f onyl
hydrazi ne, 20 3- dlfluoronethylbenzenesulfonyl

hydr azi ne, BgTefe C 2
4- cyanobenzenes razine,

5-(2, 3- dlhydroﬁgﬁggP¥&i$%?OX|nyI)squonyI ﬁydrazine,
2- (4- met hyl benZeheaied fatngdigsdlyaeriddsy | to B8P mei ne,

3-fl uorobenzenesul f onyl hydrazi ne,

3, 4-di fl uor obenzenesul fonyl hydrazi ne,

2, 4-Theretibyingleid@nois passyd thtdugh)ay% b ohestwl 1Sesieve and suspended .

T T VI A ———

neZeS‘shﬂyO mabanaarastbt pouréd iyody sappository mold of nominal 2.0 g capacity

% Iuorobenzenesulfonyl hydr azi ne,
- '8

frfPPhenzenesul fonyi ) - 1- met hyl  hydr azi rie,

2, 6-dichlor obenzenesmohﬁmythontmam@&me
2,6-ditrifluoraonethyl benzen nyl

hydr%&stH@‘o“% eachioRtining 1mg a§ é'%’%ﬂ“&i&ﬁré&r{?l dose, are made as.
fonyweE.azi ne, 4-nitrobenzenesul fonyl hydrazine,
(1-nethylim dazol - 4- yI)squonyI hydra2|ne and

net hyl sul f onyl HgEsdics 0 QMoUry
PCT/ US2008/ 00052\9“%&5?,%1:& 13 Pr epar at 5(9@,,@
N2-(1,1,1,3,3 Hexaf | uor o- 2- net hyl pr [)y-2-1(4-.
d|f|uoronethoxyﬁhmbﬁy$§%ulfonylJhydra2|£é

- carboxani de_a. sEhiGRABbLARRA cdhodo i 3. 3

- Hexaf | uor o- 2-i socyanat o-"2- I ane, 5 conpound
13(a) : 1= F CH, Miprogygtalline smlu);zsg@ | A gt
trimethylsilylagjde.(26 m, 180 mol) mggsilomdy added
dropwi se to a solution of

2, 2- bi s(tri fl uoBedien legdzZpgie opi onyl quoiQ@e%(SS g, 179
nol ) and benz [ ammoni um chl ori (0.065 g,
0.28 nmmol) in x§k§%§§5P¥éo m) at OC. Up&ﬁ conpl etion
of the additi onPurifired waggul ti ng m xt ur o fésnlheat ed at
110 C. After 4 h, the mxture was distilled at 760 mm
‘Hg, and the fraction boiling at 40-50 C contai ned

13( @he mélicaifiest, slicedse,tdne xhithpn ghinparotigaded| pas&d%hrobgh a No. 10

mprh?,? g_g%_ve aréi t ens;nﬁgg(gftp 8 8Feglozslmalq§/ F?thboﬁwf)theimcrocrystalhne
ce[ll(ll%sﬂhrfd smdruamtl&axxympdhgmenlmw iﬁl(Whydr] Y€l s@iini Benzbate, flavor,

-Cca
and co[or are ﬂute% w18 some of the water and added with stirring. Sufficient water is

" then added to produce the required volume.
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O HNCF NH H3ICFFI F OCHF2 13 20 To a solution

of 4-difluorobenzenesul fonyl chloride ( 60 ng, 0.25
won@B)i4ism t net hyl am ne (25 ng, 0.25 mmol) i n BCTMUSZING/000529

dry THE was added anhydrous hydrazine. (15 ng, O0.26

nmol ) at roomtenperature. After stirring at room

tenperature for 2 h, a solution of

1,1, 1, 3, 3, 3- hexaf | uor o- BoringladymBeinapl@8 net hyl pr opane

(13a), (54, ng, .0.26 muol).in_1 m_.of diethylether. The

eac HeghEe T AReL Gard TeRhin SIE P irs Bsa o e
fRRWYO 2008/ 147474 PCT/ US2008/ 000529 12 h. The sol vent

was renoved in vacuo, and the crude materi.al subjected

to reverse phase HPLC affording the pr¢A#ty as a

white, waxy sol iighdd®dt M0, 75% . EXxaiglags i

Preparation oJN--Z-(I,

1, 1, 3, 3, 3- Hexaf Ag8yeolngredignthy| propyl ) - 2130mg 5

met hyl phenyl ) sul | Jhydr azi ne- | - net oxam de O

F\ O FNI I Shﬁ%yHGC CH3. FFF gg%&ﬂ%% To a

sol uti on Magnesium stearate 3.0mg :

of N-2-(1,1,1, 3, Hexaf | uor o- 2- net hyl )-2-[(4-

met hyl phenyi )sui?rP%%w Thydrazine. | - car BoomEde (100 g,

0.254 mmol ) prepared as described above, and cesium

car bgnat 165 1 L) in 1.6.mM of NVP was
daet tsut B embe SR aldndindofh Bl Mifed
paskextthioaghnislo S20 méeshd). Stsiave,cind filledrings kedrdi pedatinagapgulds in 560 mg
before adding 5 m of water. The m xture was extracted
WHYYFSEt 0Ac, 15 and the organi c phase washed
successively with water and brine. The organi c phase
was dried over MgSHA,_ and co ent[ ted in vacuo. The
crude product was chréﬁﬁ?ﬂ@#@&%@@ﬂfgh silica gel with
10% A (afiavdnBud @xAdeson i réparct dF@RAsAL | on of
4- Phenyl pi perazine-|-(2,2,2-trifluoro-I|-nmethyl-I-

Ingredient Quantity
Active Ingredient 250.0 mg
Isotonic saline 1000 ml

Therapeutic compound compositions generally are placed into a container having
a sterile access port, for example, an intravenous solution bag or vial having a stopper

pierceable by a hypodermic injection needle or similar sharp instrument.

Formulation Example 10

A topical formulation may be prepared as follows:

Ingredient : Quantity
Active Ingredient 1-10 g
Emulsifying Wax 30¢g
Liquid Paraffin 20g
White Soft Paraffin 0 t0100g

The white soft paraffin is heated until molten. The liquid paraffin and

emulsifying wax are incorporated and stirred until dissolved. The active ingredient is
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20 trifluoronethylethyl)-carboxam de To
1- phenyl pi perazine (0.04 m, 0.25 mmol) was added 1,
wa 2008187424 3- hexaf |l uoro-2 i socyari at o- 2- net hyl ppOpPaERE08/000529
(13a) (124 ng, 0.6 mol) in | m of diethylether. The
m xture was stirred at roomtenperature in a tightly
capped vial for 12 h. The reaction m xture was
addeBlaRE iR Eng B coRivRies antilliaperséd’ The(hikiied\s Iizd)coaled uhtilgolid.
i sol ated product 25 lyophilized to provide the
product as a white solid. 51 WD 2008/ 147474
PCT/ US2008/ 000529 ExpsiiuBsion Bxdfpld NE conpounds of
nxl es 52-98 were prepared follow ng the above
nment Ao awaso! fumatatipn may be pigpared ay foigwsiph solgtion efj thejcandidate
( |
o TR D I DA ek R (b gt DelneaiBh b Pgmi i
prpiaqmen‘usmhgtb? fdlo@jng Boaeduraet hoxyani |i ne,

4 U411 Ugr QuEk Lo, dsile nidlEL IV RAASEAL: NFon. 1o T

2- Ehenyllﬂgrbﬂlbme 2 6- d}'r‘ahl]d)ﬂ(ba’m'll I ne, Final Concentration
2- r\hl oo R ‘Fl voro nl ! : ne,
3-frisP ‘H@r%ﬁ”é't’mf an{ | i ne, "9 &ni nobenzenesul 9-3%ani de,

5- AT TTO( 25 fin f‘ - Tetral T{OL916h.Gml s.ad 100%
di hydr obenzo 1,4]di pxane), 3-trifludronmethoxyaniline,

" 4- trlfluoronethoxyanlllne 10 4- et hyl pi per adi ne,
2- aq; nogarp_ht hal ene, 2-fluoroaniline, 2,6-dinmethoxyani
. [ & no-3-trifl uor onet hoxybenzoi ¢ aci d,
10 anl I | ne, 3-Ayd06gsedium bicarBemand inm@molmll\mmmetnc flask.
mobenZencsiT BREERSS SO0 NS frd Spnici€ B dissovea.

4- br omgani | Qiseto RO@yAINGIENalihdend rdixehaaouphni. | i ne,
3-an1no-2,2-dif|uorobenzo[l,S]dioxane,

4-chl oroani li ne, 3-nethylani Iine,

4- ang.nobengRNEISH bf Y@M, CaddBatdidonpapaniib.ong, 15

-nethylaniline 4-

pethylaniline pyrrolidine, —
4- I uor degrediene, 2, 4]di HreiaHl-Pimle, | aFuhfencentration

-UI L uutlnuxy e, f
-t r?é}iabdgfeocn%"{]%gﬁd\l/anl li neouljzo gltri flupr onet3%\9lmgnr|n1 i ne,
gnd.52 seefivno Bicarbondte he. Exangl B.(BhF uct ir e Nased 100brber

N

Q F.,F NH E NH HN' N2-(1,1;1, 3, B, 3- Hexaf | uor o- 2-
1 metYF EP‘%E?F}“F‘E'—‘[ (4- (phenyl)- F
15 phenylsultonyl | hydrazine- T- carboxamde F F F NH 0
Procedure:
1. Add 0.300 g of the candidate compound into a 10.0 ml volumetric flask.
2. Add approximately 9.7 ml of 0.5% sodium bicarbonate / saline stock
solution.
20 : 3. Sonicate until the candidate compound is completely dissolved.
4. Q.S. to 10.0 ml with 0.5% sodium bicarbonate / saline stock solution and
mix

Transdermal delivery devices (“patches”) may also be employed. Such
25  transdermal patches may be used to provide continuous or discontinuous infusion of the
compounds in controlled amounts. The construction and use of transdermal patches for

the delivery of pharmaceutical agents is well known in the art. See, e.g., U.S. Patent No.
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FNHHN I N2-(1,1,1, 3,3, 3- Hexafluor02 2
met hyl propyl ) - 2-[ (4- (2- et hyl -

w@e@psthuiphenyl sul f onyl ] hydr azi ne- F F 1- car bor@niamo$7000529

52 WD 2008/ 147474 PCT/ US2008/ 000529 F. F NH O F NH

AN Il N2-(1,1,1, 3,3, 3-Hexafl uoro-2- |

met hyl propyl )-2-[7-(4-nmethyl-3,4- 3 "3c |:7?---

S@QBBZQZ Qssddd ﬁnEl bGDQQ[ni:ogioM@izﬂePdlh b telfdreney| Bhshdfatthes ran
| NCH3 i ne- - car box Ov/, F. F_NH

bp\lg@gstnlctg_d for gorgmgoqqe lgfqtlllfo pponydempand delivery of pharmaceutical

- ap@idlyl propyl)-2-[5-(1- 4 NH I AN~ CH3 di et hyl ami no H3C

0 N napht hyl )sul fonyl ] hydrazine-1- F carboxanm de F
CH3 Diregt orndiyepackmpnttqchmiquesomay by ysed whenib islesirabie qr

Ddesda hQ){ ki A c4mBositidi "Ehb Direct tech
ek nOe TR 00 Brfiaceuti cfimBosiiOtp e brain, Directtephniges
u5uall}t1rh|0@6®lac§n€nt©f odrg delivdry catheter into the host’s ventricular system to

bﬁ%ﬁ%%&% Bildooéy 31?1’ §§T}§X6H $h ﬂgglant%_le l&'&'lv%r),_ggteﬁ) used for the

transport of biological factors to specnﬁc anatomical regions of the body is described in
U.S. Patent No. 5,011,472, which is herein incorporated by reference.

Indirect techniques usually involve formulating the compositions to provide for
drug latentiation by the conversion of hydrophilic drugs into lipid-soluble drugé.
Latentiation is generally achieved through blocking of the hydroxy, carbonyl, sulfate, and
primary amine groups present on the drug to render the drug more lipid-soluble and
amenable to transporta.tion across the blood-brain barrier. Alternatively, the delivery of

hydrophilic drugs may be enhanced by intra-arterial infusion of hypertonic solutions

which can transiently open the blood-brain barrier.

- In order to enhance serum half-life, the compounds may be encapsulatéd,
introduced into the lumen of liposomes, prépared as a colloid, or other conventional
techniques may be employed which provide an extended serum half-life of the
compounds. A variety of methods are available for preparing liposomes, as described in,
e.g., Szoka et al., U.S. Patent Nos. 4,235,871, 4,501,728 and 4,837,028 each of which is
incorpbrated herein by reference. _ 4

Pharmaceutical compositions are suitable for use in a variety of drug delivery
systems. Suitable formulations for use in the present invention are found in Remington’s
Pharmaceutical Sciences, Mace Publishing Company, Philadelphia, PA, 17th ed. (1985). .

 The provided compounds and pharmaceutical compositions show biological
activity in treating and prevénting viral infections and associated diseases, and, |
accordingly, have utility in treating viral infections and associated diseases, such as _
hemorrhagic fever viruses, in mammals including humans.

Hemorrhagic fever viruses (HFVs) are RNA viruses that cause a variety of
dlsease syndromes with similar clinical characterlstlcs HFVs that are of concern as
potential biological weapons include but are not limited to: Arenaviridae (Junin, Machupo,

Guanarito, Sabia, Lassa, Tacaribe, Pinchinde, and VSYV), Filoviridae (ebola and Marburg
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nmet hoxyphenyl ) sul fonyl | hydrazi ne- F F 1-carboxam de F
F. FNHOGOCH3 NH\ IAN "11
WoOR®s(147414 1, 3, 3, 3- Hexaf | uoro-2 7 H3C net hyl PCT/US2008/000529
propyl)-2-[(3,6 F dinmethoxyphenyl)sulfonyl]hydrazin
e-l-carboxamde FOCH3 F. FO F NHI ANI
N2-(1,1,1, 3,3, 3-Hexafl uoro-2- 8 H3C o
vi?EJegWFﬁ{/ﬁﬂldaé (}%ﬂf)\(/‘fev(‘:l"; ofnsk hemorrhagic fever and Kyasanur Forest disease
3] t hi adi azol %‘R]henyl )sul fonyl] N
qugp)aqun%uqy_awélp%dg Hey fevey). FThe natygllysoccurring arenaviruses and
N‘etgthél émg'knékrfi%l)agtzzrﬁv#l?s)éélﬁrle Wlﬂfea in fle Natepory A Pathogen list according
net hyl pr op Ny
taothe fopaeiey Djss Pl Wd’rrwmm ap being ppeRS Hosragents thaphave

e

met hRisk fasgors )ncmd[e (taveHB8Afgica or Asia, handling of animal carcasses,

(ﬁH’ go WﬁB %I}{Cigcﬁ gln §l' é%kﬂ@&%nhroggd geersb%%gl?ses Sre'hi g@ly

infectious after direct contact with infected blood and/or bodily secretions. Humans

- usually become infected through contact with infected rodents, the bite of an infected

arthropod, direct contact with animal carcasses, inhalation of infectious rodent excreta
and/or injection of food contaminated with rodent excreta. The Tacaribe virus has been
associated with bats. Airborne transmission of hemorrhagic fever is another mode, but
somewhat less common. Person-to-person contact may also occur in some cases. ‘

~ Allof the hemorrhagic fevers exhibit similar clinical symptoms. However, in
genefalthe clinical manifestations are non-specific and variable. The incubation period is
approximately 7-14 days. The onset is gradual with fever and malaise, tachypnea,

relative bradycardia, hypotension, circulatory shock, conjeunctival injection, pharyngitis,

. lymphadenopathy, encephalitis, myalgia, back pain, headache and dizziness, as well as

hyperesthesia of the skin. Some infected patients may not develop hemorrhagic
manifestations. _ .' _
Methods of diagnosis at specialized Iaboratbries include antigen detection by
‘antigen-c;clpture enzyme-linked immunosorbent assay (ELISA), IgM antibody detection by
antibody-capture enzyme-linked immunosorbent assay, reverse transcriptase‘ polymerase
chain reaction (RT-PCR), and viral isolation. Antigen detection (by enzyme-linked
"‘immunosorbent assay) and reverse transcriptase polymerase chain reaction are the most
useful diagnostic techniques in thé acute clinical setting. Viral isolation is of limited value

because it requires a biosafety level 4 (BSL-4) laboratory.

EXAMPLES
Efforts have been made to ensure accuracy with respect to numbers used (e.g.,
amounts, temperature, etc.) but some experimental errors and deviations should be
accounted for. Unless indicated otherwise, parts are parts by weight, molecular weight is
average molecular weight, temperature is in degrees Centigrade, and pressure is at or near

atmospheric. Abbreviations not defined above take their generally accepted meaning.
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F 11 NH .., 11 nmethylpropyl)-2-[(4 H3c \

nmet hyl phenyl ) sul fonyl ] hydrazine-1- F F | carboxam de F
WO 208114H740 F F NH O N2-(1, 1,1, 3, 3, 3- Hexaf | upeDUR20087000529

12 NH HN net hyl propyl )-2-[(4 H3c o \

met hoxyphenyl ) sul fonyl ] hydrazi ne- F F | 1-carboxam de

F/ OCH OF F NHO N2-(1,1,1,3,3, 3-Hexafluoro-2- 13
Sththesisbf ColnpB@iday! propy! ) - 2-[ (4 Hac

-di fTuor onet hoxyphenyl ) sul f onyl ] hy
- dr azihe cpmpaynds arssaddy Prepesedipiageveral dlfeNFPto“Ymhe"c routes with

th mggﬁ&t]‘]-lmlmgwe?sel%@tg’(% }(é%@é {MAE Grseof &)nﬁ‘l@ur\d Fﬁr&paranon the commerecial

| uoro-4- 14
a@ﬂﬁh}h'dqﬁh'éﬁy\g)wﬁffabn%d]th%/lﬂkeam ne- I- F F | carboxani de

me ) h 5 8@' ﬁx)lc(s%c %?épnﬁ&ﬁefﬁbﬁ’f@gdhygcgragre startirfg hiterials dsing
the lfolfol\&umg gmemhmxl\hpclmsi ipyaseduresn 1 Wibhbe apprgcipted that where process
ccm_dgloeif f iecag{lc? fé rgt%ﬁs tlmql::s é-og;gtlos of Qeacta}lts l\@f)'l\%nts pressures,
etc.) are given, other process conditions can also be used unless otherwise stated.
Optimum reaction conditions may vary with the particular reactants or solvent used, but
such conditions can be determined by one skilled in the art by routine optimization
procedures.

Additionally, as will be apparent to thbse skilled in the art, conventional
protecting groups may be necessary to prevent certain functional groups from undergoing
undesired reactions. Suitable protecting groups for various functional groups as well as
suitable conditions for protecting and deprotecting particular functional groups are well
known in th¢' art. For example, numerous protecting groups are described in T. W.
Greene and G. M. ‘Wuts, Protecting Groups in Organic Synthesi's, Second Edition, Wiley,
New York, 1991, and references cited therein.

Furthermore, the compounds will typically contain one or more chiral centers.
Accordingly, if desired, such compounds can be prepared or isolated as pure
stereoisomers, i. e., as individual enantiomers or diastereomers, or as stereoisomer-
enriched mixtures. All such stereoisomers (and enriched mixtures) are included unless -
otherwise indicated. Pure stereoisomers (or enriched mixtures) may be prepared using,
for example, optically-active starting materials or stereoselective reagents well-known in
the art. Alternatively, racemic mixtures of such compounds can be separated using, for
example, chiral column chromatography, chiral resolving agents, and the like.

Unless otherwise indicated, the products are a mixture of R, S ehantiomers.
However, when a chiral product is desired, the chiral product can be obtained via
purification techniques which separate enantiomers from a R, S mixture to provide for one
or the other stereoisomer. Such techniques are known in the art.

In another embodiment, the compounds can bé provided as pro-drugs which
convert (e.g., hydrolyze, metabolize, etc.) in vivo to a compound above.

The following Methods were used to prepare the compounds set forth below as

indicated.
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WO-20080474R F NH O N-2-(1,1, 1, 3,
[

4-f| uoro-

F carboxam de H3c o )aF

3, 3- Hexaf | uor o- 2PC/¥ST008890529
111 OCH3 net hyl propyl )-2-[(3 H3C

met hoxyphenyl ) sul fonyl ] hydrazi ne- F 1-carboxam de F F

F. FNHO CH3 N2-(1,1,1,3,3,3-Hexafluoro-2- F NH * 11

rfet hyl propyl ) - 2- [ ( Zxathphdq-12, 14-45, 47-50

2 VP DRp N P e 0TS oHovREhe blovminioned

gé\'fe?al f)gocédule for Exz?m;h@ Xﬁﬁin‘l’g%’oﬁfpguri'@l H(a) andGbacting it with the

nmet hyl p

fql}q“ﬁmmbﬁnm%fgﬂﬁwnﬂkx(ﬁm%u‘H’bfny!waa?sulfmhﬁdrazme

16 )71 NH et hyl propyl)-2-[
phenyl ) sul f onyl ] hydr azi ne- |

_4%45%%%&%&@8%&“&@&.:15 4Qnetﬁyl':3 Nh‘ithl%#—benzo[l ,4Joxazine-7-

3, 3, 3" Hxftl
syt hydrazmgl (lgln@@t@yhmmomhm@sulfonyl hydrazme

2% é@ﬁlﬂ@ﬂ%ﬁ%’ﬁ%ﬂ@gy ﬁ%hg%‘%@&{z& { p&ggerlz??e@{llq’%ﬁﬁ?dgﬁme,
2,5-diméthoxybenzenesulfonyl hydrazine, 4-(4-[1,2,3]thiadiazolyl) benzenesulfonyl
hydrazine, 3-bromobenzenesulfonylhydrazine, 4-bromobenzenesulfonyl hydrazine,
4-methylbenzenesulfonyl -hydrazine, 4-methoxybenzenesulfonyl hydrazine, 3-fluoro-4-
chlorobenzenesulfonyl hydrazine, 4-trifluoromethoxybenzenesulfonyl hydrazine,
4-fluorobenzenesulfonyl hydrazjne, 3-methoxybenzenesulfonyl hydraziné,
2-methylbenzenesulfonyl hydrazine; 3-friﬂuoromethylbenzenesulfonyl hydrazine,

2,4-dimethoxybenzenesulfonyl hydrazine, 5-chloro-1,3-dimethyl-1H-pyrazolylsulfonyl

hydrazine, 3-methylbenzenesulfonyl hydrazine, 4-trifluoromethylbenzenesulfonyl

. hydrazine, 2-trifluoromethylbenzenesulfonyl hydr_azine, 4-(pyrrolidin-1-sulfonyl)

benzenesulfony! hydrazine, 2-chlorobenzenesulfonyl hydrazine, 5-(2-morpholin-4-
ylpyridylsulfonyl hydrazine, 2-trifluoromethoxybenzenesulfonyl hydrazine,
2,4-dichlorobenzenesulfonyl hydrazine, benzcnesulfonyl hydrazine,

3- d1ﬂuoromethylbenzenesulfonyl hydrazine, 3-cyanobenzenesulfonyl hydrazine,

4- cyanobenzcnesulfonyl hydrazme 5-(2,3-dihydrobenzo[l,4]dioxinyl)sulfonyl hydrazine,

- 2-(4-methylbenzenesulfonyl)-1-methyl hydrazine, 3-fluorobenzenesulfonyl hydrazine,

3,4-difluorobenzenesulfonyl hydrazine, 2,4-dimethylthiazol-5-ylsulfonyl hydrazine,
4-acetylbenzenesulfonyl hydrazine, 2,6-difluorobenzenesulfonyl hydrazine,
2-fluorobenzenesulfonyl hydrazine, 2,S-diﬂuorobenzcnesulfonyl hydrazine,

I-(4-methylbenzenesulfonyl)-1-methyl hydrazine, 2,6-dichlorobenzenesulfonyl hydrazine,

2,6-ditrifluoromethylbenzenesulfonyl hydrazine, .3,5—dimetﬁylisoxazol-5-ylsulfonyl

hydrazine, 4-nitrobenzenesulfonyl hydrazine, (I-methylimidazol-4-yl)sulfonyl hydrazine,

and methylsulfonyl hydrazine.
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H, C di net hyl -1 H 0501 pyrazol yl ) sul fonyl ] hydrazi ne- | -
wWo-2008/141334 boxamde F H3C F. F NHO PCT/US2008/000529

N2-(1,1,1, 3, 3, 3-Hexafl uoro-2- F NH

met hyl propyl )-2-[(3- 22 H3C "'

nmet hyl pheriyl ) sul fonyl ] hydrazi ne-I F carboxam de F /

F F. F-\ 0o N2-(1,1, 1g3 |31jbxafluoro 2- F NH HN

nmet hyl pro ) 4- 23

Rreparation e})n&f Wllplkgﬁr)?ff]%ﬂf‘@'ﬂyq Wfafpmmw-lﬂ-

e Saora kOB Iy injdrine. Lo b, S

met hdl pr djggmratmn bf 1.2 4.3 REexndfluoro-2-isocyanato- 2-methylpropane

5 trifluorq gggg%hggﬁgyl)sulfonyl]hydr F azi ne-
- car boxa FFO F NHHN
N-2-(1,1,1, 3, 3, 3- Hexaf |l uoro-2- "3C net hy
propyl)-2-[4- (pyrrth\dln- - 25FFO

sulfonyl)phenylsulf“ﬁ?ﬁ?ﬁygra |ne- F o\
1-carboxam de N~ F _

N-2-(1,1,1,3,3,3- Hex&

Iuor

_ 13(a)

| 10 - A solution of -trimethylsilylazidé (26 ml, 180 mmotl) was slowly added dropwise to
a solution of 2,2-bis(trifluoromethyl)propionyl fluoride (38 g, 179 rﬁmol) and
benzyltriethylammonium chloride (0.065 g, 0.28 mmol) in xylenes (120 ml) at 0°C. Upon
completion of the addition, the resulting mixture was heated at 110 °C. After 4 h, the _
mixture was distilled at 760 mfn Hg, and the fraction boiling at 40-50 °C contained 13(a).

15 Yield of the liquid product is 60%. |
| b. Preparation of N-2-(1.1.1.3.3.3-Hexafluoro-2-methylpropyl)-2-

[(4-difluoromethoxyphenyl)sulfonyl}hydrazine-1-carboxamide

o)
F F
N\H 0
F ”
NH HN—_
H3C O/S
F F
F OCHF,
13 ,
20 To a solution of 4-difluorobenzenesulfonyl chloride ( 60 mg, 0.25 mmol) in

tnethylaminé (25 mg, 0.25 mmol) in 1 ml of dry THF was added anhydrous hydrazine .
(15 mg, 0.26 mmol) at room temperature. After stirring at room temperature for 2 h, a
solution of 1,1,1,3,3,3-hexafluoro-2-isocyanato-2-methylpropane (13a) (54 mg, 0.26

mmol) in 1 ml of diethylether. The reaction mixture was stirred at room temperature for
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HN N-2-(1,1,1, 3,3, 3-Hexaf l uoro-2- 27 H3c o N

met hyl propyl ) -2-[ 2-(5-norpholin-4- F

yl ) pyridyl sul fonyl ] hydrazine-l- F F/ \Ill carboxam de

INh Ei3he Solvdnt Wk fém@?&BmNa&m( :ind]thélcrad&n&eﬂdﬂ%ﬁﬁdﬂ&f t0 Tederse
.1 methyl p %#e 28 |/ trlfluorq??thox hen

phasg bﬂ’{&mﬁ%ng @heer%uws weaxy solig §

-carboxamde F/ F F F Q;ghl 46

N-2=(1, 1, 1, 3, 3, 3- Hexaf | udt0-2—F NH HN

met hy| pPrepsrasiorofN-2-(141, 135, 3-8lexafluoro-2-methylpropyl)-2-[(4-

di chl or oph e de F
F. F NH o E@Jy wf"”fngj"wéﬁ{bxa??lfgef@@%‘%&ﬁﬁp\ ")

nmet hyl propyl )-2 30 H3C o [phenylsulfonyl]hydrazine-l-
car boxam de F FF F

o,

To a solution of N-2-(1,1,1,3,3,3-Hexafluoro-2-methylpropyl)-2-[(4-

Hj

methylpheﬁyl)sulfonyl]hydrazine—l-carboxamide (100 mg, 0.254 mmol) prepared as
described above, and cesium carbonate (165 mg, 0.51 mmol) in 1.6 ml of NMP was
added iodomethane (17.5 yL, 0.28 mmol). The yellow mixture was stirred at room
temperature for 2 h before adding 5 ml of water. The mixture was extracted with EtOAc,
and the organic phase Washed successively with water and brine. The organic phase was
dried over MgSO4, and concentrated in vacuo. The crude product was chromatographed
on silica gel With 10% EtOAc in hexanes.
Example 51
Preparation of 4-Phenylpiperazine-1-(2,2,2-trifluoro-l-methyl-I-
trifluoromethylethyl)-carboxamide

To 1-phenylpiperazine (0.04 ml, 0.25 mmol) was added 1,1,1,3,3,3-hexafluoro-2- -
isocyanato-2-methylpropane '(13a) (124 mg, 0.6 mmol) in 1 ml of diethylether. The
mixture was stirred at room temperature in a tightly capped vial for 12 h. The reaction
mixture was subjected to reverse phase HPLC (CH3CN/H;0) and the isolated product

lyophilized to provide the product as a white solid.
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NH ON2-(1,1,1,3,3,3-Hexafluoro-2- F NH "~ J
nmet hyl propyl )-2-[(3 31 H3C o OCHF2

walzdosuonaset hoxyphenyl )sul fonylJhy F PCT/US2008/000529
drazi ne-l1-carboxamde F F F NH O
N-2-(1,1,1,3,3,3-Hexafluoro-2- F NH\ ° 11
nmet hyl propyl )-2-[(3 32 H3C 0 CN -
cyanophenyl ) sul f onyl ] hydr BExampled 52-98 car boxam de FF

:Zl Fn@ée:w\lciHﬂngpgl- cf;ﬂ(f%arﬂal’&s ’S_é&g glélree parlgpare%rfo llézwmg ﬁw above r¥1ermoned
géndAaN pRibedyd Jos Bkimply 151 hividg aarmpemd 13 () arlbavsiagitaeth the F

FFooN2-(1,1,1,3,3, 3-Hexafl uoro-2- 34 NH HN .
Otlllﬁ’l"’HSgl quwr)an@n?%m@p_phglme; 2pagetylaniline, piperidine,
3@'5'3}}’19{6%?%95&; ff—lrﬁ‘l%rﬁ@fﬁ))l%mufeom‘ﬂet \XB) erazine

Thydrazi ne- | - car boxam de 008/ 147474
1-pamonapttigdyng 0dshigroagilipe, A4- Rbleeylmprenme 2-phenylaniline,

2, %‘I' dﬁt‘ﬂ]roa%ll{]rl’egg §r§§{)$ﬁ%ﬁ£gnh&‘é) Ich:'hﬁ)ro b- fw'(')'ro\annhﬂe

propyl
3-gifjuoreudthdanilipe, 2- amlncétem;elnbguéfpeazmdmé armm@(aﬁb?e?)ca‘mraiblorcFZ 3-

dl%obenzo[],ﬂdxoxane), 3-trifluoromethoxyaniline, 4-trifluoromethoxyaniline,

4-methylpip'eridi‘ne, 2-aminonaphthalene, 2-fluoroaniline, 2,6-dimethoxyaniline,
4-amino-3-trifluoromethoxybenzoic acid, aniline, 3-cyénoaniline, 3-methoxyaniline,
2-(l,l,2,2-tetraﬂuofoethoxy)aniline, 3-aminobenzenesulfonamide, 3-fluoroaniline,
4-bromoaniline, 2-cyanoaniline, 4-cyanoaniline, 3-amino—2,2-diﬂubrobenzo[l,S]dioxane,
4-chloroaniline, 3-methylaniline, 4-afninobenzenesulfonamide, 2,6-dibromoaniline,
2-methylaniline, 4-methylaniline, pyrrolidine, 4-fluoroaniline, 2,4-dibromoaniline,
azepane, 4-bromo-2-trifluoromethoxyaniline, 2-triﬂu0r0me_thbxyaniline, 2-

trifluoromethylaniline, and 2-methoxyaniline.

Example
Number

Structure Name

o}
g F
>_—, NH ‘
F —NH “ :
) HN—_ N-2-(1,1,1,3,3,3-Hexafluoro-2-
o/ methylpropyl)-2-[(4-(pheny})-
E phenylsulfonyllhydrazine-1-
F ¥ I carboxamide
O B
r F

o]

I .z
Z—x

N-2-(1,1,1,3,3,3-Hexafluoro-2-
T~

F NH |
P> methylpropyl)-2-[(4-(2-methyl-2-
° propyl)-phenylsulfonyl]hydrazine-
F F 1-carboxamide
F




FFoN2-(11,1,3,3,3-Hexafluoro-2- 36 F NH H\N_ (I

nmet hyl propyl )-2-[(3 H3C o
wo basnephenyl ) sul f onyl ] hydr azi ne- | -

met hyl propyl )-2-[(3,4 H3C
di fl uor ophenyl ) sul f onyl ] hydr azi ne-

F

F car boxanmPcdpusio$000529
F~NHONZ2-(1,1,1, 3, 3,3-Hexaf luoro-2- 37 F NH\ _jlI

F 1-

carboxam de F

FF NAO N2Z2-(f, T, 1,33, 3-Hexaf I uor 0- 2~
t hyl pr I)-%-HN,?, 4 38 H3C s di et hyl
r

h

az nq-l-

F F carboxam d
1, 3, 3, 3- Hex

F NH .
L hi azol -5- CH3
e ﬁ-ﬂl,l,h‘l@l}@eﬁﬂuom—}
a fmetigdpropyD-2-[ B@-methyl-3,4-
dihydro-2H-
obeeﬁflwwgfwlépélfgnyl]hydraz
xaf | udig-aooxpmide

C 1 _carbaovan AA
1 -_ CAUl UAUTTT UC

N-2-(1,1,1,3,3,3-Hexafluoro-2-
methylpropyl)-2-[5-(1-
dimethylamino-
naphthyl)sulfonyl]hydrazine-1-
carboxamide

CHs

N-2-(1,1,1,3,3,3-Hexafluoro-2-
methylpropyl)-2-[(2,4,6-
trimethylphenyl)sulfonyl]hydrazine-
1-carboxamide

OCH;

-n

N-2-(1,1,1,3,3,3-Hexafluoro-2-
methylpropyl)-2-[(3-chloro-6-
methoxyphenyl)sulfonyllhydrazine-
1-carboxamide

N-2-(1,1,1,3,3,3-Hexafluoro-2-
methylpropyl)-2-[(3,6-
dimethoxyphenyl)sulfonyl]hydrazin
e-1-carboxamide

N-2-(1,1,1,3,3,3-Hexafluoro-2-
methylpropyl)-2-[(4-(4-
[1,2,3}thiadiazolyl)phenyl)sulfonyl]
hydrazine-1-carboxamide

N-2-(1,1,1,3,3,3-Hexafluoro-2-
methylpropyl)-2-{(3-
bromophenyl)sulfonyl]hydrazine-1-
- carboxamide
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car boxam de
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| - H3c o F |PCT/US2008/000529

F F 57 WD 2008/ 147474 PCT/ US2008/ 000529
N-2-(1,1,1, 3, 3, 3- Hexaf | uor o- 2-

42 H3C o net hyI propyl) 2-1(2,5- d| fl uorophenyl ) sul

flonyl Thydrazine S F | -carboxanmide F F F O
2-(1,1,1, afé uoro-2= NH N N-2-(l,l,l,3,3,3-Hexaquoro—2-
0 t hyl pr opy] (4.,% F net hyl phenyl) sul f omthyipraby!)-E (-
t hyl hydr a I -c 3 Rge H3C H, G-bromepad@{BulfoniF]hydrazine-1-
H FNHO 2-(1,1,1, B B- Hexaf | uorp-2- F Kirpoxamide
net hyl propyl ) -2- r(z 6-_ 4B C~;,
di chl or ophepnyl ) onyI ] hydra2| ne F 1-cprboxamde F F
A. F NHO, , 3, 3- Hexaf | uoy oN2-(11BB{3\Hexafluoro-2-
11 I[HN net hyl pr ”') 21N 6.45 ditrifl uorpnmet hmethypsepyl)-2-[(4-
sul fonYl ] h "¢ <©\ methylphenyl)sulfony.l]hydrazme-l-
F carboxamide
R .
\ o N-2-(1,1,1,3,3,3-Hexafluoro-2-
12 . NH HNJ methylpropyl)-2-[(4-
HiC & methoxyphenyl)sulfonyl]hydrazine-
. ¢ \©\ 1-carboxamide
F - OCH;
E F
>‘”\“ 0 N-2-(1,1,1,3,3,3-Hexafluoro-2-
3 F Mo e methylpropyl)-2-[(4-
HyC o difluoromethoxyphenyl)sulfonyl]hy
. P \O\ drazine-1-carboxamide
F OCHF,
R F R
>‘"\” o N-2-(1,1,1,3,3,3-Hexafluoro-2-
14 Fo NH HN\| . methylpropyl)-2-[(3-fluoro-4-
HaC o chloro-phenyl)sulfonyl]hydrazine-1-
. i i \(:[ carboxamide
F ) cl
R F R
>-"\“ 0 N-2-(1,1,1,3,3,3-Hexafluoro-2-
5 F Mo el methylpropyl)-2-[(4-
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tyifluoro-l-nmethyl-1g HHtrifluoronethylethyl)-urea

HF F3CO F FF o1-(2-T PiNuor onet hoxyphenyl ) - 3-

96. (2,2,2- or opl- met N N 1-(2-Trifluoromethylphenyl)-3-
trifluorome -urea F F F3CD 5, M fluoro-1-methyl-1-
2008/ 147474 P 0 5."3 trifluoromethylethyl)-urea

F
F ! F3C
F
F
F

‘ 0
© HiC 1-(2-Methoxyphenyl)-3-(2,2,2-
trifluoro-1-methyl-1-

trifluoromethylethyl)-urea

HaCO
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(2,2,2- trifluoro- | -nethyl- I HH
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| 1-(2- Met hoxyphenyl)-3-(2,2,2- 98 x \
trifluoro-1-methyl-I H Htrifluoronethylethyl)-urea
F F H3CO 66 WO 2008/147474 PCT/ US2008/ 000529
Exanpl es 99-112 The comEpawpls 9®fi1Exanpl es 99-112 were
r in foll ow n nt het i r - FF F FF
F P T opouth Qb R RIeR IS o perpraRatsd st fhefofionping Syginetc
rouates 5 To synthesize isocyanate, 2, a solution of
Me3SiN3 (3.12. m, 25 mwl) in dry o- xylene (15 m)
vvalgFIpvay added to a g6 ytion of the fluorid
. 9,024 mvbl), and ri ethyl benzyl anmonj u
(TEBA, 22 4 ) in dry o-xyl
t enper at ure. =5ctPon m xture
4 hours. io The des
I gocganate, 2, was isq@ ated by distillation
crude reaction mxture (2.49 g, 46%yield). The
generfal procedure, using fiydrazine as starting reaggnt
s is as follows: HFFF HINNRF F F

To synthesize isocyanate, 2, a solution of Me;SiN3 (3.12. ml, 25 mMol) in dry o-
“xylene (15 ml) was slowly added to a solution of the fluoride, 1 (5.34 g, 24 mMol), and
triethylbenzylammonium chloride (TEBA, 22 mg, 4 mMol) in dry o-xylene (20 ml) at
room temperature. The reaction mixture was heated to 110 °C and stirred for 4 hours.
10  The desired isocyanate, 2, was isolated by distillation of the crude reaction mixture (2.49

g, 46% yield).

The general procedure, using hydrazine as starting reagent is as follows:

To a solution of hydrazide (1 eq) in dry THF was added a solution of the isocyanate
(1 eq) indry THF. The reaction mixture was stirred at room temperature overnight. The

required product was isolated using HPLC eluting with 10-80% acetonitrile/H,O (with -
20  0.1% TFA) solvent system.

The general procedure using acid chloride as starting reagent is as follows:
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WO 2008/ 147474 PCT/ US2008/ 000529 FR\F d R R -
RCI NF‘(ZNNFHH FF03
anhydf ous__hydr azHgh k[ﬁd? in firy Ar S sHOV\A yHadd
a solytion of aC|d chl r|de (1 eq) | y THF. The g
reaction mxture was stQrred at roomt'enperature 5
for 1 hour, after which a solution of the isogyanate
(1 eq) in dry THF was added. The reaction m xture was
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ofzeisrchipride (1 erip dry(THE. hl'ts. rwalwpthwwpéﬁtlrrecngswmtemperature
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enzo razl necar boxam
SYBON. p FFFOCH,'HNI\/RlnDI\/BOd6:S
2-[2,5-bis(2,2,2-trifluoroethoxy)benzoyl]-

Example Structure NMR/MS Data Name
Number

N-[1,1-bis(trifluoromethyi)propyl]-2-(4-
fluorobenzoyl)hydrazinecarboxamide

Nna | RCY R ]
N/U\N/N
. F
FF 0
N-[1,1-bis(trifluoromethyl)propyl]-2-(3,4-
Fr i”= dimethoxybenzoyl)hydrazinecarboxamide
N/A e
L}NJLN,N
F ?
FF ° cH,

'H NMR in DMSO-dg: & 2-[2,5-bis(2,2,2-trifluoroethoxy)benzoyl]-

9.92 (d, 1H), 8.36 (s, 1H), { N-[1,1-

99' - v 7.26 (m, 4H), 4.80 (m, 4H), | bis(irifluoromethyl)propyl]hydrazinecarb
2.43 (g, 2H), 1.03 (t, 3H) oxamide

| "HNMR in CD;0D: 6 7.80 | N-[1,1-bis(trifluoromethyl)propyl]-2-(4-

For ei | (dd, 2H), 7.52 (dd, 2H), tert-butylbenzoyl)hydrazinecarboxamide
100" K jL o | 2.50 (q, 2H), 1.34 (s, 9H),
: NT NN 1.1t (t, 3H)

'HNMR in CD;0D: 67.94 | 2-(1,1'-biphenyl-4-ylcarbonyl)-N-[1,1-

, (d, 2H), 7.74 (d, 2H), 7.67 bis(trifluoromethy!)propyl]hydrazinecarb
101 we Vo O (dd, 2H), 7.47 (t, 2H), 7.38 | oxamide
%NJLN,N O (t, 1H), 2.50 (q, 2H), 1.12 .

AN ] (t, 3H)

68



9.92 (d, 1H),

4.80 (m 4H),
WO 008RPF7424 43 ( q,

in CD3CD: S 7.80

8.36 (s,
2H),

1.

1H, N[1,1 FF

03 (t,

7.26 (m 4H),

bi s(trifluoronethyl)propyl]hydrazi necarb
3H) oxam de

F FCT/BS2ANR00529

N-[1,1-bis(trifluoronmethyl)propyl]-2-(4- F F H C (dd,

2H), 7.52 (dd, 2H),

Bhpr BUT YT Deidawt ) hydr pzi nemamoopam de| ct ~ 100"  CNdmeH,

Ruibr (g, 2H), 1.34 (s,|9H), NN" 1.11|(t, 3H F FF
O'HNWR in CD3CD: S 7,94

- (1, 1" - bi phenyl - 4-yl cpHbouwRin COM: 5814 N1, 1-Bidrifluofomethyl)propyl]-2-(1-
(d, 2H) 7F6=7 bi s(t (i f]doHyEEt Gy] Wa}MWD‘afﬂmﬁ@W@m'dc
10022 - dq . 1 7(7¢ (002 r?;éj 38 oxani de

NKN, N|(t, ¢ ). 255 (9 3H Fo(t 3H 68

WO 2008/ 147474 P(ST/ D%2
NVR/ M Data Nane Nunb

o]

er

00529 Exam
'H NMR in_CD3

bl e Structure
OD: S 8.34

N-[1, 1-bis(trifluoronet ' mNMNRincpydd: §265 2-(1R-Fphey)-2-3kdbonyl)-N-[1,1-
8. 01 d, | H).¢. 7. 93 napnﬂhg} 4)(;2 gdHaZBhet bzf(blaxoa?ﬁe&'él)mmihydrazmecarb
VIO3 ] |~|’:—;)%dj\r ’ ) (q, IZH)}_bO7 yoxggid eY(m 3H) ,
2.55 (g, 2Hy% 1. X t3H) FF]1HNWin CD30D:
8 7.6% 2-(1,1"-hi y-2 yl carbonyl)-N-[I,1 FF F (d,
1H, 7.54 (t, 1H), 7.39
bi s(t1i fl uoromnet hyl) pr opyWMhiyg@PeOl: f@eat N-[1,Eogsiflioron(ethypropyl]-2-(4-
7'_9' 2.49_(q, 2H), 7(d@k{ AP, 3D, Q4R Nm chydttenzogwdrazpecarboxamlde
ey I i n #Tl’/’z‘}%(s 3H), 1.10
N[1,1- w&tﬁv omet Gy propyl 1-2- (#- (d, 2H), 7.29
(d, 2H),/2.49 net hyl benzoyl ) hydr azi necar boxam de 104’
~4F, JOF F 71 , 4dcr+,{(q, 2H), 2.40 (&, 3H, 1.10
\ NN I (t,. 3H) FF 'wacprpm@g ¢ N¢l 861ﬂg_lﬂuoromethyl)propyl]2(2
. ?mg ’?5 7napllghoftl)}(ygrazn’fﬁjboxamlde
134 > ’
ecar boxam de 1053
1. 13

'"H NMR in CD;0D: § 7.49
(s, 1H), 7.10 (s, 2H), 3.93
(s, 3H), 3.79 (s, 3H), 2.50
(q, 2H), 1.11 (t, 3H); MS
ESI* m/z 417.9 (M+H)"

N-[1,1-bis(trifluoromethyl)propyl}-2-(2,5-
dimethoxybenzoyl)hydrazinecarboxamide

"H NMR in DMSO-dg: &
10.54 (s, 1H), 8.29 (s, 1H),
8.13 (s, 1H), 7.84 (m, 2H),
7.46 (s, 1H), 2.41 (q, 2H),
1.03 (1, 3H)

N-[1,1-bis(trifluoromethyl)propyl]-2-(3,4-
dichlorobenzoyl)hydrazinecarboxamide

'"HNMR in CD,0D: § 7.78
(d, 2H), 7.65 (d, 2H), 2.49
(q, 2H), 1.10 (t, 3H)

N-[1,1-bis(trifluoromethyi)propyl]-2-(4-
bromobenzoyl)hydrazinecarboxamide

4 o
106 F
HC
A
FF F O Owcn
107° ne F R F cl
A
£
FF °
3 F e y
108 He F oo 8
v
F
FF ©
109' F

'H NMR in CD;0D: 8 7.79
(d, 2H), 7.35 (d, 2H), 2.97
(m, 1H), 2.49 (q, 2H), 1.27
(d, 6H), 1.11 (t, 3H)

N-[1,1-bis(trifluoromethy!)propyl]-2-(4-
isopropylbenzoylyhydrazinecarboxamide
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di chl ¢r obenzoyl ) hydr az

[T 7 f Raememstdy | )
i Il—l)a

necar boxam de

pr opyl | - 2- (\Bymé-
1073 F F F a

8. 13 (s, 1H), 7.84 (m
2.41 (g, 2H), .1.43 (

(9. 2, 1.10 (t, 3H)

SUP. 78 Ne[Y 1= bi s¢tri f | Gdidiet GyH-3ibp
2H), 1. 65 90, 400 3H)
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'BRIMR irCDIOD: § W47
t (s, 2BH)- 2245, 1H), P44

108
~C LI NANN\

thyl)propyl}-2-(3,5-
Y ; carboxamide

TF-[4Bbif(isifluok:
impiyibenzay!
yl]-2-(4- (d,
B FFF |, sr
FFF '"HNW

in CD3OD: S 7.79
Nl gL
(o, 21N\ 4. 9% i sdprjopy
109" F R (m" |‘ 2.

trifluaroget®

"H NMR in CD;0D: 6 6.88

1.27
~N~F FF

11y BENBYH. 202
%i?% 2{7?2 l)ibﬁill‘;‘%ﬂ azi

000529 Example

N-[1,1-bis(trifluoromethyl)propyl]-2- '
4(_metial’carm0’hydya_.z'glscarboxamide
hecar boxam de
FN N No
69 WO
Structure

"c"' (d,FBH), 1.°117%(t,
2008/ 147474 PCT/ US2008
NVR/ Dat a Nane Nunbe
N-%;L, - bi s(&ki f | uorfore
722 (s, "t 2. 49

di met hyl benzoyl) Qaz
2H), 2.35 (s, 6H), 1.1

] oD 546

| FECR BO%AM de

1~ ~N\ | (t, 3

F 'H.NMR-n QRFRL): f 7.8DRYID 1-Bs(tyifluppomethypropyl]-2-(5-

chloro-
3t‘nh§hox3b%r\zoﬁ)md’razinecarboxamide

110' F F (q,
) FFF

b Purified by HPLC; 98% purity.
2 Purified by HPLC; 99% purity.
3 Purified by HPLC; 97% purity.
4 Purified by HPLC; 96% purity.

ASSAY 1

Approximately 400,000 compounds from the compound library were tested in this

assay. Assay plates were set up as follows. Vero cells were plated at 80% confluency

on 96-well plates. Test compounds (80 per plate) from the library were added to wells at

_ a final concentration of 5 pM. Tacaribe virus (TRVL 11573) was then added at a virus

dilution that would result in 90% CPE after 5 days (pre-determined as an 800-fold

dilution of the virus stock; multiplicity of infection [MOI] approximately 0.001). Plates
were incubated at 37°C and 5% CO; for 5 days, then fixed with 5% glutaraldehyde and

stained with 0.1% crystal violet. The extent of virus CPE was quantified

spectrometrically at ODs7g using a Molecular Devices VersaMax Tunable Microplate

Reader. The inhibitory activity of each compound was calculated by subtracting from

the ODsy0 of test compbund well from the average ODs;o of virus-infected cél] wells,

then dividing by the average ODs3g of mock-infected cell wells. The result represents-

the percent protection against Tacaribe virus CPE activity conferred by the compound.

“Hits” in this assay were defined as compounds that inhibited virus-induced CPE by

70




15

20

25

"HNWR in CD30CD: 6 6.88
N-[I,1-bis(trifluoromethyl)propyl]-2- F F 1114 roc F |

w0 200884742H) , 2.52 (q, 2H), 2.32 PCT/US2008/000529
(mesi tyl carbonyl ) hydrazi necarboxanmide i | c¢'' (s,
6H), 2.26 (s, 3H, 1.11 (t, 3HH FFF O CN'HNWin
CD3CD: 6 7.86 N-[1,1-bis(trifluoronethyl)propyl]-2-(5-
dredter thah, SOPARt, thelte§siQofa@etrativhl) Of Theldpprixinmdtely 200,0@Bcohmpobmds

| (d . IHD) .3 97 (s, , 2.48 . N o s
Sﬁ@%mg} ﬁ?&ﬁ%@f%fwﬁ? Hi‘pﬁ@ewﬁb%éﬁi fits wige idepiifisg (O8%yi rate).

1. 10Q(uatmy Bitd)ardddfinkd 8 ihibkorRemipbirRid (Hi) thiLe&xhib®@&Yeeptable

purl 2 Purified by HPLC 99%pur|ty 5 3 Purified
chgini E‘t?C“geFO/d"BUFrP'tRPtenﬂy sk selerdytypndgpeEunppfantiviral efivity.
sprediliy c@lﬂﬁ&ﬁl& Rhdred 280 IQQﬁFS?&E@QW}g& b %theﬁ@ere evaluated

corrpound Ibrary were tested in assay.
againgt foyr Gideréa: §ipeheryicad Faqtaltilityafd) mv&ateryd@rqnsy Widip enhmltaned

e?écn&%/ﬁrfaoﬁ\gt §O@f sJthfﬁ.ﬂy 9§%s‘é'€ bh tri%'ﬁfseﬁarﬁﬁé& a?lﬁﬁw}d&m

rom rary were ad
vajuesisiaiMe dihe elmtrmiedl |smm1:ttm‘:s & chympJureia thabmetthis urtig TRgEion were

T e

asB@@nfitylthht ickyhthtiicatly acfcetsi‘lﬂee wmmawnﬁxbd(qhenmdai mpthbdalogy, axid.

0.001). ..P ) ) ,
whiEh st S sy SR KipfRsglides Angepual) fiuie Alfes. wis
that riahSeB%nginec}hanthall diehisde ﬁawéfeﬁﬂﬂtdﬂédr theit mhibitdo potency

e Vi rus

st al CcP ant i
eCs¥abonde ArEiming! S spbor Bt PR B tbaY bpisal’
acy&s s@NbomWnﬂb&cﬁcM@ﬁml(m a5, Reades, 0.19)0.05akRd biot ®uy1). To

act i of each co nd wa | cul at ed .
asé‘ifﬁt”%s‘jf%/” hghif S@rse! e?tg}é ‘%ﬂy‘f’(ﬁ» ‘E? eken “ce bg%‘&“%él“@sf rom
ddidimiRy %&.a%e stehnf @ cf prifliferdfion AEBC 1A 60% @Y totorRity Soncehthiian

di vi di ng t he average OD570 of nock-1nfected cell

(Ghesp) s d?‘ﬁ'é“'f‘%‘tﬁ"tg ¥ teirzalun based Golormetsisathad, phish arcpsusis -

‘ th@%ltﬁl%d@ﬁ&?&ﬂ P ydlfﬂéﬁl%@?&lmt}”)\a 5 MiphedVi @ifagslivhybrbR&ie
npound. 'Hits™ in this assay were defined as
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pseudotype, HIV env-pséudotype) viruses. Compounds that will be selected for further
development are those that are selective against the selected original target virus and

inactive against unrelated viruses.
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5 Specifically, conpounds identified as hits in HTS

assays (described above) were eval uated against four
wa@eoosa#idsad (i) chemcal tractability, (ii) i nhP@I/USI098/000529

potency, (iii) inhibitory selectivity and, (ivV)

antiviral specificity. Based on the HTS paraneters,

all hits have EC50 values <5 M The chem ca

structures of conpounds that nmet this initial
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Assay 2
A chemical library was created and screened that represents a broad and well-

balanced collection of 400,000 compounds accumulated over a number of years from a
variety of distinct sources. The library achieves broad coverage across property space
involving the following chemical descriptors: calculated logarithm of n-octanol/wafer
partition coefTicient (ClogP), polar (water-accessible surface area (PSA), globularity
(three dimensional structure) and molecular weight (average: 394.5 daltons).

Cells and viruses

Vero (African green monkey kidney epithelial, ATCC #CCL-81) cells were

grown in Eagle’s minimum essential medium (MEM, Gibco) supplemented with 2mM L-

glutamine, 25 pg/ml gentamicin, and 10% heat-inactivated fetal bovine serum (FBS). For

. infection medium (IM), the serum concentration was reduced to 2%. HEp-2 cells (human

‘carcinoma of the larynx epithelial; ATCC #CCL-23) were cultured in MEM containing

10% heat-inactivated FBS and 1% penicillin/streptomycin. MRC-5 cells (human normal
lung fibroblast; ATCC #CCL-171) were cultured in MEM containing 10% heat-
inactivated FBS, 1% penicillin/streptomycin, 1% L-glutamine (Invitrogen 25030-081),
1% Non-Essential Amino Acids (Invitrogen #11140-050), 1% sodium pyruvate
(Invitrogen #1 13‘60-070), and 2% sqdium bicarbonate. MA104 cells (epithelial African

' green monkey kidney, ATCC CRL-2378.1) were cultured in MEM with 1%

penicillin/streptomycin, 1% L-glutamine, 1% Non-Essential Amino Acids, 1% sodium
pyruvate, and 2% sodium bicarbonate and 62.5ug/ml trypsin and no serum during virus
infection. All cell lines were incubated at 37°C and 5% CO,. Respiratory syncytial virus
(RSV; A isolate), lymphocytic choriomeningitis virus (LCMV; Armstrong E350 isolate),
cytomegalovirus (CMV; AD-169 isolate), herpes simplex virus 1 (HSV-1; KOS isolate),
Vaccinia virus (Strain WR), Tacaribe virus (strain TRVL 1 1573) and rotavirus. (strain
WA) were obtained from ATCC (#VR-1422, #VR-1540, #VR-134, #VR-538, #VR-1493,
#VR-1354 , #VR-114, and # VR-2018 respectively). Candid 1 and Amapari BeAn 70563
were obtained from Dr. Rolbert Tesh at the University of Texas Medical Branch
(Galveston, TX). Work done with.BSL 4 viruses (Lassa, Machupo, Guanarito, and Junin)
as well as severe acute respiratory syndrome-associated coronavirus (SARS-CoV) was

conducted by collaborators at USAMRIID (Fort Detrick, MD).
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PCT/ US2008/ 000529 Assay 2 A chemical library was
created and screened that represents a broad and well -
bal anced col | ecti on of 400, 000 conpounds -accunul at ed

ARV Giiral A s TS SpREifiYieaS rednin@MCatopithiciFteyt @CPEMA JsilC Virus
sour ces. The Ilbrar achi eves broad coverage across

k&2 ng the fol | owi ng cheni cal

des Cﬁ\'d%PCﬁE as‘say ol ¥e8 év@ﬁ@feltﬁéﬂmnofralrbf@&tcﬁre@ﬂn{)mb@a ainst
partition coefflcient pol ar (water-accessib %

Taeariba ¥ susVezo ¢atisi(Candig- S&wawm vigus (Yerp cells).dAmenasii \@rwa(vero

Is é?)vfw orEQ'l Cl‘l'é‘@-rl N@ fis)(R (Gi? 22 2fl4; Shccinia virus
T o ATV AEES )

Vi ruses n greéen nonkey
(%érdnels).epi tRhmvnrm (MAT[QE()S #G:@nzmﬂlrd@d irmnum"serbim agFagy\wn

‘lﬂlgﬁglv?as%séﬂ tlal ?ﬁ%%%%ﬂttmﬁl ?ﬁgcgoy c@n‘&:@wﬁrgégs/a%iggt@MV (MRC-5

suppl nent am ne
cg BhdranL CMVI, (V&rﬂce]]@%ﬁba‘tthesa asshyswadre darfied ait il theiapgropriate

w3 e e o oakrop DR o VBoh e lan ol rthere
seededc2Nioties Bifork e Walk Y9 Bi(Vae),i2al X 10TEEH#LGd 13) 0 sl
4%% %’M(ﬁﬂlég) ce 'é/lpgrov{']élﬁi l‘rg)ir rc]gmpound susceptibility testing, combounds
(solubilized with 100% DMSO) were added to duplicate wells at final concentrations of
50,15.8,5, 1.6,0.5,0.16, 0.05, 0.016 and 0 uM. The final co_ncentration of DMSO in the

assays was 0.5%. Virus stocks were titrated in a separate experi'ment to determine the
concentration that resulted in 90% destruction of the cell monolayer (CPE assay) after 3
days (HSV-1, Rotavirus and vaccinia) or 4 days (SARS-CoV, RSV, Tacaribe virus,

Candid ! vaccine virus and Amapari virus) or the concentration that generated an ELISA

signal of 2.5 at an optical density of 650 nm (ODsso) after 3 days (LCMV) or 4 days

(CMYV). These pre-established dilutions of virus were added to wells containing serial
dilutions of compound. Uninfected cells and cells receiving virus without compound
were included on each assay plate. In addition, reference agents, when available, were

included on each assay plate (gancyclovir for HSV-1 and CMV, Sigma #G2536; ribavirin

~ for LCMV and RSV, Sigma #R9644; and rifampicin for vaccinia virus, Sigma #R3501).

Plates were incubated at 37°C and 5% CO, for either 3 days (HSV-1, Rotavirus, LCMV,
Vaccinia virus) or 4 days (Tacaribe virus, Amapari virus, Candid 1 virus, SARS-CoV,
RSV, and CMV). HSV-1, SARS-CoV, Rofavirus, Vaccinia virus, RSV, Tacaribe virus,
Amapari virus, Candid 1 vaccine virus infected plafes were processed for crystal violet
staining while plates infected with CMV and LCMV were:processed for ELISA analysis.
For crystal violet staining, the plates were fixed with 5% glutaraldehyde and stained with
0.1% crystal violet. After rinsing and drying, the opticél density at 570 nm (ODs70) was
measured using a Microplate Reader. For ELISA analysis, the medium from the LCMV
and CMV-infected plates was removed and the cells were fixed with 100% methanol
(Fisher, CAS #67-56-1, HPLC grade) for 20 minutes at room temperature. The methanol

solution was removed and the plates were wa>shed 3 times with PBS. Non-specific
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10% heat -i nactivated FBS and | %
penicillin/streptonycin. MRC-5 cells (human normal 15
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(CW). These pre-established dilutions of virus were

added to wells containing serial 20 dilutions of
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compound' s effect on cellular functions so that a 50%
cytotoxicity concentration (CC50) could be

w@adosukared; the ratio of this value. to the BZ5DUSH08/000529
referred to as the selective index 25 (S.I. =
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pl aque nunbers count ed. Assay for Conmpound Binding to
Intact Virus
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25 This experiment was designed to test the
bi ndi ng/ fusion inhibitory properties of ST-336

WO owand=7fracari be virus. Vero cells were grownPCTUMBNS/000529
with 2% fetal calf serum For this experinent, cells
were grown to 70-80% confluency in 24-well culture
plates. In one set of tubes Tacaribe virus (4000 pfu)

s¥@endingated with 1% DVSO, serially diluted tenfold in
Infection nmediumand treated with the specific

concBNArvsasicgHactest fraur eath of hs YagaripepVily 'SPk@eSilﬁD gyl fogpof the
dr%g r&ﬁ%n’f:sgga% (BRk IS-I¥ ﬁﬁﬁ)sed’for RVBS: gHﬁerngtAoQ@ Wprtheré Secific

ano set of tu acari be Vvirus
tO(thQ)G@Cpﬁ‘F@K) fqmsrdt b &@@EAWQWPG\Q@A@GT 82\ Th&EQH N&X: 1)yend

IS £ Ao OLAEE 0 BT PR R

ushdlﬁcvramptbfmta)n\mdsequenmngd and overl aid with 0.5%
ge%pl aque agarose in MEM The plate was incubated at
til cytopathic effect was 78 WO 2008/ 147474

PCT/ TIS2 68 MDHDE:28 to a3bse toragbund sdltnlﬁh@h/ﬁﬂ)ﬂﬁmytirr edll oitlite.
T(E] cells were fixed with 5% teraldﬁ de..and
mg Hi"n‘?—‘:‘&h Wdtvh‘“t?“&“/%r‘&f’%‘%“&?"‘w S§ru; 43 é?vjﬂ@“ty In aqueous
bufTes UBPH ZAt ITAB soldidts e ffrfedYsveriizhoanaddhdnfiltefsitthloligh an

bi ndi ng properties of ST-336 t e-fusion F- proteins
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boleMi ght Vapediemelya di al ysis chanber. Twenty four

StQ&H%? post dialysis viral suspensions were titrated
ero cells. Post one hour adsorption, inocula were

r enfyedroametabel . sedilitgrapdeemined dardserpion RastansuExtoayPA)
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. anwguTae pig 9dractionsswene Dlatamsd) frameXenotech (Lichexs, BEadlie rddstion

f Vi [ls i ~wel |l  pl .
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7 S0 SRR B 10 oD e S8 Tt fins min

Axphl&gmesf ragtion wistulke! véas(tdker adl@aysativd@introl | Thg WEStIWEWSS initiated

b)}%th t|1 q’é{)égﬁﬂgc;clkgggg) 'Ié{%gf%’gé%i‘/?‘{“ge E| | éjhen the reaction
mi¥turé!end ﬁkfg@tweeﬂnﬁalvber@ W ilReddSin %lﬁszn%(ivdi&rﬁéﬁﬁdt 3¢°cbyAnquots
craping cells into the nedia and then collecte

(190 gl peereny thdspiniriplicgee at Oylne 40, apd 6B minusenpad ﬁ&'PP'PF‘IEH"h 900

nllof ReabRy m Jc%hi&%/dmzm l fetrRifate thelrof2tidM BihlsERpleand
then each virus stock that originated fromone virus

anglyzed e LAYSAMS - Bhegtpturaldes efithe paeanhemsinig was plotted versus

tme@rmm 1 88 580 delahmtd Rerald dorStaMtThe Rl Ras tﬁﬁﬁ&eé{‘%%
type plaque-purified isolate was titrated in the

Pefreaisemainingfol teshartitle 336 legs thae 4% Eib@lellrmeptepn 129” lives pssogigied
with tﬁe Wﬁgﬂ eE’rIaﬁéeeoth\éf fnd %B@Glta‘?ﬁjclé@” wdte Aﬁou i ﬁt{ft!: thelrn

medi a contalnln 336 for |

 relgtiyd metakalis Stﬁbé'ﬁﬂ/ ai d with 0.5% seapl aque agar ose in MEM
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containing 3 M ST-336 and i ncubated until plaques

formed. Pl aques were picked and used to infect Vero
w@elsa4ism a 24-wel |l plate without conpound. WhRGT/CRE08/000529

devel oped the infected wells were harvested. Each

drug-resistant isolate was then titrated on a 96-wel |

30 plate in 0.5 log dilutions, starting with 25 gL of

d%HdSthih‘i?EUS stock, without conpound and with 1 Mand 3
Each nutant went through several rounds of

pl aqde exploratary baptsrishmytagerrieityassay (Apies test) Stap pxed toassess the
p '\&%l og &g%ﬁ@&g %l?tr%g)r?hélgg Sﬁ( }%Whe{llgggg%%hznﬁﬁW@ﬁbf@rams
TAG 60 haralsT A 7004 Y singlel bdse peir ofutations) aod 1498 &sana thift mutation) with
f. i on
@%!tﬁ‘@‘? %ﬁear@é?fc;acg}:vatfdﬁC{AV?c%Por- @Juég%‘éfq\?e? s ):) aﬁé&g?cgl%&g
pECTAAET GAACC‘AGGTGAATC (SEQ ID NO 1) and 5
PTac [EVerse. Ts’%@scf’n%%:rl 9 I D NO 2))
n a CW, _0 n an d
S eq uanglisigof thobrabpHarrhycokihenicstof sélscteddomposid was parfsard in
nd sol ubilit sol ubi |l i n ce cul ture .
ROEPIEY PR Sl RE oy pish Yertsiples Bor e 5 24 perioa.
sterw AR vattin fidelHK Evallatibhl a0 @UBA LB/cliiké @€reafosqaH 7. 4.
solutlons were stirred overnight and then filtered
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céntrifhged 4 19/0b6 ForiMBr30hinGtest AR il MiqBSordRd ﬁgmlﬂgeéﬁpa}{atant
Absorption Systens (Exton, PA) using the 9
weuifhen Hanséaited (e HBE Hordelenalyss Plasges levq*wﬁ eagh ¢an§>und were
u {
deZth%ﬁhe%soa&SC/ﬁ:LSr/lgl‘r%e {é E%Em&?ﬁg&gél ﬁégal??egﬁ% g«gfé deRMAnfBF YIRS
WinMelof softagee) t hat are known to be the primary pat hways

_ Eﬁ{cag}gtﬁ%%fmggyl\queqor nost drugs The netabolic
a

s the persistence of parent
c onpbudeierovis toReabilitg nbST284 newherni(h deyse BB ALBic micnwere
] Yr ) d
+ PR ASSERTATRLL i, 55 10 mg AR S f@gﬁzdﬁ%sw
afstssmentaf cKiByal sthhs dadyact | on m xt ure, mnus cofact or

o e R FRIA Ll Bl Al

BpOBASAlcH 8 péraisghabep)rdre challengk0 mwwm@’mm (unxnbgoo of de,

10 Mtest article). and equi.liprated at ,.37C fqor 3 mn
Tigrilg ViR RSBV B RS B it dBtip e thehe B Mice Fef€ diner
trmamdd ith/ﬁla@dbat(miole),ﬂ"ﬁavrrﬁqw Bidmadial) Bdrhindteeel IPRY 2§ hg/kg

addi ti

cofa cocktails to eactlo m Xt yre
ongRaay g‘ﬁdgtdﬁésm of ?ﬂg%‘é apnsierech Py aﬁgima).ifa Onf‘eegaa a\ppatsl
mg;kgttmk awey ori10 @A NRe Waredn SiliRdkdd i lpahEweibiRidrevary oaJeQday
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thwgh% thestlye dnyimige ehowangsigns b meskidify vere seihanized dy o,
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reaction. Each sanple was
Research and were approved through appropriate IACUC review.
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wo paosuar74sed to determ ne the rate constant.

30 anal yzed via LC/ M5/ MS. The natural |og of the
percent remaining was plotted versus tine. A linear
AOE'US2008/000529
was truncated when percent remaining of test article
was | ess than 10% The elim nation half-Iives
associated wth the di sappearance of test and control
Rasdliscl es were determ ned to corrpare their relative

= oN Br i Ah expl oratory
baCt '@hdr&ﬁre%ﬂh&@%ﬁ‘e&c}@fﬁ&@ ﬁijal (S[MS&:‘S of &ﬁtA)rem&lddé efhityd
ssess the poatenti of the conpou en icity
Thee SR Bve ke F B oy bR BT (iR O ey BHS sl
arbAd\@Ridesaind the NP W dr Rl (W%aﬁb@&ﬁ@pl&é god’ﬁu tTak NeRSW oA Facaribe
TA98 (frame shift nutation) and. wi t hout
CorBR!Sh eIMRYissE thyzay ogerete bewg@ﬁﬁ d?%@@éalaﬂm A{B.aad CsGade B
iRfuddEHE E)H?@tgjplc Fa&¥ive 'x‘ﬁljsy Adfaph @frtﬁ%@ lfl'l@l%fnl South Rﬁeplﬁan
Assessnents’in Rats Newbor n ysSI'sS O
Category pheathree ok weip; Msclwbo Sajapyite dnct&h!ﬂ)u heearihg girus is 67% to
r. se
95% %&El@%hﬂlm ARs30HE am a%{el%@% \?)Oerraﬂa 4h fgl!ér?tleg) .. V¥%rkmg

serum sanples t

: wnb ﬁummlcr@er)nAmmwmﬁemamiceatmaahnumlabaryatomy conBAlBEng (BSL-

4%&??@@?0% ?r%?ei%gﬁ( gntlﬁc%%? fogls (%?ﬁlu s\éfeQI fs);ue Rc%taclanbe virus is

our period
clakquqwdntedab thd @aﬁe@aryﬁaaatmgmsmsdaswhbnn ]15@51g+ogafe BHIO?/NWA for

I t t st and
ARG RrboC TS aer I R bR of PhGRGHs
Toaribé HS‘SWBS@ vortexed and centrifuged at 13,000 rpm

for nutes. An 80 | ali t of the resultin
G e i st S s RpracHe ! L Pl e s CRpL Cup dpcuced
cym;allth.aafafécy GCEE) a%&sstrmbemi a&sa@fwegai@bbl@&mw a6l woR rpﬁite The
term ned phar ma?af oki neti c paraneters

AEaY é“tae‘?'}i‘ﬁki% &?IJ' *lféﬁyn‘@h'cwlﬂ’m fprpaloyfatiqn plthe pelegtivg igex pf the
Qﬂ%n%&@ﬂﬁﬁ@%ﬂ'of rhivieF I Ah e séiabit@Riih tHeWirdf life cycle.
-294, newborn (4 d BALB/.c nmice were

ays, ol d 20
OQWéHO pgw %%rzfyeés %feeeed(lvé*rﬁ %ﬁcwbe vitys HIE5 asgy, 2,84 hits were

idemH fied/ (0138940t raxby. 280 of" Besehitd ﬂ%fE@%thlue@‘:@ RIS TRRY, 39 hlts were
clinical status daily. To test t ficacy of ST-294

themayahified-hasad Pb@%éﬂlﬁﬁ? i) ehsiieal Fraehilitys iDuphibisgry gpigney, iii)
inRdkE emﬁ%ﬁmer anq,casra g&&ﬁmy vedirnfibal hehgad c&h%ﬂmldllas

3x103 PFU acar I be virus per nouse
definpéas 4ncﬁ1i1tlw th igj @anh?tladlytalqeesshld usio g reasongblgghemicel
I
e P B PRSP RN NG Bl I U e
likgegpalitins. Hits tlwap@,sthISﬁwml glabmi istiysfilear exerd vahlinted 0@ their

ingigi}gsﬂg p‘,@ﬁgg\%&?g% 5 sele guvm@&g@ V‘('/av?lvgels g&fﬁga eée&ﬁ?n}c;& Qo assess

ore

- Windthee lthedag/wast dﬂe@ugi'mmhlbttble H;tswd;h SlAmluesroa legbtohdi vm@e

I di e eut.h zed O%‘
RS Rl TB Al 1 Yo LS RERS S5 S o
chbmstem;tms ef qmlmm ﬂabmmmﬁnhmlwe%clﬁeﬁ@ay ahctabiel hw E€so
va?t%g <9 | vagjes >P(P c)rnlgat}t1ee3t‘)J cﬁiallty hritg,vtheer\c,:v'weress]éveral clusters
of structure type. One structure type was chosen for further development and ST-336 is

the representative prototype for this series. ST-336 is a 407.33 dalton compound and its

structure is shown in FIG. 1.
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WD 2008/ 147474 PCT/ US2008/ 000529 Resul ts Honol ogy
Bet ween Tacari be and O her BSL 4 NWA There are
W@ osa4it4ry 23 recogni zed viral species of the PCT/US2008/000529
Arenaviridae famly 4 These viruses have been
classified into two groups: the dd Wrld (Lassa/LCM
5 arenaviruses and the New Wrl d (Tacarl be conpl ex)
group. The New World Tacar.i b Iex c hr ee
phyl ogenetic |i neag’I:ablmil g§ %ﬁgfgé
Clade B includes the prototypic Tacarl be virus,
Amap¥iruy(aseay)pand the four South Aneri
n, po,
aHbe—y+rus—+S—67%+o +3Ydenttcat—toJunrm viTUS
@cﬂm o acid level for all four vj ral__B.y_g(_e.;_n_gF_zg_
W)r k(GBElo with authentic CIE§0ry A arend¥Ppdses
r €qU{CPE) maxi mum | abor at ory g@90ai nment  (BBl1254), and

t het o y’? Gents sTgni 1 CgREgpOTi Stical @pggsarety
IS %%
t he Gﬁi@éaﬁ%ld}\ pat hagens it 9chosen —a

~Z

BSL reducti devel opmdB€50f a HTS as®afOt o

scr A1 jtors of virggspeplicationyacaribe
A T 75 R 3T Rl S T Ml
of f cMaclorpy (Blagyg reduetiomcifCa0say was deldPlned in a

96- weldadrite&Pladue re@ittien s yCHO a whol e @BD0assay
wh! Chufifh Waqid réfichidhd! | OEEOL he sel ecto.qsol ndex of

ounus and Tuentrfrcatrom of TN bitors ol any

—s-t-e-ps—i-n—t-h-e—w-w-s-—l-h-f-(-.heya-e——e‘—t-h-c—-—
400, dossz plaquadedadtiemned (BCHAe Tacari he*@Wrus HIS

assaLcMVBQhIgajs were 20 i de@sb0fied (0.58%20it rate).
Ao €S€e nits nhad ECS50 values <5

hi t Bestlts eepreseahing aueaee ot §a§‘éH° gifep "E%“‘t'@ﬂaﬁmﬁ )
cherR004M represeptalmitiof eomrqupd SAMPY ¢ ory potency, i)

inhibitory selectivity, and iv) antiviral specificity.

Charagierigation 068 E-33:t abl e conpound is defined as an
ent 'AQ’S&F%T b¥e fim{ mtﬂaﬁ%ddnﬁcr%%%ﬁb@bﬁ E&id@glectmty, and
r easonab em’cal ~met g i 0ssesses

aghvérad spegifigitysagalmisieT dcambst Vitya a3 wphy e%thaﬁdtegwehﬁ“é‘}- Bvéugmon

12551’% Béé"% a%'@k He'(leofl%\(,i\%ér_lgh 2@53{] g%?u%?{f’ c%ﬂb% 21 rd?&’ﬂ:'cgd %é%o and ECys

vyatse 63068 Ebd 0B UM sespectiatlpc T h@/@Cson\dbw foryT)- 33,(a¢m%go cells

is\g%P éﬂ\f S\t'/hzcrl{pﬁn %enESC}hg ol Sil?ty\}\l}ﬁ\{’ﬁt 15 c&Fﬁ eutédg m ure Sn%edla

gilhgvuer electaniadckesfed 68 uThethltlvntﬁI)f ST}é362@g’MlEt Tlacasbe virus was
identifie . CO SLEX ited all

P bR P e REHIRT B Bt Wi B Bfiporrastiovasin

Verh&mm@lhiayxot shaohabWaen featdd EERBt ﬁﬁemahrdmxraﬁs N Tapzb howed

nd B BFED ilot PEor /S eRtrsone i oot Lt G frabie

Thiy AR1g\edd 180ReS Sdlivitp gdinst tleaeNWdexahepivgrs. Ahid wad a 3@rising
rototype for thls serie

e representative ST-336 ,
resd gV TIPS oo Qs o ORI B ROeE Amapir e asani vises.™
PstiandiséBpantGs ldter discu¥ed 2008/idglsbquchcREHr U2 008 MRS 29

Table 1. Specificity of ST-336 Virus (assay) ST- 336,
HPwer importantly ST-336 showed potent antiviral activity against the vaccine strain

of Junin virus (Candid 1) as well as Machupo, Guanarito, and Junin (Table 1).

83



15

NWA Tacari be (CPE) EC50 0.055 (CPE) ECO0 0. 125
(Virus yield) ECO0 0.068 (Virus yield) ECO9 0.085
w@ Roaqua74 educti on) EC50 0.100 Candidl (CPE) BCB0S2008/000529

0.062 Amapari (CPE) EC50 >20* WMachupo (Pl ague
reduction) EC50 0.150 Guanarito(Pl aque reduction)

EC50 0.300 Junin (Plaque reduction) EC50 0.150 OM
Lassa (pl ague e&ctiongf 0220 L i,53), EC50

>20 Resul ts r?Iﬁa e E%&tayd f%/gfas’j%o

i ndependent determ nations. *20 pMrepresents limt

of conpound solubility Characterization of ST-336 As

seen 'r'iw@!(a_sgaygT- 336 has subni QP E EROS
goo'd-se'l-ecl-r'vmd. VT a—#mrr%%@r— ~

Tacari be viru YIFUSES he category A NWA.
Eval uprd Py 336 in a virus yield»2aection
FISYL b ( 336 11 el d 3Bgect

as say—agai-nsi-—_acat--bew-rus—pred S8e—ar acle
val ue€ M Vo(Bdssa) and 0.085 M respectivery0 The CC50
val F\VET o celTs 1S >20 Wi ch
repmailitvlim't of this ound in
cell culture NRINA virwse¢w it a selective index of

>363WWW-
was 9i ple cell |ines and al he EC50

val ueR 4 3 PEYo those achieved orpg Vero cells
( data—ho Y -——R€EH e et—atats Sevetrs
ar enaBARS{CPE}36 showed no i nhi biterd0activity

agal n q/\A er LCMvirus or authentjg§nlLassa virus
(Tahbl Eb._LQ.a (Qﬁlb druag also |acked actj vit>t20aqai nst _the
NWA Amapari virus. This was a surprising result given

t Resalte fshrebyhianeniieragd 6f atlleasttMoinbeherisnt detgradinations.
ansh hRCRIpr S kS cotipoulidl MBIl Screpancy is |ater

di scussed foll owm ng sequenci ng of 2 of all NwWA. 15
However, inportantly ST-336 showed potent antiviral
act i Ve specifjaitnstt the indiviraleeiiniey edhitatied by 8T-336mias detemised by

) | h . .
oty @RS i A R AR oD Bl S 133
sidweBab ectivityi dgyingifa \Biie3 36 unrelated DN ASHAY) CEWV, 38 inia virus) and
Rﬁ%s&(év, wotavgll}“‘;, é’AI&yg’r?dS E '_(l)%\/\;irluss \C/}EuEs)es. >20*

Mechanism of Action of ST-336 |

A single cycle (24h) time of addition experiment was done to determine when
during the virus replication cycle ST-336 exerts its antiviral activity. The effect of ST-
336 on Tacaribe yirus yield was determined following addition of compound to Vero cell
cultures at various times Before or after infection. ST-336 was added at one hour before
infection (-1h), during virus adsorption (0Oh), and at several times post-infection. Drug
was kept, following sequential addition, on infected cell cultures for the entire time of the
experiment. Control infected cultures were treated with drug vehicle (DMSO) only. At
24 hours post-infection, samples were collected, and virus yields were determined by
plaque assay. As shown in Fig. 2A, ST-336 exerted its inhibitory effect only at the very
early stage in the virus life cycle. Addition of ST-336 at any time points post-infection
had no effect on virus yield. These data suggest that ST-336 is an early stage inhibitor of

virus replication.
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CW (Elisa) >20 Vaccinia (CPE) >20 RNA viruses RSV-A
(CPE) >20 Rotavirus (CPE) >20 SARS (CPE) >20 Ebola
W@ OPR)I47420 Results represent the average of atPCBHES1008/000529
two i ndependent determ nations. *20 pMrepresents
limt of conpound solubility The specificity of the
antiviral activity exhibited by ST-336 was determ ned

by = Tiest rd@tsagért 06ifirmed W@Eor@ﬁyﬁﬂ)f&hﬁﬂidﬂmﬂm ERpRIn&nedin
viruses. As shown in Table T-336, showed no
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bol a virus) "viruses. Mechani sm of tion of ST-3
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"exerts 1ts antiviral acti
Figf 2Bshovg@ahaswhilacampirmdaiddeddefiresnd afigs vnd@taéscmmcedfor 1 hour

it cgl
L G0 A AL ARG RIER S Lty
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k7% fpecitegls | P PGP T Biriisf TapAsoE ity 5 ey botag W5 §7-336 or

DMBO sndaslyzedbivesidho s, 4°saﬂ@hﬁ§tea\ewue ﬂd) Vieed weke n&med from the
virus yields were det erm ned ue assay
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detertedqp therdidyis bag aFigingdly Wmlalng f’n@é ef drae as waRyedibytifat

m§a-li)a§ 6y (')fsth@ﬂrl%jﬂlllsydrg%éﬁgﬁzed Mixtdé {0hhiBl freMly ¥dtled Tacaribe
replication 47474 PCT/ US2008/000529

vimsd3@0 Pidd [Tthesagatasuggrsted thas §Tr 336 ingds bard virippe wish avpryslow

dl%giahbxpcfbn%ﬂte T ﬂ@@écon& né)‘éhhgnt?ﬁ%ef)' mt'lbe Gm&qgcuﬂ@éd in

spi k ture medium for on our,
a W@Urlbe \Méﬁ 6#M @fnf’fTeéftﬁ @rPNISQ. igyriald el Chétlplrﬁf\éf@@ p@rfpr(n@y and for

somdsaﬁlé C?} SEF %Hdéd%fs ggéécﬁﬂad (d%li!m&? repr%%tlhgﬁg r(]:gncentratlon of

tures were washed to renov
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the first experinment, 1000 PFU of purified Tacaribe

virus were incubated with ST-336 or DMSO and di al yzed
woey@sniym at 4C and titrated. Wiile no virus MeET/@S2008/000529

titrated fromthe dialyzed bag originally incubated

with drug, nore than 300 PFU of virus was titrated

fromthe DVBO vehicle dialyzed bag (data not shown).
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addi tion experinents, it was suspected that the viral
gl ycoproteins mght be the target of ST-336. The
we@naosne74gd ycoprot ei n precursor GPC regi on of tPer/8S2008/000529
segnent was sequenced. Sequence anal ysis was
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Efficacy Study with ST-294 in Newborn Mouse Model
ST-294 has potent antiviral activity against NWA and good drug-like properties,

so the next step was to test the ability of ST-294 to inhibit NWA-induced disease in an
animal model. For the Category A agents, the experiments require BSL 4 containment.
However, in an effort to obtain an initial readout, a Tacaribe virus challenge model in
newborn mice was evstablished. In preparation for this study, PK and tolerability
experiments were performed with ST-294 in newborn mice prior to conducting an

‘ efficacy trial. Newborn (4 day old) BALB/c mice were dosed IP with 10 mg/kg of ST- |

294 and blood samples were collected for analysis. Relative to in vitro antiviral
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PK (rat/oral) Y2 life 2 hours bioavailability (F)
68.2% PK newborn nouse/1P) '/2 life 3 hours Cmax
5 Efficacy Study with ST-294 i n Ne@bUs2008/000529
Mouse Model ST-294 has potent antiviral activity

agai nst NWA and good drug-1i ke properties, so the
next step was to test the ability of ST-294 to inhibit
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Category A agents, the experinents require BSL 4
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From the dialysis and dilution experiments (FIG. 3) it is apparent that the drug

binds to virus and is carried over during dilutions. This phenomenoh could potentially
have an effect when titrating virus samples during other experiments. However, in the

time of addition experiment, there was not enough drug carryover due to high dilution to

affect the titers when added 1 hour or more after infection (FIG. 2).
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drug candi date, ST-294, has been identified. This drug
potently and selectively inhibits NWA viruses in
wa 2aoso474mel udi ng the 3 NI AID/CDC Cat egory A viPCBEES2008/000529
(Junin, Machupo, and Guanarito viruses). This
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vi ruses, coronavirus, Newcastle disease virus and
nmeasl es virus. 27 Based on the drug 25 resistant
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w@eoosieldz4a For conmpound susceptibility testi ngPCT/US2008/000529
conmpounds (solubilized with 100% DMSO) were added to
duplicate wells at final concentrations of 50, 15.8,
5 1.6, 0.5, 0.16, 0.05, 0.016 and 0 M The fi nal
(GRS emﬁés@bfco&t&insmmnﬁdhstoh SinROvéds add tdVRellCoontdining devial
stocks were titrated in a separate experinent to
dietioas af ¢ranponed. Uninketed cells ad cellsaecaidng virusgvitheubgmpound
wgﬁe%&%' Al astsegﬁ)l&‘t@l th a H&L Z?é’f@lrencg ?Ent??ﬁ%\ﬂ)avﬂfabﬁer were

I rus a vacci ni a

incBARBeCeA¢h amVplaﬂEa(earrqyblevw ford#SV-I @My, Sngmw%ﬁm& ribavirin
Vi an ) th entrati f hat

fogeLnCi?gt e%Rg‘gaE%f@K\ﬂ%k‘f ani?Fl pgcug?at celnid ltl‘l95 S1gma #R3501).

Plhen sieteyinaibatd@t BﬂfC(zﬁDfS%Q?Oafdr eithes 3diay§(HS&CM®otawru4 LCMV,

VAR Sunlfr ZR8R GRAPE SRS oA LS Er P bt SRR C

REWNirdll CVVY. 188V BISARS-CoV | Rasvifik, Caop@inits, REV faesrdted irus,
cells and receiving vi ru wi t hout cogfg)trmd wer.e

el.l
APRRRT YIE SﬁnJéféi Kacginerus, Céed HESIUF PTASFSS epgakyolet

st&ﬂﬂi@tvﬂnle\M‘a@é’s infédted alkh&@&MVRhe Lcmc WQ%&&& a&hsms;s %Malysns
pl ate (gancyclovir for HSV-I

and
Fen gseial Mokt sBining thealpjesanee Rasd with a%egh#m%&hydean@ stained with
01194 Y81 Glidledf Aftel ARGA én@ d¥ lﬁgs@&me#&/@%n mﬁ’l(@b%%) was

were i ncubated at 3 Can for either

mepgared usinggtMigraplpse Readray, For Ghéeh analysis thgaedim fromagwsLCMV

r(dT@QIQ’r l'nhe,%te\ﬂ 'Igliét'é wa%m&re'd aMd fﬂé%ellscﬁ&g 'ﬁQed with 186% methanol
ARS- CoV, Rot avi rus,

(F%i’éb |Crzﬁ5a#6\7r5rﬁ: 5 HM/gradeicf@rr%aemvteﬁ @ltgoom Agreqsaatirey iThe methanol
(b‘H'\Qas rery ﬁ'aﬂ th\é'pq_%gs vl/é?é %ﬁ%h%ﬁ' 3Qﬂnfgé %ﬁtlhwse N sgygfiﬁgd

or crysta VI O st al ni ng ates i nf
binding sigisweanbllotiGisy we asldjsioo o€ 33kl t)ﬁ%upELbIkSA &ln@dnq@iﬁdfer

B R e e

wvsheﬂ éttlmeAfwtltbrPBrS r'i“émltbgulanﬁa ey drlng;ontolﬁ ECOHN Maleardhmsmt(yJP) .

70 s nmeasur, n Cro }é
Elﬁ énrono a%tr y rous %1 of uanﬁ allogcriﬁ: oorrﬁet ﬁ a%caeﬁs
Rema#cHZWmum‘ tetidth, ﬁlAabeso uwlasf :x &00W ditlitian df CMV qebteis 32eand

e by o4 PR SekRiRE cadiajl Mo LT Bpdiey (R0 o854 in

Supettieuk@locksy Biifife@RonvainingONMIV deleant) vacaddedt Bsllowatigel hour

shed 3.tinmes with P ecific i ndj n ites
i A o AT S TR SRR B B
wiihed K tif@s Bith PBS colifRindigcr1 %30t 0f BdSrt)‘ p.Ih@fJ oaﬁ&ntﬁ%@use
The pl ocki ng agent s renoved and t
hqyses PSIXidRss Copy YRt pEEnOgiAR 139‘“19"25\(318 Ffdfd%*lph%]%h‘wd
1 @éoou@wwﬁl 18600 (EMPL)ah Suﬁé}lﬁbclg@loﬁlﬂﬁ% Bhrer d@SBf&QﬁﬂgQﬁﬁ%

anti body (.generous %Ift of Juan CarTos de la Torre
Twera-2cysgded todhsowelisiang thetnlaten were [ngubssed far 1 boyr %?7 §o The

se8bndafy Atibo Iufibh Wab R¥MREd sMMMhé REBS BB wadhed S imesnlicHERSS.
| ong "gene product) specific cocktail nonoclonal

Tfmswmseigve(lmré dor k2nnipgies by the adiifien of GO G iy
te%ét%ﬂb&&ﬂﬁ@ ﬂbﬁ&teo(si'gn@ %ﬁﬁ%} t6 gué’}ﬁi?y &S@ase E&IJIQWHQ

hour 1 ncubation at C, the prindry anti
OEgb of the Feswiting re@m@m@mwgmeweﬂ ysinga Mo,‘l@umawges:ﬁmetw
Mﬁergmaewemr&ﬁﬁ»a%ggwmtepg 0.1 % Tween-20. Forty pL of
ant| - nouse or seradi sh peroxi dase conj ugat ed
rmno°o1txmal| actnity 4poingt TRpObRATIS WY 2val@itedDy thiek ntedwds: CPE
1: 4000 (LCW) or. 1:400 (CW) in Superbl ock Bl ocking
Buf fer containing 0.1 %



15

20

25

30
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ASSAY 4
Pseudotyped Antivirus Assay

Viral pseudotypes were used to demonstrate that the viral target of ST-336,
described above, is the arenavirus envelope glycoprotein. This is a surrogate assay that
uses only the envelope protein of the target virus, not the virus itself. Viral pseudotypes
are generated by cotransfection of a replication-defective retroviral provirus containing a

reporter gene, and a plasmid expressing a heterologous viral envelope. The provirus is

_engineered so that the homologous retroviral envelope is not expressed, and thus
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110 A' C 111 CNA 112 A D 15 ASSAY 4 Pseudotyped

Antivirus Assay Viral pseudotypes were used to
waleomnsirat e that the viral target of ST-336, PCT/US2008/000529

descri bed above, is the arenavirus envel ope
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CHP 112 ADAC—D—AH Lot erences—tedhefernarge
hey @i M Cof poTjat egt by, TEAETENCE TN chei T enfirety o or
5 ahl purposes.] 968 WO [2008/ 14{/4/4 PC'E/ US2008/ ODOSZ%

Welt2l gi o A A A

All references cited herein are herein incorporated by reference in their entirety for

-5 all purposes.
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1. A nethod for the treatnent or-prophylaxis of a
"viral infection or di sease associated therewth,

W@ Erfag adm nistering in a therapeutical | yPCT/US2008/000529

effective anbunt to a 5 mammal in need thereof, a
conpound of Fornmula Il below Fp R34 FF" i N-NM
R2 FI ~r FFRARL OFornula Il 10 wherein n is an
integer from0-6; mis an integer fromO0-1; 15 R is
Vl?elected fromthe group consisting of H and al kyl; R2
liB ected fromthe group consisting of subst i t ut ed
107 URSiwtsddi fhihe Se MBI propAyRGS bt 4Nifllin&8on or disease associated
unsubstituted aryl, substituted and unsubstituted
het ethergryth, cogwppising pdmisstesing imathipepeuticalbyefigriiypamount to a
SubshhihiiaPe igéd MQ:%HP%ME&%H’ of BSARENEHIghKY! . and
substituted or unsubstituted unsaturated 20
cycl oheteroal kyl s; or where R, and R2 conbi ne together
to forma substituted or unsubstituted C4-10 cyclic
saturated heteroal kyl; 25, R3 and R4 are independently
sel ected fromthergroup consisting of HH and al kyl ;
or a pharmaceut % aycepuqble salt thereof. 2. A
met hod of claim,\l,| wher nis 0, 1, or 2. 30 3. A

met hod of cl P ,@\LN)QTELRzg? WD 2008/ 147474
PCT/ US2008/ 00 4] A npthoa’ f claiml, wherein m
is 1. 5 A net 5ofR€Iai 1, Wherein'mis 1 and nis
1. 5 6. Anethod of claiml1, wherein thentxdhpound of
Fornula Il is selected fromthe group consisting of:
hi s(2,2,2-trifluoroethoxy)benzoyl]-N[ 1, 1-
b|s(Y?T?Tuoronethyl)propyl]hydra2|necarboxan1de N[
1, 1-bisabtikteder goma®t hyl ) pro. pyl ]-2-(4-tert-butyl benzoy
I)hydra2|necarboxan1de 10
2- (f“ismUPEﬁ@'yF“Q yl carbonyl )-N-[ 1, 1- :
bi s(j[ik Eéle@éopﬂir@ﬁhwgr&rpcumlhmgdfml{d%w .boxam de; N[
1, 1- bls(trlfluoronethyl)p yl]-2- (I-na ht hoyl ) hydr azi
nec af0id xeleftesefrom shegroup QOB?'ﬁHBlﬂf Plzbsgnueeér% 6h§¥'|b§t1tN9 phepyl,

substituted and unsubstituted aryl, substituted and unsubstituted

heteroaryl, substituted or unsubstituted alkyl, substituted or unsubstituted
branched alkyl, and substituted or unsubstituted unsaturated

cycloheteroalkyls;

or where Ry and R; combine together to form a substituted or unsubstituted Cs.10

cyclic saturated heteroalkyl;
R; and R, are independently selected from the group consisting of H and alkyl;

or a pharmaceutically acceptable salt thereof.

2. A method of claim 1, wherein nis 0, 1, or 2.

3. A method of ¢claim 1, wherein n is 1.
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bi s(trifluoronethyl)propyl]hydrazi necarboxam de; 15
N- [

wa dshimgs rifl uoronet hyl ) pr opyI ] - 2- (4- et hyl berzDyblohg/ah0529
razi necar boxam de; N[
1,1-bis(trifluoromethyl)propyl]-2-(2-naphthoyl)hydrazi
necar boxam de; N[

41, 1- Rinsdikdadl dflclanth @n@hdndih xPiapy! ] - 2- (2, 5-
di met hoxybenzoyl )’hydr azi necarboxam de; N[ 1, 1

-bls(trlfluoronethyl)propyl] 2-(3,4 20

di Ch h @ﬁé&hﬂ?&@r
5 tr |rbf4ﬂlgblﬂii)&rI o>r/ret hy pr op?@??m (4 br om)benzoyl ) hydr

a2| necar boxam i de;

s 610 1- Rinddidal Jrl ?r(gﬁe%{h?\r@[c%}!&\}fd%f(?évﬂu?aolﬁ’fs%g%kt?&ﬁér%\e)

hydra2|necarboxa
- bi sgronp édnastingwest hyl ) propyl ]-2-(3,5

di "E%'i%% ,sl?zf,?,%é{x ,ge?%yqugv‘:%?ﬁ}ﬁ 3 ?ﬂ;. t2 §| gtﬂ bonyl ) hyd
r azi ne@{(ﬂ?lkrm:n?qlaagyrd?rop)@hﬁdrai\he[carlboxamlde 0.2
mst hlg 3 &ﬂ%ﬂﬁ“fﬁ?gﬁﬁhv%#@gg%}g%%a&%e %gydr%igfé:faw%amide;

10 of Cizm M-Biphenpp4-icarbohd)-sigeund of Formual 11 is

b| s('i?'F(l"fﬂ‘l?é‘?'B‘?’r@fI}W‘I’BYHPQS‘H%‘T“Q’[’(’&““WQ?’hyI benzoyl ) hydr azi
necamk{qm adia(ﬂmuom%aeﬂ&l)gﬁipqu (‘[)fnaﬁhtﬂbmhl'draﬂﬂ%a%d’)kammée

b| s(% ('i fl'tUB‘Fet'JWe% M?P')bﬁf‘ﬂlbyl‘[]l 12- (2, 5- di met hoxybenzoyl ) hy

dr azpesh 8 MQ@&&%MM@
PCT/ US2008/ ooog’}zg’%p% A method of claim 1, wherein the

15 pammiltl1il igtrifivasomethyDgroppl] e HarthyibenzpWihydmzingpashaxamide;
t he i I I
11 Gy e e e PR S Bl ehe i imice
f evelN-[Vil rhigitriflorpmetyypeopyd-3s(2.5- 12. A nethod of claim

11, m%{h%k%eh%%ﬁcﬁgﬁ%fécﬁ%%xz{bn%dée' ectected fromthe

group consi sti acar | ‘Quanarito, Machupo,
Pi chiNfdlé; blsﬂmdluvsmetlm'@mb@yl]ﬂ-(&ét- hod of claim1, which

20 furt#19{]?r:a?gg%g,@_‘;,?{ag&e@a(;@ﬁm&eer| ng cidofovir, cyclic

cid ers, or prodrugs thereof . 14.
A melNHbd-bisgriflubentethydproppl 2€(|4 bmquifcylt@ok)hgdraimaamoxahlde

RO bR SRR S B PSR
-~ a 15N4emvsid(triflnoarchyl) pepeip2;(34- conpound of Fornul a |

bel O(Wr'neth?ﬁ%z@%&ydrgrgecaﬁ%oxﬁﬁﬁde IXINRE NR3) m (. SQ2)
25 ‘ N-[l,l‘-bis(triﬂuoromethyl)propyl]-2-(mesntylcarbonyl)hydraziﬁecarboxamide;
and |
N-[1,1-bis(trifluoromethyl)propy!]-2-(5-chloro-2-

methoxybenzoyl)hydrazinecarboxamide.

30 7. A method of claim 1, wherein the compound of Formual II is N-[1,1-

bis(trifluoromethyl)propyl]-2-.(4-methylbenzoyl)hydrazinecarboxémide.

8. A method of claim 1, wherein the compound of Formula II is N-[1,1-

bis(trifluoromethyl)propyl]-2-(2,5-dimethoxybenzoyl)hydrazinecarboxamide.
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R2 wherein 20 nis an integer fromO-6; in is an
integer fromO-1; pis an integer fromO-1; R is
waedsatad fromthe group consisting of H and aP&yi$2008/000529
99. WD 2008/ 147474 PCT/ US2008/ 000529 R2 is selected
fromthe group consisting of substituted or
unsubstituted phenyl, substituted and unsubstituted
garyl A nfeasitdriated, i B URSIhAIW £Ruret er oar y |
substituted or unsubstituted al kyl , substrtuted or
unsubstituted branched al kyl, and substituted or
16 szstetﬁdatosqram atwrat fd r&mhr&b&&% %trtswrﬁa icXe®r virus.
where R, and R2 conbine together to forma substrtuted
or unsubstituted C410 cyclic saturated het er oal kyl ;
[ [
D, RS B [N BE URARRE KK IRl PR
and further conprising co-admnistering a conbination
f cidofovir, B c 10, ci,dof-ovi_r esters
15 R ERTYST PRl Bl pherbinginiRa P koo dR EinBER,
conpkhsmhgcﬁTphmbauhmumh@aMmmumgE&pm&bbmiVsurr|er and
a pharmaceutically effective anmount of a conpound of
- Formula Il: 15 (FOR3 F" I I N-mRz FF R4 RL O
10 130r nAln@thbll of Waiat aivrhrcrﬂt)nhbriwmmet cd-adpsinisferingtidofovir, chitlic
is an |nte er from O-1; sel ected fromthe group
consT PG b?a'tﬂeétﬁﬁ Al '“gs "?03 sel ected fromthe
group consi sting of substituted or unsubstrtuted
g substituted and unsubstituted ar
1%ubs

irqemog dordhetreaiasnh ok prephylacsisof a yig épfsgrowor disease associated
subshibwiie @oebrrurgsé&aﬁtrwrﬁ%?q aartéraﬂeun&up@rféctl% S0 to a

unsubstituted branched d substituted or.

15 unsupynnghip eepd theseaf, o compgun cﬁoah@rébejawkyl s; or where
R1 and R2 conbi ne together to forma substituted or
unsubstituted C4-10 30 cyclic saturated heteroal kyl;
R3 and R4 are iHgiplebrent |§Fsel ected fromthe group

consisting of H and al kW 1ob
. F

wherein -

20 - nis an integer from 0-6;
m is an integer from 0-1;
p is an integer from 0-1;

R;is selected from the group consisting of H and alkyl;
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WO 2008/ 147474 PCT/ US2008/ 000529 or a

phar maceutically acceptable salt thereof. 16. A
w@basmeeut i cal conposition of claim15, wher ePEI/NS1088/000529

0, 1, or 2. 5 17. A pharnmaceutical conposition of

claim15, wherein nis 1. 18. A pharnaceutica

conposition of claim15, wherein mis 1. 19. A

phar @%eéeteb@alfroﬁlqn@g}%bs e&@mm Stsabsituted orwhﬁrb@ﬂ.rntemphéqyil
and nis 1. ‘E armaceutl cal conposition of

cl ai ﬁwblsgtutqme# enwb-‘ttw@e wbewhsdtuw apdunrpubstityted hateyoaryl,

sel e
5. [Zgi_bggtuter %ﬁ%ﬁ%tgl?tgf oet gitb?gelﬁlfzsgbslnfuteﬁ_liranfhed alkyl, and
bi s ( sutisfitutedroo resubstityted wpyﬂu}altgddwdphmqodkﬂaxam de; 15

N- .

1, [1 BT ks Ry it sambing f‘}gﬁtP%’ﬁ‘iz fom 2 spbstipteor sk Os e, Syt
)hydCﬁzkmaua&bdmmnm&gl 2-(1 ,1

' - bi phenyl - 4-yl carbonyl)-N-[1, 1-

bi s( iSfSPIG@F(bé@D FReIZr PP Sjtlhgfdﬂézhd@bdr boxam de; N[

1,1- § £2- (1- napht hoyl ) hydr azi

necapt§§ %kH&ﬁg??%Q¥aB§s8Eé%% ‘2-ylcarbonyl)-N-[1,1
20 biamd iurthérlcumpoﬁeg torhdministeying hy@nlazatmewépboﬁoam agelic

L By ¥l S %’;}T’S’d’“%s N7T2%2- (4- met hyl benzoyl ) hyd
ra2|necarboxan1de,

1% eéa?d zlégrz{cfgjt%gl@[xn%gggor) c%mpp Q/mé a pha Za&%{) ca‘il c!e};tgglgr azl
1, 1- bdraértand b ipharmaoeitibylly)effectpwglaimodnt(af atempound of Formula I1:
di met hoxybenzoyl ) hydr azi necar boxam de; 25 N |
1,1-bis(trifluoromethyl)propyl]-2-(3,4
di chl orobenzoyl ) hydrazi necar boxam de; N-[
1,1-bis(trifluof ylgpropyl ] -2-(4-bronmobenzoyl) hydr
azi necar boxani de; | N-| 3
1,1-bis(trifl
hydr azi necarb
-bis(trifluoro | Raropgl 1-2-@3,5 30 -

di met hyl benzoyl) h dra2|necérboxan1de Nrihula 11
1,1-bis(trifluoronethyl)propyl]-2-(nesitylcarbony!)hyd
ra2|necarboxan1de and N-[

1,1- Wh@FWrifluoronethyl)propyl] 2- (5-chl oro- 2-

et hpyydneegylndhyelbazi necar boxam de. 101 WO

2008/ 147474 PCT/ US2008/ 000529 21. A pharnaceutica
conp®df ebiiteger Ee0nh: 15, wherein the conmpound of

For

1, ITN! igs%l%?dfuffdgcﬁ]g};ree rouP Opr)]?lcs)tpl) (ijZan(d4a"%t hyl benzoyl ) hyd
razi Re@é?lb@%hfﬁ)ld dghe gromconmstmaqfﬁabﬁémwmlun@m@dm enyl,

KI [ claim sllﬁstltlwg(?&% \H]Sltl&ﬁtu@e‘ﬂ%%@st%teg%ﬂﬁsﬁ‘b&1lutéds

1, 1- bi s( thetefrdandr sbetithigdl ))purtsplyﬂtl}m@ a(IQ'ISSutHstiwbth oxyrisebstioyed

1) hydr azi @?n%ﬁ%cpeﬂ nln%e gbstl\g\\ﬁed (ﬁ L?l ?e%l{l'ﬁsa%?}‘ated

conposition o urt er conprises

C|dofOV|nwcbyﬂhpdkﬂs

_é4-isopropylbenzoyl)
de;| ﬁ 1,

or where R, and R; combine together to form a substituted or unsubstituted Ca.10

cyclic saturated heteroalkyl;
R; and Ry are independently selected from the group consisting of H and alkyl;
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cidofovir, or salts, esters, or prodrugs thereof. 10
24. A pharnmaceutical conposition conprising a

w@basmeeut i cal |y acceptable carrier and a  PCT/US2008/000529

pharmaceutically effective anmount of a conpound of
Formula I: H3C(H2ZOn CF3 F3 X . NRA Q NRI (NR3)m
(SX2) R2 15 wherein nis an integer fromO0-6; mis
an i pt £ARkmhdeaiitally heceplableSaltthetedf €ger from0-1; 20 RI
is selected fromthe group consisting of H and al kyl ;
R2 is selected fromthe group consisting of

ubsti d : tytuted and
i e e e AR p e
heteroaryl, substituted or unsubstituted al kyl,

o sbal s S HARORb Y BBndssRedfath [V co™or ™

unsubstituted unsaturated cycl oheteroal kyls; or where

. and ,R2 conhine _togeth to.,forma substituted or
R e R L T o o
is selected fromthe group consisting of H and al kyl ;
or a,.pharmaceuti cal.l.y- eptabl e salt.thereaf, and
190t AR Tce S st SOTR B e ol By 140
salts, esters or prodrugs thereof. 25. A conpound of
Formula I1:

28 FoiPERsgesoeEs BmoFP e nwSiFiaghs cortropTbotEormia
I S ap skiB&EPR6m tKeOgodly consisting of: ‘
2-[2,5;bis(2,2,2-triﬂuoroethoxy)benzoyl]-N-[ 1,1-
bis(trifluoromethyl)propyl]hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(4-tert-butylbenzoyl)hydrazinecarboxamide;
2-(1,1’-biphenyl-4-ylcarbonyl)-N-[1,1-
bis(triﬂuoromethyl)pfopyl]hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(1-naphthoyl)hydrazinecarboxamide;
2-(1,1 ’-biphenyl-2-ylcafbonyl)-N-[1 ,1- |
bis(trifluoromethyl)propyljhydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(4-methylbenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(2-naphthoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(2,5-
dimethoxybenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(3,4-
dichlorobenzoyl)hydrazinecarboxamide; .
N-[ 1 ,1-bis(trifluoromethyl)propyl]-2-(4-bromobenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(4-isopropylbenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(3,5-
dimethylbenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(mesitylcarbony!)hydrazinecarboxamide;
~and

N-[1,1-bis(trifluoromethyl)propyl]-2-(5-chloro-2-

methoxybenzoyl)hydrazinecarboxamide.
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Rl. is selected fromthe group consisting of H and

al kyl; R2 is selected fromthe group consisting of
wammstli4t ed or unsubstituted phenyl, 20 subspeT/usmds/000529

and unsubstituted aryl, substituted and unsubstituted

heteroaryl, substituted or unsubstituted al kyl,

substituted or unsubstituted branched al kyl, and

substituted or unsubstituted unsaturated

cycl oheteroal kyls; 25 or where R and R2 conbine )
2}.0gef phprmageytisalrompatitesof elatme 5, arhereinsthp sempaind @f Earmuda 11 is

Cyc| i ( at: |_ ) . .

e R PRRR A it AR Rainccaroonpmige.

and al kyl; 30 or a pharmaceutically acceptable salt

her 3 2] ai . i i : .
24, R By SRR S o R p T EisBu: S igHnuta s
c onpis ihd -tod(trfluaromedty))prolpel 2@, SrdithethaBybeAzoyhhypdramink cafboxamide.
claim25, wherein mis 1. 5 29. A conpound of claim
25, wherein mis 1 and nis 1. 30. A conpound of claim

225, Mbphireiacedtiosl comppsitisitofetaitrd s muhieh furthéscoamiriees cidbfovir, cyclic

from, the gro consisting of: 1

o D Ridoriie s SRS pr B Mese i benzoyl 1 N[ 1, 1-

bi s(trifluoronmethyl)propyl]hydrazi necarboxam de; N[

1,1-bis(trifluoronethyl)propyl]-Z-(4-ter1-butyIbenzoyL
zﬁ'hyd‘? gg?rﬁgegplﬁﬁl)ggwp% 101 Comprising a pharmaceutically acCeptable carrier and

2- ( 1a ghardhdeigamy effedtive amb@ %k i cdvhpouhd df Formula I:

bi s(trifluoronethyl)propyl]hydrazi necarboxam de; 15

N-[

1,1-bis(trifl hyl )gg.opyl ] - 2- (1- napht hoyl ) hydr azi

necarboxanideygg?%g%l'- ?%%enyl72-ylcarbonyl)-N-[ 1,1-
bi s(trifluoronmethyl)prdpyl]hydrazi necarboxam de; N[
1,1-bis(trifluoro vyl )wropyl ] -2-(4-nmet hyl benzoyl ) hyd
NR

razi necar boxam de; N[

4 .
1, 1-bis(trifluoromethyl)prppyl]-2-(2-naphthoyl) hydrazi
necar boxam de; 20 N[ '
1,1-bis(trif|uoronethy;5 opY g 2- (2, 5-

di net hoxybenzoyl ) hydr aZP necar bexam de; N[
1,1-bis(trifluoromethyl)propyl]i2-(3, 4-

di chl or obenzoyl ) hydr azi necar boxa '§j; N-[

1, 1-bi s(trifluoronethyl)propyl]-2:(4®bronmobenzoyl ) hydr
azi necar boxam de; 25 N[ \b4
1,1-bis(trifluoromethyl)propyl]-2-
hydr azi necar boxani de; N [ (S
1, 1-bi s(trifluoronethyl)propyl]-2-f3,5-

di met hyl benzoyl ) hydr azi necar boxanyde; N[

1,1-bi s(trifluoronethyl)propyl]-R:(nesityl carbonyl)hyd
razi necar boxam de;

- i sopr opyl benzoyl )
OZ)p

wherein

n is an integer from 0-6;

m is an integer from 0-1;

p is an integer from 0-1;

R, is selected from the group consisting of H and alkyl;

R, is selected from the group consisting of substituted or unsubstituted phenyl,
‘substituted and unsubstituted aryl, substituted and unsubstituted heteroaryl,

substitﬁted or unsubstituted alkyl, substituted or unsubstituted branched alkyl, and
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and 30 N-[
1,1-bis(trifluoronethyl)propyl]-2-(5-chloro-2-

waoreaoRaxyubenzoyl ) hydr azi necar boxam de. 104 WO PCT/US2008/000529

2008/ 147474 PCT/ US2008/ 000529 31. A conpound of claim
25, wherein the conpound of Formula Il is N[ 1,1
bi s(trifluoronmethyl)propyl]-2-(4-nethyl benzoyl)hydrazi

necaghRyamEdde unsuﬁst;’aﬂed !ﬁlsﬁtﬂm%ﬁgoﬁ’é&r@ilﬂlm 25, wherin
t he conpound of Forrmula Il is

bi s ( ©¥ Vhare|Br giidRarpmpine tngsthgrioform aauhm@ﬂ 95 W3sHRHAERA Gehy
dr az p g PRt Retifoalkh D
. Ry is selected from the group consisting of H and alkyl;
or a pharmaceutically-acceptable salt thereof,

and further comprising cidofovir, cyclic cidofovir, or salts, esters or prodrugs thereof.

25. A compound of Formula II:

Formula I]

wherein

n is an integer from 0-6;

m is an integer from 0-1;

R is selected from the group consisting of H and alkyl;

R is selected from the group consisting of substituted or unsubstituted phenyl,
substituted and unsubstituted éryl, substituted and unsubstituted
heteroaryl, substituted or unsubstituted alkyl, substituted or unsubstituted
branched alkyl, and substituted or unsubstituted unsaturated

cycloheteroalkyls;

or where R; and R, combine together to form a substituted or unsubstituted Ca.10

cyclic saturated heteroalkyl;
R3 and Ry are independently selected from the group consisting of H and alkyl;

or a pharmaceutically acceptable salt thereof.

26. A compound of claim 25, whereinn is 0, 1, or 2.
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27.

28.

29.

30.

A compound of claim 25, whereinn 1.
A compound of claim 25, wherein mis 1.
A compound of claim 25, whereinmis 1 and nis 1.

A compound of claim 25, wherein the compound of Formula II is selected from
the group consisting of: |

2-[2,5-bis(2,2,2-trifluoroethoxy)benzoyl]-N-[1,1-
bis(tr.iﬂuoromethyl)propyl]hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(4-tert-butylbenzoyl)hydrazinecarboxamide;
2-(1,1°-biphenyl-4-ylcarbonyl)-N-[1,1- |
bis(trifluoromethyl)propyl]hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(1-naphthoyl)hydrazinecarboxamide;
2-(1,1’-biphenyl-2-ylcarbonyl)-N-[1,1-

bis(trifluoromethyl)propyl]hydrazinecarboxamide;

-N-[ 1,1 -bis(triﬂuoromethyl)propyl]-2-(4-methylbenzoyf)hydrazinécarboxamide;

N-[1,1-bis(trifluoromethyl)propyl]-2-(2-naphthoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(2,5- '
dimethoxybenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(3,4-
dichlorobenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(4-bromobenzoyl)hydrazinecarboxamide;
N-{1,1 -bis(triﬂuoromethyl)propyl] -2-(4-isopropylbenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propylj-2-(3,5-
dimethylbenzoyl)hydrazinecarboxamide;
N-[1,1-bis(trifluoromethyl)propyl]-2-(mesitylcarbonyl)hydrazinecarboxamide;
and

N-[1,1-bis(trifluoromethyl)propyl]-2-(5-chloro-2-

methoxybenzoyl)hydrazinecarboxamide.
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32.

A compound of claim 25, wherein the compound of Formula II is N-[1,1-

bis(trifluoromethyl)propyl]-2-(4-methylbenzoyl)hydrazinecarboxamide.

A compound of claim 25, wherin the compound of Formula II is N-[1,1-

bis(trifluoromethyl)propyl]-2-(2,5-dimethoxybenzoyl)hydrazinecarboxamide.
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