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There remains a need for new treatments and therapies for bacterial infections. There
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is also a need for compounds useful in the treatment or preventibn or amelioration of one or
more symptoms of bacterial infections. - Furthermore, there is a need for methods for
modulating the activity of the elongation factor EF-Tu, using the compounds provided herein.

In one aspect, the invention provides a compound of formula I:



SNR3 RBR3B RBR3. i RBRR3 R3 SR NNR2a
NSRIRS-NO ORZ INSRSE RS RSI NNNRa O O
wod@7MkR4h S R12 |, In yet another aspect, theCT/US2007/012768
i nvention provides a conpound of formula Il: R G.i
NA S/ NNN."I0H NS HNO ~7 HNC S : , HNH
O-N_NNHOO Il In still another aspect, the
‘invention provi des a ~conpound of fornmula Il11: WO
2007/ 142986 PCT/ USZOOZ/ 012768
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In still another aspect, the invention provides a compound of .fofmlila HI:
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aspect, the invention provides a conmpound of formula
IV. " - GJ nN-A SNSSN"'/OH NSHN HNON
NNH O

III.

1V.

In another aspect, the invention provides a compound of formula V:



NO NH.OSO 1IV. In another aspect, the invention

provi des a conpound of fornmula V: WO 2007/ 142986
wean/we2e07/ 012768 4 RL N -Rla . S/ N S R2bPCT™MUS20M7/012768

HNOO. HNSNH ONN NHOIn another aspect, the

i nvention provides a conpound of formula VI: R3 RSN

3RBRB RB3SS NY S NIONS5-N R3- RO
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R12 . VI. WD 2007/ 142986 PCT/ US2007/012768 5 In yet
warerhe9saspect, the invention provides a conppCmtsmwh7/012768
formula VII: RS ~N N N'1ICHNSN HNO 0 HNS

-. NNHONO NHOSO VII. W 2007/ 142986

PCT/ US2007/ 012768 6 | n-anot her aspect, the invention
provi des a conmpound of formula VIII: "DAGQJ . R3 N
S~-NR3 R3 . - U :
In yet another aspect, the invention provides a compound of formula VII:




R3 RBSRa NSNRIRSS-NO OR3 , NRE RS R5 1| |
NONNN NORaO R\R4Ab SRI2 WVIII . In another

W@3@aeas298¢ he i nvention provides a nethod of trRet/USPOH012768
bacterial infection whereien the treatnment includes
adm nistering to a subject in need thereof a
pharmaceutically acceptabl e anount of a conpound of
~formula I, I, 111, IV, V, VI, VIl or VIIl, such that
t he - bacteri al infection S treated. |n another .

~ dnpaether aspsct, Hiedny eipnprovidge 8 campeundaf Sirmula¥iling an
EF- Tu associ ated- state wherein the treatnent includes
adm ni stering to a-subject in need thereof a , '
pharmaceutically accepta anDunt of a conpound of
formula I, I, LI, IV, /V, V] | VI11l, such that

“'the EF- Tu aSSOCIa ed st téjl Trid é?é@ tn still . :
.anot her aspect,. 6n provides a nethod of
treatlng,_lnhlblti . preventing the activity of
EF-Tu in a subject eed thereof, which includes

“-radm nistering to e#slbj ect a pharmaceutically’
accept abl e amount of Ja conpound of forrmula, I, I, I,
TV, VvV, VI, VIk | n, one enbodi nent, a
‘bacterial infectl {ed in g subj ect in need
thereof. . WD 200 /142q 6 PEIL/ US2 7/012763 7 In

' ' [ A nmet hod of
act'i VI ty of

bacteria in a subjec [ i chRf ncl udes

adm nistering to :

-accept abl e anmount

S I I B VAR VAR I R3VIII vvherelrks ound
interacts wt target in the life cycle t he
“bacteria. In.one\enbodi megt, target- is E
. \N
- _N
R4a/ \R4b

Vi1 .

In ar_x'oth‘er',aspect, the invention provides a method of treating a bacferial infection
wherein thé treatment includes administering to a subject in need thereof a pharmacéutically
accépﬁble amount of a compound of fofrﬁula L 11, IIL, IV, V, VI, VII or VIII, such that the :
bacterial infection is treated. |

" In another aspect, the invention provides a métﬁod of treating an EF-Tu associated-
state wherein the treatment includes administering to a subject in need thereof a
pharmaceutically acceptable amount of a compound of formula I, I1, III, IV, V, VI VII 6r
"VIII, such that the EF-Tu associated state is treated.
' In still another aspect, the invention provides a method of treating, 1nh1b1t1ng or
preventing the activity of EF-Tu in a subject in need thereof, which includes administering to
the subj'eét a pharmaceutically acceptable amount of a compound of fofmula.I, I, IiIA v, v,
VI, VII or VIII. In one embodiment, a bacterial infection is treated in a subject in need
thereqf. . -



I n anot her aspect, the invention provides a nmethod of
treating a bacterial infection in a subject, wherein
W bh@7t14298¢ ment i ncl udes adnministering to a subP@DUS1N7/012768

need thereof a pharnmaceutirtally acceptabl e anount of

a compound of the forrmula I, Il, I, IV, V, VI, VII

or VIII, and a pharmaceutically acceptable carrier,

such that the bacterial- infection is treated..In still

anot her aspect, the invention provides a net hod of ,

in emﬂlﬁ@asae@ameenmtlonrme@flﬁm meoflpask &f treating, inhiitingpt preventing
the oy oS R 80 iR ed BB R RS RIARG Behe
'subjecttahmafmamsdhaallly adclcptablel qmount o\f7a cumpovhd ob foriruld I, ILALL IV, V, VI

Vit o G, AR oo RGBS LG8 et 5 2y BB bt
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. res [ d.t
inctua il R 1F % 19, 9L CF AR R Roflpe
phannabehﬂlcsa,llyCHccéplablb beaiarngdﬂnemr event| ng a.. bacterial
infection in patients using the conpounds.of the
i nvention or pharmaceutical conpositions, or kits

thereof . | n oneérafet Desdripionnfant TpverntionVi des
conmpounds of the fornula [:

’Ihls invention is directed to compounds, e.g., thiopeptide compounds, and
intermediates thereto, as- well as pharmaceutical compositions containing the compounds for

use in treatment of bacterial infection. This invention is also directed to the compounds of



RLGRZI NG/ SNR3 RBRR3 RB3NR33) SRSR3 R
Rea NNRea NSRIRSYNO UR3 . RBBNS RS NR5 N
wORMN7/1828 O 4a' NNR R4b S R12 | and phar nacereT/Us100y012768

acceptable salts, enaritiomers, stereoisoners,
rotanmers, tautoners, diastereoners, atropisoners or
racemates thereof, including.the pyridine N oxide
~thereof; ' wherein Ais selected fromthe group
consi sti ng of a bond, H, C(al kyl)

" the inventigupyricopapositions @Qedpckfy'arsyg?éq[atgrs of_tpg 9)@|ngaq1<p<ryfaftor EF-Tu. The ‘
‘ compoul(cﬁsréﬂe klz(xrtlcu(a?@tx_%%?% Y {r)terf?'\r% @th 4the ﬁ:fe%g(eQ)f bacterlaGh@in treating
or prevexg@nzg Npmgx)lal mfegpe:NRsplm(ngagmal cong(ttqma)ism(cmaj (yecgthh The '

present ity SRS plso S A ot B o i Ry Riblbfting EF-Tu

activitysial cetls cut for treatinpgsorgirevmting lashastdnag urféctidn in patients using the

compout R e e et eyl R bR

"It At aspey, theinmventidi@pddvides con{pbaﬁ@d oY fomuld I S
selected fromthe gr up consisting of H F, O alkyl,

N(RSa) 2, N+(10a) 3, Rsa)@(_Q)aI kyl; CO2H,
‘C(=0) N(RSa) 2, r@02- aI J._.A (O)(’O—DZ P(O)(Oalkyl)z
and a

' ~and pharmaceutlcally acceptable salts enantiomers, sterecusomers rotamers,
tautomers dxastereomers atropisomers or racemates thereof, including the pyridine N-ox:de
thereof, '

wherein . .

A is selected from the group consisting of a bond, H, -(CHZ)-? -C(alkyl),-, -(CH3)1.g-, -
[C(alkyD:]s-s-, -(cycloafkyl)-, -(aryl)-, -(heteroaryl)-, -C(O)-, -C(0)C(0)-, -C(0)O-, - '
C(OIN(R®-, -S(0)z-, -S(0)--S(O1NR™)-, -S(OINR™)-, -C(=-NRINR®)-, -
C(E=ENRYN(REHC(0)-, -C(=NRY)-, -C=C-C(0)-, -C=C-C(0)O-, -C=C-C(0)N(R8*‘_-; .



substituted nitrogen-containing heterocycle; Rais

sel ected fromthe group consisting of H alkyl, F,
wEoDH142982- al kyl , . -N(RI') 2, - OR1l, -(CH2)o-4-J epeidUusR4D912768

Rb is selected fromthe group consisting of H alkyl,

and F;, x and y are each, independently, integers from

0-10; Rl is selected from-H, -C(al kyl)2-J, -R4b. Rea

is selected fromthe group consisting'of H :

substituted or unsubstltut ed al kyl

& royreat ovegleytsd from ewwmeasylzg Oﬁﬂa [%(&erﬂz-edC(R“)(R")]x

O R Al CAR D S 1o, Bheiogy - -Gy -

(heteroard)-each, i ndependent ly, selected fromthe gr oup -
AR off whih et i, QA RS FRS:

| NR*HE(®YdlkyIRED;H, €(SO)N(R" Y, COgalkiyhP (@)@ P(O)(Sklkg)gfnd a |

wherein n is an |nteger

S“bSt“‘éﬁi%‘tf?%e“oWg’é‘\‘}E’r“&éﬁeFﬁéO%ycé“e 000, e.g., 1-500, 1,000,

0£00,. 3 000 0 1
PN LR S
mﬁb.&ﬂlaﬁ@-mfb H, alkyl, and R4b; RS is selected firom
t he dgroup consisting of H, CN, NO2, alkyl, cycloalkyl,
aitlis SORewd Hidm theRsraup Somdistingt of 1y alkyl] aed Bd fromthe-
group consisting of H -(alkyl)-, -(cycloal kyl)-

X aky hyesagh, inmnendenﬂhgﬁmege@%)mﬁd%l so cycli ze with
the atomto which R8 a is bonded to forma 3, 4, 5 6
R fﬁsﬁbﬁWdrfmnanél@H@ﬂ)zﬂs-&ronatl c or non-aromatic
I .
A e ALk ShT B ko oo TRl fing B HE SRR P*é“ﬁ?éu%sé‘m&éﬁkyh OH,
OR* @@@}R?@@(@W(RSFD@MQMR%@ sane or dlfferent and R9

wSel ected.fromthe group.con tln I 22 AN
R b Rt fube O abieal 1 8ha iyl o fe SR may
togeth&?foﬁh@(}-loramel{;'Ma is CH3. In anot her errbodl ment of -

formul a | R2b, R4db and R5 are H Rd4a is CH3, and R12 .
iR? ”Gré:bl&h \ﬁ(de@@nﬁk?dnﬂﬂ%&té?ﬁfbﬂﬂ&ﬁ@@?d@ﬂ&h@ﬁungafPhhalogen .

4b odiment, formula | is representedby a
OR %ﬁp ﬁgbz‘fornulall N--AS N N NN""//OHNS

"R Qelgctecg"rom the group consisting of H, and alkyl;

R* is selected from the group consisting of alkyl and -(CH;-CH,-0-)4-R®, wherein n
is-an integer equal to or averaging 1-60,000, e.g., 1-500, 1,000, 2,000, 3,000, 4,000, 5,000;
10,000, 20,000, 30,000, 40,000, 50,000, 60,000;

R5 is selected from the group consisting of H, alkyl, and R*®;
R® is selected from the group con51stmg of H, CN, NO,, alkyl, cycloalkyl and SOz-alkyl

R®%is absent, or selected from the group consisting of H, -(alky!)-, -(cycloalkyl)-
C(alkyl),-T, -R*®, wherein R% can also cyclize with the atom to which R®?is bonded to forma
3, '4, 5, 6 or 7-membered ring that is aromatic or non-aromatic and may contain one or more
heteroatoms, wherein the ring may be further substituted one or more times with substitutents

that are the same or dlfferent and

Ris selected from the group consisting of H, alkyl and CH,CO;H.
In one embodiment of formulaI R?® R and R’ are H, and R*? is CH3 In another

, embodlment of formula I, sz R*; and R® are H, R* is CHj3, and RZis CH;,-O-CH3.



HNSHNH ONN NHOS Il and pharmaceutically
acceptable salts thereof. 0 In another aspect, the
WO pooen¥2986 provi des a conmpound of the fornul a PCT/USAMY/012768
2007/ 142986 PCT/ US2007/012468 11 GJ AL R3 NS N
RBRRBR3 RBRRENRZI3RSR3 RR2b NNRa NSR3
R5-'"~NOO. R3. . S R. RS RBRI j W NNN Ra
O OR4a" N--%4b S R12 111" and pharmaceutically '
acceptabl e  salts, enantioners, stereoisoners,
A eRpkesembodiment, formula I is represented by a compound of formula II:

R4

and ﬁharméceutically acceptable salts thereof.

In another aspect, the invention provides a compound of the formulei III:



tautoners, diastereoners, atropisoners or racemnates
thereof, including the pyridine N-oxide thereof;.
wobh@raei298é R?a, R2b, R3, Raa, Rab, R5, R12, ApCTAUS2vd7/312768
have the neanings set forthior formula I; and ring L
IS selected formthe group consisting of cycloal kyl,
heterocycle, aryl and heteroaryl, all of which may be
further optionally substituted with -A-GJ. In one -
enbodi nent of fornula I, R2h, Rab and RS are H and
Raa is CH3. In another__ enbogPrefht of formula [,
R2b, Rab and R5 are H s CH3, and R12 is .
CH2- 0- CH3. | nranot herN odiment, forrmula Il is."
represented by ound of formula I'V: WO
2007/ 142986 PCT/US2Q07/012768 12 G J- n'N S'N N
KLcL5?0H N S 0-.00 HN S H NH ONHO gS IV - and
phar maceutical |y
‘'L, A G and J hav
I11. In anBf
conpound of th
PCT/ US2007/ 012

01|

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide
thereof;.
wherein _
- R® R® R? R* R*™ R’ R", A, G and J have the meanings set forth for formula I;

and ring L is selected form the group consisting of cycloalkyl, heterocycle, aryl and
heteroaryl, all of which may be further optionally substituted with -A-G-J. .
" In one embodiment of formula I1I, R?, R*® and R® are H, and R is CH;. In another
embodirnent of formula III, R?, R® and R® are H, R* is CHj, and R'? is CH,-O-CHs.

In another embodiment, formula III is represented by a compound of formula IV:



NNRa NSHNO "HNSHNH NN NHSO V werein
A-GJ is Rla; wherein R, Rla and R2' are each,
w0 pabeperssent |y, sel ected fromthe group consi seCnysSwh7/012768
H, substituted or unsubstituwnted al kyl, alkyl-aryl,
het er oal kyl , heterocyclyl, heteroaryl, aryl-
heteroaryl, al kyl-heteroaryl,. cycloal kyl, al kyl oxy,
“al kyl -aryl oxy, aryl oxy, heteroaryl oxy,
het er ocycl yl oxy, cycl oal kyl ox 1___a‘llm'.no,. al kyl am no, -

- arylam no, al kyl -aryl am\n' o, /aryl’am no, - '
het er oaryl am no, cycléﬁg?qﬂﬁﬂﬂ no, carboxyal kyl am no,
arlyl al kyl oxy and het®r6cycl yl amino; all of which nay
be further indeae&égf

wh

i ntly.substituted one or nore tines
wth Z1 and Z2; /-

. ein-z1l is alkyl, alkenyl; .
~-al kynyl, cycl oa®kyl#Ncycloal kyl - al kyl , . heterocycl yl,
heterocyclyl'al kyl [ aryl, alkylaryl, arylal kyl,
“aryl heteroaryl, hdteroaryl, heterocyclyl amn
al kyl het er oar yl
i ndependent | y
noi eti es which
i ndependently sel
aryl., - al koxy, arylloxy, tho
am no, al kyl amq##0; ﬁrylanino,
aryl sul fonyl, akkyl §ul fonam do, aryl sul Eonani do,
car boxy, carbal Re=s/ carboxami do, al kol)gar
al koxycar bg
cyano, keto, egter or Rpitro,-wherei.n each|of said -
-al kyl, al koxyHNapd aryl” Wp
- PCT/ US2007/ 01276& \ﬁan be urdubsti tuted
opt i onal | Py ndependent' N i |
noi eti es whi£h can be the 'shme.al
i ndependerit yy sel ected fromal ky . al Kynyl
cycl oal ky+7 cycl oal kyl - al kyl, >Hehe I, .
het erocycl yl al kyl, aryl, alkylaryl, aryla
-aryl heteroaryl, heteroaryl, heterocyclyl amno,
~al kyi heteroaryl and heteroarylal kyl; or ROand R a may
"together forma 3, 4, 5, 6 or 7-nmenbered ring that is
aromati'c or non-aromatic and y. contain one or nore
het er oat ons, wherein .the ring y be further , _
sdgthairpactioslty socepRbR saltsfiferatft h substitutents that
?%ﬁq{%ﬁg}%%g&i aggldg;lé\%rvg Q}gé mIe.'gnilcl)é’]sese“te 01%(1‘.1 lf‘or;?o;m&]; 1L

In another. aspect, the invention provides a compbund of the formula V:




I n anot her enbodi nent of the conpounds of the

invention, R is Hor CH3, and A-GJ together form
woooon4298gt her forma functional group sel ect eRCT/D82007/012768

the group consisting of OQ@30 OHOH NH2 NH2 NH2 " O

.-00" , 0, OOOHOH OHNH2 N,{ - - O- OH7\\
O0O0OO0O0O0, O—INO-I-Ir-O—I NH2C]—I Oo0O0O0OO
-0 O NH2 CFi ~‘-O—IYN'NO—|: Hp 0, 00, 0 S~--~
OHOO _/-NH2 NH2 01/ 0 ,~'O.,O 0. W

2007/ 142986 PCT/ US2B07/ 012768 15 H2N . OH NH2 NH2 NH2
o, 0, 0.00 C]—IN___QAL%LJ OOOO OOOR.

OH OH O _/-NH, \/

S /N

v

wherein A-G-J is R ’

wherein R', R"? and Rza are each, independently, selected from the group consisting of
H, substituted or unsubstituted alkyl; alkyl-aryl, heteroalkyl, heterocyclyl, heteroaryl, aryl- |
heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, hétero'ai'leXy, :
heterocyclyloxy, éycldalkyloxy, amino, alkylamino, arylamino, alkyl-arylamino, arylamino,
heteroarytamino, cycloalkyiamino, cérboxyalky]amino, arlylalkyloxy and heterocyclylamino;
all of which may be further independently substituted one or more times with Zl and Z?;
wherein Z'is alkyl, alkenyl alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl, |
heterocyclylalkyl aryl, alkylaryl, arylalkyl, arylheteroaryl, heteroaryl, heterocyclylammo
alkylheteroaryl, or heteroarylalkyl; wherein Z' can be independently substituted with one or
more of Z> moieties which can be the same or different and are tndependently selected;
wherein Z2 is hydroxy, alkyl, aryl, alkoxy, aryloxy,l thio, alkylthio, arylthio, amino,
* alkylamino, arylamino alkylsulfonyl, arylsulfonyl, alkylsulfonamido arylsulfonamido,
-carboxy, carbalkoxy, carboxarmdo, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,

- arylureido, halogen, cyano, keto, ester or nitro; wherein each of said alkyl, alkoxy, and aryl



NH2 2N DSO' "pHOH OHANH2 OHo -0 -0 ~ N OHNO
.00000 ~~-CHOH NH2 OOO0O- H OO NH C OH
W@2@O7/189%2 H QyOH 0 OH O O O <S- NH2 O ~O ' PCT/US2007/012768

te"''a. OHO0O OH ~CH 0 019 WO 2007/ 142986

PCT/ US2007/ 012768 16 O OH OH 2N ~. ~. & . 0 OH 0 of f
~OHOH ~No OHHN O OH J\NN ~-NH2 N OFi .H2NOHN O N
>\ 0 _OWA _0.." OOH2 OOHN--~_NNHoO .0

can be unsubstituted or optionally iﬁdependently substituted'with one.or more moieties which .

can be the same or different and are independently‘ selected from alkyl, élkehyl, .alkynyi,

cycloalkyi, cycloalkyl-.alkyl','heterocyclyl,, heterocyélylalkyl, aryl, alkyla;yi, arylalkyl,
arylheteroaryl, heteroaryl, heterocyclylamino, alkylheteroéryl and heterc;arylalkyl;

’ o .ho.r Rl and,R"f may. togéther form a 3,4,5,6 or 7-membered ﬁng that is arorﬁatic or |

non-aromatic aﬁd may contain one or more heteroatoms, wherein the ring may be ,furiher |

. substituted one or more tlmes with substltutents that are the same or different.

' In one embodlment of formula V; R®is OH. _

"In another embodiment of the compounds of the invention, R'is Hor CH;, and A-G-J

togefher form' H, or togther form a functional group selected from the gioup consisting of

/
O




ON\H2Z HCNN OO, Oand N NN 0. In another
enbodi nent of the conpounds of the invention, R is H,
w@anw7A4288¢) R13 , togther forma functional grecpUS2007/012768

selected fromthe group consisting of O r' 0 R13 WR13
AR13 NNR13 /'"---R1I3 RI3 R13 11 11 u OOOOO0OO0O0O-
OHOT R13 R13 O and 0 wherein R13 is selected from

the group consisting of-hydrogen, hydr oxymet hyl , and

am ponet hyl or. fromthe group consisting of. . WO

WB PCT/ US2007/ 013768 17 OH OH NHN ., ~tOH NH
H2 N OH ﬂdﬂdj/.ibl/\ﬁ HO . “NH;
NHOH@/Gé\_lg@ N. OH N W
-+ % |

o) , .., 0
. ) o . o
. . ' OH
., O o o)
-g\(\/\(o sé(/\/\ - —< _
o . 9. Ko ) s o [} s
fe) o O OH-
o OH o ) ~QH :
— - NH,
. 3 X ,sf
a v"‘l_ . ‘111.. B . . HzN . ‘t":. .

N oH - OH ~OH NHy
7 e 29
S -




HIJIQ\~OHO"y hOH~04 Oj CHNNH/"'N NH2 "h
OHNHz "h aXNs O- N ~NFt OH ~ ,HAl OHMOHd OH OH
WOR007Me98H HZN OH OH O OH OHy N O OH O . OPCHUSHOD/O2768

NF Z OH HO OH NFh OH, 0 , 1\O 2007/ 142986

PCT/ US2007/ 012768 18 NHz OH O NH2 OH/ OHNH OHO
NOw, CHN NOOHNH, OHNNHyYy - IJ HN~/ n O
"OHHOOH N-- CH '"4n0Onti: ~OONHz OCH

.J(

..I;izN...O '. '
FOLOIOT 30T
mm "\< N\\’NH Q;O "

@OH

] T (O
¢ 3“@ < <
m " ’\O ""—L \ - 4 ’\O-
. ' . ' N N : -
) efe
‘ ','””\< . .
In another embodiment of the éo’mpounds of the inﬁention, R'is H, and A-G-J

2

togther form a functlonal group selected from the group consisting of o

. H o -
) O s O

and

R13

o-,o o

J"J\H)\Rw . %R“"

wherein R”’ is selected from the group consisting of hydrogen , hydroxymethyl, and

amino_methyl or from the group consisting of:



H2ZN N, OHN J -1'ti OOH 0.y " OH'" HNO HH ™

LP2\ OHOHO OOHOH OHNI , OH 0, h{zN, O\ O
wanw7/10298n 0 OH ; wherein n is an integer equBCTS20r/012768

averagi ng 1-500, 1,000, 2,000,'3,000, 4,000, 5,000,

10, 000, 20, 000, ' 30, 000, 40, 000, .50,000, 60,000. In

anot her enbodi ment of forrmulas | or |11, the core
pyridine functionality is of the follow ng N oxide
formula: .nnnr R3 N R3 .nnn,n ' |n one enbodi nent
of the co ds of he |nvent| on, vvherrilJ is not F, J°
yonded Oo n anqgt h nmbodi V\he OH
A Q{\‘la Ra isaf PM?I\enbod T
f%rnu 1, IIIOHIVandV(l cluding> 5, .0 ,
eut| aIIy WD 2007/ 142986 PCT/ US2007/ 012768 9
tabI e I ts t her eof aSszeI I as enantM_prrers
ot Ot au t &r eo OH
tro |s rmzor erat 63 t Hex eoy, fﬁ"&lu M

N- pyri di ne- oxi dés thereof) *are Shown bel ow'’n Tabl A »
and Table B, and are al so considered to be "¢ ounds
/\%t\mze i\pvention. " THE congpunds oﬁ/the inveéntion are
| so ref%Zz,@_pI g hepel n)”ctg("antl ss" an TU
™ Onhi bit ) %“yet\ andt heo as the i ozr; < N
prowdesac,qrrpound of theforrmla Vi: .RBRSN 3 T

f/“ L oM , OH ‘
/\/ /\)\ N4 ""%/\/\-«o NS K

Ed -9 b

L]

NH, - oH | Hy |
““L/\/\(\oH, H?”Mm, g o/\\g 3 \/7?\0“ %/\j\/'Nw



V2%

. sub tl,tfue ts bR
;\,(%f’r O) [

RESSN N SRERRR-NO OR3 SRS R5 RSN NONN
Rea O O Rda Rdb R12 VI and pharnaceutically
w@eweptakd e salts, enantiomers, stereoisonmers,PCT/US2007/012768
rotamers, tautoners, diastugreoners, atropisonmers or
racemat es thereof, including the pyridine N oxide
t hereof; wherein R is selected fromthe group
-consisting of (R )2, N(R)-A-GQJ, and .
-(heteroaryl)- A-GQ J; Ais a bond or is selected
t he groupchllshstlng of H(O:; “O&LO-, -
, -9 (RS@Q -S( ) 2NH, - S(O)

2N(Ra) -, “NH,
X i REH) cf~ T andi
=C- ( “hc_c- A0 G, - C=C- 64O N( Réa) _: ,
V\D 2007/ 142986 PCT/ U82007/ 01 768 20 G .is- absent,
[ C(Ra) (Rb)] gg*

Ra IR

s selected fromthe group’
)-, -(heterocycle)-, - .
_each of whi chyhas 0-4

ted.fr tre group
ﬁe(é)m/ﬂ /\/ﬁ(

“

-1 : & (F
N(Rsa) - TC(Ra) (Ro)]y=, or

-.cansisting .of -(cyclo
(aryl)-, and -( eteroar

C(Ra)(Rb)]x o(BA~Cp Ra) - C('Ra%(ﬁe)

- O - [C(Ra)(Rb)]X O[C(Ra)(Rb)]y-- -C(O)-
(N(Rﬁ ‘Ra) (Rb)]y}p-, or is-select d4 om t-he group
consi - (eycl oal kyI ) N etdrocycle)s

'TS) , roaryl O) (cycl yl )-_F,h ~0OH

"l{\.-/g(&g-(he'terocy ) C(O) (aryl)- ,f'
-C(O - (heteroaryl) each of which has O
" substgtuents;

T e K i?%

, o - , o
L g\(\)\\m %Q \/\é\m & g OH f\(\}\OH
S o ' o Oxn
. NH - OH, o) , HeN J , . , and

v O;/*- nCK

wo
"'OH  :whereinnis an mteger equal to or averaging 1-500, 1,000, 2,000, 3, 000,
4, 000 5,000, 10,000, 20,000, 30,000, 40, 000 50 OOO 60,000.

In another embodiment of formulas I or III the core pyndme functionality is of the

following N-oxide formula:

R3

In one embodifnent of the compounds of the invention, whén-J is not F,J is bonded to
O or N. In another embodiment, when R® is not F, R* is <(R");.
Preferred embodiments of formulas I, II, III, IV and V (including pharmaceutically-



J is selected fromthe group consisting of H,
Cl- 4al kyl, hal ogen, Cl1.4al koxy, hydroxy,' am no,

worenweA4286 di - G 4al kyl am no, tri d 4al kyl amoni BeF/US2007/012768

N(R8a) C(O d . 4al kyl , CO2H, 19 C(=0) N(RSa) 2, CH2CO2H,

CH2C(=0O) N(R8a) 2, C2- Cl. 4al kyl, C(O) CLl. 4al kyl,

P(O(OH)2,. P(O (0O Gid4alkyl)?2,

Co. 4al kyl ene- (cycl oal kyl) and. :

C0. 4al kyl ene- (heterocycle) whi ch heterocycle may be
acceptahlp salis thereqf.gs pvall anenantampss, SereolsorTy. roMeH. HUFs,
dlasterggﬂéfsséﬂ(r% &Bex@or ?Aé:'éw ateg':fher% %cl@ﬁ% g%?dme %{Eﬁ& Fhereof) are

IS Se rom:t
'showng:ebwp irc'baldde s’t amgTdﬂe B, and ks alsaeahsidered to hes“cc»nmogndﬂr fthe

are eae ndepe dentl select each '
1nvent18 Rr. uﬁ% ﬁglgp{p% t{x eI v% %s ferreﬂitg herem as antlblotlcs and~

| “EF-Tu dgpessent | y seI ect ed at each occurrence from H,

kyl supstituted with J, and Rib. R2 i droe
S Sk mRgpher asptto v BLioR R OVides ool Batem aQ’T
C3- 7cycl oal kyl Co 4al kyl , aryl Codal kyl, or a reS| dge

of-the formula: R3 R3 Rea Feb R3 R3 R3.Ra is
sel ect from Rhe group consisting of H, Cl.6alkyl,

oH OR' O)R4a OC(O N(Wa)2 and N(R8)2; R2b is H
or Cl-6al/ yI -R2a and R2b taken in conbination form
an oxo 08| i hlo group; . . . WD 2007/ 142986

PCT/ US2007/012768 - .21 R3 and R12 are each,

[ ndeg%ndent |y, selected fromthe group consi st i ng of

A AR -G J, and N(Rsa)2; Rda is selected -
fromthe ) congi stinB, of Hand alkyl; Rob is

sel ect edh{( ’) he/Grogp consisting of al kyI and

¥ Yn-RX whereiff n$is an |nteger of .
’ _ ﬁ/ 0) .
, PO 20, 000 30 00R;40, , 5.0, 000, or '
ol nean of- a-plurality of integers having

.1,000, 2,008-N3, 0p0, 4, 000, 5, 000,
OOO 40, O , 50000, or'60,000; R5
t he gsoup consi stijng of H, alkyl, -and
fromr®he group on5|§d| ng of H
' /and ~SO2- Cl. aI kyI Rsa is

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide

thereof;

wherem

" Ris selected from the group consxstmg of N(R! )2, NR"H-A-G-Q-J, and -(heteroaryl)— -

A-G-Q-J;

-C(O)N(R®3)-, -S(0);-, -S(0)-,-S(0)2N(R**)-, -S(OIN(R?®)-, -C(=NR*)N(R®)-, -
'C(=NR8)N(R83)C(O)—, -C(=NR?)-, -C=C-C(0)-, -C=C-C(0)O-, -C=C-C(ON(R?®?)-;

Ais abond oris selected from ihe group consisting of -C(O)-, -C(O)C(O)-', -C(0)O-, -



6al kyl substituted wwth J, and Rob, or two Rsa

resi dues, taken in conbination may forma saturated,
wop®atess ed or aromatic ring having 3.to 7 riPQI/ESINB012768
which ring may be substitubed 0-4. tines; and RO is

sel ected fromthe group consisting of H, alkyl and

CH2CO2H, Certain conpounds of. Formula VI .include those
~corrpounds |n V\/nl ch R2 is a residue of the formula:.

R3 R3 Rka is selectedfro theC%R(]%
d&n&a@snb gels«ﬁtethromﬂsegmw comtmemzfa ® Ral x-

o RN I enibon

forman 0xo0. .
[CRH B ognmqjectedsﬁpm thetgn@rp mptmg of - (si'clp@lukﬁl)l-,a(lwemcycle)- -

o SRR SRR B e D, ool
© .\ is siskniseltttod fromo thequruls cornsistingi af RCFR)R [CEIRAN e, FB(0)--
a 4 a R1 S . X '
e e O ET A e G e Lo e o -CCO>
L b e e
ety e v e i RSt G egloc e eaior
(aryl)-ozfndct@j)lggteféakﬁ& Céacilca‘fc\lvmah haxé 0-4QubStiRBSRNT ; and i's

O her unds of For nul

\ isjsplertsderom d@g@@hﬁeuﬁﬁr@g ¢f Feaplirly Relogem, P4 Apllgxy, hydroxy,’
ammtht])no @J}d &-¢l iﬂ%l'ﬁnﬁb%nb Q@Aﬁ%@\ {1 J ,NI( M)Ct@ﬁ?l-«tgﬁtryl CO.H,

uncti on rom

| C(—O)mni%s Otg @, @Hsz“O)NfRSGi CO»©1GaByD CWIM}’WEOH)L

PNy e S BT S eSS

heterocycle may be substituted 0-4 times;

R? is selected from the group cons1stmg of H alkyl, F, CO;H COs-alkyl, -N(RY,, -
OR!, -(CHy)o+-J and -R*; :

_R is selected from the group consisting of H, alkyl and F;
pis 0 1,2, 0r 3 '
X and y are each, mdépendenﬂy selected at each occurrence from integers from 0-10;
R!is indépeﬁdéntly selected at each occurrence from -H, alkyi substituted with J, and
'R4b. 4 ' . : ’
.' . R? is hydrbgen, Ci.ealkyl, hydroxyCH;alkyl, CisalkoxyCyp.saikyl, C;-7cycloalkleo- )
aalkyl, arylCoalkyl, or a residue of the formula: ‘

. R3 R3 )
R3, R

| —R3 |

s -
R3_R:-

b

R*is selected from the group consisting of H, C;.¢alkyl, OH, OR4a OC(O)R‘4a
OC(O)N(R**), and N(R**),;
R is H or Cjsalkyl, or R* and R® taken in combination form an oXo or imino

group,



OH JOH Q- Ns""AHZNOHNHNHR OH-,/--0 O-""NH O
OO0 HONOHNHL2 - f N2, N2 00O0O OOHN-2
W@R00DHH296 0 0 0 WD 2007/ 142986 PCT/ US2007/ 012788I/UB00012768

OOH O+ OH OGS --NH2 NH21H2N ~O SOH OH OH NH2 R~
OH0o0O0O N ~~ONJ OO" OHfir. .~—-~—~~p -. .
0OO0,~CHOCH N2 0000 O O/-CNH NH2 O ~. O-i,

OH “O,NH HOHO -OH O 00 NH2 O~ O OH 0:00

R® and R”‘ are each, mdependently, selected from the group consisting of H, halogen
OR™, -G-J, and N(R®®),; |

R* is selected from the group consisting of H and alkyl ‘ : .
R* is selected from the group consisting of alkyl and -(CHz-CHz-O ),,-R , wherein n

. is an integer of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40 ,000,
50,000, or 60,000 or is a mean of a plurality of integers having a value of 1 500, l ,000, 2,000,
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50 000, or 60 OOO '

R is selected from the group consisting of H, alkyl and R‘"’

R¥is selected from the group consisting of H, CN NOz, C1.6alkyl C3 scycloalkyl, and
SOz-Cl.éalkyl

R s absent, or selected from the group con51st1ng of H, Cl.salkyl Cs 7cycloa1ky C;.
(,alkyl substituted with I, and R*, or two R* residues, takeén in combination may form a
saturated, unsaturated or aromatic ring having 3 to 7 ring atoms; which ring may be .

substltuted 0-4. tlmes and

R’is selected frorn the group cons1st1ng of H, alkyl and CHzCOzH

Certain compounds of Formula VI include those compounds in which R? is a residue

of the formula:.

R is selected from the group consisting of H, C1 6alky1 OH, OR‘“1 OC(O)R"'"‘
OC(O)NR™), and NR®);; and

R?®is H or C,.¢alkyl, or R* and R?® taken in combination form an oxo or imine group.

Still other compounds of Formula VI include those compounds in which‘R2b R* and
R’ are H, and R* is CHs. Certain other compounds of Formula VI include those compounds
in which R?, R* and R’ are H, R* is CH;, and R'? is CH,-O-CHj. Other compounds of
Formula VI include compounds in which R*® is OH or OAc and R*® is H. Still other



"~OHNOOO OOHO OHH2N.~~ OOHOLI , &H O

OH OH NOOOHOHOHN X~ -/ ~I .~ . N-\-NF2N
wOD020@P86.42986 PCT/ US2007/ 012768 24 O N p HXU/O526007/012768
/""-~HN\~N' ~--0-11\ p2/ OHZ\O NHNL-/NHCD

V. OO roHN ONOOOand NNN ~ p Yet other

conpounds of Fornula VI include those conpounds in
‘which Ris N(R1)- AGQJ, R is Hand AGQJ
et her form a functional group selected fromth

compaynitpr Bormela V1aaciuRe Hpse epengompdy impducie dris qpong@p o1 COONH;
- Gis cgc%loaﬁlﬁm@a@én@aﬁéﬁ i c&ﬁ%&%@@@ﬁ?ﬁ vo'~. 000

Other compounds of Formula VI include those compounds in wh1ch R is N(R")-A-G- ‘
Q-J, Rl is H and A-G-Q-J together form H or together form a functional group selected from

" the group con31st1ng of

:-§\( \é

/
@)

NH2 O

. i ' . S - ° , °
o NHz . NH,. ' ) '

N s . O O . ° IS 2
J OH. \%
- 1{\/\1\1\ ] O/\\g ‘ o/ "OH o NH, \(\/\QH
; @ i : :
o ., © , © , © , O ,
Q Q

(o) . o s o ’ O s
3
‘ < NH2
el o o
- o) *§-\( : ra Eat
o) , O ., © , © ,
HoN - ol NH,



wherein R13 is selected fromthe group consisting of

hydr ogen, hydroxynethyl, and am nonet hyl or from
W0 b@7g4298@ ' consisting of-' OH OH H OH ~- NH2PQU/NS#07/012768

OHOH-tip, NH2 O, OH OH23 O HOAN'/I .W2 N..

N'12 '"ti, y" 1 a ,tomNHR'~ ' . "~ 0 W 2007/142986

PCT/ US2007/ 012768 25 H N N N OH OH NFL w, , > NH2

> ~M> > > HOH(jH 1 ~NH OH OHO,--N----

CH
NHz OH'NH2 H-~0 ONH2 OH\ 'OHd N~~N OH CH HCHN-.
CHOOHOHO ~ NH2 .0 OH co (}|

: Q - o .
OH - . OH . T
’ M W ‘111— . : O\\S\/‘Nl“‘2 ..
i S W N o

N142

b b




O ' - ™

NNNH HN, /" ° Q> a

N, r' O W 2007/ 14»OB6S2007/012768
 OH N~ O FzN HzN wL

HbJ OHO0 ° ~"M H
NH2'* / NH2 n .0 OH N
w@2@7/1Q98H HO CH H~- OH
PCT/ US2007/ 012768 26

\ HHH'"OH OHO 0 ()HO OHsss' p\ / G.1 ON
,. OH 0, "HZN, " , and 0-/.n O OH;.and . n.is an
“integer of 1-500, 1,000, 2,000, 3, 000, 4, 000,. 5, 000,
10, 000, 20,000, 30,000, 40,000,'50,000, or 60,000

. or-is a nean of. aplurallty of integers having a O_Lg(
- R qg,q HeNDO®, 2,86 o 4, 000; 500 0
. a AT \60, 0 5\"@

it / 122986 PCT/ 6% M7 Qdfpaih pr ,

conpounds' of Formula VI incl ude but are not
- 1limtedto, conpounds of ‘Formul I :

Q" ,-.~HN~/\NCNH m N O
SO O

‘>“O~'\<} @‘Q'« | ,_é..l O
Q

""\

Ygt other_ compounds of Formula VI include those compounds in which R is N(Rl)-
A—G-Q—J R!is 'H and A-G—Q-J together form a functional group selectéd from the group

and

~ H
r‘J" O\ J'rr‘ 13 J:r‘\ Q/\ 13 frr’\ IN\
\H/\Rm R13 \n/ R R s

" consisting of , O ; o , O .
‘ Sy o OH . o .
“ﬁ\s/\Rw. -"rﬁ]/LRw S R "r‘\n/kRn -“"J\[-(U\.Rm
© ., © .. © . O . and O .

wherem R" is selected from the group conswtmg of hydrogen hydroxymethyl and

ammomethyl or from the group consisting of:

“m/\\( /\/Q /\}\ ol LHO\/LNHZ )%OH |
/\}"“ i )\\(c’” ' m{\%



SNS N" "' /OH NSNHNO OHNSNH O~ \ ( NN
N NH (to VIl and pharnaceutically acceptable salts
wao hereadse WO 2007/ 142986 PCT/ US2007/ 012768 28PCTHUyBNT/012768
anot her aspect, conpounds ase provi ded according to
Formula VIII: DAGQJRIN SN RRERI R3S N
rou R2 NSR3SOO OR3 .01 N5 NRS RSO\NN-N
ReajONORRobSRlZ : :

Aot
OH ”‘}\;oﬁ /\)é(m /\@ /\/ rj\

.%L/\/\ NH? )\/ e %/)\OH /\)L | m{ﬂ

A Al 'stea

k4

'\Q /\/\Q /\HOH /\j\«m g<

f\/\}\/\g/\j\‘(m.lq f\/\%m

/\/\(\ MOH /\ofﬂ( 5J7§L /\5\“
\/\} /J\\("“ ﬁ); f\/\\)\ /\/\/

N

<

~§  kr«l,fj\)\‘ f‘/\} /\* /\/7(

—

' ’ p H
o . . .
;\!("\/4’; ,.f N o ,%{-\/\/ ,%{\/\\g ,



VII1 and pharmaceutically acceptable salts,
enanti onmers, stereoisonmers, rotaners, tautoners,
waelc@gtieoeonmer s, atropi sonmers or racenmates therBOF/S2007/012768
including the pyridine N-oxtde thereof; wherein DD
Nis a 4-7 nenbered heteroaryl ring having 0-2
additional ring heteroatons which is substituted with
"a -A-GQJ residue and 0-4 additional substituents; A
is a bond or is, selected fromthe grgup consisting of
ggg;\ C(O)ﬁgg)s) C(gzg)N - O-N(Rsa)-, -S(O 2-,
- a - { .
(SEPREIE o e e
' C= C(O)O a) G is absent, sse e
™ fromthe group 6bn3|s i ng of -[{XRa)(RbfT,f;
Rb) Jx- C(Ra)=C(Ra)-[C(Ra) (R )]y<h

o[ C x- O KC( Ra) y-, [ A Ra)
R ey mﬁ&m
S selecte t & group n3|§k| of

- (cycl oakKyl) (heveroc)lcl (aryl)-, and . >
-(heteroaryl)- each of which. has 4 substltue ts;

- Qi% absen sel ect ed
ob ["Ra) (0 -
;\(xﬁ}ﬁaﬂ@ ~R0) P -,
. e (O -[CA(Ra)d) | X- G- BC( Ra)- )]y- , and
N(R8a)-1C(Ra) (R ]y}p-, or is selected fromthe group

e CON R\ng of -(cycloal kyl)-, - (heterocycle)-

aryl -,.-(heteroaryl)-, -CXC»-(cycLoaIkyI)f,
-(heterocyele):, -C(O- (aryl)-, and

, (het?roaryl) "each of which has 0-4 -
subst i t uéh Jis selected fromthe group consisting

" af iskn 1&0@&1‘ «fy1-50021,00@ 2, 0001 3480k4,090, 51000, a0ya00, 26,006, 30 000,

40 ooog'(?@gs)g% Qfg?é@: Qwamf'opl &@%é@%@é ﬁ‘mm”' ul ue ‘of 1-500,

1,000, 160( 30D RB@(» 25,068 20@00420,690,, 307400, %%a} 0,000, or 60,000.
P(O (OH) 2, PM)U}G 4al kyl) 2,
. Codal kyl ene=(cycl oal kyl) and
".Co.-4al kyl ene- (het erocycl e), whi.ch het er ocycl e may be
Substituted 0-4. tines; . Ra is selected fromthe
group conS|st|ng of H alkyl, F, COQ2H, C02-alkyl, :
NR)2, .- OR, -(CH2)o0-4-J and -R4b; . Rb is selected -
from the group consisting of H, alkyl, and F; .pis
0, 1, 2, or 3; . ' x and y are each, independently
sel ected at each occurrence fromintegers from0-10;
. R is independently selected at each occurrence from
-H, al kyl substituted with'J, and




-R4b. R2 is hydrogen, C-6al kyl, hydroxyG . oal kyl,
Cl. 6al koxyCo- 6al kyl, C3. 7cycl oal kyl Co_ 4al kyl,
w@reo1Teysé kyl , or a residue of the fornul a: R3PERBUSRAZ012768
R2b R3 R R3 R2a is selected fromthe group consisting
of H, Cl.6alkyl, OH OR4a, OC(O Rd4a, OC(O N(RSa)2 and
N(R8a)2i . R2b isH or Cl.6al kyl, or R2a and R2b taken
i n conbination forman oxo or imno group; R3 and R12
are each,. i ndependenf | sel d from the. group. ,
e preer il PP orm Bt inclidd, bt e, fonRised
compounf¥lef Fé&mfigd &qt:ed from the group consisting of -H-and
. al kyl ; WD 2007/142986 PCT/ US2007/012768 30 Rob is’
sel ected fromthe gro consi sting of al kyl and ‘
-(CH2-CH2-0O)"-R9 erein n is an integer- of 1-500,
1, 000, 2,000, 3,000, ¥,-000, 5,000, 10,000, 20, 000,
30, 000, 40,000, S ®0, or 60,000 or is a nean of a
.plurality of integefs having a value of 1-500, 1,000,
2,000, 3,000, 4,00 HRNE
40, 000, 50, 000, ~60\00; RS is selecte the - -
group consisting| of H}} al k

from the group c®ssi Jof 8 : sBal kyl |
C3. 7cycl oal kyl, an - 64l kyy; RpBa is pbsent, or
sel ected fromthe group CONST Sti o\, G .-"b% kyl ,

C3_7cycl oal ky, C}I\'_/ gl kyl- substitdted Wy , Hnd

Rob, or two R8a nesidde's, taken in conb&nation nmay

forma saturateg saturat ed' or aromatiNe_rj havi ng
. 3:to 7 ring , -which ring may be subsfftuted 0-4

times; and RO i§ sel ect fr the group consi sting of -
H, al kyl and H.. /Cerffai n conpounds of N\gormula Vi
i ncl'ude those conpounadyi nlwhi chHR2 is a resifde - of

. the forml & R2a ‘ R2a is selegted from
t he, group congi.sting of H, Cljj6al k No :
OC( O R4a, ) N(R8a)2 and NOR8a)®; BRb is H or

'CL. 6al kyl , “or Rea and Reb taken-'n xomh ionfoyrﬁang“'
0X0 Oor i m no group. '

) _ VII
and pharmaceutically acceptable salts thereof.



Still other conmpounds of Formula VIIIl include those
conpounds- in which R2b; Rob and R5 are H, and R4a is
W@ERB7/1098¢ ai n ot her conpounds of Fornula VI PeDUsSe7/012768
those conpounds in which Bb, Rob and R 5 are H, Rda

is CH3, and R12 is CH2-O- CH3. O her conpounds of

Formula. VI1Il include conmpounds in which R2a is OH or

"CAc and R2b is H .Still -other corrpounds of Formul a
| “include those conpounds in

\éjf@)ebano FT 2SPEYINFPBOYIS @2 Bioy e ﬁhﬁﬁ‘gf 1*‘&50 %ﬁ%ﬁ‘e}{%ﬂ

and J is.CO2H or CORCl-4alkyl. Still other conpounds

of -Forrmula VIl .include .those conpounds in which the
WO 2007/ 142986 PCT/ US20Q#70T®768 31 .D .Nresidue is
an imdazolyl ring substitit wWiGOAF G- Q- J; and

STAGQY togetherRSformHu oL/t ogether forma
functional group swl ectfed fromthe group consisting of
OOOO—|O—I,NH2NF|2'NH2 Cck3 -0 0, 0, O 0,. O

OH OH NH2 HN--~ \\s 1}<N 6H-1-~0. OO0 O OH
"0 O0H O_X NH2 OH Ooo OHOH NH2 HZNOH OO0 0
, O, 0--~0 NH2 0--~ 0_ 0 0

JIN2 O 00O, 0, 0
H2N OH NH2  ~R? . .

VIII

and pharmaceutlcally acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diastereomers, atropisomers or racemates thereof including the pyridine N-ox1de
thereof;

wherein

(2
N : o _
/ ~ is a 4-7 membered heteroaryl ring having 0-2 additional ring heteroatoms -
-which is substituted with a -A-G-Q-J residue and 0-4 additional substltuents

A is a bond or is.selected from the group consisting of -C(0)-, -C(O)C(O)- -C(O)O- '
-C(OINQR™)-, -S(O)z-, -8(0)--SORNR™)-, -SOINR™)-, -CENRHNR)-, -
CENRYHNR®C(0)-, -C(=NR®)-, -C=C-C(0)-, —C=C-C(O)O-, -C=C-C(O)N(R??)-;

G is absent, selected from the group cbnsisting of —[C(Ra)(Rb)]x-, -[C(Ra)(Rb)jx-
CRH=CRY-[CRHR]y-; -[CRIR)]-O-[CRR)]y-, and -[CRHR)]NR)-



0-,0,0, .0 .0 CHOH OHNH. 00 00 W
2007/ 142986 PCT/US2007/012768 32 O pp OH OHOH O O
WO 200722986 ~ NH2 N , ~SO SOH .. OH. OH ~~. NH2 P@I/pSP0D012768
\~p ~~p OOHN NIl 0."1 @p OH OOO > O-OH OH

NH2 -Op OOO/--CNH 0 0. -0 NH O-p OH,N H2 H

%OH O /-~0' Q- 0COO0~-0S~NH2 '-p~ O OHO- 0
fit"" ~/ OHNOOO OHOHO OHN-.,, f{ OHOOH

[CRHR" )]y, or is selected from the group con51st1ng of -(cycloalkyl)- -(heterocycle)- -
(aryl)-, and -(heteroaryl)- ee_:ch of which has 0-4 substituents; o
Q is absent, selected from the group consisting of -C(O)-[CRMHR)] s~ -C(O)- .
[CRHR)-CRY=CR)-[CRIHR)]y-, -C(0)-[CRHIR)-O-[CRIRY)]y-, and -C(O)-
| {N(Rsa) [C(R"‘)(Rb)]y}p , Or is' selected from the group conéisting of ~(cycloalkyl)-, - .
| (heterocycle)-, -(aryl)-, ~(heteroa;ry1)- -C(O)-(cycloalkyl)-, -C(O)-(heterocycle)-, -C{O)-
" (aryl)-, and -C(O)- (heteroaryl)- each of which has 0-4 substituents; '

Jis selected fromthe group consisting of H, Cj4alkyl, halogen, C1_4alkoxy, hydroxy,
amino, mono- and d1—C1.4a1kylam1no tr1C1_4alkyIammomum, ) N(Rsa)C(O)CMalkyl CO;_H
C(=0)N(R®**),, CH,CO:H, CHgC(—O)N(RS“)z, CO,-Cj4alkyl, C(O)Cjsalkyl, P(O)(OH)Z,
P(O)Y(O-C4alkyl),, CMalkylene-(cycloalkyl) and Cy.4alkylene-(heterocycle), which -

' heterocycle may be substxtuted 0-4-times; : ’

R?is selected from the group con51stmg of H, alkyl F COzH COz-alkyl -N(Rl)z, -
OR! -(CHZ)(M-J and -R*";

R® is selected from the group con31st1ng of H, alkyl, and F;

pis0,1,2,0r3;

x and y are 'eac‘h,‘ independently selected at each occurrence from inteéers from O:l 0;-

. R'is indépendently sélected at each occurrence from -H, alkyl _Subs_tituted with J, and
_R™. - ’ '
Riis hydrogen, C1.5alkyl hydroxyCMalkyl C1-6alkoxyC0.5alkyl Cs. 7cycloalkyICo-
4alky1 arleo.4a1ky1 or a residue of the formula

" R™is selected from the group consisting of H, c, 6alky1 OH, OR“*' OC(O)R‘“‘
OC(O)N(R®®), and N(R®,;

R® isH or Cy.¢alkyl, or R*and R2b taken in combination form an oxo or imino group, '

R? and R'? are each, independently, selected from the group consisting of H, halogen,
OR®, -G-J, and NR"); ‘

R* is selected from the group consmtmg of H and alkyl



H, HO, . OHOOHOHN ~~~ ,,~~ N2 . /NNW
2007/ 142986 PCT/ US2007/ 012768 33 O ~ HN H2" O bHN.

WO DOH1Q98HN--/.-N NH O Oay~ 0O NH CD,  ETUSID0ODI2768
and NJ CN O Still othesoconpounds of Formula VIII
i ncl ude those conpounds in which the o D N. residue
is an imdazolyl ring substituted with A-G QJ; and
"A-GQJ together R13 (0 R13 forma functional group

ected framthe rou conS|s of .0 ..0.J0 ' .
RIS o SRt SobomainesT IS 519 GCH BHBO (Hhereinn
: 1sanmt8§e3 o¥Nds500, @ooovmeoe 060,31 000, 50008c 16006 rmameogmoum 000,
consi sting. of hy dro en, &rox rretﬁ I

50,0005 A5 ABAEP R is BMePR Bh phealgtmfpnteem Blving g \stue of 1- “E99:3+00, 2,000,
3,000, 4,ddd, 508, i’%(?@%’dﬂ@%@oﬁ’qd bR 30 60818 68 000; - :

“R’is selected from the group consisting of H, alkyl, and R*; .

‘ R8 is selected-ﬁ'om the g‘roup' consisting of H, CN, NO;,, Cj¢alkyl, C3.7cycIealky1, and
I SOg-Cl.ﬁalkyl '

.R® is absent or selected from the group consisting of H, Cialkyl, Cs- scycloalky, C;.
6a1kyl substituted with J, and R‘"’ or two R¥ resxdues, taken in combination may form a
saturated, unsaturated or aromatic ring having 3 to 7 ring atoms, which nng may be
substltuted 0-4 tlmes, and
| . R? is selected from the group consisting of H alkyl and CH2C02H

" Certain cempounds of Formula VI include those compounds in which R? is a residue

of the formula:

R is selected from the group consisting of H, C).salkyl, OH, OR*?, OC(O)R*,
OC(O)N(Rsa)z and NR*); and

R is H or Cyalkyl, or R* and RZb taken in combination form an oxo or imino group.

" Still other compounds of Formula VIII include those compounds_ in which R*, R*® |
and R® are H, and R* is CHj. Certain other compounds of Formula VIII include those .' .
compounds in which R?’, R* and R® are H, R** is CHs, and R'? is CH,-O-CHs. Other
.com}.)ounds of Formula VIII include compounds in which R% is OH or OAc and R is H.
Still.other compounds of Formula VIIT include those compounds in which A is C(0), C(O)O
or C(O)NH; Gis Ca. 7cycloalkyl Qis absent and Jis CO;;_H or COgCMalkyl

Still other compounds of Formula VIII include those compounds in which the



34 CHO hit N. OHNHz CH N<"KH2 OO, OH OH H
NH2 OH ~-NH2 /~-NH'" \1 ~z "lilt OHO / N _/,NCH
W@RO07TNER8O H OH O OH OH __ NH OH NH2 N L PCTMBB2087/012768
}ILH Saa, OO N-NHz ~GHOHN z N-NIl f N OH N OH
OHHHINOHOHN- a OOHO ' OHOH O4dC Ho NIL

0
Nz 0HOH HOOH O~ CHNH2 \~DOH s, "tih O, N
OH 0 - . : |

/ residue is an imidazolyl ring substituted with A-,G-Q-J ; and A—_G-Q-J together

. form H, or together form a functional group selected from the group éonsisting of

\<T/‘ {J} Vﬁ)\ Y :H
e -sfffpf

O .

| QH
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St : 1]
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f OHO OHNH2 OHNH2 rOn OOH NL WO 2007/ 142986
PCT/ US2007/ 012768 35 N, OHNH2 OHHNO V 'h N Ssf'

WORNMD1QI8HO OH N-- OH O OH N OH N- O, OPCTUSHOH12768
OH Noml N NOCHO r' vy sus'-~~e/"/ OO CH Sss' OH
- ™H~. ~- ~ and ~ NH2 OH O, HZN , , On O
CH; and n is an integer of 1-500, 1,000, 2,000, .

-3, 000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,
50, 000, or 60,000 or is a mean of a plurality of

. integers having a value of 1-589, 1,000, 2,000,

0, 4,000, 5,000, 10,800, 2 ,OQU, 30, 000, 40, 000,

50, SHor 60, 000/ OFABL Conpound "gfructure .

mpound S urNH‘Ol . SNO \éfNHz
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Still other compounds of Formula VIII include those comipounds in which the

and

/ residue is an imidazolyl ring substituted with A-G-Q-J; and A-G-Q-J together
r"'\n/\R13 #X_ O~ R13
form a functional group selected from the group consisting of O o.

0] O

2 . b4

: OH'
H .
, o . o
o) ' '

."H j')J-\Rn

and . O ,
wherein R" is selected from the group consisting of hydrogen , hydroxymethyl, and

aminomethyl or from the group consisting of:

Fat /\/Q /\}"“ /\/\)>: O\% :».,,.)Lxg"”,,',
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oH ' ; and
n 1s an integer of 1-500 1,000, 2 009, 3,000, 4 000 5,000, 10,000, 20,000, 30,000,

40,000, 50 OOO or 60,000 or is a mean of a plurality of 1ntegers havmg a value of 1-500,
1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000. -
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:}Iﬁ caxge&n. maga ,dgl‘/ 82['"80 Ong% Presen? \nventx%ﬂ_}%ﬁg_l
: charactenzed as a modulator of EF-Tu, 1nc1udmg a prokaryotlc EF-Tu, and especially
‘including a bacterial EF-Tu. In a preferred embodiment, the compound of the invention is an
EF-Tu inhibitor. | | o -
. . As used herem the term “bactenal infection(s)” includes, but is not limited to,
bactenal mfectlons that occur in mammals, fish and birds as well as disorders related to '
. bacterial infections that may be treated or prevented by administering antibiotics such as the .
. compounds of the present‘ invention. In addition to treeting infections caused by multi-drug
resistant strains of Staphyloccocus aureus, Streptococcus pneumohiae Mycobacterium
tubercu1051s and Enterococm the compounds of the present invention are useful in treatmg
mfecuons caused by other bactena mcludmg, but not limited to, Clostridium difficile, ‘
, Proplombactenum acnes, Bacteroldes fagiles, Neisseria gonorrhoeae, Branhamella
catarrhalis, Haemophilus influenzae, E. coli, Pseudomonas aeruginosa, Proteus vulgaris,
Klebsiella pneumonia, and Chlamydia trachomatis .

Such bacterial infections and disorders related to such 1nfect10ns mclude, but are not
limited to the followmg acne, rosacea, skin infection, pneumonia, otitis media, sinusitus,
bronchitis, tonsillitis, and mastoiditis related to infection by Streptococcus pneumoniae,

‘ Haemoph11us influenzae; Moraxella catarrhalis, Staphylococcus aureus, Peptostreptococcus
spp. or ‘Pseudomonas spp.; pharynigitis, rheumatic fever, and glomerulonephrms related to

| infection by Streptococcus pyogenes, Groups Cand G streptococci Clostridium diptheriae,

or Actinobacillus haemolytxcum, respiratory tract infections related to infection by

Mycoplasma prieumoniae, Legionella pneumophlla Streptococcus pneumoniae,

Haemophllus influenzae, or Chlamydia pneumomae uncomplicated skin and soft tissue

infections, abscesses and osteomyelitis, and puerperal fever related to mfectlon by

‘ Staphylococcus aureus, coagulase-positive staphylococc1 (ie,S. epldermldxs S. hemolytlcus, '

et ) S. pyogenes, S. agalactxae Streptococcal groups C-F (minute-colony streptococci),

viridans streptococci, Corynebacterium spp., Clostrldlmn spp., or Bartonella henselae;

uncomplicated acute urinary tract infections related to infection by S. saprophyticus or |

'Ente.rococcus spp.; urethritis én.d cervicitis; sexually transmitted diseases related to infection . '

by Chlamydia trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma

urealyticum, or Nesseria gonorrheae; toxin diseases related to infection by S. aureus (food '

poisoning and Toxic shock syndrome), or Groups A, S. and C streptococci; ulcers related to

infection by Helicobacter pylori; systemic febrile syndromes related to 1nfectlon by Borrelia

recurrentis; Lyme disease related to infection by Borrelia burgdorfen con_]unctlvms keratitis,
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and daghpr el B erion by G Pochoniate N Boptbess, gt s,
pneumdfhé $ 4R/UBEnECH. USRRZAC) b2 Thleridebp. issetifdted Mycobacterium

enbodi nents, the conpound f the present invention is
avium camples (MAR) diserss il Wantection By Msobgstepipunayium, or .
| MycoBa@félrMﬂi ﬁﬂra@elﬂil%aéﬂﬁfdeﬁteﬁﬁs Télatea g uﬁ%&ﬁﬁi E’)l mepylobacter jejuni;
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mtestlmhpmmmtelatcch@ m&pplombd @Wptdseomdwemppomdpstmmc infection

 reltedp b ABY Rhidy s Spd SPGB Lkl SRR infctionsy
Bordetetla perttm«ﬁt; ens gangrcﬁeemiatms) infextion dnylﬂlostndmnrpatfsngdnssm
sor d

Bacterggi%% 8]? §§“”ﬂﬂ§e l%ﬁyb s AHIEUS, é‘gplg}]lbﬁ??&?&lﬁf acne atheros&erosns related
to infeation By Heﬁbblﬁkg:tcﬁrﬁylldn of Ch&nﬁyldlﬁ:dlpmm&ﬁae ©0 fl’m:iul&ds of

LB e S RSy b s
or preven@dd iyl 266018 Uc1adl, B are Yot BRliRAQ6 CHs ol VEuBEDBbARe respiratory
dlSCaSCN%’/elé?tgg % 1enrfé:cljc|1rcr)]n by P. haemolytica., P. multoc:1da Mycoplasma bov1s, or
Bordetella spp.; cow enteric dlsease related to mfectlon by E. coli or protozoa (ie., coccidia,
cryptosporidia, efc.), dairy cow mastitis related to mfectlon by S. aureus, S. uberis, S. .
agalactiae, S. dysgalactlae, Klebsiella spp., Corynebactenum or Enterococcus spp.; swine
resplratory disease related to mfectmn by A. pleuropneumoniae., P. multoc1da, or
Mycoplasma spp.; swine enteric disease related to infection by E. coli, Lawsoma
intracellularis; Salmonella spp-, or Serpulina hyodyisinteriae; cow footrot related to 1nfectlon
by F usobacterium spp.; cow metritis related to infection by E. coh, cow ha}ry warts related to
infection by Fusobacterium necrophorum or Bacteroides nodosus; cow pink-eye related to
infection by Moraxella bovfs, cow premature abortion related to infection by protozoa (i.e., '
néospoxjium); urinary tract infection in dogs and cats related to infection by E. coli; skin and
soft tissue infections in dogs apd cats related to infection by S. epidermidis, S. intermedius,
coagulase neg. Staphylococcus oor P. multocida; dental or mouth infections in dogs and goats
related to‘ infection by Alcalig_enes spp., Bacteroides spp., Clostridium spp., Enterobac{elj '
spp., Eubacterium spp., Peptostreptococcus spp., Porphfyromonas spp., Céinpylobacter spp-»
Actinomyces spp., Erysxpelothnx spp., Rhodococcus spp., Trypanosoma spp-, Plasmodium
spp., Babesia spp., Toxoplasma spp., Pneumocystis spp., Lelshmama Spp-» Trichomonas Spp-
or Prevotella spp. Other bacterial infections and disorders related to such inféctions that may
be treated or prevented in accord with the method of the pfesent invention are referred to.inJ. -
P. Sanford at al., “The Sanford Guide To Antimicrobial Therapy,” 26th Edition, .
(Antimicrobial Therapy, Inc., 1996). '

Further bacterial infections and disorders related to such infections that may be treated '

* or prevented in animals include, but are not limited to, central nervous system infections,
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~ inhibitpritrekars iheorapounds fhat mesadate,sr 2. binbilit, jog otheewise aljer, the activity of
F-Tuh%&lﬂ&le tJﬁEli-%e"fh {}ﬁatﬂt PSS %qcé @&ﬁno?(g.g nds of fc%fmulal I, III

associ at I sord Inclu dr's
- IV andsYzasowell es Gableah dndEalsle Bs(md;leghngtm:mma@uasalbcammble salts

EF-
wereoll 5 bbbt Sl ~oPRES Wb SRR e
atrop1s|omeas oﬁnaqulﬁaﬁes thieofpr esent i nvent| on i ncl udes
I nfect.i well  as EF-

-t i.al.
A G8PRby 2 meBrt F bR inuchiBSapr Bits ARpEterk oambiectan
effective maﬁﬁmmf mﬁm-me&ﬁa@@gd?&ﬁp&mdt dfithé tﬁﬁlegﬁgﬁ ]['EGg ItEEﬂl'iﬁr .
I C npoun er rms jts-in nae unct] on
* modulgog Cassnaras of FORRMPdclell I Yrasuril o Rodath g Table B
(includif€ bh@ﬁﬁcéﬁtﬁf&‘ll?%ﬁéeﬁiblg s8RRSO RS Wéllbc%denaﬁﬁ@rhé‘rs | fteRBiomers,
manner that al treat ment tO occur )

rotamegs, dRPISTS, HiRteEqqanis, AiOPEOMmes o r@ﬁﬁaaﬁeﬁm#gof) t he
TR b CaIR O ARE Qatm?erd@{?%ﬁi% gﬁlugg gggﬁ.ﬁiﬁg &&@It-cﬁaaﬁ alkyl

of- the conpounds of rnv
groupsy(¢lgatmaethpkistuil.meapyl, butsl, mn@hthewl ﬂ)pWLd:@gylanonyl decyl, etc.),

th
| branchtgﬁz:flgi?les ltg‘}?{x e(ﬁgt@gca}yg, -le lafrgé% l etc é ?9881‘1‘(% (Sahgychc)
groupsaexdppipyk cyalopemyl, oyclehe‘x}m mlolmbt}di,rqychfoct}h)a sikyl substituted

rtonTRRR 0T e SRR SOSF B M B it

alkeny?@&ﬁbiéﬂ&&&yﬁ@éﬁﬁﬁ@oﬁdrﬂﬂeiﬁG& tlﬁﬁeﬂpﬁessﬁﬁl ﬂib@)dhlﬂt?m whereln xis

- and 55 S R SRR LA o

pamcmrm@gm @kbdre Hop %ﬁ:ﬂhpl@%lﬁ%&b%ﬁ@n\@,td)4-h1[t§t ndRides fb%t is not
. SI n n effffhul ve, anount of the caqonmpound of 't he

hmlteJ h » PERYL DUl dfsarneayl. terheuf@bwmmmsansfse% utyl.

Moreof@éle ﬁi%"ﬂérxh @é%my'cﬁﬁll@l SnchitdsoBIigs ASt lﬁﬁftéd/ ﬁ) @Qﬁabﬁ)p&f‘ cyclopentyl
harmaceuti cal conpositions that are efficacio

~and cyg‘&h%)éu IAér41§FUf3€ﬁd belews thage Akl erpups, as meélasmm@alkyirg@ups may
be furtRABBGEW! 0, BRI R & Bin Y dofkiRen feaﬁcgt%fy 3k &n BAS1 group

a phar maceutically effective m)unt 0 esent
havmggfgqm\letoag@mbon gpmgfmexﬂnptdﬁ@o-@m%mfgsnc alsingle covalent bond

o C SR I SR N R e L4 BB o
In somaiimsarices,assubstisent dfemailkyli grdup: mmcxﬁnalayrmalmntated For example, "C;- ‘
or to

oS BACTEAE Gt Sl i .

b SR8 P kPRI 9, Bl bBSL) R ERlSes
single afvaémgt bohder ab alklyenie airoupizdiig 6m 1 to 4 carbon atoms; and Co- -

Cealkylene is a single covalent bond or an alkylene group having from 1 to 6 carbon atoms.




In other enbodi nents, the present invention provides a

nmet hod for inhibiting the activity of an EF-Tu
w@e@va42986 The net hod i ncl udes contacting a cel PCTUS1907/012768

any of the conpounds of tBke present invention. In a

rel ated enbodi nent, the nmethod further provides that

the conpound is present in an anmount effective to.

seI ect|vel y.inhibit the activity of an EF-Tu- prote’i n.

T e | od, ts resent ent
Alkenlg eél\;;i a’é‘ibg‘hﬁ' | n%gr dly%gntggm&ﬁa yByi FQups respsectwely,
deﬁned'gﬂ;\&ati on for rmnuf acture of a nedi cament to treat a .
bacterial jnfection-in a subject; In. other

lopdiruls Is & gRoupAhatRONIRISET ORG QFcBOEE SRR apfl/or partlally

saturaté'@ﬁﬂ sax?xtv%l@h af) éﬁlgrf?gﬁlﬁé'ﬁ%?é carbB| sueh 39 cilcq{)]?%k)?f 'c%lo@ﬁ}}}l

€ conpounds t he pr esent I nvention
cyclope:mmlapmmexy@,f cyalcéxqp!yé,wclooctyll)sidamant)d;@cmﬁdmexaphﬂwlenyl

| octahyﬁil}o-fﬁgénrﬁl ax}dn?iagﬁ?]iiy satunIaF qdva gﬁts oqu }“org nngrguch 'aQ Sycligﬁexen}"l.. '

'on o
Cycloalighgtaups dosut catnptisoan asusaid fng dhehaemiceclictisgr 6e:rtamr

ai n_enbodi nents
eyetoaffyEERRE PR R RS inl S HlShrOuP SBORT N e HBE withfrom 3
to 8 ringthé@abéren A 'f((ﬂﬂ@;@doblkgl)@@-(?ﬁlkbll"&ﬁ Ty~ Oicybl&ll@ﬁ @ﬁﬁipflﬂlked via a
e, inyentio woul d in turn i sh_or
single valegt bR Gt & Coguelkola St o et iae s Gre-crrcallykgroups are
substithtb@ oRé 6t %k@{uﬂeél? rbﬁ?ablﬁ 8kiveeh roﬁétaﬁd ﬁvEQfméé} T Ribstitutents -
treatment, can i m ni shnent _of one

or
indepeadapgly sek eg%ﬁfw hafoggn afpm Gyl he@roae'bshﬁﬂal@nethyl Cu-alkoxy or
C1_4-all%Flad' cation of a disorder. The term ‘subject” Is
I'ntended to include organisnms, e.g., prokaryotes and - °
ddpreoyen alicyl (ai mﬂml,eethﬂpamml @ﬂltyslmernéyls hexyflr esen)-nclude both

unsub@tflt&llt z{lg}q”% hstﬂasgﬁﬁéc? ka? ” 'tlﬂzflg&%]r' O%hICﬂd&g;gl tgsedl% m01et1es

i nclude manmma
having hobstésqntm%a@e hpdrogeabs one at soraIEaAdens oﬂhbihtydrocarbon

ts n urran an n _certai n
backbon"él cﬁ aﬂ t%§ %goqec (5 o C]Eer t%te?%qm
FICEE/thi’E&R OﬁstﬁﬁﬂacB’Eis 11&6ndﬁd1rtam,esmlg> mo&tlhylmnng suilfsameﬂg; replacmg a

bydrogh Slonlop R gl e € Gk G O rdfccht Sk b ituenys gan
includd, G6r ekafPhs @SoPAlke ﬁndoklypﬂﬁelﬁﬁ,sﬂkyﬂ#l dhdrege, ﬁydﬂd&y]

t bj ect [ The
ML TS N VRN Y—,
alkylcaﬁ%nw ar?lbarboﬁ?l‘ Eucoxgémb@moamldoe&%ﬁyn au@mmaa&soﬁﬁ at

nodul at e, e, , . Lnhi or otherwi se alter,

dialkylaginogpebpnyt, a“‘{zﬁihﬂ?aﬂa@é(hﬁﬂ@%fphemh%ﬁa @b@ﬁpl@pmgphosphmato, |
amino Gﬁ@iﬂ@ﬁl@%"kﬁl Qﬁ:ﬂlﬂg ede R 34r9fanf19<? @L@Ie{mmbl zgxd Alkyla.r;’léfnmo),

V, "as wel able Aand Tab (1 ncl
acylammﬁndu@ugua&lmlwb@md@tpum aed@abms/lmnm e@nbamasl m reio),
amicinfr 383 54 ot L0048 o, VPRI Spol S s,
sulfonateldiut fameal. Isylfommﬁbhm@oofnﬂumommhehtqym,lamdouhlasrocyclyl

alkylarée_ mp%ﬁolg{ ggeﬁoq Benz n,gpbﬁgn fa g?ﬁxgélggségﬁr pgﬁ ang, cdfci)ohexane

pyrldlnEFSHuetrmda;Itaazmg mmmhnmdas anfard?ﬂﬁti‘ﬁ.ld)@dteroaﬂomatilclmolew and any

combmatlgn\t/herggf wel | as Table A and Table B

Further examples of substituents of the invention, which are not intended to be
limiting, include moieties selected from straight or branched alkyl (preferaBly Ci-Cs),
-cycloalkyl (prefefably C3-Cy), alkoxy (preferably C;-Cg), ﬁioalkyl (preferably C,-Cs),
- alkenyl (preferably Cz-(_js), alkynyl (preferably C,-Cy), hetefocyclic, carboc.yclic, aryl



(i ncl udi ng pharnmaceutically acceptable salts thereof,
as well as enantioners, stereoisoners, rotaners,
wo 2009086, di astereoners, atropi soners or racROEUS®07/012768
thereof). The term "al kyl " sgncl udes sat ur at ed
al i phatic groups, including straight-chain alkyl
groups (e.g., nethyl, ethyl, propyl, butyl pentyl,
hexyl , heptyl octyl, nonyl, decyl, etc.

o MR A LAY

(e.g., pﬁ@ﬂ/ﬂb}%‘ﬂll@ﬂ | 1@&&&%&@% Yellic 1@¢y¢lt@t&&ﬂalky¢,yam>qbﬁﬁbwl and
cyel ooctyl ), aI k substltut ed _cycl oal kyl groups, and.

'arylcarbwl&am}qr suethagy ﬂﬂ% sﬂemrylgar@epx owh@ef%mhgmm,kw
(CR’R? §1QR"R‘3 kélgeSNH@j KERYR"JLENRE éarl@NB)' W@whaﬂf%ﬁr@g, -F, -Cl, -Br, or

er nor t he expr essi on

o, (CR’sR”)ob(Hhalavgdn); (e.8 20T, (GRAR . @@amen)zc(ﬂ&m’m sGi(haloger),
? r ’a t =3 Or I’ E’ ’
CRRYUONER AR PRI -0 5P, R @R scrO,

- (CR'RQb: sOGCRfR’SDb SHPECRIBE S0 3500)05RS (a1t -SOLH] {08D3H), net hyl

e o kR e, st

and SCH@) UOR3R)PYOH @z gn,O-DIII) ICR B QCORY (CRIRIpY(substituted or
pent di scussed bel o

unsubsflieE B, (GRORDe s aCugictontsny (ERGA! ey Calto (6 -GRghD: or

(CR’ Rb)% 3®R|’ ohQp, o s shdélélﬁﬂ’n of 457 ﬁi@ﬂaﬁ%ﬂoccﬁx@fn@r&nhQ adid; wherein R’
| e coval ent bond group haV|n%£ i, I.
or aryl

. and R qr% ﬁ‘f‘“P independspily, hy%nosm; a %Ps alkyihy§i2cCs elkeryl

group. rﬁfcﬁrs%bﬁtﬂuéné 'cQ:Q k&hﬁﬁv%ree& gfen flalo En ShydlssA 841isy1l:arbonyloxy,
roup; " Csal kyl" refers to a SI I’e "coval ent

arylcargpnzeloq adjgrmxcytbogybay, arvlpxyewbbnylnsr,mde@cylaie alkylcarbonyl

alkoxyé:ﬂ'gﬁfl Hrgf}{o'gg{bog 1 @Jl{&!ﬁll&%ﬁ}bﬂy&ﬁgﬁz )Pfhb%%lalke}/ pho pélrogato
phosphinata, @ﬁHGAahinpl (lrg:lhuilpg alkxt arha®, diallt)éamtnoo ar—ylahydmodyarylammo,
efer dlvalen

and RS KA 8T ey ioming U Sbiie SIS Peliafit EB150bef bine,
o carbanmcy\ll athnteldn)ndm&Im@,rinﬂhdgwxeﬁe, sytfhyidryhalkylthib raeyitiio} o 4
0 Ie e |s a S|ngl coval
thiocarfLARR, SURTES oBRGED RO L SRS RigR SPo Ry BERL cyano,
azido, Hét@fﬁ&yc &Qﬂ%%xﬁ&%?% @&hﬁmyrﬁai%@agd arly cortnbmatlon thereof.
ene" an ynyl ene"_refer i val en

In certaom? “H?F&S’aﬂ aypgnyl aetaatpfs&r FEYRBEPS %L?aﬂs?r derdvatiped Willypn oxime
mmetya@ @V @n afchSUE bty Yhay bSdGivakidePad RAbx R PCEREOH) raﬁalgg It will

nore saturated and/or partially_ saturated rin

- be undggsiaod by thosg Hallesbingbe artiha theymeistics substityted on tge hydrocarbon
chain da} ‘illlé}%e@%él be s‘ﬁ!SQtlltﬁ@dt i@ ap prdg\‘i‘ékeo Q‘}%’Uwfhkylﬁ Y:Qﬁ 80 ¥efher substituted,

nep t oocC
eg, W?d% éleﬂw@ﬁ@mﬁaishéml@dwbove odng 3d” imprdetpryis an alky! substituted with .

' §$ﬁ r ants of the foregoing, such as .
anaqd&8§tgﬁexen :M(%yépo EE; groups do not conprise an
‘drhertatm é‘aﬂqengl”oncladdssnmamm}ed aqu:hantm growgsranalogous in length and
| posmblce Su{)&qlé%(% 5(9{}]12 %ﬂqlsacriee g ? n ?1% IEKICR,]CgHta{VI\{;aItge?SIE Exge double
bond. wenbers A "(C3- CchcIoaIkyI)Cb CAaIkyI “1s a

B L T LTI RN W T L ey
| propen$B Hhit Phjéﬂ{éﬁ?’l hgkéﬂ!y@%@[@lyl ek, tﬂéh&dyloa&eﬁyl Eﬁr)ebranched-

finmes (or preferabl etween one and. five tines) wth
chain alkaoy| prQuperRys! Oqlkﬁd‘@[v)(@f\%ﬂiq) Brewsdeydapopenlacichorsgmyl,

cycloh@ﬁe‘ﬁm‘t c§5]36|hept€ﬁ§le EF6ddtenyl), all BFRIKENY subltitttedl RIKIRDYI groups,
and cycloalkyl or cycloalkenyl substituted alkenyl groups. The term alkenyl further includes




Moreover, alkyl (e.g., nmethyl, ethyl, propyl, butyl,
pentyl, hexyl, etc.): include both "unsubstituted
wabkboitizand "substituted al kyl", the latter of PamiusE07/012768
refers to al kyl noieties maving substituents
repl aci ng a hydrogen on one or nore carbons of
t he- hydrocarbon backbone, which allow the nolecule to
performits intended function. The term "subst.ituted"
is intended-to descri-be noieties having substituents
alkenyl gpaupsithay includs o xggannitrogomeulfir m)plg)sahqmygs atong replacing one or

more (%'i‘b({}ks o(%fthflﬁl)gﬁggﬁ Pﬁé#)’%g égx )}'{agry % shu %%t chain or

0X0
brancHedIohgmralkdanH geoupl has Gai»rldybveﬁcdlbmy b.tbms, 1nafs)Hach‘lsd)mr(ngQ)(yz C¢ for

stralghg FE?Q}?%:/";?'&;&%}/ i) %/lgﬁlda %%ng% aervgg?ggyﬁgé}lﬁa%gr%ﬁgs may ’have from 3- 8

carbongdfbmg Gllﬁl tHeanyihg stﬁldfh‘xle;ﬂmclﬂﬁhﬁﬁé ﬁ@féﬂabl have 5o0r I6kcarbcins in the rlng

: ia am focar, a i ocar ony al kox
Stmcﬂlﬁﬁoig% 8}5&6%?92&5‘#& 6%‘!%? ReRtaining;2 6 CﬁbHEIaERIPﬁg
aMsyéo@m th& terfl élk&Wl %mm&s b%ﬂw‘lﬁmhﬂalmféu%nyé@m d “itituted
al k %Iamno . ylam no (including -

alkenydg”k ecl ?Id?fw%lﬁh mfersap;all@avb@nw@ﬁhmng cubssitnengs remiﬁs;mg a
hydro éérnedrp(ﬂ-l)e or rﬂ aglﬁ)o 'dmhycﬁ-U%;{rPé’lq 5Xékboﬁiy§£x{iﬂ' LﬁjstlYuents can

xylate, s at es
1ncludg,ljbf gxmnple ailgylf gmoops, allsuy! greaps,dalogens,fiyydroxyl, alkylcarbonyloxy, .

arylcaltqr kxao%?'y%ﬂg)tc hééx gXo%c Oalaﬁ rﬂ:?u‘boggfo%r O%B?%ylaﬁe alkylcarbonyl,

arylcaghiopgl, lamolxgcarbynylommoaaﬂu,onyy all«ylmmanwbomflr dﬂlldyéammocarbonyl '
n aromatic

alkyltiatabot ki BERyS: sibsPE . MnaindP bt Unctuding
alkyl dﬁunb,hﬁalk@mmb @ﬁ'yﬁﬁmﬁbl bcﬁﬁﬁylaiﬁxﬁbsarﬁf alkfl‘l@t}*lﬁfﬁﬁ{&)l &ylamino

intended to be , limting,, include

(includife allo For B, T AT HP: GROBRAH ARG TRy amidirio, imino,

sulﬂlyﬁ@u Qﬂﬁilﬁhbyarﬁthl@%mcaw&iyﬂﬁé lsmfa{esraqﬁﬁealﬁhyl Gﬁrf&%)to, sulfamoyl,’
I"koxy. (preferably CL- ), hi oal &ﬂrefera

sulfon@pd@@}utro, gpﬂgq{yme@mleq)@pg @c@gcye kglhykaryl or an aromatlc or -

heterodRhEkiR AN het erocyclic, carbocyclic, aryI VO
2007/14298 PCI/U82007/012768 58 (e.g.- phenyl) ,
aF iyt o ‘alkkygyl” ippludexysatuanatgd lliphdtis g}oupb@m-lo}go)us in length and

poss1bge]r %th%ﬁ?})}ﬁ%] te}{e:arl%g? gﬁ%ai%h gf%\ie]' l(%{r %)/101 cﬂrc%h?agr? 591@1&%13 triple bond. _

aF ot azcanmlmyhe Wndiaﬂemyﬁtmhlu&lcg/d:tregghttqham alkynyl groups (e.g., ethynyl,

propyifyly SR pERI A Moy nd RSO B Elgg‘?ﬂyl(gynyq\fﬁ) branched-

chain dikyd emoyms, and cydioalk @ or cyB’oall@hyl wlb}%’ututed alkynyl groups. The term

alkynyé %ﬂ‘ﬁ )18%:%(%%3 é%ﬂ"?g %}C%ﬁncﬁ?%o%}@qg( wgpgarérﬂ.llfur or phosphorous

atoms (&pRadRig BnSEMNBrEarbdrsdhe Qy&ﬁ%NBa&"bone In certain embodiments,

a strai é}%&gng(g 3@(&‘8@% ﬁégg agqnyi @uﬂ-hajs @3 C?&vg) ¢arhen at@glsgn its backbone

(e.g., CCBFor sn%@@bham (@c&&m&%@&fcﬁam Phe t@nOC 06%&3}'%1kyny1
R)o. SS(CR'R')O 3H (e.g.. -SH
groupscgeml)ung(%k arboOse. 9., - OH), (CR R')0_ SCO?'

(qurégv)ep_tﬁé &%Satlh‘}dyé Fxg:] es %ﬁ?%ﬁ%&%@q é@%’}yg”)and “substituted

alkyny SCCEH)latt@‘rof widrh F?tgts '3 @Fkyngt wopsties having ssbsmu@harqplacing a .
y e

o Wt AGHE O TR 56 G ORE S s

' mcludaltkee:vsdrnpl@alk?ﬁ @bkpmylkynw granpd, halpgeng) hy8rmdyl, alkylcarbonyloxy,

~ary1car%oxa¥ tg%t%u ‘té’fs}(&% o&xy 09(:){; g%xggyggrbgéﬂy, c¢arbo lngtg nellkylcarbonyl

'arylcarbonyl alkoxycarbonyl, aminocarbonyl, alkylammocarbonyl dlalkylammocarbonyl



aryl car bonyl oxy, al koxycar bonyl oxy,

aryl oxycar bonyl oxy, carboxyl ate, al kyl car bonyl ,
wa@bdoonyxoss bonyl , am nocar bonyl, al kyl t hi ocar boPg1/pPS2007/012768

al koxyl , phosphate, phosphemato, phosphinato, cyano,

am no (including al kyl am no, dialkylam no, arylam no,

di aryl am no, and al kyl aryl am no), acyl am no

(|nclud|ng al kyl car bonyl ami no; aryl carbonyl am no,

car bano and ur.ei do

e KRR ST N
- alkyl a§rﬂh§ adiStkylaihb O Hatains lﬁxﬁx@f’[ﬁi%'no, aid dikyanilsiaind)) ddthmmo

f1 uor onet hy’l .- cyano, . azido, heterocycl yl

(including Al 1aartssHAT oo N LRI 3B RO L BB At g imino,
sulﬂly{lx%? L4 flthlo Ieﬂyffiﬁ()t ﬂieébaﬂ;@&?dtg‘%m tes %IEﬂEIQWi sUBbRALY, sulfamoyl,

, urt deri’vatized with an oxine

sulfonail’mchi, yntrce tgflporanedtd hyydmoyazida, petengeyistyl dkylagyli orean srgmatic or
' xime. (-C=N-OH) anal'og. - It will be understood
hetero?ﬁ?nf GBI 1ed in the art that the noieties

.. SYhStdrnUtadtdne&nort ‘Feenibyt slomad be undc'rhtabd as bmngi’wm;ﬁy applied to both a
‘ be substitute p riate. al k an

+ molecylgy P ProdgHy OF ?‘f‘?ﬁ"é’&gl Hrgliy a5 &R ‘6’§ i L nd may be |
prlmal'{‘,'e §&donBRY, 8PRYearyAlThe ) ka)thmei’fef &hmnbs nﬁﬂud?ésl@plmpounds where a

. Substitufed with™ an a[@g}ﬁ?é E&Imethyl t(: tom. Th
nitrogebatoy is)covalgatly gppded o °°fr ‘?fab droesh or & 6"3 m. he
terms ﬂlc’lméafdr(éngx@lép HubRRl A GuStcdo] ‘NgifnaRg “aﬁ?ﬁﬁhﬂb ] “dlarylammo, ,
substitution to the al kyl s descrlbed abqve

. “alkylaoaming, falkdaminosnd.”dsiypeinsbad.” * ’é%lh}shw “angide, ? “amido,”
and “a%xﬁﬁ&ar@inlﬁﬁg’x lﬂle kM ‘Uﬂlgﬁ Shih&* Sdthg ﬁ%'g‘i‘otﬁis%@)ﬂoﬂo@ﬁﬂ§wherem

: butenyl pentenyl , hexenyl

the mtlnwnsn pbyundtst asrigdst on@n@a;ybnal alloi gyaup. éthe term 5 diatle] @gino”
mclud%% %qugﬁ P&g‘p gé‘n % lﬂ% %t;x@) en 8%?1{ ﬁﬂo‘ﬁﬁﬁ ¥ af @L\éﬁ g\z((/g lﬁl‘dﬁ)ﬂ(ﬁi‘é?éiﬁ?l groups.
The tegyClapylapiinotydnd Wm'b'lmunhe’hmc)udezgrkgps \mherainktl;n gaitrogen is bound to at

~_substituted cycl oal ken u bkg) »
least QAR SHPIETHAFO b SR PEUTEY ST ReRy SRS pEkERE  HiyBlminoaryl” or
' “arylaﬂhh@zilk&l”frafei'm anl ﬁﬁin@@&uﬂ@hﬁﬁﬂ?bdtwﬁﬁat least one alkyl group and at

ot xS BB B o U EAVES s grov
boundt%pi RifrbBén %ﬁ‘f wmchm@ BRo®RRE RS awhlkyhgropdr ocar bon :

ackbone. In certain, enbodlneng a. SE ht . chain ;
| o AndnEn “eRier PRGNS SRBIBCHAEIY U ERGPTPRRRor moictis
whlchaéo‘?\%n 'a']uir& nbcﬁ&lﬁt\%‘i%h (£bdlind t62hdBarb@¥ of & Ladbgill or a thiocarbonyl
- chain for branched chain). Likew

grotpe yidedeunk @w}mdeg alkamineeArhenyt” o5’ cﬂﬂf}émsmoeaﬁiaaﬁ HOWRS Viich
1nclu&et§%§ghél'kg ?%ré/}' 6} Hl'i(?nylaé}guﬁg)l‘}cﬁmﬁrt@ Lehalthy gﬁgo&m@ lto & carbonyl

sttucture. The term
groupi tinetieles atyrlanmocgﬂmplsalmvl@arhonglamm@ geups MYeh include aryl or

' [ r l;
heteroaﬁﬁ Srﬂ%leP[b lJ?un to 5&1 1%18 g%LﬁJ %ﬁﬁ% P?ﬂﬁt‘é‘jﬁ Q%‘bgﬁ ;)f a carbonyl or
thiocdrbenylardwy. Diie tmmns ﬁalikgfaanaoctambcaiyk,é Aglkenylastinesarbrnyil.ng

“slkyHABARAETS he Ry B BRAFBR Hnc AOEE SR RSt | ¢ uent s

"‘alkeﬁﬁﬂarbbﬂ?l%ﬂfil@ » f‘ﬁlkyﬁﬂgmbbﬁ{laﬁhm/? lagd tarykartadnyyamyino™ are included in '
Frogid er‘%@%ﬂg %;e@}gsmﬁlluﬁﬁ;%é%f C & t{? r}& oxi¥1b) and carbamates

(oxycafﬁgngmﬁa)" bonyl| oxy, carboxyl ate, aI kyl car bonyl
I carbonyl , al koxycar bonyl, anlnocarbon%
aI taym ﬁgiy& i ]qus gEﬁ“é’Isk’FF]é‘ﬁﬂgcﬁfé\“Séﬁ ered single-ring aromatic

groupR iy r{%@ RRAIRGRNh e HOF6U? het%%ﬂﬁafcﬁ' exﬁﬂl%&p Ii)ﬂ@@_s‘lOpyrrole furan,

phosphinat o, cyano, am no (incl
thlophene thxazole isothiaozole, imidazole, tnazole, tetrazole pyrazole oxazole, isoxazole,

term



al kyl am no, dial kyl am no, ac)ilam no, diarylam no,
and al kyl aryl am no), acylam no (i ncluding
wa@bdwylieasbonyl am no, aryl carbonyl am no, car banmpgi/us2ed7/012768

urei do), am dino, imno, sulfhydryl, alkylthio,

arylthio, thiocarboxylate, sulfates, alkylsulfinyl,

sul fonato; * sul fanoyl, ' sulfonam do, nitro,

trifluoromethyl, cyano, -azido, heterocyclyl, .

al kylaryl, qor an arqmuat,i ¢ . or heterpargmati.c noiety. . . ..
pyriding, @yrazing, panﬂ%sw anﬂm*aaé@exmlﬁafﬁla %F 3’ &f‘?‘ﬁ‘m{ﬁ"s Yerm ary}

QWSursNe. LS RGEIR Bl ey AIRS Bigh ﬁﬂﬁ&tnbtb&ﬂzeﬂazole

el e R oy e e

cri béd above whi ch contain.at -
benzodxeaszolmi@nmmmzelebbmmmlﬂ@fzolex%nﬂ@p&uonh%e{I@ﬂbylenedwxmhenyl

C
qumol r?é @6@&5 ntoll] ﬁyaiﬂiﬂ'gﬁ ﬁﬁ'itﬁ@% r&gﬁir n?ép gﬂnc?}lylrz] ytrﬂahgﬁig%/nn ylunne, :
benzofl:ﬂ*fm,yieyia,puumb ycm/lhdolumngt n'i]hQSedey:lygryups kaveng hetprogtommseig the nng

. structt%s %@%&eﬁ ﬁ%Yegﬁfgg,cquD 3 qme‘f&%fc‘?(% (l’;’%/ ‘me?eg %% a#ljnu%?t é!n?ls” or

“heterbohisties.” aﬂke/mm@behrgscahmwubﬂﬁhwdmt ony gemoraiing pgsitipns with

such suiies b1 BEXEOH) APOERH IR BALRFo ALY HRTGESPy by BT alkoxy,
alkylcﬁfﬂéﬁ?loﬁ?%@lcar@or@‘ld@' ijbx?&&bdihﬂbxﬁ faﬁﬁ@hﬁrﬁdﬁ?ﬁl@ty, carboxylate

group has or. fewer carbon ‘atons

alkylce'é@m ﬁ&qureu@acarbzméemw ?gmnaPagh?nbéh%\‘#ﬁnyl@@“@Sa?b&PY‘
alkylchtQth afEHRbII; m-ﬁhéfléaﬁﬁéﬁﬁzalﬁ;%yléﬁbmsalﬁb@bﬁbﬂonyl

containing 2 -carbon "at onms. Moreover, t he

amchet’cwnal, Rikyjthigeationab sphbmmte phewhenptoupkesphinelm gyano, amino
(mclugﬂ% ?g&lg u&lﬁﬁ&ylﬂlﬂ({%&ﬁnﬁn& rlﬁaljy?at.ngﬁf) fa é[l’ﬂllﬁﬂ/lammo), ,

avin stituents
acylamipl railudjng all&yyt:hrbxgwrhammooﬂle’lqarqu’ﬂéenmar ¢rshamoyl andarreido),

b
i T, O RS0 g,
sul fortayc] rsﬁbﬂdrhoylabklfbmmﬁomtroxmﬂuomméthal lopanyd, @xigdo, heterocyclyl

alkylagflt ;f;i'( %rgar 0o n?é: %FVP%% ﬁ% fl,’l?a()rlgtgpﬁ%’%gélg)r B boxl}é!) Bt ?used or bndged

with ey EIRE S ll%iéhbbyclﬂi Hixgsawhiob afe Akydmatic so as to form apolycycle (e.g.,
- di al kyl am nocar bonyl, WO 2007/ 142986 PCT/US2007/ 012768
tetraligh al kyl t hi ocar bonyl,” al koxyl, phosphate, phosphonat o,

P mﬁﬁgﬂrﬁ‘ ﬁ&t@roaﬁ)‘l'laﬁtpuse@rﬁe&@n &bfé@éﬂiﬁi h REhbleinbsibeylit @O bicyclic ring of
di al kyl am no, ﬁgam no, diaryl an no,

and
up to a|a|@nagy¢a@h1rmg) 5 ameaﬁ; ong m@pa aqq%anc and contains from 1to 4 ™

heterc?’alttlﬁxg 9?5&9@ ¥1Jé)ﬁmh'éc§r0\% Xérﬁ?srtf‘ﬁ@'@)‘fl(ﬁ‘ﬂ o o @Iae:@ii‘m | t’oﬁﬁ@s within the

scopea:fyhns lelie Gipitiomi loeladb bns/aratnet 11§1y1le¢ m a@ﬂdmﬂl \aagkazp Iy ginnolinyl,
qumogcgiupﬁtﬁrpazo {nlﬁ lbenzéﬁ’i'a&&%ﬁ%%ﬂyre :ﬂlgtgl)ﬁlﬁ[ ycfnzothlcnyl benzofuranyl, |

cyano,
quinotihily ismquinoliay]l, anaarly)lnmomzcriyl lrtdebér pxrazinml pyridegieyly pyndmyl

pynmé&nxg pgpgg& '37{}3%(&?%%"1{&6&% %@?t%l tﬂe ?gﬁﬁﬁ]ﬁgﬁ ?thgt%gor%géle below,
“hete@ary10RCilE® Dﬁ&lergﬂbod oo’ inzdudgahe Nelb)klyle dﬂdwme;nfdlny rmltmgn-contalmng

UL VAN A TR TR A e CO—

or corthiks 9B HRttbAGHisSitGOURIRNDOY tHao attketintent &f vik eesdrommatie ring or via the |
car bon, hydrogen or -heteroatom The ter ms i ncl ude '
heterqqs@me%m@g rings resPePtYSEY 1 i mited to, "al kyl ami no,

" afpd t@ffh nﬁeteroc?bl@f Yk alﬁt%cyclyi*’%skﬁéb&h&ﬂeﬂmsfiﬁﬁended to mean a 5- to
"al kyl am noar aryl am noal kyl , " "al kam nopal

lO-membi:ngd aromatig qronanar%m@tw beterosrde Bgﬁtﬂnmg e 1 & ﬁ%eteroatoms
selecte@ O tk?enérﬁﬁp c88§m{dg3&50 GG QHURS, adlifchidRe %i@%h@@ﬁfu%’s n

' “Heterocyclyl™ therefore includes the above mentioned heteroaryls as well as dihydro and



the nitrogen is bound to at |east one additional alKkyl

group. The term "di al kyl am no" includes groups
wob@raiaesé he nitrogen atomis bound to at | easPCT/WR2007/012768

addi tional al kyl groups. &he term "arylam no". and

"di arylam no" include groups wherein the nitrogen is

bound to at |east one or two aryl groups,

respect ively. The term "al kyl aryl am no,

L GEATEAEH e SR 5 o s
- to the ﬁflﬁ‘&t\gn e g?ilml §Z}‘>§l B&EoRirkhyl; %&@ﬁuaﬂ—zﬁ@l f&hﬂd)pyrazolyl

ers. to_an aIkyI al keny

‘benzotziakgln Ibegzqthpph%{!ni@prtZQX%mlﬂlt pasbol s %P@)Jh‘i‘béh"lrlg"lm)éoﬁ“a“ﬂ;
1m1dazo§3ﬂ1nﬁxg§ 1 1ngf>ﬁgﬂngl Iﬁgaztoﬁfl gﬁ‘goﬁ’éﬂzgﬁuanyl aﬁbﬁ’l@olﬂr

“1nc conpo or noleties

' 1soqmﬁ<ﬂm, mdnhlazcﬂyt, rismgtamlgt, unﬁphﬁlpsuhdmsl baadidzalyl, phezalyl bwolme
' a carbo :

“of, t hi b T
oot SRS o AT PO TG .
: pyndaElfn?lJ Fi)?/rﬂﬂ@l (iﬂnnhﬂﬁﬂ Sﬂﬁol@'ﬂ @ﬂlnuallkﬁnﬁhmoml yclmmi‘aﬁnbiy nyl

roups bound to. an t Cflr on;;l azolv

tetrahbgiferenganx ¢ tthé?br&égtf géﬁ\ag gﬂ" oy thienyl, triazolyl,
azetldﬂﬁly licauRaanlp ﬁbﬁ‘aﬂwﬁf&i@ﬁm% |p€ﬂ3:rdtzl’h$§}luﬂ©eﬁﬂ1‘;ibll (plyndm-2-onyl

. eroaryl nmoi eti €s bound tQ an am no %@ ﬁ{; 3 furan .
pyrrolbbwidnxoavhq%@ybathl@arwrelpolglya»ac}lb%ﬂw?el@@mﬁ# h.ﬁi}b‘/ pbenzofuranyl, -
dlhyd;%'bP{#%ﬂuggﬁeﬁ dﬁb%&ﬁhﬂ?}: aifyaroturanyl, dxhydrmmldazolyl

ocar onyl, " . nyI am nocar boc%(
dlhydtmugdlﬁndmydmsmmlyl dikyidegisethias drgoxadiazolyl, ,
dxhydr;%%cy cﬁgll gﬁgﬁ?%%ﬁﬂodlhgd&lﬁﬁéiﬁ aﬂlﬁ?&%b?fﬂiﬁ?l dxlﬂRﬁ'opynmldmyl

d1hyd#apyfkelsylahhgdnoquimﬁayhl ddwdgmtguwlxlamhwdmhlbmlakncm)drothxazolyl

A T

tetrah§drd@iranyl] Mg RErahpdrothieryl parpisN tdxides thgreofi cAtiadhmiens of a heterocyclyl
zer.o to -four, heteyoatons, f.or exanple, phenyl,

S“bStIWPF ganoceu; Vi A carppp stgﬁbﬁrewalameg% WM. <ot hi aozol e,
‘ i Fipdagal Cacyl’r indBRIeS cornpbinRisaing mdytiez@hieh conmnnthe,acyl radical

"I soxazol e, WD 2007/ 142886 PCT/ US2007/ 01276 6
(CHGOD QhARBro @59, 5 o0 LA B FepdEs 4631 GRYps Where one

or mo'i-c??f thk iﬁ?drd@éﬁaﬁﬁﬁ@"ﬁfe@epfab&i befdPexample, alk!y[l gfdm@e,salkynyl groups,
ticyclic aryl groups, tricyclic, clic,
halogensy hydieaphehallearoniens ékbélﬁ%!%@nyl%‘é SRRSO xYs

- aryloy%gﬁa%ﬁm 10§§r Lﬁboﬁﬁ%ohlﬂfﬂﬁ% n$l, apﬁ&lrﬁbﬂj'loﬂhwaﬁ;arbonyl

oxyptienyl qUIno i'n€, isoqujnoline,
ammmaﬂimlyl,,allpﬂemamchtb}myl deqémmnmmérbomh slkylthineashomyl, glkoxyl,
phos {61, pﬁbsghgg%aéﬁgsgﬂh a?ogr@ it 6%?0ﬂ(195]uhﬁ%@1k}.qlaﬁﬁno Jd19%9lamino,
arylarﬁirrd,l diamylerrmu;g aaﬂ@tk}b:a'yl@ﬂmp) edylaming (inglpging alkylca:rbonylammo .
.. arylcarﬁtgxgéoc ¢ es | g hfanfLoce)l,c? }d(l:n(;r',] %{;}1%00 @ﬁﬂ’%?dryp lalkylthio, arylthlo |
thiocz&ubﬁ)tlhfepitﬂﬂatéﬁ; amyisutﬁnyms\ﬂfomamg s@ﬁan‘bylosléfmmairtndo ited,

substltuents as,descri be as for exa '

trlﬂu%ﬂom Yi¥a8ge sldch,j'me&zwc?yl ?l%&{/yi ﬁ?rpglg 16 Sk %Fteroaromatlc

‘moie@@! Y| carbonyl oxy, al.koxycar bonyl oXY, .
xycar bonyl oxy, carboxyl at al kyl car ban :

'Ellﬁ tgrm ng@@a@mypclug?samgwtlgﬁ]uﬁs@g} ?/ﬁ moie 1s bonded to an

'ammé Fl‘cﬁ.ﬁ)y | R R AHPID Bberm iRt IEALsGRAEIOABbayl@Rilo; afieaBbaylamino,

: ylcarbonyl al kenyl car bonyl , al koxycar bonyl

parbamnyﬂn@oénmﬁfygmuaﬁkyl t hi ocar bonyl, phosphat e, : .
h@aefééﬁl%ﬁcox mkqeg %h@st&é(t%ﬁ d uﬁé’ﬂﬁaﬁtutéd AsyNdikedyl, and alkynyl

am no am no, am no, diaryl anii no,
grou;ﬂ;rmbvalehgly dmyb@m m)guxygen atorn Examples of alkoxy groups include methoxy,




acyl am no (including al kyl carbonyl am no,
aryl car bonyl am no, carbanoyl and ureido), am dino,
wo pdona4298al f hydryl , al kylthio, arylthio, PCT/US2007/012768

t hi ocar boxyl ate, sul fates, abkylsulfihyl, sulfonato,

sul fanmoyl, sulfonam do, nitro, trifluoronethyl, cyan

azi do, heterocyclyl, alkylaryl, or an aromatic or

het erocaromatic noiety. Aryl groups can al so be fused
orbridged wth alicyclic or ‘heterocyclic rings which

ethoxy is6pid@ly 10Xy O pRipbRy,ut&ey, tagd bemﬁxﬁ grmipﬁ (ayid In&y(lﬁclgldﬁ cyclic groups

|
such a3 G QReBHY: RGP TIPS Ak BPEL I B Hlpespateg glkory

groups! Thé aBAFBerblpLenbe dubtiturddenwih @r(ﬂips Is@etbs 41REnyl] dlBynyd, halogen,
aromati c and contains from1l to het er oat ons -

, hydroxgh alklearben ) AXY.rfeY) grbapy! oa%@k@fwgboaff QY Nyl cagbonyloxy,
carboxyﬁtee 5@1&%&5@ %lcmﬂd%w ahnﬁtycmeﬁﬁ 2hidddhboflgf,i ni ti on

: ncl’udé but are not limted actidinyl, cafbazolyl,
alkylammganbnyyl dlaéykulamummhwyl aﬂgyﬂthwggﬂgmyl, ialay L [phosphate,

phosp %Qﬁ)o%, 1+a¥é> 'c a ﬁ%Fx.)ﬁho l(ﬁlrcli alkgfeﬂﬁﬂ%)hbﬁ lalTnnlo arylammo,

enzo
dlarylansnu,aandl aykkyla:yﬂalninyob,,acp;wmno (uylbludp;gr alldﬁlzalrbphylarmno

arytcaBie Al squitse e ol VB imipe. lfhggpyatloto, anyitio,

thiocarbok flaRg ylffted) ell«ty\l\sulﬁnilgeh&fcmatqg stlfarsoyi| sulfanaddds tmtd,
to"include the N-OXId ve of an
trifluoromethyl e Y08 2R HELF {ﬁwl PRSI o hefepppromatic

" moietiSS BRI oShEEdN msﬁtulréa éak&yycgﬂoap@nﬁhm&ebﬁﬂ 4@ nblimited to,
" non-aromatic ofF contai ns no heteroat onsy,

fluoromgihexytHBroromthey fafippramethoxy; @l?m%b@%flrcﬁ?rpﬁﬁﬂ&xy,
mchlogﬂrget;,g,gy Jiet er oat om cont aining ri ng, respecti ively. The
term "Héterocycle" or "heterocyclyl" as used hereinis.
intended to nmean a 5- to 10:-nenbered aromatic or o
“ﬂ{@&ﬂﬁﬁ%éz%oﬂﬁ"%fr@%%hﬁ € QRN LB pbhRIY shdlRoidties which contain a
-heteroatons -sel ected ¥romt he grgup consi sting of .0,
carbonl¢oanectSl witnck dowdileiblend tsi any@tyigen gitawumnd tautomeric forms thereof.

Exampl@{;temgceye h%ék contglplleag&fr%lg/ll Jl&dﬁéelwzlg %?o sv%xboxyhc a01ds

amides? @6térs] m&ﬁldéﬁTdt&JSEB@ T’ Zﬁﬂﬁ)xyﬁﬁomm’ ’raztt“hgmbonylanaietbg srefers to’

groupskﬁhlfzﬂ eof. a]}%{: lé{l%o&% ”egef)éxaz n%wsﬁrgn* an Flgwer ocx (fs Xovalentl%f b%(ljneld toa ‘
carbonl?ii Qﬂﬁpm‘ﬁﬁé’r@lwﬂrborb,&ﬂ gedups avhekein hanlahyl goapys covalently bound to a

. | . )
corbong L gt e SHREian SAo) B pvalenly bound t a
carbonB/U gﬂﬁh}&' varyl oAt gD poups Weledek aryl gdmfmb covetétahypatadidd to the

azol )z% [ sobenzofurany . 1 soi ndol i soqui nol yl ,

carbon,’y g{qx,lpa rmpr§o Zt@,q‘r? plso ﬁgt"gfﬁ tﬁ@?ﬁ‘ﬁﬁ WWrem one or more

heteroR$AH o @J)\Vc{lent%ﬂlaa ko ﬂ@@?—ﬁﬂd vl ghoietly S P¥AERINMME, the term mcludes
oxet anyl pyran}/ pyrazi nyl , pyrazol yl, pyridazinyl,

moietips such @ fqr@xﬁyp e, amchpﬂ)gg hy)pletlﬁw(v@ﬂem Igylptp'(pgqu}tom is bound to

i b S UDTSARL 1 B0 rsp AR s worin

oxygen hndg mazqge;alatomw@z@lhwondtm irhsmplrbort ¢f the ghsponyl group {e.g., also ,

referrealztg tg% g'z‘?%lil;)ﬁmjate Z)g 1913 Ay ore @%ﬂg%ﬁﬁ%ﬁéﬁﬂ rf('}yéroups (eg., ureas) are also

mc]ud@ys welliadiothdr combinpitioins 0y barbbinykgmmmfhﬂumdyb heteroatoms (e.g.,
ran

mtrogqﬂ Hégé%}g E\% n} g%‘%‘%‘ﬁ%aﬁ C%ﬁbﬂ &1 068 (éh ?06‘{%?8}‘ rle the heteroatom can be

furtherBubyifuddwih Yhe lod ioyel alkyhiatieengl, )alkynytilahyddmlkw,aicyl,,etc moieties.
00Xazo

d.H]W%'dr oi, )(}é‘af’aar ansl or HPW ! S)%zig‘li}}%?s élompounds and moieties which

- contaifl b RUHORARBNAZIEY kmthda AU OBMPHA St fur didiy. dmwmd‘rtﬁmbarbonyl
d| hydropyr| m di nyl,



~er

. moiety'Hing
- “thiocafpeR§e:i thfeﬁgs ﬂfélﬂde A RbBAS S, ggtf\ég%’iﬁé}nbvmgxg Ig%\ﬁ) isYound to the

di hydropyrrol yl, dihydroquinolinyl, dihydrotetrazolyl,
di hydr ot hi adi azol yl, di hydrot hi azol yl,

waledogds9shi enyl , di hydrotrazol yl, di hydroazetiPCTYs2007/012768
nmet hyl enedi oxybenzoyl, tetgahydrofuranyl, and
tetrahydrot hienyl, and N-oxides thereof. Attachnent of
a heterocyclyl substituent can occur-via a carbon
atomor via a heteroatom The term "acyl" includes

] nds and ieties which contain the ac radi cal
an%gey n&?etgsggqt%ﬁ ghalggensio carhenyimgieties. 1\4or example,

nmore of the en atons are’r:

'c;cu-bme siompplcthe 3h1p9qu'bg qup,duitherpiare gﬂmg ggpcarhazhyi gagisties include,

) oxythm Sﬁylls r(g%&%}?ﬁ'b%%@ enHl O@§¥bon at%xlnﬁyqna b Mn%cﬁl%wﬁrgpg groups, efc.

xyca ary1 oxyear
aIThy terar ‘tﬂﬂu\qﬂ’ induddscanpoyds oxadnbtmiys diap obiythin an oxygen bonded to

L carbon arn no rbon
two AR RaR Rlts Bt P Sathngy Fareg el e termingges “alkoxyalkyl”
. whichpbfespioairealkyih alkpheln 8¢ Q]kyﬁil‘?r@ﬁb Be¥LQentBYidHded 3ThR 8xygen atom that .

" is covélF%t?X/ﬁgJNFeﬁdtal kﬁ@eé%fg@bgmkxlo)am 28y| aﬁ{%loa?: 28| udi ng

ainsy by ey AELNRS coﬁﬁaﬁhﬁﬁ&ﬂr}ﬁbﬁﬁwﬁm e&{tm@aérb(ﬁm a
am di no, im naQ, sul(fg‘gédry

hetemam g?ﬁ“tfi t0. AU{RYESR BiSHY (hat is banger 4 the, caalpqewfswfrbwwl group. The -
term "éb’t%if ’QH@l‘b@es éﬂbﬂccmdxy gcthlf)soﬁﬁ a%?netﬂé{)r Q.Tborlyl ethoxycarbonyl, '

trifluoromethyl”, cyano, azido, hetero

: prOPow%ph%v}slbthﬁyca?boavb panioByeRbonstleeroa ffbnathyd;, allaniybtor alkynyl

T&%aE%E m no" i ncl udes noi et.i es. wherei n an acyl
roups
group I'S E J@H to an am no group. For exanple, the

Ehmemc‘rthnoe&neél ingluwdlas banpbandsrand msigtiesawhiehcoaing sulfur atom

vonac 5 ROTE S S, DB B PRy ot e o

hmltedltcdalhﬂi((yai&jzls ajkthmﬁ:ﬁk&i@‘]&ihﬂdhhlk}dnbhlﬁ&!liﬂst Q’héfeﬁﬁ%‘%ﬂﬁtﬂmalkyls”
inctudds5iEba B bt e Al 1 ot B Bt o SIr atom thatis

" bondedl s®pi alkyl goowip. lSiﬁhﬂ@ﬂy,, the %rﬁf(%lkﬁi&lmms@)élﬁd Q[l&lﬁ%%ll@ﬁgls” refer to
i nclude ¢ i.c g qs such as cyclopento
compqupls  Bstegies ttsseih el el e kahe o o ERBIn 8 Bohded to a sulfur atom

whlchhﬁl:&@ﬁﬁﬂlty%nale&%(é{n alk%?@% The al koxy gr oups can be
sti tut ed with groups §,uch as al kenyl, al kynyl,

h SlgER, “hyALRR 0Ly T hyroryl daslpdengronys Withpnc&MonyDoxy,

aTK@ a © C a

koA TR O 1y RO UBUE BB, Mrine BRR U e tom
perhag?geﬁ@t@g ggrpﬁ}plly rqiy Fugyip a@m@awbemyi a}ll hydrogens are replaced by halogen

di al kyl am nocar bonyl, al kyl t hi ocarbonyl, al koxyl,
atoms.

phosphat e, phosphonato phosphi nato, cyan, am no

(Thmegm(s ﬁgolabj{qul”am“po!ycglclai teglicatil inojuda mydietigswith two or more

rngs VAR, NS AASY: sl I ulRn b i bicn

two orumeedaihona m&:ktmnmonlta) 000 adjoliriny dingt, ¢ & ihﬂridgls @re “fused rmgs”
lthio, , thio arbo Iate sul f at es, Isulfln
Rings figf s Jatisd thrgrel RTRdIacERt SRR PRI 1 grideed” rings. Kach of the

rings df e ;l)dl?éﬁ:ﬂ@&é’rybe subfifuted@ il Qucth ShFHARME éé' deséljlﬁ‘éﬂl oYk, as for

heteroaromatic noieties,. Exanples

.exampgq, baloesr, 3w lcgf -{lknle oy lesxyaryicathosylaxy) allexycasbanylony,

arylox?&&b&dyﬂ)iye @a%xylafté WOHAEERD yalkgiafcg.{'%?ﬁ%ml}@ﬂmoacarbonyl
trifl uoronet hoxy, chl oramet Hox chor onet

aralkylaminocarbonyl, alkenylammocarbonyl alkylcarbonyl arylcarbonyl aralkylcarbonyl,

alkenylcarbonyl, ammocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,

phosghiriato, cyano, amino (including alkyl amino, dialkylamino, arylaminb, diarylamino,



trichl oronmet hoxy, etc. . The term "carbonyl" or

"car boxy" includes conpounds and noi eties which
w@omnraisa¥s@ carbon connected with a doubl e bonePICT/OSZN7/012768

oxygen atom and tautoneri gsfornms thereof. Exanples

of noieties that contain a carbonyl include al dehydes,

ket ones, carboxylic acids, am des, esters,

anhydrldes etc. - The term' carboxy nnlety

"carbonyl noiety" refers to groups such

and alk)daw%mmpb@ﬁyla!mg@ Gopludingaalkylgarhanylpryno, &Fﬂﬁ%‘bf)%ylamms .
carbanffcg){ i and 'ﬁ?‘élﬁoﬁ 'i‘t?hﬁ) Oin@no CRIMGERH, egfqﬂﬁﬁe, arylthlo thlocarboxylate,

car roups wherein an al ke rou‘g.)h
sulfates,oalhyleuhﬁnyl k;ulfamtoos\&fanma’i,tsokfynatgtd@upﬁro trlﬂuorome yl, cya}no,

azido, bRl R My 08P ﬁ{aﬁc%r%@te%&ggpré{ylf AR S,

ony rou :
grmtwm\nﬁheteeoalomn 1mlyd1esgitomp of any: eieaieamthyr tian aaﬂxed or hydrogen

' t he carbonyl Furt - e term al so
Prefer‘iegfh&f‘?""l‘théraB%%g“\%ﬁ cgﬁylge%ﬁé’ a?r%? 8t oatons are

Cﬁmaiti%ﬂhhy th@ prk@de tanyt dignisiastiaherddBt BhiesHbit amz;zammm of the
the termincludes moieties such.as, for ex

listed fiynctional Eronnp|andonelerdes m@wbéﬁeml%%tqf@@%ﬁ?%gwﬂfculm
arcmté%?l}i@d)lrw exdifle CRE RO OHHERS, CRLRMA @ 0H07"),e-0-,” “a0H,” and Ci.¢

am nocar bonyl oxy noi eties, wherein an oxyge

(i.e., -6Fd 2ad nOH63BE Fat vandreccopthinediorfermea 3-methoprQRRy benzoic acid

SubStlﬁl%{'lp OIP W tog{p)%e(s‘??fﬁl thafWhGi cdifbiakd ﬁn&t@ox@a‘f gfoups and molecules to -

ernore, am nocar bonyl am no gr oups _
create (adaxger moleaidr aschdteatuse hyidrigens cambe wehdvedoradied, as required to

atiops of carbonyl groups bound to heteroatomns
SaUSfy(tg’ Ja{‘l‘meo ré’g\eﬁ r%oxygen sul fur, etc. as well as

&nb mbahmatoocftltat 1) ronﬁﬂteeqomﬂmmkiebétmanmntmrdebmbed above will

ﬁthheJé} |bon§§ g%tlv&egfngalwwfﬁthaé%@? o@{n’]ﬁy(ﬁogex{gl as Sregﬁllﬁ J]t%lsatlsfy the .
valenceldTicala bidan yhat 1%{ bohdy aiﬁlﬁirh@)ﬂ)fogehmd)mde& acldegd medﬁr1®|1ﬂe
noi eti es whi.ch ntain on. connect d Wi t

follovieg BREbBLRrofa) bands fordaeh &F Hmafr"ﬁﬁ‘@“tge‘ms Ve %ﬁ?ﬂ four b‘mds’
nitrog¥if> tRAR HohA 338 o B A</ A28y : 16 §iRbehys. i ncl udes :

noi eti es that ~are anal-ogous to carbonyl rml eties.. Fo
eXtamidl tes noted Hhap ther iBIeiures ppjosts ekthe geimpaun ds of this’ 1nvent10n include

asynnﬁﬁ@rﬁ%o&%&ﬂgnﬁl is 10'BE1£aNstBBd 3PBRGin@ OBt the iRned atiSing from

carbon atom o t he thiocarbonyl “group,
such dsymintetrynferge, At ¢rantivmierss alcrRnisAmers, retamsss.itptomges, diastereomers, or

racemgz(e\éi]gljqua{x (g%gtﬁ n(t(})]é)ég&% Mﬂqﬂ?é}lﬁto Suth %‘fn&g Qﬁq be obtained in

ot hr ocar amno groups, etc. he term "et
substantiallyges: ﬁ:mrlmnial&sm:at separaétqnescltﬂmes cod ba |stﬁra¢pbsxygvéky controlled

synth%gsp g%g#g@gre edsI i ];C?Jrﬁg P%‘]%cf gtg)gxogq:gﬁgcgt@ gfu& nﬁﬁgﬁ&%&%sed in this

application hlsbéhende 4l taaluorabﬂsyhcre@ﬂ kKemypoursis dabdqhq:yllhegpg oy be obtained
oval ent | g mc){g 0. a0 .oxygen atomthat 1is e
throu %Feé’ﬁﬁf'i//z SYIhesi: S drgither al kyl group. The term
" @5 Al alsd BE hufdshaahp subitisucatitofisohtt ofehe torapowmaistafitias anvention
"carbon or a, heteroatomb und to. X
includegsemppre AYis YRS KoM ©f eatméa%t?% &?@%ﬁgyaﬁaﬁ)ﬁ@m&%wnﬂ
1sometr§6f'f)a1ﬁ§1§1§f subsfiftleHElase BldRRIMGRIKIAXNe oy PS this fvedtion, unless
met hoxycar bonyl , et hoxycar bonyl , propoxycar banyl

indicated othyouiseoRgt exapmiw 9&6@68@@4201@1801‘1% elfp)p, 2H-tetrazole, 3H-

K lerraffj@UPS are as defined above."
R o el

I ncludes conpounds and noi eties
whi ch contain a sul fur atom : .

-Use in bacterial infection

The compounds of the present invention have valuable bharmamlogical properties



bonded to two different carbon or hetero atons.
Exanpl es of thioethers include, but are not |imted
wo eooalkroké oal kyl s, al kt hi oal kenyl s, and PCT/US2007/012768
al kt hi oal kynyl s. The term "agékt hi oal kyl s" incl ude
conpounds wth an al kyl, al kenyl, or al kynyl group
bonded to a sulfur atomthat i.s bonded to an al kyl
group. Simlarl Y, the term"” aI kt hi oal kenyl s" and
al kt hi oal kynyl s" refer to nmpounds or noieties
and argisplil mﬁlﬁ tggappent of|diseasss, 16 ﬁemlnwghodgn@ufb qospevndef the
: mventti@n %eﬁiélaﬁﬂ' fin fHeQ atrﬁ@ﬁtctﬁb!aﬁt &Qyﬁk&@%hy bonded t'o"an
.- alkynyl group. The term r OXy "hydr oxyl " .
i AdE tetos“uped upéudﬁsmny ane oonlcmc of the. fthwmgawmbddlaiengmﬂhe
I Ok | n h :
| mvenﬁ&(? rés'&%tl ‘Jhg] t(%lg gxgea treﬁ e of %Flctfalaﬁlsm.?eg{lgn%ﬁlee?%; for ﬁle
_ manufabture oﬁpladdnabyldioagecnﬁp@dxﬁoﬂse@k &ﬁ‘fﬁﬁh thy nbﬁtlnﬁgﬁ of tlit&@ﬂfseases e.g.,

in the lrrﬁﬂ t er @gﬁg&gﬁf{?ﬁ {nﬁglogF oﬁg q%lnlﬂgglrn gogﬁle invention in the

. treatnié)iﬁbﬁﬂlbé@dhﬁeas@y Qﬂhﬁﬁh&%ﬂﬁbﬁ prépaFhtfishaitloooniiothds of the invention - |
and/ or heferocyclyls) iin which, two or nore carbons
for thf‘avsa%nﬁ%ﬁ ¥ digisstijapd P opndyel the inyention foryse 4o the eeatment of

these dfsb‘@@ﬁ ds lapPropriate AN peiRht, 3 ﬁbﬂ s@dté@gthkmgé' Ofh particular, diseases to’
on- ad acent atons are ternmed "bridged” rings.” Each of

be treactﬁ% angl ﬁWgté%Prefmeqof@r yegef @C@anomi efiths pretsamemvmttqm are selected
from BuéEdRiad Hﬂééti&rﬂe&t v%el@%s €l sQ:?s‘\i,F ﬁpef? e activity of EF-Tu. The
. exanpl e, | ogen, - hy oxy ony oxy
term aqsyi @éﬁh@bmﬁm em@pﬂmgrgapﬁ@nyp@xtyqns herein whlch bind to an EF-Tu
I r Al | | car :
protenql ﬁ%g@gg %Q&e%é ¥1i?.c§ 3 r?]l? 28(%%52%% Zt)lha% :wlﬁén cou;?l%g ¥0 a fluor or tag, or
‘made Mdcyllva,mandlearsbd) ayh resahichryagent 0paed Biagydstic or an imaging agent.
“al kyl carbonyl, aryl carbonyl, aral kyl car bonyl ,
alkenylcarbonyl an1nocarbony| aIkyIthlocarbonyI

alkeetydin emjlbogmmﬂt@ a dehgmRRavatE pref(&ﬁl@ silenfioh & us;ékl F&Otreating EF-
amni: no ncl u an1no yl am no, aryl am no,
 TwasiEGH Shirs 0 ls0gh fie oo P63 piFaion g Rpibitor of
any ori) daythéreyE R TuldteirRC Vit ﬁmnﬂﬁ,ldﬂeﬂ%étcﬂ X8 canbe a treatment of inhibiting
al kyl ca bonyl %?c;ﬂ? aryl carbonyl am nb, carbanoyl and
i m no,

, one orpg edB? oIRFP sul fhydryl, alkylthio,
aryl thio, thiocarboxylate; -sulfates, alkylsulfinyl,
sul fonat o, sul famoyl, sul fonam do, nitro,
Assays 1 f | uor onet hyl, cyan,' ' azido, heterocyclyl, alkyl,
a{ﬂﬁéf 'irﬁﬁl)ﬁltlon%&' aﬁf‘bﬂ%‘[ﬂ%%ﬁ1%b?ﬁ{e%o@o%gaé bf‘thg‘?h\%tn%on may be

The term "heteroato
measupghesing A anmbsr pbassays dvpilallgdn the 2. eABrep(enhphemfeauohan aBsay is the o

s L B B (e D ASRARE g o o

guidelimepl i es that any nunber of the |isted functional
'groups and nol ecul es-may be conbined to create a :
| arger nol ecul ar architecture. For exanple, the terns
Pharmagbetmdlﬂomzib&rtmﬁyl (or "=0"), "-0-," "-0OH," and C1

errE QI% %eccan be. conbined to forma -

i lngiges <G s oo the spapEe FEA BIOUT pecpESARGOr

sufficiBBt ONERE 6 prederktBacrhri irTesiin)| b9 pfevBat theRatioty Rbiphological and
and nol ecules to ate a Iarger mol ecul ar .

somatig SYRRtIs of @ bamraﬁﬂdaé‘fgow}ﬁldﬁg A disgsve ar epndideredescribed herein. In

an exahﬂﬂé‘ | anedtdcBve aAbLST of thd %ox’ﬁ%%@ﬂ’tﬁ@f @6 iRni ﬂg% akﬁou!n% sufficient to

be understood that al e conpoun
treat a,hqg’r@ﬁgl ifectiondn risubieat olhe effdctive amount can vary depending on such

factors as the size and weight of the subject, the type of illness, or the partlcular compound of

the invention. For example, the choice of the compound of the invention can affect what



further include. bonds between adj acent atons and/or

hydrogens as required to satisfy the valence of each
w@r@mi4ibB@t i s, bonds and/ or hydrogen atons arkeCT/asmben012768

to provide the follow ng wunber of total bonds to

each of the follow ng types of atons: carbon: four

bonds; . nitrogen: three bonds; oxygen: two bonds; and

sul fur: two-six bonds. : It will be noted that the '

* comstpi S S e o B B R e VS L sy e
factorsWHRBiSdPRF e MGHANHAINNY deRahidalion rSFBNG (B bﬂ‘édtﬁzefdhﬁmnt of'the
such asymmetry (e.g., all enantioners, stereoisoners,

compouBdsekihg inyeatiosvathout yndus exnegmentationgr 1 acenat es) ;

affe fegﬁhaﬂsﬂa%ﬁmatlbﬁ Ra GABG Wiat LBhstithiy %Hteft@&weg&ﬁ!?unt The
: i sonmer's can be obtained in substantially pure form by
‘ compoghégg thmhvgt@pm'm beradmaioistared tosthg ﬁqugyt either prior to or after the onset
ofa bat%#e?{aiE q{fg& o, ?Sdrgleg%g%%rgi Jh%ijdedst%g%%gg%séwelf% %Qgé&&'i aqsages, can
be adnﬁnstmed? éaily or delguentizlypbt ﬁmtdow cal bocontirluodsly ahfused, or can be a

autonE ‘here nds desc
botus yibiPeRirbs Hiiireare RabogrmpstrapnerseafolPpes
proportionally indtdaked@bs @eddeasB@hethdidiadd by hesaxhisintics ot thérapeutm or
sone Qf the conpounds .of this invention include -

prophylagfiestifuatienc| j ¢ structures. It is to.be' understood’

aes&?émml OF th HveRQHE hidyWe! 3ea lin the SAFBAENt AT sBAES, UisbldR¥Es or
subsfituents are includéd within the scope of this

diseas¢ssedeseihed hpspiaser for e @améfécmmf%wag@acq%&cab&%msgmns for use

in the &Qﬁrﬁeﬁf Bt the&! §id2ake” Meﬂﬁldg Q!)?ﬁsé 6t {GHA P Brds SFHeStre &P krention in.
tetrazole, 4Ht tetrazole and 5Htetrazole. 'Use in -

the trebfamtné of ties¢ diseeses.on phaenecshodl raepasatiqnseayingseympounds of the’

present R4 o B BBt s R 06 & et il i

t ke tangadgeeiphanhadtiusieslsesipoksitiond mtca\udﬁsemaw:ttlmmsmtable for

s B oy e, PSR SR 5 b B bSgen o
adminiseabd d@phaﬁ;acaﬁ&awtonﬁmﬁnmts, tle hfunidnswhag canbogdiveripesse orasa -

of the .invention, respectivel
pharm e AR e i SEEPHIfs D L Gl PigFe prrgerably. 05 to
90%) SPAGHvaGhdtegienf mtzimmaﬁiﬂ witBla ;ﬁl@ﬁﬁﬂiﬂutlbeﬂl}sacfceﬁtabfé&ahﬁbr '
the treatpment of these di seases e.g., inth

mh P PRRES r@%maaew ¥ aFfeRtable/eaTHBR s ot rRgnyred and includes 2
pharmﬁ@éﬂ@f%ﬂ | §c&%téb|[kem'afé\‘ﬁ[‘ toBipokitioh e veﬁfcﬁeaEMe Ri‘r aﬁiﬁﬁﬁi@termg

di seases; armaceuti cal prepar ati ons havi ng
compaymds ﬁéthemresm Bivention tq mammalat Faearpersinelyde HH§’é‘a‘§é§hd filler,
diluenf! %ché)@éﬂ? %‘l‘\%?lt ef eﬁé&‘ﬁsﬁlgﬂﬁé"ﬁia%ai QhvdIS&d idedrRfng or transporting the
treatnent of these ‘di.seases; as appropriate and - :
subjece aged ifeom on¢ praas: oxpestied obthiedrofyste. anothes grgans gF gertion of the body.
Qe f
mach AGIER 5 sty 25 k B080% Sl onRUEDR B i Saredins
of the foromlatigt :md mit injufions tcmlns paasnw\Sbme &samplys of diaterisdewhich can
serve ?Slﬁq}aﬁ'@ egi% nact:che %ggclzeyrlfrétﬁ S Sm%lluge su arsT %h astl% tgge? %ﬁl%ose and

ositions ;
sucrosehstaithbs, Rdch as ét)’mEFaréthande(ﬁhe)I snaleh;fdelllulcma,t dnd itsodesdatiees, such as A

acer r bel s 0 at en,.c to af
sodiuc pagiogymghy! EBoradl o} Beihfee P FepaiaTE afigt? powaert tragacanth;
malt; gazstﬁartsxb HRRPERs, Qichas codoadhRERasd beppokitery WaRE! 6ilk, such as
gent. In certain enbodi nents, a conpound of the

Peaﬁ“b‘?‘éscéﬁﬁ’n‘?eﬁdé’hlt seffloer gl esesppe ofly elivg % qegn oil and soybean oil;

-glycols, such as propylene glycol; polyols, such as glycerin, sorbitol, mannitol and

- polyethylene glycol; esters, such as ethyl oleate and ethyl laﬁrafe; agar; buffering agents, such



Tu- associ at ed di seases, and use of the conpound of the

present invention as an inhibitor of any one or nore
WERB0Ta4980t eins. It is envisioned that a use CROT/D82087/012768

treatnment of inhibiting ore or nore isoforns of

EF- Tu. Assays The inhibition of antibacteri al

activity by the conpounds of the invention may be

nmeasur ed using a nunber of assays available in the

art.- An exanpl e of such an assay is the standard - . .
"as magmasxunm.lmdlrmdb an@alsmuauméw@mv%r@ gimceErid: gy an?B%‘(Pc‘F%‘af 1sotomic

ccor di n d other non-toxic

- satnes F55 PRkl SRkl sioMHERld-BERe oL ERGRU B4 .

angua ective- amount " of -t he
'compaﬁblmﬁbstdmes etﬁ}ﬂbyﬁnnlphbmmes@rfyﬂmﬂaﬁm ficient to

treaf or preven bact eri.al _.inf
o WeRngreshl, wosie g Sk oh s S My R4S bnd
_' magne?i%.ﬁ{ &EM{C, héventak @Bl,orﬁ@%eﬂits,&ewasemtsg coatoriagentsy sweetemng, .

descri bed herein. In an exa an, e fect
flavoripg ap@ perfBmpea PRENGS Pf%s“’aﬁv%srﬂ?doﬂ‘t%‘% Lsrﬁ’fbe PHBYEAY in the
ci-ent to treat a bacterial infection in a
'compdgﬂ{)fnéct The effectiyve amount can v&a%dg{acﬁgp[(l% On 1ubl
. sﬂmnplfeaefphmeltth@lls iageepiahle apigHdarts ! jeg gpiuble
antiox*c%ﬁts SRR fas&njb'@: gﬁtefdé%yg%&ﬂ&iﬂea‘sodiﬁﬂmsllﬂﬂat@,fsodlmn

i nventi on he choice of the corrE 1[1) {j
metabishilfitbesoilivne aullﬁomambzﬂneéﬂ@e@ﬂ-sqmie agtioxgsiants; Suenis ascorby palmltate,

butylag%ly SZO(%é]{sgiLeZ@_ﬁ% Expflw)(?‘?oléihe (?;I{’F)C\A})élj:‘i‘tﬁm, propyl gallate,

. o-tocophbolf ehdsthel liked died méial: tlmlalrrgngeatsn subhmsrodtirie agifh cthykenediamine

the determ nati ogn regardi ng,t ff.ecti. of

tetrandele S GBI AR SoRob T A RS G e ke 0T
eF BLLTBOES 88 prebb® ihe&itivaincthda divsaissitabdd faroralanasal, toplcal, ,
-af fect what constitutes an éffectjve.amunt

buceat expnmeloral o TRl o DR AT By The [5mplqgions may
convegiégpg steﬁJ%'a iR uhRdokReFbrifah8 mdyee prepared b9fang methods well

fection. Further, several d| vi ded g ]%% 4 with
knowmén ﬂxelalrt d@mg@er"ﬂw Yoguyed, ac%‘éﬁlngs“éll%mﬁh?}hcg{l g Sqmbined with a
: camer WIaLleg? fo %r%ﬁﬂge% Eﬂyeyd%sgé ui@ﬂ?gg%&?&ﬂ% %gl"ek}rh&iﬁﬁlbiﬂtb/e
componsbiespotiutdsa hermpoutiti¢fictoCenprally noemfiosn hupdgegper cent, this
) t |

amougth\gﬁgr | oﬁa éb u? rpf??%?‘g'er anggtﬁ{lc&g%@ﬁerb&g'&ﬁkﬁ% P¥redient,

rop actic
prefel‘inyL@éIhQibout 5 perCanpauatdsit 30 peheentmemprgﬁrarbi)yﬁﬁél ghouy 10 per cent
in the treatnent of states, disorders or diseases as
to aboyt 30 PEREH therein, or for the manufacture of

, pb@éﬂﬁ@&ﬁ dp&@im@gmiﬁ%fdrmmmmh@ br umeposmomérwcwemmm of bringing
ese

h f f
into ag%wp g qﬁﬂ%ﬁ%ﬁ' tlla.l\f/:e}t)reg%é I?Y()eé‘ggs oelf' Qﬂé égtlo'ilgﬁy, one or

more %&%ﬁﬁ‘?%g&&eﬁﬁaiﬂ'@&fé%ﬂ halfoRfielpAs@ arelpseﬂaaadn hsbgumformly and .
onpounds”of the' ~“present invention for.the.tre aalqe d
intimafklyt brénging inje aswsiation pLOMNANEH gS the pysseniiveptipr gt lqut carriers, .

or ﬁngg)?gisde{j sg{fd RRUAE B SRATHRRI @ %%ce%'s!zhﬁya iffg0the product.

ion to mammal s humans. en t he

c d?qnmnﬂnimne fof thfempﬂémmf@h]\%gf pioh administERiion PRy By Wfthe formm of
'capsug%s, 8?‘3‘5 S, SHI J(a%?étss 15:9:ng@§mln§ a fatbred BATRRBuallyn¥rds8RAnd acacia or

er Seé or
tragacanth), powders, granules, or as a solution ora suspension in an agueous or non-aqueous

liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an e11x1r or syrup, or as
pastilles (usmg an inert base, such as gelatm and glycerin, or sucrose and acacia) and/or as
mouth washes and the like, each containing a predetermined amount'of a cqmpound of the

present invention as an active ingredient. A compound of the present invention may also be



phar maceuti cal conposition containing, for exanple,
0.1 t0.99.5% (nore preferably, 0.5 to 90% of active
w0 niyraeioent i n combi nation with a pharmaceuti cedT/¥S2007/012768
acceptabl e carri er. The phwrase "pharmaceutically
accept able carrier” is art recogni zed and i ncl udes
a' - pharmaceutical |y acceptable material,
corrp03| tion or vehicle,  suitable for administering."

onpounds of the present invention' to mammals. The
admlméfﬁf‘ﬂ @r%bqlﬂ%leﬂzf’d%“qr}’ QUPE®r solid filler, diluent,

9% %bﬁ& ﬁﬂgagesiﬁ}rﬂseaf theinRIFRRTY! Gdal Mnﬁﬂét&ﬁbﬁ'(capsules tablets; pllls

i nvo in carry lng or transporting.the . subject

drageeag:emdets, tgmm#@* apddhe Ik ive mnmdlphtels ejeigd with one or more
t

e 5 951400, At e, i

any of et follbhéng: cftllwr o1 exjerebtirssstish as siirchém ldctoseusunrossn ghwdse,

* mann o s OB 0 g BB PR Gy

alginat8§, GRRitimD b6ly O iyl perrolidered, Hlﬁk?osesat@%ﬁacaslupharﬂecthms,t sueh as glycerol
glucose and sucrose; starches, such as@gor n sta

disintegTing JEshiS SRS AERTCASF AUEM SaRRPTALS, PRIEHY DEIPISE a Streh, alginic
acid, c§1"t'£ﬂ sAifcates O B G @h REMBHRBIN Y 1u66h Hethiass a C%@hﬁy kuch as parafﬁn, .

lul ose and cel | ul ose acet ate; powdered tragacanth; -
absorpﬁan aECeleraiors. (FUCh A guAteIAHBMORIUE GRRPaEndsy WeHing Ageals, such as,.
for exﬁngtﬁ X eg%éc;h%? d"@pf@éml ?ddn%ste&t‘éféq aBSorbBRENMER a4 kaolin and

| ower oil, sesane 0|I, olive oil,
bentoniterciay |1¢brmutss oydberatialop ichleium geguats, @agﬂeﬁhmﬁe%?‘@piﬂhé‘n e
| Qnd SRS Qlents, In th

pise 450 0 84S T 0 sl SRS o 1
case oﬁcu]bselteh,)khblle’a;wﬁtml;ls,a@apharmgﬁélﬁrqahgomgmm@ls By hlswompnse _

2007/ 14 6, PCT/ U 007/ 127 8..6 ,
butfer EER 030 W AP APTHD PR e TR0 B B lved as fillrs in sof
and ha?d/-ﬂl@& Igefahﬁe:apaﬂé’sr using mchmxclpxaak anactoRE bgailkssugars, as well as

on; | coho ho a buffer solutions; -
high my “&%‘H’é‘?‘g]ﬁtd?f}ii’?}ﬁ?’lfne gb’ﬁﬁgt@a% L‘E%st ances enpl oyed in
PRAEMBEREY be dhadedtynddndbressisn oViablding opagﬁdill}Swrth one-or more
enmul sifiers-and | ubri caints such as sodju

accessgpy Igresdienty Compressrirbists aamabeprepairg Ut é¥?rﬁ@<mnple

gelatlr?ﬁﬂycﬁ )‘ﬁbﬁﬁﬁ%ﬂ?}g%@Hﬂosé)O%hﬂﬁltaﬁx%ﬂtcﬁlueﬁt/\@%s@ﬂaﬁ%, disintegrant
avoring and perfum ng agents preser vatives and

(for examplesodivn starchreluealateins cpsedinked sodipmecarbsmimasthyl csylose),
surfac%@ll';@é &rdi erBiRaR @&tewfdl&&i fa¥leRORHEP LA RIRe tﬂx@l’&it@ﬁtassultable

ter S anti oxi dants, suc as ascorbic
machine & thixtiye péﬂw@dW@tmmm'@é mog@apdj Rithi an iper diquid diluent.

'S I
SFHL USRS R S Sl chsons o
preserin utvehtibe.csully ds dyagm, s:@pselle{sBpN;; antj lgrgmxhse cnay optlonally be scored or

prepargx vsg@-b%%glpg:fe Ql?d }_IP Sucb‘xec Ieﬁglng Qﬁr?%yalndhgﬁkérac gtmgs well k_nown in

the phaﬂﬂ&ﬁtlceﬂdbhnalatlﬁg hftlT 'fh@cm@ly alisbﬁyel fensadlated soeas to provide slow or
acetic acid (.ED or hi.t ol artari
conteqet 66 o e ipedivg e B b G ABRE: BFhgpropyimettt

celluld¥edn l@ﬁi}}lﬁg‘yﬁﬁf)ﬁ%gltﬂ @)f(lwi@e ﬂ%?&@xrédﬂdl@@é pr(fﬂ'.lé @head polymer
nasa opI Ca ucca Ing r.ect
matnogﬁdmsomﬁ andlet mpicraghensss sy eﬁf‘éﬂ%f‘ ﬁ’én B%rueég@PfFa@“amn

throu oa{‘l‘lzﬁ:%r%{‘fétéi g& ﬁl’i&s@ﬂ;}eﬁlcbﬁo%iﬂgk B88s hEIR ANWe f& of sterile

e prepared any metH nown in the art of
solid qmmqmtgns R an o irsobed dw sterile WalgRQiseme atheiistestle injectable

-mediufy? H{‘P&E&ﬁte\{‘@ bBrofe use. These compositions may also optionally contain opacifying

- agents and may be of a composition that they release the active ingrqdient(s) only, or



carrier material to produce a single dosage formw ||
generally be that anpunt of the conpound that
w@e@duewse a t herapeutic effect. CGenerally, outPOf/USINE7/012768
hundred per cent, this angunt will range. from about
1 per cent to about ninety-nine percent of active
ingredient, preferably fromabout 5 per .cent to about
70 per cent, nost preferably fromabout 10" per cent
' to about 30 per cent. Methods of preparing these
preferdntialip] iatd eamairoportioné the gastreintertingbigact pptionglly.gp a delayed - -
r - .
marnl 1508 1E of (eI Erho R, HATAR L] AU HGpRBHC substances
‘and waxes £Tlacanive dngrediegt e alsu ke inl migrereacagisnlatéteform, if appropriate, with
formul.atiqns e prepared uniformy and intinmately
OHCQrB??rﬁéﬁfﬁlée é‘?ﬂvs?‘{ﬁg@ﬁ%aeﬁc%?rgg‘conpound of ‘the present .
' i DAt dexagy sl foflviall admiristedtion of the tomhponids ofithe dhweintion.
.. .solid carriers, or lioth,' and then, i .neceslﬁsr% o
includg RigRGer Hieally AGERRIEDIe CRUISIONS: PREHRETHSIONT, SO MY Spspensions,
. syrupsSiidlediRii8. IiddficH toaREThétiviel ihatddfnt,ThY ligeidi doshgefdnms M contain
- capsul es, cachets,. pills, tablets, |ozenges ( S|ng a
 inert dilngniciosumenlyiused st rty Sudcase s e AP Ee X ¢ ogother solvents,
solubiliiihgg.g&ﬁg hhd emRBNESS Ssuch 28 BHyE 8icoRb1, RdpRpYPhkbheN eyl Sarbonate,
~_suspension I n an aqueous or non-aqueous liquid, or_ as . .
ethyl asstats, benzyl wiaobel, benzsd benzaate.gropyleraglicamdstunlens glygel. oils (in
g o , e : 0 | : el
partioffi Soibhiep protdtl, Bimy Rerm PO eafer iR E RIS R ocrol.
tetrahyadrafiirsl) alesth] grolpethylene gly colssind Sty deit [esters adesorkitan and mixtures
th ontaining a predeterm ned anount of a conpound of the
e“""gr esent invention as an active ingredient. A conpound -
of the present invention may also be WO 2007/ 142986
"PCT/ US2007/ 012768 69 adm ni stered as a- bol us,
el ectuary or paste. In solid dosage forns.of the
| PegiAtd Rertfduefts 2dhe REUTI Aok Rons Bar 8RP $ndlede adjatnts such as
_pills, .dragees, powders, granules and éﬂl’;f? I i.ke)é lt he
wetting agpyts, STAYSRANG AN SUSRANAIE 45ePTs> BHEFI g 2yOring; coloring,
' Pe'rfmgfﬁ?rdﬁaqﬁbge}%jv@égaﬁgept abl e carriers, such as sodium
‘citrateée or dical Ciurn phosphate, and/or any of 't hg.
. f SHsRoREiogs. injafdigion te theeagtive geppould MayLopfaln spgpending agents as,
for exlu‘?x?%?é ox VRIS Sste B IUAOH LS, PORIRYERlylen8 BELHRH0] 8hd b&ibfan esters,
acrd, binders, such-as, for exXanple, o :
- microcystbinenmsilnidse.cil imirpwe metaliydrordde dentpaitas 395r-258) ang; tragacanth,
rrolidone, sucrose and/or acacia; humectants, such
andmg%/mﬁﬁg)}%%rggf; di sintegrating agents, such as .
afarmualgtons cfthe phamaebiticad comppsitianpobihe timyrintion for rectal or'vaginal = -

SR B G G A, S5 A0 g oo
more PRNPHINS;of tibinvepiorowithone loe radre ssitatdeinbniastating txeip@nts or

.. anmoni um ¢ ounds; wettjng agents,.such as,., fa ' 3
carric gy NG oA ROROn gt Gage Gyiens Eiser apppatory wakora
salicy 06 QB &Mish sS4l a8 Sodta edrhperatue, baeligaidiat Body mperature and,

| ubricants, such a talc,, calcium stearate, nagnesium '
therefgrce it maelt wdhe gectiBIoy é(?ﬁlyﬁle??éﬁgwyé&?@?seéga GRS SRfrRAUnd-

| stbfahBtioRRSr ik prakeRBinvEREIERhichaRd s GRIbRY f07 ¥agigNidministration
In the case of capsules, tablets and pills, the - ..
also inshadapeseanicse IMpaRsISIRS.@sls, pasieafeameoniray formulations containing
- huf-f erj . Itg B R,}'h'.ns of a simlar type
such %yaé&gﬁé g%b%%gﬂ{pﬁ’ot)}}g%hgg ? i%PPe s{afeﬁ soft —and - .
h@aags fred fgethetopicalaydiansdermsi adminigrationdisi comppuag of this

invenﬁgﬁ(x: tQ fdﬁ&!v@ek%lsgﬁg%ﬁzﬁ%ngﬁgﬁh%m ,ﬁcée%x% EbtfHHs?QéiL,?s'blutions, patches '

and inhalants. The active compound may be mixed under sterile conditions with a




A tablet may be made by conpression or nol ding,

optionally with one. or nore accessory ingredients.
w@ompnedsed tabl ets may be prepared using bi ndeeT/(8m07/012768

exanpl e, gelatin or hydroxypropyl nethyl cellul ose),

| ubricant, inert diluent, preservative, disintegrant

(for. exanple, sodiumstarch glycolate or cross-Ilinked

sodium car boxynet hyl cellulose) surface acti-ve or’

di spersing agent. Ml ded tablets na
pharmqqasp'gcpql,)gr a[cge}ga l6 CALTIr AN A% pgps g‘a&e rtshér propellants that
may b L{gd conpound noi stened with an i nert liquird

i ent. The tablets, and other solid dosage forns,_ of
tm qantmm @astps;a:re@mzslsgqb Bi9¥ centaim dn adgiion g an active

| compomd?%ﬁp {hé Oﬂx’veﬁt‘r’&b ?&8 ?ﬁggﬁ aCARRH] &R ve@e{éb?e ﬁ@oﬂs, waxes, .

e scored or prepared
parafﬁﬁs;atard:lg?.ragachmme:lellal;oss dmmvals/es,moéyethylemg]iynglg s;h@pnes bentomtes,

n n
silicic %‘Hg 4“& X‘Hg’r(lfdl“é‘?'fr *ha?FetOf They may also'be -
fwmergm&ﬂs;ﬁay@éaﬂ@nmm\mdadﬁio@vm arcommm olftlﬁslinvent_im,

‘ rel ease of -the active'in di ent rei f.or
excipieniasHshes Iagaseo o diRe A gipmintg pafcside. Prietih silBhtes and
polyanYidt %Sb%elp by Prﬁf(ﬁir&r@f th&seRuBYthAl&:s! Q&aﬁﬁﬁéﬂ z&ﬂhtﬁ@ia@l@%ntam

pro ot her matri ces posones and/ or

customary pm’llémté:ssucirﬁéyKW%OQXQPWPQWVOW&F upsuhsprwed
hydrocfaménrsagdcﬂ'}s bh%gléﬂti'p?ozé%%‘ét eria-retaining filter, or by

I 'ncorporating steri agents in the form of
‘ sT@nsdeemabmtphbSdmpdsﬁl acld@dsa ventesc el PoEiding sntiligd dglivery of a
& t RARE made by
compoRft i MBI i hySgRF iRl Shdfd e‘*ség%?ngos. Tromeny
dlssohahg or dispersing thy ccmpbmdwlmpa(pmgﬁr medivgepbsprptien ﬂﬁyﬂnB@S can also

be use8 ﬁ% }rg;&?agg ﬂ-(e éﬂngﬁf h at p\g}@{% %%?% éggue ’I%‘étrétlé @f such flux can be

controﬁ@ﬂ_bjdgﬁﬁéﬁﬁreﬁﬂ?@a ra?@c@{tﬁflhng nteingtrhyg or dispersieg the erctlve compound
portion of the gastrointestinal tract, optlonally,. ‘
lnap%yla@lwg& Ongfiner . Exanpl es of enbeddi ng conpositi- ons :
t DRhtHaRRicIBriHSiafond) e ¢l SmtpehtsHiwders sohitivne asd tirriike, are also
waxes. "The active |ngred|ent can al so be-in ,
contemplated-as heingswiithindhe seapmofithis I/OHPRT ate, with one or .
ITPBME AT @?ﬂiﬂ@mggﬁﬁgf tBRANGNRioR RRthle for pdréittefhl administration
dosage orrrs of oral adm nistration of the_ conpounds
comprisie aniger inpre fPMpeunds ofcthe drvepHaR uewnbinatiey W‘é‘d@éﬁt‘ aBPE
pharmggé“tﬁzhﬂp ¢ eﬂa@:ﬁ@?ﬁ%ieﬁk&aﬁm Rk &%na&&&ﬂ@ BSILABSs, dispersions,

I XIrs dition to the active ’
suspensnyrsevdleenﬂsmm or Slegjls powudrra gdighomay bﬁagcoelé%%ﬁdrfntq seile

1njecta%lé yoq ﬁa&%l“ﬁ?&}lal‘allﬁf@d 15}1(;1]}8 ul, Lwhich! ﬁflly%ntdcn‘? 5nt1ox1dants buffers

er’ sol vent’s, 1zl ng ents .
bacterﬁfsthtsa sulusésfwisich rerslec theaformulagion adctartiowith the MQS{W? the intended
rbonat € et hyl acetate, benzyl

recipiGt G AR Ay (BRI A& r opy| ene. g1 ycol

1 ERainpleslof 8&it4P1y aqheous ahd n(maquepm tardedsahat moagt btﬂcmp@d'ed in the
groundnut, cQrn,

| t
phamgp GEGRb oD i D PRI B v By PR (it as
glycexﬁl Xﬁ'@;l)ﬁex?é“ gy&@t Iab!ly@ﬁiyﬁme%&jr&ﬂ Sardfthé tik&), bad SUIEH’NE mlxtures thereof,

. hereof.. Besides inert diluents, ?
vegetadzlmxlglswlwsolew@@s insetableeor aaic GRS S 7 oleate.  Proper
ﬂuldltg"acta}l'b@gn ed; f&'@%bﬁlbié{ ?gh@ﬁ‘éé o‘ilé%ﬁﬁ‘ﬁ\ghﬁ%rﬂﬂhe Jhéh as lecithin, by

tening; flavoring, orin perfum ng and

the mpnt_egenmﬁ the rgg:@]@g)amcle size in the case of dispersions, and by the use of

-surfactants.

These compositions may also contain adjuvants such as preservatives, wetting agents,



Suspensions, in addition to the active conpounds, may
contain suspendi ng agents as, for exanple,

we@rdonylss ed i sostearyl al cohols, 'pol yoxyet hyP@&nes2007/012768
sorbitol and sorbitan esters, mcrocrystalline
cel li xl ose, al um num net ahydr oxi de, bentonite,
.agar-agar and tragacanth, and m xtures thereof. .
-Formul ati ons of the phar maceutical conpositions of the

i nvention for rectal or'vagi nal rFg1n|stra on may .be
em‘ﬂSlﬁ/fles emréﬁa@édmp@aws@gpmérvevmw 931?@3%? LETRQFEpRASmMS may be

: ensureglbg'tﬂégmgﬁﬁ1&{ of \fﬂ?xk())ﬁs GTRRURS afd atdi@nbA\HpRhisOfor Wkikiple, paraben, |

nore suit e nonlrrltatln excCl |ents or
‘c}ﬂorohxaamleplsemb aqn-busaqmg anflghe Bkadpioay a&ﬁ@dz%é irebleto include isotonic

agentss%llcﬁet 0 agg esgﬁ dﬁ’n Wﬁﬂﬂbﬂa an@ptﬁg’ HC#(Q Er%o WX c iy c?smons In addmon

. I’s SO room t erat ur
_ prolon§¢tl aH»sloﬁptiodl dfith® ﬁﬂycthlﬂaphannaneetleai dkprm maefrlmfblpeghtwbbut by the

in the rectumor,.va avity an S,
inclusigh oF gecti a6 BAY SRR ACI S SE Pl BRackGeSRhd e
, Vl‘ﬂ‘ Ohedaless i bﬁi@f f prolongaie I&ﬁhctaﬁ‘m dnugl it 34 desirablelts slow the
i ncl ude pessaries, tanmpons,, creans,

'absomneawﬁﬂm B e PRSP RSB e oo LaBn DA AR

accomPAsH¥d® O e bl hﬂﬁid%ﬁpér@l&%f%@fb“tzﬂﬁhé of 8molkoag énaterial having
. tornms for thetoplca or transder mal gmnlstratlon of

poor watessehbility. She rate of abseurtinn ofithe Arye Men denrnds ypor g zgrg of
dlssohmd?lt Si antgﬂﬁhﬁaz I Eﬁ@ on LRkiaPSSe afil k&staﬂ%élfdrﬁnﬁdtematwely,

he active.conpound nay
delayedl a)'be@i'punnl of aqatametrellmmrn'sféml dxirg form mcsz%ph&mééyedlssolvmg or

PCT/ US2 071 012 phar maceutical |y acceptable
suSpe‘gé?g}Lﬁg &hd w?%e%%g/e preservatives, buffers, or

prnjimzhﬁla dépottfhahs aneayadecbyr ﬁn;mmganhcroé’@@pmln mm‘t@ of the subJect

compdih GEbiodERBEhIA PO PEAEE S ) B eabdly BV ShAL Dl on the
ratio o&fﬂnﬁg’\torﬂiﬂyraeﬂ ané ged e dfahs partichlar polyxes pmpﬂmrdf fhiemate of drug

e B AR 5 bS5 s el o

oly(o@albdstextsyhﬁd PON (A Erifes) dlBepdiﬁnﬁbt&bl!éﬁb&nﬁlaﬁbﬁ@ire also prepared by
wder s  and sprays can_ cont ai addi ti on tlo th bod
| entrapem@ﬁba Ao LSeMeR QERFTGRM YIS At dRe ComARIPIE with body tissue.

?’Fx& ?ﬁﬁ;}are{u%lng of #el prédett ﬁﬁ/'eﬂno@hiéﬁ"b%léﬁéiy&"auyl ﬁ&enterally, topically,
ca

i cates-and pol yam de

owder ,
or reciatlyt He@earg whsouise esvenémfagms é‘&?ﬁ%@rte%‘h aqlmwlmwa.rﬂme For

y R E@I}I t2b] Sule form, by injection, inhalation, eye lotion,
examﬁg’l oro euag%ﬂ ?rrocar bones ane?gvol ati | eyunjsubst i tuted 4

ointmémytgl squpasxbmxasetcs aémuastrettmnamemméiommﬁmml orfinhplgtienstgpical by
lotion c"%tr??‘} e | Vebﬁﬂ&ggoﬁgo YL @gl %d/(?rr Wéﬂhi@l@s&atmn.xs preferred..

t-he present
1 Mhe @hrases ‘l‘pmeﬁterab adi;mmﬁrmimnd aadtg&lmnnstsred Pardpteralieas used

di ssol vi er he C 3
ST R NI N —
by lnj%_ﬁldl’ﬂ ﬁﬁ@a&fmdeb,eﬁft??u lﬂﬁltztth)g anrpentng, atraosscilhe istkaanterial,

e rate of ,suc u an pe.. can ei ther
intratlegl g U O B G B A, N e afy travsracheal,
’subcu%‘éoﬁsc"shycﬁlti%ﬁmpCiidﬂgartlbﬁllaﬁ} sDB¢ApeBlar, BRbirashmid, 1g’ehsp1nal and

Opht hal m'c fornul ations, eye oi ntnents, powders
_mtras@mahlmsﬁsow s ke, are al so

The phrases “systemic administration,” “administered systemically,” “peripheral

administration” and “administered peripherally” as used herein mean the administration of a
compound, drug or other material other than directly into the central nervous system, such

that it enters the patient's system and, thus, is subject to metabolism and other like processes,



contenpl ated as being within the scope of this
i nvention. Pharnmaceutical conpositions of this
WO pwendioen suitabl e for parenteral adm ni stratPORUS2007/012768
conpri se one or nore conpousnds of the invention in
conbination with one or nore pharmaceutically
acceptabl e sterile isotonic aqueous or nonagueous
sol utions, dispersions, suspensions or emulsions, ‘or
sterile pomders which may be reconstituted into
for exasipde, ishbcutangoas adinindstsaslont | ons or dispersions just

ior to use, which fof i b
Eéi??%?‘?rgg?‘gf@ may s, ?‘gg%v\ﬁi%ﬁ m%g{r;l s the glﬁ%un?g%él on rapy Y
any suittFé FitE oﬂ\hdxhnﬁémnbhpmdludfng Mallymaealdtedts by efor gxamplegp spray, .

et oo oS RS BREB FE BERATE 8 o b s

ordrods mtcfiﬁimé’ﬁ%cﬁﬁ aHd k@lingd H?OSI tions of the i nvention
: hcl ude water, ~-et hanol

. ri%m@ydieweof the W of Ww%%glﬁéeéﬁeacfgr?as fddieoithy 8535‘3“". .'
' inventloﬂdw rﬁ%L ?e HaGith b8 rh?/@fated Rﬁﬂﬁbﬁ@bﬁﬂﬁlﬂlﬁrmwﬁcal

as 0 | nj ectablle or gani c esters, ch as
compositioys oﬁ th&aireseﬁt wentlon,lam firmplatedhinge phgmﬂcglp y apgqptable

dosags %)Eﬁl;xr? hyﬁog%?{tﬂfxﬁﬂ%gth%ﬁ §RAVh 2(98{5@5 6f kl@h% dsugh as

e nmal nt enanc ‘required particle -
sAZtal dosapelavabefolie ahts/penguedwgts mﬁhe pbaqn@@eq}gc@l g@mpositions of .
surfact an

T c .
this 1n‘ég]twgﬂ:f)élt)% b’%rllle e%%g é’%&g\?‘g ?}, B}n%%t 8@%3%&& %Bécﬁ'érﬂ which is

Ives, wetting age
efcht139 & dchicdR8he Hé‘éﬂeldf‘bﬁél@.ﬁétﬁiib&'éﬁﬁmsé’ Zorempdrsichilar p@l@gmosmon, and

' dj sper,sin ents. Preventi of the action of
mOdeﬁf%ql%‘é‘F gn’g’%bﬁwg@ﬁ’éﬂ?g{&e B%/l ie inclusion of -
- VRRd §k%l§cté‘d‘ Hbﬁ@@ &l airl]lll aeﬁbmljofnllm@ietsaglﬁfabmxsb frptuding the activity
exanpl e, -paraben chl or obut ano rbic a
of the garticttlas compRund o ﬂlﬁﬂesg%'éws@l%%‘?%ﬁ?@ Q3 sty 8"’3{ b amide |
thereok' SRt F(ﬂ.t:g of Qﬂﬁﬁﬁﬁﬁratl%ﬂcmeaﬁn§éﬂ&ﬁﬁlms$ﬁﬁbﬁfﬂlé i‘dte of ehegretiordof the
e Into the conpositions. In additio

partioplanbanpethddines SrploNes the HATAAN S threatERal hihes drygsypompounds
d/ori rﬁg{TthX;sE’c? a{é&ﬁ&ﬂ&tl&?% Ry pﬁxjﬁ%ula.'r B&inpsinRNerAploFe®thé age, sex,

sor ptl on' such as al um num nonost ear at e
welgharwnqmat generaimeawomd plaglel@edllcﬁl ipteEy of @emaaﬁw"taqféeated and

ef f ect ble t I th
like faﬁﬁ%?"’ﬁ%ﬂ%}‘?v@fmqﬂé m&?héﬁ ofr: gﬁbcﬁt agegugwor ° '
_ i ot plysiaubavetempazhi IramngTdrdmansa#ﬂB én thecarberst Tegfibydgigrmine and
prescrél':)qﬁ?tihg %g@gaﬁ?gpﬁgtl o?ﬁlivﬁlg)&n% Qi8] ¢ %‘oc‘stxﬁ{n{ teﬁﬁxr@& For example the

oor V\ﬁ

physiéiah 8r GdteARSMrPiouddstaft dob@ mfrthg cdnhpqutdisplf nhh;muprmon @tgployed in the
.rate_of dissqlutjon

) I Nt
pharmyeguical cempesidppatley A L GRRERT AR the desired
ﬂleraﬁi:ﬁh@%ﬁgcﬁﬁﬁ%ﬁ?ﬁa@l 1go§rke)aserlﬁé eaf@eainhyﬂmcummd;e%’mds atvhigyed.
formis acconplishe ssol v n

dingeneralia SBItFbls BN ARSe of & compgauSe ) the MyERERH W i Wt amount of

the co@ﬁL}ghlﬁﬁqﬁatqy tHObWe ¥ eFeaNAB Pib&udeRE the@@sutilf effdee Suchan
conpounds i n: bi odegradabl e pol yners s

effectpa stamxll@ng@llyg!pm R thg&;éwa,dﬁﬁcr&? {%gve éﬁqe@?@f intravenous .
and sgb U reBud 8&%@%&' @e%ﬁneﬁ(ﬂﬁdg gF HﬁsemQ'Enttié}?fdi’ Aldatien, When used for the

yner e g rel ease can
indicated tnlizﬂgéﬁdeff&xa rvpilllegngs frgmhaéqoubi)@ A tmekat 409, m%,p@,l%logram of

body Wﬁ'@gﬂ’gﬁﬁ c?rrﬁ]tmrr] C}gxs‘ato HhniuP8lox (8 Qggxﬂrﬂdjxﬁé)per kepatday, and

s are also prepar
- still more preferably from about 1.0 to about 100 mg per kg per day An effective amount is

that amount treats a bacterial infection.

If desired, the effectwe daily dose of the active compound may be adrnlmstered as



entrapping the drug in |iposones or m croenul sions
that are conpatible with body tissue. The
w@e@pasasé ons of the present invention may be BUT/E82007/012768
oral ly, parenterally, topigally, or rectally. They
"are"of course given by forns suitable for each

adm nistration route. - For .exanple, they are
~administered in tablets or capsule form by inj ectl on,

_ i nhal atjon,, eye | oti oi pt nent , posjtory

two, thER@HOMP o Yea PR TRgre;SH }?é@tsmflmmﬂg% B apampaﬁte intervals

-througﬂo%?ﬂ&adtyb tlérﬁﬁ Oﬁnﬁﬁt@dsﬁégﬁﬁhls and rect al by -

POSI ~and/ofr IV adm nistration is. :
it rxegosmbrh ﬁorpﬂmamdpé teprepent inypntian & baﬁd@nmstered alone, .
h anfifodiEA o means

. itis pre%&gblqugh m(]:!frﬁngt%f g?:rog?f on gtaﬁlalp‘tl an entera iQ)tn opi cal
_ .adm ni stration, usually by . injection, and i ncI udes;

s mhet\z\é &'booutZ limtation, intravenous, i nt r amuscul ar,

ial, intrathecal, i ntracapsul ar,

. iCUntipainds bﬁthe préﬁ&ﬁﬁﬁzéﬂh@tarelp?épeﬁdbﬁﬂﬁi commonly available :

compogrefgd.ﬁ{) eg(r:]{)'ﬂtogg ur;%r%o&g{] {Sqt il eaﬁcalll l%w&ﬁ%éﬁ} glrrc] u%lijﬁg any one or more of

the. foll SWARS @slungdrid, withdut fisdtatidh: and intrasternal injecti on
" and I nfusi on. The phrases "systemni c adnini stration,

Hhinthe seqns P §9’§tt‘?ﬁ‘1 Quly pyreadi ypr@fqop(ﬁ’g}eggroup that is not a constituent’
of the }%Qlﬁ’&ﬂhs&ersﬁéﬂ eAd pﬁi?ﬂct Sk Bb ?sﬁﬁdé dﬁﬁé Efk@élﬁl 111‘Yentii>§1 is designated
used herei n nmean adm ni stration of COﬁ'pOUﬂ ‘
a “protegting syoupt’ hre}essmﬂte@ommxt indieates; othervise: éi&rplpyoiiem@ pfidnctional
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stavudingy abrcawvin, nwapappdclpvurcana eantiicalyineliedanirenz, saquinavir, ritonavir,

inaina GRIBIGANG BioreRo AR, R0, SRRl R0 ™
| hydroxgireg mn-vmnadm;ﬂrgehpmymddalyde@tmolueﬁb t;hh}mdu&o@beta& not

oISyt o s ot e e ot
cytofovie, ogmlcm&hp exirin BREAE, Bipehielllamibé wbd io8Bforate, fusidic
one osage ‘unit WO 2007/ 142986 PCT/ US2007 768 . 78 - ,

acid, HPoﬁ‘-gﬁ gflorgithige, nqﬁoxlyaqalt, pentamidipe 15661%1}3{’5%,@ept1de T, phenytom,
isoniaZA@ A BYvEliK Ellfh&'ihﬂ’\‘?xﬁﬁe@ny?’clﬂ QRRRURdaef Sy 8P Elﬁ'%ﬁﬁ&tl, UAOOI enfuv1rt1de,

i nvention and a combination partner may
gp41-desived pepiides dantibedinsiie &4, polable GR4saRd- qqnm;nmg molecules, CD4-

1eG2, érﬁp@d’rﬂ%ﬁlhﬂmygthglegftl me intervals that especially allow

e conbi nation partners show a cooperatlve .
efher expnplen aftagentsahé eamnpownds afi yhecmm anvention ke bofised in

combléat}%l rlgcrl]&%ﬁ lDEF are El;t%ﬁ tell? %g ?glrcl g]é?se %OI?I)IC ac1d

V1tamixﬁ@,rati’tﬁd:etncbﬂagems ahemgmetapelltﬁf @’eﬂts; nom-m’germdblsatmnnﬂammatory
r|C|d bact.er t.i C,

drugs, %{}g‘éﬂl“zﬁ"g nE]lglanl‘ 81%{) rugﬁmn fl”l’?@ algﬁléts’g‘l 83t1 ‘8$ aglrits, ahalgesxcs ’
broncHodl A, alh'ugisﬁfol' the trédthbmasTivasduldr isgrRAlis ahﬂiliﬂodgl enonoclonal agent '

b|0t| i oci'des, .antimcrobials, an
minox GHL{oR FHRIGA PPECHR EhaT AR RFE S B TOSHRRICBIBI cs -
1ymphbmﬁleu 0@ an@-Plinterfe@bh aﬁwbd)msmaﬁ&essm&rebﬁhl bitors, cell
nmenbrane inhibitors; protein’ Cﬁ SIS Inhlbl% '
. aﬁlae sompmdpidhe myentiomand anyppd £eHdNaX PR Ué,at%f% in
separatdWos@ge fMis. Wf@ﬂﬁ%l)ﬁ% HEirOskGhERGAbSr SUHdsARY ForfnQadministered
use in the treatnent 'of bacteria- related di Seases and

to a pagipntp theegompaang g flasinvaniioransoanysadditionalagent mgyebe formulated
k c

to gethggglﬂ%% ;@ '\%}]Ata\%/)gr goﬁglc%?l% the ngg?ouf)(g/gg ’(tjl{%"’l’llv%gtggﬁmlﬁﬁ?r may. bé

formulmdu ipaine Cosagsrfor ramd the gddlumb ag@tg auhNes %qrmulatwhmether in

anothegrqb%l Flg 0 lelg;rsyts%é?ra %afon’g@w de %l%%%ﬁt%‘?& gkghgl@gﬁé ‘time-or

mﬁkm@inhwsup th Ed.), Nbrck & Co. Inc ( Rahway, N J.),
9; University .o Antimcro
B N L I N
descriteegéiaNBgeHddthponehtlinkg e phdsefit @rindiviivab eoriboditiens, combination
Anti biotics, GHldellne of Specific Antibiotic Casses,
Compo?ﬂ’é‘ﬁ‘ﬁ or ij @rsingle GpmppsitieRsi t v,
http://jeffiine.tju. edu/ CW S/ OAC/ anti bi otics_gui de/i nt

ro. htm; and references cited therein. Exanples of
“anti biotics for kxEnliicedaniof e Breufien t he conpounds

Ofhd IR ehMNERILRRer ilI0SHAHEL by Rid foRbRiMOExanlpltd, 96hiliPshould not be
qui nol one, macrolide, glycopeptide, oxazolidi none,
constrged @Cﬁughgr limiting. The practice of the present invention will employ, unless -

-otherwise indicated, conventional techniques of cell b1ology, cell culture, molecular biology,

“ transgenic biology, microbiology and immunology, which are within the skill of the art.



(including anmoxicillin, anpicillin, bacanpicillin,

carbenicillin, cloxacillin, dicloxacillin,

wo bacheeesci | 1in, methicillin, mezlocillin, nafeCT/UB2007/012768
oxacillin, penicillin G pamicillin V, piperacillin,
pivanpicillin, pivnecillinam ticarcillin, sulbactam
tazobactam cl avul anate), cephal osporins (cefaclor,
cefadroxil, cefanmandol e, cefazolin, cefdinir,

~cefditoren, cefepinme, cefixine, cefonicid,

cef operazone, [ fi n, -
‘cef podoxi e, e ﬁ)@gﬁwg§%%ﬁe ﬁﬁl??l but en,

odell tsﬂaiting eteriaBf building bhxcks,e‘éagems aeids, dmsbsa Idehydratmg agents,

solvent(s1 | Ot1 hlﬁnﬁghggﬁ{g‘s&ﬂ{ﬂ EIFII h 4 ad\f.nﬁls og FF?{]%%?%“ ){Icl:v%%{lon are either

' comméfé’iﬁﬁgﬁﬁhllhblé/ bl%ﬁﬁ%dbroﬂmw Mﬁmﬁ)syntﬁéilb ﬁﬂﬂlﬁﬂdiﬂcnown to one of
' r ot hi -onam de, cycl gserine, %%ione clofazimn

ordméqy@kp hiny ,aﬁ@o(ulb@ﬁ el dth k4. 1 %%?4% Organic Synithesis, Thleme. |
: Volumg Eng F écﬁl%léoprﬁ)ouﬂffé’ bEhE Frasehi i'ﬂ%entldﬁ &B‘Bécﬂrbﬂﬁ‘ced by organic

: ocycl i ne), “oxazol i di nones (linezolid
- synthesiperedsisikapwirtetons of dedinary skill in the prias shows émthefeHpwing
examp%é.ra"b“t ol , and conbinations thereof. WO 2007/142986
/ US2007/ 012768 - 79 Exanpl es of anti-viral .agents
for use in conbination with the conpounds of the .-
i nvention include,” but are not Iimted to, zidovudine,
| am-vudi ne, di danosi ne, EXAMRIES ne, stavudi ne, )
abacavir, nevirapine, delavirdine, entricitabine,
~ .efavirenz, saquinavir, ritonavir, -.indinavir,
Definitiehs$ i navi r, anprenavir, tenofovir, adefovir,
" atazanavir, fosanprenavir, hydroxyurea, AL-721,
AcOHanpl i gen, butyl atesticaeit oxyt ol uene; pol.ymannoacet at e,
cast anosper m ne; contracan; crene pharmatex, CS-87,
aq. penciclovir, famefetawsir, acyclovir, cytofovir,
ganci cl ovir, dextran sulfate, D penicillam ne
Boc trisodi um phosphesrobutexyearbonylusi di ¢ aci d, HPA-23,,
: "~ eflornithine, nonoxynol, pentani dine isethionate,
DMF peptide T, -pheny?6Nrdimethydformainide ri bavi rin,
rifabutin, ansanycin, trinmetrexate, SK-818, .surann,
"DCC UAOOL, enfuvirti Mdlwhmlqamupeé@l des, anti bodies
to CD4, sol uble CD4, CD4-containing .nol ecul es;, CD4-
DCE | g@&, and conbi nali¢hieroethans eof . Fut her exanpl es of
agents t'he conpounds of the present invention can be
DCM used in conbi natdidvorgimethanac| ude, but are not linmted
E "free radi cal scavengers, ascorbic acid, Vitamn
DMAIC ant i-- cancer ag‘eﬁtr@th)gﬁemhﬁd%euti c agents,
non-steroidal anti-inflanmatory drugs, steroidal
DMSQunt i -i nf | anmat or dinethylsulfgkide- fungal -agentss,
~ . -detoxifying agents, anal gesics, -bronchodilators, :
- EtOAdirugs for'the tr@ﬁtyrlrémtaf@f vascul ar i schema anti - body
monocl onal agent, mnoxidil for topical application
EtOH f or hair grow h, ethanebt i cs, - | munosuppressants,
' l. ynphokynes, a- and (3- |nterferon and conblnatlons
‘€eq- * thereof. The conpquivélests t he i nventi-on and any .
addi tional agent ray be formulated in separate dosage
LC forms. Alternati Vigud chromdtagrazhye the nunber of dosage
fornms adm nistered to a.patient, the conpound. of the
LCMS nvention and anyi@wempmg@wmmemomm at ed
together in any conbi nation. For exanple, the conmpound,
MeOMof the invention methissilt or nay. be - formulated in one

dosage form and the additional agent nmay be. fornul ated
MHz together in  megahertz



anot her dosage form Any separate dosage forns-my be
adm nistered at the sanme tine -or different tines.
wW@\dognueBé vel y, a composition of this inventi oPCT/US2007/012768
conpri ses an additional aga®mnt as described herein.
Each. conponent nmay be present in individual
conposi tions, conbination conpositions, or in a
singl e conmposition. : Exenplification of. the Invention
PS . Thé invention ipelystyreneer illustrated by the
. follow.ng exanpl es; which should not be construed as
RT  further linmti ng.roqrhéerpp%r@tur@e of the present
invention will enploy, unless . -otherw se indicated,
R conventi onal techetenfiastime cel | bi ol ogy, cell culture,
: nmol ecul-ar bi ol ogy, transgenic biology, mcrobiology
s and i mmunol ogy, whli¢h are within the skill of the art.
' "WD 2007/ 142986 PCT/ US2007/ 012768 80 GENERAL SYNTHESI S
sat. METHODS Al | st ar satogatedht eri al s, bui | di ng bl ocks,
‘ reagents, acids, bases, dehydrating agents, solvents,
TEA and catal ysts ut.itfi¢thgldimine synt hesi s the conpounds of
the present invention are either conmmercially, -
TFA avail'abl e or, catriffeorpacsticaedl by organic synthesis '

met hods known to one of ordinary skill in the art
THF (Houben- Wyl -4t hté&thyd@F@ranMet hods of Organic -

Synt hesi's, Thiene, . "Volune 21). Further, the.conpounds
‘h of the present ihverstion can be produced by organic

~ synthesis nmethods known to one of ordinary skill in

min  the art .as shownmniinutehe fol |l owi ng exanples. '

EXAMPLES Definitions AcOH acetic acid ag. aqueous - -
m/z Boc . ' tert-butoasstrdemge DVF N, N-di net hyl f or mani de

DCC N, N-di cycl ohexyl car bodi i m de DCE di chl or oet hane . .
MS  DCM di chl or enet hamess sipivr®m . 4- di et hyl‘ani nopyri di ne -

DVSO di net hyI sul foxide 'EtOAc ethyl. acetate EftOH -

HRMSet hanol eq edighmbdntien macs $ekctrgmi d chr omat ogr abhy .
LCMS ' -li.quid chromatography nass spectrum - , ’

NMR nuclear magnetic resonance

ANALYTICAL METHODS

NMR: proton spectra are recorded on a Bruker 400 MHz ultréshield’
spectrometer. Chemical shifts are reported relative to methanol (8 3.31), d1methy1
sulfoxide (5 2. 50), or: chloroform (5 7.26). '

LCMS: compounds are analyzed on an Inertsil ODS—3 column (C18,50
x 4.6 mm, 3 pm) with a 2 min gradient elution (25% acetonitrile/ HZO/ 5mM.

ammonium formate) and a flow rate of 4 ml/min.

_HPLC purification utilizes a C8 or C18 ccﬂumn (30 x 100mm, 5 pum,
brand: Sunfire or XTerra) and.is performed according to two methods. Method 1 ‘
consists of 0.1% TFA in 10%-95% ACN in H,0. Method 2 consists of 10 mM NH,OH -

. in 40%-95%ACN in H,O.

LC analys1s utilizes an Atlantis brand C18 column (150 mm) with .
- gradient elution (0-95% acetonitrile in water +0.1% TFA).



MeOH net hanol ' ' MHz nmegahertz WD 2007/ 142986
PCT/ US2007/ 012768 81 PS pol ystyrene RT room
WO eoprs@Baure Rt retention time s solid sat. sSPCT/US108T012768
O TEA triethylam ne TFA t®pfl uoroacetic acid THE
tetrahydrofuran h hours mn mnutes nfz mass to
charge MsS mass spectrum HRMS hi gh resol uti on nass
spectrum NMR nucl ear magnetic resonance ANALYTI CAL
METHODS NMR: proton spectra are recorded on-a Bruker
400 MHz ultrashield" spectronmeter. Chem.cal Sshifts
" General 8c ied relative to nethanol (8-3.31),.dinethyl
sul foxi de (8 2.50), or chl oroform(6 7.26). LCME:
compaunds are analyzed on an Inertsil ODS-3 col umm
50 x 4.6 m 3 m a 2 mn gradjent elution
: %acetonitril e/ H2 ammoni um f or nitg) and a
“klowrate of 4 m/ HPLo.purification ilizes a C8"
or C18 um (30-x ] 100mn 5 m- brand [Sunfire

c ing®to t

J onsi sts g | n-10% 95%

c=e=i--120. j%od 2 coffei’sts of 0. mvi NHAOH ',
i O

1, 20, LUC analy uii i zes lan Atl ant Cl
/C Q (130 M) e thoy diert. el utl
‘o ac A% in pater +9. FA). WD 2 7/1

PCT/ US200Y/'012768 " 82 ‘General | Scheme 1: N/, o N |
I/ A\. NI /.. 6\ 1

‘The compound of general formula (i) may be prepared via synthetic methods well
known to those skilled in the art, or alternatively isolated from a fermen'tation. broth.
‘See, fér example, U.S. Patent 5,202,241, which is incorporated herein fn its entirety.
The compound of general structural formula (ii) may be prepared by process A by
the acid or base mediated rearrangement of compound (i) in the preéénce of water

and a suitable acid or base. The compound of general formulé (iii) may be prepared



\' ~Il OH / SSNOH/ SS/ SSOH O0/_O'YW MNH
NHI1iJ ~NH "INHQ1 dIl 0-11 X, NN N\ N/ 0\
WO 2009142986 S CH / SSY]--tN NN )---\N Il NFi PCTMUB20DMI12768

N O er OH N1 N jVO38 INN\ Np O The compound

of general fornula (i) may be prepared via synthetic

met hods well known to those skilled in the art, or
alternatively isolated froma fernmentation broth.' -

in pro&se B from @lihdizectly Wisredetioomyvith, 20de 24 alteprtitely shrough a multi

sep PSR BB SNBRE bl b ek e BTG AR Pdrotyeis
with aRARGSIS basdYr adifCadivalisH oPBeecdrBaktie Qaﬁeﬁb’i&?%ﬁ?gta suitable
of conpound (i) 1n the presence of water -and a :

activaion egeht anel weastiopasith arvatablerpengemt @fldg an ézaie fAZWlﬁSa

 represkhidd b RELPAEPALE R RO LIPIRG SEILLRRONARIZI S 1y

standazdi giecedusds @maionlgleynplofedgh the at. tThe &6 opmlcasgeneral :
whi_ch inc]udes rempval of the ester functi onal it ){
formulaix) grahhepeeRaed byweastignafitha pridedsd with agus e0phl1e,

alcoho‘ﬁllﬁzsljtngrg% o?rpérgtfce‘%g\ %%\.&PQQ n {a%lg?% }\;l\g ﬁ%gug can be selected

by thosel skﬂldc‘emrté@gant Psmtehtlﬁg gazupe are“deldﬁed sbethae&myt & duitable for

thedep% Ia (i ‘IEI"%?%’%% \gﬂml n the ar ?E are. readi l%v%’&’ﬁhhtﬂe
or no lo@s b Zlélat Thmﬁtmidﬂldarm s&@&%@{‘emo{/.@f %&t&tﬁlg BFdups are

be prépared by reaction of .the azide (il
taughiniocGeesyie dred Watse SRudtective figpups i Qrgemq S}gwtguesmib John Wiley &
Sons (Bgl)) T@‘\esclgr}xagtllgd rfOte%%gzlalggngcrtgraﬁ fgxar?m?a v %\gyﬁae prepared by
reacting compound (iv) with a reactive reagent such as an electrophile, alkylatmg
agent, acylating agent, or protecting group (X,) to afford compound (v). The -
compound of general structure (vi) can be prepared by reacting compound (v)'With:
acid, base, a nucleophile, or electrophlle to remove the protectmg group (Xl) The
compound of general structure (vii) can be prepared by reactmg compound (vi) with
a suitable electrophile, alkylating agent, or acylating agent (X,). The compound of '
general structure (viii) can be prepared by reacting compound (vii) with acid, base, a
nﬁcleophile, or electrophile to remove the protecting group (X,). Alternatively, any
of these steps (A-G) may be performed in a different order, or with some steps

rernoved or slightly altered, which is obvious to those skilled in the art.

Scheme 2: Preparation of Common fnterrnedia’ce, Boc-Amine (4):



by those skilled in the art. Protecting groups are
sel ected so that they are suitable for the depicted
wo ec@ngdémserat i ons. and can be renoved fol | owi ngP€HES2007/012768
synthesis with little or B9 |oss of yield. The
i ntroduction and sel ective renoval of protecting
groups are taught in Greene and Wits, "Protective
G oups in Organic Synthesis", John WI ey & Sons
(1991 e conpound of general structural formula (v)
./_r?a epared by reacting compounii-(iv) with a-
act reagent such -as an el ecfMpphile, alkyl ating.
: acyl ati ng agent, or prot ectl/g group (X2) to
v). The - conpou f gener

B e Heed by '

0 oundt oH H 80C
2 p eCtd ophi

°=8——(o rem)vtaN he aNeLeRid Ng group X The co* und . of

al stlgucture - (vii) ¢an be p t|ng :
'Qﬁ’ E\( ) with a suitable ﬁ%ﬁ
: al kyl a‘gent or acyl ating g ( Grrpound
(73 gene?' ~structure (viii) can be [arepare‘a;§
~ reéacting ound (vii) wth acid, base,
“. nucl eophi OZZN el'ectrophile to-renove th tecting
gr oup,= Al ternatively, any of thpﬁ@"‘ﬁteps (A-Q
/?berforrred in a different order,sgtf Vith sone

St epse J;em)ved slightly altered, j [
to'th Ki .nthe«cmocmﬁmhlerre 2:
: I r Late, Boc-AmMNE (4)7 2

007/ 012%68,0 84 . f / 1. Namgﬁ;\ﬁaﬁ H20, 68C.2. -
C S0

& .8 ,Ac onel/ S '-BuCH 4 ) .
"3, NalES BOKC/ SPHY O HNR\ NH--HNI 52V JANH ~ INH
(.ZW(SiN'-;/m,DcMDMAP\oSZNN G:jq'w

n

NH'~ NH O K N* (3) \ (4) d-I Preparati &1\
Conmon Irﬂfernedlaq\e (4) HN~~ | oL

1)

Préparaﬁon of Common Intermediate (4):

Steps 1-3, Preparation of Acylazide (2):



NNSNHNtO " . HNS~MN NH  ° YN (4) Steps
1-3; Preparation of Acylazide (2): WD 2007/142986

weOI/WEReO7/ 012768 85 1 N N S 3 OH J\~/ HNeCNMUR002)12768
. To a solution of the esger (1, 1.5 g, 1.16 nmol) in
THE (300 mL) is added 20 nL H20O and NaOH (60 ng, 1.50
mmol ). The reaction is stirred at 60 Cfor 1.5 h and
noni tored by TLC (10% MeOH/ DCM) and LCMB: After '
conpl etion, the. reacti . S concentrated to dryness.
The off-white solid is pended in toluene (100. ni)
and concentrated to dr{wess (repeat 3x), which affords
the acid, an off-white_~solid. T crude solid-is
stored in vacuo (0.1 Té: . "LCOVB. R =1.12
mn, [MH"®1125. . TheAcrd SN &5 suspended in 300
mL acetone. The Tl asggeﬁ/ soni cat cand the solid ~

"scraped down the sid flask for 15 min. To
this suspension is 5% (2.0 , 14.2 mol) and
et hyl chl orof ormate 0 L 2 l).. The
reaction. appears.to‘,sl oW y d’r§s Furt her.

.soni cation, and vigorous stirri-ng i°§L used to break
up, all particles. After 1 .h, the reaction appears
conpl ete via LCM5 and, NaNgzy 500 ng; 7.69 mmol) is-
added.' The suspension (white /yellow in appearance)

i s stifgpedsdition df 8k e(@éls,r@ ang glmmetxﬁhﬁﬂ) hyrml\@oown) is added B

more aliquots of % s added
20 mIaHgOtarel Na&dili(60 mg,llréo fronobo enrearmenpe ifregmti6d °C for 1.5h

and mqyp A i’gﬁfﬁp{ ?{e%l;ﬁ%gg% %ﬁ&l\fy Af?e?lzompletlon, the

reaction is concentrated to dryness. The off-white solid is suspended in toluene (100
mL) and concentrated to dryness (repeat 3x), which affords the acid, an off-whlte
sohd The crude solid is stored in vacuo (0.1 Torr) for 12 h. LCMS R 1. 12 mm,
[M+H]"1125. '

The crude acid is S_usperrded in 300 mL acetone. The flask is sonicated
and the solid scraped down the sides of the flask for 15 min. To this suspension is
added TEA (2.0 mL, 14.2 mmol) and ethyl chloroformate (2.0 mL, 20.91 mmol). The
reaction 'appears to slole dissolve. . Further sonication, and vigorous stirring is used
to break up. all particles. After1 h, the reaction appears complete via LCMS and
NaN, (500 mg, 7.69 mmol) is added. The suspension (white/yellow in appearance)
is stirred for 1 h at 60 °C and moriitored by LCMS. Two more ahquots of NalN; , (500 -
mg, 7.69 mmol) is added and the reaction stirs for 20 min. The reactionis
concentrated onto 5i0, and purified by flash chromatography (1.5”7 x 1.5" Si0o,
column, 3 L EtOAc). Thls affords 920 mg of crude acyl-azide (2), a white SOlld The
crude material is taken on to the next step with no further.punﬁcatlon. LCMS: R =
1.55 min, [M+H]'1150. ' ‘

Step 4,' Prepération of Boc-amine (3):-



colum, 3 L EtOAc). This affords 920 ng of crude
acyl -azide (2), a white solid. The crude material is
WO aen4m86t 0o t he next step with no further PCT/US2007/012768
purification. LCM5: R, _ 3655 mn, [MH +1150. . Step
4, Preparation of Boc-amne (3): WO 2007/ 142986
PCT/ US2007/012768 86 H N NI \ / S1 S N:.OH HN
O " Y HNN(3) A suspension of acyl-azide (2, 920-. rrg)
_is heated (80 C) in t-Bung\(ﬁ{(}O. g). After .2 h
conpl ete dissolution o %s and after 12 h the -
reacti on appears conp e by LCMS The solution is
concentrated directly [ chr omat ogr aphed
(gr.adi ent el ution: 50- anes) ‘whi ch affords
- 600 nmg- of Boc-am ne (3 0lid. "H NVR (400 .
‘Mz, -d6 DMBO). 610. 38 ( ,HRg 0O (d, 1 H, 870 .
41 (m 1 H), 8.38

(app d, 2° H) 8.58 ( . »
(d, 1 H), 8.23 (s, 1 H"—=@I1 WH), 7.48 (br's, 1
-H), 7.38-7. 23 (m 7D 6707 (3 d H), 5 31-5. 18
(m 3 H, 5.01-5.00m 1 H7~ (s, 2 H,
'4.30-4.24 (dd, 1H), 3.79 (dd, 1 H)L_3.38 (s, 3 H),.

2. 75 2.68 (m' 114), 2.47 (d, 3H) 2,22-2.13 (m1

H, 1.49 (s, 9 I—|),'1.37-1.3a].33( Hj, 0.87 (d, - 3 H),
084(d 3 H. LGvs: R=1 [ MtH) +1196. Step 5,

Pr eparﬁtdtﬁgeﬁgmﬁ%l\l /%ﬁi:é:%t 9&@ rz(é)ls hlélaté& @& d&) iN2-BuOH (100, . |
8). After 2 h complete dissolution occurrs and after 12 h the reactlon appears
complete by LCMS. The solution is concentrated directly onto SiO, and .
ghromatographed (gradient elution: 50-70% EtOAc/hexanes) which affords 600 mg
of Boc-amine (3), a white splid. "H NMR (400 MHz, d,-DMSO) & 10.38 (br s, 1 H), 9.00
d, 1 H),.8.70 (app .d,.2 H), 8.58 (5, 1 H), 8.44-8.41 (m, 1 H), 8.38 (d, 1 H), 8.23 (s, 1 H),

. 8.11(d, 1 H), 7.48 (br s, 1 H), 7.38-7.23 (m, 7 H), 6.02 (brs, 1 H), 5.31-5.18 (m, 3 H),
5.01-5.00 (m, 1 H), 4.97 (s, 2 H), 4.304.24 (dd, 1'H), 3.79 (dd, 1 H), 3.38 (s, 3 H), 2.75-

. 2.68 (m, 1 H), 2.47 (d, 3 H), 2.22-2.13 (m, 1 H), 1.49 (é, 9 H), 1.37-1.31 (m, 1 H), 0.87 (d,
3 H), 0.84 (4, 3 H). LCMS: R,= 1.72 min, [M+H]'119. |

Step 5, Preparatlon of Boc-amin e-acetate (4):

@ S
To a solution of the Boc-amine (3, 540 mg, 0.451 mmol) in DCM (250
mL) is added acetic anhYdride (0.100 mL, 0.979 mmol), pyridine (1.0 mL, 12.4 mmél)



To a solution of the Boc-amne (3, 540 ng, 0.451 mmol)
in DCM (250 nl) is added acetic anhydride (0.100 niL,
w@2®704298®! ), pyridine (1.0 ni, 12.4 mmol) WO PCT/US2007/012768

2007/ 142986 PCT/ US2007/ 012868 87 and DVAP (20 ng,
0.169 mmol ).."' The reaction is stirred for 3 h,
concentrated directly onto SiQ2 and chromat ographed
(gradi ent elution: 50-70% Et QAc/ hexanes) - whi ch

and DMLAF (@6sng 65 169 nohoBo CFleaieactiands attueredzt)

onto 40, ppd TR ORI (BT Bient Flytion S0 T FIGAY hsapaegyyhich

provifoPyin iy (8 AUMIE AT DAY 3 1035 e

. s, THB 9120 (s ,d, 1 H), 8.8 ¢ d.t1 H), 8ip] (Br 411 51)28. 5ér(§ 111-1)9 44814 {m, 1,

- sifl g el e B a s B P el 3 i feelr 20 (m,

6 H), @14? ,(1%18% A (t 12}1)2% ﬂ-éée((m -1JHH§&5 191%&6 1(H), 4397415, 3 H), 4.26-
(dd, 1(Id) 372 (dd, 1L16.ED/§ 3R, BJHMZ ?ﬁ-ﬁ 65[(mwH HLZ%@ (%ﬁaﬁﬁ) 2e451(d 3H),

22221 ePar%H)“{ﬂpg (! S?)lsgo O 1 )G 19N, 0.8 (& 5™, 0.84 @3

H). LBOMSARI=NESH Inin] (VMAME]'0238)83 mmol ) in-DOM (10 ni) is
added TFA (1 m, 13.46 mmol). The .reaction is stirred

Exam Pé1&®re@51apag&qlof%mw ated. The resultant yellow

oamis dissolved in (10 nmL) and concentrated
(repeat 3 x). The crude ine salt is taken-on wi'th no
further purification. R =1.33 min,"~ :

[ MFH] +1096. To a sol uti®

in pyridine (1 nmL) is

m., 0.979 mmol). The s
"mn and poured into a

of the amine (0.0083 nmol) -
d acetfcyanhydride (0.100
' ' irred at RT for 10.-

qosol uti on of sodi um. '

bi carbonate (100 rrL) 1 mxtureale extracted with

Et OAc (3x) and the ¢ m& ganic extracts are dried - -
over MpSt4, filtere d;%ﬂcentr ed directly anto
Si 02. The crude prod |sprL y flash

chr omat ogr aphy (grad’ent el ut7’on®* Q- 5% MeOH/ DCI\/p to
afford 6 ng of amde (5) as a white solid. "H NWR
(400 MHz, d6-DVsO) 6 11.14 (br s,1 H), 9.00 (br d,1
H), WD 2007/142986 PCT/ US20QqB8)y 012768 ‘
| To a solutibn of the Boc—arhine (3, 10 mg, 0.0083 mmol) in DCM (lQ .
mL) is added TFA (1 mL, 13.46 mmol). The reaction is stirred for 30 min and
concentrated. The resultant yellow foam is dissolved in DCM (10 mL) and

concentrated (repeat 3 x). The crude amine salt is taken on with no further

purification. LCMS: R,= 1.33 min, [M+H]'1096.

To a solution of the amine (0 0083 mmol) in pyridine (1 mL) is added

pr 3' b onwpeeriaaed directly -

acetic anhydnde (0.100 mL, 0. 979 mmol). The solution is stirred at RT for 10 min and -

poured into a .saturated aq solution of sodium bicarbonate (100 mL). The mixtureis -

extracted with EtOAc (3)2) and the éoﬁqbiﬁed organic extracts are dried over MgSO0,,

~ filtered, and‘concentrated directly oﬁto $i0O,. The crude product is purified by flash
chromatography (gradient elution: 0-5% MeOH/ DCM) to afford 6 mg of amide (5)

_'as a whlte sohd 1H NMR (400 M.Hz d-DMSO) 511.14 (br s, 1H),9.00 (brd, 1 H)



88 8.68-8.66.(m 2 H), 8.59 (s, 1 H, 845-8.42 (m 1
H, 8.40 :(d,1 H, 824 (s, 1 H, 813 (d, 1 H), 7.80
W@ 200744298 7.38-7.21 (m 7 H), 6.01(br d, 1 H)PCT/US2007/012768

5.32-5.17 (m 3 H), 5.01-489 (m1 H), 4.97 .(s, 2
H), 4.27 (dd,1 H, 3.79 (dd, 1 H), 3.38 (s, 3H),
2.73-2.68 (m 1H) 2.46 (d, 3 H, 2.192.14. (m1 H,

| 868-8(65» (rrg(w) s Bbim1 3 1), '81453 G (11§ Eﬂ"»;@ 29%581( gﬁxg#g?(’% 12H§48 13(d,1 .
“H),7. g?%ﬂ%o h’l’{ﬁ zyﬁﬁ) %Sé](eg:sr ; %%23}56"17 @é,)'\é %13 5.01-4.99 (m, 1

H), 4 %’ Gpatt)) 4R7c@d)ilig), 3072 t&d,ﬂrﬁa,eﬁm €S 34y 2. 712581 (M, 1 H), 2.46 (d,
nonet hyl est er - chlorlde

31, £ §i}°§3t9|<§?4ﬁ@°1 38 el R’ by 0 a0
@&@O 8. 68 .

- LeM hz%&%“’é@‘(ﬂpgﬁ)%g 44-8. Zl??n (1H; g 4(1) (H)d 1H),8.24 -

_Examéfeo%@es%a%a%%« %%h%ﬁé%er}@( R SR S0

4.97 (s, 2 H), 4.28 (dd, 1.Hy, 3.78 (dd, 1. H),

3 '59 (s, 3 H, 338 (s, 3Mg(m 1 H, 2.58 (s,
~ 3'H)., 2.46 (d, -3 H), app't, 2 H, 2.34 (app t,
'.2H),220212 (ml \.65-1.54 (m 4 H),

135132_(m1 , /d 3H) 0.84 (d, 3 H. LCMVS:
R, =1.47 nin,. +12 Pr epar at-i on of

Acid (7): " V\D 2007/ 14 7/ 012768 .89 o OH

HHN N\. SSN' S(]—I

(6)

. Methyl ester (6) is prepared accordmg to the procedures described in

" example 1, except adipic acid monomethylester chloride is used as an acylating
agent. "H NMR (400 MHz, d,-DMSO0) & 11.11 (br s, 1 H), 9.00 (br s, 1 H), 8.68-8.66 (m, |
2 H), 859(s,1 H), 8.44-8.41 (m, 1 H_), 8.40 (d, 1 H), 8.24 (s, 1 H), 8.13 (d, 1H),7.83(s, 1
H), 7.38-7.22 (m, 8 H), 6.02 (brd, 1 H),.5.31-5.17 (m, 3 H), 5.01-4.99 (m, 1 H), 4.97 (5,2 -
H), 4.28 (dd, 1 H), 3.78 (dd, 1 H), 3.59 (s, 3 H), 3.38 (s, 3 H), 2.70 (m, 1 H), 258 (5, 3H),
| 246(d, 3H),2.40 (app t, 2 H), 2.34 (app t, 2 H), 2.20-2.12 (m, 1 H), 1.65-1.54 (m, 4 H), .

| 1.35-1.32 (m, 1.H), 0.87 ‘(d,' 3 H), 0.84 (d, 3 H). LCMS: R,=147 miﬁ, [M+H]"1238. |

Example 3, Preparation of Acid (7):



QNr O (7) Steps 1-2, Preparation of
Met hyl ester-acetate (8): HO NN VI NI / 1\-~s
WO 2000/1¢2980Y g 6 N HN H- g ~--~\ HNH ON N ECTYU§200N12768
(8) . To a solution of Bocsam ne-acetate (4, 190 ny,
0.153 mml) in DCM (10 nlL) is added TFA (5 nL, 67.3
mol ). The reaction is stirred for 30 mn and.
concentrated. The resultant yell ow foam'is dissol ved
in DCM (10 mL) and concentrate§_(repeat 3 x). The
crude amne salt is taken o rth no further . .
purification. LCVMS: R = [ MiH] +1138. To a’
sol ution of the am ne t |n pyrl dine (5 nL) is added
adi pic acid nononet hyl/ ester chlegjde-(0.200 L, 1.285
mol ). The solution is irred at for 10 mn and
poured into a saturate r.%»e-l{ilti Do of sodi um
“bi carbonatée (100 ni). fri x?ur-e |s extracted with
Et OAc (3x) and the cegbl ned orgam °extracts were -
dried over MySO4, fl|‘* X and cgpcentrated directly.

onto Si QZ: - The cr ud od c 007/ 142986 :
PCT/ US2007/ 012768 9@“ puri fl‘ea\ [f1ash chromat ogr aphy

(gradient elution: '50-80% Et QAc/ hgxanes) which :

affords 170 ng of ester-acetate (8)> LCMS: R= 1. 58mn
[ MtH] +1280. Step 3, Preparai O of Acid (7): To a

sol uti on of the nethyl ester dcet ate (8,170 ng, 0.133

Steps EnaoH‘eparahon of Methylester~acetate (8): -

(8

To a solution of Boc—amme—acetate (4, 190 mg, 0.153 mmol) i in DCM (10

ml) is added TFA (5 mL, 67.3 mmol). The reaction is stirred for 30 min and
concentrated. The resultant yellow foam is dissolved in DCM (10 mL) and .
concentrated (repeat 3 x). The crude amine salt is taken on with no further
purification. LCMS: R = 1.45 min, [M+H]"1138. ‘

To a solution of the amine salt in pyridine (5 mL) is added adipic acid

monomethyl ester chloride (0.200 rﬁL 1.285 mmol). The solution is stirred at RT for

10 min and poured into a saturated &dq solution of sodium bicarbonate (100 mL) The

‘mixture is extracted with EtOAc (3x) and the combined orgamc extracts were dr1ed

. over MgSOM ﬁltered and concentrated d1rect1y onto SiO,. The crude product is



MeOH (100 nmL) is-added H20 (5 nL) and NaCOH (100 ny,
2.5 mol). The solutionis' heated to 50 C, stirred

wo 0007243986 and concentrated onto Si Q2. Flash  PCT/US2007/012768
chromat ogr aphy (gradi ent ebution: 0-5% MeOH DCM
prow des 95 ng of the title conpound, a tan. solid.
HNI\/R(400l\/Hz ds DMSO) b12 05(br s 1 H).11 13

' 44 (br d, 1

purlflgd gg fz%sh thon)atoggapftgz @rg;_ile(r}helqtlpgl 5(38@% Téfé)&c ;glexanes) wh1ch

'.affordg 1@ ,{?gfg%F af%":% (a/)( 3.531%[51_9{ 105%}412@4%@1%80 61

5.33-5.17 3 5.03 (d, 1
Step 3 P§%P{r§5°§9§f’*°‘§)"3’& (dd, 1 H)(m3 83H) 76 (m(l H, i

- 3.38 2. 74-2.68 2. 47

(d, 3 ’ a sz)}_?iﬁo?tof the methgmgger}(:%cetgtem? {;dzmﬁ 5%13@4:\{1}31) in

' Meo% ({%o m’lL)fié é(llgéa gﬁ (54nh'28|\%i'd RATHT ?(goé m%lz %4’8 ﬁ"zt(zedsolunon is

. heated to BR éﬁip lsbrréd fer édaraad mnoehtr“a'ted but S¥2.ctRash ¢oma@egraphy

 Groaifeasalth Sobon e P Y et e ssukoie a an.
sl TAERQAH RAEZSHDYISO) iz PSSt 15, .03 e 3 A0, 6 dora, 1

2 To a sol Ution Boc- am-ne- acet at e (4
H), 8233-8;615 v 5 &15%%1(1258%} 424 ey doB, SBA(d5L hl)4883 (8 1H),8. 13'

(d, 1V EER 8z Gof B0 74238 o e Bl B G287 BB 63 e 1

H), 5.335 30Nt O} 8.030d, 1 H), 4.98 (s, 3 H), 4.32 (dd, 1 H), 3.83-3.76 (m, 1 H),
. 3.38(s,3H), 2.74-2.68 (m, 1 H), 2.58 (s, 3 H), 247 (d, 3 H), 2.40 (t, 2 H), 2.23 (t, 2 H),
2.19-2.14 (m, 1 H), 1.66-1.52 (m, 4 H), 1.34-1.29 (m, 1 H), 0.87 (d, 3 H), 0.74 (d, 3 H).
LCMS: R,= 1.24 min, [M+H]'1224. -

Example 4, Pr_epara_ﬁon of Trifluoroacetate (9):

¢ »ng

X .
N F

,N/ S ‘?_g H e
peR

\ﬁ

9
Steps 1-2, Preparation of Acetate (10):



concentrated (repeat 3 x). The crude am ne salt
i staken on with.no further purification. LCVS R=
wQ2eb3/19098¢ [ MHH] +1138. 0. To a sol ution of the POT/NE2007/012768
(0.323 nmol ).in pyridine (%1nlL) is added
met hanesul f onyl chl ori de (0.050 ni, 0.646 mol ). The
solution is stirred for 30 mn and poured into a
saturated aq sol ution of sodlun1b|carbonate (100
innL). The nixture is “acted with EtOAc (3x) and’
the conbined organic gxfiyyatts are dried over MySO4,
filtered, ‘and concentrdted direct onto Si2. The-
crude product is puri chr omat ogr aphy
(gradient el ution: 50- hex nes) whi ch -

af forded. 330 ng of a e ( / 'ECVMB: R, =1.67min,

[ M+H] +1234.0. - . St Y Prepar ar n of-
_Trlfluoroacetate (9) wnJos S0l utitﬁ of the acetate
(10, 200 ng, 0.162 )‘% m.) is added -
K2CO, (50 ng, 0.362. l) acfion is stirred for.

10 m n and-: concentrat ed. The $8INd is suspended in-

"Et OAc- and poured into a saturated®q . sol ution.of’

sodi um bi carbonate (100 rmL). The mixture is extracted

with Et OAc (3x) - and the cd#®) ned organi c extracts' are .

dried over MgSO4, filtered,-and concentrated di rectly

ont o Sl'®R sofidon o Becmmnileeacetaer(mr 400 =g, 6y328Rh0l) in DCM (25

oo o B ASEY G0 8 ft ESACE o o
concertfyated. BtheBraltant yéliby: foBrnP B (ﬁﬁsolg;ea')m 7 iﬁ) ) aRd 2

8.19: (d, 1
Concerlv_lbre@dﬁrméa(trﬁ );Dﬂ}e crsldg(zaraxrﬁga%ms ‘taken onswtm r(cufurthgr

Pmﬁcé‘é‘%%b&% S%z%%r’z%d@i&}ﬁ%% %14%9%6 3.38 (s. 3 |
a7’ (12 Bhyrlor e s Iy ée"k"mgzﬁ%oﬁ_«enw 5‘19??% ALyis added

methatisulforylchibride 0. 05(0:113_,‘} 0(67!:6 rRAndl). TedMBolitiorlis2fRirtéd for 30 min
[ MFHr 1192. . Exanp gpar at1on of . Sul fonani de '

and p rf}i into a sattgaﬂed pq |soldtp(pn spiym hp@apj;pnﬂeMlgo ngl)1)The
mixturd SR trbicted RiBPRIGAL Qﬁx)ozind\ﬁ% A Bbbddd ¢ Orgamc L;Lcl\tr§cts are dned
over MgSO,, filtered, and concentrated directly onto SiO,. The crude product is ‘
purlﬁed by flash chromatography (gradient elution: 50-80% EtOAc/ hexanes) wl'uch ‘
afforded. 330 mg of acetate (10). LCMS R,= 1.67min, [M+H]" 1234 0.

Step 3, Preparation of Trlﬂuoroacetate (9):

To a solution of the acetate (10, 200 mg, 0.162 mmol) i in MeOH (50 mL) |
is added K,CO, (50 mg, 0. 362 mmol) The reaction is stirred for 10 min and -
concentrated The solid is suspended in EtOAc and poured into a saturated aq
solution of sodlum bicarbonate (100 mL). The mlxture is extracted w1th EtOAc (3xj
and the combmed organic extracts are dried over MgSO,, filtered, and concentrated
directly onto SiO,. The ct;ude prodﬁct is purified by HPLC (method 1) which affords - "
55 mg of acetate (9). 'H NMR (400 MHz, d.-DMSO) & 12.78 (br s, 1 H), 9.00 (br d, 1
H), 8.69-8.67 (in, 2 H), 8.59 (s, 1 H) 8.43-8.41 (m, 2H),827(s,1H) 819(d 1H) 8.02 -
(s, 1H), 7.39-7.21 (m, 7 H), 5.32-5.17 (m, 3 H), 5.00(d, 1 H), 4.97 (s, 2 H), 4.28 (_dd, 1



HY HNSIY \' Il HNH'" NN "\ S01-1 (12) To a
sol ution of Soc-am ne-acetate (4,100 ng, 0.081 mmol)

WO p00DTM9gR5 L) is added TFA (5 ni, 67.3 nmmol PCT/UR®07/012768
reaction-is stirred for 309 n and .concentrated. The
resultant yellow foamis dissolved in DCM (10nL) and
concentrated (repeat 3 x). The crude am ne salt is
di ssolved in Et QAc and poured into a saturated aq

H), 3.79ddg, 1), &F-3& (s B, B+ Ehirhoh He2 71 ¢, riLfﬁ), 2157 (srPdli2ed” (d, 3 H),

220203 GEREIG B Gy T B0, 388, DR ARSI 56 i,

'[M+Hq:'qm92ntrat ed.  The crude free based am ne i s taken on
with no further .purification. LCMS: R -1.45mn, ,
- ExampdiPEhtion Mﬁ@@@ﬂé&é&@?ﬁgmﬂ US2007/012768 93 To.
a-sol-utton of. the amne (0.081 nmol) in pyridine (5.
m) is'added net hanesut fori yl chl oride: (0.050 nL,
0.646 mmol). The sol utief &% stirred for 30 min ‘and-
~-poured-into a saturatettdq solution of sodium =~ °

bi car bonate (100 nl). m Xt ur S extracted with
'Et OA¢ (3x) and ‘the co Jextracts are dried
over. MgSH4, filtered, o genrrat ed directly onto

. SiZ. The crude acet at 12) S Hat?ken on to the next
step Wi t hout any fur‘t :%flcatlon LCMS: R =1.42

mn, [ MbH] +1216.- gpar ativon of Sul f.onam de
(11); -Toasolutlon ede (12) in MeOH
(10 mL) is added KzCO3 (50 m 62 mol ). The
reaction is stirred:5 mn, concent ted, and purified
~by. ' HPLC (nethod 2). to afford 15 ngy of sul f onam de -
11. 1H NMR- (400 MHz; ds DVR®DI)8 10.62 (br s, 1 H),
- 9.00 (br.d, 1. H), 868866"(m2H) 858(s 1 H),
Steps @.ﬂh%&auo&m,&@m @2§7 (d.1 H, 8.23 (s, 1 H, 8.15
20m7H),707(brslH), 6. 02
(d, 1 H, 5.31-5.18 (m 3 ), 5.01-4.98.(m1 H, 4.97
(s, 2 H, 427(dd1|—})=(3°77 (dd, 1H), 3.38(3, 3

| (12)

To a solution of Boc-amine-acetate (4, 100 mg, 0.081 mmol) in DCM (25
mI;)' ié added TFA (5 mL, 67.3 mmol). The reactionis stirred for 30 min and
,concentrated: The resultant yellow foam is dissolved in DCM (10'mL) and
concentrated (repeat 3 x). The crude amine salt is dissolved in EtOAc and poﬁred
'into a saturated aq solution of sodium bicarbonate (100 mL). The mixture is
extracted With.EtOAc (3>.<) and the combined organic extracts are dried over MgSO,,
filtered, and concentrated. The crude free-bqsed amine is taken on w1th no further

purification. LCMS: R,=1.45min, [M+H]1138.



f-< 01/ O NSSN ~HNO HN3I1 NH ONN .0 S
(13) " . Steps 1-2, Preparation of Boc-amne (14); WD
wQo@7n42%98086 PCT/ US2007/ 012768 94 IN N N~ S SP@I/US2007/012768
HNIYNY HNHN /O \ S' p§ (14) The preparation of
Bob-am ne (14) is performed according to the nethod
described in exanple 3, except the acid chloride of

5-(tert- butoxycarbonyl am no)-valeric acid is used as
an ac yTaausngltafgenf thq gvine (9.081 genohiin p}{rmm]@mls}als added

methagtsg lgﬁf«%hdi%% Io'?)rgligie %%né(?l} Thg 5%}\}]15??%# }'ﬁj rrgd for 30 min .

and pc&d@eldntc'f BAatifted 36 sB1WAGH bf sddlierrh %ﬁrb@ﬁateﬁ(lﬂt)lrﬁ[.ﬁ dThe .
for 30 mn_and concentrated _ di rectly onto S Q2. Fl ash

mixtuxeris siastrhpith EgpAci(Bxt and the spmbinad oy gararieptzvcts are dried

~ over l\{lg%f, é"ﬁpe{‘ég%d %gﬁ&ngﬁ&%ﬁ%w ?)43 ng)gcetate (12)is

taken EMB@):h@ nbkt dfe (\bfthsuﬂah&' fufth23s pubifictioh. HHCMS: RZ— (1b42 min, -
, 8. 62(brd 1H), 8. 58(s, 1H), § a4 8. 42
[M+H] P@!L , 8. 40(d 1H), 8. 25(s, 1H) 8.14 (d, 1. H), 7.84 (s,
1H, 7.73-7 64(m2e§D 7.41 (s, 1H) 7357.31(m
Step 3pPfgparation of Sedfonamide 1) 6.14 (d, .1 H), 5 46 (t,
H, 5.29-5.25 (m1 H), *5.19 dle),497(s,2H)
4- .26 Iola solufion of Tize fulfonamide (12) 38 MeOIB(M)mL) is added KZCO

(50 mif T ol e 5y 88 e S benfol, abpsga by
}mLch}ngthoa@)(ta affort)15 tg/d¥ shlffaiiide 11. '"H NMR (400 MHz, d-

DMSO) 8 10.62 (br s, 1 H), 9.00 (br d, 1 H), 8.68-8.66 (m, 2 H), 8.58 (s, 1 H), 8.44-8.41 -
(m, 1 H), 8.37 (d, 1 H), 8.23 (s, 1 H), 8.15 (d, 1 H), 7.39-7.20 (m, 7 H), 7.07 (br s, 1 H),
6.02 (d, 1 H), 5.31-5.18 (m, 3 H), 5.01-4.98 (m, 1 H), 4.97 (s, 2 H), 4.27 (dd, 1 H), 3.77 a
(dd, 1 H), 3.38 (s, 3 H), 3.12 (s, 3 H), 2.73-2.67 (m, 1 H), 2.58 (s, 3 H), 2.47 (d, 3 H),
2.19-2.13 (m, 1 H), 1.36-1.28 (m, 1 H), 0.87(d, 3 H), 0.84 (d, 3 H). LCMS: R = 1.31 min,
[M+H]"1174. | o '

Example 6, Preparation of Amine (13):

(13)

Steps 1-2, Préparation of Boc-amine (14):



4 H, 1.50-1.42 (m1 H), 0.88 (d, 3 H, 0.84 (d, 3 H).
LCMS: R =1.06 mn, [M2H +1238. . Exanple 7,

wee@panr®sé on of Amine (15): WO 2007/ 142986 PCT/US2007/012768
PCT/ US2007/ 012768 95 NHZ 9 iNS N"O~ N S HYVO
IN ONNO(15) . Boc-amne (14) is prepared as
described in exanple 6. The acetate protecting group
is then renoved according to the procedures descri bed
in-exanple 4. .The boc protect| up is removed
according to the procedure bed in . exanple 6.
HPLC purificat[on (meth ) furnlshes the am ne (15).
"H NVR (400 MHz, ds °S 11.16. (s, 1 H), 9.02,

©8.45-8:41 (m 1 H), 8.
5.02-4.99 (m -1 497(s H, 4.28 (dd, 1

(br. d,1 H), 8.70-8.65. ; .
24 (s, 1 H, 8.13
(d, L-H, 7.84 (s, 1 ﬁ?&rs, 3 H, )
7.38-7.20 (m.7 H, 531-5.18 (m 3 :
. 'H+ 3.78 (dd, 1 H), 3 izgﬁ&%é ,Nﬁ 12 3.06 (m 4 H,
2.84-2.79 (m 2 H,N2Z , 2.58 (s, 3
~'H, 2.47 {(d, 3 H), 2wﬂ6 2424 , 2 20-2.12 (m 1
H, 1.70-1.54'"(m 4 H), 1.29-1. 2 n] 1 FD 1.17 (t,
6 H, 0.87 (d, 3 H, 0.84 (d, 3: FD R - =10.93
mn, [M2H +1196. Exanpl ecé#) Pr epar atl on' of Am de
(16): H S NN\ 1N~~~ NSHNp ONNHO-1
(16) M 7S 14298fﬁBg)c-a1/nL1Jr§é2 ?1043/18 11:>?é1?f%rmed accordmg to the

method described in example 3, except the acid chloride of 5- -(tert-

"The preparatlon o

butoxycarbonylammo)-valer1c acid is used as an acylatlng agent. LCMS: R,= 1 66
min, [M+2H] 1338.

Step 3, Preparation 6f Amine (13)

To a solut10n of Boc-amme (14,150 mg, 0.112 mmol) in DCM (5 mL) is

added TFA (ZmL 26 9 mmol) The solution is stlrred for 30 min and concentrated
' d1rectly onto SiO,. Flash chromatography (gradlent elution: 0-10% MeOH/DCM,
then 100% DCM then 0-1 O%MeOH/ DCM with 0.1% AcOH) furmshes 90 mg of
amine 13. HNMR(4OOMTHZ d—DMSO)8 11.16 (br s, 1 H), 923(brd 1 H), 8.77 (br
d, 1H),862(brd 1 H), 8.58 (s, 1H), 8.44-8.42 (m, 1 H), 8.40(d, 1 H), 8.25 (s, 1 H),
8.14 (d, 1 H),784 (s, 1 H), 7.73-7.64 (m,ZH) 741 (s, 1H), 7.35-7.31 (m, 5 H), 7.28-6. 95

(m, 2 H), 6.14 (d, 1 H), 5.46 (t, 1 H), 5.29-5.25 (m, 1 H), 5.19 (dd, 1 H), 4.97 (s, 2H),
| £26(dd, 1H), 372 (4d, 1 H), 3.38 (5, 3 H), 2.85-2.79 (m, 2 H), 2.71-2.65 (m, 2 H), 2.59
" (s, 1H),2.46 (d, 3 H), 2.44:2.42 (m, 2 H), 2.22-2.15 (m, 1 H) 1.96 (s, 3 H), 1.70-1.56 (rn,
4 H), 1.50-1.42 (m, 1 H), 0.88 (d 3H) 0.84 (d, 3 H). LCMS: R,= 1.06 min,
[M+2H] 1238.

'Example 7, Preparation of Amine (15):



96 Amide (16) is prepared according to the procedures

described in exanple 3. 1H NVR (400 MHz, ds DMSO) S
waoea4x98¢ 1 H), 9.00 (br d, 1 H), 8.68-8.66 Po1/U20bij/012768

8.59.(s,1 H), 8.45-8.41 (nvi H), 8.40 (d, 1 H), 8.25

(s, 1 H), 8.16 (d, 1 H, 7.87 (s,1.H, 7.39-7.21 (m

7 H, 6.03 (br s,1.H), 5.31-5.18 (m 3 H), :

5.01- 4 99. (m 1. H, 4.97 (s, 2 H, 4.27 '(dd,1 H),

4.18 (s, 2 H), 378(d:,_ﬁ_s/£l);2‘f"70-.3.68(m 2 H,
3.63=3.59 (m 4 H), 3.53~% 50 (m 2 H), 3.38 (s, 3
H, 3.24 (s, 3 H) 1 mi1l H; 2.58 (s, 3 H),
2.
d

2
2.47 (d; 3 H),-2.20- (m H,. 1.35-1.28 (m 1 H),
0.87.(d, 3 H), 0.84 ( ) R= 1.45 nin,

[ MFH +1256. Exanple 9, STek o of Acid (17). of f
10 N\ / S S SN®™H, Y =H°“NN(17) St ép
'1: Preparation of Am 18) . O NNS NiOH tiNS
NH ~1 0NV N NH To a qutlonof
Boc- ani ne- acetate (3 %‘{Qi( 7'ﬁmnl) in DVF (5
m.) is added Cs2C03 | O ny, /0\ and .
. i odonet hane (0. 100nL 1 61 nmol , 2007/142986

PCT/ US2007/ 012768 97 neutral i zed Wit h. Al12(3). " The
solution is stl rred for 2 h, concentrat ed and taken
on to N - (15) :

Boc-amine (14) is prepared as described in example 6. The acetate
protecting group is then removed according to the procedures. described i in example :
4. The boc protecting group is removed according to the procedures described in
example 6. HPLC purification (method 1) furnishes the amine (15). "H NMR (400
MHz, dG—DMSO) 5 11.16.(s, 1 H), 9.02, (br d,' 1 H), 8.70-8.65 (m, 2 H), 8.60 _(s; 1H),
8.45-8.41 (m, 1 H), 8.40 (d, 1 H), 8.24 (s, 1 H), 8.13 (d, 1 H), 7.84 (s, 1 H), 7.69-7.62 (br :s,
3 H), 7.38-7.20 (m, 7 H), 6.03 (br s, 1 H), 5.31-5.18 (m, 3 H), 5.02-4.99 (m, 1 H), 4.97 (s, -
2 H), 428 (dd, 1 H), 3.78 (dd, 1 H), 3.38 (s, 3 H), 3.12-3.06 (m, 4 H), 2784-2.79 (m, 2 H),
2.73-2.69 (m, 1 H), 2.58 (s, 3 H), 2.47 (d, 3 H), 2.46-2.42 (d, 3 H), 2.20-2.12 (m, 1 H),
1.70-1.54 (m, 4 H), 1.29- 122(m 1H),1.17 (t, 6 H), 0.87 (d, 3 H), 0.84 (d, 3 H). LCMS:
R = 0.93 min, [M+2H]'1196. ' '

Example 8, Preparat;on of Amidé (16):

/N'r(]\gj

%1\( gf

(16)



the next step with no further purification. LCMS:
1R =1.85, [MtH +1210.. Steps 2-4: Preparation of Acid
WO ¢d7)142986 Aci d (17) is prepared accordi ng to tP€T/US2007/012768

procedures described in ewanple 3. 1H NVR (400 MHz,

ds DMSO) 8 9.01(br d, 1 H, 8.69-8.66 (m 2 H), 8.59

(s, 1|—|) 845841(m 1 H, 838.(d, 1 H, 8.26 (s,
1H) H, -7.92 (br, s, 1 H, 7.39-7.20 (m

ényﬂesiléhlsmﬁepar%} acerdipgtothq cheﬁ}xremdgspréoed in

~ exam;af@ 31-§13ﬁY1§((51§0 kgﬂ?% d, En\%oj Ség) {é:@ 1 %1):'% 00Jb2g, (1&51) $%68-8.66
(m, 2 H),.8.89 ¢/ 1. }%),%145-8 A)(m, 2. 8246@1 (m)Zs bb (s, ﬂgba?wéd 1H), 7.87
(s, H%@M%ls(rpn? ), 403 (bor ss??% 5814315 maa 15 50499 (m, 1 H), 497

s 2 Pk ]15—§) 248 (L%ﬂ()”&%‘&g)d FXATR A 388 (L3R, %ég,°§59 (m, 4

H), 3.52-3.50 (hi; 2HINH. eél&l(s!\l3tPHptsahmf(sp&\H)EJI 29B-2. 68 (i, ACH§1| 2(5&905, BEI), 247 -
R e are accordl n 0 e rocedures describ
(@ 3T, 2R T2 Ty T hdeest Dok ES 085 6 S5 2084 (b Bp. 1eMs: R =

' 6B, 69 2 8. 58 1 8.42- 8.45
145"‘}“%1%;” 838 (d(ml H)H)8 23 (s{sl H)H)8 13 (d, ‘1 H),

6 (m 8 , 6.42 (br s, 1 ,
E"am%le I{§§§6‘Ja(tw“9<gﬁ)%?d a7 Ed 1 H) . 4.98 Es, 2 I—I),H)
4.27-4.34 (m 1 H. 3.77- 3820(,m1H),_338(s,3
H, 2.69-2.74 (m 2 H, 2.5 3. H), 2.41-2.46 (m 5
H, 2.14-. 2,23 (m_ 3 H . (79-1°85 (m 2 H), 1.28-1.34
H, 0.83-0.88 (m{G4-1). LoV RL = 1. 18,

m1
MH] +1210. Exanpl e 1)1, Prepar on of Acid (20).
WO 2007/ 142986 PCT/ US2(0 /01276/§E } SOH iN
’ ol

s N "4OH

- Step 1: Preparation of Amide (18).

(18)

To a solution of Boc-amine-acetate (3, 200 mg, 0.167 mmol) in DMF (5
mL) is added Cs,CO, (100 mg, 0.309 mmol) and mdomethane (0.100'mL, 1.61 mmol,



i 86 N'"OH HN. O HNH O (20) Acid (20) is

prepared according to the procedures described in
wezxaTmpk®sad . 'H NWR (DMSO-d6) 8 11.18 (s,1 H) PCPUSDO07/012768

(d, I H, 8.67-(d, 2 H, 89%9 (s,1 H), 8.42 (d, 2 H),

8. 24 (s, 1H, 814 (d, 1 H, 7.80 (s, -1 H),

722 38(m8|—|) 518531(m3|—|) 5. 00 (d

: H)497 H)424430(m H, 3.75-3 '
neutra(lnqeg wjth Al ég) ('Ehe gplp.]j:longs sHree r(zrhl cqmp,g\tragect, gm@staken on to

the next E%:pzx%itgm @féx%h%‘}auéﬁ%ﬁgﬁgéﬁﬁs"ﬁl—( g855%§{]01281é) (m

M+H] +1196. Exaripl e 12,
Stepsi{%’gm% i A d r2nl)n y (H]Jé NB S O eHIV _ON

t {yN NH NH 21)
¥ {J)aré&ldaé'gaeﬂpﬁﬁp%rsdtar?so‘ﬁlas&a&hsgrpﬁe egcrjbed jp

cuamgl, (PORIORL] factos 0 5t £ 54y 150,05

(s, 1 H)08.4548.41 (In3B H)s 8.38 (d) 1 H), 3R6/(s3Y H)TTS 22 () 1 ¥6),022@rs, 1 H),

73973000 85 3 BT (e 7. BB o 1D, 4be A ned e, 11,
38155605 1 10 BBs, 7o), 35 risE 1B Hps b s 1l MotalB ), 247

(d, 3 H), R)46-D48 %) 2849),(2:26-8.48)(m, 120N 2. F-2-1200r86] H)M-SP-112B0m, 2 H), .

1331 25 550 90 E55 1 03448 B 3%%@%“‘??*8%%%% f*@éﬁi*?%iﬁs
Exami}ﬂﬁh,-PrE[bara.th 6NASid (19). O \ NO O* —_— '

o,'l .

Em@

W%gyﬁ

(19)

Acid (19) is prépared accordingvto the procedures described in example 3. 'H
NMR (DMSO-d,) 6 11.22 (s, 1 H), 9.27 (d, 1 H), 8.65-8.69 (m, 2 H), 8.58 (s, 1 H), 8.42-
8.45 (m, 1 H), 8.38 (d, 1 H), 8.23 (s, 1 H), 8.13 (d, 1 H), 7.83 (s, 1 H), 7.19-7.46 (m, 8 H), |
6.42 (br s, 1 H), 5.18-5.30 (m, 3'H), 5.02 (d, 1 H), 4.98 (s,2H),427-434(m,1H),377—
3.82.(m, 1 H), 3.38 (s, 3 H), 2.69-2.74 (m, 2 H), 2.58 (s, 3 H), 2.41-2.46 (m, 5H), 2.14-
2.23 (m, 3 H) 1. 79-1 85 (m, 2 H), 1.28-1. 34 (m, 1 H), 0.83-0.88 (m, 6 H). LCMS R = |
1.18, [M+H] 1210. ‘
Example 11, Preparatlon of Acid (20)



(22) Hydrochloric acid is bubbled through a solution
of Boc protected amne (4, 1.4 g, 1.1 mol) in DCM

W@ 207/mipsd or thirty min. The reacti on m xture PET/URENT/012768
tightly capped and stirredogor thirty mnutes after
whi ch the reaction mxture is sparged wth nitrogen
The m xture loses its gel |ike appearance. DCM (5 nl)
is added to the solution, and HO gas i s bubbl ed .
through it for an additional -fool | oned by :
ni trogen for 30 nin. Crudghgrggﬁﬁt (1.32 g) is . .
obt ai ned after concentrat{ ol as a bright orange
solid, and taken on to
purLflcatlon. 0 LOW:-

& next step with no further
= 1.5 mpy[ MHH + 1138.

[ .. OO0 O'NCH i'N
ot €p 1, Coupling -

NN L.\=SHN HI HNHIN $

reacti ons using N Cycl ofigkyl car iimde, N -net hyI

pol ystyrene. To a s tion of am t hi azol e

“hydrochloric acid (22, 34&:@( eq)™wkn DCM (20 nl) and

pyridine (0.5 nm) is ded" R; hyl glutaric acid

1- nonomet hyl. ester ("7"2 oL, , 2 eq) and

N- cycl-ohexyl carbodii m de, . N .- mat hy oI ystyrene WO

. 2007/ 142986 PCT/ US2007/ 012768 100 (348rTg, 0.90 mol ,

3eq), 'The.reaction mxture@® stirred for ‘4 h, then

t Peig ep g T

conce‘rgt(?btaltb ?}ep %eé:{)éé&ga&%r ot ectLi?% ] o{"}%c% bEd ang Sampt fe3. 'H
NMRYERIHO-A) & 11018 (= 1dd), 9.00T(E; 1) ER6U (Bt2eH) 8. 59 §§ al M ?CB 42,2

1), 828 @i DI boht e Sated WM 228 G Ehy 5 16581 e, 3 10, 500
(d, 1 Hyod37 (s, 2N AnIenker 6, 4.5 8.8 a@}l a§‘é§‘&s 1), 2.63-2.73 (m

heutralize excess Li OH, and't e sol ut'l o
2 H), 258derd Fbi 3836086 (i L iHa2 46h2=,4s|(nd5 HpQ. nzue 109nf,i T HY, 1.29-1.35

o 1S ARGBE TR E AT Mg BN SRl O A

Examitp PMpazhfion &3 Apradu@)23. ; HRVE [ MFH] + 1224, 2688.
- LC Rt =14.85 min. '

14

(21)

Amine (21) is prepared according to the procedures in exaﬁple 7. 'HNMR - |
(DMSO-d,) 8 9.01 (d, 1 H), 8.65-8.69 (m, 2 H), 8.59 (s, 1 H), 8.39-8.44 (m, 2 H), 8.24 (s, 1
H), 8.13(d, 1 H), 7.83 (s, 1 H), 7.20-7.37 (m, 8 H), 6.02 (d,. 1 H), 5.18-5.31 (m, 3 H), 5.00
(d,1H),4.97 (s, 2 H), 4.24-4.30 (m, 1 H), 3.76-3.81 (m, 1 H), 3.38 (s, 3 H), 2.66-2.72 (m,
3H),258 (s, 3H),2.44-2.4 (m, 5 H), 2.14-2.18 (m, 1 H), 1.72-1.79 (m, 2 H), 1.24-1.33
(m, 1 H), 0.83-0.88 (m, 6 H). LCMS: R = 0.86, [M+H]*1181. | “
Ex'am.pl‘e 13, Preparation' of Aminothiazole hydrochloric acid (22). |



Exanpl e 15, Preparation of Amno-acid (24): 0 0 --Hw |

OH W SNN NS ,10H HNO " NH NNO (24) Step 1:
w@omuditsioens for the am de coupling for 24 are PEEUSENE012768

as exanple 14, step 1 wtheBoc-(L) glutam c acid

t-butyl ester (27.3 ng, 0.09 mmvl). Step 2: The

. procedure in exanple 5 is used to renobve the acetate
protecting group. Fl ash chromatography (50-50%
et hyl acet-at e/ hexanes) yields 239 ng yel | ow sol i d.

. Step 3:.Deprotection of/_@we“and t-butyl groups. The
material is dissolved ADCM (50 nL) .and HCl gas is
bubbl ed t hrough the. so/utl on for- O min. The solution
is then sparged with n tnog n ve excess -acid.
Purification via HPLC yiel ( . LCOMS: Rt= 0.99
mn, [M2H + 1226 WO 2 /1212986 PCT/ US2007/ 012768 -
101 Exanpl e 16, Prep i on of SUMdNani de (25): NHa

TFAlNN~'~fsegN q;|H,j,;|NH “NNO~ O
0-1 (25)

/'

oL -
(22)
Hydrochloric ac1d is bubbled through a solutlon of Boc protected amine (4, 1. 4

g, 1.1 mmol) in DCM (20 mL) for th1rty mm The reaction mixture is then tightly -
capped and stirred for thirty minutes after which the reachon mlxture is sparged
Wlth nitrogen. The mixture loses its gel like appearance ‘DCM (5 mL) is added to the
solutlon, and HCl gas is bubbled through 1t for an addmonal 20 min, followed by
nitrogen for 30 min. Crude product (1.32 g) is obtained after concentra’aon asa ’
bright orange sohd, and taken on to the next step with no further purification.
LCMS: Ri= 1.5 min, [M+H]- 1138. ' .

Example 14, Preparation of Acid (23):

;Eém@
,ﬁif \@

(23)

Step 1, Coupling reactions using N-Cyclohexylcarbodmmde, "~methyl polystyrene.
To a solution of aminothiazole hydrochloric acid (22, 348 mg, leq) in DCM (20

‘mL) and pyridine (O 5mL) is added R-(-)-4-methylglutaric acid l-monomethyl ester

- (72.0uL, 0.45 mmol, 2 eq) and N—cyclohexylcarbodmmde N’-methy] polystyrene



Step 1: To a solution of the am nothiazole
hydrochloride salt (22, 1.0 g, 0.85 mmol) in pyridine
W@ 3@7/ip8é s added 2- pht hal i m doet hanesul f onyl P¢iT/08200®012768
(700 ng, 2.6 nmmol). The remction is stirred for 2 h.
Addi ti onal sul fonyl chloride is added (236ng, 1.3
mml ). After stirring 30 mn the mxture is .
) concentrated onto silica gel and purified via flash
(348mghd.o0mhogil cGdty. [ieadaetidn ehintureris stifretDfond h, then the solutlon is
. Et OAc/ hexanes) affording product (500 ng). Step 2:
filteredélpraniglc Celite ond poneentratede ani ne. To a sol ution of
' the sulfonamide in MeOH (30 ni) is added hydrazine
Step ZhdeﬁbtrEcﬁGnE)frabétatél' anad seponhifimation tetadided for-1 h and
the mxture is concentrated onto silica gel and
_ |O|urlt f1EHe %bi}%%}ttyata i H@%blx@aﬂﬂmﬂqsl HIEg apﬂtL)( Me@tHe(mo mL), and
' el ution: 0 0
water (BOmBENf o this sobatiewn inadded ddvlild F»?H§0 36@&1%? ﬁéanm(tl]«. a

i RGBS B I ER O i

concertrsfeid entoadilich. 'Fm/&‘ddé)ﬂesi&\ﬁéts fifSt cRromai@zraphedwith 10%

MeOT 55D RIS AGHis Wk b GBS ST REg =Py ETARiERt Hofjorgog0%
MeOHYISENM oo o 73 ko (MBI 138} JREPL &R TORAES i,

nthes s of - corpound i's perforned accor di ng
Example 15 é’rpp@@émnef Adcaaoradué&@bove usi ng

di et hyl phosphonopent anoi ¢ acid (0.2 nl) and PS—DCC
Step .2: Deprotecting the Phosphoric acid. To a
cool ed sol ution of the phosphoric;ester (275 ng, 0.21. -
mmol) in DCM (50 nl) at O- ded TMSBr (1nmi, '
>100eq). The m xture is sgiired #or 1 h, then- warnmed
to RT. TMSBr (2 nmlL, >100€%f"is added and the solution -
is-stirred at RT for 1 hsJhe m xt .is concentrated
to. dryness, and the crud N2 cyaci-d is taken
forward wi.th no further R. l ' ' o otep 3 -

24

Step 1: o

Condltlons for the amide coupling for 24 are the same as example 14, step 1
| with Boc-(L) glutarmc acid t—butyl ester (27.3 mg, 0 09 mmol).
Step 2: '

The ptocedure in example 5 is used to remove the acetate protecting group.
Flash chrématography (50-86% ethylacetate/hexanes) yiélds 239 mg yellbw soﬁd.
| Step 3: Deprotection of Boc and t-butyl groﬁps

The material is dissolved in DCM (50 mL) and HCI gas is bubbled through the
solution for 10 min. The solutlon is then sparged with nitrogen to remove excess

acid. ‘Purlflcatton via HPLC ylelds 24 (9 mg). LCMS: Re= 0.99 min, [M+2H]* 1226



The acetate renoval is perforned according to the
procedure described above: Purification is perforned
wWoroa/1288 bi ot age col um. Two purifications arBCT/US2007/012768
performed (gradient elutiomi1 20-80 %
acetonitrile/water with 0.1 % TFA, second colum
20-80 % acetonitrile/water with 0.1 9% to afford
product’ 26. HRVS: m'2 = 630.6124, LC Rt =13.24 mn.
Example 18) %remrawéﬁéﬁa@tmﬂeﬂébhol (27): WD
. 2007/ 142986 PCT/ US2007/ 012768 103 .- R1OH 6N. N
3LNL,OH HNOHNH N O /NH (27) Toa 0 C
solution of acid 23 (1.0 g,, 0.82 rrm)l) in THE (20 nl)
is added EbN  (0.11 mi, H(;L'.«}B’Z" ) foll owed by
et hyl chl or of or mat e. (0. OB?{L 0. 8F4mol). The mixture
is stirred for 30 mn, len warmed to RF and stirred
for an additional 30 The tr hyl am ne
hydrochl oride salt.is ed; and the sol ution
is-cooled againto O 40, 1.8 mmol) in
water (3 nL) is'added. emxturh bs stirred for 30
mn, warnmed to RT an(ﬁgﬁﬂr for%n' addi tional 30
mn. The mixture iSeNedtH ed “h 1. N HA and
partitioned with- 03'/The tract is
coll ected and concentrat ed. Tﬁ\ gduct is purified
vi a chromat ography: ctolumm 1,  Bioteage C18 col um,
gradi ent elution 20-70% acetonitrile/water with 0.1 %
TFA. . A second purificatiof@syepeats the conditions of
colum 1. Athird purification uses a Biotage C18
Step Icol um (gradient elution: 20-70% acetonitrile/water
with 0.1% amoniumformate) to provide product. . LCVE
F\S[ o a spl@ttomioh the Mrtihettidfole hyidraohloeiddsal P(22p aI0ag, 10085 mmol) in
S'IN. N N/ 91 g~-~N-OH '
pyndlne 30 mL)( is azdded 2—phthahm1doethanegulfonyl chloride (700 mg, 2.6 mmol).

The reaction is stirred for 2 h. Additional sulfonyl chloride is added (236 mg, 13
mmol). After stirring 30 min the mixturé is concentrated onto silica gel and puritie'd"
via flash chromatography (gradtent elution: 50-100% EtOAc/he>tane’s) affording |
product (500 mg). | ' |

Step 2: Deprotecnon of Phthahmlde amine.

Toa solution of the sulfonamlde in MeOH (30 mL) is added hydrazme
hydrate (0.5 mL). The reaction is st1rred for 1 h and the mixture is concentrated ortto
silica gel and purified flrst via flash chromatography (gradient eluhon 0-10% |
MeOH/DCM then 1% NH4OH +10% MeOH/DCM). A second pur1f1cat1on is
performed with a Biotage column C18 (gradient elution: 10-70% CHsCN/HzO with .

0.01% TFA) providing the TFA salt (10.4 mg) as a white solid. HRMS 1203.1965, LC
Rt =12.33 min.
Example 17, Preparation of Phosphoric-acid (26):



HWC O H- HNH N N\N NH =0 WO 2007/ 142986
PCT/ US2007/ 012768 104 (28) Step 1:. The am de

waeynwrhesse of conpound 28 is perfornmed accor di PQI/US200TI€12768
PS- DCC procedure descri bedzabove. usi ng
trans-4-car bonmet hoxycycl ohexane-1-carboxylic acid
(316 ing, 1.70 innol). Step. 2.... Deprotection of the
acetate and saponification for t he synthesis of 28 is
perfornmed according to theg procegures descri bed
above. Purification via_f g?ﬁ\“gﬁfﬁhatography -
(i sochratic elution: 16%NcOH D( h@ then via HPLC
provides 28, (100 ng) ds a |ight Il ow solid. LCVE:
Rt = 1.37 min, [MH + 1250, Exa 20, Preparation

- of Am rio- am de (29): N N HO * HNHNH NN
N I~NH (29) To a sol fTson “of 28 (ﬂ?O my, 0.38 nmol)
in acetone (20 nl), er (30 I, d EbN (0.2 nm,,
1.5 mml) is added et M cff Fg;’for tLe (0.07 nL, 0.75.
“mmol ). The sol ution %5 stt éﬁ\{ h and
et hyl enedi am ne (0.5, 7. . IS added. The crude
.solutionis then concentrated ontq silica gel and
pUrified Vi a flash-chronatography .Cgr adi ent

“elutjori:.0-20% MeOH DCV ¢ V|a HPLC to yield
product as.- a yeIIOM/ SO|Id = 0. 94 mn,
Step I:MH + 1290.

The amide synthesis of compound 26 is performed according to the procedure |
descrlbed above using dlethylphosphonopentanom acid (0.2 mL) and PS—DCC |
Step 2: Deprotectmg the Phosphonc acid.. .

To a cooled solution of the phosphonc ester (275 mg, 0.21 mmol) in DCM (50
mL) et 0°Cis added TMSBr (1mL, >100eq). The mixture is. stlrred for 1 h, then
- warmed to RT. TMsBr (2 mL, >100eq) is added and the solution is stirred at RT for 1
. h. The mixture.is concentrated to dryness, and the crude phesphoﬁc acid is taken
forward with no further purification.

Step 3

The acetate removal ie performed éccordfng to the procedure descfibed

above. Purification is performed on a'C18 biotage column. Two purifications are -
performed (gradient elution: 20—80 % écetohitrile/water With-O.l % TFA; second

| coh_nﬁn 20-80 % ecetonitrile/wafer with 0.1 %) to afford product 26. HRMS: m/2 =

630.6124, LC R = 13.24 min. ,

‘Example 18, Preparation of Alcohol (27):



Exanpl e 21, Preparation-of Carbamate (30): yp
2007/ 142986 PCT/ US2007/ 012768 105 O N NS N "' CH
W@2007##2%86 HN S. . HNH N N (30) . Step 1: . BCIUSH07/012768
suspensi on of acyl azide '2131.15 g, 1.00 nmol) in
toluene (60 nL) is added alcohol (0.354 g, 3.00 mmol)
and the m xture is stirred at'80 C for 4 h. The
reaction is concentrated |n vacuo and t'’he crude .
product is purified by fl omat ogr aphy  ( hept ané
/EtOAc) to yield 1.01 15 mmol ; 81.5% of .the
i nternmedi ate ester. {eh 22 To a sol ution of the -
ester. (1.01 g, O. 815 (25 nL)" and water
(3 nL) is added sodi ufp .'325 ¢g,. 8.13 nmmol )
and the mxture is stiry C for 16 h. The
.reaction i s concentraté o Znd the crude
.product is purified ok flash chr t ogr aphy

f 30.
(MeOH/ DCV to yield OHN Jol . 71% -o

LC. Rt =14.83 nin, H‘ 2257 . Exan'pl.e_-.-‘
22, Preparation of Qa*rbarmy? ,a"Ql (31 : ‘HN- ~ :
)..i~l H iNNNIi | NO—IHO _HN.N

ONN'N NH  (31)
| @ |

Toa0°C solutlon of ac1d 23 (1.0 & 0.82 mmol) in THF (20 mL) i is added EtaN
(0.11 mL, 0.82 mmol) followed by ethylchloroformate (0.08mlL, 0.89 mmol) The
mixture is stirred for 30 miin, then warmed to RT and stirred for an additional 30
min. The triethylamine hydrochloride salt is filtered off and the solution is'cooled
egam to 0 9%C. NaBHa4 (6’8.mg, 1..8 mmol) in water (3 ~mL) is'added. The rriixture ie
stirred for 30 min, warmed to RT and stlrred for an additional 30 min. The mlxture '
is neutralized w1th 1. N HCl and partmoned with DCM. . The organi¢ extract is
collected and concentrated. The product is purified via chromatography' column 1,
Biotage C18 column, gradlent elution 20-70% acetonitrile/water with 0.1 % TFA. . A
second punflcatlon repeats the conditions of column 1. A third purification uses a

Blotage C18 column (gradient elutlon 20-70% acetorutrlle/water with 0.1% .

ammonium formate) to provide product LCMS Re = 1.37 min, [M+H]*1210..
Example 19, Preparation of Acid (28):

O

iwﬁ

5 ‘@;\ J¢



WD 2007/ 142986 PCT/ US2007/012768 106 Step. 1: "To a
suspensi on of acylazide (2, 0.600 g, 0.522 mnol) in
wo edoaame8¢ 20 L) is added PCT/US2007/012768
trans- 4- hydr oxy- cycl ohexanﬁmar boxylic.acid ethylester
(0.134 g, 0.778 mmol) and '"the mxture. is stirred at
80 C for-'5 h. The reaction is concentrated in vacuo
and ‘the crude product is purified by, flash
chromat ogr aphy -( MeOH DCM t@s)l eld 0.236- g (0. 182 ’
-Steplr:rm)l 35%0) of the ester. Step 2:. To a solution of-the
- ‘e'st-er (0..236 g,..0.182. nmol ) in THE (3.6 nL) and. H2O

(The andit} sysitleskiedt tornpownd m/sifsga@rftﬁnﬁé)d Qécordlin tﬁ the PS-DCC :

nmmol) and the m xture is stirre t 22 Cfor -4

. procedure desuritieshaboveasingtramd- @d:aﬂﬁbM@ﬂt&ﬁ?dldH&aﬁélld&rboxyhc :
. roduect is purified by flash chromatography
acid (5 Wemg, BAY Mol el d . 0.119 g (0.094 mmol, 52% of -
Furt her purlflcatlon via HPLC, (30 x 100 mm Ci's -
-StepZV\b.terS Sunfl re, gradl ent elution 30- 80% ACN H2O, 0. 1%

) 15 r& rgﬁ}tnléé afq-\t}gt m n(l 8%%&81%1%%10?%'3' E‘eS}ZthSIJS- %f 9288 is
: O HN N. N
perfoﬂ?ﬁ@rﬁ’ QEEHIJ&%Q% b ﬂk’% g%&é%)res ?esc!}lﬂ'g aBovy oI 1ﬁat6?n Yig Hgsh
chron2ogfh §ocHRadil &1 raBH:)100 ’
0 t hggi% plhgg((lzyacnagpr opi oni Cloa/éc;:]}\lgéﬂgt ylﬁg\gg ép@%)aflél%{%?ﬂ-omdes 2.

(100 ngg)3x31 light yelowt soltiel. M.GME: R: i35 ity pA+BI]- 22260 f or 1
reaction.is conce ciﬁrat ed in vacuo and the -

Exampl&;(bg’gepgra%%ftm@ -aide (2Muene to provide 0.129 g
.(0.101 muol) of the acetate-ester of 32.' LCVS m2 L

[ M+2H] + 641. V\D 2007/ 142986 PCT/ US2007/ 012768

O

%@9
o ]9\@

. (29) .
To a solution of 28 (470 mg, O 38 mmol) in acetone (20 mL) water (30 uL) and EtsN
| 0.2 mL 1.5 mmol) is added ethylchloroformate (0 07 mL, 0.75 mmol) The solutlon :
is stirred for 1 h and ethylenedlamme (0.5mL, 75 mmol) is added. The crude
_solut10n is then concentrated onto silica gel and purified via flash chromatography

(gradient elution: 0-20% MeOH/DCM) then via HPLC to yleld product as a yellow
solid. LCMS: R: = 0.94 min, [M-H]J* 1290.
Example 21, Preparation of Carbamate (30):



107 Step 2:' To a solution of the acetate (0.129 g,

0.101 mol) in MeOH (4- nL) is "added K2C03 (42 ny,
wW@28034298®1 ) and the m xture is stirred .for 2P¢T/E$2082012768

C. NaOH (s, 100ng, 2.5 mmuls) in HzO (2 nL) is added

via syringe and reaction mxture is stirred i for.24

h. The volatiles are renoved under reduced pressure.

The residue is.purified by HPLC (30-80 % ACN HzO, 0.1

% TFA) .to provide 30.nmgy (25 %\of, yel low solid, 32.° -
. LC Rt =16. 69 mn, VS [MFH]J;T/&—z}i . . Exanmple 24,

Preparation of Sulfonyl ur,@.%@ 33):. _- NH2 ~HN O S N

I NSO HNNNH NH Squ (33):. . Step 1: . To a.

sol ution of chlorosul f oyl i socyanate (1.35 g, 9 6

mmol ) in DCM (50. ) n0 C is ded t - BuOH (918

uL, 9.6 mmol) -and -stir "whil e

.mai nt ai ni ng terrperatur @ SOl ution of

am ne 22 (820 nmy, 07 noI) |m yridine(lZ'rrL) is
added 0.2 M soluti on nyl cploride (1.44 mol,
0.72'" nmL). - The Jrea ﬂlrr NHfor 5 mn at OC
‘The sol vents were eve orate . and the solid’
is-purified by basi ¢ al uni na/f\l astiNchr omat ography '

(gradient' elution: O- 10% McOH DCM.t o provide 220 ng .
of the boc-sul fonyl urea. 8I\/I+H) +1317. Step 2: ' To.a
sol ution of the internedi at@® boc- sul f onyl ur ea (106
Steplng’ 0.08. mml) in MOH (10 rTL) i s added K2C03 (111
ng, 0.8 mmol). The reaction is stirred for 2 h at~ 22 -

o & sis En§b%f' PM&Q 2@ 1R 1A terr]% (60 mL) i$ added

sol vents are eva rat ed inv soll

alcohqiu®isbieg) 300 fimast) Ll GimtRIRABIY shiffeadiest oEls
. 0-10% %bj(}VDCI\/D 1\)ﬁo 00T 49580 peeaa oeiz%kslq{llrgge reaction

is coneentpatediidevaroe amd thle audgepicaimcs ¢ parifidteby elelsaw:m@iﬂ&ography‘
h f‘é‘&?&@% is dissolved in DCM (20 ni), -

(hept K Neyeléﬂaoimw 843 m@ob@dbﬁ%)jof ﬂleotntme@iat& ester..

Step 2: . -
" Toa soluuon of the ester. (1.01 g, 0. 815 mmol) in MeOH (25 mL) and water 3
mlL) is added sodium hydrox1de (0325 g, 8 13 mmol) and the mlxture is stlrred at 22
°C for 16 h. The reaction is concentrated in vacuo and the crude product is punﬁed
by flash chromatography (MeOH/DCM) to yield 0.705 g (O 575 mmol, 71%) of 30.
LC: Rt = 14.83 min, HRMS: [M+H]*1226. 2257

Example 22, Preparation of Carbamoyl-acid (31):




for 10 min. The reaction is capped and stirred for 2
h. N2 gas is bubbled into reaction to renove excess
woido7gesse The sol vents are evaporated in vacuoP€DUS2007/012768

provide 140 ng crude yel |l aw solid. The. solid was
purified by HPLC purification (gradient elution:
30-50% ACN H2O, 0.1 % TFA) to provide 11 ng of 60 %
ure solid. Second HPLC purification (gradient

Stepﬁl ution: 50-55% ACN H20, 0.1 % TEA). pra;/l des. 6.7 ny .
0 roduct 33, LCMS. Rt 1. mn MrH) + 1175." -
s%ﬂganﬁuépef@sﬂ? rﬂiﬁ%’lwdﬁr@dgﬁpe& 22 mmqly in d)oh;enn RO mL) is

.adde%'\lagﬂ'*hydmx)ﬁ&fﬂﬂhem%%b??ﬁ%m 9t\hyles(ter )‘ N’gﬂ & .778 mmol)

T e e A
the crliide ;NUd/ucfi I\Fu(ﬁ@:l by Mh%omako%h%M?@%éw t5|2yreld 0. 236'

N NI N N/ \"
. g (0. 1&%@&35%)005 the ester.
' Step2

~ To a solu’aon of the ester (0.236 g, 0.182 mmol) in THF (3.6 mL) and H20 (1 2
mL) is added lithium hydrox1de (O 045 g, 1.29 mmol) and the mixture is stirred at 22
°C for 48 h. The reaction is concentrated in vacuo and the crude product is punfled ’
by flash chromatography- (MeOH/DCM) to yield 0119 g (0.094 mmol, 52%) of 31. |
Further purification via HPLC (30 x 100 mm. Cis Waters Sunﬁre, gradrent elution 30- ;
80% ACN/H:0, 0.1% TFA 6. mL/min for 9 mln) affords 31. LC: Re = 12,98 min.
HRMS: m/2, [M+2H] 633.6321. |
- Example 23, Preparatipn. of Urea (32):

Step1: | |

Toa solution of amine 22 (0.115 g, 0.101 mmol) m pyridine (4 mL) is added
‘the S-i'socyanaopropieru'c acid ethylester (0.452 rnL, 0.343 mmol) and the mixture is
stirred at 22 °C for 1 h. The reaction is concentrated in vacuo and the residue is
azeotroped with toluene to provide 0.129 g (0.101 mmol) of the acetate-ester of 32.
LCMS: m/2 [M+2H]*641.



\"4!

\ ( HNH\ I ~NHHINH /NHO/NH O/NH O (37) (38)
(39) WD 2007/ 142986 PCT/ US2007/012768 109 Exanpl e 25;
woe@paszasé on of I mdazole (37): . . . . o N PIT/US0BI/N2768
OH FIN HN~-/ fYNW/ O=M7N O0-1(37) . Step 1:
To a suspension of boc-amne 4 (800 ng, 0.647 mmol) in
DCM (150 . nL) is added HO (g, stream) for 20 mn.
The reaction is. capped and stirred for 30 min. The
Step 2:eaction -is concentrated to dryness and taken to the -
. next step- with'no further purification. The residue
i ?oSmggbmmjof thoaretats (0-429 gafditd swhel) iinMeOH d4mht) is ‘added
cetic anhydride (1 3:2) i's- added
o} F 17 SUBOBOS SEHel AGIaiherpixBiEe AsIptrTeed for 2luat 22 °C. NaOH (s

‘ IOOmg 03 ga e‘1 brs i%? LIZS m‘iﬁnceﬁd{gﬁt z?_zg E%gﬁ%rﬁyne Sqq%ngili%ghelge is stlrred ‘
' fgr 2454 eﬁ'hg vo-igh%ssalfé Wg %J]Iee,dé{%g a&%g Al EA[tl'?erlpa [Hue is purlﬁed '

by H]SLQ‘4(301’BU % A@N/Il?@bo (100rtA) do $roVTR! 30 o, dﬁl%zs /@Céf 9§¥ow solid,

is stirred at RT for 30 mni andasecon addi t’i on
32. LG RBé\l@ﬁ%hm,SM&[Mwhl]*)lmd PCC13 (100 L, 1.27 mmol)
The re on js.stirred an .additional 30 in
Examgi‘aggﬁﬁ"é‘&? ? %HlfQBYBﬁFé B3 |ica-gel. Purification .
by flash chromat ography (gradient . el ution: 60-100%

Et CAc i n heptane) -affords 80 ng of isonitrile. (35).
LCM5: Rt 1.72 mn, [M 4148, ' Step 3: . To a

sol ution of isonitrile 35 100 O 087 mmol ) i.n THE:
' (8 nL) is added ' I socyanoacetate . -
(13.8 g, 0.122 nmol) apd ¥ &Ime(Slrrg, o

(33)
Step 1: ‘

- To a solution of chlorosulfonyhsocyanate (1.35 g, 9.6 mmol) in DCM (50. mL)'
at 0 °C, is added t-BuOH (918 uL, 9.6 mmol) and stirred for 30 min Whlle
maintaining temperature at 0 °C. To a solution of amine 22 (820 mg, 0.72 mmol) in
pyridine (12 mL) is éddgd 0.2 M solution of sulfonyl chloride (1.44 mmol, 0.72'mL).
The reaction is stirred for 5 min at 0 °C. The solvents were evaporated in vac‘uo and
the solid is purified by basic alumina flash chromatography (gradient elution: 0-10%
MeOH/DCM to provide 220 mg of the boc-sulfonylurea. MS (M;l-H).* 1317.

Step 2 | '

To a solution of the intermediate'boc—sulfonyluréa (106 mg,-0.08 mmol) in

MeOH (10 mL) is added K2COs (111 mg, 0.8 mmol). The reaction is stirred for 2 h at

22 °C. 1 g of SiO: is added to the reaction and the solvents are evaporated in vacuo.

. The solid is purified by flash chi'ématography (gradient elution: 0-10% MeOH/DCM)



0.017 mmol ). The reaction is placed in a seal ed tube
and heated to 80. C for 2 h, then WD 2007/ 142986
weEON/WEReO7/ 012768 110 cooled to RT. The reack¢DNS1087/012768
concentrated and is purifies by flash chromat ography
(gradient. elution: 50-100% Et OAc in heptan'e); second
colum: (gradient elution: 0-. 10% MOHin DCM to
“furnish imdzole-ester 36. LCMS: Rt 1.62 mn,
to pr{)MEB:l-ﬂlEDZ Jrﬂ@Zof aSyefiow. sdlad.a 'S'hé Lytetllzﬁv Oefolidﬂ(m @hg. 0.88 rnmol) is
_ in and H20 (2 nL added Na(]—|§ ; -10
dlssolmgd o @53 )mévmdcqqiadttpcm saﬂdeéi@d(g) ds dmbblédinto the solution

e reaction is coole T and concentrat ed
for 1Q1 meglggesreq_qq% lspﬁ"f‘PP?‘(i,e?cr} ﬁt1519a§_| ,@ﬂls bubbled into
reacn§re1#é:rr§n oxf'e5§>?cr5§§s %?&ggg% %rgt%%e eXER/éra]tE;[i z_uL _v)fguq to prov1de

140 n{gn@ruciév&kﬂlétévg&jd Theiii W%%uﬁ%@ﬁ?}ﬁ}iﬂr%gurﬁg:at?n (gradient
. elution: BO-58GHAC/F-0fD.1 94 TEX) to prévide11Hmg of 608 &iu@e solild. Second
0. '\ SO1 (38) Step 1: oasuspensmn of “crude
' HPLQ puurifiratioe (g7adiedd ebation. HBI5%ACNHDOV 04 TFA))prostides 6.7 mg
ridi nJ{éSOO tL) is added .PS-DCC (0.453 mml) and
ofpr%%-,nq’céBa MS: Re il 4riﬁ~tlh)(M+}é§t1é75(20 nmg, 0.227.mol).
tion j ed at RT for 48 h and then heated
SChel{‘S % §5&t © nﬁl ‘*Fﬁ’ % esidue is' concentrated.onto
sili g%gel and purified by flash chronatography
nt elution: 50-100% Et ~(n heptanes) to
efate 77 ng of °

G

S H M PN ™
0=8__1. . +HCI(g), DO ﬂ=e=f A o POCI,, DIPEA
" . HOOCH, Ac0 3:2 H\f ocM
NH

1. PS-DCC

2. NaCH




.methyl ester internediate.LCMS: Rt 1.35 mn, [MH +
1262. Step 2: The nmethyl ester (77 ng, 0.061 mmol)
w0 goo3aspdended in MeOH (5 nL) and H2ZO (1 nL) Ne@HU§®N7/012768
40 ng, 1.00 mol )'is addedio9The reaction is stirred at
RT for 12 h and then concentrated onto silica gel for
. purification by flash chronmat ography WO 2007/ 142986 -
PCT/ US2007/ 012768 111 (gradient elution: 0-10% MeOH
Example 3&jPreppratipneddmidagele)37b generate 4.2 ng of
-imdazole acid 38. LCMS: Rt 1,18 min, [ M2H] + 1249
Exanpl e Exanpl e 26, Prep AN of Imdazole (39):
6 iNHNO HN S~ .O .11 N NN(39) Step 1: Toa
suspen5| on of crude ini{dazol e acid 37 (276 ng, 0.232
nmmol).-in DCM (20 L) ' (1.0 nL) is added
PS- DCC (0. 695 nmmol) an¢® li ne--2- carboxylic
acid nmethyl ester (60 ). The reaction is
- stirred and heated tow 4 %" The reaction is
concentrated onto sild gel and ified (twce) by
fl ash chronat ogr aphy ( ' ujon: 0-5% MeOH in
DCM to generate 170° ot hyl Lest er h
i nt-er redi at e. - LCVS: 1 45 A, ?égb%ﬁl—ﬂ+ 1303. Step 2:
The nmethyl ester (170 mg, 1.305 ) is suspended in
MeOH (10 nL) and H20O (2 nt) and Na®H (s; 40 ny' 1.00
nmrol ) are added. The reactlﬁyy)ls stirred at RT for 18
. h then heated to 40 C for 12 h. The réaction is
Step l’munt ed onto silica gel for purification by flash
romat ogr aphy (gradi ent elution: 0-10% MeCH in. DCM '
f Pl 3 REEPERE1PP ¢ Pmlt‘ﬁt‘]i 6190 Bieadl-e4it memgl) sy DCM (150.mL) is
with', 0.1%TF

added FEPIRESEER (ot oy o Bestaastion i compe ﬁ%ﬂ@ sfifreg} for 30 min

[ ng t he ndar ’

The rpitidel iy SBken g S 3 P BT AR o e
ifiEAti6n O CIHE Bssi dﬁé‘%@hb &t §f ISORE (50 [ -

pun 1St allphyl ococcas aur eusl§@zn nmpounds. g 7, ﬁgg)l %Liri‘[a,lodl%‘?m%n of fomu'c

acid iBCrétit 4PHF6rRIST (U520 B72)G3. AMd followed by stirring at RT for 2 h. Theé

crude formaqni'de (34) is concentrated to dryness and .store'd in vacuo for 12 h.
LCMS: Re 1.46 min, [M+H]* 1166.
Step 2: . . .

To a suspension of the intermediate formamide (34, 670 mg) in DCM (IOO_mL)
is added DIPEA (1 mL, 5.74 mmoi) and POCI (100 pL, 1.27 mn'qol). The feactioh is
stirred at RT for 30 min and a second addition of DIPEA (1 mlL, 5.74 mmol) and
POCIs (100 uL, 1.27 mmol) is added. The reaction is stirred an additional 30 min and
then concentrated onto. silica ‘gel Punflcatlon by flash chromatography (gradlent
elution: 60—100% EtOAc in heptane) affords 150 mg of isonitrile (35) LCMS Re1.72-
min, [M] 1148.

Step 3:

To a solution of isonitrile (35; 100 mg, 0.087 mmol) in THFE (8 mL) is added
. 'Cu20 (cat.), ethyl isocyanoacetate (13.8 mg, 0.122 mmol) and phenanthroline (3.1 mg, .
10.017 mmol). "I'he reaction is placed in a sealed tube and heated to 80 °C for 2 h, then.



112 15-17, 19-21, 23-25, 27-33, 37-39 denobnstrate a

m ni mum i nhi bitory concentration ranging from 0.0010
w@Le0iz/18298.28 pg/ nL. Equi val ents Those ski | | edP¢TUs1v@7/012768

art wll recognize, or be able to ascertain using no

nore than routine experinentation, many equival ents

to the specific enbodi nents and net hods descri bed

herein. Such equivalents are intended to be

coole@ M6 WPATHRGA¥ibNEs S6tRGtRited HR1d fs0bhABLE Q)}ﬁflé‘élﬂ’éhromatography .
I ncorporation by Reference The ‘entite conténts of al

- (gradizat @laSonpSG106%eHIQACEIR hepiapk); cmtoﬂds*coaant(gﬁxdlent elution: 0-
: references cited herein are hereby expressl
10% MaO5 proDEM) th dumiish imid pelieresten 36 e MS: By 1162 mvinrldE+2H]* 1262.

Stp A TR RO Bpnd 5 i
* addef gLt Fosmi (B ol el & pEa g GRBG2 . The
 reactibnNs otefPto RT and concentrated to dryness Final purification by HPLC
: (gradlent elution: 45-55% acetonitrile in HzO with 0.1% TFA) generates 3 mg of 37 as
a TFA salt. LCMS R: 1.13 min, [M+H]" 1191. ’

Example 26, Prgpara’aon of Im1dazol¢ (38):

Ty
— . o .

| Mﬂ\ﬁ

(38)
Stép 1: .
. To a suspension of crude imidazole 37 (180 mg, 0.151 mmol) in DCM (10 mL) |
and pyridine (500 pL) is added PS-DCC (0.453 mmol) and amino-acetic acid methyl
ester (20 mg, 0.227 mmol). "I'he.reactibn is sﬁrred at RT for 48 h and then heated to
40 °C for 2 h. The residue is concentrated of&o silica gel and purified by flash
chromatography (gradient elution: 50-100% EtOAcin heptanes) to generate 77 ﬁ1g 6f
methyl ester intermediate. _LCMS: R:1.35 min, [M+H]* 1262.
Step 2: ' | ' .
. ‘ The methyl ester (77 mg, 0.061 mmol) is suspended in MeOH (5 mL) and H20
(1 mL) NaOH (s, 40 mg, 1.00 mmol) is added. The reaction is stirred atRT for 12 h

and then concentrated o.n‘to silica gel for - purification by flash chromatography



Ol ' R46" NNR4b S R12'" | . and pharnaceutically
acceptabl e salts, enantioners, stereoisoners,

WO oi0a/me98¢  tautomers, di astereoners, atropi SOPET/ESINT/012768
racemat es thereof, including the pyridine N oxide
thereof;. . wherein A is selected fromthe group

. consisting of a bond H. -(CH2)-, -C(alkyl)2-;.

' - (CH2)1.8-, - [C(al Kyl)211-g-, (cycl oal kyl) -
(gradiengfpsion: D(Wé% - DCMEHOPI % acetdy @(cm» fo g@ﬁe)a& 4.2 mg of

1m1dazgfeg3c?{@l(|§§8 &LCMSogl %W@ZH 3 &é 2 NRESQ’ ﬁl( RE a) 'C( 0-

Examg\f& ﬁBa?reggraﬁr&l Gf Q}Tdaz(ﬁ'—% 0 O, -C=C (O N(R8a) -

is ab selecte omthe group consi sti ng of
H -[C(Ra)(Rb)],-, -[Cq(Ra)( o O [C(Ra) (RO)Jy",
-[A(Ra) (Rb) ] X N(R8a) [ & Re); y-, - (cycl oal kyl') -,
- (heterocycle)-, -(aryl W (heteroaryl)-; Jis
sel ected from the grou nsisting of H F, O-al‘kyl :

CO2H,
P(O)(Oal kyl)2
nlng het erocycl e;

N(R8a) 2, N+(R8a) 3, ._N(R/a’)C(O)aI k

and a- 'substituted ni t‘og
WO 2007/ 142986 PCT/ US2( 8Y1T4 W is selected
fromthe group consi ng of H ahet, F,-
C2H, . C02-al kyl, -N(R* s-, CR NQI—|2)O 4-J and R4b
.-. Rois sel ect ed - f‘ﬁeﬁﬂt nsi sting.of H,
alkyl, and F; x and™¥ are e‘aeiq ndependent | y,
|ntegersfrom0 10; R is selectedfrom H . -
C(al kyl)2-J, -R4b R-a is sel ect edo?romthe gr oup
consi sting of H, substitut d39pr unsubstltut ed al kyl,
Steplm OR4a, OC(O) R4a, OC(O) N R8a)2 and N(R8a)2; R2b is .
."Selected fromthe group consisting of absent,.H and

| = - .. | ’ '
at, &X su %n%rgg cgggﬁggq_n‘gg%ze%lt Oa% 4 99" g§$ é)dg?rf {r}}mgﬁén DCM (20

L
mL) aga%gpnaﬁﬁe (s gxgsg) g@ Saed}cleéggggqggg 25 é'xrug‘lh D cons@t pygolidine-2-

carboxyﬂlcl-i;c@ mdethiyl phter (6(Réfg,i @4629&1&%_3‘1 Oiﬁ{é;fﬁ%ﬁ%\rllﬁé?g?%ednand heated

consi sting of al kyl "and -
to 40 “Csforre4 he g@@rre@ﬁhqn Ss)wnqerﬂﬁaﬂed erﬁﬁ&lhc&, Hé0andi pAified (twice) by
fl hC2%000 1Op?§' 000, 30,000, 40,000, 50, 000, or
as ient gtutions| Qb % MePHrini REMetosgérerateyl70 mg of

methyfe %‘%5”?‘8%@1380 L&éﬂgof_%ol %%OOO BRIl 8800, or

Step 260, 000;

The methyl ester (170 mg, 1 305 mmol) is suspended in MeOH (10 mL) and
H0 (2 mL) and NaOH (s, 40 mg 1.00 mmol) are added. The reaction is stirred at RT
for 18 h then heated to 40 °C for 12 h. The reaction is mounted onto silica gel for
purlflcatlon by ﬂash chromatography (gradient elution: 0-10% MeOH in. DCM)
followed by HPLC purification (gradient elution: 40-60% acetonitrile in H.O with " -
0.1% TFA) to generate 5 mg of imidazole acid 39. LCMS: Rt 1.11 min, [1\/I+H]+ 1288.

" Biological Results:
Using the standard MIC test described above with the bacteria Enterococcus

faecalis, Enterococcus faecium or Staphylococcus aureus, compounds. 5-7,9,11, 13,



R5 is selected fromthe group 'consisting of H alkyl,
and R4b; R8 is selected fromthe group consisting of
wWoR2000M298K2, al kyl, cycl oal kyl, and S02- al kyl PCOURBA7/012768
is absent, or selected fromathe group consisting of H,
-(alkyl)-, -(cycloal kyl)-, C(alkyl)2-J, -R4b, wherein
R8a can al so cyclize wwth the atomto which R8a is
, bonded to forma 3, 4, 5 6 or 7-nmenbered ring"that .
15-17j 19-21,02%25,27683,180R3%d emetristraten d minimontiahibiwig c@hcentranon
. nore heteroatons, wherein the ring may be further.
rangl%&tg’éqmt%@@@ penbtorsBeg/mes wit h substitutents that
are the sanme or different; and RO 'is selected fromthe
group consisting of H- aIkyI and- CH2CO2H. 2. .- The
~compound of claim1, wherein R2b, R4b and R5 are H, .
and Rda i's CH3..3. The conpound of claim 1, whereln,
'R2b, R4b and R5 are H, REguglansg, and R12 is
ChiRo
xRl i YRR SRR RS SHETL HEIAR, o
routm éwmmt@taorb any egyivabamtitoghe sproific embodmmns@nd methods

sl o b 0 S B

follo“g@g 9191msher eof . WD 2007/ 142986 PCT/ US2007/ 012768 116
5.. A conpound of the formula 111: - A
. Incorporatton by Reference
_ The entire contents of all patents, pubhshed patent applications ‘and other references

c1ted herein are hereby expressly mcorporated herein in their entireties by reference



RSBNSNRZIRRZ RBRRBN RBR3SRSR3I RRDb N N

RRa NS R3IRSSNO OR3. NR5 RS RBI NNNN
woR2@7129ka’ \\Rab S R12 11 and phar maceut i ceCT/¥S2007/012768

acceptabl e salts, enantionems, stereoisoners,

rotamets, tautoners, diastereoners, atropisoners or
~racenmates thereof, including the pyridine N-oxide -

‘'t her eof; wherein R2a,. R2b, R3, Rd4a, R 'b, R5; R12,-

A, Gand .J have the neani GLAIMS forth for fornula I;°

ad<r|n Lis t he group consisting of
i}cl oal Pmpﬁﬂ?ipgﬁﬁgg’é’n&ﬁ:iﬁy and heteroaryl, all - of
whi ch may be further optional substituted with .
-A-GJ. 6. . The. gonpouhd ‘of ,Eaidm 5, - wherein R2b, Rob
and R5. are H an® N—oM3. 7. The conpound of
claimb5, wherein ob ‘and R5 are H, -Ra is CU,, and
R 12 is CH2-O CH3/ 0 WD 2007/ 142986 o
PCT/ US2007/ 012768 °<1#'8. The conpound of clBPm5,
wherein fornmula 11 ifs represented by a,. cofpound. of-
formJIaI.V:.G\aza‘N./' : 7 RX R™

aﬁd pharmaceutically agcéptable salts, enantiomers, steréoisomeré, rotamers,
tautomers-; diastereomers, atrbpisomers or racemates thereof, including the pyridine N-oxide .
thereof;. | - |

wherein :

JAls selected from the group consxstmg of abond, H, -(CHZ)- -C(alkyl),-; —(CHz)l 8= =
[C(alkyl)z], 8-, -(cycloalkyl)-, (aryl)-, -(heteroaryl)-, -C(O)-, -C(O)C(O)-, -C(0)O-, -
CONE™)-, -S(0)z-, -S(O)-+-S(O)NR™)-, -S(OINR*)-, -CENRINR™)- -
C(~NR8)N(R8*‘)C(O)- -C(=NR®)-, -C=C-C(O)-, -C=C-C(0)0-, -C=C- C(O)N(Rsa -

- . Gis absent or selected from the group consisting of H, [C(R")(R )]x-, -[CRHR" )]x
O-[CRIRY)]y- -[C(Ra)(R"nx NR®)- [C(Ra)(R")]y—, ~(cycloalkyl)-, -(heterocycle)-, ~aryl)-, -.
(hetercaryl)-; ‘ e :

J is selected from the group consisting of H, F, O-alkyl, N(R**);, N"(R*)s,
NR*)C(O)alkyl, CO.H, C(‘=O)N(R'sa 25 COé-alkyl, P(O)(OH),, P(O)(O—alkyl)z, and a’

substituted nitrogen-containing heterocycle;



SN/ SSNN.""/OH NSHNO OHN~ S ---i~ 1| H

NH O: NNO1 NHO\ S. 1V and pharnaceutically
waeceepsakt e salts thereof wherein ring L, A PQ/ERN0T012768

have the neanings set fortimsfor formula I11. * 9. A

conmpound of the formula V: WO 2007/ 142986

PCT/ . US2007/ 012768 118 RL SN .~ N: I I / NRa

NSNHN OHN ST NNH ONN NHSO V werein . -
ARGigselestqd fiom the group consmtmg of H alkyl, F, CO-H, COz-alkyl NR! )2,

: OR -(CH2)0.4-J and -R4b
RV is selected from the group consmtmg of H, alkyl and F;
X and y are each, independently, integers from 0-10;

V.R is selected from -H -C(alkyl),-J, R4b
_ . . R* s selected from the group consisting of H, substltuted or unsubst1tuted alkyl, OH
' OR4a OC(O)R*, OC(O)N(Rsa)z and N(R?®),;

R is selected from the group consisting of absent,.H and alkyl, or R*® and R?" may
together form =0 or —NH A | .

R® an R"? are each mdependently, selected from the group consisting of H, halogen '
OR™, -G-J, and N(R),; L
R is selected from the group consisting of H, and alkyl;
.. R* s selected from the group consisting of alkyl and (CHz-CHz 0-)-R’, whereinn -
is an integer of 1-500 1 000 2,000, 3, 000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,
50,000, or 60,000 or is a mean of a plurality of integers having a value of 1-500, 1,000, 2,000,
3,000, 4,000, 5,000,-10,000, 20,000, 30,000, 40,000, 50,000, or 60,000;‘
R’ is selected 'f'rom the group consisting of H, alkyl, and R*®;
R%is selected from the group consisting of H, CN, NO, alkyl, cycloalkyl, and SO,-
alkyl; ' ' ‘ '
Sa is absent, or selected from the grodp consisting of H, -(alkyl)-, -(cycloalkyl)-,

C(alkyl)g-:l ,-R*", wherein R® can also cyclize with the atom to which R®%is bonded to form a -

3,4, 5, 6 or 7-membered ring that i is aromatic or non-aromatlc and may contain one or more
heteroatoms, wherem the ring may be further substltuted one or more tnnes with substitutents .

. that are the same or dlfferent and .

R’ is selected from the group consisting of H, alkyl and CH,CO,H.."
2. . The compound of claim 1, wherein sz, R* and R’ are H, and R* s CHs.

3. The compound of claim 1, wherein R?®, R*" and R? are H, R* is CHj, and R"?
is CH,-O-CHi. '



wherein R, R a and Rea are each, independently,
sel ected fromthe group consisting of H, substituted
woreoangset i t ut ed al kyl, al kyl -aryl, heteroal kpCT/US2007/012768

het erocycl yl, heteroaryl, asyl- heteroaryl,

al kyl - heteroaryl, cycl oal kyl, al kyl oxy,

al kyl--aryl oxy, . aryl oxy, .heteroaryl oxy, .

het erocycl yl oxy, cycl oal kyl ox'y, am no, al kyl am no, .

adyl am no, aThqd:onapqxindmfmtmmar Wlwmmdoimulalls represented by'a -

het cycl oal kyl am no, carboxyal kyl am no,
Comp%%@?%@f‘%@ and het erocycl yl am no; . all *of which:

may be further |ndependbntly bestltutEd one or nore

tines with Z2 and Z2; WF im Zvis alkyl, .alkenyl,

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

het erocycl yl al kyl", . , alkylaryl, aryIaIkyI

aryl heteroaryl, -hegeroapyl, heterocyclylam no,

al kyl het eroaryl, or eroaryl al kyl ; wherein Z' ‘can be

i ndependently substitjuted with one or nore of 722 =

noi eti es which can bg\the sanme or differen hare -

i ndependently sel e

aryl, -al koxy, aryl

am no, al kyl am no,

aryl sul fonyl, -al kyl syl f onam\d _ :

car boxy, carbalkoxy; ar boxaPh do, K \.rooﬁykﬂnino,

al koxycar bonyl oxy,Ndl kysurei.do, ary

cyano, keto, ester \or fgitro; wherein eachHgf sald

“al kyl, al koxy, and/aryt WD 2007/ 142986
PCT/USZOO?/OlQ 119 can be unsubstituted dr .
optlonally |ndepﬁ ently' Ssubstituted with ong or .nore

' noi eti es which caﬂ\he<§2e ame' of, di fferent' ‘are .
“independent |y, sel ecged f
cycl oal kyl, cy Kyl -al Ryl

Nnal kenyl ,

heterocyclylalk l, aryl, aIkyIa
aryl heteroary r\"'heteroaryl het@ro o
al kyl het eroaryl and heteroarylal l; Ra may
together-forma 3, 4, 5, 6 or 7- menber ed ring that is
aromatic or. non-aromati c and may contain ofe .or
nor e heteroatons, wherein the ring may be furihe
substituted one or nore tines qﬁth substitutents

. that'are the same or different.7: 10. The conpound of .
aayd phk&nﬁi:e@&@ﬂlﬁ&c&ept&lesal% thedeerein R is H or G,

and A: GJ together formH, or togther forma-
functi onal group sel ected fromthe. group consisting’
of OOOCHOH ~- - -0 OO0 OONH2 NH2 NH2 CF3 O

0,0, 0 ,00C0CHOCK ORNH2ZHN_O- H--~ 0~



OHN-OH'NH2 OH A .0 OO0OOOO OON_L2 OHOHNO
HNO(r) NH2 OHO,/--_ 0. 0/ N2, O0O0O0O0W
wWQe®7142%98086 PCT/ US2007/ 012768 120 H2N OH NH2PCERSIbI2012768
0O00-0.0-. 0, O, O16. OCHOHOANE2 0. OO

O ppH CHOHOO. ~~ 0O -NH2 "~ N2 HN 5p 2 elH
OHOHNH2 o R" 0 00 -0-0 JNN~/~OH~~dA O
,-OHOR (NN Op. pOOOONHOOONHL . . . 0. -
/5-~ . 0 A compound of the formula III: ’ :

HI

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diasfereofners, atropisomers or racemates thereof, including the pyridine N-oxide
thereof - '

. wherem
R R™, R?, R*, R®, R’, R"?, A, G and J have the meanings set forth for formula I

" and ring L is selected form the group consistirig of cycloalkyl, heterocycle, aryl and
heteroaryl, all of which may be further optionally substituted with -A-G-J.

6.  The compound‘ of claim 5, wherein R?®, R* and R’ are H, and R*? is CH;.

7. The compound of claim 5, where_ih R?® R* and R® are H, R*® is CH;, and R?
is CH,-O-CHs. ' o



OOH(c)MNo >\- p. L./ ,NH2Z HQOH O OHOO p s,

NH2 O OH C]—|C]—|.~x/Y,,,,OOV\D
wQo07/14298086 PCT/ US2007/ 012768 121 OH OH O H2O/UBTQOH012768
~OOOHOHOHN J\N-NH2 MO HNHN OHNON} OOH
20 HNNHCDOO OHNHR2 N NN OOOand NN.O

. 11. The conpound of any.. one of clainms 1, 5 or.9, .
wherein R is H and A-GJ togther forma functional.
gBoup’ sel ectlde donpoundef glahm®, sviesdis formgula 11l rdﬁie%eﬂed by a:
%sff gPll;YRlSSNMS"'S/ ~R13 0, 0000, .O"°
°°mp‘t‘j!}c9 ermwlagkYs /R13 /u RI3 su RI3 0010 and O -
wherein R13 i's sel ected fromtheGg.Lgup consi st ng of
hydrogen L hydroxymat hyl@ S

v

and phénnaceuti'caily acceptable salts thereof

wherein

' ring L, A, G and J have 'the'm'eanings set forth for forrﬁula I A

9. .+ Acompound of the formula V:.



am nonet hyl or fromthe group consisting of. WO

2007/ 142986 PCT/ US2007/ 012768 122 OHH OH -..,/-N
w0980 O OH O F~ N OH NH2 OH "! h NH2 'PCRUS2007/012768
oH OH OH. HOH \ ~ NH&s /~--~-W " . \ ~NHz NF

I, H N N2 NOCHOHNN2 Oaaa-a~a~a HOMHO
OH~. OHOH NNHOH ~-/ NH /--NNlh '""h OHH . a
aaOaal/sr:\ il ~aOH~ "N~NKOHON NH, off
eNO—IO—IOHHzNO—IF?—IN OH OH HQ O . :

N‘A/G\J

————

V

wherein A-G-Jis R'2 .

wherein R, R'® and R® are each, independently, selected from tﬁe group consisting of
H, substituted or ﬁnsubétituted alkyl, alkyl-ar};l, heteroalkyl, heterocyclyl, heteroaryl, aryl-
hetéroaryl; alkyl-heteroaryl; cycloalkyl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy, l
hetér&dyclyloxy, cycloalkyloxy, amino, élkyiamino, arylaminp, alkyl-arylamino, arylarnino,"

heteroarylamino, cycloalkylamino, carboxyalkylamino, arlylalkyloky and heterocyclylamino;

" all of which may be further ihdepelidently substituted one or more times with Z' and Z2; .
wherein Z' is alkyl, alkenyl, alkynyl, cycloalkyl cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl aryl, alkylaryl, arylalkyl, arylheteroaryl heteroaryl, heterocyclylammo,
'alkylheteroaryl or heteroarylalkyl wherein Z' can be independently substituted with one or
more of Z* moieties which can be the same or different and are independently selected;
wherein Z2 is hydroxy, alkyl, aryl, alkoxy, aryloxy, thio, alkylthio, arylthio, amino,
alkylamino, arylamino, alkylsulfonyl, arylsulfonyl, a]kylsulfonamidd arylsulfonamido,
carboxy, carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,

arylureido, halogen, cyano, ‘keto, ester or nitro; wherein each of said alkyl, alkoxy, and aryl



NOH OHvimMm _ Sss'" HOOOaa~" a~ aa NH2 /[ ~.
HO~HN- OH/'"O1~ OH 0 WO 2007/142986
wWEONWER07/ 012768 123 NF 2 OH O OH OH NFh QrCT/UBEdB7/012768
OO OpPHO HIONHR "~ti@' "Nr | am I~ OHHN\N~ O
naaaa OCHHOOH- N OH nNHZO+H" p OCH N~
OHN. ONHHOHA Nom HZNOH'CHO O OH O Od OH OH
.. sic- NF.z , OH, 0O, HZNand ' . . s™ p/ n O™ -
can be un‘éﬂ%itﬁiit@cci) ?)'6 bﬁté&%hélgﬂh@@fbﬁlo Oggxﬁtl)ilszucl))@g%laéd ggﬁ gﬁe @0 ﬁloor% Bnénetles which
can beetbe sane op diffsmeri@nd gre independently s¢legied, fraflh?lgﬂf flﬁenyl alkynyl

1oa2);£31 f VIR, ReteRY UG, BetetoyRR lalky Qa1 AkPAB, arylalkyl, -
cycloaf i GRIGIRAUIRG, RerciRiLT), Btk B lalky A, AORN, arylaly
arylheB00@HD hetgroargly he@cacyclylammo, alkylheteroaryl and heteroarylalkyl;
' _or R! and R'® may together form a 3 4, 5, 6 or 7-membered ring that is aromauc or.
non-aromatic and may contaln one or more heteroatoms, wherein the ring may be further

substituted one or more times with substitutents that are the same or different."

10. The compound of any one of claims 1.5 or 9 Whereln R'is H or CH3, and A-

G-J together form H, or togther form a functional group selected from the group conswtmg of N




12. The compound of claim9, wherein Rea is OH or QAc.

13. The conpound of forrmula | or IIl, wherein the core
w@yoeo7diaes f unctionality is of the foll owi ng NPORUS®07/012768
fornmula: WD 2007/ 142986 P@h/ US2007/ 012768 124 R3 N

3 14. A conpound of any one of the above cl ai ns,

wherein when J is not F, Jis bonded to O or N =

©15. A conmpound of any one of the above clains, wherein
“wherizB8b i ot F, RaIS(R')I . 16.- Acompgund of the-

M: R3 W W NS R3: NHZ '

~N O Rs NRb O - R4a Rob S .

' -( VI . and. phar ma'ée@tl cally accepﬁbl e. salts, —(
Oenantioners, stereoisoners,,rotaners, tautopers

- di ast er-eoi ners -atropi sorrers or racemates thereof,.

| ncI udl ng the pyridi ne N-OXI de thereof Mew

\\‘




WD 2007/ 142986 PCT/ US2007/012768 125 Ris selected
fromthe group consisting of N(R )2, N(R)-A-GQJ,

wa@pa7A§198s eroaryl )- AA-GQJ; ' A is a bond orP¢BUS2007/012768
selected fromthe group comgi sting of -C(O)-
-9 Q-,.-A9 0, -C(O)N(RSa)-, --S(0 2-,

-S(O -, -S(0O 2N(R8a) -, - - S(O N Rsa) 7C(=NR8) N( R8a) -
C( NRB) N(R8a) C(O -, .-C( NRB) S C=C O -
; -C= C(O) N(Rga) - ;- G [ s absent sel ect ed

s+@iyi ng of -[
=0(Rg) - [C(Ra)(R)]YHz ~Q /<
q R?)(qu%% )m | ected
a) - sel ecte

f'ro®H he .group coﬁsll sting of (cycPoaIQ{?y

- (heterocycle)-, - - (aryl)-, and (heteroaryl) each of

whi ch has Q- 4 subs rl(g Q is absent, selected
. . i stin f O Aa)(R)],t‘-,
g N\ ')],mrc:(Ra‘ o tXRa) y .,
- (M) - [@( RaR( R).I>0- [ G(Ra) (R ] y-, afd -C(O)- ‘
{N(R8a) - [C(Ra)(RI)] yip, or is selectedfromtheg

o consi sting %1 (Byc oal kyl)-, - ' (hetepocycle) J
I b-lN te <, O cl. oal
X Y hetroly oo m ) rEm@ o

O - (®eteroaryl )-, each @ whHch A 04 . o
substituents; J i s selected fromth oup consisting
of H G . 4al kyI ~ hal ogen, d 4al % oxy, anino,

Dj o- and aI kybam tr CI 4a@ammhi um .,
) Ofﬁh\ 'N(-R82Y2, CH2CORH,
)N( R8a) 2, - odZa C(O) a ~4.aI kyl ,
P(O)( 2, P(O)(OC aIkyI)2
Co4al kyl ene- (cycl oal kyl) and -
Co. 4al kyl ene- het erocycle), which heter ocycl e may

substit -tines; . |st'éIectedfromt i
o 9roup c nS|st| H H, al kyI C02- al k@
-)2 u.-r o / R4b e‘i t ed
o T‘ gr oup corwi st H, al ky{l
pi s0,1,2,0r3; xs>and'y are chh |ndependently and -
' seI ect ed at ,€ach occurrence fromint egers from 0- 10;

| d y selected at each occurrence from
- H @ted with J, and -R4b. . R2 is .
M , hydr oxyCL_6al kyl , o
xyCo 6al kyI C3. 7cycl oal kyl Co_" 4al kyl, '
arylCodal kyl, or a residue of the formula: WO.

2007/ 142986 PCT/ US2007/ 012768 126 R3 R3 R2a RZb R3 '
R:fl R The compound of any.one of claims 1, 5 or 9, wherein R!is H, and A-G-J

togther form a functional group selected from the group consisting of

-0
O

I#Y\R13 . \H/O\R13 \n/N\R13 Irr’\é/\R13 r'r,\ /N\R13 .Tr‘.‘\s 3
o ,

IR OH , o)
’HA\H)\R15 X R13 "ﬁ\n/LRn . ;ﬂ\[]/lJ\R13
© , O , O and O -
_ wherein R" is selected from the group consisting of hydrogen , hydroxymethyl, and

aminomethyl or from the group cohsisting of:



Rea is selected fromthe group consisting of

H ' Cl. 6al kyl, OH OR4a, OC(O R4a, OC(O N(Rsa)2 and
WORRSa)286 R2b is H or Cisal kyl, or Rea and R2bPCHKS2007/612768

conbi nation forman oxo orii2m no group; R3 and R12

are each, independently, selected fromthe group

consi sting of H halogen; OR4b, -G J, and N(R8a) 2i

R4a is selected fromthe group consisting of H and

al kyl; Rob ig selectgd fromthe gr! up con3| sting of -
‘aldﬁ.yl and ( -CH2- o, K9 W an i ntegeron
500, A" 00,3, 4, 300, 5 NH10
Qom 30, ooo ”zro , 50" 000, 160, oV s™a ,

mean of a pIurallty of- |ntegers havi ng a val ue of

1\‘500 1, 00 2,000, 3, 000 4q 000, 5 000, 0 OO/O\Q\
O e 40 0Q M OH
/\3/ rQm t he p Qons of "H, g I *han .
s Rob; R8 |s "SEl ect e fromthe gro consi sti A OH
-H, .CN, N2, C t-6alkyl, C3.7cycloal kyl, and |op802 C

1- 6al kyl ; R8a is abs %%Bsel ect\ed fr/oE/ty\\e gr oup
nd¥sting of H Ll 6a N.@alk 4
”"‘{\gfw;tltn}”w t'he J, \an"b‘*Ro . Oref WO avr.,eS| ues, )LL

- taken in conbi’nation ‘may forma .saturat ed,

“unsat ur at ed é} aromat®c ring havi ng.3 to 7 ring atons,

-~ which ring y}\lbe ~ tuted 0-4 igyres; and RO is
/MWW grup consi of H,_-al Qd\g"’“"
17. The conp cl ai mdl6, “‘wher 2

resi due f the forrrula "R3 R3 Rga. Feb R3 R3 R3 Rea

" ig sel effed émom t he oug consi sting of H, Cl 6al
/\% ) Rda, - 114298 CT/ Us20(@v/ 0127
; o0 ) a)2y aNd 3 H or

'E)_

T G . 6alkyl or Regb‘and R2b taken i co |nat| on‘%f orm -
anoxo or |m group '18. - The conmpound of claim 16, .
vvherel n. nd R5 ar and Rda i G3. 109. Theon

nd«mof al m Nie? i n \R2b, F\})b%
N R4a|sCH3 and, is CH2- CI%’%ZO he"c"brrpundo
-of claim 16; V\,hereln Ris N(R)- A—GQJ R- 1s H and
A G J t oget he ormH, or together formgy

y{‘m”“ NHzgro eredt emwhe Q@MOHS'WR@ “r"f

P “‘A/\OH /\f“{ A\W /\/Dw?&

"l%

| | | -
%""/\/\&OH, & . , M T o ";\/7} wi



OOHOH OO OOO NH2 NH2 NH2 -/-0 OO0 0. 0 0 OH
,---~f{OH OH_ N2 HN~\" 000000 H +-~~
W0O-2007/1433B6 N : OO0 OHiINH2 OH OO O OO OH CGrCMNER2007/012768
. 112N OH OH NH2 p- f-O13_/-NM2 . 0, 0, O, O,
VD 2007/ 142986 PCT/ US2007/ 012768 128 H2N OH NH2' O O
O~-N2NH O.0-2 .000OOHPH OHNHR ', . OO
'OO O OOCHOH'OH OOk NH2 . NH2 H2N . OOHCHNH

| 2 OOOHO O N '

)\/\<NQ | OH!’#\/\}OH/\%’ /\/T

A NfNHf"

: " i OH' HO
,;\!(O\-/T.;O”;\/.\{: K

N _OH

/\/\/OHZN'. .OH%‘\:‘

f\(\)\"H WQ ’;
' EAN
\‘uon' ; wherein n is an infeger of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000,

20,000, 30,000, 40,000, 50 OOO or 60,000 or is a mean of a plurality of integers havmg a
value of 1-500, 1,000, 2,000, 3 000 4,000, 5,000, 10,000, 20,000, 30,000, 40 000, 50 000, or

60,000.

© 12:  -The compound of claim 9, wherein R?* is OH or OAc.

13. The compound of formula I or III, wherein the core pyndme functlonallty isof -

the followmg N-oxide formula:



NN p OO0OO/-C\H

N OHNOH OO -
NH2 HQOH "-OHOO -0 NH2

O
NH2 O OH ni NCT O
H
8

WO 2@07k2986 H OH f O 0 WO 2007/ 142986 PCT/US2007/012768
PCT/ US2007/ 01276 129 0O A OHOH2ZN OOH H- OO
Of( -0 OHOHNO :H HN~- NNH2 OH2N OHN ON \~
~=-0"" \~ N/ '"~02 0" HN/ NNHOCD OO ™
NH2 N N""

" R3 . -
F f;l/o
RN

|
4. A compound of any one of the above claims, wherein when J is not F, J is

. bonded to O or N.

*15.- A compound of any one of the above claims, wherein when R® is not F, R*is -
®": | |

16. A compound of the formula VI:

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diastereomers, eitropisomers or racemates thereof, including the pyridine N-oxide

thereof;

wherein



O-N OOOand NNN O 21.. The conpound of claim
16, wherein Ris N(R)-A-GQJ, R is Hand A-GQ 13
wq2a00gex9Ber form a functional group sel ected froOnUsive7/012768

group consisting of 0 ~s Qs s O 13. N 13 13 13. 13

RiR3;, RRR ORI3/ R1I3. 0 and O -wherein R13 is

sel ected fromthe group .consisting of hydrogen,.

hydr oxynet hyl , and am nonet hyl or fromthe group -

c Brisiselected frsim thaCErR0p PH0sAR BB IR LSHIB - A1G34, arkB{(héteroaryl)-
OH OHC- OHNH2 X\\ Qa wtl%a OHa, "~ a Q pt
NOHNH OH NH2 "'~ OO0H O OH.NH2 N OH NH NH :

P ANisz bondhbrds seledtedrfrom the g%@-bcﬁisistikﬂ@ of -C{0)-0-C(B)YCDP, -C(O)O—

cONERM., §0)-, -S(0)--SONER™)-. -SONR™)-, -CENRONER™)-, -
C(—NRS)N(R“)C(O)— -C(ENR®)-, -C=C-C(O)-, -C=C-C(0)0-; -C=C-C(O)N(R®*®)-;

G is absent, selected from the group consisting of -[C(R® YR k- -[CRHR®) - "
CRYH=CR?)- -[CRHRy CR)R-O-[CRIRY -, and -[CRORILNRS)-
[CR )(R")]y , O is selected from the group consisting of -(cycloalkyl)-, -(heterocycle)- -

A-G-

(aryl)-, and -(heteroaryl)-. each of which has 0-4 substituenits;

Q is absent, selected ﬁom_ 1§he group.consisting of -C(O)-[C(Ra)(Rb)]x-', -C.(O)-'
[CRHR®)]-CRH=CRD-[CRHRD)]y-, -C(O)-[CRHR?)]x-O-[CRR)]y-, and C(O)- -
{N(_Rsa)-[C(R“)(Rb)]y}p-,,or is selected from the group consisting of -(cycloalkyl)-, --
(heierocycie)- -(aryl)-, —(heteroaryl)- -C(0)-(cycloalkyl)-, "-C(O)-(heterocycle)-, -c(c'_));
(aryl)-, and -C(O)- (heteroaryl)- each of which has 0-4 substituents; '

Jis selected from the group consisting of H, C1_4alkyl halogen, C1_4a1koxy, hydroxy, :
amino, mono- and d1-C1.4alkylam1no tnC1.4alkylammomum, , N(Rsa)C(O)CMalkyl COzH
C(=O)N(R??),, CH,CO,H, CHZC(—O)N(Rsa)z, COz Cigalkyl, C(O)C4alkyl, P(O)(OH)z,
P(O)(O-C,4alkyl),, Co_4alkylene-(cycloalkyl) and Co4alkylene-(heterocycle), which
heterocycle may ‘be substituted 0-4 times;

R?® is selected from the group consisting of H, alkyl, F, CO,H, COz-alkyl -N(R! )2,
OR/, (CH2)0.4-J and -R*; -

R’ is selected from the grouﬁ consisting of H, alkyl, and F;
p is0,1,2,0r3; |
X and y are each 1ndependently selected at each occurrence from 1ntegers from 0-10;

R is independently selected at each occurrence from -H, alkyl substxtuted with J, and
R® ' ' ' |

2 is hydrogen Ci 6alkyl hydroxyCi.salkyl, Cl_salkoxyCo.,;alkyl Cs. 7cycloalkleo_
salkyl, arle0_4alky1 or a residue of the formula:



e

OHSANOHpw ~, ~ aaaa . OH-~OHNHRti,/~-
NNHz ON, )/ . SNH2 /4/"--OH " /4] OHN . OHN OH OH
WOR@AMIBEN- No . /- -1 -~(D. O OH 0 OH OH Ne@HUSHST/012768

OHc H NHz OH Nz HO OH X ~~0~' WO 2007/ 142986

PCT/ US2007/ 012768 131 NF+ OHp OH " OH NH2 CH NH2 +
nNOH ~NOOHNHR N N, FNOn O
NH2 "i O wh~ aw~pO _-CHN OHN-
OH. ~~~~h\ O4,NO0. OHCH SR

is selected from the group con51st1ng of H, Ci.¢alkyl, OH, OR*, OC(O)R4a
. OC(O)N(R“)Z and NR**);
- . R? 1s Hor Cl.ealkyl or R?® and R:"b taken in combmatlon form an oxo or imino
group;
R® and R'? are each, independently, selected fromthe group consisting of H, halogen,
OR™, -G-J, and NR®)2; | '
" R* is selected from the group consisting of H and alkyl
R™ is selected from the group consxstmg of alkyl and -(CH,-CH,-0-),-R’, wherem n
is an mteger of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,
50,000, or 60,000 or is a mean of a plurality of integers having a value of 1-500, 1,000, 2,000,
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000;

'R® is selected from the group consisting of H, alkyl, and R4f’;

RS 1s selected from the group consisting of H, CN, NO,, C.¢alkyl, Cs.7cycloalkyl, and
S02-Ci.alkyl; '

R®is absent or selected from the group consisting of H, Ci.salkyl, C3-7cycloa1ky, Ci.
salkyl substituted with J, and R, or two R3® residues, taken in combination may form a
saturated, unsaturated or aromatic ring having 3 to 7 ring atoms, which ring may be

substituted 0-4 times; and

" R is selected from the group consisting of H,‘aikyl and CH,CO-H.

17. The compound of claim 16, wherein R? is a residue of the formula:

_ R%is selected from the group consisting of H, Cy.salkyl, OH, OR*, OC(O)R*?,



OH N1t2 OH, 0, H2ZN and n*n' per/ n\ - OOH;.and n
is an integer of 1-500, 1,000, 2,000, 3,000, 4;000,
w®2®0042980, 000, 20, 000, 30,000, 40,000, 50, 00RCDUL2007/012768

60,000 or is a nean of a phlarality of integers having

a val ue of 1-500, 1,000; 2,000, 3,000, 4,000, 5,000,

10, 000, 20, 000, 30, 000, .40, 000, 50,000, or 60,.000. 22.

The compound _of claim 16, wherein Rea is OH or OAc and
OC(ORER ) ahid N(RSY,;Bnd conmpound of claim 16, wherein Ais

N R L S e R ENCIRp——
2007/ 142986 PCT/ US2007/ 012768 132.24.. The conpound . -
of ,claim 16, wherein fornula VI is represented b ) -
c Shpouride §PPARAL pESlgten 10, wherein R, REY e a1 g is it
QHNSNH NN'" NHOS, (to VII . and . '
‘pharmaceutical |y acceptable salts reof. WO

th ’ o
- 2097/ 159 gemponndigbdennd bowberein RY, RS’ ansl RoangdluRi"® é5 CHs, and R
is CHzt-b?Cf-I?.r mula VIII: DDA GQ~ . ’ o :

20.  The compound of claim 16, wherein R is NR"Y-A-G-Q-J, R'is H and A-G-Q-

J together form H, or together form a functional group selected from the grouj) consisting of .




.RBSNRZIRZIS RBRR NNom'" SNRERERNO OR3 N

RS" RS RS N( ~ NNRea~NQ NORa'

wO/kdor/142986 phar maceuti cal |y accept abl e,
enanti oners, Stereoisornergs rotaners,

DD' Nis a 4-7 nenbered heteroary

salts,

-'R4b S R12

PCT/US2007/012768

t aut oner s,
di astereoners, atropisoners or racenates thereof,
.i.ncluding the pyridine Noxide thereof; -

| ring

wherein .
havi ng

b 2Haddi nal -ri ng heteroatons which |qw$ubst|tuted
Wi th (}J resi dye-igpd O- 4_E29LLVOﬁé
~du5§{?;S§its IS a bond [o]7 sel ect ed fronth"Jf\

. Q

. + f o 0'C(O O

s grc??»pm?‘égiﬁsg‘@(?»z-q-’sm %szgz?\ma)q i
.-S(O)N(Rsa) CC(=NR$) N(Rsd) -, - C(= NRB)N(Rsa)C(O)

-C(=NR8)-, -C=C-C(O)-, -C=C-C(O 0, -C=C (0

N(Rsa)-: } .
'nggi/\§)}‘OH-

‘Gis ef§ent, selected fromthe grou

E (R ] (Rb)l)X-
Ra)(Rb)]y

X<}[CXRa)(N$

) (RD)

-[q
[C(Ra)(Rb)]y , or is selected §romthe
congi sting of -(cycloalk 1y-, -%

» >

si sti
/o)

group

eker ocycl e) -
h of. whi ch has 0-4

o (arWley and - (heterpar .

.0 gtituen@s; S ' Q NH
E b NH = /\S\\\/_ *

+ ~ : .%o

j%&; and -[C(Réﬁ( )]X
O N(Rsa) WD 9007/ 142986 PCT/¥s2007/ 012768 1

>



Qis absent, selected fromthe group consisting of
- O-[dRa) (RO)] X-, -C(O-

wQ BoRay9Rb) | X- C(Ra) =C(Ra) -[ C(Ra) (Rb) ] r" ~ PCT/US2007/012768
- O-[C(Ra) (Rb)]--O[(Ra)PR0)]y-, and -(O) -
{N(Rga)-[C(Ra) (Rb)]y}p=, or is selected fromthe group

consi sting of -(cycloalkyl)-, - (heterocycl e) -,
-(aryl) - (heteroaryl)-,- -C(O)-(cycl oal kyl) -
-C( (heter ocycl®)-, - C(O-(aryl)-:, and

= OHaach of whi ch has

- C( c@ﬂmetgr oar.yl # .

tituen ;s selegtedfromthe ? ns(§|1||ng

)gitiﬁal ogen ) 7!-' I k S?' rex ani no,
and al kyl a 3Rmoni um .

N( F@H)C(O)o al kyPH cerzH O) N 8a) 2, CH2CRH, »

CH2C( =0 N(R8a) 2, @2- O - 4al kyl, (O G, . 4al kyl , '

PO ()2, P(O( Iyl ) 2
_m*eneo(cy, yl) o
Y Ieneil N ermeycl ex B@ycle may - be
d

substi Qut ed?0- 4 mes; » . . Ralscéelectedfromthe

group consi sti ng of H alkyl, F, CO2H, C02-alkyl,
-N.(R)2, (CH2)O4J and -R4b; .oRL' is Q
iafL BN IRC
% an depafide '\
sel ect & at each occurrencce fr |nt egers from 0-19;
Rl is independently selected at ea ccurrence from
-H, al kyl SUbS/LL}\jUted with J, mw% R2|S
o h ogen, gHfat k drg
a), I?5xyCO 3'/1 a’]?kyl Co 4al kyI ~
4 CO%al kyl ,. or ‘a résid e 'f or nula: R3 R3.. Rea
R2b ‘R3.R R2a i’s selectedfromthe group s

- consisting of H Cl1 _6al kyl, OH ORaa, OC(O) Raa, @ .
OC(O) N(R8a) 2_and N( Rga) 2; . R2b isH or Q.. 6al kyI '
R2a and n in conbi nat NHeor m an oxo or

o group; . oar e each depe ent | e ec ed ‘
@ t roup cond) of N hal o
w8 8a) 2i R4a : e?ﬁ fromt| SI st | ng

of H arfd al kyl ; V\l) 2007/ 1429@6 PCT# USZOO?/ 012 g 135 and:
Rob is sel e,et—e\d fromthe group consisting of alkyl and

nN wherein n is an integer of 1-500,

1,000 ‘}) @o 4,000, 5,000, 10,000, 20, 000,
_‘}L‘O 50, 000, or 60,000 or is .a nmean of a
y of |ntegers havi ng a val ue of 1-500, 1, 000,
-2, OOO .3, 000, 4,000, 5,000, 10,000, 20,000, . 30, 000,

40, 000, 50 000, or 60,000; R5 is selected fromthe
95 pup GR0LSLEN% SI“clHim"i‘ls k¥heref8 iFRPRY-A-G-Q1J, R! is H and A-G-Q-.

=
J together form a functlonal group selected from the group consistingof O

”’JYOSRH E\H/N‘R” "ﬁ\l’/\Rm "J‘\ISI?N‘RQ ,:"\l /\R13 ,:"YLR13 "'r’ R13 -
o T

o o , © o ,

R13

2

OH O]
Al A

.wherein R" is selected from the group consisting of hydrogen hydroxymethyl and .

- aminomethyl or from the group con31stmg of:



R8 is selected fromthe group consisting of H CN,
NO2, Cl.6al kyl, C3_7cycloal kyl, and S02-Cl al kyl;
WO 20R3a413986 absent, or selected fromthe group CcPEEUS100TIN2768
of H, Cl.6alkyl, C3_7cycloadoky, Cl_  6al kyl
substituted wth J, and Rob, or two R8a residues,
_taken in conbination may. "form a saturated,
unsat urated or arorratic* ring having 3 to 7 ring
at oms, which ring . substlét\uﬁted04t|nes -and

Is sel from he group f H -a onH
/\ggﬂ 2 rrpgtrmf“a cl alm M’h%
h “aest due of“’”t heorﬁorrru a4 Rob R3 R30R3
RRa’is selectéd fromthe group consi Sti ng of H

.\C&%I kyl, ®H, OR4a, OC(O)R y OO N8 2 anﬁ%w
N 1) 2; ~and—oHR2b i s al Ryl an o]
%L/\'t’ak-e M conbi nawﬁg arm{ox0\ or i n rou

' c

The c:onpouﬁ‘ﬂi‘zof > im 25, wherei R R2b, Rob Hhd R5 arg" >
H and.Rda is CH3. The conpound of clai

o V\,herel n R2b Rob and are , R4a hﬁ. CH3 nd R12 '
, Q corrpound cl 4
“h ere| Nﬂzs“‘{N é"c’rzol nd AL GrQJ2 2 h{

oget ier forniH, or foget her forma f-uhctional group

: " sel ected froﬁrthe gr consisting of ' WO

. 2007/ 14298% PWT/ US20 g,12768 136 O OHOH O O O OE
N& N .\0 OH 9] /G\(NHz ~HNG (;;HK

g - ( OOO('_|)2m(5L NH, | 3

OH %j\;\orr /\)L‘( NQ ,,M/\/ o %/§/O\\\ °H
/\-/;NHZ N )\/NHZ “““/)\OH /\)Lﬁ %/7(\(

G

e >@ A)L A
- “/A%OH /\mr by g
/\/\“O <~ pjﬁ(’” '/\)ﬁ(’”
'#\)L J\/& A"“ " fw%
‘m( 5} v J% JV

| ,@7\/



OHN- O--OHNH2 OH -0 .0 00000 OONH HZN OH
OHOHOOOONH2Z OHO--p O-NH2 O ~-" HZN OH NH2

WO 200Hi2986H? OO0 O 0. O OHOH OHNH O ' PCI/OBR0CH12768
OHO OO-NH2 H2N "4 0 W& 2007/ 142986

PCT/ US2007/ 012768 137 SOH OHOH . NH2 RCOH O Oo O
IN-O0. O-OH O OO O~-0H OH NN ' OO Oo

NH. O O NH2 : ' :

A . ¢ /\L/NHZ | \/\Q\OH ‘ - ‘. o

OH: ;and . ) .

n is an integer of 1-500, 1,000; 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,
S0,000, or 60,000 or is a mean of a plurality of integers having a value of 1-500, 1,000, 2_,000,'
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000.

22. The compdund of claim 16, wherein R* is OH or OAc and R*® is H.

23. | The compound of claim 16, wherein A is C(O), C(O)O, of C(O)NH;
G is Cyscycloalkyl; ' | o
Q is absent; and
Jis CO,H or CO,Chaalkyl.



/~QNO OOHO/~ INJ ~0 H HQOH. /-OHO
00 ~-05-0N2 ~0 ~-~ HOOOHOOO "~tf ~ O
WQ@20001Q980H 0 OH HZN O OH ~OH O OH, OH O OPCHUR0OHI12768

OHNZ. CN/ NNH2 OO O "2NO O HN-1-0 NNHO
0 H2, 0 WD 2007/142986 PCT/US2007/012768 138 N O
,__NNHOOO Nz OHD'NNand 0 O

24. . The compound of claim 16, wherein formula VI is represented by a '

compound of formula VII:

VII |

and pharmaceutically acceptable salts thereof.



o NN Or DD N 30. The conpound of claim 25, wherein
/[ is an imdazolyl ring; and A- ' R13 G QJ together

wo oooriigoBanct i onal group sel ected fromthe groP@I/US2007/012768
consisting of 0 s' 0.R13. si33NR13~ S R13 S.N. R13
A5R13 R1I3 R13 1111 Il O, 0, 0O, 0OOO OHO R13
R13. 1Oand O ' wherein R3 is selected fromthe group
consi st | ng of hydragen, hydroxymethyl, and

Q?ﬂ nor@tcbﬁipoﬁﬁdﬁfﬂ{@fbhﬁuwwp consisting o H)OH OH

OH ~NHz HLN OH N ~ OH, OH WD 2007/ 142986
PCT/ US2007/ 012768 139 O—I H~ JOHN /~1~2 ~NHZ.:

[""NHw,,L O NHZ O II H ANN it OH OH NHzZ OO—|
OHNH H™-OH OH~'N : .
. , A-G-Q~

VIII
and phaxmace_utically acceptable salts, enantiomers, stereoisqmers, rotamers,
tautomers, diastereomers, atropisom_érs or racemates thereof, including the pyridine N-oxide
thereof; ' ‘ '

wherein

()
N .
/ , . isad4-7 membered heteroaryl ring having 0-2 additional ring heteroatoms
whlch is substituted with a -A-G Q-J residue and 0-4 addltlonal substituents; .
A is a bond or is selected from the group consisting of -C(O)-, -C(O)C(O)- —C(O)O-,
_C(OINR®)-, -S(0)zr, -S(0)-,-S(O)YNER®)-, -S(ONR™)-, -C-NRIN(R™)-,
CENRHNR®C(0)-, -C(=NR?®)-, -C=C-C(0)-, -C=C-C(0)0-, -C=C- C(O)N(Rg"‘ -
. . Gis absent, selected from the group consisting of -[C(R )(Rb)]x—, -[C(Ra)(R )]x
| CRY=CRH-[CRIR)y-, -[CRIR-O-[CRIR]y-, dnd -[CRHR)-NR™)-



q4 /"N N-b"CL NNHZ L -L"%-~-OH O OH NONN NHZ OH
~\V\V1 0+ pHOAN HHZ f OH O O COH OH HO NHZ OH
WORMAHZ4986 NFh OH HO 0. "I'LL OH NH2 OH O GrCIBSNG7/012768

~'y~-OHNH2 Ss" ANOOHN®Z NOM NHHN./ On ~
h > WO 2007/ 142986 PCT/US2007/012768 140 OH HO OH OH

SO'.~LONFZOOOC]-| N~ OHN-p ZNOH 0 OH HN H OH

[C(R“)(Rb)]y , or is selected from the group consisting of -(cycloalkyl)-, -(heterocycle)-, -

~ (aryl)- and -(heteroaryl)- each of which has 0-4- substltuents, T

' Q is absent, selected from the group consisting of -C(O)- [C(R’“)(Rb)]x -C(0)-

[CRHR")-CRH=CR?)- [CRDRY)]y- -CO)-[CRIR)]-O-[CRIHR],- and -C(O)-

‘. {N(R&‘) [C(R*‘)(R")],,}p or i$ selected from the group consisting of -(cycloalkyl)-, -
(heterocycle)-, -(aryl)-, -(heteroaryl)-, -C(O)- -(cycloalkyl)-, -C(O)- (heterocycle)- -C(O)-

. (aryl)-, and -C(O)- (heteroaryl) each of which has 0-4 substituents;

J is selected from the group consisting of H, C1.4alky1 halogen, Ci4alkoxy, hydroxy,
ammo, mono- and di-C;4alkylamino, tr1C1.4a1ky1ammon1um, , N(Rsa)C(O)CMalkyl CO.H,
: (“O)N(Rga1 2, CH2CO,H, CHzC(—O)N(Rsa)z, CO,-C4alkyl, C(O)C1.4alkyl P(O)(OH);,
P(O)(O C;.4a1kyl)2, Co.4a1ky1ene—(cycloalkyl) and Co4alkylene (heterocycle), which .
heterocycle may be substituted 0-4 times;

R? is selected from the group consisting of H, alkyl F, COH, CO-alkyl, -N(R )2, -
OR', -(CH2)0.4-J and -R“" '
RPis selected from the group consisting of H, alkyl and F;
p'1s 0,1,2,0r 3;
'x and y are each, independently selected at each occufrence from integers from 0-10;

'R! is independently selected at each occurrence from -H, alkyl substituted with J, and
"R4b. :
%is hydrogen Csalkyl, hydroxyCMalkyl Ci GalkoxyCO-Galkyl Cs 7cycloa1ky1Co-
salkyl, arleMalkyl or a residue of the formula:

R*is selected from the group consisting of H, Cl-(,alkyl OH, OR*, OC(O)R43
OC(O)N(Rsa)z and N(R*),;

2 isH or Cy.¢alkyl, or R? and R taken in combmatlon form an oxo or imino group;

R and R'? are each, independently, selected from the group consisting of H, halogen,
OR™ _G-J, and N(R®®),;

- R*is selected from the group consisting of H and alkyl; -



OHOHOHd N2, OH 0, HZNand O. OHand nis an
i nteger of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000

wda oeoe9s0, 000, 30, 000, 40,000, 50,000, or 6@cﬂ0®2067/012768
is a mean of a plurality oi3sintegers having a val ue of
1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000
20000, 30,000, 40,000, 50,000, or 60,000. 31, "The .
conpound of clai m 25, 'V\Inerei-n R2ais OHor OAc and .

R?g %Sélegetcltég fr?n%%he ?r 86ing 6f ARYEghd (OHL10H,-G-RRS, wherein n

is an intddkr & 1+590~1;,p095 2,600, d,@ﬁ%%%opﬁm 0011006, 25 30 }J&ii 4 foo,
S Sttt oo G S 301

3,000, 4@00@000%0@0 20,000; 30,009,30,284, 59i00@ @ @.0%N N /
‘ /"/ NI-\ NN /.8S :
: R5 is selected from the group consisting of H, alkyl, and R*;

R? is selected from the group consisting of H, CN, NOz, C,.(,alkyl C3 7cycloalkyl and
SOz-Cl.Galkyl . : '

s absent or selected from the group con51st1ng of H, C1 6alky1 Cs. 7cycloalky, Cl_
salkyl substltuted with J, and R"‘b or two R85 residues, taken in combmatlon may form a
saturated, unsaturated or aromat1c ring havmg 3 to 7 ring atoms, whlch nng may be
substltuted 0- 4 times; and L
" R%is selected from the group consisting of H, alkyl and CHchzH

26.  The compound of claim 25, wherein R’isa residue of the forlnula; -

R?* is selected from the group con51st1ng of H, C.¢alkyl, OH, OR”‘a OC(O)R4a
OC(O)N(R™), and N(R*),; and

R*™isHor Cl_éalkyl or R?® and R?® taken in combination form an oxo or imind group.
27.  The compound of claim 25, wherein R™, R4" .and RS are H, and R“a is CHa.

~28.. The compound of claim 25, wherein R?®, R* and R® are H, R* is CH;, and R

O
N

29.  The compound of claim 25, wherein a is an imidazoly! ring; and A-
'G-Q-J together form H, or together form a functional group selected from the group - -

" consisting of
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OO NN NI\V/ N/ 1I0Sp\VN S1, .1i OH /5
SN'rOSSNN SHNOHNO HOHNS TNH SNH HN, \
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30. The compound of claim 25, wherein / isan imidazolyl ring; and A-
_‘.r“‘ R13

G- Q-J together form a funcnonal group selected from the group consisting of o
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" aminomethyl or from the group con51st1ng of:

%{\« /\/ Q /\} /\/\)\ OB\NHz HOH
ﬁ} o ﬁ/\"\\ H %f\ﬁ Aé\



/I O"N~ NH NH /\~ - 41 WD 2007/ 142986 PCT/ US2007/ 012768
144 OHO H- OHO.- \\ HN~( NNN N NI / " I N
WORG7MU298OH N H O N S H OVO 0-~~ O 4~ O HN N NeCHINB200M12768
NH 2--"<NH NNHNO NHO##3900O _N_N cl-I OCH .
HN-~/ HN~ NNN- NNNOH N SSN ""OH NS NN
'~SSHNPp HNOH- SHW O HNHHNHN I~ NIY\.NH
NONijOp / O .NH -NH NHO0-10-1 NH:oH,N

Y- - NH/ OH CH OH s

H \ '

, : OH - o J

~( )L < Jw o~
."“d.: 4 N /\N\H T , ..® S, M LR

/

/\/ /\)\ I}q A /\/\‘( g “O %/7(
OH WS\E\OH /\)L« - /\Nd /\/ /\/\L
MNHz N )\/Nﬂz "‘()\OH /\)4 %/7(\«

et

/4)\\ ' .~MOH /\(N\\P'
-2 H OH NH - - .
N )L/N 4 “H{\/'\\ . o, \

N—NH, -

o ,™*h o



HN HN--, COHN"*s( O NNN/ IN/ / IN/ NN 4\ s
NNl SV\ SON~, SN_""~pHNj SI SN- ..iH
woRbop/1d8 HN O [vr SO S'r HNS H\\ J N ~H®I/BK2007/012768
N NNNOONO,/xz/l 0O NONHHOO , O-. W

2007/ 142986 PCT/ US2007/ 012768 145 Oj ~II~ HH

HN~ ~- (0. 0O 5NS/NNNSN.904"110HS S N -
"/OH HR O HN O HO SOO NcN / NH 0=~ HN,~--<\ - H
NH N-"~\ NNMs .. p O NHNH /NH /~ . HN OH

“ NHa NH2 O HNQ HN- ~ “ L .
;f \J(O\/J)~ S‘r‘ ) b “‘m{\/\/ ’ %/\/\\(o ’
o . .
OH

' mﬂ«w PG
~ OH
.""f'!- OH,f '

W‘ - ’Q m}m.

e °\
\~<—.—<OH ~ s and . .
'. ~misan iﬁteger..of 1-500, 1,000, 2,000, 3,000, 4,000, 5,600, 10,000, 20,000, 30,000,
. 40,000, 50;000, or 60,000 or is a mean of a plurality of integers having a value of 1-500,
1,000, 2,000, 3,000, 4,000, S;OQO,. 10,000, 20,000, 30,0.00,.40,0(.)0, 50,000, or 60,000.

2

31.  The compouqd of claim 25, wherein R*® is OH or OAc and R is H. -

32, A compound selected from the'groixp consisting of*
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treat a bacterial infection- . ' 44. A nmethod of

treating acne in subject in need thereof conprising
wa@ewrna®dseri ng to the subject a pharnaceuti caPCHUS2007/012768

accept abl e anount of a conpaund of anyone of clains 1-

32. 45. A pharnmaceutical conposition conprising a

conpound of any one of clainms- 1-32, and at |east one

pharmaceutically acceptable carrier or diluent.

- .

33. A method of treating a bacterial infection comprising administering toa

subject in need thereof a pharmaceutically accep{able amount of a compound of any one of.
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claims 1-32, such that the bacterial infection is treated.

34. A method of treatmg an EF-Tu assoc1ated-state comprising admxmstermg to a
subject in need thereof a pharmaceutlcally acceptable amount of a compound of any one of

claims 1-32, such that the EF-Tu associated state is treated.

35. A method of treating, inhibiting or preventing the activity of EF-Tu'in a .
subject in need thereof, compi'ising administering to the subject a pharrriaceuﬁcally

acceptable amount of a compound of any one of claims 1-32.

36.  The method of claim 35 , wherein a bacterial infection is treated in a subject in

neec_liher,eof.

37. A method of treatlng, inhibiting or preventmg the activity of bacteria in a’
subject in need thereof comprlsmg administering to the subJ ecta pharmaceutlcally
acceptable amount of a compound of any one of claims 1-32, wherein the compound mteracts

with any target in the life cycle of the bacteria.
38. The method of claim 37, wherein the target is EF-Tu.

39. A method of treating a bacterial infection in a subject, comprising .
adininisftering to a subject in need thereof a pharmaceutically acceptable amount of a
compound of the any one of claims 1'-32, and a pharmaceutically acceptable carriér, such that

the bacterial infection is treated.

40. A method of treatlng a bacterial infection comprising admlmstenng toa
subject in need thereof a pharmaceutlcally effective amount of a compound of any one of
claims 1-32, in combination with a pharmaceutically effective amount of an additional

therapeutic agent, such that the bacterial infection is treated.

41. | The method of claim 40 wherein the compound of any one of claims 1-32 and
the other pharmaceutical agent are administered as part of the same pharmaceutical

composition.
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-42. The method of claim 40 wherem the compound of any one of cla:lms 1-32 and
the other therapeutic agerit are admlmstered as separate pharmaceutical compositions, and the

compound is administered pngr to, at the same time as, or following administration of the (

other agent.

‘ 43, A packaged bacterial infection treatment comprising a compound of any one

~ of claims 1-32, packaged with instructions for usmg an effectlve amount of the compound to .

treat a bacterlal mfectlon

44, A method of treating acné in subject in need thereof cominrising administering -
to the subject a pharmaceutically acceptable amount of a compound of any one of claims 1-
32. | o ’ |

45,7 A pharrﬁaéeutical composition comprising a compound of any one of claims

1-32, and at least one pharmaceutically acceptable carrier or diluent.



