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ﬁk R3O and
N

2, or 3 hetero selected fromO, S or
R4o is indeg&ndgn 'sgl ected fromthe

consisting o acyl, a substit D
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(c) —CN;

(d) -NOz;



(c) -C(O)R4; where R4 is independently selected from
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5t hi adi azigl (R azol e, im dazole, thiazole,
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pyri m dijne azine. Preferably Cy is oxazole or
Lol 0% BRI

t hi azol dre each independently sel ected
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25V cempelrelatfelle fvemidnhe cgmbmatlolmmﬂhsatphagnmfeutlcally acceptable
( a)carn}ér or g{ﬂplent In yet another embodiment of the invention are methods of

treating antibacterial infections in a subject in need of such treatment with said

pharmaceutical compositions. Suitable carriers and formulations of the compounds

of the present invention are disclosed.

30 DETAILED DESCRIPTION OF THE INVENTION
A first embodiment of the present invention is a compound of formula I or 11
as illustrated above, or a pharmaceutically acceptable salt, ester or prodrug thereof.

Preferred subgenera of the present invention are:



(b) -O0OR4,; (c) -0C(0)R4; 30(d) -0C(0)NHR4;
(e) -0S(0)2R4; (f) -0-nonosaccharide; and (Qg)

wo eodiosmexhari de; alternatively, U and V takenP@DUg10b&076731
with the carbon atomthey are attached is C=0; each of

Xand Y is, i en tl a) hydrogen; (b) hydroxy;
(cft Riarend @nfdyﬁm%ﬁﬁ v og ze)y- RS, ( )Inya ’
preferred subset gf.. ¢1he conpounds of Fornmula IX, X4 is

N, X3 1S CNH2 T 2 and X5 are CH or X4 1S
C-NH2, X3 is N and¥sXi and X5 are CH;, or X4 10 and

X2 are N, X3 and X5 a NH2 and X1 is CH or X4 and
X5 are N, X3 1S G NH2 and X& Bnd X2 rRkerfe-H, or X4 and
X1 are N, X3 1S G NH2 and g CH, or X4 1S
C-NH2, X3 and X1 are Ma The

i nvention further provit unds- the formula X

15 Ptri Ar2 ) A B \)11**‘*

as the pharmaceutical l ylac@ept esters and

prodrugs thereof, wherei'n (S selected from

substituted or unsubst it u?e amono t hi azol e,

pyrazol e, 20i soxazol e, am nd soxazol e, oxacﬁligno

am no oxadi azol e, am no oxazol e, 5-am no-

1,2, 4-thi adi azole, anmino triazole, or amno tetrazol e;

anavharein Rs isdwideageachyidrom matssted giauedrdy dions padrig grosd:
5t hi-adj.azol e, oxadi azol e, i m dazole, thiazole,

pyrazol e, oxazol e, phenyl, pyridine, amno pyridine,

pyri m dapehydiogeyif azi ne; or Ari is selected from

substituted or unsubstituted am no pyridine, am no

pyri m dPhéOBs® ani no pyrazine; and Ar2 is selected

froms ti

oxadi a;tgf é %glazo}lls%%glg?%g%ﬁgﬁﬂeg gcjlogszlg)t zoI e,

am no pyri d| ne 2- pyriRi;nedwhere Ari is connected at

5-position, pyrim ne or. i ne.. A and re eac
10 ndependent |y sel eﬂJbP?t(‘J‘ da@é)unh%P%f‘éh &(@92 cygalkyl
where R3 is substitut ggQhind®subslor B aSrhs $Be@ldddm O, S

-C2-C6 al kenyl, or -C2-C6 afkynyl’ each contai ning O,
1, 2, or 3 heteroatorrerNeI ected fromO, S or N 5(c)

1 SR G R HGRRBEEH ot AT Bl bR Pacs.

ar Mlhbstlﬁﬂé@éﬂﬁfsb(ﬂ)&tmﬁétb ShiutHéBsk e4EF@RI Miphatic group,  stbbtituted or
(Vi ||) -R5, where R5 is substituted

15 an @nmbg@twtds saregd ocsnguzated eljeychiaickap, e aehstinted ef unsweptituted

© ooy s o SRR R RS o bl e Sl My or

whangtR8tcd rhdteF&yalﬁcegxeap,mricaﬂ ep edkde iidethes elithahetitbp@ntom to
R3; alternatively and R9takent§§0§ether wth the

Mbﬁleth%@r@rﬁtﬁ@%@ éqmqn@sbsfatﬂlaedawﬁ dntaddictaracyslic op
10h5@{§%ﬁfrﬁeﬂ i Mchy,mpﬁfY?,%' ganl lA%anﬁ@!u%'aQ pRR%WRIy defined.
nor e tero I ons’ s€l ected from

20 COIAS(ECBJIlpdmgdof fomﬁlla,(lVNl—l— -N(R4) -, -S( O) , Wherein n
=0, 1 or 2; 20(h) -NHC(0)R4; (i) -NHS(IZR4; (j)
-NHC(0) OR4; and (k) -NHC(0) NHR4; Alternatively, A
and B taken together with the carbon atomto which
they are 25attached are selected from (a) C=0; (b)
C=N-J-R11, where J is absent, 0, C(0), SO2, NH,

NH( CO), NHC(0) NH or NHS02; and wherein Rll is

i ndependently sel ected from hal ogen, NO2 and R4; 30(c)
C=CH J-R11; (d) substituted or unsubstituted, and
saturated or unsaturated 5- to 10- nenbered
heterocyclic; L is independently selected from RS;

u(X) as well



Wis selected from (a) hydrogen; (b) hydroxy prodrug

group; (c) -R3; 5(d) -C(O)R4; (e) -C(0)0-R4; and (f)
WO GOPNORBRI) ; Qis: (a) -R4; 10(b) -C(0)R4; (BYT/US2008/076731

-C(O)NHR4; (d) -C(O)OR4; (e) -S(0)2Rr4; (f)

nonosacchari de; 15(@) di saccharide; or (h)

trisacchari de; . %a) hydrogen (b) -N3; 20(c) -CN

(d) -NG&2; (e) -C(0)OH, (g) -CHO  25(h)

-R3; (i) -C(0)O0R3; (0) R3; or (k) -C(0)NR8R9;

Uis hydrogen, V is seléecCtgd fromthe group consisting

of : 30(a) hydrogen; (b) -ORQL (Q) HQC&OXR4 (d)

-0C(0)NHR4; (e) -0S(0)2R4; Pnogosacchari de;

and (g) -0- dlsaccharldeHo‘ U and V

3¢/ sel ect ed
fron1 (a) hydrogen; (b) hyddoxys. (c) NRBR9; (d)
hal ogen; or 10(e) -R3. provifded®that the conpound is
not One preferred subset of ¥ofrpounds of Fdd¥ula X are

BRSPS o A oy B B 8
prodrug group; and T, Cy, Y1-Y3, X, and Y are as previously defined.

A compound of formula V:
Y2.

V)
wherein A’ is O or NC(O)R;; R, is hydrogen, hydroxy protected group or hydroxy
prodrug group; and T, Y;-Y3, Ry and Y are as previously defined.



as well as the pharmaceutically acceptable salts,
esters and prodrugs thereof, wherein Rp is hydrogen,

whyapoxp2pr ot ect ed group or hydroxy prodrug greCpysSogn76731

10

15

is: (a) hydrogen; (b) OR or (c) -OR5, where R5 is
sel ected from.the up consisting of: (i) -R3; and
(i 1Y C%‘ﬁﬂ?élflfitogqf a%g{ﬁ?unsubstltut ed -C3-Cl2 cycl oal kyl
containing 0, 1, 2Y2.or 3 heteroatons sel ected from O,
Sor N 5 R30 af i s _independently selected from
the group consistiYg drogen, acyl, a substituted
or unsubstituted, sat t&d or unsaturated aliphatic
group, a substituted or Nuns bgtituted, saturated or
unsaturated alicyclic grou substRl t\gtx,fd or
unsubstituted aromatic gr oypr-n sdeqf’lt ted or
unsubsti t ut ed het er oar onmdy r , 983 ated or
unsat urated heterocyclic «Jiolp;
together with the nitroges
attached to forma substiltu
het erocyclic or heteroaronfti g rithg; and Ari, Ar2, W
X, Y, A and B are as previou 9’ defined for (& mula X

I n Q& SADAG Wc@gw RS %&Hngoggg% n{ x& rB'ﬂéLt%d rou '%‘Er lhydroxy

i s am nopyr azo e conp
t herodnvegibupandr€ Y, €Yy, ®s eaided abyasf ppevivhshy &ﬁned as
vveII as th ?har ceutl cally acceptable salts, esters
EQ I'wherein Rp, R30, R4O5 W X and Y
are as previousl thleﬁd ned for Fornmulas X and Xl; 20A",
together with the arbon atomto which it is attached
is selected fromxt] (b) C=N-J-R11, where J is
X 4 NH( CO0), NH(CO NH or NHSO02;
and wherein R11 isN ng ndent |y selected from hal ogen
and R4; (c) C=CH J- R1172%( substktut ed or
unsubstituted, and satura or, unsa ur‘“at ed 5- to 10-
menber ed heterocyclic; pg‘he sgt |bf onpounds of
Formula XIl, Ar6 is se MmOt r®ups set forth
i HN HZN H2N
SN14 1A\

b0 W CR they are
unsubstitut ed

/ HZN S H2N1 N H2N
.2..N SHN1/ | H

(V)
wherein R;, is hydrogen, hydroxy protected group or hydroxy prodrug group;
Q’is:
(a) hydrogen;
(b) ORy; or
(c) —ORs, where Rs is selected from the group consisting of:
(1) —Rs; and
(i) substituted and unsubstituted —C3-C,, cycloalkyl containing 0, 1, 2, or 3

heteroatoms selected from O, S or N;

R30 and Ry is independently selected from the group consisting of hydrogen, acyl, a

substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or

unsaturated heterocyclic group; or can be taken together with the nitrogen atom to



H2ZN * H2N H2N --NM -N-... H2ZN* H2N of N LNL

HoN. ..."" H2N .. H2N 1/ H2N S H2N,s- HN ... ... 0%
WORG9/075923 N N ...-- H2N H2N N...L. 1 H2MT/BS1008/076731
1101 \ 1 N../ H2N ,NNN ),....NHZ2N

which they are attached to form a substituted or unsubstituted heterocyclic or
heteroaromatic ring; and R;, R,, Cy, X;-X3, W, X, Y, A and B are as previously
defined.

A compound of formula VIII:

Rig, Rz

(VIID)
wherein A’ is O or NC(O)R11; Ry, 1s hydrogen, hydroxy protected group or hydroxy
prodrug group; and T, Y;-Y3, Ry and Y are as previously defined.

In another embodiment, the compounds of the invention include compounds

10 of Formula Ia,

(Ia)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein:

15 T is hydrogen, OR3, halogen or NR;R,, where R; and R, are each independently
selected from:

(a) hydrogen;

10



NH2 1101 N S/ H2ZNN . s \/ N NN.OH2 Nd -. N
-., HH N)--:=NN,t,...NIO O H2N-4, 1 N N...."

WORNDPI7TI23I .0 HN  N..s H2N-- .'. N N' 0.--N PONUZ2008/076731
N,.... HN\ H2N  S--.14 H2N---(N, ...11....(N NN
XZ Li's H2NNL. . . .. 4 N....[is 0 H2N-4

(b) —R3, where R3 is substituted or unsubstl‘!uted —C,-Cs alkyl, —C,-Cs
alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, S or N;
(¢) —C(O)R4; where R4 is independently selected from the group consisting
5 of:
(1) hydrogen;
(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(ii1)-R3; and
(iv)—Rs, where Rs is substituted and unsubstituted —C3-Cy,

10 cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;
(d) ~-C(O)NHRy;
(¢) —C(O)ORy;
(f) an amino acid residue; and
15 (8) —S(O)2R4;

alternatively, R; and R, can be taken together with the nitrogen they are attached
with to form a fused or non-fused, substituted or unsubstituted heterocyclic ring. Z,
is N or CRyy, and Z; and Z; are each independently N, O, S or CRyg, where Ry is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or
20  unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, CFs, CN, NO,, N3, sulfonyl, acyl, aliphatic, and
substituted aliphatic; provided that at least two of Z;, Z, and Z3 are not CRjg. Cy is
substituted or unsubstituted heterocyclic, or substituted or unsubstituted heteroaryl.
A and B are each independently selected from:
25 (a) hydrogen;
(b) R
(c) —-OR4;
(d) -OC(O)R4;
(¢) -OC(O)NHR;
30 (f) -OC(O)ORy;
(g) -NRsRo; where Rg and Ry are each independently selected from Rs;
alternatively, Rg and Ry taken together with the nitrogen atom to which

they are connected form a 3- to 10-membered ring which may optionally

11



H2NN H2NN N |\ In anot her set of conpounds of
Formula XIl, Ar6 is selected fromthe groups set forth

whedoom7saezl can be futher substituted. H2N 1 N PCT/UN008/076731

5

10

15

20

25

30

N-O r-O L' /- X1 HN/ HN\N/ N/ 5 One

subset of conpounds of Fornu ented b

#ua X are re&)res y ..
formul a X SOPIARANGPT Rgetheterotupetiops pelpcted from fhe grqup cgasisting
t he phar magel] Ly ) e . er =
prodrugs t hét%é?l?ﬁfo%gr@gita%gk" ﬁgk%§6r§%?ndo‘)§lﬁ&iel?l an 0. Tors2.
i s hydr ogesnd Ry tir solegtedriome etyécsubstouted erylhyethiroxyl; and substituted
pr odr ug gr,oup. T.is NRLR2, where R1L and R2 are each
independenl}q aérth,]l’ect ed from (a) hydrogen; (b)

- R3, V\h@{&g_wc(@@ybstitut ed or unsubstituted -Cl-C6

al kyl, -C2-C6 al kenyl, or -C2-C6 al kynyl each

cont ai ningN®IS(@)Rz; " or 3 heteroat ons 5sel ected from O,

S or N .LC\ir 4 ere R4 is independently
sel ecte sf%%lncﬁg)ﬁé r%lﬁg consi sting of:

(v) hyd(logeNEIC(O)NHR; (vi) aryl; substituted
aryl; heteroaryl;: substituted heteroaryl; 10(vii) -RS;
andlicmativly-Asnd Brigres tegrtha waube cehpratognip which they are
TSRS ET2 orc ool each contaim o O. 1
- C(0) NHRA;CA®(m) - C(0) OR4; (n) an am no acid residue
(0) (R EADH 9 3ier @Y absent, 0, C(0), SO,, NH, NHC(0), NHC(O)NH
or NHSOy; and wherein Ry; is independently selected from halogen and
Ry,
(c) C=CH-J-Ry;
(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-
membered heterocyclic;
L is independently selected from Rs;
W is selected from:
(a) hydrogen;
(b) hydroxy prodrug group;
(c) —Rs;
(d) ~C(O)R4;
() —C(O)O-Ry; and
(f) ~C(O)N(RsRo);

(a) R4

(b) ~C(O)Ry;

(c) -C(O)NHRy;
(d) -C(O)ORy;

(¢) =S(O):R4;

(f) monosaccharide;
(g) disaccharide; or

(h) trisaccharide;

12



wao eooborives fused or non-fused, substituted or PCT/US2008/076731

5

10

15

20

25

(p) -S(0)2R4; alternatively, Rl and R2 can be taken
together with the nitrogen they are attached 20 with

unsubstituted heterocyclic ring; W, W2 and WB are
eag? independently selected fromS, N, 0 or CRio
whér'®in R10 is independently sel ected from hydrogen,
hydr oxy (g afidRshenhal ogen, substituted or unsubstituted
al koxy, substituted or unsubstituted al kyl ami no,
substit (hetNor unsubstituted dial kyl ami no, CF3, CN
NO2, N3 s%bﬁpnyl, acyl, aliphatic, and 25substituted
aIiphatK@j‘ >is Nor C, provided that W, W2, WB and
W are s@leedgd such that the five-nenbered ring to
whi ch they belong is thiazole, pyrazole, isoxazole,
oxadi az&)e;C(@WFol e, 1,2,4- thiadiazole, triazole, or
tetrazolg; Ar2, Rl11 and Y are as previously
defined(ﬁo#ﬂggpﬁgla X. Anot her subset of conpounds of
For mul a(@§ -arl@Or epresented by formula (XIV) (XIV) as
wel | as the pharmaceutically acceptable salts, esters
and pro@9u§§3thereof, wherein A is 0 or N(CORii; Rp
i s hydregers roxy protected group or hydroxy
prodrug%grgagﬁwgﬁﬁ T, W-W, Rl11 and Y are as

previ oug) y-C€NRped for Formula 5XI11. Yet another
subset of c s of Fornula X are represented by
formul a Bbﬁéaigiés 5 well as the pharmaceutically
acGeRh Al fydRlcES v RSLRERd 3R HcQdb MO nRERE6f . 10
wherein A "is 0 or N(CORii; Rp s hydrogen, hydroxy
pr ot ect €0 lgrdoegsnor hydroxy prodrug group; and T,

W - W, i {{ﬁgfand Y are as previously defined for

For mul a“ Xl I'T°. I n anot her enbodi nent of the
present(@nyyo@?gg; there are disclosed conpounds of
formula Xvi: 1 (XVI) where Ar is selected fromthe
group c&hsiQE(hHY B4 5 wherein A" is oxo or

NC(0) R2; .\ .1s hydrogen, -C(0)R2 (preferably an
am no atPd (?Se(g)g%“é) or (R30) (R40)P(0)-: each R2 is

i ndepend®@nt®yncekachaiict i@ hydr ogen, substituted or
10unsubsti t ut ed alkﬁl, substituted or unsubstituted
al kenyl (®stb€iseefeHdSr unsubstituted cycl oal kyl or

eac isIn ently selecte rom

hy dachgeX aslss indapaedentty:unsubsti t uted al kyl or
substitu%&%ﬁ r unsubstituted alkenyl; Y is Hor F, and
Rp is H &@gﬁ%y protecting group. 15The invention
al so con@gmp&@&§§ pharmaceutically acceptable salts,
esters and prodrugs of the conpounds of fornmula X

In a fir@) NksBberred subset of conpounds of Fornul a
XVlI, R1 ¢@ hgprqqﬁn or an amno acid residue. In a
second p P% Ped Lubset of conmpounds of fornmula I, A
IS 0XO0 quNQQO)RZ, where R2 is G -C6-al kyl, preferably
met hyl, ethyl, propyl or 20isopropyl. In one

enbodi nent, Ri is an amno acid residue of the

fornul a: \. N Rl whe i n_integer om 5;
cacAePindb i S i indt b comRriRgheh Sy FO
substituted al kyl, cycloal kyl, substituted cycl oal kyl,
het er ocyl oal kyl , 5substituted heteorcycl oal kyl,

het er ocyl oal kyl al kyl , substituted

het eocycl oal kyl al kyl, aryl al kyl, substituted
aryl al kyl, heteroaryl al kyl, substituted

het eroaryl al kyl , substituted cycl oal kyl al kyl or

cycl oal kyl al kyl . Ra and Rb are each, independently,
hydr ogen, acyl (e.g., -C(O)R2), alkyl, substituted

al kyl, cycl oal kyl, substituted cycl oal kyl, hetroal kyl,
substituted heteroal kyl, heaserocyl oal kyl, substituted
10het eorcycl oal kyl, heterocyl oal kyl al kyl , substituted
het eor cycl oal kyl al kyl , substituted cycl oal kyl al kyl ,
cycl oal kyl al kyl, aryl al kyl, substituted aryl al kyl,

o, - o,

su Qﬁérg%ﬁktae e I%E‘rnd‘lm %&k@g tédggnﬂ{ ?Q«it{ﬂ%@ Eef?ﬁyl‘fétgﬁ%fth&t are attached is C=0

2



25i sodenosi ne, D- and L-3-nethyl hi sti di ne,
y-am nobutyric acid, D and L-citrulline, D and

wo 2000093t ei ne, D- and L-honoserine, D and PCT/US2008/076731

10

15

20

25

L-ornithine and D- and Lnet hi oni ne sul fone. For chiral
am nqQ, acid residues, the L-enantioner is preferred. In
oneypReferred enbodinent, R is a residue of a

nat' qccurring L-amno acid residue. Suitable

resiu; natural ly occurring L-am no acid residues

i ncl ude, t are not limted to, those set forth

bel ow. WO 209/,&)‘65923PCT/ Us2008/ 076731 In
a particular ef‘erred enbodi nent, Rl is a residue
of L-leu 8' ani ne. Speci fi c conpounds
of the |ﬁ{7~e>n? izl ude conpounds 1-30 represented by
formula XV ‘ofth in Table 1 below, as well as

phar maceut j@al | y'"

e,gtagl e salts, esters and prodrugs
of these conpo ndy.

Ar---1 ONO O A

p-MO 1 043 VOV 15Table 1
ConpoundAr YA' *Céhpound @r Y A H2Ni ns F
NC(OYEt 5 i\ RN 2 ns?s B0 H2N)LI\V 3 F NC(0) Et
I'\ as wel bk thedh@ridackulitasi@Mctdptable salts, esters and prodrugs thereof,

wherein:
X1, X2, X3, X4, and Xs are each independently selected from N or CRyy, where Ry is
independently selected from hydrogen, hydroxy, halogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, CFs, CN, NO;, N3, sulfonyl, acyl, aliphatic, substituted
aliphatic or C-NHR;, where R; is
(a) hydrogen;
(b) —Rs, where R3 is substituted or unsubstituted —C,-Cg alkyl, —C,-Cs
alkenyl, or —C,-C¢ alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, S or N;
(¢) —C(O)R4; where R4 is independently selected from the group consisting
of:
(1) hydrogen;
(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(ii1)-R3; and
(iv)—Rs, where Rs is substituted and unsubstituted —C3-Cy,
cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;
(h) ~C(O)NHRy;
(1) —C(O)ORy;
(j) an amino acid residue; and
(k) =S(O);R4;
provided that at least one of X to X5 is N and at least one of X;-Xs is C-Ro,

wherein R is NHR;. Cy is selected from the group consisting of substituted or

14



NC(O)Me 5 S 1 / F NC(O)Et NN NH2H 6 F NC(0) Et

ril Ni2H 7 ?S ,N*i H2N F NC(O)Et 8 ?Si N2NH N F
WOBOOPED2D HO41 F NC(O)Et BnCN 1 H 10 HO41pCT/US08/076731

NC(O)Et FICNi H 11 H2NN N F NC(0) Et

unsubstituted thiadiazole, oxadiazole, imidazole, thiazole, pyrazole, oxazole, amino
pyridine, 2-pyridine where the six-membered ring is connected at 5-position,
pyrimidine and pyrazine. Preferably Cy is oxazole or thiazole. A and B are each
independently selected from:

5 (a) hydrogen;

(b) —Rs;

(c) —OR4;

(d) -OC(O)R4;

(¢) -OC(O)NHR;

10 (f) -OC(O)ORy;

(g) -NRsRo; where Rg and Ry are each independently selected from Rs;
alternatively, Rg and Ry taken together with the nitrogen atom to which
they are connected form a 3- to 10-membered ring which may optionally
contain one or more heterofunctions selected from the group consisting

15 of: -O-, -NH-, -N(C;-C¢-alkyl)-, -N(R0)-, -S(O),-, whereinn = 0, 1 or 2,
and Ry is selected from aryl; substituted aryl; heteroaryl; and substituted
heteroaryl;

(h) -NHC(O)R4;

(1) -NHS(O2)Ry;

20 (j) -NHC(O)ORy; and

(k) -NHC(O)NHRy;

Alternatively, A and B taken together with the carbon atom to which they are
attached are selected from:

(a) C=0;

25 (b) C=N-J-Ry;, where J is absent, O, CO, SO,, NH, NH(CO), NH(CO)NH or
NHSO;; and wherein Ry, is independently selected from halogen and Ry;

(c) C=CH-J-Ry;

(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-
membered heterocyclic;

30 L isindependently selected from Rs;
W is selected from:
(a) hydrogen;
(b) hydroxy prodrug group;

15



12 s_. H NC(0)Et H2NXN/ \
H2N- LN\ N 14 s
WOE{00p7592B opr opyl  H2N- Lni
X' HO H2NNLINJ/ 17 s_ s X
(c) Rs;
(d) -C(O)R4;

5

10

15

20

25

30

Qis:

Z1is:

(e¢) —C(0)0O-R4; and
(f) “C(O)N(RsRo);

(a) R4

(b) ~C(O)Ry;

(c) -C(O)NHRy;
(d) -C(O)ORy;

(¢) =S(O):R4;

(f) monosaccharide;
(g) disaccharide; or

(h) trisaccharide;

(a) hydrogen;
(b) —Ns;

(c) CN;

(d) -NOy;

(¢) -C(O)NHy;
(f) -C(O)OH;
(g) -CHO;

(h) Rs;

(1) -C(O)OR;;
(G) —C(O)Rs; or
(k) —C(O)NR3Ry;

13 s_s F NC(0) Me
HNC(O)Me 5 H2N-ini\ N
Conpound Ar Y APCT/ESB08/676731

15 F

F O H2NN1INJ/

when U is hydrogen, V is selected from the group consisting of:

(a) hydrogen;

(b) ~OR;

(c) ~OC(O)Ry;
(d) -OC(O)NHR;
(¢) ~OS(O):R4;

(f) —O-monosaccharide; and

(g) —O-disaccharide;

alternatively, U and V taken together with the carbon atom they are attached is C=0;

16



18 H2N L---0% NN F NC(O)Et-d5 19 N-Svy.---- \_s

H2ZN-it-Ni..../1-INF NC(O)Et 20 N-svy.---_\_s
woR20d9/0ts9d8 i . ... /I-INHNCO)Me 21 HO [/ \\ _PERBNS20082€76731

F NC(O)Me /\ -NH2N 23 F NC(O0)- isopropyl /\ H2N

) eac%14of )F aI‘Cl)d leg ilrdell)_gllgentlyz: 5. I?N/ HO
(a) hydrogen;
(b) hydroxy;
(c) NRgRy;
5 (d) halogen; or
(e) —Ra.

In a preferred subset of the compounds of Formula IX, X4 is N, X; is C-NH,
and X, X; and Xs are CH; or X4 1s C-NH,, X5 is N and X, X, and X5 are CH; or X4
10 and X5 are N, X3 and X are C-NH; and X; is CH; or X4 and X5 are N, X5 is C-NH,
and X, and X, are C-H; or X4 and X; are N, X3 is C-NH, and X, and X5 are CH; or
X418 C-NH,, X5 and X; are N and X, and Xs are CH.

The invention further provides compounds of the formula X:
15

X)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein:
Ar; is selected from substituted or unsubstituted amino thiazole, amino pyrazole,
20 isoxazole, amino isoxazole, oxadiazole, amino oxadiazole, amino oxazole, 5-amino-
1,2,4-thiadiazole, amino triazole, or amino tetrazole; and Ar; is seclected from
substituted or unsubstituted thiadiazole, oxadiazole, imidazole, thiazole, pyrazole,
oxazole, phenyl, pyridine, amino pyridine, pyrimidine or pyrazine; or
Ar; is selected from substituted or unsubstituted amino pyridine, amino pyrimidine
25  or amino pyrazine; and Ar; is selected from substituted or unsubstituted thiadiazole,
oxadiazole, imidazole, thiazole, pyrazole, oxazole, amino pyridine, 2-pyridine
where Arj is connected at 5-position, pyrimidine or pyrazine.

A and B are each independently selected from:
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26 2---0 -NNi H2N F NC(0)- isopropyl 27 2---0 -NNi H2N

F NC(O0) M nA28i=N N i H2N H NC(0) M nA29i=N N i H2N
WOR@9BT92NN 2A H2N H C(0)H Addi ti onal PCT/US2008/076731

representative conmpounds according to the invention

are con‘gasgpgs of Formula XVI as set forth in Tables 2

to 5 Ta YOTORF.YY A Ar Y A ONHNCO)Me (-__c,, 5

N L IR el R; f shbittnfted B chsedtitud Ll ;24 alkenyl,

, H2NN
or —C,-Cs alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from

O,SorN;
5 (c) -OR4 where R4 is independently selected from the group consisting of:
(v) hydrogen;
(vi)aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(vil)  —Rj3; and
(vii)) —Rs, where Rs is substituted and unsubstituted —Cs-Cy
10 cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;

(d) -OC(O)R4;

(¢) -OC(O)NHRy;

(f) ~OC(O)ORy;

15 (g) -NRgRy; where Rg and Ry are each independently selected from Rj;
alternatively, Rg and Ry taken together with the nitrogen atom to which
they are connected form a 3- to 10-membered ring which may optionally
contain one or more heterofunctions selected from the group consisting
of: -O-, -NH-, , -N(Ry4)-, -S(O),-, whereinn = 0, 1 or 2;

20 (h) -NHC(O)R4;

(1) -NHSOzR4;

(j) -NHC(O)OR4; and

(k) -NHC(O)NHRy;

Alternatively, A and B taken together with the carbon atom to which they are

25  attached are selected from:

(a) C=0;

(b) C=N-J-Ry;, where J is absent, O, C(O), SO, NH, NH(CO), NHC(O)NH
or NHSO,;; and wherein Ry; is independently selected from halogen, NO,
and Ry;

30 (c) C=CH-J-Ry;

(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-
membered heterocyclic;

L is independently selected from Rs;

18



0 H2N F NC(0)Et H N F NC(0) Et Table 3 Ar Y A

Ar YA HNSI/ FNC(OOM HNNHO /,NN- H2N H
woR{Opt 23 H N F O HZNHO HZN NH O N/ 1 N. .PCT/BSD08/076731
HZNH O 0.--N\ 1 NH

W is selected from:
(a) hydrogen;
(b) hydroxy prodrug group;
(c) —Rs;
S (d) -C(O)Ry4;
() —C(O)O-Ry; and
(f) ~C(O)N(RsRo);

(a) -Ry;
10 (b) ~C(O)Ry;
(c) ~C(O)NHRy;
(d) -C(O)ORy;
(¢) =S(O):R4;
(f) monosaccharide;
15 (g) disaccharide; or
(h) trisaccharide;
Z1s:
(a) hydrogen;
(b) -Ns;
20 (c) CN;
(d) -NO;
(¢) ~C(O)NH;
(f) -C(O)OH;
(g) -CHO;
25 (h) —-Rs;
(1) ~C(O)ORs;
(G) —C(O)Rs; or
(k) —C(O)NRsRo;
U is hydrogen, V is selected from the group consisting of:
30 (a) hydrogen;
(b) —ORy4;
(c) “OC(O)R4;
(d) -OC(O)NHRy;
(¢) ~OS(O)2R4;
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0 yIsl...NN HNHO HZN CN .00" HO NH2 Nzr -K
lid NA.,N" H NC(O0) M HZN )7'""S N HO S-41

wo2049/07392H NC(O)Me HN O N ...- N?,,,, N H NOO)/Ns2008/076731
HZMI HO N...., NH2 N"I HNC(O)Me H2N N? F O H2N
N..., N H2NN .y
’ (5' —OO-monosacala%c{g; and ’

(g) —O-disaccharide;

Or alternatively, U and V taken together with the carbon atom they are attached is

C=0;

5 cachof X and Y is independently selected from:
(a) hydrogen;
(b) hydroxy;
(c) NRgRy;
(d) halogen; or
10 (e) —Ra.

provided that the compound is not
One preferred subset of compounds of Formula X are represented by formula
15 (XI):

Ar.
1\Ar2

(XI)

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein R;, is hydrogen, hydroxy protected group or hydroxy prodrug group;
20 Q’is:
(a) hydrogen;
(b) ORy; or

20



NH2 N.1/41 HO N.O H2ZN-C,.. NNOHO N. HZNF NH N
HZNN F O HZN FO N H2NNM H O NH2 01 F NC(O)M o
wWoR20947502N H 0 H2N 1110 F 0 N--s H2N---. N OPQI/USD0$4076731
NFNN"... O HZNN1 F NC(O)Et P.MNL ...,0.N

(c) —ORs, where Rs is selected from the group consisting of:
(i) -Rs;and
(i)  substituted and unsubstituted —Cs-C;, cycloalkyl containing 0, 1, 2, or
3 heteroatoms selected from O, S or N;

5 Ry and Ry is independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to

10  which they are attached to form a substituted or unsubstituted heterocyclic or
heteroaromatic ring; and Ar;, Ar,, W, X, Y, A and B are as previously defined for
Formula X. In one embodiment of the compounds of Formula XI, Ar, is

aminopyrazole.

15 In one embodiment the compounds of the invention are represented by

formula XII:
Are

(XID)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein Ry, Rso, R4g, W, X and Y are as previously defined for Formulas X and XI;
20 A, together with the carbon atom to which it is attached, is selected from:
(a) C=0;
(b) C=N-J-R;;, where J is absent, O, C(O), SO,, NH, NH(CO), NH(CO)NH or
NHSO;; and wherein R;; is independently selected from halogen and Ry;
(¢) C=CH-J-Ry;;
25 (d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-

membered heterocyclic;

In one set of compounds of Formula XII, Ary is selected from the groups set forth

below and can be futher substituted.
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i 401 H2N F NC(O)Me fl HZNNNt N"- HO H2N X=N NI
L Nso F NC(O)Me O H2N-4, 1 NN/ HO H2N N
WE2NOTPRE  O--N H2N-4 1 ." HO H2N H2N
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S HO N-s HZN-- .01....¢c N11 N F O S
H2N...{N, \ / s FO H2 N F NC)Et /
WOH2049/075988 O H2NNt o / HO PCT/US2008/076731
N\ N‘
~ I HZN_<//O H2N§</ /S
> N N N N
H,N” N TN |
N~d )\©>' )\OY

Oy HLN

N2
SN
HN— | ) HoN—4, | N
N I N N \ = N I
N F# )QN \ v, N/
H2N N
N _(0 \
~ H,N—
H N/E\N]\rs Tow | D
’ N‘ﬁ N/
Z

| g
N N N
H,NT N = HaN™ N7 NN
04 N

In another set of compounds of Formula XII, Ars is selected from the groups

set forth below and can be futher substituted.

One subset of compounds of Formula X are represented by formula XIII

W,
T—<OW| !
Ws Ar2

(X11I)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,

10  wherein A’ is O or N(CO)Ryy;
R, is hydrogen, hydroxy protected group or hydroxy prodrug group;
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S-NHZNAN HO s-NHN4 N iscNi 1 111 F
NC(O)Et / HON / HO S.-14 H2N--4 il..... (N NL 1
wda10go73kd H2N / H NC(O)Me H2NN o /  H NC({ OpavrUS20bB/076731
FO H 0

T is NR;R;, where R; and R; are each independently selected from:
(a) hydrogen;
(b) —Rs, where R3 is substituted or unsubstituted —C,-Cg alkyl, —C,-Cs
alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms
5 selected from O, S or N;
(¢) —C(O)R4; where R4 is independently selected from the group consisting
of:
(v) hydrogen;
(vi) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
10 (vil) —Rs; and
(viii) —Rs, where Rs is substituted and unsubstituted —-Cs-C;,

cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected

from O, S or N;
(1) —~C(O)NHRy;
15 (m)-C(O)ORy;

(n) an amino acid residue
(0) (R30)(R40)P(O)-; and
(p) —S(O)2R4;
alternatively, R; and R, can be taken together with the nitrogen they are attached
20  with to form a fused or non-fused, substituted or unsubstituted heterocyclic ring;
Wi, W3 and W3 are each independently selected from S, N, O or CRjo wherein Ry is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, CFz, CN, NO,, N3, sulfonyl, acyl, aliphatic, and
25  substituted aliphatic,
WsisNorC;
provided that W, W,, W3 and W, are selected such that the five-membered ring to
which they belong is thiazole, pyrazole, isoxazole, oxadiazole, oxazole, 1,2,4-
thiadiazole, triazole, or tetrazole; and

30 Ar, Ry and Y are as previously defined for Formula X.

Another subset of compounds of Formula X are represented by formula

(XIV)
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\ /\ - 2N  H2N 0 H H2N /  H NC(0) Me

FO [/ \ - H2N Tabl e 4
WO 2009/075923 PCT/US2008/076731

10

15

W.

w
—O
wy Ve 2 |

NS

(XIV)

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or N(CO)R1;; R, 1s hydrogen, hydroxy protected group or hydroxy
prodrug group; and T, W;-W4, Ry; and Y are as previously defined for Formula
XIII1.

Yet another subset of compounds of Formula X are represented by formula

XV:
Ws.
—~Oy!
w

3 4@
N
N
A'

(XV)

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or N(CO)R;; R, is hydrogen, hydroxy protected group or hydroxy
prodrug group; and T, W;-W4, Ri; Rp and Y are as previously defined for Formula
XIII1.

In another embodiment of the present invention, there are disclosed

compounds of formula XVI:
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AN YA A YA ' HNN F
NC(O)Me H2N N/ F NC(O)Me [/ H2N
waopsoppks 4 N HZNN  F NC(0) Me

NC(0)Et H2N F
/ NC(O)Me  F i

F
[/ \ - H2N PCT/US2008076731

(XVI)

wherein A' is oxo or NC(O)R;;

R; is hydrogen, -C(O)R; (preferably an amino acid residue) or
(R30)(R40)P(0)-;
cach R, is independently selected from hydrogen, substituted or
10  unsubstituted alkyl, substituted or unsubstituted alkenyl, subsituted or unsubstituted
cycloalkyl or substituted or unsubstituted heterocycloalkyl;
cach R; and R4 is independently selected from hydrogen, substituted or
unsubstituted alkyl or substituted or unsubstituted alkenyl;
Y is H or F; and Rp is H or hydroxy protecting group.
15 The invention also contemplates pharmaceutically acceptable salts, esters
and prodrugs of the compounds of formula X.
In a first preferred subset of compounds of Formula X VI, R; is hydrogen or
an amino acid residue. In a second preferred subset of compounds of formula I, A’
is oxo or NC(O)R;,, where R, is C;-Cg-alkyl, preferably methyl, ethyl, propyl or
20  isopropyl.
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H2ZN  F NC(0) ve HZN s H NC(O)Me . H2ZN F NC(0) Et
2N H s F isopropyl HZN . F propyl H2ZN N F NC(O0) Et

wo20d9/07928ycl opro- pyl HZN . HZN N F i sopr oppdT/uBo08/676731

10

15

20

25

30

NC(O)Et H2N N Is F NC(0)- cycl opro-

In one embodiment, R; is an amino acid residue of the formula:

!

b
where q 18 an integer from 1 to 5; each X; and X, is, independently, hydrogen,
alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyloalkyl,
substituted heteorcycloalkyl, heterocyloalkylalkyl, substituted heteocycloalkylalkyl,
arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl,
substituted cycloalkylalkyl or cycloalkylalkyl. R, and Ry, are each, independently,
hydrogen, acyl (e.g., -C(O)R,), alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, hetroalkyl, substituted heteroalkyl, heterocyloalkyl, substituted
heteorcycloalkyl, heterocyloalkylalkyl, substituted heteorcycloalkylalkyl,
substituted cycloalkylalkyl, cycloalkylalkyl, arylalkyl, substituted arylalkyl,
heteroarylalkyl or substituted heteroarylalkyl. Alternatively, when X, is hydrogen
and qis 1, X; and R, can together form a C,-Cs-alkylene group, or a C,-Cs-
alkenylene group.

In a preferred embodiment, R; is an a-amino acid residue, i.e., q is 1. More
preferably, q is 1 and X, is hydrogen. Even more preferably, R; is selected from the
group consisting of residues of glycine, D- and L-alanine, D- and L-phenylalanine,
D- and L-tyrosine, D- and L-leucine, D- and L-isoleucine, D- and L-valine, D- and
L-cysteine, D- and L-threonine, D- and L-serine, D- and L-arginine, D- and L-
aspartic acid, D- and L-glutamic acid, D- and L-lysine, D- and L-histidine, D- and
L-asparagine, D- and L-proline, D- and L-tryptophan, D- and L-glutamine, D- and
L-methionine, D- and L-homoproline, D- and-L-B-alanine, D- and L-norvaline, D-
and L-norleucine, D- and L-cyclohexylalanine, D- and L-t-butylglycine, D- and L-4-
hydroxyproline, D- and L-hydroxylysine, D- and L-demosine, D- and L-
isodemosine, D- and L-3-methylhistidine, y-aminobutyric acid, D- and L-citrulline,
D- and L-homocysteine, D- and L-homoserine, D- and L-ornithine and D- and L-
methionine sulfone. For chiral amino acid residues, the L-enantiomer is preferred.

In one preferred embodiment, R is a residue of a naturally-occurring L-amino
acid residue. Suitable residues of naturally occurring L-amino acid residues include,

but are not limited to, those set forth below:
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pyl H2N. F NC(O0)- isopropy | [/ N H2ZN F NC(0)Et

HZN F NC(0) M H2N F i sopropyl HZN F NC(0) Me
WOR2049/0792NC( 0) Et HZN  H NC(O)Et H2N  F NC( OpEt/US2008/076731

ci -- H2N\

(0) (0)
\HS{ O
NH, Y\N(Il.:?" HzN\)l\‘,n‘
NH o HN O
HZNJLN’\/\HH.! 2
H NH, O NH,
0 0 O 0
HO.
0O NH, NH, NH,

O 0 H 0 0
N
NH, N NH, NH,
0
HZN\/\/\HH;’
NH,

0] 0]

/S\/\Hj\:"l ©/\(‘kl/
NH, NH,

o) HO O
oY AN
NH, NH,
0 (0)
W /kﬁ(‘)\f
N / HO NH,
NH,

In a particularly preferred embodiment, R is a residue of L-leucine or L-

10  alanine.

Specific compounds of the invention include compounds 1-30 represented by
formula XVI as set forth in Table 1 below, as well as pharmaceutically acceptable

salts, esters and prodrugs of these compounds.

Ar
(0] ~ . N
(o) N
HO\E\N ..... IH"HC?@\
\\\\\\‘.- o "”'”Illllo o
o /. O
Y (XVID)
15 Table 1.
Compound Ar Y A'
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HNC(O)M . H2 N ci F NC(O)- isopropyl H2 N (101
F NC(O)Me / H2N F NC(O)Et HZN N/ F isopropyl
WONE{00)p7592BCpr Qpy | F-NN H2N H2N  F i BOpUSoy8/076731
1--0--.1 H2NNNi H NC(O)Et HN, \ O H
Compound Ar A'
S, =
N—S ==
2 N \_ : 0
TN
3 =7 \ NC(O)Et
H,N
Ty NC(O)M
4 > C(O)Me
(o] S —_—
5 \JJ\NIN’\*O—;’ NC(O)Et
NH, ) N
(o] s —
6 hll,II:N/ \ )= NC(O)Et
NH, 4
(o] = |
S
7 %N N \_/L NC(O)Et
H,N H H N
(o] =~ |
S
] % NN \_@r NC(O)Et
H,N H |!| N
Q S
9 Bn0” \”."[N’ \_ NC(O)Et
H
HO-.} S -
0 oS \NJ’:N/ \ ) NC(O)Et
|
H
7
S NC(O)Et
11 HN" N ;JL (®)
s, =
12 Hznf[N’)_@h{’ NC(O)Et
s, =
5wl NC(OMe
S, =
14 HZNIN’)_@,(’ NCoMe
N\ NC(0)-
15 HZNIN/)—Q_5 isopropyl
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H2N | P H NC(O)Et H2N  H NC(0)- isopropyl H2N S * F

WOROpBE92+-2N -- F  NC(0)- isopropyl H2N. , PPCXZU8008M76731
e HN. F NC(O)Et HN \ F NC(0)Et H2N F NC(0) -
favva| NN i =
cycl oprg Colnpound £ v N

Ar
16 HzN’[:/)—C,H H O
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N-—S, ==
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NC(O)Me HN F cyclopro- pyl
H2ZN  F NC(O)Me  F NC(0) Me

WO 2009/075983 NC(0) M2 slirt_ H2NN' J F NC(0) Et

I F NC(O)Me -N FI2N4N\

X2l

[ \\ - H2N

* H2NN F NC(0) Et

PCT/US20b2036731

Additional representative compounds according to the invention are compounds of

Formula XVI as set forth in Tables 2 to 5

Table 2
Ar Y A’ Ar A’
= 7 N o
)4 H |NC(O)Me Q%(_ 0
Neg” N N N \R)i
N—Q i_s
— 7 =
HoN (s \ | H 0 HNTSy ,}l/; 0
N 7
3~ LD~
HzN’kN/ P H 0 2 N A y ; NC(O)Et
N g
s
HZN’E:‘/ \\/ s| F | NC(O)Et
N [
5
Table 3
Ar Y A’ Ar A’
N\
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TR s F | NC(O)Me N 0
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HN N
N N~s
/\\>\( HN— _
w0 S| |0 Q0
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N 2 N/
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Ar Y A Ar Y A’
4 N
F | NC(O)Et ﬁ%@\g F | NCO)Me
H,N N
7
F | NCOMe D~ | F | Ncome
N N N
—N
NC(0)- PN =
F isopropyl HzN’L\N \ N/ | F | NCOMe
/ S
H NN, # =
F | NC(O)Me N \N/ <| H | NC(OMe
3~
F | NC(O)Et “2”’(»: \ )~ p | NUO)-
N isopropyl
NC(0)- 7\ 3
F < ) F | NC(O)Et
propyl N N \ST
NC(©)- 7\ NC(0)-
F | cyclopro- =~ F |. I
pyl e isopropy
4 \ NC(O)-
F | NC(O)Et = F | cyclopro-
H2N pyl
} 7\
F .NC(O)I g‘ (S| F | NCO)E
isopropy HoN K
v\ 7N~ NC(0)-
N F |NC(OMe N F|. |
HoN K 1Sopropy
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A further enbodi ment of the present

i nvention includes

phar maceuti cal conpositions conprising any single
w@eowpoue del i neat ed herein, or a pharnmaceuti cBtT/¥S2008/076731

acceptable salt, ester, or prodrug thereof, with a

phﬂr”nﬂﬁ“*'ﬂﬂ"y recept-able—earfi-er—or—exetplent—bYet

anﬂtm@ ! odi nent of |t he present i ntion iy a

phar macedy |.ﬁﬁico1p Si|ty i sifig 2ﬁb§rat'on f

twg or nore s—wangs 3gﬁgneated $§§ij%§€ a ¥ NEOE:

phalr maceutical | y* acceptabl e salt|, ‘ester, or prlodrUg

t her eof th a pharnmgceuticallly ac tale cdrrigr or

excirpNﬂ a | uﬁareﬂf\l@((ﬁ)odi ment{é%—t{hbir}r es%nt NC(0)-

i nviention i@\;h ar meqesdprepyl |14 colipwsi tN o isopropyl

conprising any £ hgl e [conpound deliNneat ed heregin i|n

codbinggFﬂn wth pne qr nore nt|bi i wn in [the

art| t8Uchr ni ¢i gl i u* az\t V& N NC(O)Et

eryft hr onyci P Lprof | gxi hronyC|n

cet L he i ; oy

accepha@ salt, ester|, prodriug tgth 3

ph r macenTt | y ac e|: rri ignt 1

adﬂltlon, t K e,eseﬁi |ndg§ n |cont enpl & -s’prgzesgé JEL

of |maki ng any, conpound del i neat gd herein via any

synt het I&/~yet hod gel | jeat ed helr gl n. FI'NITT ONS

Li st B Drlroyare gefinitions of szi;gf;%n used to

descri be thi nventi crNC(CBMeThese deYin &bl ¥C(O)Et

to [the terns s % hey gre used [t Qroughout this

Spe' i i | cl ail sg otherwise |limted in

specingfﬂnstances, eilt her LV|du ﬁh as |part| of

a |[aPerny . TwtherHO(Qr) ], "| Ha¥™ Y iNF | NC(O)E

reflers to a - | or pcﬁ@ﬁﬁmﬂ% C carbocycllc Filng

sysjtem i nPI udi ng but Inot limilteaed to nhpn\/l

napht ) tetrahyjroncp 25i enyl

The| ¥ n - oalyF," géﬂﬁged R @ig?'?§§2¥sgt¢'achoymw

nmono- or po I{c ardﬁﬂﬂpﬁyradlcal havi Ny orle or ¢

nor e—+Rg—at-em-Set-eetgd—+Hrom-S—0—ane N ard he

ren atpns gre carbogn,| mhkegelln any N or (S

con?HaFnekh’Nr m n {he r|i NG(@Et |bg opt i i di ZeNC(O)Et

Fbteroaryl yaes, Qut is not limted ridinyl,

30 yIaLI py ey rotyt—pyrazoh

i m|d e(ﬂﬁ iazolyl, Eﬁ yil,| is

t hiladi az’{vul yxa:li Hzql qylclopl’ml oghe ™y nyl[, F [NC(O)Me

qui|nol i nyl , ogiul nol i|nylpylbenzi|m dazol y *;_¥

bEnZOOE@I yI, qu no?c hgé/( o sj_lf{)_iilg\dance W Th

t hel H,n N any t S st @o aryl d,

heteroarylgﬁgghanggtlﬂﬁ?gﬂ‘ﬁetefég$}Ws X-;crﬁbé% NC(O)E

herlei n, can ny ar qnat®e rloup. Aronmti c grjoupy can

be |subs uted or unSLbstltuted. Th er | "Cl- C8

al kN SNG4 C1P I Ky used Mefer t

sat|ur at ed |gh?- or %ranched c afbo%«XOﬂMe

radical s Eontai i hg between one el nht aor lone land

t wel vef/car bon at ofrs, respectivel of| C1-|C8

al kyl i C i nel pde,NdhMVRr e |md M \e ., F NC(O)Et

et hyl st , bpyl ,| i sopropyl|, n-butyl; t érlt - bult tyl,

ne%ﬁﬁwﬁ_ﬂ_ﬁw n ctyl ﬁadl cals: an

ex Cl2 al Kyl radi clal|s CRNU but| ar¢g

i % BT 4Vt (O)VEAPT Mﬁr«}@w actly M-

decyhh dod r adifcal s. T% term "al kyY end" ref@?@ﬂpyl

to lan—al |/\/| nr nlln from-whi-ch additional h\/hrogyn

at om has been rennved to forn1a di radi cal group.

Exanpl es of Cl-C8 al kyl ene radical s include, but are

not
i SO
n-h

exanpl es of Cl-Cl2 al kyl
et hyl ene,

not
n-h

—

limted to,
propyl ene,
exyl ene,

limted to,
exylene octyl e

N

T Y v I ]

nmet hyl ene,
n- but yl ene,

ne,

decylene

et hyl ene,
tert-butyl ene,
heptyl ene and é8tyl ene radicals;
radi cal s incl ude,
propyl ene,

propyl ene,
an

i sopropyl e

d

ne,

neopentyl ene,

but 15are

dodecylene radlcals

Y
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cycl oal kyl ,

WO N@PDP212- C8- al kenyl

-0C(0) NHaryl,
-0C(0) NH- heterocycl oal kyl

-0C(0) NH het er oaryl ,

NHC( 0) - C1- C12- al

kyl ,

- NHC( 0) - C2- C8- al kynyl , PET/US2008/076731

NHC( 0) - C3- C12- cycl oal kyl , -NHC(O0)-aryl,
- NI— ( n\ haf eroar y II!—K:( O) heter f\C\ICI Cal |/\1|
-hWE§8 kyI, 0)|2- enyl
- NH )2\1 al Kynyl .- Rll HA( Q)2 glﬁ« llodl KyNC(O)Et
- NHC(0) 2- aryT\ - NHC( 0)| 2°REPRY' darly ™ - V300 NPk ) 2-
het[eroc owK NH4UHWﬂ -1 NEF CI- CIZ4-al Kyt
- NHGW alker - NHGQ( Q) «al kynyl,
- NI— - | c¥el M@Me - NHC( OMNH]ar Y , | F | NC(O)Et
-NI—IC(O) NH-h aryl , -NHC(O)I\H- heteroc lkyl ,
NAGT-CtZ-atk S)‘NH—‘CZ-_CS'-—
+ C2- & ynyliﬁN /
cyEl qal kyl . - NHC( S) N pr F | NC(O)Et
Tyl |- %%hk+heterocy Noarkyl ,
SN INHC—Ch2=tat &y
al kenyl , -NHC(m i,
clcl|oeT)Me |- NC(O)Et
"yl , |- NHC( NH)INH- het e
Ryt ST —=NHE(NH)—= 57-\,o-s|kt:‘|y|,
xynyll,. . - NH)|- C yiel odl kyl|, . -
NHC(y ry HC( EIH) N ar yil , ;N Nl} li:y NC(O)Et
( yel oallkyl — - CONH) NINC1- C12- al kyl |
I kenyl|, - C( NH)|NHE @@_@n_y :
cy gl Qal&y0)Me O N 5 p | NCOEE
yl, -{C(N NHheterocycIoaI&yI ds
Y - S(G —C2= 'Cllr\ll_yl,
, - 108(0)-C3-C12§; | g kyl|, -
hEt ¢MNAIQ)Me |- r geygl dal |kiWIC(O)Et
C1- C12- al kyl ,| - NH-C2- jalkenyl,
- SCeNH—E2-E8=—atkyry—SENHE3

- SO2NH- ar yl

al k

yl,

- SO2NH- het er oar yl ,
-NHS 02-C 1 -C 12-al kyhplesNHS 02-C 2-C

'bJ.L La_ybl Ual r\yl y

-SO2NH hetero cyclo

8-al kenyl, - NHS 02-C 2-C 8- al kynyl,

_|\||_cn') f‘Q Clz r-ur- ngl I/\II I\II_IQ('\') gr\ll

- NHS02- heteroaryl &NFISO heterocygloalkyl ,
- CH2NH2, - S02CH3, -lary -aryl al kyl -hetero&?yl, Q
heteroarylalkyl heterocyclo | kyl ,

-CB-Cl cloalky : pclyalkoxyalkyl, | yal koxy,

- et t Hoxyet hoxly,| .- -l - Cl2-allkyl ,
- se2 Weﬁg s | &l kyif§Y, N il 1 H" 0
-S—C3 C12 cyctoa kyl, |-S-aryl, -S—heteroaﬂikf

- Shlet er pyrloalky , orl methyl thifo It 13

undef t t he_arlyl s, hetler|d8l sL z:ﬁl Wl and
the |li ke ca Ib furfhar s stituted Theg i%rm 0
" nonosacchar enbr gces radijcgl s of ¢

al llose, altrose, arabilnose, erlytlhro erythrulose,
fruct osE\ citp - f ucj tol|, f%%d% fuc?fe

gal [agh m ey gaﬁactos iniftagl, gal aqt oge, 0
gl Ucosani ne, Yl ucpsanilni tol, gl Ucose l/dehyde,

gl ylcer oAN\gl ycerope, dul ose, ildgse, (Lyxose,

rrannosaE E; annosey 45 pgj cosle, 0 -ﬁ

qui nBA')'osélm ,e\,?'rﬁharrﬁltol ﬁjlrhanmoé'g?n’L w sg, NC(O)EL
ri b‘Oac, i uus UST, [ SOT QOST; at 0ST, t-artariectact )

t hrleos \Ofle and xylulo The nonosaccharijde nay
furft hep=iwe a xy Sugad¥ Qgpggﬂolic hydr oxy grjoup
repldle®ed by hydrogen). am no ar (alcoholic lhydrloxy
group replaced by am no group), a thio sugar

(al cohol i ¢ hydroxy group replaced by thiol, or C=0

repl aced by C=S, or a ring 30oxygen of cyclic form

repl aced by sul fur),
an aza sugar (ring carbon replaced by nitrogen),
i mno sugar (ring oxygen replaced by nitrogen),
phosphano sugar (rlng oxygen replaced mnth

a sel @m0 sugar,

a

a telluro sugar,
an




The term "protected am no," as used herein, refers to

an am no group protected with an am no protecting
w@e@ap73s3 def i ned above. 20The term "aprotic sPCWESL008/076731

as used herein refers to a solvent that is reIativer

inert t t act|V|t not act.

pr ot on- i iRt ByenCanemABECY Rgpesgutical

t ocoﬁpé’éit@&ﬁrc@ﬁﬁ‘)%sm@éﬁ sﬁ‘t%lé’t%h%ﬁn@ﬂglﬂegtebl%@?@m 095

exanpl e, hal ogenat ed hydrocarbons, such as,

ex ahq;hecemalhy heneptablel solti adter, @tphgdrag élecemfomﬂd e pharrnaceutically

chl oro Ii ke, heterocyclic conpounds, such
asa“FB%%%g%E%gﬁﬁFeongtrahydrofuran and

5 N- net hy ey hhidthdr@nivoaRncr@ BEtHRtAEESt ifWeRioass 8pRiribeutical
et her, Dbis-nethoxynethyl ether. Such conpounds are

We LPmRPaiN tqtnnrwmgea eknbingiipn of twher arore cemppunds delincatsd
S t

Soﬁ\e/r%n g} % %@é%éﬁ# g étrellpfellglt a%{er Jf@%oedrrp 'gte e%lfa\lvlth a
s pphziufﬂa@etﬁmﬁnp HM@taBR:d:aﬁE’ﬂ@t emple@mdl tions, dependl ng
upon such factors as the solubility of reagents,
react i viveya Girtheg sgbadigrcahef téepteé%rm@aﬂ% w@p@a@uﬂcal
ra

10 R R Ay S S SO AR B AR B Pibinetion with
oronmosmeﬁaammKEMShmmmgmahham(ﬁmhaepaﬁmmenaﬁbgaﬂhn
Solve}ts Phys al Propertbes and Nghhods of .
Pu AP FIBnCTYHF M CIRTIPEE by HBIRm YA e hEpnpieinand the
al hke)VQt a pﬂldrmabéhﬂ'bﬁ'l&&%@%tﬁblg Ugrs, Rfer g}‘?)%(ﬁ'ﬁ% Mlel%%f'@@h a
John 'Wley & Sons , 1986. The term"protic solvent'
asph@e@cheneﬂmaameﬂbbganuxarsmhp@mt that tends to
provi de prot.ons,, such an.al co for e

15 Pt manot® SGiR o P RaP B GBS Ru oSS G Gpating any
t - Bothpold detiRehtédRerbinkga arjuGtiet WRod dligca&l herkinown
to those skilled in the art, and it will be obvious to
those skilled in the art that i ndi vidual 5 solvents or
ntfﬁﬁﬁﬁfrﬁﬁeieof may be preferred for specific

compounds and reaction conditions, dependi ng upon such
f act or s Lased bdos ataudsfinitions of virkagesihs, use@rcddsstiiethBfinvention.

reagents and preferred tenperature ranges, for . i i
20 ¢ J?tfﬂe@e ipifionhapply .t%&?é%%ﬁé they a5p Bt%iggtﬂush% [thig pRegification
rmﬁnclpgllafn?slﬂ gglek%tﬁém | IEmBOEM s g&&ﬁ fr%t(atnggso 51§h69 rtn 191dua11 or as

speci al | zed nonogr aphs, for e Organi ¢ Sol vent
Phy&moﬁhkﬁg@nymmjes and Met hods of 10Pur|f|cat|on 4th

ed. e ddi ck .et

Techni qﬁbg R endms Pﬁiﬂe&lfle@fef%aﬁqmvw & palyeasﬂéc Camocychc

1988 system 1né?&t{1¥)g Rt heNii@dd B UbRhit ﬁeﬁﬁﬁyla@qaﬂ}m@%ﬁﬁl

envi Si oned thi's invention are only those t
25re§uhnYhnhnhb formation of stable conpounds. The term

"st abl e s u her.ei n, fers
voseoss e i TEGrREHF Brushd hh haf P R P Rl gl
androtitic radied] hading smt Bﬁmlo[’ti 6 atbih Riectdagron@Bpownd N;ahd the
a sufficient period of tine to be useful for the
PUFPBYBRE AR AIqrayars SpBPR, Weergin any feeiah etmtalae%wﬂhm the ring may
pr B? Eé 1&@11 %xﬁgigdnﬁ {elfc%%lq clﬁ@esabtﬁlf%’hcgqf;)lted to, yrld

Sl ze oun e sebara rom a eact’ion

30 m ppmmya@grlﬁmlhﬂepymlyl t)ymdollyy ualcniedslhndhlsmit asazolyl,
col unmm chr omat ogr ure |

ZO&QP&FQ{YAQIP%WOW@ Oxpdia q?glt gqlqm vk gﬁanyiﬁquggﬂm% isoquinolinyl,
apBé&?&?&a@&gp%eﬁ%‘%x%‘lw @LQn@){athh @n, further nethods of

synthesi zin he conpounds of the fornulae herein wll
be evident to those of ordinary skill in the art.

Addi tionally, the various synthetic steps may be
performed in an alternate sequence or order to give
the desired conmpounds. Synthetic chemstry
transformati ons and protecBfng group nethodol ogi es
(protection 25 and deprotection) useful in

synt hesi zi ng the conpounds described herein are known
|n the art and |nclude for exanple those such as

o o o ~ o o s



et al., (ed). "Design and Application of Prodrugs,

Text book of Drug Design and Devel opnent, Chapter 5,
wai®9a%bed1991); Bundgaard, et al., Journal of EET1§S2008/076731
Del i ver Reviews, 8:1-38(1992); Bundgaard, J.
Phar rrac utical Sci e ces, 77.285 et 0(1 88

Hi guchi Ty feposgaary Wi EhfshycTisiog Ry ¢ B iy aryls,
DehbigRiaYy Y& %ﬂtuéﬁq{efe@@fﬂylgagﬁﬂ%@& hé@ﬁl‘ @zhﬁybe( A8 Rdmatic group.
and Berrnard Testa & Joachi m Mayer, "Hydrolysis In Drug
And\rématar grgupetaatie] substituteh emlmubycltuthoc hem stry And

Enzynol " Jahn »angd.-.Son 2002)..
The pr edBMeTRaGtr aHSL 8 6 e Rrtery s ab UL, sfer g geturated
5 CORRANMASr BifanéHd-chainM4@IRd daidn rh@EalS ¥elin g el @n@%ne and cight,
This rnvention al so enconpasses pharnmaceuti cal
cofperd andgmslvesathwnrmianss, respectivshh Saamples pf €allis glkyl radicals
b t
ondieAidsEh L AR ROMED AT RS o r i g r-buoy

t hacdpentnll Iﬁhéxyl Ff&ptye mﬂ@dtgl raCtl@ETlBOaﬂaldﬁamblefs of M@, 4lkyl radicals
havi ng free am no, am do hydr oxy or carboxylic I2rou ps

caﬁloéiéiec@ﬁ\ﬁé? RIimited; tag 9 hyjy Br@pmlg oppyhY Pd@@syli aety;decyl.
co r a r
10 IR, T 1t AL R 53h SHSH gf¥io Fom which an
f oadc)ltlamnl m@dmgemlauoeshad Uesn resnovod & fomtnl aydlradldabgiroupr Gughples of

i d bond f
B dinsaraict S Cu GRS hior B eRc e St
ARy Re 8 RohAHRS R bste PHbuAIRe. %Bpéﬂtﬂbﬁee% Heylche

20 nafurally occurfing am no aci ds commonly dési gnat ed
25 hbgﬁyk@he eed b@ylteefr reglyoatyo higd exachpddssd Gir(chb aﬂfeféradlcals include, but

5 3. MO PHTeR i P SRV RS opiS e S8 ST RACS

gamen@(kmt;yleﬁ@ra@cda@ citrulline, honocysteine,
honoseri ne, ornithine and met hi oni ne sul f one.

Addl ti ofF taryipgs-Gf allenydy aggseérh@r%m Jefce ovrpehés@dramged-chain
ABREsol R the BEAURR GALIE,AH LUAIACHA o on
decarbati-ica®dn dsulslg bgnicbblpﬂlelrambm loffig shigte Watiodenritdred Alienyl

hem succi nat es, ethyl succin hosphate esters
20 dl BETIRY E%%OQQQ{%?%élml o, f%r exanrljple e?henyl propenyl butenyl, 1-

V%Ncwan ? ?@u 8. mgl b% CAERMNY A th@ﬁkewfhé i%ﬁﬂ “menylene refers

Reviews, 1996, 19
Ca thamekenypd grmlmfgsn wﬂndilyacmracohd;tloambh}aim geo agmn hprsbea:n gemoved to

o LT GG er P B SO APURGH BPase Rt hemne &, for

De%ké{ﬁﬁlb Z@ﬁén?[bnefprbyéi{y@% Ut QDA -l e L OB B LI e,
and (acyl oxy)ethyl ethers wherein the dacyl group may
25 behamelaﬂkl}ﬁl Oefsltl}éﬁne omd theridkl y substituted with groups

AT BT e Bt b Hefoi B o HRHE- SHlenghgg-chain

9 r chﬂkob&b&ﬂra@maﬁcboﬂ&htﬁng SOBY twdSto ¢R5E tarbeel a@RB\HAVingla€least one
al so. 5 enconpassed. Prodrugs of this type are

des#bprrsarbpn trple heed bycheremagdef asglglelltydrqrgeéétoam Regresentative
S a
oSl B B b ERE R AMLE B or M PROTER, Chropymy, 1
30 i noatypol, éreygyl pogdenyil rumidulk Hige. bTHe tooh “dlkyiytiat” refesttban alkynyl
am ne nd carboxylic acid functionalities. As used
he BEIR, g Peich 2 adetiananicheees ol %a% prentrgpgyed to form a

| g?ﬁ%%gég%lr%df fj?l‘f(ﬂlhﬁ&{esérou ﬁElud@ Wt 9% 0R: lified Ed %}Sexarnple

I S” not bacterial inféctions
andthynptenz q»aopyn&but |bum581ytdmal 1 Umd;hyrl 2iutyretryddns, hdptgtylene,
and birds as as disorders related to bacterial
i nPE¥PYIohS aﬁ?lg%pl}l@t ozoa infections that may be treated
or prevented by adm nistering antibiotics such as the
conpounds of the present i@ention. Such bacteri al
i nfections and protozoa infections and di sorders
related to 15such infections include, but are not
limted to, the fO||OWI ng: pneurmnla otltls rredla

= o, e



aspergillosis (ABPA), and sarcoidosis;
procto-signoiditis; allergic rhinitis; arthritis;

W eqvdomioed s; apt hous stomatitis; and i nfl amrat PCHUSE076731
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di sease. The invention further provides
conpositions and nethods for i) prophylactic treatnent

of those patients susceptible to the symptons CF

i ncl udi nge Péihﬁ@%@lcy%mhs@’t loPRCARG-yRida ARG} Qﬂtd herein, refers
associated with . i) tréatnent at” the initial onset
ofuswnpmnghobrp@anﬁumymﬂﬂ@b@ﬂbmncumdngnmhanmatﬁamnpbsof

e Ransrtvgoaliyb Mofrde R fak hoblted fo” B he T R s Rlopenty,
as %Wbl?éx@ﬂ cYIbPerfefi- ant Ry 668y aRE ExaMpl & - casc@eltohntm fclude,

conpound according to any one of conpounds of
i nbeiat dimiteid do.zypionropybcaelobyyh cpdepansl, ¢>f¢10rh§éﬂ btlcyclo [2.2.1]

tr anmount sufficient to prevent,
ﬁ&%??ﬁﬁd%% &8 %g? Oagl npt ons of CF including chronic

p ul nonafMyie kdtfl W@gtdyelﬂa&lﬁiyll' r € Ct (o cy cRAadlfenplC @b iibzidlerein,
Compositions The pharnmaceutical  conpositions of the

pr &f@intto Mepamialis 8T pelrpygliscarbogrclicHigosorpd hpyng at least one
ef
infsd’éﬁ%fs SeopRdRc Bon®, EORRAUIN Ol JRIORLEARThude but not
phamiad emtqyclaptopem;dpe}mcéahltwyh ayclopsrmtemrt cgxlohpicapt, s. As
used herein, the ter ceutically a t abl e
o PSRRI e Brard ARG IES Ao ekauptts SFeeh - agtrieny!
SefcigR! b&{ IB'E hhl'lt%l' kol c%lbfn%benﬂ ' dy@f‘o‘Bhten?ln @?igiﬁegn?etélgp,rg

mat er i al fornul ation auxiliary of any

ex amjbwemﬂ m%p@hsl whiledrtagtand dher ke as

phar mac utlc | | C a [ri are sugar uch

be?! act ua o€ BSERY T, HREM kil ind iR T Wiy

st dés(éﬁb@@ﬂer@fﬁto'ah alsstharéhlipegic %buﬁﬁ @n @anékdlit $roup or a heterocyclic
derivatives such as sodi um carboxynet hyl cellul ose,

et Bydupe Y1 ‘(lipB#ica paounes RMoB SEOAEE THOISTY thailey eqntain any

tr I t e

c O?grgi&%gﬁ (Ehe ?P%ﬁl’; nsagg%%shy?rorg;eﬁ afb’ms ﬁ?ﬁb% 2961?15 lﬁliggeﬁe‘%ltrogen or

peaﬂmtamnﬁ,mﬁnntmnagﬁdnmnhonsaﬁﬁbﬂwﬁﬁmofhmma&m@ﬁﬁeglMDMMe
25 olive gh corn oil .and soybean oi.l ; ﬁlycols such

as &/ Bipkeeongs A pliphagie graupdirshberaighi ghaifgds Rranchgghor cyclic
et hyd gfe?éfﬁlﬂg SO t@ﬁ’l@%etv&%ﬁﬁ faF&dtqgmagtSGﬁ 4344 rns, more typically
magnesi um roxi de an um nun hydr oxi e; al gini

ac bctwepy nloge i-and eabowﬂaiﬁe:arbansamctmm ihc addatiome; ali@hm@celnyckocarbon
sol ution;. eth al cohol,, .and buf

S oetitarlirhid et B0t B B BYRaloB sk b smgh os

| uBblyaRGIche ggfemsaﬁol% inegnaha%mmﬁﬂéé frad &;aﬂﬂﬂ’e NRAEASSHNC
stearate, as as col ori ng agents r el easi ng
ageﬁnwsH@aéﬁﬁh@magehﬁ@mf¢meeten|ng, flavori ng and

B <o be 1 BB ety Ten Sl RRR: B0 SRbPEMEH BoffBlrived

J Ugh@FeNofbcyiche of Bichtliocdatirated bﬁb@@@hm@g bmpalnd by the removal
nF03|t|ons of this invention be admi ni stered

or & ﬁymgl@ahyémg@n atony:  Examplaniackyde dwt sefliyited igpexcianrgnyl,

re y

 peiabity. 2238k, SURRS 50 B3] b ladd Bl 21 ocot

orSaannwsh¢gﬂmpmnhybeﬂmdﬁismmnnmhe pharnaceutlca

conp03|t|ons of this inyentjo fain any
convent iTBRKMA oAy A1 RE #‘é%r@qu %ﬁkﬁ cathepicd pptgrchangeably
canf c BBl A Smfic Mﬁ@blca{ &S or &2 cyc‘émpgr&ﬁysﬁ%d SRR Rhere

.
of t% ?grnu 'ati on may be” adj usted w
5pkiacadiceng sys&hl gongricseqtl edst medmt@satomasé@eodethlufsﬁbctsd from

to enhance.the,stability of the fornul npound or

i ¢ QX YR80 Y a%%og%éuf%%#rw%ﬁﬁ@ﬁap %Hgag ' Hnsytprated
i ncl udes subcut aneous, i ntracutaneous, intravenous,

i ntranuscul ar, intraarticuBar, intraarterial,
intrasynovial, intrasternal, intrathecal

intral esional and intracranial injection or infusion
techniques 1OL|qU|d dosage forns for ora

. T T T o



conpound of this invention, excipients such as ani nal
and vegetable fats, oils, waxes, paraffins, starch,

wao eawgataes h, cel | ul ose derivatives, polyethyl ePer/us2008/076731
glycols silicones, bentonites, silicic acid, talc and

or xtures thereof Powd and_ s
El &&%ﬁ%eﬂ. and s hetgsoytgms H@Y&@Hﬁﬁé[i’ dl@%[ ?1yv§ the
25 !n{%%@ﬁ h&Rroafhs hﬁ&z%@h@naﬁl‘ﬁﬂd& @%tehﬁ%do £i9) aﬂya(l)foche §H)dv'e(ihfgs may
aci d, "al um num hydf oxi de, "cal cium silicatés and

pobyﬁmﬁd@)gommemncongnnwﬂu}é@r@h%ﬂﬁ@d&@S@h@&anaa@onamnm

e TP BY B SR Eh SRy @RE R s
5 pakehes have: hhainatided, Roasioage, firdndayi dpym;gzohnyl

control [ ed delivery of a co oun 0 the . Such
do@a@éolﬂ@nﬂslrmdﬁzcw@yhﬂa@iaw ﬁsmpmdigylamp@rrazmyl oxazolidinyl,

di [
A SSRBR 9o} e RREREN M i RO AREGI A Hibaxatiovt e
fl pyrldﬁfzntdﬁ@l andpaahgdrafiirgls Such@ectgkdchclicTgreupsamnsy Bamrmer
controlled by either providing a rate controlling
e ffsHRECh by di spersing the conpound in a pol yner
10MaLri X gf tituted Q¥ A Nofy | I t of
0 Rer apeats & substinted RGPl FBARALHOPR INiEdkac replacement o
an dnadwborgher ed ntooe dfithe padiogert atoms stodréah with bulgtitudnts
[ | ate faorm di rect. adnini st ion e.g
PO SR 1 deEEHUR oot b e Bt OBk protected

i gya@xpawozgldﬁt.wﬁzoisf&ec@gd dfiBo Aol Woxo2 RQUNAC ,-alkyl, -NH-
prepared for practicing the present 5invention include

pa(bﬁsl-aé]@ndf -Néiafn -Catallengl, ZMH-Eh@t-dysloafkat.t-Nel-ayl,oNHa

& suf fi I t.hroygh .t he mout h an
5% §iseeng oﬁ\h‘? ﬁﬁ%? 14 ?%ﬁ”‘gfw adlﬁﬁ?%’gm{lﬂoe "o (Lﬁi‘etemarylammo’
al veat,LC plallthe d-angs-aldeall, vOIros,-Of alaghds@-z2€9,- cycloalkyl -0-
therapeutlcs articul ar y aerosol i zed anti biotics,

kn@h -Chhaterear.t-Op kaserocycpallef anffOe-Cur(S-apad, -CAQ)- Cz-Cs-alkenyl -
> £30968 1 JolRTPPLEC Sl 630 3Rl 6 By hyfroarst. -C(O-

I\/bhétgfm?ﬂysalkﬁll LC@)NM| < OgNEL-C o gRylat@@)NeT-€h-Csaykenyl, -
reference i scussi on of 8u|n0nary del i very of

20 anG(QPWr(%:Qs% -8l o-GIOWN - ?ﬁ u-eyclasliyl, -0t isiv, S¢Q)NH-
t
 h R R D PR O e G RIS -
b aaﬂ@nylalfOC(rﬁ)eﬁﬁ(QFFékyH}’ﬂ’ SOCEODj-@I-GSj-@cm&yI nOIGAORargt, y

suot BoEminah -HETGToher Bl b e Qi R oo
t hﬁu@ﬁtow@)mtd}ec@aﬁeﬁyl chd(m)ﬁﬁt@g«tg u&yam) me(@ijcg Cio-

ound the i nventi'on, in such anmounts

25 su@hcloalhﬁl é&CG@Mia@@és@C;(ObNHai@lﬁﬁrewl t@@(@)é%ﬁlf I@fderocycloalkyl -

of MO TN DA 5hERL NS REHCARS AR -

t hmmqmgr:(cgndlzwmalkgp NNEICY O3-aF N ENEPEWO )L et @b 49T LNBIT (Dhe

treated 20sub at a reasonabl e benefit/risk ratio

apbricwabrieaks) N dﬂvCﬁ@urca]aclthllgat NHE(0)-Cr-Ca-atkgayl, NHC(O)- Cr-
th ,
Ly E ARG NRIC B TR BRI ECNHE ohl-p1, NTRIDH AR Bary, -

30 gl WHEC(@),- h&thr@@tcld&ﬂcy@f-NHC(fBEfE AHEIO)™E-L; - O‘M’ralkyl -
ef fect Se amount of the conmpound descri bhed abg n%y
N SRR ragny. Ao OB e oy gy R O R T-C.-
r 1 1K e
D SHae AR Y AEDARR AL AR hé@f%t?H@dm N
ad heuarosyclaalksoln NPHé(S\)ﬂ?éHh -Nﬂ@(ﬁﬁ\lﬁdélsﬁi hidlytly-NHC(SONUsGgE's-

t halkefile N HCET R sl oR R NSRS, sNrCONE-

conpositions of the present invention will be decided
by the attendi ng physician4ni thin the scope of sound
nmedi cal judgnment. The specific therapeutically
effective dose level for any particular patient wll
depend 30 ‘upon a varlety of factors |nclud|ng t he



5AI BN for azobi sisobutyronitrile; BINAP for

2, 2" -bi s(di phenyl phosphi no) -1, 1' - bi napht hyl ; Boc20 for
walreoverozhut yl - di car bonat e; Boc for t-but oxycardbDrygiops/o76731

Bpoc for 1-nethyl-1-(4-biphenylyl)ethyl carbonyl; 10Bz

];\fﬁgy v MP%QM%WF ot BT 56%%@&?1{9&%[ NPI%LDNH%
]g gF\tH@(wmmﬂ@l -BYIRGH -RercVH) Ry - O Ry hAaCARER-C,-Cs-

(b belkz'oylz FSHEINH) YH ey trdyslodiky - NACAID oty pNOISi )N H-

Bty R E RNt nelekdgelogtiy® BTN EIsn Gttort AHCOR)
5 CH%Qt% dlledn ﬂl-NHCQN‘H)EGZI?@{Jﬁky%QOﬁJCMHﬁ@S ay)-cy

for acetoni t rile; for cesi um car bonat e;

i oNH%H@rar(yl )NHm(HHodléterC(@ml fWC%beetel(Opyclp@HYld eC(NH)NH-

d| P eriflﬁplﬁ}{dls ﬁ@ﬁ%ﬁfg‘tﬁ %Q&%é% ?61\1%?1 EQE-alkynyl, -C(NH)NH-C-

1, qugcﬁz@abkﬂyxﬂ(NEENH a1l nd@@HM\JIenﬁtercEXﬁga fOMNH)NH-
N N -di cycl ohexyl carbodi i m de;
di @?‘ﬁﬁﬂcé%le%ﬁ% ar%&);ﬁla@@a llatp S&@Warcsd@lk%%r of{-Ca-Cs-alkynyl, -

08 fOEP A By TR 1, (ARG 240 et

f 0SOENH,.1-SD:N&I- @céﬁiy‘dtlhxly)SOgM{mzhygehiben&l 2SOZNH Cz-Cg-alkynyl ;

begﬁ%ﬁg%? éﬁﬁsﬁsﬁh’;al?y(de’l SQ 2 ’O%QZNH?GEW%Y% o3 ane;

DVhe Ry y Mo Mgl nﬁnamlzfcqr@@ml@@ NP ¢ Cg-glk@ﬁhL’NHSO C5-Ce-
sul f oxi de; f or “di phényl’'phosphoryl azi de’

N @rkyuylnéﬂﬂsomﬁmppwyally:ylwwésawom Miﬁ(i)mhlaﬂ@‘oaIEDGNHSOz-

15 [y riseie Op et “CRonte ror SO st s SR GRRPERHL™
et Ralaryl AR, %tér@é’ycﬁlaﬂ{ﬂ,y l-CgeCBijclohl‘k}—UpBQfalkox alkyl,
0- (7-azabenzotriazol - 1-y1) - -tetranet él ur oni

unpplefﬁléﬂpmomm%mﬁﬁwpéy, -m@lhomwthﬁw rSers-€ hiCorallfel; -S-C-Cs-

n r um
car ngﬁgt Ch! %u@g%g 5 g%t du]f 3%/?&1&1%( %I lljgrzn% Eﬁ%lte??%?lssé
buﬁei,sdcyblbhlkyu ot mbth@lthionfeﬁfylt khsitiyderdtodchihunthe Rilld, htwroaryls,
phenyl 20LDA for |ithiumdiisopropylam de;

20 Tvedisxlss 6‘% Klkﬁrcal}\be Ustheabe st hyl enedi ani ne; Li TMP
for lit IThE‘ 'E@rgl @mcﬁro@actcﬁﬁtﬁ&ﬁ%hﬂﬁ‘é&ék PRI dafl SYR Khind¥E! F@ altrose,

nmet hanol ; for magnesi um MOM for nethoxynet
Y3 afabrnomas:yythmse -eBﬁIEHKEHB ﬁ'lhﬂ@@ Deﬁucmﬂt hé&nasu) ﬁJoafHamme fucose,

anhydri de .or anh d TNMS) 2 for  sodi um
bi §¥‘€?tP§Pé’i“H§f| lﬁ%ﬁ%ﬁ%&rﬂl 50 &%‘eﬁwf él%s%ﬁnﬂﬂ? @hyegpygigitol, glucose,
30DRHefalch$ QA HRLRY By @eoncNeicEB idoRé, 155k, Lﬁgilggl&s%mme annose,

bi car bonate or "sodi um hydro en carbonate;
25 s ogblapsccawiboviat.aJuinyObihioe, rSamniieh ﬂlﬁdmoxarmee rhagmegedribose,
di um.sul f at sodlu bisul fite
oA T AR i PO Tt o 8 e
t hin@bdcahfide NN h e ahd/éﬂ)&?%hgb@ (2l odWHIBGBr dxQTeroup replaced by
amoni um _bi carbonate; NHACL tor ammoni um chl ori de;

NIVRISIPEP) NSO Iy B R ispln ichy drexaarete reRBEEUDY Biningcripm a thio
0oL B O o SB[ o
30 f obxgenfdf up&lﬁabﬁhlr@lmdd)y stiHibr)f ©seldret sugly atesdfuus supar, an aza
sugar (ring carbon replaced by nitrogen), an imino sugar (ring oxygen replaced by
nitrogen), a phosphano sugar (ring oxygen replaced with phosphorus), a phospha
sugar (ring carbon replaced with phosphorus), a C-substituted monosaccharide

(hydrogen at a non-terminal carbon atom replaced with carbon), an unsaturated

41



15TPP or PPh3 for triphenyl phosphine; Troc for
2,2,2-trichloroethyl carbonyl; Ts for tosyl O

WO 3020CeRKMCH3; Ts20 for tolyl sul fonic anhydri deCDDS2008/076731
t osyl - anhydri de; TsOH for p-tolylsulfonic

3IC hgpalpéggﬁarfd%,r aIP ﬁldftoald(icagrg]onylzl)grgu%rreglggergiy\!vi;th E%dH tg?orup), aldonic
di ﬁ&lh%l)@éliﬂﬁé%r‘ohﬁ kd a&g& ¥ Ielﬁh%i?iﬂ gmubg'a*ﬁ%go‘aﬁohﬁ%i@ hrdnic acid,

Pd2(dba) 3 for tris(di benzyl i deneacet one i pal I adi um
( Opn alRd(iPRI8) ahdfsorforth. Amino sugars include amino monosaccharides,

tzgtﬁgr%krliél&}g% p%%%%]!ﬁ%? %ﬁgor]sla&?ge? %{alngodslaynrirl]le(, %lc;osamine, quinovosamine,

51 r abgrafhiGb h@6 oRiSG1iE babaRMbRARsHAE R AR ih@ GhtiMbianihe,
Pt for platinum Rh for rhodium Ru for ruthenium '
TBSaynesamipet ddspganingifarespingi gajpsamsie, amavemings kansosamine,

tri Lyl T f T A L de.

G R A N

of rlidiesmias ents undestlodahat\Whd mohssabeatidt antthe ikt omddbé further

connection with the follow ng synthetic schenes that

i | Pebstifdede t he nethods by which the conpounds of the

i nventi bg: (o 0 Qce
R e S e

5c oathieadd ofarbequdsh, dnhiectbsd, hmywlong apyost heetdnoss abmngssce hgbrbic

: lnla}léia: 1;%1{111%&%; gﬂg)%g]sgg%}lgﬁ‘i_o\é\gi C%Qcottrgoes&::afggc%gggsoli‘%fse,tcgrenarose, 2-
| NHESRBOAL 9-(feeiyélﬁ&59,g(ﬁ@?15&t, H%ﬂaBEe,@%QHMFv&Q&se} I@@eglsitrose,

invention i's a conpound Tepresented by formula
i | gerstanasce gesmbowe AjanBRBGosRADU R, iwde ®ehucosenong, isamadiose,

1505 %sowlt;a‘@io‘s/e, i’quem}ﬁoé '}bé?srq, ]ﬁ&toseii lacﬁ?sag}ine\,/\}acygsecgamﬁgo
R4@ami§ara@i&§'e,Yes%@ﬁw@%n?fe%‘élﬁék%'eﬂo&,eF%rﬂﬁﬂ)se,%ﬁ%’f%‘ﬁiése; 2
descri be processes for thé preparati on of conpounds
ac owidatitngg, tliblesc,immwemid and, nGoppoemdycindscef mrumarhiamioagid,
whi ch are useful as the §ta5tin% nateriﬂls 1 %or t he
pr FATRET RGP Lo MBYINUS B ‘PR PRSP BRT G ar e
Pr eHMe@ekobd, arAabIEt FHoAMOEE, Rutitidsh SathiéntdcO&RIdHERSlose,
described in U S. Patent No. 6,878,691 and 7,129, 221,

20 i newiopoptatoseh, kelatrione.lsppharbss; stachyosSsheprescl s@rose, o,a—trehalose,

XvVil(1-2) .20 chene . 1. il |l ustrates, a process of

2 shalo RSt v orn AP ERE T OhE TS RS TS
CONM&ritbo@tHah@e D HiseaBaridet aRgac@haridch land MbdlyAbcHXIdE®af the like
formula (1-2) using the appropriate substituted

hy s#oks/fuathicnaibstitutcie Digicparite ahodyeludas amiso sikmarsear@heis
as d@ﬁ&a}(ﬂv@% i)é%icgfaa}lknf chﬁin%seO&%r{@%ée%rMé ey géégtil%or a 4 deoxy-
acconpli's , using € appropriate substitute
25 hy dramiyd-anicos: durdetizel dt ey C-&C badigordr basi ¢ condi tions
in a varjety of solvents, Representative acids

[3

i ncl ude Thpifrmg tesaseharide pinchyics gminpsyeye Andprle sugry, where halo
ph [ I: ] j nic

Do REh el b b e on RIS

10l i kes Thtitdemviihglogem, & ps ewdmeatin, vefetyas @s atame baleteed frotn fluorine,
are not lLimted triethylam ne, pyridine,

o, ..

di PQIBBP%M%WWEM%, 2,6-lutidine, and the Iikes.

30 APPT Opr iT&E GOy 8RS abfiedting rotptt asdls8d ROin, FdTerk @6a Tdbile
nmet hanol , et handl, Wwater, tetrahydrofuran,
1, 2hamiveltrhoigiyeyiamés, knowmyih tiacat tt astizatd athydroxiykegoup so that it
Pref.erably the reaction is carrjed.out.in ethanol .. . .
us m@ d%%ﬂﬁt\é%lﬂ?gﬁ;‘ﬁ}@%%Pr&c?(i“r%t‘cﬁuaf? " %@Q&?ﬁ“ﬁﬂn or an climination
tenperature is generally, but not limted to, from-20
Cto 40 Cand the reaction tine is fronl to 8 hours,
preferably the reaction is carried out at 0 C. ArAB
R30 RAO Rop VY HO d\) -x 74N, Ar A g 0 s _k HO
VINITf Ok". j/fr R P NR3@G2R40 Q@ o0 '41:)R



(2-1)(2-2) R=Rl, C(0O)RL, C(O0)NR7R8, S(0)R1

Schene 2 illustrates the procedure by whi ch conpounds
w@ooboraved a 20 (2-1) may be converted to conpoReESWNS/076731

formula (2-2) by treatnment with i socyanates of fornula

R1- NCO, id chlari f f I R1- C(,0).Cl Al kyl
o 55 Bt aempfie o BY P Rt AT, W nOTRI S
I ek @diet %sylafag{rﬁme!);bggt’r%m@as,%%wﬁgw%ggfe-nke.

pot assi um tert-butoxi de, potassiumhydroxide,
KHVDS, dhd tare ‘akiikased Moxy@ast usod hiwin, ygiesdd by dmxy igeaip

bt BB b SRR S 38 e BBt R e,
5t eRROTaed, tifat®fp-hilebELaste] PHdspisonkicAFo e, forleRadflcC. The

preferred reaction time is from5 to 20 hours. )
Al t er natlhe & “hydiexy prote¢imgezedr.” aowise liawsn, s¢ferfsde giatale

(RS RERE ] Khoh h LB B SRIRPHISH Ter i Bl
pr asdsded efachaseririag ShintAstidptbeddates| iATter 8gidtsontiétdNyrocedure(s)

Pyri di ne, DMAP and coupling agents such as but not
| i Hehydraxy nepsectinsoponn aggescribedner¢ip angy; heesslephvadp Fempgyed.

107 RFERE 1) R0t g Wt e B e AR T 1

at Gaedrenpeé Pt uvle Wutg ir@bctEet(@ro8fs i@ Quadnit Senthesis t3rd ndition, John

(2T Sme b L ofr wAPh S ion Y Gma FrptiChge edups nclude
t eBEﬁz%wXXIkaI‘BBIIl%! 4 8 RFJRRRAN Sy Brbb RS, PHESESSBzPbx frarbonyl, 4-

pal | adi um cat dal yst and a phosphine additive to give
al methostyhenzgloxpearbenyl, methoSverbionyle tareblitax yesrbohyl,

1 O DR, P T RO 05 SRR >

Sc bﬁf@tiﬁrlﬁfgﬁf)eﬂ@ﬂ?ca@lﬁodyh AR 180} @rbvat halsloRfcarbonyl, acetyl,
preparin chenme 3 4

' O,NHé 3-33-4 o Conpound 3-1 can be
iyt cMarpacsbikgBinerogcaylumatoxyaseidighoppxyacetyl, benzoyl,
S

co
Coek L T PR G AR o RGP 3R S propeny

coBhnh¢tayl- Anbiitbeyleal bil, lhzyl Opdk6OES thiexybdnzz4di plasnk BnetAyle
resulting biaryl 3-3 can be converted to th i
20 G RS BHAIRY | Fr sy sediral A3 e H ] SRy e maghyl.

an ] i ari -
B RAS R, 25 AATDAox FRERY], 22 Gy BHAAR Binetoyl
me hizdimakbsubfongt, pandabluatesnfomyl} teimptnyadilyl gricthy BO@, triiopropylsilyl,

A2 EOAEA S S e b PG e
pr @&&ﬁt(@@ YOO HEh A8 $BE Br AF0NEBOS, damdﬁgfémymkn@ms or-

or N-hydroxysucci nimde’in an organic solvent Such as
255a88bhitrile, THF, DMF and the |ikes or conbination

there o The resul ti al kyl at e r oduc, S

Subst i ¢ drsh RO B Lalhel rBRET b Bavapy e

chhatédel #ah R Y pradithe o, alasmrdnbod:, 20dl&ding benzoyl,

coupled with an acetylinic noiety in the present of a

pakfidi wHpohylsibir Eisthykdlyt meihoxamiethyl spape.dapeiample.

condi ti ‘ i »4- i [ t .

reacti ng Tt BEoY B AIBRUNM b Bt 1V Homotery
30 cogmmiprichidk # knowprie stenirt tofchangartht physacictieraidah) amdhddCe the

Nbgg&H,or p-tolueEe sul phoni.c acid and the |ikes. All )

r ePY el proferticg oha Paiet diygdn ALRNIIFNTMANKRET DQYETipg AT Pasking

co I '

oo gD L are Sl TR PRl e ARy flofiug group o

15dpdciribed hgreinmolisn b ngpablst ofretertingrbaodo hydroap gtaupah sjvo.

b s 2R Sl B B et o oG LR emern

publ i cati ons. Exanples The conmpounds and processes of
the present invention will 4be better 20 understood in
connection with the foll owi ng exanpl es, which are
intended as an illustration only and not limting of

t he scope of the invention. Various changes and

o s N a o .




EtOH, -30--10CI-c To a m xture of I-a (1.024g, 1.378
mmol ) and 045- (4- am not hi azol - 2-y1) -
WER00a73922- yl met hy Thydr oxyl am ne (1-b, 306 ng, PAT/BFB08/076731
mml) in ethanol (17 nL) was dropwi se added 1N-HCl aq.
: C

Zglévotalﬁ ofp; L I ” 15 beév%eﬁmceutlcal
Wi ‘SBlGh@é%PVQRlYﬂe eM@Fc%l bglggér ke N%S’m{i Yogohy a
sol uti on , water (50 L) and brlne

s u c cessilhektegm ‘Ehenmpt@imtmg Eeoper” a&alsecblhqrem, (elﬂasz 804 labile

fil d d to.d Th d
e SRR BRR B et i SO o 08 e L et
5 ac gh@iged featlidhy! du@gg@?ﬁtﬁeﬁ&prabéd@rdsh Aftdrkdig s‘(}ﬁﬁ@t‘i&ﬁb’iﬁcedure(s)

l-c as a pale y oam . VE:
( Vi) anging plptecgmgFgrq]pras describpd @erelrgmag be gei@ctgzelylrgglozqed Amino

128,388 s P B ity T e o
31PA;. M9Wayts, 280t&1;t1v24}r3ups21{i Grgatﬂa S9nthddis, Brd 2ditibn, Jdlin Wiley &

14.7, 14.2, 12 npound 2 Step. 2a:
i | Senspeay W%@?%)ofExmnp&:S of zmlt}mpm@cti@ #ioBPy inghige, but arc not

04

104 RS 38 Bnddo fphiiry- B SR PhmNoR cBAb By kAR, and
vvaﬂledrkn:pvm se added 1IN-HCl (0.27 L) at -4OC and
stirred_betwe 30C 5 gnd -10C for 30m n.
et § o Pt e kit T edts yondlipg L) E A ek fan be

S aﬂ%bﬁ%&gb@%otﬂl\gi‘ I'f'&-}%oﬁ&ll b P8 e(témrﬂi-)i ’su%%hﬁfon(réac@ﬂe)l R0H as a

brine successively. The organic |ayer was dried
( NaQ@@dghlhcf $ubs@tiueoln madtlm &vcwat @fobxamp@ r@r%entmvj@leavmg groups
I
15t( IEig}c? d::’?;) R/H— rng ?gd éodo %OQS %ulr%gw efsfer égﬁoqpls s&cﬁ as rnesylate
Pr esyRUS |bbbs9mea hogdatvasd penikti 8@ RyloRPetIHS: Jueh af Atsky,

a pure E-isomer, which was di ssol ved in nethanol (3
wL)rlﬂll@émce‘@?(Y%d:ﬂfedrkeB hours to renpve 15 2'-0Ac

Compound 5 S0 FRETELERAR AyRS bt RIS bl fphigssSi
13GrMbdRd MIS)lmufb foiotiog 00p 6 ddB4AGHOLT0. 4, 1683,

161.9, 154.1, 147.5, 20 le 3 l-a 5111-b To a
2050l uti of ]terrn faprotic 'solvent," as uggd herein, refers to a solvent that is

0424 6 ):

Pl InBRRY i ackrid)jrc. HoR Qg ik dFE o EL G
ad deth2NowGre (&. lﬂnitdd)tod’(yd@@adnnhs,siuch nebkexfaoe afd twiluene, for
Then, ed to .the eact i
SRl el i Ry drafRons. BToh ot Srrgd e e

Th BthiyRae tth®Hde, chloroform, and the like, heterocyclic compounds, such as, for

25  example, tetrahydrofuran and N-methylpyrrolidinone, and ethers such as diethyl
ether, bis-methoxymethyl ether. Such compounds are well known to those skilled in
the art, and it will be obvious to those skilled in the art that individual solvents or
mixtures thereof may be preferred for specific compounds and reaction conditions,
depending upon such factors as the solubility of reagents, reactivity of reagents and

30 preferred temperature ranges, for example. Further discussions of aprotic solvents
may be found in organic chemistry textbooks or in specialized monographs, for

example: Organic Solvents Physical Properties and Methods of Purification, 4th ed.,

edited by John A. Riddick et al., Vol. 11, in the Techniques of Chemistry Series,
John Wiley & Sons, NY, 1986.
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10 was quenched by addition of saturated aqueous
NaHCO3sol uti on and extracted wwth CH2A 2 (3 x 70 nl).

wabh@omys ned organic | ayer was washed wi th brPeEDS2008/076731

dried (Na2SO4), filtered and evaporated to dryness

The cru commpound s,purlf ed by Ilca

chr onat %SF LRy PERH G NsHb62a Vet eanfeaﬁ‘é ‘t’eélt é\%@m&S to
t h rdvﬁdel zﬁoﬁ)ﬁm%'lpgs dd Alccghoﬁ ]foiséga}nlﬁ’é n@etﬂ\ﬁ'oi %tﬂaﬁ@ﬂ‘propanol

Co lfqopmpdnd bm@a@gnmm FPHEIMMSZSJ@B/SOIWSWB mel \mlbk@own to those
sol u

o- el PS5 . i vl bs arviows g e et iy e e el

5 (4s@vertDbr RixtHiiRs therdof nkalydd @f@rr@&-}‘or% stifidorhgouddVh@dlreaction

20 nmL, 20 mmol) was charged bridged etone I'V-a (3.30
g, cqnchtlmmdgpeadlng ppocsuchiHactpisyes @heeswmlltytqf reaggntgreactyity of

e tr d
e s T BT BAoF BAGTCH Rhg pHb GElLL o
we pmtm@lmtsrmmb@fouﬁ& th hxrgame chetiserdl tdxiNebRO8} inaupdcialized
evapor at ed. The resi ue was chrormt ographed (silica,

heRMresrap Ef‘eme@mpk? R apsrticy and,Methods of
3
10 ( Paﬁgg%tlo eﬂs e n@( %ﬁﬂhﬁ% gzr Cr%n )%Or&l :% Hvlva IM? e(cll':rﬁ ¢s of

20

25

30

seM@HoHPM@Idy&SbﬁgMH%6ng pure E-isomer.

10 Step 4 | V-b4_A.sol uti t he co ng.from

Sep anCORpinYgN™ phe ARy E Tt e SOREY Bt RS Sption are
fo 6n1§z3th$’s%%e§t rB&iah %ebt%hHQtl&lV&%Pd‘b?é &ﬁ’n dad rT'h% @erh{} sgalb‘i'ee’ as
15 the title conpound 4 (520 ng, 10 SI)

m esedgmmlegef%ﬂd)eempﬁamwﬂneh:wssss st@llzt@ESuﬁ"lcwllBtb atlow
ig%a?}hfai jC %nd \X%gﬁ g?auf%%g' 816 1&%&1‘1@1 df t%%go po}@ﬁgor d7%1f§01ent
75 pbriod/ df time 03be2usefid fék thd gur%osez Qlethile®Berin (@% Zherﬁ&u‘ﬂc or
62.8, 50.7, 46.2, 40.5, 38.8, 37.2, 28.8, 25.3, 23.

21 pwphylctic adrginstratign ® a subjert). 20 14. 1, 13..6, 13.0.

Exanpl e TRe synthecg?iga%gﬁlgoénds can be separated from a reaction mixture and
further purified by a method such as column chromatography, high pressure liquid
chromatography, or recrystallization. As can be appreciated by the skilled artisan,
further methods of synthesizing the compounds of the formulae herein will be
evident to those of ordinary skill in the art. Additionally, the various synthetic steps
may be performed in an alternate sequence or order to give the desired compounds.
Synthetic chemistry transformations and protecting group methodologies (protection
and deprotection) useful in synthesizing the compounds described herein are known
in the art and include, for example, those such as described in R. Larock,

Comprehensive Organic Transformations, VCH Publishers (1989); T.W. Greene and

P.G.M. Wuts, Protective Groups in Organic Synthesis, 2d. Ed., John Wiley and Sons

(1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis,

John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for

Organic Synthesis, John Wiley and Sons (1995), and subsequent editions thereof.

The term “subject” as used herein refers to an animal. Preferably the animal
is a mammal. More preferably the mammal is a human. A subject also refers to, for

example, dogs, cats, horses, cows, pigs, guinea pigs, fish, birds and the like.

45



5 Step 5a: H2N-4L. --. BOC20/ NaHCO3 H2N-GN "' NH2
D oxane-water V-a A m xture of

W@2(405407#23Am not hi azol - 2-y1) - pyri di n- 2- yl net hyl PeTys200%§76731
lam ne (b, 31.54 mml) in dioxane-water (1:1, 316 nl)

was cooled to 0C.., Sadi.um bi carbonate (. , 37.85 )
mol ) aer S BOEPAHMY @ ﬁa%mmn@ﬁ gay @%m?giﬁiwé%y%f@e%geappmpm
Td dartishanRs & é’rﬁﬂaﬂceas%fécﬁ% blofskidl pfogemes esmﬁ wdwﬁ&tlt)ﬁg are

hrs. The solid was Itered through a fritted
f ulnein ins lgdindindy melnéfr th(o Sﬁovvhig)l izgrehsd foloé@glcai pemmiunn into a

for.ov rOVI

(oEsay Pidadtih iR @Y Plhoucelhit CoR R SR e ons svem.
5t henchddsé bal EVM@SH]E}U ihdrbRd s¥ubilitpid d1os ARhinBahEGbY injection,

chr omat ogr aphy usi ng 0-7% et hanol (0.5N ammoni a

15elertrastaladism andrdtehiateefecxertioni de to afford the title

et TSl fekods el AR R AR o

5b and)thus glve rls): l%lfha'htlB%rs, N abterebimidrdNan d\p th30SEktAdisbriibit Ef3fms that
N, BOC H 20 V-c To a mxture of BOC
L- a}aarherﬁi@ﬁ{lqcagn By OMOH%WVGOWBH@%@S - o0 (D)5 el (P)- or

O an t}:ﬁéﬁrﬁrb %?gg O@g(é % gg)egﬁ?—M$ it %"Inclad@algmrrﬁé)%ﬁble

pouﬂonm:ns ws sell as theooardnenped apticady gock &)t'ms r @pltlcfad) so@rs may be

m n. itional 0.1 equival ent of BOC L-al ani ne
R O O et SO e R B £t T UTSoraty PO PSS,

ThaedceiBed hmevﬁsoﬂ’ekdﬂfﬁ ti¥ faBerhR ORIX ARYY. TRE BlsBluBioh t80be carried
m.), washed w th saturated aqueous sodi um bi carbonat e
sobutindhe pr@enet pf a wadlying %@nhby Chlro)mabcrgrmély OF fver r@pe@mdu C

Ia er  Yas dri and. eva

5 oo tSbeliet pERy IRESR inuiand R s B oR YRR Elfrlofip o
chiRatiage@ e ¥gi MgtHr 5&8(‘ﬂsﬁﬁe§élﬂdu%%§cﬂ&t@on1; Qi b& R ES Jacques,
to glvethetltlﬁe orrpounch( ng, 69% as a pale

rldolm WIRE &S 98 1). When

A0y S i 5848 0 oy dBgaion
28 oBoth@Bechierd 8f GeomikhriSisymnbaty, And MIBRGpttifibd éthswovisd, iitds

ofVc 296 nmet hy] ene chloride (4 nL
20 ypént %‘6’8& dbpt thy @@pw@%\m@@dmﬁ i it ¢ @W@%&éﬂﬁlo@%%(z‘?roc”( Zﬁnd

ML b2 AN Gsohdrd." EfeRise! AP {BTIPR A e HRb niltelﬂfed td B@ included. The

reaction was evaporated in vacuo, dissolve
nebbnyﬂigmmomiﬁfcany darboB-caibpn dndblebamrbamee]dng lnermaam snelected for

re eated o The res s di ssol ve t hano
CBRRREneCHgY Ba Pt iendedip ATy BarkCily cRuTuiifgr ynless
Waﬁleateﬁes@l sta@est s ﬁ%@%h%%h@b%l% bR bi ORbYM- ﬁ&e@%m double
owed to warmto OC for 40 mn. After bein
25¢ obb@%dqmcteéa@tramdm hetictras| frdns napy(RZing)rnyes agdidede Dgthe two in
the reaction and slowy allowed to warmto 0OC for
20APHPTOPRE e act i on was diluted with CH2d 2 (50 nm),

washed WstiRedBdrbinathe deratltattacs Qe allfNabE HetiOM’ @cfers to those
solution (2 x10 water (5 nmL) and brine

susdssuhigh pig, withia tZw eonE Of ﬁ@ylérm%@al ihdgagnt, Ngigabtfor use in
fil,
s SR TR A B OB L Ryl et

30 pr épizdtidvhi skerRPrddpbisclast nige 151&%11&‘2ﬁb&ﬁdenhlﬁatemlﬂDmMasonable

aqueo s ammoni um acet ate solutiqgn as a nobi| e pha
af PERIUAISH L. Eheegtsnticaphiascenishle ﬁﬁﬁsgmefv?%ls ca. For
di SRahMEXk M. B&L i pharthGRL iRk le sal i
te%‘per%l;égée for ggé?ﬁoﬁirgic g?l%%eava ggrué?ej%g%tﬁgsa frn detail in
t i 1] Rhacoagotica SsichCes; 6&221-h¥(1995% Bhﬁesaltsvxmlsetlappe)re@m atu

pal.e .yel | oam. Ms:. (E 976, 2. Sl )
b sty i bRS ioR Bl e (S BRMS FOmgowdtss Of thgingon: or
187.6, 177.1, 174.0, 165.0, 164.8, 15 Exanple 6: The
title conpound was preparedéaccording to the

procedures of Exanple 5 replacing Boc-L-alanine with
Boc-L-l eucine. Spectral data for: N'BOCH




25Ms; (ESI) mz (M+H) 536. 2. 13C NWR (in CD30D): 6
173.8, 162.4, 159.2, 150.0, 147.2, 135.7, 130.3,

wda20096759204. 2, 82.5, 80.9, 79.2, 55.0, 42.5, 2BCOPS2008/076731
287 26. 2, 237 22.2. Spectral data for the title

( i ﬁ I%%ﬂg?)y TRACHHS ﬂkpﬁs%gﬂsq funfgé f%s%%cgble Qw%%%c%xamples

16§f gharljﬂﬁée&cal &%e@abl% @&hgde @%r@not]lﬁ%téd tolﬂtﬁltgxlc acid addition
, 128.2,1 10.0,104.1, 102

80534ts ar@sdtts of 8n Brnnmegreup fomed veo. 1ﬁ9rg6610(amd6 Bucm asaﬁfdﬁ)chlorlc
53.9

Y a%ld léyiirgzlbro% %01d Zpégst?floEi amgﬂﬁfzmc ac%@gﬁ,&ﬁé %1})1@ afbd or "with

5 St @af acids sheh acktié-aciRmaISRRICRP WrtariRacild; cititeacid, 1dc@obionic
conpound 7a was prepared accordlng to the procedure

deseifli peainjopoiher fpﬁlép@raﬁtdl @pyoring-athqrexethgsisaised ingheprt such as

S0 SO R AR g i

12, dipatkbal@inale] 5scl)rba&2 aépartZﬁé Benzd®3ubona?d bonzoate, bisulfate,
PCT/ us2008/ 076731, 157. 0, 153. 150.9, 28.4, 18.1. R=
s Bpratsp Prtyratpsapphprgtcs %ﬁmﬁwl@&%ﬁa@%ﬁee%#%ntanepropwnate

ac t r [
10 pr g aﬁrijda?tH ?tg n&ba%a?sa?&é) %ﬁ{iﬁé&gf&iﬁ%;é ’e%pﬂg%) " fﬂ]l?/]%l;ﬁ? I‘:ggiC)Oheptonate’
r r glyzel(olsfhthi)ph%ﬁglﬁcotﬁtee peritsubntd, [Biptandite Sicxpnadite, hRetrolid)dide 2-

! b bt S ReR GaR 1 the; s s SRTAE, TRy mglcatt, hilonae,

&Ewgﬁzﬂp@dh@sﬁ’ongt% €2n, halé@sul@(ﬁlﬁw nfcﬁhhite (ﬂwfﬂ} oqgaﬁe ‘bxal:h?ec
In
16@almitates pamoate, pectlnate persulfate 3 phenylproplonate phosphate plcrate

15  pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-
toluenesulfonate, undecanoate, valerate salts, and the like. Representative alkali or
alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesium,
and the like. Further pharmaceutically acceptable salts include, when appropriate,
nontoxic ammonium, quaternary ammonium, and amine cations formed using

20  counterions such as halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, alkyl
having from 1 to 6 carbon atoms, sulfonate and aryl sulfonate.

As used herein, the term "pharmaceutically acceptable ester” refers to esters
which hydrolyze in vivo and include those that break down readily in the human
body to leave the parent compound or a salt thereof. Suitable ester groups include,

25  for example, those derived from pharmaceutically acceptable aliphatic carboxylic
acids, particularly alkanoic, alkenoic, cycloalkanoic and alkanedioic acids, in which
cach alkyl or alkenyl moiety advantageously has not more than 6 carbon atoms.
Examples of particular esters include, but are not limited to, formates, acetates,
propionates, butyrates, acrylates and ethylsuccinates.

30 The term “pharmaceutically acceptable prodrugs” as used herein refers to
those prodrugs of the compounds of the present invention which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of
humans and lower animals with undue toxicity, irritation, allergic response, and the

like, commensurate with a reasonable benefit/risk ratio, and effective for their
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149.8, 139.5, 119.0, 115.9, 114.5, 104.2, 99.8, 72.2,
70.6, 69.9, 66.1, 63.1, 62.6, 51.6, 41.3, 28.4, 24.6,

wQ2004/07933 2, 21.8, 21.5, 20.9. Step 8b 20 ReCT/US2008/076731
| sopropyl: The title conmpound 8 (R= isopropyl) was

pr epar according to the procedure descrihed on the

pr gﬁ%ﬁ(’?ﬂ b a el a?@&%mrtefl ic &y whgre p&@lﬁe,@éﬁ% Fqpopnds of

( Mittd) prd @4 BinRention] BlroIMB! (ds s Edrdh nfiand @ eofhpo@liPwRich is

187. 5p, 177.2, 174.9, 168.5, 165.0, 164.8, 1%4. 9,

154orivertilgd irQyiva b9 ng:tabbBe n&and (eoe. Oy hyd®1Bis) 1d 4 cénpound of
3.,79.7, . 76.6 1, .02.2, 70.6,

oo 8Ha Lo rgdh formspgrodsgsgle o ingf af 6 %sfinnl
5 37 dfscusddd i BéRiglard2@d4, Désigrlef BddRigs, Ms&icrd 3985); Redder, ct al.
> (ed.), Methods in Enzymology, vol. 4, Academic Press (1985); Krogsgaard-Larsen,
et al., (ed). "Design and Application of Prodrugs, Textbook of Drug Design and
Development, Chapter 5, 113-191 (1991); Bundgaard, et al., Journal of Drug Deliver
Reviews, 8:1-38(1992); Bundgaard, J. of Pharmaceutical Sciences, 77:285 et seq.
10  (1988); Higuchi and Stella (eds.) Prodrugs as Novel Drug Delivery Systems,
American Chemical Society (1975); and Bernard Testa & Joachim Mayer,
“Hydrolysis In Drug And Prodrug Metabolism: Chemistry, Biochemistry And
Enzymology,” John Wiley and Sons, Ltd. (2002).
The present invention also relates to solvates of the compounds of the
15  invention, for example hydrates.

This invention also encompasses pharmaceutical compositions containing,
and methods of treating bacterial infections through administering, pharmaceutically
acceptable prodrugs of compounds of the formula I. For example, compounds of
formula I having free amino, amido, hydroxy or carboxylic groups can be converted

20  into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a
polypeptide chain of two or more (e.g., two, three or four) amino acid residues is
covalently joined through an amide or ester bond to a free amino, hydroxy or
carboxylic acid group of compounds of formula I. The amino acid residues include
but are not limited to the 20 naturally occurring amino acids commonly designated

25 by three letter symbols and also includes 4-hydroxyproline, hydroxyysine,
demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine, gamma-
aminobutyric acid, citrulline, homocysteine, homoserine, ornithine and methionine
sulfone. Additional types of prodrugs are also encompassed. For instance, free
carboxyl groups can be derivatized as amides or alkyl esters. Free hydroxy groups

30 may be derivatized using groups including but not limited to hemisuccinates, ethyl
succinate, phosphate esters, dimethylaminoacetates, and
phosphoryloxymethyloxycarbonyls, as outlined in Advanced Drug Delivery
Reviews, 1996, 19, 115. Carbamate prodrugs of hydroxy and amino groups are also

included, as are carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy
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2) MeOH O 1-c9a 10To a m xture of I-c (1.1g, 1.16

mmol ) and 10% di benzyl phosphoryl chloride (1.45 nL) in
wao edogeme2as added triethylamne (0.3 nL) and PCT/US2008/076731

N, Ndi met hyl am nopyri di ne (DVAP, 5 ng). The reaction

m xture S heated at 50C for 16 ti S

di BIRUeY letvetEpHgn o @?:éif%yegre% chy GHIRE it acy vy ety

satiheAhGkr&s %ke&gz? mg_l%‘aﬁ 'nk’d?‘ R maBARgEL oﬁ%ﬂbﬁl‘y%ﬁb&%utéd Wth

m.), water and 'brine. "The organic |l ayer was

dr gedipé mﬂ@@ﬂg butfniof hmtte«li teaetbicresmproraad earbpwylir acnk8mctionalitics,

Th ified.b
hBE RIS Bl s Rt i R IR Rl e g alsp e
5t henddphRsRA0PYéBh@M MhRAHEt aré dd4riBBU 1n1J5Meda€hé\mYﬁid6OB\9 10.
foam ( VS: (ESIa1)l (M 1207.9. The resutlting foam
wasregi asinescag alsq h@@@ﬁaﬁmedaﬁ dmgdeisy sufgnamidgpeiopfipsphonamides.

te r h t t
R A e e
9a9thér, mhiidiie] @fbdXglié Rcadm)cuaﬁ@htﬂe@% pal | adu um on
car bon (10% Pd- C, 30 i n_ et hanol 23
degassed-sared h@rplmewnlﬁﬁ&%hqwtﬁe@gc&?@t@% he tuefm igterial infection(s)"
Vi gok d r

10}, SPHBL, AHAGEC IUEL 1AV ORGSR SR
( I\/bi‘d)toz”b@?ﬁfe&orﬁ)thﬂtpbeniﬁ) mamrﬂ'a:ls aﬁsmand birds af well as dlsorders

pho r ous chlorid 458 in
DB it R R i erb i Bcayons prialie oS bt
mTBfe)veht@d B?taaﬂﬁ ﬁﬁ@rl@iﬂ?ftﬁcﬂ%s Gdéh d¥lehe @Jm&ﬁnHQBf e Pdlent
dropw se added to the 15above
r eamenmn rﬁuo&uhaeteaal i0caoh adiprotedoainfpotionssing disprderhirelated to

After .b [al ed. i n_water

16 o BB BEHOBES T ahi e . FRARHT a0y i S
neutcdal eathghst §inddis scﬁdmdhmmedmmsde dtit- ﬁbr@@@ CHhaa,
10a (981 ng, 1.4 mml) was added, coo ed to -30C and
d| rrwt@uilmﬂaﬁ@ir togpfegden bogsﬁﬂé@mwwne@nm@enﬂyemqmﬂm

V\ﬁ%%?l\/‘?)ﬁ%&%??tgrr %I’e g&/\};ﬂylg{gqccusr %ﬁg%s, \Ag;%tronategkacggcus sSpp,

-1 GEPSMutibmSﬁasmpp N@hdronighiy, ﬂ‘le[lmaﬁd thver, and zlohdridChephbitiS related
was added and sl oWy allowd to warmup to 0C for
20 3otqﬁnﬁect1% Yrséfaeiopwuwgog?é% Capynpdang, Oatiaptagocct, Clostridium
co t
oD G G A ARl L R R 0t
wh nﬂbctxmsbyd\dycdplaa%avmtehmﬁﬂﬁe F{Eégumiellmpnuﬁmpg;ul@ St‘ﬁ@)‘%coccus

WBB?H%E%S F]?Smaggé’stlﬁ%ﬁl\%z% 8?58%%' g 0%%3 I?I%gmphcated
rri §k1(1 Mﬁh"ﬁof@ fsue 1nf$&1d%)§ adm&&s@s]and osteééygﬁt?sp aﬁ@pue@[ﬁﬂé}aﬂfe{zer

Ac LO-NH 2 | HOO" H2NXI -
25 Et m—lated)@x mfecaon thStapmloams aurms aomlmtp@ﬁltm stahleylococci (i.c.,

e SRR Bt o5y s o, s 5ok

m"@f&up@t @Gnm%ﬂa%dl@ﬁy gtcptdcbid), FiritaRs stedpoddbeid@esinebacterium
ketone | a was added as a solid in one portion, the

m sierur logigliuge spi- < Rartoneliimaneeiperugeempligasnd Bpterrary tract
t
SaREERES RGO ANBE STHERARR IOt RS pryihrits
30 CHB@I 2ergixajs; aﬂ@&lﬁ&dlwmrimnbﬂtedtﬁseaﬁ'd?s&ehte@aﬁ lifettayely Glsmydia
concent rated to dry ness The resi due was lﬁur i fied on

si (RERPTRRYS: egrmonhis dusregnhtcpgraphpal v Hepapiesma Besglyticum,
ac %I' RB&cHA g@ﬁ‘&%@e LOxiftldf RhGs Q’Qgte?got i g&%frb%f gg'sd hurRhs ng@@d

titl e conp ha’as a m xture o ed oxl
( Eb@isonibg m)d TvSr slidS! syndrome), Mt Ijro9B1A 65. and \C stidiptaCocci; ulcers

S€ ?ealarltgcti to Mfection by Helicobacter pylori; systemic febrile syndromes related to
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2). MeOH, mcrowave 100C The E, Z m xture fromstep

Ila was separated by HPLC to give 172 ng of 5 E-isoner
w@nw9IA7s9ey) of Z-isonmer. The E-isoner (172 ny) MEBUS2008/076731

m crowaved in MeOH (10 ni) at 100C for 12 min. The

reacti on solution was concentrated to dryness, th .
rg&fw@mm%q%lvﬁs?ur@flrl% 0 af‘éa%rﬁjﬁaaeg}oolvfeag% g Borreic
Ui bli&deARAWAint dvitiL 6 r B, A% AURRVIHRLEME ¥ HrtktioNBy C.
(ESI)” m'z (MrH) 889.74. 1013C NWVR (in CDCl 3) 6: 205. 1,

20#raghoniBiz, 18, gan@arheac] 60aurgus1 SGepmosRess. pyogents, H. influenzae,
103,5,,99.5 97.9.. 79,5 76.3, .73.4. 41 0. 40. 1.0
2405 PIsgiit b 3ibehind 2y Ryebacii B! psmppresRe dfoske

5 Wek&atbd ePafedor 66 MetoBgcttPurh AGiuR!, Of SHbBSt@Tune KBRS are;
1-11 and that of US 6878691. Table 6 M5 Sel ect ed

Ex anjrosniaritiyrehatedpornfectipe by S@mpy pbagieticiuabonteytingl pipgnzoa

o ot REAAEL G P EoRry E TRy o lnic ik (R o
184nfBstiochbl. viriddB 8trbptococci; ptfsthtdht cdifpth. r2latcligd idectivhbyBordetella

138.6, . 111.1, 110.4,. 103.9 %99. 5, 97. 9f)_, 79.5,
12 PEEIRSIS) gasgaﬁgqcnqs\mlgyw infection by Clostridium perfringens or

10  Bacteroides spp.; Skin infection by S. aureus, Propionibacterium acne;
atherosclerosis related to infection by Helicobacter pylori or Chlamydia
pneumoniace; or the like.

Bacterial infections and protozoa infections and disorders related to such
infections that may be treated or prevented in animals include, but are not limited to,

15  the following: bovine respiratory disease related to infection by P. haemolytica., P.
multocida, Mycoplasma bovis, or Bordetella spp.; cow enteric disease related to
infection by E. coli or protozoa (i.e., coccidia, cryptosporidia, etc.), dairy cow
mastitis related to infection by S. aureus, S. uberis, S. agalactiae, S. dysgalactiae,
Klebsiella spp., Corynebacterium, or Enterococcus spp.; swine respiratory disease

20  related to infection by A. pleuropneumoniae., P. multocida, or Mycoplasma spp.;
swine enteric disease related to infection by E. coli, Lawsonia intracellularis,
Salmonella spp., or Serpulina hyodyisinteriae; cow footrot related to infection by
Fusobacterium spp.; cow metritis related to infection by E. coli; cow hairy warts
related to Infection by Fusobacterium necrophorum or Bacteroides nodosus; cow

25  pink-eye related to infection by Moraxella bovis, cow premature abortion related to
infection by protozoa (i.e. neosporium); urinary tract infection in dogs and cats
related to infection by E. coli; skin and soft tissue infections in dogs and cats related
to infection by S. epidermidis, S. intermedius, coagulase neg. Staphylococcus or P.
multocida; and dental or mouth infections in dogs and oats related to infection by

30  Alcaligenes spp., Bacteroides spp., Clostridium spp., Enterobacter spp.,
Eubacterium spp., Peptostreptococcus spp., Porphfyromonas spp., Campylobacter
spp., Actinomyces spp., Erysipelothrix spp., Rhodococcus spp., Trypanosoma spp.,
Plasmodium spp., Babesia spp., Toxoplasma spp., Pneumocystis spp., Leishmania

spp., and Trichomonas spp. or Prevotella spp. Other bacterial infections and
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(Antimicrobial Therapy, Inc., 1996).

Antibacterial Activity

Susceptibility tests can be used to quantitatively measure the in vitro activity
of an antimicrobial agent against a given bacterial isolate. Compounds are tested for
in vitro antibacterial activity by a micro-dilution method. Minimal Inhibitory
Concentration (MIC) is determined in 96 well microtiter plates utilizing the
appropriate broth medium for the observed bacterial isolates. Antimicrobial agents
are serially diluted (2-fold) in DMSO to produce a concentration range from about
64 ug/ml to about 0.03 pug/ml. The diluted compounds (2 ul/well) are then
transferred into sterile, uninoculated medium (0.2 mL) by use of a 96 fixed tip-
pipetting station. The inoculum for each bacterial strain is standardized to
approximately 5 x 10° CFU/mL by optical comparison to a 0.5 McFarland turbidity
standard. The plates are inoculated with 10 ul/well of adjusted bacterial inoculum.
The 96 well plates are covered and incubated at 35 +/- 2'C for 24 hours in ambient
air environment. Following incubation, plate wells are visually examined by Optical
Density measurement for the presence of growth (turbidity). The lowest
concentration of an antimicrobial agent at which no visible growth occurs is defined
as the MIC. The compounds of the invention generally demonstrated an MIC in the
range from about 64 ug/ml to about 0.03 pg/ml.

All in vitro testing follows the guidelines described in the Approved
Standards M7-A7 protocol, published by the Clinical Laboratory Standards Institute
(CLSD).

The invention further provides compositions and methods of treating patients
suffering from an inflammatory condition comprising administering to a patient in
need thereof, a therapeutically effective amount of at least one compound of the
invention. Specific examples of inflammatory conditions treatable according to the
invention include, but are not limited to, scleritis; epi-scleritis; allergic
conjunctivitis; pulmonary inflammatory diseases, particularly cystic fibrosis (CF),

asthma, chronic obstructive pulmonary disease (COPD), allergic bronchopulmonary
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76 8 15‘ he 1nvent10n further prov1des composmons and methods for 1) prophylactic

treatment of those patients susceptible to the symptoms CF including pulmonary
5 infection and inflammation associated with CF, ii) treatment at the initial onset of
symptoms of pulmonary infection and inflammation associated with CF, and iii)
treatment of ongoing or relapsing symptoms of infection and inflammation
associated with CF. In accordance with the invention a compound according to any
one of compounds of the invention, is administered to a patient in need of treatment
10  for CF, in amount sufficient to prevent, diminish or eradicate symptoms of CF

including chronic pulmonary inflammation and infection.

Pharmaceutical Compositions

The pharmaceutical compositions of the present invention comprise a
15  therapeutically effective amount of a compound of the present invention formulated
together with one or more pharmaceutically acceptable carriers or excipients.

As used herein, the term "pharmaceutically acceptable carrier or excipient”
means a non-toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating
material or formulation auxiliary of any type. Some examples of materials which

20  can serve as pharmaceutically acceptable carriers are sugars such as lactose, glucose
and sucrose; starches such as corn starch and potato starch; cellulose and its
derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil, safflower oil, sesame oil,

25  olive oil, corn oil and soybean oil; glycols such as propylene glycol; esters such as
cthyl oleate and ethyl laurate; agar; buffering agents such as magnesium hydroxide
and aluminun hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's
solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic
compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well

30 as coloring agents, releasing agents, coating agents, sweetening, flavoring and
perfuming agents, preservatives and antioxidants can also be present in the
composition, according to the judgment of the formulator.

The pharmaceutical compositions of this invention may be administered

orally, parenterally, by inhalation spray, topically, rectally, nasally, buccally,
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15‘011? \géhicles. In some cases, the pH of the formulation may be adjusted with
pharmaceutically acceptable acids, bases or buffers to enhance the stability of the
formulated compound or its delivery form. The term parenteral as used herein
includes subcutaneous, intracutancous, intravenous, intramuscular, intraarticular,
intraarterial, intrasynovial, intrasternal, intrathecal, intralesional and intracranial
injection or infusion techniques.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In
addition to the active compounds, the liquid dosage forms may contain inert diluents
commonly used in the art such as, for example, water or other solvents, solubilizing
agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate,
ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene
glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ,
olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene
glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides inert
diluents, the oral compositions can also include adjuvants such as wetting agents,
emulsifying and suspending agents, sweetening, flavoring, and perfuming agents.

Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions, may be formulated according to the known art using suitable dispersing
or wetting agents and suspending agents. The sterile injectable preparation may also
be a sterile injectable solution, suspension or emulsion in a nontoxic parenterally
acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that may be employed are water, Ringer's
solution, U.S.P. and isotonic sodium chloride solution. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending medium. For this purpose
any bland fixed oil can be employed including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid are used in the preparation of injectables.

The injectable formulations can be sterilized, for example, by filtration
through a bacterial-retaining filter, or by incorporating sterilizing agents in the form
of sterile solid compositions which can be dissolved or dispersed in sterile water or

other sterile injectable medium prior to use.
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19 w51fh pjogr §v’ater solubility. The rate of absorption of the drug then depends upon its

rate of dissolution, which, in turn, may depend upon crystal size and crystalline
form. Alternatively, delayed absorption of a parenterally administered drug form is
accomplished by dissolving or suspending the drug in an oil vehicle. Injectable
depot forms are made by forming microencapsule matrices of the drug in
biodegradable polymers such as polylactide-polyglycolide. Depending upon the
ratio of drug to polymer and the nature of the particular polymer employed, the rate
of drug release can be controlled. Examples of other biodegradable polymers
include poly(orthoesters) and poly(anhydrides). Depot injectable formulations are
also prepared by entrapping the drug in liposomes or microemulsions that are
compatible with body tissues.

Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixing the compounds of this invention
with suitable non-irritating excipients or carriers such as cocoa butter, polyethylene
glycol or a suppository wax which are solid at ambient temperature but liquid at
body temperature and therefore melt in the rectum or vaginal cavity and release the
active compound.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed
with at least one inert, pharmaceutically acceptable excipient or carrier such as
sodium citrate or dicalcium phosphate and/or: a) fillers or extenders such as
starches, lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for
example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone,
sucrose, and acacia, ¢) humectants such as glycerol, d) disintegrating agents such as
agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain silicates,
and sodium carbonate, ¢) solution retarding agents such as paraftin, f) absorption
accelerators such as quaternary ammonium compounds, g) wetting agents such as,
for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin
and bentonite clay, and 1) lubricants such as talc, calcium stearate, magnesium

stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In
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and hard-filled gelatin capsules using such excipients as lactose or milk sugar as
well as high molecular weight polyethylene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills, and granules can
be prepared with coatings and shells such as enteric coatings and other coatings well
known in the pharmaceutical formulating art. They may optionally contain
opacifying agents and can also be of a composition that they release the active
ingredient(s) only, or preferentially, in a certain part of the intestinal tract,
optionally, in a delayed manner. Examples of embedding compositions that can be
used include polymeric substances and waxes.

Dosage forms for topical or transdermal administration of a compound of
this invention include ointments, pastes, creams, lotions, gels, powders, solutions,
sprays, inhalants or patches. The active component is admixed under sterile
conditions with a pharmaceutically acceptable carrier and any needed preservatives
or buffers as may be required. Ophthalmic formulation, ear drops, eye ointments,
powders and solutions are also contemplated as being within the scope of this
invention.

The ointments, pastes, creams and gels may contain, in addition to an active
compound of this invention, excipients such as animal and vegetable fats, oils,
waxes, paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols,
silicones, bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.

Powders and sprays can contain, in addition to the compounds of this
invention, excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium
silicates and polyamide powder, or mixtures of these substances. Sprays can
additionally contain customary propellants such as chlorofluorohydrocarbons.

Transdermal patches have the added advantage of providing controlled
delivery of a compound to the body. Such dosage forms can be made by dissolving
or dispensing the compound in the proper medium. Absorption enhancers can also
be used to increase the flux of the compound across the skin. The rate can be
controlled by either providing a rate controlling membrane or by dispersing the

compound in a polymer matrix or gel.
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particulate forms of the active compound prepared for practicing the present
invention include particles of respirable size: that is, particles of a size sufficiently
small to pass through the mouth and larynx upon inhalation and into the bronchi and
alveoli of the lungs. Delivery of aerosolized therapeutics, particularly acrosolized
antibiotics, is known in the art (see, for example U.S. Pat. No. 5,767,068 to
VanDevanter et al., U.S. Pat. No. 5,508,269 to Smith et al., and WO 98/43,650 by
Montgomery, all of which are incorporated herein by reference). A discussion of
pulmonary delivery of antibiotics is also found in U.S. Pat. No. 6,014,969,
incorporated herein by reference.

According to the methods of treatment of the present invention, bacterial
infections, cystic fibrosis and inflammatory conditions are treated or prevented in a
patient such as a human or another animal by administering to the patient a
therapeutically effective amount of a compound of the invention, in such amounts
and for such time as is necessary to achieve the desired result.

By a "therapeutically effective amount" of a compound of the invention is
meant an amount of the compound which confers a therapeutic effect on the treated
subject, at a reasonable benefit/risk ratio applicable to any medical treatment.

The therapeutic effect may be objective (i.e., measurable by some test or
marker) or subjective (i.c., subject gives an indication of or feels an effect). An
effective amount of the compound described above may range from about 0.1
mg/Kg to about 500 mg/Kg, preferably from about 1 to about 50 mg/Kg. Effective
doses will also vary depending on route of administration, as well as the possibility
of co-usage with other agents. It will be understood, however, that the total daily
usage of the compounds and compositions of the present invention will be decided
by the attending physician within the scope of sound medical judgment. The
specific therapeutically effective dose level for any particular patient will depend
upon a variety of factors including the disorder being treated and the severity of the
disorder; the activity of the specific compound employed; the specific composition
employed; the age, body weight, general health, sex and diet of the patient; the time
of administration, route of administration, and rate of excretion of the specific

compound employed; the duration of the treatment; drugs used in combination or
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8. 4 25 The @t@l d@ﬂy@oge;l_ofzthe g_orgp@@ldg_ oﬂ_fhlsqmventlon administered to a
human or other animal in single or in divided doses can be in amounts, for example,
from 0.01 to 50 mg/kg body weight or more usually from 0.1 to 25 mg/kg body
weight. Single dose compositions may contain such amounts or submultiples
thereof to make up the daily dose. In general, treatment regimens according to the
present invention comprise administration to a patient in need of such treatment
from about 10 mg to about 1000 mg of the compound(s) of this invention per day in
single or multiple doses.

The compounds of the formulae described herein can, for example, be
administered by injection, intravenously, intraarterially, subdermally,
intraperitoneally, intramuscularly, or subcutancously; or orally, buccally, nasally,
transmucosally, topically, in an ophthalmic preparation, or by inhalation, with a
dosage ranging from about 0.1 to about 500 mg/kg of body weight, alternatively
dosages between 1 mg and 1000 mg/dose, every 4 to 120 hours, or according to the
requirements of the particular drug. The methods herein contemplate administration
of an effective amount of compound or compound composition to achieve the
desired or stated effect. Typically, the pharmaceutical compositions of this
invention will be administered from about 1 to about 6 times per day or
alternatively, as a continuous infusion. Such administration can be used as a chronic
or acute therapy. The amount of active ingredient that may be combined with
pharmaceutically exipients or carriers to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. A typical
preparation will contain from about 5% to about 95% active compound (w/w).
Alternatively, such preparations may contain from about 20% to about 80% active
compound.

Lower or higher doses than those recited above may be required. Specific
dosage and treatment regimens for any particular patient will depend upon a variety
of factors, including the activity of the specific compound employed, the age, body
weight, general health status, sex, diet, time of administration, rate of excretion, drug
combination, the severity and course of the disease, condition or symptoms, the
patient’s disposition to the disease, condition or symptoms, and the judgment of the

treating physician.
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necessary. Subsequently, the dosage or frequency of adrmmstratlon or both, may be
reduced, as a function of the symptoms, to a level at which the improved condition is

5 retained when the symptoms have been alleviated to the desired level. Patients may,
however, require intermittent treatment on a long-term basis upon any recurrence of
disease symptoms.

When the compositions of this invention comprise a combination of a
compound of the formulae described herein and one or more additional therapeutic

10  or prophylactic agents, both the compound and the additional agent should be
present at dosage levels of between about 1 to 100%, and more preferably between
about 5 to 95% of the dosage normally administered in a monotherapy regimen. The
additional agents may be administered separately, as part of a multiple dose
regimen, from the compounds of this invention. Alternatively, those agents may be

15  part of a single dosage form, mixed together with the compounds of this invention in
a single composition.

The pharmaceutical compositions of this invention can be administered
orally to fish by blending said pharmaceutical compositions into fish feed or said
pharmaceutical compositions may be dissolved in water in which infected fish are

20 placed, a method commonly referred to as a medicated bath. The dosage for the
treatment of fish differs depending upon the purpose of administration (prevention
or cure of disease) and type of administration, size and extent of infection of the fish
to be treated. Generally, a dosage of 5 - 1000 mg, preferably 20 - 100 mg, per kg of
body weight of fish may be administered per day, either at one time or divided into

25  several times. It will be recognized that the above-specified dosage is only a general
range which may be reduced or increased depending upon the age, body weight,
condition of disease, ctc. of the fish.

Unless otherwise defined, all technical and scientific terms used herein are
accorded the meaning commonly known to one of ordinary skill in the art. All

30 publications, patents, published patent applications, and other references mentioned

herein are hereby incorporated by reference in their entirety.

Abbreviations

58



205. 4, 205. 2, 184. 2, 165.1, 164. 9, 153. 9,1
45. 2, 140. 5, 138. 3,137. 2, 129. 1, 123. 9,

wda 1009/p75b@3t. 2, 99. 7, 98.1,90.8, 79.7,76.5, 7 25 110HCHUS2008/076731

10

15

20

25

30

I\IC(O)I\/E8733756736706699660632623413
40. 5, 38. 37.5,28.4 5
é*%bmaﬁoas vl rw @Pf%f H? the ﬁémwmg sypgetig gahepeg and

2,21. 4,
832 Xé}nlgﬂé 218. 4, 205.6,169.1, 168. 1, 164.1,153. 7,1
N-O i 4991462137213451204103394 H N

.7, 79. 4,A?EfOQaC?6>’18 75.9,74.6,73.3,70.5,6 27 N/ F
AcOH for acetic acid;
AIBN for azobisisobutyronitrile;
BINAP for 2,2’-bis(diphenylphosphino)-1,1’-binaphthyl;
Boc,0 for di-tert-butyl-dicarbonate;
Boc for #-butoxycarbonyl;
Bpoc for 1-methyl-1-(4-biphenylyl)ethyl carbonyl;
Bz for benzoyl;
Bn for benzyl;
BocNHOH for fert-butyl N-hydroxycarbamate;
t-BuOK for potassium tert-butoxide;
BusSnH for tributyltin hydride;
BOP for (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium
Hexafluorophosphate;
Brine for sodium chloride solution in water;
CDI for carbonyldiimidazole;
CH,Cl, for dichloromethane;
CHj; for methyl;
CH;CN for acetonitrile;
Cs,COs; for cesium carbonate;
CuCl for copper (I) chloride;
Cul for copper (I) iodide;
dba for dibenzylidene acetone;
dppb for diphenylphosphino butane;
DBU for 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DCC for N,N’-dicyclohexylcarbodiimide;
DEAD for dicthylazodicarboxylate;
DIAD for diisopropyl azodicarboxylate;
DIPEA or (i-Pr),EtN for N,N,-diisopropylethyl amine;

Dess-Martin periodinane for 1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-
benziodoxol-3-(1H)-one;

DMAP for 4-dimethylaminopyridine;
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205. 3, 184. 2, 166. 6, 158.9, 155. 5155. 3, 1

54. 4, 150NSQ 38 gy sylfoxdded, 108. 7, 10

0.5, 63 Peorts ey efonlylds >, 5, >
6, 24. 7, BDCfot N-B-dilnddhyldmthopfopI) I -ghHc£rbbdiidide! N H28
R NO) %%CQI%]CI for N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide
hydrochloride;
EtOAc for ethyl acetate;
EtOH for ethanol,
Et,0 for diethyl ether;
HATU for O-(7-azabenzotriazol-1-yl)-N,N,N’,N’ -tetramethyluronium
Hexafluorophosphate;
HCI for hydrogen chloride;
HOBT for 1-hydroxybenzotriazole;
K,COs for potassium carbonate;
n-BuLi for n-butyl lithium;
i-BuLi for i-butyl lithium;
t-BuLi for #-butyl lithium;
PhLi for phenyl lithium;
LDA for lithium diisopropylamide;
TMEDA for N,N,N’,N’-tetramethylethylenediamine;
LiTMP for lithium 2,2,6,6-tetramethylpiperidinate;
MeOH for methanol,
Mg for magnesium,;
MOM for methoxymethyl;
Ms for mesyl or -SO,-CH3;
Ms,0 for methanesulfonic anhydride or mesyl-anhydride;
NaN(TMS); for sodium bis(trimethylsilyl)amide;
NaCl for sodium chloride;
NaH for sodium hydride;
NaHCO; for sodium bicarbonate or sodium hydrogen carbonate;
Na,CO; sodium carbonate;

NaOH for sodium hydroxide;
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205. 36, 184. 3,176. 9, 165. 1, 164. 8, 163. 3,
161.7,159.4,154.4,147.8,135.1,132.4,1

wQ@1009/01043 0, 92. 6, 79. 7, 76. 6, 74. 0, 70. 6, 69 PCT/US2008/076731

.7.66.1,63 1,625 41 3 40.5,39.0,28. 7,2

5.3, 24.7, 245 23. 21.0,17.6,15.0, 14.4,12.6. 32
s H2NN NappQy fggs0 &13?581 365 6. 168. 2, 162, 7. 159. 6, 157. 5, 1
53. 7, 148u1s :%01880%[?&1‘1 ﬁls@tl%i@e & %gﬁmg illyérogen sulfite;
79.4.78.9. 7 75.3.70. 4

2.62.0, Mz&zCBforoSodelrth&utfawo 5, 39 3 3

9.2, 28 4.21 4 20.2, 18.5,17.9, 14. 5,
14. 3, 14?‘@2?‘? zfz‘i]éydé e N 33 s 2NN _ F 0 850

5218. 8, 2881, A4@NoParhfontind HRadod&S: 4, 1

10

20

25

30

57.5,153.7,146.7,133.7,128. 6, 122.0, 10
4. 2, 99. ¥l Srammorgamghigidg; 79. 3, 76. 7,

0. 47, 0, MR GrPupuR s R ol
5. 3, 22. NP, by 2didm2Rri8dd8; 9, 17. 8, 15. 4, 14.3,12.3 1IN

34 2N H 0 832 218.6, 205.5, 170. 6. 167. 9, 158. 2. 153. 5, 1
49. 9, 14digormekey, 136. 5, 110. 0, 109. 8, 10

3.2, 79. 75.8.74.3. 70. 4. 69. 6,
68. 4, 66%H¥§§9%§§%§% 50.9, 47. 0, 46. 1, 40.

4, 39 4, 8802 f@%sihi@8 t@raxlded, 20, 0, 18. 5, 1
7.9, 14 7,12.1 35 s-N H2N N H O 833 N A 36
H2N / N%ﬁadnégééf1§“§m55§“§;168 7.167.9, 158. 4, 154. 2, 1

49. 2, 147¢3, 439 RiokdBofe 4@ 1. 107. 7, 10
3.2,79.4, 78,8, 76. 8, 15. 8, 74. 5, 73. 3, 70. 5,

69. 7, 66 THHS@)Y &t@mydroﬁ@arg 47.0, 46. 2, 40.
154 305 PR S ESAREIR I S
Troc for 2,2,2-trichloroethyl carbonyl;
Ts for tosyl or —SO,-CsH4CH3;
Ts,0 for tolylsulfonic anhydride or tosyl-anhydride;
TsOH for p-tolylsulfonic acid;
Pd for palladium;
Ph for phenyl;
POPd for dihydrogen dichlorobis(di-tert-butylphosphinito-kP)palladate(I);
Pd,(dba); for tris(dibenzylideneacetone) dipalladium (0);
Pd(PPhs), for tetrakis(triphenylphosphine)palladium (0);
PdCl,(PhsP), for for trans-dichlorobis(triphenylphosphine)palladium (II);
Pt for platinum;
Rh for rhodium;
Ru for ruthenium,;
TBS for fert-butyl dimethylsilyl; or
TMS for trimethylsilyl;
TMSCI for trimethylsilyl chloride.

Synthetic Methods
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205.8,184.6,178.0,170.5,167.7,158.2,1
54.1,149.9, 143.0, 138.7,136.7,110.0, 10
wW®28900229, 79. 4, 79.1,76.7,74.5, 70. 4, 69. PCT/US2008/076731
5, 68. 4, 66. 2, 63 0,62.7,50.7,46.1,40.4,3
8.7, 28. 23.8, 21. 4, 20. 2, .4,17. 7, . )
15. 0, 148”|_1e i%mBo%iS gn mcsﬁ%?égs@%%wwgﬁe@w%%l?i@ﬁer

EX ﬁﬁ@érﬁo&[ in coﬁné@mﬁwm the @&lcﬁ)ﬁhg g%&ﬁéﬁc(ségéné\@'%at i) the
165162110d1 65 v(hlchli?ﬂs ce.lmeultBis 1)f tm@zaymtlonmm be prapeed.,
%ﬁg ce}%lgém §§n§ procf%ssgs gffag gress)%lg%%velr\lltlgn gxzﬂggélketteé élnger&tood in
5 61 cénnedflorlwith lheofollégug, syRthefle schemes @Rt Alus#e Ghe n?léthgds by
25.1, 23.0, 21.4, 18.9, 17.9, 15.5, 12.
11 which the compounds of the invention may be prepared
A preferred intermediate for the preparation of compounds of the

invention is a compound represented by formula XVII as illustrated below

A B R3o Rao
U/ﬁ\\\o ITP N
W\O o\i/ e“\\ oﬁgr'

LI oy 07O
"\
O L1 U

Y

10 XVII

wherein Ry, L, U, V, W, A, B, R3, R4o, Q' and Y are as previously defined.
Schemes 1 - 2 describe processes for the preparation of compounds
according to the invention.
Compounds of formula XVII, which are useful as the starting materials
15  for the preparation of compounds of the present invention are prepared from
erythromycin using the procedures described in U.S. Patent No. 6,878,691
and 7,129,221, incorporated herein by reference.
Scheme 1 Ar
30 R4o

| ji —
mlo

acid

Ar is an aromatic moiety

20
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WD 2009/ 075923PCT/ US2008/ 076731 Exanple Ar Y A NB
(MrH) : mie Sel ected 13C (125 MHz, CDCI3) 8 217. 7,

wQW98759267. 8, 160. 7, 158.4, 153.0, 144.3, 139rA1/US2008/076731

10

15

20

25

138.3, 137.7, 112.4, 110.0, 102.9, 79.0, 78.7, 76.5,
gg ;'2 N Ecﬂe%‘g}wlﬁggé’t}es 34@%opes§§)fQ?gg?gin@6c§%rgpgund§8éf2the
23p?ese%11r’2ﬁeni18n%y c%gﬁxgrtln]gﬁh@ br%e@ kelé’h@of VIII into-&n ¥xime of
158)rmula5325 usmg4the appaeprinte SBBstHuted hydrmxwlamlnamfzthe formula:
110.1, 102.7, 79.1, 789r 40

\/O\NHZ

where BA is as previously defined. This oxime formation can be
accomplished, using the appropriate substituted hydroxylamine under either
acidic or basic conditions in a variety of solvents. Representative acids
include, but are not limited to, hydrochloric acid, phosphoric acid, sulfuric
acid, p-toluenesulfonic acid, and pyridinium p-toluene sulfonate and the
likes. Likewise, representative bases include, but are not limited to,
triethylamine, pyridine, diisopropylethyl amine, 2,6-lutidine, and the likes.
Appropriate solvents include, but are not limited to, methanol, ethanol, water,
tetrahydrofuran, 1,2-dimethoxyethane, ethyl acetate and the likes. Preferably
the reaction is carried out in ethanol using aqueous hydrochloric acid.
Reaction temperature is generally, but not limited to, from -20 °C to 40 °C
and the reaction time is from1 to 8 hours, preferably the reaction is carried

outat 0 °C.
Ar Scheme 2

2-1 (2-2)
R =R, C(O)R,, C(O)NR;Rg,
S(O)nR1

Scheme 2 illustrates the procedure by which compounds of formula
(2-1) may be converted to compounds of formula (2-2) by treatment with
isocyanates of formula R1-NCO, acid chlorides of formula R1-C(O)ClI or
Alkyl isocyanates in the present of bases such as, but not limited to, sodium
hydride, potassium hydride, potassium tert-butoxide, potassium hydroxide,
KHMDS, and the like. The reaction is typically carried out in aprotic solvents
such as, but not limited to, THF, DMSO, DMF, or dioxane and the likes. The
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H2N H NC(0) Me 857 76.4, 75.2, 74.3, 70.2, 69.5, 68.1,

65. 8, 62.8, 50.4, 45.9, 40.2, 38.5 28.2, 25.1,
w@3309/079213 2, 20.0, 19.2, 17.5, 14.8, 13.8, PCT/BSBP8/076731
12. 6. 127.9, 205. 7, 168. 2, 168. 0, 157. 0, 153. 4,1

jgéhégr%u r’glo:}ghq r%%cgt@%%%rfn%ggqatz)’ éoowg%gglzprefer?edz reza?:tion
69%@.@ fﬂorﬁ% 13 plhGurel: 0, 47. 0, 46. 1, 40.
39.2,28.5,23.4,21.4,20.1,18.5,1
7 9 14 Altemativel, soae. & the ester compounds of formula (2-2) can be
prepared by treating compounds of formula (2-1) with acids of formula R1-
5 C(O)OH in the presence of bases such as but not limited to EtsN, Pyridine,
DMAP and coupling agents such as but not limited to EDC, BOPCI, HATU,
and the likes in aprotic solvents such as but not limited to dichloromethane,
ethylene chloride, THF, DMF, acetonitrile and the like at a temperature from
25 °C 10 80 °C and the reaction time is from 2 to 24 hours.
10 Compounds of formula (2-1) also can be treated with with substituted
tert-butyl allyl carbonate in the presence of a palladium catalyst and a

phosphine additive to give allyl ethers.

Ar -
The intermediates of formula  \~O~NH; can be prepared

according to methods known in the art. For example, Scheme 3 and

Ar. -
15  Scheme 4 are some of the available methods of preparing \~O-NH,,
Scheme 3

(0] Me3sn\(]\/ (o)
I N§(\S + \N O\'\m cat. Pd(PPh3),
- —_—mm
N‘L
§_1 o Br §_2 é

q:(Nfs
—_ Amine H N_(\s
o) N z o nucleophile 2 \=
> I o : ~
~ |
N N ~ o
3-3 34 N NH,
(o)

Compound 3-1 can be coupled with compound 3-2 under variety of
palladium(0) coupling conditions in various solvents such as toluene, THF,

20 DMF and the likes or combination there of at 70-160°C for 1-24 hours. The
resulting biaryl 3-3 can be converted to the coresponding hydroxy amine 3-4
in the present of an amine base such as ammonia, methyl amine, hydrazine
and the likes in an alcoholic solvents such as methanol or ethanol at room
temperature to 60°C.

25
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218. 2, 205.5,174. 8, 168. 7,168. 0, 153. 4,1
43.2,128.5,128.1,123.7,103.1,79.3,78. H N2 42

WOR®9/0%976 8 75 8 75 4 74 8 70 4 69 6 66 1 6 PCT/US2008/076731

10

15

20

2.9.61.5, 50.9, 47. 1, 46. 2, 40. 4, 39. 4, 39. 3,
28.8,23.5 21.4.20.1,18.5, 180, 14. 6, 14.
2.12.6, 12, 1. Scheme 4
218. 6, 205. 1, 204. 9, 1 Mydrod6RciAmb65. 3, 1

65. 1g 72, 163. 0, 1548 NEY MeCNs 148 4 14
3.4,i4oﬁ§rﬂﬁg.9,13249$b%5ﬁg§ﬁ91.9,119 %3& F 0 836

0 I\
4-1 o 2
= 42 N7
=—CH(OEt),
Pd(PPh;),Cl,, Cul
Et;N, MeCN,

p-TsOH, NH,0H

o}
- ——
Chomen
o |
a0 TN

CH(OE),

Compound 4-1 is alkylated with a protected hydroxyl amine such as N-Boc
hydroxy amine or N-hydroxysuccinimide in an organic solvent such as
acetonitrile, THF, DMF and the likes or combination there of. The resulting
alkylated product was substituted with an iodide source to converted pyridy!
chloride to pyridyl iodide 4-2. Compound 4-2 is coupled with an acetylinic
moiety in the present of a palladium(0) source under variety of Pd-coupling
conditions to provide compound 4-3 which is further reacting with a hydroxy
amine and cyclized to compound 4-4 in present of a protic acid such as HCI,

MeSO3H or p-toluene sulphonic acid and the likes.

All references cited herein, whether in print, electronic, computer readable
storage media or other form, are expressly incorporated by reference in their
entirety, including but not limited to, abstracts, articles, journals, publications, texts,

treatises, internet web sites, databases, patents, and patent publications.

Examples

The compounds and processes of the present invention will be better
understood in connection with the following examples, which are intended as an
illustration only and not limiting of the scope of the invention. Various changes and
modifications to the disclosed embodiments will be apparent to those skilled in the
art and such changes and modifications including, without limitation, those relating

to the chemical structures, substituents, derivatives, formulations and/or methods of
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.5,103.6,99.5,97.9, 80.8,80.4,79.5,79. 3,
76.5,73.8,70.4,69.3,66.5,62 .3, 61. 8, 46.

wa 2009/005949. 6, 39. 9, 39. 5, 36. 8, 29.5,25.3,2 SPAT/USH0 76731

5

10

15

20

44 HO 833 NA

217. 3, 205. 6, 17 1 1 A 16 163,.0

5.4 the Tyghtign gy ‘11 biopg %@g %O%hwmwfdhe gvygliap and the
76 sdopb®f el 8nd7e'éc$au¥19 3 69 3 6

6.4,62.9,62.%, 51. 0, 46. 9, 46. 2, 40. 5, 39. 3,

39. 2, 29. 4, 23. 4, 21 3 20. 2, 18. 5 17.9, 14.

Example 1

1N-HCI
EtOH, -30~-10°C

To a mixture of I-a (1.024¢g, 1.378 mmol) and O-{5-(4-aminothiazol-2-yl)-
pyridin-2-ylmethyl]-hydroxylamine (I-b, 306 mg, 1.378 mmol) in ethanol (17
mL) was dropwise added 1N-HCI ag. solution (2.07 mL) at -30°C and stirred
between -30°C and

-10°C for 30 min. The reaction mixture was diluted with isopropy! acetate
(200 mL), washed with ag. NaHCO3; solution (50 mL), water (50 mL) and
brine successively. The organic layer was dried (Na>SO,), filtered and
evaporated to dryness. The residue was passed through a short silica gel
column using 30% acetone in ethyl acetate to give the title compound I-c as
a pale yellow foam. E/Z=3.4:1. MS: (ESI) m/z (M+H)" 947.7.

Step 1b:
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5,14.3,12.4,12. 2.
218. 1, 205. 6, 168. 2, 154. 4,153. 7, 140.5,1 ,1sizN

wW@2008/019% 9, 123. 9, 110. 0, 103. 2,79.4,79. N PABUS2008/06731

10

15

028 HO 816 0 76 8 75 9 751 75 0 70 5 69 6 66 1 6
2.9,61.6,51.0,47. 2,46. 2,40. 4, 39. 3, 2%3
23.5,2%k~4,20.1,18.5,18.0, 14. 7, 14. 2NEX_

NH X 1208 8, 184. 8, 177. 7, 168. 0, 154. %,
40.6,132. @ 129. 7, 423. 9, 103. 0, 79. 4, 79. 47
NC(0) Me 85M°3N76.Mt_25. 5, 75. 1, 75. 0, 70. 4, 69. 6, 36
3.0, 50. 7, 46. 3440 2,38. %, 28. 7, 25. 3, 23. 8,
o N \‘0 YN 1) HPLC separation .~

., c’:ﬁj\z) MeOH, rt
III
"o No

I-c previously obtained was purified by RP-HPLC to afford a pure E-isomer,
which was dissolved in methanol (10 mL), kept in room temperature for 32
hours to remove 2'-OAc protecting group and evaporated to provide the title
compound 1 as a pale orange foam.

MS: (ESI) m/z (M+H)* 905.4.

3C-NMR (CDCl3): 8 205.1, 204.9, 187.3, 176.9, 164.7, 164.5, 162.3, 159.2,
157.3, 154.2, 146.5, 133.4, 128.3, 121.3, 103.9, 99.5, 97.9, 90.8, 79.4, 76.3,
73.5,70.4, 69.6, 65.8, 62.9, 62.3, 41.1, 40.2, 38.7, 31.0, 29.6, 28.1, 24.3,
24.1,22.9,21.2,20.6,17.1,14.7,14.2, 12.4, 8.6.

Example 2

N
]
N =
P
N

Compound 2
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21.4,20.3,19.6,17.8,15.1,14.1,13.7,12. WO

2009/ 075923PCT/ US2008/ 076731 Exanple Ar Y A M5 (MH):
wort@9/oBebect ed 13C (125 MHz, CDCI 3) 8 9. PCTANDS2008/076731

2009/ 075923PCT/ US2008/ 076731 Exanple Ar Y A M5 (MtH):

me Selected 13C (125 MHz, CDCI3) 8 48N§ N H2ZN-4NIit H

NC(0)Me 873 N A 49 1-128 N / FO 83'@‘145( H2NN H O
827 VA 51 NO Fi28.-,... NN/ |\
o] HoN—~¢7 S
\\\ 0 ~<N—- [o]
HO ol N OQ N
\\‘ "2y, N NH,
, ll-b

o

Il-c

) ““
| 1N-HCI \‘
EtOH, -40 ~ -10°C |

ll-a

To a mixture of ll-a (120 mg, 0.18 mmol) and O-{5-(3-amino-[1,2,4]thiadiazol-
5-yl)-pyridin-2-ylmethyl]-hydroxylamine (ll-b, 0.18 mmol) in ethanol (3 mL)
was dropwise added 1N-HCI (0.27 mL) at -40°C and stirred between -30°C

5 and-10°C for 30min. The reaction was diluted with CH-Cl> (10 mL), washed
with saturated aq. NaHCOj3; solution (5 mL), water (5 mL) and brine
successively. The organic layer was dried (Na>,SO,), filtered and evaporated
to give a crude title compound ll-¢ as a white foam. E/Z=2.0:1. MS: (ESI)
m/z (M+H)* 875.5.

N
N S
S H.N—<¢7
4 2 —<
HzN—-(N, NN
| P
o}
o}
W
Y N 1) HPLC separation %
HO, HO,,,
’ ‘ o

ll-c 2

10

ll-c previously obtained was purified by RP-HPLC to afford a pure E-isomer,
which was dissolved in methanol (3 mL), kept at 50°C for 3 hours to remove
15  2'-OAc protecting group and evaporated to provide the title compound 2 as a
white foam.
MS: (ESI) m/z (M+H)* 833.5.
3C-NMR (CDCl3): 8 217.6, 205.6, 184.6, 170.4, 168.3, 161.9, 154.1, 147.5,
134.9, 125.6, 122.3, 103.2, 79.5, 78.8, 76.7, 76.5, 75.9, 75.6, 70.5, 69.7,
20 66.0,62.8,62.0,51.0,47.1, 46.1, 40.4, 39.3, 39.2, 28.5, 23.4, 21.4, 20.3,
18.5, 18.0, 14.6, 14.2, 12.4, 12.2.
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HO"' 218.2,205.5,173.5, 168. 8,168. 2,154.0, 1
50. 3, 142. 9, 137.1,123.6,110.0,103.1,79 4 78 9 76 8 75 9

wW(Q'2008/07929 70 4 69 4 6 PCT/US2008/076731

10

15

6.1,62.8,61.4,50.9,47.1, 46. 2, 40. 2, 39. 3,
39.2,29.0,23.5,21.4,20.1, 18. 5, 18. 0, 14.
6,14.2,12.6,12.1. 52 HN1 \ N...0 F 0 835.5
21%X§ 32, 205. 0, 176. 3, 168. 5, 165. 2,1

, 155. 0, 144.5, 138. 6, 113. 9, 11
.O 99. 6,97.9,80.4,79.5,79.0, 76.

8, Wk S 96b6686616216134

6.1, 41. 399395288252251
23021420078 .9,15.4,12.4,11. 3. 53 HNL \ H
0 817.45 2188 %.51 .4,168.5,168.0,158.9,1

55. 0, 144. 6,43,
7 74 5 70 47469 4 84
' 6.2.62.6, b1, o§4f’0462403394

39.2,29.0,23°6,/21.°4,20.0, 1
5,14.2,12.7,12. 1. 54 H2N légﬁwjoél g%l? 11

218tép 3ad. 5, 175. 2, 168. 3,168.0,159.2,1
54.3,141.7,138.6,114.7,112. 8,103. 2,79
4790768757745705672661 s

I
27613}@99469462404395392»1,,4 ¥
‘2312)1\/55

28, 5, 2367 3001 j17.9,14.5,14. 2,12
:2_1 L R 15  153. 4, 1 °;\J6/\N/
46.\1/337. 6;"’13 128 2, 126.5, 122%1,10 2 7 7@, ]
8 7 8’0 - w "l,
‘ (o]

69. 24 $2. 9, 61 9 51. 0, 4844%46. 1, 40. I
5,39. 4/30. 2, 29. 9, 29. 6, 23. £%1%3, 20, 1, 1 o
8.5,17.,9,14.4,14.3,12.4,12.2 56 N F 0 850 N/ A 5/ R2NN

i N F NC(0)Et 888 207.8, 205.1, 204.9, 187.3, 157.4%P
153o?a sdloflor of BAR-(6-arktHb Y rid}B-yB.thibk8I-4-yIrhehy8-hydroxylamine
103.9, 101.3, 99925( 97. 9@'799 ygg 4, 76 %3 gﬁ Yoy

70 (lli-a,@55eNg62.72NM8E) B, etbang), (482l wag added@l\QHOMZ @,mL) at

28036 a%%j sgﬁ’rre%flfogs r%% 9Thezh1 I-%’ (2?89,]2.7 %‘n ZI’ w]a4s gdded to the

reaction mixture in one portion and stirred at 0°C for 30 min. The reaction

1800 14103079 479076875

was quenched by addition of saturated aqueous NaHCO; solution and
extracted with CH.Cl, (3 x 70 mL). The combined organic layer was washed
with brine, dried (Na>SO,), filtered and evaporated to dryness. The crude
comnpound was purified by silica gel column chromatography using 50%
acetone in hexanes to give the title compound lli-b (1.84¢g) as a white foam.
E/Z=2.71.

MS: (ESI) m/z (M+H)" 947.8.

Step 3b:
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WD 2009/ 075923PCT/ US2008/ 076731 Exanple Ar Y A NB
(MrH): mie Selected 13C (125 MHz, CDCI3) 8 58 H2NN i N

wWoR®981923218. 3, 205.3, 167.6, 157.3, 152.4, 15BCRPS2008/076731

10

142.0, 140.0, 126.9, 119.4, 105.5, 103.0, 101.3, 79.0,
78.7, 76.6, 75.6, 74.1, 70.3, 69.5, 6Z. 1, 65.8, 62.7,
61.1>ﬁ%g;%s 46.8, 45.9, 40.2, 39.3, [9]0,.28.2, 23.2,
21127 N9, J18. 3 17.7, 14.3. 59 HA

856 205. 6,1 4.4L¢177 8, 67.5, 157.3, 15%
141.8, 140.00 41p.4, 1055, 102.8, 1

78.9, 76.5, m/ 69.1fpLEFpalationd5. 8,
50.5, 46. 0% 138:, 5" 28 2 R Tl O HO
19.3, 17.5,.44.8 )13 ‘;‘33??“”“60 H2 N

H o 816 21§ 4320f. 5°168. 0, 168 4, 153. 3, 150|6
49.7,140. 4, 1 32.1,131.0, 119. 6, 10 o

3.0,79.2,79.0, 6:8758746736704
6946636296'1b450947046240 3

S5, SfhetpNic oBta%i’e&HIZB mfhsz&rﬁieéla)'\%Rﬂ’-HPLC to afford a pure E-
7914514 12. 6, 12. H2ZN-- N/ H O 833 N A
62 iSDMEHBR0ANG), Nhich WBIS dissolved in methanol (15 mL), heated in

microwave at 100°C for 15min to remove 2'-OAc protecting group and
evaporated to afford the title compound 3 as a white foam.

MS: (ESI) m/z (M+H)" 905.6.

3C-NMR (CDCls):

205.1,204.9, 187.3, 169.3, 157.9, 154.3, 149.5, 138.5, 118.3, 110.1, 109.6, 103.9, 9
9.5,97.8,79.4,76.3,73.3,72.0, 70.3, 69.6, 65.7,62.9,41.0,40.2,31.0, 28.1, 24.3, 2
3.0,21.2,20.6,17.1,14.7,14.2,12.4,8.6 .

Example 4

1N HCI, EtOH
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0 817 218. 3, 205.6, 172.1, 168. 4, 168. 2,153.8, 1
50. 0, 146. 2, 136. 9, 135. 5,122. 4, 102. 9, 79

WO 2009079092¥%6. 8, /5.9, 74. 9, 73.3,70.4,69.4,6 PCT/US2008/076731

63629615510471462406394

6 hfog S@leltlgn ng éﬁ /y§ ply@&ig—ézylmethyl) hydroxylamine (4.2 mmol

21§t3 &gétsl)ﬁrzﬁtgg@éﬂn%gznd71??&9@%2@ 26 anL 20 mmol) was charged

3. Brldgﬁ;dzlke‘fcaleg\/?@ (B}G’g, D2 ?Ittn@l) iyl 2] °Kb ”Bhe mixture was stirred at —10
69 ° f%rﬁlsé h%urﬁgég%ez 1%g Egut@ﬂﬁ Q5 6011(9 (iNaHC03 and partitioned

5 8 5Etl)(7Ao9-1 A0 Thé orbahits Qﬁeilezwéshe@ 4&11ﬂ{‘wat§r 4idMNrind, drled (Na;SO4) and

F 0852 NNA 65 N H2N o / F NCO)Et
205Yap,orazcm. Bhe regdu@way ghromatopsphsd (silse, Qe,xamqs& E’t,OAc) to give the

144,y By 412 M oA SE 9B B 1 o0
40nde: 8%44@(M3+JH)3 31.0, 28.1, 25. 2 24 3, 22.9, 22 6,

21.2, 20.6,. 17.2, 14.7. 66NH2 H 0. 816 218.
204.035 exf 7his mixigtc was sppgrated bygae HPLQL@ agford 330 i pure E-isomer.

10138.3, 128.2, 112.3, 110.2, 103.0, 79.0, 78.7, 76.3,

15

20

76.5, 75.6, 74.0, 70.2, 69.5, 65.7, 65.6, 62.5, 60.09,

50SGp 46. 8, 45.9, 40.2, 39.2, 39.0, 29.6, 28.2, 23.3,

21.%.. 19.7, 18.2. WD 2009/ 075923PCf/ US2008/ 076731

Exdmile At Y A NS (MH): me Selecte,qD13C(125l\/Hz
AEP7 SN HN-4 11 (N S

IV-b
A solution of the compound from step 4a (546 mg) in MeOH was stood at

room temperature for 63 hours before being evaporated and dried to give
the title compound 4 (520 mg, 100%).

MS: (ESI) m/e: 842.39 (M+H)*; '*CNMR (CDCl3): & 205.8, 184.7, 177.9,
169.0, 167.9, 154.3, 151.3, 150.0, 145.9, 137.1, 134.8, 120.8, 103.0, 101.6,
79.4,79.2,76.8, 75.6, 74.7, 73.2, 70.4, 73.2, 70.4, 69.6, 66.2, 63.0, 62.8,
50.7, 46.2, 40.5, 38.8, 37.2, 28.8, 25.3, 23.8, 21.4, 20.2, 19.5, 17.8, 15.1,
14.1,13..6, 13.0.

Example 5
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NL 17, 1 N F NC(O)Et 907 NA 68 s.--rsi H2N-4
1.1...... (NNLNHO 834 NAGY | rC....11 F NC(0)Et

w@00ohr#2¥0 N H2ZNN o / H NC(0) Me 857 NN A 71 HCOr/83008/076731

10

15

20

217.9, 205.4, 169.3, 167.8, 157.9, 154.4, 153.0,

149.6,,138. 5, 118.6, 110.2, 109.6, 102.9, 79.1, 78.7,
76. 5>)L5%/\s74 6, 72.1, 70. 3 69.5, 65.8, 62.7, 61.4,
50, (¢ Ag N> 40.2, 39.2, 39.0, 29.7, 28.2, 23.3,

2122“191 176. /| \ - H28 72 F 0 850 N A

[\ - H2N I

Compound 5

Step 5a
s S
il el
Y B BOC,0/ NaHCO3 N N
N/ O‘NHZ Dioxane-water N/ o\N,BOC
V-a V-b H

A mixture of O-[5-(4-Aminothiazol-2-yl)-pyridin-2-ylmethyl]-hydroxylamine (I-
b, 31.54 mmol) in dioxane-water (1:1, 316 mL) was cooled to 0°C. Sodium
bicarbonate (3.15 g, 37.85 mmol) and BOC-anhydride (7.57 g, 34.7 mmol)
were added successively and stirred at room temperature for 14 hrs. The
solid was filtered through a fritted funnel, washed with water (50 mL) and
dried on vacuum for overnight to provide the title compound V-b (5.65g) as a
white solid. Second solid obtained from the filtrate was purified with silica
gel column chromatography using 0-7% methanol (0.5N-ammonia
contained) in methylene chloride to afford the title compound V-b (1.713g) as
a white powder. Combined yield (7.363g, 73%). MS: (ESI) m/z
(M+H)323.2.

Step 5b:

HzN_(
+
BOC\N
H 'BOC HATU

DIEPA
MeCN

rt

Boc—N
,Boc
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73 NS/ ........ \ NI-128 HO 833 NVNA 74 . H2ZN F

NC(0) M 885 205.0, 204.8, 183.9, 158.4, 153.9, 153.2,
wa20098759288. 4, 134.5, 133.7, 121.2, 110.7, 107P@r/US2008/076731

103.8, 79.4, 76.5, 73.4, 70.4, 696 65.7, 47.1, 41.2,

oT% a f%gxtwe qfo Bac ﬁ@'@mqg@ 2r7g Eﬂmﬁm §2%?3%23@9, 0.95

igﬁnréol %@g NN a%i%o 60p%|%@1y??m%%2(02348}§% % 10 %ﬁolg!n acetonitrile (7

11énlg, waS)added HAT' LD (438mg), 1@7m@nol)300r1|pnMSe at v@ors temperature
Zg'agd sggeg foggo émnzg\d%ltl%l §’1 ngwgalgggoﬁlﬁ@#%—amn@? %as

5 prsgﬁigéd ?%ﬁwez%fggn m%ﬁe aﬂaa%tlﬁed]féﬂ?:@ amlﬂl64l' h% reh@ﬁorﬁ’fwas
12 dilatedmith @bpmm/l apemmaa(‘g)o lsmg) sNag‘vedawntB(samratw agueous

76.5,. 76, 3, .73. 65, 8, 4 :
4039d|u§bb§art§§1age sggjtph (%@ rrg_ y@t%r (2§L{‘nl(1))¥ arq/%brlhe Jl’he ‘organic
we@mgmg@@?fﬂ@a@a@mpb@w to/dndés. (TWidhesidue
nme Selected 13C (12 %
was purified by S|I|ca gel column chroma ography using 0-55% ethyl acetate
10 in hexanes to give the title compound V-¢ (324 mg, 69%) as a pale yellow
foam.
MS: (ESI) m/z (M+H) 494.1.
3C NMR (in CD;OD): 5 173.9, 162.6, 159.2, 150.1, 147.2, 135.7, 130.3,

124.6, 104.1, 82.5, 80.9, 79.1, 51.9, 39.0, 28.9, 28.7, 18.6.

15 Step 5¢:
Boc-N )\fj\/
,Boc

TFA-CH,CI,

J\/

HO,

\\‘\

1) EtOH

-40 ~ 0°C

HPLC Separation
2) MeOH, rt

}—'(o

A solution of V-¢ (296 mg, 0.6 mmol) in methylene chloride (4 mL) was
cooled to 0°C, treated with trifluoroacetic acid (4 mL) and stirred at room
temperature for 1 hr. The reaction was evaporated in vacuo, dissolved in
20 methylene chloride (3 mL) and evaporated in vacuo (repeated once). The
residue was dissolved in ethanol (8.6 mL), cooled to -40°C. Then, I-a (446
mg, 0.6 mmol) was added to the reaction mixture portion wise and slowly

allowed to warm to 0°C for 40 min. After being cooled to -30°C, Additional I-
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77 HZN ? F NC(0)- cyclopro-pyl 911 NNA 78 H2ZN? N/ F
NC(0)Me 874 NVA 79 H2N? N/ F NC(O)Et 888

wWQe®9I72e. 9, 187. 3, 164. 8, 164. 7, 156. 4, 1 PCT/US2008/076731
53. 8, 151. 0 147.8,138.8,129.4,128. 4,11

0. ;gig hg) \Qgig%g 37626 7@%33&%@@ %ﬁ@\éﬁ/@llowed to warm to 0°C for

0 B P AR YR Ry OB g

i sepnma’tyeld e&n@ozeﬁodjmmcarb@@ate sbﬂiﬁioﬁ (258.BmLbavatet (5 mL)

1. @ng%)éé}ln@ si.%:?@gég 4. 1%6387 W\Ajaggrled (Na>S0,), filtered and
5- 7eZ§p&a¥@d B d n@s@?i& & 16%;/ anégt.@amp HPLC). The residue
39. 2, 24.5,24.4,23.2

21“&Sﬂursleﬂmwnresaatwe RP-HPIC 1sirg) 0% atetonitrile 8126@M
2(1)%%@9':%& g? %U@ zicbeiatg %%tlop 333 rﬂotllle phase to afford a pure E-

39 iforerd- ﬁu%z%elpél%@-?sdrﬂa@r @aé%s%l\% |n methanol (10 mL), kept at
.5,97.9,96.1,79.4,76.3,75.5,73.4,70.4

9 60®B. tgm@grajuazfoa 4$1hqyrs,@ng eyapgra;tgdgo give the title compound 5
10 252 b 554 848 o8y B0 el yddhtrod 14 1 12: 4. 82

205/1@ (ES)) /A Bk+R) 866.20, 164. 8, 156. 6, 1
154.3,138.7,135.7,128.0, 125. 4, 12

2 Mio(ESi o7z @iFH) 9766.5. 73. 7. 70. 6. 69.

o fft‘zgll\@%éﬁ @59} -451§§5§0§§5%95%7357 1?721 174.0, 165.0, 164.8,

15 1@2104 1%0102 164,683 41823”1\4619 N E1283,§71:_2ﬂ§ $o4 50502,1 99.8,
187.6, 164.8, 165.0, 156.0, 153.7, 1309. 13

1512883, 8012797, 16.3. 83.8169.61 69d% 66.0.938.2, 623@ 5f1 1791 g, 40.3,

[0B0 4003 Bolluf o8 Jobrb 2 fusi |

20.9, 17.4 84 -- 1-12N\ H NC(0) Me 873
205.9, 184.8,178.0, 167. 8, 162. 5, 160. 5, 1
56 Exampie 6: 141. 3, 141. 2, 131. 7, 128. 0, 12

1.5,121.4,112.6,112. 5, 105. 4, 105. 2,103
.0,97.0,79.3,76.7,75.6,74.7,70.5,69.7,6

6. /y63,1, 62. 8, 50. 8, 46. 2, 40. 4, 38. 8, 37. 3,
28. . %& 8,21.5,20.3,19.6,17.8,15. 1, 85
%, N

%2 N
H,N H H I\

20

Compound 6
The title compound was prepared according to the procedures of Example 5
replacing Boc-L-alanine with Boc-L-leucine.
Spectral data for:
W
N’(l_/

BOC—N "H H N |
H

S
N O\H,BOC

25  MS: (ESI) m/z (M+H) 536.2.
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H2N 1101 F NC(0) Me 891. 41
205. 4, 205. 1, 184. 2, 165. 1, 164. 9, 162. 5, 1

W@®0008/01983 2, 153. 9, 141. 2, 131. 5, 128. 0, 12 1.3 112p@I/LSHO$I076731
105 2 104.2 99.7 98.1, ,

7 % TS B dBss 1055 8205 8802 8300, 1472, 1357, 1205,

Ry ey PSR BRETER 2

m e Sel ect ed 13|C(125 MHz, CDCI3) 8 86 HZN N/ F
0)- i 9

Ng%@%@véB%ﬁégg%@e§%é76”§9@@§i§ﬂ164.9,

515618, 139.0,129.6, 1

8ﬁ§§(¥%ﬂ %%%§%5ﬁ5%6i8 0.3.79.8,79.7. 7

6 63(731|er1® @Dm 8 ﬁesg aesm 68716 62772 174.0, 165.0, 164.8,

40. 5, 39. 5, 30.
4 é§22) 1804, 213426 Pl 2‘(4609 1‘83%9,1172&21125 6119.05104.87102.1,

HZE’J%"S %(5‘%30% gg%'s 2@%%76% %‘5 7, 66.0, 63.2, 62.6, 53.9, 44.2,

6449,3164.8,356, @7 55313, 284, 2513245, 181 4, 23.6, 23.2, 21.

5.7.128.0, 125. 5, 122. 2, 104. 2, 97. 3, 80. 3,
079.8,79.7,76.6, 76.5, 73. 7, 70. 6, 69. 9, 66.

1,63.2,62.6,41.4,40.5,39.1,37.5,29.9,2

8.5,24.5, 24.4,23.2,21.5,21.2,20.7, 20.0,

18 ERaninI8 718 mwle i%.0,14.6,12.7 88 -- HN C H NC(0)Me 889

N/A89 101CI F NC(O)Me 907.5 NNA 90 --. 1-12NH
|s prop 883
205 163 7,155.9,153.6,1

39", Iéw 0, 12¢ 28llg 117. 7, 103. 1, 96
.3,79.3,79.1,76. & §,75.§)74.5,70.5,6
9.7,66.1,63. 1, 62.7, ‘07 4BN3, 40. 5, 39. 0

37.4,28.5, 23. 8/ f', .8,19.3, 18
Wl 991 H2NTN

. 8,17. 8, 15. 3, 14I
Compound 7: R=H

Compound 8: R= Isopropyl

15 Step 7a:
~N
R (o]
S/lL HoN | N7 ° ]
+ 2 \
Boc<, 7%, " Nl,O\N,BOC
H H HATU
A:R=H ll-a DIEPA
L: R=Isopropyl MeCN
rt
BOC-N " /(j\(l/

7a:R=H
8a: R=Isopropyl

R= H: The title compound 7a was prepared according to the procedure

described in the preparation of V-¢ (Example 5, Step 5b). MS: (ESI) m/z
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F NC(0)- isopropyl 901
205. 4, 205. 2, 176. 9, 165. 0, 164. 8, 155.9, 1

wG3008/019%% 8, 134. 8, 129. 2, 127. 9, 117. 8,10 4. 2, 96. BCBOSD08/076731

10

15

20

798766757736707
41. 4

S, B+ 99463 > 46 NIRATHEDE ) 3: 3 738 68.9, 157.0, 158.0, 150.9,
Doa 9% 4855, Jeba ke 2y Tap 107877706 6156, He. 259

56 Stepd B4: 5, 154 3,138.6,135.7,128.1, 12
5.6,122.4,103. 997981973803
Gﬁrgsg’pygpu 7'§ qtlt}@cgn‘@@um @@\ga%grqpaged according to the

5 25 Ppthtng Dedeiskn 16 hecifardyGy of g4 i Haple, 5. Step o), (B
F KESN)m/zayA+HB36.3PYI 899 N/ A 94 H2N F NC(0) -

cyclopro- PYl 900 NN A WD 2009/ 075923PCT/ US2008/ 076731
Exanple Ar Y A M5 (MtH): nie Sel ected 13C (125 MHz,

%zﬁé@?@“‘ F NC(0) Me 891

gt 421651155615401
53 9.151.9, 136. 4, 1 127 8, 12
4.4, 116. 4, 116. 2, 1oigéL 6 6,7
9.7.75.0, 73. 7, 789 9660;« ~EBek, 4

1340528425324672445214*174
15.0,14.3,12.7, 96 .... saR@2dhoeyF NC(0) M 900 205. 4,

184.2, 165.0, 154.3, 1387 135.4, 125.9, 125.4,
125.2, 122.3, 113.2, ]79 104.1, 99.8, 79.7, 73.7,

70.7, 69.9, 66.0, 62.5,/41. % 40 ~39.0, 28.4, 28.1,
P 7%7\'15 0, 14.3,
1) EtOH

25. 3, 246 24. 4, 23.
-40 ~ 0°C

HPLC Separation
2) MeOH, rt

7:R=H
8: R= Isopropyl

Step 7b:

R= H: The title compound 7 (R= H) was prepared according to the
procedure described in the preparation of 5 (Example 5, Step 5¢).

MS: (ESI) m/z (M+H) 976.4.

3C NMR (in CDCls) &: 205.4, 205.2, 187.5, 177.1, 174.9, 168.5, 165.0,
164.8, 154.9, 154.1, 151.0, 149.8, 139.5, 119.0, 115.9, 114.5, 104.2, 99.8,
98.1, 80.3, 79.7, 76.6, 73.7, 72.2, 70.6, 69.9, 66.1, 63.1, 62.6, 51.6, 41.3,
40.5, 39.0, 37.5, 31.3, 29.9, 28.4, 24.6, 24.4, 23.2, 21.8, 21.5, 20.9.

Step 8b
R=Isopropyl: The title compound 8 (R= isopropyl) was prepared according

to the procedure described on the preparation of 5 (Example 5, Step 5c¢).
MS: (ESI) m/z (M+H) 1018.5.
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97 / \ | F NC(0)Me 891.55
205. 3, 205. 1, 184. 1, 176. 9, 170. 6, 165. 0, 1

W®2008/01833 2, 154. 3, 149. 8, 143. 0, 138. 8, 13 PCT/US2008/076731

5

10

15

20

861364109910419969807977
© o e R [ 2000 57308 495808 2, 388 53 74 2 174.9, 168.5, 165.0,

1503, 959% 348 30 485 1385 Mor 138 Fygg g2 e
NC98)1- 80stMDPY16.8013.20322, 7!])91) 68,9, 16630 333 1/82.48, 54.3, 44 .1,

115153 45 0188653157299, 287 258 2 6,04 296, 232

69.6, 69.3, 66.3, 63.1, 62.7, 60.6, 50.7, 40.5, 37.4,
29.9, 29.2, 23.8, 21.4, 21.3, 20.2, 19. 8, 19. 3, 18. 8,
17E3ao®IeON F NC(0) Me 903 205.3, 205.0, 184.3, 171.4,
158. 3, 155.9, 153.4, 141.0, 128.1, 108.8, 103.9,

1080-F, 4, 79.7, 73.6, 71.2, 70.5, 69.6, 69.2, 62.7,
60 B¢ 1.2, 40.5, 41.2, 40.5, 25.3, 23.2, 21.4,
21. 3, 0,1 IJ. 3, 015.0, 14.4, 12.5. 100 H2N N F NC(0) -

i sopropyl 9% 205d4_205. 1, 190. 2, 177. 0, 166. 6, 165. 0, 1
64. 8, 158. 9, 15524154, 5\l50.8,138.8,13

0.9, 110. 8, 108.09 FQ .8,98.2,80.3,7
9.7,76.8, 76. 7. 37706696
66263362‘841 ’4 9.2,37.5, 29.
9, 28. 8, 24. 6, 2214213207199189 101
T IVERN Compound 9’
Step 9a:
[o]
Bn s,
ol MO
" "N |j 0
N JLv/

1) (BnO),P(0)Cl/
Et3NI cat. DMAP

HO,
2) MeOH
I[o

To a mixture of I-¢ (1.1g, 1.16 mmol) and 10% dlbenzylphosphoryl chloride

(1.45 mL) in toluene was added triethylamine (0.3 mL) and N,N-
dimethylaminopyridine (DMAP, 5 mg). The reaction mixture was heated at
50°C for 16hr. The reaction was diluted with ethyl acetate (20 mL), washed
with saturated acqueous sodium bicarbonate solution (2 x 10 mL), water (10
mL) and brine. The organic layer was dried (Na>SO,), filtered and
evaporated to dryness. The residue was purified by silica gel column
chromatography using 40-80% acetone in hexanes to give the N-
phosphorylated product (210 mg, 15%) as a yellow foam (MS: (ESI) m/z
(M+H) 1207.9. The resutlting foam was dissolved in methanol and stirred at
room temperature for 16hrs and evaporated to afford the title compound 9a.
MS: (ESI) m/z (M+H) 1165.7.
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F NC(0) M 891 205.1, 204.9, 184.0, 176. 8, 164. 8, 164.6, 1
62. 4, 159. 2, 157. 3, 154. 2, 146. 5, 133. 5, 12

W@2009029231, 103. 9, 99.5,97.9,90.9, 79.4, PCT/US2008/076731

10

15

76.6,76.3,73.5,70.4,69.6,67.1,65.8,62.
96%33104022972822512432

21.2,20.7,17.1,14.7,14.0,12. 4 102 /| N H2N F
NC( 0) 886 205.6,184. 3,176.9, 16%. 0, 163. 5,162. 7,1
59B5®~ 3154 2,149. 4, 136. 2, 1'3’29
1. 5‘3"90 I " ,98 9, 80. 3, 79. 8876,
.7, 70. 696|6B.163;26264124053|
8.9,375289,N ) ,24.6,23.3,21. 4,
21.0,17.4,15.1, 1 03 1%e2N F NC(Q
205. 3, 205. 1, 184, .

58. 3, 154. 7, 152104 Y, L 142.5, 14
2.3,138.8, 112. 0 W 99.7,98.1,
2009/ 075923PCT| USROGB/ (76731 Exanpl e Ar Y[A

Sel ected 13C (12
79776575073770a669866063

o 2\2@%@3%% %O@ rﬁ%&%hé%?% ﬁgqaﬂrd ér?wl% éarbon (10% Pd-C, 30 mg) in

ethanol (3 mL) was degassed and filled with hydrogen gas. It was vigorously
stirred under hydrogen atmosphere (16psi) for 17hr to give the title
compound 9. MS: (ESI) m/z (M+H) 1075.6.

Example 10

=
N7 O~ ~BOC
H
V

0
vl
/
o
H

)
1) PCl5 —(/\
-
2) 6N-HCI N | A
3) 10N-NaOH P o
N Jl\/
N

1N-HCI

Y

To a mixture of phosphorous pentachloride (458 mg, 2.2 mmol) in ethyl
acetate (5 mL) was added dropwise V-b (644 mg, 2.0 mmol) in methylene
chloride (14 mL) at 0°C for 5 min. 6N-HCI (1 mL) was dropwise added to the
above reaction mixture at 0°C and stirred vigorously for 1hr. After being
evaporated, it was dissolved in water (8 mL), cooled to 0°C, diluted with
ethanol (20 mL) and neutralized with 10N-sodium hydroxide (1.8 mL). Then,
10a (981 mg, 1.4 mmol) was added, cooled to -30°C and diluted further by
adding acetonitrile (10 mL). 1N-HCI (3 mL) was dropwised added to the
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12.6. WD 2009/ 075923PCT/ US2008/ 076731 Exanple Ar Y A

M5 (MtH): me Selected 13C (125 MHz, CDCI 3) 8
wQe®9IA7RAH. 0, 184. 0, 167. 8,167.7,164.8,1 s PCT/US2008/076731

6461567153914831470133512 H2N-4 1

89 ié'q}p%rpwg eqdv%wosgteﬁg@ r@_% dllsqowﬁéal 10 tong% LPp 10 -10°C
65mﬁth%3rr@n€%r3504r%1rp A9d|30§§l 17N1f-&3|$02§mL was added and slowly
4. a]lqwed ta svaqm up to O°C for 30 min. The reaction was neutralized by
adding concentrated ammonia and evaporated off. The reaction was filtered
5 and dried to afford a crude product, which was purified with C1s RP-column
using 0- 50% methanol (0.5N-NHj3) in water as a mobile phase and
lyophilized to give the title compound 10.
MS: (ESI) m/z (M+H) 985.5.

10
Example 11.
15
o 7\
A o =N
N H,N
S e \N/ /_D N | O—NH,

1a

To a solution of the hydroxylamine Xl-a (187 mg, 0.91 mmol) in EtOH (10
mL) was added 2 M HCI aqueous solution (0.37 mL, 0.74 mmol) at 0°C.

20  After stirring 5 min, the bridged ketone 1a was added as a solid in one
portion, the mixture was stirred at room temperature for 30 min. The reaction
mixture was queched with aqueous saturated sodium bicarbonate solution,
extracted with CH.Cl, (x3), washed with brine. The organic layer was
concentrated to dryness. The residue was purified on silica gel column

25 chromatography eluting with 50% acetone in hexane to afford 408 mg (60%
yield) of the title compound 11a as a mixture of the bridged oxime (E/Z =
5:1). MS: (ESI) m/z (M+H) 931.6.
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205.2,184.2,177.0, 165. 0, 164. 6, 163. 2, 1
56. 6, 153. 7, 140. 1, 137. 6, 128. 2, 127.9, 10 105 / F NC(0) Me
W@2598792988. 9, 79.7,76. 5, 76. 0, 73. 6, 70. 5, 69. 6,  PCT/US2008/076731
66. 2, 63.2,62.6,41.2,40.5,39.0,28.9,25. H28
3,§§.7 54 5,23.2,21.4,21.0,17.4,15.0,1 4.3,12.6.
205140 3dB: 1 184.2,176. 9, 168. 6, 165. 0, 1
158 5, 155 0,149.1,141.2,139. 2,13
07. 104 1,99.7,98.1, 80. 3, {;%Q@ F NC(0) Me
891 7él§ 73.3,70.6, 69. 8, 66. 0 1¢ﬂj
62", 41. 3 \g7 5,29.9, 28. 4, 78!

.‘\\\ \/
Ac N 1). HPLC separatlon
\\I vy, 2). MeOH, microwave \“ “n
. 1, \ *, o

100°C

"l'l

7Y

F

11a

The E, Z mixture from step 11a was separated by HPLC to give 172 mg of
5 E-isomer and 27 mg of Z-isomer. The E-isomer (172 mg) was microwaved

in MeOH (10 mL) at 100°C for 12 min. The reaction solution was
concentrated to dryness, the residue was further dried in vacuo to provide
the title compound 11 (165 mg) as quantitative yield. MS: (ESI) m/z (M+H)
889.4.

10  3C NMR (in CDCl3) 8: 205.1, 204.9, 187.3, 164.5, 160.7, 158.4, 153.8,
144.2,138.9, 138.3, 137.3, 112.5, 110.1, 103.5, 99.5, 97.9, 79.5, 76.3, 73.4,
70.2, 69.2, 68.2, 66.0, 62.8, 62.4, 41.0, 40.2, 31.0, 24.3, 24.1, 22.9, 21.1,
20.6,17.1,14.7,14.2, 12.4, 8.6.

15 Examples 12-138 (Table 6) were prepared according to the procedures of
examples 1-11 and that of US 6878691.
Table 6

MS Selected
Example Ar Y A (M+H): '3C (125 MHz, CDCls)
m/e )

80




3,24.6,24.4,23.2,21.4,21.2,20.9,17.3,1

206. 9, 206. 7, 184. 3, 183. 8, 176. 6, 166. 9, 1
W®2002/01023 0, 157. 4, 153. 5, 135. 4,128. 9,12 107 N HXCWENSI008/076731
NC(0) M 892 3.1,104.1,99.3,97.7,80.0,79.5,76. 3, 76.

17’2

/I7{'\/IRO7R

09 4

4.9,14. 3,

s-N

= 1

O.2,I
Exatdpld
207. §
59. 3,

T 1, 9

38.7,37.2,29.7,

20.9,28c 7,17. 2

3, 205. 5, 184.5, 1

157.3,153.9, 14

—S672 623
28.1
, 6.
77.6
6.5,

25. 0, 24.
D, 14A1, 12
167.5, 16
133.4, 128

b, WS 7,

{M+H):

s

Selected
3C (125 MHz, CDCl,)
5

1.6, ]

12

102. 7,90.8, 108

F | NC(OMe

892

205.1,204.9, 184.0, 171.7, 168.6,
164.8, 158.2, 155.3, 147.2, 138.6,
111.1,110.4, 103.9, (99.5, 97.9), 79.5,
76.3,73.5,70.6, 70.4, 69.6, 65.8, 62.8,
62.3,41.1,40.2, 38.6, 28.2, 25.0, 24.3,
241,23.0,21.2,20.7,17.1,14.7, 141,
12.6

13

NC(O)Me

856

205.6, 184.4,177.7, 167 .4, 158.1,
152.9, 147.7, 140.0, 139.6, 134.6,
115.1,106.2, 102.6, 100.8, 79.1, 78.8,
76.4,74.5,70.1,70.0, 69.3, 65.7, 62.8,
62.5,50.5,50.4, 45.9, 40.1, 38.4, 29.8,
29.6,28.4,25.0,234,21.1,20.2,19.2,
17.4,14.7,14.0,13.8, 13.4, 12.5.

14

801.4

218.3, 205.5, 169.0, 168.1, 153.7,
151.3,150.1, 145.9, 137.3, 134.7,
120.8, 103.1, 101.6, 79.4, 79.0, 76.8,
75.9,74.7,73.3,70.4, 69.6, 66.2, 62.9,
61.4,50.9,47.1,46.2, 40.5, 39.4, 39.3,
28.9, 235,214, 20.1,18.5, 18.0, 14.6,
14.2,122.7,12.1.

15

801.4

218.4,205.5, 168.0, 162.5, 159.2,
153.6, 149.7, 147.8, 137.2, 134.6,
121.6, 103.6, 103.3, 79.4, 79.0, 76.8,
75.9,74.6,73.4,70.5,69.7, 66.2, 62.9,
61.4,50.9,47.1,46.2, 40.5, 39.4, 39.3,
28.7,23.5, 21.5,20.1, 18.5, 18.0, 14.6,
14.2,12.7,12.1.

16

815.46

218.44,205.5,168.0,153.2,148.3,139.4,
129.6,128.6,111.0,103.3,97.3,79.3,79.

0,76.9,76.9,74.5,73.5,70.6,69.8,66.1,6

3.0,61.4,50.9,47.1,46.2,40.5,39.4,39.3,
28.6,23.5,21.5,20.1,18.5,18.0,14.6,14.

2,12.712.1.

17

833.72

217.7,205.7, 168.3, 160.1, 154.0,
147.5,134.6, 126.1, 122.3, 103.2,
79.5,78.9,75.9,755,70.5, 69.7, 66.1,
62.9,62.0,51.1,47.1,46.2, 40.5, 39 4,
39.3, 28.6, 23.4, 21.5, 20.3, 18.5, 18.0,
14.7,14.3,12.5, 12.2

18

NC(O)Me

857

205.8, 184.7, 178.0, 169.2, 167.9,
164.6, 154.2, 149.4, 148.6, 136.8,
134.4,121.1,103.1, 79.4, 79.3, 76.8,
75.6,74.7,73.4,70.5, 69.8, 66.1, 63.1,
62.8,50.7, 46.3, 40.5, 38.8, 28.5, 25.3,
23.8,21.5,20.3, 19.5, 17.8,

19

NC(O)Me

867

205.5,184.4,177.6, 167.5, 158 .4,
157.9,153.7,153.2, 147 .5, 138 .4,
134.5,133.7,121.4, 110.7, 107.6,
102.7,79.0, 76.4,75.2,74.7, 70.2,
69.4,65.7,62.7,50.5, 45.9, 40.1, 38.5,
28.2,25.0,234,21.1,19.3,17.4, 14.8,
13.8,13.3, 12.5.

81




H2N .5 H NC(0) Me 873
79.0,76.4,76.2,74.7,70. 2, 69. 5, 65. 8, 62.
WO 280/0%945. 9, 40. 2, 38. 5, 28. 2, 25. 1, 23. 5, 2
1.2,20.0,19.3,17.5, 14. 9, 13. 8, 13. 3, 12. 5

205

204 Q

PCT/US2008/076731

=TI

59. 3,

., 13.5,70.4,69. 2,

Y SO I LI

154. 3, 146, 5, 13
3, 103, 9AR9. 5, 97
- i sopropyl 91

3.4,
K9
9

65. 8

128. 3,

D. 9, 80. 1,

62.9, 62.

100 0 164 7 164 5 162 4 1
. V’ 2\ T - AT U’ -_—\J = L

7 &MBL)/

5. f¥e.

Selected
109 H2RC (25MHz, CDCly)
S

3 , 37.3,29. 7

, 28.
7,1

H

o)

L, 24. 3, 24
8.5,17. 1,

1, 23.
14.6, 1

816

218.4, 205.5, 169.2, 168.0, 164.7,
153.6, W9, 148.60137.0, 134.3,
121.1,103.4, 79.4, 79.3, 79.0, 76.8,
75.9,74.6,73.5, 70.6, 69.8, 66.1, 62.9,
61.4,50.9, 47.2, 46.2, 40.5, 39.4, 39.3,
28.5,235,21.5,20.1,18.5, 18.0, 14.6,
14.2,12.7,12.1

21

826

N/A

22

NC(O)Me

9155

205.9,184.7,178.0,167.8,157.0,154.1 1
52.6,149.8,144.6,142.4,139.2,128.2,12
4.5,112.1,110.4,103.1,79.3,74.5,70.8,

70.5, 69.8, 66.1, 63.0, 62.8, 50.8, 46.3,
40.5, 38.8, 29.9, 28.5, 25.4, 23.7, 21.5,
20.3,19.6,17.8,15.1,14.1,13.8,12.9

23

NH

843.37

204.5,204.3,187.4,166.1,166.0,158.6,1
58.0,154.1,153.5,147.9,138.7,134.9,13
4.1,121.7,111.1,107.9,104.3,99.2,97 5,
81.9,81.5,79.9,76.4,75.6,70.6,69.9,66.
1,64.7,62.3,41.7,40.8,40.5,38.8,35.2,2
8.4,25.7,25.5,22.6,21.4,21.2,20.1,17 4,
15.5,13.3,11.7,

24

850.4

219.3,205.3,205.0,165.1,165.0,162.6,1
60.6,156.2,153.1,141.3,141.2,131.8,12
8.0,121.3,121.2,112.6,105.4,105.2,104
.2,99.5,97.9,97.1,80.3,79.4,79.3,76.7,7
3.2,70.6,69.8,66.1,62.4,61.4,46.1,41.0,
40.4,40.0,39.7,29.9,28.5,25.3,25.2,23.
0,
21.4,20.8,20.4,19.0,17.9,15.5,12.3,11.
3

25

NC(O)Me

873.37

205.4,205.2,184.2,165.1,164.9,153.9,1
45.2,140.5,138.3,137.2,129.1,123.9,
117.7,104.2,99.7,98.1,90.8,79.7,76.5,7
5.6,73.6,70.6,69.9,66.0,63.2,62.3,41.3,
40.5,38.9,37.5,28.4,25.3,24.6,24.5,23.
2,21.4,21.0,17.4,15.0,14.3,12.7.

26

832.4

N/A.

27

816

218.4,205.6,169.1,168.1,164.1,153.7 1
49.9,146.2,137.2,134.5,120.4,103.3,94
.7,79.4,78.9,76.8,75.9,74.6,73.3,70.5,6
9.7,66.1,62.8,61.4,50.9,47.2,46.2,40.5,
39.4,39.3,28.6,23.5,21.5,20.1,18.5,18.

0,14.7,14.212.7,12.1.

28

NC(O)Me

874.5

N/A.

82




205. 3, 205.0, 187.6,177. 2,168.8,164.9,1
64. 8, 158. 4, 155. 1, 149. 2, 141. 2, 139. 2, 13

w@2®9401023, 107. 7, 103. 8, 99. 8, 98. 2, 80. 37 110 '
905 9.7,76.6,73.7,73. 5 70.5,69.5, 66. 3,63.1,

82 5§

Q/I{'\L'.QQ

-.’21’2’)0

O’)O

FPCUZ(8208%/076731
H2 NN

U= 95

0, 24.
Exabijie ]
64. 8,
8.5, 1

41
OO, Y0

5,24.3,23.2,21
3, 205. 1A4.90. 3, 1
158. 4,155. 1, 14
110. 1, 107. 7, 103.

-
9.

OJCO

,2
9

.9

(OFAQ

P oLt o5

D. 8, 17. 3,
168A8, 16
141. 2, 139
D. 8, 98. 2,

4 M5 1
1 (93H):

BS@‘;‘?

4. 5, 1¢lepted
3C (125 MHz, CDCl,)

)

111 ° HZNN

29

H,N

J=n

NON C

NC(O)Me

874.5

N/A.

30

NC(O)Me

N/A.

205.3,184.2,166.6,158.9,155.5155.3,1
54.4,150.8,138.8,130.1,110.9,108.7,10
3.8,99.7,79.7,76.8,76.5,73.7,70.5,69.5,
66.3,63.3,62.5,41.2,40.5,29.0,25.3,24.
6,24.7,23.2,21.4,21.0,17.4,15.0,14.3,1
2.6.

31

NC(O)Me

901

205.36,184.3,176.9,165.1,164.8,163.3,
161.7,159.4,154.4,147.8,135.1,132.4 1
21.7,104.0,92.6,79.7,76.6,74.0,70.6,69
.7,66.1,63.1,62.5,41.3,40.5,39.0,28.7,2
5.3,24.7,24.5,23.2,21.4,21.0,17.6,15.0,
14.4,12.6.

32

832

217.6,205.6,168.2,162.7,159.6,157 .51
53.7,146.7,133.8,128.6,122.1,103,91.1
,79.4,78.9,76.7,75.8,75.3,70.4,69.6,66.
2,62.9,61.9,51.0,46.9,46.2,40.5,39.3,3
9.2,28.8,23.4,21.4,20.2,18.5,17.9,14.5,
14.3,14.2,12.4,12.2

33

850

218.8,205.2,205.0,165.2,165.0,159.4,1
57.5,153.7,146.7,133.7,128.6,122.0,10
4.2,99.5,97.8,91.1,80.4,79.4,79.3,76.7,
76.6,73.5,70.6,69.9,66.0,62.3,61.7,46.

0,41.0,40.4,39.9,39.5,34.9,31.8,28.4,2

5.3,22.9,22.8,21.4,20.8,18.9,17.8,15 .4,
14.3,12.3

34

832

218.6,205.5,170.6,167.9,158.2,153.5,1
49.9,143.2,138.7,136.5,110.0,109.8,10
3.2,79.3,79.0,76.8,75.8,74.3,70.4,69.6,
68.4,66.1,62.8,61.3,50.9,47.0,46.1,40.
4,39.4,39.2,28.7,23.5,21.4,20.0,18.5,1
7.9,14.514.2,12.7,12.1

35

833

N/A

36

832

218.5,205.5,168.7,167.9,158.4,154.2 1
49.2,141.3,139.3,138.5,110.1,107.7,10
3.2,79.4,78.8,76.8,75.8,74.5,73.3,70.5,
69.7,66.1,62.8,61.4,50.9,47.0,46.2,40.
4,39.5,39.2,28.6,23.5,21.4,20.0,18.51
7.9,14.514.2,12.5121

37

NC(O)Me

873.46

205.8,184.6,178.0,170.5,167.7,158.2,1
54.1,149.9,143.0,138.7,136.7,110.0,10
9.8,102.9,79.4,79.1,76.7,74.5,70.4,69.
5,68.4,66.2,63.0,62.7,50.7,46.1,40.4,3
8.7,28.8,25.3,23.8,21.4,20.2,19.4,17.7,

15.0,14.1,13.5,13.0

83




F NC(0) -
9.7,76.8, 76.

I sopropyl

6!

919
73.7,73.4,70.5,69.5, 66. 3,

WO 30090228, 41. 4, 40. 5, 39. 1, 37. 5, 29. 9, 28.
9 24 5,24.3,23.2,21.4,21.1,20.7,20.0,1

7'21/IO1/IR1’)7

\Aﬁ

PCT/US2008/076731

2009 075923PCT/ US2008/ 076731 ExatplMS Ar| v A M5 ( MRgl§cted
Examipte $el ect edr 13C (125f M-z, BDCI 3) (B+H): 3C (125 MHz, CDCl5)

205. 3, 205. 1, 188. 1, 1|78. 2 168.8,164.%¥% 5

64.8/158. 4. 155, 1,149, 1. 141. 2,139 2. NC( 0) -

8.5, 110. 1, 107. 7, 103. 9, 9b. 8, 98. 2, B5. 2, 8 [R12.1K06.3, 205.0, 174.8, 168.7,

cycl opro- M837 0.3,79.7,}6.8, 76. 6| 73. 7, 745327020, 641431, 1284,

H2 NN WA@@ 1, 62| 5, 41 4, 4p. 9. 40. H288, ®3T7104.1,805, 97.9, 803,

38 N 'F O 834.54 795 792 767 75.5,73.3, 70.6, 69.8,
66.1, 62.3, 61.5, 46.1, 41.0, 40.5, 39.9,
39.5, 28.6, 25.3, 25.1, 23.0, 21.4, 20.8,
18.9,17.9,155,124, 11.3.

84




6,29.5,29.0,24.5,24.3,23.2,21.3,21.2,2
0.8,17.4,16.6,14.9,14.5,12.7,10.0, 9. 8.
wQeWmIe7RH. 4, 187.6,177.1, 165.0, 164. 8,1
63. 4, 162. 8, 159. 6, 156. 3, 154. 2, 149. 4, 13

82

29 121 4 10
J -\

QO 1

029 QQ 7
T

QQ 1
A\ A

PCT/US2008/076731

= NC(OY Et

(V)

O =,

901 ¢
Exalié.
1.3,7
17. 3,

80. 3, 79. 8, 76. 8,

9. 5, 28. 8, 24.7,

=

-
T, LTZ==L. T,

2,62. 6Ab4. 0, 4]

15.0,14.4,12. 71

76.6
X4
24.5
. 8.9

TpPpoO— O 7

73.7,70.
D. 5, 9. 0,
23. 3, 21.

5 d8S 6,
B (M3H )3

4’ meg’

‘V\ =L
HON Sélected
3C (125 MHz, CDCl,)
5

o B

205. 1

39

[, 205. 4, 190. 3, 1

76.9

165. 0, 16

o)

4.8, 1

816

217.7,205.3, 167.8, 160.7, 158.4,
153.0, 144.3, 139.1, 138.3, 137.7,
112.4,110.0, 102.9, 79.0, 78.7, 76.5,
75.5,74.7,70.2,69.5, 68.3, 65.8, 62.7,
61.4,50.7,46.7,45.9, 40.2, 39.1, 28.2,
23.2,21.2,19.9,18.2,17.6, 14.2, 13.9,
12.3, 11.9.

40

NC(O)Me

857

205.6, 184.4,177.7,167.5, 160.7,
158.4, 153.5, 144.3, 139.0, 138.3,
137.4,112.5,110.1, 102.7,79.1, 78.9,
76.4,75.2,74.3,70.2, 69.5, 68.1, 65.8,
62.8,50.4,45.9,40.2, 38.528.2, 25.1,
23.5,21.2,20.0,19.2,17.5, 14.8, 13.8,
13.3, 12.6.

41

832

127.9,205.7,168.2,168.0,157.0,153.4,1
48.5,147.2,133.8,129.6,122.1,103.7,10
3.2,79.4,78.9,76.8,76.7,75.8,75.1,70.5,
69.7,66.1,62.9,61.8,51.0,47.0,46.1,40.
4,39.4,39.2,28.5,23.4,21.4,20.1,18.5,1
7.9,14.6,14.2,12.5,12.2.

42

816

218.2,205.5,174.8,168.7,168.0,153.4,1
43.2,128.5,128.1,123.7,103.1,79.3,78.

9,76.8,75.8,75.4,74.8,70.4,69.6,66.1,6

2.9,61.5,50.9,47.1,46.2,40.4,39.4,39.3,
28.8,23.5,21.4,20.1,18.5,18.0,14.6,14.

2,12.6,12.1.

43

836

218.6,205.1,204.9,173.1,168.7,165.3,1
65.1,163.2,163.0,154.1,148.6,148.4,14
3.4,140.8,135.9,135.7,122.2,121.9,119
.5,103.6,99.5,97.9,80.8,80.4,79.5,79.3,
76.5,73.8,70.4,69.3,66.5,62.3,61.8,46.
1,41.0,40.6,39.9,39.5,36.8,29.5,25.3,2
5.1,

44

833

N/A

45

817

217.3,205.6,173.1,168.7,168.3,163.0,1
54.1,148.6,135.8,122.1,119.5,102.8,79
.5,78.9,76.7,76.5,75.9,75.8,70.3,69.3,6
6.4,62.9,62.1,51.0,46.9,46.2,40.5,39.3,
39.2,29.4,23.4,21.3,20.2,18.5,17.9,14.

5,14.3,12.4,12.2.

46

816

218.1,205.6,168.2,154.4,153.7,140.51
32.6,129.9,123.9,110.0,103.2,79.4,79.

0,76.8,75.9,75.1,75.0,70.5,69.6,66.1,6

2.9,61.6,51.0,47.2,46.2,40.4,39.3,28.8,
23.5,21.4,20.1,18.5,18.0,14.7,14.2,12.

6,12.1.

47

NC(O)Me

857

205.8,184.8,177.7,168.0,154.5,154.2 1
40.6,132.6,129.7,123.9,103.0,79.4,79.
3,76.7,75.5,75.1,75.0,70.4,69.6,66.1,6
3.0,50.7,46.3,40.2,38.7,28.7,25.3,23.8,
21.4,20.3,19.6,17.8,15.1,14.1,13.7,12.

85




63. 4, 162. 8, 159. 6, 156. 2, 154. 3, 149. 4,13 |/
6.2,132.7,121.4,104.0, 103.8,99.7,98.1, 114 H2N F

WOE{00)p7592B opr opyl 915 PCT/US2008/076731
80.3,79.8,76.8,76.6,73.7,70.5, 69. 7, 66.
2 632 62 6-41-3-40-5-39-137 5 29 5 2
8.8,24.6,24.4,23. 3,[21. 4| 21. 2, 20. T, 2\65.2, Selected
Exab®pld,[17. 3, 14r 9, 14. 5, I2. | 11&' 4P-| (M+): NC( 0) Et *© 225 NiHX, CDCl,)
--- |$ HN c 116 ip --}7,,F NC(O)- isopropyl
936 IV A

9.

86




H2N

a

205. 3, 205.1,187.5,170.6, 158. 2,154.4,1

wa2009/015933 0, 138. 7, 136. 5, 110. 0, 109. 9, 10

/ PCT/US2008/076731

3.9,99.7,98.1,79.7,76.5,73.6,70.5,69.5, 117 FNC(O)Et

—905-6
0, 31.
Exdingie ]
144, §

QRRR’)RQ1

{'\R/I1
A=A b = =)

Q/I{'\RQO
L

|
||l_|\|

OO Y90

2,29.0, 24, 5, 24
L7. 3, 14A8, 14. 4,
3, 139.0, 1

-bOOI\)

B. 2, 21. 4,
8. 9A

137. 3,

D1, ; 2
188Hp,

L1202

Selected

158. 37C (123 M}z, CDCl,)
110. 1, 5

48

NC(O)Me

873

N/A

49

833

N/A

50

827

N/A

51

817.4

218.2,205.5,173.5,168.8,168.2,154.0,1
50.3,142.9,137.1,123.6,110.0,103.1,79
.4,78.9,76.8,75.9,74.8,73.0,70.4,69.4,6
6.1,62.8,61.4,50.9,47.1,46.2,40.2,39.3,
39.2,29.0,23.5,21.4,20.1,18.5,18.0,14.

6,14.2,12.6,12.1.

52

835.5

219.3,205.2,205.0,176.3,168.5,165.2,1
65.0,158.9,155.0,144.5,138.6,113.9,11
1.4,104.0,99.6,97.9,80.4,79.5,79.0,76.
8,73.3,70.5,69.6,66.8,66.1,62.1,61.3,4
6.1,41.1,40.4,39.9,39.5,28.8,25.2,25.1,
23.0,21.4,20.7,18.8,17.9,15.4,12.4 11.
3.

53

817.45

218.6,205.5,176.4,168.5,168.0,158.9,1
55.0,144.6,138.6,114.0,111.4,103.0,79
.4,79.0,76.8,75.7,74.5,70.4,69.4,66.8,6
6.2,62.6,61.2,50.9,47.0,46.2,40.3,39.4,
39.2,29.0,23.6,21.4,20.0,18.5,18.0,14.

5,14.2,12.7,12.1.

54

817.11

218.6,205.5,175.2,168.3,168.0,159.2,1

54.3,141.7,138.6,114.7,112.8,103.2,79

.4,79.0,76.8,75.7,74.5,70.5,67 .2,66.1,6

2.7,61.3,50.9,46.9,46.2,40.4,39.5,39.3,

28.5,23.6,21.5,20.0,18.5,17.9,14.5,14.
2,12.6,12.1.

55

816

217.6,205.6,168.1,160.7,157.4,153.4,1
46.3,137.6,133.1,128.2,126.5,122.1,10
2.7,79.3,78.9,76.8,76.7,75.8,75.3,70.3,
69.2,66.5,62.9,61.9,51.0,46.7,46.1,40.
5,39.4,39.2,29.9,29.6,23.4,21.3,20.1 1
8.5,17.9,144,14.3,12.4,12.2

56

850

N/A

57

NC(O)Et

888

207.8, 205.1, 204.9, 187.3, 157.3,
153.2,150.2, 141.7, 140.0, 126.6,
119.4,105.6, 103.9, 101.3, 99.5, 97.9,
79.6,79.4,76.3,73.3,70.4, 69.6, 67.2,
65.8, 62.8, 62.4, 41.0, 40.2, 31.0, 28.1,
24.3,24.2,22.9,21.2,17.1,14.7, 14.2.

87




n---C3 NC(0)- 103.8, 103.6, 99.2, 79.4, 76.3, 73.4,
118 H2N F isopropyl 903 70.3, 69.5, 69.4, 68.3, 66.0,
W®2008/07023 4, 53.8, 41.1, 40.2, 37.2, 36.6, 31.RCT/BS2088/076731

28.4. 24.7. 23.0, 21.1, 20.4, 19.7, 18.5, 17. 1,
170 14 7 14 3 12 4
205.8,188.0, 178. 2, 167. 7| 162. 7, 15p. M Selected

Exdmpl®,154. 2, AM6. 7, 133.¥6, 128. ] 121{ §mi8): 1{19 H*®I(@6 MEtz, CDCly)
887 2.8 91.1 79.3 79.2 ¥6.7 76.5 74}2(? 70. 4 5
69.5,66.2,63.0,50.7,46.1,40.5,38, 8, 31. | HZNN ' N

150.2, 142.0, 140.0, 126.9, 1194,
105.5, 103.0, 101.3, 79.0, 78.7, 76.6,

3, 28,8, 2%2\1. 4,20.3,19.4,17.7,[15. 2, 1 |218.3,205.3,167.6, 157.3, 152 4,
|
SN2 N
58 HAN™ N h% H © 815 |7556,74.1,70.3,69.5, 67.1, 65.8, 62.7,

61.1,50.7, 46.8, 45.9, 40.2, 39.3, 39.0,
28.2,23.2,21.2,19.8,18.3,17.7, 14.3.

205.6, 184.4, 177.8, 67.5, 157.3,

Z 153.0, 150.2, 141.8, 140.0, 126.7,
| 119.4, 105.5, 102.8, 101.3, 79.1, 78.9,
59 N ??A F | NC(O)Me 856 |76.5,74.3,70.2, 69.4, 67.1, 65.8, 62.9,
N 62.5, 50.5, 46.0, 40.2, 38.5, 28.2, 25.1,
23.5,21.2,20.1,19.3, 17.5, 14.8, 13.8,

13.4, 12.6.

218.4,205.5,168.0,160.4,153.3,150.6,1

.y N_<° \ 49.7,140.4,137.2,132.1,131.0,119.6,10

NN 3.0,79.2,79.0,76.8,75.8,74.6,73.6,70.4,
N H 0 816

60 69.4,66.3,62.9,61.4,50.9,47.0,46.2,40.

5,39.4,39.2,29.1,23.5,21.4,20.0,18.5,1

7.9,14.5,14.2,12.6,12.1

\ 7

61 H ¢ 833 |N/A

\ 7

218.3,205.6,172.1,168.4,168.2,153.8,1
H N_<O“N 50.0,146.2,136.9,135.5,122.4,102.9,79

z \N H o 817 .4,79.0,76.8,75.9,74.9,73.3,70.4,69.4,6
6.3,62.9,61.5,51.0,47.1,46.2,40.6,39.4,
39.3,29.4,23.5,21.4,20.1,18.5,18.0,14.
6,14.3,12.6,12.1.

62 |

W/

218.6,205.6,167.9,167.7,158.3,155.7 1
2 54.3,151.2,138.8,117.2,111.9,108.3,10
~ | s H o 832 3.3,79.4,78.9,76.8,75.9,74.5,73.2,70.5,
63 HN" N | H 69.8,66.1,62.7,61.5,51.0,47.1,46.2,40.
N 5,39.5,39.3,29.9,28.5,23.5,21.5,20.1 1
8.517.914.7,14.212.6,12.1.

N/ N\
64 I’jy F 0 852  [N/A

205.1,204.9, 187.2, 161.2, 158.5,

z | 154.2,148.7,144.2, 138.2, 1281,
X N 113.3, 110.1, 103.9, 99.5, 97.9, 79 4
H5N N - ) ) ) ) ) )
65 2 ot F NC(O)Et 889 176.4,73.4,70.4, 69.6, 65.8, 62.7, 62.3,
41.1,40.2, 34.6, 31.5, 31.0, 28.1, 25.2,

24.3,22.9,22.6,21.2,20.6,17.2, 14.7.

218.4, 205.3 167.6, 161.2, 1585,
| 153.4. 148.9. 144.1, 138.3, 128.2.
112.3.110.2. 103.0. 79.0, 78.7, 76.3
H N N - 3 3 3 3 3 3
66 2 / H o 816 1765 75.6, 74.0, 70.2, 69.5, 65.7, 65.6.
62.5 60.9. 50.6. 46.8, 45.9. 40.2. 39.2,
39.0.29.6. 28.2 23.3.21.2 19.7. 18.2.

88




4.3,14.1,13.5,12.8,8.8
205. 3, 205.1,187.6, 177. 2, 166. 0, 165.0, 1
W®2008/01973 1, 153. 8, 139. 7, 133. 2,128. 4, 12

PCT/US2008/076731

6.1,104.0,99.8,98.1,90.6,80.2,79.7,76. 120 H2 * F
NCLO)Et 0056, 758,737 706607662 632 6274
1.3.40.4.39.0 37.5|31. 3| 20.9 28.8 M6 Selected
Exdaddpld | 23. 2, 24r 4, 20. 4, V. §, 15A0, 14| 3miR): 6°C (\4MHz, CDCl,)
2009/ 075923PCT/ US2008/ 076731 Exanplé% Al Y A NB (MH):
m e $el ected 13C (125 MHz, CDCl 3 921] H2N
SN
HN—Q Uy
&7 NJ\E L F NC(O)Et 907 |N/A
N/
S=N
HN—Q I N
68 N)\E jy H 0 834  [N/A
~
N
N
6 I =z F NC(O)Et 807 |N/A
70 H | NCO)Me 857 |N/A
217.9, 2054, 169.3, 167.8, 157.9,
154.4, 153.0, 149.6, 138.5, 118.6,
110.2, 109.6, 102.9, 79.1, 78.7, 76.5,
71 H O 832 75.5,74.6,72.1, 70.3, 69.5, 65.8, 62.7,
61.4,50.7, 46.7, 45.9, 40.2, 39.2, 39.0,
29.7,28.2,23.3,21.2,19.9, 18.3, 17.6.
7 F 0 850 |N/A
73 H 0 833 |N/A
205.0, 204.8, 183.9, 158.4, 153.9,
153.2, 147.5, 138.4, 134 .5, 133.7,
121.2,110.7, 107.7, 103.8, 79.4, 76.5,
74 F NC(O)Me 885 73.4,70.4, 69.6, 65.7, 47.1,41.2, 41.0,
40.2, 30.5, 28.2, 28.1, 25.0, 24.3, 22.9,
21.1,20.7,17.1,14.7, 14,0, 12.3.
205.1, 204 .8, 187.3, 176.9, 164.7,
158.4, 158.0, 154.0, 153.3, 147.6,
138.5, 134.6, 133.7, 121.2, 110.8,
75 H,N F NC(O)Et 899 107.7, 103.9, 99.5, 97.9, 80.1, 79.4,
76.5, 76.3, 73.5, 70.4, 69.6, 65.8, 63.0,
62.3, 41.1, 40.9, 40.2, 38.8, 31.6, 29.7,
28.2,24.3
205.0, 204 .8, 176.6, 164.7, 164.5,
158.4, 158.0, 154.0, 153.3, 147.6,
NC(O)- 138.5, 134.5, 133.7, 121.2, 110.8,
76 F | 913 107.7, 103.9, 99.5, 97.9, 80.0, 79.4,
propy
76.5,76.3, 73.5, 70.4, 19.6, 65.8, 63.0,
62.3,41.1, 40.2, 39.9, 38.8, 29.7, 28.2,
24.3, 24 1

89




H NC(0) Et 887 205.8, 188.0,178.4,167.7,166.0,157.1,1
53.7,139.9,133. 2,128.5,126. 1, 103. 0, 90
WO 200907592¥%9. 1, 76. 8, 75. 6, 74. 6, 70. 5, 69. 6, 6. 1, 63. ACBRSBNSW76731
.7,46.2,40.5,38.9,37.3, 6

31.3,29.0 28 7 238 21 4 20 419 4 17

8 152, 14.1,13. 7,12 9.8/ 9. 122 HeNMD H NC(0)Et SRpedies
Exad@de 3, 205. 1A487. 6, 477 1| 167A6, 16p.(0+H): 3C (125 MHz, CDCl,)

64.8,153. 6, 151. 3, 137. 4, 1L34. 4, 128 33%% 5

6.1, 103.9, 102.9,99.|8, 98( 1, 80. 2, 7D. V%9

.7,76.5, 489, 73. 6, 70. 5, 69. 6, 66. 1| 63. 2, 6

2.7,41. 3] . 0,|37. 5/ 3NGERI. P, 28, 9,

4. 6,94 4. %3 L, A1. 4, 20. beyrpo®-mb o,%’ﬁ. 2212 6, 9.0.

123 3- N H2NAN 0)Et [ 906 N A [124 ., H2NN F_NC(0) OMe

890.5 2 185. 8,| 163| 5, 156.6| 154.6, 154.1, 138.8,

135. 7Hz 5.9, A2P.deoié L, 97. 3439, 70.6,
69. 9, 66 1, GEE:ﬁﬁf .2, 41.%&“40 5, 38.[/, 28.5, 23.2,
14 9

21 A 17 3, 1,112 6 1251 02N [F NC(OYEt 905

53.8,151.0,147.8,138.8,129.4,128.4,11
26, 9 133 7, 129 6, 12 0.7,104.0,99.6,97.9,97.1,79.4,76.3,73.
19 7, ] |6\9

'5,73.7,70. 6,

0.4,39.0,31.2,28.5,

.2
,F98| INCEOIEL 76. BBBE |75 5 704 69.6,65.9,62.9,62.5.41.2.4
.1,63.1,62. 6| 41. 3, 47’5 35'831.0,29.7,28.2.24.3 241,230,

3
14
205. % 205 187 6 168. 3| 165. 0, 1641. 8, 1 [205.1,204.9,187.3,164.8,164.7,156.4,1
%I 47
04, 1NI% 7
g6
24.6(24.4,23.P,21.4,(512206,17.1,14.7,14.2,12.5,8.7

V. 9,|1/7.3,14. 9, 14. 4, 1Z2. b, 0.9 1Z0] HZN F Iﬁ%_ukb@‘l,épg(;?&‘]58_7,158_3,154_3,1
205. ] .9, 164.8, 164.p, 160.|63.6h28.8438.7,134.8,134.0,121.4,11
153. § .3, 11p 6}0 1, 103.19,0,8.05,042/098,98.2,80.3,79.7,76
20. 4, 10.m, @%‘) ) 58] 3,9185. [87,76@785,76.689,66.163.2,62.6.4
41. 0, Z29. 6, 5| 0, 24.13,4404,39.2,3125,28.4,24.5,24.4,23.2,
21. 2, 14.7,(14.0, 12| 4. 127|23i5.21 8RAQUNIR173,14.9,14.6,14.
NC(Q 128 K _--(r] 1- 1i 412NN L S

205.1,204.9,183.9,164.6,155.7,153.4,1
39.6,134.5,129.1,127.7,117.5,103.9,99
.5,97.9,96.1,79.4,76.3,75.5,73.4,70.4,6
9.6,65.8,63.0,62.4,41.0,40.2,38.8,28.2,
25.1,24.4,24.2,22.9,21.2,20.8,17.1,14.

8,14.1,12.4.

81 F | NC(OMe | 873.35

205.3,205.1,184.2,165.0,164.8,156.6,1
54.5,154.3,138.7,135.7,128.0,125.4,12
2.3,104.1,97.3,79.7,76.5,73.7,70.6,69.

8,66.0,63.2,62.5,41.3,40.5,39.0,37.5,2

8.4,25.3,24.6,24.4,23.2,21.4,21.0,17 4,
15.0,14.3,12.6.

% F | NCOMe | 874

205.3, 205.1, 187.6, 164.8, 165.0,
156.0, 153.7, 139.8, 134.7, 129.3,
127.9,117.8,104.1, 99.8, 99.1, 96 4,
79.8,76.6,75.7,73.6, 70.6, 69.7, 66.1,
63.2,62.7,53.7,51.0, 41.3, 40.5, 31.3,
28.7,24.6,24.4,23.2,21.4,20.9,17.4

83 H NC(O)Et 887

205.9,184.8,178.0,167.8,162.5,160.5,1
56.2,153.7,141.3,141.2,131.7,128.0,12
1.5,121.4,112.6,112.5,105.4,105.2,103
H NC(O)Me 873 .0,97.0,79.3,76.7,75.6,74.7,70.5,69.7,6
6.1,63.1,62.8,50.8,46.2,40.4,38.8,37.3,
28.5,25.4,23.8,21.5,20.3,19.6,17.8,15.
1,

84

205.4,205.1,184.2,165.1,164.9,162.5,1
60.5,156.2,153.9,141.2,131.5,128.0,12
1.3,112.6,105.4,105.2,104.2,99.7,98.1,
97.1,79.6,76.5,73.6,70.7,69.9,66.0,63.
1,62.6,41.3,40.5,39.0,28.4,25.3,24.7 2
4.523.2,21.5,21.0,17.4,15.0,14.3,12.6.

- F | NC(OMe | 891.41

90




F NC(0)Et 905.6 N/A. 129 HN F NC(0)Et 906. 6

205. 5, 205. 2,187.6, 183.9, 169.2,165.1,1
W® 2000/01943 4, 150. 4, 149. 3, 136.5,134. 4, 12 PCT/US2008/076731
27104299798180379776876.
R7Q77Q'27H7R_063_1’631"_
1.3, 40. 5, 39. 0, 31. 3,|29. 9 28. 4, 24. é‘ﬁs Selected
Exabdpl@,|21. 5, 28c 9, 17. 4, 6. D, 14A4, 12 XMSHE 130 s“ol(148NME, CDCIy)
F NC(0)- isopropyl 920.4 NA. WO .
2009/ 075923PCT/ US2008/ 06731 Examle Arl Y A M5 (Mi-H?:
nme $el ected 13C (125 Mz, CDClI 3) 8 131|:24BNM.4O05I0C0REY6.9,165.1,164.9,
906. 61 20 205.1,(187. b, 177. 2, 1[72. 7, 16{954.6:154.1,151.2,148.0,139.0,129.6,1
c5.0] 10w L33 1505 L SNGIORS4) O16bd | 673.7.75.4.70.6.69.5.66.1 63,1 62.7
gﬁg ;&28657605‘@%46% Z 6%0&8%% Iggz’g 41.4,40.5,39.1,37.5,30.0,28.5,24.5,24.
. ’ ’ » 92- 0114032 21.521.2,20.7,20.0,18.8,17.4,1
41. 3,40. 4,38.9,31. 1, 31. P, 30. 3, 28] 5, 24 5.0,14.5,1
D, £4.|O, £O. £, .0, 4. 4, ZL. S5, £ZVU. O, L7. 9O, 1 LﬂSe(Cﬁb|éj’2054,2051,1903,1770,1
12.8,8.9. 132 H2N R NC(p) Et 906. p 64.9,164.8,156.6,154.7,154.4,138.8,13
205. 4, ?;’?&187- 5, 167.5 159 8 5B.1,1 |57,128.0,125.5,122.2,104.2,97.3,80.3,
374. 6, Gy , 104.A, . 33 9%08, (79.8,79.7,76.6,76.5,73.7,70.6,69.9,66.
9.7)76.6, 76.8,#3¢7, 70. 6, '8@‘5 %03%6 1, 63. [1,63.2,62.6,41.4,40.5,39.1,37.5,29.9,2
3,626, 41. 3, 40. 4,39. 0, 3}. 6, 31. 3, P9. 9, 2 |8.5,24.5,24.4,23.2,21.5,21.2,20.7,20.0,
06 28 5 24 6 24 4123 3121 4 20 17 4 [18.8,17.3,15.0,14.6,12.7
15.0,]"%) N789 133[H2N .. r.| F NC(0Q) Et 906
205. 3 5N%) 1§65, 0 .8, 16B. 7
88.1)154. 9, 1 45 ﬁ“e Li'gé‘é’?"fio 1,8?% N/A
4.1,99.8,98.1,04°5,[79. 7| 76. 6,
/4.5,/5 8/&J. 6. b9 ,bb D), 63.0,62]5, 41
4,404 2'!?,, .9,28.4,24.5,p4.3,2
2,21 @ 17F4 IMC@)Nd. 1, 957, [NBA9 134 H2NL /
NC( 0) Et 889
Cl
205.9,190.7,178.3,167.7,155.9,153.6,1
ﬁ 39.7,135.0,129.3,128.0,117.7,103.1,96
NN N H NC(O)- ggy  |:379.3.79.1,76.8,75.8,75.6,745,70.5,6
90 isopropy! 9.7,66.1,63.1,62.9,50.7,46.3,40.5,39.0,
\©\/ 37.4,28.5,23.8,21.5,210.2,19.8,19.3,18
8,17.8,15.3,14.1,13.7,12.9.
205.4,205.2,176.9,165.0,164.8,155.9,1
’<§| 53.8,139.8,134.8,129.2,127.9,117.8,10
HNTN N . NC(O)- 901 |4:2,96.4,80.2,79.8,76.6,75.7,73.6,70.7,
91 \©Y isopropy! 69.9,66.1,63.2,62.7,41.4,40.5,39.2,37.
5,28.4,24.6,24.4,23.2,21.521.2,20.7,2
0.0,18.8,17.3,15.0,14.5,12.7.
205.4,205.1,187.6,177.2,165.0,164 .81
— 56.8,154.5,154.3,138.6,135.7,128.1,12
HZN@ 5.6,122.4,103.9,99.7,98.1,97.3,80.3,79
9 NS F NC(O)Et 888 |.6,76.5,76.4,73.7,70.5,69.4,66.0,63.1,6
P 2.6,41.3,40.1,39.0,37.5,31.3,29.9,28.9,
25.6,25.4,23.2,21.4,20.9,17.4,15.0,14.
4,
e NC(O)-
93 N F cyclopro- 899 N/A
pyl
e iy NC(O)-
94 N | F cyclopro- 900 [N/A
r/
N pyl

91




NA 135 X-C)--q HZNN\$ N F NC(0) Et-d5 910.5
205. 4, 205. 2, 187. 7, 177. 1, 165. 0, 164. 8, 1

W@2005/019% 4, 157. 7, 154. 5, 146. 7, 133.7, 12 87. 67, BARE78/076731
63, 180470.1.6, 9969. 88, 9866. 1.0,9613.02, 8062. 45,

740

40 4 2

T

21. 4,

Exabijie ]
149. %

79. 4,

2 Q0
Ty TOT Ty, OIS Y,

20.9,17.4,14. 9
L, 204.8r 183. 9
138.5, 118.3
76.3, 73.4, 1

P

Z £ 29 A 24 6
l-u’ — . _l" —e"T. \J

14.
L6
1

1,12.6. 1
D. 3, A158.
10. 1, 109
69.5, 65

24 4 2
—

D (M8
6. 103
8?"%2.

B6 M$' N\

2 9

C(lC_)i Ve ggiSelected

3, 153°®(125 MHz, CDCl,)
.8, 99.5, 97.8,

9, 62.3, 41.0,

40. 2,
14. 7,

i3

opr
4. 4
103. ¢

28.1, 25.0, 2
12. 4.

Wiw

o“ﬁ”;‘/T(\lEi 5. 1
I, 153. Z, 6
), 99.5, 97.9,

£

2
.
/

RO — wlo
owo -

24.2, 23

. P, 8469.

0, 21.
137 H

P, 110.
6.3, 73

P05.2@05.2,18472,165.1,155.6,154.0,1
5R9(19) 9,136.4,132.4,132.3,127.8,12
4.4, 167,19 6.2,104.2,99.7,98.1,96.6,7

f;’.?,? 7367,70.7,69.9,66.0,63.2,6.4,4
'3 40 @4,2%24}16,24.5,21.4,17.4,
50443127, ",

696
24. 3,
14. 7,

b6 H2|)

aka) faY
Oz,

Y adl m (@]
0o 0,

SPp @
Z 1,

238
4, 19.

138 N
900

0
;20504' 1 .2,?2!;‘5;8'154.3, 138.7,
185 281289 o5 1252 1223,
113.22+19:0;, 16%-1, 99.8, 79.7, 73.7,
70.7,69.9, 66.0, 62.5, 41.3, 40.5, 39.0,

28.4,28.1,25.3,24.6, 24.4, 23.2, 21 .4,
21.0,17.4,15.0, 14.3, 13.8, 12.6,

97

NC(O)Me

891.55

205.3,205.1,184.1,176.9,170.6,165.0,1
64.8,158.2,154.3,149.8,143.0,138.8,13
8.6,136.4,109.9,104.1,99.6,98.0,79.7,7
6.5,73.5,70.6,69.72,69.67,68.5,65.9,63
.0,62.5,54.0,41.2,40.3,38.9,31.9,29.8,2
9.4,28.4,25.2,24.5,24.4,23.1,21.4,21.2,
20.9,17.3,14.94,14.92,14.2,12.7

98

NC(O)-
isopropyl

901

205.9, 190.7,178.3, 171.4, 167.6,
162.5, 160.5, 156.2, 153.8, 113.6,
128.0, 112.5, 105.4, 105.2, 97.0, 79.3,
76.8,74.5,70.4,69.6, 69.3, 66.3, 63.1,
62.7,60.6, 50.7, 40.5, 37.4, 29.9, 29.2,
23.8,21.4,21.3,20.2,19.8,19.3, 18.8,
17.8

99

NC(O)Me

903

205.3, 205.0, 184.3, 171.4, 158.3,
155.9, 153.4, 141.0, 128.1, 108.8,
103.9,101.3,96.4,79.7, 73.6, 71.2
70.5, 69.6,69.2,62.7, 60.6, 55.8, 4
40.5,41.2,40.5,25.3,23.2,21.4,2
21.0,17.3,15.0, 14.4, 12.5.

1.2
1.3,

100

NC(O)-
isopropyl

914

205.4,205.1,190.2,177.0,166.6,165.0,1
64.8,158.9,155.4,154.5,150.8,138.8,13
0.9,110.8,108.7,104.0,99.8,98.2,80.3,7
9.7,76.8,76.7,76.6,76.5,73.7,70.6,69.6,
66.2,63.3,62.6,41.3,40.5,39.2,37.5,29.
9,28.8,24.6,24.4,23.2,21.4,21.3,20.7,1
9.9,18.9,

101

NC(O)Me

891

205.1,204.9,184.0,176.8,164.8,164.6,1
62.4,159.2,157.3,154.2,146.5,133.5,12
8.4,121.4,103.9,99.5,97.9,90.9, 79 .4,
76.6,76.3,73.5,70.4,69.6,67.1,65.8,62.
9,62.3,41.0,40.2,29.7,28.2,25.1,24.3,2
4.2,23.0,21.2,20.7,17.1,14.7,14.0,12.4

102

NC(O)Me

886

205.6,184.3,176.9,165.0,163.5,162.7 1
59.5,156.2,154.2,149.4,136.2,132.9,12
1.5,104.0,103.9,98.9,80.3,79.8,76.6,73
.7,70.5,69.6,66.1,63.2,62.6,41.2,40.5,3
8.9,37.5,28.9,25.3,24.7,24.6,23.3,21 4,
21.0,17.4,15.1,14.3,12.7.

103

NC(O)Me

886

205.3,205.1,184.1,177.0,165.0,164.8,1
58.3,154.7,152.8,152.5,150.3,142.5,14

2.3,138.8,112.0,109.7,104.1,99.7,98 1,

92




Prodrug Studies
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In vitro and in vivo
studi es were conducted on conpounds 5, 6, 7 and 5 8,
weamb/oofwhi ch is an am no acid produg of eithe€T/US2008/076731
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6.5,75.0,73.7,70.6,69.8,66.0,63.
1.3,40.4,38.9,29.5,28.4,25.3,2

234.864.20.9,17.4,14.9,14.3,

et i c—st ||rl\/

oo T ooTs

inrats also confirned the rapld cleavage of the an1no
acid to provide the correspondi ng am no thiazol e,

10i ncubation with | eucine

am nopepti dase conpletely cl eaved the am no acid

W thin one mnutes (data not shown).

compound 1.

Experi nent al

I n addi

tion,

the Tables 7- 11 bel ow.
procedures 15Human intestine S9 incubations
Conmpound 5 (liuM was incubated with human intestine

S9 and human liver S9 (2 ng protein/nl)

procedures and results are sunmarized in

In vitro experinental

in

pot assi um

phosphate buffer (100 mM pH 7.2) containing MgC12 (5

mv)

was started by the addition of conpound 5,
stopped at predefined time points (0, 5, 10, 20 15,
20, 25, 30, 45 and 60 mi nutes) by renoving one aliquot
fromthe incubation mxture (0.1 nL per aliquot) and
adding it to 3-fold volune of stop reagent (ice-cold

acetonitrile,
renoved by centrifugation.

0.3 ni).

in the presence of NADPH (2 mM at 371C. Reaction

and was

Preci pitated protein was
Prodrug conmpound 5 and

parent conpound 1 concentrations in the supernatant

were anal yzed by LC M5/ MS. 25 Hunman

bl ood i ncubati ons

in duplicate),

rat a

nd nouse

Compounds 5, 6, 7 and 8 (2
ILLM were incubated with fresh human bl ood (conducted

started by the 30 addition of conpound 5,
stopped at predefined tinme points (0, 5, 10, 15, 30,
45 and 60 minutes) by renoving one aliquot fromthe
i ncubation mxture (0.1 nL per aliquot) and adding it
to 3-fold volune of stop reagent (ice-cold

acetonitrile,
renoved by centrifugation.

0.3 ni).

rat and npuse bl ood. Reacti on was

and was

Preci pitated protein was
Prodrug compound 5-8 WO

2009/ 075923PCT/ US2008/ 076731 and parent conpound 1 or
3 concentrations in the supernatant were anal yzed by
LC/ M5/ MS. 5Table 7: O eavage of am no acid prodrugs in

bl ood i ncubati ons Conpounds Fornula |1

Ar

Bl ood i ncubations % remaining after 60 mn

Rat

6 0 112NHtH N.

Human 5 o YLN--e---s N2NH i N,
5.6%9.3%8.3% 7 o ....
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9.0 %

In vitro
M ce

23.7%12.9 %

N HZNHH 1
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NC(O)Me

rout e-
35 3.0

891

2A5.|2,2@$.@,a%@1@708,167.7,164.8,1
64.6,156.7,153.9,148.3,147.0,133.5,12
9.3,121.5,103.9,103.6,99.5,97.9,80.1,7
9.7,79.5,76.6,76.5,73.5,70.4,70.3,69.6,
65.8,62.9,62.3,41.0,40.2,38.7,28.1,25.
1,24.4,24.2,23.0,21.2,20.8,17.1,17.0,1
4.8,14.0,12.4

105

NC(O)Me

885

205.2,184.2,177.0,165.0,164.6,163.2,1
56.6,153.7,140.1,137.6,128.2,127.9,10
3.6,98.9,79.7,76.5,76.0,73.6,70.5,69.6,
66.2,63.2,62.6,41.2,40.5,39.0,28.9,25.
3,24.7,24.5,23.2,21.4,21.0,17.4,15.0,1
4.3,12.6.

106

NC(O)Me

891

205.3,205.1,184.2,176.9,168.6,165.0,1
64.8,158.5,155.0,149.1,141.2,139.2,13
8.6,110.1,107.7,104.1,99.7,98.1,80.3,7
9.7,76.5,73.7,73.3,70.6,69.8,66.0,63.1,
62.5,41.3,40.4,38.9,37.5,29.9,28.4,25.
3,24.6,24.4,23.2,21.4,21.2,20.9,17.3,1
4.9,14.3,

107

NC(O)Me

892

206.9,206.7,184.3,183.8,176.6,166.9,1
65.2,165.0,157.4,153.5,135.4,128.9,12
3.1,104.1,99.3,97.7,80.0,79.5,76.3,76.
1,73.4,70.4,69.7,65.8,62.7,62.3,40.9,4
0.2,38.7,37.2,29.7,28.1,25.0,24.9,24 7,
21.1,20.9,20.7,17.2,15.0,14.1,12.7

108

NC(O)Me

873

207.8,205.5,184.5,177.6,167.5,162.4,1
59.3,157.3,153.9,146.5,133.4,128.3,12
1.6,102.7,90.8,
79.0,76.4,76.2,74.7,70.2,69.5,65.8,62.
7,50.5,45.9,40.2,38.5,28.2,25.1,23.5,2
1.2,20.0,19.3,17.5,14.9,13.8,13.3,12.5

109

NC(O)-
isopropyl

919

205.1,204.9,190.0,164.7,164.5,162.4 1
59.3,154.3,146,5,133.4,128.3,
121.3,103,9,99.5,97.9,90.9,80.1,76.3,7
6.2,73.5,70.4,69.2,65.8,62.9,62.3,41.1,
40.2,38.9,37.3,29.7,28.1,24.3,24.1,23.
0,21.2,20.9,20.4,19.7,18.5,17.1,14.6 1
4.3,12.4

110

HoN

NC(O)Et

905

205.3,205.0,187.6,177.2,168.8,164.9,1
64.8,158.4,155.1,149.2,141.2,139.2,13
8.5,110.1,107.7,103.8,99.8,98.2,80.37
9.7,76.6,73.7,73.5,70.5,69.5,66.3,63.1,
62.5,41.3,40.5,38.9,37.5,31.3,29.9,29.
0,24.5,24.3,23.2,21.3,20.8,17.3,14.9,1
4.512.7,

111

NC(O)-
isopropyl

919

205.3,205.1,190.3,176.9,168.8,164.9,1
64.8,158.4,155.1,149.1,141.2,139.2,13
8.5,110.1,107.7,103.9,99.8,98.2,80.3,7
9.7,76.8,76.6,73.7,73.4,70.5,69.5,66.3,
63.1,62.6,41.4,40.5,39.1,37.5,29.9,28.
9,24.5,24.3,23.2,21.4,21.1,20.7,20.0,1
8.7,17.3,14.9,14.6,12.7.
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3.34 8.21 33.6 No prodrug was detected in the plasma
6 given orally. Al

when

W eooblozsopar ent conmpound 1. 5Bi ol ogi cal

conpound 5 or

were converted

Act i vi t BCT/US2008/076731

Representative conpounds of the invention showed

illaaaY¥s rnu:rl l\l! Cco

/mrn

nmim
TToartt

hi hlfl

n O
T

f‘f\hf‘ﬂ

tra+|r\n\

LERLEE =)

A4

LI =% " v |

and/ or phar rmcodynam c propertiep - er corrpounds Selected
Exa@el osed i AarU. S. HRatenf NoA' 6, 8fgMeN). | | n paPC (28IMHz, CDCl,)
the ¢onpounds of the inyention have inproved 5
activities against [10 nethecillip resistant
St aphyl ococcus aurgus ([MRSA) and| or Hae|20pRi2D%$,188.1,178.2,168.8,164.9,1
i nfl lenzag_ isol ates. Traditional|nacrol iﬁéé 1§ﬁt4i1§5 ol #$4141.2,139.2,13
are mot ct\ v ?I nst fed¥dPunt | MRSA. ¢03.9,99.8,98.2,95.2,8
uni que f 37'9 t He bi MPPOsi pe HLhai 76’f7¥ 66737734705696
i nventt2bn prow Yed i mpr pved Yctilities 1;2 3022202? 282? 272
hi ghlly resi stant MRSA i pcl udi ng fonsti tld)t 1\/7e 6614914512710098
reststant Tsotates whirt £ some unjquesi SBI2 hl:?8761771 165.0 164.8 1
i nprove activity 1%agai pst H. infl uenzagsisS@ @1g§615631542149413
whi ch i syaiNso a wegkness of macrplide aptd h;nggq:amgg 103.8,99.7,98.1,
addt i oﬁ%i keF ekaNpl®ES pr ®oi defBoiamorsmmeal76 6173.7,70 5,69.6,66.
Vi vo | phér tac 44 data such ap ani |2 63refa20E5400041.3,40.5,39.0,37.5,3
nodel|s and pharmacdki netfic propefties pLﬂr&ZW&a&%ﬂ £5823.3,21.4,20.9,
hi gh|AUC (area under the curve) |n dogsl1730d5PAd4ek. 48.9
and 10 bel ow show ni crobi ol ogi cal] data @P5¥RES-hil&LHHf6.9,165.0,164.8,1
i nventions and Tablle 11|shows ni trobi ol Bdi*c & 8d5?91ﬁ§)?1543149413
rel ated €o s df I:LJS 6,N(6)-69[1 %f 14, 6?1038997981
. . ) . 3.7,70.5,69.7,66
lsl|4rrpI|C| %@sg llect el dadrepyhgpi r?gé elp 62 '5.39.1.37.5.29.5.2
! N . .4
H i nf'fUenzae MNsofgtes are hi ghl | ght ed I%egégm 4?@@ £4.212.20.7 20,2,
9 H |influenzae Con‘poun:iAr A' 3392P49247 18,71.73'_"4%) 14.5,12.7
infiuen%EE\Lo und AT A 33929[49247T P NS-5 HO 2 1
.11 2[4 oNlH Me 1 NlIls F
ety gg@% oN HARR M 48 1R
116 J\/\ Q F NC(O)- 936 |N/A
isopropyl
205.3,205.1,187.5,170.6,158.2,154.4,1
a 49.9,143.0,138.7,136.5,110.0,109.9,10
S 3.9,99.7,98.1,79.7,76.5,73.6,70.5,69.5,
117 =N \_17)5‘ F NCO)Et 905 168.5,66.2,63.1,62.6,60.6,41.3,40.5,39,
HN N 0,31.2,29.0,24.5,24.3,23.2,21.4,21.32
0.8,17.3,14.9,14.4,12.8,8.9
189.9, 158.3, 153.9, 144.3,
139.0,138.4, 137.3, 112.5, 110.1,
7\ \0]\ NC(O)- 103.8, 103.6, 99.2, 79.4, 76.3, 73.4,
— F . 903 [70.3,69.5, 69.4, 68.3, 66.0, 62.8, 62.4,
118 N NN isopropyl
HoN 53.8, 41.1, 40.2, 37.2, 36.6, 31.7, 29.2,
28.4,24.7,23.0,21.1,20.4,19.7, 18.5,
17.1,17.0,14.7,14.3, 12.4.
205.8,188.0,178.2,167.7,162.7,159.7,1
57.5,154.2,146.7,133.6,128.5,121.8,10
= 2.8,91.1,79.3,79.2,76.7,76.5,74.9,70.4,
119 HZNIN/ N7 | H | NCOE | 87 l69566263050746.140538831.
3,28.8,23.8,21.4,20.3,19.4,17.7,15.2,1
4.3,14.1,13.5,12.8,8.8
205.3,205.1,187.6,177.2,166.0,165.0,1
64.8,157.1,153.8,139.7,133.2,128.4,12
-—L/— 6.1,104.0,99.8,98.1,90.6,80.2,79.7,76.
120 HoN—N 2 .| F NC(O)Et 905 |[6,75.8,73.7,70.6,69.7,66.2,63.2,62.7,4
5 1.3,40.4,39.0,37.5,31.3,29.9,28.8,24.6,
24.4,23.2,21.4,20.9,17.4,15.0,14.5,12.
6,

95




- H2N H NC(O)Me 4.00 2.00 14 1 'o N/ HO 4.00 2.00

15 0

N\ |

N/ HO 4.00 2.00 16 ZNCN A H 0 2.00

WQ2@®9/02159232N ),---s N %c HO 2.00 1.00 18 H NCT/US20hB/H76731
H NC(O)Me 4.00 2.00 19 N\ NH2 N/ H NC(0)Me 4.00 2.00

20 H
—\J

N Fal /
LI T

Example

|
] LI} T

Ar

Al

MS
(M+H):

m/e

Selected
3C (125 MHz, CDCl,)
5

121

H2N—‘[N/§\©\H

NC(O)Et

887

205.8,188.0,178.4,167.7,166.0,157.1 1
53.7,139.9,133.2,128.5,126.1,103.0,90
.6,79.4,79.1,76.8,75.6,74.6,70.5,69.6,6
6.1,63.1,62.9,50.7,46.2,40.5,38.9,37.3,
31.3,29.9,28.7,23.8,21.4,20.4,19.4,17.

8,15.2,14.1,13.7,12.9,8.9.

122

S
5

NC(O)Et

904.62

205.3,205.1,187.6,177.1,167.6,165.0,1
64.8,153.6,151.3,137.4,134.4,128.3,12
6.1,103.9,102.9,99.8,98.1,80.2,79.9,79
.7,76.5,76.0,73.6,70.5,69.6,66.1,63.2,6
2.7,41.3,40.5,39.0,37.5,31.3,29.9,28.9,
24.6,24.4,23.1,21.4,20.9,17.3,15.0,14.

5,12.6,9.0.

123

NC(O)Et

906

N/A

124

NC(O)OMe

890.5

205.4, 185.8, 163.5, 156.6, 154.6,
154.1,138.8, 135.7, 128.0, 1255,
122.4,104.1, 97.3, 73.9, 70.6, 69.9,
66.1,62.6, 53.2, 41.4, 40.5, 38.7, 28.5,
23.2,21.4,17.3,14.9,14.1,12.6

125

NC(O)Et

905

205.5,205.2,187.6,168.3,165.0,164.8,1
56.9,154.1,148.5,147.2,133.7,129.6,12
1.7,104.1,103.6,99.7,98.1,79.7,76.6,76
.5,73.7,70.6,69.8,66.1,63.1,62.6,41.3,4
0.4,39.0,31.2,28.5,24.6,24.4,23.2,21 .4,
20.9,17.3,14.9,14.4,12.6,8.9

126

NC(O)Me

875

205.1,204.9, 183.9, 164.8, 164.6,
160.7, 158.4, 153.8, 138.3, 137.3,
112.5,110.1, 103.9, 99.5, 97.8, 79 4,
76.3,73.5,70.4,69.6, 68.3, 65.8, 62.8,
62.3,41.0,40.2, 38.7, 29.6, 28.1, 25.0,
24.3,24.1,229,21.2,20.7,17.1,14.7,
14.0,12.4.

127

NC(O)Et

905.6

N/A.

128

NC(O)Et

905.6

N/A.

129

NC(O)Et

906.6

205.5,205.2,187.6,183.9,169.2,165.1 1
65.0,154.4,150.4,149.3,136.5,134.4,12
2.7,104.2,99.7,98.1,80.3,79.7,76.8,76.
6,73.7,73.3,70.7,69.9,66.1,63.1,62.6,4
1.3,40.5,39.0,31.3,29.9,28.4,24.6,24 .4,
23.2,21.5,20.9,17.4,15.0,14.4,12.7,8.9.

130

NC(O)-
isopropyl

920.4

N/A.
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0 4.00 2.00 21 NNH2 N/ HO 2.00 4.00

H

i nfl uenzae Conpound Ar Y A 33929 49247 22 H NC(0) Me

WQ2@9/023908) - NS HZ2N

23 HZN F NH 4. 00 2. 00 P<r1/Bi2N08/076731

1101 F O 4.00 4.00 25 NH2 10 F NC(0O) M= 4.00 4.00 26

H2 N

101 E
A4

TV

Example

o 1

Ar

Al

MS

(M+H):

m/e

Selected
3C (125 MHz, CDCl,)
5

131

NC(O)Et

906.61

205.4,205.1,187.5,177.2,172.7,168.1 1
65.0,164.9,163.3,159.5,156.5,154.6,14
3.5,138.5,104.9,104.1,99.7,98.1,79.7,7
6.5,73.6,70.6,69.8,68.4,66.0,63.1,62.6,
41.3,40.4,38.9,31.7,31.2,30.3,28.5,24.
5,24.3,23.2,22.8,21.4,21.3,20.8,17.3,1
4.9,14.4,12.8,8.9.

132

NC(O)Et

906.6

205.4,205.2,187.5,167.5,159.0,158.1 1
54.6,154.2,126.3,104.1,99.8,98.1,91.8,
79.7,76.6,76.3,73.7,70.6,69.8,66.1,63.

3,62.6,41.3,40.4,39.0,37.6,31.3,29.9,2

9.6,28.5,24.6,24.4,23.3,21.4,20.9,17 4,
15.0,14.4,12.7,8.9.

133

NC(O)Et

906

205.3,205.1,187.5,165.0,164.8,163.7 1
58.1,154.9,153.6,145.6,142.9,140.1,10
4.1,99.8,98.1,94.5,79.7,76.6,
74.8,73.8,70.6,69.8,66.0,63.0,62.5,41.
4,40.4,38.9,31.2,29.9,28.4,24.5,24 3,2
3.2,21.4,21.3,20.8,17.4,14.9,14.412.7,
8.9

134

NC(O)Et

889

N/A.

135

NC(O)Et-ds

910.5

205.4,205.2,187.7,177.1,165.0,164.8,1
62.5,159.4,157.7,154.5,146.7,133.7,12
8.6,121.6,104.1,99.8,98.1,91.0,80.4,79
.7,76.5,73.8,70.6,69.8,66.0,63.2,62.5,4
1.3,40.4,39.0,37.5,28.4,24.6,24.4,23 .2,
21.4,20.9,17.4,14.9,14.412.6.

136

g
H,N

NC(O)Me

891

205.1,204.9, 183.9, 169.3, 158.0,
154.3, 153.6, 149.5, 138.5, 118.3,
110.1, 109.6, 103.8, 99.5, 97.8, 79 .4,
76.3,73.4,72.0,69.5, 65.8, 62.9, 62.3,
41.0,40.2, 28.1, 25.0, 24.3, 24.2, 23.0,
21.1,20.7,17.1,14.7,14.1,12.4.

137

mj\;
o\
H,N

NC(O)-
isopropyl

919

205.1,204.9, 189.9, 169.3, 157.9,
154.4,153.7, 149.6, 138.5, 118.2,
110.1, 109.6, 103.9, 99.5, 97.9, 80.0,
79.4,76.3,73.4,72.0,70.4, 69.6, 65.8,
62.9,62.4,41.1,40.2, 38.9, 37.2, 28.1,
24.3,24.1,23.0,21.2,20.9, 20.4, 19.7,
18.5,17.0,14.7, 143, 12.4.

138

HoN v

NC(O)Et

850

N/A.

Prodrug Studies

In vitro and in vivo studies were conducted on compounds 5, 6, 7 and

5 8, each of which is an amino acid produg of either compound 1 or compound
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0 4.00 4.00 27 NOHNN/ F O 2.00 2.00 28 rz--Nr (10
H2N F NC(O)Me 2.00 2.00 29 H2N X---Ni NN I. F

WONE{00pMe231. 00 2. 00 30 H2NIsI F NC(0) Me 4. 00 2.P0Or/83200B/0¢6731

10

15

20

25

30

H2NN F NC(O)Me 4 2 32 H2N'--NN\N H O 2 2 33 H2N'-.-N\N

F 4 2 ) ) ) .
9., to see the effectiveness of these amino acid derivatives to cleave at the

amide bond to liberate the free amino thiazole and amino pyridine of
compounds 1 and 3.
The amino acid derivatives were rapidly cleaved to the active free amino
compounds in human, rat and mouse blood plasma and human intestinal
tissue. The amino acid derivatives were cleaved in human blood very
efficiently with a shorter half life than in either rat or mouse blood. An in vivo
pharmacokinetic study in rats also confirmed the rapid cleavage of the amino
acid to provide the corresponding amino thiazole, compound 1. In addition,
incubation with leucine aminopeptidase completely cleaved the amino acid
within one minutes (data not shown).

Experimental procedures and results are summarized in the Tables 7-
11 below.
In vitro experimental procedures

Human intestine S9 incubations

Compound 5 (1uM) was incubated with human intestine S9 and human liver
S9 (2 mg protein/mL) in potassium phosphate buffer (100 mM, pH 7.2) containing
MgCl, (5 mM) in the presence of NADPH (2 mM) at 37+1°C. Reaction was started
by the addition of compound 5, and was stopped at predefined time points (0, 5, 10,
15, 20, 25, 30, 45 and 60 minutes) by removing one aliquot from the incubation
mixture (0.1 mL per aliquot) and adding it to 3-fold volume of stop reagent (ice-cold
acetonitrile, 0.3 mL). Precipitated protein was removed by centrifugation. Prodrug
compound 5 and parent compound 1 concentrations in the supernatant were

analyzed by LC/MS/MS.

Human, rat and mouse blood incubations

Compounds 5, 6, 7 and 8 (2 uM) were incubated with fresh human blood
(conducted in duplicate), rat and mouse blood. Reaction was started by the
addition of compound 5, and was stopped at predefined time points (0, 5, 10, 15, 30,
45 and 60 minutes) by removing one aliquot from the incubation mixture (0.1 mL
per aliquot) and adding it to 3-fold volume of stop reagent (ice-cold acetonitrile, 0.3

mL). Precipitated protein was removed by centrifugation. Prodrug compound 5-8

98



H. influenzae Compound Ar Y A 33929 49247 34 H2N %
HO2 235 s-NAHNN HO02236/ HN / NHO 2 2
wWQ@Z00020923 / H NC(O)Me 4 2 38 HN N F 0 2 4 PCT/US2008/076731

and parent compound 1 or 3 concentrations in the supernatant were analyzed by

LC/MS/MS.

()

Table 7: Cleavage of amino acid prodrugs in blood incubations

Compounds Formula lll In vitro Blood incubations
Ar % remaining after 60 min
Mice Rat Human
0
5 NN s o . o
" N‘H_(N: . 9.0 % 23.7% 12.9%
I <
N
0
HN H "\H_(Nt N 5.6% 9.3% 8.3%
I 2
N
(o] /\ S
7 SA A T 27.5% 38.7% 23.5%
HN"% N N
o 1\ 5
8 m ey 8.6% 8.7% 12.0%
HN" Gy N N

After oral (po) and IV adminstration of compound 5 or 6 to rat, it was rapidly
converted to the parent amino derviative (Compound 1).

Table 8: Rat PK parameters of amino acid prodrug after IV/PO
administrations of Compound 5 or Compound 6

. Dose Dose Compoun  Cmax  Tmax . Va = Ck  tp  AUCe.  F

_mg/kg Route - d . (sg/mb) ()  (Lkg) (Lhrkg)  (hr)  (ugehrimb) (%)
0 IV 5 116 008 494 238 | 014 042 |
| Conversion = 485 008 209 045 319 2203
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA to 1
5 None detected in plasma via oral route- All cleaved to parent
10 PO Conversion . 132 60 298 8.84 | 40.1
______________________________________________ L SO S A S N T S
Boss ™ Doss ™ Compeind T eI T I T T e RUE TR
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H. influenzae Conpound Ar Y A 33929 49247 39 HZNH 0 1
140 HZN HNC(O)Me 2 2 41 HMNMI HO 2 1 42 HNHO 2 1
WaA00AMNIE 0 2 2 44 HNHO 2 145 HNHO 2 1 HGI/US2008/076731
, N ....N....NNL, I HZNH 0 2 2 47
_mg/kg Route (wg/mL) () (Lkg)  (L/hrekg)  (hr)  (ugehr/mL) | (%)
0 v 6 . 031 008 133 473 02 021 ...
' Conversion i 5.97 : 008  2.35 041  3.98 24.4
________________________________________ to 1 :
6 None detected in plasma via oral route- All cleaved to parent
10 Po ConverSIon AAAAA Do 13530 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA NUTTON 334 ((((((((((((((((((((( 821336
to 1

No prodrug was detected in the plasma when compound 5 or 6 given orally.
All were converted to the parent compound 1.

Biological Activity

Representative compounds of the invention showed improved MICs
(minimum inhibition concentration) and/or pharmacodynamic properties over
compounds disclosed in U.S. Patent No. 6,878,691.

In particular, the compounds of the invention have improved activities against
methecillin resistant Staphylococcus aureus (MRSA) and/or Haemophilus
influenzae isolates. Traditional macrolide antibiotics are not active against resistant
MRSA. However the unique features of the biaryl side chains of the invention
provided improved activities against this highly resistant MRSA including
constitutively resistant isolates while some unique side chains improve activity
against H. influenzae isolates which is also a weakness of macrolide antibiotics.

In addtion compound like example 4 provided improved in vivo pharmacological
data such as animal infection models and pharmacokinetic properties particularly the

high AUC (area under the curve) in dogs.

Tables 9 and 10 below show microbiological data of the present inventions and
Table 11 shows microbiological data for related compounds of US 6,878,691 for
reference.

For simplicity only selected data against either MRSA or H. influenzae isolates are

highlighted here.

Table 9

H. influenzae

Compound Ar Y A’ 33929 49247
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NH2 N1 IslNo H NC(0)
H2NI P 49 H2N N /
wo2044/075923 . N N/ H

Conpound Ar Y A 33929 49247 52 H2NN

Ve
F
0

2
0
2 2

- 48 SNH

H.

NC(O)Me 2 -
22 B0 HNNHO 2 2 51 N.-.
i nfl uenzarCT/US2008/076731
\ FO12

0

H. influenzae
Compound Ar Y A’ 33929 49247
Lo S
) H,N \_7 H 0
4 4
T D—4 H | NC(O)Me
4 N<g \ /
> ] 4.00 2.00
N
H,N S F NC(O)Me
12 2 N
NLN/H
I\ /=N 4.00 2.00
13 = \= H | NC(O)Me
H,N
N 4.00 2.00
N\,
O N
14 P H O
O~N 4.00 2.00
N \
15 | N H O
N 2~
= 2.00 2.00
HN—Q N
N N H o
16 NI P
HN 2.00 1.00
/] S
M? H 0
17 N I N
N/
H2N 4.00 2.00
oz H | NC(O)Me
18 N B
N2
Z ] 4.00 2.00
o NN B H | NCO)Me
NH, Nz
HaN 4.00 2.00
O,
20 NP B H O
N 2
= I 2.00 4.00
N
NH, Nz
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53 2Nl \ H O 4 H2N..- HO 1 1 55 o H28-'" 1 NHO
2 1 56 NS H2N- 2 2 57 HZNNi N'-- F NC(O)Et 4 2
N- -
N N

115
- FO
HO 22 59 HONN i N--- F NC(0) MeCRES2069076731
/ HO

WG S00b1anrd923
0 H2N-4 1 2261 N..s
H. influenzae
Compound Ar Y A’ 33929 49247
2.00 2.00
2 H (O)Me
4.00 2.00
73 F NH
4.00 4.00
24 F 0
— 4.00 4.00
25 N \©\i F NC(O)Me
= 4.00 4.00
HNQ N
o N \@\i F 0
;“~0 2.00 2.00
H,N
2 r-
27 B F o
N
/=N 2.00 2.00
NQUN
28 g \©\1 F | NC(O)Me
H,N
HoN 4.00 2.00
=
i N\\,N\(j\i F NC(O)Me
z | 4.00 2.00
30 H,N SN | NN F NC(O)Me
N
N
HN 4 2
31 @@\ F | NC(OMe
N
L~ S
32 HoN >—C/>_§ H O
L e
)
33 N~ N v F o
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H2ZN-- N... N/ HO0O 2 2 62 2NNl N\ N/ HO 2 2 63 H2N

/| HO 2 164 N-s H2N---1ri..... (NI(FO 21
woRoownfioeenzae Conmpound Ar Y A 33929 49247 65 P2IMNUF2008/076731

NC(O)Et 4 1 66 RN/ HO 2 0.5 67 S-.Nii2N4

J11 . NN
\ H. influenzae
Compound Ar Y A’ 33929 49247
2 2
74 \ S
24 =, \_/7)2 H 0
H,N N
\ ey
35 HZN’L\N%QNE H O
2 2
/4 \ S
36 e »)" H o
H,N N
4
37 HoN Xy LSH H NC(O)Me 4 2
N/
N\o
N
38 N*@\} F 0 2 4
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Ns FNC(O)Et 4 2 68 S-.N H2N--4, ...1L(N N1) Ise, HO
22691 NFNCO)Et 2 2 70 2NN/ H NC(O)Me' 2 2 71 H

wO@2@9Mr#23 / - N H2N 72 FO10.5 / _ H2N PCT/USB0§/076731
\ N H2N
H. influenzae
Compound Ar Y A’ 33929 49247
4
39 HoN \N ’\N>/§ H O 1 1
oY
4
40 HoN Xy ,\N>/§ H NC(O)Me 2 2
oY
S
HN—Q | S
N
N\
mn— 3
42 NJ\@y H 0 2 1
N\
HN—¢ ?
S
43 N I ) F O 2 2
N
N\S
n—
44 NJ\©§¢ H 0 2 1
N\
mn— 3
B
45 N I ) H O 2 1
N
/NtN
NaA
H O 2 2
NH, 2
N=
47 »i:&—@s; H | NC(O)Me
N ¢
s—N
LY : 2
48 HNTSy H NC(O)Me
= 2 2
H2N’<\N\,L S E 0
49 |
N NG
s
z 2 2
s Ao
50 H,N” N |/N H 0]
Py
N~o 2 2
H2N—<// X
51 I ( H O
Nz




HO 2 NA Table 10 MRSA ConpoundAr A' 335917662
MRSA Conpound
WONBOpE22 1 3 H28

|-128

Ar Y A 33591 7662 1 1-128

F NC(O)Et 2 1

/| -

\

s F
PCT/1I82008/076731

H. influenzae
Compound Ar Y A’ 33929 49247
2 1 2
52 N7 SN N F O
N\o
2 1 1
53 H,NT SN ‘N\ H O
N\o
g
N N H 0 1 1
54 HaNT NP
O\N/
O 2 1
HN— | q
N
N-~g
HN—{ 2 2
7
< 4 2
57 HNT N E\\ F | NC(O)Et
-
| 2 2
58 HNT N7 NN H o]
N\
7
< | 2 2
59 HNT N E\\ F | NC(O)Me
Ve
HoN—N
TN | H 0 2 2
60 I
N
H,N
2 2
R
61 N H O
N 2
O-N
N
6 N)\OY H o)
N
~
63 H,N7 N 1
b
N
NS N 2 1
64 N, : F o)
N
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F NC(0)

Et 4 2 74 H2N

F NG(O)Me 8 8 75 2N  F

NC(O)Et . 4 4 76 H2N F NC(0)- propyl . 4 4 77 H2N
WO 20d@000p23 cycl opro-pyl 8 8 78 H28 N/ F NC( Oh¢EUS2088/076731
79 HN N/ F NC(O0)Et
H. influenzae
Compound Ar Y A’ 33929 49247
7
§ l N 4 1
65 H,N” N 0:/{“ F NC(O)Et
Z
> l _N 2 0.5
66 H,N” N 0\/{, H 0
S~N
HaN—\ |
o ’ {NJ\ENL F | NC(O)Et 4 2
P
N
-
HN={ |
68 i NJ\ENL H 0 2 2
~
N
>
6 Q F | NC(O)Et 2 2
N
Z
> I _N 2 2
20 H,N” N 0\/{' H NC(O)Me
S
7\
71 QH]\; H O 2 /A
H,N
S
7\
H,N
N
| 2 | A
73 e W/ H O
? -
Table 10
MRSA
Compound Ar Y A’ 33591 7662
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. 4 2 80 H2N F NC(0)- isopropyl 4 4 81 H28 110 F
NC(0)Me 4 4 82 H28 F NC(O)Me 8 4 83 H28 H

WOS{00)p E9231 2 MRSA Conpound Ar Y A 33BOL/USHBR076731
84 H2N -- \
MRSA
Compound Ar Y A’ 33591 7662
/i ==
) Hzn—q ’S‘O\«’ F | NC(O)Et 2 1
N S
S
7 N1
3 =N N F NC(O)Et 2 1
H,N
-
11 op =" \ /f F NC(O)Et 4 2
74 H,N F NC(O)Me 8 8
75 HoN F NC(O)Et 4 4
NC(O)-
76 HaN F propyl 4 4
NC(O)-
77 H2N F cyclopro-pyl 8 8
78 F NC(O)Me 8 8
79 F NC(O)Et 4 2
NC(O)-
80 F isopropyl 4 4
]1 F NC(O)Me 4 4
]2 F NC(O)Me 8 4
{3 H NC(O)Et 4 2
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H NC(O)Me 8 8 85 H2N 110 F NC(O)Me 8 4 86

NC( 0) -

W@ 300b1AN923 - . \

i sopropyl
Cl

4 4 87 1-12N

H NC(O)Me 8 8 89 H2ZN 110 ClPET/US2008/076731

F NC(0) -

HZN N/ F

i sopropyl 4 2

NC(O)Me 4 4 90 H2ZN --. H NC(0)- isopropyl 8 8 91 H2N
MRSA
Compound Ar Y A’ 33591 7662
v
9y \Q\/ H | NCOMe | 8 8
F
H,N \N'N
s \Q\% F | NC(OMe 8 4
F
HzN’<\N\,L S F NC(O)- 4 4
86 Nl P isopropyl
H2N’<~N\,L N NC(O)-
F . 4 2
87 | _ isopropyl
N
2N \;N
o8 \Q\/ H | NCOMe | 8 8
Cl
" \Q\i F | NCOMe | 4 4
Cl
HzN’<\N\,L NC(O)-
H . 8 8
90 \©V isopropyl
HzN’<\N\,L NC(O)-
F . 4 4
91 Q{ isopropyl
N
N F NC(O)Et 4 2
92 |
N
ik NC(O)-
93 N F cyclopro- 8 8
pyl
e g NC(O)-
94 N | F cyclopro- 8 8
N? pyl
Hz”ﬂ
95 N F | NC(O)Me 8 8
F
/
96 N \—/ F | NC(O)Me 8 8
H,N” N N

10

L




F NC(0)- isopropyl 4 4 92 HZN F NC(O)Et 4 2 93 H2N
F NC(0)- cyclopro- PYl 8 8 94 HZN F NC(0)- cycl opro-
woX10987¥295 H2ZN F NC(O)Me 8 8 96 |-12N -- -.PCT/UBR008/676731
NC(O)Me 8 8
MRSA
Compound Ar A’ 33591 7662
7\ /N,
97 = % NC(O)Me 8 8
H,N
HZN’C\N'N NC(O)- 8 8
98 isopropyl
F
% N \©:‘( NC(O)Me 8 8
4
S NC(O)-
100 HN" N |\/N isopropyl 8 8
NJY
S
HzN_</\/
101 N | : NC(O)Me 4 2
N
&
< = NC(O)Me 8 8
102 N N \N/
4 NC(OM 8 8
-~ e
103 ' \:,)\‘;
<]
HoN—\
04 TN S NC(OMe | 8 8
N
7Y
105 QN)‘Q\} NC(O)Me | 8 8
H.N
7 s
106 \N\ Ve NC(OMe | 8 4
H,N N
s—N —
107 HZN,L\N‘ \N/ s NC(O)Me 16 8
L A NC(O)M 8 8
108 2N LA~ (O)Me
N
| = NC(O)-
109 "'ZN’C«/ \ 7~ isopropy! 2 2
72
1o \N\ S NC(O)Et | 2 2
H,N N
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MRSA Conpound Ar Y A 33591 7662 97 / \ 1| F NC(O)Me 8
8 - H28 _ H28 H NC(0)- isopropyl sopropyl 8 8

WO0bAS92F NC(0) Me 8 8 100 H2N N F NC(0)- i SOpP@pYb2088/@76731
101 H28 F NC(O)Me 4 2 102 / N H2N

MRSA
Compound Ar Y A’ 33591 7662
7\ NC(O)-
111 =N \S)/%’ F isopropyl 2 2
HoN N
Z NC(O)-
112 \N\ \S)/"S F cyclopro- 8 4
H,N N pyl
7
—
13 =7 F | NC(OE 8 4
HyN N
N
7 N~ NC(O)-
"\ isopropyl
H,N N

N 2

115 HN SN Q ¢l F NC(O)Et 4 4
: N g NC(O)-

116 HoN™ N ‘Q F isopropyl 4 4

/\ S
9 =, \_/7)2 F | NCOEt | 4 2
H,N N
o \0]\ = | Nc©) . .
118 =N N isopropyl
H,N
19 | JI:N/ Lp—i| M | NooE |8 4

/
120 HZN—[’;/ ;, F NC(O)Et 4 4
nn-L 2 H | NC(O)Et 8 8
121 2NNy . \®)
-
S
19 HZN*L\:\>\©\¢ F | NCOEt | 400 | 400
5

\ —
123 HZN/L\N \N, $ F NC(O)Et 4 4
N ——
124 HZN/CN,\ \N/ | F NC(O)OMe | 8.00 4.00
S
HN—Q | iy
125 Y > F NC(O)Et 8 4
N
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F NC(O)Me 8 8 103/ HN/ F NC(O)M 8 8 104 S H2ZN F
NC(O)Me 8 8 105 / N H2ZN F NC(O)Me 8 8 106 HZN/ N F

WO M28 4 107 s-N A HZN N F NC(0) Me 16 8 ROBUSNB/076731
.5 HNC(O)Me 8 8 109 HZN .5 F NC(0)- isopropyl 2 2

110 MRSA
Compound Ar Y A’ 33591 7662

N F | NCO)Me 8 4

126 TR i
T
s—N
127 HZN»L\N‘>—©\¢ F NC(O)Et 4.00 2.00
s

N
128 HZNIN}—@\; F NC(O)Et 8.00 4.00
s—N N
\ —
129 HZN’L\N>—©\; F NC(O)Et 8.00 4.00
s—N
N NC(O)-
130 HzN/L\N>_Q\; F isopropyl 4.00 2.00
L
131 H,N \N)\W}g F | NCOEt | 800 | 4.00

NS F | NCOEt | 400 | 200
t . .
132 |
N/)\;’
HZN‘C N
133 N |\j\ F | NCO)Et | 400 | 2.00
P/
N Y
1
134 HNT SN \O\I/ ; F NC(O)Et | 8.00 4.00

135 HzNIN}_Q_; F | NC(O)Et-ds | 2.00 2.00
N
|
136 Q%N]\,' F | NC(OMe | 200 | 200
H,N
S
7\
\ NC(O)-
137 Q%Nj\éf F | isopropyt | 200 | 100
H,N
4
138 HNSQN Q F | NC(OEt | 4.00 | 4.00
i ¥

Table 11 shows microbiological data for related compounds of US 6878691 for

reference.
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H2N' N F NC(O)Et 2 2 MRSA Compound Ar Y A

33591 7662 111 ' H2NN F isopropyl 2 2 112 ' H2NN F
wOoz{00)p759e3y/cl opro- PYl 8 4 113 H2N F NC(0) Et 8 HECIu&2008/0§6731

H NF NC(O)- isopropyl 8 4 F NC(O)Et 4 4 |P115

H2 NN$

Table 11
MRSA H. influenzae
Example No.
in US Ar Y A 33591 33929 49247
6878691
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c 116 H2NNI P ClI
NC(O)Et 4 2 118 2-433 - NN

WA1DIM7THDB / \ - - ;

F i sopropyl

H2N F NC(0) -

4 4 117

HNC(O)Et 8 4 H2N$ N

i sopropyl

% H2N F
8 4
120P¢NIS20P8/076731

NC(O)Et 4 4 121 H2N * H NC(O)Et 8 8 122 H2N

MRSA H. influenzae
Example No.
in US Ar Y A' 33591 | 33929 | 49247
6878691
4
115 Xy s H | NCOMe | >64 16 16
)
“ ]
66 NN H | NC(OMe | >64 16 16
/
]
>64 16 16
6 Ny B H | NC(O)Me
Nso
N=\
o1 s N H | NC(OMe | >64 16 8
N ¢
N=N
7 S s s | H | NC(OMe | >64 8 8
s
CH
140 Sy AN F | NCOMe | 16 8 8
)
3}
\__S 32 8 8
141 v ) F | NC(O)Me
4 s F | NcOM 4 4 4
173 e Y (O)Me
2
/S
= 4 8
205 2 P H | NCOMe | >64
N F
3
\ 64 8 8
-~ H NC(O)Me
193 N)"(::)\}e (O)
H /|
195 ~N Xy B H NC(O)Me >64 32 32
o N~g
S
/ = 4 4
1o L—N/ { s | H | NCOMe 6 8
N
(\ NS 64 4 8
- F NC(O)Me
214 N X ©)
N=N
219 S’\)—Q\s F | NC(O)Me 32 4 4
$
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* F NC(O)Et 4.0
124 ., H2N N
WONS{0)pE928 4

0 4.00 123 s-N A N H2NN F NC(0)Et 4 4
F NC(0
LJ H2NN F NC(0) Me
[ e

NC(0)OMe 8.00 4.00 125 H N\l F
MRSA Conpound Ar Y A 33591 FEGGRSHEG076731

8 4127 s-N H2N-4N F NC(0) Et 4.00
2 ﬂf'\ 1’)8 k HQ!\\L‘IX J I\If‘/('\\ l:f Q {'\f‘ A
' ’ ’ MRéK H. influenzae
Example No.
in US Ar Y A 33591 33929 49247
6878691
N H | NcOMe | 64 8 8
106 - H
O~y
i‘ = H | NCOMe | 32 4 4
227 H,N N "} y
B
234 HZN’(S = H | NCO)Me | >64 4 4
N S
:
F
CANAS H | NC(OMe | >64 8 8
259 N \ ‘
N

MRSA 7662 data are not available for compounds of US US 6878691.
Compound 1 (example 1) not only has extremely potent MIC against MRSA but
also very effective in various animal models of infections and highly accumulated at

5 the site of infections in infected skin tissue of mice.

In vivo Efficacies in Systemic Mouse Protection Model of Compound 1

Compound Organism  Route MIC (mg/ml) EDsy (mg/kg)
1 S. aureus Smith  po 0.13 13.3
1 S. aureus Smith v 0.13 4.8
1 S. aureus 7662 iy 1 3.6

In vivo Efficacies in Mouse Skin and Soft Tissue Infection of Compound 1

Compound Organism Route MIC (mg/ml) EDS0 (mg/kg)
1 MRSA 7662 po 1 29
1 MRSA 7662 v 1 12

10

High Tissue Accumulation of Compound 1 at the Site of Infection

50 mg/kg po Plasma Uninfected [Infected Skin
Skin Abscess
Cmax mg/ml 5.12 3.80 9.03
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1

H2NAN\ F NC(0) -

29 s-N L, Ki

.4 N

i sopropyl

.2p. F NC(0)Et 8.00 4.00 130 s-N
4.00 2.00 131 H2N F NC(0) Et

W@200/07%5989 132 H2N NN F NC(0) Et 4.00 2.00 133 BM2MUS20B8/076731
NC(0) Et '4.00 2.00 134 HNL / F NC(0)Et 8.00 4.00 135

|—|2 || I\If‘ \ | S I\I E I\If‘/ ﬂ\ l:f 15 2 V 2 ﬂﬂ ’IQR E I\If\:( Al l\lb
2. bo 2Toex / \|  HoN 0.5 30
AUC 0-24h mg-h/ml 24 .4 54.6 257
AUC 0-0 mg-h/ml 24.5 66.6 617
T1/2 hr 5.2 17.9 52.4
Tissue/Plasma |AUC 0-c0 ratio 2.72 25.2

Compound 4 (example 4), not only showed potent antibacterial activities against S.

aureus, S. pneumonia and ampicillin-resistant H. influenzae but also was very

effective in vivo in animal infection models. In addition, compound 4 showed great

improvement in animal pharmacokinetics properties particularly in dogs with low

clearance, exellent oral absorption (bioavailability) and AUC (area under the curve).

Animal Models of Infectlon of Compound 4 in Mice and Rats

EDso (mg/kg) for MPT and 2Log Red for RLI

H. influenzae

H. influenzae

H. influenzae

. Dose
Species (mg /kg)
Mice 15
Rat 10
Dog 5
Dog 10

vd | CLe
(Lkg)  (Lhrkg)
6.8 1.6
1.97 0.64
1.0 0.10

1.54 0.10

Oral Pharmacokinetics of Compound 4 in Rat Plasma and Lung Tissue
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137 F N C(0)- isopropyl 2.00 1.00 [/ \ H2N 138
N H2ZNS N F NC(O)Et 4.00 4.00 Table 11 shows
worz@poided ogi cal data for rel ated conpounds of PQBUS2008/076731
6878691 for reference. WO
--2000/-045923RCT/-IS20084046F-3 L Afmsmf

j c N R T
. Dosél0 Dose. . . - -C Cmax. - 10431 Tapl e 1AUC,.. A
 mglkgf IRoare acP B npleyilp. i (AUS 6&?)869@9Mr/M)XR§%‘1Iasm '-“"9’: lasm
3392049247 NO-2009/- 075923PCT/HS2008/- 076731 D NREA e B
10 PO  Plasma . 254 1.67 2.06 13.89 |
£008 £1.15 +045  +281
10 PO Lung = 200 233 25 110.34 75£1.0 8.0+0.9

: £0.08 £1.15 @ £0.10 +12.94

Thus, compound (1) and compound (4) are highly potent macrolides with potential
to be a new antibacterial agent for the treatment against broad spectrum of resistant
against MRSA infections such as skin and soft tissue infection and/or respiratory

5 tract pathogens with good in vivo efficacies, excellent pharmacokinetics and high
lung tissue distribution.

Although the invention has been described with respect to various preferred

embodiments, it is not intended to be limited thereto, but rather those skilled in the
art will recognize that variations and modifications may be made therein which are

10 within the spirit of the invention and the scope of the appended claims.
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i nfl uenzae Exanple No. in US 6878691 Ar Y A 33591

33929 49247 115 rii Il s/ H NC(0) M2 >64 16 16 66 N? IS

WO 2000/0H9NC( 0) Mo >64 16 16 69 N | H NC(0) Me >64PdBUSBI176731

10

15

20

25

" N NHNCO)M >64 16 8 72 N=N 1 H NC(0) e

Nv..:\ _
“O At sl AiEn? 140 N2

1. A compound represented by the formula (I) or (II):

R1\N¢R2
Jé
Y4
T—<O )Ezox1
Y; Xs.N)\@
A B

(D or (IT)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein:
T is hydrogen, OR3, halogen or NR R;, wherein R; and R; are each independently
selected from:
(a) hydrogen;
(b) —Rs, wherein Rj is substituted or unsubstituted —C;-Cg alkyl, —C,-Cs
alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, S or N;
(c) —C(O)Ry4; wherein R4 is independently selected from the group
consisting of:
(v) hydrogen;
(vi)aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(vil)) —Rs; and
(viil)) —Rs, wherein Rs is substituted and unsubstituted —C3-Cy;
cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;
(q) ~C(O)NHRy;
(r) =C(O)OR4; and
() =S(O):R4;
alternatively, R; and R, can be taken together with the nitrogen they are attached
with to form a fused or non-fused, substituted or unsubstituted heterocyclic ring;

Yiis Sor O;
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F NC(O)Me 16 8 8 141 \ / F NC(O)Me 32 8 8 173 / \ |
H28 F NC(O)Me 4 4 4 205 ,s k N/ ; HNC(O)Me >64 4 8

WA ABIA7TIRNC(0) M2 64 8 8 195 H -.."...Ni \ H NEDPI®08/076731

10

15

20

25

30

>64 32 32 212 H NC(O)Me 64 4 8 214 _ ,N N F NC(0) Me
64Y2 and Y3 are each independently selected S, N, O or CRyo; wherein Ry is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, CF3, CN, NO,, N3, sulfonyl, acyl, aliphatic, and
substituted aliphatic;
provided that when either Y, or Y3 is S and Y, is CH or N, T is not hydrogen;
Xi, X, and X3 are each independently selected N or CRy;
Cy is substituted or unsubstituted heterocyclic, or substituted or unsubstituted
heteroaryl;
A and B are each independently selected from:

(a) hydrogen;

(b) R;

(c) —OR4;

(d) -OC(O)R4;

(¢) -OC(O)NHR;

(f) ~OC(O)ORy;

(g) -NRsRo; wherein Rg and Ry are each independently selected from Rj;
alternatively, Rg and Ry taken together with the nitrogen atom to which
they are connected form a 3- to 10-membered ring which may optionally
contain one or more heterofunctions selected from the group consisting
of: -O-, -NH-, -N(C;-C¢-alkyl)-, -N(R10)-, -S(O),-, whereinn = 0, 1 or 2,
and Ry is selected from aryl; substituted aryl; heteroaryl; and substituted
heteroaryl;

(h) -NHC(O)R;

(1) -NHS(O)2Ry4;

(j) -NHC(O)OR4; and

(k) -NHC(O)NHRy;

Alternatively, A and B taken together with the carbon atom to which they are
attached are selected from:

(a) C=0;

(b) C=N-J-Ry;, wherein J is absent, O, C(O), SO,, NH, NHC(O),
NHC(O)NH or NHSO;; and wherein Ry; is independently selected from
halogen and Ry;

(c) C=CH-J-Ry;;
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48219 Nerd | F NC(O)Me 32 4 4 S/ #s WO

2009/ 075923PCT/ US2008/ 076731 MRSA H. influenzae
wEzmept®No. in US 6878691 Ar Y A 33591 33929 BORUF2009676731
el... 0...N HNC(O)Me >64 8 8 227 H2N N H NC(0) Me 32 4

4 234 N .4 X H > 4
4 229 (c!\)quubstituted or unsubstituted, anlajzsle}ltsurewesc} or unlél%ge?té\éb 5- tgz!iO-

membered heterocyclic;
L is independently selected from Rs;
W is selected from:
5 (a) hydrogen;
(b) hydroxy prodrug group;
(c) —Rs;
(d) ~C(O)R4;
() —C(O)O-Ry; and
10 (f) —C(O)N(RsRy);

(a) Ry
(b) ~C(O)Ry4;
(¢) ~C(O)NHRy;
15 (d) ~C(O)OR4;
(¢) =(SO)R4;
(f) monosaccharide;
(g) disaccharide; or
(h) trisaccharide;
20 Zis:
(a) hydrogen;
(b) -Ns;
(c) -CN;
(d) -NO;
25 (¢) ~C(O)NHy;
(H) -C(O)OH;
(g) ~CHO;
(h) —Rs;
(i) ~C(O)ORs;
30 (G) —C(O)Rs; or
(k) ~C(O)NRgRo;
when U is hydrogen, V is selected from the group consisting of:
(2) hydrogen;
(b) ~OR;
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N HNC(O)Me >64 8 8 NMRSA 7662 data are not avail abl e

for conpounds of US US 6878691. Conpound 1 (exanpl e
waomotrsoanl y has extrenely potent M C agai nst MIBBES1H0$/076731

al so very effective in various ani mal nodel s of

i nfections ighly accunul ated at 5the site of
i nf ectig s_(?ﬁ?l(%?)gﬁ’ect ed skin tissue of mce. In vivo

Effi cacg(gs_@@(@(gﬁglr;ﬁ c Mouse Protection Mdel of
Conpound "1 Conpound Organi sm Route M C (ng/ m ) ED50
(ng/ kg) (@ DSERwus Smith po 0.13 13.3 1 1 S. aureus
Smth S, .auyteus 766& iy iv,0.13 1 4.8 3.6 In vivo
Effi cacligs P MBS ngﬂvena%dnd Soft Tissue Infection of

5Conpoun@g£]_(§33[m@@faﬁdg gani sm Route M C (ng/m ) ED50
(mg/ kg) MRSA 7662 pol 29 1 MRSA 7662 ivl 12 10 High

Ti gberaativediu gk Y taken togctiep viitidha cagbon sfemghewargfattached is C=0;

| nf.egt | . .asma Uni nfected Skin I nfected
SR 4 gl i HafHiend 252 01
(f) hydrogen;

(g) hydroxy;
1 O (h) NRgRg;

(i) halogen; or

) Ra.

2. A compound represented by the formula (Ia):

15
T ?521
3
(Ta)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein:

T is hydrogen, OR3, halogen or NR R;, wherein R; and R; are each independently
20  selected from:
(a) hydrogen;
(b) —R3, wherein Rj is substituted or unsubstituted —C;-Cg alkyl, —C,-Cs
alkenyl, or —C,-C¢ alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, S or N;
25 (c) —C(O)Ry4; wherein R4 is independently selected from the group
consisting of:

(ix)hydrogen;
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3.80 9.03 WD 2009/ 075923PCT/ US2008/ 076731 Tmax hr
0.5 3.0 3.0 AUC 0-24h ng-h/nl 24.4 54.6 257 AUC 0-00

worgeobhn224.5 66.6 617 T1/2 hr 5.2 17.9 52.4 PCT/US2008/076731

5

10

15

20

25

30

Ti ssue/ Pl asma AUC 0-00 ratio 2.72 25.2 Conpound 4

(example 4), not only showed tent antibacteri al
activities aggf%%"ty Eéﬁb%ﬁ‘ft\éﬁéfye ety sy utsyheteroaryl;
anpi ci | i n-regk§tRGy4l i nfluenzae but also was very 5
effective in vivo in animal infection nodels. In

addi tion, conpsiind -Rsswheveid Ryrie aubstimpecbarsimmsubstituted —C3-Ch,

ani mal phar macoki netics operties. tigularly in

dogs with | ow cl earcgﬁl%l,k%%gﬁlc%"?mgfgiq ’ lags%%l#%ﬂamms seleoted
(bioavailability) ansh OUSar;ea under the curve).

Ani mal Model s of Infection of Conpound 4 in Mce and

Rats EDS0 (G§)RER4f or MPT and 2Log Red for RLI
Corrpouggu{é@sg 0 0.259 <=0.069 433 RLI RLI1664 10
MPT = se otection test nodel; RUI = rat |ung

i nfecti ¢ov) AndelinoQcid reblidae areoki netics of Conpound 4 in
Di fferent Species Oral Pharmacoki neti cs of Conpound
4 in RatWpHa@&sand Lung Ti ssue DoseCmax Organ

Ro Hft@r(l'd'ti&/lml an%)&aﬂ_ H@f(ai{'el‘}go%éfﬂgr @itﬁ%ﬁé"ﬂ%g&@tﬁg} are attached

with to form a fused or non-fused, substituted or unsubstituted heterocyclic ring;
Zis N or CRyg, and Z, and Z; are each independently N, O, S or CR(; wherein Ry,
is independently selected from hydrogen, hydroxy, amino, halogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, CFs, CN, NO,, N3, sulfonyl, acyl, aliphatic, and
substituted aliphatic;

provided that at least two of Z;, Z; and Zs are not CR;

Cy is substituted or unsubstituted heterocyclic, or substituted or unsubstituted
heteroaryl;

A and B are each independently selected from:

(a) hydrogen;

(b) R

(c) —OR4;

(d) -OC(O)R4;

(¢) -OC(O)NHRy;

(f) ~OC(O)ORy;

(g) -NRsRo; wherein Rg and Ry are each independently selected from Rj;
alternatively, Rg and Ry taken together with the nitrogen atom to which
they are connected form a 3- to 10-membered ring which may optionally
contain one or more heterofunctions selected from the group consisting
of: -O-, -NH-, -N(C;-C¢-alkyl)-, -N(R0)-, -S(O),-, whereinn = 0, 1 or 2,
and Ry is selected from aryl; substituted aryl; heteroaryl; and substituted
heteroaryl;

(h) -NHC(O)R;
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(hr)(hr)(u.ghr/nL) a AUC Lung/Plasma Plasm Lung
2.54 0.08 19.00 0.08 2.332.51 1.150.10 110.34

wa20094759735 1.0 8.0 0.9 Thus, conpound (RQT/ESZH08/076731

conmpound (4) are highly potent nmacrolides with

pot ent i %b gg‘élzﬁg&new anti bacterial agent for the
treat nent — broad spectrum of resistant agai nst
MRSA i n{§CNHRN®)ORGin@s skin and soft tissue infection

and/ or respi ratory Btract pathogens with good in vivo
ef fi cac(le)s—Nfé@(ﬁe)me phar macoki netics and high | ung

be o Guli b At pfkendapher ST GLPRsnE Sspbioart gfthey 3o

5en‘@@§8h@@g§esselelciedlffonnot intended to be Iimted thereto,

but rather those skilled in the art wll recognize
t hat vaf®4t7@®ns and nodifications may be made therein

whi ch h f
s 216 AN O8 SPU B R OVR AR |
A conpoun dN He?p(D)NH ok & 31y, ; hllitEwhafemJRﬁ i{ infemendédtly) selecBd from

, 0, VIi. X"(C Ul) or as well as the
phar maceuthaé%epﬁnﬁ&ept able salts, esters and prodrugs

10thereof\$\%)ere| nlJI’R T is hydrogen, OR3, hal ogen or

20

25

30

NR1R2 Rl 'and R2 are each i ndependently

sel ect ed)fsubstituted pajndupstitoigegnd(sbjuratRBor wsetueited R3oild-
substituted or unsubstituted -Cl-C6 al kyl, -C2-C6

al kenyl , oti“em{fﬁ &%@Wﬁ‘i}fc ‘each containing 0, 1, 2, or

3 mg ﬁfd‘éﬁé&l@ﬁtlﬁ?&l&%cﬁﬁo& mO0, Sor N (c)
wherein R4 is independently selected fromthe

grSﬂgﬁ@E@t@dﬁ@hl ng of: (v) hydrogen; (vi)aryl;

subst it ?53619 a%éll het eroaryl; substituted heteroaryl;
(V||) (viii) -R5, wherein RS is
substit m)q@dmpmwg%mdwt ed -C3 -C 12 20cycl oal kyl
each containing 0, 1, 2, or 3 heteroatons sel ected

fromo, (@d¥:N (qg) -C(O0)NHR4; (r) -C(0)OR4; and (s)

-S(O)2R ) ernatively, Rl and R2 can be taken

t oget he e nitrogen they are attached with to

forma (@s&dﬁp@]ﬂgﬁndused substituted or

unsubsti uted heterocyclic ring; Yl is Sor 0; Y2 and

Y3 are @%@ﬁaently selected S, N, 0 or CRio;
gin RlO |s i ndependently sel ected from hydrogen,
oxy, am no, hal ogen, substituted or unsubstituted

al koxy, (®ubsti tuted or unsubstituted al kyl am no,

substlt unsubstituted dial kyl am no, CF3, CN
NO2, %”sgﬁﬁa acyl, aliphatic, and

(c) C(O)NHR4;

(d) -C(O)ORy;

(¢) (SO)R4;

(f) monosaccharide;

(g) disaccharide; or

(h) trisaccharide;
Z1s:

(a) hydrogen,;

(b) —Ns;

(c) —CN;

(d) -NOz;
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5substituted aliphatic; provided that when either Yi

or Y3is Sand Y2 is CHor N, T is not hydrogen; Xi,
WX20000T59X8 are each i ndependently sel ected N oPCTZRS)8/076731

Cy is substituted or unsubstituted heterocyclic, or

substituted. or substituted heteroaryl; 10 A and B

are eacze)i_rgg)ﬂgglg'ently sel ected from (a) hydrogen;

(b) -R3; (;@(0)@%; (d) -0C(0)R4; 15(e) -0C(0)NHR4; (O

-OC(O)OEQQ; (g) -NR8R9; wherein R8 and R9 are each

i ndepen@@ntTOsel ected fromR3; alternatively, R8 and

RO taken tqgether with the nitrogen atomto which they

are connected forma 3- to | 0-nmenbered ring which may
5o0pti onagil)y_@@;g[{g,ai n one or nore heterofunctions

sel ected fromthe group consisting of: -0-, -NH,

-N( G - C8) at@§)Rs; or- N(R10) -, -S(0)"-, wherein n =0, 1

or 2, and F ' el ected fromaryl; substituted aryl;
het er oa?@l ;%@rmié%ﬁst ituted heteroaryl; (h) -NHC(0)R4;

25 fihlen UNSIBHO)02B4,; V (3 seleetSti@Gon) idgrowpnebnéisding HHC( 0) NHR4;
Alternatively, A and B taken together with the carbon
at om t o (WEFO%CHey are attached are sel ected from

1030(a) C@_(ﬁl@ C=N-J-R11, wherein J is absent, O,
C(0), SO, NH’ NHC(0), NHC(O0)NH or NHS02; and wherein
R11 i s (o)depei@®nt |y sel ected from hal ogen and R4; (c)

C=CH J- R11,; bstituted or unsubstituted, and
saturatg‘bﬁc&%ﬁ'&at ed 5- to 10- nenbered

het er ocygl igg(0y,R,$ | ndependently selected fromR3; W
is selected from 5(a) hydrogen; (b) hydroxy prodrug
group; (B)-ORBmogatphar@eoyrY; (e) -C(0)0-R4; and 10(f)
-C(0) N( R Qs a) -R4; (b
15-&(03 Rg,(g%&gd'd“%clh%“d?’c) - O 0) NHR4: 15§d§ -C(O)g)R)4; (e)
- ( 9rai¥hely, ) arliOV @8@6 ehpktcd Qiith(t8) cabsRechahbgie a@hcHel)is C=0;
trisaccharide; 20Z IS:F‘HSZS?) hydrogen; (b) -N3; (c) -CN,
(g);achmﬁ@g arpb ¥ @y 1@@@& o)’c;R(sf)sb(C'()o) og;( 0)(%)3 CHO(k)( h)
- RO, - ; - , or
-C(0) NR8I£§); h%%%%é U i s hydrogen, J\/ is selected fromthe
group corgsj bydrogy;of : (a) hydrogen; (b) -O0R4; (c)

20" 0C(0) R4;(C)( Iqﬁ{gquc( 0) NHR4; (e) -0S(0)2R4;
(d) halogen; or
() —Rs,
3. A compound of Formula IX,
25
X7 2
X3'X4




(f) -0-nonosaccharide; and 5(g) -0-disaccharide;
alternatively, U and V taken together with the carbon

w@r@eantdeey are attached is C=0; each of X and RCT/BS2008/076731
i ndependently: (f) hydr ogen (g) hydr oxy; 10(h) NRSR9;

{ ks ol a8 i oyl aecinabls Al GuYs AmEprppges thercof

phamapgeuti cal |y acceptabl e saI ts, esters and prodrugs
t hereof, wherein: T i s hydrogen, OR3, hal ogen or
NRER2X:, Whe Kei andRs e dadhznafrpene@mtlty sahdted émdeNtdryJRlo, wherein Rig

uber TR bR PPEE et drigh, st st o

5 al keqbktituRid a‘ll@cy%kﬂft)ﬁf&‘i'or%ﬁﬁl’bsﬁ@fgdadlﬁylﬂﬁm@ SlﬂE)Stll%tedQ'ﬁ‘
3 heteroatoms séiected from0, S or 25(c) -C(0)R4;

vmenetbﬁtmrttpdu dialkylainon §EptEY, NOb.A¥t éldfefntyb r%pylh@htgjtabwnd

i X) hydrogen; (x) aryl; substituted
ary S§L %g?l ang}{ substituted heteroaryl; (xi)-R3; and
(XII) -Rs, wherein R5 is substituted and unsubstituted
-C3-C12 CF\;%J oal kyl each contai ni ng

hePEMVedadd aékqa@ané@f%%rt%seﬁNsnsﬁt IF@St@P? of&%swﬁzﬁ
(u i due and (w)
10 éz}&e%{rgi{ :?gh?’&%%enlgﬁls ,qm%%l %2 can be taken
toget hefa)hiytitogetie nitrogen they are attached wthto
forma fused or non-fused, substituted
unsubst i(lt)mRédWﬁeﬁer%w SHBSEitgdher u@tbst%utﬁd of 1-Erplsyl: afe-Co
Z2 and Z3 agh 0
wher ei n Rlagl&l%g19 dgﬁeﬁgﬂﬁ’?%&?ﬁ%‘g mgl" 0rS’(%f‘nE’hy rlge,teeroatoms
hydroxy, aglded fruah 0g8rr Njubstituted or unsubstltut ed
al koxy, substituted or unsubstituted al kyl am no,
15 subst i t UebdCEPRasbeIni it indspendent xsal %%%omdt%gmmm
NC2, N3, sul.fony % gacyl, aliphatic, and substituted
al i phatic; provi ed that at |east two of Z1l, Z2 and Z3
are not CRio; (ﬁyhyckogambstltut ed or unsubstituted
heterocyclic, or substitut r. unsubstituted
heteroar yl ; > ¢0harzh &u‘eﬂatte? é%(gttleﬁ’i%%]e eRsHtuiSA Reterarivkd
from (a) h drgg -R3; (c) -0R4; (d) -0C(0)R4;
25(e) - 0C(0) N fo “0C(0)OR4: (g) -NRSRO: wherein R8
20and R9 are eadhu) ndepe mdierein Rs selubstiteldd bndmmmBstituted —Cs-Ci,

ni 1 ogen atom to iy SR RKES raN BB et o piigosoms geected
10- menbered ring WxEhOMYropti onal Iy 30contain one or

nore heterofunctions selected fromthe group
consi st (g @ONHRs; -NH, -N(C -C6-alkyl)-, -N(Rio)-

S(0 0, 1or2 and R10 is sel ected
frgm) ar)(ﬁ)v\lr@(’?g ?‘“t u]t ed aryl; heteroaryl; and
25substit (Iﬂ)eJQS(O%ﬂﬁ[ @Aaktino 401 resi‘dkl@( O)R4; (i)
- NHS(.0) 2 )OR4;  and (k). - NHC( 0)N
Al Ceriy aftlt%dr éfomAh%\ar@uB cpBnLb gestgtcdpy sth%ltlttat Heagliazole,
at I
(o) ot it Qe AR BRI o ARl DT dine
SCEJheNIi-h thiSEG-them bdidC D NHcam e delbaL3-pasidomiperieiidin®idd pwazine;
ently selected fr en and R4; 10(c
njirgir ea%}d)ndglﬁﬁ?g?l?t%st gfdt%raflr substi t ut ed, gm?j
30sat ur at %P}If?zﬁrdg@ﬁfat urated 5- to 1 0- nmenbered

heterocyclic; L 1s independently selected from RS;
Wis seI(@ctPed from 15(a) hydrogen; (b) hydroxy

prodrug(c%r_%; (c) -R3; (d) -C(0)R4;

2

(d) ~OC(O)R4;
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(e) -C(0)0-R4; and 20(f) -C(0)N(R8R9); Qis:

(a) -R4; (b) -C(0)R4; (c) -C(0)NHR4; 25(d)
WO {00 043 (e) -(S0)2R4; (f) nonosarCIES1I00€076731
(g) disaccharide; or (h) trisaccharide; 30z

i s: h : b) - N3; - CN; d) - NO2;
'-?:(O§ﬁl)r|é?>yi%%r‘§o<%3 (‘o)H; (9) S840, (h)(-)Rs; 5(i) e
-C(O)OR@@_OCéO)Om‘;) -C(0)R3; or (k) -C(0)NR8RO;

when U is hydrogen, V is selected fromthe group

consi st (®gNRRo(aherbipdropdrRy at@¢dsh indRendandly selo@ed fmay Rs;

d) -0C(O0)NHR4:. (£&),-0 4: (f) -0-mmpnosacchari de;: )
ot 150y MR e Ra ) R whider VEMDRARREEIANPA T which
5t aken t Ogethbﬁﬁre%h&ctdaefoﬁﬁ%_@lfb a0-alenierdd miewRich atly@tionally

Is C=0; each of X and Y is independentl

(a) hydr ogw@atain one or more hetergfingfiods @g(lyc;:tegz{ ﬁ@@l) theyRE1RY:consisting

(d) hal ogers ©Qr «(8) ~R3: 3. copeund: Fo | X,
25 (1% O (\?vélIﬁﬁdsNﬁbcﬁﬁ%@HﬁciﬁE‘%ozalﬁ((yb)%t‘gg%%%ﬁ e lor2,
salts, est®dR givkepicadrigs atyitasubaftutedMasi ghdicroatdl; aX@ substituted

X3, X4, and X5 are each independently selected fromN
or CR10, wWkK&@¥H:R10 is independently selected from

hydr oge ..am no, hal ogen, substituted or 5
10Ny g J}ngé ) ) gen,
0unsubst i@tl)ute §?()E{3’xy, substituted or unsubstituted
al kyl am(ineNHS(0O32R.t ut ed or unsubstituted dial kyl am no,
CF3, CN,. sul fonyl, acyl, aliphatic, and
substit@?g%(gsﬂgﬂ’ia@fi provi ded that at |east one

of X1 teaXNHigdynand,;at |east one of X1-X5 is C R105
10 wherei'n R10 i's hydrogen or NHRi, wherein RL is (a)
hy ddsgativelyb) andB, talwhdogitier REth the saben atom wdvlwich they are
unsubstituted -Cl-C6 al kyl, -C2-C6 al kenyl, or -C2-C6
154 ﬁ@%@’ﬁdggﬁgﬁ?ﬁg@l%i ng 0, 1, 2, or 3 heteroatons
sel ectegh)faapn 0, S or N, 15(c) -C(0)R4; wherein R4 is
i ndependently selected fromthe gr oug consi sting of:

(i x) hydfoderN-ItBa). wlhepein Jdupsent O €00 RSP NHeNEHIRDy | ;
bstit ut o Xi) - R3: . and .
\?\Ali e? e: n : Rglqug %(ts)ﬁilg fb |E %(fu}% Se(S )’(g%%wg%se hng[g]tl ilst2181§1 é#nh@éff cted from

cycl oal kylhat@eh aadRt,ai ning 0, 1, 2, or 3 heteroatons
selected fromQ, S or N (d) -C(O)NHR4; (e) -C(0)OR4;
20 and 25(1(9)C-§}(5‘)121h4:; an amino acid residue Cy is

sel ect egyf g GRS Sl B SURRLIEHL LS. 811 0-
unsubst ig(%l)usiil gg}tﬁtﬁfegdl{l@gf e?ﬂggkagisa%gﬁéﬁi im gﬂgzo%(g? 9110
t hi azol e, pymbaol betermxaadal, e, am no pyri di ne,

2-pyridi ne wherein t si x-menbered ring i s connected
at 8% P?I}d%&yﬁl?qt#‘g‘?rﬁ 3and pyrazine; A and B are
eaghid pAdeparEsnt |y sel ected from

25 (a) hydrogen;
(b) hydroxy prodrug group;
(c) —Rs;
(d) ~C(O)R4;
() —C(O)O-Ry; and
30 (f) —C(O)N(RsRy);

(a) —Ry;
(b) ~C(O)Ry;
(c) ~C(O)NHRy;
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30(a) hydrogen; (b) -R3; (c) -OR4; (d) -0C(O)R4; (e)
-0C(0)NHR4; (f) -0C(0)OR4; (g) -NRBR9; wherein R8 and

woo0anesdench i ndependently sel ected from R3; PCT/US2008/076731

alternatively, R8 and RO taken together with the

ni trogen_ at which 5 they are connected forma 3-
to 10- ng‘?‘?b_é?@b%ﬁng whi ch may optionally contain one
or nore g)et(g()@zfmnctl ons selected fromthe gr oup
conS|st|ng of 1 -0-, -NH, -NG - C6-al kyl )-, -N(Ri o) -
-S(0)" (DMQm®a¢chnr1&eO 1 or 2, and R10 is sel ected
from arﬁg subﬁ ut ed aryl; heteroaryl; and

subst i t WelS45£RaidSa9y 1. 10(h) - NHC(0) R4S (i)

5 - NHS( 0) 2i54tisddcharidyHC( 0) OR4; and (k) - NHC(0) NHR4;
Alternatively, A and B taken together with the car bon
at érist o whi ch they are 15attached are sel ected from
(a) C—O(a)(!EE!%eN—J R11, wherein J is absent, 0, C(0),
SO2, NH NHC( 0) NH or NHS02; and vvherel n RL1 is
I ndependgntNy sel ected from hal ogen and R4; 20(c)
C=CH J-R11; T\(Id) substituted or unsubstituted and
saturat &) drNunsaturated 5- to 10- menbered
oheteroc (q;)l | .L is independently selected fromR3;, W
|s sel ected from 25(a) hydrogen; (b) hydroxy prodrug

QE?SI)ON((@)RS)C(RBNHM) (C§0) Ej: Egg -&(83%?4:( ;:md 30(f)
- a) -R4; - 7 (c
-C(O)NHgi (%(5’))8%(0)@4 (e) -(S0)2R4; (f)
nonosac @arm@, (g) disaccharide; or 5(h)
trlsaccharlde Zis: (a) hydrogen; (b) -N3; (c) -CN
10(d) ND%Rsée) C(O)NHZ; (0 -C(0)0H, (g) -CHO (h)
157F3 1500) AN (i) -C(0)R3; ‘or (k)
C(0) NR ’UIS hydrogen, V is selected fromthe
group cgr)&@(t])ﬁgdpf (a) hydrogen; 20(b) -0OR4; (c)
(d) -0C(0)NHR4; (e) -0S(0)2R4;
(f) -o AondYO¥RaRi:de: and 25(g) - O-di sacchari de:

al (gL e e carbon

2t SR RL Y b, AN Teliel iy IREA il P

mdepend@rtt}tdyoge(lp hydr ogen; (g) hydr oxy

30(h) NR8R, (i) halogen; or (j) -R3. 4. The conpound
20 of cIanQ?? rein Cy is selected fromthe group

consi st azol e and thiazole. 5. The conpound of

claim 4l(%here(%&4’

(d) -OC(O)NHRy;

(¢) “OS(O):R4;
(f) —O-monosaccharide; and

25 (g) —O-disaccharide;

alternatively, U and V taken together with the carbon atom they are attached is C=0;

cach of X and Y is independently:
(f) hydrogen;
(g) hydroxy;
30 (h) NRgRo;
(1) halogen; or

() Ra.
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5(a) X4 is N, X3 is CGNHRL and Xi, X2 and X5 are CH;

or (b) X4 is CGNHRi, X3 is Nand Xi, X2 and X5
W@ar@ILH92dr (c) X4 and X2 are N, X3 and X5 ar ePCF/Bb#R18/076731

and X1 is CH, or (d) X4 and X5 are N, X3 is C- NHR1 and

X1 a X2 are are N,

s 4& Nigeorioanso Hagn %svhgreé%pqls %qle%f frans Gogp anlstmg of
X3 angka¥dicah@thhAnd X2 and X5 are CH where Rl is
hydrogen or an am no acid residue. 6. A conpound of
Formula x(111) 15as well as the pharmaceutically
accept.abl e saI est and prodrugs thereof, wherein
Rpgl Fslhfﬁ/cd)lngﬁélﬂ Onﬁlﬁ%gwﬁﬁe&?ect ed group or hydroxy

5 prodr ug (grouRN,X; ik E-NA®), aﬁwkﬁomzeald X€dre ORI, or 20(f)
-OR55 wherein R5 is selected fromthe group consisting

of 1 (ii il XRs:C-AR Y Ky)s Napé it Xt el JndreddSwbst i t ut ed
-C3-C12 | | 0 2 .
het er oa @y& %@I Jtre f\??ff,%ﬁ‘gﬂ%g o'rl\hﬂ;ﬁl %khﬁac%ﬁf are

each i nd®pensteinXi yecdebPads €NARahd Ke agd By preoOiRiost | Ng
of hydrogen, 25acyl, a substituted or unsubstltuted

sat ur at %t angnS st Nt Selis & -NsHarand dpraedp<s age CH; or
1o Substi t F‘@e}é Rlc- N@ﬁ%‘bighﬁ&'kegreﬁ%&'ﬁ(%ﬁ XQhyMAgat ur at ed

alicycl group, stitute unsubst i t ut ed
ar onawhare g eulpydragesnwd eh iatudedtidresidas u bst ituted
het eroaronmati c group, saturated or unsaturated
heterocyclic group; or can be taken together with the
ni b RASMpBLADE WLt hey are attached to forma
substltutped or unsubsti’'tuted heterocyclic or
het eroaromatic ripggY:and T, Cy, Y1-Y3, X, and Y are as
previously defined etNgim 1. 5 7. A conpound
according to claim’, resented by formula (1V)
(v as well as the~phyrmaceutically acceptable
salts, esters and prodrug reof , F@I n A is 0 or
NC(O)Rii; Rp is hydrogen, ’xyDiPotrect ed group or
hydroxy 10 prodrug gr - Oagn -Y&y X, and Y
are as previously defing o 17 8sY'A conpound
according to claim1l, rep 2sent d., la (V) ,Y2.y
T-c0 Y3 (V) as well as t|he phal maceutically acceptable
salts, esters and prodru f, 15 wherein A is O
or NC(O)Rii; Rp is hydrogeny Rydroxy prot ect(gd) group
or hydroxy prodrug group; and T, Yi-Y3, Rl1l and Y are
15 as apwellias ths) p}laﬁ@&qen@@llmceﬁpaahh@ splts gestes anshiprodimgs thercof,
ac r.di I
Ut e N S RS SR E e N Bt v
esQéﬁﬁ and prodrugs thereof wher ei n A is 0 or
NC(0) Ri |; Rp i s hydrogen, hydroxy protected group or
hydr BXy W@é%g group; and T, Yi-Y3, Rl1l and Y are as
prev'g uglpy. gefined in claimi1. 5 10. A conpound
according'to claim1, represented by fornula (VIl) X
20Y( VI () a®Ruelheraim Rshes@gbacdficmuthe galup yoasigmgtadbl e
salts, 5ers and ,prodrugs thereof, wherein Q is:
10(a) h ogeﬁgﬂa(nﬂ) OR, or (c) -OR5, wherein R5 is
sel ect e‘éw? r ogyshiButel SR ORSiniéd DO;- @ Cy(ﬂo)dlkyR@ontﬁﬁglg 0,1,2,0r
(ii) substituted and unsubstituted 2 cycl oal kyl
cont ai ning 03 httertzatoroatsei@@edw@@m@&@ﬁé sel ected from

0, ,S or ; R30 and R4 dently selected fr

© hESLIS 26 e E Fiap ey S GRrISHE A 2ol siue of Bftrozen.
25 Or agisafisistifukddast unSietfstfuddde SatQfatddnss abh StadaRd aﬁbhmagrb@p a

group, a substituted or unsubstituted, saturated or

unselstifeeder wsibsigited sgiusigst orainsabEted alicaeliogroup, a substituted or
3 Ezlﬁ%%%ﬂlltﬁl{lﬁdgdg rﬁ&t?d;@%léﬁ a%?ﬁﬁutea o? H{fs%%Etﬁ.tH{ea(ﬂle%E%arromatlc group,
unsat urated heterocyclic group; or can be taken

together with the nitrogent2atomto which they are

attached to forma substituted or unsubstituted
heterocyclic or heteroaromatic ring; and Rl, R2, Cy,

X1-X3, W X Y, A and B are as preV| ously deflned in

-




as well as the pharmaceutically acceptable salts,
esters and prodrugs thereof, wherein wherein A is 0
W@eOONC{OIRI i ; Rp is hydrogen, hydroxy protect eBCUS2008/076731

or

10 hydroxy prodrug group; and T, Yi-Y3, Rl1l and Y

are as previousl efined.in claiml. 1 npound

ac oY rw&&t%@éﬁﬂwrw% HYP 20T SRUIOF t%wmgeilsf‘agwwethﬁ
as nRRRENRGEU Wikh Mm?%?eeﬁh%f%@tosf@ﬁﬁ%su@s‘ﬁtﬂﬁé@o@tﬁﬁubstltuted
prodrugs thereof whefein Rp Is H Ar, are

s e hetetospicla @rhetdieargmatiprisgrgid St Crngme 3 Xr ami Mﬁ@as prvgously

lé)no7592§F> / US2008/ 076731 Ar Y A Ar Y A \ (a)
“H NC(0) Me (e) NNLNHNHO (b) NNO H

5NHO (f) NS H2Nr-4N H O (c) rr,s 2NN H O (g) H2N

10

15

NCXO) Et ( 3 ! NC(0)Et F
compoun accordlng to clalrn 1, represented by formula (IV)
Y

3 e

(V)

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or NC(O)R;; R, is hydrogen, hydroxy protected group or hydroxy
prodrug group; and T, Cy, Y-Y3, X, and Y are as previously defined in claim 1.

8. A compound according to claim 1, represented by formula (V)
Ya.

V)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or NC(O)Ry1; Ry, 1s hydrogen, hydroxy protected group or hydroxy

prodrug group; and T, Y;-Y3, Rj; and Y are as previously defined in claim 1.

9. A compound according to claim 1, represented by formula (VI)
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13. A nethod for treating a bacterial infection in a
subj ect in need of such 5treatnent, conprising
wa@ewvni®eeri ng to said subject a therapeuti cal PgT/US2008/076731
effective anount of a conpound according to any one of
Cains 1 to 3. &4. A pharmaceutical conposition
conprising at tically effective amobunt of a
compound of any ime 1 to 3 or a
pharmaceutical ly acce t\abl e salt, ester 10or prodrug
t hereof, in conbinationMn a phar maceutical ly
accept abI e carrier. 15. A od for \ryatl ng a
bacterial infectionin a s S cdfnprm5| ng
adnini stering to said subj elcapelti cal I'y
effective anmobunt of a phag Neal ¢onposition
according to O ai m14. 15‘. R b treating
cystic fibrosis in a subj|ect c rrprl sing adm ni stering
to said subject a therapeup¥opt ef fective anmount of
a pharmaceutical conposition &agcording to Claim 14.
2017. A nethod for treating an inflammatory di sorder

i nagwsliisp é@tphaﬁmmuﬁl@qllﬁ@cmhh@ splterasiegs ansl yadigos thsyeoét
a wﬂ%feﬂfﬁuﬁé §al i\ﬁbééﬁﬁec ' %ﬁ,fhy%qx?: ﬁ@%ﬁ%@gﬁo@ | F 8 droxy

osition accor
r epf@&@gredp,b@ndﬂh & lf‘ﬂ{, P} md(SX)are asAgréviduisly defAB3d\in SgirtN 10
1/V Oet., L'"'0OV X"( UX) as well as the
5phar maceutically acceptable salts, esters and prodrugs
t hepeaf ut ed
ool conOFFLB AN ol s LRl | SRL
i soxazol e, ami no"so®azol e, oxadi azol e, anino
oxadi azol e, am no ;l&azol e, 5-amino- 1,2, 4-thiadiazole,
amno triazol e, o?['Z i no tetrazole; and Ar2 is
sel ected from sub’é ey or unsubstituted
t hi adi azol e, oxadi azoI [ m dazol e, thiazole,
pyrazol e, 10oxazol e, benzédne,s pyri drseg, am no
pyridine, pyrimdine or pylg&lire; Ror\An Is selected
from substituted or ungu [ t@d |am o] (g}/rl di ne,
ami no pyrimdine or am R 21is
sel ected from substitut egLor,,,
t hi adi azol e, oxadi azol e| zoI°e, t%l azol e,
pyrazol e, oxazole, am no yOFee, 2-pyridine or
15triazol e wherein Ari is c rmected at 5-ggshtion,
rim ra2| A an re each j ndependent |
ggla%me gs ﬁlp aceutu(aily ts estersit proging Fe@f,%
R3vdh%re‘§r¥'g5§§.t uted or unsubst i tut ed -G -C6 al kyl,
-C2-C6 20al kenyl, or -CC6 al kynyl each containing O,
101, 2(a)ohy®obet,er oat ons selected fromO, S or N
(c) g}(?? vvher ein R4 is independently selected from

t he ¥nsi sting of: (1)
hydr (&eﬂORs wherein Rs is selected from(thé kro@by:bns@ﬁl Sffi tuted
aryl; heter oaryl substituted heteroaryl; 25(iii) -RS;

and (iv) () R5; Rutnadei n R5 is substituted and _
unSUbSt I(:Hzt e%Iubs utec(:fl an %{1@31‘[4%& @ge?@%’gpoa%yvlc nrgiilq{ngjf)’, 1,2, or

2, or 3 teroa rom

15-0C(0) R4; (e} he&%e&)rh&‘lfé‘lecte(d Fom@(or0R4; (g) - NR8R9;
vvherel n R8 and RO are each independently sel ect ed from
R3Rz0 ap aﬁ\@é?lﬁﬁ?ﬂev@%ﬂ}’ sRigCigA dropothe g qapgistimeef Rydregen, acyl, a
th r

g‘%&hﬁ‘%&%ﬂb I I%W %&%}g@t&%{ceﬁgﬂ%ﬁﬁﬁcﬁ%oﬁﬁ a{@u@stltuted or

o nangubstitmtod, m‘ireredfou nodatwaed aBtyedtic edoup; @ mn‘ttshmt@i mumsubstltuted
consi st | n of nn
= @romatigg @p, eﬁ)lbstlw_t&\l 0 wubs%é@ﬁ hetwqé%m g(f?l)p, saturated or
-NHC(O)OR4 and (k) -NHC(O)NHR4; Alternatively, A and
B taken together with the carbon atomto which t hey
are attached are selected f29o0m 15(a) C=0; (b)
C=N-J-R11, wherein J is absent, 0, C(0), SQO2, NH,
NHC(0), NHC(O0) NH or NHS02; and wherein R11l is
|ndependently sel ected from hal ogen, I\IOZ and R4; (c)

0. ~a A ~r~7Z 1IN I T T Y | o I e I | I |



25(h) hydroxy prodrug group; (i) -R3; (j) -C(0)R4; (k)
-C(0)0-R4; and (1) -C(O)N(RBR9); 30Qis: (a) -R4; (b)

WO G(09pRH23 (c) -C(0)NHR4; (d) -C(0)OR4; PCT/US2008/076731
(e) -S(0)2R4; (f) nonosaccharide; (g) disaccharide; or

h [ de, 5Z 1) hyd ; (M- N3;.
( C%@éa%%?t%ﬁ %@%golcyglecpgroulgz?q;)céf %9 H%LE]EI ?ogg%%(eﬁ§v% the( plfrg g%g_@)m to
( S)Nhlclﬁ:gthe hiok attgél{}hqg{%rmla%d&utu%@r Bﬁsu@ﬁtu(éﬁ) heterocyclic or

; Uis hydrogen, Vis selected fromthe
gr b@nq@rqammats:tm and R1,(Re) Chydr-8geW; X i) A- QR4 a6 pyeviously

0C( 0) NHR4; -0S(0) 2R4; (f
g%%gslggﬁaﬁ%rll dg( Zamd (g)(%- di sg(:z:hari dé; ) 25 Or

5alternat|vely, U and V taken together with the carbon
atomthey are attached is C=0; each of X and Y is
i ndéphsa@newyd asprslingste daimnh, represented by fornpdy (KJBr ogen:
(b) hydroxy; 30(& NRBRI9; (d) hal ogen; or (e) -R3.

provi ded that the npound i s not 19. A compound
according to cl ai gf represented by formula (XI') Ar
|Ar2 5 as well asX phar naceutical |l y accept abl e

salts, esters and pr« gs thereof, wherein Rp is
hydrogen, hydroxy proteetgd group or hydroxy prodrug
group; Q is: (g) hydrogeno; O(h) OR~/or (i) -O0R5,
wherein R5 is selected fr glou consi sting of:

(v) -R3; and (vi) subsis doypsibsti t ut ed
- C3-Cl12 cycl oal kyl contarn gvop=-1,12, |or 3
het er oat ons sel ected fr 0% R30 and R40 is

i ndependently sel ected t group conS|st|ng of
hydr ogen, acyl, a substlt%t B ot unsubstlg d,

saturated or unsaturated allﬁ%atlc group, VAl

su Q§%fl Yt el r&%rrﬂ&%ﬂ@édtﬂ a%%‘%’ablé&tltg fe%‘ée%jaxﬁf gE Hleflo?d
alicyclic g p, a substit d or unsubstl ute

ar ometdic whemupd’ & GobNC(@R 1eR 05 hydrogrs thiytixg grrotected group or

10 he'ﬁ?&r%%rl 8ro E’lllgch%{lg,uégld TS§} uY tRl 1d an%rY are as previously defined in

claim 1.

12. A compound according represented by formula (XVI)

A
rﬁ N

(XVI)
15  as well as pharmaceutically acceptable salts, esters and prodrugs thereof wherein Rp

is H, Ar, Y and A' are selected from the group consisting of:

Ar Y A’ Ar Y A’
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20
to

unsat urated heterocyclic group; or can be taken
gether with the nitrogen atomto which they are

wa@tdoaorme to form a substituted or unsubstit ut BCI/US2008/076731
het erocyclic or heteroaromatic ring; and Ari, Ar2, W

10

15

20

A4

7%

20.

V A Qnrl B are—as r\ra\u r\nc-l\l rh:'F|narl |n r\l Q|m1Q
T I\ CAT bAZE=] ]

P

A conf}Sund accoYdl ng {‘o cliailm 19 V\,her‘%\”n Ari i§ Al

am|[nopyr azol €. 5 21 A conpgung acg (JI ng 1o

cl gi r nt ed..b X1 .
(o ot F o I NGORgT LT P I'®| o

d
welll as the pha[ r_‘;age”t P(‘pr st ers
and progrougs, t hereof, |wherei n |Rp, F and Y
[ et Ier 0

~+ )

Q)
Py
,,CB

3\1}'56 HW@J\;/ def i nedoi n g
)th ca nsatomtto which |i
e

-+ ~—t+
» =

D @D

N
PR AN .
oM € =,

S CI1 |93 \ IN[J™ L, CIClriIir J o

abgent , NG} , B2, [NH, NHC(|0), Mﬁﬂ.@ﬁ;ﬂz;

gt MW@\ s ngepefdent|l y (S Bctad ) al dgenNC(O)Et
and R4; 15(gyNnC# H-J-Rll; (h) [subst|fi tuted or

ungubstIgared, and urated qr [ungaturated 5- 10-

nerntber ocygl j.c sel egt ed fromthe gr oups

$éx HFNortlh}Lg@\handFAr eﬁé@?ﬁge flut Her substituted. 20

Ar 4 H2 N I\N/ 2A\N| H2 N E2 N H2N S 1 H2NL 2

H2N

13. A method for treating a bacterial infection in a subject in need of such
treatment, comprising administering to said subject a therapeutically effective

amount of a compound according to any one of Claims 1 to 3.

14. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of any one of Claims 1 to 3 or a pharmaceutically acceptable salt, ester

or prodrug thereof, in combination with a pharmaceutically acceptable carrier.

15. A method for treating a bacterial infection in a subject, comprising
administering to said subject a therapeutically effective amount of a pharmaceutical

composition according to Claim 14.

16. A method for treating cystic fibrosis in a subject, comprising administering to
said subject a therapeutically effective amount of a pharmaceutical composition

according to Claim 14.

17. A method for treating an inflammatory disorder in a subject, comprising
administering to said subject a therapeutically effective amount of a pharmaceutical

composition according to Claim 14.

18. A compound represented by the formula (X):
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/ HZN N H2ZN/ N SNum.4. \ ..2..NSH2NI [/ [/

/[ H2ZNN H2N * H2N H2N s-N n2raN SI I H2N-4N* H2N / of
woR0Momrdod8 H2N .. /. --.. H2N1/ H2NS H2N x H N PCTRUBR009076731

N NH2N. 0" - H2N H2N /11:=N N ...iti H2N 1101 O--N\

10

15

20

25

I N..." HZN NN N.... N H2N NH2 11101

Ar,
\Arz

Xy (X)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,

wherein:

Ar; is selected from substituted or unsubstituted amino thiazole, amino pyrazole,
isoxazole, amino isoxazole, oxadiazole, amino oxadiazole, amino oxazole, 5-amino-
1,2,4-thiadiazole, amino triazole, or amino tetrazole; and Ar; is selected from
substituted or unsubstituted thiadiazole, oxadiazole, imidazole, thiazole, pyrazole,

oxazole, benzene, pyridine, amino pyridine, pyrimidine or pyrazine; or

Ar; is selected from substituted or unsubstituted amino pyridine, amino pyrimidine
or amino pyrazine; and Ar; is selected from substituted or unsubstituted thiadiazole,
oxadiazole, imidazole, thiazole, pyrazole, oxazole, amino pyridine, 2-pyridine or

triazole wherein Ar; is connected at 5-position, pyrimidine or pyrazinge;

A and B are each independently selected from:

(a) hydrogen;

(b) -Rs wherein Rj is substituted or unsubstituted —C;-Cg alkyl, —C,-Cs
alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, S or N;

(c) —OR4 wherein Ry is independently selected from the group consisting of:

(1) hydrogen;

(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;

(ii1) —R3; and

(iv) —Rs, wherein Rs is substituted and unsubstituted —-Cs-C;;
cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected

from O, S or N;
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N Ss \/ N-.0 N..... H2 N NL O HZN-O N N 0/ Js_lI
H2ZN 1\ N..O N H N N-.5 H2N---.. W N...I O0--N

wWOoR204947392N H N \ H2N H2N--4 ... 11...1(N N1 | ZIPau/US24p8/046731

5

10

15

20

25

30

XZ Li's H2NNL. N/ 0 HN-4 1 N H2ZN H2N N\ | N "
22. A co cording to claim19 represented by

for mul a@)ﬂ%&?@m A" R30 R40 O tv4**so NNI 5as wel |
as the Hrgal |y acceptable salts, esters and

prodr ugs thereof wherein Rp, R30, R4O5 W X and Y are
as prev(fbuéleiOd@Rn ned in claim19; A is selected

- RN M Pt ST S I

and wher ei qiteRRblivély, RNSRPRNCERA ﬂoﬁetﬁ@ﬂ ®Bh € nitrogen atom to which
they are connected form a 3- to 10-membered ring which may optionally
contain one or more heterofunctions selected from the group consisting
of: -O-, -NH-, -N(Ry)-, -S(O),-, whereinn = 0, 1 or 2;

(h) -NHC(O)R;

(1) -NHSOzR4;

(j) -NHC(O)OR4; and

(k) -NHC(O)NHRy;

Alternatively, A and B taken together with the carbon atom to which they are
attached are selected from:

(a) C=0;

(b) C=N-J-R;;, wherein J is absent, O, C(O), SO,, NH, NHC(O),
NHC(O)NH or NHSO;; and wherein Ry; is independently selected from
halogen, NO, and Ry;

(c) C=CH-J-Ry;

(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-
membered heterocyclic;

L is independently selected from Rs;
W is selected from:

(g) hydrogen;

(h) hydroxy prodrug group;

(i) —R3;

(G) —C(O)Ry4;

(k) -C(0)0O-R4; and

() ~C(O)N(RsRo);

(a) —Ra;

(b) -C(O)Ry;

(c) ~C(O)NHRy;
(d) -C(O)OR4;
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from hal ogen and R4; (c) C=CH J-R11; (d)
substituted or unsubstituted, and saturated or

waop®antas ed 5- to 10- nenbered heterocyclic; BEI/BSB0$/676731

5

20

25

30

selected fromthe groups set forth bel ow can be futher
substit te% w N11...., NN N-S HN--"11. N
nNeN N (© B O NH2N N 23. A conpound accordi ng
to clai (r?lfﬁongsgwhgﬁggt ed by fornmula (XII1) W2 w,

T- ODI JAI XI'll1) as well as the
pharnacé@ﬂh&abhyuhcceptabIe salts, esters and prodrugs
t her eof ere A is 0 or NC(O)R i; Rp is hydrogen,
hydronyB IP%@b%Hﬁ%roup or hydroxy prodrug group; and
T izssNRLR2, where R and R2 are each independently
selected 5 from (a) hydrogen; (b) -R3, where R3 is
subst i t (i dtvdsegeansubsti tut ed - Cl- Ceal kyl , - C2-C6

al kenyl C2- Coal kynyl each containing 0, 1, 2, or
3 heterga?oﬁ% selected fromO, S or N 10(c) -C(0)R4,
wher e Rén)i-<CNndependently selected fromthe group
conS|st|ng of : (ix) hydrogen; (x) aryl; substituted
aryl ; éteﬂﬁabyl substituted heteroaryl; (xi) -R3;
oand 15( y) q?ﬁi where R5 is substituted and
unsubst te E% C 12 cycl oal kyl each contai ning O,
1, 2, oﬁp&(HED@EbatonB selected from0O, S or N (x)
-C(O)NHR4‘6&%Q C(O)OR4 20(z) an am no acid residue
(aa) ( ) )P(0)-; and (bb) -S(0)2R4;

al ternagyvaly, R and R2 can be taken together with

t he n|trogen they are attached with to forma fused or
non- f uséd, -&@HORst ut ed or unsubstituted heterocyclic

rrng, 2 and WB are each independently selected
froan %Nmkgcﬁgﬁ GR10 wherein R10 is independent!y

selectegotnqnghm@Rpgen hydr oxy, am no, hal ogen,
substituted or unsubstituted al koxy, substltuted or
un$lisdyiltogendy #lsrigrterifion thegseun eomsistngel unsubsti t ut ed
dlalkylﬁgr &3, CN, NO2, N3, sulfonyl, acyl,

al i phat | an&gsUbstltuted aliphatic, Wis Nor C
provi detht+@rR,, W, W2, WB and WA are sel ected such that
the five-menhered ring to 5which they belong is

thlazoléﬂ ﬂ%@gy €, isoxazol e, oxadi azol e, oxazol e,
1,2, 4- @2 trlazole or tetrazole; and Ar2,
R11 and are s préviously defined in claimi18. 24. A

conpoun&ﬂadﬁﬁfﬂﬂhg to claim 23, represented by fornula
(XIv) Pl | im w (XIV) as well as the
phar mac S%@E@BFaﬂVg salts, esters and prodrugs

t her eof ¢ mheﬁghajﬁmdés 0 or NC(O)er Rp i s hydrogen,
hydroxy protected group or hydr oxy prodrug group; and

T Oneltpvmatirly, Waae V talves tegetipr exithobie kyrbde ionetdicy arcoittariad is
_Jo 25. A conpound according to claim 23,
regr Sented by forrmula (XV) Int2.1A -<OM

cach of X and Y is independently selected from:
(a) hydrogen;
(b) hydroxy;
(c) NRgRo;
(d) halogen; or
(e) —Ra.

provided that the compound is not
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w- 4 3 (XV) as well as the pharnmaceutically

acceptabl e salts, esters and prodrugs thereof, wherein
WA200087020r NC(O)Rii; Rp is hydrogen, hydroxy peDUSHIE6731

group or hydroxy prodrug group; and T, W.-W, RI11 and

Y age as previously defined in cIa|n123 26. A

copgund of formul a (XV1) 50r a pharnmaceutically

accept salt, ester or prodrug thereof, wherein Ar

is sel ffom t he group consisting of  10wherein
A" is oxo 0) RZ; Rl is hydrogen, -C(0)R2
(preferabl am n /aci d residue) or (R30)(R40)P(0)-

R2, R3 am '&q h i ndependently sel ected from
substltuP d or fmsubskituted al kyl, substituted or
unsubst i {uted” alkény subsituted or unsubstituted
15cycl oal kg osubstltuted or unsubstituted
heterocycl oalkyl, Yis Hor F, and Rp is H or hydroxy
protecting group, wherein the conmpound i s not 27.
The conpound of Claim26 wherein Ar is wherein qis
an 19 nA e@@poliiddvcdrding 0;claaCls, Wpr&bstc&XBy ifSrmula (XI)
i ndependent |y, hydrogen, alkyl, substituted al kyl,
15cycl oal kyl , subSt™auted cycl oal kyl, heterocyl oal kyl ,
substit ut ed heteorcycldﬁlky& het er ocyl oal kyl al kyl ,
substi tuted heteocycl oa al kyl, '%(y‘@lkyl,
substituted aryl al kyl, aryFaI |, substituted
het er oaryl al kyl , su | & kyl or
cycl oal kyl al kyl ; and / US2008/ 076731
Ra and Rb are each, ind onogen, al kyl,
substituted al kyl, cytlo I kvl Subst] t ut ed cycloalkyl
hetroal kyl , substitut edoegeroal kyl , heterocyl oal kyl,
substituted heteorcycl oal Ky¥, heterocyloatXMlalkyl"
substi tuted heteorcycl oal kyl al kyl, substituted
5cycloalkylalkyl, 5cycl oal kyl al kyl , aryl al kyl,
su A ' d
U1 L Al oSHRIRELML AL St
[ nMélgmln Bf 1sThydixigeanidy dRaxyqantetied gtdl@rorfhgdmx& prodrug group;
Q5- al kyl ene group, or a C2-05-al kenyl ene group. 10
28Ckﬁ% conpound of Claim27 wherein g is 1 and X2 is
hydrggeﬁ ydré@en; The conpound of C aim 27 wherein Rl is a
resi due of egC|ne D- or L-alanine, D or
10 L- phényORpami ne, D- or L- tyr05|ne D- or L-1eucine, D
or L-i.sol.eu ste i-ne, D
or L DnroB iBSein gy st i o cpnHBLST o
D- or L-@yparRi;anacid, D or L- gI ut am ¢ aci d D- or
L-l1ysine, D or L- hlstldlne or L-asparagine,
o7 1< pr 61 nesulsitised anckvrpsgieth: COCron cRg It eamiaings. 1, 2, o
or L-nethion |
or-1-13- alanbggﬁﬂ%%mﬂgf%%%ggg §§3Nor L- nor | euci ne,
15D or L-cycl ohexyl al ani ne, or D- or L- tbutylglycine
20 29. The conpound of Caim 28 wherein RL.is
r e&s@%péi Ry lsunéwgﬁii%lwﬁleeteﬁé{?@a the 2rap, COAS%%%EM%GH acyl, a
sﬁh@&i 61% Skt sﬁtﬁ%&?%@%rlmedf eﬁfg ﬁ?{)?%/ Iﬁ)substltuted or
as well as phar maceutically accepta
es uesubstatnttdpsabdated ©r uhsamanfed wheyodic Bpotips a kiibsAtutedvoramdubstituted

A ar I fr r I sting of:
Coﬁ%gfﬁﬁlsc%roe&pgs %qbsﬂ ute or uk%slfl utg(? Héc’tel%tarongatl% group, saturated or

20  unsaturated heterocyclic group; or can be taken together with the nitrogen atom to

which they are attached to form a substituted or unsubstituted heterocyclic or
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WD 2009/ 075923PCT/ US2008/ 076731 Ar Y A' Conpoun d

Ar6 YA (a) HNIs / F NC(O)Me (ee) HZN HO (b) /
wO 2082873%2H NC(O)Me (if) HN F O (c) H2N H BCT/U8m)ps/076731

H2ZN HO (d) .1 N/ HO (hh) HZN HO (e)

heteroaromatic ring; and Ar;, Ar,, W, X, Y, A and B are as previously defined in

claim 18.

20. A compound according to claim 19 wherein Ar, is aminopyrazole.

21. A compound according to claim19 represented by formula (XII)
Arg
R30 Rao

(XID)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein Ry, R3g, R4, W, X and Y are as previously defined in claim 19;
10  A', together with the carbon atom to which it is attached, is selected from:
(e) C=0;
(f) C=N-J-R;;, wherein J is absent, O, C(O), SO,, NH, NHC(O), NHC(O)NH
or NHSO,; and wherein Ry, is independently selected from halogen and
Ry;
15 (g) C=CH-J-Ry;;
(h) substituted or unsubstituted, and saturated or unsaturated 5- to 10-

membered heterocyclic;

Arg is selected from the groups set forth below and Ars can be futher substituted.
20
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0--N\V I N/ HO plz....NNI 7...-NHN HO (f)
H2ZN 2 N/ HO (ii) NH2 I, IiIN e H NC(0)M CO H2N
wOoRdog/073%R2D  (kk) S-N H2N # H NC(0) Me (h) H N PCET/NS1008/0§6731

/ HNC(O)Me (11) H2MI HO (i) NNH N/ H

S—N 7 /4 \ s
/k\»\@\! 3 I S, =~ )
in = 7 TRV ‘ﬁ e \R)ﬁ
S 4 \ 2 \

HZNI p =7 1 ] =7 3

N 2 N N
3 HoN v HoN N
s—N 2
\
S at IENe
HZN’L\ NN »L}
-~

NNy ;
S Z N z
HZN%N /E\J\r ~ I
| HN™ °N ‘}g HN™ N7 Y o>—§
= /
H,N
3 HZN‘C N =
N = o
HNT Sy s I /j\ NN
| ,>—§ N |
N~y N~
N\
z 7 \ /N y O
| N HN— _
N N N N AN
I
| HoN P
NH, N,z N
N \ HN—
NN N\
T S N=
HoN N =
NH -S
N~ 2 N —
7 <N =~ | S
N, | 7\ 4
N\ N <\\( HyN
)/ N’N 2 N N
HoN

N, New
= y Q y
H,N HoN
N \Nl N ’ _<N’ §<N/ B
2 |
Nso N. 2
O—n AN S
N | N N \ =~ N | N
N A )QN \ V. N/
H2N N
N [o]
3 HN—4 |
H.N \N S, N I
’ N‘ﬁ N/
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NC(O)Me (mm) HEN N/ F O (j) H

NNN/ HO (nn) H2N
NHO (k) NN N HO (o0) N-0 H2ZN---". N\ N/ H
w@2q02p75223-H2N N F NH (pp) HZN NI\ NO F O WD PCT/US2008/076731
2009/ 075923PCT/ US2008/ 076731 Ar Y A°  Conpoun d Ar6 Y
" 1 ]
N SN HN SN NN
Q|
22.

A compound according to claim 19 represented by formula (XII)
Arg

(XIT)
5 as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,

wherein Ry, R3g, R4, W, X and Y are as previously defined in claim 19;

A is selected from:

(a) C=0;

(b) C=N-J-Ry;, wherein J is absent, O, C(O), SO,, NH, NHC(O),
NHC(O)NH or NHSO;; and wherein Ry, is independently selected
from halogen and Ry;

(¢) C=CH-J-Ry;;

10

(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-

membered heterocyclic;
15

Arg is selected from the groups set forth below can be futher substituted:

IS /\ N—S
P - N I/ —~
N NI N

Nso / N
/ N= 4 f \_S
HZNIN/ \ ; H N\ |\ \N)\«—Z)i

H,N

23. A compound according to claim 18, represented by formula (XIII)
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(m) H2ZN (10 F O (qgq) H2NI\ HO (n) NH2 (101 F
NC(O)Me (rr) o HZN-N4 1 NHO (o) H2NCN (10 F O

W@ 2®p/on9ss H2N---.. NF O (P) N-.0 HN N F 0 PCT/U%2008/076731
HZNN\ i N" F NC(O)Et (q) /ZZNN' H2ri1101 F
NC(0) M (uu) I—|2NNV\)2 NIl .... HO (r) n2N
W,
—O
Wk
Ar2

(X11I)

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or NC(O)Ry1; Ry, 1s hydrogen, hydroxy protected group or hydroxy
prodrug group; and T is NR Ry, where R; and R; are each independently selected

5 from:
(a) hydrogen;
(b) —Rs, where R3 is substituted or unsubstituted —C,-Cg alkyl, —C,-Cs
alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, S or N;
10 (¢) —C(O)R4; where R4 is independently selected from the group consisting
of:
(ix) hydrogen;
(x) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(xi) —Rs; and
15 (xii) —Rs, where Rs is substituted and unsubstituted —Cs-C;
cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;
(x) ~C(O)NHRy;
(y) —C(O)ORy;
20 (z) an amino acid residue

(aa)  (R;0)R4O)P(O)-; and
(bb) —S(O):Ry4;
alternatively, R; and R, can be taken together with the nitrogen they are attached
with to form a fused or non-fused, substituted or unsubstituted heterocyclic ring;
25 W, W, and W; are each independently selected from S, N, O or CR;, wherein Ry is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or

unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or

139



"o.r !, so FNC(O)M (vv) o0 n2N4 1 NN/ HO (s)

H2N. 4% N F NC(O)Me (wv) o....NH2NM i M HO (t)
WORMIMZIRNN F NC(O) Me  (xx) / . H NI/ H O (u) PGI/US2008/076731

_(/\/ HO (YY) NsNs n2N-1', .0.1.,( NLly, NF O

I_Izwll}gu%lstituted dial 3\1/1)am§no, CF3, CN, NO,, N3, sulfonyl, acyl, aliphatic, and
substituted aliphatic,
WsisNorC;
provided that W, W,, W3 and W, are selected such that the five-membered ring to
5  which they belong is thiazole, pyrazole, isoxazole, oxadiazole, oxazole, 1,2,4-
thiadiazole, triazole, or tetrazole; and

Ar;, Rjp and Y are as previously defined in claim 18.

24. A compound according to claim 23, represented by formula (XIV)

Wa.
T_<C2)\‘:Ivv1

wy e /I
N

10 (X1V)
as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or NC(O)Ry1; Ry, 1s hydrogen, hydroxy protected group or hydroxy

prodrug group; and T, W-W4, Ry; and Y are as previously defined in claim 23.

15  25. A compound according to claim 23, represented by formula (XV)
Wo.
—~Oy!
w.

N
N
Al

(XV)

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,
wherein A’ is O or NC(O)Ry1; Ry, 1s hydrogen, hydroxy protected group or hydroxy
prodrug group; and T, W-W4, Ry; and Y are as previously defined in claim 23.
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I/ FO (zz) Nn2N/ F NC(O)Et H2NN1 N (w) /
HZNHO (aaa) NH2N o/ HO WO

wWQeINT®P2D23PCT/ US2008/ 076731 Ar Y A'  Conporeil/Uds2n$076731
YA (x) s-NHNN HO (bbb) , - FI2ZNA-N NNI _ _ F

NC(0) Et (y) /

26. A compound of formula (XVI)

(XVID)
5 or apharmaceutically acceptable salt, ester or prodrug thereof,

wherein Ar is selected from the group consisting of

N<
7 S y S
rav—0 RN _

H N - | H N - |
N NS
N N
N«
2 & y O
S S S 0 = D
RiN 'N \ R{N N \ |
! N
H N H N ¥
; and ,
10 wherein A’ is oxo or NC(O)Ry;
R; is hydrogen, -C(O)R; (preferably an amino acid residue) or
(R30)(R40)P(0)-;

R,, Rz and Ry are each independently selected from substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, subsituted or unsubstituted
15  cycloalkyl or substituted or unsubstituted heterocycloalkyl,

Y is H or F, and Rp is H or hydroxy protecting group, wherein the compound is not
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HZN/ NHO (CCO N-- H(s- 22N 1 NN, HO (z) HN/
H NC(0O) M (ddd) H2N N/ H NC(O)Me (aa) H2ZN F O
W@ e@e)p75923 H 0 / \ - H2N (bb) H2NN HPOI/US2008/076731

27. The compound of Claim 26 wherein Ar is

R1 J\@ R1N_</ |
L Q. @ %)

and R, is an amino acid residue of the formula

N/
VALY

wherein

2

q is an integer from 1 to 5;

each X, and X; is, independently, hydrogen, alkyl, substituted alkyl,

15 cycloalkyl, substituted cycloalkyl, heterocyloalkyl, substituted
heteorcycloalkyl, heterocyloalkylalkyl, substituted heteocycloalkylalkyl,
arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl,
substituted cycloalkylalkyl or cycloalkylalkyl; and
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(cc) HZN H NC(0) e (dd) F O /\ n2N
31 A conpound according to clai m18 represented by

wo oo @23 XVI) ( XVI) as wel |l as phar maceurCT/ak1098/076731
accept abI e sal ts esters and prodrugs thereof wherein
Ro 5is H_ Ar, and A are selected fromthe

consifstanf 8b 8te eaAh Angi\?pgnde% hydrogen, alkyl, substitute alkylp
2009/ Zl%%%%f%ﬁ%?%azgzﬁ}hetﬁfalkyr Sbstitufdl hetérddkyl,2)

S - -
heterocyloalkyl, substituted heteorcycloalkyl, heterocyloalkylalkyl, ,

substituted heteorcycloalkylalkyl, substituted cycloalkylalkyl,

5 cycloalkylalkyl, arylalkyl, substituted aryl alkyl, heteroarylalkyl or
substituted heteroarylalky; or
When X is hydrogen and q is an integer of 1, X; and R, can together form a
C,-Cs-alkylene group, or a C,-Cs-alkenylene group.

10  28.  The compound of Claim 27 wherein q is 1 and X; is hydrogen.

28. The compound of Claim 27 wherein R is a residue of glycine, D- or L-alanine,
D- or L-phenylalanine, D- or L-tyrosine, D- or L-leucine, D- or L-isoleucine, D-
or L-valine, D- or L-cysteine, D- or L-threonine, D- or L-serine, D- or L-

15 arginine, D- or L-aspartic acid, D- or L-glutamic acid, D- or L-lysine, D- or L-
histidine, D- or L-asparagine, D- or L-proline, D- or L-tryptophan, D- or L-
glutamine, D- or L-methionine, D- or L-homoproline, d- or-1-f-alanine, D- or L-
norvaline, D- or L—norleucine, D- or L-cyclohexylalanine, or D- or L-t-
butylglycine.

20

29. The compound of Claim 28 wherein R, is a residue of L-alanine or L-leucine.

30. A compound according to claim 18 represented by formula (XVT)

Al
r\l R

(XVID)
25 as well as pharmaceutically acceptable salts, esters and prodrugs thereof where Rp is

H, Ar, Y and A' are selected from the group consisting of:

Compoun
Ar Y A’ d Ar6 Y
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(hh) / N H2N F NC(O)Me (b) H2ZN N\ / F NC(0) Me
(i) HZN / N F NC(O0)Me (c) F NC(0)- isopropyl
W@ pGop/03392N A ' H2ZNN F NC(O)Me / \ _ H2N PCT/US2008/076731
(c) ? HZN F NC(0) me H2N
Compoun
Ar Y A' q Ar6 Al
= N‘0
g C(OM HZN_</N’ 0
HNT N 3 F N e
(a) NLH (ee) J\©y
. N
AN HaN— ]
H,N N
N N~g
/\\>\< HN— _
=y W/ H 0 N 0
© N D\ (22) )\©y
H,N \
N\/\ HzN—</N\O
d [o) | N H o) i N | =N o)
(d) Ne 2 (hh) 7
0“N IN=N
N\ NQ '5
© Q/‘\»{)\i H o) (i) » Oy 0
H2N—<\j N=(NH2
" N \@\1 H 0 (i) e ’N_Q\l NC(O)Me
N P
AN
N>/\S s—lt
© \N/)\EI H 0 0 HZN,L\N>—©§; NC(O)Me
P
N
H,N .
o = HZN—<\N | N
Nz N
Z =
Na I HzN’<\j‘l SN
NH, Nz Nz <
H,N
- =
O\/ x> l N
N F N/J>’
= Ne
N I HZN_</ /O N
(k) B H O (00) ol O
NH, N .z N
= | 2
H,NT SN F NH X | N 0
) 2 I (pp) HNT N7 YN
N~g
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H NC(O)Me (e) . H2ZN F NC(O)Et (10 . H2N s F NC(O)-
i sopropyl (O F propyl (mm) NC(0) - HZN N F NC(0) Et
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31. A compound according to claim 18 represented by formula (XVT)
Ar
N
(XVID)
as well as pharmaceutically acceptable salts, esters and prodrugs thereof wherein Rp
5 isH, Ar, Y and A" are selected from the group consisting of:

A'

Ar Y

A'
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32. A compound according to claim 18 represented by formula (XVT)
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as well as pharmaceutically acceptable salts, esters and prodrugs therecof where Rp is

5 H,Ar Y and A' are selected from the group consisting of:

Compound Ar Y A’ Compound Ar Y A’

149




F H2N NC(0) M= (eee) F NC(O0)Me - H2N H N
F NC(O)Me (fff) SIIN._ H2ZN'N F NC(O0) Et (2)
wWOH2049075983 NC(0) M2 (ggo s-N H2N I N\ F i sopr oppdT/US2008/076731
= Z
I-|2N’<\N\’}‘l S N | BN
A N| _ H O E HANT Y] /N 0
N~-o N*o
N N H2N-<
B | F ) G 0]
N &
s—N H2N—<\
\ S———"
C HZN’L\N \ N/ s | H 0 H 0]
Z
| \ NC(0)
D HZN% H 0 I H,N \N \ 77— Ft
04 N
S
@—Q 1 e [NCOM
E =N N e
H,N

33. The compound of Claim 26 having the structure

or a pharmaceutically acceptable salt, ester or prodrug therecof thereof.

34. The compound of Claim 26 having the structure

ﬂ%f

2
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_ WO 2009/ 075923PCT/ US2008/ 076731 Ar Y A

Ar YA (aa ) - HZN T4 " pyl (hhh) isopro H2N F
WOR{OpE923 bb ) H2ZNN F NC(O)Me (iii) H2ZN N F NE{OVE008/076731

(cc ) HZNN F NC(0)- isopropyl (iii) HZNN s F NC(0) Et

H2N F
(dd ) or a pharmaceutically acceptable salt thereof.

35. The compound of Claim 26 having the structure

or a pharmaceutically acceptable salt thereof.

36. The compound of Claim 26 having the structure

10

or a pharmaceutically acceptable salt, ester or prodrug thereof.

37. The compound of Claim 26 having the structure
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according to claim1 represent ed by fornmula (XVI)
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A are seI ect fnom he up c005| sting of: Conpound
Ar Y A Ntz H
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- 0, ey
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or a pharmaceutically acceptable salt thereof.

5  38. The compound of Claim 26 having the structure

2

or a pharmaceutically acceptable salt thereof.

10
39. The compound of Claim 26 having the structure
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HONHO | S-NH2N...',. NFNX0) Bt E F NCGO)Me

or a pharmaceutically acceptable salt, ester or prodrug thereof.

40. The compound of Claim 26 having the structure

5
or a pharmaceutically acceptable salt thereof.
41. The compound of Claim 26 having the structure
10 or a pharmaceutically acceptable salt, ester or prodrug thereof.

42. The compound having the structure
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[\ _ H2N 33. The conpound of C aim 26 havi ng
the structure or a pharmaceutically acceptable

W@ 2000/0783 er or prodrug thereof thereof 34. ThRCT/US2008/076731
conmpound of Claim 26 having the structure or a
phar maceutical |y agceptable salt thereof 35. The
compound of O ai m¢@6Jhaving the structure or a
pharmaceutically a

T l e salt thereof 36. The
conmpound of C aim 26 ilgg the structure HN or a
pharmaceutical ly accept abl , ester or prodrug

t hereof. 37. The conpound 8(é§i@iﬁ12§/having t he

structure or a pharmaceyy loy acdeptabl e salt
thereof. 5 38. The compOy B0, 6 having the
structure or a pharmacetitl call y ‘acteplabl e salt
thereof. 39. The conpounE o) ai ® 2® having the
structure or a pharmaceuty acceptable salt,
ester or prodrug thereof. 40.1 The conpound of C aim 26
having the structure 5 or a pharmaceutically
acceptable salt thereof. 41. The conpound of C aim 26
havi ng bhe peirkdaeduiically 4QeptaBlcRBRNRESYrd @ th¥reof,
acceptabl e salt, ester or prodrug thereof 42. The
conpound having the structure or a pharmaceutically
acgept,abl | t ste [ .Qrodrug thereof.. 543
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