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Y(I1) as well as the pharmaceutically acceptable

salts, esters and prodrugs thereof, 15 wherein: T is
whisapogen OR3, hal ogen or NRLR2, where Rl andPERUS2008/076731

each i ndependently selected from (a) hydr ogen; (b)
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(h) trisaccharide; 30Z is: (a) hydrogen; (b) -N3; (c)
-CN; (d) -NG2; (e) -C(O)NH2; (f) -C(0)0H (g) -CHG
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(k) -C(0) NR8R9; when U is hydrogen, V is selected from

ro hydrogen; 10(b) -OR4; (c

&J&[M%q“% &%sf’%@ﬁ%ﬁﬁﬂog‘?) }/05( 8) 2R4: E f 3 (c)
- O nONOJAE ﬁ%éﬁt%@vemﬁaﬁl provAdbs l49néihl§e§5&fiﬁ'$ sed rnacrohde
alternatively, U and V taken together w e carbon
at eomphends ar phamaeaiedlly-gccep@blesalih esﬁersxoeprddr‘ﬂgs thereof
i ndependent a) hydr, X .
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e n‘b@derﬁm i fectiontin@ subjeeriyi zccrﬂmﬁrseenmtgtahfhdﬁnw‘euﬁcraﬂe abrpekition
anti bacterial infections in a subject in need of such
t r EARBHEE thetaemparpdsa dhorareesit invantiey npssiny ¢riea further includes

Suif fith & SaB0the (BhTUhRio? hewERfounds  of
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DESCRI PTi O)N: ERbokdHichtNWERNTHENnt invAntiar, stereab diictsed cafipounds

the es vention is a conpound of fornula | or |
fﬁﬁﬁ@ﬁﬁ%?éﬂ above, or a pharnaceutical ly acceptable

salt ester or prodrug thereof Pref{em,ed subgenera of

t he present invention are: a conpound of fornula
(L) Yoy mhereln Rp i s hydrogen, dr oxy pr ot ect ed

groupT-e-((h 'dr oxy pr odr ug group; 5(’;&? . _(a) hydrogen;
(b) OR OR5, where R5 is ¥ fromthe
group consi of: (i) -R3; and 10(i sybstituted

and unsubstituted s @-Cl2 cycl oal kyl contalnnn@ 0, 1,
ﬁk R3O and
N

2, or 3 hetero selected fromO, S or
R4o is indep&ndgn 'sgl ected fromthe
consisting o acyl, a substit D A
unsubsti t ut ed,z"¢a¥ur t'& or unsaturated 21| K
group, a substit r«dsansubsti t ut ed, 8 ‘at el
unsaturated alic group, a substituted
unsubstituted aPo iy group, a substitut

unsubstituted het ér dar omat i c(Iyooup, sat ur at el Br (I1)

unsat u d heterocyclic ;or n be ta

F oget LA iRy GerriitBidts SRR R Rs thorcor

at tyaehgd to forma substituted or unsubstituted

het erocyclic or heteroaromatic ring; and T, Cﬁ, Yi - Y3,

w Txs h)ﬁrog@mmseh%lﬁeenay N dRei Wb@ﬂe)Rldled Rnett eag infependently

co formula (1V): X"((IV) wherein A is O
gﬁ%ﬁ%fgﬁ&; Rp i s hydrogen, hydroxy protected group

or hydr eyhygfoedii;ug group; and T, Cy, Yi-Y3, X and Y

are as previously defined. A conmpound of formula V:

Y2,y 1) &g wherg Ry(isyubghitaias qr uAsuhsgtlmedmCm gke +Co-Rp

|s hydr og hydr oxy tec y

pr odr ug graglﬁepl Ya?ﬁdé?'cp?ﬁg%f Pil mg {0 ﬁ g’aos)gyhetematoms
prevrouslxmgﬁﬁhnﬁgn()gy%»therern A is 0 or NC(O)Rii;
Rp i s hydrogen, hydroxy protected group or hydroxy

pr odr ug’ (gr du®)Ranhere Ryiis iwdepordantiyrtglovicd feom e group consisting
preV|oust1uef|ned wherein Rp is hydrogen, hydroxy
pr ot ect ed group or hydroxy prodrug group; Q is:

(i) hydrogen;

(i1) aryl; substituted aryl; heteroaryl; substituted heteroaryl;



(a) hydrogen; 10(b) OR; or (c) -OR5, where R5 is
sel ected fromthe group consisting of: (i) -R3; and

W@ 200p/039Rst i t ut ed and unsubstituted - C3-Cl2 cyrdDub109$/076731
containing 0, 1, 2, or 3 heteroatons selected from O,

Sor N 15 R30 and R4Q is independently selected from
the group c%?s{:]gﬁdngf hydrogen, acyl, a substituted

or unsubstit (o d, R SQHdrak e sAbstins@htt AlsabstAhiphet s,

group, a substituted or unsubstituted, saturated or

unsat ur at ed al i cgxlloatkycaehpsonsisinp$t 1.,t210ed heteroatoms selected

unsubstituted ar?rnat(gc%ﬁl{ﬁup, a substituted or

unsubstituted het®Poar tc group, saturated or
5unsatured)ect(I@Nemgycl ic group; or can be taken

together with the nitrogen atomto which they are

at t ache@t-d(PRangdubsti t uted or unsubstituted

het er oc l—i>§“(0 rR4heteroaromatic ring; and Rl, R2, Cy,

Xi - X3, . Y, A and B are as previously defined. A

coapauail oy, R anhd R, @avbé takemibgether witR the nitro@en tH¢Whilelaktached

wherein A is 0 or NC&%)Ri i; Rois hydro%en, hydr oxy .

pr 8o &y Hisgd 8F noHISEk PuUPTERdET Wisybgsitutgd fetgrocyclic ring;
10Y vY3ssBld.and Y are as previously defined.

I n anot her "enbodi nent, the conpounds of the invention

i ndhudé Yo anpeaghdisichOndehtlfFecloattdfrom,S, N, Iadr CRs); whbile Ras is

(e EhamReuLLcal L acentanl o ool Loy SRS o

hal,paeti@rcdNRS, subeh R Rl ufhsiR: @ Bk R&R o, substituted or
i ndependently séfected from (a) hydrogen: (b) -R3,

whensibRBtujed dsalloglpining, €4 :.(PNUNOuBSt bultrangtl acgialgthatit.lapd,

- C2- | kenyl .. or -C2-C6 al kynyl each containing O,
154 Slﬁb,osgg’?eéﬁﬂgéﬁté?’oatorrs selected from0, S or N

( CproviddQ)tidwhvheitBed, 6SY 1 RaepRNAER Ty oSk Bed & hiyi@en;
the group consi sti lr%]g 50f: (i % hydr ogen; éﬁl i) aryl;
suPat Xt yrdels aeywnch inderandentiy sclostaddrgm It @dChet er oar yl ;

(1A )= R3iess i V).~ iS S ' -
an St R by B oo Rl 8o
1, h&eroaryl3 heteroatons selected fromO, S or N, (d)
-C(O)NHR4; (e).-C(O0)OR4; (f) an ami no acid residue;
20 ané: %@(%?re-%%@mgaﬁndsm%%qd\fé@fpa Rl and R2 can be
taken t ith the nitrogen they are attached
with to@%glblgﬁ{ge ‘used or non-fused, substituted or
unsubst (H)utRed heterocyclic ring. Zi is N or CR10, and
z2 andR?é ?ike'each i ndependently N, 0, S or CR10,
wher e 15 ndependently sel ected from hydrogen,
hydr oxy(d)ar(m(@ Rital ogen, substituted or
20unsubsti tuted al koxy, substituted or unsubstituted
25 al kyl ami@oOE@NHR:ut ed or unsubstituted dial kyl ani no,

CF3, CN N@% sulfonyl, acyl, aliphatic, and
substi t &@é épﬁﬁﬁti c; provided that at |east two of
Z1, 72 gnd NIBRI R*h&OR; @RI Ry afdcalch irfldp&idchily €le@éd from Rs;

unsubstituted heterocyclic, or substituted or )
unsubst i t wlEenagzelyr Rasid Ro takemi@eghey witl hemitrogen atom to which

i ndepende I ) sy - B3

(c) - OR4: nttl%g ar_%%&%%c%gl; ffof(:ng;g]3_ @%ﬁgﬁ%{fe%%%wﬂlgﬁ ma§?bpt10nally
30- 0C( 0) OR4; coh@lin eNRERAOreiizer €fuBican delBedifromadie Rroup consisting

i ndependent ]y sel ected fro ; alternatively, R8 and

R0t aken tRgR heNni VACTRe Al Dr-ogbhion Ve WhFEeH T hdy | or 2

are conneckQd f F @ Rted-frd a#g;sﬁﬁ G891 H'égerﬁ‘é}gﬁ RnfY¥bstituted

optionally ~contain one or re heterofunction

sel ect ed flretaroarik group consisting of: -0-, -NH,

-N(Gi - Cg-.al oy ~N(RiO)-, -S(0)"-, whereinn =20, 1

or 2, gﬁ@@%&@%’el ected fromaryl; substituted aryl;

heteroaryl; and substituted heteroaryl; 5(h)

-NHC(O)R4; (i) -NHS(02)R4; 4j) -NHC(0)OR4; and (k)

- NHC( 0) NHR4; Al ternatively, A and B taken

together with the carbon atomto which they are

10attached are selected from (a) C=0; (b) C=N-J-Rll,

I
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15(c) C=CH J- RL1;

and saturated or unsaturated 5- to 1 O-
woreewheree het erocycli c;

fromR3; Wis selected from 20(a) hydrogen;
roup;

hydr oxy
- C(0) 0-

-8

f

)

(d) substituted or unsubstituted,

L is independently selPCT/B62008/076731

(c)

910 R (R @Bk 300

(f) nDnosaccharl e;

group consisting of:

(9) dlsaccharlde
trlsaccﬂaﬁm&ﬁxOﬂNHBa (a) hydrogen;

,terT!E\)JLOIZ ejly, %&S)ngﬂggn ][_%eth%r tP) %(OIEBHF?%&)HCW which tile)) %rlg)

- CaRINBS B sca fidnh:s hydr ogen,
(a) hydrogen;
- 0C( 0) Ré&) ¢); - 0C( 0) NHR4;

é?tg?ﬂgﬁgvely?lg“aH%Q%Jﬁgﬁg&ntoge géhQﬁ%dﬁ & (@uM8

(e)

- R3’
- C(0) N( R8R9) ;

(d) -<(0)R4;
Qis: (a)
- C(0) OR4; (e)
or (h)
_N3’

- S(

Vis selected f
15(b)
-0S(0) 2R4;

- OR4;
(f)

(c)

(b)
(e)
- R4,

(b)
0) 2R4;

_CI\L

romthe

(c)

HC(O)NH

at om t hey @ameH80};aabedhetesin R05 nﬁﬁp&défltl}xsdﬁded\(frbm halogen and

i ndependent | y:
(d) hal ogeht or (e)
further
| X3. xﬁé)r%léﬁq I&
wel |
and prodr
are each i

hydr oxy, hal ogen,
or unsu
sul f ony

5 et

(a) hydrogen;

(b) hydroxy; 25(c)

NR8RO;

-R3. Conpounds of the invention

Z**

qggunds of Fornula I X,
0V Xd Ul X) as
as(ihmbﬂhanmacemmbmahky,anbmpmaaimnﬂmmmsnabsneﬂﬁ-

A LR

L****

erein:

, Xb
'sO -

X1, X2, X3, X4,

X20 X1

and X5

Y ected fromN or CRLO, where
R1Q, i§ shdepddademeidantd fom,ect ed from hydrogen,

ted di al kyl am no,
“Mali phati c,

C-NHR | (Whgideolprbéirug group:

(c) —Rs;
(d) -C(O)R4;

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

(a) —Ra;

(b) -C(O)Ry;

(c) ~C(O)NHRy;
(d) ~C(O)OR4;
(e) =S(O):R4;

(f) monosaccharide;

(g) disaccharide; or

(h) trisaccharide;

Z is:
(a) hydrogen;
(b) —Ns;
(c) CN;
(d) -NOy;

substituted or unsubstituted al koxy,

sub¥is selected foom:unsubsti t ut ed al kyl ami no, substituted

CF3, CN, NOZ, N3,

substituted aliphatic or



(a) hydrogen; 10(b) -R3, where R3 is substituted or
unsubstituted -Cl1-C6 al kyl, -C2-C6 al kenyl, or -C2-C6
w@bkdynydo2each containing 0, 1, 2, or 3 heter oaPONES2008/076731

selected fromO, Sor N, (c) -C(O)R4; where R4 is
i ndepen nt:ﬁ I%ﬂ(zect ed fromthe group consisting of:
15(i) h 11) aryl; substituted aryl;
heteroawl (@) b$f.i t ut ed heteroaryl (iii)- R3 and

V) - R5, "where RS is substituted and unsubstituted
-C3 C12(gydlldQl kyl each containing 0, 1, 2, or 3
het er oa (3 selected 20fromO, S or N, (h) -C(0)NHR4,
(1) - k)ti » (j) an amno acid residue; and (k)

5-( O)2Rﬂ1) A5oryi ded that at |east one of X1 to X5 is
N and at | east one of X1-X5 is C R105 wherein R10 is
NHRi . Of)i<C(€BRe®ted from the group consisting of
substi t ute substituted thiadiazol e, oxadi azol e,
i mi dazok@, qf(tq)g% 8, pyrazol e, oxazole, anino
Py fiheh Eis hedgen,d Besclbed €rdntheroupemvstiggof i ng i s
connected at 5-position, pyrimdine and pyrazine.

Pr ef er abyNy&y0g¢8: oxazol e or thiazole. A and B are each

Olndepeng@nté selected from 5(a) hydrogen; (b) -RS;

OR d])XA OC(O)R4; (e) -0C(O)NHR4; 10(O0

-OC( 0) ORY; Q@OO)RNRSRQ; where R8 and RO are each

[ ndepen nt ted fromR3; alternatively, R8 and
RO t ake &%@Q@g}ﬁ%th the nitrogen atomto which they
are con@@cj@g( agm a 3- to | 0-nmenbered ring which may
optionall'y contain one or nore heterofunctions

sel ect edf) fr@manesacgharids; ewhsi sting 15 of: -0-, -NH,

-N(Gi -Cg-al kyl)-, -N(Rio)-, -S(0)"-, wherein n =20, 1

15472, aog%?_g'gs)a%dhﬁgaléct ed fromaryl; substituted aryl;
hehRérﬁ@tNéJl (R B dkeh itd getiRd whdtteE oAb atofnthey MG(t@dH34 is C=0;
(i) -NHS IéL%R4 20(]) -NHC(0) OR4; and (k) - NHC(0) NHR4;
Al eeghradt Y,is mdgpepdentiiken together with the carbon
atomto %‘“Y@‘ké ey are attached are selected from (a)
C=0; 25 *R11, where J is absent, 0, CO SQ2,
NH, NH( @9)hydNHAYCO) NH or NHS02; and wherein R11 is
[ ndepengént |y selected from hal ogen and R4; (c)

20 c=cH-J ) substituted or unsubstitut ed and
sat ur at saturated 5- to 1 0- nenbered
het er oc:??lﬁ%ﬁ1 éé%O@JL is independently selected from R3;
Wis sel(@ciefeﬂ from (a) hydr ogen; (b) hydroxy prodrug
group; (c) 02 R4; (e). - C(! R4; and (f)

“C(0) N( hgmther@@hoglmqné)) thp-I‘eS(S 1ny&t1@)1|ﬂgpre @@)dlsclosed
C%QMH 1c§ﬁéomﬂ%§?)o§5€om%ﬁ§1§ a T@g%&%ﬂy(gf@ectwe amount of a

osaccharid I sacC
25t r cempaiarafdies in¥entson it SOmpintayion wgthm, ph(ah)laoehﬁcall@ca):cep@me
E g%:ar:r% excsﬁ)lent R§1 yet aglot)ner e%gb(?dl\l ment 0% tlge 1)nvent10n are rnethods 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:



(i) -C(0)ORs3; (j) -C(0)R3; or 25(k)
-C(0)NR8R9; when U is hydrogen, Vis selected fromthe
w@e@ap7vensi sting of: (a) hydrogen; P€bHYS2008/076731
- OR4; (c) -0C(0)R4; 30(d) -0C(0)NHR4; (e)
-OS(O 2R4;  ( - 0- osacchari de; and (Q)
a&P%QEEﬁ%ﬁg%i la?ﬁ rnatively, U and V taken together
MAth the carbon atoem they are attached is C=0; each

of X and Y is imdé@ndent!y: (a) hydrogen; (b)
hydr oxy; (c) NRBROYs hal ogen; or (e) -R3. In
a preferred subset of conpounds of Fornula I X, X4

is N X3 1S CGNH2 and X1, XA Band X5 rperfgH or X4 1S
C-NH2, X3 is Nand Xi, X2 X5 arg G4 or X4 10 and

d X1 i ., or X4 and
X5 are N, X3 1S GNH2 a R géh or X4 and
XL are N, X3 1S G NH2 a%
C-NH2, X3 and X1 are N ghdox2™gnd" The
i nvention further provi unds of the formula X
15 Ptri Ar2 ) A B \)11***% Fa4G- QV x Y ug@)ras vel |
as the pharmaceutically accép?able salts, e s and
prodrugs thereof, wherein: Ari is selected from
substituted or unsubstituted ani no t hi azol e, am no
py MaigesieR, Boiydmesndislroxamiratscicd gxaupoirdly dpxs diredrpg group;

5ankpi-oxadiazole, am no oxazol e, 5-am no-

, 2, 4-thi adi azol e, amno triazole, or am no tetrazol e;
and Ar qa) shysledgeaf ed from substituted or unsubstituted
thladlazole oxadi azol e, i m dazol e, thiazole,
pyrazol @Rﬁi@le phenyl , pyridine, am no pyridine,

pyri mi r ;

i ftEF O RIRER DGR B o R SRLFGEROIAAT
pyrim di ne 250r amino-Rymadi ne; and Ar2 is selected

fromsubstituted o ubsti t ut.ed thi.adi azol e,
oxadi azol e, inidaié?e %¥HW5?6WQUH‘9PH§%¥€ 1b§5f8¢8dkﬂ

am no pyridine, 2-pyrighidlinpteh &2, B HeRr&RAASEI&EPlom O, S
5-position, pyrimdine or pyrazine. A and B are each

i ndependent|ly sel ectedr \rom (a) hydrogen; (b) -R3

wher e is sybstituted o nsupstituted -Cl- | kyl ,
c% CH R BT otb S laBled MR ot Dl angreden: acyl. o
1, s@astlﬁftecﬁoﬂlﬁlts@lﬁs@l@lt@dﬁat%ﬁit&%tﬁﬂlsﬁtﬁ&%cpah atid gINu]f)]Fa(ﬁ]bstltuted or

-ORLlI where R4 is |ndependently selected fromt
15 gr @g@b@‘r@tﬁmdswtlﬁgtedfor upsayurpipd pbgpeetic graup) asybstituted or unsubstituted

su Qrso)n#att%,og?cguéa A é%ub stlltjuet&? %rolﬁ{sxg) Stltﬁgg ﬁ%}og}o%ﬁ rc?up, §£t¥1la’ted or

S ulbsdatiratce (ﬂe‘raftd:ybllﬁﬁgtbﬁp | drighe 8c tdkdn Gl thtOoyttltiahikipben atom to
each contalnln or 3 heteroatons sel ected

fr W@ they g€ amacl{eg)to fq;@j( q)glﬂ?gtltute@)or ug@{t@‘sl‘qqpﬁ;d@ete(rgcychc or

e} 8va
e e, R it ity PRl fefined

20 R9At<ajmm>uhd’géfd1mula/ﬂvm the ni t rogen atomto Whl ch they

are connected forma 3- to 10-nenbered ring which may

optionally contain one or nore heterofunctions

selected fromthe group consisting of: -0-, -NH"

-N(R4)-, -S(0)"-, whereinn =0, 1 or 2; 20(h)

-NHC(O0)R4; (i) -NHSO2R4; (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;

10



(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

w0 pabepedent |y sel ected from hal ogen, NO2 and PET/USD(&)76731
C=CH J-R11; (d) substituted or unsubstituted, and
saturated or unsatugated 5- to 10- nembered
heterocyclic; L { Adependently selected fromR3; W
is selected from O ogen; (b) hydroxy prodrug
group; (c) -R3; 5(d) R4; (e) -C(0)0-R4; and (f)
-C(0)N(R8R9) ; Qis: 1, AO0(b) -C(0)R4; (c)
- C(0) NHR4;  (d) -C(0) OR4; (ei,has.(‘D)Z,BéPx i)
nmonosacchari de; 15(g) disgg 1 de;
trisaccharide; Z is: (ako ; Qe ; 20(c) -CN;
(d) -Na2; (e) -C(0)NH2; ¢f)) 0)'0H, {(g)] - CHO, 25(h)
-R3; (i) -C(O0)OR3; (j) E:( or'o 02 O¢0) NR8BR9;
Uis hydrogen, V is selett m t he group consi sting
of : 30(a) hydrogen; (b) -OR4/(c§ -0C(0)R4; (d)
-0C(0) NHR4; " (e) -0S(0)2R4; ’(f‘§ - 0- nonosacch¥} i de; and
(9).1-.0-diysac I-dgin O pal ter j
oo e AR O NI Bt Sk gt e d g R B2 hydroxy
C=Brodbuegobp.aind X, @yd YY-Y:$ Xi, astEpendenprtyiosd) defigd. f r om
(a). hydrogen; (b) hydroxy; (c) NR8R9; (d) hal ogen; or
10(%e<)‘0mm3md0£iqumu&e%rthat t he conmpound is not One
preferred subset_oz?z.qprrpounds of Formula X are
represented by fo@ila ) 15(XI): Arl ..... A r2 ABR30
RA0 C)1.11%)*sSRP W Y

NS

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.



1AL 0* Nv(:) (1), .. as well as the
phar maceutical ly acceptable salts, esters and prodrugs

wao b@penf23 wherein Rp i s hydrogen, hydroxy protBCt/Es2008/076731

10

15

together with thex;

group or hydroxy prodrug group; 20Q is: (a) hydrogen;
(b), OR or - where R5 is selected fromthe
gr@u@%ﬂ@%?&@’u@ﬁ%(i) -R3; and (ii) substituted and
unsubstituted -C3-Glg cycloal kyl containing 0, 1, 2,
or 3 heteroato @kcted from0, Sor N 5 R30 and
R40i s i ndependent | ¥s s¥#ecjed fromthe group consisting
of hydrogen, acyl, a [tuted or unsubstituted,
saturated or unsaturated al phRatic group, a
substituted or unsubstitut inzél,tsur ited Ar unsat ur at ed
0

alicyclic group, a substit 'ro unSubptituted
aromatic group, a substid '
het er oaronati c group, sat%(gﬁe
het erocyclic group; or cags e
nitrogen atomto 10 whicH t

substituted or unsubstitut®d Jet& ocyclic or
het eroaromatic ring; and Ari, W X, Y, Xlhnd B

Ar 2.
: ' i ngd. f.or F .
o RO O IR TR b 0o orhytony
anmpripyd goapeand 115 YN -V R pariod iareatpreévieustpdginedds  of

the invention are represented by formula Xl1I: as
wel congpoud op Frpic¥lli i cal Iy acceptable salts, esters

and prodrugs theRre
are as previously

LR: wherein Rp, R30, R405 W X and Y
dgefined for Forrmulas X and Xl ; 20A',
cIkpbon atomto which it is attached,
is selected fromy\sd © (b) C=N-J-R11, where J is
absent, 0, C(0), S, NH( C0), NH(CO) NH or NHSO02;

and wherein R11 is in ‘ d r&tly se&gect ed from hal ogen
and R4; (c) C=CH J-R11; Zgéﬁ.gubstl{ﬁ“‘éd or

unsubstituted, and satur r _unsatfurated 5- to 10-
menber ed heterocyclic; ™NoQ APounds of
Formula XIl, Ar6 is selg‘g@d rpmthe qroups set forth
¥

bel ow and can be futher treed. N H2N H2N
/ HZN S H2N1 N. H2N o cL—|2NN H2N S-N 14 | A\
..2..N SHN1/ 7, I

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/ N H2N * H2N H2N --N\ -N-... HZN * H2N

of NLNL H2N...."" H2N .. H2N 1/ H2N S H2N ,s- H N
WO 2009/07592% N N. . .. " N N...-- HZN H2N N\ PCT/US2008/076731
H2ZNW N i 1101 \ 1 N../ H2N

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



NN N ),....NH2N NH2 1101 N S/ H2NN . s

\/ N N- OH2N4-. N-., H N)--:=NN,t,...N1IO O
WOR049475923 N N. . . . HZNI\ N...0 HN N-..s PMUS2008/076731
NN'O--NH2N-4IN,....HN\H2N S--.14

H2N- - - (N, 11. N NN XZ Lis H2NNL. . . .. 4

(b) -R3, where Rg(IS substituted or unsubstltuted —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



/lis 0 H2ZN-4 | N H2NN H2NN N |\ In
anot her set of conpounds of Fornula XIl, Ar6 is

w@edoentwe from the groups set forth bel ow and PERUk®08/076731

5

10

15

20

25

30

futher substituted. H2ZN 1 N N. . " I\I- 0

r-o L' /- X.1 HN/ H2NN %esubset..
of conmpourf@&tast ORGPIRIPLE hRicky n?té)&rs é@@ﬁ%&ow f 8 cqnsisting
XITT VW2, var N8I .- - -N%CKéfg laik)yl) -N(R%§ Y& OY,-ahdrb®in = 0,1 or 2,
phar maceut i cal 'y acceptable sal'ts, fers”and prodrugs

t her eof , l1dmdvherseictec®d fram @ryd;rsuhl(twp&aryl IRgerparyl; and substituted

hydrogen, hydr oxy protected group or hydroxy prodrug
group; T |1§é{?{f?ﬁr§g where R1 and R2 are each

mdepen@}@)m}mcggll{gpt ed from (a) hydrogen; (b)
-R3, where R3 I s substituted or unsubstituted -Cl-C6
al kyl , (iC2NEB(Qp)Renyl, or -C2-C6 al kynyl each

cont ai n| gg\]gxcégj, Eﬂa%r 3 heteroatons 5sel ected fromO,
Sor N (33) where R4 is independently

sel ect edk)fmm@@(bl)@}g{@up consi sting of:
(v) hydr, ; substitu ed

ar ﬁlteﬂw@v%lwg% Py B t%k%é@gqﬂaﬁréﬂ%ég é%r&a? ylom tpgykiph shey s
angtached are selected from:
(a) C=0;
(b) C=N-J-Ry;, where J is absent, O, C(0O), SO,, NH, NHC(O), 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



(viii) -R5, where R5 is substituted and unsubstituted

-C3-C12 cycl oal kyl each containing 0, 1, 2, or 3
whedenomedns sel ected fromO, S or N (1) -C(OprC¥BRL2008/076731

15(m-C(0)O0R4; (n) an amino acid residue (0)

(R30) (R40)P(0)-; and (p) -S(0)2R4; alternatively, Rl

and'R2 can be taken together with the nitrogen they

are att n§g4 aMth to forma fused or non-fused,

substituted or unsubstituted heterocyclic ring; W, W

and WB &eNsach i ndependently selected fromsS, N, 0 or

CRi o whgrel R10 is independently selected from

hydr oge Tt oxy, am no, hal ogen, substituted or
5unsubst gutred,;al koxy, substituted or unsubstituted

al kyl am no, substituted or unsubstituted dialkyl ani no,

CF3, CN(ONGIOINBL; sul fonyl, acyl, aliphatic, and

253ubst| ut phati c, W is N or C, provided that

@W(ﬁga %& are sel ected such that the

f|ve nemgenBﬂO[lng to which they belong is thiazole,

pyrazol e, isoxazole, oxadi azole, oxazole, 1,2, 4-

thladlaﬂﬁré%otrlazole or tetrazole; and 30 Ar2, R11

gand Y ag? b@ylously defined for Formula X. Another

subset qﬁggounds of Forrmula X are represented by

formul a(g) 4Q(O)RXloY) as wel |l as the pharmaceutically

accept abl e I esters and prodrugs thereof, wherein

A is O]Qr4iﬁﬁ§§$§’ Rp i s hydrogen, hydroxy protected

9r QRN O is My Fo@%y, Wil d Sy e canMYm . R11 and

Y are as previously defined for Fornula 5XI 1. Yet

anot her (®uiysleegeof conpounds of Fornula X are

represegﬂ q% formula XV: (XV) as well as the

phar maceut i ’l'y acceptable salts, esters and prodrugs

t her eof (c)ll@pRgi n A is 0 or N(CO)Ri i; Rois

hydr ogen, Q*%rox rotected group or hydroxy prodr ug

group; R11 Rp and Y are as previously

defi ned g (?5 a Xl I n anot her enbodi nment

of the Egesen frvention, there are disclosed

conmpoundd -@b-nicdoradchardél andl5 (XVI) where Ar is

sel ect ed frontth group consi sting of 5 wherein
20A s ok® drd ‘3‘)3 Rl is hydrogen, -C(0)R2

( pﬁﬁ&ﬁﬁﬁ’\@l},\/ Uatgp Jetheh 63thdHEarB6n &tB&%é;&‘&@aﬁﬁ&)ed is C=0;

each R2 1 s indepen ent sel ected from hydrogen,

subadthi dfuX et Bris dlepesdbstiy:t ut ed al kyl, substituted or

unsubsti 5%88 al kenyl, subsituted or unsubstituted

cycloalké/ T08Ehst i t ut ed or unsubstit ut ed

het er ocyg)) ?&5x each R3 and R4 is

i ndependent [y sel ect ed from hydrogen, substituted or
25 unsubst i fcut™N¥Ral kyl or substituted or unsubstituted

al kenyl h,@ H o F;, and Rp is H or hydroxy

protectlﬁgva 5 °T15The invention al so cont enpl at es

pharnacqggLlely acceptabl e salts, esters and prodrugs

of the conpounds of fornmula X In a first

preferred subset of conpounds of Fornula Xvi, Rl IS

ogen_or am no [

Bt el i BV e BeriB0u By SrrfioRs TSR Kok
or NC(0O)R2, where R2 is G -C6-al kyl, preferably
nmet hyl , ethyl, propyl or 20isopropyl. In one
enbodi nent, R is an amino acid residue of the
formula: Ra\ NR where gis an integer from1l to 5;
each Xi and X2 is, independently, hydrogen, alkyl,
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 13substituted
het er oaryl 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



substituted cycl oal kyl al kyl, cycl oal kyl al kyl ,
aryl al kyl, substituted arylal kyl, heteroaryl al kyl or

wGaaipsnides ed heteroaryl al kyl. Alternatively, WenUXdo$/e76731

hydrogen and q is 1, Xi and Ra can together forma
C2- 05; al kyl ene group, or a C2-05- al kenyl ene group.

15Ixy, xpreferred enbodi nent, R is an a-amno acid
resi ., qis 1. Mre preferably, qis 1 and X1
i's . Even nore preferably, R is selected from
t he grou pQsi sting of residues of glycine, D and

L- al ani ne, D ang L-phenyl al anine, D and L-tyrosine,
D- and L- Ieu l} and L-isol eucine, D and

L-val i ne ysteine, D and L-threonine, D

and L- se}N L-arginine, D and L- 20aspartic
acid, D ag w c acid, D- and L-lysine, D and
L- hi sti di n ‘Ligaspar agine, D and L-proline, D

and L-t ryp?oph n,

L- met hi oni neg

D- and L-glutam ne, D and

¥ L- hormpr oline, D

and- L- 13- al ani B and orvaline, D and

L- norl euci ne, and L-cy hexyl al ani ne, D- and

L- s el ik GlethiafiBacelticalifthobepfabl dyatks 0@%@5 ﬁid drubs tRAST,
L- hydr oxyl ysine, D- and L-denosi ne, L-

25| HEhosi ne, D and L- 3- et hyl hi st d| ne,

E{nho%ysgt ¥d;, a%d %ﬁﬁ%}ehd&t steLt'BE ?ronPN o?rtq{lo, where Ry is

elne, noser

5 L ardepériently @eﬂ@btdzﬁd ﬁmmyumbﬁl omroxs, Bzub@@n Eubsﬁﬂlted:dm r aI

am no_aci d residue the L-enantioner is preferred
R eR e et BT ORI i g apstiaied or

nahﬁ%@kﬂltﬁfe;a%&mmwc@mm RO\, GN;, Saksye acy'fxuaﬁ@%ah@ substituted

residues of naturally oCcurring L-am no ‘acid resi dues
i nelipld¢ic oBOBNHRaywheroR lis m ted to, those set forth

bel ow ZS 2809/ 075923PCT/ US2008/ 076731 In
a parti &0 19¥Preferred enbodinent, Rl is a residue

100f L-1ewoi ng Rhek K3l aMshited or unsu‘b%ﬁteu‘%édc 16,-eoMRAuUDds

5/\ - H2N

20

25

of the invention include conpounds 1-30 represented by
formul a XMlkasgl,set-Chdisatkynpl chabkentdinbegl @MW, 2.a8 Ineltdro@ems
pharmaceutical |y acceptable salts, esters and prodrugs
of these cHHstsdritm OasrN 0o NO 0 A

}3;);&)0 N CFBJ ? (O)R’}N&&p&; 5 dlgérgbenﬁ&%w s)ele%égﬁn? thb: Fgroup consisting
NC(0) Et Soft\ N ZI\IS’?SFO H2N LN 3 F NC(0) Et
(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-Ryg,

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

14



4 0-0-1 NsON HNC(O)Me 5 S 1 / F NC(O)Et NN NH2HI
6 F NC(O)Et ril NH2H 7 ?2S,N*i H2N F NC(0)Et 8 ?S

WO 2002h$9d8 F NC(0) Et 9 HO41 F NC(O)Et BnC)N | PBCT/USD08/076731

10

15

20

25

30

HO41 ft F NC(O)Et FICN i H

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:

(a) hydrogen;

(b) —Rs;

(c) —OR4;

(d) -OC(O)R4;

(¢) -OC(O)NHR;

(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
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;

(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;, 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;

L is independently selected from Rs;
W is selected from:

(a) hydrogen;

(b) hydroxy prodrug group;

15



11 H2NN N F NC(0)Et 12 s_. H2NXN/ \ 13
s_s F NC(0)Me H2N-LN\ N 14 s__ HNC(O)Me 5
WOH2049 /07923 N/ 15 F NC(0)- isopropyl H2N- LniPCT/US2008/076731

Conpound Ar Y A 16 s_s X ' HO H2NNINJ/ 17 s_ s

H NC(0) Et

5

10

15

20

25

30

x/ 1

Qis:

Z1is:

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

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

(c) —Rs;

(d) -C(O)Ry4;

(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;

(i) ~C(O)OR3;
(G) —~C(O)Rs; or
(k) ~C(O)NRgRo;

(a) hydrogen;

(b) ~OR;

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

(f) —O-monosaccharide; and

(g) —O-disaccharide;

16



F O H2NNINJ/ 18 H2N L---0% NN F NC(0)Et-d5 19
N-Svy.---- \_s H2N-it-Ni..../1-INF NC(0)Et 20

woR®YP75923  \ s H2ZN-it-Ni..../1-1N H NC(0)Me PAT/US2008/076731
[ \\ _ H2N 22 F NC(O)Me /\ -NH2N 23 F NCO0)-

| Sggcrhocpf& ané%(ig?nlﬁeﬁendel%télly: PO f\_ FeN
(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:

17



25 . 1?2 N/ HO 26 2---0 -NNi H2N F NC(0)- isopropyl

27 2---0 -NNi H2N F NC(0) M nA28i=N N i H2N H NC(0) Me
wWo2@9/0792N i H2N H O 30 - NNi 2A H2N H C( 0) H PCT/US2008/076731

Addi ti onal representative conpounds according to the

i nventi gan are conpounds of Fornmula XVI as set forth in

Tabl es YIS e 2 Ar Y A Ar Y A ON H NC(0) Me

(- __C. (1 RNk R: ASubheRurdh Br bhsDbodked NeS BNy & - alceny,

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;
(vi))  —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;
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ONs ... 4, HZNNHO H2N F )
Table 3 Ar YA Ar YA HNS I/ F NCO
WO 20098759232N H NC(O)Me H N F N
IN.." HO H2NH

NC( 0) Et
HZN N H O
N Ne&I/0S308/076731

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);

() —Rq;
10 (b) ~C(O)Ry4;
(¢) ~C(O)NHRy;
(d) ~C(O)ORy;
(¢) =S(O):R4;
(f) monosaccharide;
15 (g) disaccharide; or
(h) trisaccharide;
Z is:
(a) hydrogen;
(b) -Ns;
20 (c) —-CN;
(d) -NO;
(¢) ~C(O)NH;
(H) -C(O)OH;
(g) —CHO;
25 (h) —Rs;
(i) ~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) ~OR;
(c) ~OC(O)Ry4;
(d) -OC(O)NHRy;
(¢) ~OS(O):R4;
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00.--N\ 1 NHO ,Isl...NNl HZNHO H2ZN CN . 00" H
0 NH2 Nzr -K lid N4.,N." H NC(0) M H2ZN )7'"S N 9N
woR@9/0%923 H2N. . # H NC(O)Me HN O N ...- N?,,PCT/NS20pB/076731
NC(O)Me H2ZMI HO N...., NH2 N"I HNC(O)Me H2N N? F

HZN N .., NH
0 63) —’O-rnonogaccharide; 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

(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



HZNN HO N...., NH2 N1/41 HO N.O H2ZN-C,.. NNO HO
N. 2N F NH N H2ZNNMN F O HZN FO N H2ZNNM H O NH2 01
wWO20@00pRe o0 H2ZN-4 1 N H O H2N 1110 F O N - sSP¢RNS2008/076731

N ON..OHNFNN"... 0O HNN 1

(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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F NC(O)Et P.MNL ...,0.Ni401 H2ZN F NC(0) Me fl H2NNN

t N"- HO H2N X=N N "....... Nso F NC(0)Me O H2N-4,
wa2049M75924H 0 H2ZN N F NC(0) Me 0--N H2N- 4 1PCU/N82008/076731

H 0 H2N H2N F NC(O)Me HNL/ HO S X H2NN

N \_/
S
H5N
2 ~ I\N
/)\6
NT Y
—
HN\, s
2 N
T
~N
7
N |\
NH, Nz
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?2\ _
s H2N...{N,
WO12049/07598 O

/ Ns HO N-s H2N--

.01....c NI1 N FO

\ _/ SEO0 H2N F NO)Et
PCT/US2008/076731

/

N,

<3
HoN~{/
N’)\@\/

H,N

0
HZN)*N \ ¥

Nz
S<n
HN—Q I
"L
P/
N

0
H2N—<\N |

N
Z
N

£
H,N \Nj\r\q‘/%
Z

@\rN
H,;N N -

3

HoN

7
X

N f;l\
N\

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

set forth below and can be futher substituted.

5
{ = N |
y/
H;N Nm ‘o | =
N N2
N=o
Iy o
NS\ 3 2 Z S
=

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

T—(vgW1
W;

(XIID)

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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HZNNt o/ H O S--N H2N A N HO s-NH2ZN-4 NI iscN
i 1111 F NC(O)Et / HZN / HO S.-14 H2N--4

WO R009/0759¢N N1 1 117g H O H2ZN / H NC(0) Me HXIMUS2008/076731
H NC(O)Me H N F O H O

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):R4;
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
WO 2009/075923 PCT/US2008/076731

10

15

(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:

25



Table 4 A YA A YA ' HNN F NC(0) Et

H2ZN  F NC(O)Me 2N N/ F NC(O)Me / H2N/ N F
WOB(0OpMe23  F i sopropyl 4 N HZNN  F NC(0) MePCT/U%2008/076731

H2N

(XVI)

wherein A’ is oxo or NC(O)Ry;
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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? HZN F NC(0) Me 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(0)Et  H2N

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:

27



N Is F NC(0)- cyclopro- pyl H2N F NC(0)- isopropy |
/I NH2N F NC(O)Et HZN F NC(0)Me H2N F
wo s@poopyd H2ZN  F NC(0) M H2N  F NC(0) Et H2ZPCT/UB2008/076731

NC(0)Et H2N F NC(O0) Et Ci
0 0
YS{ Y\HH‘I (0)
NH, NH, HzN\/u\,f'
Y ' H,N i
H,N N 2
H/\/\fvﬁl?‘ O NH,
0 0 0O 0
NN BNy BN SNy
O 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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-- H2N HNC(O)Me . H2 N ci F NC(0)- isopropyl
H2 N (101 F NC(O)Me / H2N F NC(O)Et H2N N/ F
WO s@poTIys NC(0) - i SCpr Opyl F -NNi H2ZPCT/UBDB/076731
F isopropyl 1--0--.1 H2NNNi H NC(0) Et
Compound Ar Y A'
s, =
, » ,[N/)—@N,* F | NCO)E
N—S ==
2 HleN/ \ N/ 3 F O
TN
3 = X F NC(O)Et
H,N
Ty H NC(O)M
4 > C(O)Me
(o] S —_—
5 NAL = | F | noopE
NH, N
(o] s —
] \Q)‘\NJI:N/ C =1 F | NCoE
NH, §
(o] = |
S
7 %N SN \_/L F NC(O)Et
H,N H H N
(o] =~ |
S
Q 7 NN \_@r F NC(O)Et
H,N H |!| N
o )
9 Bno” \”."[N/ \ 7 F NC(O)Et
H
) S, =
0 HOS \?"[N/ \ 7~ | F | NCOE
H
7
So~¢° F | NCO)Et
11 HAN" N ;JL (O)
S —
12 HzN’[{)—@N’S H NC(O)Et
S —
13 sz’[n’)_@h,’s F | NCoMe
s, =
14 HZN,[N/)—@N/‘ H NC(O)Me
N/, NC(0)-
15 HZNIN/)—Q_5 F isopropyl
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HN, \ 0 HNC(O)M HN2 10 F NC(O)Et H2ZN 110 C

F NC(O)Me H2N IP H NC(O)Et HZN H NC(0)- isopropyl
wWOo204987592F NC(O)Et H2N -- F NC(0)- isopropyl PCHEB008/076731

F NC(O)OMe HN F NC(OOEt HMN \ F NC(O)Et HZN F

N0) - Compound Ar Y A'
s =
16 HZNIN/)—CHN/‘ H o)
s =
17 HZNIN/)—@N/‘ F o)
18 HzNJ’:}—C}—; F | NCO)Et-ds
N—S =
|
19 T 4 F NC(O)Et
N—S =
20 W H | NCoMe
S
7\
21 QM]\; H O
H,N
N
22 =N N F NC(0)Me
H,N
S
@*«]\; . NC(0)-
23 A N isopropy!
S
7\
24 %k F 0
H,N
N\/\
O ~N H O
2 ®
Q@ol . NC(0)-
26 A NN isopropyl
2
7\ \°]\
27 =N NTNF F NC(O)Me
H,N
7\ \°]\
28 Y H | NCOMe
HoN
7\ °]\
29 Y H 0
HoN
7\ \‘j\
30 =N NN H C(O)H
HoN
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cyclopro- pyl H2NNL.j F NC(O)Me H N
.. X?1 * H2ZNN F NC(0)Et H2N F NC(0) Me
w0 2009/0759282N  H N ...., F NC(0)M

NC( 0) Et H2N /

F cycl opr o-

F NC(0) Me
slirt_ H2ZNMCTUR2008/076731

pyl

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’
- /N s
T H—4 H |NC(O)Me Q%(_ 0
A N N \R)i
N—Q ’&_S
= Z =
HoN (s \ | H 0 HNTSy ,}l/; 0
N 7
PO LA~
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\
/’ HzN—<//o
TR s F | NC(O)Me N 0
e
~N
N\
=\ \;k; H | NC(O)Me L 0
y/
N N~s
/\\>\( HN— _
w0 S| |0 Q0
2
4
N\
N\/ \ HN—¢ ?
[e) | = H 0 N | = 0]
N 2 N/
O\‘N 1N=N
N
NS H 0 > 0
N / HzN
= NH,
A H 0 :”=(N NC(O)Me
Nz Nw? r;
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F NC(0) Me
H2N N H NC(0) -
WOBOPK23 H2N N F NC(0) Et H2N N NC(0) -

s F NC(O)Et H2N

F NC(0)Me H2NI

H2N F NC(0) Et

-N FI 2NAN\  F i sopr opyl
I sopropyl

H2N F
I sopr opyT/UR20pE036731

i F NC(O)Et H2N F

NO( Oy
N3 s\
PN 0 HZN,L\N>—©§; NC(O)Me
N/
N X
e HN—Q |
NN NC(0O)Me NS 0
Nz NZ
Z =
| H N’<\\\
Y Y NCOMe | | 2 WD 0
NH, Nz NN
N
o\N/ i RS 0 HNT SN | SN 0]
N & N’JY
N—
H,N— ,O
O P O
Nz
4
NH HN SN 1 g\ O
~0
4
0 HNT SN 1 g\ 0
N~o
o
<\§( HN—4 |
N"“\@\i NC(O)Me N N 0]
N/
— N
H2N—<\j‘l HN~
RN :
N=
N0 Z |
H:N = >
| 0 HaNT N7 NN NC(O)Et
Nz N
/=N Z
N\ rl\l D l
T \(D\1 NC(O)Me HaNT N7 N 0
H2N N>
H2N>\N -(O |
) HaN—Q
”\\/N\(D\1 NC(0)Me N 0
Nz
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F 0) Et - H2N  / HN F NC(0)Me
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A b
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initial onset of symptons of pul nonary ipfection and

20 ] PR ARSI b RAREHC R oS, Detieright Fhaipgde Ranghid %‘ffcychc
t
A RRIPIL AR N, SR 6 RSBy ot il
t héctweer aboud i aadcabmidalwrmmds my adid)tlamso dphatod hydrocarbon

ound f the inv S ter
o BIEE A ARHiscHTow WS aeeaeTs apbERoR ke
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oil, sesanme oil, 25 olive oil, corn oil and soybean
oil; glycols such as propyl ene glycol; esters such as

ethyl oleate and ethyl laurate; agar; buffering agents
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derivatives, polyethylene glycols, silicones,

be kb dniallemyl,sNH-Ci-€s-aliydyl, tlHeCa6 d-icloslkyki-tiél -anyt, -NH-
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range whi ch may be reduced or increased dependi ng upon
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Na2SO4 for sodium sul fate; NaHSO3 for sodiumbisulfite
or sodi um hydrogen sulfite; Na2S203 for sodi um
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XVIT(1-2 . heme 1 illustrates a process of
prepari é%WpéﬂW&%haéllde Helysier amio sugws A Bﬁo [5ygars, Where halo
co ' oxi me of
For e e P RELORE Bhe MbLer BbR B
hydr oxy Taotarm "bhlopte" honsediharcirmefyrs, thiln 2tdn wherted Bamifhuorine,
as | reviqusly defingd. This oxinme formation can be
ac&%ﬁﬁ @Bneﬁgﬂﬁﬁﬁ?%e appropriate substituted
30hydr0xyhﬁ8hﬂ§1W®ﬁﬁ& %bﬁ@ﬁ&,%ﬁhﬂ%cmﬁﬁe@ﬁ&%&,Rgaﬁkéhﬁﬁﬁe
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H2ZN / S O,NH2 VW1 NHC EtOH, -30--10C1l-c To a
m xture of I-a (1.024g, 1.378 mmol) and

WO2®90%928r not hi azol - 2-y1) - PCT/US2008/076731
pyridi n-2-yl met hyThydroxyl am ne (1-b, 306 ng, 1.378

Corlnck B1eer dh Phargesuica

and i Q% ffefuni’eosﬁ Marc@h@elﬂ?e@%b ONeWY(&kr @99&23 diluted
wi th i sopropyl acetate (200 mi), washed wt

NaHCO3 dor ltﬁtrmo“ran(lﬁﬂpme)ctlngvatoelp "(B@ised eraindrefiors toea labile

sucgcessi yvel The, or n| c la was, dried .
71 PR R o aviSh RAtRH rip B sl arubp SiaRiuins
5 pa@ﬁ@éélrtem&ug&h@uﬁhg sinthétid Frocdites2 A\ feed kMaRy MEENOprd8%ure(s)
acetone in ethyl acetate to give the title conmpound
| - éhogaigo peitecting|grep dsclgparibefl heregn may be petect{vels) ipmeyed. Amino

1 o8 ot ployn¥ySlind Rigyng Wl s penffly o 737 Bbene and

73 P55, MOWAts, B9otbetive GrBupHid.Brgaid SInthddis, Brd 4ditidn, J3Bn Wiley &
31.0, 29.6, 28.1, 24.3, 24.1, 22.9, 21.2, 20.6, 17.1,
14 S?ns MWQYoﬂQ(l 299)8 Egcarnplef 5)f awgﬁatnzg grgp%mglélde but are not

o IS o TR o

- thedikexyl am ne (I1-b, 0.18 mml) i n et hanol (3 L)

for e B GBS elon P e OHig which can be
r eathia®®d U‘@%ﬁhérlﬁ&@loﬁhﬂ é}o@'@qtgm(lﬂ-g sﬁ%slﬁuti@ﬁ?r@&‘gnlﬁ%ﬁ“ §u€h as a

sat ur at ed ag. solution , wat er
br nn@le@ml@cewwgtlyn reﬁh@om Bgamy:ofl @y@plmrﬁﬁn@we leavmg groups
( 0] flltered evapor d.to rude
15¢ P}CZ dg)c%’éﬁ’ ot ag éOdOa?r %“lfg"élé“rﬁ“%/gﬂ’“pé %‘Cfi as pgsylate,
( E&sylafd, Brdsivhtd), n8sBat® and fhe ke pandicyloky GFoupk sach toxy,
b1 ovt OUS Ty Obt Bl e vae partTTed by RAAPLE To s i
a piftworeacetogpend thedikeh was di ssol ved in met hanol (3
m), ke 5 ur v
pr ot ect ﬁlri%a ?etg“%??g"%ﬁéd gr\r}gl%bra;stl}esgd %gglf ge\ﬁgrg tg%lh ‘éﬁl OERP
practiel withan amivu ﬁoretefcﬁlﬂrgrohﬁas (&Sled abbwee. (MrH) 833. 5.

13C- NVR CDCIB) 6 217.6, 205. c?h 184.6, 170.4, 168. 3,
20 161. 9, 1 gteim f,nl‘ptls solvent," as used herein, refeérs to a solvent that 1s

relatively inert to proton activity, i.e., not acting as a proton-donor. Examples

include, but are not limited to, hydrocarbons, such as hexane and toluene, for
example, halogenated hydrocarbons, such as, for example, methylene chloride,
ethylene chloride, 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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20 Exanple 3 l-a 511l1-b To a solution of
042- (6-am nopyri dyl-2-yl)-thiazol -4-yl net hyl]-hydroxyl

wW@pione799231-a, 655 ng, 2.7 mol) in ethanol (4BCTI$200%676731

added 2N-HCI (2 7 rTL) at OC and stirred for 5 mn.

Then, added_.to the reaction
Toxtur o TR %%ﬁ%ﬁ %%\f?nar?a WS DTG, RO 4 o i fends to
Therdve@Grb s KA chaSarf 85HoN §6r angid Irﬁét%opfeﬂfaﬁap 5@5 ghbl,
aqueous NaHCOBsol ution and extracted with f

70 isepiopafdlebwenddi tiedanel gaditlee liley dfuchas!vents h@dweﬁ kltpwn to those

ar SRS bR B ORIEN b b G SR BEHE R faggviaua

5 gekolGOnty BNmEinRE BT @ﬁ@%e%éf@ﬁe@ @é%sg&ﬁﬁ@ B&npcﬁmﬂﬁ ¥@NRK\ction

to give the title compound I1l-b as a white
f oﬁ@ﬁldltl@@ gependipg pponsich(fEstpls amﬂze qommty@i?eagent&réﬁpnwty of

3D o RTRONAT 0 W00 QRS2 RRCULMSROPHALSF T ot

0- pfotdgmicaodient-nidy By foudd e Srguhicehdiysiry hysalsavky bain specialized
(4.2 mmol  at nost) in EtQH (30 m) and HCl (1 O M aq,
20 Mpnogtphyiey oxaRls: QsganieSolxents Bhysial Propsrtioyand Methgds of

s Pl |
108 Pty Ay 5386 i s g pr ok

20

25

30

Na HGER sty cpias, tJoh By & SORL, ONAC, 1986|20) The or gani cs

were washed.w th ter .and brjne, rled
v apor At eabinons Sen Gyt os A il sr st b Baontion arc
?géggﬁgos'e é‘.gét%s%)t ih %&ﬂoﬁﬁatﬁdﬁ%t@%‘lé &Qnﬁo%ﬂ'_%;’{rh@ tér}-ﬁ IE%,table)” as

] as an oxine mxture( .
i esedg&dslmef%ﬂd)complmmwlgwbpos’csh$5§tarhllxtvLsuﬁ"loms to allow

se arated b P- HPLC.t 0. af.f ord 530 ureE|

* ot ind Chgh oS s o The Clthaubin Y Rleiont
St BBridBof(t2AS to T8 useful MRCht paPoSdsQRilad hERRelpe TREhFUE Or
for 63 hours before being evaporated and dried to give

15 praphylarti¢ adreivispeteniton Wbpsng, 100%) . MB: (ESI)

1’ S48 R AT 30 gl o o

13'furﬂher podiid&l byl2 thethod kUch & coldn 6hrom21%bg4aph319h1%h pf&sle liquid
75.6, 74.7 732 70.4. 732 70.4 696 662 630
62 Cromaiggraphyaer iscryygllizatiory As carboappggizied byt ,Skglg. grtisan,
21 fighthef hethodd Bf ynttlebizthg the cdmpdthdd 4f the oinulfe hddmQvill 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.
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Exanple 5 Compound 5 5 Step 5a: H2N-4L. .

BOC20/ NaHCG3 H2N-GN "' NH2 Di oxane-water V-a A
WOrRowA702Df PCT/US2008/076731

0-[ 5- (4- Ami not hi azol - 2-y1) - pyridi n-2-yl net hyl ] - hydr oxy

| am ne b, 31.54 i n di oxange- wat
was cooI(rlQS C?lap@@dsgggw %%Vsl?t@alrra@h%? @Ot@r eﬂ%ygpp@*ﬁ%appmpﬂate
m&ﬂctlaﬂﬁltﬁ% @rﬂlﬁﬂé’é’ ée%‘u(zg bielogibal Bfbpértii™ukh %ﬁbd‘[‘@é’a@ions are
successively and stirred at roomtenperature for

14 km\sn inTthe againil dnapeisclfid¢ thesedthich imuredse didlegdical gdnetration into a
funnel , .wash ied.on
t oBa0 BIHPGR SYEbps o b0 g S st 9op o HiBm),

5 ( Sifte@ke aml avabil®y, sfdrbdde s@@Bﬂthosﬂldwdadﬂﬁh@trﬂﬁ&l by Rffction,
the filtrate was purlfled with silica gel colum
chﬂb@fﬁﬂ@@b@ﬁﬁw@sﬁhﬁgf@a Toexgestianol (0. 5N- amoni a

ggﬁgg‘b ﬁgﬂ%g%mkﬁhr% ge%/crlg)gc? g@ﬂvé\jq < onfja?n 819 &f Ju%g %53(.: mg{rictéeﬁters

yi ehdﬂtlfuz g%?fge td S%ntioMbis, (ilEﬁbl)eofﬂeZs éMbﬂl@tZS’ierEmS(Sha@c forms that
5b: ACH + BOC.,NFi HHN N, 130CHATU HDI EPA
Memwb@ deﬁvado in termpo fefsolytegengoghemistey. 45 (R O FD- ofT BOB)- or
L-

10 B Rt 30E T T TRony Iy iMBya gl F R Rt
ac eoorrd, ns vell @y tlrei.r)ra(mmc anldl epliddAY PuledfebnsrgOptica? 1smrmts) may be
portion wise at room.tenperature and stirred for
e A SR A SRR A
SaddeeibtPatdie, (Stec%ﬁ‘ébcﬁ{?mg'tﬁ‘et 1ESnRMix Bl TRE rdsBlutid cﬁﬂ Be carried
The reaction was ‘diluted with i sopropyl acetate (1
L put ndbdprdsanice bf & ssalvatgageay be @hu@nymﬂr@phymr&)arrmmde
sol ut 30 mL ) or.gani c

157 agBileiza iy el oSy b afon it 5 e By it e SR o
dy BRsSS skill&in 88 b URurRS d gild fegﬁdn@/reﬁlﬂlﬂl(ﬁﬁ c@fbe €tndiM Jacques,
chr omat ogr aphy u5| ng 0-55% et acetate 10i n hexanes

t o ctly Engrizonadrs.| Racempies. and R lu igmv(Johy Welgwpk densa 1 Pl)e When

LU B Rl 5N mion

136r Sthed htdds oﬂéb@)nﬂem@a?syﬁ}m&@ 9nd Utesk, spbdifi®d otBOkvldse, it is
9, 28.7, 18.6. 15 Ste N,BOC H 5 A solution
205 of Hvertde(izl@aé ﬂi’Pg‘JOUEPOG‘nﬁ%T‘E)‘Pl;‘dP ﬁowé?t #RA 4 BEOTRHFIS iomeTy oF Git-)and
m?raﬁ@ dotiched. OL%QMSUQ%EQHY@HE otk drb ?@5 %&ﬁ&e’d% BChR (d&d. The
m) stirred at roomtenperature 1 hr. The
r eaarlﬁgmatmsof&ma pmbaneairbon dualdobpndiagwetivehierein i28elected for
| ene chlor| nd eva rated in va

th
(r @%%nglbea%m)an %Pge‘%d&aéo dENET A BTy el SpnDepasign unless
( 841 tBkdso sﬁa@é&l ﬁﬁ‘ls L RartdRCarbbiBuble Hand Gf"@ar'ﬁ&l h&el@)afﬂﬁphauble

was added to fhe reaction mxture portion w se and
25 s| bond/defli¢todvedyitragilwvheneintas 10@s ey bpQrisritmans Af tagnixpet agthe two in
ooled to -30C, Additional |- a (22 ng) was added to
th'élWBIQQ?f“é)ﬁ and slowy allowed to warmto OC for
20m n. PReseErGtinOtheWesn ‘PhhthRduidallly ackdpelble (KO réfbis.to those
washed with sat urated aqueous sodi um bi car bonat e
s obatsi wlkicl arexwghigithe seoie of squndrimgdiesh tpdgpient suitable for use in

SRR e U O PR LIRS Rt
30 an atriydtion pllcite h'l%h;)ﬁi)se ahbiehd léisd, ditbare@dmpionidrardyity a reasonable

preparative RP-HPLC using 50% acetonitrile in 20nV
E@Wé Tk IO l}’rhage@teatl %g&mﬁnt e $pdts Tyl L%O%g)st@e g For

af £o4 (;ﬂ{/ﬂ@f%eBé 21 sc£%9§§hér&§céﬁ%581}£adc§ﬁﬂﬁ5 s¥¥&Sin detail in

di ss in rre ano , kept at ‘roo
t edpBranercatitd Schkdcdro 06 :sl-ah 0l 9V p pbircataéisl carobgprepartth & situ

L;bﬁgﬁﬁ%%ng 1%1(1) aéc? puI‘lfIlTCgl’[lOI? gf/ %g%g&ptog\r?dssotf%% 121V6n%10n or
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M5: (ESI) mlz (MtH) 976.2. Ms: (ESI) mz (MtH) 976.7.
13C NWR (in CDClI 3): 6 205.4, 205.1, 187.6, 177.1,

wQa70090759265. 0, 164.8, 15 Exanple 6: The titl| ePCDOIROSICN6731

5

10

15

20

25

30

was prepared according to the procedures of Exanpl e 5

repl aci Boc- L- al a ne w Boc- |- | euci ectr
datg%l’afaé&% by NeasEpe ﬁle %Lp_ﬂsl?n Hith a(smﬁﬂabqe 9@@&2 ok Bxemples

NVB¢ éﬂlaﬁ‘m%ﬁ@lﬂy £c 63t§b1§ qnc]r% But ako gotalmljcépto mon]cél);’ic Zeid addition
135.7, 130.3 82.5, 80 79

42 5815 @@sts 08N AMIRBZIRYD mrn*ﬁd viith laorggple@mda Isqu)aisehyﬂmchlorlc

t he Litl d? t%o%%d %‘;j p?lgs Iglﬁglc ol ESI x rali ljéff‘ n&w%ﬂfr? L8 Por with

17‘6réﬂnlole@§is@ucli1§s4ac%nc adi8; 21’1151610:'&6{21 ertaihé%ela; cifeftBacdd, lactobionic
146.9, 133.9, 128.2,121.7,110.0, 104. 1, 102.1, 99, 8,

98 aqid, ggcipic apyl gr malgnig acvi:pr@y wpogethgancthodsgised inghe art such as

Sz oG Hdmtoudly ool il s

15tStagipaibaalginateAascoebatd, hspaRatel BaeagylfondRs behzokke bisulfate,
title conpound 7a_was prepared_ according to the

pr 88 PRIYFES CRMpBerafey C%rﬂléh%%%&atﬁt ‘Flﬁﬁteo‘FYQlPP@m@%HﬁP%ate

59 2%% ?‘rtg) dod@g&lﬁ% étﬂaﬁé%lgfonéﬁg é% Ofaﬁl%@cl(gii'{;chﬁ%:eptonate,

17 gly8eropRespRate 1dl6edhate]l h&nﬂsulf&@ hle,pta'ﬁBat@ hek6Boadg, hg8robgdide, 2-

PCThéI r%%g %t /arqgs% O%atg' zctgte 1:!51511%‘[60 1aur3ﬁ sul%ate Zgalgfe r]flaleate malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate,
palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate,
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
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,
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.

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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R= I sopropyl: The title conpound 8a was prepared
according to the 5procedure described in the

w@e@parsed on of 5a (Exanple 5, Step 5b). MS: (ESI/PS2008/076731

5

10

15

20

25

30

rrilz (MrH) 536.3. Step 7b and 8b: 10 Step 7b: R= H

{ hinttdse G Am DRSS o TP O b BB GRAR & PSSO fghe Cortpounds of
( Eﬁfb‘mks%nﬁmvgtfo% Grhdrul %5 as (11§§i ﬂerélh'ﬂl@ang M:'H)ng&ﬁﬁi \f}hlcljr?sc
NVR (1N CDOl 3) 6 205. 2,

168omertilgs irgyivo bgt m@abOhB m@ns k10 b@ hy¢m5y595) tqa‘lo@pound of
1 O%grzrfuélg? ) \garg)ils éofnés £%£§oc§§§§a%e 5]_1?0\@% 112%6 g%[ % e§arhpl% 1as6
St ﬁﬁsc&@ed?ﬁl ﬁﬁldgﬁ&iﬂr @aY! Desifieot Proligigs, QHE’@%}CU%S()WV idder, et al.

|soprogi 2 prepared according to the %roce ure
deésk) asks in E@Zm@pg\ma’pi dInAsdamnic Bresapl 4855 Krggeggard-Larsen,

SR bl Ul 3 TSN o v

16@6@61011ﬁ4nt8Chd1§&ér ﬂ 1 115141 3(199]15 1Béhdgddtd, 8,al. 1Bl of Drug Deliver

119. 0, 115. 114. 99.8, 98.1, 80.3, 79

76RgYieys, & - gl 92); ﬂjmégaaé@ Jgof Bgirpacqyical Scipces. 7%4’8é ot seq.

44(1]988§‘,][11§uch4 And stk (st.)ﬁo@mgé%&s Novel %rgg 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
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
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
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
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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28.4, 25.2, 24.6, 24.4, 23.6, 23.2. 5 2) MeOH O

1-c9a 10To a m xture of I-c (1.1g, 1.16 mmol) and 10%
waleienzipbphosphoryl chloride (1.45 nli) in tol uPCIEUSEES/076731

added triethylam ne (0.3 rTL) and

N, Ndi met hyl.am no di ne

mi REQPE %@Vfﬁ%&l %&yd@a@ SRR %*wé @L%ﬁadoé Yiggy)ethy!

di bineRAvMrER 18RS LY oRGR ity Ryc(A B kst @D ﬂ@&lw sﬁt‘stltuted w1th

saturated acqueous SOdI um bi car bonat é sol ution (2 10

i groupa irstudingbut St imitad tdo¢th¢reamiﬂ¢emd pgtéznxrhd m&bﬁinm@lahtles,

dri ed il.tered. and ted, t ness
TheF FRSRaTE b robe £ By i FEE Berhbb it 58 Bro

5 C heRdtRiRGAP PYodta b \&F tHR13R%raaedcaBed inl. Mdauesmt Mg ¥ 10.
t he Nphosphoryl at ed product (210 ng, 15% as a yellow

f o&c(avBney @glajsorheActinatiged ae amidys, spHengrasigs Pt phagpharamides.
Wa%lldéf% gseé)?'(?drhg T@Et@?ﬂl g 11‘?&) osirtan!er %ch?c? {1? gﬁ'{] Ihot limited to

r
era rs an orae

t [ biher @ﬁﬁmaifwcag@xyh@am(i Ebﬁiclloﬁilitle(s Mi-H) 1165.7. \N O
9a9 A m xture of 9a nmy) . and 10% pal | adi um on

carbon EsossPRerEin, Q@G%mhqrwlsgtllpfg%p (et "Pgdenal infection(s)”
10 deQ@%@%ﬁ@@HlfJC‘tl'Oh?’d it éfe% QQ)? n¥@3 to, Ibtd 0831 1?fegt10ns and

vi gorously bstirred under hy rogen at nosp here
f oprdtdiva infectipnsehdtlvecdriit henmoatpdishand ber/Bas W EBhy dindrders

M 075. 6. I 10 T
GG o b st o ss ko8 gECibis it By b reaiedgy
ac ﬁ%e@%ﬁte& By Alhim@sridarthi 9 @thﬁ tie gbn(l d9Bf the pfbsent

in nethylene chloride (14 nl) Cfor 5 mn.
6 N-uH@ntl(m Sn_c}l hmtgn@{lrlofmn@g; aad deetoran 1nff@tlg_1§sa4yd\ﬁbsorders related to
react xt.ur C an .sti ed vigor ousl 0
15 oy ot e fiurbBaR beCire P it i T Bt enpap v gl
M nedf0 ﬁieﬁﬁhgltﬁ; Sfusifhs,| BrbRshitid, tdilsﬂﬁtﬁba Bjasltlc(fﬁﬁ)odﬂ-()CF?rhﬂd
neutral jzed with 10N sodi um hydr oxi de (1.8 ni) hen

10&as98litinglatad to infestion hiastrepteeascucpsuegniag, Haom iy

N AT e

VVI bhPyatdemotRGppl, phapmigiisolcymatit éwver] ahd glmtemlltme}ih@itis related
-10C with stirring for 50 mi n._ Additiopal 1N HC %)5
20 i_fo ipgestian 3@§trsa@0%qcawy0g§p%$éaunséi Rt Fhstippteeesse Glpytridium

30 d(l?tﬁbrlay@ dA&ﬁ%Eécﬁ’lnus gm%?ﬁ{cﬁf'ﬁl atP%r t?ﬁg {ft&tions related to

concentrated anmoni a an apor at e The reaction
vvamfécvtidndryd\dy&mﬁunwrpmdmbmaa,fIfagnccheﬁa pnuﬂmghnla,d‘iimp,tococcus

whi ch vvas |f|ed wi.th C18 RP- usi ng 0-
o PRI F kRt ib gt On S MR PR upRagE: Sigmplicated

L}/@lﬁ? b&bﬁ)@@@ (itic Qﬁ%%ldélg Zaﬂseéske% 48 %@@Hﬁ%ﬂ&p aﬁ@aue&ﬁéhl) fe\/er
25H 2¢1at\34k1t0 lAéecLl@n gl Szaphb'bgoqcu&m'em Nmtgldzasemmmve atammocm (ie.,
Et % epi errmdls ? hernolytlcus etc.), S. pyogenes, S. agalactiae, Streptococcal

groups C-F (minute-colony streptococci), viridans streptococci, Corynebacterium
spp., Clostridium spp., or Bartonella henselae; uncomplicated acute urinary tract
infections related to infection by S. saprophyticus or Enterococcus spp.; urethritis

30 and cervicitis; and sexually transmitted diseases related to infection by Chlamydia
trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealyticum,
or Nesseria gonorrheae; toxin discases related to infection by S. aureus (food

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

related to infection by Helicobacter pylori; systemic febrile syndromes related to
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13&fection by E. coli or protozoa (i.c., 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
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
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
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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0 N The invention further prov1des composmons ‘and methods for 1) prophylactic

treatment of those patients susceptible to the symptoms CF including pulmonary
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
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
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
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,
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
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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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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with poor water 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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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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reduced, as a function of the symptoms, to a level at which the improved condition is
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
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
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
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
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
publications, patents, published patent applications, and other references mentioned

herein are hereby incorporated by reference in their entirety.

Abbreviations
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I\IC(O)I\/E8733756736706699660632623413

40. 5, 38.
2,21. 4,

37.5,28.4 5
é*%bmaﬁoas vl rw @Pf%f H? the ﬁémwmg sypgetig gahepeg and

832 Xé}nlgﬂé 218. 4, 205.6,169.1, 168. 1, 164.1,153. 7,1

N-O |

49 9, 146. 2,137. 2, 134. 5, 120. 4, 103. 3, 94
Ac foracetyl

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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H N .7,79.4,78.9,76.8,75.9,74.6,73.3,70.5,6 27 N/
F O 816 9.7,66.1,62.8,61.4,50.9,47.2,46. 2,40.5,

wa@004/0309238, 28. 6, 23. 5, 21. 5, 20. 1, 18. 5, 18. PCT/US2008/076731
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0,14.7,14.2,12.7,12.1. r-t--N 28 N \risi H2NL: 101

F NC(0) 74.5 N A 2009/ 075923PCT/ US2008/ 076731
Exanpl e Ty %A%%“?MW\QRE‘H% Sel ected 13C (125 Mz,

CDCl 3) SMPE Yo N-Kimethylfo¥nMnideE NC(0) Me 874.5 N A 30
H2N N F NC(0) Me

DMSO for dimethyl sulfoxide;

DPPA for diphenylphosphoryl azide;

EDC for N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide;

EDC HCI for N-(3-dimethylaminopropyl)-N’-cthylcarbodiimide

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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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

W®@2®90%973 79. 7, 76. 8, 76. 5, 73. 7, 70. 5, 69. 5, PCT/US2008/076731
66. 3, 63. 3,62.5,41. 2,40. 5, 29. 0, 25. 3, 24.

6,24.7,23.2,21. 4, 7.4,15.0,14.3,1 2.6. 31 H N H28
F NC(O)séﬁ§6T%26§F§§Sﬂéﬂf8 176. 9, 165. 1, 164. 8, 163. 3,
161. 1&%H%(%§6r&w&ﬂlbﬁuﬁﬁéo#m%§§nﬁyéogalmﬂﬁw

21.7,104. 0, 92. 6, 79. 7, 76. 6, 74. 0, 70

7. 66. 1N83,0560r ®ditmn hickolfse39. 0, 28, 7, 2
5.3, 24. 23 2 21 4 21.0.17.6, 15.0, 14.4,12.6. 32
s H2NN K“ﬁé%?ézﬁmﬁﬁﬁz%azos 6. 168.2, 162. 7. 159. 6, 157. 5, 1

553.7, 14@1@&@% Br %ﬁmﬁlu%z&cérblaﬁﬁe 91.1
79478976775875 70. 4 69666

2 62.0, ®&h§lﬁramnm@ngm4ﬁkQKMD 5. 39. 3 3

125, 14 900 st gbloindl-Ridg ¢ o gs0

218. 8, 20&IQA, RPSodluhGRriddd65. 0, 159. 4, 1
57.5, 153 7. 146. 7, 133. 7, 128. 6, 122. 0, 10
4.2 99. didewmckel, 1 80.4 79.4 79.3.76. 7,

1076. 6, 73 i1 2016469, 0. 66. 0, 62. 3, 61. 7, 46.
0,41.0, 3%?4,?%.9,§9 5.34.9 31.8 284, 2

5.3, 22. @s@Zf(ﬁozmlwrniﬁrcﬁngeB 9,17.8,15.4, 14.3,12.3 IN

34 2N H 0 18.6,205.5, 170. 6. 167. 9, 158. 2, 153. 5, 1
49. 9. 14§E@~1§%%?%T§§6@W%fﬁn% 109. 8. 10
3.2, 79. 3R (THucRoBi8add. 3, 70. 4, 69. 6,
68.4.66.1,62.8, 61.3 50.9 47.0, 46. 1, 40.

4, 39. 4, EQIFQfOZ&tf?hQ(BOﬁlr@E 4,20.0,18.5,1

15 |7_|2ﬁ| }4N§‘ﬁi’4r%131112f ‘trlpzhenyl:;’)gosphmeH‘ZN N HO 833 NA 36

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;
20 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);
25 PdCl,(PhsP), for for trans-dichlorobis(triphenylphosphine)palladium (II);
Pt for platinum;
Rh for rhodium;
Ru for ruthenium,;
TBS for fert-butyl dimethylsilyl; or
30 TMS for trimethylsilyl;
TMSCI for trimethylsilyl chloride.

Synthetic Methods
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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

WQ209/6%8943 78. 8, 76. 8, 75. 8, 74. 5, 73. 3, 70. 5, PCT/US2008/076731
69.7,66.1,62.8,61.4,50.9,47.0, 46. 2 40
4,39.5, 2,28.6,23. 21.4, 20
7.9, 14. 5”%1&0@13(1%% ag p@cgwewﬁﬁgg preswtm(e@}l%wg%e hgtter
Zoﬁn&;erg{g&d f &%ﬁe&roﬁ?@tlﬁtb@ @31170%&1%% §}61%ki%tlc schemes that illustrate the
9 816110)215 Qy W\Qnah t‘n@ cgmwmismtlﬁ: lﬁﬁ)emfoegrlay be prepared.

>, &%‘i gblgg%éldg %E‘g p%%g%ég O%téé i!?eféﬂtinwh?n will be better understood in
5 15 cOnnkdtidn Wih %elf%HQer%ng@l@ﬁé Qohe 3 Bial (114520 8Drhhidds by
Exanple Ar Y A MS Sel ected 13C (125 WMHz, CDCl 3)

m &hgeh the comppeungs o ﬁ@ igvenpigs Ny bepaered 68, 7,

1652 N3RSty o ipai oot s o e
79ikention Ts a Cormpouhd. répredented bY fd@mula XVIb&s llustated, below

61.5, 46.1, 41.0, 40.5, 39.9,
A B Rso R4o

%
W, U/OQL
sp‘ o,,,
...... umlo
”/I

\
11y V

u

<"

10 XV
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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39.5, 28.6, 25.3, 25.1, 23.0, 21.4, 20.8, 18. 9,
17.9, 15.5, 12.4, 11.3. WO

WQO®9NTP2P23PCT/ US2008/ 076731 Exanple Ar Y A MECT/NBdps/076731

10

15

20

25

nme Selected 13C (125 WvHz, CDC 3) 8 217. 7 205. 3,
167.8, 160.7, 8.4, 153.0, 144. 139.1, 138.
137. 7, Jﬁfgeﬂ‘e ﬁb‘sﬁétefoazp@ceﬁé %pf%”ﬂg %“BOU%‘& eBReH
0 %ﬂ@seﬁﬂﬁﬁenﬂénﬁy c%@w@r‘un%gihé br@gea ke@@n@of Gt ﬁto an oxime of
61.4, 50.7, 46.7, .2,
21J‘<Zrn ue (1}2) IJSLng theé approdriate SutDStthted hydroxﬂamlnamf e formula:
205.6, 184.4, 177.7, 17|,5 160. 7,

\/ \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 = Ry, C(O)R4, C(O)NR/R,
S(O)R1

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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158. 4, 153.5, 144.3, 139.0, 138.3, 137.4, 112.5,
110.1, 102.7, 79.1, 78.9, 40 H2N H NC(0) M= 857 76. 4,

wQ' 2002/075943 3, 70.2, 69.5, 68.1, 65.8, 62. 8pCBH0S2h8/076731
45.9, 40. 2 38.5 28.2, 25.1, 23.5, 21.2, 20.0,
19.2, 17.

12-’;er’gp9r(%ur’? éfégg ée%%@%ds from 8&15%521’04&%8 " The preferred reaction
48t|ﬁwe1|§7fro@n 533.4 Agws6, 122. 1, 103. 7,10 028\ | 3279
76 8 76 7 758 751 705 411 HO 832
69. 7, 66Aﬂeﬁmtgemsenﬁlofaha‘e.smrzc@mpmmds 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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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.

WQ@1B9A7205. 5, 174. 8, 168. 7, 168. 0, 153. 4, 1 PCT/US2008/076731
43.2,128.5,128.1,123.7,103.1,79.3,78. HN2 42
HO 9 76 8 758 75 4 74870 4696 6616
2.9,61.5,50.9,47.1,46.2,40.§Q§§QQ£39.3,
28.8,23.5,21. 4, 20. 1. NMigdrbxydB8ciOmitid. 6, 14.
2’ 120' ’ . iPrél\IlE':, MeCI\é,
218.6?;3gti*204.9,%%5 L e 165 3,1

4-1

o}
65.1,163.¥, 183. 0, 154. 1, 148. 6, 148. 4, 14 s;ggo/\njﬁl\
o >
4-2 N7 I

=—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
5 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

10 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
15  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
20  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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3.4, 140. 8,135.9, 135.7,122. 2,121. 9,119 43 F 0 836
.5,103.6,99.5,97.9, 80. 8, 80.4,79.5,79. 3,

wQ 2009/07928, 70. 4, 69. 3, 66. 5, 62 . 3, 61. 8, 46. PCT/US2008/076731
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1,41.0,40.6, 39.9,39.5,36.8,29.5,25.3,2 5.1, HN

2 1ﬁlegn%g1%g niayébelma%wryh% ge@rti%fr@mfhe Wlﬂf. oLf the invention and the
54se’lop%%§ﬂ§, @n&dje:})a?tmgh 119.5,102.8,79 45 HO 5 78 9

76 776 9 75 70 3 69 3 6

6.4, 62. 9, 62. 1, 51. O, 46. 9, 46. 2, 40. 5, 39. 3,

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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39.2,29.4,23.4,21.3,20.2,18.5,17. 9, 14.
5,14.3,12. 4,12. 2.

WQ1B9072085. 6, 168. 2, 154. 4, 153.7,140.5,1 , | si ZNPCT/US2008/076731
32.6,129.9,123.9,110.0,103.2,79.4,79. N 46 1...N
028 HO 816 0 76 8 75 9 75 1 75 0 70 2. 69 6 66 1 6
2.9, 61,8551.0,47.2,46.2, 40. 4, 39. 37288,
23f®??i§ .1,18.5,18.0,14.7,14. 2, 12" ) ) 6, 12, 1.
NH 2 D5)8, 18¢4. 8,177. 7, 168. 0, 154. 5, 15421 ||
40.6, 132. 6,29, 7 li23 9, 103.0,79.4,79. 47 ( I )

0O,
& OY\N/ 1) HPLC separation
0, ° >
HOI #,, o" 2) MeOH’ rt

W 0y

&
K
N
W 0 ,, e ’.

“no?” o

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
5 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,

10 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
15
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Nril. H NC(0)Me 857
3,76.7,75.5,75. 1, 75. 0, 70. 4, 69. 6, 66. 1, 6

W@2®98T973 46. 3, 40. 2, 38. 7, 28. 7, 25. 3, 23. §, PCT/US2008/076731

10

15

20

21.4,20.3,19.6,17.8,15.1,14.1,13.7,12. WO
2009/ 075923PCT/ US2008/ 076731 Exanpl e An. J A M5 (MHH) :

me Selected 13C (125 Mz, CDCl 3) wv—¢ _} WO

2009/ 075923PCT/ US2008/ 076731 Exanrpl e AN ( MtH) :

ne Selgcted 13C (12 , CDCI3) 8 48 s- ANIit H

NC( 0 3o W49 1-1 F 0 833 NA 50

fo) [o} fo) /I . ~ 0 \N/

H?\\T s ’ . \N O\NHZ Hoo (o] E:gj\
W 0 " - w %22, ’
| 1N-HCI I g O

EtOH, -40 ~ -10°C

Il-a
Il-c

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
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

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
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,
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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39.2.29.0, 23. 6. 21. 4, 20. 0, 1@%‘?"1’@98%
5, Mep3h2.7,12.1. 54 H2N/ o-N H 0 817 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, 6 75 7,74.5,70.5, 67. 2, 66H\; \:lj o

6

2.7, 61. 46 9, 46. o 4,39.5, 39. 3, N
28.5; &2ET5 40. 0, & 5 4 5 14. 2,12.
(0] ﬂioi 2

217v\ 205, J8v 1 8 1, 160. 7.&57 15%ﬁ4 1
“6. D —1;
8 75 3 70 3 2N-HC
69. 2. 667, 62. 9, 61.9, 51. 0, FP%"%6. 1, 40.
5,39.4,39.2,29.9,29.6,23.4,21.3,20.1, 1
8.5,17.9,14.4,14.3,12.4,12.2 56 NF 0 850 N A 57 HIRN

i Mo a solution of O-[2-(6-aminopyridyl-2-yl)-thiazol-4-ylmethyl]-hydroxylamine
(Il-a, 55 mg, 2.7 mmol) in ethanol (40 mL) was added 2N-HCI (2.7 mL) at
0°C and stirred for 5 min. Then, I-a (2.0g, 2.7 mmol) was added to the

reaction mixture in one portion and stirred at 0°C for 30 min. The reaction
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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F NC(0)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,
wao®98759101. 3, 99.5, 97.9, 79.6, 79.4, 76.3, 7BCBPS2008/076731

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, .7, 14.2. WO
2009/ 92§’>PCT/ US2008/ 076731 Exanpl AII YSA M5 (MtH) :

m eN 13G, (125 MHz, CDCl 3) H8 i NHO
815 218.3" 5. 3IL,;I:67 6, 157.3, 152.4, 180.%9, j42-0,
140.0, 126.95,319; 4 1@5 5, 103.0, 101.3, 7 L I8Ny
76.6, 75.6, 69 154PL6%pa1at.on65 8 )

50. 7, 46. 8%

19.8, 18.3547.4, i Hggﬁl"““‘ﬁ“ﬁ NC( )
205.6, 1844, 317, 8° 6? 5, 157.3, 153
140.0, 126. 797 ¥{d04, 105.5, 102.8, 101.3,

76.5, 74.3, 7.2: 69.4, 67.1, 65.8, 62.9, 625 505
46. 0, 40. 2, 385"'b282 25.1, 23.5, 21.2, 20.1,3%19.3,

17. Phe plevibushPoltaink? Hi-b %\?as%urﬁ@dl'@}\h#%m@ tdl dffoktl @ pure E-
816 218. 4, 205.5, 168. 0, 160. 4, 153. 3

49JSDFT1€KXG$QIBQ) whigpwas mw/emg réeth@nol (15 mL), heated in
79. 2, 79.

69 anrgévalgeE)aéq& qur g%mgp ;?7re6nglv§ %@6% ‘protecting group and
5 5 %Qaﬂor%%@to?&fdrd&ﬁe 5ut|8%of‘np’6bn@| §§s 5 viLhute foHam

|v|s (ESI) m/z (M+H) 9056

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
10 3.0,212,20.6,17.1,14.7,142,12.4,8.6 .

Example 4

1N HCI, EtOH
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0 833 NA 62 O-NH2N-4 1 NN/ H O 817
218. 3, 205.6,172. 1, 168. 4, 168. 2,153. 8,1

wG009/015983 2, 136. 9, 135. 5, 122. 4,102. 9, 79 PCT/US2008/076731

47907687597497337046946
?@0 nghl%é%%g%%( Oﬁg%%&gybpgm%gfi%%%}?thyl) hydroxylamine (4.2 mmol
6 gtﬂmgst%?n ]@t()’g(;l} mﬁ?aﬂdzﬁ’d %l"b Vi §(§%O mL, 20 mmol) was charged
218. 6, 205.6,167.9,167.7,158. 3,155. 7,1
54 b@dg@ilkemtmgg -8 (3_|_3_(7 g24. im@) 4081(B3°CL(l'he mixture was stirred at —10

69 % %IGI iﬁ%lgs 168 %671%%_191%}.1%%193538% 2071?{805 NaHCO; and partitioned

55, g@t 63-9H§b)2 Qh@o nfes 3BrOwdshe® wifh watdr and brine, dried (Na,SO4) and
17. H2N. . J.

9,14.7,14.2,12.6,12.1. 64 N-..s
- evappratpd. Fl gsidupwas gsomalqzranbed (sniquckl@%t:s FgPAC) to give the

2 adesjrod FitpBund Y078 2038 8304) 19 B i 7 nixE8 1) MS: (ESD

790de: MM, 704, 69.6, 65.8, 62.7, 62.3, 4L L
40.2, 34.6, 31.5, 31.0, 28.1, 25.2, 24.3, 22.9,
211975 Zpfghis pyxipre was sepagpdipyRIRHETC 1 it 630img. wre >bisomer,

10205. 3, 167.6, 161.2, 158.5, 153.4, 148.9, 144.1,

15

20

138.3, 128.2, 112.3, 110.2, 103.0, 79.0, 78.7, 76 3,
76S&p4’b6 0, 74 0, 70.2, 69.5, 65.7, 65.6, 62. 5 60. 9,
50. @4 46.8, 45.9, 40.2, 39.2, 39.0, y29.6, 28.2, 23.3,
21 Q 19.7, 18.2. WO 2009/ 075923P&TLjUS2008/ 076731
Exan'p N

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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M5 (MtH): mle Selected 13C (125 MHz, CDCI3) 8 67 S--N
H2N--4 . 11....(N N1 17, 1 N F NC(0)Et 907 N A 68

W@ 20090%39232N-4 1. 1. ... .. (N NL NHO 834 N A 69P€T/US2008/076731

10

15

20

rc)....11 F NC(0)Et 807 NNA 70 N H2NN o / H NC(0) Me
857 NA 71 H O 832 217.9, 205.4, 169.3, 167.8,
157.9,Jl154/%, 153.0, 149.6, 138.5, 118.6, 110.2,

109,8% MW2#& 2 1, 78.7, 76.5, 75.5, 74.6, 72.1,
70.3, 69.5, 68 8l 6207, 61.4, 50.7, 46.7, 45.9, 40.2,
39.2, 39.0, 29N7,)28d%2-23.3, 21.2, 19.9, 18.3, 17.6.
/ \ - H28 280 <

(o) O
HO,
W s,
' ”, . o)

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:

e s
VL + HZN_C B
Boc~ /%, OH N |
H N O«~Bo¢ HATU
H
V-b

DIEPA
MeCN

rt
(o]
A RS
2 N Z
Boc—N' 4 H N | =
H N’ O\N,BOC
V-c H
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FO850 NA / \ - H2N 73 NS/ ........ \ NI1-128 H
0 833 NNA 74 . H2N F NC(0) M= 885 205.0, 204.8, 183.9,

wWa28947592%3. 9, 153.2, 147.5, 138.4, 134.5, 133PF1/US2008/076731

5

10

15

20

121.2, 110.7, 107.7, 103.8, 79.4, 76.5, 73.4, 70.4,
69.6, 65.7, 47 41. 2, 41, 0, 40. 2, 30. ; 8.1
251@a Qﬁxtgre szBéC %f'aimn%luwﬁ 21y i o @ &%3051@930 95

zgzﬁ'r'ﬁfﬁl iag 4W?g%§%r%p%%ﬁ\yéam%%g(02348}ﬁ1; % 10 ﬂﬂ?ﬁolgln acetonitrile (7

13ml9, waSBadd’ed HAT P (45610g8 1 .210Mmal) pddidnyis@ @t BooraTemperature
ggaéd si irefl foﬂgo g‘nn 4gcgflt|%’%'l 5'1 gciu%alegg gsog*gL@la%e @/as

76 addE@ b hd\kedtion FPr‘ilQWé aﬂél%tl?r@él f@r 3@%n8’Thb7r@-a§t|on was

164. 7, 164.5, 158.4, 158.0, 154.0, 153. 147

13glilgtedith BOpIKE) Acetata (100 mLd. vsasm@immh smtwa@d JPIEDUS

o7 sfenBBoanite i (451 bing 8308 edfofne S oroanc
24lé5/er\ﬁ@s2@r€&( NDSLRFGilleks? 8R8/Vapdrate ExdBphéss. The residue
was purified by silica gel column chromatography using 0-55% ethyl acetate
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.

Step 5c¢:
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
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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Ar' Y AMS (MH): nle Sel ected 13C (125 MHz, CDCI3) 8
77 HZN ? F NC(0)- cyclopro-pyl 911 NA 78 HZN? N/ F

W(lxm(oe/))mzsm NA 79 HZN? N/ F NC(0)Et 888 PCT/US2008/076731

5

15

20

25

205. 1, 204. 9, 187. 3, 164. 8, 164. 7, 156. 4,1

gsﬁs@é?{%@)oyéé édggc]i Sggq;e %%%@oqla%% siévyé' allowed to warm to 0°C for

4, 7
> éégéﬂ-gﬁ’gé ggctﬁarﬁﬁggdﬁate% gith @Hflé: ig(sﬁ mL), washed with
21 saiurated, aduedbus 4o0d;ud bicaltzorﬁate SolBDNA2H ML), NEGite)y (5 mL)

ggggd%ﬁj Iessgq};ggggﬁqlg 4. eloifg%tg%lgielriv%ﬁszdneg (I%%aL]SIS(L)1 fll%ered and
1. @vé&%agegdl%d nggs /g&61é2 ?%%y aﬁalgtl&ﬁ RP-HPLC). The residue

1 W%@Lﬁlfteg tg/ m‘epareﬂgeﬂlﬁd—l&@&smgg@% acetonitrile in 20mM

%%G%Ué%lﬂﬁs mzomgonlé% dteolifioh 48a%ndbile éhélsze 5 afford h3|.2[!)\|UFe E-

20%s0met0 4 Hlsl & Purkbd-iSorhbPwés Hissofell in methanol (10 mL), kept at
39.6,134.5, 129. 1,127.7,117.5,103. 9, 99

5 rwnge@@enatuga f4)r74§ h;)urs asd‘,eyamorajed, i@ give the title compound 5

0 5502t 357 98N 588/ % iptle Vel foama s 1 15 4 6o

H2N|§ (RGP MZHI) 976.2.
205. 3, 205 1,184. 2, 165.0, 164. 8, 156. 6, 1

54M§ 1(§$|Bmizsé\/l=rHi§§6‘7 128.0, 125. 4, 12

5 oo Wi ) ‘eg ok 285402650 §9§’1§9 1,174.0, 165.0, 164.8,

8 4625) 36@4) 6152146 Y4833 244619 4 3410 013824121 .8, 1040 1021 99.8,
15.0, 14.3,12.6. 83 H2NTN H NC(0) Et 887 205.3, 205.

189861 81)644, 7@ 7,1&5073 85606, 6948 .66.0, B302.862. §35,1 7,4 4 40.3,
L2555 3258y 494,81 180 8 Ao B & B0 A7 490

Example 6:

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:
BOC-H "’H H’Q l : Ow., ..BOC

MS: (ESI) m/z (M+H) 536.2.
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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 84 -- |1-12M H

WONB{00p 2873 205. 9, 184. 8, 178. 0, 167. 8, 162. 5, 160PGI/1S2008/076731
56. 2,153. 7, 141. 3,141. 2, 131.7,128. 0, 12

X %é/JNMF}éIn%é%OQ%%%%%ZWQ 3{48?@9@@9%0@ 147.2, 135.7, 130.3,

oo 12 1042, e B0.6. 0 e b, 43500800 9817, 26,2, 237,332
NC(0) Me 891.41 205.4, 205.1,184.2,165.1, 164.9, 162.5,1

156, 2, 153. 2.131.5 128.0,12 1.3 112.6 105. 4
1o§p§CH6h§3£aé9r 1%99% le;compound &

97 1 69.9,66.0 63,
517 MS: (85 P2 iy dofBl 270 2000 5
4 53c23u\mzm GD2L) 05 2054, 2650,, 1873, 112762 17\4@) 1650 164.8,

2000/,075923PCT/ US2008/ 076731, Exanpl e M
m 4684, d80&Y 1946, (1184 M489, 9) %8@6%1&&110-/0 ‘Fﬂ4- 102.1,

2085, SBOEPAD 3108, 23 Red0P 7 $6.0, 632,626,539, 442

1561638, ¥943,13916,1325138.3028.89 26,21 29. &, 24.4, 23.6, 23.2, 21.
28.6,111.0,104.2,97.3,80.3,79.8,79.7,7

06.6,73.7,73.4,70.6,69.9, 66.1,63.1,62. 7,
41.4,40.5,39.1,37.5,30.0,28.5, 24. 5, 24,
4,23.2,21.5,21.2,20.7,20.0,18.8,17.4,1 5.0,14.5,1 87
H2E[xE 8 |sopropyl 902 13C (C

,190 .3,177.0,1
56 154 7,154. 4,138. 8, 13
2281042973803

79“@ 7@“7 766" 5 #13.7,70. 6,69, 9, 66.
1,63.2,62 6,41.4,&05,39.1,37.5,29.9,2
8.5, 24.5, 24. 4, 2300 0T o5, 2182, 20. 7, 20. 0,

18. 8, 17. 3, 15. O“‘l. g -- HN C H NC(0) M 889
N A 89 H2N 1101I 907.5 NN A 90
Compound 7: R=H

Compound 8: R= Isopropyl

15 Step 7a:
~N
R 0
S/lL H,N | N/ > ]
+ 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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--. 1-12N H NC(0)- isopropyl 883
205.9,190.7,178.3,167.7,155.9,153.6,1

w@009/01923 0, 129. 3, 128. 0, 117. 7, 103. 1, 96 PCT/US2008/076731

.3,79.3,79.1,76.8,75.8,75.6,74.5,70.5,6
9 7,66, 1 63, l 0.7.4 405,
37 (4358 Bk G NMRIINCBCIS 5 17365 1689, 157.0, 153.0, 1509,

R T LR AT RN S S

53 Step B8a: 8, 134 8, 129. 2 127 9,117.8,10 4.2,96.4,80.2
,79.8,76.6,75.7,73.6,
69 Pg: l@gp[oggl ZT}@Q’[IT;}G gqrmpo,gp@d @ag\gag p@pared according to the

5. Bracafs Bedfidbin e Plesarstod? B (Fragple s cStepap). MS:

10

15

20

205E812®5(M#HW536377 2,165.0,164. 8, 1
56. 8, 154. 5, 154. 3, 138. 6, 135. 7, 128. 1, 12
5.6,122.4,103.9,99. 7,98. 1, 97. 3, 80. 3, 79

26(??%15?7%&1?33 7,70.5,69.4,66.0,63.1,6

, 39.0,37.5,31. 3,29.9,28.9,

25.6,25.4,23.2,21. 4, 20. .4 15.0,14. 4, 93 --. |-12N
F NC(0)- cycl opro- 94 H2N F NC(O0) -
cycl opro- PYl 9G@c A "D 20 652B@PCT/ US2008/ 076731

Exanple Ar Y A M5 (MtHya:réd e Sel €tted 13C (125 WVHz,
CDClI 3) 8 95 H2N F NC( Opive=189py!

205. 4, 205. 2, 184. 2, 165. 1, 155. 6, 154.0, 1

53.9,151. 9, 136. 4, 132. 4, 323127812

4.4,116.4,116. 2, 1QAc:m9 798 3.9
9.7,75.0373.7,70.7, 69. 2 I
. . 4, 25. 3, 24, 24,5,24 ﬁ 1. \111

- H2AN

1) EtOH

-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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F NC(0)Me 900 205.4, 184.2, 165.0, 154.3, 138.7,
135. 4, 125.9, 125.4, 125.2, 122.3, 113.2, 110.09,

waemon7se®. 8, 79.7, 73.7, 70.7, 69.9, 66.0, 62PGr/ULDISY76731

40.5, 39.0, 28.4, 28.1, 25.3, 24.6, 24.4, 232 214

nci s MR din GBchy s G054 285 2487 5 4378, 176.% 168:5.0166.0.

64&%31?%;%1%34533113 1(?91;@28 818 7&%671 15.8, 114.6, 104.2, 99.8,

6. 9873.80, 3 .57 655. 627319 62268’05 &9.9),6830, 63.1, 62.6, 54.3, 44.1,

i s B8 S LA apss 2

517.3,14.94,14.92,14.2,12.7 - H2N 98 _ H2N H

10

15

20

NC(0)- isopropyl 901 205.9, 190.7, 178.3, 171.4,
16Examplé?. 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,

69H<61J %?\3 66.3, 63.1, 62.7, 60.6, 50.7, 40.5, 37.4,

2959, 3.8, 21.4, 21.3, 20.2, 19.8, 19.3, 18.8,
17.8 9 P «0) Me 903 205.3, 205.0, 184.3, 171.4,
158.3, 155.9V 15 141.0, 128.1, 108.8, 103.9,
101.3, 96.4, 79X 73.Q,71.2, 70.5, 69.6, 69.2, 62.7,
60.6, 55.8, 4l o3, 141.2, 40.5, 25.3, 23.2, 21.4,
21.3, 21.0, 19y 9[%1f 4, 12.5. 100 H2N N
* 1" g
Compound 9
Step 9a:
[o}
Bn0~y\
gt 2% PN
3 J‘L/

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)- isopropyl 914
205. 4, 205. 1, 190. 2, 177. 0, 166. 6, 165.0, 1

W®2008/01833 9, 155. 4, 154. 5, 150. 8, 138. 8, 13 PCT/US2008/076731

5

10

15

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.§¥¥%§E§ 62.6, 41. 3, 40. 5, 39. 2, 37. 5, 29.
9, 28. ,24 6,24.4, 23 2 21.4,21.3,20.7.1 9.9, 18.9, 101

H2 RO~ 0) Me 891 HO~ s
2058n¢ .0, 176. 8, 164. 8, we4éb<r\
62. 4. 150. 2 1 7.8, 154 2, 146. 5, 133. 5, 12

841214103.", 951,\9,19909 79. 4,
76.6,76.3,73.5,7 , 69.6,87. 1,16bpd; 62.

4.2,23.0, 21, 2,10
NC( 0) Me 886 205
59. 5, 156. 2, 154|2,
1.5, 104. 0, 103. 9,088»9580. 3, 79. 8, 76. 6, 73
.7,70.5,69.6,66.1 63 262.6,41. 2, 40. 5, 3

o\l o164 Bl farer i B 20 ol

20%iEn0 8 ML) Svbslddgassed kel MietbditBhidrogen gas. It was vigorousl
583154ﬁg 2281%625150314251%dgg 9 y

2. gtireg ugdﬂby@rog@g atmesrharegd 6psiddor 1 7hriggive the title

SoRamPERNE LS BRI R T8, B Ay Y A VB (M

79.7,76.5,75.0,73.7,70.6, 69.8, 66.0, 63.
0,62.5,41. 3,40.4,38.9,29.5,28.4,25.3,2
Example 10

O,
(o}

s,

=
N7 O~ ~BOC
H
V

1) PCl5
2) 6N-HCI
3) 10N-NaOH

1N-HCI

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

78



4.5,24.4,23.2,21.4,20.9,17.4,14.9, 14. 3, 12.6. WO
2009/ 075923PCT/ US2008/ 076731 Exanple Ar Y A M5 (MH):

wort@Isevexrt ed 13C (125 MHz, CDCI 3) 8 PCT/US2008/076731
205. 2, 205.0, 184.0, 167.8,167.7,164.8,1 s

o. ieAchipns dgadavirtuaiet 80 &ild:anst §BWY ailouee (o-Vagsy ape 10°C
89%\/|t9i s?m? ﬁ)ﬂf@) t%r? 6A§d|¥|8ﬂ§l, 17l@ H’CI7(@ 5'3571@9 was added and slowly
1 aﬂowed&o WGZI:BI tﬂp BILO‘E m 33) mm 1T|167 r@a.c:tlon 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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4.8,14.0,12. 4
205.2,184.2,177.0, 165. 0, 164. 6, 163. 2, 1

w®2008/01833 7, 140. 1, 137. 6, 128. 2, 127. 9, 10 105 / PCIU0M076731

10

15

885 3.6,98.9,79.7,76.5,76.0, 73. 6, 70. 5, 69. 6,

i ?1 E 62.6,41. 2,40.5,39.0, 28.9,25. H28

§ . 5,23.2,21.4,21.0,17.4,15.0,1 4.3,12. 6.
205 205, 1,184.2,176.9,168.6, 165.0, 1

64.@8( 155.0, 149. 1, 141. 2, 139. 2, 1@_<
8.6, N 7)1\%341997981803 06N FJUQ(/O)I\/E
.\\‘ \/

891Ng., 7, 76.& ,73.3,70.6,69.8,66." 63. 1,
N Ac N 1). HPLCseparatlon

O, o 1
HO,

w |
W 1, >

| o]

vy, 2). MeOH, microwave
100°C

F

11a
The E, Z mixture from step 11a was separated by HPLC to give 172 mg of
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.

3C NMR (in CDCls) &: 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.

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 8

80




112NN

3,24.6,24.4,23.2,21.4,21.2,20.9,17.3,1
wWQo®I07206. 7, 184. 3, 183. 8, 176. 6, 166. 9,1
65. 2, 165. 0, 157. 4, 153. 5, 135. 4,128. 9, 12 107 N H2ZNAN F

104
-\ .

’2077
L .

s-N

62.5,41. 3,40.4,38.9,37.5,29.9, 28. 4, 25.

4.9, 14. 3,
PCT/US2008/076731

{'\{'\701:752’2752

NCLO
NSO
1, 73.
Exdinple ]
21.1,
207. §

Na Q2 2 1
v OJUZ— 9 L,

38. 7, 37AR, 29. 7,
20.9,20.7,17. 2
3, 205.5,184.5, 1

4,70.4,69.7, 69.

AL

D 7, 62. 3,
25. 8; 24.

167.5,16

40. , 4

b, J§

D (@4H)7,
D, 14. 1,12} 7

o

" “Selected
3C (125 MHz, CDCl,)
5

12

NC(O)Me

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




59. 3, 157. 3, 153. 9, 146. 5, 133. 4, 128. 3, 12
1.6,102.7,90.8, 108 H2N .5 H NC(0) M= 873
wa 2000/070231, 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

12

a)

PCT/US2008/076731

= =y~

205. ]
Exdntpl,
121. 3
NC( O

L, 204. 9, 190. 0, 1

3, 103, 9, 99. 5, 97

\>4r]

154. 3, A46, 5, 13

- isopropyl 91

64.7
3.4,
. 9,9
9

128. 3,
D. 9, 80. 1,

A 10 2 17 C 14 0O 12 Q 12 2 192 O
Ty LI Iy L1 [T Il £9° O O P, L Y

M4

(M+H):
76.n%e7

164. 5, 16p.

Selected

3C (125 MHz, CDCl,)
109 H2N .5 F8

6.2,
40. 2,
0, 21.
20

65. 8
, 28.

.141

L, 24. 3, 24
3.5,%;.1,

62.9, 62.
1, 23.

14%961

B3, 41. 1,

218.4,205.5, 169.2, 168.0, 164.7,
153.6, 149.6, 148.6, 137.0, 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 | 8745

N/A.
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4.3,12. 4

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,

g2 O
J

-

D21 2 2Q
~7

205. 3, 205.0, 187.6,177. 2,168.8,164.9,1

FPCUZ(8208%/076731
H2 NN

. 9,

0, 24.

Exabijie ]
64. 8,

41340538
5,24. 3, 23. 2, 21
3, 205. 1A490. 3, 1

158. 4, 155. 1, 14

3+
3,2
or 9
.1,

~

L V5 &=

D. 8, 17. 3,
168A8, 16
141. 2, 139

9 29
14,83 1
1 (93H):

2o

4. 5, 1¢lepted
3C (125 MHz, CDCl,)

)

29

H,N

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
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8.5,110.1,107.7,103.9,99.8,98.2,80.3,7 111 ' H2NN F

NC( 0)

- isopropyl 919

W®2009/pE983 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.

20 7 20 N 1
—_—\J . l’ A~ 4] ==

PCT/US2008/076731

Q 24 E 24 2 22 2 21 A4 21 1
\l’ =T U’ =T \J’ —\J . L’ — _l" [=X """

075923RELCT/ US2008Y 0
25 M
3, 205.1,188. 1, 1|78. 2

8.7, ]
Exadg)d
me §
205.

17.3,14.9,14. 6,

bel ected 13C (1

WO

/673A' Exa
Hz, CDCl 3

168. 8, 16

MS
TgMeH)Ar

. 8‘?’?{

Selected
Y A NE& (1295M)Hz, CDCl,)
3

64. 8,
8.5, ]

38

110. 1 M97. 7, 103,

HN—C
N

158. 4, 155. 1, 149. 1,

141. 2, 139

9, 99. 8, 98. 2,

F

o)

2,13
D5. 2, 8

834.54

21NC(2Vp-3, 205.0, 174.8, 168.7,
165.21665.0, 153.4, 143.1, 128.4,
128.1,123.7, 104.1, 99.5, 97.9, 80.3,
79.5,79.2,76.7, 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




cycl opro-
H2NN  PYI

WO209/0%929. 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.

917 0.3,79.7,76.8,76.6,73.7,73.4,70.5, 69. 6,
66.2,63.1,62.5,41.4,40.9, 40. 5, 38. 8, 37.

PCT/US2008/076731

2056205418763+ +1
63. 4,162. 8, 159. 6, 196. 3,
Exdmile 132. 7, 184. 4, 103. K 1
901 80.3,79.8,76.8,[76.6
2,63[2,62.6,54.0,41.3. 4

165-0-16
154. 2, 149
D3. 8A99. 7
73.7,70.
D. 5, 39. 0,

AT

Qa+H):

D e

Selected

113 F°0I(@5 MEz, CDCly)
66. H2N 5

1.3,29.5,28.8,24.7,[24. 5

39

23. 3, 21.

o)

4, 20. 9,

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.

N
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.
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17.3,15.0,14.4,12.7,8.9
205. 7, 205.4,190. 3,176.9, 165.0, 164. 8,1

W®3004/01623 8, 159. 6, 156. 2, 154. 3, 149. 4, 13/ PCT/US2008/076731
6.2,132.7,121. 4,104.0,103.8,99.7,98.1, 114 H2N F
NSO +sepropy—945
80.3/79.8, 76.8. 76. 6. 73. ¥, 70. 5, 69| 7,8%. Selected
ExatnB8.2, 62. 6AA1. 3, 40. 5 3. 1, A7. 5, PIMSHR 3¢ (125 MHz, CDCl,)

8.8,24.6,24.4,23.3,121. 4| 21. 2, 20. 1/, 20,.2,
18.7/17.3,14.9,14. 5, 12. 115 4P-| .. B NC(0) Et 922 NPA

—-- J$ HN Cl 9.
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116 ip --.7, F NC(0)- isopropyl 936 NA H2N (@
205. 3,205.1,187.5,170.6, 158.2,154.4, 1
wa2009/015433 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 F NC(O0)Et
9”5 68 5’ 652 ’) R’) 1 62 6 RO_R 41 ’2 4{'\ R ’20 I"_”!
0,31/2,29.0,24.5,24. 3, 2B. 2, 21. 4, p1.MS 2’ Selected
Exdn@e 17. 3, 14A8, 14. 4,|1x 8/ 8. 9A (M+H): 3C (125 MHz, CDCl,)
m/e )
s—N
8 | \N>—©\; H | NCOMe | 873 |N/A
HZN’<\\¢L S
49 N F o) 833 |N/A
N AU
s
~ ]
50 HNT SN N H o) 827 |N/A
~
NJ}'
218.2,205.5,173.5,168.8,168.2,154.0,1
M=o 50.3,142.9,137.1,123.6,110.0,103.1,79
“zN‘< N H o 8174 |478.9.76.8759,74.8,73.0,70.4,69.4,6
51 N * 16.1,62.8,61.4,50.9,47.1,46.2,40.2,39.3,
39.2,29.0,23.5,21.4,20.1,18.5,18.0,14.
6,14.212.6,12.1.
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
Z 1.4,104.0,99.6,97.9,80.4,79.5,79.0,76.
5 NS ‘N\ F o) 835.5 |8,73.3,70.5,69.6,66.8,66.1,62.1,61.3,4
N 6.1,41.1,40.4,39.9,39.5,28.8,25.2,25 1,
o 23.0,21.4,20.7,18.8,17.9,15.4,12.4,11.
3.
218.6,205.5,176.4,168.5,168.0,158.9,1
2 55.0,144.6,138.6,114.0,111.4,103.0,79
. - \NI N H o 81745 |479.0.76.8,75.7,74.5,70.4,69.4,66.8,6
X )4 6.2,62.6,61.2,50.9,47.0,46.2,40.3,39.4,
~d 39.2,29.0,23.6,21.4,20.0,18.5,18.0,14.
514.212.7,12.1.
218.6,205.5,175.2,168.3,168.0,159.2,1
Z 54.3,141.7,138.6,114.7,112.8,103.2,79
<y H o 81711 | 479.0.76.8,75.7,74.5,70.5,67 2,66.1,6
54 HNT N N ' 2.7,61.3,50.9,46.9,46.2,40.4,39.5,39.3,
O~y 28.5,23.6,21.5,20.0,18.5,17.9,14.5,14.
212.6,12.1.
217.6,205.6,168.1,160.7,157.4,153.4,1
o \ 46.3,137.6,133.1,128.2,126.5,122.1,10
“2”‘<\N X H o 816  |27.79.378.9,76.8,76.7,75.875.370.3,
55 | 69.2,66.5,62.9,61.9,51.0,46.7,46.1,40.
N 5,39.4,39.2,29.9,29.6,23.4,21.3,20.1,1
8.5,17.9,14.4,14.3,12.4,12.2
N~
H2N~</ /S
56 N F o) 850 |N/A
207.8, 205.1, 204.9, 187.3, 157.3,
3 153.2, 150.2, 141.7, 140.0, 126.6,
X AN 119.4, 105.6, 103.9, 101.3, 99.5, 97.9,
57 HaNT TR O F | NCOEL | 888 1796 794,763,733, 70.4, 69.6, 67.2,
65.8, 62.8, 62.4, 41.0, 40.2, 31.0, 28.1,
243,242,229 212, 17.1,14.7, 14.2,

87




189.9, 158.3, 153.9, 144.3, 139. 0, 138. 4, 137.3,
112.5, 110.1, n---C3 NC(0)- 103.8, 103.6, 99.2,

w(Q@' 2004/075p83 3, 73.4, 118 H2N F i sopropyl 903 70rGr/us®n&(76731
69.4, 68.3, 66.0, 62.8, 62.4, 53.8, 41.1, 40.2, 37.2,

36.6 317 29 2 28 4 24 7 23 0 21 3 20 1
19. 7] 18. 5. 17.1, 17.0 14 M3 3 12 4  Selécted
Exaiie 8, 188, 0AL7S. 2, 167 7| 1627, 159.(m,+|1). G (125 MHz, CDCl,)

57.5,154. 2, 146. 7, 133. 6, 128. 5, 121 8,1',]18 1119 H NC( 0) Et
887 2.8 91.1 79.3 79.2 V6.7 76.5| 7 70. 4

150.2, 142.0, 140.0, 126.9, 1194,
105.5, 103.0, 101.3, 79.0, 78.7, 76.6,
75.6,74.1,70.3,69.5, 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.

69. 5,/66. Z/EGﬁ\O, 50. 7, 46. [, 40. 5, 38} 8, 31. |2#@RIN05.3NI67.6, 1573, 152.4,
<
N

sg HoN NN H ¢ 815

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,
NTTNTN F | NCO)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.

59

218.4,205.5,168.0,160.4,153.3,150.6,1

HN_( \ 49.7,140.4,137.2,132.1,131.0,119.6,10

LA 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

7.9,14.514.2,12.6,12.1

\ 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

2N 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
z | 54.3,151.2,138.8,117.2,111.9,108.3,10
3.3,79.4,78.9,76.8,75.9,74.5,73.2,70.5
& S, ’ ’ ’ ’ ’ ’ ’ ’
63 HN™ N \ H H © 832 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
8.5,17.9,14.7,14.2,12.6,12.1.

S
H2N§<// N
64 N ij 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, 158.5,

3 153.4, 148.9, 144.1, 138.3, 128.2,
N N 112.3,110.2, 103.0, 79.0, 78.7, 76.3
H N N - 3 3 3 3 3 3
66 g Yy H © 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




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

wQeHm87¥eHh. 1, 187.6,177. 2, 166. 0, 165.0, 1 PCT/US2008/076731
64.8,157.1,153.8,139.7,133.2,128. 4,12
6—31—3104-0-99-8-98—1-906802+F0—F16—A20H2*F
i) i) i) i) i) i) i) %Iected
NC(O)YEt 905 6, 75.8,(73.7|70.6, 69. [, > 2,63.2,62. 7,
Exdm@e 40. 4, 39A0, 37. 5,[31y 3| 29. &' 28. B(B4Hp, 3C (125 MHz, CDCl,)
24.4,23.2,21.4,20.9,17. 4,15. 0, 14{5,12. 6, WO 4
2009 O759§3PCT/ US2008/ 0¥6731 Exahple ArlY
~N
HN—Q Uy
67 NS F NC(O)Et 207 |N/A
N/
SN
HN—Q I N
N S H o) 834 |N/A
68 |
<
N
=
6 I =z F NC(O)Et 807 |N/A
20 H | NC(O)Me 857 |N/A
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,
71 H o 832|755 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 o) 850 |N/A
73 H o) 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(OMe 885 173.4,70.4,69.6,65.7, 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, 735, 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,
F 913 [107.7,103.9, 99.5, 97.9, 80.0, 79.4,
76 propyl

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, 241
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AM (MH: me Selected 13C (125 MHz, CDCI 3) 8 121
H2N H NC(0) Et 887

wQ@oeHIe7p88. 0, 178. 4, 167. 7, 166. 0, 157. 1,1 PCT/US2008/076731
53.7,139.9,133.2,128.5,126.1, 103.0, 90
6794791 768 756 74 6 70560 6 61 63162
. 7.46.2.40.5,38.9.37.3. |6 s Selacted
Exadipld, 29. 9, 28r 7, 23. §, 2. 44, 20A4, 19| 4MiH): 3C (125 MHz, CDCl,)
8,15/2,14.1,13.7,12.9,8]9. 122 HZNgSA,g H NC(0) Et 904862
205.3,205.1,187.6,1U77.1]167.6,16pb. 0,
64. 8,153, 51.3,137.4,1134. 4,128} 3, 12
6.1, 103, 99.(8,.98] 1,N8TOR, 7P. 9
77, 7678 76 0, T3 e, 70.%, 50/ CHPBEYL 6%.@, 6|"VA
2.7, 41 3 40. 5, 89 37.5131.3,29.P,28.9,
24. 6, .1,21.4,20.9,17. 3 151 0,14. b, 12.6, 9.0.
123 s 0)Et A L2 H F NC(0) OMe
890. 5 205 m 1%3 (1%6 6 zlbgﬁ. 6?“1“54. 1, 138.8,
135 7128 Q_ 12 _ 12 4, 104197 3 73 q 70.6
69.9, 66. 62.6, 93.2,|41.4, 40/ 5, 38. Eg%éo 9;273%248%84471;26441]
21 4) ) N147\9 14.1,|12.6 125/ 02N | fRCLOIRE’ G805 1207 7804
205. %, 205.N2 6, 1168 3) 186(QFL6H. &p8 4,73.2,70.4,69.6,65.9,62.9,62.5,41.2,4
56.9,154.1, 1 A7 2,133.7,129; 6, 12 |55 38'831.0,29.7,28.2,24.3.24.1,23.0,
1.7,104. 1, 103. 6,99.17,98(1,79.7, 7p. 6, 76 212206171,14.7142125,8.7
.o, (9. [, U, 0, 0Y. 0,Q00. 1, ps. 1,0Z. 0] 41. 3, 4205.4,205.1,190.3,158.7,158.3,154.3,1
0.4, 39.0, ,[24. 6{ 24. 4 23 P, 21. 4,53.6,147.8,138.7,134.8,134.0,121.4,11
20.9,17. .4,12. 6, H2N F NI (D)BM108 299.8,98.2,80.3,79.7,76
205. 1h, .9, FAo64. Opr 6 9180. [77,76683.4,70.6,69.9,66.1,63.2,62.6,4
153. 8, . 3, 11p. 1, 103. 9,4,9%,%,2,9775,85.4,24.5,24.4,23.2,
79.4] 76.3, 735, 70.4, |69 6, 68 3, 65. [1.562.320.0518.817.3,14.9,14.6,14.
41 0] 40 2 38 7 29 6 128 1 25[0 24 #1294 1 22 9
21.2) 20.7._17.1, 1a.7 |14.0 12 4 127]205.1,204.9,183.9,164.6,155.7,153.4,1
9, N_@ 39.6,134.5,129.1,127.7,117.5,103.9,99
2NN E NC(OMe | 873.35 5,97.9,96.1,79.4,76.3,75.5,73.4,70.4,6
81 ' 9.6,65.8,63.0,62.4,41.0,40.2,38.8,28.2,
\©\i 25.1,24.4,24.2,22.9.21.2,20.8,17.1,14.
8,14.1,12.4.
205.3,205.1,184.2,165.0,164.8,156.6, 1
ﬁ 54.5,154.3,138.7,135.7,128.0,125.4,12
HNN N E NC(OM g74 |2:3104.1,97.379.7,76.573.7,70.6,69.
82 | (O)Me 8,66.0,63.2,62.5,41.3,40.5,39.0,37.5,2
N 8.4,25.3,24.6,24.4,23.2,21.4,21.0,17.4,
15.0,14.3,12.6.
205.3, 205.1, 187.6, 164.8, 165.0,
’<§| 156.0, 153.7, 139.8, 134.7, 129.3,
HN"\ N H NC(O)Et g7  |127:9,117.8,104.1,99.8, 99.1, 96.4,
83 \©Y 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
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
HAN N 1.5,121.4,112.6,112.5,105.4,105.2,103
g4 \Q\/ 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,
F 28.5,25.4,23.8,21.5,20.3,19.6,17.8,15.
1,
- 205.4,205.1,184.2,165.1,164.9,162.5,1
HZN—Q 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,
85 \Q\? F | NCOMe | 89141 197 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
F 4523.221521.0,17.4,15.0,14.3,12.6.
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Si

1A2N-4N10 F NC(0)Et 905.6 N A 128 X, --(ri..)

1-1i

H2NN% / $ F NC(O)Et 905.6 N/A. 129 HN F NC(0)Et 908. 6

WwWQeWH7¥eH. 2, 187. 6, 183. 9, 169. 2,165.1,1 PCT/US2008/076731
65. 0, 154. 4, 150. 4, 149. 3, 136.5, 134. 4, 12
2—/+3104-2-99 708180 379 7 76876
6 73]7,73.3,70. 7,69 9, 6p. 1, 63. 1, 2. ¥ 4 Selected
Exam@e 40. 5, 3940, 31. 3,[2% 9 28. A, 24, B,(B4HH, 3C (125 MHz, CDCl,)
23.2)21.5,20.9,17.4,15.0,14.4, 12 7,n§e9. 130 s-N H2N§N\
F NC(0O)- isopropyl [920.4 NNA. WO
2009/ 075923PCT/ US2008/ 0F6731 Exaphpl e Ar|[:2054,208.2(10BB)176.9,165.1,164.9,
me $el ec 13C (125 MHz, CDCI3) 8 131|eR1F4. NQ%'O% [#8.0,139.0,129.6,1
000 0LBTR- - 1387 p, NO[OF. 1172. 7%16 667(13171703470252598263172381722777
85.0,164. 9, 168 J, 199.5, 158ofopb4| 6.’ 41.4,40.5,39.1,37.5,30.0,28.5,24.5,24.
3.5,138.5,104.9, 1¥4. 1,99.7,98.1,[(9.7, 7 4939915212907 2001881741
6. 5, 73.6, 70. 6, 69. 8,(68. 4| 66. 0, 63.[1, 62. 6, 5’0 1'4’51' o mTm e
A1 3404387931t St 303281524 DCI3):205.4.205.1 1 17701
5,243, 23 2,22, 8. 21 4,21 3,20.8, 17,3, 1 }g ?Jafgs oo 100 1540 198 6.1
12. 8, %ﬁg T 2 H2N H NC(D) B 306- b 5.7,128.0,125.5,122.2,104.2,97.3,80.3,
5. 4,905 67 5| 18%©)-158. Bpa  |79.8.79.7.76.6,76.5.73.7,70.6,69.9.66.
4.6,154. 2, 126, 04 1, DS 1] 018, [1,632,62/6,414,405,391,37.529.9,2
79.7/76.6,76.3.73. 7. 70. 6. 69. 8, 66| 1, 63, |8.5,24.524.4,23.2,21.5,21.2,20.7,20.0,
3,626,41.3,40. 4 39 0,37.6,31.3,p9.9, 2 |18817.3150,14.6,127
9.6, 2 %4,? 6,24.4,|123. 3| 21.4,20.P, 17. 4,
15. 0, 4N 9. 3 L0 0 906
995. 3, 205. 1&1@%16?’ }1_@110%'\"163 78%? A
58.1,154. 9, 153 6,145 142. 9, 140{ 1, 10
2 1,99.8, T, 92 517971 766,
HN—Q N
N N \Q\% F | NCOMe | 9075 |N/A.
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
HNN N ’ NC(O)- ggs | :3.79.3,79.1,76.8,75.8,75.6,74.5,70.5,6
90 \©Y isopropyl 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
HNN N . NC(O)- 901 |4:2.964,802,79.8,76.6,75.7,73.6,70.7,
91 \©\/ isopropy! 69.9,66.1,63.2,62.7,41.4,40.5,39.2,37.
5,28.4,24.6,24.4,23.2,21.5,21.2,20.7,2
0.0,18.8,17.3,15.0,14.5,12.7.
205.4,205.1,187.6,177.2,165.0,164.8,1
- 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
7 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
HZN,@ iy NC(O)-
94 N | F cyclopro- 900 N/A
”~
N pyl
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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

W@2@®9815983 21. 3, 20. 8, 17. 4, 14.9, 14. 4,12. 7, 8.9 16a1T/BRNS/H76731
F NC(O)Et 889 NNA 135 X-C)--q H2ZNN\$ N F NC(O0) Et - d5
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OHR A OHR 0 1Q7 71771
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4.
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7.
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5
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14.

146. 7, 133
B, 9866.

P8. 4,24.6
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7. 67, 61251ef€cted

3. 02, 8‘&621255/1Hz CDCl,)
3. 2, 5
NC(0) Me_ 891

205. ]
149. 5,

5

14. 7,

L, 204.9, 183.9

118. 3

. 3, 158.

0.1, 109

69 @)ME5

24.2, 23
H2N

D, 154.
6, 103
8,8962.
0, 21.
137 H

10

2054805 .6,184.2,165.1,155.6,154.0,1
58.9,199.9636.9.7334,132.3,127.8,12
-4, 15.43116.21104.2,99.7,98.1,96.6,7

99660632644
%%?24??3
/3.12.7

SO
154. 4
103. ¢

60. 6,
24. 3,
14. 7,

faY
9, L0

B. 5, 118.

79. 4, 7

MNCPMg o

20.9, 20
H2N

LU J.
. 110.
3, 73|
29088
4, 19.

P
.

4.6,24.5,21.4,17 4,
05’4"0é84% 165.0, 154.3, 138.7,
g5 4 125.4, 125.2, 122.3,
143. 271%@ 1040+ 9.8 79.7, 737,
90.7369.2 66886215 41.3, 405, 39.0,
£8. 41& 5,25372406 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, 41.2,
40.5, 41.2, 40.5, 25.3, 23.2, 21.4, 21.3,
21.0,17.3,15.0, 14.4, 12.5.

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,
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In vitro and in vivo
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stopped at predefined tinme points (0, 5, 10, 20 15,
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i ncubation mxture (0.1 nL per aliquot) and adding it
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41 3.9

891

choa.a,_zasm84.0,167.8,167.7,164.8,1
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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6 None detected in plasna via oral
to parent 10 PO Conversion to 1 1.35 3.0
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W@ 3008/079%3 pr odrug was detected in the plasna WAETUS2008/076731

conmpound 5 or 6 gi ven orally. Al vvere converted to
ha narepnt—conrpoyUn o Tray| r\ru A Act i \1| i RV
the—parent—conrpound—1t—5Bioelogi y
Repr ¢sent ati ve conpounds of the MRt i on showed Selected
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uni que features .Of. t he pi aryI Si d_el_chal £14.9.14.512.7,10.0,9.8.
| !IVUII[I 0TIl !Jl ovi acu |l Ilpl JVUU dbll I Ul C.b %36'2 54[18]7 51771 165016481
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resi sta Nsol ates |whil € sonme un| que si @@@Q@l1@3410391o38997981
Y rov_e? ' 15agai NSNCHD)EL Nf | 19enz asoissolsateess76.6,73.7,70.5,69.6,66.
i chuin &' s akness of macrpli de ajetdskeaztd,$190,41.3)40.5,39.0,37.5,3
addtiion conpound lilke exanpl e 4 provi deld.3.28528/&24.7,84.5,23.3,21.4,20.9,
vi vo|pharnmacol ogical data such ag ani ma|17i3idéct4idpiz.7,8.9
nmodel|s and phar macdki netic propefties p3957@9$éﬁ9 3.1 He9,165.0,164.8,1
hi gh |AUC (area unddr the curve) |n dogs|832¢d 6?56!5% 15621543149413
and 10 K&l ew wmcgoal MNGIg)-ca g@%a 2.} % 170:7389977981
ilAvent i any lle 11| sisaqwspyiri £r ol 8&3 P?t ) ,70.5,69.7,66.
| af 88 MWds®df US|6, 878, 69]L f 0018752952
reated conpourtds 9 , 616, 09 TOr Ty 4‘56‘43423 54,212,20.7,202,
sinpliicity only sellectefl data agpi nst e|1g3 e|r73MI3%A14cg127
H 1 Tlljfagae otares pre nightfghted nere. 25 fable
9 H. |i nflud cgnpoung @33294%37 H.
VIAf | &ead CO Doond 4t HeEIE0eT 48557 AS ¢ Ho 2 1
11, ERNNLIN G 14 oNLH NC(O)Me 4
EN ; NC(O)-
116 2N N ‘Qis F isopiogyl 936 IN/A
Cl
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 NC(O)EL 905 168.5,66.2,63.1,62.6,60.6,41.3,40.5,39,
HoN N 0,31.2,29.0,24.5,24.323.2,21.4,21.3 2
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,
118 =N NN F 50 | 903 [70.3,69.5, 69.4, 68.3, 66.0, 62.8, 62.4,
propy
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
[ 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.

61
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4 12 2N I's F NC(0)Me 4.00 2.00 13 /--N - H2N H

NC(O)Me 4.00 2.00 14 1 'o N/ HO 4.00 2.00 15 0 N \
WO 2049/07320 4.00 2.00 16 H2N CN C H 0 2.00 2. 0BCT/USHBHN76731
HO0 200 1.00 18 HN, o,
N

),

400
T U

[Ho)

]
LAY TV

N/
LI ) L

N/ H NC(0) Me

Example

i

Y

MS
(M+H):

m/e

Selected
3C (125 MHz, CDCl,)
5

121

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

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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H NC(0)Me 4.00 2.00 20 H N -- o,

NNH N/ HO 2.00 4.00

WO200Y/075938929 49247 22 H NC(0)Me 2.00 2.00

H.

N/ HO 4.00 2.00 21
i nfl uenzae Conpound

- NSI/Bi22408/076731

23 H2ZN F NH 4.00 2.00 24 H2N 1101 F O 4.00 4.00 25

Example Ar Y

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

S
7\
assup
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

S
7\
0, | -
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

Q~@ :
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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NH2 10 F NC(O)Me 4.00 4.00 26 H2N 1101 F O 4.00 4.00
27 NO HNN/ F O 2.00 2.00 28 rz--Nr(10 H2N F

WONB{00pM23 2. 00 2. 00 29 H2N X---N i NN I. F NC(B)IVES2009076731

10

15

20

25

30

2.00 30 H2NIsI F NC(0)Me 4.00 2.00 31HNH2NNF

2 2 33, H2N' -

0
NC& 20 see the et%ectlveness loese amino acid derlvatlves to clfaave 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
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0 42 H. influenzae Conpound Ar Y A 33929
49247 34 2N % HO0 2 2 35 s-NA H2NN H O 2 2 36 /
wWoR2049/075908 H 0 2 2 37 HZN s / H NC(0) Me 4 2 38P¢I/NS208/076731

and parent compound 1 or 3 concentrations in the supernatant were analyzed by

LC/MS/MS.

(1)
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
[¢]
5 H?{,‘kn\—(/\f‘ 9.0 % 23.7% 12.9 %
2 H N S
I 2
N
[¢]
HN H "\H_(Nt N 5.6% 9.3% 8.3%
I <~
N
(o] 7 \ 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%
N3 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
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 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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FO24 H. influenzae Conpound Ar Y A 33929
49247 39 ZNHO 1 1 40 HZN H NC(O)Me 2 2 41 HMNMI HO
WQ20094298 N HO 2 1 43 HZNF O 2 2 44 HN H O PCI/UgH0$076731
NHO 2
_mg/kg Route - (pg/mb)  (hr)  (Lkg) (Lihrekg) | (hr)  (ugehriml) (%)
0 IV 6 031 008 133 473 02 021
Conversion i 5.97 : 008  2.35 041  3.98 24.4
________________________________________ to 1 A
6 None detected in plasma via oral route- All cleaved to parent
10| PO g it o
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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146 ,N....N....NNL I HNHO 2 2 47 NH2 NI IslNo

HNC(O)Me 2 - 48 SSNHNC(O)Me 2 - H2NP 49 H2N N
WO 208907923 50 HNNHO 2 2 51 N-.0 H2Nd ... .. POK/UN008/076731
HO 2 2 H. influenzae Conpound Ar
H. influenzae
Compound Ar Y A’ 33929 49247
N"S —_— s 2 1
— 4 4
T D—4 H | NC(O)Me
4 N<g \ Y/ (O)
> ] 4.00 2.00
N
12 HN" Sy S F NC(O)Me
Vs
I\ /SN 4.00 2.00
3 =\ ”\,Kf H | NC(O)Me
H,N
N\/ ) 4.00 2.00
14 T H o
N
O~N 4.00 2.00
N \
15 | N H O
N 2~
= 2.00 2.00
HN—Q N
16 NS H O
[\~
HoN 2.00 1.00
/] S
17 NN H o
IN,
H2N 4.00 2.00
d
18 N : X H NC(O)Me
N2
Z ] 4.00 2.00
o NN B H | NCO)Me
NH, Nz
HaN 4.00 2.00
P
20 N B H O
N 2
= I 2.00 4.00
N
NH, Nz
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Y A 33929 49247 52 2NNl \ F 0O 1 2 53 2NN \ HO 1 1

54 H2N..- HO0 1 1 55 0o H28-' 1 NHO 2 1 56 NS H2N- -
wWO2@927223 57 HZNN i N'-- F NC(O)Et 4 2 58 H2NNeAT/BS2008076731

0 22 59 HZNN i N-- F NC(0)Me 22 60

H. influenzae
Compound Ar Y A’ 33929 49247
2.00 2.00
2 H (O)Me
4.00 2.00
23 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 o)
/N~o 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
=
2 N\\,N\(j\i F NC(O)Me
=z I 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
IS — . 4 2
33 HaN N»—Q%—; F )
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O N4 1 NN/ HO 2 2 61 N..s H2ZNN- N... N/ HO 2
2 62 H2ZNNI N\ N/ HO0O 2 2 63 H2ZN/ HO0 2 1 64 N--s
WOR2049/079923 . . . . . (NI( FO 21 H. i nfl uene@®US2008/076731
Compound Ar Y A 33929 49247 65 HZN F NC(O)Et 4 1 66
H. influenzae
Compound Ar A’ 33929 49247
Do o ||
34 S \
H,N N N/
\ —
35 HZNAN%Q\E ©
2 2
/\ S
36 > ©
H,N N
4
X s NC(O)Me 4 2
37 H,NT N
AV
N~
v— 3
38 N*@\} 0 2 4
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HON/ H0 2 0.5 67 S-.Nii2N4 .11....(NNL 1 Ns F
NC(O)Et 4 2 68 S-.N H2N--4,

N A

/

... 1L(N N1L)
W@00b/01983 NC(O) Et 2 2 70 H2NN / H NC(0) Me 2 2 FdT/US2008/@76731

lse, HO 2 2

-N H2N 72 FO0O10.5 /
H. influenzae
Compound Ar Y A’ 33929 49247
4
39 HoN \N ’\N>/§ H O 1 1
oY
4
40 S ,\Nﬂ H | NC(O)Me 2 2
oY
5
HN—Q |
N x H 0 2 1
41 | P
N
N\
HzN—</N/O
4 H O 2 1
N\
o
43 I ) F O 2 2
N
N\S
HzN—</N/
44 H o) 2 1
N\
HzN—</N/O S
45 I ) H O 2 1
N
N’Nttil
N H 0 2 2
’(NHZ 2
N=
47 "’k\ ’N_©§} H NC(O)Me
N ¢
s—N 2
HNS S| H | NC
== 2 2
”2”’<\N\~L B
49 l F O
N NG
s
z 2 2
< LA
50 H,N” N | /)N\f’, H 0]
N
N~o 2 2
H2N—<// X
51 I ( H O
N




H2N

CompoundAr A' 335917662
W@3B9A75p862 1 |- 128

NC(O)Et 2 1/

-\

MRSA Conpound

s F NC(O)Et 2 1 3 H28

73 )1\ NH2ZNH O 2 NA Table 10 MRSA

Ar YA
PET/US2008/076731

H. influenzae
Compound Ar A’ 33929 49247
@ 1 2
52 N7 SN N O
N\o
@ 1 1
53 N SN N O
N‘o
g
S, N o) 1 1
54 s
O\N/
O 2 1
HN— | q
55 U O
N
N-~g
HN—{ 2 2
56 N O
”
< 4 2
57 H,N7 N E\\ NC(O)Et
7
> l N 2 2
s HoNT N7 NN o)
N\
”
< | 2 2
59 H,N7 N E\\ NC(O)Me
Ve
HoN—N
NN N o 2 2
60 I
[\~
H,N
2 2
~N
61 N O
N~
O‘N
N
62 N)\Oy 0
N. ~Z
~
« s o 2 1
63 HNT N7 Y
b
N
N‘
"'ZN‘<’N/ Ny 2 1
64 | O
N
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11 1-128 F NC(O)Et 4 2 74 H2N F NC(O)Me 8 8 75
H2N F NC(O)Et . 4 4 76 H2N F NC(0)- propyl . 4 4
wQq Z00pi@n$923 F NC(0)- cyclopro-pyl 8 8 78 H28 Ne¢T/UF2008/076731

H. influenzae

Compound Ar Y A’ 33929 49247

H,N” N = F NC(O)Et
65 T \& (©)
-
< | N 2 05
66 H,N” N \/{I H 0

o
S\N
NG LN
N S F | NC(O)E 4 2
67 |
N
-<s\N
HN—Q L N 5 o
6 N)\E S H 0
N
=N
6 % F | NC(O)E 2 2

70 H,N” N 0’\{, H | NC(O)Me
S
7 \
» | 2 N/A
71 Q%N]\; H o)
H,N
S
7 \
» | 1 05
. Q—g]\, A

H,N
N
S/\l( 2 N/A
73 =y O\ H 0
H,N >
Table 10
MRSA
Compound Ar Y A’ 33591 7662
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NC(O)Me 8 8 79 HN N/ F NC(O)Et . 4 2 80 2N  F
NC(0)- isopropyl 4 4 81 H28 110 F NC(O)Me 4 4 82 H28

wWOo-20d000pRe 8 4 83 H28 H NC(O)Et 4 2 PORBA2008/076731
Compound
MRSA
Compound Ar Y A’ 33591 7662
) HZN—E; ’S‘Q\«’ F | NC(O)Et 2 1
N S
S
7 N |
3 =y 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
% F | NC(O)Me 8 4
{3 H NC(O)Et 4 2
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Ar Y A 33591 7662 84 H2ZN -- \ H NC(O0) M 8 8 85 H2N

110 F NC(O)Me 8 4 86 H2N N/ F NC(O)- isopropyl 4 4
wW@700001208 F NC(0)- isopropyl 4 2 88 H2ZN - -.PQAT/T5200B/076731
NC(O)Me 8 8 89 H2N 110 CI F NC(O)Me 4 4 90
MRSA
Compound Ar Y A’ 33591 7662
)
5 N \Q\/ H | NCOMe | 8 8
F
HyN \\’N
i N \Q\g F | NCOMe | 8 4
F
HzN’<\N\,L N £ | NCO) A A
86 Nl P isopropyl
HzN’<‘N\,L N . NC(O)- A )
87 |, isopropyl
N
HoN \\’N
. N \Q\/ H | NCOMe | 8 8
Cl
" \Q\i F | NCOMe | 4 4
Cl
HzN’<\Nj« NC(O)-
H . 8 8
90 \©V isopropyl
HzN’<\N\,L NC(O)-
F . 4 4
91 Q{ isopropyl
HzNﬂ N
9 N F NC(O)Et 4 2
<
N
ik NC(O)-
93 N F cyclopro- 8 8
pyl
e “ NC(O)-
94 N | F cyclopro- 8 8
NZ pyl
Hz”ﬂ
95 N F | NC(O)Me 8 8
F
/
96 =\ \—/ F | NC(O)Me 8 8
H,N” N N

10

L




H2N --. H NC(0)- isopropyl 8 8 91 H2N NC( 0) -
i sopropyl 4 4 92 2N F NC(0)Et 4 2 93 2N F NC(0)-
w@eywbopoes PYl 8 8 94 H2ZN F NC(0)- cycl opr o-PEVUSB08076731
95 2N F NC(O)Me 8 8 96 [-12N -- -.. , N F
MRSA
Compound Ar Y A’ 33591 7662
7\ /N,
97 = % F | NC(O)Me 8 8
H,N
HZN’C\N'N H NC(O)- 8 8
98 isopropyl
F
% N \©:‘( F | NC(O)Me 8 8
4
S NC(O)-
100 HN" N |\/N F isopropyl 8 8
NJY
S
HzN_</\/
101 N |: F NC(O)Me 4 2
N
7\
102 QN ® F | NC(O)Me 8 8
HoN N
/4 \ N
103 <\ \)\g F | NCOMe | 8 8
H,N N
<]
H2N N\
104 N |: F | NC(O)Me 8 8
N
&
105 QN)‘Q\} F | NC(OMe | 8 8
H,N
4 s
106 \N\ Cwrh | F | Ncome |8 4
H,N N
s—N —
107 P\ 2~ F | NCOMe | 16 8
L A H | NC(OM 8 8
108 2N LA~ (O)Me
N
| = NC(O)-
109 "'ZN’C«/ \N/ < F | isopropyl 2 2
J
1o \N\ ry | F | NeoEt |2 2
H,N N
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NC(0)Me 8 8 MRSA Conpound Ar Y A 33591 7662 97
/' \'1 FNC(O)Me 8 8 - H28 _ H28 H NC(0)-

w0 s@pooyd sopropyl 8 8 99 H28 F NC(0) Me 8 8 RODUKMS/N6731
F NC(0)- isopropyl 8 8 101

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
5
HN—Q |
N

125 |

X F | NC(O)Et 8 4
P/
N
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8 8 104 S 2N F NC(O)Me' 8 8 105 / N H2N
106 H2N / N F NC(0)Me' 8 4 107 SPONV/BS20@206731
6 8 108 H2N .5 H NC(0) Me 8

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

l N=
128 HZN/EN/ \ /3 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

NN F | NCOEt | 400 | 200
132 | . .
N/)\;’
HZN‘C N
133 N \j\ F | NCO)Et | 400 | 2.00
P/
N Y
]
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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8 109 H2N .5 F NC(0) -

NC(O)Et 2 2

I sopropyl

2 2 110 H2N '

N F

MRSA Conpound Ar Y A 33591 7662 111

WO 20428892F | sopr opyl
PYl 8 4 113 HZN F NC(O)Et 8 4 114 / N H N F NC(O) -

i sopropyl 8

2 2 112"

Table 11

H2NN F NC(0) -

CRCT/U§2008/076731

MRSA

H. influenzae

Example No.
in US
6878691

Ar

Al

33591

33929 49247
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4 F NC(O)Et 4 4 1P115 H2NN$ CI 116 ZNNIP O F
i sopropyl 4 4 117 % H2N F NC(O)Et 4 2 118 2-433 -NNI
WO20498739¢% 0) - i sopropyl 8 4 119 4 XN /\--; H NEOVE008076731
4 H2N$ N 120 2N F NC(0)Et 4
MRSA H. influenzae
Example No.
in US Ar Y A’ 33591 | 33929 | 49247
6878691
4
115 Xy s H | NCOMe | >64 16 16
)
“ ]
6 S H | NC(OMe | >64 16 16
/
]
>64 16 16
N~g
N=\
o1 " y H | NCOMe | >64 16 8
N=N
7 d s H | NC(OMe | >64 8 8
s
CH
140 Sy AN F | NCOMe | 16 8 8
)
(/\? s 32 8 8
141 N \/ F NC(O)Me
4 F | NcoMe | 4 4 4
173 e \ /)
/ S
205 2~ L. | H |NCOMe | >64 4 8
NZ 3
V4 N
\ 64 8 8
103 (:N)s@ H | NCO)Me
H z |
195 ~N Xy B H NC(O)Me >64 32 32
o N~g
S
212 [r-( W H | NCOMe | ©4 4 8
N
X N 64 4 8
14 [N_\ P ’ F | NC(O)Me
N=N
219 S’\)_Q\’ F | NCOMe | 32 4 4
$
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4 121 H2N * H NC(0)Et 8 8 122 H2N * F NC(0) Et 4. 00

4.00 123 s-N A N H2NN F NC(0)Et 4 4 124 . , H2N N F
WOB(O)EHYR3 8. 00 4.00 125 H N\ F NC(O)Et 8 4  PCT/UMREN076731

Conpound Ar Y A 33591 7662 126 LJ H2NN F NC(0)Me 8 4

12 o N_LEON ANk [
=4 Ty I I TV [Ty 1

MRSA H. influenzae
Example No.
in US Ar Y A 33591 33929 49247
6878691
106 ©\‘/,N H | NcOMe | 64 8 8
/>’§
O~y
4 32 4 4
=, == H NC(O)Me
227 TP (©)
7
HZN/( == H NC(O)Me >64 4 4
234 AP
N s
F
[‘\ >64 8 8
259 SNA), | B | Noome
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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NC(0) Et 4.00 2.00 128 ,k--/x H2NNX /; F NC(O)Et 8.00
4.00 129 s-N L, ki.4 N .2p. F NC(0)Et 8.00 4.00 130

W@ 2090299280\ F NC(0)- isopropyl 4.00 2.00 131 HXI/BS2008/076731
NC(O)Et 8.00 4.00 132 H2N NN F NC(0)Et 4.00 2.00 133

|—|2 X F |\|r‘f ﬂ\ Et /| [aYa) O"\ ’I ’2/| l—l’)l\l’l / |: |\|r‘f ﬂ\ l:'l' 8 ﬂﬂ
4.po 153axpN i) - Pe NP NC(O)Et-db 2.8 2. do 136
AUC 0-24h | mg.h/ml 244 546 257
AUC 00 mg-h/ml 245 66.6 617
T172 hr 5.2 17.0 524
Tissue/Plasma |AUC 0-o0 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

5 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 3643 RLI 6 64 4

Dose vd CL¢ Tup (1) : .
(mg/kg) (L/kg) E(L/hr.kg) 12 (ug/mL)é () (ughrmL) | (%)

Oral Pharmacokinetics of Compound 4 in Rat Plasma and Lung Tissue
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F NC(O)Me 2.00 2.00 / \ _ H2N 137 F N C(O0)-

i sopropyl 2.00 1.00 / \ _ H2N 138 N HZNS N F
WOZ(OpEW23t. 00 4. 00 Table 11 shows m crobi ol ogpbCHUSIA%/676731

for related conmpounds of US 6878691 for reference. WO

o 20094075923 RCTAUS20084 07673 L Ao G oo Qo

; : | | | eaCmax . AUC
. DostlODose. .. ... --C Cpax- - 17411  Tahl e 1AUC ., NRSA-E
mgymfglmmaeoré?anpt@/mg i (r)US 6&?)869@gﬁkrr/rM_)xR§ungTasm "“"9’: lasm .
254 167 206 1389 |
10 PO Pasma 508 115 1045  +281
10 PO | Lung 290 239 251 11934 u5i10 0 B0x09

: £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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33591 33929 49247 WD 2009/ 075923PCT/ US2008/ 076731

MRSA H. influenzae Exanple No. in US 6878691 Ar Y A
W@3B907V3D29 49247 115 rii Il s/ H NC(0) M >64PABUIBOSE76731

N? IS1T [/ HNCO)Me >64 16 16 69 N1 H NC(0)Me >64 16

16 wrid " N N HNO(O)Me >64 16 8 72 N=N 1 H
Nopoad s angeD: T NS 2

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:

10 (a) hydrogen;

(b) —R3, wherein R 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
15 consisting of:
(v) hydrogen;
(vi)aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(vil)) —Rs; and
(viil)) —Rs, wherein Rs is substituted and unsubstituted —C3-Cy;
20 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) —S(O)R4;

25  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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W(deo9/0759|23\|C( 0)Me >64 4 8 193 H

10

15

20

25

30

S/Ilif,s 140 N ? F NC(O)Me 16 8 8 141\ / F
NC(O)M93288173/\/H28FNC(O)M9444205,sk
NC(0) Me 64 8 BCT/BS20pB/076731

.Ni \ HNCO0)M >64 32 32 212 H NC(0) Me
Y, 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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64 4 8 214 _ ,NNF NC(O)Me 64 4 8 219 N=rd | F
NC(O)Me 32 4 4 S /| #s WO
wWQe9INTP2HD23PCT/ US2008/ 076731 MRSA H. i nf | PEnEsm08/076731
Exanple No. in US 6878691 Ar Y A 33591 33929 49247 106
jl 234 RI:(cN'swbshclitute (0)2 M?su%gcﬁutsed,s an Zsztulfgcel\ldol\lrlll_rllsatu a%(lv?_ tg%ofl
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;
(e¢) —C(0)0O-R4; and
10 (f) —C(O)N(RsRy);

(a) Ry
(b) ~C(O)Ry4;
(¢) ~C(O)NHRy;
15 (d) -C(O)ORy;
(¢) =(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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.4 X H2Ns N51 H NC(0) Me >64 4 4 259 , N N H NC(0) M

>64 8 8 MRSA 7662 data are not avail abI e for
w@opotes of US US 6878691. Conpound 1 (exam@l/8S2ps/076731

not only has extrenely potent M C against MRSA but
al so ver ve in various ani mal nodels of
i nfecti &s (;ﬁf:l@)c)hﬁ’ghl y accunul ated at 5the site of
i nfecti pps dadyNraet ed skin tissue of mice. In vivo
Effi cacies |n yst eni ¢ Mouse Protection Mdel of
Conpounée)-@@dund O gani sm Route M C (ng/ni) ED50
(my/ kg) aureus, Smth po 0.13 13.3 1 1 S. aureus
Smi th s(%‘i?élti’él oesutly: 0 131 4.8 3.6 In vivo

5Eff| caci @J’dlsumﬁﬁdéki n and Soft Tissue Infection of

n‘ﬁoun npound Or gani sm Route M C (ng/m) ED50
( ng mytlwlwmd% @chp toisetimr withpispcarb@patompithgpare piagheghs C=0;

TSRSyl flnprround 1 el the i te o
(f) hydrogen;
(2) hydroxy;

10 (h) NRgRo;
(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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Skin Infected Skin Abscess Cmax ng/m 5.12 3.80
9. 03 WD 2009/ 075923PCT/ US2008/ 076731 Tmax hr 0.5 3.0

W@209AU82D- 24h ng-h/ ml 24.4 54.6 257 AUC 0- 00 PaF/Ds2008/076731

5

10

15

20

25

30

24.5 66.6 617 T1/2 hr 5.2 17.9 52.4 Ti ssue/ Pl asma
AUC 0-00 ratig  2.72 25 2 Conpound 4 (example 4), not
onl'y showed pc(i‘)eﬁ"tyzéﬂ Tisied SR eyt S&Eﬁﬁg%qtgfeﬁryg
aureus, S. pPNeWYDRI:@ap@nd anpicillin-resistant H.

i nfluenzae but also was very 5 effective in vivo in

ani mal i nfecti(om nodel wherem Reddbtbsoutecandpmanbtituted —Cs-Cho

B opor t Les par ] cul SR HeBBGR IR T dnPciiesdriagoms seleced
exel l ent oral absorgnh ons(engavail ability) and AUC
(area under_the curve). Animal Mddels of Infection of
Conpounét) 4 G®@)NHEe; and Rats ED50 (ng/kg) for MPT and
RLI ORLT 1863 OBOReT  mouse protection test model: RU I
= rat | ¢ngAn aingot dcidiregiddebndr al  Phar macoki net | cs of
Conmpound 4 in Different Species
(W)—(SO):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;
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)R4;
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Oral Pharmacoki netics of Conpound 4 in Rat Plasnma and
Lung Tissue DoseCnax Organ Route(u.g/ml) Crax

wa w7322 AUC 0- 24Lung/ pl asm (hr) (hr) (u. ghr/ nLyCHUSAWKN76731

Lung/ Pl asm a Plasma Lung 2.54 0.08 19.00 0.08
2.332. 5@%8@%2 él ‘110. 34 12.94 7.5 1.0 8.0 0.9
Thus, »and conpound (4) are highly potent
macr ol | ggsSNMc(D)OR el al to be a new antibacteri al

agent for the treat ‘ment agai nst broad spectrum of
resi st am)M@WPMSA i nfections such as skin and

oot s RSBt SGT 08 afT AR sk B8 Woay ot ey e

5 phatiene®kicn@licdcted fygt hi gh lung tissue distribution.

10

1

20

25

30

Al though the invention has been described with respect
to vari L Teferred enbodi nents, it is not intended

to be Ii there t he

art wil I(Wrée?g Jn| e 1&‘%@{1 93%?§Sa§$§r’lgkgﬁ§%%sﬁ% Nggt(:dgh

may be rradNHCb(e)IéHm)r WHS(,; andewhereid R fiinindeendpithyl deledfed from
the i nvention and the scope of the appended cl ai ns.

WHAT |'S cLhelegemand Réa conpound repr esent ed by t he
fornula gl): B.,, o, "0-QV I. (O Ul1)

or \gvglq é;tg Jt he phar maceut i cal |y accept abI e salts,

est er s &dcupstiraked gsumslmbstétoﬂed anldesawirated dr wisatoydedsran,10-

OR3, hal ogen r ereln Rl and R2 are each

|ndependerﬁl?‘§} %TS@E%F@&Y‘F om 10(a) hydrogen; (b) -R3,
V\hir@[ﬂae%]dleﬁﬂ}swg&é({itll&ﬁq{30r unsubstituted -Cl-C6

al kyl, -C2-C6 “al kenyl, or  C2- Ceal kynyl each
com’aﬁmla@@d(ﬁom 2, or 3 heteroatons selected fromOo,
S or (c) -C(O)R4; wherein R4 is

i ndepen&@nkmdi} &8t ected fromthe group 15consisting of:
(v) hyd(@ggmm;(yvpr),@mglgm@ubstltut ed aryl; heteroaryl;

substituted heteroaryl
C . 39
(d) -C(O)Ry;

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

(a) Ra;

(b) -C(O)Ry4;

(c) -C(O)NHRy;

(d) -C(O)ORy;

(¢) (SO)R4;

(f) monosaccharide;

(g) disaccharide; or

(h) trisaccharide;
Z1s:

(a) hydrogen,;

(b) —Ns;

(c) —CN;

(d) -NOz;

122



(vii) -R3; and (viii) -R5, wherein RS is
substituted and unsubstituted -C3 -C 12 20cycl oal kyl
we@2wb/oTzomt ai ning 0, 1, 2, or 3 heteroatons selBCT/E82008/076731
fromO, Sor N (q) -C(O)NHR4; (r) -C(O)OR4; and (s)
-S(0) 2R4;. 25al natively, Rl and R2 can be taken
t oget hefe)vﬁ(?@)&%r@ nitrogen they are attached with to
forma fgys pgion-fused, substituted or
unsubstituted heterocyclic ring; Y1 is Sor O0; Y2 and
Y3 are éacHllQdependently selected S, N, 0 or CRio;
wher ei n 1Il?l s independently sel ected from hydrogen,
hydr oxy,( )a_ *ho, hal ogen, substituted or unsubstituted
5al koxy, (isulgO)brted or unsubstituted al kyl am no,
substituted or unsubstituted dial kyl am no, CF3, CN,
N2, N3()sti@dRylor acyl, aliphatic, and 5substituted
al i phat i, ihded that when either Yi or Y3 is S and
Y2 is Cﬁg)o_r&@ﬁ?g]‘?% not hydrogen; X1, X2 and X3 are
eaetheh NG heddgsi, W isselceet dbnNthergrédf @nsis@yg o8
substituted or unsubstituted heterocyclic, or
subst it (WdWdsRensubstituted heteroaryl; 10 A and B
jpare eacbb)i_ endently selected from (a) hydrogen;
(b) -R3; ’(c) -“OR4; (d) -0C(0)R4; 15(e) -0C(0)NHR4; (O
-0C( 0) ORY; —@Q(O)RNRBR9; wherein R8 and RO are each
i ndependent ted fromR3; alternatively, R8 and
R9 takeﬂ&ﬂ%@ﬁcﬁg}féﬁ’th the nitrogen atomto which they
are conpgct ohagma 3- to |0-nmenbered ring which may
optional 'y 20contai n one or nore heterofunctions
sel ect e fr@manesacgharids; emhsi sting of: -0-, -NH,

-N(G -C6-al kyl)-, -N(R10)-, -S(0)"-, wherein n =20, 1
15472, aog@_g'ﬁhsl)a%dhﬁgaléct ed fromaryl; substituted aryl;
hehRérﬁ@tﬁy}éJng% Rad B et itd getiRd whtteE eabyi atofdthey MeG(tdH34 is C=0;

25(i) -NHS(0)2R4; (j) -NHC(O0)OR4; and (k) -NHC(0)NHR4;
Al eeghredtX ord ¥ is mdgpendentisken t ogether with the carbon
atomto ' are attached are selected from
30(a) C:XQJ %@rg%—% J-R11, wherein J is absent, O,
C(0), SOZb) NrdlroNHC(0), NHC(O0)NH or NHS02; and wherein
R11 is indeﬁendently sel ected from hal ogen and R4; (c)
20 c=cH J- R19» NRgRy: substituted or unsubstituted, and
sat ur at eqqphadnsapurated 5- to 10- nenber ed
het er ocygfljl)ca;1 %E%FS i ndependently selected fromR3; W
is sel ect(ed-Ryom 5(a) hydrogen; (b) hydroxy prodrug
group; (c) -R3; (d) -C(O)R4; (e) -C(0)0-R4; and 10(f)
-C(O)N(RBR9); Qis: (a) -R4; (b)

- CRO) R4 fF (G - C(0) NHR4; 15(d) -C(0)OR4; (e)
-%O)géﬁ?lp?]f%dorror?gggcc%(éride; (g) disaccharide; or (h)
25trisaccharide; 20Z is: (a) hydrogen; (b) -N3; (c) -CN,
(%,XQ\.IOQ; 25(e) -C(O)NH2; (f) -C(0)0OH, (g) -CHO (h)

- RE2~ X1
]

X3,
X4




(i) -C(0)OR3; 30(j) -C(O)R3; or (k) -C(0)NRBR9; when U

is hydrogen, Vis selected fromthe group consisting
w@Re9pap2hydr ogen; (b) -O0R4; (c) -0C(0)R4; (®BOT/US2008/076731

-0C(O)NHR4; (e) -0S(0)2R4; (f) -0-nonosaccharide; and

5( -0-di.saccharide; alternatively, U and V. taken

togéiNﬁ o e et s RO CAPIG il S Sk e [greof
C=Qihep@eh of X and Y is independently: (f) hydrogen;

(g) hydroxy; 10(h) NR8R9; (i) halogen; or (j) -R3. 2.

A oo und Xenemde$emt eathbpdepsaddntlyrsaleated ifmm N XCRGh,rwherein Ry

oafy badBathly Shstd T BREBET b Y e cEn Supsttgred or
5 hy dra®eitut@RBoxkatudeeitcdlor N RS itundaengjlamRb, andtifdedare

each independentiy.ZOseI ected from (a) hydrogen; (b)
- RensuppétteadrdigtRylping, 6Es. G N@2.d¥3, st Eulys tacyluplephaticiands
al .= CP- kenyl , or -C2-C6al kynyl each
co?@aslhﬂ}t%alﬁa%’ 2, or 3 heteroatons selected fromO,
Sor N 25(c) -C(O)R4; wherein R4 is independently

sel ected fromthe grog consisting of: (ix)hydrogen;

( x proyidad: that i kestiane o Xatq Ks iy pad ahlegit one ghXts it b0,
he l ;- b )5 B3 : i:l) -Rs, wherein RS

1 : £ h ’

Oi SR&EIB%?{FOUI% ega%%%s%rnlgu é’tvivtelﬁ%lgg%-léc& Cl12 cycl oal kyl
each cof)aydiaggn0, 1, 2, or 3 heteroatons sel ected
5fromO0O, Sor N (t) -C(O)NHR4; (u). -C(O0)OR4; (v). An
anmi no atPdReeWherge B sEheyitutedses) wRkbstijye r@r-ﬁatﬂli\f% §2-Co
Rl and R2 t ake AE I Nht
are attac hagg%\xﬁ?)ﬁ ?g)%gglrk%ggf gé 8%“%@1%35; -lf %’s(gg'%%%rgﬁg%s
substi t ut edl@tedumEnOsSidriN;ed heterocyclic ring; Z1 is
N or CRio, and Z2 and Z3 are each independently N, O,

155 or CRi(6) ~WitDRei Whaeeiy Rads indlgpsidaptdnsalsetedsiram g orp m
hydr ogen, J&/lglrsg of- @m no, hal ogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted
al kyl am no, suybdhydrogecd or 15unsubstituted
di al kyl am no, 3, CN, NO2 ,, sul fonyl,, .acyl, '
al i phati c, ondX Lk chbge aligim?mae,yh 51.1%%%‘@?{3@&
least two of Zly #2. gpd Z3 are not CRio; Cy is
substituted or _l_Jnsubstitut ed heterocyclic, or

20substitut ed onxinsubidy, mthatcedRhetsebgautgtl an@ Onstibstrtdted —C3-Ciz

are each i ndependent | el ected from, (,a) hydrogen;
(b) <R, (<) - oRa; e RELTEh R BTGBt AR oy secctd
-0C(0) OR4; (9g) - NRGR¥} oMgerei:n R8 and RO are each
i ndependent |y sel ected from R3; alternatively, R8 and
R9 takeﬁd)tifejy@c)Nﬂthw th the nitrogen atomto which they
are connect r 3- to 10-nenbered ring which may
opti ona ‘f%y @g)gbn ’g%nﬁ one or nore heterofunctions
25 sel ect edn) frYONRE af i sddsdskiueng of : -0-, - NH-,
-N(G -Co-al kyl)-, -N(R o) -, . _S(FO)"_" wherein n = 0, 1
or 02 is aglerted honghe srogp cappiftingpl apbatituted prsynsy bitiseed thjadiazole,
(1 DRt AR B rola P ERA ind Ry R e
Al wdereat theaixymedbared ridgtinkemettod et fiposition, pytimedioaridpyrazine;
at rre]mtdOB \all\pel e%gh }nt&ggenaggtly selected from:
30 (a) hydrogen;
(b) Rs;
(C) —OR4;

(d) ~OC(O)R4;
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S5attached are selected from (a) C=0; (b) C=NJ-R11,
wherein J is absent, 0, C(0), SO, NH, NHC(O0),

WORIGOOILS or NHSO2; and wherein R11 is indepenp@nubznos/076731

5

10

20

25

30

sel ected from hal ogen and R4; 10(c) C=CH J-R11; (d)
substit r ubstituted, and saturated or

unsat ur ?)eg)éo)ﬁgﬁ%ﬂ 0- merrbered heterocyclic; L is

i ndepengdgaplyosekgct ed from R3; Wis sel ected

from 15(a) hydrogen (b) hydroxy prodrug group; (c)

-R3; (dYg)-O{RxR4whgrein R«@nd)Ry-aretcachnadep@idently selected from Rs;
-C(0) N(R8 ?k)

- C( 0) R4: R?‘?ei*nagvely, %I}d R{f@ﬁﬁ%ﬁﬁithelé‘g](tlﬁj Itlf(r%%eélﬁggm to which

e S0) 2 f lmmsmﬁﬁla@wcd@o befldSBECRRICh Ry optionall
ghg tEI s?acgéylmrlléggn 30Z is: (a) hyg{reg)geen %ﬂg%: d)ﬁlona Y

-CN; (d) -9eaein ogeyr mayedieigrpfungtions s@@gy@ﬁom(t@? gr@p@onmstlng

h) -R3; 5 0
§k§ - 0) I\i&{SF%';’ AL G AAs (JNRO P Psraip 7 9 1 or 2.
the group @S| & siehs@tedfﬁronﬁ a1)y1 hayadm@m arylHdiroarRdnd @stituted
-0C(0)R4; (d) -0C(0)NHR4:; (e) -0S(0)2R4; (f)
- 0- rmnosac@thP‘?ré{b and 15(g) -0-disacchari de;

al t er nagjivg§ (H and V taken together with the carbon
atomth )) are ttached is C=0; each of X and Y is

i ndependi@ rNIHS(O)2R4; (a) hydrogen;

(b) hydroxy; NR8R9; (d) hal ogen; or (e) -R3. 3.
A conpo&]gaﬁg‘f&géﬁsﬁ'ﬂrlaél IX, 25 (1X) as well as the
phar macgut ing@t{oynapeept abl e salts, esters and prodrugs
thereof;@kbv\hereg(ﬁ) X1, X2, X3, X4, and X5 are each

i nddiseratizely) A andBdaitcadogatimviithothe GRbOY atghretosicRIGyiase

5] nd ent | ected from hydrogen, hydroxy, am no,
haﬁtg%zlﬁgaléeﬁﬁgegﬁﬁé% or 5 unsubstituted al koxy,

substit @) @I:@r unsubstituted al kyI am no, subst ituted
or unsubst ituted dial kyl am no,

sul f ony(}) GEy+);Rial Wheiginilds abgeu, Qu&@) tleZENHaNII_m(Q)i c;

ded t X
pr oY, 420 OAL@VASPRREE ol iR R ghin a0t Aetotd rom
hydrogen diald$dRand®herein Rl is (a) hydrogen; (b) -Rs,

wherein R3 is subs‘titut ed or unsubstituted -Cl-C6
al kyl , (@& & dhkenyl, or -c2-06 al kynyl each

cont ) gy o R R3S gl 000
sel ect ed fmembtrhé hglemapchc
L is independently selected from Rs;
W is selected from:
(a) hydrogen;
(b) hydroxy prodrug group;
(c) —Rs;
(d) -C(O)Ry4;
() —C(O)O-Ry; and
(f) ~C(O)N(RsRo);

(a) —Ry;
(b) ~C(O)Ry;
(c) ~C(O)NHRy;
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consi sting of: (ix)hydrogen; (x) aryl; substituted
aryl; heteroaryl; substituted heteroaryl; (xi) -RS;
wW@eehoAlo23 i ) - R5, wherein R5 is substituted andPCT/US2008/076731
unsubstituted -C3-Cl2 cycl oal kyl each containing 0, 1,
2, or 3@& 8 ons selected fromO, S or N (d)
-C(0) NH ;_(?@ ¢ 0)OR4; and 25(f) -S(0)2R4; an am no
aci d regldygoPr,i s selected fromthe group consisting
of substituted or unsubstituted thiadiazol e,
oxadi az 6l eponagshcthanile, t hi azol e, pyrazole, oxazole,
am no p ricﬁi ne, 2-pyridine wherein the six-nenbered
ring is %)o ﬁa&l’llaé]diea%{r 5-position, pyrimdine and
5pyrazi ne) thisaBarkicar e each i ndependently sel ected
from 30(a) hydrogen; (b) -R3; (c) -OR4; (d) -0C(0)R4,
(e¥1S0C(0)NHR4; (f) -0C(0)OR4; (g) -NRBR9; wherein RS
and RO i ndependently selected from R3;
alter na?el[)\?néfl%?(,?g@% and RO taken together with the
ni trogegbyatoym to which 5 they are connected forma 3-
to 10-nenbered ring which nay optionally contain one
or nor e(@et@@of unctions sel ected fromthe group
1Oconsisti(@g_1@(f)2:. -0-, -NH, -N(G-C6-alkyl)-, -N(Ri o) -,
-5(0)"-, 'wheréin n =0, 1 or 2, and R10 is selected
from ar ), -@&@HsH,f uted aryl; heteroaryl; and
substi t edc(?ﬁg)ﬁoaryl; 10(h) -NHC(O)R4; (i)
- NHS( 0) 2R4; *NHC( 0) OR4; and (k) - NHC(0) NHR4;
Al ternagiyvetyp, A and B taken together with the carbon
atomto which they are 15attached are selected from
(a) C=0(h)(#Bs; C=N-J-R11, wherein J is absent, 0, C(0),
SO2, NH,. I\I_%(}? NHC(0) NH or NHS02; and wherein R11 is
indepen&%nt gP’ect ed from hal ogen and R4; 20(c)
C=CH J- B L,C(OJR;;sbst i tuted or unsubstituted, and
saturated or unsaturated 5- to 10- nenbered
het er oc ¥ 1O)NRiRo:i ndependent |y sel ected from R3; W

[ 5 ; - d
or Sn T aib 8 B I o bonGERES 6 5001
- C(0) N( RBR8)drodeni s: (a) -R4; (b) -C(O)R4; (c)
-C(O)NHR4; (d) -C(0)OR4; (e) -(SO0)2R4; (f)

20 ppnosac&Nar Ris; (g) disaccharide; or 5(h)
tri Ak is: hyd 7 (b) -N3; - CN,
10(8) - N TR oy he: (0 SO0joH (3 -cHOL ()
-CR)(B;O)ﬁIg(%_O(CK(D U'; hyd o) _\C/:('O)RB;Iort d f (kzh
- ; IS rogen, is selecte romthe
gr oup cg‘i‘?s‘l%%g{“é)f: (agl hygrogen; 20(b) -0OR4; (c)
-0C( 0) R‘@f) —O-rnonosacchar(d& andC( 0) NHR4;

25 (g) —O-disaccharide;

15

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) NRsRo;
(1) halogen; or

() Ra.
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(e) -0S(0)2R4; (f) -0-nonosaccharide; and 25(g)

-0-di saccharide; alternatively, U and V taken together
wowRaob/0tdee3 car bon atomthey are attached is C=0PCHESI08676731

X and Y i s independently: (O hydrogen

9
hy 30(h hal
{icogtrochaphs g mAetharan & i sy bbradhs pighp e ting of
gr ourbxgg&glaﬁgﬂﬁgzopef oxazol e and thiazole. 5. The
conpound of claim4 wherein 5(a) X4 is N, X3 is CGNHRL
and Xi, X2 and X5 are CH, or (b) X4 is CGNHR,

X3 s N and Xi an 5 are CH or (c) X4 and X2 are
N, xgnhend’“}%’“%’c%?%ﬂtﬁdv F"X1 is CH or (d) X4 and X5
sare N X3 Xgsis®, MRS CakARXin@Xd, XZaril ;5 &reldH; O

(e) X4 and Xi are N, X3 is C-NHRL and X2 and X5 are
CH, or (DX XAL-NERg, NiqR N ax® Xand: o 5 e CHyred X2 and

X5 are

resi due%_IGXV\% s %ango%g%%ﬁ%ﬁ:%}l% ?ﬁ&igas wel |l as

t he phardmexeaid Xaik W, aGdeptNHRe asd Kl and BsterG-Hnd

prodrugs thereof, wherein i S hydrogen hydr oxy

pr ot ect %r%}tﬁipxbﬁ"re%d?(b%f raig tpravd 5 aty G o1 ()
10 hydr ogeqy e Ruror x20hd X, ax%%énd‘&e%ﬁa?g_%ﬂ%eﬁ

selecte fromt gi oup consisting O P -R3;

(iv) whdrsRi iuliyeldogendr anamst adiditesdlue C3- C12 cycl oal kyl

containing 0, 1, 2, or 3 heteroatons selected fromO

S or N, R30 and R40 are each independently sel ected

fr gmytBgpBLRYEr ERRRISH], N of hydrogen, 25acyl, a

substltuyed or unsubstltuted saturated or unsaturated

al i phatic group, 2250bst i tuted or unsubsti t ut ed,

saturated or unsatN#Rted\alicyclic group, a
substituted or unsd‘bs ed aromatic group, a
substituted or unsubst

ed heteroaromatic group,
saturated or unsaturated ocycll%fgfmup or can be
taken together with the n h N afemyo which they
are attached to form & dogr Ansupstituted
het erocyclic or heteroar, kng;'an T, Cy, Y1-YS3,
X, and Y are as previousls d ef J (mil. 57. A
conmpound according to cuai represented by fornmul a
(rv)y (1v as wel | as ¢fiey maceutical ly
acceptabl e salts, esters an Prodrugs t her eqfiir) wher ei n
A is 0 or NC(O)er Rp is hydro en hydr oxy protected
15 g( r eupebes Hymh@ma@@tlwlddp@@t@le s, QatetS and reydrug&thmof
a |
X BT LR o HEC RS S ko e
(\AQJQQ y T-c0 Y3 (V) as well as the pharnaceutically
acce tabIe salts, esters and prodrugs thereof, 15
wher EDnhydropeio or NC(O)Rii; Rp is hydrogen, hydroxy
protgstgg%ggpup or hydroxy prodrug group; and T,
Yi - Y3, and Y are as previously defined in claiml.
209. A®orpeynshaciadtsds pgedted rbmithe group epnesmgtodd by
fornuIaQSVI) (VI) as well as the pharmaceutically
accepta sans'l esters and prodrugs thereof, wherein
A is O ag NG ERiRitéd aﬂaqlﬂséibéﬂmﬁé&gepc,lzw mérr arlretlﬁﬁlgeﬁ 1,2, or
group or hydroxy prodrug group; and nd
Y are as pr eﬁrh@mwordemlm fromd.&onN. 5 10. A

co accor 0 cI ent ed
Glersach RgAMEAE etod AR IRERb R stk BrhSrogen,
25 ac @@ﬂt a8|Btisedd s, unefstfused @dunfeqdrr %ﬁ%tﬁrﬁ%ﬁ%ﬂbhaﬂ@"@é@ )

Q is: 10(a) hydrogen; (b) OR, or (c) -OR5, wherein R5
i s sahstigdedser ynsbbatited, grt@rqéede@nmsetvrar@ aieyclig groupa: subiguted or

A S0 BRSO  GRA YL v

0, Sor N R30 and R40 is independently selected from
the group consisting of hyt7ogen, acyl, a substituted
or unsubstituted, saturated or unsaturated aliphatic
group, a substituted or unsubstituted, saturated or
unsaturated alrcyclrc ‘group, a substrtuted or

1 . " g 1 . " g




unsat urated heterocyclic group; or can be taken
together 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 Rl, R2, Cy,

X1- X3, \Q/ X, Y, Aand B are as previ %usl defined .in

cl ttHated o5 upgaturated fetsEoryglia grodp aPiign s tkenitagether with the

r eRfiR3eAhRh RYwhieh Ml ard Machdd iform asub¥inhed or@fitistXated

N (VITT) as well as the pharmaceutically acceptable
sahttsrocgeliceordictmobrpmais ugg ankdi, €0f Y1WheKeiml Whaes &i previbusly

is,0.or,. O)Rii; Rp is hydrogen, hydroxy protected
grgﬁ%neéirl%l%ﬁdroxy prodrug group; and T, Yi-Y3, Rll

sand Y are as previously defined in claiml1. 12. A

10

15

conpound accordi ng represented by fornula (XVlI) (XVl)
15dsAveniporrd marca@@mml@al,|r9pra@@@§ttytfp@nglal(i\é), esters
and prodrugs thereo\fz_YV\herei n Ropis H Ar, Y and A are
sel ected fromt (dp consisting of: ArYA ArYA W
2009/ 075923PCT/ US2 31 Ar YA Ar Y A\ (a)
Ir)-0-1 NI -10N H NC(0) e) NNLNHNHO (b) NNOH
NHO (f) NS H2Nr-4N H Q (&) rr,s NN H O

(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)

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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(g) HZN F NC(O)Et (c) " " NC(O)Et F 13. A
nmet hod for treating a bacterial infection in a subject

wo poopeeE2df such 5Streatnent, conprising adn ni BEBEUE2908/076731
to said subject a therapeutically effective anount of
a compound accordiﬂtho any one of Clainms 1 to 3.
14. A phar maceutd ‘conposi tion conprising a
therapeutically e anount of a conpound of any
one of Clainms 1 to 3 [ d| phar maceutical |y acceptabl e
salt, ester 10or prodr g thereof, in conmbination with
a pharmaceutically accepta eAcarrl er 5 A net hod
for treating a bacterial i (*dn |Ra\3nsubj ect,
conprising adm nisterin uk&,e
therapeutical ly effectives af afph rmaceutl cal
conposition according to CJ foos ] A net hod
for treating cystic fi brqS| s°| nfa subj ect conpri si ng
adm nistering to said subj der apeut| cally
effective anount of a pharnmm Wi cal conmposiyirpn
according to Claim1l4. 2017. A nethod for treating an

| nf$ wrthas Breyhaimsancuesally mogepiably wits, cstesngnd rypaiyes thereof,
whgte‘?ﬁ &F '15"@ of ?ICZ©5 Q11 Iﬁbisﬁlgdro eh r}lgdﬁ&g/;%bt%?l{e%i élﬁoup or hydroxy

i've anoun
ac paydaugdhgroup; dadal, na, 14;, R:LSandAY @mq;\mdomsﬁpdﬁ‘ﬁ&ﬁtiﬁ dlaby 1.
theforrrula(X) Ari Ar2 1 AB\ Ss No 1/V O et.,
SL''0 V X! "( UX) as well as the pharmaceutically
ac ; f
anageraonBoRfl biorEie & JaANE EhRSTEE] BREERGYD
unsubsti tuted an"ha-Fhi azol e, am no pyrazol e,
i soxazol e, am no ij.QxazoI e, oxadi azole, am no
oxadi azol e, am nofzOX3 , 5-am no- 1,2, 4-thiadiazol e,
am no triazole, ok @Zm@iO\tetrazole; and Ar2 is
sel ected from substit g_or unsubstituted
t hi adi azol e, oxadi azole, ilmdazol e,r$h,azol e,
pyrazol e, 10oxazol e, benz .pyrlelmé, am no

pyridine, pyrim dine ai_ ; (l)or |Q,| s sel ected
fromsubstituted or unSL‘j’ d é pyri di ne,
am no pyrimdine or amno yLa ; Ar2 is

sel ected from substitut 15d nSLPost it uted
thi adi azol e, oxadi azol e, dg4Te l e, thiazole,
pyrazol e, oxazole, am no py "di ne, 2-pyri dviig or

15triazol e wherein Ari co nec ed at 5-positio
py £t HFdih ed%haawg%l%ély ae t.seeseeawqp nHisEROf y
sel\,@lg;e%g ﬁq m (a) hydr ogen (b) R3 wher ei n

IS subst ituted or unsubstituted -G -C6 al kyl,
10 - C2 @6 hpdokemyl , or -C-C6 al kynyl each containing O,
or R?’ het er oat ons sel ect ed fromO, Sor N
(c) (bC)ng rilerein R4 is independently sel ected from
t he @f)OUPRGORBethi Kds Sdlected frorn the roup consisting dfi )
hydr ogen; % aryl; substituted
aryl: hefigr oaRy,Iandsubst i tuted het er oaryl: 25(iii) -R3:
and(lv) e RS is bt ted
unsubst |(tuEJt ea ubs -iﬁiﬁld Ve bStage IHZ é’cc)frj:o %yl Contalﬁmgf)’ 1,2, or
152, or 3 het esmtmomeb&@dt@ﬂfr&h@n%rﬁ or N (d)
-0C(0)R4: (e) 0) NHR4; (f) -0C(0)0R4; (9)
wh&eei fh@lSa}ﬁ@emg ity selestediffomm et WS@%%@Eféfdimgean@cyl a
t
subﬁlﬁ%u?%& (21{1 lﬂla ].l)SYl té(d mﬁ% aﬁ&fj @;Sé{;ﬁgﬁ{:&oﬂﬁgm e%‘ro%l]‘é\” Jﬁbstltuted or
3 uhmbitﬁ)tumelnmnetéd foir ngsa\nhateh ahreyyclio groupn alkliystianed @i Lﬁlsubstltuted
one or nore heterofunctions sel eﬁled fromthe grou
Coﬁrbqnéattllcrg@o% a sul@stltute unsulw(tw ete@(lmmatlc ShPLE éfiltHI‘a]th or
0, 1 or 2; (h) -NHC(O)R4; 10(i) - NHSOR2R4;
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(j) -NHC(0)OR4; and (k) -NHC(O)NHR4; Alternatively, A
and B taken together with the carbon atomto which

wWa bey/ozies att ached are selected from 15(a) CBCT/83008/076731

5-

10

15

C=N-J-R11, vvherein J is absent, 0, C(0), SO, NH,

N or NHS02; erein RL1 | .

i rﬂiﬁgﬁa@ﬁﬁv QP RBHPHIE A Esraﬁ%é fpee atﬁaﬁmﬂroea atom to
C=Gtichr ¢ are%gééj&ed%‘ ?(ﬁ{fﬂ 4 ;Hfb@ﬁltu%'d dﬂrﬂlﬁk{ﬁﬁﬁi&éﬁt IRGbro&eflc or
saturate unsaturated 5- to - nber ed

heheuemayunatm rirlg; agd Rndbp@mdﬁnﬁﬂsyws& ¥c eandfB arm aRPrewiusly
is,S edcteij from (g) hydrogen; 25(h) hydroxy prodrug

88@ Claipd-" (1Y 2 o(0)Ra; (k) -C(0)0-R4; and (1)

C(O)N(R8R9) 30Qis: (a) -R4; (b) -C(0)R4; (c)

0) NHR4 - C(0) OR4; (e) 0? 2R4;
(fcgllmme@a@ cq@ingtg)cla;mslaé@ﬁ@ﬁen@é bydprmula (VITI) (h)
trisaccharide; 5%,Sg, (1) hydrogen; (m-N3; (n) -CN,

(0) -NC; 10(p) -CP)N12; (q) -C(0)OH (r) -CHO (s)
-R3; (t) -C(0)O0R3~$3(u) -C(0)R3; or (v) -C(0)NR8R9; U
i s hydrogen, V isy llected fromthe group consi sting
of : (a) hydrogen; (No R4; 20(c) -0C(0)R4; (d)

-0C(0) NHR4; (e) -0S(0)eRAy (f) -0O- m)nosaccharide; and
(g) -0-disaccharide; 25 Oo ternat ety, Uand V
taken together with the ¢ ~ at Bm ey are attached

is C=0; each of X and “&g end ly sel ected
gex; {b)
o, ém ) -

from (a) hy r
[ SApot 19 Acorrpound

hydroxy; 30(c) NR8R9 (ii)
provi ded that the conpodin

according to claim 18, re°pr sented by for{ru ? (XI) Ar
| Ar2 5 VIII

as well as the pharmaceutically acceptable salts, esters and prodrugs thereof,

wherein 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 in

claim 1.

12. A compound according represented by formula (XVI)

A
rﬁ N

(XVI)
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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as well as the pharmaceutically acceptable salts,
esters and prodrugs thereof, wherein Rp is hydrogen,
whyapoxp2pr ot ect ed group or hydroxy prodrug greCppsSIges/076731
is: (g) hydrogen; 10(h) OR or (i) -OR5, wherein R5 is
rl

c-al ect arl 'Frr\mfha nrr\nn r\r\nc-| c-+| nn r\'F /\1\

|\u,

(vil) subsNt uted pn unsuﬁstltut ed -C3 C rcycI Ocl| Wyl Al

conrai ni ng v, 1, K, O o heterfogrons z\ﬁpteﬂ rromu,

S ar 1 Osand R40.jS~hndependant | sgel fron
(g gmﬁgst n ()N(ﬁ%&%ger (e)ac_yN, r«fg@?te?tu_ ed 0

unsubstitut nd’ saturated orl uUnsd tl fa)
grqup, m-qsubstituted or unsubstltut or
Ebpzsatwﬁ;d@\cyclﬂc grogp, 4 szﬁ t'%”t N?d\@\g H 0
substltuts Jariopmat i ¢ group, a hstituted or
v sabstit Lul et—heteroatrorratie SLIY A°15h Ssattated—or126
ungat ur ter pcyclli c group; |or n
todet rh'e(?ﬂIt e| kit nogef at qm|ig \%\ﬁl c %’e F | NC(O)Et

attached to rorrh A subpstituted or Unsubstituted

netero TC or grefoaromatic [TT g, and Ar , 2,

X, as pr y [defli ned in clai m18.
2@) )'g@ﬁ?bco dlrtg&@%ilaimjg wherein Ari |is
7n|g P

_a_m_ A_CcOo pPound accordi ng to
cl ai M9 represented by formJIa (XI1) Ar6 ..........
| AR30 R40 O tv4**so 7 NI P N OCs. (XIr)y Xy as

wel | as the pharmaceutically accept able salts, esters
and prodrugs thereof, wherein Rp, R30, R4O5 W X and Y

ar @3as me@vl w&temnd@ﬁ ba@etidl infett@inh Ja%ubpe@uﬂtn ,ne&cogteéulae r
with the carbon atomto which it is attached,

S selteeimedt. Cppniisipg pdiptstering togand sybreta thﬂmﬁ@tqally cffgctive

, ng or NHS02;
angﬁv\kfetrogancgﬁ%?funé%bad\{g%m%% of l'ec ecl\tlyf3 f om hal ogen
and R4; 15(g) C=CH J-R11l; (h) substituted or

unsubstituted, .and saturated or .unsaturated 5-
me e AotharBareEHEe) Cpmpositigncqraprisin e thesrpertrally s e@tt\aﬁé%ount of

set, CB&'bB%(p@t{ a‘ﬁ}y oARRr ILmE Ao B b lﬂh%aoéﬁ’tﬂ%ﬂ& ta%c%tjdblczsglt, ester
Ar6 HZN N 7 H2N H2ZN  H2N

10  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.

15
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.
20 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 S 1 H2N ? H2N / HZN N H2ZN/ N S Nu m.4.

. 2..NS HN I / [/ / H2NN H2N * H2N H2N s-N n2raN

wkdoos=ZRAN H2N / of H2N N LNLH2N . ./. --.. BOMUS2008/076731

10

15

20

25

HZNS H2N x H N ? ? N. 00" N NH2N. 0" - H2N

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;

132



H2ZN /11:=N N...iti H2N 1101 O--N\ | N...." H2N
,NN'N.... NI HZN NH2 11101 N Ss \/ N-.0N..... H2
W(NZ(N&/O@%QN—O N N O/ Js_I HZN 1\ N..O0O N H N PCT/UB008/876731

H2N--- . 1 0--NH2N-4 | NHN\ H2N H2N--4

10

15

20

25

30

( ZI N..% NXZLisHZNNl...yI N/ O
H2N-4 1@) I}Bé\&@kl“HZN N\ N " 22. A conpound

accor di pg Ior®©)RER,19 represent ed by fornula (XII)

(f) ~OC(O)ORy;

(g) -NRgRy; 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(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;

(1) —Rs;

(G) —~C(O)Rs;

(k) -C(O)O-Ry; and

() ~C(O)N(RsRo);

(a) —Ra;

(b) -C(O)Ry;
(c) ~C(O)NHRy;
(d) -C(O)OR4;

133



Ar6 A R30 R40 O tv4**so NN 5as well as the
phar maceutical ly acceptable salts, esters and prodrugs
wao b@penf23 wherein Rp, R30, R405 W X and Y ar ePEBEUS2008/076731
previously defined in claim19; A is selected from
(a) C=0; (b) C=N-J-R11, wherein J is absent, O,
C(0), S, "§)RMHC(0), 10NHC(0)NH or NHS02: and
wher ei n(ffldohskabdidagendent |y sel ected from hal ogen and
R4; (c) CCH J-R11; (d) substituted or
unsubst (g)utisatchaitd; et ur at ed or unsaturated 5- to 10-
nmenber e hte.ter%:{y [ic; 15 Ar6 is selected fromthe
gr oups t TPEF el ow can be futher substituted: H2N
5N Zid: ...., N NN-S H2ZN---"11.N* N2NN._  H NN..O
N HZN N  23. A conpound according to claim 18,
represefld dydsggchormul a (XI11)  W2.w, T-ODIJAIL I N3
nr2 (Xl %_I@S wel | as the pharmaceutically acceptable
salts, esterd and prodrugs thereof, wherein A is 0 or
NC(0) R (n) ®Nj s hydrogen, hydroxy protected group or
hydr oxy prodrug group; and T is NRLR2, where R and R2
are eac )iT%@pendently selected 5 from (a) hydrogen;
(b) -R3 \M@((ﬁ_ . 1S substituted or unsubstituted
1O-C1- C6al(1fgyl, I(\%gé’CG al kenyl, or -C2-C6al kynyl each
cont ai nlpg-@O)DOH;2, or 3 heteroatons selected from O,
S or N Jjo -C(0)R4; where R4 is independently
sel ect e the group consisting of: (ix) hydrogen;
(x) aryks') Substituted aryl; heteroaryl; substituted
heteroaryl; (xi) -R3; and 15(xii) -R5, where R5 is
substi t () edCENORansubstituted -C3 -C 12 cycl oal kyl
each corat a_i(?kioaﬁ 0, 1, 2, or 3 heteroatons selected
from 0, (8 SHRRSEE) L c(0) NHRA; (y) - C(0)OR4; 20(z) an
am no aﬁ¢)¢@(e§NRgg9;(aa) (R30) (R40) P(0) -; and (bb)
-S(0)2R4; alternatively, R and R2 can be taken
t odeis drogen.hV ishelepicd fogetictdheyp eonsisting @ched with to
forma non-fused, substituted or
unsubst%%jﬁ’gia&g;%terocycl icring; 25 W, W and WB are
each i ndepemrlent |y selected fromS, N, 0 or CR10
wherein R10_ i s independently selected from hydrogen,
20 hydr oxy,(C)aT@(ﬁQsp,)RHial ogen, substituted or unsubstituted
al koxy, (sulst .or unsubstituted al kyl am no,
substit&cti;)ezlt%crﬂ’d)w ’
(¢) “OS(O):R4;

(f) —O-monosaccharide; and

(g) —O-disaccharide;

15

25  Or alternatively, U and V taken together with the carbon atom they are attached is
C=0;
cach of X and Y is independently selected from:
(a) hydrogen;
(b) hydroxy;
30 (c) NRsRo;
(d) halogen; or
(e) —Ra.

provided that the compound is not
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unsubstituted dial kyl am no, CF3, CN, NO2, N3,

sul fonyl, acyl, aliphatic, and substituted aliphatic,
wOMops7IRDr C, provi ded that WL, W2, WB and REAT/EE®08/076731

sel ected such that the five-nmenbered ring to 5which

they\ bel ong is thiazole, pyrazole, isoxazole,

0X J,azol e, oxazole, 1,2,4- thiadiazole, triazole, or

tet razgl gy and Ar2, Rl11 and Y are as previously

def i netw clgam 18. 24. A conpound according to claim
23, represne ?rrrula(XIV) Pl2.inti im w .4
10( XI'V) as vt he pharmaceutically acceptable
salts, e® do drugs thereof, wherein A" is 0 or

NC(O) Ri i & ) :hy rogen, hydroxy prot ected group or
hydr oxy P‘r rqg @r odp; and T, WL-W}, R11 and Y are as
previ ousl y #1ed in claim?23. 15 25. A conpound

according to'claim 23, tepresented by fornmula (XV)
Int2.1A -<OM w- 4 3 (XV) as well as the
pharmaceutical ly acceptable salts, esters and prodrugs
t hep eQfcompbeidcEiddoring & clhifr1 SNEpBIsBhtied biRPoringuligpdn ogen,
hydroxy pr ot ect ed %roup or hydroxy prodrug group; and
T, WL-W}, R11 and Y awg as previously defined in claim
23. 26. A conpound of fhrrﬁruéa ( XVl 5or a

phar maceutical |l y accept sal t, t,%‘f’ or prodrug

t hereof, wherein Ar is Fo the group
consi sting of 184 | s,,o Q@ NC( 0) R2;
Rl is hydrogen, -C(0) 'f.abl arl am no acid

resi due) or (R30)(R40) L, R3 and R4
are each independentll sgl ec ed %rom substituted or
unsubstituted al kyl, s ed or unsubstituted
al kenyl, subsituted or unsist i tut ed 15cy¢Xpal kyl or
substituted or unsubstituted heterocycloalkyl, Yis H
Sor F, and Rp is H or hydroxy protecting group, wherein
th S 0 i
Whgsr g]?gg,%r H{e%ha %tltlcaI@ acce }%1&9&@@ éé’fégs ?{d o‘%q’l“g%a%f“f’

an integer
eaehediin B.pd; h&ﬁrogm, hydd@gqnd&ntteﬂ)grodpwimgmxy paddeyg group;
subst ituted al kyl, 15cycl oal kyl, substituted
d%lkyl heterocyloalkyl, substi t ut ed
hete ?&g Lkyl, heterocyl oal kyl al kyl, substituted
heteocyc oa kyIaIkyI aryl al kyl, substituted
10aryIéDk9H§”h@teroarylaIkyI substi tut ed

het er Qar yl.al k bstlt cyel oal kyl a
het o ger el Koo R BB o
Ra and RR)arereaghd, independently, hydrogen, alkyl,

substituted aIkyI cycl oal kyl, substituted c cIoaIkyI
netr oal Ky, subStitednsamueiised k§1-Ciaelonbol ety . 1,2, or

substitut ed I'oal kyl al kyl "
substi tuted E geggrag%g% ge%%({ﬁéq ﬁ?lﬁ%? %r(gﬁ% tituted
15cycl oal kyl al kyl , SCycIoaIkyIaIkyI aryl al kyl ,

substi tut ed aryl al het er oaryl al kyl or substltut ed
Becr%ir%zqoawagiepeaﬂef\t%{éﬁlex@ difeonn (g esqBiroaniting pishyggogen, acyl, a
| n f
ts%%ﬁ[u[tﬁf ?Iéuﬁlgﬁ%s}%ggd 8%}1&2&1 éﬂ&gath eéiné;{peﬁ%l]tzc rou , a su]t_)%tltuted or
28 uitdud stmtutqdommdamﬂ o€unsanar2(éd \ahe)roehlc igrayp, 8 sﬂbsandecb@r unsubstituted
Peg{oo 1%&(01@ 9 é}qlhsét%ut gfgl}nSEb%Wgﬁﬁ? h%terogtomr%?{ceéronup%at{l%te% or
20 L- Rhemyh@l ABicARycl g8l Lortck{ﬁ 88 tdken tddettRF whh!tBUEBEen Hom to
or L-isoleucine, Dor II)_ valine, D or L-cysteine, D
or whightthepmieragtactid te form sebistigtedor uoﬁuh_tltulesidregﬁrrﬂcmé,c or
D- or L-aspartic acid, DO or L-glutamc acid, D or
L-lysine, D- or L- histidine, D or L-asparagi ne, D
or L-proline, D or L-tryptophan, D or Lglutam ne, D
or L-nethionine, D or L-honoproline, d-
or-1-13-alanine, D or Lnot3saline, D or L-norleucine,
D- or L-cycl ohexyl al anine, or Do or L-tbutyl glycine.
20 29. The conpound of Caim28 wherein Rl is a
resi due of L- aI an| ne or L | euci ne. 30. A conpound

o a oA~ e



Conpoun Al YA dAG6 YA W

2009/ 075923PCT/ US2008/ 076731  Ar Y A' Compoun d Ar6
wo20n9/0t:23 HNIs / F NC(O)Me (ee) HZN H O (BJT/US2008/076731

H2ZN N H NC(O)Me (if) HN F O (c) H2ZN HO (gg) H2N

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
R3o Ruo

(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:
() 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-RM;
(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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HO (d) .1 N/ HO (hh) HZN H O (e) O--N\ I N/
HO plz....N NI 7...-NHN H O (f) HZN ?2 N/ HO
W@ poop/orda23 1, il N e H NC(0) M CO H2N NNI ¢ HrOr/U$10k§/076731

S-N H2N # H NC(0) Me (h) HN-- Nii
S—N ~d /\ s
H,N /
NTN \N/ HN” SN N‘ﬁ e \

S
5

) e

HoN N
72
H->N \N I
2
Q
&

S
H2N‘</\/
N | NN
N/)\_,.”

1
HZNQ\E(},E

N
7 ,N
N o
HNT SN IN/j\’, NP S
N~N/> 3 o Nz
N\
z | 7 NN H N_</ 0
Na = = TN S
N e |
NH, N .z z NZ
N ! \ HN—
A N\ =
T P N
H2N N2

H,N
N-o )\ o)
y =N |
H,N \ H,N—Q
2 _<N/ | N N\\,N —<N i N
N O\i N
N< Ne
= y 9 y
H,N H,N
HNT SN I N\ _<N’ ~<N/ | N
2 |
N~g N A
O—n AN 5=
H2N—<\ | } HN— | N
N | =N N \ =~ N | N
N A )QN \ N>
H2N N
N [o]
z HN= |
H /E‘]\r RS
’ N‘ﬁ N/
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N/ HNCO)Me (11) H2MI HO (i) NNH2 N/ H

NC(O)Me (m) H2ZN N/ FO (j) HNNN/ HO (nn) H2N
wORMI07Ry N NH2 N. HO (00) N--0 H2N---". NPAT/BS20084076731
0 (1) 2 N NF NH (pp) HZN NI\ NO

< Ll
X N \
H,NT SN P HaNT N7 NN
W, N

A compound according to claim 19 represented by formula (XII)
Arg

22.

(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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F 0 WD 2009/ 075923PCT/ US2008/ 076731 Ar Y A Compoun
d A6 YA (m) H2N (10 F 0 (qgg) H2NI\ H O (n) NH2

W@ 1090BNC(0) M (rr) o H2N4 | N H O (0 ) H 2MNOMUSZDO8/876731

10

15

20

25

0O (ss) Nss H2ZN---.. NF O (P) N-.O HNNF O (tt)
HZNN\ i N" F

(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
from:
(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:
(ix) hydrogen;
(x) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(xi) —Rs; and
(xi1) —Rs, where Rs is substituted and unsubstituted —-Cz-C;
cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;
(x) ~C(O)NHRy;
(y) —C(O)ORy;
(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;
Wi, W, and W3 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
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NC(O) Et (q) [ZZN N ' H2r1101 F NC(O0)Me (uu) H2NN \
. HO (r) n2N'o.r !, so F NC(O)M (vv) o
wmmmas»m N/ HO (s) H2N. 4% N F NC(0) Me ( We}/US2008/076731
.NH2ZNM i N HO (t) H2NNH2NNFNC(O)I\/E (xx) [/

g_n._sqll %tltﬁ&eq cﬁ,ati%ylanﬁ'no CFs, (éTlI/NBIZ,Q\Jg, gmnyl\lsécyl arl]hphatlc 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)

T—<O I

Wy Wa

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)

el

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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NF O H2NN N (v) s/ FO (zz) Nn2N/ F
NC(0) Et H2NN1 N (w / RN H O (aaa) N H2N o /
wWOL®9/0v822009/ 075923PCT/ US2008/ 076731 Ar Y APCT/US2008/076731

Conpoun d Ar6 Y A (x) s-N

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— 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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H2ZNN H O (bbb) , - FI 2N4-N NNI F NC(O)Et (y) [/
HZN/ NHO (CCC N-- H(s- 22N 1 NN, HO (z) H N/
woRNgpOpde (ddd) H2ZN N/ H NC(0) Me (aa) H2N PFCDUS2008/076731

(eee) \ HO / \ - H2N

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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(bb) HZNN H O (cc) HZN H NC(0) e (dd)
FO [\ n2N 31 A conpound according

W0 e00glozions 18 represented by formula (XVI) (XVIPCT/US2008876731
wel | as pharmaceutically acceptable salts, esters and

prodrugs thereof wherein Rp 5is H Ar, Y and A are
sel edefdRpara ta5h. gfenspdanis droey. alkyl, Apbstiptod alkyip

2009/ 9BaikyF SlbiReRAR( Q88K HL hetfalkyY, substituted heteroalkyl,

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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A A YA (a) s--NHXN'N F NC(O)Et (hh) / N
HON  F NC(O)Me (b) H2N N\ / F NC(O)Me (ii) H2N /
WO\N2008/00GLD) Me (C) F NC(0)- isopropyl (jj) BEF/HNSH08/076731
HONN  F NC(O)Me / \ _ H2N
Compoun
Ar Y A’ Ar6 A’
d
= N<o
| HzN—</N/ o
HN" SN 5 F | NC(O)Me
(a) NLN/H (ce) J\©y
N~o
7N _ /SN HzN—(’N BN
HoN N
N N~g
/\\>\< HN— _
=7 \ / H o) N o]
© N D\ (e2) )\©y
HoN >
N,
N\/\ HN—¢ ?
(d) o | = H O (hh) N | S o
N N/
0“N IN=N
N\ NG
N ..
© Q/‘\()\i H o) (i) » Oy 0
HZN_@ N | H 0 o NC(O)M
.. e
® \@\1 ) ”L‘N'”‘Qﬁf
H,N
N>/\S s—N
© \N/)\EI H 0 0 HZN,L\N>—©§; NC(O)Me
N/
H,N s
= HN—G |
N 2 N
7 =
N~ I H2N’<\\,L
0 S H | NC(O)Me (mm) N N 0
NH, N .z N Z <
H,N
7
O\\’ H 0 H N S I SN 0
G) NN o) PN ,)y
N N
7 N
| N 3
©w | YY) |[H| o© (00) VO 0
NH, Nz N
‘-
o) 1
(1) H2N N I F NH (pp) H2N \N ‘ N\ O
N~o
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(c) ? HZN F NC(0) Me H2N H NC(O)Me (e) . H2ZN F
NC(O)Et (10 . H2N s F NC(0)- isopropyl (O F propyl

W@ poop/oNGeD) - HZN N F NC(O)Et (g) H2N F . NEDPS2008/076731
cyclopro-pyl (nn) HZN N F NC(O0)- i sopropyl

Compoun
Ar Y A’ d Ar6 Y A’
H,N \;N /I
X N
(m) ©\1 - CO A Y 1 W0 I
~0
o F °
\tN HN—4 | Q
w | O\g NEOME NIQ o
N
— N~
HZN—G H2N~</ /S
© N \@\1 F 0 (ss) H\@\/ F 0
N~o Z
H,N // N > I N
H,NT N
o “
\_-N >
H,NT N7 NN
(@ sz/ \©\1 F | NC(O)Me (uu) 2 i H 0
H,N
0
”Z\j F |[NCOM E Y N H 0
e
® O\i (w) >
Z O
HaN \NI SN F | NC(O)Me HZN_<\N‘ H 0
| "™ LA (wiw) Nz
AN
7
NN~ F | NC(OMe Sl s H 0
® )§N \ 4 (xx) S H
H2N N N
N=
8 - HZN‘«/ N
| 3 N A
W w4 o F I ) I /jY o
N
Z
, S == > l N
$ cd
) o N, \ N/ F 0 (2) H,NT N o\/{/ F NC(O)Et
Z
) H 0 S H 0
W) | P o (aaa) | ™ o{,
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(h) H2ZN N/ F NC(O)Et (o00) H2ZN N ' F NC(O0) -
cyclopro- PYl (0 HZN F NC(O0)- isopropyl . (P11) / N
WOR2009/0792NC(O0) Et (j) H2ZN F NC(0)Me (qgq) / Ne@#/BR208/076731
F NC(0)- isopropyl (k) H2ZN F NC(O)Me (rr) H2ZN F
NC(Q)Et (1) H2N
Compoun
Ar Y A q Ar6 Y A
N _<S§N
\
®) HZN#N*Qﬁ Hi1 © (bbb) N’\\[ L F | NC(O)Et
N
i
7 \ S HyN \/‘\\(N
= H 0 N N H 0
/]
™ |\ 3/}" (cee) |N%{
y =
sl s H | NC(OM S H |NCOM
(2) H,NT SN © ddd 2 / ©
2 N|\/>/§ (ddd) 0
N<
v ] A
(aa) F 0 (eee) =N N H 0
H,N
]
H 0]
L) | NS
i oﬁ
]
H [ NC(O)Me
(cc) N SN
i oﬁ
aze
H,N
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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H NC(O)Et (SS) ------ H2N [it F NC(O)Et a $
(m) - H2M H NC(O)Me  (tt) ..... - H2N F
WO0)p759%23 opr opyl ci IV WO PCT/US2008/076731
2009/ 075923PCT/ US2008/ 076731 Ar Y A Ar
Ar Y A' Ar Y A'
&
F | Nco)Et - )~©\g F | NcoMe
(a) (hh) e
74 \ S,
F | NC(OMe . - F | NC(O)Me
®) i | o
NC(O)- N~
©) F isopropy! an HZN’L\N \ N/ | F |NC(O)Me
I =~
(d) F NC(O)Me (kk) HZN‘(’;/ \ N/ ; H NC(O)Me
/ S
AN 2~ \ NC(O)-
(e) F NC(O)Et (11) 2 N \ N/ = F isopropyl
F | NCO)- 4 4| F | NCoE
() propyl (mm) =y \ / (O)Et
H,N N
v
NC(O)- \ NC(O)-
(g F cyclopro-pyl (nn) . =N \SWN/%' F isopropyl
a NC(O)-
F NC(O)Et - / ?’5 F cyclopro-
(h) (00) | /SN \ST oyl
4 N
| NC(O)- f b~
(1) F | isopropyl (pp) =N\ 4 F | NCO=
HN N
f \ NC(O)-
(J) F NC(O)Me (qq) N \N \ N/ F isopropyl
7\
N ~
N o
HZN@ H | NC(O)Et HN S : F | NC(O)Et
(I OY (s9) zc. ©
HN N 3
m| N H | NCOMe N S Q | & | Nco)
) (tt) CI isopropyl
F
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Y A (n) H2N (101 F NC(O)Me (uu) / H2N F NC(O0) Et
(o) H2ZNJN N / F sopropyl (vv) i1 2--0, H2N - NNAr
WO DBY07Y5923 sopropyl (P) HZN | v isopropyl (»ed/us®moedo76731

H2N1) NN H NC(O)Et (c1) HN, \ C HNGO0)Me (xx) HN

210 F NOLOYEt—{(F}—HAN— 110G F NGO} Mo
o VAV L= Y Ao S AoTE Y Ix
HZN—<\N\’L 7\ _s
) \Q\i FINCOMe | |y | s | F | NCOE
2
F
HZN’@ N L | NCo)- 7\ \0]\ e | Ne©o)-
(0) ) P isopropyl (V) N =N N isopropyl
2
HzN’<\\,L NC(0)- >y
N A N\ /%
(p) \(N)\/ F isopropyl (ww) HANT N N H | NC(O)Et
HZN@ HZN[ Z
@ Q H [NCOMe| | (o) N #| F | NC(O)Et
cl
HZN@ oL /S
® \Q\i Fo[NCOMe| | 4y [ ﬂ H | NC(O)Et
cl
£ :
H2N N\ ~N NC(O)' HoN N
N G4
(s) OY H isopropyl (zz) 5| F | NC(OE
! NC(0)- J@! (Vs NC(0)OM
N F |. HN™ N s| F
®) isopropyl (aaa) N e
-~ S
HZN/<\N\’L = HZN_<\N | S
N N
i) NC(0)- 2
) F | cyclopro- 116 | n” SN2~ F | NC(O)Me
pyl oﬁ
) NC(0)- 7N
Q
(w | "N NN |: F | cyclopro- (ddd) HZN’L\N%Q\; F | NC(O)Et
) N pyl
H2N’<\j 7\ \S |
. N D\‘/ F | NCOOMe | | (cee) = N F | NC(O)Me
F N
4 SN N
=\ /= F | NC(O)Me rlzrl‘L\rq>"<\:/>~;e F | NC(O)Et
) s AN\ 4 (tt)
H,N" N N
s—N
7' N0 s NC(0)-
- HoN \ ©)
(z) HN N SJ\/ F | NC(OMe (ggg) | > " noF|F isopropyl
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(yy ) H2N 104 H NC(O)Et (s) H2N " LT isopropyl
(zz) S H2N* F NC(O)Et (t) H2N-.. | NIO)-
wo s@poopyd v (aaa) , HZN. F NC(0)OM e (u) H2Ne@u/18200$/076731
NC(O)Et H NI (bbb) F NC(O)Et (v) H2N F NC(O0)-
cyelopro—pyl— 116+ HONN{ R NGOV Me
J | d Al'luj J Al J ~\ M Ar Y Al
= 2~
HZN’QN'” NC(0)- /(\I
(a)'a ‘Q\’ H iSOpI‘Opyl (hhh) HoN N)\NW}E F NC(O)Et
F
= S
H2N’<\j\1 <,) HzN"</\/ N
(bb N F |NCOMe| | i) N )N\ F | NC(O)Et
) PN
] NC(0)- il 3y
(el mnw | ) F isopropyl (i) O \j\ F | NC(O)Et
) N,)}, propy N
(dd HZN_(/N\/S X g
F | NC(OM X F | NC(O)Et
) IN/ (OMe || (kkk) | HN" N \?—é (0)
2 N
(ce = F | NC(O)Me 1l = W F | NC(O)Et
) N’ N \ (1) N
2 N HoN
74 N | T\ 2 -
(ff) -~ \ \ L F NC(O)MG (mm HzN/EN/ \ N/ $ F NC(dO)Et
N N W m) s
S
N | S’\\\)\<
(g2 NS F | NCOOMe | | () =\ \1 F | NC(O)Et
) P H,N N >

32. A compound according to claim 18 represented by formula (XVT)

Ar

Rp

(4

(o)

<"

Y A
O\JH.c" \N/
ol N o /
\“I "o,
e e o

(XVI)

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
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(W) HN F cyclopro- pyl (ddd) H2rr4N\ * F NC(O0) Et
(x) F H2ZN NC(0) Me (eee) F NC(O0)Me - H2N
WOoR9/0792NC(0) Me (fff) SITN. _ HZN'N F NC(0) Et PCT/US2008/076731

N N H o) HNT SN SN H 0]
A NI P F ’ l /
N~-o N*o
HN— N H2N-<
B .| F| © G H| O
s—N — H2N—<\
C HZN,L\N‘ L= H 0 it H| O
%
| \ NC(0)
D HZN% H 0 I HZN’k\N \N/ E | g
0

NC(O)M

N
E =N N F 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 I 0
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(Z2) H2ZN/ F NC(O)Me (ggo s-N H2N IN\ F isopropyl

_ WD 2009/ 075923PCT/ US2008/ 076731 Ar Y A
w@eo0yoA923aa ) - H2ZN T4 " pyl (hhh) isopro HXI/BS2008/076731

NC(O)Et (bb ) H2NN F NC(O)Me (iii) H2ZN N F NC(O0) Et

(cc )

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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H2NNFNC(O) i sopropyl (iii) HZNN s F NC(0)Et (dd )

H2N F NC(0) M2 (kkk) H2NI i F NC(O)Et (ee ) H2N F
wWOR{00pie23 F NC(0) Et H2N\ (ff) /..... PCT/BRI0$7076731

NC(O)Me (mmmn) 11-Cl--; 112NNN F NC(O0)Et - c15 (gg )
H2N-4s | F NC( )

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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(nnn) H2NNk, F NC(O)Et 32. A conpound according to

claim 18 represented by formula (XVI) (XVI) as wel |
w@goophzvemnceuti cal |y acceptabl e salts, esters BemUS2008/076731

prodrugs thereof where Rp is 5 H Ar, Y and A are

sel ected fromthe group consjstjng of: Conpound Ar Y
A Confbd Hgafmac@“%@ﬁy GET@%/SB 5@?@@@1‘9%‘8@8‘7%76731
AHN.., N../ HO FHN" NHOBN-.0HNFO G

NN.OHN4 ,.. N... HOCS-41 .4... HZNNHO HO
H2 M. FheocompaRnd pif Olaih 26-haking 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...",. NF NC(0) Et E F NC(0O)M e [\ _ H2N
33. The conpound of C aim 26 having the structure

wo@roog/opeay maceuti cal |y acceptabl e salt, ester BPCT/US2008/076731

5

10

15

20

25

prodrug thereof thereof 34. The conpound of C aim 26
having the structuge or a pharnmaceutically acceptable
salt thereof 35. e compound of O aim 26 having the
structure or a ph¥r tically acceptable salt

t hereof 36. The conpo f C@im26 having the
structure H N or a phariac uw Iy acceptable salt,
ester or prodrug thereof. Qihhthe cQnpound of C aim 26
having the structure or g irgraceldti cal |y
acceptabl e salt thereof HOy e, ound of C aim
26 having the structure * atmhcelitical ly

a a, poal
accept abl e salt thereof. 399 e @msound of Claim 26
ceutically acceptable

having the structure or g

salt, ester or prodrug thereaf. 40. The conpound of
Cl aim 26 having the structure 5 or a

phar maceutical ly acceptable salt thereof. 41. The
conpoungy @bhéehRttREIN @é@e?ﬁbfe@ﬁltﬁefsfefl&tﬁ#&ﬁug h&lesr. a
pharmaceutically acceptable salt, ester or prodrug
t her eof

43. 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 Claims 26 or 43.

44. A pharmaceutical composition comprising a therapeutically effective amount of
a compound of Claims 26 or 43 or a pharmaceutically acceptable salt, ester or

prodrug thereof, in combination with a pharmaceutically acceptable carrier.

45. 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 44.

46. 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 45.

47. 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 45.
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42. The conpound having the structure or a
pharmaceutically acceptable salt, ester or prodrug
WO b@petio23 543. A method for treati nd)oé.l@b%‘b't“@f‘i--mT/Uszoos/mmslIS)

infection in a subject in need of such treatnent,
conprising admnistering to said subject a
therapeutically effective anbunt of a conpound
according to Clainms 26 or 43. 44. A pharmaceutica
conposition conprising a therapeutically effective
anmount of a conpound of Clains 26 or 43 or a
phar maceutically acceptable salt, ester or 10prodrug
thereof, in conmbination with a pharmaceutically
acceptable carrier. 45 A nmethod for treating a
bacterial infection in a subject, conprising
adm nistering to said subject a therapeutically
ef fective anount of a pharmaceutical conposition
according to C ai m44. 46. A nethod for treating
cystic fibrosis in a subject, conprising adm nistering
to said subject a therapeutically effective anount of
a pharmaceutical conposition according to C ai m45.
47. A nethod for treating an inflanmatory disorder in
a subject, conprising admnistering to said subject a
therapeutically effective anount of a pharnmaceutica
conmposition according to Claim45. 25 PAGE
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