4 April 2006 WO 03/095466 PCT/ US03/14914 6,11 Bicyclic Erythronycin
Derivatives TECHNI CAL FIELD 5 The present invention relates to novel4 April 2006
sem synt hetic macrolides having antibacterial activity and useful in the
treatnment and prevention of bacterial infections. Mre particularly, the
i nvention webedi@s4sto 6, 11- 3-carbon bridged erythrontyi n derwvstissaes,
conpositions containing such conpounds and net hods for using the sane, as
wel | as processes fpor i NQ 4.S cQmounds. D OF THE

| NVENTI ON Er yt hr omﬁi@mﬂchﬁi‘fﬁf‘m{ﬁ o) \/ (E) as
illustrated below, | _|I M2 ErythronmycinRaRb A-OHCH3 B-HCH3 CGOH4+H D-HH 15
are wel | -known and potent antibacterial agents, used widely to treat and
prevent bacterial infection. AspgegNICcaimagErpnti bacterials, however,
bacterial strains having resistance or 1insufficient susceptibility to
erythromyci n have been identified. A so, erythronycin A has only weak
activigy agal Rgf sémm&%'rﬁlgtepﬁn%gél' BrnisTRRGRIR ol db4 edyfrgl BuiBacke@lit | NUI Ng
need to 20 identify new erythronycin 3er| vVative conpounds whi ch possess

i npr oved atvithandtusefubin thegtrsatment gnd pagnestiontefbecteda infertivantMate pegiculgdysel opi ng
resi stanag,  WOLER AASSESSLILDERARS B G AMNARARLL IR 8 ChhgbltionsOr whi ch
possess unexpected selectivity agal fist target m croorgani Sns.

Cons equentohtajnimgsveh cerspaundsemtl ingesttods for hsivgthosaparedeld heprioeesbesderrmakang ves of
eryt hrorryciﬂl in apn attenpt to obtain anal ogs having nodified or inproved
profiles OFPSHIRWISic activity. 25 Kashimura et al. have discl osed

6- O nat hyl eryt hromycin derivatives having a tricyclic basic nucl ear

structure in European mpbiA@éQBL%Q&%HWMSQ Novenber 11, 4 April

2006

Erythromyecins A through D, represented by formula (E) as illustrated below,

Erythromycin Ra RP
A -OH -CH3
B -H -CH3
C -OH -H
D -H -H

15 _
are well-known and potent antibacterial agents, used widely to treat and prevent bacterial
infection. As with other antibacterials, however, bacterial strains having resistance or
insufficient susceptibility to erythromycin have been identified. Also, erythromycin A has
only weak activity against Gram-negative bacteria. Therefore, there is a continuing need to

20  identify new erythromycin derivative compounds which possess improved antibacterial
activity, which have less potential for developing resistance, which possess the desired Gram-
negative activity, or which possess unexpected selectivity against target microorganisms.
Consequently, numerous investigators have prepared chemical derivatives of erythromycin in
an attempt to obtain analogs having modified or improved profiles of antibiotic activity.

25 Kashimura et al. have disclosed 6-O-methylerythromycin derivatives having a

tricyclic basic nuclear structure in European Application 559896, published November 11,



WO 03/ 095466 PCT/ US03/ 14914 1991. Al so, Asaka et al. have disclosed .

5- O desosmi nyl eryt hronol i de derivatives containing a tricyclic carBhiarib2006
structure in PCT Application WO 93/21200, published April 22, 1992.

Recently erythronycin derivatives containing a variety of substituents at
the 6-0 powvdoi/@schave been disclosed in U S. patent NosprCcHUBBaA4H49,

6, 075,011 and 6,420,555 131 as 5 well as PCT Applications WO 00/ 78773 and

WO 03/ 02 ) r . Ly, , ; g
439, A'I:SE, AQ&F BPJ1EhavBisBbsed3lo d@ﬁ!@lﬁgﬁéﬁ%’opﬁﬁe%_EIY\talﬁﬁn%rB‘?ﬁiails}éng chem

derivatives wth aryl groups tethered to osition in

44, pp 41BTicyclsEabOAE pruGuKMPET Gppiiston WOEKN?IGR0, toblivhed poekEhi99%avent i on
provi des 2 NOYGerfhyd¥inBiny b ervi0td &9@&@%&@@%&&3& nERTRAHEY t hat
al” actrvity. t he

possess anti bacter n-one aspect o 6resent I nvention

t her e ar epaditios hasdgemdivabseh in Ugepatent Nokrpiopidh, 6,850 d andie,42BpI5dkesst ed by
formula | i tr.ated ] [ TB,C ically
acceptf’gbl %ggéfl litdsrlu R@fcg?%nsgﬁ(é%}g{?%ﬁrguaé g Ma?ﬁ\%dg r6 glgur# h%ﬁ?@agg?%b‘?gﬁdd v? rom a)
-OH, b) -deRfribenbriromRRin derbvatived movhyary ieodupe tetlregpddgo twis-6 positionRh J. Mivbre Rt i s

i ndependept | el e d f 25 (1) aryl; (2) substituted aryl; (3)

het er oar ﬁ,e”én‘@’?ﬁﬁ u‘&}éﬁ?ﬁ%ﬂed heteroaryl; 2 4 April 2006 WO 03/ 095466
PCT/US03/ 14914 d) -OR, where R is as previously defined; e) -R2, where
R2 i's selected from SUMMARY OF THE INVENTION

10
The present invention provides a novel class of C6-C11 bridged erythromycin
compounds that possess antibacterial activity.
In one aspect of the present invention there are disclosed novel bridged erythromycin
compounds represented by formula I as illustrated below:
15

X§ 2 W

Uy

as well as its pharmaceutically acceptable salts, esters and prodrugs,
20 wherein
A is selected from:
a) -OH;
b) -OR,, where R; is a hydroxy protecting group;
¢) -R; where R;is independently selected from:
25 (1) aryl;
(2) substituted aryl;
(3) heteroaryl; and
(4) substituted heteroaryl;



(1) hydrogen; (2) halogen; 5 (3) Cl1=Cl2 al kyl optionally containing O, 1

2, or 3 heteroatons selected from0, S or N, optionally substitutedApfif 3006
one or nore substituents selected from hal ogen, aryl, substituted aryl,

het eroaryl, and substituted heteroaryl; (4) C2-C 2 al kenyl optionally

cont ai ni ng WO odges&s or 3 heteroatons selected fromO, Srangsd/i4mptionally
substituted with one or nore substituents selected from 10 hal ogen, aryl,

substituted ar |Joﬁ}e&ﬁén?ﬁ{%élaspn%wagswgé‘f{dgﬁ;u" ed heteroaryl; and (5) C2-C, 2

al kynyl optionally tontal ning r 3 heteroatons selected fromO, S
and N, optiona)|jR:subest Riwtselebtedi frdinione or nore substituents selected from
hal ogen, aryl, SQQ%E%&J éned aryl, heteroaryl, and substituted heteroaryl; f)
-OR2, where R2 i87i egehdently previ ously defined; 15 g) -S(O R11l, where n
= 0, 1 or 2, and(ZRhalegen;ndependently hydrogen, R, or R2, where R and R2

are, 25 o ous el gt Mot o, %3 Rl aBp BB S
-NHS( O) 2Ru, wher e r I, ogtioasllysubstinaedsivith orefdrmestle subtitkgntNidlbéfad rommher e R14
o T LRSIl S o 1 S LR O e ane
hydrogen; 25 Db) (49 @yicgs diksily] optibndlidlcogiaifing®) 1,206k 3 Boteroifoms wWheked R O3 as
previously defined; f) -R2, where R2 is. as previously defined; and 30 g)
-ORp, where Rp is _§s'm5%9Ptmglﬂvua@$tvtﬁ%mth BRORAi TREE St é@l%%%@difgﬂnhm ogen,
-OH, 5 -ORP, A i falRderQhryRRubsBtutedlabyd maatdava] ahd stbstifibdbhetcnde; d@get her with
the carbon atomto which they are attached are selected from
(5) C-Cizalkynyl optionally containing 0, 1, 2, or 3 heteroatoms selected from O,
$ and N, optionally substituted with one or more substituents selected from
halogen, aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
f) -OR; where R; is independently previously defined;
15 g) -S(O).R,;, wheren=0, 1 or 2, and Ry, is independently hydrogen, R; or Ra,
where Ri and R, are as previously defined;
h) -NHC(O)R;;, where Ry, is as previously defined;
i) -NHC(O)NHR,;, where Ry is as previously defined;
i) -NHS(O);R.1, where R, is as previously defined;
20 k) NR4R;s, where Ry4 and Ry5 are each independently Ry, where Ry, is as
previously defined; and
1) -NHRj, where Rj is an amino protecting group;
B is selected from:
a) hydroge;a;
25 b) deuterium;
c) halogen ;
d) -OH;
e) -R;, where R is as previously defined,
f) -Ra, where R; is as previously defined; and
30 g) -OR,, where R; is as previously defined, provided that when B is halogen, -OH, or
-OR,, Ais Ry or Ry;
or alternatively, A and B taken together with the carbon atom to which they are attached are

selected from:




3 4 April 2006 WO 03/095466 PCT/US03/14914 a) C=C b) C(OR2)2, where R2 is
as previously defined; c¢) C(SR2)2, where R2 is as previously definedApd} 2006
C(OR12) (OR13), where R12 and R13 are independently Cl-C6 al kyl or taken 5
together are -(CH2)m, where in = 2 or 3; e) C(SR12) (SR13), where R12,

R13, and i nwaov®ossmeprevi ously defined; f) C=CHRL1l, wher ecRbtoig9as
previously defined; g0 C=NORll, where R11 is as previously defined; h)
CzN-OArI-MAra% ereln 10 (1) -Arl- is R31, where R31 is independently
selected from ?a) -R1, where Rl is as previously defined; (b) -Cl-Cl2

al kyl opti onalb)ycmﬂﬁwhbmglzﬁsaSJPreV.i_’Oqurdegnddet eroatons selected from 0, S

or N, opti onalé)ycisq?? bé%%ﬁg v%%ﬂh%rag QL LRy e substituents sel ected from

hal ogen, aryl eteroaryl, and substituted heteroaryl; 15
(c) -C2-C12 al dgeﬁ;ﬁDRQp(ﬂRmaWhgtc R@mdmmnaqpeﬂdenﬂy Co+Csilkyd betloat ons

sel ect ed fromO S, and N(&#)E‘HIO alln%/ tltuted with one or nore
substituents selo8EPEdS T "I’B’B ’substitut ed aryl, heteroaryl,

and substitutef csrRI9Y ggggr\wem IQE thnd%gagér@‘l,&jé@ydeﬁ%| onal | y containing

0O, 1, 2, or 3 heteroatoms sel ected N, optionally substituted
with one or nddeCstHRui WheraiRe: is seprevipesdy dafiadihal ogen, aryl, substituted

oYL et ol ek Rl pickapak (2) DM (o Sbsent or
sel ected froml, CSNdB - Ay — Mz, Wherem
10 (1) —Ar—is Ra1, where Ry is mdependcnt]y selected from:
(a) —R;, where R is as previously defined;
(b) —C;-C2 alkyl optionally containing 0, 1, 2, or 3 heteroatoms selected from
0, S or N, optionally substituted with one or more substituents selected
from halogen, aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
15 (c) ~C3-C2 alkenyl optionally containing 0, 1, 2, or 3 heteroatoms selected
from O, S and N, optionally substituted with one or more substituents
selected from halogen, aryl, substituted aryl, heteroaryl, and substituted
heteroaryi; or
(d) —C»-C,z alkyny! optionally containing 0, 1, 2, or 3 heteroatoms selected
20 from O, S and N, optionally substituted with one or more substituents
selected from halogen, aryl, substituted aryl, heteroaryl, and substituted
heteroaryl;
(2) —M- is absent or selected from:
(a) —C;-Cy, alkyl optionally containing:
25 1. 0-3 heteroatoms selected from O, S or N; and
2. 0-3 groups selected from —C=N—, —-N=N- or C(O);
(b) —C3-C,;2 alkenyl optionally containing:
1. 0-3 heteroatoms selected from O, S or N; and
2. 0-3 groups selected from —C=N—, -N=N-, or C(O);
30 (c) —C,-Cy2 alkynyl optionally containing;
1. 0-3 heteroatoms selected from O, S or N; and
2. 0-3 groups selected from —C=N—, -N=N-, or C(O);
(d) substituted aryl;



2. 0-3 groups selected from-C=N-, -N=N- or C(O; (b) -C2-C12 al kenyl
optionally containing: 1. 0-3 heteroatons selected fromO0, S or N, ahdp#l2006
0-3 groups selected from-C=N, -N=N-, or C(O; (c) -C2-Cl2 al kynyl
optionally containing; 1. 0-3 heteroatons selected fromO0O, S or N and 2.
0-3 groups webhawsgd from-C=N-, -N=N-, or C(O; (d) substiusizadaryl; 4 4
April 2006 WO 03/095466 PCT/ US03/14914 (e) substituted heteroaryl; or (f)

substituted heterocycl oal - and (3) -Ar2 is selected from 5(a) aryl; (b)
substituted aryl : 3%5“&%1‘@%‘%8?%{?@%?‘)0 (d) substituted heteroaryl: :
])C=NNHRI I, wher e R),substitasd hst@uiyaloalkyl; def i ned; C=NNHC(O RI 1, where R, is

as previously defjned;. 10k —~NNHC( O) NHR11, where RI, is as previously
defined; 1) &NN%C&Q‘F{F%?QEW%%‘ R, is as previously defined; nm C=NNHR3,
where R3 is as pre\(;)odgly defined; n) C=NR11l, where Rl1l is as previously
defined; or 0) C=N-N= Rll, where R11 is as previously defined; 15one of X
and Y §s hydrogen &pcsubsiduted figk i s sel ected from a) hydrogen; b)

deuterium c¢) - C]—I;(C)q)etﬁ%; ofMhere Rp is as previously defined,
(d) substituted heteroaryl;
i) C=NNHR,,, where R, is as previously defined;
j) C=NNHC({O)R;,, where Ry, is as previously defined;
10 9] C:NNHC(O)NHRH, where R; is as previously defined;
1) C=NNHS(O):R;1, where Ry; is as previously defined;
m) C=NNHR3, where Rj is as previously defined;
n) C=NR;;, where Ry, is as previously defined; or
0) C=N-N=CHR,;, where Ry; is as previously defined;
15 oneof X and Y is hydrogen and the other is selected from:
a} hydrogen;
b) deuterium;
c) —OH;
d) -OR,;, where R;, is as previously defined;
20 e) -NR4Rs, where Ry and Rs are cach independently selected from:
(1) hydrogen;
(2) C;-Cy7 alkyl, optionally substituted with one or more substituents selected
from halogen, aryl, substituted aryl, heteroaryl and substituted heteroaryl; or
(3) R, and Rs, taken together with the nitrogen atom to which they are attached
25 form a 3-10 membered heteroalkyl ring containing 0-2 additional hetero atoms
selected from O, §, and N; or
alternatively, X and Y taken together with the carbon atom to which they are attached are
selected from:
ay C=0;
30 b) C=N-Q, wherein Q is selected from:
(1) Ry, where Ry is as previously defined;
(2) amino protecting group;

(3) C(O)Ry,, where Ry is as previously defined; or



20 e) -NR4R5, where R4 and R5 are each independently selected from (1)
hydrogen; (2) Cl-Cl12 alkyl, optionally substituted with one or nore 4 April 2006
substituents selected from halogen, aryl, substituted aryl, heteroaryl and
substituted heteroaryl; or (3) R4 and R5, taken together with the nitrogen
atom to whivetnodidsysare attached 25 forma 3-10 nmenbered ketesmahdy! ring
containing 0-2 additional hetero atons selected fromO, S, and N, or
alternatively, Y, : b i carbon atomto which they
are attached ar ﬁﬁg%ﬁegééﬁﬁsg@nﬁﬁa@%&%&%aE})Gm'c:zl\l-Q, wherein Qis selected
from (1) R11, whef® hRdogers as previously defined; (2) amino protecting
group; (3) C(ORI1,W igyas previously defined; or 5 4 April 2006
WO 03/ 095466 PCT/ U@%ﬁ@@gﬁd%) OR6, where R6 is independently sel ected
from (a) hydrogeKs) -CHOCTHDNCEHYIRGCHS as peyiousHRGIEHL O) aCH3, where n is

as previously defined; -CLl-C12 al kvl.. opti.onal | u itute Lt h one
or m)r% substi tuentr@ gé#dé%ﬂnévg OPgP%Wg%meegu‘g PR éé’%eaér@%tl,m%%stsglre %\%éyl and
substitut ed het er oar yfkom ), sitdtiiled agyl CHeteadarylland subkdituEf @ptero@iyd;C12 al kyl; (9)

C(O-C3-C12 cycl oal yé}; (h O)-R11, where R11 is as previously defined,
or (i) -Si(Ra)(Rb) GJF(QC 3@%@%#’%, Rb and R, are each independently

sel ected (f) C(0)- Ci-Cyz alkyl;
(g) C(0)-C5-C,2 cycloalkyl;
10 ‘(h) C(0)-Ry1, where Ry, is as previously defined; or

() -Si(R)(Rp)R,), wherein Ry, Ry, and R, are each independently selected
from C;-C;; alkyl, aryl, and substituted aryl; or
(5) O-C(R7)(Rg)-O-Rs, where Rg is as previously defined, provided that R is not
C(0)- C1-Cy; alkyl, C(0)-C3-C2 cycloalkyl, or C(O)-R,, and Ry and Ry taken
15 together with the carbon atom to which they are attached form a C3-Cj2
cycloalkyl group or each independently is selected from:

1. hydrogen; or

2. Cy-Cy alkyl;
L is selected from:
20 b) —CHs;
¢) —CH,CHs;

d) —CH(CH)CHs;
e) C;-Cgalkyl, optionally substituted with one or more substituents selected from
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
25 - f) C;-Cealkenyl, optionally substituted with one or more substituents selected from
aryl, substituted aryl, heteroaryl, and substituted heteroaryl; or
g) C3-Csalkynyl, optionally substituted with one or more substituents selected from
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
W is —=NR 4R35, where Rys and Rys are each independently selected from:
30 a} hydrogen;
b} C,-C; alkyl, optionally substituted with one or more substituents selected from

halogen, aryl, substituted aryl, heteroaryl and substituted heteroaryl;



from Cl-Cl2 al kyl, aryl, and substituted aryl; or (5 OC(R7)(R5) -0 R6,
where R6 is as previously defined, provided that R6 is not C(O - Cu &SpiEl 2006
al kyl, C(O-C3-C12 cycloalkyl, or C(O-Rl, and R7 and R8 taken together
with the carbon atomto which they are attached forma C3-Cl2 cycl oal kyl
group or eaetoimespendently is selected from 1. hydrogencT/@s03/12014 C1- C12
alkyl; L is selected from 20 b) -CH3; c) -CH2CH3; d) -CH(OH) CH3; e) Cl1-C6

al kyl, optionall ubstituted wth on r. e j d from
oyl sobst 1t a0 ebieGrapieh etaliondly| oo Lol Blettr MBS MBS BRI SR VO
al kenyl , opti onahdiyres, o} substiteted wiyl, heterverybandsobstingerblstieroarglnt s sel ected from

aryl, substituge ry etero |, .and, substituted heteroaryl. .or g) C2-C6
al kynyl, opti dﬁae?‘glzsahggh?Qﬁogawﬁupﬁmrb}ﬁ%wﬁgO?Fot?rémgﬁ%ugtgtiltfl Snegedgcel?ré)g? ed from
aryl, substitut eghlades] arylh&ibsifrarad sy, haedasUbaisubdtitaed edrearglaoy | ; Wi s
-NR14R15, where R15 and R15 are each inde&%ndently s?.lntﬁct ed frﬁ%}rf 30 a)
hydrogen: b) - Rmand Rysyfakensggqthss siith heapigegen alomdlg whighingase gifachgsd fgrm
substituents sel ggdi&dcylcloaneyl %ﬁii@g@m .aryl, substituted aryl, heteroaryl and
substituted heteroaryl; 6 4 ril 2006 WD 03/095466 PCT/ US03/ 14914 c)

C2- C12 al%isfplectedfiembnal |y substituted with one or nore substituents

sel ected from(a%g;,(g B, aryl, substituted aryl, heteroaryl and substituted
het eroaryl ; d) -CI2 al kynyl, optionally substituted with one or nore
substituents dble@Hed from hal ogen, aryl, substituted aryl, heteroaryl and

i Trohbn at omib R B e AR et er ooyl oal kyl oyel i c
nmoi ety; Z is dd} eORadwhareh; is as previously defined;
(e) —OC(O)R;;, where Ry, is as previously defined,
(f) -OC(O)NHR;1, where Ry is as previously defined;
{g) =S(O),R )1, where n and Ry; are as previously defined; or
15 th) —

§ —Ou,

R3" , where
i. Rs”is hydrogen or methyl; and
ii. where one of J or G is hydrogen, the other is selected from:
1. hydrogen;
20 2. deuterium;
3. -OH;
4. -OR,, where R, is previously defined;
5. -OR,”, where R;” is hydrogen or R, where R, is as previously
defined; or
25 6. —NR4Rs, where R4 and Ry is as previously defined; or
ifi. in the alternative, J and G are taken together with the carbon atom to
which they are attached to form a group selected from:
1. C=0;
2. C=N-Q, wherein Q is as previously defined; and

30 Ry’ is hydrogen or Ry, where Ry, is as previously defined.




(a) hydrogen; (b) -OH 10 (c) -ORP, where RP is as previously defined,

(d) -OR,,, where R11 is as previously defined; (e) -OC(OR,,, where RAprii 3006
as previously defined; (f) -OC(ONHR,,, where R, is as previously defined;
(g9) -S(O" R,, where n and R' are as previously defined; or 15 (h)
-0,,,,...,Gvdesmosabere i. R3" is hydrogen or methyl; ande¢i/useshésnie one of J
or Gis hydrogen, the other is selected from 1. hydrogen; 20 2.

deuterium 3. -OH, 4. -ORp, where Rp is previously defined; 5. -0OR4",

where R4" is hydrogen or Rp, where Rp is as previously defined; or 25 6.

- NRARS, wher e Iirdnaalied embodimestf [he @rdsats $ivgntitefthere die disclobéd phaimmctitzal

alternative, J.and G are taken together.with the carbon atomto ich the
are attaciRBROPROSSPIPHSBE %g‘ﬁmg%’l“é%fye%t%ﬁv&ﬂmﬁt ay C%PO&‘%\S@E B\ﬁsee\rﬁgi n Qi sy
D Vi oUSl y o mea Aot L PB005 ey 031 090406 LT L3, L49TA | n_ anot h
revi ous efi ned, [i 3 . I n anot her

b b od ror ot eespes SHAE Imean Ae e hth 6F HR DB PUEPEER HRAPRREEL | cal
conposi t iQﬁﬁcﬁﬂﬂ{)sfajcﬁﬂﬁaﬁna%eﬁtf&@lro@ﬁ%yéiﬁ&ﬁl k¥t catiersvmd arehods oDformilyticonpound
of the present invention in conbination with a pharmaceutically acceptable
carrier o¥e@dsedisglessd. 1 n yet 5 another enbodinent of the invention are

nmet hods of treating antibacterial infections in a

In a further aspect of the present invention there are provided processes for the
10 preparation of 6,11-3C-bridged erythromycin derivatives of formula (I) via any synthetic

route delineated herein.

DETAILED DESCRIPTION OF THE INVENTION

15 A first embodiment of the present invention is a compound of formula I as defined
herein, or its pharmaceutically acceptable salt, ester, or prodrug.

Representative subgenera of the present invention are:

20 A compound according to claim I, which is represented by formula II:
T Ry
N -~ 0%

..,,,"O

(I
where A, B, Q, R,’, W, and Z are as previously defined;

A compound according to claim 1, which is represented by formula II1:



subj ect with said pharmaceutical conpositions. Suitable carriers and
met hods of fornulation are also disclosed. In a further aspect of thapril 2006
present invention there are provided processes for the 10 preparation of
6, 11- 3C-bridged erythronycin derivatives of fornula (1) via any synthetic
route del i veabz®@sdser ei n. DETAI LED DESCRI PTI ON OF THE | NVENFuS#N/1d@4 A first
enbodi nent of the present invention is a conpound of fornula |I as defined
herein, or its pharnaceuticallé acceptabl g salt, ester, or prodrug.
Represent ati ve subgenera of thg prdsent if¥enlNion are: 20 A conpound
according to claim1, which ish ented,bylformila I1: R WN N py
(1) where A, BB Q R, W amg]|Z arlesas previgusly defined; A conpound
according to claim1, which is gt t rorula 111: 8 4 April 2006
WD 03/ 095466 PCT/ US03/ 14913@ ef@ AJO R2', and Z are as
previ ously defined; A conp °5 to claim1, which is represented
by formulalV: QR2, \N 5 § 4" ( where A, B, 0, R2', and R4" are
as previously defined; A conpountha ﬁﬁdﬁng to claiml1, which is
represented by fornmula V. Q/\ R \ NT16,,,",k

O

(1)
where A, B, Q, R;’, and Z are as previously defined;

A compound according to claim 1, which is répresented by formula IV:

5
(Iv)
where A, B, Q, Ry’, and Ry” are as previously defined,;
A compound according to claim 1, which is represented by formula V:
10 V)

where A, B, Q, and R,’ are as previously defined;

A compound according to claim 1, which is represented by formula VI:




10 0 (V) where A, B, Q and R2' are as previously defined; A conpound
according to claim1, which is represented by fornula VI: 9 4 April £2396il 206
03/ 095466 PCT/US03/14914 0 (W where Art, Are, M Q R2', W and Z are as
previ ously defined; A conpound according to claim11, which is represented
by formul avbb3nsdse QM 2' NI O1 NTs 10"~ 5 0 (Vi) prohessdels, Are, M
Q R2', and Z are as previously defined; A conmpound according to claim1,
which is represented by forrmula VIII 3A1%0 4 April 2006 WO 03/095466

PCT/ US03/ 14914 Ar2 M |

(VD
where Ary, Ar;, M, Q, Ry’, W, and Z are as previously defined;

A compound according to claim 1, which is represented by formula VII:

(VII)
where Ary, Ar;, M, Q, Ry, and Z are as previously defined;

A compound according to claim 1, which is represented by formula VIII;

10




At pR. \N2O0 (VW where Are, Ar2, M R2', and Z are as previously
defined; A conpound according to claim1l1, which is represented by fof Apkih2006
IX: 5 Ar2 Ml At , \ O/ 2 N(IX) where Art, Ar2, M Q R2', and R4"

are as previously defined; and A conpound according to claim1, which is
represent edviyy/fswaul a X2 11 4 April 2006 WO 03/ 095466 Peft/UsBa84d4914 O .

(X) where Art, Are, M Q and R2' are as previously defined. 5
Representative conpounds according tadhe invention are those sel ected

from 1) Compound of fornula IV: A ang B taken together with the carbon

atomto which they are attached = CCH2, Q= OH R2 is H and R4" = Ac; 2)
Compound of formula IV: A and B takemit oget t’@r with the carbon atomto
H 2

O

(VIID)
where Ary, Arz, M, Ry, and Z are as previously defined,;

A compound according to claim 1, which is represented by formula IX:

(IX)

where Ary, A, M, Q, Ry’, and R4 are as previously defined; and

A compound according to claim 1, which is represented by formula X:

11



which are attached = C=CH2, Q= H Rz = H and R4" = Ac; 10 3) Conpound of
formula V: A and B taken together with the carbon atomto which theyAprié2006
attached = CCCH2, Q= H, and R = H, 4) Conpound of fornula V. A and B
taken together with the carbon atomto which they are attached = CCH2, Q
= Ac, and REO0x094665) Conpound of fornula IV: A and B t akenusogesiher with
the carbon atomto 15 which they are attached = CCH2, Q = O CH20CH3, R2'
= H and R4" = Ac; 6) Conpound of fospula V: A and B taken together w th
the carbon atomto which they are atjached = C=CH2, Q = O CH2OCH3, and R2'
= H, 7) Compound-of fornmula I: A and l}g t aken together with the carbon atom
to which they are attached = C=CH2, 1and Y\t en together with the carbon
20 atomto which they are atta&ledg— NA(RZ’ N}CHZCHS Wis N(CH3)2, Zz =H
and R2' = H, 8) Conpound of fo | 2 taken together with the

X and Y taken together
with the carbon atomto which ¥ e attached = C=NAc, L = CH2CH3, Z =
OC(O (p- 25 nitrophenyl) and X } 006 WO 03/ 095466

PCT/ US03/ 14914 9) Conpound HO=f B taken together with the
carbon atomto which they ar€ = C=CH2, X and Y taken together
with the carbon atomto which |t e @Ht ached = C=NAc, L = CH2CH3, Wis
N(CH3)2, Z = OC(O[2-(N®2), 4-(CF3yPhemyl] and R2" = H, 5 10) Conpound of
formula I: A and B taken together th the carbon atomto which they are
attached = C=CH2, X and Y taken together with the carbon " atomto which
they are attached = C=NAc, L = cH2CH3XWis N(CH3)2, Z =

OC( O) CH2( p- metypxy RACAY! n :;.‘@elm nd of formula IV: A and B
t aken toget her w t‘ﬁﬂt&hﬂeg ﬂéa? %rc\l%t %r%a{%re%%ﬂv\hl cﬁ&lt hey are attached = C=CH2,
Q= A, R = H and R4" = Ac;

5 Representative compounds according to the invention are those selected from:

1) Compound of formula IV: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q = OH, R, isH, and Ry =

2) Compound of formula IV: A and B taken together with the carbon atom to
which are attached = C=CH,, Q = H, R, =H, and Ry” = Ac;

10 3) Compound of formula V: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q=H, and Ry’ = H;

4) Comp.ound of formula V: A and B taken together with the carbon atom to
which they are attached = C=CH3, Q = Ac, and Ry’ = H;

5) Compound of formula IV: A and B taken together with the carbon atom to

15 which they are attached = C=CH,, Q = O-CH,OCHj3;, R’ = H, and R4” = Ac;

6) Compound of formula V: A and B taken together with the carbon atom to
which they are attached = C=CH;, Q@ = O-CH>OCH;, and Ry’ = H;

7) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH;, X and Y taken together with the carbon

20 atom to which they are attached = C=NAc, L = CH,CHj3;, W is N(CH3);,Z=H
and Ry’ = H;

8) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH2, X and Y taken together with the carbon
atom to which they are attached = C=NAc, L = CHyCH;, Z = OC(O)p-

25 nitrophenyl} and Ry’ = H;

12




12) Conmpound of fornula I: Conmpound of fornmula IV: A and B taken together
with the carbon atomto which they are attached = CGO Q = Ac, R2' =t ApridRd0é
R4" = Ac; 13) Conpound of fornmula IV: A and B taken together with the

carbon atomto 15 which they are attached = C=0Bz, Q = Ac, R = H, and

R4" = Ac;, MO oBompeund of fornmula IV: A and B taken togertewswiidi4t he

car bon atomto which they are attached = C=(3-quinolyl), Q= Ac, R = H,

and Ra" = Ac; 1%) EamReiHdoOfonhh At g Bﬁaﬁ’éﬁdtggetﬁékﬁigl bRag ﬁaﬁrat&httb the

car bon atomto WhICh they are attache en toget her
with the carbon 2®hishcheyt arevetipchiad F=heyCHr & and Yctakeh togathep with the , Wis

N(GH3) 2, Z = 4- acﬁ&ﬂf%ﬁtﬁﬂ@%%&%h@? GNAc, E@ cﬁo(?ﬁ%"é@% ﬁ(ca}t b 2= Lal: A

and B taken together w carbon atomto y are =
C=CH- qui nol i n- 3-yl OOKDHMNQ&)L&K@R)P}@Q}&] hmirRzi\FtHl the car bon atomto vvh| ch

t hey e attache N =

4- aceﬁ)xycl adi nof;bécg 8"%‘2‘ orfog;{%%%vnpouﬁ%%o?g? orrrr‘?ﬁl éﬁe:caﬁ’ognaéor% ' aken

together with the eaichaheyasethched whiCeCH], 3 yndaWetalednt agdiaa with the carbon

o e o e B ARG N B B 1 s
ey are attached = , = ) = H

&ﬁ) Eom::ound of foomqﬁogiﬂz(p-ﬁqemﬁﬂyplﬁeﬁ)&}d@ﬂre:@ﬁm h;ar V\”]h thetcar Eon atgmto

iC ey are ajtached = an aeno evvl e carbon

~atomto which th 8@8"%%@9@6‘“&%&6%‘“5& %F&Eﬂgﬁ SR “N(‘@%‘PZ“‘Z fa

and Ry = H 13 4 $Richhes0RbaMGaS QX456 PEI/RIS3, AP 18); Conpound of

formula I'V: A and B taken together wth the carbon atomto which they are

attached = c=cH2l% eﬁlyPund@ Zfopyyla fCompaund gf fprula LV: & andyBytakep ipssisn of

formul a V A and Bw'itﬁ'ﬁ?d’ba%ﬂ?ﬂ%%dﬁ?fo Mh&ﬂ”'th Ere%ﬁich@cﬂ @—@TQLOACVI? chh hey are
attached are C—CH-RhenyI, C, Compound of formula |:

A and B taken togeRWeTAfith the carbon atomto
13) Compound of formula IV: A and B taken together with the carbon atom to

15 which they are attached = C=0Bz, Q = Ac, R;’ = H, and R4" = Ac;
14) Compound of formula IV: A and B taken together with the carbon atom to
which they are attached = C=(3-quinolyl), Q = Ac, Ry’ = H, and R4” = Ac;
15) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH,, X and Y taken together with the carbon
20 atom fo which they are attached = C=0, L. = CH,CH3, W is N(CHs);, Z = 4~

acetoxycladinose and Ry’ = H;

16) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH-quinolin-3-yl, X and Y taken together with
the carbon atom to which they are attached = C=0, L = CH,CH;, W is

25 N(CH3),, Z = 4-acetoxycladinose and Ry’ = H;

17) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH-quinolin-3-yl, X and Y taken together with
the carbon atom to which they are attached = C=0, L. = CH5CH;, W is
N(CHs)2, Z=0H, and Ry’ = H;

30 18) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH,, X and Y taken together with the carbon
atom to which they are attached = C=0, L. = CH,CH3, W is N(CH3), Z = OH
and R, = H;

13



which they are attached = C=0O, X and Y taken together with the carbon atom
to which they are attached =C=NAc, L = CH2CH3, Wis N(CH3)2, Z = 4 April 2006
OCH2CH=CH( qui nol i n-3-yl), and R2' = H, 22) Conpound of forrmula |I: A and B
taken together with the carbon atomto 10 which they are attached =
C=CHCHCH- phweoymesdésand Y taken together with the carbonpeat@gsiiaehi ch they
are attached = C=NAc, L = CH2CH3, Wis NCH3)2, Z = OC(O-benzyl and RZ =

H, 23) Conpound p;gy,# ty atom
to which they a?éé dca(l)t ac @%ffon@"—%—id %—L&ngﬁn@ayl{e?g{%teg%w\%tgighﬁﬁ?rgégié@ﬁgr W th
15 the carbon atomwlnﬁhmycﬁheattﬁe‘}cda?@—%ﬂidwhﬂer@Hl\Rc =H, and BDEWB; Wi s
N(CH3)2, Z = O - d la |:

and B taken toge egrEJ %%?Iﬁy{‘ﬂh%)él? E‘QnAa om err?%e&g{?ﬁhj%a?%b%t %tgpéhtgd =
C=CH2, X and Y takeuhidhdg@ftdnfeattametdhrd@eCH@hmﬂ\QatAmnaﬂddizV\th:h they are

o R o, M AEhf, e MR LR S, 2

to which they are viidhahéyede atdahﬂaec_c& Aneld Y taldeetngdtieg etithethe tmrbdm dtére car bon
atomto which they are. attached CHZ 2,, Z =

4- oxi mecl adi nose aiy "%ZC%:&‘ a% %(?ﬁ‘ﬁglt}ﬁd of (%%ﬁﬂ’ I\S/!%(g;giidzB‘t aken
together with the mgomwmam M&[D,thRgeyHare attached are C=CH2, Q =
H, and RZ = R4"_= f mJIaI d of formJIaIV A
and B taken toge%@&lgmp\%“%dh"ft gg’“@é&b%‘n n‘Plfe(‘} 'i%‘?tl’ﬁﬁ g‘a‘?aéb(’&t"l%fet{%d =
C=CH210 Q = OH, R2' whidh theyadrél aftthed = A=CHEBICHLpA&I, NE AnE® REGH todehiRr RERSENt

I nvention relates to a nmethod for controlling a bacterial infectionin a

subj ect (e.g., mamif CARRRAeM tpgrhich, theygre attgghedrs SrNACohpT (CEhRgs W is
adm nistering to tNieHLUH LOC(@)- 1533531;1@9@;15 iogl |y effective amount of a

phar maceuti cal corrp05| ti1on described herein. The nethod incl udes
adni ni stering t o2kempawjdeett formpla Tudi prd B takes; tegathar oieith fhei weboasatom ta 4 4
April 2006 which they are attached = C=CHCHCH-phenyl, X and Y taken together with

15 the carbon atom to which they are attached = C=NAc, L = CH,;CHz, W is

N(CHjy),, Z = OC(O)YCH(2-pyridyl) and R, = H:

24) Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH;, X and Y taken together with the carbon
atom to which they are attached = C=NOH, L = CH,CH;, W is N(CH3);, Z =

20 4-oxocladinose and R, = H;

25)Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH,, X and Y taken together with the carbon
atom to which they are attached = C=NOH, L. = CH,CH3, W is N(CHj3),, Z =
4-oximecladinose and Rg' =H;

25 26) Compound of formula IV: A and B taken together with the carbon atom to
| which they are attached aré C=CH,, Q =OH, and R, = R;” =H; .

27) Compound of formula I: Compound of formula IV: A and B taken together
with the carbon atom to which they are attached = C=CH,, Q =OH, Ry’ = H,
and R4” = Ac.

30
In another aspect, the present invention relates to a method for controlling a bacterial
infection in a subject (e.g., mammal, human, horse, dog, cat, fish) comprising administering
to the subject a therapeutically effective amount of a pharmaceutical composition described

herein. The method includes administering to the subject (including a subject identified as in

14



WO 03/ 095466 PCT/ US03/ 14914 need of such treatnent) a therapeutically

ef fective anmount of any conpound delineated herein, or any phar maceuApcihlk006
conposition delineated herein to produce such effect. Yet another aspect of
this invention relates to a nethod of treating a subject (e.g., 5 mamal,
human, hor sepozi@gisecat, fish) having bacterial infectionporusisaease or

di sease synptomrelated to having a bacterial infection (including diseases

del i neat e i - > 1 Ni i bj ect

(i nel adi ried LGl bequhiy o PRl aich et ARG NUBh LU cbltBad 1 CE 0 e
anount of hezeis,ampowptcrdesatidabahfoeition telineatedherampombduce suchietfecti bed herein
to produce such effect. ldentifying a subject in need of such treatnent can
be in the 10 judgnment of a subject or a health care professional and can be

subj ective (e.Yetaaphetiagiedt odithis ograioh iralsiey 10 agnethvalas ueatige sbyjea (¢.2st or

di agnosti c et hod) . SO W thi he .scope of. this invention is a packaged
ot oduck - B B o ol DR ARREER A ntoal St SoiRe of fstaie

af or ement siyﬁ@;ﬂ:dn EDROY rhskgng' @biﬁtbeiﬁmfa‘ca&rr\@fcau@gdjé@gdegganﬁatwha(rﬁinp .Thea | abel
or an 1 .nser assocliated wt the contalner and.lIn ctlng,a m npstration
of the cfaﬂ%%walugﬁraﬁw%%%wdo the SpEF §ar ndiag b BvbifcE eniftic] 4 itcess phauch

i nf ect i ONgeatm&HUAIgctive amdlLis@R s 8smpsl@t LBRAbAICheRSH, Bk A corhpbsiioh dedcABEd aspect
of the present invention is a process of making any conpound 20 deli neated
8

( fon g ,
her ei n viliereinip Brgdhcr stoh effrduldentilinerfenbiedt imasediohsucheratiens gRse MPet ed bel ow

are dgf i nhikRne off subREl QUehIBY iR HERLIINAI ARG bdGubjebiiv & BVSMibOR: These
definitions apply to the terns as they are used throughout this

speci fi cattiesHvelse Beasurble by tes§ or diggrogicieethipdle |imited in specific

i nstances, either individually or as part of a |larger group. The ternms "
Cl-C3 al kyl," " Cl1-C6 al kyl,"” or "Cl-Cl2 al kyl," as used herein, refer to
sat urat ed, st rAdsgtithinghe spengmf Hislingérdion isamickesed produat.afhapdckaged modigti ng

bet ween o o) : | X ns,
respoct i o R e, oncHi AP e oRlnifS iBGR ShiinEERENCEATE, ||
pr opylS an(@-gi,sd3bebyan insad) asadcsatedexidintbt esntaifier @id @8icatingddmimstiatiah of the ncl ude,
but are n | j.m o) e | . r l,. n-b
t en- but ylc?)]i][1 8%‘&%?%‘?%“%%% Er)l{aﬁlleaffﬁcsa?%idf ‘&ﬁ%@%‘ﬁ Bé@@h@?‘é@“ﬁ?‘ eéisfegfﬁ al kyl
radi cal s dehodatrdichereut are not limted to, ethyl, propyl, isopropyl,
n- hexyl, octyl, decyl, dodecyl radicals. 15 4 April 2006

In a further aspect of the present invention is a process of making any compound

20  delineated herein via any synthetic route delineated herein.

Definitions
Listed below are definitions of various terms used to describe this invention. These
definitions apply to the terms as they are used throughout this specification and claims, unless

25  otherwise limited in specific instances, either individually or as part of a larger group.

The terms " C;-Cs alkyl," " C1-Cs alkyl,” or “C;-Cy; alkyl,"” as used herein, refer to
saturated, straight- or branched-chain hydrocarbon radicals containing between one and three,
one and twelve, or one and six carbon atoms, respectively. Examples of C,-Cs alkyl radicals

30  include methyl, ethyl, propyl and isopropyl radicals; examples of C;-Cs alkyl radicals
include, but are not limited to, methyl, ethyl, propyl, isopropyl, n-butyl, terr-butyl, neopentyl
and n-hexy! radicals; and examples of C,-C,; alkyl radicals include, but are not limited to,

ethyl, propyl, isopropyl, n-hexyl, octyl, decyl, dodecyl radicals.
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WO 03/ 095466 PCT/ US03/ 14914 The term "substituted al kyl," as used herein,
refers to a "C2-Cl12 alkyl" or "Cl-C6 alkyl" group as previously def4 Apui] 2006
substituted by independent replacenent or one, two, or three of the
hydrogen atons thereon with substituents including, but not limted to, -F,
-G, -Br, wopsmesslds protected hydroxy, -NO2, -CN, -Cl-Cleepiikophamptionally
substituted with 5 hal ogen, C2-Cl12-al kenyl optionally substituted with

e o RSB s R G 41 ) b

- C2- C, r al Hey/group Mpre@mnus(y, defingc: subatitiigtl by independeny keplachibent e onsy e 91, - NH -
het er ocy | kyl I al ] =] B .= di : ang. ne

et e Oy SRR A ST LA o ISR 250,

- 0- C3- C12-Byy-<€l, e@Hkpiotecte@ hadrgky, —NOQ» eI QY J-alkyl Ophénall @ bsbsoyedvaaml Kyl |
-C(O-_ Cl-C12-al k(gl , -C(O- C2-C, 2-al kenyl, -C(E%i;a C2- Cl12- al kenyl ,

- ¢ O) -c3-helogen fotGaplkgny! optisney subsfituted tz‘(t%}alﬂ@cner (ipralkynyl optionally

o Chor o EEREE O Kifbeon, S oroereihbto, A-CRCR AL, P C apieny,

) ggal;p ar wwg -Zﬂatﬁwz#ahe?ﬁre%]gg?-cu@wmzlhﬁffﬁﬁe?tﬂ e%rlgggmmm@ll)eﬁﬂ < 1c|1i-| al kyl
- - - - yi,, - - -, Z-a , - - - -CyC|O yl,
-0002 15 chyaQégﬁzfﬂ%‘#&‘P’&HPy%“%G%@z ﬁ‘g{’%?f%fy]é{“b%ﬂ’ %r&é 28 OCONH-
Gi - C12- al doyh,-alke RN, €2; Gk andl R ~ 62y LD plksayl, 0= OCONH
 3-Cl2- cy%l%%lalfﬁ T oéo%%mg*é'ry&_@%%éﬁﬂ het er%’&%’ R, -0 0

het er By dietssdcigloalk YINMC(QQD) C1-Ci-atity —CAQ ke 2 Ci2- NGO ~(0)-Ch - iarblkemy| |

N O - G el o e b et 2 . 50
- NHCO2-  C(53ii- @]-B g iityl, ~OdIGTLE,-CL-alkt iyl oL Empl Cz-CM-“ﬂ@f'l, BoRikecgp!l oal kyl

-NHCO2- aryl, -NHCO2- heteroaryl, -NHCO2- heterocycl oa kgl , - NHC( O) NH2,
NHC( O) NH-cyelpalkylp=C@NKlAryl, = efgrpacyl. cGONHHetrgaycloalkyl, ~OCO2- Cy-Cya-

-NHC(O N - = a - NH - -1 C oal kvl aryl,
N O N S e by Rk PP Rl i RRE S M
Cl - Cl1x aldeyl] ~Oc O &M, CROCL he@tds ey kyl —IEPISHAHOCDONEH-_ 25 alkwgny | |

- NHC( S) NH- C3- C12-cycl oal kyl , -NHC(S) NH-aryl, - NI%S&NH het er oaryl ,

- NHC( S) NN H Cy Eracatkapyh -OCANG- Ky Gurgtkenyc OGS chueydogdky|

cychoal oyl ORPCE KBy NS e R 0 R e aera R g =%
het er ocy clligh|-RNHC(OER Mk S, GINHEG(OR,-C12-N@QYNHNHTT OGC2-Cal- ke toalkyl,
- NHCCNH) '—%?ﬁc%%-myl, ~NHC(0)-heteroaryl, -NHC(O)-heterocycloalkyl, -NHCO,- C;-Ciz-alkyl,
20 -NHCO;- C2-Cjz-alkenyl, -NHCO;- C>-Cyz-alkenyl, -NHCO;- C3-Ci3-cycloalkyl, -NHCO,-
aryl, -NHCO;- heteroaryl, -NHCO,- heterocycloalkyl, ~NHC(O)NH,, NHC(O)NH- C,-Cy;-
alkyl, -NHC(O)NH-C»-C 2-alkenyl, -NHC(O)NH-C;-Cy-alkenyl, -NHC(O)NH-C;5-Ci»-
cycloalkyl, -NHC(O)NH-aryl, -NHC(O)NH-heteroaryl, -NHC(O)NH-heterocycloalkyl,
NHC(S)NH», NHC(S)NH- C,-Cj,-alkyl, -NHC(S)NH-C;-C,;-alkenyl, -NHC(S)NH-C,-C;2-
25  alkenyl, -NHC(S)NH-C;-C;z-cycloalkyl, -NHC(S}NH-aryl, -NHC(S)NH-heteroaryl,
—NHC(S)NB-heterocycloalkyl, -NHC(NH)NH;, NHC(NH)NH- C,-C,z-alkyl,
—NHC(NH)NH-C,-C,z-alkenyl, ~NHC(NH)NH-C,-Ci;-alkenyl, -NHC(NH)NH-C;-C);-
cycloalkyl, -NHC(NH)NH-aryl, -NHC{NH)NH-heteroaryl, -NHC(NH)NH-
heterocycloalkyl, NHC(NH}-C,-C;-alkyl, ~-NHC(NH)-C,-Cz-alkenyl, -NHC(NH)-C3-C,5-
30  alkenyl, -NHC(NH)-C5-C2-cycloalkyl, -NHC(INH)-aryl, -NHC(NH)-heteroaryl,
—-NHC(NH)-heterocycloalkyl, —C(NH)NH—C,—CIz-alky], —C(NH)NH-C;-Cyz-alkenyl,
—-C(NH)NH-C,-C;-alkenyl, -—C(NH)NH-C3—C12-cyc]oa]ky], —C(NH)NH-aryl, -C(NH)NH-
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30 al kenyl, -NHC(NH)-C3-Cl2-cycl oal kyl, -NHC(NH)-aryl, -NHC(NH)-heteroaryl,

- NHC( NH) - het er ocycl oal kyl , - C(NH) NH Cl1- C12-al kyl, -C(NH) NH C2- C, 2- al4anyil 2006
- C(NH) NH C2- Cl 2- al kenyl, -C(NH) NH C3-Cl12-cycl oal kyl, -C(NH) NH aryl,

-C(NH)NH 16 4 April 2006 WO 03/ 095466 PCT/ US03/ 14914 heteroaryl,

- C( NH) NH- hav@pswgssboal kyl , -S(O - Cl- Cl2-al kyl, - S(O - C2rCrpsaliikanyl , -

S(O -C2-Cl12-al kenyl, - S(O-C3-Cl2-cycloal kyl, - S(O-aryl, -

S(O) - het - | 0 - 2, 2-al kyl ,

- SC2NH- che&?:léa)z{hé E‘gﬁb@“@ﬁ@ Rk %@ﬂa{ "‘2‘%‘?‘?’” Séo)g%?ml lglcycl oal kyl ,

- SO2NH- aﬁ{SDD cz@mm:fl e(ED-€aiCyri-gyclogtBeNH ﬁohwb &P haseroiayl, - S(0)-

- NHSC2- Ol .- C12- - SN2 Rl 8

- NHSC2- csh gy g@@%&'ﬁ ) %@ éI §Iz - %ﬁ%ﬁ%ﬁ%ﬁnﬁ ‘gb‘ﬁ%ﬁ &

- NHSO2- hat eneyy) a5, K- Cg—CISl'i%N'Iﬁoyl -%aﬁ@a@yﬁrsomJ heterhiy| 4’9

-heteroaryl, -heteroaryl al ky - heterocycl oal k - C3- C12- cycl oal kyl ,

et h&xyd@tmyloalkwermﬁwepn@mkﬂsmﬂs ‘erCas aylkyIN,Hsca eatkend kenyl

-S-Cz- Cl12- I 125 I t.e I S 10

het er ocycll\glg%%/%f CB"Cy(r:rlgC%hqr tlﬁﬁ%ﬁ ?‘PIy Mﬁé%f’ 1"'—@%%heaﬁ9§c¥§{%]kﬂ(‘)r " C2- C6
al kenyl , "nc&gmge@bmmcng, -dBM ol Ak yIDHeEd a8 | —he@F@aalRi Hheetbdytionik d,
hydrocarbon noi ety containing fromtw to twelve.or two to six carbon

at ons haw%clarsyql%lgtl S EXIMBIHRR Y BHAXENY & Bb -Gy e AEYh s¥Svdiizof a
I h t | ted t
' ?gpgeianﬁﬁiﬁ, ét Pe y(? Qlﬁénaﬁ‘enyyé]ﬁgiabl&;?ﬂl_@% ﬁ;lfpé%a@reéé;ol yI " aﬁd t(I)Ie

| i ke.10Thenetepoayrloaliyisoi heth @dhicabektehyl , " as used herein, refers to a "C2-Cl2
al kenyl" or "C2-C6 al kenyl"™ group as previously def i ned, substituted by
i ndependent repl acenent or one, two, or 20 three of the hydrogen atons

thereon with Subsduink LEACS alkerylte ‘1T~ CshtldenylOtas ubddilierth, Uenote Fmonddhalent - Br, -1,

-OH, protected h oXYy, - -Cl2-a tional l subst tut ed
wth el S ered s S BB on e P T 8 R P B G e g pen
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- di al kyl aimnBfy1-2-dinds-Y1y&Ehd the 1ikéli het er oaryl am no, -0 C -Cl12-al kyl, -0-
C2-C12- al keny?r -0 C2-Cl12-al kenyl, -0O C3-C12-cycloal kyl, -0-aryl,

-0-heteroaryl, -0- heterocycl oal kyI -C(O- d-C12-al kyI - O -
C2- C12- al kenyppe te%@lﬁbsﬁgfcgaﬂcéﬁ)ll,}é%ﬁ'Méed herein, refers to a “C,-Cj, alkenyl” or “Ca-Cs

alkenyl” group as previously defined, substituted by independent replacement or one, two, or

20  three of the hydrogen atoms thereon with substituents including, but not limited to, =F, —Cl,
~Br, -1, ~OH, protected hydroxy, —NO,, —CN, —C;-C;;-alkyl optionally substituted with
halogen, C;-Cy;-alkenyl optionally substituted with halogen, —C,-Cy»-alkynyl optionally
substituted with halogen, —NH,, protected amino, —-NH -C;-Ciz-alkyl, ~-NH -C;-Cz-alkenyl,
—NH -C,-Cjz-alkenyl, -NH -C3-C)o-cycloalkyl, -NH -aryl, ~NH -heteroaryl, -NH -

25 heterocyclloalkyl, —dialkylamino, —diarylérnino, —diheteroarylamino, —O-Cl-Clz-alkyl, -0-
C,-Cyz-alkenyl, —0-C,-C)2-alkenyl, ~0-C3-Cy2-cycloalkyl, ~O-aryl, —O-heteroaryl, —O-
heterocycloalkyl, =C(O)- C,-Cyz-alkyl, ~C(O)- C3-Ci2-alkenyl, —C(O)- C;-C;z-alkenyl,
—C(0)-C;3-Cyz-cycloalkyl, —C(O)-aryl, —C(O)-heteroaryl, —C(O)-heterocycloalkyl, -CONH,,
—CONH- C;-C;z-alkyl, ~-CONH- C»-Cs-alkenyl, -CONH- C,-Cz-alkenyl, -CONH-C3-C;-

30 cycloalkyl, -CONH-aryl, ~CONH-heteroaryl, -CONH-heterocycloalkyl, —OCO;- C;-C;2-
alkyl, —OCO;- C;-C)-alkenyl, ~OCO,;- Co-Cjz-alkenyl, ~OCO;-Cs-Cyz-cycloalkyl, —OCO,-
aryl, -OCOs-heteroaryl, ~OCO;-heterocycloalkyl, -OCONH,, -OCONH- C,-C,z-alkyl,
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-C(O-C3-C12-cycloal kyl, -C(O-aryl, -C(O-heteroaryl,

-C(O -heterocycl oal kyl, -CONH2, -CONH Cl1-Cl12-al kyl, -CONH 4 April 2006
C2-d 2-al kenyl, -CONH C2-d 2-al kenyl, -CONH C3-C12 30 cycl oal kyl,
-CONH-aryl, -CONH heteroaryl, -CONH heterocycloal kyl, -0002- C1-Cl2- alkyl,
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- C( NH) NH- het er o] O-C - O) - C2- z ny,-
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S(0)-C1-Ciz-alkenyl, — $(0)-Cs-Cyz-cycloalkyl, - S(O)-aryl, - S(O)-heteroaryl, — S(0)-

20  heterocycloalkyl -SO,NH;, ~SO:NH- C|-Ci2-alkyl, —=SO,NH- C,-Cy»-alkenyl, -SO,NH- C»-
Cjz-alkenyl, —-SO;NH- C3-Ci-cycloalkyl, —=SO;NH- aryl, —~SO;NH- heteroaryl, —-SO,NH-
heterocycioalkyl, ~-NHSO;-C,-Cj»-alkyl, -NHSO,-C>-C5-alkenyl, - NHSO,-C,-C,z-alkenyl,
~NHSO0,-C3-Ciz-cycloalkyl, -NHSOz-aryl, -NHSO;-heteroaryl, ~NHSO;-heterocycloalkyl,

- —CH,;NH,, —-CH,80,CHj, —aryl, —arylalkyl, —heteroaryl, —heteroarylalkyl, —heterocycloalkyl,

25  —Cs-Ciz-cycloalkyl, ~methoxymethoxy, —methoxyethoxy, —SH, —S-C;-Cz-alkyl, —§-C5-C3-
alkenyl, —5-C,-Cz-alkenyl, —=8-C3-Cs-cycloalkyl, —S-aryl, —S-heteroaryl, —S-
heterocycloalkyl, or methylthiomethyl.

The terms “C,-C,3 alkynyl” or “C,-Cg alkynyl,” as used herein, denote a monovalent

30  group derived from a hydrocarbon moiety containing from two to twelve or two to six carbon

atoms having at least one carbon-carbon triple bond by the removal of a single hydrogen
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- -0-d-C12-al

- CH2NH2, -CH2SQ2CH3, -aryl, -arylal kyl, -heteroaryl, -heteroarylalkyl,
-heterocycl oal kyl, 25 -C3-Cl12-cycl oal kyl, -methoxynet hoxy, -nethoxyet Apxiy2006
-SH, -S-Cl-Cl2-al kyl, -S-C2-Cl12- al kenyl, -S-C2-Cl12-al kenyl,

-S-C3-Cl2-cycl oal kyl, -S-aryl, -S-heteroaryl, -S- heterocycl oal kyl, or

met hyl t hi ormohybessskhe terns "C2-Cl2 al kynyl" or "C2-C6 alpkymygésfisias used
herein, denote a nonoval ent 30 group derived froma hydrocarbon noiety
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1-butynyl, and the like. The term "substituted al kynyl," as used herein,

refers to a " Ghehd ‘abbeynydd alkynyl; G2 -ukd hefeig rdCynayd 4 “C-Oy pikanylPorcdalys| y
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aryl, “0COs-heteroaryl, —OCO;-heterocycloalkyl, — CONH;, —OCONH- C,-C,z-alkyl,
~QCONH- C,-Cy3-alkenyl, -OCONH- C;-C)3-alkenyl, -OCONH- C3-C;2-cycloalkyl,

20 ~OCONH- aryl, -OCONH- heteroaryl, ~-OCONH- heterocycloalkyl, -NHC(O)- C,-C»-
alkyl, ~-NHC(0)-C;-C;3-alkenyl, -NHC(0)-C;-Cyz-alkenyl, -NHC(O)-C3-Ci2-cycloalkyl,
~NHC(O)-aryl, ~NHC(O)-heteroaryl, -NHC(O)-heterocycloalkyl, ~NHCO;- C,-Cz-alkyl,
—NHCO;- C,-Cjz-alkenyl, ~NHCO»- C;-Cjz-alkenyl, -NHCO,- C3-Cj3-cycloalkyl, -NHCO,-
aryl, ~NHCOQ3- heteroaryl, -NHCO,- heterocycloalkyl, -NHC(O)NH,, NHC(O)NH- C;-C2-

25  alkyl, -NHC(O)NH-C;-Cjz-alkenyl, -NHC{O)NH-C;-Cz-alkenyl, -NHC(O)NH-C;-C»-
cycloalkyl, -NHC(O)NH-aryl, -NHC(O)NH-heteroaryl, -NHC(O)NH-heterocycloalkyl,
NHC(S)NH,, NHC(S)NH- C-Cz-alkyl, -NHC(S)NH-C,-C,,-alkenyl, -NHC(S)NH-C;-C2-
alkenyl, -NHC(S)NH-C;-Cyz-cycloalkyl, -NHC(S)NH-aryl, -NHC(S)NH-heteroaryl,
~NHC(S)NH-heterocycloalkyl, -NHC(NH})NH,, NHC(NH)NH- C,-C,-alkyl,

30 ~-NHC(NH)NH-C,-Cjs-alkenyl, -NHC(NH)NH-C,-C,;-alkenyl, -NHC(NH)NH-C;5-C) -
cycloalkyl, -NHC(NH)NH-aryl, -NHC(NH)NH-heteroaryl, -NHC(NH)NH-
heterocycloalkyl, NHC(NH)-C,-C;-alkyl, -NHC(NH)-C,-C;;-alkenyl, -NHC(NH)-C3-C,-
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-NHCO2- C2-d z-al kenyl, -NHCO2- C2-Cl12-al kenyl, -NHCO2- C3-Cl2-cycl oal kyl,
-NHCO2- aryl, -NHCO2- heteroaryl, -NHCO2- heterocycl oal kyl, -NHC(O NHApril 2006
NHC(ONH d-d 2 25 al kyl, -NHC(O NH C2-Cl12-al kenyl ,

- NHC( O) NH- C2- C12- al kenyl, -NHC(O) NH C3-Cl12- cycl oal kyl, -NHC(O NHaryl,

- NHC( O) NH- hep es@aioy! , - NHC( O) NH- het er ocycl oal kyl ,  NHC( SpiNrigsosNrzs S) NH-

Cl- C12-al kyl, -NHC(S) NH C2-C12-al kenyl, -NHC(S)NH C2-Cl12- al kenyl,
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-aryl al ky‘tCs'Clh'@F(é?@a)ﬂy'tmethWé‘ih@S)r yimgtheyyethoxpetSdt, c§5ﬁbr%a-lalkyl =5-Co-Cra-
-C3-A r-cygel I X t t SC1C2aIkI
_s 2-c1 2 Oﬁe X‘JI “Cir gﬁ(%g' ’C?naa?ﬁ)% Paﬂzﬁ %X’E %)é%{ﬂarﬁl Kyl, -S-aryl, Y

-S heterqﬁteycbc,ycloﬁkylhe;txeﬂbﬂm@dmﬂykyl or nethylthi onet hyl . 15 The term
"Cl-C6 al koxy," as used herein, refers to a Cl-C6 al kyl group, as
previously defined, attached to the parent nol ecul ar noiety through an
OXYﬁeIS at omh @h@fﬂ?ﬂne'&@% aliedxy, Cﬁ—@wm@mlrgiefsuﬁleclinatalkgr%oﬁms prietiblistgl t o,
nmet hoxy, et oxy, ropoxy, i sopropoxy,. n-but , tert-butox ent oxy
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an at om sElAedx§dndikRMut are not limited to, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy,

tert-butoxy, neopentoxy and n-hexoxy.

20 The terms "halo"” and "halogen," as used herein, refer to an atom selected from

fluorine, chlorine, bromine and iodine.

The term "aryl," as used herein, refers to a mono- or bicyclic carbocyclic ring system
having one or two aromatic rings including, but not limited to, phenyl naphthyl,
25 tctrahydronaphthyl indanyl, idenyl and the Like.

The term "substituted aryl," as used herein, refers to an aryl group, as previously
defined, substituted by independent replacement or one, two, or three of the hydrogen atoms
thereon with substituents including, but not limited to, —F, —C}, —Br, -1, —OH, protected

30  hydroxy, -NO,, —=CN, ~C,-Ci-alkyl optionally substituted with halogen, C;-C,2-alkenyl
optionally substituted with halogen, —C,-C2-alkyny! optionally substituted with halogen,
—NH,, protected amino, —~NH -C;-Cyz-alkyl, -NH -C,-C;3-alkenyl, -NH -C3-Cyz-alkenyl,
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fluorine, chlorine, bromne and iodine. The term"aryl," as used herein,
refers to a nono- or bicyclic carbocyclic ring system having one or4 Apeil 2006
aromatic rings including, but not limted to, phenyl, naphthyl, 25

t et rahydr onapht hyl, indanyl, idenyl and the like. The term "substituted
aryl," as usedsivessei n, refers to an aryl group, as pr evi pgsiugosneeaii ned,
substituted by independent replacenent or one or three of the

hydrogen ) ot limted to,
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NHC(S)NH;, NHC(S)NH- C;-Cyz-alkyl, -NHC(S)NH-C,-C3-alkenyl, -NHC(S)NH-C;-C)2-
alkenyl, —NHC(S)NH—Cg,-C12-cycloalky1, —NHC(S)NH-aryl, -NHC(S)NH-heteroaryl,

20 ~NHC({S)NH-heterocycloalkyl, -NHC(NH)NH,, NHC(NH)NH- C;-C;3-alkyl,
~NHC(NH)NH-C;-C,-alkenyl, -NHC(NH)NH-C;-Cy,-alkenyl, -NHC(NH)NH-C5-C»-
cycloalkyl, ~NHC(NH)NH-aryl, -NHC(NH)NH-heteroaryl, -NHC(NH)}NH-
heterocycloalkyl, NHC(NH)-C,-Cz-alkyl, ~-NHC(NH)-C,-C 2-alkenyl, -NHC(NH)-C1-C)2-
alkenyl, -NHC(NH)-C3-C/>-cycloalkyl, -NHC(NH)-aryl, ~-NHC(NH)-heteroaryl,

25  ~-NHC(NH)-heterocycloalkyl, —C(NH)NH-C,-C;-alkyl, ~C(NH)NH-C,-C,;-alkenyl,
~C(NH)NH-C;-C/-alkenyl, -C(NH)NH-C3-C2-cycloalkyl, -C(NH)NH-aryl, ~-C(NH)NH-
heteroaryl, -C(NH)NH-heterocycloalkyl, ~§(0)-C,-Ci;-alkyl, — S(0)-C2-Cyz-alkenyl, —~
S$(0)-C»-Cyz-alkenyl, — S(0)-C3-Crz-cycloalkyl, — S(O)-aryl, — 5(O)-heteroaryl, — ${O)-
heterocycloalkyl —SO,NH>, —SO,NH- C,-Cyz-alkyl, ~SO;NH- C,-Cz-alkenyl, —SO,NH- C;-

30  Cj-alkenyl, —SO,NH- C3-C2-cycloalkyl, —=SO,;NH- aryl, —~SO,NH- heteroaryl, —SO,NH-
heterocycloalkyl, ~-NHSQ2-C-Cjz-alkyl, -NHSO,-C;-Cy2-alkenyl, — NHSOQ2-C;-Ci2-alkenyl,
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NHS02- C2- C12- al kenyl, 21 4 April 2006 WO 03/ 095466 PCT/ US03/ 14914

- NHSO2- C3- C12-Thy tdrmellakydlkyl; ”I‘dHﬁ‘@ﬂhenei)ul, referf\IS02—0e bléylamiG4-Cs alkyl residue

-NHSOZ-hetero cIoaI 2SO2CH3,. -aryl, -arylal kyl

et or oaryRched i raR LA SepPies e ey rodist - beteyl ghdnefiylHisibecy

- net hoxyngéhoxy, -methoxyethoxy, -SH, -S-Cl-Cl2-al kyl, -S-C2-Cl2- al kenyl,
-S-C2-C12-al kenyl, -S-C3-C, 2-cycl oal kyl, -S-aryl, -S-heteroaryl, -S 5

het eer:ycI oal kyl, or nethylthionethyl. The term "arylal kyl," as used

her ei n, " ref er Sk e “Gvsidicl akyhik? aCusddPek Ydfers wn%?amﬁtgrarphsﬁ to an aryl

y

ring. Exarrpl es include, but are not limted to, benzy], phenethyl and the
|i ke. 10 prenioushrdefined;sahstituiaddyy independpmtyeplacement ps eve. Biéd.oF Hireeraffther s t o an

aryl al kyly R@fo%glpatoﬁlé thepéoﬁ\(%fﬂléﬁhs\ﬁnﬂ% i mgs‘g:lhglbi fidk&do ot hIGGRERANE U

repl acene one or three o rogen atons thereon wth
substi t uerfls-Bmel, uﬂil-hmotdawd higdroxy, |—Nazedilt¥,o-cllmt; alkglopltmna}lyesdbsmmted-\ﬁ;h -d,

subst 13 tcelpesp Ky Cos a0 GUEPrelyBIER it OB - St YOBERPTEDed o ¢ b
e o s o st gﬂ%‘*gMMﬁ' opeTL it
~NH -C;-Cjz-alkenyl, ~NH -C3-C3-cycloalkyl, -NH -aryl, -NH -heteroaryl -NH -
heterocycloalkyl, —dialkylamino, ~diarylamino, —diheteroarylamino, —O-C,-C,3-alkyl, -O-
C;-Cyz-alkenyl, —O-C,-Cz-alkenyl, —0-C;5-Cj;-cycloalkyl, —O-aryl, —O-heteroaryl, ~O-
20  heterocycloalkyl, ~C(O)- C;-Cz-alkyl, —~C(O}- C;-Cy;-atkenyl, ~C(0)- Cy-Ciz-alkenyl,
—C(0)-C3-Cyz-cycloalkyl, ~C(O)-aryl, —C{O)-heteroaryl, —C(O)-heterocycloalkyl, -CONH;,
—CONH- C;-Cjz-alkyl, -CONH- C;-Cyz-alkenyl, -CONH- C,-Cyz-atkenyl, -CONH-C;5-C,3-
cycloalkyl, -CONH-aryl, ~-CONH-heteroaryl, -CONH-heterocycloalkyl, -OCO3- C{~Cy2~
alkyl, “OCO;- Cy-Cyz-alkenyl, —OCO;- C;-C,z-alkenyl, ~0CO;-C3-C;;-cycloalkyl, -OCO,-
25  aryl, -OCO;-heteroaryl, ~OCQO»-heterocycloalkyl, -OCONH;, ~-OCONH- C;-Ci2-alkyl,
—OCONH- C;-Cjz-alkenyl, -OCONH- C;-Cs-alkenyl, -OCONH- C;-C,z-cycloalkyi,
~-QCONH- aryl, -OCONH- heteroaryl, -OCONIH- heterocycloalkyl, -NHC(Q)- Cy-Cy2-
alkyl, -NHC(O)-C,-C,z-alkenyl, -NHC(0)-C,-Cz-alkenyl, -NHC(0)-C5-Cz-cycloalkyl,
~NHC(O)-aryl, -NHC(O)-heteroaryl, -NHC(O)-heterocycloalkyl, -NHCO,- C;-C;-atkyl,
30 -NHCO3- Cy-Cyj-alkenyl, -NHCO;- Co-Cjz-alkenyl, -NHCO;- C3-Cyz-cycloalkyl, -NHCO,-
aryl, ~-NHCO,- heteroaryl, -NHCO;- heterocycloalkyl, -NHC(O)NH,, NHC(O)NH- C;-Cy,-
alkyl, -NHC(O)NH-C;-C,z-alkenyl, -NHC(O)NH-C;-C;;-alkenyl, -NHC(O)NH-C5-C;»-
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-NH - C2-Cl12-al kenyl, -NH -C3-Cl12-cycloal kyl, -NH -aryl, -NH -heteroaryl,
-NH - heterocycl oal kyI , -dial kyl am no, -diarylam no, -diheteroaryl ad April 2006
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Y
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- NHC( S) NHretsgoaeyl ‘é%‘l)ﬁii hgjarocycloplsylsy M@ LrigfFrz-alkyficS PN Freerdkeash 71 |

N ﬁlDNE?@%%eg’ém% B0 ek s A5 SO e iR < o

ﬁycl oal kﬂetered)ﬂﬁélk&l)NEl:g\IHHyElSOéM;CCNE)Mk)hﬁél_%)(zﬁm ﬂz—anéll;ﬁ(y:NI;ﬁNbNH Cs-
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- NH n Cleiky! ,
' ﬁ(l-l)MI;IDI-I-%Z RHORAX enyI W%N%ﬁﬁlﬂmﬁ’éi @gt‘EYahke y1CL wa;#@lc%ﬁ( 1?3}1, y
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S(O - het ef(!}ﬁhﬂcycloalk%(l O)methoxymcthoxy, —methoxyethoxy, ~SH, -S-C,-Cs-alkyl, —S-C»-C3-
alkenyl, ~S~C2—C12-aikeny1, —5-C5-Cys-cycloalkyl, —S-aryl, —8-heteroaryl, —S-
20  heterocycloalkyl, or methylthiomethyl,

The term "heteroaryl,” as used herein, refers to a mono-, bi-, or tri-cyclic aromatic
tadical or ring having from five to ten ring atoms of which one ring atom is selected from S,
O and N; zero, one or two ring atoms are additional heteroatoms independently selected from
25 S, O and N; and the remaining ring atoms are carbon, wherein any N or S contained within
the ring may be optionally oxidized. Heteroaryl includes, but is not limited to, pyridinyl,
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, isooxazolyl,
thiadiazolyl, oxadiazolyl, thiophenyl, furanyl, quinolinyl, isoquinolinyl, benzimidazolyl,
benzooxazolyl, quincxalinyl, and the like.
30
The term "substituted heteroaryl,” as used herein, refers to a heteroaryl group as

previously defined, substituted by independent replacement or one, two, or three of the
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het er ocycl oal kyl -SO2NH2, -SO2NH C1-Cl 2-al kyl, -S2NH C2-C12-al kenyl ,
-S2NH C2- Cl12-al kenyl, -S2NH C3-Cl2-cycloal kyl, -S2NH aryl, -SCRp 2006
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(C;(OE'))H aa he aczarcél yl{i'S (SR o A RAELS Q¥ S L8] K¥uce, SN, aikenyt,
~NHCO;- C»-Ci2-alkenyl, -NHCO»- C3-Cjo-cycloalkyl, -NHCO;- aryl, -NHCO»-
heteroaryl, -NHCO,- heterocycloalkyl, -NHC(O)NH,, NHC(O)NH- C;-C)p-alkyl,

20 -NHC(O)NH-C;-Cjz-alkenyl, -NHC(O)NH-C»-C,z-alkenyl, -NHC(O)NH-C3-C -
cycloalkyl, -NHC(O)YNH-aryl, ~NHC(O)NH-heteroaryl, -NHC(O)NH-heterocycloalkyl,
NHC(S)NH;, NHC(S)NH- C,-Cz-alkyl, -NHC(S)NH-C,-Cjz-alkenyl, ~-NHC(S)NH-C;-C)2-
alkenyl, -NHC(S)NH-C3-Cia-cycloalkyl, -NHC(S)NH-aryl, -NHC(S)NH-heteroaryl,
—NHC(S)NH-heterocycloalkyl, -NHC(NH)NH,;, NHC(NH)NH- C;-C,-alkyl,

25 ~NHC(NH)NH-C,-C;-alkenyl, -NHC(NH)NH-C,-Cjz-alkenyl, -NHC(INH)NH-C3-C»-
cycloalkyl, -NHC(NH)NH-aryl, ~-NHC(NH)NH-heteroaryl, -NHC(NH)NH-
heterocycloalkyl, NHC(NH)-C;-C,;-alkyl, ~-NHC(NH)-C,-C;z-alkenyl, -NHC(NH)-C,-C5-
alkenyl, -NHC(NH)-C3-C),-cycloalkyl, -NHC(NH)-aryl, -NHC(NH)-heteroaryl,
~NHC{NH)-heterocycloalkyl, —C(NH)NH-C;-C;»-alkyl, ~-C(NH)NH-C,-C,;-alkenyl,

30 ~C(NH)NH-C,-Cj,-alkenyl, ~C(NH)NH-C5-C);-cycloalkyl, ~C(NH)NH-aryl, ~-C{NH)NH-
heteroaryl, —-C(NH)NH-heterocycloalkyl, ~S(0)-C;-Cjz-alkyl, = S(0O)-C,-C;2-alkenyl, ~
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10 - CONH C2-Cl 2-al kenyl, -CONH C2-Cl 2-al kenyl, -CONH- C3-Cl 2-cycl oal kyl,
-CONH aryl, -CONH heteroaryl, -CONH heterocycloal kyl, -0002- Cl-Clz Apkiy2006
-0002- C2-Cl12- al kenyl, -0CQ2- C2-Cil2-al kenyl, -0002-C3-Cl12-cycl oal kyl,

-0002-aryl, -0002-heteroaryl, -0002-heterocycloal kyl, -OCONH2, - OCONH
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C3-Cl 2-cycl oal kyl, -OCONH ary OCO\IH 15 heteroaryl -

TN O Oy &lké*@?@(ﬂmge z-fﬁ%d%i ﬁ)—%@%&* @‘iﬁ " NGO -
het er oar yleterodytichi) -5, NHR G\SU, NEl- '&}Lbaz-alNﬁC@)zNﬁ-C@% alkdsiygl, ~ SOWI‘

C2-Cl 2-al kenyl, -NHCO2- C2-Cl 2-al kenyl , Cl 2-cycl oal - NHCO2-
eyl R aplkenyl SO 1Cr ConEtaIk h B B RAVEL: hekrtaly 1NN O) R

Cl-Cl 2-al H al | N NE | ,
N & i Hesocehan O S Dl citn ep & i oo PR R e e
NS Nﬁ”&“‘%ﬁ?”’zﬁt@a“’“““ N9 N e Ca O 2 al ke  DCiBeskicgtial,
- al_Ken - al Ken
- NHC( S) NiFeENERp=CY é‘ﬁwywm'yl el e G FapFyl, wé%wmlhéw@maﬂwlkﬂ
- NHC( S) NH- al <yt N e, al &y 5
-NHg(( N)H) Nr@gtzzgégyﬁﬂf’geﬁwﬂm y lé{HQ’(r\’f\"j)ﬂwg e?:“ld%al keasxl&c 5% .g i
cycl oal kydlkenyNF@(GNH)Mhﬂ(anw’I*S@i\!EKz}(cwpmlh-éi erwbasylbteroaNHG(SNH) NH-
"N g e Soaph S g 5. 012 cycl ol kyl - NG - Bryl

- NHC(H) - het eroaryl - NHC( NH) - het erocycl oaI kyl , C( i\IH) NH Cl - Cl 27al i<yl ,

NH) NH- C2- C, | | k .

TGN N G e Rt By oa By N e g ey RO R g gived

- C( NH) NH-fiagth & iy R@blkbi lic &L@lte@&arﬁéc@clﬂ:'rﬁé'co otﬁ(d@)y-t%ﬁbv?al@f kenyl, 24 4
April 2006 WD 03/ 095466 BCT/ US03) 14914 SS Q) - C2- C12- al kienyll
S( O) - C3- Ginslekxdrogsn pipm. Exawgpley ingjude, but nogfiggited, 10y eyclpprqpyl. cic

het er ocy clyer l%éﬁf}l cyeldBDFE, blcg(ﬁﬂlilﬁ\lbl‘llﬁéjpt Ja%d%icPMb {2.22(FM  C2- 012 al kenyl ,

- SO2NH- 12- al’kenyl’, 12-cycl oal kyl, -SO2NH aryl, -SCJZNH—
heterb%lryl - SO2NH- heterocycl oal kyl , -NHSQ2-Cl -Cl 2 al kyl ,

- NHSQ2- C2- C12-; k&&ydsubsmumtﬂ%%,?@ycga Og{wl’ KERYA heréln; Mé%@ga@ -2-cycl oal kyl,
- NHSQ2- aryl , - NHSOZ2- het er oary het er ocycl oal k 2NH2,

- CH2SO2 CHY 3103135’])/31'0‘19- %WV&}“Rbfldeflnqﬁie%“éi?tﬁ%iﬂ‘%/bY md?ﬁ@ﬂ@“é@PE}FW%flPr one, two,
- het er ocygligal spthe hydrogen atoms thereon with substituents including, but not limited to, -F,

~Cl, —Br, -1, —OH, protected hydroxy, ~NO,, —CN, —C;-Cjz-alky] optionally substituted with

cl 2-

20 halogen, C,-C)z-alkeny! optionally substituted with halogen, —C,-Ci2-alkynyl optionally
substituted with halogen, ~NHo, protected amino, —NH -C,-Cyz-alkyl, -NH -C3-C1>-alkenyl,
—NH -C,-Cyz-alkenyl, -NH -C3-Cs-cycloaltkyl, ~NH -aryl, —-NH -heteroaryl, -NH -
heterocycloalkyl, —dialkylamino, —diarylamino, —diheteroarylamine, ~O-C-Cjz-alkyl, —O-
Cz-Cu»alkcnyl, ~0-C;-Cyz-alkenyl, —0-C3-Cya-cycloalkyl, —“O-aryl, —O-heteroaryl, —O-

25  heterocycloalkyl, ~C(Q)- C;-Cz-atkyl, —C(b)— C,-Ciz-alkenyl, —-C(O)- CZ-Clg-alkenyl,
-C(0)-C5-Cy2-cycloalkyl, -C(O)-aryl, —C(O)-heteroaryl, —C(O)-heterocycloalkyl, -CONHS,,
~CONH- C;-Cyz-alkyl, -CONH- C;-C)z-alkenyl, -CONH- C;-C;z-alkenyl, -CONH-C3-C;-
cycloalkyl, -CONH-aryl, -CONH-heteroaryl, -CONH-heterocycloalkyl, ~OCO;- Ci-Cia-
alkyl, —OCO;- C;-Cyz-alkenyl, —OCO;- C;-Cir-alkenyl, -OCO,-Cs-Cz-cycloalkyl, -OCO;-

30  aryl, -OCOQO;-heteroaryl, -OCOs-heterocycloalkyl, ~OCONH;, ~-OCONH- C-Cj2-alkyl,
~QCONH- C2-C)z-alkenyl, ~OCONH- C,-C);-alkenyl, -OCONH- C3-C2-cycloalkyl,
—OCONH- aryl, ~-OCONH- heteroaryl, -OCONH- heterocycloalkyl, -NHC(O)- C,-C,,-
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- C3-Cl12-cycl oal kyl , -net hoxynet hoxy, -nethoxyethoxy, -SH, -S-Cl-Cl2-al kyl,
-S-C2-Cl 2- al kenyl, -S-C2-Cl2-al kenyl, -S-C3-Cl2-cycloal kyl, -S-aryl4 April 2006
-S-heteroaryl, -S heterocycloal kyl, or nmethylthionethyl. 10 The term
"C3-Cl2-cycl oal kyl ," as used herein, denotes a nonoval ent group derived
froma nonoeg@oies4ser bicyclic saturated carbocyclic ringpcoupmumd4by .t he
renoval of a single hydrogen atom Exanples include, but not limted to,
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C2- C12- al kenyl -CONH-_ C2-C 2-al ke% CONH- C3- ClZ cycl oal kyl ,

- CONH ar yayeloalsrin-NRECSHIEH-1], ~NES N Hesaga oV HG (Y Cl-cl2- alkyl,

0002 SRl pey 80 bl S S gelion
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heterocycloalkyl —SO,NH;, ~SO;NH- C;-Cjs-alkyl, =SO,NH- C3-C;-alkenyl, -SO;NH- C,-
Cyz-alkenyl, ~SQ;NH- C3-Cj5-cycloalkyl, —~SO,NH- aryl, -SO,NH- heteroaryl, -SO;NH-
20  heterocycloalkyl, -NHSO,-C-Cjz-alkyl, -NHSO,-C5-Cjz-alkenyl, — NHSO,-C,-C)s-alkenyl,
—NHSO0,-C;3-Cj2-cycloalkyl, ~NHSO,-aryl, -NHSO,-heteroaryl, -NHSO,-heterocycloalkyl,
—CH,NH;, —CH,S0,CHj, —aryl, —arylalkyl, —heteroaryl, ~heteroarylalkyl, —heterocycloalkyl,
~C3-C2-cycloalkyl, ~methoxymethoxy, —methoxyethoxy, ~SH, —8-C;-C;;-alkyl, =8-C5-Cy5-
alkenyl, —S-C;-Cjp-alkenyl, —S-Cs-Cy2-cycloalkyl, —S-aryl, —S-heteroaryl, —S-
25  heterocycloalkyl, or methylthiomethyl.

The term "heterocycloalkyl," as used herein, refers to a non-aromatic 5-, 6- or 7-
membered ring or a bi- or tri-cyclic group fused system, where (i) each ring contains between
one and three heteroatoms independently selected from oxygen, suifur and nitrogen, (ii) each

30 5-membered ring has 0 to 1 double bonds and each 6-membered ring has O to 2 double bonds,
(iii) the nitrogen and sulfur heteroatoms may optionally be oxidized, (iv) the nitrogen

heteroatom may optionally be quaternized, and (iv) any of the above rings may be fused to a
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- NHCOZ- C2- Cl12-al kenyl, -NHCO2- C2-Cl12-al kenyl, -NHCO2- C3-Cl2-cycl oal kyl,
-NHC02- aryl, -NHCO2- heteroaryl, -NHCO2- heterocycl oal kyl, -NHC(O NHApril 2006
NHC(O) NH C1-Cl12 5 al kyl, -NHC(O NH C2-Cl12-al kenyl ,

-NHC( O NH- C2- A ral kenyl , -NHC(O NH C3-C12- cycl oal kyl, -NHC(O NH aryl,

- NHC( O) NH- He@ 8¥@9a45¢| , - NHC( O) NH- het er ocycl oal kyl ,  NHC( SPREPS03NHEE S) NH-

Cl - Cl1l2-al kyl, -NHC(S)NH C2-C12-al kenyl, -NHC(S)NH C2-Cl12- al kenyl,

- NHC( S) N , I,
NS NinEade ol LA gk SRRy

- NHC( NH) MW@O)@&@B@W@WK}H pwlwlg Wl@ﬂlewaﬂa@ehw mu#ﬂlz@(qﬂmhm C3- Cl12-

cycl oal k EMCE)
het er ocyéi:\I r]l Nﬁ&iégh&ﬁ@%%é%ﬂ?ﬂ?%%ﬁﬁ&th@% enyI
- NHC( NH) -lwhlmdmal R@fylrﬁhdelﬁ!@leH) C3- C12-cycl oal kyl, -NHC(NH) -aryl,
-NHC(NH) - het eroaryl, - NHC(NH) - het er ocycl oal kyl , - NH) NH-Cl - C12- al kyl ,
- C(NHyNH C2- ¢t 2- al kenyl 15 - C(NH) NH C2- C12- al kenyl
- C( NH) NH- C3- CIIke tﬁyml“sldistklytegl hel@(owmyai’ w used ¢rbin) feifdrs toatheteomygibalkyl

SF(QNFDCQ Hé%%}l)g% Ogny?usg' A%(‘%S} %9%&% bY I ff %é’}:fd réplacelg%lg)or e Rv oREN

S( O) - het ehobydydgen atofis Gerconatier mbgtmde@alnkﬂddmgsmbﬂhmrt&BNFF —a ~Bt21al kyl ,
-S2NH C2-C12-al kenyl , - SCPNH-. C2- '5% al keny g q12 C cI oal kyl ,
- SOPNH- arQHh, ProtesepsNargre N Gar N, —€ ﬁilfYéePt}?élef%‘ %vla%ww ogen, ¢

S S o B o A A

- NHS02- hdizkgeg YNIHiairklyd:ts:d ami@bP A2 -C-Ci2BER GNH Cz-éllyhlkenyar—y‘l}h’rﬂéﬂm-

- het |, - I k - Cl2- | oal kyl
"ot howy Ao R s Blor N SN bRRtetL v s Tos B ol keny
- S- C2- Clzd?dl]b‘mﬁih@ —dﬁr%&zﬁﬁé@ér&@lﬁﬂiino =Ry )- alky] @fﬂzﬂfl ys] =R 25

het erocycl oal’kyl, or met hyIth| onet hyl . The term " het er ocycl oal yI " as used
herein, r@f@ralkenylaOrEaCareyeioelkyl, 50-arg, -@mcwmarréw&h@@mwcmll@}, €@~ or

and 0% e rEr o SR CRiatRmeh CiCs G b 8w SR sk SR “ana

ni t rogen,—c{oh )iryBaCf(D)?ﬁht&oﬁf?Wb@(@CheIdrcﬁchlbﬁﬁy]Q—C@Nﬁﬂiz,d@m bpogdsangnd each

6- menbered ring has 2 doubl e bonds, & the nitrogen and sul fur
i

het er oat m@%ﬁb‘émaﬂwwll YCOWHo G- Gazzalkeny) er-hizpvelgalkyl. neP¥Hoat om nay
opt i onal |a¥¥lbe(é%%th%{epéa;ﬁd40(§l@ﬂ h(e{e}‘(}cyﬁ@éfkﬁf—déﬁ DX LAkNIE B BE,f used to

B 2o Apalkenyl, -0CO0;- Cs-Cyz-alkenyl, ~0CO;-C3-Cyp-cycloalkyl, -OCO;-aryl, ~OCO2-heteroaryl,

20 ~OCOgzheterocycloalkyl, -OCONH;, -OCONH- C;-C;;-alkyl, -OCONH- C,-Cyy-alkenyl,
—OCONH- C;-Cyz-alkenyl, -OCONH- C;3-Cjz-cycloalkyl, -OCONH- aryl, -OCONH-
heteroaryl, -OCONH- heterocycloalkyl, -NHC(QO)- C,-Cz-alkyl, -NHC(O)-C>-C,;-alkenyl,
—~NHC(0)-C;-C;z-alkenyl, -NHC(0)-Cs-C\2-cycloalkyl, -NHC(O}-aryl, -NHC(O)-
heteroaryl, —-NHC(Q)—heterocyc]oalkyl, ~NHCO,- Cl-Cu—alkyi, —NHCO>- Cz-Cu-_alkeny},

25 -NHCO;- C>-Cjz-alkenyl, -NHCO,- C3-C)z-cycloalkyl, -NHCO;- aryl, ~NHCO;-
heteroaryl, -NHCO,- heterocycloalkyl, -NHC(O)NH,, NHC(O)NH- C;-C,z-atkyl,
—NHC(O)NH-C,-Cz-alkenyl, -NHC(O)NH-C;-C;iz-alkenyl, -NHC(O)NH-C5-Cy;-
cycloalkyl, -NHC(O)NH-aryl, -NHC(O)NH-heteroaryl, -NHC(O)NH-heterocycloalkyl,
NHC(S)NH;, NHC(S)NH- C,-Cjz-alkyl, -NHC(S)NH-C,-C\2-alkenyl, -NHC(S)NH-C,-C,-

30  alkenyl, -NHC(S)NH-Cs-Cz-cycloalkyl, -NHC(S)NH-aryl, ~-NHC(S)NH-heteroaryl,
~NHC(S)NH-heterocycloalkyl, -NHC(NH)NH,, NHC(NH)NH- C;-C;;-alkyl,
~NHC(NH)NH-C,-C\3-alkenyl, -NHC(NH)NH-C,-Cz-alkenyl, ~-NHC(NH)NH-C5-C -
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WO 03/ 095466 PCT/ US03/ 14914 benzene ring. Representative heterocycl oal kyl
groups include, but are not limted to, [1,3]dioxolane, pyrrolidi n# April 2006

pyrazolinyl, pyrazolidinyl, imdazolinyl, imdazolidinyl, piperidinyl,

pi perazinyl, oxazolidinyl, isoxazolidinyl, norpholinyl, thiazolidinyl,

| sot hi azol i@ p3/19546and t et rahydrofuryl. 5 The term "subst PCEUSE/14914

het erocycl oal kyl ," as used herein, refers to a heterocycloal kyl group, as

previ ouslcxclelﬂtcﬂnemcwhmmw esiHYNHNERRRISMN, LRCacE Nt or one, two, or

t hree of drogen atons thereon with substituents incl udi ng, but not
linmited tmterocﬁcloaltlrl NHB(NH) C1-Cro-a0h], -@ﬂé@@&ﬂé&b Gy atkoryl, -NHONH)-CNC12-

-Cl-C12- a ubs Q Cl - al kenyl
optional | yk%ﬁ]bgghp%q\n cyﬁltof'ﬁ(% @ﬁ&ril a?‘%fbAN% h;‘I marr"l'eil |y substituted
wi th  hal-ogenNE)MeRrodytiilRgl e@(mmoc,-d}ﬂfalkﬁl—mnm&i-cu—dﬁtdnyl

-C2-Cl2-al kenyl , -NH -C2-C12- al ken NH - C3- C12- cycl oal k -NH -aryl,
N < ot cYCKRPNEE Cagee-afensir g eDB Gy cyclaalsxlk;@@m)ﬁa arywré@mm no.

- di het -Cl2-al k |,
5 &5 G SR R Radademhi s pio L SEOKLy coid L2 S 15
C1- C12- al(@b-C,-Cat-Alkeny;z-SCOF C@elclszaﬂwoalkylce(?m)-ﬁ;} CRORphdtavythi, — S(O)-
G0 Feier bRl oo i ST ke o
Cz- C12- alk gg\hrl Nﬁ:%}]tl-
aryl, Q%En eroary , @§ ﬁﬁ’éﬁ%ﬁ?cl oa ygo{%%or@é%gﬁc12 -0002-
C2- CJJZ} aietemwyuoalkﬂomsmcec&sékyhemsorm all®n@]2 N&LS@zdth]y-blkeﬂyl
8% s SRt RSG5
C3-Cl2-c¢ J. el] cloa

Arq 3} %’ CHzNgg(@ﬂ%"' a\% a fz %ﬁ'&r heéfdé} alkm&%-ocy 1 lkyl

het er ocycl oaI Ky C12 al kenyl
- NHC( O) - eﬁa@ﬂcmw&m—mamwm@om—mmowmoml—wﬁ ~S-Ohidiat- @kylar&C;—CmHC( O -

Tt e oo ngh S MBS o R SR e

- NHCQB-  akiétocyclbilkcPor diegity@thRadeytyl. - NHCOZ het erocycl oal kyI -NHC( O NH2,

NHC(O) NH- Ci1-Cl12-al kyl, -NHC(O) NH Cz-Cl2-al kenyl ,

- NHC( O) NH- C2- C12- al kenyl, -NHC(O) NH C3-C12- cycl oal kyl, -NHC(O NHaryl,
- NHO( O) NH- het gro @ty hets NHihREERQEH GRA tlsxlci—%hl(éﬁﬁ}blgb NAC( S) NH
C - Cl2-al kyl, - NHC(S) NH C2- C12- al kenyl, - NHC( 12 30 al kényl,

- NHC( S) NeesgRe@isitlue pisiabed toyd heteI%H@(fiB);NE%mBltS mclmﬂecp@)wm dmétedx y| |
pyridinylmethyl, pyrimidinylethyl and the like.
20
The term “substituted heteroarylalkyl,” as used herein, refers to a heteroarylalkyl
group, as previously defined, substituted by independent replacement or one, two, or three of
the hydrogen atoms thereon with substituents including, but not limited to, —F, —Cl, —Br, -,
—0OH, pr_otectcd hydroxy, —~NO,, —CN, —_—Cl-Cu-alkyl optionally substit_utcd with halogen, Cy-
25  Cyz-alkenyl optionally substituted with halogen, —C,-Ciz-alkynyl optionaily substituted with
halogen, ~NH,, protected amino, -NH -C,-Cz-alkyl, —-NH -C,-C,3-alkenyl, -NH -C5-C3-
alkenyl, -NH -Cs-Cy;-cycloalkyl, -NH -aryl, -NH -heteroaryl, -NH -heterocycloalkyl,
—dialkylamino, —diarylamino, —diheteroarylamino, —O-C;-Cyz-alkyl, —0-C,-Cs-alkenyl, —O-
C,-Cyz-alkenyl, —O-C3-Cizcycloalkyl, —O-aryl, —~O-heteroaryl, —O-heterocycloalkyl, —C(O)-
30 C;-Cyz-alkyl, -C(0)- C,-Cyp-alkenyl, ~C(0O)- C,-Cz-alkenyl, ~C(0)-Cs-Ci2-cycloalkyl,
—C(0O)-aryl, ~C(O)-heteroaryl, —C(O)-heterocycloalkyl, -CONH,, -CONH- C,-Cz-alkyl,
~CONH- C;-Cyz-alkenyl, -CONH- C,-C;s-alkenyl, -CONH-C;-Cz-cycloalkyl, -CONH-
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- NHC( S) NH- het er ocycl oal kyl, -NHC(NH) NH2, NHC(NH) NH- C1- Cl12-al kyl,

- NHC( NH) NH- C2- C12- al kenyl , - NHC( NH) NH- Cz- Cl 2- al kenyl , - NHC( NH) NH- C3-4CAgriPZ006
4 April 2006 WO 03/095466 PCT/ US03/14914 cycl oal kyl, -NHC(NH) NHaryl ,

- NHC( NH) NH- het eroaryl, -NHC(NH) NH het erocycl oal kyl , NHC(NH) - C1- C12- al kyl,

- NHC( NH) - C¥@930%a3%kenyl , - NHC( NH) - C2- C12- al keny], PCT/US03/14914

- NHC(NH) - C3- C12- cycl oal kyl, -NHC(NH)-aryl, -NHC(NH)-heteroaryl,

- NHC( NH) - 43l eCONAheabdsyil ~ceﬁHNIré} Abtyelballh2-eLby- G, -C Caly), NBCER- €leyal kenyl
5 - C(NH) NH C2- C12- al kenyl N (IR;%NH-CB Cl2- c%cloalk yl, -C(NH) NHaryl,
H

- C( NH) NH-alkeayle r@& Cz-C@(a PeLotyciysirikyl ~OCSsa1l.cLeQsheigreasyl,

S(O-C2-C | 2 @) 1

SEO% aryl , J&é i%}&# Sloalk ObC%I%S( %?bﬁﬁgﬁé'rc&i‘}c lbl?égpﬁ éé%ﬁgggfl))gOZNH
d - Cl2- almoNHscgmamyp;mmr&LcMmtﬁ -@C—OMQar@JI <COpIN- SO2NH
C3- C12- cycl oal kyl SOPNH  a - SO2NH-__het er oar - SCPN

het or écyé?e&ﬁ‘l’%% LOCRNGE b etor Sl iV HC O B NHG oo alkenyl,

I-\lnag%ZCzh-et er oar ﬁr@?ﬁﬁgdyHﬁg%@cyiﬁ%z%ﬁéml kmcﬁﬁ;’qzﬁ%@m -aryl,

- aryl al kyHeteredndt -eNBE(Q)heterdmatienlogl yNHCKOy Ci-Chetkyl, GN}KIQ}aCkﬂlz-a}kenyl

S o1 2R e lBersd IO Ry ool R el ANROT s i

- -S-heter %’Eek‘cl.waryl NACOLSHefF &gmgmﬁl thc@NmENﬁwgs)mp@quyhmﬂThe term

“het er oaryl al kyl " "as used herein, refers to a al kyl or Ci1-C6 al kyl
resi dife r@;&ﬁ@(@Nﬂ -€aChedkeny. aNHéf{@)M*&CyClralh@yl ENEGOOBETihdhirde, but are

Fer m » susd et R HE NI s Nt S Rl ol B, 20 T
het er oar YNHttS}NHg,Qm@(}S)NESCPCﬁVdIW Slmctsjrum&g,cl;s-mha{yl uraoshyHiqydg pendent
repl acenent or one, or three of them_f/drogen atons thereon with

subst i t ueatkesyl, nHH@éﬁ)ﬁBi Cpite-qyeioalkylyi NEGYH-arpd, ~NEC(S)NBF-heterparyl, . oH,

prot ect ed. nal by stituted with
hal ogen, @(g%fm%m?l@lbt i onghﬁ%)éﬂgulﬁﬁ aﬁlﬁﬁe}g V\’/i(%‘% lri‘gpogen,

- C2- QI2- alNONH)DPEL-CoTakdisensly bmmnpmmzxmz-amaiyngemcmmﬂﬂ QyOhLect ed

am no, -NH -Cl-Cl12- alﬂT{]ﬁP -NH ClZ al kenyl, -NH -C2-C12- al kenyl, -NH
- C3- Cl2- 69’&1P6'§ka NHNHheisapa, “NWN%}@T ocycl oal kyl

heterocycloalkyl, NHC(NH)- Cl—Cu-aJkyI, -NHC(NI—I)-C;_—Cu-alkcnyl, ~NHC(NH)-C»-Cy3-
alkenyl, -NHC(NH)-C3-C,z-cycloalkyl, -NHC(NH)-aryl, -NHC(NH)-heteroaryl,
—NHC(NH)-heterocycloalkyl, —C(NH)NH-C;-Cz-alkyl, -C(NH)NH-C,-C,;-alkenyl,

20 —~C(NH)NH-C,-C;z-alkenyl, -C(INH)NH-C;-C,s-cycloalkyl, ~-C(NH)NH-aryl, -C(NH)NH-
heteroaryl, —C(NH)NH-heterocycloalkyl, —S(0)-Cy-C,z-alkyl, — 8{O)-C;-C,z-alkenyl, —
S(0)-Cy-Cz-alkenyl, — S(0)-C3-Cia-cycloalkyl, — S(O)-aryl, — S(O)-heteroaryl, — $(0)-
heterocycloalkyl —SO;NHz, —SO,NH- C;-Cyz-alkyl, -SO:NH- C3-C3-alkenyl, —=SO,NH- C;-
Cjz-alkenyl, —-SO;NH- C3-C,2-cycloalkyl, -SO,NH- aryl, -SO,NH- heteroaryl, —SO,NH--

25  heterocycloalkyl, -NHSQ,-C;-C,;-alkyl, -NHSO»-C;-C;-alkenyl, — NHSO;-C,-C;;-alkenyl,
—NHS0,-Cs-Cyz-cycloalkyl, -NHS O;-aryl, -NHSO5-heteroaryl, -NHSOs-heterocycloalkyl, .
—CH,NH,, -CH,S0,CHj3, —aryl, —arylalkyl, ~heteroaryl, ~heteroarylalkyl, —heterocycloalkyl,

—C3-Cip-cycloalkyl, ~methoxymethoxy, —methoxyethoxy, —SH, ~S-C;-Ciz-alkyl, ~8-C»-Cy»-
alkenyl, —S-C,-Cp-alkenyl, —S-C5-Cp-cycloalkyl, —S-aryl, —S-heteroaryt, —S-
30  heterocycloalkyl, or methylthiomethyl.
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-di al kyl am no, -diarylam no, -diheteroarylamno, -Od-Cl2-al kyl,

-0 C2-Cl12-al kenyl, -0- C2-Cl12-al kenyl, -O C3-Cl2-cycl oal kyl, -0-aryl4 April 2006
-0-heteroaryl, -0-heterocycloalkyl, -C(O 30 d-Cl2-alkyl, -C(O)-

C2-Cl12-al kenyl, -C(O- C2-Cl2-al kenyl, -C(O -C3-Cl2-cycl oal kyl,

-C(O -aryl ,wocypschet eroaryl, -C(O) -heterocycl oal kyl, - CenkRsos 1BONH-
ad-Cl2-alkyl, -CONH C2-Cl2-al kenyl, -CONH C2-Cl12-al kenyl,

- CONH- C3- C12- Ly | H [ 6,.P 3/ 14914
aryl, - CONH hgl%ﬁgr o b?{ Cez ﬁs‘z‘?seé'&%% IJSEESE‘ é’%@éﬁ%@%ﬁ@fﬁ%ﬁ@ - 0002-
C2- Cl2- adefiaay ht,tachélmfﬂae faZenChidtcani kemnyikbty thrﬁ@ﬁ?an@&ygén&t@y CExmtipitaglof Cl-

-0002- aryl, -0002-het eroaryl 0002- het er ocycl oal kyl , - OCONH2 OCONH-
O - O 2- al f&aTkoxycgings. bitareos limitedigy methoxYophRKY. PEIPEXY, ISRPICBRR), -DUIGRONH-
C3- Cl2- cy I OOONH 5 het eroar yI - OCONH

het er ocyc ?W “‘“’°%8@?g%d@‘¥’18i‘§ al kyl, -NHC(O) - C2- G, 2- al kenyl ,
-NHC( @ - C2-Cl 2- al kenyl, -NHC(O) -C3-C 2cyc| oal kyl , -NHC(O) aryl, -NHC(O) -
het er oar yl r | o | o~ - -

C2-Cl 2-al keny:We Sy B PN g, K“ééﬁ“ﬂhwg%i‘éﬁg @Y P'Sjaﬂp{f? - NHCCR-
gr yIC12- Nllﬁaﬁ:rsk | Rk @hdﬁ@ly}odgsﬁnedb&dﬁ%dcj-z tb?fe@hﬁﬁtyxﬁbl@aﬂdﬁ'ylhmety Nh‘@(g@)anlrﬂlﬁ)EelNch( O NH
a a - eny

- NHC( O RIS E’FQ“P wﬁ‘-‘dﬁ k@lﬁ Mﬁ@{ﬂ not M@; oar yl ,
N O) Nl SERRKC i g %@)% QeRH Ol - C12- aI kyl,

- NHC( S) NH- C2- Tl 2- af kenyl, - NH NikresRiter v S kenyl ,
- NHC( ¥) NH- C3- C12- cycl oaI kyI - NHC( S)NH aryl, - NHC( S) NH- het er oar yl ,

- NHC( S) NH- het

- NHC({ NH) NH- Czqr&%%g ﬂ%%% mwc]%“% é\l%itenfﬁ QH(%C(‘%MH C3- Cl2-
cycl oal kywhere &H—D(zNHf)yNﬂ-aapseMouslwﬂﬁ(rNH) NH het eroaryl, - NHC(

het erocycl oal kyl , NHC(NH) - Cl - C12- al kyl , - NHC( NH) - C2 Cl2- aI kenyl

-NHC( NH) - C2- Cl 2- al kenyl, -NHC(NH)-C3-Cl 2-cycl oal kyl, -NHC(NH)-aryl,

- NHC( NH) - het er‘l‘d)ateyﬂn “dialiiHEiN)refastte n goyp hoahkihk struc@rdHY (RG] aiGIXCat kyl |

N | s .
GRG0 R C i B Ry RS R citiplaming . bon
C( NH) NH-eetisiteC iy diagtbiamine, Sie@ylatlindChi2ehgleldyllamino, iie)ida £6d thedikkeny| |
S(O-C2-Cl 2-al kenyl, - S(O-C3-Cl 2-cycloal kyl, - S(O-aryl, -
S(O-heteroaryl, - S(O- heterocycloal kyl -SO2NH2, -SO2NH Cl-Cl2-al kyl,
- S2NH  C2- Cl Zhatdsamyilkoxycl@BiYiF repeEsents an ester group, i.e., an alkoxy group, attached

to the parent molecular moiety through a carbonyl group such as methoxycarbonyl,

20  ethoxycarbonyl, and the like.
The term “carboxaldehyde,” as used herein, refers to a group of formula -CHO.

The term “carboxy,” as used herein, refers to a group of formula -COOH.
25
The term “carboxamide,” as used herein, refers to a group of formula -C(O)NH(C;-

C12 alkyl) or - C(O)N(C;-Cy2 alkyl) (C;-Ciz alkyl), —C(O)NH,, and the like.

The termn “hydroxy protecting group,” as used herein, refers to a labile chemical
30 moiety which is known in the art to protect a hydroxyl group against undesired reactions
during synthetic procedures. After said synthetic procedure(s) the hydroxy protecting group
as described herein may be selectively removed. Hydroxy protecting groups as known in the

are described generally in T.H. Greene and P.G. M. Wuts, Protective Groups in Organic
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Cl12- al kenyl, -SO2NH C3-Cl2-cycl oal kyl, -S2NH aryl, -SO2NH heteroaryl,
- SO2NH 25 het erocycl oal kyl, -NHSQ2-Cl - C12-al kyl , - NHSQ2- C2- Cl 2- al kendy/April 2006
NHS02- C2- Cl 2- al kenyl, - NHS02- C3- C12-cycl oal kyl, - NHSQ2- aryl,
- NHSO02- het er oaryl, -NHS02-heterocycl oal kyl, -CH2NH2, -CH2SQ2CH3, -aryl,
-aryl al kyl ;wobh¥ass4s6ar yl , - heteroaryl al kyl, -heterocycl oaPkyiusos/14914
-C3-Cl 2-cycl oal kyl, -nethoxynet hoxy, -nethoxyethoxy, -SH, -S-Cl-Cl2-alkyl,
@2 Clg, m@f&dﬁ&%%ﬁ A New Eric3rd69 abkitdroryS ar !
-S-hetero rye 30 het ernocy%ﬁ%iasgkyl ewor 1.math fthl oheth I}ldmxg 4 Apr|I 2006
WO 03/ ogamsctm@grm@mchwg,ﬂwt themtlémmd"t@@mhéiml 'rerabutmlsénmeﬂy}sdyln refers
to ad At gﬁgtothe par ent
nol ecul afi@n%h@)’c{yp l‘ghﬂﬁ{i}d a%gnsg@l\;lg‘gdjnég%{%nmggéx&@n%w td% C6- al koxy i ncl ude,
but are not limted to, nethoxy, ethoxy, propoxy, | sopr opoxy, n-but oxy,
tert - hut oxy, REqts rm. ' no," as
used lhgélrel n, pﬁi? eerng11 g@%?\eg%g&okg ﬁog%?ée%gergp mfc(? toahg %?%r% h%i‘lia\tﬁ%%gsl y
defi ned, with abﬁ&d&ytpmomhmgrgmms deﬁhad(nbbw mmde@)bemzlmwbugltylammemyhgﬁm at om
Exanpl es of . Cl - no ingclude, .but are not Iimted to, nethylam no,
di net hyl afﬁ?thgls lyggfﬂéi’%fﬁﬂ?g‘y BRI SKATRS and propyl anino. 10 The term

“al kyl ami no" refers to a group having the structure -NH(Cl Cl2 al kyI)
where C1-Cl12 3{]‘ .S _as reVJ ousl y defi %d Th ter g%ﬂi}/l am no refers
to a group ha ﬁg"‘r‘i"hémg't"r RLEGING SN ’Cfs el | er?@la A RUFY, where

Cl- Clid alv@ith iskn@Sn V't8Y btéSprdted Qh kid@ . préupaiyiing Sinddsirel Rhdtvhamidig are, but

not limted to, dinethylamno, diethylam no, nethylethylam no, piperidino,
and the |SyRBeticHacedures Aﬁ?fk%swm%mm ‘F%@r‘é%é‘ﬁ’c“g P&?s“élge &PUBRHUp, i.e., an

al koxy gf&h@rbe@héréﬁhl%betséleéthel REhEVRH. mhﬁ‘&%kbt%énﬂ”gﬂgr a$ REAHAR uR f&r bonyl
group such as met hoxycar bon 20 et hoxycar ortlyl _ the I|ke 25 The term

"car boxamm}ba@gme@élyurs?ééi ?W And .6 M YVyty P -CHO. The
term " car@Mksis, 38Bedi®Gd 1MW) & SEAL R wiTRR (195U @x%pl@:%frﬂﬂuﬁo pr@gihg

15  groups include, but are not limited to, t-butoxycarbonyl, 9-fluorenylmethoxycarbonyl,

benzyloxycarbonyl, and the like.

The term “protected amino,” as used herein, refers to an amino group protected with
an amino protecting group as defined above.
20
The term "aprotic solvent,” as used herein, refers to a solvent that is 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
25  compounds, such as, for 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 preferred
30 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. I, in the Techniques of Chemistry Series, John Wiley & Sons, NY, 1986.
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The term "carboxam de," as used herein, refers to a group of formula
-C(ONH(A - C12 alkyl) or - C(ON(CL1-C12 al kyl) (C1-C12 al kyl), -C(Q Apiil 2006
and the like. The term "hydroxy protecting group,” as used herein, refers

to a labile chemcal 30 nmoiety which is known in the art to protect a

hydr oxyl grweaps/@gebnst undesired reactions during synt hePCTUpisagmdur es.

After said synthetic procedure(s) the hydroxy protecting group as

descri bed her eiyB (3RY'pREERE Bfclahit¥ SbiVert & HPYLH herbMOFe@ty ol BfvRfithdl @end§ RUPS as
known in the are described generally in T.H Geene and PG M Wits,

Pr ot ect i VoGRS, sudhyag amrleormd far xgmple, metbanohettasplopmres. Fopropmms/ 14914
Synt Nest Spurahb - Betdd Mg kIR0, YhdrSiveni SR Sl MadY Y Mol RN in i ATRKES OF

hydroxy protecting groups I nc oar. mted to,

met hyl t hiibwill bpdbyicuetothdse skilledfiniee drithatiindividual selmeiuionynigiusdsdheyecdimay| | acyl
substid ut ] - | : ) ted

nydl oxy, Ot BgBLRCBA LR 2R ALl omndE bl bn REGIE' 2

hydr oxy pheosddtilingf gagans, reastivitg of regentzod prefarredterdperajub eangesy for acet yl
trimethyl silyl, riethyl.silyl . ethox hyl , L. ex | e. The term
"am no pr%‘f’ué%)l[ei ﬁ%ﬁh f g‘lﬁ%},ésmréss&f £LR ehlé:%é]%%% P% lé‘?%’%#‘g&améag'ﬂﬁ (ﬁ]g ([:TSE%M cal

noi ety  ltextiruiks br inspéciudingd mondgrephs ifér exampde:dDigeric §olvens PloysipalRrppestjai nst

br ocedur dnd et BEpiieatidh Bt hish ISR G Aiav b RLfmy be
sel ectd velethiiguss vedhenfistySeries, JbleC WilBg &BodE Y d98&nown in the are descri bed
generally in T.H Geene and PG M Wits, Protective Goups in Organic

Synthesis, 3rd edition, John Wley & Sons, New York (1999). Exanples of

am no prot ect i“pg effectiFt ambent/ AS Lided Berchiefeadd ® a0 Aot h@Bmp&und which
t - but oxycar bonyl , 9-fl ugrenyl met hoxycar bonyl, benzyl oxycarbgonyl, and the
li ke. TheopkrsH thefpprulic piEst ainihs freatedibisel o ik dhepapgutic eliegimay by obifcliYs no group

prot ect ed; ¥ fnbasufBledyishife R At ieRtbrntsttiva s el eltjae givebavindicadn bher t erm
"aprotic solvent," a5 used herein, reférs to a solvent that is relatively

i nert1% o fegls it &ffeclictip gffegfive pmeunt ofthe corapquag dessribedAbeYOMIYIBRER fromEx anpl es
i ncl ude, Jayf: &f to Lﬂ»dg‘c E@Ujm%/;kgf %xlaféfl.{bﬁpﬁérﬁ%lﬁu 1 8'83ues0 ASK@NErRaet Ol uene,

for exanple, hal ogenated hydr ons, ‘such as, for exanpl €, nethylene
chl ori de,dosestwiflelse vetyldepandiag on mouss effadmiriisteptiein tap well pk e ppestbdity efed-i ¢

usage with other agents.

20 Combinations of substituents and variables envisioned by this invention are only
those that result in the formation of stable compounds. The term “stable”, as used herein,
refers to compounds which possess stability sufficient to allow manufacture and which
maintains the integrity of the compound for a sufficient period of time to be useful for the

- purposes detailed herein (e.g., therapeutic or prophylactic administration to a subject).
25
The synthesizeﬂ compounds can be separated from a reaction mixture and furfher
purified by a method such as column chromatography, high pressure liquid chromatography,
or recrystallization. As can be appreciated by the skilled artisan, further methods of
synthesizing the compounds of the formulae herein will be evident to those of ordinary skill

30 inthe 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);
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25 conpounds, such as, for exanple, tetrahydrofuran and

N- net hyl pyrrol i dinone, and ethers such as diethyl ether, bis-nethox4Aprih2006
et her. Such conpounds are well known to those skilled in the an, and it

will be obvious to those skilled in the art that individual solvents or

m xt ures t VéQeyi9549ay be preferred for specific conpoundsPERESI384UHEI on
condi ti ons, depending upon such factors as the solubility of reagents,

reactivi tywolGrécaagRig. s; MWl BloRich ROGREpdif '@%nﬂ:t Sinfhehif DACBd., folth weanp! e.
Furt her discussions of aprotic solvents may. e,tound in organlc chem stry
t ext book 08 Sops{18Ydch- Figserndn Tiesen Sieser and Fiegars Rgagents frQrs r

Physi cal JBﬁ@mrey h@@sﬁmw\ﬁ; fmﬁ Bl &d IERYORia e ReBibnis k& by John A
Ri ddi ck et al f%c hni ques™ of Chemi'stry Seriés, John Wl ey

& Sons, ngséohrgwlw ﬂpﬁqns ﬂ?@é) mmseeme@n@@msm/ 14914 The term
"protageni c organic solvent," as used herein, refers to a solvent that
tends to provide protons, such as an alcohol for exanpl e, nethanol,

et hanol , pr opdheterm“subjnct s wetd herdimtefanplo, antanigal. aPreferablyribie animal is Re.  Such
sol vent s I [ be

obvi ous (A n Moy PP SRR 4 iin; A B8 Blebre@lh, ety 0 e

t her eof nimgs,Sathdopertews,@iksf guincapesi fishcbiorpdthedike.and reacti on condi ti ons,
dependi ng upon such factors as the solubility of reagents, reactivity of
reagents and preferred tenperature ranges, for exanple. Further

- di scuslsi ons ofThpeahmyeds of thieinvemion mmybe beodifteddy appendingampropideem st ry

Physi oal IBRIgRAEEE eoined R B nE SR AP s S o PRl SedPPRIR by John

A. R ddi ake at a:atmay\iﬁéludehﬂmselmmthhe.cré&e bioldgialpinetraion Ghe FEtd biokgichles, John
Wley & Sons, %H?&HP"AD effectlve anount," as used h reln refers to an
armount ost%‘ie‘Eé‘h%olE}H RIUC B5i5re FRntral ReRps pistsr) dngesse ofal BYRIEHEY ¢ eat ed

subj ect . iddieast BRARGUS hifoveidrmflstrivin b enjedios ClitbViBetalidlisB-and BRASAE 8l € by some
t est or mar ker) or subjective (i.e., subject gives an indication of or 15

f eel sloan SFE@UL ) . An effective anount of the conpound described above nay
range from about 0.1 ng/Kg to about 500 ng/Kg, preferably fromabout 1 to
about 50 ng/K& Ef fective doses will also vary depending on route of

adni ni strat i oAhe gnRQENds describgd h?fewmwmowowor@@sylms@g@cwwa@tthér agents.
20 Conbi dgnvention
are onl y@‘%elhr%gzo (fq]hat resﬁgﬁfgﬁﬁfﬁeg}%@{%gygﬁﬁ%@%ﬁ e co g&? The term
"st abl e" ,in tpemsefcthsdiule @lergochemistry, as (R)- or (8)-, or as (D)- or (L)- for amino acids. The

20  present invention is meant to include all such possible isomers, as well as their racemic and

optically pure forms. Optical isomers may be prepared from their respective optically active
precursors by the procedures described above, or by resolving the racemic mixtures. The
resolution can be carried out in the presence of a resolving agent, by chromatography or by
repeated crystallization or by some combination of these techniques which are known to

25  those skilled in the art. Further details regarding resolutions can be found in Jacques, et al.,

Enantiomers, Racemates, and Resolutions (John Wiley & Sons, 1981). When the compounds

described herein contain olefinic double bonds, other unsaturation, or other centers of
geometric asymmetry, and unless specified otherwise, it is intended that the compounds
include both E and Z geometric isomers or cis- and trans- isomers. Likewise, all tautomeric
30 forms are also intended to be included. The configuration of any carbon-carbon double bond
appearing herein is selected for convenience only and is not intended to designate a particular
configuration unless the text so states; thus a carbon-carbon double bond or carbon-
hetercatom double bond depicted arbitrarily herein as trans may be cis, trans, or a mixture of

the two in any proportion.
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refers to conpounds which possess stability sufficient to allow manufacture
and which maintains the integrity of the conmpound for a sufficient 44&prib2006
of time to be useful for the purposes detailed herein (e.g., therapeutic

or prophylactic admnistration to a subject). 25 The synt hesi zed conpounds
can be sepavav@E@sésom a reaction m xture and further pupCt/iued/isa net hod
such as colum chromat ography, high pressure |iquid chromatography, or
recrystallization. As can be appreciated by the skilled artisan, further

met hods of synthesizing the conpounds of the fornmulae herein Wil | be

evi dent to thd'sased haseinli theateyn Spbaithacg@icially adeptahle salthepdérs fogheseisglts wiieh var i ous

syntheti ¢, stams HQX%?S o@&%ﬁcﬁ%@iﬁgal iflgfhient éuﬁt%l?l@ ?&%Fe HEOMEAGHHIbe RisHG" O give

the desired co r ranstormati ons and protecting
group matdfdndmﬂam&ganés}o\(rqzrrammmdstmdlwuianduej@pmny,eu‘hatmn) allgegidf 1gbpange a;wylmdid@l 2| ng

the %Qlfﬂ' ggescog' lllfgt% %&Jﬂ%rrgasgnagfeencgﬁﬁ)ggk }alaot pﬁaé%’éééllﬁ%ﬁlﬁ aQ&EH@ ’sal

exanple ose
Tr ansf or nat wokh knovwﬂrl tﬁéu”m |Exh@(ﬂ1pﬂe1 S8d) Berge, edauk@sscﬂlbeﬁ @Muﬁ@dll(y95466

PCT/U803/149 GM MWits n Organic
Synt hesi s éﬁﬂﬁﬁ}{v m%ﬁﬁ Ry q)g@rmaﬁ &Cgéﬁgn‘(eigqgli %?fgb"; egheersolgﬁc&" k’/f Fi eser,
Fi eser arpie;l-‘armﬁrmsdﬂﬁ@gmm ik@landaragalpuﬁﬁ&yiaﬁ bicthe Sompoﬂlﬁdl‘srbde ieyendorg Sons
(1994); and L. elg\guette, Enc]é edl a of Reagents. ani.c

0
Synt hesi <o SRSFAEINPY Bpctifiedheivrbase Q‘%ﬁ Wi Uil ot 2 ']tl::’fagf? SOereof. 5
The tmrm p‘lﬁﬂﬁuce.mcauyaﬁccqﬁaﬂe e, But ¢ fot$indiRd &) nanbxiehcid Riddidysakd ate t he
animal is a pamal. Mre referabl the mammal is man ect al so
refers tcgalty ?fra“é’%“é’i‘ﬁﬂé‘lp f"HBij’sW‘ﬂ'b‘&P@amﬁ gridsch E‘%’W‘-’CE‘P@% ac‘erlhyﬂ@g "ﬂ*‘ fish,
bi rds andacid)ghdsplic 61, MRri€ [P M EchRfriclabidr Witk ©ftahie AcidByuch @s 4Bed f i ed by

appendi ng dpproprl ate functionalities _to_enhance selective biological
proper t i e2$id, Skt acibiiarprardid AlraRcd RIGINF acH! OripiomT t1GPIPYHEIPSICHET ude t hose

whi ch i ncLaRSR ulgéc%%y £AucIPRNEH £2hhf28. O%Ppl?anﬁhdé@trbahy dceghBakalssyst em
(e.g., blood, |ynphatic s%/)stem central nervous systen), increase oral

avai | Hbj |inelyde, b'iltr?@fr e dimited oy adipate pleinateapscomatachspaiialn, beteensaulippaten; ect i on,
al ter met@bolates Bis@ite, Bblak! vitihe, QinphdrateCedriphbls@fonate, citrate,

cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate, fumarate,

glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate,
20  maleate, 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
25  pharmaceutically acceptable salts include, when appropriate, nontoxic ammonium,
| quaternary ammonium, and émine cations formed using couﬁten’ons such as halide,
hydroxide, carboxylate, sulfate, phosphate, nitrate, alkyl having from 1 to 6 carbon atoms,

sulfonate and aryl sulfonate.

30 As used herein, the compounds of this invention, including the compounds of
formulae described herein, are defined to include pharmaceutically acceptable derivatives or
prodrugs thereof. A “pharmaceutically acceptable derivative or prodrug” means any

pharmaceutically acceptable salt, ester, salt of an ester, or other derivative of a compound of
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The conpounds descri bed herein contain one or nore asymetric centers and
thus give rise to enantioners, diastereoners, and other stereoi sonst April 2006
forms that may be defined, in terns of absolute stereochem stry, as (R)-
or (S)- , or as (D)- or (L)- for am no acids. The 20 present invention is
meant to i NMEOOIWs#kl such possible isoners, as well as tReTAUSE3aewdi ¢ and
optically pure forms. Optical isomers nay be prepared fromtheir respective

opti cal | yiaGhichBon WHER, n;élp{l&mpxuat{}% up? %g%ﬁjéﬁf SScafSiC b REFdAR MR et Pér bY

resolving the racemc Xt ures l'ut’ion can be carried out in the
presence inflirgetlyesesimponey efdhininveniionc hr omat ogr aphy or by repeated
crystallization or by sonme conbination of these techni ques which are known
to 25 those skilled in the art. Further details regarding resolutions can
be found in Ja¥berabe campositions ofmmambmimmempmca@nmbé@tiommfch d@ewodmsdtdfons (John

Wl ey Son ounds i bed herei Ny oI efinic
doub] € boBL B serieT e Er G BoPos g T edpod e Bgbiat ety mre rv,
and unl esisotls he compathd ahd e wilditional sgensshoultl ba gesknt htaioszt@ehe»emmf)buwdm i ncl ude
both E an ric isoners or. cis- and i,SOners. ew se, all
tautorrerl% \%lgtf’glgﬁ%’ Gmarp SErfrl AR e O'HéttPﬁgo?lfégﬁ OFi%E 8 Ygur ati on of
any car bogingnikera it mbh@haapidegiaRp hticiaddtibed Sientsinfaydbe la@eimderédr conveni ence

only and is not intended to desi nate ticul ar nfiguration unless
the text ¥BAEEL; wgart “;“ 2\ 9§8 %ﬁ‘% F@"’B’Hjﬁd’?&’ S IB¥ENYER- het er oat om

doubl gy bogHefRREST tﬁdseaw;galt& fnay bé Yart\EiTa@ingledfosige dotn, ﬂﬁ)&édb@%}\cgies withi@ns, or a
m xture of the two in any proportion. 33 4 April 2006 03/ 095466

PCT/ USOS/‘?J@PH““%“%%@W“HE?E’I%ﬁ‘“&lﬁ‘é’nﬁ@ﬁlﬂm‘phar maceutically acceptable salt"
refers to those salts which are, within the scope of sound nedical

judgnent, suitable for use in contact with the tissues of humans and | ower
ani mal s wi t hous wseriursein.oliess etherviserndiestadothe team| baciiriel infespe®ecand the | ke,

5 and ar ey g&ﬁ%&wﬁm Wc*.\te}esgg (§ERR ﬁsﬁﬁl&@tobs&%'amacﬁ&sraaa bfdtozog

Phar maceutp y accepfa are well known in For exanpl e,
S. M lBerlg&cumstlatoccmemonmgls ;ihhamhbedatas wall ag/dlscaémmaawteb@camaé in detail

0 3. PhagRASHLLERl: S5l ARESS (A mab b SchdP Dl PRl kAR, D pr epar e

in S|tu r|ng t |na 'S0 at|on purification o e conpounds of the
i nvent i omgntibpticsswplassahetompyndsed diei mgsemthmvehn@'e Swels bactayiabinfeotionsianéh a

Ut 20 e AR R LR A TP LR EREGRAR Gl L0,
group f orﬂasﬁdwmgiﬂmeinnomgaarin@madm,(imlsmhbraﬁchh;sdmmmﬂn@,rmd nmastoiditisiylaedtaor om ¢
20  infection by Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis,
Staphylococcus aureus, or Peptostreptococcus spp. Pseudomonas spp.; pharynigitis,
rheumatic fever, and glomerulonephritis related to infection by Streptococcus pyogenes,
Groups C and G streptococci, Clostridium diptheriae, or Actinobacilius haemolyticum,;
respiratory tract infections related to infection by Mycoplasma pneumoniae, Legionella
25  pneumophila, Streptococcus pneumoniae, Haemophilus influenzae, or Chlamydia
pneumoniae; uncomplicated skin and soft tissue infections, abscesses and osteomyelitis, and
puerperal fever related to infection by Staphylococcus aureus, coagulase-positive
staphylococci (i.e., 8. epidermidis, S. hemolyticus, etc.); S. pyogenes, S. agalactiae,
Streptococcal groups C-F (minute-colony streptococci), viridans streptococci,
30  Corynebacterium spp., Clostridium spp., or Bartonella henselae; uncomplicated acute urinary
tract infections related to infection by S. saprophyticus or Enterococcus spp.; urethritis and
cervicitis; and sexually transmitted diseases related to infection by Chlamydia trachomatis,
Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealyticum, or Nesseria

gonorrheae; toxin diseases related to infection by S. aureus (food poisoning and Toxic shock
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acid, phosphoric acid, sulfuric acid and perchloric acid or with organic

aci ds such as acetic acid, maleic acid, tartaric acid, citric acid,4 April 2006
succinic acid or malonic acid or by using other nethods used in the art

such as ion exchange. O her pharmaceutically acceptable salts 15 incl ude,

but are notwobpsnssesd t o, adi pate, al ginate, ascorbate, aspartaiagois

benzenesul fonate, benzoate, bisulfate, borate, butyrate, canphorate,

canmphor s y}&eﬁ’ﬁef or ﬁ ?ﬁ\le anf X% 8’6&8“@9& f%']'ﬂ&lat() ‘?nfe&ioql gcﬁ?:ﬂ@&b%cter

dodecyl sul'tate ‘onate, formate, umara e, ohept onat e,
gl ycer ophmydgrhayséemig f@ubmméromhwa@dlt(f mf@tlorhbqoBandattrecumqetxsath gdisease

hydr of odi dlgreas NGNS BLAAASRHLANALGyiul AGHRNARAL Sng LAGHAL s b ©

| auryl onat e anesu
2- napht hatbeﬁwlohbpﬂatreqhommsaN partoghogaety. ameus 8| prumpniag Bapyigenespd] mi t at e,

panpat e, ersu [Q icrate,

pi val @t e lgﬁ egfﬁ lgtgn%ﬁpé’alggtg%mn%uccf’ ?1%6?&” 0 ¥15{n%bm§ gﬁﬁlﬁg%m{a ﬁsl ocyanate,
p-t ol uenashteﬂmmfeeuon bm]s@cmaaﬁmn auaﬂneasra‘tiﬁcobadtamun mrrdceﬂhbrel i ke.
Representative alkali earth meta s . inclu um

i om. Goroiertingeiateteidratony GaBpimhciRiin: et iba PriGriiiEaRaE

phar maceuhfee@dnl by @g/ﬁzeaioﬁbium pl dcﬁntbgﬁlhdid&ctlmeﬂteﬂp@hﬁ@:hbﬂ.bﬁvmﬁmt oxi ¢
anmoni um uat er nar ani nl%é%at ions formed using counterions

- such as HEFPAEECCE AT FFg8 cgue reg}eﬂa&wﬂ&{l@ PREER PEHBLp B ENEH G rat e, al kyl

havi ng f remed «d ﬂf&tl@@ﬁ)bgmastﬁﬁﬂﬁ‘ﬁperfnﬁgdnfs 0P BhdReraides pY Skinuht@aty.s. 30 As used
herein, the conpounds of this invention, including the conpounds of

for mul ae WESSEroReniPasER achy; athgwesierass telptadte infertiop Fx Freecdattrromfar or

accept abl gyiglg dly@,;ebﬂﬁglagrort@qﬂ{gr ugs thereof. A "pharnmaceutically acceptable
derivative or” prodrug" neans any pharmaceutically acceptable salt, ester,

salt of an ester, or other derivative of a conmpound of 34 4 April 2006 WO

03/095466 PCT @u&gﬁéﬂn%éu%ns Enc@)rbﬂay&@ﬁfhafbnmfsumsor&b?@ma@éa% QichlinRbdons to a
recipient, is capable of providing (directly or iIndirectl a conpound of

this ¥nvehatimay. bewmtnd e oieg osanings chytle.thl are npiliritddde owevive a

combi nat | ol ARANAL leq B RS SRR AT gRET PRERIRRCUeaMnane O

nore additiona eutic or prop ctic agent S
t he addi thowisadr Ba[gmllasshpumw dmeqyrd@s@nuelatbd tﬂns&gteonllml’elcgllmfprbr@zwdeq, about 1

A R P Rt el
adm ni st 8. e@lactlae, S. dysgalactlae Klebswlla spp., Corynebacterium, or Entero?:occus spp.; swine
20  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
25  infection by Moraxella bovis, cow premature abortion related to infection by protozoa (i.e.
neospbrium); urinary tract infection iﬁ dogs and cats related to infecﬁon 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
30  spp., Eubacterium spp., Peptostreptococcus spp., Porphfyromonas spp., Campylobacter spp.,
Actinomyces spp., Erysipelothrix spp., Rhodococcus spp., Trypanosoma spp., Plas,odium
spp., Babesia spp., Toxoplasma spp., Pneumocystis spp., Leishmania spp., and Trichomonas
spp. or Prevotella spp. Other bacterial infections and protozoa infections and disorders related

to such infections that may be treated or prevented in accord with the method of the present
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separately, as part of a nultiple dose reginen, fromthe conpounds of this
invention. 10 Alternatively, those agents nmay be part of a single dobApel2006
form mxed together with the conpounds of this invention in a single
conposition. As used herein, unless otherw se indicated, the term

"bacterial Wab¥®Bioon(s)" or "protozoa infections"; includesUsBuRIMS not
limted to, bacterial infections and protozoa 15 infections that occur in

mamal s, ficaforie rdf ko #51. Webintéa afims'qrhésaﬁomt@a@ﬂo hRidRedbai i al

i nfections and protozoa i nfections that may be treated or prevented by

adni ni st értierrgy." 3bthiBstition; GAntisnierpbialsTherppy daerpBiPAls of the present invention.
Such bacterial infections and protozoa infections and disorders related to
such infections include, but are not limted to, the follow ng: pneunonia,
otitis nedia, MMMonchltl s, tonsillitis, and mastoiditis reI at ed
to 20 4 nfecti I

I\/braxes: | a cat gpﬁ%g[f ?&Etcﬁgﬁgp%ggcg@}éﬂﬁ%?e? m'é?sgmg@ tvggot écgtpl)t ococcus spp.
Pseudonormsmspcphml agdmagm@tagsrgn backeeiahiadlate. Glmimundsamc tpstodEorit wirephriti s
related to

T ot oo dnbteRitich py Al EHRERR Htnd PR R Pu(h) KRReredh Gicy | -

respi r at ovas deteasihed mf%aﬁallonﬁ;rdnalr plaed utilizingithe appropriapyMMiteo HimemBropmeunoni ae,

1 nenz ey CORMERD Boeife pRbh e bR B B St apf e HHE €Y 11 ssue

i nf ectol Ortﬁluted@ﬁﬁ&)iﬁ@m t@@bwwebmdeh@amamge puRl et ighiiad ab@itat ed to
i nf ectl on St a%hyl ococcus aureus, coagul ase-positive st aphyl ococci

(i.e., SO-@pradelhherdbyedcompoypis(? pé/prell) ‘é‘?r% then transfesied grip aigriles. ~ agal act i ae,
Str ept OC%%kulgtrSg kc“%%/ﬂ% KO 6 EHLI'j ‘BE gsec&la%yf éﬁ ﬁfr@ pg %ﬁ&ﬁon he iﬂq%gﬁm for

strept ococcCl rynebacte rtonel l a

hensel ae;cachnizorphl trainedhsatmdadioed tnérxyIO OF&émnL. by bpiédal mansmao ed5o

infectio I and
%%ﬂ? & qulgp tzéxd%:r Mk rﬁkft% é?n%gﬁ:lgtléé wﬁRRO%ﬂIg ]?Bpﬁlﬂslcﬁ

cerviciti's; exu I'séases rela ection by

Chl ampsdi agatueﬁﬂhmmhs The bBRROWPlAic Wereduosreyind ifdubmed &iBa +pad Cifela houkseapl asma
ureal yticum _or Nesserla %n rr heae; toxn] dis ases relgled to ﬁnfectlon by
S. aur eud™ ATBISA: PANYBARRYT- FRUONBR IRCURIIGRIPIAE Vg Wrr—w% P54 995466

PCT/ USO3/ 3R D& yideimestalemei fof3he YRSenfe o%roﬁﬂﬂuﬁ:blaitf)em&ﬁﬁ)ﬁﬁl , ulcers
related to infectiaon by Helicobacter PCB ori; systemc febrile syndrones

rel ated tSSM§eAt@ianfan ptinggope] 2agntyad dihichdRtvisible gioweh Qrewia yas defingf a3 g ¢ o
i nfecti onvhy ﬁfércbﬁitpbﬁmcﬁ O @ HvERtidn: ceRQ NI MG dn¥ttdtddSan MRT Rlthd dafige 1264

dacrocystitis rel a
20  about 64 pg/ml to about 0.03 pg/ml.

All in vitro testing follows the guidelines described in the Approved Standards M7-
A4 protocol, published by the National Committee for Clinical Laboratory Standards

(NCCLS).
25

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.

30

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
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to infection by C. trachomatis, N. gonorrhoeae, S. aureus, S. pneunoni ae,

S. pyogenes, H. 5 influenzae, or Listeria spp.; dissemnm nated Mycobact ApriliR006
avi um conpl ex (MAC) disease related to infection by Mycobacterium avi um

or Mycobacteriumintracellulare; gastroenteritis related to infection by
Canmpyl obactve® pgsdes; | ntestinal protozoa related to i nfecTuses/ibyg

Crypt ospori di um spp. odontogenic infection related to infection by viridans
st r ept 0C QhgimacBRicall PicBEPatiOsiaricrs S h Ak shbh dsNhRSsk] oY afdOiiElBEc btarhes
pertussis; gas gangrene 10 related to infection by Costridium perfringens
or Bact ersyfiescogpyarch and; notato stargh;icelleng amd its darivalings sysha@p seiiBact eri um acne;
at her oscl &R {feth{lcAiliAske! @ny12EIRGSse 9 QYIuls! AcARAFSGderdMthhdan® mafeh! anydi a
pneunoni ae; or the |ike. Bacterial infections and protozoa I nfections and

di sor der setagnpledexcivientsehcli asfcoena tykier and Supphgitoryragxepeoils sucht asgeanut ¢it.event ed

in anigmal S € 4 i '
respi rsg?oc'r?’g&?f?ésdé{gg%afﬁﬁgﬁ) Ealﬂse? %ﬂ? Jr)#’glclhe%]ﬁ%%? oggﬁ%gﬁ}bn%%%ﬁgg@gyﬂﬁﬁl t oci da,
Mycopl as rmopylens igh/coloestddosugh eetthyl odgate. and ethyl levrater agor; duernpgmgems suckds t o
infection_h . i..Qr . Dr Z - cci di r ypt oridia, etc.),
dai ry conrtagstop FbuRl R B midioids, agREEIE fhopGHE OREEHER o

agal act i aelineSRingysgalution;ietiyy] alkblab ané bh@pisppbuffeConlytivab,as weiliasiatheraton-

Ent er ococcus spp.... i ne 20, respirator i sease related to infection by A
ol eur opndHpRgaRbleptbiga §2nas SRl w8 efes g teke o Bfiet o' sense
rel ati®d tooldring @gdntsOfeldayingageRnl coatihpaveis) sveeteiithg, daedding aadipssfurSiag nonel | a
spp., or Serpulina h‘yogb)ﬂr%if.nt, riae; gog/ footrot related to infection by
Fusobact BFUMPESHYaUYER, IPFIPRNLS 638 RSP By PR BT FITROSIHYMECEYPE© cow hairy
warts relind pdghént of ME Biinuliorby Fusobact eri um necr ophorum or Bact er oi des
nodosus; cow pink-eye related to 25 infection by Mraxella bovis, cow
premature abortion related to infection by protozoa (i.e. neosporium;
urinary tract ThepRehh@tidal cSRERIRAFIERE fvERloAtn® HeQdinfifetd sanpy E. coli;
skin and soft tissue infections in dogs and cats related to infection by
S. epidern¥eaicgllygdy iphaletionspiaydopicalyageinthy sasally bugaliyiyaeinalbeorda oy p.

mul t 0C1 dainp ko SRBLEE. RLfeBY e} ofdl iEfinlsAonl & adlAGRu@Rch byffelidiCgt ed to
infection by Alcaligenes spp., Bacteroides spp., Costridi umspp.,

Ent er obadhaimagentissompesitians L MisUnTenpen mayeqtais anyaon vwngeral gomipsic

Por phf yr ; %@Y ahact eps ' p rysi pel ot hri x
spp., Rh ocog%%lgg%%. , r%/panoés’gﬁléﬁ%gspgr,ve@?%?@ I ung%se:?b%??HE)zg esia spp.,
Toxopl asrfarmsyiasion nRyde pdjosted wWith piggrmacetdallp peoaptabls peids, bagesl offifietsdoonas spp.

ai sor Hor crpafe FERavl B R B o ERL R 0 L R AR S T

accord wusdd lengn imelullestbubdutdneenspines@dne@ B, intravenous, intramuscular, intraarticular,

intraarterial, intrasynovial, intrasternal, intrathecal, intralesional and intracranial injection or

infusion techniques.

25 Liquid dosage forms for oral administration include pharmaceutically acceptabie
emulsions, Iﬁicroemulsions, solutions, suspénsions, syrups and elixirs. In aﬂdition 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 emuisifiers such as
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl

30  benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in particular,
cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohiol, polyethylene glycols and fatty acid esters of sorbitan, and

mixtures thereof. Besides inert diluents, the oral compositions can also include adjuvants

38




4 April 2006 WD 03/095466 PCT/US03/14914 invention are referred to in J. P.
Sanford at al.,"The Sanford Guide To Antim crobial Therapy," 26th EHAprib2006
(Antim crobial Therapy, Inc., 1996). Antibacterial Activity 5
Susceptibility tests can be used to quantitatively neasure the in vitro
activity ofweamnsovasssi m crobi al agent agai nst a given bact ect/abosrigak at e.
Conmpounds were tested for in vitro antibacterial activity by a

m cr 0- di | $heh N wétBhdWnts MfliigBing! a8 slRpérding JLOME SALLaiAD Ratdng) angWas
determined in 96 well mcroliter plates utilizing the appropriate Mieller

Hi nt on Bristfymingegeatin (CAVHB) for the observed bacterial isolates.

Antim crobial agents were serially 10 diluted (2-fold) in DVSO to produce a
concentration range fromabout 64 Jig/m to about 0.03 gg/m. The diluted
conpounds (2 Pujeritly piparatianhdar examplef serilemjdctably aquenul pegleagingbhocul at ed

CAMB { 0. . ' er ol [ at 1. o he jnocul um for
each b%ct%?limg%m@?lg? ﬁe &b&g@lg?ﬁg&gfnﬁ%{éé& t oogﬁ%}tfg@g%%}’h%%’ﬁr&gg? f cal

conpar i sowetting agefs 5nd suspeading ngenta. rThie dictile isjeciatdaprpardting mdyad®edenstesile

i nocul at ed. wi {.h gl /well.of adjusted 15 cterlial,inoculum., The 96 well
ol at 5 weaietlblE s i, fBonsiofon PRYUED FpstoniolRE Bl o A0 B, 0, 0

ai r envi rohretnfor efamhile) s amgolutimib d13Hmnedibla tAan o theSacogptable/veditdds lagd exam ned

by Optical Densit asurenent for_the,presen f gromth (turbidity). The
aest " CRvelR feh iy FE SRR 1HEE Ringra e BhE s S0 W AHHEA U bi e o owt h
gccurm W&Sll(gﬂft kdlegbradn hdrcﬁtioﬂVbtéiﬂe,Ti?ed@ﬂmeum@sntwnanﬁa?%aywrm iag«ﬁlv@ﬁﬂer ally
enonstrate n MCin .range fr 0. abhout 64 to out 0.03
GOl - A YoSHeAEGs FelupoFor i Mgt (418 Tgah GLEP R R TBUEEn ¢ he
Approved ssheastansto- b dighderiie®t BGaAbition) ity soide duddas blee MAtaronel ifdeemi ttee for
Clinical Laboratory. Standards (NCCLS). 25 Pharmaceutical Conpositions. The
phar mac e RFREAIOR 8hiBEEPESNS of the present invention conprise a
therapeutically effective anount of a conpound of the present invention
f ormul at ed togret her with one _or nore pharnmaceutically acceptable carriers
or extl pi ent s Thapuestablefapmatiaas prn hew@ﬂﬁéﬁdrﬁﬂr prERnie: O% filtrasian thyough @ept abl e
carrier OfacR¥flBh&iMy filE 3P 8y Ricorporating 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.

20 In order to prolong the effect of a drug, it is often desirable to slow the absorption of
the drug from subcutaneous or intramuscular injection. This may be accomplished by the use
of a liquid suspension of crystalline or amorphous material 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

25  parenterally administered drug form is accomplished by dissolving or suspending the drug in
an oil vehicle. Injectable depot forms are made by forming rnidroencapsule 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 coﬁtrolled. Examples of other biodegradable polymers include poly(orthoesters) and

30 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
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non-toxic, inert solid, sem-solid or liquid filler, diluent, encapsul ating
material or fornulation auxiliary of any type. Some exanpl es of mateApesil 3006
whi ch can serve as 37 4 April 2006 WO 03/ 095466 PCT/ US03/ 14914
pharmaceutically acceptable carriers are sugars such as |actose, glucose

and sucrosayosy@sahes such as corn starch and potato stacchsosnedkhul ose and
its derivatives such as sodium carboxynethyl cellul ose, ethyl cellul ose

and cel | yl %gﬁ%?&ﬁﬁ@ﬁs sRANES LM bﬁéeg‘,q%&%g%ﬁhe g?l;cﬁlior agl? Litdy whlufiich

exci pi ents as cocoa butter an sitory waxes; oll’s such as peanut
oi |, 5 coue snlidabemigent terapefatyro ey liquid at bedystempereafinte, ang Mieyaforgimelt inthen oi | and

soybean %‘%tﬁm%¥5§?"'a3§%'}'¢9ggfﬁfe}eg%‘ﬁgwtﬁgg?fgl-l’éﬁﬁg'; esters such as ethyl ol eate

and et hyl "Taurat agent s such as nmgnesi um hydroxi de and
al um nun hydroxide; alginic acid; pyrogen-free water; isotonic saline;

Ri nger. s sol utj on:. et hyl cohol . .and phosphate buffer solution as wel |
0 Rer mon SpBg et ihmtof PP PR SRR kSoalet i iest B LAORRE,F at'e g
magnesi unndigedankzs.eln sach sl dosage fbbms oheodctivigcoagpenidsis nmiaddeeth ndeasigent s,

coating agent sweet eni n avaring and perfum agents,. preservatives
Cod ot oS hrrRe D bl B e e AR b SRR R o e
j udgnent ;mf)sﬂ:hb% ahwgma} fillé or egtma@fliarcna@slzgtmﬂhcts@n@??isé,iggmageof;]aai'amiqs

i nventi on ~be adm.ni stered ora , arent er , by in ation
Spray, Bl slpicycid; Binderssuchasber pATinle, eRnpety s fiviate; glstiates Egladn

! rrpl amt ecbo[ﬁwps@ﬂdﬁdin&{e?iuﬁfo@@,'aﬁd Rdaciar @'hpﬁémrﬂé %ﬁﬁél?&r&[d}?&ﬁﬂi’ﬁt@érﬁiﬂgﬂt [ on by
i njection. The "pharmaceutical conpositions of this I nvention may contain
“any convegeRtHich ahasir-egt @lciym sthdeupqtela Of {ppige iy Bleinic agidiceitdn  adj uvant s

or vehi cl@garel Mind QBurk 82Bshatel R oRtoRfetdiify adeRts T rPdsipARAfATRY) BSorpitinust ed wi th
pharmaceutically acceptable acids, bases or buffers to 20 enhance the

st abi | i t yrcesflerptRes spely sndNAEBEAYAGHRRFIHE CORPAuRdS, BV ¢eg §eeig suah axHer t er m

parent er al,dsle, T BTN Ghd gVl WIESsSHRE 1) FNBHLRS shdflas REHnIAG BbiRonite
intravenous, I ntranuscular; intraarticular, intraarterial, Intrasynovial,
i nt r &St erclegt and intubricdntscuth asitpicrcalcinm Yepndte, appgnésinm stearaini selid polyethylewen or

I nfusi on lélﬁ%ﬁn%oqlﬂﬁr?lamﬁ? sn%‘l%a&yérgl xgﬁm%gr%ﬂnﬁl tBQEas?BPéaRﬁﬂé? ﬁFl%{sraﬂa Eﬁ’l@, I ncl ude
phar maceutical Ty accept abl'e’ enul'si ons, ni croenul si ons, 5ol utions,

suspensi ahsdossger fiops mapdlse bompriss bufferingddertts.on to the active conpounds, the
i quid dosage fornms may contain inert diluents conmmonly used in the art
such as, for exanple, water or other solvents, solubilizing agents and

emul si fiers s$old asmpositions of a similar type may also be employed as fillers in soft and hard-

20 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
25  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.

30 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
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et hyl al cohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl

al cohol , benzyl 30 benzoate, propylene glycol, 1,3-butylene glycol, 4 April2006
di ret hyl formam de, oils (in particular, cottonseed, groundnut, corn, germ
olive, castor, and sesane oils), glycerol, tetrahydrofurfuryl alcohol,

pol yet hyl enveo gd/opssbs and fatty acid esters of sorbitan, aodusisxaases

thereof. Besides inert diluents, the oral conpositions can al so include

adj uvant Sreéﬁre& %ﬁmamﬁ’@@,ﬁnm&%&%&p@@yé’%@@% 3 8ekdaiuGltidss #8hikd N9

agents, enmulsifying a suspendlng agents, sweetening, flavoring, and

per f umi ngsoatgmlaéedalshfleg:wabméhqoscemf is grsntionor exanpl e, sterile injectable
aqueous or ol eagi nous 5 suspensions, nmay be fornul ated according to the
known art using suitable dispersing or wetting agents and suspendi ng
agents. The stléepingménty, pastesbiresnpy g gelamiay ontaiy, inladdtibetognseide | e

et Gy dr ol -V RS bRl M Bl b\ BRI ffs RAKENT o7 2l 1Y
acceptable FUent ™ or

1, 3- but anmmekfiiks, stmngxgadaethacndiamadiﬂrﬂammp@l)e&yhndglysﬂt \sémbms,tﬁwaltonm;/ be

enpl oyed sol.u U.S. P. and isotonic sodium 10

chl ori de Szlb‘ilﬁcll%??ld zrn? gg b?{“u§{u§‘?5?li’eée°f‘fl xed oils are conventionally

enpl oyed as a sol vent or suspendlng medi um For this purpose any bl and
fixed oil can ed |ncIudLn nthe i C_nono- cerldes In
hd L on, f a EpvdER g BiAR et adifon i e EuBRHs ShS e ot on of

~inj eCI()ableﬁalpleia& sddéheasilatiRe,!tab) sglicidein,) hdkbi riifsh yeiddxideg caidigmisllicaedandf or exanpl e,

by filtration _ through a _bacterial-retaining filter, or_ by incorporating

st eri | i ziRYYYaHisROWAET, OF X tyTEY Of thse sybstanges %PXS&meM%WF%@m ch can be

di ssol veq:u%mqltggﬁ@gegﬂqs &uh 8¢ &llbrbBudieiyRFocboft her sterile injectable nedium
prior to use I'n order to prolong the effect of a drug, it is often

desirable to slow the absorption of the drug from subcutaneous or

i ntranuscul ar 1 s@ehhQRichddHade E@ﬁd@éa RAeERIR L &Beﬂlr#gerEM1euaalvegf ofa |1 quid

suspensi on of crystalline or anorphous material w th poor water solubility.

The ¥at ecogoensioilisitiogy Bichidngage fargs eaehe ra@sé’mdl@sqzlwa of digpangingthef
di ssol Ut ol ifithe prébef Hic m”%sorgﬁ&?&ga#gﬂraa&ﬁlXéﬁﬂlsc& kcﬁﬁf@m grikR! al |1 ne
r e aye

form Alternatively, absorption o par ent era ni stered
drug f or mfitke carpowrl dexlaeide bin dThsatedange mnn@ugidafmihn@rohémalamgeu n an oil

of h't ﬁge -+ doRlrSifth AR S AREY by RHIRmB e ABRAPSuWin h Yo mA pghcaprsul e matrices
20 According to the methods of treatment of the present invention, bacterial infections
are treated or prevented in a patient such as a human or other animals 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.

25 By a "therapeutically effective amount” of a compound of the invention is meant a
sufficient amount of the compound to freat bacterial infections, at a réasonable benefit/risk
ratio applicable to any medical treatment. 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

30 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
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drug in bi odegradabl e pol yners such as pol yl acti de-pol ygl ycol i de. Dependi ng
upon the ratio of drug to polyner and the nature of the particul ar $apyile2ooo
enpl oyed, the rate of drug release can be controlled. Exanples of other

bi odegr adabl e pol yners include poly(orthoesters) and 30 pol y(anhydri des).
Depot i nj ecvabdsdeor nul ati ons are al so prepared by entrapprmgestireasdrug in

| i posomes or microemulsions that are conpatible with body tissues.

Conposi t i bidafbn &e&ohéknp@fany@giyr@aih tﬁéjél?}eélhé E&:ﬁlsdug@ eRPRydF: ﬁﬁcﬁn@%aors
suppositories which can be prépared m xi ng the cohpounds of this

i nvent i orwel] knewauin thenesioabaits; rrit at i ng 39 4 April 2006 WD 03/095466

PCT/ US03/ 14914 excipients or carriers such as cocoa butter, polyethylene

gl ycol or a suppository wax which are solid at anbient terrperature but

li qui d at bodylheéstplaiaidy dese ofithd compouatipefghiswivention adménistered taghuaraneagi nal
cavity: a f Isgor al

adm nlysst p%ﬁ;gl;}ﬁ@ﬁé@g %gﬁ E*ngﬁgggtggg%dm léaﬁgﬁtg f&%%g@ fgnp&égg%grognul es. In
such sol |Idglﬂg)bagm¢1@tmm mOtehlsuabftﬁmeﬂ é@w?ﬁ)mgﬂkglbgd)nwmght Singladese | east one
inert, ph ical l XGl Pi [ od| um
citrat eGP TReaa st cbRBSSREN AR SRR s Plrefrdd IRyl fifRaREl, 0L
starches,In Iganﬁrﬂsmqatmm mymf;nsgbambmo tiepredentih yentiam corsprise adrmnatratdm th)

b A < AT BRI B R 0 PSS

- gl ycerml ,ofdhis thventvhegr ddyiim ginglagemtBipkudokesas agar - agar, a1 CI um car bonat e,
potato or tapioca starch, alginic acid, certain silicates, and sodi um
carbonate, e) solution retarding agents such as paraffin, f) absorption

accel erators gug boﬁﬁo@ﬂ@&ﬁh@muﬁfmﬂsmuﬂhmﬁﬂzﬁwfdﬁexag;)aley\@et ddhﬂﬂst&@& nts such
as, for exanple, cetyl alcohol ﬂ %%grf nonost e ate g’ilf)sor bent s
such as KYJPPFEnUBwiREY. inragsera Iy intrgpgriteng Wedrc,

cal ci um s§pakaleBustyTBIHARY, lﬂ)m:oﬁlﬁalﬁﬁll? tra‘ia@hhcﬁ)sz{l@' wpichyy, ﬂm. opﬁihmﬁ& s, sodi um
lauryl_sulfate, and m xtures thereo In the case of cap suI es, t%bl ets and

pi |l sl3 tFﬁ@%@&gﬁf by drhelatian, witheglosagsmaneing frum phopt B9 ""aﬁ’@\‘l‘t

conposi t 'B?)B? ?-aﬁérmtlv@ry do!&lés bERVeed! BRphfd ?ﬁmﬂrﬁyﬁﬁseaézexfy'tlltb%(?héd?s soft and
hard- 20 fi ge atin Capsul es using such excipients as |actose or mlk

sugar as qn@morcasg 191 thtrepwiraseenisof thgpagisalapdug.eThapethedsheiginglogtemplte he | ke.
The sol i dadﬂﬂ:ﬁét%oﬁ 8? ﬁcfﬁtt&eaa!&ko%zsof cHBAREDr cGRRAHE EsimpdRitibh & achifede @Eanul es

can be prepared coati ngs and shells such as enter| c coatings and
ot her coaieinrpglg)rmteﬂ eﬁngVprqally, the pharmaceutical compositions of this invention will be

20  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 the carrier materials 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).

25  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
30 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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25 the pharmaceutical fornulating art. They may optionally contain

opaci fying agents and can also be of a conposition that they rel easteAphi#2006
active ingredient(s) only, or preferentially, in a certain part of the
intestinal tract, optionally, in a delayed manner. Exanples of enbeddi ng
conposi ti onsovhies4ss6an be used include pol ynmeric substancesr/asd/iwaxes. 30
Dosage forns for topical or transdernmal adm nistration of a conpound of

this inventi ? , powder s,

sol uti ons, sp%&%bﬁﬁg&é%gﬁg&&pﬁaﬁ&% a‘%ﬁg‘{cgﬁ?evdggignponeg GIIKFS adm xed
under st eqampesisiomel combination ¢fithig inventipnmeayehgtailministsred doneprsstsy.e carrier and

any needogl BRI A SR B HOHLIST TR CodRut rATEL 1 BBAOLND 031 095466

PCT/ US03/ dylire ation, éar éye oi ntnents,
powder s aﬁudctsmlo'ﬁthecsmmpiam,talaéezyelatmhicerﬂpfl1atpedreasoridelongswwﬂwmhbmélescope of

this |5n Ves&‘inp?o@hs hTatD?e be%ln% lg\P Qé(? tb t cf%?e]si?etdﬁfve %P@ntstmeclynggwe(ver T (%ur ntain, in

addi tion inven S such as

ani mal andtemageﬂtabhmdhaﬁma lomg tesm basxgmn anp eecaddnce sf dxseiaarsgztnptdmsagacant h,

cel lul ose derivatives, polyethylene glycols, silicones, bentonites,

silicic acid, talc and zinc oxide, or m xtures thereof. Powders and sprays
can contain, i']]’he@ﬂd‘h‘fab@ﬂczﬂﬁoﬁlﬂirﬁltmﬂﬂﬂﬁhllﬁdiavemionwﬁﬁ Be hdmaistekeﬂmraliyltﬂfiaxci pi ents

and pol yah BRI PgReriEn Gp BRoort RS RBLY AL et g can

 addi tie naddmpoﬁamsah@ beGRkSHIOEHIN Yy apt @P@hitiRitf&ieddizh aRlaced, a method
chl or of | uor ohydr ocarhons. Transdernal patches have the added advant age of

provi di nFoRBRinwiefesigd dutsiamedicatsd bath. Fhy dogags fonibe freptment ohghdiffessich dosage

forms canidpendiifpoR YheGufoad M‘aﬂﬁlnr@itradbﬁ@?é’i@htﬂﬁ&Bﬁe%ﬂﬂﬁ@é&ﬂé}%ﬂfy pk B proper
medi um Absor ption enhancers can al so used to increase the flux_ of the

conpound EHYEEtORsIZgIand extay of infrclon-gfithg,fishde ke eni¢de Pepgrally-raitlopags obvi di ng a
rate contfo@bhi g: fsedﬂp,rﬁtem@ﬁngoyeﬁag%@%@ W gttt RE i ORI Wi stBre Pl MET

mat ri x or Accordin he "met hods of treatment of the present
i nvent] orﬂaybe%rpeatpm umﬁpebtnd@ﬁw@to sayeaalitimeat Bavilhbe eeegpigsd &t the aBovgat i ent such

as a hu t i
t her apegfs:ﬁ (B: af T@&JQ% elggflhgglg&eml ra‘?ﬁgg}vﬂgﬁ E:I%Z%Q %dg&d o erdRd cﬁﬁénld% up | n such

anmount oun e i nve
anount s  theagef mdymght,tmnemasofdssemme@éﬂyfltsb achi eve the desired result.
25 By a "therapeutically effective anmobunt” of a conpound of the invention
is meant a
Unless otherwise defined, all technical and scientific terms used herein are accorded

20  the meaning commonly known to one with 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
25 Abbrewatlons which have been used in the descriptions of the scheme and the
examples that follow are:
Ac for acetyl;
AIBN for azobisisobutyronitrile;
BuzSnH for tributyltin hydride;
30 CDI for carbonyldiimidazole;
dba for dibenzylidene acetone;
dppb for diphenylphosphino butane;
DBU for 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DEAD for diethylazodicarboxylate;
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sufficient anount of the conpound to treat bacterial infections, at a
reasonabl e benefit/risk ratio applicable to any nedical treatnent. 4 ApwiR006
be understood, however, that the total daily usage of the conpounds and
conpositions of the present invention will be decided by the attending
physi ci an \WOR##P54dde scope of sound nedi cal judgnent. TheCTivdeyitdig
therapeutically 30 effective dose level for any particular patient wll
depend upon ambq&ydiﬁgmpﬁﬁﬁr%ﬁri&iﬁ&| uding the disorder being treated and
the severity of the disorder; the activity of the specific conpound

enpl oyed; t he RME#errdimethyfpaamiisn enpl oyed; the age, body wei ght, general
health, sex a i i a..the tinme of administration, route of
adm ni strati o??n@‘vrd%%%&yn%fo&gﬁwgl?%n of the specific conpound enpl oyed,;
the duration ditOAnéortethvhedstates; drugs used in 41 4 April 2006 WO 03/ 095466
PCT/ USD3/ 1491 i I.Qn..or contenporaneously with the specific conpound
enpl o?”gd; and&%ﬁrﬁ%ﬁggl’ well known in the nedical arts. The total daily
dose of the covad{UMSY,; fof sadhing bis@mimethyleiiyaoideni stered to a human or 5 ot her
animal in sin i n diyided dgs can be in anmounts, for exanple, from
0.01 to 50 mmﬁ‘&&i@ﬁéwoﬁhoﬁﬁeﬁ'%@ﬁél ly from0.1 to 25 ny/ kg body

wei ght . Si ngl erglo®e tric@igidd@and;t i ons may contai n such anmounts or subnultiples
thereof to make up the daily dose. 1In general, treatnent reginens
according to tW%F@é‘é’thrqu@nti on conprise adnministration to a patient in
need gf such tyeeajr PeR{ fof iphReRRMEiphife; N to about 1000 ng of the conpound(s)
10 of this invention per day in single or nultiple doses. The conpounds of
the fornul ae ddSMfcpwgthpemstiylcan, for exanpl e, be administered by

i njection, intgRYGNIWaYycatddhj@arterially, subdermally, intraperitoneally,
intranuscul arly, or subcutaneously; or orally, buccally, nasally,
transmucosal | YBzipoigned! |y, in an ophthal mic 15 preparation, or by

i nhal ati on, vvilﬁhr}m%hg age ranging fromabout 0.5 to about 100 ng/ kg of

body wei ght, alternatiVvely dosages between 1 ng and 1000 ng/ dose, every 4
to 12 hours, PQid ferdlyddegey dicblordbis(digertibutgiphospbingd-wPipeliphte(lllcul ar drug. The
met hods her ei 0tnterrq)l g.g??]?gi.lnl_strati on of an effective amount of
conmpound or ¢ @O%@ﬂééﬁ@ oYt 8" achi eve the desired or stated effect.
Typi cal |y, thaNfr emahflsibdl conpositions of this invention will be 20
adm ni stered fromabout 1 to about 6 tinmes per day or alternatively, as a
continuous infusion. Such adm nistration can be used as a chronic or acute

therapy. The avamedc Mbthadst i ve

20 The compounds and processes of the present invention will be better understood in

connection with the following synthetic schemes that illustrate the methods by which the
compounds of the invention may be prepared.
A preferred intermediate for the preparation of compounds represented by formula I is

a compound represented by the formula

Ry’ NMe,
O,

gy o

25
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i ngredient that may be conbined with the carrier materials to produce a

singl e dosage form w |l vary depending upon the host treated and theApril 2006

particul ar node of adm nistration. A typical preparation will contain from

about 5% to about 95% active conmpound (Ww. 25 Alternatively, such

pr epar at i onsonsws@ent ai n from about 20% to about 80% act pewusBaspeund.

Lower or higher doses than those recited above may be required. Specific

dosage a R, &R gparticular patient will depend upon

a varletggo{é?gg%g§@ |§%Iggﬂﬁuﬁg%d ﬁ% activity of the specific conpound

enpl oyed, the Pa@sondaudfyrrméin@medlgefp@ﬁwprmmhofsctcmmsrsnds ressent@gd by, tine of

adm ni str I onbi nation, the severlty and

course éﬁ¢ﬁglﬁﬁgéa &%é%%%ﬁ%%gﬁyggﬂﬁhdﬁons the patient's disposition to

t he di sease, condition or synptons, and t he judgnent of the treating

physician. 42 4 April 2006 Vﬁ§03/095466 PCT/ US03/ 14914 Upon i nprovenent of

a patient's condition, a mai nt'e ance dosep of conpound, conposition or

combi nation of this invention ng i d, if necessary.

{ stration, or both, nmay be

reduced, as a function of tﬁgm pt @B, tg a level at which the inproved

condltlon i s retai ned when t ﬁ [ en alleviated to the

desired |l evel. Patients may, 1O intermttent treatnent on a

| ong-term basi s upon any recurr g i

conpositions of this invention ca

bIengégg said pharnmaceutical conpositions into fish feed or said

phar eutical 10 conpositions may be dissolved in water in which infected

fish are placed a net hod connnnly r@grred to as a nedicated bath. The

dosage for th t nent _of fers depending upon the purpose of
o ?ﬁg Fgﬁvguﬂ g?gw%f di sease) and type of adm nistration,

edm nistered orally to fish by

admi ni st ratton
si ze and extent of |nfect|on of theSéhegie 1t 0 be treated. Generally, a dosage
of 5 - 1000 ng, preferably 20 - 100 ng, per kg%of body wei ght of fish may
be admi nistered per 1%wlay, either_at one tine d??dl%lded m;ﬂﬁMéevera

tinmes. It wll be rec e above- spea¥y] do&bge Is only a
. sy updn the age,
. HEs. 0. , t Pler wi se

general range which may
body wei ght, condi tHen_#
def i ned, d@mﬂke A

a4+
10 A process of the invention, as illustrated in Scheme 1, involves preparing a compound
of formula I (1-4) by reacting a compound of formula (1-2) with a suitable alkylating agent.
In accordance with Scheme 1, the 9-keto group of erythromycins can be initially

converted into an oxime by methods described in U.S. Patent 4,990,602, followed by the
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20 the neaning commonly known to one with ordinary skill in the art. All
publications, patents, published patent applications, and other refetapeil006
menti oned herein are hereby incorporated by reference in their entirety.
Abbrevi ati ons 25 Abbrevi ati ons whi ch have been used in the descriptions of
t he schene vedoB/Bes exanpl es that follow are: Ac for acePgl/USealBN4f or

azobi si sobutyronitrile; Bu3SnH for tributyltin hydri de 30 CDI for

car bonyl bl@&tﬂ%?hfe 2 9ha 4b Quadk %H&Mf SAROE (RRIRNGoups

di phenyl rosphl no but ane; D% ﬁ - di azabi cycl 00?4 0] utr?glgrgm CIene DEAD
for diet rgmaatwmmbmghpa@@pmésoffﬂs@mlatz@os WO 03/ 095466 PCT/ US03/ 14914
DVAP for di nethy e PMF t bEPITRE Blgonts DPPA for

di phenyl phosphor? am@g;fpg(#:[%%gc or d@?ﬁflfs %%ec!ta%{ne él MeOH fn(t)sr nmet hanol ;

NaN( TVB) 24,99,6080418 38051 $,68038€re# 690.849; pf Furapade Patemmllﬁmﬂlﬁ-?rﬁéﬂﬁﬁ nor phol i ne
N- oxi ; TEA f.Qr tr| h T or PPh3
for tr| phenyl Sﬁgspﬁnﬁh Xngroups HFR%?JCtEB k %M‘%{‘%ﬂtﬂgmlglew%§5§xycar bonyl ;
Bz for benaytting agents in an aprotic solvent. Typical hydroxyl protecting reagents include, but are

not limited to, acetylating agents, silylating agents, acid anhydrides, and the like. Examples
of hydroxyl protecting reagents include, but ar not limited to, acetyl chloride, acetic
anhydride, benzoyl chloride, benzoic anhydride, benzyl chloroformate, hexamethyldisilazane,

10  and trialkylsilyl chlorides. '

Examples of aprotic solvents include, but are not limited to, dichloromethane,
chloroform, tetrahydrofuran, N-methylpyrrolidinone, dimethylsulfoxide, N,N-
dimethylformamide, N,N -dimethylacetamide, hexamethylphosphoric triamide, a mixture
thereof or a mixture of one of these solvents with ether, tetrahydrofuran, 1,2-

15  dimethoxyethane, 1,2-dichloroethane, acetonitrile, ethyl acetate, acetone and the like. Aprotic
solvents do not adversely affect the reaction. Preferably, the solvent is selected from
dichloromethane, chloroform, N,N -di-mcthylfonnamide, tetrahydrofuran, N-
methylpyrrolidinone or mixtures thereof. A more thorough discussion of solvents and
conditions for protecting the 'hydroxyl group can be found in T.W. Greene and P.G.M. Wuts,

20  “Protective Groups in Organic Synthesis” 3 ed., John Wiley & Son, Inc, 1999.

Protection of 2’- and 4”-hydroxyl groups may be accomplished sequentially or
simultaneously to provide compound (1-2) where R’ and/or R4 can be, for example, acetyl,
benzoyl, trimethylsilyl, and the like. Preferred protecting groups include acetyl, benzoyl, and
trimethylsilyl. A particularly preferred group for protecting the hydroxyl and oxime groups is

25 the acetyl protecting group, wherem Ry’ =R4y"=Rg= Ac.

Acetylation of the hydroxyl group is typlcally accomphshed by treating the compound
(1-1) with an acetylating reagent, for example, acetic anhydride or acetyl chloride.

The erythromycin derivative of formula (1-1) is then reacted with an alkylating agent
of the formula:

30 R12-0C(0)O-CH;[C=CHR ;]CH;-OC(0)-OR 2 (1-3)
where R,; is C;-Cjz-alkyl and R, is as previously defined.

Most palladium (0) catalysts are expected to work in this process, Some palladium (II)
catalysts, such as palladium (II) acetate, which is converted into a palladium (0) species in-

situ by the actions of a phosphine, will work as well. See, for example, Beller et al. Angew.
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Ph for phenyl; 15 POPd for dihydrogen

di chl orobi s(di -tert-butyl phosphinito-iP)palladate(ll); TBS for tert4Aptrif2006
dinmethylsilyl; or TM5 for trinmethylsilyl. Synthetic Methods 20 The

conpounds and processes of the present invention will be better understood

I n  connectWomR3uS466 t he foll owi ng synthetic schenes that PCTUSE{HAEe t he

net hods by which the conpounds of the invention nmay be prepared. A

pref erredcyih oh B IBLE, 1f995 HenPieRATRAL bémd@fn &&!SRP&&B%% él@&écﬁ%&ﬂtlﬁ@ by
formula | Is a conpound represented by the formila #0O R 251 (M

44 4 Aprunotm'@dmtl@:er@mmeestmf phdinmg@) acelgter e R6, R2' and RI' are as
| t f
Eg%gaﬁgs%r glgrd y e@ %@ﬁ%ﬁﬂla@h{? )Y %@b&%ﬁfd@ﬁ&bﬂ&&%&? 112k, P epa[ ﬁel on o

db
formul a 5tewm;b@zflﬁlea¢adet§®)diaaledalm qndahe lg@gﬂ(’)a}rlagiggll mnexdrborel %gmngmemdmzl@y A (1-3)
(1) 40 PURESRESS, 86 10 BLMERLh Biher AL USRLAR I i pRERSTE 1. | vl ves

preparing a ing a“conmpound of fornula
(1-2) with a sSmtabibbbosghlhgsl 1a¢1ualtgbmglmﬂot 11mnechmcmupﬂaryd;elospmm Schenme 1, the

I AL
bis(diphenylphosphino)propane, 1,4-bis(diphenylphosphinc)butane,
bis(diphenylphosphino)pentane, and tri-o-tolyl-phosphine, and the like.

10 The reaction is carried out in an aprotic solvent, preferably at elevated temperature,
preferably at or above 50 °C. Suitable aprotic solvents include, but are not limited to,

. tetrahydrofuran, N, N-dimethylformamide, dimethy! sulfoxide, N-methyl-2-pyrrolidone,
hexamethylphosphoric triamide, 1,2-dimethoxyethane, methyl-tert-butyl ether, heptane,
acetonitrile, isopropyl acetate and ethyl acetate. The most preferred solvents are

15 tetrahydrofuran or toluene.

Generally, the alkylating agents have the formula (1-3), previously described. The
preferred alkylating agents are those wherein Ryj is tert-butyl, isopropyl or isobutyl. The
alkylating reagents are prepared by reaction of a diol with a wide variety of compounds for
incorporating the di-carbonate moiety. The compounds include, but are not limited to, terz-

20  butyl chloroformate, di-terz-butyl dicarbonate, and 1-(zert-butoxycarbonyl)imidazole and the
reaction is carried out in the presence of an organic or an inorganic base. The temperature of
the reaction varies from about —30 °C to about 30 °C. Preferably the alkylating reagent is di-
tert-butyl dicarbonate.

An alternative method of converting the alcohol into the carbonate involves treating

25  the alcohol with phosgene or triphosgene to prepare the chloroformate derivative of the diol.
The di-chloroformate derivative is then converted into the di-carbonate by the methods
described in Cotarca, L., Delogu, P., Nardelli, A., Sunijic, V, Synthesis, 1996, 553. The
reaction can be carried out in a variety of organic solvents such as dichloromethane, toluene,
diethyl ether, ethyl acetate and chloroform in the presence of a base. Examples of suitable

30  bases include, but are not limited to, sodium hydroxide, potassium hydroxide, ammonium
hydroxide, sodium carbonate, potassium carbonate, ammonium carbonate,(4-
dimethylamino)pyridine, pyridine, triethylamine and the like. The temperature can vary from

0 °C to about 60 °C. The reaction typically takes about 3 to S hours to run to completion.
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45 4 April 2006 WD 03/095466 PCT/ US03/ 14914 protection of the 2'- and
4"-hydroxyl and, if . desired, the oxine groups of the erythronycin 4 April 2006
derivatives to obtain the conpounds of formula (1-2). The preparation of
protected erythromycins is also described in U S. Patents 4,990, 602;

4, 331, 803; W0 630886, 4, 670,549; or European Patent Appl PCERUSGA4EP 260, 938.

5 The 2'- and 4"-hydroxyl groups are protected by reaction with suitable
hydroxyl protecting agents in an &pk@tdX sol vent. Typical hydroxyl
protecting reagents include, but are not limted to, acetylating agents,
silylating agelts, acid anhydrides, and the I|?<\® Bxanpl g f Nﬁlf hydr oxyl
protecting reagets fi ncl Uge, Nput at not limiteds ?acet&g fPori de, acetic

Y
anhydri de, benzo§ oride enzoic anhydrlde Henzyl chkoTof or mat e,
hexamet hyl di si | aZghg, ¥”10 nd trlal ilyl chl,

" |es of aprotic
i ahuaqr hne, Ychlforof orm
tetrahydrofurgﬂ ‘ i
di et hyl f or mam d 0
m xture thereof!'or
tetrahydrofuran, 1, xyet hane, 1, 2-dichl df oet hane, acetonitri | e,
ethyl acetate, acetone an t e like. Aprotl c solvents do not adversely
affect the reaction. Preferably, the solvent is selec®dd from
di chl oronet hane, chloroform N, N -di nethyl formam de, tetrahydrofuran, N
met hyl pyrrol i dinone or m xtures thereof. A nore thorough di scussion of
sol vents and A%Qﬂlgiérb%§ofctﬂé inRErRbR EivioVes (B SerWal Pt c18HiIP Ry Hahd ound i n
T.W Geene and P 20 "Protective Groups in Oganic Synthesis"
3'd ed , compaungp pEiprgulsdThe chdinosegngety Oﬁﬂ@t%fé’fqhéﬁ ceyppapnd %aﬂdszpmq’f §Hr oxyl
gr oups ] de
nfbﬁh%%y\?ﬁfdﬁdgm Rﬁﬁlﬂﬁﬂslss&%y%ﬂﬁ)h@nl: Hy@biysis kg RIS @dﬁﬁﬁmﬁsm r&meraq%

conpound L can for exanple, acetyl enzoyl ,

t ri met hyl13in §¢hema 3d Represeinfakize amﬂsemfélﬁdeeidu??rhyd@éhmﬂgaﬂgﬁ @\lif}!ﬂclaﬁl@il ude acetyl,
benzoyl , | asyl r tecting
t he hydr &’% H;ﬂlontc blg%h%l’%rh oyu%éd |ﬁ1§ é}al:%% aglél e(%l y p?og{: %@g{; ‘%g%@%%%%”“’%% ein
R2' = R4 Toahmaaloﬁcnclmaenqthambl otharafl, 1sdpenplamlrhm&;dol gaten pnd mixtures therk b

acco y.treatin ound C [ eagent,
for g@larrpﬁ%g&m t’é?esc?re tﬁlﬁgﬁbn)e t% cety ﬁ%&é’}] g e‘gL reas %f%{%g%rgylglspl
derivati V€. of fornula (1 1) is then reacted wth an aI kyl ati ng agent

| acet ani de, hexarfeo Q@&phoric triamde, a

Scheme 3

H Ry NMe,

14)

15 Compounds of formula (1-4) where Rg is Ac can be converted into the corresponding
imine as outlined in Scheme 3. Selective deprotection of the oxime is typically accomplished
via alkaline hydrolysis in protic solvents. Representative alkali include lithium hydroxide,
sodium hydroxide, potassium hydroxide, and the like. Solvents which are applicable include,

but are not limited to, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane, isopropanol,
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of the formula: 30 R12-OC(O O CH2[ C=CHRt | ]| CH2-OC( O - OR12 (1-3) where R12

is G-C 2-alkyl and R | is as previously defined. Mst palladi um (G April 2006
catal ysts are expected to work in this process. Sonme palladium(I1l)

catal ysts, such as palladium (I1) acetate, which is converted into a

pal | adi um (WP 0¥péeses in- situ by the actions of a phospRCH®ES3HHIE wor k as
well. See, for exanple, Beller et al. Angew. 46 4 April 2006 WO 03/ 095466
PCT/ USO3/ ditghbs: beiagen, wattk andidixtfelidthereof 1 B@reacttn (ehplratutShSrefdianty patd i um
catal yst can be selected from but_ not limted to, the group consisting of
pal | adi unt-@nd seagiionttigpeds prefesahlyd 44 24 Ig¥eny| phospi ne) pal | adi um

(0), tris(di bergylikd eRpRA I RNBhENR AL BELIIMof both the oxime and the 2’ hydroxyl can

t et radi benzyl i deneacet one) di pal | adium and the |ike. Palladium on”carbon and
pal | adi unbgaceymplished undler & yarigy pEeandiioss. Cerdtignsdordepwipctipminclydnbpt 38 | adi um
cat al Yot Snd: it 6> wBAAG S an aRURSIRALERIPRBRLARES chfiElatifiero Bl BF © NOt

limted to, triphenylphosphi ne, i S(gl phenyl phosphi no) net hane,

bi s( di phetmsgtpéns sythiapwinestrhamias, sudli as(butyiane ney |Addebslirhiolnshis pogferrrd, for the

1, 4- bi s(djphenyl ph j ' ' - ' e, and

(ot ol SEARERARTEANR B LBAR, o R AL BRSO AORBELARS, BT o
aproti ¢ smhgentstand poreditema firyeradvind muttog grapp erdasanbed in the Bemneblfyr at or

above 50 C. Sui I roti ts. i.gcl ude, ~but are not limtedato,
et 1 anydr SPRR o7 Ao SR Rarf e R S PRt aphiby Bl gt g isls s

N- et iyl - &t Jgyhi Blilegd &n$on, Idacd@oet hyl phosphoric triam de,

1, 2-di met hoxyet hane, nethyl-ten-butyl ether, hepfan acetonitrile,

i sopropyl acet ?Oéy%eﬁat“@tq%?“‘%%ué’fi%?@m’f‘ﬁ%%ﬂhebeg%“fl%ﬁruélgers%ﬁ&‘\?% s are 15

t et r ahydr ednditiafs gikestthd thedrelideGainerof fdnnulat(Ba ). alidaylreducing ageendas bBased tb he
formula (1-3),  previous|y described. The referred .al kyl atj ng agents are
t hose \Ahe?féﬁ%thmﬁznffgméw inslpdine; bt}tgatdfnal&wgd&thw%@wwmXﬁrﬁﬁe’ tgtﬁfpagfrlat ing
reagent s @penph@P @ ByanbiRReHydAde, 8brade, dhdvarloud flfedeWbld a¥ dddinghy Of
conpounds for incorporating the di-carbonate noiety. The conpounds

i ncl ulfe, Bisrosgp sulfids, SP‘?‘WFP@HX@%,F‘F@r‘@@é‘_’*%‘&@;ﬂ”"@ﬂq B s T dycaion Eﬁe_-Jt ert-butyl
di car bonaj@rch @R da dvabiGroid OxepGREPAMEl) Wile§ 3294 1RNPodNGhich RACtion i's
carried out in the presence of an organic of an inorganic base. The

t enper at uingorggrated by reference herein.

A particularly useful method for the reduction of oximes to the corresponding imine

uses a sulfite reducing agent, such as sodium hydrogensulfite or titanium trichloride under
20  acidic conditions, typically in protic solvents. Representative acids include, but are not
limited to, acetic acid, formic acid, dilute hydrochloric acid, dilute phosphoric acid, dilute
sulfuric acid, and the like. Protic solvents include, but are not limited to, mixtures of water
and methanol, ethanol, isopropanol, or butanol. The reaction is typically carried out at 25° to
110°C, preferably for between 1 and 10 hours.
25
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the reaction varies fromabout -30 C to about 30 C. Preferably the

al kyl ating reagent is di- ten-butyl dicarbonate. An alternative net Hodpuoi2006
converting the al cohol into the carbonate involves treating 25 the al cohol
wi th phosgene or triphosgene to prepare the chlorofornmate derivative of the
di ol .  The W45 0f or mat e derivative i s then convert ed PCRUSON HE4

di -carbonate by the nethods described in Cotarca, L., Delogu, P.

Nardel li, A., Sunijic, V, SynthesisgH3%6 553. The reaction can be

carried out in a variety of organic solvents su&h s di chl or onet hane,

tol uene, diethyl etber, qﬁhy acetate and chlo nin tfle presence of a
base. Exanpl es ofngUiR{ abl &, Fses include, but grel ited to, sodium
hydr oxi de, potassj,ym hj

pot assi um car bonaj€, [[agxwnn
pyridine, tri efi i

about 60 C. The «€acti@ ypi cal ly takes about 3
completion. 47 4 ﬂ% [ 3/ 095466 PCT/ USO3
HC  Anot her processjof 'the invention involves the rgno t he cl adi nose
noi ety of the 5 confounds Y formyl a |. The cl adi noSe noi ety Bh—k e
macrol i de conpound L-4) is fefoved either by nmild acid hydrlgsis or by
enzymati c hydrol ysis t @-3 ve éonpounds of formula (2- #1)n Secheme 2.
Representative acids include dilute hydrochloric acid, sulfuric acid,
perchloric acid, chloroacetic acid, dichloroacetic acid or trifluoroacetic

not

al cohol i M

acid. Suitable solvents for the reaction inclu ‘hhanol , et hanol,
i sopr opanol , but%@ol,%wateﬁﬂa emi xt ures there of | 166 Reacfto i nes are
typically 0.5 to [eaction tenperatuN 'SNprePerahly 0 to 80
C. Schenme 3 (14) 1 s Ac chn be

converted i nto_thd"
HO

O
@3 | @2)

Aﬁother process of the invention, as illustrated in Scheme 4, involves a procedure for
5  the acylation of iminés of the formula (3-3). The imine is acylated under basic conditions
using a suitable acylating agent in an aprotic solvent. Typical acylating agents include, but
are not limited to, acid chlorides, acid anhydrides, and chloroformates.
Typical bases include, but are not limited to, pyridine, triethylamine, diisopropyl
ethylamine, N-methy! morpholine, N-methyl pyrrolidine, 2,6-lutidine, 1,8-

10  diazabicyclo[5.4.0Jundec-7-ene. For a more extensive discourse on acylating conditions see
for example, T.W. Greene and P.G.M. Wauts in “Protective Groups in Organic Synthesis” 3%
ed., John Wiley & Son, Inc, 1999, referred to above herein.

Conversion of alkene (1-4) into ketone (58-1) can be accomplished by exposure of the
alkene to ozone followed by decomposition of the ozonide with the appropriate reducing

15  agent, as outlined in Scheme 5. The reaction is typically carried out in a solvent such as, but
not limited to methanol, ethanol, ethy! acetate, glacial acetic acid, chloroform, methylene
chloride or hexanes, preferably methanol, preferably at -20° to -78°C. Representative

reducing agents are, for example, triphenylphosphine, trimethyl phosphite, thiourea, and
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imne as outlined in Schene 3. Sel ective deprotection of the oxinme is )
typically acconplished via alkaline hydrolysis in protic solvents. 4April2006

Representative al kali include Iithium hydroxide, sodium hydroxide,
pot assi um hydroxi de, and the |ike. Solvents which are applicable include,
but are notwOpPMis4d t o, tetrahydrofuran, 1,4-di oxane, PCT/US03/14914

1, 2-di net hoxyet hane, i sopropanol, 48 4 April 2006 WD 03/ 095466

PCT/ US03/ eaction
PCT] USD3/ 4341 GBIk r, ARy IS AT HAGE SRR Bl orpRlEy] o2t on
24 hours. anﬂrﬁlﬂea:ondlréensrth@h f@m‘an b¢ feund mfeMurhdadrapretOigenic éfhcm@trh” 4thed.oxi me
and the Zy, &y @3, be acconplished under a variey of conditions.
Condi ti ons for eprotectlon i nclude, but are 5 not limted to, treating
with an al coholic solvent at fromroomtenperature to reflux, or treatnent
wth primary am ne, such as butyl Al coholic solvents preferred for
t he g%protectlon are net hanol and gﬂ#ﬁﬁél A nore thorough di scussi on of
the procedures, reagents and conditions for renoving protecting groups is
described in ghe literature, for exanple, by T W Geene and P.GM Wits
in "Protective QkOQ§s |n§gx SRRl C Synthesis" ggtd 10 ed., John Wley & Son,
Inc, 1999. Deoxygerati ongpf Jconmpounds of fornd?a §1- 4)1hham@hR6 i s H under
redu0|ng condi t4, pns vesrt e macrolide imnév ,a £3-1). Many
reduci ng agents %ﬂLu Y| effect this tra i q ncl udi ng, but
not limted HO., fum al u nun1hygrpﬂ@ titamiguin bk (de, sodium
cyanobor ohydri « bor, . and var i-eds—sghfi sodi um 15 hydr ogen
sul fide, sodi um|e® ' a nore detail ed xi me reduction
see J. March in " .gani ¢ Chemi stry" & Son, Inc,
1992, which is in ] ﬁyﬂneference herein. 1A par jarly usef u

nmet hod for the reduction Ximes to the correspondlng n@Rejses a

sul fite reducing agerfd®such as sodlun1hydrogensulfh% or yitanium
trichloride under ﬁq?dlc conditions, typically M*protic solvents.
Representati ve acidg\\\‘ “de, but are not linmted to,, acetic acid, fornic
acid, dilute hydrochloric acFﬂT)dldute R hogphoric agid, dilute sulfuric
acid, and the like. Protic sol gn |ncPud “but eNaiOf |imted to,

m xtures of water and net hanol,, propanol, or butanol. The
reaction is typically carried 43 10 C, preferably for between 1
and 10 hours. HO

3-2)
An alternative method for the preparation of ketone (5-1) involves dihydroxylation of
the alkene followed by diol cleavage. The glycol (5-2} is first prepared by reacting the alkene
10 (1-4) with osmium tetroxide. This reaction can be carried out either with stochiometric
amounts of osmium tetraoxide, or with catalytic amounts of osmium tetraoxide, if an oxidant
such as hydrogen peroxide, tert-butyl hydroperoxide, or N-methylmorpholine-N-oxide is
present. These reactions can be run in a variety of solvents including: 1,4-dioxane,
tetrahydrofuran, tert-butanol and diethyl ether, preferably at 0" to 50 °C.
15 The glycol can be cleaved by a variety of reagents including, but not limited to,
periodic acid, lead tetraacetate, manganese dioxide, potassium permanganate, sodium
metaperiodate, and N-iodosuccinamide. Depending on the cleavage reagent, a variety of

solvents can be used. Preferably the cleavage reagent is sodium metaperiodate, the solvent is
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25 49 4 April 2006 WO 03/095466 PCT/US03/14914 Schene 4 Another process of
the invention, as illustrated in Schene 4, involves a procedure for 48prha006
acylation of imnes of the fornula (3-3). The imne is acylated under basic
conditions using a suitable acylating agent in an aprotic solvent. Typical
acyl ati ng Men¥esisacl ude, but are not limted to, acid ®BTHSALES aci d
anhydri des, and chl orof ormates. Typi cal bases include, but are not limted
to, pyridiRRrablyd Sixut adthiol, Hethafdl '8 PYldiodhddardistand MefBichyd nor phol i ne,
N-net hyl pyrrolidine, 2,6-lutidine, 1,8 10 diazabicycl o[ 5. 4. 0] undec-7-ene.
For a nnr@“@%@@ﬁ§§935ﬂﬁ§%%urse on acylating conditions see for exanple,
T.W Geene and PP.GM Wits in "Protective Goups in Organic Synthesis" 3°d
ed., John Wley & Son, Inc, 1999, referred to above herein. Conversion of

al kene (1-4) into ketone L-1) can bé&chgmednpl i shed by exposure of the

al kene to one foll owed by deconposition of th@\ozoniﬂg with the

appropriate r?duging ¥ agent, as outlined in ScH%ne?Sé Tike' tionis
typi cal |y car Nigeelout g¢n sol vent such as, but m togd X o net hanol
et hanol , ethyls pcets ef‘gl cial acetic acid, chl ot me ene
chloride or hefan & bly nmetharpl, prefera 78C.

- Repr esent atiowg aduici ng agent s fare, por I i | phosphi ne,
trimethyl it& T hiourea, and®80 4 April 200 1VWO
PCT/ US03/ 14914 @i et i de, preferably triph
t horough di scussifon of lozgpol ysis and the condition

found in J. March "Adv @ﬁdo gani ¢ Chemi stry" 4th ed., | nc,

1992. 55 Scheme 5 (%5:_%)) 1

Compounds of formula (5-1) represent useful intermediates which can be further
functionalized in a variety of ways. Scheme 6 details a procedure for the conversion of the
ketone (5-1) into an oxime of formula (6-1). Oxime formation can be accomplished under

10 either acidic or basic conditions in a variety of solvents. Representative acids include, but are
- not limited to, hydrochloric, phosphoric, sulfuric, para-toluenesulfonic, and pyridinium p-
toluene sulfonate. Likewise bases which are useful are, for example, triethylamine, pyridine,
diisopropylethyl amine, 1,5-lutidine, imidazole, and the like. Appropriate solvents include,
but are not limited to, methanol, ethanol, water, tetrahydrofuran, 1,2-dimethoxyethane, and
15  ethyl acetate. Preferably the reaction is run in ethanol using triethylamine as the base. The

reaction temperature is generally 25°C to 50°C and reaction time is 1 to 12 hours.

20

25
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An alternative nethod for the preparation of ketone (5-1) involves

di hydroxyl ati on of the al kene followed by diol cleavage. The gl ycol4 Apgi] 2006
is first prepared by reacting the alkene 10 L-4) with osm umtetroxide.

This reaction can be carried out either with stochionetric amunts of

osm um t et r'@R¥@WE4660r with catal ytic amounts of osm um t BCT/ASNYAHS i f an

oxi dant such as hydrogen peroxide, tert-butyl hydroperoxide, or

N- net hyl mor phol i ne- N-oxi de is pres@okemefhese reactions can be run in a
variety of solvents including: 1,4-dioxane, tetrahydgofuran, tert-butanol
and di et hyl her, preferably at 0 to 50 C. 15 The gl éol can be cl eaved by

a variety of geats i pgl g |ng but nog, | imtgd to, Pdic acid, |ead
eseégl X|de potai5|un1pernéhga9a e, Rsogtym

t et raacet at e,
d i nam de géddi ng cDg ge reagent, a

nmet aperi odate, ajd
variety of EBs. ed EQﬁ ]ﬁply hh@” ge reagent is sodium

net aper i odat B9 |s 51 US03/ 14914
preferably a i et hanol , QW Sﬁmor E, and water and the
reaction tenpe o 25CT<EHEme 6 Co la (5-1)
represent useful .S _Whi ch can be further nctionalized in a
vari ety of ways. fﬁ?1s a procedure for tthe con SR, of the
ketone (5-1) into QBZDxine of formula (6-1). Cxﬁﬂﬁ)fornat'og can be
acconpl i shed under 10 eigher acidic or basic conditions in d variety of

Mlinited to,

&R, and pyri di ni um p-
£xanpl e,

i i ne, imdazole,
imted to,

, and 15

sol vents. Representatlve\a0|ds i nclude, but are no
hydr ochl ori c, phosp ric, suP%urlc par a-tol uenesul f
t ol uene sul fonate. ade: whi ch are usef uls

triethylamne, pyrit¢ h Prsopy opyl et hyl ani
and the like. Appoppri
met hanol , ethahol
et hyl acetate. Prefepabl

triethylamne as th O, eaction tenpgr
50C and reaction tine t 2 hours. 20 25 382
O ""IO Rd.l

-3) b

rofuran, 1,

wthili
i
% 8
NS

Pd,(dba);, dpph
THEF, reflux

. O
g&O’O_R

-5} I

Scheme 7 details a procedure for the stepwise formation of the 6-11 bridged
5 macrolide of formula (7-6). In a similar manner as before, the procedure involves reacting a
compound of formula (1-2) with a suitable alkylating agent. As before, the erythromycin
derivative of formula (1-2) is reacted with an alkylating agent of the formula:
R,-0C(0)O-CH;[C=CHR 1 ]JCH2-O-R,, (7-1)
where Ry; is C1-Cjz-alkyl and R, and Ry; are as previously defined.
10 " Most palladium (0) catalysts are expected to work in this process. Some palladium (IT)

catalysts, such as palladium (II) acetate, which is converted into a palladium (0) species in-
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4 April 2006 WO 03/095466 Schene 7 PCT/US03/14914 Scheme 7 details a
procedure for the stepwi se formation of the 6-11 bridged 5 nmacrol i det April 2006
formula (7-6). In a simlar nmanner as before, the procedure involves
reacting a conpound of fornula (1-2) with a suitable alkylating agent. As
before, thevepyassemycin derivative of fornmula (1-2) isPcwaEsi3adIwn th an

al kyl ati ng agent of the fornula: R12-0OC(O O CH2[ C=CHRn] CH2-O-RP (7-1)

wher e R12gi,8Ghe éellansaéflaxﬁho Rihe RBNASEK Memr&e%r a(aﬁlweonélhef ef@f Amed. 10 -

Most pal | adi um cat al ésts are expected to work in this process. Sone

pal | adi unfidm. )’nt EfétEazeéz 5, 34¢th 1§§8p3{h¢ @a!l.aélﬁrm(cma)ysav@epaﬁ%ectm% bug

converte April 2006 WO 03/095466
PCT/ USOSﬁﬂgﬁte&fogglegg{pﬁgh%%h g la@ﬁm (ﬂﬁ%tﬂg‘l ne, will work as well. See,

for exarrpﬂe@akiamphwhmosmme)pa&ln@ew(0) (i;héhbenlzyitdcneadetor@rgpall,admm5, 34 (17),

1848, The RRbbA G R BAInS 4361 136! Bihf.8n Bltlon oBpaldeli G 0 e

group ConSIatT R acet
tetrakis( lhaludpb:eaiyétpmsqss prefepad thanl pthen gallidium catalysts for this process.
tris(dibenzyli

t et r adi benzyl |Sglétn@ E ﬁ&%sd“% 4 @‘glaﬁ:ﬁ"éﬁ‘a‘“‘f%‘g TPREYIBBZAMDSI um on carbon and

pal | adi unbig(diphenylgioshénodidethngst,2-bis(dipieagiph@piihaethent, t Aan ot her pal | adi um
catal ysts, .far thi roc ss Sui t abl e incl but are not
e oo OR . 4 OB RRRBR IR H5) rret hane.

.1, 2- bigs( dlbip(ﬁg:ﬁydymmmﬁﬂdmh&hé]aﬂmetn(d-m’iyl)ﬂhbs;(hdwphﬂrtyé m&osphl no) pr opane,

1, 4- bi s(di phenyl phosphi no) butane, 1,5 10 | phenyl phosphi no) pent ane, and
L Co ol yl) prBSTRENG Gt M o @ror gl PR oGy & CBaitPs GOt an
aprotic sgkiaibly at BF 8096 3iFCy Tab aﬁbﬁ&’ﬁﬂ%ﬂtsﬁﬂd’mﬁr&itlﬂeﬂ}ot mmteci sar abl y at or '
above 50C. The aprotic solvents inclu but are not

Fotr ahyrGRUNER TR RS RBHYITBRFte il Siforgs. NopE b gurolidone,

N-net hyl l?ex%éthﬁbhéi@ﬂtﬁlc ma!aﬁmartez_mﬂemaﬁﬁd@mé | hethyli:@PbEl§) ether, heptane,
1, 2-di net hoxyet hane, nethyl -tert-but et her, heptane, 15 acetonltrlle

.soprbbywa@eﬁ%lﬁelswyém @éétha%@eétphghﬁﬁ@@tw o} sobgnisarevent s are
t et r ahy dr@fruiyaR @ addabMeRe -

The alkylating agents useful in the process of the invention are the mixed silyl ether

carbonates (7-1). Generally, the alkylating agents have the formula (7-1), previously
described. The preferred alkylating agents are those wherein R;; is tert-butyl, isopropyl or

20  isobutyl and Rp is tert-butyl dimethyl silyl, triisopropy! silyl, tert-butyl diphenyl silyl or the
like. )

The alkylating reagents of formula (7-1) are prepared by reaction of a diol
sequentially with a wide variety of compounds for incorporating the carbonate moiety,
followed by a wide variety of compounds for incorporating the silyl moiety. Alkylating

25 reagents include, but are not limited to, tert-butyl chloroformate, di-zers-butyl dicarbonate,
and 1-(tert~butoiycarbonyl)imidazole; whereas rsilylating reagents include, but rare not limited
to, tert-butyl dimethy! silyl chloride, tert-butyl dimethyl silyl triflate, zers-butyl dimethyl silyl
cyanide, and tert-butyl dimethyl silyl imidazole. Both reactions are carried out in the
presence of an organic or an inorganic base. The temperature of the reactions varies from

30  about -30°C to about 30°C. Preferably, the alkylating reagent is di-zerz-butyl dicarbonate and
the silylating reagent is zerz-butyl dimethyl silyl chloride.

The free oxime (7-3) is prepared using essentially the same procedure as for the

deprotection of oxime (1-4) where Rgis Ac.
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The al kyl ating agents useful in the process of the invention are the m xed
silyl ether carbonates (7-1). Generally, the al kyl ating agents havet Apel 2006
formula (7-1), previously described. The preferred al kylating agents are

t hose wherein R12 is ten-butyl, isopropyl or 20 isobutyl and Rp is

ten-butyl OB¥6e6silyl, triisopropyl silyl, ten-butyl #®Cpuswshoigi|yl or
the like. The alkylating reagents of fornula (7-1) are prepared by

reacti on of adh@huncﬁ%ﬂﬂﬁ%ia@h)’cﬂHeborﬁlew&tw%dn%dn@tm&g TR (r7j or

i ncorporating t car bonat e noi ety, by a wide variety o
conpounds3) b thei applisation efitheprevinusty désqpiibedprasequre it ktyzl reduchien opximsent s

i ncl ude, epyNn l; e (39 Autyl
di car bonef?lgﬁul@gn@’ ?ﬁe %gns gro %yé%@g %?‘Bnd éfz?% 0% e%e(ésbgllt%? ating
reagent s 3. ncl ude, but are not limted to, tert- butyI di met hyl silyl

chloride, ten- th y TBhoW o | !
cyani cfg, and t "’P‘“t"g?g %ﬁoﬁéh{ﬁ tXéq ermwiﬁaogrﬁgﬁ%%?dljéﬁl Olfth%" %s %re carried
out int Hmmﬂe@eﬁt}aemgftheappmpganmndmonaﬂs outlored amT.8V. bhsme aﬁhBGM“rﬁénsat ure of

t he react.iq ar fro 0, re I , the
al kyl at i r’llﬁ %’E\éré‘ffl[ Ii%’épsdf’ a‘%"rﬁ"%“‘au a‘?‘df)’g[ﬂ@q g}ﬁﬁ%g‘ §%E‘ H@% aqlr?/ng r eagent
I s ten- blkyhpld] wikdnhiyd prétetiitly gedlpds TBS, edhe-bhtyeem@uEniom fludridy, hydrofuceiear ed

(135 ahars mEHroagsicaa Cma 5o s G HEn G Ceiaiisas B IEL P94 Roompounds
of f oonulc@nitefredlo e rbRutfl QarmbBhkid] laﬂ@ﬁibhc}Quéﬂt@ﬁh&ﬂnW)@S giolip fsolyldtal Hy7- 3) by

the application of the grew ous% descri bed procedure for the reduction of

oxi mes ofmeaps)?frﬁj}aga@mgp)( ) fbskasssribed prayisgn In this ‘FWeCOB’cPPP’éFLSFS’BﬁHP B inmine
of fornul@sf dmlpe prépa@Red@y3. S The protecting group (Rp) is then renoved
fromthe (ﬁydroxyl of the corrpound of formula (7-4) using the appropriate
conditions as outlined in TTW Geene and PP.GM Wits in "Protective

G oups in Organic Synthesis" 3rd edggheddftn Wley & Son, Inc, 1999. For
exanpl e, when the protecting group TS TBS, tetra-n-hutyl ammonium fl uoride,
hydrofluoric atid orR2t miMeh uor oaceti ¢ amg gy be e@MedJsi ng st andard
condi ti ons, ri mﬂ;y droxyl is 10 convefted t®, t en- but yl

car bonat e, equ ntlly the | 1-hydroxy xoup ils al kyl ated by neans

of a pall adi@ Oy as descri bﬁg i STy hi s way conpounds

of for mulHP= ¢

) 0
OH \I,I/Y\Ar
0 0 ©
V: O or N-OR¢ or NC(O)F
(8-2) (8-3) or NC(O)R,
Y:Oor (CHy),orN,or S
15 n:0-4

 Scheme 8 illustrates a procedure for the acylation of the C-3 hydroxyl of compounds
of formula (8-2). The hydroxy! group is acylated under basic conditions using a suitable
acylating agent in an aprotic solvent. Typical acylating agents include, but are not limited to,
20 acid chlorides, acid anhydrides, and chloroformates.
Typical bases include, but are not limited to, pyridine, triethylamine, diisopropyl
ethylamine, N-methyl morpholine, N-methyl pyrrolidine, 2,6-lutidine, 1,8-
diazabicyclo[5.4.0Jundec-7-ene. For a more extensive discourse on acylating conditions see
for example, T.W. Greene and P.G.M. Wats in “Protective Groups in Organic Synthesis” 3
25 ed., John Wiley & Son, Inc, 1999,
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(7-5) can be prepared readily. Scheme 8 15 V. 0 or NNOR6 or NC(O} or
NC(OR2 Y: O or (CH2)" or Nb, or Sn: 0-4 Schene 8 illustrates a protdguil2006
for the acylation of the C 3 hydroxyl of conpounds of formula L-2). The
hydroxyl group is acylated under basic conditions using a suitable

acyl ati ng ageni/oosss6an aprotic sol vent. Typical acyl ati ngragesdzassiacl ude,
but are not limted to, 20 acid chlorides, acid anhydrides, and

chl orof ormat es. Typi cal bases include, but are not limted to, pyridine,
triethylamne, diisopropyl ethylam ne, N-nethyl norpholine, N nethyl
pyrrolidine, 2,6-lutidine, 1,8- diagdiemefc| o[5.4.0]undec-7-ene. For a nore
extensive di scoursg on aﬁzyllq&i ng conditions see for exanple, T.W G eene
and P.G M Wit sy A Protgct Ve G oups in Ogani csSynt hmsigy.,3 d 25 ed.,
John Wley & Sop, w .™Np5 4 April 2006 [ 095466 PCT/ US03/ 14914
Schene 9 (8-2) _X. . NHORGlor NC(O RL  or M - or OR (_9-2)
Anot her procgss, FRveRtidn, as illustraj I nvol ves t he
C-3 5 deoxygengt : he macrol7de (88- Zgoali e %cconpl i shed via
e’ Olhown therein. In the ep the xanthate or

t hi ocarbonate is f@rned by the reaction of a %l cohol (8-2) with
t he appropriate thPocarbonyl. For instance, for f the

8-2)

V: O or N-ORg4 or NC(O)R;
or NC(O)R,

U: SR or OR

@-2)

Another process of the invention, as illustrated in Scheme 9, involves the C-3

5  deoxygenation of the macrolide (8-2) which can be accomplished via the two step procedure
shown therein. In the first step the xanthate or thiocarbonate is formed by the reaction of
alkoxide of alcohol @-2) with the appropriate thiocarbonyl. For instance, formation of the
xanthate can be accomplished by reaction of the alkoxide with either carbondisulfide
followed by methyliodide, or a dithiocarbonyl imidazole; whereas the thiocarbonate can be

10 prepared by the reaction of the alkoxide with either thiocarbonyldimidazole followed by
methanol, ethanol or the like, or a thiochloroformate. One skilled in the art will appreciate
that other reagents and conditions exist to perform these transformations and that the
examples above are for illustrative purposes only and do not limit the scope of this invention.
These reactions are typically run in a polar aprotic solvent, preferably THF, acetonitrile, or

15 DMF, .

In the second step of Scheme 9, the thiocarbonate or xanthate is decomposed to give
the alkane. Most typically this is done under radical conditions using, for example, a silyl
hydride such as SiH(TMS)3, SiHzPh; or the like, a tin hydride such as BusSnH, Ph3SnH or
the like, and a radical initiator such as AIBN or -butyl peroxide. The preferred solvent is

20  toluene.
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xant hate can be acconplished by reaction of the al koxide with either
carbondi sul fide followed by nmethyliodide, or a dithiocarbonyl imnm datdpeil 2006
whereas the thiocarbonate can be 10 prepared by the reaction of the

al koxi de with either thiocarbonyl dim dazole followed by nethanol, ethanol

or the |ikeyog¥osadashi ochl oroformate. One skilled in the &cwugdidoiappr eci at e
that other reagents and conditions exist to performthese transformtions
and that the exanples above are fogeHehleust rati ve purposes only and do not
limt the scope of this ipvention. These reactions are typically run in a
pol ar aprotic Qol ¢ent, gné&érably THF, acetonitrilg, or 15 DMF. In the
second step of Ngch 9, the thiocarbonate or xantg

give the alka
usi ng, for exa
li ke, a tinH@

typigally this is done under
| ydride such as Si H(TVS) 3 &
. ch as Bu3SnH__PhgSnH or e[td de,d
initiator such or t-butyl peroxide The PrE
tol uene. 56 4 6 WO 03/ 095466 PEHHI83/ 149 45 e 10 1 10-1 10-2
OIt will be appré@ciated that conpounds of the presen ention include
nodi fication of t(he 3'-N of conpounds of the formulag(10-1). Conpounds of
formula (10-2) canghe nade via S5 the nmethods delineatefh3n U S Patents

6, 034, 069 and 6, 387,885. Al references cited herein, whether in print,
el ectronic, cdhiyilt bsanpEstriad teat sorapoges of fhspresentinyntian inclydedmodifisationgf ess| y

i ncor por aihed’ RyofcBMBERAS BF m@fc;nh@uarqiﬁm idoRdipbundsdE ot AG1REY canBRinadt Plat €d to,
abstracts, articles, journals, publications, texts, treatises, internet web
sites,d 1bemethodnddineatehindyp Patenisd.034i06A end@,B$1.88% i ons. Exanpl es The
conpounds and processes of the present invention will be better understood
in

ol vent is 20

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

10  databases, patents, and patent publications.

Examples
The compounds and processes of the present invention will be better understood in

connection with the following examples, which are intended as an illustration only and not

15 limiting of the scope of the invention. Various changes and modifications to the disclosed
embodiments will be apparent tothose skilled in the art and such changes and modifications
including, without limitation, those relating fo the chemical structures, substituents,
derivatives, formulations and/or methods of the invention may be made without departing
from the spirit of the invention and the scope of the appended claims.

20
Example 1
Compound of formula IV: A and B taken together with the carbon atom to which they are

’

attached = C=CH,, Q=CH, R, is H, and R,” = Ac.
Step 1a: Compound of formula 1-2: R¢ = Ac, Ry’ = Ac and R4”" = Ac;

25 Acetic anhydride (35.9 ml, 0.38 mol), triethylamine (55.7 ml, 0.4 mol) and DMAP
(3.7 g, 0.03 mol) were added to a solution of the compound of formula (1-2) where R¢ =Ry’

=R4’=H (74.9 g, 0.1 mol) in 400 m] of THF at room temperature and the resulting mixture
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connection with the follow ng exanples, which are intended as an
illustration only and not 15 limting of the scope of the inventiord April 2006
Vari ous changes and nodifications to the disclosed enbodiments will be
apparent tothose skilled in the art and such changes and nodifications

i ncl udi ng, WP0HYS466| i mitati on, those relating to the cheRCTABSHAcCt ures,
substituents, derivatives, formulations and/or nethods of the invention

may be el stiked@tbord epetdni® forlabQN1b |ﬂ&1r§ FI'hE 'réacﬁ’tfn thue WMELInkSHraRAEh t he
scope of theb?dp pended clains. 20 Exanp ound of fornmula IV: A and B

t aken t og@PCHe00RkRdsHRduceH BIBTT St @Hﬁ‘ﬁdd‘”ﬂ?rﬁogﬂ’ﬂtoﬁéQlylaffcétatan"P%Hé‘héfﬁh C=CH=. O
= OH  Ra dafurdted ﬁQﬁCB%X‘TSOé‘ﬁﬂ) Al BRne- G500 Qﬁ'm&&%arﬂé pﬂa@é Wdé &1&1?1 o¥er S3gium AC.  R2

;Ac and R4"' =- Acetic anhydride ( 1), triethylam ne
(55.7 ni,suifate an%thﬁ S%EﬁwtmmmqudmltgcuceTb%sqlfémmd»M@s éﬂSft‘)@’Glltzéd fomsthyl i on of

the c o4kads. 'EH@HI% hodind eR6:RZ' = R4" = H(74.9 g, 0.1 nol)
I n 4085121 e'clié( réor‘#tgnﬁ}e at re and the resulting mxture 57 4 April

2006 WO OMBCKSSP}@SZ FSQfTﬂQJSdﬂBHl4914 was St i rred at room tenperature for about

reduced pr ean GOONEG CHCH Pty 8 A Yed 1B S P

sat ur at ed78\1aﬁlﬁm374(5}>15®07m¢ )67 B06B. 4,63 12064.6,40. Smk)? 40192 384,068, 28.p sk Was dried

Cest due. v 2oy 8 A bt oL B G T G540 P V%92 T e Conpound
(789)10-M5 (ESIgke ;meCoﬁﬁ&ma@ffdﬂhhl)a 1,4 R%GNVR(,’MQC MR’ GDEE,3): S 178. 5, '

175.4, 170.6, 170.2, 168.2, 100. 79.3, 78.7, 75.2, 74.5,
72.9, 70.0. 67 @lxtwsoﬁ‘hesgn@“néém@ St"nglaéﬁl %a’zﬁm@}ef)@? mgihylgne-33- g 28 5,

22.8, 2 - 14. 9
14 4 141131'313332_%[@3 (t@ﬁ—bﬁ&i/g@a}béﬁate? @-1 842 g2320%5n mﬂr%l)%nd 1& tﬁs(dl%ﬁerﬂrlphabﬁyhﬁm)

Ac and 41Ruitane (648 pg, %tiﬁ@“’éfwaﬁ Hissbwpi ﬁ?éﬂ)f%meé tT@S (P20 P Tothg: SOIE“E’%TDI ),
2- met hyl epg- a@d&TPcQ(dBB%(H%‘][HE 976 WBhdly. AUt yéaétﬁﬁmm%\%s r{e;éd Rreflux §w1gd Mol )

and 1,4-bis dltf)hen I no)- butane (640 nyg, 1.5 mmol) was dissolved in
freshisy dherire L@iwglmeM(@c;, me)reactm varcogled thoom temmawdd@lwwbd%m (687

ng, 0.75 JW laéetau;: Qﬁd ] \N@tﬂ smteﬁm (%ﬁ gn& &r{e?ﬁdd%l).sﬁ%vgré[amc

phase was dried over Na;SQ,, the solvent was removed in vacuo and the solid residue was

purified by silica gel chromatography (acetone : hexane/1:2) to give the title compound (22g).
MS (ESI) m/z: 927.64 (M+H)*.

20 PC-NMR(100 MHz, CDCls): 8 176.5, 175.9, 170.7, 170.1, 169.9, 141.6, 124.7, 100.4, 96.0,
79.1,78.7,78.2,78.0,774,76.5,73.5,73.0,72.4, 72.1, 67.8, 66.1, 63.4, 63.3, 49.6, 44.1,
41.2,40.9,37.3,354,35.1,31.3, 29.5,28.5, 27.1, 234, 21.7, 21.3, 21.1, 20.9, 20.3, 18.8,
18.3,17.4,15.7,13.4,12.7, 8.6.

Step lc: Compound of formula IV: A and B taken together with the carbon atom to

25 ~ which they are attached = C=CH,, Q = OH, R, =H. and R,” = Ac.
A solution of the compound from step 1b (22g) in 400 ml methanol was refluxed for

48 hours. The solvent was removed in vacuo and the compound was purified by column
chromatography (CH,Cl,: 2M ammonia in MeOH/95:5) to give the title compound (18.5 g).
MS (EST) m/z: 843.67 (M+H)".

30  C-NMR(100 MHz, CDCl): § 176.2, 170.8, 168.8, 142.0, 124.2, 102.5, 95.9, 79.4, 78.7,
78.1,78.0, 76.6, 73.0, 71.8, 71.1, 68.2, 65.6, 63.2, 49.7, 44.2, 41,7, 40.5, 37.7, 35.0, 34 4,
29.3,25.8,23.5,21.9,21.3, 21.1, 19.0, 18.1, 17.5, 15.3, 13.2, 12.7, 8.7.
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15 After refluxing for 14 hours, the reaction was cooled to room

tenperaure, diluted with 400 m ethyl acetate, and washed wi th sat ¥ Apeiti2006
NaHCO3 (400 m) and brine (400 m). The organic phase was dried over

Na2SO4, the sol vent was renoved in vacuo and the solid residue was

purified bywepsswégel chromatography (acetone : hexane/ ECRSt3n4giuve t he
title conpound (22g). Ms (ESI) nmfz: 927.64 (MrH)'. 20 13C NVR(100
MHz, ' CDC13): S 176.5, 175.9, 170.7, E@%ﬂgg 169.9, 141.6, 124.7, 100.4,

96. 0, 791 787 7821780 77 ,h735b730 72. 4, 721 67. 8,

66. 1, P 2ia L) E g La 50y 5 i

28. 5, 27 _’Lc_gﬁf@ q_f.R7,_ﬁ1ar§1R %2 20.9, 20.3, 18.8, 18.3, 17.4, 157,

13. 4, of formula IV: A and Btakentogether
with the car bcﬁwmccamdt(a 332@ Mh’l mmot)h\egtera[ﬁbs mt)taadhmhmtlﬁbs@lﬂﬂe Wx50R R =
H and; R4 & Om
nmet han%l refald%(%%q#&&lgﬁsh@ (114 Qﬁ]tﬁggﬁﬂgﬂg? I:Jn?éguﬁtti 81pex fezlc?ﬂ % ggv%isﬁ%a and
t he corrpommdﬂ)\msopupaml €0 nigy atgrodm mmpemhwoﬁhbmcmphylx(mmmwfmm ain

McOH/ 95: t 0o gi t he t|t| co (18 (E m z:.843. 67
ity - st dekd bt nberu BB Vel Secte ol il dosbedin ;57
102. 5, 95safratdBsodivm GiBarBonatc/@x200 ﬂ8aﬁbrﬁ6(ﬁ)0rﬂ3'ﬂ;eo?§bnﬁ,ph35k.mﬂas dBé&l 2, 65. 6,
21 3, 21, qer g sulstelna iy Bivelidiad eniiyedin iy Tog epido yASERITER PY 3% o

03/ 095346 GgPEHrbMTO eagihOtb 4o il ozhpbmidqeieay] of formula 1V: A and B taken

t oget her rbon atomto which are attached =C=CH2 Q=H1R2=H1 and
R4" =Ac Fﬁsr&%ﬁ&@fé%zégggﬁi{? 61.7 mol ), water (115 m) and sodi um

t hi osul f aPe-NMR @00 MI%z, TDOL)) smsa 1aside1dosemes1tm@t | 10214Nd620,85907944,i on of the

title conpound of exarrple 1 (15 rrrml) in |sopropanoi (10 m) at
room t enp&-at’&rel7.9,7hS. T23HilohS. %165t5u6%2\p‘5ﬁs'3 271498416 A0.2 3B5HHt., cool ed

to roomt t 1@ t ( and washed with
sat ur at ed%g?gm%?gé?b%ﬁg?g 3\(,\%{2 lg'sr’ﬁy%'l’alel? g%lgnlé%s}(?g%? E}n%g) The organic
phase15/\/as dried over sodiumsulfate and the sol vent was renoved in vacuo.
The residue was purified by silica E&J q@gomatography to give the title
conpound (8. 0g).

Compound of formula V: A and B taken together with the carbon atom to which they are

attached = C=CH,, Q=H. and R,’ = H.
Method 1

20 Hydrochloric acid (0.5N, 60 ml) was added to a solution of the compound from
Example 2 (5.8 g, 7 mmol) in ethanol (30 ml) at room temperature. The mixture was heated
to 65°C for 2 hours, cooled to room temperature and the pH was adjusted to pH=10 by slow
addition of 3N aqueous sodium hydroxide. The aqueous solution was extracted with ethyl
acetate (200ml) and the organic phase was washed once with saturated sodium bicarbonate

25 (200 ml), dried over sodium sulfate and sovent was removed in vacuo. The residue was
purified by silica gel chromatography (CH;Cl,: 2M ammonia in methanol/95:5) to give the
title compound (2.8 g).

MS (EST) m/z; 627.56(M+H)". _
"*C-NMR(100 MHz, CDCl): § 188.5, 176.0, 143.9, 118.9, 106.9, 90.8, 79.8, 79.6, 79.2, 77.4,

30 75.9,75.3,70.8,70.4, 65.8,65.3,44.6,42.1,404, 38.6, 364, 35.3, 28.2, 22.9, 21.5, 20.0,
19.7,16.8,15.1, 14.9, 11.5, 8.3.

Methed 2

59

'



M5 (ESI) mz: 827.59 (MtH)+ 13C- NMR(100 MHZ, CDC13): 8 190.8, 176.6 170.7,
142.5, 122.2, 102.4, 96.0, 95.9, 79.9, 78.9, 78.7, 77.9, 76.3, 72.9,4 April2006
68.2, 65.5, 63.2, 50.3, 49.7, 44.5, 41.5, 40.5, 37.5, 35.4, 35.0, 29.1,

23.2, 21.9, 21.4, 21.3, 21.1, 19.8, 18.1, 17.2, 14.6, 13.7, 12.4, 8.8.

Exanpl e 3 Geuopmwseésof fornmula Vi A and B taken together wcrisishesiear bon
atom to which they are attached =C=CH2, =H, and R2'=H Method 1

Y om Exanpl o 2 (6 fenerdetaind ARG R Bfb s AR arbilef 2T e

m xt ure Mngaammwnnﬁﬁmu&molﬂm@ﬁm compminddroﬁmswpomr@ﬁ@’thﬁ atuole and t he
pH was adj usted to pH= Iow o] sodi . um h dr oxi de.
The aqueo a\%ﬁ‘q}’fa}%ﬁtaﬁé& gét l£2h "ré]t EW Ozg%{?g:ﬁ%rﬁ?ﬁn)ﬂn% % he
organi ¢ phaSfliowas toNeERAL to fsen m&amaet andlatigel mdnghmmwdmlmtam@ﬁoom ),
dried over sodi um uI fdate aﬂ‘g vent .was [r ved In,, vaﬁ % resi due was
puri fitd B et e o RFG %é?‘aaﬁ%wwﬁ BHERpAID AP FORHE e hanol | 05 5)
to give t eéustsbmu@mm&dctécﬂw&] &hyl abBate E@Jo)mmﬂd thé&garﬁsbmsams wahedNVR( 100
MHz, CDC13): 8 188.5, 176.0, 143.9, 118. 79.6, 79.2,

77. 4, 75. gice pithgaturagedgodipry bicarbggaig (208311)?,dﬂf4‘zPV6f Sod,lzmlw?fate apd Sdé‘senbwa%es 4,
35. 3, 28. @modet B vadib: Phe efldub wakPurifie sﬁhca?} chronddlo@aphd ICH,CI8. 281  Met hod 2
59 4 April 2006 WO 03/095466 PCT/US03/14914 Titaniumtrichloride (40 m,
20% i n 3%meRiaFhnehiel/3E iy siveshedifbcamgewidhiB8€) during 10 minutes into a
stirrggd spis /2ot RE und fromstep 1c (9.5 g, 11.3 nmmol) and
anmoni a ace't{g“tgg (17.4 Mﬁgomml) in 120 mM of nethanol at OC. The
reaction m xture was aIIovved to warmup to roomtenperature and stirred
overni ght. The pH of the reaction Sggj lyae was adjusted to pH=10 by sl ow

addi tion of 3N aqueous sodi um hydr oxi
Compound of formula V; A and B taken together w:th the carbon atom to which they are

attached = C=CH,, Q = Ac, and Ry’ = H.
15 Step 4a: Compound of formula V: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q = Ac, and Ry’ = Ac.
Acetic anhydride (1.36 ml, 14.4 mmol} was added to a solution of the title compound

of Example 3 (3 g, 4.8 mmol) and triethylamine (2.8 ml, 20 mmol) in dichloromethane (40
ml). The reaction mixture was stirred at room temperature for 4 hours, diluted with 100 ml of

20  dichloromethane and washed with saturated sodium bicarbonate (3x100 ml) and brine (100
mi). The organic phase was dried over sodium sulfate and the solvent was removed in vacuo.
The residue was purified by silica gel chromatography (hexanes:acetone/1:1) to give title
compound (2.9 g).

MS (EST) m/z: 711.50 (M+H)".

25 >C-NMR(100 MHz, CDCl;): § 184.7, 176.9, 174.9, 170.1, 141.9, 122.2, 99.4, 81.2, 79.0,
77.8,71.7,76.1,73.5,71.7, 68.8, 65.7, 63.2, 43.7, 40.8, 39.9, 38.2, 36.2, 35.6, 31.0, 25.5,
23.2,21.6,21.2,19.9,19.5,17.1, 15.8, 14.7, 11.8, 7.9.

Step 4b: Step 4a: Compound of formula V: A and B taken together with the carbon
atom to which they are attached = C=CH,, Q = Ac,and R,’ = H. .

30 The title compound is prepared by refluxing the compound from step 4a in methanol

according to the procedure described in Example 1 (Step 1¢).
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aqueous solution was extracted with ethyl acetate (200 m) and the organic
phase was washed once with saturated sodi um bi carbonate (200m ), dr4 dgril2006
over sodium sul fate and solvent was renoved in vacuo. The residue was
purified by silica gel chromatography (CH2Cl12: 2M ammonia in

met hanol / 95¥@p3/@9846gi ve the title conpound (3.0 g). 10 NMSPCESBB)3/mdiz: 627. 56
(MtH)' . Exanpl e 4 Conpound of formula V: A and B taken together with the
carbon atomto which they are att Ie5C-CH2, Q= Ac, and RO' = H 15
Step 4a: Oorrpound of for mul a V. A an aken t oget her W|th the carbon atom
to whi chCompaund pbformula FYiod and Briakep toge & PADIRATOT TNy € anhydri de
(1.36 m, ;i ddheA - 1,03 atlli RON f. the t|tIe corrpound of
Exanpl e 3‘%@"_@8{% F'_#_LE_'(%_BIG y %m . 20 rrm)l) in
tenperature f { ged ; di C ororret hane and
washed with %ﬁé% At q‘%ﬁjuﬁgﬁﬁnﬁaﬁgpﬁéx 8& ar%rg)gan%‘—cbrl ne (100 nl).

The organic pHMEl(MfaGlOdnl)m:k agddet to asalution efuha‘cannmoanwfrmrhetcpdbvaﬁg, @das renoved

i n vacuo. rified silica I r omat.ogr.aph

(nexancs. BEBDGHAFE THF i I Lo Fitor s e 1B AP RRAPRERN .. 711 50

(MtH) ' . 2bmpetiutdvol H0Rinktds, theGibetion miQuik8vhs diluted »itf satldtedodidm0. 1, 141. 9,
122.2. SSytindihi g0 gty bl backficau it m tuding Sl 1557

~19.5,100L7. vkashddwith brleb (Zx 40 fl)Bdrietl Ser SOt Aﬁate&@meéave@am@mme@fn fornmula V:

A and B taken tofgfgther with the carbon atomto whi are attached =

C=CH2, 0 “acyg. Thefrgidpe waspyrified gy sifiga gol F}PerEtBﬁ’BB}EYn@e’faé‘csp‘?céﬁ’&? eV BSBVRf | uxi ng

t he COITpQHE]ﬁﬂéédQﬁﬂoﬁﬁ egg i n methanol according to the procedure descri bed
i n Exanpl e ri anmpl e
Ex le 1 &? 4 April 2006 WO 03/095466 PCT/US03/14914 Ex I

5 Conpounys @gﬁrﬁﬁ%‘ﬁ @"I'*'IA) and B taken together with the carbon atomto
whi ch t heYoangr(1ab Mg eber) G Flo, 1997, 190 $HeRFB42.02142.3, Hho.2098l9 R4, = Ac.

15 78.6,78.1,77.9,76.6,73.0,72.8,72.0, 71.7, 67.7, 65.5, 63.5, 63.2, 49.6, 44.1, 41 4, 40.9,
374,35.0,344,31.7,31.3,25.7,23.5,21.7,21.3, 19.0, 18.1, 17.5,15.3, 13.2, 12.7, 8.6
Step 5b: Compound of formula IV: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q = O-CH,OCH3, Ry = Ac, and Ry = Ac.
_ Sodium hydride (33 mg, 1.3 mmol) was added into a solution of the title compound of
20  example 5a (885 mg,’ 1 mmol) in 10 ml DMF at 0°C. MOM-C] (90 ul, 1.2 mmol) was added

and stirred at 0°C overnight. The reaction mixture was diluted with ethyl acetate (20 m}) and '
quenched with saturated NaHCOj3, washed with brine (20 ml) and dried over anhydrous
sodium sulfate. The residue was purified by silica gel chromatography to give the title
compound (0.4 g).

25  MS (ESI) m/z: 929.49 (M+H)",
3C.NMR(100 MHz, CDCl3): § 175.9, 170.7, 170.1, 169.5, 142.1, 124.5, 100.5, 98.4, 96.0,
79.3,78.7,78.2,78.1,77.2,76.5,72.9,72.0,71.8, 67.7, 65.9, 634, 63.2, 56.6, 49.6, 44.1,
41.4,40.9, 37.2,35.0, 34.8, 34.6, 31.3, 28.0, 27.0, 254, 23.4, 21.7, 21.3, 21.1, 20.8, 19.0,
18.2,17.4, 15,5, 13.3, 12.7, 8.6.

30 o Step 5¢. Compound of formulaIV: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q = O-CH,OCH,, R>’ =H, and R,” = Ac.

The title compound was prepared by refluxing the compound from Step 5b in

methanol according to the procedure described in Example 1 (Step 1c¢).
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Step 5a: Conmpound of formula IV:A and B taken together with the carbon atom
to 5 which they are attached = C=CH7. 0 = OR R2' = Ac, and R4" = Ac.4 April2006
LiOH (10 mM )was added to a solution of the conmpound fromstep |b (1.85g, 2
mmol) in 10 mM THF and 10 m isopropanol at roomtenperature. After

stirring atwoomws4sbenperature for 30 m nutes, the reacti 8aT/HB314IE was
diluted with saturated sodium bicarbonate (40 mM) and extracted with ethyl
acetat e (Mx4EsIyhz: sghevegrani ¢ phase was 10 washed with brine (2x 40 m),
dried over sodium sulfate and the solvent was renoved in vacuo. The

residue was purified by silica gel chromatography (hexanes:acetone, 1:1) to
give the title conmpound (1.65g). @%@3 mz: 885.45 (M+H)'. 13C- NVR(100

MHz, CDCI3): 8 175.9, 170.7, 170.1, ; 142. 0, 142.2, 100.5, 95.9, 79.4,
15 78. 6, Qempound gf ormala Vo A and B taken together with the carbon atom to which they are

73.0,72.8 : : : 27349.6,44.1,41.4,40.9, 37.4, 35.0,
- -9, 3"%@1:?} 19.0, 18.1, 17.5, 15.3, 13.2,

34. 4 R Heclied=L=

12.7, 8.6 St efStepfia: Compoupd®f ffrmflavm akeA tegetheBwith hewabogeatoldo Wi t h t he
carbon atomtaqg,. ich th r e altach = GCH2, O= OCH OCHz R, = Ac,
and R4" = Ac. et E-BH BUGH g Z')—_'v%v%%s added into a solution of

the title conToundhoibn oPfic elaopha@ndaf GABPle4.2 g 4Fmindl) imS0Lal mbthilF at OC,

MOMC (90 I, I adde and stirred af. 0 verni ght. The '
reaction ‘ﬁ‘i‘sffiﬂler]aeﬁﬁgia(ﬁgq %A}/quéhe\/&e?cﬁ%mreg@%feﬁée%ﬁ%gﬁl FUAAY “Hlenched with
s ag ur g eol-iogﬂadﬂmo ﬁm@ahwﬁamdeﬂ Bodiirh mmlgjaﬁémdgm nﬂpf}awdﬂaﬁ?xﬂ\tﬁr mExalty %Qu?}
sodium sul fate, The residue_wa urifie siljc e r ot ogr.aphy to

gi ve the FHrEfied W%ﬁtﬁmaa*eéﬁ‘hmé)fh%g% ‘)’asrd"f‘.? ° 9963@11@%&5 hd

13C- NVR( 130 eMzas rédbved)in vadud. Ehe esidhé Sad purdfied bl silik® Bel 2hroddhtbgiaphyt 24. 5, 100. 5,

98.4, 96.0, 79.3, 78.7, 78.2, 78.1, 77.2, 76.5, 72.9, 72.0, 71.8, 67.7,
65. 9. 63.(hexapgacetonsd 1 to giye fie tigg compound £2.38). 40. 9. 37.2, 35.0, 34.8, 34.6,

31.3, 28.0s @9 Bvz: 48545 oddug, 21.7, 21.3, 21.1, 20.8, 19.0, 18.2, 17.4,
15.5, 13.3, 12.7, 8.6. 50 Step 5c. CorTﬁound of fornula IV: A and B taken
t oget Ker WCtRMRGEOMHESADGEL lF &2 MAiZe H0ha93-6rld24: b iéd. P- 578, . 0 =

O CH2QC- e ' (] b
oo u%ﬂgﬁfﬁé&%}%’sﬁiﬁg, ﬁ%#gfﬁe’%&gg%r Irt]d.é, 19 4£C95HOUNA3 YRS, 5Ty 6p3r /&, by

21.3,19.9,19.6, 17.1,15.7, 14.7,11.9,7.9
Step 6b: Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q = O-CH,CH;, and R;’ = Ac.
20 To a solution of the compound from step 6a (6.85g, 10 mmol) in 40 ml DMF was

added NaH (303 mg, 1.3 mmol) at 0° C portion wise. After 10 minutes, MOM-C1 (900 pl,

1.15 mmol) was added at 0° C during 15 minutes. The reaction mixture was stirred at 0° C for
16 hours, diluted with ethyl acetate (100 ml) and quenched with saturated sodium bicarbonate
(60 ml). The organic layer was separated, washed with brine (60 mi) and dried over sodium
25  sulfate. The solvent was removed on vacuo and the residue was purified by silica gel
chromatography (hexane:acetone/1:1) to give the title compound (4.5 g).
MS (ESI) m/z: 729 (M+H)".
| Step 6¢c. Compound of formulal: A and B taken together with the carbon atom to
which they are attached = C=CH,, Q = O-CH,OCH3, andR,’ =H.

30 The title compound of Example 6 was prepared by refluxing the compound from Step

6b in methanol according to the procedure described in Example 1 (Step 1c).
MS (ESI) m/z: 687 (M+H)". '
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met hanol according to the procedure described in Exanple 1 (Step Ic). 61 4
April 2006 WD 03/ 095466 PCT/US03/14914 Ms (ESI) miz: 887 (MtH)'. Exahppel 3006
Compound of formula V: A and B taken together with the carbon atomto which
they are 5 attached = C=CH2, Q = O CH20CH3. and R2' = H Step 6a: Conpound
of fornmul aWO %8 B t aken together with the carbon at oRCT/ASO3MtIeh t hey

are attached = CGGCH2. O = OH, and R' = Ac. To a solution of the title
conound of exanple 1 (4.2 g, 4.5 MEdamgle7 50 nl nethanol was added 2M HC
(10 mM). The reactlon mxture was refluxed for 1. 5 hour s and then 10
condensed=qrapound pf formyls ke 1of 2l g whighthexaiged and t he

m xture Vﬁtﬁcheﬁ“(ﬁ%‘{flﬁ §t a‘ﬁﬁmaﬁe%*ié(éet}féi;%hﬁ&% cﬁé@n mo}n to-mﬁchocﬁgé.&é fuRh@se was
dried over soditmsulfate and ~solvent was fenpved Tn vacuo. e residue

titleconpound, (.2, . o : ithltRe
CDC13)5C 175%, : -3, -0, 19. 6 : : 77.5,

25.6, 23.3 zahzc%t@ré;m%@egAclﬁéél,1Z:H1§g%g§wmha4 Lt £ aaep 6b:
Compound of f

whi ch t hey ar &hatitlactdmepbund Sp@ipared Grom tBe Cidricikad obStelp RR, sodiufchyd#ife, To a

| ut fot
Souag notosh H T RRE A b OB SRac Bb i e procfiRed ack il e M 105
(900 m, likerﬂtﬁrd]'ﬁbﬂ fhrthalerailk] eet Eiliotf) RAchetd T, ngreh5DBiEﬁlﬁrESgraﬂ'dﬁﬁ3€cE@:t i on

m xture stirre 0 f or e I ate 100
T one RS e it Paty T BEO M et Ry IS Yo Rebere €S & (10
| ayer wasKisBpaiyaR &iber PACKE Matiel . W, PREnérORicol J.; (alnd'adsureai MECheadi um 25

sul fate. The sol vent was renoved on vacuo and the. residue was purified by
silica ge(l1 9% hf YA ek &855{5 " (hexane: acetone/1:1) to give the title conpound

(4.5 9). M5 (SR 767C3mpdiaa of Mikila 1 §hﬁth@£ken fnbmeupich @k cipsatbmtd: A and B

taken together wth the carbon_atom
15 which they are attached = C=CH, X and Y taken together with the carbon atom to

which they are attached = C=NAc, . = CH,CH;, W is N(CH3),, Z=H and R," = H.

The title compound is prepared by refluxing the compound from step 7a in methanol

according to the procedure described in Example 1 (Step 1¢).

20 ' ' Example 8
Compound of formuia I: A and B taken together with the carbon atom to which they are
attached = C=CH,, X and Y taken together with the carbon atom to which they are attached =
C=NAc, L = CH,CH,, Z = OC(O)(p-nitrophenyD) and R’ = H.
Step 8a: Compound of formula I: A and B taken together with the carbon atom to
25 which they are attached = C=CH,, X and Y taken together with the carbon atom to
which they are attached = C=NAc, L = CH,CH;, W is N(CH3)>, Z = OC(O)X(p-
nitrophenyl) and Ry’ = Ac.

The title compound is prepared from the compound of Step 4a of Example 4, sodium

hydride, and para-nitrobenzoyl fluoride according to the procedures described in the
30 literature, For further details, see Misawa et al, 6-O-Desosaminylerythronolide derivatives,
U.S. Patent No. 5,602,239,

Step 8b. Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=CH2, X and Y taken together with the carbon atom to
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which they are attached = C=CH2.0 = O CH/OCH3. and R2' = H 30 The title
conpound of Exanple 6 was prepared by refluxing the conpound from St¢ApriéB006
i n met hanol according to the procedure described in Exanple 1 (Step 1c). M
(ESI) mz: 687 (MH)'. 62 4 April 2006 WO 03/095466 PCT/ US03/ 14914 Exanpl e

7 Conpound W@ 035466l a | : A and B taken together with theP€&USHA4ABOM t O
which they are attached = C=CH7. X and Y taken together with the carbon

atom to whi ch yiehih &eﬁﬁﬁcﬁ%ﬁ@:ﬁAcCEN@{ZC_HFM‘ﬁ%,Wé ochhgB"i. Z = H
and R’ = H5 Step 7a; Conpound of formula I': A an taken together with
the carbon at duterbenylpandRoi &L are attached = C=CH7, X and Y taken toget her
with the carb : o ag.g'tpas, ; g]ﬁq,— ~ 3 , Wis
N(CH )2, Z = ?gﬁﬁe%é’&:‘m% lS‘Tlgf'i"rhe. tilt@?‘g‘"igf)ﬁr}%gund “{“s‘ﬁﬁ*ﬁ?%grs'éé‘ﬁ“ Ehatdl,
conpound #rordingpo the prasediire Aeshibndiig Exareple bé¥ierligul fi de and tri-n-butyl tin
hydri dge according to the procedures described in the 10 literature. For

further details, see Elliott, Richard L.; Pireh, Daisy; Giesgraber,
George; Nilius, Angela M; Ewing, Example® . Bui, Mai Ha; Raney, Patti M;
FI amnm Ro@glht:o $Ei iler Q&L Fan J aniel. T.

Jacob J.; , Ui,

Conpound aifactiedr=GHGHJ.
whi ch the e .at
atomto (o7 ﬁ? at ta f NAC: =R W CCHST 7.

and RW = H. THeditle cohpound igyeegaced feonp the pamgalint of 8@p Uasi Reganipiees, caiipound from

step 7a i t hangl . according to the proce e scribed in Exanple 1
(stbp 1oy oot en i stevia BHc followed B GeoBr iR SRRt her wi t h
t he car bostcatingitd he phicedurésiRycrive@in Blapliied = C=CH7. X and Y taken toget her
with the carbon atomto which they are attached = C=NAc. L = CH CH3. Z =
OC(O (p-nitro henyl) and R2" = H Step 8a: Conmpound of fornmula I: A and B
taken together with the carbon atomsamplefd Which they are attached = C=CH7,

X and_Y taken together with the carbon atomto )
Compound of formula I: A and B taken together with the carbon atom to which they are

attached = C=CH,, X and Y taken together with the carbon atom to which they are attached =

C=NAc. L = CH,CH;. W is N(CH3),, Z = OC(OYCH,(p-methoxyphenyl) and R,” = H.
Step 10a: Compound of formula E: A and B taken together with the carbon atom to

which they are attached = C=CH,. X and Y taken together with the carbon atom to

20 which they are attached = C=NAc. 1. = CH>CH3, W is N(CH3),, Z = OC(O)YCHx(p-
methoxyphenyl) and R>’ = Ac.

The title compound is prepared from the compound of Step 4a of Example 4, p-

methoxyphenyl acetic acid, pivaloyl chloride, and triethylamine in a solution of pyridine and
dichloromethane according to the procedure described in the literature. For further details, see
25 Morimoto et al, 5-O-Desosaminylerythronolide derivatives, EP 0619320, and WO 99/21868.
Step _10b: Compound of formula I: A and B taken together with the carbon atom to
which they attached = C=CH,, X and Y taken together together with the carbon atom
to which they are attached = C=NAc. L = CH,CHs, W is N(CH3), Z = OC(O)CH,(p-
methoxyphenyl) and Ry’ = H.

30 The title compound is prepared by refluxing the compound from Step 10a in

methanol according to the procedure described in Example 1 (Step 1c).
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whi ch they are attached = C=NAc, L = CH/CHz Wis N(CH Z = OC(O (o-
nitrophenyl) and R ' = Ac. The title conpound is prepared fromthe cbApoiliRene
of Step 4a of Exanple 4, sodium hydride, and para-nitrobenzoyl fluoride
according to the procedures described in the 30 literature. For further
details, sea®ONbEHE et al, 6- O Desosam nyl erythronolide #€wivgeiidmaes, U. S
Patent No. 5,602,239. Step 8b. Conpound of forrmula I: A and B taken

together with the carbon atomto wWhi.ghid ey are attached = C=CH2. X and Y

t aken toget her with the car bon atomto 4 April 2006 V\D 03/ 095466

PCT/ US03/ Campandierf adY: Arand Bitaken ihegdther withhe carf hich

oC( O (p- m%g&ph@n@h% Qﬂg&cﬁ( X 'jga dRPe- hit!e conpound is prepar ed by
ref | uxi ng ‘n—ma'thanol accordl ng to the procedure

descri bed in SLANLLL :
B takep toget h\% AL . ?gt thh:gh:dczCHZ X

and Y aken t
C=NAc. = CH, Thdgifleicompiudidivas pﬁpmm@mhe(twﬁdompém(cmfﬁxmhphﬂ heetind R ' =

10 Thetrtlec oun repar fromthe co 4a a a Ie
5 20 ni ¢ ESaS R e B PR R BT SETRRE R PR S PEE bR oved
by react i Btanle #Stepds)) according to the procedures described in Exanple
8. Example 1 0 f formula I: A and B taken together with the
car bonngtm(%éf)m?cﬂq (K'Q'g{)gre attached = C=CHz X and Y ?aken together with
the cagbon at asrg O1HMIbMPolndRY fidmeladVt AGHER taken topgidver with the ShtbdfiHom t¥V i S
N(CH3)2, Z = CE( Cffl(p nqthox hen D and R2' = H_ Step 10a: Conpound of
formula |: A a 3L X @R AR HEd Ryt 58 0 which they are
attached = C-Q’E‘% tltlgc@ﬂ%‘d@ﬁ?ﬂn&@ﬂﬂs@%&aﬁ%%%r&ﬁﬁ:n@@ﬁ&%ﬂx@%&ﬂSte%o whi ch

they are attached =
11a in methanol according to the procedure described in xamplc 1 (Step 1c).

15 Example 12
Compound of formula I: Compound of formmula IV: A and B taken together with the carbon

atom to which they are attached =C=0, QO =Ac, Ry’ =H. and R, = Ac.

Ozone is bubbled into a solution of the title compound of Example 11 in methanol

and dichloromethane at =78 °C until the solution turns light blue. Excess ozone is removed by
20  bubbling with nitrogen. Triphenylphosphine is added and the solution is allowed to warm up

to room temperature. The solvent is removed in vacuo and the solid residue is re-dissolved in

tetrahydrofuran. The resuiting solution is refluxed overnight. The title compound of Example

12 is purified by silica gel chromatography.

25 ‘ Example 13
Compound of formula I'V: A and B taken together with the carbon atom to WhICh they are
attached = C=0Bz. Q= Ac,R,’ = H, and Ry” = Ac.

O-benzyl hydroxylamine and the title compound of Example 12 are dissclved in
ethanol. The reaction mixture is stirred at room temperature for 1 hour. The solvent is

30  removed and the title compound is purified by silica gel chromatography.
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met hoxyphenyl) and R,' = Ac. The title conmpound is prepared fromthe
conpound of Step 4a of Exanple 4, p- nethoxyphenyl acetic acid, piva#dypiril2006
chloride, and triethylam ne in a solution of pyridine and dichl oronethane
according to the procedure described in the literature. For further
details, sa®O0RHIAS6Ii noto et al, 5- O Desosam nyl eryt hr onokPcO®wsaantivat i ves,
EP 0619320, and WD 99/21868. Step 10b: Conpound of forrmula I: A and B
taken together with the carbon at omxh@plefd ch they attached = C=CH2. X and
Y t aken toget her toget her W|th the car Eon .atom to Whl ch they are attached
C=NAC. OIE qup{l oiCior A ppdIgiee : h H1) i
30 The tif QIARC p » by Lefg ¥ t he corrpound from Step 10a
in met hano egllccorgll glnb : @%%e#bed in Exanple | (Step 1c).
64 4 April ZOGBeWLcwm&dm@r@@fﬁﬂ@S@B&Iﬂ.ﬂ@qwﬂmoamwféix}!mp@dﬂpb&ﬁd of formul a
n t . attached
Yoo bt NG bIRkH il chiafe GEERRR, B ER AN Bk e LTI

and B t alaeratuogEbiferthesidethils, h@ @ra¥boSunaClark, R@halﬂ FariWetrg, Simw GhueDattitlached =

CCH2, O S red from

t he t|t|efc§@n§8ttﬁd”’“6%"ﬁ‘é‘>’5a% hRobgr RS r%‘h‘cféare FSARD PR h\;??a’rh%fgﬁghd

di met hyl| &henkyy /i Mledtleﬂamcaﬂm)n@(ﬁ)olmztielwﬁocedures described in Exanple 4

(Step 4a). Ms (ESI) nfz: 911 (MtH)t. 10 Step | |Ib. Conpound of fornula IV:
A and B taken together with the carbon atomto which they are attached =

CCH100 =Ac. R' =H and R4" Bxampled5stitl e conpound of Exanple | | is

prepared by refl uxing th conpo nd fromS ep. 1 a in met anol according to
t he procs@iﬁ@“ﬁ%ggjﬁg I:;:A-and B taken togethagwith t O, (9.4 EBnpound of

forml a lstaéierRatariok aﬁ@ NTRblkeR 1bo¢ihefwaR %eBa&@ﬂﬂ@tﬁm&@MQﬁe\/\%‘é duatie@ car bon
atomto which theé are attached = C=0O._ 0 Ac R ,=_H and RA" '-= Ac.
Ozone is 1 bloa=4d PRV gAnos: Feddotrd of Exanple 11 in
net hanol Step 15a: Compound of formula 7-2: R¢ = Ac, Ry; = H, Rp = ters-butyldimethylsilyl,
15 Ry’ = Ac, and Ry’ = Ac,
tert-Butyl-OC(O)}-OCH,(C=CH,)CH;-O-tert-butyldimethylsilyl (0.9 g, 3 mmol) and
1,4-bis(diphenylphosphino)butane (170 mg, 0.4 mmol} and Pd,(dba); (183 mg, 0.2 mmol)
were added into a solution of the compound of formula (1-2), Rs=Ry’ =R4"=Ac (1.75 g, 2

mmol) in tetrahydrofuran (10 ml) at room temperature. The reaction mixture was refluxed
20  under nitrogen overnight, cooled to room temperature and the solvent was removed in vacuo.
The residue was purified by silica gel chromatography {acetone:hexane/1:3) to give the title
compound (1.5 g).
MS (ESI) m/z: 1059.65 (M+H)".
BC_NMR(100 MHz, CDCL): 8 181.2,179.3, 175.9, 175.5, 173.5, 148.5, 116.5, 104.8, 102.0,
25 85.2,843,83.9,83.6,828, 82.2,79.7,78.1, 77.6, 75.6, 72.4, 70.4, 69.0, 68.6, 54.6, 49.9,
46.2,43.2, 40.8, 36.5,33.6, 31.4, 27.1, 27.0, 26.6, 26.3, 25.2, 25.1, 24.0, 23.7, 22.0, 204,
16.0,15.2,0.5,0.0
Step 15b: Compound of formula 7-2: Rg = H, R,
Ro,” =H,and Ry = Ac
30 A solution of the compound from Step 15a (3.18 g, 3 mmol) in methanol (80 ml) was

= H, R, = tert-butyldimethylsilyl,

refluxed for 8 hours. The reaction was cooled to room temperature, the solvent was removed
in veauo and the residue was purified by silica gel chromatography (2M ammonia in

methanol: dichloromethane/3:97) to give the title compound (2.6 g).
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and di chl oromet hane at -78 C until the solution turns |ight blue. Excess
ozone is renoved by 20 bubbling with nitrogen. Triphenyl phosphi ne - i4Ap«idafne
and the solution is allowed to warmup to roomtenperature. The solvent is
renoved in vacuo and the solid residue is re-dissolved in tetrahydrofuran.
The resul t i@ o¥eh46i on i s refluxed overnight. The title eonmpswndeiaf Exanpl e
12 is purified by silica gel chronmatography. 25 Exanple 13 Conpound of

fornul a Iy lﬁg@g% H?gether with the carbon atomto which they are
S 7 ?M
attached = (@% = Ac. * H, and R4" = Ac. O benzyl hydroxyl am ne and the

title coantNMRﬂﬂOMﬁmﬂlKllﬂ)zﬁ é?%&d?&%dﬁﬁédlﬁorﬁ 1215968, 1016 87.883t9, on

m xture i t,ql 30
renoved a d’ ﬁjqa]g Cgﬁg]o’}gﬁg&?éa%qu b?/@gl &3 gj‘qgeﬁ% ﬁ?gh%toggraphy 65
4 April 2@33%4’0@ T831,3994801,R0H, G026 BLALY 25)%2@3@3ﬂ42£ﬁmm1m9l991f57for mula |V:
A and tf)* 5t8gether with the carbon atomto which they are attached =
C=(3-qlin @r&) = Ac, R' = H and R4" = Ac. The title conpound is

prepar ed fromgtdiel i Cdyxﬁp&ﬁﬂﬁﬂfmndulaﬂﬂg@_HeRplﬁH B8 =1 AdRoawgui nol i ne, and
pal ladium (11)_ catal ys ordln h es descrjihed in the
literature. F(ﬁ”nﬂﬁﬁFﬂéfs 3@8’5&"1%‘?“ %s&a{?gg%m@ ) 3fag ad ‘kﬁé‘ﬁ%f“‘ﬂ F.: Wang,
Sanyi ;  Chimuléenbehe compodhd frbinlStépss b 8.5Mhrolfrina ﬂaﬁ&qzsmﬁandw ik en,
Mchael EV\;ln Pa?f[“’ C'AI der Jéei}1csi fg\g@l en(l}<un m}gm Chem (3000)

U306 ¢ 10460 T3 he moxise e heaE> OB K IS o BRI RS AT APIB. Tk on
toget fier Mhdidn biiGufearRRBolad RTobR ifefatlint, Q@Mte@'b@th efHyl @&Bﬁﬁﬁﬁnﬁ»}‘%ﬁd X and Y

taken together with the carbon atomto which they are attached = C=0O L =

CHOCH . Witk Sﬂ\!(r@Fﬁsodmnzbkﬁ&rh%?@e@WDe?@ﬂﬁﬁs‘bo‘&ﬁ@@m sulfafg. §b%§91‘_'@5hwaSConpound

ff | | B = A
and R ZeRSvein o n o B thed ¥y S L ORI RRS Y P ammOmal L) = (0

g, 3 mmol x)lctaml d1chloromcthanc/3 97) to give the title compound (1.7 g).
MS (ESI) m/z: 846.54 (M+H)".
15 "PC-NMR(100 MHz, CDCls): 8 221.3, 175.3, 170.6, 147.0, 114.1, 101.8, 96.6, 79.9, 79.2,
78.8,78.7,77.4,75.0,72.8,71.4, 68.8, 67.8, 65.4, 65.3, 63.7, 63.4, 60.6, 49.6, 45.5, 44.8,
40.4,38.2, 38.0, 35.6,22.0,21.2, 21.1, 19.6, 18.6, 16.5, 14.4, 12.2, 10.6, 9.8.
Step 15d: Compound of formula7-4: R); = H, R, =H, Ry’ = Ac, and R4 = Ac.

Acetic anhydride (94ul, 1 mmol) was added to a solution of the compound from Step
20  15c(338.4mg, 0.4 minol) in dichloromethane (5 ml). The mixture was stirred at room
temperature for 16 hours. The solvent was removed in vacuo and the residue was purified by
silica gel chromatography (acetone:hexane/4 : 6) to give the title compound (330 mg).
MS (ESI) m/z: 888.58 (M+H)".
C.NMR(100 MHz, CDCly): § 221.3, 175.1, 170.6, 170.3, 146.8, 114.2, 99.6, 96.5, 79.9,
25 79.1,78.5,78.4,77.1,74.9,72.8,72.1, 68.9, 67.1,65.1,63.7, 63.5, 63.1, 49.3, 45.5, 44.8,

40.6, 38.0, 37.7, 37.6,35.5,29.4, 21.8, 21.3, 21.1, 21.0, 194, 18.6, 16.6, 12.2, 10.6, 9.6.

Step 15e: Compound of formula 7-4: Ry; = H, R, = ters-butoxycarbonyl, R;” = Ac,

andRs" = Ac.
Di-tert-butyl-dicarbonate (69 ul, 0.3 mmol) was added to a solution of the compound

30 of Step 15d (178 mg, 0.2 mmol) and triethylamine (56 ul, 0.4 mmol) in dichloromethane (8

mi) at room temperature. After 10 minutes, N,N-dimethylamino pyridine (12.2 mg, 0.1

mmol) was added. The resulting solution was stirred at room temperature for 2 hours. The
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1, 4- bi s(di phenyl phosphi no) butane (170 ng, 0.4 mmol) and Pd2(dba)3 (183 ny,
0.2 mol) were added into a solution of the conpound of fornula (1-2ApriR8006
=R =R4" = Ac (1.75 g, 2 nmmol) in tetrahydrofuran (10 m) at room
tenperature. The reaction mxture was refluxed 20 under nitrogen overnight,
cool ed to ™ A3%4eper at ure and the sol vent was renoved | RCVAES®HA4914The
residue was purified by silica gel chronmatography (acetone: hexane/1l:3) to
gi ve the sBlvEﬁﬁvas@&muﬁﬂvdcﬂm Bndthe reMBud ﬁg Duriled by &Qéﬁ%eﬁ&rewra phyl 3C- NVR( 100
MHz, CDC13): 6 181.2,179.3,175.9, 175.5, 173.5, 148 116.5, 104.8, 102.0,
25 85. 2, (sf&toawhewe’l R gve o tide cgmopnd G8P Mg 1, 77.6, 75.6, 72.4, 70. 4,
69. 0, 681@8(@1)@,,2@89( +2, 43.2, 40.8, 36.5, 33.6, 31.4, 27.1, 27.0,
26. 6, 26. 252, 25.1, 24.0.23.7,22.0,20.4, 16.0,15.2, 0.5,0.0 Step 15b:
Conpound "S- NMR G0 ME, CDORY: $219.6, 146,170 Bl 70.% £33.8,841 ¥ Hﬁrﬁe?%@l%ﬁhyl R =

H and R4. e u 1 8 g, 3
nmol )% %ﬁéot' EQ‘%’OI ‘f(?g€7a§)éj’\7/§§’n74?§éf7ltzla 7%&)?@(1 gp?fog(r?ng %ﬁg 61’ g%?:’&%oh vvg

cool ed t GtSIneaBIHTDAT.al INE 376N35. (s;Gll\Se’mlt.B BAL, 2ehedd22.9,121\8caub, 2daid t he

resi due rifli y l,i I mat ogr aphy (2M anmmoni a i n net hanol :
di chl oro\rﬁgﬁhiﬁé’/]@f%g ]cpséb 1\‘5% q?élp ?2 conpound (2.6 g). 66 4 April 2006
WO 03/ 095466 @gs/lasmwcnoﬂv&mﬁs )t\diildzs taﬁ&ﬁoéls’t’he(' Mithithe. catbdfraliiiRo100 MHz,

CDC13): S 179. 178 9 175 7 106 8 01 4 85 3, 83 9,
83.7, 82.4, 8% ca 9 63. 3,

54.6,1049. 8, 4% hﬁ)h t% e@e atta@]?ed% 6—-&),@. @IZJSH@W, 19N§(3H izkzﬁﬂ-a&m)%aadmos%6 3,
26.1, 26.0, 24.3 23.5, 21.5, 19. 15. 514.8,0 Step 15c:

Conpound of fm&a—_éu Rll= H RQ = H R' = H and R4" = Ac. Formic acid

0.38 m, 10 nyIPHOP )mma RO6lE I
E)f t he corrpounrﬁapﬂsod?nﬂ%te 15 %6&3&9(8 Sfin%@fdz 19) ??\ i so@hyc‘))g)F’;tgrjlzoﬁllg OZgITﬂ ;SI gzd

water (3omed )verefﬁdéedﬁo)atseluéowsthm@m@and of Siep BedP%8 ;g -1 exmai} mt2ﬁalt
tenperat uggy ﬂJ TH e@%cﬁn he;@@ﬁw‘e h%@?éshmﬂ% Hilk%{aﬂérv&s Y\@ﬁlﬁ&%% 6 mirRitds ORHD

t enper at ur €, acet ate m), w th saturated
sodi uld busebzpttowatr@nt(\@swovqwq andah@lrealﬂu@dawef# fos pent aiep sartiapt withofhe sol vent

was

purification.
MS (ESI) m/z: 870.49 (M+H)".

Step 15g. Compound of formula I: A and B taken together with the carbon atom to

which they are attached = C=CHj, X and Y taken together with the carbon atom to
20 which they are attached = C=0, L. = CH,CH;, W is N(CH,),, Z = 4-acetoxycladinose

and Ry’ = H.
A solution of the compound of Step 15f (87 mg, 0.01 mmol) in 5 mi methanol was
refluxed for 8 hours. The solvent was removed ir vacuo and the residue was purified by silica
gel chromatography (CH>Cl; : 2M ammonia in CH3OH/97:3) to give the title compound (70
25 mg). _
MS (ESI) m/z: 828.50 (M+H)".

'*C-NMR(100 MHz, CDCl3): § 219.1, 17601, 170.8, 14103, 125.7, 102.7, 96.0, 79.2, 78.8,
71.9,71.2,76.9. 73.0,72.3, 71.1, 70.2, 68.4, 65.8, 65.6, 63.3, 49.9, 46.6, 44.5, 41.9, 40.6,
394,38.9,35.2,29.1,23.3,21.9,214,21.2,20.7, 18.3,17.9, 13.5, 126, 8.7.
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renmoved in vacuo and the residue was purified by silica gel chronatography
(2M amoni a in net hanol : di chl oronet hane/ 3: 97) to give the title co#ppuild00s
(1.7 g). M5 (ESI) mz: 846.54 (MtH)'. 15 13C NVR(100 MHz, CDC13): S 221.3,
175.3, 170.6, 147.0, 114.1, 101.8, 96.6, 79.9, 79.2, 78.8, 78.7, 77.4,

75.0, 72.8,W0Q13/m54668. 8, 67.8, 65.4, 65.3, 63.7, 63.4, 60POT/U4B/1491445. 5,

44.8, 40.4, 38.2, 38.0, 35.6, 22.0, 21.2, 21.1, 19.6, 18.6, 16.5, 14.4,
12.2, 10.6, 9.8. Step15d Conpoundgxginiqmula74 Rl11 = H R83=H R' =
Ac, and R4" = Ac. Acetlc anh dride (§£I . mml) was added to a solution

of the coapmpeiadpf fommngs iy’ laken fogetBerqyith thgcazbapatam tq whigh they a€onet hane (5

m). The maéﬂéarfcﬂ@ﬁ-qﬁﬁﬁoﬁlﬁ%dwaxaﬁ@?%ﬁme{hammhé &bd-rpq gal gg @hlcgnﬁysol vent

was renpbved Tn vaClUa and the residue was puritied

chr omat ogarapitichédre EE0NE =HELARE/ W is NGTH:. QQZ@M@exdﬁlﬂlgdlmdsga@Eﬂgmd (330 np).
(E m z: 13CG- N 3 221 175.1,
170 6Sg 170 3, 4"65‘33§‘°&|\/g|‘_‘%“t1§§°‘%9°“5 m Exihie 157%0) the, 12000 3

79.1, 78. 5br38104un75hn1: (0. pﬂ,,ﬂim&ol’)&ndn&ﬂlyﬂ)aiﬁﬁmm% ul, 6mmol) in acetmtnle (12 ml)
65.1.63.7,63.5 49.3,45.3, ? 38.0 8 55 29. 4,
21.8, 21.%as az'ﬂec&PtoszD@(Mﬁgna 458“’601)@6'13'81 adjum acefai%(% mgy0 g4 mgpol)at feqm
Conpound @fpkafufdl e hixhire Whi dégatded E%.d heaﬂe@&,t m%%Mﬁﬁﬁb&ﬂﬂhou@?The— Ac. and
R4" = Ac. Di-ten-butyl-dicarbonate ( was added to a sol ution

~ of the compsumdas @dJJt%s#Wth@bvlf%at? @ﬂgn%nd ‘(‘Jasizﬂqw‘r%h Nﬂ%ﬁ@s {90 aeond)|2aéhi ne (56 |,
0.4 nItP' )oridfd (8 )l PRABRIAARS rérflovelllin va%aa BROHE {e SR A Biified B lifien g minutes,

N, N-di methylam no pyridine (12.2 ng, 0.1 mmml) was added. The resulting
sol uti on shaemaegraphydCHECle o 3¥hamaasis i CREOHIY3) 20 give ths ttlFpempprnd. Apri | 2006
WO 03/ 09 f):Hf 34BF4 solvent was renmoved in vacua and the residue
was puri fsllelggEgy s?lglgcé “chromat ography (acetone: hexane/ 1:3) to give the

title conpound (180 ng) I\/IS (ESI) mz: 988.41 (MtH)'. 13C NVR(100 MHz,
CDC13): 8 219.6, 174.6, 170. 6, 170% 141. 3, 116. 8, 99.6, 96.5, 5
729 724 691 679 67. 2,

82.0, 80.2, 794 787 786 76. 8

64 8 153 ' % g 1! ) Ak dn By
31.3, 31.
16. 6, 14.

are attaciled = C=6 I: = éH_2CH3, Wis N(CHs);, Z=0H, and R,” = H.

To a solution of the title compound from Example 16 (150 mg, 0.16 mmol) in
ethanol(3 ml) was added 5 ml of SN HCI. The mixture was heated to 65°C and stirred for 2
20  hours. The reaction was qlienched with saturated NaHCO; (25 ml) and extracted with ethyl

acetate {25 ml). The extract was washed with brine and dried ove anhydrous Na;SO;. The
solvent was removed ir vacuo and the residue was purified by silica gel chromatography
(CH;Cl; : 2M ammonia in CH3OH/97:3) to give the title compound.
MS (ESI) m/z: 755 (M+H)".

25

Example 18
Compound of formulaI: A and B taken together with the carbon atom to which they are

attached = C=CH,, X and Y taken together with the carbon atom to which they are attached =
C=0, 1L = CH,CH;, W is N(CH3);, Z=0H and R,’ = H.
30 Step 18a: Compound of formula I: A and B taken together with the carbon atom to

which they are attached = C=CH,, X and Y taken together with the carbon atom to
which they are attached = C=0, 1. = CH,CH3, W is N(CH3),, Z = OH and R,’ = Ac.
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Step 15f: Conpound of fornmula I: A and B taken together with the carbon
atomto which they are attached = C=CH7, X and Y taken together wi thAphik2006
carbon atomto 10 which they are attached = C=O L = CH2CH, Wis N(CH3)7.

Z = 4-acetoxycladinose and R2' = Ac. 1, 4-bis(di phenyl phosphi no)butane (8.5
ng, 0.02 mWwopsepsbs Pd2(dba)3 (9.2 ng, 0.01 nmol) were a#d®aisesnsgssol ution
of the conpound of Step 15e (98.8 ng, 0.1 mmmol) in 2 mM anhydrous THE at

room t enper at ufg, somf‘onro@%lcbmﬁsguﬂ@afmebpsf\wsxmglé Ux oty 03GnHdNAt@s. The 15
sol vent was renoved in vacuo and the residue was used for next step

react i on Wi efigghanol waseddad2atmled IMECK Ehy mixiyre wagrefluxel fong hyurs andithen 15
Conmpound Qfy1chi®s %ﬁqelh%%ﬁuénﬁg@ﬁ %@ﬁﬁ&@%g hajidd o HRE16 BY RRMiAIPAM O

whi ch they are attac X and Y taken together with the carbon
atomto N@Handthe migtyregras egractedivath ethybaaeiatg (2% n(thm he oyganic pRESHYPE, Z =
4- acetoxy. f f O (87
ng, 0.581 ‘ﬁleﬁ%;;&%aggo%&ﬁ i Ozlivr?gﬁvaﬁeﬁmeu% ﬁd%gg Tfh E?&é&gourgmliaﬁg gf hﬁgent was
renoved i gel viromatognaphyt (ﬂl@tan%aCanee ina k) tp give thedidlelrgmeounidd480 mg)l chr omat ogr aphy

(CH2C 2 ni 97:3) to give the title compound (70 25 np).
M5 (ESI) %%3455@ %@?WWBG NMR(100 MHz, CDCl 3): 8 219.1, 17601,
170. 8, 14Y03NMRZEONHLZDCL): 88163, rﬂ9021707181318 127.1999.4,812, 7978 797 73.0,

72.3, 71.] 6 9, 40.6,
30,2, 38 53825156824, 705 Es. S3e.dopio R ac50457. A, Pt s 15 e,
12.6,18. 723.801682143,40n1 19.£086, W3,03/80863166.0P(T7,0303/ 14914 Exanpl e 16
Conpound of forrruI%F(I:: A and B talken togéat her vmth the carbon atomto whi ch

they are att ax¥ed

carbon at om t Gyt théy drd %@rchéf :QCQCH?@@ Y‘taﬁ‘erQogéther “ﬂﬂ tﬁ‘&arﬁ%'aﬁmNoCHH) Z, Z=

4-acet oxycl adinose_ and
which they are attached = C=0, L = CH,CHs, W is N(CH3),, Z=0H and Ry’ = H.

The title compound is prepared by refluxing the compound from Step 18a in methanol

15  according to the procedure described in Example 1 (Step Lc).

Example 19
Compound of formula IV: A and B taken together with the carbon atom to which they are
aftached = C=CH>-phenyl, Q = OH, R,’ = H, and R;” = Ac.

20 Step 19a: t-BuQC(OYOCH,C(OYCH-OC(O)OtBu
To a solution of 1,3-dihydroxyacetone dimer (36.03 g, 0.20 mol} and DMAP (1.22 g,

10.0 mmol) in dichloromethane (80 mL}) and pyridine (97.0 mL., 1.20 mol) was added a
solution of di-terr-butyl dicarbonate (200.0 g, 0.92 mol} in dichloromethane (40 mL) viaa
dropping funnel over 3 hours at room temperature. After stirring at room temperature for 15
25  hours, the reaction mixture was condensed in vacuo. ’_I‘he residue was diluted with .
hexane:diethyl ether/1:1 and washed with saturated aqueous CuSOj, water and brine. The
organic phase was dried over Na;SO, and the solvent was removed in vacuo. The residue was
purified by silica gel chromatography (hexane:ethyl acetate/95:5~85:15) to give the title
compound (45.0 g, 39% yield).
30  BC-NMR (125 MHz, CDCly): § 198.5, 152.6, 83.5, 68.5, 27.6.
Step 19b: Compound of formula 1-3 of Scheme 1: R = Phenyl and R;,= -Butyl.

A suspension of benzyltriphenylphosphonium bromide (520 mg, 1.20 mmol) in THF
(5.0 mL) was treated with n-butyl lithium (1.6 M in hexane, 0.81 mL, 1.30 mmol) at-78 °C
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5 To a solution of the title conmpound from Exanple 15 (992 ng, 1.2 nmol),

3- bronoquinoline (340 I, 2.5 nmol) and triethyl amine (836 |, 6 nmot Aprih20006
acetoitrile (12 mM) was added P(o-Tol)3 (146 ng, 0.48 mmol) and pal | adi um
acetate (54 ng, 0.24 mol) at room tenperature. The m xture was degassed
and heat ed W@0B0®&6and stirred for 16 hours. The m xturePeEBSKdilkuted wth
ethyl acetate (50 m) and washed with NaHCO3 (60 ml x 2) and 10 brine (60

m). The @eér\ﬁ% elith r's@;mg e nlxHROME vAHed daameébqu HORSbeRE hkbiegorY
silica ge mat og rag (CH2C12 : 2M ammoni a in CH30H to give the
te

t itle combtherdmpimdfrm ml%& Come( M-rymel) iETHRIRE mI) v Cb:@' md® & fornul a

l: A and 5899 t attached
= CCH ql}:}ai ng%kﬁ&b I;?%g{w%ﬁ %gwq%%g%ﬁeﬁogémp ltl% Wedq gfé% ﬁ ia;({rom to which
they ar anethtraléﬁwdrsbefoﬁ(:paﬂmon (@hyl@ettatp\and waleiH He orgaic-phayd, wagwpsiRd' = H. To

a sol ytioqn,of .1h | r pgol ) in

et han I(fltr?l\yatér G cf’%l‘hgn%%n’cgﬂégggﬂ %S%%age%aééﬁ\%& djug to 6)5C and

stirred fporifiéd by2dlidagel chrorifhegraphy dhaxeme:GH g lrénoeed the tite ®atpuurai(éﬁ[3 NaHCO3

(25 m) and ﬁ taeﬁ ted with ethyl acetate (25 m). The extract was washed

with brif&4d ed ove anhydrous Na2SO4 The solvent was renoved in vacuo

and t he r'ésmMg (%Whrﬂ:]b@l@ﬁﬁb% $j 1530a135el, 1806030180 8aH h98.2,(1CHBE20, 2M

anmonia in %to give the title conmpound. M5 (ESI) niz: 755

(MFH) " . 2359E§%#rﬁ2e7 % Gdrpound of formula I: A and B taken together with

the ggrbon atg T w1thlﬂarBﬂrb\6nfaﬁJﬁﬁd& t oget her
. L = CHZCH}Wl S

N(CH3),. Z = ? FepmiAs-1: A and B

t aken toget her t Hendl). HRGH C=CH2. X

and Y taken to%}gatdhtgrre to\?\nﬁpmﬁ&ggaggr&g%l\é glta%ér{r\% gdistn{*glegs@ (ﬁi are ﬁl??%ng hed =

C=0, L =Tfom BB 190258 my( &9 ypmol)z1 *b@(dldmylmosphmmumwﬂ 29801122006 WO
03/ 09546%?@&g§%{$§e%%ﬁm1&a§aa& di'%dn%uﬂf(si §reCOIP MR iR frF GRiRl) of

Exanpl e
15

was degassed and heated to and kept at 75 °C for 15 hours before evaporation. The residue
was purified by silica gel chromatography (hexane:acetone/4:1~1.5:1) to give the title
compound as a 2.6:1 isomeric mixture (330 mg, 55% yield).

MS (ESI) m/z: 1003 (M+H)".

Step 19d: Compound of formula IV: A and B taken together with the carbon atom to
20 which they aré attached = C=CH,-phenyl. Q =OH. R’ = H. and R;” = Ac

The title compound was prepared by refluxing the compound from Step 19¢ in
methanol according to the procedure described in Example 1 (Step 1c).
MS (ESI) m/z: 919 (M+H)".

25 Example 20
Compound of formula V: A and B taken together with the carbon atom to whmh they are
attached are C=CH-phenyl. Q = Ac,and R,” = H.
Step 20a: Compound of formula V: A and B taken together with the carbon atom to
which they are attached are C=CH-phenyl, Q = H, and R’ = Ac.
30 A solution of the compound of Example 19 (0.30 mmol) in methanol (5.0 mL) was
treated with titanium{III) chloride (20% in 3% HCI, 0.77 mL) for 2 hours at room

temperature then for 1 hour at 50 °C before partition (CH,Cl; and aqueous saturated

NaHCO;). The aqueous solution was extracted with CH;Clz. The combined extracts were
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m of ethanol was added 25 m of 1M HCI. The m xture was refluxed for 2
hours and then cooled to roomtenperature. The pH of the mi xture wekApril 2006
adjusted to pH=10 by addition of 2M NaOH and the m xture was extracted
with ethyl acetate (25 m x 3). The organic phases were 5 dried over Na2SO4
and the solw@ni%&s renoved in vacuo. The residue was pulCctiuse/ig4silica
gel chromat ography (hexanes:acetone / 1:1) to give the title conpound (480
9). | VB, (b kbR 4y Aed QPSR ANBAb AR oMo GRS TN puigBd fy 3, 1750,
170.1, 141.8, 122. ., 2.1, 71.7,
68.8, 65.%licags! @rowprGCEaCMQMNTMm McOE@8@~938)@glmhanﬂ%@nmoundlo 23.0,
21.6, 21. 2 8, 14.3, 13.0, 11.7, 7.9. Step 18b.
Conpound% 4fléﬁsﬁlun?&qw§mﬁé§0§"§1 kglr‘leilcﬁ}oget her with the carbon atomto

whi ch t heMS4E®]) avs: 306h@d+H)'C=CHG X and Y taken together with the carbon

o e S, O SEUBAEC bfr HR e

0 ' fad i n Exarrplel(Step
LS? bon at om ?wﬁ@ﬁ"? Regompata oﬁ%t%%@a&@wa%ffﬁﬁﬁyf ReR . '

and R4" awhareai2d wih efetthdaning (BOUC, QF Omirksh) in@h@ﬁp%lﬁ@lﬂbm;ﬂ[qoasmmlon of
1, 3-di hydroxyacet one di ne an 10.0
mol ) i n A EF’@?FéWFPafﬁél?Wrﬂf’fmsgwpﬁ’gﬂ'?‘a?ﬂﬁ‘é}f(‘@% Ingvagypo tolgl‘ff‘dh?r%% was added
a sojut i Qpehingdi -t en-butyl Bicarbonate (200.0 g, 0.92 nol) in

di chl oro%fgg&gﬂg%{r}_& I\ﬁ]a a dropping funnel over: 3 hours at room

t enper at tHhg at roomtenperature for 15 25 hours, the
reaction m xt s WBCEARIRTSEHmhila YARYA) BTAGHIGSIRHSiIIBR i@ i ¢ h
hexane: di et hyl[™ et nerll T and wasned W|tn saturate acit;eous CuSO4, wat er and
brine. The orhighitt Qatts ‘ AGCN e e solvent was renoved
in vacuo. The | I

(hexane: et hyl %%E%lﬂ%ﬂ@ﬁ%ﬁ%%eh%g f‘**“‘&ﬁ‘ Bl F?’?P“@f%&,‘%@%ﬁ%ﬁﬂﬁ%m %, 39%
yi el dbs, %cmﬁlﬁgmmepmgﬁium-de,scrmmﬁxa@lcmgt@,10152. 6, 83.5, 68.5, 27.6. Step
19b: Conpound of formula 1-3 of Schene 1: R = Phenyl and R 11= t-Butyl. A
suspensi on of benzyltri phenyl phosphoni um brom de (520 ng, 1.20 mml) in THE
(5.0 mL) was treated with n-butyl Example®l(1.6 Min hexane, 0.81 ni, 1.30

mol ) at Cglgno%nd of formula I: A and B taken together with the carbon atom to which they are

attached = C=0. X and Y taken together with the carbon atom to which they are attached

20 =C=NAc.L = CH,CH;, W is N(CH;),, Z = OCH,CH=CH(guinolin-3-yl), and Ry’ = H.
Step 21a: Compound of formula I: A and B taken together with the carbon atom to
which they are attached = C=0, X and Y taken together with the carbon atom to

which they are attached = C=NH, L. = CH,CH,, W is N(CH3),, Z =
OCH,CH=CH(quinolin-3-y) and R,’ = H
25 A solution of the title compound from Example 3 (0.3g, 0.8 mmol) in methano] (5 ml)

and dichloromethane (5 ml) was cooled to =78°C and ozone was bubbled through the reaction
until the solution became light blue. Then nitrogen was bubbled through the reaction mixture
to remove excess ozone and triphenyl phosphine (1.0g, 3.8 mmol) was added. The solution
was allowed to warm to room temperature over 1 hour. The solvent was evaporated and the
30  residue was dissolved in 20 ml of THF and refluxed overnight. The solvent was removed
under vacuum and the residue was purified by flash chromatography (8i0;, CHzCly:2M
ammonia in methanol = 95 : 5) to give the title compound (0.33g, 66%)
MS (ESI) m/z 629.2 (M+H)*
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70 4 April 2006 WO 03/095466 PCT/ US03/ 14914 under nitrogen with stirring.
The m xture was warned to -15 C over 1 hour before a solution of theApril2006
conmpound from Step 19a (290 ng, 1.0 nmol) in THF (2.5 nlL) was charged at

-70 C. The reaction m xture was warned to roomtenperature over 1 hour and

| eft stirriwgodesd4e6anot her 14 hours before partition (etpgt/vasatase and

wat er). The organi c phase was washed 5 with water, brine and dried over
Na2SOt. The sqipenh, MhndiH@BORhAST: @Dmtmkéﬁ%h&h@m&he Qidnfatglidy silica
gel chromat ography € ane. : to grve the t1tle conpound (253 rrg,
70% yi el d) . 1uhichivkey arositaghed = CEQ f, takep topethgmmwitipthe ¢ 9 6, 130.4
1265, 128.2, g2t e 2 ched&l W &iACHGéH w A A7z Sothaten 19c.
Conmpound of f ?1 € carpon omto

whi ch t hey ar dcat t ached = C—CH phenyl OAC R' = Ac, and R4" = Ac. A
m xt ure of Ery - ONY.C

cono u5‘r31 q from 25% %de@@é%é@h@@%a@%ﬁ?cﬁ%@?s%m dfg% c'mmnd fg‘cnr?

1, 4- bi s( dgpnziay0. Blgo&[ilmrmi) hldttaﬂbyléxﬁihcmml 0 thzhol)rimdichlproamethane (10 ml).

15 vas doReBhon R SRR chiaricebeat el Ty b a6 > © ™

?\éapor at i dishlordin€thiire%ind w@shed@sthputuiatddaddibg tiéakbonste gbdloa hﬂ)mmabﬁgas aphy

exane: ne ive the t] 0 | sonmeric
it are (A3 rgretasApa e ey Ryt it 45 PR e K@t bt npound
of  f oroMulBhe lrdéidud waib guifiddbyeilich ggehRedatoprdphy (HiRarfedakthedt 1910 §i0e the@itahi ch
they are attached = C=CH, -phenyl, 0 = OH, R2' = Hand R4" = Ac. The title
conmpound SYEECHIYLS 8d by refl uxing the conpound from Step 19¢ in met hanol
accordi ng\/fg@gg,Im,/ﬁarypganL‘,.g)*descrl bed in Exanple 1 (Step 1c). MS (ESI) nl z:
919 (M+H)'. 25 Exanpl e 20 ound of forrrul aV: A and B taken toget her
with the car b&iplekan HEEL: gy g efcingethe withthegarboratom to g = Ac,

and R, = H Stgpnifd aré%uﬁemndcqf) i@ﬁmltace%{mg&hmtﬁhs 84&86}1 dtoges her with
the carbon atomtio which they are attached are C=CHphenyl, 0 = H and R2
= Ac.15 which they are attached = C=NAc¢. L = CH,CH3, 7 OCH;CH—CHggumolm-S-y!

and Ry’ = Ac.

A mixture of the compound from Step 21b (55 mg, 0.08 mmoi), 3-(z-butoxycarboxy)-
3-(3-quinolinyl}-1-propene {60 mg, 0.21 mmol), and 1,4-bis(diphenylphosphino)-butane (10
mg, 0.02 mmol) was dissolved in freshly distilled THF (5.0 ml). To the solution was added

20  Pdy(dba)s (12 mg, 0.01 mmol). The reaction mixture was heated to refiux slowly. After
refluxing for 14 hours, the reaction was worked up as described in Step 1b of Example 1 and
the solid residue was purified by silica gel chromatography (acetone : hexane/1:1) to give the
title compound (27 mg).

MS (ESI) m/z 880.3 (M+H)".

25 Step 21d: Compound of formula I: A and B taken together with the carbon atom to

which they are attached = C=0, X and Y taken together with the carbon atom to

which they are attached = C=NAc, L = CH.CH;, Z = OCH,CH=CH(quinolin-3-yl)
andR,’ = H.

The title compound was prepared by refluxing the compound from Step 21¢ in
30 methanol according to the procedure described in Step 1c of Example 1.
MS (ESI) m/z 838.2 (M+H)".
Selected °C NMR: 8 206.0, 184.7, 176.2, 176.1, 149.1, 147.8, 133.0, 129.7, 129.6, 129.5,

128.2, 128.1, 127.8, 127 .4, 101.1.
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30 A solution of the compound of Exanple 19 (0.30 nmml) in nethanol (5.0

m) was treated with titaniun{l1l) chloride (20%in 3% HCl, 0.77 nlj Apeil 20006
hours at room tenperature then for. 1 hour at 50 C before partition (CH2C12
and aqueous saturated NaHCO3). The aqueous sol ution was extracted with
CH2Cl 2. Thewoostisssed extracts were 71 4 April 2006 WO 03p09D46a4914

PCT/ US03/ 14914 washed with brine and dried over Na2504. After evaporation,
the residue was purified by silica gel chromatography (CH2Cl12:2 M NH3 in
McOH/ 98:2-93:7) to give the title conmpound as a 4:1 isoneric mxture (105
my, 50%yield). Ms (ESI) mz: 703 Ewample225 step 20b: Conpound of formula

Vi A and 8 {CnikheYy ke attached
are C=CH y X ] = SO . € 1corrpoutctd from Step

Lemmerst o %WW%N 3o ténmucog giy room
enper at ‘ =t a I t gi ve the

title 10 conpduepd2

V. A and B takehn to eteattacl‘{‘éth héﬂgg Eﬁ' qrrk ngtal ch tgleywahﬁl attached
are C=CH phenﬁiﬁf—%ﬁ&cﬁm?—gﬁat— by
refl uxing the cﬁﬁbgmmﬂnﬁommmtlﬁt@m K@bhednren®tNian @l = CHECHC 09 rm(@iﬂ?_@_he

pr ocedur e des&EE beg _gianpl e 1 (Step Ic). Exanple 21 Conpound of formula

I: A and B ta = With the carbon atomto which they are attached

= C=Q0 X and Yrotaadshifioh 00@E bfipadhd bf fohfuls &y Hand Biakeh togethb Wikh thbeyrbar e
at tached 20 =C=NA

OCH, CH=CH(9 F%Yﬂ“ﬂ‘ﬁ@y 9te)atta°otﬁ§'+ arg§i= Cﬁz# @ﬁ%&&geww%m cgbor YpmiPa 1: A

and B t akemictt @nﬁihﬂé@&adﬂed fte OR8] AGaL. BOH AR WHON(CHY) S 7 2 OHYardFe, Atached =
C=0. X and Y taken together with the carbon atomto which theé are
at t ached & O@anpaol) fn & mgﬂﬁmi@usw tareppstyreneL0. 1ymly 1 mmab e fet h(2§0yl) and

R7=H. 2%@ 155)&%1)%%&&1& rhérh tefnpe RO URd ofi X0 5 AL & dPrikfy Aha 0- 8 MOI)

i n met han
15 catalyuc amount of dihydrogen dichlorobis(di-tert-butylphosphinito-kP)palladate(IT) (POPd

from Combiphos catalysts, Inc.) was added. The reaction mixture was heated to 100°C in a
sealed tube for 48 hours. Ethyl acetate (50 mL) was added and the solution was washed 3
times with aqueous NaHCOs. The organic layer was dried over anhydrous Na,SO,. The
solvent was cvaporated under vacuum and the residue was purified by flash chromatography
20  (SiO,, acetone:hexanes/1:1) to provide the title compound.
MS (EST) m/z 813 (M+H)*
Step 22b. Compound of formula I: A and B taken together with the carbon atom to
which they are attached are C=CHCH=CH-phenyl, X and Y taken together with the

carbon atom to which they are attached are C=NAc, L = CH,CHs3, W is N(CH3),, Z =
25 ~ OC(0)CH,(2-pyridyl) and R, = Ac.

Into a solution of 2-pyridylacetic acid (85.4 mg, 0.48mmol) in CH>Cly(1 ml) was
added EtsN (140 ul) at room temperature. Then trimethyl acetic chloride (60 pl, 0.48mmol)
was added to the suspension at 0°C. After stirring at 0°C for 30 mins, a solution of the
compound from Step 22b (100 mg, 0.12 mmol) in CH>Clx(1 ml) in pyridine (100 ul) was

30 added at 0°C. The reaction mixture was warmed up to room temperature and stirred for
overnight. The mixture was treated with saturated NaHCO3, extracted with ethyl acetate and

washed with brine. The organic phase was dried over sodium sulfate and the solvent was
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and di chl oronet hane (5 m) was cooled to -78C and ozone was bubbl ed t hrough
the reaction wuntil the solution becanme |ight blue. Then nitrogen wa$April 2006
bubbl ed through the reaction mxture to renove excess ozone and tri phenyl
phosphine (1.0g, 3.8 mmol) was added. The solution was allowed to warmto
room t enpensoo¥@sadser 1 hour. The sol vent was evapor at edrendsdzhes80 resi due
was dissolved in 20 mM of THE and refl uxed overni ght. The sol vent . was
removed uRdeLy M%&Wﬁé‘&u&eﬂ‘ém&@c%ﬂgﬁﬂﬂ@ﬁbﬁ&dﬂd Gorodrhgdgh chromat ogr aphy
(S 2, CH2C12:2M ammonia I n nethan =95 : 5) to give the title conmpound
(0.33g, o66G%etopblexEB| Iy iy give 2. titleciunpfund 785 Mg)Aprll 2006 WD 03/ 095466
PCT/ US03/ npound of forrmula I: A and B taken together with
t he car bo]rltﬂ"z(#(gdlr’)nﬁi/gI%?’\/\/iligI El?ohey are attached = C—O X and Y taken toget her
W th the car bdtem22ent i hela 1ok endi tekemtog (i |

N( CH, OH an = , ride< (0. b2 | was added
to & sbl uti on DR b F B e Vil TR
triethylam ne cafbod atim to&lﬁbhth@i@gnttnchhd@ht@h@ﬁnﬁt, AGHBCH] W id N(CH;}kh2& =r eact i on
m xture was st ure for 4 hours, diluted with 100 nil
of dichl orone gicam: esh +tHr-sat urat ed sodi um bi carbonate (3x100 m)
and brine (100rhemilt1): co;ﬁi&&nﬂmmhgpw@hﬁ@aremg shlifing the@d@po@dionissp bitaine and

t he sol vent was removed in vacua. 10 The residue was purified by silica gel
chr ormat ogPEHARP E’YFé&‘ﬁ'Ffes/ acetone: 1:15 to give the title conpound (0.2 g).
MS (ESh) WISAESH I3z BoOMny". Step 21c. Conpound of fornmula I: A and B taken
together with the carbon atomto which they are attached = C=O X and Y

t aken toget her with the carbon atomto 15 which they are attached =
C--NAc, L CHCH , Z = OCH, H=CH( qExampte233-yl) and Rs' = Ac. A m xture of

t he corrpound from St ep 21b (55 ng, 0.0 I) 3-(t-but oxxcar boxy) -
3- (13- qui NePHpg ospla :{comppunchaf fopnula I: Aend\B takenfogether wit thecarbon

1, 4- bi s( d&t&'ﬂ%‘%@ﬂmf&{é‘a@&cﬁﬁmﬁé@cH@m\@ }@%mni’"tlikén Wesndivagahyed in
freshly distiTTed THE(5_0 ‘ To t he sol utlon was added 20 PdZ(dba)3 (12

ng, 0191 eapgmatonTiosviie F &=INAS e H oW AsN(G ISaZ—fﬂMy After

OC(0YCH,(3-pyridyl) and R, = H.
Step 23a. Compound of formula I: Compound of formula I: A and B taken together
with the carbon atom to which they are attached = C=CHCH=CH-phenyl., X and Y
taken together with the carbon atom to which they are attached = C=NAc¢, L =
20 CH,CHa, W_is N(CH;),, Z = OC(Q)CH,(3-pyridyl) and Ry = Ac.
The title compound (59 mg) was prepared with the title compound from step 22a and

3-pyridylacetic acid according to the procedure described in Step22 Step 1c).
MS (ESI) m/z: 932 (M+H)".
Step 23c. Compound of formula I: A and B taken together with the carbon atom to

25 which they are attached = C=CHCH=CH-phenyl, X and Y taken together with the
carbon atom to which they are attached = C=NAc, L = CH,CH,, W is N(CH3);. Z =

OC(OYCHy(3-pyridyl) and R, = H
The title compound (52 mg) was prepared by stirring the compound from Step 23b in

methanol for overnight.
36 MS (BSI) miz: 890 (M+H)".
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refluxing for 14 hours, the reaction was worked up as described in Step Ib
of Exanple 1 and the solid residue was purified by silica gel 4 April 2006
chromat ography (acetone : hexane/l:1) to give the title conpound (27 ng).
M5 (ESI) mlz 880.3 (MrtH)+. 25 Step 21d: Conpound of fornula I: A and B

t aken t ogetw@ps/s4sh t he carbon atomto which they are arCrubBd4sa4 C=0 X

and Y taken together with the carbon atomto which they are attached =
C=NAc. L = CHZCH3. Z = OCHZCH:CI-I(qE'kmbiquS yl) and R' = H The title
conpound was prepared b refl uxi ng e corrpound from Ste - 21c in 30

met hanol i oftformuls anchB sakom together POIS; yhigh they avepl e 1. MBS

(ESI) _'
149.1, 1

'=Hanpl e 22 Conpound of

formia I A g;tg@_;%@t@&;amﬂ tte%tttﬁmﬁc@tpg% 0808 0 b2 EfobEY 3T e

attached = C=
whi ch they 5 which thtytaeitached =G, Ql= OHCHRIR3= RVSLEﬂN( CH3),, Z =

O-b I = H. S f A k
Cogether wi ¢ hiTRE QAPEbY R SPeP™ T ShBrney Srablrrdin g apdims hF e
C=CHCH= Cl'rhqlli’tﬁllydvas addad i OYI(1 3kiag) G25gRhbI at 10 Aﬂer&ﬁmngGMM1@t mmntmtuml c h

age%a;es‘%‘t ﬁg"b‘ﬁ eﬁﬁ&&@ﬁp@ﬁn‘&a‘q’%ﬁz‘fm #ﬁHr%te‘iNHAgafﬁébghet Zﬁﬁ’ﬁrﬁ%ﬁet her wi f\h

the ciar quaseawtaa it o v NS O By saveart ahd embed iahecuo e iiRe thX tAladontpdumbden
together with the carbon atomto which they are attached are C=NAc, L =

cHocH3, W) N(CH3)2, Z=OH and R2 = Ac (0.5 g, 0.7 nmol) in 8 nl

anhydr ousvWEST) fnfz: Bo@styT ene (0.15 m, 1.2 mol) and K2C03 (200 ng, 1.5

mmol ) were added at roomte erature The m xture was degassed briefly and
a 15 catal yti SleR * gl lV: A and B taken together with the carbon atom to

di chl or obi s(dmtcﬁrtﬁabdﬂéyta@ttsa&w&m; orkBhpalnki®Jat 8 lahd REPORD  from Conbi phos

catallysts Inc.) was added. The reaction m xture was heated to 100Cin a
5 Into a solution of the compound from step 24a (1g, 1.25 mmol} in 2.5 ml CHCl, was

added Ac;O (240 ul, 2.5 mmol) and DIEA(870 ul, 5 mmol) at room temperature. After
stirring for 1 hour the mixture was diluted with ethyl acetate, and washed with saturated
NaHCOs and brine. The organic phase was dried over Na;SOs, and the solvent removed in
vacuo to give the crude title compound (1.2 g).
20 MS (BSI) m/z: 885 (M-+H)".
Step 24¢. Compound of formulaI: A and B taken together with the carbon atom to
which they are attached = C=CH>, X and Y taken together with the carbon atom to
which they are attached = C=NOAc, I = CH,CHs, W is N(CH3),. Z = 4-oxocladinose
andR, = Ac.
25 Into a solution of the crude compound from step 24b in 7 ml of CH,Cl; was added
DMSO (1.3 mt, 18.75 mmol) and EDC-HCI (i.2 g, 6.25 mmol) at 0°C. Then‘Py—TFA (12 g, '
6.25 mmol) was added at 0°C. The mixture was warmed to room temperature and stirred
overnight. The mixture was diluted with ethy] acetate, and washed with saturated NaHCO;
and brine. The organic phase was dried over NazSOy, the solvent removed in vacuo and the
30  solid residue was putified by silica gel chromatography (acetone : hexane/1:1) to give the title
compound (890 mg).
MS (ESI) m/z: 883 (M+H)".
Step 24d. Compound of formulaI: A and B taken together with the carbon atom to
which they are attached = C=CH,, X and Y taken together with the carbon atom to
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seal ed tube for 48 hours. Ethyl acetate (50 nL) was added and the sol ution
was washed 3 tinmes with aqueous NaHCO3. The organic | ayer was dri edd dped 2006
anhydrous Na2SO4. The solvent was evaporated under vacuum and the residue
was purified by flash chromat ography 20 (Si @2, acetone: hexanes/1:1) to
provi de t havepyasas6gonpound. M5 (ESI) mlz 813 (M+-H) + St epCcPRBes/1@mpound of
formula I: A and B taken together with the carbon atomto which they are
attached are GafiiCheyGlre RRRAYd = CXNM] LY mm Wﬂbﬁglz,ﬁéh-&wadnﬁb@é bon at om
to which they are .attached are C=NAc, = Wis N(CH3)2 25

OC( O CH2( 2- py&@éﬁﬁ}Jaﬂd R2. Ac. Into a solutlon of 2-pyridylacetic acid
(85.4 gy, O. 48@§maaonlo?tr@ld8ﬁia3ﬁxﬂa ffin st 94c @d nEi %Nm(e%%l |\»)as Rdardd@pm
tenperature. Then trineth acetic chlorid 0 ) was added to
t he suspetstder 48thopws; Thersp renrsqurrmw@dat vage mslrth@,@mﬁoprad was E‘Elf@flpbn of the
conmpoud di ne (100
) s 30 L oG C Ol N i, MBI e R 1 D

tenperat uZ@med stirred for overnight. The mixture was treated mnth
saturatedw§QE§x%,. with ethyl acetate and washed with brine. The
or gani ¢ phasée 513??Qg$0 er sodiumsulfate and the solvent was 74 4 Apri
2006 WO 03/ 095466 PCT/ US03/ 14914 renoved in vacuo. The crude residue was
purified by colum chromatography gAc Hexane 1:1) to give the title
conmpound (83 ng). M5 (ESI) nfz: 93Z (1 . Step 22c. Compound of formula
. A Hhd ®rhgdoad of @ggmlhgr A\mﬂB thkes t@thlaomtlathammbm atbmwh whiich ey wrear e
attached ] X.an ] ooether M, Aon at om
tOVVthh % ; Aar I ,_\ _;__;___‘_,_ 0 t | M\ A

OC( O) CH, (Q_mﬂl Ij»eIOH,a:mﬂ ‘R&N(CH{)@ZH 4-bﬁzrﬁélmiﬁabsednd R;L—rm) was prepared by

stirring the mpound from St e Vv, (ESI)
mz: 890 (M- “”ESL%llél of thec ‘t%%ﬁﬁ‘iﬁamgfepfg% p?e&@f,@ d”é?“‘f"é’})nul al: A
and B takar zﬂqgetPHeH Wiistallddd 18, NGH-BIU (140 mg, 1.9 mmol) at room temperature

15 followed by the addition of Et;N (260 ul, 1.9 mmol). The mixture was stirred at room

temperature for 2 hours and heated at 45°C for 20 minutes. Then acetic acid (108 ul) was

added and the mixture heated at 40°C overnight. Another 70 mg of H,NOH-HC] was added

and the mixture heated at 45°C for 6 hourrs. The mixture was diluted with ethyl acetate, and

washed with saturated NaHCOj; and brine. The organic phase was dried over Na;SOy, the
20 solvent removed in vacuo and the solid residue was purified by silica gel chromatography

(CHCl,: 2M ammonia in MeOH/97:3) to give the title compound (400 mg).

MS (ESI) m/z: 814 (M+H)".

Example 26
25 Compound of formula IV: A and B taken together with the carbon atom to which they are

attached are C=CH,, Q=OH. andRy =R,"=H
A solution of the compound from Step 24b of example 24 (50 mg) in 2 ml methanol

was heated at room temperature for 48 hours. The solvent was removed in vacuo and the

compound was purified by column chromatography (CH2Cl,: 2M ammonia in MeOH/97:4)
30 to give the title compound (23 mg).

MS (ESI) m/z: 801 (M+H)",
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atomto which they are attached = C=CHCHCH phenyl, X and Y taken together
with the 15 carbon atomto which they are attached = C=NAc, L = CH2CApril Y006
is N(CH3)7. Z = OC(OCH2(3-pyridyl) and R, = H Step 23a. Conmpound of
formula I: Conpound of forrmula I: A and B taken together wth the carbon
atomto whiveboyiegdgsare attached = C=CHCH=CH phenyl, X an®ECWusiaka#s toget her
with the carbon atomto which they are attached = C=NAc, L = 20 CH2CH , W

is N(CMq, Z = O[O CH2(3-pyridyl) gaampRa7= Ac. The title conmpound (59 ng)
4 iR

was prepared with the title corrpou rom ste 22a and 3- pyrldyl acetic
aci d accdeempaynd of foaula LoEempg bioamulp by B $3KRT ber wigh the KEbEIES) ) mz:
932 (MrH) p1om w &R l??h‘é @dco_fcﬁ m@,ﬁ{ﬂ > ken together with
t he car boanorg om 3 ey are RtH&CH— phenyl X and Y
t aken t oget heriStap 7- of hA & aken toke : pilocim L

CH2GH,, Wi ) ) SH2 Thetltle
conpouq:d (52%«/ %égattach&p( 8—1’ _KLmStep 23b in

met hanol for cvmixtirglof the 3Gmpdund ESin)Step 2 of %Qﬁ&n()]b’lﬁl-ﬂ)ﬂo mg,BJ 141 mqnbl) lan006 WO

03/ 09546 03/.14914 24 Co and B taken
oot her N THOPE BATIAT ZARD L AR Ot P s SR o Lot a0 v
taken t ogfet dstermm(xtblbeﬁok’eem&aylb@dadeﬁ(omlnvgm Wml ebindlheys altel. aAftead B @dnmes thisNOH, L
= CH2CH3. Wi cl adi nose a ‘.= H 5 St )
Conpound BRFGFAAANHR YA S0 | PSRBT BRLeerea Mt PeHEcSe o B 0 ¢ o

whi chigt hesktradtewade idaied 6¢br NatStiand thOsalvédtwaditeholed # vE&io to Zhle the drideitla

- solution of the corrpound fromStep 22b of exanple 22 (1g, 1.07 mmol) in 5
m netheﬁ?B’ip‘)WQs( %ﬂ%d Li OH(150 ngy, 6.25 nmol) at rt. After stirring for
over ni ghtmps ESIyY: goe ey, di | uted W t h ethyl acetate, and washed with

sat ur at ed NH4C and br i ne. The organi
Step 27b. Compound of formula IV: A and B taken together with the carbon atom to

which they are attached=C=CH,, Q=0CH;3,. Ry’ =H.and R’ =H

15 The title compound (40 mg) was prepared by stirring the compound from Step 27a
(80 mg) in methanol at room temperature for 16 hours and refluxing for 2 hours according to
the procedure described in Example 1 (Step 1c).

MS (EST) m/z: 857 (M+H)".

20 Although the invention has been described in detail 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 within the spirit

of the invention and the scope of the appended claims,

25

78




10" phase was dried over Na2SO4, the solvent was renoved in vacuo to give
the title conpound (0.99). M5 (ESI) niz: 800 (MtH)', Step 24b. Conpb4peil 2606
formula I'V: A and B taken together with the carbon atomto which they are
attached = CCCH2, 0 = OAc, and R, = Ac, and R 4'= H 15 Into a solution of
the conpound fromstep 24a (1g, 1.25 mol) in 2.5 M CH2Cl 2 was added Ac20
(240 ul, 2.5 mmol) and DI EA(870 ul, 5 mml) at roomtenperature. After
stirring for 1 hour the mxture was diluted with ethyl acefplep@nd washed
with saturated NaHCO3 and brine. The organi c phase was dried over Na2SO4,
and the solvent renoved in vacuo to give the crude title conpound (1.2 Q).
20 M5 (ESI) mz: 885 (M+H)'. Step 24c. Conpound of formula |I: A and B taken
t oget her w WHATE @AayIMER I8t omto which they are attached = C=CH2, X and Y
taken together with the carbon atomto which they are attached = C=NOAc. L
= CH CH3. Wis N(CH3j,, Z = 4-oxocladinose and R' = Ac. 25 Into a :
sol ution of tHe Afagpaundatprsentad by fhofiarwtlep 24b in 7 M of CH2Cl2 was added
DMSO (1.3 m, 18.75 mmol) and EDCG-HCL (1.2 g, 6.25 mml) at 0C. Then Py-TFA
(1.2 g, 6.25 mol) was added at OC. The m xture was warmed to room
tenperature and stirred overnight.XThe m xfPurfg was diluted with ethyl
acetate, and washed with saturated” rine. The organi c phase was
dried over Na2SO4, the solvent renoved ¥h vaguo |and the 30 solid residue
was purified by silica gel chr t |0 . hexane/1:1) to give
the title conpound (890 ng). . 883 (MtH) +. Step 24d. Conpound
of fornula I: A and B taken togetheg, the carbon atomto which they
are attached = C=CH2. X and Y taken twggerher with the carbon atomto 76 4
April 2006 WO 03/095466 PCT/US03/14914 which they are attached = C=NOH, L =
CHCH,, Wis N(CH3)7, Z = 4-oxocladinose and R2 = H A solution of the
conpound from Step 24c (50 ng) in 2 nl r(rgt hanol was heated at

10 as well as its pharmaceutically acceptable salts, esters and prodrugs,
wherein

A is selected from:
a) -0OH;
b} -OR,, where R, is a hydroxy protecting group;
15 ¢) -Ry, where R; is independently selected from:
(1) aryk;
(2) substituted aryl;
{3) heteroaryl; and
(4) substituted heteroaryl;
20 d) -OR;, where R, is as previously defined;
€) -Ry, where Ry is selected from:
(1) hydrogen;
(2) halogen;
(3) Ci-Cyz alkyl optionally containing 0, 1, 2, or 3 heteroatoms selected from 0,8
25 | or N, optionally substituted with one or more substituents selected from

halogen, aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
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55C for 48 hours. The solvent was renpved in vacuo and the conpound was
purified by 5 colunmm chromatography (CH2Cl 2: 2M anmoni a in McOH 97: 3 Apoil 2006
give the title compound (20 ng). MsS (ESI) mlz: 799 (MtH)'. Exanple 25 10
Compound of formula I: A and B taken together with the carbon atomto which
they are attached = C=CH2, X and Y taken together with the carbon atomto
which they are attached = C=NOH. L = CH, CH, Wis N(CH3")2, Z =

4- oxi mecl adi nose and R? = H Into a solution of the compoygg. gk gf\lgt_l_ep 24c
of Exanple 24 (840 ng, 0.95 mmol) . in 4 M of 2-PrOH was added HCI

(140 my, 1.9 mmol) erature, 15 followed by the addition of Et3N
(260 ul, 1.9 mmol )(‘ﬁ‘%ﬁé ﬁﬁgﬁftyﬁﬁr‘%%g coofaining el. 24 or B befgroaterasnslested foameOf or 2
hours and heated at &5@1Iﬂmpntﬁﬁlly"ﬂumﬁtnmmtﬁb@hrﬁﬁﬁtsu&nﬁ&tﬂelé&&%oﬁl) was
added and the mxturﬁal t [ ni of H2NOH HCI
was added and the m x‘ttg%?e es‘g%s%tﬁl%%&ﬂ%& ﬁg%ghet‘?rﬁ@yln?‘?ture was
diluted with ethyl %éle?aﬁléyny!a@sxﬁonanagmummhzsatsmetabmnmmm bri ne.

The orgarsi c phase was aflf Q@M m%%@@m&% 1%9 S ed in vacua
and the solid residu 8 E’rsu |car el ‘941%{%%5&% pF y (CHzC12:

S
2M anmoni a in M:O—llggal@f tag'&lﬁ'i‘t\?@“t?%%ﬂtliefeﬁ@rybé?ﬁ)?dhﬁ‘lﬂltefihwom) MS (ESI) m z:
814 (MrH)'. Exanfpl-©R26vha&b RCo iqdependbndf prévasuiiiietinkdy: A and B taken toget her
with the carbon gt t h are o alt are C=CH7, O= OR and R =
Re" = H A sol uth ontar }Q@&gg tobﬁ‘;r/%' Ry el e%‘%ﬁ’”d?“@%l"é“ﬂ (50 mg) in
"2 m et hanol sWh?Eﬂd%@dd&iarfr?G@mViomlmfmdure for 48 hours. The sol vent was

(CHRC12: 20 amman R R oo ARV UAED, Y, 7T o Compound (93 o)

(CH2C12: 2M anmq {1]
M5 (ESI) mz: 8d W@E@ T‘?WllFr rllSlaSEewslv\éﬁf@sqlogS%es PCT/ US03/ 14914
Exanpl e 27 COWpO)JnNHGfO)fRIH,WéraRJleaQﬁﬂm&ul‘ydjeﬁ}fedfOI‘ mula I'V: A and B taken

together with t H{? 1&‘15:14198 W here Ry4 and Ry; are each independently R;;, where Ry, is as
previously defined; and
15 I} -NHRs, where R; is an amino protecting group;
B is selected from:
a) hydrogen;
b) deuterium;
c) halogen ;
20 d) -OH;
e) Ry, where R, is as previously defined;
f) Ry, where R; is as previously defined; and
g) -ORy, where R, is as previm.isly defined, provided that when B is halogen, -OH, or
-OR;, Ais Ry orRy;
25  oralternatively, A and B taken together with the carbon atom to which they are attached are
selected from:
a) C=0;
b} C(OR3),, where R; is as previously defined;
¢) C(SRa), where R; is as previously defined;
30 d) C(ORi2) (OR;3), where Ry and Ry are independently C;1—Cs alkyl or taken
together are —(CHa)u—, where m =2 or 3;
e) C(SR12) (SRi3), where Ry, Rys, and m are as previously defined;
f) C=CHRy1, where Ry; is as previously defined;
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atomto which they are attached = CCCH9, 0 = OR R2' = H and R4" = Ac. Step
27a. Conpound of formula I'V: A and B taken together with the carbon aApnil 2006
5 which they are attached = C=CH2, 0 = OCHE, R2' = Ac, and R4" = Ac. A

m xture of the conmpound from Step 5a of Exanple 5 (100 ny, 0.11 nmol) and
NaH (60%in mneral oil, 7 ng, 0.17 mmol) in 0.5 mM DWVF was stirred at room
tenperature for one mnute before nethyl iodide (0.007 nL, 0.11 nmol) was
added. After 15 minutes the mxture was quenched W th waggp.g3dHer M xture
was extracted with hexanes-ether (1:1). The 10 extracts were dried over
Na2SO4 and the sql ve s,.regoved in vacuo to give the crude title

conpound (80 ng)g.CS %%Q]EJE%?)WI‘W%?‘ BRI defined; oy 27h.  Conpound of fornul a
IV: A and B taken CagethemM-wid, vhétig@ carbon atomto which they are
attached= C=CHz, < " = H_and R4" = H 15 The title conpound (40 ny)
was prepared by 531 ?%‘12;15 He et idererdsifyselegiedfioan: (80 ng) in net hanol at
room t enper at ure for(al 6RhetersSR ARGk pr&fdusixiidgtiged Or 2 hours according to the

procedure described j 1, ep.1c). Ms (ESI) mz: 857 (M+H)'. 20
Al 't hough%t he inventi @E‘%@g@%’zﬁm@éigfgmnﬁ%ld%?féhEteWaPWS pelesigdiomt o vari ous
pLef er rqu I e(rjrbpdi mﬁnt sOi$o:j1~f optﬁ)hallyﬁhlﬁﬁtdﬁﬂiwtﬁl(i)o&%rinbﬁkﬁb@l%ﬁnﬁ@%@&éaa_ ]E)_ut rat her
those skilled in the a ol t vari ations and nodjfications
may be made therein V\hlfrézrﬂﬂgrégn’v?n[y?’%ﬁ%&f%ga@p&&e ‘fmyl’(gf‘&st“ R #kh and the
é(izlpﬁE %f I tS helapg\en_de@) ﬂ&zghmﬁkenﬁmﬁtzalg cgqnaigztg Qg(xﬁ oENiétl %5 Irﬂ?@i’e;‘@é&lAT I ISI

o 1. CONPORAH O SRIRE S ' a a ).. as well as
its phar gaceuti cal ly acceptable sgtl '?sl,y %bés'g erg% @i\%‘%ﬁ?%%gugéﬁmnﬁherei n Ais
sel ect ed from selected from halogen, aryl, substituted aryl, heteroaryl, and substituted

heteroaryl; or

(d) =C»-Cy, alkynyl optionally containing 0, 1, 2, or 3 heteroatoms selecied
from O, S and N, optionally substituted with one or more substituents

selected from halogen, aryl, substituted aryl, heteroaryl, and substituted
15 heteroaryl;

(2) —M- is absent or selected from:;
(a) —C;1-Cyzalkyl optionally containing:
0-3 heteroatoms selected from O, S or N; and
7 0—3 groups selected from —C=N-, -N=N- or C(0);
20 ()] ;Cz-Clz alkenyl optionally containing:
0-3 hetcroatoms selected from O, $ or N; and
0-3 groups selected from ~C=N-, -N=N-, or C(Q);
(c) —Cy-Cy; alkyny] optionally containing;
0-3 heteroatoms selected from O, S or N; and
25 7 0-3 groups selected from ~C=N—, -N=N-, or C(O);
(d) substituted aryl; '
{e) substituted heteroaryl; or
(f) substituted heterocycloalkyl; and
(3) —Ar, is selected from:
30 @) aryl;
(b) substituted aryl;
(c) heteroaryl; or
(d) substituted heteroaryl;
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a) -OH b) -OrR,, where Rp is a hydroxy protecting group; 15 c) -Rl, where
R, is independently selected from (1) aryl; (2) substituted aryl; 4Apxil2006
het eroaryl; and (4) substituted heteroaryl; 20 d -OR, where R is as
previously defined; .e) -R2, where R2 is selected from (1) hydrogen; (2)
hal ogen; (3) CI-C 2 alkyl optionally containing O, 1, 2, or 3 heteroatons
selected fromQO S 25 or N, optionally substituted with one or nore
substituents selected from halogen, aryl, substituted ar dg%g oaryl

and substituted heteroaryl; .79 4 April 2006 ENP- 034 PCT (4)

al kenyl optionally i ni or 3 heteroatons sel ected from O S
and N, optionall gﬁ%@ﬁ?"ﬂ@%%‘fﬁwuwd‘?ﬁﬁ?‘b substituents selected from

hal ogen, aryl, siibStNNHCEIR@vhere Ryds grp@a&royélydsﬁﬂ@ substituted heteroaryl;

and (5) C2- c12 adyk ont ai ni n or 3 heteroatons
selected from o, é é @@ﬁlﬁﬁﬁ%%rgn 1§ P eﬁbgilWﬁ‘P% with one or nore
substituents seI%c@éﬂ“ﬁﬁ}(@hﬁllh@e@dhnlsamwouslsdﬁ‘mbdtut ed aryl, heteroaryl,

and substs t ut ed rh)ec%m Wherd B Qg;?ﬂ, iR is i ndependent ly previ ous| y
[ v%ereé n IS'=. IOW ¥ ?and R11 is independently

ﬂ%lr ggceih g??l or O’hzg “NRip athere R l%ﬁ%@remusﬁfr‘@f% ®reviously defined; 10 h)
-NHC( O R11, wherey GIN-N-SHRS$, PR Q1484 proddiklydBthed;i ) - NHC( O NHR11, where R11
dof  med: k) RS Y Eregaiapis %ssﬁé%deﬂcg“gﬁke. E%ip'eﬁdiﬁt Y R her e
Rl1 is as pr eviausipgaef i ned; and '
10 b) deuterium;
¢) —OH;
d} —OR,, where R, is as previously defined,;
e) —NR4Rs, where Ry and R are each independently selected from:
(1) hydrogen;
15 (2) C1-Cyz alkyl, optionally substituted with one or more substituents selected
from halogen, aryl, substituted aryl, heteroaryl and substituted heteroaryl; or
(3) Ry and R, taken together with the nitrogen atom to which they are attached

form a 3-10 membered heteroalkyl ring containing 0-2 additional hetero atoms
selected from O, § and N; or

20  alternatively, X and Y taken together with the carbon atom to which they are attached are
selected from:
a) C=0;
b) C=N-Q, wherein Q is selected from:
(1) Ryy, where Ry, is as previously defined;
25 (2) amino protecting group;
(3) C(O)Ry1, where Ry is as previously defined; or
{4) ORs, where Ry is independently selected from:
(a) hydrogen;
(b) -CH,O(CI,),OCH;3
30 (¢} -CH,O(CH;0),CH;, where n is as previously defined:
{d) -Cy-Cy3 alkyl, optionally substituted with one or more substituents selected
from aryl, substituted aryl, heteroary! and substituted heteroaryl;
(e) ~Cs-Crz cycloalkyl;
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15 1) -NHR3, where R3 is an am no protecting group; B is sel ected_from_ a)
hydr2)gen; b) deuterium c) halogen ; 20 d) -OH e) Rl, where RL i s4 April 2006
previously defined; f) R2, where R2 is as previously defined; and g) -ORg,
where R is as previously defined, provided that when B is halogen, -OH or
-ORp, Ais RL or R2; 25 or alternatively, A and B taken together with the
carbon atomto which they are attached are selected from a) C=O b)
C(OR2)2, where R2 is as previously defined; c¢) C(SR2)2, hEi ey | S as
previ ously defined; 30 d) C(OR12) (OR13), where R12 and RI13 are ~

i ndependently C1-C6 (%I K or taken together are - (CH2)m, where in = 2 or
3; e) C(SR12) (SR13)% re IR13, and in are as previ ously defined; f)
C=CHR11, where RI1 i@ eg))mg,@\{zl@usdnmdefl ned; 80 4 April 2006 ENP-034 PCT g)
C=NOR I, where Rl(lh%@)_q{s gee%usléeqefigggﬂﬁ h) CGNOGArt-MAr2,
wherein (1) -Arl- is T WhETEE BT & BT %1y selected from (a)
-Rl, where Rl is as @®r SiROFs)Be).chdbrein®el RbEndRz)are—eEHh ifdbgbnadnlydeleod | onal | y
containigg O, 1, 2, or Bﬁ&ﬁb?b q-tk?l, sag(lls%gtgﬁ em. 0, Sor N optionally

substituted with one or nore sub ents se e’d’r from hal ogen, aryl,
substituted aryl, PEPERYARYIO- Rfawae%&@gﬁmwedym@mawslddtha(kansn@z C12

al kenyl optional I y comtej-0p algyl()c(o c3_@,2 cmoaﬁylhﬁl@bgﬁ{ g{aﬁ‘gﬁﬁ@%ﬁg fromO, S |
and N, optionally S%Egtﬁerw% ﬁxe cV\f)on atom to ngch trlrlle); aere a?ttla{ch%d !formaCy—Clz

" cycloalkyl group or each independently is selected from:

10 1. hydrogen; or
2. C-Cyp alkyl;
L is selected from:
a) ~CHs;
b) -CH,CH;;
15 ¢) —CH(OH)CH3;

d) Ci-Csalkyl, optionally substituted with one or more substituents selected from
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
€} Cz-Csalkenyl, optionally substituted with one or more substituents selected from
aryl, substituted aryl, heteroaryl, and substituted heteroaryl; or
20 f) Co-Csalkynyl, optionally substituted with one or more substituents selected from
aryl, substituted aryl, heteroaryl, and substituted heteroaryl;
W is —NR1sRis, where R;s and Rys are each independently selected from:
a) hydrogen;
b) Ci-Cyz alkyl, optionally substituted with one or more substituents selected from
25 halogen, aryl, substituted aryl, heteroaryl and substituted heteroaryl;
¢) Ci-Ci; alkenyl, optionally substituted with one or more substituents selected from
halogen, aryl, substituted aryl, heteroaryl and substituted heteroaryl;
d) Ci-Ci; alkynyl, optionally substituted with one or more substituents selected from
halogen, aryl, substituted aryl, heteroary} and substituted heteroaryl;or
30 e} Rjyqand Rys, taken together with the nitrogen atom to which they are attached form
a heterocycloalkyl moiety;
Z is selected from:

(a) hydrogen;
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10 sel ected from hal ogen, aryl, substituted aryl, heteroaryl, and
substituted heteroaryl; or (d) -C2-Cl2 al kynyl optionally contai ni igAQril 2006
2, or 3 heteroatons selected fromO S and N, optionally substituted with
one or nore substituents selected from hal ogen, aryl, substituted aryl,
heteroaryl, and substituted 15 heteroaryl; (2) -M is absent or selected
from (a) -Cl-Cl2 alkyl optionally containing: 0-3 heteroatons sel ected
fromO S or N, and 0-3 groups selected from-C=N, -N=N ﬁﬁ-ﬂﬂﬁf 20 (b)
-C2-Cl12 al kenyl optionally containing: 0-3 heteroatons seFecte romQO, S
or N, and 0-3 grgup selected from-C=N-, -N=N-, or C(O; (c) -C2-C12
al kynyl opti onal(%/ ntai ni ng; 0-3 heteroatons selected fromQO, S or N, and
25 0-3 groups sdbedRdwicarpis &SpfvioustyNiefthed; Or C(O); (d) substituted aryl;
(e) substituted tefro L. or. (f). substituted heterocycloal kyl; and (3)
A2 s selecte&gfﬁgﬁfaé%e?Hf”%%?%?mgﬁéhgﬂbstituted aryl; (c) heteroaryl
or (d) substi t ut(ed-MHEOBoahsre R 8hs pdvigyslyidefi®@06 ENP- 034 PCT i) C=NNHR11
where R1} is as (Breyt oW, i o o ) R1l , where Rll is as
previously defiégd; é& C:NKEE%%?@%&?P%W&EEyEBE’ | is as previously defined;
1) C=NNHS( O) 2RLI'®) TR RR iR there & agdRipgrags nstyionsly drfinedsend;

(h) -

% —04’(,4'_ 0O
g/l\;}
07

fi{s" , where
i. Rs” is hydrogen or methyl; and

10 ii. where one of J or G is hydrogen, the other is selected from:

1. hydrogen;
deuterivm;
-OH;
—OR;, where R;, is previously defined;
—OR,”, where Ry” is hydrogen or Ry;, where Ry; is as

previously defined; or

o oW

15

6. —-NR4Rs, where Ry and Rs is as previously defined; or
ifi. inthe alternative, J and G are taken together with the carbon atom to
which they are attached to form a group selected from:
- 20 ‘ 1. C=0;
| 2. C=N-Q, wherein Q is as previously defined; and
Ry’ is hydrogen or Ry, where R, is as previously defined.

25

30
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5 mM C=NNHR3, where R3 is as previously defined; n) C=NRI1, where Ru is as
previously defined; or 0) C=N-N=CHRI 1, where R | is as previously ded Aped2006
one of X and Y is hydrogen and the other is selected from a) hydrogen; 10
b) deuterium «c¢) -OH d) -OR2, where Rp is as previously defined; e)

-NR4AR5, where R4 and R5 are each independently selected from (1)

hydrogen; 15 (2) CI-Cl2 alkyl, optionally substituted with one or nore
substituents selected fromhalogen, aryl, substituted arylp, %ﬁ%ﬁ;oaryl and
substituted heteroaryl; or (3) R4 and Rs, taken together wt e nitrogen
atomto whigh are attached forma 3- 10 nember ed het er oal kyl ring

cont ai ni ng 8 & 'fnid(gﬁcﬁdmﬁg‘f%"ﬂ Ia‘f’lﬂﬂ’sls"egrﬂeé@@@dfoﬁ‘ﬂ?l@ﬁﬂo S and N, or 20
alternatively, X and Y taken t ether mntﬁ 't

are attached are selected fromyg: $ NQ wherein Qis selected
from (1) R I, where R | is ag 5 ined; 25 (2) amno
protecting group; (3) C(OR1, 1 isl as |previously defined; or (4)
OR6, where R6 is independent]
- CH2Q( CH2) 20CH3  (c) - CH20(
-C1-C12 al kyl, optionally subst;
selected fromaryl, substitute
het eroaryl; (e) _3-C12 cycl oal kyl ;

carbon atomto which they

ere n is as previously defined; (d)
i th one or nore substituents

, ﬁéteroaryl and substituted

82 4 April 2006

O
(i)
where A, B, Q, Ry’, W, and Z are as previously defined.
5
3. A compound according to claim 1, which is represented by formula IH:
, {ny
10 where A, B, Q, Ry’, and Z are as previously defined.

4. A compound according to claim 1, which is represented by formula [V:
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ENP-034 PCT (f) C(O- CrCl2 alkyl; (g) C(O-C3-Cl12 cycloal kyl; (h) .
C(O-R 1, where Ru is as previously defined; or (i) -Si(Re)(Rb)(R0),4 April 2006
wherein Re, Rb and RO are each independently selected from Cl-Cl2 al kyl,
aryl and substituted aryl; or (5 OCR7)(R3)-OR6, where R6 is as
previously defined, provided that R6 is not C(O- Cl-Cl12 al kyl,
C(O-C3-C12 cycloalkyl, or C(O-Rl, and R7 and Rs taken together wth the
carbon atomto which they are attached forma C3-Cl2 cyckQphkypc@roup or
each independently is selected from 1. hydrogen; or 2. Cl-Cl2 alkyl; L is
selected from - D) - CH3; 15 c) -CH(OH)CH3; d) Ci1-C6 al kyl,
optionally substﬁeﬁtﬁ?gﬁl@h a%d%{zﬁrfﬁ%?"éo“?%if}ﬁ“ieé'uent s selected from aryl,
substituted aryl, heteroaryl, and substituted heteroaryl; e) C2-C6 al kenyl,
optionally subst,i | 0 r r, tjtuent elected from aryl,
substi t ut edgégy%o%ﬁléltgg(ﬁdgfg&gﬁ@%ﬁg"gﬁs}ﬁeﬁrgstgﬁe%& eff'%rér%“aa‘?yl; or 20 f) C2-C6
al kynyl, optionally substituted with one or nore substituents selected from
aryl, substituted aryl, heteroaryl, . and spybgt,ift uted heteroaryl; Wis
-NR14R15, where R15 and R15 are{gach indepenently selected from a)
hydrogen; b) CrCl2 al kyl, optiona i ed with one or nore
substituents selected from 25 hg substituted aryl, heteroaryl
and substituted heteroaryl; ' ptionally substituted with
one or nore substituents sel ecte al ogen, aryl, substituted aryl,
het eroaryl and substituted heterfoaryl|; ™y CrCl2 al kynyl, optionally
substituted with one or nore substrfuemts selected from

5 0

V)

where A, B, Q, and Ro’ are as previously defined.

6. A compound according to claim 1, which is represented by formula VI:

10
‘ VD)
where Ary, Ar, M, Q, Ry, W, and Z are as previously defined.
15
20
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hal ogen, aryl, substituted aryl, heteroaryl and substituted heteroaryl;or

30 e) R14 and R15, taken together with the nitrogen atomto which thexpail 2006

attached form a heterocycloal kyl noiety; Z is selected from (a)

hydrogen; 83 4 April 2006 ENP-034 PCT (b) -0OH (c) -OR,, where Rp is as
previously defined; (d) -ORl |, where RI | is as previously defined; (e)
-OC(OR1, where Ru is as previously defined; 5 (f) -OC(O NHR11, where RII
is as previously defined; (g) -OS(O"RII, where n and RIIEﬁﬁgzﬁﬁnpreV|ously

defined; or (h) 10 15 20 25 30 R3 , where i. R3" is hydrogen or nethyl;

and ii. mhege one of J or G is hydrogen, the other is selected from |

hydr ogen; ‘WF@WPGﬁmeggtoﬁﬂmidwm presgifed by fagpsulasVigr evi ousl y def i ned:;

5. -OR4", mhere R4" is hydrogen or Rl |, where RI1 is as previously
defined; or 6. -NRARS, where R4 and Rg is as previously defined; or iii. in

t he alternatlve J and G are taken t%&éther with the carbon atomto

5 where Ary, Ars, M, Q, Ry’, and Z are as previously defined.

8. A compound according to claim 1, which is represented by formula VIII:

|

10 (VIID)
where Ay, Arz, M, Ry’, and Z are as previously defined.

15
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which they are attached to forma group selected from 1. CO 2. C=NQ
wherein Qis as previously defined; and R2' is hydrogen or Rp, wher4&ARpl 2006
is as previously defined. 84 4 April 2006 ENP-034 PCT 2. A conpound

according to claim1l1, which is represented by fornula Il: QIRz WN ,N
(1) where A, B Q R2, W and Z are as previously defined. 5 3. A
conpound according to claiml1, which is represented by formula [11: (I111)

10 where A, B, Q R2', and Z are as previously defined. 4EN€£§ und
according to claim1l1, which is represented by formula IV: Qﬁ“%ri | 2006
ENP- 034 PCT95 10 15‘%2?0 wher e R2', and R4" are as previously
defined. 5. °A‘tE¥H5S &CCQ@&&FWIW@ 1t¥5h‘@11&feﬁﬁe¥ﬂtemf@ﬁnql@{r epresent ed by
formula V: HO (V) where A, B, Q and R2' are as previously defined. 6. A
conmpound according to claim1, whi ch s represented by fornula VI:

5 where Ary, Ary, M, Q, Ry’, and Ry are as previously defined.

10. A compound according to claim 1, which is represented by formula X:

10 )
where Ary, Arz, M, Q, and Ry’ are as previously defined.

11. A compound according to claim I which is selected from:

Compound of formula IV: A and B taken together with the carbon atom to which they
15 are attached = C=CH,, Q = OH, R; is H, and R;” = Ac;
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. (V1) where Art, Are, M Q R2', W and Z are as previ ously defined. 86_

4 April 2006 ENP-034 PCT 7. A conpound according to claim 1, which igApril 2006
represented by fornula VI1: (VIl) 5 where Ari, Are, M Q R2', and Z are

as previously defined. 8. A conpound according to claiml1, Wlhl ch is
represented by fornmula VIIl: 10 (VH) where Art, Are, M R2', and Z are as
previously defined. 15 87 4 April 2006 ENP-034 PCT 9. A conpound accordi ng

to claim1, which is represented by fornmula I X (IX) 5 V\/% Ag T Are,
Q R2', and R4" are as previously defined. 10. A conpound accor ing to
claim1l1, which is represented by fornula XX 10 0 (X) where Arl, Are, M Q
and R2' are as prauRoBkqljorgala Wre“daﬂdﬁltake}l\tqgeﬂmcmﬁdhmm dbmep Winehokai m 1

which is sel ect eﬂtaa{e@ﬁt:m@m&lmd{zea‘}{faggmul:q\cl V: A and B taken together with

hed = C=CH2, = OH R2 is H
;23 %ZE bgn Agt Or8n 8é q‘ZPV‘\’hﬂ{iﬁlr @%g é,@?}é %ﬁ?r;jteg?e(t:here \91th the carbon atog to which they

are attached = C—CHZ, Q=H,and R;’ =H;
5 Compound of formula V: A and B taken together with the carbon atom to which they
are attached = C=CH,, Q = Ac, and Ry’ =H;
Compound of formula IV: A and B taken together with the carbon atom to which they
are attached = C=CH,, Q = O-CH,OCH;3, R;’ =H, and Ry = Ac;
Compound of formula V: A and B taken together with the carbon atom to which they
10 are attached = C=CHa, Q = O-CH,OCH3;, and Ry’ =H;
Compound of formula I: A and B taken together with the carbon atom to which they
are attached = C=CH2, X and Y taken together with the carbon atom to which they are
attached = C=NAc, L = CHCH3, W is N(CHs);, Z=H and Ry’ = H;
Compound of formula I: A and B taken together with the carbon atom to which they
15 are attached = .C=CH2, X and Y taken together with the carbon atom to which they are
attached = C=NAc, L = CH;CHjs, Z = OC(O)(p-nitrophenyl) and Ry’ = H,
Compound of formula I: A and B taken together with the carbon atom to which they
are attached = C=CHj, X and Y taken together with the carbon atom to which they are
attached = C=NA¢, L = CH;CHs, W is N(CHz), Z = OC(O)[2-(NOy), 4-
20 (CF3)Phenyl] and Ry’ = H;
Compound of formula I! A and B taken together with the carbon atom to which they
are attached = C=CH,, X and Y taken together with the carbon atom to which they are
attached = C=NAc, L = CH;CHs, W is N(CH;), Z = OC(O)CHa(p-methoxyphenyl)
and Ry’ =H;
25 Compound of formula IV: A and B taken together with the carbon atom to which they
are attached = C=CH,, Q = Ac, Ry’ =H, and R¢" = Ac; -
Compound of formula I: Compound of formula IV: A and B taken together with the
carbon atom to which they are attached = C=0, Q = Ac, Ry’ = H, and Ry” = Ac;
Compound of formula IV: A and B taken together with the carbon atom to which they
30 are attached = C=N-OCH,Ph, Q = Ac, Ry’ = H, and Ry” = Ac; '
Compound of formula IV: A and B taken together with the carbon atom to which they
are attached = C=(3-quinolyl), Q = Ac, Ry’ =H, and Ry” = Ac;

89 o




Compound of formula IV: A and B taken together with the carbon atomto
which are attached = CCCH2, Q=H, R2' = H and R4" = Ac; Conpound ##pril 2006
formula V: A and B taken together with the carbon atomto which they are
attached = CCH2, Q= H, and R2” = H 5 Conmpound of formula V: A and B
taken together with the carbon atomto which they are attached = CCH2, Q
= Ac, and R2' = H, Conmpound of fornula IV: A and B taken together with the

carbon atomto which they are attached = C=CH2, Q = O CHEQEHB, @f = H,
and R4" = Ac; Conpound of formula V: A and B taken together WItFI he car bon

atomto which t Eﬁ%/ lod%rfe ached = CCCH2, Q = O CH2OCH3, and R2' = H;
Conpound of fornuf'® UG 4 3idh kg desetver willy thecartqa alemrtp whichthem t o whi ch

they are attaCh@‘daf@c}édfelﬂ%CHX}@ﬁdYYakbﬁb%eﬁ'Q@Gﬂl@@.{l‘bdﬁ’ia{oﬂ tb iBicEALPAN atom to
which they are attiagsheds Co = 3, , Wis N(CH3)2, 7Z = H and R2' =
H, Conpound of for rrhg?a%ld_o—lﬂfgﬁgﬁﬁ *Véil‘é@%g?ztwﬁwgﬁmwﬁéﬁc%th atomto
whi ch they 15 af@nneindffuaula G-@dB tabendomithy witikincatbon ebiaes which fiet he car bon
atom to whi ch t hgy.dpRy -cachthiz 3 Gr =n Saatti it

OC( O (] ) - ni t r ophenyl % and R’ Qﬁ'ﬁ;m%grr’rp%ﬁﬁ%l?“gg? rr%rl‘”éth%?e AOZHYOBE aken
toget her with t h&hichtheyae atedipd T 6=Qni T RH by W iaNCHibt ZcHadtoxy@addtda; X and Y
t aken toget her wntiR,t=h¢ carbon atomto which they are attached = C=NAc, L

= CH2CH3, Wis CH3) 2, = OC( O [.2- (N2), 4- 20 (CE3)Phenyl] and R2' = H

Conpound of for rrl\&ucl_ma{’ 0'1)‘"% oﬁé’&ﬂ'&%(ﬁ %Fkéntg]f%&%f’tﬂ‘“ér"“%ﬂfetfa{bﬁféat@al‘%‘(ﬁ%icb@@’m to which

\m_eyh ?LI% at t ac redattache ERCHXquirotn-Yyt, Mmﬂtﬂgﬁtdgaherﬁztgﬂg;d%%mg%&%” atomto
ic y are @t = N = ) o

OC( O) CH2( p- net ho%%hq%g%auacgeﬁ%’ E: Qﬁ%%%%z ofPH #dRal a3l v: A and B

t aken toget her Vroowdef Bapioh Axnd i taken wigethdn with éhe caibreatarh toela@dthey C=CH2, Q

= Ac, R2' = H aRfRhed =CAGH, PO Qb Al hPhalh: onig of formula TV.
A and B taken togeli]%e_r y%tLh_zt he car boggeatonlﬂo b?%'l*%grpﬁoe“;h(glrt%yﬁet ached =
C=0, Q = Ac, R2'2Hehed= Gy LgethCHa W is NEGHbe 4A@HmdRe T a 1 V: A and B taken

together with tempamoffomiutnivt & aidis ekenb@her3Atancatbi a6 evfnGr) OCH2Ph, Q
= Ac, RZ5 = H, %fé%ﬁﬂedécffﬁ-ﬂééﬁﬂgg%ﬁ,ﬁiﬁ=f}i?£nd a:k\c/;: A and B takén together

with the carbon atomto whic
Compound of formula V: A and B taken together with the carbon atom to which they

are attached are C=CH-phenyl, Q = Ac, and R,” =H;
Compound of formula I: A and B taken together with the carbon atom to which they
are attached = C=0, X and Y taken together with the carbon atom to which they are

20 attached =C=NAc, L. = CH,CH;, W is N(CHs),, Z = OCH,CH=CH(quinolin-3-y1),
and R,’ = H;
Compound of formula I: A and B taken together with the carbon atom to which they
are attached = C=CHCHCH-phenyl, X and Y taken together with the carbon atom to
which they are attached = C=NAc, L = CH,CH,, W is N(CHz)y, Z = OC(0)-benzyl

25 and Ry = H; |
Compound of formula I: A and B taken together with the carbon atom to which they
are attached = C=CHCHCH-pheny!, X and Y taken together with the carbon atom to
which they are attached = C=NAc, L = CH,CHa, W is N(CHy)z, Z = OC(O)CH(2-
pyridyl) and R, = H;

30 Compound of formula I: A and B taken together with the carbon atom to which they
are attached = C=CH,, X and Y taken together with the carbon atom to which they are
attached = C=NOH, L = CH,;CH,, W is N(CHs),, Z = 4-oxocladinose and R, = H

>
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are attached = C=(3-quinolyl), Q= Ac, R' = H and R4" = Ac; 89 4 April
2006 ENP-034 PCT Conpound of formula I: A and B taken together wi th 4 RAeril 2006
carbon atomto which they are attached = C=CH2, X and Y taken together
with the carbon atomto which they are attached = CO, L = CH2CH3, Wis

- N(CH3) 2, Z = 4-acetoxycladinose and R = H, Conpound of formula I: A and
B taken, together with the carbon atomto which they 5 are attached =
C=CH-quinolin-3-yl, X and Y taken together wth the carbogygal@ipt whi ch
they are attached = C=0O, L = CH2CHS, WIS N(CH3) 2, Z = 4-acetoxycl adi nose
and R2' = H, Compound of formula I; and B taken together with the carbon
atomto which th leog}dé)fmgﬁhe@andl?;_tagjl}_ta&ﬁqumtwgcayhon algmge ihivh thek en
together with theeamcodn CaCHyKIaad Y Mkeidopetir ivflithe aitton @lokna6 Waigh fieyGaeN L =

CH2CH3, Wis NG und f formulal: A and B
t aken together wi t'%‘fgt hé_lg%l%g‘oneg%][ 4 151;1,\#1{&%2 ‘g?“m adingse aH= c=cH2, X
and Y taken togetdmppung; of formhle I'¥artbad lhtabmtbgﬁﬂm“fﬂlhthbha'ymﬁit@n tawkigched =

C=0, L =35CH2CH3, hdVateutNhédi3d &, G =B, ek, 2R »= vl\ﬁ . Conpound of formula I'V:
A and B taken t(()jgether with the carbon atom to ich they 15 are attached

C=CH phenyl , & mpeynd offprmula [y Cogpquudpf foempla IV: dopnddtiakenddecheryititee V: A and -
B taken toget hercanbbﬁiioxﬁhﬁwmrﬂb@area&&mdtﬂtwnz,@ OeR,’ =3, gt b 3qed are
C=CH phenyl, Q = Ac, and R2' = H; Conpound of formula I': A and B taken

t oget her vvlth t he carbon atomto which they .are attached = CO XandyY
‘ aken t.oget A& rhptmiacautieal eranpbsitivn goroprising a Weiapdutitalig yffeative amdtht atd ached =C=NAc,

= CH2GW3, Webspohk q;gyé,gj: aohd R2' = H
Corrpound of forll?rpﬂl a,cg%#%ﬂagn %ﬁ‘aﬁsﬁ ta enltg})i(_&u %ies'ntt’%té{ )epr rhon atom to which
they are attﬁ‘&‘ﬂ@’&?ﬁm@t}@ﬂ@aﬁ%@ﬂymeﬁ@ IBrfeITisE. t aken _together with the
carbon atomto which they are attached = C—NAc L CH2CH3, Wis N(CH3) 2,

OC( O - bepzy, fqrrrulal A and B taken

toget her wi ﬁ:ﬁrheetho(%: g(?rt‘):%nﬁmgz atdeng?nq‘%ﬁoq Iﬁéﬁubjeétr”é“%?flf’%ﬂb@am"m |
C=CHCHCH- pheny¢mprixing prningsteripig ésatdogfgtchetheropettivalishefective osunadfam t o

15 pharmaceutical composition according to claim 12.

14. A process for preparing a compound according to the formula

O, O
% _"R4 H
%,
(8]

@y
wherein Re, Rij, R; and Ry are as defined in claim 1 comprising:

20 (a) reacting a compound represented by the formula




which they are attached C=NAc, L = CH2CH3, Wis N(CH3)2, Z = OC(O CH2( 2-
pyridyl) and R2 = H, 30 Conpound of forrmula I: A and B taken toget het Apiil 2006
the carbon atomto which they are attached = CG-CH2, X and Y taken

together with the carbon atomto which they are attached = C=NOH, L =
CH2CH3, Wis N(CH3)2, Z = 4-oxocladinose and R2” = H, 90 4 April 2006

ENP- 034 PCT Conpound of fornmula I: A and B taken together with the carbon
atomto which they are attached = C=CH2, X and Y taken t eRphhese th the
carbon atomto which they are attached = C=NOH, L = CH2CH3, Wis N(CH3) 2,

Z = 4-oxi mecl adj nose and R2. = H, Conpound of fornula IV: A and B taken
together with théocagbon R} offyd, 0 Which 5 they are attached are C=CH2, Q =
H, and R2' = R4W“— 6gb pound of formula I: Conpound of fornula I'V: A

carbon atomto which they are attached =
5 = Ac. 12. A pharnmaceutical conposition
1y effective anbunt of a 10 conpound of claiml,
@ccgptabl e salt, ester or prodrug, in comnbination
a¢cepfable carrier. 13. A nethod for controlling a
bi'egty, i n need of such treatnment, conprising
adm nistering to sai&i%ubj ¢b a therapeutically effective anDunt of a 15
phar maceuti cal conpo i%i on abcordlmgahngRQMﬁHLZme&Ahmﬁdﬂnm&ﬁqs for
preparing a conpgy ornul R6~ R NMe2 ~ N,. R11 T-4)
1 wherein R6, Rl11 Qﬁ%@ﬁ&ﬁ%%&ﬁ%g&%m&ﬁﬁg ned in claiml conprising: 20
(a) reacting a com&ﬁﬁ@c@ﬁr@bmllmﬂww ORmr(l-3, Gerein®R.ApiC - 2006

alkyl and Ry, is as defined in claim 1, in an aprotic solvent in the presence of a

C=CH2, Q= OH, %4
conprising a tﬁ%f
or its pharnaceut'
wi th a pharnmaceut'c
bacterial infection

5 palladium catalyst at a temperature of from room temperature to about 80°C.

15. A process for preparing a compound represented by the formula:

(7-6) | , wherein Ry;, R, and Ry are as defined in claim 1,
10 comprising:

(a) reacting a compound represented by the formula

ay ¥

wherein R is as defined in claim [ and R, and Ry are as previously defined,

N




ENP-034 PCT (1-2) , wherein R6, R2' and R4" are as defined in claim1,
with an al kyl ati ng agent represented by the formula: 4 April 2006
R12-OC(O) O CH2[ C=CHRj | ] CH2- OC( O) - OR12 (1-3), wherein R12 is C - C6 - alkyl
and R11 is as defined in claim1, in an aprotic solvent in the presence of
a b5 palladiumcatal yst at a tenperature of fromroomtenperature to about
80C. 15. A process for preparing a conpound represented by the formula:
(7-6) , wherein R11, R2' and R4" are as defined in claim ) rising:
(a) reacting a conmpound represented by the fornula R6-~ ereln is as
defined in claiml| and RZ' and R4" are as previously defined, 92 4 April
2006 ENP- 034 peerligilaing agent senpssentediby he SymMe. r epresented by the formula (2-1)
Rp Boc where Rul and Rp are as definedRun claim1 in an aprotic solvent in
the presence of a palladiumcatalyst jat a tenperature of fromroom 5
tenperature to about 80C to provide camapund represented by the fornula
Ru (2-2) 1 wherein R6, Rll, R2', I§il and Rp are as previously defined; (b)
deprotecting the conpound from (a)?by action with a base in a protic

sol vent  at whert BnpeiRatarerae degied in olain0IC t 0 about 35C for 0.5 to 24 hours to

provide a 1f) .6 NPk EQﬁe%?&gﬁcggf aqyxliatdﬂlg: c%t%fys%l e?texﬁ;gjera%{r}e of from room

5 temperature to about 80°C to provide a compound represented by the formula
' Ry;

(0] z
I : Ry NMe;

(1-2)
wherein Rg, Ry;, Ry, Ry and Ry, are as previously defined;
' {b) deprotecting the compound from (a) by reaction with a base in a protic solvent
at a temperature of from 0°C to about 35°C for 0.5 to 24 hours to provide a

10 compound represented by the formula
Ry

%
. (Z-3) l
wherein Ry, Ry, Ry and R, ate as previously defined;

(c) reacting the compound from (b} with a sulfite reducing agent or TiCl; under
acidic conditions in a protic solvent at a temperature of from about 25°C to about 110°C for |

15 to 10 hours to provide a compound represented by the formuia

93 ©




"-3) wherein RI, R, R4" and Rp are as previously defined; (c) reacting
the conpound from (b) with a sulfite reducing agent or Ti O 3 under 4dipdil 2006
conditions in a protic solvent at a tenperature of from about 25C to about
110C for 1 15 to 10 hours to provide a conmpound represented by the fornula
93 4 April 2006 ENP-034 PCT (?-4) wherein R11, R2', R4" and R, areas
previously defined; (d) reacting the conmpound from (c) to provide a
compound represented by the fornmula O A0~ 5 (7-5) 1 ,pupgissdy R11, R
and R4" are as previously defined; and (e) cyclizing the corrpound from (d)
with a palladiumcatalyst in an aprotjc solvent at fromroomtenperature
to about 80C. 10 15 94 4 April 2006:;ENP-034 PCT ,.. (IX), where Q Are, M
Are and R2 are as defined in claim1; rising the steps of: (a) reacting
a conpound represented by the for rrul (k6aly® 16. A process for the
preparation of a conpound repreQ )5t e’formul a (rx): Ar2

-4 |
wherein Ry, Ry, R4 and R, are as previously defined;

(d) reacting the compound from (c) to provide a compound represented by the
formula

" OJEO/%

O, O
0 - % _R4 L

7-5 7 ’ ” :
5 {I-5) f , wherein R1;, R; and Ry are as previously defined; and
(e) cyclizing the compound from (d) with a palladium catalyst in an aprotic

solvent at from room temperature to about 80°C.

- 10

15
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M Qp ~rl Rz VN ™~ b (1l6a), where Q R2', and RI' are as previously
defined, with a reagent or reagents capable of perform ng oxidatived4 April 2006
cl eavage; (b) reacting a conpound fromstep (a) represented by the formula
(16b) 10 I (16b), where Q R2', and RQ are as previously defined, with a
- compound of the fornmula 95 4 April 2006 ENP-034 PCT 5 Ari-M Are-0O NH2,

wherein Art, Are, and Mare defined as in claim1, in the presence of an
acid or a base; and (c) optionally deprotecting the conmpoyRd. ohjpprstep (d).
96

16. A process for the preparation of a compound represented by the formula (IX):

(IX), where Q, Ari, M, Ar; and R, are as defined
in claim 1, comprising the steps of:
(a) reacting a compound represented by the formula (16a)

L]
I

5 | (16a), where Q, Ry, and R,” are
as previously defined, with a reagent or reagents capable of performing
oxidative cleavage;

(b) reacting a compound from step (a) represented by the formula (16b)

10 (16b), where Q, R, , and

Ry” are as previously defined, with a compound of the formula

95 o




4 April 2006

ENP-034 PCT

Ari—M~Ar,~O-NH,, wherein Ary, Aty, and M are defined as in
claim 1, in the presence of an acid or a base; and
(c) optionally deprotecting the compound from step (d).
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