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TECHNI CAL FI ELD The present i.nventiqQn rel ates tg, ? c}s]$m S%Sﬂt heti c
gB ’Bﬁ“al‘ pan

macrol i des havi ng 15ant i b3t BFYRMTEPEP JYorn &Y t eat nent and
prevention of bacterial infections. Mre particularly, the invention
rel ates to macr oREHSTERAPRIACAVERNScont ai ning a biaryl noiety on a

6,11-bridged macroli dﬁn§a\b§ﬁc@mn cgﬁﬁm&%ehémamwmmﬁl agsghmﬁlhmﬁ@éfpounds

nmet hods for using the s roc which t uch conpounds.
20 BACKGROUND OFPef¥{2-0 0 Riyekm SoRfomber 17%357&&%%@?%%&8@“&%% G of
macrol i des, i acl s@drsgoefipd bﬂsuwmbems G!O&’BUS proviiondl eppdivaiot mindet er i al speci es

responS| ble for r t o 4- menber ed
ring macrolides gﬁ@ﬁmﬁpﬂoﬂ% % ﬁ‘lé r %énﬁ '{’ﬂ%ﬁé‘m I?'Iu%%&]@ag%%ty and | ack
of serious side ékﬂeﬂ@te@rﬁW&r@&mrwmmwaﬁognqmwﬁl/95le¥é@ﬁ’&éie'd 25 into

i nactive product mag 5, 2@5‘@%%kﬁlsﬁnﬂ%ﬁdh%&ﬁmﬁﬂ%%lﬁﬁ@Q@éﬁtﬁlc&&@h‘ﬂc@?rﬂ}os nlow -
bi oavai l ability and gastrointesti side effe n&qoverrent of

etythronyein phapﬁﬂ%ﬁo?ﬂéF?Pégat‘ﬂ%%‘m@é‘éﬂmé&ﬁ?zeﬁ}%’&“t“ﬂﬂy@ St synt hesi s of

rm(r]I e (F]ICI d- st aPnl) ep]dﬁlﬁ]bﬁéﬁi}ip“@ﬁon xfulﬁiber@ﬁﬁm@ile fildd@X Uind LD ITYES; Bnd W ar i tpr ohrryel n, -
and the 15-nenbercd .ri .macr o , of these
drugs, incl udi ngprP§§lﬂ@ﬂ%’£P‘? O erﬁfaﬁég f“raé?%“g?%es“é’ﬁ \s@{?er@f" dr awbacks.
They are inacti venggapfist atvk<SPplicetins tra fcorperptephadoiyciio(eeSB =

Macr ol i des-Li ncosani des-type B Streptogram nes) and with the exception of
azithromycin, wegktyNEalipreL@gal nst Haet nophi | us influenzae. 5 Futhernore,
t he resi stance of Streptococcus qum)nl ae to. er thro n, has increased
significantly in recérﬁ[?pw&lr“é"ef“g%“f Yesdppre bﬁ'ﬁ%yn NS F“L SEVlEgh per cent age
of cross-resil§t angbactedialpetiNig iahd dsefuldimin geduhets endipsakaioe sf bavikdiadh a wor | dwi de .
epl dem c spr ead %]cf‘ccél‘(gl 4]9(9@ %tu??ﬂfi tﬁlg 1§%§ltmmelatc tom ggﬁd‘c%eﬁﬁtwegher efore, a
clear need for new maerolides that overcone the I probl em of pneunpcoccal
resi stance, havecqsgdnegtidaryhadski wett 1é- bpﬁ&?éé@@‘?’é@%ﬁ%ﬁ SEIRYSIEEbI ity while
continuing to bec@ghiki¥es Qe psindmethdlld HERAARie same, and p3EELADY Wyich here is a
new medi cal needs due to an increasing preval ence of community acquired
Met hi ci | | i n- Resi ket @PQE‘I’Wﬂsococcus aureus (CA-MRSA) in skin and soft
tissue infections as well as nosocornial acquired MRSA. MRSA is a

15parti cul ar 20y pBAGKGRRENSHE Bk ENYIEIONas devel oped resistance to nany
antibiotics, including yﬂ%&tmnpdfld&lvﬂy ofrmzl&o'ﬂ@cb, IBCI&HIII foyftitbrhy i odvi:§ BHost
Previously, MRSA infection was a problem nmain patients treated in
hospital s. Now, Wé""%[‘r‘éa%cé‘éhsﬂ‘ﬁ’eﬁﬁ%ﬂmi“ﬁc %@@W@Mcr’fiﬂ%ﬁ{a creating a
tremendous need fn@crcnda@vwm&mwc@?mg&ammbs @ﬂwﬂﬂ@bwaﬁtxﬁagﬂm cpiicadyl, | e and
nmore conveni ent admi ni i on se ospitals a s in
communi ty setti ngsY $H acbf’% g S ?‘Bfg“f:tér‘ﬁrﬂ?m s eor“fcérls%lscglg}tgg E(lzdéglto many
exi sting drugs airsonmeegssiuttaingle dchie nabdinel of preitadifresnlbmg midw bi otics to

‘fl ght the battl Chi ozgﬂ{lszﬁ H%strﬁ?%{e frach Ieﬁéc%t I ?Uveﬂln%hgkwtlﬂ‘gm lyt hronmycin A
clarithronycin, and azi t ci n have been success used in the
treatment of res plrarraazcelﬂyehpsfk&@;beeamwz@stkqovghahﬁﬂgtbws of in§‘§@€éd'ﬁthlfl%ct i ons.
Macrolides are ggaRhikd yor%ﬁlwlﬁﬁgltM&hJ01nt QhfiBh §Gh, afdONeVEhemiRYH GRS Ve
clinical use of macrolides has resulted in the rapld energence of macrolide
resi stance in staphyl ococci, streptococci, and enterococci. Current

macrol i de antibiotics are not active dgainst the majority of MRSA isol ates.
| mproving activity of macrolides against MRSA isolates are the focus of
this 30 invention in addition to inproving Haenophilus influenzae
activities. These new nmacrolides wll be ideal candidates for drug

devel opnent for skin and soft tissue infections and in upper respiratory
tract infections ("URTI") and |ower respiratory tract infections ("LRTI").
SUWRRY OF THE | NVENTI ON The present invention provides 14-nenbered
ring bridged macrolidc conpounds or pharnmaceutically-acceptable salts,



(iti) -R3; and (iv) -Rs, where R5 is substituted and unsubstituted -C3-Cl12
cycloal l cyl each containing 0, 1, 2, or 3 heteroatons selected fromO0, S or
N, 5(d) -C(O)NHR4; (c) -C(0)OR4; and (1) -3(0)2rR4l ~alternatively, R and
R2 can be taken together with the nitrogen they are attached with to forma
fused or non-fused, substituted or unsubstituted heterocyclic ring; 10 Yi
is Sor O0; Y2 and Y3 are each independently selected fromS, N, 0 or CR30;
where R10 is independently sel ected from hydrogen, hydroxy, am no, hal ogen,
substituted or unsubstituted al koxy, substituted or unsubstituted -
al kyl ami no, substiadrelideazitbromyeis Ulietdveritiied theiealnigy, liziridimg 16-GF@ber@NingNC2, N3,

sul fonyl, acyl, | ; ; d that when
eit heer ory ?lgdr{gﬂgst tgngn&Mm% éﬁs, &Héy?‘ge %lgl mg ?%adeLﬁL Qe\)é(;igquZ and X3

are each i ndepenﬁ’@ﬁ?‘FoyﬁéMP%c’t Mdcr‘fifdéﬁﬂ‘wﬂwme@ﬁtfﬁﬁm%'%@%ﬁ? il or

unzutB)stl hded het @(Ej @&Wﬁgh 61’cllzﬁli’mrx'i}:ém%b%(ﬂ;a&deQémﬂalfﬁd&bzgﬁﬂz&w&zﬁ&nﬂ@t engar%/I ) 20 A
an are each ipde ent sel ected from ro -R3; (c

-OR); (d) o% 0) RerEp. dye ra @%ﬁ%&(ﬁfﬁ"c‘(‘ﬁ"‘fﬁ@é@%ﬁ o0 )"’“Xﬁ\?é@ . where Rg
and R9 are each innea ittty iseccaicas (%4 ©rbdR40%). Terniat higkl y, Rs and R9
taken toget her ctrc,taznt\%\%}%f H’Io&%-n?sgs?aﬂceqs ﬂ&%c}lﬁn XM&HSQ ﬂe&eh@attgr»%thca%mfﬁ&hgd forma 3-

to 10- nenbered r contaln one or nore
het er of uncti ons @ecle@@tswac\‘qfé 9%&15@W®Erﬁascon5| sting of: -0-, -NH,

-N(Cl - C6-al kyl ) -, - Nﬁ"ﬁ@f@ﬂs, therefgk,(a(b)&m ne\é‘&"ﬁf ﬁévd'lnd%roﬁd&,thalo@l’coﬁe th@nd RlO i's

sel ected fromar I su stituted ar het er gar and substitu
het er oar yl ; ?1 Hgumocqegl res )ik s 1?}(%5"“’0‘%’—7(‘,‘6 ﬁﬁoﬁﬁ’les K d (k)
- NHC( 0) NHR4; acai sksﬁﬂlnathmze&ymm&g iaheadBvd aien K offedshrer Wi th t he carbon atom

where 1 i o abent . GuRgg e Rl BV g pRbr R Bmfiég 3 and
wherein Rii is iiependeatite Methiciin-Besiganbhaiupergen agng (RA-MRABY (’:1)

C=CH J-1211; andgkfhhd M§§de§dfécﬁg1sg§ wHNaWBStdrtiM befire A S abingAted or
unsaturated 5- to 10- nenbered eterocgcllc Li s i nde ndentl sel ected

fr om R3; Wi §55e1|’dé‘lft‘]ébty?crqg|‘h° baairia fhehrg HOGERE FEB P RIPERY P ug group; (c)
‘ ( ) ‘_ g- ?)4 (CE);)) R. lﬁcludlng methicillipShakidg (i) BieRdo tr&ﬂd’r&@((lisl){ M%@)dﬂcm)a Qis:
a) - ; - U .
(e) -S(0)2R4; (%ro gxalggg?]ré: tle&g tr(e'%gcsmgé acChar Heg %eemcﬂs% i the (h)

trisaccharide; 38Zcralgombadityhgreitiogretmemepdops nded for new antlblotlcs with an

improved safety profile and more convenient administration for use in hospitals as
20  well as in community settings. The growing problem of bacterial resistance to many
existing drugs also necessitates the development of new antibiotics to fight the
battle.
Current macrolide antibiotics, including erythromycin A, clarithromycin, and
azithromycin have been successfully used in the treatment of respiratory tract and
25  skin and soft tissue infections. Macrolides are generally safe and well tolerated.
However, extensive clinicé,l use of macrolides has resulted in the rapid emergence of
macrolide resistance in staphylococci, streptococci, and enterococci. Current
macrolide antibiotics are not active against the majority of MRSA isolates.
~ Improving activity of macrolides against MRSA isolates arc the focus of this
30 invention in addition to improving Haemophilus influenzae activities,
These new macrolides will be ideal candidates for drug development for skin
‘and soft tissue infections and in upper respiratory tract infections (“URTT”) and

lower respiratory tract infections (“LRTI”).



(e) -ON (d) -N@2; - (e) -C(O)NH2; (f) -C(0)OH, (g) -CHO (h) -R3; 5(i)
-C(0)OR3; 0) -C(0)R3; or (k) -C(0)NR8129; when U is hydrogen, Vis selected
fromthe group consisting of: (a) hydrogen; 10(b) -0OL; (c) -0C(O)R4; (d)
-0C(O)NHI t4; (e) -0S(0)2R4; (f) -0-nopnosaccharide; and 15(Q)

-0-di saccharide; alternatively, U and V taken together with the carbon atom
they are attached is C=0; each of X and Y is independently: (a)
hydr ogen; (b) hydroxy; 20(0) NR8R9; (d) halogen; or (e) -R3. In
anot her enbodi nent of the present |nvent| on there are disclosed :
pharmaceutical conpositions conprising a therapeutically effective anount

of a 25 conpound of the invention in conbination with a pharmaceutically
accept abl e c&U/MMARVOFAHEIPVENTION n yet anot her enbodi ment of the invention

are nethods of trgali.0g6 ﬁ%h&ﬁ%@é&@dmLimﬁce&{tringBﬁdgdnmac.awbj ect in need of
such treatnent with said pharnaceuti cal ositi ‘.tabl e carriers and

f or mul at i ons coRPoppHs OEHHﬁ’df\ﬁﬁtﬁﬁ‘**%f‘m‘i‘ﬂ‘éb'bT“fégéﬁ . Oﬁvg(ﬁ't'ﬁr"éh"mar e di scl osed. 30
DETAI LED DESGBhPIJ\@‘ﬂarQ?nJ&tE lIhN\lEi\EEI:ﬂNo»ed \Acfmd'etphanboﬁmma:nt of the present
invention is a caonmpound of i1 bove, or a

phar maceut i CQIW"V"‘&TC heAr B g“%"é‘ 'El“qg%t“g“m )i p}%%dﬁumg‘ﬁ%@;rogg?la Preferred
subgener a of cbthspgﬁsemhmundb@lﬁtinommrmtcmt@n &mnctmmﬁdm@‘f ofovRil a (HI ) :

wherein EP., , o] K I < Byt prodrug group;
by s (a8 .Ofcdéﬁ..nﬂﬁﬁg m%éd.rt L Qﬁﬁgﬁﬁ%"g“?ﬁ'ﬂé‘g‘f@‘ect Ras o, o oo
consi sting ofbdcu(rldbmfuﬂﬁm "amthm@V Pﬂ)m'g'u'b@tbl“tf’lhfr@d“a'ﬁfd’ WS t ut ed - C3- C12
cycl oal kyl CQ&In &bﬂxg'ﬂ& Bm o]nnds%t th@'bnrls)hnhﬁtf&f]&atmgﬁw@ﬂb@ﬁthﬂﬂ e O, S or N,
R30 andRi pi s | ndepéndent T sel ected fromthe group consisting of hydrogen,
acyl, a substrraces “be"‘Gr'i‘k‘h‘b%‘t FRrRpoRls oKHg RIFGR ‘B’c’b‘E’"unsat urated aliphatic
group, a substit Ufy@a: @bodialdMHIMS hickut @etntisAthuk atcekticlord ums@iuisat ed al i cyclic
group, a substituted unsubstituted aromatic group, a substituted O
unsubsti t ut ed F‘\’E’F‘é?b%{ﬁg)nati C group, saturated or unsaturated heterocyclic
group; or can be taken together with t h&~gi®rogen atomto which they are
attached to forma substituted or unsubstltuted heterocyclic or .

het er oaromat i c {l yoand T, Cy, Y1-Y3, Y Y, A and B are as previously
defined. 20 A co f formula (I1V): %3y wherein A is 0 or

NC(O)RI i; Rpis hydr hydr oxy protect ed p or hydroxy prothug group;
and T, Cy, Y1-Y3, X andoYAare as previously defj med. A conpound of fornula
Vi y T-(0 - '

{1y or

or a pharmaceuticaily acceptable salt or ester thereof,
wherein:
T is hydrogen, OR;, halogen or NRR3, where R. and R; are each independently selccled
from:
(a) hydrogen;
(b) —R3, where R; is substituted or unsubstituted ~C,-Cy alkyl, —Cy-Cg alkenyl, or
-C-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, S or
N
(¢) ~C(O)R4; where R, is independently selected from the group consisting of:
(i) h ydrogen;
(ii) aryl; substituted aryl; heteroaryl; substituted heteroaryl;



Y3 C 5(V) wherein A' is 0 or NC(0)12.11; Rp is hydrogen, hydroxy protected
group or hydroxy prodrug group; and T, Y1-Y3, RI1 and Y are as previously
defined. (VI) wherein A is 0 or NC(O)Ri |, Rp is hydrogen, hydroxy
protected group or hydroxy prodrug group; and T, Y1-Y3, Rll and Y are as
previously defined. 5 A compound of formula VII: N A2 )12/ ThX1 X3% "I
wherein Rp is hydrogen, hydroxy protected group or hydroxy prodrug group;

Q is: (a) hydrogen;.10(b) OR, or (c) -OR5, where R5.is selected fromthe
group consisting of: (i) -R3; and (ii) substituted and unsubstituted

- C3-C12 cycl oal kyl cont ai fii)ngROandl, 2, or 3 heteroatons selected fromO0, S
or N, 15 R30 and 1240 is depe € up consi sting
of hydrogen, acyl, a subs{"lﬂt u?égge%kﬂ%%%%kﬁ%a&&igg[&%%gr%%reg or unsat urated
aliphatic group, a substit ut extlosikyheaeyseateiningd.de?, oshbatrestonts seictedns at ur at ed
alicyclic group, a substitutednmey,séngubstituted aronmatic group, a
substituted or unsubstjtuted heteroaromatic group, saturated or unsaturated
het er ocyclic Sroup df) LN R aken together with the nitrogen atomto

whi ch they are attacheda)drayamia substituted or unsubstitutedheterocyclic

or hetcroaromatic rixg;_ R, R. Cy, XI-X, W X Y. Aand B are. as
previ ously defl ned 6uhd of forrmula VIII: XOX, wherein A" is 0 or
“NC(0) 12. 11; i sltemyatlyaby Enanddn darfe takRptogeheq jth thﬂll@geqheywat)edﬁﬁd Y are as

previously defl n%@lheofo.-mafuséd'ar@dﬁ%é&@rsu@{meaibmaﬁmm&tmeﬁfb@maﬂ@gs of the
i nvention include conpounds of Formula Ia, (la) or a pharmaceutically

accept abl e sdft JriSeX& thereof, wherein: T is hydrogen, OR . hal ogen or
NRI R>, where R1 a@%dlf@;a&reec}ﬁmbenuaﬂ@md&ﬁtmys Is,e.‘benclfedwfrwnﬁmm( a) hydr ogen;

(b) --Ry, where R%epemfeg yy sefecte&j itam hyc h Qﬁﬁ}%}?&gz' atrrH+ e%éoge&%ub%@rh -- C2-Cc;

al kenyl, or - Al n et er oat ons
sel ected from 0 u@ubtitupgd dU<eamé$féutﬂmrM®Ubﬂﬁﬂé?peﬁﬂ€nmP yussgdeed from t he

group consisting uﬁstlbbtltu(éd)mdtk¥gﬁ191g%g, CI(I Ndz,m%hfﬂﬂﬁ ldaﬁtdh%mm@gn@ ryl
hcteroaryl ; substituted hetcroaryl: (iii)-R2.: a Iv)--Rs. where Rs iN

substituted dfd sHheeEsHiphiced eyel oal kyI each cont aining 0, |, 2, or 3
het er oat ons sel e@ioeﬁedcthﬂmh&eltﬁerw, 0NY3]@S)1H&@(19¢HH"N A6 hot-hgfrB3eB124; (0 an

am no acid resid (|t 0 and R2 can be

t aken t oget her \M%Esﬁ(” 't albl@& p%‘?ﬁjRélyzf?lECtet 051 aéi%//ﬁ’th to forma fused or
non-f used, substCurustsahktlmtedtqnlslallﬂzstnmtemh@@looaétceqr@dwymhﬂeatormnwgstmzﬁ is N or CRT,
Z2 1sO S or .Z3 is N, 0, S or CR10; where Rut is independently
sel ect ed from hydr o . hydroxy, am no, hal ogen, substituted or unsubsi

li med al koxy,zosul@é@gﬁtﬂf‘?@@‘wdq}ﬁ#@%gﬁ'q@ﬁﬁéfamal kyl ami no. substituted or
unsubstituted dial kyl(a)mymggenCF CN. NO?. N. sulfottyl. acyl: aliphatic, and
substituted aliphatic; provided that at |east two of 11, 7.2 and Zt are not
CR 10- Cy is subst i t dPedor unsubsti t ut ecl het erocyclic. or substituted or
unsubst lotted heterdexyylrRsy; A and B are each independently selected from

(a) hydrogen; (b) - Ft(?fj—d&%))’}Q;R‘“
25 (e) —OC(O)NHRy;

(£)-OC(O)OR4;

(g) -NRgRo; where Rg and Ry are each independently'selected from Ry;
alternatively, Rg and Ry taken together with the nitrogen atorn to which
they are connected form a 3- to 10-membered ring which may optionally

30 contain one or more heterofunctions selected from the group consisting
of: -0-, -NH-, -N(C;-Cg-alkyD-, -N(R0)-, -S(O)n-, whereinn= 0, L or 2,
and Ry is selected from aryl; substituted aryl; beteroaryl; and substitated
heteroaryl;

(k) -NHC(O)R4;



(d)-0C(0O)R4; (e)-00(0)NHR4; (f) -0C(0)OR4: (g)-NrRaRg; where Rs and R9 are
each independently selected fromKt; alternatively, RN and R9 taken
together with the nitrogen atomto which they are connected forma 3- to
10- menbered ring which may optionally contain one or nore heterofunctions
selected fromthe group consisting of: -0-, -NH, -N(G -C6-al kyl) -,
-N(R10)-, -S(0)8-, wherein n =0, 1 or 2, and R10 is selected fromaryl;
substituted aw ; heteroaryl; and substituted heteroaryl; 5(h) -NHC(0)R4,
(i) -NHS(02)R4; (D -NHC(0)O0R4; and (k) -NHC(0) NHR4; Alternatively, A
and B taken together (WEHSORB;Car bon atomto which they are 10 attached are

selected from (a) C@zs%é@eogggﬂl\kv&i R, where J is absent, 0, C(0), SOG2, NH

NHC(0), NHC(0)NH or erein R, is independently selected from
hal ogen and R4> 15(ch)GE@ﬂ(Q)NXIBALl (d) substituted or unsubstitut ed, and

saturated or Unsﬁﬁcﬁa@&cﬁﬂAﬁndﬁch%@ﬁrcthcrwnh the cHBSHRRIEM Whahefepepcl ic; L is
i ndependent |y selected from R3 V\h s selected from 20(a) hydrogen; (b)

hydroxy prodr8g BF6IHaresgsced@em: (q) - c0)124: (e) -O(0)0-R4: and 25(f)
-C(0)N(18R9): Qis: (@)=oR4; (b) -C(0)1L4; (c) -C(0)NHR4; 30(d) -C(0)OR- 4

e) -S(0)2R4; (f) no | cchari dc;
(Zi)s: gag hydr(()gén; ?@%%%"wq‘fmé%%%g a&B@Z’Q&WEQ) ﬁé@ﬁﬁﬁ

-C(0)0H, (g) -CHO (h) orNBSO%EHd yhered Ry) @R@epe@endy@@gtﬂgﬁo alc(ng) aud
-C(0)NR812. 9; when U i g hydr ogen Vis selected fromthe group consisting
of. (a) hydro 15 b - OR4: 3 -0C(0)124; (d) -0C(0)NHR4; (e) -0S(0)2R4;
(f) -0- m)nosdacharl dés CaﬁH Ahedyd - o- di sacchari de:

(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-
membered heterocyclic;
L is independently selected from R;
W is selected from:
15 (a) hydrogen;
(b) hydroxy prodrug group;
(©) -Rs;
(d) -C(O)R4;
(e) -C(0)YO-Ry; and
20 (H —CONRsRo);
Qs
{(a) -Rq4;
(b} ~C(O)R.;
(c) ~C(O)NHRg;
25 (d) ~C(O)YOR4;
(¢) —S(O)Ry;
{f) monosaccharide;
(g) disaccharide; or
() trisaccharide;
30 Zis:
| (a) hydrogen;
© (b) ~Na;
{c} CN;
(d)y -NO;



alternatively, Uand V taken together with the carbon atomthey are
attached is C=0; each of X and Y is independently: (a) hydrogen;
(b) hydroxy; 25(c) NR8BR9; (d) hal ogen; or (e) -R3. Conpounds of the
invention further include conmpounds of Fornula I X, or a pharmaceutically
acceptabl e salt or ester thereof, wherein XlI, X2, Xx X4, and X5 arc each
i ndependently selected fromNor CR ", where R (0 is independently sel ected
from hydrogen, hydroxy, hal ogen, substituted or unsubstituted al koxy,
substituted or unsubstituted al kyl anm no, substituted or unsubstioned
di al kylittnino, CE), (GNCOW&: Ny, sulfonyl, ttcyl, aliphatic, substituted
aliphatic or CGN-IR _\@&?)ro%,Rl is (a) hydrogen; (b) -R2, where R2 is
substituted or unsubé?i tu edl’-CI -Co al kyl, -C2-Co al kenyl, or -C2-Coal kynyl
each containing 0, |.@2CH8 3 heteroatons selected fromO0. S or N (c)
-C (0) R4; where R4 igpipdependently selected fromthe group consisting of :
(i) hydrogen; (ii) aryl, substituted aryl; heteroaryl; substituted
het er oaryl ; (|5i i) - R3: D a#Reiere R5 is substituted and unsubstitut ed
-C3-C12 cycl oal kyl eaphomtarning 0, |, 2. or 3 heteroatons selected from
0. Sor N (d) -C(O)R{QR_% )g\{i)RTC(O)OM; (f) an amno acid residue; and (g)
-S(0) 2R4; provided t hat SONREst one of X to X5 is N and at |east one of
Xl -X5 is C RLO. wherishydasn,\sigylicsd Samdieayp feegiteRE group consi sting of
substituted or - 15 yagpstituted thiadiazole, oxadiazole, thiazole,
oxazol e, am nqg pyridine, 2-pyridine where the six-nmenbered ring is
connect ed at 18- posi ti(@n‘,ORp?yri m di ne and pyrazine. Preferably Cy is osazole
or thiazole. A and B@re®wamrh i ndependently selected from (a) hydrogen;
(c) -0124; (d) -0(:(0)(54_. drqﬁmlq{Q(O)NHRA -0C(0)0OR4. (g) -Nftgity: where Rs
and RO are each i ndeé n(?e 'y €elected fromR3: alternatively, R6 and R9
taken together with tiheO¥®rgen aa) 111 to which they are connected forma
3- to |o-nenbered ring \WiGhB%@Pkional |y contain one or nore
-het erofunctions selected fromthe group consisting of:-O. -NH,
-N(Ct - Co- al kyB) -, - N(@TG$yeechaddst 0)0- wherein nO. | or 2. and Kmis
sel ect ed from ar Yierna§ttds UiahdIV @fentbgetbier ‘gm{tear @by btomarg a2 uibahddtiud-ad]
heteroaryl: (h) -N 124 - NHS(02) 124; (j) -NHC(0)OR4: and (k)
-NFI C(0) NHRI : Al F@F%E?i)“?ﬁ?f“dﬁ?e %&]t% taken together with the carbon atomto
whi ch they are attach&dydwensel ected front: (a) C=0; (b)C=N-J-R |, where J
is absent, 0. CO SO%b }Mﬂ’ox'\'" -(CO, NH(CO NH or NHS02: and wherein R1l is
i ndependently sel ect ed) ront hal ogen and R 1. (c¢) (d) substituted or
unsubstituted® and sdU¥fBed or unsaturated 5- to 10- _ menbered
heterocyclic: L is indepepdent!y selected fromR3: Wis selected from (a)
hydr ogen: (b) hydroxy(e)prﬁ) rug group: (c) -R3; (d) -C(0)R4,;
_ RS,
In another embodiment of the present invention there are disclosed
pharmaceutical compositions comprising a therapeutically effective amount of a
25  compound of the invention in combination with a pharmaceutically acceptable
carrier or excipient. In yet another embodiment of the invention are methods of
treating antibacterial infections in a subject in need of such treatment with said

pharmaceutical compositions. Suitable carriers and formulations of the compounds

of the present invention are disclosed.

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

Preferred subgenera of the present invention are:



(e) -C(0)0-124; and (f) -C(O)N(R8129); 5 Qis: (a) -R4; (b) -C(O)R4; (c)
- C(0) NHR4; (d) C(0)0114 10(e) -S(0)2R4; (f) nonosaccharide; (9Q)

di saccharide; or (h) trisaccharide; Z is: 15(a) hydrogen; (b) -N3; (c) -CN
(d) -NO; (e) -C(O)NH2: 20(f) -C(0)0H (9) -CHG (h)
-R3; (i) -C(0)O0RS; (j) -C(0)R3; or 25(k) -C(O)NR8BR9; when Uis
hydrogen, V is selected fromthe group consisting of: a
hydrogen; (b) -OR4; (c) -0C(0)R4; 30(d) -0C(0O)NHR4; (e)
-03(0)2R4; (f) -0-nonosaccharide; and (g) -0-disaccharide; alternatively, U
and V taken t 0ogeh bepowididn fdrligla @Ay:bon atom they are attached is CO - 17 -

each of X and Vis |ndependentylz (a) hydrogen; (b) hydnxy; (c) (d)

hal ogen: or (c) In a pEDetred subset of the conmpounds of Formula I'X
X4 is N Xt is CGN1-12 and Xled X5 are CH, or X4 is CN(12, X., is N
and X X! and X5 arc CH, or X4 anads\>Z are N. X, and Xs are G NH2 and Xi is
CH or X4 and X5 arc N. Xi is GN-1a ‘gid N1 &an4x2 are G 11; or X4 and Xi
are N, Xis and X2 and X5 are CH, or C"}"‘I\ll , Xt and X1 are N and X2

and Xs arc al. The invention fur"t' '| des tqmwfounds of the fornmula X

Ar". % Ar2 ' AB al/ 21N Wo 0 Z". + ’ Tdceuti cal ly acceptabl e
salt, ester, am de, sulfonam de or {phespforam de” thereof, wherein Ar, is
sel ected from substituted or unsubétd Ut-8d am no thiazole, am no pyrazole,
anino i soxazol e, oxadiazole, amino oxaflazole, ani nognxazol e, 5-am no-

wherein R, is hydrogen, hydroxy protected group or hydroxy prodrug group;

5 Qs
(a) hydrogen;
(b) ORy;or
(¢) —ORs, where Rs is selected from the group consisting of:
(i) —R3; and
10 (ii) substituted and unsubstituted —C3-Cyy oycloalkyl

containing 0, 1, 2, or 3 heteroatoms selected from O, S
or N;
Rjo and Rayis independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
15  unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
arornatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to
which they are attached to form a substituted or unsubstituted heterocyclic or
heteroaromatic ring; and T, Cy, Y1-Ys, W, X, Y, A and B are as previously defined.
20 A compound of formula (IV):



1.2.4-thiadi azole, amno triazolc. or amno teltilZOC:. and Ar2 is selected
fromsubstituted or unsubstituted thiadiazol e. oxadi azole, im dazole,

t hi azol e, pyrazol e, oxazole, phenyl, pyridine, am no pyridine, pyrimdine
or pyrazinc, or Ari is selected fromsubstituted or unsubstituted am no
pyridine. amno pyrimdinc or amno pyrazine; and Ar2 is selected from
substituted or unsubstituted thiadiazole, oxadiazolc, imdazole, thiazole,
pyrazol c. oxazol e, amno pyridine. 2-pyridine where Ari is connected at
5-position, pyrimdine or pyrazine. A and B are each independently sel ected
from (a) hydrogen; (b) -R3 6 R3 is substituted or unsubstituted

- Cl- Ceal kyl , - C2- C6al kenyl , Tor vilg—<pbal kynyl each containing 0, 1, 2, or 3
het eroat ons sel ected fromO0, S or ' 5(c) -01L4 where R4 is independently.
selected fromthe group consisting oft gv) hydrogen; (vi)aryl; substituted
aryl; heteroaryl; substituted hetero -RP\N(vii) -R3; and

(viii) -11.8, where R5 is substitute aingubgtituted - C3-Cl2 :
10cycl oal kyl each containing 0, 1, "2 -petferdat ons selected fromO0, S
or N, (d) -0C(0)R4; (e) -0C(0)NHL24 NJ Y.z » 15(g) -NR8R9; where Rg
and RO are each independently sel ecfe fdom R3; alternatively, Rg and RO
taken together with the nitrogen atof t& vhich they are connected forma 3-
to 10-nenbered ring which may optional I"yY contain on8Ydr nore

het er of uncti ons skdecheld Ofci BIT(MRE; Ry iObydraRen) Bydsdxy peptedfed grolp or hyddbky' - N(R9) -,
-5(0)"-, wherein n,= 0.1 ar. 2 - NE1 124 (i) -NHS0211-4; (j)

- NHC(0) OR4; and }fr%mg-% &%ﬁH@;ﬁ%&’ﬁgﬁgﬁm\% Swe,&leg'nd B taken toget her
with the carbon Atempoued offigrahlaihey are 25attached are selected from (a)
C=0; (b) C=N-J-R11, where J igrngbsent, 0, C(0), SO2, NH, N14(C0), NHC(O0)NH
or NHSO2; and wherein R11 i ependently sel ected from hal ogen, NO2 and
R4; 30(c) C=CH J-11.11 (d) sub$t i ‘ﬁt|-d or unsubstituted, and saturated or
unsaturated 5- to 10- nmenbered heY yclic; L is independently sel ected
fromR3; Wis selected from (a) hydrpdEn; (b) hydroxy prodrug group; (c)

-R3; 5(d) -C(O)R4; (e) -C(0)0-R4; and Ng@~T(O0FN(9231t4); Qis: (a) -R4;
10(b) -C(0)124; (c) -C(O)NHR4; (d) n ; % o7 3(0) 2R4; (0O
f’fﬁ%}@ride; Zis: (a)
) g P
5 L& V)

nonosacchari de; 15(g) disaccharide; «©
wherein A’ is O or NC(O)Ry; R, is hydrogen, hydroxy protected group or hydroxy

hydr ogen; (b) -N3; 20(c) -CN, (d) T

prodrug group; and T, Y-Y3, Ryy and Y are as previously defined.



(e) -(0)ML2; (0 -C(0)0H (g) -CHG 25(h) -R3; (i) -C(0)OR3; (0 -C(0)R3; or
(k) -C(0)N12424; U is hydrogen, Vis selected fromthe group consisting of:
30(a) hydrogen: (b) -0124; (c) -0C(0)124; (d) -0C(0)NHR4; (c) -03(0)2R44;

- 20 - ( 0 -0-monosaccharide; and CO -0-di saccharide; O alternatively, U
and V taken-together with the carbon atomthey are attached is C=0: each of
X and Y is independently selected from (a) hydrogen: (b) hydroxy; (c)
NItslt9; (d) halogen: or (e) -R3. One preferred subset of conpounds of
Formula X are represented by formula (X1): Arr., Ar2 or a pharmaceutically
acceptabl e salt, Ae:sm@rrupdafrfhdm]a\sul fonam de or phosphonam de thereof,
wherein Rs, is hydrogen, Y| protected group or hydroxyl prodrug
group; Q is: (a) hydrogen; T-(-% . or .21 - (c) -OR5,-MCA: R5 is

sel ected fromthe group consi sti : (i) -.R3: and (ii) substituted and
unsubstituted -C3-(712 cycl oal kyl aining 0. 1, 2. or 3 heteroatons
selected fromO. S or Ny R30 and Roo ri{ach md;pendently sel ected from

t he group consisting of hydrogen, acy Subl§pt ruted or unsubstituted,
saturated or unsaturated aliphatic gy # sopsktuted or unsubstitut ed
saturated or unsaturated alicyelie g# d+suldstijt ut ed or unsubstituted
aromatic group. a substituted or unstibst Mtte oaromati c group,
saturated or unsaturated heterocycli'c - or can be taken together with
the nitrogen atomto which they are at t ghed to for substi tutcd, or
unsubstitutcd heterocyclic or licteroaromatic ring: and An, Ar7. W X Y, A
and FT are as pr¥5eguél 9'Qié'ﬁcrﬁ‘é)cﬁ‘"fBr“’#ﬁir'?ﬁﬁ‘l‘élyé("xi"lfﬁm?fff@&E’Hf)ﬁf&yﬁ‘éﬁ of the
conpounds of Forpmhlagg%up,é,m'r IYS-Ya R, Néna W 8 &l peevioliddy @ufiecdenbodi ment t he
conmpounds of heAl nventéﬁt{} g]\;IFpr esented by fornula XI'l: or a

phar maceut i caPl y"dCCEPIADI " 8EIt " ester, anide, sul fonanide or

phosphonani de thereof, wherefyftis sel ect ed from (a) hydrogen; (b) -R3,
wherein R3 is substituted or bstituted -Cl-C6 al kyl, -C2-C6al kenyl, or
-C2-C6 al kynyl each cont ai ni 2, or 3 heteroatons selected fromO0. S
or N, (c) -C(0)114, wherein 1147 | ndependently selected fromthe group
consisting of: (1)hydrogen; -2I1A- i)garyl; ,Rm H‘LJS'[I tuted aryl; heteroaryl;
substituted heteroaryl; (iii) -R3; N

L5 (VII)
wherein R, i hydrogen, hydroxy pretected group or hydroxy prodrug group;
Q" is:
{a) hydrogen;
10 (b) OR;or
{c) —ORs, where Rs is selected from the group consisting of:
(i) —Ra; and
{(il) substituted and unsubstituted —C3-Cy cycloélkyl containing 0, 1, 2, or 3
heteroatoms selected from O, S or N;

15 Rsp and Rygis independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or

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



(iv) -Rs, wherein R5 is substituted and unsubstituted -C3-Cl2 cycl oal kyl
each containing 0, 1, 2, or 3 heteroatons selected fromO, S or N (d)
-C(0)0-114; and (e) -C(0)N(R8R9), wherein R8 and RO are each independently
selected fromR3; alternatively, R8 and RO taken together with the nitrogen
atomto which -they .are connected forma 3- to 10-nenbered ring which may
optionally contain one or nore heterofunctions selected fromthe group
consisting of: -0-, -NH, -N(R4)- , -S(Q%p-, wherein n = 0, 1 or 2; each of
X and Y is independently selected from "(a) hydrogen; (b) hydroxy; (c)
NR8R9; (d) hal ogen; or (e) -R3. R30 and R40 are each independently sel ected

fromthe group consisting of hydrogen, acyl, a.substituted or
unsubstituteﬂﬁcgﬁFhP@ﬁgﬁ%8$mdﬁébﬁﬂ'§F§8?3¥WﬁW§FWEQ§fﬁGQFE%P%ubstituted or
unsubst i t ut eglycrsabMiiated; Ak YNSATYated WalX, ¢y alang Bgrows prevsusybst i t ut ed or
unsubstituted aromatic group, a substituted or unsubstituted heteroaromatic
group, sat ur 4&f@ed-or unsaturat ed het erocyclic group; or can be taken

toget her w t R chRpolibilor R@AMaAAM to which they are attached to forma
substituted or unsubstituted heterocyclic or hetcroaromatic ring Rp, is
hydrogen; A, together w t'hwthe carbon atomto which it is attached, is
selected from (a) C=0; (-N—J-Rll, wherein J is absent, 0, C(0), SO,
NH, NHC(0), NHC(0)NH or NGK04! .and wherein Rl is independently sel ected
from hal ogen and R4; (c) CH eaﬁll; (d) substituted or unsubstituted, and
saturated or unsaturated 5- to~30% nenbered heterocyclic; and in one set of
compounds of Formula XIl, Ar6 is & W’Q;ed N gm t he groups set forth bel ow

and can be further substitutedw o U’f -y, 2N * H2N, H2N S H21 \ N
".. HZNN N H2N .. H2ZNN Cr N .‘]9._ _[}Il\ﬂ\].,l\l% H2N....-- . N [/

e, ""o o . .
Ly (VD

H2NN1, /

wherein A’ is O or NC(O)Ry; R, is hydrogen; and Ry, Ry, X-X3, Ry, Cy, W, X
and Y are as previously defined.
In another embodiment, the compounds of the invention include compounds

of Formula 1,

(1a)

or a pharmaceutically acceptable salt or ester thereof,

wherein:

T is hydrogen, OR:. halogen or NR R, where R and R; are cach independently
scleeted from:

{a) hydrogen;



H2N 1 afr

HZNN H2N * / H2N''...2---CS-/ \NY H2N .2,--A/ 4 s N* N
i H2N O, ,

H2N--. -.. HZNN % .r V .,. HZNN.... HNN1L 1 N INS
V. N. NH2 N \ N H2N N

-11 -

(b) -Ry, where R is substituted or unsubstituted -C-C alkyl, -Co-Ca
alkenyl, or —C-C, alkynyl cach containing 0, 1. 2, or 3 heteroatoms
selected from O, S or N:
(¢} -C(O)R; where Ry is independently sclected from the group consisting
of: |
{i) hydrogen:
(i} aryl; substituted aryl; heteroaryl; substituted hewcroaryl
{iti)-Rz: und
(iv)-Rs, where Rs is substituted and unsubstituted ~Ca-C;
cycloatkyl cach containing 0, 1, 2, or 3 heteroatoms selected
from O.Sor N;
() ~C(OINHR,:
() ~C(O)OR;
() an amine acid residue; and
() -S{O)=R4
alternatively, R; and Rz can be taken together with the nitrogen they are attached
with to form a fused or non-fused, substituted or unsubstituted heterocyclic ring. 2,
is N ar CRyg, Z; is O, S or CRyg, and Z3 is N, O, S or CRyp; where Rg is
independently sclected from hydrogen, hydroxy, amine, halogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamino, substiuted or
unsubstituted diulkylaminm CFy, ONLNO,, Nasulfonyl, acyl, aliphatic, and
substituted aliphatic; provided that at lcast two of Zy, Z and Zyarc not CRy,. Cy is
substituted or unsubstituted heteracyclic. or substitnted or unsubstituted beteroaryl.
A and B are each independently selected from:
{a) hydrogcn:
{b) -Ry;
(c}-ORy;
(d} ~OC{ORy;
(¢) ~-OC(OINHRy:
(H -OC(0)OR.:
(1) ~NRuRy; where Ry and Ry arc cach independently sclected (rom Ra
altematively, Rg and Ry taken together with the nitrogen atom to. which

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

N N



H2N ... Ns,...\N / H2N* \ NV N HZN N fizrNN \,..... "N H2N NH2 *
A/ \ /1" NOHN N..- HZN>--NN t,". 11 0 0 H2ZN-42, N N... - 23 -
11214 .- I\ ,N.. N 12221--... . a- NN7 | -\ NH NHNN / N

contain one or more heterofunctions selected from the group consisting
of: -0-, -NH-, -N(C;-Ce-alkyl)-, -N(Rp)-, -S(O)s-, whereinn = 0, 1 or 2,
and Ryg is selected from aryl; substituted aryl; heteroaryl; and substituted
heteroaryl;
5 (h) ~NHC(O)R4;
(1) -NHS(O2)R4;
() -NHC({O)OR,; and
(k) —-NHC(O)NHR;
Alternatively, A and B taken together with the carbon atom to which they are
10 attached are selected from:
(a) C=0;
(b) C=N-J-R;;, where ] is absent, O, C(0), SO, NH, NHC(O), NHC(O)NH
or NHSQy; and wherein Ry; is independently selected from halogen and
Ra;
15 {c) C=CH-J-Ry5;
(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10-
membered heterocyelic; |
L is independently seiccted from Ra;
W is selected from:
20 (a) hydrogen;
(b) hydroxy prodrug group;
(c) -Rs;
(d) ~C(O)R4;
(e) —C(0)0-Ry; and
25 () ~COONRRY,

(a) —Ry;
(b} -C(O)R4;
(c) ~C{ONHRy;
30 {(d) ~C{OYORy;
(&) -S(O)Rs
(f) monosaccharide:
{g) disaccharide; or

{(h) trisaccharide;

12



S-94 24211-4.. . {1..ENNL 1 NH2N ./ ... H3N 1.12N,./ N HA

I n anot her set ofeonpounds of Fornula XIl, Are,

set forth bel ow and can be hither substituted. S N/ [/ N N -

H2 N 21224N

10

15

20

25

Is selected fromthe group

M X

One subset of conpounds of Fornmula X are represented by
formula XI11 w2.w Ar2

Zis:
(a) hydrogen;
(b) Na;
(c) ~CN;
(d) —NO;
(e) —C{O)NHgz
(fy —-C(O)0H;
(g} -CHO;
{h) Ry
(1) —C(O)OR,;
(3 ~C(O)Rs; or
(k) ~C(O)NRgRg;
when U is hydrogen, V is selected from the group consisting of:
(a) hydrogen;
(b) -OR4;
(c) ~OC(O)R4;
(d) ~OC(O)NHR4;
(e) ~OS(0):R4;
{f) —O-monosaccharide; and

{g) ~O-disaccharide;

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

each of X and Y is independently:
(a) hydrogen; '
{b) hydroxy;
(c) NRgRg;
(d) halogen; or
(¢) —Ra,

Compounds of the invention further include compounds of Formula IX,

13



10 N1 O, (XIIl) or a pharmaceutically acceptable salt, ester, am de,

sul fonam de or -phosphonam de thereof, wherein A is 0 or NC(O)RLRI, is
hydr ogen, hydroxy protected group or hydroxy prodrug group; T is NR 112.2,
where RI and R2 are each independently selected from (a) hydrogen;

(b) -R3, where R3 is substituted or unsubstituted -Cl-C6 al kyl, -C2-C6

al kenyl, or -C2-C6 al kynyl each containing 0, I, 2, or 3 heteroatons
Sselected fromO, S or N (c) -C(O)R4; yhere R4 is independently selected
fromthe group consisting of: (v) hydrogen;

(vi) aryl; substituted aryl; heteroaryl; substituted heteroaryl; 10(vii)
-R3; and (viii) -R5, where R5 is substituted and unsubstituted -C3-Cl2
cycl oal kyl eg “xcontalnlng 0, 1, 2, or 3 heteroatons selected fromO, S or
N, (1) -C(0) NdR LS5(m - C(0) OR4; (n) an amno acid residue (0)

(R30) (R40) P( 0)%; (11) -S(0)2R4l alternatively, RL and R 2 can be taken
together with the 1yrogen they are attached 20 with to forma fused or
non- f used, substltuteq3g%.unsubst|tuted het erocyclic ring; W, W2 and W8

are each indepen nt l.ected fromS, N, 0 or CRIo wherein RIC IS
i ndependent |y selé@_ m hydrogen, hydroxy, ami no, hal ogen, substltuted
or unsubstituted ap AOXY,, Ubstituted or unsubstituted al kyl am no,
substituted or unsHbsPit teﬂ—ﬂlalkylanlno CF3, CN, NO2, N3, sulfonyl,
acyl, aliphatic, ang tituted aliphatic, Wi is Nor C provided that
W, VW, W and W are él%cteduapch that the five-nenbered ring to which
they belong is thiazole, pyrazole, isoxazole, oxadi azole, oxazole, 1,2,4-
t hi adi azol c,orkph@mateticaly atepradlzchleor ardthdgofr 2, R11 and Y are as
previ ously defined for Formula X. Another subset of conpounds of Formul'a X
are represetf®Fihy formula (XIV) - 25 - (XIV) or a pharnaceutically
%cept abl e sg| k,, \Qsiﬁ:imi )@chQ:J: ;:&tu;b&mamcdencwrmmmﬁ phgrhatmdeﬂ ther eof , |

erein A is 0 or WL-W, R11 and Y are
as previ ousl 'Vd‘tﬂETdF'HléddT‘i'hd f?ﬁ'r*t‘t&ff’%“?&]yﬁmyg‘élf”‘ HeeH E{ear‘dg'hbset of conpounds of

Fornula X ar tﬁmﬂﬁlﬂbt@@ﬂ[ﬁ:@dulﬁk}ltu&@bmktﬂ)st)(hlcd Agyanvino, Tubdmad ¢rX\) or a

phar maceuti cal | bl.e L& ng or ,
phosphonani dté:mfl%utut g&ﬂkq mmo %‘?‘ N, ﬁ?) ‘?J, ul?lﬁg(jgy/&ﬁ'ruh &Rglmllgﬁcﬁydrogen and T,

W-W, R R@hwn¢%¥VMm®\dsm¢hewlously defined for Formula XII1. In another
enbodi nent  of thesRiSseRt invention, there are disclosed conpounds of

formula XVI: _ o o
(b} =R, where Ry is substituted or unsubstituted =Cy-Cg alkyl, ~C-C

atkenyl, or ~Cp-Cealkynyl cuch containing 0, 1, 2, or 3 hetcroatoms
sciccted from Q. S or No
(¢) ~C{OIRy; where Ry is independently selected from the group consisting
af
{t) hydrogen: _
(i) aryl; substituted aryl: heteroaryl; substituted heteroaryl;
iii)-R: und '
~{iv)-Rs. where Rs is substinuted and unsubstituted ~Cs-Ciz
cycloalkyl cach containing 0, 1, 2, or 3 heteroatoms sclected
from O, Sor Nz
(d) -C(O)NHR4;
(e) -C(O)OR4;
(f) an amino acid residue; and
(g} -S(OxR4;
provided that at least onc of Xy 10 X5 s N and al lcast one of X1-Xs 15 C-Ra.

wherein Ryg is NHR,. Cy is selecied from the group consisting of substituted or



(XVI) where Ar is selected fromthe group consisting of N RRN N and
wherein A" is oxo or NC(O)R2; RI is hydrogen, an am no acid residue,
-C(0)R2 or (R30)(R40)P(0)-; each R is independently selected from
hydr ogen, substituted or unsubstituted al kyl, substituted or unsubstituted
al kenyl . subsituted or unsubstitutect eyel oal kyl or substituted or

unsubsti tuted heterocycl oal kyl ; each R1 and R, is independently

sel ected from hydrogen, substit ut ed or ggsubstituted al kyl or substituted
or unsubstituted alkenyl; Y is H or d Rp is I-1 or hydroxy

pr ot eeti ng- uroup. The invention al so contenpl ates Pharmaceutically

acceptabl e salts, esters and prodrugs OE t he conmpounds,. of fornula X.

In a first GP@@F‘P@@@%@'@ SRdigenh JU %azﬁ&rﬂgﬂF%PWf i s hydrogen or
an amino. aciy dparrrigﬁl'e Ere th&lﬁ-n&ﬁﬁ@t@@lnﬁé %fcﬁﬁrl’eeﬁdﬁwﬁﬁcﬁﬁuoﬁf Corrpounds O fornmul a
1, As is oxo . where R2 is Cl-C6- pr ef er abl t hyl, ethyl,
propyl or i wpmdn;el and pmzmel’r@fmbw @eistosazple q’é‘“%ﬁ ear‘?i e Bd?ff’g ‘::ggm due of the
formula; RO eger fromto 5; each X1 and X2 is,
|ndependentI@Qsﬁﬁgﬁ8h§k&9dpﬁgf substituted al kyl, cycloal kyl, substituted
cycl oal kyl , hetepi f)tkapah:Kyl , Ssubstituted heteorcycloalky ,
heterocyloalkylal yl, substltuted het eocycl oal kyl al kyl, aryl al kyl
substituted aryl R§1 het er oaryl al kyl , substituted heteroarylalkyl,,
substituted cyclg@L@&lalkyl or cycloalkylalkyl. 11.0 and Rb are each,

i ndependent |y, r €§ﬂ .acyl (e.g., -C(0)R2), alkyl, substituted al kyl,
cycl oal kyl subs tu cycloalkyl, hetr oal kyl, substituted hetenmal kyl

het er ocyl oal kyl , (@u@éﬁhﬂﬁ&ed 10het eor cycl oal kyl, heterocyl oal kylal lryl,
substituted hete f kyIaIkyI substituted cycloalkylalkyl

cycl oal kyl al kyl , ar , substituted arylal k Qﬁ aryIaIIcyI or
substituted hetetBa SHRa] ‘k'}?!" ReAng R gty apqpe "‘Wi%ﬁ"'?@" ydr ogen and q is 1,
X1 and Ra can togetaghaif-Qf.M; 3and321on by enEihg hidgen a@m ta“ﬁRh 05- al kenyl ene
group. 15In a preferred enmbodj nent .S .an idue, i.e., @
is 1. Mre preferaﬂﬁy“md°T§“Vh8ﬁﬂd&f°ﬁ%mH“%ngmh“'tﬁ U&ﬁ referably, RL
is selected fron1thaugﬁompwaﬁWSm@tmmgmmfwkasddme@»@hugkyewwe D- and

L-al anine, D and L. Phe |, al L- 0] D - L-1 euci ne, D
and L-i sol cucinc, Qnﬁ*t-*§F19r“k %ﬂﬂ@__%d%,%?ﬁgnntyogﬁg ‘L-t hr eoni ne,
D- and L-scrine, D«mcahd islselagtal franmioy!: Dbstigyed wpd: 1‘2@&’3’95#‘2‘?‘6‘“&&‘?“& D- and
L-glutam c acid, L@%g- L-lysine, D and L-histidine, D and L-asparagine,
D- and L- prollne nd" L--tryptophan, D and L-glutam ne, D and

L- net hi oni ne, D-Uaﬁﬁ“EKWBWDprollne D- and-L-I1I-al anine, D and
L-norvaline, D-apg-Hg@ijrguci ne, D- and L-cycl ohexyl al anine, D- and
L-t-butyl glycine, hydr oxyproline, D and L-hydroxylysine, D
and L-denosi ne, B- %H@QDOkQSFEOdenDS|nC D- and L-3-nethyl hi stidi ne,

y-am nobutyric a@udVHD«nNmR L- C|truIIinc D- and L-honocysteine, D and

L- honDserine | fone. For chiral
amno acid r eg‘lmd’ﬁ'égy Aaﬁgwmth’" aﬁ‘ftlﬁg%ﬁf gﬂ%ﬁ%ﬁgﬁ@g@l&h Pﬁ) ﬁe preferred
enmbodi ment , ®laclicd iz selegiddoer: of a natural ly-occurring L-am no acid residue.
Sui t abl e reS|due§ QL,naturaIIy occurring L-am no acid residues include,
30but are not Ilnlted to, those set forth be articularly
preferred ernbodil®aht)-RRpviies Jas ybasaf. QuéooﬁoﬂN&%Hdéoﬁé\%EOF\*P fal ani ne.

Speci fic CO”DOUHdS r@ismhe\dh«w@nm ORint&ehdeae; scloapbimdsidbe8fdRepr esent ed by
formula XVI as s grtp in Table | below, or a or a pharnaceutically
acceptabl e salt, §t %W]de sul f onam de or phosphonam de of these
conpounds. Cbnp@und»ﬂmuWoAmuﬁmwwmen¢ﬁEQNMMFwmﬁuwmm@TEﬂ“ H2ZNNN F \\ | -N

 membered heterocyclic;
I is independently selected from Ra;
W s sclecied front:
(1) hvdrogen:
(b) hydroxy prodrug group:



H2N F NC(O)Et 4 0-0-1 NC(O)Me 5 rs F NC(O)Et N A 1-0-bi nL -H  9:IL N
INS1> {7) - - i | NH2H NO(P)Et 7 ofl N H2N'H 4 F NC(0)Et 8 0 NN H2N F
NC(O)Et 9 sFinctojThri .)-Ons 1" HF NC(O)Et 10 HOj %.. | . SE"), ' 1
HONNN | H F NC(O)Et ii H2NNNils. N

(c) -Rs;
(d) —C(O)R4;
(e) —C(0O)YD-Ra; and
(f) ~C(ONRRo);
5 Qis:
{(a) -Rg;
(b) ~C(O)R4;
(¢) -C(O)NHRg;
(d) -C(O)OR4;
10 (€) ~S(OhRy;
{f) monosaccharide;
(g) disaccharide; or
(h) trisaccharide;
Zis:
15 (&) hydrogen;
(b) ~Na;
(c) ~CN;
(d) -NOz;
() ~CLOJNH;
20 -(f) ~C(0)OH;
{g) -CHO;
(h} -Rs;
(i) —C(O)OR3;
() —C(O)Rs; or
25 (k) —C{O)NRgRg;
when U is hydrogen, V is selected from the group consisting of:
{(a) hydrogen;
(b} —-OR4;
(c) ~OC(O)Rs;
30 (d) -OC(O)NHRy;
(e) ~OS(O)Ry;
(f) —~O-monosaccharide; and
(g) —O-disaccharide;

alternatively, U and V taken together with the carbon atom they are attached 13 C=0;

16



F NC(O)Et 12 {,s--C)-1 fi,NN\,N H NC(0)Et 13 17)--0, --i

H2NNN F NC( 0) Me

14 H NC(o) e rs..._i N2NANI\ NI’ 15 is,)r-Ons HZNNN F NC(0)- isopropyl

Conmpound Ar V Al HO 16 H2N-4N1\ IN; 17 NN F O F NC(0) Et -d5

cach of X and Y is independentiy:
(a) hydrogen;
(L) hydroxy:
{c} NR«Ra:
{d) halogen: or
{c) ~Rs.

In a preferred subset of the compounds of Formuta 1X. Xy is N Xais C-NH;
and X,. Xz und Xs are CH; or Xa 15 C-NHa, X:is N and X, Xz and X5 arc (.'H:' or X,
and X5 érc N, X:and Xs arc C-NHz and X, is CH: or Xy and Xsarc N X is C-MH:
and X, und X3 are C-H; or Xy and X are N, Xy is C-NH; and Xz and Xs are CH; or

X, is C-NHs, X3 and Xy arc N and X; and Xsarc CH.
The invention further provides compounds of the formula X:

Ar,
\A 2

)

or a pharmaceuticaily acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,

wherein

Ary is selected from substituted or unsubstituted amino thiazole, amino pyrazole,

amino isoxazole, oxadiazole, amino oxadiazole, amino oxazole, 5-amino-

1.2 4-thisdiuzole, amino wiazolc. or amino rerazole: and Ary is sclected from

substituied or unsubstituted thiadiazole. oxadiazole, imidazole, thiazele, pyrazole,

oxuzole, phenyl, pyridinc, amino pyridine, pyrimidine or pyrazine; or

Ar is selecied from substituted or unsubstituted amino pyriding, amino pyrimidine

or amino pyrazine: and Arp is setected from substituted or unsubstituted thiadiazole,

oxadiazole, imidazole, thiazole, pyruzole, oxazole, amino pyndine, 2-pyridine -

where Ar is connected at S-position, pyrimidine or pyrazinc.

A and B arc cach independently selected from:



18 H2NNN$ 19 H2N-Er)-0-iN NC(O)Et 20 H2N-111-- -N NC(O)Me 21 /' NN H2N
0 22\ NN H2N F NC(O)Me 23 S NN H2N / isopropyl 24 /\ | NNH2NF 25 o | N
HO 26 -N H2N F isopropyl 27 n4l., F '

{a) hydrogen;

(1) —Rs where Ry is substituted or unsubstituted —C;-Cs alkyl, ;CQ-C5 alkenyl,
or —C2-Ce alkynyl each containing @, 1, 2, or 3 heteroatoms selected from
0,50erN;

5 (¢) -OR4 where Ry is independently selected from the group consisting of:
{v) hydrogen;
(viYaryl; substituted aryl; heteroaryl; substituted heteroaryl;
{(vity —Ry;and ,
{viii) —Rs, where Rs is substituted and unsubstituted —Cs-C2
10 cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
from O, S or N;

(d) -OC(O)R4;

{¢) ~OC(O)NHR,;

(H-OC(O)OR4; |

15 | (2) -NRgRy; where Rg and R are cach independently selected from R;;
alternatively, Rg and Ro taken together with the nitrogen atom to which
they are connected form a 3- to 10-membered ring which may optionally
contain one or more heterofunctions selected from the group consisting

. of: -0-, -NH-, , -N(R,)-, -3(0),-, whereinn= 0, 1 or 2;

20 {h) -NHC({O)Ra;

(i) -NHSOzR4;

(i) -NHC(OYOR4; and

(k) ~NHC(O)NHRs;

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

25  attached are sclected from: '

{a) C=0;

(b) C=N-J-Ry;, where J is absent, Q, C(0), SOz, NH, NH(CO), NHC(O)NH
or NHS0,; and wherein R, is independently sclected froin halogen, NO,
and Ry;

30 () C=CH-I-Ry;; _

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

membered heterocyclic;

L is independently selected from Ra;

18



NC(O)Me )=NNi HZN 28 n_el. )=r,i.P4i H2N H NC(0)Me 29 in-CNX )=(N H2N
-1 0 30 2.--el. -NNi HZN H C(O)H Additional representative conpounds
according to the invention are conpounds of Fornula XVl as set forth in
Tables 2 to 5 Table 2 Ar YA Ar Y A ONHNCOM Ncli_s)r.." H2NN. UN
ONOHO N ..,J,L,,) O.._ H2NN%s N"t 1.1

W is selected from:
(2) hydrogen;
(b)Y hydroxy prodmug group;
(c) —Rs;
5 (d) —C(O)R4;
{e) —-C{0)O-Rg; and
(fy —C(ONRsRo);

(a) -Ry;
10 (b) -C(O)Rs;
(c) ~C(OMNHR,;
(d) -C(O)ORg;
(e) ~S(OhR4;
(f) monosaccharide;
15 () disaccharide; or
(h) trisaccharide;
Zis:
(a) hydrogen,
{b) —Na;
20 {c) —€N;
(dy -NOy;
(e) —C(O)NH,;
(H -C(O)OH;
(g) -CHO;
25 (h) Rj;
(i) —C{OYORg3;
(i) ~C(O)Ry; 0r
(k) “C(O)NRsRo;
U is hydrogen, V is selected from the group consisting of:
30 (a) hydrogen;
(b) -ORy;
{¢) “OC(O)Rq4;
(d) -OC(O)NHRs;
(¢} —OS(0)2R4;

1%



"0 2Nl H2NIt- HO S H2NNCV-0.  -; i Nt F NC(O)Et frS''" e LO)--t Ns/5

Nt NC(0) Et Table 3 Ar YA Ar YA .-- HZNF NC(O)Me N H2ZN IS H O \
-N H2ZN NC(O)Me H2N---N F O

-20 -

(D) ~O-monosaccharide: and

() ~O-disaccharide;
Or alternatively, U and V taken-together with the carbon atom they are attached is
=0,
cach of X and Y is independently sclected from:

(a} hydrogen:

{(b) hydroxy;

(¢} NRgRy;

(d) halogen: or

(e) R

One preferred subsct of compounds of Formula X arc represented by formula

(X1

(X

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,
wherein R, is hydrogen, hydroxyl protected group or hydroxyl prodrug group;
Q is: '

(a) hydrogen;

(b) OR,,; or



N#ecr...... Nu2u 0 2N NSHOON..." O H2NeNO- ..- HO \ |

rt--N N ",..-Niyu HO li HZN. HO infl2 Nr---k smN.; Nen
NC(O)Me H2N >SN 0 rN H2N-4: * H ;

* T
TO

221 -

tc) —ORs, where Rs is selected (rom the group consisting of:
iy  -Ruand
(i) substituted and unsubstituted -C-C; cycloalkyl containing 0. 1, 2. or
3 heteroatoms sclected from 0. S or N;

Rip and Rypare each independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted. saturated or unsaturated aliphatic group, a substituted or
unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted hetcroaromatic group, saturated ot
unsaturaled heterocyctic group: or can be taken together with the nitrogen atom (o
which they are attached 10 form a substituted or unsubstituted hetcrocyclic or
heteroaromatic ring; and Ari. Ary, W, X, Y, A and B are as previously defined for
Formula X. In onc cmbodiment of the compounds of Formula XI, Ar is

aminopyrazolc.

In one embodiment the compounds of the invention are represented by

formula X11:
AT;

(X11) _
or a pharmaceutically acceptable salt, ester, amide, sulfoniamide or phosphonamide thereof,
wherein
W is selected from:
(a) hydrogen;
(b) ~R3, wherein R; is substituted or unsubstituted - -Cg alkyl, —=C2-Cq alkenyl, or
—~C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, S or .
N;
(¢} —C(O)R4, wherein Ry is independently selected from the group consisting of:

(i} hydrogen,



NC(O)Me H2N O.. .". N N....* NC(O)Me H2N 2l N HO NH N..." NCO)M
37 VI N..*** zt FO112NN.." HO "../ HEN H N.... NH N O
112N-S N.O' 0 H2NN F NH . H2NN

-21A -

(i)  aryl; substituted aryl; heteroaryl; substituted heteroaryl,;
(i) -R;; and
(iv)  —Rs, wherein R; is substituted and unsul‘)s(ituled ~C3-Cj3 cycloalkyl
each containing 0, 1, 2, or 3 heteroatoms selected from O, S or N;
{d) -C(O)O-R4; and
(e) —C(O)N(R4Rg), wherein Ry and Ry are each independently selected from Ry;
alternatively, Ry and Ry taken together with the nitrogen atom to which they are’
connected form a 3- to 10-membered ring which may optionally contain one or
more heterofunctions selected from the group consisting of: -O-, -NH-, -N(Rs)-
,-S(0),-, whereinn= 0, 1 or 2;
eachof X and Y is independently selected from:
(a) hydrogen;
{b) hydroxy;
{c) NR;sRy;
(d) halogen, or
(e) -Ra.
R, and Rag are each independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstiluted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to which
they are attached to form a substituted or unsubstituted heterocyclic or heteroaromatic ring
Ry, 1s hydrogen;
A, together with the carbon atom to which it is attached, is selected from:
(2) C=0;
(b) C=N-J-R,,, wherein ] is.absent, O, C(0), SO, NH, NHC(0), NHC(O)NH or
NHSO,: and wherein R,y is independently selected from halogen and Ra;
(c) C=CH-I-Ry;; '
(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10- membered

heterocyclic; and

in one set of compounds of Formula X1, Arg is selected from the groups set forth below

and can be further substituted.
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'Y * H2ZN NC(0) MC H2NN
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In another set of compounds of Formula X11, Arg is sclected from the group

set forth below and can be futher substituled.

3 7
HN—E_/ = N
el N \/ [} I\
N N,
; 3
I/ HzN P
£
N~ N S
Na

(X1

or a pharmaceutically acceptable salt, ester, amide_:, sulfonamide or phosphonamide

thereof,

wherein A’ is O or NC{OR,y;

R, is hydrogen, hydroxy protected group or hydroxy prodrug group;



Ors, FO

B .... H2NN F NC(0) Et NZNAN \ N " K H54 HO HO s-NIi
P-1,1 H2N-k% .. 11iN Nl 17. .0 N F NC(0)Et N \\ssell H2NN H O N2N-4

i ktN,.. N1 #. 171 N H

10

15

20

25

30

T is NR;R;, where R; and R; are each independently selected from:
(a) hydrogen;
(b) —R3, where Rj is substituted or unsubstituted - C;-Cg alkyl, —C»-Cs
alkenyl, or —C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms
selected from O, Sor N; .
(c) -C(O)Ry; where Ry is independently selected from the group consisting
of: '
(v) hydrogen;
(vi) aryl; substituted aryl; heteroaryl; substituted heteroaryl,
(vil) —Rs; and
(viii) —Rs, where R; is substituted and unsubstituted —C3-Cy3
cycloalkyl each containing 0, 1, 2, or 3 heteroatoms selected
. from O, SorN;
(1) ~C(ONHRy;
(m)-C(O)ORy;
{n) an amino acid residue
(0) (RsO)R4O)P(0)-; and
() —S(O):R4;
alternatively, R; and R; can be taken together with the nitrogen they are attached
with to form a fused or nen-fused, substituted or unsubstituted heterocyclic ring;
W), W, and W3 are each independently selected from 8, N, O or CRyp wherein Ryq is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or
unsubstituted alkoxy, substituted or unsubstituted alkylamino, substituted or
unsubstituted dialkylamino, CF3, CN, NO,, N3, sulfonyl, acyl, aliphatic, and
substituted aliphatic,
WiisNorC;
provided that Wy, Wo, Wi and W, are scléctcd such that the five-membered ring to
which they belong is thiazole, pyrazole, isoxazole, oxadiazole, oxazole, 1,2,4-
thiadiazole, triazole, or tetrazole; and

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

Another subset of compounds of Formula X are represented by formula

(XIV)

24
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0 --- H254N H NC(O)M:  H2NN H NC(O)Me F O NH2N 0 .... HNNHO
' H2NN H NC(0) Me FoO \1 NN NA

{X1V)

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide
thereof, :
wherein A’ is O or NC(O)Rn; R, is hydrogen; and T, Wy-Wy, Ry and
Y are as previously defined for Formula XII1.
Yet another subset of compounds of Formula X are represented by formula

XV:

(XV)

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or
phosphonamide thereof,
wherein A’ is O or NC(O)Ry1; Ry is hydrogen; and T, Wy-Wa, Ry R; and Y are as
previously defined for Formula X111

In another embodime_ni of the present invention, there are disclosed

compounds of formula XVI:



Table 4 ATYA A YA H2N'CNN V.71%0 s F NC(O)Et / N N H
. F
NC(O)Me H2NN N F NC(O)Mc H2NN F NC(O)Me *. P-N N H2N F NC(0) - isgpropyl

s-4.1\' ... .. r-1 H2NA W...NM /s F NC(O)Me H2NN- - .-
NC(O)Me -. .. A0 AW N R

-26 -

wherein A' is oxo or NC(O)Ry;
R, is hydrogen, an amino acid residuc, -C(O)R; or (R30)(Rs0)¥P(0)-;

cach Ra is independently sclected from hydrogen, substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl. subsituted or unsubstituted
cycloalkyl or substituted or unsubstituted heterocycloalkyl,

cach Ra and Ry is independently sclected from hydrogen, substituted or
unsubstituted alky! or substituted or unsubstituted alkenyl;
Y is HorF; and Rp is H or hydfoxy protecting group.

The invention also contemplatcs pharmaccutically aceeptable salts, esters
and prodrugs of the compounds of tormuls X.

In a first preferred subsct of compounds of Fermula XVL R, is hydrogen or
an amino acid residuc. In a second preferred subset of compounds of formula 1, A’
is 0x0 or NC(O)R,, where R; is C-Ce-alkyl, preferably methyl, cthyl, propyl or
isopropyl. '



N2NN F NC(O)Et --- N NC(0)- isopropyl -.. EI2NN -NC(0)- ProPY1
NC(O)Et -- N2NN F NC(0)- cyclopro- PYl H2N F NC(0)- isopropyl tip NF
NC(O)Et N H2N F NC(0)- cyclopro- pyl H2NN F NC(0)- i sopropyl
H2e-NX N./O0 F NC(0O)Et H2NN. is

10
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20
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n—

1

H2N F

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

o/

b
where q is an integer from 1 to 5; each X and X; is, independently, hydrogen,
alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, heterocyloalkyl,
substituted heteorcycloalkyl, heterocyloalkylalkyl, substituted heteécycloalkyialkyl,
arylalkyl, substituted arylalkyl, heteroarylalkyl, substituted heteroarylalkyl,
substituted cycloalkylalkyl or cycloalkylalkyl. R, and Ry, are each, independently,
hydrogen, acy] (e.g., -C(O)R2), alkyl, substituted alkyl, cycloatkyl, substituted
cycloalkyl, hetroalkyl, substituted heteroalkyl, heterocyloalkyl, substituted
héteorcycioalkyi, heterocyloalkytalkyl, substituted heteorcycloalkylalkyl,
substituted cycloalkylalkyl, cycloalkylalkyl, arylalkyl, substituted arylaikyl,
heteroarylalkyl or substituted heteroarylalkyl. Alternatively, when X; is hydrogen
and qis 1, X; and R, can together form a C;-Cs-alkylene group, or a C2-Cs-
alkenylene group.

In 2 preferred embodiment, Ry is an ¢-amino acid residue, i.¢., q is 1. More
preferably, q is 1 and X, is hydrogen. Even more preferably, R, is selected from the
group consisting of residues of glycine, D- and L-alanine, D- and E-phenylalanine,
D- and L-tyrosine, D- and L-leucine, D- and L-isoleucine, D- and L-valine, D- and
L-cysteine, D- and L-threonine, D- and L-serine, D- and L-arginine, D- and L-
agpartic acid, D- and L-glutamic acid, D- and L-lysine,- - and L-histidine, D- and
L-asparagine, D- and L-proline, D- and L=tryptophan, D- and L-glutamine, D- and
L-methionine, D- and L-homoeproline, D- and-L-B-alanine, D- and L-norvaline, D-
and L-norleucine, D- and L-cyclohexylalanine, D- and L-t-butylglycine, D- and L-4-
hydroxyproline, D- and L-hydroxylysine, D- and L-demosine, D- and 1.-
isodemosine, D- and L-3-methylhistidine, y-aminobutyric acid, D- and L-citrulline,
D- and L-homocysteine, D- and L-homoscrine, D- and L-omithine and D- and L-
methionine sulfone. For chiral amino acid residucs, the L-enantiomer is preferred.

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

but are not lirnited to, those set forth below:
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F NC(0) ve cr3..c.) . 112NNL--/-1 F NC(0)- isopropyl -- H2ZN F NC(O0) M /
H2N F NC(O0) Et H H2N4... NC(0) Et F NC(0) Et N2NN ci H2N41 H NC(0) Me
F NC(0)- isopropyl lit HZN ' et
-28 -
\Jy \r\éLl uz.\k
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X

In a panicularly preferred embodiment. Ry is a residue of L-lcucine or .-
alaninc.
Specific compounds of the invention include compounds 1-30 represented by
formula X V1 as set forth in Table | below, or a or a pharmaceutically acceptable salt, ester,

amide, sulfonamide or phosphonamide of these compounds.

:\l‘ﬁ

o v
J\Eﬁ _ \:\‘/
12 .
HO, ! JHOw,
MT\ -
o P o (o

v {(XVDH
Table 1.




il2N * F NC(O)Me tt2N F NC(O)Et H2N N F NC(O) i sopropyl H2NL F NC(O) -

| sopropyl H2N-4.0/4 1 N F NC(0)- isopropyl : r- H NC(O0) Et 142N i
-- II2N. 1P 01 HNC(O)Me * NC(O)Et EI2N..., 110CI F NC(0) M H2N
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2 W F 1 O
are | _
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: HyN ) .
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NH, H .

0 s
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g \‘;'L Q\,‘L F | NCO)E

HN H

5 2ol ,Cs)—O—] F | NCOJE
0 - "°" J:)—O—, F NC(O)Et

1 HaN ‘N "‘%n F NC(O)Et
12 HzN’[b{ \ h{ i H NC(O)Et
13 H;_N’[N/ \ N/ : F NC(O)Me

S, =
4 . ,[N)—Q—,  H | NCoMe
S U _ NC(0)-
15 HZN’[J)_Q_; o isopropy!
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H NC(0) Et -.

NC(0) - i sopropyl
F NC(0) Et H2N 11/
NC(0) - cycl opro-

H2N (1101 H NC(0)
H2 NrN, N-r-W. ..

- i sopropyl

El2N I P F NC(0) Et
rix p NC(O)OM e -.

l-12N F

112N F NC(0) Et

NZNN

112NN F NC(0) M= N2N F

_ F NC(0)- cyclopro- PYI --
PYl F NC(O)Et
Compound Al
s =
16 HzN’EN’M—C{)—i 0
17 e aWe 0
8| el NCIOEt;
i > NG(O)E
19 e O
N —
20 Hzﬂlﬂ/ N\ N/ : NC(O)Me
S
7 N i
21 =N \:Lf 0
H;N
S
A ‘]\;
Q—( ]\I NG(0)-
23 isopropyl
2\
24 §:>ﬂ<:L§ O
25 A I ©
sy NC(O)-
26 =N 4 isopropyl
HaN
7N ‘j\
27 =N \NI o NC(O)Me
HaN
7 °l
28 g \Ni f NC(O)M&
HaN
/N \"l
29 Y= NN 0
HaN
/N ‘j\
30 Ny COH
HaN
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N N, N2T- N\

NC(0) me H2NN F NC( 0) Me

s--N H2NA1?-0$ - 4 N F NC(0)-

F NC(0) Bt H21444-1NO N

-Q 01Th$ H2N/

I sopropyl

OS F NC(0) Me

F NC(0) Et

112N NC(0) -

. N2NF 110 F NC(O)Me / \ \ xi -NN1i,NF
ct,-"Af H2N F NC(0) Me

I sopropyl

Additional representative compounds according to the invention are compounds of

Formula XVI as set forth in Tables 2 to 5

Table 2
Ar Y At Ar Y Al
—— 7N
by H |NCOMe | )/:N)\-{w)& H 0
~d N HN o
N-—
N--Q- ) » =
A~ ) | H 0 ety Sln| o
N F
-
N— I =
u,u«QNf \":, | H ¢} "‘2"'£;' N A= F | NCO)E
! ,
i 5
w LA~ | 7 | neom
N ¢
Table 3
Ar Y i A Ar Y A
7 : Hzn—{j’
HN™ g i i F | NCOMe H o)
NI..N’
. .
7NN H N
=/ A= H | NC(O)Me NS F 0
HN : N
Sfjkﬁ( W”*€:§
al Q H 0 _ N*@\/ H 0
N
7
N" Y H. N_</:-‘° [
~ z —
[+, 1 = H 0 l = H 0
) No > N,
0“N IN"‘:N
N N}
N H 0 }mj::kg H o
IJ P HoN
s MNH
HZN—Q y __( z
YOS H 0 Y H | NCOMe
N, = N“\N' 2 )
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H2 N F NC(O)Et- a2a F NC(0)- isopropyl H2N N N F NC(0)Et H2N F NC(0) Me
----" H2N.--1'l 1 F NC(O)Et p --- H2ZNI F NC(O)Me ? N H2N F NC(O)Et a2N F
NC(O)Me X F NC(O)Et- d5 I ---" H2ZNNC-1 \ 1,11%.

TN
S 5—N -
AT NEN 0 0 sy s| H | NCOMe
L.
N -
AN
4= HgN—<\S } _ :
NS H | NCO)Me aH H 0
N._.2 N
- —
| !
Ny B H | NC(OMe" s T F 0
NH, N ' : Ny
Cry / |
°~:N»' o H 0 HoNT S | :N H 0
Nz NJ}’
= Ne
} H N
NH, N..2 : ' Naz?
= ] Z |
HN SN | = F NH HoN " ‘NH F 0
P N,
N o]

“j
o]
o
T
=
z/

2=
1]
(20
o
O

NC(O)Me VY || o

=
\

4
1
=

R
=

‘4

—

' ool
A

- N"S
Ho N HN= ) -
2 \©~; o {"*Q 0
T 4
H,N :
TN F 0 N NN F | NC(OEt
Nz N
= 7
No e o - « |
*@\‘ F | NC(O)Me WNTONTNTYy | B 0
H,N : N
TN
NhN G |

vﬁ\©\‘ F | NCOMe NS H 0
N. =~

32




NC( 0) Me
0 2NN 0

) -- N H2NNK,
HONNH HNNF O 21-0 H2N %.
s-N H2N 414,--0-1 N F

F NC(0) Et

Table 5 Ar Y (2° Ar

N HO s-N S2NAN'--0- 1,

YQ H2NNBO

NHO H2N 4I-

= 0-N
9 HzN—<\
HoN™ TN I"'*N NC({O)Me H O
N,,.Li Nz
|
L W NCOMe | | pn s H 0
A=, ' ? ! b‘?—%
HaN N q
-]
- e
,[ 7 3 O N*EN‘L F 0
HN N N,
! .
;s TN\ s Hn’@\(’” F .NC E
e s R LR e < R s
4
7\ s ’ N N
=N \f 7 © i o«{r H 0
HoN N
. —
5N — HgN‘(\ ¥ N
\ <
HZN,L\N, P 0 N"\E/]Y F | NC(O)Et
& 7 .Hzﬂ‘és
<ot 0 l! H| O
HoN N
4 . Jgiljﬁn
G l}% NC(©O)Me HNT TN 0\{{ H | NC©O)Me
N
Hw—é\l 35 7 N S
HN
4
X N 0
HoN N C
Ve
L
o N NC{OMe
HyN N -
’ ' oﬁ
3
7 N
g;;}4§ij 0
HyN
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NC(0) Et \I

‘NN H2N F NC(0) Me
i nvention includes pharmaceuti cal

A further enbodiment of the pr esent

conpositions conprising any single

conmpound -del i neated herein, or a pharmaceutically acceptable salt, ester,
or prodrug thereof, with a pharmaceutically acceptable carrier or

exci pient. 5Yet another enbodi ment of the present invention is a

phar maceuti cal conposition conprising a conbination of two aor nore
conpounds del i neated herein, or a pharmaceutically acceptable salt, ester,
or prodrug thereof, with a pharnaceutlcally acceptable carrier or

exci pient. Yet apfurther—embodimgnt of (jn€ present | nyentjon 1S p

phar maceutical 1Q conpggitionl gorprigi ng any siggle conpoundadel | neat ed
herein in conbingtion with one or| nore anfibiotics known jn the art (such
as penicillin, anOxighrTin, SFIIFFOHVCIH, er ronyC| , CJ profl okacin,
telithronycin, cethr NG tihecloie) , f%“ CEUlNC@iMy/| accept abl e
salt, ester, or prddritig YWferepf, (with a [pheshdce c il y bhcceptapl e carrier
or excipient. 15Iﬁ“§g§ﬁt|on, [ he |present ilnveption cont enpl at es processes
of making any corpelni-idetN neatied hepRid] Vi i/@;»@»\feti CNORiMOH
del i neated hereir. aﬁilgN Li sted bel @ ate wefinitipns of Vyarious
terns used to des s—Thventiom 20 Inesg UETInI[iO s—apply to the
terns as they are o> hgut ﬂﬁW@“SpECIJ* «Ang CN@ioMe | unl ess
otherwise limted |j i ndtigapewyl | ¢M't'hey ilduaj Iy or as part of
a larger group. The T as used er ey, reTer tp a nonp- or

pol ycyclic carbog rehu@?%gcng; o] j4m.ted to,
phenyl, naplithyl ng% ﬁﬁabSH%Sindanyl,\'déryﬂ. kaﬁhsThe term
"heteroaryl," as reflers to mino-_or pollycyelic arbmatic

radi cal havi ng on ng téggii“CES;{o ap b' and the
remai ning ring at DIG or\y nFal ne %@1hin t he
ring may be optiqr ed. Fbteroa i ncl udés, {but | "SP'HGL |1imited
to, pyridinyl, 3Q0pyta o yIIUIyI, pyrjazol{yl, Tmjdazol yl,

t hi azol yl, oxazol yl, ol ¥ \\ oxadkdzaql hi pphenyl ,
furanyl, quinolin i%yl 1J% 4 €n§O)i§§gﬁ§|,

qui noxal i nyl . | danc e’invention, any of the aryls,
substituted aryl g 5 an }ﬁm@ titjute eterodryl $ descriibed
herein, can be an f et i é?ii%ﬁ?ﬁén beisu }tuted or
unsubstituted. Th :3 17C. aIkyI ““%@py $ed herein
refer to saturat = =ci@n nyuroca llcals
cont ai ni ng bet wee , el an S:\ ar ot ‘?
respectively. Exd %gga ﬁgﬁggﬁdl ,%bl oSt e rot limted
to, nmethyl, ethyl} bpr opyl—~n 3'*"', tert bty ”cupc.tyl,

n- hexyl, heptyl 4§ cal s; ﬂ b xla f CI-Cl? al k radi cal s
i nclude, but are j (o 0 <Y 'E Orfopyds,” 180 piI,PHXﬁﬁiyl, octyl,
decyl, 10 dodecyl e te ng<yW€ne" réfer’s| tolan al kyl group
fronlmhlch an additi | nydr)gen at om has| be renoved t9 formg diradical
group. Exanpl es fH2 | cyl gnpné 'gals%ﬁﬁg' butz ar¥C®Bt |1 mited
to, methyl ene, ethylengstztb? | enk, 1 Sopfom eﬁtﬂEE}bh y| grwpropyl
tert-butyl ene, nenmnf"'nnn —hexH-ene—heptytenre—and—oetrytenerjadi cal s;
and exanpl es of Ql; adi tal s in¢ljude? 5are nat _limfted to,

et hyl ene, propyl ene, |Sd§f§gﬁleﬁe'Nﬁﬁﬂﬁ&‘l 1) f“bc?;ignef céggpgﬁe,
dodecyl ene radica] s. N @ tetm"C2-Csl al kenyl , "< as uded. _herdin, refer
to straight- or bfan d- chai h hydrocarbon r cont aijlning fromtwo to
ei ght carbon at onfH:M2Yin t legst \eRSEERr ~darbeh tpyblleyiend [by the
renoval of a sing|e hydr atom Al'kenyl | 20groupsci ncl ude, but |are not
limted to, for el : yl, lpropenyl) butenyl 1t pathyl-2-lpbuten-1
-yl, heptenyl, oc and the |Ijke. The téxff? end” referls to an
al kenyl group fro addist | padynRydregen a as:te@ﬁ“»énnved to
forma diradical group. l'engé groups | nclude, But|arq #BCMilnited to,
for exanple, ethe ylpnp, propényl cne . butehyl ene —1-pethyll 2 byt en-1| -yl ene,
25hept enyl ene, octenylene and the Iike. The term " C2- CB allcynyl," as used
herein, refer to straight- or branched chain hydrocarbon radicals

containing fromtwo to eight carbon atons havi ng at

triple bond by th
al kynyl groups in
1- propynyl, 1- 30
"al kynyl ene"

e renoval
clude, but a
butynyl, he

refers to an al kynyl

re not
ptynyl,

atom has been renoved to forma diradi ca

but are not limt

ed Fo,

for exanpl e,

limted to,
octynyl,

et hynyl ene,

| east one car bon-carbon
of a single hydrogen atom Representative

for exanpl e,
and the |ike.
group fromwhich an additional

et hynyl ,
The term
hydr ogen

group. Al kynyl ene groups incl ude,

propynyl ene,

butynyl cnc,
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i s understood that any alkyl,

al kenyl ,

al kynyl

and cycl oal kyl

noi ety

descri bed herein can also be an aliphatic group an alicyclic group or a

heterocyclic group. An
contain any comnbi nati on of carbon atons,

"al i phatic”

group is a non-aronmatic noiety that may

h

ydr ogen at ons,

hal ogen at ons,

oxygen, nitrogen or other atons, and opti onal ly contain one or nore units
of unsaturation, e.g., double 20and/or triple bonds. An aliphatic group may
be straight chained, branched or cyclic and preferably contains between

about |1 and about 24 carbon atons, nore typically between about 1 and
about 12 carbon gtomssfinmaddftign to alj Tnatic hydrogar bpn groups,

al i phatic groups|i | e, pollyal yal kylls, buch as

pol yal kyl ene gl yd r&rﬁ@) i, s #o eﬁanﬁlﬁ@)‘g’éich

al i phatic 25 grod r substj {tited. Thejterm "alicyclic,”
as used herein, ( ent group d frdam aJ nonocye¢lic or

bi cyclic saturate i n@ICé@rrpound /b F gmpv aINEP)-al singl e
hydr ogen atom Ex b‘ERPmiﬁb‘t Wted to,” gycl H SPRSYE

cycl obutyl, cycl c%, eyctphexyt—bircyqgto 2 treptyt,—and] bi cycl o
[2.2.2] octyl. 3QSuet aligycl ZFI I BIIPS)- be@@#—j sHbsH'Cm%pj.

The terms "heterqcyclic"l 'h %rimm&lo fgi/l "McafMpe tusefl I nter ¢hangeabl y
and referred to d-non-arodmtit rilng-—or al Hi—or tri—eytelit—group{fused
system where (i)l P@a@ syst gm cont ra N{j@@@éne hct eroafom

i ndependently selject eﬁ oxyig INC(SWIS ur| andv ni nF (INCOX¥a¢h ring
system can be satjurated Of #®npat ur at ed iii) the nitriogep and Sl£|fur

het er oat ons may Qqpti beroxtdtzed—(tjv)—tiEe rtrggenheteroat om nay
optionally be qua iv) any of the QQ@&&J@T may|be fuseéd to an
aromatic ring, an r efrelt nj MYOMap ia a Hr Bon N&{@¥%s | whi ch may
be optionally oxd ed} Representpt|i ve het erocycl i ¢ groupsg 5include,
but are not limt dt-oxof-ame;pyTrot syl yrazof T nyT,
pyrazolidinyl, im , | m daa@iodi Yk |_ yI i perazinyl,
oxazol i di nyl, isqgxazoli || rfbr pig@iﬁ&ﬂgy , %hi azo -dimyl ?\LCEWELZOI i di nyl,
qui noxal i nyl , pyrii dazi nonvy! # and tet rahv riof uryl . Suc hef er ocyclii ¢ groups
may be further sybstifuted. 1pThe| t “ubst:t t &R ;eferﬁc{ 1%bstituti on
by i ndependent rdpi¥c of | ome} N bripirge B/ Tr € ¢ (ﬁg ydr ogen
atonms thereon witlh subst s in ‘c?‘i’pﬁ?i’y]ng, but not linited to degterium
tritium -F, -d, -I:SI' H —protected ry 2, 4CN, - NH_2,

prot ected am no, ,\1 - NH | KY ,N - d8al

- NH C2- Cg- al kynyl}, - Nlhii- S c@lc gabf%i - NH- ar I\I—I-Eaj g\;&g?icﬁrtc aryl,

- NH- het er oeyel oal l(v' , dial-kyl-am-ho—diptytam r‘.u, ui ret-gr-oarytgm no,

-0- Cl- C12- al kyl , -al kenyl | N@OE2: @3- arR hyl , -0-C3- g% yicl oal kyl ,
-0- aryl, -0- heteroar§ll ﬁ?’h ot Br peAFoPBal | o, 1 -Fc M :

- C( 0) - C2- C8- al keny Cp- Cstal¥ynyl -(‘1m 12- cylcloalkll
-C(0)-aryl, -C(0)}- he,t(\ioar yI - C(P)NC(pt eriocy §THa I - C( 0) NH2

-C(0)NHCi - C12- al [ H C2- Csyclpioe Ny —n20 {NHE CNGOE|i cyny!l

- C(0) NH C3- ClZ-cycI oaI ky N SCE0) NH arsyl , | -|C(0) NH- het el oartyl |

-C(0) NEI - het erocy[cT O yl -0¢€(0) - CI- C12-lal k 0) 2- ¢2- C3al kenyl ,

- 0C( 0) 2- C2- Cs- al kyHyTS: 0) 2- £31 Ld@nrix¢! oalmgjﬁi( D)e2-larcydyme .
OC(0) 2- het er oar yl |, OC(F ferogyc oaI ky HZN d‘C( O)N -QC(0) NHiC1- C12-

al kyl, -0C(0) NH G2=Gjatkenyt5T=0C(O)NHC2= Ky - C([O)yNH-C3- C12- 25
cycl oal kyl, -0C(0 ryl,. -0¢C(Q) eno clycl oal kyl ,
- NHC( 0) - O - Cl2- |k§i—@% E:z\l&{biik‘ﬁenqi ¥NH :;*ch%@@nyi .-

NHC( 0) - C3- C12- cyclwl Ryl D(0)4aryl 4N r‘/ Q) - h_g_t_e'_v ryl NHCHO) -

het er ocycl oaLkyl , 0)®; Cl 1C121al kyl , |- NHCE - CB aI - NHC( 0) 2-
C8-al kynyl , - NHC( D) g@“@cy cFoaNK{MMeq N 2- ; -H\II—(;Z(%) teroaryl,
- 30 NHC(0)2- hetemacycl oal Kyl}, -N1-1C(0)NH2, - NHC(0) NH Cli 2- aI kyl , -
NHC( 0) NH C2- Cs- al kKenyT, -NHAC (0) NH- CZ- C3- al kynyl , - NHC( 0) NH C3- C12-

cycl oal kyl, - NHC(0) NH aryI , - NHC(0) NH het eroaryl, -NHC(0)NH

het crocycl oal kyl, NHC(S) NH2, -NHC(S)NH Ci -Cl2-al kyl,

- NHC( S) NH- C2- C8al kenyl , - NHC(S) NH C2- Cs- al kynyl

- NHC( S) NH C3- C12-cycl oal kyl , -NHC(S)N® aryl, -NHC(S)NH heteroaryl,
- NHC( S) NH het er ocycl oal kyl , - NHC( NH) NH2, NHC( NH) NH- Ci - C12- al | cyl
- NHC( NH) NH- C2- Cs- al kenyl , - NHC(NII) NH C2- Csal kynyl ,

- NHC( NH) NH- Ca- Ci r cycl oal kyl , - NHC( NEDNH- aryl , - NHC( NH) NHhet cr oar yl ,
- NHC( NH) NH- het er ocycl oal kyl, -NHC(NI'1)-Ct-Cl12-al kyl, -NHC(NH)- 5
C2- Cral kenyl, -NHC(NH)-C2-C8-al kynyl, -NHC(NH)-C3-Cl12-cycl oal kyl
NHC(NH) - aryl , -NHC(NH) - het eroaryl, -NHC(NH)-heterocycl oal kyl ,
-C(NH) NHCI - C12- al kyl , - C(NH) NH C2-C8-al | (enyl, -C(NH) NH C2-C3-al kynyl ,



253-am no-gl ucose derivatized at the CG6' position. The term
"trisaccharide" includes am-no sugars and hal o sugars, where hal o sugars is
saccharide group having at |east one hal ogen substituent. The term
"hal ogen, " as used herein, refers to an atom sel ected fromfluorine,

chl orine, bromne and iodine. 30The term "hydroxy activating group”, as
used herein, refers to a |abile chemcal noiety which is known in the art
to activate a hydroxyl group so that it wll depart during synthetic
procedures such as in a substitution or an elimnation reaction. Exanples
of hydroxyl actiy gr.oup [ ncijude,  but [not mied[to, ]| nmesylate,
tosylate, triflat e,nx,g«nqpa éT,C(Q)hospho t d tthe | Nkeo)et The
term"activated rydroxy useq Hreropiln, ﬁ@fe?s \ hydf oxy ‘gr up

activated wth afhyd ti-vati-ng—group; EIIHEL abpve,—1n¢l udi ng
mesyl at e, 5tosy|1m@ \t cl, nltrObenzﬂﬁk@T Honat e aups, for
exanpl e. The teiiln h"ﬂ/d pr d‘tpe@{q(ﬁﬁ/“ﬂ glgec F]e'glcﬂ(,g) tefers to a
| abi | e chem cal noiety c i s_Known i he art t"o Driot ett a_hydr oxyl

group agai nst undesi reactf ong -durin SMQLge |c prccedJres. After said
synthetic procedirgaes) whyldrroxy NgE® ectfi ng g desewided | herei n may
be selectively r émoved. Qiﬁydrox § |ng o LS kpown inithe art
are described generallg—ih t M—Yitts—Protect ve G oups

in Organi c Synt hgstns; ~£di ftion 'Iey &iSo W §§51999).
Exanpl es of hydr gxyl g?%ﬁ%g%lnd’gﬁgﬁﬂgﬂﬁnc §y+ Q?ca?@% ?

4-ni trobenzyl oxygar bonyl , M4-tbr onobenzyl ox) carbonv

met hoxybenzyl oxygar bgnryl ,._net hoxylcar bony{ ,| t ¢ [oxycar)o 15
i sopr opoxycar bony /D neﬂho%%&ﬁﬂ@bnyl N2 ilchl PE%@ Ybxycar bonyl ,
2- (trimethylsily X hohyl.., ?-furflrvh%yvrnrhnn\l, _al lyl oxycar bonyl ,

acetyl, fornyl, g¢hlg cetyl, trifluoroaketyl;épe{zﬁxﬁacerﬁb(nEp
phenoxyacet yl , benz&iﬁ?j@%iQy F - NSUOWIG | 2827240t 1 r et yﬁh

2-trimethylsilyl|[&Fhyl, TN1-+d) netjhyl- 2- Drcpenvl 3-netihyl + 3 -butienyl,
ally!, benzyl, pd&a- hoxybepzyl|di pheny] e Ngt i phenyl met hyl

(trityl), tetrahydfo T et hoxiwgbhyd | |me r nefrhy NC(O)Et
benzyl oxynet hyl, {2, 2, 2- t} oroethoxynetrwaN
2- (trimet hyl si | ypethexymethyt—rnettanesutfonyt—para- LUiu nesuft fonyl ,
trimethylsilyl, triethylsilyl, triisopropylsilyl, and the like. Preferred
hydr oxyl protecting groups for the pre§é§@5invention are acetyl (Ac or
-C(0)CH3), benzoyl (Bz or -C(0)C6H5), and trinethylsilyl (TMS or-

25Si (CH3) 3) . The term "protlected hydroxy," as used herein, jrefers to
a hydroxy group protected with % hydRoxy! grot ectf ng grlodp,| af defli ned
above, including benzoyl acetyl. jtrinmetpwlsilyl, triethyllsilyl
net hoxynet hyl  grqup r exappl e, The tprim™ roxy pfrodfjug groyp", as

used herein, refe onpigtly 30 gr pum, T By kinewn i mpthe art to
change the physrcochenlc s#~and hence the bIO|OgI roperties qf a parent
drug in a transi gpt—ARpRer—Byeoverngolmaskizgg—thenydioxy—grgup. After

said synthetic pr he hydroxy rigeh oup| as {descri jed herein
XYy Q#QQ§§1% vitq. P@drcxy prodrug

(oo

nmust be capabl e df reverN‘,g haltk| t 0Onydf
groups as known i|ln the ar e depscribed|lgenerally™i & Kenneth B. | Sl oan,
Prodrugs, Topi cal anngbuIar Dr ug| Del i vef ,H¢j? gs and t he Pharndceutica
Sci ences; Vol une 53 ?;I. Dekker , ol nc 1992). o© The term
"am no protectind"” roﬁp, nas' used| herein refers abi{l e cheni cal

noi ety which is Kmowpsmtteart [o protec apL,am no group agar ngt
5undesired reactijonsid |_Ag syngheti g pr)cedgge ter;saqugygthetic
procedure(s) the d%ﬁné p o i ng| group as|deskri ereifn may be
selectively reno N recring grpups as known | n {jhe art jare

descri bed generalll é;f>ﬂ< G eenenéipvE M Wits, Plotgctive Groups in
Organic Synthesig, , d ed op, Jphn WI ¢y| & Sons, New Yorlk (1999).

Exanpl es of amn prorecrlng roups incrude, but are not 10 Timted to,

t - but oxycar bonyl, 9-fl uorenyhnet hoxycarbonyl, benzyl oxycarbonyl, and the

i ke. The term "l eavi ng group” nmeans a functional group or atom which
can be di spl aced by anot her functionaPégroup or atomin a substitution
reaction, such as a nucleophilic substitution reaction. By way of exanple,
representative | eaving groups 15 include chloro, brono and i odo groups;

sul foni e ester groups, such as nesylate, tosylate, brosylate, nosylate and
the like; and anyl oxy groups, such as acetoxy, trifiuoroacetoxy and the

i ke. The term "protected anm no," as used herein, refers to an am no
group protected with an am no protecting group as defined above. 20The term
"aprotic solvent," as used herein, refers to a solvent that is relatively

<




The term subject” as used herein refers to an aninmal. Preferably the aninal
is a mnmual. Mre preferably the mammal is a human. A subject also refers
to, for exanple, dogs, cats, horses, cows, pigs, guinea pigs, fish, birds
and the like. The conmpounds of this invention nmay be nodified by appending
appropriate functionalities to enhance sel ective biol ogical properties.
Such nodifications are known in the art and may include those which

i ncrease biological penetration into a given biol ogical system (e.g.,

bl ood, Iynphatic system central nervous systen), 5increase oral

avai | ability, incr eaSe R Wbddl ket Jf%e@kels&wna&ﬂbﬂhaﬁcreaﬁﬂamcéwicau nj ecti on,
alter netabolismand alter rate of excret $ | q he conpounds descrlbed
herein contain oFSRSFIGRS FRMRISPRARSHE! CQE%P% delingay Pﬂﬂ%ob?ve rise to
enanti oners, di agl-eheankily,candlofdhasies bigirebigybnef,ivithhohasaceitatllyray be
defined, in terns_of .absol tereochenmstry, as (R)- or (S§)- , or as (D)-
or 10 (L)- for afit hm%cmECH“$ﬁ%“§'esent invention is meant to include al
such p033|bIe5|soner§%ta@mwemWOQSwmhé¢¢W?ﬁ@%ﬁ@@“@ﬁdﬂ&ﬁﬂ?%ﬂ%%& pure forns.
Optical isomers wogﬁoﬂoﬁmr%q ct)mma‘on@mmbaﬁaegamp\é@u@mun@@ddl y active
precursors by the procedures escri bed above, Iﬁ%y resoIV|Eg the racem c
f

m xtures. The re@BP&ﬁF6W“€&ﬁmﬁgﬂ@éﬁFF@H°ﬁﬁﬁ“?rOﬁ thegegh ot a resol ving
agent, by chronapm@m&ahmdgmubwmﬂeaea&&&xmﬁaﬂrystaIIlzatlon or by sone

COITbl natl on Of t hese ‘I ?Clel:H dlmen (!!}ﬂ%r ?CSGHQ%\(\'@ IE)I? tagpa aC%‘.l& J:‘lil ed I nt he
art. Further details regar reso i ac ues, et a
Enant i omer s. 1Rac esmtosition famdﬂﬁ@s*ojr &malwp(ﬂélléldﬁmwwé}?m& 18@1@1%&‘98@)" When t he

conpounds descr i Bed, iefGhibiGRMRWA Phef Gk s, RARGRIn Ot her o
unsaturation, or other centers of geognetric, aﬂénnetnﬁ andlﬁn%fss specified

otherwise, it is22GOPHEBFHEYOTYED CPRECRHAYe NI Th e TR Hot and Z
geonetric isomer ﬁkd}ror@bm&ﬂdicill’yat&&ptdltls.ﬁﬁﬁd’bﬁr ol pirdicewy tbegof,atith at aut orreri ¢
forms are al so intende configuration of any

car bon- car bon dofHi “:ﬂﬁﬂgﬁﬁﬁﬁggFﬁm“hg?%ﬁ "“I's sel ected for convenience only

and i s not |n5ended ﬂmmﬂﬂmnghaﬁ&maUpanmngmhamhéémbﬁQWFdﬁm$WbWWIess t he text
so states; thus m{erﬂe&)f?&emgmﬁym&@ﬁfa{ho@@enpémaIn&glgroatom doubl e 25
bond depi ct ed ar y herein as trans may be cis, trans, or a mxture
of the two in any proportlon As used herein, the term "pharnmaceutically
accept abl e sal t" ppefnetrRN those salts whi ch are, within the scope of sound
. medi cal judgnent, suitable f éyf fontact W th Hpenre §E§§u££ humans
and | ower ani mals mnﬁﬁ%ﬁﬁmﬁﬁa 8&?%? FOUS AT PR ST OATF BY G2 r esponse
and the |ike,20andhae &xefmmmmipﬁlwtcametemstahthw arrea@@thaiyg@utiémaiemf tatipmk ratio.
Phar maceutical ly, exanpl e,
S. M Berge, et g ‘ﬁﬁgégg% 8§g%%§Pﬁg§Qﬁ%%%ggﬂgwgﬁcg%%gﬁmgﬁ%§Y§§£|n det ai

in J. Phar maceut pub¢fadugesewes, 66: 1-19 (1977). The salts can be prepared
in situ during the fivhakerh3}iat GRd ARG, R l GRkb R plfcyoteamorpRUNdS Of the
invention, or separately by react tion.wth a

he f
suitabl e organi cagfEeminckdise é@lﬁ¥hﬁﬂﬁﬁﬁgﬁﬁ%fg g@Y@mgﬁ%gB?ﬁ%*% i ncl ude, but

are not |im tasd hﬂmwnanhﬁX|c acid addition salts are salts of an am no
group formed with in ni ¢ Cld "g I lichydr obromi ¢
aci d, phosphoric aci gl,rlgg?ﬁrflf ltlf’r‘:’“f:mjtc SdJ% %ﬁﬂ %ﬁtggm%[lggfgo%c?c With Sor ganic
aci ds such as acetoimeticredich! hmg@ntoramlfdrmgtam slepted wn 8, O widdy: prd thftl d,

l'act obi oni ¢ aci dye R SRt hid cé}f)onn@flé?ah Eny3Chrd Bhiailldt MEidEe Mgy net hods
used in the art such as ron exch er harnaceutlcqhai accept abl e
c

salts include, b@fO%P%MWBPdF?th%HmWUn“%H?ﬁﬁf%mnﬁmﬁﬁﬁ%?g1 orbat e,

as pa[]-t ate, beﬂbzeﬁﬁﬁ;ﬂﬁ)ﬂ Q)?ﬂl‘hﬂmybQil‘mt;@razcbylswufaadlﬁ, thaahdtoeazolut yr at e,
canphorate, canphorsu ent anepr o

di gl uconat e, dod@@?ﬁ?ﬂﬂtﬁ?émmgﬁﬁé %%ﬁ'%m% @“mq 1mmphﬁﬁ%bﬁwﬂ&9

gl ucohept onat e, ghymemamhbswhamamwghwe@mmué hem sul f at e, heptanoate,
hexanoat e, hydroi odi de, 2- hydroxy-ethanesul fonate, |actate, |aurate,

| auryl sulfate, malate, nal eate, nalonate, rnethanesul fonate,

2- napht hal enesul fonate, nicotinate, nitrate, ol eate, oxal ate, palmtate,
panoat e, pectinate, persulfate, 3-phenyl propionate, phosphate, picrate,
15pi val ate, propionate, stearate, sucéinate, sulfate, tartrate,

t hi ocyanate, p- toluenesul fonate, undecanoate, valerate salts, and the

| i ke. Representative alkali or alkaline earth netal salts include sodium:
l'ithium potassium calcium magnesium and the |ike. Further

phar maceutical ly acceptable salts include, when appropriate, nontoxic
amoni um quat ernary anmmoni um and am ne cations formed using 20counterions
such as halide, hydroxi de, carboxylate, sulfate, phosphate, nitrate, alkyl
having from| to 6 carbon atonms, sulfonate and aryl sulfonate. As used




groups. Derivatization of hydroxy groups as (acyl oxy)nethyl and

(acyl oxy)ethyl ethers wherein the acyl group may be an al kyl ester,
"optionally substituted with groups including but not limted to ether,

am ne and carboxylic acid functionalities, or where the acyl group is an
am no acid ester as described above, are also 5 enconpassed. Prodrugs of
this type are described in J. Med. Chem 1996, 39, 10. Free am nes can al so
be derivatized as am des, sul fonam des or phosphonani des. All of these
prodrug nnieties'nay'inCorporate groups including but not Iimted to ether,

am ne and carboxyl i ¢ 1@2¢i.skafrd Gl mélabéntlbnea]yoé&ehﬁad;utst@fueauamsunl ess otherwise
indicated, the term "bacterial i nf ectio C{t(&ﬁn}) ﬁ rotozoa.i nf ecti ons"
?‘H‘F@E‘t?aB 15

i ncl udes, but i shei@paryls spdsuhstipEd haietearydsqe Y AR "B o ¥ Poa
infections that aesalic pup¥RiiBelseostithicdr vasutistinitedds as wel | as di sorders
related to bacterial jnfecti d_py, i nfe S, Ry be treated
or prevented by adm r?: sEerl r?Seg ?ﬁ’bl g‘tcokgzzaﬁﬁé Dmbcg%hg]gcgﬂfr%ghart\ ds of the
present i nvendi orraigBuehbrebideshiin hydrerhiben Tadiends carainise bitwexn and i 88t ons and

di sorders rel at egr (}ng &%HQ@C&*&B%B& 9&&0!1@:9 %chwC1@3@lkﬁQ£dlddlsm ted to, the
fol l owi ng: pneunpnia, otitis nedia, meni n Si nus onchitis,

b
tonsillitis, cysticwdspyapdpylipistio, mehylaty (Bfoé]Ylt‘f‘%’“’rpé 5@%‘8 O Nt ecti on by
St rept ococcus pna&bgamytaehexﬂal&ﬁ@tﬂhu Iougal radﬁbfalsmmmmplewr(am dlly] editay r haI is,
St aphyl ococcus aur Ccus, s § S spp.;
~ pharynigitis, r hgﬁﬁgﬂ’ ta tgltml{egp R I‘sgﬁ%p ﬁr |hte’?y§%r G gd 20 to
i nfection by 18t reqﬁteczd@dwals B&e@gehékyler@tsﬁtpéo@?é#}’éigf@lrsffqﬂb‘ﬁlt@t%cm

Q ostridi um di pt hefda8.n &Bgeﬁ%tnmgmat Iletny»%d AGAP) ¥lalied Foup. ESRMpBESAT Y tract
infections related to infection | asma F)neu roni aﬁ‘j}g}ffl_egl onel | a

pneunophi | a, St r@p@oé@d%‘ﬁ?dﬁﬂéﬁﬁ'ﬁ%ﬁ B‘&“reﬂﬁ‘d%ﬁﬁ b EENY P%4e, or Chlanydia
pneunoni ae; uncombylaatla@r@t«kﬁb aeﬂyls:&t fertbinsBREndopdnetink, @rtexyl@bscesses and

osteonyel 111 s, g BueLRELAl! Ser S5l ShALRT b oL IO JikuStaphy! ococcus

aureus, coagul as cel
henol yti cus, 16t cay noﬂlmlpglwgﬂh'bé@c 18y Ruraisepmenyies, n@?w@pc oewlersal groups C-F

(m nute-colony s Micqk dans streptococci, Corynebacterium spp.
Cl ostridium spp. }lgcgi%% gﬁ} el [ a cfli"lensel ae; unconpl i cated acute uri nary tract

infections rel ated tdrheﬁﬁf@ct:t 6&?‘1@93’1@35%55‘1)1?% 4 dqugraight- erbraatsd setus spp.
urethritis 30and hﬁﬁtc\ﬁbsﬁtauﬁazs aﬂgmﬁt@maltwmtetgammot hteiels Idavagasasmnel ated to

i nfection by Chla |atr ma p cre Ty epopena

pal |'i dum Ur eapl S¥RE-G108% %PB @ﬁ?f{byélterﬁﬂ%vglqr} P 8081% Forgﬁc%%m ’trdg%yg di seases
related to i rﬂoectg'roepn iyuds, busare mmsm(técbo,cfomarmmpm@yawdpéﬁ@b(menslhbck
syndrone), or 1o like YheRES“MighAle0kR | nfection
by Hel i cobacter eﬁ 12;5‘blltg @n&g&? eor | édg(gﬁgrloenes rel adt ecfﬁén e| nfecti on by
Borrelia recurr erﬁtansﬂkeu}glmumff@eafb@h preddgitiens! pygrogerf aent hag fech yerBusliP | a

burgdorferi; conjinGldiMkitd Erouﬂ<Q{l@erny]tcﬂosgmuﬁﬂqaﬁﬁcﬁu@&yS&tlltﬁht&l wgbated to
infection by C. trachomatis, N. gonoryhoeae, %@l_u%eus pneunoni ae, S.

pyogenes, H. inf Icﬁféﬁ‘%a%‘hc“éﬂ"“q_?@tcé‘?’]ic%? gy lency-Betp R Wﬁ’obact eri um avi um
conmpl ex (MAC)25di sea&slehe, bu&&:x@te@edartcnhdlm‘eectl on by l\/ycobact eriumavium or
Mycobacteriumintracel |, r astroent eri t ction by

Campyl obact er jejtlfﬂ‘ﬁf #t(%sﬁ(’?r?gl 3 EJtsce:) oeizegnare:feé?oasttrg f?ttéo?r%lratrill glci:t@ﬂ{agln

Cr ypt ospori di um snquocaddmmﬂmgemn@lmrmff@ettwem qight eprted atoEs hzl’ff“é@tlF%YP“By vi ri dans
streptococci; §rb§t¥ ERfon ﬁ'ﬁ)‘i‘%&m{ %J tﬁé t%ﬁ&o'utapoﬂ ar},fngﬁth&d}sgegytoﬁo Rgtﬁés&{teltﬁe

pertussis; gas gangrene rellated to infecti i di um fr| ngens or
10Bact er oi des s pplkynyErionps; pHudebutie 1y ligite a?rrf@l%ampﬁfi’ 8{3’(”@5%[‘“@5’8 i'um acne;

at her oscl er osdes rbﬁdyagtiaﬁp&@r 0Bty @3 Lah @ the Be. HRE teﬁ@bﬁ@hﬁénep;ere@srw aalkyahll anydi a
pneunoni a; or the i nfec qns and 1%goa i nfections -

i
and di sorders relS5t"B O?]d”hécttéﬁ ‘%H\‘O%IW% "' tﬂat rre?e“rmmter ea or prevented
in ani mal s i ncl udigadi@lgrogr Alkaylehd gnmmedcltt@,bulﬁltcnet lfmotked @mﬁ)rrgﬂmiﬁevi ne
respiratory dise I (o} B. tHe mul t oci da,
Mycopl asma bovi sac nﬁ% aptﬁg,g )F%a %ﬁﬁgdccgvmvpté}#t ebrulﬂg (rlsq és%ais@%ﬁeﬁngt ed to
infection by E. oelvivioe, pd Bebkva (i.e., coccidia, cryptosporidia, etc.),
dairy cow nastitis related to infection by S. aureus, S. uberis, S
agal acti ae, S. dysgal actiae, Klebsiell®& spp. Corynebact erium or
Ent erococcus spp.; swine respiratory di sease 20 rel at ed to infection by A
pl eur opneunoni ae. . , P. multocida, or Mycoplasma spp.; swine enteric di sease

related to infection by E. coli, Lawsonia intracellularis, Salnonella spp.,
or Serpulina hyodyisinteriae; cow footrot related to infection by
Fusobacterium spp.; cow netritis related to infection by E. coli; cow hairy

warts related to Infection by Fusobacterium necrophorum or Bacteroi des
nodosus; cow 25 pink-eye related to infection by Mraxella bovis, cow



aspergillosis (ABPA), and sarcoidosis; procto-signmoiditis; allergic
rhinitis; arthritis; tendonitis; apthous stomatitis; and inflamatory bowel
di sease. The invention further provides conpositions and nmethods for i)
prophylactic treatnent of those patients susceptible to the synptons CF

i ncl udi ng pul monary 5infection and inflanmati on associated with CF, ii)
treatnent at the initial onset of synptons of pul nonary infection and
i nfl ammati on associated with CF, and iii) treatnent of ongoing or relapsing

synptons of infection and inflammation associated with CF. |In accordance
with the invention a conmpound according to any one of corrpounds of the

invention, is admnistered to a patient ¢n nee lgl l{lm 0 for CF, in
anount sufficient to B?@%,ﬁs—Csdyqﬁquygwro = Sogsy awﬁ‘ﬁ) Tl oY cF

i ncl udi ng chroni eedpntlna@ﬂwypwa‘yu&rmmnemmrmﬁlw ridfggotpand. Phapkedeut i cal
Conposi tions Th i /s Jravention
conprise a 15 thgf' @E%I']CHSC #mft q?n\?%b{é)h%nﬁlfrg% g&bgr“rﬁpg)ﬁc%(:é? t he present
i nvention forful ebtcwﬂcwb@@tomeﬁyimctdjcfmwi ord grrelessi Erfraseindiebirgydeaccept abl e
carriers or exci BiQRlifnicd\s, 48 ﬁoltwc?emmyt BrIch&kyN cyRRREMBASHb 28] Y
acceptabl e carrier or exci |en means & non-toxic, inert solid, sem-solid
or liquid fill erhCP&ﬁl’Iaﬂ‘é]i’i?Y" odheAlfstif-ating material or formulation auxiliary
of any type. Sone examip’ceﬁﬁ"chsﬂmcﬁncb@l“sorv&m ChcRDalgangl” seusydhepsn,
pharmaceutical ly car r| ers a 1058, dlucose
and sucrose; staf"il tggg’ﬁocﬁc ?r%oc?’rcHCIlé:tcgrofﬁé gééonﬁﬂf%h%%ra@ﬁ S(Pcel | ul ose and
its derivativés sagh- ca;sbors@dbllmrdaﬁtﬁ@wiﬁﬁeﬁ(hﬂsCmalkﬁn\’b@éudee‘?lﬁmt cel | ul ose and
cel | ul ose acetat ﬁm&%@?&&%ﬁ&ﬁgﬁ&@aﬂ&m c?%ﬁente@elc?eﬁdh&cnilm C; excipients

such as cocoa butter and supposi Waxes; S lijt oil,

cottonseed oil, Sulohrrsmeh 3§ °P°‘e“§'e§‘§ﬁ'§ Ifps and ?‘SmE}F“i ‘{fgl" i'I"yC"gi W oil and

soybean oil; gI Y Glu8e, slu(ﬁmasm@rop@yzbga@ngl qyeloﬂm;tengas&ye!men&uﬂh as ethyl oleate

and et hyl Iaurate agar . L{ er| ng.a ent ds&Jt%Qhas magnesi um hydr oxi de and

al uni nun hydr oxi giglo 5‘f T EOIRE B PS é’n’ 82" %at er: i sotonic saline:

Ri nger's sol usi on; etihyimdaisoohibit, anyadildfl pkkgs’ﬂ;hmf@! mdfcydealkybheiety ons, as wel |

- as other non-toXiyG Garpal Pdn%lqb Yo, aﬁﬁﬁ&égr%cznl aﬁt?ycﬁ@éibdﬂﬂrlaﬁéﬂér&!yc&m fate and
magnesi um st earate, as we Oas col oring agents, releasing agents, coating

agents, sweeteni B§up-fAR BRI LENE SIS EFATRLY “é’g"@ht%@mabﬁé‘é"é?a\%tl ves and

anti oxi dants canc@hmuaeofraars&%msl @dfo@@;aﬁﬁﬂiﬂﬁﬁig&dm (a@g‘sarndncrggnbzo t he
j udgnment of the f@rrml at or..

ag r.maceut i cal (if')rrrpat 1 h1ons a%f this

i nvention may be® ﬁrr?lt"i‘?’rssel“g?@ﬁn llyéf“}t?“o'}?ﬁ@ﬂrteé't“&l Prsatration t81 SEMon spray,
topi cal |y, reotakbdor riphsSmhdsyAn dipogalgtopp may/bi}tmaﬂtlclgﬂlrmﬁ bmneheéﬂr dygsl ant ed
reservoir, preferap préé“er?l}i nfhing ﬂgﬂeﬂ'dﬁ&ﬁ ﬁ&ﬁd%ﬂou9£4 @R3h RbA, %I:e'tﬂ:ncahy

i nj ection. The pharmaceut i ca npositions of this invention nmay contain
any conventi onal beteyeentabouit éam@%%@ﬂﬁletamQﬂfa’é@éblo&bll’f@“‘b'é’ﬁ‘f‘)l’%'?‘@ adj uvant s

Or vehi cl es. FER,U& %ﬁﬁ§grotxlt1@ndqldm£rcmﬁpié poIparloR}4IGR, sWaasbe adj usted with
5 pharmaceuti cal accept abl e aci ds, cqu?s or buffers to enhance the

stability of thebPP é?lfﬁlﬁnafv"é‘a’ T BARFERTS o8 B f?i‘é‘?’{/’l f ‘f‘CH‘nahpfﬁtbf: term

parenteral a&_SUS@d)ubbeﬁa@IbBfurnné‘rlsudeﬁteetubcut aneous, intracutaneous,

I ntravenous, 1 nt ramjsl@ ul e = ahc cw gsr&s%:(f:hu'e?‘ 1@ {%&Io%zﬁgnlt oup deﬂLJdaSynOVI al,
intrasternal, intratheGal {7& &st’onal™a |. raerani I njection or

i nfusion techni qlﬁlemanldnmyqlmcnibdnélag@rﬁ@m@mmhc fmgaPmMﬂthbﬁtfP‘a?‘iabn i ncl ude

pharmaceutical | y jagg @Qllogeneam %x%ﬁes ihangk AR fihRaso, cﬁmpwfp&lons

suspensi ons, syrups an el rxirs. dition to t%ﬁ% % é%ﬁrﬁ L{I’lds t he
liquid dosage forc¥Rlobgl CE&RF’&?‘WYFIH@HI la‘?yf’lﬂé%ﬁ Ll hegs Py ged- AR he art
such as, for @X&@H&[ﬁmcybﬁ@Qbup@hajabfhﬁﬂheﬁﬁlbymﬂ&cs soI ubi l'i zi ng agents and
emul sifiers such as ‘b]h¥eéﬁn&6%§{w|cg%lnogg eteb cloaﬁctyp can eu:,eet mXIJChd%?E[iBgnat €

15et hyl acetate, benz Zzoa ene

1, 3-butyl ene gl yand refeetidmotnyl-fromariminglex, a bivi dr gi- (ylclmc gyamtﬁ“ewmyatﬁm w;lmet onseed,
groundnut, corn, t,

t et rahydr of urf ur %Jc m%%}%t},lrg Coqqa%ﬁ E{CTQE%E(H&%%%HE]@#&%%?%Mgﬁ(gd esters of
sorbitan, and nl%mn$@§mﬁhémb@ﬁ%uBéQFa%§m$ﬂ@?@Cﬂﬂﬂu@WP§d°&Wﬁ@%ﬁ%ﬂ
conpositions can al so include adjuvants such as wetting agents, 20
emul si fying and suspendi ng agents, swegtening, flavoring, and perfum ng
agents. I nj ectabl e preparations, for exanple, sterile injectable
aqueous or ol eagi nous suspensions, may be fornul ated according to the known
art using suitable dispersing or wetting agents and suspendi ng agents. The
sterile injectable preparation may also be a sterile injectable solution,
suspensi on or emrulsion in a nontoxic parenterally 25acceptable diluent or
solvent, for exanple, as a solution in 1, 3-butanediol. Anong the acceptable
vehi cl es and sol vents that nmay be enployed are water, Ringer's solution,




opaci fying agents and can al so be of a conposition that they rel ease the
active 10ingredient(s) only, or preferentially, in a certain part of the
intestinal tract, -optionally, in a delayed manner. Exanples of enbeddi ng
conpositions that can be used include polyneric substances and waxes.
Dosage fornms for topical or transdermal adm nistration of a conpound of
this invention include ointnents, pastes, creans, |otions, gels, powders,
solutions, 15 sprays, inhalants or patches. The active conponent is adm xed
under sterile conditions with a pharnaceutically acceptable carrier and any
needed preservat jifAfe fkogdtink 8L Afcrdins BRY bR 86l oxifplaf (atna ¢ formul ati on,

ear drops, eye ointments, powders and sol utio conte Iat ed as
bei ng within t he™SRepECIGPatRMay ‘?pﬁ%@ﬂi’ P%‘Fl‘ate’?fﬁ‘{]n@v)@i“%?ﬁ}éﬁ%g VOIREsTes, creans

and gel S may conbcafufmtaema&dﬂtn¢ﬂnxfgndr»ﬂov)amramﬁmnmmgemsmdarb;fndtohiss i nventi on,
exci pi ents such I f Rlid SrorcVRLRS raffins,

st ar ch, tragacan?’ﬁ C]ﬂaﬂ in%gﬂy grg?%bgttgllﬂg%sﬂb%scf 3y t:tcene y@gl s, silicones,
bent oni tes, sPli irldabitdre npdingtedid! %ﬂlﬁ@hw%md@hd@b’l W%PUFY s thereof. Powders

-and sprays can C%ﬂ&ﬁ]l@myl']ﬂld%ﬂhﬁ I:ﬁiaaiogdiﬁ)hqmﬁﬁmmﬁzmﬁ] Jxmoﬁdlaﬁl nvention,
exci pients such as | act ose, hydr oxi de, cal ci um

silicates and pofam H@ﬂpmwmﬂ tF‘a‘Fﬂhﬁ‘Pﬂr‘é‘g}“?}f’h‘{‘ﬂ'&é‘@mg’ﬁg Wances. Sprays can

additional ly conp;aldmznmuﬁlt onetryhyplofipg! Bwhhaerseycliv gasups may be further

chl or of | uor ohydr ocar gp Transder mal pat ches have the added advant age of

provi di ng cont rof’8d" del i very of a conpound to the body. Such dosage forns

can be made B¢ di ssolf tsgm %bsahlted’i’ wfysisjuhgitttine b dependard ripkceneat 95r oper

medi um Absorpti 9&%hﬁ%&r&m@ﬁr&fﬁ\kﬁ@r@&mmhér&nmﬁ@ﬁﬁa@entshe flux of the

conmpound across the skin can be cont Ileg %‘ ei ther providing a
u

rate control i ng fudiBs Bﬁé“"di‘“’ﬁgﬂ"cﬁe‘é‘ﬁé‘ﬂ%Fﬁ'@mtﬁe' PRl yrer matri x
or gel. For pul ﬂmmly,y-ngl ('Ne-Nﬂg piotdctae irBip@ ko, ChiconItist:td palkwf-Nbhe | nventi on
is formul ated an d t ohdf qui d
particulate for mi;“l ’&‘g}{ gCt aerr%: d?ksyflgatl (Sni"e”"g)“ﬁoglkﬁl T\{ ‘t’r?lbrll\lq nto the
respiratory d99st hcmma@dl Nif-Toterdeyofpalkell, it lapiroadiantaorits -ddfteronelamiei ve
conpound prepar et £0¢,,R n@pto el @Qalﬁeﬁ? W@zs@sfhtlkyﬁﬁlﬂmt&?%cloﬂlﬁ*lu—@e particles

of respirable size: t Rat ficient shal | to pass

t hrough t he nout mbrflrhqteé?W»cOdﬁ@WC#ﬂ%Waﬁ(‘ahClaﬁa“a'ilw T @ne-Gr " and
al veoli of the | gr@sc,- d;lakwﬁr-&(@f& Qa6dikT,edChhst, ap(el)mttasarylpa:(o} cularly

.aerosolized antibiotics € U S Pat.

No. 5,767, 068 t o RRE Y &Wﬁgté@kﬁ%ﬁ g&ta‘kg’ibe‘?“}%é*g% SRERYS- St o
al ., and WO 98/ 48(®5O-MyCs2yMbrCEINEGHCratyklogky b {@NHeargd, -LOBHpor at ed
herein by refer e@,&&éﬂ'Acﬂ%ﬁW% QN Rl P ABRET, X, 4 ecf,] vg&(y))zqé .@ntibiotics is

also found in U 969, i ncorpora her ei'n y ref erence.

According to thealh@ﬂhd%@iobeZt%@%%n@C@)Z'@h‘éﬂ‘ﬁY%E‘ﬁ'ﬁ QGQentton, bacteri al
i nfections, cystig- b&@&ir;a ath)-Adradvamim, Yyoc@ndist, Lon®ane, yeat ed or

R IR o e T IR L O T
conmpound of the kywelryl @@(O)NH-Wcmcaﬁm}hhaer@nd, -06(0)8Ue hetdroayeloadig!,i- S ,
necessary to achb%%?b)t@ec dgﬁoylurggcg(%s% . 'a}ke’grf —NH@X))EQ—@ q%,@peutl cally

ef fective anount I's “'meant "an amount of the
conpound whi ch cUHK?@)SC%splt-mbalbéuﬂl"&(@fWcﬂ“%@kh@@fﬁ{aﬂéa}@@@msubj ect, at a

The therapeutic. o Focs oaaANCRDRLL OB L O R L e T et or
mar ker) or subj eStiEyl ‘N%C(O)zsq}t# ‘éytd"@lk?(}ey}]&ﬁolz“ﬁ‘éfﬁclilﬁ?@#'}ﬁfe}/o(%‘fyﬁf eels an

effect). An abf emcq@)zmmeycio@ﬂqltMIcqomuMmec.beﬁLawpve may range from

about 0.1 ng/Kg 500 I 0 about 50
ng/ Kg. Effecti ve%&ﬁéc 7 ‘El'dllk%%lsglﬂ\ggé %fﬂgéezpa(gsn‘gcq( >on E?gjut e (?
adm ni stration, agloalll -NEC(ORG-pok NIBT(OMNE-hedrowd, DEEEANK-t h ot her agents.

It Wil be U”derﬁ&?Q&cloQWﬁf@)ﬁPﬁaNH@@Nh% %.Z-QE’}IN NHEEHYR- cgfc 1he conpounds
and conpositions o resent’ | nvention deci déd é the att endi ng

physi ci an wi t hi nalkenel, ¥ ﬂﬁ%CsSuﬂﬁmwbdﬂ&%ﬁFFh@@%@ﬁ$MM$We c
therapeutically effective dose level for any particular patient will depend
30 upon a variety of factors includindthe disorder being treated and the
severity of the disorder; the activity of the specific conmpound enpl oyed;

t he specific conposition enployed; the age, body wei ght,” general health,
sex and diet of the patient; the tinme of adm nistration, route of

admi ni stration, and rate of excretion of the specific conpound enpl oyed;
the duration of the treatment; drugs used in conbination or

cont enpor aneously with the specific conpound enpl oyed; and |ike factors
wel | known in the nedical arts. The total daily dose of the conpounds



When the conpositions of this invention conprise a conbination of a
conmpound of the fornul ae descri bed herein and one or nore additional

t herapeutic 10 or prophylactic agents, both the conpound and the additi onal
agent shoul d be present at dosage |evels of between about 1 to 100% and
nore preferably between about 5 to 95% of the dosage normally adm ni stered
in a nonot herapy regi nen. The additional agents may be adm ni stered
separately, as part of a nultiple dose reginen, fromthe conpounds of this
invention. Alternatively, those agents nmay be 15 part of a singl e dosage

form mixed togeta@emm(%gm f@er&WﬂH@FﬁﬁNﬂfhetExgéy%lohlEMQNHC@"TH}N'PIQa single

COI'TpOSI tion. ar maceut1 cal ositions of this invention can be

admi ni stered or aINIH;Q“t‘%) “ShCipglkyy @H&iﬂ?‘n@ st e IO rosi ti ons
into fish feed okikgdi, oh\m@d)(asmmﬂeytllmuoamrpmtmpmﬂ aFgIB,yNHE(Pd-[)NEIe)l ved in
water in which infect 0 ferred to
as a nedi cat ed bg?t?'umdrﬁ (@Uﬁ)g{aﬁf&mc ré}é@cﬁ %bg 759 HHDN}H (%/q\] 's dependi ng
upon the pur pése Cofs-albomyniNHGH)- GﬂCz(apk)eylemHCéNHb&-@wxEk@fkﬂdt sease) and type
of admi ni strati Oy C%I{II?]E Qnﬁhﬂ%@ﬁlﬁ’ﬂ{cmﬂiaryl nﬁlﬁ@ﬁ&\ffﬁ'ﬂct%c%ﬁﬁk}i' Sd‘INHSNIJEle treated.

General ly, a dosag préterab of body

wei ght of fish wﬁycbé“‘éﬂrﬁ(ﬁﬁél‘ﬂ%f%‘grﬁ@“ﬂdwﬂéq ﬁé?s'ﬁlfyntﬁlnlg(ﬁ & di vi ded
into 25several ticpRSeclodityl, wchIH)Ibﬂ.afygcgg]m)leetE;’eam dnenphipve- speci fi ed dosage

Lhe nge. - bady volgiieeEuih SRS vl Sl et RE  RISE AR 0o PO
ot her wi se deffione&O0)dl:1C 1+ cafclhnk)d,als(@)mlscSi(@)Fitetefqawl t 8{hhetgmextlohléylei n are
accor ded the ma@b%C@wkyc M@Nﬁr@@falkaryﬂlmﬁﬁ-@;sd Jigfy, the art.

Al'l 30 publications, Ea ent patent applications, and other
ref erences nenti SASH- EFETCW‘%??@ HSEEH e GNb el el bSO  er ence i n t hei r
entirety. Abbreviatb@8salkyl, -NHSOADPE SYIkAL INDIZS),- ohCEhikdmy - HHMz—(tgn t he

o e o bt BRSPS B5ELY, naff for acetic
2,2" - bi s(di phényh:pho:szplhiim) -CH N -mﬂaﬁpﬁﬂhydryi BybREI, fhoreroaryl, -
di-tert-butyl - Qqﬂg%ﬁ _h%%?gl%&k}? ﬁ%ﬁ@z{ﬂ@?%&'y?lkﬁ?%ﬁylf or |-nethyl-I

- (4- bi phenyl ypet car enzyl Boci s1HOH
for tert-butyl Npﬁy@mxy@@t Q;ﬁmb@y mBWhWr -SHotS& <G akyleBtCatfiat oxi de:

Bu3SnH for tributiyddyi, s-byarduday, LB g—tf,)@foalkyl —S-aryl -S-heteroaryl, -S-
(benzolriazol -1-yl oxy)tr| S(dl metgwl aﬂll Cvd% osrpe)ﬂ“mjunP1 Heif EI uorqghosphat e;
Brine for sodi unfEHPEFrakyLosmetyBipmety nde Yo TSI v i dazol e;
Ci2Cl2 for dochheyignst thatie;ca?@Erithef abstimgddhyl ; CHICN for acetonitrile;
Cs2CB for cesium Car’ll?lgpat e gsjagchdgée % ?rgc%grdghalia @Q} n!)bg Al bga'il rgsﬁr copper

(I') iodide; 25dba for enz ené ace eny josphi no
but ane; DBU for %aBagt. &Mhﬁsc,wﬂa{ll@swfﬂ@lom@efecﬂﬂ éﬁwtomﬂﬁ@mﬁ fucose

N, N' - di cycl ohexyLgarkoghd B decoddiiof Qﬂae%@%ﬁ]&d&ﬁﬁ?@@@&hﬁﬁ(&l BiResc30D1AD for
di i sopropyl azodicarboxylate; DI PEA [ for N, N, -diisopropyl et hyl

am ne; Dess- Mar t Ebessdoisls el fz’»b’F"“Pcﬁlg“%"% foss( LKosPAIABRRFIMIRe, $0Fhy dr 0- 1, 2-
benzi odoxol- st(l anco@@QumMPqtﬁﬁhﬁlosﬂmiﬂb ﬁlﬁhﬁﬂhﬁd}lﬁﬂlm&yﬁmdjthlaﬁnose BivEsef or
1, 2- di met hoxyet ol di et hyl

Sut ol e Db T b B, kst BRBTC bR Bl fiu e
N- ( 3- di et hyl ami noprsaplytile Ny Btthy beadeb@chugmqﬂl@llolElb@irm' gréupreplaced by

N-(3-di net hyl ami ng&&@gy&mﬁ&uﬁﬁt(%wdhmr@mﬂ g%%emgcn%n@r %TWAC for

et hyl acet ate; 10E ror di etm/ U . for
0- (7- azabenzot ri &ia1 (algehphig bydroxy sroumnwplecet piot RYET E?H]iai%by C=S, or ating
Hexat | ti or ophsps PBALE of cyclic form replaced by sulfur), a seleno sugar, a telluro sugar, an aza

sugar (ring carbon replaced by nitrogen), an imino sugar (ring oxygen replaced by

nitrogen), a phosphane sugar (ring oxygen replaced with phosphorus), a phospha
sugar (ring carbon replaced with phosphorus), a C-substituted monosaccharide

(hydrogen at a non-terminal carbon atom replaced with carbon), an unsaturated
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HO for hydrogen chloride; HOST for 1-hydroxybenzotriazole; 15K2CC3 for

pot assi um carbonate; n-BuLi for n-butyl lithium i-BuLi for i-butyl
lithium t-BuLi for t-butyl lithium PhLi for phenyl |ithium 20LDA for
l'ithiumdiisopropylam de; TMEDA for N, N, N, 1\ F-tetranethyl et hyl enedi am ne;
Li TMP for lithium 2,2,6, 6-tetranethyl pi petidinate;” MeCH for nethanol; M
for magnesi um 25MOM for nmet hoxynethyl; Ms for nmesyl or -502-CH3; Ms20 for
net hanesul foni ¢ anhydride or nesyl-anhydride; NaN(TMS)2 for sodium
bis(trimethylsilyl)anide; NaCl for sodiumchloride; 30Nall for sodium

hydri de; NaHCO3 Bﬁﬁos&‘eﬁgrﬂdénaphi&ﬁﬂ RQ(‘B g@gl&'ip r%;ﬂ@h&ﬁitlhﬁlﬂ@ﬂ@ﬁﬂp)@aﬂﬁdﬁ@nat e, Na2CO3
sodi um car bonat e; sodi um h

r oXi sodi.um.sul f ate;
NaHS03 for sodiu ﬁﬁl‘ﬂ){ag'ﬁll‘yidlctg&’% FCPEEFGP& FATPRFY %@@ﬁl\@fﬂaﬁdql%a°1dl\%ﬁr§'ﬁf)? sodi um
thiosul fate; NH2Mrdddrio Eicdnylﬁﬂ‘ e@zfomleAm&Nbuga’@mluﬂeanuammmwnhabdasar bon at e; NH4C

for amoni um chl or d 4 for

sodi um peri odat e? %}y SR C %F EN%%W ﬁ(}g%ﬁ’ %05%%4®%8¥%ﬁ1 um

t et roxi de; TEA omlEmBNC fu@(! rrmrdmeqmdl lamm@amﬂrmeosmm% picfliotgynsacet i ¢ acid; THF
for tetrahydrof uganas.hind st rrml?éD Rroshifihe, Eﬁrbﬁ&ﬁl@wamﬁlﬁﬁ@ ikiMRosahin@C f or
2.2,2-trichl oroethyl carbonyl: Ts for. tosyl or -S02-CBHACH3; T820 for

tol yl sul fonic anHyERRASe, 61'3":‘1*6‘%’9‘? PSPTRiC RIEMOFEHRE PEPURERBEY | sul f oni ¢ aci d:
20Pd for pal | adi digtosEhint.aris pliestsbd thi?@dnohasncctisrlly erdabelike can be further

di chl orobi s(di-tert.- t&yl phosphi nito-0) pal | adate(11); Pd2(dba)3 for
tris(dibenzyli deﬁ‘g’ﬁbtgfone) di pal | adi um (0); Pd(PPh3)4 for
tetrakis(triplenyl phd@\pItnnnfe)dpmcll@m"u‘f‘mf(a@)laﬂdz’SmC&(QE(SMQWQ gdFace or
trans-dichl orobi gfichi Qﬂ%&}ﬁb&eh&%&%é@%%&e' a%disé’mcﬁm;e aﬁrylﬁ@r asﬂ]ﬂﬁ&l num Rh for
rhodium Ru for ruthenium IBS for ten-but et hyl si | y or 30TMs for
trinmethylsilyk TRESP OWPBGHGII?%J&W?@MOW}M%Wd ms%‘t‘ﬁ%h Em‘i\/%’F‘nzods The
conmpounds and pr @&ﬁﬁﬁiﬁ& miiedx?@uqaseesigmse; cngi@mel, mgltcw)dej evilesebatihigoscunder st ood

in connection with t f ol.l.owi trate the
met hods by whi ch B?’}R‘é“"&%h%&%% ity S, FRASE “C%“"‘t"g@ ‘*‘S‘L‘J‘“gféed The

compounds .and5pr msomslmmivomdneeemogabemldqtmmmwﬁmnwawﬂbeﬁ@mb‘e»t t er under st ood

|0 Soonnect i on Wi L] AkLAAAN YRSk, PHIRESuhifivibk! ust rate the

melezitose, melibiose, muramic acid, mycarose, myc¢inose, neuraminic acid,
' nigerose, nojirimycin, noviose, oleandrose, panose, paratose, pianteose,.
primeverose, raffinose, rhodinose, rutinose, sarmentose, sedoheptulose,

20  sedoheptulosan, solatriose, sophorose, stachyose, streptose, sucrose, a,o—trehalose,
trehalosamine, turanose, tyvelose, umbelliferose and the like. Further, it is
understood that the "disaccharide”, “trisaccharide” and "polysaccharide” and the like
can be further substituted. Disaccharide also includes amino sugars and their
derivatives, particularly, a mycaminose derivatized at the C-4” position or a 4 deoxy-

25  3-amino-glucose derivatized at the C-6’ position.

The term “trisaccharide” includes amino sugars and halo sugars, where halo
sugars is saccharide group having at least onc halogen substituent.

The term "halogen,” as used herein, refers to an atom selected from fluorine,
chlorine, bromine and iodine.

30 The term “hydroxy activating group”, as used herein, refers to a labile
chemical moiety which is known in the art to activate a hydroxyl group so that it

will depart during synthetic procedures such as in a substitution or an elimination
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whi ch the conmpounds of the invention nmay be prepared. A preferred
internediate for the preparation of conpounds of the invention is a
conpound represented by fornula XVI1 as illustrated bel ow 10XVI|I wherein
Rp, L, U V, W A B, 1130, R40, CY and Y are as previously defined.
Schemes 1 - 2 describe processes for the preparation of conpounds accordi ng
to the invention. Conpounds of formula XVII, which are useful as the
starting materials 15 for the preparation of conpounds of the present
invention are prepared fromerythronycin using the procedures described in
U'S. Patent No. 6,848 HhpiddW nfar %&Paca%ang gra.ﬁ)qrame%%t hgr&i) by reference.
Schene 1 illustrates a rocess 0 repari n% mpounds of t he present

i nvention by con\‘F@Mﬁt%@SXlﬁet‘mﬂfedfgé’éfd%é%%ﬁ B@hW‘IelanthT'bkean oxi me of fornula
(1-2) using the appr Olmélteﬁheacﬁ{rﬂi)sﬂthl)r&ﬁye%b&édh&&ﬂr&'ﬂ%f&&ti@ﬂmkyﬁ@oﬁpor mul a:
Ar\A}..NH2 5 where, BA i ration can be
acconpl i shed, usﬁﬁ‘@'dtf%‘e%'h%ﬁr‘i‘p qa&t"é '“&d”f)oél{”rdf u‘?g“éd‘%; mauc?"é{’rﬁmsgldtﬁnder ei t her
aci dic or basisc cyleli: thii fans prinfrobenwicy ﬂtoyphofdtmuvemrsxmmb‘-present ative acids

i nclude, but are not 4 fg.f @droszyp.}a% g%l%hpﬂd&s&ﬂrerim,reﬂgephﬁrm& aci d,

sul furic acid, p-tol uenesul ronieracr d pyridini um p-tol uene sul fonate
and the 101 i kes. chanfeslyneiety wbebr»égemaarlre\rema%te%aM&Xéibﬁ'éoupﬁaftm%re not

limted to, tri ehﬁﬁék@ﬁ‘l‘éﬁ&mn@dﬁrhﬁjé)ﬂ@teucqlrdrcS&ﬁsOﬂﬁ&r@fuhlyylnthalﬁ]ﬂ ﬂiﬁi?,EdLQe(ﬁ | uti di ne,
and the |ikes. riate solventsrn mtedto

net hanol , et hanol ’@frpr"tf"@{’% EPPAF 815 3&96“!1“ ?aﬁ?er’?ﬁlfg Cﬁwe; Oa%e et hyl
acetate and tioe Bykresypraé@hggna{nisys kriogmnirtheir andessgibebgensrdly inlitl- i n et hanol

using aqueous hy ré%ﬁé‘in éh@%g: %éc %9& O SRS, Ahdls Sird édu%ryeﬁlal ly, but
not limted to, Vi reactron tine is fronl to 8
hours, preferabl W‘tehéc Sﬂeaé‘te?"éfr‘?ﬂﬁ @99(%rﬁ"i“’@ﬂe*cﬁfﬂ‘y‘ﬁ?"ybpr@e‘m“g gppsneiugy 2. 2) R =
RL, C( Oszl fC]E 0) %@%ﬁgxgé%cgﬁr&nﬁ%%@o%c&rﬁdnwslwbﬁinﬁ&niﬂﬁcy&l’rﬁgﬁﬁQﬁ::ll’ ]e by le ch
conpounds of fornu conver 0 _conpounds of fornula
(2-2) by treat mﬁF‘W’PFFZV'QWBﬂQY@E’S‘B‘FYCTr rﬁLreﬁ bﬁfxwﬁg gcr d chlorides of
formul a R1- C(18) ClisopbpoAldeytionyl siyeydiastiasydarbob 2, pl-es@owelnixybased, Zuch as, but
not limted to, odr i de t rt- butoxr de,
pot assi um hydr OX|t&eet“ﬂﬂ%%"(yxgcmogﬁlefﬁﬂg% Q‘%g}r()lr“ggg ?%Iﬁﬂlﬁ@y!tj%l{ygal ly carried
out in aprotic sdrmehehorgBersieuasacetsbmetheyadeyhiphesgrypesty, 'PFIIEoleI\/SO DVF, or

di oxane and the lnleﬁ‘@ﬁt—buTh@Qﬁ ﬁ'm@{o@thﬂrﬁtrﬁieth&lbgl Etﬁﬁcii Qitheih§l-1-p:opond D C to 80
C. The preferred reactlon tipe is Al ternatively,

some of the est e’ edrbdubieybp!H-Sririb By ?‘e‘gﬂxy ?i‘ﬁﬁ%%hwhé‘ﬁtmded by treating
conpounds of Joor mighany{idetily) (tidyD), hetﬁﬁycmksﬁn@]f mk 06ty AnethBthice@hE@H | n t he

presence of bases such a ot P and
coupling agents z’f"ﬂ?ﬁ[méys ‘%ﬁwhbﬁn hlom ethy@ﬁ? %ﬁwﬁkﬂk%eth Ad the |ikes
in aprotic sol vemwawﬂfmnﬂspatﬂmiumsulﬂonyh ttlledhxlsylyt;lh@ﬁkbﬂ)&ﬁ%‘@m@ml}ét hyl ene

chloride, THF, DI}{Ed th@‘ﬁl&:t ﬂ@fc{rédﬂ gronr]§mttJ3§n Jrckl@a ﬁ; thel &&mﬁ%a&dﬁf& from25 Cto
80 C and the reaction tine 1s from f’ mpounds of formul a

(2-1) also can bécax &b BdCEDERMrraYSHbet- Ff@?@ﬂi) P@'T‘mﬁﬂ¥lyryl dMSA™ car bonat e
in the presenge afca,pal | adi um catal yst and a phosphi ne additive to give
ally! ethers. The internediates fl forpul a Ar\ NH2 can pdr e ared accordi ng
to methods known in t HE SRy Profegpd hydogyy” & us éﬁfeeﬁleregars Rg™ chene 4 are
some of the avai lpaidced mith hogtsoxgiprawcemagroupgasAeiinelibpye, Schdime b@uzoyGonpound 3- 1
can be coupled w n(0) coupling
conditions in vara%o (s\t&ggﬁﬁgﬁt gqeéﬁgﬁﬂg{smﬂ;{og h(giﬁﬁe{g[% SIE#%l équqE)IE/F and the |ikes
or conbination there Bifetagm m%medmsm}wzaswtn%ﬂn e P ASOPPIHg bi aryl 3- 3

can be Converéoedgfrr] m&h%%ﬁﬁm&wa&%m&e@mn s@datﬁaﬁuosr dnditbncc i@ present of
an am ne base such as anmonj a,_ methy e and the,likes in an

|
al cohol i ¢ sol ventbél er%”%?fﬁé’ﬁ‘ﬁwd&rg“éf H‘é{’ﬁ‘&“ nEf‘“"r’ h’(’)‘f‘ﬂvf'@\grﬁe?lﬁ(ﬂ?e to 60C.
25 -- | -- - kO orBg PRRAE)2G R e PiotedmicGNheMpdedy prphrabsBidp alNH2 OH

2-3 3 N-CE'(()S F02 Co np%lélgnge% h:cI:'rem musé bc%l&pagle of rcvc.:[nh ng%a&rtg Lfd?&x? Eroﬁ]}! erv%y | am ne such

Hydroxy prodrug groups as known in the art are described generally in Kenneth B.
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hydroxy am ne or N-hydroxysuccininmde in an organic solvent such as 5
acetonitrile, THF, DMF and the likes or conbination there of. The resulting
al kyl ated product was substituted with an iodide source to converted
pyridyl chloride to pyridyl iodide 4-2. Conpound 4-2 is coupled with an
acetylinic noiety in the present of a palladiun(0) source under variety of
Pd- coupling conditions to provide conpound 4-3 which is further reacting
with a hydroxy 10 amine and cyclized to conpound 4-4 in present of a protic
acid such as MCl, MeSO3H or p-toluene sul phonic acid and the |ikes.

All references CISltoﬁ‘fj LGS @mplléMlc{%H R hlar BRuPbditey, (@h@@ﬁnﬂ%'%&mﬁ@mﬂ:ﬂﬁ er
readabl e storage media or orm are expreg% ¥ i ncor por at ed by
reference in theffentSekelpredd), Mareek Peldrmige-phiey ¥’Rited to, abstracts,
articles, journals, ﬂlﬂb{ehﬁ%rﬂiﬂﬂﬁotechﬁg(gﬁup,”tdﬁ eat heea refernto@rtabile web si t es,
dat abases, pat ents publ i.cat i , ounds and
processes of the s 0212'?1 iy ‘ﬁ\ﬁ/lg% PEON W T IQ%PE)OKEEF im‘rggg‘i,‘d??ggd in
connecti on wi bh tnlubbnfcd)tddc)mmrlﬂ'é(*anﬁ)¢te$rocwqrce hAfzar éﬂd Hntbeig erpeadyretsh

i1 lustration onl OfectilgTrdub AicQfibddRreRGR Be Micchifdf PAKSNTARRa Vari ous
changes and rmd|¥rl catl gnscctlc%rElr b |Cscll oselg n"?joé, rﬁéntgrw |1 be a?)par ent to

those skilled i npﬁof?éllflargfouaﬁﬁWhn@ﬁ&fhﬂééc‘?mﬁd wraerpipi e A Grr&ns 3L udi ng,
w thout |imtatiem M hesePHRiiat G@gsh@otg@ﬁc sm g atd &tribn OdmVésy &

substituents, derivativ and/ et ho nvention
my be. made v ¢ nOU Separ (9 Pl e ecg e ol ph B8 ETL
scope of the 1appéndeaido.cibaiormwarbdigl, amwm@micaﬁbowi banzgipagarbaryB#8 ol ) and
0-[5-(4-am not hi z@|s2-y1)- pyridin-2-ylmethyl]-hydroxylamne (I-b, 306 nyg,
1.378 mol ) in et anol (17 m) was dropw se added 1N-HC ag. solution (2.07
m) at -30C and sti rriders FNGEEHP - BEe afpRetionshEEongy 1185 W ca* e r eacti on

m xture was dil uh@lqdc\éa Bﬂnbﬁ&mﬁwm 26 lonktem (2bdtuion remsbieshcibdh ag. NaHCCB
sol ution (50 suce

‘ e. or gani c | ayer
has dr e ( NaosbRISHT LR EaP e B B e T g eeb oA B e s
passed t hrough aishas dhisé, bivea agbibdPBopelsuifomicesingpuBd Secheanariec n et hyl
acetate to give the title. - & LRw.§ Ram, E/ Z= 3. 4: 1.
M. (ESI) mz ( oﬁﬁatgf%gét&%%%%qg%he(ﬁﬁ(ea?:nd%rcg@{y(;egasﬁiy ob'E1 ai neg was purified
by RP-HPLC to af fridludroscejory endpheiikener | whi ch was di ssol ved in nmethanol (10

n), kept in room t enpe icah UhStedtQ amdsd, Sus BRU hreih,QeftS M @mA0 gl Protecting
group and evaporated to pI’OVI de the title ;gﬂr‘%?%nd 1 as a pal e orange foam

VB: (ESI) Mz ( MPgjese il op aninoriRERIg FEPRELE S 651, 204.9, 187.3, 176.9,
164.7, 164. 520162 3, Thb & "apiddic sdboeniytas ngbd Rereit SefSts épn Bhvent thfoisa m xt ur e of
Il1-a (120 ng, 1 _donor. Ex

045- (3 ani no-[ 1, égﬂllmf‘]ﬁln)aa%énmt?qsacn Sy ie. notdlctmg,fs y?roton dono; -Ehf;g?oxyl ani ne
(11-b, 0.18 mol )acluge, ttherrot 1xm®dmyymmsrbwwm aééemf‘cpééwmnqﬂ@r (0.27 nL) at
-40C and stirred cpd%p\’éeﬁdrbg,cﬁggh%r@ﬂ@oml&@l £s0for @Qﬁﬂul@ melly®nd @@Fikit, 0N Was
diluted with CH2A 2 m), hed with saturated ng (glacSCB solution (5
m), water (5 nLPthélPRf CBMI%C@?I&%%%P%? Gke, bepeepoyilig Somnoutdiyieh &l dr i ed
(Na2s™4), fi laser eghnpRghepiapofuahasd m@egnymgamdmbmedmdtetheds suchandioyd 1 1-c as a
white foam FE/ Z=

(CDCl 3): 217. 6, 26%‘3"61"5'%930’8"“%%;6%? Sabidh “°§“’ %ngwe T‘s“ﬂ“’b s %“sg‘gkd 20 130- R
103.2, 79.5, 78. & attand jt wiibbenbvighs t thoSkifled i@ Ghed1t tI@Qm@wd@aquIyentgg_: 0, 47.1,
46.1, 40.4, 39.3 ’m—iﬁgresztherg(ﬁ néy b«%ﬁefémed for specific compounds and reaction conditions,
depending upon such factors as the solubility of reagents, reactivity of reagents and
30 preferred temperature ranges, for example. Further discussions of aprotic solvents
may be found in organic chemistry textbooks or in specialized monographs, for

example: Qreanic Solvents Physical Propettics and Methods of Purification, 4th ed.,

cdited by John A. Riddick et a/., Vol. 11, in the Techniques of Chemistry Series,
John Wiley & Sons, NY, 1986.

T



18.5, 18.0, 14.6, 14.2, 12.4, 12.2. ‘Exanple 3 Step 3a: l-a To a
sol ution of 042-(6-am nopyri dyl 2-yl)-thiazol -4-yl methyli-hydroxyl am ne
(111-a, 655 ng, 2.7 mml) in ethanol (40 nL) was added 2N-HCl (2.7 mlL) at
OC and stirred for 5 mn. Then, 1-a (2.0g, 2.7 nmol) was added to the
reaction mxture in one portion and stirred at OC for 30 mn. The reaction
10 was quenched by addition of saturated aqueous NaHCOB3sol uti on and
extracted with CH2A 2 (3 x 70 nm.). The conbi ned organic | ayer was washed
with brine, dried (Na2SO4), filtered and evaporated to dryness. The crude

commpound was puri fi efhe R¥im ShebhicGBvaR! as GRH K, @é}érpmtsagsnammenuﬂong 50%
acetone in hexanes to give the title a white

I S
foam 15E/ Z= 2. 7PPVidRRoopEsch awﬂcmﬁﬁr&xw@ %B‘L?g leiig 5‘ pr I%ar“ﬁ 6a The
previously obtai negrogahdl; lntanslst-fatublf in@ the liye. RRetHPIvEIL 0e @éIflobeh @ tipse € E- i soner
(660 ng), which di ssol ve an ) crowave at
100C for 15mn t\(;\@ﬁcé'm%carélm wﬂ bn%%“% ?)r{h&cgm%nthdﬁgﬁ‘g\%’gh@#g ed to afford
the title conﬁoum@vc{%asmestwmlﬂtceﬁro@rhc pWEfrCt( E&pyclﬁwomp‘éw%dﬂd 908808, 13C NVR
(CDCI3): 205.1, 20449 é S factord ash élﬁﬁh ff@ne readidy 8§ 118. 3,
17001, 100, 6, 105 e, dépbudie nbfiruck ke ]‘ggr%’%n 72,0, 70.3, 69.6,
65.7, 62.9, 41. ofcaa@tszﬂd@ifc@edt?@Ciam@zrallgS‘* Ozcm 0! “fﬁlf"dz\“““é’@“%’f 17.1, 14.7,
14.2, 12.4, 8.6. protdgtiic Ivemb Mfi)l Kéﬂ‘mmﬂ in orgamc chemlstry textbooks or in specialized

0- (6-1soxazol-5-yl-pyridi t hyl) - at nost) in
Et OH (30 i) andW% LTD&C m\é% ‘“ ﬁclgoi‘ El?lgéai%mm'%es %ﬁlﬁth§¥?£ ed ketone

| V-a (3.30g. W Z_mzﬁxmmthedl,@d@d birhﬂ,mm Rlddwieervxbes\f%tlﬁ mrﬂ@cl[dm_ﬂﬁimc for 1.5

hours before bei pg.RaHid-ald ;,gglwﬁk);ggsglgl kgl 19gNaHCC3 and partitioned 5 (EtOAc
- H20). The organics were washed wth water and brine, dried (Na2SO4) and

evaporated. The resi dug™iaons AhELEYT ApEtLlesmyesd by hispRtion ag gae) t o
gi ve the desiredosgmagund rdsit ib the Sord2ighn oBJ%eoaﬁp@ndsoxnen&mEAtmaim xture (4:1).

M5: (ESI) mle: of th X , separated by
RP-HPLC to affor H“ééﬁe‘ﬂéh%% coglp?lgéwglﬁch Ppgess *’t““ig‘lé ‘Bﬂ‘?ﬁ’éyi\’/a@ 154.3, 151. 3,
150. 0, 145. 9,151 3 Thafyfachidlang whikR GraBiaing 06 imQ5erity@ L thE conf@uud for?@;uﬁcwl?tﬁ 8, 75.6,
74.7, 73.2, 70. 4per70§'012t'ime7 tg’oéuseﬁn?fo@the purposes detailed herein (e.g., therapeutic or

prophylactic administration to a subject).

=

The synthesized compounds can be separated from a reaction mixture and

further purified by a method such as column chromatography, high pressure liquid

20 chromatography, or recrystallization. As can be appreciated by the.skilled artisan,
further methods of synthesizing the compounds of the formulae herein will be
evident o those of ordinary skill in the art. Additionally, the various synthetic steps
may be performed in an alternate scquence or order to give the desired compounds.
Synthetic chemistry transformations and protecting group methodologies (protection

25  and deprotection) useful in synthesizing the compounds described herein are known
in the art and include, for example, those such as described in R. Larock,

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

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

(1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Svnthesis,
30  John Wiley and Sons {1994); and L. Paquette, ed., Encyclopedia of Reagents for

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

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

example, dogs, cats, horses, cows, pigs, guinea pigs, fish, birds and the like.
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66.2, 63.0, 62.8, 50.7, 46.2, 40.5, 38.8, 37.2, 28.8, 25.3, 23.8, 21.4,
20.2, 19.5, 17.8, 15.1, 14.1, 13..6, 13.0. Exampl e 5 Conpound
5 2 Okmane-water 0, N, BOC V-a A m xture of

045- (4- Ami not hi azol - 2-y1) - pyri di n- 2-yl net hyg- hydr oxyl am ne (Ib, 31.54
nrnol) in dioxane-water (1:1, 316 nL) was cooled to OC. Sodi um bi carbonate
(3.15 g, 37.85 mol) and BOC anhydride (7.57 g, 34.7 mml) 10 were added
successively and stirred at roomtenperature for 14 hrs. The solid was
filtered through a fritted funnel, washed with water (50 nlL) and dried on

vacuum f or overni ght 0. nft 1led &'tﬂlpﬁvén't:&d Iﬁaﬁg%gﬂﬁ@ﬂby\épﬁknﬁﬁg ﬁﬁgﬂ)r;ﬁ@ a white

solid. Second solid obtained fromt Il trate was purif wth silica gel
col um chr omat ogfepiepalissy tﬁ@%HW%IWEY%QH‘CakIGoI’SNG%ﬁi‘FBr‘Fi“’ﬁ‘ﬁ %“’Eﬁf’ﬁ? ained) in
met hyl ene chl ori qd@vann af £105d ntah icluid thee GoRPBLBe Mologitd pdht@gipn s whi t e

owder. Conbi ned 7
800, _XOH nn :_Ee éx’f\'i' g ca'_&a?tB 7%&& )&/mp'hatgc bye.tgm ccn%ral(nwvlo_gb%%‘?’cna Step 5b: 0

5  incrcasc oral availability, increase solubility to allow administration by injection,
alter metabolism and alter rate of excretion.

The compounds described herein contain one or more asymmetric centers
and thus give rise to enantiomers, diastercomers, and other stereoisomeric forms that
may be defined, in terms of absolute stereochemistry, as (R)- or (S)-, or as (D)- or

10 (L)- for amino acids. The present invention is meant to inchude 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
deseribed 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

15 crystallization or by some combination of these techniques which are known to
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

20  intended that the compounds include both E and Z geometric isomers or cis- and
trans- isomers. Likewise, all tautomeric forms are aiso 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 particalar configuration unless
the text so states; thus a carbon-carbon double bond or carbon-heteroatom double

25  bond depicted arbitrarily herein as trans may be cis, trans, or a mixture of the two in
any proportion. |

As used herein, the term "pharmaceutically acceptable salt" refers to those
salts which are, within the scope of sound medical judgment, suitable for use in
contact with the tissues of humans and lower animals without undue toxicity,

30  irritation, allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio. Pharmaceutically acceptable salts are well known in the art. For
cxample, S. M. Berge, ¢t al. describes pharmaceutically acceptable salts in detail in
1. Pharmaceutical Sciences, 66: 1-19 (1977). The salts can be prepared in situ

during the final isolation and purification of the compounds of the invention, or
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MaCN 20 O,N,BOC To a m xture of BOC L-al anine (189.2ng, 1.0 mml), V-b
(306 ng, 0.95 mml) and N, Al s-diisopropylethylamne (0.348 nL, 2.0 nmol) in
acetonitrile (7 nL) was added HATU (456 ng, 1.2 mmol) portion w se at room
tenperature and stirred for 70 mn. Additional 0.1 equivalent of BOC

L-al anine was 5 added to the reaction mxture and stirred for 30 mn. The
reaction was diluted with isopropyl acetate (100 nlL), washed w th saturated
agueous sodi um bi carbonate solution (30 nL), water (20 nL) and brine. The
organic layer was dried (Na2SO4), filtered and evaporated to dyness. The
resi due was DULia‘ebaeaelpyy &hdih e g@ba@ei%mdfmvﬁmraembmgr@mhycwsﬂmgpl@r 55% et hyl
acetate 10 in he es to.glve t title orrpo as a

pal e yel | ow foan? mace ijaﬁfe? F‘Wﬁb“deﬂfg arfno %‘\/R“%]%%égﬁﬁﬁ%{% 173. 9,
162.6, 159.2, 15@itdare $i¥of2n akB6edyp 2BGA Wit k@ra actd 4uch as BRrcghlosn. 9, 79. 1,
51.9, 39.0, 28 gdCLdzﬁ)’dF bro‘]'rﬁc dQld ﬂ!%bp%&r%)dcngcsulf(ﬁ‘lc a@ih'ﬁﬂid C}Qﬂ;h%fw 361(901‘(\\%96 g, 0.6

mml ) in met hyl ene’ ch was_ cool ed treated with
trifluoroacetbc @edni 3614“ WE‘) d‘éﬂPRH‘“%‘t“i‘ et 2gie, tf%ﬁi‘"ﬂ%ﬁ‘ﬂé’ra&‘f’df“é"hf"&” 1 hr. The

reaction was evapq ak&sic hdld NdRUic 260 58 wiggoth® méthoaistiyih e et althay i de (3 nl)

and evaporated in vacuo ( eated on idu s _di sol ed in
et hanol (8.6 ni)™" %ﬁﬂ“é‘a ({Btgg’i’ .Ceufﬁéﬁ)accieptgﬁ‘('s By, Wqér R "}ﬂc%//vas added to

the reaction m xbladpapoidiianasosrses, apeias hwweyesalfdmmdﬁnweavmﬁ'rﬁ%o 0C for 40
mn. After bei ”gbva%fé) lbwﬁgr %%cgm@%%te, %ﬁl&ljsiﬂ%ﬁ‘ite l:ﬁrate %y&l%%ntm}no}‘)\@&lt@dded to the

reaction and sl reacti on was
diluted with 1@:142@;12%@5@ dadeyylsujfpte rdhanailfopate &rm?tatﬁéEPfﬁa@%%Ptg% um

bi carbonat e sol utiQRyp ﬁ&pﬁﬁﬂeoglﬁﬂe)xate Mﬁlﬁﬂfatéﬁleﬁﬁaoa@,ﬂﬂxdﬁbdt@ﬁycﬁmw&sm vely. The
organi c | ayer was dri ﬂtxg\l?tz % I F E ﬁt dy&p&&%ed Fntdryness
(E/Z= 12.5:1 by %VHBW‘W‘i pulipgate. sy, i e PSS PUrT i ed by
preparative RP- FRB&n&ﬁnlfﬂ@teS@%pﬂthﬂer@mlfomtd ecotmta(anmeadcmwsﬂa@mmm um acet ate
solution as a nopj | :‘En eogdq,r%g ﬁ@']:“fe%rﬁ%fga‘ﬁﬁ%ﬁenﬁg@gw phol U8, pil-te pure

E-i somer was di s% ved room tenperature for 48
hours and evapor pivade, mpgn%stwéc tﬂlllcﬁllﬂéc’c’dFPffoLﬁ*i'ﬂitﬁs‘hl‘ﬂy"(ﬂstﬂ’?'ng, 55% over two

steps) as a pal eto}ﬁ@rllel';tﬁi?fnaft@ﬁﬁﬁecmw(, Gabbrte BHitE, aﬁcl\'ﬂﬁwkegfiéprasentﬁfﬁe alkEiSlr) iz (MtH)
976. 7. 13C NWR ( CcDd 2 174. 0, 165. 0,

164.8, 15 Exarrpl @kf’é‘“e ear‘b H‘Z@GG?PF}B%WG S%i‘“?héfhf"ime P‘éfasé‘B'i’i‘pC(S‘[fH‘E' Wﬁ%’leﬂ’f%’par ed
according to theaxﬂrtm&duﬁlﬁﬁei‘@ﬁarlﬁx@mﬁhlﬁr dcdpaplk sdi ngluln ehénappapriaree Wit h

Boc- L- | euci ne. tral data for: 2. 13C NWR
(in CD30D): 6 17 xie pRgORiui, gugletgary i‘%"\%“m fgﬁ‘ém%ﬁ%’&% A}Qﬁ%ﬁ% 124. 6,
104. 2, 82.5, 280. QuniEeme suchBs BlidegydBxidpgatoxy e, ulfatp@hosphaig niatcmikyd  Spect r al

data for the tithgs, (EHRDY cBior B el hfird Mk 1018. 5. 13C MR (i
CDCl 3): 8 205.4, 20 174.0, 165.0, 164.8, 162.0, 160.0,

154. 6, 148.4, 146.9, Afa@dgcre*fz%et2m1'?&3ﬂ?a°fwa'@ afgpptagle efggprelers o estel o1 1 o 0 7- 8
Conpound 7: Rs- &ﬂlcﬁ@mm&m Wio dmnélﬁdamo@cpwtbﬁk cﬁiv@pcaﬁﬂy infehhas H 8a: R =

Bt s REOR T T SR
(ESI) mz 25  for example, those derived from pharmaceutically accep‘cable aliphatic carboxylic

acids, particularly alkanoic, alkenoic, cycloalkanoic and alkanedioic acids, in which

each alkyl or alkeny! moiety advantageously has not more than 6 carbon atoms.

Examples of particular esters include, but are not limited to, foﬁnates, acetates,

propionates, butyrates, acrylates and ethylsuccinates.

30 The term “pharmaceutically acceptable prodrugs” as used herein refers to

those prodrugs of the compounds of the present invention which are, within the

scope of sound medical judgment, suitable for usc in contact with the tissucs of

humans and lower animals with undue toxicity, irritation, allergic response, and the

like, commensurate with a reasonable benefit/risk ratio, and effective for their
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(MtH) 494.3. 130 NWMR (in CDCI3) 5:171.8, 168.9, 157.0, 153.0, 150.9, 149.4,
139.5, 120.9, 116.0, 115.1, 82.1, 73.7, 28.5, 28.4, 18.1. Step 8a: R=

| sopropyl : The title conpound 8a was prepared according to the 5 procedure
described in the preparation of 5a (Exanple 5, Step 5b). Ms: (ESI) nmlz
(MrH) 536.3. Step 7b and 8b: 7: Il=H 8: Rs. Isopropyl 10 Step 7b: R= H
The title conpound 7 (R= H) was prepared according to the procedure
descrlbed in the preparation of 5 (Exanple 5, Step 5¢). Ms: (ESI) mz (MtH)
976.4. "3C NMR (in CDCI3) 5: 205.4, 205.2, 187.5, 177.1, 174.9, 168.5,

165.0, 15 Step 8p.2fk4iFw, és%%wmykw.n&tbﬁmtfdrtnk & h6: TG Ch el Rrpdua@RE OPY| ) wias
prepared according to the proced ureaf iélbed on the pre ratlon of 5

(Exanpl e 5, St epthseysenygyentiquciProdrye of yedfererpgnga compaepdyiiehdy n cpay 3) 5:
205. 4, 205.2, 18donertible/ifi.vio byl ddtalhlic tbhs G,.g. hplydtblysikbid a8ompbbl @, 154. 1,

151. 0, 149.8, 131? %ld%]‘g 0 ]i'r]ﬁggtB%odl%;éar ’](I](%‘g‘\%%%bgi%%l‘%’&d ‘:lis 80. 3, 79 7,

76.6, 73.7, 72.2, 1413 40. 5,
39.0, 37.6, 3. 3(is@8wOin BREddsd,261)2Desin oBProggsdElsyipr @9853Vigler, ctal

(ed.), Mcthods in Enzymology, vol. 4, Academic Press (1985); Krogsgaard-Larsen,
et al., (ed). "Design and Application of Prodrugs, Textbook of Drug Design and
Development, Chapter 5, 113-191 (1991); Bundgaard, et al., Journal of Drug Deliver
Reviews, 8:1-38(1992); Bundgaard, J. of Pharmaceutical Sciences, 77:285 et seq.

10 (1988); Higuchi and Stella (eds.) Prodrugs as Novel Drug Delivery Systems,
American Chemical Society (1975); and Bernard Testa & Joachim Mayer,
“Hydrolysis In Drug And Prodrug Metabolism: Chemistry, Biochemistry And
Enzymology,” John Wiley and Sons, T.td. (2002).

The present invention also relates to solvates of the compounds of the

15 invention, for example hydrates. '

This invention also encompasses pharmaceutical compositions containing,
and methods of treating bacterial infections through administering, pharmaceutically
acceptable prodrugs of compounds of the formula 1. For example, compounds of
formula 1 having free amino, amido, hydroxy or carboxylic groups can be converted

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

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

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

included, as arc carbonate prodrugs, sulfonate esters and sulfate esters of hydroxy
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50 1-cF 9a 10 To a m xture of I-e (1.19, 1.16 nmmol) and 10%

di benzyl phosphoryl chloride (1.45 nL) in toluene was added triethyl am ne
(0.3 nL) and N, Ndi net hyl am nopyridine (DVAP, 5 ng). The reaction m xture
was heated at 50C for 16hr. The reaction was diluted with ethyl acetate (20
m.), washed wi th saturated acqueous sodi um bi carbonate solution (2 x 10
m.), water (10 15 nlL) and brine. The organic |ayer was dried (Na2SOQ4),
filtered and evaporated to dryness. The residue was purified by silica gel
col um chr omat ogr aphy usi ng 40-80% acet one i n hexanes to give the
NphosphorKI ated grbﬁ;ﬁupériv@%%mh}éc&aﬁ%gmas ava(aycﬁb:ly(nnmt}iybamh((cl}ftﬁxy)(t'n‘:@l2:I m z ( M-H)
1207.9. The resut S _di ss red at 20
room t enper at ur e° Le(ssrw éelzlnrtgeaa oF Bvaps %/naﬁq)tl eg‘ék £ l%LaftafgtﬁIkv'letﬁcorrpound 9a.
MS: (ESI) mz (l\/ﬁ*bi)ps HEBBing but notmnnﬁb‘d(to@ﬂ]er @ﬁlngﬂldGQfBoxﬁ’g‘) acghfenctigditissl | adi um on
carbon (10% Pd- G, v@@re%ac}[%roﬁ\g a0 Qhinb Fidlduer NaSscHREABSBGraNd filled wth
hydr ogen gas. It was vi gorous stirred under Myﬁéi Qgen g%ﬁhere (16psi)
for 17hr to gPvecncpmpase I%“@WB@HGYPQ‘“W”}(CES'IJ) N ?IN/HQ§ 6. Exanpl e
10 To a mi xture Bxfccm@@ﬁﬁtﬂd"i@lbsd@&&'ﬁzﬁ@ﬁaﬁfdcﬁi@ul(oﬁﬁﬁdd’f@rplﬁa]monmm!ﬂc) in ethyl :
acetate (5 nL) ded e V-b (644 hyl ene
chloride (14 rrL;Ngaf’ﬁg?fcf’% m% RS TEKEE Porftign{3qiﬂcpud lg)n\?\ﬁlg%égggded to the
15 above react i oethei antingraed earbo@icarid fusciionplgids.vi gor ousl y for lhr. After being
evaporated, it was d'A%%@d%%n'ﬁle%ﬁmé@nﬂa}ed tﬁ@t@ﬂnﬁ@a&&lagﬁrﬁectﬁhdsﬂt ed with

et hanol (20 nmL) and neutralized wth 10N-sodium h droxlqcei é%a? Then
10a (981 ny, 9. 4onTRiviopeaiaisctgericaciudeh Sptdtof fmutes s baghiaidpiegiio urt her

addi ng acet oni t r ploRzdaltFedlibas that DectiGh n(mammk,)fsmm bitdopwicl ediiaddsd t o the

reacti on, dlluted Wit d sla rmup to -10C
with stirring fof%g® ‘?hrl?dﬁtemiﬁlg‘gcgmé P“lRi"ﬁH F\%Xg%!r#ﬂ% V\gglt%cf\ggd and sl owy
al l oned to war m pipvened B@dnmnstemgmtrbmﬂirmcl’rde&mwmmvllmgfﬂienllcﬂfeaq i zed by addi ng

concentrated a Ji SR lafid prdiBa (BG4 Al WRRIhs-dgred 5 and
dried to afforgng'%n?alggﬂc}wg&m%& (I)C prt B}GI‘I |eb W th g:lbé RP- col umm

usi ng 0-50% rtét hawbrnch@onsmsm}mdwr\ﬂ}dtl@}ed% & flpwingPnpRRaR. WHY | yophi | i zed

to give the ti t | fredif)IMRAM fls, 3iBusithdbrof daivibs toridil s (Mittd)ibR&H (CF) addD Exanpl e 11.
15 Step 1la: -"NN % E 30 min 00 F

|alla To a Sol ut MaYeids E @‘jff?yﬂé‘ﬁ??f’g%eﬁ?c%F“Sé’m{%‘?ae Iiihe"ﬂ)ocb‘iusm*rl)l) in EtOH
(10 nmL) was addedaﬂﬂenmembramuenuﬂmasaosmhybmc(:ﬁ a@PuspeptoBircpegeausispp,at 0C. 20

After stirring 5 r@sgudo&&%s% E&gﬂ; a%(t?st I%E'ﬁnaill@fewsangdﬂﬁ&u@ﬁepﬁnt?s@!:l!ﬁ@h ' n one

portion, the nixfuré was s foom t enper at tr e he
reaction m x20r etoipfsctign by Hestoppcsis P&@ﬂﬂ%t@owﬁwﬁé?éﬂe%ﬂ‘i% ﬁ%@é‘&‘i"bonat e

sol ution, extr acﬁl?ﬁleMetd?A%gcaluﬁ K‘%}noi)%@ifahQ:@plwoﬁ)m‘iaﬁhﬁamn;ﬁhﬁteﬂ)foganI c layer

was concentrated to dryness. The residue was purif ﬁj gt ? ica gel colum
25 chr omat ographV"é?‘?iquﬁéycﬁﬁlfsﬁ‘aQB%”&E'é‘f > GFRone W@%‘W "% 0 RIFETY 408 ny (60%
yield) of the ti lhcﬁmsﬂmpﬁwﬂﬁbpﬂlmanﬂﬁcumcmrxmun@d@fmwhemm indgeplicaxd re (E/ Z =

5. 1). Ms: (ESI) g(lxﬁhg 9@ 1SSUC 1%1‘0(910 %}q cQscls_é]?Iéq A}Eycm 54: %ﬁfche E, Z

m xture from ste sep ar at 5 E-isoner
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at 100C for F‘Enelpldlmﬁdlg %algrdo%cﬁoét&l)t 5 QRopARS, € QpERiMe! Sifefdcdc@l dr yness, the

resi due was fur dried 1n vacuo provide the title cglggound 11 (165
my) as quantit at BPEPs- EKIH““tWIO’P’ES?F)‘OCPﬁCQ iRy strgrierosel. (P W (i n CDCl 3)

8: 205, 1, 2049, s Tickidfitho, or Halontll Eb8ied; unddhiblified e ﬁnnarj}z%ctS 99. 5,
97.9, 79.5, 76.3, 734, it 15

Exanpl es 12-138 (Yffp®’ %Tec\/\%%“«ger‘% nzﬂﬁ’asf aamg}cl?glg)?sd’w% Oéuc?ﬁ Psrocedur es of

exanples 1-1 fBOandnct daavicitof antilSexﬁa@%Mnltt@dbbgeseclated to infection by Chlamydia
trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealyticum,
or Nesseria gonotrheae; toxin diseases related to infection by S. aureus (food
poisoning and Toxic shock syndrome), or Groups A, S. and C streptococcr; ulcers

related to infection by Helicobacter pylori; systemic febrile syndromes related to
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M5 Sel ected Example Ar Y A (MtH): m e 13C (125 Mz, CDCl 3) 8 Example Ar Y
A M5 (MtH): nie Selected "C (125 Mz, CDCI3) 5 12 N2N F NC(0) M 892 205. 1,
204.9, 184.0, 171.7, 168.6, 164.8, 158.2, 155.3, 147.2, 138.6, 111.1,

110. 4, 103.9, (99.5, 97.9), 79.5, 76.3, 73.5, 70.6, 70.4, 69.6, 65.8, 62.8,
62.3, 41.1, 40.2, 38.6, 28.2, 25.0, 24.3, 24.1, 23.0, 21.2, 20.7, 17.1,
14.7, 14.1, 12.6 13/ \ --"N E 2N H NC(0) M 856 205.6, 184.4, 177.7,
167.4, 158.1, 152.9, 147.7, 140.0, 139.6, 134.6, 115.1, 106.2, 102.6,

100.8, 79.1, 78.8,

infection by Borrelia recurrentis; Lyme disease related to infection by Borrelia

 burgdorferi; conjunctivitis, keratitis, and dacrocystitis related to infection by C.
trachomatis, N. gonorrhoeae, S. aureus, S. pneumoniag, 8. pyogenes, H. influenzae,
or Listeria spp.; disseminated Mycobacterium avium complex (MAC) disease

5  rclated to infection by Mycobacterium avium, or Mycobacterium intracellulare;

. gastroenteritis related to infection by Carﬁpylobacter jejuni; intestinal protozoa
refated to infection by Cryptosporidium Spp. odontagenic infection related to
infection by viridans streptococci; persistent cough related to infection by Bordetella
pertussis; gas gangrene related to infection by Clostridium perfringens or

10  Bacteroides spp.; Skin _infection by 8. aureus, Propionibacterium acne;
atherosclerosis related to infection by Helicobacter pylori or Chlamydia
pneurnoniac; or the like.

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

15  the following: bovine respiratory disease related to infection by P. haemolytica., P.
muliocida, Mycoplasma bovis, or Bordetella spp.; cow enteric disease related to
infection by E. coli or protozoa (i.e., coccidia, cryptosporidia, etc.), dairy cow

_ mastitis related to infection by S. aureus, S. uberis, S. agalactiae, S. dysgalactiae,
Klebsiella spp., Corynebacterium, or Enterococcus spp.; swine respiratory disease

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

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

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

spp., and Trichomonas spp. or Prevotella spp. Other bacterial infections and
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76.4, 74.5, 70.1, 70.0, 69.3, 65.7, 62.8, 62.5, 50.5, 50.4, 45.9, 40.1
38.4. 29.8 29.6. 28.4 25.0 23.4. 21.1 20.2 19.2. 17.4 14.7. 14.0
13.8, 13.4, 12.5. 14 -... Ne." 0 801.4 218.3, 205.5, 169.0, 168.1, 153.7
151.3, 150.1, 145.9, 137.3 134.7, 120.8, 103.1, 101.6, 79.4. 79.0. 76.8,
75.9, 74.7. 73.3, 70.4, 69.6, 66.2, 62.9. 61.4. 50.9 47.1, 46.2, 40.5,
39.4. 39.3 28.9 23.5 21.4 20.1. 18.5 18.0 14.6 14.2 122.7, 12.1. 15
O-N 11 N..ft- HO 801.4 218.4, 205.5, 168.0, 162.5, 1592, 153.6, 149.7
147.8, 137.2, 134.6, 121.6, 103.6, 103.3, 79.4, 79.0, 76.8, 75.9, 74.6,

Zg g Z(])_ g g(g) Ip o%goaétlfec?rgns%nd 8dordbrs r818ePro mﬂcﬁ nﬁbcnélﬁ that méeeat@rd, 28. 7

H O 815A6 218. 44PBpested 1“138@*“6""11*5‘%@ ’?e“l"zli’s)fé R‘ﬁﬁ“%f“’e“t“’“ ste itered gy P 0 N
129. 6, 128. 6, 111. Qankd at3]. TheZantBrd Zuidld To Antimicrobial Therapy," 26th Edition,

30,61 4, 50,6, a7 AgEeH vy it

28.6,23.5,21. 5,20 1,18.5,18. 0, 14.6, 14. 2,12.7,12.1. 17 112N )/--- N. N 0
ggg 2727312 7782g§h@wwé§§£@m:160 1. 154.0. 147 5 134 6, 126.1, 122.3,

R €Y N AT 69. 7 1.1, 471,
46.2. 40.5, 39.4. 39 Syscepilgy t%aabc usqd tg q“‘?'?tﬁ‘“ﬁ"’“f%’“‘%‘” ‘H%”d“*’”fi“’?y 14. 3,

12.5, 12.2 of an antimicrobial agent against a given bacterial isolate. Compounds are tested for
in vitro antibacterial activity by a micro-dilution method. Minimal Inhibitory

10  Concentration (MIC) is determined in 96 well microtiter plates utilizing the
appropriate broth medium for the observed bacterial isolates. Antimicrobial agents
are serially diluted (2-fold) in DMSO to produce a concentration range from about
64 pg/ml to about 0.03 pg/mi. The diluted compounds (2 wl/well) are then
traﬁsferred into sterile, uninoculated medium (0.2 mL) by use of a 96 fixed tip-

15  pipetting station. The inoculum for cach bacterial strain is standardized to
approximately 5 x 10° CFU/mL by optical comparison to a 0.5 McFarland turbidity
standard. The plates are inoculated with 10 pl/well of adjusted bacterial inoculum.
The 96 well plates are covered and incubated at 35 +/- 2°C for 24 hours in ambient
air environment. Following incubation, plate wells are visually examined by Optical

20  Density measurement for the presence of growth (turbidity). The lowest
concentration of an antimicrobial agent at which no visible growth occurs is defined
as the MIC. The compounds of the invention generally demonstrated an MIC in the
range from about 64 pg/ml to about 0.03 pg/ml. _

All in vitro testing follows the guidelines described in the Approved

25  Standards M7-A7 protocol, published by the Clinical Laboratory Standards Institute
(CLSI).

The invention further provides compositions and methods of treating patients
suffering from an inflammatory condition comprising administering to a patient in
need thercof, a therapeutically effective amount of at least one compound of the

30 invention. Specific examples of inflammatory conditions trcatable according to the
invention include, but are not limited to, scleritis; epi-scleritis; allergic |
conjunctivitis; 'pullmonaly inflammatory discases, patticularly cystic fibrosis (CF),

asthma, chronic obstructive pulmonary discase (COPD), allergic bronchopulmonary

51



18 112N N..e H Nc(o) Ve 857 205.8, 184.7, 178.0, 169.2, 167.9, 164.6, 154.2
149. 4, 148.6, 136.8, 134.4, 121.1, 103.1, 79.4, 79.3, 76.8, 75.6, 74.7,
73.4, 70.5, 69.8, 66.1, 63.1, 62.8, 50.7, 46.3, 40.5, 38.8, 28.5, 25.3,
23.8, 21.5, 20.3, 19.5, 17.8, 19 N % NH2 N H NC(0) M 867 205.5, 184.4,
177.6, 167.5, 158.4, 157.9, 153.7, 153.2, 147.5, 138.4, 134.5, 133.7,

121.4, 110.7, 107.6, 102.7, 79.0, 76.4, 75.2, 74.7, 70.2, 69.4, 65.7, 62.7
50.5, 45.9, 40.1, 38.5, 28.2, 25.0, 23.4, 21.1, 19.3, 17.4, 14.8, 13.8, ’
13.3, 12.5. Exanple Ar Y A M5 (MI11): rate Selected 13C (125 MHz, O 3Cl3)

8 20 FI28 "N . --awer@hlosas ABPkpalﬁ%ﬁccz&c&s roc&%n@;dltﬂsﬁglﬁl%lc rhioifs; QrthedtbA . 7, 153. 6,
149. 6, 148.6, 137. 134( 3, W 4. .79. 3, 79.0, 76.8, 75.9

706, 735, 70, olendpyit appgs pomgisignd ghighadg bl g 40 40 2 357y

39.3, 28.5, 23.5, 21Thein2ridy fult@r Grpvid cOnpodifers andintedpds i) Propiyketic 21 N . . . .

NF2N.. treatment of those patients susceptible to the symptoms CF including pulmonary

5  infection and inflammation associated with CF, ii) treatment at the initial onset of

symptoms of pulmonary infection and inflammation associated with CF, and iii)
treatment of ongoing or refapsing symptoms of infection and inflammation
associated with CF. In accordance with the invention a compound according to any
one of compounds of the invention, is administered to a patient in need of treatment

10 for CF, in amount sufficient to prevent, diminish or eradicate symptoms of CF

including chronic pulmonary inflammation and infection.

Pharmaceutical Compositions

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

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

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

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

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

The pharmaceutical compositions of this invention may be administered

orally, parenterally, by inhalation spray, topically, rectally, nasally, buccally,
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4.1,121.7,111.1,107.9,104. 3,99. 2,97. 5,

81.9,813,79.9,76.4,75.6, 70. 6, 69. 9, 66.

1,64.7,62.3,41. 7, Ql‘cll%ﬁ &Qta%n%leﬁte@ﬁ:sgv@r preferably by oral administration or
8425725522% 20 24 rfl- PIA-% F O
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60. 6, 156. 2, 153. lco]qéﬂn. a8y dehdenBorhBibn8oxibh@@ecl@cbitBactStabR, caitiPrs@div@dits4, 105. 2, 104

3 2, 2 9 3 0. S, 6, 9 g 9 9, 8. 9 g 601’1ve ﬁlg’g Fnéaﬁmé (Ztgcé %Ji 7&-&3}" 6]7{: formulation may be adjusted with

40. 4, 40. 0, 39. 7, 2pha@pR8.tigallp gccgptggp dzldg 3&3@@01‘ buffers to enhance the stability of the

21. 4, 20. 8, 20. 4, 1 ST g et b
avas 205 4, 205 Pk duidedels itd ek TRRubliukuchl Shictkieh NXO)NE

45.2, 140. 5, 138. 3inghdes 2ub£'2@eausaf??cgaﬂci‘w“‘?ﬂ"i‘@lts pirggussulggintfazgigulgn, 29 7 76 5 7
2065:79)3 g 70. 6, 69inadH®:id), iGiRsyRoBR, idtyadikin3dl, intrathecal, intralesional and intracranial

37.5, 28. 4, 23. 2,21.4,21.0,17.4,15.0,14.3,12.7. NA.
26 ~ 14280 “"6“@?2‘”2"%6‘“ a- H2N---cLiai | N....' F O 816
218. 4, 205. 6, 189. 1, 168.iqhidldesked fodriFororal administration include pharmaceutlcally . :

acceptable emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In
addition to the active compounds, the liquid dosage forms may contain inert diluents
commonly used in the art such as, for example, water or other solvents, solubilizing
agents and emulsifiers such as ethyl alcohol, isopropyl alcohel, ethyl carbonate,

15  ethyl acctate, benzyl aleohal, benzyl benzoate, propylenc glycol, 1,3-butylene
glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ, .
olive, castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polygthylene
glycols and fatty acid esters of sorbitan, and mixtures thereof. Besides inert
dituents, the oral compositions can also include adjuvants such as wetting agents,

20  emulsifying and suspending agents, sweetening, flavoring, and perfuming agents.

Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions, may be formulated according to the known art using suitable ﬁispersing
ar wetting agents and suspending agents. The sterile injectable preparation may also
be a sterile injectable solution, suspension or emulsion in a nontoxic parenterally

25  acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among
the acceptable vehicles and solvents that may be employed are water, Ringer's
solution, U.S.P. and isotonic sodium chloride solution. In addition, sterile, fixed oils
are conventionally employed as a solvent or suspending medium. For this purpose
any bland fixed oil can be employed including synthetic mono- or dighycerides. In

30  addition, fatty acids such as oleic acid are used in the preparation of injectables.

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

other sterile injectable medium prior to use.
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161. 7, 159. 4, 154. sdecddplisid bpthe dse bB2lighjdlsuspension of crystalline or amorphous material
21710409267%[7766

. 7.66.1,63.1, 62, g Ifb%wﬂcg 55114%@3( Oﬂ&cgatggf absorption of the drug then depends upon its
5.3, 24. 7, 24. 55 23w opdissglupdn, @higty iGtumpmey, depepd apopprygtal size apderyyiailipc 0.1/ \ / 5 N
form. Alternatively, delayed absorption of a parenterally administered drug s form 18
accomplished by dissolving or suspending the drug in an oil vehicle. Injectable
depot forms are made by forming microencapsule matrices of the drug in
biodegradable polymers such as polylactide-polyglycolide. Depending upon the

10 ratio of drug to polymer and the nature of the particular polymer employed, the rate
of drug release can be controlfed. Examples of other biodegradable polymers
inctude poly(orthoesters) and poly(anhydrides). Depot injectable formulations are
also prepared by entrapping the drug in liposomes or microemulsions that are
compatible with body tissues.

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

20  active compound.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed
with at least one inert, pharmaceutically acceptable excipient or carrier such as
sodium citrate or dicalcium phosphate and/or: a) fillers or cxtenders such as

25  starches, lactose, sucrose, glucose, mannitol, and silicic acid, b) binders such as, for
example, carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone,
sucrose, and acacia, ¢) humectants such as glycerol, d) disintegratihg agents such as
agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain silicates,
and sodium carbonate, ¢) solution retarding agents such as paraffin, f) absorption

30  accelerators such as guaternary ammonium compounds, g) wetting agents such as,
for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin
and bentonite clay, and i) lubricants such as talc, calcium stearate, magnesium

stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In
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used mclude polymenc substances and waxe
Dosage forms for topical or transdermal administration of a compound of
this invention include ointments, pastes, creams, lotions, gels, powders,l solutions,

15  ‘sprays, inhalants or patches. The active component is admixed under sterile
conditions with a pharmaceutically acceptable carrier and any needed preservatives
or buffers as may be required. Ophthalmic formulation, ear drops, ¢ye ointments,
powders and solutions are also contemplated.as being within the scope of this
invention.

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

Powders and sprays can contain, in addition to the compounds of this

25 invention, excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium
silicates and polyamide powder, or mixtures of these substances. Sprays can
additionally contain customary propellants such as chlorofluorohydrocarbons.

Transdermal patches have the added advantage of providing controlled
delivery of a compound to the body. Such dosage forms can be made by dissolving

30  or dispensing the compound in the proper medium. Absorption enhancers can also
be used to increase the flux of the compound across the skin. The rate can be
controlled by cither providing a rate controlling membrane or by dispersing the

compound in a polymer matrix or gel.
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For pulmonary delivery, a therapeutic composition of the invention is
formutated and administered to the patient in solid or liquid particulate form by
direct administration e.g., inhalation into the respiratory system. Solid or liquid
particulate forms of the active compound prepared for practicing the present

5 invention include particles of respirable size: that is, particles of a size sufficiently
small to pass through the mouth and larynx upon inhalation and into the bronchi and
alveoli of the lungs. Delivery of acrosolized therapeutics, particularly aerosolized
antibiotics, is known in the art (see, for example U.S. Pat. No. 5,767,068 to
VanDevanter er af., U;S. Pat. No. 5,508,269 to Smith et &/, and WO 98/43,650 by

10  Montgomery, all of which are incorporated herein by reference). A discussion of
pulmonary delivery of antibiofics is also found in U.S. Pat. No. 6,014,969,
incorporated hercin by reference.

According to the methods of treatment of the present invention, bacterial
infections, cystic fibrosis and inflammatory conditions are treated or prevented in a

15 patient such as a human or another animal by administering to the patient a
therapeutically effective amount of a compound of the invention, in such amounts
and for such time as is necessary to achieve the desired result.

Bya '-’therapeutically effective amount"” of a compound of the invention is
meant an amount of the compound which confers a therapeutic effect on the treated

20  subject, at a rcasonable benefit/risk ratio applicable to any medical treatment.

The therapeutic effect may be objective (i.c., measurable by some test or
marker) or subjective (i.c., subject gives an indication of or feels an effect). An
effective amount of the compound described above may range from about 0.1
mg/Kg to about 500 mg/Kg, preferably from about 1 to about 50 mg/Kg. Effective

25  doses will also vary depending on route of administration, as well as the possibility
of co-usage with other agents. It will be understood, however, that the total daily
usage of the compounds and compositions of the preéent invention will be dectded
by the attending physician within the scope of sound medical judgment. The
specific therapeutically effective dose level for any particular patient will depend

30  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 dict of the patient; the time
of administration, route of administration, and rate of excretion of the specific

compound employed; the duration of the treatment; drugs used in combination or
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18.9, 17.9, 15.5, 12.4, 11.3. Exanple Ar Y A M5 (MrH): dile Sel ected

(125 MHz, CDCI3) 6 217.7, 205.3, 167.8, 1607, 158. 4, 153. 0,
144.3, 139.1, 138.3, 137.7, ..... - 112. 4, 110.0, 102.9, 79.0, 78.7,
76.5, ..... HO 816 75.5, 74.7, 70.2, 69.5, 68.3, 65.8, 62.7, 39 HZ2NN
61.4, 50.7, 46.7, 45.9, 40.2, 39.1, 28.2, - 23.2, 21.2, 19.9, 18.2,

17.6, 14.2, 13.9,

contemporaneously with the specific compound employed; and like factors well
known in the medical arts.

The total daily dose of the compounds of this invention administered to a
human or other amimal in single or in divided doses can be in amounts, for example,

5  from 0.0} to 50 mg/kg body weight or more usually from 0.1 to 25 mg/kg body
weight. Single dose compositions may contain such amounts or submultiples
thercof to make up the daily dose. In general, treatment regimens according to the
present invention comprise administration to a patient in need of such treatment
from about 10 mg to about 1000 mg of the compound(s) of this invention per day in

10  single or multiple doses.

The compounds of the formulae described herein can, for example, be
administered by injection, intravenously, intraarterially, subdermally,
intraperitoneally, intramuscularly, or subcutaneously; or orally, buccally, nasally,
transmucosally, topically, in an ophthalmic preparation, or by inhalation, with a

15 dosage ranging from about 0.1 to about 500 mg/kg of body weight, alternatively
dosages between 1 mg and 1000 mg/dose, every 4 to 120 hours, or according to the
requirements of the particular drug. The methods herein contemplate administration
of an effective amount of compound or compound composition to achieve the
desired or stated effect. Typically, the pharmaceutical compositions of this

20 invention will be administered from about I to about 6 times per day or
alternatively, as a continuous infusion. Such administration can be used as a chronic
or acute therapy. The amount of active ingredient that may be combined with
pharmaceutically exipients or carriers to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. A typical

25  preparation will contain from about 5% to about 95% active compound (w/w).
Alternatively, such preparations may contain from about 20% to about 80% active
compound. -

Lower or higher doses than those recited above may be required. Specific
dosage and treatment regimens for any particular patient will depend upon a variety

30  of factors, including the activity of the specific compound employed, the age, body
weight, general health status, sex, diet, time of administration, rate of excretion, drug
combination, the severity and course of the disease, condition or symptems, the
patient’s dispositiOn to the discase, condition or symptoms, and the judgment of the

treating physician.
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12. 3, 11.09. 205.6, 184.4, 177.7, 167.5, 1607, 158. 4, 153.5,

144.3, 139.0, 1383, ...-- 137. 4, 112.5, 110.1, 102.7, 79.1, 78.9, 40
H2NN H NC(0) Me 857 76.4, 75.2, 74.3, 70.2, 69.5, 68.1, 65.8, 628 504 459
: ig23381g 28 2 251 23.5, 212, 20.0, 19.2, 17.5, 14.8, 13.8,

Upon improvement of a patient’s condition, a maintenance dose ofa
compound, composition or combination of this invention may be administered, if
necessary. Subsequently, the dosage or frequency of administration, or both, may be
reduced, as a function of the symptoms, to a level at which the improved condition is

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

When the compositions of this invention comprise a combination of a
compound of the forrulae described herein and on¢ or more additional therapeutic

10 or prophylactic agents, both the compound and the additional agent should be
present at dosage levels of between about 1 to 100%, and more preferably between
about 5 to 95% of the dosage normally administered in 2 monotherapy regimen. The
additional agents may be administered separately, as part of a multiple dose
regimen, from the compounds of this invention. Alternatively, those agents may be

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

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

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

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

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

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

herein are hereby incorporated by reference in their entirety.

Abbreviations
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127.9, 205. 7, 168. 2, 168. 0, 157. 0, 153. 4,1
48.5,147.2,133. 8,129.6, 122.1,103.7,10 H N

3.2,79.4,78.9,76.8,76.7,75.8,75.1,70.5, 41 NH O 832

69.7,66.1,62.9,61.8,51.0,47.0, 46. 1, 40.
4,39.4,39.2,28.5,23.4,21.4,20.1,18.5,1

7.9,14.6,14.2,12.5,12. 2.

218. 2,205.5,174.8,168.7,168.0,153.4,1 H NN..O ,
43.2,128.5,128.1,123.7,103.1,79.3,78. 9.76.8,75.8,75.4,74.8,70. 4,69.6, 66.

6 ' 42 NSi

Abbreviations which may appear in the following synthetic schemes and

examples are:
Ac for acetyl;
AcOH for acetic acid;

5 AIBN for azobisisobutyronitrile;

BINAP for 2,2>-bis(diphenylphosphino}-1,1°-binaphthyl;

Boc,O for di-fert-butyl-dicarbonate;

Boc for t-butoxycarbonyl;

Bpoc for 1-methyl-1-(4-biphenylyl)ethyl carbonyl;

10 " Bz for benzoyl;
Bn for benzyl;

BocNHOH for tert-butyl N-hydroxycarbamate;

t-BuOK for potagsium tert-butoxide;
Bu;SnH for tributyltin hydride;

15 " BOP for (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium

Hexafluorophosphate;

Brine for sodium chloride solution in water;,

CDI for carbonyldiimidazole;
CH,CL, for dichioromethane;
20 CH; for methyl;
CH;CN for acetonitrile;
Cs,CO; for cesium carbonate;
CuCl for copper (I) chloride;
Cu] for copper (1) iodide;
25 dba for dibenzylideng acetone,
dppb for diphenylphosphino butane;

DBU for 1,8-diazabicyclo[5.4.0]undec-7-¢ne;
DCC for N,N’-dicyclohexylcarbodiimide;

DEAD for diethylazodicarboxylate;
30 DIAD for diisopropyl azodicarboxylate;

DIPEA or (i-Pr);EtN for N,N,-diisopropylethyl amine;

Dess-Martin periodinane for 1,1,1-tris(acctyloxy)-1,1-dihydro-1,2-

benziodoxol-3-(1H)-one;

DMAP for 4-dimethylaminopyridine;
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0 816 2.9,61.5,50.9,47.1,46. 2,40.4, 39.4,39.3,
28.8,23.5,21.4,20.1,18.5,18.0, 14. 6, 14. 2,12.6,12. 1.
-+ 218. 6, 205.1,204.9,173.1,168.7,165.3;1 N

65.1, 163. 2, 163. 0, 154. 1, 148. 6, 148. 4, 14 H2N

3.4, 140. 8,135.9,135.7,122.2,121.9,119 N F 0 836
.5,103.6,99.5,97.9, 80.8,80.4,79.5,79.3, 43
76.5,73.8,70.4,69. 3,66.5, 62. 3,61. 8, 46.

DME for 1,2-dimethoxyethane;
DMF for N,N-dimethylformamide;
DMSO for dimethyl sulfoxide;
DPPA for diphenylphoéphoryl azide;

5 EDC for N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide;
EDC HCI for N-(3-dimethylaminopropyl)-N’-cthylcarbodiimide
hydrochloride;

EtOAc for ethy! acetate;
EtOH for ethanol;
10 Et,0 for diethyl ether;
HATU for O-(7-azabenzotriazol-1-yI)-N,N,N”,N’ -tetramethyluronium
Hexafluorophosphate;
HCI for hydrogen chloride;
HOBT for 1-hydroxybenzotriazole;
15 KCO; for potassium carbonate,
r-BuLi for n-butyl lithium;
i-Buli for i-buty! lithium;
+Buli for ~butyl lithium;
PhLi for phenyl lithium; '
20 LDA for lithium diisopropylamide;
TMEDA for N,N,N’,N’-tetramethylethylenediamine;
LiTMP for lithium 2,2,6,6-tetramethylpiperidinate;
MeOH for methanol;
‘Mg for magnesium;
25 MOM for methoxymethyl;
Ms for mesyl or -SO2-CH3;
Ms,O for methanesulfonic anhydride or mesyl-anhydride;
NaN(TMS)» for sodium bis(trimethylsilyl)amide;
NaCl for sodium chloride;
30 NaH for sodium hydride;
NaHCO; for sodium bicarbonate or sodium hydrogen carbonate;
Na,CO; sodium carbonatc;

NaOH for sodium hydroxide;
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HO 833 NA

1,41.0,40.6,39.9,39.5,36.8,29.5,25.3,2 5.1, N-.3 H2N' .
217.3,205.6,173. 1, 168. 7, 168. 3, 163.0, 1

N -0

54.1, 148. 6, 135.8,122.1, 119.5,102.8,79 H N
.5,78.9,76.7,76.5,75.9,75.8,70.3,69.3,6 45 NH 817
6.4,62.9,62.1,51.0,46.9, 46. 2, 40. 5, 39. 3,

10

15

20

25

30

Na;S0, for sodium sulfate;

NaHSO; for sodium bisulfite or sodium hydrogen sulfite;
Na,8,0; for sodium thiosulfaic;

NH;NH; for hydrazine;

NH,HCO: for ammonium bicarbonate;
NH,Cl for ammonium chloride;

NMMO for N-methylmorphotine N-oxide;
NalO, for sodium periodate;

Ni for nickel;

OH for hydroxyl;

050, for osmium tetroxide;

TEA or EtzN for tricthylamine;

TFEA for trifluoroacetic acid;

THF for tetrahydrofuran;

TPP or PPh; for triphenylphosphine;

Troc for 2,2,2-trichloroethyl carbonyl;

Ts for tosyl or ~SO,-CsH4CHsz;

Ts,0 for tolylsulfonic anhydride or tosyl-anhydride;
TsQH for p-tolylsulfonic acid;

Pd for palladium;

Ph for phenyl,

POPd for dihydrogen dichlorobis(di-tert-butylphosphinito-xP)palladate(ll); .

Pdy(dba); for tris(dibenzylideneacctone) dipalladium (0);

Pd(PPhy), for tetrakis(triphenylphosphine)paltadium (0);

PACL(PhsP); for for trans-dichlorobis(triphenylphosphine)palladium (11);
Pt for platinum;

Rh for thodium;

Ru for ruthenium;

TBS for tert-butyl dimethylsilyl; or

TMS for trimethylsityl;

TMSCI for trimethy!silyl chloride.

Synthetic Methods
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39.2,29.4,23.4,21.3,20.2,18.5,17.9, 14. 5,14.3,12.4,12. 2.
218. 1, 205. 6, 168. 2, 154. 4, 153. 7,140.5,1 P: 22N
32.6,129.9,123.9,110.0,103.2,79.4,79. 46 NI N)-- * 0 .\ 816
0,76.375.9,75.1,750,70.5,69.6,66.1,6 '
2.9,61.6,51.0,47.2,46.2,40.4,39.3,28.8, H2N '
23.5,21.4,20.1,18.5,18.0,14.7,14. 2, 12. 6,12.1. NH,
205.8,184.8,177.7,168.0,154.5,154. 2,1

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.

The compounds and processes of the present invention will be better understood in
5. 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 of the
invention is a compound represented by formula XVII as illustrated below

A B Ras R4o

o |
"""umro 0

1 -

vy Vv

10 ‘ Xvii
wherein Ry, L, U, V, W, A, B, Rao, R4, Q" and Y are as previously defined.
Schemes 1 - 2 describe processes for the preparation of compounds
according to the invention. -
Compounds of formula XVIl, which are useful as the starting materials
15  for the preparation of compounds of the present invention are prepared from
erythromycin using the procedures described in U.S. Patent No. 5,878,691
and 7,129,221, incorporated herein by reference.

Scheme 1
R3ap Rag
~
b N
0. N @
Ar_~ “‘NH "
- O
acid

20
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Nr - - ( 40. 6, 132.6,129.7,123.9,103.0,79.4,79. 47 1111,N. N ,/V H NC(0) Me
857 3,76.7,75.5,75.1,75.0,70.4,69.6,66.1,6

3.0,50.7,46.3,40.2,38.7,28.7, 25. 3, 23. 8,
21.4,20.3,19.6,17.8,15.1,14.1,13.7,12. Exanple Ar 1/ AMS (MtH): me

Sel ected '3C (125 MHz, CDCI3) 5 9- Example Ar Y A M5 (MtH): m e
Sel ected '3C (125 MHz, CDC13) 8

Scheme 1 illustrates a process of preparing compounds of the
present invention by converting the bridged ketone of VIll into an oxime of

formula (1-2) using the appropriate substituted hydroxylamine of the formula;

Ar_O~NH, |
5 | where BA is as previously defined. This oxime formation ¢an be
accomplished, using the appropriate substituted hydroxylamine under either
acidic or basic conditions in a variety of solvents. Representative acids
include, but are not limited to, hydrochloric acid, phosphoric acid, sulfuric
acid, p-toluenesuifonic acid, and pyridinium p-toluene sulfonate and the
10 likes. Likewise, representative bases include, but are not limited to,

- triethylamine, pyridine, diisopropylethyl amine, 2,8-lutidine, and the likes.
Appropriate solvents include, but are not limited to, methanol, ethanol, water,
tetrahydrofuran, 1,2-dimethoxyethane, ethyl acetate and the likes. Preferably
the reaction is carried out in ethanol using agueous hydrochloric acid.

15 Reaction temperature is generally, but not limited to, from -20 °C to 40 °C
and the reaction time is from1 to 8 hours, preferably the reaction is carried

outat 0 °C.

Ar Schemg 2

L as

ﬁ‘fé

R = Ry, C{O)R;, C{O)NR;Rg,
S{0)nR4

Scheme 2 illustrates the procedure by which compounds of formula
20 (2-1) may be converted to compounds of formula (2-2) by treatment with
isocyanates of formula R1-NCO, acid chlorides of formula R1-G(O)CI or
Alky! isocyanates in the present of bases such as, but not limited to, sodium
hydride, potassium hydride, potassium tert-butoxide, potassium hydroxide,
KHMDS, and the like. The reaction is typically carried out in aprotic solvents
25  such as, but not limited to, THF, DMSO, DMF, or dioxane and the likes. The
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48 s-N H NC(0) Me 873 NV A H2N-L.: NN* 49 Nf F 0- 833 NNA 50 112aa HO
827 NMA 51 NNO HZNA N...-- HO 817 4 218.2,205.5,173.5, 168. 8 168. 2,154.0, 1
50. 3, 142.9, 137.1, 123. 6, 110 0,103.1,79
.4,78.9,76.8,75.9,74.8,73.0,70.4,69.4,6
6. 1,62.8,61.4,50.9,47.1, 46. 2, 40. 2, 39. 3,
39.2,29.0,23.5,21.4,20.1,18.5,18.0,14. 6,14.2,12.6,12.1. 52 N H20...01 \ -
F 0 835.5 219. 3, 205. 2, 205.0,176. 3,168.5,165.2,1
65. 0, 158. 9, 155. 0, 144. 5, 138. 6, 113. 9, 11
1.4,104.0,99.6,9 cl; o o
8 73 3 70 5. 69. 6t%n‘%el%gxréof Be %aZt%an f?@hn 25 °C o 80 °C. The preferred reaction
6.1, 41. 1, 40. 4, 39tie sdrog) @@2@@5&2 25 1
23.0,21.4,20.7,18.8, hﬁerﬂatl@ly"rsoh?etﬂ,trieleste':icofiaounds of formuldN2-DMNBABN, N H O
817. 45 218 6, 205 4,168.5 1&8.9 1 . .
55.0, 144. 6, 138. 6prf|iq{e byl&aat;ag E?”gp%l[‘lg%O ormuld (2-1) with acids of formula R1-
64 79. 0, 76. 8, 5. Z{(jOHSn #Ha.pleBBcalof®@se dich as but not limited to EtsN, Pyridine,
.2,62.6,61.2,50
39. 2, 29. 0, 23. 6, 29&“'lj 96"%%%&@%‘%0&%91%3 Rutpgt mited to EDG;, BOPE, HATU,
: and the likes in aprotic solvents such as but not limited to dlchloromethane
ethylene chloride, THF, DMF, acetonitrile and the like at a temperature from
25 °C to 80 °C and the reaction time is from 2 to 24 hours.
10 Compounds of formula (2-1) also can be treated with with substituted
tert-buty! allyl carbonate in the presence of a palladium catalyst and a

phosphine additive to give allyl ethers.

Ar
The intermediates of formula O "NHz can be prepared
according to methods known in the art. For example, Scheme 3 and

Ar -
15  Scheme 4 are some of the available methods of preparing \AO-NH,,

Scheme 3 _
8] Me;sﬂﬂ\, Q
| Nﬁ . SN o\m cat. Pd{PPh3), -
o nu_———’-
N
2] Br K /
31 32 3
o .
WN-.(/\S : .
- Amine HN—(/\S
B N - o nucleophile - -
| ——— NTNF
2 O., . I
N N . o
33 3 N “NH,

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

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

25
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..., H2NN H 0 817.11 218.6, 205.5, 175. 2, 168. 3, 168. 0, 159. 2, 1
54.3,141.7,138. 6, 114. 7, 112. 8, 103. 2, 79

.4,79.0,76.8,75.7,74.5,70.5, 67.2,66.1, 6
2.7,61.3,50.9,46.9, 46. 2, 40. 4, 39. 5, 39. 3,
28.5,23.6,21.5,20.0,18.5,17.9,14.5,14. 2,12.6,12.1. 55 Hosi-4 | 141( "It N
H O 816 217.6, 205. 6, 168. 1, 160. 7, 157. 4, 153. 4, 1
46.3,137.6,133. 1, 128. 2, 126. 5, 122. 1, 10

2.7,79.3,78.9,76.8,76.7 75. 8, 75. 3, 70. 3'

69.2,66.5,62.9,61.9,51. 0, 46. 7, 46 1, 4080haﬂe4

539439229929623421 1840, 17.9,14.4,14.3,12.4,12.2 56
H28-417 N F O 850 57 H 2N "1“’ T\%E Et 888 207, , 205.1, 204.9, 187.3,
157.3, 153.2, 15072, [14}L. 7, 1490“"9 NalgMsfl 6, ,119. 05 6, 103.9, 101.3, 99.5,
97.9, 79.6, 79.4, 76. .3, 70.4, 69.6, 67.2, )63 8, 62.4, 41.0,

40.2, 31.0, 28.1, 2443, 24.2. 22.9. 21.2, 17.1. °1427 \#~2. Exanple Ar V
A" MBS (MrH): me Selected 13C (125 M, CDCI3) 6 58 -,

==--CH(OEH),
PA(PPhy)Cly, Cul
Et;N, MeCN,
H N
S p-TsOH, NH,0H
2 o e
N ~
i N
44
cn(mzt;2

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

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

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

Examples

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

to the chemical structures, substituents, derivatives, formulations and/or methods of

65



H2N H O 8 15 218.3, 205.3, 167.6, 157.3, 152.4, 1502, 142.0, 140.0, 126.9,
119. 4, 105.5.103.0, 101.3, 79.0, 78.7, 76.6, 75.6, 74.1, 70.3, 69.5, 67.1,

65.8, 62.7, 61.1, 50.7, 46.8, 45.9, 40.2, 39.3, 39.0, 28.2, 23.2, 21.2,
19.8, 18.3, 17.7, 14.3. 59 ...-'" H2NN F NC(0) M 856 205.6, 184.4, 177.8,
67.5, 157.3, 153.0, 150.2, 141.8, 140.0, 126.7, 119.4, 105.5, 102.8, 101.3,
79.1, 78.9, 76.5, 74.3, 70.2, 69.4, 67.1, 65.8, 62.9, 62.5, 50.5, 46.0,
40.2, 38.5, 28.2, 25.1, 23.5, 212, 20.1, 19.3, 17.5, 14.8, 13.8, 13.4,

12.6. 60 Hgt O N...." O 816 218. 4, 205.5, 168. 0, 160. 4, 153. 3, 150.6, 1

49.7,

3.0 7 342 ;1 9 187 7% %3%}; r%%/ bg n%%eg%%étodzpaﬂmg from the spirit of the invention and the

69. 4, 66. 3, 62. 9, wom:omf:gpmde@cwewz 40.

5 39.4,39.2,29.1,23.5 21.4,20.0,18.5.1 7.9, 14.5,14.2,12.6,12.1 NA 61 N--5
HON--.. . NFl 0 833 62 )124 --INNNHO 8 17

218. 3, 205. 6, 172. 1, 168. 4, 168. 2. 153. 8, 1 50. 0t 146. 2, 136. 9, 135. 5, 122. 4, 102. 9, 79
. 4,79.0,76.8, 75 Bl 733 704 69 4. 6

6.3,62.9, 61.5 51.0, 47. 1, 46. 2, 40. 6, 39. 4,

39.3,29.4, 23.5 24 40 1.18.5 18.0,14. 6,14.3,.12.6,12.1. 63 ..... H2NN

10
il
N
— ] !
=y o"MHz

1N-HCI
EtOH, -30~-10°C

To a mixture of I-a {1.024g, 1.378 mmol) and O-{5-(4-aminothiazol-2-yt)-
pyridin-2-ylmethyl}-hydroxylamine (I-b, 306 mg, 1.378 mmol) in ethanol (17
mL) was dropwise added 1N-HCI aq. solution (2.07 mL} at -30°C and stirred
15 between -30°C and
-10°C for 30 min. The reaction mixture was diluted with isopropyl acetate
(200 mL), washed with aq. NaHCO; solution (50 mL), water (50 mL) and
brine successively. The organic layer was dried (NaxSQOy), filtered and
evaporated to dryness. The residue was passed through a short silica gel
20 column using 30% acetone in ethyl acetate to give the title compound I-c as
a pale yeliow foam. E/Z=3.4:1. MS: (ESI) m/z (M+H)" 947.7.

Step 1b:

6o



832 218. 6,7205. 6,167.9,167.7,158.3,155.7,1

54. 3, 151. 2, 138. 8, 117. 2, 111. 9, 108. 3, 10
3.3,79.4,78.9,76.8,75.9,74.5,73.2,70.5,
69.8,66.1,62.7,61.5,51.0,47. 1, 46. 2, 40.

.5,17.9,14.7,14.2,12.6,12.1. N A 64

5,39.5,39.3,29.9,28.5,23.5,21.5,20.1,1 8

4-s N 852 65 H2NN F NC(0)Et 889 205.1, 204.9, 187.2, 161.2, 158.5,
154.2, 148.7, 144.2, 138.2, 128.1, 113.3, 110.1, 103.9, 99.5, 97.9, 79.4,
76.4, 73.4, 70.4, 69.6, 65.8, 62.7, 62.3, 41.1, 40.2, 34.6, 31.5, 31.0,
28.1, 25.2, 24.3, 22.9, 22.6, 21.2, 20.6, 17.24~14.7. ,L %" / H2N O 816
218. 4, 205. 3, 161Mﬁ<:‘61 2, 158.5, 153.4, 14% .1, 138.3, 128.2,
112.3, 110.2, 103.0, 78.7, 76.3, 76.5, 75.60 24.08 70.2, 69.5, 65.7,
65.6, 62.5 60.9, 50.6 8uﬁ$5 9, 40.2, 39.2, 39.0) 296, 28,2, 23.3,
21.2, 19.7, 18.2. Ex Nwrz: me Sel ectRUNEIC T25 Mz,
CDCI 3) 5 67 e-N 142 TYHPYC separation _NC@‘

" 2) MeOH, ot

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

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

3C.NMR (CDCly): § 205.1, 204.9, 187.3, 176.9, 164.7, 164.5, 162.3, 159.2, -
157.3, 154.2, 146.5, 133.4, 128.3, 121.3, 103.9, 99.5, 97.9, 90.8, 79.4, 76.3,
73.5, 70.4, 69.8, 65.8, 62.9, 62.3, 41.1, 40.2, 38.7, 31.0, 29.6, 28.1, 24.3,
241,229, 212,206, 17.1,14.7, 14.2, 124, 8.6.

10

Example 2
o
"N

Compound 2
15

67



907 VA 68 .11, (N NL ":4 NHO 834 , NA 69 NC(O)Et 807 NNA 70 ..

" H2NN

H NC(0) M 857 VA 71 \ 0 832 217.9, 205.4, 169.3, 167.8, 157.9, 154.4,
153. 0, 149.6, 138.5, 118.6, 110.2, 109.6, 102.9, 79.1, 78.7, 76.5, 75.5,
74.6, 72.1, 70.3, 69.5, 65.8, 62.7, 61.4, 50.7, 46.7, 45.9, 40.2, 39.2,
.39.0, 29.7, 28.2, 23.3, 21.2, 19.9, 18.3, 17.6. N 112N 72 [\ 1

0 850 N A

10

15

20

Y

1N-HCI
EtOH, -40 ~ -10°C

i-a
Il-¢

To a mixture of #l-a (120 mg, 0.18 mmol) and O-5-(3-amino-[1,2,4]thiadiazol-

5-yl)-pyridin-2-yimethyi]-hydroxylamine (II-b, 0.18 mmol) in ethanol (3 mL)
was dropwise added 1N-HCI (0.27 mL) at -40°C and stirred between -30°C
and -10°C for 30min. The reaction was diluted with CH,Cl» (10 mL), washed
with saturated ag. NaHCOj; solution (5 mL), water (5 mL) and brine
successively. The organic layer was dried (Na;SO4), filtered and evaporated
to give a crude title compound ll-c as a white foam. E/Z=2.0:1. MS: (ESH)
m/z (M+H)* 875.5.

Step 2b:

: Now. .
. N (l i
H:N‘(’ ’s. " W= =
W ™ |
B 7
N " 9
[+]
Q,
™ & OT\N/ 1) HPLC separation o)
) Q >
HO, O, 2) MeOH, 50°C
- oy 7
o Oty 02 O

I‘ [¢] o

llc 2
li-c previously obtained was purified by RP-HPLC to afford a pure E-isomer,
which was dissolved in methanol (3 mL), kept at 50°C for 3 hours to remove
2'-0OAc protecting group and evaporated to provide the title compound 2 as a
white foam.
MS: (ESI) m/z (M+H)* 833.5.
BC-NMR (CDCly): 5 217.6, 205.6, 184.6, 170.4, 168.3, 161.9, 154.1, 147 5,
134.9, 1256, 122.3, 103.2, 79.5, 78.8, 76.7, 76.5, 75.9, 75.6, 70.5, 69.7,
66.0, 62.8, 62.0, 51.0, 47.1, 46.1, 40.4, 39.3, 39.2, 28.5, 23.4, 21 .4, 20.3,
18.5, 18.0, 14.6, 14.2,12.4, 12.2.
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N ( N73IC H2eN) H _ 833 NA 74 N2NN N F NC(0) Me 885 205.0, 204.8, 183.09,
158.4, 153.9, 153.2, 147.5, 138.4, 134.5, 133.7, 1212, 110.7, 107.7, 103.8,
79.4, 76.5, 73.4, 704, 69.6, 65.7, 47.1, 41.2, 41.0, 40.2, 30.5, 28.2,
28.1, 25.0, 24.3, 22.9, 21.1, 20.7, 17.1, 14.7, 14.0, 12.3. 75 -... H2NN F
NC(0)Et 899 205.1, 204.8, 187.3, 176.9, 164.7, 158.4, 158.0, 154.0, 153.3,
147.6, 138.5, 134.6, 133.7, 121.2, 110.8, 107.7, 103.9, 99.5, 97.9, 80.1,
79.4, 76.5, 76.3, 73.5, 70.4, 69.6, 65.8, 63.0, 62.3, 41.1, 40.9, 40.2,
38.8, 31.6, 29.7, 282 243 76 ...-- 112NN F NC(0)- propyl 913 205.0, 204.8,
176.6, 164.7, 164.5, 158.4, 158.0, 154.0, 153.3, 147.6, 138.5, 134.5,
133.7, 121.2, 110.8, 107.7, 103 9, 99.5 97.9, 80.0, 79.4, 76.5 76.3,
73.5, 70.4, 19.6Exa8led g3 0 62 3, 41.1, 40.2, 39.9, 38.8, 29.7, 28.2,

24.3, 24.1 Exarrplfﬁ\(Y A
° ,C‘l
47,60
"F Compound 3

2N-HCI
EtOH, 0°C

5 ka iil-h
To a solution of O]2-(6-aminopyridyl-2-yl)-thiazol-4-ylmethyl}-hydroxylamine
(I-a, 655 mg, 2.7 mmol) in ethanol (40 mL) was added 2N-HCI (2.7 mL) at
0°C and stirred for 5 min. Then, [-a (2.0g, 2.7 mmol} was added to the
reaction mixture in one portion and stirred at 0°C for 30 min. The reaction
10 was quenched by addition of saturated aqueous NaHCO; solution and
extracted with CHzCl» {3 x 70 mL). The combined organic layer was washed
with brine, dried {NazS0.), filtered and evaporated to dryness. The crude
comnpound was purified by silica gel column chromatography using 50%
acetone in hexanes to give the title compound lil-b (1.84g) as a white-foam.
15 EfZ=271. '
MS: (ESI) miz (M+H)* 947.8.

Step 3b:
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(MtH): mle Selected "C (125 MHz, CDCI3) 8 77 1-12NN N NC(0)- cycl opro-pyl
911 VA 78 fir---. 1. 1-12N---\" ...41..., NI NC(O)Me 874 NA 79 -

112NN . ... | N.... " NC(0)Et 888 205.1,204.9, 187. 3, 164.8,164.7,156.4,1
53.8,151.0, 147. 8,138.8,129. 4,128.4,11

0.7,104.0,99.6,97.9,97.1,79.4,76. 3, 73.
4,73.2,70.4,69.6,65.9,62.9,62.5,41.2,4
0.2,38.8,31.0,29.7,28.2,24.3,24.1,23.0, 21.2,20.6,17.1,14.7,14.2,12.5,8.7
205 4 205 1 190 3 158 7 158.3,154.3,1 ge -. EI 2NN isopropyl Nem 913

53.6,147.8,138.7,1 .|8, 134.0,121.4,11 ﬂ<s
1.0,108.0, 104. 2, Qﬁ JQ@S ,80.3,79.7,76 NS
9 g H N SN ?\q i j\/

.7,76.6,73.8,70.6, 69. 9n 1, 2,62.6,4 J]\l

1.4,40.5,39.2,37.5,28. 4, 4.15.24. 4,,23. 2,
1:134’%5\,141) HelG hidratifn 81
ar, " 2) MeOH, microwave,— w

e 11 100°C

b 3
The previously obtained lll-b was purified by RP-HPLC io afford a pure E-
isomer (660 mg), which was dissolved in methanoi (15 mL), heated in
microwave at 100°C for 15min to remove 2'-OAc protecting group and

5 evaporated to afford the title compound 3 as a white foam.
MS: (ESI) m/z (M+H)* 905.6. '
BC-NMR (CDClg):
205.1,204.9, 187.3, 169.3, 157.9, 154.3, 149.5,138.5, 1183, 110.1, 109.6, 1063.9, 9
9.5,97.8,79.4, 76.3.73.3, 72.0, 70.3, 69.6, 65.7,62.9,41.0,40.2,31.0,28.1,243,2
10 3.0,21.2,20.6,17.1,14.7, 142, 12.4,8.6 .

Exampie 4

Neo

i
. o
=
()
N NJ]\
o, -
g

15
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NC(0) Me 87335 205. 1, 204. 9, 183. 9, 164. 6, 155. 7, 153. 4, 1

39.6 134.5 129.1,127.7,117. 5, 103. 9,99

5 97.9.96.1,79.4,76.3.75.5, 73. 4. 70. 4, 6

9.6, 65.8,63.0,62.4, 41. 0, 402, 38. 8. 28. 2.

25.1,24.4,24.2,22.9,21.2,20.8,17.1, 14. 8,14.1,12. 4. 82 -. e20 F NC(0)Me 874
205. 3, 205. 1, 184. 2, 165. 0, 164. 8. 156. 6, 1 54. 5, 154 3,138.7,135.7,128.0,125. 4, 12
2.3.104.1,97.3,79.7, 765 73. 7, 70. 6, 69.
8.66.0, 632,62 5, 41.3,40.5,39.0, 37. 5, 2 |
8. 4, 25. 3, 24. 6, 24y, ﬁya%ghigm?o’k%%laxgolli ylgnyrtéxﬁ-BQ/lrﬂeélyg h%l@ro;@lanﬂ& #2 mmol 2Nw_N H
NC(0) Et 887 205.3, 205 ég 3 7.,139.8, 134.7,
129.3, 127.09, 1wﬂs)st)me‘%°1:ﬁ(309§«)8“d'é@(i°“‘b%1%9 thiz @‘m‘%’“’é wggd 773" 6. 70. 6,
69.7, 66.1, 63. 2uridodi BtonBBi- (3.5, 42 mébl) 3, —100C SThe3dixiBie wABstTred 8416, 24. 4,
23.2. 21.4. 20.09,

142N\ . e
205. 9, 184. 8, 178. 63%%55@mféﬁﬁ%”ﬁﬁﬁn%mfmﬁgag?%@?gﬁgqﬁﬂTﬁ?;ﬁ?ﬁﬁf131.7,128.0,12
1.5, 121. 4, 11256, (FIQAS, H0B. The 0@&i@ wi@3vashed with water and brine, dried (N2a;S04) and

.0,97.0,79.3,76. A K Z}Q}\é‘ Bonfat hed (silica, hexanes - EtOAc) to give the
6 1,63.1,62.8, SOZ‘@KOZ%@ c X 5 % %&:’NP cd (silica, he

28.5, 25. 4, 23. 8, 21@%56(129%0@@1‘@1372@ Wﬂ)aia“‘@‘es‘“‘i'ﬂzlﬂ“ﬁtt‘%‘bﬁ)wﬁ“ss@f”41 205 4 205
1 184 2,165. 1, 1649862 ﬁ+ﬁy 60. 5, 156. 2, 153. 9, 141. 2, 131. 5, 128. 0, 12
1.3,112. 6, 105. 4 98. 1

97.1 79.6. 76.5 7%8%5 gfﬁ‘llx}s %n@v@és@a@é& by RP-HPLC to afford 530 mg pure E-isomer.
1,62.6,41.3,40.5,39.0,28.4,25.3,24.7, 2
4.5,23.2,21.5, 21881331')7:' 4,15.0,14.3,12. 6. Exanmple Ar V A M5 (MtH): nde

N

s
R .
1 j\
N
N

O,

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

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

MS: (ESI) m/e: 842.39 (M+H)*; *CNMR (CDCla): § 205.8, 184.7, 177.9,

169.0, 167.9, 154.3, 151.3, 150.0, 145.9, 137.1, 134.8, 120.8, 103.0, 101.6,

79.4, 79.2, 76.8, 75.8, 74.7, 73.2, 70.4, 73.2, 70.4, 69.6, 66.2, 63.0, 62.8,

50.7, 46.2, 40.5, 38.8, 37.2, 28.8, 25.3, 23.8, 21.4, 20.2, 19.5, 17.8, 151,
20 14.1,13..6,13.0.

Example 5

mn



Sel ected 13C (125 MHz, CDCI3) 8 86 112N% . | N....- " F NC(0)- isopropyl
902 :205. 4, 205. 2,190. 2,176.9, 165. 1, 164. 9,

156. 6, 154. 1, 151. 2, 148. 0, 139. 0, 129.6, 1
28.6,111.0,104.2,97.3,80.3,79.8,79.7,7
6.6,73.7,73.4,70.6,69.9,66.1,63.1, 62.7,

41.4,40.5,39.1,37.5,30.0, 28.5, 24.5, 24.
4,23.2,21.5,21.2,20.7,20.0,18.8,17.4,1 5.0,14.5,1 87 -- 2 NF i. NCO ::9-
sopropyl 902 13C( CDClB) 205.4,205.1 190.3,177.0,1

4.4,138. 8, 13

64. 9, 164. 8, 156. 4.

57128012551 ’{;.973803
7987977667'6"5 , 9, 66
1, 63.2,62.6,41.4,40.5,39.1, -9, 2

8.5,24.5,24.4,23.2,21.5,21. 2,4 7-20\,@ 18.8,17.3,15.0,14.6,12.7 NA 88 H
NC(O) Me 889 H2N 110 el RIEG * O NO(0)Me 907.5 NA 90 -- H2N
NC(0) - i sopropyl 883 205. 9, i 3]167.7,155.9,153.6, 1

39.7,135.0,129.3,128.0,117.7, }
3 79 3 79. 1 76. 8 75. 8 75. 6 PO 7% q0.5,6 Compmmds

5 Stepba:.
$
wan-d ) -l
N 1 = BOC,0/ NaHCO4 N M =
. —_—
N/ ~NHy - Dioxane-water N/ O-.N,BOC
. Va V-b A

A mixture of O5-(4-Aminothiazol-2-yl)-pyridin-2-ylmethyl]-hydroxylamine (i~
b, 31.54 mmol) in dioxane-water (1:1, 316 mL) was cooled to 0°C. Sodium
bicarbonate (3.15 g, 37.85 mmoi) and BOC—anhydfide {7.57 g, 34.7 mmol)

10  were added successively and stirred at room temperature for 14 hrs. The
solid was filtered through a fritted funnel, washed with water (50 mL} and
dried on vacuum for overnight to provide the title compound V-b (5.65g) as a
white solid. Second solid obtained from the filtrate was purified with silica
gel column chromatography using 0-7% methanol (0.5N-ammonia

15  contained) in methylene chloride to afford the title compound V-b (1.713g) as
a white powder. Combined yield (7.363g, 73%). MS: (ESI) m/z
(M+H)323.2.

Step 5b:

HEN—C
c“'u “H
°--N»E°c HATU

DIEPA
MaCN

EOC-—N H H )\Cj\,
O\N,BOC

72
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9.7,66.1, 63. 1, 62 9, 50.7,46. 3, 40.5, 39. 0

37. 4 28. 5 23. 8 21.5,210.2,19.8,19. 3,18 .8, 17.8, 15. 3 14.1,13.7,12. 9.

205. 4, 205. 2,176. 9, 165. 0, 164. 8, 155.9,1 53, 8,139.8,134.8,129. 2,127.9,117.8, 10
4.2,96.4,80.2,79.8,76.6,75.7,73.6,70.7,

69. 9 66. 1 63. 2 62.7,41. 4, 40. 5 39. 2, 37.
5,28.4,24.6,24.4,23.2,21.5,21.2,20.7,2 0.0,18.8,17.3,15.0,14.5,12.7.
205.4,205.1,187.6,177.2,165.0, 164. 8,1 56.8, 154.5, 154. 3,138.6, 135.7,128.1, 12
5.6,122.4,103.9,99.7,98.1,97.3,80.3,79

266721537204172970 Z0niue D BOBE Hafide (186.2mg, 1.0 mmol) V-b (306 mg, 0.95
12, 91 FoN F No( BTG AY B yoraml e ryis o PR Eop ety sodotbiglzo g 1,57
101 F NC(0)- cycmbpwas adétl HGY (RBAMOA.2 mmoh priion alisst (ROMMEMPOBRIrGY A
and stirred for 70 min. Additional 0.1 equivalent of BOC L-alanine was
5 added to the reaction mixture and stirred for 30 min. The reaction was
diluted with isopropyl acetate (100 mL), washed with saturated aqueoué
sodium bicarbonate solution (30 mL), water (20 mL) and brine. The organic
layer was dried (NazS0,), filtered and evaporated to dyness. The residue
was purified by silica gel column chromatography using 0-55% ethyl acetate
10  in hexanes to give the tille compound V-¢ (324 mg, 69%) as a pale yellow
foam. '
MS: (ESI) m/z (M+H) 494.1."
BC NMR {in CD30D): §173.9, 162.6, 159.2, 150.1, 147.2, 135.7, 130.3,
124.6, 104.1, 825, 80.9, 79.1, 51.9, 39.0, 28.9, 28.7, 18.6. '

15 Step 5¢:
L
,BOC

QO .
TEACH,Cly _,é'\ 3
AN
HyN H H

1) EtOH

-40 ~ 0°C

HPLC Soparation
2) MeOH, 1t

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

allowed to warm to 0°C for 40 min. After being cooled to -30°C, Additional I-
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Exanmple Ar Y A NB(NH—i) me Sel ected 3C(125M—|z CDCI 3) 595 H2N F * F
NC(0) Me 891 205. 4, 205. 2,184. 2,165.1, 155. 6, 154.0, 1 -
53.9,151.9, 136. 4, 132. 4,132. 3,127. 8,12
4.4,116.4,116.2,104.2,99.7,98.1,96.6,7
9.7,75.0,73.7,70.7,69.9,66.0,63.2,6.4,4 1
.3,40.5,28.4,25.3,24.6,24.5,21.4,17. 4, 15.0,14.3,12.7, 96 [ --- __Cryi -.-
eN\ / H2NN F NC(0) Me 900 205.4, 184.2, 165.0, 154.3, 138.7, 135.4, 1259
125.4, 1252, 122.3, 113.2, 110.9, 104.1, 99.8, 79.7, 73.7, 70.7, 69.9,

2515 8 5155 2 ‘1% ga (%gm ,wadhdded ®8ndhead®nbind 8I5w@,a|t@.4ecﬁto wém 4o 0°E:Igc(>r(2)) I\/tzalsgl .
2053, 205. 1. 184, 12978. @hﬂﬁﬁcwnl‘%dd”‘i‘?t%’ﬁh §H1<§B(5|§ [\ﬂ% “3‘11‘5?‘% 143.0, 138. 8, 13

8. 6, 136. 4, 109. 9, d8dratd28uént88oflun Bicdsbbnate solution (2 x10 mL) water (5 mL)

605 653555471006 4?9@%6%% sg%d ggﬁy Gﬁ?gjr%%f layer was dried (NazSQy), filtered and
9. 4, 28. 4, 25. 2524e~&p22ate¢1 10 Bryness (E/Z>1126:1 parglytigat RP-HRL®4 The resiglug 4 2 12, 7

205.9, 190.7, a§purﬁ@&bgpreé§r5u@ Rﬁ-ﬁ?’Léusﬁg@G%acé@@itr& in 2bam8, 113. 6,
- 128.0, 112.5, 10410 69.6, 69.3, 66.3,

63.1, 62.7, 60.630USQUyaMAQNYM agetaie sobiorpas HEiobile ppaseto aﬁ'?rdzf‘ PBRE3 " 202,
19. 8, 19.3, 18. 8isorhér. 8THA8 the b2 N-isomer was dissolved in methanol (10 mL), kept at

room temperature for 48 hours and evaporated to give the title compound 5
10 (322 mg, 55% over two steps) as a pale yellow foam. '

MS: (ESI) nvz (M+H) 976.2.

MS: (ESI) m/z (M+H) 976.7.

3C NMR (in CDCls): 8 205.4, 205.1, 187.6, 177.1, 174.0, 165.0, 164.8,

162.0, 160.0, 154.6, 148.3, 146.9, 134.0, 128.2, 121.8, 104.0, 102.1, 99.8,
15 98.1,80.4, 79.7, 76.5, 73.8, 70.6, 69.6, 66.0, 63.2, 62.6, 51.1, 41.4, 40.3,

39.0, 37.6, 31.3, 28.8, 24.56, 24.4, 23.2, 21.8, 21.4, 20.9, 17.4.

Example 6:

20 Compound &
The title compound was prepared according to the procedures of Example 5
replacing Boc-L-alanine with Boc-L-leucine.

Spectral data for:

Uf

BOC—-N M H N
On, ~BOC
H

25 MS: (ESI) m/z (M+H) 536.2.
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1-1 (0O i NO)- sopropyl 901 99 p---1I H2N-% NNr. F NC(0) Me 903 205. 3,
205.0, 184.3, 171.4, 158.3, 155.9, 153.4, 141.0, 128.1, 108.8, 103.9,
101.3, 96.4, 79.7, 73.6, 71.2, 70.5, 69.6, 69.2, 62.7, 60.6, 55.8, 41.2,
40.5, 412, 405 253 232 21 4 21 3 21.0,.17.3, 15. 0 14.4, 12.5. 100

-- -... 112NNN F i NC(0)- sopropyl 914
205. 4,205.1,190.2,177.0, 166. 6, 165. 0, 1 64. 8, 158. 9, 155. 4, 1545, 150. 8, 138. 8, 13
0.9, 110. 8,108. 7,104. 0, 99. 8,98.2,80. 3,7
9.7,76.8,76.7,76.6,76.5,73.7,70. 6, 69. 6,

66. 2, 63. 3, 62. 6, 4@0%1%@%.50@)90@ ) 317582%2.4, 159.2, 150.0, 147.2, 135.7, 130.3,
9,28.8,24.6,24.4,23

20,7 NC(0) Me 891
205. 1, 204. 9. 184. b2416;é%2r1@45 §Ofeﬁ9%5f°6%2ﬁ 2%599%7 2%% %25 1% ) 133.5, 12
8.4, 121.4,103.9,99.5 97.9,90.9, 79.4.

76.6, 76.3. 73.5. 7Q. 4. 69, 6. 7. 1.65. 8. 62
9.62. 3, 41. 0, 40. 2%‘2?'"?”2%“% ‘E‘%‘“ﬁe Sppnpgud 6:
4223 0. 21 2520MB; (EBIWEMPENDI0512 4 102 /121--- NON'L1)--1, HzN F

55 g) ﬁg%%é?ﬁ?%ﬁ%@ s} 5798 41%6‘56{5157 8575, 174.0, 165.0, 16438,

.1.5,104. 0, 103. 91880,9680. 154@1@4?6146973339 128.2,121.7,110.0,104.1, 102.1,

7,70.5,69. 6, 66, 19@§ 9%16&)@ f9172rs%0?§83706 697,660, 60.2,626, 53.9, 44.2,
8.9,37.5,28.9,25.3 24.6,23 ,12.7. 103 / \N

5
H2N F NC(0) Me 8881- Qo@ %33@537'15 f*éz@ :%8 ﬁﬁ‘ %%352‘04 %@% %313%
58.3, 154. 7, 158. 8, 152. 5, 150. 3, 142. 5, 14
2.3,138.8,112. 0, 109. 7, 104. 1, 99. 7, 98. 1,

Example 7-8

D\@ﬁ 'le

HgN H

Compound 7: R=H
Compound 8: R= Isopropyl

15 Step 7a:
S
R © .
S N~
3 HoM \)
soc /%, OH —1,0\ ~BOG
H H HATU
A:R=H H-a _ DIEPA
L: R=Isopropyl MeCN

it

LI L

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

BOC--N H H - ,..Boc

R= H: The title compound 7a was prepared according to the procedure
described in the preparation of V-¢c (Example 5, Step 5b). MS: (ESI) m/z



Example Ar Y A

M5 (M+H): Sel ected 13C (125 MHz, CDC13) me 8

79.7,76.5,75.0,73.7,70.6, 69.8, 66.0, 63.
0,62.5,41.3,40.4,38.9,29.5,28.4,25.3,2

45,24.4,23.2,21.4,20.9,17.4,14.9,14. 3, 12. 6. Example Ar Y A

(MtH): me Sel ected 13C (125 MHz, CDCI 3) 8

10

15

- 20

(M+H) 494.3. "3C NMR (in CDCly) 5: 171.8, 168.9, 157.0, 153.0, 150.9,
149.4, 139.5, 120.9, 116.0, 115.1, 82.1, 73.7, 28.5, 28.4, 18.1.

Step 8a:

R= Isopropyl: The title compound 8a was prepared according to the
procedure described in the preparation of 5a (Example 5, Step Bh). MS:
(ES1) mfz (M+H) 536.3.

Step 7b and 8b: '
R o 1 R
A B
%, \ .
BOC—y ‘W H
N Y On, -BOC
7a: R=H H
8a: R= Isopropyl
o TFA-CHyClp | R 9 1 =
/u\/ . '>)k N, \5 ]
%0 o}
& o N/ MW ow NJW A
KO T 0 - 2 - -
- e
- ‘e 1} EtOH o o '

g
g -40~0°C HO. | HOy,,
HPLC Separation > Z
2) MeOH, 1t W e e

7:R=H
8: R=lsopropyl

Step 7b:

R= H: The title compound 7 (R= H} was prepared according to the
procedure described in the preparation of 5 (Example 3, Step 5¢).

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

3C NMR (in CDClg) &: 205.4, 205.2, 187.5, 177.1, 174.9, 168.5, 165.0,
164.8, 154.9, 154.1, 151.0, 149.8, 139.5, 119.0, 115.9, 114.5, 104.2, 99.8,
98.1, 80.3, 79.7, 76.8, 73.7, 7-2.2, 70.6, 69.9, 66.1, 63.1, 62.6, 51.6, 41.3,
40.5, 39.0, 37.5, 31.3, 29.9, 28.4, 24.6, 24.4, 23.2, 21.8, 21.5, 20.9.

Step 8b

R=Isopropyl: The title compound 8 (R= isopropyl} was prepared according

to the procedure described on the preparation of 5 {(Example 5, Step 5¢).
MS: (ESI) mfz (M+H) 1018.5.
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205. 2, 205. 0, 184. 0, 167. 8, 167.7,164.8,1

64. 6, 156. 7, 153. 9, 148. 3,147.0, 133.51 2 H2N-4Z 1
9.3121.5,103.9,103.6,99.5,97.9,80.1,7 NL.". F NC(0)Me 891
9.7,79.5,76.6,76.5,73.5,70.4,70.3,69.6, 104 '....
65.8,62.9,62. 3,41.0,40. 2,387,28.1,25. N
1,24.4,24.2,23.0,21.2,20.8,17.1,17.0, 1 4.8,14.0,12. 4
205.2,184.2,177. 0, 165A164. 6, 163. 21

3G NMR (in CDCla) 5: 205.4, 205.2, 1875, 177.2, 174.9, 168.5, 165.0,
164.8, 154.9, 154.1, 151.0, 149.8, 139.5, 119.0, 115.8, 114.6, 104.2, 99.8,
08.1, 80.3, 79.7, 76.6, 73.7, 72.2, 70.6, 69.9, 66.0, 63.1, 62.6, 54.3, 44.1,
41.3, 40.5, 39.0, 37.6, 31.3, 29.9, 28.4, 25.2, 24.6, 24.4, 23.6, 23.2,

Example 9

Compound 9
Step-9a:

o
Bnd-
. 5
I'IZN-{/: and E“{’:
5 = L
(1 . , |
L I N A
- \N/ 1) (BnO)P{O)CH i
a3 Et;N/ cat, DMAP
HO, O R e HO.
- Py 2) MeOH o
WG T e
g 2}

[+] ",
ke F 9a

10  To a mixture of I-¢ (1.1g, 1.16 mmol) and 10% dibenzylphosphory! chloride
(1.45 mL) in toluene was added triethytamine (0.3 mL} and N,N-
dimethylaminopyridine {DMAP, 5 mg). The reaction fnixture was heated at
50°C for 16hr. The reaction was diluted with ethyl 'acetate (20 mL), washed
with saturated acqueous sodium bicarbonate solution (2 x 10 mL), water (10

15 mL) and brine. The organic layer was dried (NazS0Oa,), filtered and
evaporated to dryness. The residue was purified by silica gel column
chromatography using 40-80% acetone in hexanes to give the N-
phosphorylated product (210 mg, 15%) as a yellow foam (MS: (ESI) m/z
(M+H) 1207.9. The resutiting foam was dissolved in methanol and stirred at

20 room temperature for 16hrs and evaporated to afford the title compound 9a.
MS: (ESI) m/z (M+H) 1165.7.
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56. 6, 1537, 140. 1, 137. 6, 128.2,127.9,10 / N
3.6,98.9,79.7,76.5,76.0,73.6,70.5,69.6, 105 N F NC(0) Me 885
66.2,63.2,62.6,41.2,40.5,39.0,28.9,25. H2N
3,24.7,24.5,23.2,21.4,21.0,17.4,15.0, 1 4.3,12.6.

205. 3, 205. 1, 184. 2, 176. 9, 168. 6, 165. 0, 1

64. 8, 158. 5, 155. 0, 149. 1, 141.2,139.2,13 /

8.6,110. 1, 107.7,104.1,99.7,98.1,80.3,7 106 F NC(0)Me 891
9.7,76.5,73.7,73.3,70.6, 69. 8, 66.0, 63. 1, -
62. 5, 41. 3, 40. 4, 3§ @ 5. 29. 9, 28. 4, 25.

A mixture of 9a (28 mg) and 10% palladium on carbon (10% Pd-C, 30 mg) in
ethanol (3 mL) was degassed and filled with hydrogen gas. It was vigorously

5  stirred under hydrogen atmosphere (16psi) for 17hr to give the title
compound 9. MS: (ESI) m/z (M+H) 1075.6.

Example 10

1N-HC!

10

To a mixture of phosphorous pentachloride (458 mg, 2.2 mmol) in ethyi
acetate (5 mL) was added dropwise V-b (644 mg, 2.0 mmol) in methylene
chloride (14 mL) at 0°C for 5 min. 6N-HC!I (1 mL) was dropwise added to the
15  above reaction mixture at 0°C and stirred vigorously for 1hr. After being
evaporated, it was dissolved in water (8 mL), cooled fo 0°C, diluted with
ethano! (20 mL) and neutralized with 10N-sodium hydroxide (1.8 mk). Then,
10a (981 mg, 1.4 mmol) was added, cooled to -30°C and dituted further by
adding acetonitrile (10 mL). 1N-HCI (3 mL) was dropwised added to the
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3,24.6,24.4,23.2,21.4,21.2,20.9,17.3,1 4.9, 14. 3,
206. 9, 206. 7, 184. 3, 183. 8, 176. 6, 166. 9, 1 :
65. 2, 165. 0, 157. 4, 153. 5,135.4,128.9,12 s-N 3.1 104.1 99.3

97.780.0,79.5,76.3,76. 107 . ..4.., "))--0.1 H2NNX F NC(0)Me 892 '
1,73.4,70.4,69.7,65.8,62.7,62.3,40.9,4
0.2,38.7,37.2,29.7,28.1,25.0,24.9,24. 7, 21.1,20.9,20.7,17.2,15.0,14.1
12.7

reaction, diluted with water (20 mL) and slowly aliowed to warm up to -10°C
with stirring for 50 min. Additional 1N-HCI (0.5 mL) was added and slowly
allowed to warm up to 0°C for 30 min. The reaction was neutralized by
adding concentrated ammonia and evaporated off. The reaction was filtered
5 and dried to afford a crude product, which was purified with C1g RP-column
using 0- 50% methanol (0.5N-NH3) in water as a mobile phase and
Iyophilized 1o give the title compound 10.
MS: (ESI) m/z (M+H) 985.5. '

10

Example 11.

15

*’fl
'-F ta

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

20  After stirring 5 min, the bridged ketone 1a was added as a solid in one
pottion, the mixture was stirred at room temperature for 30 min. The reaction
mixture was queched with aqueous saturated sodium bicarbonate solution,
extracted with CH2Cl. {x3), washed with brine. The organic layer was
concentrated to dryness. The residue was purified on silica gel column

25  chromatography eluting with 50% acetone in hexane to afford 408 mg (60%
yield) of the title compound 11a as a mixture of the bridged oxime (E/Z =
5:1). MS: (ESI) m/z (M+H) 931.6.
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207. 8, 205.5,184.5,177.6, 167.5,162.4,1

59. 3, 157. 3, 153. 9, 146. 5, 133. 4, 128. 3, 12 1.6102.7,90.8, 108 N2N H NC(0) Me
873 79.0,76.4,76.2,74.7,70.2,69.5, 65. 8, 62.
7,50.5,45.9,40.2,38.5,28.2,25.1,23.5,2
1.2,20.0,19.3,17.5,14.9,13.8,13.3,12.5

205. 1, 204.9,190.0,164.7,164.5,162.4,1 59. 3, 154. 3, 146, 5, 133. 4, 128. 3,
NC( 0)
Step 11b:
NEC1 7\
Hy " Jl\/ HN "

A \N/ 1). HPLC separation
e e e

ey | 2}, MeOH, microwave
100°C

Ma

The E, Z mixture from step 11a was separated by HPLC to give 172 mg of
5 E-isomer and 27 mg of Z-isomer. The E-isomer (17'2 mg) was microwaved

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

10 "C NMR (in CDCla) 5: 205.1, 204.9, 187.3, 164.5, 160.7, 158.4, 153.8,
144.2, 138.9, 138.3, 137.3, 112.5, 110.1, 103.5, 99.5, 97.9, 79.5, 76.3, 73.4,
70.2, 69.2, 68.2, 66.0, 62.8, 52.4, 41.0, 40.2, 31.0, 24.3, 24.1,22.9, 21.1,
20.6, 17.1, 14.7, 14.2, 12.4, 8.6. |

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

ms ' Selected
Example Ar Y Al (M+H): 3¢ (125 MHz, CDCly)
mle _ 5
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121.3,103,9,99.5,97.9,90.9,80.1,76.3,7 109 N

6.2, 7a5,70.4,69.2,65.8,62.9,62.3.41.1,
40.2,38.9,37.3,29.7,28.1,24.3,24.1, 23.
0,21.2,20.9,20.4,19.7,18.5,17.1,14.6, 1
205. 3, 205. 0, 187.6,177. 2,168. 8,164.9,1

64. 8, 158. 4, 155. 1, 149. 2, 141. 2, 139. 2, 13

/\

isdpropyl

919

4.3,12. 4

8.5,110.1, 107.7,103. 8,99. 8,98.2,80.37 110 H2NN F NC(0) Et 905
9.7,76.6,73.7,73.5,70.5,69.5, 66. 3,63.1,

62.5,41.3,4(.

9, O90.

Example

9, 3/7.9, 31. 3,

Ar

VY.
Y

9}

29.
AI

Ms

(M+H):
m/fe

Selected
G {125 MHz, CDCly)
3

12

NC(OMe

892

205.1, 204.9, 184.0, 171.7, 168.6,
164.8, 158.2, 155.3, 147 .2, 138.6,

111.1, 110.4, 103.9, (99.5, 97.9), 79.5,

76.3,73.5,70.6, 70.4, 69.6, 65.8, 62.8,
623, 41.1, 40.2, 38.6, 28.2, 25.0, 24.3,
241,230, 21.2,20.7,17.1, 147,141,
12.6

" NC{O)Me

856

205.6, 184.4, 177.7, 167 4, 158.1,
152.9, 147.7, 140.0, 139.6, 134.6,
115.1,106.2, 102.8, 100.8, 79.1, 78.8,
76.4, 74.5, 70.1, 70.0, 69.3, 65.7, 62.8,

62.5, 50.5, 50.4, 45.9, 40.1, 38.4, 29.8,

29.6, 28.4, 25.0, 23.4, 21.1, 20.2, 18.2,

17.4,14.7,14.0, 13.8, 13.4, 125,

14

8014

218.3, 205.5, 169.0, 168.1, 153.7,
151.3, 150.1, 145.9, 137.3, 134.7,
120.8, 103.1,101.6, 79.4, 79.0, 76.8,
75.9, 74.7, 73.3, 70.4, 69.6, 66.2, 62.9,

.161.4, 50.9, 471, 46.2, 40.5, 39.4, 38.3,

28.9,235,21.4,20.1,185,18.0,14.6,

14.2,122.7, 12.1.

801.4

218.4, 205.5, 168.0, 162.5, 1592
153.6, 149.7, 147.8, 137.2, 134.6,
121.6, 103.6,.103.3, 79.4, 79.0, 76.8,
75.9,74.6,73.4,70.5, 60.7,66.2, 62.9,
61.4, 50.9, 47.1, 45.2, 40.5, 39.4, 39.3,
28.7,235, 21.5,20.1, 18.5, 18.0, 14.6,
14.2,12.7,12.1.

16

815.46

218.44,205.5,168.0,153.2,148.3,139.4,
129.6,128.6,111.0,103.3,97.3,79.3,79.

0,76.9,76.9,74.5,73.5,70.6,69.8,66.1,6

3.0,61.4,50.9,47.1,46.2,40.5,39.4,30.3,
28.6,23.5,21.5,20.1,18.5,18.0,14.6,14.

2127121,

17

.833.72

217.7, 205.7, 168.3, 160.1, 154.0,
147.5, 134.6, 126.1, 122.3, 103.2,
79.5,78.9,75.9,755,70.5,69.7, 66.1,
62.9, 62.0, 51.1, 47.1, 46.2, 40.5, 39.4,
39.3, 28.6, 234, 21.5, 20.3, 18.5, 18.0,
14.7,14.3,125,12.2

18

NC(O)Me

857

205.8, 184.7, 178.0, 189.2, 167.9,
164.6, 154.2, 149.4, 1486, 136.8,
134.4,121.1,103.1,79.4, 79.3, 76 .5,
75.6, 74.7, 73.4, 70.5, 6.8, 66.1, 63.1,
62.8, 50.7, 46.3, 40.5, 38.8, 28.5, 25.3,
23.8,21.5,20.3, 19.5, 17.8,

19

. NC(O)Me

867

2055, 184.4, 177.6, 167.5, 1584,
157.9, 1563.7, 153.2, 147.5, 138.4,
134.5, 133.7, 121.4, 110.7, 107 8,
102.7,79.0,76.4, 75.2,74.7,70.2,
69.4, 85.7, 62.7, 50.5, 45.9, 40.1, 38.5,
28.2,250,234,21.1,19.3,17.4, 14.8,
13.8, 13.3, 12.5.
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0,24.5,24.3,23.2,21.3,20.8,17.3,14.9, 1 4.5,12.7,

205. 3, 205. 1, 190. 3, 176. 9, 168. 8, 164. 9, 1

64.8, 158. 4, 155. 1, 149. 1, 141. 2, 139. 2, 13
8.5,110.1,107.7,103.9,99.8,98.2,80.3,7 F C(0)- Nsopropyl 919
9.7,76.8,76.6,73.7,73.4,70.5,69.5,66.3, 111 H2N |

63. 1, 62. 6, 41. 4, 40. 5, 39. 137. 5, 29. 9, 28.

9,24.5,24.3,23.2,21.4,21.120.7,20.0, 1 8.7,17.3,14.9,14.6,12. 7.
MS Selected
Example Ar : Y A (M+H): 3¢ {125 MHz, CDCly)
mfe &
218.4, 205.5, 169.2, 168.0, 164.7,
HzN : 153.8, 149.8, 148.6, 137.0, 134.3,
= _ {121.1,103.4, 79.4, 79.3, 79.0, 76.8,
T Y H 0 816 |[75.9,74.6, 735, 70.6, 69.8, 66.1, 62.9,
N! P 61.4,50.9, 47.2, 46.2, 40.5, 39.4, 39.3,
28.5, 235, 21.5,20.1, 18.5, 18.0, 14.6,
14.2,12.7,12.1.
) _
. Ny g H| o 826 |NWA
NH, N._=
505.9,184.7,178.0,167.8,157.0,154.1,1
I\ N 52.6,149.8,144.6,142.4,139.2,128.2,12
- ] 4.5112.1,110.4,103.1,79.3,74.5,70.8,
22 = % | H | NGOMe | 9185 1445 69.8,66.1,630, 62.8, 50.8, 46.3,
Hy : 40.5, 38.8, 29.9, 28.5, 25.4, 23.7, 21.5,

20.3,19.6,17.8,15.1, 14.1,13.8,12.9

204.5,204.3,187.4,166.1,166.0,158.6,1
58.0;154.1,153.5,147.9,138.7,134.9,13
: 4.1,121.7,111.1,107.8,104.3,99.2,97.5,
F NH 84337 }81.9,81.5,79.9,76:4,75.6,70.6,69.9,66.
1,64.7,62.3,41.7,40.8,40.5,38.8,35.2,2
8.4,25.7,25.5,22.6,21.4,21.2,20.1,17.4,
15.5,13.3,11.7,

24 HzN

219.3,205.3,205.0,165.1,1656.0,162.6,1
60.6,156.2,153.1,141.3,141.2,131.8,12

f== ' _ 8.0,121.3,121.2,112.5,105.4,105.2,104
MR N 2,99.5,97.9,97.1,80.3,79.4,793.76.7.7
24 : F ot 0 850.4 }3.2,70.6,69.8,66.1,62.4,61.4,46.1,41.0,
- 40.4,40.0,39.7,29.9,28.5,25.3,25.2,23.
F 0,
21.4,20.8,20.4,19.0,17.8,156.5,12.3,11.
3.
NH, 205.4,205.2,184.2,165.1,164.9,153.9,1
<==( 45.2,140.5,138.3,137.2,129.1,123.9,
2 N , , 117.7,104.2,99.7,98.1,80.8,79.7,76 5,7
25 N F | NC(OMe |-873.37 |54 73 570.6,69.9,66.0,632,62.3,41.3,
: 40.5,38.9,37.5,28.4,25.3,24.6,24.5,23.

2,21.4,21.0,17.4,15.0,14.3,12.7.

26 N” \Q‘ F 0 832.4 [N/A.

N 218.4,205.6,169.1,168.1,164.1,153.7,1
P 49.9,146.2,137.2,134.5,120.4,103.3,94

H,N
. PN | F | 0 | 816 (T erenast 0047 2anndoh
_ & 7.66.1,62.8,61.4,50.9,47.2,46.2,40.5,
39.4,39.3,28.6,23.5,21.5,20.1,18.5,18.
0,14.7,14.2,12.7,12.1.
/=N

1
NN
- T Tj F | NcOMe | s7as |NA.
H;N
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Example Ar V A
cycl opro-

NC( 0) -

64. 8, 158. 4, 155. 1, 149. 1, 141. 2, 139. 2, 13
8.5,110.1,107.7,103.9,99.8,98.2,95.2,8
0.3,79.7,76.8,76.6,73.7,73.4,70.5, 69. 6,
66. 2, 63.1,62.5,41. 4,40.9, 40. 5, 38. 8, 37.
6,29.5,29.0,24.5,24.3,23.2,21.3,21. 2,2
0.8,17.4,16.6,14.9,14.5,12.7,10.0, 9. 8.

205. 6, 205. 4
62,132.7,12

2,63.2,62.6
1.3,29.5,28
...... H2N4
205.7,205. 4

6.2,132.7,121. 4,10

M5 (MrH): W Selected '3C (125 Mz, CDCI3) 5 112 EI2N F
PO 917 205.3205.1,188.1,178.2,168.8,164.9, 1

| 187. 6,

1eda
80.3,79.8,76.8,

6.

54.0, 4

177.1, 165. 0,
.9, 1038, 99.
6, 73.7, 70. 5,
1.3 405,39

[64.
7, 98
69. 6
37

B 1 63, 4
1, a
66.
5.3

, 182.

mfe

(M+H):

g

, 159. 6, 158ed®dl54. 2, 14
3C (125 MHz, CDCly)
5

). 4,13

198 3,

18,241
NC( 0

2*4".‘)5 23.3,2

176.5,

4.0, 103899

) E D1 114]

. 4,
L6'§:.
7,9

w

0.9, 17.

BZN-f\dé"ﬁgg; i3

B. 1,

, 15.

[eoN®]

0,14.4,12.7,8.9 113 C

npa F NC(0) - i sopropyl
, 159. 6, 1562, 154. 3, 149

t "\
915
4,13

80.3,79.8,76. 8, 76.

2,63.2,62.6
8.8,24.6, 24
--*$ Ci

F I

6, 73..7,70.5,¢

41.3,40.539 1, 37. }
4, 28. 3, BET X 2E " 2
NC( 0) Et| 922 wi,,ﬁ;;

b9. 7
b, 29
). 7,
H2i

66. .
5,2

D NCEOIVE 8
C 4, ci

. MNAT,
F isop

205.3,184.2,166.6,158.9,155.5155.3,1
54.4,150.8,138.8,130.1,110.9,108.7,10

3032 Lo k41 Bavloo boddm |

600y b3 2¥36, 2N, #x 4115.6,133,H
2.6,

12N
PN

31

H N

_ HZN);'N \ 7

NC(O)Me a0

205.36,184.3,176.9,165.1,164.8,163.3,
161.7,159.4,154.4,147.8,135.1,132.4,1
21.7,104.0,92.6,79.7,76.6,74.0,70.6,69
.7,66.1,63.1,62.5,41.3,40.5,39.0,28.7,2
5.3,24.7,24.5,23.2,21.4,21.0,17.6,15.0,
14.4,12.6.

32

832

217.6,205.6,168.2,162.7,159.6,157.5,1
53.7,146.7,133.8,128.6,122.1,103,91.1
,79.4,78.9,76.7,75.8,75.3,70.4,69.6,66.
2,62.9,61.9,51.0,46.9,46.2,40.5,39.3,3

9.2,28.8,23.4,21.4,20.2,18.5,17.9,14.5,
14.3,14.2,12.4,122

33

850

57.5,153.7,146.7,133.7,128.6,122.0,10
4.2,99.5,97.8,91.1,80.4,79.4,79.3,76.7,
76.6,73.5,70.6,69.9,66.0,62.3,61.7,46.

0,41.0,40.4,39.9,39.5,34.9,31.8,28.4,2

5.3,22.9.22.8,21.4,20.8,18.9,17.8,15.4,
14.3,12.3

218.8,205.2,205.0,165.2,165.0,159.4,1 |

832

218.6,205.5,170.6,167.9,158.2,153.5,1
49.9,143.2,138.7,136.5,110.0,109.8,10
3.2,79.3,79.0,76.8,75.8,74.3,70.4,69.6,
68.4,66.1,62.8,61.3,50.9,47.0,46.1 40.
4,39.4,39.2,28.7,23.5,21.4,20.0,18.5,1

833

7.9,14.514.212.7,12.1

N/A

36

832

218.5,205.5,168.7,167.9,158.4,154.21
49.2,141.3,139.3,138,5,110.1,107.7,10
3.2,79.4,78.8,76.8,75.8,74.5,73.3,70.5,
169.7,66.1,62.8,61.4,50.9,47.0,46.2,40.
4,39.5,39.2,28.6,23.5,21.4,20.0,18.51
7.9,14.5,14.212512.1

NC{O)Me

873.46

205.8,184.6,178.0,170.5,167.7,158.21
54.1,149.9,143.0,138.7,136.7,110.0,10
9.8,102.9,79.4,79.1,76.7,74.5,70.4,69.
5,68.4,66.2,63.0,62.7,60.7,46.1,40.4,3
8.7,28.8,25.3,23.8,21.4,202,190.417.7,

15.0,14.1,13.5,13.0

83



F NC(0) Et 905 205. 3, 205.1, 187.5, 170. 6, 158. 2,154. 4,1
49. 9, 143. 0, 138. 7, 136. 5, 110. 0, 109. 9, 10
3.9,99.7,98.1,79.7,76.5, 73. 6, 705, 69. 5,
68. 5, 66. 2,63.1, 62. 6, 60. 6, 41. 3, 40. 5, 39.
0,31.2,29.0,24.5,24.3,23.2,21.4,21.3,2 0.8,17.3,14.9,14.4,12.8,8.9 189.9,
158.3, 153.9, 144.3, 139.0,138.4, 137.3, 112.5, 110.1, 103.8, 103.6, 99.2,
79.4, 76.3, 73.4, 70.3, 69.5, 69.4, 68.3, 66.0, 62.8, 62.4, 53.8, 41.1,

40.2 372 36 6 31 7 29 2 118

28.4, 24.7,
H2N. L17?- 0-
57.5,154. 2,
2.8,91.1,79.
69.5,66.2,6

3, 28. 8, 23. 8,

NC(0) Et 905
64. 8, 157. 1,
6.1,104.0, 9

6,75.8,73.7,

1.3,40.4,39.0,37.5,31.3,29.9, 28. 8, 24. 6,
24.4,23.2,21.4,20.9,17.4,15.0,14.5,12. 6,
Selected "C (125 MHz, CDCI3) 6 121 H2N N11101

84

411, -N N/ 2 HA F NC(O )- isopropyl

Z3. 0, 2Z1. 1, 20.4, 19 7] 18.5, j1/m&, |[17.0, 145eectéid. 3, 12. 4.
1 Exa ,EI\VSB FI- NC(0) ' y887 205. 8, dfif). Q. 178. 26 Adfsturk, dotdy 7, 159
L46 7p 1{33. 6, 1285, 121. 8, 10 mle 5

3..79.2, 76, 7.70.5.74.9. 10.4. 2791, 3053, 2050, 1745, 1687
3.0,50.y7,46.1, 40. 5, 38. 8} 31. e T o
214,200,494 17.1.1512.1 4.3 14. 1 IESIED BH B AG . 12
2053, 20 1w 177r2| 1665 0, 1683434 179.5,79.2, 76.7, 75.5, 73.3, 70.6, 69.8,
153. 8, 1B9. 7, f@ b8 4112 66.1, 62.3, 61.5,46.1,41.0,3(1)2,23.2,
{.8.98.11,90. 6,80 2, 19. 7} 76. 85258 223,251, 20 214, 204
O 0O, 097700, 2,007 &, OZ. 7,4

Example Ar V A M5 (M+14):

903
119
7,1

m e



H NC(0) Et 887 205.8,188.0,178.4,167.7,166.0,157.1,1
53.7,139.9,133.2,128.5,1261 103.0, 90
.6,79.4,79.1,76.8,75.6,74.6,70.5,69.6,6
6.1, 631,62.9,50.7,46.2,40.5,38.9,37. 3,
31.3,29.9,28.7,23.8,21.4,20.4,19.4,17. 8,15.2,14.1,13.7,12.9, 8. 9.
205. 3205. 1, 187.6,177. 1, 167. 6, 165. 0,1 64.8, 153. 6, 151. 3, 137. 4,134.4,128. 3, 12
6.1 103.9,102.9,99.8,98A ,80.2,79.9,79
.7,76.5,76.0,73.6, 70.5, 69. 6,66.1,63.2,6

2.7,41. 3, 40.
24.6,24. 4,23
123
112NNN - NC( (
128. (

904. 62

135.7,
53.2, 41.4,
N

9, o9. U}

gy

)OMe 8

d/bdldl‘
4 20.9,17. 3,

1N¢quf
00.5 205 4 16

9,
15,0

't 9
55 8

Vo. 9'
14.,.5,

6 N A 12
163 5 156%¢

MS
1all+ﬁ)_

Selected

9.0. i&zzmcu%.awq 0)E

\ - - -
1 154 1, 138

, 125.
40. 5,

39

b, 122.4, 104

38. 7 8.5, }
S
2

y/

o}

. 1,
3. 2

H

21. 4,
0

97.3, 73.9,
17. 3,

818

54. 6,
7 7’11 5842 6
7.

1767, 2
LA
47110
75.5, 74.7, 702 695 683 658 627
G6t.4, 50.7, 46.7,45.9, 402, 39.1,28.2,

12.3, 11.8.

23.2,21.2,19.9,182,17.6,142,13.9, {

40

" NC({OWMe

857

205.6, 184.4,177.7, 1675 1607
158.4, 153.5, 144.3, 130.0, 1383,
137.4, 112.5,110.1, 102.7,79.1, 78.9,
76.4,75.2, 74.3, 70.2, 69.5, 68.1, 65.8,
62.8, 50.4, 45.9, 40.2, 38.528.2, 251,
235, 21.2,200,19.2, 175,148, 138,
13.3, 12.6.

41

832

127.9,205.7,168.2,168.0,157 .0,153.4,1
48.5,147.2,133.8,129.6,122.1,103.7 10
3.2,79.4,78.9,76.8,76.7,75.8,75.1,70.5,
69.7,66.1,62.9,61.8,561.0,47.0,46.1,40.
4,39.4,39.2,28.5,23.4,21.4,20.1,18.5,1
7.9,14.6,14.2,12.5,12.2.

42

. B16

218.2,205.5,174.8,168.7,168.0,153 4,1
43.2,128.5,128.1,123.7,103.1,79.3,78.
9,76.8,75.8,75.4,74.8,70.4,69.6,66.1,6
2.9,61.5509,47.1,46.2,40.4,39.4,39.5,
28.8,23.5,21.4,20.1,18.5,18.0,14.6,14.
2,12.6,12.1.

43

836

218.6,205.1,204.9,173.1,168.7,165.3,1
65.1,163.2,163.0,154.1,148.6,148.4 14
3.4,140.8,135.9,135.7,122.2,121.9,119
.5,103.6,99.5,97.9,80.8,80.4,79.5,79.3,
76.5,73.8,70.4,69.3,66.5,62.3,61.8,46.

1,41.0,40.6,32.9,39.5,36.8,29.5,25.3,2

5.1,

44

833

N/A

45

817

217.3,205.6,173.1,168.7,168.3,163.0,1
54.1,148.6,135.8,122.1,119.5,102.8,79
.5,78.9,76.7,76.5,75.9,75.8,70.3,69.3,6
6.4,62.9,62.1,51.0,46.9,46.2,40.5,32.3,

5,14.3,124,12.2.

39.2,29.4,23.4,21.3,20.2,18.5,17.9,14.

46

816

318.1.205.6,168.2,154.4,153.7,140 5 1
32.6,129.9,123.9,110.0,103.2,79.4,79.
0,76.8,75.9,75.1,75.0,70.5,69.6,66.1,6
12.9,61.6,51.0,47.2,46.2,40.4,39.3,28.8,
23521.4,20.1,18.5,18.0,14.7,14.2,12,
16,12.1.

47

NC(O)Me

867

40.6,132.6,129.7,123.9,103.0,79.4,79.
3,76.7,75.5,75.1,75.0,70.4,69.6,66.1,6
3.0,50.7,46.3,40.2,38.7,28.7,25.3,23.8,
121.4,20.3,19.6,17.8,15.1,14.1,13.7,12.

205.8,184.8,177.7,168.0,154 5,154 2,1 |

85 - -



NC(0) Et 905 205.5, 205. 2, 187. 6, 168. 3, 165.0, 164.8, 1
-56.9,154.1,148. 5, 147. 2,133.7,129.6, 12
1.7,104.1,103.6,99.7,98.1,79.7,76.6, 76
.5,73.7,70.6,69.8,66.1,63.1,62.6,41. 3,4
0.4,39.0,31.2,28.5,24.6,24.4,23.2,21. 4, 20.9,17.3,14.9,14.4,12.6,8.9 205.1,
204.9, 183.9, 164.8, 164.6, 160.7, 158.4, 153.8, 1383, 137.3, 112.5, 110.1,
103.9, 99.5, 97.8, 79.4, 763, 73.5, 70.4, 69.6, 68.3, 65.8, 62.8, 62.3,
41.0, 40.2, 38.7, 29.6, 28.1, 25.0, 24.3, 24.1, 22.9, 212, 20.7, 17.1,

14.7, 14.0, 24126 == Hzmr\i FTNCEOTVET 815 —[L27 S Hab Yo F—NECOY Bt
905.6 N'A. 1P8 iN.{... H2M F NC(O)Et 905.5 N A | 129 mN. ' N-- STy o
F NC(0) Et 90%‘%‘8"“%5.5, 208" 2, 187. €, 183.9, 16p° f*@as 1,1 €des wh ook

65. 0, 154. 4, 150. 4, 149. 3, 136. 5, 134. 4|12 270 | ™e 5

1.3,40.5,39.10,31.3]29.9, 28.4, 24. 6, 24. 4, ,
.23.2,21.5,20.9,17. 4,15.0,14.4, 32. 7[8. 9. F NC(O) -i sopropyl . 920 4 NjA-
130 '

0:976.91:8936.36:7L96.73:7166.82:7664. 7 73:9937978 6:7;14.2

86



N

-.. H2NN F NC(0)Et 906. 61 205. 4, 205.1,187.5,177.2,172.7,168.1, 1
65. 0, 164. 9, 163. 3, 159. 5, 156. 5, 154. 6, 14

3.5,138.5,104.9,104.1,99.7,98.1,79.7,7
6.5,73.6,70.6,69.8,68.4,66.0,63.1,62.6,
41.3,40.4,38.9,31.7,31.2,30. 3,28.5, 24.

5,24.3,23.2,22.8,21.4,21.3,20.8,17.3,1 4.9,14.4, 12.8,8.9. 132 2N -Ne .r
.Et F NC(0) 906. 6 205 4 205.2,187.5,167.5,159.0,158.1,1 =~

54.6,154. 2, 263, 104 1,99.8,98] 1, 9. 8, MS Selected
797766768“]?770 @69836.,1 63 ' 13
L 10N T eapte 10 (Y e D O A (M+H): C (125 MHz, CDClLy)
3,62.6,41. 3|20 %0. 0,37.6,31. 8, 20| 9, 2 R 8’
9.6,28.5, 24,6, 24. 4. 23.3,21. 4, 20.9, 17. 4. 19. 0™4l4.12.7,8 9° 133 HON N
NC(0) Et 906 |205. 3,]R05 187, 5, 165. D, 164. 8,j163. 7,|1
58.1,154. 9, 153,6, 14@—&“ 40H 1| NS(QIMg 1909878 dB/A1.94. 5, 79. 7, 76. 6,
74.8,73.8,7(0.6,69.8,66.0. - 0,62, 5141 :
4,40. 4, 38.9,/31. 2, 29:&:? \ 4 .24. %, 2413, 2
4 s T Fl o© 833  [N/A
N. A s i
s
ol Ik
so | BTN N H ¢ 827 [WA
P
218.2,205.5,173.5,168.8,168.2,154 0,1
_45‘,"-0 50.3,142.9,137.1,123.6,110.0,103.1,79
HNTS 2 H o g174 |:478.9,76.8.759,74.8,73.0,70.4,69.4,6
St i P ' “ 16.1,62.8,61.4,50.9,47.1,46.2,40.2,39.3,
39.2,29.0,23.5,21.4,20.1,185,18.0,14.
6,14.2,12.6,12.1.
219.3,205.2,205.0,176.3,168.5,165.2,1
65.0,158.9,155.0,144.5,138.6,113.9,11
“ | 1.4,104.0,59.6,97.9,80.4,79.5,79.0,76.
Ax, N F 0 8355 1873.3,70.5,69.6,66.8,66.1,62.1,61.34
20| HNTW S " 161,411,4014,3919,395,28.8,25.2,25.1,
e 23.0,21.4,20.7,18.8,17.9,15.4,12.4,11,
3.
218.6,205.5.176.4,168.5,168.0,158.9,1
@ 55.0,144.6,138.6,314.0,111.4,103.0,78
) - .y o o g17.45 |-479.0.76.8,75.7,74.5,70.4,69.4,66.8,6
53 HaN N Y 6.2,62.6,61.2,50.9,47.0,46.2,40.3,39.4,
Nedf 39.2,20.0,23.6,21.4,20.0,18.5,18.0,14.
514.212.7,12.1. , _
278.6,205.5,175.2,168.3,168.0,159.2,1
2 54.3,141.7,138.6,114.7,112.8,103.2,79
g g " o g7 11 |4.79.0.76.8757,745,70.5,67.2,66.1,6
54 HNT N P N8 : 2.7,61.3,50.9,46.9,46.2,40.4,39.5,39.3,
Oy 28.5,23.6,21.5,20.0,18.5,17.9,14.5,14.
212.6,12.1.
217.6.205.6,168.1,160.7,157 4,153.4,1
_<° 7 46.3,137.6,133.1,128.2,126.5,122.1,10
A NN H o g1g  |27:79-378.9,76.876.7,75.8,75.3,70.3,
55 » 69.2,66.5,62.9,61.9,51.0,46.7,46.1,40.
N 5,39.4,39.2,20.9,29.6,23.4,21.3,20.1,1
8517.9,144,14.312.412.2
N~g
HaN—/
56 N’)\©W F 0 850 |A
' 207.8, 205.1, 204.9, 187.3, 157.3,
~ | 153.2, 150.2, 141.7, 140.0, 126.6,
X Ay 119.4, 105.8, 103.9, 101.3, 99.5, 97.9,
57 HaT VTR F | NCOEt | 888 1796 704,76.3,733,704,69.6,67.2.
65.8, 62.8, 62.4, 41.0, 40.2, 31.0, 28.1,
243,242, 229 212, 17.1, 147, 14.2.

87

Example Ar Y A M5 (MtH): nmfe Selected '3C (125 MHz, CDCI3) 5 131 7

NSF



3.2,21.4,21.3,20.8,17.4,14.9,14.4,12.7, 8.9 134 .... HZNN F NC(0)Et 889
N'A. 135 15-0--/ F NC(O0) Et-d5 910.5 205. 4, 205. 2, 187 7,177.1,165.0,164.8,1
62.5,159. 4,157.7,154.5,146.7,133.7,12 8.6
121.6,104.1,99.8,98.1,91.0,80.4,79 7, t 6.5,73.8,70.6,69.8,66.0,63.2,62.5,4
1. 3,40. 4, 39, 0,37.5, 28.4, 24.6, 24. 4, 23.2, 21.4,20.9,17.4,14.9,14.4,12. 6.
205.1, 204.9, 183.9, 169.3, 158.0, 154.3, 153.6, 149.5, 138.5, 118.3,

110. 1, 109.6, 103.8, 99.5, 97.8, 79.4, 76.3, 73.4, 72.0,.69.5, 65.8, 62.9,
62.3, 410 402 281 250 243 242 230 21.1, 20.7, 17.1, 14.7, 14.1, 12.4. \i;

H2 NNN 136 ST T -NN HZN Ff NC(P) M 891 ﬂ$7 s\ s. | Elelml NC( 0) -

i sopropyl 91¢,20n 11, 2049, 18D.9,| 16Q: 3, [IginP,| 154.'% 1dsaihiz/Coclft9. 6,
138. 5, 118. 2,*%%0. 1, 109.6, 10B.9,}99.5, 9%@9 )9 40. 0, 79.4, 876 3, 73.4; 720,
70.4, 69.6, 65.8, 162.9, 62.4,_ #1.1, 40.2, 1338, |37 2 28 1
= 2183, 3053, 167.6, 1573, 1524,
@l 1502, 142.0, 140.0, 126.9, 119.4,
105.5. 103.0, 101.3, 79.0, 78.7, 76.6,

58 M S H © 815 756, 74.1, 70.3, 695, 67.1, 65.8, 62.7,

' 61.1.50.7, 46.8, 45.9, 40.2, 39.3, 39.0,
28.2, 232, 21.2, 19.8, 18.3,17.7, 14.3.
505.6, 1844, 177.8, 67.5, 157.3,
y 153.0, 150.2, 141.8, 140.0, 1267,
\N

| : 119.4, 105.5, 102.8, 101.3, 79.1, 78.9,
N7y F | NC(OMe 856 |76.5,74.3, 70.2, 69.4, 67.1, 65.8, 62.9,
N 62.5, 50.5, 46.0, 40.2, 385, 28.2, 25.1,

235, 21.2,20.1,19.3,17.5, 14.8,13.8,

13.4, 12.6.

' 218.4,205.5,168.0,160.4,153.3,150.6,1
i ' 49.7,140.4,137.2,132.1,131.0,119.6,10
”2“‘<\N N H o g16  [30:79.2,79.076.8,75.8.74.6,73.6,704,

60 | P& : - 69.4,66.3,62.9,61.4,50.9,47.0,46.2,40.

5,39.4,39.2,29.1,23.5,21.4,20.0,18.5,1

7.9,14.5,14.2,12.6,12.1

59

61 N H o | 83 [NA

- 218.3,205.6,172.1 ,168.4,168.2,153.8,1
N_<°‘-N 50.0:146.2,136.9,135.5,122.4,102.9,79
Mol By : . 1.479.076.8,75.9,74.9,73.3,70.4,69 4,6
N H Q 817
62 2 _ 6.3,62.9,61.5,51.0,47.1,46.2,40.6,39.4,
30.3,29.4,23.5,21.4,20.1,18.5,18.0,14.
6,14.3,12.6,12.1.
[218.6,205.6,167.9,167.7,158.3,155.7,1
= _ 54.3,151.2,138.8,117.2,111.9,108.3,10
| - | 3.3,79.4.78.9,76.8,75.9,74.5,73.2,70.5,
X A H 0. 832 .
NN s}-; _ : 69.8,66.1,62.7,61.5,51.0,47 1,46.2,40.
N - ' _ 5,39.5,39.3,29.9,28.5,23.5,21.5,20.1,1
8.5,17.9,14.7,14.2.12.6,12.1.

. - , -
H,N—{' P :

o4 N *L F- 0 852 {N/A
P :

5051, 204.0, 167.2. 1612, 1585,

“3 1542, 1487, 144.2,138.2, 1281,
S, A N 1113.3, 110.1, 103.9, 99.5, 97.9, 79.4
- ' 1 i) 1 ] i)
65 HN™ N p F | NCOE 889 154 73.4,70.4,69.6, 658, 62.7, 62.3,
41.1,40.2, 34 6, 31.5,31.0,28.1,25.2,

24.3,22.9,22.6, 21.2, 20.6, 17.2, 14.7.
218.4, 205.3, 167.6, 161.2, 158.5,

“ ; 153.4, 148.9, 144.1, 138.3, 128.2,
s AN . 112.3, 110.2, 103.0, 79.0, 78.7, 76.3,
66 HAT N T L H o 816 1755 75.6, 740, 70.2, 69.5, 65.7, 65.6,
: 62.5 60.9. 50.5, 46.8, 45.9, 40.2, 39.2,

39.0,29.6,28.2,23.3,21.2,19.7, 18.2.
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24.3, 24.1, 23.0, 21.2, 20.9, 20.4, 19.7,

N St-1yi.

N 1-12t.

F NC(0)Et 850 N A
and in vivo studies were conducted on conpounds 5, 6,7 and 5 8,
which is an am no acid produg of either conpound 1 or conpound 3,

18. 5,

Prodrug Studies

17.0, 14.7,

to

14.3, 12.4. 138
In vitro
each of

see

the effectiveness of these amno acid derivatives to cleave at the am de
bond to liberate the free am no thiazole and am no pyridine of conpounds 1
and 3. The amino acid derivatives were rapidly cleaved to the active free

am no 5 conpounds in human,

rat and nouse bl ood plasma and human i ntesti nal

tissue. Thefamino pcrd derivatijveswere cleawmed [ n humanskkosd very
efficientlyfwith al short half ite than 'm,fg'* ther reagq 88 miDes@,) bl ood. An
in vivo phagmacdkipetic study in rats al sol-contilrmed the r:%pld cl eavage of
the amino ag¢id to provide the ¢orresponding &ifinio t L. In
addition, 10 i ncuba,;zl,%h [ éuci he ami nopeptidase conpletely cleaved the
am no acid Wthin pne i S (dat & RobEshpwayr. [N/A Experi nent al
procedures and results ar &y rized in the Tabjes 7- 11 below. In viJtro
experi nment alprote m T restine bB i ncubati ons Conpound 5
(112M was ijncubat e'éi“\?&“ man jntestine S9.gndjman Iiver S9 (2 ny
protein/nL) |in%ot Assi um ate buf er 8 nM pH 7.2) containing|MCl2
(5 M) in the press : (2+)—at—BFIC—React+on—was—startedHy t he
addi ti on of [conpoupd 5 nd wag stop defjped tine points (0, {5, .
10, 20 15, 20, 25, 30, <and 60 § H&@ﬁ bylécflerrc')\l\l/‘lpng one ali quot fromthe
i ncubat i on rAxturel-{-0- 1/.er pet uquum, anf—addt-hg—+t—to 3=fold—votung of
stop reagent} (ice-gol d/@}e‘tlgm tiril¢, 0.3 nL). Precipitated protein wag
removed by dentgif lgati 8n r dg | cvHPyand 857anfVpar ent conpound 1
concentratigns in fhe supe?%.t gnt yere analyzed py LC/ M5/ MS. 25 Human,| rat
and nouse blleod i..uuuau ons—— COTTPOUTIOE 5, 0] 217.9 80614, 369,32 107 W) 150& T €
i ncubated wijth fregh | ogd (¢onductefl in dJ 44 0&1{&)49&1385&1@5 noyse
bl ood. React ilon was %fmj%‘ tthg 30 agdi t | ogamof |1 EP 865
st opped at pr'e&bfl 1¢,q,t’i'rre ts (0, 5, 1p, 15, i 21 gs) by
renovi ng ong aliqupt fromt he ifncubati on n xture 2{1933{1312 agjfanpn? B. land
adding it tqQq 3-forg v T qtopireagent| (I ce- Eol d acetonitrile, 0.3 nl).
. Preci pitated proteln m drby ceotrifugstipwa Prodrug conpound 5-8
and parent gonpoungd yor 3 entnations {n the|lsupernatant were anallyzed
by LC M5/ MS.| Ar-10 -0 HO ettt,\ AAN .. . 0 (Ill) S5Table 7:
Cl eavage of |am no 3.CI m iy |bl ogd i hcyhat hgns Conpounds Formul @ |1 |
Ar In vitro |{Bl dbd ti %rerraining after 60 min Mce Rat Human 5 o
No HA Tftil ' "205.0, 2048, 183.9, 156.4, 153.9,
153.2, 147.5, 138.4, 134.5, 1337, os
. 7.107.7, 103.8,79.4, 76.5,
74 F [ NC(OMe | 885 ;3.14,2’7(1);12 606, 657, 471, 415,410,
40.2, 30.5, 28.2, 28.1, 25.0, 24.3, 22.9,
121.1,20.7,17.1, 147, 14.0, 123,
205.1, 204.8, 187.3, 176.9, 164.7,
158 4, 158.0, 154.0, 1533, 147.6,
“ 138.5, 134.6, 133.7, 121.2, 1108,
HNT N = F | NC(O)Et 899 |[107.7,103.9, 995, 97.9, 80.1, 79.4,
& = P | 76.5, 76.3, 73.5, 70.4, 69.6, 65.8, 63.0,
N 62.3,41.1, 40.9, 40.2, 38.8, 31.6,29.7,
282,243
205.0, 204 8, 176.6, 164.7, 164.5,
158.4, 158.0, 154.0, 153.3, 147.8,
138.5, 134.5,133.7, 121.2, 1108,
F | NCO- 013 [107.7.103.9, 995, 97.9, 80.0, 79.4,
76 propyl 76.5, 76.3, 73.5, 70.4, 19.6, 65.8, 63.0,
62.3,41.1,40.2,39.9, 38.8,29.7,28.2,
24.3,24.1
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1 9.0 %23.7%12.9%6 o0 -nCiLd-es HN 5.6%9.3%8.3%7 01S . fi2N IliiH
27.5%38.7%23.5%8 )..... ".1\ 8.6%8.7%12.0% 10 After oral (po and IV
adm nstration of conpound 5 or 6 to rat, it was rapidly converted to he
parent ami no derviative (Conpound 1). Table 8: Rat PI< paraneters of anino
acid prodrug after 1V/PO adm nistrations of Conpound 5 or Conpound 6 Dose
Dose ConpoundCraxTmaxVdd t1/2AUC ng/kg Route (jig/m) (hr) (Likp)

(Li hnkg) (hr) (jxghr/m).. (% 101V 6 0.31 0.08 13.3.47.3 0.2 0.21

MS Selected
Example Ar y [ A (MaH): 3¢ (125 MHz, CDCly)
' mfe 5

NC(O)-

‘cyclopro-pyt m N/A

77

78 F | NCOMe | 874 [N/A

205.1.004.9,187.3,164.8,164.7,156 4,1
53.8,151.0,147.8,138.8,129.4,128.4,11
0.7,104.0,99.6,97.9,97.1,79.4,76.3,73.
'4,73.2,70.4,69.6,65.9,62.9,62.5,41.2,4
0.2,38.8,31.0,29.7,28.2,24.3,24.1,23.0,
21.2206,171,14.7,14.2,12.58.7
205.4 205.1,190.3,158.7,158.3,154 3,1 |
53.6,147.8,138.7,134.8,134.0,121.4,11
NG(O) . 1.0,108.0,104.2,99.8,98.2,80.3,79.7,76
sopropyl | 913 7.76.6,73.8,70.6,60.9,66.1,63.2,62.6,4
: 1.4,40.5,39.2,37.5,28.4,24 5,24.4,23.2,
21.521.3,20.0,18.8,17.3,14.9,14.6,14.
4127
205.1.204.0,193.9,164.6,155.7,153.4,1
= 39.6,134.5,129.1,127.7,117.5,103.9,99
”2"'4;1' ‘ 597.9,96.179.4,76.3,75.5,73.4,70.4,6

81 \©\i F | NCOMe | 87335 97 658,63.0,62.4,41.0,40.2,38.8,26.2,
¥y
P
N

£0-

25.1,24.4,24.2,22.9,21.2,20.8,17.1,14.
18,14.1,12.4. ‘
205.3,205.1,184.2,165.0,164.8,156.6,1
54.5,154.3,138.7,135.7,128.0,125.4,12
2.3,104.1,97.3,79.7,76.5,73.7,70.6,69.
8,66.0,63.2,62.5,41.3,40.5,39.0,37.5,2
8.4,25.3,24.6,24.423.2,21.4,21.0,17.4,
115.0,14.3,12.8.
. 205.3, 205.1, 187.6, 164.8, 165.0,
’<=\ ' 156.0, 153.7, 139.8, 134.7, 129.3,
HANTY N H | NCOE gg7 | 127.9.117.8,104.1,99.8,99.1, 96.4,
83 \©\?‘ ) 79.8,76.8, 75.7, 73.6, 70.8, 69.7, 66.1,
63.2,62.7, 537, 51.0, 41.3,405, 31.3,
28.7,24.6,24.4,232, 214,209,174
_ 205.9,184.8,178.0,167.8,162.5,160.5,1
‘ﬁ 56.2,153.7,141.3,141.2,131.7,128.0,12
HzN \N’N

_ i 1.5,121.4,112.6,112.5,105.4,105.2,103
84 \@\f H NC(O)Ve 873 1.0,97.0,79.3,76.7.75.6,74.770569.76
F

%2 F | NCOMe | 874

6.1,63.1,62.8,50.8,46.2,40.4,38.8,37.3,
285,25.4,23.8,21.5,20.3,19.6,17 8,15.
1,
_ 205.4,505.1,184.2,165.1,164.9,162.5,1
ey 60.5,156.2,153.9,141.2,131.5,128.0,12
N 1.3.112.6,105.4,105.2,104.2,99.7,98.1,
85 \Q\i F | NC(OMe | 89141 1974 796.76.5,73.6,70.7,69.9,66.0,63.
1,62.6,41.3,40.5,39.0,28.4,25.3,24.7,2
F 45,23.2,215,21.0,17.4,150,14.3,12.6.
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Conversion to 1 5.97 0.08 2.35 0.41 3.98 24.4 6 None detected in plasm
via oral route- Al cleaved to parent 10 PO Conversion to 1 1.35 3.0
3.34 8.21 33.6 No prodrug was detected in the plasm when conpound 5 or 6
given orally. Al were converted to the parent conpound 1. 5Bi ol ogi cal
Activity Representati ve conpounds of the invention showed i nproved

M Cs (m ni mum i nhibition concentration) and/ or pharnacodynam c properties
over conpounds disclosed in U S. Patent No. 6,878,691. In particular, the
~conpounds of the invention have inproved activities against 10 nethecillin
resi stant Straphytopoctus aureu§ (VRSA) andf omsHget nophi | sgedteaf | uenzae

i sol ates. Traditiophal rolide @ntibipticsgahe [not aed gaampdfionpt
resi stant MR Aam':l—i)weverajfhe unijquetl f eat ur els (o F tthe bi aryl |de chai ns| of

the inventign provjded inproved activities| aJai nst_this hi ohl y rpqn st ant
MRSA i ncl udifng conktitutively fesi $tant isl ates}’ 1%2145%4}%]3%  de
chains inprgve act|vit Sagai st H infl ultenzae |2§ % &s 2k 31»9%7@ S0 a
weakness of |rnacr ol f¥e ah4 i ofi gs INﬁ(Oérqd i g2 CleBpPauTIh 706 ke EABOPHET, 4
provi ded i npro¥®d | n vivon racol offPEBl Data sjuchuassoant men028EL65%4 dn
nodel s and ghar macpki netic properties partjcul ar Iﬁ?ﬁfﬁ”ﬁ?ﬁ?ﬁﬁ%sﬁﬁﬁb under
t he curve) - iln—degst—20—TFables—F—-ant—16—betpwsh 5 of
t he present |i nvent|ons and Tablle 11 shows pi crobfea)buglaﬁa-ie1dma‘>4f4038&1el at ed
conpounds off US 6, 3,];3.@,&[ r ref efengey. Fpr_si npl7iteda S orazg, %”eﬂ%’éts data
agai nst eitHer ¢MRSA or "H‘@ eﬁzqhe.sdpaﬁha | 0202, é‘lgg' @ﬁiﬁiﬁg RSy

24

Table 9 H. i|nfl uenza Conpotn A' 339294924y gl gg@@zgg g@fgmz@olrd Ar
Y A 33929 49247 18.8,17.3,15.0,14.6,12.7

=

88 H | NCOMe | 889 [N/A

HzN"D

=2

a9 - F | NC(OMe | 9075 [NA.

' : 205.9,190.7,178.3,167.7,155.9,153.6,1
D : 39.7,135.0,129.3,128.0,117.7,103.1,96
H,N H NC{O)- 883 .3,79.3,79.1,76.8,75.8,75.8,74.5,70.5,6
90 @Y ' isopropyl 9.7,66.1,63.1,62.9,50.7,46.3,40.5,39.0,
: 37.4,28.5,23.8,21.5,210.2,19.8,19.3,18 |

.8,17.8,15.3,14.1,13.7,12.9,
205.4,205.2,176.9,165.0,164.8,155.9,1

53.8,139.8,134.8,129.2,127.9,117.8,10

NC(O)- 901 4.2,96.4,80.2,79.8,76.6,75.7,73.6,70.7,

th1’<\l

91 69.9,86.1,63.2,62.7,41.4,40.5,39.2,37.
5,28.4,24,6,24.4,23.2,21.521.2,20.7,2
0.0,18.8,17.3,15.0,14.512.7.
205.4,205.1,187.6,177.2,165.0,164.8,1
56.8,154.5,154.3,138.6,135.7,128.1,12

5.6,122.4,103.9,89.7,98.1,97 .3,80.3,79
0 HzN \CI F | NC{O)Et 888 |.6,76.5,76.4,73.7,70.5,69.4,66.0,63.1,6

isopropyt

z 2.6,41.3,40.1,39.0,37.5,31.3,29.9,28.9,
25,6,25.4,23.2,21.4,20.9,17.4,15.0,14.
41
' NC(O)- :
\
93 HZN F cyclopro- 889 N/A
py!
NC(O)-
’ I\ F cyclopro- 900 {N/A
94 =z s .

91



2 1.1-0-11 142NN' NHO 2 1 4 HNC(O)Me 4 4 12 2N F NC(0)Me 4.00 2.00
13 iN -\N H2N H NC(0) Me 2.00 4.00 1 4 Nafal NI ../ HO 4.00 2.00 15 o- 1
\l N..,"” HO 4.00 2.00 16 142M N...-- HO 2.00 2.00 '

Example

Ar

Al

MS
(M+H):

Selected
3¢ (125 MHz, CDCly)
8

95

NC(O)Me

8N

205.4,205.2,184.2,165.1,165.6,154.0,1
53.9,151.9,136.4,132.4,132.3,127.8,12
4.4116.4,116.2,104.2,99.7,98.1,96.6,7
19.7,75.0,73.7,70.7,69.9,66.0,63.2,6 4,4
1.3,40.5,28.4,25.3,24.6,24.5,21.4,17 4,
15.0,14.3,12.7,

96-

. NC{O)Me

900

205.4, 184.2, 165.0, 154.3, 138.7,
135.4, 125.9, 1254, 1262, 1223,
113.2,110.9, 104.1,99.8, 79.7, 73.7,
70.7, 69.9, 66.0, 62.5, 41.3, 40.5, 38.0,
28.4,28.1,25.3,24.6,24.4,232, 214,
21.0, 17.4, 15.0, 14.3, 13.8, 12.6,

97

NC(O)Me

891.55

205.3,205.1,184.1,176.9,170.6,165.0,1
64.8,158.2,154.3,149.8,143.0,138.8,13
8.6,136.4,109.9,104.1,99.6,98.0,79.7,7
6.5,73.5,70.6,69.72,69.67,68.5,65.9,63
0,62.5,54.0,41.2,40.3,38.9,31.9,29.8,2
9.4,28.4,25.2,24.524.4231,21.4,21.2,
20.9,17.3,14.94,14,92,14.212.7

98-

NC{O)-
isepropyl

S0t

205.9, 190.7, 178.3, 171.4, 167.6,
'162.5, 160.5, 156.2, 153.8, 113.6,
128.0, 112.5, 105.4,105.2, 97.0, 79.3,
76.8, 74.5, 70.4, 69.6, 69.3, 66.3, 83.1,
62.7, 60.6, 50.7, 40.5,37.4, 20.9, 29.2,
23.8,214,21.3,202,19.8,19.3, 188,
17.8

99

NC(O)Me

203

'205.3, 205.0, 184.3, 171.4, 158.3,
1559, 153.4, 141.0, 128.1, 108.8,
103.9, 101.3, 964, 79.7, 73,6, 71.2,
70.5, 69.6, 69.2, 62.7, 60.6, 55.8, 41.2,
40.5, 41.2,40.5, 253, 23.2, 21.4,21.3,
21.0,17.3,15.0,14.4, 12.5.

100

NC{O)-
isopropyi

914

205.4,205.1,190.2,177.0,166.6,165.0,1
64.8,158.9,155.4,154.5,150.8,138.8,13
0.9,110.8,108.7,104.0,99.8,98.2,80.3,7
9.7,76.8,76.7,76.6,76.5,73.7,70.6,69.6,
66.2,63.3,62.6,41.3,40.5,39.2,37.5,29.
9,28.8,24.6,24.4,23.2,21.4,21.3,20.71

9.9,18.9,

101

NG(O)Me

891

205.1,204.9,184.0,176.8,164.8,164.6,1
62.4,159.2,157.3,154.2,146.5,133.5,12
8.4,121.4,103.9,99.5,97.9,90.9, 79.4,

76.6,76.3,73.5,70.4,69.6,67.1,65.8,62.
9,62.3,41.0,40.2,29.7,28.2,251,24 3,2
4.2,23.0,21.2207,17.1,14.7,14.6,12.4

102

NC{O)Me

B86

205.6,184.3,176.9,165.0,163.5,162.7,1
59.5,156.2,154.2,148.4,136.2,132.9,12
1.5,104.0,103.9,98.9,80.3,79.8,76.6,73

1.7,70.5,69.6,66.1,63.2,62.6,41.2,40.5,3

8.9,37.5,28.9,25.3,24.7,24.6,23.3,21 4,
21.0,17.4,15.1,14.3,12.7.

103

NC{O)Me

886

205.3,205.1,184.1,177.0,165.0,164.8,1
58.3,154.7,152.8,152.5,150.3,142.5,14

2.3,138.8,112.0,109.7,104.1,29.7,98.1,

92




17 H2/4' );---s N, 0 2.00 1.00 18 HN N ../ H NC(O)Me 4.00 2.00 19 N ..
NH2 N F-1 NC(O)Me 4.00 2.00 20 H2N H 0 4.00 2.00 21 N... NH2 N H 0 2.00

4. 00 H. influenzae Conpound Ar Y A" 33929 49247 22 / \/ | -Ns
_ MS - Se!'ected
Example Ar Y | A (M+H): | _"3c (125 MHz, CDCly)
' mle | &

78.7.76.5,75.0,73.7,70.6,69.8,66.0,63.
0,62.5,41.3,40.4,38.9,29.5,28.4,25 3,2
45,24.423.2,21.4,20.9,17.4,14.9,14.3,
126,

93



up H NC(0)Me 2.00 2.00 23 ---

25 NH2 ? N 1110 F NC(0) Me
2.00 2.00 28 fi----- N N

40040026
.S.b '

HZNN F NH 4.00 2.00 14

Example

MS

mfe

(M+H):

Selected
3¢ (125 MHz, CDCl,)
5

104

F | NG(O)Me

891

205.2,205.0,184.0,167.8,167.7,164.8,1

64.6,156.7,153.9,148.3,147.0,133.5,12

9.3,121.5,103.9,103.6,99.5,97.9,80.1,7
9.7,79.5,76.6,76.5,73.5,70.4,70.3,69.5,
65.8,62.9,62.3,41.0,40.2,38.7,28.1,25.
1,24.4,24.2,23.0,21.2,20.8,17.1,17.0,1

4.8,14.0,12.4

i |
105 "‘N)"O\i F
HN

NC(O)Me

885

205.2,184.2,177.0,165.0,164 6,163.2,1
56.6,153.7,140.1,137.6,128.2,127.9,10

-3.6,98.9,79.7,76.5,76.0,73.6,70.5,69.6,

66.2,63.2,62.6,41.2,40.5,39.0,28.9,25.
3,24.7,24.5,23.2,21.4,21.0,17.4,15.0,1
4.3,12.6.

106 =

" NC(O)Me

B9¥

205.3,205.1,184.2,176.9,168.6,165.0,1

64.8,158.5,155.0,148.1,141.2,139.2,13

8.6,110.1,107.7,104.1,99.7,98.1,80.3,7
9.7,76.5,73.7,73.3,70.6,69.8,66.0,63.1,

62.5,41.3,40.4,38.9,37.5,29.9,28 4,25,

32462442322142122091731
4.9,14.3,

. N
w7 | HZN’L\N)—Q‘]’ F

| NC(O)Me

892

206.9,206.7,184.3,183.8,176.6,166.9,1
65.2,165.0,157.4,153.5,135.4,128.9,12
3.1,104.1,99.3,97.7,80.0,79.5,76.3,76.
1,73.4,70.4,69.7,65.8,62.7,62.3,40.94

0.2,38.7,37.2,29.7,28.1,25.0,24.9,24.7,
21.1,20.9,20.7,17.2,15.0,14.1,12.7

108

H | NC©OWMe

873

207.8,205.5,184.5,177.6,167 5,162.4 1

59.3,157.3,153.9,146.5,133.4,128.3,12

1.6,102.7,90.8,

79.0,76.4,76.2,74.7,70.2,69.5,65.8,62.
7.50.5,45.9,40.2,38.5,28.2,25.1,23.52
1.2,20.0,19.3,17.5,14.9,13.8,13.3,12.5

109 _HZN"["

NC(O)- .
isopropyi

919

205.1,204.9,190.0,164.7,164.5,162.4,1

59.3,154.3,146,5,133.4,128.3,

121.3,103,9,99.5,97.9,90.9,80.1,76.3.7
6.2,73.5,70.4,69.2,65.8,62.9,62.3,41.1,
40.2,38.9,37.3,29.7,28.1,24.3,24.1,23.
0,21.2,20.9,204,19.7,18.5,17.1,14.6,1
4.3,12.4

110 =N

NC(O)Et

205

205.3,205.0,187.6, 1772168816491
64.8,158.4,155.1,149.2,141.2,139.2,13

8.5,110.1,107.7,103.8,99.8,98.2,80.37
9.7,76.6,73.7,73.5,70.5,69.5,66.3,63.1,
62.5,41.3,40.5,38.9,37.5,31.3,29.9,29.
0,24.5,24.3,23.2,21.3,20.8,17.3,14.9,1
45127,

HoN

38! y

NC{O)-
isopropyl

919

205.3,205.1,180.3,176. 9 168.8,164.9,1
6481584155 1,149.1,141.2,139.2,13
8.5,110.1,107.7,103.9,99.8,98.2,80.3,7
9.7,76.8,76.6,73.7,73.4,70.5,69.5,66.3,
53.1,62.6,41.4,40.5,39.1,37.5,29.9,28.

9,24.5,24.3,23.2,21.4,21.1,20.7,20.0,1

8.7,17.3,14.9,14.6,12.7.
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112N [P 0 4.00 4.00
ii2N* E 0 4.00 4.00 27 NI ...
.* H2N F NC(0)Me 2.00 2.00 29 n2N >z-zu
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NN... I ..N* F NC(O)Me 4.00 2.00 30 ..." H2N F NC(0)Me 4.00 2.00 31 u2N
HA F NC(O)Me 4 2 32 i\ /6 N2Ni NNHO 2 2 33\ / H2NI/N' F 0 4 2 FL
i nfl uenzae Conpound Ar V A" 33929 49247 34 H2N H '

MSs Selected
Example | Ar Y A (M+H): 3¢ (125 MHz, CDCIy)
m/e &

205.3.205.1,188.1.1 78.2,1 68.8,164.9.1
64.8,158.4,155.1,149.1,141.2,138.213

73 ~ NC(O)- 8.5,110.1,107.7,103.9,99.8,98.2,95.2,8
e | s )ﬁ% F | cyclopro- | 917 [0.379.7,76.8,76.6,73.7,73.4,70.5,69.6,
R T N py! 66.2,63.1,62.5,41.4,40.9,40 5,38.8,37.

6,20.5,20.0,24 5,24,3,23.2,21.3,21.2,2
0.8,17.4,16.6,14.9,14.5,12.7,10.0,9.8.
205.6,205.4,187.6,177.1,165.0,164.8,1
63.4,162.8,159.6,156.3,154.2,149.4,13
/Q' = - 8:2,132.7,121.4,108.9,103.8,99.7,98.1,
= » F NC(O)Et 801" [80.3,79.8,76.8,76.6,73.7,70.5,69.5,66.
o W , 2,63.2,62.6,54.0,41.3,40.5,39.0,37.5,3
1.3,29.5,28.8,24.7,24.5,23.3,21.4,20.9,
17.3,15.0,14.4,12.7,8.9 '
205.7,205.4,190.3,176.9,165.0,164.8,1
B ¢ 63.4,162.8,159.6,156.2,154.3,149.4,13
7N NC(O)- 6.2,132.7,121.4,104.0,103.8,99.7,98.1,
o \'/. F | isopropyl 915 180.3,70.8,76.8,76.6,73.7,70.5,69.7,66.
W § 2,63.2,62.6,41.3,40.5,36.1,37.5,29.5,2
8.8,24.6,24.4,23.3,21.4,21.2,20.7,20.2,
18.7,17.3,14.9,14.5,12.7

s | HA SN Q | F | nNcoEt | o922 |wA
- N—< \>—$ NC(0)-
116 HzN" N 1 F “isopropyl 936 .N/A

205.3,205.1,187.5,170.6,158.2,154 4,1
49.9,143.0,138.7,136.5,110.0,109.9,10
‘ S, 3.9,99.7,98.1,79.7,76.5,73.6,70.5,69.5,
17 = \_17)" F o NCOE | 905 166 566.2,63.1,62.6,60.641.3405,39.
0,31.2,20.0,24.5,24.3,23.2,21.4,21.32
0.8,17.3,14.9,14.4,12.8.8.9
189.9, 158.3, 153.9, 144.3,
139.0,138.4, 137.3, 112.5, 110.1,
7 \OEL NC(O)- 103.8, 103.6, 99.2, 79.4, 76.3, 734,
i18 =S¢ | F | opropyt | 998 |703.695,69.4.683,66.0,628, 624,
N, _ 53.8,41.1, 402, 87.2, 36.6, 31.7, 2.2,
. 28.4,24.7, 230, 21.1, 204, 19.7, 1835,
17.1,17.0,14.7, 14.3,12.4,
205.8,168.0,178.2,167.7,162.7,159.7,1
57.5,154.2,146.7,133.6,128.5,121.8,10

113

114

= 2.8,91.1,79.3,79.2,76.7.76,5,74.9,70.4,
119 HZNIN’ \_ /¥ H | NCOR ) 87 149 5.66.2,63.0,50.7.46.1,40.5,38.8.31.

3,28.8,23.8,21.4,20.3,19.4,17.7,15.2,1
14.3,14.1,135,12.8.8.8
505.3,205.1,187.6,177.2,166.0,165.0,1
64.8,157.1,153.8,139.7,133.2,128.4,12
. [ 6.1,104.0,99.8,96.1,80.6,80.2,79.7,76.
o | F | NC(O)Et 905 |6,75.8,73.7,70.6,69.7,66.2,63.2,62.7.4

3 1.3,40.4,39.0,37.5,31.3,29.9,28.8,24.6,
24.4,232,21.4,209,17.4,15.0,145,12.
6,

25



02235s--NH NA)-0_1\ NHO 2 236" HNNHO 2 2 37

NC(O)Me 2 4 38 ,NO H2N, SOF 0 2 4
33929 49247 39 AN NH O 1

142NN /

H influenzae Cbr_rpound Ar

Y A

Example

Ar

Al

Ms
(M+H):

Selected
3¢ (125 MHz, CDCly)
3

121

NC(O)Et

887

205.8,188.0,178.4,167.7,166.0,157.1,1
53.7,139.9,133.2,128.5,126.1,103.0,90
.6,79.4,79.1,76.8,75.6,74.6,70.5,69.6,6
6.1,63:1,62.9,50.7,46.2,40.5,38.8,37 3,
31.3,29.9,28.7,23.8,21.4,20.4,19.4,17.
8,15.2,14.1,13.7,12.9,8.9.

. NC{O)Et

904.62

205.3,205.1,187.6,177.1,167.6,165.0,1
64.8,153.6,151.3,137.4,134.4,128.3,12
6.1,103.9,102.9,99.8,98.1,80.2,79.9,79
.7,76.5,76.0,736,70.5,69.6,66.1,63.2,6

-12.7,41.3,40.5,39.0,37.5,31.3,29.9,28.9,

24.6,24.4,23.1,21.4,20.9,17.3,15.0,14.
5, 12.6, 9.0.

123

NC(O)Et

906

[NFA

124

-NC{O)OMe

890.5

205.4, 185.8, 163.5, 156.6, 154.6,
154.1,138.8, 135.7, 128.0, 12565,
122.4, 104.1, 97.3, 73.9, 70.6, 68.9,
66.1, 62,6, 53.2,41.4, 40.5,38.7, 28.5,
23.2,214,17.3, 149,141, 126

125

NC(O)Et

905

205.5,205.2,187.6,168.3,165.0,164.8,1
156.9,154.1,148.5,147.2,133.7,129.6,12
1.7,104.1,103.6,99.7,98.1,79.7,76.6,76
.5,73.7,70.6,69.8,66.1,63.1,62.6,41.3,4

0.4,39.0,31.2,28.5,24.6,24.4,23.2,21 4,
20.9,17.3,14.9,14.4,12.6,8.9

126

" NC({O)Me

875

205.1,204.9, 1839, 164.8, 164.6,
160.7, 158.4, 153.8, 138.3, 137.3,

1125, 110.1, 103.9, 99.5, 97.8, 79 .4,

78.3, 73.5, 70.4, 69.6, 68.3, 65.8, 62.8,
62.3, 41.0, 40.2, 38,7, 29.6, 28.1, 25.0,
24.3,241,229,21.2, 207,171, 14.7,
14.0, 12 4.

NC(O)Et

905.6

N/A.

NC(O)Et

905.6

N/A.

129

NC{O)Et

906.6

205.5,205.2,187.6,183.9,169.2,165.1,1
65.0,154.4,150.4,149.3,136.5,134.4,12
2.7,104.2,99.7,98.1,80.3,79.7,76.8,76.
6,73.7,73.3,70.7,69.9,66.1,63.1,62.6 4
1.3,40.5,39.0,31.3,28.9,28.4,24.6,24.4,
23.2,21.5,20.9,17.415.0,14.4,12.7,8.9.

130

NC(O)-
isopropyt

$20.4

N/A.

96



1 40 H2NN H NC(O)Me 2 2 41 \\ NHO 2 1 42 N-O 142N1 Nso, HO 2 43
No HA(/ F 0 22 44 N-s 112N1 NH 0 2 45 11/41, HF1-- N4-4 HO 2 1 46
ti-Cn Nl 1...-0 02N H O 2 ' |

. 7 Ms Selected
| Example Ar Y | A (M+H): 3¢ (125 MHz, CDCLy)
m/e &

205.4,205.1,187.5,177.2,172.7,168.1,1
) 65.0,164.9,163.3,159.5,156.5,154.6,14
“ IN 3.5,138.5,104.9,104.1,99.7,98.1,79.7,7
131 HoN \NJ\‘/ F NC({O}Et 906.61 |6.5,73.6,70.6,69.8,68.4,66.0,63.1,62.6,
? \ § 41.3,40.4,38.9,31.7,31.2,30.3,28.5,24.
5,24.3,23.2,22.8,21.4,21.3,20.8,17.3,1
4.914.4,12.8,8.9.
205.4,205.2,187.5,167.5,1569.0,158.1,1
54.6,154.2,126.3,104.1,99.8,98.1,81.8,

HNTN A 79.7,76.6,76.3,73.7,70.6,69.8,66.1,63.
132 i} | F | NCOE | 9088 13656,41.340.4,20.0,37.631.329.9,2
N 9.6,28.5,24.6,24.4,23.3,21.4,20.9,17.4,
15.0,14.4,12.7,8.9.
205.3,205.1,187.5,165.0,164.8,163.7,1
s ' 58.1,154.9,153.6,145.6,142.9,140.1,10
HzN“C N - 4.1,99.8,98.1,94.5,79.7,76.6,
s | N"\E ‘L F | NCOEt 906 |74.8.73.8,70.6,69.8,66.0,63.0,62.5,41.
Y 4,40.4,38.9,31.2,29.9,28.4,24.5,24.3.2
3.2,21.4,21.3,20.8,17.4,14.9,14.4,12.7,
8.9 .
— _

138 | W7 N ‘Cfs__g F | NC©OEt | 889 {NA.

205.4.205.2,187.7,177.1,165.0,164.8,1
62.5.159.4,157.7,154.5,146.7,133.7,12

2 Was 8.6,121.6,104.1,99.8,96.1,91.0,80.4,79
- 2 _ \ y s , ) K .
135 qu’[r}_Q_‘ F | NC{O)ERds | 9105 | 775 573.8,70.6,69.8,66.0,63.2.62.5,4
- ' 1.3,40.4,39.0,37.5,28.4,24.6,24.4,23.2,
21.4,20917.4,14.9,14.4,126.

205.1,204.9, 183.9, 169.3, 158.0,

aVe | 154.3, 153.6, 149.5, 138.5, 118.3,

: " 4 110.1, 109.6, 103.8, 99.5, 97.8, 79.4,

136 Q{Njﬁf F{ NCIOMe 1 881 1763 734,720,695, 65.8, 629, 623,
HzN ’

41.0,40.2, 281,250, 24.3, 24.2, 230, |
21.1,20.7,17.1,14.7, 14.1,12.4.
205.1, 204.9, 189.9, 169.3, 157.9,
s 154.4, 153.7, 149.6, 1385, 118.2,
FNCT NG(O) 110.1, 102.6, 103.9, 99.5, 97.9, 80.0,
137 = ¥ F ol copropyl | 919 |794.763.734,720,704,69.6, 658,
HoN - 62.9,62.4, 41.1,402, 38.9, 37.2, 28.1,

24.3, 24.1, 230, 21.2, 20.9, 20.4, 19.7,
18.5,17.0,14.7,14.3, 12.4.

N
7\
138 ’(Q'}-«n}\ F | ncwoE: | ss0 |

HaN
b

Prodrug Studies

in vitro and in vivo studies were conducted on compounds 5, 8, 7 and

5 8, each of which is an amino acid produg of either compound 1 or compound

97



2 47 NH2 1 N.:.Nrd4lP HNC(O)Me 2 - 413 s-N H NC(O)Me 2 -
H2N? t F 0 2 2 50 2NN H 2 2 51 NO H2NN- N...." HO 2 2 H.
i nfl uenza& Conpound Ar Y

10

15

20

25

30

3, to see the effectiveness of these amino acid derivatives to cleave at the
amide bond to liberate the free amino thiazole and amino pyridine of
compounds 1 and 3.
The amino acid derivatives were rapidly cleaved to the active free amino
compounds in human, rat and mouse blood plasma and human intestinal
tissue. The amino acid derivatives were cleaved in human blood very .
efficiently with a shorter half life than in either rat or mouse blood. An in vivo
pharmacokinetic study in rats also cbnfirmed the rapid cleavage of the amino
acid to provide the corresponding amino thiazole, compound 1. In addition,
incubation with leucine aminopeptidase completely cleaved the amino acid
within one minutes (data not shown).

Experimental procedures and results are summarized in the Tables 7-
11 below.
In vitro experimental procedures
Human intestine S9 incubations

Compound 5 (1uM) was incubated with human intestine 9 and human liver
S9 (2 mg protein/mL) in potassium phosphate buffer (100 mM, pH 7.2) containing
MgCl, (5 mM) in the presence of NADPH (2 mM) at 37+1°C. Reaction was started
by the addition of compound 5, and was stopped at predefined time points (0, 5, 10,
15, 20, 25, 30, 45 and 60 minutes) by removing onc aliquot from the incubation
mixture (0.1 mL per aliquot) and adding it to 3-fold volume of stop reagent (ice-cold
acetonitrile, 0.3 mL). Precipitated protein was removed by centrifugation. Prodrug
compound 5 and parent compound 1 concentrations n the supernatant were
analyzed by LC/MS/MS.

Human, rat and mouse blood incubations

Compounds 5, 6, 7 and 8 (2 pM) were incubated with fresh human blood
(conducted in duplicate), rat and mousc blood. Reaction was started by the
addition of compound 5, and was stopped at predefined time points (0, 5, 10, 15, 30,
45 and 60 minutes) by removing one aliquot from the incubation rmxture (0.1 mL
per aliquot) and adding it to 3-fold volume of stop reagent (icc-cbld acetonitrile, .3

mL). Precipitated protein was removed by centrifugation. Prodrug compound 5-8

98
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A 33929 49247 52 HNN1 \ NeNn F 0O 1 2 53 HZNM H O 54 0-- H2NN
ggoI]HZN_4 1HO2 56 - I-4NNINF 0 2 2 57 -.. 1120 F NC(O) Et 4
02

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

LC/MS/MS.

Qi)

5 Table 7: Cleavage of amino acid predrugs in blood incubations
Compounds Formua lll —In vitro Biood incubations
Ar % remaining after 60 min
' Mice Rat .__Human

5 : %u—(/‘ 7 9.0% 23.7% 12.9 %
S LU R Tl Po SR
b i >
N

[+
6 M 55
W e 5.6% 9.3% 8.3%

N H N [ £

: N

7 )_JLN,Q}(;‘ EL/ 27.5% 38.7% 23.5%
H

CHANT
o ) 3 :
8 m =% | 8.6% 8.7% 12.0%
HN"y N N ‘

After oral (po) and IV adminstration of compound 5 or 6 to rat, it was rapidly
converted to the parent amino derviative (Compound 1).
10 .
Table 8: Rat PK parameters of amino acid prodrug after IV/PO
administrations of Compound 5 or Compound 6

.......................................................................................................................

i Dose Dose “Compoun | Cpax . Tmax : Va = Cl
: mgfkg Route ~ d . {pg/mL) : (hr) | (L/kg) © (Lihrekg) |

0 v B

Conversion !
to1 H

116 : 008 494 238
485 | 008 209 045 = 319 2203

HO 1

2 58 -...

5 None detected in plasma via oral route- All cleaved to parent
10 PO Gonversion g . 60 SR g 884 .

99
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259 .. 1-120 F NC(O)M 2 2 60 112N1 N ../ HO 2 2 61 H2ZN-- N... N..

0226/ ONNZN1 4, NN.. " HO0 2263 HONNL 1 HO 2 1 64 N-s 112N--4.

IritNNL 17, W FO0O 21

10

15

20

25

(ug/ml)

6. i 081 ] 0.085: )
Conversion | 597 008 235 041 . 398 244
: to1l i H : H
6 None detected in plasma via oral route- All cleaved to parent
10 i PO i"'if':or;version 13530 ..... AEET § 21336
: 1o ; : ; ; : :

No prodrug was detected in the plasma when compound 5 or 6 given orally.
All were converted to the parent compound 1.

Biological Activity

Representative compounds of the invention showed improved MICs
(minimum inhibition concentration) and/or pharmacodynamic propertics over
compounds disclosed in U.S. Patent No. 6,878,691.

In particular, the compounds of the invention have improved activities against
methecillin resistant Staphylococcus aureus (MRSA) and/or Haemophilus
influenzae isolates, Traditional macrolide antibiotics are not active against resistant
MRSA. However the unique featurcs of the biaryl side chains of the invention
provided improved activities against this highly resistant MRSA including
constitutively resistant isolates while some unique side chains improve activity
against H. influenzae isolates which is also a weakness of macrolide antibiotics.

In addtion compound like example 4 provided improved in vivo pharmacological
data such as animal infection models and pharmacokinetic properties particularly the

high AUC (area under the curve) in dogs.

Tables 9 and 10 below show microbiologicélr data of the present inventions and
Table 11 shows microbiological data for related compounds of US 6,878,691 for
reference.

For simplicity only selected data against either MRSA or H. influenzae isolates are

highlighted here.

Table ¢

H. infiuenzae
Compound Ar Y A 33929 | 49247

160

H



H. influenzae Conpound Ar Y A" "33929 49247 65 7 H2ZNN F NC(O)Et 4 1 66 7 ..

HZNN H O 2 0.5 67 s-N H2N-4. .. .. 8-31X,N4 |1 NF NC(O)Et 4 2 68 ,s-61
112N-cs ..iltNNL Iy N... HO 2 69 i F NC(O)Et 2 2

H. influenzae

Compound Ar Y A 33929 49247
N~ — . . 2 1
I
e A Y N 0
4 4
T4 H | NCOMe
4 N }“ y/
/l 4.00 2.00.
TR F | NC(O}Me
12 2z i 3)/ : !
™N.
4.00 2.00
7NN . :
3. = \4% H | NC(OMe |
HN
T : 400 2.00
vl
' = H 0
14 NI P
0-l 4.00 200
AL
= H o)
15 |
N
' = 2.00 2.00
"‘2’“-"41 :
6 n
2.00 1.00
\7 H o)
4.00 200
18 M | NC(O)Me
4.00 2.00
19 H | NC(OMe
4.00 2.00
20 NG H 0
L
= I 2.00 4.00
Na.
21 o H Q
NHy Nz
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70 H2NN H NC(0) Me
10.573 N...NO
7662 1 r NF

2271 s NI NNH2NHO 2 NA72i \\ 1 s ---NNy H2NF O
28 HO 2 NNA Table 10 MRSA Conpound Ar Y A 33591

H. influenzae -
Compound Ar Y A 33929 | 49247
- M ] N 2.00 2.00
22 N s 7
4,00 2.00
7 F MH
400 4.00
24 F 0
- 4.00 4.00
25 g\l@\, F | NC{O)Me
' 400 | 4.00
96 F 8
2.00 2.00
27 F &)
2.00 2.00
28 - F | NC{O)Me
4,00 2.00
29 F | NC{OWMe
4.00 2.00
20 F | NC{O)Me
4 2
31 F | NC(O)Me
2 2
32 H C
4 2
33 F o)

102



NC(O)Et 2 1 3\ F NG(O)Et 2 NNe2p - 11 P2NF NC(O)Et 4 74 H2N F
NC(O)Me 8 75 HZNN N F NC(O)Et 4 4 76 H2NN F NC(0)- propyl 4 4 77 H2NN F
cyclopro-pyl 8 8 78 HZNM N N 10) st

H. influenzae
Compound Ar Y A 33929 | 49247
X 2 2
34 4 \_?)'* H 0
HoN N
N s 2 2
35 HZNAN \ N/ ] H 0]
' : 2 2
/\ S, -
36 = 4 Y| H ©
HoN N
e | .
(OYM 4 2
37 HzN \N l}“! H NC(O)Me
~—N- N J '
~0
HN—
38 ’ —g"‘\gv 3 0 2 4
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N..." FNC(O)Me 8 8 79 ii2trea Ntit F NC(O)Et 4 80 PA N F isopropyl 4 4
si H2ZN--CO IS F NC(O)Me 4 4 82 e2N F NC(O)Me 8 4 83 ?-.... H2 NH NC(O)Et 4
2 MRSA Conpound Ar Y Al 33591 7662

H. influenzae

Compound Ar _ Y Al 33929 49247
—d i _ )
= N H Q 1 1
39- HsNT TN -~
’ W
4
40 Mol %y ‘:N>"§ H NC{O)Me 2 ] 2
"/,
HN—G |

41 |

o - I
a2 " H o) 2 1
N-.O
HN—
- —<N’ = F 0 2 2
43 | ] |
N

]
N - 1.
” J\@ H 0 2
N-.o
H,N—
' —<N’ = H o 2 1
45 | P _
N
) :
46 b H o | =2 2
HN
' NH; ' 5 )

i )= ’N_O’ H | NCOMe
N ;
s-i‘i 2
. HzN’k‘N)—Ojs H | NC(OMe

N o F o
49 Ni Ny ]
$ .
— 2 2
H,N .;NI = H ]
2
3 !n’*,»'

4
HzN_{N, I = H O
51 Nz
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84 H2N-C-1 H NC(O)IVE 8 8 8 H2N% * F NC(O)Me 8 4 86 HZNNC N lay? t N...--
NC(0)- isopropyl 4 4 87 -.. HZN F NC(0)- isopropyl 4 2 88 H2N-Cl ci
NC(O)Me 8 8 89 110 C F NC(O)Me 4 4 90 EI 2N H NC(0)- isopropyl 8 8

H. influenzae

"Compound Ar Y A 33929 | 49247
2 1 )
52 HoMN \N 1 N\)_at F &
N-g
23 1 3
53 HoN \N_ ‘M H O
N"’O
1
54 H,N \N /NH H o 1 1
= 2 7
Hon—G, |
’ —{N = H o
55 | P
N .
-5
HZN%, 2 2
> )\©y L
s
o | i 4 2
57 HNT N :‘:,..\ F | NCO)Et
=
< | - 2 2
58 HNT NNy | H 0
N-I.
i
« | 2 2
5 HNT SN h‘hlr__\ F | NC(OMe
HyN=—4, ‘ 2 2
60 2 _(N P H 0
N, i
<
Hgté o
NS H 0 2
61 |
N 2
O
HN—, Y 2 2
* _<~ x H 0
62 ]
N. 2
4 | 2 1
S
63 HNT SN e H O
V!
N/ N\ r o. 2
64 |
N
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91 , H2ZN F NC(0)- isopropyl 4 4 92 H2'N NC(O)Et 4 2 93 .-- H2ZN I b F NC(O) -
cyclopro- PYl 8 8 94 - H2ZN F NC(0)- cyclopro- PYl 8 8 95 112N F SO F
NC(O)Me 8 8 96 --- _0_1 .... eN\/ H2NNN F NC(0O) M 8 8

H. influenzae

Compound Ar Y A' 33929 49247
=
o I N 4 1
o

65 HNT TN 0\/{’ F NC(O)EL
“ 2 05
= /N

66 HNT N % H 0
S~N

' - —<N = F | NC(OE
67 I
N .
SN '
HaN | ] 3
? —(\N Ny H o 2 2
68 P
N
N _ ‘
: 2 2
6 @7‘ F | NC(OE

20 HN7 N 0’\{' H | NC(O)Me
N | 2 NAA
71 =N Nj\p‘ H o

H,N
7 V4 1 1 05
7 =N F G
HoN
= _
S"L o > N/A
73 N =y W) H
o
Table 10
MRGA
Compound Ar Y A 33501 | 7662
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MRSA Conpound Ar Y A" 33591 7662 97 -s 112N F NC(0)Me 8 8 98 _ H2N H NC(O0) -
| sopropyl 8 8 99 HZN F NC(O)Me 8 8 100 112NN F isopropyl 8 101 H2N F
NC(O)Me 4 2 102 n/----A Fir tei F NC(O)Me 8 8 103 'N--

MRSA
Compound Ar Y A" 33591 7662
| H,rg;/i-@\g, F | NCOEt | 2 1
73
S
7 N ] :
. = M F | NG(O)EL 2 1
HN _
7\ ' .
. ol \,'Z, F | NCOE 4 | 2
4
g
74 H,N Y i\ F NC{O)Me 8 i
N/
ad
b
75 HNT N Y = F NC{O)EY 4 4
N/
4
N NC(O)-
76 HpNT N I': F aropyl 4 4
N
4
s J NC(O)-
7 HMN- N !: F cyclopro-pyl 8 _8
N
e F | Ncome | & 8
N =~
\---
79 "2"4:’;’ 5 F | NCOEt | 4 2
N
g
> NC(0)-
80 BN N I‘: : F isopropy! 4 4
N
HZN—@
o1 N \©\g F | NC(O)Me 4. | 4
)
o | NS F | NCOMe | 8 4
N/
Y
- ”2"4;'!’\@\’ H | NCO)Et 4 2
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112N F NC(O)Me 8 104 s H2N-4 | N F NC(O)Me 8 8 105 / N 11 u2N F NC(O)Me 8
8 106 FI2N NC(O)Me 8 107 sl NAV-G 1 N F NC(O)Me 16 8 108 H NC(O)Me 8 8
109 N F isopropyl -2 2 110 112N F NO(0) Et

MARSA
Compound A [ 33591 7662
H,N-(“\
84 \Q\Y NCOMe | 8 | 8
E
25 ‘@\’ NCOMe |- 8 4
F
Hszéﬂ N NC(O)- 4 4
86 Nl P isopropyl
H:N’éﬂ N NC(O)- 4 2
g7 | | z isopropy!
i)
58 \@ | NC(OMe | 8 8
. ct
% \Q\! NC(OMe | 4 4
cl
Hﬁl’{\nl . NC(O)‘ 8 8
50 \©\’, isopropy! '.
H:ND NC(O)- . .
91 @7 isopropyl
£
02 Sl NC(O)E 4 2
= -
N
H;Nﬂ NC(O)-
93 N" cyclopro- 8 8
pyl
ey | NC(O)-
7N = cyclopro- 8 8
94 | yelop
o py!
. N :
95 N~ NC(OWMe | 8 8
F
4
% N —©—f NC(OMe | 8 8
HoN N N

10

=]



2 2
114 /

"MRSA Compound Ar Y A 33591 7662 111 H2NN F isopropyl 2 2 112 |-12N
F NC(0)- cyclopro- PYL 8 4 113 /111 ...-N)-0-1 1-12NN NC(0)Et 8 4
N Ns/ H2N F i sopropyl 8 4 115 F NC(0)Et 4 4 *
~ MASA
Compound | Ar A 33591 7 7662
7 Ny
57 Ml; NC(OMe | 8 8
H N
Iy NG(O)-
" HAN @ isopﬁogyl 8 8
F
= |
" qu"é,}@: NCOMe | 8 8
4
x NC(O)- _
100 HN™ N |\:N isopropy) 8 8
N)\f
/ S
_ HZN—Q‘H\’I NC(O)Me 4 2
101 .
-8 |
7 N
Lo g‘ ® NC{O)Me 8 8
HaN. N
AW _
~ NG(O)Me 8 8
103 Wl \ },\\f _
S
|
104 HZN_<‘?« ® NCOMe | 8 8
, | ¥
77\
105 g}@ NG(O)Me 8 8
HN
y .
106 e ) \Sﬁ NC(OMe | 8 4
HgN N
s:'s T\ NC(OMe | 16 8
107 IRV Y\ 7
108 azu—[N/ \";/ NC{O)Me 8 8
q = NG(O)-
109 HzN‘(;/ \ & isopropyl 2 2
y :
1o ,_N\ \S},/‘; NC(O)Et 2 2
H,N N

10%



H2N -- cl 116 lik F isopropyl 4 4 H2N--- C 117 112N NC(O)Et 4

118 -NN El 2N F isopropyl 8 119 >-0--/ \ i : 112NIN NC(O)Et 8 4 120 H2N
111/ F NC(O)Et 4 14 121 Fl2ni * 1-1 NC(O)Et |

MRSA
Compound Ar Y A’ 33591 7662
X! SA | | Neor 2 | 2
111 =z N isopropyl
HoN N
2 [\ sw/% NC(Q)-
o F cyclopro- 8 4
= /)
t2 H N N/‘ﬁ—n Py . :
/N , ‘ _
I 8 4
- s | F | NcoOe |
HyN N -
B ¢ | N " "
114 =y N P isopropy!
Hl N

s | v ‘*N'"'Q’s F | ncoe | 4 | 4
g ~—< ?—f NC(O)- .
S % 4
16 HoN™ "N ) F isopropyl 4

Cl i
4 v F | NEOJE 4 2
17 = % A
HN N |
4 0]\ NC(O)-
N (@)
18 - =y NN F | isopropy! 8 4
HoN
= .
T ,[N/ L] n | nooe )

120 HZN—[‘; l@\{ F | NCOE 4 | 4
- s

1 HZN‘E;}"\D, H | NC(OE 8 8
] _

122 Hzn,é.:)~©\: F | NC(OEt | 400 | 4.00

N\ 4
123 HzN,L\ \ )| F | NCOE 4

,&?N (s | F | NC(©OOMe | 800 | 400

NN t 8 4
125 I F | NCOE

110



8 8 122 FI2N * F NC(O)Et 4.00 4.00 123 N--N H2NN'\/s N F NC(0)Et 4 4 124
--. EI2N F NC(0)OMe 8.00 4.00 125 ii2N4 1 N F NC(O)Et 8 4 MRSA
Conpound Ar Y A’ 33591 7662 126 0.- H2N F NC(0)Me 8 4

MRASA
Compound Ar Y A | 33591 | 7662

s F | NC(OMe 8 4

126 HaN™ N -
’ Vs o
S'-
\
127 HzN,QN'B—Q_; F | NCOEt | 400 | 200
¥ 3 F | NGO | 800 | 4.00
128 N ! .

TR Yay s F | NCOEt | 800 4.00

N
¢ NC(O)- _ _
130 HzN‘K'N \ F isopropyl 4.00 200
e
L1
131 - \NAW}—E F | nNeoEt | soo | 400
N

Hz“’(t— % i 7
132 N J‘\ F NCO)ET 4.00 2.00
32 P _
] NF : :
S
HIN‘C N, : -
133 N ‘j\ F | NC(O)Et | 400 | 200
.
N
=

| .
134 HQNQ\“:Q:’ E F NC{O)EL 8.00 4.00
N

135 quf[ 27\ 25| F | NC(OErds| 2.00 2.00

N N
]
' 7 N—g ]
136 Q’& F | NC(OMe | 200 | 200
. H,N
INCY | |
S ! NC(O)- _
137 g}}"(,‘l{ F | isopropyl | 290 | 100
H,N
N
L=
138 =y 9 J F | NCOEt | 400 | 400
HoN v

Table 11 shows microbiological data for related compounds of US 6878691 for

reference.
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127 s- H2N-17---

4.00 129 F NC(0)Et
i sopropyl 4.00 2.00 112NNf N

NC(0) E1” 4. 00

NC(0) Et 4.00 2.00 128 H2Np+, 11)--(.--\ /;
8.00 4.00 El2N-1k.:\ /s
131 -.. H2N F NC(O)Et 8.00 4.00 132 ir

Table 11

F NC(0)Et 8.00

130 ,Cri\l NC(O0)-

MRSA

H. influenzae

Example No. '

inUs
6878691

Ar

33581

33929

49247

112

F



2.00 133 F NC(0)Et 4.00 2.00 134 -, H2NN F NC(0)Et 8.00 4.00 135 H2N-00-1
N F NC(O)Et-d5 2.00 2.00 136 \ N N 112e NC(O)Me 2.00 2.00 137 \\ F
NC(0) - isopropyl 2.00 1.00 NN 112N 138 N/./C\ ‘N e2e F NC(O)Et 4.00

MRSA H: influenzae

Example No. ) 7
inUS Ar Y A 3353 33929 | 48247
6878691

s
115 xNi S H | NC(OMe | >64 16 16

66 N H | NC(OMe | >64 16 16

H | NCOMe | 04 16 | 16

W)
|
| g
]
TN
. N'—"-\
ol N MN_QT-’ H | NC(O)Me | >64 16 8

69

NN .
7 ;\,)—@‘, H | NCOMe | >64 8 8
) ’ 3
16 8
140 S F | NCOMe
iz
3 s F | NCOMe w2 | s | s
41 N, \
C Yo F | NclOMe | 4 4 4
173 S\
R 2°
/ 3 ‘8
= 4
205 apw H | NC(OMe | »64
N 3
) |
v 64 8 8
- H NC{O)Me
193 N)‘O‘{ ©
no L] | 64 32 32
195 ~A A B H | NC(OMe >_ :
Q N-Q
S
: i e
212 Q( ) | B | ncOMe 64 4 8
N
(\— Ny ™% 64 4 8
- F | NC(OMe
214 N C ,

N=N '
s e s . F | Nc(OMe | 32 4 4
219 :
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4.00 Table 11 shows microbi ol ogi cal data for related conpounds of US

6878691 for
6878691 Ar

N1 1/ H

in US
In

ref erence. Table 11 M RSA H. influenzae Exanpl e No.
Y A 33591 33929 49247 MRSA H. I nfluenzae Exanpl e No.
US 6878691 Ar Y A 33591 33929 49247 115 "sN 1S 1/ H NC(0O)Me >64 16 16 66
NC( 0) Me
MHSA H. influenzae
Example No.
~ inUS Ar Y A 33501 | 33929 | 49247
6878691
' 1 64 8 8
106 ©\\’N M | NC(OMe | >4
0__;)"3
Y~ : 32 4 4
227 HaN S h} P H NC(O)MB
B ‘
2 eSO~ | H | NCoMe | 264 4 4.
a5
Oy
XS H | NCoMe | 04 8 8
259 LA P s

MRSA 7662 data are not available for compounds of US US 6878691,

Compound 1 (example 1) not only has extremely potent MIC against MRSA but

also very effective in various animal models of infections and highly accumulated at

5  the site of infections in infected skin tissue of mice.
In vive Efficacies in Systemic Mouse Pretection Model of Compound 1
Co.mpmmd Organism  Route MIC (mg/ml)  EDs (mg/kg)
1 - 8. aureus Smigh po 0.13 133
1 S. aureus Smith z'{: 0.13 4.8
1 S. qureus 7662 iv 1 36
In vivo Efficacies in Mouse Skin and Soft Tissue Infection of Compeund 1
Compound Organism Route MIC (mg/ml) EDS50 (mg/kg)
1 MRSA 7662 po 1 29 .
1 MRSA 7662 iv 1 12
10

High TFissue Accumulation of Compound 1 at the Site of Infection

50 mg/kg po Plasma Uninfected finfected Skin
Skin Abscess
Cmax mg/ml 5.12 3.80 9.03
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>64 16 16 69 .. N O H NC(O)Me >64 16 16 91 k.." * H NC(O)Me >64 16 8 72 *
NC(O)Me >64 8 8 140 ? N/ F NC(O)Me 16 8 8 141 r ti 1s Isr--\/ F NC(O)Me 32
8 8173/ \s ---Ni H2N\ NC(O)Me 4 4 4 205

Tmax hr 0.5 3.0 3.0
AUC 0-24h mg-h/mi 24.4 - 5460 257
AUCO0< | mg-h/ml 24.5 66.6 617

Ti/2 hr - 5.2 17.9 52.4

Tissue/Plasma |AUC 0-o ratio 2.72 ' 25.2

Compound 4 (example 4), not only showed potent antibacterial activities against S
aureus, S. pneumonia and ampicillin-resistant H. influenzae but also was very

5  effective in vivo in animal infection models. In addition, compound 4 showed great
improvement in animal pharmacokinetics properties particularly in dogs with low

clearance, exellent oral absorption (bioavailability) and AUC (area under the curve).

_____ __Animal Models of Infectlon of Compound 4 in Mice and Rats .

Hodel | EDgo (mg/kg) for MPT and 2Lag Red for AL
: Compound 4 Telnthromycm (Tel)

w.w.-u#wm\.v.m%n-.\wﬁm..aa.\m-tia\.-.w.‘mkw.w.-.\ﬁ aveeirovared

AR AR RIS

ent Spec:es

%Speciesé Dose : Vd | Cle Tmas | AUCpos | F ¢

E("‘g"‘g) ('-fkg) (Uhr-kg_) {hr) {ug hr}'mL) %)

4 Mice @ 15 6. 8 ) 4 0 5 _ 9 3 100
. Ra N 7 | 13 ag L oe7
. Dog | .10 i o : 13 326 ' '

roee.

60 344

4

Oral Pharmacokinetics of Compound 4 in Rat Plasma and Lung Tissue
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s ~- 1 +1 HNC(O)Me >64 4 193 /t Ni N* H NC(O)Me 64 8 8 195 ----14----
| NL\ ON-O H NC(O)Me >64 32 32 212 frS '1.--0---- 1,/1 N H NC(O)Me 64 4 8
214 . NF NC(O)Me 4 8 219 Nk:N* NC(O)Me 32 4 4

-116-
WU — _: o
: Dose '_DOSE : cﬂuu S Tln’l AUC 354 . : -
- mg/kg 'Route 0rgan - (ugmn) © (he) 1 () | (ugehriml) | L"“g’:'asm ,_ !-ung!::asm .
L 254 167 206 - 1389
10 - PO Pasma ,q08 1115 £045 281
1900 233 281 L R P

10 PQ Lung +008 +1.15 1010 =1284

Thus, compound (1) and compound (4) arc highly potent macrolides with potential
to be a new antibacterial agent for the treatment against broad spectrum of resistant
against MRSA infeetions such as skin and soft tissue infection and/or respiratory
tract pathogens with pood in vive efficacics, excellent pharmacokinetics and high
fung tissuc. distribution.

1\|lh0u5h the invention has been described with respect to various preferred
cmbodiments, it is not intended to be limited thereto, but ruther those skilled in the
art will recognize that variations and modifications may be made thercin which ure

within the spirit of the invention and the scope of the appended claims.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such as "comprises” and
"comprising", will be understood to imply the inclusion of a stated integer or step Or group-
of integers or steps but not the exclusion of any other integer or slep or group of integers or
steps. |

The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that that prior publicaiion {or
information derived from it} or known matter forms part of the common general

‘knowledge in the field of endeavour to which this specification relates.



MRSA H. infiuenzae Exanple No. in US 6878691 Ar Y A" 33591 33929 49247 106
00 N H NC(O) M >64 a 8 227 Ei2N--- N NC(O)Me 32 4 4 234 N-N 820- Ns N H
NC(O)Me >64 4 4 259 F - ry"-- N H NC(0) M >64 8

-117-
THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound represented by the formula (I} or (II):

{1} or
or a pharmaceutically acceptable salt or ester thereof,
wherein:
T is hydrogen, OR3, halogen or NR(R;, wherein Ry and R; are each independently selected
from:
(a) hydrogen;
(b) —R3, wherein Rj is substituted or unsubstituted —Cy-Cg alkyl, —-C2-Cs altkenyl, or
—C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, S or
. N
(c) ~C(O)R4; wherein Ry is independently selected from the group consisting of:
(v) hydrogen;
(vi)  aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(vil) -Rs;and
(viii). ~Rs, wherein Rs is substituted and unsubstituted -C3-C, cycloalkyl
each containing 0, 1, 2, or 3 heteroatoms selected from O, SorN;
(q} ~C(O)NHRy;
- (n-C(O)OR4; and
(s) —S(O):Rq4;
alternatively, R; and R; can be taken together with the nitrogen they are attached with to

form a fused or non-fused, substituled or unsubstituted heterocyclic ring;



13 MRSA 7662 data are not avail able for conpounds of US US 6878691.
Compound 1 (exanple 1) not only has extrenely potent MLC agai nst MRSA but

al so very effective in various ani mal nodels of infections and highly -
accunul ated at Sthe site of infections in infected skin tissue of mce. In
vivo Efficacies in-System e-Muse Protection Mdel of Conpound 1
ConmpoundCr gani sm Route M C (nmg/ ) ED50 (npg/kg) 1S. aureus Smth poO.1313.3
1S. aureus Smith iv0.134.8 S. aureus 76qg%iv13.6 In vivo Efficacies in
Mouse Skin and Soft Tissue Infection of npound 1 Conpound O gani sm Route
MC (ng/ml) EO50 (ng/kg) 1 MRSA 7662 pol 29 1 MRSA 7662 ivl 12 10 High

Ti ssue Accumnul ation of Conpound 1 at the Site of Infection 50 ng/kg po

Pl asma Uni nf &ctsédorgki n | nf ected Skin Abscess Cmax ng/nl 5.12 3.80 9.03

Trax hr 0.5 §, 0By Qréd\blen Sk fdhabmiryhibed ffort N6k €R ¢ 5#MeAlR Q- iORd¢M@ndvhil 24. 5

selected from hydrogen, hydroxy, amino, halogen, substituted or unsubstituted alkoxy,
substituted or unsubstituted alkylamino, substituted or unsubstituted dialkylamino, CF;,
CN, NOy, Ny, sulfonyl, acy}, aliphatic, and substituted aliphatic;

provided that when either Yy or YyisSand Y2isCHor N, T is not hydrogen;

X), X, and X; are each independently selected N or CRy0;

Cy is substituted or unsubslituléd monocyclic heterocyclic, or substituted or unsubstituted
monocyclic heteroaryl;

A and B are each independently selected from:

(a) hydrogen;

(b} -Rs;

(c) —ORs4;

(d) ~OC(O)R4;

{e) —-OC(O)NHRy;

(f) - OC(O)OR4;

(g) ~NRgRo; wherein Rg and Ry are each independently selected from R3;
alternatively, Rg and Ry taken together with the nitrogen atom to which they are
connected form a 3- to 10-membered ring which may optionally contain one or
more heterofunctions selected from the group consisting of: -O-, -NH-, -N(C,-
Cg-alkyl)-, -N(Rig)-, -S(0),-, whereinn = 0, 1 or 2, and Ryp is selected from
ary!; substituted aryl; heteroaryl; and substituted heteroaryl;

(h) -NHC(O)R4;

(i) -NHS(O)R4;

(3) -NHC(O)ORy; and

(k) -NHC(O)NHRy; _

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

(a) C=0;

(b) C=N-J-Ry, wherein ] is absent, O, C(O), SOz, NH, T':IHC(O), NHC(O)NH or
NHSO,; and wherein Ry is independently selected from halogen and Rq;

{c) C=CH-J-Ry};



66.6 617 T1/2 hr 5.2 17.9 52.4 Ti ssue/ Pl asma AUC 0-x) ratio 2.72 25.2
Compound 4 (exanple 4), not only showed potent antibacterial activities
agai nst S. aureus, S. pneunpnia and anpicillin-resistant H influenzae but
al so was very 5 effective in vivo in animal infection nodels. In addition
conpound 4 showed great inprovenent in ani mal phannacoki netics properties
particularly in dogs with | ow cl earance, exellent oral absorption

(bi oavailability) and AUC (area under the curve). Aninmal Mbdels of

I nfection of Conpound 4 in Mce and Rats ED 50 (ng/kg) for MPT and 2Log Red
for RLI 5 Conpound 4Telithromycin (Tel)!WICED50M CED50 | S. aureus S.
pneunoni ae H. influenzae H influenzae H influenzae 10 MPT = nouse
protection test nodel; RLI = rat lung infection nodel

Phar macoki net i cs{bfsutstmmsimansubstiutrshpnbsaggaiad emupsaturagd 11 ‘é’gﬁglm"-mbfrf% - Dose
ng/ kg 10 10 Dose Rq.llé;egocg@m?o Organ Plasma Lung :
L is independently selected from Rs;
W is selected from:
(a) hydrogen;
(b) hydroxy prodrug group;
(¢) -Rs;
(d) ~C(O)R4;
(e) =C(O)O-Rg4; and
(f) - C(ON(RgRs);

(a) -R4;

(b) ~C(O)R4;

(c)-C(O)NHR4;

(d) -C(O)ORs;

{e) ~(SORRa;

() mo nosaccharide;

() disaccharide; or

(h) trisaccharide;
Zis:

(a) hydrogen;

{b) —N3;

(c) -CN;

(d) -NOy;

(e) ~C(O)NHy;

() — C{(O)OH,;

(g) -CHO;

(h) —Rs;

(1) ~C(O)OR3;

() ~C(O)Ry; or

(k) ~C(O)NRgRs;



(ugfm) 2.54 0.08 19.00 0.08 Trni. (hr) 1.67 1.15 2.33 1.15r) 2.06 0.45
2.51 0.10 Crax AUCO- 2. Lung/plasm (ughrinL) .a 13.89 2.81 110.34 7.5 1.0
12.94 AUC Lung/Plasm a 8.00.9 Thus, conpound (1) and conpound (4) are

hi ghly potent nmacrolides with potential to be a new antibacterial agent for
the treatnent agai nst broad spectrum of resistant agai nst MRSA infections
such as skin and soft tissue infection and/or respiratory tract pathogens
with good in '..ivo efficacies, excellent pharnacokinctics and high | ung

tissue_ distribution. Al t hough _tQ%_i nvention has been described with
respect to various preferred enbodinments, it is not intended to be limted
thereto, but rather those skilled in the art will recognize that variations

and nodifications may be nade therein which atc.mﬁ%hin the spirit of the
i nventi on ar‘rﬂ‘ef't‘a}e'f*@&‘}d/[a&ﬂ“oy 1§ W@%gﬁ'@ﬁd%ﬁ@?%‘?‘ﬂ‘?ﬁ'?““go ' Throughout this
speci fication ang,tfygrgtpi M which follow unless the context requires

ot herwi se, the word "conprise", and variations such as "conprises" and
"conprising", w ki) 4®iunderstood to inply the inclusion of a stated integer
or step or groupg?_gﬁxbgﬁggers or steps but not the exclusion of any other

i nteger or step group of integers or steps. The reference in this
speci fication to(dmPEMWHREubl i cation (or information derived fromit), or
to any natter mhi&héﬁﬁo§§9mm, is not, and should not be taken as an

acknow edgnent oﬁ adm's§Si on or any form of suggestion that that prior
publication (or (ffdrmatesecchamdeis®d fromit) or known matter fornms part of
t he common gener%lvkﬂgﬂﬁgg%%ﬁjn the field of endeavour to which this
specification reldtes. - > - THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS
FOLLONG: 1. Aliemapebnt andphesmndgechebwith the chrbomatbm tigdy)arogtiadpd 1iFE=T; - - <Yo

| 120X1 x,, N Y .arx O, a .pharmaceutically acceptable salt or ester

t her eof , V\heera@??{)%"’féq]% ‘%QWS%HI})PO?S, hal ogen or 1\1121122, wherein R and
R2 are each indepghdanrigky, selected from (a) hydrogen; (b) -R3, wherein R3
is substituted or unsubstituted -Cl1-C6 al kyl, -C2-C6 al kenyl, or -C2-C6

al kynyl each conf@iMEREY0, I, 2, or 3 heteroatons selected fromo0, S or
' (h) NRgRy;
(1) halogen; or
() —Rs.
2. A compound represented by the formula (la):

Z

or a pharmaceutically acceptable salt or ester thereof,

wherein: |

T is hydrogen, OR3, halogen or NRR2, wherein R; and R; are each independently selected
from:

(a) hydrogen;



N, (c) -C(O)R 4; wherein R4 is independently selected fromthe group
consisting of: (v) hydrogen; (vi) aryl; substituted aryl; heteroaryl;
substituted heteroaryl; (vii) -R3; and (viii) -R5, wherein R5 is :
substituted and unsubstituted -C3-Cl2 cycl oal kyl each containing 0, |, 2,
or 3 heteroatons selected fromO, Sor N (q) -C(O)NHR4; (r)- C(0)OR4; and
(s) -S(0)21(4; alternatively, Rl and R2 can be taken together with the
nitrogen they are attached with to forma fused or non-fused, substituted
or unsubstituted heterocyclic ring; - L18 - Yl is Sor O; Y2 and Y3 are
each i ndependently selected from N or 0; wherein R o is independently
sel ected from hydrogen, hydroxy, am no, hal ogen, substituted or
unsubstituted al koxy, substituted or unsubstitute | kyl.am no, ,, substituted
or unsubst it ut ed @iRskyhessir Ry's sepsttuteggr u S,"[N%‘%_(g‘l]‘?@f I_T&g(t)"ﬁ}k, 219 phati c,
and substituted alihgt i G RroM : i my sel@ied Yoot ©, So@and Y2
is CHor N, Tis no@%’é&ggr?;geﬁ)g??g%ﬁ%éﬁ;gpﬁa%&ggghg(i ndependent | y
selected N or CRIO;N;,Cy is substituted or unsubstituted nonocyclic

het erocyclic, or su 4 uted .o uns i I, ryl s A and
B are each i ndepéﬁd’&ﬁ)ﬁf’ YErERRal éleg’%de%@‘g gﬂc;sg?g%g%?é %;%5;9%&1%{59;?},0%14 -0114;
(d) -0C(0)R 4; (e) -0&(O0)Ndrpen;(f) - OC(0)0124; (g) -NR8BR9; wherein R8 and
RO are each independently selected fro alternatiwv R8 and R9 taken
together with the ni E’Bogeﬁygf@ﬁ\'ﬂfdmﬁ?ﬁgﬁ%‘é@ Sﬁgsré'ﬂg%)dnhrfg% S forma 3- to
10- menber ed ring whi ¢y mayRRRhd onal |y contain one or nore heterofunctions
sel ected fromthe group consistin f: -0-, -N - i CQ- 1 )5 5(0) o-,
wherein n = 0, 1 or &ZianRRY °‘ic§’g%§'lsé’étts}é'd'tcflFﬂ?ﬁ;wgﬁmﬁu%cﬁggﬁ:%?@fhg yl
heteroaryl; and substit ut gdh b&ltRAIARDYI, 2, driB)heteMidicnty) B cted fpm-NISSEOL 2R4; ()
-NHC(0) OR4; and (k) -NHC(O)NH144; alternatively, A and B taken together
with the carbon & o MRs:ich they are attached are selected from- (a) C=0;
(b) C=NJ-R11, rg}'\(@dm.s absent, 0, C(0), 502, NH, NHC(0), NHC(0)N1-1 or
Nl -1S02; and wheréin Rll I's independent|y sel ected from hal ogen and 124;
(c) C=CHJ-RII; (v Ar@ninogei} resiveend ut ed or unsubstituted, and saturated or
unsaturated 5- t(ew%__qs menbered heterocyclic; L is independently sel ected
fromR3; Wis sele e82 rom (a) hydrogen; (b hydroxg/ pr.odrug
group; (c) -dRBinafebly, RoaN) Rdcan(be yakexo@ytberrath thpraitrogen they ar¢ gtiac @(‘U)]N(’ R8R9); Q

Inzs a((: 2%] al-’ IR géalzogrg )éfﬁs% g%rbRoglhfg‘s(relﬁé%J; lg%lm%ﬁubgﬁhtea %t@)ogﬁ[}i'c rﬂqg) -(S0)2R4; (f) no
Z;is Nor CRyg, Z3 is O, S or CRyp, and Z3is N, G, S or CRyg; whercin Ryp is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or
unsubstituted atkoxy, substituted or unsubstituted alkylamino, substituted or unsubstituted
dialkylamino, CF3, CN, NOy, N3, sulfonyl, acyl, aliphatic, and substituted aliphatic;
provided that at least two of Z;, Z; and Z;3 are not CRyq; '

Cy is substituted or-unsubstituted heterocyclic, or substituted or unsubstituted heteroaryi;
A and B are each independently selected from:

(a) hydrogen;

(b) ~R3;

(c) -ORy;

(d) ~OC(O)R4;

{e) ~OC(OINHR4;

(N - OC(O)ORs;

(g) -NRyRy; wherein Rg and Rg are cach independently selected from Rg\;

alternatively, Rg and Ry taken together with the nitrogen atom to which they are

connected form a 3- to 10-membered ring which may optionally contain one or



(h) trisaccharide; Zis: (a) hydrogen; (b) -N3; (c) -CN (d) -NO2; (e)
-C(O)N-12; (f1- C(0)OH (g) -CHG (h) -R3; (i) -C(0)OR3; (j) -C(O)R3; or
(k) -C(0)NRBR9; - 120 - when U is hydrogen, Vis selected fromthe group
consisting of: (a) hydrogen; (b) -0OR4; (c) -0C(O)R4; (d) -0C(0)NHR4; (e)
-0S(0)2124; (f) - O-nonosaccharide; and (g) -0-disaccharide; alternatively,
U and V taken together with the carbon atomthey are attached is C=0; each
of X and Y is independently: (f) h ydrogen; (g) hydroxy; (h) N128129; (i)
hal ogen; or (j) -R3. 2. A conpound reprelggnted by the formula (la): Y--- Z3
(la) or a pharmaceutically acceptabl e I't or ester thereof, wherein: Tis
hydr ogen, OR3, hal ogen or NR RZ, V\/nerel n ft, and R2 are each independently
selected from (a) hydrogen; - 121 - (b) R3 wherein is.substituted or
unsubstituted - CI-wfah%VPf““C*@ES%%?WJWtheé‘i"“Pﬁ%“SGﬁ&gR Rt -Ne NEont ai ni ng

0, I, 2, or 3 hetec?aaflmﬁ ﬁ:ﬂi?ﬁt §@))fr\9ﬁer9nn8 01 iz, ﬁrfd)Rwﬁ(sQDeEiédfrmer ein R4
e

i's independently s *ected from group consi sti ng (i x) hydrogen; (x)
aryl; substituted @y subm\nlectwlr Wterogmbsftq %‘b%‘é‘ﬁ%k&‘%‘?@&‘ryl (xi) -R3; and
(xi i) -R5, wher egﬁ _%ﬁiéé@)@ubstl tuted and unsubstituted -C3-Cl2 cycl oal kyl
each containing 0, 1, of 3 heteroatons selected fromO, S or N (t)
-C(0) NH124; (u) <{iC-OWBI2%R4(Vv) An amino acid residue and

(i) -NHC(O)OR4; and
(k) -NHC(O)NHRy;
alternatively, A and B taken together with the carbon atom to which they are attached are
selected from:
(a) C=0;
(b) C=N-J-R;, wherein } is absent, O, C(0O}, SO3, NH, NHC(0), NHC(O)NH or
NHSO,; and wherein Ry, is independently selected from halogen and Ra;
(¢) C=CH-I-Ryy;
(d) substituted or unsubstituted, and saturated or .unsaturaled 5-to 10- membered
heterocyclic;
L is independently selected from Rj;
W is selected from:
(a) hydropen;
(b) hydroxy prodrug group;
(c) -R3;
(d) ~C(O)Rq;
(¢) —~C(O)O-Ry; and
() — C(OIN(RgRo);
Qis:
(a) —Ra;
(b) ~C(O)R4;
(c) —C(O)NHRs;
(d) -C(O)OR4;
(€) ~(SORRy;
{f) monosaccha ride;

(g) disaccharide; or



(w)-(S0)2114; alternatively, RI and R2 can be taken together with the
nitrogen they are attached with to Forma fused or non-fused, substituted
or unsubstituted heterocyclic ring; Z1 is Nor CRio, Z2 is O Sot Cl210,
and Z3 is N, 0, S or CR10; wherein Rio is independently selected from
hydr ogen, hydroxy, am no, hal ogen, substituted or unsubstitutcd al koxy,
substituted or unsubstituted al kyl am no, substituted or unsubstituted
di al kylam no, C1'3, CN, N2, N3, sulfonyl, acyl, aliphatic, and substituted
aliphatic; provided that at |least two of..Z1, Z2 and Z3 are not CR10; Cy is
substituted or unsubstituted het erocych?@,‘ or substituted or unsubstituted
heteroaryl; A and B are each independently selected from (a) hydrogen; (b)
-R3; (c) -ORA; (d) -0C(0)124; (e) -0C(0O)N1-1124; (f) - OC(0)0124; (9
- NRgR9; wherei n R taswdciRBdeir e each i ndependently sel ected from R3;
aIt’ernativeIn% .R8 and RO taken together with the nitrogen atomto which
they are co g‘cted forma 3- to 10-nenbered ring which may optionally
contain one or {a)llBdrogemor e heterofunctions selected fromthe group
consi sting of: ? -NH-, -N(Cl C6-al kyl)-,-S(0)n-, wherein n =0, 1 or 2,
and Rio is sel ect®d™rom ar yl; substituted aryl; heteroaryl; and
substituted heteggargN; (h) -NHC(O)R4; (i) -NHS(O0)2R4; (1) -NHC(O)OR4;
and (k) -NHC(O)NFIR4; alternatively, A and B taken together with the carbon
atomto which thé‘}) A attached are sel ected from (a) C=0; (b) C=N-J-R11,
wherein _| is ab§?m(;(09\u.1g(0), SO2, NH, NHC(0), N FIC(0)NH or NHSO02; and
wherein RI'1 is independently selected from hal ogen and R4; (C) C=CH J-R |
l: (d) substitutéd-6{OPdubstituted, and saturated or unsaturated 5- to 10-
menber ed heter ocgg)l_icq;lo;L i s independently selected fromR; Wis selected
from (a) hydrogen; (b) hydroxy prodrug group; (c) -R3; (d) -C(0)R4;
(e) -C(0)0-R4; afk) Ry - C(O)N(R8R9); Qis: (a) -R4; (b) -C(O)R4; (c)
-C(O)NHIt4; (d) -(S,(_(a(%@ﬂj'. (e) -(S0)2R4; (f) nonosaccha ride; (Qg)
di saccharide; or "7- 1 -(h) trisaccharide; Z is: (a) hydrogen; (b) -N3;
(c) -CN, (d) -NaZp {EPRLEO) N H2; (0 - C(0)01-1; (9) -CHO (h) -R3;
(1) -CA0)O0R3: 4y _C(O)NRsRe;
when U is hydrogen, V is selected from the group consisting of:

(a) hydrogen;

(b} ~ORy;

(c} ~OC(O)Rs;

(d) ~OC(O)NHR4;

() ~OS(0)R4;

(f) - O-monosaccharide; and

{g) —O-disaccharide;

alternatively, U and V taken together with the carbon atom they are attached is C=0,
each of X and Y is independently:
- (a) hydrogen;
{b) hydroxy;
(¢} NRgRs;
(d) halogen, or
(e) —Rs.



omthe group consisting of: (a) hydrogen; (b) -OR4; (c) -0C(0)R4; (d)
OC(O)NHR4; (e) -0S(0)21(4; (f) - O-nonosaccharide; and (Qg)
-0-di saccharide; alternatively, U and V taken together with the carbon atom
they are attached is C=0; each of X and Y is independently: (a) hydrogen;
(b) hydroxy; (c) NR8R9; (d) hal ogen; or (e) -R3 - 124 - AB IACC es. V X
"I't(1X) or a pharmaceutically acceptable salt or ester thereof, wherein:
X1, X2, X3, X4, and X5 are each independently selected from Nor CRi o,
V\/ner ein Rois independently selected ft¥m hydrogen, hydroxy, am no,
hal ogen, substituted or unsubstituted al koxy, substituted or unsubstituted
al kyl am no, substituted or unsubstituted dial kyl am no, CF3, CN, NO2, N3,
sul fonyl , acSyI &l doptpaeidnf Famauls st i tut ed al i phatic; provided that at
| east one of %, to X5 is N and at least one of X, -X3 is CGRo, wherein Rio
i's hydrogen’pp HRI , whercin R is (a) hydrogen; (b) -R3, wherein R3 is
substitutedx tituted -CLl-C6 al kyl, -C2-C6 al kenyl, or -C2-C6al kynyl
each cont ai n| 2, or 3 hetcroatons selected fromO, Sor N (c)
-C(0)R4; wherei n I mdependent |y selected fromthe group consisting of:
(i x) hydrogen; (x) ar %ubstltuted aryl; heteroaryl; substituted
het eroaryl; (xi) and Awherein R5 is substitut ed and unsubstit ut ed
- C3-Cl12 cycl oal kyw.e ining O, 1, 2, or 3 heteroatons selected from
0, Sor N (d) -C0 . )., - C(0) OR4; (t) - S(0)2R4; and - 125 - (g) an
am no acid residue i s.s€ -ect ed fromthe group consisting of substituted
or unsubstituted th§adPazo[e, ‘Bx&di azol e, thiazole, oxazole, anino
pyridine, 2- pyr|d|ne t he six-nenbered ring is connected at
5-position, pyrimdi fe ah pyr azi H% A and B are each independently
sel ected from (a) hydrégen (b) ; (c) -0124; (d) -0C(O)R4; (e)
- 0C( 0) NHR4; o b pharm@¥eufid 4l 2déepfagie salNBdsgr thdiesfei n R8 and R9 are each
i ndependent|y selected fromR3; alternatively, R8 and R9 taken together
with the ni tHS§¥H atom to which they are connected forma 3- to 10- nenber ed
ring which ngyxongi ﬁp@hdixsgz%aadund@eﬁieemy Wc&:dhﬂrﬁﬂ@fakw;wmanm&@ﬁ ed from
the group conS|st|n(I:1 -NH, -N(C C6- ﬁ? éRlO% -5(0),, -,
wherei n n = igdepgndgpt YZSEleﬁﬁﬁ f'f@lwdf%e%é’b be&mﬂ’?'oo l%e)')l sub HWed Pt ut ed ar yl;
heteroaryl ; ELgasﬁMQ% bikbky, SGbsNRAQTR BhdbstindiBd alk PHS) Bstithted or NEISEOMRES, (j)

- NHC(0) OR4; an
diatkylamino, CF3, CN, NO,, N3, sulfonyl, acyl, aliphatic, and substituted aliphatic;

(j) -C(0)R3; or (k) -C(0)N128129; when U is hydrogen, V is selected
fr

provided that at teast one of X, to X5 1s N and at least one of X;-X; is C-Rp, wherein Rg
is hydrogen or NHR,, wherein R, 1s
{a) hydrogen;
(b) —R3, wherein Ry is substituted or unsubstituied —C,-Cg alkyl, —C»-Ce alkenyl, or
~C2-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, S or
N;
. (¢} ~C(O)R4; wherein Ry is independently selected from the group consisting of?
(ix)  hydrogen;
(x) aryl; substituted aryl; heteroaryl; substituted heteroaryl;
(xi) and
(xii) wherein RS is substituted and unsubstituted —C3-C12 cycloalky! each
containing 0, 1, 2, or 3 hetcroatoms selected from O, Sor N;
{d) -C(O)NHRg;
(e) ~C(O)OR4;
(f) — S(O)2R4; and



(k) -NHC(O)NHR1; alternatively, A and B taken together wth the carbon atom
to which they are attached are selected from (a) C=0; (b) C=N-.1-1211,
wherein .1 is absent, 0, C(0), SO2, NH, NHC(0), NHC(0)NH or NHS02: and
wherein R 11 is independently selected from hal ogen and R ; COC

C=CH J-1211;. (d) substituted -or unsubstituted, and saturated or unsaturated
5- to 10- nenbered heterocyclic; L is independently selected fromR3; -
126 - Wis selected from (a) hydrogen (b) hydroxy prodrug group; (c)

-R3; (d) -C(0)124; (e) -C(0)0-R4; and %0 C(O)N(R8R9); Qis: (a) -R4,;
(b) -C(O)R4; (c) -C(0)NH124; (d) -C(O)OR4 (e) -(S0)2R4; (0 nonosaccha
ride; (g) disaccharide; or (h) trisaccharidc; Zis: (a)

hydr ogen; (b) N:S(;g)ém:amm@lapid@@)dueNoz (e) -C(O)NH2; (O C(0O)OH (g) -CHG

(h) -R3; (i) gyﬁsg ctﬁgo“ l?lf: %ro D 20'13%’5&1 of(slﬁ%stuugdq} Eﬁﬁgﬁnutmﬁdﬁﬁ@ hydr ogen,

Vis selecte roup consrs rogen 0124; - 127
- (c) -0C(0) Réidixoly, thlaﬁ(IQ)ohHalb artmp pyﬁtﬁ(lfﬁ))ZaRtiﬁméfN)‘lere@Lthmmwﬁaﬁ figets and
(g) -0- dlsaccharlgfﬁ alternatlch\ adé/takentogether wi th the carbon
atom they ar EREGdHgeposiliopRyimKiBgAngPYRZ0ey v i's i ndependently: (0 h

ydrogen; (g) ahyidBaxyéack depdRaB8ly séiediehtdragen; or (j) -R3. 4. The conpound
of claim3 wherei n (,y is selected fromthe group consisting of oxazol e and
t hi azol e. hydrogen;

(b)- —R3;

(c) -ORy;

(d) -OC(O)Ry4;

(e) -OC(O)NHRy;

() - OC(O)OR;

(g) —-NR3R; wherein Rg and Rg are each independently selected from Ri;
alternatively, Rs and Ry taken together with the nitrogen atom to which they are
connecied form a 3- to 10-membered ring which may optionally contain one or
more heterofunctions selected from the group consisting of: -O-, -NH-, -N(C;-
Cg-alkyl)-, -N(R0)-, -S(O)n-, whereinn = 0, lor 2, and Rg is selected from
aryl; substituted aryl; heteroaryl; and substitutcd hétcroaryl;

(h) -NHC(O)Rs;

(1) —NHS(O)2R4;

(1) ~NHC(O)ORy; and

(k) -NHC(O)NHR4; 7

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

(a) C=0;

(b) C=N-I-R,;, wherein ] is absent, O, C(0O), SO,, NH, NHC(O), NHC(O)NH or
NHSO-; and wherein Ry, is independently selected from halogen and Ry;

(c) C=CH-J-Ryy; _

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

L is independently selected from Rj;



5. The conmpound of claim4 wherein (a) X4 is N X3 1S CNH121 and XI,
X2 and X5 are CH, or (b) X4 is CGNHRL, X3 is Nand XI, X2 and X5 are CH or
(c) Xd4and X2 are N, X3 and X5 are CGNIHRI and X1 is CH, or (d) X4 and X5
are N, X3 is CGNHRI and X1 and X2 are CH;, or (e) X4 and X1 are N, X3
is CNI1-1121 and X2 and X5 are CH, or (0 X 4 is CGNHRI, X3 and X1 are N and
X2 and X5 are CH, where Rl is hydrogen or an amno acid residue.. X Y or a
pharmaceutically acceptable salt or ester thereof, wherein ; is hydrogen;
Q@ is: (d) hydrogen; (e) 012p; or (f) - 5, wherein R5 is selected from
the group consisting of: (iii) -R3; and! i"'v) substituted and unsubstituted
-C3-C12 cycl oal kyl containing 0, 1, 2, or 3 heteroatons selected fromO, S
or N; R30 and R40 are each independently selected fromthe group consisting
of hydr ogen,Wacselected fiombst i t ut ed or unsubstituted, saturated or unsaturated
al i phatic group, (ag hsudt@%l;,tut ed or unsubstituted, saturated or unsaturated
alicyclic group, ‘d YaBSt "t uted or unsubstituted aromatic group, a
substituted or ugsuydtdxy ptodchglppdupr oar omati ¢ group, saturated or unsaturated
heterocyclic groyp; or can be taken together with the nitrogen atomto
whi ch they are al(sa‘(ﬁied to forma substituted or unsubstituted heterocyclic
or heteroaronati_chri@(@;mnd A B, W R3, T, Cy, Y1-Y3, X and Y are as
previously defined in cmn;éé - X CGf(lV) or a pharmaceutically acceptable
salt or ester théRedfO)QRar®en A is 0 or NC(0)12.11; Rp is hydrogen; and
T, Oy, Y1-Y3, X (BndOhN@;Re)as previously defined in claiml. 7. A conpound
according to claiml, represented by formula (V) Y2. y -<O Fitp if L8
HOB,.. 0 06.Q4v (V) or a pharnmceutically acceptable salt or ester thereof,
wherein A is O 5 HQ(;O) 1111, Rp is hydrogen; and T, Y1-Y3, Rl1l and Y are
as previously defined inclaim1. - 130 - 9. A conpound according to claim
1, represented bybXd¢¥@Ra (VI) (V1) or a pharmaceutically acceptable salt
or ester thereof ’(c)‘,"’ﬁ@( Gr4e is 0 or NC(O)RII; Rp is hydrogen; and T, . '
Y1-Y3, R11 and Y ‘are as previously defined in claiml. 10. A conpound
according to cl ai{) 4G(YEBresented by formula (VII) RIR2 %N 120X1 x3, R30
RAO R, NO , X v or £ rmaceutically acceptable salt or ester thereof,
wherein Q is: (a()3 ﬁ@gﬁo en; (b) ORp; or (c) -0OR5, wherein R5 is selected
fromthe group cqfishatosatghaoide; (i) -R3; and (ii) substituted and
unsubstituted -C3-Cl2 ¢ cho,aI kyl containing 0, 1, 2, or 3 heteroatons
selected fromo, & ‘Fa“kﬁ(a" Gor T

(h) trisaccharide;

Zis:
{a) hydrogen;
(b) —N3;
(c) CN;
(d)} -NOy;
(e) ~C{O)NHx;
() - C(O)OH;
(g) -CHO;
(h) -Ry;
(i) ~C(O)OR3;
() ~C(O)R3; or
(k) “C(O)NRgRo;
when U is hydrogen, V is selected from the group consisiing of:
(a) hydrogen;
(b) -ORy;



-131 - R30 and R 40 is independently selected fromthe group consisting of
hydr ogen, acyl, a substituted or unsubstituted, saturated or unsaturated

al i phatic group, a substituted or unsubstituted, saturated or unsaturated
alicyclic group, a substituted or unsubstituted aromatic group, a
substituted or unsubstituted heteroaromatic group, saturated or unsaturated
het erocyclic group; or can be taken together with the nitrogen atomto
which they are attached to forma substituted or unsubstituted heterocyclic
or heteroaromatic ring; and R, R2, Cy, X1-X3, W X Y, A and B are as
previously defined in claiml. A conpoubdf -according to claim1, represented
by formula (MI11) R, , RR x(VIlIl) or a pharmaceutically acceptable salt

or ester thereof, wherein A" is 0 or NC(O)RL i; Rp is hydrogen; and Rl, R2,
X1- X3, R11l, Cy, (¢ -0O&@RY are as previously defined in claiml. 12. A
conpound represent ed ormula (XVI) (XVlI) or a pharmaceutically

accept abl e salt dﬁ}égeér)&ﬁhéreof - 132 - wherein Ropis H Ar, Y and A" are
sel ected from t hgegros@)ensi sting of: Ar V A Ar VA (a) i0-0-1:-/ .
NC(O)Me (e) NI. jr ¢ 112NN 11,0 (D) 7-0) EI2irdN""0".s N\t H (O
N-S Ft 2NNk, N/t (h-Q-@)O"P?PQhﬁ“ 'Eéf}/)'/g Nf

(g) ~O-disaccharide;
alternatively, U and V taken together with the carbon atom they are attached is C=0;
each of X and Y is independently:

() h ydrogen;

(g) hydroxy;

(h) NRgRy;

(i) halogen; or

() -Rs.

4, The compound of claim 3 wherein Cy is selected from the group consisting of

oxazole and thiazole,

5. The compound of claim 4 wherein
(a) Xa is N, Xy is C-NHR; and X, X; and Xs are CH; or
(b) Xsis C-NHR,, X3 is N and X, Xz and Xs are CH; or
(¢) X,and X; are N, X; and X; are C-NHR, and X, is CH; or
(d) Xy and Xs are N, X is C-NHR, and X, and X, are C-H; or
(e} Xqand X; are N, X;is C-NHR; and X» and Xs are CH; or
(f) X 4 is C-NHR;, X3 and X; are N and X; and Xs are CH;

where R, is hydrogen or an amino acid residue.



HO (g) SNNI FNC(O)Et (d) S HZNQ1,-- , Nt F NC(0)Et 13. A

conpound represented by the formula (X): Ar Ar2 AB Qhisly VO X Y(X) or a

pharmaceutically acceptable salt, ester, am de, sulfonam de or

phosphonan de t hereof, wherein: Ari is selected fromsubstituted or

unsubstituted am no-thiazole, -am no pyrazole, am no isoxazole, oxadiazole,

am no oxadi azol e, am no oxazole, S-am no-1, 2,4-thiadiazole, amno triazole,

or amno tetrazole; and Ar2 is selected from substituted or unsubstituted

t hi adi azol e, oxadi azol e, imnidazole, thiaZbte, pyrazole, oxazole, benzene,

pyridine, am no pyridine, pyrimdine or pyrazine; or Ari is selected from

substituted or unsubstituted am no pyridine, am no pyrimdine or am no

pyrazi ne; ané Ar 2A cenmehéof Bomfiladkh substituted or unsubstituted

thi adi azol e, - 133 - oxadi aagle, imdazole, thiazole, pyrazole, oxazole,

am no pyridine, 2-pyridine 1t zol e wherein Ar, is connected at

5-position, pyrimdine or pyrazifke,Y A and B are each independently sel ected

from (a) hydrogen; (b) -R3 wher® R3 is substituted or

unsubsti t ut ed- C2- Coal kenyl, or -C2- ggk{/nyl ®&xcRwocontaining 0, 1, 2, or 3
(

het eroatons selected fromO, S or N; =01 erein R4 is independently
sel ected fromthe group consistiwg dr em- (i1) aryl; substituted
aryl; heteroaryl; substituted het e?.. il ; and (iv) -R5, wherein
R5 is substituted and unsubstituteds -2, kyl each containing O,

|, 2, or 3 heteroatons selected fr]om N, (d) -0C(0)R4; (e)
-OC(O)NHR4 (f) - OC(O0)OR4; (g) -NR8 reln Rg and 14 are each

i ndependently sel ected fromR3; alter ki vel y, R8 and(I®®P taken together

with the nitrogen atomtg whi c%thaﬁy ar.e n ected forma 3- to 10-nenbered
ring which niy2 JRImaauiely esmianias r‘l’ée%‘f” * het erof unctions sel ected from
the group copgbeta ng of: -0-, -NH+, -N(R4)-, -S(0)"-, wherein n =0, 1 or

2; (h) -NHC( 0) R4A> (1) - NHSO2R4; (j) -NHC(0)OR4; and (k) -NHC(0) NHR4;
R} is hydrogen; :

Qis:
(d) hydrogen;
{(e) ORp; 01 ,
(f) — ORs, wherein Rs is selected from the group consisting of:
(i) —Rs;and
(iv)  substituted and unsubstituted -C3-Cyz cycloalkyl containing 0, 1, 2, or

3 heteroatoms selected from O, Sor N, _
R3q and Rypare each independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsub’stituted', saturated or unsaturated alicyclic group; a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to which
they are attached to form a substituted or unsubstituted heterocyclié or heteroaromatic ring;

and A, B, W, Rs, T, Cy, Y;-Y3, X, and Y are as previously defined in claim 1.



alternatively, A and B taken together with the carbon atomto which they
are attached are selected from (a) C=0; (b) CNJ-17211, wherein J is
absent, 0, C(0), SO, NH, NHC(0), NHC(0)NH or NHS02; and wherein Ru is

i ndependently sel ected from hal ogen, NO2 and R4; (c) C=CH J-R11l; - 134 -
(d) substituted or_ unsubstituted, and saturated or unsaturated 5- to 10-
menbered heterocyclic; L is independently selected fromR3; Wis selected
from (g) hydrogen; (h) hydroxy prodrug group; (i) -R3; (j) -C(O)R4; (k)
-C(0)0-R4; and (1) -C(O)N(R8R9); Qis: (a) -R4; (b) -C(O)R4> (c) -C(O)NH R4
(d) -C(0)OR4; (e) -S(0)2R4; (f) nonosaeddy- ride; (g) disaccharide; or (h)
trisaccharide; .Zis: (1) hydrogen; (m-N3; (n) -CN, (0) -NO2; (p)
-C(0)N112; (q) -C(0)011;, (r) - C-10; (s) -R3; (t) -C(0)OR3; (u) -C(0)R3;
or (Vv) -C(0)N1281R8 mpound &&ordird tb Slafiy tirogesente¥/by formeladtled from the group
consisting of: (a) hydrogen; (b) -OR4; (c) -0C(0)124; (d) -0C(0)Nl-1R4;
(e) -0OS(0)2R4; (0 - O-npno ya&ri de; and (g) -0-disaccharide; or
alternatively, U and V taken ' r wwth the carbon atomthey are
attached is C=0; each of' X and i ndependently selected from (a)
hydr ogen; (b) hydroxy; (c) NR8R 9; 0) Aal ogen; or (e) -R3.

(

e R, \N/
o v, '.‘o 0

(IV)
or a pharmaceutically acceptable salt or ester thereof, wherein A’ is O or NC(O)R”; Rpis

hydrogen; and T, Cy, Yi-Y3, X, and Y are as previously defined in claim 1.

8. A compound according te claim 1, represented by formula (V)

(V)
or a pharmaceutically acceptable salt or ester thereof, wherein A”is O or NC(O)Ri; R, s

hydrogen; and T, Y}-Y3, Ryy and Y are as previously defined in claim 1.



or a pharmaceutically acceptable salt, ester, am de, sulfonam de or
phosphonamni de thereof, wherein Rp is hydrogen; Q is: (g) hydrogen; (h) OR

or - 136 - (i) -OR5, wherein R5 is selected fromthe group consisting of:
(v) -R3; and (vi) substituted and unsubstituted -C3-Cl2 cycl oal kyl
containing O, I, 2, or 3 hetcroatons selected fromO, S or N, R30 and R40

are each independently selected fromthe group consisting of hydrogen,
acyl, a substituted or unsubstitutcd, saturated or unsaturated aliphatic
group, a substituted or unsubstituted, saturated or unsaturated alicyclic
group, a substituted or unsubstituted adddmatic group, a substituted or
unsubstituted heteroaromatic group, saturated or unsaturated heterocyclic
group; or canh be taken together with the nitrogen atomto which they are
attached to §or mAcsushd hatbekhgao claims Lspricteuted dy emelad¥yicl i ¢ or
hetcroaromatic ring; and An, Ar2, W X, Y, A and B are as previously
defined in claim13. 15. A bund according to claim 14 wherein An is

am nopyrazole. X(X11) or ap tically acceptable salt, ester, am de,
sul f onam de or phosphonam de the eof wherein Wis selected from (a)
hydrogen; (b) -R3, wherein R3 is stibs}ituted or unsubstituted-C2-C6al kenyl,
or -C2-05al kynyl each containing O, ;- Pr 3 Neteroatons selected fromO

Sor N (c) -C(O)R4, wherein R4 is iRpdEw "Q,en‘ty"selectedfromthe group
consisting of: (i) hydrogen; (ii) ae §tP‘t~- | aryl; heteroaryl;
substituted hetcroaryl; - 137 - (i) -R3;) "andl (i -R5, wherein R5 is

substituted and unsubstituted -C3- q12 yc 0alKyl %ach containing 0, 1, 2,
or 3 heteroatons selected fromO, S ; ) -C(0)0-R49; and (e)
-C(0) N(R8R9), wherein Rg and RO are eachy, ndependentl(x,l§el ected from RS;
alternatively, 128 and Rg taken together with the nitrogen atomto which
they are conoracthedndceutivelly Sceritabld Gltroe pderrthateaf] wipreihiAd is (grayNﬁﬁiﬂ)iR@m Bbisy
contain one or, nore cti sel fir t.he, up consisting of:
o R R and Tt R €D S g GG BRI RELB £10, ©92 3\
i ndependently selected from (a) hydrogen; (b) hydroxy; (c) NR8RO; (d)
hal ogen; or (e) -R3. R30.,and 1240 are .each in ndent l.y..sel ected fromthe
group consi sgq;ng OFOTRAYNE gesgr “é?c')‘?lcfa"alsﬁfiréifei“fegﬁ’g?orfﬂu au‘]n\'bshdbsti t ut ed,
saturated or unsaturated al RpRaftzi c group, a substituted or unsubstituted,
saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromati c group, a substitut Y unsubsti tuted heteroaromatic group,
saturated or unsaturated het®ifgtyCIN c group; or can be taken together with
the nitrogen atomto which they attached to forma substituted or
unsubstituted heterocyclic or heterggmrgmatic 'F’{FFQJ Rp, is hydrogen; A,
together with the carbon atomto whisgRSt" is;.,aufached, is selected from
(e) C=0; (f) C=N -J-R11, whereinW,Ps ©0), SO2, NH NHC(O0),
NHC(0) N1-1 or NHS02; and wherein RL-E bnt 1y sel ected from hal ogen
and R4; (g) CCHJ-Ri; (h) substip tbShi tuted, and saturated or
unsaturated 5- to 10- nenbered hetér ic; and - 138 - Ar6 is selected
fromthe groups set forth bel ow and°Arx Yc%n be furtmb substituted. ATr6
H2N N../ H2N 1-12N :

or a pharmaceutically acceptable salt or ester thereof,

ed-

wherein
Q’is:
(a) hydrogen;
(b) ORy; or
(c} —ORs, wherein R is selected from the group consisting of:
(i) ~Rj; and
(i)  substituted and unsubstituted —~C3-C;; cycloalkyl containing 0, 1, 2, or

3 heteroatoms selected from O, S or N;



H2ZN S H2N-4 | N N 112NN N NI TITP "112N ? 112NN N N/ C m 112NN
SI11 N .? % / 112NN * H211 H2N 1..1IN-- IIP ...., H2NN ae H2NN Hz
? NNe ".NH2NN/ H2NN | / | :

-131-

Ry and Rygis independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
_aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to which
they are attached to form a substituted or unsubstituted heterocyclic or heteroaromatic ring;

and Ry, Ry, Cy, X;-X3, W, X, Y, A and B are as previously defined in claim }.

1l. A compound according to claim 1, represented by formula (VIII)

R1\'N<R2

¢
HO)\

(VIID)
~ or a pharmaceutically acceptable salt or ester thereof, wherein A is O or NC(O)R11; Ry is

hydrogen; and Ry, Ry, X)-X3, Ryt, Cy, W, X and Y are as previously defined in claim 1.

12. A compound represented by formula (XVI})

(XVD)

or a pharmaceutically acceptable salt or ester thereof



14 NNi NH2NCK NNNH2 N /\ -NHNN /----- 714 N\ h H2N) * 0--N

HZN tritN N"'" 4 H2ZN* NH2 N * N-4--- H2ZNNN - 139 - Ar6 14- H2N4A. N 1
Hp >"---N Ni *0NH2N-4Si i N",.. '"s HZNN N '
-132 -
wherein

R, is H, Ar, Y and A’ are selected from the group consisting of:

Ar Y A’ ~ Ar Ty A
RN | I ' N
w| Lt | n Neome| ) \N}ﬁ_zf/’i H
' ! = HoN Z \h‘ s
101 e on 1 N1 L I I 1Y I 7 | B B

5
N-3 . ’ if M= :
(c) HzN’QN/ \ s H 0 - (g) HzN/[N f:; Y ; F NC(O)EL |
N { . X
B |
@| 2|

13. A compound fepresented by the formula (X):

Ar1 \Afz

(X)

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,
wherein:

Ar is selected from substituted or unsubstituted amino thiazole, amino pyrazole, amino
isoxazole, oxadiazole, amino oxadiazole, amino oxazole, 5-amino-1,2,4-thiadiazole, amino
triazole, or amino tetrazole; and Ar; is selected from substituted or unsubstituted
thiadiazole, oxadiazole, imidazole, thiazole, pyrazole, oxazole, benzene, pyridine, amino
pyridine, pyrimidine or pyrazine; or

Ary is selected from substituted or unsubstituted amino pyridine, amino pyrimidine or

amino pyrazine; and Ar, is selected from substituted or unsubstituted thiadiazole,



1%...1 Ncf5 N.. 0 112N--C N 1-.sH2N--(C tir O0--N H2N-4. i N N
/4314 N\ 1-12N LN\ / -- ii2Ni N/ --, H2N| / 0 HaN Hall'-"1,.1 ---.
HaNN N\ | . N-- 17. A conpound according to claim 14 represented by
formula (XI1) X Y(XIl) or a pharnmaceutically acceptable salt, ester, am de,
sul fonam de or phosphonani de thereof, wherein Rp, R30, R40, W X and Y are
as previously defined in claim14; A, together wwth the carbon atomto
which it is attached, is selected from (a) C=0; (b) C=NJ-R11l, wherein J
is absent, 0, C(0), SO2, NH, NHC(0), NH %)) NH or NHSO02; and wherein 1211 is
I ndependent|ly sel ected from hal ogen and 114; (c) C=CH J-R11; - 140 - (d)
substituted or unsubstituted, and saturated or unsaturated 5- to_ 10-

menber ed het exadiagelk imidazele, thiszole prerade) okazolh amhieo gyiilives LSREridimsef Hiaglf ow can

be further Swﬂgxlefnt}ﬂl. %Clbnnegtewgll\g-gshwn, pyrimidine or pyrazine;
A and B are each independently selected from:
(a) hydrogen;
(bj —R; wherein R; is substituted or unsubstituted —C,-Cg alkyl, —C3-Cy alkenyl, or
~C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, Sor
N;
(¢) —OR4 wherein Ry is independently selected from the group consisting of:
() hydrogen;
(i)  aryl; substituted ary}; heteroaryl; substituted heteroary};
(i) —Ry;and _
(iv) —Rs, wherein Rs is substituted and unsubstituted —C3-C; eycloalkyl
each containing 0, I, 2, or 3 heteroatoms selected from O, S or N;
(d) ~OC(O)Ra;
(e) “-OC(O)NHRg;
(f) — OC(O)YOR4;
| (g) -NRsRg; wherein Rg and Ry are each independently selected from Rs;
alternatively, Rg and Ry taken logether with the nitrogen atom to which they are
connected form a 3- to 10-membered ring which may optionally contain one or
more heterofunctions selected from the group consisting of: -O-, -NH-, -N(R4)-, -
-S{O)y-, whereinn= 0, 1 or 2;
(h) ~-NHC(O)Ra;
(i) ~-NHSO2Ry;
() -NHC(O)ORy; and
(k) -NHC(O)NHR4;
allernatively, A and B taken together with the carbon atom to which they are attached are
selected from:
(a) C=0;
(b) C=N-J-R,;, wherein ] is absent, O, C(0), SO, NH, NHC(O), NHC(O)NH or
NHSO;,; and wherein R, is independently selected from halogen, NO; and Ry;
(c) C=CH-J-Ryy;



N 2 NS "--- NLI.I NI /). .0.. " RNNONHA/ NA ,s,jt Nt/r s N
H2N- "-NX /| 18. A conpound according to claim 13, represented by
formula (XI11) w2w r--<0 WB. 114% Ar2 A 0 O Al NO np NHO or a
pharmaceutically acceptable salt or ester thereof, wherein A is 0 or
NC(0)Rli; Rp.is .hydrogen;--and T is NRIR2, where RI and Rz are each
i ndependently selected from (a) hydrogen; (b) -R3, where R3 is substituted
or unsubstituted -Cl1-C6 al kyl, -C2-C6 al kenyl, or - Cz-C6 al kynyl each
containing 0, 1, 2, or 3 heteroatons selected fromO, Sor N (c) -C(0)R4;
where R4 is independently selected froml3e group consisting of: (ix)
hydr ogen; (x) aryl; substituted aryl; heteroaryl; substituted héteroaryl;
(xi) -R3; and (xii) -Rs, where R5 is substituted and unsubstituted -C3-C 1
2 cycl oal kyl eachdramtitai BgurByubsituted, andrsat3rated toe nzatuons! Sabd &t membargdn 0, S
or N, (x) -C(O)NHR4; - 141 - (y) -C(O)OR4; (z) an am no acid residue (aa)
(R30) (1t 40) P(0)-; aherocyehe; o

L is independently selected from R3;

W is selected from:

() hydrogen;

(h) hydroxy prodrug group;

(1) —Ra;

(4) ~C(O)R4;

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

(1) ~C(ON(RgRs);
Qis:

{(a) —Ra;

(b) ~C(O)R4;

{c) —C(O)NHRy;

{d) —-C(O)OR4;

(e) -S{O0)Rq4;

{f) monosaccha ride;

(g) disaccharide; or

(h) trisaccharide;
Zis:

() hydrogen;

{(m)—Ns;

(n) —CN;

(0) —NOy;

(p) ~C(O)NHz;

(q) —C(O)CH;

(r} - CHO;

(s) —Rs3;

(1) ~C(O)ORy;

{u) ~C(O)R3; or

(v) ~C(O)NRgRs;



(bb) -S(0)2R4; alternatively, RL and R2 can be taken together with the
nitrogen they are attached with to forma fused or non-fused, substituted
or unsubstituted heterocyclic ring; W, W2 and WB are each i ndependently
selected fromS, N, O or CRIo wherein RL() is independently selected from
hydr ogen, hydroxy, am-no, hal ogen, substituted or unsubstituted al koxy,
substituted or unsubstituted al kyl am no, substituted or unsubstituted

di al kyl am no, CF3, CN, NO2, N3, sulfony acyl al i phatic, and substituted
aliphatic. WA is Nor C provided that @@5 W2, WB and W are selected such
that the five-nmenbered ring to which they belong is thiazole, pyrazole,

i soxazol e, oxadi azol e, oxazole, 1,2, 4- thladlazole triazole, or tetrazole;
and Ar2, R, Uanbydiogand/ isselppted from dieeraprconating aficl ai m 13. 19. A compound
accordi ng to cl al(g} %ﬁr %ﬁpr esented by formula (XIV) or formula (XV)

, VWi Ar, r--(01 w % (XV) or a pharnmaceutically acceptable salt or
ester thereof, mﬁé)éDh%A' is 0 or NC(0)12, r; Rr, is hydrogen; and T,
W-W, R, and Y éﬁ)gfeVIOUS|y defined in claim18. - 142 - (XVI) or a
pharmaceutical ly acce 3 e salt or ester thereof, wherein Ar is selected
fromthe group cddh+@€ﬁhUHBm wherein A' is oxo or NC(0O)R2; R is hydrogen
an am no acid re%gp_ Q%O)RQ or (R30)(R40)P(0)-; R2, R3 and R4 are each
i ndependent |y sel‘€c cp?}'h1substituted or unsubstituted al kyl, substituted
or unsubstituted(@LM@mmhpmmdhﬁﬂémuded or unsubstituted cycloal kyl or
substituted or ub ti tu ed heterocycloalkyl Yis Hor F, and Rr, is H

- 143 - 21.The c a|n120 wherein Rl is an amno acid reS|due of
the formula owmnefneum)qumammtwwer fvitathelkatbon blomathcharXhitahet XZ=Ds,

i ndependent |y, dro en, . al kyl , stl ted al kyl, cycloal kyl, substituted
cycl oal kyl P@i( FV@FE%%”Hﬁ? ?‘iﬁ‘idteﬂémﬁet eor cycl oal kyl
heterocyloalkylaugyh(h@%h§tituted het eocycl oal kyl al kyl arylalkyl,
substituted aryIaIkK eteroaryl al kyl, substituted heteroarylalkyl,
substituted cycl d&l XdWﬁﬂbyl or cycloal kyl al kyl; and Ra and Rb are each,

i ndependent |y, hy {p@@@w al kyl, substituted aIkyI cycl oal kyl, substituted
cycl oal kyl, hetroal kyl substltuted het er oal kyl , heterocyloalkyL,

substi t ut ed hetedﬁkbdpﬁﬁl%yl heterocyloalkylalkyl" substi t ut ed
heteorcycloalkqu{ substltuted cycl oal kyl al kyl , cycl oal kyl al kyl,
aryl al kyl-, substi aryI al kyl , heteroaryl al kyl or substituted

het eroaryl al ky; or when X2 is hydrogen and g is an integer of 1, X1 and Ra
can toget her a C2-0 rLQu r - 05 nyl ene group.

22. The corrp(])und forepaun aﬁ“l( recl?arlfgql% Igprf%me b or%hrm)?ogen 23. The
compound of O aim 21 mherelnARh.;s a residue of glycine, D . or L-alanine,
D-or L-phenyl alanine, D or L- tyr |ne D or L-leucine, D or

L-isol eucine, D or L-valine, o C stelﬁﬁ,R{> or L-tlueonine, D or

L-serine, D or L-arginine, D or artne id, D or L-glutamc acid,
D- or L-lysine, D- or L-histidi¥g2  Loas

a@lne, D- or Lproline, D
or L-tryptophan, D or L- glutanln oy L- ionine, D or Lhonoproline,
d- or-1-0-al anine, D or norva 1 R0y ¢ euci ne, D or
Lcycl ohexyl al ani ne, D- or L t- bu yI‘ jne, D or L-4- hydroxyprollne D or
Lhydr oxyl ysi ne, D- or L-denosi ne, Qr Q.lsodenDS|ne D or
L-3-net hyl histidine, y- - 144 - anmi*hcdbutyric acid, GﬁQ or L-citrulline, D
or L-honocysteine, D or L-honoserine, D or Lonithine and D- or
L- met hi oni ne sul fone. 24. The conpound of Claim 23 wherein 121 is a
resi due of Lowa phrmeascutically aeogptpblp salipester @U@F’rﬁé*ff’“%de orpboPHARPEFlD ai m
20 wherein A ;is;0xo or NC(0)R2, wherein R2 is C -Coéalkyl. 26. The
conmpound of &'am 20 having the formula: S HN wherein R is hydrogen or an
am no acid r &idydroge27. The conpound of claim 26 wherein Rl is a residue
of glycine, k§%{anine, Lphenyl al ani ne, L-tyrosine, L-leucine, L-isoleucine,
L-valine, L-C eine, L-threonine, Lserine, L-arginine, L-aspartic acid,
L-glutam c aC|d (&) hydiopam; L- hi stidine, L-asparagine, Lproline,

L-trypt ophan, %z ne. L- net hi oni ne, L-honoproline, L-13-al anine,
Lnorvaline, L- nor ucPhe L- cycl ohexyl al ani ne, L-t-butylglycine,

L- 4- hydroxyprol i ne, Lhydroxylysine, L-denosine, L-isodenosine,

L- 3-net hyl hi stidine, 7-am nobutyric acid, Lcitrulline, L-honocysteine,

L- honoserine, L-ornithine or L-nethionine sulfone. 28. The compound of
claim26 wherein Rl is a residue of L-citrulline. - 145 - 29. A conpound
represented by formula (XVl)




(XV1) or a pharnaceutically acceptable salt, ester, am de, sulfonam de or

phosphonam de thereof, wherein Rp is 1-1, and Ar, Y and A" are selected

Ero;nthe group consi sting of: Ar Y A Ar Y A (a) HNNIi NF NCO) M
cc

\

HO

,N-0 NHO (b) / \ --NH2N NCO)Me 00 24--0 H2N- ,- N 0 (¢)
(gg) ENNHO (d) ... ... .

-136 -

(i) ~ORs, wherein Rs is selected from the group consistirﬁg of:
W) —-R3; and '
(vi)  substituted and unsubs{ituted —Cg-Cf; cycloalkyl containing 0, 1, 2, or
3 heteroatoms selected from O, S or N;

R0 and Ragare each independently selected from the group consisting of hydrogen, acyl,a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstituted, satufated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to which
they are attached to form a substituted or unsubstituted heterocyclic or heteroaromatic ring;

and Ari, Ar, W, X, Y, A and B are as previously defined in claim 13.
15. A compound according to claim 14 whercin Ary is aminopyrazole.

16, A compound represented by formula (Xllj

Arg
\l‘ A Rin Ry
0‘111’ > w4
: N F!?P N

X
or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,
wherein
W is selected from:
(a) hydrogen;
{b) —R3, wherein Rj; is substituted or unsubstituted —C,-Cs alkyl, ~C;-Ce alkenytl, or
~C,-Cs alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, S or
N;
(¢) —C(O)Rs, wherein Ry is independently selected from the group consisting of:
(1) hydrogen; _
(i)  aryl; substituted aryl; heteroaryl; substituted heteroaryl;

112N



'ON..-- HO (hh) O 2NN 0 (e) O-N\ i N..." HO (ii) ykz.N N
NI101 HO (0 HO (il) NH2 Nor-( 4 ., ,144 * N HNCO)Me H2N
(g) H2N N |

-137-

(iti) -Ry and
(iv)  —Rs, wherein R; is substituted and unsubstituted —~C;3-Cy3 cycloalky!
each containing 0, 1, 2, or 3 heteroatoms selected from O, S or N;
(d) —C(O)O-Ry; and
(e) —C(O)N(RgRp), wherein Rg and Ry are each independently selected from Rsj;
alternatively, Ry and Rg taken together with the nitrogen atom to which they are
connected form a 3- 10 lO-memberéd ring which may optionally contain one or
more heterofunctions selected from the group consisting of: -O-, -NH-, -N(Ry)-
, -S(O)y-, whereinn= 0, | or 2;
each of X and Y is independently selected from:
(a) hydrogen;
(b) hydroxy;
{c) NRsRy;
(d) halogen; or
(e) —Rs.
Rap and Ryq are each independently selected from the group consisting of hydrogen, acyl, a
substituted or unsubstituted, saturated or unsaturated aliphatic group, a substituted or
unsubstituted, saturated or unsaturated alicyclic group, a substituted or unsubstituted
aromatic group, a substituted or unsubstituted heteroaromatic group, saturated or
unsaturated heterocyclic group; or can be taken together with the nitrogen atom to which
they are attached to form a substituted or unsubstituted heterocyclic or heteroaromatic ring
R,, ishydrogen;
A', together with the carbon atom to which it is attached, is selected from:
(e) C=0; \ .
(f) C=N -J-R,,, wherein J is absent, O, C(0), SO,, NH, NHC(O}, NHC(O)NH or
NHSOQ,; and wherein R;, is independently selected from halogen and Ry;
(g) C=CH-J-Ryy; '
(h) substituted or unsubstituted, and saturated or unsaturated 5- to 10- membered

heterocyclic; and

\ H2



NHO
- 146-

(kk) H2NN H NC(0) Me (h)

Ar

Y A

Ar Y A

(0 |

HON O N...'"
N H NC(0)Me

- 138 -

H NC(0) Me

(11) S H2N-4 |

N O

(m) H2 NNN2 00) N2N O

Arg is selected from the groups set forth below and Ars can be further substituted.

Al‘ﬁ

S
HaN™

Nf \ 4N - _—
| i P
N, -~ N
£
HaN—,
{-\ \N-jﬁ 2 N
W 7
N o
SOy |
= HsN N
N
HaN

I
N NN = )\r
] ¢'\.. HaN™ N7 Y
N
o
HN™ N S,
i N/H-
] -
N N N =N \/k’
NH, Nz :
/=N O-N
Y N




N ---

HO

(nn) HNN 0 (k) NN HO (00) PFf-ONN...." H (1) ..

HONN F NH NN (pp) .." HZNN'I\ F O (n) N IP 0 (ggq) H2N. N N 1IN

-139-
Al‘6
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17. A compound according to claim 14 represented by formula (XTI).

(X1I)
or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,
wherein |
Rp, Rig, Rap, W, X and Y are as previously defined in claim 14;
A, together with the carbon atom to which it is attached, is selected from:
(a) C=0;
(b) C=N-J-Ry,, wherein J is absent, O, C(0), SOz, NH, NHC(O). NHC(ONH or
NHSO,; and wherein R, is independently selected from halogen and Ry;
(c) C=CH-J-Ryy;



\' HO
(ss)

(n)
N

W2 N...Nas tL NCO)Me (n) 0.142N4 1 N HO (0)
Fo 1 (P) NN 0
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(d) substituted or unsubstituted, and saturated or unsaturated 5- to 10- membered
heterocyclic;

Ar is selected from the groups set forth below can be further substituted:

5 N—§
L - w Oy
N . N

N-o N
] N 4 7 N8
HZN,[_N 4 \ p ; H:N e~ | B g/\'iw)i
NN HaN . N

- 18. A compound according to claim 13, represented by formula (X111)

(X111}
or a pharmaceutically acceptable salt or ester thereof,
wherein
A’ is O or NC(O)Ry); R, is hydrogen; and T is NRR;, where R, and R are each
independently selected from:
(a) hydrogen;
- {b) —R3, where Ryj is substituted or unsubstituted —C,-Cg alkyl, -Ci—C5 alkenyl, or —
C,-Cg alkynyl each containing 0, 1, 2, or 3 heteroatoms selected from O, S or N;
(c) —C(O)R4; where Ry is independently selected from the group consisting of:
(ix)  hydrogen;
(x} aryl; substituted aryl; heteroaryl; substituted heteroaryl,
(xiy -R;;and
(xii) ~Rs, where Rs is substituted and unsubstituted ~C3-C,2 cycloalkyl

each containing 0, 1, 2, or 3 heteroatoms selected from O, S or N;

(x) ~C(O)NHRy4;

F O



((U H2M N\ 1 N- FE NC(O)Et (g) r--NN HM N)' F NC(O)Me (uu) ?

H2ZNN N\ ;4. .. HO (r) HZNrzN N>:"........... N1li s NC( 0) Me (vv) O
H2NAN N1 HO (s) ---,... HZNN NN F NC(0) M
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(y) ~C(O)OR4;

(z) an-amino acid residue

(aa) (R3O)}R40)P(0)-; and

(bb) ~S(O)R4;
alternatively, R| and R; can be taken together with the nitrogen they are attached with to
form a fused or non-fused, substituted or unsubstituted heterocyclic ring;
W, Wy and Wj are each independently selected from S, N, O or CR g wherein Ryo is
independently selected from hydrogen, hydroxy, amino, halogen, substituted or
unsubstituted aikoxy, substituted or.unsubstituted alkylamino, substituted or unsubstituted
dialkylamino, CF3, CN, NO3, N3, sulfonyl, acyl, aliphatic, and substituted aliphatic,
WaisNorC;
provided that Wy, Wo, W3 and W, are selected such that the ﬁve;membered ring to which
they belong is thiazole, pyrazole, isoxa'zole, oxadiazole, oxazole, 1,2,4-thiadiazole,
triazole, or tetrazole; and |

Ary, Ry and Y are as previously defined in claim 13.

19. A com-pound according 1o claim 18, represented by formula (XIV) or formula (XV)

(X1V)

or a pharmaceutically accepia.ble salt or ester thereof,

(XV)

wherein A’ is O or NC(O)R; R, is hydrogen; and T, W-W,, Ryy and Y are as previously

defined in claim 18.



(w) H2N-4 |
(xx) H2NI /
isl"--__ -> |

NN HO - 147- Ar Y A Ar YA (t)

HO (u) i.sz___ 0, HZNN\---N'" HO (YY)

HONN \--NI3 F 0 (zz) H2N...-N NC(0)Et
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20. A compound of formula (XVI}

XV
or a pharmaceutically acceptable salt or ester thereof,
wherein

Aris selected from the group consisting of

rv— ]

H N

-, and Ty

wherein

A'is oxo or NC(O)Ry;

H2N N H2N  NC(0) Me
N-s NF O (V)

R, is hydrogen, an amino acid residue, -C(O)Rz or (R30)(R4sO)P(O)-;

R, R3 and R4 are each independently selected from substituted or unsubstituted alkyl,'

substituted or unsubstituted alkenyl, substituted or unsubstituted cycloalkyl or substituted

or unsubstituted heterocycloalkyl,
YisHorF, and Ryis H.



(W \ --. ONHO (aaa) , 2NN 0 (x) SI-_s NNAN Nt HO (bbb)
S -N H2N-K,1.... N NC(O)Et (Y) 112N HO (ccc) HONS., 1 NI N-.1 H O (a)
H2NNV H NC(O)Me Qdd) H2N...14 H NC(O)Me (aa) H2N N1O F 0 (eee)
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21. The compound of Claim 20
wherein

R, is an amino acid residue of the formula

Ry

.wherein

q is an integer from 1 to 5;

each X, and X, is, independently, hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, heterocyloalkyl, substituted heteorcycloalkyl, heterocyloalkylalkyl,
substituted heteocycloaltkylalkyl, aryla]’kjrl, substituted arylalkyl, heteroarylalkyl,
substituted heteroarylalkyl, substituted cycloalkylalky! or cycloalkylalkyl; and

R, and R, are each, independéntly, hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, hetroalkyl, substituted heteroalkyl, heterocyloalkyl, substituted
heteorcycloalkyl, heterocyloalkylalkyl, , substituted heteorcycloalkylalkyl, substituted
cycloalkylalkyl, cycloalkylalkyl, arylalkyl, substituted aryl alkyl, heteroarylalkyl or
substituted heteroarylalky; or

when X; is hydrogen and g is an integer of 1, Xy and R, can together form a C;-C;-

alkylene group, or a C;-Cs-alkenylene group.
22.  The compound of Claim 21 wherein q is | and X, is hydrogen.

23.  The compound of Claim 21 wherein R, is a residue of glycine, D- or L-alanine, D-
or L-phenylalanine, D- or L-tyrosine, D- or L-leucine, D- or L-isoleucinge, D- or L-valine,
D- or L-cysteine, D- or L-threonine, D- or L-serine, D- or L-arginine, D- or L-aspartic
acid, D- or L-glutamic acid, D~ or L-lysine, D- or L-histidine, D- or L-asparagine, D- or L-
proline, D- or L-tryptophan, D- or L-glutamine, D- or L-methionine, D- or L-
homoproline, d- or-1-B-alanine, D- or L-norvaline, D- or L.—norleucine, D- or L-
cyclohexylalanine, D- or L-t-butylglycine, D- or L-4-hydroxyproline, D- or L-

hydroxylysine, D- or L-demosine, D- or L-isodemosine, D- or L-3-methylhistidine, y-



\'S 0 \I N -N  (bb) H2N....NH O (CC ./ H2N...-NH
NC( 0) Me (dd) S/\1I -NNJ N F O - 148 - 30. A conpound accordi ng
to Claim13 represented by fornmula (XVl) (XVI)

FL
0)
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aminobutyric acid, D- or L-citrulline, D- or L-homocysteine, D- or L-homoserine, D- or L-

ornithine and D- or L-methionine sulfone.

24, The compound of Claim 23 wherein Ry is a residue of L-alanine, L-citrulline or L-

leucine.

25. The compound of Claim 20 wherein A’ is oxo or NC(O)R;, wherein R; is C;-Cs-
alkyl.

26.  The compound of Claim 20 having the formula:

R4
] 5
n—
- N

wherein R, is hydrogen or an amino acid residue.

27. The compound of claim 26 wherein R, is a residue of glycine, L-alanine, L-
phenylalanine, L-tyrosine, L-leucine, L-isoleucine, L-valine, L-cysteine, L-threonine, L-
serine, L-arginine, L-aspartic acid, L-glutamic acid, L-lysine, L-histidine, L-asparagine, L-
proline, L-tryptophan, L-glutamine, L-methionine, L-homeoproline, L-p-alanine, L-
norvaline, L-norleucine, L-cyclohexylalanine, L-t-butylglycine, L-4-hydroxyproline, L-
hydroxylysine, L-demosine, L-isodemosine, L-3-methylhistidine, y-aminobutyric acid, L-

citrulline, L-homocysteine, L-homoserine, L-ornithine or L-methionine sulfone.

28. The compound of claim 26 wherein R, is a residue of L-citrulline.
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29. A compound represented by formula (XV1)
(XVID)
or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,
wherein Rp is H, and Ar, Y and A’ are selected from the group consisting of:
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A compound according 10 Claim 13 represented by formula (XVIy

(XVT)

H2N F NC(0)Et (1) H2N H NC(0) Et
H2N \'so H NC(0) Me
NE

(sS) #

(tt) H2N --* a Ng(0)-

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,

wherein Rp is H, and Ar, Y and A' are selected from the group consisting of:
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31. A compound according to Claim 13. represented by formula (XVT)

(XVI)
or a-pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof,

wherein Rp is H, and Ar, Y and A’ are selected from the group consisting of:
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32,  The compound of Claim 20 having the structure

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide thereof. -

33.  The compound of Claim 20 selected from the compounds set forth below:
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(nnn) N ---N < H2ZN F NC(O)Et - 151 - 31. A compound according to Cl aim 13
represented by formula (Xvl) Ar [A :
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or a pharmaceutically acceptable salt thereof.



Or\N O \jhts HO 19(XVl) or a pharmaceutically acceptable salt, ester,

am de, sul fonam de or phosphonam de thereof, wherein Rp is H and Ar, Y and
A are selected fromthe group consisting of: Conpound Ar V A Conpound Ar
YA A HO F." HZNNN.H O N2M BNOHNFO GNOXO0 s-N1?
H2ZW*N'\--Q 11 O '
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34.  The compound of Claim 20 selected from the compounds set forth below:

or a pharmaceutically acceptable salt, ester, amide, sulfonamide or phosphonamide

thereof.



HO H2N4 1 NN OD... HZNNHO | s-Ns Hrl'"uN/ NF NC(O)Et E
2-4AN5. L --14 H2ZN F NC(0O)M e - 152 - 32.The conpound of C aim 20
having the structure or a pharmaceutically acceptable salt, ester, am de,
sul fonam de or phosphonam de thereof. 33. The conpound of O aim 20 sel ected
fromthe compounds set forth below. O %riLNe.- NH2Z HN O NNO -N O
HOHO , o". - 153 - or a pharnaceutically acceptable salt thereof.
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35.  Thecompound having the structure

Ny
;0

or a pharmaceutically acceptable sali or esier thereof.

36.  A.phamaceutical composition comprising a therapeutically effective antountof a
compound of any one.of Claims 10 35 or a pharmaceufically accepiable salt, ester or

prodrug thereof, in combination with a pharmaceutically aceéptable carsier:

37.  Use ofa compound of any one of claims ) to 35 o4 phaririaceutically aeceptable

salt, ester or prodrug théreof in the manufacture of 2 médicament for the treatm
bacterial infection.

38.  Use of a compound of any one of claims 1 to 35 ora pharmaceuticatly-acegptable
salt, ester or prodrug thereof in the manufacture of a medicament for the freatment of

cystie fibross or an inflammatory disorder.



- 154 - 34.The conpound of Claim 20 selected fromthe conpounds set forth
below. H2ZN N 112N and 112N or a pharmaceutically acceptable salt,
ester, am de, sulfonam de or phosphonani de thereof. - 155 35. The conpound
having the structure N-O or a pharmaceutically acceptable salt or ester
thereof. 36. A pharnmaceutical conposition conprising a therapeutically

ef fecti ve anountof a conpound of any one of Clains | to 35 or a
pharmaceutical ly acceptable salt, ester or prodrug thereof, in conbination
with a pharmaceutically acceptable carrigg, 37Use ota conpound of any one
of claims | to 35 or a pharnmacentical |l yageoptable salt, ester or prodrug
thereof in the manufacture of a nedicanent for the-treatment O a bacteri al
infection. 38.1ke of a conpound of any .one af. elains | t o

phar maceuti cal 1y ag‘%renﬁ?ué"‘gFqge%grgggt‘(’;'&"5g’?%orfg%ﬁmfgrt%%”gjé@ﬁcee?%g%C%?'R&{"ﬁog

manuf act ur e of aceordmgliockaire B of w atdodlitgrie dbimeivtor ofimc3gsubstanfidlyppsi s or an

i nfl ammatory dj NPT Bo7 GLTORC) o P QapoUl gcording to any one of clains |
to 35, phar nac}éezg?rlybggfe dggﬁ%%&%hﬁgfﬁm%gg?m&g{;@g?ﬁg}g&s% or use according
to claim37 or claim38 substantially as herei nbefore described with

ref erenceto any one ol the exanpl es.




