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5 NOVEL | SOXAZOLI NONE ANTI BACTERI AL AGENTS 10 BACKGROUND OF THE | NVENTI ON
1. Field of the Invention 15 The present invention is directed toward new
i soxazol i nones, nethods for their use, and processes for their production.
The present invention provides for a conpound represented by the general
formula 0 a 1 ~o N\N~RL L | 20 or a pharmaceutical |y acdfetivbarys20q3

t hereof wherein: R~ is a) H b) C~-_8 alkyl optionally substituted with one
or nore F, G, OH 25 Cl_g al koxy, or C~_g acyl oxy, 21 Feb -
c) C3~ cycloalkyl, or d) C-_$ alkoxy; L is bxygen or sul furw%wm&mmﬁ
R3 b) R&4A R R5 c) a 5-nenbered heteroaromatic noi ety havi ng 10

hetero atons sel ected fromthe group consisting of S, N, and O Wkstin t he
5-nmenbered heteroaromatic noiety is bonded via a carbon atom and can

additionally have a fused-on benzene or naphthyl ring, and

het eroaronmatic noiety is optionally substituted with one toqmmnmmmmmmmwm d)
a 6-nmenbered heteroaromatic noi ety having at | east one nitrogen .gée®
wherein the heteroaromatic noiety is bonded via a carbon atom wherein the
6- menbered heteroaromatic noiety can additionally have a fused-on benzene
or 20 naphthyl ring, wherein the heteroaromatic noiety is optionally
substituted wish one to NOVEL IBOXAZOBINGNE ANTIBACTERIAL AGENTSO! i zi nyl
bonded via the 6-nenbered ring) optionally substituted with one to three
Ry, 21 February 2003 -3 ~,~p~ R~"R12 | N4 KRs3 O J)Nt "1 ~N~2 N 'r~ m
TQL3 '5 wherein R2 and Rg are each independentlya)HDb)F,c)C)d)~Br-, 14
e)C~..~ alkyl,9)i, h)C~-. ~ al koxy,i)4H15 j)am no, k) cyano, orl)R2 and R3 taken
together are -Q(CH2)~, -O wherein R4 isa)H 20 b)C z alkyl)c)F, ord)OH, R5 is
a) H 25 b) CFg, 21 February 2003 -4 c) C~_3 alkyl optionally substituted
with one or nore halo, d) phenyl optionally substituted with one or nore
hal o) 10

O

BACKGROUND OF THE INVENTION

1. Field of the Invention

15 The present invention is directed toward new isoxazolinones,
methods for their use, and processes for their production. The present

invention provides for a compound represented by the general formula

o]
A (o]
T
20
or a pharmaceutically acceptable salt thereof wherein:
Rqis
a) H,

b) C4.g alkyl optionally substituted with one or more F, Cl, OH,
25 C4.g alkoxy, or C_g acyloxy,



e) R5 and R6 taken together are a 5-, 6-, or 7-nenbered ring of the
formula, i o ,c-c, ~CH2)h 5 ~n which Dis S, O or NRgs mwhich Rgs is H or
C alkyl, or g0 R5 and Rg taken together are -(CH2)k , when R~ is an 10

el ectron-w t hdrawi ng group; R6 and R~ at each occurrence are the sane or
different and are a) an electron w thdraw ng group, b) H, CE) CF%0 5 d)
C~ 3 alkyl optionally substituted with one hal o, e) phgﬂuﬁe, rmrg Tded at

| east one of R6 and R7 is an el ectronwithdrawing group) or f) R6 and R7
taken together are a 5-) 6-, or 7-nenbered® ring of the fornmula, 01 | -c
(CHy)r 20 ,, Uis a) CH2, b) O c¢) Sor, 25 d) NR-s; Rigis 5 10 15 20 25
-5 a) Hor b) C-_5 alkyl; wherein Rg is

a) car boxyl , b) hal o) c) - N d)@g{sqﬁgﬁ,gm@ pprnyl, CF3, 9) NO2, h) C~. ~ al koxy, i) C
al koxycarbonyl, j) C-.~ alkythio, k) C-.s acyf, I) -NR-~R-8, 21 February
2003 NOH ii m -G R8~d)n Wohghaikdxy, is Hor C .6 alkyl, n) C-. ~ alkyl
optionally substituted with OH, sulfamyl, C- 5 al koxy) C~_5 acyl,

or-NR~7R g, 0) Ck igoxygsn odifiusnal |y substituted with one or two Rig, p)
phenyl optionally, I:gubsti tuted with one or two R-9, q) a 5- or 6-nenbered
saturated or unsatlrated heterocyclic noiety having one to three atons

sel ected fromgthe growp consisting of S, N, and O optionally substituted
with one or two R~ g) or 0 (CH2)i ~ , 5 10 15 20 25 -6 21 February 2003
R~-~ and Rig at each occurrencejare the sane or different and area)H, b)C

al kyl ,c)CS. s cycl oal kyl, oad Jr‘ and R~ g taken together with the nitrogen
atomis a 5- or6-nenbered satN\pgted or unsaturated heterocyclic noietywhich
optionally has a further heterg atom sel ected fromthegroup consisting of
S) N, O and can in tum be optivnallysubstituted with, including on the
further nitrogen atonp)Cl_3al kyl, fornyl, a 5- or 6-nenbered heteroaronatic
nmoi etyCcontaining 1-3 O, Nor S, -C NR88R89 in which R8g andRg9 are each

i ndependently hydrogen or Cl.~ " kyl) S02R9pin which ROp is H or C~~ al kyl,
or C~_3 acyl opti onallysubsﬂ,itu wth 1 or nmre F, C or OHR- g

i sa) car boxyl , b) hal o, ¢) - CN, dyaepCapyo) e) f or nyl , CF3, g) NO2h) C al koxy, i) Cl.~
al koxycarbonyl, j) Cl~ al kg{ hi

c) a 5-membered heteroaromatic moiety having one to three
10 hetero atoms selected from the group consisting of S, N,
and O, wherein the 5-membered heteroaromatic moiety is
bonded via a carbon atom and can additionally have a
fused-on benzene or naphthy! ring, and wherein the
heteroaromatic moiety is optionally substituted with one to
15 three Rg,

d) a 6-membered heteroaromatic moiety having at least one
nitrogen atom, wherein the heteroaromatic moiety is bonded
via a carbon atom, wherein the 6-membered heteroaromatic
moiety can additionally have a fused-on benzene or

20 naphthyl ring, wherein the heteroaromatic moiety is
optionally substituted with one to three Rg,

e) a p-carbolin-3-yl, or indolizinyl bonded via the 6-membered
ring, optionally substituted with one to three Rg,



k) Cl1.~ acyl, I) C~.~ alkyl optionally substituted with OH C~_5 al koxy,
C~ 5 acyl, or-NR~-~R-8, 510 15 20 25 _7_ 21 February 2003

m phenyl , n) - (=G} NR2ZaR2~0) - N R~r R~8, , P) - N( R20) (- SO2R22}, q) - S02- NR2~R2~,
orr)-S(=C; RR2; R2o and R2~ at each occurrence are the sane or different and
area}lH b)C~.e al kyl, orc)phenyl;R22 i S a) C-.~ al kyl Liaghze0d
optionally substituted with C~.~ al kyl; wherein RO i ?1366(:?& boxyl, b) hal o,
c) -CN, d) mercapto) e) famyl, CF3, 9’)3N'42, h} C-.~ al koxy, i) Cl~

al koxycarbonyl, J) C~, .6 alkythio, k) C.~ acyl, 1) -NRzsRza~ m) C~~ al kyl
optionally substituted with OH C~_~ al koxy, C-_~ acyl, or -NR23R2a, 5 10
15 20 25 g_ 21 Febbuary 2003 n) C2_%$ al kenyl phenyl optionally substituted
with one or two R25%0) phenyl optionally substituted with one or tw R25,
p} a 5- or 6-nenbered saturat%'d/\o 2yunsat ur at ed heterocyclic noiety having
one to three atons sel ectRéU,\ Mt h& group consisting of S, N, and Q
optionally substituted witrﬁ? ) wo R2~, or G O (cH~ ~ R23 and R24 at
each occurrence are the dane or dikif erent and are a) H b) fornyl, c) C—~
al kyl, d) C-.4 aryl, e) phenyl, f) C3.a cycloal kyl, or g) R23 and R24 taken
together with the nityogen atomis a 5- or 6-nenbered saturated

het erocyclic noiety ich optigpally has a further hetero atom sel ected
fromthe group consisting of 1 2.and can in tumbe optionally
substituted with, including o j_u_%tzher ni trogen atom phenyl,
pyrinmidyl, C-_3 alkyl, orR&_ d R~ is

a) car boxyl , b) hal o, c) - CN, d) ner capt o, &¥f oy nyl , 21 February 2003 g_

CFg, 9) NO2h) C al koxy, i) C~. g al koxycar b(?i:eél ?et{tﬂlq' 6 al kyt hi o) k) C~"~

acyl , |) phenyl . M GrersirdRkuhd Raare #aPR NERBRTT Tt ed with OH, azido, C~_~

al koxy, C1-5 atyl " SNRg2f33) - SR34~ - O SO2RS5, or Rzs ~ ~

NH~CO- O- 10, n) - C( =0) NR®%B6R210) - NR23R24p) - N( R26) (- S02R22) ) q) - S02- NR26R27,
orl5 r)-S(=0; R22,s) - N-'RZS) ort)-CH(OH) - SO3R8~; R22 is the sane as

defi ned above; R26 andPRe7 %t each occurrence are the same or different and
are20 a)H b) C~. ~ al kyky c) pBknyl, ord)tolyl;R28 is 25 a) OH, Db) benzyl oxy,
c) -NH C(=0 - NH2,

dy -Br,
10 e) Cis alkyl,
f) NO,,
g &
h) C4.g alkoxy,
i) OH
15 i) amino,

K) cyano, or

) R, and R3 taken together aré -O(CH)R-O;

wherein Ry is
a H
20 b) Cq.2 alkyl,
c) F, or
d) OH;
Rgis
ay H

25 b) CFa,



- 10 5 10 15 20 21 February 2003 d) -NHC(=S)-NH2) or e)

-NH C(=NH) - NR2gR30; R2g and R30 at each occurrence are the sane or
different and are a) H, or b) C~~ alkyl optionally substituted wi th phenyl
or pyridyl; Rg~ 1S a)H) orb)a sodiumion; R32 and R33 at each occurrence are
the sane or different and area)H, b)fornyt,c)C~~ alkyl,d).: Cl~ aryl,
_e)phenyl, f)C3. ~ cycl oal kyl ) g) R32 and R33 taken toget heR1dfebraas2@03

6- menber edsat urat ed heterocyclic noiety hawyyng one to three atonssel ected
fromthe group consisting of S, N, O optionallysubstituted with, including
on the nitrogen atom phenyl,pyrimdyl, C-_3 alkyl, or C-_3

oyl ()P0 (O ( C08) — ot ) iR SlbiipubBluinir @R 5, O3
' CHg CH3 - 11 - 21 dgbr unmenyﬂaptaorh)lyaumpmbd R&K ohebrifesreakalgach

occurrence are the sane or Iiglff rent and area)H, arb)C~ al kyl ;5 R3g

| Sa) et hyl , b) phenyl , ofL) t oy PN Rertaken ngﬂ‘ﬂ)a%%ﬁb) o FEWM}BN Angwhi ch
Rdp i s hydrogen, fornyl, Coftﬁ Wa , 4 acyl, phenyl) C3..s cycl oal kyl,
-P(O (OR37) (OR38) or-SOZ R39 'R 'R37) R3g and R3g are as defined above
15 R~0, R~ ~,R-2, R-3, R-4 and R~5/at each occurrence are the sane

ordi fferent and area) H, b) f or ' 'C m onyl 20 d) C~~ al koxycar bonyl , e) C~~
al kyl, f) C2~ al kenyl, wherei f],stitutents (e) and (f) can be
optionally subStituted with OH, haI o, C~...6 al koxyl, C~~ acyl, C-~

al kylthio or C~~ al koxfjcarbonyl, or 25 phenyl optionally substituted with
hal 0) g) an aronmatic noiety having 6 to 10 carbon atons optionally
substituted with carboxyl, E@_éCN, forrryl CF3, N02) C~~ al kyl, C—~

al koxy) C~~ acyl, C~.~ al kyl'thvo x car honyl 20 - 12
h) -NR42RA3~ i) OR44, J) - 0)| 4'?5‘" % R@f 9’5""“3?8&'? 't adi cal
of the follow ng formul as: @ hﬁx ~+ ~aRasN~N CN \CONHy RSO R5~ , HN N-
R52- (CH~t-N N~) ~ , or R~ 88 “sane as defined above; T is 21 February
2003 Co~C~-N_ , B3 Rg3gN N Rs"énd% taken together are -(CH,)y-, when Ry is an

10 electron-withdrawing group;

Rg and Ry at each occurrence are the same or different and are

a) an electron-withdrawing group,

b) H,
C) CF3,
15 d) C1.3 alkyl optionally substituted with one halo,

e) phenyl, provided at least one of Rg and Ry is an electron-
withdrawing group, or
f) Rg and Ry taken together are a 5-, 6-, or 7-membered ring

of the formula,
Il //
(:: Cl'lz)r
20
Uis

a) CH,,

b) 0,

c) Sor,

25 d) NR16;



a)O, b)S, orC)S02; R42 and R43at each occurrence are the same or different
and area)H, b) C3~ cycl oal kyl, ¢) phenyl )d)C~.s acyl,e)C~_$ al kyl optionally
substituted with OH C~..6 al koxy whichcan be substituted with OH, a 5- or
6- menbered aromati cheterocyclic noiety having one to three atons sel ected

fronthe group consisting of S, N, and O phenyl optionally - 13 - 21
February 2003 5 g) VIS 10 15 20 25 substituted w th OH21Eehruary 2003 NO2,
C~~ al koxy, NR4sR49, or o ~, 0 --Rst R6$- & -~ pr n ~N-(CHy)t a) O, b) CH2,

orc)N R56; R46 and R49 at each occurrence are the sane or different and
area)H, orb)C~.~ alkyl; R54 is a) OH, b) C~~ alkoxy, or c) -N R57R58 R55 is
a) H or b) G _~ 8I1kjﬁ optionally substituted with indolyl) OH) nercaptyl)
i mdazoly, nethylthio,_amng, phenyl optionally substituted with CH,
_Q(=0)-NH2, -002H, or-¥(=N°RH2; R56 iS a) H, b) phenyl, or ¢) C-.6 alkyl
optional Iy substitutedppy @isalkgl February 2003 - 14 R57 and R58 at each
occurrence are the sane or dl?fer ent and area)H b)Cl1 5 alkyl,c)Cl_3

cycl oal kyl, or5d) phergim Rgjs-, i sa)Cl_8 al kyl optionally substituted with
Cl..s al koxy or C..shydroxy) C3~ cycloallryl, a 6-nenbered aromatic

opt i ona8ybenzo? f used hd er F@RMPYE noi ety having one to threelOnitrogen
atons, which can int y bq?sﬁéubstituted with one ortwo -NO2, CF3, hal o,
-CN, OH, C-_5 al kyl, "5 al'kdxy, orCl 5 acyl,b)nVN (CH2)t-15c) phenyl,

ord) pyridyl; R45 isa)Clc)l6 allhNyl , b) C2_1s al kenyl , 20wherei n the substituents
(a) and (b) can be optionally supstituted withCl~ al koxycarbonyl, or a 5-,
6-, or 7-menbered aron®ic 'Hérlc@P cyclicnoi ety having one to three atons

sel ected fromthe groug corfglirﬁgqj ng of SN, and O c)an aromatic noiety
having 6 to 10 carbon atons, or25d)a 5-, 6-, or 7-nmenbered aromatic
heterocyclic Wiety halli ngdifes.t o three atons selected fromthe group of S,
N) and O wherein the s bstihiaents (c) and (d) can be optionallysubstituted
wi t h carboxyl, hal o, %N) f'orényl, CF3, -NO2, _ 15 21 February 2003 C~~
al kyl') C~.e al koxy, CH acyé g{r@?l kyl t hi o) or C~.~ al koxycarbonyl; R4g
and R47 at each occurrénce af’% R 'same or different and ace a) H 5 b
phenyl) c) C al kyl, orjyd) Qe Hikbngé'ii?o R5Z at each occurrence are the
sanme or different and z)slre a)p{i, 10 b) dg]{-lw c) C~~ alkyl optionally
substituted with - NR4gR4g Oy gklkgthidRdgand RAg are as defined above) d) R5p
and R~~ taken together are =O, R~2 is 15 a)an aromatic noiety having 6 to
10 carbon atoh®, b)a 5-Klor CneftMred aromatic optionally

benzo- f usedhet er ocycl il? noi E#avi ng one to three atons sel ected fronthe
group consisting of S,”N, ahd'1®)18herein thesubstituents (a) and (b) can in
tum be optionally substituted20with one or three -N02, CFg, halo, -CN, OH,
phenyl, C~_5al kyl, C~_5 al koxy, or C~_~ acyl, c)norpholinyl,d)OH e)C~

al koxy, 25 f)-NR4gR4g i n whi cNﬁ"R4gand R4dg are as defined above, g) - C(=0) - RSg,
orh) o'~i 0 - 16 2h)FebriaRs dNBIcRIR;isHDr ) _ faikylj s 15

n) C4.s alkyl optionally substituted with OH, sulfamoyl, C4_5
20 alkoxy, C_5 acyl, or -NR 7R,

0) C,.g alkyl optionally substituted with ane or two Rqg,

p) phenyl optionally substituted with one or two R4g,

q) a 5- or 6-membered saturated or unsaturated heterocyclic
moiety having one to three atoms selected from the group
25 consisting of S, N, and O, optionally substituted with one or
two Rqg, Or
o}



20 25 a) H, Db) fornyf, c) C~ alkyl, d) C-.~ acyl) e) phenyl, f) C3.5
cycioatkyl, g) -P~O ~0OR37)~~R38), or h) -S02R39, in which R3~, R3%$ and R39
are as defined above; a) norpholinyl, b) OH or c¢) C-.~ al koxy; hisl, 2, or3;
i is 0, 1, or 2; jisO,orl; kis 3, 4, or 5, ris 1, 2, 3) 4, 5o0r 6; t is
0O, 1, 2, 3, 4, 5 or 6; ais 1 or 2; and Qis

a) hydr ogen) b) hal o, ¢) N02, d) N3, e) C~- C6 al kyl t hi 0, O ) C~- Cs 24| kebru&ry, 20021
February 2003 - 17 5 10 15 20 O 9) C--Cs @I‘kyI-S O h) C--Cg al kyl, i)
C~-Cg al koxy, j) fornyl, OKk) C--Cs alkyl-C, OC--Cs alkyl-OC, nm

-sul fanmoyl (H2NS02-), n) -NHOH) O o) Ci1-Cs alkyl-CGp-, 3 ..._ O _ p)

het eroaryl -C i rRytarchRpgateashrogcuirgnce are the semeros different andarat i ¢

het erocyclic group having 1-3 hetero atons selected fromO Nor S 0OQq)
CsH$ C , r) amno, s)a)C~-Ug al kylam no-, t) di (C~-Cg al kyl)am no-, O u)
(C~-Cs) alkyl-C NRsoRgy in ) i IQ/IR6° and R61 are each independently

hydr ogen or C~-CB al ky?, V) , W) cyano) x) hydroxy (C~-C6 alkyl), Ovy)
C~-Cs al kyl-S-C 2} Felpzyaeycl@dldd, or 18 O z) NG (CHZ)~ G in whichr is
1-6, O aa) C6H5CH2-O-C, O bb) C6H-OC , ~OR~ Ncc) C~-Cs alkyl-C in
whi ch R84 is KBydrogendr CRtyahitjiqg takeh togeREOWHITHE Ritrogen atomuisiah- ¢85 i s
hydrogen) C~_g al kyloptionally substituted with one aor nore F, C) OH,
Cl_8al koxy or C~$ acyl oxy, G@g@bEWI%&I"EWd runsatusatgd hetajosycimaisty ¢ i n
whi ch R84 is hydrogen or GCgi PR j d
Cg-Cep aryl noiety, 10 gg) gwghc@s(ﬁdtéﬁ%" d'f‘aos?aunsubgﬁé{rﬁtgtedcél)'li %ﬂgg@@gﬁ@&%ﬁ

bi cyclic, saturated or unsagrouptcemsisting ef S¢Mc O, andoarintumabe ogtidnallyt ons

| ected f O N S, jd i bei bonded,, vi '
i trogen to the phenyl subStistRd wif) RERERES] el Bt R #8h Bar i ¢ ut e
bst | d415h . : : ) . '
or unsubstit 15het er oar Qﬁ@{ hﬁaﬂglaegyor@mggg,e}egh&gﬁ&“gﬁ@ﬁ?ﬁ%rnitrogen

selectedfrom O Nor S) sard'ri el ng bon via a ring car

to the phenyl substituent and wherein theheter&aromatic noiety can

addi tional ly have a fused- coftamiren®-300, Naw!8, halCeNBgsRignig viHich Rgg andst i t uent s
for such p, q, ff, gg and hh noieties being selected fronl or 2 of the
following:1 )halo,2)C~.g aﬂegar%w&mnggpal)&gwy hydrogee o Gassyaliad.0302Rgm0

in which Rgq is H or C4_g alkyl, or C4_3 acyl optionally

substituted with 1 or more F, Cl or OH;

15 Rygis

a) carboxyl,

b) halo,

c) -CN,

d) mercapto,
20 e) formyl,

f) CFj,

g)  NO,

h) C1.g alkoxy,
i) C1.g alkoxycarbonyl,
25 i) C4.¢ alkythio,
k) C4.5 acyl,
) C1.¢ alkyl optionally substituted with OH, C4_g alkoxy, Cq._5

acyl, or -NR47R1s,



510 15 20 O5) C~-Cs alkyl -S- , O6) C-_Cs alkyl-S" , O7) fornyl, O 8)
C~-Cs alkyl-CG , O9) C-GCs alkyl-OC, O 10) heteroaryl-C in which
heteroaryl is a 5- or 6-nenbered aromatic heterocyclic group having 1-3
hetero atons selected fromOQ Nor S, O11 ) CH5 G , O 12) -(C~-Cs)

al kyl - G NRsoRs~ in which Rsp and Rg~ are each independently hydrogen or
C~-C6 al kyl, 13) OH, 14) hydroxy (C~-Cg alkyl)) O 15) C~- | kyl -S-C, O
16) NC-(CH2)r-OC in whichr is 1-6) O 17)° SCHZ-OC-,%?B%Q%ﬁQ’-?@?ﬁi n
which R8p is a) -OR32 in which R32 is as defined above, b) -SR32 in which
R32 is as defined abovey)c) ph\B%RBS in which R32 and R33 are as defined
above, or 21 February 2003 - 5~ 10 d) 5- or 6-nenbered heteroaromatic
containing 1-4 O, S or Nl)ato-rﬁs(FOMRggﬂ 9) Cl1-C6 alkyl-C in which Rg,~ is
as defined above, 20) c%;ano, 21 ) carBoxyl, 22) CF3, 0 23) C~-C6 al kyl-C Q0O
24) C6H5 O-C in which e p'NewaIRmDi ety may be optionally substituted by
hal o or (C~-C6)al kyl, )25) oR6.r-C in which Rgp and R6~ are as defined

above, O O 26) RO~ NH-C’ or ~ 200-8P2Rp4), whi ch Rg~ is a 5- or 6nenbered
Nor S, 15 20 O 27)

aromatic heterdeyclic gfoup_gavi -3 0
C6H5(CH2) ~. ~-O-C-, O 23? R85 %é@#zs@ C in which Rg5 i s as defined

above, O 29) Si RO9R1ooR-0~ CS@@;R%- in which R9, R-op and R-p~ are each
i ndependently C~.s,alkyl; or Q anf“either R~ and R2 taken together form
-0-CH2- O These d aomi%ﬁtaaehu&aménc@%r?%' m crobial agents which are
effective against a nunger of human and vetfer W?obﬂ'ﬁﬁ@éaad arercl udi ng

gram positive bacteria uchHas nul ti pl y-resi stant staphyl ococci, -21 21
such as nethicillin-resistant

February 2003 streptocpgci ,ang’ t erococci,
5 St aphyl ococcus aureus or v'ﬂcgﬁgﬂ n-resi stant Enterococcus faecium 2.

Description o Othe Priey Arghenyi;
R22 is

a) Ci4 alkyl, or

b) pheny| optionally substituteqd with C4_4 alkyi:
Wherein R is |
15 a) carboxyl,
b) halo,
c) -CN,
d)  mercapto,
e) formyl,
20 1j] CF3,
g) NO,,

h) C1.6 alkoxy,
i Cie alkoxycarbonyl,
) C1.5 alkythio,

25 Kl Cigacy,
') -NR23R,,,
m)

C1 alkyl Optionally substituteq with OH, C
acyl, or -NR23R24,

1-5 alkoxy, Ci.g



The literature contains a limted nunber of isoxazolinones used as 10
pre-enmergence herbicides. For exanple in U S. Patent 4,065, 463,

2met hyl -4-(trifluoronethyl-mtolyl)-3-isoxazolin-5-one and

2-met hyl -4(chl oro-mtolyl)-3-isoxazolin-5-one are disclosed as being useful
in preventing the growth of weeds which have a deleterious effect on crop
production. -o\ | FSC\CHs 0 0 1 G N Cl+s U S. Paten21£ebooary2003

di scl oses the related conmpound 1,2 15 -8 -

di ret hyl -4-(trifluoronethyl-mtolyl)-3-pyrazolin-5-one for the sane
utility. / o CHs N\ | FsC N\CHy The applicant is not aware of any
literature which disclopes Chg allenydbhenfl dtiensllycsubstiutatswitis obe oatves pect rum
anti-bacterial agents. A different ring systemis disclosed in WD 98107708,
whi ch discusses the use of Rmmxazoline derivatives as anti-bacteri al

agents, /w0 where Wisg a sybstjtyted aryl or heteroaryl systemand Vis H,
or C~-C4 alkyl optionafly sﬁlﬂ‘t"' ?;ﬂpélallw%ltﬁﬂgqtewltﬁeq,e WOIR2EI koxy, or

acyl oxy. - 22 21 Fefyuaryg2 _E,@ﬁgg& j a well
known cl ass of orally g’::ti V%Sa%?el? act er%%%@@%ﬁ??? l"?%e{mg?el&;ﬁétgﬁc%l%nt ai ns
nuner ous referBnces to thesaoiebnpavimyeonavtetheseratont sélected froml thegraupn de
variety of substituents. Specifi.c syRstituted oxazolidj ngpnes are di scussed
in US 5 Patent Nos. 4, 7059%5“59.8?5; g‘zé’? @3086‘8!!?3‘%5{’6%}3%!*93%&3&”92”
oxazol i dinones), U.S. PatenfyoRs, oft, 948, 801; 5,254,577, and 5, 130, 316

(aryl benzene oxazol i di nyl conpounds), and European Patent Applications
0,697,412; 0,694,544; §p94, 543; and 0,693,491 (5 to 9-nenbered heteroaryl
substituted oxazolidinones). Y 10 Additionally, certain conpounds
containing a substituted f uPgnone ri ng have been reported to possess
antibiotic activity. WO 97I(1: SIQ\ discloses G~1 R T 15 where T is hydroxy
or NHC(O C--C4 al kyl, M and e each independently hydrogen or fluoro, G
and H are are each independently hydrogen or nmethyl, K-J is of the fornmula
C=CH, CHCH2 or0C( Bd}@and Roy at each o&Dirrepoe ane the sams o differedt and aeegen) and Q- R
is CH2-CH2 or CH=CH2. O her substituted furanones are discussed in U S
Patent 5,708,169, WO 28) 97143280 and WD 971 10235. 21 February 2003 - 23
SUMMARY OF THE | NVENTI g\l | tsoh@s. NOW been found that certain substituted

i soxazol i nones are effective aS antibacterial agents. Specifically, the

i nvention covers c) Cq4 alkyl,

d) Cq.4 acyl,
15 e) phenyl,
f) C3.g cycloalkyl, or
g) Ro3 and Ry, taken together with the nitrogen atom is a 5- or
6-membered saturated heterocyclic moiety which optionally
has a further hetero atom selected from the group
20 consisting of S, N, O, and can in turn be optionally
substituted with, including on the further nitrogen atom,
phenyl, pyrimidyl, C4.3 alkyl, or C4_3 acyl;

Rpsis
a) carboxyl,
25 b) halo,
c) -CN,

d) mercapto,
e) formyl,



5 conpounds of the formula 1: 0 A1 OH NN~R~ L | or a pharmaceutically
acceptabl e salt thereof wherein: R-is 10 a) H, b) C-~ al kyl optionally
substituted with one or nore F, C) DH, C~~ al koxy, or C-$ acyloxy) c) C3.e
cycloal kyl) or d) C~-8 alkoxy; 15 L is oxygen or sulfur; Ais a) R2 Q R3 b)
RA R \'/ 20 ~Rs ¢c) a 5-nenbered heteroaromatic noiety having one to three
hetero atons selected fromthe group consisting of S, NP1 Febtuawi200sry 2003
- 24 and O wherein the 5-nmenbered heterofromatic noiety is bonded via a
carbon atom and can additionally have a fused-on benzene or naphthyl ring,
and wherein the heteroaromatic noiety is optionally substituted with one to
5 three R8) d)a 6-nentfpredQrf eroaromati c noi ety haring at | east
onenitrogen atom wherein the heteroaromatic noiety is bondedvia a carbon
aton) wherein the 6-neiber 8Phet er oaromati crnoi ety can additionally have a
fused-on benzene or 10'13“”&" rk&gi wherein the heteroaromatic noiety

i soptionally substitut'dd w 1% 3 to three Rg,e)a ~i-carbolin-3-yl, or

i ndol i zi nyl bonded vi g, t he 6- > ~ing, optionally substituted with
one to three R9, R— R R6 @Wﬁ@gfgk~3 , org)/ R—~ ~R~z N/~ Rl~~ ~ nf
R~3wherein R2 saind R3 ?ye e@jtk é'|k\’q’qi|gendent lya)H, 20 b)F,c)Cl)d)Br, e) C~—~

al kyl , N02,25 g)i) 21’ February 2003 -25 h)C~~ al koxy, i ) OH ) ani no, k) cyano,
or51)R2 and Rg taken tk)get IGytg @y - O CH2) h- O wherei n R4i sa) H, b) C~_2

al kyl ,c)F, or10d)OH R6 isa)H b)CFg,c)C--3 al kyl optionally substituted with
one or nore hal o) 15d) ghenyPh8p¥li onal |y substituted with one or nore

hal 0, e) R5 and R6 take oget he [ e ey Basi in he
formul a,, c=co- (CHy) hBE% ?fﬂﬁ@ﬁ%ﬂé’t‘\%fy§u§:8ﬂggq\]@g5?ﬁgﬁvﬁlgb%ﬂ%g{qxg H
orC-.6 alkyl, org)R6 and Rg,t ) ﬁ}gl‘-sﬂ’ﬁ, -0-StRKz, orvhen R7 is

anel ectron-w t hdrawi ng group; and R~at 'each occurience are the sanme or

di fferent and are25a)an el ectrgfw t hdrawi ng group, b) H, ¢) CF3, 21 February
2003 -26 5 d),C~ g al kyl opf¥s oy NftRP1 t uted with one hal o) e) phenyl,
provided at | €ast one of R6 and R7 is an el ectronw t hdrawi ng group) or f)
R6 and R~ taken togethgr arg=D)NR,gR>y, OF 7-nenbered ring of the fornmula, 0
Il -c (CH2)r UIS a) CH, b) O 10 c) Sor, d NR-6; R6is a b) Hor C-_6
al kyl ; 15 wherein Rg i® 20-HBz3R24,

P)  -N(Rgs)(-SO2R22),

q) -S0,2-NRgygR27, OF

s) -CH=N-R28, or

f) -CH(OH)-SOzR34;

Ras is the same as defined above;

Rog and Rp7 at each occurrence are the same or different and are

20 a) H,
b)  Cqgalkyl,
c) phenyl, or
d) tolyt;
Rag is
25 a) OH,
b) benzyloxy,

¢)  -NH-C(=0)-NH,,



a) b) ¢) d e) 9) h) i) J) k) I) carboxyl, halo, -CN, nercapto, fornyl, C
F3, NO2) C~.6 al koxy, C-~.e al koxycarbonyl, C~..6 al kythio, C acyl,
-NR17R18~ 21 February 2003 -27 NONii m -~Ray in which R87 is Hor C-.s
al kyl, n) C alkyl optionally substituted with OH, sul famoyl, C-~_~ al koxy,
C~_5 acyl, or-NRI 7R~g, 0) C2~ alkyl optionally substituted wth one or two
R~9, 5 p) phenyl optionally substituted with one or two2RRgbrgarye2@3 or

6- menbered saturated or unsaturated heteroWyelic noiety having one to three
atons selected fromthe group consisting of S) N, and O optionally
substituted with one or two Rig, O 0 (CH-i~ 10 , R-? and R~-$ at each
occurrence are the sarg or -NHC@SHNHARE are a) H b) Calkyl, c) C-
cycloal kyl, or 15 d) R~~ and R-8 taken together with the nitrogen atomis a
5- or 6-nenbered sat urglt ed -NH-CFdN)eMBigR3ohet er ocycl i ¢ noi ety which
optionally has a furth hetero atom sel ected fromth roup, consi sting of
S, N, O and can Re Q'Tfﬁéb@ab?ﬂq?‘cﬂi:&l-’f@“%%@th?&?m %d('fl%rg'l"trﬂf{)dtﬁf?ng on thei
further nitrogen atom C~_i1 g)(? al kyl, fornyl, a 5- or 6-nenbered

het er oar omati ¢ noi ety% contarning 1-3 O Nor S, -C-NR88R89 in which R38
and R8g are eagh i ndefgnderg, yalkyldptignallyasubstituted] Wigh phéity? Bopyridyl;whi ch Rgp
is Hor G~ alkyl) or C~_g acyl optionally substituted with 1 or nore F, C
or OH -28 5 10R3His20 a) H, b) Cl.~ alkyl) or c) phenyl; 25 R22 is a)
Cl.~ alkyl) or b) phenyl optionally substituted with Cl~ alkyl; R19 is

a) car boxyl , b) hal o, c) - c) d) ﬁ'broéapt o, e)fornyl, CF3, 9) NO2, h) C1~ al koxy) 21
February 2003 i) Cl~ kox . J) d.a alkythio, k) d.e acyl, 1) Cl~
al kyl optionally subsﬁ)t ut ?ﬁﬁm%&m C~_5 al koxy, C~_5 aryl, or-NRL17R18,

m phenyl , n) - C( =0) REPaRRRg] ateRhARTyYrEhceNaRADE SasexR2iifferght #0arBiR2pR21,
orr)-S(=0i R2120~R20 anda)R21 Hat each occurrence are the sane or different and
are -29 5 J

b) formyl,
c)  Cqgalkyl,
d) Cigacyl,
e) phenyl,
16 f) C3.g cycloalkyl,

g) Rs2 and Rg3 taken together are a 5- or 6-membered
saturated heterocyclic moiety having one to three atoms
selected from the group consisting of S, N, O, optionally
substituted with, including on the nitrogen atom, phenyl,

20 pyrimidyl, C4_3 alkyl, or C4.3 acyl,
h)  -P(O)(OR37)(ORg3g), or
i) -S02-R3g;
Rags is
U3 e, C—, T
‘rll »  (CH3)C™ s ’ N . or N ;
CHy CHy CH;

25 Ragis Cq.3 alkyl;
Rag is
a) C1.¢ alkoxycarbonyl, or



10 15 20 21 February 2003 wherein R9

i sa) car boxyl, b) hal o, c)-CN, d) nercapto, e)fornyl, g) NO2, h) C~. e al koxy)i ) C~~

al koxycar bonyl ,j) C al kyt hi o, k) C~. ~ acyl, 1) -NRRgR24~m) C~~ al kyl optionally
substituted with OH, C~_5 al koxy, C~_5acyl, or -NR23Rz4, n)C2~ al kenyl phenyl
optionally substituted with one or twoR250} phenyl optionally substituted
with one or two R25,p)a 5- or 6-nenbered-stturated or udtiebruarg@003
het er ocycl i cnoi ety having one to three atons selected fromthe
groupconsisting of S, N, and O optionally substituted with one ortwo R25,
or § 0 (cH-i 25 R23 afyd Rirsdxypach occurrence are the same or different
and are a) H, b) fornyl, 21 Fébruary 2003 - 30 5 10 15 20 25 R25 1S ¢)
C~~ al kyl, d) C~.Rszm@¥d Ragpt eaghrgecurrencecare thesame endifferent and @3 and R24
taken together with the nitrogen atomis a 5- or 6-nenbered saturated

het erocyclic noiety whifch d‘ﬂrt onally has a further hetero atom sel ected
fromthe group consistgng c¢1_ | O and can in tumbe optionally
substituted with, including oh the further nitrogen atom phenyl,
pyrimdyl, C-3 aRlyis, or C~-3 acyl;

a) car boxyl ) b) hal o, c)-CN, d) nercapt o, e)fornyl , f) CF3, g) NO2, h} C~. ~ al koxy, i)
C~~ al koxycarbonyl, j)ac~. Mmeth¥yt hi o, k) Cl~ acyl, 1) phenyl, m) C~~ al kyl
optionally substitut e;@wi t fbhgﬁm_géido, C~-5 al koxy, C~_5 acyl, -NR32R33,

- SR34, -0O~-S02R35, or 6 ~ '~ . On) -C(=0) NR26R27, 0) -NR23R24, 21
February 2003 - 31 P)e)N( RZ6lyl- SO2R22) ~q) - S02- NR26R27,

orr)-S(=~)i R22~s)-CH:N-§2g, or5 t)-CH(OH) - SO3Rg~; R22 is the sane as defined
above; R26" and R27WBEEHLEHS occurrence are the same or different and

area) H, b) C~~ g kyl , 10 g) phepyl, ord)tol yl;R2s isa)CH, b)benryl oxy) 15

c)-NH C(=0)-NH2, d)-NH C(=S)-NH2, ore)-NH C(=NH) - NR2gR30; R2g and R3p at each
occurrence are the sarm® or Siokferent and area)H, or20 b)C~~ al kyl
optionally substitutedwt he . Qr L - Ro=_15s, & H, a sodi um
ion; R32 and R33 at eac oc%‘?@e‘ﬁy@wg}%Eg'ﬁé‘%kﬁ?gﬁo;or@ﬂ‘ ?éﬁea}ln&’;%ﬁh" 5?%8'25

a)H b)fornyl,c)Cl. ~ al kyl, I Vb -n32 5
10 15 20 25 f) Cg~ cycl oal Ck%hlgﬁ‘ylg)@S&ﬂ/@%ﬁf&?&%@()&%@#)%@?%g%sg?-gﬁ%g '%- or

6- menbered saturated het er aghich Rg7,/Ryjgaind Ravaregsaefinedabbvese at ons sel ected
fromthe group consisting of S, N, O optionally substituted with,

i ncl udi ng on {)Ehe Rna,&geﬁmt‘*’aaﬁww #aachiogpurrense Fedhasamedr C- g
acyl, h) -P(~)(~R§Zfzﬂ(e~|$38 ~or |) -S02-R39; R34 is NNNNNN ' s

(C:HS) 3C~S~ ~ C:Hg i nt and are

a) H,
b) formyl,
c) carboxyl,
20 d) C4.5 alkoxycarbonyl,
e) Cq.g alkyl,

f) C,.g alkenyl,
wherein the substitutents (e) and (f) can be optionally substituted with
OH, halo, C.g alkoxyl, C1.g acyl, C1.g alkylthio or C4.g alkoxycarbonyl, or
25 phenyl optionally substituted with halo,

g) an aromatic moiety having 6 to 10 carbon atoms optionally
substituted with carboxyl, halo, -CN, formyl, CF3, NO3, C4 4

alkyl, C4.g alkoxy, C4.g acyl, C4_g alkylthio, or C4_5
alkoxycarbonyl,



R35 is C-_3 alkyl; R36 is NN, or N, CH3 CH3 a)Cl~ al koxycarbonyl,

or b) car boxyl ; R3~ and R38 at each occurrence are the sane or different and
area)H, orb)C~_3 alkyl; R3g isa)nethyl,b)phenyl, orc)tolyl;wherein K
isa)O b)S) orc)NR4o in which Rdp is hydrogen, fornyl, C-.~ alkyl, C-~
acyl, phenyl) C3..6 cycloal kyl, -P(O (OR37)(OR38) or - S02- R3g i nwhi ch R3~,
R38 and R3g are as defined above; 21 Febfqary 2003 - 2BFebrupgy 28030 R o,
R~~, R12, R13, Rya and R-5 at each occurrence are the sanme or different and
are a) H b) fornyl, c) carboxyl, d) C-.e al koxycarbonyl, e) C~~ alkyl, f)
C2.s al kenyl) wherei nﬂ e sg&sthtutents (e) and (f) can be optionally
substituted with OH, hgl 2% koxyl, C~.e acyl, C~~ alkylthio or C-~
al koxycar bonyl, or phq yl A4tnal |y substituted with hal 0, g) an aronatic
noi ety havi ng 6 to 10 car bon at ons optr onal Iy substituted with carboxyl,
hal o, -CN, formyl, CF3) N02§5(=(D)§ng C~.e alkoxy) d.s aryl, C-~

al kyl thi o, or C~~ al koxycarbonyl ; h) -NRA2R4A3~ i) ORS, J) -S( =0 ~ R45 k)
-S02- N(R4s) (R47), or 1K) a r‘§@i2d‘é(R4e)l(R47l)eOPf ol | owi ng formulas: 0 ~/N, ~N
C ~N, \ CONHp R4aRdsN / R~~ HN y-(CH-t-N N RSg N N ~) ~
' ~RB53 Rigi% the sad;le rglé/\‘?ﬁ%fdh%ffﬁ@@""g f°f’§!4|a$ is 21 February 2003 a)
O . b)) S or ¢) S02; 5 R42 and R43 _at each occurrence are the sane or

different and are a) H/ b)\NC3~ cydd oal kyl) c) d) Cl~ acyl, 10 e) C
al kyl optionally substituted wth ( C~~ al ko i can be substi t ut ed

with OH a 5- or 6-menbered aromatic hé@!ﬂzocyclrc noi ety having one to
three atons selected fromthe group consisting of S, N, and O phenyl
optionally substi tghgquwi h\NGH, CF?;%]@_‘;NOZ, C~~ 15 al koxy, - NRAgR4g, or
0~, 0 -Rry~ R55% 9) ,n - 20 Vis a)0O b)CH2) orc)NR56;
R4g and R4g at each occurrence are the sane of different and are25 a)H,
orb) C~. ~ al kyl ;

Rss
HN N-~—  Rga—(CHp)t—N N— Rg3—N N— )
— S L D S
Rgs u
Rqg is the same as defined above;
Tis
10 a) o,
b) S, or
c) SO,;
R42 and R43 at each occurrence are the same or different and are
a) H,
15 b) C3.g cycloalkyl,
c) phenvyl,
d) Cqgacyl,

e) C4.g alkyl optionally substituted with OH, C4_g alkoxy which

can be substituted with OH, a 5- or 6-membered aromatic
20 heterocyclic moiety having one to three atoms selected from

the group consisting of S, N, and O, phenyl optionally



21 February 2003 - 35 R54 isa)OH, b)C~~ al koxy, orc)-NR57Rss~5 R55 isa)~ H,
orb)C~_~ alkyl optionally substituted with indolyl, OH,

mer captyl,im dazoly, nmethylthio, am no, phenyl optionally substitutedw th
OH, -C(=0-NH2, -CO2H, or -C(=NH)-NH2;10 R5g isa)H, b)phenyl, orc)C~~ al kyl
optionally substituted by OH R5~ and R5g at each occurrence are the sanme or
different and arel5 a)H b)C~_5 al kyl, c) C~_3;cycl oal kyl , 2érRifstem2Q03- i s20
a)C~~ alkyl optionally substituted with C~.~ al koxy or C~.~hydroxy) C3~
cycl oal kyl, a 6-nenbered aromati c optionall ybenzo-fused heterocyclic noiety

havi ng one to threenitrogen ato whj,ch, ,c in.tu e substituted with one
ortwo -NC2, CF3, halo, -CN) s@&&tﬂ@gfé”‘tﬂﬁ% ?E@z~h_%°'éﬂng9,14orz5c:1_5

acyl)b)n~N- (CHy)t-c)phenyl, or 21 February 20Q3 -~36 d) pyridyl; R45 1S
a) C--~s alkyl, b) C2-~s alkenyl, 5 wherein th ents (a) and (b)
can be optionally substitut %ﬂ(d%mR&e’R' apkoxycaldongt, or a 5-, 6-, or
7-menbered aromatic heterocycliC norety having one to three atons sel ected
fromthe group consistifpg of S, N, and O <c¢) an aromatic noiety having 6 to
10 carbon atons, or 10 d) a 54) 6-) or 7-nmenbered aromatic heterocyclic

noi ety having one to three ato | ected fromthe group of S, N, and Q
wherein the substituents (c), apg_(d) can be optionally substituted with
carboxyl, halo, -CN, fornyl, °CF3, -MN82, C-.~ alkyl, C~.~ al koxy, C-~ acyl,
C~.~ alkylthio,g or C-. g 15 al koxycarbonyl; R4s and R4~ at each occurrence
are the sanme or di fferer%t and are a)H, b)phenyl,c)C al kyl, or20 d)benzyl;
Rsp and R5~ at each occurrende ware the sane or different and are a) H, b)
OH, ¢) C-..s alkyl optional Ibyﬂ)_s(f:l"%)'iﬁ'ed with -NR48R4A9 in which R4$ 25 and
R49 are as defined above, d) Rsp and R5~'taken together are =0 Rs2 is a)
an aromatic noietwWhkaving 6 to 10 carbon at ons) 21 February 2003 - 37 5
10 15 20 25 b) a 5- or ?-menbered aromati c opti onaNy benzo-fused

het erocyclic noi ety ha@ng &he to three atons selected fromthe group
consisting of S, N, anq,)o, '@kn the substituents (a) and (b) can in tum
be optionally substituted withH one or three -N02) CF3, halo, -CN) OH,
phenyl, C-_5 akyl, C-d al NRgs; or C-_5 acyl, c) norpholinyl) d) OH e)
C~~ al koxy) f) -NR48RAg in which R48 and R4g are as defined above, 9)

-C(=0 -R59~ or h) R4 and Rp5at e®hnccHrenge arerthg same)or Qifferentianid ard) C~~ acyl ,
e) phenyl, f) C3~ CyC|O€)l| kyl, 9) -P(~)(OR3~)(~R3s), or h) -S02R3g, in which
R37, R38 and R3g are a)defith® above: R5g 1S a) morpholinyl, b) OH or c)
C~~ al koxy; hisl, 2, or3p)i i g0 alkyl; OF 2; 21 February 2003

Rg4 is
15 a)  OH,
b) C1.4 alkoxy, or
¢)  -NR57Rsg;
Rss is
a) H, or
20 b) C4.7 alky! optionally substituted with indolyl, OH, mercaptyl,
imidazoly, methyithio, amino, phenyl optionally substituted
with OH, -C(=0)-NH,, -CO5H, or -C(=NH)-NH>;
Rsg is
a) H,
25 b) phenyl, or

c) C4.¢ alkyl optionally substituted by OH;



-3 jJisO0, or 1 kis 3 4 or 5 risl1 2, 3, 4 50 6; t is 0, 1, 2,

3, 4, 5 or 6; 5ais 1 or 2; and Qis a)hydrogen, b)hal o, c)N02, 10

d) N3, e) C~-Cs al kylthio, O)C~-Cs al kyl-g- ,Qg) C~-Cs al kyl -S-Ch) C~- C6

al kyl ,15 i)C~-Cs al koxy)j)formyl)k)C~-Cs al kyl-C , OC~-Cs

alkyl -0 G, m-sul famoyl (H2NS02-))20 n)-NHOH, O 0) C~_Cs alkyl-C-O O p)

heteroaryl -C in which heteroaryl is a 5- or 6-nenber el Eebmary 2003

het erocyclic group having 1-3 hetero at omst4el ected fromO, N or S, - 39

- 21 February 2003 O4) CsHs-C'" , r) amno, s) C--Cs al kylam no-, t) di

(C~-Cs alkyl)am no-, O5 u) (C~-Cs) al kyl-C NRsoRs~ in which Rsp and Rg~

are each i ndependRgt hpd Rgdabgash occubrenGsard thelsame) adiff@reptany arehydr oxy

(C~-C6 alkyl), 010 y)C~-Cs al kyl-S-C, Oz) NCG(CHz)~ CG in whichr is 1-6)

O aa) CsH5CH2-O- G-, (®ob) MBsH5-O C, ~OR~ N cc) C~-Cs alkyl-C in which

R84 is hydrogen or Cl-yal kygh Qk%fs dd) R850 (CH2)-C in which R88 is

hydr ogen, C~_8 al kyl opti onaﬁ’y Ubstituted with one or nore F, CI, OH,

C1_8 al koxy or C~~ acyd)oxy,CL3cydddikwadrkyl or C-~~ al koxy; N-OR84 ee) H C

in which R84 is hydrogen or C alkyl, f~ a substituted or unsubstituted

C6-Cep aryl mobety, 20d)gg) Rbesybstituted or unsubstituted nonocyclic or

bi cyclic, saturat %d %r unsaturated, heterocyclic noiety having 1-3 21

February 2003 - 404 atons selected fromO Nor S, said ring being bonded

via a ring carbon or njtro i ' nt ., ocyclic or
May E@Eg tklﬁkyt é@gﬁ&@%bsﬁﬂ%ﬁ Wity %_5 A@ﬁ are)

bi cyclic substituted or unsu et'eroaromati c et aving” 1-3
hetero atoms sel ect ed5f r omHydrdkypCa g cysloayll & Bembmbatedasrofrtic vpaomallyi Ng
carbon ornitrogen to the phenyl substituent and wherein theheteroaromatic
nmoi ety can additional | y hakenzofiussstiheteiosyclicmaoioty haxjrig ¢ne tortbreel ng; t he
substituents r such p, q)..f ch ietjes . being.selected fronl0 1
or 2 of the fi‘?l owi ng: 1 )hﬂ%@%r%%eﬂ%w W%%M%*%ﬁ Rﬁ,s“%g‘i%%é)“" 1 ORGSO Ky |
S, 06) GG alkyl-SO " tith INDAYCFs®al, -ON; O, Bikyaikfh, Or3halGxy

al kyl-O-CG , O 20 10) heteroaryl-C in which heteroaryl is a 5- or

6- nenber ed aromati c het er odych acylgroup having 1-3 hetero atons sel ected
fromO Nor S 011 ) CGHS G , O 12) -(Cl-Cs) al kyl-C NRsoRs~ in which
Rsp and R6~ are each o) ndependent |y hydrogen or Ci-C6 al kyl, 21

February 2003 - 41 5 10
\'A N—{(CH,)t—

\—/ [
15 c) phenyl, or
d)  pyridyl;
Rss is
a)  Cqqpalkyl,

b) Co.15 alkenyl,

20 wherein the substituents (a) and (b) can be optionally substituted with
C1-¢ alkoxycarbonyl, or a 5-, 6-, or 7-membered aromatic heterocyclic
moiety having one to three atoms selected from the group consisting of S,
N, and O,

) an aromatic moiety having 6 to 10 carbon atoms, or
25 d) a 5-, 6-, or 7-membered aromatic heterocyclic moiety having
one to three atoms selected from the group of S, N, and O,
wherein the substituents (c) and (d) can be optionally
substituted with carboxyl, halo, -CN, formyl, CF3, -NO,,



15 20 13) OH, 14) hydroxy (C~-C6 alkyl), O 15) C--C6 alkyl -S-C , O 16)
NC-(CH2)~ -O-C in whichr is 1-6, O17) Co6H5CH2-p-C-, 18) -CHZ-Rgp in
which Rgp is a) -OR32 in which R32 is as defined above, b) -SR32 in which
R32 is as defined above, c) -NR32R33 in which R32 and R33 are as defined
above, or d) 5- or 6-nenbered heteroaromatic containing 1-4 O S or N
atons, N,OR~ 19) C~-C6 alkyl-C in which_.Rg.is as defi 2ddeisoary, 2009
cyano, 21 ) carboxyl, 22) CF3) O 23) C--C6 alkyl-C 00 24) CsHS-O-C in
whi ch the phenyl npiety nay be optionally substituted by halo or
(C~-Co)al kyl, O 25) NR60ORs.&- Cipd i a ~ i ned above,
O 0 26) RI1 NHC or RO~ c.‘hﬁa%kk"%cﬂ%?eﬂéggy'?%?f' #&%ﬁgféa'earon'atic
het erocyclic group having Ialkoxpcamofiyl; S, - 42 0 27) Ce6H5(CH2}~. ~0-C 21
February 2003 O 28) R80-(CH2)~~-O-C in which R8g is as defined above, O
29) Si RO9R-o0R~-0~Ras eryRay atieaghiogpurrerse ate dye same Ry diffepant apd @re

i ndependently C~~ al kyl,; or,,5 Q and either Rl and R2 taken together form
-0 CH2- O The conpouno%) of |'l”hi s invention are novel and represent a new
cl ass of antibmcterialpyagenghenyllhey are distinct fromboth the previously
reported oxazoiidi none and isoxazoline antibiotics since they incorporate
10 the isoxazofinone réng Syséalyl. Phey differ fromthe prior art

i soxazol i none her bi ci d‘i%s since the ring nitrogen nust be substituted with
an anide moiety as defPhed 2%V¥e. The conpounds of formula | are
antibacterial agerLsalg &y atidachtRedierideaintt iRNEarRé of Bffefdnt @R are humans and
ot her aninmals caused by a variety of bacteria, particularly
methicillin-resistant &taphyl ococcus aureus and vanconyci n-resi st ant

Ent er ococcus ;geci um SO (je)lchl uded in the invention are proce$ses for
preparing the'20 conpounds *formula I and pharmaceuti cal conpositions
cont ai ni ng sai d conpougds i alkbi drtionally YudshtubdwitRaer} JFREdlih Whatgcept abl e
carriers or diluents. o 21 %e r{fgrf/&ZOOgy -43 DEFI NI TI O\l@ 'Ig%e term
"pharmaceuti cal | y accept ablRygaattRygase as ddfifest abavej s i nt ended to incl ude
the non-toxic acid addition salts with inorganic or. 5 organic acids, e.g.
salts with acids such @ hyRsoRK Bsi iakep @are =0;

Rgo is
15 a) an aromatic moiety having 6 to 10 carbon atoms,

b) a 5- or 6-membered aromatic optionally benzo-fused
heterocyclic moiety having one to three atoms selected from
the group consisting of S, N, and O, wherein the
substituents (a) and (b) can in turn be optionally substituted

20 with one or three -NOy, CF3, halo, -CN, OH, phenyl, C4_5
alkyl, C4_5 alkoxy, or C4_5 acyl,

c) morpholinyl,

d) OH,

e) C4.5 alkoxy, _

25 f) -NR4gR4g in which Rqgand R4g are as defined above,

g) -C(=0)-Rgg, or
h)



sulfuric, malefic, acetic) citric, succinic, benzoic, fumaric, mandelic,

pt ol uene-sul foni ¢, nethanesul fonic, ascorbic, lactic, gluconic,
trifluoroacetic, hydroiodic, hydrobromc, and the |ike. These salts my be
in hydrated form 10 The ternms "hal 0" or "hal ogen" includes chloro, brono,
fluoro and iodo, and is preferably chloro or fluoro. The aliphatic "al kyl"
groups as used herein nmeans straight or 15 ézr anched chai2isFétaruang2@0ie
speci fi ed nunmber of carbon atons, e.g. in e case of C~- s al kyl, the

al kyl group may have from1 to 6 carbon atons. Simlarly, ternms such as
"C2-Cg al kenyl " réfer to at | east one double bond al kenyl group having the
speci fi ed number ©$3 Barbon atons, "C2-C8 20 al kenyl" refers to at |east one
triple bond al kynyl grqup ?ﬁ:ing t he specified nunber of carbons) etc. The
term "acyl oxy" unl ess Ot herw se defined refers to a group of Othe type
CH3C- O where the al kyd) gr genygan have the specified nunber 25 of carbon
atons, e.g. C--Cg al koxy woul d have 1-6 carbons. Were not specified the
carbon length is fromQ-6 &ardARE. Unl ess otherw se indicated the term
"aryl" refers o aromgjic rbocyclic rings, i.e. phenyl and naphthyl. 30
21 February 2003 _ q. .) _ if‘ké“taecrygarornattic" as used herein refers to an

aromati c heterocyclic ie?ﬁe?ﬂvi ng one or nore atons selected fromQO N,
S) e.g. pyridine) thiophene, ran, pyrinidine, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-pyrimdifyl, Lipeycrbatkyhyl, 5-pyrimdinyl, 3-pyridazinyl,

4-pyridazinyl, 3-pyrazinyl, 2 5 quinolyn, 3-quinolyn, 1-isoquinolyl,
3-isoquinolyl) 2-i madé®ol yrP(Q(QRen)é@BssH OF 3-i soxazol yl, 4-isoxazol yl,

5-isoxazolyl, 3-pyrazqlyl, yLazol s pyRazol yL, 2-oxa |,,_,4-oxazol yl,
5-oxazol yl, 2-thi azol 31), 4f§§&'§3ﬂ*;‘ﬂ%’lhi§!‘%ai’i Q%‘f";’ﬁ/lﬁs@?ierﬁﬁoﬁjl"?édéq°ﬁao|y|,
3-indazol yl) ﬁ%beﬁzo%azolyl, 2benzot hi azol yl, 2-furanyl, 3-furanyl,
2-thienyl, 3-t ien?ﬁ, 2-pyrrolyl, 3 10 pyrrolyl) 1,2, 4-oxadi azol -3-yl,

1, 2, 4- oxadi azol - 5-yl, &b, 2, #ndrphéimyRzol - 3-yl, 1,2, 4-thi adi azol -5-yl,
1,2,4-thiazol-3-yl, 1,2,4-thiazol-5-yl, 1,2,3,4-tetrazol 5-yl, 5-oxazolyl,
1-pyrrolyl, l-pyrazoI}n) lFﬁiSUtriazol-l-yl) 1,2,4-triazol -1-yl,
l-tetrazolyl, 1-indolyy, 1 |, 2-isoindofyl) 1-purinyl,

3-isot hi azol yf, 4isotﬁ#azoFb?$£§%§¥5-isothiazolyl. 15 A saturated or
unsat ur at ed het erip@yt,|3, or @y oup can have 1-3 atons selected fromO N and S,
e.g. dioxolane) imdazolidine, dithiolane, oxathiolane, oxazolidine,

pi peri di nyl, ﬁ peki® P hy8" 2 nor phol i no or t hi omor phol i no, or the

correspondi ng unsﬁggrg;pd het erocyclic groups. 20 Were possible nitrogen
and/or sul fur atons in such heterocyclic noieties may be oxidized and such
oxi di zed conpoundkisad, &, bnbened to be enconpassed within the fomula |
conpounds. 25 DEﬂﬁIHEg:gﬁggBIQ;ICN Preferred enbodi nents of the present

i nvention are the Ronfounts Yo formula 1 wherein Ais 21 February 2003
-45 12 R3 in whictis@Q1, B3, 408¢oR$ are as defined above. A still nore
preferred enbodi nent of the present invention 5 conprises a conpound of the
formula Rz 049\ W1RFA3A R 3 O or a pharmaceutical ly acceptabl e salt
thereof, in whichgl R-is H C-$ alkyl optionally substituted with one or
nore F, CI, OH C-..g al koxy, or C~~ acyloxy, C3~ cycloalkyl or C-. %

al koxy; R2 and R3 are ®ach hydegpendently a) 15 b) c) d) e) 20 g) h) i) J)

K) b)  halo,
c) NO,,
25 d N
e) C4-Cg alkylthio,

Q
f) C1'CG aIkY|—S—' ,



H F, Cd, Br, C—~ alkyl) NO02, I, C-.~ al koxy, OH am no, or cyano; and 21
February 2003 - 46 5 10 15 20 Qi s a)hydrogen, b) hal o, c) N0O2, d) N3, e) C~- Cg

al kylthio, O)Ct-Cs alkyl -S-™)C -Cs al kyl-S-,0Ch)C~-C6 al kyl ,i}C~-C6

al koxy,j)fornyl, Ok) C~-Cs alkyl-C, Ol) C~-Cs alkyl-OC , Om C-Cs
alkyl-C- O, On) heteroaryl-C in which heteroaryl is a 5- or 6-nenbered
aromati c heterocyclic group having 1-3 hetero atons sel @dtfabriann2@3 N or
S, Oo) C6H5 C , p) amno, gq) C-C6 attryt@arino-, r) di (C-Cg

al kyl yam no-, Os) (C~-Cs) al kyl-C NRsoRs~,in which Rso and Rs~ are each

i ndependently hydrogen or Cl1-C6 al kyl, 21 February 2003 -47

t) OH u) cyano, v) hydroxy (C~-C6 alkyl)po wO C--C6 alkyl-S-C, 5 x)O NC (CH2)r
-OC inwiichr is 1-9, y)§-CslxpH2gQ>C 2)O C6H5-O-C , ~OR~ N aa) C--C6
al kyl -G wherein R84 is hydrogen or & alkyl) O bb) R850-(CHZ)~.s-C in

whi ch R85 is hydrogen, C~_8 alkyl 10 optionally substituted with one or
more F) CI) OH C- 8 d‘l)kox;ﬁ@(ﬁs&lka acyl oxy) C3~ cycl oal kyl or C-_g al koxy,
N-OR84 cc) HC in which R34 js as defined above, dd) 15 ee) Y X <~ N ~=|

\Y X Y=r ~ Xz = 481 21 Caghs akoxy.2003 gg) Y-N- x ~NJ M hh) ' X Y~r~~
“z~N 11) :
) formyl,
Q
5 k)  C4-Cgalkyl—C—,

Q
) C4-Cg alkyl—O-C—,
m)  -sulfamoyl (HoNSO5-),
n) -NHOH,

0]
0) Cq+-Cs alkyl—-c-o——’

-

10 p) heteroaryl —C— in which heteroaryl is a 5- or 6-membered

aromatic heterocyclic group having 1-3 hetero atoms
selected from O, N or S,

Q
q)  CgHs-C—,
r) amino,
15 s) C4-Cg alkylamino-,
t) di (C4-Cg alkyl)amino-,

O
u) (C4-Cg) alkyl—C-NRgoRg in which Rgg and Rgq are each

independently hydrogen or C4-Cgq alkyl,

V) OH,
20 w) cyano,
X) hydroxy (C4-Cg alkyt),

o)
y) C4-Cg alkkyl—S-C—,



NNMIJ) " X~/,-"N~N,Nt Mkk) ~/X'"10 N"~~J MY 11) . o, ~N.Nx mm '
~ly'"N"Nys N Xnn) Y~N N~ NX 21 February 2003 - 49 o00) NN ~N N Rsx
in which Rg2 is Hor C-.~ alkyl, PP) s ~"" ~1,--x NN, g x /'~ N "N-\J
Y) rr) rNN/~X LI Y, SS) .Ne NIN~NX, 10 tt) x /"y NIN-~ NY , uu) s,
PP~ N ~""J~x, 15 N NN X~J Y 21 February 2003 - 50 w) x ~W-~1 ~ ~J N
Y, XX) ~/ XZ5yy) ORS OZZ) (CHy)n Rs3 ~(CH ) 2p , a2d)Febrdaryz2003 group
optionally substituted with X and Y) 10 bbH -a triazinyl group optionally
substituted with X and Y, ccc) a quinolinyl group optionally substituted
with X and Y, ddd) a quinoxalinyl group optionally substituted with X and
Y, eee) a naphthyridinyl group optiorMally substituted with X and Y) A~2
A~~(CH-~~ ~Z 15 999) -Z)~~HNEC—+(CH,)ZCHeinrwhiclyr 2008, - 51

0
aa) CgHsCH,-O—C—,

Q
bb) CsHs"O'C"' '

N/OR84
cc) Cyq-Cgalkyl—C—  in which Rgy is hydrogen or C4_g alkyl,
Q
5 dd) Rgs0—(CH,)1s—C— in which Rgs is hydrogen, C4.g alkyl

optionally substituted with one or more F, Cl, OH, C4_g
alkoxy or C4_g acyloxy, C3_g cycloalkyl or C4_g alkoxy;
N-ORg4
ee) H-C— inwhich Rgy is hydrogen or C4g alkyl,
ff) a substituted or unsubstituted Cg-C4¢ aryl moiety,

10 gg) a substituted or unsubstituted monocyclic or bicyclic,
saturated or unsaturated, heterocyclic moiety having 1-3
atoms selected from O, N or S, said ring being bonded via a
ring carbon or nitrogen to the phenyl substituent,

hh) a monocyclic or bicyclic substituted or unsubstituted

15 heteroaromatic moiety having 1-3 hetero atoms selected
from O, N or S, said ring being bonded via a ring carbon or
nitrogen to the phenyl substituent and wherein the
heteroaromatic moiety can additionally have a fused-on
benzene or naphthalene ring;

20 the substituents for such p, q, ff, gg and hh moieties being selected from

1 or 2 of the following:

1) halo,
2) Cypgalkyl,
3)  NO,,

25 4) N3,



hhh) Z3. N~~Ir or iii) Rss ~ N5 B is an unsaturated 4-atom |inker having
one nitrogen and three carbons; Mis a) H b) c¢c) 10d) e) Zis a) b) 15 c)
Wis a) b) ¢) 20 X and Y a) b) ¢) d) 25 e) C-_8 alkyl) Cg_g cycl oal kyl,
-(CH2) mMORs6, or -(CH2)NNR67R68~ O, Sor NM CH) Nor S or Owhen Zis NM
ire each independently hydrogen, halo, NO2, N3, C-.s al kythio, 21
February 2003 - 52 5 10 15 20 Of) C~-Cs alkyl -S-, O 21 Rebr@srya2003 -S-, O
h) C--C6 alkyl, i) C--C6 al koxy, j) formgl 490 k) C~-Cs alkyl-~, O1l) C--Cs
alkyl-p-C, Om heteroaryl-C in which heteroaryl is a 5- or 6-nenbered
aromatic heterocyclic group having 1-3 hetero atons selected fromO, N or

S, On) GHS G, o) amno, p) C--Cg gykylamno-, q) di (C--C6 al kyl )am no-)
Or) -(C~0GCs) alkyl-C oRs~ i ;g] R6o0 and R6~ are each i ndependently
hydrogen or C~-C6 al kyl’, s;:@b(—?,s%tl%whydr oxy (C~-Cg alkyl), Ou) C~-Cs alkyl
-SC , Ov) NG(CH2)~ -OC in whiclhor is 1-6, Ow C6H5CH2-OC 21
February 2003 - 53 Q(Q)CGI-!SCQ(EaIkyGR'éW) C~-C6 alkyl-C in which R~ is as
defined above, z) cyano, aa) car boxyl, 5 i) €Fg, cc) mer capt o, Gdd) C~- C6

al kyl -G O Cee) C6H~ O-C- in which the phenyl noiety may be

optional | ysubstituted By hdP@n¥r Cl1-C6 al kyl, 010 ff) CsH5( CH2) ~~- O C-

, Ogg) R85O (CH2) ~.~ G in which Rg5 i@ as defined above, orChh) Si RO9R~00R~0~
O-CHZ C in which R9~, gR~00nal ~p-Zare each independently C-~ alkyl; or Q
and either Rl and Rg tgien ?bg'gt%? Pgrm-OCHZ-O, 15 R62 is a) H,

o)
5 9)  C4-Cgalkyl—O-C—,

O
10)  heteroaryl—C— in which heteroaryl is a 5- or 6-membered

aromatic heterocyclic group having 1-3 hetero atoms
selected from O, N or S,

Q
1 1) CeHs"‘ C_ )
Q
10 12)  -(C4-Cs) alkyl—C-NRgyRg4 in which Rgg and Rg4 are each

independently hydrogen or C4-Cg alkyl,
13) OH,
14)  hydroxy (C4-Cg alkyl),

0
15)  C4-Cg alkyl—S-C—,

o]
15 16) NC—(CH,), —O-C— in which ris 1-6,

0
17)  CgHsCHp,—0O-C—,

18) -CH»-Rggin which Rgpis
a)  -ORjp in which Ry is as defined above,
b) -SR35 in which R3z is as defined above,
20 c) -NR35R33 in which R35 and R33 are as defined

above, or



b) C-_8 alkyl optionally substituted with one or nore halos, or c) C~

al kyl optionally substituted with one or nore OH, or C~_g alkoxy; 20 Eis
a) NR69, b) -S(=0; inwhichi is 0, 1 or 2) or ¢c) O R63 is 5 10 15 21
February 2003 a) H, b) C-.e alkyl) c¢) -(CH)a-aryl, or d) halos R66 is H or
C~~ alkyl; R6~ and Rsg are each independently H or C~~ al kyl, or NR67R6$
taken together are -(CH2)m; Rsg is Z~ is 20 Z2 is 25 a)H, BelPuaby 2003

al kyl,c)-(CH2)g-aryl, d)-C02Rg~, e) COR82, - C(9)- (CH2) g- C(=0O) R81. 9) - S(=0) z- C~-
s alkyl)h)-S(=0 zZ-(CH2)g-aryl, ori)-(CO~ Het in which j is 0 or 1; a)
-CH2-, or b) -CH(R-p)-CH2-; a)-02S-,b)-0,c)-S-,d)-SO, ore)-N(R-—~)-; 21

R s 8 b) 10 ¢) d) o) 9 ds hp ] CTeberdhetdoarstiig copfiinhg it @) 1
CH3-, CH30-, R720-CH2-C(O) - NH, SRAIaG®,- NH-) R73-C(O)-N H- |
(C-)alkyl-OC(O-, or HO-CH2; or Z en together are ~'~o0 or b) O, R~
is Hor CH3-; mis 4 or 5; nis0,1, 2, 3, ; 25 yisQorl;, pis O, 1, 2, 3, 4
o St oS s sord e g PRV i o 8 1
~ - -~ -, c - - = e
Rsp-NH-C(O-; R7p is I-Q%r (&ap&3) a~ky~; R7~ is 10 a) R740C(R75) (R76)-C(O -,
)_

b) RNO-C(O -, c¢) R78-(C( ) °d) OH
5 21)  carboxyl,
22) CF,,
Q
23) C1-C5 alkYI—-C—O—-

0O
24) CgHs~O-C— in which the phenyl moiety may be optionally

substituted by halo or (C4-Cg)alkyl,

)
10 25) NRsoRsf—&— in which Rgg and Rg4 are as defined above,

o) o)
26) Rgy—NH-C— or Rg—C-NH— in which Rg4 is a 5- or 6-

membered aromatic heterocyclic group having 1-3 O, N or
S,

o)
15 27) C6H5(CH2)1.5—O'C"" '

0]
28)  RgsO—(CHy)1.5—0O-C— in which Rgs is as defined above,

O
29) SiRggR1ooR1o1—O'CH2_C— in which Rgg, R100 and R101

are each independently C4_g alkyl; or
Q and either R4 and R, taken together form —O-CH,-O.
20
These derivatives are useful as antimicrobial agents which are
effective against a number of human and veterinary pathogens, including

gram positive bacteria such as multiply-resistant staphylococci,



15e) 0r OH, HCGCO-(CH)2-C(O-, 9) R79-S02-, h) 0 C20 0 i)
Rgp-NH-C(O -, R72 is a) H b) CH3, 21 February 2003 - 57 <c¢) phenyl
-CH2-) or d) CH3C(O-; R73 is (C--C3)alkyl or phenyl; R-4 is H CH3,

phenyl -CHZ- or CH3-C(O-; 5 R~-~ and R76 are each independently H or CH3) or
R~5 and R-6 taken together are -CH2CH2-; R~~ is (C~-C3)al kyl or phenyl; R78
is H (C--cC4)alkyl, aryl-(CH2)~~, ClH2C, ClZHC, FHzC-, E2#Hebruary 2003
(C3-06) cycl oal kyl; 10 R7g is CH3; -CH2Cl,- 2EH2CH=CH2, aryl or -CH2CN. RS8o
is -(CH2)"~-aryl where n~is 0 or 1; R8~is a) H b) C-.~ alkyl optionally
substituted wwth one or nore OH halo 15 or CN) c) -{CH2)qg-aryl in which q
is as defined abogweptocochi, ard@iemcOtisuch ashnethidllin-sesistantef | ned above; Rg2

is a) C—~ alkyl optiqgnally substituted with one, or re OH, haglo 20 or CN)
b) -(CH2)g-aryl iﬁ%ﬂ]@é%%@fvm%w&' "tgﬁﬂ@e&mMin whi ch
g is as defined above; R83 is a) H 25 b) C—~ alkyl, c) -(CH2)g-aryl in
which g is as defined above; or d) -C(=0 C-~.6 alkyl; and - 5% - 21
February 2003 aryl2.i s DPesatiptiopef the Prior Astipht hyl , said phenyl, pyridyl or
napht hyl noi et'Ees bei ng optionally substituted by one or nore hal o) -CN,

OH, SH, C-~ alkoxy or C~.~ alkylthio. 5 Another preferred enbodi nent of the
present invention conpThé diteratureoeamiaing adimitedeumbendf &okazdlinbngs sedas O or
a pharmaceutically acceptabl e salt thereof, in_rg}‘i c(k!: 10 R~ is H C-~ al kyl
optional | y substi tYR-ENEFPLNHE igidesp Far exanggle in.S.Raten} 4«9%4@5‘: e~

acyl oxy, Cg- cycl ‘Pﬁétﬁ)ﬁh-&ﬁﬂ&?oﬁeﬁ&ﬁ%gl)&iség&dﬁﬁ-ﬁbﬁe 8A¢-rhewgrendent |y H
or F; or R2 and R3 taken together ‘repreésent o~ 15 Qis

a) hydr ogen, b) hal o (ehlom-mtnlyh-Rigoxazolin-Gong argldisdlesed@sf heing-uggubinkyl -S- , O

g) C--C6 alkyl5S' p’rev%nlﬂ),g the %W?A K¥iweedd which Hava akeidterious 8fect on crop

production.
- °
0 o]
<@ Q\&/
\ cl \
CHy Chy

U.S. Patent 4,000,155 discloses the related compound 1,2-
dimethyl-4-(trifluoromethyl-m-tolyl)-3-pyrazolin-5-one for the same utility.

y /CH;
F3C \ N/

15 \c'h

The applicant is not aware of any literature which discloses the use
of these compounds as broad spectrum anti-bacterial agents. A different
ring system is disclosed in WO 98/07708, which discusses the use of

isoxazoline derivatives as anti-bacterial agents,

O\
H
r
20 g

where W is a substituted aryl or heteroaryl system and Vis H, or C4-C4

alky! optionally substituted with F, Ci, OH, C4-C4 alkoxy, or acyloxy.



j) fornmyl, 21 February 2003 K)C~-Cs al kyl -G, OQpC~_Cs al kyl -O-CQOm C-_Cs
alkyl-C O-.5 n)(C~-C6 al koxy) 2N-, 0) 5- or 6-nenbered heterocyclic
containing 1-3 O, N or S andlinked to the phenyl substituent via a carbon
or nitrogen, said heterocycle noiety being optionally substituted by

R9s, (OHNp) C~- Cs al kyl - ~~10 q) phenyl optionally substituted by R96) orr)5-
or 6-menbered saturated or unsaturated heterocycliccont ail feguay£083 N or s
and |inked to the phenyl substituentvia a @rbon or nitrogen) said

het er ocycl e noi ety bei ngoptionally substituted by R9s, and 15 R96 is a)
C~--C6 alkyl-OH, b) C-_Cs alkyl-OC-, OO¢c) CH3_ C C~-Cs alkyl-C, 0 d)
cyano, 20 e%})forrryl) N(deb;idihbr(ésllst@vg‘)lsﬁowﬁsealwwkr@mﬁclgssoﬁdralﬁebruarK
2003 -60 O Si R99 2- C- | I ch R99, R~-o0 and R-0~ are eac
i ndependent |y C~. @<dV&gM |b%t%5|qg_|g%ﬁ§ Lrge Peor g copigins. rumergugyreiefences to

HC-CCH20C- , Gb_ k) ChiBsekdm &Ws%ﬁé?éwzlcamld&é’mdé?ﬁﬁl substituted by
hal o, O)HOCHZ CG,m(C—-Cy al kyl)2N-)n)C~-Cg al kyl -NH-, 10 am no, OP) Cr Cs

al kyl -S- , Og) CBH5 @M f@uemso%nag C@ub$tﬁutﬂﬁ|qxa2¢t@g1qr@s;aﬁ@ﬁgspusm ioIU.S.
6- menber edhet egoar i t he
phenyl 15subst i E‘:uenﬁ’étﬁﬁ%@ﬁ%@%ﬁ%})@,é&%ﬁ%? @yig‘lrtétgbﬁg"ﬁ{ngr edsat urated or
unsaturated het er axgedlidinares),d).8i Rgteht Nés. 3,948,608 5,254, 67 nkardl 5,930,8¢6 pheny|

substituent via a ri ar bonat g 0 Sone eci fi referred enbodi nent s
of the present inJ@ rhge&;ea?@xggoig]@a ‘W‘R%dﬁg E%%Pg%" PatentApplications
February 2003 0 1 / O~~/OH
NN O O Gs / ~~N ~d,)697 At %Né?\lfmqagu(?gw @@dgﬁqlgﬁé‘.?ls&'g@r\ngtngs a ONOH O
OH~N~ ~1'"(0O/ \ hetaroary@sub!ﬂllutﬁdzbxamh#!naoes} 62 1 '(~p N~N~ ~11(OO0O0OO
Na ON 0

r
10 u o

Additionally, certain compounds containing a substituted furanone
ring have been reported to possess antibiotic activity. WO 97/14690
discloses

PN
A _{l
15  where T is hydroxy or NHC(O)C1-C4 alkyl, M and L are each
independently hydrogen or fluoro, G and H are are each independently
hydrogen or methyl, K-J is of the formula C=CH, CHCH2 or C(OH)CHZ2, |
is O, SO, SO2 or a substituted nitrogen, and Q-R is CH2-CHz or CH=CHs.

Other substituted furanones are discussed in U.S. Patent 5,708,169, WO
20 97/43280 and WO 97/10235.



ON11OOOOMN\N/-, O~ ~~~NNa'~a ON3 ~ O~OH~N~|~ffO |~N HD
/I N/ Ol II~-NON=N~6CO-N/ ~OOW1ONI~fONNItI~-C-N~ O, O1~J ~
11 ~HNNO 21 February 2003 - 63 Nu o0 -lONOO HN~~~OHOOO
~OHOCN~OONaO~N~~OHN ,-~w~-0~a OOOHOHN, 1/ pw
'--NONa OO~HV~/ \ NONCH HCF OONN-~ O - 64 - 21 February
2000 ~NNa O~S/ OF ~-NNaOol1l1NNaOOw '--2Fébmaty 20BH O O
lo 001 ~NHOO~O0~a 00 ~NN-~F O 213%bruary 2003

SUMMARY OF THE INVENTION

It has now been found that certain substituted isoxazolinones are
effective as antibacterial agents. Specifically, the invention covers

5 compounds of the formula I:

or a pharmaceutically acceptable salt thereof wherein:
Rqis
10 a) H,
b) C4-g alky! optionally substituted with one or more F, Cl, OH,
C1-g alkoxy, or C4_g acyloxy,
c) Ca.6 cycloalkyl, or
d) C4.g alkoxy;

15 L is oxygen or sulfur;

Ais
a)
Tz
°‘<|>_
R3
b)
Ry
R;—(O-
20 Re R

c) a 5-membered heteroaromatic moiety having one to three
hetero atoms selected from the group consisting of S, N,



-6~ a "=NNa OO 'L;~HOO0 1 o HOO1HNONJ( OFOF \ NNOI
/ 10'--NONaONJ/ ONNaOOPN '/ 100~NO 21 February 2003 -66
0O1\oN1/ w '"--NONOOO~ONOII O~OOF~NUOO\ ONOOAUC
‘~ONaOCI ~Ow ' -NON/ O_\ -/ H~-NOOHaO \ 0 HVWN1IM _ 21
February 2003 uo ~0o 1 W '-NONa O~O- ~0O11l~~\ O~~ 00O~ Cs
~N~/~~~N~-N CHa OO O ~N~~N~-N CHa Oo0o o ~\ 1 0 UN ~. | \ BR4/Mbru@y®R0@03 /~. -~\
~OF--y~- ~H,- N-(y~~;iN/11~~ 00O r--24-i O~/ \ / \ ;,~ ~N-aS O!Sc
oo~"~. ~ 0i |/ ~~ HNI~\~-NN~~ OO
and O, wherein the 5-membered heteroaromatic moiety is
bonded via a carbon atom and can additionally have a
fused-on benzene or naphthyl ring, and wherein the
heteroaromatic moiety is optionally substituted with one to
5 three Rg,
d) a 6-membered heteroaromatic moiety having at least one
nitrogen atom, wherein the heteroaromatic moiety is bonded
via a carbon atom, wherein the 6-membered heteroaromatic
moiety can additionally have a fused-on benzene or
10 naphthyl ring, wherein the heteroaromatic moiety is
optionally substituted with one to three Rg,
e) a p-carbolin-3-yl, or indolizinyl bonded via the 6-membered
.fing, optionally substituted with one to three Rgq,
f)
R11 R1z
»jg
15 R13 ,
g)
Ri1  Ryy
R1s—</ l/(——%
Rz
wherein R and R3 are each independently
a) H,
20 b) F,
c) Cl,
d) Br,
e) C45 alkyl,
f) NO,,
25 g |



\ ~i~-12.~~0 NN~ ~N-NU~ O 6% _ 21 February 2003 o F ~ uN Il HOF\
~-NN~~a00pl/ HNONFOOF~ NaOFw~~NCFa OFOO~N/ ~F
~NONaOF~N/ ~OF~ONOCN/ ONONaOCN/ ONNaO - 69 - 21
February 2003 0 '"'-NNaO10F~-0NaF~-ON~ ~-SO-NONaOO/S~0O
" ~NNaOO~-S/ OOF ~NONaOIOOOO-N/ 10wW~-ONOH~~"1/ o0
F~~10H~N ~I1(O 21 February 2003 - 70 0 /"-1 024 Febmlary 2003 NON F
OO _NVN~\~-00-~"/ \' /| ~N~\~NF OO O ~_~43 .

h)  Cqg alkoxy,

i) OH

)] amino,

K) cyano, or

10

15

20

25

wherein Ry is
a)
b)
c)
d)

Rsis
a)
b)
c)
d)
e)

9)

Rg and Ry at
a)
b)
c)

Rz and Rj3 taken together are -O(CH»5)h-O;

H,

C1-2 alkyl,
F, or

OH,;

H,

CF3,

C4.3 alkyl optionally substituted with one or more halo,
phenyl optionally substituted with one or more halo,

R5 and Rg taken together are a 5-, 6-, or 7-membered ring

of the formula,

e
.C=C

°=QU (CHz)h
\_/ 1

=

- in which D is S, O or NRgg in which Rgg is H or
C4.5 alkyl, or
Rs and Rg taken together are -(CH,),-, when Ry is an
electron-withdrawing group;
each occurrence are the same or different and are
an electron-withdrawing group,
H,
CF3,



N ~HIN'~-FHAMGOOOO ~“ONUWNFO \/ \=OI~C- ~-NN~, i O~ ~\~

~N~HF, 0OO0/-\/ "O~~N\NF/ O~CO-t.-INMI~~-N\NF OO O~ ~) ,= ~~0
Y--N~NJ , r--(. ~N~~N~~" {1 FOO_\~HO- ~-N*~~~ .~-NNCFl FO 21
February 2003 -71 0~ Na ONC-N/ ~ O1 ONNCH ~-O~-ON/ OHO
NVN~Cli~ ~OOHOC HNN/ OHONNCHs ~OEtO- N/ OOONVN"CHy ~ON
NC~-N/ I O1 ON-N~CH~ ~O~N N/ , 0 H N-N-CH~ ~O - 721 Fxbrietyr2603/ 2003

The conpounds of the present invention canZ8e-made by the nethods

sumari zed below. It will be apparent to those skilled in the art that the
procedures 5 described herein are representative in nature and that

al ternative proceduresdare €Cqeaslihyl eptidraily szbstituted eithtoref haloe pr esent
invention are preferably prepared 10 15 20 via the_sequence outlined in
Scheme 1. Aryl acetic #£i dsPhenyl.drayidae at leastenaelfte pnd\Ryi isan eledrorpr epar ed
by one of many well known rretﬁ%ds.i n the chemcal literature including but
not limted to the sequencewét WMNhISYReMe 2 or 3. Isoxazolinone 3 is
prepared by methods degcri brd 4hd RAtdkeAlbGethédare@ 5 6508 MmaMBéredithg P-
428p290]. Reaction of 1 with sodium hydride and ethyl formate provides 2
which is in tubn reacted w ohthbyfomudgl am ne yielding 3. Treatnment of 3 with
m | d base, preferably pot assiéjm carbonate, in an appropriate sol vent)
preferably dichl oronethane orjjN,,N-di met hyl f ormam de fol |l owed by addition
of 4 (prepared by nethods dgf:rﬁibed by Barnes et al in US Patent 5) 284,

863) provides isoxazolinone me 1
Uis
a) CH,,
b) o,
10 c) Sor,
d) NR46:
Rqg is
a) Hor
b) C1.5 alkyl;
15 wherein Rgis
a) carboxyl,
b) halo,
c) -CN,
d) mercapto,
20 e) formyl,
f) CF3,
g) NO,

h) C1.g alkoxy,

i) C4.g alkoxycarbonyl,
25 i) C1.g alkythio,

k) Cispacyl,

) -NR47R s,



NaH Ar\ /COZR H2NOH Ar~C02 ~R Et OCHO CHO 1 2 O K2C03 Ar AcOCH2NHCOR NH 3 o
Ar ON~-NHR 5 -73 21 February 2003 An alternative way to prepare aryl
acetic esters 1 of the present 5 10 invention is shown in Schene 2.
Treatment of triflate 6 (prepared from nethyl 4-hydroxyphenyl acetate by
met hods known by those skilled in the art) with an N, N dial kylamne in the
manner described by Buchwald et. Lett., 1997, 38) p. 63&3-FB3B0hrnp2@eBices
esters exenplified by 7. Aryl-brom des, -i@dides, and -chlorides are al so
suitabl e as replacenents for triflate 6 in Schenme 2. The N, N dial kyl am nes
used in Schene 2 are either comercially avail able or are synthesized by
literature procedures. Literd®@tire preparations of many cyclic N, N

di af kyl am nes have beegydet ai-ﬂ':aq%,byv@@,vp sﬁ\@'ﬂ@%&k&pZZS) and others are
wel |l known to those skilled in the art. Scheme 2 15 Ti0O ~ Pd R2ZN COyMe RyNH

~ | COyMe 6 T Another a)terGagialiyl bptigmadip sulsstifutyd with@H csulfameyls Cy_sof t he
present 20 25 invention is shown in Schene 3. Treatnment of 8 with a mld
base, preferably potassi um 8ke®okatsdcvhitd -MRarRm@mry or secondary amine or

N ﬁLf‘Lgi for marm de, at %als?Lﬁ%@%ﬂwﬁ%&ﬁ%ﬁ%éﬁ%@@%ﬁ%’s&% g%zp.des 0.
Co 8 i [ j n 11 12
bynpng'tjﬂods 1123(‘:G)(r)imbrgtrjcIbg5 Gya e@g@ﬁ%ﬁgpﬁﬁgﬁ’ﬂb%@%gﬁﬁﬁg seqarence

i s al so known to thoseggkilh@dot 6-nidifbérell saturated oY\ihsatarabsl héteamlytiy)- _
Conversion of 11 to 12 can al so be accongllshed by various net hods known in

the chemical literature incingighhbaving oneto three alems seleqtediframrthe @raup acid in

DVE X 170 RRNH or Rna GibRunee S NEHR B s 3Gt i oge ot 5T

X, I ~ oR For 11: KOH (aq) twoRggot2: HCl, EtOH L = NRR or SR X~=HorF
X2=HorF 11: R'=H 12: R'=Et ~ ~' ~H 5 Sul foxides and sulfones 14 and 16 are

prepared by treating sulfid 13 and 15, respectively with an oxidi zi ng
agent such as m chl or oper oxybenzoi ¢ acid or osm umtetroxi de by nethods

known by thosggskilled in R T and exenplified by | 3arbachyn [J. Med.
Chem , !

R47 and R4g at each occurrence are the same or different and are
a) H,
b) C14 alkyl,
() Cs.¢ cycloalkyl, or
15 d) R47 and R4g taken together with the nitrogen atom is a 5- or

6-membered saturated or unsaturated heterocyclic moiety
which optionally has a further hetero atom selected from the
group consisting of S, N, O, and can in turn be optionally
substituted with, including on the further nitrogen atom, C4.3

20 alkyl, formyl, a 5- or 6-membered heteroaromatic moiety

containing 1-3 O, N or S, —C~NRgsRss in which Rgg and
Rgg are each independently hydrogen or C,_g alkyl, SO2Rgg
in which Rgg is H or C4_g alkyl, or C4_3 acyl optionally

substituted with 1 or more F, Cl or OH;



1996, 39, 680-685]. 10 -75 Scheme 4 X2 SON/ ~ mCPBA (n=1) o x, N
~-NH ~--R 13 p X~ =Hor F X2=HorF 5 xi ~s/ o0 x, ~N '"-NHh-R 15 0 21
February 2003 X2 N/ Op X, 1 N~NH-R 14: n=1, 2 p X2 ~0"'~-n o ,s 0 X~ N
~-NH ~--R 16. n=1, 2 p An alternative nethod of preparing conpound 18 of
the present 10 invention is shown in Schene 5. Treatnent of 17 with an
appropri ate organostannane provi des 18. This nethod is KoRebtuary 2082
skilled in the art as the Stille cross-cou@8 ng reaction. x Ow w X or
0Gs04, NMO (n=2) m CPBA Schene 5 RSnBu3 O N Pdo ~NH DWW ~--R 17 Ox R~ O X
~~0i N~NH-R 015 21 February 2003 -76 Preparation of 21, 22, 23,
and 24 of the presdygisnvention is described in Schene 6. Treatnent of 19
with trifluoroacetic acid provides 20. Conpound 20 is treated with an acid
chloride, chlorofornmate) sulcakexyl, hal i de) or isocyanate in the presence of
triethylam ne by net ho% We'hlalo5 known in the chemcal literature to provide
21, 22, 23) and 24) '

c) -CN,

5 d) mercapto,
e) formyl,
f) CF3,
g) NO,
h) C4.¢ alkoxy,

10 ) C4.5 alkoxycarbonyl,

i) C1.g alkythio,
k)  Cqgacyl,

) C4. alkyl optionally substituted with OH, C4_g alkoxy, C1.5
acyl, or -NR¢7R g,

15 m)  phenyl,
n  -C(=O)NRxoRp1,
0)  -NRy7R4s
P)  -N(R20)(-SO2R2),
)] -S05-NRygR54, O

20 r) -S(=0)Rz2;

Rog and Ry4 at each occurrence are the same or different and are

a) H,
b) C4.g alkyl, or
c) phenyl;

25 Rgpis
a) C44 alkyl, or
b) phenyl optionally substituted with C4_4 alkyl;



respectively. _ 77 21 February 2003 Boc~-N X ~-N/ Ol X ~, ON ~NH ~R

19 RCOC O~"*"XR N  O~N/ ~X~~-0N~NH-"R 212 00~ x RO _N
|l O~ N/ ~~0 XN -NH--R 22 00 XN/ OROX~" 0i N'-NHR23 0 ~ X
RRN-N~ O~N'a XN -NH ~R 24 O The triazol e-substituted conpounds 27 and
28 are prepared by Scheme 6 * X HN1 OTFA ~N/ | ---- w' OXN-~NH-R

20 O cyclization of the azide 25 with acetyl enes 26 (Scﬁerﬁeb?marymﬁﬁ is a
78 5 10 21 February 2003 standard 3+2 29ci oadditi on which is well

docunmented in the chemcal literature. The acetyl enes 26 are either
commercially available or prepared by literature procedures. For exanple,
cyanoacetyl ene i s whepginfgsaccordi ng to Mirahashi [J. Chem Soc. Jap., 1956,
77, 1689]. The cyclization reaction was usually carried out in a suitable
sol vent such as DVF, aB)a teafpexylt ure bet ween 25C and 80C. Other suitable
sol vents include but a[)g HO%LI mted to DVSO, NWP, and DVA. The two
cyclization adducts 27 and Were separated using preparative HPLC or by
triturating with a suitpbl e-GNl vent such as ethyl acetate. Qther suitable
solvents for trituration include but are not limted to nmethanol, ethanol,
di et hyl ether, 9and aceflbne. M8E4RPtR: 7: 1,2, 3-Triazoles 15 NENR-N/ | O N3 -

~OOH-RI261N~N~B Nohlnﬁ'" DMF, rt-80 C 27 ON=N25 0O/ | OR O NN-R
28 pp

f) CFj,

g) NO,

h) C4.g alkoxy,

10 i) C4.g alkoxycarbonyl,

i) C, alkythio,

k) Cqg acyl,

D -NR23Ros,

m)  C4 alkyl optionally substituted with OH, C,_5 alkoxy, C4.g
16 acyl, or -NR23R04,
n) Co.g alkenylphenyl optionally substituted with one or two
Ras,
0) phenyl optionally substituted with one or two Rys,
p) a 5- or 6-membered saturated or unsaturated heterocyclic
20 moiety having one to three atoms selected from the group
consisting of S, N, and O, optionally substituted with one or

two Ros, OF

Q)
)

25 Rjp3and Ry4 at each occurrence are the same or different and are
a) H,
b) formyl,



The azi dophenyl i saxazol i none 25 is reduced to am nophenylisoxazoti none 29

via one of the many well known nethods in the chemcal literature including
but not limted to the treatnent with 20 stannous chloride in a suitable
sol vent such as a 2:1 conbination of ethyl acetate and methanol . Treatnent

of am nophenyl i soxazol i nones 29 with 2, 5-di net hoxytetrahydrofurans 30 in
acetic acid provide pyrrole substituted isoxazolinones 31 Fé&otuange2603
Subsequent conversions of 21 February 2038 =79 the pyrrole (R = CHO are
al so possible, for instance the correspondi ng oxi ne can be prepared by
refluxing with 50 % aqueous hydroxylam ne in nmethanol. 5 Scheme 8: Pyrroles
N3/ OH2N/ O' ~ ~ sglzzg% MN~N~R N~-N~R 25 pp 29 R 113C0 O OCH3 30
acetic acid, reflux, N O O N~N~R 31 N-thioacetates 33 may be
pr epar ed fromthe corre;gponq: D&cH, 10 acetates 32 using a variety of well
known |iterature nethods, for i nstance by refluxing in benzene with
Lawesson's reagent. leeér spherm.ts such as toluene and xylene are al so

sui tabl e. Schene 9: Th| at eseég q Lawesson's O Reagent Ar H benzene,
reflux ° O N~N'CH3 NO\I 3@2: ¥, Pl Wi 11 be understood that where the

substituent graups use tiad R kdh i "
reacti on-sensi ﬁjve fun@| ong:aggr og%g téﬁtf’fﬁﬁg@ﬂ?rg\gﬂﬂ tﬁ%@“@@%bﬁgﬁ} |52%83°';ri ght
result in undesirabl e side- ganembered satuiatedticiee myn@etymmérespt&duaby

conventional protecting groups known to those ski in the art. Suitable
protecting groups and net hoﬂgsﬁcﬁ"’“’ﬁﬁ&e?e@m&?'e&ﬁ%’ ﬁ"PmGI’EQQES’PEd) f or
exanple, in Protective Goup ai t e W 5 G eene
(John Wley 8~ Sons, 1991 ). énéléhn c?nt gﬁé}s?n!tahat 23‘1 oiteéél% ed"

i nt er nedi at es and end- pr odusubstmtedmm lndbldlngdmthefuhlaersmtoq:gemétomhe pr esent
di scl osure and, cl ai ns. Sone 8 ihe de |r8d e dlprg:gucts of formula I
contain an amte. 10 In t he8BORY s%g'm' l’ray be recovered in
the formof a phargacgutically acceptable aC|d addltlon salt) e.g. by
addi tion of the app?soprl ate acid such as HClI, H or nethane-sulfonic acid
to the amne. It will kg appadekafed that certain products within the scope

of
b) halo,
c) -CN,
15 d) mercapto,
e) formyi,
f) CFj,,
g) NO,
h) C45 alkoxy,
20 i) C4.5 alkoxycarbonyl,
) C4.5 akkythio,
k) Cqsgacyl,
) phenyl,
m)  C4¢ alkyl optionally substituted with OH, azido, C4.5 alkoxy,
25 Ci.s acyl, -NR3pR33 -SR34, -O-SO5R35, or

Ras—©—uu-co-o-

n) -C(=O)N R26R27|
0)  -NR23Rpq4,



15 formula | may have substituent groups which can result in formation of
optical isoners. It is intended that the present invention include within
its scope all such optical isonmers as well as epineric mxtures thereof,
i.e. Ror S or racemc forns. 20 The conpounds of the invention are useful
because they possess pharnmacol ogical activities in animals) including
particularly mammal s and nost particul arly, humans. The2hbeliuarsdQ83ol i none
derivatives of general forrmula | , or phar®hceutically acceptable salts or
prodrugs thereof, are potent antibiotics active against gram positive
bacteria. 25 Wiile they may be used, for exanple, as aninmal feed additives
for pronotion of grow By as.ngbg(asng'by)gs for food, as bactericides in

i ndustrial applications, for exanple in waterbased paint and in the white
wat er of paper mlls tQq)inhiSO+NRpsRgrost h of harnful bacteria, and as

di sinfectants for destroying or inhibiting the growth of harnful bacteria
on 30 nedical and dent Bl eq%(ﬁ%‘ﬂzz- they are especially useful in the

t reat ment gl 21 Feb)r uar)éd_f_ of bacterial infections in humans and

t he gralv

derivatives. The pharnpceut] g jve conpounds of this invention may be
5 used al one o? for rrurgt ed gﬁgﬁérﬁnﬁﬂeﬂti cal conpositions conprising, in
addition to the a%w@tmg défined dpegeedi ent, a pharnmaceutically
acceptabl e carrier or diluent. The conpounds nay be adm nistered by a

vari ety of means, RgrarekR@smpatesachoatiiryencecre tlae $ame or diffieeart andlarg

(i ntravenous or intramuscul ar injection). The pharmaceutical conpositions
may be in 10 solid for A suchl: as capsul es, tablets, powders) etc. or in
liquid form such as sobyti ofas awppensi ons or emul sions. Conpositions for
injection may be prepared in Bnit " dose formin anpul es or in nultidose
contai ners anggnmay congpi n pishyklorves such as suspendi ng, stabilizing and
di spersing agents. The conpositions nay be in ready-touse formor in powder
form 15 for reconstitufllon ®Yithe tine of delivery with a suitable vehicle
such as sterile wgers Thus, according to another aspect of the invention,
there is provided Z8nmet hod_of treati ng a bacterial infection which
conprises 20 admi ni stea)ng @H, herapeutically effective anount of the
conmpound to a host, particularly a manmal i an host and nost particularly a
human patient. The usebbf thenzy unds of the present invention as

phar maceuti cakg and thg) use_l\?.f'_ct(__ )-R ounds of the invention in the

manuf acture of a medi cahent for 't eat ment of bacterial infections are
25 al so provided. The dpsagem.q;(%)-nagjmi stered depends, to a | arge extent,
on the particular conmpound being used, the particular conposition

formul ated, the route & adiVhHC{ENH)-NRagR4ghe nature and condition of the
host and the 30 particular situs and organi smbeing treated.  Sel ection of
the particular pr @Eﬂ'@cﬁ&ﬂ@é&@@h Swrmg@r%fheai?@? neiffgrent apdare i s 1eft to
t he di scretion of 82 21HF§pr uary 2003 the physician or veterinarian. In
general, however, the g?)_rrpouh s may be adm nistered parenterally or orally
to mammal i an ROsts in &) anCyhtaliyf optiomaiiybobstituted withcenylorpyddyl; 2 g/ day. 5
10 15 The preparations of pyrazoles substituted conpounds are outlined in
Schene 10. Conpour$1d® was di azotized and then reduced to form hydrazine
hydrochl ori de salt 34 \é’ba OEIe of the many well known nethods in the
chemcal literature i n& udi hg®but not linmted to the treatment with sodium
nitrite and stannous cly)ori gaodilirfdhient of 34 with

et hoxycar bonyl mal ondi adehyde, cyanonal ondi adehyde [ prepared according to
Bertz, S.H., Dabb@n,ar@Rmme@@é@pcwenq#aretl@@me:l% efegandal| p. 2216, ]
or mal ondi adehyde [ prepared, according to Martinez, A M) Cushnac, GE.,
Rocek, J. in F° Amer. em "Sac, 1975, 97, p. 6502] in the presence of

sodi um bi car bonat e at rbgomf grature provides conpound 35. Schene 10:
Pyrazoles 0 NaN02, SnCd 2 . 2H20 2N/ \ 1 ON ~ NH(COR HC 29 R O OHC~CHO
H2ZN-HN ~ \ ~ O HCl NvNi)co) R1-4#¥03 34 ON N/ \ ORN- NH(COR 35 20 -

83 In Vitro Activity 2dJ; February, 2003
1-4 acyl,

other animals caused b 3 8&i%i ve bacteria sensitive to the new

e) phenyl,



Sanpl es of the conpounds prepared below in Exanples 1 - 97 after solution
in water and dilution with Nutrient Broth were found to 5 exhibit the
foll owi ng ranges of Mninmum I nhibitory Concentrations (MC) versus the

i ndi cated m croorgani sns as determ ned by tube dilution. The MCs were
determ ned using a broth micro dilution assay in accordance with that
recomended by the National Conmittee for dinical LaboRhfebyuapy2003rds
(NCCLS). Muel |l er-Hi nton medi um was used g)gczgpt for 10 Streptococci which
was tested in Todd Hewitt broth. The final bacterial inoculate contained
approximately 5 x 105 cfu/m and the plates were incubated at 35C for 18
hours in anbient air trept ococei in 5% C02). The M C was defined as the
| owest drug concentrat{on tt cyﬁﬁag\l}gﬂt ed visible growh. 15

M croor gani smM C val u%)ib\250 gfgindﬁpé%ﬁgg&hgpaé?%§5&6_ﬁ%qgﬁ{al IS

A20688<_ 16i S. aureus p Se positive I <_ LUSTRATI VE

E) (AMPLES 20 The fol | owi ng satteatel detdrbdyelis ridiety hBging onenb itiree atoms ar e not
intended as a limtation thereof. The abbreviatipns used in the exanpl es

are conventional abbrevi at S8l§steddram thegiqup sonsising QP No: entiopaly art. Sore

of the abbrevigtions used AL OWS i h nol

ol 9 5 min t THE L i 1%@?@%ﬁ%ﬂé%&ﬁ?@%ﬂﬁﬁrgﬁnﬁ?@fﬁ%1 e(s)
grans) m nutes) room t enpepytimidyl, (Caty alkyldoroCyugacyl) iters) milliliters)

di et hyl ether ethyl acetate_nethanol dinmethylformam de 15 In the foll ow ng
exarmpl es, al |l tenper athir es -B{Q(@RyDPR3s)Rgr ees Centi grade. Melting points
were determ ned on an .el ect 8t rmal apparatus and are not corrected.
Proton and carbon-13 H}JC| ea‘% nigfeti ¢ resonance (~H and ~3C NVR) spectra
were recorded on g, Bguker AM 300 or a Varian Gemini 300 spectroneter. All
spectra were det ertt ned in 20 CDC13, DVBO- ds) CD30D, or D20 unless

ot herwi se indicated. Chwe cal shifts e reported -nNn 8 uni relative to
tetranet hyl silane (TMY dk_a referené(e,‘é@lvenk}a-ﬁd [ n?&pﬁogon
coupling constants are Mepor ted“fHCHer¥ z (Pz) ~ZpTNtting pat¥erns are

desi gnated asqjol | ows: $Hssinglet; d, doublet; t, CHiplet; oeHsquartet; m
mul tiplet; br, brﬁad. ak'I d, doubl et of 25 doublets; dt) doubl et of
triplets; and app™e8'® 1&?5% doublet, etc. Infrared spectra were
determined on a Pgrkin- El ner 1800 FT-1R spectroneter from 4000 cm~ to 400
cm~ ) calibrated #%°1601, cm ~ absorption of a polystyrene film and are
reported in reciprocalg)centg (iR cafbnyl, br Mass spectra were recorded on a
Kratos M5-50 or a Finnegan 4500 instrunment 30 utilizing direct chem cal

i oni zation (DCl, isobui)ene)ardfoxgk atom 21 February 2003 - 85 bonbardnent
(FAB), or elegtrog ion. spra Sl). Utraviplet spectra were determ ned on
a Hew ett PacKar dth%'f’ @%8 eéfﬁ%)?ugﬁ'é%? ?r&;‘ﬁ&sﬁﬂjg? ré'{f?{e\fl‘\ﬁ%nds%rlevent

i ndicated. 5 Anal yti ca%) t hign-drayer chronat ography (TLC) was carried out on
precoated silica gel plates '( éOF- 254) and visualized using UV |ight, iodine
vapors, and/or staini ) by Gwesalkyly wi th net hanol i ¢ phosphonol ybdi ¢ aci d.

Col umm chr omat ogréphy, also referred to as flash chromat ography, was
performed in a gl 88%Scol unmm using finely divided silica gel at pressures 10
sonmewhat above at nosphgric étﬁﬁsure with the indicated sol vents.
Rever sed- phase anal yticCal thin?tayer chromatography was carried out on
precoated revagse phads) pl ghesylaod visualized using U light or iodine
vapors.

c) tolyl;
wherein K is
a) 0,
. b) S, or
25 c) NR4o in which R4 is hydrogen, formyt, C44 alkyl, C4_4 acyl,

phenyl, C3 ¢ cycloaliyl, -P(O)(OR37)(OR3g) or ~SOp-R3g in

which R37, Rag and Rag are as defined above,;



15 EXAMPLE 1

N-j [ 4-(4-nmet hyl t hi ophenyl) - 5-o0xo0-2-i soxazol i nyl ] nethyl]acetamde 0 /g ~ ~ ,
NN-all O20 A Ethyl 4-nethylthiophenyl acetate To a sol ution of

4- et hyl t hi ophenyl acetic acid (1.0 g, 5.48 mml) in 55 nL of ethanol was
slowy added a catal ytic anmount of concentrated sulfuric acid. The m xture
was stirred at roomtenperature overni ght and 25 then c3h&ebruanya0ost
reduced pressure. The residue was partiti-od®d between nethyl ene chl oride
and sodi um bi carbonate. The organic | ayer was washed with brine, dried with
magnesium sulfate) filtered, and concentrated to yield 1.1 g of a colorless
oil (96%9. ~ H NMR R 442 (s. 4 H)
s o 3ze 1) 1%@&% 13 Rbfé?’itfﬁggﬂte’&@l?bccﬁﬁbe%’ - %)gh@on%?Oé w3
B. Ethyl 4- nethyltumbﬁanhmdnye phenylacetate 5 A suspension of NaH (0. 84 g,
20.8 mmol ) was added at tenperature to a solution of ethyl

4- nethylthlophenylacet%&e (‘.1 g, 5.2 mol) in ethyl formate (20 nL). The
m xture was stirred atpy ooqbﬁﬁﬂperature for 1 hour and then cold 0.5 N HCl
(20 nL) was added sIomAy The crude reaction was then extracted with ether)
and the organi® 10 | ay®r w&@ﬂMﬂmed mnth sodi um bi car bonate, brine, dried
over nagne5|un1sulfate fil gﬁ centrated to yield 1.2 g of ethyl
4- et hyl t hi o- a. fornyl-ﬁ%eny h@ a coIorIess oil) which was used in
the next step w thout Qpr|f¢g€ : 15 C

4- (4- et hyl t hi o) - phenyl’i soxazol i n-5-one To a sol ution of ethyl

4- et hyl t hi o-a-forrnylfphengj gaikeayle in 20 nL of nethanol and 1 nL of water
was added hydroxyl am ne hydrochloride (0.54 g, 7.8 mmol). The mixture was

heated to reflux wberen Htﬁﬁubsm@e%(eb@m (Mnélﬁa?mw@ﬁ&dsmmtﬁbwﬂby due was

riturated wi i echenald Sra il 3&1@%@%&%@*%%#@%2@ "Yebt ow
sol i, ~ H R <3gﬂwogw%sﬁu@mtxmlol | 766 (d, 958 Hz) 2 H)
Ll linoian) & et ¢

u I‘h 0 fi l % 1@ 85

10 nmL of nethyl ene chloride wWas adde un1c

mmol ) and N- (hydr oxynet hyl )mﬁsﬂeee_ghmexec@,;@aeﬂ(@ S4ugithib; §6cpgo!l ). The

m xture was stirred at. roomtenpeéerature hours It was then poured
into 10 nL of 18 N HCl and ealkoxycamdnylhree tines 30 with chloroform The
organi c | ayer was then_wash ith sodium 5 10 15 20 25 - 87 21 February
2003 bi car bonat e, bring) driet2b9®&r magnesium sul fate, filtered,
concentrated to yield i taqPﬁg%id, whi ch was then recrystallized with
hexane/ chl orof orm The’resu g solid was further pur'rfied by triturating
with ether to yield 0.:486 g.Q(é@l_Z/R‘gf atan solid. ~ H NWVR (300MHz, DMSO dg)
b 893 (s, 1 H, 7.72 (d, J , 7.28 (d, J=9 Hz, 2 H) 5.02 (d, J=6
Hz, 2 H), 2.48 (s) 3 Hx) 1. -iSDz(N(R,,,%)(R)g) ED(AIVPLE 2 N~ [4 (3

fl uor o- 4- oxi do- 4- nDrpholln 4-y| phenyl ) - 5- oxo- 2hydr oi soxazol - 2-yi ] net hyl } ace
tanide 0 F ~ B90 NoN ). o alﬂfé‘\ﬁrfOﬁﬁW'Bg formulas:

N-{[4-(3-fluoro-4- nnrpholln 4- yIphen | ) - 5- oxo- 2- hydr oi soxazol

2-yl ] met hyt } acet am de % , pl) in5 methanol was added
magnesi um nonoper oxyph QgLéﬁe (300 0. 60 Mo Af rer 2 hours at anbient
tenperature the white preC|p|tate was qthned and the filtrate was
concentrated. The remai ning residue was pushed through a plug of basic

al um na wi th dichl oronethane, -eluantn ncentrated and
recrystallized fromdic e hegg 0 afford 162 ng (44% of the
title conpound as a brown soli H "NVR 6; 300 MHz) 8 9.19 (s, 1 H),

9.02 (t, J =6.1 Hz) 1 H, 862-8.55(m 2H), 7.82-7.75 (m 2H) 5.09 (d, J

= 6.0 Hz, 2H), 444(ap )J=111Hz 2@ 408(ap|d’<s@ = 9.6 Hz, 2H),
3.78 (app d, J = Hz/ 2R89 & pp_¢ Z ‘m 1.86 (s, 3H)
ESI ( MrH) +=352. HN NS R ORI E/) o

j Rs3

R4g is the same as defined above;



- 88 - 21 February 2003 EXAMPLE 3

N- (~4- (4- (et hyl sul fi nyl)phen~rl]-5-0xo-2-hydroi soxazol - 2yl ~net hyl ) acetam d
e 5 mCPBA To

N-{[ 4- (4- net hyl t hi ophenyl ) - 5- oxo- 2- hydr oi soxazol - 2yl j net hyl ~acetam de (1.0
g, 3.6mml) in 50 nmL chloroformat DC was 10 added m CPBA (1.12 g, 3.6
mml) in 30 nL chloroformvia syringe punp over 2 hours21 Babuwasy @0080di um
bi carbonate was added and the reaction nix@ure was stirred vigorously for
10 minutes at which tine it was poured into saturated sodi um bi carbonat e
and 4:1 chl orof orm net hanol . The organic | ayer was washed with brine, dried
over magnesi um suTfsaate) 15 filtered and concentrated. The residue was
triturated with etherl\ﬁrovi ing 800 nmg (79% of the title conmpound as a
colorless solid. ~H NWR ( O dg; 300 MHz) 8 9.11 (s, 1 H), 8.96 (t, J =
6.1 Hz, 1 H, 7.96 (dp)y) =Hof Hz, 2H), 7.67 (d) J = 6.6 Hz, 2H), 5.03 (d,
J =6.1 Hz, 2H), 2.73 (s, 3H), 1.84 (s, 3H); ESI (MH) +=295. 20 EXAMPLE 4
N (~4-[ 4- (met hyl sul foﬂgl )plﬁl.gm - 5- 0x0- 2- hydr oi soxazot - 2yl ) met hyl ) acet am de
25 21 February 2003 yt]net hyl }acetam de (200 ng, 0.72 nmo in 20 nL
bl or of of m at. De 1340 A AL ERACHTOR e tha AareniaTo8l 8 41 or of or m
After 30 m nutes saturé}: ed '_;;odi um bi car bonate was added and the reaction

m xture was extracted With ¢hloroform The organic |ayer was washed with
brine, dried over magrngsi urB;siidyicliatkyl,filtered, and concentrated. The

resi due was precipitated fromacetone / 1:1 hexanes : ether providing 112
my (50% of the title @onpdhedylas a col orl ess solid. ~H NVR (DVSO-ds; 300
MHz) 8 9.24 (s, 1 H)) .Olggt,a (= 6.1 H, 1 H, 8.02 (d, J = 8.6 Hz, 2H),
7.91 (d, J = 8.6 Hz) , 5P, J = 6.2 Hz, 2H), 3.20 (s, 3H), 1.86 (s,
3H); ESI (Mt +=311. gd\o [ - g Ak - hd)@/r hispxazol - 2
5 10 15 20 - H’s% S0 92 gld a@%ﬁ@%ﬁ%’%ﬁﬂ&mﬁ“ %mm*"zal Whiet
N-({4-] 4|— (1, 1|- ?i OXﬁ( Il) 4-t himndm;ﬂhutdd&w% OH), a-53-of Bernempbmstly bforgatizx 02- hydr
oi soxazol -2 yl }nethyl )acetam de ~N ~ O O ~~N Gs04 NMO NON O

hydr oi soxazol - 2-yl ] met hyl }3‘@&&’8?%%"(%%hﬁﬁ',‘"‘-"@."?@%fﬁ?)at‘?rﬂsEe'ﬁﬁteﬂé{"é'? and 8
n. acet one was added N-net L i ) foll owed
by osmiumtetroxide (2.5 th%{/élﬂﬁdiﬂgﬁ(ygtsigﬁ%ér\llgﬂs, I‘%%rf@@oﬁge?nm% fter 18
hours at ambi ent tenper at ursébstifttedwitiOblo GFarhale.sNAxCagnas added and t he
reaction m xture was extracted with 4:1 chlorof orm nethanol. The organic

| ayer was Concentrated providing 85 ng (77 oi™the title conpound as a

col orl ess SOljlg' ~ H NWR ( Odﬁ' 3@0 h-S 8795 (s, 1 H), 8.92 (t, J =
6.2 Hz) 1 H), '¥.62-7.51 (m%‘}{%liy;' Ragma 8hp°t ) = 9.2 Hz, 1 H), 4.99 (d, J
= 6.2 Hz) 2H)) 3.52-3.48 (m 4H), 3.273.23 (m 4H), 1.82 (s, 3H); ESI (M+H)
+=384. 21 February 2003 To

N-{(4-(3-fluoro-4-(1,4-thi az&%e_rhydroi n- 4-yl ) phenyl)-5-0x0-2 6 10 15 20 -90
EXAVPLE 6 Rs4

4- ( 3- Fl uor 0- 4- mor phol i n- 4- yRsptf&AY1 ),-02- { [ (t hi oxoet hyl ) ani no] net hyl ~2- hydr oi s
oxazol -5-one 0 ~N ~ Oi, NN OO 1 awesson's ~ N ~ O Reagent

d)
V. N—(CH)t—
NI o
20 Vis
a) O,
b) CH,, or
C) NR56;

R4g and R4g at each occurrence are the same or different and are
25 a) H, or
b)  Cy4alkyl



benzene F ~ ~ Hreflux NON ~S A m xture of

N-{[ 4- 3-fl uor o- 4- nor phol i nyl phenyl - 5- oxo-2 25

i soxazol i nyl]rnethyl }acetam de (0.25 g, 0.75 mml) and Lawesson's reagent
(0.4 g, 1.0 mol) in 10 nL of benzene was heated at reflux for 3 hours. The
m xture was then concentrated under reduced pressure. The residue was
purled using silica gel chronatography eluting with netdylFeheuaryl2003de and
ethyl acetate to give a colorless solid (83sng, 30%: ~H NVR (300 MHz,
CDCI3) 8 8.61 (br s, 1 H) 8.49 (s) 1 H, 7.50 - 91 21 February 2003
(dd, J = 1.5 and 13.8 Hz, 1 H), 7.40 (dd, J = 1.5 and 10.2 Hz, 1 H), 7.12
(t, J = 10.2 Hz, SRSIg—!)s 5.56 (d, J =6.3 H, 2 H, 3.94(m 4H, 3.17 (m 4
H, 2.57 (s, 3 H. EXAMPLE 7

N ~[ 4- (4- acetyl phenyl ) apb- oxOH- hydr oi soxazol - 2-yl ] met hyl ~acetam de O 1 O vN
O 10 To N-{[ 4-phenyl - 5- pxo- é hydr oi soxazol - 2-yl ] net hyl } acetam de (3.0 g,
12.9 mmol) and al um nufY (11Pp-4@HBYi¥e (13.8 g, 103.4 mml) in 150 nL 1,
2-di chl or oet hane was agged _emgt_,\ﬂ chloride (7.3 m., 103.4 mol) dropw se
over 10 minutes. The résul tant>7 &8 mixture was heated to 80C 15 for 3.5
hours, cool ed &Ko ij@nt tenperature) and poured over 10 mnutes into a
rapidly stirring mXture of 20% net hanol | chl oroform and 1 N hydrochloric
acid which was inmersed)in Hpotce bath. The m xture was poured into a
separatory funnel, and the Layers were separated. The aquequs | ayer was
extracted twice with 2§5A)rre MrﬂﬁWEH"QﬂajyéPPﬁt't‘gﬁe%"E“l’fgylc§ MeEeeRYlgani cs

were then washed successi vel v .\ t,h ium hy i r odi um
bi carbonat e, and bri ne. Their%?é\%é#ﬁ?tﬁg@ﬁgvﬁg%&&e%ﬁ8@@"%&%”%&@&% ium
sulfate, filtered, and concwithiGH,6C(x0)-NH,A00JH) @iSCENH)INHS0l | d whi ch was
di ssol ved in 20% net hanol / chl orof orm Ether was added and the m xture was
stored at OC flOr 1Bsdisurs. The 25 resultant precipitate was filtered to

provide 2.4% g (70% of the title conpound as a pale pink solid. ~H NWVR
(DMBO-d6; 300MHz) 8 9. 88 (sH -92 21 February 2003 1 H), 9.00 (t, J = 6.1

Hz, 1 H) 7.96 (d, J =p6.7 'p‘ﬁerg?,"&r, 7.91 (d, J = 6.6 Hz, 2H), 5.10 (d, J
6.2 Hz, 2H), 2.56 (s, 3H), 1.88 (s, 3H); ESI (MH) +=275. EXAMPLE 8 5
N|-§~4£ L4| § ( h~;jr oxyi m'HnOG) e&h/@h-)frﬁélsﬂyl\blplli?ﬂg“?)gumﬁwgrbdiQ*anzoI -2

y yl ) acet am ~ m xture

N-{[ 4- (4- acetyl ph%lﬁ‘ﬂ%@&}-ﬁphf&FW%‘Wﬂsﬁh%W?Réf’ﬁ{?ﬁ'&@@?éﬁ?de (2.0 g,
7.3 mmol ) and %0% aquegzs hy,droxyl amne (1.0 nL, 14.6 mmol) was heated to
reflux for 1.5 hours) cOncenfrated to near dryness and redi ssolved in 20%

met hanoUchl or of orm HebanesClx alyle added until the sol ution becanme cl oudy
and the m xture was stored at OC for 3 hours. The precipitate was filtered
providing 1.42 g (67% Sbf t ka-stayeloalkyb@pound as a pal e yell ow solid. ~H NVR
(DVBO-ds; 300MHz) 8 11.?1 (sh 1 H, 9.01 (s, 1 H, 896 (t, J =6.2 H, 1
H, 7.78 (d, J = 8.6 HY 21P"®Wle6 (d, J = 8.6 Hz, 2H), 5.04 (d, J = 6.2
Hz, 2H), 2.19 (s, BHis 1.84 20 (s, 3H); ESI (M+H)*=290. EXAMPLE 9
N-~[ 4- (4-(2-furyl)phenyl)-5-0x0-2-hydroi soxazol - 225 y1] net hyl } acet am de

20 a) C1.g alkyl optionally substituted with C4_g alkoxy or C4.¢

hydroxy, C3_g cycloalkyl, a 6-membered aromatic optionally

benzo-fused heterocyclic moiety having one to three
nitrogen atoms, which can in tum be substituted with one or
two -NO,, CFj, halo, -CN, OH, C4_5 alkyl, C4.5 alkoxy, or
25 Cy.5 acyl,
b)

V. N—(CH)t—
N 2

c) phenyl, or



21 February 2003 -93/ 1 0 0 ~N N O Nitrogen was bubbled through a m xture
of N-{[4-(4-iodophenyl)-5 oxo-2-hydroi soxazol -2-yl Jnet hyl } acet am de (300
ng, 0.84 mmol), 2 5 tributylstannylfuran (0.26 niL, 0.84 mol),

tris(di benzylideneacetone)dipalladiunm(0) (77 ng, 0.08 mmuol),
triphenylarsine (51 ng) 0.17 mmol ), and lithiumchloride (106 ng, 2.51
mml) in 5 nL DMF. The reaction mxture was capped and 21 Feheadhry @2088i r at
anbi ent tenperature for 8 hours) at which 4gme it was diluted with 20% 10
met hanoUchl oroform filtered thru celite and concentrated. The residue was
suspended in chloroform |oaded onto a Biotage flash 40i chronat ography
nodul e (12M thru a frit, and_.eluted with 50% hexanel et hyl acetate
providing a solid whi cw wad trFYlturated wi th chloroform ether to provide 132
ng (53% of the tREi% corrpound as a 15 colorless solid. ~ H NVR (DVBO dg;
300MHz) 8 9.00 (s, 8.94 (t, J =6.0 Hz, 1 H, 7.82 (d, J = 8.4 Hz)
2H), 7.74-7.70 (m 2I-|)a)6g5|{g:lalky1 3.2 Hz, 1 H, 6.60-6.59 (m 1 H), 5.04
(d, J = 6.1 Hz, 2H), 1 85 (s, ESI (I\/H—|)+ 299. 20 EXAMPLE 10

N ([ 5- 0X0- 4- (4- (2-t hi Pyl )rﬂ:ﬂe H;‘e%’-"hydr oi soxazol - 2yl ] net hyl } acet am de 25

21 February 20 i.tro gen. was gh a

m xt ure of N-{?4 (dﬂg‘%érbgﬁhsé‘%?ﬁuegécﬁglaﬁd% ?o%'?ﬂ?lgzsl&sfﬁ@?cﬂw acet am de
(300 nmg, 0.84 mMmDC) 4 @(&y&érbbh%'lybﬁé enratlérm-mehmeec( &o&?anmheté}o%umml)
tris(di benzylideneacetone)di pal | adi urr( 0) (77 mg, 0.08 mmol),

triphenyl arsi ne (Bbietyhadng dnertokhree atams selectadifront theigreur tosisting &f. S 1
nmmol) in 5 nL DVF Th@ﬂeaction m xture was capped and allowed to stir at
anbi ent terrperatu 8 hours, at which tinme it was diluted with 20% 10

met hanoUchl orof orm figyt er egh é:bmatuéﬁhmétz mnﬁngwma@éﬁatonT§1%rr esi due was
suspended in chl orof orm | oaded onto a Biotage flash 40i chromat ogr aphy

nodul e (12M) #@ru a frdk, ahé- érlﬁrgdrnmmrepsa/«pm,eésbﬁarmcbemwﬁmm di ng
a solid which was triturat t 1 639
of the title conmpound as a Frorglrue@@gsgem%ﬁ%t%ﬂ%%%§§ggﬁ§% ( /()
9.00 (s, 1 H, 8 95 (t, J wviﬁerémHhe slibsfituents &) apd,(dY)can BeBplrdmall?H) 7. 68

D %2, T el bbbl e o 0L

N~ (4(4(2H 3H 1, 4-diioxing

yl ) phenyl ) - 5. oxo: 2- hydr oi sox1a'§o|kyl2 16,2000 Paedthas ARG C18 y 2003 -
95 01 014 NO Nltrogegnkm@@ath ed through a mxture of

N-{[4-(4-i odophen%/zm -5 oxo- 2- hydr oi soxazol - ] met hy lfé@ cetam de (300 ng,
0.84 mml)) 2 5 ( BBU#ﬁﬂt%rﬁ%‘Fh)QCSU'EeQﬁWGﬁBequﬁ&fél M andggeny, 0.92
mmol ), tris(dibenzyli d cl_(;tone)dl pal | adi um(0) (77 ng, 0.08 mmol),
triphenylarsine (51 ng I7 nmmol ), and lithiumchloride (106 ng, 2.51
mmol) in 5 nL DW. Thebyeaophewm m xture was capped and allowed to stir at
anbi ent tenperature for 16 hours, at which tine it was diluted with 10 20%
met hanol | chl orof orm 18% aq%eeaﬂ‘befasm um fluoride was added and the

m xt ure was abbowed todj'apltgu&yﬁtir for 1 hours. The reaction

Rsp and R5q at each occurrence are the same or different and are
a) H,
b) OH,
c) C1.g alkyl optionally substituted with -NR4gR4g in which Rug
25 and Rug are as defined above,
d) Rsg and Rs4 taken together are =0O;
Rsp is

a) an aromatic moiety having 6 to 10 carbon atoms,



m xture was filtered thru celite and concentrated. The resultant black oil
was di ssol ved in 20% net hanol / chl orof orm adsorbed onto silica gel and

| oaded into a Biotage flash 40i chromatography nmodule SIM 15

Chr omat ogr aphy was perforned using a 12Msilica gel cartridge eluting with
20% acet onel chl orof orm provi di ng an anber oil which was triturated with
ether, yielding 115 ng (44% of the title conpound as a2 &ebswdry®003 H NVR
(DVBO-ds; 300MHz) 8 8.93-8.88 (m 21~), 7.8 (d, J = 8.5 Hz, 2H), 7.41 (d,
J =8.4 Hz, 2H), 6.96 (s, 1 H, 501 (d, J =6.2 Hz, 2H), 4.22-4.19 20 (m
2H), 4.10-4.07 (m 2H), 1.85 (s, 3H); ESI (MtH) +=317. EXAMPLE 12

V1 ot yl T acet am do- D1 LebPUal g IR eh A EgignnBenzorfureds i ¢ ogen

wa{s[ bul(obl eddt hL ouglh) a mxt ;ﬂeﬁelgf:yclic moiet)i hazvin% one tohthlreie atoms se(ljecte_zd?)g%m )
N-{[ 4- (4-i odophenyl ) - 50x0- 2- hydr oi soxazol - 2- met acet am de ngy
0.84 mmol), 2 5 {tributyl stBRYPYHGEIIStNG ‘{f%&ﬁﬂd%vﬂ?rﬁﬁﬁmﬁ
tris(di benzylideneacet one) di ; i Y/ ;
triphenyl arsine (51 mg, O. %7“%”?&?%??@%%"@%%dfget'ﬁ%s”r?é,t't”ﬁ?%l
mol) in 5 nL ®VF. The reacwithaneoxtuee -Nek, Efgphalo,abt, H, phedayk €43t i r at
anbi ent tenperature for 16 hours, at which tinme it was diluted with 10 20%
met hanol | chl orof orm  10% a@i&dus1-6 k0K @i £-5 88¥li de was added and the
m xture was al |l owed to yapi dlénsﬁji N for 1 hour. The reaction m xture was
filtered thru celite a??d colg ﬁ'?%’fed. The resultant black oil was
di ssol ved in 20% net hagpUchbHy of orm adsorbed onto silica gel and | oaded
into a Biotage flash 401 chronmatography nodule SIM 15 Chromat ogr aphy was
performed using a 12M &) 1 i ca1-9@koX¥y t ri dge el uting with 25%
acet onel chl or gf or m pr oyi di n npamer. of I, whi was tritura w th ether,
Jiel ding 52 0 Caag of ¢ he NF4eRes RowpBh s 2R sare pb et fbet L1 o R
(DVBSO-dg; 300MHz) 8 9. (deEdor , 1 H, 9.11 (s, 1 H, 8.97 (t) J =
6.1 Hz, 2H), 8.71 (appaf, J'Cz(lpgRé?’?orTzH)) 8.59 (d, J =2.520 Hz) 1 H),
8.17 (d, J = 8.5 Hz, 2h)) 7.94 (d, J = 8.5 Hz, 2H), 5.07 (d, J = 6.2 Hz,
2H), 1.86 {s) 3H); ESI (M+H) *=311. -97 EXAMPLE 13 21 February 2003
~~5-0X0-4- (4- (4-' ~ (1,1, 2, 2-%eff t hyl - 1si | a~rop- o0, - xy) acet yl ] pi per azi nyl }
phenyl )-2-h | ~droi soxazol -2 ~p@t hy|l ~acetam de 0 t-Bul AaZSIO~- H ~N 0 To
N {[ 5- ox0- 4- ( pi per azi nyl phenyl ) -2- hydr oi soxazol -2-yl ] nethyl} 10 acetam de
trifiuoroacetate sghtis (0.43 g, 1.0 mmol) in 2 nL of dinmethylformam de and
10 L di chl oronmet hane was added triethylamne (0.7 niL, 0.5 mmol) foll owed
by (t-butyldi fet hyl sil @) oxyblacetyl chloride (1.0 g) 4.8 mmol). The
resultant m xture was E |OV\$d tlo stir at anmbient tenperature for 1.5 hours
before being partition beWBEn 15 di chl or omet hane and water. The or gani c
| ayer was washed with gptur@jgaigpdi um bi carbonate, brine, dried over
magnesium sul fate, filtered and concentrated. The residue was triturated
with ether to provide 0)24 §14489) of the title conmpound. ~H NMR
(et hanol -d4; 300 MHz) b 8.49 (s, 1 H), 7.68 (d, J = 8.8 Hz, 2H), 7.00 (d,
J =8.8 Hz, 2H), 5.07 B, 2BheM: 4.42 (s, 2H)) 3.73 (t) J = 4.9 Hz) 4H),
3.24 (t, J = 499 Hz, 4K), 1¢ , 0.95 (s, 9H); ESI (MH)+ = 489.
EXAMPLE 14 2550 H) Cg'é cQélbam
N-[ (4-(4-[4-(2-hydroxygyet yIP(OQ)(CR{I(OM4g) mdrenyl - 5- oxo- 2hydr oi soxazol - 2
yl ) et hyl ] acet am de 21 February 2003 _ 98 O HON ~IN/ O

h)  -SO,R3g, in which Ra7, Rag and Ryg are as defined above;

ng is

a) morpholinyl,

25 b) OH, or
c) C4.g alkoxy;,
his1, 2, or 3;

iis0,1,0r2;



1 NNaOTo
N-{[ 5-o0x0-4-(4-{4-[2-(1,1,2,2-tetramet hyl - 1si | apr opoxy) acetyl ] pi perazi nyl } p
henyl ) - 2- hydr oi soxazol -2 5 yl]nmethyl }acetam de (0.3 g, 0.6 nmol) in 4nL
di chl oronet hane was added 4 nL t~rtluaroacetic acid. After 1 hour, the
reacti on was concentrated, the residue was partitioned between

di chl or onet hane and saturated sodi um bi carbonate sol uti @i.Febraanyr 2208 c

| ayer was washed with brine, dried over na@desiumsulfate, filtered and
concentrated. The 10 residue was triturated with ether to provide 92
ng' (4099 of the title conpound. ~ H NVR (DVSO-d6; 300 MHz) 8 8.%7 (t, J

6.2 Hz) 1 H)) 8.74i{6,orlt:H), 7.83 (d, J = $7 Hz, 2H), 6.97 (d, J = 8.9 H:
2H), 4.95 (d) J = 6.2 Hz, 2H), 4.64 (t) J = 5.6 Hz, 1 H, 4.13 (d, J = 5.6
Hz) 2H), 3.60 (br KiS3280r % 48 (br s, 2H), 3.17 (br s, 4H), 1.83 (s, 3H);

ESI (MrH) *=375. 13 ;£XAVRLE B35l ~[ 4- ( _
4- azi dophenyl ) - 5- oxo- 2- hydr oi soxazot - 2-yl ~nmet hyl }acetamde) 0O ONNall O
20 Prepared from dihil1,£, 3z40Bphényl acet ate according to the general route
outlined in Scﬁem?”%l.1 'I;? S arting material was prepared as foll ows: -99
Et hyl 4 Azi dopheny V8™ 10 15 20 O HZN ~ ~ CEt NaNO2, TFA, NaN3 0C 21
February 2003 0 NX)is ~ CEt Fol |l ow ng the general procedure of Marchesi ni
(J) Og. Chem 49, p. 4287-4290, 1984)) sodiumnitrite (38 g, 0.56 nol) was
slowy added to a stirPbd ahyfre@gfl.ed (0C) nixture of ethyl
4- am nophenyl acet ate (g? 0, hdol4 mol) in 700 mL of TFA. After the addition
was conplete) the reaction was’' stirred at OC for another 0.5 hour and then
sodi um azide (27 g, 0.4P noNP,was sl owly added over a period of 0.5 hours.
The m xture was stirred for another 2 hours at OC and then quenched with
i ce water and Phe pr oddtt wWNs extracted with Et OAc. The or gani ¢ phase was
washed with water, dried ovgr nesjumsul fate, filtered) concentrated to
yield 26.5 g (90% of Bhe t&ﬂdgaagﬁ'ﬁﬁ@und as a white solid. ~H NVR (300 MHz)
DVMSO-ds) b 7.31 (d, J =8 Hz, 2 H, 07 (d, J =7 Hz) 2 H) 407 (q, J =7
Hz, 2 H, 3.66 (s, 2 H))) 1.%7_d§ kyi-’s',l Hz, 3 H). EXAMPLE 16

[ (4-~4-[4-(h~droxynet'hyl) 1, ,a};-tri azol yl )] ~~henyl ~- 5- oxo- 2hydr oi soxazol -
-yl )methyl ~acetamide ONN~~ ON /. NON OH 25 A m xture of

~[ 4- (4- azi dophenyl ) - 8} oxo€2-Caylkybi-gpxazol -2 yl ] met hyl }acet ani de (80 ng,
29 mol ) and propargyl al cohol (0.} nil, - 100 - 21 February 2003 1.71
nmmol) in 3 nL of DMF was heated at 100C for 10 hours. The reaction m xture
was then concentrated Ph vaeu&s@lelpurified by flash chronatography (silica
gel; eluting w.th Et f ol o&d by 10% MeOHI Et OAc) to yield 62 ng of a
yel l ow solid. "The ~H spet] &l ndi cated that the crude product was a
m xture of two triazol is%ﬁ'ﬁﬁ' These isonmers were separated by
preparative HPLC (H20IWVeCH) to Yield 10 ng (10% of the title conpound as a
white solid. ~ HNWR (300 Miz, DVsO-@y) 8 9.11 (s, 1 H), 8.96, (t, J =6
Hz, 1 H, 8.69, (s, 1K) 7C9€s@ky!l 40+, 5.07 (d) J =6 Hz, 2 H), 4.61 (s)
2 H, 1.86 (s, 3 H. 10 EXAMPLE 17 I\/bt%
1- (4-~2- ((acetyl am no) get hyl] -5- ax0- 2- ¥y dr oi soxazol - 4yl ~ehenyl )-1, 2, 3-tri az

PN é@csﬂﬂW?TO:

ol e-4-carboxylate 15 N-N H3 O\ ""-NNO A mxture of
N-{[ 4- (4-azi dophenyl ) - ) OX0xgrdi 1 gl - 2yl ] met hyl } acet am de (80 ng,
0.29 mmol ) and net hyl p?opi onat e&?SHggé%ZEq 20 0.58 mol) in 3 nL DVF was

heated at 50C20or 24 hpurs..NHGHf eaction mi xture was then concentrated in
vacuo and triturated with EtOAc to yield 25 ng (24% of the title conpound
as a yellow solid. (An alternate pro@adure which is nore reliable involves
conducting the reactio® at Pm‘&maﬂlﬁfﬂm&’ﬂn[e for 10 days and then isolating
as above.) ~ H NWR (300 MHz, 25 DMSO-dg) 8 9.52 (s, 1 H), 9.15) (s, 1 H),

8.96, (t, J =6 H) 1 , 8.02 , 4wH),. 5. , J =.6 Hz, 2 3.90 ,
3H. (1 87 (s, 3 Hg _ 5) h&ero(a§y| —C—'in wh?c§1 lgeﬂeroaryl isab-or 6-m|_2r2|bered (s
aromatic heterocyclic group having 1-3 hetero atoms
selected from O, N or S,



21 February 2003 - 101 EXAMPLE 18

N-(~4-(4-(4-acetyl (1, 2,3-triazolyl))phenyl]-5-0x0-2-hydroi soxazol - 2yl ) net hy
| Yacetamide 5 O/ \ NN1 NNOO A mxture of

N-{[ 4- (4- azi dophenyl ) - 5- oxo- 2- hydr oi soxazol -2 yl ] net hyl }acetam de (100 ny,
0.36 mml) and of 3-butyn-2-one (0.035 10 nmL, 0.72 mml)_in 3 nL DMF was
heat ed at 50C for 24 hours. The reaction n?s ture was co2t€ebrusrg@008 vacuo
and then triturated with EtOAc to yield 60 % (49% of the title conmpound
as a yellow solid. ~H NWVR (300 MHz, DVMsSO-ds) b 9.47 (s, 1 H, 9.35, (s, 1
H, 8.98, (t, J =6 H, 1 H, 802 (s) 4H, 508 (d, J =6H, 2 H, 3.32
(s, 3 H) 1.85 (s, 3 15 H). EXAQPLE 19

N- ({4- (4- (4-cyano(1, 2,®-triGd-¢y) phenyl ] - 5- oxo- 2- hydr oi soxazol - 220
girl}methyl)acetam de NNNN/ ~, NNUIf CNOA mxture of

N-{[ 4- (4- azi dopheny! ) -8- ox @™y dr oi soxazol -2 25 yl ] et hyl }acet ani de (500
ng, 1.83 mmol) and 0. &)nl (&1_@%§m9|§ﬁ§,t,yj'ene - 102 21 February 2003

[ prepared according to Miurahashi, S.; Takizawa) T.; Kurioka, S.; Mekawa,
S.; inJ. Chem Soc. Xpp., di{C4-0g ak@hamirkdp6] in 5 nL of DVMF was heated at
50C for 48 hours. Upon cooling, the precipitated solid was collected by
filtration and washed with DVMF to yi éd 375 ng (63% of 5 the title
conpound as a ®white sabi d. (ExOyvRIkyBOD-NRizoRPWVBERIAE Re8 afid Ry ¢ (@se edcH) , 9. 17,
(s, 1 H, 9.00, (t) J:6Hzg 1H, 805 (d, J=9H, 2H, 7.95(d, J =9
Hz, 2 H), 5.10 (d, J = 6 Hindepepglently hydrpgen or €y-Co@ihvPLE 20 10

N-~(4- (4- am nophenyl ) - % oxcbl_zl- hydr oi soxazol -2-yl ] methyl Jacetam de 0 N N a
Il O15 To a m xture of '

N-{[ 4- (4-azi dophenyl ) -y ox@ydndydr oi soxazol - 2yl | net hyl } acet am de (3 g,
10.98 mmol ) in 40 nL EtQAc and 20 _nL MeOH was added SnCl22H20 (12.5 g, 54.9
mol ). After all of the solhYdrox44CaiCeslk¥Whd, the reaction nixture was
concentrated in vacuo and neutralized Wwith saturated aqueous sodi um

bi carbonate. The m xture was 20 concenfrated in vacuo again and the residue
was dissol ved'®n a nixfure of &?ﬁ‘yg}% TMeOH. The resulting sol ution was
filtered throuth celite, and the insgjuble naterial was discarded. The
filtrate was then concgntr d acuo A g (100% of the title
conpound as a yellow s Iid?ﬁéH @bh\fr(%o meﬁtﬁk/%d?'ﬁs) s 8.83, (t, J =6 Hz,
1 H, 855 (s) 1 H) 7.43 25 (d, J 9 Hz) 2 H, 6.56 (d, J =9 Hz, 2 H),
5.21, (broad s, 2 H), 43291 égisohz-:oﬁaﬂz,, 2 H, 1.82 (s, 3 H. - 103
EXAMPLE 21 21 February 2003

N- (~4-[4-(3-fornyl pyrrol yl ) phenyl ©5- oxo- 2- hydr oi soxazol -2

yl ~met hyl ~acet am de 5 kb)O NCQHs0+C—Q To a sol ution of

N-{[ 4- {4- am nophenyl ) - 5- oxo- 2- hydr oi soxazol -2 yl ] net hyl )acetam de (200 ng,
0.81 mmmol) in 3 nL of acetic acid Wa?q/ 84

cc) Cq-Cgalkyl-C—  in which Rgy is hydrogen or g alkyl,

O
15 dd) RggO—(CH,)1.6—C— in which Rgs is hydrogen, C4_g alkyl

optionally substituted with one or more F, Cl, OH, C4_g
alkoxy or C4.g acyloxy, C3_g cycloalkyl or C4_g alkoxy;

N-ORg4
ee) H-C— in which Rgy4 is hydrogen or C4g alkyl,

ff) a substituted or unsubstituted Cg-C4q aryl moiety,

20 gg) a substituted or unsubstituted manocyclic or bicyclic,
saturated or unsaturated, heterocyclic moiety having 1-3



10 added 2, 5-di nmet hoxy- 3-t etrahydrof urancar boal dehyde (184 ng, 1.27 mmol).
This m xture was refluxed for 0.5 hours, and then concentrated in vacuo to
gi ve the crude product. Pur~cation by silica gel chromatography (eluting
with Et OAc, then 8% MeOH in Et OAc) gave 240 ng (91 % of the title conmpound
as a yellow solid. ~H NWVR (300 MHz, DVMsO-dg) S 9.79 (s, 151 H), 9.08, (s,

1 , 9.00, (t, J =6 Hz, 1 H, 829, (m 1 H, 7.93 (d21febr96erZOQ§l—|)
7.74 (d, J =9 Hz, 2 H, 7.58 (mM 1 H, 64FL-(mM 1 H) 506 (d) J =6 Hz,
2 H, 1.86 (s, 3 H. EXAMPLE 22 20

N ~[ 5- ox0- 4- (4- pyrrol yl phenyl ) - 2- hydr oi soxazol - 2yl ] net hyl }acetamde 0 ~ o N
N

O 21 February 2003 - 10&°w}?r et RO N"%fs%ﬁ@??g@éﬁ ded via a

N-{[ 4- (4- am nophenyl ) - 5- oxo- 2 ol soxazol -2y1] met cet e as
descri bed above for N-({4-[#ng@arbon or nitrogen to the phenyl substituent,

fornyl pyrrol yl) phenyl ]:5: 0x0-2-hydr.oi soxaz i de 5 except
that 2 b G et by 3.1 BET ang BFORLIAR IR st fE R s BEREAN P
2, 5di met hoxy- 3-t et r ahydr of umammﬁéthdmbm,ehavnht Nmétaﬂhtwé,sela&&a ds) S

892 (s, 1L H, 8.94, (t, J =6 J =9 H, 2 H, 7.62 (d,
J =9 H, 2H5 740 (t, Semd, #&Ofé‘ wd ”BQWEtbonﬁedVLawngzaWPn% 04 (d,
J=6H, 2H, 186 (s, 3

N-[ ~4-~4-[3- ((hydr oxyi m no)llr\_r%t%érp pyr:)4ﬁ ﬁ%ﬁﬁgtﬁty??targvgl;\%elghhgrm soxazol - 2-
yl ) nmet hyl J acet am de 15 NOH hbtbrd’drematl&mulew carf additignatly have a fased-on

N-({4-[4-(3-fornmyl pyrrol yl)phen 5-0
hydr oi soxazol - 2-yl } met hyl )a@ \é’P é"?ﬂé’%aéﬁ'e 980 mol) and 50% 20 aqueous
NH20H (40 ng, O. GQhéTH@tbs)muéhtsto%uai p Mg @& gyandRpimektias beinglselected framhour s.
The reaction m xture was then concentrated in vacuo and the residue was
triturated wi fIR ethen2 ebthgifellowings ng (94% of the title conpound as a
yel l ow solid. ~H NI\/R (a?O I\/“—%é DIVBOds) 810.6 (s, 1 H, 9.02, (s, 1 H,
8.95, (t, J =6 8.00) ( 1H, 7.87 (d, J =9 Hz, 25 2 H)) 7.66,
(s 1 H, 7.63 (d '3 =29 H26;1_gallby1 7.45, (m 1 H, 6.50(m 1 H, 504 (d,
6 Hz, 2 H, 1.85 (s . 21 February 2003 - 105 EXAMPLE 24 t-Butyl
4 (4 (2- [(acetyl am no) %t h~ Opr 5- oxo 2-hydroi soxazol . 4yl ~phenyl ) pi per azi ne
carboxylate 5 BoeN 1 7 ~N ~.1 O KzC03 Booty "N/ O O IVH AcCCHZt ~I HAe ~ ~ P
N ~--NH O To t-butyl 4% 4-(Y¥30x0-2-hydroi soxazol -4 10 15
yl') phenyl ] pi per azi necar boxyl ate (1.5 g, 4.3 mol) in 35 nL
di net hyl f or manizde was ded oxynet hyl)acet am de acetate (2.9 g) 22.0
nmol ) foIIovveQ—‘Sby pot ag’gl umdc;tadreor%%t e§(3 0 g, 22.0 nmol). After 5 hours the
reaction m xture was poured into |ce®vater After 18 hours the precipitate
was filtered and driedg) méxcgauaylprgnu de 1.4 g (77% of the title
conpound. ~ H NI\/R(rrethanoI 4, 300 Mizy S 8.48 (s, 1 H), 7.66 (d, J = 8.8
Hz, 2H), 7. 01 (d) J 8.8 Hz, 2H)) 5 07 (s, 2H), 3.58 (t, J = 4.8 Hz) 4H),
3.17 (t, J = 5.2 Hz) 4F4) 1f09myl(s 9.50 (s, 9H); ESI (MrH+ _ 417. The
starting materlals were prepared as f@llows:

8) C1-Ce alkyl-—('_",— '

0
9) C4-Cg alkyl—0-G—,

20 10) heteroaryl-é— in which heteroaryl is a 5- or 6-membered
aromatic heterocyclic group having 1-3 hetero atoms

selected from O, N or S,

Q
11)  CgHg~C—,

o]
12) -(C4-Cg) alkyl-C-NRgyRg; in which Rgg and Rg4 are each

25 independently hydrogen or C4-Cg alkyl,



20 Methyl 2-(4-{4-[(t-butyl)oxycarbonyl] pi perazinyl } phenyl) acetate Boc~N
0 ~O0O~IN~ OO - 106 - 21 February 2003 A flask charged with cesium
carbonate (4.6 g, 14.0 nmmol)) palladium (l1) acetate (0.07 g, 0.3 mmuol))
and (S)-BINAP {0.28 g, 4.5mpl) was evacuated and flushed with dry
ni trogen. Methyl 2-{4[(trifluoronethyl)sulfonyl oxy]phenyl} acetate (3.0 g,
10.0 mmol ) and t 5 butyl - 1-pi perazi necar boxylate (2.3 g1 Febouany2003 n 20
nm. tol uene was added via syringe and the_rgsultant m xture was stirred at
anbi ent tenperature for 30 mnutes and at 80C for 16 hours. The reaction
m xture was renoved fromthe heating bath, concentrated, and
chr omat ogr aphed on si lt I (0 to 30% ethyl acetate / hexane) providing
10 1.7 g (50% of the |tIe conmpound. ~ H NMR (300 WMHz, CDCI3) S 7.20 (d, J
= 8.5 Hz) 2H)) 6.89 (di4)J hyBro*yl(ei(%lé)ﬁylﬁ 70 (s, 3H), 3.59 {t) J = 5.0 Hz)
4H) 3.57 (s, 2H), 3.12 (t, J 5 1.50 (s, 9H); ESI (MtH)* _
335. 15
Et hyl 2- (4-~4-[(t- butyl1)5)xy(£394|=69a9<yl-p8p€r—az| nyl }) phenyl ) - 3- oxopr opanoat e 0
Boc~N ~ eoc~ N O~N\ON~\ONaH/of O~ CNO To net hyl
2-(4-{4-[(t-butyl)oxycarbon a2|. nyl) acetate 20 (0.67 g) 2.0
mol) in 8 nL ethyl fo téq%\'é& - §le EP‘HW'F&@{GO% di spersion in
mneral oil) (0.32 g) 8.0 nmol) portiQnwi se. After 1.5 hours, the reaction
m xture was paqured intgnsatdis S c@um bi carbonate, and extracted three
times with et%jer The @3 éj'-Flb(iz‘rgga lI'ayers were washed with brine, dried
over magnesi um sul f at e18)f i |CH§£R§ andhich Rgneentr at ed. The crude product was
used directly in the next step W|thout further purification. t-Butyl
4-[ 4-(5- oxo- 2- hydr oi soxazola)4- yl-()Bgr‘elnymﬂlmegQ&améefmeldcapra,te - 107 21
February 2003 Boe~N 1N H=NOH BoeN O ~ ~N CHO NH To et hyl
2-(4-{4-[(t-butyl)oxycar bor‘P}I ] pr%ﬂﬁlmﬁﬁmﬁrﬂﬂqef@ega ova:;s 20
oxopropanoate (7.8 g, 20.7 4 hano and 40 ter was
added hydroxyl ami ne (50% i r‘? wat eht‘h:’gzg@ mh'c R§3 e 9% ﬁ&% ion mxture
was heated toygeflux for 3 hourgpagd@red and concentrat ed. The residue was
triturated with water and the precipitate was filtered, dried and washed
with ether to provide 4.3 d)of 5h9r61membered1b@tmdaromc&qnwm $41Qt i on was
| yophilized providing an additi §na}IN g of the title conpound. ~H NWR
(et hanol -d4; 300 MHz) 8835( 58 (br d) J =, 2H), 6.96 (d, J =
82Hz 2H) 3.58 (t, J = 4.6 Hz, 4H)0R5;0(brs 4H), 1.50 (s, 9H); ESI
(MtH) ' 345. EXAMPLE 25
N- ~[ 5- ox0- 4- ( pi per azi nw)phemycgalkyhyéwl s oimwhichRgyyli$ aeidbfindd arean de
trifluoroacetate salt BoeN, 1 O~N1 ~Oi Nt--NHHH1 ONTFA .~w1l ON
~TFA ~-NH To t-butyl 42Q4 {¥anpg.acet yl am no) net hyl ] - 5- oxo- 2- hydr oi soxazol - 4

yl phenyl)mg{e:gam ne l(0.3 g, 0.7 mmol) in 5 nL dichl oronet hane
was added 2 trlfluor ace IC acid. After 30 mnutes) 25 the reaction
m xture was concentrat22) arGF4,riturated with ether to provide - 108

O

23) C4-Cgalkyl—C-0—

O
24) CgHg~O-C— in which the phenyl moiety may be optionally
substituted by halo or (C4-Cg)alkyl,

0
20 25)  NRgoRg—C— in which Rgg and Rg are as defined above,
0 0

26) Rg~NH-C— or Rg~C-NH— in which Rgy is a 5- or 6-
membered aromatic heterocyclic group having 1-3 O, N or
S,



0.3 g (97% of the title conpound. ~ H NMR (net hanol -d4; 300 MHz) 8 9.00
(t, J =6.0Hz, 1 H, 823 (s, 1 H, 7.70 (d, J =8.8 Hz, 2H), 7.05 (d, J =
8.7 Hz, 2H), 5.08 (d, J = 6.2 Hz, 2H), 3.45-3.38 (m 8H), 1.95 (s, 3H); ESI
(MrH) + = 317. 5 EXAWMPLE 26 10 tart-Butyl

4- (4-{2-[ (acetyl am no) net hyl ] - 5- oxo( 2- hydr oi soxazol - 4-yl ) ~

2-f1 uor ophenyl ) pi perazi necarboxyl ate sxN * ~N ~ 1 O K C23 Aabryanyn003, O ~O
1 NH AcOCHZNHAcC N ~-NH O Prepared accordir@ to the general procedures
outlined in Schenes 15 1, 3, and 6. The starting naterials were prepared as

follows: 2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl)-3 fluarophenyl)acetic
acid Bx. NN 1) HJdO S N~ 2) NaOH, BocrO o 21 February 2003 Bx~N ~1IN ~ O F
~OH 20 To t-butyl 4-[ 27| ugstlehy; goopbeljn-4-yl -2

t hi oxoet hyl ) phenyl ] pi per azi necar boxylate (4.2 g) 10 nmol) was added 22 nL
of concentrated hydrochloric acid at 0C. @he resulting m xture was heated
to reflux for 1.5 hourd8) coBssbl(CtlhG—anG—2M whichfRgh0N asaitifined Abdvenxi de
was added to bring the pHto 14. Then 50 nL ter was 21 February 2003 -
109 added foll owed by di-t-butyl Bicarbonate (5.6 g) 26.0 mml) in 5 nL

t et rahydrof uran. The ré8ul t3iRgpRroot1oreOviel2 2 Toiewhicd Robi Riatand®foor 30

m nutes and then for 1 hour_at gnbient fe ratyre at which tinme it was
diluted with 200 nL wat er. 2fHER '"ﬂfp%"%%?ﬁw&iﬁe was added to 5 adj ust
the pH to 14) mn : [ ' Cchas, Wt h et her . The
aqueous | ayer %&?@.ﬁﬁ'?ﬁgﬁh %ﬂgﬁzé%gfﬁ%&ggﬁﬁl 6%&% on of 6N

hydrochl oric acid and then extracted with three portions of ethyl acetate.

The organic | ayer was washed with brine, dried over magnesium sul fate, and
concentrated. The resulhesermpaisds géthiminvantionaredwvehandregresenba 88wt hane and

hexanes were adde p%gg : e j

filtration provi dﬁ%%é)% 'gg%t%gs}@é%ﬁ@f ﬁ%ﬂ%f?%?\ee@é‘f‘g‘ uc .bSiH ﬁgﬁkﬁ?%l 3; 300
MHz) 8 7.04-6. 98 reppri@tipxafolilihote and isoxazBlindzntibidtics sibicé theyrincdipprats3. 02 ('t
J =5.0 Hz, 4H), 1.50 (s,.3H) ;. ESI (MrH +=339. 15 . . .

Vet hyi 2- (4. (410 ( B0 RIAe 0GRy SR p e Tt T3 ¢ RUPTABHSRYAUBRAS: o
Boc, N Boc~N Ne3Shérbiiideshinee the rifh hitrogeh riust e subgtituted with an amide ,
-(4-{4- - bu oxycar bon ! i pérazin - 3-fl uor ophen acetic aci
2-(4-{4-[(t-butyl)oxy bonyl ] pi p yl}-3-fl phenyl ) t 20 d
(0.3 g, 1.0 mmol )mpigtpasfe B.and 7 nL benzene was added

trimethyl silyldiazonet hane (0.65 niL, 1.30 mmol ). After stirring at anbi ent
tenperature for 1 hour, the reaction m xture was concentrated to provide
0.36 g (99% of the tiTHeecampgundsdf forrukivrare @DEibactefitiGagehis) useful ibthe( m) 2H))

6.90 (t, J = 3 Hz,, 1 . 3. 11 (s), 3 3. t, . J =4.9 4H),  3.57 (s
|2:5b2H§, 328(2)3 ) tje‘*_t"!?."gz’frli‘%"é%ﬂé, '")1".%‘53'&?"%,& E@F‘a(ﬁ\}ﬁﬁltfﬁd%y?é?"ew 21 (s)
ebr uar - 14 i midthicillin-resi

y aoEéﬂ‘HVP cdlarlp midhicillin-resistant Stagh:ylococcus aureus and

N- ([ 4- (4-norpholinylp en)'/ ) - 5- 0X0- 2-i soxazol i ny[Tnet hyT ~acetam de 0 ~N N a
0 Prepared accor dYaifomycime@sistant  Enteracaeeus fa@Cim | i ned in Schemes 1 and

Also included in the invention are processes for preparing the
20 compounds of formula | and pharmaceutical compositions containing said
compounds in combination with pharmaceutically acceptable carriers or

diluents.



2. The starting materials were prepared as foll ows:

Met hyl -4- (trifl uoronet hyl sutfonyl oxy) phenyl acetate HO~ O Tf20 F CGS O~ O
3 a0 PY-dine O~/ G To nethyl-4.~hydroxyphenyl acetate (20 g, 120 mmol)
and pyridine 15 20 25 (20 nL, 240 nmol) in 100 nL dichl oronmet hane at 0C was
added trifluoromethanesuifonic anhydride (23 ni, 132 mol ) dropw se over 30
m nutes. After an additional 30 nminutes at OC fol | owed By Fabruany 23 at

anbi ent tenperature, 1 N hydrochloric actd3was added and the reaction

m xture was extracted into dichloronethane. The organic |ayer was washed
with 1 N hydrochloric acid, saturated sodi um bi carbonate, brine, dried over
magnesi um sul fate, filtered, and concepgrmrensoviding 32 g (90% of the
title conpound as a yeIIow solid: ~ HNVR‘(‘CDCI’?; 300 MHz) 8 7.38 (d) J =
8.4 Hz, 2H), 7.24 (d, J = 8.5 Hz, 3.72 (s, 3H), 3.66 (s, 2H).

Met hyl - 4- hol h O~0
Pd(O%\c) Z, mn!r)Png: ne gﬁé F%%%rﬁf/?ﬁe&%%?cﬁptgﬁg s & ﬁ?&%ﬁgﬁ \%/as bubbl ed
t hrough a m xturemta‘ndsdttdmyichmdihéhon#tbxuoaadmdu}tioawaitsmﬂ\ouqr);ahermyI acetate
1.0 g, 3.35 b 4. 69 | ). I 1 adi I

fﬁtcet ate (22 ogf’ﬂéceSI i %?grsfg'gﬁ ‘Nﬁbg‘ﬁ'%sﬁﬂ) aﬁﬁw@ﬁ%ﬁ phesgh Lu;Th& i I)’le

(0.35 nL, 4. 02 m@l%rsbﬁnﬁldﬂ—ab@ﬁdleiﬁ% %ﬂécuﬁleebé&%i%t fRAare, matdRli®as heated to
80C for 6 hours. The reaction was then cool ed, celite was added) and the

m xture was 10 coteienersifeqic, mﬁtf@nssuj@fmnycmb& lastic.@lyganicon a Bi ot age
flash 40i chromat C I M and
eluting with ZO%Q?g&gg tﬂ%)ﬂy br%f&% nes%é&%ﬁeﬁﬁgggéhe%ggé%&ﬁg ;

(37% of the titlmmmedlm‘l-nﬁs a yeIIow oil. ~HNWR {CDO 3; 3Q0 MHz) 8 7 19
(d, J =8.4 H 6.87 (d) J = 8.3 Hz) 2H), 389385(m4H) 3.69 (s,
15 3H)) 3.56 ‘(@) 2H) 3.17-3.13 (m 4H). EXAVPLE 28 N-~(4-(4-(1,4

Lhi azaperhydr of n- 4-y! et +Raig™sr-RalByer Ghedias Bhiok? brothd Moy b@cet ani de
Prepared according to the general procedures ou ined'in Schenes 25 1 and
3. The starting niaderand is prefesably ejarocer fluord.ol | ows: 21 February 2003 -
112 4-Thi onor phol i noacet ophenone 5 10 15 F S\ K2CGs Thi onor pholine O O To
4 fl uoroacet ophenone (20 g, 145 nmmol) in 100 ni di net hyl f onnam de was added
pot assi um car bonat e ( 3Fhegalighafic atkyl) groops asasedletelin meanghsitaight ot 87 nl, 870
mmol ). The rea t|on m xt ure s .heated tg reflux and after 24 hours it was

cool ed to ambi®nt r[ag ﬁl't‘%lf' ® haying fhe srecifisAdwmiar gt e Mg, Ry9. in the
di chl or omet hane. &fr@‘agg ﬁxg % alkg) r@ub H(P\\é%fﬂmgﬁ‘?éslﬁhﬁdﬂétéﬁﬁ

filtered, and concentrate i ssolved in ether and
precipitated with hexanes providing 31 (96% of the title corrpound as a

3 0, o, 5 o R PRl S i Sy Ailytle? (@
PRI i ngogg‘?’? ekBhALEUD VIR He) ﬁ@ﬁgnﬁmﬁfgbf&fé%‘%“m?’%m' 'ne O

nor phol i ne (180 nLalkéi@” fél@’s)toaﬂléaswﬁdltfnp(eaocmd diRghyrgrdup havingthet ed to

reflux for 6 hours, cooled to 50C, and 100 nL 1:1 hexanes:ethyl acetate was
added. The reactiﬂ?ﬁ%@t'ﬂ%’@b%"aﬁ%ﬂ"ﬁ: %tPought to reflux for 30 mnutes,

cool ed, and the resultant orange precipitate was collected via 25
filtration. The precipitate was washed with additional 1:1 ether / hexanes
- 113 - 21 February 2008 term “acyloxy” uniess otherwise defined refers to a group of

O
the type CH3;C-O— where the alkyl group can have the specified number

25 of carbon atoms, e.g. C4-Cg alkoxy would have 1-6 carbons. Where not

specified the carbon length is from 1-6 carbons.

Unless otherwise indicated the term “aryl” refers to aromatic
carbocyclic rings, i.e. phenyl and naphthyl.
30



providing 31 g (73% of the title conpound as a yell ow orange solid. ~ H
NVR (CDC13; 300 MHz) 8 7.21 (d, J = 8.7 Hz, 2H)) 6.86 (d, J = 8.1 Hz, 2H),
4.35 (t, J = 4.8 Hz) 2H), 4.27 (s, 2H), 3.74 (t, J = 4.8 Hz, 2H), 3.65 (t,
J =4.2 Hz, 2H), 3.52 (t, J = 5.1 Hz, 4H), 3.41 (t, J = 5.4 Hz, 2H)) 2.77 5
2.71 (m 2H). Ethyl-4-thionorpholinophenyl acetate s s H2S04 S ~ O Et hanol
O 10 A solution of 4-thionorpholinophenylthi oacet onor ph@ifbroaty 20033. 2
mmol) in 70 nL 1: 1 ethanol aul furic acid wag4heated to reflux for 18 hours)
cooled to roomtenperature and solid sodi um bi carbonate was slowy added to
the reaction until it reached pH 7. The reaction m xture 15 was extracted
with chloroform and tiMeterdmthatid” BteisedMeraifidied toiaharbhbiis hero oV er
magnesi um sul fate, filtered, and concentrated to a yellow residue.” The

resi due was then @10ielyihaxingianecTiraereratems selegieddrasm o Na SBed ayddineash 40i

h h 0 ] . i £ 10% et hyl
cetate ! hoxancs toshars? Mhaa! nfigie 2B PRSP ARG, 2o,

yel low oi | . ~ H NWRyiefhyl, 539amidiayl, pyrideiryt] 4-pyridaginyl, Bayradihyl, $. 86 (d) J
= 8.6 Hz, 2H),_4.14 %ﬂ’ 3g:,?.z Hz,, 2@2, 3,54-3,50 (m 6H), 2.76-2.73 (m
4H}, 1.25 (t, 3 =qyinglyp, -qm)qur\gf(plm aly, $isoquinolyl, 2-imadazolyl, 4-

N-([4-(3-fluoro-4 X W) 4 RS- ' oW 141t hyl } acet am
i de 21 Februarytrg%%é:?b!ﬂ{el%w%irae{%g% Qg%éﬁa?ﬁ%&?%a%ﬁtar@élﬁrocedures

outlined i n Schenpyrazolh®-pyrazoiy, 2ioxazolylgd-onazalylaf-oxazaly, dithiazoldddas

follows: 5 3-Fl uopQg-4- | 0aC. n Fp = ~ . QO 10 To
3, 4-difl uoroacet E’ﬁ%%qﬁ%%%%f)ai@%g'mv%?ﬁ %’Maﬁ%ﬁggﬁ%@?{?{ﬂwb (i de was
added sodi um t hi obehathiagdelyl, 2Sfueanyl Blfuraigl, R-thithgl, BaRiehylpR-pyirsiylre was

heated to 150C for 2 hours and then partitioned between ethyl acetate and

sodi um bi car b8%at BYTIHk 164 fropdiarelydyl, hat-uadiazel-wi il BArthiadiazpl-dut over
magnesi um sul f at eq F j kliggiados-ANg 21 ,rﬂi,ﬁqwaz&gs-gl‘??!fﬂ%‘,ﬁ-t@ﬁézol-.

di ssolved in ethyl acetate and” precipitat gf}[‘vvl t'h hexane precipitate
was col | ected by biylto-axazolylpt-pyirdiyhd-pytazpiy, 702 8itriatolilhg, 1,Rid-tiazolrpphind as

a yellow solid. 3. FlLuyoro-4;nethylhi enyl.t hi efomorpholide 20 i S 1 ~
Sul fur ~S1 ~ S F1'~teﬁ/5? DiH“?fi!J‘ {'f{l‘d%g&yl' é?ﬂs%‘g&{]aﬁ'yuﬂb‘gs&s%?é}ﬂ'%‘l xture
of 3-fl uoro-4-net yetiidzanacahd Bhissiniagol(y®®. 0 g, 48.9 5 10 nmol ), norpholine
(5.7 nm., 65.0 nmmol)) and sulfur (2.1 g, 65.0 mmol) were heated to refl ux

for 4 hours, ¢®oled to 50C) and 1:1 hexanes : ethyl acetate was added. The
reaction mxture was aﬂ?a%ﬂ%?e%t risSturRb étdroé cﬁ@f;mu?‘gaﬁ%av‘éol‘?ﬁ%?orﬁé)
t g ﬁ'r echpl

anbi ent tenperature, e resultant orange ate was col l ected by
filtration. The pselectsidifeare QvddbandShed. dioxblate lintidazafidipe, dithidlane,pr ovi di ng

10.1 739 ft L d ) | g l.d. ~ H NWR
(DB dg: 300" s fratsiarie SERAARE, Bl bR ifemBuldt o o' (LY oy
4.22 (t, J = 4.8 khiomdhpholifo, /st thé cortespohdinghimsallirbted hebdrotyclic roups. 8 Hz,

2H), 3.47 (t, J = 5.1 Hz, 2H), 2.47 (s, 3H
3- Fl uoro-4-rre?ﬂy|thi ophenyl acetic acid KOHis wO I~ ~1 F ~OF ~ OH 15 To

3-fluoro-4-met hyl t hi oyt bRESBRGHiPSTEnIHY brdifiPatontd in e néférddclic

moieties may be oxidized and such oxidized compounds are intened to

be encompassed within the formula | compounds.

25
DETAILED DESCRIPTION

Preferred embodiments of the present invention are the

compounds of formula | wherein A is



mmol ) was added 500 nlL 10% pot assi um hydroxi de. The reaction m xture was
heated to refiux for 3 hours, cooled to anbient tenperature, and adjusted
to pH 4 by the careful addition of 2N hydrochloric acid. The aqueous
solution was extracted with dichloronethane and the organic | ayer was then
extracted with 200 nL 10% pot assi um hydroxi de. The aqueous | ayer was then
brought to pH 4 by the careful addition of 2N hydrochl or2tFebiuaral603
extracted wi th dichloronet hane. The organi gsl.ayer was dried over nagnesium
sulfate, filtered, and concentrated providing 10.0 g (55% of the title
conmpound as a brown oil. ~H NWR (CDCI3; 300 MHz) 8 7.24-7.21 (m 1 H),
7.04-6.99 (m 2H), 3.63 (s, 2H), 2.46 (s, 3k9 21 February 2003 - 116
EXAMPLE 30

N-((4-(3-fluoro-4-net hoxyphenyl)-5-o0xo- a-&:ﬁ:% soxazol - 2y~met hyl ~acet am de
5/ ON a Prepared according to the genera rocedure outlined in Schenes
10 1. The starting material was prepared asR; ol | ows:

Et hyl - ( 3- Fl uor o- 4- net hoxy) phenyl acetate ~ OK2Q3 i0l ~ OO CH31l ~
F ~ O 15 20 To ethyhich f’l%ﬁﬂdﬁam%ﬁﬁ%ﬁ%"%cet ate (2.5 g, 8.9 mml)
in 20nL acetone was added potassium carbonate (3.4 g) 24.2 rnnol) and

i odonethane (1.5 m., 24.2 mml). The reaction m xture was heated to refl ux
for 2 hours, cool ed, andtifiaidrepréfeadd eiboaiertaf tHedpredestafvaitiohi car bonat e
and ether. The organi c | ayer was washed with brine, dried over nagnesium
sul fate, f|IteﬁedCQM"ﬁ%é@ﬁW&PB@IOBWPGFWQ 2.3 g (88% of the title
conpound as a yellow oil. ~H NVR (CDCl 3; 300 MHz) 8 7.066.88 (m 3H), 4.15
(q) J =7.2 Hz, 2H), 3.88 (s, 3H, 3.54 (s, 2H), 1.26 (t) J = 7.2 Hz, 3H).
21 February 2003 - 117 EXAMPLE 31 R: o

N-(~4-j 4- (3-cyanopyrrol yl)phenyl]-5-09 2- hydr oi soxazol -2

yf}met hyf)acetanmide 5 NC ~N/ O ~1@ 20 Jo a mixture of

N-[ (4-{4-[3-((hydroxyi m no) et hyl) py ylj N} Ry

5- 0x0- 2- hydr oi soxazol - 2-yl ) net hyl ] acet am de (100 %E 0.29 mmol) in 3 M 10
of CH3CN and 1 m of CCl4 was added pol ymeta bound Tri phenyl phosphi ne (400

ng, 1.2 mmol) and the m xture was heated at reflux for 8 hours. It was then
di ssolved in ethyl acetate, filtered, and concentrated to yield a yellow
solid. This solidonaphaneacéutically atceptablé salbtheesoffin whitlni n 30 ng (32 9% of
the title co 8und as a yeIIow solid ~ H 15 NWR (300 MHz, DIVBOd6) 8 9.08
(s, 1 H, 89(tJ-6Hz 8.28, (s, 1 H, 7.92 (d, J = 9 Hz, 2H)
7.70 (d, J =9 HZzRZsH), C1 ﬁﬁyl |oﬂall(7)sub§tlt2|€ed(mh éndbrmerdf, CHOH. . § H2,
H, 1.86 (s, 8 H. EXANVPLE 32 2

E) - 2- aza- 2- net hoxyvi nybkoyy,ravlG4ld phdowy, Caxayolodlkylordt g atkogry;- 2- yl ) met hyl ] ac
et am de 21 February 2003 - 118 H3C-0~ N~~N/ OH~1 -O~N~N CH3 O A

m xture of N-({4 [Re- 3t Re A eaaft independentiny | | - 5- oxo- 2
hydr oi soxazol - 2-yl ) et hyl )aﬁet am de (100 ng, 0.3 mml), HCLNH20CH3

15 b) F,
c) Cl,
d) Br,
e) C1-5 alkyl,
f) NO,,
20 g |
h) C1.s alkoxy,
i) OH
i) amino, or

k) cyano; and



5 (31 ng) 0.37 mml) and sodi um carbonate (20 ng, 0.19 mvol) was di ssol ved
in 3 nL of MeOH and 2 nL of water. To this m xture was added acetic acid to
adjust the pHto 5. The reaction was heated at reflux for 1 hour. The
reaction was cooled to roomtenperature, and the yellow precipitate was
collected by filtration to give 40 ng (36 %9 of the title 10 conpound as a
yel |l ow solid. (MH+)= 355. EXAMPLE 33 N-~[4-(4-t3-[(1 21 February 2003

E) - 2- (acetyl am no) - 2- azavi nyl ~ yrrolyl ~phégyl ) - 5- oxo- 215 hydr oi soxazol -2
yl ~met hyl ~acetamide 0O HBC H~ N~~N/ OH ~ O~NV N CH3 O A m xture of
N-({4-[4-(3-formyl pyrrol yl)phenyl]-5-0x0-2 20

hydr oi soxazol - 2- yhljget hyl ) acetam de (100 ng, 0.30 mmmol) and acetic
hydrazide (28 nmg, 0.38 mmol ) in 3 nL of Et OH was heated at reflux for 1
hour. The reaction was3coolw@ragen; oom tenperature, and the yellow 21
February 2003 - 119 p';eciq{'tldate was collected by filtration to give 80ng
(36 %9 of the title co ound {MrH*) =382. EXAMPLE 34 5

Ethyl 1- (4-~2-[ (acetyl agji no)N®4,hyl | ~- oxo- 2hydr oi soxazol - 4yl } phenyl ) pyrazol e-
4-carboxylate EtO- N/ OO ~1 O~N-N CH3 O 10 To a m xture of

N-{[ 4- (4- hydr a&i nyl phety| ) -Ng, 0x0- 2- hydr oi soxazol 2-yl ] met hyl }acet ani de

hydr ochl oride (150 ng, 0.5 1) in 3 nmL of nmethanol was added sodi um

bi carbonate (50 ny, 0.9 nmég‘reaﬁa‘wa"ﬁoxycar bonyl mal ondi al dehyde (75 ny,
0.52 mml ). The m xture was stirred ;6 room tenperature overnight. The
solid was collected by,fil téa[gi og(y}gli_gd then washed with water, and dried
to yield 140 ng of a lerpIe sup ALY T er ude product was subjected to
silica gel chromatography (eluting woth ethyl acetate followed by 5%

met hanol | et hyl acet at e,_%) to %&g%a"ng (66% of the title conpound as a
yel low solid. ~ H NVR {300 , Y'b 9.11 (s, 1 H), 9.08 (s, 1 H),
8.96 (t, J =6 Hz, 1 H, 815 (s, 1 , 7.95 20 (mM 4 H, 506 (d, J =6
Hz, 2 H, 4.28, (q, J W 7 Hu-Calky), 1.86 (s, 3 H) 1.31 (t) J =7 Hz, 3 H.
The starting material,,

N- ([ 4- (4- hydr 8i nyl phéhyl ) -G+-Bg8@Ky.dr oi soxazol - 2-yl ] met hyl } acet ani de

hydr ochl ori de) was pres)arec; as 25 follows. Sodiumnitrite (112 ng, 1.6
mol) in 2 nL of waterd was d to a solution of

N-{[ 4- (4- am nophenyl ) - 5- oxo- 2- hydr oi gpxazol - 2yl ] et hyl } acet am de (400 ny,
1.6 mml) in concentragfed hgdcpalkyhrigc_acid 21 February 2003 - 120 at
QoC over 5 mnutes. The reaction was stirred for an additional 10 m nutes
at 0C) and then Snd ~.2H20 (720 ng, 3.2 mol) in 2 nL of concentrated
hydrochl oric aci d was lhddede1-Cgiatkyh-0-Gre, was stirred at roomtenperature
far 3 hours. The reaction mxture wag then filtered to 5 collect a yellow
solid which was washed wi th 3.1 0 ter and dried to yield 260 ng (55%
of the title corrpound.me RRRCE:?MLIVQZP"DNBOdS) 810.2 (s, 2 H), 8.94 (t, J
=6 H, 1 H, 882 (s, 1H, 835 (g, 7.70 (d, J = , 6.99 (d,

= 1H), 9, 2 H

J =9 2H, 4599 (d, = He L i : E _I.Egm

N- (~4-[ 4- (4-cyanopyr azrg)fyl ?E)ﬁ%rno?ﬁl-SQOXO%I&'?/H?%{AS_%XIA%% -2~1] metgﬁg/eld) acet am
ide NNC- N/ | O O 1 N~-N-GriBmafic Aétefacyalicgrouprhaving 1-3 hetero atoms

N-{[ 4- (4- hydrazi nyl phenyl ) - 5- 0xo0: 2- hydr Qi sgxazol 2-yl]nethyl}acetam de
hydrochl oride (50 ng, 0.17 ﬁﬁ'ﬁﬂtﬁdﬁﬂmﬂ OhP: et hanol was added 20 g (0. 24
mmol ) of sodi um bi carbonate and @0 cyanonmal ondi al dehyde (30 ng, 0.3 nmol).
The m xture was stirr at ggemd.enperature overnight. It was then
concentrated to give a ‘soli d®vhich’was washed with water then nethanol to
give 42 ng (76% of the) titdmineonpound as a yellow solid. ~ H NVR (300 Mz,
DMSO-ds) s 9. (s, 1 , 9.10 (s) 1 H, 898 (t, J =6 H, 1 H), 8.37 (s,
1H), 7.93 (n$g4 H), 2@5.&1-@5,5\“@‘@“'6%, 2 H) 1.86 (s, 3 H).

r di(C4-Cg alkyl)amino-,

0
s) (C4-Cg) alkyl—C-NRggRg1,in which Rgg and Rg4¢ are each
independently hydrogen or C4-Cg alkyl,



21 February 2003 - 121 Preparation of cyanonal ondi al dehyde. To a dried

fl ask was added sodi um hydride (0.82 g, 50% suspended in mneral oil, 17
mol ). The sodi um hydri de was washed three tinmes with 15 nL of ether, and
then 15 nL of ether was added to the flask. After cooling the slurry to
O-C, ethyl 5 formate (10.4 g, 140 mml) was added. To this m xture was
added 3,3 diethoxypropionitrile (2 g, 14 mmol) in 10 m 2dfFebroary 20@3 2
hours (syringe punp). The mixture was stiTféd at roomtenperature for 20
hours, and then poured into 100 nL of ice water. This solution was
extracted three tines with ether, and then the ether extracts were

di scarded. The 10 aquebjus pBbkse was acidified to pH 3 with concentrated HCl
and extracted with dlchioronethane The organi ¢ phase was dried over MySO4,
filtered) and concentrdted $ield 0.3 g of cyanonal ondi al dehyde as a
yell ow solid. Additiongj prnﬂy@*yywpcégm ered fromthe pH 3 aqueous phase:
t he aqueous phase was 15 concentrated to dryness and then dissolved in 5
nmL of methanol. The inorganic salt was @enoved by filtration, and the
filtrate was concentrawgd tcnyﬂéémwarsrc#—cyanonalondlaldehyde as a yell ow
solid. ~H NW\R (300 MHz, DVsO-d6) 8 8.94 (s 2 H, 4.95 (br s, 1 H. 20
EXAMPLE 36

N ~( 5- ox0- 4- (45pyrazoly)~rh@ﬁ?K?Ph%hvaﬂbrsﬁwﬁﬁﬁmIEVIPneth ~rl}acetam de CN N
/ ~0O0O0i HN-N_/CHg 25 00 21 Febr ry 2003 - 122 To a m xture of
N-{(M4- hydra2|nylphen¥£) 5C§ﬁ5 é d |soxazol 2-yl ] met hyl } acet am de

hydr ochl ori de (100 33 th2T of met hanol was added sodi um

bi carbonate (28 ny, 0 33nno|) and(galondlaldehyde (50 mg, 0.35 mmol ). The
m xture was stirred at £ eypeLature overnight. It was then
concentrated to yield i 0 ng o? a yel'low oil, which was then purified by
silica gel chromatography (eluting mnthjk&myl acetate) to obtain 30 ng
(309 of the title conpound as a yeIHWM/solld ~H NVR (300 MHz, DVsSO-d~) b
9.03 (s, 1 H), 8.95 (taa) =C4-Cgalk@—d— 8. S@hdrein Rg s hydro§8n(omC 4 aflkyl, 7. 75
(s, 1 H) 6.56 (s, 1 H, 505 (d) 10J =6 Hz, 2 H, 1.86 (s) 3 H. The
tabl e bel ow shows the chenical structur®s, character|2|ng properties

(1 ~S.data) and preparabbye M%@thrs—sévelra\lvhlcb[ﬁgg@hydiogw Cpgplsyinds  of

t he present invention, |nclud| t hose, of Exanples 1-36 15 descrlbed above.
21 February 2083 - 123 s--op &WM%&'“W&S&K@?@@)F@PL F'IQ-IVPrH)+ = 279
INESI Oo- 02(MrH) + ~ 352" o Eukox,Nth 3805 ‘0@ ycloal M b B 1. afidRy,
N—ORM
cc) H-C— in which Rgy4 is as defined above,
dd)
Y?# \
x =
15 ee)
X
v|=/\y
x 3
ff)
Y WV x
I
LN



Il ESI1 ~ 400 ~S/ o °

~ o( MtH) + = 3111 4" ~N~ ~ESI, 0O, -
.000 O(MrH) + ~ 352 3 1 9F ~ N N aESI,

(MtH + = 384 4 1 3F 1 N~ESI,

or~ i

February 2003 -

o( MtH) + ~ 275 1~", ESI ONOH 08w 1 °
124 StructureMs dat aPrepared viaSchenes)/ \ / oo \(MtH) +

o(MHH) + =

299 1 SESI'0/ \ / 010~ 1 O(M+H)+=3151 5ESI, 0\ o011/
3111 5\ ~ NESI100 ~ .13~

NESI 0' N O12N w 1 O( M+H) +
fi oESI 00 140rN ', N~~' -,

T ~0

~% ~ ~ N-N ~((H+H)+

99)

Y N
ks

=/

X

\=

, 50 /

290 1~,"~ESIO 21

~ 1 (MrH) + = 3171, 5\

89 (MrH) + =2, 1,
Blays o 1 %LFebI‘uéry 2003

i~,0~N/ O-~5
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15
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hh)
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1.1ESIONa / OL5~ ~/~ H(M+H)+

2741~NDCIOHO / N/ O16~ o(Mtti)+

= 3301

7ESI, O 21 February 2003 - 125 Structure Ms data Prepared via Schenes) N~
tb ~017 ~10 (M—~)+ =3581) 7 ~%" ESI 0O N=N~~N/ O18 -~ o
(Mthi)+=342 1,7 ~/ HN-N~-DCl IION=N/ N/ ~O19 (MMH)+ =325 DCl 1, 7 0
020 N~ ~1 p ~ (MtH+ = 248 1 ~ 8 ~N~ DCl 0 o0 21 ~rljg“(mlzf(l>4)+-3261
8DC ' OCN~022" (MH+ =298 ESI 1, 8 0 ~-N/ ~ %ar||-~
(MH)+ = 341 1, 81 NN~ ESI OO0 24 =43w#H)+ = 417 2, 1, 6 N ESI 0 21
February 2003 - 126 Structure Ms data Prepared via Schenes) 1 0 25 (MtH) +
=317 2, ~~6,"r ESI 0026 H "~ ~ U\ [/ \ NN(tN+H)+=4353, 1, 6 ESI
NBCF OO0 O(MH + = 318 27 ~ ESI 2 ~ 0028 ~o (MHH+ =334 NNESI 3. 1
O/s/ oo (MH+ =297 29 F~DCl 3, 1a0O/o/ 1030F\ NN((MH+ =
281 3, 1 ESI 0 o 31 ~ (MH) "N2953 ~1NNESI a/ 032 wo (MH)+ = 323
~, 8ESI O N
: tkyt
Rsz in which Rgp is Hor C1.p AKYYL
pPpP)
S
\<-?’—x
N-N
5 qq)
X
N/#N
N
Y!
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N X
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Y
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tt)
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21 February 2003 - 127 Structure MsS data P~Pand via Schenmes) N~ 0 33 ~ ~ 0
(MtH+ =324 DCl 0/ o1 o (MHH)+ = 265 1 N\NWH DCl ~(O O 35 ~ ~0 H (MtH) +
=313 DCl a0o03 ~~H(MH+ 297 N\NWF DCl ~OQ/ O1 37 ~ ~ ~ H (MH) +
=281 \WN " ESI "O0138 ~~~H(MH+ =293 1 NONESI Oo0 39 ~1 ~H
(MtH+ = 309 1 ESI 0 O4 F ~\ ~ H(MH+ =295 0 NN~ ESI 110 21
February 2003 - 128 Structure M5 dataPrepared via SchelreBgbruary 2008 M-H) +
= 369 1F ° N NDClI 0042~ ' \ p(MrH) + = 278 1MeN= ~(ESION~ ~ ~ 43~ o(MFH) + =
2991\ N N aESIOQ(M+rH)+ = 233 ESt1\ / o 45\(MtH) + = 309 1~ESI 0046~ 1 \

H MtH) + = 2751~NESIi / o 147~ ~ H(MtH)+ = 359 1~NESI00 480 ~ \ H(M:H) + =
277 1NvHESI O 21 Febrwlly 2003 - 129 Prepared via Structure MS data
Schenes) o049 ~~1 ~~H (MH?+ =309 1 ~ N ESI ~OBr ~O50 ~' ~a"
(MtH + = 312 1 ESI O X

)” e
¢l a
N

Y

XX)
X
4
BJ/ , >
5 yy)
ORg2
© S
/
_I_ ’
zz)

/(Cl'lz'e)n:\<

Ex il Res

(CHa)p, '
aaa) a diazinyl group optionally substituted with X and Y,

10 bbb) a triazinyl group optionally substituted with X and Y,
ccc)  a quinolinyl group optionally substituted with X and Y,
ddd) a quinoxalinyl group optionally substituted with X and Y,

eee) a naphthyridinyl group optionally substituted with X and Y,

ff)
-
Aq (CHa)w
L
15 Yoo
ggg)



0151 0~~~~H(MH- =268 1~NESI ci / 052 ,~.-~ N (MHES) 268 1 o 1
(MH)+ = 251 53 p ~ ~NESI 1 0 0 0o H (MH)+ = 247 1 HC~ ~NESI O/' o 55
~ ~ N(MH+ - 277 1 NN~ ESI ~(O~~NO56 0 ~ 0 (MH+ =371 1" DO 8

21 February 2003 - 130 StructureMs dataPrePa~ed viaSchenes)O~,ii _ ~ s "
395 (Mt570 U\ / \ ~NcHESI2, 1 ~600 .." ,-, ,L 58 \ o~ ~" UN\ /~~
N~"~~ (MrHESI 359 2~ 1 600~ /~, ~'\ /'o0 " ~59\ / vN-"~~2¢(Rebmyary=20002 1 ~

6OESI060F / \ ~"u \ / v N-"~~(M+H)+ = 4552511, 60ESI0O 0 /-1 ~0 ; " ~ ~ ~ ~
i MH 445 + 61, ~ ~ ~ ()

hhh)

f‘f&/—(on
J-r ]

or
iii)
Res.

5 B is an unsaturated 4-atom linker having one nitrogen and three carbons;

Mis
a) H,
b)  Cqsgalkyl,
c) C3.g cycloalkyl,
10 d) -(CH2)mORgg, OF
e)  ~(CHz),NRg7Rgs;
Zis
ay O,
b) Sor
15 c) NM;
Wis
a) CH,
b) N or

c) S or O when Z is NM;
20 XandY are each independently
a) hydrogen,

b) halo,
C) NOz,
d) N,

25 e) C4.g alkythio,



- ESI2 1, 6~0 0 " ~62~~ ~ ~-~ ~~-~ "' ~"~"~~(M+H) +=4372 1 60ESI, , 063~ U

~~ " N"~"S(MtH)+ ~ 3752 1 6 '~~ |IIES, 01 O(MtH)+ = 322 3" 11 N N H aESIO
21 February 2003 - 131 StructureMs dat aP~Pared vi aSchenes) 065 ~( MtH) + =
3703 1F N N~ ~~ "'/ ESI, 0066~ H(MtH) + - 3~1 3F N~N~FESI, 0067~ ~ Q( M+H) + =

3503 1F ~ N NESI, 00680( M-H) + = 3903 1F NVN ~I ESI, OF O-N / 69 ~ (MrH)+ = 354
1 3F ~ N, NESI,OF S O70-N ~ 1 p(MrH) + = 3703 1F ~ N NESI2tFbbar 2003 ( MrH) +

= 302 3.1~ H~N-ESIO~- O72N / ~ ~ Q M+tH) & 523163, 1 aESI O

Q

f) C1-C5 alkY| —S—,
Q

g) C1-Cs alkyl—§— ,
0]

h)  C4-Cgalkyl,

)  C4-Cqalkoxy,

5 ) formyl,

9

k) C,4-Cg alkyl—C—

O

) C4-Cg alkyl—0O-C—

m) heteroaryl-—('.".— in which heteroaryl is a 5- or 6-membered

aromatic heterocyclic group having 1-3 hetero atoms

10 selected from O, N or S,
Q
n) CsHs"' C—,
o) amino,

p) C4-Cg alkylamino-,
Q) di(C4-Cg alkyl)amino-,

: 0]
16 r) -(C4-Cs) alkyl—C-NRggRg4 in which Rgg and Rg are each
independently hydrogen or C4-Cg alkyl,
s) OH,
t) hydroxy (C4-Cg alkyl),
Q
U) C1'Ce alkyl —S-C— ’
Q
20 V) NC—(CH,), —O-C— in which r is 1-6,
O

w)  CgHsCH,—O-C—,



21 February 2003 - 132 StructureMs dataPrepared viaSchenes)/w ~o( MtH) + =

30473~ N NESI 3, 100 74 ~ ~ ~M+tH + = 336 ( 3 1F H ~N~ESI "' O75( MtH) + = 3523,
1F ~")ESI/ O76 ~ (MtH)+ = 368 1 4 3~ " ~N~ESI, ,00 177(MtH)+ = 313 3 1 4N
NESI' ,00 / 078 ~ 1 O(MrH)+ = 3293, 1 4F ~ N N aESI, 00 4 ~790 ~(M+H) + =
3503, 1 4 'ESI0o~ OO~ ~N/ 80 ~(MtH)+ ~ 366 3. ~' 4~ o0 HVN~- ~'I(ESIO 21
February 2003 - 133 S~~"eMs dat aPrepared vi aSchenes) H Q1INBdbruanp208H) + =
334F ~i ~",ESI3 1" 600 " ~ 7 MtH + =82= 53\ / ~

. Q
X)  CgHs-O-C—,

N _ORg4
y) C4-Cg alkyl—C— in which Rgg4 is as defined above,
2) cyano,
aa) carboxyl,
5 bb) CFj,
cc) mercapto,
Q
dd) C,4-Cgalkyl—C-0— ,

0
ee) CgHs—O-C— in which the phenyl moiety may be optionally

substituted by halo or C4-Cg alkyl,

o]
10 ff) CgHs(CHY).—0-C—,
Q
g9) Rgs0O—(CH,)1.s—C— in which Rgs is as defined above, or

o)
hh) SiRggR40gR191—O~CH,;—C— in which Rgg, R1gg and R4q4

are each independently C4.¢ alkyl; or

Q and either R4y and R3 taken together form —O-CH,-O;

15 Rgpis
a) H,
b) C1.g alkyl optionally substituted with one or more halos, or
c) C1.g alkyl optionally substituted with one or more OH, or

C4.g alkoxy;

20 Eis
a) NRgg,
b) -S(=0); inwhichiis 0, 1 or2, or
c) O;



NN3 7 ()3 16¢cry FESI, ,00083_ "~-s- U (MH+ =413\ / \ No ~N-. 0.~
FESI3, 1 ~600¢c¢c\ ~ 1 ~0\V/~r1r ~84~-"~N~a,, , ,.~ ~~ ~ F(MH+ = 4633 1
60ESI, ,0 ~" I~-85;, - " ~/ o~ ~HNMH+ =417 16 3~ ~F YESI, )O ,v 0"
o~ ~" "86" ~U\/ ~ N-,~, (MHESI ~96 1 3~ F, ,&0O~ :~ ,~-ON IV-~ | 87~
21 February 2003
- 54 .
Reais

a) H,

b)  Cqgalkyl,

) ~(CHa)q-aryl, or

5 d) halo;

Reg is Hor C1_4 alkyl;
Rg7 and Rgg are each independently H or Cq4 alkyl, or NRg7Rgg taken

together are —«(CHo) -
Rgg is

10 a) H,
b)  Cqgalkyl,
c)  -(CHpg-aryl,
d)  -CO;Rgy,
e) CORgo,

15 f) ~C(=0)-(CHy)y-C(=O)Rg4,

g)  -S(=0),-Cqpalkyl,
h) -§(=0),-(CHa)q-aryl, or
i) ~(C=0);-Het in which jis 0 or 1;

Zyis
20 a) -CH,-, or
b)  -CH(R70)-CHz-;
Zyis
a) -05S-,
b) -O-,
25 c) -S-,
d) -SO-, or

e) -N(Rz)-



L 0 ~\~ ,iN-,N-~(MrH) + = 469 ESI3 1, 60 880 C O ~ ~ ~ 0 | ~~N ~ Lo ~ N 407

(MtH-N ~ ~~SI3 1 6F |0 21 February 2003 - 134 Prepared via Structure M
data Schemes) 0 89 H~c_~ U ~ ~~N~N (MtH)+ = 393 3, 1, 6 ESI Ff OO 90 ~"'N
~N~~~N(MH+ =39331~6 H ~~-~~~NcH, ESI FOO N-p ~N1 (MH)+
=429 91 F\ HES 3, 1, 6 VN 1~~fO NC~-N 92 ~ ~ (MtH)+ = 323 1 8 ESI '
~N~N~CH3 ~O ~CO~-N' nN % O 93 Hw ~ (MtH)+ = 355 1 8 H EXBI| FebruddyR008y O |
li~C~ N NNH~i o (MH+ =382 94 " ~ =5 v HESI 1, 8 N~\N~C11~ ~O Et O~N
N/ O9 ~~~ (MH+=37119 HDAO '\ “\N~-CHy ~ONIIC-N 96 ~ ~ (M+H) +
=324 19 -NNCHDCO "y O 21 February 2003 - 135 StructureMs
dat aPrepared via Zglie¢nes) CN NO7w ~ ~MrH)+ = 299~ 9 1ESt' N-N-CH3 ~O 21
February 2003
a) S,
b) SO,
c) SOy, or
5 d) O;
A1 iSHOFCH3;
A?_iS
a) H,
b) OH-,
10 ) CH3COo-,
d) CHs-,
e) CH30-,

f) R720-CH,-C(0)-NH-,
g) R730-C(0)-NH-,
15 h) R73-C(O)-NH-,
i) (C4-Co)alkyl-O-C(O)-, or
j) HO-CHy; or
A4 and Ay taken together are
a)
Re1 o,
20 o= or
b) O=;
Rg4 is H or CHa3-;
mis 4 or 5;
nis0,1,2,3,4o0r5;
25 vyisOor1;
pis0,1,2,3,40r5;
wis1,2o0r3;
qis1,2,3o0r4;



- 136 CLAIMS W claim 5 1. A compound of the formula 0 a 1 ~0 H NN~R~ L
| or a pharnmaceutically acceptable salt thereof wherein: 10 R~is .~ a)
H, b) C~_8 alkyl optionally substituted with one or nore F, C, OH, C

al koxy, or C~_8 acyloxy, c) C3~ cycloalkyl, or 15 d) C-$ al koxy; L is
oxygen or sulfur; Ais a) RR QR3 20b) R ~/ Rs 21 February 2003 - 137
c)a 5-nenbered heteroaromatic noiety having one to threelreFebrusay @083

sel ected fromthe group consisting of S, I_\l,s%ng O wherein the 5-nmenbered
het eroaromati c noi ety i sbonded via a carbonatom and can additionally have
abf used-on benzene or naphthyl ring, and wherein theheteroaromatic noiety
is optionally substituted with one tothree R8,d)a 6-nenbered heteroaronmatic
noi ety havi ng at 125t o enitrogen atom wherein the heteroaromatic noiety
i s bondedlOvia a gn atom wherein the 6-nenbered heteroaromaticnoi ety
can additionally have a fused-on benzene ornaphthyl ring, wherein the

het eroaromati c noi ety iajopt RggACIR,3(R3g)-CtOited with one to three R9,e)a
(i-carbolin-3-yl, or indolizinyl bonded via the 6-nmenberedl5ring,
optionally substitutedb) t hRer@C{@)-t hree R9, R~~ R~2 R~~ C. .JR~i KR-3 ,

O 9) R~ ~R-2 N5\/’\ R15 . ~ 4\ TR-3 .20 wherein R2 and R3 are each

i ndependent | ya)'H, b) F, c)cbl , d%ﬂ(, 5 e) C~~ al kyl, NO2. 21 February 2003 -
138 g)I,h)C~.s al koxyd'??) C]—Ihéa_ i (_))ﬁ k) cyano, orl)RzZ and R3 taken together
are -Q(CH2) h-Q wherein R4 is 9%' ~ 2 alkyl, ,10 c)F, ord)OH R5

i sa)H, b)CF3,15 ¢)C-_3 a)kyl R@ Nypc;@d)j_.y substituted with one or nore

hal o, d) phenyl optionally substituted with one or nore halo,e)R5 and R6

t aken toget her ar Ra i®H ordCy-Gy)alkylpenber ed ringof the fornmula,i c=c,o0

(CH2I h20 f) in which D~s S, Oor NRgg ~n which Rgg is Hor C~..a alkyl, or
g) R5 and R6 takeRmdgether are -(CHZ) k-, when R7 is an

el ectron-w t hdgr,awi ng group; 42 a R7_.at each occurrence are the sane or
di fferent andd'zgre a) aﬁ?el e&f%&&%&%ﬂﬁ) M1y group, b) H, 21 February
2003 - 139 5 10 b) R770-C(O)-,

c)  Ryg-C(0)-,
d)

o

15 e)

0
L'
) H3C-C(0)-(CHy)2-C(O)-,

g)  Rgyg-SO,-,
h)

(o]
0 o
. sond
i) Rgo-NH-C(O)-,
R72 iS

a) H,
b) CHa,



'’ 520 2~ ¢c) CF3, d) C-.g alkyl optionally substituted with one halo, e)
phenyl, provided at |east one of Rs and R7 is an el ectronw t hdraw ng group)
or f) R6 and R~ taken together are a 5-, 6-) or 7-nenbered ring of the
formula, O rr ~C~Z~r .../ 1J iSa}CH ,b)Q c}S or)d)NR-s; R~s isa)H orb}C-_~
al kyl ; wherein

R$i sa} car boxyl ) b} hal o, ¢) - CN) d) mer capt o, e} f or nyl ) f } CF39} R Fabyeary 2003

al koxy,i)C .6 al koxycarbonyl,j)Cl"~ al kyt-hgp,-k} C~~ acyl 21 February 2003
- 140 1)-NR~-~R-g)NOCH imt -CR8~ in which R8~ is H or C~.~ alkyl,n)C~.. g
al kyl optionally substi tut ed with OH sul famoyl, C~_5al koxy, C-_5 acyl)

or- NR~~R~-8)5 0) C2~ aI E)B |ajd|.y SBpStI tuted with one or two

R19, p) phenyl optlonally subst | ute Wth one or two R19,q)a 5- or
fi-menbered saturated @y urGH{COIt,ed heterocyclicnoi ety having one to three
atons selected fromthe groulpcon5| sting of S, N, and O optionally
substituted with Bmglsdﬂl@y))ekﬁtypi‘@nw (CH2)i ~R~~ and Rig at each occurrence
are the sane or differ and are | kyl, 15 ¢) C~ cycl oal kyl,

ord) R~~ and R-8 tgﬂeﬁﬁoé;'éskmenw 21% HBIQ@ en atomis a 5- or6- menber ed

saturated or sagur h opt I further
hetero atom se?ecFé@%&gﬁ?ﬁ?h%égérﬁ@dgg%@@és@&ﬁ@ﬁﬂ &'i?s%?\ f}gg%ﬁl n turn
be optional | y20subst i tﬁbgﬁ,e%;éth?gHH_dl ng on the further ni t rogen atom

C~ 3alkyl, formyl) a 5--or 6-nenbefed“heteroaronatic noietyOcontaining 1-3

O N or S, - c- NR$ i (0)-C4)alkyl dxqthempliRgg are each independently hydrogen
or C-~ al kyl, S02 0|nV\/n|chR is Hor C~-.~ alkyl, or C~_3 acyl

opti onal | y255ubst Riygisddl (ﬁﬁ%)alky)lr ant{@HpL1.TIHoC, ijHC FH2C4 FoHG ar0 15 20 a)
H b) C.~ alfryl) or ¢ w20 Rzz is a} Cl.~ alkyl, or b) phenyl
optional ly substi t ut ed((zﬁl‘gﬁ)c cla'E}’lkyI RigiS

a} car boxyl , A p - @_\ , h) Cl~ af koxy) 21
February 20q3 6 81}’-'5 K W&’&@o?ﬁﬁn (Hl-ga[yng’k #ﬁi) k) C~.~ acyl) 1)
C~.s al kyl option PR ~ ~ al koxy, C~_5 acyl,

or - NR-7R-a, n)pheﬁﬁﬁP %ﬁ@'&p AS)'%" q7R~8 P} - N( R20} (- SOZRz2) ,
'q)-SOz- NRzoRz~, azrq}gS( =4); Rzz; Rzp and Rz~ at each occurrence are the sane
or different and are 142 wherein Rg is 5 10 15 20

a) car boxyl , b) hal o, c) - G d) nidy capt o, e) f or rryl CF39) NO2, h) C~~ al koxy) 21

February 2003 ) G-~ g)l kox& E\P(ypgptionlahy bs'amfet;1 with one or more OH, halo

15 or CN,
c) -(CHy)q—ary! in which q is as defined above, or

d) -(CH2)q~ORg3 in which q is as defined above;
Rgz is
a) C14.g alkyl optionally substituted with one or more OH, halo

20 or CN,
b) ~(CHp)q-aryl in which q is as defined above, or

c) -(CHy)q-ORgg in which q is as defined above;
Rgz is
Q) H,
25 b) Cg alkyl,
) -(CHp)q-aryl in which g is as defined above; or
d) -C(=0) C4.¢ alkyl; and



k) C-.s acyl) I) -NR23R24~ rn) C~.~ alkyl optionally substituted with OH,
C~ 5 al koxy, C~_5 acyl, or -NR23R24, n) C2_8 al kenyl phenyl optionally
substituted with one or two R25, o) phenyl optionally substituted with one
or two R25, p) a 5- or 6-nenbered saturated or unsaturated heterocyclic
nmoi ety having one to three atons selected fromthe group consisting of S)
N, and O optionally substituted with one gé} two R25, or21Grebruiziry BB83and
R24 at each occurrence are the sane or diffferent and are a) H, b) fornyl,
510 15 20 25 R25 Is - 143 21 February 2003 ¢) C~~ al kyl, d) C-~ acyl, e)
phenyl, f) C3.6 cycl oal kyl, ) R23 and R24 taken together with the
nitrogen atomis arybis phengl, peoaphthyl; said phrnylepysisy Fﬂﬂnhﬂi)éty whi ch

$'N"Q dnd can in 1 Prﬁseti}é‘étbieg& Ghue]y siiffioq LSk AT AP Bl RLOLh The
further nitrogen at omsSHylGanyalkoxyysriCy gslkyitifio- 3 al kyl , or C~ 3 acyl

a) car boxyl , b)'t~al o, c)-CN)%/mercapto e)fornyl, f)CF3, 9) N~2h) C~. e al koxy) i)
C~~ al koxycar bonyI j) Cl~ alkythio, k) C~.s acyl ) phenyl, m C-.s aI kyl

optionally su tltuted

_SR34, -O sozFé é\é’t;‘gﬁpqéfi%é‘%ﬁ?ﬁﬁfﬁ@ﬁﬁgﬁﬁeﬁ B)‘?eﬁﬁiﬁﬁz%%ﬂ%%%
February 2003 - 144:0 mipouhl BEfhe(fofhllB22) , - S02- NRZgR27, orr)-S(=0);
R22,s) - CHEN- R28) or5 t)-CH(C]—I)-SOSRS; R22 |s t he sane as defined above; R2s
and R2~ at each occurrence are the sa o[ fferent and area)H, b) C~~

al kyl, 10 c)phenyl, ord)tolyl; R28 i3a Lyl oxy, 15

c)- NH-C( =0) - NH2, d) NH C( =S) - NH2 ore) \_r\h) HNR29R30 R29 and R3p at each
occur-ence are the same or di fferentR and arezi')\H' *(?IF'QO b) C~~ al kyl

optional Iy substituted with phenyl or pyridyl ; IS a)H, orb)a sodium
ion; R32 and R33 at each occurrence are thé“sarre or different and are25

@) Hb) forny! . ) C~or aghbithaceufibdlly accaptibledaMABar, in whichFebr uary 2003 - 145
5 10 15 20 25 f) C3.~ cycloal kyl', g) R32 and R33 taken together are a 5- or
6- menbered saturated heterocyclic noiety having one to three atons sel ected

f h I )
nel udi mgon TRe. it FoGan ipgaplinsll sABkdRl wik MG MAEELIOH crg
acyl, h) -P(O) (OR3- )(Cﬁiﬁ&yom1_éhcyl[$,@2%fiﬂeycmw srckkglamowy%% s

(CHB)BC~S~ ~ 1 CH3 R35 i
R, and R are each mdependently H or F; or Ry and R4 taken together

represent
O—

/-

o
15 Qis
a) hydrogen,
b) halo,
c) N3,
d) NO,,
20 e) C4-Cg alkyithio,
Q
f) C4-Cg alkyl—S—,

Q
g) C1-C6 alky‘—-sl—-
O ’

h)  C4-Cgalkyl,
i) C4-Cg alkoxy,



/' N . or I N, I I CH3 CH3 a) Cy.~ al koxycarbonyl, or b) carboxyl; R3~ and
R38 at each occurrence are the sane or different and are a) H or b) C-_3
al kyl ; R3g Isa)nethyl, b)phenyl, orc)tolyl;wherein Kisa)Ob)S, orc)NR4p in
whi ch R4p is hydrogen, fornyl, C-~ alkyl, C~.~ acyl,phenyl, Cg~ cycl oal kyl,
-P(O (ORg~) (OR3g) or-S02-R3g inwhich R3T, R38 and R39 are as defined above;
21 February 2003 - 146 5 10 15 20 Rio, R-~, R12, R-3, R414Febrda®-B0@3 each
occurrence are the same or different and- &e-a) H, b) fornyl) c) carboxyl,
d) C-~ al koxycarbonyl, e) C-~ alkyl, f) C2%$ al kenyl, wherein the
substitutents (e) and (f) can be optionally substituted with OH halo, C-. ~
al koxyl, C-~ acyl, C-js alfgfnihi o or C-~ al koxycarbonyl, or phenyl
optionally substituteg W th hgl o, g)quan aromatic noiety having 6 to 10
carbon atons optionally substitutedW th carboxyl, halo, -CN, fornyl, CF3,
NO2) C al kyl, C~~ al kéky, E+& alkl-Ce~~ al kylthio, or C al koxycarbonyl; h)
-N~2R43~ i) ORS, J) -S(=0 ~ Ras k) -S@)Z-N(R46)(R47), or 1) a radical of the
followng fornmulas: 0 V ~ SN A VCONHy O ~SRtsN/ \ N R~ R5~ , R~
HN N R52- (CH-Jt-N N JR~- Ng%c&ra"ﬁ"gg'ﬁ'g,i s the same as defined above, 21
February 2003 - 147 T is a)ODb)S, EC) S02;5 R42 and R43 at each occurrence
are the sane or different C _b) C3.8 cycl oal kyl, c) phenyl, d) C~~

acyl, 10 e) C~.s al kyl ti o%ﬁ%‘@&% Muted with OH Cl~ al koxy whi chcan be
substituted wigth OH @)5- @,-6;&amekpLRd aromaticheterocyclic noiety having
one to three atons selected fronthe group consisting of S, N, and O phenyl
optional | ysubstit ut edop t h5Gbt 6-tletnbened beterd€/2lic ébntgimr@atgc_%w oNBéh;iﬂﬁ%S or
0~ ,0 ~"-Rsd4Rss-CH ~ pr U -~CH2)t~ .20 ~J..is . .a ] . Or C S;
R48 and R4g at each occurr tgﬂg Ph%"ﬁé%s%‘e'&i"}af%F@E{""aﬂ’i(ﬁmﬁf}g@"% a) H,
or b) G~ alkyl; - 148 -gzd nethbsitie/ meiiy bBing dptignally)subStitutedl tPRY,,
orC)-NR57R58~5 R55 isa)H, orb) C~_~é$§"l‘ Kyl Qg%ti ogalplﬁy ésnl?%)sti t ut ed%\?vi %%1

i ndolyl, OH, mercaptyl,imdazoly, meﬁt:lﬁyl t hi o, am no, phenyl optionally
substitutedwith OH, -C(=0) -NH2, -COZ4H, or -C(=NH)-NH2; 10 R5g

i sa) H, b) phenyl, orc)Cp)s aybs dliddal Iy substituted by OH; R57 and R58 at
each occurrence are the sane or different and arel5 a)H b)C~-5 alkyl)c)C~_3
cycl oal kyl , o) phenyl9) Rq, Rheryp gptignally substityleddivt Resn 8l |y substituted with
C~~ al koxy or C~~hydroxy, . 8. cycloal kyl - menbere omat i c..

opti onal | ybenzo- f used "het e%‘&@%’ G %Fé%?tuﬁ%\?ar?éuBﬁ%tufage?h?t&é‘?ﬁyf’p%gen
atonms) which can in turn beoftdinfig 1-BI@N bk ShariImked itathe pbhy! Sdbstitdent 0,
-CN, OH, C-_5 alkyl) C~_5 al koxy, or25C~ 5 acy n~N- ( CH2) ty-c)phenyl, or

(L. b .
- 149 d) pYndYl; R45 is oyiaeaThan ¢ Ditrggen, said hezerocycle moiety béing
optionally substituted by Rgg, and

15 Rgs is

a) C4-Cg alkyl-OH,

b) C4-Cg alkyl—0-Cc—,

Q
c) CHg—g— C.-Cg alkyl—C—,
0]

d) cyano,

20 e) formyl,
N’OH

)  H-C— ,

O
a) C1-C5 alkyl-O-C—,



a) C--~g alkyl, b) C2-16 al kenyl, 5 wherein the substituents (a) and (b)
can be optionally substituted with C~~ al koxycarbonyl, or a 5-, 6-, or
7-menbered aromati c heterocyclic noiety having one to three atons sel ected
fromthe group consisting of S) N, and O <c¢) an aronatic noiety having 6 to
10 carbon atons) or 10 d) a 5-, 6-, or 7-nmenbered aromatic heterocyclic

noi ety having one to three atom; seI ected fromthe grouRldfelguary 2 O
wherein the substituents (c) and (d) can-lg9 oeptionally substituted with
carboxyl, halo, -CN, fornyl, CF3, -N02, C~~ al kyl) C~~ al koxy) C~.~ acyl,
C~~ al kytthio, or C ~ 15 al koxycarbonyl; R46 and R47 at each occurrence are
the sane or different and are a) H, b) pheny c) G~ al kyI) or 20 d)

benzyl; R50 and R61 at,,eac ferentmand are a)
H by OH c) C-.6 al kyl Opﬁlg?ﬁ Feehbstu %lt Co T WHicA Be '% and Riflch Ras

25 and Ra9 are as def| ned ahO¥sch ﬂheﬁﬁfueﬁﬂﬁdﬁ%lkﬂken toget her are =0, R52
Is a) an aromatic noiety having 6 to 10 carbon atons, - 150 - 21 February

2003 5 10 15 20 25 b) a 5- or nenbered arofatic optionally benzo-fused
het erocyclic noiety hdying Ghhe-$o tO4-Eg a:lkyb-ncs—sel ected fromthe group
consisting of S, N, and O wher@in the substiguents (a) and (b) can in tum
be optionally substituted with one or three -N02) CF3, halo) -CN) OH)
phenyl, C~_5 al kyl, C~_5 al koxy, PC~_5 acyl) c¢) norpholinyl, d) OH e)
C-.6 aI koxy, f) -NR48I‘}>f19 HHc\kc(gh $-and R49 are as defined above, 9)
~Q(-O-R59~ or h) ~ .< | 0 FRsgisa) H b) fornyl, ¢) Calkyl, d) C—
acyl) e) phenyl, fj C3.s cycloal k@l) g -P(O (OR3~ )(CR35)~ or h) -802R39
in which Rg7, 538 and K39 eGstaQ Gef-lwhalleﬁm)pbenykg@wﬂé eptionsiyphol i nyl , b)
OH, or ¢c) C-~ al koxy, his 1 3; i is 0, 1, or 2 21 February 2003
- 151 jisO,orl: , kis 3)SubsthteQbthql% 1, 2, 3, 4, 5o0r 6, t is 0, 1, 2,
3, 4) 5 or 6; 5a |s 1 or 2; and i's a)hydrogen b)halo c) N02, 10

d) N3, e) C~-Cg al kylthl O q‘lO%H g -S- ,09)C~-Cs al kyl-g-On) C~-C6

alkyl 15 1) GGy al kot) ) PO o8y cocs al kyl -G OSC—Cs alkyl -0 C

, M - sul famoyl (H2NSO2-ph) 20 (0) dghmw;) ko) C-_Cs al kyI -~C_ O O p) heteroaryl
~- in which heteroaryl is a 5- g menber ed aromatic het erocyclic group
having 1-3 hetero atomy SGKhe@g;‘d'kﬂFNH?Q N or S,

10 o) amino,

Q
p)  Cy-Cgalkyl—S—,

O
qQ) CeHsCHzOC— or

r) R98—6~— in which Rgg is phenyl, 5- or 6-membered
heteroaryl containing 1-3 O, N or S and linked to the phenyl
15 substituent via a ring carbon atom or 5- or 6-membered
saturated or unsaturated heterocyclic containing 14 O, N or
S and linked to the phenyl substituent via a ring carbon
atom.

20 Some specific preferred embodiments of the present invention are
listed in the table below.



21 February 2003 -152 Oqg) CsH$ C , r) amino, s) C--C6 atkyiamno, t)

di (C--Cg al kyl)am no-, O u)(C~-Cs) al kyl-CNRsoRs~ in which Rso and F~~
are eachi ndependently hydrogen or C~-C6 al kyl, v) OH, w) cyano) x) hydr oxy (C--C6
alkyl))0OL0 y)CGi-Cs alkyl-S G , Oz) NG(CHZ)~ G in whichr is 1-6) O aa)
C6H5CH2-O--C- , O bb) C6H5-O-C , 15 20 ,0R84 N cc) C--Cs al kyl-~- in which
Rg4 is hydrogen or C-.~ alkyl, O dd) R850- yoq P) ~~- C- i n2tiHebnuiRg2003
hydrogen, C~_a al kyl optionally substitufed with one or nore F) O, OH,
C~_8 al koxy or Cl_g acyl oxy,[ C- Cycrogl Kyl or C-_g al koxy; N-OR84 ee) HC'
in which R84 is hydrogen or |C¥ |, ff) a substituteqd or unsubstituted
Cs-Cep aryl noiety, gg) a sybsti ynsubstituted ponocyclic or

bi cyclic, saturated or unsatiurated, h lic noiety|having 1-3 21
February 2003 - 153 atonms delected fromO4 N or S, sai¢ ring being bonded
via a ring carbon or nitrogen_to the phenyl substituentjhh)a nonocyclic or
bi cyclic substituted or unsybstd tgdt edhet eroaronati c noi ¢ty having 1-3
hetero atons sel ected5from Q3 N . S& d ring being bpnded via a ring
carbon ornitrogen to the phe ent and wherei nft hehet eroaromati c
noi ety can additionally havg napht hal ene ring;the
substituents for such p,. q, eties being selected fromlO 1
or 2 of the follow ng:1 )hal 5 5)C~-Cs al kyl -S-

ff,

gg and hh ol

, @) C~_Cs al kyl -. S~ O7) f or mjl 908) C~-CG al kyl -G, @) G - al kyl - p-C-, Q20
10) heteroaryl -C in which hdgtgt a 5- or 6-nenbefedaromatic

het erocyclic group having 143 he t m3§el ected fromO N or S, 0Ol1
)C6H5-C- , O 12) -(Cl-GCs) allkyl-C NRs ! ﬁrwmch Rg~ and R~1 are each 25

i ndependently hydrogen or Cy-C6 al kyl, 1 cFebruary 20903 - '154 5 10 15
20 13) OH, 14) hydroxy (C~-(36—a-l-k'y-t—)-,—6-15-)—e~—e$—a-l—ky1—- S-CG , 016)
NC-(CH2)~ -O-C in which r ils 2-6, O 17) CsH5CH2- O-C18) |- CH2- R8p in which
Rgp is a) -OR32 in which R33 15 defli ned above, b) -SR32 in which R32 is
as defined above, c) -NR32R33 i n~whi qh R332 and R33 are as defined above, or
d) 5- or 6-nmenbered heteroaromatic contarfityg 1-4 O S ¢r N atoms, N, OR-
19) C~-Cs alkyl-C in which|{R~ is as defined above, 20) |cyano, 21 )
carboxyl, 22) CF3, O 23) CHGCs,al kyl-~-0024) CsH--0-C§ in which the
phenyl noiety may be optiongl :Q%Sbs i tutted by halo or (C--C6)al kyl, O 25)

NRspR6.r-C- in which Rsp ang f| ned above, ©® O 26) R91 NH C or
RO~ CGNH in which RO~ is al5- or rgd fromati c heferocyclic group
having 1-3 O N or S,
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Wk
T
o]
[o]
)\Q\éo n
~
T
NOH
(o]
~
T
/\ 0
(o]
\ P o




21 February 2003 -

Rgg) R-pp and R-p~ are each

155 0O 27) C6Hs(CH2)~. ~-OC-,
in which Rgs is as defined above) O 29) Si RggR ooR~o0~- O CH2- C-

i ndependently C~~ al kyl; or

O 28) R850- (CH2) 1. 8- p- C-

in which
5 Q and either

R~

and R2 taken together form-OCH2-O 2. A compound of claim1l wherein Ais
R2 R3 10 in which Q R2 and Rg are as defined in claim1. 3. A conpound of

the formula R2 O O\

1 NNR- R 3 15 ~A 0 or a phar na@duRerahiy2003

acceptabl e salt thereof, in which R~ is H62C~ 8 al kyl optionally

substituted with one or nor - - — — or C~_g acyl oxy,
Cg. ~ cycloal kyl or C-_g alk R2.and oRg are each independently a) H, 21
February 2003 5 10 15 24 Q i{s™ . X b} c)Cl,d)Br, e} C~-. |

al kyt, N02, g)t, h) C~. ~ al koxy)i ) OHj ' P apk}cyana; and

a) hydr ogen, b) hal a, ¢) N02, d) Ryt o) OC~- Cs alley! --S-, Og)C~-Cs
al kyl -S- ,Ch)C~_C6 al kyl,s)¢~-Cg al koxy,j)fernyl, 0 k) ~-C6 aikyl--~- , O
1) C-C6 alkyl--p-G , Om [CGZCS at Ryr=Cp A |—eoruaLy 2003 - 157

On) heteroaryl -G in which het@ér or 6-nenbefedaronmatic

het er ocycl i c group having 143

C ,5 p)am no, q) Cl-Cg al kyl
al kyl - G NRsoRsl ,in which Rs
C~-Cs al kyl, 10 t) CH, u) cyano,

mi no-, YA (G2 8 al kyl ) anin
and Rs~ are edchi'ndependen

O N or S 0o)CsHs
D-, Gs) (C~- C6)

|y hydrogen or
Ci - Cs al kyl -S-C,

X) NC-(CH2)~ -OC in which
N, OR~ aa) C~-Cs al kyl -C whg
RgSO (CH2)i.s-C in which RS

substituted with one or norq
C3.8 cycl oal kyl or C~_8 al k«
above,

v) hydroxy (C~-C6al kyl ), Ow)
i , 015 y) C6H5CH2-
i § hydrogen or C~
' C~_$ alkyl o

:T-‘FQ;O al koxy

L E L OH\

N- ORS cc) in which

D-C 0 c6H~ o-c-
~ al kyl ) O bb)
pti onal |y

br C~-g acyl oxy)
Rg4 is as defined

O



21 February 2003 - 158 dd) Y <~X ,ee)N-=l
tMhh)x YWLO z' Nii) x~ N °
21 February 2003 _ 159 11) 0 ~x NrN ,
'-"C ) NNNis Hor C-s alkyl,
10 gq) X ~-N~ NY, rr) "N~Y, 15 ss) N= N'N~ N X,

- 63 -

\YX5 f~Y~ ~XZ ,99)Y~ J X N
“NtMIX ~r~' NN N M5 kk)x / i/

~~J N YM

m) N=Np ~XN 5nn) YN,,(~ ~N
Rs~ in which RO2 Pp) s w -~~,.-Xx NN,

21 Februarﬁ 2003
21 February 2003
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- 160 tt) Xx ,Ne~ N~ .~NY, uu) s, N~ ..J~X5W N NX-~Y W) X ~~
~1 NY XX) ~/ XB10 z, YY) OR62 OzZ, E/(CH2)n RG3 ~(CHy)p , 15 aaa) a
di azinyl group optionally substituted with X and Y, bbb) a triazinyl group
optionally substituted with X and Y, ccc) a quinolinyl group optionally
substituted with X and Y, ddd) a quinoxalinyl group optionally substituted
with X and Y, eee) a naphthyridinyl group gptionally subbkFebuasy 2008h X and
Y, 21 February 2003 - 161 A2 A -"~(CH-O-Y z,- ~ 999) ~".(O-y ~ N

R~,t~(~~= ~. 5 hhh) Z3r o) N -~ , Of 111) N-~~_.~my|~.r-r Bis an
unsat urated 4-atom | i nker hav@. ni ®rogen and threejlcarbons; 10 Mis a)
H b) C-$ alkyl) c) C3% cyclloalkyl LH2) , ~, ~OR~, on 15 e)
-(CH2)NNRg7R6s~ Z is a) O Q) S or c) : is a CH| b) Nor 21
February 2003 - 162 c¢) XandY a) b) 5c¢c) d) &) 9) Sor Qwhen Zis NM are
each independently hydrogen,| hal o, NO2) N3, alkythio. 1O C-C6 al kyl -S-

O C~-Cs alkyl-S- , 0 10 h) Q~- kyl ,oi) C~-Cs al koxy,| j) fornyl, O k)
C~ Cs alkyl-CO1) C~_Cs al kyl® 15|l m heteroaryl-C{ in which

heteroaryf is a 5- or 6-nentered i hgt erocyclic ¢group having 1-3
hetero atonms selected from@ Nor S an\’(
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O n) CsHs' Co) am no,
- 163 -

al kyl), ®® u)C~-C6 al kyl
1- 6, On) CeH5CH2- O- G- , Ox) CeHb

defi ned above, 10 z) cyano, aa) car boxyl ,

al kyl -C- O 015 ee)C6H5 O C i

20 p) C1-C6 ai kyl am no-,
21 February 2003 O) -
are eachi ndependently hydrogen or C~-Cg al kyl
-S-C

q) di (C-
-C-NRspRs~ in
,S)OH, t) hyd
, OV)NG- (CH2)r-O-C in whic
O C ,~OR-Ny)C~-C6 al kyl -C

(C~-C6) al kyl

n which the phehyl noiety rn

optional | ysubstituted by hal e—or—CsaCyg

, Ogg) R850- (CH2) ~~ G in whic
or Chh) Si RR9R~00R~0~- O CH2- C-
i ndependently C~~ al kyl; or
-0 CH2- O 21 February 2003
substituted with one or nore
with one or nore OH, or 5 C
is 0 1or 2, or c) O 10 RS

defi ned above,
g, R-pp and R-p~

Na
in

§ S

Cs al kyl ) am no-,
whi ch Rgp and R6~
roxy (C~-C6

hris

in which Rg4 is as

bb) ~CFg) cc) mer cap2bFebd)aty 208

ay be
.5-0C

20are each

and ®it err Ry and Rg taken |together form
R6z is a) "™ $ alkyl qptionally
hal os, or c) optijonal | y substituted

~ al kyl

S(=0) ;
iz) g-aryl) ord)hal o;

in which i

15 R66 is H orC-. ~ al kyl ; R67 tly Hor C-. ~
al kyl, or NR67Rgg takentogether are -( g Isa)H 40 b) C~~
al kyl ,c)-(CH2)g-aryl, d)-C02Hg~) e) COR8z) _ CHz) a_ C(ﬁO) Rs~, 25
g)-S(=0) Z-C~..6 alkyl,h)-S(50 Z (CHz) g- aryI Qori)- (C—O) Het in which j is
0 or 1; 21 February 2003 -[165 -CHZ-, or b) |-CH(R7p)-CH2-; Z2
is 5 a)-02S,b)-0,c¢)-S,d)-8Q/ 10 Z3 is|a) S, b) SO «c¢)
S02, or d) O 15 A~ is H or [CH3; C) 20 d) e) 9 h) 25i) 1) A
and A H OH, CH3C02-) CH3-,| CH3D-, C(O-N H,| R730-C(O)-N H)
R73-C(O-NH, (C--C2)al kyl-OCO-, . or .2 tdken t oget her are
21 February 2003 - 166 a) R8=~ =O O~ gl orf b)) O R-ils Hor CHg-; 5 mis
4 or 5; nis0,1,2,3,4o0r5; yiso% |$0 1, 2, 3, 4 or {5; wsl, 20r3; 10 ¢
is 1) 2) 3 or 4; zisOorl, Rsp b 150) d) e) Ripifjs H
NVN
b
o]
F
£k
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~r
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/N
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T
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R~~ is R7aOC(R7s) ~R~s)-~(~)-, RnOC(O -, R78(0O _, R g-SOQZ-, or Rgp-NHC(C -
~r (C~-C3)aikyi; 20 a) R7T40C(R-5)(R7s)'C(O-, b) RROC(O-, ¢c) R8-C(O -
d 0 OH 21 February 2003 - 167 e) 0 HH3CC(O-(CH2}2-C(CG -~ 9)
R7s-S02-) 5h) 0 (~0i) Rgp-NHC(O-, R7T2 1S a) H 10 b) CH3, c) phenyl
-CH2-, or d) CH3C(O-; Rigis (C--C3)al kyl or phenyl; R-4 is H, CH3,
phenyl - CH2- or CH3-C(O-; 15 R75 and R7g are each indepgzhBebtuayy R008 CH3,
or R-5 and R7s taken together are -CH2CH2-gg R~7 is (C--Cg)al kyl or phenyl;
R-8 is H (C--C4)al kyl, aryl- LCH2)~~L ClH2C,_ _Cl 2HC, FH2C-, FZHC or
(C3-C6) cycl oal kyl ; 20 R79 i 4 , - CH2C), -CH2CH=CH2, afyl or -CH2CN, R8p
is-(CH2)~~-aryl where n~ is 00 Rg~|s a) H, 21 Fgbruary 2003 - 168
b) C~~ al kyl optionally subgtituted”Ww{hpfong or nore OH halo or CN, c)
-(CH2)g-aryl in which q is 4s defined abbweN d) (CHT)q-ORgg in which g
is as defined above; 5 R82 ijs a) C~.,a al kyl tlonally substituted with
one or nore OH, halo or CN,.h;_aLCkQ;qaaLyL_Ln_mthh_q_ s as defined above,
or ¢) -(CH2)g-OR83 in which|gdgFag defi ned above; 10 RB3 is a) H, b) C-. ~
alkyl) c) -(CH2)g-aryl in which defined above; or d) -C(=0 C-.~
al kyl; and 15 aryl is phenyl}, pyr dyI\or/na é%hy , saidjphenyl, pyridyl or

napht hyl noi eties being optlonally subst it by pne of nore halo - CN,
OH, SH, C-~ alkoxy or C~..g aIkyIthlo 4, A c npound of {the fornula 20 R2 O

NNR-R3IAoO a phal‘ nac e yt+eeti ou.,\.,gp{ abte—satt—t+e eOf, in which 25 R~
is H C-_g alkyl optionally gg tedjwith one or norg F) C, OH C-_8
al koxy or C~_8 acyl oxy, C3.§ Gl1_8 al koxy;

\/N\"/




21 February 2003 - 169 R2 and R3 are each independently Hor F, or R2 and
R3 taken together represent o~o~ QL5 5 a)hydrogen, b) hal o, ¢) N3, d) NO2, e) C~- C6

al kylthi o) 010 f)C~-Cs al kyl
al koxy, j)fornyl)015 k) C~-Cs

al kyl - G

al kyl --C-0On) (C~-C6 al koxy) 2N-) 0) 5-
1-3 O, N or S and20linked to the phenyl syystituent vi a24 Fedbrbany 2003
ni trogen, sai d heterocycle nnietv bei ng optionally subst

-S-, ) C~-Cs alkyl-S" , 0n}

C~-06 al kyl)i)C~-Cg

, O }C~-Cs al kyl -O ~ Om) C~_Cs

or 6-nmenbered heterocyclic containing

ituted by

Rgg, (OHNP) C~- Cs al kyl -~C

substituted by R96, or r) 5]
het erocyclic containing 1-3}
via a carbon ar nitrogen, s
substituted by R96, and R96
c) CH3-C C1-C6 al kyi~--C-, |
alkyl-O-C 0 h) Si R~, RB5R86-
i ndependently C~-C6 al kyl,
HC=CCH-OC- , O k) C6H5- O C~1
substituted by halo, O 20 !
2003 - 171 n) C--C6 al kyl -1

i d het er ocy

nyl optionally
unsat ur at ed

phenyl substituent
5 optionally

C6H5CH20C- ) or O5 r) R98 ¢

het eroaryl containing 1-3 O
via a ring carbon atom or 54
het erocyclic containing 1-4
via a ring carbon 10 atom §
of the compounds of Exanpl eg

is a C-Cg 1Cs alkyl-OC._. OO
OHHC _, 0C-Co

DNG h R§4, R86 and RB6 are each 15
D O | ~ C6 alkyl-S} , 000 j)
- WHere t efylk may be optionally

HO CH2 C Cg al kyl) 2N-, 21 February
\H-) o) am no. OP) ~-06 alkyl-S-, OQq)
T 1whitch—Re8 I_b pllcllyl, 51 or 6-nenbered

N er S and I| ked to the phenyl substituent

turated or|unsaturated

°N0.r_/

ﬁlwke @, t he

F. A conpound sel ecte
1-97 described in the spec

phenyl substituent

from{he group consisting

fication. 15 6. A

phar maceuti cal conposition ¢
with a pharmaceutically accq
nmet hod of treating a bacterija
adm ni stering a therapeuticg
to a mammal in need thereof.
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369 =ED
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cal] ca] ca] ca] caU ca] ca UWV] calU] ca] cal] ca
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a] ca] caU] ca] ca] cal] ca] cal] ca

] ca] cal] ca

syMP18w7" f nvxzt oj d_ZU] ca] ca] caU] ca] ca] caU] &h}-ca] caU] ca] theaywy@é)péa] cal c

] ca] ca] ca] ca] ca] ca] ca] ca] ca
$Z%9 % %9 vagl fa[ Vj d_Z] ] cal] ca]
U] ca] ca] cHay ca] ca] caU] ca] cg
{ 988888888 BRBREEEE]" X' ~'
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- Aryl- bromldes -iodides, and -chlorldes are als suitable as replacemen

for triflate 6 in Scheme 2. The N, N- dialkylamines used in Scheme 2 are

either commercially available or are synthesized by literature procedures.

10 Literature preparations of many cyclic N, N- dialkylamines have been
detailed by Gadwood (WO 97/10223) and others are well known to those
skilled in the art.

P WV,

Scheme 2

TfO Pd° R2N
\©\/cozm RoNH ©\/602Me
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Another alternative to prepare aryl acetic esters 1 of the present
invention is shown in Scheme 3. Treatment of 8 with a mild base,

20 preferably potassium carbonate, and a primary or secondary amine or
thiolate, in a suitable solvent, preferably acetonitrile or N, N-
dimethylformamide, at a temperature between 25°C and 100°C provides
9. Compound 8 is commercially available. Compound 9 is converted to
11 or 12 by methods described by Gravestock (World Patent 97/14690).

25 This sequence is also known to those skilled in the art as the Willgerodt
reaction. Conversion of 11 to 12 can also be accomplished by various
methods known in the chemical literature including but not limited to

treatment with acid in hot alcohol.
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8 9
X2

Sulfur L Jﬁj\i For 11: KOH (aq)
morpholine X, N /\ or

|\/° For12: HCI, EtOH

10
X,
L
)
:©\)\ _ L =NRR' or SR
Xi OR X;=HorF
Xo=HorF
11: R"=H
12 R'=Et ] W', EtOH
5 Sulfoxides and sulfones 14 and 16 are prepared by treating

sulfides 13 and 15, respectively with an oxidizing agent such as m-
chloroperoxybenzoic acid or osmium tetroxide by methods known by
those skilled in the art and exemplified by Barbachyn [J. Med. Chem.,
1996, 39, 680-685].

10



@ @O% ()-&ALOYE ()- &) @OY%& () - &@ALOYE () - & pX<

@ALOYE () - & @OY%& () - &ELOYE () - & @LOY%& () - &@LOYR () - & SWI

@ALOY& () - &@LOYE () - & @.O0%& () - &@LOYE () - & @O0% () - && (Q yWp

@110% ()-1110% & ()-@O% ()-8 @O%: ()-&@0%: ()-8 _vUA@* 109MME () -
"1000MME ()-) | 109MM () - 95109 M () - 101010

ML10%: () - }] E) 109M'M&! () - 9109 ME! () - 910%ANK! ()-9 | 10%Ael4ry-2003

L1O9OVME () -

21098 V& () - SWLOYLOIBM VB () - 91098 V& () - IMyL 1O ME! () - 9109 ME! () - 9G 10N

ME () - 9014@XX@L0% 109 VE () - 9109 VE () - 9GLO9BMME () - 9109 ME () - 9GALpX<1

09409 M& () - 9q10%V M& () - 91094 M&! ()-9q§.ﬂ9&ﬂ!ﬁa§' ()- 91098 M& () - 9sW

109409 V&' () - 9109V M () - 9109V M () - 9109 V&' () - 9109V V&' () - 9<I hF;
109400 109 ()-! "10%& ()- 10%& ()-!'k 109%& () 109 M () - 9ql Yxk QO
n x

"109& ()-|[:"QO 10 )-© 10(%22& 1 1 9%
LL$10% & () - 910%2& ( %%B?z i % \& (0

0ozz& 0 - aR,orlo%i(& () 18 Q
89310°/<zz& O - Z 1S10%z& ()- Y, KL/@J@L @90, NMAR=2) 066 & () , 10% ZL&H()

,10%{ z{ & ()- ; EFI OPSXsWO

JrsxX@ S9310%z& ()-2S9310%z& ()-2S9310%z& ()-2S9310%z& ()-Zstuvwal 3
41090ME ()-L* 410%vM& ()-L* 91s109%WM& ()x LO74£10221022S9310%z& () - ZpX<I
410908 ()-L*sWII  4109WM& ()-L* 410908 ()-L*3 410%WM& ()-L*
A109WME! ()-L*3  A109ME ()-L*56xX@ 3 AL0YMME ()-L* 4109%ME ()-L*3

t10%z& ()- 10101 R ()-I "109%& () -! %&‘\(\
(%zz&
10%7z78& () - , 109&x{ \0
89310(%22& () - 289310(%22& () 3¥Ss9310 z& ()-2S9310%z& () - ZS9315%Z & ()G)—Z_XY\fg
41090 ()-L*3 4109 ()-L* 410%vVE ()Xd_ﬁ*PBorF410%\ﬂv& ()-L*
41090V’ () -L* 410%vVE' ()% L*367abcdeft\ @ 410%vVE{d] X3 *3  4109MV& ()-L*
41090 ()-L*3 410%4‘73@\&410%\4% () L*fwx{}~s 4100 "()-L*
(o)
Xq \ N’ X4

—NH N\—NH
)R r
15 o 16. n=1,2 ©
5
An alternative method of preparing compound 18 of the present
invention is shown in Scheme 5. Treatment of 17 with an appropriate
organostannane provides 18. This method is known by those skilled in
the art as the Stille cross-coupling reaction.
10
Scheme 5
RSnBuy
Pd°
DMF
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5 known in the chemical literature to provide 21, 22, 23, and 24,

respectively.
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The triazole-substituted compounds 27 and 28 are prepared by
cyclization of the azide 25 with acetylenes 26 (Scheme 7). This is a
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cyclization adducts 27 and 28 were separated using preparative HPLC or

by triturating with a suitable solvent such as ethyl acetate. Other suitable
10 solvents for trituration include but are not limited to methanol, ethanol,

diethyl ether, and acetone.

Scheme 7: 1,2,3-Triazoles
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The azidophenylisoxazolinone 25 is reduced to
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aminophenylisoxazolinone 29 via one of the many well known methods in
the chemical literature including but not limited to the treatment with

20 stannous chloride in a suitable solvent such as a 2:1 combination of ethyl
acetate and methanol . Treatment of aminophenylisoxazolinones 29 with
2,5-dimethoxytetrahydrofurans 30 in acetic acid provide pyrrole-

substituted isoxazolinones 31 (Scheme 8). Subsequent conversions of
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by refluxing in benzene with Lawesson's reagent. Other solvents such as
toluene and xylene are also suitable.

Scheme 9: Thioacetates
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It will be understood that where the substituent groups used in the

above reactions contain certain reaction-sensitive functional groups which
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It will be appreciated that certain products within the scope of
15 formula | may have substituent groups which can result in formation of
optical isomers. ltis intended that the present invention include within its
scope all such optical isomers as well as epimeric mixtures thereof, i.e. R-
or S- or racemic forms.

20 The compounds of the invention are useful because they possess
pharmacological activities in animals, including particularly mammals and
most particularly, humans. The novel isoxazolinone derivatives of
general formuia | , or pharmaceutically acceptable salts or prodrugs
thereof, are potent antibiotics active against gram-positive bacteria.

25 While they may be used, for example, as animal feed additives for
promotion of growth, as preservatives for food, as bactericides in
industrial applications, for example in waterbased paint and in the white
water of paper mills to inhibit the growth of harmful bacteria, and as
disinfectants for destroying or inhibiting the growth of harmful bacteria on

30 medical and dental equipment, they are especially useful in the treatment
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positive bacteria sensitive to the new derivatives.

The pharmaceutically active compounds of this invention may be
5 used alone or formulated as pharmaceutical compositions comprising, in

addition to the active isoxazolinone ingredient, a pharmaceutically
acceptable carrier or diluent. The compounds may be administered by a
variety of means, for example, orally, topically or parenterally (intravenous
or intramuscular injection). The pharmaceutical compositions may be in

10 solid form such as capsules, tablets, powders, etc. or in liquid form such
as solutions, suspensions or emulsions. Compositions for injection may
be prepared in unit dose form in ampules or in multidose containers and
may contain additives such as suspending, stabilizing and dispersing
agents. The compositions may be in ready-to-use form or in powder form

15 for reconstitution at the time of delivery with a suitable vehicle such as
sterile water.

Thus, according to another aspect of the invention, there is
provided a method of treating a bacterial infection which comprises
20 administering a therapeutically effective amount of the compound to a
host, particularly a mammalian host and most particularly a human
patient. The use of the compounds of the present invention as
pharmaceuticals and the use of the compounds of the invention in the
manufacture of a medicament for the treatment of bacterial infections are
25 also provided.

The dosage to be administered depends, to a large extent, on the
particular compound being used, the particular composition formulated,
the route of administration, the nature and condition of the host and the

30 particular situs and organism being treated. Selection of the particular
preferred dosage and route of application, then, is left to the discretion of
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16 provides compound 35.

Scheme 10: Pyrazoles
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MICs_ w;re_de_ter_rm;ed using a broth micro dilution assay in accordance

with that recommended by the National Committee for Clinical Laboratory
Standards (NCCLS). Mueller-Hinton medium was used except for

10  Streptococci which was tested in Todd Hewitt broth. The final bacterial
inoculate contained approximately 5 x 10° cfu/ml and the plates were
incubated at 35°C for 18 hours in ambient air (Streptococci in §% CO2).

The MIC was defined as the lowest drug concentration that prevented

visible growth.
15
Microorganism MIC value in ug/ml
S. pneumoniae A9585 < 8 !
E. faecalis A20688 <16 [
| S. aureus A15090, penicillinase positive <16
ILLUSTRATIVE EXAMPLES
20

The following examples illustrate the invention, but are not
intended as a limitation thereof. The abbreviations used in the examples
are conventional abbreviations well-known to those skilled in the art.
Some of the abbreviations used are as follows:

25



1090 M& ()-! s 109 M& ()- sS mLlO% M& ()- 10 10

10! sPf & S109& () - ZN_O_R_c_d_g_s_t _XX@L&F 1&F 1090 M& ()-! &F 1098 M& ()-! &F
1090 M& () -! & 1098 M& () - !t PX<1&&F 1090 M ()-1&F 1098 M& ()-! &F
1090 M& () -! &F 1098 M& () - '&F 10%\/r|v&() “““ XXB1&F 109 M ()-18&F
109 V& ()-! &F 1098 M& ()-! &F 1098V M ()-'&F 1090 M& ()-1> + XX@L&F
1098 ME! () -1 &F 1090 ME! () -! &F 1098/ ME: () - ! 21 February 2003

1090 M& ()-1+ . 56 = > 2°B t\<1& 10%v (')-I&F 1090V V& () - ! &F
1000V NB' () -1 &F 100 M () -1 &F 109t ME ()-1 B F G J° U V' \ " k' SW1&F
1098 V& () - ! &F 10%\/HV&()-I(&F 1090 V& () -! &F 1098 M& () -! &F

1098V V& ()-!k‘l “““ XX@L&F 109 M&' () T &F RO M ()-! &F 109k M&' () - ! &F
1090 M& ()-1° """ PX<1&F 10%\41%(&()-|&E 10%%)()«% 1090 V& () - ! &F
109k V&' () -! & 109 M&' () - ! / a2a8a9akK3 F109R& ()- Y. FLOWRE () -

& f109R& () -&F 10%vr M&' () -! ( & mmol = mmole(s)
10%vt M&! () - ! 9a<aJaKaaaaat\ <1' Y. F109R& () -F Y. F109R& () - Y. F10%R& ()-F Y. F10
UR& ()- Y. FLOYRE () - aaaaaaaasWA' Y. F1O9%RE () - IRMEShome: ()- F(" Y. FLOWRS: () -

. F10%R& () - F ¥. FLO9RE () - aaaaagag X@LF Y=F10%Rfukd(s )Y F10UR& ()-F' . FlO%?&'
() Y. F109R& ) Faaaaaaaaa| [: & 10%&x&& ()- & SS10%&x&& ()- &L10%EX&& () -
Y10%&x&& () - LORLORLOR' Y. F10%R& 1t) - aaaabc Fc{ zgfopm temperature

THF = tetrahydrofuran
L = liter(s)
mL = milliliter(s)
10 Et20 = diethyl ether
EtOAc = ethyl acetate
MeOH = methanol
DMF = dimethylformamide
15 In the following examples, all temperatures are given in degrees

Centigrade. Melting points were determined on an electrothermal
apparatus and are not corrected. Proton and carbon-13 nuclear magnetic
resonance (1H and 13C NMR) spectra were recorded on a Bruker AM-300
or a Varian Gemini 300 spectrometer. All spectra were determined in

20 CDCI3, DMSO-dg, CD30D, or D20 unless otherwise indicated. Chemical
shifts are reported in & units relative to tetramethylsilane (TMS) or a
reference solvent peak and interproton coupling constants are reported in
Hertz (Hz). Splitting patterns are designated as follows: s, singlet; d,
doublet; t, triplet; q, quartet; m, multiplet; br, broad peak; dd, doublet of

25 doublets; dt, doublet of triplets; and app d, apparent doublet, etc. Infrared
spectra were determined on a Perkin-Elmer 1800 FT-IR spectrometer
from 4000 cm-1 to 400 cm-1, calibrated to 1601 .cm-1 absorption of a
polystyrene film, and are reported in reciprocal centimeters (cm-1). Mass
spectra were recorded on a Kratos MS-50 or a Finnegan 4500 instrument

30 utilizing direct chemical ionizétion (DCH, isobutene), fast atom
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15 EXAMPLE 1

N-][4-(4-methylthiophenyl)-5-0x0-2-isoxazolinyljmethyllacetamide

0

/S‘Q—{K?

"~

o
20
A. Ethyl 4-methylthiophenylacetate
To a solution of 4-methylthiophenylacetic acid (1.0 g, 5.48 mmol) in
55 mL of ethanol was slowly added a catalytic amount of concentrated
sulfuric acid. The mixture was stirred at room temperature overnight and
25 then concentrated at reduced pressure. The residue was partitioned
between methylene chloride and sodium bicarbonate. The organic layer
was washed with brine, dried with magnesium sulfate, filtered, and
concentrated to yield 1.1 g of a colorless oil (96%). TH NMR (300MHz,
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1.25 (t, J=6 Hz, 3 H).

B. Ethyl 4-methylthio-o-formyl-phenylacetate
5 A suspension of NaH (0.84 g, 20.8 mmol) was added at room

temperature to a solution of ethyl 4-methylthiophenylacetate (1.1 g, 5.2
mmol) in ethyl formate (20 mL). The mixture was stirred at room
temperature for 1 hour and then cold 0.5 N HCI (20 mL) was added
slowly. The crude reaction was then extracted with ether, and the organic

10 layer was washed with sodium bicarbonate, brine, dried over magnesium
sulfate, filtered, and concentrated to yield 1.2 g of ethyl 4-methylthio-o-
formyl-phenylacetate as a colorless oil, which was used in the next step
without purification.

15 C. 4-(4-methylthio)-phenylisoxazolin-5-one
To a solution of ethyl 4-methylthio-a-formyl-phenylacetate in 20 mL
of methanol and 1 mL of water was added hydroxylamine hydrochloride
(0.54 g, 7.8 mmol). The mixture was heated to reflux for 1 hour. The
solvent was evaporated and the residue was triturated with water to afford
20 a precipitate, which was then further triturated with ether to yield 0.48 g
(two steps, 44%) of a pale yellow solid. 1H NMR (300MHz, MeOH-dg) &
8.74 (s, 1 H), 7.66 (d, J=8 Hz, 2 H), 7.25 (d, J=8 Hz, 2 H), 2.46 (s, 3 H).

D. N-[[4-(4-methylthiophenyl)-5-0x0-2-isoxazolinyllmethyl]lacetamide
25 To a solution of 4-(4-methylthio)-phenylisoxazolin-5-one (0.2 g,

0.97 mmol) in 10 mL of methylene chloride was added potassium

carbonate (0.67 g, 4.85 mmol) and N-(hydroxymethyl) acetamide acetate

(0.64 g, 4.85 mmol). The mixture was stirred at room temperature for 18

hours. [t was then poured into 10 mL of 1N HCI and extracted three times
30 with chloroform. The organic layer was then washed with sodium
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15 To N-{[4-(3-fluoro-4-morpholin-4-ylpheny!)-5-oxo-2-hydroisoxazol-

2-yllmethyl}acetamide (200 mg, 0.60 mmol) in 50 mL methanol was
added magnesium monoperoxyphthalate (300 mg, 0.60 mmol). After 2
hours at ambient temperature the white precipitate was filtered and the
filtrate was concentrated. The remaining residue was pushed through a

20 plug of basic alumina with dichloromethane. The eluant was
concentrated and recrystallized from dichioromethane / hexanes to afford
162 mg (44%) of the title compound as a brown solid. 1H NMR (DMSO-
dg; 300 MH2z) § 9.19 (s, 1H), 9.02 (t, J = 6.1 Hz, 1H), 8.62-8.55 (m, 2H),
7.82-7.75 (m, 2H), 5.09 (d, J = 6.0 Hz, 2H), 4.44 (app t, /= 11.1 Hz, 2H),

25 408(appt, J=9.6 Hz, 2H), 3.78 (app d, J = 11.1 Hz, 2H), 2.89 (app d, J
=10.5 Hz, 2H), 1.86 (s, 3H); ES! (M+H)*=352.
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organic layer was washed with brine, dried over magnesium sulfate,

15 filtered and concentrated. The residue was triturated with ether providing
800 mg (79%) of the title compound as a colorless solid. 1H NMR
(DMSO-dg; 300 MHz) 6 9.11 (s, 1H), 8.96 (t, J =6.1 Hz, 1H), 7.96 (d, J =
6.6 Hz, 2H), 7.67 (d, J = 6.6 Hz, 2H), 5.03 (d, J =6.1 Hz, 2H), 2.73 (s,
3H), 1.84 (s, 3H); ESI (M+H)*=295.

20

EXAMPLE 4

N-{{4-[4-{(methylsulfonyl)phenyl]-5-0x0-2-hydroisoxazol-2-

yl}methyl)acetamide

25
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To N-{[4-(4-methylthiophenyl)-5-0x0-2-hydroisoxazol-2-

yljmethyi}acetamide (200 mg, 0.72 mmol) in 20 mL chioroform at 0°C was

5 added m-CPBA (450 mg, 1.44 mmol) in 5 mL chioroform. After 30
minutes saturated sodium bicarbonate was added and the reaction
mixture was extracted with chloroform. The organic layer was washed
with brine, dried over magnesium sulfate, filtered, and concentrated. The
residue was precipitated from acetone / 1:1 hexanes : ether providing 112

10  mg (50%) of the title compound as a coloriess solid. 1H NMR (DMSO-dg;

300 MHz) & 8.24 (s, 1H), 9.01 (t, J = 6.1 Hz, 1H), 8.02 (d, J = 8.6 Hz, 2H),
7.91(d, J=8.6 Hz, 2H), 5.11 (d, J = 6.2 Hz, 2H), 3.20 (s, 3H), 1.86 (s,
3H); ESI (M+H) *=311.

15 EXAMPLE §

N-({4-[4-(1,1-dioxo(1,4-thiazaperhydroin-4-yl))-3-fluorophenyl]-5-o0xo-
2-hydroisoxazol-2-yl}methyl)acetamide

O,
2

s()N S

0 o)
Qﬁ 0504 D\&
F 0 F 0
L4 W NMO L% w

~N ~—N

r r

20 o) %




109990& () - 109999& ()-  109099& () - 109999& () - 236CDGUVXX@0 !

109090& ()-  109090& () - 109090& ()-  109090& ()- VYabcxoMr4!
S109%& ()-1H -10%& ()-!( -10%mm& ()-  10999%& ()- 109090& () -
109090& ()-1JayXK>1101010 & -109& ()-! -1098B& ()-! -109%& ()-!
-109& ()-  -1098& ()-KK31> 109& ()-: 109%&' ()-:> 109%& ()-: 109%& ()-:

D10%&' () - #$9%4 *<pP01 10%& ()-: 109& ()-: 109 ()-: 10% @1-Februabg2003 :
0 -

To N{[4-(3-fluoro-4-(1,4-thiazaperhydroin-4-yl)phenyl)-5-oxo-2-
hydroisoxazol-2-yljmethyi}acetamide (100 mg, 0.29 mmol) in 2 mL water
and 8 mL acetone was added N-methylmorpholine N-oxide (98 mg, 0.85
mmol) foliowed by osmium tetroxide (2.5 wt% in isopropanol; 7 ul; 0.07
5 mmol). After 18 hours at ambient temperature saturated sodium bisulfite

was added and the reaction mixture was extracted with 4:1
chloroform:methanol. The organic layer was concentrated providing 85
mg (77%) of the title compound as a colorless solid. 1H NMR (DMSO-dg;
300 MHz) & 8.95 (s, 1H), 8.92 (t, J =6.2 Hz, 1H), 7.62-7.51 (m, 2H), 7.17

10 (appt, J=9.2 Hz, 1H), 4.99 (d, J = 6.2 Hz, 2H), 3.52-3.48 (m, 4H), 3.27-
3.23 (m, 4H), 1.82 (s, 3H); ESI (M+H) *=384.

EXAMPLE 6

16  4-(3-Fluoro-4-morpholin-4-yiphenyl)-2-{[(thioxoethyl)amino]methyl}-
2-hydroisoxazol-5-one

O/\ o’\
‘\/ N 0 Lawesson's ‘\/ N o)
. o Reagent FD\&O
| ¥ H benzene | + H
Y Y

20
A mixture of N-{[4-3-fluoro-4-morpholinylphenyl-5-oxo-2-
isoxazolinylJmethyl}acetamide (0.25 g, 0.75 mmol) and Lawesson's
reagent (0.4 g, 1.0 mmol) in 10 mL of benzene was heated at reflux for 3
hours. The mixture was then concentrated under reduced pressure. The
25 residue was purified using silica gel chromatography eluting with
methylene chloride and ethyl acetate to give a colorless solid (80 mg,
30%): TH NMR (300 MHz, CDCl3) 8 8.61 (brs, 1 H), 8.49 (s, 1 H), 7.50
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5 EXAMPLE 7

N-{[4-(4-acetylphenyl)-5-0x0-2-hydroisoxazol-2-ylmethyl}acetamide

o
)\\O\{:p ﬁY
N
0

10
To N-{[4-phenyl-5-ox0-2-hydroisoxazol-2-yljmethyl}acetamide (3.0

g, 12.9 mmol) and aluminum (lll) chloride (13.8 g, 103.4 mmol) in 150 mL
1, 2-dichloroethane was added acetyl chioride (7.3 mL, 103.4 mmol)
dropwise over 10 minutes. The resultant red mixture was heated to 80°C

15  for 3.5 hours, cooled to ambient temperature, and poured over 10
minutes into a rapidly stirring mixture of 20% methanol/chloroform and 1N
hydrochloric acid which was immersed in an ice bath. The mixture was
poured into a separatory funnel, and the layers were separated. The
aqueous layer was extracted twice with 20% methanol/chloroform, and

20 the combined organics were then washed successively with 1N sodium
hydroxide, saturated sodium bicarbonate, and brine. The organic layer
was then dried over magnesium sulfate, filtered, and concentrated to an
amorphous yellow solid which was dissolved in 20% methanol/chloroform.
Ether was added and the mixture was stored at 0°C for 18 hours. The

25 resultant precipitate was filtered to provide 2.48 g (70%) of the title
compound as a pale pink solid. TH NMR (DMSO-dg; 300MHz) & 9.18 (s,
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N-{{4-[4-((hydroxyimino)ethyl)phenyl}-5-0xo0-2-hydroisoxazol-2-
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A mixture of N~{[4-(4-acetylphenyl)-5-oxo-2-hydroisoxazol-2-

yilmethyl}acetamide (2.0 g, 7.3 mmol) and 50% aqueous hydroxylamine
(1.0 mL, 14.6 mmol) was heated to reflux for 1.5 hours, concentrated to
near dryness and redissolved in 20% methanol/chloroform. Hexanes

15  were added until the solution became cloudy and the mixture was stored
at 0°C for 3 hours. The precipitate was filtered providing 1.42 g (67%) of
the title compound as a pale yellow solid. 1TH NMR (DMSO-dg; 300MHz) &
11.21 (s, 1H), .01 (s, 1H), 8.96 (t, J=6.2 Hz, 1H),7.78 (d, J = 8.6 Hz,
2H), 7.66 (d, J = 8.6 Hz, 2H), 5.04 (d, J = 6.2 Hz, 2H), 2.19 (s, 3H), 1.84

20 (s, 3H); ESI (M+H)*=290.

EXAMPLE 9

N-{[4-(4-(2-furyl)phenyl)-5-0x0-2-hydroisoxazol-2-
25 yllmethyllacetamide
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Nitrogen was bubbled through a mixture of N-{[4-(4-iodophenyl)-5-
oxo-2-hydroisoxazol-2-yljmethyl}acetamide (300 mg, 0.84 mmol), 2-

5 tributylstannylfuran (0.26 mL, 0.84 mmol),
tris(dibenzylideneacetone)dipalladium(0) (77 mg, 0.08 mmol),
triphenylarsine (51 mg, 0.17 mmol), and lithium chioride (106 mg, 2.51
mmol) in 5 mL DMF. The reaction mixture was capped and allowed to stir
at ambient temperature for 8 hours, at which time it was diluted with 20%

10 methanol/chloroform, filtered thru celite and concentrated. The residue
was suspended in chloroform, loaded onto a Biotage flash 40i
chromatography module (12M) thru a frit, and eluted with 50%
hexane/ethyl acetate providing a solid which was triturated with
chloroform/ether to provide 132 mg (53%) of the title compound as a

15  colorless solid. TH NMR (DMSO-dg; 300MHz) & 9.00 (s, 1H), 8.94 (t, J =
6.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 2H), 7.74-7.70 (m, 2H), 6.95 (d, /= 3.2
Hz, 1H), 6.60-6.59 (m, 1H), 5.04 (d, J = 6.1 Hz, 2H), 1.85 (s, 3H); ESI
(M+H)*=299.

20 EXAMPLE 10

N-{[5-0x0-4-(4-(2-thienyl)phenyl)-2-hydroisoxazol-2-
yllmethyl}acetamide

25
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Nitrogen was bubbied through a mixture of N-{[4-(4-iodophenyl)-5-
oxo-2-hydroisoxazol-2-yljmethyl}acetamide (300 mg, 0.84 mmol), 2-

5 tributylstannylthiophene (0.27 mL, 0.84 mmol),
tris(dibenzylideneacetone)dipalladium(0) (77 mg, 0.08 mmol),
triphenylarsine (51 mg, 0.17 mmol), and lithium chloride (106 mg, 2.51
mmol) in 5 mL DMF. The reaction mixture was capped and allowed to stir
at ambient temperature for 8 hours, at which time it was diluted with 20%

10  methanol/chloroform, filtered thru celite and concentrated. The residue
was suspended in chioroform, loaded onto a Biotage flash 40i ‘
chromatography module (12M) thru a frit, and eluted with 15%
acetone/chloroform providing a solid which was triturated with
chioroform/ether to provide 165 mg (63%) of the title compound as a

156  colorless solid. TH NMR (DMSO-dg; 300MHz) § 9.00 (s, 1H), 8.95 (t, J =
6.0 Hz, 1H), 7.81 (d, J=7.3 Hz, 2H), 7.68 (d, J = 7.4 Hz, 2H), 7.54-7.52
(m, 2H), 7.15-7.11 (m, 1H), 5.04 (d, J = 6.1 Hz, 2H), 1.85 (s, 3H); ES!I
(M+H)*=315.

20 EXAMPLE 11

N-{[4-(4-(2H,3H-1,4-dioxin-5-yl)phenyl)-5-0x0-2-hydroisoxazol-2-
ylimethyl}acetamide
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Nitrogen was bubbled through a mixture of N-{[4~(4-iodophenyl)-5-
oxo-2-hydroisoxazol-2-yljmethyl}acetamide (300 mg, 0.84 mmol), 2-

5 (tributylstannyl)-5,6-dihydro-[1,4]-dioxin (346 mg, 0.92 mmol),
tris(dibenzylideneacetone)dipalladium(0) (77 mg, 0.08 mmol),
triphenylarsine (51 mg, 0.17 mmol), and lithium chioride (106 mg, 2.51
mmol) in 5 mL DMF. The reaction mixture was capped and allowed to stir
at ambient temperature for 16 hours, at which time it was diluted with

10  20% methanol/chloroform, 10% aqueous potassium fluoride was added
and the mixture was allowed to rapidly stir for 1 hours. The reaction
mixture was filtered thru celite and concentrated. The resultant black oil
was dissolved in 20% methanol/chloroform, adsorbed onto silica gel and
loaded into a Biotage flash 40i chromatography module SiM.

16 Chromatography was performed using a 12M silica gel cartridge eluting
with 20% acetone/chloroform providing an amber oil which was triturated
with ether, yielding 115 mg (44%) of the title compound as a tan solid. 1H
NMR (DMSO-dg; 300MHz) 5 8.93-8.88 (m, 2H), 7.70 (d, J = 8.5 Hz, 2H),

7.41 (d, J = 8.4 Hz, 2H), 6.96 (s, 1H), 5.01 (d, J = 6.2 Hz, 2H), 4.22-4.19
20  (m, 2H), 4.10-4.07 (m, 2H), 1.85 (s, 3H); ESI (M+H)*=317.

EXAMPLE 12

N-{[5-0x0-4-(4-pyrazin-2-yiphenyl)-2-hydroisoxazol-2-
25 yllmethyl}acetamide




1098 ()-8& 109&' ()- +,-.3>0vW4&) 10 & ml0O%M () S109M M&' () -
881090 M& ()- 101010 & 1G 10% ()- & ,1G 10% & () - gth<4&) 10
2109V V&' () - @O% M&' () - @O% M&' () - @10%M ()- /Ml\/&() @j km-sW'48)
10 1098V M&' () - @O%M V&' () - @ 0%V M&' () - @09 N&()-@O%\/II\/&() @X@& 10
1098 M&' () - @O%M M&' () - @09 M&' () - @O0%M M& ()- @/ 0pX<4&) 10

() -

%%%

1090 M8 () - @09 M&' () - @ 0% M& () - @ O%YM_ @L0%VI V&' 2X1) Feioans2008 W 4 &)
10 109 MB' () - @09 M8 () - @098 M&' () - @LOYBI MR () @ovm M& () - @w{xX@& 10
109M M& () - @09 M o0 M& () - @LOYM M&' () - @67pX<4&) 10

ME!

()-@o ()-
109M M&' () - @09V M&' () - @0%M M&' () - @O%MN&() @.0%V M&' () - @opgsX74&) 10
&GLOYK&' () - 109 V&' () - 1 ) - I VB () - @OYM M& ()-@)|[:-410 37
109 ()- 0glO%S& ()- 0gl0%& ()- ¢ Qyl (le%& ()-

(y109%&' ()-)*+<Ayb@10 !0 Y 10%& ( & () - Y 1098& ()- " 3109& ()-
nmMl0v%& ()-1010i G@&10 !!110%& ()- !l 10%& %ﬁ() | (11 10%& () -

280
é
%

| 109&' ()- ORO411T10%& ()- |10%& ()- |!1 109%R~q)- /&() |11 10%& () -
$UR()tR 411 11110% ()- 110%&' ()- |11 109%& ()- |10%& - 1), 78;
MNQ Q44111 109& ()- 111109 ()- '1109%& ()-

Nitrogen was bubbled through a mixture of N-{[4-(4-iodophenyl)-5-
oxo-2-hydroisoxazol-2-yljmethyl}acetamide (300 mg, 0.84 mmol), 2-

5 (tributylstannyl)pyrazine (340 mg, 0.92 mmol),
tris(dibenzylideneacetone)dipalladium(0) (77 mg, 0.08 mmol),
triphenylarsine (51 mg, 0.17 mmol), and lithium chloride (106 mg, 2.51
mmol) in § mL DMF. The reaction mixture was capped and allowed to stir
at ambient temperature for 16 hours, at which time it was diluted with

10 20% methanol/chloroform, 10% aqueous potassium fluoride was added
and the mixture was allowed to rapidly stir for 1 hour. The reaction
mixture was filtered thru celite and concentrated. The resultant black oil
was dissolved in 20% methanol/chloroform, adsorbed onto silica gel and
ioaded into a Biotage flash 40i chromatography module SIM.

15 Chromatography was performed using a 12M silica gel cartridge eluting
with 25% acetone/chloroform providing an amber il which was triturated
with ether, yielding 52 mg (44%) of the titie compound as a colorless
solid. TH NMR (DMSO-dg; 300MHz) 5 9.28 (d, J = 1.4 Hz, 1H), 9.11 (s,
1H), 8.97 (t, J=6.1 Hz, 2H), 8.71 (app t,J=1.9 Hz, 1H), 8.59(d, /=25

20 Hz, 1H), 8.17 (d, J=8.5Hz, 2H), 7.94 (d, J = 8.5 Hz, 2H), 5.07 (d, /=6.2
Hz, 2H), 1.86 (s, 3H); ESI (M+H)*=311.
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10cc N-{[5-0x0-4-(4-{4-[2-(1,1,2,2-tetramethyl-1-
silapropoxy)acetyl}piperazinyl}phenyl)-2-hydroisoxazol-2-
5 yllmethyl}acetamide
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To N-{[5-oxo-4-(piperazinylphenyl)-2-hydroisoxazol-2-yljmethyl}

10 acetamide trifluoroacetate sait (0.43 g, 1.0 mmol) in 2 mL of
dimethylformamide and 10 mL dichloromethane was added triethylamine
(0.7 mL, 0.5 mmol) followed by (t-butyldimethylsilyloxy)acetyl chioride (1.0
g, 4.8 mmol). The resultant mixture was allowed to stir at ambient
temperature for 1.5 hours before being partitioned between

16 dichloromethane and water. The organic layer was washed with
saturated sodium bicarbonate, brine, dried over magnesium sulfate,
filtered and concentrated. The residue was triturated with ether to provide
0.24 g (49%) of the title compound. TH NMR (methanol-d,; 300 MHz) &
8.49 (s, 1H), 7.66 (d, J = 8.8 Hz, 2H), 7.00 (d, J = 8.8 Hz, 2H), 56.07 (s,

20 2H), 4.42 (s, 2H), 3.73 (t, J = 4.9 Hz, 4H), 3.24 (1, J=4.9 Hz, 4H), 1.94 (s,
3H), 0.95 (s, 9H); ESI (M+H)* = 489.

EXAMPLE 14

25 N-[(4{4-[4-(2-hydroxyacetyl)piperazinyl]phenyl}-5-o0x0-2-
hydroisoxazol-2-yl)methyllacetamide
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yllmethyl}acetamide (0.3 g, 0.6 mmol) in 4mL dichloromethane was

added 4 mL trifluoroacetic acid. After 1 hour, the reaction was
concentrated, the residue was partitioned between dichloromethane and
saturated sodium bicarbonate solution. The organic layer was washed
with brine, dried over magnesium sulfate, filtered and concentrated. The

10 residue was triturated with ether to provide 92 mg '(40%) of the title
compound. TH NMR (DMSO-dg; 300 MHz) 5 8.87 (t, J = 6.2 Hz, 1H), 8.74
(s, 1H), 7.63 (d, J = 8.7 Hz, 2H), 6.97 (d, /= 8.9 Hz, 2H), 495 (d, /=6.2
Hz, 2H), 4.64 (t, J = 5.6 Hz, 1H), 4.13 (d, J = 5.6 Hz, 2H), 3.60 (br s, 2H),
3.48 (br s, 2H), 3.17 (br s, 4H), 1.83 (s, 3H); ESI (M+H)*=375.

15
EXAMPLE 15
N-{[4-(4-azidophenyl)-5-0x0-2-hydroisoxazol-2-yljmethyl}acetamide)
(o}
O
N N
~~ \n/
o]

20

Prepared from ethyl 4-azidophenylacetate according to the general
route outlined in Scheme 1. The starting material was prepared as
follows:
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10  mol) was slowly added over a period of 0.5 hours. The mixture was

stirred for another 2 hours at 0°C and then quenched with ice water and
the product was extracted with EtOAc. The organic phase was washed
with water, dried over magnesium sulfate, fiitered, concentrated to yield
26.5 g (90%) of the title compound as a white solid. TH NMR (300 MHz,

15 DMSO-dg)87.31(d, J=8Hz,2H),7.07(d, J=7Hz,2H),4.07(q, J=7
Hz, 2 H), 3.66 (s, 2 H), 1.17 (t, J=7 Hz, 3 H).

EXAMPLE 16

20 N-[(4-{4-[4-(hydroxymethyl)(1,2,3-triazolyl)lphenyl}-5-0x0-2-
hydroisoxazol-2-yl)methyllacetamide

25 A mixture of N-{{4-(4-azidophenyl)-5-oxo-2-hydroisoxazol-2-
ylimethyl}acetamide (80 mg, 0.29 mmol) and propargy! alcohol (0.1 mL,
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A mixture of N-{[4-(4-azidophenyl)-5-ox0-2-hydroisoxazol-2-

yllmethyl}acetamide (80 mg, 0.29 mmol) and methyl propionate (0.05 mL,

20 0.58 mmol) in 3 mL DMF was heated at 50°C for 24 hours. The reaction
mixture was then concentrated in vacuo and triturated with EtOAc to yield
25 mg (24%) of the title compound as a yellow solid. (An alternate
procedure which is more reliable invoives conducting the reaction at room
temperature for 10 days and then isolating as above.) TH NMR (300 MHz,

25 DMSO-dg) 89.52 (s, 1 H), 9.15, (s, 1 H), 8.96, (t, J=6 Hz, 1 H), 8.02 (s, 4
H), 5.08 (d, J =6 Hz, 2 H), 3.90 (s, 3 H), 1.87 (s, 3 H).
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10% D& ()-:" ? 1EYOR& yield 60LAYRA40Y5) o (el cdpdithing ds)a yeliow solid. 1H
NMR (300 MHz, DMSO-dg) & 9.47 (s, 1 H), 9.35, (s, 1 H), 8.98, (t, J=6

Hz, 1 H), 8.02 (s, 4 H), 5.08 (d, J =6 Hz, 2 H), 3.32 (s, 3 H), 1.85 (s, 3
15 H).

EXAMPLE 19

N-({4-[4-(4-cyano(1,2,3-triazolyl))phenyl}-5-0x0-2-hydroisoxazol-2-
20 ylimethyl)acetamide
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A mixture of N-{[4-(4-azidophenyl)-5-ox0-2-hydroisoxazol-2-
25 yllmethyl}acetamide (500 mg, 1.83 mmol) and 0.8 mL of cyanoacetylene



10% & ()- f&I0% & ()- 10% & ()- ~s10% & ()-10y10y/ #-|[: A410y  T10%& ()-m

10% & ()- ,10% & ()- sS10% & ()- 9ml0% & () -

LL10% & ()--37Eoqr|[>14110/ &10% & ()- ,'10% & ()-@ f&10% & ()-

FI Z10% & ()-m 010% & ()- @  T10%& ()-nrstbA4110/ ,f10%& ()-F s310%& ()-
10%' ()- g 10%g9& ()- S10%' () - nTLO/ 10/g|[ A4110/ ysO 10% ()- . 109k ()- S

(10%& ()- L310%&' ()-' ,L310%,& ()-' "L310%WI!1"& ()-' ehj Qmﬁﬁk]l’ﬂlaﬂll 2003 y

MLO0%& ()-1010(10°F 10% ()- @ 100%& ()- -6 ()-

S3s10%&' ()-JLORU|[:j]<110/ s6109%& ()-- 9" 10%&' ()- 109%& ()- 10%& ()-

1098 ()- Ss10%& ()-Wnw {Z9j]<110 J ,/10%7& ()- Ss*109%& ()- fL' 10%& ()-!wWF

1096 Qd0s () -3 - Ffpnbﬁ&ﬁd(a)ec&rcbngLﬁPMh(ahashl S.; Takizagd, TnKovigkd,)S.; le%& ()-

10 10 10r %t 0 . :
105/2: ?I) r9|ur ulo%fQHﬁLka O%M/%B%% I ?éll 65&"{')°§LDM LTglsl
0%.0%! ()- nYA0Y%gead Neatdd HEIPLHS: 43 hod@l r{édollﬁ%)]tﬂa((grédpltatéd)?&ld( ) - vl

mMO%& ()- L10%& ()- 101010 110%& ()- Ls6 10% %Sfr vual
h109%hh& () - @O(VeBNa(s)collestgd%&fﬂtyatloslanﬂjmf@ﬂ-w DWE: to yields373 owar(6BYs) aff [ - vu41

IO (). Bt e il vl iy g B8O S0
toveet: (1~ Loro Sk SRR BETRR 1 RIS A ppppgreces O

1098B&E ()- L10YRERM, ()= 9 His20HRR&B (d)J KB Hz,A4H)) 1LB5LEIRBRE () -

0A0YEB&S ()- $: 10%8B&& ()- " 10%8B&& ()- mLOYEB&&' ()- Y10%&B&& ()-9:;
<RZvU410 , 3 g109%& ()- " 3109%& ()- 10&B&10&B&1L0O&B& XY4- 109%&B&& () - ,

1- 1098B&& ()- - MLOYEB&E ()-Za' q| [: vUAEXARPLEYE ()- @ 10%& ()- s 910% ()-
S109& () - 0 —

N-{[4-(4-aminophenyl)-5-0x0-2-hydroisoxazol-2-yllmethyl}acetamide
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15 To a mixture of N-{[4-(4-azidophenyl)-5-oxo-2-hydroisoxazol-2-
ylimethyl}acetamide (3 g, 10.98 mmol) in 40 mL EtOAc and 20 mL MeOH
was added SnClye2H,0 (12.5 g, 54.9 mmol). After all of the solid was
dissolved, the reaction mixture was concentrated in vacuo and
neutralized with saturated aqueous sodium bicarbonate. The mixture was

20 concentrated in vacuo again and the residue was dissolved in a mixture
of 4:1 CHCl3/MeOH. The resulting solution was filtered throuth celite, and
the insoluble material was discarded. The filtrate was then concentrated
in vacuo to yield 3 g (100%) of the title compound as a yellow solid. 1H
NMR (300 MHz, DMSO-dg) & 8.83, (t, J =6 Hz, 1 H), 8.55, (s, 1 H), 7.43

25 (d,J=9Hz, 2H),6.56(d,J=9Hz 2H), 521, (broads,2H),491(d,J=
6 Hz, 2 H), 1.82 (s, 3 H).
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yllmethyl}acetamide (200 mg, 0.81 mmol) in 3 mL of acetic acid was

10 added 2,5-dimethoxy-3-tetrahydrofurancarboaldehyde (184 mg, 1.27

mmol). This mixture was refluxed for 0.5 hours, and then concentrated in

&() 10%&()
1Go&:

vacuo to give the crude product. Purification by silica gel chromatography
(eluting with EtOAc, then 8% MeOH in EtOAc) gave 240 mg (91%) of the
title compound as a yellow solid. TH NMR (300 MHz, DMSO-dg) & 9.79 (s,

15 1H), 9.08, (s, 1H), 9.00, (t, J=6 Hz, 1 H), 8.29, (m, 1H),7.93(d,J=9
Hz,2H),7.74 (d, J=98 Hz, 2 H), 7.58, (m, 1 H), 6.71 (m, 1 H), 5.06 (d, J =
6 Hz, 2 H), 1.86 (s, 3 H).

EXAMPLE 22

20
N-{[5-0x0-4-(4-pyrrolylphenyl)-2-hydroisoxazol-2-

yllmethyl}acetamide
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EXAMPLE 23

N-[(4-{4-[3-{(hydroxyimino)methyl)pyrrolyllphenyl}-5-0x0-2-
hydroisoxazol-2-yl)methyllacetamide
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A mixture of N-({4-[4-(3-formylpyrrolyl)phenyi}-5-oxo-2-
hydroisoxazol-2-ylimethyl)acetamide (100 mg, 0.30 mmol) and 50%

20 aqueous NH;0H (40 mg, 0.60 mmol) in 3 mL of MeOH was heated at
reflux for 2 hours. The reaction mixture was then concentrated in vacuo
and the residue was triturated with ether to yield 96 mg (94%) of the title
compound as a yellow solid. 1TH NMR (300 MHz, DMSO-dg) 5 10.6 (s, 1
H), 9.02, (s, 1 H), 8.95, (t, /=6 Hz, 1 H), 8.00, (s, 1 H), 7.87 (d, J =9 Hz,

25 2H),7.66, (s, 1H),7.63(d, J=9Hz, 2 H), 7.45, (m, 1 H), 6.50 (m, 1 H),
5.04 (d, J=6 Hz, 2 H), 1.85 (s, 3 H).
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g, 22.0 mmol) followed by potassium carbonate (3.0 g, 22.0 mmol). After
5 hours the reaction mixture was poured into ice water. After 18 hours
the precipitate was filtered and dried in vacuo to provide 1.4 g (77%) of
the title compound. 1H NMR (methanol-d,; 300 MHz) § 8.48 (s, 1H), 7.66

15 (d, J=8.8 Hz, 2H), 7.01 (d, J = 8.8 Hz, 2H), 5.07 (s, 2H), 3.58 (t, J = 4.8
Hz, 4H), 3.17 (t, J = 5.2 Hz, 4H), 1.94 (s, 3H), 1.50 (s, 9H); ESI (M+H)* =
417.

The starting materials were prepared as follows:
20
Methyl 2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl}phenyl) acetate
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15  Ethyl 2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl})phenyl)-3-oxopropanoate
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To methyl 2-(4-{4-[(t-butyl)oxycarbonyljpiperazinyl}phenyl) acetate
20 (0.67 g, 2.0 mmol) in 8 mL ethyl formate was added sodium hydride (60%
dispersion in mineral oil) (0.32 g, 8.0 mmol) portionwise. After 1.5 hours,

the reaction mixture was poured into saturated sodium bicarbonate, and
extracted three times with ether. The combined organic layers were
washed with brine, dried over magnesium sulfate, filtered and

25 concentrated. The crude product was used directly in the next step
without further purification.

t-Butyl 4-[4-(5-oxo-2-hydroisoxazol-4-yl)phenyl)piperazinecarboxylate
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To ethyl 2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl})phenyl)-3-

5 oxopropanoate (7.8 g, 20.7 mmol) in 140 mL methanol and 40 mL water
was added hydroxylamine (50% in water, 3.0 mL, 49.0 mmol). The
reaction mixture was heated to reflux for 3 hours, cooled and
concentrated. The residue was triturated with water and the precipitate
was filtered, dried and washed with ether to provide 4.3 g of the title

10 compound. The aqueous solution was lyophilized providing an additional
1.5 g of the title compound. TH NMR (methanol-d4; 300 MHz) & 8.35 (s,
1H), 7.58 (br d, J =, 2H), 6.96 (d, J = 8.2 Hz, 2H), 3.58 (t, J = 4.6 Hz, 4H),
3.10 (br s, 4H), 1.50 (s, 9H), ESI (M+H)* = 345.

15 EXAMPLE 25

N-{[5-oxo-4-(piperazinylphenyl)-2-hydroisoxazol-2-ylimethyl}

acetamide trifluoroacetate salit

BocN/\\

LN i e LN i
(o — 0
N N

\—NH

=

20 o °

To t-butyl 4-(4-{2-[(acetylamino)methyl]-5-ox0-2-hydroisoxazol-4-
yl}phenyl)piperazine carboxylate (0.3 g, 0.7 mmol) in & mL
dichloromethane was added 2 mL trifluoroacetic acid. After 30 minutes,

25 the reaction mixture was concentrated and triturated with ether to provide
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x10% el & ()-S/ x10%0k,& € 6-.06Hz, 1H), 8.23 (s, 1H), 7.70 (d J = 8.8 Hz, 2H), 705 (d,J-

8.7 Hz, 2H), 5.08 (d, J = 6.2 Hz, 2H), 3.45-3.38 (m, 8H), 1.95 (s, 3H); ESI
(M+H)* = 317.

EXAMPLE 26

tert-Butyl 4-(4-{2-[(acetylamino)methyl]-5-0x0(2-hydroisoxazol-4-yl)}-
2-fluorophenyl)piperazinecarboxylate

10
goen” |\ Boen” )

o]
N KoCO3 N o
\ P 0
F NH ACOCH,NHAC E \

o \—NH

Prepared according to the general procedures outlined in Schemes
1, 3, and 6. The starting materials were prepared as follows:
15
2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl}-3-fluorophenyl)acetic acid

Boc. Boc
N ~
B 1) Hel N

0 e 0L
a )
F N/\ o2 OH

¥
Lo}

20 To t-butyl 4-[2-fluoro-4-(2-morpholin-4-yl-2-
thioxoethyl)phenyllpiperazinecarboxylate (4.2 g, 10 mmol) was added 22
mL of concentrated hydrochloric acid at 0°C. The resulting mixture was
heated to reflux for 1.5 hours, cooled to 0°C, and 23 mL of 10N sodium

hydroxide was added to bring the pH to 14. Then 50 mL water was
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minutes and then for 1 hour at ambient temperature at which time it was
diluted with 200 mL water. Then 5 mL sodium hydroxide was added to
5 adjust the pH to 14, and the reaction mixture was extracted with ether .

The aqueous layer was acidified to pH 3 by the careful addition of 6N
hydrochloric acid and then extracted with three portions of ethyl acetate.
The organic layer was washed with brine, dried over magnesium sulfate,
and concentrated. The resultant residue was dissolved in

10 dichloromethane and hexanes were added to produce a precipitate which
was collected by filtration providing 3.0 g (89%) of the title product. 1H
NMR (CDCl3; 300 MHz) & 7.04-6.98 (m, 2H), 6.90 (t, J = 8.3 Hz, 1H), 3.60

(m, 6H), 3.02 (t, J = 5.0 Hz, 4H), 1.50 (s, 3H); ESI (M+H)*=339.

15 Methyl 2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl}-3-fluorophenyi)acetate

Boc- Boc.
@ MealeHNz N/\

BV RS S
F OH F o~

To 2-(4-{4-[(t-butyl)oxycarbonyl]piperazinyl}-3-fluorophenyl)acetic

20 acid (0.3 g, 1.0 mmol) in 2 mL methanol and 7 mL benzene was added
trimethylsilyldiazomethane (0.65 mL, 1.30 mmol). After stirring at ambient
temperature for 1 hour, the reaction mixture was concentrated to provide
0.36 g (99%) of the titie compound. 1H NMR (CDCl3; 300 MHz) & 7.00 (m,
2H), 6.90 (t, J = 8.3 Hz, 1H), 3.71 (s, 3H), 3.61 (t, J = 4.9 Hz, 4H), 3.57 (s,

25 2H), 3.02 (t, J = 5.0 Hz, 4H), 1.50 (s, 9H); ESI (M+H)* = 353,
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N-{[4-(4-morpholinylphenyl)-5-0x0-2-isoxazolinyllmethyl}acetamide
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Prepared according to the general procedure outlined in Schemes 1 and
2. The starting materials were prepared as follows:

10 Methyl4-(trifluoromethylsulfonyloxy)pheny! acetate

o)
HO o O Fic-§° o
o pyridine o] o~

To methyl-4-hydroxypheny! acetate (20 g, 120 mmol) and pyridine

16 (20 mL, 240 mmol) in 100 mL dichloromethane at 0°C was added
trifluoromethanesuifonic anhydride (23 mL, 132 mmol) dropwise over 30
minutes. After an additional 30 minutes at 0°C followed by 30 minutes at
ambient temperature, 1N hydrochloric acid was added and the reaction
mixture was extracted into dichloromethane. The organic layer was

20 washed with 1N hydrochloric acid, saturated sodium bicarbonate, brine,
dried over magnesium sulfate, filtered, and concentrated providing 32 g
(90%) of the title compound as a yellow solid. 'H NMR (CDCl3; 300 MHz)
57.38(d, J=8.4 Hz, 2H), 7.24 (d, J = 8.5 Hz, 2H), 3.72 (s, 3H), 3.66 (s,
2H).

25
Methyl-4-morpholinophenyl acetate
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Nitrogen was bubbled through a mixture of methyl-4-

5 (trifluoromethylsulfonyloxy)phenyl acetate (1.0 g, 3.35 mmol), cesium
carbonate (1.6 g, 4.69 mmol), palladium (Il) acetate (22 mg, 0.10 mmol),
(S)-BINAP (93 mg, 0.15 mmol), and morpholine (0.35 mL, 4.02 mmol) in 8
mL toluene and the reaction mixture was heated to 80°C for 6 hours. The
reaction was then cooled, celite was added, and the mixture was

10 concentrated. Chromatography was performed on a Biotage flash 40i
chromatography module by loading the dried celite into a SIM and eluting
with 20% ethyl acetate / hexanes (40S cartridge) providing 250 mg (37%)
of the title compound as a yellow oil. TH NMR (CDCl5; 300 MHz) 5 7.19
(d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.3 Hz, 2H), 3.89-3.85 (m, 4H), 3.69 (s,
15 3H), 3.56 (s, 2H), 3.17-3.13 (m, 4H).

EXAMPLE 28

N-{[4-(4-(1,4-thiazaperhydroin-4-yl)pheny!)-5-0x0-2-hydroisoxazol-2-
20 yllmethyl}acetamide

S
LN o
lfujH
—N
77/
o]

Prepared according to the general procedures outlined in Schemes

25 1 and 3. The starting materials were prepared as follows:
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4-Thiomorpholinoacetophenone
v @
K,CO3 K/N
Thiomorpholine OY
0

O

To 4-fluoroacetophenone (20 g, 145 mmol) in 100 mL
dimethylformamide was added potassium carbonate (39 g, 580 mmol)
followed by thiomorpholine (87 mL, 870 mmol). The reaction mixture was
heated to reflux and after 24 hours, it was cooled to ambient temperature
and partitioned between water and dichloromethane. The organic layer
was dried over magnesium sulfate, filtered, and concentrated. The
residue was dissolved in ether and precipitated with hexanes providing 31
g (96%) of the title compound as a yellow solid. TH NMR (CDCl3; 300

MHz) 5 7.87 (d, J = 8.0 Hz, 2H), 6.82 (d, J = 9.0 Hz, 2H), 3.81-3.78 (m,
4H), 2.73-2.69 (m, 4H), 2.53 (s, 3H).

4-Thiomorpholinophenylthioacetomorpholide

s s

LN Sulfur l\/N\Q\jL
\(:H/ Morpholine N/\
o

0]

A mixture of 4-thiomorpholinoacetophenone (30 g, 136 mmol),
morpholine (16 mL, 180 mmol) and sulfur (6 g, 180 mmol) was heated to
reflux for 6 hours, cooled to 50°C, and 100 mL 1:1 hexanes:ethy! acetate
was added. The reaction mixture was again brought to reflux for 30
minutes, cooled, and the resultant orange precipitate was collected via
filtration. The precipitate was washed with additional 1:1 ether / hexanes
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providing 31 g (73%) of the title compound as a yellow-orange solid. 1H
NMR (CDCla; 300 MHz) § 7.21 (d, J = 8.7 Hz, 2H), 6.86 (d, J = 8.1 Hz,
2H), 4.35 (t, J = 4.8 Hz, 2H), 4.27 (s, 2H), 3.74 (1, J = 4.8 Hz, 2H), 3.65 (t,
J=4.2 Hz, 2H), 3.52 (t, J =5.1 Hz, 4H), 3.41 (t, J = 5.4 Hz, 2H), 2.77-
2.71 (m, 2H).

Ethyl-4-thiomorpholinopheny! acetate

T M
(N S H2S04 N °
\©\/U\N/\ Ethanol K/ ©\/U\ A
Lo °

A solution of 4-thiomorpholinophenylthioacetomorpholide (30 g,
93.2 mmol) in 70 mL 1:1 ethanol:sulfuric acid was heated to reflux for 18
hours, cooled to room temperature and solid sodium bicarbonate was
slowly added to the reaction until it reached pH 7. The reaction mixture
was extracted with chloroform, and the organic layer was washed with
brine, dried over magnesium sulfate, filtered, and concentrated to a
yellow residue. The residue was then dissolved in chloroform, loaded
onto a Biotage flash 40i chromatography module (40M cartridge) and
chromatographed with 10% ethyl acetate / hexanes providing 12 g (51%)
of the title compound as a yellow oil. TH NMR (CDCl5; 300 MHz) § 7.18

(d, J =8.7 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 4.14 (q, J = 7.2 Hz, 2H),
3.54-3.50 (m, 6H), 2.76-2.73 (m, 4H), 1.25 (t, J = 7.2 Hz, 3H).

EXAMPLE 29

N-{[4-(3-fluoro-4-methyithiopheny!)-5-0x0-2-hydroisoxazol-2-

yljmethyl}acetamide
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Prepared according to the general procedures outlined in Schemes
1 and 3. The starting materials were prepared as follows:

5
3-Fluoro-4-methylthioacetophenone
F NaSCH,  ~°
E F
o} o]
10 To 3, 4-difluoroacetophenone (30 g, 192 mmol) in 200 mL

dimethyisulfoxide was added sodium thiomethoxide (15 g, 211 mmol).
The reaction mixture was heated to 150°C for 2 hours and then
partitioned between ethyl acetate and sodium bicarbonate. The organic
layer was washed with brine, dried over magnesium sulfate, filtered, and

15 concentrated. The residue was dissolved in ethyl acetate and
precipitated with hexanes. The precipitate was collected by filtration
providing 25 g (70%) of the title compound as a yellow solid.

3-Fluoro-4-methylthiophenylthioacetomorpholide

20
/SIJ Sulfur - Sm
————
N

F Morpholine F
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A mixture of 3-fluoro-4-methylithioacetophenone (9.0 g, 48.9
mmol), morpholine (5.7 mL, 65.0 mmol), and sulfur (2.1 g, 65.0 mmol)
were heated to reflux for 4 hours, cooled to 50°C, and 1:1 hexanes : ethyl
acetate was added. The reaction mixture was again heated to reflux for

5 30 minutes, cooled to ambient temperature, and the resultant orange
precipitate was collected by filtration. The precipitate was washed with
1:1 hexanes : ether providing 10.1 g (73%) of the title compound as a
yellow-orange solid. TH NMR (DMSO-dg; 300 MHz) & 7.36-7.29 (m, 1H),
7.20-7.15 (m, 2H), 4.27 (s, 2H), 4.22 (t, / = 4.8 Hz, 2H), 3.73 (t, J= 4.5
10 Hz, 2H), 3.65 (t, J = 4.8 Hz, 2H), 3.47 (t, J = 5.1 Hz, 2H), 2.47 (s, 3H).

3-Fluoro-4-methyithiophenylacetic acid

- Sm KOH /Sm
F N F OH
Ll_o
15
To 3-fluoro4-methylthiophenyithioacetomorpholide (2.6 g, 90.9
mmol) was added 500 mL 10% potassium hydroxide. The reaction
mixture was heated to reflux for 3 hours, cooled to ambient temperature,
and adjusted to pH 4 by the careful addition of 2N hydrochloric acid. The
20 aqueous solution was extracted with dichloromethane and the organic
layer was then extracted with 200 mL 10% potassium hydroxide. The
aqueous layer was then brought to pH 4 by the careful addition of 2N
hydrochloric acid and extracted with dichloromethane. The organic layer
was dried over magnesium sulfate, filtered, and concentrated providing
25 10.0 g (55%) of the title compound as a brown oil. {H NMR (CDCl5; 300

MHz) § 7.24-7.21 (m, 1H), 7.04-6.98 (m, 2H), 3.63 (s, 2H), 2.46 (s, 3H).
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EXAMPLE 30

N-{[4-(3-fluoro-4-methoxyphenyl)-5-ox0-2-hydroisoxazol-2-

ylimethyllacetamide

Prepared according to the general procedure outlined in Schemes
1. The starting material was prepared as follows:
10
Ethyl-(3-Fluoro-4-methoxy)phenyl acetate

15 To ethyl-(3-fluoro-4-hydroxy)phenyl acetate (2.5 g, 8.9 mmol) in

20mL acetone was added potassium carbonate (3.4 g, 24.2 mmol) and
iodomethane (1.5 mL, 24.2 mmol). The reaction mixture was heated to
reflux for 2 hours, cooled, and partitioned between saturated sodium
bicarbonate and ether. The organic layer was washed with brine, dried
20 over magnesium sulfate, filtered and concentrated providing 2.3 g (88%)
of the title compound as a yellow oil. 1H NMR (CDCl3; 300 MHz) 5 7.06-

6.88 (m, 3H), 4.15 (q, J = 7.2 Hz, 2H), 3.88 (s, 3H), 3.54 (s, 2H), 1.26 (t, J
=7.2 Hz, 3H).
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EXAMPLE 31

N-({4-[4-(3-cyanopyrrolyl)phenyl]-5-oxo-2-hydroisoxazol-2-
yi}methyl)acetamide

\ ° N
N._ _N_ _CHj;

~

To a mixture of N-[(4-{4-[3-((hydroxyimino)methyl)pyrrolyljphenyi}-

5-oxo-2-hydroisoxazol-2-yl)methyllacetamide (100 mg, 0.28 mmol) in 3 mi

10 of CH3CN and 1 ml of CCl, was added polymer-bound
triphenylphosphine (400 mg, 1.2 mmol) and the mixture was heated at
reflux for 8 hours. It was then dissolved in ethyl acetate, filtered, and
concentrated to yield a yellow solid. This solid was then triturated with
ether to obtain 30 mg (32 %) of the title compound as a yellow solid. 1H

15 NMR (300 MHz, DMSO-dg) 5 9.08 (s, 1 H), 8.97 {t, J =6 Hz, 1 H), 8.28,
(s, 1H),7.92(d,J=9 Hz, 2H), 7.70 (d, J=9 Hz, 2 H), 7.59 (m, 1 H),
6.74 (m, 1 H), 5.06 (d, J =6 Hz, 2 H), 1.86 (s, 3 H).

EXAMPLE 32
20

N-[(4{4-[3-((1E)-2-aza-2-methoxyvinyl)pyrrolyllphenyl}-5-0x0-2-
hydroisoxazol-2-yl)methyllacetamide
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A mixture of N-({4-{4-(3-formylpyrrolyl)phenyi}-5-oxo-2-

hydroisoxazol-2-ylimethyl)acetamide (100 mg, 0.3 mmol), HCI.NH,OCH3

5 (31 mg, 0.37 mmol) and sodium carbonate (20 mg, 0.19 mmol) was
dissolved in 3 mL of MeOH and 2 mL of water. To this mixture was added
acetic acid to adjust the pH to 5. The reaction was heated at reflux for 1
hour. The reaction was cooled to room temperature, and the yellow
precipitate was collected by filtration to give 40 mg (36 %) of the title

10 compound as a yellow solid. (M+H*)= 355.

EXAMPLE 33

N-<{[4-(4-{3-[(1E)-2-{acetylamino)-2-azavinyl]pyrrolyl}phenyl)-5-0x0-2-
15 hydroisoxazol-2-yljmethyl}acetamide

A mixture of N-({4-[4-(3-formylpyrrolyl)phenyl]}-5-0xo0-2-
20 hydroisoxazol-2-yljmethyl)acetamide (100 mg, 0.30 mmol) and acetic
hydrazide (28 mg, 0.38 mmol) in 3 mL of EtOH was heated at reflux for 1

hour. The reaction was cooled to room temperature, and the yellow
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precipitate was collected by filtration to give 80mg (36 %) of the title
compound. (M+H*)=382.
EXAMPLE 34

Ethyl 1-(4-{2-[(acetylamino)methyl]-5-0x0-2-hydroisoxazol-4-
yl}phenyl)pyrazole- 4-carboxylate

To a mixture of N-{[4-(4-hydrazinylphenyl)-5-oxo-2-hydroisoxazol-
2-yllmethyl}acetamide hydrochloride (150 mg, 0.5 mmol) in 3 mL of
methanol was added sodium bicarbonate (50 mg, 0.6 mmol) and
ethoxycarbonylmalondialdehyde (75 mg, 0.52 mmol). The mixture was
stirred at room temperature overnight. The solid was collected by filtration
and then washed with water, and dried to yield 140 mg of a purple solid.
The crude product was subjected to silica gel chromatography (eluting
with ethyl acetate followed by 5% methanol/ethyl acetate) to yield 123 mg
(66%) of the title compound as a yellow solid. 1H NMR (300 MHz, DMSO-
dg) 89.11 (s, 1H),9.08 (s, 1 H), 8.96 (t, J=6Hz, 1 H), 8.15(s, 1 H), 7.95
(m, 4 H), 5.06 (d, J =6 Hz, 2 H), 4.28, (q, J =7 Hz, 2 H), 1.86 (s, 3 H),
1.31 (t, J =7 Hz, 3 H).

The starting material, N-{[4-(4-hydrazinylphenyl)-5-ox0-2-
hydroisoxazol-2-yljmethyl}acetamide hydrochloride, was prepared as
follows. Sodium nitrite (112 mg, 1.6 mmol) in 2 mL of water was added to
a solution of N-{[4-(4-aminophenyl)-5-oxo-2-hydroisoxazol-2-
ylimethyl}acetamide (400 mg, 1.6 mmol) in concentrated hydrochloric acid

& ()-/
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at 0°C over 5§ minutes. The reaction was stirred for an additional 10
minutes at 0°C, and then SnCly2H,0 (720 mg, 3.2 mmol) in 2 mL of
concentrated hydrochloric acid was added. This mixture was stirred at
room temperature for 3 hours. The reaction mixture was then filtered to

5 collect a yellow solid which was washed with 3 mL of water and dried to
yield 260 mg (55%) of the title compound. 1H NMR (300 MHz, DMSO-dg)
5102 (s, 2 H), 8.94 (t, /=6 Hz, 1 H), 8.82, (s, 1 H), 8.35 (s, 1 H), 7.70 (d,
J=9,2H),6.99(d, J=9, 2 H), 4.99 (d, J =6 Hz, 2 H), 1.84 (s, 3 H).

10 EXAMPLE 35

N-({4-][4-{4-cyanopyrazolyl)phenyl}-5-0x0-2-hydroisoxazol-2-
ylimethyl)acetamide

15 0

To a mixture of N-{{4-(4-hydrazinylphenyl)-5-oxo-2-hydroisoxazol-
2-yimethyl}acetamide hydrochloride (50 mg, 0.17 mmol) in 2 mL of
methanol was added 20 mg (0.24 mmol) of sodium bicarbonate and

20 cyanomalondialdehyde (30 mg, 0.3 mmol). The mixture was stirred at
room temperature overnight. It was then concentrated to give a solid
which was washed with water then methanol to give 42 mg (76%) of the
title compound as a yellow solid. TH NMR (300 MHz, DMSO-dg) 5 9.35 (s,
1H),9.10 (s, 1 H),8.98 (t, J=6 Hz, 1 H), 8.37 (s, 1 H), 7.93 (m, 4 H),

25 5.07(d, J=6 Hz, 2 H), 1.86 (s, 3 H).
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Preparation of cyanomalondialdehyde. To a dried flask was added
sodium hydride (0.82 g, 50% suspended in mineral oil, 17 mmol). The
sodium hydride was washed three times with 15 mL of ether, and then 15
mL of ether was added to the flask. After cooling the slurry to 0°C, ethyl

5 formate (10.4 g, 140 mmol) was added. To this mixture was added 3,3-
diethoxypropionitrile (2 g, 14 mmol) in 10 ml of ether over 2 hours (syringe
pump). The mixture was stirred at room temperature for 20 hours, and
then poured into 100 mL of ice water. This solution was extracted three
times with ether, and then the ether extracts were discarded. The

10 aqueous phase was acidified to pH 3 with concentrated HCl and
extracted with dichloromethane. The organic phase was dried over
MgSQy,, filtered, and concentrated to yield 0.3 g of

cyanomalondialdehyde as a yellow solid. Additional product was
recovered from the pH 3 aqueous phase: the aqueous phase was

15 concentrated to dryness, and then dissolved in 5 mL of methanol. The
inorganic salt was removed by filtration, and the filtrate was concentrated
to yield 1 g of cyanomalondialdehyde as a yellow solid. TH NMR (300
MHz, DMSO-dg) & 8.94 (s, 2 H), 4.95 (br s, 1 H).

20 EXAMPLE 36

N-{[5-0x0-4-{4-pyrazolyiphenyl)-2-hydroisoxazol-2-
yllmethyl}acetamide

!
N o
N N CHj

25 o




& ()-/'K CL0%&' ()-/fghyl LON 510% & ()-/" 510% & ()-/" 510% & ()-/0" 510%

& ()-1 qy,'10%& ()- q 9!'9m0% & ()-10;;10;;:{_?I LO* 510% 510% & ()-/"

510% & ()-/#33-3(~ 510% & ()-/" 510% & ()-/" 510% & ()-/gG+0" 510% & ()-/"

510% & ()-/" 510% & ()-/#33-3" 510% & ()-/"~ 510% & ()-/" 510% & ()-/_C+0O~

510% & (~ 510% & ()-/#33-3" 510% & ()-/" 510% & ()-/" 510% & ()-/" 510%
21 February 2003

- 122 -

To a mixture of N-{[4-(4-hydrazinylphenyl)-5-oxo-2-hydroisoxazol-
2-yllmethyl}acetamide hydrochloride (100 mg, 0.33 mmol) in 3 mL of
methanol was added sodium bicarbonate (28 mg, 0.33mmol) and
malondialdehyde (50 mg, 0.35 mmol). The mixture was stirred at room

5 temperature ovemight. It was then concentrated to yield 120 mg of a
yellow oil, which was then purified by silica gel chromatography (eluting
with ethyl acetate) to obtain 30 mg (30%) of the title compound as a
yellow solid. TH NMR (300 MHz, DMSO-dg) §8.03 (s, 1H),8.95(t, J=6
Hz, 1 H), 8.52 (s, 1 H), 7.88 (m, 4 H), 7.75 (s, 1 H), 6.56 (s, 1 H), 5.05 (d,
10 J=6Hz 2H), 1.86 (s, 3 H).

The table below shows the chemical structures, characterizing
properties (MS data) and preparative method for several representative
compounds of the present invention, including those of Examples 1-36

15 described above.
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Structure MS data Péepa'ed via
cheme(s)
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Prepared via
Structure MS data Scheme(s)
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Prepared via
Structure MS data Scheme(s)
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Prepared via
Structure MS data Scheme(s)
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Prepared via
Structure MS data Scheme(s)
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Prepared via
Structure MS data Scheme(s)
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HL09%& ()-/1 HLO%&: ()-/1 HLO% ()-/oqsuyvesaC, /| HLO##3. 7 () - R
HL0%&: ()-/1 HLO%& ()-/1 HLO%& ()-/1 HLO%& ()-/x{_?, /I HLO# HLO%& ()-
R () - : - - Oy —f—a- -
HLO%& ()-/1 H1@¥&—r—h AN MSR d}ata — P;'::r‘::(:;a
_\N 0
-
M+H)+ = 304
73 \ 7 n ( +,)E;, 3,1
~NY
(o}
O/\\ [o)
~ . (M+H)+ = 336 .
74 (P, ES) 3,
Y
£ o
A (M+H)+ = 352 31
& . 7 ou Y ES! '
N
o=y’ T\ o
N (M+H)+ = 368 4
7 L0 on ES! 31
\/NY
(o}
2 [o)
(M+H)+ = 313
77 F \ vanY ES' 3' 1' 4
o]
-7 9
4 (M+H)+ = 329
78 °:/©\€\N,o\/n\( ES| 31,4
[0}
o~ M\ o
[ (M+H)+ = 350 4
& ' ES! 31
Y
SV
S
AW i (MeH+ =366 | .,
80 \ P H ESl T
~ \"/
(o)




H10#l
H10#l
H10#l
H10#I
H10#I

H10%&'
H10%&
H10%&
H10%&'
H10%&'

HLO%& () -/ hLO/ #I

HLO%Y&' () -/ |
HLO%&' () -/

()-11 HLO%& ()-/1 HLOY& ()-/#3.7G HLO%& ()-/1 HLO%& ()-/_C, /I
(Y-/1 HLO%& ()-/1 HLO0%& ()-/#3.7Q HLO%& ()-/1 HI0%& ()-/~@/|
(Y-/1 HLO% ()-/1 HL0%& ()-/| HLOY&' ()-/#3.7Q1 HLO%& ()-/_2,/1
()-11 HLO%& ()-/1 HLOY& ()-/#3.7G HLO%& ()-/1 HLO%& ()-/ _C /I
()-11 HLO%& ()-/1 HLO%& ()-/#3.7Q HLO%& ()-/I

HLOY& ()-/1 P, #3.7G HLO%& ()-/H HLO% ()-/1 HL0%& ()-21 Febosmsy 290343, 7G

HLO%&' ()-/1 HLO0%& ()-/ #3353 HLO%& ()-/1 HLO0%& ()-/|
H10%&' ()-/"cCO/# H10% HIO%&' ()-/1 HIOY%& ()-/#3. 7|
HLOYRT () -/ TFLOY& () -1 Gule k- COOTHT FIOM s aame | PreParedvia

Scheme(s)
HN/\\N o)
81 ~ 0 (MeH)r =334 | 346
F \ /v“\“/ ES! L
Q
|
o] —
AR & (M+H)+ = 377
82 A AR S s ES! 3.1.6
F
(o]
(e}
AR o (M+H)+ = 413
83 [HeiN_) \ 'vNYm’ Es| 3,1,6
F |
[o]
84 _Q \’"v" RS9 316
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[o]
\\._,(_\N_Qx(? (M+H)+ = 417
85 d —/ LN ES 3,16
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9
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H109%& ()-/1

HL0%& () -/ #3. 7|

HL109%&' ()-/-./01234E| obAl H10% |

H109%&' () -/
MLO%>>& () -/ .
MLOY%>>>&' () -/ .
MLO%>>&' () -/ .
MLOY%>>&' () -/ .
MLO%>>& () -/ .
MLOY%>>&' () -/ ?,
MLOY%>>&' () -/ .

MLO%>>&' () -/ #33
MLOY%>>>& MLOY%>

MLOY>>>&'

H109%& ()-/1

MLO%>>& () -/ ( |
MLO%>>>&' () -/ #333L. MLO%>>& ()-/.
MLO%>>&' ()-/}~hH, A. MLO%>>& (.
MLOY%>>>&' () -/ #333L. MLOY%>x84() -/ .
() -/ #333L. I\/llO‘%>>>&' ()-1/.

H10%&' ()-/1
Z10%>>&' ()-101010. |
H10%&' () -/ EMNX | nt?0bAl
MLO%>>& () -/ .

H109%&' ()-/#3.74Q
H10%#333L. MLO%>>& () -/.
S 10%>>& ()-mopyz{}hL, A
MLO%>>&' () -
ML0%>>>21 Febfuary 2003

/.

MLO%>>&' ()-/{_?,A ML0%
I\/[LO%»&' ()-/.

: %] MLOYS>SS& ( k- :§933L MI0%>F& é{’ V] BRéparedaiq
0%>>&' () -/ aGHA. S ()-/ . MA%SS tf)- . Scheme(s)
BL. MLOY>>>&' () -/. MLO%>>& ()-/. MI0O%>>& (){/ @A
b8 () -1 . 0 =\ (MsH) = 363
$ +H)+ =
89 NPV N A /2 N 3,1,6
) ~ \g/m, ESI
"v\
0 (M+H)+ = 383
90 Ho\}—u S ES| 3,1,6
F T
¢}
91 O (MeHf 24291 5 4.6
F /\/H ESI
T
NC"C" (o}
92 O\& (MeH)r =323 1 48
o 1
\u’vﬁ CHj Est
b
(¢}
HC\O’N\)C" o
o3 H (M+H)+ = 355 18
L n cHs ESI '
N
T
X
-N -
A i (M+H)+ = 382
94 H ES| 1,8
\ N'o\/ﬂm,cu,
o]
=N
EtO \
=S o
\ u’vﬂ CH; DCl
Al
(o]
=N
NC/Q/" o)
96 O\{(o . (M+H%E|= 324 1,9
Nvulrcua
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MLOY%>>&' ()-/. MLO%>>& ()-/. MO%>>& ()-/#333L. MLO%>>& ()-/_?+A
MLO%>>>& MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/#333L.
MLO%>>&' () -/ hD+A. MLO%>>&#333L. MLO%>>& ()-/. MO%>>& ()-/.

MLOY%>>&' () -/. MLO%>>& ()-/#333LI POA. MLO%>>& ()-/. MLO%>>& ()-/#333L.
MLOY%>>>&' () -/. MLO%>>& ()-/. MLO%>>& ()-/. MO%>>& ()-/ dDOA. MLO%.
MLO%>>&' ()-/. MLO%>>& ()-/. MO%>>& ()-/#333L. MLO0%2HEebiuary 2003
MLO%>>&' ()-/ _?0A. ML. MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/#333L.
MLOY%>>&' () -/. MLO%>>& ()-/ "#$cQDA. M. MLO%>>& ()-/. MO%>>& ()-/.
MLOY%>>&' ()-/. MLO%>>& ()-/#333L. MLOY%>>& ()-/$%& () *+l H A

MLO%>>&' () -/ #333L. MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/.

MLOY%>>&' () -/ #333L+-./035cC, A, MLO%>>& (. MLO%>>& ()-/.

- 135 -

Prepared via
Scheme(s)

=
Ch .
(M+H)+ = 299
97 Q{L’o ) s 1.9
N_ _N_ _CHy

Structure MS data




MLO%>>>&' () -/ #333L. MLO%>>& ()-/. MLO%>>& ()-/.
MLO%>>&' ()-/5BDFGHQ[ _?, A. MLO%>>. MIO%>>&' ()-/. MLO%>>& ()-/#333L.
MLOY%>>>&' () -/. MLO%>>& ()-/. MO%>>& ()-/ QMKY[\_C A MLO%>>.
MLOY%>>&' ()-/. MO%>>& ()-/. MLO%>>& ()-/#333L. MLOY%>>& ()-/.
MLO%>>&' ()-/\]”_acdedH, A. MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/.
MLO%>>>&' ()-/. MLO%>>& ()-/#333L. MLO%>>& () -/ ef gl moRDFAbruary 2003
MLO%>>&' (#333L. MLO%>>& ()-/. MLO%>>& @AB6/- MLOY%>>&' ()-/.
MLO%>>>&' () -/ #333Lopst vxhH, A. MLO%>>& ()-/. MLO%>>& ()-/. MO%>>& ()-/.
MLOY%>>&' () -/. MLO%>>& ()-/. MO%>>& ()-/. MO%>>& ()-/_?, A MO%>>.
MLO%>>&' () -/. MLO%>>& ()-/. MLO%>>& (¢rAfS3L(. MLOY%>>& ()-/.
MLOY%>>&' () -/{_7?, A MO%>> MO%>>& ()=T- 0%>>& () -/ #333L.
MLO%>>&' ()-/. MLOY%>>& ()-/. MLO%>>& ()-/hH A MO%>>& ()-/.
MLOY>>&' () -/ . -

We claim:

5 1. A compound of the formula

or a pharmaceutically acceptable salt thereof wherein:

10 Ryis —
a) H,
b) C1.g alkyl optionally substituted with one or more F, Cl, OH,
C4.g alkoxy, or C4_g acyloxy,
c) Cs.g cycloalkyl, or
15 d) C1.g alkoxy;
L is oxygen or sulfur;
Ais
a)
Tz
"~
"
20 b)
Re



MLOY%>>&' ()-/. MLO%>>& ()-/#333L. MLO%>>& ()-/. MO%>>& ()-/ @A
MLO%>>>& MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/. MLO%>>& ()-/#333L.
MLOY%>>&' () -/ _?, A, MLO%>>. MLOY%>>& ()-/. MLO%>>& ()-/. MLOY%>>& ()-/.
MLO%>>&' () -/ #333L. MLO%>>& ()-/hD, A, MLO%>>#333L. MLO%>>& ()-/.
MLOY%>>>&' ()-/. MLO%>>& ()-/. MLO%>>& ()-/#333LhL, A, MLO%>>& ()-/.
MLO%>>>&' () -/ #333L. MLO%>>&' ()-/. MIO0%>>& ()-/. MO%ZbRebjuary 2003
MLO%>>& ()-/hL, A, MLO%>>& ()-/. MO%=>@A)L-/. MO%>>& ()-/.

MLO%>>&' () -/ #333L. MLO%>>& ()-/. MO%>>& ()-/ _C A MO%>>.

MLOY%>>&' () -/ #333L. MLO%>>& ()-/. MO%>>& ()-/. MO%>>& ()-/.

2 (] i R0 BTl OB Rl b WS 0
hetero atoms selected from the group consisting of S, N,
and O, wherein the 5-membered heteroaromatic moiety is
bonded via a carbon atom and can additionally have a
5 fused-on benzene or naphthyl ring, and wherein the
heteroaromatic moiety is optionally substituted with one to

three Rg,
d) a 6-membered heteroaromatic moiety having at least one
nitrogen atom, wherein the heteroaromatic moiety is bonded
10 via a carbon atom, wherein the 6-membered heteroaromatic
moiety can additionally have a fused-on benzene or
naphthyl ring, wherein the heteroaromatic moiety is
optionally substituted with one to three Rg,

e) a p-carbolin-3-yl, or indolizinyl bonded via the 6-membered
15 ring, optionally substituted with one to three Rg,

Ryt R
Rio 12

BN
Ry KX
14 Ris . or

g)

20 wherein R and Rz are each independently

a) H,
b) F,
c) Ci,
d) Br,
25 e) Cq.5 alkyl,

f) NO,,



MLOY%>>>&' () -/ #333LM MLO%>>&' ()-/. MO%>>& ()-/. MO%>>& ()-/.
MLO%>>&' () -/"$%&' *0cC, A. MLO%>>. MLO%>>& ()-/. MLO%>>& ()-/#333L/.
MLOY%>>>&' ()-//. MLO%>>& ()-/. MO%>>& ()-/04AFCH {_C A. MLO%>>.
MLO%>>& ()-/. MLO%>>& ()-/#333L. MLO%>>& ()-/. MOY%>>& ()-/.
MLO%>>&' () -/ 1 KOPQRTCC, A. MLO%>>. MLO%>>& ()-/. MLO%>>& ()-/#333L.
MLOY%>>&' ()-/. MO%>>& ()-/. MO%>>& ()-/ TUMKYZ[ | | of2A Femes-2003
mlo% ?: & ()- 10>>>10>>>10>>>3. MLO%>>& < 138 #333L. MLOY%>>& ()-/.

MLO%>>>&' () -/ 1 tuc?obA

MLO%#3. u[ 10% ?: & () - /[10%9 & ()-/[10% 2: & ()-/[10% 2: & ()-/( .

@10% ?: & ()-hL, AL 10%g3: & ) -/ [10% ?: & ()-/#3.u[10% 2: & ()-/[10% ?: & ()-/[1

0% ?: & ()-/[10% ?: & ()- /hH AL 10% ?: & ()-1[10% ?: & () - /[10%9 & ()-1[10% 2: &

C()-1#3.u[ 10% ?: & () - M) 1096 7:c%lKexyi | \ 8, Al 10#3. u: [ 10% ?: & ()-/[ 0%9:&'()8[
/ #3.u[ 10% ?: & () -

10% ?: & ()-/[10% ?: &8 | #3, uhLOA[lO%” & ()-1[10% ?: & () - 2
/110% 2: & ()-/[10% 2: & ()- 0% ?: & ()-/hLOA[ 10% ?: & ()-/[10% ?: & ()-/[ 10%
2:& ()-/[10% 2: & () - /@3 u[)gT') & ()-1[10% 2: & () -/ dDOA[ 10% ?: & 10% 2: & () -
/[10%9 & ()-1[10% 2: & () F’Q)%O & ()-1[10% ?2: & () -/ &#3. u_ A[10%'> [ 10% ?
& ()-/#3.u[ 16% 2: & (J/ [ 16yar®, & () -/ 10% 2: & () - /110% 2 L& ( :

()-/

OA[ 10#3. u[ 10% ?: & h{ 10% ( 9%.?: & ()-/] 0%9 & ()-/h
H,[A[10%’7[&() /[1(()2%5 : ?lz/aﬁé%qéke 9&*@%1@&? Halge ) /[1 62:& ()-1[10
% ?:& ()-/" 48 '> %% [10% 2: & ()-/[10% 2: & ()-/[10% ? () / #3. u([ 10%
:?:&'()-/[10%
2@hL, A[10% 2: [[10% ()H’[10%?:&'() /[10% ?2: & ()-/[10% ?: & ()-/#3. u[ 10%
. 2: & () -/ ABCFG KdD, Al 10% ?: [ 10% 2: & ()-/[10% ?: & ()-/[10% ?: & ()-/[10% ?: &
() /[10% 2: & ()-/#3. ukXY[ | C1o@lfl,10% ?: #3. u[ 10% ?: & ()-/[10% 2: & ()-/[10% ?

& ()-/1110% 2: & ()-/[10% )-1" acei nodD, Al 10% ?: #[ 10% ?2: & ()-/[10% ?2: & (
) /[10% ?: &(P/[lO%ﬂ&(fP%lo%? & ()-/1[10% ?: & ()-/oqrsuvweG Al 10% ?: #[
10% 2: & ()-/[10% ?: & (G)-/ [ b 2: & () -/[10% 2: & () -/#3. u[ 10% ?: & () -/ wxy{}~d
H, A 10% 2: #[ 10% 2: & ()-/[10%'?: & ()-/[10% ?: & ()-/[10% ?: & ()-/[10% ?: & () -
/ #3. udD, A] 10% ?: #351-3%9 & ()-/110% 2: & ()-/[10% 2: & ()-/[10% 2: & ()-/[10% ?

(& ()-/#3.u_?, A 10% ?: [10% 2: & ()-/[10% ?: & ()-/[10% ?: & ()-/#3.u[10% ?: & (
) 1110% 2: & (V-1 _C Al Bd% 2Hi10% 2: & ()-/[10% ?2: & ()-/[10% ?: & () -/ #3. u[ 10%
2:& ()-1[10% 2: & () -/ gyl AL §¢% ?: & ()-/[10% 2: & ()-/[10% 2: & ()-/[10% 2: & ()
I 0%9 & ()-/#3.u[10% 2: & €)-/|\8, Al 10#3. u& 10% ?: & ()-/[10% ?: & ()-/[10%
: 72 & () -/ [10%67: & () - o} 3. U@ dIRfIBdtichally Babktituted(with bAO Y riofe (Naig,[ 10% ?: & (
)-1[10% ?: & () - /[10%9 & ()-/hLOA[ 10% ?: & ()-/u[ 10% ?: & () -/ #3.u[ 10% ?: &
/[10/o’> & ()- /[10%’>d&()ph@aw%pﬁol&IW)subbﬁﬂOﬁdmnhGn&o(['fib@é/or%l&() /[ 10%

& 10% ?: & -/#3 09 0n ?2: & / Al% 100/7&
G0 e (ot Love e () Koansfdiskbi Jodethai b A % By oF daaw %2 %
J#3.u[10% 2: & () - /[10%9 & e/fé 2:8& ()-1[10% ?: & ()-/"#$% (hH, Al 10% 7
() -/ [10% ?: & ()-/[ 10% ?: &%3\’ é“”ibf"lo%v & ()-1[10% % & ()-/[10% 2: & ()-/
)+ 012dH, Al 10% 2: & ()-/[10% 2 () /[10% 2: & ()-/[10% 2: & ()-/[10% 2: & () -
/#3 U[ 10% ?: & () -/ 234<=>?hDp (#3.U[10% ?: & ()-/[10% ?: & ()-/[ 10%

& ()-/[10% 2: & () -/ #3. u?@DF Lhal’_ 10% 2: & ()-/[10% ?2: & ()-/[10% ?: & () -
[10% 2: & ()-/[10% 2: & ()-/[10% ?: & ()-/[10% 2: & ()-/\]~dhmy° @ A[ 10% [ 10% ?
& ()-1[10% 228 ()-/[18062: & ()-/[10% 2: & ()-/[10% ?: & () -/ #3. ugr st vuxhL, A 1
0% [[10% 2: & ()-/[10% ?: & ()-/[1Q% ?: & () - /[10%9 & ()-7#3.u[10% ?: & () -/ Xy
2{| }yX<[ 10 1098S& ()-0 sY&}6% &() | 9MLOYBSE (

1(%00/5;&1?) 901(1)0;5[5;0?; 90&18?%55& ()- '6‘%% PO’B 51%%% n U%%/%Qé l“) o

109858 ()-0#3v, 10%8S& () - @, 1098 ) - 0dDyX<[ 10 10%8S& ()-0

()
7

[1
) -

\)A\o-

&
(
?
/

g) Rs and Rg taken together are -(CH»)y-, when Rz is an
electron-withdrawing group;
25 Rg and Ry at each occurrence are the same or different and are

a) an electron-withdrawing group,
b) H,



10%6S&
1096S&
1096S&
1096S&
10%6S&
1096S&
1096S&
10%6S&
10%6S&
1096S&

10?55& () - O#3v,
1096S& ()-0 1098S& () - O#3v,

0,
1096S& ()-0 1098S& ()-0 1098S& () - O#3v,

1098S& () -0 1098
10965& () - 0#3v, S& ()-0 1096S& () -0 10%8S& () -0

()-0
()-0
()-0
()-0
()-0
()-019 )+ _
()-0
()-0
()-0
()-0

10%5S& () -0 1098S& () 0

A
X<[10 1096S& ()-0 1098S& () -

1098S& ()-0 109BS&
& () - 0dDyX<[ 10
1098S&
10968S& () - OhDyX<[ 10 #38ASS& (-0

hHyX<[ 10 # 10%8S& ()-0
_?yX<[ 10

yary 2003

()-0 10%8S& ()-0

1S

1098S& () -0

1096S& ( ) - 0- 3459; ?_?
#3v, O%SS& () - 0?CDE yX<[ 10439%5S& () - 0 10%8S& 0
1098S& () - 0#3v, 10%ESZQF¥¥SL%8LNﬁEK%§§;E1623$?&é82.%9/%8& ()-0
c) CF3a,
d)  Cszakyl optionally substituted with oné halo,
e) phenyl, provided at least one of Reg and Ry is an electron-
withdrawing group, of
5 f) Rg and Ry taken together are a 5-, 6-, or 7-membered ring
of the formuia,
i %
C CHz)r
Uis
a) CH,,
10 b) o}
c) Sor,
d) NR1e:
Rqgls
a) Hor
15 b) C4.5 alkyl;
wherein Rgis
a) carboxyl,
b) halo,
c) -CN,
20 d) mercapto,
e) formyl,
f) CFa,
g) NO2
h) C1.6 alkoxy,
25 i) Cis alkoxycarbonyl,
i) C1.6 alkythio,
k) Cq.g acyl,



1096S& ()-0 1098S& () - 0#3v, OPRTUMKI H, < 10%8S& () - 0#3v, 10%8S& ()-0
1096S& ()-0 1098S& ()-0 1098S& ()-0 1098S& ()-0X[]fgtucG < 10%8S& ()- 0
1096S& ()-0 1098S& ()-0 1098S& ()-0( 1098S& ()-0 1098S& () -0

1098S& () - Ouvw @ < 1096S& 1096S& ()-0 1098S& ()-0 1098S& ()-0 1098S& () -0
1098S& () - 0) #3v, cG < 1098S& 10%8S& ()-0 1098S& ()-0 109%8S& () -0

109858 ()-0#3v, 10%8S& ()-0 @< 10%8S& 1096S& ()-0 109634 KobrGadB@3s () -0
10%6S& ()-0 10%8S& () - 0#3v, dD, < 10%8S& 104H$& ()-0 10%8SE& () -0

10968S& () - O#3v, 10%8S& ()-0 10%8S& ()-0_ 2, < 109%8S 10%8S& ()-0 10%8S& ()-0
1098S& ()-0 1098S& ()-0 1098S& ()-0 1098S& ()-0 @< 1098S 1098S& () -0

) -NRy7Rqs,
NRH
m) —C—Rg7 in which Rgyis H or C.g alkyl,

n) C1.5 alky! optionally substituted with OH, sulfamoyl, C4.5
alkoxy, C4.5 acyl, or -NR47R¢g,

5 o) C,.g alkyl optionally substituted with one or two R4g,

P) phenyl optionally substituted with one or two R4g,

q) a 5- or 6-membered saturated or unsaturated heterocyclic
moiety having one to three atoms selected from the group
consisting of S, N, and O, optionally substituted with one or

10 two Ryg, OF
o

R47 and R4g at each occurrence are the same or different and are

a) H,
b) C1.4 alkyl,
15 c) Cs.g cycloalkyl, or

d) R47 and R4g taken together with the nitrogen atom is a 5- or

6-membered saturated or unsaturated heterocyclic moiety

which optionally has a further hetero atom selected from the

group consisting of S, N, O, and can in turn be optionally
20 substituted with, including on the further nitrogen atom, C4_3

alkyl, formyl, a 5- or 6-membered heteroaromatic moiety

o]
containing 1-3 O, N or §, —C~NRggRsg in which Rgg and

Rgg are each independently hydrogen or C4_g alkyl, SO2Rgq
in which Rgq is H or C4_g alkyl, or C,_3 acy! optionally
25 substituted with 1 or more F, Cl or OH;



. ' @< 10985 1098S& ()-0
109558 ()0 1098S& ()0 1098S& () 0) #3v, " @< 10958 109868 ()-0

oy , ' ()-0)#3v,
oo (170 iouese ()0 sovess ()70 doves 1) 0jesy. < doves 5

e %5S&' () - 0#3v, 10 ) '()-0 1098S& ()-0
T09558 (1.0 109858 (). 0 20%Ese S8 ()-0 10958 ()0 109558 ()- 043y,
10%8S& () -0 [13_?,< 10%6S 10%6S& ()-0 1 ¥8S& () - 0#3v, %8%_5 & ()-0 0
100838 ()0 10V8SE (}-037; 7@( 7, < 1008 10 23 ety 2900

' 1< 1098S& () ,
10758 ()-0 109558 () - OABCDEFHMTMT <. 1C MORVXYZcG, < 10%8S&
O ) S Sk e DT )%
1098S& () - 0#3v,

a) carboxyl,

b) halo,

c) ~CN,

5 d) Mercapto,

e) formyl,

f) CF,,

g)  NO,,

h) C1.6 alkoxy,

10 ] Cis alkoxycarbonyl,

)] C1.6 alkythio,
k) Ci.6 acyl,

) C15 alkyl optionally substituted with OH, C,5 alkoxy, Cis
acyl, or =~NR47R s,

15 m)  phenyl,
N -C(=0)NRyR,,
©)  -NRy7Rys,

p) “N(R20)(-S09R,,),
@D -802-NRgRy1, or

20 D -8(=0)Ryy,;
Ryp and R21 at each Occurrence are the same or different and are
a) H,
b) C16 alkyl, or
c) pheny!;

a) C1_4 alkyl, or
b) pheny] optionally substituted with C14 alkyl;



10%8S&’ ( 10%8S& ()-0Z[~ bdp|\<, < 10 10%8S& ()-0 10%SS& ()-0 10%SS& () -0

)-0
1098S8 ()-0 1098S& ()-0#3v, p{}[?, < 10 10%S8S& ()-0#3v, 10%SS& ()-0
10968S& ()-0 1098S& ()-0 10%8S& ()-0c?, < 10#3v, 10%8S& ()-0 10%8S& ()-0
1096S& ()-0 10%8S& ()-0 10%8S& ()-OhL, < 10%8S& ()-0 10%8S& () - 0#3v,
1098S& ()-0 1098S& ()-0 1098S& ()-0 1098S& () - OhH, < 109%8S& ( 109%8S& () -0

1098S& ()-0 10%8S& ()-0#3v, 10%8S& ()-0 10%8S& () - 0cC, 211 Belwwary 2003
1098S& () - 0#3v, 10%8S& ()-00 10uS8S& () - 0- M@&sSs ()-0 10%8S& ()-0_?, < 10%
1098S& ()-0 10%8S& ()-0 1098S& ()-0 10%8S& ()-0 1098S& ()-0 10%8S&' () - 0hD, <
10%¢#3v, 1098S& ()-0 10%8S& ()-0

wherein Rg is

a) carboxyl,
b) halo,
c) -CN,
5 d) mercapto,
e) formyl,
f) CFa,
g) NO,
h) C4.¢ alkoxy,
10 )] C4.g alkoxycarbonyl,
)] C4.g alkythio,
k) Cq.5 acyl,
) -NRy3Ra,

m)  Cqg alky! optionally substituted with OH, C.5 alkoxy, C1.s
15 acyl, or -NR33R24,
n) Co.g alkenylphenyl optionally substituted with one or two
R2s.
o) phenyl optionally substituted with one or two Rjs,
p) a 5- or 6-membered saturated or unsaturated heterocyclic
20 moiety having one to three atoms selected from the group

consisting of S, N, and O, optionally substituted with one or
two R25, or

Q)
0

¥

25 Rojand Roy at each occurrence are the same or different and are
a) H,
b) formyl,



109%86S& ()-0 1098S& ()-0)#3v, | PO< 1098S& ()-0 10¥8S& () -0#3v, 10¥%8S& ()-0
1098S&' ()-0 109BS& ()-0 10¥8S& ()-0cCO0< 10% 10%BS&' ()-0 1096S&' ()-0
1098S& ()-0 10%BS& ()-0 10¥8S& ()-0 10%8S& ()-0 "cCO< 10% 10%6S&' () -0
1098S& ()-0 1098S& ()-0#3v, 1096S& ()-0 10¥%8S& ()-0"3$(./02{ _?0< 1
109%8S& ()-0 1098S& ()-0#3v, 108S& ()-0 109BS& ()-0 10¥8S& () -0245678: ; gGt<
1098S& ()-0 1098S& ()-0 1098S& ()-0#3v, 10%8S& ()-0 10988&ebyuary 2003
1098S& () -0; <= >’?@\RZ ]< 1096 &F10% & ()— H®3 - 10% & ()-(10SS10SS10SS
1098S&' () - O#3 1098S& ()-02ZxVa~]< ! ~ 10% $ & ()-/!' 0 10921 z& ()-/ L
10%c& ()-/!'} 10%& O-/'e 10%|& ()-/!'/R

c) C1_4 alkyl,

d)  Cyg4acyl,

e) phenyl,

) C3.g cycloalkyl, or

5 9) R23 and Ry4 taken together with the nitrogen atom is a 5- or

6-membered saturated heterocyclic moiety which optionally
has a further hetero atom selected from the group
consisting of S, N, O, and can in turn be optionally
substituted with, including on the further nitrogen atom,

10 phenyl, pyrimidyl, C4_3 alkyl, or C4.3 acyl,
Ros is
a) carboxyl,
b) ‘tualo,
c) -CN,
15 d) mercapto,
e) formyl,
f) CF3,
g) NOg,
h) C1.g alkoxy,
20 i) C4.¢ alkoxycarbonyl,
i) C1.g alkythio,
k) Ci.6 acyl,
)} phenyl,
m)  C4_ alkyl optionally substituted with OH, azido, C4.g alkoxy,
25 Ci.5 acyl, -NR35R33 -SR34, -O-SO,R35, or

R35—©-NH-CO-O-

n)  -C(=0)NRysR27,
0)  -NRz3Rz4,



109 F & ()-/=gvxV4~]< !'r/ 109 ()-/! 109%ZZ& ()-/! 1098 3 & ()-/!'w 10% Z
Z& ()-1 $: 10%:& ()-/!= 109%T& ()-/(-3xV4~]< |E 10% u\u& ()-/10

109%[& ()-/! 10%ré& ()-/!A 109KX& ()-/ 10%& ()-/!R

10% i & ()-/3Y]~_ qyzpC8 !W0%& ()- | 910% & ()- nl0% & ()- 10mm 10mm
10mm 10%m®& ()-/10 10%{& ()-/z[?p08 WO ! WL0% & () - #3$XT | WL0% & () -
IWL0% & ()- 'WL0% & ()- !'WL0% & ()-cG+3 ' WL0% & ()- ! WDPF&bl)ary 2083

I WL0% & ()- 'WL0% & ()- 'WL0% & ()- !Wiev84d ¢)-dD+3 | WL0% & () !WL0% & () -
I WL0% & ()- !WL0% & () - #3$XT

p)  -N(Ryg)(-SO2R22),
q)  -SO2-NRzgRz7, or

r -S(=0)Rz2,
S) -CH=N-R28, or
5 t) -CH(OH)-SO3R31;

Rps is the same as defined above;

Rog and Rpy at each occurrence are the same or different and are

a) H,
b) Cq.g alkyl,

10 c) phenyl, or
d) tolyl;

Rog is

a) OH,
b) benzyloxy,

15 c) -NH-C(=0)-NH,,

d)  -NH-C(=S)-NHy, or
e) -NH-C(=NH)-NR29R30;

Rag and Rg3g at each occurrence are the same or different and are

a) H, or
20 b) C4 alkyl optionally substituted with phenyl or pyridyl,
Rzq is
a) H, or

b) a sodium ion;
R32 and Rg3 at each occurrence are the same or different and are

25 a) H,
b) formyl,
c) C4.4 alkyl,
d) Cq.4 acyl,

e) phenyl,



I WLO% & ()- !'WL0% & ()-CcC+3 WL0% & ( ! WL0% & ()- !'WL0% & ()- !'WL0% & () -
I WL0% & () -#3$XT( 'WL0% & ()-_C+3 'W0% & ( 'W0% & ()- !'WL0% & () -

I WL0% & ()- !'WL09% & () - #3$XT( ! WL0% & ()-hL+3 | WL0% & ( ! W !W0% & () -
IWL0% & ()- 'WL0% & ()- !'WL0% & () -#3$XT ! WL0% & () -yX7 W0 Ol

s10%! x& ()- 93' 10%! x& ()-  ml0%!x& ()-10" 10" 10°

I WLO% & () -#3$XTS8AN|[OyX7 WO !l 10% & ()- @ 109 I1)Febrvarp2083()-1
YZ10%xx& ()- sSMLO%!xX& ()- , 10%!X& (iéf‘l BI[:yX7 'WLO ! | -109%Xx& ()-
+109%! x& ()- 0% & ()-1 9A0U{x& ()- 0ux! x& ()- | 10% !

& () - BEKUWKI qyX7 ! WO Y109%Xg X& () -

f) Ca.g cycloalkyl,

9) R3> and R33 taken together are a 5- or 6-membered
saturated heterocyclic moiety having one to three atoms
selected from the group consisting of S, N, O, optionally

5 substituted with, including on the nitrogen atom, phenyl|,
pyrimidyl, C4.3 alkyl, or C4_3 acyl,

h)  -P(O)OR37)(OR3g), or

i) -S02-R3g;
Ragis
O eaelo~, O E b
‘r’J »  (CH3)sC™ s R
10 CH, cn;
Ras is C4.3 alkyl;
Rag is

a) C4.g alkoxycarbonyl, or

b) carboxyl;
15 Rasy and R3g at each occurrence are the same or different and are
a) H, or
b) Cq.3 akyl;
Rag is
a) methyl,
20 b) phenyl, or
) tolyl;
wherein K is
a) 0O,
b) S, or
25 c) NR4g in which Ry4q is hydrogen, formyl, C4_4 alkyl, C4_4 acyl,

phenyl, C3_g cycloalkyl, -P(O)(OR37)(OR3g) or —=SO5-Rzg in

which R37, R3g and R3g are as defined above;



| 109%Xg X& ()-10x x10x x10x x1 14 10% x& ()-m 210%!x& ()- 2

T-109& ()-qtkS77 WO 109%Xg X& ()-/( 109%%g X& ()-/ 10%Xg X& ()-/ 10%Xg

X& ()-/ 109Xg X& ()-/ !'VWysW'7 ! W0 109Xg X& ()-/ 10%Xg X& ()-/ 109%Kg

X& ()-/ 109Xg X& ()-/ 109%Kg X& ()-/xX@ !'WL0 109%Xg X& ()-/ 10%Xg X& ()-/
109Xg X& ()-/ 10%Xg X& ()-/NORpX<7 !'WL0 109%Xg X& ()-/ 10%g X& ()-/ 10%g
X& ()-1 109%Xg X& ()-/ 10%Xg X& ()-/RsW'7 ! W0 10%Xg X&21)Februarp@00&: () -/
109%g X& ()-/ 10%Kg X& ()-/ 10%g X& () -/ 44§ fFgxX@ ' W0 10%g X& ()-/ 10%Xg
X& ()-1 109%Xg X& ()-/ 109%Xg X& ()-/gjt\@ !WL0 10%Xg X& ()-/ 10%Xg X& ()-/
109Xg X& ()-/ 109Xg X& ()-/ 109%%g X& ()-/kK37 !0 109%g X& ()-/ 10%Xg

X& ()-1 109%g X&R4p-R41, Rq2. Rq3, Ry4and Rys5 at each occurrence are the same or

different and are

a) H,
b) formyl,
5 ) carboxyl,

d) C 1. alkoxycarbonyl,
e) Cygalkyl,
f) C,.g alkenyl,
wherein the substitutents (e) and (f) can be optionally substituted with
10  OH, halo, C4.g alkoxyl, C4.g acyl, C4.g alkylthio or C4_g alkoxycarbonyl, or
phenyl optionally substituted with halo,
g) an aromatic moiety having 6 to 10 carbon atoms optionally
substituted with carboxyl, halo, -CN, formyl, CF3, NO,, C4.¢
alkyl, C4 alkoxy, Cq.g acyl, Cq¢ alkylthio, or C4_g

15 alkoxycarbonyl;

h)  -NRgRg4s,

i) OR44,

) -5(=0)i-Rgs,

K)  -SO2-N(Rye)Ry47), or
20 )] a radical of the foliowing formulas:

o]
= G OO
’ \couﬂg' ° '

o O O
= ' Rs1 ,

Rsa
HN N R (CH2)t—N N R N N
— (7 - — 53~ —
_/ , , or ;
¥ Rsz)—(j) u

Ryg is the same as defined above;



109Xg X& ()-/ 109%g X& ()-/t\@ ! 109%g X& ()-/% 109%g X& ()-/ 109%Xg

X& ()-1 109Kg X& ()-/ 109Xg X& ()-/gK+7 109Kg X& ()-/ 109%Kg X& ()-/0 10%g
X& ()-1 109%Kg X& ()-/ 109%Kg X& ()-/ 109%Kg X& ()-/"kS77 109%Xg X& ()-/ 10%Xg
X& ()-/ 109Kg X& ()-/ 109Xg X& ()-/ 109Xg X& ()-/"#$' *+. 1t X87 10%Xg

X& ()-1 109%Xg X& ()-/ 109%Xg X& ()-/ 109%Xg X& ()-/ 109%g X& ()-/1259: =ABXX@
109Xg X& ()-/ 109%g X& ()-/ 109%g X& ()-/ 109%g X& () - /AHSstumary ge98 101010
C U109 ()- 109Kg X& ()-1 109Kg X& ()-/ ~1t8Kg X& ()-1]1nvy|}~fI*Y

109KE& () - @Y 109K& ()- @1Y 109K& ()- @Y 109K& ()- @ & &LOYKE& ()- v

MLOYKE' () - XxX@ 109KY 109KE& () - @Y 109K& () - @LY 109K& () - @Y

109K&' () - @pX<Y TORY 109K& ()- @Y 109K& ()- @Y

a) 0,
b) S, or
c) SOy;
5 R4z and Ry3 at each occurrence are the same or different and are

a) H,
b) C3.5 cycloalkyl,
() phenyl,
d) C45 acyl,

10 e) C4.s alkyl optionally substituted with OH, C,_g alkoxy which

can be substituted with OH, a 5- or 6-membered aromatic
heterocyclic moiety having one to three atoms selected from
the group consisting of S, N, and O, pheny! optionally
substituted with OH, CF3, halo, -NO5, C4.4

o RS
I =
15 alkoxy,-NR4gR4q, OF ° ,
f)
o]
Rs4
Rss~CH— , or
g)
V. N—(CH)t—
N =
20 Vis
a) 0,
b) CHy, or
c) NRsgg;

Ryg and Ry4g at each occurrence are the same or different and are
25 a) H, or
b)  Cq4alkyl



109K&' () - @FLY 10%K&' ()- @Y 10%K&' ()- @ X8Y 1Y 109K& ()- @Y 109K& () - @Y
109K& () - @Y 109K& ()- @Y 109K& ()- @XX@ 1Y 109%K& ()- @Y 109%K& ()- @Y
109K&' () - @Y 109K& ()- @ "#&) *- pX<Y 1Y 109K& ()- @Y 109K& ()- @Y
109K& () - @Y 109K& ()- @Y 109K& ()- @ 239r svsWY Y 10%K&' () - @Y
109K&' () - @Y 109%K& () - @Y 109%K& () - @f(Y 10%KE& () - @xX@ Y 10%K& () - @Y
109K&' () - @Y 109K& () - @Y 109%K& () - @pPOY, 1OYKE& () - @Y .’2@%@%rﬂé @003
109K& () - @&Y 109K&' () - @Y 10%K&' ()- @Y "109K& ()- @x\DY 10% Y 10%K&' ()- @Y
109KE& ()-@ Y 10%K& () - @Y 10%K& ()-@L\ >0 10( ( ! 1f 10%
R54 is
a) OH,
b) C1.4 alkoxy, or
¢)  -NRg7Rsg;
5 R55 is
a) H, or

b) C1.7 alkyl optionally substituted with indolyl, OH, mercapty|,
imidazoly, methylthio, amino, pheny! optionally substituted
with OH, -C(=0)-NH,, -CO5H, or -C(=NH)-NH,;

10 Rsggis

a) H,

b) phenyl, or

c) C1. alkyl optionally substituted by OH;

Rs7 and Rsg at each occurrence are the same or different and are

15 a) H,
b) C4.5 aikyl,
c) C4.3 cycloalkyl, or
d) phenyl;
Ryg is
20 a) C1.g alkyl optionally substituted with C4_g alkoxy or C4_g

hydroxy, Cs.5 cycloalkyl, a 6-membered aromatic optionally
benzo-fused heterocyclic moiety having one to three
nitrogen atoms, which can in turn be substituted with one or
two -NO,, CFjg, halo, -CN, OH, C4.5 alkyl, C4_5 alkoxy, or
25 Cq.5 acyl,
b)

V. N—(CHJt—
_/ 2

c) phenyl, or



( & ()- 1f109 & ()- HLf109& ()-!1f 109008 ()- F.10%88& ()-Y 10%K& ()- @*. 68;
@> 10( ( 9409 ()- @O% ()- Lt109%& ()- Y 109%& ()- @I 109%& ()-- 10( (
10( ( @FN'{z9> 10( 5 109 ()-f( C 109%& ()-f( 109 ()-f(! 109®?& ()-f
6109 ()- . 109& ()-"'39:;>/dB> 10( 5!, 10%"& ()-t! , 109%"& ()-t!!,
109" & ()-t!)!  109%"& ()-f!° 109R2& ()-f>CDGIKNTORO!, 109%"& ()-t!,

109" & ()-t! Ol, 109%"& ()-t!, 109%"& ()-t! !, 10%"& @I-February 2003 we! , 1
, 109%"& ()-t!, 109%"& ()-t! |, 109%"& {)M401; 10%"& ()-t! hkpqtehD,
d)  pyridy};
Ras is
a)  Cqapalkyl,

b) C,.1¢6 alkenyl,

5 wherein the substituents (a) and (b) can be optionally substituted with
C1.g alkoxycarbonyl, or a 5-, 6-, or 7-membered aromatic heterocyclic
moiety having one to three atoms selected from the group consisting of S,
N, and O,

c) an aromatic moiety having 6 to 10 carbon atoms, or
10 d) a 5-, 6-, or 7-membered aromatic heterocyclic moiety having
one to three atoms selected from the group of S, N, and O,
wherein the substituents (c) and (d) can be optionally

substituted with carboxyl, halo, -CN, formyl, CF3, -NO,,
C1.6 alkyl, C45 alkoxy, C4_g acyl, C4. alkylthio, or C4.g

15 alkoxycarbonyl;
R4g and R4y at each occurrence are the same or different and are
a) H,
b) phenyl,
c) Cq alkyl, or
20 d) benzyl;
Rsq and R54 at each occurrence are the same or different and are
a) H,
b) OH,

c) C1.g alkyl optionally substituted with -NR4gR 49 in which Ryg
25 and Ryg are as defined above,
d) Rsgp and Rgq taken together are =0;
Rso is

a) an aromatic moiety having 6 to 10 carbon atoms,



109" & ()-t! !, 109%"& ()-t!, 10%"& ()-t! !, 10%"& ()-t!!,

109" & ()-t!oRO!, 109"& ()-t!, 10%"& ()-t! |, 10%"& ()-t!, 10%"& ()-t!
B 10% & ()-tItR 1, I, 10%"& ()-t!, 10%"& ()-t! !, 109" & ()-t!,

109" & ()-t! |Q4l 109%" & ()-t! "1, 109" & ()-t!', 109%"& ()-t! "1,

109%" & ()-t!", 10%"& ()-t!oR0!, 0% &() th, 10%"& ()-t! !

109" & ()-t!, 10%‘"&'()-t! |, 109 " ()- 18R !, L 102 February 2003
109" & ()-t! !, 109%"& ()-t!, 109" &() t' /«82() BEOMWT! 109%& ()-/

109& ()-/ 1&L0%& ()- OmLO%& ()- 10"" 10"" 10"", 109%"& ()-t! OPQUWK[ ]t X87!

b) a 5- or 6-membered aromatic optionally benzo-fused
heterocyclic moiety having one to three atoms selected from
the group consisting of S, N, and O, wherein the
substituents (a) and (b) can in turn be optionally substituted

5 with one or three -NO,, CF3, halo, -CN, OH, phenyl, C4_s
alkyl, C4.5 alkoxy, or C4.5 acyl,

c) morpholinyl,

d) OH,
e) C1.g alkoxy,
10 f) -NR4gR4g in Which R4g and R4g are as defined above,
g)  -C(=O)-Rsg, or
h)
J~--._<_O l }_—_
o * .
Rsa is
15 a) H,
b) formyl,

c) Cq4 alkyl,
d) Ci4acyl,
e) phenyl,
20 f) C3.g cycloalkyl,
g)  -P(O)OR37)(OR3g), or
h) -SO2R3g, in which R37, R3g and Rzg are as defined above;
Rsg is
a) morpholinyl,
25 b) OH, or
c) C1.¢ alkoxy;
his 1,2, or3;
iis0,1,0r2,



109& ()-/ 109& ()-/) 109 ()-/ 109& ()-/ 109& ()-/]sWr7! 109%& ()-/

109& ()-// 109& ()-/ 109& ()-/ 109& ()-/"H#&YZXX@' 109%& ()-/ 109%& ()-/
109& ()-/ 109& ()-/Z] pX<7! 109& ()-/ 109& ()-/ 109& ()-/ 109%& ()-/

109& ()-/"#$&WI7! 109& ()-/ 109& ()-/ 109& ()-/ 109%& ()-/

109& ()-/ & / pgr uxw\r7! 109& ()-/ 109& ()-/ 109%& ()-/ 109%& ()-/

109& () -/ xy| xX@' 109& ()-/ 109& ()-/ 109%& ()-/ 1ocy&'(24/ﬁéotuary12m@()-/
109& ()-/ 109& ()-/ 109& ()-/ 1ocy&'()-/1?1f-§vy7! 109& ()-/ 109& ()-/
109& ()-/ 109& ()-/ 109& ()-/xX@' 109& ()-/ 109& ()-/ 109%& ()-/

109& () -/ QRSpX<7! 109& ()-/

jis0,o0r1;

kis 3,4, or 5;

ris1,2,3,4,50r6;

tis0,1,2,3,4,5,0r6;
5 wuis1or2;and

Qis
a) hydrogen,
b) halo,
c) NO,,
10 d) Ns,
e) C4-Cg alkylthio,
O
f) C1-Cs aIkyI—S— )
O
g) C1-Ce alky|—§—-
O 1
h) C1-05 alkyl,
15 )] C4-Cg alkoxy,
D formyl,
O
k) C4-Ceg alkyl—C—,
Q
I) C1‘C5 alkYI'—'O‘C“‘ ]
m)  -sulfamoyl (HoNSO,-),
20 n) -NHOH,
9
o  C4-Cealkyl—C-0—
o)

p)  heteroaryl —(— in which heteroary! is a 5- or 6-membered

aromatic heterocyclic group having 1-3 hetero atoms
selected from O, Nor S,



109%& ()-/ 109%&' ()-/ 10%& ()-/ 109& ()-/sXK>!1010 109& ()-/ 109%& ()-/
10%&' ()-/ 10%&' ()-/oN-> .10%R5&& ()-Z1 + 109%&R&& ()- Y"109%R&& () -

| 109R&&' () - 10%R&& () - &L0YR&&' ()-100:L}|[;-> . 10%&R&& ()- @ S1O0%R&&E' () -
y5- 10%R&& () - y5-10%R&&& () - 310%&R&& ()- . 109R&& () - ZsV\F> 10%&&&' () -
109R&&' () - 10%&R&&' () - 10%&R&& () - 109R&& () - XX@> 109&&& 0%&&&' ()
109%R8& () - 1098&& ()-pX<> 109%8&&' ()- 109%R&&' ()- 109&&&1 ?F})ebrqw@@%)
109R&&' ()- (i Gx> 10! Y109%&' ()--! Y10%&' ¢)152 £ nlO%& ()- 10%R&& () -
109&&& () - (z} kK3> q, Y'- 10%& ()-Y"-10%& ()-q, Y- 10%& ()-Y"'-10%& ()- M
Y10%&' () - - pX<>

Y'-109%&' ()--q, Y'-109%& ()-Y"- 10%& )--q, Y'-10% () V 109& ()-' sW7 >
Y'-109%& ()-Y"-109%& ()q-)q g/é_@ %) - Y - 109%& () - -10%&' ()-' ()*+, 4BDdCY"
S109& ()- ,3 z109%& ()~ 9109& ')~ 101010Y"- 10%& () g, DAAIMPZ[ "} E) 109%&' () -
109& () - 10%&: ()- +1Gy& ()amm"o,loo/& ()- 1109%& () - "dehrmq{ sW 10% 109’ () -
109&' ()-1 109&' () - 100)/& ()- 109& gamlnLXX@ 10% 109&' () -

C4-Cg alky
t) di(C4-Cg alkyl)amino-,
9
5 u) (C4-Cpg) alkyl—C-NRgoRg4 in which Rgg and Rg4 are each
independently hydrogen or C4-Cg alkyl,
V) OH,
w) cyano,
X) hydroxy (C4-Cg alkyl),
Q
10 ) C,-Cg alkyl—S-C—,

0
2) NC—(CH,),—C— in which ris 1-6,

o)
aa) CsH5CH2‘O"‘C"‘ '

Q
bb) CgHs-O-C—,
N/OR84
cc) C4-Cg alkyl—c'f-— in which Rg4 is hydrogen or C4_g alkyl,
Q
15 dd) RgsO—(CH,)1.—C— in which Rgg is hydrogen, C4.g alkyl

optionally substituted with one or more F, Cl, OH, C4.g
alkoxy or C_g acyloxy, C3 ¢ cycloalkyl or C4_g alkoxy;

N‘OR“
ee) H-C—  inwhich Rg4is hydrogen or C44 alkyl,

ff) a substituted or unsubstituted Cg-C4g aryl moiety,

20 gg) asubstituted or unsubstituted monocyclic or bicyclic,

saturated or unsaturated, heterocyclic moiety having 1-3



1098 ()- 109%& ()- 10%& ()-pX= 10% 10%&' ()- 10%&' ()- 109%&' ()- 109&' ()-
10%&' ()-PzY8= 10% " YylO0%& ()- H Yy10%&' ()- Q Yyl0%&' ()-0! Yy10%, & ()-!
Yy10% | & ()- y mlO%& ()- zm S2 &@0%Me ()-10D10D10D , 7g10%D& ()-0! 110%
& ()-S' Yy109%& ()- R Yy1l09%& ()-|[: S2  10%pM& ()- 9f 10%M& ()- 3
1090ME' () - L* 1098vgM& ()- ! 1098vpM& () - | 109%vpMs () -80zZ: * S2 100/%&' ()-
109g& ()- H 3 10%g& ()-3-! 3 10%-M-& ()-3! 3 10%vBNVB&2()February 200
Z10%HM&' () -xX@  10%g& ()- 109%g& ()- -10881& ()- 10%& ()-pX<2 10%& () -
10%& ()- 10%& ()- 10%& ()- 10%g& ()-sW2 10%& ()- 10%& ()- 10%& ()-
atoms selected from O, N or S, said ring being bonded via a
ring carbon or nitrogen to the phenyl substituent,
hh) amonocyclic or bicyclic substituted or unsubstituted
heteroaromatic moiety having 1-3 hetero atoms selected
5 from O, N or S, said ring being bonded via a ring carbon or
nitrogen to the phenyl substituent and wherein the
heteroaromatic moiety can additionally have a fused-on
benzene or naphthalene ring;
the substituents for such p, q, ff, gg and hh moieties being selected from

10 1 or 2 of the following:

1)  halo,
2) C1.5 alkyl,
3) NOy,
4) N3,
Q
15 5) C4-Ce alkyl —S—,
Q
€) C1-Cs alkyl——§—
O 1
7) formyil,
Q
8) C4-Ce alkkyl—C—,
Q
9) C4-Cg alkyl—0O-C—,
Q
20 10)  heteroaryl—C— in which heteroaryl is a 5- or 6-membered

aromatic heterocyclic group having 1-3 hetero atoms
selected from O, N or S,
Q
11) CgHs—C—,
9
12) -(C4-Cg) alkyl—C-NRggRg¢ in which'Rgq and Rgq are each

25 independently hydrogen or C4-Cg alkyl,



10%9& ()- 109%9& ()- 9hF82 10988 P L*109%6& ()- C L*109%&' ()-! L*10%gq& ()-!
L*10%&' ()- 10%9& ()-jN2 1094 10% & ()-! 10%& ()-! 10% & ()-!
10% & ()-( 10%% 10984 ), : SW'2 10% & ()-! 10% & ()-! 10% & ()-!
10% & ()-! 10% & ()-!:; @®stux\D2 10% & ()-! 10% & ()-! 10% & ()-!
10% & ()-!ukS72 10% & ()-! 10% & ()-! 10% & ()-! 10% & ()-!
10% & ()-!sWr2 10% & ()-! 10% & ()-! 10% & ()-! 20%ebrgary2003
10% & () - ! xX@ 10% & ()-! 10% & ()-L 180W & ()-! 10% & ()-! !$pX<2
10% & () -!

13) OH,

14)  hydroxy (C4-Cg alkyl),

15) C4-Cg alkyl-—S-fQ:- ;
Q
16)  NC—(CHp), —O-C— inwhichris 1-6,
Q
5 17) CgHsCH,—0O-C—,

18)  -CHp-Rggin which Rgg is

a) -OR3; in which Rg; is as defined above,

b) -SR35 in which Rz, is as defined above,

) -NR32R33 in which Rz, and Rg3 are as defined

10 above, or

d) 5- or 6-membered heteroaromatic containing 14 O,

S or N atoms,

_ORg4
19) C4-Cgalkyl—C—  in which Rgy4 is as defined above,
20) cyano,

15 21) carboxyl,
22) CFj,
Q
23) C4-Cgalkyl—C-0— '
O

24) CGH5-0-E)— in which the phenyl moiety may be optionally
substituted by halo or (C4-Cg)alkyl,

o)
20 25) NR60R51—-6-— in which Rgg and Rgq are as defined above,
O o)

26) R91—NH—6-—- or Rg-'_é‘NH‘— in which Rg4 is a 5- or 6-
membered aromatic heterocyclic group having 1-3 O, N or
S,



10% & ()-! 10% & ()-'& 10% & ()-! 10% & ()-!$67: NOsW2  10% & ()-!!
10% & ()-! 10%& ()-! 10%& ()-! 10%& ()-1tT<2  10% & ()-!
10% & ()-1) 10%& ()-! 10% & ()-!1 P02

109 ()-. 10%&' ()-.109%& ()-.109%&' ()- ,,glo%& ()-) 10% & ()-!BCl LMKX@
.10. 10%&' () -. 109%& ()-. 109%& () -. 109& () - MPXY\ | knpX<2

.. 109%& ()-.10%& ()-.109%& ()-.10%& ()-.10%& ()-nyz}sXK> 21 February 2003
.1010. 10%& () -. 109&' ()-.10%& ()-. 109%&' () 4ghF> F. 10%& ()-1 %0%& () -
y109&' ()- 9s109%& ()- &L0%&' ()- nlO%&: ()-10{Z9-> F S109%& ()-F f10%& ()-y
109 ()- M  10% ()- !  109%& ()-  L610% ()-5B"Z8-> !yY" @O%& ()-
tVY" @O%& ()-y!tY" @OUKKE ()- f10%& () f10%& ()- SL10%& ()- FeMD>
*S109%&' () -, R * S10%& Yl * S109 ’S109& ()-1*S10%& ()- OR5>

*S109%&' () - * S10%& () - &é&gﬁ‘:ﬁgi 89 ()-, R *S10%& ()- #$' -.oMs>
,R!*SlOO/&'()-*SIO%&() R(! *S109& ()-!*S0%: () -, R 1nopi Q4>

o () T S0 gy, S brfi St o z@%% SEETEEo ) -

110988 ()- *109B& ()- ! 109B& () - YlO%B& Oee ,JyX7 > F%LO%& ()-

i atoo ()t oriove O STk p o Qopf £ pigh ik Kibed A7

FWLOYB& () - M % vV6109KE ate eddiPiHiépéndently C4_g alkyl; or
5 Qand either Ry and Ry taken together form ~O-CH»-O.

2. A compound of claim 1 wherein A is

R;

-
Rs
10
in which Q, Ry and Rj are as defined in claim 1.

3. A compound of the formula

15 1A

or a pharmaceutically acceptable salt thereof, in which

R4 is H, C4.g alkyl optionally substituted with one or more F, Cl, OH, Cy_g
20 alkoxy, or C4.g acyloxy, C3_g cycloalkyl or C4_g alkoxy;
R and R3 are each independently

a) H,



109K& ()- 10%K& ()-108108108 0S9 109B& ()- (), 236;

<XX@LOUKE () - $L0UK&' () - $109K&' () - $109UK&E () - $O<pX<6109%K& ()- $1L0WKE () -
C$L0UKE' () - $LOUK&' () - $109K& () - $SWIBL0UKE () - $10UK&' () - $109K& () - $10%
K& () - $(10%K& () - $34xX@LOYKE' () - $LOUK&' () - $LOUK& ()- $10UK& ()- $45qrs
PX<610UKE&' () - $10UK&' () - $10%K&' () - $10%K& () -° $100/2§f ChruahwWane309ke: () - $1
0UK&' ()-"$ 10UK& () - $$109K& () - $109K& ()-" $|\ <610 E'()-‘$10%<&'()-‘$10%<
& ()- $109K& () - $109UK& () - $x\ DBLOUKE' () - $LOUK&' () - $LOUK& () - $10UK& () -
"$ - 7Tt\ @LOYKE () - $L0UKE () - $L09KE ()--18E0UKE () - $109K& () - $789: TnM 6
710% & () - 710%& ()- @@AO0% & ()-Mj @@L0%

& () - MLOYKS&' ()-" $10UK&' ()-"$| dD 710% 10% & ()-010% & ()-010% & ()-0

9310% & () -310r 10r 10r sSWD

10% & ()-010% & ()-01@Y & F)-010% & ()-010% & () - OxX@

10% & ()-010% & ()-010% & (- 010% & () - 0TUVpX<D

10% & ()-010% & ()-010% & (3™ 0810% & ()-010% & () - OWAD

10% & ()-010% & () - 010(3).;&' (Br; 0010% & ()-010% & () - OXX@

10% & ()-010% & ()-010% & ()-01Q% & ()-O0QRSY\] " pX<D

10% & ()-010% & ()-0108p & ($+-688%-& ()-010% & ()-0" | npsWD

10% & ()-010% & ()-010% & ()-010% & ()-0(10% & () - OxX@

10% & ()-010% & ()-0108h & (NH210% & () - OMNOPX<D

10% & ()-010% & ()-010% & (i_ 0&10% & ()-010% & () - 0CsWD

10% & ()-010% & ()- 0109 & (}-010% & ()-010% & ()- 0|\ DD

10% & ()-010% & () - 010%& ()c,Qla%es. () - 0pX=010_10% & ()-010% & ()-010% & ()
-0810% & ()-010% & ()-0,/No@10 ! f 10%y& ()- f ml0%s& ()- S10%s& ()- &
Y 3 10%s& ()- &10%s& i) - 100H0 N1gT|[9@10 ! fl%0%B B & ()- :f@10%& ()-Y
f@109%s& ()-Y Yf 10%H& ()- _f l%gp/(ysy&'()- 'xf 1098 ()- QY yX7*10

f-109%& ()-y) M-10%& (D-y (FMFes& ()-y! f-10%& ()-y

Df | 9400& ()--!f1%0%= g+ & {anch and@FbALO , 100ME ()- #10%ME ()-
109M& () - | s109wmve () - Yoo “()-110 10FI zY8A10 10% f & () --

1090VE ()--! 1090DMR& ()--! 109PMP& ()-- Q 109& ()-- 4 109K () - DXqyX7A10
1f 109K ()-  #S10%WNE' (g)- !hﬁéﬂo%@(.('\’(&'()' | #S109W&' () -

b) halo,
15 d N

g) C4-Cgalkylthio,

f§  CyCealkyl —8—,
o)

g) C+Cs alkyl———l‘s"—- )
o
h)  C4-Cealkyl.
20 i) C4-Cg alkoxy.
i) formyl,

Q
K) C4-Cg alkyl—C—
Q
) C-Cs alkyl—0-C—
O

m) C1Cs alkyl—C-0—



| #S109OME ()- ! f109%VME ()-vU40 |:10% ()- S mlO% () - 1L0MVLOMVLOMM
S8109ME ()-y L3109ME ()-4 L3109WE ()- 48Q \ <vU40

@10%4y& () - @10%4y& () - 10%4y& ()- 10%& () - 10%y& () -

10% t & () - xX@0 @10%4y& ()- @10%4y& () - @10%4y& () - @10%4y& () - pX<40
@10%4y& () - @10%4y& () - @10%4y& () - @10%4y& () - @10%4y& () -sW40
@10%4y& () - @10%4y& () - @10%4y& ()- @10%4y& () - @ 20%ebydary)2003@10
@10%4y& ()- @10%4y& ()- @L10%4y& () -ayePUy4y& () - ! $pX<40

@10%4y& ()- @10%4y& () - @10%4y& ()- @10%4y& () - @10%4y& ()-$, -. 0L4ESW
740

@10%4y& () - @10%4y& () - @10%/4y%/( ) - @10%4y& ()- @10%4y& ()-EFG JM axX

R T T
1- 10%<&'( % )-@ tal - 3f ()1bcy&g‘%}‘f’?‘l"l'ﬁ‘%‘i‘éf*‘%'?@fﬁhf?@gé‘? ﬁe%‘é/gﬁt‘ﬁ‘? F@ F

10%&' ()-F @ F selected from O, N or S,

10% & () - FsW3f " 1f * 109& ()-f 1Q9& ()-f 109& ()-f  109%& ()-f 10%& ()-

$UXX@Bf ~ 1f  10%& ()-f  109& ()-fY109& ()-f 109& ()- %&()/ BCOpX=3f " 1f  10%& () - f
T109& ()-f 109 ()-folovUesTCToo® ()-Di | [9=3f 1! s' 10%SBSB& ()- fy6

109k ()- fyf _10%& ()-.fl 10940& ()- fpl 1090& ()- fl

109 () - - f ghP{ zv@3f 1810103 00 ()- f 11098 ()- : 3+109%& ()-!f]
3+10% L& ()- f s' 109%g)() - czabe AkyIBMinG-& ()-a+ 10% : & ()-q+ 10% :& ()-q+
fE 10% & ()- f'10% & ()- 45 no0% ' & ()- -./fgi sW3, 1, 10%

L& ()-q+, 10% : & ()- o, L0BKCiLe(dlky)andifgs, : & ()- g+, 10% : & ()-q+xX@, 1, 10%
- & ()-q+ 10% :& ()-q+ 10% :& ()-q+ 10% : & ()-q+23~t\<3, 1, 10%
L& ()-q+, 10% :& ()-q+ 10% :& ()-qR10% :& ()-q+ 10% : & ()- g+t X83, 1, 10%
& ()-0+ 10% : & () - §F, 10YE+-C8) ikylr&-NRgoRein(Whidh Rp§ ¥nd Ry (e @asK@, 1, 10%
L& ()-0+ 10% :& ()-q+ 10% : & ()-q+ 10% : & ()-g+pX<3,1,10% : & ()-q+ 10%
& ()-q+, 10% : & ()-q+, 10%dep&né9ntly+hm;gen@ -Cgaduk3, 1, 10% : & ()-qg+, 10%
& ()-9+,10%. & ()-g+, 10?6 & ()-9+,10% & ()-q+xX@,1,10% :& ()-q+, 10%
. & ()-q+, 1090 : & ()-§)+, 108 & ()-g+ () + / pX<3,1,10% :& ()-q+ 10%
L& ()-q+, 10% & ()- g 10%@6&' ()-q+, 10% : & ()-q+/ ABCEFMsWI3, 1, 10%
1 & ()-q+ 10% :& ()-q+ 10% :& ()-q+ 10% :& ()-q+ 10% : & ()-q+xX@3, 1, 10%
& ()-q+,10% : & ()-oF, 10hydrogy (C1+-&salk¥h : & ()-q+pX=3,1,10% :& ()-q+, 10%
- & ()-q+, 10% :& ()-q+ 10% :& ()-q+ 10% :& ()-q+)STUVgPrtS2 , 10%&: () - (
,Y910%&' ()- ,S mlO%& ()- 101010 , @B10%%& ()-!'E @10% & ()-rux{{Y8tS2 , ,x
109K& ()- M, !, 10%&W)) - MG41:Cg alkyl—S-C—,
Q
X) NC—(CH,), —O-C— in which ris 1-6,
Q
15 y)  CgHsCH—O-C—,
Q
z)  CgHg-O-C—,
/OFes
aa) Cy-Cgalkyl—C—  wherein Rg, is hydrogen or C;_g alkyl,
0

bb)  RgsO-(CH,);.5—C— in which Rgs is hydrogen, C.g alky!
optionally substituted with one or more F, Cl, OH, C4_g
20 alkoxy or C4_g acyloxy, C3.6 cycloalkyl or C4_g alkoxy,

N"'OR&;
cc) H-C— in which Rgy4 is as defined above,



109&' ()- M, 3109& ()- ,' 109& ()- ,10%& ()-e' ?2zY7tS2 !, 10% & ()-M ,S

109& ()-MM > 10% & ()-M C 10%& ()- M- 109H8 () - MF- !,
109%&' () - M 2Xi j kI xW=010HH, 10HHLOHH H 5@0%H& ()-y-! 5@0%& ()-y!,$
1098&& ()-M H 10% & ()-M-1,1 10999& ()-M|}7zY7J=010! | 3s10%<& () -
m8s10%& ()-!,13 10%& ()-!, 3 10%i& ()- ,1&10%& ()- ,
&T0%& ()-7n|[:J=010! , ,& 10%& ()- , " 109%& ()- , @4 Eebmiry PO03
10%4H&' ()- , s-10%& ()- , 3s109%& ()-CzY8J= 01q @10% qgj & ()-- |
A@0%& ()-- ., 110%& ()-- . A SF)10%& ()-- SFP0%g& ()--!/Sf)109%& ()-vUdl
 F @10%& ()- ,3 10%& ()- , ss10%& ()- Y10%~& ()- 10q10q10q , |
dd) .
Y% \
x=/
ee) ?
v|z\y
x 1
5 ff)
YV X
RN
X0
gg)
y N X
N ¥
\.’)
M 1
hh)
X
Yy
10 Kz’N ,
i)
x N
* N
N
M ?
in
x 7N
N N
K"(
M ]
15 kk)
X
I /a_
N \\')



3:10%& ()- #$'}]E) 10%-& ()-310%& ()-310%& ()-3 ,F@10%& ()- ,10%& ()-
Y @

10%-& ()-' +, / 347CsW1094.0%-& () - 310%-& ()-3110%-& ()-310%-& ()-310%-& ()-3C
DEJKNQRxX@L0%40%& () - 310%& () - 310%& () - 310%& () - SRUDCE| | APX<1094.0%&' ()
-310%-& () - 310%-& () - 310%-& () - 310%-& () - 3m/vx{s><g 1 eupsEY

10%-& ()-10%-& ()-310%-& ()-310%-& ()-310%& ()-3sW10908&Z 10%-& ()- 9&Z
10%-& ()-Y 9&Z 10%-& ()-9&Z 10%-& ()-Y 10%-& () XX@L0% 987

10%-& ()-9&Z 10%-& ()-Y 9&Z 10%-& () ~9% 10%-& ()-VY pX<1090&Z 10%-& ()-Y
987 10%-& ()-98Z 10%-& ()-Y 98&Z 10%-& ()-98&Z 10%-& () - SW10%9&Z

10%-& ()-9&Z 10%-& ()-Y 9&Z 10%-& ()-9&Z 10%-& ()-Y 9&Z 10%-& ()- XX@L0%Y
98Z 10%-& ()-98Z 10%-& ()-Y 98&Z 10%-& ()-98&Z 10%-& ()-Y "*+ C'rpO. 3

2S109& ()- 3 V2S10%& ()- 3 2S109&& ()-98Z 10%-& ()-Y 9&Z 10%-& () - 9&Z

10%-& ()-rstu{[C 3 2S10% o

Ix
NN,

nn)

00)
N-N

I N
/LN’

tkyl,
é‘” in which Rgz 18 HorC162 Y

pp)
s

%),——X

“"‘ N L]
10
qq)

9]

15 s8) y



109& 109 ()-& 3 F&IO0%& ()- 3 S Y10% ()- ~101010pX<C 3 2S, 10% ()-
18%& 8 109& 8 LO%& ()-, 109 ()- "#80SWIC 3, 10% ()-, 10% ()-
109 ()-, 10% ()-, 10% ()-016=>ATUxX@ 3 , 109 ()-, 10% ()-, 10%: ()-
10%' () - UXopgst wpX<C 3 , 109 ()-, 109%& ()-, 109%& ()-, 10%: ()-,

109 ()-wsWC 3 , 10%' ()-, 10% ()-, 10% ()-, 10% ()-, 10% ()-XX@ 3 ,
109 ()-, 109& ()-, 109%&' ()-, 10%&' ()-!"#pX=C 3 , 10%& 21 Feba.2003,
109%: ()-, 10%& ()-, 10%& ()-#LaozY8=C 3 1bYo 62109& ()-= ,1110%& ()-,!, NF

- 109%GG% ()-! $0, YOLOU& ()-

tt)
X
—(N
NN
Yl
uu)
s\N
_g_l\x,
5 W)
N
—N, —y
x/"| ,
ww)
/\
y
<N Qv
Y ’
Xx)
X
s
B )
10 o
yy)
ORg2
° N
/
_I_ ,
zz)

_(CHa)y .
N il -Res
(CHz)p ,
15 aaa) a diazinyl group optionally substituted with X and Y,
bbb) a triazinyl group optionally substituted with X and Y,
ccc)  a quinolinyl group optionally substituted with X and Y,

ddd) a quinoxalinyl group optionally substituted with X and Y,
eee) a naphthyridinyl group optionally substituted with X and Y,



L YOL0uB& ()- J s, YOdOU& ()-dvUud 3, ULOYB3& ()- ,L109B3& ()- ,

| 10983& () - 106610661066 b , F410%66& () -

., FA10%-& ()-j N. 4>10983& ()-[->10983& ()-[-' T>10983& ()-[->10983& ()-[->10%
33& ()-[->10983& ()-[-i M4 T[>10983& ()-[-->10%83& ()-[->10%83& ()-[-' T[>10
083& ()-[->10983& ()-[-nN\24>10983& ()-[->10%83& ()-[->10983& ()-[-' T>10933&
"()-[->10983& ()-[ - >10983& () [-1L04>10983& () [ >109@3Fepyuary 9838& ()

-[->10083& ()-[->10983& ()-[-' TnP44>10983& ()-[-' T>10083& ()-[->10%83& ()|

->10983& ()-[-' T>10983& () - [ el - 4>10983& %} >10%33& ()-[->10983& ()-[-' T>
109838 ()-[->10983& () -[ - >10983& () - [ fJ,4' T>10°/<33& ()-[->10983& ()-[->109%8
3& ()-[->10983& ()-[->10%33& O-1[-

i N24>10983& () -[ - >10983& () - - >10%33& () [-' T>109838& ()-[->10983& ()-[ - >10%
338 ()-[-] L, 4>10983& ()-|- TR 0983& ()-[->10983& ()-[->10983& ()-[->10083&

O-1-"T#$(). o||)>100/<33& %33&() [->10983& ()-[-->10983& ()-[- T)>1

0983&' ()-[->10%83& ()-[- o %33& ()-[->10983& ()-[->10983& ()-[-

10983& ()-[-' T)>10983& () - [

<>?@E! L0>10983& ()-[- >10%;3& () T>10%‘33& ()-[->10983& ()-[->10983& ()-[
' TEFGHNQRS] L0>100/<83§¢8é23 T>10°/<83& O)-1[- >100/<33& ()-[->10983& ()-[-' T>10%3

3&'()-[-SVXYZ[]_iI)> 3& ()-[->10983& ()-[->10983& ()-[-' T>10983& ()-[->1

0983& ()-[->10983& ()-[-_ ahl 4>10983& ()-[-' T>10983& ()-[->10983& () -]
->10983& ()-[-' T>10983& () - [ ?nst v >10983& () -[->10983& ()-[->10983& (

)-[-(' T>10983& () -[->10983& )*%%31%33& ()-[-|~i1->10983& ()-[->10983& ()-

[->10983& ()-[->10983& ()- & ()-]->10983& ()-[- ?>10983 109%& () -

GL0%l&' ()-103310331033>10983& ( >10%33& ()-[-'T{Z9 ?2>10 0 10%y: & ()-

g 10% ~ & ()5 ° 10%&hph) 10%/& () 31 2010%&' ()-  hl0%WJ& ()- )zY8 ?2>10 O

@910%l& ()- @910%dl& ()-!y @910% & ()- 10%& ()-3! 109%& ()

F10%1& ()-) 69AEQ ] { Y8+210\ g\ 01 410% d\ & ()-1!1u410% $ & ()-1 G 310%l& ()-

m 310%, & ()-3!! @910%ld ?_@OLOWE ()17 _px~ >o10\ d\o !9y

109%& ()-/1EOy 10%; ;& ()-/ e'§/\ 1098 ()-/ :10%K& () -

Z109%<& () - 10\ d\ 10\ di wUB>210\ 1y 71008 (or/ 1 v 10% g ()-I1y

10% ' & ()-/'ry 10%d& () - /le 109 | & ()-/1"y 10%& ()-/89:; Lxk Q00

P3Fy109%&' () - 10[ 10[ 18D yy 10% & ()-/!_ vy 10%2&() Iy 10% & ()-/1y

10% [ & ()-/LTep| {Z9 QDO PRy YS10%<<& ()-n{ v | 10% ()- | 10% E & ()- ho
| 10984B& ()- 'ew | 10%80& () 109&' () - exV4"Q)O
lAL0%& ()-! @O0%&' ()-! @0%~& N/O%ib -1MA@0%{& () - AQOWY& ()-epl

B is an unsaturated 4-atom linker havmg one nitrogen and three carbons;

10 Mis
a) H,
b)  Cqgalkyl,
c) Ca.g cycloalkyl,
d)  -(CH2)mORgs, or
15 e)  ~(CH2)nNRg7Regs;
Zis
a) O,
b) Sor
C) NM;
20 Wis
a) CH,

b) N or



z10%&' ()- z109%&' ()- 109 ()- 10>> 10>>
10>>1*@o0%>& ()-!'@o%i & ()-5H [ : po
109&' () - P10% | & ()- ; P 109%& () -

1S 1094 { & ()

-7 3 S10%& ()

- X3 " S109%&

@O0%: ()-.D]xyz{}oN2 S10%& ()-0 10%& ()-

'S 10999&

()-2!

uS 109& ()-Z sWr2

D P 10%X ()- z;
2109 () -H w. | Z9pO.
()- 3 S10W& ()-

P 10%& ()- ; P
S 10%& ()-Z

10 10 10! S' 10%& ()-Z
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S109g& ()-0S109g& () - 0S10%& () - 0S10%g& 1$20S109g& () - OXX@

S109g& () -0S109%g& () - 0S10%g& () - 0S10%g&' () -0 "#( <=>pX<2

S109g& ()-0S109%g& () - 0S10%g& () - 0S10%& () - 0S10%@& () - 0>@\Df ghj SW'2
S10%gé& () - 0S10%& () cPS10Bamh O WHRTORENM( ) - 0S10%gé& () - 0j kn} ~xX@

S109g& () - 0S10
S109&’ () - 0S10%
S109g& () - 0S109g&’ () -agslo
S109g& () - 0S109g& () -

S109g& () - 0S109g& () bPS10b@k, () - 0S109g& () - 0S109%g& ()-0 # $ %'

(6233

S10

-yOSlO‘V g"%‘;e:n%gégcy & 8:
Hdioben 02 Ovas ()-

OpX<2

0S10%&' () - OswWr2

0S10%9&' () - OXX@

0 pX<2

(/ g swz2

SL0%& () - 0SL0%& () ISL0Ye&’ ()-0S10%g ()-0S10%& ()-0g N |
21
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d)

e)

f)

9)

N,

C1.5 alkythio,

Q
C4-Cg alkyl —§—,

Q
C4-Cs alkyl—-§— ,

0
C1-Cg alkyl,
C4-Cg alkoxy,
formyl,

Q
C1-Cs alkyl—-C—

0
C4-Cg alkyl—0O-C— ’

heteroaryl—-'(':-— in which heteroaryl is a 5- or 6-membered

aromatic heterocyclic group having 1-3 hetero atoms

selected from O, N or S,

Q
CsHs‘C"‘ '

amino,
C1-Cg alkylamino-,
di (C4-Cg alkyl)amino-,



XX@ S109%@& ()-0S109%g& ()-0S10%g& () - 0S10%g& () -0 pX<2

S109g& ()-0S109g& ()-0S10%g& () - 0S10%& () - 0S10%& () -0 .
S109g& ()-0S109g& () - 0S10%g& () - 0S10%g& () - 0S109g& () - 0" H&KLXXX@
S109g& ()-0S109g& () -0S10%g& ()-0S10%& ()-0 {Y8 K'Y 109%& ()-'A Y
S MLOWX& () -10g109109S109G& ()-0 3<i svywu3{Y8s !|
| 10% ()-g!'SY  10%& ()-1Y Y, 10% ()-! 02Y Felxoou@@0q3 - !

109& ()-! Y
| 109& ()-g'l

10

15

20

10965& () -

N

y)

aa)
bb) -

cc)

dd)

ee)

ag)

hh)

0
-(C4-Cg) alkyl—C-NRgoRg4 in which Rgp and Rg¢ are each

independently hydrogen or C4-Cg alkyl,
OH,
hydroxy (C4-Cg alkyl),

Q
C4-Cg alkyl—S-C—,
Q
NC—(CH,), —0-C— inwhichris 1-6,

Q
CegHsCH;—0-C—,

Q
CeHs-0-C—,

ORg4

,
C4-Cg alkyl-—g—- in which Rg4 is as defined above,
cyano,

carboxyl,

CFs3,

mercapto,
Q
C1'Cs a'ky'——C°O-—

C5H5-O-&— in which the phenyl moiety may be optionally
substituted by halo or C4-Cg alkyl,

O
CeHs(CHy)1.6—0-C—,

O
Rg50—(CH,)4.—C— in which Rgg is as defined above, or

o)
SiRggR10gR101—0-CH,—C— in which Rgg, Rgg and Ryg1

are each independently C4_g alkyl; or

Q and either R4 and Rg3 taken together form —O-CH,-0;

Y



10 C & ()-yz}tR 8

i Q48 Il 1109 ()-g!'l 110% ()-g'| 110% ()-g!'l 110%& ()-g'| |10%& ()-g
$ %, - sQu8 !l 1109 ()-g!'l 110% ()-gl'l [10%& ()-g!'l [10% ()-gl'|
| 109& ()-g- . 145 ; F GoMs8 !l 1109 ()-gl 110%& ()-g'l 110%& ()-g'l

1 109%& ()-g GJ X Y

10

15

20

25

11l 1109 ()-gl | 10%& ()-gO!l 110%& ()-gol |10%& ()-g

\ e f i

R62 is

Eis

d)
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H,
C4.s alkyl optionally substituted with one or more halos, or

C-g alkyl optionally substituted with one or more OH, or

C4.g alkoxy;

NRgg,
-§(=0); in which iis 0, 1 or 2, or

O;

H,
C15 alkyl,

~(CHp)q-aryl, or

halo;

Reg is H or Cq.4 alkyl;

Rg7 and Rgg are each independently H or C4_4 alkyl, or NRg7Rgg taken

together are —«(CH,)m-;

Rgg is
a)
b)
C)
d)
e)
f)
¢))
h)
i)

H,

Cy.6 alkyl,

~(CHp)q-aryl,

-CO5Rg4,

CORgy,
-C(=0)-(CHp)q-C(=O)Rg1,
-S(=0)z-C15 alkyl,
-8(=0),-(CHp)q-aryl, or
-(C=0);-Hetin whichjis 0 or 1;

#



Q48 'l 1109% ()-g!'l 1109% ()-ggl 1109%& ()-g!l 110%& ()-gl 1109% ()-gi p q
r oRO8 !l 110%& ()-gl 1109 ()-g'l 1109%& ()-gl 110%& ()-g!'l |10%& ()-g
tR8 111 110%& ()-gl 110%& ()-g'l [10%& ()-gl 110%& ()-g W5 | L
10% & ()-t Y L 1098 M& ()-t Y &LO%WE ()- Y y nlO0%WME ()- 10 10 10l
| 109&' ()-gl6=>AFCGKK35 ! H
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Zqis i
a) -CHo-, or
b) -CH(R7g)-CH>-;
Zyis
5 a) -0,S-,
b) -O-,
c) -S-,
d) -SO-, or
e) -NRyq)-
10 Zjis
a) S,
b) SO,
c) SO,, or
d) O;
16 Aqis Hor CHj;
Ay is
a) H,
b) OH-,
c) CH3COs5-,
20 d) CHs-,
e) CH30O-,

f) R720-CH5-C(0)-NH-,
g) R730-C(O)-NH-,
h)  Ry3-C(O)-NH-,
25 i) (C4-Cop)alkyl-O-C(O)-, or
)] HO-CHjy; or

A4 and A, taken together are



@ 109WE ()- @ 109WE ()-OH @ 109%WE ()- @ 109WE ()- Y L
109MVE ()-t GIOPS\] pX<5 | @ 109W& ()-H @ 109%W& ()- @ 10%WM& ()-H @

10908 ()- @ 1098MV&' ()- jklujl<5 | @10% 109% & () - 109& () -
4109 ()- @109%M&' ()-H @ 109%M&' ()-OCef|[:-510 <(10%&' ()- <(10%&' ()- w
(109&KKk& ()- % (109& ()- % (109& ()- ~'109%& ()-fghybA510  &10%K&' ()-

Z0&109&' ()- ~109%K& ()- :10%& ()- f mLO%& ()-1010! 23&eprugy@0R
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a)
Rs1\|/\0\
-3 I
b) O=;
Rgy is H or CH3-;
5 mis4orb,
nis0,1,2,3,40r5;
yisOor1;
pis0,1,2,3,40r5;
wis 1,2 or 3;
10 qis1,2,30r4;
zisOort,;
Rgs is
a)  Ry40C(Rz5)(R76)-C(O)-,
b) R770C(0)-,
15 c) R7g(0)-,
d) R7¢-S0O5-, or
e)  Rgo-NH-C(O)-
Ryg is H or (C4-C3)alkyl;
Ryq is
20 a)  Ry40C(Ry5)(R76)-C(O)-,
b) R+70-C(0O)-,
c)  Ryg-C(O)-,
d)

ots



$1096k5& ()- K $109%K& ()- K $109%K& ()- PY 10%W ()-MP/Y 10%& ()-M
SZ109% & ()-<Cd| [ 9A510! *3 110%&' ()-L 3 1109%& ()-L F$10%& ()- F$10%& () -
F$109%& ()- /glOo%& ()-"vT310 S 10%& ()-!U7S 10% u & ()- ,F 10%,& ()-
@110%, & ()-101010 9810%& ()-"', FWX7vT310 nP10%& ()-! mO10%F& ()-!
910% F ,F & ()- S 10%& ()-!g"S 10%& ()- S 10%,& ()-;{Z9,310,,

Y710% , & ()- F 5f10%, & ()- | 910%& ()- *MP10%J& ()-! R9Faguary-2003
910922& () - [ bA310, , GLOYB&' ()- | 10M% ()-° M  10%8b& ()-°

F&1098& ()- S ml0o%B& ()-10,, 10, , g{{Y8A310, ,

fFMLO% & () - @ % FMLO%&' ()- @ % FMLO%& ()-@ ff1l098& ()- | YI0% & ()-  H
Y10%g8g&' () - | [9A3106), | S& 109RG8GE ()- S& 1098& ()- MS& 10%& ()-

0]
X
o_‘f;)&‘ o
f) H3C-C(0)-(CH3)2-C(0)-,
g)  Ryg-SOy-,

cond

) Rgg-NH-C(O)-,

Ryo is
a) H,
10 b) CHa,
c) phenyl -CHp-, or
d) CH3C(0)-;

R73 is (C4-C3)alky! or phenyi;
Ry74 is H, CH3, phenyl-CH»- or CH3-C(O)-;
15 Rgys5and Ryg are each independently H or CHgz, or Ry75 and Ryg taken
together are ~CH,CHo-;
Ry7 is (C4-Cg)alkyl or phenyt;
Rygis H, (C4-Cy)alkyl, aryl-(CH,)n1, CIH,C, CIbHC, FH,C-, FoHC- or
(C3-Cg)eycloalkyl;
20 Rygis CHg; -CHoCl, -CHo,CH=CHa, aryl or -CH,CN;
Rgg is =(CHy)1-aryl where nlis 0 or 1;
Rgq is
a) H,



f+1098& ()- ) 109B& ()- *fFMLOYB& ()- @X710,, H 10%8b& ()-) y9109B& ()-
@1 1098& ()-108108108 f810%B& ()-  S510%B& () - dB*

If, 1098 ()-&yf, 109%& ()-& f,109%& ()-& f,109%& ()-& ! x°

109&' ()-"#& Q4f, 109&' ()-& f, 10%& ()-&F , 109%& ()-& f, 109%&' () - &f, 109&' () - &&789
: <BRORO! f, 10%&' ()-&f, 10%&' ()-& f, 109%& ()- & , 109%& ()-& f, 109%&' ()- &RSTW\Zi jt R
1 fLf, 109& () - &F, 109& () -& f, 109&' ()-&F, 10%&' () - & kor s\1dfeliruanc@0q3 - &f , 10%
& ()-&f,10%& ()-& f, 109 ()-& f, 1098 ()-4ggdf, 1098 ()-& f, 109%&' () - &f , 10%&'
()-&f,10%& ()-& f, 109 ()-&RO!f, 109& ()-&F , 109& ()-& f, 10%& ()-&F , 10%& ()
&I, 109 ()-& R IFIf, 109& ()-&F ,10%& ()-& f, 109 ()-& , 109%& ()-& Q4! f, 10%&
"O)-&f, 109 ()-& f, QW& (A - & o® (- & f.100R [)- | fnd O () - & , 10
0 ()-& f, 109%&' ()-&f, ow&"%b-ﬁ%)?‘v',]%@ﬂg% %%%Mké&%%%q v)«g‘?) -&f,10
% ()- &, 109%& ()- &pbA f for&fL0%& ()- 10 10

10f, 109%& ()-& f,10%& ()-& T, 10%& ()-&) 2| Z8pbAI I F 10% H H& ()-'! 10% b

& ()-' q 10%Y& ()-' O 10%@Hg)~aryl inovkickq(y as definahgove, o2 Phuwz X7pbA!
f2<9d0%g& ()-! O<9d0%IU& ()- f$109%g& ()--. YI0%& ()-- g 10% & ()--!B

10%=& () -' "XWBpbA! ! fC!)locy&(Qiylz)e-O%wmwb!ﬁ&'Q(l?aP defined @baNEs' () - P

fdy/ 100@& ()-J <%L0%h h& ()-1z <<¥d0%h& ()-"qO. 6 :1109%B& ()-! u

1110%.& ()-1° T8¥)y:): & ()- fF 910% & ()- f mMO0%B& ()- 10 10 10"{Z9q0. f6
s/ 10% () -m fs/109% & 4y - Mc @ 4k 0P8htRfally subdtttdd Wit dnk or'more' G nflo() - 2
or CN,

b) -(CHp)q-aryl in which q is as defined above, or
) -(CH2)4-ORgg in which q is as defined above;
10 Rgsis
a) H,
b)  Cqpalkyl,
() -(CHy)q-aryl in which q is as defined above; or
d) -C(=0) C4.g alkyl; and
15 arylis phenyl, pyridyl or naphthyl, said phenyl, pyridyl or naphthyl
moieties being optionally substituted by one or more halo, -CN,
OH, SH, C4.g alkoxy or C4.g alkylthio.

4. A compound of the formula

20
Rz o)
° C ﬁ\ N/o N R
1
R3 \/\”/
A °

or a pharmaceutically acceptable salt thereof, in which

25 RjisH, Cy_g alkyl optionally substituted with one or more F, Cl, OH, C4_5
alkoxy or C_g acyloxy, C3_g cycloalkyl or C4_g alkoxy;
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h) C4-Cg alkyl,
i) C4-Cg alkoxy,
)] formyl,
Q
15 k) C,4-Cg alkyl—C—,
)

N C4-Cg alkyl-0-C— ,

m) CCs alkyt—g-o— .
n) (C4-Cg alkoxy)oN-,
0) 5- or 6-membered heterocyclic containing 1-3 O, N or S and
20 linked to the phenyl substituent via a carbon or nitrogen,
said heterocycle moiety being optionally substituted by Rgg,
OH

N
p)  CrCs alkyl—C ,
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containi
via a carbon or nitrogen, said heterocycle moiety being

optionally substituted by Rge: and

5
Ras is
a) C4-Ce alkyl-OH,
b) C4-Cg alkyl—O-C—
o]
Q
c) CH3——9— C1-Ce alkyt—C—:
10 d) cyano,
e) formyl,
N.OH
f) H-C—
o  CvCe alkyl—0-C—,
9
h) SiRMRasRaa-O-C-- in which Rg4, Res and Rgg are each
15 independently C4-Cg alkyl,

Q Q

CHz—5— C4-Cg alkyl—S—,
0O
0

)  HC=CCHOC—.
k) CgHs~0-C— where the phenyl may be optionally

substituted by halo,
) HO-CH,~C—.
m)  (C4-CealkyDN-

20
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15

20
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n) C1-Cs alkyl-NH-,

o) amino.
Q
+)] C1°Cs alkyl—S— ,
Q
Q) CeHsCHzOC"" , OF

r)  Rgg-C— inwhich Rgg is phenyl, 5- or 6-membered
heteroary! containing 1-3 O, N or S and linked to the phenyl
substituent via a ring carbon atom or 5- or 6-membered
saturated or unsaturated heterocyclic containing 1-4 O, N or
S and linked to the phenyl substituent via a ring carbon
atom.

5. A compound selected from the group consisting of the compounds
of Examples 1-97 described in the specification.

6. A pharmaceutical composition comprising a compound of Claim 1
in admixture with a pharmaceutically acceptable adjiwant, diluent or
carrier.

7. A method of treating a bacterial infection in a mammal which
comprises administering a therapeutically effective amount of a
compound of Claim 1 to a mammal in need thereof.



