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SUMMARY OF THE INVENTION

In one aspect the subject invention is a compound of the Formula I

2 A \\

30

or pharmaceutical acceptable salts thereof wherein:

G is

e} \NJOLO g
35 \&K - \—Q
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c) NHCl 4 alkyl, 5d)C1_4 alkyl, e) -0ClL..4 alkyl, f) -S Cl g) Cl1_4 alkyl
substituted with 1-3 F, 1-2 d, CN or -000C1 4 al kyI h) C3.6 cycl oal kyl,
10i ) N(Chyd ogfskil) 2 or e--. j) 15 Ais a) da 5 - menbe ped Uset/eg88RT OMTRL | C
noi ety having one to three atons selected fromthe group consisting of S

N, and 0, 30wherein the 5-nenbered heteroaromatic noiety is bonded via a
car bon atgmlsvx/nerel n the 5-nmenbered heteroaromatic noiety can additionally
have a fused-om)benzgne or naphthyl ring, wherein the heteroaromatic noiety
is optionallygblbstl ted with one 35 to three R48, WO :

98/ 54161 PCUUS98” 098 )a 6-nmenbered heteroaromatic noi ety havi ng at | east
one nitrogen atpm vnHt%g amgﬁ het eroaronmatic noiety is bonded via a carbon
at om 5vvhere| ndt)he - red heteroaronmatic noiety can additionally have

1 4 al y ’
e) -0C,_4 alkyl,
D -S C,_4 alkyl,

g) Cq.4 alkyl substituted with 1-3 F, 1-2 Cl, CN or -COOC, 4 alkyl,
h) Cy_g cycloalkyl,
10 1) N(C_, alkyl), or
) @;4) i
J 225
Ais

a) R2 )

Y-
15
b) ,
Q
20 ,
c) Ras ’
25

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

35 to three Ryg,



a fused-on benzene or naphthyl ring, wherein the heteroaromatic noiety is
optional Iwossissteit uted with one to three R55, Oa 13-carbol 'Hﬁ¥48{08@9 h
i ndol i zi nyl bonded via the 6-nenbered ring, 10optionally subStrtut Wi
one to three RS ) g)a 6 memb%rrecil' }?eteroaromatic m012e? ha\;/in Q’%’h leezrastl glneRr%itxl'os 16:) &
- e
b) F, 25c)d, d?’ Br, y g g
atom,
wherein the heteroaromatic moiety is bonded via a carbon
atom,
5 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 R,

) a B-carbolin-3-yl, or indolizinyl bonded via the 6-membered ring,
10 optionally substituted with one to three R55,
g) R R , or
74 ?75 éRn
R73 K R77
15
h
) 75 Rzg
N
Rso %
T >
R
20 77
wherein R, is
a) H,
b) F,
25 c) Cl,
d) Br,
e) C;.3 alkyl,
D N02, or
g) Ry and R4 taken together are -0-(CHg)y,-0-;
30 Rgis
a) -S(=0); Ry,
b) -S(=O)2-N=S(O)jR5R6,
C) -SC(=O)R7,
d) -C(=O)R8,
35 e) -C(=0)R,,



e) Cl_3 alkyl, ON2,

h) -

one or nore EO ot {HRg

one or

) .
r g)R2 and R3 taken together are -0-(CH2)h-0-;

is a) -S(=0)1 R4, b) -S(=0)2- -
352) Gl A N e - S i P B A g i o

(1111) - ORL3, PCT/ US98/ 09889 WD 98/ 54161 Q)

- C(=NR12) R8,

5k) - . i) -C(R9)(R11)-0 :
P R 1 o) e iR Ra ) N oo D) S (S DR oL

JRB, 10P) SAATEL(RLE) - NR ORLL, n) - NRI0)- S(=0)I k7, ©)

or q)Cl1_8 al kyl substituted with

nor e | os

(Ba )'9 ) . .
al kenyl, or ? 1& pha position, -§(= )i S
%—5 ?é(ggméﬁ)-aa kI,S a) Cl_4 alkyl (=0)iltl7, -NRioRii, C2.5

-NR161t 18, dj) - NB;C(Rg)(Rq13-0 (=81)1953',i’ or -02R13, b) C2_4 al kenyl

5

10
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optionally substituted with

c)
0 -C(RIRyp)-OC(=0)Ry3,

) -NR;oR11:

m) -N(Rlo)-C(=O)R7,

n) -N(Rlo)—S(=O)iR7,

0) -C(OR14)(OR15)R8,

p) -C(Rg)(Rle)-NRloRll, or

qQ) Cis alkyl substituted with one or more =0 other than at alpha
position, -S(=0)Rq7, -NR;R11s Cq.5 alkenyl, or Co 5 alkynyl;

Ry is

a) Cia alkyl optionally substitutéd with one or more halos, OH, CN,
NRoRyps OF -CO5Ry3;

b) Co 4 alkenyl,

) -NRygRis

& Ny,

o)  -NHC(=ORq,
§  -NRyC(=O)Ry,

g) N(R49)g;
h) -NR16R19, or
i) -NR9R90
Ry and Rg at each occurrence are the same or different and are
a) Cio alkyl, or
b) Rj and Rg taken together are (CHgh
Ry is Ci4 alkyl optionally substituted with one or more halos;
Rg is
a) H, or
b) Cig alkyl optionally substituted with one or more halos, or Cg_g
cycloalkyl;
Rgis Cia alkyl substituted with one or more
a) -S(=0)Ry7,
b) -ORq3,
c) -0C(=0)Rq3;
d) -NR;R11 OF

i
!



e) -NHC(--=-0)17, 20f)-NR20C(.--0)R7, g) -N(1119)2, h) -NRL61t19, or i)
- NR19R2 '9 541 5 and R6 at each occurrence are the sane ®cTdisesesssat and
are 25a) %’ aI6 yl, or b)R5 and R6 taken together are R7 is Cl_4 al kyl

optional Iy substituted with one or nore halos. .B84if,a)1l, or 30b)Cl_8
al kyl optional 8y sufats #ifead %tt%agﬁéugf‘t‘%?é“ﬁg?os, 'or C3_8 cycloal kyl; RO
is Cl_4 agk En&‘l@ﬁtdttéﬂcﬁdqc%iranw&e%ermh&: @) diffserlt) dridldxe b) - 01113,

35¢)-0C(=019113, ) -NRioRi i, or WD 98/54161PCT/ US98/ 09889 e)Cl_5 al kenyl
optionally substitufkd with CHO R10 and Rl1 at each occurrence are the

same or differgnt a@g_4a5&y§)orH, b) Cl14 alkyl, or 5c)C3_8 cycloalkyl; R12 is

a) -NR1OR11l, b) -ORLG" or c) -NHC(.0)R10; 10 R13 is a)
H or 5 by) C1_£3ad qualmlil and R15 at each occurrence are the same or
di fferent Ran(iis are a)Cl_4 al kyl, or

12

a) -NR;oRq;,
b) -OR,(; or
c) -NHC(=0)Ry;
10 Ryjis
a) H, or
b) C,.4 alkyl;
R;4 and Ry5 at each occurrence are the same or different and are
a) C,.4 alkyl, or
15 b) R4 and R,5 taken together are -(CH)y-;
Rig1s
a) H,
b) C,.4 alkyl, or
c) C4_g cycloalkyl;
20 Ryqis
a) C;.4 alkyl, or
b) Cj_g cycloalkyl;
Rygis
a) H,
25 b) C,_4 alkyl,
c) C,_4 alkenyl,
d) Cj3_4 cycloalkyl,

e) -OR; 3 or

D -NRg Ro;
30 Ryqis

a) Cl,

b) Br, or

c) I

Ropisa physiologically acceptable cation;
35 R21 and R22 at each occurrence are the same or different and are

a) H,



15b) R14 and R15 taken together are Rl16 is a) H .b) Cl1.4 alkyl,

or C3_8 cycloal kyl; 20 R17 is a) deqIusyslovese Or b)
C3_8 cycwgggfsﬁy ; R18 is a)H, 25b)Cl_4 al kyl, c) C2_4 al kenyl, d)
cycl oal kyl, e) -OR13 or f) -NRR1R22; 30 R19 is a) d, b) Br, or

c) I; R0 is abphysiCalodidhiary acceptabl e cation; 35 R21 and R22 at each
occurrence are.fhe sg giifchotopihetdde CHH) H WO
R S NN

98/ 54161PCT/ US98/ 0988 - yl, or c). -N 11122 t aken t oget her are
wher ei n R¥3esgig Bpyvand Rogah epelt prqustrise are thh gamg op different pedéle and are
a)H, Sb)F, c)0, d) 1_91_2 al kyl, e) CN OOH, 10g)Cl_2 al koxy, h) nitro,
or _
5 b) F,
c) Cl,
d) C, o alkyl,
e) CN
f OH,
10 g) C,.g alkoxy,
h) nitro, or
1) amino;
Q is

a) Y ’
15 XZS
b) : §i .
N/
Y

20 X

C) v w X ’
RS

d)

25

30 e) X ’



i) amno; Qis
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25 j) 30k) , 1) 35 .,.. (CH)n,R38 E' ----- (CH2) p o

98/ 54161PCT/ US98/ 09889 m) a di azi nyl group optional |y subsi %9' hth X
and Y, n‘y 8’?&‘5 zinyl group optionally substituted with X and Y, o%%a
qui nol inyl group optionally substituted with X and Y qgui noxal i nyl

na : . . p)
group optional Yy sulssdiaginyeareun ePtonely substtad el A9 g’r nyl group
optional |y subgyi t utegmihfl o@PSptondilly MKt MndOZ2LN (C H 25 1)
o) a quinolinyl group optionally substituted with X and Y,
p) a quinoxalinyl group optionally substituted with X and Y,

5 q) a naphthyridinyl group optionally substituted with X and Y,
10
r) A2 ’
Al [CHZ)n
5 T

S) ’

t) )
N

u) >

30 R107



W.’??".:' '

u) 30 R 107  .CFfr.?":: D 98/ 54161PCT/ USG8/ 09889 V) 10x)  15y)

20 Z) %58%3/5416?0 bb) o, PCT/US98/09889
V) ’
Y4{§Z>N——
X
5
W) N »
Y = N—
X
10 X) Y ’

15 y) N ’
/7
N
Yy |
Z) Y »
20 /:LN
N I
QﬂrN\\
X
25 aa) ,

bb) X or,
30

—2

35



35 WD 98/54161 Q and Re4 taken'
, Wr 9815atH1- CH2CH2CH?- ;

c)-<¢0)-
15¢) - N( RLO7) -
d)-S;

CH3-, 30d)CH3

d) - 05-,

wherein 7l is

or e)-S-;

5106
\ N %‘
QT

wherein Z2 is a)

-02S-,

b)

wherein Z3 is a)-OZS—,

C(O)-,

a) -CH,-,
b)  -CHR!)-CH,,
c) -C(0)-, or
10 d) -CHyCH,CHg-;
wherein Z2 is
a) -0,S-,
b) -0-,
15 o  -NRD©.,
d) -0S-, or
_ e) -S-;
wherein Z3 is
a) -0,55-,
20 b) -0-,
c) -OS-, or
d) -S-;
wherein Al is
_ a) H-, or
25 b) CHj;
wherein A2 is
a) H-,
b) HO-,
c) CHj-,
30 d) CH40-,
e)  R020.CH,-C(0)-NH-
f  R1%0-c(0)-NH.,
g) (C1-Cylalkyl-O-
h) HO-CH,-,
35 1) CH30-NH-,
), (C4-Cg)alkyl-O,C-

-10-

wher@agdﬁﬂ_ 'tsak@)iHagetHér g‘.@b)CHB wherein A2 is a) H,

20b) - 0-,

T

together are Alos \ 5 wherein Z1 i's a) b)

- PCT/US98/09889

b) HO, ¢)

c)-0s,

or



e) RL020_--2. un C(0)-NH OR1030-C(0)- g) (Cl-C2)al kyl-OC(0)-, h) HO CH2-,
35i ) CH3Owles/s415( C1- C3) al ky1-02C- WO 98/ 54161PCT/ US98/ 09889 1i)sokidssss 0) - .
1)CH3-C(0)-CH2-, 5 m , or 10 n) Al and A2 taken together are:

a) Ft"2 15 B)n0= or 20 Al14 c) \

Ne- - whS) ei n B B0L; 25a)H, b) CH3-, c) phenyl-CH2-, or d)

CH3C(0) -; wherebn R1EH4-6(0)-CH,-,

m) % , or

5 (0] (0]

/

n) ,
!

10

Al and A2 taken together are:

a) R'12
15 o
RS ,
b) o= , or
20
R\1|4
C) N =. ;

wherein R102 is

25 : a) H-,
b) CH,-,
c) phenyl-CHo-, or
d) CH,C(0)-;
wherein R103 js
30 a) (C1-Cglalkyl-, or
b) phenyl-;
wherein R104 is
a) H-, or
b) HO-;
35 wherein R10° js
a) H-,

-11-



30a) (C1-C3) al kyl -, or b)phenyl -;
35 wherein R105 is a)H,

HO- ;

(Cl- Gpabkhkyie
5a) CH3- C(0) -,
i) j) HCQ-O0- QU%_ Qkyl-, k) 20 1) HCF. C- CH20- CH2, or

h 1- CHZ- 0- CH2- - erein R107 is a)R1020 c(R110) (R10) |,
r2ﬁ5g) eRIn%O-C(@)-, @ﬁ(@é&%ﬁ} of YR920eL ) )_.

10

15

20

25

30

35

d)

c) CH2 = CHCH2-, or d) CH3-0-(CH2)2-; wherein RIS is
c) Cl2CcH C(0)-, d) HOCH2-C(0)-, e) CH3S02-, F2CHC(O)-,

wherein R104 is a) H, or
PCT/ US98/ 09889 WD 98/ 52031US9§/09889

CHS-O-(CHz)z’r

wherein R106 js

a)
b)
c)
d)
e)

g)
h)

i)
),

k)

1)

m)

CH,-C(O)-,
H-C(0)-,
C1,CH-C(0)-,
HOCH,-C(0)-,
CH,S0y-

R115 s

~reer

F,CHC(O)-,

N7 N—C(O)- ’
=/
H3C'C(O)‘O'CH2'C(O)':
H'C(O)‘O-CHz'C(O)"
O -_ ?
UC(O)

HCEC-CH2O-CH2-C(O)', or
phenyl-CHz-O-CHz-C(O)-;

wherein RI07 is

a)
b)
c)

d)

e)

g)

R1030-C(0)-,
RIOB-C(O)-,

o}
B ,
O H
0
IXK )
(e} 0 M

R109-802')

-12-
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0 30

H,

10

15
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e)slI VN crLc- H3c-c(0)-(cH2)2-c(0)-, g)R109-g0

b) (Cl- C4)al kyl,
h) y o)

o)

<

o
1) HO-CH,-C(0)-,
i  RMO(CHy,-,
k)  R13.0(0)-0-CH,-C(0)-,
D (CH3)2N-CH2-C(O)-NH-,
m) NC-CHgy-, or
n)  Fy-CH-CHy;

wherein R108 is
a) H-,
c) aryl -(CHz)p,

?

d)  CIH,C-,
e) CleC-,
p  FH,C,

g) F2HC-, or
h) (C3—Cs)cycloalkyl;
wherein R109 ig

c) (CH3)2N-pheny1, or

or

a) -CHg,
b) -CH,Cl
c) -CH,CH=CH,,
d) aryl, or
e) -CH2CN;
"wherein R0 and R11! are independently
a) H-,
b) CHg-; or
wherein RM2 js
a) H-,
b) CH3O-CH20-CH2—, or
c) HOCH,-;
wherein R113 js
a) CHg-,
b) HOCH,-,

13-

n) F2-CH CH2-;

"2 , 35 WD 98/54161

h) ewo i 5i) k ) ’ —
D et ) N0 GBI, RIL6 (G2, RIISICIOPUERD-CLo)-.

10 wherein R108 is a)




c) aryl -(CH2)p, d) CIH2G-, 15e)d 2HC, f

’ & -, FH2C | y
(834282&%‘23/'52% kyl ; wherein RLO9 is 20a) ) 9) b;ZZJH)gm’ms;zr;/g;s)w
independenily aflr-l}ll, ’ b;)E:HB-' or wher eie)n R?fgc:\ls g;')HV\heggLnClljélo e gt are
0 forey o RimLLS s @) b) HOOD-, 350) (G8) 2N phemyl - or
cH30- . ¢) HZIQ-)’ 9 WD 98/54161 wherein R114 is a) HO, b)

, 5d)CTH30 C(0) - 0-, :
by  CHZ0-,
c) HoN-,
5 d)  CH40-C(0)-0-,

e) CH3-C(O)-O-CH2-C(O)-O-,
f) phenyl-CHz-O—CHz-C(O)-O-,
g) HO-(CHy)y-O-,

h)  CHzO-CHy-O-(CHyy-O-, or

10 i) CHy0-CHyO-wherein R is
a) CHj-,
b)  HOCH,,

c) (CH3)2N-pheny1, or
\ d) (CH3),N-CHy-;
15 wherein RI15 s

a) H-, or
b) Cl-;
wherein R116 is
a) HO-
20 b) CH40-, or
c) F; _
B is an unsaturated 4-atom linker having one nitrogen and three carbons;
Mis
a) H,
25 b) C,_g alkyl,

c) Csg cycloalkyl,
d) '(CHz)mOR13, or

Zis
30 a) 0,
b) S, or
c) NM,
Wis
a) CH,
35 b) N, or

c) S or O when Z is NM;

-14-



e) CH3- C(0) - 0- CH2- C(O) 0-, f) phenyl - CH2- 0- CH2- C(0)-0-, g) HO (CH2)2-0-, h)

CHSO CH%NQ‘&%—{%)Z or 10| ) CH3O CH2- 0-; wherein R113 is PCT/usgs/Ogssga)
, c) (CHB)ZN— phenyl , or d) (CHS) N- CH2-; 15
where| n RL15 is a) H, or b) d-; wherein R116 is a)HO 20b) CH30-, or

c) F; B i¥ian unsaturated 4. atom | i nker having one nitrogen and three
car bons Mis ?:2I2—| 3pb) C1_8 al kyl, ¢)C3_8 cycloal kyl, d) -(CH2) m0113, or

e) (CHZ)h NR21R22; Z is 30a)0 b) S, or c) N\M Wis a)CH,
35b)N, or c¢)S & 0 khen Z is NM WD 98/ 54161PCT/ US98/ 09889 Y is a)H,
c) Cl,
5 d) Br,
e) C,.3 alkyl, or
f NO,;
Xis
a) H,
10 b) -CN,
c) ORq,
d) halo,
e) NO,,
f tetrazoyl,
15 g) -SH,
h) -S(=0);Ry,
i) -S(=0)y-N=S(O);R;Rg,
) -SC(=0)R4,
k) -C(=0)Rgy;,
20 )] - -C(=0)NRy;Rog,

m)  -C(=NRgg)Rys,
n)  -C(Ryg)(Reg)-ORys,
0)  -ClRys)(Ryg-OC(=O)R,3,
P -C(Ryg)OR;5)-(CHy)y NRyyRog,
25 @ -NRyrRog
N -N(RyC(=O)R,,
s -N(Rgy-S(=O)R;,

t) -C(OR{ )(OR{5)Rgg,
U) -C(R25)(R16)-NR27R26’ or
30 v) C,_g alkyl substituted with one or more halos, OH, =O other than at

alpha position, -S(=0);R;7, -NRg;Rog, Cos alkenyl, C, g alkynyl, or
C3_g cycloalkyl;
Ry, Rs, Rg, Ry, Ryg, Ry, R;5, Ry, and Ry are the same as defined above;
Rog is
35 a) H,
b) C,.g alkyl optionally substituted with one or more halos, Cg g

-15-



b)F, c)d, 5d)Br, e) C1_3 alkyl, or f) NO2; Xi.s a) H, 10b)-CN,
c) OR27, d)halo, e)N®2, f)tetra |, 15 SH, h i)

j) -SC(¥9 BB - C(=0) R25, 201)20)& =0) NgR)27R28 27) I)C( E(RZB%@EJWI%QJRS%
g((gggggZR%)o(Ré?jlz) 0) C(R25)(R28) 0C(=0) R13,

- - mml-s\mzﬁmd wmsl(x me)oqrmmemf -SR]

- C(01114) (OR15) R28, é? g&ﬁgégiiﬁgé kﬁ%ﬁ or 30v)C1_8 aIk%T)ngstituted
wi th one or nore halos13: t f2g° alpha position, -S(=0)jR, 17,
-NR27R28, C2_%al keO%S,alf&xﬁ optispaNy substitGBedBwithcCHA, loyICOfRY3; R5, R6, R7,

R13, R14, R15, R16 nd RL7 are the same as defined above; R25 is 35
a)H, b
ClL 8 alkyﬂmpﬁtlonally substituted with one or nore halos, C3_8 : :

5 a) R28, or

Ry7 and Rog at each occurrence are the same or different and are

a) H,
b) C,.g alkyl,
10 c) Csg cycloalkyl,
d -(CHy),OR 3,
e) -(CHg),-NRg Rgy, or

f Ry7 and Rog taken together are -(CHg)9O(CHg)g-, -(CH,),,CH(CORy)-,
 or (CHp)oN(CHy)o(R);

15 Rogis
a) -NRo7Ryg,
b) -OR27, or
c) -NHC(=0)Rqg;

wherein Rg 1s

20 a) H,

b) Cis alkyl optionally substituted with one or more halos, or

c) C,.g alkyl optionally substituted with one or more OH, or C, g alkoxy;
wherein E 1s

a) NRgq,
25 b) -S(=0);, or

c) 0O;

a) H,

b) Cl-6 alkyl,
30 c) -(CHz)q—aryl, or

d) halo;

a) H,

b) C,.¢ alkyl optionally substituted with one or more OH, halo, or -CN,
35 o -(CHy)g-aryl, |

d)  -COgRy4,

-16-



WO 98/ 54161PCT/ US98/ 09889 cycl oal kyl, C1_4 al kyl substituted with one or
nore of -S(.0)1R17, -O0R13, or OC(=0)R13, NR27R28, or c)C2

opt | onal‘!"?("’éﬁﬁé"t‘itut ed with CHO, or CORRL3; R26 is 5a) stfpr%l?bﬁﬁ%s?ms;
R27 and R28 at each occurrence are the sanme or different and are a) H, b)
Cl_8 al kyl, 10e) C3_8CO¥qhoal kyl , d)-(CH2)nOR13, e)-(CH2)h-NR21R22, or D;7
and R28 taken {yoget tq{szcgré@H()Q@%):é CH2) 2-, - (CH2) hCH(COR7) -, or

- (CH2) 2N( CH2) 2('R7) ; 9 1%%9a)-N 8, b)-0R272 or c)-NHC(=0) R28;

wher ei n R30 i sgP0a) H3(=)gL18 alkwll optional |y substituted with one or nore
hal os, or c)Cl al kyl_pti | syupstituted with one or nore OH, or Cl
wherein E is a}’ﬁlR?,Q,'g(lz'gg?E(g?%) %};S’l’oé&bc)o; R38 is a) H b) Cl1_6 alkyl,
30c)-(6H2) g-aryl, or-(C=O)j-Het;

a) H,
b) Cie alkyl optionally substituted with one or more OH, halo, or -CN,
c) —(CHz)q-aryl, or

10 d) -(CHz)q-OR42;

a) C,.g alkyl optionally substituted with one or more OH, halo, or -CN,
b) -(CHz)q-aryl, or

15 Ryg1s
a) H,
b) C.¢ alkyl,
c) -(CHz)q-aryl, or
d) -C(=0)-Cy ¢ alkyl;
20
aryl is
a) phenyl,
b) pyridyl, or
c) napthyl; a to c optionally substituted with one or more halo, -CN, OH,
25 SH, C, ¢ alkyl, C; ¢4 alkoxy, or C, ¢ alkylthio;
wherein Ry is
a) H,
b) Cy_o alkyl,
c) F, or
30 d) OH;
Ry, is
a) H,
b) CFg,
c) C,_3 alkyl optionally substituted with one or more halo,
35 d) phenyl optionally substituted with one or more halo,

e) R,y and Ryg taken togethér are a 5-, 6-, or 7-membered ring of the

-17-



d) hal o;

OH, hal o,

R39 is a) H b) ClL_6 alkyl
or -CN, 35c)-(CH2)g-aryl,

optionally substituted with one or
d) - CO2R40,

. nor e
WD 98/ 54161PCT/ US98/ 09889

e) - CORAWO F8)54168( =0) - ( CH2) - C( =0) R40, @) - §(=0) 2- C1_6 al kyPCT/Hp98/09889

- S(=0) 2- (CH2) g- alyl,
optional |y substitutfggmwid h one or

or 5i)-(C=0) - Het;

or 10d)-(CF12)qg-OR42; R41 is a) C1_6 aIkyI
or nore OH, hal o,

c)-(CH2)g-aryl ,oror d)-C(=0)-C1_6 aI

c) napthyl; -a to c optionally substrt

5

10

15

20

25

30

35

1y

-CN, b) -(CH2)q-ar

R40 is a) H, b) ClL 6 alkyl
nore OH, hal o, or

-CN, ¢c) -(CH2)g-aryl,

optionally substituted with one
opfc)

d{gd mnt% oRde" or

-(CH2) g- OrR42;
phenyl ,

a)H, b)Cl
b) pyridyl, or
nore hal o, -CN, OH,

R4 and R,y taken together are -(CHy))-, when R ¢ is an electron-

withdrawing group;

R45 and R46 at each occurrence are the same or different and are

phenyl, provided at least one of R4y or Ryg is an electron-withdrawing

- R4y and Ryq taken together are a 5-, 6-, 7-membered ring of the

il
7

(CH,),

a) an electron-withdrawing group,

b) H,

c) CF,,

d) C,_g alkyl optionally substituted with one halo,

e)

group, or

f)

formula
0]
C=CXN
G

Uis

a) CH,,

b) 0,

c) S, or

d) NR,;
Ry 1s

a) H, or

b) C,.5 alkyl;
wherein R,g is

a) carboxyl,

b) halo,

c) -CN,

d) mercapto,

-18-



25SH, ClClor Cl 6 alkylthio; wherein R43 is a) H, b) C1_2 alkyl, c) F, or
30d) OH; W9g/§41@;) H b) CF3, c) C1L 3 alkyl optionally substl;d,%gdgm%@h one
or nore hal o, 35d)pheny| optionally substituted with one or nore
e) R44 and R45 t@k 508- her are a 5-, 6-, or 7-nenbered ring of the WD
98/ 54161PCT/ US981098 ’rrrula or Hss.-C.. =c( 0 =C(CH2)h U---.**] 5
OR44 and R45 taﬁen t 6dgt her are - (CH2) k-, when R46 is an el ectron-
wi t hdrawi ng gro 10yR45 and R46 at each occurrence are the sane or
different and are a) an2el ectron-wthdrawing group, b) H ¢) CF3, d) Cl_3
al kyl optional |l sub@tllstalkexlyvm th one hal o, 15e)phenyl, provided at |east
one of R45 or R§6 'SC %gctro vmthdravm ng group, or OR45 and R46 taken
toget hef are a 1ng of the

ClGalkythlo

k) C¢ acyl,

y) -NR4g Rg,
m) C,_g alkyl optionally substituted with OH, C,.5 alkoxy, C; 5 acyl, or
10 -NR4gR5(,

n) C,_g alkenylphenyl optionally substituted with one or two Rsq,
0) phenyl optionally substituted with one or two R,
p) a 5-, or 6-membered (un)saturated heterocyclic moiety having one t(;
three atoms selected from the group consisting of S, N, and O,
15 optionally substituted with one or two Ry, or
(0]

R49 and R50 at each occurrence are the same or different and are

20 a) H,
b) Cq.4 alkyl,
c) Cy_g cycloalkyl, or

d) R4g and Ry taken together with the nitrogen atom is a 5-, 6-
membered saturated heterocyclic moiety which optionally has a
25 further hetero atom selected from the group consisting of S, N, and O,
and can in turn be optionally substituted with, including on the

further nitrogen atom, C; 5 alkyl, or C,.3 acyl;

Ry, is
a) carboxyl,
30 b) halo,
c) -CN,
d) mercapto,
e) formyl,
f) CF,,
35 g) -NO,,

h) C,.¢ alkoxy,

-19-



formula O Il -C(...-CN (CH2)r -U--"j Uis 25a)CH2, b) 0, c)
S, or d) NRA7; R4A7 is 30a)H, or b)Cl. 5 al kyl; wherei n RA8cirassagnssey boxyl ,
b) hal O BBWIGICN, d)nercapto, WO 98/54161PCT/ US98/09889 e) fornyl, f) CF,
g) -N@2, h) Cl1_6 al koxy, 5i)Cl.6 al koxycarbonyl, j) Cl1_6 al kythio, k) CL 6

acyl, 1)-NRrR49) R50,ng; aliagycadeab),y substituted with OH, Cl1_5 al koxy, Cl 5
acyl, O 10- l}|§{491tél-,6 alkythio,

k) C 1-6 acyl,

D C,.g alkyl optionally substituted with OH, C, 5 alkoxy, Cy 5 acyl, or
5 -NR4gR50,
m) phenyl,

n) -C(=0)NRj5 Rs3;

0) -NR4qR50,

p)  -N(Rgy)-SOgRsy),
10 ), -S09-NR;oR53, or

r) -S(=0);Rgy;

R52 and R53 at each occurrence are the same or different and.are :

a) H,
b) Cig alkyl, or
15 c) phenyl;
Rg, 1s

a) Ci4 alkyl, or
b) phenyl optionally substituted with C; 4 alkyl;

wherein R55 is

20 a) carboxyl,
b) halo,
c) -CN,
d) mercapto,
e) formyl,

25 H CFgj,
g) -NO,,

h) C,_g alkoxy,
1) Ci6 alkoxycarbonyl,
) C,.g alkythio

30 k) Ci.¢ acyl,
m) Ci6 alkyl optionally substituted with OH, C;_g alkoxy, Cy.5 acyl, or
-NRgeR57, |
n) Cyg alkenylphenyl optionally substituted with one or two Ryg,
35 0) phenyl optionally substituted with one or two Rgg,
p) a 5- or 6-membered (un)saturated heterocyclic moiety having one to

-20-



n) C2.8 al kenyl phenyl optionally substituted with one or two R51, 0) phenyl
opti onal I%(substi tuted with one or two R51, P)a 5-, or 6-pggyiE0eks9
(un) saM@ B¥het er ocycl i c noi ety having one to t hree

atons selected fromthe group consisting of S, N, and 0, optipnally
substituted with oWeeemtemp sEiggteddromy the group °°‘F§4§“%89I§Sé\?’a¥ndeg)gh

occurr ence ar e t he, s o fiLESaNiAMe A awd0Rorb) CI4 alkyl, ©) C5-6
cycl oal kyl, or d) ?-gf arl%rsli’% lt‘gtlr?en %toget her WQ?%&"t he nitrogen atomis a
5-, 6- menbered saturated heterocyclic noiety which optionally has a

25f urt her het e)ro atomesel ected framthe group consisting of S, N, and O,

and can in tu®h be opt |y subsStituted with, including on the further
nitrogen atom C1_3 alwkyl, Cl 3 acyl; R51 is a)carboxyl, 30b)halo, c)
-CN, d) nercapto, e) f |, CF3, 35g)-NOX2, h)Cl PCT/ US98/ 09889 WO

98/ 54161 Cl1-6 al koxycarbonyl, Cl1_6 alkythio, Cl-6 acYl, Cl_6 alkyl
opti onal Ry, sHAH I, tdti@@hwictirréhte 43k thealamx gy differentagyd areyr 5- NR4AOR50,

a) H,
b) formyl,
10 c) Cy.4 alkyl,

d) C,_4 acyl,
e) phenyl,
f Cj_g cycloalkyl, or
g) Rgg and Ry taken together with the nitrogen atom is a 5-, 6-
15 membered saturated heterocyclic moiety which optionally has a
further hetero atom selected from the group consisting of S, N, and O,
and can in turn be optionally substituted with, including on the

further nitrogen atom, phenyl, pyrimidyl, C,.3 alkyl, or C,.3 acyl;

Reg 1s
20 a) carboxyl,
b) halo,
c) -CN,
d) mercapto,
- e) formyl,
25 f CF;,
g) -NO,,
h) C,.¢ alkoxy,
1) Ci6 alkoxycarbonyl,
) C, ¢ alkythio,
30 k) Cy.g acyl,

1} phenyl,
m) Ci6 alkyl optionally substituted with OH, azido, C, 5 alkoxy, Cy 5
acyl, 'NR65R66, -SR67, -O-SOZRGS’ or

35 R69—©— NH-CO-O- ’

21-



T()) 5’“‘;8%' i\IR‘g)ZR-Sg(:O) NR)52 (R53, 0) -NR49R50, p) - N(R52) (- SC2R54),
q) - - , or r)-S(=0)i R54; R52 and R53 at each oc e the
same or WMPP#E41Eht and are a) H, b) C1_6 alkyl, or 150)phe?g{lﬁ%§§9é§5

a) Cl_4 alkyl, or b) phenyl optionally substituted with C1_4 al kyl;
wherei n R55 |5n)20a) eG=DNR=q Bydhal o, c) -CN, d) nmercapto,
e) fornyl, 25CF h Cl 6 al koxy, i) Cl1_6 al koxycarbonyl, j) Cl16

al kythio - 30k5’)'61 6 Ig A 571) NR56 R57, m) Cl_6 al kyl optionally substi t ut ed
with CH C1_5 gj koxyN(R})Jg_(SSGQBg ),or -NR56R57, n) C2_8 al kenyl phenyl

optional ly substitut ne or two R58, 350)pheny| optionally
substituted V\Aflil e&gzﬁ%fﬁss p)a 5- or 6-nenbered (un)saturated

het erogyclic npj ety $(&0)1rrg54pne to
s) -CH=N-Rg,, or
t) -CH(OH)-SO3Rgy;
Rg, is the same as defined above;
Rgg and Rg, at each occurrence are the same or different and are
10 a) H,
b) C, ¢ alkyl,
c) phenyl, or
d) tolyl;
Rgq 1s
15 a) OH,
b) benzyloxy,
c) -NH-C(=0)-NH,,
d) -NH-C(=S)-NH,, or
e) -NH-C(=NH)-NRgoRg3;
20 Rgg and Rgg at each occurrence are the same or different and are
a) H, or
b) C,_4 alkyl optionélly substituted with phenyl or pyridyl;
Rgy 1s
a) H, or
25 b) a sodium ion;

R65 and R66 at each occurrence are the same or different and are

a) H,

b) formyl,

c) Cq 4 alkyl,
30 d) Cq.4 acyl,

e) phenyl,

19 Cg_g cycloalkyl,
g) Rgs and Rgg taken together are a 5-, 6-membered saturated
heterocyclic moiety having one to three atoms selected from the group
35 consisting of

S, N, and O, optionally substituted with, 1nclud1ng on the nitrogen

-29-



WO 98/ 5416\145’63754#5}98/ 09889 three atons selected fromthe group consisting of

S, N and 0, optionally substituted with one or two R58, or PCT/ﬁﬁ%@/O@Qs

at each occurrence are the same or different and are a)H, b)for
or g)R56.and R57

10c) Cl_4 al kyl, d) Cl3®ma@Henyk)pypheiayl,,c 0C3n6,cy.choal kyl ,
t aken toget her \th UP‘?O?](UHO a?om i's lggg-lg'l’glctﬁﬁear%&er ed saturated
het erocyclic noiety which opfionalfy’Thas a further hetero atom sel ect ed
fromthe group dbnsi Sﬁ%gR'pj; S, N and O, and ‘can in turn be optionally
ii$ h, including on the further nitrogen atom phenyl,

substitute®
8?3 al kyl, or Cl1_3 acyl; R58 is 20a)carboxyl, b)halo, c)-CN,

pyrim dyl ,

d) mercaéto, e)fornyl, 250CF, g) -NO2, h) Cl1_6 alkoxy, i) CL 6

al koxycar bonyl, j) Cl-%‘& kythi o, 30k)Cl_6 acyl, _1)phenyl, mO01_6 alkyl
optionally substitut eﬁ IIWI thh OH, azido, 01 5 aUsty»\Cl_S acyl, -NR65R66,
-SR67, -0-S02R68, or ¢, - (CH3)sC™ s ,

N
N
10 N >——' E \>._
| ' or N
CH, cl: H
3
Rgg is C,.3 alkyl;
R69 is
15 a) Cis alkoxycarbonyl, or
b) carboxyl;
R7O and R71 at each occurrence are the same or different and are
a) H, or
b) C1_3 alkyl;
20
a) methyl,
b) phenyl, or
c) tolyl;
25 wherein K js
a) O, or
b) S;
R,o, R.,. R
73> 74, Ros, Rae, and R, at each o i
" i 77 ccurrence are the same or different and are
30 b) carboxyl,
c) halo,
d) -CN,
e) mercapto,
f formyl,
35 g) CFs,
h) -NOz,

-23-
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35 R69 NH CO
0- WO
p) - N(R59) (- 98/ 54161PCT/ U . .
;)S;( %9§)9‘(3R§2;2Rgg)4,’ i g) t hsoz- NR59R§8?/ g??Sg) ") CHS( =0) NREI/UMY0938] - NR56
o gr{ence are the sane ore Zamé as defined above: N-R61, or t) R57,
e i ifferent and are 10a) H by a6 alkyl, oy
=S) - , - ' _6 al kyl
occurre < Of ] b) benzyl ox -6 alkyl, c)phenyl
opt ional Iy aub L N (k) < NRG2RBS. 50 Rop and F63 a Q) |
optionally petie oyttt phomyl < and are a) H, 20 Ro? and Re3 ai el
. R65 and“R66 at ‘eac occgrrenyI or pyridyl; R64 ?; bg HCl_4 ALKy o
ence are the sé a)H, or 25b :
me or )a sodi um

D 01_6 acyl, di £
I e

5 m)  -NRqgRqg rent and are

n) Ci6 alkyl optionally substituted with OH, Cy5 alkoxy, C1.5 acyl,

NRqgR79: N(phenyl)(CHy-CHp O, _0-CH(CH)(OCH,CHg), of

—O-phenyl-[para-NHC(=O)CH3],

o) Cog alkenylphenyl optionally substituted with Rgq»

d with Rgy, OF

ted heterocyclic moiety having one to
gof S, N, and O,

10 p) phenyl optionally substitute

a b-, or 6-membered (un)satura

q)
the group consistin

three atoms selected from

optionally substituted with Rgy;

Rgq is the same as defined above;
r different and are

15 Rng and Rqg at each occurrence are the same ©

a) H,
b) C 1-4 alkyl,

c) phenyl, or
d) Rqg and Rqg taken together with the nitrogen atom is a -, 6-

membered saturated heterocyclic moiety which optionally has a

20
further hetero atom selected from the group consisting of S, N, and 0,
and can in turn be optionally substituted with, including on the
further nitrogen atom, Ci3 alkyl, or Cq.3 acyl;
wherein T is
25 a) 0,
b) S, or
c) SOo;
Ryss Ry6 and Rqq are the same as defined above;
Rgq 18
30 a) H,

b) formyl,
c) carboxyl,
d) Ci6 alkoxycarbonyl,
e) Cyg alkyl,
35 ) Cog alkenyl,

wherein the substituents (e) and () can be optionally substituted with

24-
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a) H b) fornyl, c) C1_4 alk

, . yl, 30d)Cl_4 acyl, e)phenyl

%ﬁgfvpaqg?ﬁffgf 'E)ake{] together are a 5-, 6-menbere2:lpsat ﬁ?ét@?s?g@gg:ggsl:ﬁ/!
g one to three atons selected fromthe group 35consisting of S

N, and O, optionally substituted w [ '
: th i
08/ 54161 atom QEEhalg, Gy iakkaky) 91@1é°§5’n¢1|<-;%w’g}dgnfgg“ela‘g:lgllt r o%)en e

- F(0) (OR70) (OR71 ' : 7 , :
R68 15 C1-3 al kyﬁ“%‘b&’?’% ’gj of fRgnsh fPbibnitly MubBNLEl W b b o o N N
g) an aromatic moiety having 6 toy10 car rc}X a’tor(r)lrs o%liogg‘ﬁp Qéygtituted

with carboxyl, halo, -CN, formyl, CF3, -NOo, Cig alkyl, C; ¢ alkoxy,

5 Cis acyl, Cy g alkylthio, or Cq g alkoxycarbonyl;
h) -NRg;Rgo,
1) -ORg,
3) -S(=0);-Rg1,
k) -S04-N(Rgg)(Rg3), or
10 1) a radical of the following formulas:

Rgy and Rgo at each occurrence are the same or different and are

a) H,
b) Csg cycloalkyl, !
15 c) phenyl,

d . Ci6 acyl,

e) Cis alkyl optionally substituted with OH, C; ¢ 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

20 S, N, and O, phenyl optionally substituted with OH, CFg, halo, -NO,,
Ci4 alkoxy, -NR83R84, or

25
O\b
f) ?'_ Rgs , or
Rgg— CH—
30
g) [ N—cH)—
\Y) , (CHo)
Vis
35 a) 0,
b) CH,, or

-25-



R70 and R71 at each occurrence are the sanme or different and are a) H, or
b) C1.3 alkyl; R72 is a) nethyl, b) phenyl, C)
tolyl : 2O IHEHE 0 K i s a) 0, or b) S R73, R74, RIS, kre, PETySIons
occurrence are the sane or different and are a)H, 30b)carboxyl, c) halo, d)

-CN, e) nercaptp, f t, 35CF3, h)-NO2, PCT1US98109889 WD 98/54161 i)
Cl. 6 al koyy,

) .G 6 al koxycarbonyl, .k) Cl 6 i Cl 6 acyl,
5m) - NR78 QFna)R&ii"_';@aﬁFW%/u’Bﬁ?‘?eo%ﬁl 0 SE St ‘?‘héf%e}iﬂvﬁq’idh‘l’)& Cl_5 al koxy,
Cl_5 acyl, -NRZ8BR79H,-dN( phenyl) (CH2- CH2-0H), -0-CH(C13) (0CH2CH3), or
- 0- phenyl 1par a; NHC( =0) Cl—ﬁé 0) C2_8 al kenyl phenyl optionally substituted
with R51, 10p) Bhenylcleopi" hally substituted with R51, or g)a 5-, or
6-marrbgrep[8g yn) sat urated heterocyclic noiety having one to

a) OH,

b) C, .4 alkoxy, or

c) -NRgg Rgg;

Rgg is
10 a) H, or

b) C;.7 alkyl optionally substituted with indolyl, OH, mercaptyl,
imidazoly, methylthio, amino, phenyl optionally substituted with OH,
-C(=0)-NH,, -COgH, or -C(=NH)-NH,;

15 Rgqis
a) H,
b) phenyl, or
c) C, g alkyl optionally substituted by OH;
Rgg and Rgg at each occurrence are the same or different and are
20 a) H,
b) C,.5 alkyl
c) Cgq_g cycloalky, or
d) phenyl;
Rgg 1s
25 a) C,.g alkyl optionally substituted with C; ¢ alkoxy or C;.¢ hydroxy,
Cy_ g 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,, CFg, halo, -CN, OH, C1-5
alkyl, C,_5 alkoxy, or C,.5 acyl;

30
b) /\ )
v N—(CH,),—
c) phenyl, or
35 d) pyridyl;

-26-



th[)ee_ atorrg sel ected fromthe group consisting of S, N, and 0, option.ally
substitute ] R51; R51 is the sane as defined above; 15 /9 at
each occﬁ’ﬂ%ﬁégﬁare the sane or different and are a) H, b)"‘gﬁf’%iﬁé‘?ﬁﬁ, c)
phenyl, or d) R78 and R79 taken together with the nitrogen atomis a 5-, 6-
20nmenber ed sat Wat edcChets@todyclic noiety which optionally has a further

het ero at om sel;gct edcfrorgm&glgroup consisting of S, N, and 0, and can in
turn be optionally subdfitutéd with, including on the further nitrogen
atom Cl_3 al kyl, orwiharein shg subsifiaents(arand <85@9r01,>e pptianally; substidpped with
R76, and R77 are the~sa i Ve, R i ; ie C
carboxyl, d) Cl 6 al Ebﬁ{}g%r S%ﬁo?lgg%raél)?S%dlWﬁ%@%%&%aggﬁgaﬁf&%erZai n
the sulitituents (e)maidy Hayingendt Guee oterhs yelectbd tfranythe sppyrhcansisting of
PCT/ US98/ 09889 WD 98 5141161d , halo, C1_6 alkoxy, Cl 6 acyl, Cl.6 alkylthio
or Cl_6 al koxycarbonyi,8P%pfienyl optionally substituted with halo, g) an
aromati ¢ noi et ye)havi ag aformatid Gndeatyblvaviag 6rte 1@ptarbermbtoms ystit uted with

carboxyl, halo, -CN, for , CF3, - NO2 6.,al kyl . 6 . cyl
Cl_6 al kyl thio,Y%r ct5% gk&%ﬁ?%&n@ﬁom%ﬂmﬂ icgggﬁe% Bl g%é{ne% thrdY
atoms selected from the group consisting of S, N, and O,
10 wherein the substituents (c¢) and (d) can be optionally substituted with
carboxyl, halo, -CN, formyl, CFj, -NO,, Cy 6 alkyl, C, ¢ alkoxy, Cl-6
acyl, C, g alkylthio, or Cig alkoxycarbonyl;

R92 and R93 at each occurrence are the same or different and are

a) H,
15 b) phenyl,
c) C,.¢ alkyl, or
d) benzyl;
Ry, and Rgy at each occurrence are the same or different and are
a) H,
20 b) OH,
c) C, g alkyl optionally substituted with -NRgg Rgy, or
d) Rg4 and Rgg taken together are =0;
Rggq 1s
a) an aromatic moiety having 6 to 10 carbon atoms,
25 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) which can in turn be substituted
with one or three -NO,, CFg, halo, -CN, OH, phenyl, Cq 5 alkyl, C; ¢
30 alkoxy, or C, ¢ acyl,
c) morpholinyl,
d) OH,
e) C,.¢ alkoxy,
D -NRggRgy,
35 g) -C(=0)-Rgq, or
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%) -Sf'O)lhgil’ S)RéSOZ-N(RQZ)(RQB), or 1)a radical of the follow ng

or nul as: an 2 at each occurrence are the sane or differ ~and are
a) H b)WeIsPphenyl, d) C1.6 acyl, e) C1_8 alkyl opti oﬂD TI";”E’E%@ i tuted
with OH Cl1_6 al koxy which can be substituted with OH a 5-, or 6-nenbered

aromatic heterdeyclicoqui having one to three atons selected fromthe
group consisting of 20S nd 0, phenyl optionally substituted with OH,
CF3, halo, -NO2, Cl1_40 Yy, -NR83R84, or 0 ‘R85, O R86- CH g)vr(CH2)t-

\ I V Ry,35a)0, b)CH2, or WO 98/54161PCT1US98109889 c) NR87; R83 and R84
at each occurrence are th anme or different and are a)H, or b)Cl_4 al kyl;
5 R85 is a) OHFb) EI°BGR¥xy, or c) -NR88 R89; R86 is B

5 b) OH, or

c) C,.¢ alkoxy;

his 1, 2, or 3;

1is 0, 1, or 2;

jis O or 1;
10 kis 3, 4, or 5;

lis 2 or 3;

m is 4 or 5;

nis 0, 1, 2, 3, 4, or 5;

pis 0,1, 2, 3, 4, or 5; with the proviso that n and p together are 1, 2, 3, 4, or 5;
15 qis 1, 2, 3, or 4; '

ris 2, 3, or 4;

tis 0, 1, 2, 3, 4, 5, or 6;

uis 1or 2.
20

DETAILED DESCRIPTION OF THE INVENTION
The new compounds of the invention can be prepared using known
compounds and intermediates of oxzolidinones, isoxazolines and butyolactones as
25 intermediates and synthetic methods known in the art. Thioamides of the invention
can typically be prepared by the reaction of the corresponding amide with.
Lawesson's reagent.
Compounds disclosed in the following publications are suitable intermediates
for preparation of the compounds of this invention and are hereby incorporated by
30 reference for their disclosure of suitable compounds that can be converted to the
subject thiocarbonyl derivatives. '
U.S. Patents 5,225,565; 5,182,403; 5,164,510; 5,247,090; 5,231,188; 5,565,571;
5,547,950; and 5,523,403.
PCT Application and publications PCT/US93/04850, W094/01110;
35 PCT/US94/08904, W095/07271; PCT/US95/02972, W095/25106; PCT/US95/10992,
W096/13502; PCT/US96/05202, W096/35691; PCT/US96/12766; PCT/US96/13726;

_98-



I m hd ' ' h | optionally substitutedcuwsysobsss
|mggz?:\%,2 -CC)2Ht hl)(r)’-g(m:al(zlj-&Hg'nyB E87 i's y a) H b) phenyl, or
o3 61) 6 al RQH‘ﬂéﬁﬁéé@ﬁwﬂ'fmismhed- POTAE96R081 43N P98 s8Y/09896 occurrence
) h S F &k e 20; chod al kyl C)C3 6 cycl oal ky, or
' 3; Shgnsl Sagggﬁljsséggiaﬁél%OQP%?E@&W@Q&@%‘&H 'ﬁgaﬁﬁﬁ?ﬁs-m. 6 al koxy or
Cl_6 hydroxy, OSh&migetlcomvdeyion @clﬁxiqﬁéﬁ)%ﬁgn%f@i’ﬁﬁt\{%@@ti% 4 Jd{%ﬁ%ﬁ&{%ﬁed
e R s AU D, e s
2l koxy 5 OrBiGknfoyays; J3frdtt. Chem:. Wob396CHE) b Sitarl, Sy IR O
350) pyr 1 Ayl BOL IR WO 68/ 5aTerPel] eos) Gougo Simiterly, ebdy 107 2 16
al k)e%{ | &’éegi#(fﬁécégﬁgﬁlial‘éﬂ@éswc%ds teportethbp eCanpt, i) Lgvissmsltm.ugt ed
| ’ i y ~on' 5 lC  he ogyclic
Srol ey havi g oo s hren L eson8 Reakedl Pon Bl ol Tieb” 4T aftitf g o
y ﬁor the purpose of the present invention, the carbon content of various

10a)H, or Bkg%ﬁ{ﬁal kyl optionally substituted with indolyl, OH nercaptyl,

hydrocarbon containing moieties is indicated by a prefix designating the minimum

10 and maximum number of carbon atoms in the moiety, i.e., the prefix Ci-j defines the
number of carbon atoms present from the integer "i" to the integer "j", inclusive.
Thus, C1_4 alkyl refers to alkyl of 1-4 carbon atoms, inclusive, or methyl, ethyl,
propyl, butyl and isomeric forms thereof.

The terms "Cy.o alkyl", "Cy_3 alkyl", "C_4 alkyl", "Cl_5 alkyl", "C1_6 alkyl",

15 "C,_ g alkyl", and "C1.16 alkyl" refer to an alkyl group having one to two, one to
three, one to four, one to five, one to six, one to eight, or one to sixteen carbon atoms
respectively such as, for example, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl and their isomeric forms
thereof.

20 The terms "Cq_4 alkenyl", "C2_5 alkenyl", "Cy_g alkenyl", "Cq_14 alkenyl" and
"Cq_ 16 alkenyl" refer to at least one double bond alkenyl group having two to four,
two to five, two to eight, two to fourteen, or two to sixteen carbon atoms, respectively
such as, for example, ethenyl, propenyl, butenyl, pentenyl, pentdienyl, hexenyl,
hexdienyl, heptenyl, heptdienyl, octenyl, octdienyl, octatrienyl, nonenyl, nonedienyl,

25 nonatrienyl, undecenyl, undecdienyl, dodecenyl, tridecenyl, tetradecenyl and their
isomeric forms thereof,

The terms "Cq.5 alkynyl", "Cq_g alkynyl", and "Cq.10 alkynyl" refer to at least
one triple bond alkynyl group having two to five, two to eight, or two to ten carbon
atoms respectively such as, for example, ethynyl, propynyl, butynyl, pentynyl,

30 pentdiynyl, hexynyl, hexdiynyl, heptynyl, heptdiynyl, octynyl, octdiynyl, octatriynyl,
nonynyl, nonediynyl, nonatriynyl and their isomeric forms thereof.

The terms "Cg_4 cycloalkyl", "Cq_g cycloalkyl", "Cy_g cycloalkyl", and "Cs.8
cycloalkyl" refer to a cycloalkyl having three to four, three to six, five to six, or three
to eight carbon atoms respectively such as, for example, cyclopropyl, cyclobutyl,

35 cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and their isomeric forms thereof.

The terms "Cy_4 alkoxy", C,.¢ alkoxy", and "C,.g alkoxy" refer to an alkyl
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S, N, and 0, c) an
6-, 7-nenbered aro aromatic noiety having 6 to 1
matic heter 0 car et
sel QNOOYS ocyclic no 87693389or d) a 5-
O8¥544%5m t he group consi sting of SI e}ﬂy gﬁ\él gg ggs\hto [hree atom)s T
erein

substituents (c
- CN, fgﬁdu;yhawé;g:?pngnd (d Canogﬁzkgl?toh@ftabightsubmn atomsresPEGHve ahboxyl ol
al o,

or Cl. 6, alk Ink
di fferag?ﬁCL g?;&a atdﬁ92ueinds F@B eé?’“@&cﬁngiééédlr rgencgag?tpyg?y 6 alkyl thio,
benzylgutiody ,aﬂ"ﬂiltm &Y vakﬁexe’lg’é‘l)’(p g horxenor octylb)!iy@hd@h&irklﬁPmeHF foTIeS Sar‘rg) or
ce are the sane or differ
ent and are

a)H, 20b c) CL_6
: al kyl
o e%e%gen ) ot y optlonally substituted with -NRS 58 or d) Ro4
ﬁ‘g PR

carpon at on%he zam)sa @Isahﬁ.ylg Nénbgrggc adlky}llannm"mpfmt}oeqrya 5 to 10

heterocyclic myi et Pomat | G
"‘5% oﬁl%‘ﬁb g edftf dapbarh AEENATFRES é" ﬁggl“%‘%’?n&? ﬁﬁ“j;‘:‘gﬁg

consi shRHgESP
Whi ch gaffetlyMsulchiras, fre mb@ﬂ? tfﬂfté’él?ﬂ‘frh%g%@l%:ﬁ?ﬁf Z@ﬁ;&ammpehpgv vy and (b)

OH, phenyl, C
Cl_6 alpm% am%xmiggﬁg%lmggh@tﬁﬁg{lﬁom octeylaminp 3R *}e/Fhelm)r o npli%o - CN,
h) a)tHQlfe@hol i nyl, )-R87, or WD 98/54161PCT/ U898y0983290;97ei)s

10 The terms "Cq ¢ dialkylamino", and "Cy_g dialkylamino” refer to two alkyl

or one to eight carbon atoms respectively attached to an
dimethylamino, methylethylammo diethylamino,

no, dibutylamino, dipentylamino,

groups having one to siX,
amino moiety such as, for example,

dipropylamino, methypropylamino, ethylpropylam1

dihexylamino, methylhecylamino, diheptylamino, or dioctoylamino and their isomeric

15 forms thereof.
The terms "Cq_g acy ", "Cq4 acyl",
"Co g acyl" refer to a carbonyl group having an alkyl group of one to
ne to eight, or two to eight carbon atoms.

01 5 acyl", "C1.6 acyl”, "Cq.8 acyl", and

three, one to

four, one to five, one to six, O

The terms "Cq 4 alkoxycarbonyl”, "Ci6 alkoxycarbonyl”, and "Cq.g

20 alkoxycarbonyl" refer to an ester group having an alkyl group of one to four, one to

six, or one to eight carbon atoms.

The term "Cq. g alkyl phenyl” refers to a
which 1s substituted with at least one

n alkyl group having one to eight

carbon atoms and isomeric forms thereof

phenyl radical.

25 The term "Cq_g alkenyl phen

group having one to eight carbon atoms and isomeric

s_ubstltuted with at least one phenyl radical.
The term "Cq g alkyl pyridyl” refers to an alkyl group having one to eight

omeric forms thereof which is substi

yl" refers to a at least one double bond alkenyl

forms thereof which is

carbon atoms and is tuted with at least one

30 pyridyl radical.
The term "Cq.g hydroxyl" refers to an alkyl group having one to eight carbon

d isomeric forms thereof attached to a hydroxy group-

atoms an
The term "Cq g alkylsulfonyl" refers to an alkyl group having one to eight

£ attached to a SOg moiety.

carbon atoms and isomeric forms thereo
lkyl group having one to siX carbon

35 The term "Cq g alkylthio" refers to an 2

atoms and isomeric forms thereof attached to a sulfur atom.
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prefi i ' vy - a A
oo et éIle?i}‘;ﬁ'a?ézbflg-yﬂ,@om-mﬂmjtma@laaﬁ]d&bfhx]i’?’rﬁ e car boh ‘atons in the:

e., the prefi '
as gS-C;!?,f i,Qﬁstrul%l-S-yl, 1,2,3,4-tetrazol-5-yl, 5-oxazolyl, 1- ;

thiad.iazol-5-y1, 1,2,4-tr1azo
pyrrolyl, 1-pyrazolyl, 1,2,3-triazol-1-y1, 1,2,4-triazol-1-y1, 1-tetrazolyl, 1-indolyl, 1-
indazolyl, 2-isoindolyl, 7-0x0-2-isoindolyl,1-pu

20 5-isothiazolyl, 1,3,4,—oxadiazole, 4-ox0-2-thiazolinyl, or 5-methyl-1,3,4—thiadiazol-2-y1,

thiazoledione, 1,2,3,4-thiatriazole, 1,2,4-dithiazolone. Each of these moieties may be
substituted as appropriate.

The term halo refers to fluoro, chloro, bromo, or
n can be converted to their salts,

1odo.

The compounds of the present inventio
according to conventional methods.

utically acceptable salts" refers to acid addition s
ude hydrochloride,

25 where appropriate,

The term "pharmace
stering the compounds of this invention and incl
propionate, lactate,

alts

useful for admini
hydrobromide, hydroiodide, sulfate, phosphate, acetate,
malate, succinate, tartrate, citric acid, 2-hydroxyethyl sulfonate,

These salts may be in hydrated form.

mesylate, maleate,
30 fumarate and the like.
When Q is the structure of

CH
E/( 2)n ‘,.'R39

~ (CHp)p ™
35 the dotted line in the heterocyclic ring means that this bond can be either single or

double. In the case where the dotted line is a double bond, the Rgg group will not be
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nunber of carbon atons present fromthe integer "i" to the.integer "j",
inclusive. Thus, Cl_4 alkyl refers to alkyl of 1-4 carbon, f@%’ﬁmés@d usi ve,
or net hWD,98LSt‘WI, propyl, butyl and |soner| c forns thereof e ternms "Cl 2
al kyl", "C1_3 alkyl", "Cl1 4 alkyl", "C1 5 alkyl", "Cl1 6 alkyl", 15 "Cl1_8

al kyl " g,pggengl 16 aI kyl " ref er to an al kyl group having one to two, one to

three, to four, one to f Si X e 0
si xt een car borThgt qgﬁtpo{ugélﬁ é;é‘ ug,a 2 of h'ua énv%ntlor;'xe?gx?r%l ezg mnlé%l {ﬂ\?é}eatt 05 of

gr 0Pyl Rl YoraR@RiHing hﬁawlas sBeptMro caist o enangibmeteoy ramwgﬁre
odecy riaec tetradec i soneric I e terns
"C2 4 aI lof iyttt ¥hx§2mseat}1mﬁ9hates “Ocﬁ’tg té? ﬁ&%‘i“‘mers '%“t%‘f 3€ﬁt‘“re%mol "C2 16
al kenyl ﬁia‘ﬁmg%o%ﬁ theé‘&}mé}@e 1o Bork) aledeAding o s@snmmﬁt&vad@tlmd to

four, eight, two to fqurteen, or tvvo bon
at ons, reﬁxpe&tenk@tglasdl@hh%rslsoméflcéﬁ%wy PRERGAHE e Wﬁgi Al

pent enyl lthPent di gny! n}g}gé@s%l Pémg's@é%blsoxlﬂ@% eny lgeomeﬁidtlﬂ'omyhn theseenyl

oct di eny ORYEL T reny noneny nonedi enyl, 25 nonatrienyl, undecenyl,
undecdi er‘grbupgiodecenyl tridecenyl, tetradecenyl and their isomeric for ns
t her eof . The SR of thid 1rﬂ4emf1@¥|are usQ%L@oxadrKé/ﬁﬁyént Ofaﬂldmbm 10

al kynyl " refer IE

%IPP? east one triple bond al kynyl ou@ Faw {}% nd?
five, 16 Woinfétiehghit huaiartswnd othesrwarar blsaded éﬂ’én?lésb% AP PALRERTAULTS or
exanpl e, r nyl, butynyl, pentynyl, 30 pentdiynyl, hexynyl
hexdi ynyl OTaEéggﬁ‘/‘WF a%ﬁ’épt di ynyl, octynyl, oct di ynyl, octatri ynyI nonynyl
nonedi ynyl , nomRé Ii)hyf‘xyibceaﬁtbau hanposmomapﬂ this srvemtionapappe PTRRATEA Y " C' C3. 6

cycl oal kyl c | oal C rfacduiyallpal Kyl
havi ng th?%blPH‘gi‘_@U’r tc§ tg}s mv?l%ge }[”g%s% gé‘lll&ﬂ hqﬁﬁf Fha tg ei g }gt
, 35

carbon at guEp fa%w@&trie\t%lrw spelbnsny With phxmrpteeltm@yma@mmwlﬁ adgganthaf

cycl opentyl, cycl ohexyl, cycl,o Q I REBbb&- f or ns
t her edb. Q*Féplﬁé?sr@np’@lmﬁg %aRéﬁﬂffgn'X&Wd%% &%{%557%358§8%%%? 54121 group
havi ng ong.LoifPe pAREerdsOtBlits, Qfspeﬂ@blte grenghs, aasbles, cachets askpect i vel y

attached to an oxygen atom such as, far ex ¥o functi
pr opy| oxy SUBRASYPTRS, Ansalid sasEipr cAB B A362S °é‘6tsﬁb8§§‘°gg‘%%%%% aiyo and t hei r
i someric for L elﬁ%rﬁ&;onr%-rggeﬂteédlﬁbﬂl@&r Guhﬂlkgdtaaumhdumn%gehclbladall RgbEi no"

refer to an alkyl ‘group having one to six, .or one n at ons
respect i vdisintegratireagens, an d ZREMRSYRSRE §EN o HPEE: S Ogl(arc%gg;s %%{lm%et hyl ani no,

et hyl aiH NQy L ORYh @g%]ﬂaﬂatéj%é@@"ﬂd}ﬁ stdetey kalg) suparhbxydsanpertin, depryd.ani no,
or octoyl ARG and

elr isomeric forns ereof . 10Th
di al kyl anistarth, gelatinClelBleriamappefion [5’ F@Pté?g F6%t G V\‘i)‘:°aﬁ’l‘<litiee;gr ougée_ﬁ%w ng one
to six, or 8”1% f{”%n gg;os& nlgqgcmigrgsmrt%gegislpuﬂélynahhdcehadsmns alommi no
nmoi ety suc 0

i met hyl am nq, neth . hyl ami no,
di propyl anaxlrm,p1em'héuyepm@w)liearmorvitsiEdeﬂtoi;-yﬁl%’tS )F QNPH OUB‘iE]%m’S mvenhgﬁ
di pentyl a hexyl am g%a@ygg%ﬁggyg@w%d diabapiolyaniieae gQrcol

di oct oyl a 1?‘?81"6?%(:}“ W APSoner i forms thereof. The te%gss acyl ",
"Cl_4 wylsystenﬁl optianylly pontt@inieg suithble copyergiopal (coloring pge @aé{%wg ref er

to a carbon havi n l&k@/ Qup of one to three, one to four, one
to five, oﬁ%nfsosgﬁ hzedﬁ@nt%ot%el £ gﬁrtwo to ei ght carhbon
Preferably, the pharmaceutlcal composition 1s provided emp oy1ng
conventional techniques in unit dosage form containing effective or appropriate

amounts of the active component, that is, the compound according to this invention. .

30 The quantity of active component, that is the compound according to this
invention, in the pharmaceutical composition and unit dosage form thereof may be
varied or adjusted widely depending upon the particular application, the potency of
the particular compound, the desired concentration. Generally, the quantity of

ge between 0.5% to 90% by weight of the composition.

active component will ran
or combatting, bacterial infections in warm-

f will be

35 In therapeutic use for treating,

blooded animals, the compounds or pharmaceutical compositions thereo
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2-i m dazol yl , Mxenrbhdanmlpyhndﬁacm&mgdp;ﬁhls WPRYSR A5¢ PAMIBISIIET 57 o]
yl,
3- pyrazo'g'rg%%{a%lf%z%y ugeé dg?{f@f&laxh lezb§)19§k¥9¢'éﬂous4nﬂl§ﬁaﬂloylby oAhexo- 2-

oxazbPy|P ooxazol e,
3- oxat
1,2, 3- oxﬁ&leawbero&eQ oﬂadrilﬁnsbraﬁpaz ak@rm@cwtscaé%amg%’éﬂ%s E%‘ir %a’fnf)‘i{é‘hl azol e,

2-t hi
5- i sot hi ainsirauphABILHenerH RS ghimaSRHERAS Jelptdblcsah mretne

2- benzot biagind or 2 sbieBY et carchd ynﬂdlt@nb@htzcﬂf bawm Gsgdvdom? any!l |

ben20|soth|azole nzi so
3-thi enyP a@ﬁ‘iﬁ“?‘ﬁ?ﬁ a%PE%jfﬁ? h)‘lqil/lfcgc @%Yl ;91? ragl %Illl,re%gmlpsl%g‘g/%?ng;mecnon

5 I s g@yr LRA buf?er%%roﬂ&afaf'mﬁwl?&uﬁkg&!ﬁﬂsotl)n?c apltion oloR AFAZRHC, haying 2
oxadi gz0l

I 2. 4 noboslaons .55, Saple RageSF AP gRak, o bedndiy AR P YL
i gxg il.l %’héﬁﬂllpatzlgglpﬁgt?lzsgﬂrééé fgc.aélﬂx;r%télid’dnmo:hbr@tq{ IN -miethylglugamine, Le)yysine v
and L(+)-arginine to name but a few representative buffering agents. The compound
of this invention generally will be dissolved in the carrier in an amount sufficient to
25 provide a pharmaceutically acceptable injectable concentration in the range of about
1 mg/mL to about 400 mg/mL of solution. The resulting liquid pharmaceutical
composition will be administered so as to obtain the above-mentioned antibacterially
effective amount of dosage. The compounds according to this invention are
advantageously administered orally in solid and liquid dosage forms.
30 MIC Test Method
The in vitro MICs of test compounds were determined by a standard agar
dilution method. A stock drug solution of each analog is prepared in the preferred
solvent, usually DMSO:H,0 (1:3). Serial 2-fold dilutions of each sample are made
using 1.0 ml aliquots of sterile distilled water. To each 1.0 ml aliquot of drug is
35 added 9 ml of molten Mueller Hinton agar medium. The drug-supplemented agar is
mixed, poured into 15 x 100 mm petri dishes, and allowed to solidify and dry prior to
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pyrrolyl, 1-pyrazolyl, 1,2,3-triazol-1-yl, 1,2,4-triazol-1-yl, .
l-tetrazolyl, 1-indolyl, 1- indazolyl, 2-isoindolyl,

7- OX0- 2-W@A8¥AH6Ly1, 1- purinyl, 3-isothiazolyl, 4-isothi azoRFI/USE0RS?
5-isothiazolyl, 1,3,4,-oxadiazole, 4-oxo-2-thiazOlinyl, or

5- et hyl - ihodubktiohl adi azol - 2-yl, thi azol edione, 1,2,3,4-thiatriazOle,

1, 2,4-dithiazo e. .Each of these noieties may be supstitutad as
appropriate. T&ga of ﬁ?&éf’gt}}ee'feéf greEamymy, BF%P%%%I?%# B toht abervﬁpé’é Fhafhe
conpounds opf 1ighed BItPSEM frbdhéeN et cEltireb eare goten beerright aL85°CGah the 25
where appropriate, according to convent] onal netgods. ﬁ?e

" phar mac e Redéwm| apPaeRIaRfe BT Ehe argaist g ((olonies,are harvaste ‘?’ic?heagéﬁef%e geaby

for admi ni§h el RAspARIGRMAUIEEar e TS ptiey e Sé10BradRUTEBS koldgual the
hydr ochl ori de, hydrobrom de,” hydr oi odi sul fat e, phosphate, .acet at

€ 4 al ,
pr opi onat urbidisy af 8 0.5rsflagtand standande A }gP shilutiog pf aph suspeusin %ft‘é‘,ag% Rric
acid, 2-h X ekBoculBREBw B! 6.00RY
be in hyd?lngd’m%?ﬁte%\wg{ntg%ﬂlhg tl’?ﬁgnﬁs‘%’ ?ﬁ%‘?hﬁgﬁgﬁ‘a é%écihl?léi)r'e ( fc):cl-lIIZ) p 35 the dptted
line in thd drepef thy cell suspengiomeusing ehSteershieplipaing, valding agprordpatalndle or

doubl e. | 2 e t N L I od, the R39 group

w | not E%EBvt@%%??ﬁ%@%PE%%aégg%dggéghgﬁﬁgﬁﬂ??%' ezggﬁgounds of Fornul a |
of thiX¥® i nvent iReblowamg &icubatichitheMioenuey Inkibiggydfoncgptrationd MG we/ml. the
and as such there exist t enantio £ gyl ! 1 . ] IS
i nvent i on??"%‘?sétctggc rstb‘f%gfc}félggtﬁgk rlq%{r%? s, sxglse %gﬁ% ggmn%( Q%&é@%lgg%ﬁ? gixﬁi ng
bot h t he ire@r@éd. The daddlid slown deffeblds dgarainllsubst i t uents, addi ti onal chiral
centers and other isoneric forns may be present in any of A or Rl group,
and this invention enbraces all possible stereoisonmers and geonetric forns
in these groups. The conpounds of this invention are useful for treatnent
of mcrobial 10 infections in humans and ot her warm bl ooded ani mal s, under
both parenteral and oral adm nistration. The pharnaceutical conpositions of
this invention may be prepared by conbi ning the conpounds of this invention
with a solid or liquid pharmaceutically acceptable carrier and, optionally,
wi th pharnmaceutically acceptabl e adjuvants and 15 exci pi ents enpl oyi ng
standard and conventional techniques. Solid form conpositions include
powders, tablets, dispersible granules, capsules, cachets and
suppositories. A solid carrier can be at |east one substance which may al so
function as a diluent, flavoring agent, solubilizer, |ubricant, suspending
agent, binder, tablet disintegrating agent, and encapsul ati ng agent. Inert
solid carriers include 20 magnesi um car bonat e, nmagnesi um stearate, talc,
sugar, |actose, pectin, dextrin,
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starch, gelatin, cellulosic materials, |low nelting wax, cocoa butter, and
the like. Liquid formconpositions include solutions, suspensions and

enul si onwo 9Baa16exanpl e, there may be provi ded sol uti ons of pehgise®egsgends of
this invention dissolved in water and water-propyl ene glycol and

wat er - pol yet hyl ene gl ycol 25 systens, optionally containing suitable
conventi ondf-coforrng agents, rravoring qgents, stabiTizers pnd thickening
agents. Preferabky, jthe pharmaceutical cgnposition is providpd enploying
conventi on t eq Ep_‘u»es in unit dosage f@Mn containing effecfive or

appropri at g amo ms |of the active conpongnt, that is, the coppound
according tp thils_invention QThe quantity of active conperent, that is

t he conpound acg¢ordijng to this invention| in the pharmaceuti ¢al conposition
and unit dokage @ Lhereof may be varigd or adjusted wi dely depending
upon the pa g" clka@ ppplication, the pot §fity of the parti cul fr conpound,
the desired gongentr ation. Cenerally, thg quantity of activelconponent wll
range betwepp, 0.r5%tp—98%by—wner TtT O |t her apeutic
use for treg‘ 7d,,0r| conbatting, bacterigl infections in warf blooded

ani mal s, th L&n enps, or pharmaceutical |genpositions thereof will be WO

30 ph
98/ 54161PCT & efgb@éag adm ni stered oral lly and/or parenteral lly at a dosage

to obtain af intaln a concentration, tlhat is, an amount, &r bl ood-| evel
of active c%)orent n the animal undergdi ng treatment whichlw || be
anti bacteri pldy |ekfettive. Generally, sudh anti bacterially effective

amount of dfp “ge %f‘g et | ve conponent willj®e in the range of |5 about 0.1 to
about 100, ot e ﬁ@é*arably about 3.0 to gbout 50 ng/ kg of body wei ght/day.
It isto be‘understo d that the dosages nmay vary depending ugon the
requirenenti of {the patient, the severityl of the bacterial infection being
treated, angl the %am lgul ar conpound being used. Also, it is|to be
under st ood §hat {t mtial dosage adminilstered may be incredsed beyond the
above upper |9 order to 10 rapidly Jachi eve the desired |bl ood-1evel or
the ini tgyal f di | y dosage may
be progrgssilvely incfjeased during the coufse of treatnment degendi ng on the
parti cul dituationf If desired, the daiJy dose nay al so be |divided into
mul tiple oées for adm nistration, e.g., R-4 four tines per day. \Wen the
conmpounds agcording o this invention arej adm ni stered 15 parlenterally,
i.e., by injjection, flor exanple, by intrayenous injection or |by other
parenteral doutes of Jadm ni stration. Pharjraceutical conpositifons for
parenteral gdministrdtion will generaply fontain a phar eutfical ly

accept abl e gnount of |t he conpound or sofuble salt (acid addition salt or

base salt) di ssolved|in a phar mag¥t® | cal | y accept abl 274 qui d carrier

such as, fo exanpl e,| water-for-injetkion| 20 and a buf f&R to |provi de ag
sui tably bufif ered isqtaqnic solution, fpr pxemle, havig pH of about.2
3.5-6. Suitgble buffgridg agent so;i=|QcI de, fda? exarrp:l;e:( tfisodj um

ort hophosphgtg, sodi ymdicarbonate,zsodiujpn @trate, N hyl g} ucam ne,
L(+)-1ysine fjagdd L(+)-ar§i ni ne to me butjaewre entative bufferi
agents. The fic8npound | § w We\

7] O

Zz -
o@ O@
-2 Iz -
Z
% \I Y

o o)

| eve

1

*not a compound of the subjecignvent
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of this invention generally will be dissolved in the carrier in an anount
sufficient to 25 provide a pharnmaceutically acceptable injectable
concentration in the range of about 1 ng/nlL to about 40Gdmysye/oedsesol uti on.
The r ewoB%/54161 | i qui d pharmaceuti cal conposition will be adm nistered so as
to obtain the above-nentigned ' j Hvre—arroant—9f dosage.
The conpdgmad s inventioh are advantjgeously admi ni stered
d Iiquid dosage forns. |&® MTC Test} Method The in vitro
plutids wer e deterni ned by 4 standard agar dil utijon net hod.
A stock dfug i on of eachlanalog is frepared in {he preferrdd sol vent,

S H——Setrt+att—2=fTotd—ar ffuti ons of epch sanple gre nade
using 1.04m iqupts of sterille distill ddawater. Tojeach 1.0 nm} aliquot of
drug is 3 i of noltgqeMiel ler Hi#ton agar m&dium The
dr ug-supp@ent%@ pgar is mxgd,” poured ijn¥o 15 x 100 mm petri dj shes, and
al | owed t §o| idify and dry priior to WO ©8/54161PCTALSA8/ 02380
i nocul ati Vrals of each of the fest organi gns are mai ntai ned
frozen in %ga:%agg phase of alliquid nitfogen freezgqr. Test culfures are
grown ove bégtk' 35C on the pedi um apprpfriate for the organi sim  Col oni es
are harvegtgdiMat®|a sterile sihab, 5 and gell suspendions are prgpared in
Trypti casd .Soy|brotth (TSB) to equal the twbidi-ty—efta—0—5NMFar]and
standard. [A2 diff uti on of eadch suspension is made |in TSB. The}pl ates
cont ai ni ng

éhé ﬂfﬁﬁ suppl enment ¢¢, agar are gpoculated wiLth a 0.001 ml drop
of the cel|| 2xsuspegdi™©n using a|Steers repllicator, vyi ef\/di ng approxi mately

104 to 105 ?_el € per spot. Theipl ates areli ncubated o

erni ght at }35C.
10Fol | owi niy i ndubat}y on the-Mrirtrhrbrtfory conceniy ati on (M Clpg/ nl),

t he | owest) condentriati on of dryg that inhijbits visiblk growth of |the
organi sgy |s rﬁf@ﬁmd recorded.} Jhe data ijss~shown in ff@bles | and II.

Oxazol igi npne ;,c):g%/aflues (Gamy) 691 QAdS Y -4 6166 HNAS ID  LI{Z6
[=]

TABLE 1 (c

“CH,
CH,
S
\NHz
~CH,4

o}
I
C
i
N-C
S
[X}
Ly

n=0
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H
N
H
H

N

A,
.y
A,
L
A
g
5,
\"k/ﬂ

Structure
N

N
\—/
N
—/
) N
\/
N
—

(o]

o
o
(o]

Comparison *
F
Example 1
F
Example 5
F
Example 6
: F
*not a compound of the subject invention
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As shown in Scheme 1, the intermediates II for the compounds of this
invention are also intermediates disclosed in the .oxazolidinone patents and
published applications hereinabove incorporated by reference. The intermediates
IV for this invention are final products (Examples) from the oxazolidinone patents
and published applications hereinabove incorporated by reference.

As shown in Scheme 1, Step 1, and illustrated in Example 5, the
isothiocyanates III can be conveniently prepared by allowing the amine
intermediates (IT) to react with 1,1'-thiocarbonyldi-2(1H)-pyridone in solvents such
as methylene chloride at 0 to 25°C. The thioureas (Ia, R' = H, alkyl;_4) can then be
prepared as shown in Step 2 by the reaction of III with ammonia or the appropriate
primary amines in solvents such as 1,4-dioxane or tetrahydrofuran at 0-50°C.
Alternatively, as illustrated in Example 6 and shown in Step 3, the thioureas can be
prepared by allowing II to react with an appropriate isothiocyanate (RR-N=C=95)
in solvents such as tetrahydrofuran at 0-50°C. Thioamides (Ib, R" = H, alky11_4) are
prepared by allowing II to react with an appropriate dithioester (R" S-C(=S)-R",
Step 4 as illustrated in Example 4. This reaction is carried out in aqueous-alcoholic
solvents at 0-50°C in the presence of an equivalent of an alkali metal hydroxide.
This reaction, especially when R" is methyl or ethyl, can be catalyzed by an alkali
metal fluoride.

The reaction of II with R™-S-C(S)-R" (R"=CHg, CoHg) to give Ib (Step 4) can
also be carried out in the presence of a tertiary amine base such as triethylamine in
solvents such as THF, dioxane or methylene chloride at 10-50°C for 3-48 hr.

When the reaction conditions are tolerated by the substituents on R (see, for

- example, Examples 1-3) the thioamides (Ib, R" - H, alkyl; ,) can also be

conveniently prepared (Step 5) by allowing the appropriate amide intermediates (IV)
to react with reagents such as 2,4-bis(p-methoxyphenyl)-1,3-dithiadiphosphetane-2,4-
disulfide (Lawesson's Reagent) in 1,4-dioxane, benzene, toluene or tetrahydrofuran
at 60-110°C; phosphorus decasulfide and sodium carbonate in tetrahydrofuran at 20-
50°C [Brillon, D., Synthetic Communications, 20, 3085 (1990)] or phosphorus
decasulfide and sodium fluoride in 1,2-dimethoxyethane at 20-50°C [Hartke, K.,
Gerber, H.-D., J. Prakt. Chem., 338, 763 (1996)}.

Compounds Ic are prepared (Step 6) by allowing II to react first with carbon
disulfide and a tertiary amine base such as triethylamine in solvent mixtures
containing water and methanol, ethanol or isopropanol at 10-50°C for 5-24 hours.

The resulting intermediate is treated with an alkylating agent (R" X where X
represents bromo, iodo, alkylsulfonyloxy or arylsulfonyloxy) at 0-30°C to give
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compounds Ic. In Step 7, compounds Ic are allowed to react with alkali metal
alkoxide such as sodium methoxide or potassium ethoxide in the corresponding
~ alkanol as solvent. This reaction is conveniently carried out at the reflux

temperature of the alkanol for 1-24 hr.
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SCHEME 1
Y O
5 N\n,N
o g O
R—NH, —_— R—N=—=C=S
STEP 1
i M
10 ﬁ
R'—NH, R—NH—C—NH—R' (R' = H, alkyl;_4)
la
STEP 2
15 STEP 3
S S
I I ’
i R"—S—C—-R" R—NH—C —R" (R" = H, alkyly4)
STEP 4 Ib
(R™ = CHjg, CoHs, HOOC—cH,)
20
0
R—NH—C—R" Ib (R" = H, alkyl;_q)
\Y STEP 5
S
25 Il 1) CS,/Et;N I (R™ = Cy.4 alkyl, X=Br, |,
_ . RNH-C-SR™ 0S0, alkyl, 0SO, aryl)
2)RII|I X -
STEP 6 le
[111] S
—
30 HOR"" RNH-C-OR™ (M=Li,+ Na,+K+)
STEP 7 Id
35 In order to more fully illustrate the nature of the invention and the manner

of practicing the same, the following experimental examples are presented.
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EXAMPLE 1: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-
oxazolidinyllmethyl]thioacetamide (I)

(o]
/N
; ,@ = oo
\_(_ 1,4-dioxane F \—'(-H
N

NH—C— CH:,

|
o=

~CH,

CygHz0FN103S
!

A stirred mixture of II (PCT/US94/08904, 3.37 g, 10.0 mmol) in dry dioxane (100
mL), under nitrogen was treated with Lawesson's Reagent (4.04g, 10.0 mml),
warmed to reflux during 1 h and refluxed for 1.5 h. The reaction was complete by
TLC on silica gel with 10% MeOH-CHClg. It was kept at ambient temperature for
18 h and concentrated in vacuo. Chromatography of the residue on silica gel with
mixtures of acetone-methylene chloride containing 10-15% acetone gave the product
which was crystallized from acetone-hexane to give 1: mp 157.5-158.5 °C; HRMS
theory for C;gHyoFN303S (M*): 353.1209; found: 353.1212. Anal. caled for
ClﬁHzoFN3O3S: C, 54.38; H, 5.38; N, 11.89; S, 9.07. Found: C, 54.21; H, 5.58; N,
11.78; S, 8.93.

EXAMPLE 2: (S)-N-[[3-[3-F1uoro-4-[4-(5-methy1-1,3,4-thiadiazol-2-yl)-1-
piperazinyl]phenyl]-2-oxo-5-oxazolidiny1]methyl]thioacetamide (2)

S
s,
NN rﬁ Meo@"{s’{g@m ﬁ
HJC’QS\/LN\_./ OH A' C’(S)—N "

NHAc NH-C—-CH_,

21 CigHnMNOS,
2

According to Example 1, for the preparation of 1, 21 (PCT/USQ7/01970) was allowed
to react with Lawesson's Reagent in refluxing dioxane to give 2: mp 222-223 °C;

HRMS theory for ClgH24FN60282 (M+H"): 451.1386; found 451.1381.

EXAMPLE 3: (S)-N-[[3-[3-Fluoro-4-[2’,5’-dioxospiro[piperidine-4,4’-imidazolidine]-
l—yl]phenyl]-2-0xo-5-oxazolidinyl]methyl]thioacetamide (3).
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STEP A: (S)-N-[[3-[3-Fluoro-4—[2’,5’-dioxospiro[piperidine-4,4’-imidazolidine]-
1-yl}phenyl] -2-0x0-5-oxazolidinyllmethyllacetamide (32).

% o]

Orrle, o HODG,

H (NHJ,00, N
NHAC NHAc

CigHPN0s

32

31

A stirred suspension of 31 (Case 4780.P CP, 0.349 g, 1.00 mmol) in 1:1 EtOH:H,0
(5 mL), under nitrogen, was treated with potassium cyanide (0.130 g, 2.00 mmol)
and ammonium carbonate (0.701 g, 7.30 mmol), warmed at 55-60 °C for 5 h 15 min
and kept at ambient temperature for 17 h 15 min. It was then chromatographed on
silica gel with mixtures of MeOH-NH40H-CHCl3 containing 5-20% MeOH and 0.5%
NH,OH to give 0.280 g of 32: HRMS calced for CqHgoFNO5: 419.1605 (M™); found
419.1613; Anal. calcd for C19H22FN5O5 -1 HyO: C, 52.17; H, 5.53; N, 16.01.

Found: C, 52.44; H, 5.30; N, 16.11.

STEP B: (S)-N-[[3-[3-Fluoro-4-[2’,5’—dioxospiro[piperidine-4,4'-imidazolidine]-
1-y1]phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide (3).

o] o) O o]
s
N
ooy - oo
>y . ST
F NHAc F NH—C—CH,

32 CyoHz2FNs0,S
3

A stirred suspension of 32 (0.210 g, 0.500 mmol) in dioxane (5.0 mL), under nitrogen
was treated with Lawesson's Reagent (0.202 g, 0.500 mmol), refluxed for 4 h and
concentrated in vacuo. The residue was chromatographed on silica gel with
mixtures of MeOH-NH4OH-CH013 containing 1-10% MeOH and 0.1-0.5% NH,OH
and the resulting product was crystallized from MeOH-CHCl;-EtOAc to give 0.0491
g of 3: mp 218.5 °C; HR FAB MS theory for C1gHppFN50,4S (M*):  435.1376;
found 435.1370. Anal. caled for ClgszFN504S - 0.5 HZO: C, 51.34; H, 5.21; N,
15.76. Found: C, 51.69; H, 5.00; N, 15.25.

-44-

.0



50
01

10

15

20

25

30

' -7 2l v. zE |
WO 98/54161 PCT/US98/09889
EXAMPLE 4: (S )-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyl]thioacetamide (4).

s
— i c-tse :l)L
HyC—C—SEt o
o N—Q—N)LO —_ o N—QN 0
— . o KOM / NaF — ¢ b
NH, NH—C—CH,
41

C6H20FN3038
4

A solution of 41 (148 mg, 0.500 mmol) and 0.97 M KOH (0.515 mL) in absolute
EtOH (5 mL) was added to a solution of ethyl dithioacetate (57 uL, 0.50 mmol) and
sodium fluoride (20 mg, 0.47 mmol) in absolute EtOH (5 mL) and the mixture was
kept at ambient temperature for 3 h 40 min. Additional ethyl dithioacetate (5 pL) was
added after 1 h 55 min and additional 0.97 M KOH (40 mL) and sodium fluoride (6
mg) were added to the mixture after 3h 5 min. The reaction was followed by TLC on
silica gel with 10% MeOH-CHCl3 and 30% acetone-CH,Cly. The major product had

an Rf on TLC that was the same as that of 4.

EXAMPLE 5: (S)-N-[[3—[3—Fluoro-4-(4-morpholinyl)phenyl]—Z—oxo-S-

oxazolidinyl]methyl]thiourea (5).

STEP A:

s
Ny
o Q ;N’ \N; ) 0
o
d N N)Lo __° ° o N N)LO
—/ LH —/ \—tH
F \—L F N
51

NH, =C=S

CsH16FNaOsS

A solution of 51 (PCT/US94/08904, 2.07 g, 7.00 mmol) in CH,Cl, was added,
dropwise during 30 min, under nitrogen 1o an ice cold, stirred solution of 1,1'-
thiocarbonyldi-Z(IH)-pyridone (1.95 g, 8.40 mmol) in CH,Cly (70 mL). The mixture
was warmed slowly to ambient terhperature and kept for 18 h. It was then diluted with
CH2C12, washed with water and aqueous NaCl, dried (NaZSO4) and concentrated.
Chromatography of the residue on silica gel with 10% acetonitrile-CH,Cl, gave 1.60 g
of the isothiocyanate: HRMS theory for CysHgFN303S (M+): 337.0896; found
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El SI r- a-. en NNNNcr NN WD 98/ 54161PCT/ US98/ 09889 As
shown in Schene 1, the intermediates |l for the compounds of this invention
are al sowopt/stiaedi at es di scl osed in the .oxazolidi none paPEHUS84}E8?

publ i shed applications herei nabove i ncorporated by reference. The

i ntermedipdagmggy for this invention are final products (Exanples) fromthe
oxazol i di none patents 5 and published applications herei nabove incorporated

by reference. As shown in Schene 1, Step 1, and illustrated in
Exanpl e 5 ‘%1?? i sot hi ocyanates Il can be conveniently prepared by all ow ng
t he am ne T rmediates (Il) to react with

1,1 -thiocarbonyl di-2(1H)-pyridone in solvents such as hyl ene chl ori de
at 0 to 25C. The W Wa, R = H Mdkyll 4 a@ﬂobe 0 prepared
as shobn in Step \.by@r mtlonoflllvmtha

he m_p roprlate
primary amines in sol Vents suctF% 1, 4- di oxane or tetrahNégrof*uran at 0-50C.
Alternatively, as illustrated in Exarrple 6 and shown 1K, ep 3, the

t hi oureas can be prepared by allowing Il to react with an appropriate

i sothiocyanate (R - N=C=9S) in solvents such as tetrahydrofuran at
0-50C. Thioam desR'" = H, alkyl1l 4) are 15 prepared by allowing Il to react
with an appropriate dithioester (R" S-C(=S)-R', Step 4 as illustrated in
Exanple 4. This reaction is carried out in aqueous-al coholic solvents at
0-50Cipn the presence of an equivalent of an al kaI| met al hydroxi de. This

t Iy when R . cat
IR AR AR AR W -t KL SR AR S S L
Q2H5) to ' Ves eg @t 4i 98@{%8@%& 1]*1#%?6 HiSthn@Uhe Hiixtuhewns RERNEantfierd

terti ary mne 1n solvents such as THF, di oxane
or nethyl @eﬂﬁpeﬁ‘iﬂhﬂf fdi|8 atzsmﬂﬁﬁx(a é@rcefmtad v vacuo. Crystgiigatiemef peaesidun

conditions are tol erated by sub |tuen R

Exanpl es from) a%qs@wcw@aﬁngaé%@%l 3—9 iB& lgggn ﬁ\§§ "gfé%é%? RVenl ently

pr eparﬁdt %ﬁ%ﬁ%?tﬂgﬁgﬁ QU B8, saPPF (SI.QfO' at, @ sV, dRoundt eCNBOIBARLIESS BOVN, t 0
W reagen

2, 4- bi s( p-llSE’choxyphenyl) 1, 3-di t hi adi phosPhet ane- 2, 4- disulfide (Lawesson's

Reagent) in 1, 4-di oxane, benzene, toluene or tetrahydrofuran at 60-110C

phosphorus decasul fi de and sodi um carbonate in tetrahydrofuran at 20- 50C

O3rillon, EXAMPIE Bt C CETINUECRLFRBRH-4-2Amapilin DERNYY-Doxplos phor us
oxazolidinyl]methyl}-N’-methylthiourea (6).
20

CH,NCS

\_,@‘_‘_ - ‘—’_Q"L

NH, NH—C—NHCH,

C6H21FN,G3S
6
25

A stirred solution of methyl isothiocyanate (93 mg, 1.27 mmol) in THF, was treated
with 61 (295 fng, 1.00 mmol), kept at ambient temperature for 18 h and concentrated in
vacuo. The residue was recrystallized from EtOAc-hexane to give 246 mg of 6: mp

30  158-160 °C; MS m/z 368 (M"). Anal. caled for C ¢H, FN4O4S: C, 52.16; H, 5.74; N,
15.21. Found: C, 52.20; H, 5.85; N, 15.17.

-46-



?Eladeﬁasule I de and sodium fluoride in 1, 2-di net hoxyet hane at 20-50C

rtke, K, CGerber, H-D., J. Prakt. Chem, 338, 763 (19 ,
Conpound¥CPSHL prepared (Step 6) by allowing Il to reac'% PO n
carbon disulfide and a tertiary am ne base such as triethylamne in solvent
m xt ur es EKAMPLEg wat e(S)amd-NrHBH&%PQTOe‘%-H&W@IhYSW'F%%ﬁ%%‘ﬂﬁbppélfafi‘é: 50C

for 5-24 rs. The resuylt.i i r | | reated with an al kyl ati
. agent (R"ﬁg@%ﬁ%p?%‘?gﬁf@%&gﬁ%ﬂ%%%ﬁe?% (?,%B%ﬁ@?&éul f onyl oxy or yrating

aryl sul fonyl oxy) at 0-30C m\gi ve conpounds Ic. In Step 7, conpounds Ic
are allowed to react with alkg'i Tetal alkoxide such as sodi um methoxi de or
pot assi um et hoxi de in the corresp ' al kanol as solvent. This reaction
is congeniently carried out at the enper at yre of the al kanol for
1-24 hr. PCT/ US98/ 09889 WO 98/ 54 P 1 110 R -NH2R -NH -C - NH
-R la STEP 2 IIR -N=C=Sla (R = H alkyl")\t& =vHA, adkyl 1.4) 15STEP 3 ||
R-SCRR-NH-C-R'(R = H, alkyl") STEP 4 b(R'"' = CH3, C2H5, HOOC- CHR)

lcMOR'™11 HOR "RNH C OR'( MELi, + Na, +K+
Step 1: A mi(xture of (S)-(-’)—I\F-[[)S-[gp £E§-4?J3q6-dihydro-2H-thiopyran-4-

yl)phenyl]-2-ox0-5-oxazolidinylmethyl]acetamide S-oxide (4.50 g, can be obtained

10 according to the procedures disclosed in International Publication No. WO 97/09328)
and platinum oxide (697 mg) in methanol (164 mL) is shaken on the Parr apparatus
under a hydrogen atmosphere at 40 psi for 18 hours. The catalyst is then removed
by filtration through Celite, and the filtrate is concentrated under reduced pressure
and the residue chromatographed on silica gel (230 - 400 mesh, 350 g), eluting with

15 a gradient of methanol/methylene chloride (3/97 - 7/93). Pooling and concentration
of those fractions with an Ry = 0.44 by TLC (methanol/chloroform, 10/90) gives (S)-
cis-(-)-N-[[3-[3-Fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-yl)phenyl}-2-oxo-5-
oxazolidinylmethyllacetamide, mp 203 - 204°C.

20 Step 2: A mixture of the compound prepared in Step 1 (2.50 g) and
hydroxylamine hydrochloride (2.36 g) in pyridine (30.6 mL) and ethanol (3.4 mL) is
stirred in a screw-cap vial at 100°C for 22 hrs and at ambient temperature for 16
hrs, during which additional hydroxylamine hydrochloride (944 mg) and pyridine (4
mL) is added. The reaction mixture is then concentrated under reduced pressure,

25 diluted with saturated aqueous sodium bicarbonate (100 mL) and saline (50 mL),
adjusted to pH 11 with solid sodium carbonate and extracted with
methanol/methylene chloride (10/90, 5 x 100 mL). The combined organic phase is
cdncentrated under reduced pressure, and the crude product is chromatographed on
silica gel (230 - 400 mesh, 150 g), eluting with a gradient of methanol/methylene

30 chloride (6/94 - 10/90). Pooling and concentration of those fractions with an R¢ =
0.14 by TLC (methanol/chloroform, 10/90) gives (S)-cis-3-[3-fluoro-4-(tetrahydro-1-
oxido-2H-thiopyran-4-yl)phenyl]-5-aminomethyl-2-oxazolidinone, mp 159 - 161°C.

Step 3: A solution of ethyl dithioacetate (105 mL, 0.919 mmol) and sodium
35 fluoride (39 mg, 0.919 mmol) in ethanol (9.2 mL) under a nitrogen atmosphere was

treated with a mixture of (S)-cis-3-[3-fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-
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35In order to nore fully illustrate the nature of the invention and the
manner of practicing the sane, the follow ng experinental exanples are

present eyO 98X8@638/ 54161 PCT/ US98/ 09889 EXAMPLE 1: PCT/US98/09889
(S)-N-E 313 FI uor o- 4- (4- nor phol i nyl ) pheny1] - 2- oxo- 5-
oxazol I dl e B h i ki rRas91-a18kdeolidinone, ak Ipcfdi2DFhASed @, (aoemig,rowngn xt ure

of 11 /U894/ 08904, 3. 37 . OX under

ni t rogen ol Hrefhta@aewsmttmi’mrgmm%gé@ 59%43/1&3 %bar’ﬁ %)T%V\&P}?Bd to
refl ux duxrésﬂﬁl $b1366n alk! eres fxﬁ)ﬁml;ie'itftem-ﬁbﬂatﬁﬁ@fdrl@Homsarﬁbwabehen by TLC
on silica W|th 10% MeOH- CHC13. It was kept %# aﬂ‘gient é rature for
18 h and @g\rr@ém%mhmnmblmldeéﬁéer%%@? Hayhed witewatar; ( ﬁg}‘)ﬁ% AguEPRsy gel
Wi th 1? "% Ta%% % Ar3g&l eueatdRi MYy 5ena Ly Aharif @8nhB).NTRE o2&mibYhasewase

gave t was crystal i zed from acetone hexane to gi ve 1. np
157. 5- 158dﬂectoveﬂm181xdhe@ﬁ sodinm suifsite opNFoBSNtiatpd inggcuaRd thg ryde

353.1212. Aﬁ%e wﬁgkégulfa]_gd %%QW%@chlgndéﬂzé%ﬁg é’t'he5 aﬁg ﬁl%reé— %o 8e the

9.07. FouRd"

(S) - N- E[ 3¥i8e ebmpoondddp(H6ret TP C-Me8).4- t hi adi azol - 2- yl) 1-

pi perazi nyl | phenyl1l- 2- oxo- 5- oxazol i di nyl | net hyl | t hi oacet am de (2)

21CI ABFNC282 2 30 According to Exanple 1, for the preparation of 1, 21
(PCT/ w897/ 01970) was allowed to react with Lawesson's Reagent in refl uxing

di oxane t np 2225223 t 4 H+) :
451. 1386; BB R a1 (5a0 oL et Ao ToRid SRR i
(S) - 4[ 34gbfhaint]e2-4425; o&azdidwﬂ&peﬂg{l]phpereajl ne-4,4' - 1m dazO01i di ne] -
1-yl| phenyl] - 2- oxo- 5- oxazol i di nyl i met hyl | t hi oacetami de (3). WO

98/ 54161PCT/ US98/ 09889 STEF’\
A (S)-N-([343-Fluoro-442 - dii ox spi ro[ pi peridine-4,41-im dazOl i di ne] -
1-yl] qgenyl | - 2- ox0- 5- oxazol i din | acet am de (32).

3
o I
<

Step 1: A solution of 1,1'-thiocarbonyldi-2(1H)-pyridone (235 mg, 1.01

20 mmol) in anhydrous methylene chloride (10 mL) at 0°C under a nitrogen
atmosphere was treated with a solution of (S)-cis-3-{3-fluoro-4-(tetrahydro-1-oxido-
2H-thiopyran-4-yl)phenyl]-5-aminomethyl-2-oxazolidinone, as prepared in Example
7, Step 2, (275 mg, 0.843 mmol) in anhydrous methylene chloride (34 mL) over 30
minutes. The resulting mixture was stirred at 0°C for 30 minutes and at ambient

25 temperature for 1 hour and was then diluted with methylene chloride (40 mL),
washed with water (25 mL) and brine (25 mL), dried over anhydrous sodium sulfate
and concentrated in vacuo. The crude product was chromatographed on silica gel
(70 - 230 mesh, 20 g), eluting with acetonitrile/methylene chloride (40/60), and those
fractions with an Re = 0.07 by TLC (acetonitrile/methylene chloride, 30/70) were

30 pooled and concentrated to give (S)-cis-3-[3-Fluoro-4-(tetrahydro-l-o;ddo-ZH-
thiopyran-4-yl)phenyl)-5-isothiocyanatomethyl-2-oxazolidinone, mp 187 - 1900C
(dec.).

Step 2: A solution of (S)-cis-3-[3-fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-
35 yl)phenyl]-5-isothiocyanatomethyl-2-oxazolidinone (Step 1, 290 mg, 0.787 mmol) in

anhydrous tetrahydrofuran (39 mL) at 0°C under a nitrogen atmosphere was treated
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10 A stirred suspension of 31 (Case 4780.P CP, 0.349 g, 1.00 nmol) in 1:1
Et OH H20 (5 nlL), under nitrogen, was treated with potassi um anlde (0.130
g, 2.00 WRMBS4HAd armoni um carbonate (0.701 g, 7.30 mmol),F ﬁﬂﬁ {28 55- 60
Cfor 5 h 15 min and kept at anbient tenperature for 17 h 15 min. It was
t hen chr omtbeg;rdamw aQfrebon 8f hinGeore lganifdrhb FiixttesesThod rdvetibn Yidd GtasGidaled,
contai ni ng 5-20% MeQH and 0. 5% NH40H, t V, 280 of 32: HRMVBS ¢ for
C19H22FNGond the e ENESure RS §d 2 281? foAﬂ&P‘“ XGRS %N%gs

S0 il e it T
uor o- ) spl pi e- 4 |m azol i di ne
1-yI | phen§orFentraiast & W&P@Y%E}} )HrP‘E‘H'{t zfgeéf%s?ri’ﬁ 13 A stirred
suspengi op, o aptA/m dhgikRe GhidtiRAl e tH® lethdrpave a8 AR 501ﬁpd$ﬂ1)d mip@e6 -rAosPOgen
30 was treated with Lawesson's Reagent (0.202 g, 0.500 mmol ), refluxed for
4 h and ctdegentrated in vacuo. The residue was chromatographed on silica
gel with m xtures of MeOH NHAOH CHC13 containing 1-10% MeOH and 0. 1-0. 5%
NHAOH and the resulting product was crystallized from MeOH CHC13- Et OAc to
give 0.0491 g of 3: nmp 218.5 C; HR FAB M5 theory for Cl9H22FN504S (M):
435. 1376; 435.1 cal
51.34; H, Egi%?ﬂﬁdg o075 18 Pt 0B gt A KB AR A Moo Bk raia-
PCT/ US98/ QBBB&WQSI)&%zolEd(ABMthyHethanethxoamlde
4: (S)-N-113-[ 3- Fl uor 0- 4- (4- nOr phOl i nyl ) pleny1l- 2- oxo- 5-
oxazol i di nyl | met hyl | t hi oacet am de (4).
C 414 10 A solution of 41 (148 ny, 0.500 mml) and 0.97 MKOH (0.515 nL) in
absolute EtOH (5 nL) was added to a solution of ethyl dithioacetate (57
[iL, 0.50 mmol) and sodi um fl-ueride (20 mg, 0.47 mol) in absolute EtOH (5
m.) and the mi xture was kept at ambient tenperature for 3 h 40 mn.
Addi ti onal ethyl dithioacetate Wass added after 1 h 55 mn and
addi ti%®nal 0.97 M KOH (40 ni) and sediumfloride (6 15 ng) were added to
the m xture after 3h 5 min. The reaction S follpwaq by TLC on silica gel
with 10% MeOH CHC13 and 30% acet one- CH202. T jor product had an Rf on
TLC that was the sane as that of 4.
Step 1: (S)-(-)-N-[[3-[3-ﬂuoro-4-(3,6-d1hydro-2H-thiopyran-4—y1)phenyl]-2-oxo-

5-0x azolidinyl]methyllacetamide S-oxide (disclosed in International Publication No.
20 WO 97/09328) may be reduced to the corresponding cis- and trans-sulfoxides by
catalytic hydrogenation in the presence of a catalyst and solvent. Alternatively, the
sulfide by product of this reduction reaction can be oxidized with an oxidizing agent
such NalO, or meta-chloroperoxybenzoic acid in solvent to provide the cis- and
trans-sulfoxides. The isomeric mixture can then be separated by chromatography to
25 isolate the trans-sulfoxide, mp 211 - 212°C (dec.). A mixture of the trans-sulfoxide,
(S)-trans-(-)-N-[[3-[3-fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-yl)phenyl]-2-oxo-5-
oxazolidinyl]methyl)acetamide, (0.90 g) and hydroxylamine hydrochloride (0.85 g) in
pyridine (11.0 mL) and ethanol (1.2 mL) is stirred in a screw-cap vial at 100°C for
23 hrs and at ambient temperature for 19 hrs, during which additional
30 hydroxylamine hydrochloride (340 mg) and pyridine (1 mL) is added. The reaction
mixture is then concentrated under reduced pressure, diluted with saturated
aqueous sodium carbonate (50 mL) and saline (50 mL) and extracted with
methanol/methylene chloride (10/90, 6 x 100 mL). The combined organic phase is
concentrated under reduced pressure, and the crude product is chromatographed on
35 silica gel (230 - 400 mesh, 45 g), eluting with a gradient of methanol/methylene
chloride (7.5/92.5 - 10/90). Pooling and concentration of those fractions with an Ry =
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EXAMPLE 5: ('S) - N- R313- Fl uor o- 4- (4- nor phol i nyl ) pheny11- 2- oxo-5- 20

oxazol idinylimethyllthiourea (5). STEP A 51 A solution of 51

( PCT/ USO¥W@¥9a61 2. 07 g, 7.00 mmol) in CH2C12 was added, dPERMSE¥OE# i ng 30
m n, under nitrogen to an ice cold, stirred solution of 1,1'- 30

t hi ocar bomyl4lby Z‘Lﬂ‘{)mét}&éhd@d’lﬂo:(oforﬁﬁ 19/938. givesniB)- t)rahﬂ-SEIﬂQﬂEicﬁ'o(ﬂ(@eﬁi‘hhydehB

m xt ure was sl ow 0,a nt re and.kept fo t was
then dil upéﬁwﬁg X \&\){Rgﬁ "l‘ﬂ“\i\’&?&f‘%ﬁ%&xﬁ b’EPs'P li?’%r %%06
(Na2SO4) and concentrat ed Chr omat ogr aphy of the residue on silica gel with
10%acetonitri|e-(]—|2C12 ave16 .the is 'oynte: H heory for
C151116FN303S (89 : '3§7s paen Ofsgﬁ'g @87%22% /6’@‘8@5@%7“8‘%8
STEP Bis fideriHeti3d SRAADSH mntdl) A0 BdHRY 8. 2 DL Ad&0s nh@béﬂneshﬁ&@hzremvas
through a stirred solution of the product fromStep 1(1.00 g 96 mol )

THFE (10 mityeated withea m‘%t‘arreé)fﬁ%'tll@@ﬁ@ B fluprsr&Hetrabydes hogide- ?%ﬁhwpﬁrazs‘im n
and conceg,tl ﬂEﬁﬂ] ISrEIMﬂn%H%thﬁygﬁﬂolhﬁgxﬂ)tn' O8s 8;' g&aﬁ‘@ ih %bgqe(éd%o 919

acet one- héxane gave 0O Anal . 15
cal cd for m@mlazx@mss p@tassmrmydwm@e@d\’l W92 xsLym etrl@@ﬁh%cn 0Tye, H,

g ?g) kll4[ %‘E%Jlérxéor o Eﬂas stlr (c)l altnzilrflbleﬁg r‘c]eril erzaf,léx)'(eof_'og_17 hours and was then
oxazol 1ai mijluted with iwaﬁylm hlyllotlldﬁ (ﬁlﬁ(bml()ﬁyvashed with water (2 x 50 mL) and brine
(25 mL), dried over anhydrous sodium sulfate and concentrated in vacuo. The crude
product was chromatographed on silica gel (230 - 400 mesh, 35 g), eluting with
methanol/methylene chloride (3/97), and those fractions with an Ry = 0.56 by TLC
(methanol/chloroform, 10/90) were pooled and concentrated and the residue
15 recrystallized from methylene chloride/diethyl ether to give the title compound, mp

193 - 194°C (dec.).

EXAMPLE 10 (S)-trans-[[3-[3-Fluoro-4-(tetrahydro-1-oxido-2H-
20 thiopyran-4-yl)phenyl]-2-oxo-5-oxazolidinyllmethyljthiourea

o,
'.S+
2 S
F N)LO |C|
25 o NI
H
Step 1: A solution of 1,1'-thiocarbonyldi-2(1H)-pyridone (192 mg,

0.827 mmol) in anhydrous methylene chloride (8.3 mL) at 0°C under a nitrogen

atmosphere was treated with a solution of (S)-trans-3-[3-fluoro-4-(tetrahydro-1-oxido-
30 2H-thiopyran-4-yl)phenyl]-5-aminomethyl-2-oxazolidinone, as prepared in Example

9, Step 1, (225 mg, 0.689 mmol) in anhydrous methylene chloride (28 mL) over 30

minutes. The resulting mixture was stirred at 0°C for 30 minutes and at ambient

temperature for 40 minutes and was then diluted with methylene chloride (20 mL),

washed with water (15 mL) and brine (15 mL), dried over anhydrous sodium sulfate
35 and concentrated in vacuo. The crude product was chromatographed on silica gel

(32 - 63 mm, 40 g), eluting with a gradient of acetonitrile/methylene chloride (30/70 -
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61C 16H21FN4A03S 6 25 A stirred solution of nethyl isothiocyanate (93 ny,
1.27 mmol ) in THF, was treated with 61 (295 ng, 1.00 mmmol) C.ll§g fggabi ent
t enper a¥? &8FYF1 18 h and concentrated in vacuo The resi due Wa%is/o@
recrystallized from Et OAc- hexane to give 246 . nmp 30 158-160 C, M
Mz 368 (6@R0) vk, 15cpdidd,,faord mpsmalcmoss'lﬂcané&n@ 12HPY TLG4. N, 15.21.

Found: C,,6 52.2 1 LE
7(9)- i 5. fFA T asbide Phiok forrolPerfadiq AR cobE RIS A
yl )phenylﬂraﬁs-GXB-Eiuomi-(Jﬂettkhyyikd-m&@d-?ﬁtthmm-éayﬁpgénldb55 Step 1: A

m xture of (S qu hy 2H- t hi opyr an- 4-
yl)phenyl‘]“é‘ %f)?'g ém&’(e@éﬂf' dFRA ’]dr‘rré(fr?? %&gisam@dfabs- oxXi dep{4 50 g, can be
obtai ngd 10 according to the procedures discl osed in International

Publ i cati on No, WD 97/0932 f,%aﬁﬂd pﬁhggﬁm gﬁ(#gugm Z({gg) gqtm(qnggg(lm

m.) is shaken §H§Pt?re Par r rogen atrm ere at psi
for 18 hoyispyrhh&y- 91%l@édrﬁlt5Jl@thb@ihrfa&ﬂm\éﬂ@'lﬂyoﬁalzbhdmbnemStelpr hUAD gl D164

and the filtrate is concentrated under_re dthe [ esi

chr omat ogmamMein aphydnous setgahydrofigran (343 Wg‘gﬁg Ogé 'ﬁ# f &G Wi chsP%%re
gradi ent Qb REIRADWUUHREDWiERQ sthd0h odan(modi gasTbBB)mlrﬁhéé [ ﬁ‘gea'ﬁdctlon
concentration of those fractions with an Rf =

(et hafol pethives e¢aedn aq@ﬂg@yes&i%m(ug)ure was stlrred at lBXCTtL or 1 hour. The excess
cis-(-)-N [n[rx‘?’%‘?fa E‘%aléotrhr(%né‘i'e{r{oggé ARwer 9 s%r% gpnﬁl’b i, QRN BB Téadtiorpheydre - 2- ox
0-5- oxazd ylJacetam de, nmp 2 204C._ 20Step 2; A m xture of

t he corrpomad cpn@pnara;ddlm vBteptagive the Cg\}d%ﬁ’EPdh"?Hr BEHPEAHMWHPdr ochl or i de
(2.36 g) in BR&O comipStnd g 409 8210°C
screw cap wtkg oﬁﬁ%gég%%% cgl(%ae}@ggna}ﬁ d at %arr{f?bg%ttﬁ?éerrpe?ature or 16 hrs,
during whidde.)addi ti onal hydroxyl am ne hydrochloride (944 ng) and pyridine
(4 mL),_.is added. The reaction mxture is then concentrated under reduced
pressut’e, 25 diluted with saturated agqueous sodi um bi carbonate (100 nL) and
saline (50 nL), adjusted to pH 11 with solid sodium carbonate and extracted
with neth I hy] ene chl ori / e Loygd organic
phase is mﬁﬁﬁaﬁed under (g ﬁgp[rggyslggl}oé‘lm cf%’)ﬁ(rao -(jf-pu%lgggirao%}ﬁct i's

chr omat ogtkpPRechnos yDiphesH) gaulxo(sza&zehdﬁ@l}mhyll%@ngt)hwaanuiq ng with a

gradi ent of nethanol/nethylene 30 chloride (6/94 - 10/90). Pooling and
concentration of those fracteghsyth an Rf = 0.14 by TLC

(et haiol / chl orof orm 10/ 90) & 2)- Ci S-343-f| uoro-4-(tetrahydro-1-

nddo- 2H-t hi opyran-4-yl ) pheny1J- et hyl - 2- oxazol i di none, np 159 -

161C. Step 3: A solution g Ryl Jqi thi o ate (105 nmL, 0.919
mol ) and sodium 35 fluoride (39 ng, 0.91 I))cE\et hanol (9.2 nlL) under
a nitrogen atnmosphere was treated with a rm

(S)-cis-343-fl uoro-4-(tetrahydro-1-oxi do- 2H-it hi opyran 4- WO

98/ 54161PCT/ US98/ 09889 yfl phenyll-5-am nonet hyI 2- oxazol i di none, as

?%Efa&fafgzi 1) [Stepithanol | CeHag witheS et g Gt bron A PSR F
anbi ent t(ej%gg}l; 2&%&%& 490 Wgﬁ%@gyé%x -%doﬁ’ﬂfi%lﬁxlﬁgﬂnf@t]hﬂ‘]&‘été{mid% AEpiypaesdin

chl ori de wat er 4 aqueous 5 potassium

hydr ogen dHstanaple 7, BM;p SOamd_fothNdnEnthﬁge(l%l ﬂ?[‘)ce dyrreoloPteRn AhRSEIRGBORYy | od
over anhydr us, sodi Satehdd \4@(%19 h ;g}lggghg; e -4-
pr oduct wa cr‘f’ll1 'E’?J?%l E)%Ilat'?)h%lggg’gﬁ(:2m([)[r|[de/d| 0eth e er and f| tered

ts?sgl o ZP&"%"‘*&%‘* m”’ufhmym’ﬁethymawmsf dl@@xdex;imnm;ed in
cis uor.o r .
yfl phem1]}“2“8)?8083101;‘&‘213)‘13?’8?8&5%/ d@ %’Vﬁ?%%ﬂouxé) 420y 1\??{'34[3 fluoro-4-

(tetrahydro-1-oxido-2H-thiopyran-4-yl)phenyl]-2-oxo-5- oxazolidinyllmethyllacetamide,
the product (S)-(-)-3-[3-Fluoro-4-(tetrahydro-1,1-dioxido-2H-thiopyran-4-yl)phenyl]-5-

aminomethyl-2-oxazolidinone is obtained, mp 194°C (dec.).

35 Step 2: A solution of ethyl dithioacetate (100 mL, 0.876 mmol) and sodium

fluoride (37 mg, 0.876 mmol) in ethanol (8.8 mL) under a nitrogen atmosphere was
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Step 1: A solution of 1,1'-thiocarbonyldi-2(1H)-pyridone (235 ng, 1.01 20
nmol ) in anhydrous nethylene chloride (10 nL) at OC under a hitrogen

at nosphemo 983416k eat ed with a sol ution of : PCT/US98/09889
(S)-cis-343-fluoro-4-(tetrahydro-1-oxi do2Ht hi opyran-4-yl) phenyl]-5-am none
thyl -2- Oxamké@wmngmlmx@rmss el 3t [3-fickoml-@ethah 1P, dedﬁaézﬂgtm6bﬁéﬁ»4~
nmmol ) in anhi{drous net hyl ene chloride (34 nL) over 3% m num 8

resul ti ngYhp ?wlb5mnemeﬂ:méc¢ grazptidingnegps W?ﬁﬁrég in 3feryd iTBgt 0-8%6
tenper at Uney,f9land J@Bu@ggta\é@r‘mﬁ BeArskideit B, wigBhmIpihyienel c3.®fmide TH0

m.), washed wth wa 5 nmL) and brlne(25 m), drie over angdros

sodi um sulre-ml@namx@mc@m ﬁﬁt’réé atrambienb terpRer atiipytor 36 wh

h t | 7 0
ccetonit PR Sral BE didodetare ‘?46?%3?45'2?’5*“Fﬁo§‘?“?’#‘§1‘ﬁ’%&n‘2‘1$‘f‘ Wk =
0.07 by Tmnéhcmmus motzts/srranﬁgyldemdelﬁer Deled, mB)and)ethand (8 mbdMag and
concent rat é’l [ﬂ%fe hﬁ ?841%11:%' 1’1{8 h '141%1{]5]? QQX%(PF&QO%EQ%W& vg%ter

t hi opyran- -o- | SO | ocyana - 0oXxazo I none
190C (dec (50 nﬂt)epq\i’eoﬁsqmltaﬁsumn lgfdrogen sulfate (1M 50 mL) and brine (25 mL) dried

(S)-cis-343-11 trah do- 2 3

yl )phenylf B ?é%’f‘ﬁf’%%& (ﬁmfn on%l? 7 a'@\gofac% a%j%unlgtge&?l%t ep elauggé) r?w%l,mtg‘.’ a7587
mmol ) i &Bh’ydtrad)lmdtfebmahydfﬂénﬂ ellofid&/didthybethe€ tegiertha title cogpennd, mp

at mosphere S ed, WO 98/54161PCT/ US98/ 09889 (bubbled) with a stream
of anmoni a}séaslaf%&a(geﬁ nutes. The reaction pot was seal ed, and the
resulting mxture was stirred at OC for 1 hour. The excess anmopnia was then
renoved under a stream of nitrogen, and the reaction m xture was
concentrated in vacuo to give the crude product. Recrystallization fromb5
net hanol / r’@myﬂp@mal@hl ori de/ di gh)hyl([ElBRucgavatdthghdrbliel-amxpiauzid, np 206 -
208C (dec. L

9( S) - t Fandhigprmar- éé’l’qp@ﬁ?‘w@ Vo Pé‘i‘ﬁP&i‘rdH‘)ﬂ‘B?(‘ihéth}?Pl‘-‘f% opyran-4- 10

yfl phenyl ] - 2- oxo-5- oxazol i di pyl ] et hyfl et hanet hi oam de 15 NO151

Step 1: 025
(S)-(-)-N[[3-[3-fluoro-4-( gli hydro- 2H-t hi opyr an-4-yl ) phenyl] - 2- 0x05- ox
azol i dinylimethyll acetam de S<oxi 0 dy scl osed in International Publication
No. 20 WO 97/09328) nay be reduced | he ;ﬁ:\respondéng cis- and

trans-sul foxi des by catalytic h } } theggesence of a catal yst

and sobyent. Alternatively, the sulfide by prpduct this reduction
reaction can be oxidized with an oxidi zi ng t QUch\Nmtp4 or

net a- chl or oper oxybenzoic acid in solvent to grovi e the cis- and

trans-sul foxi des. The isonmeric m xture can then be separated by

chromat ography to 25 isol ate the trans-sul foxide, np 211 - 212C {dec.). A
m xture of the $Stears- Fukélogiodef 1,1'-thiocarbonyldi- 2(1H)- pyridone (304 mg, 1.31 mmol)

S 343- 1
120 oxor 2 in A Ry PR o PHRE I LTS & frGhaly £t raptaiiphesd Mageny
hydr och$ Ol’ﬂrélﬂ:ed Qvi85 aggolutiorpyf (SVi(HE3- (&ﬂu&m&}temwhydrmadedmxlﬂo ZHrL})lOpSran -4-

stirred in scr .Or 23 hrs a t t re
For 16 hr SR (- SR Pt ARamdiBtag dedrspaikd ' melbEh, SEART 878 T
and pyri dimg, (.09 Mhinol)Snaddgdrodhmetiedeid ahﬂloﬁild)ét(es enIL)SOVtehéﬁ mnmtemt ﬁ‘he ed
under reduced pressure, diluted mnég at ated aguepus s q1carb nat e (50
m) and saleSRRINESDIXEYe ag sExtehat 8 10 FiPRESROI Bt A ?’ &0l ERPSTAtEe for

(10/90, 6 2 &quﬂzk)andw&s MBn@ad%ﬁanh@th@mfeecman@@mu awtzsﬂxetdn@lﬁh
reduced pressur he crude pr oduct IS chho togr&phed ilica gel
(230 - 3200“’?&%%25 AISL)g%nd blrle? i(frey "% Hrigd GivaE RBRY AT9US FREEH SE "ﬁf&ﬁﬂﬂs ene
chloride ( R Q@JLC&%&?&% ApREd bR efRaldeC230NS
with an ngon%é!% %gllg CTPU%%%P%%B@JWC by TLC gE}mst hanaol /cﬁlg(;r of orm
10/ 90) gi v4Q0 fusph,t4%ags eian:sng ity wox(xtrete/xanslwﬂ@lelchlonde (7.5/92.5), and those

oxi do- 2H-t rans f I

P QU At e B e N LA S L
sodi um 5 fi)cmwd ﬁhed é&&:emat&i 8d giverts)-B- [Bmmhan@étreﬁycﬁo%} -dipxdida-2H- ni t r ogen

at nosphere, was treat xture o

(S) e T ARG S b ohe Uy éﬁ??&?&vafa&%laﬁlym?’i%%“ pgne gop 168 - 162°C

yl ) phenyl] edec.am nomet hyl - 2- oxazol i di none, as prepare |n Step 1, (300 ng,
0.919 mml ) and aqueous potassi um hydroxide (1M 0.92 nlL) in ethanol (46
m.). The resulting solution was stirred gb.anbient tenperature for 17 hours
and was then 10 diluted with nethylene chloride (150 nL), washed with water
(2 x 50 mL) and brine (25 nL), dried over anhydrous sodium sul fate and
concentrated in vacuo. The crude



product was chromat ographed on silica gel (230 - 400 nesh, 35 g), eluting
wi t h nmet hanol / met hyl ene chloride (3/97), and those fractions with an Rf =
0.56 by WMOO§S5#kGlhanol / chl orof orm 10/ 90) were pool ed and c&&FENPAEY and

t he residue 15 recryst allized fromnethyl ene chloride/diethyl ether to give
the title conp@gtag: mp 193 A sdl946n (od&S)-I) {3-BXAMPYL Ftetrahydro-1,1-dioxido-2H-
10(S)-trans 343- Fl ugr o- 4- (t et rahydro- 0

t hl( ogjyr an hm%ﬁméﬁ}r eEY]é)f?o‘sSt ?BFW&?%@V 1'%?‘?@1]‘%“?’&?%3" 1, 380 1ng.0-288
sol ution Ghmdl)kin-drihlyaedsoed r&ﬁiurﬂ) €48/ fl J GROOCLORd¢F0a nikr8Zeh Atfbgphiefe

anhydrous nethyl ene chloride (8.3 nL) at OC under .a nitro rmsphere was
treated wiwas geatsd (brbbledt with)a sirgant ofammonin gasfqri R ro’ﬁi € 55acHS

2H-t hi opy rp%w’a yée)ar&ae a}i& knhe r@éﬂlﬁﬁgﬁﬁm&rezwﬁé 3G AN foraB hlaﬁﬁpfi‘lhedaxbéks
Exanple 9, Step 1, (225 ngy, 0.689 nmol) in anhE/drous nmet hyl ene chl oride (28
m) over 3GUMPMIALWESS thmel‘fr%@‘(ﬂdtliwrrﬁ siregm ofutrogen.rangd the practigp mixtwienyt es
and at a tur I S h

ot hyl ene Wi ARl il fucko Uk (iAo 2R0a 182 “&%;%3‘%?’?%3‘2"* oy

dri ed overmethlaypdvmethydemt chtpsdb/ﬁaﬂtbyk?,@:hanﬁam)hb%ﬁtkaﬂoecpqwdvmé 6 THE8Y ude
pr oduct Vag, promatographed on silica gel (32 - 63 nm 40 g), eluting wth
a gradient Of "acetonitril el met hyl ene chloride (30/70 - WD

98/ 54181 PCT/ US98/ 09889 60/ 40) under 15 psi N2, and those fractions with an
Rf = 0.12 by TLC (acetonitril e/ nethyl ene chl ori de, 30/70) were pool ed and
concentrated to give (9S)-

trans- 3- [ EXAMPLE 43( t et r @)yN¢[(3-13-Flirdoe-2H4-imorpihodinyl) phénpHehptd-55 -

i sot hi ocyanat | i di none 65 - 167C. 5 Step 2: A solution of
(S)-trans %ﬁﬂyé“het?‘tyifw i’i&?l

t hi opyran-4-yfl phenyl1-5-i sot hi ocyanat onet hyl 2- oxazol i di none (Step 1, 230
ng, O. 624 mml) |n anhydoous tetrahydrof uran (31 2 rrL) at 000C under a

ni t r ogkh mé at ed (bRed) witfya\st cgamm)nl a gas for
5 mnutes. The yea vas 263 Ied an e uI 0, M Xture was
stirred at OC forF hour excess ammoni a was thRen rerm eg‘ Hngr a
stream of nitrogen, and the eéaction mxture was conceptrate vacuo to
give the crude produc8? Trituration with nethanol/ net hyI ene
chloride/diethyl ether gave the title conpound, np 209 - 210C (dec.). 15
EXAMPLE 11(S)- N4[ 343- Fl uoro-4-(tetrahydro-1, 1-di oxi do- 2H
T h: O%és(?n Aftﬁgerahx?m&ile éf Qe&@]c%rﬂeya;fale'(dlzrayxhur@tdmh]rﬁalhmetés 9?9%i fdEmQ2acsd 20
s! ep arting wt °
(S)-cis-(-p- HQ!EPBQ@OFZZGDLI)W&(V{?@FF&&%W@GE pitsegegoat 50-55 °C for 2 b, cooled to
2H-thi opy! bl s TR 8 ¥%hinaGatinab8 e a5 pr epar ed
i n Exanmp ﬁgﬁéggk&mf&%ﬁ%’]& %’cfﬁl%\?m?er%))ﬁ?ﬁtg ger?erélrr%}r oceldure of S'?%p fp and
maki ng norﬁ:ﬁﬁ)lﬁ m@l) VElé suspensiobywaubenti atiamhignt temperature for 4 h and the
(S)-(-)-N 3-fl 0- 4- [
y1) pheny1 -3 g ds sFed AR PO T RN AR et ot ambient temperature | |
30 | nt 25 nafor aRadl. 'Phblmmaineumasl\mlut\éﬂ) With GeidA8In4l dt,0 (10 mL) and the solid was

S i N- 3 f | 4-
Et )et ?eﬁyér%’llfc%k ?‘1&’103’@7}‘8% wdt}ég')tﬁ andl c}“ BBVE. OO:;(%gOc]fIGC?I n1§/4§| (r%sst)hyl | a
cet am de, slie 324QM+) 346 (M+Na™); 1y NMR (300 mHz, CDC] 3) d 3.08 (m, 4H), 3.72 (m,
S)-(-)-3[2- trahyd o 11- 5
() o S L2 (P AV B oy B AR A MrhPh sy

sol ution ojHet'yhyQ (@atmp@cﬁ@tqmloo m., 0.876 mml) and sodi um fl uori de
(37 ng, 0.876 mmol ) in ethanol (8.8 nL) under a nitrogen atnosphere was

35 6 7



WD 98/ 54161PCT/ US98/ 09889 treated with a m xture of
(S)-(-)-343-fluoro-4-(tetrahydro-1, 1-di oxi do-2Ht hi opyr an-4-

yl ) pheny#jo ¢8/sé1 nonet hyl - 2- oxazol i di none, as prepared i n BCEMS8/098890 ny,
0.876 mml ) and aqueous potassi um hydroxide (1M 0.88 nlL) in ethanol (43.8
m.). The resulting m xture was stirred at anbient tenperature for 26 hours,
during which 5 additional ethyl dithioacetate (50 ni, 0.438 mmml), sodium
fluoride (AlStimgd 0ixiss: of®K0.38 g 09138 poela i disvahe (2Grildeupdey nigrogennyas and
et hanol ( t I de
(150 ni , aeRaiili 3SR 0 Rty Sahmth LB RO e RR PP AL ¢
(1M 50 nthlsaﬁedmranfre(faﬁ%m)m dliit i veas tiwerevamhyataéumdsnmsmmasmbf atteoand

concent dl%g}d\é%;:%g%fme rudehgg%(rjli% 1c%/v%sl 13 rle%%%gd)ﬁ é 21 JéTa the %87C

met hyl e Ie conpound,
(dec.). ExANRUE iddpud} -plisbc[uc[t3vas rechromatographed on silica gel w1th 25% EtOAc-

t hi opyran-4-yl)p 0X0- 5- oxazol i di nyl i hyl | our ea St ep
1: A sol ut§ él?ﬂf hﬁhelrestuﬁil%ﬁfmwﬁs gy llz&ger%?%réé% ﬁﬁ'l tert-by t%?fr'
anhydr ous tgeggloenes qur |,g1§ 1603155.9C adecAR (DRIKFT)B32L} I'lﬂgkﬂnét, MBS me/ avas
25 treated wth a sol ution

(S)-(-)- 3&30f(%bﬁlol§6(2’t(y{*r%ydrféw&‘ 3PR - SiRDpPBh 2t . 4ED, 3.72 (m,
yl) pheny 1latp; %WW@”@%%D%@@%@H‘)' AipeneHRa. 9% @RaTey 7|05 &xaﬂplmam dSt ep
1, (375 ng, 1. in an rous mnet hyl ene chj or]j cci1 ﬂha}gﬁﬁ

m nutes. D, r7<=ﬂs7uthfil ri;“h%’t%?% 1fhs 1869(s bt Anel-rcgtedder fis )

anbi ent t%}p@g f My Qs @n tban, 4y ligtsed with nethyl ene
chloride (40 mﬁugg/gs e \%lsth Soﬁm?e?a?g?{nt) and brine (25 nL), dried
over anhydrous sodium sul fate and concentrated in vacuo. The crude product

was chro I'E“q on si (g dﬁ§ ([3(ﬁagro-flgpmolﬂ'@lﬁ)heﬂwﬂ-6‘}90-\&t h

acetonltr e rret yl'ene chlori 7.5/92.5), and those fractions with an Rf
= 0. 641y oitzzolitinybimethylithiepngpioreantider(Plie, 20/ 80) were pool ed and

concentrat ed to give (S)-343-fluoro-4-(tetrahydro-1, 1-di oxi do-2H 35

t hi opyr an- 4-yl ) pheny1] - 5-i sot hi ocyanat onet hyl - 2- oxazol i di none, np 158 -

162C (dec.).. WD 98/ 541619CT/ USQ%O&_{S § St ep 2 A sol uti oﬁ of

(S)-343- quor8’7D,\£t IW -1, 1-°d?0X

t hi opyr an- 4- Aph_nyi@ %ocyanatgmst hy1- 2\e>(az eH(Stoep 1, 380

ng, 0.988 mmol) |nFanhydro S tetrahydrofuran (49 M) at 0 Qi qua,qtrogen

at m)spg(?re was treated gbubb EJ) wth a stream of anmoni a gas for

m nut e§) The reaction 3°pot was seal ed, and the resulting mxture vvas

stirred at OC for 1 hour. The excess anmonia was then renoved under a

streamof pitro and.t he reacgtj® ture cent.r to
gi ve the it Taered pep B 18 gt oA R A R At 6B
chl oride/ dm?‘- )b)d02$trh6lf) nigm Xyt 6(%0 L) ufr‘ldﬂt)ﬁltlﬂdgenrmaé.%atecﬂ%@v{rﬁedu)mgﬂ)
EXAMPLE 13: (S)-N R3t3-Fl uoro 4- n 5-
oxazol i di R EthyA 101%?%%%%&%?%@5&) &o@ ¥id mm%y@‘*g TRERES CHCly (3 mL.
\ - - -t H§ 20Fhe ndikturbl WRkeptNH@H ice bath for 20 min and at ambient temperature for 1
h. It was then diluted with CH,Cl,, washed with saturated NaHCOg, water and
brine, dried (MgSO 4) and concentrated. The residue (8)9 was used without further

purification in the next reaction.

. w0k
JQNJLOH : m@NAOH S

mc—a—»p—g N+C-O-b0-b
9
8

30

35 A stirred mixture of the product (8) from the previous reaction and dioxane (20 mL),

under nitrogen, was treated, portionwise during 1 min, with Lawesson’s reagent
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6 39 20 A stirred m xture of acetic anhydride (0.23 nL, 0.0024 nol) and
95-97% form ¢ %Cld (0.10 nmL, 0.0027 nmL) was warned, under pitrogen_at 50-55
C for 2‘?4?98/3& dd to anbi ent tenperature and treat ed port Smﬁsg”é9 ing 2
mn, with 398 (0.45 g, 0.0015 nol). The suspension was kept at anbient

t enper at ui0ebd gr0.00 anvd) ad refhszualdt ﬁon@ kit wasothenaenicertaated. \Ihdrasidee wasnl)

and kept jent, {emperat ure f s,diluted with
addi ti onaf Ef"g‘gog(r thﬁ{) ldc at% 2? V\N/%%)lgo?ﬁ 3 & eaéttﬁe P rcgt“l'aosn washed
with Et ZOc@BthIHzedeﬂomngthm té)taﬂltgl ethef %0 ghts Q.E5) gndfz9 3 (38139 °CB46

11y, oot SR = Syt P o e i tad o108 8 sl

7. 45 (8, dio) 4% +26° MeOF); 1H)NMHI380 MJHz, (CDH,50] GH.ID(F, I RL56 (G, BHD, zen tH
NHCHOT oxgne 1??03372 O 210, S8 R, 1), 3. 90%?621) AP 30015 TR S 18R,

1H), 7.16 (d,d, 1H), 7.47 (d,d, 1H), 10.30 (broad s, 1H). Anal. caled for

C17H,oFN3048: C, 55.57; H, 6.03; N, 11.44. Found: C, 55.68; H, 6.21; N, 11.37.

10 EXAMPLE 15: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl) phenyl]-2-oxo0-5-
oxazolidinyllmethyl]-2-chlorothioacetamide (11).

I\ _GioH,c00 - N
Q \__‘\ T EN \_L
15 NH, NH=C—CH,Cl

A stirred solution of 39 (1.54 g, 5.2 mmol) and triethylamine (750 mg, 7.5 mmol) in
CH,Cl, (50 mL), under nitrogen, was treated, dropwise, during 15 min with a

20 solution of chloroacetyl chloride (465 mL, 5.8 mmol) in CH4Cl, (30 mL) and kept at
ambient temperature for 18 h. It was then washed with saturated NaHCOg and
dilute NaCl, dried (NaZSO 4) and concentrated. The residue was flash
chromatographed on silica gel with 20-30% acetone-CH,Cl, to give 1.49 g of 10°
which was used in the next reaction without further purification.

25

o] Q-bo_@ \s’|
Ol | - Oph,

NH-C-CH0 NH-C-CHO

30 10
A stirred mixture of 10 (0.371 g, 1.0 mmol) and Lawesson’s reagent (0.420 mg, 1.04
mmol) in dioxane (10 mL) was refluxed, under nitrogen for 2 h and concentrated
under reduced pressure. The residue was chromatographed on silica gel with 3-10%
35 acetone-CH,Cl, to give 0.143 g of 11: MS (CD m/z 388 (M+H"); IH NMR (300
MHz, CDCl3) d 3.07 (m, 4H), 3.77 (d,d, 1H), 3.88 (m, 4H), 4.04 (m, 1H), 4.12 (t, 1H),

-55-



A stirred mxture of 6 (0.38 g, 0.00118 nol) in dioxane (20 nL), under
nitrogen was treated with 4 (0.51 g, 0.00126 nol), war medP(IF]]o 998/05% during
30 mn wobskdptl at this tenperature for 90 min. It was th /gvaporated
under a streamof nitrogen. 5 The residue was chromat ographed on silica gel

Wth 1.2 %Nﬁpmg*%%hZ(sanH)tbesﬁd | QBD)| §.961tBUT), P QRi(ded, M) 7.44 (d.d, 1H),

rechr omat ogr aph on silica gel 4l i oduct
was crysBzﬁIﬂ@zéHHﬁ@ﬁM%&ﬂsﬁmEﬁ %%yl ’%\?her’%{o %If\ﬁee%}%){mﬁguﬁ 7:
np 150- 1%5 ﬁﬁﬁd )52631(QRQFT) 3322, 1752 cn¥4; MS(ES) mfz 340 (M+Ht), 362
(VNa+) ; CLARNES FaCPbhy, “Tehe) 250] d 2.94 (m 411), 3.72 (m 10 41 3 77

(d,d, 1H), 3.94 (t, 2H), 4.12 (t, 1H), 4.93 (m 1H), 7.05 (t, 1H), 7.16
(d, d, d, 1 +9-4.(A0nbYopholibk))phéngl)-2-0xbed f or
G511 PPl faeg oMl RSl Fudtd, 4. AinaRok R oLk PO o N
12. 36. E¥AlEbHEdidy\Sethyll- @,a,cfsnﬂtmms ma(%tﬂﬁvgﬁdﬂ yl ) pheny1] - 2- oxo-5- 15
oxazol i di nyl ] met hyl it hi opr opi on-am de (9). An ice cold, stirred solution
of 398 (0.395 g, 0.00134 nol) and triethyl amne (0.186 nL, 0.0027 nol) in
CH2C12 (20 mlL), under nitrogen was treated, dropwise during 2 min, with a
solution of propionyl chloride (0.128 niL, 0.00147 nol) ig CH2C12 (3 nL). 25

The m xture was kept _in the ice b&’tﬁﬁ ] 20 m an t a,t(bl ent tenperature
for i, It s I d wt wadhedN at ed NaHCGCS,

wat er and br| r\__,_/dr @) and Eghcent r at &d’ r estyué (@)9 was used
wi t hout further pufificati n the next reaction. S P/ HEG—-6Fd | Sr-\
OO0 \. /...HS Il I\1+ c- apt # 35 A stirred mixture ofi2the product (8)

fromthe preV| ous reacfPon and di oxane (20 nl), under nitrogen was
treated, portionwise during 1 mn, with Lawesson's rea

98/ 541613@ 534 QB8R {Rudéhn of 390628 gmzm) mand) aed |tux§rylamme2(6ﬁ0 ml, 4fs
then concentrated. The residue was CQ a ha%%'h?% ﬁ&éﬂx&@(ﬁﬁglmﬂ‘ bR 2%
MeOH- CHCI@renillin G gt mIpgeascirgated ¥it é ro°m e tert-butyl et her to

g1 ve 0. 2509 nRelbil B 3% f&fswsam/awﬁ&n(mmenemnmmrﬂ

DRI FT) 3 66, 1748, 1744 om 1. 5 [ cd24D +20 Y
§ CD3) 2)501 rehclion avast follawpd by el g Sibea ¢ ) @Q(o}ﬁz # ne-g’i{?g% J?'J&%@i@lglmm
d.d, 1 e mihe9dereradde fte7soas<4 14425 mLi6

E d d 1;01 n&v.}o %3&% i %myd{‘% ldnd Ené%tia bar 01313 v reraddbti)a 4 m

cal cd f§
C17H22FN3@3B(100I mb5. 220, mH) aad@‘sd (35 wi 440 m&iHﬁbeéFa%&“s‘ﬁ?s et 1 by
11.37,,/10 34 nmamm@% rwhsddnyith phesey 2hd Bilgko- 5-
oxazolZ’di ﬁ&XA E‘Sg]%dél%cqﬁ]l (jgé ot %I oacet am d m?& lized £
NaCl, dried (Na,SO,) and concentrated. The soh residue was recrystallized from
acetone-heptane to give 0.566 g of 12: mp 161-164 °C (dec); MS(ED m/z 391 M.

Anal. caled for 016H17F4N304: C, 49.11; H, 4.38; N, 10.74. Found: C, 48.99; H,

4.56; N, 10.73.
25 C n S (_\/
f-\ I\H'L ’_\ ;J'Lo
OH 0 cHoS
It N+C-CF
NH-C-CF3 . 13 3
12
30

A stirred mixture of 12 (0.391 g, 1.0 mmol) and Lawesson’s reagent (0.422 g, 1.1
mmol) in dioxane (10 mL) was refluxed, under nitrogen for 2 h cooled slowly to
ambient temperature and concentrated in vacuo. The residue was flash
chromatographed on silica gel with 5-15% acetone-CH,Clgy and the product was

35 crystallized from acetone-heptane to give 0.249 g of 13: mp 151-152 °C; MS(EI) m/z
407 (M), 363, 209, 151, 95; 1 NMR (300 MHz, CDCly) d 3.05 (m, 4H), 3.75 (d 4,
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3910 A stirred solution of 39 (1.54 g, 5.2 nmmol) and triethylamne (750 ny,
7.5 mmol) in CH2C12 (50 nL), under nitrogen, was treated, dropw se, during
15 min WoB8/a4180 sol uti on of chl oroacetyl chloride (465 nLI,’C'?!BE”(ﬂ%W) in

CH2C12 (30 nlL) and kept at anbient tenperature for 18 h. It was then washed

vvithdsat WS ?Fw\@yh Cﬁq)amg ! !ll}h{(?,dfi\l&@. 1t, 1|cH)i, emz((:iia,Zﬁmh)s.andncmHa,emsz &, adi), The
resi due was ash_chromat Qgr aphed on silica ge | 0:,.30% acetone; CH2C12
to give 1-0®(ddolH)ob384d.8h1Has-03 &% ﬁb't‘%@ahéﬁltcwré@%é%[%ﬁ#ﬁﬁ@&? ﬁurt her
purifi catdofy. B54 811, 16.31. HouhdS' €| 47.697 HTA.35TIN,\10:2H 0?__/\-tH S N+
a42aNJ+ 16-~ dba 301011 A stirred mixture of 10 (0.371 g, 1.0 nmol) and
Lawesson's reagent (0.420 ng, 1.04 mmol) in dioxane (10 nL) was refluxed,

under Ai tgpRRfpi@PHR72 N a@.ﬂgﬁﬁﬁtlﬁlﬁﬁ%éé&(Kiﬁ{oﬂs:ﬂgﬂf&ﬁ)ﬁheﬁwmoﬁlm resi due

was chroratographéd on silica gel with 3-10% 3 cetone- CH2C12 to give

0. 143 g ofxazblidiByllohethyl}-c3Beorathiencetamider(}3300 MHz, CDC13) d 3.07 (m
4H), 3.77 (d,d, 1H), 3.88 (m 4H), 4.04 (m 111), 4.12 (ty, 1H), WO

98/ 54161PCT/ US98/ 09889 4.85 (m 1H., 461 (s, 2k), 498 (I 1H, 6.96 (t,
1H), 7.081.(d, & d, J_Mgg,z (so lH)IN cal cd for
C16HL9CIFN303S:C, . ¥2/55)_ {1 4. 94; BLN10. 83. ismﬂn%- ®, 4938, 19 5.20; N,
10.27. 5 EXAMPLE 1B:(S)-N ,e,H% 3- Fl uor o- 4- (4- nor oPh011ny1) HF 0x0- 5-

oxazoipdi nyl Jmethyl |l -a, a,a-trifluorothioacetan de (13)14 1. 39 An ice

cold stirred solutiof®of 39 (0.590 g, 2.0 mml) and triethyl anine (640 ni,
4.6

A stirred, ice cold solution of 39 (0.590 g, 2.0 mmol) and triethylamine (611 mL, 4.4
mmol) in CH2012 (10 mL), under nitrogen, was treated, dropwise, with a solution of
fluoroacetyl chloride (220 mL, 2.2 mmol) in CH,Cl, (5 mL), kept in the ice bath for

15 10 min and at ambient temperature for 2 h. It was then diluted with CH,Cl,,
washed with water and dilute NaCl, dried (Na;SO,) and concentrated. The residue
was chromatographed on silica gel with 10-30% acetone-CH,Cl, to give 0.180 g of
14: MS(ES) m/z 356 (M+H*), 378 (M+Na®).

20 2.

o 0
— r\ N
O N N’U‘o > o N—Q—N (o}
—/ H S
O Con >~
F NH
14 15

1]
1]
NH-C—CH,F ~C—CH,F

25 A solution of 14 (0.180 g, 0.507 mmol) in dioxane, under nitrogen, was treated with
Lawesson’s reagent (0.206 g, 0.51 mmol), warmed at 90-100 °C for 1 h and
concentrated in vacuo. The residue was chromatographed on silica gel with 15%
acetone-CH,Cl, to give 0.161 g of 15: MS(ED m/z 371 (M*); 'H NMR (300 MH,
CDCly) d 3.05 (m, 4H), 3.78 (d,d, 1H), 3.87 (m, 4H), 4.03 (m, 1H), 4.11 (t, 1H), 4.38

30 (m, 1H), 4.98 (m, 1H), 5.07 (s, 1H), 5.23 (s, 1H), 6.93 (t, 1H), 7.08 (dd, 1H), 7.42 (d.d,
1H), 8.42 (s, 1H). Anal. calcd for 016H19F2N303S: C, 51.74; H, 5.16; N, 11.31.
Found: C, 51.79; H, 5.31; N, 11.02.

EXAMPLE 18: (S)-N-[[3-{3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-
35 oxazolidinyl]methyl]-a,a-diﬂuorothioacetamide a7).
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15 mmol) in CH2C12 (10 nL) was treated with trifluoroacetic anhydride (325
m., 2.3 mmol) and kept in the ice bath for 10 mn and then at anbi ent

t enper atwo®s/sdtse reacti on was followed by TLC on silica g@CTWSIB0B8%
acetone-CH2d 2. Additional trifluoroacetic anhydride and triethylam ne were
added aftﬁr 3d (64 n/ 125 m), 4 d (100 nL / 220 nlL) andy6 d (325 nlL /
1.0 nm). hereaction scorrpletelh@j@;,.@iter the\l adltlon it was
m xed with 2 Fchloar aht—dittte F%_;' Na2804) and
concent r at ed\M~The @si due was rectiPallized T reom ace bife- Rept ane to
give 0.566 g of f2: rrp 14H2’L64 C (dec); MS(EI) m/z 391 gl\/t) Mitr&-CHRal cd
for C16H17F4N304 C, 3%99.11;°H, 4.38; N, 10.74. Found: C, '%8.99; H, 4.56; N,
10.73. _.oS rN&or,?Lo /-1/-\ \--ti 9\ I'-HS o' s'iloat CF3N1+C-cF3 S frs 13
12 30 A stirred mixture of 12 (0.391 g, 1.0 nmol) and Lawesson's reagent
(0.422 g, Alstirreayuke cold mizeurnef I9 0.590 gy2d mafol)uﬂéhlroam@eracrd {198geh, 28r 2

h, cool ed sl ow to.anbi e t enper,at onc Th

resi due wadmel) a%’rﬁl Eﬁﬁ%ﬁygﬁ?@ﬁ%@%ﬁ&gs’] 2 Bé’ﬁ%%/{}l ac q‘?ﬁé CH(23012

and the pae %Eég%z%ﬁm%?me}hﬂswﬁ . W‘”“‘g"“’;‘;ﬁg% (g
np ’ h

CDC13) d laye@c pleride - 4 ama° kD) i) 7

7 05 ?1895d(1med1\'ﬁ‘§th éHéél%%afh)ba wglél% g.%téﬂhnd-ﬂliluteﬁl;llﬁml (da‘}eggima 256,930t , 1H),

C161- 117F4¢B@38‘at® T efvhd Heﬂduer‘aswryaf@@fd e A0 heﬁa’&fgw give 0-607.8

10.27. 5 Wﬁﬂs{@b—"@lh@r N3RI(900 MKz (@DCT)RBD5 ), APDEBBE [(m2 28R - 5-

oxazol i di a- f I lor ot hi oacet ani de |.d

sol uti on 6f853@n(5i{}59008g§t 2H), 448100, 48, §ﬁ3e(gh{/l=a'-"fﬁ %éﬁ( 3% érgg (Y. I}Snﬁrg)ls) in
CH2C12 (1 Ni &0 t P &Efor @ LB .gFSNLOL4 @) of
fl uoroace?ypiz)é%gr@lgg&d }%% WEE\%S/Z 3r7@eq\,?§ éﬂrza(c?: 12 (5 rrL)1t6 g ?N%; nithe ice
bath fi6r 3.480 Hyi4e86:ir, Bl.26nHoend: (G Utre9%aY, BLR%- 1t was then di | ut ed
with CH2C12, washed with water and dilute NaCl, dried (Na2S™) and

concentr at ed. The resi due was chromat ographed on silica gel with 10-30%
acet one- Cl2C12 to give 0.180 g of 14: MS(ES) mlz 356 (M), 378 (M+-Na+). 20
2. r-\ 0 N\--/

\—J_Q_\_L — \——’.Q\—L

20 NH- C —CHF, NH- C —CHF,

A stirred solution of 16 (0.373 g, 1.00 mmol) in dioxane (10 mL), under nitrogen was
treated with Lawesson’s reagent (0.404 g, 1.00 mmol), warmed at about 95 °C for 1
25 h and concentrated in vacuo. Chromatography of the residue on silica gel with 10%
acetone-CH,Cl, and cyrstallization of the product from EtOAc-heptane gave 0.276 g
of 17: mp 125-127 °C; MS(EI) m/z 389 (M), 345, 305, 247, 209, 195, 151, 138, 123,
109, 95; 1311 NMR (300 MHz, CDCly) d 3.05 (m, 4H), 3.76 (d,d, 1H), 3.86 (m, 4H),
4.01 (m, 1H), 4.12 (t, 1H), 4.30 (m, 1H), 4.99 (m, 1H), 6.20 (t, J = 55.9 Hz, 1H), 6.92
30 (t, 1H), 7.06 (d,d, 1H), 7.38 (d,d, 1H), 8.78 (broad s, 1H). Anal. caled for
C,gH gF3N303S: C, 49.35; H, 4.66; N, 10.79. Found: C, 49.37; H, 4.71; N, 10.83.

EXAMPLE 19:  (8)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo0-5-

oxazolidinyllmethyll-a-cyanothioacetamide (19).

35
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NYI'"O'-tH O NHCCH2F CH30 OCH3 r-\ O N\_ / NY1l'0 NHCCH2F F 14

F 15 25 A solution of 14 (0.180 g, 0.507 nmol) in di oxane, under

ni trogenWO8546leat ed with Lawesson's reagent (0.206 g, O. BETAISE9988% a1 red
at 90-100 Cfor 1 h and concentrated in vacuo. The residue was

chromat oggaphed on silica gel with 15% acet one- CH2C12 to give 0.161 g of
15: MS(El) mz 371 (Mr); 1H NWVR (300 MHz, CDC13) d 3. 05 (m 4H) 3.78 (d,d,

1H), 3.87 (m—¢H) %O(m 1H), 4.11 (i 3 498(m
1H), 5.07 (9 —‘D (s,+mg@CHZC@093 ( , s_ o 7.42 (d,d
1H), 8.42 (s, 1=~ AnaH-Hcalcd for C161- *PP§F2|\B0§S’ HH,<,3,5 16: N,
11.31. Found: 51.79: M, 5.31; N, 11.02. EXAMPLE NH C—CH,CN

18: (S) gN-[[ 3- [ 3- Fl sk o- 4- (4- mor phol i nyl ) pheny1] - 2- oxo- 5"’ 35
oxazol i d| nyl ] met hyl] -a, a-difl uorothioacetam de (17).

An ice cold, stirred mixture of 39 (0.646 g, 2.19 mmol), cyanoacetic acid (0.179 g, 2.1
mmol) and 1-hydroxybenzotriazole (0.351 g, 2.6 mmol) in DMF (5 mL), under
nitrogen, was treated with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

10 hydrochloride (0.997 g, 5.2 mmol) and kept at ambient temperature for 24 h. It was
diluted with CH,Cl,, washed with water and dilute NaCl, dried (Na,SO,) and
concentrated. The solid residue was crystallized from EtOAc-heptane to give 0.546 g
of 18: mp 172-174 °C: IR (DRIFT) 3316, 2256, 1754, 1684 eml; MS(ED) m/z 362
(M. Anal. calcd for Cl7H19FN4O4: C, 56.35; H, 5.28; N, 15.46. Found: C, 56.33;

15 H, 5.30; N, 15.36.

0 I %
KN o o N N0
20 s i o ~ R NI

. F 1
F s L n-Cochen [NV CH,CN

A stirred solution of 18 (0.453 mg, 1.25 mmol) in dioxane (10 mL), under nitrogen,
was treated with Lawesson’s reagent (0.505 g, 1.25 mmol) and warmed at about 100

25 °C. When the reaction was over (TLC with 30% acetone-CH,Cly) the mixture was
cooled and concentrated in vacuo. Chromatography of the residue on silica gel with
10-20% acetone-CH,Cl, and crystallization of the product from EtOAc-heptane gave
0.110 g of 19: mp 186-187 °C (dec); MS(ES) m/z 379 (M+H"), 401 (M+Na*); 'H
NMR (300 MHz, CDCl3) d 3.05 (m, 4H), 3.81 (d,d, 1H), 3.86 (m, 4H), 3.89 (s, 2H),

30 4.09 (t, 1H), 4.14 (m, 2H), 5.01 (m, 1H), 6.92 (t, 1H), 7.05 (d,d, 1H), 7.34 (d,d, 1H),
9.15 (s, 1H); IR (DRIFT) 3244, 2260, 1754 em™. Anal. caled for C17H,gFN,OgS: C,
53.96; H, 5.06; N, 14.81. Found: C, 53.88; H, 5.39; N, 14.61.

EXAMPLE 20: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo0-5-
35 oxazolidinyllmethyll-o,o-dichlorothioacetamide (21).
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WO 98/ 54161PCT/ US98/ 09889 0)0 0 EDC.HCI/-1)L 1. 0O N HOBT 39 5 A stirred,
ice cold mxture of 39 (0.590 g, 2.0 mol ), difluroacetic acid (190 nL, 2.0
mmol ), awe 9B/5AYar oxybenzotri azole (0.297 g, 2.2 nmol) in /USR8 under
nitrogen, was treated with 1-(3-dinmethyl am nopropyl)- 3-et hyl carbodi i m de
hydrochl ofide (0.843 g, 4.4 nmmol) and kept at ambient tenperature for 18 h.
It was 10 diluted with CH2Cl2, washed with water and dilute NaCl, dried
(Na2SO4) and concentrateg The solid residue was crystalq i zed form

Et OAc- hept ane Aa g|0 [Ty g of (%e6HCREC 149- 150, C (300 MHz, CDC13)

d 3.05 (m 4 STB5 408 & (m 1H),

5.93 (t, J = 53,9 1 192 (t, “1H), 7.06(mF2H) %% JrH)

I\/B(EI) m z 373 ( 2 Anal —~Mtal cd for Cl6HL8F3N304: &p 15 HS= 4. g6;
56 Found: C9°%1.59; H, 4.91; N, 11.29. 2. 1617 A Stl rred

sol ut i on AfstikBed, Gcé&é’adg;phﬁuﬂoom(())%mgd% O&amaol() addrtriethylavéne (A75rmbe was
treated with ent 04 t .95 C
or 125 TRl ot batile 148 BH0 ROGarchibroses] by SPap P o FE, £LolfREH bf
silica gea,cmdrbacle@l%aaﬂgaﬁﬂe{%ﬁw 3a5l@hzﬁylj) sih @IHjG31(5 arl)odnd keptpnodiedtee f r om
Et OAc- hept ane_gave 125- [,z .38 345,
305, 247, baidof °rﬂ§5m“15&§ %@@b’i%te Rf§at“§8 1&& Q&% d'w é%tgf% )062’3 05
(m 4, FaéBed dith watdr, sduSBtedMNNaKTD). Dy 0, arfi @ilutleriNaClk)dried. (M§SD 4) AR, 4. 30

1H), 4.99 1H). 6.20 (t,
E(rjn d, H)lllyonwnm?tqdj%hrmtogeaw?tﬁhSaraSlé“e fPa)SFP%n%ﬂl &%qé? ?%%%1%&2

18F3N303S, 1crfs%a§éat1kh of tl@@prdﬂuc@-ﬁ‘o@ac&@t@ﬂe tane %QVS?@AGH g é£ 20, s, 19170 83.
EXAMPLE 19 %é }Vl 3- Fluor o- 4- (4-nor pholi ny, )phelwlsjfg ﬁ%
osazol i di A98 [Eedeg1 MKES) anet HGAMEHAN 438 (Mrdya gt (300 MHz, CDCly) d
98/ 54161PgTsURPS{IPPGCH dn, 3H), 3.86 (m, 4H), 4.07 (t, 1H), 4.83 (m, 1H), 5.94 (s, 1H), 6.92

15 (t, 1H), 7.06 (m, 2H), 7.41 (d d, l.H)'

M‘Q‘L& o —" U‘Q ﬁ

I
C—CHCI, ~C~CHCl,
20

A stirred solution of 20 (0.305g, 0.75 mmol) in dioxane (5 ml), under nitrogen, was
treated with Lawesson's reagent (0.202g, 0.5 mmol), warmed at about 90°C for 1
hour, cooled and concentrated in vacuo. Chromatography of the residue on silica gel
first with 30% acetone-heptane and then with 10% acetone-methylene chloride and

25 crystallization of rh product form methylene chloride - heptane gave 0.203g with 21:
mp 143-144°cd.; HR17S (EI) calculated for C;gH;gcly F N3 Og S(M) 421.0431. Anal.
caled for C;gHygcly F Ng O3 S, C, 45.51; H, 4.30; N, 9.95. Found: C, 45.47; H, 4.24;
H, 9.88.

30 EXAMPLE 21: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-0x0-5-
oxazolidinylimethyl)-a-(methoxycarbonyl)thioacetamide (23).

CH30COCH,COCI
N Q \__L EtsN N Q \_L

35 NH, NH—-C— CHchOCHa
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53918 An ice cold, stirred mxture of 39 (0.646 g, 2.19 mmol), cyanoacetic
acid (0.179 g, 2.1 mmol) and 1-hydroxybenzotriazole (0.35 1) in
DVF (5 WQ?B/SgH‘ﬁer nitrogen, was treated with pefiussa sty

1- (3-di met hyl am nopropyl) - 3-et hyl carbodi i m de 10 hydrochl ori de (0.997.
5.2 mol A sthded epiitiah i @A55 &2 mamah) endoriethylamine (Gesmdi 14R BYol ith

CH2C12, dwthwater and dilute I ( it eageat rated.
The sol i W@B&A& s“B(fi?fngf‘r%e?eHa? rt(r)mgé?’o ((:’hﬁgsﬁt ane okgl veng. %4699 of

18: np 14Quiidd oEmétRyl BRIK) cBRifle 3756nL,14.834nmbb8a CHyCly WO(1EL) apfl keph?
(M). Anal. calcd for CL7HIOFNAOA4: 56.35: H, . . 1 C,
56.33: 18t AM ?@oﬁe“meri%%rﬁé‘?r 5. Tt AP iy Wish8l Wiin g*f“%ga‘?‘gflﬁg%uﬂgf’"l. 25
Mol ) 5i NJdgie@XadecdntOntibied. UTIE Fesidid vge flashabrémamgeaphed ¢n bidine gebwi

reagent (0.505 g, 1.2 ) ,and warnmed at abpoui 1 25 h

reaction ﬁé@%%ﬁt%T@% I?nécfgbeé’d'g‘ﬁ‘b ewﬁ%i%ﬁ‘faﬁig%ﬁ{nx?c%} %Iwmg%‘aglgo ed and
concentr @&&do.bﬁscgaff%: SR wringr@PtY NMR B0 MEzA0DA) &Bla3can,gE), 8id4h |
10- 20% acet one-

2C12_and crystallization r oguct 0Ass hept ane
gave 0. 110 BB 606, AH 1869 (i 2B B )@ habheh 5. 15" il B LTS BN
IH NVR (390 Wi (; G 3061 4 0581), M.4¥H.d, BIBT 47 (gl 1Df MS(BSSn frdoeir) 3. 89
(s, 2H, .09 (t, "1H), 4.14 fn&BZH), 5.01 (mﬁ%—!} &Qﬁéé GJIE% 7. 05
(d,l,101H|)<MJH+944181,(M,+Nmy;,HBM%E B) qalpd forel (ghRya T3 QoM+ 386 : b4 cm1.
Anal . cal.c 119F : S5g. I8N O... & M gd), 681N, F08Bd: Fdund:
53 g3: ot g0 BT Al R 03,2 Uy: 0 Bk edlm ek
20: ( S) - 14 [53-6B 5| u68,0N41058mor phol i nyl ) phenyl ] - 2- oxo-5- 35
oxazol i dinylinmethyll-cc, a-dichl orot hi oacetam de (21). WO
98/ 54161PCT/ US98/ 09889 1. )0& (a2cHco)20 O NN 00 NN O IL-Et3N NH220 \--tH
NH-C-CHC 2 539 A stirred, ice cold solution of 39 (0.885 g, 3.00 mol ) and
trieth I@S‘ine (975 m., 7 mmol) in CHC12 (15 nl), under nitrogen was

treat ropwi se with a sol utjg pdig gacetic anhydride (555 nlL, 3.5
nmmol ) in CH2C12 (5 gii) and kept i he¥illce’bath for1 '|1°Land at anbi ent
t enper at ur e_f Nhe 1t was ' , 210" P h wat er,
saturated NaH ar\ﬂLq,i._ELgHz%oJ\J@Cl, dried (Na2SO4) and fcqpcentrad-eacoocn,

Chr omat ogr aphy of#t he residue on silica gel with 10% acet one- CH2C12 and
crystallization of the product from acetone-heptane gave 0.463 g of 20: np
197- 198 C (dec); MS(ES) tz 406 (MrHt), 428 (MrNa+); 1H NMR (300 MHz,
CDC13)0 d 3 s8Prddoldiibn 0B2Z%0.605 g3t)0 m3nddbir( dloxdir (104mJ, Goderltifrogdn 88ag m

1. 5. 94tr<(east’ed]§v|_il)t}’1 L%w%zssg-nS’s g‘éa’ge%’:—QOQ(z? 2,6 0.%nr]nm20ll_9 émd7 ké&t étdélglbie%w ' 2020
temperature for 4 h 10 min and at 80-90 °C for 1.5 h. The reaction was followed by
TLC on silica gel with 10% MeOH-CHClg. At this time a new, less polar product
had begun to form. It was kept at ambient temperature for 18 h and at 80 °C for 2

25 h; additional Laewsson’s reagent (40 mg, 0.099 mmol) was added and warming at 80
°C was continued for 2 h; some starting material still remained. The mixture was
concentrated and the residue was chromatographed on silica gel with 15% acetone-
CH,Cl, to give 0.348 g of 23: 1H NMR (300 MHz, CDCly) d 38.05 (m, 4H), 3.71 (s,
3H), 3.81 (d,d, 1H), 3.86 (m, 4H), 3.88 (s, 2H), 4.07 (t, 1H), 4.19 (m, 2H), 4.99 (m,

30 1H), 6.91 (t, 1H), 7.07 (d,d, 1H), 7.42 (d,d, 1H), 9.52 (s, 1H); IR (DRIFT) 3269, 1743
cm'l; MS(ED) m/z 411 (M"). Anal. caled for C;gHgoFN3O;S: C, 52.54; H, 5.39; N,
10.21. Found: C, 52.58; H, 5.43; N, 10.14.

EXAMPLE 22: (S)-N-[[3-[4-[1-[1,2,4]Triazolyllphenyl]-2-0x0-5-
35 oxazolidinyllmethyl]thioacetamide (25).
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A stirred solution of 20 (0.305g, 0.75 mmol) in dioxane (5 m), under -
nitrogen, was treated with Lawesson's reagent (0.202g, 0.5 . nn 948) %gar med at
about 9WoO 484141 hour, cool ed and concentrated in vacuo. 1 008? phy of
the residue on silica gel first with 30% acetone-heptane and then with 10%
acet one- net hyl ene chI ride and 25 crystsal l'ization of rh productgform

met hyl ene chl QJ’ ept ane _@ tde 21 —nn. 11%“ ‘g ’U"o HR17S (El)
cal cul ated f o '13& gg*s42 431. Anal. c i’ o{e163L118c12
FN303S, C 45 51; Nncoaq N, Found: C, 45.47; H, 4.24; M-°d+ss.

30 EXAMPLE 21:(S)-MN¢D-[ 3-Fl uor o- 4- (4 nmor phol i nyl )phenyl] - 2- 0X0- 5-
oxazol i di nyl | met hyl i - a (rret hoxycar bonyl )t hi oacetam de (23). WO

98/ 54161 PCT/ US98/ 098 q
triet hyljg; 4@ u('rggdn ure 0 5&4%28?30%%&)@_{'004‘700&1“% 48 8RRafe (@ 2 I uhdan

2C12 (50 nl), under nitr
treated, dropegeas wiay tnagteBEwﬁ:B Iawesiso1s aewlnm(@ 80 gof- 5|9éPH’5PF ﬁﬁfl{%ﬁ% for 15

1% b oo Bl o oo

t enper at ur en was wat er _and | ut e, NaCl
dried and cops@Atdzrhsity oflie resRiudum sitisa Eelawithdifp Mfég?%he@%rrhgmrpé‘éctga

wi th 15-30% acet one- 1 duf1én-163 °C; 1H
acet one- hex¥high tvbasg?r\yéag%"f‘g# QQ?POW%Q&ggﬁ?ﬁfé%&?ﬁf%\fm 300 1

fDCl?% g% 3. I@m( [BOO4M)HZ 305?})2&;)] D83 (8, B), (387 Ghj) 3HB 4622 (i H)4-99 gmmH()d d.
1501) 7.1 {nal(gd im T ! gﬂl@gﬁq fi,yé”gg)’z'@ 1 48 e f{;ﬁfﬁ 1Hy IR it

(MrNa+) ;  HRME o BARY 3:@4cq7m5m61&lﬂ§@!§sl3%z Gwmmﬁsassmma hndn819631$§79

Anal . calcd for Ci18H22FN306: 0. 5
5 6or N fo1 6Bl s DpscrBorbEi s 121§, B0 38! Piynd® Cho A2k e s?
\-tH N11- G CH2COOCH3 20 A stirred solution of 22 (0 395 g, 1.0 mol) in

di oxane (10 ni), under nitrogen, was trea W th reagent (0.202
g, 0.5 il EXAMPLER3: at ak8)- Bhi[?’t[érlﬁe[llaﬁ%f’g"?ﬁ?lyh] ffﬂan an% at 80-90 C

for 1.5 h. I%g (EIEI 5ly1fiH ety fiabhestinide @s). on silica gel with 10%

MeOH- CHC13. stinme a new, |ess polar product had begun to form It
was kept at anbient tenperature for 18sh and at 80 C for 2

0 I

CH3 -C-SEt N J\
=
20 KOH/NaF N§/N N\ > S
N\/ "-H EtOH/HZO ' o
F" a35.36 NH-C-CH
277.27 C14H14FN50,5
26 25

25 A stirred mixture of 2610:12 (0.26 g, 0.938 mmol), ethyl dithioacetate (0.12 g, 0.998
mmol), sodium fluoride (0.040 g, 0.953 mmol) and absolute EtOH (10 mL), under
nitrogen, was treated during 5 min with a solution of 0.97 M KOH (1.03 mL) in
EtOH and kept at ambient temperature for 2 h. It was then diluted with CHyCL,
(75mL), washed with water, 1M KHSO,, water and brine and evaporated. The

30 residue was flash chromatographed on silica gel with 5% MeOH-CHCl; and the
product was crystallized from MeOH to give 0.118 g, mp 164-165°C (dec) and 0.026

g, mp 162-163°C (dec) of 25.

35 EXAMPLE 24: (S)-N-[[3-[1-(Hydroxyacetyl)-5-indolinyl]-2-oxo-5-
oxazolidinyllmethyllthioacetamide (28).
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25 h; additional Laewsson's reagent (40 ng, 0.099 mmvol) was added and
war m n at 80 C was continued for 2 h; some starting nmat gfd-@{soaloosds

r emai ne¥O *¥R416k xt ure was concentrated and the residue was chromat ogr aphed
on sili ca gel with 15% acet oneCH2C12 to give 0.348 g of 23: 1H NWR (300
MHz, CDAL3) d 3.05 (m 411), 3.71 (s, 311), 3.81 (d,d, 1H), 3.86 (m 4H),
3.88 (s, 2H), 4.07 (t, 111), 4. 19 (m 2H) 4 99 (m 30 1H), 6.91 (t, 1H)),
7.07 (d,d, 1H), 7.43¢d,d, 1H), S, | RH( DRI FT) 3269, 1743 cm 1,
MB(El) miz 411 (M+). agi~ cal cd fbrF 18H22FN305 52.54; H, 5.39; N,
10.21. Found: C, 52. %\5.43, , NHCbz

22: (S)-Nt[3-[4-[1-[1 Naﬁkﬂylgmgebllzoxo5 35

oxazoki di nyl ] met hyl ]t hi oaget am de (25). ~WD 98/ 54168PCT/ US98/ 09889 24 5
A stirred m xture of 2410,11 (0.150 g, 0.470 mmol) and di oxane (12.5 nL),
under nitrogen, was treated wth Lawesson's reagent (0.20 g, 0.50 mmol),

r ef | uxedaf Qfrrdd Sc coldaptutiin aﬂm]éﬂl‘* (Bmmp@r(mznﬂembbrlnl(BHQClagn@5cohbwﬁ§r at ed
in vacuo. Flash chrorratogr hy of the _residue on si.li

MeOH- CHCtrated duting 28 with dh selytiga of ¢F SPECPYL RS G ‘ﬁ/@%ﬂm? ?eloo 100

g (63. 4%,19f Ap miRutb lva%ﬁeep@,m lahta 1& BYR 300 Mitznin(AEEBcSedtrdted \dlxsde(rs

3H), 3.87 (m 3H), 4.22 (t, 51 (d 7. 17 2H) ,
8. 26 10s, radyced prossure, Am)lutl&’@ °§§“’(fﬁs @Egirﬂ?zﬁs%"fﬁﬂhﬁ’ V?E‘%éat"éé?é‘
3044, 17 ( 3 I(N”'QBO %Qmwated%na‘he r@aﬂﬁdw\fasrused
C141114F§é8_§§6381}{§ %@te'ﬁa@l TPl EE80, ok chtdiom 30,1 458Bhadt
20.94. 1%n EbfeAmtErezstles)wmhqt{téu{ther Mr@caa%zmaﬁm&ﬂﬁf iWIafetrf‘ﬁ 50Ebad e
(25) 1 l&r@ﬁ msswx@a@fs 28 %12(&0 26
o, 0. o35 AN G L CRCRIER 80 0 3 .>A395§H‘ S48 ol <o o s

(0. 040 g2H), 653 (dmbH) 686 (s d|suflE).E6.9H (d.1 hL7)23£ﬁa i36r &y

treat](;td %#%@% mn with a solution of 0.97 MKOH (1.03 nl) |n Et OH and
kept t errperature for 2 h. It was then diluted with CH2CL2
(75m), washed with water, 1M KHSO4, water and brine and evaporated. The 30
resi due %s flash chromat ographed on silica gel with 5% MeOH CHC13 and the
pr oduct s crystallized from MeOH to gi ve 0.8z(BClz- Cr‘rﬁ 164-165C (dec) and
0.026 g, np 162-163C (dec) of 25. 35 EXAMPLE

24: (S)- N- H3- [ 1H( Hydroxyacet y1) - 5- iBa0CH,@9C] - 2- 0x0- 5N
oxazol i di nyl i oacet am de -e2-8?_|——>
y ]@@\ NaHCO, NHCh
. z

20

/H>,O
NHCbz (CHg),COMy
068,22 416.48
- CasH2aN204
C16H16N202 54
53

25

An ice cold, stirred mixture of 53 (crude product from the previous reaction), acetone
(200 mL), saturated NaHCO4 (200 mL) and water (30 mL) was treated, dropwise
during 20 min, with a solution of benzyloxyacetyl chloride (4.70 mL, 0.030 mol) in
acetone (55 mL), warmed slowly to ambient temperature and kept for 18 h.

30 Additional benzyloxytacetyl chloride (1.0 mL) in acetone 35 mL) was added dropwise
and the mixture was kept at ambient temperature for an additional 3 h and diluted
with EtOAc and water. A solid was collected by filtration and dried to give 4.00 g of
crude product. The EtOAc solution was dried (NagSOy) and concentrated to give
5.36 g of additional crude product. Crystallization of the product from EtOAc gave a

35 total of 6.35 g of 5414, mp 157-159.5°C. The analytical sample had: mp 158-
159.5°C; 'H NMR (300 MHz, CDCls) & 3,16 (t,2H), 4.01(t,2H), 4.21 (s, 2H), 4.69 (s,
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WO 98/ 54161PCT/ US98/ 09889 1. A stirred, ice cold solution of 5213, 14
(8.80 g, 0.0240 nol) in CH2C12 (25 nm) was treated during 20 min wth a

sol uti ow@p8/8416¥ | uor oacetic acid (25 nL) in CHCl12 (10 m_)’ TPREWE% ure was
kept in the ice bath for 2 h 15 mn and concentrated under 10 reduced

ngasésé)gr e. dé%ﬁlcg (T |(%;Qépf GtmsaQ(HI)Ngg,&?’ T @136 (m,'sl(vﬁsﬁgib tiradd s,atld), & Hd

an ilute a ac

used in t héd,ddi MIED mda (WI?HBﬁfntPBF‘ItWe‘P&pﬁ\ﬁl’ff)cgiﬁgﬁ 23\2-?& rﬁ)?ﬁ g@ ‘#:,?8?

gatS gr I( gl (5@)(963?259 (%1177%3(? 653@%3 Mﬂs) G@ca;ﬁmmzmoam,, 16219) 1688,5556tcm 2H) ,
roa ,

(d 111), Anab caled @Hﬁzsﬂzaﬁz@m CBV—@ 10 §18/1|;)1‘ﬁ56 5369Fé% ?5 73, OJB'HB é&fg c=0
268 2&3?%—« 6N202 53 416.48 C25H24N204 54 25 An ice cold, stirred
mxture of rude product fromthe previous reaction), acetone (200 nL),
saturated NaHCO3 (200 nL) and water (30 nL) was treated, dropw se during 20

mn, wth % soI ution of benzyl oxyacetyl chloride (4.70 nL, 0.030 nol) in
acetone (5 warmed slowy to ambient tenperature and kept for 18 h. 30
Addi ti onal be (l: x(yt@cetyl chloride (1.0 nL) in acetone 35 nL.) was added

dr opwi se and xture was kept at anbient té?%ﬁe‘?"ét%oe for an additional
3 h and diluted vmt’h Et QAc and wat arnBuld sol i d was col‘l ected by fyltration

and drigd to give 480 of crude pretuet—=The Et 0Ac,/Soitt Mon s dried
(Na2SO4) and concéptr f to give 5.36 g ofjyadditiortal ¢ g pﬁguct
g\éveaSSta og of

Crystal lization of . gticHzr ora. E OAc T
5414, mp 157-159. 5C. 4%k anal yti cal a ad™\np 158- 3559 SCL_JQ'I_\H\/R (300

MHz, CDC13) 8 3,16 (ts3H), 4.01(t,2H), 4 21 (s, 2H), 4cHP.ds
98/ 54161PCT/ US98/ 09889 2H), 5.19 (s, 2H) 6.67 (s, 1H), 6597 (d 1H) 7. 36
(m 1011), 7.50 (braod s, 1H), 8.15 (d, 111); MS(El) mz (relative

R L R e

Ang|6 cal C%lmge@?t%Haé*‘@Qé}a theatdd, dri@pwlite, auﬁing Nni® with 1]60Mnd-Bu(D; iy he%}e H,
5 5N

15 A stirred suspensign. F
(42 n) was188onba, Itiwae kent 8t o7g‘3eﬁ foy 58 t%ﬁ?&é‘il r‘%&?‘gﬁe ?%B } lr}rhl A:g 5
mn wth 1.6 M Bug).d )rgw&dﬁ%t@ilat«%%rmb g, I3t4wxalsnd<1£m THF (27xac>fa3ro“&ﬂ toi n,
treated, dropw se, durin nvmthasolutlon 8'{%((3 ((ﬁ)a %ﬁﬁg %uted
butyrate (OvS00 tgangigpt #ﬁme)ramemm(gﬁ Bignd kpegt ity Ty 18Rt
t enper abyir &, i ridesh 3 whshBE WiBebatuPhtedBNH, CliwiRs anfestind, ldeieddMgS0O,) and
concentrated. Chromatography of the residue on silica gel with 3% MeOH-0.2%
NH,OH-CHCl, gave 0.60 g (56%) of 551%: 'H NMR (300 MHz, (CD3),S0] 8 3.14 (¢,
2H), 3.59 (m, 2H), 3.79 (d,d, 1H), 4.03 (m, 3H), 4.29 (s, 2H), 4.58 (s, 2H), 4.65 (m,
1H), 5.20 (t, 1H), 7.31 (m, 6H), 7.55 (s, 1H), 8.03 (d, 1H); MS(ES) m/z 383 (M+H™),

25 405 (M+Na™).

NO _
B20—CH,~C=0 2 BzO—CHz—(|:_o
)

30 m > N
NJL N® O

O Et,N N e H
\_kH ’ : \_k—O—Nos

OH 56

55
An ice cold, stirred mixture of 55 (0.60 g, 1.57 mmol), triethylamine (2.2 mL), and
CH,Cl, (12 mL), under nitrogen, was treated with 3-nitrobenzenesulfonyl chloride
35 (0.44 g, 1.99 mmol) and kept in the ice bath for 30 min and at ambient temperature
for 60 min. It was then diluted with CH,Cl,, washed with water and brine, dried
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20 with EtO0Ac, washed with saturated NH4Cl, water and brine, dried (MgSH)
and concentrated. Chronmatography of the residue on silica %%%ﬁ% :
MeOH- 0. 2ORBAHA! CHC13 gave 0.60 g (56% of 5514: 111 NMVR [

(CD3)2S01 8 3.14 (t, 211), 3.59 (m 2H), 3.79 (d,d, 111), 4.03 (m 3H),

4.29 (s, 2|'(N,a Bahd coﬂ&d)xtrad;ediSO@mmmitdgraﬂl}QGf ithte, reﬁidll)e orvsmta(gni with) 15% . 55

(5, 130 BACH ot e S elS i nn O o, g - g0

m), and CH30]3.881@, dru)H) drolett, di<t 8ddén, 2Hn4. 14 ¢alBo, 428 1s, 2H), 4.42 (m, 2H),

3-ni trobenzenesul chl or.i.d 0 . 9 ny e
bath for 3(1*?9?? &&'ﬁ ét84 (ﬁbllel'lr[&’%t n‘ﬁ’g I(.ﬁh #é? %’émgg (ﬁaqq{vaa%%tlh%h lg’l u%f
Wi th CH2E1 2, wasih 8 3nink, N HRISeT3 and1hy,; lMiS(ES))rmed 566 NBR$Y) 5a0dMedfecant r at ed.
Chr omat ogr aphy of the residue on silica gel vvlth 15% CH3CN- CH2C12 gave 0.70
g of 56: 1H NMR (300 MHz, CDC13) d 3.19 (t, J 8.3 Hz, 2H), 3.88 (d,d,
1H), 4.04 (4, J = 8.4 Hz, 2H), 4.14 (t, 1H), 4.23(s, 2H), 4.42 (m 2H),
4.70 (s, 211), 4.84 (m 111), 6.97 (m 111), 7.34 (m 5H), 7.58 (s, 1H),
7.81 (t, 1H), 8.z3 %H(be=311), 8.53 (m 1H), 8. &oloH,lb; MS(ES) nmz 568
(MtH+), 590 (M+Na+). %Bz CH2- C=013z0- CH2- - C=0 Agtirred mixture of 56

(crude product from 0. @ m)lo of 55), dtbtonitride ( ., Dsopr opanol

(70 mL)1@nd 29% anmoni uvrRye Q)&*@e (70 m) was war nmed C for 7h
and kept at anbi ent terrperatur\e_qé--d‘r' 18 h. It was concentrated\iz-vhcuo to
an aqueous residue with waggextr swith CH2Cl12. The ext$7ct Nilashed

with water and brine, dried (Na2SO4) and concentrated. Chronmatography of

e\ oo B 5y S 4 B AR SRR g

d
z71 g}l g [)n 351)50p143p2901((§0 20) ﬁiéﬂ zslnf Exﬂn(omurg oxid5§7(( mL)14y warn@é atr0- fem
[ 0a

vt 187 o Forykig Fept ab SimkisPreptanite B2 1 %*aﬁa%nz%%a%* éu%f}b
pal | adi um ]95131 gqggwa xféaidalleyﬁftth (v?di&m@ctethlmﬁ?yﬁHC GenaThe eatraaghwias Ntasihbd tw1th .

ressure o SI (0] na
ﬁg) wer e ad‘détf“raﬁ?dlp RRIBE: d{;fé‘ﬁid{h‘lﬁé%gﬁ nESRPf 5!%1 % rgn}T’t?) gﬁg O%ttﬁ ¥§51d‘gel
removefl b%/ aéﬂ %ﬂrcatgleméagﬂ% MEOEB0. 5%1H}P0Ml(139801/ 09B8891.051g dfid7n r é\IM@swtoo
concentrate 0 Lve
concent 2t e 0 LY O 1900 3, SN PpdtEa, S50, B8 f 0 0
(m 1H) go4. 88) (4158 @ZHn)Z 438 (6151 1EHy. 317(n5061(111| a. 514H)b,r08d 831K4,8.08d, HB7
(broad s, 3I|§/?S(E8)m/z)382 (M+H ), 4(04 <k&*2Na+§

HO CH,-C=0
25 BzO-CH,-C=0

|
m O e <\l;©\ JL
————eme .
JL MeOH/HCI
N o N PH
28142 \_k/ 327.77 \-—k,

27
30

A mixture of 57 (0.46 g, 1.21 mmol), MeOH (150 mL), 1 M HCI1 (1.2 mL) and 5%
palladium-on-carbon catalyst (250 mg) was hydrogenated at an initial pressure of 49
35 psifor 5 h. Additional 1M HCI (0.5 mL) and catalyst (100 mg) were added and

hydrogenation was continued for 18 h. The catalyst was removed by filtration and
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A suspension of 27 (0.10 g, 0.34 mmol) in a mxture of EtOH (15 nL) and
0.97 MKOH (0.7 nL) was added, under nitrogen to a stirred m xture of ethyl
di t hi oac®¥86416) (0. 0412 g, 0.343 mmol) and sodi um f | uori dRC/HSW03§8%
0.326 mmol ) in EtOH (5 nL) and the m xture was kept at anbient tenperature

f OL I2hOI _15h Mt e ﬁAd@Uetxi(z%ednc)@n&Eté\d %'lvé (m‘:mdgrbf 27s _&m NMR ¢80GIMHA (@?3)@1@525 )
et Yy It hl oacet at e r e t St €, I ,
o i th OB Sorroads BER S8 (At e R ED 1R St E 1 fhe
(Na2SO4) anduyonoginky, atpdy.2khg, 1HS) Tive (B 8.03 (45 1ad)| 8.38dbidadrs, 3ED] MEES)
give 0.0404 g of 28: 175-176 C (dec); M5 (FAB) niz 350 (M+H+), 349 (M),
331, 316, 209z %82 (MrHVB. (FAB) cal cd for Cl6H20N304S (MrH+) 350.1174, found
350. 11835 1H NMR [300 MHz, (CD3)2S0J d 2.42 (s, 3H), 3.14 (t, 2H), 3.79
(d,d, 1H), 3.89 (t, 2H), 4.00 (t, 2H), 4.12 (m 3H), 4.83 (t, 1H), 4.90 (m
111), 7.25 (d, 1H), 7.50 (s, 1H), 8.03 (d, 1H), 10.35 (s, 1H); IR (DR FT)
3255, 25 3223, 3068, 1747, 1639, 1614 cm 1. EXAVPLE

25: (S) - N- [ [ 343HPFHoT®=A44- (hydr oxyacet y1) s1- HOCH,-C=0

pi perazi nyl ] phenyl ] -N: - Spoxamnl i di ;@H ]_gggé}yl | t hi oad jdeo (30). 30 1. O
/--\H2/ Pd/---\A Cbg- H N N0\ T C T HEtOH / J-_ kiH OHOH
5859 35 A mxture o 1 \_((j_ﬁ_p g, 7.06FM@M ), THF (60 nl),\ apsal use EtOH
(100 ni)itand 10% pal | adi umorNcgybon catal yst (415 ng) wasghy &Leda at

an initial pressure of & psi for?2 h 50 min. The catal yst was renoved by
filtration and the filtrate was concentrated in vacuo to give 2.67 g of 59
whi ch was used without further 5 purification in the next reaction: 1H NVR

(300 MHz, 13) d 2.1 oad s 3.02.(m_ 81 3 , = 2.6
e, 11y 3, dovaRensiap ot 2775 e o Fgousia Mgl & B8 ) Sndo M
1H), 7643' ( d{(dHl (@.ﬁnlt) &agéddiggizlng&g&?ﬁtr&@ﬁ&s)at Seired %g(MéHf)eth;;l_dlﬁﬁoﬁr&tdke
stirred,_ice cold m re o : [ pr evius reac :

acet one ](51980'931%) Oéﬁg e raaﬁdeé"% r(d%gaon({k)%7 g"##&jeré’tnéogfmdpg%% ($gmL)
dur : )ng_ 2-3 raitna ewe?g%@@ui ik@?t af a{hﬁﬁ&}t't@ﬁ%@fﬁh?é fcﬁflﬂlﬁw ﬁﬁn((j _]A(Bit4tigi1al_ c:msm
mmol ) in acetone ,..kept .in the jce r and di lute

EroA:. | The. BBJ0Y myetodies edideEre ord Rited dnBlonseratn LA B Mech g And
sol ution waghuRsiketeW idstirdeltSr DaImixdd math @&thngmmt@dshed with water,
Chr omat ogr ap?\x&&sthe residue on silica gel wt 0% agrtone,- CH2C12 20 gave

2.64 g of 60 QuRnd3gineydrieddlapO ) apd senentratgds Theresidug Was (o 41)

3.66 (mogl ‘ . Jof 28: 22p 195-126)°C deb)l MS (FABY) ,

4.74 (mzoiki)%sé;%’zéz gffgfj%é')é’.nﬁfﬁz%,@ve(lqp‘i@%.olz ﬁmpll-&;, 7.35 f?r 511), 7,48

(d, d, J = 2.8/z 330 SMpuF");1349 §M|R3@ﬂru{31%, 2080 33; HRMS FaPy alptd °Hﬁws€q)ﬂo¥3°4

cal cd for CZRHAGHNEWD (M FoufttiB3589Ps3; et MR 4300 82z, (2D,$,S0] d 2.42 (s, 3H),
3.14 (t, 2H), 3.79 (d,d, 1H), 3.89 (¢, 2H), 4.00 (t, 2H), 4.12 (m, 3H), 4.83 (t, 1H), 4.90
(m, 1H), 7.25 (d, 1H), 7.50 (s, 1H), 8.03 (d, 1H), 10.35 (s, 1H); IR (DRIFT) 3255,

25 3223, 3068, 1747, 1639, 1614 cr_n'l.

EXAMPLE 25: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-
piperazinyllphenyl}-2-oxo-5-oxazolidinyllmethyllthioacetamide (30).

™\ H,/Pd 7\ N
Cbz—N N—Q—NJ\O y . HN N N
v )= e EtOH / THF Y= e
\_K-OH F
59

35
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30 A stirred, ice cold mxture of 60 (2.64 g, 6.00 mmol) and trlethyl am ne

(1. 14 rerggg@“g]ml) in CH2C12 (200 nmL), under nitrogen, V\qﬁn{,‘g oW t.h
3- nitrobenzenesul fonyl chloride (1.78 g, 8.04 nmol), warnmed to anbi ent

tenperature 35 and kept;for 5 h 20 mn on r nesulfo
chﬂ’o. de (1@0%)“%6%%% %Ea?wpﬂénm%mgé%@ié %?fa,e‘bt ﬁt@'ﬁﬁ il

was kept at 1890pAMHdiuMrISirbdd 044t U35/ HDBBEs h?dﬂb@éﬁﬁﬁéﬁeatfﬁ nﬁﬁahpressure
diluted with 2C12 and washed with water and dilute NaCl, dried (Na2SO4)
and concent PEPB@s Bnhd0dgimpRhe satalyt wasremevednbx fiftration end fhe filimatewss
acet one- hex@@@ceﬂ@:‘é@e@u?@a&ooﬁ(o %;e 247 é\lmémcms @@%h%@ﬁﬂ&)&rbr Oad S,

4H), 3.66 (broad s, br oad I—&
1H ., 4.0% (punﬁcatlmgnzhﬁzextmpcnqn 25H(%TM 500 MH& Qﬂplaéliﬂ 1645@Pd(@,3@ﬁ)

?t 84J(m 813 sﬁwwgd%r 891#]?% Iét%g%ﬁ 73, Q@F];nmagﬂkﬁ 7?7(&5%)”16 9@%S 1@%
629 ( MrH+) . Hi, 1H), 716 Xm) 1§D G43dd,&fJ smswamg 15)3MSES) yn [ n226 ("MxHTbe of
acetonitrile (90 nmL), isopropanol 15 (90 m.) and concentrated ammoni um
hydroxide (90 nL) was warmed at 40-45 C for 18 h, treated with additional
anmoni um hydrom de (30 nL)Q war ned at 40-45 C for 8 hy treated W|tk|>

addi ti o ammm-u >g1Lde (25Ph@_520§H1§3Q%r me 4

t hen m t.qact 12gzc%5{'é %xé]wl{@ ﬂd

with dil ute NaCl drF ed ’i‘%%% rat ed. Chronat ogF'aphy 20N\obnt he
resi due on silica gel W|th 5% I\/EOH— N CHC13 gave & 44 g of 61: 1H
NVR (300 WMHz, CDC13) % 1.50 (broad s), 3.04 (m 6H), g (broad s, 211),
3.81 (m 3H), 3.99 (t, 111) 421(s 2H) , 461(s 2H) 4.66 (m 1H) 6. 88
(t, 1H), 7.12 (m .1H: |—% 7.47 t%'&111) I\/S(ES) m z 443
(MrH) . 25 2 stiged, icp colqd| rmxtnrq Koo ﬁ%@ﬁg@om @ viogsreactiongygeetone (140

Lk: HVOH. {51 ENCRAKd ENH2a2d 194160 .A783h 1S Wl tpfatbd ((rlap%segduﬁng’ 208TRlih vk al. O
N HCL (3.65 nmL).in 95% Et OH (15 156 n m.) vvastreated 5%

pal | adi um ofolkkiopaf heneupyvacerd sblaride @ ﬁ%%’em@a “h?c%Pﬁ“F A3 ), kept in
pressure of tﬁé]' idepathGbr 2(1‘1 ani-ﬁxlmeﬂl wﬁﬂdEﬁO&@a‘I‘hl aAQubbidhyeP v@srgxlrﬁﬂgi w1th

catal yst (100 ng) were added and hydrogenation was continued for

at an : ni tld éﬂt%eessiﬁl@ @rntaoecbgrganmeolp@aetwamwamedcmﬁbedl@%wa@cdned %mis

(o gt ve 1 1§ mcelidlgfORRTHbb P AUy WiTe 1 oRidy zsofggf@ HEGR0R etk (I "’g‘@p

3.19 (m2QR1Epye 3.648¢ Qbﬁ@astNMZIHX%O BIED QIB 28 gbpoadss, 341 f001(my, 4H), 14
3 4.

"ag (a0 O B Aot ah e i S 4537 4y 4605, bDTa(EY ¢ 1D 6.0

1641 cm 1 NMS(ES)9. 2z, 3H3, T.M2 Kin) 1HANZI35 (sa51dY T.46 (A GHR2T 6 N4 G4z (L H R dRA2;

H5.70; O 902 0N 1A a7 QN Gimfas B dfia Hr &, 92 7,0 HrOPiedhiadkt: 28.

found 443.1842.

25

0

0 =Y
SO,Cl EN i
n 2 3
B20CH,~C—N N-Q_NJLO - 280 . Bz0CH,-C—N —é >— _____
s V= Lo CH,C1, '

F OH
60 NO,

30

A stirred, ice cold mixture of 60 (2.64 g, 6.00 mmol) and triethylamine (1.14 mL,

8.16 mmol) in CH,Cl, (200 mL), under nitrogen, was treated with 3-

nitrobenzenesulfonyl chloride (1.78 g, 8.04 mmol), warmed to ambient temperature
35 and kept for 5 h 20 min. Additional 3-nitrobenzenesulfonyl chiroide (180 mg) and

triethylamine (0.20 mL) were added and the mixture was kept at ambient
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5 6. S 001100 HOCH2- G- N
NN10. HCl HOCH2- C-N NNAO || rncH3-c-sEt \/KOH, NaF\..

FL- t HNWR&MBIs46CH3 30 10 A stirred mixture of ethyl d|th?ﬁ@%€@9?8380 m.,
1.56 mml ), sodiumfluoride (72 ng, 1.7 mmol), 29 (500 ny, 1.29 nmol) and

~ OP) (70 %,ggsmﬁ; fb&tfsoﬂecmut\é@%nm et 0l \uinahnm&alwmwmr 4edrdilute NgCl,
mo

L t K t f 35
mn. dil umawﬁfaé‘égﬂézgsdsoﬁaéég‘wwfsméwogaa? of Biq tRIRR & Uifea'edd whal

f; wﬁgﬂﬁ 0%@%@@9%@% gmé)?,f%fg%faphylnmwfemwsmiw aCly) i02 gmoaw th

thso s S aicuse (ado, 1) 275 bgousts, 1D, 36 e L= 5 (e S50 o, & °

cocmz1 %7 é% w)z 45%83]6 g;% 44@ ) (o %ﬁ§ 4@1 (52"2)H) 3 @l(nﬁ mH)],BlSS (t3J8=29(1m

7. 45 (d, dH201H)H)7 07 (R 11K R o3k (18, 6HH)7 836 F’Aes Qrﬁz'& éi”é'l %?NE‘ |1k8eﬁg§t ' 411

(M+H+, 100).,. 410 3292 1733, 1653 cmt. Anal .

cal cd for @)Bfi%&ﬂdbﬁg%%&%) 27%3,"2@%% N, 13.65. Found: C, 52.76; H,

5.58; N, 13.64. 25 EXAMPLE

26: (S)-Nt[ 3-[ 3- Fl uor o-4- (4-thionor phol i nyl) phenyl] - 2- oxo- 5-

oxazol i di rl | met hyl | t hi o- acet amide (32). 3132 An ice cold, stirred mixture

of 31 §9.38 g, O. 0012 nol) andotriethylamne (0.38 mo 0. 0027 m)l)‘% in THF
6.

(12 nl), under ni ty ogen theat ed wi LB hyl sgdicty CQ@ 16 nt,
0. 0014 nol) QFRthWeﬁ'\_é‘{)@%ent t enper at ur e folrl| 245 hoaHd
concentrated in vacuo. AfFsoluti opés t he residue in CH2Cl12 was vvashea‘ With

WO 98/ 54161PCT/ US98/ 0988% sat urated NaHCO3, water and brinef'dried (MySH4)
and concentrated. Crystallization of the residue from Et OAc- hexane gave

0.355 g of ABS%}‘gg& ﬁ% 1586 G, 5MA(ERNolIZa Mkt ritdffaretod@2il¢ KANenD); lspmqnanph)

f’io64H)?ig“%(mmamammncéi%@i@ﬁ@%q%ygr%%% iy o B il 0,00

(m 1H), I70 61( f; 6%‘%&2 : asnmmm?lyaﬂoxﬁ@h (ML>,8w@ﬁn¢¢3aoaa4§°
217bi: "I s, oot w05 s S Wkt 2951, e 604815 ©

L T e e o s
was washed with dilute NaCl, dried (Na2804 concentrate hromatography
20 of the residue on silica gel with 5% MeOH-0.5% NH4OH—CHCI3 gave 2.44 g of 61:
14 NMR (300 MHz, CDCly) d 1.50 (broad s), 3.04 (m, 6H), 3.65 (broad s, 2H), 3.81
(m, 3H), 3.99 (t, 1H), 4.21 (s, 2H), 4.61 (s, 2H), 4.66 (m, 1H), 6.88 (t, 1H), 7.12 (m,
1H); 7.33 (m, 5H), 7.47 (d,d, 1H); MS(ES) m/z 443 (M+H™).

25 5.
,5%Pd/C A
TN A e S P . HocH—C—N N N0 | HCI
BzOCH,-C—N N“o L E10H s Y= e
AR g F NH
HCI 2
F NH,

30 A solution of 61 (1.45 g, 3.3 mmol) and 1.0 N HCI (3.65 mL) in 95% EtOH (150 mL)
was treated with 5% palladium-on-carbon catalyst (500 mg) and hydrogenated at an
initial pressure of 54 psi for 20 h 15 min. Additional 1.0 N HCI (0.5 mL) and
catalyst (100 mg) were added and hydrogenation was continued for 20 h 30 min at
an initial pressure of 60 psi. The reaction was compete by TLC; it was neutralized

35 with concentrated NH 4OH, filtered and concentrated in vacuo to give 1.18 g of 29:
1H NMR (300 MHz, (CD3),SO] d 2.94 (broad s, 4H), 3.19 (m, 2H), 3.48 (broad s, 2H),
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S NO 0=S NO \ [ HVeOH H20\ [ H 150HCH 6263 An ice col d,
stirred of sodi um net aperi odate (1.08 g, 5.05 nmol (12
m.), under %ﬁ%&égen, was treated mnth 6216 (1 g, 4.8 nnn%?ﬁgﬁﬁwﬁégh (17

L d k 6 C 18 h h it h
20 1 onal 2 Esandih AR bR (BudED: ¢ G4TmyPHk A Groatss bt b Gy TED,'H b7

extract ed thﬂﬂé’:d&hﬁ{www AV, H.04£ thrb mm andlys 90 taoabedodm gi ve
14gof63 1HN|\/Ri CD3) 250

(m 2H) ( 211), 3.16
(m 2H), 3.3988( H553H)6413nsN?ZM§<E§m/2345ﬁ7<MﬂH§> Appl. %1@3f°(t016r§-z)201wz‘s@4(m
1H), 5.18 (ct: 4914122L)H 5.785c( .12, 14492 Folhd11d)4s. i\ﬁ(ﬁ% 881 €1,33P0d; ¢ Hid. 28 351
(M+Na+) . Anice cold, stirred mxture of 63 (1.27 g, 3.87 mml) and
trlethyI%m ne (0.732 nL, 5.25 mmol) in CH2Cl12 (130 m_) under nitrogen, was
treated with mitrobenzenesul fonyl chloride (1.15 g, 5.19 mmol) and kept at
anbi ent tenperature 35 for about 24 h. It was diluted with CH2Cl12, washed
with water and brine, dried (Na2SO4) andsconcentrated to give 78 V\/m ch was
used in the next Reaeti g | fihout V\Oc&SkEs&:lGlPCT/ U§98/—&9 putification.
3. 0=S N oi|“%“6°¥'f\._/.%:>q 8 NMMOHEHREN  FO N M/ WS

1]
F NH, F NH-C-CH,
29 30

10
A stirred mixture of ethyl dithioacetate (180 mL, 1.56 mmol), sodium fluoride (72
mg, 1.7 mmol), 29 (500 mg, 1.29 mmol) and EtOH (70 mL) under nitrogen, was
treated with 0.97M KOH (1.46 mL, 1.42 mmol) and the resulting solution was kept
at ambient temperature for 3 h 35 min, diluted with CHCl;, washed with water and

15 dilute NaCl, dried (Na5SO,) and concentrated. Chromatography of the residue on
silica gel with 5% MeOH-0.5% NH,OH-CHCl; and crystallization of the resulting
product from absolute EtOH gave 0.238 mg (44.9%) 30: mp 163-165 °C; 1§ NMR
(300 MHz, CDCl3) d 2.60 (s, 3H), 3.06 (m, 4H), 3.45 (m, 2H), 3.61 (m, 1H), 3.82 (m,
3H), 4.07 (m, 2H), 4.25 (m, 3H), 4.97 (m, 1H), 6.91 (t, 1H), 7.07 (m, 1H), 7.45 (d,d,

20 1H), 7.91 (broad s, 1H); MS(FAB) m/z (relative intensity) 411 (M+H*, 100), 410 (M*,
66.5), 266 (3.1); IR 3292, 1733, 1653 em™l. Anal. caled for C,gH93FN,O,S: C, 52.67;
H, 5.65; N, 13.65. Found: C, 52.76; H, 5.58; N, 13.64.

25 EXAMPLE 26:; (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-o0xo0-5-
oxazolidinyllmethyllthio-acetamide (32).

S

1]
Y CH,—C~SEt —\
S N NJLO 2 S N NJLO s
30 —v \_&H Et;N / \_&H "

31

An ice cold, stirred mixture of 31 (0.38 g, 0.0012 mol) and triethylamine (0.38 mL,
0.0027 mol) in THF (12 mL), under nitrogen, was treated with ethyl dithioacetate
35 (0.16 mL, 0.0014 mol) and then kept at ambient temperature for 24.5 h and

concentrated in vacuo. A solution of the residue in CH2012 was washed with
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(CH3)2CHOH O .---. 0.s NNAO\ _...J" _...... 11 NH2 57833 A stirred m xture
of the product (78) fromthe previous reaction, acetonitré&.ﬁué%%g ) and
i sopr opu@@B/54160 i) was treated with concentrated anmoni um hydroxi de (70 10
m., 29.9% NH3) and kept at 40 C for 2 h, at anbient tenperature for 18 h
and at 4Q0;¢49ated NAHEOD), watemand boinee dtied tMESQy) abdronsentsateddi | ut ed with

water and extracted with CHC12. T Xtr i e8¢ and
bri ne, _ dErERlRgYon 0! he "EEHEE HoPLEaa A S Rans Frt 8300 o il oS o
silica gep. Mg(nsg%wﬁ@ﬂms),we(mm*)gIBf(DmFTwseé%)wﬁzz 135% YI¥figm , 350
MeNa+) ; ;1H NVR 15 [ 300 MAz 2 0 .43. 16
Em 2H§, 13" BONME 09 Mz, @Q@g?ﬁé‘ﬂ%?ﬂ? 3%%(%{%*,161’1@1&??’“4%1({’”%18 g@wf)l 4.58
E gn 1%1) Bﬁéi;_%g((lm, ﬁﬂ.%)l,zﬂ(&%ulﬁm‘;,gglqﬁl, 1H), B3@6 83, Arléﬂ.:aaéurogdsepéh@i 6Rlof 33

.7 g, 0.011 no and triet am n . np |31 THe.(3§20 L
was cgol édi, 1Hh (bread st m)-u%@é}- %ﬁl"tdgg’ézimgh%gﬁég,szdrédp%s%iéq%rudr_"??\’éQZ m n?
with a sqluti op afs.ephy) ofi thisopc et afiead 1. 47 nL, 0.0128 nol) in THE (2 nl)
and kept “at”‘anbi ent ténperature for 22 h. The resulting sol ution was

concentrated and the residue crystallized fromacetonitrile.to give 3.61 g
of 34: ~ 5 1100 YR 4.84) o-4t @i dnbrphAir) phenBH2-0R085 (m
2H) | 3.3@5’%@%@75‘@), 3.@%[&%%1%50 oM 205, 3: 28 i dagdt) . 389
(br oath s,oxddplidngPn{ethyllthjo-agetamide, thipmorrheling %,e ho (m 1H),
10.33 (s, 1H); IR (DRIFT) 3186, 3102, 1741 cnt 1; MS(ES) mfz 386 (M+H+),
408 (M+Na+). Anal. calcd for C16H20FN303S200.5 H20: C, 48.71; H, 5.37; N,
10. 65; S,1.16.26; 1120, 2.38. Found: C, 48.75; H, 5.17; N, 10.72; S, 16.07;
H20, 1.72. 35 EXAMPLE

28: (S) - N-1[ 3-[ 3- Fl uor o- 4- (47 t hi onor phekjony! ) phenyHx 2-

98/ 54161 PCT/ US9#/ 0] R iSIi nyq_nat-hﬁlj—&hlwace rt ~“Phj,onor phol i ne
-di oxi de (36)-/ 1.)=" \_{~ MeOH / =
S, S (1:I|SOX| de (36)-/ 1F. \_J\_OH e 2 £ OH

62 63

An ice cold, stirred mixture of sodium metaperiodate (1.08 g, 5.05 mmol) and water
(12 mL), under nitrogen, was treated with 621 (1.5 g, 4.8 mmol) and MeOH (17 mL)
and kept at 6 °C for 18 h and at 4 °C for 3 h. It was then treated with additional

20 sodium metaperiodate (0.1 g), kept at 4°C for 3 h and extracted with CHCly. The
extract was dried (MgSO,) and conentrated to give 1.4 g of 63: l1H NMR {300 MHz,
(CD3)S0] d 2.84 (m, 2H), 3.01 (m, 2H), 3.16 (m, 2H), 3.50 (m, 3H), 3.65 (m, 1H),
3.77 (d,d, 1H), 4.03 (t, 1H), 4.66 (m, 1H), 5.18 (¢, 1H), 7.16 (m, 2H), 7.52 (m, 1H);
MS(ES) m/z 329 (M+H"), 351 (M+Na™).

25
NO,

2. o @—sozm ﬁ
_Y X =+ o=f W N0
0=S N N H ELN N/ \_&H

= 3
F \’JxOH CH.C, F ONos
30 63 78

An ice cold, stirred mixture of 63 (1.27 g, 3.87 mmol) and triethylamine (0.732 mL,

5.25 mmol) in CH,Cl, (130 mL), under nitrogen, was treated with m-

nitrobenzenesulfonyl chloride (1.15 g, 5.19 mmol) and kept at ambient temperature
35 for about 24 h. It was diluted with CH,Clo, washed with water and brine, dried

(NaySO,) and concentrated to give 78 which was used in the next reaction without
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64 62 A stirred mxture of 6216 (0.399 g, 0.00128 nol) in 25% wat er/ acet one
(12 m.), 10 under nitrogen was treated wth N nethyl mrph?'drﬂ?s%/%zﬂi“ de
(0.45 gworscas84 nol) and 0.1 nL of a 2.5 wt% solution of osmumtetroxide
in tert-butanol. It was kept at anbient tenperature for 18 h, mxed with
sat ur at egyMakR9sh.(50 nL) and extracted wi th CH2Cl2. The extract was washed
with saturated NaHS03 and brine, dried (Na2SO»4) and concentratq;i. The

resi due was mxed Wi th 3.5% MeOH CH2CLgapfd 15 filt ered; |d was
di ssol veq i nylg™% ® and com;e-n-t-r-a%—ed»toog:ale 0: grzg_ The
filtrate wascnamat aphed-6h silicachefNwith 3.5% Kk |ve

0.1 of additional 64 MS(ES) Mos345 CHweBHOH 367 (M+Na+); 1H NMR |
(CD3)2S0] d 3.26 (m 4H), 3.44 (m 4H), 3.60 (m 2H), 3.80 (44, d, 1H), 4 05
(t, 1H), 4.69 (m 1H), .22 (m 2H), 7.54 (d, 1H. 20 256435 A stirred
m xture of 64 (0.39 g, 0.00113 nol) and triethylamne (0.214 n_, 0.00154
mol ) in CH2C12 (37 L) was cool ed, under nitrogen, in an ice bath and
treated, 30 portionwise during 5 min, with 3-ni.troben enesueltfx;l)@l%e @Blrgu de
(0.335 gA @uﬂ@mammm ofTthe priostuelr @8)Ezon the PreViOHLr IS H OB R e P s O,

at ambi ent ' eaRSLaN @ofRE) JAsliréHidd AR ehideateed Amiacniom RydtdxidedD

sol ution (5‘filt5 |n2propanol (25 n.) .and acetomtnle%?1

underimi tmbgame%v\biﬂst)raedtlea@t\mttq@ "$hiprNHB o pDgieRt tempsT e o7 L% sy éq‘or
h and kept | Bt 50 imMeELR2d ok eniteanad to
remove tH& gggb g OIlvéng%%ﬁrtﬁat%&)tS\nﬁfgo wat er and extradt d w%(p—lZClz
The extr agtraveal wathh€H @4 hThakstragisdwerd weshast ek VRESEH ﬁﬁae»

98/ 54161P 8/ 09889 con ShiheRRgeaphylieh geheithesbdue on
S LPa0e R zﬁfm%i%ie%?ﬂ@
?IchIP,)C gsglMdoH 6391 (]! rg&&d 0s58 2Idf 332 . MS(EH) mZH)328312V12t1F?’( | 35@%‘1@3%@%@%

ﬁ/B(SéS§5 mfng@ZMH@ Egt}iél_% Mﬁﬁ‘i H()nb 011](%02%\) 33814 (;Héd I csezgg%géghsé ]pse_%lil on

of 35 (0.28 M)%ﬁﬁ(mm) Imon(trnlﬁ)uMsSdin atfzm(m(m 24), 750 (D) and THF
(10 n) was treated with et hyl dithioacetate (0.11 nl, about 6 drops) and
kept in the ice bath for 20 mn and then at anbi ent terrperature; t he

reaction yas followed by TLC. After 20 h there was still iuspensi on and
only partial reaction; additional E;[I—f'_(% nL) and et hyl ditjji oacetate (3
drops) were 1! e thJEB an a 8 b—@@m was std | |

mcomiloete OF €_3gus QE% wWas treategNwith CH2CY2/(1 \—a-hg_ epCt c}‘Hor 72

h. At This tine al fRost co sol ution and an al mo§t corrgl et € conversion
to product had been ohfai ned. An additional drop of ethyl 3Hithioacetate was
added and the m xture was kept at anbient tenperature for 5 d and
concentrated in vacuo. The residue was m xed 20 with Et0Ac, washed with
saturated NaHCO3, water and brine, dried (MJSO) and concentr at ed.

Crystalli atl on,of the r Ofo Bt A trganelatnin@93d ofl,, :96)25rnpol)
107.108 CA SHTRARY f‘f% ‘mmygjm)gggo?ﬁdﬁgﬁﬂ (53 i

(m 415 3n 713{](‘ d120 nﬂ.lél)waSBC(@Béd( i apHype bgt}g_zxr(d(er nﬁqfl_%erh ﬁ%atﬁ%nh%b%sﬁ 18 (m

2H), 7.50 , b BBA(L., BORR mbN43 BHFIP
IVE%ES) m £ ?E%T’P\/Wl@ﬁgw BeH of et ddfu(l;rlg a%:élfgﬁzoolﬂ\lsmsz C.. 47.87 H,

5.02; N, IRLy¥4nd kepndt afabieht. thpel-ﬂtu'ise for 23h. 1Bhepesultypgplgtion was
ot i o IR bt o e 95y o m
176-177 °C ; 'H NMR (300 MHz (CDS)ZSO] an b Co5Eh a8 %k, B, s (m,
30 2H), 3.18 (m, 3H), 3.50 (m, 2H), 3.78 (d,d, 1H), 3.89 (broad s, 2H), 4.12 (t, 1H), 4.92
(m, 1H), 7.18 (m, 2H), 7.49 (m, 1H), 10.33 (s, 1H); IR (DRIFT) 3186, 3102, 1741 cm’
1. MS(ES) m/z 386 (M+H"), 408 (M+Na™). Anal. caled for C;gHgoFN30359°0.5
H,0: C, 48.71; H, 5.37; N, 10.65; S, 16.26; HZO, 2.38. Found: C, 48.75; H, 5.17; N,
10.72; S, 16.07; HyO, 1.72.
35
EXAMPLE 28: (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholiny1)phényl]-2-oxo-5-
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1. 356566 WD 98/ 54161PCT/ US98/ 09889 A stirred m xture of 6517'18 (1.8
g, 0.00396 nol), pyridine (30 nL) and absolute EtOH (3 nL), under nitrogen,
was treawexbsmididlr hydr oxyl am ne hydrochl oride (1.44 g, 0.02B¢THS598/0988ar ned
to the reflux tenperature during 2 h, refluxed for 3.5 h, kept at anbient

t enper at uBQa%&rldl\]Ié'lﬂn@@ﬂyﬂthjroezfaéét&r{ﬁre, 4hfbmbi-pwaﬁnecs1®at6ﬂueckssm vacuo 5

and the resi mxed wth water, adjusted to pH 11 with saturated

NaHCO3 and extracted with Et20. The extracts were washed with brine, dried
(Na2sO™4) rilnd concentrat ed. Chromat ography of the residue on silica gel with
5% MeOH- 0:35% NH4AOH CHC13 gave 0.75 g of recovered 65 and 0.72 g of 66: 1H

NVR [ 300 Mz, (CD3)2801 dol. 40 (s, 9H), 1.72 (broad s, 2H), %(m 2H) ,

2.97 4 10J4H), 3.80 (@@ 1 0Q/T1 1H)
7272 H) 'Es@zkm,(l\mw( -y 02%/85‘@‘ Do

OH20CCCl
BocNNo ..... bR / &@6 Anlce cald, stirMe®Hm xture
of 66 (0.75 g, O. 0018 nol ) and trlethy am ne (0.315 nL, 0.06225 nol) in THF
(12 mL), under nitrogerf2 was treated, dropwi se with benzyl 20 chl oroformate
(0.29 m, 0.0020 nol), kept in the ice bath for 15 mn and at anbi ent

tenperature for 2 h and corig ac d with
CH2Cl2 and SAEREdEEwee of &é@z\é ?‘2 mn Erg1’o|" B’ra?eﬁg“gt \rﬁ? cljgmg)zsm)
and coppce ][Mlalt Bftrogehl Was ‘Eﬁadéth\MxSlexﬂdrlmfﬂshcﬂixﬁO Naoxddé (0.48ze6.00884invad)
0.939 g of 67 116-118 C 111 NI\/R 300 1 ( 9 08
(m 4H), andd. t mL of a@.ﬁ wtg'o ut1 mium r()ﬁ;‘qjcﬁ)%rt%%gnc?l l%fﬁ)s'_ﬁéj)t%é
(m 1H, S ex(tsten%wrat\ﬁ*e%gr 181, Hﬂkeg ~Ath 6&turdtdd, NAH3ID (S0 IEH) and/BgESited] z
547 (MrH+), 569 Na+) . 6768 Conpoyind 67 ‘@-9%@ ?E’OM?d L) was
added wi t hwigh iCerGA. Tﬁk?r%’itb%ﬁﬁn“éaé weshedgvEhastyrat &uaPF’ i5di ce
cold tri fiNareacrhag c&%e@lu(a%eaftbrhewﬁdﬁewst infgedselthts. 5% MI&SHKEHTZCilé’Iaﬁdle
ice bath for21 & a hen concentrated under ?—I sé rea of nitr get-
15 ﬁltered the sohd was dissolved in 15% MeOH-C l; an concentrate o give 0.29

g of 64. The filtrate was chromatographed on silica gel with 3.5% MeOH-CH,Cl, to

give 0.1 of additional 64: MS(ES) m/z 345 (M+H"), 367 (M+Na*); 'H NMR [300

MHz, (CD3)oS0] d 3.26 (m, 4H), 3.44 (m, 4H), 3.60 (m, 2H), 3.80 (d,d, 1H), 4.05 (t,

1H), 4.69 (m, 1H), 7.22 (m, 2H), 7.54 (d, 1H).

20

: 35
25 _ 64

A stirred mixture of 64 (0.39 g, 0.00113 mol) and triethylamine (0.214 mL, 0.00154
mol) in CH,Cl, (37 mL) was cooled, under nitrogen, in an ice bath and treated,

30 portionwise during 5 min, with 3-nitrobenzenesulfonyl chloride (0.335 g, 0.00151
mol). The mixture was kept in the ice bath for 20 min and at ambient temperature
for 18 h and concentrated in vacuo. A stirred solution of the residue in 2-propanol
(25 mL) and acetonitrile (25 mL), under nitrogen, was treated with 30% NH,OH (25
mL), warmed at 50-55 °C for 6 h and kept at ambient temperature for 48 h. It was

35 concentrated to remove the organic solvents, diluted with water and extracted with

CH,Cly. The extract was washed with water and brine, dried (MgSO,) and
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WO 98/ 54161PCT/ US98/ 09889 The residue was m xed with ice and saturated
NaHCO3 and extracted with CH2Cl2; the extract was washed_w %l%gwsgg_ and
bri ne, wid p&E#16Na2SO4) and concentrated to give 0.63 g of Pﬁ? act. The

conbi ned aqueous | ayer was reextracted with Et0OAc; the extracts were washed

Wi th watghcateatldl Maskl chlh{tdaRpB§)of ahel reddenvn siliwk g vEtlyi6FeMe@it i onal
product. The conbi ned product_ano ed i Ssgised in

t he next0-4‘@éﬂﬂi4@ﬁl'ﬁﬂ%tﬁavf’l9r%%6t°¥Bgri # @mggo@ﬁz%w?%gl co sdgJ stirred
m xture 5%3@8& §2q{)§§drg (R, PR} B24ah) 4H3B.43 ahegmxam_emd,(dls_m, 4911kt:)1Ehd - h
acet one ,_under nitrogen was tr 0 i m With a
sol uti ord.87 (edE)) DA dEe ), h”lchlni"d’é'&)(; 3@%"};‘7{)8%?@“‘%)) g'tl%néggg!tao)rie (5
m.), kept at anbient tenperature for 6 h, diluted with Et 0Ac and washed

W th ter and brine. The extract was dried (MJSO) and concentrated in
vacuo ta3.give 0.72 g of 69: MS(ES) z 395 (MrH+), 617 (MgNa+); 1H NWR (300

Miz, CDC13) d 3.12 4H), 3.&9-CasetdH), 3. 7,4—\(mm I—DN,,lL3. 96 (t, 1H),
4.22 (s, 2d)=s'4.6 NZMp, | 4. 75— bread—s> 11§3S5. oéé* Y.H5.82 (m 1H),
7.08 (d, 2%,8\7-.’33_ 5, 6847 A ni xt ure ofe’69 (%ﬁt&zHNg,—Bocgaolz

nmol ), MeOH and 5% pakd adi umNSh- carbon catalyst 30 (0.4 ¥ was hydrogenat ed
at an initial pressure of 45 psi for 4 h. By TLC (8% MeOH- O. 00%% CHC13)
t he gbarAigtgredties talll suapersiem of 351288 gaAPBS5t menobt %ﬁ&lé‘t‘frﬁr"réé.‘i 1
Hydrochloric acid (1.34 S ded .an iR Eate Q0 HHED at an
initial B’rlesls%anﬁ‘PhﬂPdngq lﬂl’ Was@e#ﬁ@*ﬁﬁfgﬂﬂﬁtgl more pol ar product

r emai nedgbites Gadpah WaH RepS i ene el f6i 20 mani oy thed athembient tenBeRAiETes

d i 40 g.of 37: . 1H
NNR. [ 3008 geactomayiationed tTE. Ay 2n Shfreids it dfuppdfidoh Sty 2

R e s s e i e
HO 35 1eddedst i‘\ﬂteéens%@%'@ﬂ%%‘g bftﬁgfe*(%w?swg% Stﬁﬁ “é°°§’<(ﬁﬁ€e?g}ﬁ§8 ‘gﬁg"?ﬁn(o. 31
(6, 13" T e L e B e e T chthe
Seacti on smimcﬂﬂdom@?lb)ys'fm@ll%& WW?@AW@%%’%“ %%"t‘?ddn%fl et hyl

ct hyl * eHkSoref é‘?‘é‘p?@%&‘?ﬁ?&?’%?@iﬁ?ﬁf&?fgf e moTe add Lionalg

triet hyl ambieny Gneperhjungdfor Agtand cqprenfiated i VAR coNtEM T4t 84 P?\ig[Sacuo and

o '3 . A iy bfife ctied (MgHOW) ahd
the Ig5 fﬁgh\eﬁggqg't?&g\géﬁ m&g%}tgﬁumd%@éﬂc%?damlm fine editied (NMgBOW)

concent r abackntidtedr Mawimiiﬁrégﬁpm@éﬁg@ﬂg h@#@?ﬁ:@é& g%\[e( @&9%&@&?
g’ngS;Z e 339 1B P26 MR 1360 BAMS! @D,HZ50h & 2o MeBH)! B.2giGte 4811 823¢mof
| 4HD), 3.78 (d,d, 1H), 3.88 (m, 2ED, 4.12 (¢, 1H), 4.92 (m, 1H), 7.18 (m, 2H), 7.50 (m,
1H), 10.37 (broad s, 1H); IR (mull) 3300, 3267, 1743 cm™’; MS(ES) m/z 424
25 (M+Na*). Anal. caled for C16H20FN3O4SZ: C, 47.87; H, 5.02; N, 10.47. Found: C,

47.84; H, 5.23; N, 10.28.

EXAMPLE 29: (S)-N-[[3-[3,5-Diﬂuoro-4-[4-(hydroxyacetyl)-1-
piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide (38).

30

/U\ NHZOH - HCI //\ ),L

Boc—N N N™ O _— Boc—N N N° O H
N A o H Py / E1OH )=
F \—K—NHAC y F \_LNH

35 65 66
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20 111 C (dec); MB(ES) mz 429 (MrH+), 451 (M+Na+); HRVS (FAB) cal cd for
Cl8H23F2N404S ( M+H+) 429. 1408, found 429.1415; IR (DRI FT) 1760, 1652, 1639
cmd; ta2wbD gsiams) . EXAMPLE 30: (S)- N-R3444111, 2, 4] Tri az01y 1RGHES3E109889. 0x 0- 5-
25 oxazolidinyl |l methyl|thiourea (44). 26 A solution of 26 (0.190 g,

0. 685 mwsthﬂ}eéiﬂa%el(og%sﬂ}s ‘(\ﬁg gaml. _96dﬁa?,vgﬁ%iduﬁngm0%ﬂd ﬂ%soﬁmgr
mtrogen, to an 1 ce co , _Stll’l’e sol ution, -thi.ocar n | 5

2( 1H) - pyr E4ORe(3 m1dosnder mtrogen.ifas }reiaﬁedcwfgﬂzyctff’xﬂﬁi’%‘nerg‘éfgfﬁ“ﬂ‘lﬂd& @a4s4 kept
inthe ic ' AT BiHer4 P Ahaing! Bhi Asflukel, forl BJ5Ul,gicbpsi t h
Cli12C12, %gi‘)%z/\%%g%%/%gai%é%P%Tn%ﬁg%B/ 0988 \l;vashed Wi Fh wat er aendob I ne, éljﬁ ed
(MySO4)  ant aounedrtempesatureferobhhrpdaphiefbix ford hedt Was coRCniTated I{ERCRA t h
10- 15%,CH3 ; - i ed with thraed NhH@G, on
Wt hout™ 1 GPRHEP et inf WES Rixkd el el MUERCNE0 prERS wift (U o
107944 A siirexechctddoeitbdigOsoThe katraots were(washpdgvith byinenssied (Neo$0a) p2d

m.) was treated w th.excess an i : 4N ' »h for
90 min. Itco\}ﬁé‘gﬁ%%cﬁi g&ﬁ% ?t;o e%gwﬂégth%a&g@{e%aﬁ% %p g?] ?Ff%éﬂhns%gq 30513?'5% of
about 5 ningogi.Gchaa3 gavd 0.75% othiecbverad 650410178 0£/66:i ' Hr NMBBWMHmshed

with cold | . 44: .np G ,

(CD3) 250] Gbg) ]?4#39&?’,1&3)398% forogdys; 2%%’3%‘%%3?"035’]’?'@?%'{’%%2% b(rmo’ad+ s,
2H), 7160 45, 380)(d,d] 11D, 4100 (BHH), 2.5B (thf 1HLILRT (&. 28); (6S(E)m /8437 WrHIH) ;
MS(ES) mz 337 (MtH+), 359 (MtNa+). Anal. calcd for C131113FN602S: C,

46. 42; H, 4B5dd1+Na")24 99. Found: C, 46.22; H, 3.98; N, 24.55. 20 EXAVPLE
31: (S)- N E[ 343- Fl uor o- 4- 14- (hydr oxyacetyl) - 1-

pi per azi ny2I 1phenyl ] - 2- oxo- 5- 0xazOl i di nyl ] -net hyl i t hi ourea (45). 1.

F 0
/N
15 — 0 PhCH,0COCI NN o
...... t3 F
F \_&NHz . NHCbz

66
An ice cold, stirred mixture of 66 (0.75 g, 0.0018 mol) and triethylamine (0.315 mL,

0.00225 mol) in THF (12 mL), under nitrogen, was treated, dropwise with benzyl

20 chloroformate (0.29 mL, 0.0020 mol), kept in the ice bath for 15 min and at ambient
temperature for 2 h and concentrated in vacuo. The residue was mixed with CH,Cl,
and washed with saturated NaHCO4, water and brine, dried (Na;SO,4) and
concentrated. This residue was mixed with Ety0 and filtered to give 0.939 g of 67:
mp 116-118 °C; *H NMR (300 MHz, CDCl,) d 1.48 (s, 9H), 3.08 (m, 4H), 8.53 (m,

25 4H), 3.60 (m, 2H), 3.73 (m, 1H), 3.96 (t, 1H), 4.76 (m, 1H), 5.10 (s, 2H), 5.21 (m,
1H),7.07 (d, 2H), 7.31 (s, 5H); MS(ES) m/z 547 (M+H"), 569 (M+Na™).

_ o
30 /\ /lL 1. TFA f—\N N)LO
Boc—N N N“~O ————> HN H
—/ \__&H 2. NaHCO, ~—/ L&
NHCbz NHCbz

Compound 67 (0.805 g, 0.00147 mol) was added with stirring, portionwise during 5
35 min, under nitrogen, to ice cold trifluoroacetic acid (9 mL). The resulting solution

was kept in the ice bath for 1 h and then concentrated under a stream of nitrogen.
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29 30 An ice cold, stirred solution of 1,10-thiocarbonyl-2(1H)-dipyridOne
(0.123 gw09§@ﬂ6mml) in CHC12 (5 n), under nitrogen, was_treated with a
suspension of 29 (0.17 g, 0.4 rrm)l) in CH2C12 (20 nl) and t%%ﬁ”ﬁ?fqu’ﬁﬁ’ 10

mn wth Leth in CH2C12 (10
m). It wgrs@mm‘%nnwtg% “]i’.;‘?:‘g hc fadﬁ %“mtﬁdr&%flg%u e’ftémfed atith @égﬂl 2 h
and at < Oheextract gas. washedasith ImteBEndIHriﬁeedriéﬂt(Nagﬁ@)gignd%ég%ﬁérﬂe&Qo

wat er andéy; G%Bpﬁﬁ d(Jl\/p % ncentrated. Th si du ed
wi t hout fut;; t icat ﬁmf‘ 3‘ Aqueo "%’F SYassreeriracksgisy b FBPAC;
reaction egamalcts wémB@aSH:mi withSw pieék i alideiski Ry, drias

silica gel )| @d& % cet o;ﬂltrl | e- CH2C12 had: 1H¢N%@IRS’@%%QH%B@3

1. 60 (brodd 539913°8%' p g combined prguctzamgupied WH) 68 3. & BY whith ‘m
4.16 (t, Xidpd 114tRé.n(3§t; re’ﬂdilon%lﬁ?o&trﬂlrt%’puﬁxfpcgtgh 1H) 7.13 (d,d, 1H),

7.47 (d,d, 1H; MS m'z 395 (MrH+); 417 l) 80 Excess anhydrous
ammoni a was bubbled into a stirred, ice cold solutlon of 80 (crude product
fromthe grevious reaction) in THF (25 nlL) and the m xture was kept in the
15 ice bath for 90 m n and concentrated under a stream of nitrogen. The
resi due was chromat ogr gphed on silica gel with 5% NeOH 0. 4% NHAbO-I- CHC13 and

t he priduct o]y Wized fromcagetgoctrile to gl ve—0. g of 45 np
209-210 C ff W@i Mz, (CD3) a0 294 B? 6‘aa° §‘Jﬁ@z"47° (broad s,

2H), 3.60 (broadFs, 2H),\-3wig (br(@@aﬁcg,HgH) 4.07 (t, 1HF wHolz = 5.5
Hz, 2H), 4.63 (t, J¥s= 5.5 Hz, 30 4281 (broad s, 1H),GZ.05(t, 1H) ,
7.16 (d,d, 1H), 7.15 (broad s, 2H) 7.49 (d,d, 1H), 7.91 (t, 1H: IR (mull)
3443, 3403, 3321, 3202, 3081, 1753, 1655, 1648 cm1; HRVE (FAB) calcd for

CL7H23FN5 1454 4 7. Anal. calcd for Cl7H22FN504S:

C, 49.63: Qﬁﬁcé W‘gg) ﬁf]’%f m%(o éggzlé'%@é” mpol}; sapuraged NaFHe0, P55 EXAVPLE

A "gﬁf“d‘ "h“"‘w@‘“’e“”)“‘ﬁ*“ nibeey ”%%%%%2?88&%: Tising 18 priny i

oxazol | ai urea n ice

cold, sti ?%eéﬂggﬁ élftqeté‘n f‘-‘/"feiﬁ ‘?@ﬁrb%%?%%%mld. 0.9014 popyin; atetrne(©.10DB lgz,ptO 41

ol ) i N G-2gbRnt Semippratase fd’r&ahedﬂmetdhwﬁhmﬁgﬁh@ Qvagfxe€ zvxF}p%vL.Qe t%
re am ne.

mrol ) in 1 15 nL and, t 0.05 nmL 0
| t vv?as kegt;@g %P %ee xfra B"a?rstii"f‘gf&@&‘{% a%aormenarms%m V%@N’d@rat’uﬂé.?fgmf 2 h,
di l uted vB9:h MSES) 2, /539R MBI ™Y 617 ke arigy NMRQsoé’M E', éﬁ%ﬁ%) ﬁé@d(m

conce ofthe residué on silica W - o
5@:142@3 g&)é"%ﬁgﬁg?msﬁma?» BGHE s 722 GHEER4. 62 +£s,- ZH), 2. OB s
1H), 5.10 (s, 2H), 5.22 (_m, 1H), 7.08 (d, 2H), 7.33 (m, 10H).

b

5.
ﬁ 7\ " i H, /P Q F o
25 B20CH,—C-N N v o 2/ &Y A
2 H —_— HOCH,—C~N N N0
— \—& HCI / MeOH "/ V=S o H
F NHCbz F NH,
69 37

A mixture of 69 (0.72 g, 0.0012 mol), MeOH and 5% palladium-on-carbon catalyst

30 (0.4 g) was hydrogenated at an initial pressure of 45 psi for 4 h. By TLC (8%
MeOH-0.5% NH,OH-CHCly) the starting material had been reduced and two
products formed. 1M Hydrochloric acid (1.34 mL) was added and hydrogenation was
continued at an initial pressure of 40 psi for 21 h. By TLC only the more polar
product remained. The catalyst was removed by filtration and the filtrate was

35 concentrated to give 0.40 g of 837: MS(ES) m/z 371 (M+H"), 393 (M+Na*); 1H NMR
[300 MHz, (CD3),S0] d 3.02 (s, 4H), 3.20 (m, 2H), 3.43 (s, 2H), 3.56 (s, 2H), 3.84 (m,
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NO N 10lii N=C=SNH d -NH2 46 Excess anhydrous ammoni a was bubbl eggl nto an
ice cold solution of 81 (0.04 g) in THF (30 n.) and the RERVIBEORE S kept in
t he i ggosisleior 80 m n and concentrated 15 under a stream of nitrogen. The
residue was crystallized from CH3CN t}?}# |v§ 8m0;ﬁ:§ 71.267(d ABH), B D fhrood 5 C
(dec); @g%ba&a 35410 K&s12H)), 438((t( ? 48 364" 147 HRVB (FAB) cal cd
for C15 M+H+) 351. 1127, found 351. 1130 I R (DRI FT) 3329, 3296,
3196, 1¢48E).1655, 1626 cmd . 20 EXAMPLE

33:(S)-N-([343-Fl uoro-4-(4-thionorpholinyl)phenyll-2-oxo-5-

oxazol i di nyl I methyl]thi ourea, thionorpholine S-oxide (47). 1. Nrr 0 s 250S
"NOCS NB....... HCH2O 2. .. .. . H NH2NCS 82 33 A suspensgion of 33 (0.30 g,
0.92 mml) in CH2Cl12 ;7 m_z) was adde§l, during 2@ mn, $0 tO)Lan i ce cold,

stirred mxtureoof 1 ocar bO_gj_&_@iEﬁZ(lH)ocpy-Fa-dQ_nﬁ 8oy 1811 mml)
f r

and CHZClZH&cz.Q- une was Ekept in the ice b pHr§TPHand at
anbi ent terrperature erd with CH2C12 (50 nL), waghed with water
and brine, dried (MySO) amd concentrated. Chromatography of the product on
silica gel with 20-%P% CH3CN- C112C12 gave 0.27 g of 82 which was used in
the next reaction: 35 MS(ES) mz 370 (MtH+), 392 (M+rNa+). WO F (10.mL),

98/ 54161PCT/ US98/ 09889 2. 5824¥Hhﬁ bidtiddef B 0B s and TR0

0. 27 LkpénsiorHt 376038 ni t r ogen, andxcess
: & e, ke % ﬁ%ﬂtﬁ%t}bﬁtdat}floaceiaqg@ Qi @Me ‘?Qr@qr#st) ”

anhy ous amoni a, kept |nt(t§ ate
crystall iredler gatregen FES BT Fue frogisr\/go ve @ ;?ﬁlogveﬂfbﬂTLCrkﬁ%ZWOHLO 213
G 1H NM% $Q% amen'(( epsyasviredon’ %&5 3.01 S‘%m Zv'JQs a@deWaiftEB 212H)
3.50 (1 pg%gﬁi&ag@aa&wnawtm dithiodugpated 2 1,
(m 2H), T5%7NHy 3 7.50 (d i écegﬁ,%o(gg(amgawerd\ﬂ@) afey 4 é’g
(MeNa+) ; L& ‘g@hl@ Ng@%uo&ﬁmanézﬂly & 1750, 1630 crpegmdAﬂal
4.95; 1, addi4pnal trlethyl':mme HCOj4 an extracted with
vacuo and the resiaue
CH,Clo. The extract was washed with wa
concentrated. The residue was chromatograp ive 0.182 g of 3
CH,,Cl, and the product was crystallized from MeOH to give U. 5 caled for
. a.
1112°C2(dec) MS(ES) m/z 429 (M+H"), 451 (M+Na*); HRMS (FA 76‘; esn 1639
" . FFoN,0,S (M+H?) 429.1408, found 429.1415; IR (DRIFT) 1765, 259%
185123% 2V 4V

em’L; (024 8° (MeOH).

turated Na
s mixed with ice and sa
. ine, dried (MgSO ) and

MeOH-
8: mp 110-

ter and bri
hed on silica gel with 2.5%

(S)-N-[[3-[4-[1-[1,2,4]T riazolyl]phenyl]-2-0x0-5-

rea (44).

EXAMPLE 30:
25 oxazolidinyl]methyl]thiou

30
26

(20 mL) was added, dropwise

1) in CHyClo .
of 26 (0.190 g, 0.685 T : 4 solution of 1,1¢-thiocarbonyldi-

ice cold, stirre
in CH,Cly (7 mL). The mixture was kept in

temperature for 2 h, diluted W1th.CH2012,

A solution
during 20 min, under nitrogen, to an
35 2(1H)-pyridone (0.193 g, 0.831 mmol)

the ice bath for 920 min and at ambient
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15 EXAMPLE 34: (S)- N-[[ 3- [ 3- Fl uor o- 4- (4- mor phol i n

IVPLI : yl ) phenyl1l- 2- oxo- 5-
oxazoliclinyl]nethyl-S nethyldithi ocarbamate (48). IOO % NNAO r-Th 39 1
CS2 Et 3Nokskdidy 0 NH - G- SCH3 48 20 N H 2 2 Mgl 3PCTASBAIE Ay
ice cold, stirred mxture of 398 (0.59 g, 0.0020 nol), EtOH (1.5 nL), water

(2 drops) .anfled Wit BUt@INEpEiRe Sddedion 440 cohtantratede Chro h
treated vm"%% E(g carbon di sulbf'i de 0%6 a%}g 0 11&)an0| and gﬁbgflap Eggi ce
bath for thérrasidieaen aitisaczel withplriafa ikl g@xeé%}luﬁ oE SRR oG
arter theu@%ﬂ&& tl?g?gt GARGOR wirsoHt fthfer pudifichtions MB(ES)ahéz BagAM+H")f or m
soon after e mxture was warnmed to anbient tenperature.) The thick
suspensi oB42dM+Naat ed, dropwi se during 2 min, with a solution of nethyl

i odi de5(0. 137 nmL, 0.00220 nol) in EtOH (2 nL) and the

10 79 a4
A stirred, ice cold solution of 79 (0.10 g, 0.31 mmol) in THF (15 mL) was treated
with excess anhydrous ammonia and kept in the ice bath for 90 min. It was then
evaporated under a stream of nitrogen to a volume of about 5 mL to give a solid
15 which was collected by-filtration and washed with cold THF to give 0.105 g of 44:
mp 214-215 °C; 1H NMR (300 MHz, (CD3)5S0] d 3.82 (m, 3H), 4.18 (t, 1H), 4.89
(broad s, 1H), 7.20 (broad s, 2H), 7.50 (d, 1H), 7.79 (m, 2H), 7.93 (t, 1H), 8.26 (s, 1H),
8.97 (s, 1H); MS(ES) m/z 337 (M+H"), 359 (M+Na%). Anal. caled for
Cy3H3FNgO,S: C, 46.42; H, 3.90; N, 24.99. Found: C, 46.22; H, 3.98, N, 24.55.
20
EXAMPLE 31: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-
piperazinyl]phenyl]-2-oxo-5-oxazolidiny1]-methyl]thiourea (45).

1. S &
N. N
25 (IDI VoY JOL o] \g’ o ﬁ \ i
HOCH,~C — N N7 O " — HOCH,—C—N N—Q-N 0 H
—/ )= Et;N / CHLCI — =
F NH, S 2 F \_K—N=C=S
-HCI

29

30 An ice cold, stirred solution of 1,1¢-thiocarbonyl-2(1H)-dipyridone (0.123 g, 0.530
mmol) in CH,Cl, (5 mL), under nitrogen, was treated with a suspension of 29 (0.17
g, 0.4 mmol) in CH,Cly (20 mL) and then during 10 min with a solution of
triethylamine (0.111 mL, 0.8 mmol) in CH,Cl, (10 mL). It was kept in the ice bath
for 30 min, at ambient temperature for 2 h and at <0 °C for 18 h. It was then

35 diluted with CH,Cly, washed with water and brine, dried (MgS0O,) and

concentrated. The residue (80) was used without further purification in the next

717-



30 mixture was kept at ambient tenperature for 1.5 h and concentrated in
vacuo. A solution of the residue in EtOAc was washed with 8‘?}(%5%9‘3899 NaHCG3,
wat er aww 954b6d, dried (MgySO4) and concentrated. The resi GGLURAY

chromat ogr aphed on silica gel with 1.8% MeOH CH2C12 and the product was
crystal | izedidd OB sEhiIA€ of 80 ghis(ﬁw@s IRiziftpdoby A8sh eprorsatogsmphy; on wlicangel )

3354, 3346, 1726 cmit. Anal d.f 23:
N, 10.90. wﬁbdﬁoﬂoqéacetenggle ﬁHaﬁ(i éagr %BH‘%&%QW%?@%&P 76%’2(55’5%19%89
EXAI\/P:_EdEB'S fg)ﬂ %I[)l%gg, lanugﬂlgt ﬁg(;ltn{rm}pb M alanidl, g, R . 16@, dKo- 621 (s, 2H),
oxazoll dln | e -U- | OCa m

| Hs MeOHON-. %’2 ¥\ 1HQ) 6.95 ((t, i), & ﬁgm’s‘t?(é‘o‘ls{ﬁ?%% I\%t ur e oﬁ\t{ ]?70 200

g, O. 5 8 g+) sodi um net hOXI de (0.003 g, 0.06 10 nmol) and MeOH (5 nl),
under Ti t(rogen was refluxed for 4 h and kept at ambient tenperature for 18
h. It was found that the starting material and product had simlar
m)bilitie on TLC. the reaction was therefore followed by M5(ES). Starting

mat eri al s still present. The m xture was refluxed for 3 h, additional
sodi um et hwdde £ 0. 005 g) was added and refl ux s cont i uecﬁf or 2 h. It
was kept at .13, aliien gture fol218 hpoeret -u\x_eg*l @ N NP .kept at
anbi ent tenperature—1.5 ~c¢bncentrated in vacuo. The resi whsm;n xed

with ijge, the pH was afj uste FG°10 with 1M KHSO4 and sat urat ed NaHCO3
and the mxture was extgacted with CH2C12. The extract wa¥ washed with
wat er and brine, dried (MySO4) and concentrated. The resi due was

chromat ogr aphed on silica gel with 5% acetone- 20 CH2Cl2 and the product

tall d. f Et OAc- h
VB ES)” mi Bxeges arimene ammopt Ranoopied i A sl )™ sl poier A0 Enite

1H NVR [ 39%&\42!% oexcaea ﬁ&lo@ 2aBo Yin THF, (28.MY) a3d4he mpiturpryas Bemen theg]

g- |s_l) S, 71547 lf(ecbfﬁh fg‘r_%)o r@m@d @rgenkrg?eéi( Hﬁé%r a HEfeF.Zm ?IQ%gfﬁméferﬁ%glg%g%%s C

2 gl e S0 o 5 e et

" was crystallized from acetonitrile to give 0. 0544 g of 45: mp 209-210 °C; "H NMR

{300 MHz, (CD3)2SO] d 294 (broad s, 4H), 3.47 (broad s, 2H), 3.60 (broad s, 2H),

3.78 (broad s, 3H), 4.07 (t, 1H), 4.10 (d, J = 5.5 Hz, 2H), 4.63 (t, J = 5.5 Hz, 1H),

20 4.81 (broad s, 1H), 7.05 (t, 1H), 7.16 (d,d, 1H), 7.15 (broad s, 2H), 7.49 (d,d, 1H), 7.91
(t, 1H); IR (mull) 3443, 3403, 3321, 3202, 3081, 1753, 1655, 1648 cm'l; HRMS (FAB)
caled for C17H23FN504S (M+H™) 412.1454, found 412.1447. Anal. caled for

: ; ; . C, 49.63; H, 5.48; N, 16.99.
Cl7H22FN504S. C, 49.63; H, 5.39; N, 17.02. Found

25 EXAMPLE 32: (S)-N-[[3-[1-(Hydroxyacetyl)-5-indolinyl]-2-oxo-5-
oxazolidinyllmethyllthiourea (46).

)
HOCHz‘-C:O N N HOCHZ—C(:O
30 \ hig N
J HC Et;N N~ O

35
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5 AS\\ \- N \

S

-S Ghobsahiet! . 259) CL_4 al kyl - d) Cl_4 al kylyrhsndassd- - 4 al kyl
al kyl', 'h) C3_6 cycl oal kyl, y) substituted with 1-3F. 145/‘%%

WO N . i
98/!&?14i:|é(e5 %ﬁ%TéH?Pe%’ S1888h of lD)l¢-t;hiocarbonyldi-2(lH)-pyrldon(e(El(i%l)g-g“l-,_)’O.Aﬁ is 30 a)

10

15

20

25

30

35

: 10 or pharmaceutical a
R s a)t 200) N, C) NHCLA al Kyl b CL_4 al Kb iomoddl. . 4 ai ky!

i) N(Cl_4) alkyl)2 or j) CNor - 000C14
mmol) in CHyCly (5 mL) was treated with a suspension of 27 (0.10 g, 0.34 mmol) in

CH,Cly (15 mL) and then with 0.05 mL (0.36 mmol) of triethylamine. It was kept

in the ice bath for 30 min and at ambient temperature for 2 h, diluted with CH,Cl,,
washed with water and brine, dried (MgSO,) and concentrated. Chromatography

ofthe residue on silica gel with 20-40% CH3CN-CH2012 gave 0.04 g of B1.

2. HOCH, =G0 HOCH; =C=0

—
N)LO ‘ N)L

Excess anhydrous ammonia was bubbled into an ice cold solution of 81 (0.04 g) in .

THF (30 mL) and the mixture was kept in the ice bath for 80 min and concentrated

under a stream of nitrogen. The residue was crystallized from CH,CN to give
0.0151 g of 46: mp 214-215 °C (dec); MS (FAB) m/z 351 (M+H™"), 350 (M™), 319,
304, 147; HRMS (FAB) calcd for 015H19N4O4S (M+H*) 351.1127, found 351.1130;
IR (DRIFT) 3329, 3296, 3196, 1746, 1655, 1626 emL.

EXAMPLE 33: (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-Z-oxo~5-
oxazolidinyljmethyl]thiourea, thiomorpholine S-oxide (47).

i s msons e o i e S T

\ k) —
.OSUN«Q—NJLO y s ° . os_ N NJLO |
------ CH,C!
= 2r2 \‘K—NCS

A suspension of 33 (0.30 g, 0.92 mmol) in CHZCI2 (7 mL) was added, during 20 min,
to an ice cold, stirred mixture of 1,1¢-thiocarbony1di-2(1H)-pyridone (0.258 g, 1.11
mmol) and CH,Cl, (20 mL). The mixture was kept in the ice bath for 20 min and at
ambient temperature for 2 h, mixed with CH45Cly (50 mL), washed with water and
brine, dried (MgSO,) and concentrated. Chromatography of the product on silica gel
with 20-50% CH3CN-CH2012 gave 0.27 g of 82 which was used in the next reaction:
MS(ES) m/z 370 (M+H™), 392 (M+Nat).
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15d) a 5-nenbered heteroaromatic noi ety having one to three atons sel ected
fromthe group consisting of S, N, and 0, wherein the 5-nenbered

het er oamomrog/s4161oi ety is bonded via a carbon atom wherei FGTHEY MM Eber ed
het eroaronatic noiety can additionally have a 20 fused-on benzene or

napht hyl oing, wherein the heteroaromatic noiety is optionally substituted

with one to three R48, e)a 6-menbered heteroaromatic nmoiety having at |east
one nitrogen atom vvherﬂ n the heteroaromatic npiety is bﬁed via a carbon
a

25at om wher gTMt - ered het er ¥y opmt i ogfoi W natgli tional Iy have
n

a fused-on Danze thyl ring, juperein thehet th i i
_ _ o] VT oar tic npiety is
optional I'y subst§fut gadr\v—m%\h-mmest o three R55, 300aF13-car bolM Eﬂ"!“zgr

i ndol | Zi nyl bonded via the 6-nenbered ring, optionally substituted with one
to thriee R55, WD 98§254161PCT/ US98/ 09889 5 h)  wherein B2 is a) H b) F,

A stirred, ice cold solution of 82 (0.27g , 0.73 mmol) in THF (15 mL), under nitrogen,
was treated with excess anhydrous ammonia, kept in the ice bath for 1 h and
concentrated; crystallization of the residue from MeOH gave 0.175 g of 47, mp 212-

10 213 °C; 'H NMR (300 MHz, (CD3),S0] d 2.83 (m, 2H), 3.01 (m, 2H), 3.17 (m, 2H),
3.50 (t, 2H), 3.78 (broad s, 3H), 4.08 (t, 1H), 4.80 (broad s, 1H), 7.17 (m, 2H), 7.17
(broad s, 2H), 7.50 (d, 1H), 7.90 (t, 1H); MS(ES) m/z 409 (M+Na*t); IR (mull) 3335,
3284, 3211, 3175, 3097, 1750, 1630 cm}. Anal. caled for ClsngFN4O382: C, 46.62;
H, 4.95; N, 14.50. Found: C, 46.50; H, 4.95; N, 14.40.

15
EXAMPLE 34: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl}]-2-oxo-5-
oxazolidinyllmethyl-S-methyldithiocarbamate (48).
0] 0]
1. CS,/E;N T\
/_—\N N’lLo ——-2——3—> 0] N N/U\O S
—/ Y= H 2. Mel — = e H i
20 F NH2 F NH—C—SCH:; .
48

39

An ice cold, stirred mixture of 398 (0.59 g, 0.0020 mol), EtOH (1.5 mL), water (2
drops) and triethylamine (0.613 mL, 0.00440 mol), under nitrogen, was treated with

95 carbon disulfide (0.066 mL, 0.0011 mol) and kept in the ice bath for 2 h and at
ambient temperature for 18 h. (A solution was obtained after the addition of carbon
disulfide; a white precipitate began to form soon after the mixture was warmed to
ambient temperature.) The thick suspension was treated, dropwise during 2 min,
with a solution of methyl iodide (0.137 mL, 0.00220 mol) in EtOH (2 mL) and the

30 mixture was kept at ambient temperature for 1.5 h and concentrated in vacuo. A
solution of the residue in EtOAc was washed with saturated NaHCOg, water and
brine, dried (MgSO,) and concentrated. The residue was chromatographed on silica
gel with 1.8% MeOH-CH,Cl, and the product was crystallized from EtOAc to give
0.197 g of 48: mp 154-155 °C; IR (mull) 3354, 3346, 1726 em’l. Anal. caled for

35  CygHyoFN304S,: C, 49.85; H, 5.23; N, 10.90. Found: C, 49.73; H, 5.25; N, 10.82.
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10c)d, d)Br, e)Cl_3 alkyl, f)NO®2, or g)R2 and R3 taken together are 15 R3
SSer)c T B o) 5 ok ). () oL pE A

1) TN ok BXAMPLE 35 ) 148 N(lH-0] ity -morpholinyDphgnyil 2-oxe5 ) '

W th one eReeaiathiimdthyl G eaT R RIS R R0 (o 1R NRoR
C2_5 alkenyl, or C2.5 alkynyl; R4 is 35a)Cl_4 al kyl optionally substituted

with one or nore halos, OH CN NR oR i, or -0OC2R13, -84-SHEET HAS BEF, N
REPLACED WD 98/ 54161PCT/ﬂ898/ 09889 b!f“&?ﬁ'_gl 9J_J\e 9
N N

nyl
5 /N MeOH A
o 0w s o N N" To. s
_/ \_& N N/ < il
F NH—C—SCHj; F —NH—C — OCHs

48

A stirred mixture of 48 (0.200 g, 0.518 mmol), sodium methoxide (0.003 g, 0.06

10 mmol) and MeOH (5 mL), under nitrogen, was refluxed for 4 h and kept at ambient
temperature for 18 h. It was found that the starting material and product had
similar mobilities on TLC. the reaction was therefore followed by MS(ES). Starting
material was still present. The mixture was refluxed for 3 h, additional sodium
methoxide (0.005 g) was added and reflux was continued for 2 h. It was kept at

15 ambient temperature for 18 h, refluxed for 1 h, kept at ambient temperature 1.5 h
and concentrated in vacuo. The residue was mixed with ice, the pH was adjusted to
9-10 with 1M KHSO, and saturated NaHCOg and the mixture was extracted with
CH,Cly. The extract was washed with water and brine, dried (MgSO,) and
concentrated. The residue was chromatographed on silica gel with 5% acetone-

20 CH,Cl, and the product was crystallized from EtOAc-hexane to give 0.107 g of 50:
mp 128-129 °C; MS(ES) m/z 370 (M+H™), 392 (M+Na™*); IR (DRIFT) 3282, 3251,
1753, 1735 em™}; 'H NMR {300 MHz, (CD3),S0] d 2.94 (m, 4H), 3.47, 374 (m,m,
7H), 3.86, 3.91 (s,s, 3H), 4.10 (m, 1H), 4.73, 4.86 (m,m, 1H), 7.05 (t, 1H), 7.16 (d,d,
1H), 7.47 (d,d, 1H), 9.41, 9.50 (s,s, 1H). Anal. caled for C;H,,FN50O,S: C, 52.02;

25 H, 5.46; N, 11.38. Found: C, 51.97; H, 5.49; N, 11.35.
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c) -NIt18R18, d) -N3, e) -NHC(=0)R7, 5f)-NR20C(=0)R7, g) h)
-NR181110, or i) -NR19R20, R5 and R6 at each OCC“”%?Q ﬂ@ssg he sane
or diffaY@p¥54pH are 10a)Cl 2 alkyl, or b)R5 and R6 taken é%? are R7
is Cl_4 alkyl optionally substituted with one or nore halos; R8 is a)H, or
15b) C1_8 wigat 1sniomakbDy substituted with one or nore halos, or C3-8
cycloalkyl; RO is Cl 4 alkyl substituted with one or nore a)-S(.0)R17,

b) - OR13, 20c)-0C(=0)R13, d) -NRIOR11l, or e) CI' 5 alkenyl optionally
substitutpd W Ahofddun®YP tREGoridldladt each occurrence are the sane or
different and are a)H, 25b)Cl1_4 alkyl, or c)C3_8 cycloal kyl; R12 is a)
-NR1OR11, b) -OR or 10, 30c)-NHC(=0)R10; R13 is a) H, or b) C1L 4 alkyl;

° A S
~ Ry
N—N
\
H
10 I
or pharmaceutical acceptable salts thereof wherein:
Gis

—=0

0O
oy AU A
15 \Q-Q ' \ : ’

Ry is
a) H,
20 b)  NH,,
c) NH-C, 4 alkyl,
d) Cig alkyl,
e) -0C 4 alkyl,
£  -SC,4alkyl,
25 g) Cia alkyl substituted with 1-3 F, 1-2 Cl, CNor -CO0C, 4 alkyl,
h) Cg_g cycloalkyl,
h  NCHyys
» N(CHg)g 55
Ais
30 R,

a) Ra\é )

-82- TH:Z SHEFYT HAS BEEN

KL ACED




Rlli Fmd R15 at eacg %(igurrﬁnce are the sane or different and are 35a)Cl_4
al kyl, @ L an taken together are - 1-; -85- H
BEEN RE OA@E‘E}‘%V\O 98/ 54161PCT/ US98/ 09889 R16(iC's_|)a) H, b) éﬁ?sgflﬂi%F,EElr H@)S
C3_8 cycloalkyl; 5 RL7 is a) Cl1_4 alkyl, or b) C3.8 cycloalkyl; R18 is a)H,
10b)C1_4 alkyl, c) C2_4 alkenyl, d) C34 cycloalkyl, e) -0B13 or -NR2i1t22;
15 R19 is a) A, b) Br, or c) I; R20 is a physiologically acceptable
cation; 20 R21 and R2Z2at_each occurrence are the same or different and are
a) H b) Cl4 alkyl, or @ c) -NR21R22 taken together are -(CH2) m;
wherei n ‘R23 artl)gl R24 at™ ea Occurrence are the sane or different and are

R
5 24
Raa
10 c) Rue C s
Ras Ras
15 d) a 5-membered heteroaromatic moiety having one to three atoms

selected from the group consisting of S, N, and O,
wherein the 5-membered heteroaromatic moiety is bonded via a carbon
atom,
wherein the 5-membered heteroaromatic moiety can additionally have a
20 fused-on benzene or naphthyl ring,
" wherein the heteroaromatic moiety is optionally substituted with one to
three Ryg,
e) a 6-membered heteroaromatic moiety having at least one nitrogen atom,
wherein the heteroaromatic moiety is bonded via a carbon
25 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 Rgpg,
30 f) a P-carbolin-3-yl, or indolizinyl bonded via the 6-membered ring,
optionally substituted with one to three Res,
g) A , OT
. R74 75 R
35 R,SRX/K\/@-

R77
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25a)H, b) F, ¢) O, d) CL 2 alkyl, e) CN 30004 g) CL 2 alkoxy, h) nitro,

or i) amno; 35 -86-SHE HAS BEEN REPLACED PCT/ US98/ 0988 ' 20
e) ) o 98j54161 % c1tisoshossd)

w Rzs R7e
F‘ao—-%\l
T Ry ’
5
wherein R, 1s
a) H,
b) F,
10 c) Cl,
d) Br,
e) C,.3 alkyl,
f) NO,, or
g) R2 and R3 taken together are -O-(CHz)h-O-;
15 Rgis
a) -S(=0); Ry,
b) -S(=O)2-N=S(O)jR5R6,
c) -SC(=0)R4,
d) -C(=0)Rg,
20 e) -C(=0)Ry,
f) -C(=0)NRgRy;,
g  -C(=NRyp)Rg,
h) -C(Rg)(R11)-ORy3,
1) -C(Rg)(R17)-ORq3,
25 h)) -C(RB)(RH)-OC(=O)R13,
k) -C(Rg)(R11)-OC(=0)Ry3,
D -NR,oR11,

m) -N(R)-C(=0)R4,
n) -N(R;()-S(=0);R7,
30 0) -C(OR;4)(OR;5)Rg,
p) -C(RS)(RIG)-NRloRn, or
q) Cis alkyl substituted with one or more =0 other than at alpha
position, -S(=0);R7, -NR,oR11, Co5 alkenyl, or Cy 5 alkynyl;
Ry is
35 a) Cia alkyl optionally substituted with one or more halos, OH, CN,
NR;oR;y, or -COgRy3,

e THID SHEET HAS BEEN

REPLACED



30

11) 35

-87- WD 98/54161 i) 51)  10k)

group op{jPdkdshey substituted with X and Y,

10

15

20

25

30

35

b)
c)
d)
e)
f)

g)
h)
i)

Cqy_4 alkenyl,
-NRgR1s,

-N3,
-NHC(=O)R,,
‘NRy(C(=O)R,,
N(Ryg)s,
‘NR_¢R,q, or
"NRy9R90,

R5 and RG at each occurrence are the same or different and are

a)
b)

C,.o alkyl, or
Ry and Rg taken together are -(CHy),-;

R, is C; 4 alkyl optionally substituted with one or more halos;

Rs iS
a)

b)

H, or

20m a di azi nyl
PCT/US98/09889

C,_g alkyl optionally substituted with one or more halos, or Csg

cycloalkyl,;

Rg is C, 4 alkyl substituted with one or more

a)
b)
c)
d

e)

'S(=O)R17’

-ORy3,

'OC(=O)R13,

‘NRloRll, or

C,_5 alkenyl optionally substituted with CHO;

R10 and R11 at each occurrence are the same or different and are

a)
b)
c)
R12 is
a)
b)
c)
a)

b)

H,
C;.4 alkyl, or
C4_g cycloalkyl;

-NRyoR3,
-OR,q; or

H, or
Cy4 alkyl;

R14 and R15 at each occurrence are the same or different and are

a)

b)

C,.4 alkyl, or
R,4 and Ry taken together are -(CH)-;

-85-
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n) a triazinyl group optionally substituted with X and Y, o) a quinolinyl
group optionally substituted with X and Y, p) a quinoxali

opti onawoysssdbaiti tuted with X and Y, q) a naphthyridi nyI %‘ﬁfﬂ% op@gonal I y

substituted with X and Y, 25 r) A2 s) Z1 1-..... , N(CH2)nms----
98/ 54161@({%’/@898/ 09889 u) 15 v) W)
a) H,

b) C,.4 alkyl, or
c) Cy_g cycloalkyl;

5 Ryyis
a) C,4 alkyl, or
b) Cs.g cycloalkyl;

Rigis
a) H,
10 b) Cy.4 alkyl,

c) Cqy_4 alkenyl,
d) Cs4 cycloalkyl,

e}  -ORqgor

D -NRgRpp;
15 Rjgis

a) Cl,

b) Br, or

c) I

Rogisa physiologically acceptable cation;

20 R21 and R22 at each occurrence are the same or different and are

a) H,

b) C,.4 alkyl, or

c) -NR, Ry, taken together are -(CHg), -

wherein Ryg and Rgy at each occurrence are the same or different and are

25 a) H,

b) F,

c) Cl,

d) C,.p alkyl,

e) CN
30 f) OH,

g) C,.o alkoxy,

h) nitro, or

1) amino;

35

-86- S SHERT fiag BELN

REPLACED



25 y) 30 z) 35 - 89- WD 98/ 54161 aa) 5bb)
t aken t ogeobessidie Alos 15 wherein Z1 is '
-CH(R104)-CH2-, ¢c) -C(0)-, or

Q is
a) ,
-
X
5
b)
N/ >
Y
X
10
c)
Y w X ’
\& i
15 d) '
vy N X ’
\Si S
¥
. e) X ,
20 v ‘l’y
L7,
) N
X _»( »
25 ¥
g) \ ,
X A\
N’N
"
30
h) VN
<)
N
| Y
M
35
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10 Q and R24
tpCT/US98/09889
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d) - CH2CH2CH2-; 20 wher ei
- erein Z2 is -
or 25e)-S-: wh . a) -02S-, b) -0- )
i's vgogs/g)afrel)p Z3 is a) -025-, b) -0-, 23) _018_0)0”"\&5%0978)@9889@ 5,
98/ 54161PCT/ USOX b) CH3: wherein A2 | ’ ? wher ei n Al
/ US98/ 09889 c¢) is 35a)H, b)HO, WO

RL030- G(0) - Ny 59)(C1_C2)£?(ych30-, e) R1020_--2_ un C(0)-NH f)

l
(Cl1-C3) al ky1-02C k -0 C(0)-, h) HOCH2-, i) CH3 i
- z ’ , O‘ . i
)\ 0) 101) CH3- C(0) - CH2-, m) ) O NH, ) |
N Y ' ’ |
T F
Z
O
15 D )
E/ (CH?_)n 3 "“,Raa
~ (CH,),
20 m) a diazinyl group optionally substituted with X and Y,

n) a triazinyl group optionally substituted with X and Y,

0) a quinolinyl group optionally substituted with X and Y,

p) a quinoxalinyl group optionally substituted with X and Y,

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

25
r)
’Hc“z
—N
20 X7
s) )
22/\\
(CHm el
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0O( c7. 20 A1 and A2 taken together are: a) 25b) 0=, O 114 c)N 30 wherein
RI02 is &odtsa1é) c) phenyl -CH2-, or d) CH3((0)-; 35 wher pfRddledshs
a)(Cl-C3)al kyl -, or WD 98/54161PCT/ US98/ 09889 b) phenyl -; wherein R104 is
a) H, or b) HO-; 5 wherein R105 is a) H, b)
(C1-B)alkyl-, ¢c) CH2 = CHCH2-, or d) CH3-0-(CH2)2-; 10
wherein R106 i$)a) CH3-C(0)-, R) HC(0)-, c) A2CHC(0)-, d) HOCH2-C(0)-,
15e) CH3S02-, ' '

23~

U) ’

Lo
w0 W
V) v E/ :N‘_’ ’

X
15
W) N ’
Yﬁ/\N—‘
X
20
x) v ,
NN —
X
25
y) N ’
x-—E;°N——
/
N
Y |
30 Z) Y 2
N/:L )
\
NN
X
35

-89- ——
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R'5 s g) F2CHO(0)-, 20h)r?I NN-C(0)- i) H3C- C(0

0)F - - 0- CHe- ]
%%2@89%3&5&%)?0% 25 1) HCE--C-CIg(ZO)CHZ qof(gi:m;us’g%ogssg
Do D RLL0) (RLLD) C(O)’ erein RI07 is a) 30b) c) d)

R
98/ 54T61PCT/ YSP8/ 09889 &) 1030-C( 0 )-, 008 c( 00 GVi< 0 35 VO

28/ 54181PC o H3C- C(0) - (CH2) 2-C( 0
R o g g ) s 5E
5 bb) or

X

Y:\——}-:\i
N
\

10 Q and Rgy taken ﬁogether are

R106

N\ N ‘i— :
15 wherein 71 is

a) 'CHz',

b)  -CH®R!)-CH,,
c) -C(O)-, or

20 wherein 72 is

a) -055-,
b) -0-,
o -NRY,
d) -0S-, or
25 e) -S-;
wherein 73 is
a) -0,S-,
b) -0-,
c) -0S-, or
30 d) -S-;
wherein Al is
a) H-, or
b) CHg;
wherein AZ s
35 a) H-,
b) HO-,

-90-




1) (CH3) 2N- CH2-C(0) - NH-, nm) NG CH2-, or 15n)F2-CH CH2-; wherein R108 is a)H,
b) (Cl1-4)al kyl , - c)aryl 20d) CLlH2C-, e) d2HC, f) FH2C, ¢ - h)
(C3- ce)!égpe?%%ﬁéyl; 25 wherein RL09 is a) -CH3, b) -CH2Cl }é@gﬁé‘@ﬁ@
d)aryl, or 30e)-CH2CN, wherein R110 and R111 are independently a) H,
b) CH3-; O wherei ICEJ-12 is 35a)H, b)CH3O CH2O CH2-, or PCT/ US98/ 09889 WO
98/ 54161 c 2-; exrein R113 is a)CH3-, b)HOCH2-, 5c) (CH3)2N-phenyl, or
) HOGHR- - 4epe ) ) H ) (CH3) 2N- pheny
e)  R920.CH,-C(0)-NH-
H  R!9%0-.c(0)-NH.,
5 g) (C1-Cy)alkyl-O-C(O)-,

h) HO-CH,-,

1) CH40-NH-,

i) (C4-Cglalkyl-O,C-

k) CH3"C(O)'1

m) , or
<
/
15

20 Al and A? taken together are:

a) R112
\'/\o ’
0% ~
25 b) o= , or
R\‘|14
c) N=— ;
30 wherein R102 jg
a) H-,
b) CHg-,
¢) phenyl-CHy-, or
d) CH4C(0)-;

35 wherein R103 5
a) (C4-Cglalkyl-, or

-91-
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d) (C113) 2N- CH2-; wherein R114 is a)HO, b)CH30-, 10c) d) CH3O C(0)-0-, e)
CH3- C(0) - 0-CH2-C(0)-0-, f) phenyl-CH2-0-CH2, g) HO (CH2)2-Q

15h) CH3@OB4%4061( CH2) 2- 0-, or i) CH3O CH2- O- : wher ei n R113 | RCH#q§49889

b) HOCH2-, c¢) (CH3) 2N phenyl, or 20d) (CH3) 2N- CH2-; wherein R115 is a)

H, or lg) Clﬁlie ierein R116 is 25a) HO- b) CH30-, or c) F, Bis
om I'i hker having one nitrogen and three carbons; Mis
e)

an unsat urat ed '4- at

30a) H, b)\ﬂ-]e_rSixaRF( }1s ¢)C3_8 cycloal kyl, d) -(CH2)nDR13, or
- (CH2) h- NR21R2a2); 354Z ds @) 0,

b) HO-;
5 wherein R105 is
a) H-,

b) (Cl-C3)alky1-,
¢  CH, = CH-CHy, or
d)  CHz-O-(CHp)g
10 wherein R1%6 is
a)  CH3-C(0)-,
b)  H-CO),
¢)  Cl,CH-C(0),,
d)  HOCH,-C(0)-,

15 &)  CH4SO,,
R115 s
f e

20 h) N4\N— C(O)_ ’
\—/

i) HyC-C(0)-O-CH,-C(O)-,
i)  H-C(0)-0-CH,-C(O)-,
k) o )
o5 (e
)  HC=C-CH,0-CHy-C(0)-, or
m) phenyI-CHZ-O-CHz-C(O)-;
wherein R107 is
a)  R20.cRM1OR!1)-C(O)-,
30 by  R1030-C(0)-,
¢y  RI%.c0),

(o}
d) Qﬁ{ ,

35
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WD 98/ 54161 PCT/ US98/ 09889 b) S, or c) NM Wis a)CH, 5b)N,
or ¢c)S oWO%%BHALZ is NM Y is a)H, b)F, 10c)d, d) Br, e) ﬁ)o%h, or
f) NO2; Xis 15a)H, b)-CN, c)OR27, d)halo, e)NO2, 200tetrazoyl, g) -SH, h)
i) -S(=0)2-N=S(&)j RSR8, ) -SC(=0)R7, 25k)-C(=0)R25, 1)-C(=0)NR27R28, m
-C(=NR29) R25, n) -(( %“%8) -OR 0) ’- C(R25) (R28) - 0C(=0) R13, 30

0= g ; '

5 g  R%.s0,.,
o]
h) <°j©/'§< :
(0]
10 )  HO-CH,-C(0)-,

»  R1%(cH,),,

k) RM3.0(0)-0-CH,-C(0)-,
D (CHg)yN-CH,-C(0)-NH-,
m)  NC-CHy, or

15 n) F,-CH-CH,-;
wherein R108 ig
a) H-,

b) (C1-Cylalkyl,
c) aryl -(CHz)p,

20 d)  CIH,C-,
e  CLHC,
f)  FH,C-,

g) FyHC-, or
h) (C3-Cgleycloalkyl;
25 wherein R109 is

a) -CH3,
b) -CH,Cl
c) -CH,CH=CH,,
d) aryl, or
30 T e) -CH20N ;
wherein R110 and R111 re independently
a) H-,
b) CH3-; or
wherein R112 jg
35 a) H-,

b)  CH30-CH,0-CH,-, or
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p) - C(R28) (01113)- (CH2) h-NR27R28, q) -NR27R28, r) s)

-C(01114) (ORL5) R28, 35 u) - C(R25) (R18)-NR27R28, or V) 011)’@'95?&’/19839
subst i {ng sss4anéit h one or nore hal os, OH,

, =0 other than at -95-
PCT/ US98/ 09889 WD 98/ 54161al pha position

, -S(=0)1R 7, -NR27R28, C2.5
al kenyl, C2_5yal kyspiCHpyr C3_8 cycloal kyl; R4, R5, R6, R7, RI13, R14, RIS,
R16, and R17 are,4he sanme as “defi ned above R25 is 5a)H, b) Cl 8 al kyI
opt i onalwhersimbBt | tted with one or nore hal os,

C3_8 cycloal kyl, Cl1_4 alkyl
substituted %)th oggi.or nore of -S(=0)1R17, -0R13

or OC(=0) R13 NR27R28,
or c) Q2 5 | kenyl optionally substltut ed with CHO, or 002R13;
10 R26 is a) B287 BOGMonR27N28; R27 and R28 at each occurrence are the
same qr differ

t 1, a5b) C1_8 al kyl , C3. 8 | oal kyl, d
e roRLs efn (@ﬁ f?rbapnéxky ) al kyl', c) cycl oal ky )

or R27 and R28 taken
t oget her are djCH2Y€H (CHZ) hCH( CORY7) -
a) -NR27R28, b) 11AR27,

or - 20 (CI-|2)2N(CI-|2)2(R7)
or c) - NHC(=0) R28; 25 V\/nereln R30 is b) C1.8
al kyl opty Eét’l“ly substit ut ed with one or nore hal os, or a)H,
HO-,
b) CH40-,
10 C) HZN-7

d) CH3O-C(O)-O-,

e) CH3-C(O)-O-CH2-C(O)-O-,

) phenyl-CHZ-O-CHZ-C(O)-O-,
g) HO-(CHg)g-O-,

15 h) CH40- -CH,-O- -(CHg)o-0-, or
1) CH30- -CH,-O- :wherein ri!
a) CHg-,
b) HOCH,-,
c) (CH3)2N-phenyl, or
20 4)  (CHg,N-CHys
wherein RO is
a) H-, or
b) Cl-;
wherein R116 is
25 a) HO-
b) CHBO-, or
° i i i d three carbons;
B is an unsaturated 4-atom linker having one nitrogen an
M is
30 a) H,

b) Cig alkyl,
c) Csg cycloalkyl,
d  -(CHg)ORyg Or
e) (CHy),-NRy1Rog;
35 Zis
a) 0O,

-94-
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c) C1_8 alwgsgggh; onally substituted with one or nore CH, or Cl_6 al koxy,
wherein E is a) &39, b) -S(=0)1, or c) 0; R38 is a)H, 35b)C 6 “al k
c)-(CH2)ci-ary4, or -96-SHEET HAS REPLACED WO 98/ 54161PCT/ U &WH)
hal 0; R39 is a) ) b) SCor 6 al kyl optionally substituted with one or nore
OH, hal o or CN; SC)N(I\E;HZ)q aryl, d) -CO2R40, e) -COR4i,
-C(=0) - a&c& =0) R40, g)-S(=0)2-Cl1_6 al kyl, 10h)-S(.0)2-(CH2)g-aryl, or
i) - (C—O)j- S R40 is a) H b) Cloptionally substituted with one or more
OH, hal o, -CNy 15cpy(CH2) g-aryl, or d)-(CH2)qg-OR42; R4l is a)
Copt i on%lly subsbt)ltutN Wi th one or nore OH, halo, or -CN,

or

c) S or O when Z is NM;

Yis
a) H,
b) F,
10 c) Cl,
d) Br,
e) C1_3 alkyl, or
H N O,;
Xis
15 a) H,
b) -CN,
c) OR27,
d) halo,
e) N O,,
20 f) tetrazoyl,
g) -SH,
h) -S(=O)iR4,

i) ~S(=O)2-N=S(O)J-R5R6,
J) -SC(=O)R7,
25 k) -C(=O)R25,
D —C(=O)NR27R28,
m) -C(=NR29)R25,
n) ~C(R25)(R28)-OR13,
N 0) -C(R25)(R28) OC(—O)R13,
p) C(R28)(OR13) (CHz)h-NR27R28
¥ -NRyRy,
r) -N(R27)C(=O)R7,
s) -N(R27)-S(=O)l-R7,
t) -C(OR14)(OR15)R28,
35 u) -C(R25)(R16)-NR27R26, or
v) Cl-8 alkyl substituted with one or more halos, OH, =0 other than at

-95-
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b) -(CG)g-aryl, or 20c)-
(CH2) g- ar yl c)-(CH2) g- OR42 - . :
(o S St e TSt BTl
" or 300G e BT Y oy Shch R Ry e O
Slbst] Lt o SRR o Tl o Sre) 6 S o B b
i e RN g Sl Wl e
or diffef ﬁ%{"‘thdraw ng group, R4(50;ﬁ21k|-?216w;?ne§§ﬁ l)i an

currence are the sane

nd
5 ,and gfe a) an electron-wi thdrawi ng
hgro%%p’or more halos, Cs.8

b) Cis alkyl optionally substituted Wit

alkyl substituted with one 0

cycloalkyl, Ciq r more of -S(=0)R17

-ORlS, or OC(=O)R13, NR27R28, or

yl optionally substituted with CHO, or COgRy3;

c) Co5 alken
10 Rgg is

a) Rog, OF

b) NR27N28;

Ro7 and Rog at each occurrence are the same OT different and are

a) H,
15 b) Cis alkyl,

c) Cag cycloalkyl,

d) -(CHz)mORls,

e) 7(CH2)h-NR21R2'2, or

f) Roq and Rog taken together are -(CH2)2O(CH2)2-, -(CHZ)hCH(COR7)-, or -

20 (CHZ)ZN(CHZ)Z(R’I)"
Rog 18
a) -NRg7Rog
b) -ORg7 oOT
c) _NHC(=0)Rgg;
95 wherein Rgg 18
a) H,

b) Cis alkyl o
c) Cig alkyl optionally substituted w1

th one or more halos, or

ptionally substituted wi
th one or more OH, or Cy ¢ alkoxy;

wherein E 1s

30 a) NRggs
b) -S(=0);, or
c) 0;
Rgg 18
a) H,
35 b)  Cpg alkyl

c) -(CHy) q-aryl, or
-96-




b) H c¢) CF3, 20d)Cl1_3 alkyl optionally substituted with one hal o,

e) phenyl wopsssiéied at | east one of R45 or R46 is an electr ng
group, or UR45 and R46 t aken together are a 5-, 6-, 7- nenbg’?gﬁgsr??ﬁ%ﬁg‘ t he
formula 0 Il H% Uis a) 30b) ¢c) d) R47is CH2, 0, S, or NR47;
a)H, or 35b) Cl‘% aI 9 wherein R48 is WD 98/ 54161PCT/ US98/ 09889 a)

car boxyl , H%)ngalo c) -CN, d) mercapto, 5e)fornyl, CF3, g) -NO2,

a) H,

b) C,_g alkyl optionally substituted with one or more OH, halo, or -CN,
5 c) -(CHz)q-aryl,

d) -COgRy,

e) -CORy;,

) -C(=0)-(CH2)q-C(=O)R40,
g) -8(=0)5-C; ¢ alkyl,

10 h) -S(=O)2-(CH2)q-aryl, or
1) -(C=O)j-Het;

Ryp is
a) H,
b) C,.¢ alkyl optionally substituted with one or more OH, halo, or -CN,
15 c) -(CHz)q-aryl, or
d) -(CHz)q-OR42;
Ryqis
a) C,_¢ alkyl optionally substituted with one or more OH, halo, or -CN,
b) -(CH2)q-aryl, or
20 c) -(CH2)q-OR42;
a) H,
b) Cl_6 alkyl,
c) —(CH2)q-aryl, or
25 d) -C(=0)-C_g alkyl;
aryl is
a) phenyl,

b) pyridyl, or
c) napthyl; a to c optionally substituted with one or more halo, -CN, OH,
30 SH, C, ¢ alkyl, C,.¢ alkoxy, or C ¢ alkylthio;

wherein R43 1s

a) H,
b) C; .o alkyl,
c) F, or

35 d) OH;
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h) Cl.6 al koxy, i) Cl1_6 al koxycarbonyl, 10j)Cl-6 al kythio, k)Cl_6 acyl,
1)-NR49 R50, m Cloptionally substituted with OH Cl_5 al kGiysosigbssy acyl ,

- NRASRw® 98158m91C2_8 al kenyl phenyl optionally substituted with one or two
R51, 0) phenyl optionally substituted with one or two R51,

a 5-, or 6-ngfybered, (un)saturated heterocyclic noiety having one to three
atons selected from.the group consisting of S, N, and O, optionally
substituted Wth or€3or two R51, or 20 R49 and R50 at, each occurrence
are the same gr di@&n%raanyl @ptibradly sax)brsptlﬂsé)"eﬂlﬂnalokﬂgreck) ESor d) R49 and
R50 t aken together Wi'th the njtroger 4 er moPe h&kiyber ed sat ur at ed
het erocyclic ﬁbiet?h%RﬂHﬂPWBB?pﬁﬁgﬁﬁgt%égqgufﬂfﬁher hetero atom sel ect ed
fromthe group consisting of S, N, and 0, 30 and can in turn be optionally
substftuted with, including on the further nitrogen atom Cl1_3 alkyl, or

Cl.3 acyl; R51 is a) carboxyl, b) halo, 35c)-CN, d)nercapto, -99- _ .... ,
TH: 13 SHEET HAS i 3ELN ; REPLACED

or

9]

e) Ryy and Ryg taken together are a 5-, 6-, or 7-membered ring of the

formula,
O = (CH2)n
or \U
) R4y and R,5 taken together are -(CHg)k- when Ryq is an electrog-
15 withdrawing group;
Rys and Ryg at each occurrence are the same or different and are
a) an electron-withdrawing group,
b) H,
C) CF3,
20 d) C,.3 alkyl optionally substituted with one halo, |
e) phenyl, provided at least one of Ryg or Ryg 1s an electron-withdrawing
group, Or |
D Rys and Ryg taken together are a 5-, 6-, 7-membered ring of the formula
9
C —C/<
# ( lCH ), |
y—"~" ’
Uis
a) CH2,
30 b) 0,
c) S, or
a) H, or
35 b) Cis alkyl;

wherein R48 is

o THIS SHEET HAS BEEN

REPLACED



PCT/ US98/ 09889 WD 98/ 54161 e)fornyl, f)CF3, g)-NC2, h)CL_6 al koxy, 5i)CL 6

al koxycarbonyl, j) ClL.6 alkythio, k) ClL.6 acyl, 1)Cl1 6 a al |
subst | W@ BF48t h o4, C1.5 al koxy, ClL 5 acyl, or NR49R50|PE%”$?9{’13§€ , %)

-C(:=0) NR52 R53, 0) -NR49R50, p) -N(R52)(-S02R54), q) -S02-NR52R53, or 15r)
R52 and R53 ab eacchrlmmhrrence are the sane or different and are

a) H b) CL %)al k;ﬁo o, . c) phenyl; 20 R54 is a) CL 4
al kyl', or a) phenyl optionally substituted with Cl1_4 al kyl; wherein
R55 i s a)car kpxyl ,-CRgb) hal o, c) -CN, d) nercapto,
e) fornyl, @ mex)ca;% 30g) - N2, h)Cl_6 al koxy,
5 e) formyl,
f) CF3)
g) 'N027
h) Cie alkoxy,
i) Cig alkoxycarbonyl,
10 i) C,_g alkythio,
k) Cq.6 acyl,
D -NRyg Rgp,
m) C,.¢ alkyl optionally substltuted with OH, C 5 alkoxy, C; g acyl, or
-NRygR50,
15 n) Cog alkenylphenyl optionally substituted with one or two Rg;,

o) phenyl optionally substituted with one or two Rg;,

p) a 5-, or 6-membered (un)saturated heterocyclic moiety having one to three
atoms selected from the group consisting of S, N, and O, optionally substituted with
one or two Ry, or

20 0o

R4g and Ry at each occurrence are the same or different and are
a) H,
25 b) C,.4 alkyl,
c) C5 g cycloalkyl, or
d) Ryg and Ry taken together with the nitrogen atom is a 5-, 6-
membered saturated heterocyclic moiety which optionally has a
further hetero atom selected from the group consisting of S, N, and O,
30 and can in turn be optionally substituted with, including on the further nitrogen atom,

C,.3 alkyl, or Cy 5 acyl;

Ry is
a) carboxyl,
b) halo,
35 c) -CN,
d) mercapto,

-99.
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i)Cl_6 al koxycarbonyl, j)Cl_6 al kythio k)Cl-6 acYl, 351)-NR56 R57, mCl_6
al kyl optionally substituted with OH Cl1_5 al koxy, Cl1_5 ae¥huso®69ssd\O

08/ 541640°e8340808/ 09889 - NRS56R57, n) C2_8 al kenyl phenyl optionally
substituted with one or two R58, 0) phenyl optionally substituted with one
or two R58, R)ha 5-foemyP- menbered (un)saturated heterocyclic nmoiety having
one to three g atons selected fromthe group consisting of S, N, and O,
optional ly substi tGFed with one or two R58, or- at each occurrence are

t he sanme or d@ffergm@ and are H, fornmyl, Cl1_4 alkyl, Cl-4 acYl, phenyl,
C3or

R56 and R57 takef together with the nenbered saturated heterocyclic
moi ety whi ch hj urt fars #EPBH0 at om sel ected fromthe group consisting of S,
N, ang 0, can

r

SNt nm%yw,ly substituted with, including on the
furth ni trogen at@{}rﬁ ﬁenyl , pyrimdyl, C1_3 alkyl , or Cl_3 acyl;
carboxyl, halp, -CKi.ge o, fornyl, CF3, -N2, Cl1 C

k) C1.¢ acyl,
) C,.¢ alkyl optionally substituted with OH, C; 5 alkoxy, Cis acyl, or

-NR49R50;
10 m) phenyl,
n) -C(=0)NRg9 Rgg,
0) -NR4gR50,

q) 'SO2'NR52R53’ or

15 r) -S(=O)iR54;
R52 and R53 at each occurrence are the same or different and are
a) H,

b) C.¢ alkyl, or
c) phenyl;
20 Rgyis
a) C.4 alkyl, or
b) pheny! optionally substituted with Cq 4 alkyl;

wherein R55 ]

a) carboxyl,

25 b) halo,
c) -CN,
d) mercapto,
e) formyl,
f) CF3,

30 g) -NO,,
h) C,.¢ alkoxy,
1) Cis alkoxycarbonyl,
3 Cis alkythio
k) C,.¢ acyl,

35 ) -NRgg R57,

m) Ci6 alkyl optionally substituted with OH, C; 5 alkoxy, C,.5 acyl, or

—
-100- crEy H:KS BV-‘JN

15 SH
T REPLACED



%_g a: tyt hi Oblcé phelnyl , Cl1_6 alkyl optionally substituted with OH, azido,
_5 al koxy acyl, -101- 'N R6 5R 6 667, -0-S02R68, 0-

5n) - o =0YRIPHE*8E0, 0) -- NR5S6R57, p) - N(R59) (- SO2R54), q) W@B@& r
10s) - CH=N- R61, or t)-CH(OH) - SO3R64; R54 is the sane as defined
above; R59 and R60 alNRggBky,occurrence are the sane or different and are

a)H, 15b)Cl_6 kyl ~ C s vl ki !

_NH- O =0) - N2, g%j) ; ﬁﬂ&%?y ﬁﬁf,ﬂ»"lo*r’ﬁé‘%"@“ﬁkp qsi*ﬁ‘ﬁ)% hﬁggs}i égg?ob%%m%% aﬁzj R63
at each occurrence ghenyhepticmablycrubdtititedenith ang cart&odeg H or b) Cl_4 al kyl
optionally sub %} I Uta - o%zrﬁlelgggz%l(uggsaayrraltg&' Léteﬁﬁ:@cl’iém@?e‘f& hQ&inE))ﬂe sdirbdn

I on;
5 atoms selected from the group consisting of S, N, and O, optionally substituted with

one or two Rgg, or

0O

Q) ;

10
Rgg and Ry, at each occurrence are the same or different and are
a) H,
b) formyl,
c) C.4 alkyl,
15 d) Cq.4 acyl,
e) phenyl,
) Cg_g cycloalkyl, or
g) Rgg and Ry, taken together with the nitrogen atom is a 5-, 6-
membered saturated heterocyclic moiety which optionally has a
20 further hetero atom selected from the group consisting of S, N, and O,
and can in turn be optionally substituted with, including on the further
nitrogen atom, phenyl, pyrimidyl, C; 5 alkyl, or C; g acyl;
Rgg is
a) carboxyl,
25 b) halo,
c) -CN,
d) mercapto,
e) formyl,
f) CFg,
30 g) -NO,,

h) C,.g alkoxy,
1) C,_g alkoxycarbonyl,
D) C,_¢ alkythio,
k) C,.6 acyl,
35 D phenyl,
m) C, ¢ alkyl optionally substituted with OH, azido, C; 5 alkoxy, C; 5 acyl,

-101-




30 R65 and R66 at each occurrence are the same or different and are a) H,
b) formyl, ¢) C1 4 alkyl, d) Cl1_4 acyl, 35e)phenyl, 0C3_6 cycloal kyl, -102-
Tr-1: SHEBEPSHABIBEEN REPLACED W). 98/ 54161PCT/ US98/ 09889 RHTH3SAME R66
taken together are a 5-, 6-nmenbered saturated heterocyclic noiety having

one to thtRe TESRE). eot®d RLQ®rt he group consisting of S, N, and O,
optionally sﬁ%‘%{)ﬁutgé W t h? ésgcl uding on the nitrogen atom phenyl,
pyrimdyl, C1 3 alkyl, or C1 3 acyl, 5h)-P(0)(0R70)(0R71), or i)-S02-R72;

R67 is 15 R68 is C1_3 al kyl 'RGRGCS NH>-_CSI-C§- H3 or CCl H3

5 n) -C(=0)NRgq Rgq,

o -NRgeRs7,
p) -N(R59)(-SOgRz,),
q) -S045-NRgqRg(,
r) -S(=0);R54,

10 s) -CH=N-Rg, or
t) -CH(OH)-SOgRgy;

Re, is the same as defined above;

R59 and RGO at each occurrence are the same or different and are.

a) H,
15 b) C, . alkyl,
c) phenyl, or
d) tolyl;
Rgy is |
a) OH,
20 b) benzyloxy,

c) -NH-C(=0)-NH,,
d) -NH-C(=S)-NH,, or
e) -NH-C(=NH)-NRgoRg3;
Rgo and Rgy at each occurrence are the same or different and are
25 a) H, or
b) C,.4 alkyl optionally substituted with phenyl or pyridyl,
Rg, is
a) H, or
b) a sodium ion;
30 Rgg and Rge at each occurrence are the same or different and are
a) H,
b) formyl,
c) C.4 alkyl,
d) Cq.4 acyl,
35 e) phenyl,
19} Cj_g cycloalkyl,

-102-
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a) Cl.6 al koxycarbonyl, or b) carboxyl; R70 and R71 at each occurrence
are the s different and are 20a)H, or b)Cl_3 al kyl; L nmet hyl ,
b) phenwggg/r”?%%c)tol yl; wherein Kis a) 0, or PSR 0%589 R73,
R74, R75, R76, and R77 at each occurrence are the sanme or dlfferent and are
30a) H, b)car bogyl Rgs and Rgytakah ¢ogether are a 2 6- -rgpynbered saturaégd h@t,eg%‘gg]@c
35Ufornyl, g)CF3, 103 4 Qe%ge% ﬂ), NPerobp cbsibtiRg KOXY,
j) Cl_6. al koxycar bony tyk}}/%g g :ngcﬁgg%%%)% o 7c8 R7§§é

Cl_6 al kyl optional ISy Nswdet uptachaliyt sukekituied \slthum mmnaha@yqrogen
-NR78R78, - N(phenyl ) 0% PGHECH3),
- 0- phenyl - [ par a- NHC(a nyl I&(%QCH @en%&bheny‘*ﬁ" %{[I onal |y substituted
with R51, h) p) B{(@)WR )OORQE)anfy substituted with R51, or gq) a
5-, or 6- nenbered (ugh rated heterocyclic noiety having one to three
atons sel ected™ rom @%&ﬂoup consisting of S, N, and O, optionally

substi t ut Rg7\(\¢ th R51;

N -N
N D
N (CHa)sC s .
10 CHgj

N
L, —
N v or |
éHs CHg,
15 Rggis Cy 5 alkyl;
a) C,.¢ alkoxycarbonyl, or
b) carboxyl;
R, and Ry at each occurrence are the same or different and are
20 a) H, or
b) C,.3 alkyl;

Rng is
a) methyl,
b) phenyl, or
25 c) tolyl;
wherein K is
a) O, or
b) S;
Rq3, Rqy, Ros, Reg, and Ryq at each occurrence are the same or different and are
30 a) H,
b) carboxyl,
c) halo,
d) -CN,
e) mercapto,
35 D formyl,
g) CFg,

-103-
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15 R51 is the sane as defined above; R78 and R79 at each occurrence are the
sane or different and are a) H, b) Cl1_4 alkyl, c) phenyl, 20d) R78 and
R79 t akeWOt98{§4dther with the nitrogen atomis a 5-, 6- rrer’rt?é:r é‘clss’éaftﬁ?at ed
het erocyclic noiety which optionally has a furt her hetero atom sel ect ed
fromthe gr ouph)consmsbbng of S, N and O, and can in turn be optionally
substituted vmth |ncIu ng on the further nitrogen atom Cl_3 alkyl, or
Cl 3 acyl; 25 Wher ef me‘lal“ a) 0, b) S ‘or c) S2; R75, R76,
and R77 are t@q sang %alﬁ claegt, ove; 30 R80 is a) H b) forrryl, c)

car boxyl , 1 6 al Ri xycar bonyl 35e) C1_8 alkyl, C2_8 al kenyl, -104- 1
TFL. -, SHEET HeS BEEN gRERYREED WO 98/ 54161PCT/ US98/ 09889 wher ei n t he
substiguents (g) angé(f% van be optionally substituted with OH, halo, ClL 6
al koxy, Cl1.8 acyl yIth| o or Cl_8 al koxycarbonyl, or phenyl

optional |y subsvi tut1887g\nRt7b hal o, g) an aromatic noi ety having 6 to 10

carbon atoms opi 0n@'lga@gpé,@/ﬁsegi@ds&%mee%mm ChaldeonyC, J g5yl OF3

-NQ2, C1.6 al ky acyl ) féﬂ i 0
al koxycar bonyl ; R332 - N DhenGROOH 50 H,-03K) -SEH GRS CHaGH).cor
-O-phenyl-[para-NHC(=0)CH3],
10 0) C,_g alkenylphenyl optionally substituted with Ry,

p) phenyl optionally substituted with R, or
q) a 5-, or 6-membered (un)saturated heterocyclic moiety having one to three
atoms selected from the group consisting of S, N, and O, optionally substituted with
Rs1
15 Ry, is the same as defined above;
R,g and Rqg at each occurrence are the same or different and are
a) H,
b) C;.4 alkyl,
c) . phenyl, or
20 d) Rqg and Rqg taken together with the nitrogen atom is a 5-, 6-
membered saturated heterocyclic moiety which optionally has a
further hetero atom selected from the group consisting of S, N, and O,
and can in turn be optionally substituted with, including on the further
nitrogen atom, Cl-3 alkyl, or C; 3 acyl;

25 wherein T is

a) 0,
b) S, or
c) SOy;
Rqg, Ryg, and Ry, are the same as defined above;
30 Rggis
a) H,
b) formyl,
c) carboxyl,

d) C,.¢ alkoxycarbonyl,
35 e) C,.g alkyl,
) C,_g alkenyl,
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1l)a radical of the followng fornmulas: R81 and R82 at each occurrence are
the sanme or different and are a)H, 15b)C3_6 cycl oal kyl, c¢) £henyl, %% Cl 8
acyl, e)WOIs&H4kilky| optionally substituted with OH Cl1_6 aPkEX$*¥BP¥h can
be substituted with OH a 5-, or 6-nenbered aromatic heterocyclic 20 noiety

havi ng one to three {8k f8l sestRuéitene) Afd ¢Haap osstiaiallygubbtiGted| witind
0, phenyl optionally substitut ec{ Cl,4 al kox

Wit h OH, . halo.. -
_NR83R84, or 25 <o OWRghaloy Cy g kSW'ggl-G-?ﬁgélv fiﬁL‘Y%?t?," atioxycarbonyl,
98/ 54161PCT/ US98/ 0983%, HehMR6pRSTally sulisti@utedBRithnhld84 at each occurrence

are the sane or different and are a)H, or 5b)Cl14 alkyl; R85 is a .. 14
al koxy, or C)-I‘EPQSS REoaropgatimojaly h)avintho 1 caf}bon a%ms opt15onla ys)ugs_{xtumeg:

5 with carboxyl, halo, -CN, formyl, CF3, -NO,, C, ¢ alkyl, C g alkoxy, Ci6
acyl, C;_g alkylthio, or Cie alkoxycarbonyl;

1) -ORg,
) -S(=0);-Rg;,
10 k) -S0,5-N(Rgy)(Rg3), or
1y a radical of the following formulas:

R81 and R82 at each occurrence are the same or different and are

a) H,
15 b) Csz6 cycloalkyl,
c) phenyl,

d) Cis acyl,
e) C,.g alkyl optionally substituted with OH, C; ¢ alkoxy which can be
substituted with OH, a 5-, or 6-membered aromatic heterocyclic
20 moiety having one to three atoms selected from the group consisting of
S, N, and O, phenyl optionally substituted with OH, CF3, halo,-NOy, C; 4
alkoxy, -NRggRgy, or

25 <o

Oy
f) ?_Res , or
30 Res—Cr—
g [ N-(CHr
vV, (CHa)
35 Vis
a) 0,
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a) H or b) C1_7 alkyl optionally substituted with indolyl, OH nercaptyl,

i m dazoly, nethylthio, am no, phenyl optionally substituted with OH,

- C(=0) - N0 98/596RH, or - C(=NH)-NH2; 15 R87 is a)H, b)phenyPCT&ISI%J%882 6

al kyl optionally substituted by OH 20 R88 and R89 at each occurrence are
the same or differengmgngdrare a) H b) Cl-5 alkyl C3or d)phenyl; 25 R90 is
a) Cl1L_8 al kyl optional I2y substituted with Cl1.6 al koxy or Cl.6 hydroxy C3 6
cycl oal kyl , a 69menb®Had; aromatic optional |y benzo-fused heterocyclic

moi ety hav Rngae@%tOattefaaﬂ%cgur}&m%e%egﬁmewaahefea@ an@ 44" N be substituted
w th one or hal CN, OH, C1_5 alkyl, C1_5 30al koxy, or

Cl 5 acyl; b) %)\/r\lH(OFlz)r- 35c) phenyl, or d) pyrldyl -106- WO

98/ 5416§PCT/ USQ?/ 09889 Rgi.j.s a) Cl-16 al kyl, b) C2_16 al kenyl, wherein the
substituents (a) and @t CAA be optionally substltut ed with 5 Cl 6

al koxycar bBgyis or a 5- 6-, 7-nmenbered aromatic heterocyclic noiety having
one to three at Oﬂs ct ed fromthe group consisting of S, N, and 0, c¢) an
aromati c noi ety avi ng ’6 to 10 carbon atoms, or d) a 5-, 6-, 7-nenbered
aromati c heterobycl i €;npalkbyy,lvavi ng one to thr ee lOatons selected fromthe

group consi sti ng) of SNR Rand 0,
88 Rggs

10 Rgg is
a) H, or _
b) C,_7 alkyl optionally substituted with indolyl, OH, mercaptyl, imidazoly,
methylthio, amino, phenyl optionally substituted with OH, -C(=0)-NH,, -
CO,H, or -C(=NH)-NHo;
15
Rgq is
a) H,
b) phenyl, or
c) C,.¢ alkyl optionally substituted by OH;
20 Rgg and Rgq at each occurrence are the same or different and are
a) H,
b) C,.5 alkyl
c) Cj_g cycloalky, or
d) phenyl;
25 Rggis
a) C,_g alky! optionally substituted with C; g alkoxy or C;_g hydroxy, Cg ¢
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,, CFg, halo, -CN, OH, C ¢ alkyl, C; 5

30 alkoxy, or C, 5 acyl;
b) /\
N—(CH
V| (CHo)r
35 c) phenyl, or
d) pyridyl;
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wherein the substituents (c) and (d) can be optionally substituted with
car boxyl wodferr ON,. fornyl, CF3, -NO2, Cl1_6 alkyl, Cl_6 apgpxiesdsbad acyl,
Cl 6 alkylthio, or Cl_6 al koxycarbonyl; R92 and R93 at each occurrence are
the sane gr different and are 15a)H, b) phenyl, c¢) Cl1 6 alkyl, or d)

benzyl ; 91 M4 and R95 at each occurrence are the sane or different and
are 20a)H, b) @, c)c glla_ﬁk ],kyl optionally substituted with -NR33 R84, or
d) R94 and RO5, take ]togeg er are =0; R96 is 25a)an aromati c npiety having
6 to 10 carbonPat om&a-15)2eBYL, o 6-enbered aromatic optional ly
benzo-fused het er oCygdrgineSdubstitidrts (208nd ()ldaheR eptivimllyalubstitgted fwith t he
group consisting of S, N, and O, wherein the substituents (a) and
(b) whBch can in tufGy. pelkexrerbenylcar afovh+ Friesrebesed pReraatic Reterocyeic maiety,
-CN, OH, phenyl, C1 i d
OH, e) Cl1_6 al koxy, h%gﬁgﬁ%tg%ié %%K%(%%fw%@mgt?@%g%u?&}sﬁ%%%leﬁg\g rIgéiiExlﬂ\ld )
REPLACED WD 98/5416), PCT/ US98/ 09889 h) R97 is <0

c) an aromatic moiety having 6 to 10 carbon atoms, or
d) a 5-, 6-, 7-membered aromatic heterocyclic moiety having one to three
10 atoms selected from the group consisting of S, N, and O,

wherein the substituents (c) and (d) can be optionally substituted with
carboxyl, halo, -CN, formyl, CFg, -NO,, Ci6 alkyl, C, ¢ alkoxy, Ci6 acyl, Gy
alkylthio, or C; ¢ alkoxycarbonyl;

R92 and R93 at each occurrence are the same or different and are

15 a) H,
b) phenyl,
c) Cq.¢ alkyl, or
d) benzyl;
Rg4 and Rgy at each occurrence are the same or different and are
20 a) H,
b) OH,

c) C,.¢ alkyl optionally substituted with -NRgg Rgy, or
d) Rg, and Rgg taken together are =0;

Rgg is
25 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
0O,
wherein the substituents (a) and (b) which can in turn be substituted
30 with one or three -NO,, CFj, halo, -CN, OH, phenyl, Cl-5 alkyl, Cl-5
alkoxy, or C; acyl,
c) morpholinyl,
d) OH,
e) C,.¢ alkoxy,
35 f) -NRg3Rg,,

g) 'C(=O)'R97, or
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5a) nor pholinyl, b) OH or c¢) Cl-6 alkoxy; his 1, 2, or 3; i is O, 1, or 2;
10 j is Oor 1; kis 3, 4, or 5 1is 2 or 3; mis 4 or periushsossss 1, 2, 3,
4, or WOSH6ls 0, 1, 2, 3, 4, or 5 with the proviso that n and p

together are 1, 2, 3, 4, or 5, qgis 1, 2, 3, or 4, r is 2, 3, or 4;, t is O

1, 2, 3, 4, 5 or 6; uis 1 or 2. 20 2. A conpound of Claiml which is :

a) (S)-NH3-[3-Fl uoPo- 4- nor phol i nyl ) pheny11- 2- oxo- 5-
oxazol i di nyl J'Het hykl't am de’ " b)

(S)-N-[[3-13-Fluoro 5-nmet hyl-1, 3, 4-thi adi azol -2-y1)-1- 25

pi perazi nyl | phenyl] - 2- oxo- 5- oxazol i di nyl i met hyl | t hi oacet am de; C)
(S) - N-[ Bo[18- Fl uor 0-4-[2', 5' - di oxospi r o[ pi peri di ne-4, 4' -i ni daz011di ne] - 1-
yl | phenyl ] - 2- oxo- Smexszdinyt]i nyl | met hyl | t hi oacet ami de; d)

(S)-N-H3-[3-Fl uoro-4-(4-norphol i nyl)phenyl] - 2- oxo-5-
oxazol i di nyl et hyPE:RF oacet ani de;

30e) (S) - N- H3- [y3- FI gor og18oxy4- mor phol i nyl ) pheny11- 2- oxo- 5-
oxazol i di nyl | et hyl ]ltshi our ea,;
(S) - N R3h i81F2,umrd- 4- (4- nor phol i nyl ) pheny1] - 2- oxo- 5- oxazol i di nyl | met hyl i N -
met hyl t hi Quy E}a;or 2 g)
(S)-N[ [’35’3-’ uor O- 4- ( 4- nor phol i nyf | pheny11- 2- oxo- 5- oxazol i di nyl | net hyl | 35
t hi oftlor njisi @er 1h) (S)- N- H3-[ 3- Fl uor o- 4- (4- nor phol i nyl ) pheny11- 2- oxo- 5-
-108- TH ,.. 5 SI—%EET HAS BEEN REPLACED WD 98/54161PCT/ US98/ 09889
oxazol i dfA¥Paket™h i t hi opr opi on- ani de:

1is 2 or 3;

m is 4 or 5;
"nis0,1,2, 3,4, 0r5;
15 pis0,1,2,3,4,0r5 with the proviso that n and p together are 1, 2, 3,4, orb;
qis 1,2, 3, or 4;
ris 2, 3, or 4;
tis 0, 1, 2, 3, 4, 5, or 6;
uis 1lor2.
20
2. A compound of Claim 1 which is :
a) (S)—N-[[3-[3-Fluoro-4-(4-morpholiny1)phenyl} -2-0%X0-5-
oxazolidinyllmethyllthioacetamide; |
b) (S)-N-[[3-[3-F1uoro-4-[4-(5-methy1- 1,3,4-thiadiazol-2-yl)-1-
25 piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide;
c) (S)-N-[[3-[3-F1uoro-4-[2',5'-dioxospiro[piperidine-4,4’-imidazohdme]-1-
yl]phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide;
d) (S)-N-{{3- [3-Fluoro-4-('4-morpholinyl)phenyl] -2-0x0-5-
oxazolidinyl]methyl] thioacetamide;
30 e) (S)-N—[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-
oxazolidinyljmethyl]thiourea; B
1)) (S)-N-[[3-[3—F1uoro—4-(4-morpholinyl)phenyl]-2-oxo-5-oxazohd1nyl]methyl]-
N’-methylthiourea; N
g) (S)-N-[[3-[3—Fluoro-4-(4-morpholinyl)phenyl] -2-oxo-5-oxazolidinyllmethyl]-

35 thioformamide; .
h) (S)-N-[[3-[3-Fluoro-4-(4-morpholiny1)phenyl]-2-oxo-5-
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i) (S) N4[ 343- Fluor 0- 4- (4- nor phol i nyl ) phenyl ] - 2- oxo- 5- oxazol i di nyl | et hyl ) -
2- chl or ot hi oacet am de; j)

(S) - N-[ [WO[985#16% 01 0- 4- (4- mor ophol i nyl ) pheny1] - 2- oxo- 5- oxaZBFTHPIA?P8%et hy| |
- 5 ct,a,a-trifluorothi oacet am de; Kk

(S)- N[[3B:%aﬁhuﬁry@hﬂetwmmbpmhdmmweny|] 2- 0x0- 5- oxazol i di nyl ] met hyl ] -

fl h
(s Olr\ff [ 5"?5?)%?310 (SN-U%(3/BlugrRot 4or BheinyDphonyll 3-oso Saxpaplidipyh ﬁ“f"h Pyl

- &, a-di f busighiiipaceiamdele;
10m (S) - N-R343- Fl uor 0- 4- ([4 mor phol i nyl ) pheny 1] ﬁ azol ]hyl]
- cc-cyanot hi odcet anSy-(3-(3- Fluorqrji-(4 -moropholiny )pheny 2- oxo -oxazoli my me y

(S)-N-4f 3a[<§a R4l thidbetdhialo! i nyl) phenyl] - 2- oxo- 5- oxazol i di nyl ] net hyl | -
a, a- di chl of ot hi oacet am de

(S) - N-[ [ 343- Fl &dr o- 4S§N- %&E%E&or%«#mgwlmxl@h@kbué ¥R otacalidipyimetigl-] -
15 cc- (rret hﬁxgr%ﬂgﬁu#ﬁ@ oacet am de;
I me

oxazol i di ny I'oacet am de; oxazol i di ngl

t hi oacet am de; 120r) )(BBN-I8-[3- Fmorq414qmbpl®wh?é‘>@ﬂyli')2 0Xg- ?’F?Gell@lﬁyliljneth}ﬁ]'

- 0X0- - _a fgl i d{ il I rre&lgall | t hi oacet am de; S)

(S)- N-[[333°‘ R8It T oy acet y1) - 1- pi perazi nyl | pheny11- 2- oxo- 5-

oxazoligdi nyl Jnehhyl ](Sbmi\b[e[m-ei-ﬁ‘modezt -(4-morpholinyDphienyl}-yoxn:5-pFagolidingllmetydl-o- 4

-(4 -thionor hollngl%%n -2 -o0xo- 5- 25

oxazolidir?S/? f}H§?‘] cetamde u) (S)-NH3 - 3 -Fluoro- 4
-( 4 -thionorPhgl i nyis)-phgsy3- FhQ)ro-QXQ-rBorpholinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]—

oxazol i di nyI I nghh yl Il thi o-acet am de, thionorpholine S-oxide, V)

(S)-N- [ [ edichlotethig Wtﬁml‘? -t hi onor phol i nyl ) pheny11- 2- oxo- 5 -

oxazol i di nyl i m%t)hy | ] (ShiNoF[ 8.4 Fubr6la. (4 trhbr@ioli Ryl ipHengl] 2-0x5-Glbxadolidinyllmethyl]-

30wW) (S)-N4[ 343, 5-Di f| uor.0-444- (hyxgr oxyacetyl)-1-pi perazinyl | phenyll-2-o0x0-5

- oxaz mﬁwqhmwbwﬂtéé@é? X) (S)-N[[ 3-[ 4-[1-[ 1,

2, 4 ]Triazol y)] pheny §IN -2 [-30x0¢ - Bt - pxagz okt i Wiryd 4 o1k hiyp h etrhy br2ao x 0 - 5 -
y) (S)-N-[[343-Fl uoro-444-(hydr oxgacetyl) 1- pi perazinyl] phenyl] -2-oxo-5-
35 oxazol iaxpmslidinylhmetplithiogcetgmige

q) (S)-N-[[{3-[4-11-[1,2,41Triazolyllphenyl]-2-0x0-5-
oxazolidinyl)methyl]jthioacetamide;
20 1)) (S)-N-[[3-[1-(Hydroxyacetyl)-5-indolinyl]-2-0x0-5-
oxazolidinyl)methyl]thioacetamide; '
s) (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyl}-2-oxo-5-
oxazolidinyllmethyl}thioacetamide;
t) (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-0x0-5-
25 oxazolidinyllmethyljthio-acetamide;
u) (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-0x0-5-
oxazolidinyllmethyllthio-acetamide, thiomorpholine S-oxide;
v) (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-0x0-5-
oxazolidinyl)methyl)thio-acetamide, thiomorpholine S, S-dioxide;
30 w) (S)-N-[[3-[3,5-Difluoro-4-[4-(hydroxyacetyl)-1-piperazinyl] phenyl]-2-oxo-5-
oxazolidinyl)methyl]thioacetamide;
X) (S)-N-[[3-[4-[1-[1,2,4])Triazolyllphenyl]-2-0x0-5-
oxazolidinyl}methyl]thiourea;
y) (8)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl]lphenyl]-2-oxo-5-
35 oxazolidinyl]-methyl]thiourea;
z) (S)-N-[[3-[1-(Hydroxyacetyl)-5-indolinyl]}-2-0x0-5-
-109-
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z) (S)-N-[[ 3 -[ 1 -(Hydroxyacetyl)- 5 -indolinyl] - 2 -oxo- 5- -109- TH
SHEET HAS KEN REPLACED WD 98/54161PCT/ US98/ 09889 :

oxazol i dwoyed/ssealhyl | t hi our ea; PCT/US98/09889

aa) (S) - N- H3- [ 3- Fl uor o- 4- (4-t hi onor phol i nyl') pheny1] - 2- oxo- 5-

oxazol i di nyhidRtWhBilSUERBurddli onor phol i ne S- oxi de;

bb) (S) - N R343- Fl uor o- 4 4- nor p hol i nyl ) phenyl] - 2- oxo- 5- oxazal i di nyI | met hyl - S

- 5 net hyl di t hiagdar H&ha e{[%'[ﬁ Fiupbe- ‘f‘dﬁ hiampoxg bl irpbipde il e219%me-i n

patients coqugucﬁhﬁgn@q?ﬂmmjrggl@go,;lgrﬁmgaglsamldén need thereof an effective
amount of a conpound Formula |I. -110- SHEEF HAS 1317. E\! REPLACED
bb)  (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyl)methyl-S-

5 methyldithiocarbamate;

3. A method for treating microbial infections in patients comprising administering

to a patient in need thereof an effective amount of a compound of Formula I.
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