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CHEMICAL COMPOUNDS

The present invention relates to antibiotic compounds and in particular to antibiotic
compounds containing a substituted‘ oxazolidinone ring. This invention further relates to
processes for their preparation, to intermediates useful in their preparation, to their use as
therapeutic agents and to pharmaceutical compositions containing them.

The international microbiological community continues to express serious concem
that the evolution of antibiotic resistance could result in strains against which currently
available antibacterial agents will be ineffective. In general, bacterial pathogens may be
classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with
effective activity against both Gram-positive and Gram-negative pathogens are generally
regarded as having a broad spectrum of activity. The compounds of the present invention are
regarded primarily as effective against Gram-positive pathogens because of their particularly
good activity against such pathogens.

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and
mycobacteria, are particularly important because of the development of resistant strains which
are both difficult to treat and difficult to eradicate from the hospital environment once
established. Examples of such strains are methicillin resistant staphylococcus (MRSA),
methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant
Streptococcus pneumoniae and multiply resistant Enterococcus faecium.

* The major clinically effective antibiotic for treatment of such resistant Gram-positive
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to
vancomycin and other glycopeptides is also appearing. This resistance is increasing at a
steady rate rendering these agents less and less effective in the treatment of Gram-positive
pathogens.

Certain antibacterial compounds containing an oxazolidinone ring have been described
in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and
Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1156-1165). Such antibacterial oxazolidinone
compounds with a 5-methylacetamide sidechain may be subject to mammalian peptidase

metabolism. Furthermore, bacterial resistance to known antibacterial agents may develop, for
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example, by (i) the eVolution of active binding sites in the bacteria rendering a previously
active pharmacophore less effective or redundant, and/or (ii) the evolution of means to
chemically deactivate a given pharmacophore. Therefore, there remains an ongoing need to
find new antibacterial agents with a favourable pharmacological profile, in particular for
compounds containing new pharmacophores. |

We have discovered a class of antibiotic compounds containing a new class of

- substituted oxazolidinone ring which has useful activity against Gram-positive pathogens
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including MRSA and MRCNS and, in particular, against various strains exhibiting resistance
to vancomycin and against E. faecium strains resistant to both aminoglycosides and clinically
used B-lactams.

Accordingly the present invention provides a compound of thé formula (I), or a

pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof,

Q_NEOM/@

. - @
wherein X is -O-, -S-, -SO- or -SO,-; | : _ . |
HET. is a C-linked 5-membered heteroaryl ring containing 2 to 4 heteroatoms independently
selected from N, O and S, which ring is optionally substituted on an available carbon atom by
1 or 2 substituents independe_:ntly sele_ct__ed from (1-4C)alkyl, amino, (1-4C)alkylamino, (1-
4C)alkoxy and haldgen, and/or on an available pitro gen atom (provided that the ring is not
thereby quaternised) by (1-4C)alkyl;
Q is selected from Q1 to Q9 :-
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T N ' ' - ' |

Q3 Q4 Q5 Q6
A |
TA?\1 N\ N R\ N j
A T T I D=A,
1 1 Xq 1
Q7 Q8 Q9

wherein Rz. and R’ are independently hydrogen or fluoro;

wherein A, is carbon or nit_rogen; B, is O or S.(or, in Q9 only, NH); X, is O, S or N-R!
(wherein R is hydrogen, (1-4C)alkyl or hydroxy-(1-4C)alkyl); and wherein

in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms
(when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via
A, when A, is carbon; Q8 is linked toT via either of the specified carbon atoms in the 5-
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon
atoms on either side of the linking bond shown;

wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbeiow);'

(TA) T is selected from the following groups :- |

(TAa) AR, ARI-(1-4C)alkyl-, AR2 (carbon linked), AR3;

(TAb) ARI-CH(OH), AR2-CH(OH)-, AR3-CH(OH)—;

(TAc) AR1-CO-, AR2-CO-, AR3-CO-, AR4-CO-;

(TAd) AR1-O-, AR2-O-, AR3-O-;
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(TAe) AR1-S(0)q- , AR2-8(0)q-, AR3-S(O)g- (qis 0, 1 or 2);

(TAf) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring
system containing 1, 2 or 3 nitrogen atoms;

(TAg) a carbon linked tropol-3-one or tropol-4-one, 6btionally substituted in a position not
adjacent to the linking position; or

(TB) T is selected from the following groups :-

(TBa) halo or (1-4C)alkyl |

{optionally substituted by one or more groups each independently selected from hydroxy, (1-
4C)alkoxy, (1-4C)alkanoyl, cyano, halo, triﬂuororhe;hyl, (1 -4C)alk6xycarbonyi, -NRvRw, (1-
6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-( 1-4C)alkyl-N-(1-6C)alkanoylamino, (1-
4C)alkylS(O)q- (q is 0, 1 or 2), CY1, CY2 or AR1};

(TBb) -NRv'Rw' ;

(TBc) ethenyl, 2-(1-4C)alkylethenyl, 2-cyanoethenyl, 2—cyano—2—((1-4C)a1kyl)ethenyl 2-
nitroethenyl, 2-nitro-2-((1-4C)alkyl)ethenyl, 2- ((1-4C)alkylammocarbonyl)ethenyl 2- ((1-

_ 4C)a1koxycarbonyl)ethenyl 2-(AR1)ethenyl, 2-(AR2)ethenyl;
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(TBd) R"CO-, R'*S(0),- (g is 0, 1 or 2) or RCS-

wherein R" is selected from the following groups :-

(TBda) - CY1lorCY2;

(TBdb) hydrogen, (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(1-
4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl, 2-((1-
4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl or 2-(AR2)ethenyl; or

(TBdc) (1-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1-
4C)alky1S(O)pNH- or (1-4C)alkylS(0)p-((1-4C)alky)N- (p is 1 or 2)};

wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl; Rv‘-is hydrogen, (l-
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (1 —4C)alkyl (3 8C)cycloalkyl (1-4C)alky1-
CO- or (1-4C)alkylS(O)q- (g is 1 or 2) or '

(TC) T is selected from the following groups :-

(TCa) an optionaily substituted,' fully saturated 4-membered mdnocyclic ring coni:aining 1
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heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or
sp’ carbon atom;

(TCb) an optionally substituted 5S-membered monocyclic ring containing 1 heteroatom
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring
sp® or sp? carbon atom, which monocyclic ring is fully saturated other than (where |
appropriate) at a linking sp* carbon atom;

(TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2~ -
heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a
ring nitrogen atom or a ring sp’ or sp’ carbon atom, which monocyclic ring is fully saturated

other than (where appropriate) at a linking sp® carbon atom; or

(TD) T is selected from the following groups :-

(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as.the only ring
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring
nitrogen atom or a ring sp’ or sp® carbon atom) substituted (but not adjacent to the linking
position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is

(1) fully saturated other than (where appropriate) at a linking sp® carbon atom; -

(i) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from
the linking position when the link is via a nitrogen atom or an sp’ carbon atom) or one -N(Rc)-
group in an optional substituent (not adjacent to the linking position) and is

(iii)  optionally further substituted on an available ring carbon atom; or

(TDDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring
sp’ or sp” carbon atom) containing 0,  or 2 ring nitrogen atoms (and optionally a further O or
S rh_lg heterdatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic
ring system is _

(i) fully saturated other than (where appropriate) at a linking sp® carbon atom;

(ii) containsoneQorS heteroatom.,., or one -N(Rc)- group in the ring (at least two carbon
atoms awéy from the linking position when the link is via a nitrogen atom or an sp? carbon
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position)
and is

(iii)  optionally further substituted on an avaiiable ring carbon atom;
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wherein Re is selected from groups (Rcl) to (Rc5) :- .
(Rcl) (1-6C)alkyl {optionally substituted by one or more (1-4C)alkanoyl groups (including

geminal disubstitution) and/or optionally monosubstituted by cyano, (1-4C)alkoxy,

'triﬂuorometh-yl, (1-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined

hereinafter), (1-4C)alkylS(O)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1-
6C)alkyl chain, optionally substituted by one or more groups (including geminal - '
disubstitution) each independently selected from hydroxy and fluoro, and/or optionally
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4C)alkyl], (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-(1-
6C)alkanoylamino, (1-4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alkyl)N- (p is 1 or 2)};
(Rc2) R“CO-,R"SO,- or R*CS- | |
wherein R" is selected from (Rc2a) to (Rc2e) :-

(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1,CY2;

(Rc2b) hydrogen, (1-4C)atkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is
hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl], ethehyl, 2-‘(1-4C)zilkylethenyl, 2-
cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((1-4C)alkyl)ethenyl,
2-((1-4C)alkylaminocarbonyl)ethenyl, o
2—((1-4C)a1koxycarbonyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl;

(Re2c) (1-10C)alkyl . |

{optionally substituted by one or more groups (including geminal disubstitution) each
independently selected from hydroxy, (1-10C)alkoxy, (1-4C)alkoxy-(l'-4C.)alkoxy, (1-
4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH),, and
mono- and di-(1-4C)alkoxy derivatives thereof], phosphiryl [-O-P(OH), and mono- and di-(1-
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group
selected from phosphonate [phosphono, -P(O)(OH),, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphinate [-P(OH), and mono- and di-(1-4C)alkoxy derivatives
thereof], cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyi, (1-4C)alkoxy~(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, (1-4C)alkylamino,
di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-
(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di((1 -4C)alkyl)aminocarbonyf, (1- |
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4C)alkylS(O)p-((1-4C)alkyl)N-, fluoro(1-4C)alkylS(O)pNH-, fluoro(1-4C)alkylS(O)p((1-

4C)alkyl)N-, (1-4C)alkylS(O)q-, CY1, CY2, AR1, AR2, AR3, AR1-O-, AR2-O-, AR3-O-,
AR1-S(0)q- , AR2-S(0)q- , AR3-5(0)q- , AR1-NH-, AR2-NH-, AR3-NH- (p is 1 or2 ar!d q
is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and AR3 containing
groups}; - .
(Rc2d) R™C(0)O(1-6C)alkyl wherein R™is AR1, AR2, (1-4C)alkylamino, benzyloxy-
(1-4C)alkyl or (1-10C)alkyl {optionally substituted as defined for (Rc2c)}; -
(Rc2e) R"*O- wherein R" is benzyl, (1-6C)alkyl {optionally substituted as defined for
(Rc2c)}, CY1, CY2 or AR2b; ' ' ' '
(Re3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-((1-
4C)alkylaminocarbonyl)ethenyl, 2-((1-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) '
Pt
R16
(Rc3a)

XOO

wherein X” is -OR", -SR"’, -NHR"and -N(R""), ;

wherein R" is hydrogen (when X® is -NHR "and -N(R""),), and R" is (1-4C)alkyl, phenyl or
AR2 (when X® is -OR", -SR"" and -NHR""); and R' is cyano, nitro, (1-4C)alkylsulfonyl, (4-
7C)cycloalkylsulfonyl, phenyisulfonyl, (1-4C)alkanoyl and (I-4C)alkoxycarbonyl;

(Rc4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b;

(Rc5) RAOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, ReN=C(Rh)C(=0)- or
RiNHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, .hydmxy(l -6C)alkyl,
(1-6C)alkoxy(1-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4C)alkyl}, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkoxy, hydroxy(2-6C)alkoxy, (1-
4C)alkylamino(2-6C)alkoxy, di-(1-4C)alkylamino(2-6C)alkoxy; Rg is (1-6C)alkyl, hydroxy
or (1-6C)alkoxy; Rh is hydrogen or (1-6C)alkyl; Ri is hydrogen, (1-6C)alkyl, AR1, AR2,
AR2a, AR2b and Rj is hydrogen or (1-6C)alkyl;

wherein
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AR1 is an optionally substituted phenyl or optionally substituted naphthyl; -

AR?2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ﬁng carbon atom, or a ring nitrogen atom if the ring is not thereby quaternised;
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen
atom if the ring is not thereby quate_mi_sed;. _ _

AR2b is a fully hydrbgenated version of AR2 (1.e. AR2 systems having no unsaturation),
linked via a ring carbon atom or linked via a ring nitrogen atom;

AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ring carbon atom in either of the rings compriéing the bicyclic system;

AR3a is a partially hydrogenatéd version of AR3 (i.e. AR3 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen

atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic

: systein;
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AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having:no unsaturation),
linked via a ring carbon atofn, or linked via a ring nitrogen atom, in either of the rings
comprising the bicyclic system; _

AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and

linked via a ring carbon atom in any of the rings comprising the tricyclic system;

‘ARda is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not

the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen
atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system;
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring;

CY2 is an optionally substituted cyclopentenyl or cyclohexeny! ring.
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In this specification, where it is stated that a ring may be linked via an sp? carbon
atom, which ring is fully saturated other than (where appropriate) at a linking sp® carbon atom,
it is to be understood that the ring is linked via a C=C double bond.

~ In another emdodiment, (Rcl) is as defined above other than the optional phenyl
5 substituent on (1-6C)alkyl is optionally substituted as for AR1 defined hereinafter; and
(Rc2c), is as defined above and further includes carboxy as an optional substituent on R* as
(1-10C)alkyl.
(TAf) When T is an optionally substituted N-linked (fully unsaturated) S-membered
| heteroaryl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected from a
10 group of formula (TAf1) to (TAf6) below (particularly (TAf1), (TAf2), (TAf4) and (TAfS),
' and especially (TAf1) and/or (TAf2)). The above preferred values of (TAf) are particularly
preferred when present in Q1 or Q2, especially Q1, and when X is -O-.

Re Re

——
RS R4 . '

Re RS R5 RS
15 (TAf1) (TAf2) (TA3)
R4
=N N
N =N\
N, N— \r N—
N____ S N ~
=N R )\Q 7
R Re R®
(TAf4) (TAfS) (TA£6)

20 wherein : _
R® is selected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
4C)alkoxycarbonyl, (1-4C)alkanoyl, carbamoyl! and cyano;
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R* and R® are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, a-
4C)alkoxy, (1 -4C)alkylS(O)§- (qis 0, 1 or 2), (1-4C)alkanoyl, (1-4C)alkoxycarbonyl, (2-
4C)alkanoyloxy-(1-4C)alkyl, benzoxy-(1-4C)alkyl, (2--4C)alkanoylamino, -CONRvRw, -
NRvRw and'(l -4C)alkyl {optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (1-
4Cjaikoxy, (1-4C)alkylS(O)q- (qis 0, 1 or2), (1-4C)alkoxy¢arbonyl, ( 1-4C)alkanoy1amind,
-CONRVRw, -NRvRw; wherein RvRw is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-
4C)alkyl}; ' o

or R* is selected from one of the groups in'(TAfa) fo (TAfc). below, or (where appropriate)
one of R* and R® is selected from the above list of R* and R® values, and the other is
selected from one of the groups in (TAfa) to (TAfc) below :-

(TAfa) a group of the formula (TAfal)

Y%%Lzo

X0

(TAfal)
wherein Z°is hydrogen or (1;4C)alkyl;
X° and Y? are independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxycarbonyl,
halb, cyano, nitro, (1-4C)alkylS(O)q- (qis 0, 1 or 2), RvRwWNSO,-, triﬂuoromet_hyl,
pentafluoroethyl, (1-4C)alkanoyl and -CONRvRw {wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]}; or
one of X° and Y? is selected from the above list of X° and Y° values, and the other is
selected from phenyl, phenylcarbonyl, -S(O) -phenyl (q is 0, 1 or 2), N-
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(0)q- (qis 0, 1 or 2),
N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be
optionally substituted by up to three substituents independently selected from (1-4C)alkyl,
cyano, trifluoromethyl, nitro, halo and (1-4C)alkylsulfonyl; |
(TAfb) an acetylene of the formula -=-H or -=-(1-4C)alkyl; _
(TAfc) -X'-Y'-AR2, -X'-Y'-AR2a, -X'-Y_‘-_AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X'-Y'-
AR3b; _
wherein X' is a direct bond or ;CH(OH)- and
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Y' is (CH,)y -(CH,),-NH-(CH,),,-, -CO-(CH,),,-,-CONH-(CH,),,-, -C(=S)NH-(CH,),- or -

C(=0)0~(CH,),;- ; o

or wherein X' is -(CH,),- or -CH(Me)~(CH,),- and

Y'is -(CH,),-NH~(CH,),-, -CO~(CH,),-, -CONH~(CH,),-, -C(=S)NH-(CH,) -,
-C(=O)O-(CH2)m— or -8(0),-(CH,),- ;

or wherein X' is -CH,0-, -CH,NH- or -CH,N((1-4C)alkyl)- and

Y' is -CO-(CH,),,-, -CONH-(CH,),,- or -C(=S)NH-(CH,),,- ; and additionally Y' is -

-S0O,- when X' is -CH,NH- or -CH,N((1-4C)alkyl)-, and Y' is (CH,),- when X' is -CH,0- or
-CH,N((1-4C)alkyl)- ; whereinnis 1,2 or3;mis 0,1,2 or3 and q is O, 1 or 2; and when Y*
is -(CH,),,-NH-(CH,),,- each m is independently selected from 0, 1, 2 or 3.

It is to be understood that when a value for -X'- is a two-atom link and is written, for
example, as -CH,NH- it is the left hand part (-CH,- here) which is bonded to the group of
formula (TAf1) to (TAf6) and the right hand part (-NH- here) which is bonded to -Y'- in the
definition in (TAfc). Similarly, when -Y'- is a two-atom link and is written, for example, as -
CONH- it is the left hand part of -Y'- (-CO- here) which is bonded to the right hand part of -
X'-, and the right hand part of -Y'- (-NH- here) which is bonded to the AR2, AR2a, AR2b,
AR3, AR3a or AR3b moiety in the definition in (TAfc).

* Preferably R® is hydrogen or (1-4C)alkyl, and R* and R® afe independently selected
from hydrogen, (1-4C)alkyl or one of R* and R® is selected from group (T Afa). Other
preferable substituents on the (TAf1) to (TAf6) are illustrated in the accompanying Examples.

(TAg) When T is a carbon linked tropol-3-one or trbpol-4-one, optionally substituted in a
position not adjacent to the linking position (TAg), it is preferably selected from a group of
formula (TAgl), (TAg2) or (TAg3). The above preferred values of (TAg) are particularly
preferred when present in Q1 or Q2, especially Q1, and when X is -O-.
0 R7 -
R’ o 0

R7

(TAg1) (TAg2) | (TAg3)
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. wherein R’ is selected from -
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(TAga)hydrogen, (1-4C)alkyl {optionally substituted by one or two substituents (excluding
geminal disubstitution) independently selected from ﬂuoro hydroxy, ( 1-4C)alkoxy and -
NRva]} or

( TAgb)R‘-O-, R®-S-, R:-NH- or R®R®-N-;

wherein R® is selected (independently where appropriate). from hydrogen, (1-4C)alkyl or (3-
8C)cycloalkyl {both optionally substituted by one or two substituents (excluding geminal
disubstitution) independently selected from hydroxy, (1-4C)alkoxy, (1 -4C)alkoXyc5rbonyl
and -NRvRw}, (2-4C)alkenyl {optionally substituted by one or two -NRvRw substxtuents}
(1-4C)alkanoy! {optionally substituted by one or two substituents mdependently selected
from -NRvRw and hydroxy}, phenyl-(1-4C)alkyl or pyridyl-(1-4C)alkyl {the phenyl and
pyridyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw
substituents}; or o .

(TAgc) morpholino, thiomorpholino, pyrrolidino {optionally independently substituted in the
3- and/or 4-positions by (1-4C)alkyl}, piperidino substituted in the 4-position by R’-, R*-O-,
R’-S-, R>-NH- or R°R’-N-; wherein R’ is selected (independently where appropriate) from
hydrogen, (1-4C)alkyl {optionally substituted by one or two (excluding geminal
disubstitution) hydroxy, (1-4C)alkoxy, (1-4C)alkoxycarbonyl or -NRvRw} and piperazino
{optionally substituted in the 4-position by (1-4C)alkyl, (3-8C)cycloalkyl, (1-4C)alkanoyl,
(1-4C)alkoxycarbonyl or (1-4C)alkylsulfonyl, and optionally independently substituted in the
3- and/or 5-positions by (1-4C)alkyl}; wherein Rv is hydrogen or (1-4C)alkyl; Rw is
hydrogen or (1-4C)alkyl.

(TC) Preferred values for the optional substituents and groups defined in (TCa) to (TCc) are
defined by formulae (TC1) to (TC4) :-

- RP
G—B
P 7B G—B, w0 .
As ( A~ _/A-3— S\ /3
\ G—'/ O (Jor B4

(TC1) Tcz) (TC3) (TC4)
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wherein in (TC1) : >A,-B,- is >C(Rq)-CH(Rr)- and G is -O-, -S-, -SO-, -SOZ'- or >N(Rc);
wherein in (TC2) : ml is 0, 1 or 2; >A;-B,- is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -O-, -
S-, -SO-, -S0,- or >N(Rc); '
wherein in (TCB) :ml is 0, 1 or 2; >A,-B;- is >C(Rq)-CH(Rr)- (other than when Rq and Rr-
are both together hydrogen) and G is -O-, -S-, -SO-, -SO,- or >N(Rc); |
wherein in (TC4) :nlis l or2; 0l is 1 or2 and nl +ol =2 or 3; >A,-B,- is >C=C(Rr)- or
>C(Rq)-CH(Rr)- or >N-CH,- and G is -O-, -S-, -SO-, -SO,- or >N(Rc); Rp is hydrogen, (1-
4C)alkyl (other than when such substitution is defined by >A;-B,-), hydroxy, (1-4C)alkoxy or
(1-4C)alkanoyloxy; |
wherein in (TC1), (TC2) and (TC4); m1, nl and ol are as defined hereinbefore :
>A,-B,- is >N-CH,- and G is >C(R'")(R"), >C=0, >C-OH, >C-(1-4C)alkoxy, >C=N-OH,
>C=N-(1-4C)alkoxy, >C=N-NH-(1-4C)alkyl, >C=N-N((1-4C)alkyl), (the last two (-
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds; ' -7
Rqis hydrogen, hydroxy, halo, (1-4C)alkyl or (1-4C)alkanoyloxy;
Rr is (independently where appropriate) hydrogen or (1-4C)alkyl; _
R'! is hydrogen, (1-4C)alkyl, fluoro(1-4C)alkyl, (1-4C)alkyl-thio-(1-4C)alky! or hydroxy-(1-
4C)alkyl and R" is -[C(Rr)(Rr)],.-N(Rr)(Rc) wherein m2 is 0, 1 or 2; '
and, other than the ring substitution defined by G, >A,-B,- and Rp, each ring system rhay be
optionally further substituted on a carbon atom not adjacent to the link at >A,- by up to two
substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alkyl (including
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-
4C)alkyl, (1-4C)alkanoylamino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=O) (other than when G is >N-Rc¢
and Rc is group (Rec2) defined hereinbefore) or independently selected from Rc; and also
hydroxy or halo (the last two optional substituents only when G is -O- or -S-);
wherein AR is as defined for formula (IP) hereinafter; Rc is selected from groups (Rcl) to
(Rc5) defined hereinbefore.

For the avoidance of doubt, (), ( ),, and (),, indicate (-CH,-),,;, (-CH,-),, and
(-CH,-),, respectively (optionally substituted as described above).

In the above definition of (TC1) to (TC4) and of the further optional substituents, AR
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is preferably AR2, and the further optional substituents are preferably not selected from the
values listed for Rc. A preferred value for G is >N(Rc) or >C(R")}R"?)."
Particularly preferred values for the optional substituents and groups defined in (TCa)
- -to (TCc), and (TC1) to (TC4) are contained in the following definitions (TCS) to (TC11) :-

0. " CGo

(TCs) - (TCe6) (TC?)
!
| | | |
| @/ ReHN . RC\N Rc-HN
N | \C \j\ [N
Rc N
(TCS8) - (TC9). - - (TC10) (TC11) .

| 10 wherein Rc has any of the values listed hereinbefore or hereinafter.
' ' Especially preferred are (TCS), (TC6), (TC7) and (TC9), most especially (TC5) in
| which Rc has any of the values listed hereinbefore or hereinafter (especially R*CO- with the
- preferable R" values given hereinafter). In (TCS) Re is preferably selected from the group
(Rc2), especially RPCO- with the preferable R'* values given hereinafter. In. (TC7) Rcis
15 preferably selectc?d from group (Rc3) or (Rc4).
The above preferred values of (TCa) to (TCc) are particularly preferred when present

in Q1 or Q2, especially Q1, and when X is -O- (especially when HET is isoxazole). -

(TDa) When T is a bicyclic spiro-ring system as defined in (TDa), it is preferably selected
20 from a group of formula (TDal) to (TDa9). The above preferred values of (TDa) are
particularly preferred when present in Q1 or Q2, especially Q1, and when X is -O-.
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PO 0 0OR
(TDa1) " (TDa2) (TDa3)
B v e 0
(TDa4) (TDas5) - (TDas) (TDa7)
B DO-
(TDa8) (TDa9)

wherein;

(i) the A, linking group is a nitrogen atom or an sp’ or sp” carbon atom (with the double
bond, where appropriate, orientated in either direction); and

(i)  one of the ring carbon atoms at positions marked * and ** is replaced by one of the
following groups -NRc-, >CH-NHRc, >CH-NRc-(1-4C)alkyl, >CH-CH,-NHRc, >CH-CH,-
NRc-(1-4C)alkyl {wherein a central -CH,- chain link is optionally mono- or di-substituted by
(1-4C)alkyl}; with the provisos that positions marked * are not replaced by -NH- in the ring
containing the A, link when A, is a nitrogen atom or an sp’ carbon atom, and that positions
marked * are not replaced by -NH- in the three membered ring in (TDal), (TDa4) and (TDaS);
and _

(ii})  the ring system is of)tionally (further) substituted on an available ring carbon atom by
up to two substituents independently selected from (1-4C)aikyl, fluoro(1-4C)alkyi (including
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-
4C)alkyl, (1-4C)alkanoylamino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, AR2-oxymethyl, AR2-thiomethyl, oxo (=O) (other than when the ring
contains an >N-Rc and Rc is group (Rc2)) and also hydroxy or halo;

N\
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wherein Rc has any of the values listed hereinbefore or hereinafter.

(TDb) When T is a 7-, 8- or 9-membered bicyclic ring system containing a bridge of 1, 2 or 3
carbon atoms as defined in (TDb), it is preferably selected from a group defined by the ring

5 skeletons shown in formulae (TDb1) to (TDb14) :-

10

7-membered ring skeletons

O m Ao

(4,1,0] (3.2,0] B (2.2,1)
(TDb1) (TDb2) (TDb3) (TDb4)

8-membered ring skeletons

@ A S

[3.3.0] 4.2,0] 4,1,1} [3,2.1)} [2,2,2] -
(TDb5) (TDb6) (TDb7) . (TDb8.) (TDbY)

9-membered ring skeletons

B, N A

[4,3,0) [5.2,0] [4.2,1] [3,3.1]. 3.2,2
(TDb10) (Tnb1__1) (TDb12) (TDb13) (TDb14).
wherein;

(1) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S

ring heteroatom) and when present the ring nitro gen, O or S heteroatom/s are at any position

| other than as part of the 3-membered ring in (TDbl)

15

(i) = thering system 1s lmked via a ring nitrogen atom or a ring sp’ or sp carbon atom.
(w1th the double bond, where appropriate, onentated in either direction) from any position in
either ring [other than from a bndgehead posmon or from an sp carbon atom in the 4-

membered ring in (TDb2), (TDb6) and (TDbl D],

Tt
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(ili)  one of the ring carbon atoms at a position not adjacent to the linking position, is
replaced (other than when the ring contains an O or S heteroatom) by one of the following
groups -NRc- [not at a bridgehead position], >C(H)-NHRc, >C(H)-NRc-(1-4C)alkyl, >C(H)-
'CH,-NHRc¢, >C(H)-CH,-NRc-(1-4C)alkyl [wherein the hydrogen atom shown in brackets is
5 not present when the replacement is made at a bridgehead position and wherein a central -
CH,- chain link is optionally mono- or di-substituted by (1-4C)alkyl}; with the proviso that
when the ring system is linked via a ring nitrogen atom or an sp’ carbon atom any replacement
of aring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking
position; and
10 (iv) thering system is optionally (further) substituted on an available ring carbon atom as
for the bicyclic spiro-ring systems described in (TDa); wherein Rc has any of the values listed
hereinbefore or hereinafter.
It will be appreciated that unstable anti-Bredt compounds are not contemplated in this
definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7), (TDb8), (TDb9), |
15 (TDbl2), (TDb13) and (TDb14) in which an sp® carbon atom is directed towards a bﬁdgehead
position).
Particularly preferred values of (TDb) are the following structures of formula (TDb4),
(TDbS) and/or (TDb9); wherein Rc has any of the values Iieted hereinbefore or hereinafter.
The above preferred values of (TDb) are particularly preferred when present in Q1 or Q2,

20 especially Q1, and when X is -O-.

N
\ Rc
\
N
_N \ _N
Re Re
[2,2.1] (3.2.1] [2,2.2]
(TDb4a & b) (TDb8) (TDb9)

In another embodiment there is provided a compound of the formula (I) which is
defined by the formula (IP) below, or a pharmaceutically-acceptable ealt Or an in-vivo
hydrolysable ester thereof, wherein |

25 Xis-O-,-S-, -SO- or -SO,-; |
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HET is a C-linked 5-membered heteroaryl ring containing 2 or 3 heteroatoms independently
selected from N, O and S (with the proviso that there are no O-O, O-S or S-S bonds), which
ring is optionally substituted on any available C atom (provided that when a N atom is
adjacent to the X-link, there is no substitution on any C atom that is adjacent to this N atom)
by 1 or 2 substituents independently selected from (1-4C)alkyl, amino, (1-4C)alkylamino, (1-
4C)alkoxy and halogen, and/or on an available N atom (provided that the ring is not thereby
quaternised), by (1-4C)alkyl;

%}_&/@

sz
- ap
wherein: R* and R’ are independently hydrogen or fluoro;

Rp is hydrogen, (1-4C)alkyl, hydroxy, (1-4C)alkoxy or (2-4C)alkanoyloxy;

>A-B- is of the formula >C%'C(Rr)- , >CHCHRr- | >C(OH)CHRr- or >N-CH,- -

15

20

25

(> represents two single bonds) wherein Rr is hydrogen or (1-4C)alkyl;

D is -O-, -S-, -80-, -80,- or >NRcp;

Rpl and Rp2 are independently oxo (=0) [but not when ch is group (PC) below], (1-
4C)alkyl, (1-4C)alkanoylamino-(1-4C)alkyl, hydroxy-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl (wherein AR is as defined hereinbelow)
or independently as defined for Rep hereinbelow with the proviso that Rp1 and Rp2 are not
phenyl, benzyl, AR (as defined hereinbelow), a tetrazole ring system, cyclopentyl or
cyclohexyl; and when D is -O- or -S-, Rp1 and Rp2 are additionally independently hydroxy or
bromo; ' |

wherein Rep is sélected from (PA) to (PE) below :- N

(PA) hydrogen, cyaho, 2-((1-4C)a1koxycarbonyl)ethenyl,.2-cyanoet-henyl, 2-cyano-2-
((1-4C)alkyl)ethenyl 2- ((1-4C)alkylammocarbonyl)ethenyl | _

(PB) phenyl, benzyl, AR (as defined hereinbelow) or a tetrazole ring system [optlonally
mono-substituted in the 1- or 2- position of the tétrazole ring by (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkyny! or (1-4C)alkanoyl] wherein the tetrazole ring system is joined to. the nitrogen in
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>NRcp by a ring carbon atom,; _ . _
(PC) R'*CO-, R"S02- or R"’CS- wherein R'™ is selected from (PCa) to (PCf) :-

(PCa) AR (as defined hereinbelow); :

(PCb) cyclopentyl or cyclohexyl, 1,3-dioxolan-4-yl, 1,3-dioxan-4-yl or 1,4-dioxan-2-yl -
[optionally mono- or di-substituted by substituents independently selected from (1-4C)alkyl
(including geminal disubstitution), hydroxy (but excluding 1,3-dioxolan-4-yl, 1,3-dioxan-4-y1
or 1,4-dioxan-2-yl substituted by hydroxy), (1-4C)alkoxy, (1-4C)alkylthio, acetamido, (1-
4C)alkanoyl, cyano and triﬂuoromethyl];.

(PCc) hydrogen, (1-4C)alkoxycarbonyl, trifluoromethyl, amino, (1-4C)alkylamino,
di((1-4C)alkyl)amino, 2-(5- or 6-membered heteroaryl)ethenyl, 2-(5- or 6-membered
(partially) hydrogenated heteroaryl)ethenyl, 2-phenylethenyl (wherein the heteroaryl or
phenyl substituent is optionally substituted on an available carbon atom by up to three
substituents independently selected from (1-4C)alkoxy, halo, cyano and (for the phenyl
substituent only) (1-4C)alkylsulfonyl];

(PCd) (1-10C)alkyl [optionally substituted by one or more groups (including geminal
disubstitution) each independently selected from hydroxy and amino, or optionally
monosubstituted by cyano, halo, (1-10C)alkoxy, triflnoromethyl, (1-4C)alkoxy-(i-4C)alkoxy,
(1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, (1-4C)alkoxycarbonyl, (1-
4C)alkylamino, di((1 -4C)aikyl)amino, (1-6C)alkanoylamino, (l-4C)alkoxycarb0njlamino, N-
(1-4C)alkyl-N-(2-6C)alkanoylamino, (1-4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-
((1-4C)alky!)N-, ﬂuoio(l-4C)a1kylS(O)pNH-, fluoro(1-4C)alkylS(O)p((1-4C)alkyl)N-,
phosphono, (1-4C)alkoxy(hydroxy)phosphoryl, di-(1-4C)alkoxyphosphoryl, (1-
4C)alkylS(O)q-, phenyl, naphthyl, phenoxy, naphthoxy, phenylamino, naphthylamino,
phenylS(O)q-, naphthylS(O)q- [wherein said phenyl and naphthyl groups are optionally
substituted by up to three substituents independently selected from (1-4C)alkoxy, halo and
cyano], or CY (as defined hereinbelow), whereinpis 1 or2 and qis 0, 1 or '2];

(PCe) R'C(0)O(1-6C)alkyl wherein R'* is an optionally substituted 5- or 6-membered
heteroaryl, optionally substituted phenyl, (1-4C)alkylamiﬁo, benzyloxy-(1-4C)alkyl or
optionally substituted (1-10C)alkyl;

(PCf) R'*PO- wherein R'* is benzy! or optionally substituted (1-6C)alkyl;
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(PD) RAOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0})- or
RiNHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,

. (_i -6C)alkoxy(1-6C)alkyl, amino, (1-4C)alkylamino, di-( 1-4C)alkylamino, (1-6C)alkoxy, (1-

6C)alkoxy(1-6C)alkoxy, hydroxy(2-6C)alkoxy, (1-4C)alkylamino(2-6C)alkoxy, di-(1-
4C)alkylamino(2-6C)alkoxy; Rg is (1-6C)alkyl, hydroxy or (1-6C)alkoxy; Rh is hydrogen or
(1-6C)alkyl; Ri is hydrogen, (1-6C)alkyl, optionally substituted phenyl or an optionally
substituted 5- or 6-membered heteroaryl [and (partially) hydrogenated versions thereof] and
Rj is hydrogen or (1-6C)alkyl
(PE) R'*CH(R'")(CH,)mp- wherein mp is 0 or 1; R'™ is fluoro, cyano, (1-4C)alkoxy,
(1-4C)alkylsulfonyl, (1-4C)alkoxycarbonyl or hydroxy, (provided that when mp is 0, R'™ is
not fluoro or hydroxy) and R'* is hydrogen or (1-4C)alkyl;
wherein AR is optionally substituted phenyl, optionally substituted phenyl(1-4C)alkyl,
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl;
wherein AR is also an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in
which the bicyclic heteroaryl ring systems may be linked via an atom in either of the rings
comprising the bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring
systems are linked via a ring carbon atom and may be (partially) hydrogenated; "
wherein CY is selected from :- ' |
@) cyclobutyl, cyclopehtyl,' cyclohexyl, cyclopentenyl or cyclohexenyl ring;
(i)  5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered
heteroaryl-S(O),-, 5- or 6-membered heteroarylamino [and (partially) hydrogenated versions
thereof] and _ |
(iii)  5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic
heteroaryl-S(O),-, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions
thereof]; wherein qis 0, 1 or 2 and any of the afore-mentioned ring systems in CY may be
optionally substituted by. up to three substituent_s. independently selected from halo, (1-
4C)alkyl [including geminal disuBstitution when CY is a cycloalkyl or cycloalkenyl ring in
(i)}, acyl, oxo and nitro- (1-4C)alkyl

For the avoidance of doubt, phosphono is -P(O)(OH),; (1-4C)alkoxy(hydroxy)—
phosphoryl is a mono-(1-4C)alkoxy derivative of -O-P(O)(OH),; and di-(1-
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‘In this embodiment of formula (IP) a ‘5- or 6-membered heteroaryl’ and ‘heteroaryl
(monocyclic) ring’ means a S- or 6-membered aryl ring wherein (unless stated otherwise) 1, 2
or 3 of the ring atoms are selécted from nitrogen, oxygen and sulfur. Unless stated otherwise,
such rings are fully aromatic. Particular examples of 5- or 6-membered heteroaryl ﬁng
systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine,
isoxazole, oxazole, isothiazole, thiazole and thiophene.

Particular examples of 5-membered heteroaryl rings containing 2 or 3 heteroatoms
independently selected from N, O and S (with the proviso that there are no 0-O, O-S or S-S
bonds; and in an alternative embodiment, also no N-S bonds) are pyrazole, imidazole, 1,2,3-
triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2.3-oxadiazole, 1,2,4-0xadiazole, 1,2,5-
oxadiazole, 1,3,4-oxadiazole; and also in an alternative embodiment, isothiazole, 1,2,5-
thiadiazole, 1,2,4-thiadiazole or 1,2,3-thiadiazole.

In this embodiment of formula (IP) a ‘5/6 or 6/6 bicyclic heteroaryl ring system’ and
‘heteroary! (bicyclic) ring’ means an aromatic bicyclic ring system comprising a 6-membered
ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic ring system
containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. Unless stated-
otherwise, such rings are fully aromatic. Particular examples of 5/6 and 6/6 bicyclic ring
systems are indole, benzofuran, benzimidazole, benzothiophene, benzisothiazole,
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline,
quinazoline, phthalazine, cinnoline and naphthyridine. .

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and
naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R'*, R*?, Ri
and AR include halo, (1-4C)alkyl , hydroxy, nitro, carbamoyl, (1-4C)alkylcarbamoyl, di-((1-
4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, (1-4C)alkylamino,
di((1-4C)alkyl)amino, (1-4C)alkyl S(O)q— (qis 0, 1 or 2), carboxy, (1-4C)alkoxycarbonyl, (2-
4C)alkenyl, (2-4C)alkynyl, (1-4C)alkanoyl, (1-4C)alkoxy, (1-4C)alkylS(O),amino, (1-
4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally substituted by up to three
substituents selected from halo, (1-4C)alkoxy or cyano), furan, pyrrole, pyrazole, imidazole,
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazdle, thiophene,

hydroxyimino(1-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl, hydroxy-(1-4C)alkyl, halo-(1-
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4C)alkyl, nitro(1-4C)alkyl, amino(1-4C)alkyl, cyano( 1-4C)alkyl, (1-4C)alkanesulfonamido, -

. aminosulfonyl, (1-4C)alkylaminosulfony! and di-((1-4C)alkyl)aminosulfonyl. The phenyl
. and naphthy! groups and heteroaryl (mono- or bicyclic) rings in R'*, Ri and AR may be

mono--or di-substituted on ring carbon atoms with substituents independently selected from
the above list of particular optional substituents.

In this specification the term ‘alkyl' includeé straight chained and branched structures.
For example, (1-6C)alkyl includes propyl, isopropyl and tert-butyl. However, references to
individual alkyl groups such as “propyl” are specific for the straight chained version only, and
references to individual branched chain alkyl groups such as “isopropyl” are specific for the
branched chain version only. A similar convention applies to other radicals, for exdx'nple
halo(1-4C)alkyl includes 1-bromoethyl and 2-bromoethyl.

There follow particular and suitable values for certain substituents and groups referred

- to in this specification. These values may be used where appropriate with any of the

15
_isopropyl; examples of (1-6C)alkyl include methyl, ethyl, propyl, isopropyl, pentyl and hexyl;
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definitions and embodiments disclosed hereinbefore, or hereinafter.

Examples of (1-4C)alkyl and (1-5C)alkyl include methyl, ethyl, and propyl and

examples of (1-10C)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, heptyl, octyl
and nonyl; examples of (1-4C)alkanoylamino-(1-4C)alkyl include formamidomethyl,
acetamidomethyl and acetamidoethyl; examples of hydroxy(1-4C)alkyl and hydroxy(1-
6C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl and 3-hydroxypropyl;
examples of (1-4C)alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl and- - -
propoxycarbonyl; examples of 2-((1-4C)alkoxycarbonyl)ethenyl include 2-
(methoxycarbonyl)etheny! and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((1-
4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples of
2-nitro-2-((1-4C)alkyl)ethenyl include 2-nitro-2-methylethenyi and 2-nitro-2-ethylethenyl;
examples of 2-({(1-4C)alkylaminocarbonyl)ethenyi include 2-
(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2- .
4C)alkenyl include allyl and vi.nyl; examples of (2-4C)alkynyl include ethynyl and 2-
propynyl; examples of (1-4C)alkanoyl include formyl, acetyl and propionyl; examples of (1-
4C)alkoxy include methoxy, ethoxy and propoxy; examples of (1-6C)alkoxy and (1-
lOC)alkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (1-4C)alkylthio
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include methylthio and ethylthio; examples of (1-4C)alkylamine inciude methylamino,
ethylamino and propylamino; examples of di-((l-4C)alkyl)amino include dimethylamino, N-
ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples
of halo groups include fluoro, chloro and bromo; examples of (1-4C)alkyisulfonyl include
methylsulfonyl and ethylsulfonyl; examples of (1-4C)alkoxy-(1-4C)alkoxy and (1- |
6C)alkoxy-(1-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3-
methoxypropoxy; examples of _ . o
(1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy include 2-(methoxymethoxy)ethoxy,
2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy;
examples of (1-4C)alkylS(0),amino include methylsulfonylamino and ethylsulfonylamino;
examples of (1-4C)alkanoylamino and (1-6C)alkanoylamino include formamido, acetamido
and propionylamino; examplés of (1-4C)alkoxycarbonylamino include
methoxycarbonylamino and ethoxycarbonylamino; examples of N-(1-4C)alkyl-N-(1-
6C)alkanoylamino include N-methylacetamido, N-ethylacetamido and N- -
methylpropionamido; examples of (1-4C)alkylS(O)pNH- wherein p is 1 or 2 include
methylsulfinylamino, methylsulfonylamino, ethylsulfinylamino and ethylsulfonylamino;
examples of (1-4C)alkylS(O)p((1-4C)alkyl)N- wherein p is 1 or 2 include -
methyisulﬁnylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino and 2-
(ethylsulfonyl)ethylamino; éxamples of fluoro(1-4C)alkylS(O)pNH- wherein p is 1 or 2
include trifluoromethylsulfinylamino and trifluoromethylsulfonylamino; examples of
fluoro(1-4C)alkylS(0)p((1-4C)alkyl)NH- wherein p is 1 or 2 include
trifluoromethylsulfinylmethylamino and trifluoromethylsulfonylmethylamino examples of (1-
4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphory! and
ethoxy(hydroxy)phosphoryl; examples of di-(1-4C)alkoxyphosphoryl include di-
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(mefhoxy)phosphoryl;

examples of (1-4C)alkylS(0)q- wherein q is 0, 1 or 2 include methylthio, ethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(0)q

~and naphthyIS(O)q- wherein q is 0, 1or2are phenylthio, phenylsulfinyl, phenylsulfonyl and

30

naphthylthio, naphthylsulfinyl and naphthylsﬁlfonyl respectively; eXafnples of benzyloxy-(1-
4C)alkyl include benzyloxymethyl and béhzyloxyethyl; example.s. of a-(3-4C)alkylene ch.ain.
are tfimethylene or tetramethylene; examples'of (1 -6C)alkoxy-(l-6C)alkyl include
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methoxymethyl, ethoxymethyl and2-methoxyethyl; examples of kydroxy-(2-6C)alkoxy
include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (1-4C)alkylamino-~(2- a
6C)alkoxy includei2-methylamin6ethoxy and 2-ethylaminoethoxy; examples of di-(1-
4C)alkylamino-(2-6C)alkoxy include2-dimethylaminoéthoxy and-2-diethylaminoetho-xy;
examples of phenyl(1-4C)alkyl include benzyl and phenethyl; examples of (1-
4C)alkylcarbamoyl include methylcarbamoyl and ethylcarbamoyl; examples of di((1-
4C)alkyl)carbamoyl include di{methyT)carbamoyl and di(ethyl)carbamoyl; examples of
hydroxyimino(1-4C)alkyl include hydrdkyiminorﬁethyl; 2-(hydroxyimino)ethyl and 1-
(hydroxyimino)ethyl; examples of (1-4C)alkoxyimino-(1-4C)alkyl include

methoxyiminomethyl, ethoxyiminomethyl; 1-(methoxyimino)ethyl and 2=

. (methoxyimino)ethyl; examples of halo(1-4C)alkyl include, halomethyl, 1-haloethyl, 2-
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haloethyl, and 3-halopropyl; examples of nitro(1-4C)alkyl include nitromethyl, 1-nitroethyl,
2-nitroethyl and 3-nitropropyl; examples of amino(1-4C)alkyl include aminomethyl, 1-
aminoethyl, 2-aminoethyl and 3-aminopropyl; examples of cyano(1-4C)alkyl include -
cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of (1-
4C)alkanesulfonamido include methanesulfonamido and ethanesulfonamido; examples of
(1-4C)alkylaminosulfonyl include methylaminosulfonyl and ethylaminosulfonyl; and
examples of di-(l—4C)alkylaminos_ulfonyl include dimethylaminosulfonyl, |
diethylaminosulfonyl and N-methyl-N-ethylaminosulfonyl; examples of (1-
4C)alkanesulfonyloxy include methylsulfonyloxy, ethylsulfonyloxy and propylsulfonyloxy;--
examples of (1-4C)alkanoyloxy include acetoxy; example,s of (1-4C)alkylaminocarbonyl
include methylaminocarbonyl and ethylaminocarbonyl; examples of di((1-
4C)alkyl)aminocarbonyl include, dimethylaxﬁinocarbonyl and diethylaminocarbonyl;
examples of (3-8C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;
exampies of (4-7C)cyc§oalkyi inciude cyclobutyl, eyclopentyl and cyclohexyl; examples of
di(N-(l-4C)alkyl)am_iﬁomethylimino include dimethylaminomethylimino and
diethylaminomethylimino.

Particular values for AR2 include, for eﬁcample, fof those AR2 containing one - -
heteroatom, furan, pyrrole, thiophene; for those AR2 cqntaiﬁing-one to four N atoms,
pyrazole, imidazole, pyﬁdine, pyrimidine;' ISyrazine, pyﬁdazinc, 1,2,3-& 1,2;¢tﬁuole and

tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine;
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for those AR2 containing one N and one S atom, thiazole and isothiazole; -
for those AR2 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole.

Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5-
dihydropyrrol-4-yl) and tetrahydropyridine (especially 1,2,5,6-tetrahydropyrid-4-yl). -

Partiéular examples of AR2b include, for example, tetrahydrofuran, pyrrolidi:ie, :
morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine
(preferably piperazino), imidazoline and piperidine, 1,3-dioxolan-4-yl, 1,3-dioxan-4-yl, 1,3-
dioxan-5-yl and 1,4-dioxan-2-yl. .

Particular values for AR3 include, for éxample, bicyclic benzo-fused systems
containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such
ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole,
benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline? quinoxaline,
quinazoline, phthalazine and cinnoline. _

Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems
containing heteroatoms in both of the rings. Specific examples of such ring systems include,
for example, purine and naphthyridine.

Further particular examples of AR3 include bicyclic heteroaryl ring systems with at
least one bridgeheéd nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen,
sulfur and nitrogen. Specific examples of such ring systems include, for example,
3H-pyrrolo[1,2-a]pyrrole, pyrrolo[2,1-b]thiazole, 1H-imidazo[1,2-a]pyrrole,
1H-imidazo{1,2-a}imidazole, 1H,3H-pyrrolo[1,2-cJoxazole, 1H-imidazo[1,5-a]pyrrole,
pyrrolo[1,2-b]isoxazole, imidazo[5,1-b}thiazole, imidazo[2,1-b]thiazole, indolizine,
imidazo[1,2-a]pyridine, imidazo[1,5-a]pyridine, pyrazolo{1,5-a]pyridine,
pyrrolo[ 1,2-b]pyridazine, pyrrolof1,2-c]pyrimidine, pyrrolo[1,2-a]pyrazine,
pyrrolof1,2-a]pyrimidine, pyrido[2,1-c]-s-triazole, s-triazole[1,5-a]pyridine;
imidazo[1,2-c]pyrimidine, imidazo[1,2-a)pyrazine, imidazo[1,2-a}pyrimidine,
imidazo[ 1,5-a]pyrazine, imidazo[1,5-a]pyrimidine, imidazo[1,2-b]-pyridazine,
s-triazolo[4,3-a]pyrimidine, imidazo[$,1-bJoxazole and imidazo{2,1-bJoxazole. Other specific
exampleé of such ring systems include, for example, [1H]-pyrrolo[2,1-cJoxazine, [3H]-

oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,1-cJoxazine and pyrido[2,1-c]}[1,4]Joxazine. Other
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specific examples of 5/5- bicyclic ting systems are imidazooxazole or imidazothiazole, in

particular imidazo(5,1-b]thiazole, imidazo[2,1-b]thiazole, imidazo[5,1-bJoxazole or

. imidazo[2,1-b]oxazole.

- Particular examples of AR3a and AR3b include, for example, indoline,
1,3,4,6,9,9a-hexahydropyrido{2,1c][1,4Joxazin-8-y1, 1,2,3,5,8,8a-
hexahydroimidazof1,5a]pyridin-7-yl, 1,5,8,8a—tetréhydrooXa‘zolo[3,4a]pyridin—7-yl,

- 1,5,6,7,8,8a-hexahydrooxazolo[3,4alpyridin-7-yl, (7aS)[3H,5H]-1,7a-

10
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dihydropyrrolo[1,2c]oxazol-6-yl, (7aS)[5Hj—1,2,3,7a—tetrahydropyrrolo[1,2c]imidazol—6-yl,
(7aR)[3H,5H]-1,7a-dihydropyrrolo[1,2¢]Joxazol-6-yl, '[3H,5H]—pyrrolo[l ,2-c]oxazol-6-yl,
[SH]-2,3-dihydropyrrolo[1,2-c]imidazol-6-yl, [3H,5H]-pyrrolo[ 1,2-c]thiazol-6-yl,
[3H,5H]-1,7a-dihydropyrrolo{ I,2-c}thiazol-6-yl, [SH]}-pyrrolo[1,2-c]imidazol-6-yl,
[1H]-3,4,8,8a-tetrahydropyrrolo[2;1-cloxazin-7-yl, [3H]-1 ,5,8;8a-tetrahydrooxazolo[3,4-
a]pyrid-7-yl, {3H]-5,8-dihydroxazolo[3,4-a]pyrid-7-yl and.'5,84dihydroimidazo[ 1,5-ajpyrid-7-
yl. : . .

Particular values for AR4 include, for example, pyfrolo[zi]quindline,

2,3-pyrroloisoquinoline, pyrrolo{a)isoquinoline, 1H-pyrrolo[1,2-aJbenzimidazole,

. 9H-imidazo[1,2-a]indole, SH-imidazo[2,1-a]isoindole, 1 H-imidazo{3,4-a]indole;,
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imidazo[ 1,2-a]quinoline, imidazo[2,1-a}isoquinoline, im‘ida.zo[ 1,5-a]quinoline and

- imidazo(5,1-a)isoquinoline.

The nomenclature used is that found in, for example, “Heterocyclic Compounds
(Systems with bridgehead nitrogen), W.L.Mosby (Intercsience Publishers Inc.; New York),
1961, Parts 1 and 2. o

‘Where optional substituents are listed such substitution is preferably not geminal
disubstitution unless stated otherwise. If not stated elsewhere suitable optional substituents for
a particular group are those as stated for similar groups herein. |

Suitable substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a,
CY1 and CY? are (on an aviilable carbon atom) up to three substituents independently
selected from (1-4C)alkyl {optionally substituted by (preferably one) substituents selected
independently from hydroxy, trifluoromethyl, (1-4C)alkyl S(O)q- (q is 0, 1 or 2) (this last
substituent preferably on AR1 only), (1-4C)alkoxy, (1-4C)alkoxycarbonyl, cyano, nitro, (1-
4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroky, halo, nitro, cyano,
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thiol, (1-4C)alkoxy, (1-4C)alkanoyloxy, dimethylaminomethyleneaminocarbonyl, di(N-(1-
4C)alkyl)aminomethylimino, carboxy, (1-4C)alkoxycarbonyl, (1-4C)alkanoyl, (1- -
4C)alkylSO,amino, (2-4C)alkenyl {optionally substituted by carboxy or (1-
4C)alkoxycarbonyl}, (2-4C)alkynyl, (1-4C)alkanoylamino, oxo (=0), thioxo (=S), (1-
4C)a_lkanoyiamino {the (1-4C)alkanoyl group being optionally substituted by hydroxy}, (1-
4C)alkyl S(O)q- (q is 0, 1 or 2) {the (1-4C)alkyl group being optionally substituted by one or
more groups independently selected from cyano, hydroxy and (1-4C)alkoxy}, -CONRvRw or
-NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl].

Further suitable substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4,
AR4a, CY1 and CY2 (on an available carbon atom), and also on alkyl groups (uniess
indicated otherwise) are up to three substituents independently selected from

trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three

. substituents independently selected from halo, (1-4C)alkoxy or cyano}, furan, pyrrole,

15

20

25

30

pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isotﬁiazol'e,
thiazole, thiophene, hydroxyimino(1-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl, hald-(l-—
4C)alkyl, (1-4C)alkanesulfonamido, -SO,NRVRw [wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]. "

Preferable optional substituents on Ar2b as 1,3-dioxolan-4-yl, 1,3-dioxan-4-yl, 1,3-
dioxan-5-yl or 1,4-dioxan-2-yl are mono- or disubstitution by substituents independeﬁtly
selected from (1-4C)alkyl (including geminal disubstitution), (1-4C)alkoxy, (1-4C)alkylthio,
acetamido, (1-4C)alkanoyl, cyano, trifluoromethyl and phenyl].

Preferable optional substituents on CY1 & CY2 are mono- or disubstitution by
substituents independently selected from (1-4C)alkyl (including geminal disubstitution),
hydroxy, (1-4C)alkoxy, (1-4C)alkylthio, acetamido, (1-4C)alkanoyl, cyano, and
trifluoromethyl. '

Suitable substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are
(on an available nitrogen atom, where such substitution does not result in quaternization)
(1-4C)alkyl, (1-4C)alkanoyl {wherein the (1-4C)alkyl and (1-4C)alkanoyl groups are
optionally substituted by (preferably one) substituents independently selected from cyano,
hydroxy, nitro, trifluoromethyl, (1-4C)alkyl S(0)g-(q is 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is hydrogen
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. or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl]}, (2—4C)alkenyl (2-4C)alkynyl (1-

4C)alkoxycarbonyl or oxo (to -form an N-oxide).
Suitable pharmaceutrcally—acceptable salts include acrd addition salts such as

methanesulfonate, fumarate hydrochloride, citrate, maleate, tartrate and (less preferably)

- hydrobromide. Also suitable are salts formed with phosphq_r_ie and sulfuric acid. ‘In another

aspect suitable salts are base salts such as an alkali metal sait i'or example sodinm', an alkaline

‘earth metal salt for example calcium or magnesium, an organic amine salt for example

triethylamine, morpholine, L[-methylpiperidine, N—ethylpipeririine, procaine, dibenzylamine,
N,N-dibenzylethylamine, tri_s-(2-hydroxyethyl)amine, N-m'eihyl d-glucamine and amino acids
such as lysine. There may be more than one cation or anion depending on the number of
charged functions and the valency of the cations or anions. “A preferred pharmaceutically-
acceptable salt is the sodiurn salt. ' '
However, to faciliraie isolation of the salt during preparation, salts which are less

soluble in the chosen solvenr may be preferred whether pharmaceutically-acceptable or not.

. The compounds of 't.he formula (I) may be administered in the form of a pro-drug
which is broken down in the human or animal body to give :a compound of the formula (I). A

prodrug may be used to alter or improve the physical and/or pharmacokinetic profile of the

parent compound and can be formed when the parernit compeund contains a suitable group or

substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in-
vivo hydrolysable esters of a compound of the formula (I) cir a pharmaceutically-acceptable
salt thereof.

Various forms of prodrugs are known in the art, for examples see:
a).  Designof Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ez al. (Academic Press, 1985); :
b) A Textbook of Drrigt Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodriigs”-, by H. Bundgaard p. 113-191
(1991); . ' ' '
¢) . H.Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, et al., Jounal of Pharmaceutical Sciences, 77,285 (1988); and
e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). '
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An in-vivo hydrolyéiBle ester of a corapound of thefdﬁnula (I) or a pharmaceutically-
acceptable salt thereof containing carboxy or hydroxy group fs, for example, a
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to
produce the parent acid or alcohol. Suitable pharmaceﬁtically—acceptable esters for carboxy
include (1-6C)alkoxymethyl esters for example methoxymethyl, (1-6C)alkanoyloxymethyl
esters for example pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(1-
6C)alkyl esters for example 1-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-onylmethyl esters
for example 5-methyl-1,3-dioxolan-2-ylmethyl; and (1-6C)alkoxycarbonyloxyethy! esters for
example 1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the
compounds of thié invention.

An in-vivo hydrolysable ester of a compound of the formula (1) or a pharmaceutically-
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyaikyl ethers and
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give
the parent hydroxy group/s. Examples of ai-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups
for hydroxy include (1-10C)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and
phchylacetyl, (1-10C)alkoxycarbonyl (to give alkyl carbonate esters), di-(1--
4C)alkylcarbamoyl and N-(di-(1-4C)alkylaminoethyl)-N-(1-4C)alkylcarbamoyl (to give
carbamates), di-(1-4C)alkylaminoacetyl and carboxyacetyl. Examples of substituents on
benzoyl include chloromethyl or aminomethyl, (1-4C)alkylaminomethyl and di-((1-
4C)aikyl)aminomethyl, and morpholino or piperazino linked from a ring nitrogen atom via a
methylege linking group to the 3- or 4-position of the benzoyl ring.

Certain suitable in-vivo hydrolysable esters of a compound of the formula (I) are
described within the definitions listed in this specification, for example esters described by the
definition (Rc2d), and some groups within (Rc2c). Suitable in-vivo hydrolysable esters of a
compound of the formula (I) are described as follows. For example, a 1,2-diol may be

cyclised to form a cyclic ester of formula (PD1) or a pyrophosphate of formula (PD2) :
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HO 1] :\ A A ’/
TSP H-0~} P\\o H
| O 0 _ 0 | O
- (®D1) (PD2)

Particularly interesting are such cyclised pro-drugs when the 1,2-diol is on a (1-
4C)alkyl chain linked to a oarbonyl group in a substituent of formula R borne by a nitrogen
atom in (TC4). Esters of comoounds of formula (I) wherein the HO- function/s in (PD1) and
(PD2) are protected by (1-4C)alkyl, phenyl or benzyl are useﬁxl intermediates for the
preparation of such pro-drugs.

Further in—vivo.hydrolysable esters include phosphoramidic esters, and also
compounds of formula (I) in which any free hydroxy group independently forms a phosphoryl
(npd is 1) or phosphiryi (npd is 0) ester of the formula (PD3) :

((|)| Japa
0 ~o0"
HO '
_ - (PD3)

Useful intermediateé for the proparation of such esters include compounds containing
a group/s of formula (PD3) in which either or both of the -OH groups in (PD3) is |
independently protected b;r'(l-4C)alkyl (such compounds a_lso being interesting compounds in
their own right), phenyl or-phenyl—(1-4C)alkyl (such phenyl groups being optionally
substituted by 1 or 2 groupé independently selected from (1-4C)alkyl, nitro, halo and (1-
4C)alkoxy). ' o o '

Thus, prodrugs containing groups such as (PDlj, (PD2) and (PD3) may be prepared by
reaction of a compound of formula (I} containing suitable hydroxy group/s with a suitably
protected phosphorylating -'agenf (for example, containing a chloro or dialkylamino leaving
group), followed by oxida_t'ioxi (if necessary) and deprotection;' |

When a compound of formula (I) contains a number of free hydroxy group, those
groups not being converted into a prodrug functionality may be protectéd (for example, using

a t-butyl-dimethylsilyl group), and later depfotected. Also, enzymatic methods may be used
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to selectively phosphoryl?i%’éii‘%r dephosphorylate alcohol ﬂxf-'%ﬁ%nalities.

Other interesting in-vivo hydrolysable esters include, for example, those in which Rc
is defined by, for example, R"“C(0)0O(1-6C)alkyl-CO- (wherein R*is for example,
benzyloxy-(1-4C)alkyl, or phenyl). Suitable substituents on a phenyl group in such esters
include, for éxample, 4-(1-4C)piperazino-(1-4C)alkyl, piperazino-(1-4C)atkyl and
morpholino-(1-4C)alkyl.

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be
formed this is achieved by conventional téchniques. Thus, for example, compounds
containing a group of formula (PD1), (PD2) and/or (PD3) may ionise (partially or fully) to
form salts with an appropriate number of counter-ions. Thus, by way of example, if an in-vivo
hydrolysable ester prodrug of a compound of formula (I) contains two (PD3) groups, there are
four HO-P- functionalities present in the overall molecule, each of which may form an

appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra-

“sodium salt).

The compounds of the present invention have a chiral centre at the C-5 position of the

oxazolidinone ring. The pharmaceutically active enantiomer is of the formula (IA):

o
It |

Q—N" o“H
\—{x/@

(IA)

The present invention includes the pure enantiomer depicted above or mixtures of the
5R and 58 enantiomers, for example a racemic mixture. If a mixture of enantiomers is used,
a larger amount (depending upon the ratio of the enantiomers) will be required to achieve the
same effect as the same weight of the pharmaceutically active enantiomer. For the avoidance
of doubt the enantiomer depicted above is the SR enantiomer.

Furthermore, some compounds of the formula (I) may have other chiral centres. It is
to be understood that the invention encompasses all such optical and diastereo-isomers, and
racemic mixtures, that possess antibacterial activity. It is well known in the art how to
prepare optically-active forms (for example by resolution of the racemic form by

recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by
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biotransformation or by chromatographic separation) and how to determine antibacterial
activity as described hereinafter.

The invention relates to all tautomeric forms of the compounds of the formula (D) that
possess antibacterial activity..

Itis élso to be understood that certain compounds of the formula (I) can exist in

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be

‘understood that the invention encompasses all such solvated forms which possess antibacterial

activity. _

It is also to be understood that certain compounds of the formula (I) mayl exhibit
polymorphism, and that the invention encompasses all such forms which possess antibacterial
activity. |

As stated before, we have discovered a range of compounds that have good activity

~ against a broad range of Gram-positive pathogens including organisms known to be resistant

to most commonly used antibiotics. Physical and/or pharmacokinetic properties, for example
increased stability to mammalian peptidase metabolism and a favourable toxicological profile
are important features. The following compounds possess particularly favourable physical
and/or pharmacokinetic properties and are preferred.

Particularly preferred compounds of the invention comprise a compound of formula (I)
or of formula (IP), or a phaxmaceutically-acéeptable salt or an in-vivo hydrolysable ester
thereof, wherein the substituents Q, X, HET, T and other substituents mentioned above have
values disclosed hereinbefore, or any of the following values (which may be used where
appropriate with any of the definitions and embodiments disclosed hereinbefore or
hereinafter): | |

Preferably Q is selected from Q1, Q2, Q4, Q6 and Q9; especially Q1, Q2 and Q9;
more particularly Q1 and Q2; and most preferably Q is Q1. ' | '

Preferably T is selected from (TAf), (TDb) or (TC); especially groups (TCb) and
(T'Cc); more particularly (TC2), (T'C3) and (T'C4); and most preferably (TC5), (TC7) or

(TC9), and most particularly (TC5). Especially preferred is each of these values of T when

present in Q1 and Q2, particularly in Q1. .
Preferable values for other substituents (which may be used where appropriate with

any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :-

T
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(1)  Preferably X is -0
(al)  Inanother aspect X is -S-;
(b) Preferably HET is pyrazole, imidazole, oxazole, isoxazole, 1,2,4- oxadiazole, 1,2,5-
oxadiazole, 1,3,4-oxadiazole, isothiazole or 1,2,5-thiadiazole. Yet more preferably HET is
pyrazol-3-yl, imidazol-2-yl, oxazol-2-yl, isoxazol-3-yl, 1,2,4-oxadiazol-3-yl, 1,3,4-oxadiazol-
2-yl, isothiazol-3-yl or 1,2,5-thiadiazol-3-yl;

(bl) Especially preferred is HET as isoxazole (optionally substituted as disclosed
hereinbefore), particularly isoxazol-3-yl; .

(62) In another embodiment HET is as defined hereinbefore or hereinafter, but excluding
thiazole and thiadiazole; and in another embodiment HET is as defined hereinbefore or
hereinafter, but excluding isothiazole and thiadiazole;

(b3) Preferably HET is unsubstituted;

{c)  Preferably Rp is hydrogen;

(d) Preferably Rp1 and Rp2 are independently selected from hydrogen, (1-4C)alkyl,
carboxy, (1-4C)alkoxycarbonyl, hydroxymethyl, (1-4C)alkoxymethyl or carbamoyl;

()  Most preferably Rp1 and Rp2 are hydrogen;

) Preferably one of R*and R’ is hydrogen and the other fluoro;

(g) In another aspect both R? and R’ are fluoro;

(h) Preferably >A-B- is of the formula >C=CH- (i.e. Rr is preferably hydrogen) or
>N-CH,-;

@) Preferably D is -O- or >NRcp;

) Preferably Rep is AR, R'*’CO-, R"PSQ,-, R'*CS-;

(k) More preferably Rep is AR (most preferably benzyl, pyrimidyl, pyridinyl, pyridazinyl
or pyrazinyl) or R"CO- (especially R'**CO-);

()] Preferably AR is 5- or 6-membered heteroaryl; more preferably AR is 6-membered
heteroaryl, such as pyridinyl;

(m)  Preferred substituents for phenyl and carbon atoms in heteroaryl (mono- and bicyclic)
ring systems in AR, R'*” and Ri include halo, (1-4C)alkyl, hydroxy, nitro, amino, cyano, (1-
4C)alkylS(O),- and (1-4C)alkoxy;

(n)  Preferably the optionally substituted ring systems in AR, R'* and Ri are unsubstituted;
(n1)  In another embodiment in the definition of R" in (PC) of embodiment (IP), 1,3-
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dioxolan-4-y! and 1,4-dioxan-2-yl are excluded. :

(0) - Preferably R'*® is_(l§4C)alkoxycarbonyl, hydroxy(i-4C)alkyl, (1-4C)alkyl (optionally
substituted by one or two.-hydroxy- groups, or by an (1-4C)alkanoyl group), (1-4C)alkylamino,
dimethylamino(lAC)alkyi; (1-—4C)alkoxymethyl, (1-4C)a1kaﬁoylmethyl, (1-
4C)a1ka.noy10xy(l-4C)alk$rl_,': (1-5C)alkoxy or 2-cyanoethyl§-

(p)  More preferably R"" is 1,2-dihydroxyethyl, l,3-dihjdroxyprop-2—yl, 1,2,3-
trihydroxyprop-1-yl, methoxycarbonyl, hydroxymethyl, mét'hyl,- methylamino,
dimethylaminomethyl, meth_oxymethyl, aéetoxymethyl, methoxy, methylithio, naphthyl, tert-
butoxy or 2-cyanoethyl; - S

(p1)  Yet more preferably R is 1,2-dihydroxyethyl, 1,3-dihydroxyprop-2-yl or 1,2,3-
trihydroxyprop-1-yl; ' ' o

(q)  Preferred optional substituents for (1-10C)alkyl in R_-““’- are hydroxy, cyano, amino,
(1-4C)alkylamino, di((1-4C)alkyl)amino, (1-4C)alkyIS(O)p- (wherein p is 1 or 2), carboxy,
(1-4C)alkoxycarbonyl, (1-4C)alkoxy, piperazino or morpholino;

4y)] Prefetred optional substituents for (1-6C)alkyl in R'*” are hydroxy, (1-4C)alkoxy,
cyano, amino, (1-4C)alkylamino, di((1-2C)alkyl)amino, (1-4C)alkylS(O)p- (whereinpis 1 or -
2); B

(s) Preferably 5- or 6-membered heteroaryl in R'" is pyridinyl or imidazol-1-yl;

{9 Preferably R'*® is (1-6C)alkyl; most preferably R'* is .Leﬂ-butyl or methyl;

()  Preferably R'” is cyano or fluoro; |

(v)  Preferably R'*" is hydrogen;

(w)  Preferably CY is fxaphthoxy; especially naphth-1-oxy or naphth-2-oxy.

Where preferable values are given for substituents in a compound of formula (IP), the
corresponding substituents in a compound of formula (I) have the same preferable values
(thus, for example, R* and Re in formula (I) correspond with Rep and R'* in formula (IP),
and similarly for groups D and G). For compounds of fon__ﬁula () preferred values for Rc are

those in group (Rc2). The prefetred values for R'* listed above for compounds of formula (IP)

are also preferred values for R™ in compounds of formula (I). In the definition of (Rc2c) the

AR2a, AR2b, AR3a and AR3b versions of AR2 and AR3 containing groups are preferably
excluded. - '

In another aspect, HET is a C-linked 5-membered heterbar_vl ring containing 2 or 3
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heteratoms independently selected from N, O and S (with theprov;so that there are no O-0O,
0O-8, S-S or N-S bonds), which ring is optionally substituted on any available C atom -

(provided that when a N atom is adjacent to the X-link, there is no substitution on any C atom

that is adjacent to this N atom) by 1 or 2 substituents independently selected from (1-
4C)alkyl, amino, (1-4C)alkylamino, (1-4C)alkoxy and halogen, and/or on an available N atom
(provided that the ring is not thereby quatemised), by (1-4C)alkyl.

In another aspect, HET is selected from the formulae (HET1) to (HET3) below :-

[ )
/\/ B2 82 Az/
(HET1) (HET2) (HET3)

‘wherein A, is carbon or nitrogen and B, is O, S or N (with a maximum of 3 hetero atoms per

ring), with carbon or nitrogen ring atoms being optionally substituted as described for HET
hereinbefore (preferably with no substitution on any carbon atom that is adjacent to the
specified N atom).

In another embodiment HET is as defined herein and also optionally substituted on an
available suitable C atom by (1-4C)alkoxycarbonyl.

The above HET definitions are especially preferred in embodiment (IP), and with

preferable value (nl) of R™.

Especially preferred compounds of the present invention are of the formula (IB):

Rp1 Rz

0
»o
N .

/ \/\'/O
Rp2 RS @
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wherein HET is isoxazol-3-yl, 1,2,4-oxadiazol-3-yl, isothiéz01-3-yl-or- 1,2,5-thiadiazol-3-yl;
R? and R? are independenfly hydrogen or fluoro; and Rp1 and Rp2 are independently

- hydrogen, hydroxy, bromo, (1-4C)alkyl, carboxy, (1-4C)a1koxycarbony1 hydroxymethyl (1-

4C)alkoxymethyl or carbamoyl or phannaceuncally-acceptable salts thereof.

Further especially pgqfened compounds of the invention are of the formula (IB)
wherein HET is isoxazol-?;-.yl, 1,2,4-oxadiazol-3-yl, isothi'a.;c?l-3-yl or 1,2,5-thiadiazol-3-yl;
R? and R are independently hydrogen or fluoro; and Rpl a’r_xlepZ' are independently
hydrogen, AR-oxymethyl o;r AR-thiomethyl (wherein AR is phenyl, phenyl-(1-4C)alkyl,
naphthyl, furan, pyrrole, p_yfazole, imidazole, triazole, pyrimiﬂine, pyridazine, pyridine,
isoxazole, oxazole, isothiazole, thiazole or thiophene); or phaﬁnaceutically—acceptable salts -
thereof. |

Of the above especially preferred compounds of the mvenuon of the formula (IB),
particularly preferred compounds are those wherein Rpl and Rp2 are hydrogen are

particularly preferred. -

_ Further, especially preferred compounds of the invention are of the formula (IC):

Io
wherein HET is isoxazol-3-yl, 1,2,4-oxadiazol-3-yl, iso'thiazbl—3'—yl or 1,2,5-thiadiazol-3-yl;
R? and R? are independently hydrogen or fluoro; Rpl and Rp2 are independently hydrogen,
AR-oxymethyl or AR-thiomethyl (wherein AR is phenyl, phe_=nyl-(1-4C)alkyl, naphthyl, furan,
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole,
isothiazole, thiazole or thiophene), (1-4C)alkyl, carboxy, (1-4C)alkoxycarbonyl,
hydroxymethyl, (1 -4C)alkdemethyl or carbamoyl and Rcp is cyano, pyrimidin-2-yl, 2-
cyanoethenyl, 2-cyano-2—((1-4C)a1kyl)ethenyl or Rep is of the formula R'*CO-, R"**SO2- or
R7PCS- (wherein R* is hydrogen, (1-5C)alkyl [optiénally substituted by one or more groups
each independently selectéd from hydroxy and amino, or optionally monosubstituted by (1-

4C)aikoxy, (1-4C)alkylS(O)q-, (1-4C)alkylamino, (1 -4C)alkahoyl, naphthoxy, (2-
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6C)alkanoylamino or (1-4¢)alkylS(O)pNH- wherein p is. lr@nz and q-is 0, | or 2}, imidazole,
triazole, pyrimidine, pyﬁdazine, ﬁyridine, isoxazole, oxazole, isothiazole, thiazole, -
pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, phthalazine, cinnoline or
naphthyridine, or R'™ is of the formula R**C(0)O(1-6C)alky] wherein R'® is (1-6C)alkyl), or
Rcp is of the formula RfC(=0)C(=0)- wherein Rf is (1-6C)alkoxy; or pharmaceutically-
acceptable salts thereof.

Of the above especially preferred compounds of the invention of the formula (IC),
those wherein HET is isoxazol-3-yl, 1,2,4-oxadiazol-3-y1, isothiazol-3-yl or 1,2,5-thiadiazol-
3-yl; R? and R’ are independently hydrogen or fluoro; Rpl and Rp2 are independently
hydrogen, AR-oxymethy! or AR-thiomethyl (wherein AR is phenyl, phenyl-(1-4C)alkyl,
naphthyl, furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine,
isoxazole, oxazole, isothiazole, thiazole or thiophene), (1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, hydroxymethyl, (1-4C)alkoxymethyl or carbamoyl and Rep is cyano,
pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-{((1-4C)alkyl)etheny! or Rcp is of the formula
R*CO-, R'¥S02- or R'*CS- (wherein R"* is hydrogen, (1-5C)alkyl [optionally substituted
by one or more groups each independently selected from hydroxy and amino, or optionally
monosubstituted by (1-4C)alkoxy, (1-4C)alkylS(O)q , (1-4C)alkylamino, (1-4C)alkanoyl, (2-
6C)alkanoylamino or (1-4C)alkylS(O)pNH- whereinp is 1 or 2 and q is 0, 1 or 2], pyridine, or
R' is of the formula R C(0)O(1-6C)alkyl wherein R'® is (1-6C)alkyl), or Rep is of the
formula RfC(=0)C(=0)- wherein Rf is (1-6C)alkoxy; or pharmaceutically-acceptable salts
thereof are further preferred.

Of the above especially preferred compounds of the invention of the formula (IC),
particularly preferred compounds are those wherein HET is isoxazol-3-yl, 1,2,4-bxadiazol-3-
yl, isothiazol-3-yl or 1,2,5-thiadiazol-3-yl; R* and R’ are independently hydrogen or fluoro;
Rpl and Rp2 are hydrogen, and Rep is pyridin-2-yl (optionally substituted with cyano) or Rep
is of the formula R”PCO- (wherein R is hydrogen, 1,3-dioxolan-4-yl (opfionally
disubstituted with (1-4C)alkyl) or (1-5C)alky! {optionally substituted by one or more hydroxy
groups] or R' is of the formula R"*C(0)O(1-6C)alkyl wherein R is (1-6C)alkyl)); or
pharmacentically-acceptable salts thereof. |

Of the above especially preferred compounds of the invention of the formula (IC),

particularly preferred compounds are those wherein Rep is of the formula R¥**CO- (wherein
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'R' is hydrogen, 1,3-dioxolan-4-yl (optionally disubstituted with (1-4C)alkyl) or (1-5C)alkyl

[substituted by two hydroxy groups}]; or pharmaceutically-éc_:béptable salts thereof.

~ In another aspect of the invention all of the compbu’r__xds of formula (IB) or (IC)
described above are further preferred when HET is 'isoxazol_—fi'-yl, isothiazol-3-yl or 1,2,5-
thiadiazol-3-yl.. ' ' '

In yet another aspect the invention relates to all of the compounds of formula (IB) or
(IC) described above wherein HET is isoxazol-3-yl or 1,2,4-oxadiazol-3yl.

In yet another aspect the invention relates to all of the compounds of formuia (IB) or
(IC) described above wherein HET is isoxazol-3-yl. '

In another aspect of the invention there are 'provided' preferred compounds of the
formula (IP) wherein -X-HET is isoxazol-3-yloxy, l.2,4—o>€édiazol-3-yloxy, isothiazol-3-
yloxy, 1,2,5-thiadiazol-3-yloxy; >A-B- is >N-CH,- and D is NRcp wherein Rep is a 6-
membered heteroaryl ring containing 1, 2 or 3 ring nitrogen atoms as the only ring
heteroatoms, linked via a ring carbon atom and optionally substituted on a ring carbon atom’
by one, two or three substituénts independently selected frofn'(144C)alkyl,' halo,
trifluoromethyl, (1-4C)alkyl S(QO), - (wherein_q is0, 1 or2),( 1:-4C)alkylS(O)2amino, (1-
4C)alkanoylamino, _carboxy; hydroxy, amino, (1-4C)a_11<y1atnino, di-(1-4C)alkylamino, (1-
4C)alkoxycarb_onyl, carbam(;yl, N-(1 -.4C)aj_lkylc_arbamoyl, 'd_i-(]\_l-(l -4C)alkyl)carbamoyl, (1-
4C)alkoxy, cyano or nitro; or pharmaceutically-acceptable salts thereof. .

| In all of the above asf)ects and preféned compounds..bf formula (IB) or (IC), in-vivo
hydfolysable esters are preferred, especially phosphoryl esters (as defined by formula (PD3)
withnpd as 1). _ ' '

In all of the above deﬁnmons the preferred compounds are as shown in formula (TIA),
i.e. the pharmaceutlcally active (5(R)) enantiomer. _

Particular compoﬁnd_s_ of the preéeqt invention include the following (and the
individual isomérs where a mixture of isomers is bossible) - _
S(R)-Isoxazo1-3-yloxymethyl_—B-(B-ﬂuoro-4-(3,6-dihydro-(2H)—_pyran—4—yl)phenyl)oxazolidin—
2-one; o
S(R)-(5- Methyhsoxazol -3-yloxymethyl)-3- (3 fluoro-4-(3,6- dlhydro (2H)-pyran-4-
yl)phenyl)oxazolidin-2-one;

 5(R)-Isoxazol-3-yloxymethyl-3-(4-(1- (2 2-d1methyl 1,3- dloxolan-4(R S)-ylcarbonyl)-5,6-
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tetrahydropynd—4-yl)-3 S-ihﬂuorophenyl)oxazohdm—2—onc;
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(2(R,S), 3-dlhydroxypropanoyl) 1,2,5,6-tetrahydropyrid-
4-yl)-3,5-difluorophenyl)-oxazolidin-2-one;
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-formyl-1,2,5,6-tetrahydropyrid-4-yl)-3,5-
diﬂuoropheﬁyl)oxazolidin-z-one;
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-acetoxyacetyl-1,2,5,6-tetrahydropyrid-4-yl)-3,5-
difluorophenyl)oxazolidin-2-one; '

5(R)-Isoxazol-3-yloxymethyl-3-(4-(1 -hydroxyacetyl-l ,2,5,6-tetrahydropyrid-4-yl)-3,5-
difluorophenyl)oxazolidin-2-one;
5(R)-Isoxazol-3-yloxymethyl-3-(4-(4-(5-cyanopyrid-2-yl)piperazin-1-yl)-3--
fluorophenyl)oxazolidin-2-one;
5(R)-Isothiazol-3-yloxymethyl-3-(3-fluoro-4-(3,6-dihydro-(2H)-pyran-
4-yl)phenyl)oxazolidin-2-one;
5(R)-(1,2,5-Thiadiazol-3-yloxymethyl)-3-(3-fluoro-4-(3,6-dihydro-(2H)-pyran-
4—yl)phényl)oxazoIidin—Z-one; or pharmaceutically-acceptable salts thereof.

Of the above compounds, especially preferred is (and the individual isomers thereof) :-
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(2(R,S),3-dihydroxypropanoyl)-1,2,5,6-tetrahydropyrid-
4-yl)-3,SFdiﬂuorophenyl)-oxazolidin-z-one; or pharmaceutically-acceptable salts or in-vivo
hydrolysable esters thereof.

Also preferred are the 3-fluorophenyl analogues of the lparticular 3,5-difluoro
compounds mentioned above. -

- Other preferred Examples if not already specifically mentioned are Exa.mple Nos. 1,2,
7, 14, 48, 148, 151 and 23. .

Also preferred is the compound (and the individual isomers thereof) :-
5(R)-Isothiazol-3-yloxymethyl-3-(4-(1-(2(R,S),3-dihydroxypropanoyl)-1,2,5,6-
tetrahydropyrid-4-yl)-3-fluorophenyl)-oxazolidin-2-one; or phannaceutlcally-acceptable salts
or in-vivo hydrolysable esters thereof.

- Most particularly preferred Examples are Example Nos. 12, 18, 19, 20, 21 and 22 or
pharmaceutically-acceptable salts. In-vivo hydrolysable esters of Examples 12 and 18 are
preferred, especially phosphorvl esters.

Thus, preferred are the compounds, or pharmaceutically-acceptable salts thereof :-
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: 5(R)-Isoxazol-3-yloxymethyl 3-(4-(1-(2(S), 3-d1phosphoryl-propanoyl) 1 2,5,6-

tetrahydropyrid-4-yl)-3- ﬂuorophenyl)oxazohdm—Z-one

. 5(R)—Isoxazol-3-yloxymgthyl—B-(4—(-l-(2(S),3-d1phosphoryl'-prqpanoyl)-1,2,5,6-

tetrahydropyrid-4—yl)-3,S-diﬂuorophenyl)m'cazolidin-2-one'.' .

Also preferred are the; compounds, or phannaceuiically-acceptable salts thereof :-
5(R)-Isoxazol-3-yloxymethy!-3-_(4-(l-(-2(S)-hydroxy?3-phoéphoryl—pmpanoyl)-1,2,5,6-
tetrahydropyrid—4—yl)-3-ﬂu_brophenyl)oxazolidin-2-one; |
5(R)-Isoxa;o1-3-yloxymethyl-3—(4-(1.-(2(S.)-hydronyB'-phosphoryI-propanoyl)-1,2,5,6-
tetrahydropyrid-4—yl)-3,5-diﬂuorophenyl)oxazolidin-2-one.' E '

Also preferred are the compounds, or phannaceutically-acceptable salts thereof :-

- 5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(3-hydroxy-2(S)-phosphoryl-propanoyl)-1,2,5,6-

tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one;
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(3-hydroxy-2(S)-phosphoryl-propanoyi)-1,2,5,6-
tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one. -

Suitable pharmaceutically-acceptable salts of the last two named compounds and of

Example Nos. 19, 20, 21 and 22 are the mono- and di- salts of the mono-phosphoryl ester

compounds and the mono-, di-, tri- and tetra- salts of the di-phosphoryl ester compounds
(Examples 19 and 21). Particularly preferréd salts are the sodium salts.
Process section : _

In a further aspect the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically—acceptablé salt or an in-vivo hydrolysable ester thereof.

It will be appreciated that during certain of the following processes certain substituents may

- require protection to prevent their undesired reaction. The skilled chemist will appreciate

when such protection is required, and how such protecting groups may be put in place, and
later removed. '

For examples of protecting groups see ohe of the maﬁy general texts on the subject, for
example, ‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher: John Wiley
& Sons). Protecting groups may be removed by any conveﬁient method as described in the
literature or known to the skilled chemist as appropriate for: the removal of the protecting
group in question, such methods being chosen so as to effect removal of the protecting group

with minimum disturbance of groups elsewhere in the molecule.
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Thus, if reactants inglude, for example, groups suchiasamino, carboxy or hydroxy it
may be desirable to protect the group in some of the reactiohs mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, Ifor example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarﬁonyl, ethoxycarbony! or ¢-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyi group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali -
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group .is, for example, an acyl group, for

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an

arylmethyl group, for example benzyl. The deprotection conditions for the above protecting

groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoy! or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxidé.
Altem_atively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a ¢-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation

over a catalyst such as palladium-on-carbon.

s

s

\
3
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“Examples of the use of resins as a protecting group are illustrated in Eﬁamples 135 &
136 herein. : B ' |

The protecting groups may be removed at any convement stage in the synthesis usmg

- conventxonal techniques well known in the chemical art.
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A compound of the formula (I), or 2 pharmaceutlcally-acceptable salt or an in vivo
hydrolysable ester thereof, may be prepared by any process known to be apphcable to the
preparation of chemically-related compounds. Such procésées, when used to prepare a
compqund of the formula (I), or a phannaéeutically—acceptab!e salt or an in vivo hydrolysable
ester thereof, are provided as a further feature of the inventibn and are illustrated By the
following representative examples Necessary starting materials may be obtained by standard
procedures of organic chemiistry (see, for example, Advanced Organic Chemlstry (Wlley-
Interscience), Jerry March).-' The preparation of such starting materials is described within the

accompanying non-limiting Examples. Alternatively, necessary starting materials are

. obtainable by analogous pfocedures to those illustrated which are within the ordinary skill of

an organic chemist. Infom_iation on the preparation of necessary starting materials or related
compounds (which may be adapted to form necessary starting materials) may also be found in
the following Patent and Application Publications, the contents of the relevant process
sections of which are hereby incorporated herein by reference

W099/02525; WO98/54161; WO97/37980; W097/30981 (& US5,736,545); W097/21708
(& US5,719,154); W097/10223; W097/09328; W096/35691; W096/23788; WO96/ 15130;
W096/13502; W095/25106 (& US5,668,286); W095/14684 (& US5,652,238); W095/07271
(& US5,688,792); WO94/1 3649; W094/01110; W093/23384 (& US5,547,950 & US
5,700,799); W093/09103 (& US5,565,571, US5,654,428, US5,654,435, US5,756,732 &
US5,801,246); US5,231,188; US5,247,090; US5,523,403; WO97/27188; W097/30995;
WO097/31917; WO98/01447; WO98/01446; W099/10342; W099/10343; W099/11642;
European Patent Applicatio.n Nos. 0,359,418 and 0,609,905; 0,693,491 Al (& US5,698,574);
0,694,543 A1 (& AU 24985/95); 0,694,544 A1 (& CA 2,154,024); 0,697,412 Al (&
US5,529,998); 0,738,726 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German
Patent Application Nos. DE 195 14 313 Al (& US5,529,998); DE 196 01 264 Al (& AU
10098/97); DE 196 01 265 Al (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE
196 49 095 Al (& AU 125]7/97) '
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The following Pateiit.and Applicatiori-Publications 4y also provide useful
information and the contents of the relevant process sections are hereby incorporated herein
by reference : . . , _

FR 2458547; FR 2500450(& GB 2094299, GB 2141716 & US 4,476,136); DE 2923295 (&
GB 2028306, GB 2054575, US4,287,351,US4,348,393, US4,413,001, US4,435415 &
US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967);

US4,705,799; European Patent Application Nos. 0,3 12,000; 0,127,902; 0,184,170; 0,352,781;
0,316,594; '

The skilled organic chemist will be able to use and adapt the information contained
and referenced within the above references to obtain necessary starting materials.

Thus, the present invention also provides that the compounds of the formulae (I) and -
pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by a
process (a) to (i) as follows (wherein the variables are as defined above unless otherwise
stated) :

(a) by modifying a substituent in or introducing a substituent into another compound of
formula (I);

(b) by reaction of a compound of formula (II)

0]
N
Q—N O
. .
an

wherein Yp is hydroxy with a compound of the formula (b1) HET-OH or (b2) HET-Lg,
wherein Lg is a suitable leaving group; '

(c) by reaction of a compound of formula (II) wherein Yp is a leaving group, for example
halogen, mesylate or tosylate, with a metal alkoxide compound of the formula HET-OM
where M is an alkali metal, or another metal, such as silver, known to promote O-alkylation;
(d) by reaction of a compound of the formula Q-Zp wherein Zp is an isocyanate or amine
group with an epoxide of the formula CH,(O)CH-CH,0-HET;

(e) when X is -S- by a process analogous to process (c) wherein (e1) a metal thioxide

compound of the formula HET-SM where M is an alkali metal, or another metal, such as
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silver, known to promote S-alkylation; or (¢2) alternatively by a process analogous to process

-(c) using HET-SH and a compound of formula (II) in'which Yp is a suitable leavirig group;

® when X is -SO- or -SO,- by oxidation of a compound wherein X is -S-;

(g) by conversion to a non-quaternary compound of 2 compound of formula (I) in which
the ring HET bears & quaternary nitrogen; ' '

(h)  when HET is an isoxazole ring by reaction of a cbmpound of the formula (IT) in which
Yp is.-O-CH=N-OH with an acetylene; -

o by reaction of a urethane compouxid of formula (III) with a compound of formula (IV)

(O

‘a—N orn L—\/O@
I
S am o av
whérein R* is (1-6C)alkyl or benzyl; and thereafter if necessary :
() removihg any protecting groups; (ii) forming a pharmaceutically-acceptable salt; (iii)
forming an in vivo hydrolysable ester.

General guidance on reaction conditions and reagents may be obtained in Advanced

- Organic Chemistry, 4" Edition, Jerry March (publisher : J.Wiley & Sons), 1992. Necessary

20
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starting materials may be obtained by standard procedures of organic chemistry, such as
described in this process section, in the Examples section or by analogous procedures within
the ordinary skill of an organic chemist. Certain references are also provided (sce above)
which describe the preparation of certain suitable starting materials, for particular example see
International Patent Application Publication No. WO 97/37980, the contents of which are
incorporated here by reference. Processes analogous to those described in the references may
also be used by the ordinary organic chemist to obtain necessary starting materials.

(a) Methods for converting substituents into other substituents are known in the art. For
example an alkylthio group may be oxidised to an alkylsulfinyl or alkylsulfonyl group, a
cyano group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy
group alkylated to a methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a
heteroarylthiomethy! group (see, for example, Tet.Lett., 585, 1972), a carbonyl group
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converted to a thiocarbonyl group (eg. using Lawsson’s reagent) or a bromo group converted

to an alkylthio group. It is-also possible to.convert one Rc group into another Re group as a

final step in the preparation of a compound of the formula (J).

One compound of formula (I) may be converted into another compound of formula (I)
by reacting a compound of formula (I) in which T is halo with a suitable compound to form
another value of T. Thus, for example, T as halo may be displaced by suitable vinyl,
aromatic, tropolone and nitrogen-linked systems as T by reaction using known Pd(0) coupling
techniques. '

Further examples of converting substituents into other substituents are contained in the
accompanying non-limiting Examples.

(b1) When HET-OH is used reaction (bl) is performed under Mitsunobu conditidns, for
example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate (DEAD) in an
organic solvent such as THF, and in the temperature range 0°C - 60°C, but preferably at
ambient temperature. Details of Mitsunobu reactions are contained in Tet. Letts., 31, 699,
(1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, Vol.42, 335-656 and
Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and Procedures
International, 1996, Voi.28, 127-164.

(b2) When HET-Lg is used reaction (b2) is performed using a suitably reactive HET and
under basic conditions (using a base such as 1,8-diazabicyclo[5,4,0Jundec-7-ene) which are
sufficiently mild not to destroy the oxazolidinone ring structure. The skilled organic chemist
will appreciate which suitable leaving group Lg (such as chloro or bromo) and reaction
conditions to use.

Compounds of the formula (II) wherein Yp is hydroxy may be obtained by reacting a

_compound of the formula (IIT) with a compound of formula (V):

_ o
o o= %OYR”

' )
o)
(III) V)
wherein R* is (1-6C)alkyl or benzyl and R* is (1-4C)alkyl or -5(0),(1-4C)alkyl where q is 0,
1 or 2. Preferably R? is (1-4C)alkyl.
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Compounds of the formula (II), (ITI) and (V)-may be prepared by the skilled chemist,

_ for example as described in International Patent Application Publication Nos. W095/07271,

WO097/27188, WO 97/30995, WO 98/01446 and WO 98/01446, the contents of which 'are

hereby incorporated by reference, and by analogous prbcesées.

- If not commercially available, compounds of the formula HET-OH and HET-Lg may
_be prepared by procedures which are selected from standard chemical techniques, techniques

~ which are analogous to the synthesis of known, structurally similar compounds, or techniques

which are analogous to the procedurés described in the Examples. For example, standard
chemical techniques are as described in Houben Weyl, Methoden der Organische Chemie,
E8a, Pt.I (1993), 45-225, B.J.Wakefield (for isoxazoles) and E8c, Pt.I (1994), 409-525,
U.Kraatz (for 1,2,4-oxadiazoles). Also, for example, 3-hydroxyisoxazole may be prepared by
cyclisation of CH=C-CO-NHOH (prepared from CH=C-CO-O-(1-4C)alkyl) as described in
Chem.Pharm.Bull.Japan, 14, 92, (1966). - ' o '
(c) & (e) Reactions (c) and (e) are performed conveniently ﬁt a temperature in the range
25-60°C in a solvent such as NMP or DMF. |

A compound of the formula (II) wherein Yp is fluoro may be prepared by reabting a

compound of the formula (II) wherein Yp is hydroxy (hydrox-y compound) with a fluorinating

- agent such as diethylaminosulfur trifluoride in an organic solvent such as dichloromethane in

the temperature range of 0°C to ambient temperature.

When Yp is chloro, the compou.nd of the formula (IT) may be formed by reacting the
hydroxy compound with a chlorinating agent. For example, by reacting the hydroxy
compound with thionyl chloride, in a temperature range of ambient temperature to reflux,
optionally-in a chlorinated solvent such as dichloromethane or by reacting the hydroxy
compound with carbon tetrachloride/triphenyl phosphine in dichloromethane, in a temperature
range of 0°C to ambient temperature. A compound of the formula (II) wherein Yp is chloro or
iodo may also be prepared from a compound of the formula (II) wherein Yp is mesylate or
tosylate, by reacting the latter compound with lithium chloride or lithium jodide and crown-
ether, in a suitable organic solvent such as THF, in a temperature range of ambient
temperature to reflux

" When Yp is (1-4C)alkanesulfonyloxy or tosylate the compound (II) may be prepared
by reacting the hydroxy compound with (1-4C)alkanesulfonyl chloride or tosyl chloride in the



10

15

20

25

30

. WO 99/64417 - PCT/GB99/01753 -

-47-

presence of a mild base such as triethylamine or pyridine.-

.Compounds of the formula HET-OM and HET-SM may be prepared by the skilled
chemist from the corresponding HET-OH or HET-SH compound, using a suitable base, such
as sodium hydride, silver carbonate, sodium carbonate or an alkoxide. - -

When X is -S-and a process is used that is analogous to process (c) but using HET-SH
and a compound of formula (II) in which Ypis a suitable leaving group, a suitable leaving
group is, for example, mesylate and a suitable base for the reaction is a base such as 1,8-
diazabicyclof5,4,0Jundec-7-ene (see for example, Example 153).

(d)  Reaction (d) is performed under conditions analogous to those described in the
following references which disclose how suitable and analogous starting materials may be
obtained.

Compounds of the formula Q-Zp wherein Zp is an isocyanate may be prepared by the
skilled chemist, for example by analogous processes to those described in Walter A. Gregory
et al in J.Med.Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al in J.Med.Chem. 1992, 35,
1156-1165. Compounds of the formula Q-Zp wherein Zp is a urethane (see process (i)) may
be prepared by the skilled chemist, for example by analogous processes to those described in
International Patent Application Publication Nos. WO 97/30995 and WO 97/37980.

A similar reaction to reaction (d) may be performed in which Q-Zp wherein Zp is a
amine group is reacted with the epdxide (optionally in the presence of an organic base), and
the product is reacted with, for example, phosgene to form the oxazolidinone ring. Such
reactions and the preparation of starting materials in within the skill of the ordinary chemist
with reference to the above-cited documents disclosing analogous reactions and preparations.

Epoxides of the formula CH,(O)CH-CH,O-HET may be prepared from the
corresponding CH,=CH-CH,-O-HET compound. Certain such epoxide and alkene
intermediates are novel and are provided as a further feature of the invention. For example,
when HET is isoxazol-3-yl, 3«(2,3-oxiranepropyloxy)isoxazole may be prepared from 3-
allyloxyisoxazole. Asymmetric epoxidation may be used to give the desired optical isomer.
® When X is -SO- or -SO,- the oxidation of a compound wherein X is -S- may be
achieved by oxidising with standard reagents known in the art for the oxidation of a thio
group to a sulfinyl or sulfonyl group. For example, a thio group may be oxidised to a sulfinyl

group with a peracid such as m-chloroperoxybenzoic acid and oxidising agents such as
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potassium permanganate can be used to convert a thio group to a sulfonyl group.

(g). ..~ The conversion to a non-quaternary compound of a compound of formula (I) in

which the ring HET bears a quaternary nitrogen may be achieved under thermal conditions
suitable to achieve elimination of the quaternary group (for example, a methyl group will be
eliminated as a methyl halide). . -

A compound of formula (I) in which the ring HET bears a quaternary nitrogen may
be prepared in a similar manner to the conditions described for reaction (c), although a
suitably quaternised HET compound, substituted in the alpha position next to nitrogen by a
leaving group (such as halogen), and a compound of the formula (II) in which Yp is -OH or -
SH, is used. Such starting materials are readily prepared by the ordinary organic chemist.

A compound of formula (I) in which the ring HET bears a quaternary nitrogen may
also be prepared in a similar manner to the conditions descrtbed in Chem.Pharm.Bull.Japan,
27, 2415-2423, (1979), by reaction of an N-alkylated HET-OH or HET-SH éo,mpound in the
keto-form (with the keto (o*o or thioxo) group in the alpha position next to nitrogen) with a
compound of formula (II) in which Yp is a leaving group such as mesylate. |
(h) -~ When the HET ring is isoxazole it may be built up as a final step from a compound of
the formula (II) in which Yp is -O-CH=N-OH by reaction under standard conditions with an
acetylene (see for example, Acta Chem. Scand 47, 1004, 1993).

() A compound of formula (III) is reacted with a compound of formula (IV) using similar

conditions to those for reaction of a compound of the formula (III) with a compound of

- formula (V) described above. If not commercially available, the preparation of suitable
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starting materials of formulae (III) and (IV) is as described above, or by using analogous
processes.

~ The removal of any protecting groups, the formation of a pharmaceutically-acceptable
salt and/or the formation of an in vivo hydrolysable ester are within the skill 6f an ordinary
organic chemist using standard techniques. Furthermore, details on the these steps, for
example the preparation of in-vivo hydrolysable ester prodrugs has been provided in the |
section above on such esters, and in certain of the following non-limiting Examples.

. When an optically active form of a compound of the formula (I) is required, it may be

obtained by carrying out one of the above procedures using an optically active starting

material (formed, for example, by asymmetric induction of a suitable reaction step), or by
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resolution of a racemic form of the compound or intermediate using a standard procedure, or
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques
may also be useful for the preparation of optically active compounds and/or intermediates.

Similarly, when a pure regioisomer of a compound of the formula (1) is required,; it
may be obta_ihed by carrying out one of the above procedures using a pure regioisomer as a
starting material, or by resolution of a mixture of the regioisomers or intermediates using a
standard procedure.

According to a further feature of the invention there is provided a compound of the
formula (I), or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use
in a method of treatment of the human or animal body by therapy.

According to a further feature of the present invention there is provided a method for
producing an antibacterial effect in 2 warm blooded animal, such as man, in need-of such
treatment, which comprises administering to said animal an effective amount of a compound
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo.hydrolysable ester
thereof. |

The invention also provides a compound of the formula (I), or a pharmaceutically-
acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of
a compound of the formula (I) of the present invention, or a pharmaceutically-acceptable salt,
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for usel in the
production of an antibacterial effect in 2 warm blooded animal, such as man.

In order to use a compound of the formula (), an in-vivo hydrolysable ester or a
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition
“a compound of this invention™) for the therapeutic (including prophylactic) treatment of
mammals including humans, in particular in treating infection, it is normally formulated in
accordance with standard pharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical

~ composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or

a pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an

in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier.
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- The pharmaceutical compositions of this invention may be administered in standard
manner for the disease condition that it is desired to treat, for example by oral, rectal or

parenteral administration. For these purposes the compounds of this invention may be

- formulated by means known in the art into the form of, for example, tablets, capsules, aqueous

or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories,
ointments, creams, aerosols (or sprays), drops and sterile injectable aqueous or oily solutions
or suspensions.

* In addition to the compounds of the present invention the pharmaceutical composition
of this invention may also contain or be co-administered (simultaneously, sequentially or
separately) with one or more known drugs selected from other clinically useful antibacterial
agents (for example, 8-lactams or aminoglycosides) and/or other anti-infective agents (for
example, an antifungal triazole or amphotericin). These may include carbapenems, for
example meropenem or imipenem, to broaden the therapeutic effectiveness: ‘Compounds of

this invention may also contain or be co-administered with bactericidal/permeability-

increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram

negative bacteria and bacteria resistant to antimicrobial agents. -

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
Img and 1g of a compound of this invention, preferably between 100mg and 1g of 2
compound. Especially preferred is a tablet or capsule which contains between 50mg and
800mg of a compound of this invention, particularly in the range 100mg to 500mg.

In another aspect a pharmaceutical composition of the invention is one suitable for
intravenous, subcutaneous or intramuscular injection, for example an injection which contains
between 0.1% w/v and 50% w/v (between 1mg/ml and 500mg/ml) of a compound of this
invention.

Each patient may receive, for example, a daily intravenous, subcutaneous or
intramuscular dose of 0.5 mgkg-1 to 20 mgkg-1 of a cémpound of this invention, the
composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5
mgkg-1 to 20 mgkg-1 of a compound of this inventioﬁ is administered. The intravenous,
subcutaneous and intramuscular dose may be given by means of a bolus injectibn.

Alternatively the intravenous dose may be given by continuous infusion over a period of time.
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Alternatively each patient may receive a daily oral dose which may be approximately -
equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per
day.

A pharmaceutical composition to be dosed intravenously may contain advantageously
(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a
suitable sequestering agent.

In the above other, pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and ﬁreferred embodiments of the compounds of the
invention described herein also apply.

The pharmaceutically-acceptable compounds of the present invention are useful |
antibacterial agents having a good spectrum of activity in vitro against standard Gram-positive
organisms, which are used to screen for activity against pathogenic bacteria. Notably, the
pharmaceutically-acceptable compounds of the present invention show activity against
enterococci, pneumbcocci and methicillin resistant strains of S.aureus and coagulase negative
staphylococci. The antibacterial spectrum and potency of a particular compound may be
determined in a standard test system.

The (antibactenal) properties of the compounds of the inventton may also be
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or
intravenous dosing of a compound to a warm-blooded mammal using standard techniques.

- The following results were obtained on a standard in-vitro test system. The activity

is described in terms of the minimum inhibitory concentration (MIC) determined by the

agar-dilution technique with an inoculum size of 104 CFU/spot. Typically, compounds are
active in the range 0.01 to 256 pg/ml.
Staphylococci were tested on agar, using an inoculum of 104 CFU/spot and an

incubation temperature of 37°C for 24 hours - standard test conditions for the expression of
methicillin resistance.

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated

horse blood, an inoculum of 104 CFU/spot and an incubation temperature of 37°C in an

atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of

the test organisms.




10

15

20

25

30

WO 99/64417 . PCT/GB99/01753 -

-52-
2 8
Staphylococcus aureus: - _
Oxford - 025 - 025 025 0.13
Novb. Res : 0.50 - 0.5 - 0.25- - 0.25
| . MRQR 050 05 05 0.25
Coagulase Negative Staphylococci '
MS 0.13 0.13 0.13 - 0.13
MR 0.50 0.5 0.5 0.25
Streptococcus pyogenes
_ . C203 . 0.50 0.5 0.25 0.25
Enterococcus faecalis. 1.00 1.00 05 - 025
Bacillus subtilis . 025 0.25 025 0.13

Novb. Res = Novobiocin resistant .
MRQR = methicillin resistant quinolone resistant -
MR = methicillin resistant

MS = methicillin sensitive

~ Certain Reference Examples described hereinafter (for example, Reference Examples 9,

10, 11, 30, 38 & 39) may also possess useful activity. -

The invention is now illustrated but not limited by the following Examples in which
unless otherwise stated :-
i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures
were carried out after removal of residual solids by filtration;
(i)  operations were carried out at ambient temperature, that is typically in the range
18-26°C and in air unless otherwise stated, or unless the skilled person would otherwise work
under an inert atrrlosphere'

(m) column chromatography (by the flash procedure) was used to purify compounds and

 was performed on Merck Kieselgel silica (Art 9385) unless otherwise stated;

(iv)  yields are given for 111ustrat10n only and are not necessanly the maximum attainable;

(v) the structure of the end-products of the formula (I) were generally confirmed by NMR
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and mass spectral techniques {proton magnetic resonance spectra were generally determined
in DMSO-D6 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a
field stréngth of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as
an internal standard (8 scale) and peak multiplicities are shown thus: s, singlet; d, doubiet; AB
or dd, doublet of doublets; t, triplet, m, multiplet; fast-atom bombardment (FAB) mass
spectral data were generally obtained using a Platform spectrometer (supplied by Micromass)
run in electrospray and, where appropriate, either positive ion data or negative ion data were
collected]; | _
(vi)  intermediates were not generally fully characterised and purity was in general assessed
by thin layer chromatographic, infra-red (IR), mass spectral (MS) or NMR analysis; and
(vii)  in which the following abbreviations may be used :-
® is a Trademark; DMF is N,N-dimethyliformamide; DMA is N,N-dimethylacetamide;
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography;
MPLC is medium pressure liquid chromatography; DMSO is dimethylsulfoxide;
CDCl, is deuterated chloroform; MS is mass spectroscopy; ESP is electrospray;
THEF is tetrahydrofuran; TFA is trifluoroacetic acid; NMP is N-methylpyrrolidone;
HOBT is 1-hydroxy-benzotriazole; EtOAc is ethyl acetétc: MeOH is methanol;
phosphoryl is (HO),-P(0)-O-; phosphiryl is (HO),-P-O-; EDC is 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (hydrochloride); PTSA is para-

toluenesulfonic acid.
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Example 1: 5

- YhphenvDoxazolidin-2-one -

Diisopropylazodicarboxylate (248mg, 1.22 mmol) was added dropwise, at ambient
temperature, to a stirred solution of 5(R)-hydroxymethyl-3-(3 -ﬂuoro—4-(3;6—dihydro-(2H)-
pyran-4-yl)phenyl)oxazolidin-2-one (International Patent Application Publication WO '
97/09328) (300mg, 1.02mmol), 3-hydroxyisoxazole (104mg, 1.22mmol) and
triphenylphosphine (340mg, 1.30mmol) in THF (8.0ml). The resulting solution was siirred at
ambient temperature for 30 minutes before evaporating the solvent to give an oil which was
purified by flash chromatography (Merck 9385 silica, EtOAc / iso-hexane (7:3) eluant) to give
the title product (219mg, 59%) as a crystalline solid.

'H-NMR (300MHz. CDCI 3): 8 =2.45-2.55 (m, 2H), 3.88-4.00 (m, 3H), 4.17 (t, 1H), 4.33 (m,
2H), 4.50 (dd, 1H), 4.58 (dd, 1H), 5.04 (m, 1H), 6.01 (d, 1H), 6.06 (m. 1H), 7.22-7.32 (m,

- 2H), 7.42 (d, 1H), 8.15 (d, 1H). MS: ESP" (M+H)'= 361.
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pyran-4-yl)phenyl)oxazolidin-2-one

S(R)-hydroxymethyl-B-(3-ﬂuoro-4-(3,6-dihydro—(2H)-py’ré.n‘-4—yl)phenyl)oxazolidin-Z-one '

(300mg, 1.02mmol), 3-hydroxy-5-methylisoxazole (120mg, 1.21mmol), triphenylphosphine
(270mg, 1.03rnmol) and diisopropylazodicarboxylate (204mg, 1.01mmol) were reacted in -
THF (8.0ml) using the general method of Example 1. The resultant product was purified by
flash chromatography (Merck 9385 silica, EtOAc / isohexane (7:3) eluant) to give the title
product (176mg, 46%) as a crystalline solid.

'H-NMR (300MHz, CDCL): 6 =2.34 (s, 3H), 2.45-2.55 (m, 2H), 3.86-4.00 (m, 3H), 4.14 (¢,
1H), 4.32 (m, 2H), 4.46 (dd, 1H), 4.54 (dd, 1H), 5.02 (m, 1H), 5.65 (s, 1H), 6.05 (m, 1H),
7.20-7.32 (m, 2H), 7.42 (d, 1H). MS: ESP* (M+H)" =375.

Reference Example 1: 3,5-Difluoroe-4-
nBuLi (1.32M in hexanes, 350mi, 0.462 mol) was added dropwise over 20 minutes to a
solution of N;N-(l ,2-bis(dimethylsilyl)ethane)-3,5-difluoroaniline, (108.4g, 0.40mol, J. Org.
Chem., 60, 5255-5261 (1995)) in 800ml dry THF at -70°C under argon. After stirring for a
further 4 hours at -70°C, N-benzyl-4-piperidone (87.8g, 0.46mol) in 270ml dry THF was

added dropwise over 40 minutes at the same temperature and the reaction allowed to stir to
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ambient temperature overnight. Solvent was removed in vaéitln') and the resultant product
treated wnth ice and conc.HC and extracted with ether. The aqueous acidic phase was then
treated with 40% NaOH with cooling, extracted with ether (and worked up by washing with
water, with brine and drying with an anhydrous.drying agent such as magnesium sulfate or
sodium sulfate before evaporation - this work up procedure is referred to as work upinthe
usual manner' hereinafter) to give 144.7g of a sludge. Analysis by TLC using 10%
MeOH/dichloromethane on silica indicated that the desired alcohol was present as
approximately 90% of the product, and the crude product was used without further
purification. MS: ESP+ (M+H) = 319. '

Reference Example 2: 3,5-Difluoro-4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-vl)aniline
The crude product from Reference Example 1 (144.7g) was suspended in 400ml conc.HCl and

heated at reflux with stirring for 18 hours. TLC showed all starting material had reacted, and
after cooling in ice the reaction mixture was taken to pH 11 with conc. NH, (aq) and extracted
three times with dichloromethane. Usual work-up gave 119.5g of a viscous oil. TLC indicated
a purity of ca. 80% and the crude product was used without further purification. MS: ESP+
(M+H) = 301.

Reference Example 3: N-Benzyvloxvcarbonyl-3.5-difluoro-4-(1-benzyi-1.2,5,6-

tetrahydropyrid-4-yl)aniline

The crude aniline from Reference Example 2 (3.2g, 10.7mmol) in 10ml of acetone was added

in one portion to a stirred solution of sodium dihydrogen phosphate (3.0g) in 30ml water. The
resulting mixture was cooled to 5-10°C and a solution of benzylchloroformate (2.18g, 1.8ml,
12.8mmol) in 10ml of acetone was added dropwise. The mixture was stirred for a further-hour
at ice-bath temperature and then at ambient temperature for 2 hours. The mixture was diluted
with 80ml water, basified with conc.NH;(aq) and extracted with EtOAc. Usual work-up gave
a viscous oil which was purified by flash chromatography (Merck 9385 silica,
EtOAc/isohexane (3:7 eluant) and triturated with isohexane to give a solid (1.53g 33%). MS:
ESP+ (M+H) = 434.
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. 3.5-diflucrophenyl)oxazolidin-2-one

The benzylurethane from Reference Example 3 (5.54g, 12.76mmol) in 50ml dry THF was
cooled to -70°C under nitrbgen and 8.80ml of 1.6M nBuLi in hexanes (1 4.08mmol) added
dropwise at the same temperature. After 20 minutes at the same temperature a solution of (R)-
glycidyl butyrate (2.00g, 13.88mmol in 5ml THF) was added dropwise and the mixture stirred
for 30 minutes at -70°C, and then stirred to ambient tempeiature overnight. After quénching
with 100ml 10% ammonium chloride, the mixture was extrécted with EtOAc and usual work-
up to give an oily solid, which was puriﬁe& by flash chromatography ( Merck C60 silica, 5%
MeOH/dichloromethane eluant) to give a crystalline solid (4.40g, 86%). MS: ESP+ (M+H) =
401. | ' L |

'H-NMR (250MHz. DMSQ-d6): & = 2.32 (m, 2H), 2.63 (t, 2H), 3.05 (m, 2H), 3.50-3.72
(m,4H), 3.82 (dd,1H), 4.06 (t,1H), 4.73 (m,1H), 5.18 (t,1H), 5.78 (m,1H).

Reference Example 5: S(R

20

25

30

tetrahvdrop_vrid-4-¥l)-3,S—diﬂ@roval)OXazoIidin-2-one
Reference Example 4 (2.6g, 6.5mmol), 3-hydroxyisoxazole (0.60g, 7.06mmol),

triphenylphosphine (1.96g, 7.48mmol) and diisopropylazodicarboxylate (1.44g, 7.13mmol) in
THF (40ml) were reacted using the general method of Example 1. The resultant product was
purified by flash chromatograpy (Merck 9385 silica, EtOAc / isohexane (3:2) eluant initially,
then repeated using methyl tert-butylether eluant) to give the title product (2.6g, 86%) as a
gum. MS: ESP” (M+H)'=468. - ' ' '

Reference Example 6: 5(R

3.5-difluorophenyl)oxazolidin-2-one

Reference Example 5 (2.6g, 5.57mmol) in dichloromethane (40ml) was cooled, under an
atmosphere of nitrogen, in an ice-water bath then 1-chloroethyl chloroformate (0.80g,
5.59mmol) added dropwise via syringe. The resulting solution was stirred at ice temperature
for 1 hour before isolating the intermediate product (carbamate) by flash chromatograhy |
(Merck 9385 silica, EtOAc / isohexane (1:1) eluant). The resulting gum was taken up in
MeOH (40ml) and refluxed for 1 hour. Evaporation of the solvent after this time gave the title
product (1.46g, 64%) as a crystalline solid. '

i
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'H-NMR (300MHz, DMSO-d6): & =2.54 (m, 2H), 3.27 (m, 2H), 3.72 (m, 2H), 3.92 (dd, 1H),
420 (t, 1H), 4.38-4.52 (m, 2H), 5.10 (m, 1H), 5.88 (m;.1H), 6.38 (d, 1H), 7.37 (m, 2H), 8.68

(d, 1H), 9.39 (s(broad), 2H). MS: ESP* (M+H)"=378.

ylcarbonyl)-1.2,5.6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one
1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (160mg, 0.84mmol) was

added portionwise at ambient temperature to a stirred mixture of Reference Example 6
(300mg, 0.72mmol), (R/S)-2,3-O-isopropyl'ideneglyceric acid (122mg, 0.84mmol) and
triethylamine (73mg, 0.72inmol) in dichloromethane (6ml). The resulting mixture was stirred
for 3 hours then left to stand overnight before washing with water. The dichloromethane
solution was purified by flash chromatography (Merck 9385 silica, EtOAc/ isohexane (3:1)
eluant) to give the title product (143mg, 39%) as a crystalline solid. MS: ESP" (M+H)"=506.
'"H-NMR (300MHz. CDCL,): & = 1.41 (s, 6H), 2.35-2.65 (m, 2H), 3.65-3.80 (m, 1H), 3.92-
4.00 (m, 2H), 4.10-4.22 (m, 3H), 4.22-4.45 (m, 1H), 4.45-4.62 (m, 3H), 4.75 (t, 1H), 5.05 (m,
1H), 5.80-5.91 (m, 1H), 6.01 (d, 1H), 7.18 (m, 2H), 8.16 (d, 1H).

1-(2(R.S),3-dihvdroxypropanoyl
tetrahvdrogxrid-4—1!)-3,5-difluoronhenyll-oxazolidin-Z-oné

Example 3 (194mg, 0.3 8mfr10]) in a mixture of THF (3ml) and IN hydrochloric acid (1ml)
was left to stand at ambient temperature for 4 days. The solvent was then evaporated to give
an oil which was purified by flash chromatography (Merck 9385 silica, 10% MeOH /
dichloromethane eluant) to give the title product (144mg, 80%) as a crystalline solid. MS:
ESP* (M+H)"=466. _

'H-NMR (300MHz, DMSO-d6): 5 = 2.20-2.46 (m, 2H), 3.40-3.63 (m, 2H), 3.63-3.85 (m,
2H), 3.92 (dd, 1H), 4.10 (m, 1H), 4.18 (t, 1H), 4.26-4.52 (m, 4H), 4.68 (m, 1H), 4.96 (m, 1H),
5.10 (m, 1H), 5.86 (m, 1H), 6.37 (d, 1H), 7.34 (m, 2H), 8.68 (d, 2H).

3.5-difluorephenyl)oxazolidin-2-one
Reference Example 6 (300mg, 0.72mmol) and triethylamine (102mg, 1.01mmol) in ethyl

formate (10ml) were refluxed for 12 hours, and then evaporated to give an oil which was
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purified by flash chromatoraphy (Merck 9385 silica, 4% MeOH /-dichloromethane eluant) to
give the title product (261mg, 89%) as a crystalline solid.
'H-NMR (300MHz, CDCl,): 6 =2.18 & 2.37 (2s, 2H), 3.20-3.40 (m (pértially obscured), 2H),
3.57-3.66 (m, 2H), 3.92 (m, 'lH), 4.05 & 4.10 (2m, 2H), 4.20 (t, 1H), 4.38-4.54 (m, 2H), 5.10
(m, 1H), 5.86 & 5.90 (2m, 1H), 6.37 (d, 1H), 7. 32 (m, 2H), 8.10 & 8.18 (28 1H), 8.68 (d 1H).
MS: ESP* (M+H)"= 406.

Example 6: 5(R -I-soxa'zol-3-vlo_x methyl-3-(4-(1-acetox ac_e I-1.2,5.6-tetrahydropyrid-

4-111-3,5-diﬂuorophenyl)oxazolidin-Z-oné
Reference Example 6 (400mg, 0.97mmol), triethylamine (205mg, 2.03mmol) and 4-

. (dimethylamino)pyridine (30mg) in dichloromethane (10ml) were cooled in an ice-water bath

then acetoxyacetyl chloride (145mg, 1.06mmol) was added dropwise via syringe. The mixture

~ was stirred at ice temperature for 2 hours then purified by flash chromatography (Merck 9385

silica, 2.5% MeOH / dichloromethane eluant) to glve the title product (430mg, 93%) as a
crystalline solid. ' B '

'H-NMR (300MHz, CDCl,): &=2:20 (s, 3H), 2.40-2.56 (m, 2H), 3.59 (t, 1H), 3.82 (t, lH), :
3.95 (dd, 1H), 4.08 & 4.25 ( 2m, 2H), 4.12 (t, 1H), 4.50 (dd, 1H), 4.58 (dd, 1H), 4.74 & 4.78 -
(2s; 2H), 5.05 (m, 1H), 5.80 & 5.88 (2m, lH) 6.00 (d, 1H), 7.19 (m, 2H), 8.17 (d, 1H). MS
ESP* (M+H)'= 478.

Example 7: S(R)-Isoxazol-3-vioxvmethyl-3-(4-( l-hvdroxva'cetv'l-l,'2,5,6-tetrahvdr02x" rid-
4-yI)-3,5-difluorophenyl)oxazolidin-2-one '
Example 6 (280mg, 0.59mmol) and potassium c"arbonate (150mg, 1.09mmol) in MeOH '(6th1)
were stirred at ambient temperature for 4 hours. Water (30ml) was added to give a crystalline
solid, which was filtered, washed with water and dried to give the title product (215mg, 84%).
MS: ESP* (M+H)"=436. _ '

'H-NMR (300MHz, DMSO d-6): & = 2.22-2.42 (m, 2H), 3.52 (m, 1H), 3.68 (m, 1H), 3. 92 (dd,
1H), 4.00-4.24 (m, 5H), 4.40-4.52 (m, 2H), 4.52-4.76 (m, 1H), 5.10 (m 1H), 5.86 (m, 1H),
6.36 (d, 1H), 7.35 (m, 2H), 8.68 (d, 2H).
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'Reference Example 7: Sgg)-Hydroxvmethyl-3-(4-(4-(5—cvanopxnd-Z-z )pnperazm-l-! )-3-

fluorophenyl)oxazolidin-2-one
5(R)-hydroxymethyl-3-(3-flunoro-4-(4-t-butoxycarbonylpiperazin-1-yl)phenyl)oxazolidin-2-
one (International Patent Application Publication WO 93/23384, 43.1 g, 0.11 M) was
suspended by stirring in ethanol (1000 ml) under nitrogen. An ethanol solution of hydrogen
chloride (3.8 M, 400 ml) was added slowly, aﬂd the mixture was stirred at ambient
temperature for 18 hours. The resulting precipitate was filtered, washed with diethyl ether (3
x 250 ml), and dried, to give 5(R)-hydroxymethyl-3-(3-fluoro-4-(piperazin-1-
yl)phenyl)oxazolidin-2-one hydrochloride.. A further crop was obtained by evaporation of the
mother liquors to give a total yield of 38.7 g.

'H-NMR _ (300MHz, DMSOQ-D6) &: 3.17 (m, 8H); 3.53 (dd, 1H); 3.64 (dd, 1H); 3.79 (dd,
1H); 4.03 (t, 1H); 4.66 (m, 1H); 7.10 (t, 1H); 7.21 (dd, 1H); 7.52 (dd, 1H); 9.39 (brs, 2H).
MS: ESP+ (M+H) =296.

5(R)-hydroxymethy!-3-(3-fluoro-4-(piperazin-1-yl)phenyl)oxazolidin-2-one hydrochloride (25
g, 75.4 mmol) was suspended by stirring in acetonitrile (700 ml) under nitrogen, and
triethylamine (16.8 g, 166 mmol) added. The mixture was stirred for 10 minutes and then 2-
chloro-S-cyanopyridine (10.3 g, 75.4 mmol) added, and the mixture heated under reflux for 18
hours. After cooling, the resultant solid was filtered, washed with water (3 x 500 ml) and
diethyl ether (2 x 500 ml) to give S(R)- hydroxyinethyl-3-(4-(4—(5-cyanopyrid-2—y1)piperazin-
1-yD)-3-fluorophenyl)-oxazolidin-2-one. A further crop was obtained by evaporation of the
mother liquors to give a total yield of 23.2 g. MS: ESP+ . (M+H)" = 398.

'H-NMR _(300MHz. DMSO-D6)3: 3.03 (t, 4H); 3.54 (m, 1H); 3.63(m, 1H); 3.78

(t overlapping m, SH); 4.03 (t, 1H); 4.66 (m, 1H); 5.18 (t, 1H); 6.97 (d, 1H); 7.07 (t, 1H);
7.20 (dd, 1H); 7.53 (dd, 1H); 7.85 (dd, 1H); 8.49 (d, 1H).

Example 8 : 5(R)-Isoxazol-3-vloxymethyl-3-(4-(4-(S-cvanopyrid-2-vl)piperazin-1-yl)-3-
ﬂuoroghenyl)oxa_zolidin-Z-one
Reference Example 7 (397mg, 1mmol), 3-hydroxyisoxazole (85mg, 1.1mmol) and polymer

bound triphenylphosphine (3mmol/g, 416mg, 1.25mmol) were suspended with stirring in
10ml dry THF and diisopropylazodicarboxylate (242mg, 1.2mmol) added dropwise by

syringe, and the mixture stirred at ambient temperature for lhour. The mixture was filtered,
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evaporated to dryness, and dissolved in EtOAc and purified by chromatography (ona 10 g
silica Mega Bond Elut® column, eluting with a gradient'incﬂreasing‘ in polarity from 80 to
100% EtOAc in isohexane) to give the title product (93 mg). MS: ESP+: (M+H)" =465.
'H-NMR (300MHz. DMSO-D6) &: 3.06 (t, 4H); 3.80 (t, 4H); 3.87 (dd, 1H); 4.16 (t, 1H); -
4.42 (dd, 1H); 4.48 (dd, 1H); 5.04 (m, 1H); 6.37 (d, 1H); 6.97 (d, 1H); 7.08 (t, 1H); 7.20

(dd, 1H); 7.51 (dd, 1H); 7.86 (dd, 1H); 8.49 (d, 1H); 8.67 (d,1H).

yl)phenyl)oxazolidin-2-one

Diisopropylazodicarboxylate (227mg, 1.12mmol) was added dropwise, at ambient -

temperature, to a stirred solution of 5(R)-hydroxymethyl-3-(3-fluoro-4-(3,6-dihydro-(2H)-

_pyran-4-yl)phenyl)oxazolidin-2-one (300mg, 1.02mmol; see Example 1), 3-

hydroxyisothiazole (114mg, 1.13mmol) and triphenylphosphine (304mg, 1.16mmol) in THF

(8.0ml). The resulting solution was stirred at room temperature for 30 minutes. before

evaporating the solvent to give an orange oil. It was purified by flash chromatography (Merck
9385 silica, EtOAc / isohexane (3:2)) to give thé title product (257mg, 67%) as a colourless
crystalline solid. MS: ESP” (M+H)'=377. :

'H-NMR (300MHz. CDCI, ): § = 2.45-2.55 (m, 2H), 3.94 (t, 2H), 3.98 (dd, 1H), 4.14.(t, 1H),
4.32 (m, 2H), 4.61-4.72 (m, 2H), 5.04 (m, 1H), 6.07 (m, 1H), 6.62 (d, 1h), 7.22-7.30 (m, 2H),
7.42 (dd, 1H), 8.48 (d, 1H). ' ' '

pyran-4-yl)phenyl)oxazolidin-2-one

A solution of 5(R)-hydroxymethyl-3-(3-fluoro-4-(3,6-dihydro-(2H)-pyran-4-
yl)phenyl)oxazolidin-2-one ( 0.275g, 0.93mmol; see Exarrmlé 1), 3-hydroxy-1,2,5-thiadiazole
(Weinstock et al, J.Org. Chem., 32, 2823 (1967)) (0.112g,1.1mmol), and triphenylphosphine
(0.288g, 1.1mmol) was stirred in dry THF (7ml) at ambient temperature and’

diisopropylazodicarboxylate (0.22g, 1.1mmol) in dry THF (1.0ml) added dropwise over ten

minutes. After 1.5 hours, tic (70% EtOAc/isohexane) showed essentially complete reaction. I
The reaction mixture was evaporated in vacuo and purified by chromatography (Merck 9385 {:
silica, 50% EtOAc /isohexane eluant) to give the title product (256mg, 73%) as a colourless
solid mp, 46-8 C.
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'H-NMR 13Q(_)MHZ, DMSO0-d6): 6 =2.40 (m, 1H), 3.78 (m,_ 3H), 3.96 (dd, 1H), 4.20 (m, 3H),
4.64 (m, 2H), 5.10 (m,1H), 6.08 (s,1H), 7.35 (m,2H), 7.50 (d,1H), 8.41 (s,1H). MS: ESP*
(M+H)" =377.

Reference Example 8: 5
Diisopropylazodicarboxylate (4.45g, 22mmol) was added dropwise to a stirred solution of

5(R)-hydroxymethyl-3-phenyloxazolidin-2-one (Gregory et al, J. Med. Chem., 32, 1673
(1989); 4.25g,22mmol), triphenyl phosphine (5.76g, 22mmol) and 3-hydroxy-1,2,5-
thiadiazole (Weinstock et al, J.Org. Chem.,.32, 2823 (1967)) (2.04g, 20mmol) in 30ml THF,
in an ice-bath. After stimring at ambient temperature for two hours and evaporating in vacuo,
the resulting oil was purified by chromatography (Merck 9385 silica. Gradient elution from
isohexane to ca. 50% EtOAc/isohexane to give a white solid. Further purification by flash
chromatography on silica using 1% MeOH/dichloromethane was riecessary to remove
remaining diisopropylcarboxyhydrazine yielding the title product as a white crystalline solid
(4.7g, 83%). MS: ESP” (M+H)" = 278.

'H-NMR (300MHz.CDCl,): & = 4.0 (dd,1H), 4.21 (t.1H), 4.6-4.77 (m, 2H), 5.04 (m,1H), 7.17
(t,1H), 7.39 (m, 2H), 7.56 (d, 2H), 8.0 (s,1H). |

Reference Example 9: S(R)-(1,2,5-Thiadiazol-3-vloxvmethyl)-3-(4-
iodophenyl)oxazolidin-2-one

Silver trifluoroacetate (0.727g, 3.29mmol) was added to a stirred solution of the compound of

Reference Example 8 (0.70g, 2.53mmol) in chloroform/ acetonitrile (6ml/4ml) at ambient
temperature. Iodine (0.67g, 2.64 mmol) was then added in portions. The resulting brown
mixture was then stirred for 65h with protection from light. A yellow solid was filtered off,
washing with chloroform. The filtrate and washings were evaporated in vacuo, the residue
redissolved in EtOAc and washed with dilute ammonium hydroxide, water and brine. Dried
over sodium sulfate and evaporated in vacuo to give a pale yellow solid on standing.
Trituration with ether gave the title product as an off-white solid (0.749g, 73%).

'H-NMR (300MHz. DMSO-dy): 8 =3.95 (dd,1H), 4.19 (t,1H), 4.67 (m, 2H), 5.1 (m,1H), 7.37
(d, 2H), 7.69 (d, 2H), 8.4 (s,1H). MS: ESP+ (M+H)" =404.
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tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one -~ -
Prepared by the general method of Example 1 using as starting material 5(R)-hydroxymethyl-

“3-(4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one (W097/30995;

4.0g, lO.Smmpl), 3-hydroxyisoxazole (1.0g, 11.8mmol), triphenylphosphine (3.24g,
12.4mmol) and diisopropylazodicarboxylate (2.36g; 11.7mmol) in tetrahydrofuran (60ml).
Purified by flash chromatography (Merck 9385 silica; tert-butyl methyl ether / EtOAc /
MeOH (70:30:0.5) eluant) to give the product (3.0g, 64%) as a colourless crystalline solid.
MS: ESP* (M+H)" = 450. ' -

Reference Example 11 : 51R)—Isoxazol-3-xloxvmeth vi-3-(4-( 1 6-tetrahvdropxnd-4-yl)—

3-fluorophenvl)oxazolidin-2-one
Prepared by the general method of Reference Example 6 using Reference Example 10 (7.09g, |

15.8mmol) and 1-chloroethyl chloroformate (2.26g, 15.8mmol) in dichloromethane (120ml)
to give the product (3.71g, 59%) as a pale yellow crystalline solid. MS: ESP* (M+H)"= 360.
'H-NMR (300MHz._DMS0-d6): d = 2.64 (m, 2H), 3.22-3.30 (m, 2H), 3.72 (m, 2H), 3.92 (dd,
1H), 4.21 (t, 1H), 4.40-4.55 (m, 2H), 5.10 (m, 1H), 6.02 (m, 1H), 6.38 (d, 1H), 7.32-7.44 (m,
2H), 7.52 (d, 1H), 8.68 (d, 1H), 9.30 (s(br), 2H).

1,3 Dicyclohexylcarbodiimide (550mg, 2.67mmol) was added in one go at ambient

temperature to a stirred solution of (S)-2, 3-O-isopropylidineglyceric acid (390mg, 2.67mmol)
and l-hydroxybenzotnazole (410mg, 2.58mmol) in dichloromethane (10ml). The resulting
suspension was stirred for lhr then a further 10ml dichloromethane was added, followed by
Reference Example 11 (1 .Og, 2.53mmol) and N,N-diisopropylethylamine (326mg,
2.53mmol). The reaction was stirred at ambient temperature for 18hr then filtered. The filtrate
was washed with water (2X) and brine then purified by flash chromatography (Merck 9385
silica; 2% MeOH in dichloromethane eluant) to give the product (754mg, 61%) asa
colourless crystalline solid. MS: ESP™ (M+H)"=488.

'H-NMR(300MHz. CDCl,): d = 1.44 (s, 6H), 2.45-2.72 (m, 2H), 3.62-3.76 (m, 1H), 3.89-
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© 4.05 (m, 2H), 4.10-4.20 (m, 3H), 4.24-4.38 (m,1H), 4.44-4.62(m, 3H), 4.75 (m,1H), 5.04
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(m,1H), 5.97 (m,1H), 6.00 (d, 1H), 7.25 (m, 2H), 7.45 (d,1H), 8.15 d,1H).

Example 12 : 5(R)-Isoxazol-3-vloxymethyl-3-(4-(1-(2(S).3-dihydroxypropanoyl)-1.2.5.6-
tetrahydropyrid-4-yl)-3-fluorophenylloxazolidin-2-one '
Prepared by tﬁe general method of Example 4 using Example 11 (754mg, 1.55mmol) in a
mixture of THF (15ml) and IN hydrochloric acid (Smi). Purified by flash chromatography
(Merck 9385 silica; 10% MeOH in dichloromethane eluant) to give the product (486mg, 70%)
as a colourless crystalline solid, mp 140-143°C. |

'H-NMR ( 300MHz, DMSQ-d6): d = 2.42 (m, 2H), 3.40-3.60 (m, 2H), 3.62-3.85 (m, 2H),
3.92 (dd, 1H), 4.10-4.30 (m, 3H), 4.30-4.56 (m, 3H), 4.79 (m, 1H), 4.94 (m, 1H), 5.09 (m,
1H), 6.00 (ﬁx, 1H), 6.37 (d. 1H), 7.28-7.44 (m, 2H), 7.50 (d, 1H), 8.66 (d, 1H).MS: ESP*
(M+H)" = 448. _ - '

HPLC: Chiralpak AD (250mm x 4.6mm i.d.), 100% MeOH eluant, Iml/min. flow rate: ret.

time = 42.5 min.

1-(2.2-dimethvl-1,3-dioxolan-4(R)-

xlcarbonvl)—-l.2.5.6-tetrahvdronvrid-4-vl)-3—ﬂuoroghenvl)oxazolidin-2-one

_Prgpared by the general method of Example 11 using (R)—2,3-O-isopropjlidineglyceric acid
(390mg, 2.67mmol), 1-hydroxybenzotriazole (410mg, 2.58mmol), dicyclohexylcarbodiimide
(550mg, 2.67mmol), Reference Example 11 (1.0g, 2.53mmol) and N,N-
diisopropylethylamine (326mg, 2.53mmol) in dichloromethane (20ml). Purified by flash

- chromatography (Merck 9385 silica; 2% MeOH in dichloromethane eluant) to give the

product (682mg, 55%) as a colourless crystalline solid. MS: ESP* (M+H)" = 488.

. 'H—NMR{SOOMHZ, CDCl,): d=1.44 (s, 6H), 2.45-2.72 (m, 2H), 3.62-3.76 (m, 1H), 3.89-

4.05 (m, 2H), 4.10-4.20 (m, 3H), 4.24-4.38 (m,1H), 4.44-4.62 (m, 3H), 4.75 (m,1H), 5.04
(m,1H), 5.97 (m,1H), 6.00 (d, 1H), 7.25 (m, 2H), 7.45 (d,1H), 8.15 d,1H).

Example 14 : 5(R)-Isoxazol-3-yloxvmethyl-3-(4-(1-(2(R).3-dihydroxypropanoyl)-1,2.5.6-

tetrahvdropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one
Prepared by the general method of Example 12 using Example 13 (682mg, 1.40mmol) ina

mixture of THF (15ml) and IN hydrochloric acid (Sml). Purified by flash chromatography
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(Merck 9385 silica; 10% MeOH in dlchloromethane eluant) to give the product (466mg, 74%)
as a colourless crystalline sohd mp 136-140°C.

'H-NMR ( 300MHz, DMSO-d6 ): d = 2.42 (m, 2H), 3.40-3.60 (m, 2H), 3.62-3.85 (m,

- 2H); 3.92 (dd, 1H), 4.10-4:30 (m; 3H), 4.30-4.56 (m, 3H), 4.79 (m; 1H), 4.94 (m, 1H); 5.09

(m, 1H), 6. 00 (m, 1H), 6.37 (d lH), 7.28-7.44 (m, 2H), 7.50 (d, lH) 8.66 (d, 1H). MS ESP+
(M+H)" = 448.
HPLC: Chiralpak AD (250mm x 4.6mm i.d.), 100% MeOH eluant, Iml/min. flow rate: ret.

time = 18.5 min.

15

1,3 Dicyclohexylcarbodiimide (315mg, 1.53mmol) was added in one go at ambient

temperature to a stirred mixture of Reference Example 6 (660mg, 1.45mmol), (R)-2,3-O-
isopropylidineglyceric acid (240mg, 1.64mmol} and pyridine_:' (115mg, 1 .45mmol) in

dichloromethane (15ml). The resulting mixture was stirred at ambient temperature for 18hr

‘then purified by flash chromatography (Merck 9385 silica; EtOAc / isohexane (3:1) eluant) to

give the product (315mg, 43%) as a colourless crystalline solid.

25

30

Prepared by the general method of Example 14 using Example 15 (315mg, 0.62mmol) in a
mixture of THF (6ml) and 1N hydrochloric acid-(2ml). Purified by flash chromatography
(Merck 9385 silica; 10% MeOH in dichloromethane eluant) to give the product (208mg, 72%)

as a colourless crystalline solid: mp 128-134 °C. _
'NMR (300MHz, DMSO-d,): d 2.20-2.46 (m, 2H), 3.40-3.63 (m, 2H), 3.63-3.85 (m, 2H), 3.92

(dd, 1H), 4.10 (m,1H), 4.18 (t,1H), 4.26-4.52 (n,1H), 4.68 (m,1H), 4.96 (m,1H), 5.10 (m, 1H),

5.86 (m,1H), 6.37 (d,1H), 7.34 (m,2H), 8.68 (d, 2H)..
MS: ESP* (M+H)"=466.

'HPLC: Chiralpak AD (250mm x 4.6mm i.d.), 100% MeOH eluant, Iml/min. flow rate: ret.

time = 11.2min.
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Prepared by the general method of Example 15 using 1,3 dicyclohexylcarbodiimide (315mg,
1.53mmol), Reference Example 6 (660mg, 1.45mmol), (S)-2,3-O-isopropylidineglyceric acid
(240mg, 1.64mmol) and pyridine (115mg, 1.45mmol) in dichloromethane (15ml). Purified by
flash chromatography (Merck 9385 silica; EtOAc / isohexane (3:1) eluant) to give the product
(282mg, 38%) as a colourless crystalline solid. MS: ESP* (M+H)" = 506.

'H-NMR ( 300MHz, DMSOQ-d6): 8 = 1.32 (s, 3H), 1.34 (s, 3H), 2.25-2.50 (m, 2H), 3.63-3.87
(m, 2H), 3.95 (dd, 1H), 4.02-4.32 (m, 4H), 4.43-4.55 (m, 2H), 4.92 (m, 1H), 5.12 (m, 1H),
5.89 (m, 1H), 6.37 (d, 1H), 7.35 (d, 2H), 8.68 (d, 1H). -

tetrahvdropyrid-4-y1)-3.5-difluorophen loxazolidi_n-z-one

Prepared by the general method of Example 16 using Example 17 (282mg, 0.56mmol) in a
mixture of THF (6ml) and 1N hydrochloric acid (2ml). Purified by flash chromatography
(Merck 9385 silica; 10% MeOH in dichloromethane eluant) to give the product (183mg, 70%)
as a colourless crystalline solid: mp 136-142 °C.

'NMR (300MHz, DMSO-dy): d 2.20-2.46 (m, 2H), 3.40-3.63 (m, 2H), 3.63-3.85 (m, 2H), 3.92
(dd, IH)_, 4.10 (m,1H), 4.18 (t,1H), 4.26-4.52 (m,1H), 4.68 (m,1H), 4.96 (m,1H), 5.10 (m, 1H),
(m,1H), 6.37 (d,1H), 7.34 (m,2H), 8.68 (d, 2H).

MS: ESP" (M+H)" = 466. _

HPLC: Chiralpak AD (250mm x 4.6mm i.d.), 100% MeOH eluant, Iml/min. flow rate: ret.

time = 3_8 4 min.

Reference Example 12: 5(R

30

butoxyphosphoryl)propaneyl)-1,2.5.6-tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-

2-one o _

Di-tert-butyl N,N diethylphosphoramidite (1.67g, 6.24mmol) was added dropwise at room-
temperature, under an atmosphere of nitrogen, to a stirred suspension of Example 12 (1.0g,
2.24mmol) and 1H-tetrazole (1.4g, 20.0mmol) in tetrahydrofuran (40ml). The resulting
mixture was siirred for 2hr. then cooled to -40°C and treated portionwise with 3-

chloroperoxybenzoic acid (1.9g 60% strength, 6.6mmol). The reaction was stirred at -40 to -
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20°C for 1hr. then diluted with: EtOAc (150ml), washed succesively with 10% aqueous
sodium bisulfite solution, sat. sodium bicarbonate solution'a'nd water, dried over magnésium
sulfate and evaporated to give a colourless oil.Purified by flash chromatography (Merck 9385
silica, 20-30% acetonitrile / EtOAc) to give the product (625mg, 34%)asa colourlesé foam.
'H-NMR (300MHz, CDC ,):'8 = 1.48 (m, 36H), 2.45-2.70 (m, 2H), 3.58-3.71 & 3 73-3. 86 (m,
1H), 3.92-4.10 (m, 2H), 4. 10-4 38 (m, SH), 4.47-4.62 (m, 2H), 4.97-5.08 (m, 1H), 5 22-5 32
(m, 1H), 5.88 (m, 1H), 6. 02 (d, IH), 7. 18—7 28 (m, 2H), 7.43 (4, lH), 8.16 (d, IH) MS: ESP*

- (M+H) = 832.

15

20

25

1.2,5,6-tetrahvdro rld-4- [)-3-fluorophen loxazolldm-Z-on
“F O

P’O
0" "o

A 4M solution of HCI in dioxane (6ml) was added in one go at Toom temperature to a stirred
solution of Reference Exarﬁple. 12 (600mg, 0.72mmol) in dioxane (6ml). The resulfing yellow
mixture was stirred 1hr. then concentrated under reduced pressure. Trituration with diethyl
ether gave a yellow solid which was filtered, washed with ether, dried and then dissolved in
water and lyophilized to a pale yellow solid (435mg). | |
'H-NMR (300MHz, DMSOQ-d6 + CD_,Q@); &=2.35-2.50 (m, 2H), 3.52-3.68 & 3.70-3.85
(m, 2H), 3.90 (dd, 1H), 4.05-4.35 (m, 5H), 4.35-4.53 (m, 2H), 5.05 (m, 1H), 5.10-5.25 (m,
1H), 5.98 (m, 1H), 6.25 (d, 1H), 7.25-7.40 (m, 2H), 7.45 (dd, 1H), |

8.54 (d, 1H). MS: ESP* (M+H)+ =608..

Reference Example 13: 5(RL-Isoxazol-3-yloxvmethvl-3 (4-( 1-(2LS)-hvdroxv-3-(dl-t-

-3-fluorophenyl)oxazolidin-

2-one

To a stirred solution of the startmg material Examp]e 12 (600mg, 1 34mmol) and lH-tetrazole

-(3 10mg, 4.43mmol) in THF. (30ml) under nitrogen was added di-tert-butyl N,N

diethylphosphoramidite (368mg, 1.48mmol) over a few minutes. After stirring for 90 minutes
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the solution was cooled to f40°_C and 3-chloroperoxybenzoic acid (425mg 60% strength,
1.48mmol) added in portiqg%l‘he reaction mixture was allowecl to warm to ambient
temperature and stirred for 30'minutes. EtOAc was added, the solution washed with sodium
metabisulfite, sodium bicarbonate and brine solutions, the organic phase dried over anhydrous
magnesium sulfate and evaporated in vacuo. The crude product was purified by flash
chromatography (Merck 9385 silica, 10-20% acetonitrile / EtOAc) to give the title compound
(165mg, 19%) as a colourless gum.

'H-NMR (300MHz, CDCl,): & = 1.48 (s, 9H), 1,50 (s, 9H), 2.45-2.80 (m, 2H), 3.61-3.86 (m,
2H), 3.96 (dd, 1H), 4.02-4.12 (m, 3H), 4.16 (t, 1H), 4.22-4.30 (m, 2H), 4.47-4.61 (m, 2H),
4.64-4.77 (m, 1H), 5.03 (m, 1H), 6.00 ( m, 1H), 6.03 (d, 1H), 7.20-7.30 (m, 2H), 7.46 (d, 1H),
8.16 (d 1H). MS: ESP" (M+H)" = 640.

ropanovl)-1.2.5.6-tetrahydropyrid-4-yl)-3-fluorophenvl)oxazolidin-2-one

TFA (2ml) was added dropwise at room temperature to a stirred solution of Reference
Example 13 (165mg, 0.26mmol) in dxchloromethane (8ml). The resulting yellow solution was
stirred 30 min. then evaporated under reduced pressure to a yellow foam. Trituration with
diethyl ether gave the iitle compound (120mg) as a yellpw solid.

'H-NMR (300MHz, DMSOd6 + CD,COO0D): & =2.30-2.50 (m, 2H), 3.50-3.65 & 3.6_5-3.82 -
(m, 2H), 3.92 (dd, 1H), 3.97-4.40 (m, 5H), 4.40-4.62 (m, 3H), 5.05 (m, 1H), 6.00 (m, 1H),
6.28 (d, 1H), 7.25-7.43 (m, 2H), 7.48 (d, 1H), 7.57 (d, lH)

MS: ESP* (M+H)" =528.
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difluorophenvloxazolidin-2-one

. The title compound was p@pared, with only non-critical variations, by the method for

Reference Example 12 on a4.3mM scale, using as starting material Example 18.

 Yield = 1.86g (51%).

NMR (300Mz, DMS0-d6): & 1.42 (s, 36H), 2.5 (m, partially obscured), 3.3 - 3.9 (m, 4H),
3.94 (d of d, 1H), 4.1 (s, 2H), 4.21 (t, 1H), 4.48 (m, 2H), 5.14 (m, 2H), 5.90 (s, 1H), 6.38 (s,
1H), 7.37 (d, 2H), 8.70 (s, TH). MS: ESP+ (M-+H)=850.

1.2.5.6-tetrahydropy rid-4—yl)—3,5-diﬂuor_ophenvl)oxazolid.i-n-z-one

0]
N

Yo

_ : F o N,
0. .0 A~ e
O’P\o
oL __0_ A N
o’gl \./\'J,/ |

The title compound was prepared, with only non-critical variaiions, by the method for
Example 19 on a 1.4mM scale, using as staﬂing material Reference Example 14.

Yield = 735mg (98%).

" NMR (300Mz, DMS0-d6); & = 2.5 (in, partially obscured), 3.57 & 3.77 (2m, 2H), 3.91 (d of

20

25

d, 1H), 4.0 - 4.4 (m, 4H), 4.18 (1, 1H), 4.58 (m, 2H), 5.1 (m, 2H), 5.85 (s, 1H), 6.36 (s, 1H),
7.35 (d, 2H), 8.78 (s, 1H). MS: ESP+ (M+H)=626.

Reference Example 15: 5

bugglg. hosphoul)pmpaﬁoz’ l1—1,’2,5,6-tetr§hydronyrid-4—yl)—3,5-
difluorophenyl)oxazolidin-2-one :
To a stirred solution of the starting material Example 18 (1.02g, 2.2mmol) and tetrazole
(462mg, 6.6mg) in THF (30ml) at ambient iemperature under nitrogen, was added di-tert-
butyl N,N diethylphosphoramidite (575mg, 2.31mmol) over ~2 minutes. After stirring for 90
minutes the s_olution was c_ooled to -40°C and m-chloroperbenzoic acid (2.5mmol, 480mg of

90% strength) was added in portions. The reaction mixture was allowed to warm to ambient
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temperature and stir for 30 minutes. EtOAc was added and the mixture was washed with
aqueous sodium metabisulfite; saturated sodium bicarbonate:and brine solutions. The organic
phase was dried over anhydrous MgSO, and evaporated under reduced pressure. The title
compound was isolated by MPLC (EtOAc) as a brittle glass (406mg, 28%). MS : ESP+
(M+H) = 658; ESP- (M-H) = 656.

NMR (300Mz. DMS0-d6): & 1.42 (s, 18H), 2.5 (m, partially obscured), 3.55 - 3.95 (m, 4H),
3.95 (d of d, 1H), 4.0 - 4.15 ( m, 2H), 4.25 (t, 1H), 4.50 (m, 2H), 4.63 (m, 1H), 5.14 (m, 1H),
5.54 (d, 1H), 5.91 (s, 1H), 6.40 (s, 1H), 7.37 (d, 2H), 8.70 (1H, s).

Example 22: S(R)-Isoxazo}l-3-

15

20

25

propanoyl)-1,2.5.6-tetrahvdropyrid-4-yl)-3.5-difluorophenylloxazolidin-2-one
o _

0. .0 : N
0’5 \/\ﬂ/

O O
To a stirred solution of the starting material Reference Example 15 (100mg, 0.15mmol) in
dioxan (1ml) was added 4M HCIl / dioxan (3ml). The solution was stirred at ambient '
temperature for 30 mins. and then evaporated. The residue was triturated well with ether
giving the title compound as a white powder (80mg, 96%).
NMR (300Mz. DMS0-d6):  2.43 (m, partially obscured), 3.6 - 4.35 (m, 8H), 4.35 - 4.60 (m,
3H), 5.09 (m, 1H), 5.85 (s, 1H), 6.30 (s, 1H), 7.31 (d, 2H), 8.60 (s, 1H).

MS: ESP+ (M+H) = 546.

To a stirred partial solution of the starting material Example 21 (100mg, 0.16mm01) in THF
(8ml) was added dicyclohexyl carbodiimide (40mg, 0.195mmol). DMF(4ml) was added to
give a clear solution. After stirring for 18hrs at ambient temperature, more DCCI (40mg,
0.195mmol) was added. The reaction was essentially complete by HPLC (Partisil SAX 10p
column, 0.0M to 0.3M pH6.5 phosphate buffer gradient) after a further 3hrs. The soivent was

evaporated and the residue was taken into water and filtered. The filtrate was
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‘chromatographed by MPLC (0 -25% acetonitrile / water gradient on Mitsubishi HP20SS
polystyrene resin) and the title compound was obtained by freeze drymg after partlal |
evaporation to remove acetomtnle ‘ ' '

Yield = 49mg (50%). MS : ESP- (M-H) = 606.

NMR (300Mz, DMSO-dG)' & = 2.4 (m, partially obscured), 3.7 - 4.0 (m, 3H), 4.18 (m, 4H),

. 4.48 (m, 3H), 5.05 (m, 1H), 5.19 & 5.30 (2m, lH),S 85 (s, lH),630 (s, IH), 731(d 2H),

8.59 (s, 1H). .

Example 24: 5(R)-Isoxazol-3-ylogmethvl—3-(4-( 1-(4-hyd rogbutanoyl[-1,2,5,6-

15

20

25

30

To a stirred solution of Refer_ence Example 6 (0.223 g, 0.54 mmol), 4-hydroxybutyric acid
sodium salt (0.082 g, 0.65 mmol) and HOBT (0.087 g, 0.65 mmol) in DMF (5 ml) was added
EDC (0.124 g, 0.65 mmol). The mixture was stirred for 4 days and then evaporated. The
residue was purified by MPLC [5% MeOH/CH,CI, as eluant] to give after trituration with
diethyl ether. as a white solid (0.141 g, 56%). | .

'H-NMR (300MHz, DMSO-d6): 8 = 1.63 (m, 2H), 2.29 (m, 1H), 2.38 (m, 2H), 3.25 (d, 1H),
3.40 (m, 2H), 3.62 (m, 2H), 3.91 (dd, 1H), 4.10 (d, 1H), 4.19 (t, 2H), 4.44 (m, 3H), 5.09 (m
1H), 5.84 (s, 1H), 6.38 (d, 1H), 7.36 (d, 2H) and 8.70 (d, 1H).

MS: ESP" (M+H)" = 464. '

Ex_am le 25: 5(R

tetrahydropyrid-4-yl)-3.5-diflucrophenyl)oxazolidin-2-one

To a stirred solution of Reference Example 6 (0.285 g, 0.69 mmol), 2-(2-
methoxyethoxy)acetic acid (0.111 g, 0.83 mmol), triethylamine (0.070 g, 0.096 ml, 0.69
mmol) and HOBT (0.112 g, 0.83 mmol) in dichloromethane (5 ml) was added EDC (0.159 g,
0.83 mmol).. The mixture was stirred for 17h and then_ the solution was washed with water (10
ml), dried and evaporated. The residue was purified by MPLC [3% MeOH/CH,Cl, as eluant}
to give a colo'urless oil (0.201 g, 61%). _

'H-NMR (300MHz, DMSO-d6): & = 2.36 (d, 2H), 3.25 (s, 3H), 3.45 (m, 2H), 3.59 (m, 4H),
3.92 (dd, 1H), 4.09 (m, 2H), 4.18 (m, 3H), 4.45 (m, 2H), 5.09 (m, 1H), 5.86 (s, 1H), 6.38 (d,
1H), 7.35 (d., 2H) and 8.69 (d, 1H). '
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(D,L)-Malic acid (5.0 g, 37 mmol) in dry THF (25 ml) under nitrogen was treated with

~ trimethyl borate (12.5 ml) and borane-dimethylsulfide (2.0M in THF) (60 ml, 120 mmol)

10

15

20

25

30

dropwise at 0 °C. After the addition was complete stirring was continued at 0 °C for Smin.
During which time a white precipitate formed. The ice-bath was removed and stirring
continuéd overnight. After 17h the solution was slowly treated with MeOH (30 ml) and then
evaporated. The residue was purified by MPLC [10% MeOH/CH,Cl, as eluant] to give the
triol (3.57 g). This was dissolved in benzaldehyde (150ml) containing tosic acid (0.64 g, 3.37 -
mmol) and stirred for 60h and then evaporéted. The residue was dissolved in
d_ichlordmethane, washed with saturated aqueous sodium hydrogen carbonate, dried and
evaporated. The residue was was purified by MPLC [20-—45% EtOAc/hexanes eluant] to give
the product as an oil (1.47 g, 22%). MS: ESP" (M+H)" = 195. .
'H-NMR (300MHz. DMSO-d6): & = 1.50 (d, 1H), 1.62 (ddd, 1H), 3.38 (dd, 1H), 3.48 (dd,
1H), 3.90 (m, 2H), 4.14 (dd, 1H), 4.70 (t, 1H), 5.49 (s, 1H) and 7.38 (m, SH).

Reference Example 17: 6-Carboxy-2-phenyl-1,3-dioxane

To a stirred solution of the alcohol Reference Example 16 (1.47 g, 7.60 mmol) in aqueous
sodium hydroxide (7.60 mmol, 0.304 g in 30 ml) at 0°C was added potassium permanganate
(1.80 g, 11.4 mmol) portionwise. After 3.5h the mixture was filtered and aéidiﬁed to pH 2.
The solution was saturated with sodi_um'chloride and extracted with EtOAc (4 x 50 ml), dried
and evaporated to a residue. This white solid was dissolved in dichloromethane and extracted
with ammonium hydroxide (2 x 15 ml). The basic extracts were acidified at 0 °C to pH 2 with
conc. hydrochloxlic acid, and the écidic mixture extracted with dichloromethane (2 x 50 ml).
The organics were dried and evaporated to give the acid as a gum (0.15 g, 10%). MS: ESP*
(M-+H)" = 209. _

'H-NMR (300MHz. DMSO-d6): 5 = 1.82 (m, 2H), 3.96 (m, 1H), 4.18 (dd, 1H), 4.50 (dd, 1H),
5.58 (s, 1H), 7.40 (m, SH) and 12.82 (s, 1H).

Ylcarbonyl)-1,2.5.6-tetrahydropyrid-4-yl)-3.5-difluorophenyl)oxazolidin-2-one
To a stirred solution of Reference Example 6 (0.220 g, 0.53 mmol), Reference Example 17

(0.133 g, 0.64 mmol), triethylamine (0.054 g, 0.074 mli, 0.53 mmol) and HOBT (0.086 g, 0.64
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mmol) in dichl_oromethane(G ml) was added EDC(0.123 g, 0.64 mmol). The mixture was
stirred for 60h and then the solution was washed with 2N HCL ('10 ml), brine (1 O.ml),l dried
and evaporated. The residue was purified by MPLC [4% MeOH/CH,Cl2 as eluant] to give an
oil (0.246 g, 82%). MS: ESP” (M+H)" = 568.
5 'H-NMR (300MHz, DMSO—d6): 8 =1.59 (d, 1H), 2.10 (m, 1H), 2.33 (m, 2H), 3.55 (m, 1H),
3.78 (m, 1H), 3.90 (dd, 1H), 4.07 (m, 2H), 4.15 (m, 3H), 4.45 (m, 2H), 4.90 (m, 1H), 5.10 (m,
1H), 5.71 (d, 1H), 5.88 (s, 1H), 6.38 (d, 1H), 7.38 (m, 7H) and 8.70 (d, 1H).

- 2-one

To a stirred solution of Reference Example 6 (0.091 g, 0.22 mmol), (D,L)-N-BOC-isoserine
(0.054 g, 0.27 mmol), triethylamine (0.022 g, 0.031 ml, 0.22 mmol) and HOBT (0.036 g, 0.27
mmol) in dichloromethane (3 ml) was added EDC (0.052 g, 0.27 mmol). The mixture was

15 stirred for 18h and then the solution was washed with 2N HCL (10 ml), brine (10 ml), dried
and evaporated. The residue was purified by MPLC '[3% MeOHICI—IIZCI2 as eluant] to give the
product as a tan solid (0.047 g, 38%). | ' '
MS: ESP* (M+H)" = 565.

Reference Example 18 (0.047 g, 0.083 mmol) was dissolved in EtOAc (3 ml) saturated with

hydrogen chloride and stirred for 18h. The solution was evaporated and triturated with EtOAc

to give the product as an off-white solid (0.034 g, 88%).

25 'H-NMR (300MHz, DMS0-d6): & = 2.30 (d, 2H), 3.70 (m, 2H), 3.90 (dd, 1H), 45.19 (m, 4H),
4.44 (m, 2H), 4.60 (m, 1H), 5.10 (m, 1H), 5.90 (s, 1H), 6.37(d, 1H), 7.30 (s, 1H), 7.38 (s,
1H), 7.89 (s, 3H) and 8.69 (d, 1H). MS: ESP* (M+H)" =465.

To a stirred solution of Reference Example 6 (0.344 g, 0.83 :rmnbl); 5-carboxy-2-phenyl-1,3-
dioxan (JOC, 1997, 62, 4029) (0.208 g, 1.00 mmol), triethylamine (0.084 g, 0.116 ml, 0.83

A
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mmol) and HOBT (0.135. g,Ol .00 mmol) in dichloromefhﬁix :'('?10 ml), was added EDC(0.192
g, 1.00 mmol). The mixture was stirred for 24h and then the solution was washed with 2N
HCL (10 ml), brine (10 mi), dried and evaporated.- The residue was purified by MPLC [2%
MeOH/CH,Cl, as eluant] to give the product as an oil (0.357 g, 76%).

'H-NMR (300MHz. DMSOQ-d6): & = 2.38 (d, 2H), 2.99 (s, 1H), 3.70 (d, 2H), 3.90-4.55 (m,
10H), 5.10 (m, 1H), 5.55 (s, 1H), 5.90(s, 1H), 6.37 (d, 1H), 7.40 (m, 7H) and 8.68 (d, 1H).
MS: ESP* (M+H)" = 568

propanoyl)-1.2.5.6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one

Example 28 (0.155 g, 0.27 mmol) in dichloromethane (4 ml) at 0 °C was treated with boron
trichloride-dimethyl! sulfide (2.0M in CH,Cl,) (0.40 ml, 0.81 mmol) for 4.5h. MeOH (1 ml)
was added until all solids had dissolved. The solution was then evaporated and the residue
purified by MPLC [6% MeOH/CH,Cl,] as eluant] to give after trituration with diethyl ether,
white solid (0.025 g, 19%). MS: ESP* (M+H)" = 480.

'H-NMR (300MHz. DMSO0-d6): 8 = 2.40 (d, 2H), 3.15 (m, 1H), 3.40 (m, 6H), 3.79 (d, 2H),
3.98 (dd, 1H), 4.19 (s, 1H), 4.26 (dd, 1H), 4.34 (s, 1H), 4.51 (m, 2H), 5.15 (m, 1H}, 5.93 (m,
1H), 6.43 (d, 1H), 7.40 (s, 1H), 7.44 (s, 1H) and 8.74 (d, 1H).

25

30

tetrahydropyrid-4-yl)-3.5-difluorophenyl)oxazolidin-2-one
Acryloyl chloride (0747 g, 0.67 ml, 8.25 mmol) in dichloromethane (5 ml) at 0 °C was treated

with Reference Example 6 (0.682 g, 1.65 mmol) in dichloromethane (5 ml) containing DMAP
(0.201 g, 1.65 mmol) and triethylamine (0.333 g, 0.46 ml, 3.39 mmol). The solution was
stirred for 1.5h. The solution was washed with 2N HCL (10 ml), saturated aqueous sodium
hydrogen carbonate (10 ml), brine (10 ml), dried and evaporated; The residue was purified by
MPLC [2% MeOH/CH,C], as eluant] to give a white solid (0.471 g, 66%). MS: ESP* (M+H)*
=432,

'H-NMR (300MHz, DMSO-d6): & = 2.40 (d, 2H), 3.80 (d, 2H), 3.99.(dd, 1H), 4.25 (m, 3H),
4.54 (m, 2H), 5.16 (m, 1H), 5.75 (d, 1H), 5.93 (s, 1H), 6.20 (d, 1H), 6.45 (s, 1H), 6.88 (m,
1H), 7.42 (s, 1H), 7.48 (s, 1H) and 8.75 (d, 1H).
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n-Butyllithium (1.6M in hexanes) (0.65 ml, 1.04 mmol) was added to a solution of zert- '
butylhydroperoxide (5.5M in decane) (0.26 ml, 1.43 mmol) in THF (5 ml)at -78 °C. The

mixture was stirred for 5 min. A solution of the acrylamide, Example 30 (0.408 g, 0.95 mmol)

in dry THF (2 ml) was added and stirring continued with the ice-bath removed until the

temperature reached ca. 0 °C whereupon a water ice-bath was put in place. Solid sodium
sulfite (0.080 g, 0.30 mmol) was added and stirring continued for 15min. Dich!oromethane
(10 ml) was added and the mixture filtered through Celite and then evaporated. The residue
was purified by MPLC [2% MeOH/CH,ClI, as eluant] to give the product as a gum (0.378 g,

89%).

'H-NMR (300MHz, DMSO-d6): 8 = 2.46 (d, 2H), 2.87 (m, 1H), 3.00 (m, 1H), 3.67-4.04 (m,
4H), 4.17 (s, 1H), 4.27 (¢, 1H), 4.40 (d, 1H), 4.52 (m, 2H), 5.16 (m, 1H), 5.95 (s, 1H), 6.43 (s,
1H), 7.40 (s, 1H), 7.45 (s, 1H) and 8.76 (d, 1H).

MS: ESP* (M+H)" = 448. | g

morpholinopropanovl)-l,_z_.5.'6-tetrgLWdrogyrid-4-vl)—3,5—diﬂuorophenvlLoxazolidin42-

one

Reference Example 19.(0.073 g, 0.16 mmol) and morpholine (0.014 g, 0.014 ml, 0.16 mmol) -
were refluxed in isopropanol (1 ml) for 1h: and then heated at 50 °C for 2h. The solution was
allowed to cool to RT overnight and then evaporated. The residue was purified by MPLC [4%
MeOH/CH,CL, as eluant] to give a white foam (0.056 g, 66%).

'H-NMR (300MHz, DMSO-d6): & = 2.41 (d, 2H), 2.60 (m, 6H), 3.60 (d, 4H), 3.78 (m, 2H),
4.00 (dd, 1H), 4.17 (s, 1H), 4.26 (dd, 1H), 4.34 (s, 1H), 4.56 (m, 3H), 5.04 (dd, 1H), 5.15 (m,
1H), 5.94 (s, 1H), 6.43 (d, 1H), 7.40 (s, 1H), 7.44 (s, 1H) and 8.74 (s, 1H). MS: ESP* (M+H)"

- =1535.
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difluorophenyl)oxazolidin-2-one
Reference Example 19 (0.149 g, 0.333 mmol) and 2-fers-butyldimethylsilyloxy pyrrolidine

(0.067 g, 0.333 mmol) in isopropanol (3 ml) were heated at 60 °C until TLC indicated
completion. The solution was evaporated and the residue was purified by MPLC [3—10%
MeOH/CH,ClI, as eluant] to give a colourless gum (0.173 g, 80%). MS: ESP™ (M+H)" = 649.
!H-NMR (300MHz. DMSOQ-d6): & = 0.00 (s, 6H), 0.82 (s, 9H), 1.50 (m, 1H), 1.98 (m, 1H),
2.23-2.95 (m, 8H), 3.71 (s, 2H), 3.90 (dd, 1H), 4.08 (s, 1H), 4.17 (t, 1H), 4.30 (s, 2H), 4.45
(m, 3H), 5.03 (m, 2H), 5.83 (s, 1H), 6.33 (d, 1H), 7.30 (s, 1H), 7.34 (s, 1H) and 8.64 (s, 1H).

Example 32: S5(R)-Isoxazol-3-vioxymethvl-3-(4-(1-(2(R.S)-hydroxy-3-(2-
hydroxypyrrolidino)propanoyl)-1.2,5.6-tetrahydropyrid-4-yl)-3.5-

difluorophenyl)oxazolidin-2-one _ _
The silyl ether Reference Example 20, (0.169 g, 0.26 mmol) in dry THF (5 ml) at 0 °C was

treated with tetrabutylammonium flouride (1.0M in THF) (0.52 ml, 0.52 mmol) and then
stirred for Sh. The solution was evaporated and the residue was purified by MPLC [3-—+56%
MeOH/CH,CI, as eluant] to give a white solid(0.104 g, 75%).

'H-NMR (300MHz. DMSO0-d6): & = 1.54 (s, 1H), 1.92 (m, 1H), 2.30 (m, 3H), 2.50-2.88 (m,
5H), 3.63 (m, 2H), 3.89 (dd, 1H), 4.13 (m, 4H), 4.45 (m, 3H), 4.65 (s, 1H), 5.05 (m, 2H), 5.86 |
(s, 1H), 6.35 (d, 1H), 7.34 (s, 1H), 7.38 (s, 1H) and 8.68 (d, 1H).
MS: ESP* (M+H)" = 535. 5

Reference Example 21: S(R)-Isoxazol-3-vlogmethyl-3—(4-{l ~(2(R,S)-phenyl-1.3-dioxan-

-0xazolidin-2-one

To a stirred solution of Reference Example 11 (0.368 g, 0.93 mmol) the acid, 5-carboxy-2-
phenyl-1,3-dioxan (JOC, 1997, 62, 4029) (0.232 g, 1.12 mmol), triethylamine (0.094 g, 0.129
ml, 0.93 mmol) and HOBT (0.151 g, 1.12 mmol) in dichloromethane (11 ml) was added EDC
(0.215 g, 1.12 mmol). The mixture was stirred for 20h and then the solution was washed with
2N HCL (10 ml), brine (10 ml), dried and evaporated. The residue was purified by MPLC
[2% MeOH/CH,Cl, as eluant] to give an oil (0.475 g, 93"/0).



10

15

20

25

30

WO 99/64417 '76 _ PCT/GB99/01753 .

H-NMR (300MHz. DMS0-d6): = 2.62 (m, 2H), 3:48 (m, 1H), 3.70 (m, 1H), 3.82 (m, 1H),
. 3.93-4.60 (m, 10H), 5.14 (s, 1H), 5.60 (s, H), 6.08 (s, [H), 6.42 (d, 1H), 7.46 (m, 8H) and
8.76 (d, 1H). MS: ESP* (M+H) = 550.

Reference Example 21(0.475 g, 0.87 mmol) was stirred in 80% acetic acid/water (10 ml) for
24h. The precipitate slowly dissolved. The solution was evaporated and purified by MPLC
[5% MeOH/CH,C, as elu_é_nt] to give aftef trituration with diéthyl ether, a white powder
(0.284 g, 71%). MS: ESP* (M+H)* = 462. |

'H-NMR (300MHz. DMSO-d6): & = 2.51 (d, 2H), 3.15 (m, 1H), 3.58 (m, 4H), 3.78 (m, 2H),
3.99 (dd, 1H), 4.26 (d, 2H), 4.28 (t, 1H), 4.54 (m, 2H), 4. 65 (m, 2H), 5.15 (m, 1H), 6.06 (s,
1H), 6.43 (d, 1H), 7.35-7. 63 (m, 3H) and 8.76 (d, 1H).

Reference Example 22: 5(R.S)-Carboxymethyl-2.2-dimethyl-4-oxo-1.3-dioxolane
(D,L)-Malic acid (12.41 g, 92.6 mmol) and PTSA (2.32 g, 9.26 mmol) in 2,2- -
dimethoxypropane (35 ml) were stirred for 5 days. The solution was evaporated and the
residue was purified by MPLC [25% EtOAé/isoh‘exane as eluant] to give a colurless gum
(11.48 g, 71%). |
'H-NMR (300MHz. DMSO-d6): § = 1.58 (s, 3H) 1.60 (s, 3H), 2.82 (m, 2H), 4.85 (t, 1H) and
12.64 (s, 1H).

To a stirred solution of Ré-férence‘ Example 11 (0.384 g, 0.97 mmol), the acid (Reference
Example 22) (0.203 g, 1.17 mmol), triethylamine (0.098 g, 0.135 ml, 0.97 mmol) and HOBT
(0.158 g, 1.17 mmol) in dichloromethane (11 ml) was added EDC (0.225 g, 1.17 mmol). The

mixture was stirred for 60h and then the solution was dried and evaporated. The residue was
purified by MPLC [3% MeOH/CH,Cl, as eluant] to give an oil (0.356 g, 71%). MS: ESP*
(M+H)" = 516. '

151}
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'H-NMR (300MHz, DMSO-d6): & = 1.57 (s, 3H), 1.60 (s, 3&),-_2.53 (d, 2H), 3.02 (m, 2H),
3.70 (m, 2H), 4.00 (dd, 1H), 4.19 (d, 2H), 4.25 (t, 1H), 4.52,(m, 2H), 4.89 (, 1H), 5.15 (m,
1H), 6.05 (s, 1H), 6.44 (d, 1H), 7.36-7.63 (m, 3H) and 8.75 (d, 1H).

1.2.5.6-tetrahydropyrid-4-v1)-3-fluorophenyl)oxazolidin-2-one

Example 34 (0.345 g, 0.67 mmol) was stirred in 80% acetic acid/water (5 ml) for 20h. The
acetonide slowly dissolved and then the product slowly precipitated. Diethyl ether (10 ml)
was added and the solid collected by ﬁltraiion to give a white solid (0.300 g, 94%). MS: ESP
(M-H)" = 474.

'H-NMR (300MHz. DMSQ-d6): & = 2.52 (d, 2H), 2.80 (m, 2H), 3.71 (s, 2H), 4.00 (dd, 1H),
4.20 (d, 2H), 4.28 (1, 1H), 4.41 (t, 1H), 4.55 (m, 2H), 5.15 (m, 1H), 6.08 (s, 1H), 6.46 (d, 1H),
7.35-7.62 (m, 3H) and 8.77 (d, 1H).

Reference Example 23: S(R,S)-Methylaminocarbonylmethyl-2,2-dimethyl-4-0x0-1,3-

dioxolane

The acid Reference Example 22 (2.84 g, 16.32 mmol) was heated under reflux in thionyl
chloride (25 ml) for 1.25h under nitrogen. The solution was evaporated and azeotroped with
toluene (2 x). A portion of the crude acid chloride (5.44 mmol) was dissolved in
dichloromethane (5 ml), treated with methylamine (2.0M in THF) (5.44 ml, 10.88 mmol) and
stirred for 1.5h. The resultant suspension was diluted, washed with 2N HCL (10 ml), brine (10
ml), dried and evaporated. The residue was purified by MPLC [5% MeOI—I/CHZCl2 as eluant]
to give a pale tan solid (0.393 g, 39%).

'H-NMR (300MHz, DMSO-d6): § = 1.56 (s, 6H), 2.66 (m, 2H), 2.68 (s, 3H), 4.82 (t 1H) and
7.95 (s, 1H), MS: ESP* (M+H)" = 188.

Reference Example 24: 2(R,S)-hydroxy-3-methylaminocarbonylpropanoic acid

.The amide Reference Example 23 (0.392 g, 2.10 mmol) was stirred in MeOH (4 ml)

containing PTSA (0.053 g, 0.21 mmol) for 5 days. The solution was evaporated and the
residue was purified by MPLC [5% MeOH/CH,C], as eluant] to give the methyl ester (0.284
g). This was dissolved in MeOH/water (3:1) (4 ml), treated with lithium hydroxide (0.370 g,
8.82 mmol) and stirred for 15min. The mixture was diluted with water (20 ml), treated with
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Dowex 50W-X8(H), stirred for Smin, filtered and evaporated to in vacuo to give a gum (0.216
g, 83%). | ' |
'H-NMR (300MHz, DMSO-d6): § =2.38 (dd, 1H), 2.49 (dd, 1H), 2.64 (s, 3H), 3.54 (br s,

“1H), 4.34 (m, 1H), 7.87 (m, 1H) and 12.53 (br s, 1H). MS: ESP" (M-H)* = 146.

methylaminocarbonvlgropanoxl )-1.2.5,6-tetrahydropyrid-4-yl)-3-
fluorophenyl)oxazolidin-2-one = :

To a stirred solution of Reference Examplé 11 (0.175 g, 0.44 mmol), the acid Reference
Example 24 (0.078 g, 0.53 mmol), triethylamine (0.044 g, 0.061 ml, 0.44 mmol) and HOBT
(0.072 g, 0.53 mmol) in dichloromethane (6 ml) was added EDC (0.102 g,-0.53 mmol). The

mixture was stirred for 16h. TLC indicated incomplete reaction and more acid (0.138 g, 0.94
mmol), HOBT (0.127 g, 0.94 mmol) and EDC (0.180 g, 0.94 mmol) was added. After Sh the
solution was evaporated. The residue was purified by MPLC [5—15% MeOH/CH,Cl, as
eluént] to give an oil (0.070 g, 33%). MS: ESP" (M+H)" = 489.

'H-NMR (300MHz, DMSQ-d6): & = 2.44 (m, 4H), 2.63 (d, 3H), 3.66 (m, 1H), 3.77 (s, 1H),
4.00 (dd, 1H), 4.22 (m, 3H), 4.54 (m, 2H), 4.79 (m, 1H), 5.15 (m, 1H), 5.38 (d, lH), 6.10 (s,
1H), 6.48 (d, 1H), 7.35-7.64 (m; 3H), 7.88 (s, 1H) and 8.79 (d, 1H).

Example 37: 5{R)-Isokazol-3-vloxvmethvl—3—(4-( 1-(3(R,S)-hvdroxy-3-
methylaminocarbonyipropanoyl)-1.2,5.6-tetrahydropyrid-4-yl)-3-

fluorophenyl)oxazolidin-2-one
To a stirred solution of Example 35 (0.070 g, 0.15 mmol) and HOBT (0.020 g, 0.15 mmol) in

- dichloromethane (4 mi) was added EDC (0.028 g, 0.15 mmol) and then methylamine (2.0M in

THF) (0.23 ml, 0.45 mmol). The mixture was stirred for 22h and then purified by MPLC [5%
MeQH/CH,Cl, as eluant] to give after trituration with diethyl ether a white solid (0.01g, 14%).
'H-NMR (300MHz, DMSO-d6): & = 2.48 (d, 2H), 2.65 (d, 3H), 2.69 (m, 2H), 3.69(m, 2H),
3.94 (dd, 1H), 4.17 (m, 2H)., 4.20(t, 1H), 4.30 (m, 1H), 4.48 (m, 2H), 5.08 (m, 1H), 5.61 (m,
1H), 6.00 (s, 1H), 6.39 (d, 1H), 7.38 (m, 2H), 7.50 (d, 1H), 7.78 (m, 1H) and 8.70 (d, 1H).
MS: ESP* (M+H)" =489. .
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Reference Example 25: 5(B,SH2-(2-Methoxxethor_cx2etho.1_(i )carbonylmethyl-2.2-
dimethyl-4-oxo-1.3-dioxolane - . .
The acid (Reference Example 22) (2.75 g, 15.80 mmol) in dichloromethane (15 ml) at 0 °C
was treated with oxalyl chloride (2.99 g, 2.1 ml, 23.71 mmol) and stirred with a drop of DMF
for 2h. The solution_was evaporated. A portion of the crude acid chioride (1.90 g, 9.84 mmol)
in dichloromethane (20 ml) at 0 °C containing 4-DMAP (1.20 g, 9.84 mmol) was treated with
2-(2-methoxyethoxy)ethanol (4.72 g, 4.70 ml, 39.36 mmol) and stirred overnight. The .
solution was washed with 2N HCL (2 x 15 ml), brine (10 ml), dried and evaporated. The
residue was purified by MPLC [3% MeOI-.I/CHzCl2 as eluant] to give an o0il (0.785 g, 29%)).
'H-NMR (300MHz, DMSO-d6): = 1.54 (s, 6H), 2.89 (t, 2H), 3.27 (s, 3H), 3.43 (m, 2H),
3.53 (m, 2H), 3.60 (m, 2H), 4.19 (m. 2H) and 4.84 (t, 1H). -

Reference Example 26: 2(R.S)-Hydroxy-3-(2-(2-methoxvethoxy)ethoxy)carbonyl-
propanoic acld
Reference Example 25 (0 785 g, 2.84 mmol) was stirred in 80% acetic acid/water (5 ml) for 5

days. The solution was evaporated to give an orange oil (0.600 g, 89%).

'H-NMR (300MHz, DMSOQ-d6): § = 2.54 (dd, 1H), 2.72 (dd, 1H), 3.26 (s, 3H), 3.42 (m, 2H),
3.52 (m, 2H), 3.59 (m, 2H), 4.13 (m, 2H), 4.30 (m, 1H), 5.49 (s, 1H) and 12.58 (s, 1H). MS:
ESP" (M-H)" = 235.

methoxyethoxy)ethoxy)carbonyipropanoyl)-1.2,5.6-tetrahvdropyrid-4-y1)-3-
fluorophenyl)oxazolidin-2-one

To a stirred solution of Reference Example 11 (0.329 g, 0.79 mmol), the acid Reference
Example 26 (0.225 g, 0.95 mmol), triethylamine (0.079 g, 0.110 ml, 0.79 mmol) and HOBT
(0.129 g, 0.95 mmol) in dichloromethane (10 ml) was added EDC (0.183 g, 0.95 mmol). The
mixture was stirred for 48h and then the solution was dried and evaporated. The residue was
purified by MPLC [5% MeOH/CH,Cl, as eluant] to give a white solid (0.283 g, 62%).
'H-NMR (300MHz, DMSO-d6): & = 2.52 (d, 2H), 2.60 (dd, 1H), 2.85 (dd, 1H), 3.31 (s, 3H),
3.50 (m, 2H), 3.60 (m, 2H), 3.68 (m, 2H), 3.80 (m, 2H), 4.00 (dd, 1H), 4.10-4.40 (m, 5H),
4.54 (m, 2H), 4.76 (m, 1H), 5.15 (m, 1H), 5.64 (m, 1H), 6.09 (s, 1H), 6.43 (d, 1H), 7.43 (m,
2H), 7.58 (d, 1H) and 8.75 (d, 1H). MS: ESP* (M+H)" = 578.



10

15

20

25

30

WO 99/64417 PCT/GB99/01753 -
-80-

2-one

Prepared by the general method of Example 1 using as starting material 5(R)-hydroxymethyl-
3-(4-morpholino-3-fluoro-phenyl)oxazolidin-2-one (W095/07271; 300mg, 1.01mmol), 3-
hydroxyisoxazole (95mg, 1.12mimnol), diisopropylaiodicafboijlate (225mg, 1.1 1mmol) and
triphenylphosphine (305mg, 1.16mmol) in THF (5ml). Purified by:ﬂa'\sh chromatography
(Merck 9385 silica, EtOAc / isohexane (7/3)) to give the title compound (254mg, 69%) as a
colourless solid. | - '
'H-NMR (300MHz. CDCL): & = 3.05 (m, 4H), 3.88 (m, 4H), 3.94 (dd, 1H), 4.14 (t, 1H),
4.47-4.62 (m, 2H), 5.01 (m, 1H), 6.00 (d, 1H), 6.94 (t, 1H). 7.15 (dd, 1H), 7.46 (d, 1H), 8.15
(d, 1H). MS: ESP* (M+H)'= 364. |

Reference Example 27: 5(R)-H droxvmethvl—3—(4-iodonhenvl)oxazolidin-’Z-ohe

3-Phenyl-oxazolidin-2-one (U.S.Patent 4705799; 3.0g; 15.5mmol), silver trifluoroacetate

(4.5g, 20.4mmol) and iodine (4.7g, 18.5mmol) ina mixture of acetonitrile (30ml) and

chloroform (30ml) were stirred at room temperature for 72 hr then a further 1 g silver

trifluoroacetate and 1g iodine added and stirring continued for 18hr. The mixture was then -
filtered and the filtrate evaporated to give an orange oil which was purified by flash
chromatography (Merck 9385 silica, 5% MeOH / dichloromethane) followed by
recrystallisation from EtOAc / isohexarie to give the title compound (1.85g, 38%) asa
colourless solid. MS: ESP* (M+H)*=320. | o

'H-NMR ( 300MHz, DMSO-d6 ): 6 = 3.53 (m, 1H), 3.47 (m, 1H), 3.78 (dd, 1H), 4.05 (t, 1H),
4.69 (m, 1H), 5.18 (t, 1H), 7.38 (d, 2H), 7.69 (d, 2H).

Reference Example 28: 5(R)-Isoxazol-3-

Prepared by the general method of Example 1 using (1.85g, 5.80mmol), 3-hydroxyisoxazole
(0.55g, 6.47mmol), diisopropylazodicarboxylate (1.29g, 6.39mmol) and tﬁphenylphosplﬁne
(1.75g, 6.68mmol) in THF (30ml). Purified by flash chromatography (Merck 9385 silica,
EtOAc / isohexane (1/1)) to give the title compound (1.45g, 64%) as a colourless solid. MS:
ESP* (M+H)'=387. o -
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NMR (300MHz, CDCL): 5= 3.94 (dd, 1H), 4.13 (¢, lH), 4.46-4.61 (m, 2H), 5.03-(m, 1H),
6.00 (d, 1H), 7.34 (d, 2H), 7.69 (d, 2H), 8.15 (d, 1H).

tetrahydropyrid-4-yl )phenyl)oxazolidin-2-one
Lithium chloride (1.0g, 23.6mmol), triphenylarsine (0.95g, 3.10mmol) and

tris(dibenzylideneacetone) dipalladium(0) (0.7g, 0.76mmol) were added at room temperature,
under an atmosphere of nitrogen, to a stirred solution of Reference Example 28 (3.0g,
7.77mmol) in DMF (50ml, degassed). The .re'sulting mixture was stirred for 15min then N-
tert-butoxycarbonyl-4-trimethylstannyl-1,2,5,6-tetrahydropyridine (3.0g, 8.67mmol; prepared
from N-tert-butoxycarbonyl-4-triflate-1,2,5,6-tetrahydropyridine (W097/30995) reacted with
hexamethyltin using a Pd(0) catalyst) in DMF (10ml) added in one go. The reaction was -
stirred and heated at 50°-55°C for 3hr, cooled to room temperature then treated with a 2N
aqueous solution of potassium fluoride (8ml). After stirring for 30min the solvent was
evaporated (50°, high vac.) then the residue partitioned between dichloromethane and water, -
filtered and the dichloromethane layer separated. Washed with water (2X) and sat. brine, dried
over magnesium sulfate and evaporated to an orange viscous oil. Purified by flash
chromatography (Merck 9385 silica, EtOAc / isohexane (3/2)) to give the title compound as a
pale yellow solid. MS: ESP* (M+H)'=442.

Reference Example 30: 5(R)-Isoxazol-3-yloxymethyl-3-(4-(1.2,5.6-tetrahydropyrid-4-yl)-

phenyloxazolidin-2-one
Reference Example 29 (2.1g, 4.76mmol) in MeOH (30ml) (partial solution) was treated at

room temperature with an approx. 4M solution of HCl in ethanol and the resulting mixture
stirred 4hr then left to stand 16hr. Diethyl ether (50ml) was then added and the resulting pale
yellow solid filtered, washed with ether and dried: 1.71g (95% yield) - title compound as the
hydrochloride sait. '

‘H-NMR ( 300MHz, DMS0-d6): 6= 2.66 (m, 2H), 3.30 (m, partially obscured by DMSO,
2H), 3.73 (m, 2H), 3.92 (dd, 1H), 4.20 (t, 1H), 4.41-4.53 (m, 2H), 5.08 (m, 1H), 6.16 (m, 1H),
6.35 (d, 1H), 7.49 (d, 2H), 7.57 (d, 2H), 8.68 (d, 1H), 9.30 (s(br), 2H). MS: ESP* (M+H)'=
342. Free base isolated by treating with aqueous sodium hydroxide solution and extraction

with dichloromethane to give title compound as a yellow solid.
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4(R)-ylcarbonyl)-1.2.5.6-tetrahydropyrid-4-vl)phenyl)oxazolidin-2-one

- 1,3 Dicyclohexylcarbodiimide (298mg, 1.45mmof) was added in one go at room temperature

to a stirred soltion of (R)-2,3-O-isopropylideneglyceric acid (235mg, 1.40mmol 87% purity)
and 1-hydroxybenzotriazole (218mg, 1.42mmol) in dichloromethane (15ml). The resulting
suspension was stirred 1hr then a further 5Sml dichloromethane was added followed by
Reference Example 30 (500mg, 1.47mmol), stirred 16hr, filtered and the filtrate washed with
water and sat. brine. Purified by flash chrorﬁa'tography (Merck 9385 silica, 2.5% MeOH /
dichloromethane) to give the title compound (395mg, 57%) as a colourless solid. MS: ESP*
(M+H)"= 470. '

Reference Example 32: 5(R
4(S)-ylearbonyl)-1.2.5.6-tetrahydropyrid-4-yliphenylloxazolidin-2-one

Prepared by the general method of Reference Example 31, using Reference Example 30

(500mg, 1.47mmol), 1,3 dicyclohexylcarbodiimide (298mg, 1.45mmol), (S)-2,3-O-

isopropylideneglyceric acid (235mg, 1.40mmol 87% purity) and 1-hydroxybenzotriazole
(218mg, 1.42mmol) in dichloromethane (15ml).Purified by flash chromatography (Merck
9385 silica, 2.5% MeOH / dichloromethahe) to give the title compound (408mg, 59%) as a
colourless solid. MS: ESP* (M+H)"= 470. |

tetrahydropyrid-4-yliphenyljoxazolidin-2-one
Prepared by the general method of Example 4 using Reference Example 31(395mg, -

0.84mmol) in 1N hydrochloric acid (3ml) and THF (9ml). Purified by flash chromatography
(Merck 9385 silica, 8% MeOH / dichloromethane) to give the title compound (203mg, 56%)

as a colourlrss solid, mp=138°-144°C.

'H-NMR ( 300MHz. DMSQ-d6 ): & = 2.40-2.56 (m, partially obscured by DMSO, 2H), 3.40-
3.63 and 3.63-3.88 (m; 4H), 3.92 (dd, 1H), 4.11 (m, 2H), 4.20 (¢, 1H), 4.30-4.54 (m, 3H),
4.68 ( m, 1H), 4.92 (m, 1H), 5.07 (m, 1H), 6.15 (m, 1H), 6.37 (4, 1H), 7.46 (d, 2H), 7.53 (d,
2H), 8.68 (d, 1H). MS: ESP* (M+H)"™= 430,



10

15

20

25

30

" WO 99/64417 | | PCT/GB99/01753 -

tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one
Prepared by the general method of Example 4 using Reference Example 32 (408mg,

0.87mmol) in IN hydrdchloric acid (3ml) and THF (9ml). Purified by flash chromatography
(Merck 9385 silica, 8% MeOH / dichloromethane) to give the title compound (124mg, 33%)
as a colourless solid, mp=200°-202°C(dec).

'H-NMR ( 300MHz. DMSO-d6): 8 = 2.38-2.56 (2H), 3.20-3.40 (m, partially obscured by
DMSO, 2H), 3.54 (m, 1H), 3.64-3.85 (m, 1H), 3.92 (dd, 1H), 4.12 (m, 2H), 4.20 (t, 1H), 4.30-
4.55 (m, 3H), 5.07 (m, 1H), 6.15 (m, 1H), 6.37 (d, 1H), 7.46 (d, 2H), 7.53 (d, 2H), 8.66
(d,1H). MS: ESP" (M+H)"= 430. '

Example 42: 5(R)-Isoxazol-3-vloxymethyl-3-(4-methylthiophenvl)oxazolidin-2-one
Prepared by the general method of Example 1 using 5(R)-hydroxymethyl-3-(4-
methylthiophenyl)oxazolidin-2-one (650mg, 2.72mmol; prepared from the reaction of 4-
methylthioaniline and (R)-glycidyl butyrate), 3-hydroxyisoxazole (243mg, 2.86mmol);
diisopropylazodicarboxylate (577mg, 2.86mmol) and triphenylphosphine (770mg, 2.94mmol) -
in THF (10ml).Purified by flash chromatography (Merck 9385 silica, EtOAc/ isohexane
(1/1)) to give the title compound 507mg, 61%) as a colourless solid. MS: ESP* (M+H)"= 307. |
'H-NMR (BOOMHi, CDCL): § = 2.47 (s, 3H), 3.97 (dd, 1H), 4.15 (1, 1H), 4.47-4.62 (m, 2H),
5.02 (m, 1H), 6.00 (d, 1H), 7.30 (d, ZH), 7.49 (d, 2H), 8.14 (d, 1H).

Example 43: 51B)—Isoxazol-3-yloxymethvl—3—(4-methylsulfinylp_henyl)o'xazolidin-z-oné
and Example 44: 5(R)-Isoxazol-3-yloxymethyl-3-(4-methylsulfonylphenyl)oxazolidin-2-

one

3-Chloroperoxybenzoic acid (282mg,70% strength, 1.14mmol) was added to a solution of
Example 42 (340mg, 1.11mmol) in dichloromethane (10ml) at -40°C. The reaction was stirred
at -30° to -40°C for 3hr then diluted with more dichloromethane (10ml), washed with aq.
sodium bisulfite solution, sat. aq. sodium bicarbomate solution and water, dried over
magnesium sulfate and evaporated to a colourless oil. Purified by flash chromatography
(Merck 9385 silica, 5% MeOH / dichloromethane) to give Example 43 (275mg, 77%) and
Example 44 (31mg), both as colourless solids.

Example 43: MS: ESP* (M+H)"= 323.
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'H-NMR (300MHz, CDCL): 3 =2.73 (s, 3H), 4.06 (dd, 1H), 4.22 (t, 1H), 4.50-4.65 (m, 2H),

5.08 (m, 1H), 6.00 (d, 1H), 7.69 (d, 2H), 7.77 (4, 2H) 8. lS(d 1H).
Example 44: MS: ESP* (M+H)*= 339. | -

- 'H-NMR (300MHz, DMSO-d6): 8 = 3.14 (s, 3H), 3.98 (dd, 1H), 4.26 (t, 1H), 4.43-4.54 (m,

10

15

2H), 5.10 (m, 1H), 6.34 (d, 1H), 7.80 (d, 2H), 7.92 (d, 2H), 8.66 (d 1H).

one

Reference Example 19 (200mg, 0.45mmol) and 1H-imidazole (34mg, 0.50mmol) in 2-°
propanol (2ml)were refluxed for 8hr then the resulting solution cooled to room temperature
and puriﬁed by flash chromatography (Merck 9385 silica, 10% MeOH / dichloromethane) to
give the title compound (83mg, 36%) as a colourless solid. '

'H-NMR ( 300MHz, DMS0-d6): § = 2:25-2.50 (m, 2H), 3.55- 3.83 (m, 2H), 3.95 (dd 1H),
4.00-4.40 (m, SH), 4.44-4.56 (m, 2H), 4.56-4.68 (m, 1H), 5.11 (m, 1H), 5.65 (d) and 5.75(d)

(1H), 5.87 (m, 1H), 6.37 (d, 1H), 6.85 (m, 1H), 7.15 (m, 1H), 7.36 (d, 2H), 7.58 (m, 1H), 8.68 -

(d,1H). MS: ESP* (M+H)*= 516.

25

30 ¢

Prepared by the general method of EXamp'le 45 using Reference Example 19 (200mg,
0.45mmol) and 1H-1,2,4-Triazole (35mg, 0.50mmol) in 2-propanol (2ml). Purified by flash
chromatography (Merck 9385 silica, 10% MeOH / dichloromethane) to give the title
compound (84mg, 36%) as a colourless solid. MS: ESP* (M+H)"= 517.

'"H-NMR ( 300MHz, DMS0-d6): & = 2.25-2.50 (m, 2H); 3.55-3.85 (m, 2H), 3.95 (dd, 1H),
4.00-4.40 (m, SH), 4.40-4.55 (m, 2H), 4.68-4.82 (m, 1H), 5.12 (m, 1H), 5.77 (d) and 5.81 (d)
(1H), 5.90 (m, 1H), 6.77 (d, 1H), 7.35 (d, 2H), 7.95 (s, 1H), 8.44 (s, 1H), 8.68 (d, 1H).

Example 47: 5(R)-Isoxazol-3-yloxymethyl-3-(4-( 1-(2(S)-acetoxypropanoyl)-1,2.5.6- -

tetrahydropyrid-4-vl )—3—ﬂuorophengl)oxazohdm-2—one
(S)-2-Acetoxypropiony! chloride (126mg, 0.84mmol) was added dropwise at room

temperature to a stirred suspension of Reference Example 11 (300mg, 0.76mmol) and N,N

A7
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1;
diisopropyl ethylamine (210mg, 1.63mmol) i in dzchlorometha.ne ( 10m1) The reaction was

stirred at room temperature for 2hr then punﬁed by flash chromatography (Merck 9385 silica,
2.5% MeOH / dichloromethane) to glve the title compound (322mg, 90%) as a colourless
solid. MS: ESP* (M+H) =474. '

'"H-NMR (300MHz. CDCL,): = 1.48 (s) and 1.51 (s) (3H), 2.14 (s, 3H), 2.50-2.74 (m, 2H),
3.68 (m) and 3.96 (m) (3H), 4.05-4.36 (m, 3H), 4.47-4.62 (m, 2H), 5.04 (m, 1H), 5.35-5.55
(m, 1H), 5.97 (m, 1H), 6.00 (d, 1H), 7.20-7.30 (m, 2H), 7.45 (d, 1H), 8.15 (d, 1H).

tetrahydropyrid-4-vl)-3-fluorophenyl)oxazolidin-2-one |

Example 47 (200mg, 0.42mmol) in 10ml of a saturated solution of ammonia in MeOH was

stirred at room temperature for 18hr then cooled in ice-water before filtering the resulting
colourless solid. Washed with ice-cold MeOH and diethyl ether then dried to give the title
compound (156mg, 86%). MS: ESP* (M+H)"= 432,

'H-NMR ( 300MHz. DMSO-d6): 8 = 1.23 (s) and 1.25 (s) (3H), 2.33-2.50 (m, 2H), 3.52-3.85
(m, 2H), 3.93 (dd, 1H), 4.02-4.38 (m, 3H), 4.40-4.60 (m, 2H), 4.85-5.00 (m, 1H), 5.11 (m,

" 1H), 6.03 (m, 1H), 6.38 (d, 1H), 7.33 (dd, 1H), 7.41 (t, 1H), 7.52 (4d, 1H), 8.68 (d, 1H).

20

25

xamp_le 49: 5(R)—Isoxazol-3-vloxvmethvl~3-g4-( -acetoxvacetvl 1.2,5.6-tetrahvdropyrid-

4-yl)-3-fluorophenvl)oxazolidin-2-one N

Prepared by the general method of Example 6 using Reference Example 11 (300mg,
0.76mmo1), acetoxyacetyl chloride (114mg, 0.83mmol), triethylamine (88mg, 0.87mmol) and
4-(dimethylamino) pyridine (25mg) in dichloromethane 10ml). Purified by chromatography (
bond elut (silica, 10g), 1-2% MeOH / dichloromethane) to give the title compound (230mg,
66%) as a colourless solid. MS: ESP* (M+H)"= 460. |

'H-NMR (300MHz, CDCI,): &= 2.20 (s, 3H), 2.50-2.66 (m, 2H), 3.60 (t) and 3.83 (t) (2H),
3.96 (dd, 1H), 4.10 (m) and 4.24 (m) (2H), 4.15 (t, 1H), 4.50-4.64 (m, 2H), 4.77 (s) and 4.81
(s) (2H), 5.04 (m, 1H), 5.90-6.00 (m, 1H), 6.00 (d, 1H), 7.21-7.30 (m, 2H), 7.45 (d, 1H), 8.15
(d, 1H). a |



10

15

20

WO 99/64417 PCT/GB99/01753 -

etrahxdropxnd-4-zl)-3-ﬂuorophenyl)oxazolldm-Z-on o
. Prepaxed by the general method of Example 48 using Example 49 (170mg, 0.37mmol) in .

10mi of a saturated solution of ammonia in MeOH to give the title compound (121mg, 79%)
as a colourless solid. MS: ESP* (M+H)'= 418. o

'H-NMR (300MHz, CDCL,): 8= 2.52-2.62 (m, 2H), 3.48 (t) and 3.65 (t) (2H), 3 87.(t) and
3.95 (m) (3H), 4.16 (¢, 1H), 4.22 (dd, 1H), 4.30 (m, 1H), 4.48-4.62 (m, 2H), 5.04 (m, 1H),
5.92 (m) and 6.00 (m) (1H), 6.00 (d, 1H), 7.20-7.30 (m, 2H), 7.43 (d, 1H), 8.15 (d, 1H).

Example 51: S(R)-Isoxazol:3-vloxvmethyl-3-(4-(1-(2(Skhydroxy-3-(-pyridin-1-

mmmethvl-benzovloxv - ro anoyh-

ﬂuorophenvl[oxazolldln-z-one chlond
Example 12 (0. 40g, 0. 89mmol) was suspended in dichloromethane (20ml), a.nd pyridine

(0.07g, 0.89mmol), 4-dimethylaminopyridine (0.2g) was added. 3-chloromethylbenzoyl

chloride was added dropwise and the reaction mixture was stirred at room temperature for 2hr.

The resultmg solutlon was washed with water, dried (MgSO,,) and purifiedby =~
chromatography (Merck 9385 snhca 5-10% MeOH in CH,Cl,) to give the title compound as
a pale yellow solid (0.30g, 42%) after trituration with diethyl ether.

'H-NMR (3OOMHz DMSO d6): &= 2 43 (partially obscured by DMSO, 2H), 3.64- 4.52 (m
10H), 4.74 (m, 1H), 5.08 (m, 1H), 5.98 (m,3H), 6.37 (m, 1H), 7.35 (m, 2H), 7.46- 7.63 (m,
2H), 7.81 (m, 1H), 8.00 (m, 1H), 8.16 (m, 2H), 8.54- 8.65 (m ,2H), 8.68 (m,1H), 9.26 (M,

* 2H). MS: ESP* (M)" = 643

30

EXample 12 (0.50g, 1;12M) was suspended in dichloromethane (20ml), and triethylamine

(0.11g, 0. 1 6mmol) was added. 3-chloromethylbenzoyl chloride was added dropwise and the
reaction mixturé was stirred at room temperature for 2hr. The resulting ..solution was washed
with water, dried (MgSO,) and purified by chromatography (Merck 9385 silica, 4-5% MeOH
in CH,Cl,) to give the title compound as a yellow solid (0.46g, 69%) after trituration with

diethyl ether and isohexane, also containing some di- substituted derivative.
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'H-NMR (300MEz, DMSO-d6): § = 2.45 (partially obscured by DMSO, 2H), 3.65- 3.98 (m,
3H), 3.98- 4.25 (m, 2H), 4.31- 4.55 (m, 4H), 4.70- 4.87 (m, 4H); 5.07 (m, 1H), 5.71 (m, 1H),
6.04 (m, 1H), 6.41 (m, 1H), 7.28- 7.46 (m, 2H), 7.46- 7.59 (m, 2H), 7.71 (m, 1H), 7.87- 8.12
(m, 2H), 8.72 (m, 1H). MS: ESP* (M+H)" = 600.

benzoyloxy)-propanoyl)-1.2.5,6-tetrahydropyrid-4-yl )—3-ﬂuorophenyl)oxazolidin-z-dne
Example 52 (0.10g, 0.17mmol), was stirred in DMF (3ml), sodium iodide (ca. 10mg) and

morpholine (0.07g, 0.67mmol) was added and the reaction mixture was heated at 50°C for
Shr. The DMF was removed by evaporation and the residue was taken up in dichloromethane,
washed with water, dried (MgSO,) and purified by chromatography (Merck 9385 silica, 5-
10% MeOH in CH,CL,) to give the title compound as an off white solid (65mg, O%) after
trituration with isohexane and diethyl ether.

'H-NMR (300MHz, DMSO-d6): & = 2.27 (m, 4H), 2.41 (partially obscured by DMSO, 2H),
3.40- 3.59 (m, 6H), 3.63- 3.98 (m, 3H), 3.98- 4.57 (m, 7H), 4.74 (m, 1H), 5.08 (m, 1H), 5.67.
(m, 1H), 6.04 (m, 1H), 6.39 (m, 1H), 7.28- 7.64 (m, SH), 7.88 (m, 2H), 8.72 (m, 1H). MS:
ESP* (M+H)" = 651.

Example 54: 5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(2(S)-hydroxy-3-(3-(4-
methylpiperazinomethyl)benzoyloxy)propanoyi)-1,2.5,6-tetrahydropyrid-4-yl)-3-

fluorophenvl)oxazolidin-2-one
Prepared by the general method of Example 53, using Example 52 (0.10g, 0.17mmol), sodium

iodide (ca. 10mg) and N-methylpiperazine (0.07g, 0.67mmol). Purified by chromatography
(Merck 9385 silica, 5-10% MeOH in CH,Cl,- 10% MeOH + 1% ammonia in CH,Cl,), to give
the title compound as white solid (55mg, 50%) after trituration with isohexane. '
'H-NMR (300MHz, DMS0-d6); 5 = 2.44 (partially obscured by DMSO, SH), 2.62 (m, 4H),
3.21- 3.35 (partially obscured by water, 4H), 3.55 (m, 2H), 3.65- 3.84 (m, 2H), 3.92 (dd, 1H),
4.08- 4.25 (m, 2H), 4.34 (m, 1H), 4.45 (m, 4H), 4.75 (m, 1H), 5.08 (m, 1H), 5.62 (m, 1H),
6.02 (broad s, 1H), 6.36 (m, 1H), 7.28- 7.60 (m, SH), 7.88 (m, 2H), 8.68 (m, 1H). MS: ESP*
(M+H)" = 664.
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fluorophenyl)oxazolidin-2-one
Prepared by the general method of Example 53, using Example 52 (0.10g, 0.17mmol), sodium

iodide (ca. 10mg) and di-N-butylamine (0.07g, 0.67mmol). Purified by chromatography

- (Merck 9385 silica, 5-10% MeOH in CH,Cl,- 10% MeOH + 1% ammonia in CH,Cl,), to give

the title compound as white solid (54mg, 47%) after trituration with isohexane.

'H-NMR (300MHz, DMSQ-d6): 5 = 0.71-0.89 (m, 6H), 1.13-1.43 (m, 8H), 2.31 (partially
obscured by DMSO, 6H), 3.33 (partially obscured by water, 2H), 3.42- 3.59 (m, 2H), 3.67-
3.97 (m, 3H), 3.97- 4.56 (m, 5H), 4.74 (m, 1H), 5.08 (m, 1H), 5.67 (m, 1H), 6.03 (broad s,
1H), 6.38 (m, 1H), 7.28- 7.63.(m, SH), 7.87 (m, 2H), 8.69 (m, 1H). MS: ESP* (M+H)" = 693.

vl ].-3-ﬂuoroghenyl )oxazolidin-2-one
Reference Example 11 (500mg, 1.26mmol) was stirred in MeOH (10ml) and glacial acetic
acid (~0.5ml) was added to pH4. Propanal (80.7mg, 1.39mmol) was added dropwise, and the

reaction was stirred for 40 minutes. To the stirred solution, sodium cyanoborohydride was
added (83.4mg, 1.33mmol) portionwise. The reaction was stirred for a further 30 minutes at
room temperature. The reaction was quenched with 10% NaOAc and extracted with
dichloromethane and the combinéd organic phases were dried over MgSO, and evaporated

under reduced pressure. The resulting brown oil was triturated with ether to yield the title

compound as an orange solid (300.6mg, 59%). MS: ESP+ (M-+H)" = 402.

'H-NMR (300MHz, DMSO-d6): & = 0.85 (¢, 3H), 1.46 (m, 2H), 2.32 (t, 2H), 2.40 (broad s,
2H), 2.57 (t, 2H), 3.04 (d, 2H), 3.93 (dd, 1H), 4.19 (t, 1H), 4.48 (m, 2H), 5.08 (m, 1H), 5.97
(broad s, 1H), 6.37 (d, 1H), 7.29-7.40 (m, 2H), 7.49 (dd, 1H), 8.70 (d, 1H).

tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one
To a stirred partial solution of Reference Example 11 (318mg, 0.80mmol) and NaHCO,

(169mg, 2.01mmol) in ethanol (Sml) under an atmosphere of nitrogen, 2-bromoethanol

(151mg, 1.21mmol) was added dropwise. The reaction was then refluxed for 20 hours. Water

i
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was added (200ml) and the reaction extracted with EtOAc and the combined organic phases
were waslied with sat NaCl and then dried over MgSO, and evaporated under reduced
pressure. The resulting yellow oil was triturated with ether to give the title compound as a
yellow solid (163mg, 50%). _ L

'H-NMR (300MHz, DMSO-d6): & = 2.40 (broad s, 2H), 2.49(Obscured by DMSO, 2H), 2.63
(t, 2H), 3.09 (d, 2H), 3.52 (m, 2H), 3.91 (dd, 1H), 4.19 (t, 1H), 4.39 (m, 1H), 4.45 (m, 2H),
5.05 (m, 1H), 5.96 (broad s, 1H), 6.37 (d, 2H), 7.25-7.38 (m, 2H), 7.47 (dd, 1H), 8.68 (d, 2H).
MS: ESP+ (M+H)" = 404. '-

15
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tetrahydropyrid-4-vh-3-fluorophenvl)oxazelidin-2-one
To a stirred solution of Example 57(103mg, 0.26mmol) and triethylamine (77.4mg,

0.77mmol) in dichloromethane (10ml) at 0°C and under an atmosphere of nitrogen, was added
dropwise acetyl chloride (60.2mg, 0.77mmol). The reaction was then allowed-to warm to
ambient temperature and stir for 1 hour. Water was added and the_ organic phase separated,
washed with sat NaCl and then dried over MgSO, and evaporated under reduced pressure.

This yielded the title compound as a clear orange glass (110mg, 97%). MS: -ESP+ (M+H)* =

. 446.

'H-NMR (300MHz. DMSO-dé6); 2.09 (s, 3H), 2.50 (broad s, 2H), 2.74 (m, 4H), 3.20 (broad s,
2H), 3.99 (m, 1H), 4.19-4.29 (m, 3H), 4.53 (m, 2H), 5.14 (m, 1H), 6.04 (broad s, 1H), 6.46 -
(d, 1H), 7.34-7.49 (m, 2H), 7.55 (dd, 1H), 8.75 (d, 1H).

tetrahydropyrid-4-yl)-3-fluorophenylloxazolidin-2-one

To a stirred partial solution of Reference Example 11 (600mg, 1.52mmol) in MeOH (15mi),
at 0°C was added dropwise 2,2-dimethyl-1,3-dioxan-5-one (218mg, 1.67mmol). The reaction
was allowed to warm to ambient temperature and stirred for 40 minutes. Sodium
cyanoborohydride (100.4mg, 1.60mmol) was then added portionwise and the reaction stirred
for a further 48 hours. The reaction was quenched with 10% NaOAc and extracted with
dichloromethane and the combined organic phases were dried over MgSO, and evaporated

under reduced pressure. The reaction was then purified by MPLC (Merck 9385 silica, 5%
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MeOH in dichloromethane). The solvent was removed to yield an orange oil which was -
triturated with ether to give the title compound as an orange solid (295mg, 41%). MS: ESP+
(M+H)" =474. o '

'H-NMR (300MHz, DMSO-d6): 5 = 1.29 (s, 3H), 1.35 (s, 3H), 2.39 (broad s, 2H), 2.58 (m,
1H), 2.74 (m, 2H), 3.22 (d, 2H), 3.78 (m, 2H), 3.92 (m, 3H), 4.20 (t, 1H), 4.45 (m, 2H), 5.05
(m, 1H), 5.95 (broad s, 1H), 6.38 (d, 1H), 7.29-7.40 (m, 2H), 7.48 (dd, 1H), 8.69 (d, 1H).

1.2.5.6-tetrahvdropyvrid-4-yl)-3-fluorophenyloxazolidin-2-one

To a stirred solution of Example 59 (203mg, 0.43mmol) in THF (15ml) was added 1N HCI

(10ml). The reaction was allowed to stir at ambient temperature for 18 hours. The reaction
was basified with ammonia solution until aqueous layer was pH12. The reaction was extracted
with EtOAc and the combined organic phases were washed with sat NaCl and then dried over
MgSO, and evaporated under reduced pressure. The resulting yellow oil was triturated- with
ether to give the title compound as a pale yellow solid (167mg, 90%). MS: ESP+ (M+H)" =
434, | - |

'H-NMR (300MHz, DMSO-d6): § = 2.39 (broad s, 2H), 2.59 (m, 1H), 2.84 (m, 2H), 3.38 (d,
2H), 3.51 (m, 4H), 3.91 (dd, 1H), 4.20 (t, 1H), 4.30 (broad s, 2H), 4.48 (m, 2H), 5.08 (m, 1H),
5.96 (broad s, 1H), 6.37 (d, 1H),'7.27-7.38 (ni, 2H), 7.48 (dd, 1H), 8.69 (d, 1H).

Reference Example 33: 3.5-difluoro-4-(1 -methyl-4-hydroxyhexahydropyrid-4-yl)-aniline
To a stirred solution of 3,5-difluoroaniline (7.0g, 54mmol) in anhydrous THF (250ml) under

- an atmosphere of nitrogen and cooled to -74°C was added dropwise "BuLi (1.45M in hexanes,

25

78.6ml, 0.114mol) over a period of 10 minutes. The reaction was allowed to stir at -74°C for
30 minutes. Chlorotrimethylsilane (12.4g, 0.114mol), in anhydrous THF (100ml) was added
dropwise over a period of 10 minutes. The solution was allowed to warm to ambient

temperature and then stir for 40 minutes. The reaction was then cooled again to -74°C and

- nBuLi (1.45M in hexanes, 43.0ml, 62.4mmol) was added dropwise over a period of 10

30

minutes. After stirring for a further 3.5 hours at -74°C, N-methyl-4-piperidone (7.90g,
70.5mmol) in anhydrous THF (50ml) was added dropwise over a period of 10 minutes. The

reaction was allowed to stir to ambient temperature over the weekend. The reaction was

o |
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acidified with 10% HCl to pH<1 and extracted with diethyl ether. The aqueous phase was

separated and treated with 40% NaOH to pH12 then extracted with diethy! ether and the
combined organic phases were washed with sat NaCl and then dried over MgSO, and

evaporated under reduced pressure. The resulting brown oil was triturated with cyclohexane to

give the title compound as a pale yellow .solid (9.30g, 71%).
'H-NMR (300MHz, DMSO-d6): 5 = 1.87-2.05 (m, 4H), 2.10 (s, 3H), 2.25-2.42 (m, 4H), 4.70
(s, 1H), 5.54 (s, 2H), 6.07 (dd, 2H). MS: ESP+ (M+H)" = 243; ESP- (M+H) =241.

Prepared by the general method of Reference Example 2 using Reference Example 33 (9.0g,
37mmol) and conc. HCl (35ml). Yield = 8.20g, 98%. MS: ESP+ (M+H)" = 225.

'H-NMR (300MHz, DMSQ-d6): 8 = 2.25 (s, SH), 2.50 ( partially obscured by DMSO, 2H),
2.93 (m, 2H), 5.60 (broad s, 1H), 5.66 (s, 2H), 6.15 (dd, 2H).

Reference Example 35: N-Benzyloxycarbonyl-3.5-difluore-4-(1-methyl-1,2.5.6-
tetrahydropyrid-4-vl)aniline
To a stirred solution of Reference Example 34 (8.20g, 35.7mmol) in dichloromethane (250ml)

and pyridine (4.00ml, 49.4mmol) under an atmosphere of nitrogen at -10°C was added
dropwise benzyl chloroformate (7.49g, 43.9mmol) in dichloromethane. The reaction was
allowed to warm to ambient temperature and stir for 2 hours. Water and ice was added and the
organic phase separated, washed with sat NaCl and then dried over MgSO, and evaporated
under reduced pressure. The resulting brown oil was purified by MPLC (Merck 9385 silica, 4-
8% MeOH in dichloromethane). The solvent was removed to yield a yellow oil which was

triturated with cyclohexane to give the title compound as a pale yellow solid (7.60g, 58%).

'MS:ESP+ (M+H)" =359,

'H-NMR (300MHz. DMSO-d6): = 2.29 (m, 5H), 2.54 (Partially obscured by DMSO, 2H),
2.90 (m, 2H), 5.15 (s, 2H), 5.73 (broad s, 1H), 7.15 (dd, 2H), 7.31-7.44 (m, SH), 10.18 (s,
1H). |
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4-yl)-3,5-difluorophenyl)-oxazolidin-2-one

To a stirred solution of Reference Example 35 (7.25g, 20.3mmol) in anhydrous THF '(100m1)
under an atmosphere of nitrogen and cooled to -74°C was added dropwise "BuLi (1.45M in
hexanes, 14.9ml, 21.7mmol) overa period of 10 minutes. The reaction was allowed to stir at -
74°C for 30 minutes. R-glycidyl butyrate (3.18g, 22.1mmol) was added in one portion and the
reaction was allowed to warm to ambient temperature and stir overnight. MeOH (10ml) was
added and the reaction allowd to stir for 10 minutes. Water was added (150ml) and the
reaction extracted with EtOAc and the combined organic phases were washed with sat NaCl
and then dried over MgSO, and evaporated under reduced pressure. The resulting oil was

triturated with ether to give the title compound as a pale yellow solid (4.51,69%).

. 'H-NMR (300MHz, DMS0Q-d6); 8 = 2.25 (s, 3H), 2.31 (broad s, 2H), 2.53 (partially obscured

by DMSO, 2H), 2.98 (m, 2H), 3.55 (m, 1H), 3.67 (m,1H), 3.82 (dd, 1H), 4.06, (¢, 1H), 4.71
(m, 1H), 5.21 (m, 1H), 5.78 (broad s, 1H), 7.32(dd, 2H). |
MS: ESP+ (M+H)" =325.

There is no Example 61.
Example 62: S(R

3.5-difluorophenyl)oxazolidin-2-one
Reference Example 35A (1.0g, 3.10mmol), 3-hydroxyisoxazole (0.39, 4.59mmol),

-Isoxazol-3-

triphenylphosphine (1.21g, 4.63mmol) and diisopropylazodicarboxylate (1.17g, 4.64mmol) in
anhydrous THF (60ml) were reacted using the general method of Example 1. The resultant
product was purified by MPLC (Merck 9385 silica, 5% MeOH in dichloromethane). The
solvent was removed to yield a clear orange glass (0.93g, 77%). MS: ESP+ (M+H)' = 392.
'H-NMR (300MHz, DMSO0-d6): § = 2.25 (s, 3H), 2.30 (broad s, 2H), 2.54 (Partially obscured
by DMSO, 2H), 2.97 (m, 2H), 3.90 (dd, 1H), 4.19 (t, 1H), 4.46 ( m, 2H), 5.09 (m, 1H), 5.78
(broad s, 1H), 6.37(d, 1H), 7.31 (dd, 2H), 8.68 (d, 1H).
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1.2.5.6-tetrahvdropyrid-4-yl)-3-fluorephenyl)oxazolidin-2-one
To a solution of Reference Example 11 (500mg, 1.25mmol) in anhydrous DMF (25ml),
stirred at room temperature, was added in sequence : N-methylmorpholine(220p1, 2.0mmol),

N-acetyl-L-isoserine, 220mg, 1.5mmol), 1-hydroxybenzotriazole (213mg,1.5mmol) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (287mg, 1.5mmol) and stirred for -
18h. The DMF was removed by hi-vac rotary evaporation and the residue purified by MPLC
(Merck 9385 Silica, eluting with 5%MeOH / CH,Cl,) to give the title compound as a white
solid (430mg, 70%).upon trituration with diethyl ether. MS: ES*. (M+H)" = 489.

NMR (300MHz DMSO-d,) 8/ppm: 1.78(s, 3H), 2.21(m, 2H), 3.10(m, 1H), 3.30(m, 1H),
3.70(m, 2H), 3.92(dd, 1H), 4.08(dd, 2H), 4.21(m, 2H), 4.43(m, 2H), 5.08(m, 1H), 5.18(t, 1H),
6.00 (br s,1H), 6.38(d, 1H), 7.28-7.41(m, 2H), 7.50(dd, 1H), 7.92(m, 1H), 8.65(d, 1H).

Reference Example 36: S(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(2(S)-tert-
butoxycarbonylamine-3-hydroxy-prepanoyl)-1.2.5.6-tetrahydropyrid-4-yl)-3-
fluorophenyl)oxazolidin-2-one

Prepared using the method of Example 63 using the following quantities of reagents:- "
Reference Example 11 (1.00g, 2.5mmol); DMF (50ml); : N-methylmorpholine(440ul,
4.0mmol); N-BOC-L-serine(616mg, 3.0mm01); 1-hydroxybenzotriazole(425mg, 3.0mmol); 1-

(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (575mg, 3.0mmol). Yielding the
title compound as a white foam (1.32g, 96%) '

NMR (300MHz DMSO-d) 8/ppm: (300MHz DMSO-d,) /ppm:

1.37(s,9H), 2.40(m, partly obscured, 2H), 3.46(m,1H), 3.57(m,1H), 3.70(m,2H), 3.93(dd,1H),
4.06(s,1H), 4.20(m,2H), 4.46(m,3H), 4.81(t,1H), 5.08(m,1H), 6.02(br s,1H), 6.38(d,1H), 6.86
(dd,1H), 7.35(m,2H), 7.50(d,1H), 8.69(d,1H).

MS: ES*. (M+H)" = 547.

propanoylh)-1,2.5,6-tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one
TFA (2.0ml) was added to Reference Example 36 (250mg, 0.46mmol) with some gas

evolution and stirred at room temperature for S minutes, producing a yellow solution. The
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-excess TFA was removed by rotary evaporation and the title compound (230mg; 89%)

obtained as a pale yellow solid upon trituration with diethyl ether. MS: ES*. (M+H)" = 447.

To a stirred solution of Reference Example 37 (168mg, 0.3mmol) and sodium

bicarbonate(totalling 202mg, 2.4mmol) in acetone/water (IOml, 1:1), cooled at O°C, under N,
was added drop-wise, acetyl chloride (totalling 70.6mg, 0.90mmol) in acetone (1.0ml) and
stirred for Shours. The acetone was removed by rotary evaporation, water and 1N. HC]

solution added to pH=5 and extracted with CH,Cl, (3x), the_orgaxiic phases were separated,

and the title compound obtained as a white solid (30mg, 20%) following MPLC (Merck 9385

silica, eluting with 10%MeOH / CH,Cl,) and trituration with diethyl ether. MS: (M+H)" =
489.

NMR (400MHz DMSO-d,) 6/ppm: (300MHz DMSO-d,) 8/ppm: 1.84(s, 3H), 2.47(d, partially

obscured, 2H), 3.46(m, 1H), 3.62(m, 1H), 3.73(m, 2H), 3.96(t, 1H), 4.10-4.30(m, 3H),
4.50(m, 2H), 4.88(m, 2H), 5.11(m, 1H), 6.03 (br s,1H), 6.40(d, 1H), 7.35(dd, 1H), 7.41(m,
1H), 7.52(dd, 1H), 8.07(t, 1H), 8.70(d, 1H). o

oxymethyl)oxazelidin-2-one
3-(4-(3-t-Butyldimethylsilyloxy-1-azetidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxy
methyl)oxazolidin-2-one (230 mg, 0.5 mmol) was dissolved in tetrahydrofuran (10 ml), and

cooled under nitrogen to 0°. A solution of tetra-n-butylammonium fluoride (1 M, 1 ml, 1
mmol) was added and the mixture allowed to-come to ambient temperature. Water (2 ml) was
added, and the mixture evaporated to dryness. The residue was purified by chromatography
on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from
0 to 2.5% MeOH in dichloromethane. Relevant fractions were combined and evaporated,
then redissolved in EtOAc and the desired product (96 mg) precipitated by addition of
isohexane. o | '

MS (ESP): 350 (MH") for C,¢H,sFN;O;

NMR (DMSO-d_6) &: 3.52(t, 2H); 3.83(dd, 1H); 4.09 (overlapping m, 3H); 4.45 (m, 2H);

i



WO 99/64417 - L PCT/GB99/01753 -

-95-

4.51 (quintet, 1H); 5.00 (m, 1H); 5.53 (4, 1H); 6.37(d, 1H); 6.56 (t,.1H); 7.11 (dd, 1H);
7.37 (dd, 1H); 8.66 (d, 1H).

- The intermediate for this compound was prepared as follows :
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oxymethyloxazolidin-2-one _
3-(4-(3--Butyldimethylsilyloxy-1-azetidinyl)-3-fluorophenyl)-5(R)-hydroxy-
methyloxazolidin-2-one (WO 96/13502; 2.47 g, 6.25 mmol), 3-hydroxyisoxazole (580 mg,

6.86 mmol), and tributylphosphine (1.58 g, 7.8 mmol) were dissolved by stirring in dry tetra-
hydrofuran (100 mi) under nitrogen. The mixture was cooled in an ice-bath, and 1,1"-(azo- '
dicarbonyl)dipiperidine (1.96 g, 7.8 mmol) added dropwise over 10 minutes. The solution
was stirred 18 hours, allowing the temperature to rise to ambient. Reduced azo compound
was filtered off, and the solution evaporated to dryness and the residue triturated with ether.
The residue was purified by chromatography on a silica flash column, eluting wﬂh a gradient
from 50 to 75% EtOAc in ischexane. Relevant fractions were combined and evaporated to
the product as an oil (1.31 g).

NMR (DMSO-dg) 8: 0.00 (s, 6H); 0.79 (s, 9H); 3.47 (t, 2H); 3.77 (dd, 1H); 4.07 (t, 1H);
4.11 (t, 2H); 4.39 (m, 2H); 4.65 (quintet, 1H); 4.95 (m, 1H); 6.30 (d, 1H); 6.53 (t, 1H);
7.06 (dd, 1H); 7.33 (dd, 1H); 8.61 (d, 1H). ' ' '

methyl)oxazolidin-2-one
3-(4-(3-Hydroxy-1-azetidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-

one (349 mg, 1 mmol) was dissolved in dry DMSO(S ml) under nitrogen, and treated with
pyridine sulfur trioxide complex (502 mg, 3.15 mmol) in dry DMSO(S ml) over 10 minutes.
The solution was stirred 3 hours, poured into water (100 ml), and extracted with EtOAc (3 x
50 ml). The organic extracts were washed with water (3 x 50 ml), saturated brine (50 ml), and
dried (magnesium Sulfate). The residue was purified by chromatography on a 10 g silica
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% MeOH
in dichloromethane. Relevant fractions were combined, evaporated, and the residue triturated

with diethy] ether to give the desired product (227 mg).
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MS (ESP): 348 (MH") for C,H;,FN,0;; 380 (MH" + MeOH) for C,;H,;FN,O,:

NMR.(DMSO-dg) 8: 3.89 (dd, 1H); 4.16 (t, 1H); 4.47 (m, 2H); 4.76 (s, 4H); 5.04 (m, 1H);

6.38'(d, 1H); 6.77 (d, 1H); 7.21 (dd, 1H); 7.49 (dd, 1H); 8.67 (d, 1H).

Example 67; 3-(4-(4-t-Butoxycarbon I-pi

vloxymethyloxazolidin-2-one

3-(4-(4-t-Butoxycarbonyl-piperazin-1-yl)-3-fluorophenyl)-5 (R)—hydroxytn:éthyldvaOlidin-Z-
one (WO 93/23384; 10 g, 25.3 mmol), 3-hydroxyisoxazole (2.58 g, 30 mmol), and |
triphenylphosphine (9.95 g, 37.8 mmol) were dissolved in anhydrous tetrahydrofuran (300
ml), and cooled under nitrogen to 4°. Diisopropylazodicarboxylate (6.04 g, .30 mmol) was
added dropwise over 10 minutes, and stirring was continued at the same temperéture for 2
hours. The mixture was evaporated to dryness, and the residue purified by flash
chromatography on silica, eluting with 50% EtOAc in isohexane. Relevant fractions were
combined and evaporated to give the desired product (10.2 g).

MS (ESP): 463 (MH") for C,,H,,FN,Oq ' _

NMR (DMSO-dg) 8: 1.39 (s, 9H); 2.91 (¢, 4H); 3.45 (t, 4H); 3.87 (dd, 1H); 4.14 (¢, 1H);
4.44 (m, 2H); 5.03 (m, 1H); 6.35(d, 1H); 7.06 (¢, I'H); 7.18 (dd, 1H); 7.36 (dd, 1H); 8.66
(d, 1H). B |

25

30

oxazolidin-2-one dihydrochloride
3-(4-(4-t-Butoxycarbonyl-piperazin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3 -yloerhéthyl)— |

oxazolidin-2-one (10.24 g, 22 mmol) was suspended in ethanol (150 ml), and a solution of
hydrogen chloride in ethanol (5M, 75 ml) added at 0°. A ‘complete solution occurred, and the
solution was left to stir 18 hours at ambient temperature, as pfoduct precipitated. After |
dilution with anhydrous diethyl ether (200 ml), the product (8.91 g) was filtered off.
Microanalysis; Found: C, 46.9, H, 4.8, N, 12.2%; C,,H,,FN,0,.2HCI requires C, 46.9, H, 4.6,
N, 12.9%. MS (ESP): 363 (MH") for C,;H,;FN,O, ' |

NMR (DMSO-dg) &: 3.19 (s, 8H); 3.87 (dd, 1H); 4.16 (t, 1H); 4.45 (m, 2H); 5.03 (m, 1H);

6.36 (d, 1H); 7.11 (t, 1H); 7.22 (dd, 1H); 7.51'(dd, 1H); 8.68 (d, 1H); 9.47 (br, 2H).
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(isoxazol-3-yloxymethyl)oxazelidin-2-one
A solution of 2,2-dimethyl-1,3-dioxolane-4(R)-carboxylic acid (162 mg, 1.1 mmol) in -

dichloromethane (20 ml) under nitrogen was cooled with stirring to 4°, and treated
successively with dicyclohexylcarbodiimide (227 mg, 1.1 mmol) and 1-hydroxybenzotriazole
(147 mg, 1.1 mmol), then stirred at the same temperéture for 1 hour,
N,N-Diisopropylethylamine (129 mg, 1 mmol) was added, followed by 3-(4-(piperazin-1-yl)-
3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one dihydrochloride (399 mg,
0.92 mmol). The mixture was stirred for 2 hours, allowing the temperature to rise to ambient.
Solid was filtered off, and the organic solution washed wi'th water (2 x 20 ml), dried over
magnesium sulfate and evaporated to dryness. The residue was purified by chromatography
on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from
0 to 10% MeOH ifx dichloromethane. Relevant fractions were combined and evaporated to
give the desired product (82 mg). MS (ESP): 451 (MH") for C,,H,,FN,O, |

NMR (DMSO-dg) 3: 2.93 (br m, 4H); 3.49 (m, 2'H); 3.66 (br m, 4H); 3.88 (dd, 1H); 4.14
(t, 1H); 4.34 (m, 1H); 4.43 (m, 2H); 4.67 (m, 1H); 4.92 (d, 1H); 5.04 (m, 1H); 6.36 (d,
1H); 7.06 (t, 1H); 7.20 (dd, 1H); 7.51 (dd, 1H); 8.67 (d, 1H).

Example 70: 3-(4-(4-(2(S),3-dihydroxypropanoyl)piperazin-1-vl)-3-fluorophenvl)-5(R)-

(isoxazol-3-yloxymethyl)oxazolidin-2-one

Using the same procedure and scale as Example 69, but starting from 2,2-dimethyl-1,3- -
dioxolane-4(S)-carboxylic acid, the title compound (75 mg) was obtained.

MS (ESP): 451 (MH") for C,,H,,FN,O,

NMR (DMSO-dg) &: 2.93 (br m, 4H); 3.45 (m, 1H); 3.53 (m, 1H); 3.65 (br m, 4H); 3.87
(dd, 1H); 4.16 (t, 1H); 4.34 (dd, 1H); 4.45 (m, 2H); 4.67 (t, 1H); 4.92 (d, 1H); 5.04 (m,
1H); 6.37 (d, 1H); 7.07 (t, 1H); 7.20 (dd, 1H); 7.51 (dd, 1H); 8.67 (d, 1H).

5(R)-(isoxazol-3-vioxymethyDoxazolidin-2-one

To a solution of 3-(4-(piperazin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)-
oxazolidin-2-one dihydrochloride (399 mg, 0.92 mmol) in pyridine (10 ml) was added
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- triethylamine (0.31 ml, 2.2 mmol) and 2-(2-(2-methoxyethoxy)ethoxy)acetyl chloride (197

mg, 1 mmol). The mixture was stirred for 18 hours, evaporated to dryness, the residue -
dissolved in dichloromethane, and purified by chromatography on a 10 g silica Mega Bond
Elut® column, eluting with a gradient increasing in polarity from 0 to 10% MeOH in

_ dichloromethane. Relevant fractions were combined and evaporated to give the desired

product (95 mg).

MS (ESP): 523 (MH") for CMI—IJ,FN408 .

NMR (DMSO-dg) &: 2.93 (brm, 4H); 3.21 (s, 3H); 3.41 (t, 2H); 3.47 (t,2H); 3.54
(overlapping m, 8H); 3.87 (dd, 1H); 4.14 (t, 1H); 4.16 (s, 2H); 4.45 (m, 2H); 5.03 (m, 1H);
6.36 (d, 1H); 7.06 (1, 1H); 7.20 (dd, 1H); 7.51 (dd, lH)_: 8.67 (d, lH).

- Example 72: 3-(4-(4-(3-Hvdroxy-2-hydroxymethylpropanovl)piperazin-1-vI)-3-

3-(4-(4-(2-Phenyl-1,3 -dioxan-S—ylcarbonyl)piperazin— 1-y1)-3-fluorophenyl)-5(R)-(isoxazol-3-
yloxymethyl)oxazolidin-2-one (450 mg, 0.82 mmol) was dissolved in a mixture of acetic acid

and water (4:1, 10 ml) and stirred at ambient temperature for 18 hours. After evaporation to

_ dryness, the residue was azeotroped with toluene (15 ml), and the residual gum purified by

~ chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing

in polarity from 5 to 10% MeOH in dichloromethane. Relevant fractions were combined and
evaporated to give the desired product (237 mg). MS (ESP): 465 (MH") for C,,H,;FN,O,
NMR (DMSO-dg) &: 2.94 (br d, 4H); 3.05 (quintet, 1H); 3.47 (m, 4H); 3.65 (br d, 4H),
3.87 (dd, 1H); 4.15 (t, 1H); 4.46 (m, 2H); 4.56 (t, 2H); 5.03 (m, 1H); 6.34 (d 1H); 7.06 (t,
1H); 7.19 (dd, 1H); 7.50(dd, 1H); 8.67 (d, 1H).

The intermediate for this compound was prepared as follows :
-3-fluorophenyl)-5(R)-(isoxazol-3-

yloxymethyl)oxazolidin-2-one
To a stirred solution of 2-phenyl-1,3-dioxan-5-ylcarboxylic acid (478 mg, 2.3 mmol) and N-

hydroxysuccinimide (291 mg, 2.5 mmol) in anhydrous dichloromethane (25 ml) at 0° was -
added dicyclohexylcarbodiimide (522 mg, 2.5 mmol). After sitting 1 hour at 0°,
N, N-diisopropylethylamine (623 mg, 4.8 mmol) was added, followed by 3-(4-(piperazin-1-

0
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yl)—3-ﬂﬁorophenyl)75_(R)-(isoxazol-3-yloxymethyl)oxazol-idin-zfone dihydrochloride (1 g, 2.3
mmol) in portions over 5 minutes. The temperature was allowed to rise to ambient, and -
stirring continued for 3 hours. Solid was filtered off, washed with dichloromethane (2 x 20
mil), and the combined organics evaporated to dryness. 'fhe residue was purified by
5 chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing

in polarity from 0 to 10% MeOH in dichloromethane. Relevant fractions were combined and
evaporated to give the required product (890 mg) as a mixture of cis and trans isomers.
MS (ESP): 553 (MH") for C,;H,,FN,O,
NMR (QMSO-dQ &: 2.93 (br d, 4H); 3.58 (br, 4H); 3.87 (dd, 1H); 3.96-4.30 (overlapping

10 m, 6H); 4.45 (m, 2H); 5.03 (m, 1H); 5.53 (2xs, 1H); 6.36(d, 1H); 7.06 (1, 1H); 7.21 (dd,
1H); 7.34 (m, SH); 7.51 (dd, 1H); 8.66 (d, 1H).

oxymethyhoxazolidin-2-one
15 3-(4-(piperazin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one -

dihydrochioride (1.29 g, 3 mmol) was suspended in dichloromethane (25 ml) under nitrogen

at ambient temperature. Triethylamine (1.06 g, 10.5 mmol) was added, to give a solution after

15 minutes. The mixture was cooled to 4°, and acetoxyacetyl chloride (410 mg, 3 mmo!) was
added dropwise. The mixture was stirred for 18 hours at ambient temperature, washed with

20 water (2 x 20 ml), saturated brine (20 ml), and dried (magnesium sulfate). The residue was
purified by chromatography on a 20 g silica Mega Bond Elut® column, eluting with a
gradient increasing in polarity from 0 to 5% MeOH in dichloromethane. Relevant fractions
were combined and evaporated to give the desired product (1.16 g). MS (ESP): 463 (MH")
for C,,H,,FN,0, |

25 NMR (DMSO-dg) &: '2.0‘_7 (s, 3H); 2.94 (br, 4H); 3.53 (br d, 4H); 3.87 (dd, 1H); 4.16 (t,

1H); 4.45 (m, 2H); 4.78 (s, 2H); 5.03 (m, 1H); 6.36 (d, 1H); 7.08 (t, 1H); 7.21 (dd, 1H);
7.48 (dd, 1H); 8.66 (d, 1H).

30 yloxymethyl)oxazolidin-2-one
3-(4-(4-(Acetoxyacetyl)piperazin-1 -yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)-
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oxazolidin-2-one (0.93 g, -2 minol) and potassium carbonate (417 mg, 3 mmol) were stirred at
ambient temperature under nitrogen in MeOH (20 ml) for 4 hours. The mixture was
evaporated to dryness, dissolved in dichloromethane (80 ml), washed with water (2 x 30 ml),
saturated brine (30 ml), and dried (magnesium sulfate). Filtration and evaporation gave the
desired product (0.59 g). ' | '

MS (ESP): 421 (MH") for C,(H, FN,O; -

NMR (DMSO-dg) 8: 2.93 (br, 4H); 3.48 (brs, 2H); 3.60 (br s, 2H); 3.86 (dd, 1H); 4.11 (d,
2H); 4.15 (t, 1H); 4.45 (m, 2H); 4.58 (d, IH); 5.04 (m, IH) '6.37 (d, 1H); 7.06 (t 1H);

721 (dd, 1H); 751 (dd, 1H); 8.66 (d 1H). |

methvl)oxazolidin-2-one
The title compound was prepared using essentially the method of Example 73, starting from

3-(4-(piperazin-1-yl)-3 -ﬂuorophenyl)-5(R)-(isoxazol-3-yloxymethyl)OXaZOIidin-2-one'
dihydrochloride (0.59 g, 1.35 mmol) and acetyl chloride. Purification by chromatography,
eluting with a gradient increasing in polarity from 0 to 2.5% MeOH in dichloromethane gave
the desired product (142 mg). '

MS (ESP): 405 (MH") for C,,H;,FN,O;

NMR (DMSO-dg) 8: 2.02 (s, 3H); 2.93 (br d, 4H); 3.55 (br, 4H); 3.87 (dd, 1H); 4.16 (t,
1H); 4.45 (m, 2H); 5.04 (m, 1H); 6.36 (d, 1H); 7.06 (t, 1H); 7.20 (dd, 1H); 7.51(dd, 1H);
8.66 (d, 1H). - .

fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one chloride
3-(4-(4-((3R)-3-Acetoxy-4-trimethylammoniobutanoyl)piperazin-1-yl)-3-fluorophenyl)-5(R)-

(isoxazol-3-yloxymethyl)oxazolidin-2-one chloride (200 mg, 0.33 mmol) and potassium
carbonate (67 mg, 0.49 mmol) were stirred at ambient temperature under nitrogen in MeOH
(20 ml) for 5 hours. The mixture was evaporated to dryness, the solid triturated with water, |
filtered and washed with water (20 ml) to give the desired product (137 mg). MS (ESP): 506
(M") for C, H,,FN,Oq ' '

NMR (DMSO-dg) &: 2.51 (dd, 1H); 2.65 (dd, 1H); 2.93 (br d, 4H); 3.14 (s, 9H); 3.61 (or
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s, 4H); 3.87 (dd, 1H); 4.17 (t, 1H); 4.47 (m, 3H); 5.05 (m, 1H); 5.74 (br, 1H); 6.38 (d,
1H); 7.07 (t, 1H); 7.23 (dd, 1H); 7.52 (dd, 1H); 8.69 (d, 1H).

The intermediate for this compound was prepared as follows :

(isoxazol-3-yloxymethyl)oxazolidin-2-one chloride
(3R)-3-Acetoxy-4-trimethylammoniobutanoic acid (527 mg, 2.2 mmol, see J. Org. Chem.,’

1967, 32, 3989) was stirred in thionyl chloride (3 ml) at ambient temperature for 3 hours,
giving a solution. Excess thiony! chloride was evapoﬁted, and the residue azeotroped with
toluene, before dissolving in anhydrous dichloromethane (10 ml). This solution was added
dropwise to a solution of 3-(4-(piperazin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxy-
met_hyl)Oxazolidin—Z-one dihydrochloride (0.87 g, 2 mmol) and triethylamine (404 mg, 4 ..
mmol) in anhydrous dichloromethane (10 ml) at 4°. The mixture was stirred for 18 hours at
ambient temperature, then evaporated to dryness. The residue was dissolved in brine (20 mil)
and purified by chromatography on an HP20SS resin column, eluting with a gradient
increasing in polarity from 0 to 10% in acetonitrile in water. Relevant fractions were
combined, evaporated to dryness, dissolved in de-ionised water (50 ml), and freeze-dried to
give the required product (0.39 g). MS (ESP): 548 (M") for C,(H,,FN,O,

NMR (DMSO-dg) 8: 2.05 (s, 3H); _2l.82 (d, 2H); 2.94 (br m, 4H); 3.12 (s, 9H); 3.55 (brm,
4H); 3.58-3.78 (overlapping m, 2H); 3.87 (dd, 1H); 4.17 (t, 1H); 4.46 (m, 2H); 5.04 (m,
1H); 5.49 (m, 1H); 6.38 (d, 1H); 7.06 (t, 1H); 7.21 (dd, 1H); 7.51 (dd, 1H); 8.68 (d, 1H).

Example 77: 3-(4-(4-Methoxycarbonyl-

ylogmethvlloxazolidin-z-one
3-(4-(piperazin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one

iperazin-1-

dihydrochloride (866 mg, 2 mmol) was suspended in dichloromethane (40 ml) under nitrogen
at ambient temperature. Triethylamine (707 mg, 7 mmol) was added, followed by methyl
chloroformate (190 mg, 2 mmol). The mixture was stirred for 2 hours at ambient temperature,

washed with water (2 x 50 ml), saturated brine (50 ml), and dried (magnesium sulfate). After



10

15

20

25

30

WO 99/64417 PCT/GB99/01753 -
-102 -

filtration and evap_oration," the residue was triturated with diethyl ether to give the desired
product (689 mg).

MS (ESP): 421 (MH") for C,,H,,FN,Oq

NMR (DMSO-dg) &: 2.93 (t,4H); 3.52(td, 4H); 3.62 (s, 3H); 3.89 (dd, IH); 4.16 (¢, IH);
4.46 (m, 2H); 5.04 (m, 1H); 6.37 (d, 1H); 7.08 (t, 1H); 7.20 (dd, 1H); 7.52 (dd, 1H); 8.67
(d, 1H). B -

(isoxazol-3-yloxymethyl)oxazolidin-2-one
3-(4-Imidazolyl)acrylic acid (690 mg, 5 mmol) was suspended in anhydrous dichloromethane

(5 ml) under nitrogen, and thionyl chloride (10 ml) and one drop of DMF added. The mixture
was stirred at ambient temperature for 18 hours, excess thionyl chloride was evaporated, and
the residue azeotroped with dichloromethane (2 x 50 ml). The acid chloride was suspended in
dichloromethane (30 ml), cooled to 4°, and a solution of 3-(4—(piperazin-l-yl)—3é
fluorophenyl)-5(R)-(isoxazol-3 -yloxyméthyl)oxazolidin-2-oné dihydrochloride (866 mg, 2
mmol) and triethylamine (2.02 g, 20 mmol) in anhydrous dichloromethane (25 ml) added
dropwise. The mixture was stirred for 18 hours at ambient temperature, and insoluble material
filtered. The organic layer'was'treated with water (50 ml), further insoluble material removed,
then washed with brine and dried over magnesium sulfate. After evaporation to dryness, the
residue was dissolved in ethanol (5 ml) and treated with an excess of ethanol saturated with
hydrogen chloride, to precipitate the desired product as a hydrochloride salt (122 mg).
Microanalysis:' Found: C, 48.2, H, 5.0, N, 14.4%; C,;H,,FN,O;.2HCLH,0 requires C, 48.1,
H, 4.7, N, 14.4%. MS (ESP): 483 (MH") for C,;H,,FN,O;

NMR (DMSO-dg) 3: 3.01 (br, 4H); 3.86 (complex, overlapped by H,0, ~5H); 4.16 (t, 1H);
4.45 (m, 2H); 5.04 (m, 1H); 6.36 (d, 1H); 7.08 (t, 1H); 7.21 (dd, 1H); .42 (d, 1H); 7.51
(dd, 1H); 7.71 (d, 1H); 7.97 (s, 1H); 8.66 (d, 1H); 9.20 (s, 1H).

Example 79: 3-(4-(4-(4-Imidazolylacetyl)-piperazin-

3-yloxymethyl)oxazolidin-2-one
Using the procedure of Example 78, but starting with 4-imidazolylacetic acid hydrochlor’idé'

salt (810 mg, 5 mmol), the acid chloride was prepared and reacted with the piperazine. After
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18 hours reaction, the mixture was diluted with saturated sodium carbonate solution (20 mi).

The organic layer was washed with water (2 x 50 ml), then brine (30 mI) and dried over
magnesium sulfate. The residue was purified by chromatography on a 40 g silica Mega Bond
Elut® column, eluting with 10% MeOH in dichloromethane. Relevant fractions were
combined and evaporated, the residue dissolved in ethanol (5 ml) and treated with an excess
of ethanol saturated with hydrogen chloride, then excess of diethyl ether to precipitate the
desired product as a hydrochloride salt (124 mg).

Microanalysis: Found: C, 47.3, H, 5.1, N, 14.8%; C,,H,;FN,0,.2HCLH,0 requires C, 47.0,
H, 4.8, N, 15.0%. MS (ESP): 471 (MH") for C,,H,;FN,O,

NMR (DMSO—dQ 8: 2.95 (brm, 2H); 3.03 (br m, 2H); 3.63 (br m, 2H); 3.68 (br m, 2H);
3.95 (s + m, overlapped by H,0, ~3H); 4.17 (t, 1H); 4.45 (m, 2H); 5.04 (m, 1H); 6.36 (d,
1H); 7.08 (t, 1H); 7.22 (dd, 1H); 7.44 (s, 1H); 7.52 (dd, 1H); 8.67 (d, 1H); 9.01 (s, 1H);
14.38 (br 2H). |
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(isoxazel-3-yloxymethyl)oxazolidin-2-one .
3-(4-(4-(3-(1-Triphenylmethyl-4-imidazolyl)propanoyl)-piperazin-1-yl)-3-fluorophenyl)-5(R)-

(isoxazol-3-yloxymethyl)oxazolidin-2-one (460 mg, 0.63 mmol), was dissolved in a mixture
of ethanol (20 ml) and MeOH (10 ml), cooled to 0° and treated with a solution of hydrogen
chloride in ethanol (3.8 M, 5 ml). After stirring 48 hours at ambient temperature, the pH was
adjusted to 8 with triethylamine, and the mixture evaporated to dryness. The residue was
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a
gradient from 0 to 20% MeOH in dichloromethane. Relevant fractions were combined and

. evaporated to give the desired product (60 mg). MS (ESP): 485 (MH") for C,;H,;FN,O;

NMR (DMSO-dg) &: 2.59 (t, 2H); 2.74 (¢, 2H); 2.92 (br, 4H); 3.60 (br, 4H); 3.90 (dd, 1H);
4.16 (t, 1H); 4.46 (m, 2H); 5.06 (m, 1H); 6.38 (d, 1H); 6.76 (s, 1H); 7.06.(t, 1H); 7.22 (dd,
1H); 7.59 (s, 1H); 7.63 (dd, 1H); 8.67 (d, 1H); 11.72 (br 1H).

The intermediates for this compound were prepared as follows :
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(isoxazol-3-yloxymethyl)oxazolidin-2-one
3-(1-Triphenylmethyl-—4-imidazo_ljl)prbpionic acid (420 mg, 1.1 mmol) was suspended in

dichloromethane (10 ml) under nitrogen, and treated successively with dicyclohexyl- -
carbbdiimide (227 mg, 1.1 mmol) and 1-hydroxybenzotriazole (149 mg, 1.1 mmol), then
stirred at ambient temperature for 30minutes. To it was added a solution of 3-(4-(piperazin-1-
y1)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one dihydrochloride (435 mg,
1 mmol) and N, N-diisopropylethylamine (258 mg, 2 mmol) in dichloromethane (5 ml). The
mixture was stirred for 18 hours at the same temperature, solid filtered off, and the organic
phase purified by chromatography on a 20 g silica Mega Bond Elut® column, eluting with a
gradient increasing in polarfty from 0 to 15% MeOH in dichloromethane. Relevant fractions
were combined and evaporated to give the desired product (460 mg).

MS (ESP): 727 (MH") for C,,H3,FNO; _

NMR (DMSO-dg) 8: 2.61 (4, 2H); 2.70 (t, 2H); 2.87 (br, 4H); 3.54 (br, 4H); 3.88 (dd, 1H);
4.17 (t, 1H); 4.45 (m, 2H); 5.06 (m, 1H); 6.37.(d, 1H); 6.66 (d, 1H); 7.03 (¢, 1H); 7.06 (d,
6H);. 7.21 (dd, 1H); 7.25 (s, 1H); 7.36 (m, 9H); 7.52 (dd, 1H); 8.67 (d, 1H).

3-(1-Triphenvlmethyl-4-imidazolyl)propionic acid

3-(4-Imidazolyl)propionic acid (1.0 g, 7.1 mmol) was suspended in a mixture of dichloro-

-methane (5 ml) and acetonitrile (25 ml). Trimethylsilyl chloride (781 mg, 7.2 mmol) was

added and the mixture refluxed for 4 hours. Triethylamine (1 ml) was added, and refluxing
continued for 15 minutes. Cooled, triethylamine (1 ml) added followed by '
chlorotriphenylmethane (1.99 g, 7.1 mmol) in dichloromethane (10 ml), and the mixture
stirred at ambient temperature for 2 hours. MeOH (20 ml) was added, the mixture stirred for
30 minutes, then evaporated to dryness. Water (50 mi) was added to the residue, and the pH
adjusted to 8-8.5 with triethylamine. The precipitate was filtered off, washed with diethyl
ether, and dried to give the desired product (2.25g). MS (ESP): 383 (MH") for C,sH;,N,0,
NMR (DMSO-dg) 8: 2.48 (t, 2H); 2.77 (1, 2H); 6.65 (s, 1H); 7.08 (d, 6H); 7.29 (s, 1H);
7.36 (m, 9H); 12.10 (br, 1H). '
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ylogx_ymethxl)oxazolidin-2-oné
3-(4-(piperazin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one

dihydrochloride (433 mg, ! mmol) in pyridine (15 ml) and dichloromethane (15 ml) was
treated with triethylamine (353 mg, 3.5 ﬁmol) and stirred for 30 minutes at ambient
temperature. Methanesulfonyl chloride (138 mg, 1.2 mmol) was added and the mixture - -
stirred for 18 hours. The mixture was diluted with dichloromethane (50 ml), washed with
water (2 x 25 ml), saturated brine (25 ml), and dried (magnesium sulfate). After evaporation
to dryness and azeotroping with toluene (10 ml), the residue was triturated with diethyl ether
to give the desired product (365 mg).

MS (ESP): 441 (MH") for C,;H,,FN,OS

NMR (DMSO-dg) 8: 2.91 (s, 3H); 3.05 (br m, 4H); 3.26 (br m, 4H); 3.87 (dd, 1H); 4.15(t,

1H); 4.42 (dd, 1H); 4.48 (dd, 1H); 5.05 (m, 1H); 6.36 (d, 1H); 7.10 (¢, 1H); 7.21 (dd, 1H);
7.48 (dd, 1H); 8.66 (d, 1H).

Example 82: 3-(4-(4-Chloreacetyl-piperazin-1-vi
yloxymethyl)oxazolidin-2-one

Chloroacetyl chloride (114 mg, 1 mmol) was added to a stirred solution of 3-(4-(piperazin-1-

yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one dihydrochloride (435 mg,
1 mmol) and triethylamine (302 mg, 3 mmol) in dichloromethane (10 ml) at ambient
temperature. After 10 minutes the reaction was purified by direct chromatography ona 10 g
silica Mega Bond Elut® column, eluting with dichloromethane. Relevant fractions were
combined and evaporated to give the desired product (390 mg). MS (ESP): 439 (MH") for
C,oH,,CIFN,O;

NMR (DMSO-dg) &: 2.93 (br m, 2H); 2.99 (br m, 2H); 3.59 (br m, 4H); 3.87 (dd, 1H);
4.16 (t, 1H); 4.40 (s, 2H); 4.46 (m, 2H); 5.04 (m, 1H); 6.36 (d, 1H); 7.07 (t, 1H); 7.21 (dd,
1H); 7.51 (dd, 1H); 8.66 (d, 1H). '

30
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yloxymethyl)oxazolidin-2-one

The preparation of Example 82 was repeated up to the stage of forming the chioro-

acetylamide. The mixture was then cooled to 0° and treated with morpholine (0.262 mg, 3
mmol), then stirred 48 hours allowing the temperature to ﬁse to ambient. The reaction was
evaporated to dryness, and purified by'chrqmatography on a 10 g silica Mega Bond Elut®
column, eluting with a gradient from 0 to 10% MeOH in dichloromethane. Relevant fractions
were combined and evaporéted to give the desired product after trituration with diethyl ether
(420 mg). '

MS (ESP): 490 (MH") for C,3H,FN;O;

NMR (CDCI,) §: 2.52 (br m, 4H); 3.03 (m, 4H); 3.23 (s, 2H); 3.71 (m, 4H); 3.77 (m, 4H);
3.93 (dd, 1H); 4.14 (¢, 1H); 4.50 (dd, 1H); 4.57 (dd, 1H); 5.01 (m, LH); 6.00 (d, 1H); 6.92
(, 1H); 7.26 (dd, 1H); 7.47 (dd, 1H); 8.16 (d, 1H). |
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A suspension of (2S,4R)-1-acetyl-4-hydroxy-2-pyrrolidinecarboxylic acid (173 mg, 1 mmol)

in dichloromethane (10 ml) and DMF (2 ml) under nitrogen was treated successively with

dicyclohexylcarbodiimide (227 mg, 1.1 mmol) and l-hydroxybenzotriazole.(l4'9 mg, 1.1 -
mmol), then stirred at ambient temperature for 1 hour. A solution of 3-(4-(piperazin-1-yl)-3-
fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one dihydrochloride (435 mg, 1
mmol) and N, N-diisopropylethylamine (258 mg, 2 mmol) in dichloromethane (5 ml) was
added, and the mixture stirred for 18 hours. Solid was filtered off, the organic solution
evaporated to dryness, and the residue purified by chromatography ona 10 g silica Mega
Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 15% MeOH in
dichloromethane. Relevant fractions were combined and evaporated to give the desired
.product after trituration with diethy! ether (210 mg).

MS (ESP): 518 (MH") for C,;H,,FN;O,

NMR (CDCl,) &: 2.08 (s, 3H); 2.16 (m, 3H); 2.45 (m, 1H); 3.05 (m, 3H); 3.19 (m, 1H);
3.62 (overlapping m, 2H); 3..91 (dd overlapping m, 4H); 4.13 (t, 1H); 4.49 (dd, 1H); 4.56
(dd, 1H); 4.66 (m, 1H); 5.01 (overlapping m, 2H); 5.99 (d, 1H); 6.92 (t, 1H); 7.27 (dd,

1’
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1H); 7.48 (dd, 1H); 8.15 (d, 1H). |

A solution of 3-(4-(piperazin- 1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-
2-one dihydrochloride (435 mg, 1 mmol) and N, N-diisopropylethylamine (258 mg, 2 mmol)
in DMF (2 ml) was added to a stirred solution of (2S,4R)-1-methyl-4-hydroxy-2-

_pyrrolidinecarboxylic acid (145 mg, 1 mmel; see Angewandte Chemie, 1995, 9, 1095) and O-

(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (380 mg, 1 mmol)
in DMF (5 ml) under nitrogen at ambient temperature. N, N-Diisopropylethylamine (3 87 mg,
3 mmol) was added, and the mixture stirred at ambient temperature for 18 hours. After
evaporation to dryness, the residue was partitioned between water (5 ml) and dichloromethane
(10 ml). The separated organic layer was evaporated, and the residue purified by
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 10% MeOH in dichloromethane. Relevant fractions were combined and
evaporated to give the desired product (256 mg). MS (ESP): 490 (MH") for C,;H,,FN;O,
NMR (CDCly) &: .1.96 (m, 1H); 2.07 (m, 1H); 2.36 (m, 1H); 2.38 (s, 3H); 3.02 (m, 4H);
3.33 (dd, 1H); 3.71 (overlapping m, 5H); 3.89 (dd, 1H); 4.18 (t, IH);' 4.30 (m, 1H); 4.46
(m, 1H); 4.53 (dd, 1H); 4.59 (m, 1H); -5.03 (m, 1H); 6.28 (d, 1H); 7.08 (t, 1H); 7.20 (dd,
1H); 7.46 (dd, 1H); 8.57 (d, 1H).

methxl)oxazolidin-z-one

3-(4;((3R)-3-t-Butoxycarbonyiamino-l'-pyrrolidinyl)-3-ﬂuorophenyl)-S(R)-(isoxazo1-3-yloxy-
methyl)oxazolidin-2-one (108 mg, 0.23 mmol) was dissolved in dichloromethane (7 nﬂ) under
nitrogen and treated with TFA (3 ml) at ambient temperature. The mixture was stirred 48
hours, evaporated to dryness, and azeotroped with toluene (2 x 10 ml). The resulting gum was
taken up in ethanol (5 ml), and a solution of hydrogen chloride in ethanol (3.8M, 2 ml).
Excess diethyl ether was added to precipitate the title compound as its hydrochloride (80 mg).
MS (ESP): 363 (MH") for C,,H,,FN,O,

NMR (DMSO-dg) 8: 1.99 (m, 1H); 2.23 (m, 1H); 3.25 (m, 1H); 3.41 (m, 1H); 3.52 (m, |
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~2H); 3.84 (dd, 1H); 4.14 (t, 1H); 4.42 (m overlapping H,0, ~3H); 5.02 (m, 1H); 6.37 (d,

1H); 6.79 (t, 1H); 7.15 (dd, 1H); 7.44 (dd, 1H); 8.34 (br, 2H); 8.68 (d, 1H).

The intermediates for this compound were prepared as follows :

 3-Fluoro-4-((3R)-3-t-butoxycarbonylamine-1-pyrrolidinylnitrobenzene

3,4-Difluoronitrobenzene (16.03 g, 0.101 M) was dissolved in acetonitrile (300 mi), and
treated with N,N-diisoprobylethylamine (32.63 g, 0.253 M) and (3R)-3-+-butoxycarbonyl-
aminopyrrolidine (20.65 g, 0.1 11 M). The mixture was stirred and heated to reflux for 18
hours. Solvent was evaporated, and the residue treated with EtOAc (300 ml) and water (200
ml). The organic layer was washed with water (150 ml), citric acid solution (10% in water, 2

x 150 ml), and dried (magnesium sulfate). Evaporation gave the desired product as a yellow

solid (32.7 g), of sufﬁcxem quahty for use without purification. MS (ESP): 326 (MH™) for
C,sH3FN,0, . | -
NMR (CDCl3) &: 1.43 (s, 9H); 1.85 (m, 1H); 2.25 (m, 1H); 3.44 (dt, 1H); 3.65

(overlappmg m, 2H) 3 84 (dm, lH) 4.34 (br m, lH) 4. 69 (br, 1H); 6.53 (t lH) 7.87 (dd,
lH) 7.92 (dd, lH)

3-F iuoro-4-((3R)—3-t-butoxycarbonylamino-1-pyrrolidinyl)nitrobenzene (32.7 g,0.101 M)
was dissolved in EtOAc (500 ml) treated with palladium catalyst (10% on carbon, 7.5 g) and
hydrogenated at atmosphenc pressure until the theoretical uptake of gas. After ﬁltratxon
through celite and evaporation, the requn'ed product was obtained as a red gum of sufﬁclent
quality for use without punﬁcatxon (29.85 g).

MS (ESP): 296 (MH™) for C,SHZ-,ZFN,O2

NMR(CDC 3) &: 1.44 (s, 9H); 1.82 (m 1H); 2.27 (m, 1H); 3.11 (m, 2H); 3 37 (m, 2H)
3.43 (br, 2H); 4.27 (br m, 1H); 4.82 (br, 1H); 6.38 (dd, IH); 6.44 (dd, 1H); 6.57 (t, 1H).

5-Ethox carbon lamino-2-

5-Amino-2-((3R)—3-t-bu;oxycarbonylamino-1-pynolidihyl)ﬂuorobenzcne (27.33g,0.093 M)
was dissolved in dry pyridine (150 ml) and cooled under nitrogen with stirring to 0°. Ethyl

|
trl
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chlorofonnate (11.01,.0.102 M) was added dropwise, and the mixture stirred 30 minutes at the
same temperature. Ice-water (250 ml) was added, and stirring continued for 1 hour. . The
resulting precipitate was collected, washed thoroughly with water, and dried, to give the
_desired product of sufficient quality for use without purification (33.6 g). MS (ESP): 368
(MH™) for C\¢H,FN;O,

NMR (DMSO-dg) 8: 1.21 (t, 3H); 1.36 (s, 9H); 1.90 (m, 1H); 2.05 (m, 1H); 3.04 (m, 1H);
3.20 (m, 1H); 3.32 (m, 1H); 3.40 (m, 1H); 4.02 (br, 1H); 4.05 (q, 2H); 6.62 (t, 1H); 7.02
(d, 1H); 7.08 (d, 1H); 7.22 (d, 1H); 9.38 (br, 1H).
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oxazolidin-2-one

5-Ethoxycarbonylamino-2-((3R)-3-t-butoxycarbonylamino-1-pyrrolidinyl)fluorobenzene
(33.6 g, 0.092 M) was dissolved in dry tetrahydrofuran (300 mf) under nitrogen, cooled to
-70°, and treated dropwise over 30 minutes with a solution of lithium ¢-butoxide (1 M in
tetrahydrofuran, 100.7 ml), keeping the temperature below -65°. After stirring for 5 minutes,
(R)-glycidylbutyrate (14.52 g, 0.101 M) was added, and stirring continued at -65° for 1 hour,
before allowing the temperature to rise to ambient over 16 hours. The mixture was treated
with MeOH (50 ml), stirred at ambient temperature for 1 hour, and the precipitate collected
and washed well with tetrahydrofuran to give the desired product (21.8 g).

'MS (ESP): 396 (MH*) for C,sH,FN,O;

NMR (DMSO-dg) &: 1.36 (s, 9H); 1.80 (m, 1H); 2.07 (m, 1H); 3.09 (m, 1H); 3.26 (t, 1H);
3.35 (m, 1H); 3.49 (m, 2H); 3.62 (m, 1H); 3.73 (dd, 1H); 3.98 (t, 1H); 4.04 (m, 1H); 4.63
(m, 1H); 5.15 (t, 1H); 6.70 (t, 1H); 7.09 (dd overlapping br, 2H); 7.39 (dd, 1H).

-fluorophenyl)-5(R)-(isoxazol-3-yloxy-

methyl)oxazolidin-2-one
3-(3-Fluoro-4-((3R)-3-t-butoxycarbonylamino-1-pyrrolidinyl)phenyl)-5(R)-hydroxymethyl-

oxazolidin-2-one (5 g, 12.7 mmol), 3-hydroxyisoxazole (2.15 g, 25.3 mmol), and 1,1'-(azo-
dicarbonyl)dipiperidine (6.39 g, 25.3 mmol) were suspended by stirring in dry tetrahydrofuran
(100 ml) under nitrogen and cooled to 5° in an ice-bath. Tributylphosphine (5.12 g, 25.3

mmol) was added dropwise over 20 minutes, and the solution stirred 18 hours, allowing the
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temperature to rise to ambient. Reduced azo compound was filtered off, and the solution
evaporated to dryness and the residue triturated with ether. The residue was purified by -
chromatography on a 90 g Biotage silica column, eluting with a gradient from 50 to 75%

EtOAc in isohexane. Relevant fractions were combined and evaporated to give the product

(G.923g).
* MS.(ESP): 463 (MH") for C,;H,,FN,0,

NMR (DMSO-dg) 8: 1.38 (s, 9H); 1.81 (m, 1H); 2.08 (m, 1H); 3.10 (m, 1H); 3.25 (t, 1H);
3.36 (m, 1H); 3.48 (m, 1H); 3.84 (dd, 1H); 4.05 (m, 1H); 4.12 (t, 1H); 4.44 (m, 2H); 5.02
(m, 1H); 636 (d, 1H); 6.71 (t, 1H); 7.11 (dd overlapping br, 2H); 7.38 (dd, 1H); 8.66 (d,

Example 87: 3-(4-(1,4-Dioxa-8-azaspiro[4.S]decan-8-vI)-3-fluorophenyl)-5(R)-(isoxazol-

3-yloxymethyl)oxazolidin-2-one ‘
3-(4-(1,4-Dioxa-8-azaspiro[4,5]decan-8-yl)-3-fluorophenyl)-5(R)-hydroxymethyloxazolidin-

2-one (3.52 g, 10 mmol), 3-hydroxyisoxazole (893 mg, 10.05 mmol), and triphenylphosphine
(3.03 g, 12 mmol) were dissolved by stirring in dry tetrahydrofuran (75 ml) under nitrogen.

. The mixture was cooled in an ice-bath, and diisopropylazodicarboxylate (2.33 g, 12 mmol)

20

25

added dropwise over 10 minutes. The solution was stirred 18 hours, allowing the temperature

to rise to ambient. The mixture was diluted with EtOAc (750 ml), the organic layer washed

with water (3 x 500 ml), dried (magnesium sulfate) and evaporated. The residue was purified
by MPLC on silica, eluting with a gradient between 0.25% and 1% MeOH in
dichloromethane. Relevant fractions were combined and evaporated to give product (3.58 g).
MS (ESP): 420 (MH") for C,(H,,FN;0, o _
NMR (DMSO-dg) 8: 1.73 (t, 4H); 3.03 (t, 4H); 3.86 (dd, 1H); 3.90 (s, 4H); 4.14 (t, 1H);
4.42 (dd, 1H); 4.47 (dd, 1H); 5.03 (m, 1H); 6.35 (d, 1H); 7.08 (t, 1H); 7.17 (dd, 1H); 7.47
(dd, 1H); 8.65 (d, 1H). | -

The intermediates for this compound were prepared as follows :

3,4-Difluoronitrobenzene (15.53 g, 0.098 M) was dissolved in acetonitrile (150 ml), and
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treated with N,N-diisopropylethylamine (31.5 g, 0.244 M) and 1,4-dioxa-8-aza-
spiro[4,5]decane (15.36 g, 0.107 M). The mixture was stirred and heated to reflux for 18
houfs. After cooling, product precipitated as a yellow solid, and was filtered off (16.1 g);
further product could be obtained by concentrating the residues (8.43 g). .

MS (ESP): 283 (MH™) for C,,H,;FN,0,
NMR (CDCl3) 8: 1.86 (t, 4H); 3.41 (t, 4H); 4.00 (s, 4H); 6.91 (t, 1H); 7.89 (dd, 1H); 7.96
(dd, 1H). '

5- Amino-2-(1.4-dioxa-8-azaspiro[4,5)decan-8-yl)fluorobenzene

Starting from 4-(1,4-dioxa-8-azaspiro{4,5]decan-8-yl)-3-fluoronitrobenzene (24.48 g, 0.087
M), the title compound was prepared by essentially the same technique as the corresponding
intermediate of Example 86 (19.3 g).

MS (ESP): 253 (MH) for C,;H,,FN,0,

NMR (DMSO-dg) &: 1.69 (t, 4H); 2.84 (t, 4H); 3.86 (s, 4H); 4.91 (s, 2H); 6.28 (m, 2H);
6.75 (¢, 1H). o - |

5-Ethoxycarbonylamino-2-(1.4-dioxa-8-azaspiro [4,51deéan-8—vl)ﬂuorob¢nzene

Starting from 5-amino-2-(1,4-dioxa-8-azaspiro[4,5]decan-8-yl)fluorobenzene (19.26 'g, 0.076
M), the title comipound was prepared by essentially the same technique as the corresponding
intermediate of Example 86 (20.5 g).

MS (ESP): 325 (MH™) for C,(H,,FN,0,

NMR (DMSO-dg) &: 1.21 (t, 3H); 1.71 (t, 4H); 2.96 (1, 4H); 3.88 (s, 4H); 4.09 (q, 2H);
6.95 (t, 1H); 7.09 (dd, 1H); 7.27 (dd, 1H); 9.54 (s, 1H). o

Starting from 5-ethoxycarbonylamino-2-(1,4-dioxa-8-azaspirof4,5]decan-8-yl)fluorobenzene

(22.9 g, 0.071 M)), the title compound was prepared by essentially the same technique as the

corresponding intermediate of Example 86 (17.8 g).
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MS (ESP): 353 (MH™) for C,;H,,FN,O,

NMR (DMSO-dg) &: 1.83 (t, 4H); 3.09 (t, 4H); 3.69 (dd, 1H); 3.82 (dd, 1H); 3.88 (dd,
1H); 3.96 (s, 4H); 4.07 (t, 1H); 4.72 (m. 1H); 4.92 (s, 1H); 7.05 (¢, 1H); 7.15 (dd, 1H);
7.46 (dd, 1H). -

-~ Example 88: '3-(4-(4-Oxobineridin-l-vl)-3-ﬂﬁq0ronhe'nvl1-5(RHisoxazol-3-\lrlo_11-

10

methyl)oxazolidin-2-one
3-(4-(1,4-Dioxa-8-azaspiro[4,5]decan-8-y1)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxy-
methyl)oxazolidin-2-one (3.58 g, 8.52 mmol) was dissolved in a mixture of glacisl acetic acid

(50 ml) and water (50 ml), and heated at 50° for 12 hours. Solvent was evaporated, the

- residue azeotroped with toluene (50 mi), then partitioned between EtOAc (150 ml) and water

15

20

25

30

(100 ml). The organic layer was washed with saturated aqueous sodium bicarbonate solution
(2 x 100 ml), water (100 ml), dried (magnesium sulfate) and evaporated. The residue was
purified by chromatography oﬁ a 90 g silica Biotage column, eluting with a gradient from 5:1
EtOAc to isohexane to EtOAc. Relevant fractions were combined to give the desired product
(2.84 g). '

MS (ESP): 376 (MH") for CysHysFN,O5 | o

NMR (CDCl3) &: 2.61 (t, 4H); 3.37(t,4H); 3,93 (dd, 1H); 4.14 (t, 1H); 4.50(dd, 1H);
4.57 (dd, 1H); 5.02 (m; 1H); 6.00 (d. 1H); 6.98 (t, IH); 7.14 (dd, 1H); 7.49 (dd, 1H), 8.15
(d, 1H). ' | |

methyloxazolidin-2-one _
3—(4-(4—Oxopiperidin-1-yl)-3-ﬂuorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-Z—one

(173 mg, 0.46 mmol) was dissolved in ethanol (5 mi), treated with sodium borohydride (18
mg, 0.48 mmol) and refluxed 1 hour. Solvent was évaporated, the residue treated with water
(5 ml), neutralised with 1 N hydrochloric acid, extracted with dichloromethane (3 x 10 ml),
.and dried (magnesium sulfate). Evaporation gave the desired pro.duct (76 mg). MS (ESP):
378 (MH) for C,gH,.FN;O, | | :
NMR (CDCl3) 8: 1.60 (br, ~1H); 1.76 (m, 2H); 2.05 (m, 2H); 2.85 (m, 2H); 3.32 (m, 2H);
3.85 (m, 1H); 3.91 (dd, 1H); 4.12 (t. 1H); 4.48 (dd, 1H); 4.55 (dd, 1H); 4.98 (m, 1H); 6.00
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(d, 1H); 6.98 (br, 1H); 7.11 (dd, 1H); 7.42 (dd, 1H); 8.12 (d, 1H).. .

methyl)oxazolidin-2-one
3-(4-(4-Oxopiperidin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one

(375 mg, 1 mmol) was dissolved in MeOH (10 ml), treated with ammonium acetate (771 mg,
10 mmol) and sodium cyanoborohydride (440 mg, 7 mmol) and refluxed 4 hours. The
mixture was neutralised with 1 N hydrochleric acid, water (15 ml) added, and extracted with
dichloromethane (3 x 15 ml), and dried (magnesium sulfate). Evaporation gave the desired
product (334 mg). “

MS (ESP): 377 (MH") for C,;H,,FN,O,

NMR (CDCl3) &: 1.53 (br, 4H); 1.94 (m, 2H); 2.77 (overlapping m, 3H); 3.38 (m, 2H);
3.92 (dd, 1H); 4.13 (¢, 1H); 4.47 (dd, 1H); 4.55 (dd, 1H); 4.99 (m, 1H); 6.00 (d, 1H); 6.94
(t, 1H); 7.12(dd, 1H); 7.40 (dd, 1H); 8.15(d, 1H).
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yloxymethyl)oxazolidin-2-one
3-(4-(4-Oxopiperidin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one
(125 mg, 0.33 mmol) was dissolved in MeOH (5 ml) and dichloromethane (5 ml), and stirred

at ambient temperature under nitrogen. The mixture was treated with hydroxylamine
hydrochloride (27 mg, 0.39 mmol) and sodium acetate (65 mg, 0.79 mmol) and stirring
continued for 4 hours. The mixture was filtered, evaporated, and the residue partitioned
between water (10 ml), and dichloromethane (10 ml). The organic layer was washed with
saturated sodium bicarbonate (10 ml), water (10 ml), dried (magnesium sulfate) and
evaporated to dryness. The residue was purified by chromatography on a 5 g silica Mega
Bond Elut® column, eluting with 1% MeOH in dichloromethane. Relevant fractions were
combined to give the desired product (74 mg). MS (ESP): 391 (MH") for C,;H,;FN,O;
NMR (DMSO-dg) &: 2.36 (t, 2H); 2.62 (t, 2H); 3.02 (t, 2H); 3.08 (t, 2H); 3.87 (dd, 1H);
4.16 (t, 1H); 4.42 (dd, 1H); 4.49 (dd, 1H); 5.04 (m, 1H); 6.37 (d, 1H); 7.08 (t, 1H); 7.21
(dd, 1H); 7.50 (dd, 1H); 8.67 (d, 1H); 10.38 (s, 1H).
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(isoxazol-3-vlexymethyl)oxazolidin-2-one
- 3-(4-(4-Oxopiperidin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one
(125 mg, 0.33 mmol) was dissolved in MeOH (5 mi) and dichloromethane (5 ml), methyl

carbazate (34 mg, 0.37 mmol) added, and the mixture stirred at ambient temperature under

nitrogen for 18 hours. The mixture was evaporated, and the residue purified by

chromatography ona 5 g siliéa.Mega. Bond Elut® column, eluting with a gradient increasing

_in polarity from 0 to 1% MeOH in dichloromethane. Relevant fractions were combined to

give the desired product (98 mg).
MS (ESP): 448 (MH") for C,iH,,FN,O,
NMR (CDCl3) &: 2.53 (t, 2H); 2.67 (t, 2H); 3.18 (t, 2H); 3.22(t, 2H); 3.83 (s, 3H); 3.92

- (dd, 1H); 4.14 (t, 1H); 4.49 (dd, 1H); 4.57 (dd, 1H); 5.01 (m, 1H); 6.01 (d, 1H); 6.96 (t;
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1H); 7.13 (dd, 1H); 7.47 (dd, 1H); 7.79 (s, 1H); 8.16 (d, 1H).

Example 93: 3-(4-(4-(2-Hvdroxvethyaminoiminopiperidin-1-yl

{isoxazol-3-yloxymethyl)oxazolidin-2-one
3-(4-(4-Oxopiperidin-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one
(125 mg, 0.33 mmol) was dissolved in MeOH (5 ml) and dichloromethane (5 ml), 2-

hydroxyethylhydrazine (29 mg, 0.37 mmol) added, and the mixture stirred at ambient
temperature under nitrogen for 18 hours. The mixture was evaporated, and the residue purified
by chromatography on a 5 g silica Mega Bond Elut® column, eluting with a gradient
increasing in polarity from 0 to 1.5% MeOH in dichloromethane. Relevant fractions were
combined to give the desired product (98 mg). MS (ESP): 434 (MH") for C,,H, ,FN,O,

NMR (DMSO-dg) &: 2.34 (t, 2H); 2.43 (t, 2H); 3.04 (m, 4H); 3.47 (q, 2H); 3.76 (q, 1H);
3.87 (dd, 1H); 4.16 (t, 1H); 443 (overlapping m, 4H); 5.04 (m, 1H); 5.73 (br, 1H); 637
(d, 1H); 7.07 (t, 1H); 7.18 (dd, 1H); 7.50 (dd, 1H); 8.67 (d, 1H).
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3-(4-(4-Aminopiperidin-1-yl)-3- ﬂuorophenyl)—S(R)—(lsoxazol 3-yloxymethyl)oxazolidin-2-
one (249 mg, 0.66 mmol) in dichloromethane (20 ml) was cooled in an ice-bath, treated with
triethylamine (140 mg, 1.4 mmol) and methanesulfonyl choride (160 mg, 1.4 mmol), and
stirred 18 hours, allowing the temperature to rise to ambient. The solution Was washed with
water (3 x 5 ml), and the residue after evaporation purified by chromatography on a 10 g silica
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% MeOH
in dichldromethane. Relevant fractions were combined to give the desired product (38 mg).
MS (ESP): 455 (MH") for C,,H,,FN,0,S '

NMR (CDCI3) &: 1.74 (m, 2H); 2.12 (m, 2H); 2.78 (t, 2H); 3.01 (s, 3H); 3.34 (d, 2H);
3.47 (m, 1H); 3.91 (dd, 1H); 4.12 (t, 1H); 4.34 (d, 1H); 4.48 (dd, 1H); 4.56 (dd, 1H); 4.99
(m, 1H); 5.99(d, IH); 6.92 (1, 1H); 7.11 (dd, 1H); 7.43 (dd, 1H); 8.14 (d, 1H).
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| (isoxazol-3-yloxymethvl)oxazolidin-2-one _
Using essentially the technique of Example 94, starting with 3-(4-(4-aminopiperidin-1-yl)-3-

fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one (249 mg, 0.66 mmol) and
methyl chloroformate (70 mg, 0.74 mmol) in place of methanesulfonyl choride, gave the .
desired product (125 mg) after chromatography.

MS (ESP): 435 (MH") for C,oH,;FN,Oq _ . _

NMR (CDCI3) &: 1.65 (m, 2H); 2.06 (m, 2H); 2.78 (td, 2H); 3.34 (dm, 2H); 3.67 (s
overlapping br, 4H); 3.92 (dd, 1H);- 4.11 (t, 1H); 4.48 (dd, 1H); 4.55 (dd, 1H); 4.63 (m, 1H);
4.99 (m, 1H); 5.99 (d, 1H); 6.93 (t, 1H); 7.11 (dd, 1H); 7.43 (dd, 1H); 8.15 (d, 1H).

(isoxazol-3-yloxvmethyl)oxazolidin-2-one
Using essentially the technique of Example 94, staﬁing with 3-(4-((3R)-3-amino-1-

pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one hydrochloride
(249 mg, 0.62 mmol), the title compound (189 mg) was obtained without need of
chromatography. MS (ESP): 441 (MH") for C,;H,,FN,O.S
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NMR (DMSO-dg) &: 1.94 (m, 1H); 2.25 (m, 1H); 3.02 (s, 3H); 3.27 (m, 1H); 3.38 (t, 1H);
3.45 (t, 1H); 3.61 (m, 1H); 3.92(dd, 1H); 4.05 (m, 1H); 4.19 (t, 1H); 4.48 (dd, 1H); 4.54
(dd, 1H); 5.08 (m, 1H); 6.37(d, 1H); 6.83 (t, 1H); 7. 19 (dd, lH) 7.45,7.48 (dd
overlapping br, 2H); - 8.76 (d, 1H).

(isoxazol-3-vloxymethyl)oxazolidin-2-one
Using essentially the technique of Example' 94, starting with 3-(4-((3R)-3-amino-1-

pyrrohdmyl)—3-ﬂuorophenyl) -5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one hydrochlonde
(232 mg, 0.58 mmol), and methyl chloroformate (66 mg, 0.7 mmol) in place of

“methanesulfonyl choride, gave the desired product (182 mg) without need of chromatography.

NMR (DMSO-dg) 8: 1.89 (m, 1H); 2.18 (m, 1H); 3.21 (m, 1H); 3.36 (m, 1H); 3.43 (m,
1H); 3.56 (m, 1H); 3.59 (s, 3H); 3.92 (dd, 1H); 4.19 (t overlapping m, 2H); 4.48 (dd, lH);
4.55 (dd, 1H); 5.08 (m, 1H); 6.46 (d, 1H); 6.80 (t, 1H); 7.17 (dd, 1H); 7.48 (dd, 1H); 7.53
(d, 1H); 8.77 (d, 1H).

Example 98: 3-(3-Fluoro-4-(imidazol-1-y)phenyl)-5(R)-(isoxazol-3-yloxvmethyl)-
oxazolidin-2-one | o
3-(3-Fluoro-4-(imidazol-l-yl)phenyl)-5(R)-hydroxymethyloxazo’lidin-2-one (WO 96/23788;
280 mg, 1 mmol), 3-hydroxyisoxazole (94 mg, 1.1 mmol), and triphenylphosphine (330 mg,
1.25 mmol) were suspended by stirring in dry tetrahydrofuran (10 ml) under nitrogen at
ambient temperature. Diisopropylazodicarboxylate (308 mg, 1.5 mmol) was added dropwise
over 10 minutes. The suspension dissolved, and stirring was continued at the same
temperature for 2 hours. The mixture was evaporated to dryness, and the residue purified by
chromatography on a 20 g silica Mega Bond Elut® columns, eluting with a gradient
increasing in polarity from 50 to 100% EtOAc in isohexane. Relevant fractions were
combined and evaporated to give the desired product (206 mg). MS (ESP): 345 (MH") for
CH,;FN,0, |
NMR (DMSO-dg) &: 3.97 (dd, 1H); 4,24 (dd, 1H); 4.48 (m,2H); 5.11 (m, 1H); 6.37 (d,
1H); 7.11 (d, 1H); 7.47 (dd, 1H); 7.52 (d, 1H); 7.66 (t, 1H); 7.74 (dd, 1H); 7.99 (s, 1H);
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8.66 (d, 1H).
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In a multiple parallel synthesis, using the conditions of the intermediate in Example 65, the

5 same ratios of reagents, the appropriate hydroxymethyl starting material, and purifying as

10 2.

15

before on 10 g Mega Bond Elut® columns the following compounds were prepared.

Example | Starting Material Moles | Product Weight of | Foot
Used Product notes
99 3\ 0.3 : |8 20 mg 1,6
=N o : N‘"\" e Mo s
L/N_qukf" mmol | ~ ‘.Q— S
100 1 0.7 | . 5N 70 mg 2,6
FN\N—</ >—-N ? E > s > S
QN/ \/k/ou mm01 N p \/k/ _@
T[T X 05 I 50mg | 3.7
= = (] N
‘%/N—@_N\/kﬁ“ mmol @u—@—u\/k/o _U .
102 N 0.6 N 110mg | 438
—d » " (+] o E.. N © ° ~o
NCJ;) ‘:Q‘ W mm Ol [ 'C \/k’ _<¢
103 ")\ 0.2 — . 70 mg 5,9
e.—u/_\n—<' >—u 7 o N/ $:> * o—¢ 3 . .
Val® -\ mmol | ¢ S
Footnotes :

1. MS(ESP): 346 (MH") for C,;H,,FN,O,

NMR (DMSO0-dg) &: 3.97.(dd, 1H); 4.26 (dd, 1H); 4.48 (m, 2H); 5:11 (m, 1H);
6.37 (d, 1H); 7.53 (dd, 1H); 7.74 (dd, 1H); 7.83 (t, 1H); 8. l3(s 2H) 8.69 (d, 1H).

3. MS(ESP): 326 (MH") for C,;H,,N,0,
NMR (DMSO-dg) &: 3.93 (dd, 1H); 4.22 (t, 1H); 4.47 (m, 2H); 5.06 (m, lH) 6.22

(m, 2H); 6.37 (d, 1H); 7.31 (m, 2H); 7.60 (dd, 4H); 8.68 (d, 1H).
4. MS (ESP): 369 (MH") for C,;H,,FN,0,
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- NMR (DMSO-dg) 6:. 3'.96 (dd, 1H); 4.23(t, 1H); 4.47 (m, 2H); 5.10 (m, 1H); 6.37 .

(d, 1H); 6.70 (m, 1H); 7.28 (m, 1H); 7.47 (dd lH), 7.64 (t, lH) 7.74 (dd lH)
7.99 (m, 1H); 8.67 (d, 1H). |
5. MS (ESP): 405 (MH") for C,H, FN,O, |
- NMR (DMSO-dg) &: 1.04 (t, 3H); 3.35 (t +m, 6H); 3.59 (s, 2H); 3.87 (dd, 1H);
4.16 (t, 1H); 4.45 (m, 2H); 5.03 (m, 1H); 6.36 (d, 1H); 7.05 (¢, IH); 7.21 (dd, lH),
© 7.53 (dd, 1H); 8.68 (d, 1H).
6. = Starting material described in WO 96/23788.

7. The intermediate for this compound was prepared as follows :

1. -(4-Ethoxvcarbonylaminophenvl)pyrrole

Ethyl chloroformate (0.38 ml) was added dropWise to a stirred solution of 1-(4-amino-
phenyl)pyrrole (0.56 g, 3.54 mﬁlol, Corelli et al., Farmaco. Ed. Sci., 1983, 38, 21i9) in
pjrridine (5 ml) at 5-10°C for 15 minutes. The cooling bath was removed and stirring
continued for 1.5 hours. The mixture was evaporated and the residue was purified by flash
column chromatography on silica gel, eluting with a gradient of 1-4% MeOH in
dichloromethane to give the title product (0.43 g) as a solid.

MS (ESP): (MH") 231 for C,3H,,N,0,

NMR (CDCl,) 8: 1.33 (t, 3H); 4.25 (q, 2H); 6.32 (t, 2H); 6.60 (s, 1H); 7.02 (¢, 2H);
7.32-7.42 (m, 4H). |

(55)-3-(4-(1-Pyrrolyl)pheny!)-5(R)-hydroxymethyloxazolidin-2-one

To a solution of 1-(4-ethoxycarbonylaminophenyl)pyrrole (0.45 g, 2.14 mmol) in dry
tetrahydrofuran (30 ml) at -60°C under nitrogen, was added dropwise a solution of #-buty]
lithium in (1.6 M in isohexane, 1.3 ml). The mixture was stirred for 20 minutes before (R)-
glycidylbutyrate (0.3 g, 2.1 mmol) in tetrahydrofuran (2 ml) was added dropwise. The
mixture was allowed to warm to room temperature, stirred for 16 hours and partitioned
between EtOAc and saturated ammonium chloride solution. The organic layer was washed
with brine, dried (magnesium sulfate) and evaporated. The residue was recrystallised from
ethanol to give the title product (0.21 g), mp 179-181°C.  MS (ESP): 259 (MH") for
C,H,\N,0,

n
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NMR (DMSO-d) &: 3.5-3.75 (m, 2H); 3.87 (m, 1H); 4.12 (1, 1H); 4.70 (m,1H); 5.18 (¢,
1H); 6.24 (1, 2H); 7.31 (t, 2H); 7.5-7.7 (m, 4H).
C,,H,.N,0, requires C: 65.1, H: 5.46, N: 10.8%; found: C: 64.5, H: 5.5, N: 10.6%.

8. The intermediate for this. compound was prepared as follows :

3-Fluoro-4-(3-cyano-1-pyrrolyl)nitrobenzene
3-Cyanopyrrole (3.6 g, 39.1 mmol, CE Loader et al, Can. J. Chem., 1981, 59, 2673) and 3,4-
diﬂuordnitrobenzene (6.5g, 40.9 mmol) were dissolved in DMF (50 ml) and cooled in an ice-
bath. The mixture was stirred and sodium hydride (60% in oil, 1.6 g, 40 mmol) added over 20
minutes. After allowing the mixture to come to ambient temperature, it was heated to 65° for
I hour. Solvent was evaporated, the residue triturated with water, and filtered. The crude
solide Was purified by flash chromatography on silica, eluting with dichloromethane.
Relevaht fractions were combined to give the title product (3.75 g), rrip 117-119°.

MS (ESP): 230 (MH') for C,,H;FN;0, _ -
NMR (CDCI3) &: 6.68 (s, 1H); 7.09 (m, 1H); 7.61 (overlappmg m, 2H); 8.20 (overlapping
m, 2H).

3-Amino-2-(3-cvano-1-pyrrolylfluorobenzene
3-Fluoro-4-(3-cyano-1-pyrrolyl)nitrobenzene (5.3 g, 22.9 mmol) was dissolved in hot MeOH -

(250 ml) and palladium catalyst (10% on charcoal, 700 mg) added under a nitrogen
atmosphere. The mixture was cooled and hydrogenated at atmospheric pressure for 3.5 hours.
After filtration through celite, the solution was evaporated to dryness to give title product in
sufﬁcent purity for the next stage (4.6 g).

MS (ESP): 202 (MH") for C,,H,FN,
NMR (CDCl3) &: 3.93 (br s, 2H); 6.50 (m, 3H); 6.82 (s, 1H); 7.10 (¢, 1H); 7.31 (s, 1H).

5-Ethoxvcarbonvlamino-2—( 3-cyano-1-pyrrolyfluorobenzene

5-Amino-2-(3-cyano-1-pyrrolyl)fluorobenzene (4.6 g, 22.9 mmol) was stirred in dry pyridine
(50 ml) 0°. Ethyl chloroformate (2.66 g, 24.5 mmol) was added, and stirring continued for 20

minutes at the same temperature before allowing the temperature to rise to ambient over 2
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hours. Solvent was evaporated, the residue treated with iced water (50 ml), filtered off, and

dried. Crystallisation of the crude product from ethanol (200 ml) gave the title product (4.9 g)

mp 188-190°.

MS (ESP): 274 (MH") for C,,H,,FN,0,
NMR (DMSO-dg) 8: 1.26 (t, 3H); 4.16 (g, 2H); 6.69 (m, 1H); 7.23 (m, 1H); 7.33 (dd,
1H); 7.53 (t, 1H); 7.59 (dd, 1H); 7.92 (m, 1H); 10.04 (brs, 1H).

5-Ethoxycarbonylamino-2-(3-cyano-1-pyrrolyl)fluorobenzene (4.8 g, 17.6 mmbl) was

dissolved in dry tetrahydrofuran (200 ml) under nitrogen, cooled to -70°, and treated with a

- solution of n-butyllithium (1.6 M in isohexane, 11.0 ml). After stirring for 45 minutes at -70°,

(R)-glycidylbutyrate (2.8 g, 19.4 mmol) dissolved in tetrahydrofuran (5 ml) was added at -70°.
Stirring was continued for 18 hours allowing the temperature to rise to ambient. Saturated
ammonium chloride solution (50 mi) was added and the mixture extracted with EtOAc (250

ml, then 2 x 100 ml). The combined extracts were washed with brine (60 ml); dried

_ (magnesiﬁm sulfate) and evaporated, and the residue purified by crystallisation from ethanol

to give the desired product (3.9 g), mp 157-159°. MS (ESP): 302 (MH") for C,,H,,FN;0,
NMR (DMSO-dg) 3: 3.58 (dd, 1H); 3.71 (dd, 1H); 3.88 (dd, 1H); 4.14 (t, 1H); 4.75 (m,
1H); 5.21 (t, 1H); 6.72 (m, 1H); 7.28 (m, 1H); 7.49 (dd, 1H): 7.65 (t, 1H); 7.76 (dd, 1H),
7.79 (m, 1H). . | | o

9. Starting material described in WO 97/27188.

-3-fluorophenyl
vloxymethyloxazolidin-2-one |
3-(4-(4-t-Butyldimethylsilyldxymethylimidazol-l-yl)-ﬁ;ﬂIiorophenyl)-5(R)-(-isoxazol-3- |
yloxymethyl)oxazolidin-2-one (0.59 g, 1.2 mmol) in anhydrous tetrahydrofuran (15 ml) was
cooled to 0°. A solution of tetra-n-butylammonium fluoride (I M, 5 ml, 5 mmol) was added

and the mixture stirred 3 hours as the temperature rose to ambient. The mixture was

evaporated to dryness, redissolved in dichloromethane (50 ml), washed with water (3 x 25

ml), and dried over magnesium sulfate. After filtration and evaporation the residue was

e
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puriﬁed by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a - .
gradient increasing in polarity from 0 to 10% MeOH in dichloromethane. Relevant fractions
were combined and evaporated to give the desired product (245 mg). MS (ESP): 375 (MH")
for C,;H,;FN,O,

NMR (DMSO-dg) &: 3.96 (dd, 1H); 4.26 (t, 1H); 4.40 (d, 2H); 4.48 (m, 2H); 4.99 (t, 1H);
5.11 (m, 1H); 6.39 (d, 1H); 7.35 (s, 1H); 7.47 (dd, 1H); 7.66 (t, 1H); 7.75 (dd, 1H); 7.93
(s, 1H); 8.70 (d, 1H).

The intermediate for this compound was prepared as follows.

3-(4-(4-t-Butyldimethylsilyloxymethylimidazol- 1-yl)-3-fluorophenyl)-5(R)-hydroxy-
methyloxazolidin-2-one (WO 99/10343, 1.57 g, 3.72 mmol), 3-hydroxyisoxazole (350 mg,
4.1 mmol), and tributylphosphine (934 mg, 4.6 mmol) were dissolved by stirring in dry tetra-
hydrofuran (100 ml) under nitrogen.  The mixture was cooled in an ice-bath, and 1,1'(azo-
dicarbonyl)dipiperidine (1.16 g, 4.6 mmol) added dropwise over 10 minutes. The solution
was stirred 18 hours, allowing the temperature to rise to ambient. Reduced azo compound
was filtered off, and the solution evaporated to dryness and the residue triturated with ether.
The ethef layer was evaporated, dissolved in dichloromethane and purified by
chromatography on a 40 g silica Mega Bond Elut® column, eluting with a dichloromethane,
then 1% MeOH in dichloromethane. Relevant fractions were combined and evaporated to give
(58)-3-(4-(4-1-butyldimethylsilyloxymethylimidazol-1-yl)-3-fluorophenyl)-5(R)-(isoxazol-3-
yloxymethyl)oxazolidin-2-one as an oil (0.59 g).

MS (ESP): 489 (MH") for C,;H,,FN,O,Si _

NMR (CDCl,) &: 0.00 (s, 6H); 0.79 (s, 9H); 3.90 (dd, 1H); 4.07 (t, 1H); 4.38 (dd, 1H);
4.48 (dd, 1H); 4.63 (s, 2H); 4.92 (m, 1H); 5.88 (d, 1H); 6.98 (s, 1H); 7.21 (dd, 1H); 7.27
(t, 1H); 7.57 (dd, 1H); 7.61 (s, 1H); 8.03 (d, 1H).

oxymethyl)oxazolidin-2-one .

Using essentially the same procedure as for the intermediate of Example 65, but starting with

3-(3-fluoro-4-(2-methyl-imidazol-1-yl)phenyl)-5(R)-hydroxymethyloxazolidin-2-one (202
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mg, 0.69 mmol), and purifying by chromatography ona 10 g silica Mega Bond Elut® -
column, eluting with a gradient increasing in polarity from 0 to 2.5% MeOH in
dichloromethane, the title compound was prepared (137 mg).

MS (ESP): 359 (MH") for C,,H,;FN,O,

NMR(DMSO-d_6) 3: 2.16 (s, 3H); 4.00 (dd, 1H); 4.27 (t, 1H); 4.49 (m, 2H); 5.12 (m,
1H); 6.40 (d, 1H); 6.94 (d, 1H); 7.23 (d, 1H); 7.50 (dd, 1H); 7.57 (t, 1H); 7.77 (dd, 1H);
8.71 (d, 1H). |

The intermediates for this compound were prepared as follows : -

3-Fluoro-4-(2-methyl-imidazol-1-yDnitrobenzene

2-Methylimidazole (9.02 g, 0.11 M) and N,N-diisopropylethylamine (32.2 g, 0.25 M) were
dissolved in acetonitrile (160 ml), and 3,4-difluoronitrobenzene (15.9g, 0.1 M) added. The
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent Was evaporated,
the residue dissolved in EtOAc (300 ml), washed with water (150 ml), brine’'(150 ml), and
dried (magnesium sulfate). The residue was recrystallised from a mixture of EtOAc (25 ml)
and cyclohexane (150 ml) with the addition of charcoal to give the title compound (11.5 g),
mp 106-107°..

MS (ESP): 222 (MH").for C,,H,FN,0,

NMR (DMSO-dg) 3: 2.25 (s, 3H); 7.00 (d, 1H); 7.35 (t, 1H); 7.87 (t, 1H); 8.23 (dd, 1H);

843 (dd, 1H). - - o |

5-Amino-2-(2-methyl-imidazol-1-yl}fluorobenzene

3-Fluoro-4-(2-methyl-imidazol- 1-yl)nitrobenzene (40 g, 0.181 M) was dissolved in a mixfure
of MeOH (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and tréated with
ammonium formate (57 g, 0.905 M) followed by palladium on charcoal (10%, 2 g). The
mixture was stirred at ambient temperature for 18 hours, filtered through celite, celite washed
with MeOH (100 ml), and filtrate evaporated to dryness. The residue was partitioned betWeén
EtOAc (800 mi) and 10% aqueous sodium bicarbonate (250 mi). The organic layer was
separated, washed with brine (250 ml), dried (magnesium sulfate) and evaporéted to give title

compound (34.6 g). -
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MS (ESP): 192 (MH") for C,H;(FN;.
NMR (DMSOQO-dg) &: 2.08 (s, 3H); 5.68 (s, 2H); 6.45 (overlapping m, 2H); 6.84 (d, 1H);
7.03 (overlapping m, 2H). -

5-Benzyloxycarbonylamino-2-(2-methyl-imidazol-1-yl)fluorobenzene
5-Amino-2-(2-methyl-imidazol-1-yl)fluorobenzene (34.25 g, 0.179 M) was dissolved in dry
dichloromethane (600 ml) under nitrogen, and cooled to -5°. Pyridine (17.7-g, 0.224 M) was
added, followed by benzyl chloroformate (33.7 g, 0.197 M) over 20 minutes. The mixture
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium
bicarbonate (5%, 250 ml) was added, the organic lz{yer separated, the aqueous layer re-

extracted with dichloromethane (2 x 300 ml), and combined extracts dried (magnesium

sulfate). After filtration and evaporation, the residue was recrystallised from toluene (400 ml)

to give title product (54.5 g).

MS (ESP): 326 (MH") for C,jH,,FN,0,

NMR (DMSO-dg) &: 2.13 (s, 3H); 5.18 (s, 2H); 6.89 (s, 1H); 7.17 (s, 1H); 7.41
(overlapping m, 7H); 7.73 (dd, 1H); 10.21 (br, 1H).

(58)-3-(3-Fluoro-4-(2-methyl-imidazol- 1-yl)phenyl)-5(R)-hvdroxymethyloxazolidin-2-one
5-Benzyloxycarbonylamino-2-(2-methyl-imidazol-1-yl)fluorobenzene (54 g, 0.166 M) was
dissolved in a mixture of dry tetrahydrofuran (600 ml) and 1,3-dimethyl-2,4,5,6-tetrahydro-

2(1H)-pyrimidinone (100 ml) under nitrogen, cooled to -70°, and treated with a solution of
n-butyllithium (1.6 M in isohexane, 114 ml), over 30 minutes. After stirring for 30 minutes at
-70°, a solution of (R)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was
added over 15 minutes. Stirring was continued for 16 hours allowing the temperature to rise
to ambient. The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and
EtOAc (800 ml), the organic layer separated, and the aqueous extracted with further EtOAc (3
x 750 ml). The combined extracts were dried (magnesium sulfate) and evaporated, and the
resulting oil triturated with diethyl ether. The resulting solid was recrystallisd from
isopropanol to give the title compound (21.5 g). MS (ESPY: 292 (MH") for C,,H,,FN,0, -
NMR (DMSO-dg) &: 2.16 (s, 3H); 3.56 (dt, 1H); 3.69 (dt, 1H); 3.88 (dd, 1H); 4.15 (t, 1H);
4.74 (m, 1H); 5.24 (¢, IH); 6.92 (s, IH); 7.20 (s, 1H); 7.48 (dd, 1H); 7.53 (¢, 1H); 7.74
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oxymethyl)oxazolidin-2-one

Using essentially the same procedure as for the intermediate of Example 65, but starting with

- 3+(3-fluoro-4-(4-methyl-imidazol-1-yl)phenyl)-5(R)-hydroxymethyloxazolidin-2-one (see
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Example 141; 81 mg, 0.29 mmol), and purifying by chromatography on a 5 g silica Mega
Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 2.5% MeOH in
dichloromethane, gave the title compound (80 mg). MS (ESP): 359 (MH") for C,,H,;FN,O,
NMR (CDCL,) &: 2.30 (s, 3H); 4.02 (dd, 1H); 4.23 (t, 1H); 4.52(dd, 1H); 4.60 (dd, 1H);
5.07 (m, 1H); 6.00.(d, 1H); 6.94 (s, lH);. 7.50 (overlapping m, 2H); 7.69 (dd. 1H); 7.77 (s,
1H); 8.16 (d, 1H). o

Example 107: 3-(3-Fluoro-4-{4-cvano-imidazol-

methyloxazolidin-2-one
3-(3-Fluoro-4-(4-hydroximinomethyl-imidazol-1-yl)phenyl)-5(R)-(isoxazol-3-yloxymethyl)-

oxazolidin-2-one (360 mg, 0.93 mmol) and acetic anhydride (3 ml) were heated under
nitrogen at reflux for 2 hours. After cooling _and pouring onto ice, the mixture was extracted
into dichloromethane (3 x 15 ml), dried (magnesium sulfate) and evaporated. The residue was
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a
gradient increasing in polarity from 0 to 2.5% MeOH in dichloromethane, to give the desired
compound (135 mg). |

MS (ESP): 370 (MH") for C,,H,FN,O, . ' _

NMR (DMSO-dg) &: 3.99 (dd, 'lH)l; 4.27 (t, 1H); 4.49 (m, 2H); 5.12 (m, 1H); 6.37 (d,
1H); 7.52(dd, 1H); 7.74 (t, 1H); 7.82 (dd, 1H); 8.29 (d, 1H); 8.56 (t, 1H); 8.69 (d, 1H).

The intermediate for this compound was prepared as follows
3-(3-Fluoro-4-(4-aldehydo-imidazol-1-yl)phenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-

2-one (WO 99/10343; 460 mg, 1.24 mmol), was dissolved in a mixture of ethanol (10 ml) and
water (2 ml), and treated with hydroxylamine hydrochloride (86 mg, 1.24 mmol) and
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triethylamine (176 mg, 1.74 mmol). After stirring for 18 hours at ambient temperature the
precipitated solid was filtered off, and the residue e\}aporated to dryness. Residue and
precipitate were combined, washed with water (2 x 25 ml) and dried at 70° to give 3-(3-
fluoro-4-(4-hydroximinomethyl-imidazol-1-ylphenyl)-5(R)-(isoxazol-3-yloxymethyl)-
oxazolidin-2-one (361 mg) as a 3:1 mixture of E and Z isomers. MS (ESP): 388 (MH") for
Cy7H,4FN;O;
NMR (DMSO-dg) 8: 3.97 (dd, 1H); 4.26 (t, 1H); 4.45 (dd, 2H); 5.11 (m, 1H); 6.39(d,
1H); 7.44 (s, 0.25H); 7.49 (dd, 1H); 7.73(t, 1H); 7.77 (dd +s, 1.75H); 8.00 (s, 0.75H);
8.06 (s, 0.75H); 8.10 (s, 0.25H); 8.13 (s, 0.25H); 8.70 (d, 1H); 10.91 (s, 0.75H); 11.60 (s,
0.25H). ' ' ‘ ' '

1,2,5-thiadiazolyl) -

oxymethyl)oxazolidin-2-one
3-(4-(imidazol-1-yl)-3-fluorophenyl)-5(R)-hydroxymethyloxazolidin-2-one (WO 96/23788;
500 mg, 1.8 mmol), 3-hydroxy-1,2,5-thiadiazole (221 mg, 2.17 mmol), and
triphenylphosphine (707 mg, 2.7 mmol) were suspended in dry tetrahydrofuran (15 ml) under
nitrogen by stirring. The mixture was cooled in an ice-bath, and diisopropylazodicarboxylate
(545 mg, 2.7 mmol) added dropwise over 10 minutes. The solution was stirred 18 hours, '
allowing the temperature to rise to ambient. The mixture was diluted with dichloromethane
(200 ml), and extracted with hydrochloric acid (1 M, 200 ml). The aqueous layer was washed:
with dichloromethane (2 x 100 ml), and the aqueous layer made basic with the minimum of
concentrated ammonia solution. Organic material was extracted into dichloromethane (200
then 100 ml), dried (magnesium sulfate), and purified by chromatography on a 20 g silica
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 10%
MeOH in dichloromethane. Relevant fractions were combined and evaporated to give the
product (520 mg).

MS (ESP): 362 (MH") for C,;H,,FN,0,S

NMR (DMSO-dg) &: 4.02 (dd, 1H); 4.26 (t, 1H); 4.66 (d, 1H); 4.71 (d, 1H); 5.15 (m, 1H);-
7.11 (t, 1H); 7.48 (dd, 1H); 7.52 (m, 1H); 7.66 (t, 1H); 7.74 (dd, 1H); 7.98 (m, 1H); 8.43
(s, IH).
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yloxymethyl)oxazolidin-2-one .
3-(4-((3R)-3-t-Butyldimethylsilyloxy-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxy-

methyl)oxazolidin-2-one (1.8 g, 3.77 mmol) was stirred in a mixture of acetic acid, water, and
tetrahydrofuran (3:1:1, 40 ml) at 90° for four hours. Solvent was evaporated, and the residue
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a
gradient increasing in polarity from 0 to 10% MeOH in dichloromethane. Relevant fractions
were combined and evaporated to give the desired product (420 mg) as a foam. MS (ESP):
364 (MH") for C,;H,;FN,O; _ : _

NMR (DMSO-dg) 3: 1.82 (m, 1H); 1.97 (m, 1H); 3.10 (d, 1H); 3.25 (t, 1H); 3.40(dd,
1H); 3.50 (m, 1H); 3.84 (dd, 1H); 4.12 (¢, LH); 4.32 (br, 1H); 4.43 (m, 2H); 4.87 (d, 1H);
5.02 (m, 1H); 6.36 (d, 1H); 6.70 (t, tH); 7.10(dd, 1H); 7.38 (dd, 1H); 8.67 (d, 1H).

The intermediates for this compound were prepared as follows :

3-Fluoro-4-((3R)-3-hydroxy-1-pyrrolidinyDnitrobenzene
(3R)-3-Hydroxypyrrolidine hydrochloride (20 g, 0.163 M) was suspended by stirring in

acetonitrile (200 ml) under nitrogen at 50 °, and treated with N,N-diisopropylethylamine (52.5
g, 0.41 M) and 3,4-difluoronitrobenzene (25.9 g, 0.153 M). The mixture was heated at 90° for
17 hours, then the solvent evaporated. The residue was dissolved in dichloromethane (500
ml) and washed with 5% aqueous sodium dihydrogen phosphate (300 ml), which caused
partial precipitation. The precipitate was filtered, washed, and the combined aqueous layers
re-extracted with dichloromethane (200 ml). The organic layers were evaporated, and the.
residue combined with the previously filtered material, and dried by azeotroping with toluene

to give the desired product (35 g), of sufficient quality for use without purification.

MS (ESP): 227 (MH*) for C, H,,FN,0,
NMR (CDCl3) §: 1.89 (m, 1H); 1.97 (m, 1H); 3.47 (d, 1H); 3.61 (overlapping m, 3H);
435 (br m, 1H); 5.03 (d, 1H); 6.73 (t, 1H); 7.89 (overlapping m, 2H).

3-Fluoro-4-( (3R)-3-t-bﬁtvldimethvlsilﬂoxv-l-nvrrolidinvl)nitrobcnzene

3-Fluoro-4-((3R)-3-hydroxy-1-pyrrolidinyl)nitrobenzene (35.8 g, 0.158 M) was dissolved in

1
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DMF (200 ml), and treated with imidazole (21.6 g, 0.318 M) and #-butyldimethylsilyl chloride
(35.7 g, 0.239 M) and stirred for 18 hours at ambient temperature under nitrogen. Solvent
was evaporated, and the residue treated with EtOAc (300 ml) and water (200 ml). The
organic layer was washed with water (150 ml) and dried (magnesium sulfate). Evaporation
gave the desired product (54 g), of sufﬁciént quality for use without purification. -

MS (ESP): 341 (MH™) for C,(H,sFN,0,Si

NMR (CDCl3) &: -0.02 (2 x s, 6H); 0.74 (s, 9H); 1.79 (br m, 1H); 1.97 (m, 1H); 3.27 (4,
1H); 3.53 (m, 2H); 3.68 (dt, 1H); 4.48 (br m, 1H); 6.69 (t, 1H); 7.83 (overlapping m, 2H).
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_ 3-Fluoro-4-((3R)-3-t-butyldimethylsilyloxy-1-pyrrolidinyl)nitrobeﬁzene (54 g, 0.158 M) was

treated in essentially the same way as the appropriate intermediate of Example 86. to give
desired product required product of sufficient quality for use without purification (49 g). MS
(ESP): 311 (MH™) for C,H,,FN,0Si

NMR (DMSO-ds_) &: 0.00 (2 x s, 6H); 0.79 (s, 9H); 1.66 (m, 1H); 2.01 (m, 1H); 2.84 (d,
1H); 3.02 (dd, 1H); 3.12 (dd, 1H); 3.32 (m, 1H); 4.41 (m, 1H); 4.63 (s, 2H); 6..22 (dd; i_H);
6.29 (dd, 1H); 6.49 (1, 1H). | | -

5-Ethoxycarbonylamino-2-((3R)-3-t-butyldimethvisiivioxy-1-pyrrolidinyDfluorobenzene
5-Amino-2-((3R)-3-t-butyldimethylsilyloxy-1-pyrrolidinyl)flucrobenzene (49 g, 0.158 M)
was treated in essentially the same way as the appropriate intermediate of Exampie 86, except
that the product was isolated by extraction into dichloromethane, azeotroping with toluene, |
and crude product purified by dry column chromatography on silica, eluting with a gradient
from 0-20% EtOAc in dichloromethane. Appropriate fractions were combined to give the
desired product (29.6 g) -

MS (ESP): 383 (MH*) for C;;H,,FN,0,Si |

NMR (DMSOQ-dg) 8: -0.02 (s, 3H); 0.01 (s, 3H); 0.78 (s, 9H); 1.16 (¢, 3H); 1.72 (m, 1H);
1.98 (m, 1H); 2.97 (d, 1H); 3.18 (m, 1H); 3.27 (dd, 1H); 3.48 (m, 1H); 4.02 (g, 2H); 4.43
(m, 1H); 6.59 (1, 1H); 6.96 (dd, 1H); 7.17 (dd, 1H); 9.31 (s, 1H).
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(4-((3R)-3-t-Butzldlmethyl silyloxy-1 -nvrrohdmvl)—3-ﬂuorophenyl )-S(R)-hydroxy-

methyloxazolidin-2-one
5-Ethoxycarbonylamino-2-((3R)-3 --butyldimethylsilyloxy-1-pyrrolidinyl)fluorobenzene

(29.4 g, 0.077 M) was treated in essentially the same way as the appropriate intermediate of
Example 86, except that the product was isolated by extraction into EtOAc, and crude
product purified by dry column chromatography on silica, eluting with a gradient from 0-20%
MeOH in dichloromethane. Appropriate fractions were combined to give the desired product

- (29.6 g).

MS (ESP): 411 (MH") for C,;H, FN,0,Si

10 _N_ML(M_S_Q—_%_) S: -0.0l_(s, 3H); 0.02 (s, 3H); 0.79 (s, 9H)_; 1.73 (m, 1H); 2.00 (m, 1H);,

3.02 (d, 1H); 3.23 (m overlapped by H,0, 1H); 3.32 (dd, 1H); 3.50 (m, 2H); 3.57 (m, iH);"
' 3.69 (dd, 1H); 3.94 (1, 1H); 4.44.(m, 1H); 4.58 (m, 1H); 5.09 (t, 1H); 6.67 (t, 1H); 7.03
(dd, 1H); 7.34 (dd, 1H).

15 3-(4-((3R)-3-t-Butyldimethylsilyloxy-1-pyrrolidinyl)-3-fluoropheny)-5(R)-(isoxazol-3-yloxy-
methyl)oxazolidin-2-one |
3-(4-((3R)-3-t-Butyldimethylsilyloxy- l.;pyrrolidiny1)-3-ﬂuorophenyl)-S(R)-hydroxy-

~ methyloxazolidin-2-one (4.1 g, 10 mmol) was treated essentially as in Example 67, then
purified by flash chromatography on silica, eluting with a gradient from 0-50% EtOAc in

20 dichloromethane, to give the desired product (2.Q g).

MS (ESP): 478 (MH") for C23H32FN30581 | _
NMR (DMSO-dg) &: 0.10 (s, 3H) 0.12 (s, 3H); 0.87 (s, 9H) 1.84 (m, 1H); 2.09 (m, lH)
3.13 (d, 1H); 3.33 (m overlapped by H,0, 1H); 3.43 (dd, 1H); 3.61 (m, 1H); 3.89 (dd, 1H);
4.18 (t, 1H); 4.49 (m, ZH); 4.55 (m, 1H); 5.07 (m, 1H); 6.44 (d, 1H); 6.78 (t, 1H); 7.15 -

25 (dd, 1H); 7.44 (dd, 1H); 8.72 (d, l.I-I).
methyl)oxazolidin-2-one _
3-(4-((3R)-3-Hydroxy-1-pyrrolidinyl)-3-fluorophenyl)-S(R)-(isoxazol-3-yloxymethyl)-

30 oxazolidin-2-one (700 mg, 1.9 rhmol) was dissolved in DMSO(5 ml) under nitrogen and

triethylamine (2.03 g, 20 mmol) added. A solution of sulfur trioxide pyridine complex (0.95

i
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g, 6 mmol) m DMSO(5 ml) was added dropwise over 20 minutes. After stirring 1 hourat
ambient temperature, the mixture was ldiluted with water (100 ml) and extracted into EtOAc
(150 ml). The organics were washed with water (2 x 50 ml), brine (50 ml) and dried
(magnesium sulfate). After evaporation, the residue was purified by chromatography on a 20
g silica Mega Bond Elut® column, eluting with a. gradient increasing in polarity from 0 to 3%

MeOH in dichloromethane. Relevant fractions were combined and evaporated, and the -

residue crystallised from ethanol (35 ml) to give product (176 mg). MS (ESP): 362 (MH") for
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C,/HFN;O;5

NMR DMSO-dG_) 8: 2.58 (t, 2H); 3.60 (t, 2H); 3.66 (d, 2H); 3.87 (dd, 1H); 4.15 (t, 1H);
4.45 (m, 2H); 5.03 (m, 1H); 6.36 (d, 1H); 6.94 (t, 1H); 7.20(dd, 1H); 7.47 (dd, 1H); 8.67
(d, 1H).

methyl)oxazolidin-2-one
3-(4-(3-Oxo-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one -

(124 mg, 0.34 mmol) was dissolved in a mixture of dichloromethane (10 ml) and MeOH (10
ml), and treated with a solution of hydroxylamine hydrochloride (220 mg, 3.17 mmol) and
sodium acetate (500 mg) in water (2 ml). After stirring at ambient temperature for 4 hours,
solvents were evaporated, and the residue triturated with water (10 ml), solid filtered and -
dried to give the desired product (118 mg) as a single isomer of unknown geometry. MS
(ESP): 377 (MH") for C,;H,,FN,O;

NMR (DMSO-dg) 8: 2.67 (t, 2H); 3.41 (dd, 2H); 3.88 (dd, 1H); 3.96 (s, 2H); 4.16 (t, 1H);
4.46 (m, 2H); 5.04 (m, 1H); 6.38 (d, 1H); 6.91 (m, 1H); 7.18 (dd, 1H); 7.48 (dd, 1H); 8.69
(d, 1H); 10.72 (s, 1H). '

yloxymethyl)oxazolidin-2-one
3-(4-((3S)-3-t-Butoxycarbonylamino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxy-

methyl)oxazolidin-2-one (2.1 g, 4.54 mmol) was suspended by stirring in dichloromethane
(10 ml) under nitrogen and treated with a solution of hydrogen chloride in ethanol 4M, 50

ml) at ambient temperature. The mixture was stirred 1 hour, evaporated to a small \}olume,
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and treated ‘with a mixture of dichloromethane (30 ml) and diethyl ether (30 ml). The
precipitate was filtered and wéshed'with diethyl ether to give the title compound as its
hydrochloride (2.0 g). - '

MS (ESP): 363 (MH") for C,,H,,FN,O,

NMR(DMSO—d_G) 3:°2.03 (rh’, 1H); 2.25 (m, 1H); 3.26:(dd, 1H); 3.42 (m, 1H); 3.52 (m,
2H); 3.83 (dd overlapping m, 2H); 4.13 (1, 1H); 4.42 (m, 2H); 5.02 (m, 1H); 6.37 (d, 1H);
6.79 (t, 1H); 7.14(dd, 1H); 7.44 (dd, 1H); 843 (Br, 3H); 8.68 (d, 1H).

The intermediates for this compound were prepared as follows :

rrolidinvi)nitrobenzene

3-Fluoro-4- -3-¢-butoxyvcarbonvlamino-1-

Using essentially the technique for the equivalent intermediate in Example 86, but starting

from (35)-3-¢-butoxycarbonylaminopyrrolidine (20 g, 0.108 M), gave the desired product asa
yellow solid (33.5 g), of sufficient quality for use without purification. MS (ESP): 326

(MH*) for C,;H,,FN;O,

NMR (DMSO-dg) §: 1.36 (s, 9H); 1.87 (m, 1H); 2.08 (m, 1H); 3.36 (m, 1H); 3.54 (m,
1H); 3.62 (tm, 1H); 3.73 (m, 1H); 4.09 (m IH) 6.72 (t 1H); 7.19 (d, IH) 7.88
(overlapping m, 2H). '

-3-t-butox carbon lamino-1-

25

30

Using essentially the technique for the equivalent mtermedlate in Example 86, but startmg
from 3-fluoro-4-((3S)-3-#-butoxycarbonylamino-1-pyrrolidinylnitrobenzene (33.5 g, 0.103
M), gave the desired product as an oil of sufficient quality for use without purification (~30
g). MS (ESP): 296 (MHT) for C,;H,,FN,0,

NMR (DMSO-dg) 8: 1.35 (s, 9H); 1.71 (m, 1H); 2.06 (m, 1H); 2.87 (dd, 1H); 3.05 (m,
1H); 3.11 (m, 1H); 3.26 (rﬁ overlapping H,0, ~1H); 3.97 (m, 1H); 4.68.(5,..2H); 6.25 (dd,
1H); 6.31 (dd, 1H); 6.51 (t, 1H); 7.03 (d, 1H).

-3-t-butoxycarbon lammo-l-

5-Ethoxycarbonylamino-2-

Usmg essentially the techmque for the equxvalent mtermedxate in Example 86, but starting
from 5-amino-2- ((3S)-3-t-butoxycarbonylammo- -pyrrohdmyl)ﬂuorobenzene (304 g, 0.103

i
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M), gave crude product after precipitation.- This was purified by dissolving in toluene (500
ml), azeotroping until product .began to precipitate, then cooling and adding isohexane (500
ml) to complete precipitation. Filtration gave the desired product (35.3 g). MS (ESP): 368
(MH) for C,;H,,FN;0, _

5 NMR (DMSO-dg) &: 1.21 (t,3H); 1.37(s, 9H); 1.77 (m, 1H); 2.06 (m, 1H); 3.04 (m, 1H);

3.20 (dd, 1H); 3.30 (m overlapping H,0, 1H); 3.42 (tm, IH), 4.02 (br, 1H); 4.08 (q, 2H)
6.63 (t, lH), 7.02 (d, 1H); 7.08 (br, 1H); 7.22 (d, 1H); 9.38 (s, 1H). -

10 2-one |
5-Ethoxycarbonylamino-2-((35)-3-¢-butoxycarbonylamino- 1 -pyrrolidinyl)fluorobenzene (35.2
g, 0.096 M) was dissolved in dry tetrahydrofuran (400 ml) under nitrogen, cooled to -70°, and
treated dropwise over 20 minutes with a solution of lithium s-butoxide, prepared from ¢- -
butanol (9.3 g, 123 mmol) in dry tetrahydrofuran (70 ml) and #-butyl lithium (66 ml, 1.6 M in
15 isohexane). After stirring for 20 minutes, (R)-glycidylbutyrate (15.2 g, 0.102 M) in
tetrahydrofuran (20 ml) was added over 10 minutes, and the temperature allowed to rise to
ambient over 16 hours. The mixture was treated with MeOH (10 ml), stirred at ambient -
temperature for 10 minutes, then treated with a mixture of 5% aqueous sodium bicarbonate
(250 ml) and EtOAc (500 ml). The precipitate was collected and washed well with EtOAc -
20 and water to give the desired product (19.5 g). The filtrate was separated into an organic - |
layer, which was dried (magnesium sulfate) and evaporated. The residue was refluxed briefly
with EtOAc (100 ml), cooled, and filtered to give further product (16.6 g).
MS (ESP): 396 (MH) for C;4H,FN,O;
NMR (DMSO-dg) &: 1.37 (s, 9H); 1.79 (m, 1H); 2.07 (m, 1H); 3.08 (m, 1H); 3.24 (m
25 overlapping H,0, ~1H); 3.36 (m, 1H); 3.48 (tm, 1H); 3.53 (d, 1H); 3.63 (d, 1H); 3.74 (dd, -
1H); 3.99 (t, 1H); 4.04 (m, 1H); 4.63 (m, 1H); 5.15 (s, 1H); 6.71 (t, 1H); 7.08 (dd over- -
lapping br, 2H); 7.39 (dd, 1H).

methyloxazolidin-2-one
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_The title compound was prepared using essentially the method of Example 67, starting from
- 3-(4-((3S)-3-t-butoxycarbonylamino- 1-pyrrolidinyl)-3-fluorophenyl)-5(R)-

hydroxymethyl)oxazolidin-2-one (3.95 g, 10 mmol), and purifying by flash chromatography
on silica, eluting with a gradient increasing in polarity from 0 to 20% EtOAc in
dichloromethane. Relevant fractions were combined, evaporated, and the residue

recrystallised from toluene (100 ml) to give the desired product (2.34 g).

" MS (ESP): 463 (MH™) for C,,H,,FN,O;
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NMR (DMSO-dg) &: 1.37 (s, 9H); 1.81 (m, 1H); 2.08 (m, 1H); 3.10 (m, 1H); 3.24 (¢, 1H);
3.35 (dd, 1H); 3.47 (dd, 1H); 3.83 (dd, 1H); 4.05 (m, 1H); 4.12 (t, 1H); 4.42(dd, 1H); 4.48
(dd, 1H); 5.02 (m, 1H); 6.36 (d, 1H); 6.71 (t, 1H); 7.10 (dd overlapping br, 2H); 7.38 (dd,
1H); 8.66 (d, 1H).

isoxazol-3-

yloxymethyl)oxazolidin-2-one - _ .
3-(4-((3S)-3.-Amino—1-pyrrolidiny1)-3-ﬂuorophenyl)—S(R)-(isoxazol-3-yloXymethyl)—
oxazolidin-2-one hydrochloride salt (170 mg, 0.43 mmol) was stirred in a mixture of saturated
sodium bicarbonate solution (5 ml) and dichloromethane (5 ml) in an ice-bath. Acetic
anhydride (2 mmol) was added dropwise, and the mixture stirred 18 hours, allowing the
temperature to rise to ambient. Dichloromethane (10 ml) was added, and the mixture filtered
through phase separating paper, the organic layer evaporated, and crystallised from ethanol to
give the desired product (108 mg).

MS (ESP): 405 (MH™) for C,;H,,FN,O;

NMR (DMSO-dg) 3: 1.79 (s overlapping m, 4H); 2.11 (hextet, 1H); 3.11 (dt, 1H); 3.24 (1,
1H); 3.42 (dd, 1H); 3.50 (m, 1H); 3.84 (dd, 1H); 4.12(t, 1H); 4.28 (m, 1H); 4.42 (dd, 1H);
4.47 (dd, 1H); 5.02 (m, 1H); 6.37 (d, 1H); 6.73 (t, 1H); 7.11 (dd, 1H); 7.39 (dd, 1H); 8.08
(d, 1H); 8.67 (4, 1H). -

Example 114: 3-(4-((35)-3-Methylsulfonamino-1-pyrrolidinyl)-3-fluerophenyl)-5(R)-

(isoxazol-3-vloxymethyl)oxazolidin-2-one
Using essentially the technique of Example 113, starting from 3-(4-((3S5)-3-amino-1-




WO 99/64417 | PCT/GB99/01753 -
pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one hydrochloride
salt (170 mg, 0.43 mmol) and methanesulfonyl chloride gave the desired product (114 mg)
after trituration with diethyl ether and isohexane.

MS (ESP): 441 (MH™) for C;;H,,FN,O,S _

NMR (DMSO—dQ_ 8: 1.88 (hextet, 1H); 2.18 (hextet, 1H); 2.94 (s, 3H); 3.20 (m, 1H); 331
(t, 1H); 3.36 (m overlapped by H,0, ~1H); 3.56 (m, 1H); 3.84 (dd, 1H); 3.98 (hextet, 1H);
4.12 (t, 1H); 4.42 (dd, 1H); 4.47 (dd, 1H); 5.02 (m, 1H); 6.37 (d, 1H); 6.74 (t, 1H); 7.12
(dd, 1H); 7.36 (d, 1H); 7.40 (dd, 1H); 8.68 (d, 1H).
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S(R)-(isoxazol-3-yloxymethvl)oxazolidin-2-one
Using essentially the technique of Example 113, starting from 3~(4-((35)-3-amino-1-

pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one hydrochloride

 salt (170 mg, 0.43 mmol) and methyl chloroformate gave the desired product (114 mg) after

trituration with diethyl ether and isohexane.

MS (ESP): 421 (MH™) for C,;H,,FN,O,

NMR(DMSO-dG_) 8: 1.82 (hextet, 1H); 2.11 (hextei, 1H); 3.14 (m, 1H); 3.27 (rh
overlapped by H,0, ~1H); 3.39 (dd, 1H); 3.49 (m, 1H); 3.53 (s, 3H); 3.84 (dd, 1H); 4.11 (t
overlapping m, 2H); 4.42 (dd, 1H); 4.45 (dd, 1H); 5.02 (m, 1H); 6.37 (4, 1H); 6.72 t, 1H);
7.11 (dd, 1H); 7.39 (dd, 1H); 7.42 (d, 1H); 8.67 (d, 1H).

(isoxazol-3-yloxymethyl)oxazolidin-2-one
Using essentially the technique of Example 73, starting from 3-(4-((3S)-3-amino-1-

pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one hydrochldﬁde '
salt (300 mg, 0.75 mmol) and acetoxyacetyl chloride gave the desired product (240 mg)'aﬂer
trituration with diethyl ether and isohexane.

MS (ESP): 463 (MH™) for C, H,,FN,O,

NMR (DMSO-d_Q &: 1.83 (hextet, 1H); 2.06 (s, 3H); 2.13 (hextet, 1H); 3.15 (m, IH); 3.26
(m overlapped by H,0, ~1H); 3.41 (dd, iH); 3.50 (m, 1H); 3.84 (dd, 1H); 4.12 (¢, IH); |
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433 (dd, 1H); 4.43 (s, 2H); 445 (m, 2H); 5.03 (m, 1H); 6.36 (d, 1H); 6.74 (t 1H); 7.1
(dd; 1H); 7.41 (dd, 1H); 8.24 (d, IH); 8.6 (d, IH).

: jlsoxazol-3-1lo§ymethylloxazohdm-Z-on

Using essentially the technique of Example 74 starting from 3-(4-((35)-3-
acetoxyacetylamino-1 -pyxrohd1nyl)-3-ﬂuorophenyl)—S(_R)-(lsoxazol-B-yloxyme_thyl)—
oxazolidin-2-one (140 mg, 0.3 mmol) gave the desired product (.125 mg) after trituration with
water, diethyl ether and drying.

MS (ESP): 421 (MH+) for C,,H,,FN,O, _
NMR (DMSO-dg) &: 1.91 (hextet, 1H); 2.13 (hextet, 1H); 3. 18 (m, 1H); 3.29 (m
overlapped by H,0O, ~1H); 3.40 (dd, 1H); 3.49 (m, 1H); 3.79 (s, 2H); 3.84 (dd, 1H); 4.13
(t, 1H); 4.37 (dd, 1H); 4.46 (m, 2H); 5.02 (m, 1H); 5.36 (s, 1H); 6.36 (d, 1H); 6.74 (t, 1H);
7.11 (dd, 1H); 7.40 (dd; 1H); 7.84 (d, 1H); -8.67 (d, 1H).

Example 118: -3-(4-((35)-3-(2.2-Dimethyl-1,3-dioxolan-4(S)-ylcarbonamide)-1- -

pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyloxazolidin-2-one:
3-(4-((3S)-3-Amino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)-
oxazolidin-2-one hydrochloride salt (270 mg, 0.67 mmol) was stirred in pyridine (5 ml) at

ambient temperature. A solution of 2,2-dimethyl-1,3-dioxolane-4(S)-carbonyl chloride (~
50% strength, 270 mg, 0.85 mmoi) in dichloromethane (2 ml) was added dropwise, and the
mixture stirred 18 hours. Solvent was evaporated, and the residue partitioned between EtOAc
(20 ml) and water (20 ml). The organic layer was washed with 5% aqueous sodium
bicarbonate, brine, then dried (magnesium sulfate) and evaporated. The residue was
azeotroped with toluene (15 mi), énd purified by chromatography on a 10 g silica Mega Bond
Elut® column, eluting with a gradient increasing in polarity from 0 to 100% EtOAcin
dichloromethane. Relevant fractions were comBined and evaporated to give the de_sir_ed
product (205 mg). o

MS (ESP): 491 (MH*) for C,H,,FN,0,

NMR (DMSO dg) 6: 1.32(s, 3H); 1.37 (s, 3H); 1 91 (hextet 1H); 2.13 (hextet 1H); 3 23
(m, 1H); 3.29 (m overlapped by H,0, ~1H); 3 38 (m, 1H); 3.49 (m, 1H); 3.86 (dd, 1H);

I
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3.94 (dd, 1H); 4.14 (t overlapping m, 2H); 4.37 (m, 1H); 4.43 (overlapping m, 3H);. 5.04
(m, 1H); 6.40 (d, 1H); 6.76 (t, 1H); 7.14 (dd, 1H); 7.42 (dd, 1H); 8.00 (d, 1H); 8.69 (d,
1H).

ﬂuorophenyll-S(R)—(isoxazol-3-xlogniethyl)oxazolidin-z-one :
3-(4-((35)-3-(2,2-Dimethyl-1,3-dioxolane-4(S)-carbonamido)-1-pyrrolidinyl)-3-

fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one (170 mg, 0.35 mmol) was
dissolved in tetrahydrofuran (6 ml), treated with 2 M aqueous hydrochloric acid (1 ml), and
stirred at ambient temperature for 17 hours. After dilution with MeOH (10 ml), MP-
Carbonate scavenger resin (Argonaut Technologies, 2g) was added, and the mixture stirred 1
hour. Resin was filtered off, the filtrate evaporated, and the residue evaporated with

MeOH/water (1:1, 10 ml, 3 times), and triturated with diethyl ether to give the desired product
(125 mg). MS (ESP): 451 (MH™) for C,H,,FN,O,

NMR (DMSO-dg) 8: 1.91 (hextet, 1H); 2.12 (hextet, 1H); 3.19 (m, IH); 3.28 (m
overlapped by H,0, ~1H); 3.46 (overlapping m, 3H); 3.56 (m, 1H); 3.84 (overlapping m,
2H); 4.13 (t, 1H); 4.33 (dd, 1H); 4.44 (m, 2H); 4.68 (t, 1H); 5.02 (m, 1H); 5.49 (d, 1H);
6.39 (d, 1H); 6.76 (1, 1H); 7.12 (dd, 1H); 7.43 (dd, 1H); 7.84 (d, 1H); 8.69 (d, 1H).

Example 120: 3-(4-((35)-3-Aminoe-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1,2,5-
thiadiazolyoxymethyl)oxazolidin-2-one |
Using essentially the technique of Example 113, starting from 3-(4-((3S)-3-t- -

butoxycarbonylamino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1,2,5-thiadiazolyl)oxy-
methyl)oxazolidin-2-one (1 g, 2.09 mmol) gave the title product as its hydrochloride (850
mg). MS (ESP): 380 (MH") for C,(H,;FN,O,S

NMR (DMSO-dg) 6: 2.06 (m, I1H); 2.26 (m, 1H); 3.27 (dd, 1H); 3.42 (m overlapped by
solvent, 1H); 3.54 (m, 2H); 3.82 (m, 1H); 3.89 (dd, 1H); 4.16 (t, 1H); 4.65 (m, 2H); 5.06
(m, 1H); 6.79 (t, 1H); 7.16 (dd, 1H); 7.45 (dd, 1H); 8.42 (s, 1H); 8.49 (br, 3H).

The intermediate for this compound was prepared as follows :

thiadiazolyl)oxymethyl)oxazolidin-2-one
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The title compound was prepared using essentially the method of Example 67, starting from

-3-(4-((35)-3-t-butoxycarbonylamino- 1-pyrrolidinyl)-3 ~fluorophenyl)-5(R)-hydroxy-

methyl)oxazolidin-2-one (2.0 g, 5.06 mmol), and pixrifying by chromatography ona 90 g
Biotage silica column, eluting with a gradient increasing in polarity from 0 to 5% EtOAc in
dichloromethane. Relevant fractions were combined, evé.porated, and the residue
recrystallised from toluene (20 ml) to give the desired prodﬁct (1.67 g).

MS (ESP): 480 (MHT) for C;;H,;FN,O,S '

NMR (DMSO-dg) &: 1.37 (s, 9H); 1.81 (hextet, 1H); 2.08 (hextet, 1H); 3.11 (m, 1H); 3.26
(m overlapped by H,0, ~1H); 3.37 (dd, fﬁ); 3.48 (t, 1H); 3.88 (dd; 1H); 4.05 (m, 1H);
4.14 (t, 1H); 4.64 (m, 2H); 5.06 (m, 1H); 6.71 (t, 1H); 7.11 (dd overlapping br, 2H); 7.48
(dd, 1H); 8.42 (s, 1H). ' '

thiadiazolyl)oxvmethyloxazolidin-2-one -
The title compound was prepared using essentially the method of Example 115, starting from |

3-(4-((3S)-3-amino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1,2,5-thiadiazolyl)oxy-

'methyl)oxazolidin—z—one hydrochloride salt (250 mg, 0.60 mmol). Work-up involved

separating the organic layer, washing with aqueous sodium dihydrogen phosphate (2%), brine,
and drying (magnesium sulfate). Evaporation gave the desired product (170 mg). MS (ESP):
422 (MH*) for C,;H,,FN,0,S |
NMR (DMSO-dg) &: 1.79 (s overlapping m, 4H); 2.11 (hextet, 1H); 3.11 (m, 1H); 326 (m
overlapped by H,0, ~1H); 3.41 (dd, 1H); 3.49 (m, 1H); 3.88 (dd, 1H); 4.14 (t, 1H); 4.28
(dd, 1H); 4.65 (m, 2H); 5.07 (m, 1H); 6.74 (t, 1H); 7.11 (dd, 1H); 7.42 (dd, 1H); 8.08 (d,
1H); 8.42 (s, 1H). |

-3-Methanesulfonamino-

Example 122: 3-(4-
(3-(1.2.5-thiadiazolyl)oxymethyl)oxazolidin-2-one

The title compound was prepared using essentially the method of Example 115, startiﬂg from
3-(4-((3S)-3-amino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1 ,2,5-thiadiazolyl)oxy-
methyl)oxazolidin-2-one hydrochloride salt (250 mg, 0.60 mmol) and methanesulfonyl
chloride. The same work-up gave the desired product '(18'3 mg). '

e
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MS (ESP): 458 (MH*) for C,,H,FN,OS,

NMR. (DMSO-ds) 3: 1.87 (hextet, 1H); 2.20 (hextet, 1H); 2.94 (s, 3H); 3.21 (m, 1H); 3.31
(¢, 1H); 3.38 (m overlapped by H,0, ~1H); 3.56 (m, 1H); 3.89(dd, 1H); 3.98 (dd, 1H); 4.15
(t, 1H); 4.65 (m, 2H); 5.07 (m, 1H); 6.74 (t, 1H); 7.13 (dd, 1H); 7.36 (d lH), 7.40 (dd,
1H); 8.42 (s, lH) - '

(1.2.5-thiadiazolyl)oxymethyl)oxazolidin-2-one
The title compound was prepared using essentially the method of Example 73. starting from

3-(4-((3S)-3-amino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1,2,5-thiadiazolyl)oxy-

methyl)oxazolidin-2-one hydrochloride salt (350 mg, 0.84 mmol) and acetoxvacetyl chloride.

Work-up involved separating the organic layer, washing with aqueous sodium dihydrogen
phosphate (10%), aqueous sodium bicarbonate (5%), and drying (magnesium sulfate).
Evaporation and trituration with diethyl ether/isohexane (1:1, 10 ml) gave the desired product
(187 mg). | |

MS (ESP): 480 (MH™) for C,oH,,FN,O,

NMR (DMSO-dg) 6: 1.86 (hextet, 1H); 2.07 (s, 3H); 2.14 (hextet, 1H); 3.16 (m, 1H); 3.26
(m overlapped by H,0, ~1H); 3.42 (m, 1H); 3.51 (dd, 1H); 3.89(dd, 1H); 4.14(t, 1H);
4.33 (hextet, 1H); 4.43 (s, 2H); 4.67 (m, 2H); 5.07 (m, 1H); 6.76 (t, 1H) 7.14 (dd, 1H);
7.43 (dd, 1H); 8.26 (d, 1H); 8.45 (s, 1H).

(isoxazol-3-yloxymethyl)oxazolidin-2-one
The title compound was prepared using essentially the method of Example 74, starting from

25 3

~(4-((3S)-3-acetoxyacetylamino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1,2,5-
thiadiazolyl)oxymethyl)oxazolidin-2-one (136 mg, 0.28 mmol). Evaporation of the reaction
mixture and trituration of the residue with water gave the desired product (0.27 g). MS (ESP):
438 (MH") for C,:H, )FN,O,S

NMR (DMSO-dg) &: 1.92 (hextet, 1H); 2.16 (hextet, 1H); ~3.20 (m, overlapped by H,0,
~3H); 3.51 (m, overlapped by H,O, ~1H); 3.81 (s, 2H); 3.91 (dd, 1H); 4.15 (t, 1H); 4.38
(hextet, 1H); 4.67 (m, 2H); 5.08 (m, 1H); 6.75 (t, 1H); 7.12(dd, 1H); 7.41 (dd, 1H); 7.87
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(d, IH); 8.45 (s, 1H). .

The title éompound was prepared using essentially the method of Example 115, starting from
3-(4-((3S)-3-amino-1-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1,2,5-thiadiazolyl)oxy- '
methyl)oxazolidin-2-one hydrochloride sait (152 mg, 0.37 mmol) and methyl chloroformate.
Work-up and trituration with diethyl ether gave the desired product (53 mg). MS (ESP): 438
(MHT) for C,;H,,FN,O,S

NMR (DMSO-dg) 8: 1.83 (hextet, 1H); 2.12 (hextet, 1H); 3.16 (m, 1H); 3.28 (m

‘overlapped by H,O, ~1H); 3.41 (dd, 1H); 3.53 (s overlapping m, 4H); 3.89 (dd, 1H); 4.08

(m, 1H); 4.14 (t, 1H); 4.64 (m, 2H); 5.06 (m, 1H); 6.74 (t, 1H); 7.12 (dd, 1H); 740(dd
1H); 7.43 (s, 1H); 8.45 (s, 1H). ' : -

Example 126: 3-(4-((35)-3- (2,2-D|methyl-1,3-d|oxolan-4§S)—ylcarbonamldol-l-

The title compound was prepared using essentially the method of Example 115, starting from
3-(4-((3S)-3-amino- I-pyrrolidinyl)-3-fluorophenyl)-5(R)-(3-(1 ,2,5-thiadiazolyl)oxy- .
methyl)oxazolidin-2-one hydrochloride salt (336 mg, 0.81 mmol). Work-up and
chromatography gave the desiréd product (210 mg).

MS (ESP): 508 (MH™) for C,,H,;FN,O,S
NMR (DMSQ-dg) 8: 1.32 (s, 3H); 1.38.(s, 3H); 1.89 (hextet, 1H); 2.13 (hextet, 1H); 3.21
(m overlapped by H,0, ~2H); 3.38 (t, 1H); 3.48 (m, lH-); 3.90 (dd, 1H); 3.92 (dd, 1H); 4.12
(dd, 1H); 4.14 (t, 1H); 4.37 (dd, 1H); 4.42 (t, 1H); 4.64 (m, 2H); 5.06 (m, 1H); 6.74 (,
1H); 7.11 (dd, 1H); 7.40 (dd, 1H); 7.94 (d, 1H); 8.42 (d, 1H). '

 Example 127: 3-(4-((35)-3-(2(S).3-Dihydroxypropanoylamino)-1-pyrrolidinyl)-3-

30

The title compound was prepared using essentially the method of Example 119, starting from.
3-(4-((35)-3-((4S)-2,2-dimethyl-1,3-dioxolane-4-carbonamido)-1-pyrrolidinyl)-3- -
fluorophenyl)-5(R)-(3-(1,2,5-thiadiazolyl)oxymethyl)oxazolidin-2-one (165 mg, 0.33 mmol).

e
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For work-up the aqueous organics were treated with solid potassium carbonate, filtered and
evaporated to dryness and the residue triturated with diethyl ether to give the desired product
(90 mg).

MS (ESP): 468 (MH™) for C,;H,,FN,0,S

NMR (DMSO-dg) 3: 1.92 (hextet, 1H); 2.13 (hextet, 1H); 3.17 (m, 1H); 3.30 (m
overlapped by H,0, ~1H); 3.48 (overlapping m, 3H); 3.56 (m, 1H); 3.87 (m, 1H); 3.90 (dd,
1H); 4.14 (t, 1H); 4.34 (hextet, 1H); 4.66 (overlapping m, 3H); 5.07 (m, 1H); 5.48 (br, 1H);
6.76 (t, 1H); 7.13 (dd, 1H); 7.43 (dd, 1H); 7.85 (d, 1H); 8.46 (s, 1H).

Example 128: 3-(4-(4-(6-Cyano-3-pyridazinyl)piperazin-1-

(isoxazol-3-vi)oxymethyloxazolidin-2-one
3-(4-(4-(6-Cyano-3-pyridazinyl)piperazin- 1 -yl)-3-fluorophenyl)-5(R)-hydroxy

methyloxazolidin-2-one (398 mg, 1 mmol), 3-hydroxyisoxazole (93.5 mg, 1.1 mmol) and
triphenylphosphine (328 mg, 1.25 mmol), were suspended with stirring in dry tetrahydrofuran
(10 mi). Diisopropylazodicarboxylate (242 mg, 1.2 mmol) was added dropwise by syringe,
and the mixture stirred at ambient temperature for 30 minutes. The reaction mixture was
filtered, evaporated to dryness, dissolved in EtOAc / isohexane (1:1), and appliedtoa 10 g
silica Mega Bond Elut® column, eluting with a gradient from 75 to 100% EtOAc in
isohexane. Relevant fractions were combined and evaporated to give the title compound (120
mg).

MS (ESP): 466 (MH) for C,,H,FN,0,

NMR (DMSO~d_6_)_ 5: 3.08 (t,4H); 3.89 (overlapping m, 5H); 4.16 (t, 1H); 4.45 (m, 2H);
5.05 (m, 1H); 6.37 (d, 1H); 7.10 (t, 1H); 7.21 (dd, 1H); 7.40 (d, 1H); 7.53 (dd, 1H); 7.88
(d, 1H); 8.67 (d, 1H).

The intermediates for this compound were prepared as follows :

3-(3-Fluoro-4-(piperazin-1-yl)phenyl)-5(R)-hydroxymethyloxazolidin-2-one hydrochloride
3-(3-Fluoro-4-(4-t-butoxycarbonylpiperazin-1-yl)phenyl)-5(R)-hydroxymethyloxazolidin-2-
one (WO 93/23384; 43.1 g, 0.11 M) was suspended by stirring in ethanol (1000 ml) under -

nitrogen. An ethanol solution of hydrogen chioride (3.8 M, 400 ml) was added slowly, to give
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a solution. The mixture. was stirred at ambient temperature for 18 hours. The resulting

precipitate was filtered, washed with diethyl ether (3 x' 250 ml), and dried, to give the title
product. A further crop was obtained by evaporation of the mother liquors. Total yield: 38.7

£.
’ MS !ESP!: 296 (MH‘l-) fOl‘ CMHHFN303

" NMR (DMSO-dg) 8: 3.17 (m, 8H); 3.53 (dd, 1H); 3.64 (dd, 1H); 3.79 (dd, 1H); 4.03 (t,
" 1H); 4.66 (m, 1H); 7.10 (t, 1H); 7.21 (dd, 1H); 7.52 (dd, 1H); 9.39 (brs, 2H).
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oxazolidin-2-one

3-(3-Fluoro-4-(piperazin-1-yl)phenyl)-5 (R)-hydroxymethyloxazolidin-2-one hydrochloride
(6.63 g, 20 mmol) was suspended by stirring in acetonitrile (200 ml) under nitrogen, and

triethylamine (4.44 g, 44 mmol) added. The mixture was stirred for 10 minutes, 3-chloro-6-

~ cyanopyridazine (2.79 g, 20 mmol) added, and the mixture heated under reflux for 18 hours.

After cooling, solid was filtered, washed with water (3 x 150 ml) and diethyl ether (2 x 150
ml) to give the title product (6.3 g). '

MS (ESP): 398 (MH™) for C,oH,FN50;
NMR (DMSO-dg) 8: 3.03 (t, 4H); 3.54 (m, 1H); 3.63(m, 1H); 3.78 (t overlapping m, SH);

1403 (t, 1H); 4.66 (m, 1H); 5.18 (t, 1H); 6.97 (d, 1H); 7.07 (t, 1H); 7.20 (dd, 1H); 7.53 (dd,

1H); 7.85 (dd, 1H); 8.49 (d, 1H).

2-methyl-imidazol-1-

: 3-(3-Fluoro-4-(
thiadiazolyDoxymethyloxazolidin-2-one
Using essentially the same procedure as for the intermediate of Example 65, but starting with
3-(3-fluoro-4-(2-methyl-imidazol-1-yl)phenyl)-5 (R)-hydroxymethyloxazolidin-2-one (582
mg, 2.0 mmol) and 3-hydroxy-1,2,5-thiadiazole (224 mg, 2:2 mmol), and purifying by
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 10% MeOH in dichloro-methane, the title ﬁompound was prepared (160
mg). '

MS (ESP): 376 (MH") for C,H,,FN;0,S

NMR (DMSOQ-dg) &: 2.15 (s, 3H); 4.02(dd, 1H); 4.27 (t, 1H); 4.66 (dd, 1H); 4.72 (dd,

A



10

15

20

25

30

: WO 99/64417 PCT/GB99/01753 -

141 -

1H); 5.18(m, 1H); 6.92 (d, 1H); 7.20 (d, 1H); 7.48 (dd, 1H); 7.55 (t, 1H); 7.74 (dd, 1H);
8.42 (s, 1H).

Example 130: 3-
thiadiazolyl)methyl)oxazolidin-2-one

Essentially the same procedure as for the intermediate of Example 65 was used, but starting -
with 3-(4—(4-:-_bﬁtyldimethylsilyloxymethylimidazol—1-yl)-3 -fluoro-phenyl)-5(R)-hydroxy-
methyloxazolidin-2-one (842 mg, 2.0 mmol) and 3-hydroxy-1,2,5-thiadiazole (224 mg, 2.2

mmol). After filtration of reduced azo compound, the solution was treated with 10% TFA in
acetonitrile (10 ml), evaporated to dryness and purified by chrorﬁatography ona 10 gsilica
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 20%
MeOH in dichloromethane, to give the title compound (65 mg). MS (ESP): 392 (MH") for
C,H,,FN,0,S : '
NMR (DMSO-dg) 3: 4.02 (dd, 1H); 4.27 (t, 1H); 4.50 (s, 2H); 4.60 (br, 1H); 4.66 (dd,
1H); 4.72 (dd, 1H); 5.18 (m, 1H); 7.53 (dd, 1H); 7.69 (s, 1H); 7.74 (t, 1H); 7.80 (dd, 1H);
8.42 (s, 1H); 8.81 (s, 1H).

3-(4-(1,2,5,6-Tetrahydro-4-pyridinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)-

oxazolidin-2-one hydrochloride (144 mg, 0.36 mmol) was stirred in dichioromethane (5 ml) at
ambient temperature, and treated with diisopropylethylamine (67 mg, 0.52 mmol} to give a
solution. A solution of (4S)-2,2-dimethyl-4-(1 ,3-dioxolane)methyl 4-nitrophenyl carbonate
(202 mg, 0.68 mmol) in dichloromethane (2.5 ml) was added dropwise, and the mixture
stirred 18 hours. The mixture was diluted with dichloromethane (10 ml), and washed with
water (4 x 15 ml). After drying (magnesium sulfate), the residue after evaporation was
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a
gradient increésing in polarity from 0 to 5% MeOH in dichloromethane. Rélevant fractions
were combined and evaporated to give the desired product (152 mg). MS (ESP): 518 (MHY)
for C,sH,FN,0, S :

NMR (DMSO-dg) &: 1.26 (s, 3H); 1.31 (S, 3H); 2.43 (m, 2H);.3.56 (m, 2H); 3.69 (dd,
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1H); 3.92 (dd, 1H); 4.02 (overlapping m, 4H); 4.11 (dd, 1H); 4.20 (t, 1H); 4.25 (m, 1H);
4.44 (dd, 1H); 4.49 (dd, 1H); 5.06 (m, 1H); 5.98 (br s, 1H); 6.36 (d, 1H); 7.31 (dd, 1H);
737 (t, 1H); 7.49 (dd, 1H); 8.66 (d, 1H).

3-(4-(1-(2,2-Dimethyl-1,3-dioxolan-4(S)-ylmethoxycarbonyl)-1 ,2,5,6-tetrahydro-4-pyridinyl)-

3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one (130 mg, 0.25 mmol) was
dissolved in tetrahydrofuran (5 ml), treated with 2'-M aqueous hydrochloric acid (2 ml), and
stirred at ambient temperature for 72 hours. Excess potassium carbonate was added to remove
acid and water, and the solution filtered. The filtrate was evaporated, and the residue purified
by chromatography on a 10 g silica Biotage column, eluting with a gradient increasing in
polarity from 0 to 10% MeOH in dichloromethane. Relevant fractions were combined and
evaporated to give the desired product (103 mg). MS (ESP): 478 (MH) for c"nHuFN,o; '
NMR (DMSO-dg) 8: 2.42 (m, 2H); 3.37 (t, 2H); 3.57 (m, 2H); 3.65 (dd, 1H); 3.93
(overlapping m, 2H); 4.06 (overlapping m, 3H); 4.19 (t, 1H); 4.47 (m, 2H); 4.59 (t, 1H);
4.84 (d, 1H); 5.07 (m, 1H); 5.99 (brs, 1H); 6.37(d, 1H); 7.32(dd, 1H); 7.39 (t, 1H); 7.51
(dd, 1H); 8.78 (d, 1H). S -

25

30

one

Using essentially the same procedure as for Example 131, but sté.rting with 3-(4-(1,2,5,6-
tetrahydro-4-pyridinyl)-3,5-diﬂuorophen‘yl)-5(R)-(isoxazol—3?ylokymethyl)oXazolidin—2-one
hydrochloride (151 mg, 0.36 mmol), gave the title compound (170 mg).

MS (ESP): 536 (MH™) for C,H,,F,N,0, |

NMR (DMSO-dg) &: 1.26 (s, 3H); 132 (s, 3H); 231 (m, 2H); 3.58 (m, 2H); 3.69 (d&,'
1H); 3.91 (dd, 1H); 4.03 (o_verlapping' m, 4H); 4.12 (dd, 1H); 4:.18 (t, 1H); 4.26 (m, 1H);
4.43 (m, 2H); 5.08 (m, 1H); 5.85 (brs, 1H); 6.37 (d, 1H); 7.34(d, 2H); 8.67 (d, 1H).
Example 134: 3-(4-(1-(2(S).3-Dihydroxypropyloxycarbonyl)-1,2,5.6-tetrahvdro-4-

0
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Using essentially the same procedure as for Example 132, but starting with 3-(4-(1-(2,2- -
dimethyl-1,3-dioxolan-4(S)-ylmethoxycarbonyl)-1,2,5,6-tetrahydro-4-pyridinyl)-3,5-
difluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one (140 mg, 0.26 mmol), gave
the title compound (116 mg): MS (ESP): 496 (MH™) for C,,H,,F,N,0,

NMR (DMSO-dg) 8:* 2.32 (m, 2H); 3.36 (t; 2H); 3.59 (m, 2H); 3.66 (dd, 1H); 3.94
(overlapping m, 2H); 4.06 (overlapping m, 3H); 4.19 (t, 1H); 4.49 (m, 2H); 4.57 (t, 1H);
4.85(d, 1H); 5.10 (m, 1H); 5.87 (brs, 1H); 6.37 (d, 1H); 7.34 (d, 2H); 8.78 (d, 1H).

fluorophenyl)-S(R)-( isoxazol-3-yloxymethyl)oxazolidin-2-one

Resin bound 3-(4-(1-(2-hydroxyethoxycarbonyl)-1 ,2,5,6-tétrahydro-4-pyridinyl)-3- -
fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one (200 mg, 0.118 mmol) was
swelled in dichloromethane (2 ml) over 1 hour. Solvent was drained, and the resin treated
with TFA (1% in dichloromethane, 2 ml), to develop a red colour from bound trityl cation.
The resin was washed with dichloromethane (6 x 1 ml), and the combined washings
evaporated to dryness, then azeotroped with 3 portions of isohexane/dichloromethane to give

the title compound (46 mg) as a white powder.

MS (ESP): 448 (MH) for C,H,,FN,0,

NMR (DMSO-dg) &: 2.42 (m, 2Hj; 3.56 (m, 4H); 3.92 dd. 1H); 4.02 (m, 4H); 4.19 (t, 1H);
4.45 (m, 2H); 5.07 (m, 1H); 5.98 (s, 1H); 6.36 (d, 1H); 7.32 (dd, 1H); 7.39 (t, 1H); 7.48
(dd, 1H); 8.66 (d, 1H). |

The intermediate for this compound was prepared as follows :

Resin bound 2-hydroxyethvl 4-nitrophenyl carbonate

Ethylene glycol 2-chlorotrityl resin (Novabiochem, polystyrene backbone, 0.59 mmol/g, 400
mg, 0.236 mmol) was swelled in based washed dichloromethane (2 ml) over 30 minutes.
Solvent was drained, and a premixed solution of 4-nitrophenyl chloroformate (237 mg, 1.18
mmol) and triethylamine (357 mg, 3.54 mmol) in base washed dichloromethane (2 ml) was
added, and the mixture shaken for 18 hours. Solvent and'reagents were drained, and the resin "

washed with dichloromethane (6 x 1 ml), then diethyl ether (2 x 2 ml) to give title product. IR
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(single bead) v:-1767 em™

fluorophenyl)-5(R)-(isoxazol-3-yloxymethvl)oxazolidin-2-one

Resin bound 2-hydroxyethyl 4-nitrophenyl carbonate (200 mg, 0.118 mmol) was swelled in

based washed dichloromethane (2 ml) over 30 minutes. Solvent was drained, and a premixed
solution of 1,2,5,6-tetrahydro-4-pyridinyl)-3-fluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)-
oxazolidin-2-one hydiochloride (233 mg, 0.59 mmol) and diisopropylethylamine (227 mg,
1.77 mmol) in base washed dichioromethane (3 ml) was added, and the mixture shaken for 6

hours. Solvent and reagents were drained, and the resin washed with dichloromethane (6x 1

m]), then diethyl ether (2 x 2:m1) to give title product. IR (single bead) v: 1761, 1695 cm’

difluofophenyl)-S(R)-( isoxazol-3-yloxymethyl)oxazolidin-2-one

Usihg the same technique as in Example 135 but starting from resin bound 3-(4-(1-(2-

hydroxyethogycarbonyl)-l ,2,5,6-tetrahydro-4-pyridinyl)-3,5-difluorophenyl)-5(R)-(isoxazol-
3-yloxymethyl)oxazolidin-2-one (200 mg, 0.118 mmol), gave the title compound (44 mg) as a
gum. MS (ESP): 466 (MH™) for C, H,,F.N;0; o
NMR (DMSO-dg) &: 2.30 (m, 2H); 3.54 (m, 4H); 3.90dd, 1H); 4.03 (m, 4H); 4.18 (1, 1H);

4.45 (m, 2H); 5.08 (m, 1H); 5.85 (s, 1H); 6.35(d, 1H); 7.32 (d, 2H); 8.66 (d, 1H).

The intermediate for this compound was prepared as follows :

Resin bound 3-(

difluorophenyl)-5(R)-(isoxazol-3-yloxymethyl)oxazolidin-2-one
Using the same technique as in Example 72 but using from 3-(4-(1-(2-

hydroxyethoxycarbonyl)-1 ,2,5,6-tetrahydro-4—pyri_diny1)-3,S-diﬂuorophenyl)-S(R)-(isoxazolf
3-yloxymethyl)oxazolidin-2-one hydrochloride (244 mg, 0.118 mmol), gave the title product.
IR (single bead) v: 1764, 1696 cm™

methyl-5(R)-isoxazolvloxymethvi)oxazolidin-2-one
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3-(4-(1-Benzyl-1,2,5,6-tetrahydro-4-pyridiny1)-3,5-difluorophenyl)-5(R)-hydroxy-
methyloxazolidin-2-one (1.28 g, 3.2 mmol), 3-methyl-5-hydroxyisoxazole (291 mg, 3.5
mmol), and tributylphosphine (0.97 g, 4.8 mmol) were dissolved by stirring in dry tetra-
hydrofuran (20 ml) under nitrogen. The mixture was cooled in an ice-bath, and 1,1'-(azo-
dicai'bonyl)dipiperidine (1.21 g, 4.8 mmol) added dropwise over 10 minutes. The solution
was stirred 18 hours, allowing the temperature to rise to ambient. Reduced azo compound
was filtered off, and the solution evaporated to dryness. The residue was purified by -
chromatography on a 90 g Biotage silica column, eluting with 1:1 diethyl
ether/dichloromethane. Relevant fractions were combined and evaporated to give the title

product (0.58 g). Starting isoxazole described in Bull. Soc. Chim. Ffance, 1970, 2690.

MS (ESP): 482 (MH?) for C,iH,sF,N;0,

NMR (500 MHz, DMSO-dg) &: 2.20 (s, 3H); 2.43 (brs, 2H); 2.70 (t, 2H); 3.18 (m, 2H);
3.65 (s, 2H); 3.95 (dd, 2H); 4.13 (t, 1H); 4.40 (dd, 1H); 4.50 (dd, 1H); 4.97 (m, 1H);" 5.15
(s, 1H); 5.81 (s, 1H); 7.13 (d,2H); 7.26 (t, 1H); 7.33 (m, 2H); 7.37 (m, 1H).

thiomethyl)oxazelidin-2-one
3-3 -ﬂuoro-4—(4—methy1-imidazol— 1-yl)phenyl)-5(R)-methanesulfonyloxymethyloxazolidin-2-

~one (see Example 141; 369 mg, 1 mmol) and-5-mercapto-1,2,3-triazole sodium salt (186 mg,
1.5 mmol), were dissolved in DMF (7 ml), then heated at 75° for 1 hour. The mixture was
diluted with sodium bicarbonate solution (5%, 25 ml), extracted with EtOAc (50 ml), washed
with water (2 x 15 ml), brine (15 ml), dried (magnesium sulfate) and purified by
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 10% MeOH in dichloromethane, to give the title compound (110 mg).
MS (ESP): 375 (MH") for C,(H;;FN,O,S

NMR (DMSO-dg) &: 2.14 (s, 3H); 3.31 (m, 2H); 3.91 (dd, 1H); 4.26 (t, 1H); 4.89 (m, 1H);
7.22 (s, 1H); 7.42(dd, 1H); 7.61 (t, 1H); 7.73 (dd, 1H); 7.87 (s, 1H); 8.02 (s, 1H); 15.23
(br, 1H). ' o '

tetrazolyDthiomethyl)oxazolidin-2-oene
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Using the same technique as in Example 138 but starting from 1-methyl- S-mercapto-tetrazole
(174 mg, 1.5 mmol), gave the title compound (220 mg). '

MS (ESP): 390 (MH") for C,;H,;FN,0,8

NMR (DMSO-d¢) 3: 2.16 (s, 3H); 3.73 (d, 2H); 3.96 (s overlapping dd, 4H); 4.28 (t, 1H);
5.04 (m, 1H); 7.22 (s, 1H); 7.45 (dd, 1H); 7.64 (t, 1H); 7.72 (dd, 1H); 7.87 (s, 1H). o

thiadiazoly)methyl)oxazolidin-2-one
Sodium hydride (50% in oil, 72 mg, 1.5 mmol) was stitred in suspension in DMF (7 ml)

under nitrogen at ambient temperature. 3-Hydroxy-1,2,5-thiadiazole (153 mg, 1.5 mmol) was |
added and stirring continued for 10 minutes, then 3-(3-fluoro-4-(4-methyl-imidazol-1-
yhphenyl)-5(R)-methanesulfonyloxymethyloxazolidin-2-one (369 mg, 1 mmol) was added
and the mixture heated at 75° for 2 hours. The mixture was diluted with sodium bicarbonate
solution (5%, 25 ml), extracted with EtOAc (50 ml), washed with water (2 x 15 ml), bririe (15
ml), dried (magnesium sulfate) and purified by chromatography on a 10 g silica Mega Bond
Elut® column, eluting with a gradient increasing in polarity from 0 to 10% MeOH in
dichloromethane, to give the title compound (330 mg). MS (ESP): 376 (MH") for
CieH\FNO,S. ' _

NMR (DMSO-dg) 8: 2.17 (s, 3H); 4.02 (dd, 1H); 4. 26 (t, IH), 4.80 (m, 2H); 5.16 (m, 1H);
7.22 (s, 1H); 7.48 (dd, 1H); 7.63 (t, 1H); 7.77 (dd, 1H); 7.88 (s, 1H); 8.47 (s, 1H).

thiadiazolyl)methyl)oxazolidin-2-one
Sodium hydride (60% in oil, 110 mg, 2.75 mmol) was added to a solution 3-hydroxy- -

isoxazole (229 mg, 2.7 mmol) in DMF (15 ml) under nitrogen at 0°, and the mixture stirred 15

minutes. A solution of 3-(3-fluoro-4-(5-methyl-imidazol-1-yl)phenyl)-5(R)- -
methanesulfonyloxymethyloxazolidin-2-one (680 mg, 1.8 mmeol) in DMF (7 ml) was added,
and the mixture stirred 18 hours at ambient temperature. Solvent was evaporated, the residue
dissé)lved in EtOAc (50 ml), washed with water (2 x 30 ml), brine (15 ml), dried (magnesium
sulfate) and puriﬁgd by chromatography on a 10 g silica Mega Bond Elut® column, eluting

with a gradient increasing in polarity from 0 to 3% MeOH in dichloromethane, to give the
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title compound (149 mg).
MS (ESP): 359 (MH") for C,;H,;FN,O,

NMR (CDCI3) 3: 2.12 (s, 3H); 4.03 (dd, IH); 4.21 (t, 1H); 4.53 (dd, 1H); 4.61 (dd, 1H);

5.08 (m, 1H); 6.01 (d, 1H); 6.91 (d, 1H); 7.29 (dd, 1H); 7.36 (t, lH) 7.48 (d 1H); 7.71
(dd, 1H); 8.16 (d, 1H)."

The intermediates for Examples 106, 140 & 141 were prepared as follows :

vDnitrobenzene

4-Methylimidazole (45.1 g, 0.55 M) and N,N-diisopropylethylamine (161 g, 1.25 M) were
dissolved in acetonitrile (800 ml), and 3,4-difluoronitrobenzene (79.5g, 0.5 M) added. The
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated,
the residue dissolved in EtOAc (800 ml), washed with water (400 ml), brine (200 ml), and
dried (magnesium sulfate). The residue was dissolved in toluene (250 ml), treated with
charcoal, filtered, and diluted with hot cyclohexane (75 ml) to crystallise 3-fluoro-4-(4-
methyl-imidazol-1-yhnitrobenzene (64.7 g).

MS (ESP): 222 (MH") for C,;H,FN,O,

NMR (DMSO-dg) &: 2.18 (s, 3H); 7.29 (s, 1H); 7.92 (t, 1H); 8.07 (s, IH); 8.18 (dd, 1H);
8.38 (dd, 1H).

The mother liquors were evaporated, and chromatographed on a 90 g Biotage silica column,
eluting with a gradient from dichloromethane to 1:1 dichloromethane / acetonitrile. Relevant
fractions were combined and evaporated to give a 2:1 mixture of the 5-methyl:4-methyl
isomers (8 g). This was then subjected to HPLC on Merck Lichro Prep silica eluting with
EtOAc / MeOH (95:5) at 400 ml/min to separate 3-fluoro-4-(5-methyl-imidazol-1-
yDnitrobenzene (5.2 g).

NMR (DMSO-dg) &: 2.09 (s, 3H); 6.87(d, 1H); 7.81 (d, 1H); 7.87 (t, 1H); 8.23 (dd 1H);
8.42 (dd, 1H). MS (ESP): 222 (MH") for C,(H,FN,0, ' '

5-Amino-2-(4-methyl-imidazol-1-y)fluorobenzene
3-Fluoro-4-(4-methyl-imidazol-1-yl)nitrobenzene (64.7 g, 0.293 M) was dissolved in a
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mixture of MeOH (200-ml) and tetrahydrofuran (800 ml); cooled to 0° under nitrogen, and
treated with ammonium formate (99.3 g, 1.46 M) followed by palladium on charcoal ( 10%,
2.5 g). The mixture was stirred at ambient temperature for 48 hours, filtered through cel.ite,
celite washed with MeOH (200 ml), and filtrate evaporated to dryness. The residue was
partitioned between EtOAc (800 ml) and 10% aqueous sodium bicarbonate (250 ml). The |
organic layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and
evaporated to give title compound (50.6 g). -

MS (ESP): 192 (MH") for C,,H,(FN,

NMR (DMSO-dg) &: 2.12 (s, 3H); 5.60 (brs; 2H); 6.42 (dd, 1H); 6.47 (dd, 1H); 6.98 (s,
1H); 7.11 (t, 1H); 7.60 (s, 1H).

5-Amino-2-(5-methvl-imidazol-1-vD)fluorobenzene

Using essentially the same procedure as for the 4-methyl isomer, but starting from 3-fluoro-4- -

(5-methyl-imidazol-1-yl)nitrobenzene (5.2 g, 23.5 mmol) gave the title product (3.45 g). MS
(ESP): 192 (MH") for C,oH,,FN, ' o '

5-Benzyloxycarbonylamino-2-(4-methyl-imidazol-1-yD)fluorobenzene
5-Amino-2-(4-methyl-imidazol-1-yl)fluorobenzene (50.6 g, 0.265 M) was dissolved in dry

dichloromethane (800 ml) under nitrogen, and cooled to -5°. Pyridine (26.1 g, 0.33 M) was
added, followed by benzyl chloroformate (49.9 g, 6.292 M) over 30 minutes. The mixture
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium
bicarbonate (5%, 350 ml) was added, the organic layer separated, and the aqueous layer re-
extracted with dichloromethane (2 x 200 ml), and combined organics dried (magnesium -~
sulfate). After ﬁltration. and evaporation, the residue was recrystallised from toluene (300 mi)
to give title product (80 g).

MS (ESP): 326 (MH") for C,;H,(FN,0,

NMR (DMSQ-dg) &: 2.15 (s, 3H); 5.16 (s, 2H); 7.13 (s, 1H); 7.31 (dd, 1H); 7.41 (m, SH);

7.48 (t, 1H); 7.57 (dd, 1H); 7.78 (s, 1H); 10.15 (br s, 1H).

Using essentially the same procedure as for the 4-methyl isomer. but starting from 5-amino-2-
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(S-methyl-lmldazol- -yl)ﬂuorobenzene (3.45¢g,18.1 mmol) ave the title product (335g),

after trituration of the crude w1th a mixture of diethyl ether / tsbhexane (1:1). MS (ESP): 326
(MH") for C,;H,;FN;0, .

NMR (DMSO-dg) &: 2.00 (s, 3H); 5.17 (s, 2H); 6.78 (s, 1H); 7.37 (overlapping m, 7H);
7.61 (dd, 1H); 7.63 (s, 1H); 10.21 (br's, 1H).

5-Benzyloxycarbonylamino-2-(4-methyl-imidazol-1-yl)fluorobenzene (54 g, 0.166 M) was
dissolved in a mixture of dry tetrahydrofuran (600 ml) and 1,3-dimethyl-2,4,5,6-tetrahydro-
2(1H)-pyrimidinone (100 ml) under nitrogen, cooled to -70°, and treated with a solution of
n-butyllithium (1.6 M in isohexane, 114 ml), over 30 minutes. After stirring for 30 minutes at
-70°, a solution of (R)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was
added over 15 minutes. Stirring was continued for 16 hours allowing the temperature to rise
to ambient. The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and
EtOAc (800 ml), and undissolved solid was removed and washed well with diethyl ether to' -
give title product (16.3 g).

The aqueous layer was. further extracted with EtOAc (2 x 750 ml), the combined extracts dried

(magnesium sulfate) and evaporated, and the residue triturated with diethyl ether. The
resulting solid was recrystallisd from ethanol to give more product (10.9 g). MS (ESP): 292
(MH") for C, H,,FN,0,

NMR (DMSO-dg) 8: 2.13 (s, 3H); 3.56 (dd, 1H); 3.68 (dd, 1H); 3.86 (dd, 1H); 4.11(t,
1H); 4.73 (m, 1H); 5.21 (br, 1H); 7.18 (s, 1H); 7.45 (dd, 1H); 7.60 (t, 1H); 7.73 (dd, 1H);
7.83 (s, 1H).

30

5-Benzyloxycarbonylamino-2-(5-methyl-imidazol-1-yl)fluorobenzene (3.2 g; 9.85 mmol) was
dissolved in dry tetrahydrofuran (40 ml) under nitrogen, cooled to -70°, and treated with a
solution of n#-butyllithium (1.6 M in isohexane, 6.81 ml). After stirring for 20 minutes at -70°,
(R)-glycidylbutyrate (1.57 g, 10.09 mmol) was added at -70°. Stirring was continued for 16
hours allowing the temperature to rise to ambient. The mixture was treated MeOH (10 ml),

stirred 15 minutes, then poured into aqueous sodium bicarbonate (5%, 100 ml) and extracted
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with EtOAc (3 x 40 ml). The combined extracts were washed with brine (20 ml), dried
(magnesium sulfate) and evaporated, and the residue purified by chromatography on a 20 g
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 5 to 10%

MeOH in dichloromethane. Relevant fractions were combined and evaporated, to give the

desired product.(0.86 g). MS (ESP): 292 (MH") for C, H,,FN,0;,

NMR (DMSO-dg) &: 2.03 (s, 3H); 3.57 (dt, 1H); 3.69 (dt, 1H); 3.87 (dd, 1H); 4.14 (t, 1H),
4.74 (m, 1H); 5.22 (t, 1H); 6.81 (s, 1H); 7.50 (overlapping m, 2H); 7.66 (s, IH); 7.75(t,

15

20

one

3-(3-Fluoro-4-(4-methyl-imidazoi-1 -yl)phenyl)—S(R)-hydroxymethyloxazolidin—Z-one (11.8 g,
40.5 mmol) was stirred in a mixture of pyridine (200 ml) and triethylamine (4.86 g, 48.2
mmol) under nitrogen in an ice-bath. Methanesulfonyl chloride (5.16 g, 45 mﬁol) was added
dropwise, and the mixture stirrd for 2 hours, allowing the temperature to rise to ambient.
Solvent was evaporated, and the residue stirred vigorously with a mixture of aqueous sodium
bicarbonate (5%, 200 ml) and isohexane (200 ml). The precipitate was filtered, washed with -
water then isohexane, and dried. The residue was recrystallised from hot acetone (200 ml) by
dilution with isohexane (300 ml) to give the title product (11.7 g), mp 151-153°. MS (EI): 369
(M") for C,;H,;FN,O,S

NMR (DMSO-dg) &: 2.16 (s, 3H); 3.27 (s, 3H); 3.88 (dd, 1H); 4.24 (t, 1H); 4.47 (dd, 1H);
4.54 (dd, 1H); 5.04 (m, 1H); 7.20(d, 1H); 7.45 (dd; 1H); 7.63 (t, 1H); 7.73 (dd, 1H); 7.85
(t, LH).

30

one

3-(3-Fluoro-4-(5-methyl-imidazol-1-yl)pheny1)—5(R)-hy&oxymethyloxazolidin-Z-one (0.86 g,
2.96 mmol) was Stirred in'a mixture of pyridiné (30 ml) and triethylamine (0.36 g, 3.55 mmol)
under nitrogen in an ice-bath. Methanesulfonyl chloride (0.37 g, 3.26 mmol) was added
dropwise, and the mixture stirrd for 18 hours; allowing the temperanire to rise to ambient.

Solvent was evaporated, and the residue dissolved in dichloromethane (50 ml), and washed

il
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with agueous sodium bicarbonate (5%, 25 ml), water (2 x 25 ml), brine (20 ml), and dried
(magnesium sulfate). The fesmue After evaporation was tntuf'éied with diethy! ether to give
the title product (0.68 g).

MS (ESP): 370 (MH") for C,;H,,FN,O,S

3-fluorophenyl)oxazolidin-2-one

Diisopropylazodicarboxylate (0.22g, 1.1mmol) was added dropwise at ambient temperature to
a stirred solution of 5(R)-hydroxymethyl-3-(4-[3,6-dihydro-(2H)-pyran-4-yl}-3-
fluorophenyl)oxazolidin-2-one (W097/09328; 0.275g, 0.93mmol), 3-hydroxy1,2,5-

~ thiadiazole (Weinstock et al. Journal of Organic Chemistry 32, 2823 {1967]; 0.112g,

15

20

25

30

1.1mmol) and triphenylphosphine (0.288g, 1.1mmol) in dry THF (7ml). The solution was
kept for 1.5 hours. Solvent was evaporated and the residue was purified by flash column
chromatography, eluting with EtOAc/isohexane (1:1)

to give the title product (0.256g ,73%) as a solid (mp 146-148 °C). MS: 378 (MH"); NMR:
2.4 (1H, bs); 3.78 (3H, t); 3.96 (1H, m); 4.2 (3H, m); 4.66 (2H, m); 5.1 (1H, m); 6.05 (1H, s);

7.27-7.5 (3H, m); 8.41 (1H, s).

Example 143 : 5(R)-(3-Methvi-1.2.5-o0xadiazol-5-oxide-4-yl)oxymethvl-3-
(2H)-pyran-4-yll-3-fluorophenvl)oxazolidin-2-one

Sodium hydride (28mg of a 60% suspension in mineral oil, 0.69mmol) was added

portionwise to a solution of 5(R)-hydroxymethyl-3-(4-[3,6-dihydro-(2H)-pyran-4-yl]-3-
fluorophenyl)oxazolidin-2-one (0.2g, 0.69mmol) in dry dimethoxyethane (3ml) and the
mixture was stirred for 40 minutes. 3-Methyl-4-nitro-1,2,5-oxadiazole-5-oxide [Nikolaeva et
al. Izv. Akad. Nauk SSSR, Ser. Khim. 965 (1972)] (0.1g, 0.69mmol) was added portionwise

over 5 minutes and the cloudy solution stirred for 40 minutes. Water (20ml) was added and

‘the mixture extracted three times with EtOAc. The combined extracts were dried by filtration

through phase separation paper (Whatman 1PS) and evaporated. The residue was purified by
flash column chromatography, eluting with EtOAc/isohexane (7:3) to give the title product
(0.112g, 41%) as a solid mp 138-140°C. NMR(CDCl,): 2.07 (3H, s); 2.5 (2H, bs); 3.91 (3H,
t); 4.2 (1H, t); 4.31 (2H, m); 4.62 (2H, m); 5.06 (1H, m); 6.05 (1H. s); 7.2-7.42 (3H, m).
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' nyran-4-yll-3—ﬂuoropheny'l)oxazolidin-z-one
Sodium hydride (28mg of a 60% suspension in mineral oil, 0.69minol)' was added toa

solution of 5(R)-hydroxymethyl-3-(4-{3,6-dihydro-(2H)-pyran-4-yl]-3-
fluorophenyl)oxazolidin-2-one (0.2g, 0.69mmol) in DMSO (5ml) and the mixture was stirred
for 1hour. 2-Methyl-5-sulfonylmethyl-1,3,4-oxadiazole (RB Woodward et al, (Journal of the

'American Chemical Society 105, 904 [1983]) (0.11g, 0.69mmol) was added and the solution

heated at 110°C for 9 hours. Water (40ml) was-added and the mixture extracted three times
with EtOAc. The combined extracts were dried by filtration through phase separation paper
(Whatman 1PS) and evaporated. The residue was purified by flash column chromatography,
eluting first.-with EtOAc and then with EtOAc/MeOH (20:1) to give the title product (23mg,
9%) as a solid (mp 146-147°C). MS: 376 (MH+). NMR(CDCL,): 2.41 (3H, s); 2.49 (2H, bs);
3.91 (3H, t); 418 (1H, 1); 4.31 (2H, m); 4.7 (2H, m); 5.05 (1H, m); 6.04 (1H, s); 7.23 (2H, m);

7.4 (14, d).

Example 145 : 5(R)- (5-Methoxycarbonylisoxazol-3-yhoxymethyl-3-(4-(3, 6-dihvdro-(2H)-

pyran-4-vil-3-fluorophenvl)oxazolidin-2-one

Using the method of Example 142 but starting from 5-methoxycarbonyl-3-hydroxyisoxazole,
the title compound was obtained in 65% yield as a solid (mp 145-147°C). MS: 419 (MH").
NMR(CDCL,): 2.5 (2H, bs); 3.93 (3H, s + 3H, m); 4.18 (1H, t); 4.32 (2H, 5); 4.59 (2H, m);
5.04 (1H, m); 6.06 (1H, s); 6.58 (1H, s) 7.24 (2H, m); 7.4 (1H, d).

Iodine (0.67g, 2.64mmol) was added portionwise to a stirred solution of 5(R)-1,2,5-

thiadiazol-3-yloxymethyl-3 -phen&loxazolidin-2-one (0.7g, 2.53mmol) and silver
trifluoroacetate (0.727g, 3.29mmol) in acetonitrile (4ml) and chloroform (6ml). The mixture
was stirred for 24 hours in the dark. The mixture was filtered and the filtrate evaporated. The
residue was extracted with EtOAc and the extract washed with water, dilute ammonia (0.1ml
of 0.88SG ammonia in 25ml water), water and brine, dried (Na,SO,) and evaporated to give

the title product as a solid (0.749g, 73%)

| |
A
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MS: 404 (MH"); NMR: 3.94 (1H, m); 4.18 (1H, t); 4.67 (2H, m); 5.1 (1H, m); 7.38 (2H, d);
7.7 (2H, d); 8.41 (1H, s5). ' :

The necessary starting material, 5(R)-1,2 5—th1ad1azol-3-yloxymethyl-3-phenyloxazohdm—Z-
one, was made by the method of Example 142, but starting from
5(R)-hydroxymethyl-3-phenyloxazolidin-2-one (Gregory, WA. et al, J. Med. Chem. (1989),
32, 1673-81), the title product being obtained as a solid in 83% yield. MS: 278 (MH");

NMR(CDCL): 4.0 (1H, m); 4.2 (1H, t); 4.68 (2H, m); 5.04 (1H, m); 7.18 (1H, 1); 7.4 (2H, 1);

7.55 (2H, d); 8.0 (1H, s).

Example 147 : 5(R)-1,2,5-Thiadiazol-3-
dioxo-3-yljphenvl)oxazolidin-2-one

A mixture of 5(R)-1,2,5-thiadiazol-3-yloxymethyl-3-(4-iodophenyl)oxazolidin-2-one
(Example 146) (0.6g, 1.49mmol), 2,5-dihydrothiophen-1,1-dioxide (0.185g, 1.57mmol),
iriethylamine (0.26ml. 01.87mmol), tetrabutylammonium bromide (0.48g, l.49ﬁ1mol) and
palladium acetate (17mg, 0.0759mmol) in DMF (4ml) was heated at 60°C for 19 hours under
nitrogen. After cooling, the mixture was partitioned between water and EtOAc and the
aqueous layer was twice further extracted with EtOAc. The combined extracts were washed
with water and brine, dried (Na,S0O,) and evaporated. The residue was triturated with
acetonitrile to give the title product (71mg, 12%) as a solid. MS: 394 (MH"); - -
NMR(400MHz): 4.0 (1H, m); 4.1 (2H, m); 4.25 (1H, t); 4.4 (2H, s); 4.7 (2H, m); 5.15 (1H,
m); 6.57 (1H, s); 7.6 (4H, m); 8.45 (1H, s).

dihvdroxypropanovl)-1.2.5.6-tetrahvdropyrid-4-yl)phenyl)oxazolidin-2-one

IN aqueous HCl (1ml) was added to a solution of 5(R)-(1,2,5-thiadiazol-3-yloxymethyl)-3-
(3-fluoro-4-(1-(2,2-dimethyl-1,3-dioxolan-4(S)-ylcarbonyl)-1,2,5,6-tetrahydropyrid-4-
yD)phenyl)oxazolidin-2-one (0.154g, 0.32mmol) in THF (3ml) and the solution kept for two
days. The solution was evaporated and the residue azeotroped twice with ethanol. The
residue was purified by chromatography on a BondElut silica column, eluting first with
dichloromethane and then 2% MeOH/ dichloromethane to give the title product (37mg, 26%)
as a solid. MS: 465 (MH"); NMR(400MHz): 2.5 (2H+DMSO0); 3.3 (1H, 5)3.4 (1H, m); 3.5
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“(1H, m); 3.76 (1H, m); 4.0 (1H; t); 4.15 (1H, s); '4Q26_'(1H,' t); 4.4 (1H, m); 4.8 (3H, m); 4.97
(1H, m); 5.18 (1H, m); 6..03 (1H, s); 7.32-7.46 (2H, m); 7.53 (1H, d); 8.47 (1H, 5).

‘The necessary starting material was made by the method of Example 142, but starting from

5(R)-hydroxymethyl-3-(3-fluoro-4-(1-(2,2-dimethyl-1 ,3-diox‘ola_n-4(S)-ylcarbonyl)— 1,2,5,6-

tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one (prepared by analogy to Example 11) to give

the title product in 56% yield' MS: 505 (MH"); NMR; 1.32 (6H; s);2.41 (2H+DMSO)' 3.58
(1H, m); 3.66 (2H, m); 3.82 (1H, t); 4.02- 4.27 (SH, m); t); 4.69 (1H, m), 4.9 (1H, m); 5.19

(1H, t); 6..0 (1H, s); 7.32 (2H, m); 7.5 (1H, d); 8.47.

Example 149 : 5(R)- l,2,5-Th1adnazol-3-vloxxme thvl-3-(4-(1-(2(R) 3-d|hvdroggy

ropanovl-1,2.5.6-tetrahvdropy

Using the method described for Example 148, but starting from 5(R)-1,2,5-thiadiazol-3-
yloxymethyl-3-(4-(1-(2,2-dimethyl-1,3 -dioxolan-4(R)¥ylcarBonyl)-1 ,2,5,6-tetrahydropyrid-4-
yl)-3-fluorophenyl)oxazolidin-2-one, the title product was obtained in 50% as a solid. MS:
465 (MH"); NMR(400MHz): 2.42 (2H+DMSO); 3.5 (1H, m); 3.58 (1H, m); 3.71 (1H, m);
3.98 ('lH t); 4.1 (1H, s); 4.2 (1H, t); 4.35 (1H, m); 4.77 (3H, m); 4.93 (1H, m); 5.12 (1H, m);
6..02 (1H, s)73742(2H m); 7.5 (1H, d); 8.42 (1H, s). '

The necessary starting material, 5(R)-1,2,5-Thiadiazol-3-yloxymethyl-3-(4-(1-(2,2- dlmethyl-
1,3-dioxolan-4(R)-ylcarbonyl)-1,2,5,6-tetraliydropyrid-4-yl)-3-fluoro phenyl)oxazolidin-2-
one, was made as follows:- .

i) 5(R)-1,2,5-Thiadiazol-3-yloxymethyl-3-(3-fluoro-4-(1-benzyl-1 ,2,5,6-tetrahydropyrid—4—
yl)phenyl)oxazolidin-2-one was made by the method of Example 142, but starting from
5(R)-hydroxymethyl-3-( 4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-yl)-3-
fluorophenyl)oxazolidin-2-one (W097/30995 & by analogy to reference Example 4) in
58% yield. MS: 467 (MH"); NMR; 2.4 (2H+DMSO); 2.6 (2H, m); 3.02 (2H, m); 3.57
(2H, s); 3.92 (1H, m); 4.2 (1H, t); 4.62 (2H, m); 5.1 (1H, m); 5.91 (1H, 5); 7.2-7.4 (7H,
m); 7.48 (1H, d); 8.4 (1H, s). )

ii) Diisopropylethylamine (0.39ml, 2.24mmol) was added dropwise to a stirred solution at
5°C under nitrogen of 5(R)-1,2,5-thiadiazol-3-yloxymethyl-3-(4-(1-benzyl-1,2,5,6-
tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one (3.48g, 7.47mmol) in
dichloromethane (60ml), followed by 1-chloroethyl chloroformate (1.05ml, 9.73mmol).

11
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The mixture was stirred at 5°C for 2 hours and the intermediate carbamate was freed from
benzyl chloride by flash-column chromatography (silica gel, Merck 7736), eluting with a
gradient of 10-30% EtOAc in isohexane. The carbamate was heated in refluxing MeOH
(40ml) for 1 hour. Solvent was evaporated and the residue triturated with ether to give
5 5(R)-1,2,5-thiadiazol-3-yloxymethyl-3-(3-fluoro-4-(1,2,5,6-tetrahydropyrid-4- .
- yDphenyl)oxazolidin-2-one hydrochloride as a solid in 82% yield MS: 376 (MH")(free
base); NMR; 2.67 (2H, s); 3.3 2H+DMSO); 3.75 (2H, s); 4.0 (1H, m); 4.25 (1H, t);
4.7 (2H, m); 5.14 (1H, m); 6.05 (1H, s); 7.4 (2H, m); 7.55 (1H, d); 8.42 (1H, s); 9.35
(1H, bs).
10 iii) A solution of (R)-2,2-dimethyl-1,3-dioxolan-4-ylcarbonyl chloride (S Handa ef al, Synth.
Commun. (1995), .;5_, 2837) [0.597g, 3.63mmol] in dichloromethane (5ml) was added
‘dropwise to a stirred mixture of 5(R)-1,2,5-thiadiazol-3-yloxymethyl-3-(3-fluoro-4-
(1,2,5,6-tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one hydrochloride (1g, 2.42mmol) and
- pyridine (0.49ml, 6.06mmol) in dichloromethane (30ml) under nitrogen at ;10°C-. After
15 10 minutes the cooling bath was removed and thé mixture stirred for a furthet hour.

Water (30ml) was added and the organic layer washed with brine, dried (Na,SO,) and

evaporated. The residue was triturated with ether and filtered to give 5(R)-1,2,5-
thiadiazol-3-yloxymethyl-3-(4-(1-(2,2-dimethyl-1,3-dioxolan-4(R)-ylcarbonyl)-1,2,5,6-
tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one as a solid (1.13g, 93%) MS: 504

20 (MH"); NMR: 1.32 (6H, s); 2.42 (2H+DMSO0); 3.7 (2H, m); 4.0 (1H, m); 4.11 (2H, m);
4.25 (2H, m); 4.8 (2H, m); 4.91 (1H, m); 5.12 (1H, m); 6..02 (1H, s); 7.29-7.43 (2H, m);
7.5 (1H, d); 8.42 (1H, s).

25 dihvdroxzp_ropanozll-l,2,5,6-tetrahxdropyrid-4-yl)phenvl)oxazolidin-Z-oﬁe
Using the method described for Example 148, but starting from 5(R)-1,2,5-thiadiazol-3-
yloxymethyl-3-(3,5-difluoro-4-(1-(2,2-dimethyl-1-3-dioxolan-4(S)-ylcarbonyl)-1,2,5,6-
tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one, the title compound was obtained in 51% yield
as a solid. MS: 483 (MH"); NMR: 2.48 (2H+DMSO); 3.48 (1H, m); 3.54 (1H, m); 3.97. (1H,
30 t); 4.1 (1H,s);4.17 (1H, t); 4.34 (1H, m); 4.67 (3H, m); 4.95 (1H, m); 5.12 (1H, m); 5.88
(1H, s); 7.33 (1H, s); 7.36 (1H, s); 8.42 (1H, s).
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‘The necessary starting material was made as follows:-

i) Using the method described for Example 149 step i), but starting from S(R)-
hydroxymethyl-3-(4-(1-benzyl-1 ,2,5,6-tetrahydropyrid-4-yl)-3,5-difluoro
phenyl)oxazolidin-2-one, there was obtained in 58% yield, 5(R)-1,2,5-thiadiazol-3-

5 yloxymethyl-3-(4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-yl)-3,5-difluoro
_phenyl)oxazolidin-2-one as a solid. MS: 485 (MH"); NMR; 2.3 (2H, bs); 2.6 (2H, t);
3.03 (2H, s); 3.39 (2H, s); 3.95 (1H, m); 4.2 (1H, t); 4.65 (2H, m); 5.12 (1H, s); 5.77
(1H, s); 7.2-7.38 (7H, m); 8.41 (1H, 5).- ' | - :

ii) Using the method described for Example 149 step ii), but starting from 5(R)-1,2,5-

10 thiadiazol-3-yloxymethyl-3-(4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-y1)-3,5-
difluorophenyl)oxazolidin-2-one, there was obtained in 84% yield, 5(R)-1,2,5-thiadiazol-
3-yloxymethyl-3-(3,5-difluoro-4-(1 ,2,5,6-tetrahydropyrid-4-vl)phenyl)oxazolidin-2-one

- hydrochloride as a solid. MS: 395 (MH")(free base); NMR; 2.51 (2H, s); 3.28
(2H+DMSO0); 3.71 (2H, s); 3.98 (1H, m); 4.2 (1H, t); 4.65 (2H, m); 5.1 (IIH, m); 5.88
15  (1H,s); 7.33 (1H, s); 7.39 (1H, s); 8.41 (1H, s); 9.32 (1H, bs).
iii) Using the method described for Example 149 step iii), but starting from, 5(R)-1,2,5-
_thiadiazol-3-yloxymethyl-3-(3.5-difluoro-4-(1,2,5,6-tetrahydropyrid-4- '
yl)phenyl)oxazolidin-2-one hydrochloride and the appropriate (S)-dioxolan there was
obtained in 86% yield, 5(R)-1.2.5-thiadiazol-3-vloxymethyl-3-(4-(1-(2,2-dimethyl-1,3-

20 dioxolan-4(S)-ylcarbonyl)-1,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2- -
one as a solid. MS: 523 (MH"); NMR: 1.31 (6H, 2s); 2.4 (2H+DMSO0); 3.6-3.8 (2H, m);
4.08-4.2 (5H, m); 4.9 (1H, m); 5.12 (1H, m); 5.89 (1H, s); 7.32-7.37 (2H, 2s); 8.41 (1H,

tetrahvdrogyrid-#yl)-3-ﬂuorophen1l)oxazolidin-z-one'

A saturated solution of ammonia in MeOH (8ml) was added to a stirred solution of 5(R)-

1,2,5-thiadiazol-3-yloxymethyl-3-(4-(1-acetoxyacetyl-1,2,5,6-tetrahydropyrid-4-yl)-3-
fluorophenyl)oxazolidin-2-one (0.275g, 0.576mmol) in MeOH (8ml) and the solution kept for
30 20 hours. A small amount of insoluble material was filtered off and the filtrate concentrated.

On keeping at 5°C, a solid was obtained which was filtered and washed with a little cold
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MeOH and then cold ether to give the title compound (0.161g, 64%) as a solid. MS: 435
(MH"); NMR: 2.42 (2H+DMSO); 3.52 (1H, m); 3.67 (1H, m); 3.94. (1H, m); 4.0-4.17 (4H,
m); 4.2 (1H, t); 4.5-4.73 (3H, m); 5.12 (1H, m); 6.0 (1H, m); 7.28-7.42 (2H, m); 7.5 (1H, dd);
$.42 (1H, s). | |

The necessary starting material, was made as follows:-

Acetoxyacetyl chloride (0.21ml, 1.95mmol) was added to a stirred mixture of 5(R)-1,2,5-
thiadiazol-3-yloxymethyl-3-(3-fluoro-4-(1,2,5,6-tetrahydropyrid-4-yl)phenyl)oxazolidin-2-
one hydrochloride (product of step ii, Example 149) [0.412g, 1mmol] and sodium bicarbonate
(0.42g, Smmol) in acetone/water (15ml, 2:1) at 5°C. The mixture was allowed to warm up to
room temperature after 10 minutes and stirred for 18 hours. More acetoxyacetyl chloride
(0.3ml) and sodium bicarbonate (0.42g,) were added and after a further 6 hours, water was
added and the mixture extracted three times with EtOAc. The combined extracts were
washed successively with water, IN HCI and brine, dried (Na,SO,) and evaporated.. The
residue was triturated with ether and the solid filtered to give 5(R)-1 ,2,5-thiadiazol-3-
yloxymethyl-3-(4-(1-acetoxyacetyl-1,2,5,6-tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-
2-one (0.3g, 63% yield). MS: 477 (MH"); NMR: 2.08 (3H, s); 2.42 (2H+DMSO); 3.4 (2H,
m); 3.98 (1H, m); 4.08 (2H, bs); 4.21 (1H, t); 4..65 (2H, m); 4.8 (2H, m); 5.12 (1H, m); 6.0
(1H, m); 7.31 (2H, m); 7.5 (1H, d); 8.4 (1H, s).

‘Example 152 : 5(R)-1.2,5-Thiadiazol-3-vloxymethvl-3-(4-{1-hydroxyacetyvl-1.2.5.6-

tetrahydropyrid-4-vii}-3.5-difluorophenyl)oxazolidin-2-one
Using the method described for Example 151, but starting from 5(R)-1,2,5-thiadiazol-3-

yloxymethyl-3-(4-(1-acetoxyacetyl-1,2,5,6-tetrahydropyrid-4-yl)-3,5-
diﬂuorophenyl)oxazolidin-2-oné, the title cbmpound was obtained in 80% yield as a solid.
MS: 453 (MH"); NMR: 234 (2H, rh); 3.54 (1H, m); 3.71 (1H, m); 4.1 (1H, m); 4.05-4.28
(5H, m); 4.2 (1H, t); 4.54-4.72 (3H, m); 5.15 (1H, m); 5.89 (1H, m); 7.39 (24, d); 8.45 (1H,
s).

The necessary starting material was made by the method used to make the starting material
for Example 151, but starting from 5(R)-1,2,5-thiadiazol-3-yloxymethyl-3-(3,5-difluoro-4-
(1,2,5,6-tetrahydropyrid-4-yl)phenyl)oxazolidin-2-one hydrochloride (see Example 150

product (ii)) to give the product in 78% yield. MS: 477 (MH"); NMR: 2.08 (3H, s); 2.42
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(2H+DMSO); 3.4 (2H, m); 3.98 (1H, m); 4.08 (2H, bs); 4.21 (1H, t);4..65 (2H, m); 4.8 (2H,

“m); 5.12 (1H, m); 6.0 (1H, m); 7.31 (2H, m); 7.5 (1H, d); 8.4 (1H, s).

ﬂuoroghenv!)oxazolidin—z-_one
1,8-Diazabicyclo[5,4,0Jundec-7-ene (0.1ml, 0.674mmol) was added to a stirred suspension of

5(R)-methanesulfonyloxymethyl 3-(4-[3,6-dihydro-(2H)-pyran-4-yl}-3-

fluorophenyl)oxazolidin-2-one (prepared from the 5(R)-hydroxymethyl compound

(W097/09328) by reaction with methylsulfonyl chloride) (0.25g, 0.674mmol) and 2-
mercaptoimidazole (0.067g, 0.674mmol) in dioxan (Zml)'under nitrogen. The mixture was -
heated at 60°C for 4 hours and evaporated. The residue was purified by column
chromatography, eluting first with 2% MeOH/EtOAc and then with 4% MeOH/EtOAc to give
the title product as a solid (0.077g, 30%); mp178-179°C (dec.) MS: 476 (MH"); NMR: 2.39
(24, bs); 3.42 (2H, m); 3.79 (2H, 1); 3.86 (1H, m); 4.19 (3H, m); 4.89 (1H, m);" 6.07 (1H, s);
7.04 (2H, s); 7.26 (1H, dd); 7.38 (1H, t); 7.46 (1H, d).- ' '

A mixture of 1-amino-4-[(1 S)(4S)—2—bénzy1—2,5-diazahioyclo{2.2.1 yheptan-5-yl}-3-
fluorobenzene (0.13g, 0.438mmol) and 3(S)-oxirany1methoxy-1 .2,5-thiadiazole (0.069g,

0.483mmol) in MeOH (2ml) was stirred and heated at 60°C for 20 hours. Solvent was
evaporated and the residue partlally purified by ﬂash column chromatography, elutlng with
4/96/0.8 MeOH/dlchloromethane/O 88SG ammonia. The resulting crude ethanolamine
(0.144g), with diethyl carbonate (0.2 ml), sodium _methox1de (9mg) and MeOH (0.05ml) was
stirred and heafed at 110°C for 5 hours. The reaction mixture was purified by flash column
chromatography, eluting w1th EtOAc/0.1% 0.88SG ammonia to give an oil which was
triturated with ether to gwe the title product asa sohd (mp 97-98°C) (0.049g, 23% over two
stages). MS: 482 (MH"); NMR(CDC); 1.83-2.0 (2H, dd); 2.72-2.96 (2H, dd); 3.41 (1H, m);
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3.5 (2H, s); 3.91 (1H, m); 4.13 (1H, t); 4.3 (1H, s); 4.67 (2H, m); 5.0 (1H, m); 6.6 (1H, t);
7.05 (1H, dd); 7.2-7.38 (6H, m); 8.02 (1H, s). -

The necessary starting materials were made as follows:-

i) A mixture of (1S)(4S)-2-benzyl-2,5-diazabicyclo{2.2.1 }heptane dihydrobromide
[Henry et al. J. Med. Chem. (1974), 17, 481} (1.05g, 3mmol), 3,4-difluoronitrobenzene
(0.48g, 3mmol) and 1,8-diazabicyclo[5,4,0Jundec-7-ene (1.38g, 9mmol) in acetonitrile (10ml)

was stirred and heated at reflux for 2 hours. Solvent was evaporated and the residue was
partitioned between EtOAc and water. The organic layer was filtered (1PS paper) and the
filtrate evaporated to give 4-[(1S)(4S)-2-benzyl-2,5-diazabicyclo{2.2.1}heptan-5-yI]-3-
fluoro-1-nitrobenzene (0.95 g, 97%) as a solid. MS: 328 (MH"); NMR(CDC),); 1.82-2.07
(2H, dd); 2. 77 2.98 (2H, dd); 3.59 (2H+1H, s); 3.72 (2H s); 3.91 (1H, m); 4.58 (1H, s); 6.6
(1H, t); 7.2-7.34 (SH+ CHCL,), _

i) Hydrazine hydrate (0.57 ml) was added to a suspension of 4-[(1 S)(4S)-2-behzyl¥2,5-
diazabicyclo{2.2.1 }heptan—S-yl]—B-ﬂuoro-i-nitrobenzene (1.63g, Smmol) in ethanol (35ml)
with stirring, followed by Raney nickel (~1g). The mixture was heated at 60°C for 1.5 hours.
More hydrazine hydrate (0.2 ml) and Raney nickel (~0.5g) were added and heaﬁng continued
for a further 3 hours. The mixture was cooled and stitred with charcoal (0.5g) for 1 hour and
filtered. The filtrate was evaporated to give 1-amino-4-[(1S)(4S)-2-benzyl-2,5-

diazabicyclo {.2.2.1 theptan-5-yl}-3-fluorobenzene (1.28¢, 86%) as an oil. MS: 287 (MH");
NMR(CDCL,); 1.8-1.95 (2H, dd); 2.73-2.9 (2H, dd); 3.17-3.5 (5H, m); 3.71 (2H, s); 4.12
(1H, s); 6.32-6.52 (3H, m); 7.18-7.35 (5H+ CHCY,).

_3( S)-oxiranvimethoxy-1,2.5-thiadiazole :

Diisopropylazodicarboxylate (4.2g, mmol) was added dropwise at ambient temperature to a
stirred solution of (S)-glycidol (1.54g), 3-hydroxy-1,2,5-thiadiazole (2.12g, 20.8.mmol) and
triphenylphosphine (5.45g, 20.8mmol) in dry THF (25ml). The solution was kept for 21
hours. Solvent was evaporated and the residue was extracted twice with isohexane (2x 50ml).
The combined extracts were evaporated and the residue purified by flash column
chromatography, eluting with EtOAc/isohexane (1:3) to give the title product (0.41g ) as an
oil NMR(CDClL,); 2.75 (1H, m); 2.9 (1H, m); 3.38 (1H, m); 4.28 (1H, m); 4.7 (1H, m); 8.0
(1H, s). | | |
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Diisopropylethylamine (52mg, 0.4mmol) was added dropwise to a stirred solution at 5°C
under nitrqgen of 5(R)-1,2,5-Thiadiazol-3-yloxymethyl-3-(4-[(15)(4S)-2-benzy}-2,5-
diazabicyc.lc'){Z.Z.l }heptan-5-yl}-3-fluorophenyl)oxazolidin-2-one (0.65g, 1.35mmol) in .
dichloromethane (10ml), followed by 1-chloroethyl chloroformate (0.19ml, 1.76mmol). The

mixture was stirred at 5°C for 2 hours and the intermediate carbamate was freed from benzyl

chloride by trituration with three portions of isohexane (3x15ml). The carbamate was heated |

in refluxing MeOH (10mi) for 1 hour. Solvent was evaporated and the residue triturated with
acetone to give the title product as a solid (0.366g, 63% yield). MS: 391 (MH");
NMR(CDCL;); 2.0 (2H, dd); 3.2-3.34 (2H+DMSO0); 3.56 (2H, dd); 3.9 (1H, m); 4.18 (1H, 1);
4.34 (1H, s); 4.5 (1H, s); 5.07 (1H, m}; 6.86 (1H, t); 7.15_(11—1, d); 7.45 (1H, d); 8.42 (1H, s);
9.04 (1H, bs); 9.57 (1H, bs).

Using the method to make the starting material for Example 151 but starting from the title

product of Example 155, the title product was obtained as an amorphous solid in 46% yield.
MS: 491 (MH"); NMR(CDCl,); 1.85-2.02 (2H, dd); 2.03 (3H, s); 3.28 (1H, d); 3.57 (1H, s);
3.63-3.83 (2H, m); 3.91 (1H, m); 4.1 (1H, t); 4.42-4.73 (SH, m); 5.0 (2H, m); 6.6 (1H, m);
7.07 (1H, m); 7.4 (1H, d); 8.01 (1, s). | | |

Example 157 : S(R)-1.2.5-Thiadiazol-3-vloxymethyl-3-(4-[(1S)(4S)-2-hydroxy acetyl-2.5-
diazabicyclo{2.2.1}heptan-5-yl}-3-fluorophenyl)oxazolidin-2-one
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A solution of the title product of Example 156 (91mg, 0.185mmol) in MeOH saturated with
ammonia (2.5ml) was kept for 22 hours. Solvent was evaporated and the residue was
redissolved in dichloromethane (5Sml) and the solution washéd with water. The organic layer
was dried by filtration through phase sepérc_ltion paper (Whatman 1PS) and evaporated to give
the title product as a foam (57mg, 69%). MS; 450 (MH"); NMR(CDCL,); 1.85-2.17 (2H, m);
3.14-3.84 (5H, m); 3.88-4.29 (4H, m); 4.6-4.74 (3H, m); 5.0 (2H, m); 6.6 (1H, m); 7.08 (1H,
m); 7.38 (1H. d); 8.02 (1H,s). ' :

Example 158 : 5(R)-1,2.5-Thiadiazol-3-vloxymethvl-3-
-2.5-diazabicvclo{2.2.1}heptan-5-

Using the method to make the starting material for Example 148 but starting from 5(R)-1,2,5-
ﬂﬁadiazol-3-yloxymethyl-3-(3—ﬂuoro-4-(2-(2,2-dimethyl—1 ,3-dioxolan-4(S)-ylcérbonyl)-2,S-
diazabicyclo{2.2.1}heptan-5-yl)phenyl)oxazolidin-2-one, the title product was obtained as an
amorphous solid in 79% yield MS: 480 (MH"); NMR(400MHz, DMSO-d6+acetic acid-d4);
1.87-2.0 (2H, m); 3.12 (1H, m); 3.31 (1H, d); 3.48 (2H, m); 3.65 (2H, m); 3.86 (1H, m); 4.11
(1H, m); 4.45 (1H, m); 4.62 (1H, m); 4.78 (1H, m); 5.02 (14, m); 6.78 (1H, m); 7.12 (1H,
m); 7.4 (1H, dd); 8.33 (1H, s).

The necessary starting material was made as a solid in 63% yield (MS: 520 (MH")) by the
method used to make the starting material for Example 149 step iii), but starting from the title
product of Example 155 and the appropriate (S)-dioxolan.

Example 159 : 5(R -Isoxazol-3- loxymethyl-3-(4-{8-acetoxvacetvl-8-azabicyclo

3.2.1}oct-2-ene-3-
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Acetoxyacetyl chloride (0.3ml, 2._72m_m61) was added dropwise to a stirred mixture of 5(R)-

: isoxazol-3-yloxymethyl-3-(4—{8_-azabicyclo[3_.2.1]oct-2_-ene-3-yl}-3-_ﬂuorophenyl)oxazolidin—

2-one (O.35g, 0.91mmol), acetone (7ml), sodium bicarbonate (0.35g, 4.17mmol) and water
(3.5ml) and the mixture was stirred for 2hours. More sodium bicarbonate (0.7g) and

acetokyacetyl chloride (0.15ml) were added and after 2.5 hours 2 further portion of sodium

‘bicarbonate (0.7g) was added and the mixture stirred for 20 hours. Solvent was evaporated

and the residue partmoned between water and EtOAc. The organic layer was washed with

sodium bicarbonate solution, dried (Na2804) and evaporated The re51due was punﬁed by

chromatography on a MegaBondElut column, eluting with a gradlent of dichloromethane-6%

MeOH/dichloromethane to give the title product as an oil (0.16g, 36%). MS: 486 (MH");

NMR(400MHz): 1.79 (2H, m); 1.88-2.1 (5H, s+m); 2.25 (2H, d); 3.56 (1H, ©); 3.62 (1H, m);

3.9 (1H, m); 4.19 (1H, t); 4.48 (3H, m); 4.62 (1H, m); 4.78 (2H, m); 5.06 (1H, m); 6.32 (1H,

t); 6.35 (1H, s5);7.3 (2H, m); 7.48 (1H, dd); 8.66 (1H, s). -

The necessary starting material was made as follows:-

i) Tris(dibenzylideneacetone) dlpalladlum(O) (0.19¢, 0 208mmol), triphenylarsine (0.13g,
0.425mm01) and lithium chloride (0.265g, 6.31mmol) were added to a stirred solution of
5(R)-isoxazol-3-yloxymethyl-3-(3-fluoro-4-iodophenyl)oxazolidin-2-one (prepared by
analogy to reference Example 28) (0.85g, 2.1mmol) in degassed DMF (35ml) under
nitrogen. After 5 minutes; a solution of 8-tert-butyloxycarbonyl-3-trimethylstannyl-8-
azabicyclo[3.2.1]oct-2-ene (GB 2298647 ; 0.78g, 2.1mmol) in DMF (4ml) was added and
the mixture was heated at 60°C for 18 hours. A solution of 2M potassium fluoride (30ml)
was added and the mixture stirred for 40 minutes. Solvent was evaporated and the residue
partltloned between water and EtOAc. The aqueous layer was extracted twice with EtOAc
and the combined extracts dried (Na,SO,) and evaporated. The residue was purified by
column chromatography, eluting with a gradient of dichloromethane-5%

MeOH/dichloromethane to 'give 5(R)—isoxazol-3-yioxymethyl;3-(4-{_8-tert-__
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buiyloxycaxbonyi-s-azabicyclo[3 .2.1]oct-2-ene-3-yl}-3-fluorophenyl)oxazolidin-2-one as
an oil of 85% purity [hplc](0.97g, 81%). MS: 486 (MH").
ii) Saturated methanolic HCI (1ml) was added to a solution of the product of step i) (0.07g,
0.144mmol) in MeOH (1ml) and the mixture kept for 20 hours. Solvent was evaporated
- and the residue partitioned between water and EtOAc. The organic layer was washed with
brine, dried (Na,SO,) and evaporated to give 5(R)-isoxazol-3-yloxymethyl-3-(3-fluoro-4-
iodophenyl)oxazolidin-2-one as an oil (0.03g, "54% yield). MS: 386 (MH").

Example 160 : S(R)-Isoxazol-3-yloxymethyl-3-(4-{8-hvdroxyvacetyl-8-azabicyclo

{3.2.1]oct-2-en e-3-vl}-3-ﬂuoronhenvl)oxazol|d|n-2-one
N
\
7;o

Saturated methanolic ammonia (2ml) was added to a solution of the title product of Example

159 (0 21 g) in MeOH/dichloromethane (1/1, lml) and the mixture kept for 44 hours. Solvent

was evaporated and the residue punﬁed by chromatography ona MegaBondElut column
eluting with a gradient of 10% EtOAc/ dichloromethane-50% EtOAc/dichloromethane-5%
MeOH/dichloromethane -10% MeOH/dichlofomethane to give the title pfoduct as an oil
(0.03g, 27%). MS: 444 (MH"); NMR 1.75 (2H, m); 1.98 (2H, m); 2.24 (2H, m); 2.82 (1H,
bd); 3.9 (1H, m); 4.10 (1H, £); 4.19 (1H, t); 4.46 (3H, m); 4.66 (1H, 1); 5.08 (1H, m); 6.32
(1H, d); 6.36 (1H, s); 7.29 (1H, m); 7.34 (1H, m) 7.48 (IH, dd); 8.68 (1H, s).

N.B : The stereochemistry of the azabicyclo rings in Examples 159 and 160 is a mixture of
(1S),(5R) and (1R),(59), with the numbering ordered to give the Jowest number to the double

bond.

Example 161 : 3-(4ﬂethvlthio)nhenvl—S(R)-(Z-thiazovloivmethvl)@zolidin-z-one

Sodium hydride (60% w/w in oil, 387 mg, 10 .mmol) was washed with isohexane and

suspended in DMF (2 ml) under nitrogen. 5(R)-hydroxymethyl-3-(4-

- methylthiophenyl)oxazolidin-2-one (1.39 g, 5.8 mmol) was dissolved in DMF and added
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" dropwise to the hydride suspension. Gas was evolved and stirring at ambient temperature was

continued for 2 hours. 2-Bromothiazole (0.52 ml, 5.8 mmol) in DMF (10 ml) was added
slowly, an exotherm from 22 to 29°C was observed. The reaction mixture was then stirred at
ambient temperature for 4 hours and poured into watet. The product was extracted into
dichloromethane, dried (MgSO,) and concentrated to leaire a dark brown gum. The residue
was purified by flash chromatography on silica gel, eluting with EtOAc: isohexane, 2:1. The

- relevant fractions were combined and evaporated'to give the product as a white powder (740

10

15

mg, mp 83-86°C).

MS : 322 (M), 323(MH") for G, H,N,0S,

NMR (CDCI, ) 7.5 (m, 2H); 7.3 (m, 2H); 7.1 (d,1H); 6.75 (d,1H): 5.05 (M, 1H); 4.7 (dd,
2H); 4.15 (t,1H); 4.00 (dd,1H); 2.5 (s,3H).

3-(4-methylthiophenyl)-5(R)-(2-thiazoyloxymethyl)oxazolidin-2-one (600 mg, 2.0 mmol) was
dissolved in dichloromethane (20 ml). 3-Chloroperoxybenzoic acid (50% w/w, 1.42 g,

4.13mmol) was added pdrtionwise maintaining the tempei'ature at < 20°C with external -

- cooling. A white suspension formed and this was stirred at ambient temperature for 2 hours.

20

The reaction mixture was concentrated under reduced pressiue yielding a white solid. This
was tntu:ated twme mitlally using diethyl ether and then using dichloromethane leaving the
oxidised product as a white powder (285mg, mp 136°C). MS : 354 (M") 355(MH’) for
C,.H; N0 S2

NMR(DMSO-d6 ) 7.95 (m 2H) 7.82 (m, 2H); 7 12 (d 1H), 6.82 (d,1H); 5.15 (M,1H); 4 74
(m, 2H); 4.32 (t,1H); 4.08 (dd,1H); 3.09 (s,3H).

_Exam le 163:3- |

30

one

5(R)-hydroxymethyl-3-(4-methylthiophenyl)oxazolidin-2-one (see Example 42; 1.6 g,4.18
mmol), 3-hydroxyisoxazole (0.43 g, 5.05 mmcl) and tr_ibutylphosphine (1.4 g, 5.34 mmol)
were suspended in tetrahydrofuran (10 ml) under nitrogen Diethylazodicarboxylate (0 79 ml,
5.02 mmol) was added dropwise, an exotherm from 19 to 33°C was observed. The resuiting

yellow solutlon was stlrred at ambient temperature for 2 hours The complete reacuon mixture

an
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. was then passed down a flash chromatography column using silica gel, eluting with EtOAc:

isohexane, 7:3. The relevant fractions were combined and evaporated to give impure product
as a white powder (1.4 g). A portion of this crude material (388 mg,) was dissolved in
dichloromethane (20 ml). 3-Chloroperoxybenzoic acid (50% w/w, 0.872 g, 2.5 mmol) was
added portionwise, maintaining the temperature at < 20°C with external cooling, the reaction
was then stirred at ambient temperature for 4 hours. The reaction mixture was concentrated
under reduced pressure yielding a white solid. This was triturated with diethyl ether and
filtered leaving the oxidised product as a white powder (300 mg, mp 180°C). MS (ESP): 339
(MH") for C, ,H,,N,0,S

NMR (CDCl, ) 8.18 (d, 1H); 7.98 (m, 2H); 7.8 (m, 2H); 6.0 (d,1H); 5.1 (M,1H); 4.5 (m, 2H)
4.25 (t,1H); 4.08 (dd,1H); 3.09 (s,3H).

Example 164 : S(R i -oxazolidin-2-one

To a stirred solution of 5(R)-hydroxymethyl-3-(4-bromo-pyrid-2-yl)oxazolidin-2-one (EP
694543; 3.75g, 13.7mmol), 3-hydroxyi§oxazole (1.28¢g, 15.1mmol) and
triphenylphosphine(4.31g, 16.4mmol) in anhydrous THF (83ml), was added dropwise
diisopropyl azodicarboxylate(3.20g, 3.11ml, 15.8mmol) and stirred at room temperature for
Sh. The solvent was then removed by rotary evaporation and purification by MPLC (Merck
9385 silica, eluting with CH,Cl,) and trituration with diethyl ether gave the title compound as
a white solid (2.93g, 63%). '

NMR (300MHz DMSO-d,) 6/ppm: 3.98(dd, 1H), 4.28(t, 1H), 4.50(m, 2H), 5.08(m, 1H),
6.38(d, 1H), 8.07(br s, 2H), 8.50(d, 1H), 8.69(d, 1H).

MS: (M+H)" = 340 - Br isotopes.

Example 165 : 5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-tert-butoxycarbonyl-1,2.5.6-

tetrahvdropyrid-4-yl)pyrid-2-vl)oxazolidin-2-one

To a stirred solution of Example 164 (340mg, 1.0mmol) in anhydrous deoxygenated DMF
(8ml), under N,, was added lithium chloride (113.6mg, 3.0mmol),
bis(dibenzylideneacetone)palladium (91.6mg, 0.10mmol), triphenylarsine (124mg, 0.40mmol)
and the vinyl stannane(CAS[162046-38-0]; 502mg, 1.5mmol) and the reaction mixture heated

to 55°C and stirred for 64 hours. The solvent was removed by high-vac. rotary evaporation
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. giving an oil which was taken into CH,Cl,, filtered and purified by MPLC (Merck 9385 silica,

eluted with 40% EtOAc/isohexane), to give the title compound as a white powder (202mg,
46%) upon trituration with diethyl ether. MS: (M+H)" =443, '

NMR (300MHz DMSO-dy) /ppm: 1.35(s, 9H), 2.40(m, partially obscuréd, 2H), 3.51(t, 2H),
3.95(m, 3H), 4.27(t, 1H), 4.44(m, 2H), 5.03(m, 1H), 6.13(br s, 1H), 6.28 (d, 1H), 7.85(dd,
1H), 8.02(dd, 1H), 8.38(d, 1H), 8.54(d, 1H).

yDpyrid-2-yl)oxazolidin-2-one
To Example 165 (185mg, 0.42mmol) was added TFA (0.45ml), with stirring and heating in a

~water bath at 60°C, for 1 minute, to produce an orange / yellow solution which was triturated

with diethyl ether to give the title compound as a yellow powder (180mg, 94%). MS: (M+H)*
=343, ' ' |

-formyl-1.2,5.6-tetrahvdropyrid-4-

yDpyrid-2-yhoxazolidin-2-one

Reference Example 38 (58mg,0.13mmol) and triethylamine(71pl, 0.51mmol) were dissolved
in ethyl forméte (1.0ml) and heated to reflux for 5 days, followed by removal of the solvent by
high-vac rotary evaporation to give a gum which was redissolved in CH,Cl,, washed with
water, concentrated and triturated with diethyl ether to give the title compound as a pale
yellow powder (38mg, 81%). MS: (M+H)" = 371.

NMR (300MHz DMSO-do) 8/ppm: 2.55(m, partially obscured, 2H), 3.59(m, 2H), 4.02(m,
3H), 4.27(m, 1H), 4.47(m, 2H), 5.05(m, 1H), 6.18(br s, 1H), 6.31 (d, 1H), 7.86(dd, 1H),
8.02(m, iH), 8.09(m, 1H)8.40(d, 1H), 8.61(d, 1H).

tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one
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Prepéred by the general method of Example 1 using Reference Example 4 (3.57g, 8.93mmol),
3-methyl-1,2,4-oxadiazol-5-one (1.00g, 0.01M), diisopropylazodicarboxylate (2.02g, 0.01M)
and triphenylphosphine (2.81g, 0.011M) in dry THF (70ml). The resultant product was
purified by MPLC (Merck 9385 silica, 20-30% EtOAc in tert-butyl methyl ether plus 0.5%
MeOH ) to give the title compound as a yellow oil (0.340g, 8%). MS: ESP* (M+H)* =483,
'"H-NMR (300MHz. CDCL): § = 2.27 (s, 3H), 2.44 (m, 2H), 2.60 (t, 2H), 3.17 (m, 2H), 3.64
(s, 2H), 3.89 (dd, 1H), 4.12 (m, 1H), 4.62 (m, 2H), 5.02 (m, 1H), 5.83 (s, 1H), 7.12 (m, 2H),
7.23- 7.41 (m, SH).

Reference Example 39 : 5(R)-(3-_methvl-l.2,4-0xadiazol-5-vloxvmethvll~3-(4—( 1.2,5.6-

tetrahydropyrid-4-yh)-3,5-difluorophenyl)oxazolidin-2-one

Prepared by the general method of Reference Example 6, using Example 167 (0.33g,
0.68mmol), diisopropylamine (0.03g, 0.21mmol) and I-chloroethyl chloroformate (0.13g,
0.89mmol) in dichloromethane (8ml), to give the title compound as a yellow sblid (0.21g,
72%). MS: ESP" (M+H)" = 393. _ :

'H-NMR (300MHz. DMSO-d6): § = 2.22 (s, 3H), 2.54 (partially obscured by DMSO, 2H),
3.25 (partially obscured by water, 2H), 3.74 (m, 2H), 3.95, 4.20 (dd x2, 2H), 4.66 (m, 2H),
5.14 (m, 1H), 5.88 (broad s, 1H), 7.35 (m, 2H), 9.25 (broad s, 2H).

Example 168 : S(R)-(3-methyl-1,2,4-oxadiazol-S-yloxymethyl)-3-(4-(1-acetoxyacetyl-

1,2.5.6-tetrahydropyrid-4-yl)-3.5-difluorephenyl)oxazolidin-2-one
Reference Example 39 (198mg, 0.46mmol), and sodium hydrogen carbonate (0.39g,

4.62mmol) were stirred in acetone/ water (2:1, 9ml) at 0°C. Acetoxyacetyl chloride (0.13g,
0.92mmol) was added dropwise and the reaction mixture was stirred at 0°C for 30min.
Additional acetoxyacetyl chloride (0.03g, 0.23mmol), was added and the mixture was stirred
for a further 30min. The reaction mixture was diluted with water and extracted with EtOAc.
The combined organic layers were washed with saturated sodium chloride solution, dried
(MgSO0,) and the solvent evaporated to give the title compound as a yellow solid after
trituration with diethyl ether (170mg, 75%).
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- JH-NMR (300MHz, DMSO-d6): 5 = 2.09 (s, 3H), 2.23 (s, 3H), 2.31, 2.43 (2xm, 2H), 3.57,

3.66 (2xt, 2H), 3.97, 4.22 (2x dd, 2H), 4.10 (broad d, 2H), 4.78 (m, 2H), 4.86 (d, 2H), 5.14
(m, 1H), 5.88 (m, 1H), 7.34 (m, 2H). MS: ESP" (M+H)" = 493.

Example 169

The following illustrate representative pharmaceutical dosage forms containing a compound

- of the formula (I), an in-vivo hydrolysable ester or a phannaceutically-acceptable salt thereof,

including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter

(a) Tablet I mg/tablet
Compound X......cccoeviininiresiininressernniansnssennnas 500
Lactose Ph.Eur................. naseiosstienessneranasnresens 430
Croscarmellose SOdiUmL........ccueviiemnsrenccnreeences 40
Polyvinylpyrrolidone........occoevervieieeicncinnnnnns 20
Magnesium SEEATALE..-..vtrrr s seoerssasessssserssrsse : 10 .

“() - Tabletll mg/tablet "
| . Compound X......ccicmeecmmmrivmuressssnssenssssaisnses 100

Lactose Ph.Eur......cccooereevcnniciiinerecrceaienens 179
Croscarmellose sodium.......c..courcverrererereuenenes 12
Polyvinylpyrrolidone............cceeveueee 6
Magnesium stearate........... veeesroseresasssnnreesiunesaas 3

© Tablet 111 mp/tablet
Compound X......coccveemrcnrisiniesernsesressssasssnnes reverenes 50
Lactose Ph.Eur........coccovevennrnennns eeesrsssrtanssreanaras 229
Croscarmellose soditm........cccerueeeaeenas teesensasenenaans 12
Polyvinylp)./rrolidone ............. reessraseisiesnaneennnssonsisns - O
Magnesium SteArALE.........cvueunirvrerereressaensssnssisinssnns 3

(d) Tablet 1V mg/tablet -
Compound X.....cceervesererrssircesemeserssasssnasisessenssssessans 1
Lactose PhLEUL......coccoviiicineneereteceeaanens 92
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Croscarmellose SOdiUM.........ceccveerccrrermenssosnsenersnans 4
: 'Poly.vinylpyrrolidone............ ................................... 2.
Magnesium Stearate........ccocerrevrsvnessenserssenncsasscnnsnens 1
(e) Capsule : mg/capsule
D N 10
Lactose Ph.EU ..o nniniscnnnecnsene 389
Croscarmellose SOQIUML ....cueveveerinsaencersinessassaasanens 100
Magnesium stearate ............... Sessesieastsastonarsasasasansen 1
@ Injection I
Compound X ................. eetrerie et e n 50% wiv
Isotonic aqueous SOIULION weverrrmreereeers e scenrens to 100%
(® Injection II (e.g. bolus
Compound X .....cocieeeriineminiciesersiesnenienassesaesas 10% wiv
Isotonic aqueous solution .......ccceeceeereireecrennnnnn.. to 100%
(h) Injection III
Compound X ......cccenmcmnnennicerssncsieensassenne 5% wiv
.Isotonic aqueous SOMILION .....oecvvreeeerrcericereenrenannn, to 100%
) Injection IV (e.g. infusion)
Compound X .......coeriervrermrinraennceeessenscessnes 1% wiv
Isotonic aqueous solution ........ccccecverececreerinenenne. to 100%

- PCT/GB99/01753 _

Buffers, pharmaceutically-acceptable surfactants, oils or cosolvents such as polyethylene

glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or

complexing agents such as a cyclodextrin (for example, hydroxy-propyl pB-cyclodextrin or

sulfo-butyl-ether B-cyclodextrin) may be used to aid formulation. Also, improvements in

aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound

of formula (I) with a phospholipid (such as a (phospho)choline derivative) to form a micellar

emulsion.

Note : The above formulations may be obtained by conventional procedures well known in

the pharmaceutical art, for example as described in “Remington : The Science & Practice of

Pharmacy” Vols. I & II (Ed. A.R.Gennaro (Chairman) et al; Publisher : Mack Publishing
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Company, Easton, Pennsyivania; 19th Edition - 1995) and “Pharmaceutics - The Science of
Dosage Form Design” (Ed. M.E.Aulton; Publisher : Churchill Livingstone; first published
1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for example to

provide an enteric coating of cellulose acetate phthalate.
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What is claimed is :

1. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-
hydrolysable ester thereof,
s :
1
Q—N O /@
\___& y

®

wherein X is -O-, -S-, -SO- or -SO,-;

HET is a C-linked S-membered heteroaryl ring containing 2 to 4 heteroatoms independently
10. seiected from N, O and S, which ring is optionally substituted on an available carbon atom by
1 or 2 substituents independently selected from (1-4C)alkyl, amino, (1-4C)alk$rlamino, (1-
4(C)alkoxy, (1-4C)alkoxycarbonyl and halogen, and/or on an available nitrogen atom
(provided that the ring is not thereby quaternised) by (1-4C)alkyl;
Q is selected from Q1 to Q9 :-

15

R2
T N

C 7 N

R3 T@—

Q1 Q2

- T

T N \

Q3 Q4 Q5 | Q6
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A . ' 1
T‘\?’\1 H—a ' R\N /
A; - T | =
1 - o Xq” B,
Q7 Qs Q9

wherein R? and R are independently hydrogen or fluoro;

wherein A, is carbon or nitrogen; B, is O 'or S (or, in Q9 only, NH); X, is O, S or N-R'
(wherein R' is hydrogen, (1-4C)alkyl or hydroxy-(1-4C)alkyl); and wherein

in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, afoms
(when A, is carbon), aﬂd linked in the S;membered riﬁg via the speciﬁed carbon atom, .or via
A when A, is carbon; QS is linked toT via either ef the specified carbon atoms in the 5-.
membered ring, and llnked in the benzo-rmg via either of the two specified carbon atoms on
either side of the lmkmg bond shown; and Q9 is linked via elther of the two specified carbon
atoms on either side of the linking bond shown

wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow);

(TA) T is selected from the following groups :-

(TAa) AR1, AR1-(1-4C)alkyl-, AR2 (carbon linked), AR3;

(TAb) AR1-CH(OH), AR2-CH(OH)-, AR3-CH(OH)-;

(TAc) AR1-CO-, AR2-CO-, AR3-CO-, AR4-CO-;

(TAd) AR1-O-, AR2-O-, AR3-0O-;

(TAe) AR1-S(0)g-, AR2-S(0)q- , AR3-8(0)q- (q is 0, 1 or 2);

(TAf) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring

system containing 1, 2 or 3 nitrogen atoms; -

.(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not

adjacent to the linking position; or

(TB) T is selected from the following groups :-
(TBa) halo or (1-4C)alkyl

UL

e



10

15

20

25

30

 wo 99/;44-17 mm\ '  PCT/GBISOITSS -

-173 -

{optionally substituted by one or more groups each independently selected from hydroxy, (1- -
4C)alkoxy, (1-4C)alkanoyl, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, -NRvRw, (1-
6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-(1-6C)alkanoylamino, (1-
4C)alkylS(O)q- (qis 0, 1 or 2), CY1, CY2 or AR1};

(TBb) -NRv'Rw' ;

(TBc¢) ethenyl, 2-(1-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-
nitroethenyl, 2-nitro-2-((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl, 2-((1-
4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethehyl, 2-(AR2)ethenyl;

(TBd) R"CO-, R"S(0).- (qis 0, 1 or 2) or R*°CS-

wherein R is selected from the following groups :-

(TBda) CYlorCYZ; |

(TBdb) hydrogen, (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(1-
4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2- ((1-4C)alkylammocarbonyl)ethenyl 2-((1-
4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl or 2-(AR2)ethenyl; or

(TBdc) (1-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1-
4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alky)N- (p is 1 or 2)};

wherein Ry is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl; Rv' is hydrogen, (1-
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrdgen, (1-4C)alkyl, (3-8C)cycloalkyl, (1-4C)alkyl-
CO- or (1-4C)alkylS(O)q- (q is I or 2); or '

(TC) T is selected from the following groups :-

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1
heteroatom selected from O, N and S (optional]y.oxidised), and linked via a ring nitrogen or
sp® carbon atom;

(TCb) an optionally substituted S-membered monocyclic ring containing 1 heteroatom
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring
Sp’ or sp® carbon atom, which monocyclic ring is fully saturated other than (where
appropriate) at a linking sp® carbon atom;

(TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2

heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a
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ring nitrogen atom or a ring sp’ or sp’ carbon atom, which monocyclic ring is fully saturated

other than (where appropriate) at a linking sp* carbon atom; or

(TD) T is selected from the following groups :-

(TDa) a bicyclic spiro-ting system containing 0, 1 or 2 ring nitrogen atoms as the only ring
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring
nitrogen atom or a ring sp’ or sp’ carbon atom) substituted (but not adjacent to the linking
position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is

() fully saturated other than (where appropriate) at a linking sp’ carbon atom;

(ii)  contains one -N(Rc)- group in the ring system (at least two carbon atoms away from
the linking position when the link is via a nitrogen atom or an sp’ cgrbon atom) or one -N(Rc)-
group in an optional substituent (not adjacent to the linking position) and is

(iii)  optionally further substituted on an available ring carbon atom; or-

(TDDb) a 7-, 8- or 9-membered bicyclic- ring system (linked via a ring nitrogen atom or a ring
sp’ or sp’ carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic
ring system is

) fully saturated other than (whefe appropriate) at a linking sp’ carbon atom;

(ii)  contains one O or S heteroatom, or one -N(Rc)- groﬁp in the ring (at least two:carbon
atoms away from the linking position when the link is-via a nitrogen atom or an sp? carbon
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position)
and is

(iii)  optionally further substituted on an available ring carbon atom,;

wherein Rc is selected from groups (Rcl) to (Rc5) :-

(Rcl) (1-6C)alkyl {optionally substituted by one or more (1-4C)alkanoyl groups (including
geminal disubstitution) and/or optionally monosubstituted by cyano, (1-4C)alkoxy,
trifluoromethyl, (1-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR1 defined
hereinafter), (1-4C)alkylS(O)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1-
.6C)alkyl chain, optionally substituted by one or more groups (including geminal

disubstitution) each independently selected from hydroxy and ﬂﬁoro, and/or optionally

D A
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monosubstituted by oxo, -NRVRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4C)alkyl], (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-(1-
6C)alkanoylamino, (1-4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alkyN- (p is 1 or 2)};
(Re2) R“CO-,R"SO0,- or R”CS-

wherein R is selected from (Rc2a) to (Re2e) :-

(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2;

(Rc2b) hydrogen, (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is
hydrogen or (1-4C)alkyl; Rw is hydrogen 6r (1-4C)alkyl], ethenyl, 2-(1-4C)alkylethenyl, 2-
cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((1-4C)alkyl)ethenyl,
2-((1-4C)alkylaminocarbonyl)ethenyl,

2-((1-4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl;

(Rc2c) - (1-10C)alky!

{optionally substituted by one or more groups (including geminal disubstitution) each
independently selected from hydroxy, (1-10C)alkoxy, (1-4C)alkoxy-(1-4C)alkoxy, (1-
4C)alkoxy-(1-4C)alkoxy-( 1-4C)alkoxy, (1-4C)alkanoyl'. phosphoryl [-O-P(O)(OH),, and
mono- and di-(1-4C)alkoxy derivatives thereof], phosphiryl [-O-P(OH), and mono- and di-(1-
4C)a1koxy derivatives thereof], and amino; and/or optionally substituted by one group
selected from carboxy, phosphonate [phosphono, -P(O)(OH),. and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphinate [-P(OH), and mono- and di-(1-4C)alkoxy derivatives
thereof], cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, (1-4C)alkylamino,
di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-
(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di({1-4C)alkyl)aminocarbonyl, (1-
4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alkyl)N-, fluoro(1-4C)alkylS(O)pNH-,
fluoro(1-4C)alkylS(O)p((1-4C)alky)N-, (1-4C)alkylS(O)q-, CY1, CY2, AR, AR2, AR3,
AR1-O-, AR2-O-, AR3-O-, AR1-5(0)q- , AR2-S(O)q-, AR3-5(0)q-, ARI;NH-, AR2-NH-,

AR3-NH-(pis 1 or2and qis 0, | or 2), and also AR2a, AR2b, AR3a and AR3b versions of
AR2 and AR3 containing groups};

 (Re2d) R“C(0)O(1-6C)alkyl wherein R"is AR1, AR2, (1-4C)alkylamino,. behzyloxy-

30

(1-4C)alkyl or (1-10C)alkyl {optionally substituted as defined for (Rc2c)};

(Rc2e) R0O- wherein R" is benzyl, (1-6C)alky] {optionally substituted as defined for

: * [ L M s *
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(Re2c)}, CY1, CY2 or AR2b;

(Re3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-((1-
4C)alkylaminocarbonyl)ethenyl, 2-((1-4C)alkoxycarbonyl)ethenyt, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a)

P

R16
" (Re3a)

X00

wherein X® is -OR", -SR", -NHR"’and -N(R""), ; |

wherein R"? is hydrogen (when X” is -NHR'’and -N(R""),), and R"” is (1-4C)alkyl, phenyl or
AR2 (when X® is -OR'"?, -SR'” and -NHR'""); and R" is cyano, nitro, (1-4C)alkylsulfonyl, (4-
7C)cycloalkylsulfonyl, phenylsulfonyl, (1-4C)alkanoyl and (1-4C)alkoxycarbonyl;

(Rc4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b;

- (Rc5) RAOC(Re)=CH(C=0)-, REFC(=0)C(=0)-, RgN=C(Rh)C(=0)- or

15

20

25

- RINHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and

Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,
(1-6C)alkoxy(1-6C)alkyl, -NRVRw [wherein Rv is hydrogen or (1 -4C)alkyl; Rw is hjdrogen
or (1-4C)alkyl], (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkoxy, hydroxy(2-6C)alkoxy, (1-
4C)alkylamino(2-6C)a1koxy, di-(1-4C)alkylamino(2-6C)alkoxy; Rg is (1-6C)alkyl, hydroxy
or (1-6C)alkoxy; Rh is hydrogen or (1-6C)alkyl; Riis hydrogen, (1-6C)alkyl, AR1, AR2,
AR2a, AR2b and Rj is hydrogen or (1-6C)alkyl;

wherein

ARl is an optionally substituted phenyl or optionally substituted naphthyl;

AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum -

degree of unsaturation) mo_nocyclic heteroaryl ring coptain_ing up to four heteroatoms
independently sélected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ring carbon atom, or a ring nitrogen atom if the ﬁng is not thereby quaternised;
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining somé, but not
the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen

atom if the ring is not thereby quaternised;

« € L N § *
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AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation),
linked via a ring carbon atom or linked via a ring nitrogen atom;

AR3isan o;;tionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and-
linked via a ring carbon atom in either of the rings comprising the bicyclic system;

AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen
atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic
system; .

AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation),
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings
comprising the bicyclic system;

AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the - -
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ring carbon atom in any of the rings comprising the tricyclic system;

AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen
atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system;
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring;

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring.

2. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-
hydrolysable ester thereof, as claimed in claim 1 wherein the optionally substituted N-linked
(fully unsaturated) 5-membered heteroaryl ring system containing 1, 2 or 3 nitrogen atoms

(group (TAY)) is selected from a group of formula (TAf1) to (TAf6) :-

* ¢ L L] s *
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(TAfty (TAR) (TAM3)

_ o R4
' ' " -N ' _N
N N=N | \/ N—
N~

N._...
A\ ~
- Ay
N R

= . R® E _ RS

(TAL) o (TAL5) - (TAf6)
wherein : _ _
R® is selected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
4C)alkoxycarbonyl, (1-4C)alkanoyl, carbamoyl and cyano;
R“. and R? are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- |
4C)alkoxy, (1-4C)alkylS(O)q- (q is 0, 1 or 2), (1-4C)alkanoyl, (1-4C)alkoxycarbonyl, (2-
4C)alkanoyloxy-(1-4C)alkyl, benzoxy-(1-4C)alkyl, (2-4C)alkanoylamino, -CONRvVRw, -
NRvRw and (1-4C)alkyl {optionally substituted by hydroxy, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (1-4C)alkylS(O)q- (q is 0, 1 or 2), (1-4C)alkoxycarbonyl, (1-4C)alkanoylamino,
-CONRVRw, -NRvRw; wherein RvRw is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-
4C)alkyl}; |
or R is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) '
one of R* and R’ is selected from the above list of R* and R® values, and the other is
selected from one of the groups in (TAfa) to (TAfc) below :-
(TAfa) a group of the formula (TAfal)

Ry A

A0
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(T A’fal)

wherein Z°is hydrogen or (1-4C)alkyl;
X° and Y? are independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxycarbonyl,
halo, cyano, nitro, (1-4C)alkylS(0)q- (q is 0, 1 or 2), RVRWNSO,-, trifluoromethyl,
pentafluoroethyl, (1-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogén or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]; or '
one of X% and Y° is selected from the above list of X° and Y° values, and the other is
selected from phenyl, phenylcarbonyl, -S(0),-phenyl (qis 0, 1 or 2), N-
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (ARZ)-S(O)q- (qis 0, 1 or 2),
N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be
optionally substituted by up to three substituents independently selected from (1-4C)élkyl, '
cyano, triﬂuordmethyl, nitro, halo and (1-4C)alkylsulfonyl;
(TAfb) an acetylene of the formula -=-H or -=-(1-4C)alky];
(TAfc) -X'-Y'-AR2, -X"-Y'-AR2a, -X'-Y'-AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X'-Y'-
AR3b;
wherein X' is a direct bond or -CH(OH)- and
Y'! is (CH,),-, (CH,),-NH-(CH,),-, -CO~(CH,),,-, -CONH-(CH,),-, -C(=S)NH-(CH,),- or -
C(=0)0O-(CH,),,-;
or wherein X' is -(CH,),- or -CH(Me)-(CH,), - and
Y'is «(CH,),,-NH-(CH,),,-, -CO-(CH,),;-, -CONH~(CH,),,-, -C(=S)NH-(CH,), -,
-C(=0)O-(CH,),,- or -8(0),-(CH,),,- ; '
or wherein X' is -CH,0-, -CH,NH- or -CH,N((1-4C)alkyl)- and
Y is -CO-(CH,),,-, -<CONH-(CH,),,- or -C(=S)NH-(CH,),.- ; and additionallsf Y'is
-S0,- when X' is -CH,NH- or -CH,N((1-4C)alkyl)-, and Y' is -(CH,),,- when X' is -CH,0- or
-CH,N((1-4C)alkyl)- ; whereinnis 1,2 or3; mis 0, 1,2 or 3 and q is 0, 1 or 2; and when Y’
is -(CH,),,-NH-(CH,),- each m is independently selected from 0, 1, 2 or 3. |

3. A compound of the formula (I), or a phannaceutiéally-acceptable salt, or an in-vivo-
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hydrolysable ester thereof, as claimed in claim 1 wherein the 7-, 8- or 9-membered bicyclic
ring system containing a bridge-of 1, 2 or 3 carbon atoms (group (TDDb)) is selected from a

group defined by the ring skeletons shown in formulae (TDb1) to (TDb14) :-

-

‘7-membered ring skeletons

T
QO m oL T L

Cwaa B200 B R21
(TODb1) (TDbZ) (TDbh3) (TDb‘4)

8-membered rilig skeletons

58 PEN S

B30l @20  @BaA B21] 2.2.2]
(TDbS5) ' (TDb6) (TDb7) - (TDh8) (TDb9)

9.membered ring skeletons

D Oy Ay = AN

[4,3,0) (5,2,0] 421 - 33.4] 3,2,2)
(TDb10) (TDb11) (TDb12) . (TDb13) (TDb14)
wherein;

() the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S
ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position
other than as part of the 3-membered ring in (TDb1); .

(i)  the ring system is linked via'a ring nitrogen atom or aring sp’ or spi'carbon atom
(with the double bond, where appropriate, orientated in either direction) from any position in
either ring [other than from a bridgehead position or from an sp” carbon atom in the 4-
membered ring in (TDb2), (TDb6) and (TDb11)]; _

(iii)  one of the ring carbon atoms at a position not adjacent to the linking position, is

replaced (other than wh¢n the ring contains an O or S heteroatom) by one of the following
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groups -NRc- [not at a bridgehead position], >C('H)-NHRc_;;§;§@(I~I)-NRc-(1-4C)alkyl, >C(H)-
CH,-NHRe, >C(H)-CH,-NRc-(1-4C)alky! [wherein the hydrogen atom shown in brackets is
not present when the replacement is made at a bridgehead position and wherein a central -
CH,- chain link is optionally mono- or di-substituted by (1-4C)alkyl]; with the proviso that
when the rmg system is linked via a ring nitrogen atom or an sp’ carbon atom any replacement
of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking
position; and

(iv)  thering system is optionally (ﬁntﬁer) substituted on an available ring carbon atom as

for the bicyclic spiro-ring systems described in (TDa); wherein Rc is as defined in claim 1.

4. A corﬁpound of the formula (I), or a phannaceutically-acceptable salt, or an in-vivo-
hydrolysable ester thereof, as claimed in claim 1 wherein the groups defined in (TCa) to

(TCc) are defined by formulae (TC1) to (TC4) :-

Rp
G—B, _ ()
l__|3 m1(7_8\3 ¢ B\Z_ J __<A_
A3 < Aa— __/ 3 ' G\ - 3
\ / O (e B4
(TC1) (TC2) (TC3) (TC4)

wherein in (TC1) : >A;-B;- is >C(Rq)-CH(R1)- and G is -O-, -S-, -SO-, -SO,- or >N(Rc);
wherein in (TC2) : m1 is 0, 1 or 2; >A;-B;- is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -O-, -
S-, -80-, -SO,- or >N(Rc);

wherein in (TC3) : m1 is 0, 1 or 2; >A,-B,- is >C(Rq)-CH(Rr)- (other than when Rq and Rr
are both together hydrogen) and G is -O-, -S-, -SO-, -SO,- or >N(Rc);

wherein in (TC4) :nlis 1 or2; 0l is 1 or 2 and nl + ol =2 or 3; >A;-B;- is >C=C(Rr)- or
>C(Rq)-CH(Rr)- or >N-CH,- and G is -O-, -S-, -SO-, -SO,- or >N(Rc); Rp is hydrogen, (1-
4C)alky! (other than when such substitution is defined by >A;-B;-), hydroxy, (1-4C)alkoxy or
(1-4C)alkanoyloxy;

wherein in (TC1), (TC2) and (TC4); m1, nl and o1 are as defined hereinbefore :

>A;-B;- is >N-CH,- and G is >C(R'")(R"), >C=0, >C-OH, >C~(1-4C)alkoxy, >C=N-OH,
>C=N-(1-4C)alkoxy, >C=N-NH-(1-4C)alkyl, >C=N-N((1-4C)alkyl), (the last two (1-

* c L M S *
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.4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(1-

4C)alkoxy; wherein > represents two single bonds; B
Rq is hydrogen, hydroxy, halo, (1-4C)alkyl or (1-4C)alkanoyloxy; _

- Rris (mdependently where appropnate) hydrogen or (1-4C)alkyl;
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R'"is hydrogen, (1-4C)alkyl fluoro(1-4C)alkyl, (1-4C)alkyl—t1uo-(1—4C)alkyl or hydroxy-(l-
4C)alkyl and R% is —[C(Rr)(Rr)],,,z-N(Rr)(Rc) whereinm2 is 0, 1 or 2;

and, other than the ring substltutlon defined by G, >A,-B;- and Rp, each ring system may be
optionally further substituted on a carbon atom not adjacent to the link at >A;- by up to two

| substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alkyl (including

trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-
4QC)alkyl, (1-4C)alkanoylaxﬁino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=O) (other than when G is >N-Rc
and R is group (Rc2) defined in claim 1) or independently selected from Rc; and also
hydroxy or halo (the last two optional substituents only when G is -O- or -8-);

wherein AR is optionally substituted phenyl, optionally substituted phenyl(1-4C)alkyl, .
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; -
optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in which the bicyclic
heteroaryl ring systems may be linked via an atom in either of the rings comprising the
bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked
via a ring carbon atom and may be (partially) hydrogenated; and wherein Rc is as defined in

claim 1.

5. A compound of the formula (I), or a phannaceutically-acceptable salt, or an in-vivo- |
hydrolysable ester thereof, as claimed in claims 1 and 4 wherein the groups in (TCa) to (TCc)
are defined by formulae (TCS) to (TC11) :-

= "L "0

(rcs)y (TCé) - (TC7)

* c L M s *
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CEEE ' ' Rc ¢fRC'HN
e AECER
N
C ' \

(TC8) (TCY) (TC10) - (TC11)

wherein Rc is as defined in claim 1.

6. A compound of the formula (I) as claimed in claim 1, being a compound of the
formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof

Rp1 R2

0]
Rep —N / /_\ N»\O o
Rp;. R/3
Io)

wherein HET is isbxazol—3-yl, 1,2,4-oxadiazol-3-yl, isothiazol-3-yl or 1,2,5-thiadiazol-3-yl;
R? and R’ are independently hydrogen or fluoro; Rp1 and Rp2 are independently hydrogen,
AR-oxymethyl or AR-thiomethyl (wherein AR is phenyl, phenyl-(1-4C)alkyl, naphthyl, furan,
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole,
isothiazole, thiazole or thiophene), (1-4C)alkyl, carboxy, (1-4C)alkoxycarbonyl,
hydroxymethyl, (1-4C)alkoxymethyl or carbamoyl and Rcp is cyano, pyrimidin-2-yl, 2-
cyanoethenyl, 2-cyano-2-{(1-4C)alkyl)ethenyl or Rcp is of the formula R**CO-, R'**S02- or
R¥PCS- (wherein R'* is hydrogen, (1-5C)alky] [optionally substituted by one or more groups
each independently selected from hydroxy and amino, or optionally monosubstituted by (1-
4C)alkoxy, (1-4C)alkylS(0)q-, (1-4C)alkylamino, (1-4C)alkanoyl, naphtho-xy, (2-
6C)alkanoylamino or (1-4C)alkylS(O)pNH- whereinp is 1 or 2 and q is 0, 1 or 2}, imidazole,
triazole, pyrimidine, pyridazine, pynidine, isoxazole, oxazole, isothiazole, thiazole,
pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, phthalazine, cinnoline or
naphthyridine, or R'™ is of the formula R'*C(0)O(1-6C)alkyl wherein R'* is (1-6C)alky}), or
Rep i1s of the formula RfC(=0)C(=0)- wherein Rf is (1 -6C)alkoxy.
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7. A compound as claimed in claims 1,4,50r6 -beingf= |

S(R)-Isoxazol-3-yloxymethyl-3 -(4~(l -((S),3-dihydroxypropanoyl)-1,2,5 ,6-tetrahydropyrid-4-
yl)-3-fluorophenyl)-oxazolidin-2-one; or o
5(R)-Isoxazol-3-yloxymethyl-3(4-(1-(2(S),3-dihydroxypropanoyl)-1,2,5,6-tetrahydropyrid--
y1)-3,5-difluorophenyl)-oxazolidin-2-one or pharmaceutically-acceptable salts or in-vivo

hydmlysable esters thereo_f.

8. - A compound as claimed in claims 1, 4, 5, 6 or 7 being .
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(2(S)-hydroxy-3-phosphoryl-propanoyl)-1,2,5,6-
tetrahydropyrid-4-yl)-3-fluorophenyl)oxazolidin-2-one;
5(R)-Isoxazo!l-3-yloxymethyl-3-(4-(1- (2(S)-hydroxy—3-phOSphoryl-propanoyl) 1,2,5,6-
tetrahydropyrid-4-yl)-3, 5-d1ﬂuorophenyl)oxazohdm—Z-one '
5(R)-Isoxazol-3-yloxymethyl-3-(4-(1-(2(S),3- dlphosphoryl-propanoyl)-l,2,5,6_-
tetrahydropyrid-4—yl)-3—ﬂuorophenyl)oxazolidin;z-bne;
5(R)-Isoxazol-3—yloxymefhy1~3-(4-(l-(2(S),3-diphosphoryl-propanoyl)—l,2,5,6-

tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one; or pharmaceutically-acceptable

. salts thereof.

20

25

9. A process for the preparation of a compound of the formula (I} as claimed in claim 1

or pharmaceutically-acceptable salts or in vivo hydrolysable esters thereof, which process
comprises of (a) to (i):- '
(a)  modifying a substituent in or introducing a substituent into another compound of

formula (I);

(b)  reacting a comppu_nd of formula (II)

o | NNON) A0

. (I o
wherein Yp is hydroxy with a compound of the formula (1_51) HET-OH or (b2) HET-Lg,
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wherein Lg is a suitable leaving group; ey
(c) reacting a compound of formula (IT) wherein Yp is ; léaving group with a metal
alkoxide compound of the formula HET-OM where M is an alkali metal, or another metal
known to promote O-alkylation; .

(d) remﬁng a compound of the formula Q-Zp wherein Zp is an isocyanate or amine group
with an epoxide of the formula CH,(O)CH-CH,O-HET;

(e when X is -S- using a process analogous to process (c) using (e1) a metal thioxide
compound of the formula HET-SM where M is an alkali metal, or another metal known to
promote S-alkylation; or using (¢2) HET-SH and a compound of formula (II) in which Ypis a
suitable leaving group;

® when X is -SO- or -SO,- oxidising a compound of formula (I) wherein X is -S-;

(2) converting of a compound of formula (I) in which the ring HET bears a quarternary
nitrogen to a non-quarternary compound;

(h)  when HET is an isoxazole ring by reacting a compound of the formula (II) in which
Yp is -O-CH=N-OH with an acetylene;

(i)  reacting a urethane compound of formula (III) with a compound of formula (IV)

O

Q—N _OR® o
v (=)

(I . av)
wherein R? is (1-6C)alkyl or benzyl; and thereafter if necessary :

(i) removing any protecting groups; (ii) forming a pharmaceutically-acceptable salt; (iii)

forming an in vivo hydrolysable ester.

10. A method for producing an antibacterial effect in a warm blooded animal which
comprises administering to said animal an effective amount of a compound of the formula (I)
as claimed in claims 1 to 8, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable

ester thereof.
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11. A compound of the formula (I) as claimed in claims 1 to 8, or a pharmaceutically-

acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament. '

'12.  The use of a compound of the formula (I) as claimed inclaims 1 to 8,ora
.5 pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of

a medicament for use in the production of an antibacterial effect in a warm blooded animal.

13. A pharmaceutical composition which comprises a compound of the formula (I) as
claimed in claims 1 to 8, or a pharmaceutically-acceptable salt or an in-vivo hydrolysable

10 ester thereof, aﬁd a pharmaceutically-acceptable diluent or carrier.

N 0



