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1.
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 as principally effective against Gram-positive pathogens.

'Gram-positive pathogens, for example Staphylococci, Enterococci, and Streptococci
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 éffecti ve antibiotic for treatment of such resistant Gram-positive
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various
toxicities including nephrotoxicity. 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. There is also now increasing resistance appearing towards agents
such as B-lactams, quinolones and macrolides used for the treatment of upper respiratory tract
infections, also caused by certain Gram negative strains including H.influenzae and
M.catarrhalis.

Certain antibacterial compounds containing an oxazolidinone ring have been described
in the art (for éxample, 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-acetamidomethy} side-chain 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, (ii) the evolution of means to chemically
deactivate a given pharmacophore and/or (iii) the development and/or up-regulation of efflux
mechanisms. Therefore, there remains an 6ngoin g need to find new antibacterial agents with a
favourable pharmacological prbﬁ]e, in particular for compounds containing new
pharmacophores. | |
Additionally, certain antibacten'al‘compounds containing an oxazolidinone ring have

activity against the enzyme mono-amine oxidase (MAO) , for instance compounds with
amidomethyl or hydroxymethyl side chains at C-5 of the oxazolidinone ring. This may
potentially lead to undesirable properties such as elevation in blood pressure when
administered to a patient, or potentially cause drug-drug interactions. Therefore, there remains
an ongoing need to find new antibacterial agents of the oxazolidinone class with a more
favourable profile against MAO. | |

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

ring substituted by a S-azolylmethyl moiety in which the azole group is linked via a nitrogen

atom and is itself further substituted. These compounds have useful activity against
Gram-positive pathogens 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 f3-lactams, but also to certain fastidious Gram negative
Strains such as H.influenzae, M.catafrhalis and chlamydial strains. The compounds of the
invention also show a favourable, decfeaséd, MAO potency compared with other
oxazolidinone analogues from the prior art.

Accordingly in a first aspect, the present invention provides a compound of the

formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof,

j\
a—N" o
%@
N
@

wherein -N-HET is selected from the structures (Ia) to (If) below :-
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N —~a o~ N 1R1
~n~ \—(R1u N° N N° N
g \={ g
(R1)v Rt
(la) (b) | (c)
\N/N\\N » \.N/Tj/ﬂ‘l \N/N\\N
= = ={
R1 ' | R1
(d) (le) (i)

wherein u and v are independently O or 1;
R1 is selected from a substituent from the group
(R1a) wherein R1 is halogen, hydroxy, (1-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl,
(2-4C)alkynyl (optionally substituted on the terminal carbon by CH,=CH-, di(1-
4C)alkylamino, AR2, AR_2a or AR2b, wherein AR2, AR2a and AR2b are defined
hereinbelow), (3-6C)cycloalkyl, (3-6C)éycloalkenyl, amino, (1-4C)alkylamino, di-(1-
4C)alkylamino, (2-4C)alkenylamino, (1-4C)alkyl-S(O)g- (wherein qis 0, 1 of 2), (1-
4C)alkylcarbonylamino, ;
or R1 is selected from the group
(R1b) wherein R1 is a (1-4C)alkyl group which is substituted by one substituent selected
from hydroxy, halo, (1-4C)alkoxy, amino, (1-4C)alkylamino, di(1-4C)alkylamino, cyano;
azido, (2-4C)alkenyloxy, (1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2), AR1-S(O)q- (wherein q
is 0, 1 or 2 and AR1 is defined hereinbelow), AR2-S(0)qg- (wherein q is 0, 1 or 2), AR2a-

| S(0)q- (wherein q is 0, 1 or 2), benzyl-S(O)q- (wherein q is 0, 1 or 2), (3-6C)cycloalkyl, (3-
6C)cycloalkenyl, (1-4C)alkyl-OCO-NH-, (1-4C)a1kyl‘-NHCO-0-, (1-4C)alkylaminocarbonyl, -
di(1-4C)alkylaminocarbonyl, H,NC(=NH)S-;
or R1 is selected from a group of formula (R1cl) :- »
(Rlcl) - a fully saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms
independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen
or carbon atom; or
or R1 is selected from the group
(R1d) cyano, nitro, azido, formyl, (1-4C)alkylcarbonyl, (1-4C)alkoxycarbonyl, H,NC(O)-,
((1-4C)alkyl)NHC(O)-;
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and wherein at each occurrence of an R1 substituent containing an alkyl, alkenyl, alkynyl,
cycloalkyl or cycloalkenyl moiety in (R1a), (R1b) or (R1cl) each such moiety is optionally
further substituted on an available carbon atom with one, two, three or more substituents
independently selected from F, Cl Br, OH and CN; -
Q is selected from.Ql to Q6 :-

. Hz.- |
: /N

o Q2 |
-
T N | {
Q3 S - Qs Q6

wherein R? and R? independently selected from H, F, Cl, CF;, OMe, SMe, Me and Et;
wherein B is O or S;

wherein T is selected from the g'roups in (TA) to (TE) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined heréinbe]ow)';

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

(TAa) ARI or AR3; or

_(TAb) a group of formula (TAb1) to (TAbS) :-
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-5-
Re | S:‘ | | |
. _
=\ N/ . R4 N\
~ N— ' )7N : N
RS R¢ o |
Re ' , Reé : RS Re

(TAb1) | (TAb2) (TAb3)

‘ o ' . ‘ » R4
_ =N N
_ N=" =\
N T

\/N_' ) 4/‘\& 7/
N R | - ,

m' Re Ré

(TAb4) : (TADbS) . (TADb6)
wherein : '
R® s 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, azido,
nitro, (1-4C)alkoxy, (1—4C)alkyIS(O)q- (qis 0, 1 or 2), (1-4C)alkanoyl, (1-
4C)alkoxycarbonyl, benzyloxy-(1-4C)alkyl, (2-4C)alkanoylamino, hydroxyimino, (1-

4C)alkoxyimino, -CONRcRv and -NRcRv wherein any (1-4C)alkyl group contained in the

preceding values for R* and R’ is optionally substituted by up to three substituents
independently sélected from hydroxy or azido (neither of such substituents on C1 of an
alkoxy group, and excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (qisO0,
1 or 2), (1-4C)alkylSO2-NRv-, '(1-4C)alkoxycarbony], -CONRCcRyv, and -NRcRv (not on C1

of an alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (1-

4C)alkyl and Rc is as hereinafter defined; _

R* and R® may further be indepeﬂdently selected from (1-4C)alkyl {optionally substituted by
up to three substituents independently selected from hydroxy or azido (both of such
substitqents- excluded from geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (q is O,
1 or 2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRv, and -NRcRv (excluding
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geminal disubstitution); wherein Rv is hydrogen or (1-4C)alkyl}; Rc is as hereinafter defined;
and wherein '
ahy (1-4C)alkyl group contained in the immediatély preceding optional substituents (when R*
and R’ are independently (1-4C)alkyl) is itself optionally substituted by up to three

substituents independently selected from hydroxy (not on C1 of an alkoxy group, and

- excluding geminal disubstitUtion), oxo, trifluoromethyl, cyano, nitro, (1-4C)alkoxy, (2-
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20
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30

A4C)alkanoyloxy, hydroxyimino, (1-4C)a1k0xyimino, (1-4C)alkylS(O)q- (q is 0, 1 or 2), (1-

4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRyv, and -NRcRv (not on C1 of an
alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (1-4C)alkyl
and Re is as hereinafter defined; | . ' ' j '

or R* is selected from one of the groups in (TAba) to (TAbc) 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 (TAba) to (TAbc) below :- |

(TAba) a group of the formula (TAbal)

YS A,
z
X 0
(TAbal)

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(O)q~ (qis 0,1 or 2), RvaNSOz-, trifluoromethyl,
pentafluoroethyl, (1-4C)alkanoyl and -CONRVRw [wherein Rv is hydrogen or (1-4C)alkyl;
Rwis 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)4-phenyl (q is 0, 1 or 2), N-
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(O)q- (qis 0, 1 or 2),
N-(AR2)carbamoy! and (AR2)aminosulfonyl; wherein any phenyl group in (TAba) may be
optionally substituted by up to three substituents independently selected from (1-4C)alkyl,
cyéno, trifluoromethyl, nitro, halo and (1-4C)alkylsulfonyl;

(TAbb) an acetyiene of the formula -=-H or -=-(1-4C)alkyl;

(TAbc) -X'-Y'-AR2,-X'-Y'-AR2a, -X'-Y!-AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X'-Y'-
AR3Db; |

- wherein X' is a direct bond or -CH(OH)- and
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Y' is (CHy)m-, -(CH2)»-NH-(CHy)-, -CO-(CHz)-, -CONH-(CHp)m-, -C(=S)NH-(CHz)rm- or -
C(=0)O-(CH2)m- ; _
or wherein X' is -(CHa)n- or -CH(Me)-(CHa) - and
Y'is ~(CH)m-NH-(CHp)m-, -CO;(CHz)m-; -CONH-(CH3)n-, -C(=S)NH-(CH2)mn-,
-C(=0)0-(CHy)ur- 0 -S(0)-(CHar ; |
or wherein X' is -CH,0-, -CH,NH- or -CH,N((I-4C)alky!)- and
Y' is -CO-(CHy)m-, -CONH-(CH,)- Or -C(#S)NH-(CHz)m- ; and additionally Y'is
-SO;- when X! is -CH,NH- or -CH,N((1-4C)alkyl)-, and Y' is -(CHz)n- when X' is -CH,0-
or -CH;N((1-4C)alkyl)- ; whereinnis 1,2 or 3;mis 0, 1,2 or 3 and qis 0, I or 2; and when
Yis -(CH2)m-NH-(CH>)n- each m is independently selected from 0, 1, 2 or 3; or

(TB) Tis selected from halo, formyl or -NRv'Rw'; or is selected from the following groups: -

(TBa) R'°CO-, R'S(0),- (q is 0, 1 or 2) or R'CS-

wherein R' is selected from the following groups :-

(TBaa)  CYlorCY2; | |
(TBab) (1-4C)alkox ycarbonyl, tri‘ﬂuoromethyl, -NRva, 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 .
(TBac) (1-4C)alkyl {optionally substituted by one or more groﬁps each independently
selected from hydroxy, (1-4C)alkoxy, (1-4C)alkanoyl, cyano, halo, trifluoromethyl, (1- N
4C)alkoxycarbonyl, -NRvRw, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1- |
4C)alkyl-H¥(1-6C)alkanoylamjno, (1-4C)alkylS(0)g- (g is 0, 1 or 2), CY1, CY2, ARI, (1-
4C)alkylS(O)pNH- or (1-4C)alkylS(O)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, (1-
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrégen, (1-4C)alkyl, (3-8C)cycloalkyl, formyl, (1-

- 4C)alkyl-CO- or (1-4C)alkylS(O)g- (q is 1 or 2); or
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(TC) T is selected from a group of formula (TC1) to (TC4) :-
G_
_I_'Fa R B ot >—(A_
7Y N A A
\ &’ O ()er B
(TC1) (TC2)  (TC3) (TC4)

5 wherein in (TC1) : >A;-Bs- is >C(Rq)-CH(Rr)- or >N-CH,- and G is -O-, -S-, -SO-, —SOz- or
>N(Rc); '
wherein in (TC2) : ml is 0, 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq) -CH(Rr)- or >N-CH2-
and Gis -O-, -S-, -SO-, -SO;- or >N(Rc);
| wherein in (TC3) : mlis 0, 1 or 2; >A3-Bs-is >C(Rq)-CH(Rf)- (other than when Rq and Rr
10 are both together hydrogen) or >N-CHy- and G is -O-, -S-, -SO-, -SO;- or >N(Rc);
“whereinin (TC4) :nlis 1 or2;olis 1 or2 and nl +o0l =2 or 3; >A3-Bs-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 >A3-B3-), hydroxy, (1-4C)alkoxy or
(1-4C)alkanoyloxy; |
15 wherein in (TC1), (TC2) and (TC4);, m1, nl and ol are as defined hereinbefore in (TC):
>A3-B3- is >N-CH,- and G is >CR")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)alky1)§ (the last two (1-
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;
20 Rgqis hydrogen, hydroxy, halo, (1-4C)alkyl or (1-4C)alkanoyloxy;
Rris (independently where appropriate) hydrogen or (1-4C)alkyl;
R" is hydrogen, (1-4C)alkyl, fluoro(1-4C)alkyl, (i-4C)alky1-thio-(l—4C)alkyl or hydroxy-(1-
4C)alkyl and R'?is -[CRD)Rr)}m2-N(Rr)(Rc) wherein m2is 0, 1 or 2;
and, other than the ring substitution defined by G, >A3-B;- and Rp, each ring system may be-
25 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, ARc-oxymethyl, ARc-thiomethyl, oxo (=O) (other than when G is >N-Rc
30 and Rc is group (Rc2) defined hereinbefore) or independently selected from Re (if such

“substituents are not already defined herein in (TC)); and also hydroxy or halo (the last two
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optional substituents only when G is -O- or -S-);
wherein ARc is selected from AR1, AR2, AR2a, AR2b, CY1 and CY2 defined hereinafter

and Rc is selected from groups (Rcl) to (RcS) defined hereinafter; or

5 (TD) Tis selected from thé following groups :-
(TDa) a bicyclic spiro-ring system of formula (TDal) to (TDa9) :-

. * "k * %
- " *
/
'DGA‘ | oo AT
e
* *
.o ' *

(TDa1) (TDa2) (TDa3)
O DO O S0
(TDa4) (TDa5) .. (TDas6) (TDa7)
o AT QO—

(TDa8) (TDa9)

wherein; ‘

@) the A4 linking group is a nitrogen atom or an sp3 or sp2 carbon atom (with the double - .
10 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)alky! [wherein a central -CHa- 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
15 containing the A4link when A4 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

(TDa5); and o

(iii)  the ring system is optionally (further) substituted on an available ring carbon atom by

up to two substituents independently selected from (1-4C)alkyl, fluoro( 1-‘4C)alkyl (including
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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; and Rc is selected from

groups (Rcl) to (RcS) defined hereinafter; or

(TDb) a 7-, 8- or 9-membered biéyclic ring systém containing a bridge of 0, 1 or 2 carbon

atoms of formula (TDb1) to (TDb14) :-

7-membered ring skeletons

O ™ Lo b

[4,1,0] (3,2,0] [3,1,1] 2,2,1]
(TDb1) (TDb2) (TDb3) (TDba)

‘8-membered ring skeletons

) Ay L

[3,3,0] [4,2,0] [4,1.1] - [3,2,1] [2,2,2)
(TDbSs) (TDb6) (TDb7) (TDb8) (TDbS)

9-membered ring skeletons

Dy A e A

[4,3,0] [5,2,0] [4,2,1] [3,3,1] [3,2,2]
A (TDb10) . (TDb11) (TDb12) (TDb13) (TDb14)
wherein;

Q) 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);

(ii) the ring system is linked via a ring nitrogen atom or aring sp3 or sp2 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 sp2 carbon atom in the 4-
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membered ring in (TDb2), (TDb6) and (TDb11)];

(111))  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
not present when the replacement is made at a bridgehead position and wherein a central -
CHj,- chain link is optionally mon.o- or di-éubstituted by (1-4C)alkyl]; with the proviso that
when the ring system is linked via a ring nitrogen atom or an sp2 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)  the ring system is optionally (further) substituted on an available ﬁng carbon atom as

for the bicyclic spiro-ring systems described in (TDa); and Rc is selected from groups (Rc1)

to (RcS) defined hereinafter; or

(TE) Tis selected from the following groups (TE1) to (TE3) :-

Ony —0On,’ On, ,0On,'
AR LU . U0 A
m(0)S Opy N— m(O)S N—
0000, | \()21<()o1'
(TE1) (TE2)
,0n, Oy
m(O)s, Ji /[ N—
0o, >p, 004"

(TE3)
wherein mis 0, 1 or 2; and Ony, ()o;, Ony-, Qor, Op1 and (p1- represent chains of carbon
atoms (optionally substituted as defined for AR1 hereinafter) of length n;, 0, ny-, 01+ py and pr-
respectively, and are i.ndependently 0-2, with the proviso that in (TE1) and (TE2) the sum of
ny, 01, Ny and o> does not exceed 8 (giving a maximum ring size of 14 in (TE1) and 11 in
(TE2)), and in (TE3) the sum of n; o) ny, 0y, Di and py- does not exceed 6 (giving a maximum
ring size of 12); ‘ i

wherein Rc is selected from groups (Rc1) to (Rc5) :- -

(Rcl) (1-6C)alkyl {optionally substituted by one or more (1-4C)alkanoy! groups (including
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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-
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6C)alkyl chain, optionally substituted by one or more groups (including gemmal
disubstitution) each independently selected from hydroxy and fluoro, and/or optionally
monosubstituted by oxo, -NRvVRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1—4C)élkyl], (1-6C)alkanoylamino, (1-4C)alkoxycarbonylarhino, N-(1-4C)alkyl-N-(1-
6C)alkanoylamino, (1-4C)alkylS(O)pNH- or ( 1—4C)alkylS(O)p;((1—4C)alkyl)N- (pis 1 or2)};
(Re2) formyl, R'*CO-, R"SO,- or RPCS-

wherein R'? is selected from (Rc2a) to (Rc2e) :-
{Rc2a) ARI, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2;
(Rc2b) (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is hydrogen or

(1-4C)alkyl; Rw is hydrogen or (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- A
4C)alkylaminocarbonyl)ethenyl, 2-(( 1-4C)a1koxycarboﬁy])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, carboxy, phosphoryl [-O-P(O)(OH)L
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)L 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)alky]ammocarbonyl 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((l-4C)alky])N;, (1-4C)alkylS(O)g- [the (1-4C)alkyl group of (1-
4C)alkylS(O)q- being optionally substituted by one substituent selected from hydroxy, (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
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thereof], amino, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)a1koxy-(1-4C)a1koxycarb_ony1, carboxy, (1-
4C)alkylamino, di((l-4C)a1kyl)amino, (1-6C)alkanoylamin6, (1-4C)alkoxycarbonylamino, N-
(1—4C)alkyl-N-(1-6C)alkanoylamino, (1-4C)alkylarninocafb0ny], di((1-
4C)alkyl)aminocarbonyl, (1-4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alky)N-, (1-
4C)alkylS(O)q-, AR1-S(0)q- , AR2-5(0)g- , AR3-S(0)q- and also AR2a, AR2b, AR3a and |
AR3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-O-,
AR2-O-, AR3-O-, AR1-S(0)g- , AR2-5(0)q-, AR3-S(O)q- , AR1-NH-, AR2-NH-, AR3-
NH- (pis 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3Db versions of AR2
and AR3 co'ntaining groups}; |
(Rc2d) R'C(0)O(1-6C)alkyl wherein R'*is AR1, AR2, (1-4C)alkylamino (the (1-
4C)alkyl group being optionally substituted by (1-4C)alkoxycarbonyl or by carboxy),
benzyloxy-(1-4C)alkyl or (1-10C)alkyl {optionally substituted as defined for (Rc2c)};
(Re2e) R'5O- wherein R'® is benzyl, (1-6C)alkyl {optionally substituted as defined for
(Rc2c)}, CY1, CY2 or AR2b; | | '
(Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((1—4C)alky1A)ctheny], 2-((1-
4C)alkylaminocarbonyl)ethenyl, 2.-(( 1-4C)alkox ycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, or of the formula (Re3a)

A

R16

~ (Rc3a)
wherein X% is -OR"7, -SR"7, -NHR "and -NR""), ;
wherein R'” is hydrogen (whén X% is -NHR "and -N(R'")), and R'"is (1-4C)alkyl, phenyl or
AR2 (when X® is -OR", -SR"" and -NHR"7); and R'is cyano, nitro, (1-4C)alkylsulfonyl, (4-
7C)cycloalkylsulfonyl, phenylsulfonyl, (1-4C)alkanoyl and (1-4C)alkoxycarbonyl;
(Rcd) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b;
(RcS) Rd_OC(Re)=CH(C=O)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or
RiNHC(Rj)=CHC(=O)— 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 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

XOO



WO 03/072576 ~ PCT/GB03/00791
-14 - _

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
ARlisan 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) moﬁocyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and

linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quaternised;

AR2a is a partially hydrogenated version of AR2 (i.e. AR?2 systems retaining some, but not
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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;

AR2b is a fully hydrogenated versidn of AR2 (i.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 lO-fnembered, fully unsaturated (i.e with the
maximum degree of unsaturation) bicyclié heteroaryl ring 'cohtaining 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 unsaturatibn),
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,;

ARda is a partially hydrbgenated 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;



10

15

20

25

30

WO 03/072576 PCT/GB03/00791
-15-

wherein; optional substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a AR3b, AR4, AR4a,
CY1 and CY?2 are (on an available carbon atom) up to three substituents independently
selected from (1-4C)alkyl {optionally substituted by substituents selected independently from
hydroxy, trifluoromethyl, (1-4C)alkyl S(O)q- (qis 0, 1 or 2), (1-4C)alkoxy, (1- -
4C)alkox ycarbonyl, cyano, nitro, (1-4C)alkanoylamino; -CONRvVRw or -NRvRw},
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (1-4C)alkoxy, (1-4C)alkan6ylox'y,
dimethylaminométhylencaminocarbonyl, 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)alkoxyéarbonyl }, (2-4C)alkynyl, (1-4C)alkanoylamino, oxo
(=0), thioxo (=8), (1-4C)alkanoylamino {the (1-4C)alkanoyl group being optionally '
substituted b‘y hydroxy}, (1-4C)alkyl S(O)g- (q 1s 0, 1 or 2) {the (1-4C)alkyl group being
optionally subétituted by one or more groups independently selected ffom cyano, hydroxy and
(1-4C)alkoxy}, -CONRvVRw or -NRvRw [wherein Rv 1s hydrogen or (1-4C)alkyl; Rw is
hydrogen or (1-4C)alkyl]; 7
and further optional substituents on AR, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4,
AR4a, CY1 and CY?2 (on an available carbon atom), and also on alkyl groups (unless
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,
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole,
thiazole, thiophene, hydroxyinljno(l-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl, halo-(1-
4C)alkyl, (1-4C)alkanesulfonamido, -SO;NRvRw [wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]; and | o
optional 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)q- (qis 0, I or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRvVRw or -NRvVRw [wherein Rv is hydrogen
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).
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In another aspect is provided a compound of the formula (I), or a pharmaceutically-

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

X
Q—N- O
e
: N

wherein:

R1 is selected from a substituent from the group

(Rla) wherein R1 is halogen, (1-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl,

(2-4C)alkynyl, (3-6C)cycloalkyl, (3—6C)cycloalkényl, amino, (1-4C)alkylamino, di-(1-
4C)alkylamino, (24C)alkenylamino, (1 -4C)alky]¢arbony1arnino, (1-
4C)alkylthiocarbonylamino, '

(1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NH-CO-NH-, (1-4C)alkyl-NH-CS-NH-, (1-4C)alkyl-

' SO;-NH- or (1-4C)alkyl-S(O)q- (wherein‘ qis0, 1 or2);

or R1 is selected from the group

(Rlb‘) wherein R1 is a (1-4C)alkyl group which is substituted by one substituent selected
from hydroxy, (1-4C)alkoxy, amino, cyano, azido, (2-4C)alkenyloxy, (1-4C)alkylcarbonyl,
(1-4C)alkoxycarbonyl, (1-4C)alkylamino, (2-4C)alkenylanﬁno, (1-4C)alkyl-SO,-NH-, (1-
4C)alkylcarbonylamino, (1-4C)alkylthiocarbonylarrﬁno,

(1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NH-CO-NH-, (1-4C)alkyl-NH-CS-NH-, (1-4C)alkyl-
SO,-NH-, (1-4C)alkyl-S(0)qg- (wherein q is 0, 1 or 2), (3—6C>)cycloalkyl, (3-6C)cycloalkenyl,
or an N-linked 5-membered heteroaryl ring, which ring contains either (i) 1 to 3 further

nitrogen heteroatoms or (ii) a further heteroatom selected from O and S together with an

_optional further nitrogen heteroatom; which ring is optionally substituted on a carbon atom by

an oxo or thioxo group; and/or the ring is optionally substituted on a carbon atom by 1 or 2 (1-
4C)alkyl groups;- and/or on an available nitrogen atom (provided that the ring is not thereby
quaternised) by (1-4C)alkyl; |

or R1 is selected from a group of formula (R1cl) to (R1c3) :-

(R1cl) a fully saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms
independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen

or carbon atom; or
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R1c2) a saturated or unsaturated S-membered monocyclic ring containing 1
heteroatom seiected from O, N and S (optionally oxidised), and linked via a ring nitrogen
atom if the rin g is not thereby quaternised, or a ring carbon atom; or
(R1c3) a saturated or unsaturated 6- to 8-membered monocyclic ring containing 1 or 2
heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a
ring nitrogen atom if the ring is not thereby quaternised, or a ring carbon atom;
wherein said rings in (R1cl) to (Rlé3) are optionally substituted on an available carbon atom
by 1 or 2 substituents independently selected frpm hydroxy, (1-4C)alkoxy, amino, cyano,
azido, (2-4C)alkenyloxy, (1-4C)alkylcarbonyl, (1-4C)a1koxycarbonyl, (1—4C)alkylaminb, (2-
4C)alkenylamino, (1-4C)a1kyl-SOz-NH-, (1-4C)alkylcarbonylamino, (1-
4C)alkylthiocarbonylamino, (1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NH-CO-NH-, (1-4C)alkyl-
NH-CS-NH-, (1-4C)alkyl-SO,-NH-; (1-4C)alkyl-S(O)g- (wherein q is O; 1or2),(3- '
6C)cycloalkyl or (3-6C)cycloalkenyl;
or R1 is selected from the group
(R1d) cyano, nitro, azido, formyl, (1-4C)ali<ylcarbonyl or (1-4C)alkoxycarbonyl;
and wherein at each occurrence of an R1 substituent containing an alkyl, alkenyl, alkynyl,
cycloalkyl or cycloalkenyl moiety in (R1a), (R 1b) or (R Icl) to (R1c3) each such moiety is
optionally further substituted on an available carbon atom with one of more substituents
independently selected from F and Cl and/or by one cyano group;

R? and R? are independently hydrogen or fluoro;

and wherein all other groups, variables and substituents are as hereinbefore defined in the first

aspect.

It will be noted that in the groups (Ia) to (If) there is no substituent in the position
adjacent to the nitrogen link.

In this specification, where it is stated that a ring may be linked via an sp’ carbon atom
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double
bond. v
 Inthis specification the term 'alkyl’ includes 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 bonly, 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 example

halo(1-4C)alkyl includes 1-bromoethyl and 2-bromoethyl.
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There follow particular and suitable values for certain substituents and groups which
may be referred to in this specification. These values may be used where appropriate with any
of the definitions and embodiments disclosed hereinbefore, or hereinafter.

Examples of (1-4C)alky! and (1-5C)alkyl include methyl, ethyl, propyl, isopropyl and |
t-butyl; examples of (1-6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and
hexyl; examples of (1-10C)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl,
heptyl, octyl and nonyl;) examples of (1-4C)alkanoyllamin'o-(1-4C)alkyl include
formamidomethyl, acetamidomethyl and acetamidoetthl; 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)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((1-
4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-éthy]ethenyl;’ examples of
2-nitro-2-((1-4C)alkyl)ethenyl inc]ﬁde 2-nitr6-2-methylethenyl and 2-nitro-2-ethylethenyl;
examples of 2-((1-4C)alkylaminocarbonyl)ethenyl include 2- |
(methylaminocarbonyl)ethenyl and 2.-(ethylarhinocarboﬁyl)ethcnyl; examples of (2-
4C)alkeny! include allyl and vinyl; 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-
10C)alkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (1-4C)alkylthio
include methylthio and ethylthio; examples of (1-4C)alkylamino include methylamino,
ethylamino and propy]amiho; examples of di-((1-4C)alkylamino 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)alkylsulfonyl 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

(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 6f (1-4C)alkanoylamino and (1-6C)alkanoylamino include formamido, abetamido
and propionylamino; examples of (1-4C)alkoxycarbonylamino include

methoxycarbonylamino and ethoxycarbonylamino; examples of N-(1-4C)alkyl-N-(1-
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6C)alkanoylamino include N-methylacetamido, N-ethylacetamido and N-
methylpropionamido; examples of (1-4C)aikylS(O)pNH- wherein p is 1 or 2 include
methylsulfinylamino, methylsulfonylamino, ethylsulfinylamino and ethylsulfonylamino;
examples of (1-4C)a|kylS(O)p((1-4C)alkyl)N- wherein p is 1 or 2 include _
methylsulfinylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino énd 2-
(ethylsuifonyl)ethylamino; examples of ﬂuofo(l-4C)alkylS(O)pNH- wherein p is 1or2

include trifluoromethylsulfinylamino and trifluoromethylsulfonylamino; examples of

: fluoro(l-4C)alkylS(O)p((1-4C)alkyl)NH- wherein p is 1 or 2 include
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trifluoromethylsulfinylmethylamino and trifluoromethylsulfonylmethylamino examples of (1-
4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and
ethoxy(hydroxy)phosphoryl; examples of di-(1-4C)alkoxyphosphoryl include di-
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)-phosphory];

examples of (1-4C)alkylS(O)q- wherein q is 0, 1 or 2 include methylthio, ethylthio,
methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(O)q
and naphthylS(O)q- wherein qis 0, 1 or 2 are p'hcny]thi‘o, phenylsulfinyl, phenylsulfonyl and

naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy-(1-
phthy phiny y phthy yl resp y p yloxy-(1

4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)alkylene chain
are trimethylene or tetramethylene; examples of (1-6C)alkoxy-(1-6C)alkyl'include
methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)alkoxy
include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (1-4C)alkylamino-(2- _
6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of di-(1-
4C)alkylamino-(2-6C)alkoxy include 2-dimethy1anﬂinocthoxy and 2-diethylaminoethoxy;
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(methyl)carbamoyl and di(ethyl)carbamoyl; examples of
hydroxyimino(1-4C)alkyl include hydroxyiminomethyl, 2-(hydroxyimino)ethyl and 1-
(hydroxyimino)ethyl; examples of (1-4C)alkoxyimino include methoxyimino and
ehtoxyimino; 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-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-
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cyanopropyl; examples of (1-4C)alkanesulfonamido include methanesulfonamido and
ethanesulfonamido; examples of (1-4C)alkylaminosulfonyl include methylaminosulfonyl
and ethylaminosulfonyl; and examples of di-(1-4C)alkylaminosulfonyl 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; examples of (1-

4C)alkylaminocarbonyl include methylaminocarbonyl and ethylaminocarbonyl; examples of
di((1-4C)alkyl)aminocarbonyl inc]ude dimethylaminocarbonyl and diethylaminocarbonyl;
examples of (3-8C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;
éxamples of (4-7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of
di(N-(1-4C)alkyl)aminomethylimino include dimethylaminomethylimino and
diethylaminomethylimino.

Particular values for AR2 include, for.example, for those AR2 containing one
heteroatom, furan, pyrrole, thiophene; for those AR2 containing one to four N atoms,
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and
tetrazole; for those AR2 containing one N and one O atofn, oxazole, isoxazole and oxazine;
for those AR2 containing one N aﬁd 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).

~ Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine,
morpholine (preferably morpholiﬁo), 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 example, bicyclic benzo-fused systems
containing a 5- or 6-membered heteroary] ring containing one nitrogen atom and optlona]ly
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.
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Further particular examples of AR3 include bicyclic heteroaryl ring systems with at
least one bridgehead 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,
IH-imidazo[1,2-a]imidazole, 1H,3H-pyrrolo[1,2-c]Joxazole, 1H-imidazo[1,5-a]pyrrole,
pyrrolo[1,2-bJisoxazole, 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, pyrrolo[1 ,2-c]pyrimidine,'pyrrolo[1,2-a]pyraziﬁe,
pyrrolo[1,2-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, inﬁdazo[1,2-b]-pyridazine,

s-triazolo[4,3-a]pyrimidine, imidazo[5,1-bjoxazole and imidazo[2,1-bJoxazole. Other specific
examples of such ring systems include, for example, [1H]-pyrrolo[2,1-c]oxazine, [3H]-
oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,1-c]oxazine and pyrido[2,1-c][1,4]oxazine. Other
specific examples of 5/5- bicyclic ring 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 exampl_es of AR3a and AR3b include, for example, indoline,
1,3,4,6,9,93-hexahydropyrido[2,lc][1,4]oxazin-8-yl, 1,2,3,5,8,8a-
hexahydroimidaio[l,5a]pyﬁdin-7-yl, 1,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl,
1,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-1,7a- '
dihydropyrrolo[1,2c]oxazol-6-yl, (7aS)[5H]-1,2,3,7a-tetrahydropyrrolo[1,2c]imidazol-6-yl,
(7aR)[3H,5H]-1,7a-dihydropyrrolo[l,2c]oxazo1-6-y], [3H,5H]-pyrrolo[1,2-cJoxazol-6-yl,
[5H]-2,3-dihydropyrro]o[l,2-c]imidazol-6-y1, [3H,5H]-pyrrolo[1,2-c]thiazol-6-yl,
[3H,5H]-1,7a-dihydropyrrolo[1,2-c]thiazol-6-yl, [SH]}-pyrrolo[1,2-c]imidazol-6-yl,

[1H]-3 ,4,8,8a-tetrah ydropyrrolo[2,1-c]oxazin-7-yl, [3H]-1,5,8 ,8a-tctrahydr60xazol0[3,4-
a]pyrid-7-yl, [3H]-5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8fdihydroi1r1idazo[l,5-a]pyrid-7-
yl. |

Particular values for AR4 include, for example, pyrrolo[a]quinoline,
2,3-pyrroloisoquinoline, pyrrolo[a]isoquinolinc, IH-pyrrolo[l,2-a]benzimidazole,
9H-imidazo[1,2-ajindole, 5H-imidazo[2,1-a)isoindole, 1H-imidazo[3,4-a]indole,
imidazo[1,2-a]quinoline, imidazo[2,1-a)isoquinoline, imidazo[1,5-a]quinoline and

imidazo[5,1-a]isoquinoline.
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The nomenclature used is that found in, for example, “Heterocyclic Compounds

(Systems with bridgehead nitrogen), W.L.Mosby (Interscience Publishers Inc., New York),

- 1961, Parts 1 and 2.
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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. ‘

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 independently
selected from (1-4C)alkyl (including gemiﬁal 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)élkanoyl, cyano, and
trifluoromethyl. ' .

Suitable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably)'
hydrobromide. Also _suitable‘arc salts formed with phosphoric and sulfuric acid. In another
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline
earth metal salt for example calcium or magnesium, an organic amine salt for example
triethylamine, morpholine, N-methylpiperidine, _I}I_-ethylpiperidihe, procaine, dibenzylamine,
N,N-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl 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 sodium salt.

However, to facilitate isolation of the salt during preparétion, salts which are less
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not.

The compounds of the 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 parent compound 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) or a pharmaceutically-acceptable

salt thereof.
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Various forms of prodrugs are known in the art, for examples see:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in

‘Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard p. 113-191

(1991,

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
d) H. Bundgaard, et al., Journal of Phaﬁnaceutical Sciences, 77, 285 (1988); and
e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). '

An in-vivo hydrolysable ester of a compound of the invention or a pharmaceutically-
acceptable salt thereof containing a carboxy or hydroxy group is, for example, a
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to
produce the parent alcohol.

Suitable pharmaceutically-acceptable esters for carboxy include (1-6C)alkoxymethyl
esters for example methox ymethyl, (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 this
invention.

Suitable pro-drugs for pyridine derivatives include acyloxymethyl pyridinium salts eg

halides; for example a pro-drug such as:

R 0

An in-vivo hydrolysable ester of a compound of the invention 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-acyloxyalkyl ethers and

related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give
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the parent hydroxy group/s. Examples of a-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
phenylacetyl, (1-10C)alkoxycarbonyl (to give alkyl carbonate esters), di-(1-
4C)alkylcarbamoyl and E—(di-(l-4C)alkyiaminoe‘thyl)-N-(l—4C)alkylcarbamoyl (to give
carbamates), di-(1-4C)alkylaminoacetyl, carboxy(2-5C)alkylcarbonyl and carboxyacetyl.
Examples of ring substituents on phenylacetyl and benzoyl include chloromethyl or
aminomethyl, (1-4C)alkylaminomethyl and di-((1-4C)alkyl)aminomethyl, and morpholino or
piperazino linked from a ring nitrogen atom via a methylene linking group to the 3- or 4-
position of the behzoyl ring. Other interesting in-vivo hydrolysable esters include, for
example, RAC(O)O(1-6C)a]kyl-CO- (wherein R* is for example, optionally substituted
benzyloxy-(1-4C)alkyl, or optionally substituted phenyl; suitable substituents on a phenyl
group in such esters include, for example, 4-(1-4C)piperazino-(1-4C)alkyl, piperazino-(1-
4C)alkyl and morpholino-(1-4C)alkyl. '

| Suitable in-vivo hydpolysable esters of a compound of the formula () are described as
follows. For example, a 1,2-diol may be cyclised to form a cyclic esfer of formula (PD1) or a
pyrophosphate of formula (PD2), and a 1,3-diol may be cyclised to form a cyclic ester of the
formula (PD3):

0
0 0. o. O Ho—_ !

I N -UN 7 ~P
"O~p  mof From 970
0 o O |

(PD1) @D ®D3)

Esters of compounds of formula (I) wherein the HO- function/s in (PD1), (PD2) and
(PD3) are protected by (1-4C)alkyl, phenyl or benzyl are useful intermediates for the
preparation of such pro-drugs. '

Further in-vivo hydrolysable esters include phosphoramidic esters, and also
compounds of invention in which any free hydroxy group independently forms a phosphoryl

(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) :
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(O)
LI
Ho "/ S o~
HO
(PD4)
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-(l—4C)alkoxyphosphoryl is a di-(1-4C)alkoxy derivative of -O-P(O)(OH),.

Useful intermediates for the preparation of such esters include compounds containing

npd

’a group/s of formula (PD4) in which either or both of the -OH groups in (PD1) is

independently protected by (1-4C)alkyl (such compounds also being interesting compounds in

their own right), phenyl or phenyl-(1-4C)alkyl (such phenyl groups being optionally

‘substituted by 1 or 2 groups independently selected from (1-4C)alkyl, nitro, halo and

(1-4C)alkoxy).

Thus, prodrugs containing groups such as (PD1), (PD2), (PD3) and (PD4) may be
prepared by reaction of a compound of invention cbntaining suitable hydroxy group/s with a
suitably protected phosphorylating agent (for example, containing a chloro or dialkylamino
leaving group), followed by oxidation (if necessary) and deprotection.

Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for

example a prodrug of R-OH such as:

O\P/O‘ Na
170 Na'
o)

R’o\/
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When a compound of invention contains a number of free hydroxy group, those
groups not being converted into a prodrug functionality may be protected (for example, using
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used
to selectively phosphorylate or dephosphorylate alcohol functionalities.

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be
formed this is achieved by conventional techniques. Thus, for example, compounds
containing a grolup of formula (PD1), (PD2), (PD3)and/or (PD4) 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 invention contains two (PD4) groups,

there are four HO-P- functionalities present in the overall molecule, each of which may form
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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):

5
X
Q—_ N 0
\—-k HET
N
10 | ' (IA)

The present invention includes the pure enantiomer depicted above or mixtures of the
5R and 58S 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 pharmaceutica]ly active enantiomer. The enantiomer
15 depicted above may be the S(R) or 5(S) enantiomer depending on the nature of the N-HET
group (for example, when -N-HET is imidazole it is the 5(S) enantiomer).

Furthermore, some compounds of the formula (I) may have other chiral centres, for
example, certain sulfoxide compounds may be chiral at the sulfur atom. It is to be understood
that the invention encompasses all such optical and diastereo-isomers, and racemic mixtures,

20 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 biotransformation or by chromatographic
separation) and how to determine antibacterial activity as described hereinafter.

Furthermore, some compounds of the formula (I), for example certain sulfoxide

25 compounds may exist as cis- and trans- isomers. It is to be understood that the invention
encompasses all such isomers, and nxixturés thercof, that possess antibacterial activity.

The invention relates to all tautomeric forms of the compounds of the formula (I) that
possesé antibactérial activity.

It is also to be understood that certain compounds of the formula (I) can exist in

30 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.
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It is also to be understood that certain compounds of the formula (I) may 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 pathbgens, including organisms known té be resistant
to most commonly used antibiotics, and to certain fastidious Gram negative strains such as
H.influenzae and M.catarrhalis. They have good physical and/or pharmacokinetic properties
in general, and favourable tdxicological and MAO profiles.

Particularly preferred compounds of the invention comprise a compound of formﬁla
(I), or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein the
substituents Q, HET (Which may also be described as -N-HET herein), 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): _

In one embodiment of the invention are provided compounds of formula (I), in an
alternative embodiment are provided phannaceﬁtica]]y-acceptable salts of compounds of

formula (I), in a further alternative embodiment are provided in-vivo hydrolysable esters of

.compounds of formula (I), and in a further alternative embodiment are provided

pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (I).

In another embodiment of the invention are provided compounds of formula (I), or a
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, iﬁ which Q, HET
(which may also be described as -N-HET herein) and other substituents mentioned above
have the values disélosed hereinbefore, and T is as defined hereinbefore and hereinafter for
(TA), (TB) and (TD) (i.e. in this embodiment T is not (TC) or (TE)).

In another embodiment of the invention are provided compounds of formula (I}, or a

_ pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which Q, HET

30

(which may also be described as -N-HET herein) and other substituents mentioned above
have the values disclosed hereinbefore, and T is as defined hereinbefore and hereinafter for
(TC), particularly TC4. '

In another embodiment of the invention are prdvided compounds of formula (I), or a
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which Q, HET
(which may also be described as -N-HET herein) and other substituents mentioned above

havé the values disclosed hereinbefore, and T is as defined hereinbefore and hereinafter for
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(TA).

In another émbodiment of the invention are provided compounds of formula (I), or a
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which Q, HET
(which may also be described as -N-HET hérein) and other substituents mentioned above
have the values disclosed hereinbefore, and T is as defined hereinbefore and hereinafter for
(TA) and (TC).

In a further embodiment of the invention are provided compounds of formula (I), or a

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

-(which may also be described as -N-HET herein), T and other substituents mentioned above

have the values disclosed hereinbefore and R1 is selected from the group (R1b).

Preferably Q is selected from Q1, Q2, Q4 and Q6; especially Q1 and Q2; and most

-preferably Qis Ql.

In one embodiment R1 has values (R'la) to (Rlél).

Preferable R1 groups are those of (R1a) and (R1b).

In (R1b) the substituted (1-4C)alkyl group is preferably a substituted methyl group.

Preferable (R1) groups provided by optional F and/or Cl and/or one cyano further
substituents in (R1a) and (R1b) are, for example, R1 as trifluoromethyl, -CHF,, -CH,F,
_CH,CN, -CF,NH(1-4C)alkyl, -CF,CH,OH, -CH,OCFs3, -CH,OCHF,, -CH,0CH,F,

-NHCF,CH;.

In one aspect R1 is preferably selected from a substituent from the groups Rla, R1b
and R1d wherein: ,
(R1a) halogen, hydroxy, (1-4C)a.ll.(oxy, (2-4C)alkenyloxy, (2-4C)alkenyl,
(2-4C)alkynyl (optionally substituted on the terminal carbon by CH=CH-,
di(1-4C)alkylamino, AR2, AR2a or AR2b), (3-6C)cycloalkyl, (3-6C)cycloalkenyl,
(1-4C)alkyl-S(O)q- (wherein q is 0), amino, (1-4C)alkylcarbonylamino, (1-4C)alkylamino,
di-(1-4C)alkylamino and (2-4C)alkenylamino; | '
(R1b) a (1-4C)alkyl group which is substituted by one substituent selected from
hydroxy, halo, (1-4C)alkoxy, amino, (1-4C)alkylamino, di-(1-4C)alkylamino,
(1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2), cyéno and azido, (3-6C)cycloalkyl, AR1-S(O)g-
(wherein qis 0, 1 or 2 and AR1 is defined hereinbelow), AR2-S(0)q- (wherein q is 0, 1 or 2),
AR2a-S(O)q} (wherein qis 0, 1 or 2), benzyl-S(O)q- (whereinvq is 0, 1 or 2),
(1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NHCO-O-, (1-4C)alkylaminocarbonyl,
di(1-4C)alkylaminocarbonyl and H,NC(=NH)S-;
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(R1d) cyano, nitro, azido, formyl, (1-4C)alkylcarbonyl, (1-4C)alkoxycarbonyl,
H,NC(O)-, (1-4C)alkyl)NHC(0)-;;
and wherein at each occurrence of an R1 substituent containing an alkyl, alkenyl, alkynyl,
cycloalkyl or cycloalkenyl moiety in (R1a) or (R1b) each such moiety is optionally further
substituted on an available carbon atom with one, two, three or more substituents
independently selected from F, CI, Br, OH and CN.
In another aspect R1 is preferably selected from a substituent from the groups Rla,
R1b and R1d, wherein: '
(R1a) halogen, hydroxy, (1-4C)alkoxy, (2-4C)alkenyl, (2-4C)alkynyl,
-ethynyl-ethene, -ethynyl-AR?2, -ethynyl-AR2a, -but-2-ynyl-4-AR2a, -but-2-ynyl-4-AR2b,
-but-2-ynyl-4-di(1-4C)alkylamino, (3-6C)cycloalkyl, (1-4C)alkyl-S(O)q- (wherein q is 0),
(1-4C)alkylcarbonylamino and amino, '
(R1b) a (1-4C)alkyl group which is substitutéd by one substituent selected from
hydroxy, halo, (1'-4C)alkoxy, amino, di(1-4C)alkylamino, cyano, azido, ('1-4C)alky]-S(O)q-
(wherein q is O, 1 or 2), AR2-S(O)q- (Whefein q is 0), benzyl-S(O)q- (wherein q is 0),
(1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NHCO-O-, di(1-4C)alkylamjnocarbonyl and
H:NC(=NH)S-;
(R1d) cyano, nitro, formyl, (1-4C)alkoxycarbonyl and H,NC(O)-;
and wherein at each oécunénce of an R1 substituent containing an alkyl, alkenyl, alkynyl,
cycloalky] or cycloalkenyl moiety in (R1a) or (R1b) each such moiety is optionally further
substituted on an available carbon atom with one, two or three substituents independently
selected from F, Cl, Br, OH and CN. _
When R1a is —ethynyl-AR2, conveniently-ARZ is a S-membered ring, particularly AR2 is
oxazolyl, isoxazolyl, thiazolyl or thiadiazolyl.
When R1a is -ethynyl-AR2a or -but-2-ynyl-4-AR2a, conveniently AR2a is a 5 membered
ring, particularly AR2a as 3-pyrroline, 2H-pyrrole or pyrazoline. '
When Rla is -but-2-yn yl-4-AR2b, conveniently AR2b a 6-membered ring such as
morpholine.
In a further aspect R1 is most preferably

(a) hydrogen; or
(b) halogen, in particular fluorine, chlorine, or bromine; or

(c) cyano; or
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(d) monosubstituted (1-4C)alkyl, in particular fluoromethyl, choromethyl, bromomethyl,
cyanomethyi, azidomethyl, hydroxymethyl; or’ | _

(e disubstituted (1-4C)alkyl, for example difluoromethyl, or

® trisubstituted (1-4C)alkyl, for example trifluoromethyl; or '

(& ethynyl or substituted ethynyl; or

(h) nitro

In (TAb), preferred are (TAb1) to (TAbS), and especially (TAb2), (TAb3) and/or
(TAbS), most especially (TAb2) and (TAbS). The above preferred values of (TAb) are
particularly preferred when present in Q1 or Q2, especially Q1.

In (TAD) 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 (-CHy- here) which is bonded to the
group of formula (TAbl) to (TAb6) and the right hand part (-NH- here) which is bonded to
-Y'- in the definition in (TAbc). Similarly, when 2Y-isa 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 (TAbc).

In one embodiment, in (TAb) preferably R®is hydrogen or (1-4C)alkyl, and R*and R’
are independently selected from hydrogen, cyano, formyl, bromo, hydroxyméthyl, thiomethyl,
(1-4C)alkyl (particularly methyl) and hydroxyimino or one of R* and R® is selected from
group (TAbal). Most preferable is (TAb2) and/or (TAbS) with such preferable substituents.
| In another embodiment in (TAb) preferably R® is hydrogen or (1-4C)alkyl, and R* and
R’ are independently selected from hydrogen, cyano, formyl, bromo, hydroxymethyl, (1-
4C)alkyl or one of R* and R® is selected from group (TAbal). Most preferable is (TAb2)
and/or (TAbS) with such preferable substituents.

In another embodiment, in (TAb) preferably R® is hydrogen or (1-4C)alkyl, and R* and
R’ are independently selected from hydrogen, cyano, formyl, bromo, hydroxymethyl,
thiomethyl, (1-4C)alkyl (particularly methyl) and hydroxyimino. Most preferable is (TAb2)
and/or (TADbS) with such preferable substituents.

In another embodiment, in (TAb), R® is hydrogen and R* and R’ are independently
selected from hydrogen and methyl. |

In (TC), for the avoidance of doubt, ( )m1, ( )a1 and ( )o1 indicate (<CHa-)mi1, (-CHz-)m

and (-CH»-)o) respectively (optionally substituted as descri bed above).
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In the definition of (TC1) to (TC4), in an alternative embodiment >A3-B;- is not
>N-CH,- in (TC1) to (TC3).
In the above definition of (TC1) to (TC4) and of the further optional substituents :-

@) ARc is preferably AR2, and in one embodiment the further optional substituents are

preferably not selected from the values listed for Rc.

(i) A preferred value for G is >N(Rc) or SCR'MHYR'?). Also preferredisGasOorS,
particularly in (TC4) when Rp is hydrogen. » '
(iii)  Preferred is (TC4) as piperazinyl, morpholino or thiomorpholino or as
tetrahydropyri din-4-yl.
(iv)  >As-Bs-is preferably >C(Rq)-CH(Rr)— in (TC1) to (TC3).

Particularly preferred values for the optional substituents and groups defined in (TC)

are rings of formula (TCS) to (TC11), particularly when present in Q1 or Q2, especially Q1 :-

(TC5) (TC6) (TC7)
®/ Re-HN Re R
T 0
/N N
Re ' N
(TC8) (TCY) (IC10)  (TC11)

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

Especially preferred are (TCS), (TC6), (TC7) and (T'C9), most especially (TCS) in
which Rc has any of the values listed hereinbefore or hereinafter (especially RCO- with the
preferable R" values given hereinafter). In (TCS) Rc is preferably selected from the group
(Rc2), especially R"CO- with the preferable R" values given hereinafter. In (TC7) Rc is
preferably selected from group (Rc3) or (Rc4). '

For (TC), further preferred values for the optional substituents and groups defined in

- (TC) are rings of formula (TC12) and (TC13), particularly when present in Q1 or Q2,

especially Q1 :-
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/—M G,()“T\N_
(o, ()o;

(TC12) (TC13)

wheréin Gis -O-, -S-, -SO-, -SO;- or >N(Rc) and Rc, ol and nl have any of the values
defined herein. |

5 | Preferably (TC12) is (TCIZa), (TC12b), (TC12c) or (TC12d) and preferably (TC13) is
(TC13a), particularly when present in Q1 or Q2, especially Ql :-

m(O)S<:>— m(O)S/\___/>‘ m(O)S ‘N—

(TC122) (TC12b) (TC13a)
m(0)S . mO)S
Y,
10 ' '
(TC12c) (TC12d)

whereinmis 0, 1 or 2.
In (TDa), particularly preferred values are when present in Ql or Q2, especially Q1.
In (TDVb) it will be appreciated that unstable anti-Bredt»compoundsvare not
15 contemplated in this definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7),
(TDb8), (TDb9), (TDb12), (TDb13) and (TDb14) in which an sp2 carbon atom is directed
towards a bridgehead position).
In (TDb), particularly preferred values of (TDb) are the following structures of
formula (TDb4), (TDb8) and/or (TDb9); wherein Rc has any of the values listed hereinbefore
20 or hereinafter. The values of (TDb) are particularly preferred when present in Q1 or Q2,
especially Q1. '

\ A
[
- /
/NLBN \ /N »
RC Rc
[2,2.1] [3.2,1] T [2,2,2)

(TDb4a & b) (TDb8) (TDb9)
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In (TE1) to (TE3), preferred values for the groups defined in (TE) are defined by
formulae (TEla, b), (TE2a) and (TE3a), particularly when present in Q1 or Q2, especially Q1:

T -

(TEla) (TE1b)
OO T
(TE2a) (TE3a)
wherein G is -O-, -S-, -SO- or -SO;-.

Preferably (T) is (TC12a), (TC12b) or (TAb2) particularly when present in Q1 or Q2,
especially Q1. ‘ '

Preferable values for other substituents (which may be used where appropriate with
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :-
(a) -N-HET is preferably of formula (Ic), (Id) or (If).
(b)  Inone aspect prcferablyvone of R? and R? is hydrogen and the other fluoro. In another
aspect both R? and R are fluoro.
(c) In another aspect one of R*and R’ is hydrogen or fluoro and the other is selected from
Cl, CF;, Me, Et, OMe and SMe.
(d) In (TC4) preferably >A3-Bs- is >C=CH- or >N-CH,-.-
(e) Preferably Rc is R3CO- and preferably RBis (1-4C)alkoxycarbonyl,
hydroxy(1-4C)alkyl, (1-4C)alkyl (optionally substituted by one or two hydroxy groups, or by
an (1-4C)alkanoyl group), (1-4C)alkylamino, dimethylamino(1-4C)alkyl, '
(1-4C)alkoxymethyl, (1—4C)a1kanoylmet_hyl, (1-4C)alkanoyloxy(1-4C)alkyl, (1-5C)alkoxy or
2-cyanoethyl.
(f)  More preferably R" is 1,2-dihydroxyethyl, 1,3-dihydroxyprop-2-yl,
1,2,3-trihydroxyprop-1-yl, methoxycarbonyl, hydroxymethyl, methyl, methylamino,
dimethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy, methylthio, naphthyl,

tert-butoxy or 2-cyanoethyl.
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(g)  Particularly preferred as R" is 1,2-dihydroxyethyl, 1,3-dihydroxyprop-2-yl or
1,2,3-trihydroxyprop-1-yl. -
(h)  In another aspect preferably R" is (1-10C)alkyl [optionally substituted by one or more
hydroxy] or R"“C(0)O(1-6C)alkyl. ' |

For compounds of formula (I) preferred values for Rc are those in group (Rc2) when
present in any of the definitions herein containing Rc - for example when present in
compounds in which there is a (TC5) or (TC9) ring system. | ‘

In the definition of (Rc2c) the AR2a, AR2b, AR3a and AR3b versions of AR2 and
AR3 containing groups are preferably excluded.

Where the number of optional substituents on a group is not otherwise preferably
defined, the preferable number of optional substituents is one.

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

(IB)

wherein -N-HET is 1,2,3-tniazol-1-yl or tetrazol-2-yl;

R1 is selected from (R1a) or (R1b);
R?and R? are indepcndently hydrogen or ﬂuorb; and
T is selected from (TAb1 to 6), (TCS), (TC7), (TC9), (TC12), (TC13) and (TE1) to (TE3); or
in-vivo hydrolysable esters or pharmaceutically-acceptable salts thereof.
Further particularly preferred compounds of the present invention are of the formula

(IB) defined above, wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl; '
R1 is selected from (R1d);
R?and R® are independently hydrogen or fluoro; and
T is selected from (TADb1 to 6), (TCS), (TC7), (TC9), (TC12), (TC13) and (TE1) to (TE3); or
in-vivo hydrolysable esters or pharmaceutically-acceptable salts thereof.

" Further particularly preferred compounds of the present invention are of the formula
B) defincd above, wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1a), (R1b) and (R1d);

R? and R are independently hydrogen or fluoro; and
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T is selected from (TAb1 to 6), (TC12a) and (TC12b) ; or in-vivo hydrolysable esters or
pharmaceutically-acceptable salts thereof. |

Further particularly preferred compounds of the present invention are of the formula
(IB) defined above, wheréin -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl; -

R1 is selected from (R1a), (R1b) and (R1d);

R? and R are independently hydrogen or fluoro; and .

T is selected from (TAb2), (TAb3), (TAbS), (TAbG), (TCS), (TC12a), (TC12b), (TC12d) and

(TC13a); or in-vivo hydrolysable esters or pharmaceutically-acceptable salts thereof.
‘Further particularly preferred compounds of the present invention are of the formula

(IB) defined above, wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;

R1 is selected from (R1a), (R1b) and (R1d); |

R?and R® aré independently hydrogen or fluoro; and

T is selected from (TAb2), (TC12a) and (TC12b) ; or in-vivo hydrolysable esters or

pharmaceutically-acceptable salts thereof.

Further particularly preferred compounds of the present invention are of the formula
(IB) defined above wherein R1 is a methyl group from (R1b), substituted with any of those
substituents defined herein in (R1b), or in-vivo hydrolysable esters or pharmaceutically-
acceptable salts thereof. |

Further especially preferred compounds of the invention are of the formula (IB)
defined above wherein T is selected from (TAb2 & 5), (TCS), (TCY), (TC12ato d), (TC13a),
(TEla & b), (TE2a) and (TE3a); or in-vivo hydrolysable esters or pharmaceutically-
acceptable salts thereof.

In the above aspects and preferred cohpounds of formula (IB), in (TCS), (TC7),
(TC9), preferably Rc is as defined'i—n (Rc2) and especially R">CO- wherein R" is preferably
(1-4C)alkoxycarbonyl, hydroxy(1-4C)alkyl, (1-4C)alkyl (optionally substituted by one or two
hydroxy groups, or by an (1-4C)alkanoyl group), (1-4C)alkylamino,
dimethylamino(1-4C)alkyl, (1-4C)alkoxymethyl, (1-4C)alkanoylmethyl,
(1-4C)alkanoyloxy(1-4C)alkyl, (1-5C)alkoxy or 2-cyanoethyl.

In all of the above aspects and preferred compounds of formula (IB), in-vivo
hydrolysable esters are preferred where appropriate, espeéiall y phosphoi‘yl esters (as defined
by formula (PD4) with npd as 1).

In all of the above definitions the preferred compounds are as shown in formula (IA),

i.e. the pharmaceutically active enantiomer.
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Process section :

In a further aspect the present invention provides a process for preparing a compound

of formula (I) or a phafrnaceutically-acceptable 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 ié required, and how such protecting groups may be put in place, and
later removed. ‘
~ For examples of protecting groups see one of the many geﬁeral 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 convenient 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.

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it
may be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl 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. Altemnatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulfuric 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 phtha]oyi 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 exémple, an acyl group, for

example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
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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 alkanoyl 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 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 exafnple a t-butyl group which may be removed,
for exafnple, 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.

Resins may also be used as a protecting group.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art. ‘ |

A compound of the formula (I), or a phannaceutically-acceptab_]e salt or an in vivo
hydrolysable ester thereof, may be prepared by any process known to be applicable to the
preparation of chemically-related compounds. Such processes, when used to prépare a
compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo hydrolysable
ester thereof, are provided as a further feature of the invention and are illustrated by the |
following representative examples. Necessary starting materials may be obtained by standard
procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley-
Interscience), Jerry March). The preparation of such starting materials is described within the
accompanying non-limiting Examples (in which, for example, 3,5-difluorophenyl, 3-
fluorophenyl and (des-fluoro)phenyl containing intermediates may all be prepared by
analagous procedures; or by alternative procedures - for example, the preparation of (T
group)-(fluoro)phenyl intermediates by reaction of é (fluoro)phenylstannane with, for .
example, a pyran or (tetrahydro)pyridine compound, may also be prepared by anion chemistry
(see, for example, W097/30995). Alternatively, necessary starting materials are obtainable by
analogous procedures to those illustrated which are within the ordinary skill of an organic
chemist. Information 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
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following Patent and Application Publications, the contents of the relevant process sections of
which are hereby incorporated herein by reference : )
W099/02525; W098/54161; W097/37980; W097/30981 (& USS,736,545); WO97/21708
(& 'US5,719,154); W097/10223; W097/09328; W096/35691; W096/23788; W0O96/15130;
W096/13502; W095/25106 (& USS5,668,286); WO95/14684 (& US5,652,238),
W095/07271 (& US5,688,792); W094/13649; 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; USS5,523,403; W097/27188;, WO97/30995;
W097/31917; W098/01447; WQ98/01446; W099/10342; W099/10343; W099/11642;

'W099/64416; W099/64417; WO00/21960; WO 01/40222; WO001/81350 and WO01/98297;

European Patent Application Nos. 0,359,418 and 0,609,905; 0,693,491 Al (& USS5,698,574);
0,694,543 A1 (& AU 24985/95); 0,694,544 Al (& CA 2,154,024); 0,697,412 Al (&
US5,529,998); 0,738,726 Alv (& 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 A1 (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE
196 49 095 A1 (& AU 12517/97).

The following Patent and Application Publications may also provide useful
information and the contents of the relevant process sections ére 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, US4,435,415 &
US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967); US4,705,799;
Européan Patent Application Nos. 0,312,000; 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, and accompanying Examples therein and also the

Examples herein, to obtain necessary starting materials, and products.

Process section :

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

stated) ;.
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(a) by modifying a substitiient in, or introducing a new substituent into, the substituent
group R1 of HET of another compound of formula (I) - for instance by (i) displacement of a
functional gr@up from a compound of formula (I) by another functional group, (ii) by
oxidation or (iii) reduction of a compound of formula (I), by (iv) addition of a reagent to or
(v) elimination of a reagent from a compound of formula (I), by (vi) metathesis of a
compound of formula (I) into a modified compound of formula (1), or by (vii) rearrangement
of a compound of formula (I) to an isomeric compound of formula (I); or by modifying a
substituent in, or introducing a new substituent into, the group Q of another compound of
formula (I) - for instance by (i) displacement of a functional group from a compound of
formula (I) by another functional group, (ii) by oxidation or (iii) reduction of a compound of
formula (I), by (iv) addition of a reagent to or (v) elimination of a reagent from a compound
of formula (1), by (vi) metathesis of a compound of formula (I) into a modified compound of
formula (I), or by (vii) rearrangement of a compound of formula (I) to an isomeric compound
of formula (I) (Scheme I shows examples drawn from the range of suitable methods); or

(b) by reaction of a compound of formula an:

(D
wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or

generated in-situ, for example under Mitsunobu conditions) with a compound of the formula

(IID) :

HET
. ny
wherein HET (of formula (Ia) to (If), already substituted and optionally protected) is HET-H
free-base form or HET- anion formed from the free base foﬁn (Scheme II shows examples
drawn from the range of suitable methods); or
(c) by reaction of a compound of the formula (IV) :
Q-Z
av)
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wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V)
wherein the epoxide group serves as a leaving group at the terminal C-atom and as a protected
hydroxy group at the internal C-atom; or with a related compound of formula (VI) where
the hydroxy group at the internal C-atom is conventionally protected e.g. with an acetyl group
and where the leaving group Y at the terminal C-atom is a conventional leaving group e.g. a

chloro- or mesyloxy-group;

V) (VD
(Scheme III shows examples drawnfrofn the range of suitable methods), or
(d) @) by éoup]in g, using catalysis by transition metals such as palladium(0), of a compound
of formula (VII) :
O

X—Q-N O
v
(VID)
wherein Y’ is a group HET as hereinbefore defined, X is a replaceable substituent - such as
chloride, bromide, iodide, or trifluoromethylsulfonyloxy;
with a compound of the formula (VIII), or an analogue thereof, which is suitable to give a T
substituent as defined by (TA) —(TE), in which the link is via an sp2 carbon atom (D = CH=C-
Lg where Lg is a leaving group such as chloride, bromide, iodide, or
trifluoromethylsulfonyloxy; or as in the case of reactions carried out under Heck reaction
conditions Lg may also be hydrogen) or in which the link is via an N atom (D = NH)
T, N
D
4
(vi)
where T, and T, may be the same or different or may together with D form a ring of type T as
hereinbefore described (Scheme IV shows examples drawn from the range of suitable

methods);
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(d) (i) by-coupling, using catalysis by transition metals such as palladium(0), of a compound

of formula (VIIA):

y'
(VIIA)
wherein Y’ is a group HET as hereinbefore defined, with a compound [Aryl]-X, where X is a
replaceable substituent - such as chloride, bromide, iodide, or trifluoromethylsulfonyloxy,
or an analogue thereof (Scheme IV shows an example drawn from the range of suitable
methods); _
(e) Where N-HET is 1,2,3-triazole there is the additional possibility by cycloaddition via
the azide (wherein Y in (II) is azide), with a substituted acetylene or a masked acetylene (such
as a vinyl sulfone, a nitroloefin, or an enamine, or a substituted cyclohexa-1,4-diene
derivative (Scheme 1l shows examples drawn from the range of suitable rhethods);
{¥) Where N-HET is 1,2,3-triazole there is the additional possibility of synthesis by
reaction of a compound of formula (I) where Y = NH; (primary amine) with a compound of
formula (IX), namely the arenesulfoﬁylhydrazone of a methyl ketone that is further geminally
substituted on the methyl group by two substituents (Y and Y’’) capable of being eliminated
from this initial, and the intermediate, substituted hydrazones as HY” and HY’ (or as
conjugate bases thereof) (Scheme V shows an example drawn from the range of suitable
methods); ,
ArS(I)2
N H N
"Q-N O Y'\A\
. A
2 y"
(II: Y =NH2) (IX)

® where N-HET is 1;2,3-triazo]e there is the additional possibility of regioselective
synthesis by cycloaddition via the azide (wherein Y in (II) is azide) with a terminal alkyne
using Cu(]) catalysis in e.g. aqueous alcoholic solution at ambient temperatures to give 4-

substituted 1,2,3-triazoles;
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"~ (h)  where N-HET is 1,2,3-triazole there is the additional possibility of regioselective

synthesis by cycloaddition via the azide (wherein Y in (II) is azide) with an alpha-
halovinylsulfonylchloride (XIII);

and thereafter if necessary: (i) removing any protecting groups; (ii) forming a

‘ pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester.

10

The main synthetic routes are illustrated in Schemes (I) to (VII) below (with Q as
phenyl, and T, R1, R2,R3,and A defined with reference to analogous substituents defined
elsewhere herein). The compounds of the invention may be prepared by analogous chemistry
adapted from these Schemes. Scherhes (ID), (VI), and (VII) also show the preparation of
1,2,3-triazoles via the azide (prepared from the relevant hydroxy compound) and the amine

(prepared e.g. from the azide) respectively.
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Deprotection, salt formation or in-vivo hydrolysable ester formation inay each be
provided aS a specific final process step.

The N-linked hetereocycle can of course be prepared early in the overall synthesis,
and then other functional groups changed.

Where Y is a displaceable group, suitable values for Y are for example, a halogeno or
sulfonyloxy group, for example a chloro, bromd, methanesulfonyloxy or toluene-4-
sulfonyloxy gfoup. '

General guidance on reaction conditions and reagents may be obtained in Advanced
Organic Chemistry, 4" Edition, Jerry March (publisher : J.Wiley & Sons), 1992. Necessary
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 referénces are also provided which describe
the preparation of certain suitable starting materials, for example 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 alkysulfonyl 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
heteroarylthiomethyl group (see, for example, Tet.Lett., 585, 1972), a carbonyl group
converted to a thiocarbony! group (eg. using Lawssoh’s reagent) or a bromo group converted .
to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a
final step in the preparation of a compound of the formula (I), fovr example, acylation of a
group of formula (TC5) wherein Rc is hydrogen.

(b)(i) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu

| conditions, for example, in the presence of tri-h-butylphosphine and diethy! azodicarboxylate

(DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but
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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, Vol.28, 127-164.
Compounds of the formula (II) wherein Y is hydroxy may be obtained as described in
the references cited herein (particularly in the section proceeding the discussion of protecting

groups), for example, by reacting a compound of the formula (X) with a compound of formula

(XI):

H
Q—N

>——OR2'

O
X)

O R22
AN
j{
(XI)
wherein R?' is (1-6C)alkyl or benzyl and R* is (1-4C)alkyl or -S(O),(1-4C)alkyl where n is 0,
1 or 2. Preferably R? is (1-4C)alkyl.

In particular, compounds of the formula (II), (X) and (XI) may be prepared by the
skilled man, for example as described in International Patent Application Publication Nos.
WQ095/07271, WO97/27188, WO 97/30995, WO 98/01446 and WO 98/01447, the contents
of which are hereby incorporated by reference, and by analogous processés.

If not commercially available, compounds of the formula (IIT) 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 procedures described in the Examples. For example, standard chemical

25

techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, Pt.I
(1993), 45-225, B.J.Wakefield.

(b)(ii) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as,
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example

sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for
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example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,

morpholine or diazabicyclo-[5.4.0]undec-7-ene, the reaction is also preferabiy carried outin a

_suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofuran,

1,2-dimethoxyethane, N,N-dimethylformamide, N,N-dimethylacetamide, N-methylpyrrolidin-
2-one or dimethylsulfoxide at and at a fempcrature in the range 25-60°C.

When Y is chloro, the compound of the formula (IT) may be formed by reacting a
compound of the formula (II) wherein Y is hydroxy (hydroxy compound) with a chlorinating
agent. For example, by reactihg the hydroxy compound with thionyl chloride, ina
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 Y is chloro or iodo may also be prepared from a
compound of the formula (IT) wherein Y is mesylate or tosylate, by reacting the latter
compound with lithium chloride or lithium iodide and crown ether, in a suitable organic
solvent such as THF, in a temperature range of ambient temperature to reflux

When Y 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
presence of a mild base such as triethylamine or pyridine.

When Y is a phosphoryl ester (such as (PhO);-P(0)-O-) or th-P(O)-O- the
compound (II) may be prepared from the hydroxy compound under standard conditions.

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

Reaction (c) is especially suitable for compounds in which HET-H is a weakly acidic
heterocycle (such as, for example, triazole or tetrazole).

Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the
skilled chemist, for example by analogous processes to those described in Walter A. Gregory
et al inJ. 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-Z wherein Z is a urethane 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 (c) may be performed in which Q-Z wherein Z is a

amine group is reacted with the epoxide (optionally in the presence of an organic base), and
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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 (V) may be prepared from the corresponding compound of

formula (XII):

=\_N HET

(XII)

Certain such epoxide and alkene intermediates are novel and are provided as a further feature
of the invention. Asymmetric epoxidation may be used to give the desired optical isomer.
Compounds of fo_rmula (VI) may be obtainéd from epoxides of formula (V); alternatively
compounds of formula (VI) may be used as precursors for epoxides of formula (V) according
to the relative ease of synthesis in each case. The skilled chemist will appreciate that the
epbxides of formula (V) and the compognds of formula (VI) are structurall y equivalent and
the choice between them will be made on the grounds of availability, convenience, and cost.
(d)  The transition metal catalysed coupling reaction to form a C-C or N-C bond from the

corresponding aryl derivatives and the arenes, heteroarenes, olefins, alkynes, or amines is

performed under conventional conditions (see for instance J.K. Stille, Angew. Chem. Int. Ed.

Eng., 1986, 25, 509-524; N. Miyaura and A. Suzuki, Chem. Rev., 1995, 95, 22457-2483; D.
Baranano, G. Mann, and J.F. Hartwig, Current Org. Che., 1997, 1, 287-305; S.P. Stanforth,
Tetrahedron, 1998, 54, 263-303). The reaction d (ii) may be conveniently carried out under
the conditions described Tetrahedron Letters (2001), 42(22), 3681-3684, or in the analogous
conventional conditions described in the above mentioned literature. In such a procedure a -
preferred variation of X may be bromine.

(e) The cycloaddition reaction to form 1,2,3 triazoles from the corresponding azide is
performed under conventional conditions. Compounds of the formula (II) wherein Y is azide
may be obtained as described in the references cited herein (particularly in the section
proceeding the discussion of protecting groups), for example from the corresponding
compounds in which Y is hydroxy or mesylate.

o The reaction of amines of formula (II, Y = NH2) with arenesulfony! hydrazones to
form 1,2,3 triazoles may be carried out as described in the literature (Sakai, Kunikazu; Hida,

Nobuko; Kondo and Kiyosi “Reactions of a-polyhalo ketone tosylhydrazones with sulfide
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ion and primary amines. Cyclization to 1,2,3-thiadiazoles and 1,2,3-triazoles.” Bull. Chem.
Soc. Jpn. (1986), 59(1), 179-83; Sakai, Kunikazu; Tsunemoto, Daiei; Kobori, Takeo;,
Kondo, Kiyoshi; Hida and Nobuko: “1,2,3-Trihetero 5-membered heterocyclic compounds”
EP103840 A2 19840328). The leaving groups Y, Y’ may be chloro or any other group
capable of being eliminated from the arenesulfonyl hydrazone during the reaction with the
amine. The skilled chemnist will also appreciate that a similar reaction may be used to produce
other substituted triazoles suitable for incorporation into related processes such as reaction
with compounds of formula (IV) in process (c). ‘ |
€4) The reaction of azides of formula (II, Y = N3) with as terminal alkynes using Cu(l)
éatalysis to give regioselectively 4-substituted 1,2,3-triazole compounds of formula (I) may be
carried out as described in the literature (for instance V.V. Rostovtsev, L.G. Green, V. V.
Fokin, and K.B. Sharpless, Angew. Chem. Int. Ed., 2002, 41, 2596-2599).
(h)  The reaction of alkylazides with l-haloviny]sulfonyl chlorides at a temperature
between 0 °C and 100 °C either neat or in an inert diluent such as chlorobenzene, chloroform

or dioxan gives 4-halogenated 1,2,3-triazole compounds of formula (I). The reaction may be

- applied to 1-fluoro-, 1-chloro-, 1-bromo-, or 1-iodo-vinylsulfonylchlorides.

20

25

30

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 of 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
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 (I) is required, it
may be obtained 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
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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 a warm blooded animal, such as man, in need of such
treatrhent, which comprises administering vto 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 for use as
an anti-bacterial agent; 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 use in the production of an antibacterial effect in a warm
blooded animal, such as man. v

'In order to use 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, (hereinafter in this section relating to pharmaceutical corﬁposition
“a compound of this invenﬁon”) 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.

~ The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration as eye-drops, for
administration by inhalation (for example as a finely divided powder or a liquid aerosol), for
administration by insufflation (for example as a finely divided powder) or for parenteral |
administration (for example as a sterile aqueous or oily solution for intravenous,
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal

dosing).



10

15

20

25

30

WO 03/072576 PCT/GB03/00791
-53.-

In addition to the compounds of the present invention, the pharmaceutical composition
of this invention may also contain (ie through co-formulation) or be co-administered
(simultaneously, sequentially or separately) with one or more known drugs selected from
other clinically useful antibacterial agents (for example, B-lactams, macrolides, quinolones 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 be co-
formulated or 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.

The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for exampie, one or more colouring, sweetening, flavouring and/or-
preservative agents. A pharmaceutical compositidn to be dosed intravenously may contain
advantageously (for example to enhance stability) a suitable bactericide, antioxidant or
reducing agent, or a suitable sequestering agent.

Suitable pharmaceutically acceptable éxcipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl p_-hydroxybenzoatc, and anti-oxidants, such as
ascorbic aéid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stabi]ity' and/or appearance, in either case, using
conventional coating agents and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydrox ypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum

tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation
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products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or
condensation products of éthylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide With long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (such as ascorbic acid), colouring agcnts,. flavouring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredientin a

vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such

as liquid paraffin). The oily suspensions may also contain a thickening agent such as

beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and
flavouring agents may be added to provide a palatable oral preparation. These compositions
may be preserved by the addition of an anti-oxidant such as ascorbic acid.

~ Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water generally contain the actiVe ingredient together with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those already mentioned above.
Additional excipients such as sweetening, flavouring and colouring agents, may also be
present. '

The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and

preservative agents.
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Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable -
aqueous or oily suspension, which may be formulated according to known procedures using
one or more of the appropriate dispersing or wetting agents and suspending agents, which
have been mentioned above. A sterile injectable preparation may also be a sterile injectable

solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a

_solution in 1,3-butanediol. Solubility enhancing agents, for example cyclodextrins may be

used.

Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile

fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently

-arranged to dispense a metered quantity of active ingredient.

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will ncc'essan'ly vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 50 mg to 5 g of active
agent compounded with an appropriate and convenient amount of excipients which may vary
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will
generally contain about 200 mg to about 2 g of an active ingredient. For further information
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Bbard), Pergamon Press 1990.

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
1mg and 1g of a compound of this invention, preferably between 100mg and 1g of a
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.
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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 S00mg/ml) of a compound of this
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invention.

Each patient may receive, for example, a daily intravenous, subcutaneous or
intramuscular dose of 0.5 mgkg'l to 20 mgkg™' of a compound of this invention, the
cbmposition being administered 1 to 4 times per day. In another embodiment a daily dose of 5
mgkg'I to 20 mgkg'lof a compound of this invention is administered. The intravenous,
subcutaneous and intramuscular dose may be given by means of a bolus injection.
Alternatively the intravenous dose may be given by continuous infusion over a period of time.
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.

In the above other, pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.

Biological Activity :

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, pneumococci and methicillin resistant strains of S.aureus and coagulase
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial
spectrum and potency of a particular compound may be determined in a standard test system.

The (antibacterial) properties of the compounds of the invention 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.
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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 - bfood is required for the growth
of some of the test organisms. Fastidious Gram negative organisms were tested in Mueller-
Hinton broth, supplemented with hemin and NAD, grown aerobically for 24 hours at 37°C, |
and with an innoculum of 5x10* CFU/well.
For example, the following results were obtained for the compound of Example 3 :

Organism | . MIC (ug/ml)
Staphylococcus aureus: MSQS

| MRQR
Streptococcus pneumoniae
Streptococcus pyogenes

Haemophilus influenzae

BN N N 0 B

Moraxella catarrhalis

MSQS = methicillin sensitive and quinolone sensitive

MRQR = methicillin resistant and quinolone resistant

The activity of the compounds of the invention against MAO-A was tested using a
standard in-vitro assay based on human liver enzyme expressed in yeast as described in Biochem.
Biophys. Res. Commun. 1991, 181, 1084-1088. The compounds of the invention showed
decreased MAO-A potency compared with analogues from the known art with C-5 side chains
such as acetamidomethyl or unsubstituted azolylmethyl or hydroxymethyl. The compounds of
the invention showed decreased MAO-A potency compared with analogues in which the HET
group of formula (Ia) to (If) is unsubstituted. When Ki values were measured in such an assay as
above, Example 3 showed a Ki value of >177pg/ml. |

MAO activity in general comprises activity in both MAO-A and MAO-B enzymes. The
compounds of the invention in general demonstrate favourable profiles against both enzymes.

Certain intermediates and/or Reference Examples described hereinafter within the scope

of the invention may also possess useful activity, and are provided as a further feature of the
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The invention is now illustrated but not limited by the following Examples in which
unless otherwise stated :- | _
@) evaporations were carried out by rotary evaporation in vacuo and work-up procedures
were carried out after removal of residhal solids by filtration;
(ii)  operations were carried out at ambient témperature, that is typically in the range
18-26°C and without exclusion of air unless otherwise stated, or unless the skilled person
would otherwise work Qnder an inert atmosphere; |
(iii)  column chromatography (by the flash proceduré) was used to purify compounds and
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated;
(iv)  yields are given for illustration only and are not necessarily tﬁe maximum attainable;
(v)  the structure of the end-products of tbhe invention were generally confirmed by NMR
and mass spectral techniques [proton magnetic resonance spectra were generally determined
in DMSO-dg unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a
field strength 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 (delta) scale) and peak rhulti_plicities are shown thus: s, singlet; d,
doublet; AB or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t,
triplet, m, multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were
generally obtained using a Platform spectrorﬁeter (supplied by Micromass) run in electrospray
and, where appropriate, either positive ion data or negative ion data were collected];
(vi)  each intermediate was purified to the standard required for the subsequent stage and
was characterised in sufficient detail to confirm that the assi gned structure was correct; purity
was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy
(IR), mass spectroscopy or NMR spectroscopy as appropriate, '
(vii)  in which the following abbreviations may be used :- ,

DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; TFA is
trifluoroacetic acid; TLC is thin layer chromatography; HPLC is high pressure liquid
chromatography; MPLC is medium pressure liquid chromatography; DMSO is
dimethylsulfoxide; CDCl3 is deuterated chloroform; MS is mass spectroscopy; ESP is
electrospray; El is electron impact; CI is chemical ionisation; APCI is atmospheric pressuré
chemical ionisation; NOE is nuclear Overhauser effect (NMR experiment); EtOAc is ethyl

acetate; MeOH is methanol.
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The microwave used was a “Smith Syntheziser” made by Personal Chemistry.
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Example 1: (5R)-3-[4-(1(R.S)-Oxo0-3.6-dihydro-2H-thiopyran-4-vyl)-3-fluorophenyl}-3-[(4-

carbonitrile)-1,2,3-triazol-1-vimethylJoxazolidin-2-one

- (5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-.

azidomethyloxazolidin-2-one (0.21 g, 0.6 mmol) (Reference Example 1) was dissolved in dry
1,4-dioxane (4 ml), 2-chloroacrylonitrile(78.7 mg, 0.9 mmol) was added and the'resulting
mixture was refluxed for 12 hours under vigorous stirring. The solvent was removed under
vacuum and the residue was purified by ﬂash.chromatography on silica gel with 5% methanol
in dichloromethane to give the title product (0.21 g) as the only isomer isolated. WO
98/02423 describes the use of chloroacrylonitrile in the “Process For Preparing 1-Substituted

4-cyano-1,2,3 Triazoles”.
MS $ESP!2 402.12 (MH+) for C|8H|5FN503S
'H-NMR(DMSO-dg) 8: 2.57 (m, 1H); 2.97 (m, ZH); 3.13 (m, 1H); 3.39 (m, 1H); 3.67 (m,

1H); 3.94 (m, 1H); 4.29 (dd, 1H); 4.97 (d, 2H); 5.20 (m,1H); 5.85 (m, 1H); 7.30 (dd, 1H);
7.41 (t, 1H); 7.47 (dd, 1H); 9.15 (s, 1H). '

Example 2: (SR)-3-[4-(L(R,S)-Ox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
methoxycarbonyl)-1,2,3-triazol-1-ylmethyljoxazolidin-2-one

. F O. 0]
bo NN
o= AP o

(5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-
azidomethyloxazolidin-2-one (500 mg, 1.43 mmol) (Reference Example 1) was dissolved in

dry 1,4-dioxane (1.0 ml), 2-propynoic acid methyl ester (180mg, 2.14 mmol) was added and

the resulting mixture was refluxed for 12 hours under vigorous stirring. The solvent was

removed under vacuum and the residue was purified by flash chromatography on silica gel

with 5% methanol in dichloromethane to give the title product (486 mg).

MS (ESP): 435.13 (NH‘F) for C19H19FN4O5S
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'"H-NMR(DMSO-dg) : 2.56 (m, 1H); 2.97 (m, 2H); 3.13 (m, 1H); 3.39 (m, 1H); 3.67 (m,
1H); 3.86 (s, 3H); 3.96 (m, 1H); 4.27 (dd, 1H); 4.90 (d, 2H); 5.21 (m,1H); 5.84 (m, 1H);
7.31 (dd, 1H); 7.41 (t, 1H); 7.47 (dd, 1H); 8.85 (s, 1H). o

o=s_ N\/]\/;\lj/\N

(5R)-3-[4-(1(R,S)-Oxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
hydroxymethyl)-1,2;3-triazol-1-ylmethyl]oxazolidin-2-one (1.1 g, 2.7 mmol) (Example 4)
was susi)ended in dichloromethane (10 mi). 1,8-Diazabicyclo[5.4.0Jundec-7-ene (0.71 g, 4.7
mmol) was added and the reaction mixture was cooled to ~5°C. Diphenylphosphoryl azide
(0.89 g, 3.25 mmol) was added dropwise and it was stirred for 18 hours at room temperature.
The solvent was evaporated and the residue chromatographed on silica gel with 5% methanol

in dichloromethane to give the title product (1.02g).

MS (ESP): 432.17 (MH") for C;sH,;3sFN,03S

'H-NMR (DMSO-dg) &: 2.58 (m, 1H); 2.85-3.00 (m, 2H); 3.12 (m, 1H); 3.40 (m, 1H); 3.67
(m, 1H); 3.92 (dd, 1H); 4.28 (dd, 1H); 4.53 (s, 2H); 4.86 (m, 2H); 5.18 (m, 1H); 5.84 (m,
1H); 7.29 (dd, 1H); 7.40 (dd, 1H); 7.46 (dd, 1H); 8.25 (s, 1H).

Example 4: (5R)—3-[4-(1(R,S)-Oxo-3,6-dihvdro-2H-thiopvran-4-yl)-3-fluorophenvl]-S-[(4-
hydroxymethyl)-1,2,3-triazol-1-ylmethyl lokazolidin-z-one

F 0)\ N OH
OZSD_ON\/L/N‘}J

(5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-

- azidomethyloxazolidin-2-one (3 g, 8.56 mmol) _(Réferencc Example 1) was dissolved in

refluxing toluene (25 ml). Propargyl alcohol (1.93 g, 34.35 mmol) was added and the

resulting 2-phase mixture was refluxed for 18 hours under vigorous stirring. The solvent was
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removed under vacuum and the residue chromatographed on silicagel. with 10% methanol in

chloroform to give 1.1 g of the title compound, next to 1.2 g of the corresponding 5-
(hydroxymethyl) regioisomer.

MS (ESP): 407.14 (MH") for CsH19FN4O4S
'H-NMR (DMSO-d¢) 6: 2.58 (m, 1H); 2.85-3.00 (m, 2H); 3.14 (m, 1H); 3.40 (m, 1H); 3.68

- (m, 1H); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.53 (d, 2H); 4.82 (m, 2H); 5.15 (m, 1H); 5.23 (dd,

10

15

20

- 25

1H, exchangeable); 5.84 (m, 1H); 7.31 (dd, 1H); 7.40 (dd, 1H'); 7.48 (dd, 1H); 8.03 (s, 1H).
4-substitution on the triazole moiety was confirmed by NOE experiments. The 5-

hydroxymethy! regioisomer shows H-4 of triazole moiety at 7.66 ppm.

F o o |
= O

(5R)-3-[4-(3,6-Dihydro-2H-thiopyran-4yl)-3-fluorophenyl]-5-azidomethyloxazolidin-2-one

(0.33 g, 1 mmol) (Reference Example 1) was dissolved in refluxing toluene (15 ml). 3,3,3-
Trifluoro-1-(phenylsulfonyl)-1-propene (0.24 g, 1 mmol) was added and the resulting mixture.
was refluxed for 12 hours under vigorous stirring. The solvent was removed under vacuum
and the crude product was dissolved in methanol/ethylacetate/water (1:1:1, 30 ml). Sodium
periodate (0.21 g, 1 mmol) was added, the reaction mixture was stirred at room temperature
for 1 hour. It was extracted with dichloromethane (3 x 20 .ml), the organic phase was dried
over magnesium sulfate and concentrated to dryness. This residue was purified by flash
chromatography on silicagel with 5% methanol in dichlorometﬁane to give 100 mg of the title

compound, next to 13 mg of the corresponding 5-trifluoromethyl compound.
MS (ESP): 439.22 (MH") for C;3H;cF4N4O3S |

'H-NMR (CDCl3) 8: 2.75 (m, 1H); 2.97 (m, 1H); 3.10 (m, IH); 3.21 (m, 1H); 3.46 (m,
1H); 3.64 (m, 1H); 3.96 (dd, 1H); 4.26 (dd, 1H); 4.80 (m, 1H); 4.90 (m, 1H); 5.12 (m,1H);
5.83 (m, 1H); 7.11 (m, 1H); 7.25 (dd, 1H); 7.37 (dd, 1H); 8.14 (s, 1H). |

The 5-trifluoromethyl regioisomer shows H-4 of the triazole moiety at 8.08 ppm.
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Reference Example 1: (5R)-3-[4-(1(R,S)-Ox0-3,6-dih dro-ZH-thlopyran-4-vl) 3-

fluorophenyl]-5-azidomethyloxazolidin-2-one

(5R)-3-[4—(3,6-Dihydro-2H—thiopyran-4yl)—3-ﬂuorophenyl]-5-azidomethyloxazoiidin-Z-one
(2.3 g, 6.5 mmol) (see WO 01/81350) was dissolved in methanol/ethylacetate (1:1, 100 ml)
and sodium periodate (1.75 g, 8.2 mmol) dissolved in water (20 ml) was added dropwise over
1 hour. The reaetion mixture was stirred for 7 hours at room temperature, filtered to remove
most of the salts and the methanol was evapbrated under vacuum. The aqueous solution thus
obtained was extracted with ethylacetate, dried over sodium sulfate and evaporated to
dryness. The residue was subjected to chromatography on silica gel with acetone/hexane

(2:1) to give 2.18g of the product.
MS (ESP): 351.34 (MH") for C;sHisFN4O3S

'H-NMR (DMSO-dg) &: 2.58 (m, 1H); 2.85-3.01 (m, 2H); 3.10-3.16 (m, 1H); 3.40 (dd,
1H); 3.64-3.84 (m, 4H); 4.17 (dd, 1H); 4.93 (m, 1H); 5.85 (m,1H); 7.36 (dd, 1H), 7.41
(dd, 1H); 7.53 (dd, 1H).

Example 6: (5R)-3-[4-(1(R,S)-Oxo-3,6-dihvdro-2H-thiopyran-4-vl)-3-fluorophenvl]-5-[(4¥
aminomethyl)-1,2.3-triazol-1-ylmethylloxazolidin-2-one

~N
N/

)\\o o
LN NH,

(5R)-3_-[4—(1(R,S)-Oxo-3,6-dihydro-2H—thiopyran-4-yl)—3-ﬂuorophenyl]-S-[(4-azidomethy])—
1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (Example 3) (0.718 g, 1.66 mmol) was dissolved in

1,4-dioxane (5 ml) and hydrogenated over Pd/C (10%, wet) at normal pressure and room
temperature for 2 days. It was filtered through a 0.45uM membrane and the solvent was
removed under vacuum. Chromatography on silica gel with acetonitrile/ water (3:1) gave 0.37

g (55%) of the title compound as a colorless amorphous solid after lyophilization.

MS (ESP): 406.12 (MH") for C,sH,0FN503S
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"H-NMR (DMSO-dg) (500 MHz) §: 2.58 (m, 1H); 2.85-3.00 (m, 2H); 3.10-3.16 (m, 1H);
3.39 (m, 1H); 3.67 (m, 1H); 3.76 (s, 2H); 3.91 (dd, LH); 4.26 (dd, 1H); 4.80 (m, 2H); 5.15
(m, 1H); 5.84 (m, 1H); 7.30 (dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.96 (s, 1H).

‘ F o»\ /N NH,
N~ '
SS9t e el

(5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

methoxycarbonyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 2) (225 mg, 0.52
mmol) was dissolved in ammonia/methanol solution (2M, 5 ml) in a sealed tube. The mixture
was stirred for 48 hours and the precipitate formed during the reaction was filtered and
washed with ethyl acetate to give the title compound as a colourless solid. Further product
was obtained by concentrating the filtrate followed by purification by chromatography on

silica gel with 2.5% methanol in dichloromethane to give a combined yield of 148 mg.

MS (ESP): 420.13 (MH") for C;5H;sFN;50,S
'H-NMR(DMSO-dg) §: 2.56 (m, 1H); 2.97 (m, 2H); 3.13 (m, 1H); 3.39 (m, 1H); 3.67 (m,

~ 1H); 3.96 (m, 1H); 4.27 (dd, 1H); 4.89 (d, 2H); 5.21 (m,1H); 5.84 (m, 1H); 7.30 (dd, 1H); -

7.41 (t, 1H); 7.47 (dd, 1H); 7.48 (s, 1H); 7.88 (s, 1H); 8.59 (s, 1H).

25

(5R)-3-[4( 1(R,S)-Oxo-3,6-dihydro-2H—thiopyran—4-y])-3-ﬂuorophenyl]-5-[(4-am»inomethyl )-

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 6) (50 mg, 0.12 mmol) was dissolved/
suspended in pyridine (0.5 ml), dichloromethane (2 ml) was added and the solution was
cooled to —25°C. Methylcarbamylchloride (20ul, 0.26 mmol) was added and it was stirred for

30 minutes. The reaction was quenched with methanol (3 drops) and solvent was evaporated
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under vacuum. Chromatography on silica gel with dichloromethane/ methanol (12:1) gave 50

mg (87%) of the title compound as a colourless solid.

MS (ESP): 464.16 (MH") for C;oH2,FNsOsS

'H.NMR (DMSO-dg) (500 MHz) &: 2.58 (m, 1H); 2.85-3.00 (m, 2H); 3.11-3.15 (m, 1H);
3.38 (m, 1H); 3.56 (s, 3H); 3.67 (m, 1H); 3.90 (dd, 1H); 4.23-4.28 (m, 3H); 4.81 (m, 2H);
5.15 (m, 1H); 5.84 (m, 1H); 7.30 (dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.9 (s, 1H).

Example 9: (5R)-3-[4-(1.1-Dioxo-3.6-dihydroe-2H-thiopyran-4- I;B-ﬁuoro henyl]-5-[(4-
hvdroxymethyl)-1,2,3-triazol-1-yl)methvl]oxazolidin-2-one

N
0]

10 -

15

20

25

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)
oxazolidin-2-one (Reference Example 2) (15 g, 41 mmol) was dissolvéd/ suspended in 2-
(phenylsulfonyl)-2-propene-1-0l (DE 2630947) (12 g, 61 mmol) and N-methylpyrrolidone
(NMP, 2 ml) and stirred at 90°C. After 30 minutes more NMP (2 ml) was added and stirred
for another 3.5 hours. The partially solidified reaction mixture was taken up in DMF, it was
filtered and then concentrated under vacuum. The resulting oil in residual DMF was
chromatographed on silica gel with dichloromethane/ methanol (16:1) to give 8.64 g (50 %)
of the title product (TLC: Rf 0.3, chloroform/methanol = 6:1) as a colourless solid. The
corresponding 5-hydroxymethyl regioisomer was separated during chromatography and
presented a minor product (TLC: Rf 0.4, chloroform/methanol = 6:1). The structures were

assigned based on NOE studies.

MS (ESP): 422.94 (MH") for C,sH;sFN4OsS

'H-NMR (DMSO-de) (500 MHz) &: 2.98 (m, 2H); 3.28-3.36 (m, 2H); 3.91-3.94 (m, 3H);
4.27 (dd, 1H); 4.54 (d, 2H); 4.82 (d, 2H);‘ 5.16 (m, 1H); 5.23 (dd, 1H); 5.84 (m, 1H); 7.30
(dd, 1H); 7.41 (dd, 1H); 7.50 (dd, 1H); 8.03 (s, 1H).
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Reference Example 2: (5R 1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-vyl)-3-

(5R)-3-[4-(3,6-Dihydro-2H-thiopyran-4-y])-3-ﬂuorophenyl]-5-(azjdomethyl) oxazolidin-2-
one (WO 01/81350 Al; WO 02/081470 A1) (7 g, 20.9 mmol) was dissolved in
dichloromethane (200 ml) and cooled to 0°C. A solution of 3-chloroperbenzoic acid (15.4 g,
70%, 62.9 mmol) was added dropwise. The tempefature was allowed to reach room
temperature over 2 hours and it was stirred for an additonal 30 minutes at room temperature.
The reaction miXture was diluted with ethyl acetate, washed with aqueous sodium thiosulfate
solution, then with aqueous sodium hydrogencarbonate solution and with water and dried over
sodium sulfate. Chromatography on silica gel with hexanes/ acetone (3:2) gave 6.75 g (88%)

of the title compound.

MS (ESP): 367.1 (MH") for CisH;sFN,O4S

'H-NMR (DMSO-dg) (500 MHz) §: 2.98 (m, 2H); 3.35-3.40 (m, 2H); 3.71 (dd, 1H); 3.79
(dd, 1H); 3.82 (dd, 1H); 3.93 (m, 2H); 4.17 (dd, 1H); 4.93 (m, 1H); 5.84 (m, 1H); 7.37
(dd, 1H); 7.42 (dd, 1H); 7.54 (dd, 1H). | |

0
0

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-hydrox ymethyl)-

1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 9) (2.05 g, 4.9 mmol) and carbon
tetrabromide (1.93 g, 5.8 mmol) were dissolved/ suspended in dichloromethane (100 ml) and
cooled to 0°C. Triphenylphosphine (2.05 g, 7.8 mmol) was added and the reaction mixture
was stirred for 10 minutes at 0°C then for 20 minutes at room temperature. The reaction
mixture was applied onto a silica gel column and product was eluted with hexanes/ acetone

(1:1). Fractions containing product were pooled, solvent was removed under vacuum and
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product was precipitated from dichloromethane by addition of hexanes to give the title

compound , 1.94 g (82 %) as colourless needles.

MS (ESP): 485/457 (MH") for C1sHisBIFN:O4S

'H-NMR (DMSO-dg) (500 MHz) 3: 2.98 (m, 2H); 3.28-3.36 (m, 2H); 3.90-3.94 (m, 3H);
4.28 (dd, TH); 4.77 (s, 2H); 4.84 (m, 2H); 5.16 (m, 1H); 5.83 (m, 1H); 7.30 (dd, 1H); 7.41
(dd, 1H); 7.47 (dd, 1H); 8.26 (s, IH). |

Example 11: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
fluoromethyl)-1,2.3-triazol-1-yl)methyljoxazolidin-2-one '

F 0 _N

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-bromomethyl)-
1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 10) (385 mg, 0.8 mmol) Was dissolved
in a mixture of 1-buty]-3-methyl-imidazolium tetrafluoroborate (1 ml), acetonitrile (4 ml) and
water (90 ul). Potassium fluoride (231 mg, 4 mmol) was added and the reaction mixture was
heated to 100 °C for 4 hours. It was diluted with ethylacetate and water, the organic phase
was washed with water, diluted with dichloromethane and dried over sodium sulfate.
Chromatography on silica gel with dichloromethane/ DMF (30:1), followed by precipitation

from dichloromethane/methanol gave 86 mg (26%) product as colourless needles.
MS (ESP): 424.9 (MH") for C,sH,;sF2N404S

'H-NMR (DMSO-de) (300 MHz) &: 2.95 (m, 2H); 3.28-3.36 (m, 2H); 3.92-3.95 (m, 3H);

4.26 (dd, lH); 4.85 (d, 2H); 5.16 (m, 1H); 5.47 (d, 2H); 5.82 (m, 1H); 7.27-7.49 (m, 3H),
8.37 (d, 1H).
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(SR)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-bromomethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 10) (3.4 g, 7.0 mmol) and thiourea (0.54
g, 7.1 mmol) were refluxed in ethanol (100 ml) for 2 hours under vi gorous stirring. The
reaction mixfurc was cooled to room temperature, filtered, washed with ethanol and dried

5 under vacuum to give 3.67 g (93%) of the title compound as a colourless solid.

MS (ESP): 481.26 (M") for C9H,,FNO,4S; _

'H-NMR (DMSO-dg) (500 MHz) &: 2.94 (m, 2H); 3.29-3.39 (m, 2H); 3.74 (s, 2H); 3.87-
3.92 (m, 3H); 4.25 (dd, 1H); 4.56 (s, 2H); 4.83 (d, 2H); 5.13 (m, IH); 5.81 (m, 1H); 7.27
(dd, 1H); 7.39 (dd, 1H); 7.44 (dd, 1H); 8.16 (s, 1H); 9.01 (brs, 2H); 9.18 (brs, 2H).

F O»\ ~N
KO-

15 (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

[(aminomethaneiminiumbromide)thiomethyl]-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (1 g,
1.78 mmol) (Example 12), methyl iodide (135 pl, 2.17 mmol) and tetrabutylammonium
bromide (a few crystals) were vigorously stirred at room temperature for 30 minutes under
nitrogen' in a mixture of benzene (10 ml) and aqueous sodium hydroxide solution (10 ml,

20 15%). The reaction mixture was diluted with dichloromethane, washed with IM aqueous HCl
and pbtassi;im phosphate buffer (1M, pH 7) and dried over sodium sulfate. Chromatography
on silica gel with acetone/ hexanes (1.2:1) gave 0.994 g of the title compound as a colourless

hard foam.

‘MS (ESP): 452.98 (MH") for C19H;FN,0,S,

25 'H-NMR (DMSO-dg) (500 MHz) 8: 2.00 (s, 3H); 2.97 (m, 2H); 3.28-3.39 (m, 2H); 3.74 (s,
2H); 3.90-3.93 (m, 3H); 4.27 (dd, 1H); 4.81 (d, 2H); 5.16 (m, 1H); 5.83 (m, 1H); 7.29 (m,
1H); 7.40 (dd, 1H); 7.45 (m, 1H); 8.05 (s, 1H).
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1.1-Dioxo-3.6-dihydro-2H-thio

Pt

(5R)—3-[4-(1,1-Dioxo—3,6-dihydro—2H—thiopyran-4-y1)-3-ﬂuorophenyl]—S-[[4-
[(methylthio)methyl]-1,2,3-triazol-1-ylJmethylJoxazolidin-2-one (Example 13) (0.994 g, 2.2

mmol) was dissolved in dichloromethane (50 ml) and cooled to 0°C. 3-Chloroperbenzoic acid

-(0.807 g, 70%, 3.3 mmol), dissolved in dichloromethane (20 ml) was .added drop wise. The

reaction mixture was then stirred for 3 hours at room temperature. It was diluted with ethyl
acetate and saturated aqueous sodium hydrogen carbonate solution was added. The resu]ting'
precipitate was collected by filtration, washed with sodium hydrogen carbdnate solution,
water and with ethyl acetate and dried under vacuum to give 0.467 g (44%) of the title

compound as a colourless solid.

MS (ESP): 485.23 (MH") for C1oH2FN4O6S,

'H-NMR (DMSO-ds) (300 MHz) &: 2.96 (m, 5H); 3.28-3.40 (m, 2H); 3.90-3.95 (m, 3H);
4.26 (dd, 1H); 4.63 (s, 2H); 4.86 (d, 2H); 5.16 (m, 1H); 5.82 (m, 1H); 7.28-7.50 (m, 3H);'
8.24 (s, 1H).

Example 15: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4- 1)-3-fluorophenyl]-5-[4-

diphenoxyphosphinyDoxymethvl]-1.2.3-triazol-1-ylmethyl]oxazolidin-2-one

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl}-5-[(4-hydroxymethyl)-
1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 9) (0.66 g, 1.6 mmol) -was dissolved/
suspended in dichloromethane/ pyridine (10 ml, 2:1) and it was cooled to 0°C.
Diphenylphosphorochloridate (0.33 ml, 1.6 mmol) dissolved in dichloromethane (2 ml) was |
added drop wise. The reaction mixture was stirred for 30 minutes at 0°C and then an

additional 60 pl (0.29 mmol) of diphenylphophorochloridate was added via syringe and it was
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stirred for another hour. It was quenched with phosphate buffer (pH 7), diluted with ethyl

acetate and the organic phase was washed with water and dried over sodium sulfate.

Chromatography on silica gel with acetone/ hexanes (1:1) to give 0.82 g (80%) of the title

compound as a hard foam.

MS (ESP): 655.05 (MH") for C3oHzsFNOgPS

'H.NMR (DMSO-dg) (500 MHz) : 2.94 (m, 2H); 3.29-3.34 (m, 2H); 3.90 (m, 3H); 4.12 (s,
2H); 4.24 (dd, 1H); 4.83 (m, 2H); 5.14(m, 1H); 5.39 (m, 2H); 5.80 (m, 1H); 7.19-7.30 (m,
TH); 7.35-7.47 (m, 6E); 830 (s, 1HD. |

Example 16: (5R)-3-[4-(1,1-Dioxo-3.6-dihvdr0-2H-thiopvran-4-vl)-3-fluorophenyl]-S-[(4—

cyanomethyl)-1,2.3-triazol-1-yimethylloxazolidin-2-one

o)

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
[[(diphenoxyphosphinyl)oxy]méthyl]-_l ,2,3-triazol-1-yl)methyl]oxazolidin-2-one (Example
15) (0.5 g, 0.76 mmol) and sodium cyanide (0.22 g, 4.5 mmol) were dissolved/ suspended in

" DMF (10 ml) and it was heated to 60°C for 1.5 hours. It was diluted with ethyl acétate,

washed with potassium phosphate buffer (pH 7) and with water, and dried over sodium
sulfate. Chromatography on silica gel with acetone/ hexanes (1:1) gave 236 mg (72%) of the

title compound as a colourless solid.

MS (ESP): 432.07 (MH") for C19HsFN504S

'H-NMR (DMSO-dg) (500 MHz) §: 2.94 (m, 2H); 3.30-3.34 (m, 2H); 3.88-3.90 (m, 3H);
4.12 (s, 2H); 4.24 (dd, 1H); 4.82 (d, 2H); 5.14 (m, 1H); 5.81 (m, 1H); 7.28 (dd, 1H); 7.38
(dd, 1H); 7.45 (dd, 1H); 8.16 (s, 1H).

chloromethyl)-1,2.3-triazol-1-ylmethylloxazolidin-2-one

) F (o}
ZN
O\\S N>\O N J/\
o7 Y N ct

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-hydroxymethyl)-
1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 9) (0.65 g, 1.6 mmol) was dissolved/
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suspended in dichloromethane/ pyridine (10 ml, 2:1) and reacted with
diphenylphosphorochloridate (1 ml, 4.8 mmol) as described for Example 15. The solvent was
removed under vacuum, the residue téken up in DMF (10 ml) and sodium cyanide was added
(5 fold excess, in an attempt to make the cyanide). The reaction mixture was heated at 60°C
for 30 minutes and then at 80°C .for one hour. It was diluted with ethyl acetate, washed with
water and dried over sodium sulfate. Chromatography on silica gel with hexaﬁes/ acetone

(1:1) gave 0.29 g (66%) of the title compound as a colourless solid.

MS (ESP): 441.02 (MH") for C;gHsCIFN4O4S

'H-NMR (DMSO-ds) (500 MH2) §: 2.98 (m, 2H); 3.29-3.37(m, 2H); 3.90-3.95 (m, 3H);
4.28 (dd, 1H); 4.84-4.87 (m, 4H); 5.17 (m, 1H); 5.84 (m, 1H); 7.30 (m, 1H); 7.41 (dd, 1H);
7.47 (m, 1H); 8.27 (s, 1H).

- hvdroxymethyl)-1,2,3-triazol-1-ylmethyl oxazolidin-Z-bne

o)

SOOI
O

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl}-3-fluorophenyl]-5-(azidomethyl)
oxazolidin-2-one (0.8 g, 2.2 mmol) (Reference Example 2) and tetrahydro-2-(2-
propynyloxy)-2H-pyran (1.3 ml, 9.2 mmol) were refluxed in toluene (5 ml) overnight. The
solvent was evaporated and the residue was filtered over silica gel with dichloromethane/
methanol (20:1) as eluant to give the crude 4- and 5- substituted triazoles in ~ 1:1 ratio. This
mixture was dissolved in tetrahydrofuran/ methanol (2:1, 20 ml), acetic acid was added (5
drops) and it was hydrogenated over Pd/C (10%) at normal pressure and room temperature for
two days. It was filtered through a 0.45 uM membraﬁe and solvent was removed under
vacuum. Chromatography on silica gel with dichloromethane/ methanol (20:1) gave 176 mg

(19%) of the title compound as a colourless solid.

MS (ESP): 425.12 (MH") for CisH,FN4OsS

'H-NMR (DMSO-dg) (500 MHz) &: 2.06 (m, 2H); 2.17 (m, 2H); 3.12 (m, 2H); 3.22 (m,
1H); 3.39 (m, 2H); 3.89 (dd, 1H); 4.25 (dd, 1H); 4.53 (d, 2H); 4.80 (d, 2H); 5.14 (m, 1H);
5.23 (dd, 1H); 5.84 (m, 1H); 7.26 (dd, 1H); 7.39 (dd, 1H); 7.45 (dd, 1H); 8.03 (s, 1H). 4- |

Substitution on the triazole moiety was confirmed by NOE studies.
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1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-

(5R)-3-[4-(1,1-Dioxo—3,6—dihydro-2H-thiopyran-4-yl)-3-ﬂuorophenyl]-5-[(4—bromomethyl)—
1,2,3-triazol-1-ylmethyljoxazolidin-2-one (Example 10) (211 mg, 0.44 mmol) and 1H-1,2,3-
triazole-4-thiol, sodium salt, (80 mg, 0.65 mmol) were dissolved in DMF (2 ml) and left
ovemight at room temperature. DMF was removed under vacuum. Chromatography on silica
gel with dichloromethane/ methanol (15:1) gave 170 mg (77%) of the title compound as a

colourless solid.

10 MS (ESP): 505.92 (NH'F ) for C20H20FN704S,

15

20

25

'H-NMR (DMSO-d¢) (500 MHz) §: 2.97 (m, 2H); 3.30-3.45 (m, 2H, under HDO); 3.74 (s,
2H); 3.87-3.93 (m, 3H); 4.22-4.27 (m, 3H); 4.79 (d, 2H); 5.13 (m, 1H); 5.83 (m, 1H); 7.29
(dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.88 (s, 1H); 8.00 (s, 1H).

Example 20: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
[(1H-imidazol-2-ylthio)methyl]-1,2.3-triazol-1-ylmethyl]Joxazolidin-2-one

» F o)
(o] N
OO =0

(5R)-3-[4-(1,l-Dioxo—3,6-dihydro-2H—thiopyran-4-yl)—3-ﬂuorophenyl]-S-[4-
[(diphenoxyphosphinyl)oxymethyl]-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 15)

(0.125 g, 0.19 mmol) was added to a solution of 2-mercaptoimidazole (38 mg, 0.38 mmol) in
DMF (2ml) and the resulting solution was added to a suspension of sodium hydride (15 mg,
0.38 mmol) in DMF (2 ml). The reaction mixture was stirred for 30 minutes and then

quenched with excess of acjueous sodium bicarbonate. The mixture was extracted with ethyl
acetate, was washed with sodium bicarbonate, water and brine, dried over sodium sulfate and |
concentrated in vacuo to give 40 mg (42%) of the title compound as a colourless solid.
MS(ESP): 505.10 (MH") for C,;H;FN¢O4S;
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'H-NMR(DMSO0-ds) 8: 12.12 (brs, 1H); 7.91 (s, 1H); 7.48 (m, 2H); 7.29 (m, 1H); 7.05 (brs,
2H); 5.77 (s, 1H); 5.10 (m, 1H); 4.77 (d, 2H); 4.29 (s, 2H); 4.24 (dd, 1H); 3.87 (m, 3H);
3.3 (m, 2H); 2.95 (s, 2H). -

3 O\\SO_GN»\O N=N S
4 / - \/K/r!:\)\/

Sodium hydride (30 mg, 0.76 mmol) was suspended in DMF (10 ml), thiophénol (0.09 ml,
0.76 mmol) was added, followed by addition of }(5R)-3-[4-(l,l-dioxo-3,6—dihydro-2H-'

10 thiopyran-4-yl)-3-fluorophenyl]-5-[4-[(diphenoxyphosphinyl)oxymethyl]-1,2,3-triazol-1-
ylmethyl]oxazolidin-2-one (Example 15) (250 mg, 0.38 mmol). The reaction mixture was
stirred for 5 hours, then quenched with sodium bicarbonate solution, diluted with ethyl
acetate, washed with water and brine, dried over sodium sulfate and concentrated in vacuo.
Chromatography on silica gel with 2.5% methanol in dichloromethane gave the title

15 compound as an off-white solid (29 mg).

MS(ESP): 529.08 (M+H") for C,5H,sFN4O4S; 7
'H-.NMR(CDCI;5) &: 7.60 (s, 1H); 7.23(mm, 8H); 5.74 (m, 1H); 5.05 (m, 1H); 4.73 (d, 2H);
4.17 (t, 1H); 4.02 (m, 1H); 3.80 (s, 2H); 3.66 (m, 4H) 3.24 (m, 2H); 3.07 (m, 2H).

R N
. N~
SO0~

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-bromomethyl)-

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 10) (250 mg, 0.52 mmol) was dissolved
25 in DMF (1.5 ml) and dimethylamine (in water, 40%, 250 ul, 2.2 mmol) was added. The

mixture was heated to 50°C for 30 minutes. Triethylamine (1 ml) was added and solvent was
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removed under vacuum. Chromatography on silica gel with acetonitrile/ water (5:1 to 3:1)

gave 90 mg (39%) 6f the title compound as a colourless solid.

MS (ESP): 450.27 (MH") for C20H24FN504S

'H-NMR (DMSO-dy) (500 MHz) §: 2.09 (s, 6H); 2.96 (m, 2H); 3.30-3.39 (m, 2H); 3.48 (s,
2H); 3.90—3.93 (m, 3H); 4.26 (dd, 1H); 4.78-4.85 (fn, 2H); 5.17 (m, 1H); 5.83 (m, 1H);
7.27 (dd, 1H); 7.39 (dd, 1H); 7.44 (dd, 1H); 8.02 (s, 1H).

Example 23: (SR)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

carboxaldehvyde-1.2.3-triazol-1-ylmethyl]oxazolidin-2-one

F (3\\ o~ P
N7

0]

Oxalylchloride (1.36 ml, 15.6 mmol) in dichloromethane (30 ml) was cooled to -50°C.
DMSO (1.42 mL, 20 mmol) ih dichloromethane (30 m]) was added drop wise under stirring.
The reaction mixture was stirred for 10 minutes and (SR)-3-[4-(1,1-dioxo-3,6-dihydro-2H-
thiopyran-4-yl)-3-fluorophenyl]-5-[(4-hydroxymethyl)-1,2,3-triazol-1-ylmethyljoxazolidin-2-
one (Example 9) (5 g, 11.8 mmol), (dissolved in N-methylpyrrolidone (25 ml) and then
diluted with dichloroinethane (25 ml)) was added drop wise and the resulting mixture
vigorously stirred for 1 hour. N,N-Diisopropylethylamine (10 ml, 57.4 mmol) was added
dropwise, the reaction mixture was warmed to —40°C and then stirred for another hour. The
reaction mixture was then slowly allowed to warm to -20°C and held at this temperature over
night. The homogeneous solution was directly applied onto a silica gel column and eluted
with hexanes/ acetone (1:1 to 1:2). Fractions containing product were pooled and concentrated

under vacuum. The product was then precipitated from acetone (100 ml) by the addition of

hexanes (700 ml) to give 4.2 g (84 %) of the title compound as a colourless solid.

25

MS (ESP): 419.29 (M-H) for CgH,7FN4OsS _

'H-NMR (DMSO-dy) (500 MHz) §: 2.98 (m, 2H); 3.29-3.38(m, 2H); 3.93 (s, 2H); 3.97 (dd,
1H); 4.29 (dd, 1H); 4.94 (d, 2H); 5.22 (m, 1H); 5.84 (m, 1H); 7.32 (dd, 1H); 7.42 (dd,
1H); 7.48 (dd, 1H);v8.95 (s, 1H); 10.05 (s, 1H). |
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Example 24: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-S-[4-

difluoromethyl)-1,2.3-triazol-1-ylmethyl]oxazolidin-2-one

- F O)\ =N

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-carbox aldeh yde-

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 23) (100 mg, 0.24 mmol) was dissolved/
suspended in dichloromethane (10 ml). [Bis(2-methoxyethyl)arnino]sulfur trifluoride (71pl,
0.39 mmol) and a catalytic amount of ethanol (1.3 pl) were added and the mixture was
refluxed under stirring for 36 hours. The reaction mixture was loaded onto a silica gel column
and eluted with hexanes/ acetone (1.25:1) to give 38 mg (36 %) of the title compound as a

colourless solid.
MS (ESP): 443 (MI-I+ ) for C1gH7F3N4O4S
'"H-.NMR (DMSO-de) (300 MHz) 6: 2.98 (m, 2H); 3.31-3.37 (m, 2H); 3.93 (brs, 2H); 3.94

~

 (dd, 1H); 4.29 (dd, 1H); 4.91 (d, 2H); 5.20 (m, 1H); 5.84 (m, 1H); 7.25 (dd, 1H); 7.31 (dd,

15

20

25

1H); 7.41 (dd, 1H); 7.47 (dd, 1H); 8.61 (m, 1H).

2.2-dibromoethenyl)-1,2,3-triazol-1-ylmethvylloxazolidin-2-one

F 0 N
o) N~

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-carboxaldehyde-
1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 23) (5 g, 11.9 mmol) and carbon
tetrabromide (4.34 g, 13.1 mmol) were dissolved/ suspended in dichloromethane (100 ml) and
it was cooled to 0°C. Triphenylphosphine (6.55 g, 25 mmol) was added and it was stirred for
30 minutes at 0°C and then for 1 hour at room temperature. The reaction mixture was applied
onto a silica gel column and it was eluted with toluene/ ethanol (10:1 to 7:1) to give 6.1 g

(89%) of the title compound as an off-white solid.

MS QESP[Z 575, 577, 579 (NII‘F) for C]9H17BI‘2FN4O4S
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'H-NMR (DMSO-dg) (500 MHz) §: 2.98 (m, 2H); 3.31-3.40 (m, 2H); 3.93-3.96 (m, 3H);

4.28 (dd, 1H); 4.90 (d, 2H); 5.21 (m, 1H); 5.85 (m, 1H); 7.31 (dd, 1H); 7.42 (dd, 1H);

7.47 (dd, 1H); 7.80 (s, 1H); 8.68 (s, 1H).

Example 26: (SR)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
(2-(3-methyl-5-isoxazolylethynyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one

O—N

F o N S \
VNI J/k/k
4 Y W

o)

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2,2-
dibromoethenyl)-1,2,3-triazol-1-ylmethyl]oxazolidin—Z—one (Example 25) (0.6 g, 1.04 mmol),
3-methyl-5-(tributylstannyl)-isoxazole (407 mg, 1.09 mmol) [Sakamoto, T. et al., Condensed
Heteroaromatic Ring Systems. XIX. Synthesis and Reactions of 5-
(Tributylstannyl)isoxazoles. Tetrahedron, 47,28, 5111-5118] and tris (2-furyl)phosphine (37
mg, 0.16 mmol) were dissolved in DMF (2.5 ml). Diis;opropylethyl amine (0.272 ml, 1.56

mmol) was added, the reaction mixture was flushed with argon and tris
(dibenzylideneacetone)dipalladium (0) (30 mg, 0.03 mmol) was added. The mixture was
heated to 85°C for 20 hours under argon. The solvent was removed under vacuum.
Chromatography on silica gel with dichloromethane/ DMF (30:1) gave 30 mg (6 %) of the

title compound as a colourless solid.
MS SESP[:‘ 49791 (MH+) for C23H20FN5053

'H-NMR _(DMSO0-de) (300 MHz) 8: 2.30 (s, 3H); 2.95 (m, 2H); 3.30-3.44 (m, 2H); 3.88-
3.97 (m, 3H); 4.27 (dd, 1H); 4.90 (d, 2H); 5.19 (m, 1H); 5.82 (m, 1H); 6.94 (s, 1H); 7.29
(dd, 1H); 7.40 (dd, 1H); 7.45 (dd, 1H); 8.78 (s, 1H).

Example 27: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

(3-buten-1-ynyl)-1,2,3-triazol-1-yDhmethyl loxazolidin-2-one

F
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| (5R)-3—[4-(I ,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2,2-

10
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dibromoethenyl)-1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (Example 25) (0.3 g, 0.52 mmol),
ally! tributyl tin (160 pl, 0.55 ‘mmol) and tris (4-methoxyphenyl)phosphine (28 mg, 0.08

- mmol) were dissolved in DMF (2.5 ml). Diisopropylethyl amine (136 ul, 0.78 mmol) was

added, the reaction mixture was flushed with argon and
tris(dibenzylideneacetone)dipalladium (0) (15 mg, 0.01 mmol) was added. The mixture was

heated to 80°C for 10 hours under argon. It was diluted with ethyl acetate, washed with

| phosphate buffer (pH 7), saturated aqueous potassium fluoride solution and with water and

dried over sodium sulfate. Chromatography on silica gel with chloroform/ methanol (15:1)

gave 32 mg (14 %) of the title compound as a colourless solid.
MS (ESP): 442.97 (MH") for C21H19FN4O4_S
'H-NMR (DMSO-d) (300 MHz) &: 2.95 (m, 2H); 3.29-3.43 (m, 2H); 3.89-3.95 (m, 3H);

4.25 (dd, 1H); 4.84 (d, 2H); 5.17 (m, 1H); 5.70 (dd, lH); 5.80 (dd, 1H); 5.82 (m, 1H);
6.16 (dd, 1H); 7.29 (dd, 1H); 7.40 (dd, 1H); 7.45 (dd, 1H); 8.50 (s, 1H).

Example 28: (5R)-3-[4-(l,1-Di0x0-3,6-dihydro-ZH-thiopyran-4;vl)-3-ﬂuorophenvl]-5-[4-

-2-bromoethenyl)-1.2.3-triazol-1-yimethyl oxazolidin-Z-ohe

O v

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fl horophenyl]-S-[4—(2,2-
dibromoethenyl)-1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (0.4 g, 0.69 mmol) was
dissolved/ supended in ethanol (2 ml) and diethylphosphite (0.36 ml, 2.79 mmol).
Triethylamine (0.195 ml, 1.39 mmol) was added and the reaction mixture heated under
vigorous stirring at 90°C for 5 hours. It was cooled to room temperature, diluted with |
dichloromethane, washed with phosphate buffer (pH 7) and dried over sodium sulfate.
Chromatography on silica gel with dichloromethane/ DMF (50:1 to 40:1) gave 151 mg (44%)

of the title compound as a colourless solid.

MS (ESP): 537.7/ 539.9 (MH"+41 (aéetonitrile)) for C;oH;sBrFN4O4S



10

15

20

WO 03/072576 PCT/GB03/00791

-78 - |
'H-NMR (CDyCN) (500 MHz) 8: 3.04 (m, 2H); 3.23-3.28 (m, 2H); 3.81 (brs, 2H); 3.87

(dd, 1H); 4.22 (dd, 1H); 4.72 (dd, 1H); 4.78 (dd, 1H); 5.10 (m, 1H); 5.82 (m, 1H); 7.09 (d,
1H); 7.15 (d, 1H); 7.20 (dd, 1H); 7.33 (dd, 1H); 7.37 (dd, 1H); 7.97 (s, 1H).

Examglé 29: (5R)-3-[4-(1.1-Dioxo-3 6-dihydro-2H-thiopﬂan;4- D)-3-fluorophenyl]-5-[4-
(2-bromoethynyl)-1,2,3-triazol- 1-ylmethyl|oxazolldm -2-one

\\ o / / |
// N

(5R)—3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-ﬂuorophenyl]-S-[4-(2,2—
dibromoethenyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 25) (0.5 g, 0.87 mmol)

“was dissolved in DMSO (87 ml) and cooled to 15°C. 1,8-Diaiabicyclo[S.4.0]undcc-7-ene

(DBU) (0.262 ml, 1.75 mmol), dissolved in DMSO (1.7 ml), was added drop wise under
stirring over 30 minutes. The temperature was maintained at 15-18°C and after 6 hours more
DBU (0.125 ml, 0.83 mmol) was added dropvwise via a syringe and the resulting solution
stirred for another 30 minutes. The reaction was quenched with cold aqueous HCI 0.5 M),
extracted with dichloromethane, washed with water and dried over sodium sulfate.
Chromatography on silica gel with hexanes/ acetone (1.5:1 to 1:1) gaveA108 mg (25%) of the

title product as a colourless solid.

MS (APCL Pos.): 495/497 (MH) for CioH;6BrFN404S

'H-NMR (DMSO-ds) (500 MHz) §: 2.97 (fn, 2H); 3.33-3.40 (m, 2H); 3.90-3.95 (m, 3H);
4.26 (dd, 1H); 4.86 (d, 2H); 5.17 (m, 1H); 5.84 (m, 1H); 6.16 (dd, 1H); 7.31 (dd, 1H);
7.41 (dd, 1H); 7.46 (dd, 1H); 8.55 (s, 1H).
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(5R)-3-[4—(1,1-Dioxo-3,6-dihydro-2H-thiopyran—4—yl)-3-ﬂuorophenyl]—5-[4-(2,2-
dibromocihenyl)—l,2,3-tﬁazol-1-ylmethyl]oxazolidin-2-onc (Example 25) (0.25 g, 0.43
mmol) was dissolved in DMF (1.5 ml). Ethylmethylamine (0.186 ml, 2.16 mmol) and water
(0.5 ml) wefe added and the reaction mixturewas heated for 2 hours to 90°C. More

5 ethylmethylanﬁne (0.2 ml, 2.33 mmol) was added and it was heated for another 1.5 hours.
The reaction mixture was cooled to room temperature and the solverit was removed under
Vacuum. Chromatography on silica gel with toluene/ ethanol (5:1) and theh with hexanes/

acetone (1:2) gave 27 mg (13%) of the title compound as a colourless solid.
 MS (ESP): 492.34 (MH") for C22HyFNsOsS
10 'H-NMR (DMSO-de) (500 MHz) &: 1.01 and 1.08 (2 x dd, 3H); 2.81 and 3.00 (2 x s, 3H);
2.97 (m, 2H); 3.29-3.45 (m, 4H); 3.75and 3.77 (2 x s, 2H); 3.89-3.93 (m, 3H); 4.26 (dd,
1H); 4.81 (d, 2H); '5.16 (m, 1H); 5.83 (m, 1H); 7.30 (dd, 1H); 7.41(dd, 1H); 7.47 (dd,
1H); 7.99 and 8.01 (2 x s, LH). '

Q.-(dimethylamino)-2-oxoethvl)-1 2.3-triazol-1-yl)methyljoxazolidin-2-one

F o] _N
N/

(5R)-3-[4-(1,1-Di6x0-3,6-dihydro-2H-thiopyran-4-yl).-3—ﬂuorophenyl]—S—[4—(2,2-
dibromoethenyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 25) (0.25 g, 0.43 ‘
20 mmol) was dissolved in DMF (1.5 ml). Dimethylamine (0.250 ml, 40% in water, 2.2 mmol)
and water (0.25 ml) were added and the reaction mixture was heated for 3 hours to 90°C. It
was cooled to room temperature and the solvent was removed under vacuum.
Chromatography on silica gel with dichloromethane/ methanol (20:1) gave 74 mg (36%) of

‘the title compound as a colourless solid.
25 MS (ESP): 478.29 (MH") for C HpsFNsOsS

'H-NMR (DMSO-dy) (500 MHz) &: 2.84 (s, 3H); 2.97 (m, 2H); 3.03 (s, 3H); 3.29-3.43 (m,
2H); 3.77 (s, 2H); 3.89-3.93 (m, 3H); 4.26 (dd, 1H); 4.81 (d, 2H); 5.16 (m, 1H); 5.84 (m,
1H); 7.30 (dd, 1H); 7.41 (dd, 1H); 7.48 (dd, 1H); 8.00 (s, 1H):
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Example 32: (5R)-3-[4-(1.1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-[4-

(ethylaminocarbonyloxymethyl)-1.2.3-triazol-1-ylmethylloxazolidin-2-one
| ' =N o}
o) N
P N&NI\O%
o// % NH

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-hydroxymethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 9) (150 mg, 0.36 mmol) was dissolved
in pyridine (2 ml), ethylisocyanate (234 mg, 3.6mmol)»was added and the resulting mixture
was stirred for 4 hours at 90°C. It was cooled to room temperature, the solvent was removed
under vacuum and the residue was purified by flash chromatography on silica gel with 5% of
methanol in dichlorofnethane to give the title product (170 mg). |
MS (ESP): 494.21(MH") for C;;HFNsOsS |

'H-NMR(DMSQ-dg) 8: 1.00 (t, 3H); 2.96 (m, 2H); 3.00 (m, 2H); 3.34 (m, 2H); 3.91 (m,
3H); 4.25 (dd, 1H); 4.83 (d, 2H); 5.04 (s, 2H); 5.14 (m, 1H); 5.82 (m, 1H); 7.18 (m, 1H);
7.27 (m, 1H); 7.40 (m, 1H); 7.48 (m, 1H); 8.16 (s, 1H).

Example 33: (SR)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-[4-

amino)-1,2,.3-triazol-1-ylmethylloxazolidin-2-one

F o
§ ~N
o) N~ NH
Ss 'l Y
IN_Y
o
A mixture of (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

carboxy)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Reference Example 3) (873 mg, 2.0
mmol), triethylamine(222 mg, 2.2 mmol) and t-butanol (10 ml) were heated to 70°C with

- vigrous stirring. Diphenylphosphoryl azide (608 mg, 2.2 mmol) was added drop wise and the

25

resulting mixture was refluxed for 12 hours. The solvent was evaporated, the residue was
dissolved in dichloromethane (6ml) and methanol (0.5ml), hexane (20ml) was added and the
resulting precipitate was filtered to give a white solid (900 mg). This product (160 mg) was |
stirred in a mixture of dry dichloromethane (3 ml) and trifluoroacetic acid (3 ml) for 1 hour at

room temperature. The solvent and excess of trifluoroacetic acid were removed under
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vacuum and the residue was purified by reverse phase chromatography with 5%~95%
acetonitrile in water (containing 0.1% TFA) to give the title product (70 mg). |
MS (ESP): 408.21 (MH") for C;7H;sFNs04S

‘ "H-NMR(DMSO-dg) 8: 2.96 (m, 2H); 3.43 (m, 2H); 3.90 (m, 3H); 4.23 (dd, 1H); 4.68 (d,
5 2H); 5.12 (m, 1H); 5.77 (m, 1H); 7.27 (m, 1H); 7.38 (m, 1H); 7.45 (m, 1H); 7.62 (s, 1H); (

NH3; not obserVed due to exchange).

~ The intermediate for this example was prepared as follows:

: : 0] o)
N
0 )\ Né
N \ /
S N N OH -
o7 /

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-

(azidomethyl)oxazolidin-2-one (6.9 g, 18.83 mmol) (Reference Example 2) was dissolved in
dry 1,4-dioxane (15 ml), 2-propynoic acid t-butylester (4.75 g, 37.67 mmol) was added and

15 the resulting fnixture was refluxed for 12 hours under vigorous stirring. Ethyl acetate (30 ml)
was added and the resulting precipitate was filtered, washed with ethyl acetate and dried as a
white solid (5 g). This solid was suspended in dichloromethane (16 ml), followed by drop
wise addition of trifluoroacetic acid (8 ml) and the resulting mixture was stirred over night.
The solvent was removed under vacuum and the residue was purified by precipitation from

20 dichloromethane to give the title product as an off-white solidv(3.3 2).
MS (ESP): 435.25 (M-H') for C;gH17FN,OGS
'H-NMR(DMSO-de) 8 2.89 (m, 2H); 3.31 (m, 2H); 3.84 (m, 2H); 3.88 (m, 1H); 4.19 (dd,
1H); 4.80 (d, 2H); 5.12 (m, 1H); 5.75 (m, 1H); 7.22 (m, 1H); 7.32 (m, 1H); 7.40 (m, 1H);
8.66 (s, 1H); 13.11 (br, 1H).

25
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Example 34: (SR)-3-[4-(1.1-Dioxo-3.6-dihydro-2H-thio
acetylamino)-1,2.3-triazol-1-y)methylloxazolidin-2-one
F

OO~

(SR)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-amino)-1,2,3-

ran-4-yl)-3-fluorophenyl]-5-{(4-

triazol-1-ylmethyl]oxazolidin-2-one (Example 33) (23 mg, 0.057 mmol) was dissolved in
pyridine/dichloromethane (1:1, 5 ml). Acetyl chloride (22 mg, 5 eq.) was added and the
resulting mixtufe was stirred at room temperature for 24 hours. The solvent was removed
under vaccum and the residure was purified by flash chromatogfaphy on silica gel with 5%
methanol in dichloromethane to give the title product (25 mg). |

MS (ESP): 450.27 (MH") for C19H0FNsOsS

'H-NMR(DMSO-dg) 8: 2.04 (s, 3H); 2.96 (m, 2H); 3.43 (m, 2H); 3.90 (m, 3H); 4.23 (dd,
1H); 4.73 (d, 2H); 5.12 (m, 1H); 5.77 (m, 1H); 7.27'(m, 1H); 7.38 (m, 1H); 7.45 (m, 1H),
8.20 (s, 1H); 10.89 (s, 1H). '

Example 35: (5R)-3-[4-(1.1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

ethoxv)-l,2,3-triazol-l-vlmethyl]oxazolidin-2-one

] _N
(0] % N~ 0
o>>SC/>_©‘N\/L/}“ J N—

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-

(azidomethyll)oxazolidin-2-one (Reference Example 2) (733 mg, 2.0 mmol) was dissolved in
dry acetonitrile (8ml). Ethoxyacetylene (420 mg, 6.0 mmol), 2,6-lutidine(236 fng, 2.2 mmol)
and copper iodide(38 mg, 10 mmol %) were added and the resulting mixture was stirred at
room temperature for 12 hours. Water was added and the mixture was extracted with
dichloromethane (3x100 ml). The combined organic layers were concentrated under vacuum
and the residue was purified by flash chromatography on silica gel with 5% of methanol in
dichloromethane to give the title product (666 mg).

MS (ESP): 437.25 (MH") for C;9H2;FN4OsS
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'"H.NMR(DMSO-dg) 8: 1.30 (t, 3H); 2.97 (m, 2H); 3.34 (m, 2H); 3.91 (m, 3H); 4.28 (q,
2H); 4.26 (dd, 1H); 4.71 (d, 2H); 5.15 (m, 1H); 5.83 (m, 1H); 7.30 (m, 1H); 7.42 (m, 1H);
7.47 (m, 1H); 7.70 (s, 1H).

Example 36: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenvl]-5-[ (4-

-1,2.3-triazol-1-yl)methyl]loxazolidin-2-one

' F (0]
O\\S N»\O N ]Br
o ’ O// / \/l\/N

(5R)-3-[4-(1,1-Dioxo-3,6v-dihydro-2H-thiopyran-4-y])-3-ﬂuorophenyl]-S-(azidomethyl)

oxazolidin-2-one (Refefence Example 2) (1.5 g, 4.1 mmol) and 1-bromo-1-ethenesulfonyl

chloride (1.8 g, 8.8 mmol) were heated to 90°C for one hour with stirring. The reaction
mixture was cooled to room temperature, diluted with dichloromethane (10 ml) and applied
onto a silica gel column. Elution with hexanes/ acetone (2:1 to 1:1) gave 1.46 g (76%) of the

title compound as a colourless solid.
MS !ESP [2 471/473 (MI‘F) for C]7H16BI'FN4O4S
'H-NMR (DMSO-dq) (500 MHz) §: 2.98 (m, 2H); 3.34-3.38 (m, 2H); 3.92-3.96 (m, 3H);

4.27 (dd, 1H,J 9.2,9.2 Hz); 4.87 (d, 2H, J 5.2 Hz); 5.18 (m, 1H); 5.84 (m, 1H); 7.31 (dd,
1H,J 2.2, 8.6 Hz); 7.42(dd, 1H, J 8.6, 8.8 Hz); 7.47 (dd, 1H,J 2.2, 13.7 Hz); 8.49 (s, 1H).

Example 37: (5R)-3-[4-(1J1-Dioxo-3j6-dihydro-ZH-thiopvran-4-vl)-3-fluorophenvl]-5-[4-
chloro-1,2,3-triazol-1-ylmethyljoxazolidin-2-one

F Q

2N
g N>\\ | r}:\l Ve
A .

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)
oxazolidin-2-one (Reference Example 2) (1.0 g, 2.7 mmol) and 1-chloro-1-ethenesulfonyl
chloride (Intermediate 4) (1.1 g, 6.8 mmol) were heated to 90°C for one hour with stirring.
The reaction mixture was cooled to room temperature, diluted with dichloromethane (10 ml)
and applied onto a silica gel column. Elution with hexanes/ acetone (1.5:1) gave 0.745 g

(64%) of the title compound as a colourless sd]id.
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MS (ESP): 427 (MH") for Ci7H;¢CIENO4S

'H.NMR (DMSO-dg) (300 MHz) §:  2.96 (m, 2H); 3.29-3.43 (m, 2H); 3.90-3.95 (m, 3H);
4.25 (dd, 1H); 4.83 (d, 2H); 5.16 (m, 1H); 5.82 (m, 1H); 7.29 (dd, 1H); 7.40 (dd, 1H);
7.45 (dd, 1H); 8.45 (s, 1H). :

Intermediate 4: 1-Chloro-1-ethene sulfonyl chloride
Cl
o]
é/
/ —~cl
o)
A stirred solution of 1,2-dichloroethanesulfonyl chloride (14.54 g, 73.62 mmol) (Gladschtein
et al., Zh.Obshch.Khim.; 28; 1958; 2107,2110; Engl. Ed. p. 2145,2146,2148) in dry ether (140
ml) was treated at —60 °C to ~50 °C under an atmosphere of nitrogen with 2,6-lutidine (10.30
ml, 88.34 mmol). The stirred reaction mixture was allowed to warm to room temperature,
cooled to 0 °C and then treated slowly with dilute aqueous sulfuric acid (1%; 50 ml). The
ether phase was separated, washed with dilute aqueous sulfuric acid (1%; 2 x 60 ml) and brine
(3 x 60 ml), dried over magnesium sulfate, and concentrated under reduced pressure (60

mmHg) to give an oil that was purified by distillation to give 1-chloro-1-ethenesulfonyl
chloride (7.2 g, 61%), b.p. 26 °C/ 2mmHg.

'"H-NMR (CDCl3) 8 6.70 (d, J = 3.8 Hz, 1H) and 6.22 (d, J = 3.8 Hz, 1H).

fluoro-1,2,3-triazol-1-ylmethylloxazolidin-2-one

F O)\ _N
N~ F
S O~O-1 I

(5R)-3-[4-(1 ,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)-
oxazolidin-2-one (Reference Example 2) (0.7 g, 1.9 mmol) and (1-fluoroethenyl)-
phenylsulfane dioxide (0.7 g, 3.8 mmol) (D.P. Mathews and J. R. McCarthy, JOC 55 (9),
1990, p 2973) were suspended/ dissolved in toluene (5 ml) and heated to reflux under stirnng
for 2 days. The reaction mixture was cooled to room temperature, diluted with |

dichloromethane, washed with phosphate buffer (pH 7) and dried over sodium sulfate.
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Chromatography on silica gel with hexanes/ acetone (1:1) gave 28 mg (4%) of the title
compound as a colourless solid (Rf ~0.25, TLC: hexanes/acetone, 1:1). The major product’

was the corresponding 5-fluoro-1,2,3-triazoyl compound with an Rf of ~0.2.
MS (ESP): 409.19 M-H) for C;7H16F2N4O4S

NMR (DMSO- de) (500 MHz) 5 2.98 (m, 2H); 3.32-3.39 (m, 2H) 3.91-3.95 (m, 3H)
4.27 (dd, 1H); 4.81 (d, 2H); 5.17 (m, 1H); 5.84 (m, 1H); 7.32 (dd, 1H); 7.42 (dd, 1H);
7.48 (dd, 1H); 8.22 (d, 1H).

Example 39: (5R)-3-[4-(1,1-Dioxo-3,6-dihvdro-2H-thiopyran-4-yl)-3-fl.uorophenv|]-5-[4-
(3-hydroxy-1-propynyl)-1.2,3-triazol-1-vimethyljoxazolidin-2-one

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro- 2H-th10pyran 4-yl)-3-fluorophenyl]-5-[4-bromo-1,2,3-

triazol-1- ylmethy]]oxazolldm -2-one (Example 36) (235 mg, 0.5 mmol), propargyl alcohol (42
mg, 0.75 mmol), tetrakis (triphenylphosphine)palladium (0) (29 mg, 5 mol%) and copper
iodide (5 mg, 5 mol%) were mixed in N—mcthylpynolidone/triefhylamine (5ml, 5:1). The
reaction mixture was flushed with nitrogen and heated to 90°C for 48 hours. The reaction
mixture was filtered and extracted with ethyl acetate/water, the organic phase was

concentrated and purified by flash chromatography on silica gel with 5% of methanol in

- dichloromethane to give the title product (27 mg).

20

MS (ESP): 447.27 (MH") for CyH9FN4O5S
H-NMR(DMSO-dg) &: 2.96 (m, 2H); 3.34 (m, 2H); 3.93 (m, 2H); 3.93 (m, 1H); 4.22 (dd,
1H); 4.27 (d, 2H); 4.82 (d, 2H); 5.18 (m, 1H); 5.37 (t, 1H); 5.75 (s, 1H); 5.81 (m, 1H);
7.25 (m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.47 (s, 1H).




10

15

20

25

WO 03/072576 . ' ~ PCT/GB03/00791

-86 -
4-(1,1-Dioxo-3,6-dihydro-2H-thio

' F Q _
OO~

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H—thiopyran-4-yl)-3-ﬂixorophenyl]-5-[4-(3-
(trimethylsiIyl)-2-propynyl)-l,2,3-m'azol-l-ylmethyl]oxazolidin-Z-one (251 mg, 0.5 rﬁmol)
(Intermedi-ate 5) was dissolved in methanol (10 m_]). Potéssium hydroxide (1 M, 0.75 ml) was
added and the mixture was stirred at room témperature for 4 hours. Aqueous HCI (2M, 0.5
ml) was added, the excess of methanol was evaporéted and the residue was extracted with
dich_loromethane., dried over magnesiufn sulfate and concentrated to give the title product

(220mg).

- MS (ESP): 430.95 (MH") for CoH;9FN;O4S

'H.NMR(DMSO-dq) 8: 2.96 (m, 2H); 3.34 (m, 2H); 3.72 (s, 2H); 3.92 (m, 3H); 4.22 (dd,
1H); 4.38 (s, 1H); 4.82 (d, 2H); 5.18 (m, 1H); 5.81 (m, 1H); 7.22 (m, 1H); 7.38 (m, 1H);
7.42 (m, 1H); 8.01 (s, 1H). '

The intermediate for this compound was prepared as follows:

] 1.2.3- ;
N — S
Z//SC/>—©-N\/L/N‘/>\

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro—2H-thiopyran-4-y1)-3-ﬂ uorophenyl]-5-(azidomethyl)

oxazolidin-2-one (Reference Example 2) (620 mg, 1.69 mmol) was reacted with 1-
trimethylsilyl-l,4—pentadiyné (461mg, 3.38 mmol), 2,6-lutidine(199 mg, 3.38 mmol) and
copper iodide (10mmol%) as described for Example 35. Flash chromatography on silica gel
with 2.5% of methanol in dichloromethane gave the title product as a white solid (525 mg).
MS (ESP): 502.98 (MH") for C,3H»7FN4O4SSi
"H-NMR(DMSO-de) &: 0.00 (s, 9H); 2.96 (m, 2H); 3.34 (m, 2H); 3.68 (s, 2H); 3.91 (m,
3H); 4.28 (dd, 1H); 4.85 (m, 2H); 5.19 (m, 1H); 5.81 (m, 1H); 7.26 (m, 1H); 7.38 (m, 1H); -
7.43 (m, 1H); 8.01 (s, 1H). '
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Example 41: 5(R

(ﬂ-dimethylamino-Z-butvnvl)-1,2,3-triagol-1-vlmethyl]okazolidin-Z-ohe
F 0

Oy / . r\fN
. : N

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-ZH-thiopyran-4-yl)-3—fluoropheny]]-5-[4-(prop-2-ynyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 40) (150 mg, 0._35 mmol) was mixed '

with formaldehyde (57 mg, 0.7 mmol) in acetonitrile (10 ml), copper iodide (3.5 mg, 10
mmol%) was added, followed by the addition of dimethylamine (32 mg, 0.7 mmol) and the
resulting mixture was stirred at 80°C for 12 hours. The solvent was removed under vacuum
and the residue was purified by reverse phase chromatography with 15%-95% acetonitrile in
water (containing 0.1% TFA) to give the title product as a TFA salt (85 mg).

MS (ESP): 516.94 (MH") for C23H,6FNs0,S , ‘
'"H-NMR(DMSO-dg)(TFA salt) 8: 2.72 (s, 6H); 2.96 (m, 2H); 3.36 (m, 2H); 3.72 (s, 2H);
3.92 (m, 3H); 4.05 (s, 2H); 4.22(dd, 1H); 4.78 (d, 2H); 5.18 (m, 1H); 5.81 (m, 1H); 7.22
(m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.05 (s, 1H); 9.95 (brs, 1H).

Example 42: 5(R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

4-diethylamino-2-butynyl)-1.2.3-triazol-1-ylmethyl]oxazolidin-2-one

: ~N :
(0] )\ N~
N \ g
SO0~ N
AN

(5R)-3-[4—(1,1-Dioxo-3,6-dihydro-2H-thiopyran—4-yi)-3-ﬂuorophenyl]-5-[4-(2-propyny])-
1,2,3;triazol-1-ylmethyl]oxazolidin-2-one (Example 40) (150 mg, 0.35 mmol) was reacted
with diethylamine (51 mg, 0.7 mmol) as described for Example 41 to give 125 mg of the title
compound.

MS (ESP): 516.94 (MH") for C;5H30FNsO4S

'H-NMR(DMSO-d¢)(TFA salt) 8: 1.15 (t, 6H); 2.96 (m, 2H); 3.18 (m; 4H); 3.36 (m, 2H);
3.72 (s, 2H); 3.92 (m, 2H); 3.92 (m, 1H); 4.10 (s, 2H); 4.22 (dd, 1H); 4.78 (d, 2H); 5.18
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(m, 1H); 5.81 (m, 1H); 7.22 (m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.05 (s, 1H); 9.85 (brs,

1H).

(5R)-3-{4-( 1,1-Dioxo-3,6-dihydro-2H-thiopyran;4¥yl)-3-f1uorophenyl]-_S—[4-(2-propynyl)-
1,2,3-tn'azol-l-ylmethyl]oxazo]idin-Z—one (Example 40) (150 mg, 0.35 mmol) was reacted

with 3-pyrroline (48.4mg, 0.7mmol) as described for Example 41 to give 50 mg of the title
compound. |

MS (ESP): 511.93 (MH") for C2sH;6FNsO4S

lI.I-NM'R(DMSO-dQ) &: 2.96 (m, 2H); 3.31 (t, 2H); 3.36 (m, 2H); 3.92 (m, 3H); 4.22 (dd,
1H); 4.45 (d, 2H); 4.78 (d, 2H); 5.18 (m, 1H); 5.65 (m, 2H); 5.81 (m, 1H); 5.92 (d, 2H);
6.68 (d, 2H); 7.22 (m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.01 (s, 1H).

Example 44: 5(R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-

Dmethvlloxazolidin-2-one

0]
=N
o Y,
X \
SOOI\
NL/O

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-propynyl)-
1,2,3-triazdl-l-ylmethyl]oxazo]idin-Z-one (Example 40) (150 mg, 0.35 mmol) was reacted
with morpholine (61 mg, 0.7 mmol) as described for Example 41 to give 175 mg of the title
compound.

MS (ESP): 530.89 (MH") for C2sHsFNsOsS

"H-NMR (pyridine-ds)(TFA salt) &: 3.66 (t, 4H); 4.26 (m, 2H); 4.43 (d, 2H); 4.57 (m, 2H);
4.84 (t, 4H); 5.04 (s, 2H); 5.19 (m, 2H); 5.25 (m, 1H); 5.40 (dd, 1H); 6.15 (m, 2H); 6.46
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(m, 1H); 6.95 (m, 1H); 8.34 (m, 1H); 8.44 (m, 1H); 8.69 (s, 1H); 8.82 (m, 1H); 9.32 (s,
1H). | | -

Example 45: (SR)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
5 ethynyl)-1.2.3-triazol-1-y)methyl]oxazolidin-2-one

F o)
S N N
o7 Y '

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluoropheny!]-5-[4-((2-
trimethylsilyl)ethynyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Intermediate 6) (11.5 g,

23.5 mmol) was dissolved in methanol (100 ml), potasium hydroxide (1 M, 36 ml) was added

10 and the mixture was_stlrr_e'd at room temperature for 4 hours: Aqueous HCI (2M, 24 ml) was
added, the excess df methanol was evaporated and the residue was extracted with
dichloromethane. The organic phase was collected and concentrated, the residue was
dissolved in a mixture of 10% methanol in dichloromethane, followed by addition of hexane
and the resulting precipitate was collected by filtration to give the title product (8.8 g).

15 MS (ESP): 417.24 (MH) for C1oH;EN(O4S |
'H-NMR(DMSO-dg) &: 2.96 (m, 2H); 3.34 (m, 2H); 3.92 (m, 3H); 4.22 (dd, 1H); 4.38 (s,
1H); 4.82 (d, 2H); 5.18 (mm, 1H); 5.81 (m, 1H); 7.22 (m, 1H); 7.38 (m, 1H) 7.42 (m, 1H);

- 8.51 (s 1H).

The intermediate for this compound was prepared as follows:

20
Intermediate 6: (5R)-3-[4-(1,1-Di6x0-3,6;dihvdro-2H-thioeran-4-vl)-3-fluorophenvl]-5-
[4-((2-trimethylsilyDethynyl )-1,2,3-triazol-1-ylmethylloxazolidin-2-one
/

N |\
@—@ S

(5R)-3-[4-(1,1-Di oxo-3,6-dihydro-2H-thiopyran-4-yl)-3-ﬂuorophen yl]-5-(azidomethyl)-

25 oxazolidin-2-one (Reference Example 2) (11 g, 30 mmol) was dissolved in dry acetonitrile,
- buta-1,3-diynyl(trimethyl)silane (5.8 g, 47.5 mmol), 2,6-lutidine(3.53 g, 33 mmol) and copper
iodide (571 mg, 10mmol%) were added and the resulting mixture was stirred at room

temperature for 12 hours. The mixture was then poured into water (250 ml) and was stirred
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for 10 minutes. The formed precipitate was filtered, washed with water and diethyl ether(3 x
50 ml). The solid was collected and dried under high vaccum to give the title product (11.8 g).
MS (ESP): 489.24 (MH") for Co;HasFN4O4SSi ' |
'"H-NMR(DMSO-dg) &: 0.01 (s, 9H); 2.96 (m, 2H); 3.34 (m, 2H); 3.91 (m, 3H); 4.28 (dd,
1H); 4.85 (m, 2H); 5.20 (m, 1H); 5.81 (m, 1H); 7.26 (m, 1H); 7.38 (m, 1H); 7.43 (m, 1H);
8.51 (s, 1H).

| Example 46: (5R)-3-[4-(1.1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluerophenyl}-5-[4-

10

15

20

hydroxy-1,2.3-triazol-1-ylmethylloxazolidin-2-one

' F 0
ZN
o\\ )\\ f‘{ ) OH
/S / N N
o/ '

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-ethox y-1,2,3-
triazol-l-ylmethyl]oxazolidin-2-ohe (E*ample 35) (390 mg, 0.89 mmol) was dissolved in dry
dichloromethane (5 ml), cooled doWn to 0°C, boron tribromide was added via syringe, then
the mixture was warmed up to 45°C and stirred for 48 hours. It was quenched dropwise with
water (10 ml) and was extracted with dichloromethane. The combined organic layer was
concentrated under vacuum and the residue was purified by reverse phase chromatography
with 5%-95% acetonitrile in.water (containing 0.1% TFA) to give the title product (221 mg).
MS (ESP): 408.92 (MH") for Cj7H;;FN4OsS

'H.NMR(DMSO-dg) &: 2.92 (m, 2H); 3.34 (m, 2H); 3.91 (m, 1H); 3.92 (m, 2H); 4.22 (dd,
1H); 4.70 (d, 2H); 5.14 (m, 1H); 5.81 (m, 1H); 7.28 (m, 1H); 7.36 (m, 1H); 7.37 (s, 1H);
7.44 (m, 1H); 10.01 (brs, 1H). ‘
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4-methyl-1H-imidazol-1-

Bis{(2-methox yethyl)amino]sulfur trifluoride (150 pl, 0.81 mmol) was added to a solution of
(5R)-3-[3-ﬂuoro-4-(4-methy1-lH-irnidazol—l-y])phenyl]-S-[4-(hydfoxymethyl)—1H—1,2,3— |
triazol-1-ylmethyl]-1,3-oxazolidin-2-one (Example 48) (222‘mg, 0.60 mmol) in
dichloromethane (2 ml) at -78 °C. The reaction mixture was allowed to gradually warm to
room temperature. After 20 hours, the reaction mixture was heated to 40 °C for 3 hours
before cooling to room temperature and quenching with methanol. .Chromatography on silica
gel with 7.5 % methanol in dichloromethane gave 36 mg of product.

MS (APCI): 375.0 (MH") for C7H6F>N¢O; |

'H-NMR (DMSO-da) 8: 2.15 (s, 3H); 3.94 (dd, 1H); 4.29 (¢, 1H); 4.86 (d, 2H); 5.17 (m, 1H);

5.38 (s, 1H); 5.54 (s, 1H); 7.72 (s, 1H); 7.39 (dd, 1H); 7.61 (t, 1H); 7.66 (dd, IH); 7.86 (s,
1H); 8.37 (d, 1H).

20

25

Propargyl alcohol (79 pl, 1.3 mmol), copper sulfate (37 pl of 0.30 M aqueous solution, 11
umol), and sodium ascorbate (112 pl of 1.0 M aqueous solution, 0.11 mmol) were added to a
solution of (5R)-5-(azidomethyl)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl}-1,3-
oxazolidin-2-one (Intermediate 7) (0.355 g, 1.12 mmol) in ethanol (2 ml) and water (2 ml).
The reaction mixture was allowed to stir at room temperature for 24 h. The aquebus phase
was extracted three times with dichloromethane, the organic layers were combined and
washed once with brine and dried over magnesium sulfate. Chromatography on silica gel with
10% to 14% methanol in d}chloromcth'ane gave 0.197 g of the title compound.

MS (APCD: 373;0 (MH") for C7H;7FNO;
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H-NMR (DMSO-dg) &: 2.15 (s, 3H); 3.92 (dd, 1H); 4.27 (t, 1H); 4.50 (d, 2H); 4.80 (d, 2H);
5.15 (m, 1H); 5.20 (t, 1H); 7.22 (s, 1H); 7.39 (dd, 1H); 7.61 (t, 1H); 7.67 (dd, 1H); 7.86 (s,
1H); 8.01 (s, 1H). |

The intermediate for this example was prepared as follows:

Intermediate 7: (SR)-S-(Agidomethvl)-3?[3-ﬂuoro-—4-(4-methvl-1H-imid:ilol-l-
yDphenylloxazolidin-2-one

. °
= >\O R N
N/\N_Q_N\)\/ //N 4
)%/ N
F

10 Sodium azide (0.596 g, 9.08 mmol) and 18-crown-6 (0.025 g, 0.095 mmol) were added to a
solution of (5R)-3-[3-ﬂuorb-4—(4-methyl-lH-imidazo]-1-y])phenyl_]-2-oxo-l,3-oxazolidin-5-
ylmethyl methanesulfonate (WO 01/81350) (3.161 g, 8.56 mmol) in DMF (8.5 ml). The

reaction mixture was heated to 90 °C under an atmosphere of nitrogen for 19 h. It was poured

into a mixture of ethyl acetate and water and was extracted three times with ethyl acetate.

15 The combined organic layers were washed once with brine, dried over sodium sulfate, filtered
and the solvent was removed under vacuum to give 1.94 g of product as a white solid.
MS (ESP): 317.13 (MH") for Ci4H13FNO; | .
'H.NMR (DMSO-dg) 8: 2.16 (s, 3H); 3.70 (dd, 1H); 3.78 (dd, 1H); 3.82 (dd, 1H); 4.18 (t,
1H); 4.92 (m, 1H); 7.21 (s, 1H); 4.75 (dd, 1H); 7.62 (t, 1H); 7.73 (dd, 1H); 7.85 (s, 1H).

20

Example 49: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-S-

Imethyl oxazolidin-2-one

- F 0
s N»\\/L/I\fN/ N
a
£
(5R)-3-[4-(3,6-Dihydro-1,1-dioxo-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
25 [methylsulfonyloxymethyl]-2-oxazolidinone (WO 01/81350 A1) (2.0g, 4.59 mmol) and 4-
methylthio-1,2,3-triazole (458 mg, 5.51 mmol) were dissolved in DMF (5 ml). Caesium

carbonate (2.24 g, 6.89 mmol) was added and the reaction mixture was stirred at room

temperature for 12 hours. It was diluted with ethyl acetate (20 ml), washed with saturated
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aqueous ammonium chloride solution (10 ml), water (10 ml) and brine (10 ml) and dried over

magnesium sulfate. The solvent was removed under vacuum and the crude product was

_ purificd'by flash chrorhatograph on silica gel with 10% ethyl acetate in toluene to give 66 mg

of the title compound.

MS (ESP): 457.12 (MH") for C1HigF2N4O4S; |

'H-NMR(DMSO-dg) &: 2.52 (s, 3H); 2.86 (m, 2H); 3.36 (m, 2H); 3.90 (m, 1H); 3.95 (m,
2H); 4.25 (dd, 1H); 4.80 (d, 2H); 5.18 (m,1H); 5.78 (s, 1H); 7.32(d, 2H); 8.22 (s, 1H).

The intermediate for this example :

20

25

. F o} N
peseteBee
o . .

F

(5R)-3-[4—(1,l—Dioxo—3,6-dihydro-2H-thiopyran#4-yl)-3,S-diﬂuoropheny]]-S-.
azidomethyloxazolidin-2-one (WO 01/81350 A1) (450 mg, 1.17 mmol) and 1-
ethynylcyclopropane (232 mg, 3.51 mmol) were mixed in dry 1,4-dioxane (1.0 nﬂ) ina
microwave reaction tube. The resulting mixture was microwaved for 30 minutes at 180°C.

The solvent was removed under vacuum and the residue was purified by flash

~ chromatography on silica gel with 5% methanol in dichloromethane to give the title product

(552 mg).as a mixture of two regio isomers (4-, 5-substituted triazole, ratio 1:1).

MS (ESP): 450.97 (MH") for CaoH20F,N4O4S
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'H-NMR(DMSO-d) (for the 4-substituted isomer) 8: 0.66 (m, 2H ); 0.89 (m, 2H); 1.95 (m,

1H); 2.86 (m, 2H); 3.37 (m, 2H); 3.89 (m, 1H); 3.95 (m, 2H); 4.24 (dd, 1H); 4.73 (d, 2H);
5.14 (m,1H); 5.78 (m, 1H); 7.31(d, 2H); 7.88 (s,1H). '

Example 51: (5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5- -
[4-(2-hydroxyethyl)-1,2,3-triazol-1-ylmethyljoxazolidin-2-one

(5R)-3-[4-(1,1-Dioxido-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl}-5-
azidomethyloxazolidin-2-one (WO 01/81350 A1) (2.31 g, 6.0 mmol) and 3-butyn-1-ol (1.26g,
18 mmol) were reacted as described for Example 50. Flash chromatography on silica gel with
50% hexanes in acetone gave the title compound (800 mg) and the corresponding 5-
substituted regioisomer (700mg). .

MS (ESP): 455.11 (MH") for C1oH20F,N4OsS

'H-NMR(DMSO-dg) 8: 2.77 (t, 2H); 2.86 (m, 2H); 3.37 (m, 2H); 3.59 (q, 2H); 3.88 (m,
1H); 3.95 (m, 2H); 4.25 (dd, 1H); 4.70 (t, 1H); 4.76 (d,2H); 5.16 (m, 1H); 5.78 (s, 1H);
7.32 (d, 2H); 7.93 (s, 1H).

(azidomethyloxazolidin-2-one

F 0 1
v ) O\\ )\O ,/N‘
) O//S / N\/I\/N )
. F )

was prepared as described in WO 01/81350 Al (intermediéte for example 86)
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Example 52: (SR);3-[4-(1,1-Di0x0-3,6-dihvdro-2 -thiopyran-4.y!)-3.5-difluorophenyl}-5-

4-ethenyl-1.2.3-triazol-1-ylmethyljoxazolidin-2-one

F 0] _N
N/
z>>s Vs N)\l/"“m
F

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(2-
hydroxyethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Example 51) (142 mg, 0.31 mfnol)
was suspended in dry chloroform (15 ml), thionylchloride (37 mg, 0.93 mmol) was added and

the resulting mixture was refluxed for 12 hours. The solvent and eccess of thionylchloride was

" removed under vacuum and the residue was dissolved in acetonitrile (15 ml), 1,8-

. diazabicyclo[S.4.0]undec-7-éne (71 mg, 0.47 mmol) was a_d_ded and the resulting mixture was

10

15

refluxed for 12 hours. The solvent was removed under vacuum and the residure was purified
by flash chromatography on silica gel with 1.5% methanol in dichloromethane to give the title
product (100 mg). | |

MS (ESP): 437.26 (MH") for CoH;sF2N404S ‘
'H-NMR (DMSO-ds) 8 2.86 (m, 2H); 3.37 (m, 2H); 3.92 (m, 1H); 3.93 (m, 2H); 4.25 (dd,
1H); 4.81(d, 2H); 5.18 (m, 1H); 5.31 (d, 1H); 5.78 (m, 1H); .86 (d, 1H); 6.72 (m, 1H),
7.32 (d, 2H); 8.28 (s, LH). |

25

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-(azidomethyl)-
1,3-oxazolidin-2-one (WO 01/81350 A1) (0.50 g, 1.3 mmol), and propargyl methyl ether (1

ml, 11.9 mmol) were combined in toluene (4 ml). The mixture was stirred at 100 °C for 16

hours to give a mixture of two regioisomeric products: tlc Rf’s = 0.45 and 0.25 respectively

(silica gel, 40% acetonitrile in dichloromethane). The mixture was resolved by flash column

' chrbmatography on silica gel with gradient 10% to 50% acetonitrile in dichloromethane. The

Jower migrating material (Rf=0.25) obtained after chromatography was precibitated from
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dichloromethane solution w1th ether to give 0.26 g (44%) of the title compound as a white

powder. The structure was confirmed by NOE experiments.
MS (ESP): 455.0 (MH") for C19H2¢F2N4058

lH—NMR!QMSO-dg) &: 2.86 (m, 2H); 3.25 (s, 3H); 3.37 (t, 2H); 3.92 (m, 3H); 4.26 (dd, 1H);
4.46 (s, 2H); 4.83 (d, 2H); 5.19 (m, 1H); 5.77 (m, 1H); 7.32 (d, 2H); 8.16 (s, 1H).

-3.5-difluorophenyl

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl}-5-

- azidomethyloxazolidin-2-one (WO 01/81350 A1) (500 mg, 1.3 mmol) and propargy! chloride

(1.5 g, 20 mmol) were added to toluene (1 ml) and heated in a Personal Chemistry Microwave
Reactor at 125 °C for 25 minuteé; EtOAc (20 ml) was then added and the organic layer was
washed with water (2 x 10 ml) and brine (2 x 10 ml), dried over sodiurh sulfate and then
concentrated in vacuo. Chromatography on silica gel with 0-5 % methanol in
dichloromethane gave the title compound (72 mg).

MS (ESP): 459.16 (MH") for C13H17C1F2N404S‘

'H-NMR(DMSO-ds) §: 2.85 (m, 2H); 3.6 (m, 2H); 3.91 (m, 3H); 4.26 (t, 1H); 4.84 (m, 4H);
5.18 (m, 1H); 5.77 (s, lH); 7.32 (d, 2H); 8.27 (s, 1H).

(5R)-3-[4-( l,l-Didxo-3 ,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
azidomethyloxazolidin-2-one (WO 01/81350 A1) (500mg, 1.29 mmol) was added to 1,4-

dichloro-2-butyne (2 ml) followed by addition of sodium hydroxide (310 mg, 7.74 mmol).

The reaction was heated in a Personal Chemistry Microwave Reactor at 125 °C for 25 minutes
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and then concentrated in vacuo. The residue was purfiriéd by reverse phase HPLC eluting
with 20-95% acetonitrile/water in 30 mintues to give the title compound (10.5 mg).
MS (ESP): 435.20 (MH") for CoH;6F,N404S .
'H-NMR(DMSO-dg) 8: 2.86 (s, 2H); 3.36 (m, 2H); 3.69 (m, 3H); 4.26 (s, 1H); 4.46 (s, 1H); |
5 4.85 (m, 2H); 5.2 (m, 1H); 5.78 (s, 1H); 7.32 (d, 2H); 8.54 (s, 1H).

10 (5R)-3-[4-(1,1-Di'6x0-3,6-dihydro-ZH-thiOpyran-4-y])-3,5-diﬂuorophenyl]-S—-
azidomethyloxazolidin-2-one (WO 01/81350 A1) (SOO-mg, 1.3 mmol) and prop-2-ynyl-
carbamic acid rert-butyl ester (1.5 g, 9.7 mmol) were reacted as described for Example 54.
Chromatography on silica gel with 0-5 % methanol in dicﬁloromethane gavé the title product

© (67.5 mg). |

15 MS (APCI): 539.0 (MH) for Cy3H»FaNsOgS
]H-NMR(DMSO‘dﬁ) 8: 1.4 (m, 9H); 2.86 (s, 2H); 3.34 (m, 3H); 3.89 (m, 1H); 3.89 (m, 1H);

3.95 (s, 2H); 4.17 (s, 2H); 4.24 (t, 1H); 4.81 (m, 2H); 5.16 (m, 1H); 5.77 (s, 1H); 7.34 (d, 3H);
7.94 (s, 1H).

' ‘ =N (o]
/S N N
7

Y
0

F
(5R)-3-[4-( 1,1-Dioxo-3,6-dihydro-2H—thiopyran-4-yl)-3,S-diﬂuorophenyl‘]-S-[4-(2;
hydroxyethyl)-1,2,3-triazol-1-ylmethyljoxazolidin-2-one (Example 51) (300 mg, 0.66 mmol)

25 was reacted with thionylchloride (78.5 mg, 1.98 rhmol) as described for Example 52.
Chromatography on silica gel with 2.5% methanol in dichloromethane gave the title
compound (285 mg). |
MS (ESP): 473.07 (MH") for C9H,9CIF;N404S
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'H-NMR(CDCl;) &: 3.04 (m, 2H); 3.21 (t, 2H); 3.25 (m, 2H); 3.79 (m, 2H); 3.85 (m, 2H);

3.96 (m, 1H); 4.16 (dd, 1H); 4.77(d, 2H ); 5.33 (m, 1H); 5.77 (m, 1H); 7.09 (d, 2H); 7.67

(s, 1H). ;

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-diflucrophenyl]-5-
azidomethyloxazolidin-2-one (WO 01/81350 A1) (200 mg, 0.44 mmol) and 1-dimethylamino-

2-nitroethene (153 rhg, 1.32.mmol) were mixed in dry 1,4-dioxane (0.5 ml) in a microwave -
reaction tube. The resulting mixture was microwaved for 30 minutes at 150°C. The solvent
was removed under vacuum and the residue was purified by ﬂash chromatograph.y on silica
gel with with 1.25% of methanol in dichloromethane to give the title product (50 mg).

MS (ESP): 911.15 2MH") for C,7H)5sF2N5s06S

'H-NMR(DMSO-dg) &: 2.86 (m, 2H); 3.37 (m, 2H); 3.96 (m, 2H); 3.97 (m, 1H); 4.25(dd, -
1H); 4.96 (d, 2H); 5.26 (m, 1H); 5.78 (m, 1H); 7.37 (d, 2H); 9.40 (s, 1H). |

Example 59: (5R) -3-[4-(1.1-Dioxo-3,6-dihvdro-2H-thiopvran-4-vl)-3.5-difluorophenvl]-

" 5.[5-thiomethyl-2H-tetrazol-2-ylmethvl]oxazolidin-2-one

F 10}

. | ~N
YO\\S N»\\/?\/\ >"'—S\
Y y/ N—N

o7

F
(5R)-3-[4-(3,6-Dihydro-1,1-dioxo-2H-thiopyran-4-y1)-3,5-difluorophenyl]-S5-
(Hydroxymethyl)-Z-oxazolidinone (WO 01/81350 A1) (500 mg, 1.39 mmol), 5-(thiomethyl)-
1H-tetrazole (178 mg, 1.53 mmol), diisopropylazodicarboxylate (309 mg, 1.53 mmol) and
polystyrene-triphenylphosphine (1.73 Ammol/g loading: Argonaut Technologies, Inc. Foster
City, CA USA? 1.02g, 1.73mmol) were mixed in dichloromethane (10 ml). It was stirred at
room temperature for 12 hours, filtered and washed with aqueous NH4Cl solution and brine.

The so.lvent was removed under vacuum and the crude product was purified by flash
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chromatography on silica gel with 2% methanol in dichloromethane to give 232 mg of the
title compound. :
MS (ESP): 458.14(MIT ) for C;7H17F,N5O4S, , _
"H-NMR(DMSO-de) &: 2.62(s, 3H); 2.86 (m, 2H); 3.37 (m, 2H); 3.91 (m, 1H); 3.95 (m,
2H); 4.29 (dd, 1H); 5.18 (m, 2H); 5.31 (m,1H); 5.78 (s, 1H); 7.31 (d, 2H).

The intermediate for this compound was prepared as follows:

(5R)-3-[4-(3.6-Dihydro-1.1-dioxido-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-

(hydroxymethyl)-2-oxazolidinone

This compound was prépared according toWO 01/81350 A1, page 96

Example 60: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yD-3.5-difluorophenyl] -

5-[5-(methylcyvano)tetrazol-2-yimethylloxazolidin-2-one

Malonitrile (11g, 0.167 mol), sodium azide (10.8 g, 0.166 mol), and ammohium chloride
(8.92 g, 0.167 mol) were suspended in DMF (50 ml) and heated at 80 °C for 16 hours. The
mixture was poured into water, acidified with concentrated HC1, and extracted twice with
dichloromethane. The combined organic phases were dried over sodium sulfate and
evaporated to give an oily brown residue, which yielded crystals upon 'dryirig in vacuo. The
crystals were collected and rinsed with dichloromethane to afford 1H-tetrazol-5-ylacetonitrile
(CAS# 13616-36-9) as a light brown crystaHine solid (2.92 g, 16%).
1H-tetrazol-5-ylacetonitrile (0.27 g, 2.48 mmol)', (5R)-3-[4-(1,1-dioxido-3,6-dihydro-2H—
thiopyran-4-yl)-3,5-diﬂuorophenyl]-5-(hydroxymcthyl)-l,3-oxazolidin-2-one (WO 01/81350
A1) (0.50 g, 1.39 mmol), and triphenylphosphirie (0.55 g, 2.1 mmol) were combined in dry

tetrahydrofuran (5 ml), and cooled on an ice-water bath. Diisopropylazodicarboxylate (0.41



10

15

20

25

WO 03/072576 _ PCT/GB03/00791

v _ - 100 - _

ml, 2.58 mmol) was added dropwise over several minutes and the mixture was allowed to
warm slowly to room temperature with stirring over 16 hours. Methanol (3 ml) was added,
followed by evaporation and purification by chromatogfaphy on silica gel with 10% to 15%
acetonitrile in dichloromethane. The material obtained after chromatography was precipitated
from dichloromethane solutibn with ether to remove residual triphenylphosphine oxide. This

gave the title compound as a white powder (0.495 g, 79%).
MS (ESP): 451.0 (MH") for C;5H;6F2N6O4S

'H-NMR(DMSO-dg) &: 2.86 (m, 2H); 3.36 (m, 2H); 3.93 (m, 3H); 4.31 (t, 1H); 4.55 (s, 2H);
5.17 (dd, 1H); 5.26 (m, 1H); 5.32 (m, 1H); 5.77 (m, 1H); 7.33 (dm, 2H).

-3.5-difluorophenyl}-5-

5-cyclopropyvl-2H-tetrazol-2-ylmethyloxazolidin-2-one

Cyclopropylcarbonitrile (2 ml, 27 mmol) was added to a solution of trimethylsilylazide (4.3
ml, 32.5 mmol) and trimethylaluminum (16 ml of a 2M toluene solution, 32 mmol) at 0 °C.
The cold bath was removed, the mixture was stirred at room temperature for 15 minutes, then
warmed to 80 °C for 16 hours. The solution was carefully added to a slurry of ice and 1IN
HC], followed by acidification with concentrated HCI and extraction twice with ethyl acetate.
The combined organic phases were washed with saturated NaCl, dried over sodium sulfate,
and evaporated to yield a solid residue. Trituration with 1:1 hexane: ethyl acetate gave 5-

cyclopropyl-1H-tetrazole (CAS# 27943-07-3) as a white crystalline solid (1.5 g, 51%).

5-cyclopropyl-1H-tetrazole (0.183 g, 1.66 mmol), (SR)-3-[4-(1,1-dioxo-3,6-dihydro-2H-
thiopyran-4-yl)-3,5-difluorophenyl]-5-(hydrox ymethyl)-1 ,3-oxazolidin-2-oﬁe F(W 0 01/81350
Al) (0.30 g, 0.84 mmol), polystyrene-triphenylphosphine (1.73 mmol/g loading: Argonaut
Technologies, Inc. Foster City, CA USA, 1.46 g, 2.53 mmol) and diisopropylazodicarboxylate
(0.33 ml, 1.68 mmol) were reacted as described for Example 58. Purification was carried out
by chromatography on silica gel with 10% acetonitrile in dichloromethane. The material |
obtained after chromatography was precipitated from dichloromethane solution with ether to

yield the title compound as a white powder (0.28 g, 74%).
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MS (ESP): 452.0 (MH") for C19H;oF:N504S
'"H-NMR(DMSO-dg) : 0.83 (m, 2H); 1.05 (m, 2H); 2.18 (m, 1H); 2.87 (bm, 2H); 3.37 (m,
2H); 3.90 (dd, 1H); 3.95 (bs, 2H); 4.28 (t, 1H); 5.04 (dd, 1H); 5.10 (dd, 1H); 5.28 (m, 1H):;
5.77 (t, 1H); 7.29 (d, 2H).
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Claims
1. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-
5 hydrolysable ester thereof,
‘ X
Q—N O -
\_‘Q/ HET
_ , -N
10
0y
wherein -N-HET is selected from the structures (Ia) to (If) below :-
N | A N
(R1)v R1
(la) (Ib) (Ic)
~N SN \N’i\y/m T~y
: \ ' A
- - i~
R1 | - R1
(Id) (le) : (1f)
15

wherein u and v are independently O or 1;
R1 is selected from a substituent from the group _
(R1a) wherein R1 is halogen, hydroxy, (1-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl,
(2-4C)alkynyl (optionally substituted on the terminal carbon by CH,=CH-, di(1-

20 4C)alkylamino, AR2, AR2a or AR2b, wherein AR2, AR2a aﬁd AR2b are defined
| hereinbelow), (3-6C)cycloalkyl, (3-6C)cycloalkenyl, amino, (1-4C)alkylamino, di-(1-
4C)alkylamino, (2-4C)alkenylamino, (1-4C)alkyl-S(O)q- (wherein qis 0, 1 or 2), (1-
4C)alkylcarbonylamino, ;
or R1 is selected from the group

25 (R1b) wherein R1 is a (1-4C)alkyl group which is substituted by one substituent selected
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from hydroxy, halo, (1-4C)alkoxy, amino, (1-4C)alkylamino, di(1-4C)alkylamino, cyano,

azido, (2-4C)alkenyloxy, (1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2), AR1-S(O)g- (wherein q

is 0, 1 or 2 and AR is defined hereinbelow), AR2-S(O)g- (whercm qis 0, 1 or2), AR2a-

' S(0)g- (wherein qiis 0, 1 or 2), benzyl-S(O)g- (wherein q is 0, 1 or 2), (3-6C)cycloalkyl, (3-

6C)cycloalkenyl, ( 1-4C)a1kyl-OCO-NH—, (1-4C)alkyl-NHCO-O-, (1-4C)alkylaminocarbonyl,
di(1-4C)alky1aminocarbonyl, H,NC(=NH)S-;

or R1 is selected from a group of formula (R1cl):-

Rlcl) | a fully saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms
independently selected from O, N and S (dptibnally oxidiséd), and linked via a ring nitrogen
or carbon atom'; or | '
or R1 is selected from the group

(R1d) cyano, nitro, azido, formyl, (1-4C)alky1carbonyl (1-4C)a1koxycarbonyl HzNC(O)
((1- 4C)a1kyl)NHC(O)

and wherein at each occurrence of an R1 substituent containing an alkyl, alkenyl, alkynyl,
cycloalkyl or cycloalkenyl moiety in (R1a), (R1b) or (R1cl) each such moiety is optionally
further substituted on an available carbon atom with one, two, three or more substituents

independently selected from F, Cl Br, OH and 'CN;

Q is selected from Q1 to Q6 :- . '
RZ ' |
T ' N
R3 g =

Q1 » Q2
T
T N
%;1»\ T/Q\ T/@ Q\
Q3 Q4 Q5 Q6

wherein R? and R® independently selected from H, F, Cl, CF;, OMe, SMe, Me and Et;
wherein B1isO or S;

wherein T is selected from the groups in (TA) to (TE) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow);
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(TA) T is selected from the following groups :-
(TAa) AR1 or AR3; or , '
(TAb) a group of formula (TAb1) to (TAbG) :-
Ré : Ré

- .
__N— - )7 , _ 7 N—
RS R4 : :

Re RS R5 Ré
5 (TAbL) (TAb2) (TAb3)

. R4
: =N, o N

N’ \ N . - \
/N\ ' \N/\

N— ' ¢
\N/ ! R4 - 7/

2 2 _ - RS R6

(TAb4) (TAbS) (TAb6)
wherein : | ' o

10 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, triflucromethy]l, cyano, azido,
nitro, (1-4C)alkoxy, (1-4C)alkyIS(O)q- (qis 0, 1 or 2), (1-4C)alkanoyl, (1-
4C)alkoxycarbonyl, benzyloxy-(1-4C)alkyl, (2-4C)alkanoylamino, hydroxyimino, (1-

15 4C)alkoxyimino, -CONRcRv and -NRcRv wherein any (1-4C)alkyl group contained in the
preceding values for R* and R’ is optionally substituted by up to three substituents
independently selected from hydroxy or azido (neither of such substituents on C1 of an
alkoxy group, and excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (q is 0,

20 1or2), (1-4C)alkylSOz-NRv-,‘ (1-4C)alkoxycarbonyl, -CONRcRv, and -NRcRv (not on C1
of an alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (1-
4C)alkyl and Rc is as hereinafter defined,;

R* and R® may further be independently selected from (1-4C)alkyl {optionally substituted vby
up to three substituents independently selected from hydroxy or azido (both of such

25 substituents excluded from geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-
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4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)a1kylS(0)q- (qis O,
1 or 2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRv, and -NRcRv (excluding

geminal disubstitution); wherein Rvis hydrogen or (1-4C)alkyl}; Rc is as hereinafter defined,;
and wherein .
any (1-4C)alkyl group contained in the immediately preceding optional substituents (when R
and R’ are independently (1-4C)alkyl) is itself optionally substituted by up to three
substituents independently seleéted from hydroxy' (not on C1 of an alkoxy group, and
excluding geminal disubstitution), oxo, trifluoromethyl, cyand, nitro, (1-4C)alkoxy, (2-
4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (g is O, 1 or 2), (1-
4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRyv, and -NRcRv (not on C1 of an
alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (1-4C)alkyl
and Rec is as hereinafter defined; .

or R* is selected from one of the groups in (TAba) to (TAbc) 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 (TAba) to (TAbc) below :-

(TAba) a group of the formula (TAbal)

0
Y F
o Z0
X 0
(TAbal)

wherein Z°is hydrogen or (1-4C)alkyl,

X% and Y? are independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxy¢arbony1,
halo, cyano, nitro, (1-4C)alky]S(O)q- (qis 0, 1 or 2), RVRWNSOs-, triflucromethyl,
pentafluoroethyl, (1-4C)alkanoyl and -CONRVRwW [wherein Ryv 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)q-phenyl (qis 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 (TAba) may be
optionally substituted by up to three substituents independently selected from (1-4C)alkyl,
cyano, trifluoromethyl, nitro, halo and (1-4C)alkylsulfonyl;

(TAbb) an acetylene of the formula -=-H or -=-(1-4C)alkyl;
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(TAbc) -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 -(CHy)me -(CHz)n-NH-(CHz)m-, -CO-(CHy)m-, -CONH-(CHp)m-, -C(=S)NH-(CHy)y,- or -
C(=0)0-(CHp)m- 5 ,
or wherein X' is -(CHp),- or -CH(Me)-(CHy)- and
Y'is ~(CHy)m-NH-(CHa)-, -CO-(CHz)m-, -CONH-(CHz)m-, -C(=S)NH-(CH2)m-,
-C(=0)O-(CHz)m- or -S(O)g-(CHa)m- ; |
or wherein X' is -CH,0-, -CH,NH- or -CHzN((1-4C)alkyl)- and
Y'is -CO-(CHj)pn-, -CONH-(CHa)m- or -C(=S)NH-(CHy),- ; and additionally Y'is.

- -SO,- when X' is -CH;NH- or -CH,N((1-4C)alkyl)-, and Y' is (CHy)m- when X' is -CH;O-

15

20

25

30

or -CH,N((1-4C)alkyl)- ; whereinnis 1,2 0r3; mis0,1,2or3 and qis O, 1 or 2; and when
Y!is -(CH3)n-NH-(CHa),- each m is independently selected from O 1,2 or3;0r

(TB) T is selected from halo, formyl or -NRv'Rw!; or is selected from the following groups:

(TBa) R'°CO- , R'%S(0)4- (q is 0, 1 or 2) or R'°CS-

wherein R'? is selected from the following groups :-

(TBaa) CYlorCY2,

(TBab) (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

(TBac) (1-4C)alkyl {optionally substituted by one or more groups each independently
selected from‘ hydroxy, (1-4C)alk0xy, (1-4C)alkan'oyl, cyano, halo, trifluoromethyl, (1- -
4C)alkoxycarbonyl, -NRvRw, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-

: 4C)alkyl-ﬂ-(1—6C)alkan0yiamino, (1-4C)alkylS(O)q- (qis 0, 1 or 2), CY1, CY2, AR1, (1-

4C)a1kylS(O)pNH- or (1-4C)alkyIS(O)p;((1-4C)alky1)N- (pislor 2)};‘

wherein Rv 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 hydrogen, (1-4C)alkyl, (3-8C)cycloalkyl, formyl, (1-
4C)alkyl-CO- or (1-4C)alkylS(O)q- (g is 1 or 2); or

(TC) T is selected from a group of formula (TC1) to (TC4) :-
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_ Rp

GL: i (B G—B B )__(A

A3 k A= _/Ar G\ _ s
\ a/ O Oar B4
(TC1) | (TC2) 7 (TC3) (TC4)
wherein in (TCI) : >A3-Bs- is >C(Rq)-CH(Rr)- or >N-CH;- and G is -O-, -S-, -SO-, -SO,- or
>N(Rc); '

wherein in (TC2) : mlis 0, 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq)-CH(Rr)- or >N-CH,-
and Gis -O-, -S-, -SO-, -SO;- or >N(Rc);

wherein in (TC3) : ml is O, 1 or 2; >A;-Bs- is >C(Rq)-CH(Rr)- (other than when Rq and Rr
are both together hydrogen) or >N-CH;- and G is -O-, -S-, ;SO-, -SO;- or >N(Rc);
wherein in (TC4):nlislor2;0lisl1or2and nl.+0l1=2 or 3; >A3-Bs- 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 >A3-B3-), hydroxy, (1-4C)alkoxy or
(1-4C)alkanoyloxy; . ' |

wherein in (TC1), (TC2) and (TC4); m1, nl and ol are as defined hereinbefore in (TC) :
>A3-B3- is >N-CH;- and G is >CR'")(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-
4C)alkyl groups above in G being opﬁonally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;

Rq is 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)alkyl or hydroxy-(1-
4C)alkyl and R'? is -[C(Rr)(R)]mz-N(Rr)(Rc) wherein m2 is 0, 1 or 2;

and, other than the ring substitution defined by G, >A3-Bs- 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 (1-4Cjalkyl, fluoro(1-4C)alkyl (including
triﬂ»uoromethyl), (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, ARc-oxymethyl, ARc-thiomethyl, oxo (=O) (other than when G is >N-Rc

aﬁd Rc is group (Rc2) defined hereinbefore) or independently selected from Rcl(if such
substituents are not already defined herein in (T'C)); and also hydroxy or halo (the last two

optional substituents only when G is -O- or -S-);
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wherein ARc is selected from AR1, AR2, AR2a, AR2b, CY1 and CY2 defined hereinafter

and Rc is selected from groups (Rcl) to (Rc5) defined hereinafter; or

(TD) T is selected from the following groups :-
5 (TDa) a bicyclic spiro-ring system of formula (TDal) to (TDa9) :-

* %
- P
’ — **
—
*DC/A‘ | pa - AT
: % ’ )
ww

* Cow

(TDa1) (TDa2) (TDa3)
O Bo- O 00
(TDa4) (TDa5) (TDasb) (TDa?)

* *

(TDa8) (TDag)
wherein;
@ the A4 linking group is a nitrogen atom or an sp3 or sp2 carbon atom (with the double

bond, where appropriate, orientated in either direction); and .

10 (ii)  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,-NHR¢, >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 n'hg
containing the A4link when A4 is a nitrogen atom or an sp2 carbon atom, and that positions

15 ‘marked * are not replaced by -NH- in the three membered ring in (TDal), (TDa4) and
(TDaS);‘and -

(iii)  the ring system is optionally (further) substituted on an available ring carbon alom 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-
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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-a_lso hydroxy or halo; and Rc is selected from

- groups (Rcl) to (Re5) defined hereinafter; or

- (TDb) a7-, 8-or 9-membered bicyclic ring system containing a bridge of 0, 1 or 2 carbon

atoms of formula (TDb1) to (TDb14) :-

7-membered ring skeletons AQ

(4,1,0] [3,2,0] B R21
(TDb1) (TDb2) (TDb3) (TDba)

8-membered ring skeletons

O o ALy S

[3,3,0] {4,2,0) [4,1,1] (3,2,1] [2,2,2)
(TDb5) (TDb6) (TDb7) (TDb8) - (TDb9)

9-membered ring skeletons

SN @S

[4,3,0] (5,2,0) [4,2,1) . [3,3,1] [3,2,2]

(TDb10) ~ (TDb11) (TDb12) (TDb13) (TDb14)
wherein; ’ :
€)] the ring system contains 0, 1 or 2 ﬁﬁg 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); |
(iii) the ring system is linked via a ring nitrogen atom or a ring sp or sp? carbon atom (with
~ the double bond, where appropriate, orientated in either direction) from any position in
either ring [other than from a bﬁdgehead position or from an sp” carbon atom in the 4-
membered ring in (TDb2), (TDb6) and (TDb11)];
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(iii)  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
not present when the réplacement is made at a bridgehead position and wherein a central -
CHj;- chain link is optionally mono- or di-substituted by (1-4C)alk'yi]; with the proviso that
when the ring system is linked via a ring nitrogen atom or an sp2 carbon atom any
feplacement of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from
the linking position; and |

(iv)  the ring system is optionally (further) substituted on an available ring carbon atom as

for the bicyclic spiro-ring systems described in (TDa); and Rc is selected from groups (Rc1)

~ to (Rc5) defined hereinafter; or

15

20

(TE) T is selected from the following groups (TE1) to (TE3) :-

,0n, —0p,' ,0n, On;'
m(0)S, Oy N— m(0)S_ N—
0o; 0o, 0o, o,
(TE1) (TE2)

(TE3) .
wherein mis 0, 1 or 2; and ()ny, ()o;, Ony, Qorr, Op1 and ()py represent chains of carbon
atoms (optionally substituted as defined for AR1 hereinafter) of length n;, 0, ny», 0, p; and py

respectively, and are independently 0-2, with the proviso that in (TE1) and (TE2) the sum of

" ny,01, np-and 0> does not exceed 8 (giving a maximum ring size of 14 in (TE1) and 11 in

25

(TE2)), and in (TE3) the sum of n;, 0;, ny:, 01, p1 and py does not exceed 6 (giving a maximum
ring size of 12);

wherein Rc is selected from groups (Rcl) to (Rc5) :- ‘

(Rc1) (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,
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trifluoromethyl, (1-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR1 defined

hereinafter), (1-4C)atkylS(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 rhore 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(0)p-((1-4C)alkyl)N- (pislor2)};
(Re2) formyl, RPCO-, RSO,- or RCS- B

wherein R"? is selected from (Rc2a) to (Re2e) :-

(Re2a) ARI, ARZ, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2;

(Rc2b) (1-4C)alkoxycarbonyl, trifluoromethyl, -NRva [wherein Rv is hydrogen or
(1-4C)alkyl; Rw is hydrogen or (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)alkyl v

'{ 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, carboxy, phosphoryl {-O-P(O)(OH)a,

"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)z.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)alkox ycarbonyl, (1-4C)alkylamino,
di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-
(1—6C)a1kahoylamino, (1-4C)alkylaminocarbonyl, di((1-4C)alkyl)aminocarbonyl, (1- |
4C)alkylS(O)pNH-, (1-4C)alky]S(O)p-((1-4C)a|ky])N-, fluoro(1-4C)alkylS(O)pNH-,
fluoro(1-4C)alkylS(O)p((1-4C)alkyl)N-, ( 1-4C)alkylS(0)q- [the (1-4C)alkyl group of (1-
4C)alkylS(O)q- being optionally substituted by one substituent selected from hydroxy, (1-
4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH)z, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphiryl [-O-P(OH); and mono- and di-(1-4C)alkoxy derivatives
thereof], amino, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
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4C)alkox ycarbonyl, (1-4C)atkoxy-(1-4C)alkoxy-(1-4C)alkox ycarbonyl, carboxy, (1-
4C)alkylamino, di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-
(1-4C)alkyl-N-(1-6C)alkanoylamino, (1-4C)alkyl aminocarbony], di((1-
4C)alkyl)aminocarbonyl, (1-4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alkyl)N-, (1-
4C)a]kylS(O)q-, ARl-S(O)q- , AR2—.S(O)q- , AR3-S(O)q- and also AR2a, AR2b, AR3a and
AR3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-O-,
AR2-O-, AR3-0O-, AR1-S(0)q- , AR2-S(0)q- , AR3-5(0)q- , AR1-NH-, AR2-NH-, AR3-
NH- (pis 1l or 2 and qis 0, 1 or 2), and also AR2a, AR2b,‘AR3a and AR3b versions of AR2 -
and AR3 containing groups}; ' '
(Rc2d) RMC(0)O(1-6C)alkyl wherein R'* is AR1, AR2, (1-4C)alkylamino (the (1-
4C)alkyl group being optionally substituted by (1-4C)alkoxycarbony! or by carboxy),
benzyloxy-(1-4C)alkyl or (1-10C)alky! {optionally substituted aS defined for (Rc2c)};
(Rc2e) RY0O- wherein R" is benzyl, (1-6C)alkyl {optionally substituted as defined for
(Rc2c)}, CY1,CY2or AR2b;
(Rc3) 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-(AR 1)ethenyl, 2-(AR2)ethenyl, or of the formula (Re3a)

PN

R16
(Rc3a)
wherein X% is -OR"”, -SR"", -NHR 7and -NR'"), ;
wherein R' is hydrogen (when X% js -NHR 7and -N(R”)z), and R" is (1-4C)alkyl, pﬁcnyl or
AR2 (when X% is -OR"", -SR"” and -NHR'"); and R'® is cyano, nitro, (1-4C)alkylsulfonyl, (4-

¥ 00

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)-, 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, orRd and
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alky], hydroxy(1-6C)alkyl,
(1-6C)alkoxy(1-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4C)alky1], (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alk6xy, 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,
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AR2a, AR2b and Rj is hydrogen or (1-6C)alkyt;

wherein

ART1 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) monocyclic heteroaryl ring éontaining up to four heteroatoms
independently selected from O, N and S (but not containing any 0-0, O-S or S-S bonds), and
linked via a ring 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 quaternised; A |

AR2b is a fully hydrogenated vcrsioh of AR2 (i.e. AR2 _systerhs having no unsaturation),
linked via a ring carbon atom or iinked,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 héteroaryl 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;

AR3Db 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 atoxh, in either of the rings
comprising the bicyciic system;

AR4 is an optionally substituted 13- or 14-membered, fﬁlly unsaturated (i.e with the
maximum degree of unsaturation) tricyclic heteroéry] 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 cyclopenteny! or cyclohexenyl ring;
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wherein; optional substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a,
CY1 and CY2 are (on an available carbon atom) up to three substituents independently
selected from (1-4C)alkyl {optionally substituted by substituents selected independently from
hydroxy, trifluoromethyl, (1-4C)alkyl S(O)q- (qis 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, cyano, nitro, (1-4C)alkanoylamino, -CONRVRW or -NRvRw},
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (1-4C)alkoxy, (1-4C)alkanoyloxy,

dimethylaminomethyleneaminocarbonyl, di(N—(l-4C)élkyl)aminométhylimino, carboxy, (1-

‘4C)alkoxycarbonyl, (1-4C)alkanoyl, (1-4C)alky1$02arniho, (2-4C)alkeny! {optionally

substituted by carboxy or (1-4C)alkoxycarbonyl}, (2-4C)alkynyl, (1-4C)alkanoylamino, oxo
(=0), thioxo (:S), (1-4C)alkanoylamino {the (1-4C)alkanoyl group being optionally
substituted by hydroxy}, (1-4C)alkyl S(O)g- (g .is 0, 1 or 2) {the (1-4C)alkyl group being
dptionally 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];

and further optional substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4,

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,
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isbxazole, oxazole, isothiazole,
thiazole, thiophene, hydroxyimino(1-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl, halo-(1-
4C)alkyl, (1-4C)alkanesulfonamido, .-SozNRva [wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]; and ‘ '

_optional 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(O)g- (q is 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRvVRw or -NRvRw [wherein Rv is hydrogen
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).
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2. A compound of the formula (1) as claimed in claim 1, or a pharmaceutically-

acceptable salt or an in-vivo hydrolysable ester thereof, wherein Q is Q1 or Q2.

3. A compound of the formula (I) as claimed in claim 1 or claim 2,ora

phmnaceutiéally-acceptable salt or an in-vivo hydrolysable ester thereof, wherein Q is Q1.

4. A corripound of the formula (I) as claimed in any previous claim, or a
pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, wherein N-HET is

selected from structures (Ic), (Id), and (If).

5. A compound of the formula (I) as élaimed in any previous claim, or a

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

- selected from TA and TC.
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6. A compound of the formula (I) as claimed in any previous claim, or a
phérmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, wherein R1 is
selected from

(a) hydrogen;

(b)  fluorine, chlorine, or bromine;

()  cyano;
(d) fluoromethyl, choromethyl, bromomethyl, cyanomethyl, azidomethyl,
hydroxymethyl; '
(e) difluoromethyl;
® trifluoromethyl;
(g) ethynyl or substituted ethynyl; and
(h) nitro
7. A compound of the formula (I) as claimed in aﬁy previous claim, or a

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

compound of the formula (IB):
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R i)k
T N O
@
. R3 . N
(IB)

wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1a) and (R1b);

R? and R? are independently hydrogen or fluoro; and
T is selected from (TAb1 to 6), (TCS), (TCY), (TC9), (TC12), (TC13) and (TE1) to (TE3).

8. A compound of the formula (I) as claimed in any one of claims 1 to 6, or a
pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, which is a
compound of the formula (IB),wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;

R1 is selected from (R1d); ' |

R? and R® are independently hydrogen or fluoro; and ‘

T is selected from (TADb1 to 6), (TCS), (TC7?), (TC9), (TC12), (TC13) and (TE1) to (TE3).

9. A compound of the formula (I) as claimed in any one of claims 1 to 6,0ra
pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, which isa
compound of the formula (IB),wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1a), (R1b) and (R1d);

R? and R? are independently hydrogen or fluoro; and

T is selected from (TAbl to 6), (TC12a) and (TC12b).

10. A compound of the formula (I) as claimed in any one of claims 1 to 6, or a
pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, which is a
compound of the formula (IB),wherein -N-HET is 1,2,3-triazol-1-y! or tetrazol-2-yl;
R1 is selected from (R1a), (R1b) and (R1d); '

R? and R? are independently hydrogen or fluoro; and

T is selected from (TAb2), (TC12a) and (TC12b).
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11. A compound of the formula (I) as claimed in claim 1, or a pharmaceutically-

acceptable salt or an in-vivo hydrolysable ester thereof, which is a compound selected from:
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3-flucrophenyl]-5-[(4-carbonitrile)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one; ' '
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
methoxycarbonyl)-1,2,3-triazol-1- ylmethyl]oxazohdm 2-one;
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-[(4- amdomethy])
1,2,3-triazol-1- yImethyl]oxazohdm—Z one,
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
hydroxymethyl)-1,2, 3 triazol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro- 2H-thlopyran-4 -yl)-3-fluorophenyl]-5- [(4-
trifluoromethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3- ﬂuorophenyl] -5-[(4- ammomethyl)
1,2,3-triazol-1- ylmethy]]oxazohdm 2-one;
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
(aminocarbonyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
(methoxycarbonyl)aminomethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)—3-[4—(1,1-dioxo—3,6-dihydro-2H—thiopyran-4—y1)-3-fluorophenyl]-5-[(4-hydrbxymethyl)—
1,2,3-triazol-1-yl)methyl]joxazolidin-2-one;

(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-bromomethyl)-
1,2,3-triazol-1-yl)methyl]oxazolidin-2-one;
(5R)—3-[4-(1,1-dioxo-3,6-dihydro-ZH-thiopyraﬁ-4—yl)-3-fluorophenylj-‘S-[(4-f]uoromethyl)-
1,2,3-triazol-1-yl)methylJoxazolidin-2-one;

(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5- { [4-
[(aminomethaneiminiumbromide)thiomethyl]-1,2,3-triazol-1-yl }methylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl}-5-[4-
[(methylthio)methyl]-1,2,3-triazol-1-ylmethylJoxazolidin-2-one; '
(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
[(methylsulfonyl)methyl]-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
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(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
[(diphenoxyphosphinyl)oxymethyl]-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]}-5-[(4-cyanomethyl)-

1,2,3-triazol-1-ylmethyl}oxazolidin-2-one;

(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-chloromethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one; ‘

(5R)-3-[4-(1,1 -dioxo-tetrahydro-2H—thiopyran—4—yl)-3-ﬂuorophenyl]-5-[(4-hydroxymethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;

(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(1H-1,2,3-triazol-
4-ylthiomethyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-dioxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]}-5-[4-[(1 H-imidazol-2-
ylthio)methyl]-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
[(phenylmethyl)thiomethyl]-1 ,2,3-tn’azol-1-ylmethyl]oxazolidin-2-0né;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-[4-
(dimethylamino)methyl-1,2,3-triazol-1-ylmethyljoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-carboxaldehyde-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;

(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-difluoromethyl)-
1,2,3-triazol-1-ylmethyl}oxazolidin-2-one;

(5R)-3-[4?(l ,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2,2-
dibromoethenyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one; ‘
(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-(3-methyl-5-
isoxazolyl)ethynyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)—3-[4-(1,1-diox0-3,6-d§hydro-2H-thiopyran-4—yl)—3-ﬂuoropheny]]-S-[(4-(3-buten-l-ynyl)-
1,2,3-triazol-1-yl)methyl]oxazolidin-2-one; '

(5R)-3-[4-(1.1 -di0x0;3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-S-[4-((E)-2—
bromoethenyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;

(5R)-3-[4-(1,1 -dioxo-3,6-dihydro-ZH-thiopyran-4-yl)-3-ﬂuorophenyl]-S-[4-(2-bromocthyn yD-
1,2,3-trtazol-1-ylmethylJoxazolidin-2-one;

(5R)-3_-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4- y1)-3-fluorophenyl]-5-[4-(2-

| (ethylmethylamino)-2-oxoethyl)-1,2,3-triazol- 1-ylmethyl]Joxazolidin-2-one;



10

15

20

25

30

WO 03/072576 , PCT/GB03/00791

_ _ -119 -
(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-(2-
(dimethylamino)-2-oxoethyl)-1,2,3-triazol-1-yl)methylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
(ethylaminocarbonylox ymethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(l,1-dioxo-3,6-dihydro-2H-thiopyran-4-y])-3-ﬂuorophenyl]-5-[4.-amino)-1,2,3-
triazol- 1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-acetylamino)-
1,2,3-triazol-1-yl)methyl]ox azolidin-2-one; '
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-ethoxy)-1,2,3-
tn"azol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-f] uorophenyl]—S-[(4-bromo)—1 ,2,3-
triazol-1-yl)methyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-chloro-1,2,3-
triazol-1-ylmethylJoxazolidin- 2- one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-fluoro-1,2,3-
triazol-1-ylmethyl]oxazolidin-2-one; ‘ '
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(3-hydroxy-1-
propynyl)-1,2,3-triazol-1-ylmethyljoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-(2-propynyl)-
1,2,3-triazol-1-yl)methylJoxazolidin-2-one;
S5(R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-[4-(4-
dimethylamino-2-butynyl)-1,2,3-triazol-1-ylmethyl Joxazolidin-2-one;
5(R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(4-diethylamino-
2-butyny])-1,2,3-triazol-1-yImethyl]oxazolidin-2-one;
5(R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(4-(2,5-dihydro-
1H-pyrrol-1-yl)-2-butynyl)-1,2,3-tnazol-1-ylmethylJoxazolidin-2-one;

5(R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-(4-(morpholinyl)-

2-butynyl)-1,2,3-triazol- 1-yl)methyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-ethynyl)-1,2,3-

triazol-1-yl)methyl}oxazolidin-2-one;
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- (5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-hydroxy-1,2,3-
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triazol-1-ylmethylJoxazolidin-2-one;

“(5R)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1- yl)phcnyl] -5-[4-(fluoromethyl)-1H-1,2,3-triazol-

l-ylmethyl]oxazolldm-2-one;

(5R)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-5- [4-thydroxymethyl)-1H-1,2,3-
triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-y1)-3,5-difluorophenyl]-5-[(4-thiomethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-diﬂuorophenyl]-5-[4—cyclopr0pyl-
1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(2-
hydroxyethyl)-1,2,3-triazol- 1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-ethenyl-1,2,3-
triazol- I-ylmethyl]oxazolidin-2-one;
(5R)—3-[4-(l,l'-dioxo-3,6-dihydfo-2H-thiopyran—4—yl)-3,5-diﬂuorophenyl]-5-[4-
methoxymethyl-1,2,3-triazol-1-ylmethyl]-1,3-oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl}-5-[ (4-
chloromethyl)-1,2,3-triazol-1-yl)methyl]Joxazolidin-2-one;

(SR) 3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-ethynyl-1,2,3-
tnazol-1-ylmethyl]oxazohdm-2-one;

(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(1,1-
dimethylethoxy)carbony]aminomethyl)-l,2,3-triazol-1-ylmethyl]oxazolidin-Z-one;
(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(2-
chloroethyl)-1,2,3-triazol-1-ylmethyljoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4- y]) 3 5-difluorophenyl]-5-[(4-nitro)-1,2,3-
triazol-1- ylmethyl]oxazolldm 2-one;

(5R) -3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[5-thiomethyl-
2H-tetrazol-2-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl] -5-[5-
(methylcyano)tetrazol-2-ylmethyl]oxazolidin-2-one; and |

(5R) 3-[4-(1,1-dioxo-3,6-dihydro-2 H-thiopyran-4-y1)-3,5-difluorophenyl]-5-[5-cyclopropyl-
2H-tetrazol-2-ylmethylJoxazolidin-2-one. |
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12. A pro-drug of a compound as claimed in any one of the previous claims.

13. 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 invention as
claimed in any one of claims 1 to 11, or a pharmaceutically-acceptable salt, or in-vivo

hydrolysable ester thereof.

14. A compound of the invention as claimed in any one of claims 1to 11, or a
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a

medicament.

15.  The use of a compound of the invention as claimed in any one of claims 1 to 11, or a
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.

16. A pharmaceutical composition which comprises a compound of the invention as
claimed in any one of claims 1 to 11, or a pharmaceutically-acceptable salt or an in-vivo

hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier.

17. A process for the preparation of a compound of formula (I) as claimed in claim 1 or
pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process
comprises one of processes (a) to (h); ‘ |

(@ by modifying a substitue;lt in, or introducing a new substituent into, the substituent
group R1 of HET of another compound. of formula (I);

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

(In

wherein Y is a displaceable group with a compound of the formula (IIT) :
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HET
| () |
wherein HET (of formula (Ia) to (If), already substituted and optionally protected) is HET-H
free-base form or HET- anion formed from the free base form; or
(c) by reactien of a compound of the formula (IV) :
Q-zZ
(IV)
wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V); or
with a related compound of formula (VI) where '
the hydroxy group at the intemal C-atom is conventionally protected and where the leaving

group Y at the terminal C-atom is a conventional leaving group; or

[Protected-QO] .
_ N HET _
?)\/N HET
Y .

(V) (VD)
(d) (i) by coupling, using catalysis by transition metals such as palladium(0), of a compound

of formula (VII) :

Yl
(VII)
wherein Y’ is a group HET as hereinbefore defined, X is a replaceable substituent;

with a compound of the formula (VIII), or an analogue thereof; which is suitable to givea T

substituent as defined by (TA) «(TE), in which the link is via an sp2 carbon atom (D = CH=C-

Lg where Lg is a leaving group; or as in the case of reactions carried out under Heck reaction

conditions Lg may also be hydrogen) orin which the link is via an N atom (D = NH)
T, \
D
T3
(Vi)

where T, and T, may be the same or different or may together with D form a ring of type T;
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(d) (ii) by coupling, using catalysis by transition metals such as palladium(0), of a compound

of formula (VIIA):

(VIIA)
wherein Y’ is a group HET as hereinbefore defined, with a conipound [Aryl]-X, where X is a
replaceable substituent; |
(e) Where N-HET is 1,2,3-triazole by cycloaddition via the azide (wherein Y in (II) is
azide), with a substituted acetylene or a masked acety]ene;_

(f) Where N-HET is 1,2,3-triazole by reaction of a compound of formula (II) where Y =

- NH; (primary amine) with a compound of formula (IX), namely the arenesulfonylhydrazoné

of a methyl ketone that is further geminally substituted on the methyl group by two
substituents (Y’ and Y’’) capable of being eliminated from this initial, and the intermediate,

substituted hydrazones as HY’ and HY’’ (or as conjugate bases thereof);

Arscl)z'

1 N
? \__.& Y'Y‘\ ’
R

NHZ | Yli

(IL: Y = NH2) (X)

(g)  where N-HET is 1,2,3-triazole regioselective synthesis may be carried out by
cycloaddition via the azide (wherein Y in (II) is azide) with a terminal alkyne using Cu(l)

catalysis to give 4-substituted 1,2,3-triazoles;

Q-N O Sy
Halogen S« cl

II:Y =N3) (X1n)
(h) where N-HET is 1,2,3-triazole regioselective synthésis may be carried out by
cycloaddition via the azide (wherein Y in (II) is azide) with an alpha-

halovinylsulfonylchloride (XHI);
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and thereafter if necessary: (i) removing any protecting groups; (ii) forming a

pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester.
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