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OXAZOLIDINONE DERIVATIVES WITH ANTIBIOTIC ACTIVITY

The present inveﬁtion rela_l;ces to antibiotic compounds and in particular to antibiotic
compounds containing 2 substituted oxazolidinone ring. This invention further relates fo
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 €XPIess Serious concern
that the evolution of antibiotic resistance could result in strains against which currently
available antibacterial agents will be ineffective. In geperal, bacterial pathogens may be
classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with
effective activity against both Gram-positive -a;ud Gram-negative pathogens are generally

‘regarded as having a broad spectrum of activity. The compounds of the present invention are

regarded primarily as effective against Gram-positive pathogens because of their particularly
good activity against such pathogens, but are also regarded as effective against certain Gram-
negative pathogens.

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and
mycob acterid, 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 faecim.

The major clinically efféctive antibiotic for treatment of such resistant Gram-positive
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to
vancomycin and other glycopeptides is also appearing. This resistance is increasing at a
steady rate rendering these agents less and less effective in the treatment of Gram-positive
pathogens. There is also now increasing resistance appearing towards agents such as B
—1actams, quinolones and macrolides used for the treatment of certain Gram negative strains

responsible for upper respiratory tract infections. These strains include H.influenzas and

M.catarrhalis.

Certain antibacterial compounds containing an oxazolidinone ring have been described
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in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and
1989, 32(8), 1673-81; Chung-Ho Park et al in J.Med.Chem. 199_2, 35, 1156-1165)." Such
antibacterial oxazolidinone compounds with ﬁ S-methylacetamide sidechain may be subject to
mammalian peptidase metabolism. Furthermore, bacterial resistance {0 known antibacterial
5 agents may develop, for example, by (i) the evolution of active binding sites in the bacteria -
rendering a previously active pharmacophore less effective or redundant, and/or (ii) the
evolution of means to chemically deactivate a given pharmacophore. Thersfore, there remains
an ongoing need to find new antibacterial agents with a favourable pharmacological profile, in
particular for compounds containing new pharmacophores. ‘
10 We have discovered a class of antibiotic compounds containing a new class of
substituted oxazolidinone ring which has useful activity against Gram-positive pathogens
including MRSA and MRCNS and, in particular, against various strains exhibiﬁng resistance
to vancomycin and against E. faecium strains resistént to both aminoglycosides and clinically
used B-lactams, but also to fastidious Gram negative strains such as H.influenzae and
15 M.catarthalis.
Accordingly the present invention provides a compound of the formuta (I), or a

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

20

- wherein
HET is an N-linked 5-membered heteroaryl ring, containing 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 C atom by an oxo or
25 thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (1-4C)alky!
groups; and/or on an available nitrogen atom (provided that the ring is not thereby
quatemnised) by (1-4C)alkyl; or




22 0CT 2004

WO 01/81350 PCT/GB01/01815
: 3.

HET is an N-linked 6-membered heteroaryl ring containing up to three nifrogen heteroatoms
in total (including the linking heteroatom), which ring is substituted on a suitable C atom by
oxo or thioxe and optionally substituied on any available C atom by 1 or 2 (1-4C)alkyl

substituents;
5
Q is selected from Q1 to Q9 :-
: ' RI2
T~©— N
l: | Ra T /_\
10 Q1 Q2
‘ T
\g;)\ T/@\ T /B' B]
1 : 1 1 1
15
{ Q3 Q4 Qs Q6
T_A, , o e
A ' 1
B> By - Xqél\[?’1

20 Q7 Q8 Q9

wherein R” and R? are independently hydrogen or fluoro;
wherein A, is carbon or nitrogen; B, is O or § (or, in Q9 only, NH); X,is 0, S or N-R!
(wherein R' is hydrogen, (1-4C)alkyl or hydroxy~(1-4C)alkyl); and wherein

25 in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2
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.nitro gen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms
(when A, is carbon), and Iinked in the 5-membered ring via the specified carbon atom, or .via
A, when A, is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- .
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on
5 either side of the linking bond shown; and Q9 is linked via either of the two specified carbon
" atoms on either side of the linking bond shown; ,
wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow);
(TA) T isselected from the following groups :- _ '
10 (TAa) AR1, AR1-(1-4C)alkyl-, AR (carbon linked), AR3; "
(TAb) AR1-CH(OH), AR2-CH(OH)-, AR3-CH(OH)-; '
(TAc) AR1-CO-, AR2-CO-, AR3-CO-, AR4-CO-;
(TAd) AR1-O-, AR2-0O-, AR3-0-;
(TAe) AR1-S(O)qg-, AR2-5(0)q-, AR3-5(0)q-(qis 0, 1 or 2);
15 (TAf) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring
system containing 1, 2 or 3 nitrogen atoms;
(TAg) a carbon linked tropol-3-one or iropol-4-one, optionally substituted in a position not
adjacent to the Iinking position; or

20 (TB) Tisselected from the following groups :- -
(TBa) halo or (1-4C)alkyl
| {optionally substituted by one or more groups each independently selected from hydroxy, (1-
4C)alkoxy, (1-4C)alkanoyl, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, -NRvRw, (1-
6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N~(1-6C)alkanoylamino, (1-
25 4C)alkylS(0)qg- (qis 0,1 or 2), CY1, CY2 or ARI};
" (TBb) -NRv'Rw' ; '
(TBc) ethenyl, 2-(1-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-
nitroethenyl, 2-nitro-2-((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl, 2-({1-
4C)alkoxycarbonyl)ethenyl, 2-(AR 1)ethenyl, 2-(AR2)ethenyl;
30 (TBd) R°CO-,RS(0) (qis 0, 1 or2) or R™CS-

wherein R" is selected from the following groups :-
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(TBda) CY1 or CY2;
(TBdb) hydrogen, (1-4C)alkoxycarbonyl, triflucromethyl, -NRvRw, ethenyl, 2-(1- -

- 4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-

((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl, 2-((1-
4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl or 2-(AR2)ethenyl; or

(TBdc) (1-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1-
4C)alkylS(0)pNH- or (1-4C)alkylS(O)p-((1-4C)aliyN- (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 hydrogen, (1-4C)alky], (3-8C)cycloalkyl, (1-4C)alkyl-
CO- or (1-4C)alkylS(0)q- (qis 1 or 2); or

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

{T'Ca) an optionally substitlited, fully saturated 4-membered monbcyclic ring containing 1
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitro gen or
sp® carbon atom; '

(T'Cb) an optionally substituted 5-membered monocyclic ring contaiming 1 heteroatom
selected from O, Nand S (optionally oxidised), and linked via a ring nifrogen atom or a ring
sp® or sp” carbon atom, which monocyclic ring is fully saturated other than (where
appropriate) at a linking sp? carbon atom; '

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

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

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

(TDa) abicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring
nitrogen atom or a ring sp’ or sp” carbon atom) substituted (but not adjacent to the linking

position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is

@ fully saturated other than (where appropriate) at a linking sp? carbon atom;

(i)  contains one -N(Rc)- group in the ring system (at least two carbon atoms away from

e R T D T T S e e R e e e
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the linking position when the link is via a nitrogen atom or an sp® carbea atom) or one -N(RG)-
group in an optional substituent (not adjacent to the linking position) and is
| (m) optionally further subsﬁtutéd on an available ring carbon atom; or
(IDb) a 7-, 8- or 9-membered bicyclic ring sysiem (linked via a ring nitrogen atom or a ring
5 sp® or sp® carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or

S ring heteroatont), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic
Ting system is
i) fully saturated other than (where appropriate) at a linking sp® carbon atom;
(i)  contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon

10 atoms away from the linking position when the link is via a nitrogen atom or an sp® carbon
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position)
and is

(iiy  optionally further substituted on an available ring carbon atormn;

15 wherein Re is selected from groups (Rel) to (Re5) :-
(Rcl) (1-6C)alkyl {optionally substituted by one or more (1-4C)alkanoyl groups (including
geminal disubstitution) and/or optionally monosubstituted by cyano, (1-4C)alkoxy,
trifluoromethyl, (1-4C)alkoxycarbonyl, phenyl {(optionally substituted as for AR defined
hereinafter), (1-4C)alkylS(O)q- (qis 0, 1 or 2); or, on any but the first carbon atom of the (1-

20 6C)alkyl chain, optionally substiiuted by one or more groups (including geminal ({
disubstitution) each independently selected from hydroxyr and flnoro, and/or optionally -
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4C)alkyl], (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N~(1-4C)alkyl-N-(1-
6C)alkanoylamino, (1-4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4Calky)N- (p is 1 or 2)};

25 (Re2) RPCO-,R™S0,- or RUCS-
wherein R" is selected from (Rc2a) to (Rc2e) :-
(Rc2a) ARI1, AR?, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2;
(Rc2b) hydrogen, (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is
hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl], ethenyl, 2-(1-4C)alkylethenyl, 2-

30 cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((1-4C)alkyl)ethenyl,

, 2—((1-4C)a]kylamjnocarbom[l)e’thenvl,
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2-((1-4C)alkoxycarbonyl)ethenyl, 2-(AR1)etheny1 2- (AR.’Z)ethenyl 2-(AR2a)ethenyl;

[®e2)  (1-10C)alkyl :

{optionally substltuted by one or more groups (mcludmg gemmal d;lsubstltuhon) each
independently selected from hydroxy, (1- 10C)alkoxy, (1-4C)atkoxy-(1-4C)alkoxy, (1~
4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH),, and
mono- and di~{1-4C)alkoxy derivatives thereof}, phosphiryl [-O-P(QOH), 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-(1-4Calkoxy
derivatives thereof], phosphinate [-P(OH), and mono- and di-(1-4Calkoxy derivatives
thereof], cyano, halo, frifluoromethyi, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1 ~4C)alkoxy-(1-4C)alkoxycarbonyl, (1-4C)a]1cylémino,
di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-
(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di((1-4C)alkylyaminocarbonyl, (1-
4C)alkylS(O)pNH-, (1-4C)alkylS(0)p~((1-4C)alkyl)N-, ﬂuom(1-4§3)aucy15(0)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(0)q- being optionaﬂy substituted by one substituent selected from hydroxy, (1- B
4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH),, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphiryl [-O-P(OH), and mono- and di(1-4C)alkoxy derivatives
thereof], amino, cyano, halo, triflnoromethyl, (1-4C)alkoxycarbonyl, ( 1—4C)a]koxy—(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1- 4C)a1koxy—(1 -4C)alkoxycarbonyl, carboxy, (1-
4C)alky1ammo, d.1((1—4C)a]kyl)am1no (1- 6C)a1kanoylammo (1-4C)a]koxycarbonylammo N-

'(1 -4Calkyl-N-(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, d1((1-

4C)allkyl)aminocarbonyl, (1-4C)ilkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)allcyN-, (1-

4C)alkylS(0)q-, AR1 -S(O)q-» AR2~S(O)q— AR3-S(0)q- and also AR2a, AR2b AR3a and
AR3b versions of AR2 and AR3 conta.mmg groups], CYl CY2, AR], AR2 AR3 AR1-O-,
AR O-, AR3-0O-, ARI- -S(0)q- , AR2-S5(O)g-, —S(O)q— AR1-NH-, AR2- -, AR3-NH-

(pislor2andqis0,1or2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and
AR3 containing groups}; |
(Re2d) R*C(0)O(1-6C)alky! wherein R"is AR1, AR2, (1 ~4C)alkylamino (the (1-

A{}C)alkyl group being optionally substituted by (1-4C)alkoxycarbony] or by carboxy),

benzyloxy-(1-4C)alkyl or (1-10C)alkyl {optionally substituted as defined for Re20)};
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{(Rc2e) RPO- wherein R is benzyl, (1-6C)alkyl {optionally substituted as defined for

(Re2c)}, CY1, CY2 or AR2b; N

(Rc3} hydrogen, cyano, 2—cyénoethenyl, 2—cyéno-2—((1—4C)alky1)etheny1, 2-((1-

4C)alkylaminocarbonyl)ethenyl, 2-((1-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
5 ((1-4Q)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)sthenyl, or of the formula (Re3a)

P

R16
(Re3a)

XOO

wherein X” is -OR", -SRY, -NHR"and -NR'"), ;

10 wherein R" is hydrogen (when X™ is -NHRand -N(R'"),), and R is (1-4C)alkyl, phenyl or
AR2 (when X% is -OR", -SR and -NHR"); and RS is cyano, nitro, (1-4C)alkylsulfonyl, (4-
7C)cycloalkylsulfonyl, phenylsulfonyl, (1-4C)alkanoyl and (1-4C)alkoxycarbonyl;

(Red) trtyl, AR1, AR2, AR2a, AR?b, AR3, AR3a, AR3b;
{Rc5) RAOC(Re)=CH(C=0)-, RfFC(=0)C(=0)-, RgN=C(Rh)C(=0)- or

15 RiNHC(Rj)=CHC(=O)'- whercin 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)a_1koxy, (1-_60)&]i<oxy(1-6C)alkbxy, hydroxy(2-6C)alkoxy, (1-
4C)aHsy1amino(2—6C)a]koxy, di-(i -4C)alkylamino(2-6C)alkoxy; Rg is (1-6C)alkyl, hydroxy

20 or (1-6C)alkoxy; Rh is hydrogen or (1-6C)alkyl; Riis hydrogen, (1-6C)alkyl, AR1, AR2,
AR2a, AR2b and Rj is hydrogen or (1-6C)alky];
wherein _

ARI is an opﬁoﬁaﬂy substituted phenyl or optionally substituted naphthyl;
AR? is an optionally substituted 5- or 6-membered, filly unsaturated (i.e with the maximum

25 degree of unsaturation) ﬁiouocyblic heteroaryl ring containing up to féur 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, 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

the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen
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atom if the ring is not thereby quaternised;
AR2b is a fully hydro genated version of ARZ (i.e. AR2 systems havmg no unsaturation),
hnked via aring carbon atom or linked via a ring mtrogen atom;

ARS3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the
maximum degree of unsaturation} bicyclic heteroaryl ring containing up to four heteroatoris
mdependenﬂy selected from O, N and S (but not containing any O- 0O, O-S or S-S bonds) and
linked via a ring carbon atom in either of thie 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;

ARS3b 1s a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation),
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the 1ings
comprising the bicyclic system;

ARA4 is an optionally substituted 13- or 14-membered, fully unsaturated (1.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;

ARd4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not
the fitll, 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.

In this specification, where it is stated that a ring majr be linked via an sp® carbon
atom, which ring is fully saturated other than (where appropriate) at a linking sp* carbon atom,
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double bond.

In another embodiment, (Rcl) is as defined above other than the optional phenyl
substituent on (1-6C)alkyl is optionally substituted as for AR1 defined hereinafter; and
(Rc2c), is as déﬁned above and further includes carboxy as an optional substituent on R™ as
(1-10C)alkyl. '
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(TAf) When T is an optionally substituted N;Iinkgad (fally unsaturated) 5-membered
heteroaryl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected from a
group of formula (TAf]) to (TAf6) below (particularly (TAf1), (TAf2), (TAf4) and (TAL5),
and especially (TAf1) and/or (TAf2)). The above preferred .values of (TAf) are particularly
preferred when present in Q1 or Q2, especially Q1.

RS R®
" N
> NZN Re__N{
o~ N— S < N—
=] . R4 —
RE R6 R5 RS6
(TAf1) (TAL) (TAf3)
R4
- N \/ N
, N \ AN .
~ - R4 7
=3 : R¢ Re
(TAf4) (TAfL5) (TAf6)

wherein ;-

Ris seiected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
4C)alkoxycarbonyl, (1-4C)alkanoyl, carbamoyl and cyano; '

R* and R’ are independently selected from hy&ogen, halo, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (1-4C)alkylS(O)q- ( is 0, 1 or 2), (1-4C)alkanoyl, (1-4C)alkoxycarbonyl, (2-
4C)alkanoyloxy-(1-4C)alkyl, benzoxy-(1-4C)alkyl, (2-4C)alkanoylamino, -CONRVRw, -
NRvRw and (1-4C)alky] {optionally substituted by hydroxy, triftuoromethyl, cyano, nitro, (1-
4C)alkoxy, (1-4C)alkylS(0)g- (g is 0, 1 or 2), (1-4C)alkoxycarbonyl, (1-4C)alkanoylamino,
-CONRvRw, -NRvRw; wherein RVRW is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-
4C)alkyl};

+
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or R* is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate)
one of R* and R? is selected from the above list of R* and R’ values, and the other is- |
selected from one of the groups in (TAf) to (T Afc) bélow - |

(TAfa) a group of the formula (TAfal)

YO\KLZ 0

X0

(TAfal)
wherein Z°is hydrogen or (1-4C)alkyl; |
X’ and Y° are independently selected from hydrogen, (1-4C)alkyl, (1 —4C)a1koxycarbony],
halo, cyano, nitro, (1—4C)alky15(0)q- (gis 0,1 or 2), RVRWNSO,-, trifluoromethyl,
pentaﬂuoroeﬂayl, (1 -40)allcanoyl and CONRVRW [wherein Rv is hydro gen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyi]; 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—pheny1 {qis 0,1 or2), N-
(phenyl)carbamoyl, phenylammosulfonyl AR2, (AR2) CO-, (AR2)-S(0)q-(qis 0, 1 or 2)
N—(ARZ)carbamoyl and (AR2)aminosulfonyl; ‘wherein any phenyl group in (TAfa) may be
optlonally substituted by up to three substltuents mdependenﬂy selected from (1-4C)a1kyl
cyano, trifluoromethyl, nitro, halo and (1-4C)a1kylsulfonyl;
(TAfB) an acetylene of the formula -=-H or -=-{1-4C)alkyl;
(TAf) -X'-Y'-AR?, -X'-Y'-AR2a, -X'-Y'-ARZb, -X'-Y-AR3, -X'-Y'-AR3a or -X'-Y'-
AR3b;
wherein X' is a direct bond or -CH(OH)- and
Y'is -(CH,),-, —(CHz)n-NH-(CHZ)m-, -CO—(CHZ)m—, -CONH~(CH,),-, -C(=S)NH-(CH,)_- or -
CEOYOA(CH, ), ;
or wherein X is (CH,),- or -CH(Me)~(CH,), - and

Y'is «(CH,),-NH-(CH,),-, -CO-(CH,),~, -CONH-(CH,), -, -C(=S)NH-(CH,). -,

-C(=0)0-(CH,),,- or -S(0)~(CH,),- ; -
or wherein X' is -CH,O-, -CH,NH- or -CH,N((1-4C)alkyl)- and
Y! is -CO-(CH,),, -CONH-(CH,),~ o-r -C(=S)NH-(CH,),.- ; aﬁd additionally Y' is
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-S0O,- when X' is -CH,NH- or -CH,N((1-4C)alkyl)-, and Y" is -(CH,),- when X is -CH,O- or
-CH,N((1-4C)alkyl)- ; =Wherein nisl,2or3;mis0,1,20or3 and qis 0, 1 or 2; and when Y* °
18 -(CHz)m-NH-(C}IZ)m- each m is independenﬂy sélected from 0, -1, 2 or3.

It is to be understood that when a value for -X'- is a two-atom link and is written, fo.r
example, as ~CH,NH- it is the left hand part (-CH,- here) which is bonded to the group of
formula (TAf1) to (TAf6) and the right hand part (-NH- here) which is bonded to -Y'- in the
definition in (TAfc). Similarly, when -Y'- is a two-atom link and is written, for example, as -
CONH- it is the left hand part of -Y'- (-CO- here) which is bonded to the right hand part of -
X'-, and the right hand part of -Y*- (-NFH- here) which is bonded to the AR2, AR2a, AR2D,
AR3, AR3a or AR3b moiety in the definition in (TAf).

Preferably R°® is hydrogen or (1-4C)alkyl, and R* and R® are independently selected
from hydrogen, (1-4C)alkyl or one of R* and R? is selected from group (T Afa). Other
preferable substituents on the (TAf1) to (TAf6) are illustfated  the accompanying Examples.
Most preferable is (TA{2) with such preferable substituents.

(TAg) When T is a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a
position not adjacent to the linking position (TAg), it is preferably selected from a group of
formula (TAgl), CTAgZ) or (TAg3). The above preferred values of (TAg) are particularly
preférred when présent m Q1 or Q2, especialiy QL |

0 R’ (
R/ __ o) | o)

R?

(TAgl) (TAg2) (TAg3)

wherein R’ is selected from | _ 7
(TAgajhydrogen, (1-4C)alkyl {optionally substituted bﬁ one or two sp.bstituents (excluding
geminal disubsﬁtution) independently selected from fluoro, hydroxy, (1-4C)alkoxy and -
NRvRw]}; or '

(TAgb)R*-0-, R:-S-, R®-NH- or R*R®-N-;

wherein R® is selected (independently where appropriate) from hydrogen, (1-4C)alkyl or (3~
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8C)cycloalkyl {both optionally substituted by one or two substituents (excluding geminal
disubstitution) independently selected from hydroxy, (1-4C)alkoxy, ( 1—4C)alkoxycarb0nyi
and -NRvRw}, (2—4C)a1ken§l {opﬁonally substitutéd by one or two -NRvRw substituents},
(1-4C)alkanoyl {optionally substituted by one or two substituents independently selected
from -NRvRw and hydroxy}, phenyl-(1-4C)alkyl or pyridyl-(1-4C)alkyl {the phenyl and
pyrdyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw
substituents}; or

(TAge) morpholino, thiomorpholine, pyrrolidine {optionally independently substituted in the
3- and/or 4-positions by (1-4C)alkyl}, piperidino substituted in the 4-position by R’-, R%-O-,

' R’-S8-, R*-NH- or R°R®-N-; wherein R’ is selected (independently where appropriate) from

hydrogen, (1-4C)alkyl {optionally substituted by one or two (excluding geminal
disubstitution) hydroxy, (1-4C)alkexy, (1-4C)alkoxycarbonyl or -NRvRw} and piperazino

_ {optionally substituted in the 4-position by (1-4C)alkyl, (3-8C)cycloalkyl, (1-4C)alkanoyl,

(1-4C)alkoxycarbonyl or (1-4C)alkylsulfonyl, and optionally independently substituted in the
3~ and/or 5-positions by (1-4C)alkyl}; wherein Rv is hydrogen or (1-4C)alkyl; Rw is
hydrogen or (1-4C)alkyl.

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

. RP
G“""|B (0 G—Bg 20
l_ ( A ( A-_ N Fare
o/ L e
(rcy) o) @ey (rcy)

wherein i in (TC1) : >A;-B;-is >C(Rq) CH(RI) and Gis -O-, -8-, -SO-, -50,- or >N(Rc)
wheremn in (TC2) : m1 is 0, 1lor 2; >A;-B,-is >C—C(Rr)— or >C(Rq)-CI—I(Rr) and Gis -O-, -
S— -80-, -S0,- or >N(Rc),

wherein in (TC3) : m1 is 0, 1 or 2; >A,-B,~ is >C(Rq)-CH(Rr)- (other than when Rq and Rr
are both together hydrogen) and G is -O-, -S-, -SO-, -SO,- or >N(Rc);

whereinin (TC4) :nlislor2;olis 1 or2and nl +o0l=2or3; >A;-B;- is >C=C(R1)- or
>C(Rq)-CHR1)- or >N-CH,- and G is -O-, -S-, -80-, -SO,- or >N(R¢); Ryp is hydrogen, (1-
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4C)alkyl (other than when such substitution is defined by >A,-B,-), hydroxy, {1-4C)alkoxy or
(1-4C)alkanoyloxy; '

wherein in (TC1), (TC2) and (T C4), ml, nl and o1 are as defined herembefore

>A,-B,- is >N-CH,- and G is >C(R")R "), >C=0, >C-0H, >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 optionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;

Rqis hydrogen, hydroxy, halo, (1-4C)alkyl or (1-4C)alkanoyloxy;

Rr is (independently where appropriate) hydrogen or (1-4C)alkyl;

RY is hydrogen, (1-4C)alkyl, fluoro(1-4C)alkyl, (1-4C)alkyl-thio-(1-4C)alkyl or hydl.'oxy—(l- s
4C)alkyl and R? is -[CRO)R1)],-N(R1)(Rc) wherein m2 is 0, 1 or 2;

. and, other than the ring substitution defined by G, >A,-B;- and Rp, each ring system may be

optionally firther snbstituted 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
trifluoromethy), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-

" 4C)alkyl, (1-4C)alkanoylamino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-

4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=O) (other than when G is >N-Rc
and Re is group (Re2) defined hereinbefore) or independently selected from Re; and also
hydroxy or halo (the last two optional substituents only when G is -O- or -8-);

wherein AR (or ARp) is as defined for formula (IP) hereinafier; Re is selected from groups /

_(Rel).to (ReS) defined hereinbefore. .

For the avoidance of doubt, ( ), () and ( ), indicate (-CH,-);, (-CH,-),, and (-CH,-
o1 Yespectively (optionally subrstituted as described above).

In the above definition of (TC1) to (TC4) and of the further optional substituents, AR
is preferably AR2, and the further optional substituents are preferably not selected from the
Values listed for Re. A preferred value for G is >N(Re) or >CR™R").

Particularly preferred values for the optxonal substituents and groups defined in (TCa)
to (TCc), and (TC1) to (TC4) are contained in the following definitions (TCS) to (TC11) :-

Rc—!\[l . RCNC& RC"O\
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(TC5) (TC6) (TC7)
\ RC—!‘IN Rc\ RC‘HN
O 1 O
N N
Rec ~
5 (XC8) (TC9) (TC10)  (TCI1)

wherein R has any of the values listed hereinbefore or hereinafter,

Especially preferred are (TCS5), (TC6), (TC7) and (TC9), most especially (TC5) in
which Re has any of the values listed hereinbefore or hereinafter (especially R®CO- with the
preferable R® values given hereinaﬁér). In {TCS5) Re is preferably selected from the group

10 (Ro2), especially R”CO- with the preferable R" values given hereinafter. In (TC7) R is
preferably selected from group (Re3) or (Re4).

The above preferred values of (TCa) to (TCc) are particularly preferred when present
m QI or Q2, especially Q1 (especially when HET is isoxazole).

15 (TDa) When T is a bicyclic spiro-ring system as deﬁned'in (TD4), it is preferably selected
from a group of formula (TDal) to (TDa9). The above preferred values of (TDayare
“particularly preferred when present in Q1 or Q2, especially Q1.
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w® ** *k *® ik
/ +* %
PO RO O
(TDa1) (TDa2) (TDa3)
* . * " —\ - "
O PO- O S0
* * ) * *k .
(TDa4d) (TDa5) (TDa$) (TDa7)
L] .
dk -
*% k&
O DO
{TDa8) (TDa9)
wherein;

@ the A, linking group is a nitrogen atom or an sp’® or sp’ catbon atom (with the double
ﬁond, where appropriate, orientated in either direction); and

-5 (i) omeof tﬁe ring carbon atoms at positions marked * and ** is replaced by one of the
following groups -NRc-, >CH-NHR¢, >CH-NRec-(1-4C)alkyl, >CH-CH,-NHR¢, >CH-CH,~
NRec-(1-4C)alkyl [wherein a central -CH,- chain link is optionally mono- or di-substituted by
(1-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring
containing the A, link when A, is a nitrogen atom or an sp” carbon atom, and that positions .

10 marked * are not replaced by -NH- in the three membered ring in (IDal), (TDa4) and (TDa5);
and
- (i) thering 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
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-

15 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 Re is group (Re2)) and also hydroxy or halo;
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wherein Re has any of the values listed hereinbefore or hereinafter.

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

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

10

7-membered ring skeletons

O o o

[4,1,0] [3,2,0] [3,1,1] [2,2,1]
{TDb1) {TDb2) (TDb3) (TDb4)

8-membered ring skeletons i . ;

[3,3,0] - [4.2,0] [41,1] B8.2,1] [2,2,2]
(TDb5) (TDh8) (TDb7) (TDb8) (TDb9)

9-membered ring skeletons

D0y b e A

[4,3,0] [5,2,0] {4,2,1] [3,3,1] [3.2,2]
{TDB10) (TDb11) (TDh12) (TDb13) {TDb14)
wherein;

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

ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any posiﬁon

15

other than as part of the 3-membered ring in (TDb1);

(i)  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 fother than from a bridgehead position or from an sp® carbon atom in the 4-
membered 1ing in (TDb2), (TDb6) and (TDb11)]; |
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(ii)  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 i)osiﬁon], >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 -
CH,- chain link is optionally mono- or di-substituted by (1-4C)alkyl]; with the proviso that
when the ring system is linked via a ring nitrogen atom or an sp® carbon atom any replacement
of a ring carbon atom by -NRe-, 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); wherein Rc has any of the values listed
hereinbefore or hereinafter. 7

It will be appreciated that unstable anti-Bredt compounds are not contemplated in this
definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7), (TDb8), (TDb9),
(TDb12), (TDb13) and (TDb14) in which an sp’ carbon atom is directed towards a bridgehead
position). _ .

Particularly preferred values of (TDb) are the following structures of formula (TDb4),
(TDB8) and/or (TDbHY); wherein Re has any of the values listed hereinbefore or hereinafter.

' The above preferred values of (TDb) are particularly preferred when present in Q1 or Q2,

especially QI.

Rec
LB
N-

N
\ Re
\
: N
LEEN*‘ f;@
AN Aﬂ AN
Re : Rc
[2,2,1] [3.2,1] [2,2,2]
{TDb4a & b) (TDb8) {TDh9)

In another embodiment there is provided a compound of formula (I) as defined by
formula (IP) below :
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it
—N O
\*K/ N
HET
ar)
wherein

. HET is an N-tinked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen

heteroatoms or (ii) a further heteroatom selected from O and § together with an optional

further nitrogen heteroatom; which ring is optionally substituted on a C atom by an 0Xo or

- thioxo group; and/or the ring is optionally substituted ona C atom by 1 or 2 (1-4C)alkyl’

10

15

20

groups; and/or on an available nitrogen atom (provided that the ring is not thereby
quaternised) by (1-4C)alkyl;

Qis
R - R°PR,
: A
il
R5P R?
wherein:

R? and R? are independently hydrogen or fluoro;

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

>A-B- is of the formula >C=C(R?)- , >CHCHR* , >C(OH)CHR®- or >N-CH;-

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

Dis O, S, 8O, SO, or NR™; '

R* and R¥ are independently oxo (=0) [but not when R is group (PC) below], (1-4C)alkyl,
(1-4C)alkanoylamino-(1-4C)alkyl, hydroxy-(1-4C)alkyl, carboxy, (1-4C)alkoxycarbonyl,
ARp-oxymethyl, ARp-thiomethyl (wherein ARp is as defined hereinbelow) or independently
as defined for R™ hereinbelow with the proviso that R” and R are not phenyl, benzyl, ARp
(as defined hereinbelow), a tetrazole ring system, cyclopentyl or cyclohexyl; and when D is O
or 8, R and R are additionally independently hydroxy or bromo;

wherein R is selected from (PA) to (PE) :-
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(PA) hydrogen, cyano, 2-((1-4C)alkoxycarbonyl)ethenyl, 2-cyanoethenyl,
2-cyano-2-((1-4C)alkyl)ethenyl, 2-(1-4C)alkylaminocarbonylethenyl;

(PB) phenyl, benzyl, ARp (as defined hereinbelow) or a tetrazole ring system [optionally
mono-substituted in the 1- or 2- position of the tetrazole ring by (1-4C)alkyl, (2-4C)alkenyl,
(2-4C)alkynyl or (1-4C)alkanoyl] wherein the tetrazole ring system is joined to the nitrogen in
NR™ by a ring carbon atom;

®PC) R'CO-,R'™S0,- or R'CS-

wherein R'® is selected from (PCa) to (PCH) :-

(PCa) ARp (as defined hereinbelow);

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

(PCc) hydrogen, (1-4C)alkoxycarbonyl, triftuoromethyl, amino, (1-4C)alkylamino,
di({1-4C)alkyl)amino, 2-(5- or 6-membered heteroéryl)ethenyl, 2~(5- or 6-membered
(partially) hydrogenated heteroaryl)ethenyl, 2-phenylethenyl [wherein the heteroaryl or
phenyl substituent is optionally substituted on an available carbon atom by up to three
substituents independently selected from (1-4C)alkoxy, halo, cyano and (for the phenyl
substifuent only) (1-4C)alkylsulfonyl]; : : S { _'
(PCd) (1-10C)alkyl [optionally substituted by one or more groups (including geminal |
disubstitution) each independently selected from hydroxy and amino, or optionally
monosubstituted by cyano, halo, (1-10C)alkoxy, trifluoromethyl, (1-4C)alkoxy-(1-4C)alkoxy,
(1-4C)alkoxy-(1-4Calkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, (1-4C)alkoxycarbonyl,
(1-4C)alkylamino, di{(1-4C)alkyl)amino, (1-6C)alkanoylaminoe, (1-4C)alkoxycarbonylamino,
N-(1-4C)alkyl-N-(2-6C)alkanoylamino, (1-4C)alkylS(Q) NH-,
(1-4C)alkylS(0),((1-4C)alky)N~; fluoro(1-4C)alkylS (ijlﬂH-,-
fluoro(1-4C)alkylS(0),((1-4C)alky)N-, phosphono, (1-4C)alkoxy(hydroxy)phosphoryl,

- di-(1-4C)alkoxyphosphoryl, (1-4C)alkylS(O),- , phenyl, nalihthyl; phenoxy, naphthoxy,

30

phenylamino, naphthylamino, phenylS(O),-, naphthylS(O),- [wherein said phenyl and
naphthyl groups are optionally substituied by up to three substituents independently selected
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from (1-4C)alkoxy, halo and cyano}, or CYp (as defined herembelow) wherein (where
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appropriate) pis 1 or 2 and qis 0, 1 or 2[;

(PCe) R"™C(0)O(1-6C)alkyl wherem R'"isan optlona]ly substituted 5- or 6-membered
heteroaryl, optionally substituted phenyl, (1-4C)alkylamino, benzyloxy-(1 -4C)alkyl or
optionally substituted (1-10C)alkyl;

(PCH R™O0- wherein R™ is benzyl or optionally substituted (1-6C)alkyl;

(D) RYOC(R)=CH(C=0)-, R'C(=0)C(=0)-, RAN=C(R")C(=0)- or RNHC(R)=CHC(=0)-
wherein R® is (1-6C)alkyl, R® is hydrogen or (1-6C)alkyl, or R® and R® together form a
(3-4C)alkylene chain, R'is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,

-{1-6C)alkoxy(1-6C)alkyl, amino, (1-4C)alkylamino,

di-(1-4C)alkylamino, (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkoxy, hydroxy(2-6C)atkoxy,
(1-4C)alkylamino(2-6C)alkoxy, di-(1-4C)alkylamino(2-6C)alkoxy, R® is (1-6C)alkyl,
hydroxy or (1-6C)alkoxy, R" is hydrogen or (1-6C)alkyl, R} is hydrogen, (1-6C)alkyl,
optionally substituted phenyl or an optionally substituted 5- or 6-membered heteroaryl [and
(partially) hydrogenated versions thereof] and R! is hydrogen or (1-6C)alkyl;

(PE) R™CHR"?)(CH,),- wherein m is 0 or 1, R™ is fluoro, cyano, (1-4C)alkoxy,
(1-4Calkylsulfonyl, (1-4C)alkoxycarbonyl or hydroxy, (provided that when m is 0, R™*" is not
fluoro or hydroxy) and R'® is hydrogen or (1-4C)alkyl; '
wherein ARp is optionally substituted phenyl, optionally substituted phenyl(1-4C)alkyl,
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl;
wherein ARp is also an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in
which the bicyclic heteroai‘yl 1ing systems may be linked via an atom in either of the rings
comprising the bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring
systems are linked via a ring carbon atom and may be (partially) hydrogenated;

wherein CYp is selected from:-

@ 4-, 5- or 6-membered cycloalkyl ring;

(i)  5-or 6-membered cycloalkenyl ring;

(i)  5-or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered
beteroaryl-S(O),-, S- or 6-membered heteroarylamino [and (partially) hydrogenated versions
thereof] and
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(iv)  5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic
heteroaryl-S(O),-, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions
thereof]; | | _

wherein q is 0, 1 or 2 and any of the aforementioned ring systems in CYp may be optionally
substituted by up to three substituents independently selected from halo,

(1-4C)alkyl [including geminal disubstitution when CYp is a cycloalkyl or cycloalkenyl ring],
asyl; oxo and nitro-(1-4C)alkyl; and pharmaceutically-acceptable salts thereof.

In this embodiment (IP) of the 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 only, and references to individual branched chain alkyl groups such as
“isopropyl” are specific for the branched chain version only. A similar convention applies to
other radicals, for example halo(1-4C)alkyl includes 1-bromoethyl and 2-bromoethyl.

In this embodiment (IP) of the specification a ‘5- or 6-membered heteroaryl” and

‘heteroaryl (monocyclic) ring” means a 5- or 6-membered aryl ring wherein (umless stated

otherwise) 1, 2 or 3 of the ring atoms are selected from nitrogen, oxygen and sulfir. Unless

20

25

stated otherwise, such rings are fully aromatic. Particnlar examples of 5- or 6-membered
heteroaryl ring systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine,
pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole and thiophene.

In this embodiment (IP) of the specification a ‘5/6 or 6/6 bicyclic heteroaryl ring

system’ and ‘heteroaryl (bicyclic) ring” means an aromatic bicyclic ring system comprising a

6-membered ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic
ring system containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. Unless
stated otherwise, such rings are fully aromatic. Paﬁicular examples of 5/6 and 6/6 bicyclic
ring systems are indole, benzofuran, benzoimidazole, benzothiophene, benzisothiazole,
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline,
quinazoline, phthalazine, cinnoline and naphthyridine.

In this embodiment (IP) of the specification a *4-, 5- or 6-membered cycloalkyl ring’

.. means a cyclobutyl, cyclopentyl or cyclohexyl ring; and a “5- or 6-membered cycloalkenyl

30

ring’ a means cyclopentenyl or cyclohexenyl ring.
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Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and
naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R, R R
and ARp include halo, (1-4C)alkyl, hydroxy, pitro, carbamoyl, (1-4C)alkyloarbamoy,
di-((1-4C)alkyl)carbamoyl, cyano, triftnoromethyl, trifluoromethoxy, amino,
(1-4C)alkylamino, di((1-4C)alkyl)amino, (1 -4C)alkylS(0),-, (wherein q is 0, 1 or 2), carboxy,
(1-4C)alkoxycarbonyl, (2-4C)atkenyl, (2-4C)alkynyl, (1-4C)alkanoyl, (1-4C)alkoxy,
(1-4C)alkylS(O),amino, (1-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally

‘substituted by up to three substituents selected from halo, (1-4C)alkoxy or cyano), furan,
- pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole,

isothiazole, thiazole, thiophene, hydroxyimino(1-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl,
hydroxy-(1-4C)alkyl, halo-(1-4C)alkyl, nitro(1-4C)alkyl, amino(1-4C)alkyl,
cyano(1-4C)alkyl, (1-4C)alkanesulfonamido, aminosulfonyl, (1 ~4C)alkylaminosulfonyl and
di-((1-4C)alkyl)aminosulfonyl. The phenyl and naphthyl groups and heteroaryl (mono- or

bicyclic) rings in R, R" and ARp may be mono- or disubstituted on ring carbon atoms with
substituents independently selected from the above list of paﬁicular optional substitients.

For the avoidance of doubt, phosphono is -P(O)(OH),; (1-4C)alkexy(hydroxy)-
phosphoryl is a mono-(1-4C)alkoxy derivative of -O-P(Q)(OH),; and di-(1-
4C)alkoxyphosphoryl is a di-(1 —4C)a1k0xy derivative of -O-P(O)(OH),.

In this embodimient of formula (P} a ‘5- or 6-membered heteroaryl” and “heteroaryl
(monocychc) ring’ means a 5- or 6-membered aryl ring wherein (unléss stated otherwise) 1, 2
or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless stated otherwise,
such rings are fully aromatic. Particular examples of 5- or 6-membered heteroaryl ring
systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine,
isoxazole, oxazole, isothiazole, thiazole and thiophene.

' Particular examples of 5-membered heteroaryl rings containing 2 or 3 heteroatoms
independently selected from N, O and S (with the proviso that thiere are no 0-0, 0-S or S-8
bonds; and in an alternative embodiment, also no N-S bonds) are pyrazole, imidazole, 1 2,3-
triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2 ,4-oxadiazole, 1,2,5-
oxadiazole, 1,3,4-oxadiazole; and also in an alternative embodiment, isothiazole, 1,2,5-

thiadiazole, 1,2,4-thiadiazole or 1,2,3-thiadiazole.
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In this embodiment of formula (IP) a *5/6 or 6/6 bicyclic heteroaryl ring system® and
“heteroaryl (bicyclic) ring’ means an aromatic bicyclic ring system comprising a 6-membered
ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic ring system
containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur, Unless stated
otherwise, such rings are fully aromatic. Particular examples of 5/6 and 6/6 bicyclic ring
systems are indole, benzofuran, benzimidazole, benzothiophene, benzisothiazole,
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline,

quinazoline, phthalazine, cinnoline and naphthyridine.

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and

naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R™?, R*?, Ri
and ARp include halo, (1-4C)alkyl , hydroxy, nitro, carbamoyl, (1-4C)alkylcarbamoyl, di-((1-
4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, (1-4C)alkylamino,

di{(1-4C)alkylamino, (1-4C)alkyl S(O)q- (gis 0, 1 or 2), carboxy, (1-4C)alkoxycarbonyl, (2-

- 4C)alkenyl, (2-4C)alkynyl, (1-4C)alkanoyl, (1-4C)alkoxy, (1-4C)alkylS(O),amino, (1-

15

4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally substituted by up to three
substituents selected from halo, (1-4C)alkoxy or cyano), furan, pyrrole, pyrazole, imidazole, |
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, thiophene,

-~ hydroxyimino(1-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl, hydroxy-(1-4C)alkyl, halo-(1-

20
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4C)alkyl, nitro(1-4C)alkyl, amino(1-4C)alkyl, cyano(1-4C)alkyl, (1-4C)alkaunesnlfonamido,
aminosulfonyl, (1-4C)alkylaminosulfonyl and di-((1-4C)alkyl)aminosulfonyl. The phenyl
and naphthyl groups and heteroaryl (mono- or bicyclic) rings in R"?, Ri and ARp may be
mono- or di-substituted on ring carbon atoms with substituents independently selected from
the above list of particular optional substituents.

In this specification the term *alkyl' includes straight chained and branched structures.
For example, (1-6C)alkyl includes propyl, isopropyl and tert-butyl. However, references to
individual alky] groups such as “propy!” are specific for the straight chained version only, and
references to individnal 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.

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

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

()
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definitions and embodiments disclosed hereinbefore, or hereinafter,

Examples of (1-4C)alkyl and (1-5C)alkyl include methyl, ethyl, propyl, isopropyi and
t-butyl; examples of (1-6C)alkyl islclude 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)alkanoylamino-(1-4C)alky! include
formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(1-4C)alkyl
and hydroxy(1-6C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl and 3-
hydroxypropyl; examples of (1-4C)alkoxycarbonyl include methoxycarbonyl, _
ethoxycarbonyl and propoxycarbonyl; examples of 2-((1-4C)alkoxycarbonyl)ethenyl inclade
2-(methoxycarbonyl)ethenyl and 2—(ethoxycarbony1)etﬁeny1; examples of 2-cyano-2-((1-
4C)alkyl)ethenyl ipciude 2—cyaho—2-methylethenyl and 2-cyai10-2—eﬂ1yletheny1; exemples of
2-nitro-2-((1-4C)aﬂ(yl)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2-ethylethenyl;
exéﬁples of 2~((1 ~4C)a_lkylaminocarbonyl)ethenyl include 2-
(methylaminocarbonyl)ethenyl and 2—(ethy1aminecarbonyl)ethenyl' examples of (2-
4C)alkenyl include allyl and mel examples of (2-4C)alkynyl include ethynyl and 2-
propynyl; examples of (1-4C)alkanoyl include formyl, acetyl and proplonyl examples of (1-

‘_ 4C)alkoxy include methoxy, ethoxy and propoxy; examples of (1 GC)alkoxy and (1-

: IOC)alkoxy mclude methoxy, ethoxy, propoxy and pentoxy; examples of (1-4C‘)a1kylth10
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nclnde methylthio and ethylthlo examples of (1-4C)alkylamino mclude methylamino,
ethylammo and propylammo examples of da-((1-4C)alkyl)am1no include dnnethylammo, N-
ethyl—N-methylammo dleﬂaylammo, N—methyl N~propy1am1no and d1propylammo examples '
of halo’ groups include fluoro, chloro and bromo; examples of (1 -4C)alkylsulfonyl mclude
meﬂ:lylsu]fonyl and ethylsu}fonyl, examples of (1-4C)a1koxy—(1—4C)alkoxy and (1-
6C)alkoxy-(1-6C) alkoxj incllide methoxymethoxy, 2—meﬂioxyethoxy, 2-ethoxyethoxy and 3-
methoxypropoxy; examples of | |
(1-4C)alkoxy—(1-4C)alkoxy—(l—4C)aIkoxy include 2- (methoxymethoxy)ethoxy,

2- (Z-methoxyethoxy)ethoxy, 3- (Z-methoxyethoxy)propoxy and 2—(2—ethoxyethoxy)ethoxy,
examples of (1 -4C)alky1$(0)zammo include methylsulfonylammo and ethylsulfonylamino;
examples of (1-4C) alkanoylamino and (1-6C)allcanoylammo include formamido, acetamido
and -propienylamind; examples of (1-4C)alkexycarbonylamino include

methoxycarbenylamjno and ethoxycarbonylamino; exémples 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) alkylS(O)pNH— wherein pislor2 include

methylsuifinylamino, methylsulfonylamino, ethylsulfinylamino and ethylsulfonylamino;
examples of (1-4C)alkylS(O)p((1-4C)alky)N- wherein p is 1 or 2 include
methylsulfinylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino and 2-
(ethylsulfonyDethylamino; examples of fluoro(1-4C)alkylS(O)pNH- wherein p is 1 or 2
include trifluoromethylsulfinylamine and trifluoromethylsuifonylamino; examples of
fluoro(1 -4C)allcylS(O)p((1-4C)allty[)NH- wherein p is 1 or 2 include
mﬂuoromeﬂlylsulﬁnylmethylammo and trifluoromethylsulfonylmethylamino examples of (1-
4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)pho sphoryl and
ethoxy(hydroxy)phosphoryl examples of dl—(1-4C)alkoxyph0sphoryl mclude di-
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl; examples of (1-
4C)alkylS(O)q~ Wherem qis 0, 1 or 2 include methylthio, ethylthio, methylsulﬁnyl,
ethylsulfinyl, methf,rlsu]foﬁyl and ethylsulfonyl; examples of pll_enylS(O)q and
naphtiylS(0) - wherein g 1s 0, 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and
ﬁaphthylthio naphﬁjlsulﬁnyl atld naphthylsulfonyl reSpectively; examples of beniyloxw—(l-
4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)alkylene chain

are tnmethylene or tetramethylene examples of (1-6C) alkoxy~(1—6C)alkyl include

20
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methoxymethyl ethoxymethyl and 2—methoxyethyl examples of hydroxy-—(2—6C)alkoxy

‘include 2—hyd:oxyeﬂnoxy and 3-hydroxypropoxy; examples of (1-4C)alkylamino-(2-
6C)alkoxy include 2-methylaminoethoxy and 2-ethylam1'noethexy_; examples of di—(lQ .

4C)alkylamiﬂos(2-6C)alkoxy includem 2-dimethylaminoethoxy and 2-diethylaminoethoxy;
examples of phenyl(1-4C)alkyl mclude benzyl and phenethyl; examples of (1-
4C)alkylcarb amoyl mclude methylcarbamoyl and emylcarbamoyl examples of dl((l--
4C)alkylcarbamoyl include di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of
hydroxyimino(l-tl(l)alkyl include hydroxyirnjﬁomethyL 2-(hydroxyimino)ethyl and 1-

(hydroxymmo)ethyl, examples of (1-4C)alkoxyimino-(1- 4C)a1kyl include

methoxylmmomeﬂlyl ethoxymnomethyl, 1 (methoxyImmo)ethyl and 2-
(methoxwmmo)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-
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aminoethyl, 2-aminoethyl and 3-aminopropyl; examples of eyano(1-4C)alkyl include

cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of a-

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, ethylsu]fdnyloxy and propylsulfonyloxy;
examples of (1-4C)alkanoyloxy include acetoxy; examples of {1-4C)alkylaminocarbonyl

_include methylammocarbonyl and ethylaminocarbonyl; examples of di((1-

4C)alkyl)aminocarbonyl include dimethylaminocarbonyl and diethylaminocarbonyl;

examples of (3-8C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;
exarples of (4-7C)eycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of
di(N-(1-4C)alkyDaminomethylimino include dimethylaminomethylimino and
diethylaminomethylimine.

Particular values for AR2 include, for example, for those AR2 containing one
heteroatom, furan, pyrrole, thiophene; for those AR2 containing one to fout 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 atom, exazole, 1soxazole and oxazine;
for those AR2 containing one N and one S- atom, thiazole and isothiazole; for those AR2
containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole.

Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5-

dihydropyrrol-4-yl) and tetrahydropyridine (especially 1,2,5,6~tetrahydropyrid-4-yl).

Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine,
morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine
(preferably piperazino), imidazoline and piperidine, 1,3-dioxolan-4-y1, 1,3-dioxan-4-yl, 1,3-
dioxan-5-y1 and 1,4-dioxan-2-yl.

Particular values for AR3 include, for example, bicyclic benzo-fused systerns
containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such

ting systems include, for example, indole, benzofuran, benzothiophene, benzimidazole,
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benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinohne, quinoxaline,
quinazoline, phthalazine and cinmoline. |

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

Further particular examples of AR3 include bicyclic heteroaryl ring systems with at
least one 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-ajpyrrole, pyrrolo[2,1-b]thiazole, 1H-imidazo[1,2-ajpyrrole,
1H-imidazo[1,2-alimidazole, 1H,3H-pyrrolo[1,2-cJoxazole, 1H-imidazo[1,5-alpyrrole,
pyrrolo[1,2-bJisoxazole, imidazo[5,1-blthiazole, imidazo[2,1-bJthiazole, 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-ajpyrazine,
pyrrolo[ 1,2-a]pyrimidine, pyrido[2,1-c]-s-triazole, s-iriazolef1,5-ajpyridine,
imidazo[1,2-c]pyrimidine, imidazo{1,2-a}pyrazine, imidazo{1,2-a]pyrimidine,

. imidazo[1,5-a]pyrazine, imidazo[1,5-a]pyrimidine, imidazo[ 1,2-b}-pyridazine,

20

s-triazolo[4,3-a]pyrimidine, imidazo[5,1-b]oxazole and mmidazo[2,1-bloxazole. Other specific

examples of such ring systems include, for example, [1H]-pyrrolo[2,1-cjoxazine, [3H]-
oxazolo[3,4-alpyridine, [6H]-pyrrolo[2,1-cloxazine and pyrido[2,1-c][1,4joxazine. 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

25
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imidazo[2,1-bloxazole.
Particular examples of AR3a and AR3b include, for example, indoline,

- 1,3,4,6,9,9a-hexahydropyrido|2,1¢][1,4]oxazin-8-yl, 1,2,3,5,8,8a-

hexahydroimidazo{1,5alpyridin-7-yl, 1,5,8,8a~tetrahydrooxazolo{3,4alpyridin-7-yl,
1,5,6,7,8,8a-hexahydrooxazolo|3,4alpyridin-7-yl, (7aS)[3H,5H]}-1,7a~ |
dihydropyrrolo[1,2c]oxazol-6-y1, (7aS)[SH]-1,2,3,7a-tetrahydropyrrolo[1,2c]imidazol-6-y1,
(7aR){3H,5H]-1,7a-dihydropyrrolo[ 1,2c]oxazol-6-yl, [3H,5H]-pyrrolo[1,2-cloxazol-6-y],
[5H]-2,3~dihydropyrrolo[1,2-climidazol-6-yl, [3H,5H]-pyrrolo[1,2-c]thiazol-6-yl, {3H,5H]}-
1,7a-dihydropyrrolo[1,2-c]thiazol-6-yl, [SH]-pyrrolo[1,2-climidazol-6-yl, {1H]-3,4,8,8a-

»
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tetrahydropyrrolof2,1-cloxazin-7-y, [3H]-1,5,8 8a—tetrahydrooxazolo[3 4—a]pyr1d-7-y1 [BH]
5,8-dihydroxazolo[3,4-aJpyrid-7-yl and 5,8-dihydroimidazo[1, S—a]pynd-’]-yl

Particular values for AR4 include, for example, pyrrolo[a]quinoline,
2,3-pyrroloisoquinoline, pyrrolo[alisoquinoline, 1H-pyrrolo[1,2-a]benzimidazole,
9H-1m1dazo[1 ,2-ajindole, 5H~1m1dazo[2 1-ajisoindole, 1H-imidazo[3,4-a]indole,

Imidazo[1 2—a]qmno]me imidazo[2, l-a]xsoqumohne tmidazo[1,5- a] quinoline and
1midazo[5,1-alisoquinoline.

Particular values of AR4a include partially hydrogenated version of those AR4 values
listed immediately above.

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

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

Suitable substituents on AR1, AR2, AR2a, AR?2b, 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 (preferably one) substituents selected
independently from hydroxy, trifluoromethyl, (1 -4C)alkyl S(O)g- (q is 0, 1 or 2) (this last
substituent preferably on AR1 only), (1-4C)alkoxy, (1-4C)alkoxycarbonyl, cyano, nitro, (1-
4C)alkanoylamino, -CONRvRwW or -NRvRw}, trifluoromethyl; hydroxy, halo, nitro, cyano,
thiol, (1-4C)alkoxy, (1-4C)alkanoyloxy, dimethylaminomethyleneaminocarbonyl, diQN-(1-
4C)alkyl)aminomethylimino, carboxy, (1-4C)alkoxycarbonyl, (1-4C)alkanayi, (1-
AC)alkylSO,amino, (2-4C)alkenyl {optionally substituted by carboxy or (1-
4C)alkoxycarbonyl}, (2-4C)alkynyl, (1-4C)alkanoylamino, oxo (=0), thioxo (=S), (1-
4C)alkapoylamino {the (1-4C)alkanoyl group being optionally substituted by hydroxy}, (1-
4C)alkyl S(O)q- (qis 0, 1 or 2) {the (1-4C)alky! group being optionally substituted by one or
more groups independently selected from cyano, hydroxy and (1-4C)alkoxy}, -CONRvRwW or
-NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyi].

Further suitable substituents on AR1, AR2, AR2a, ARZb, AR3, AR3a, AR3b, AR4,
ARd4a, CY1 and CY2 (on an available carbon atom), and also on alkyl groups (unless |
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indicated otherwise) are up to three substituents independently selected from

~ trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three
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substituents independently selected from halo, (1-4C)alkoxy or cyano}, furan, pyzrole,
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole,
thiazole, thiophene, hydroxyimino(1-4C)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)alky1].. '

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 geminal disubstitution), (1-4C)alkoxy, (1-4C)alkylthio,
acetamido, (1-4C)alkanoyl, cyano, trifluoromethyl and phenyl].

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

Suitable substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are

‘(on an available nitrogen atom, where such substitution does not result in quaternization) (1-

AQC)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, triffuoromethyl, (1-4C)alkyl S(O)q- (qis 0, 1 or 2), (1-4C)alkoxy, (1- ‘ (
4(C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRvRw 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).
Suitable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably)

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

30

aspect suitable salts are base salts such as an alkali metal sali for example sodium, an alkaline
earth metal salt for example calcium or magnesium, an organic amine salt for example
triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine,
N, N-dibenzylethylamine, fris-(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
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charged functions and the valency of the cations or anions, A preferred pharmaceutmally—
acceptable salt is the sodium salt.

However, to facilitate isolation of the salt during preparation, salts which are less

‘soluble in the chosen solvent may be preferred whether pharmaceuntically-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 @D. 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 corapound 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 apharmaceuucaﬂy—acceptable

salt thereof.

Various forms of pfodrugs 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, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and

e) N. Xakeya, et al., Chem Pharm Bull, 32, 692 (1984).

An in-vivo hydrolyséble ester of a-compound of the formula (I) or a pharmaceutically-
acceptable salt thereof containing carboxy or hydroxy group is, for example, a
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to
produce the parent acid or alcohol. Suitable pharmacentically-acceptable esters for carboxy
include (1-6C)alkoxymethyl esters for example methoxymethyl, (1-6C)alkanoyloxymethyl
esters for example pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(1-
6C)alkyl esters for'examiale 1-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-onylmethyl esters
for example 5-methyl-1,3-dioxolan-2-ylmethyl; and (1-6C)alkoxycarbonyloxyethyl esters for
example I-methoxycarbonyloxyethyl and may be formed at any carboxy group in the

compounds of this invention.
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An in-vivo hydrelysable ester of a compound of the formula (I) or a pharmaceutically-
acceptable salt thereof containing a hydroxy group or groups mcludes inorganic esters such as
phosphate esters (including phosphoramidic cyclic esters) and a—acyloxﬁralky] ethers and
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give
the parent hydroxy group/s. Examples of 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 N-(di-(1-4C)alkylaminoethyl)-N-(1-4C)alkylcarbamoyl (to give
carbamates), di-(1-4C)alkylaminoacetyl 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 benzoyl ring.

Certain suitable in-vivo hydrolysable esters of a compound of the formula (I) are
described within the definitions listed in this specification, for example esters described by the
definition (Rec2d), and some groups within (Rc2¢). Suitable in-vivo hydrolysable esters of a
compound of the formula (I) are described as follows. For example, a 1,2-diol may be

cyclised to form a cyclic ester of formula (PD1) or a pyrophosphate of formula (PD2) :

HO - (I? 0\\ /O\. //O
~p. H-o-F R~on
O o O c
(PDI) ®D2)

Particularly interesting are such cyclised pro-drugs when the 1,2-diol is on a (1-
4C)alkyl chain linked to a carbonyl group in a substituent of formula Re bome by a nitrogen

_atom in (TC4). Esters of compounds of formula (I) wherein the HO- function/s in (PD1) and

(PD2) 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 formula (I) in which any free hydroxy group independently forms a phosphoryl
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(apd is 1) or phosphiryl (npd is 0} ester of the formula (PD3) :

(0)
H
B
HO”/ O
HO
(¥D3)
Useful intermediates for the preparation of such esters include compounds containing

a group/s of formula (PD3) in which either or both of the -OH groups in (PD3) is
independently protected by (1-4C)alkyl (such compounds also being interesting compounds in

npd

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-
4Cjalkoxy).

Thus, prodrugs containing groups such as (PD1), (PD2) and (PD3) may be prepared by
reaction of a compound of formula (I) containing suitable hydroxy group/s with a suitably

- protected phosphorylating agent (for example, containing a chloro or dialkylamino leaving

15

20

25

group), followed by oxidation (if necessary) and deprotection.

When a compound of formula () 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.

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

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 group of formula (PD1), (PD2) and/or (PD3) may ionise (partially or fully) to

form salts with an appropriate number of counter-ions. Thus, by way of example, if an in-vivo

hydrolysable ester prodrug of a compound of formmula () contains two {PD3) groups, there are
four HO-P- functionalities present in the overall molecule, each of which may form an
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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 (TA):

HET

(14)

The present invention includes the pure enantiomer depicted above or mixtures of the
5R and 5S 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
10 same effect as the same weight of the pharmaceutically active enantiomer. For the avoidance
of doubt the enantiomer depicted above is generally the 5(R) enantiomer, although certain
compounds (such as HET as pyrid-2-one) are the 5(S) enantiomer. Examples of 5(S) -
- compounds are iilustrated in the accompanying non-limiting Examples. |
Furthermore, some compounds of the formula (I) may have other chiral centres. It is
15 to be understood that the invention encompasses all such optical and diastereo-isomers, and
raceniic mixtures, that possess antibacterial activity. It is well known in the art how to
prepare optically-active forms (for example by resolution of the racemic-form by
recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by
biotransformation or by chromatographic separation) and how to determine antibacterial
20 activity as described hereinafter. '
The invention relates to all tautomeric forms of the compounds of the formula (I) that
possess antibacterial activity.
Tt is also to be understood that certain compounds of the formula (I) can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. Itis to be

25 understood that the Invention encompasses all such solvated forms which possess antibacterial
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activity.

It is also to be understood that cerpain compounds of the formula (T) 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 pathogens incloding organisms known to be resistant

to most commonly used antibiotics. Physical and/or pharmacokinetic properties, for example
increased stability to mammalian peptidase metabolism and 2 favourable toxicological profile
are important features. The following compounds possess favourable physical and/or
pharmacokinetic properties and are preferred.

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

Preferably Q is selected from Q1, Q2, Q4, Q6 and Q9; especially G1, Q2 and Q9
more particularly Q1 and Q2; and most preferably Q is Q1.

Preferably T is selected from (TAf), (TDb) or (TC); especially groups (TAf2), (TCb)
and (TCc); more particularly (TC2), (TC3) and (TC4); and most preferably (TC5), (TC7) or
(TC9), and most particularly (TC9) and (T'C5). Especially preferred is each of these values of

. T when present in Q1 and Q2, particularly in Q1.

25

30

Preferable values for other substituents (which may be used where appropriate with
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :-

(a0) In one embodiment HET is 2 6-membered heteroaryl ring as defined herein, and in
another embodiment HET is a 5-membered heteroaryl ring as defined herein. Preferably HET
1s a 5S-membered heteroaryl as defined herein.

In this specification it will be appreciated that when HET is a 5-membered heteroaryl
ring, the ring must be aromatic and that when HET is a 6-membered heteroaryl ring, the ring
system (which contains the optimum number of double bonds) can necessarily only be
psendoaromatic. It will also be appreciated that when HET as an N-linked 5-membered
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heterd aryl ring 1s optionally substituied on an available carbon atom by oxo or thioxo then,
when HET contains - to 3 further nitrogen heteroatoms, one of the further nitrogen
heteroatoms is present-as NH or'as N—(1-4C)a]ky1. Similarly, when HET as an N—linked 5-
membered heteroaryl ring is optionally substituted on an available nitrogen atom by (1-
5 4C)alkyl then the ring is substituted on an available carbon atom by oxo or thioxo.

(a)  When HET is a 6-membered heteroaryl as defined herein, preferably HET is pyridine
or pyridazine; preferably with a 2-oxo substituent. .
(b)  When HET is a 5-menibered heteroaryl as defined herein, preferably HET contains
t'mly nitrogen heteroatoms or is thiadiazole or thiazole.

10 () Yetmore prefcrably HET is triazole, tetrazole or imidazole, especially triazole or
tetrazole, and most especially triazole.
GY Further preferred as HET is 1,2,3-triazole and 1,2,4-triazole, especially 1,2,3-triazole,
and most especially 1,2,3-triazol-1-yl |

- (e) Further preferred as HET is 1,2,3,4-tetrazole, especially 1,2,3,4-tetrazol-2-yl.

15 (f)  Most prefermred is HET as 1,2,3-triazol-1-y1.
(g)  Preferably HET (when a 5-membered ring) is unsubstituted.
(b)  Preferably R® is hydrogen;
@) Preferably R* and R are independently selected from hydrogen, (1-4C)alkyl,
carboxy, (1-4C) alkoxycarbonyl, hydroxymethyl, {1-4C)alkoxymethyl or carbamoyl;

20 ()  More preferably R* and R* are hydrogen;
(k)  Preferably R? and R? are hydrogen or fluoro; .
) In one aspect of the invention more preferably one of R? and R® is hydrogen and the
other fluoro. In another aspect of the invention both R? and R? are fluoro; |
(m) Preferably >A-B- is of the formula >C=CH- (i.e. R® is preferably hydrogen)

25 or>N-CH;-;
(m)  Preferably Dis O or NR";
(0)  Preferably R is ARp, R‘“"CO—,V R'’S0,-, R™*CS-;
(p)  More preferably R” is ARp (most preferably benzyl, pyrimidyl, pyridinyl, pyridazinyl
or pyrazinyl) or R'*CO-; ' '

30 (@) Particularly R is R'*CO-;
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(q1)  Especially preferred is R*PCO- (or R**CO-) wherein R™® (or R™) is (1-10)alkyl
optionally substituted by hydroxy or (1-4C)ally1S(0),- (wherein q is 0, 1 or 2), wherein the
(1-4C)alkyl group is optionally substituted as defined herein for this particular substituent;
{r) Preferably ARp is 5- or 6-membered heteroaryl; more preferably ARp is 6-membered
beteroaryl, such as pyridinyl; _

(s) Preferred substituents for phenyl and carbon atoms in heteroaryl (mono- and bicyclic)
ring systems in ARp, R'"? and R' include halo, (1-4C)alkyl, hydroxy, nitro, amino, cyano,

- {1-4C)alkylS(0),- and (1-4C)alkoxy;

10

15

20

(®  Preferably the optionally substituted ring systems in ARp, R'™® and Rf are
unsubstituted; _ .
(@)  Inanother embodiment in the definition of R'® in (PC) of embodiment (TP), 1,3-
dioxolan-4-yl and 1,4-dioxan-2-y1 are excluded.

(v)  Inone aspect of the invention, preferably R'™ is ( 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)alkylamine, dimethylamino(1-4C)alkyl,
(1-4C)alkoxymethyl, (1-4C)alkanoylmethyl, (1-4C)alkanoyloxy(1-4C)alkyl, (1-5C)alkoxy or

. 2-cyanoethyl;

(w)  Inone aspect of the invention, more preferably R'® is 1,2-dihydroxyethyl,
1,3-dihydroxyprop-2~yl, 1,2,3-trihydroxyprop-1-yl, methokycarbonyl-, hydroxymethyl,
methyl, methylamino, dimethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy,

methylthio, naphthyl, tert-butoxy or 2-cyanoethyl;. .

25

(x)  Inone aspect of the invention, particularly R'* is 1,2-dihydroxyethyl,
1,3-dihydroxyprop-2-yl or 1,2,3-trihydroxyprop-1-yk

() Inanother aspect of the invention preferably R'* is hydrogen, (1-10C)alkyl [optionally

substituted by one or more hydroxy] or R"PC(0)O(1-6C)alkyl.

(z)  Inanother aspect of the invention, more preferably R'® is hydrogen, hydroxymethyl,
1,2-dihydroxyethyl or acteoxyacetyl; and/or Re2c is (1-10C)alkyl optionally substituted by (1-
4C)alkyl S(0),-(q is 0-2), optionally substituted as in claim 1.

(a3)  Preferably R™ is (1-10C)alkyl:
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..(ab)  Preferred optional substituents for (1-10C)alkyl in R™ are hydroxy, cyano, amino,

10

15

20

25

(1-4C)alkylamino, di((1-4C)alkyDamino, (1-4C)alkylS(O)p (wherein p is 1 or 2), carboxy, ..
(1-4C)alkoxycarbonyl, (1-4C)alkoxy, piperazino or morpholino;

(ac) Preferred optional substituents for (1-6C)alkyl in R™ are hydroxy, (1-4C)alkoxy,
cyano, amino, (1-4C)alkylamino, di((1-2C)alkyl)amino, (1-4C)alkylS(O),- (wherein p is 1 or
2); |

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

(ae)  Preferably R™ is (1-6C)alkyl; most preferably R is tert-butyl or methyl;

(af) ' Preferably R™ is cyano or fluoro;

(ag) Preferably R™ is hydrogen;

(ah)  Preferably CYp is naphthoxy, especially naphth-1-oxy or naphth-2-oxy.

Where preferable values are given for substituents in a compound of formula (IP), the
corresponding substituents in a compound of formula (I} have the same preferable values
(thus, for example, Rc and R in formula (I) correspond with R” and R'® in formula (IP), and
similarly for groups D and G). The preferred values of R”, for example, defined with
reference o (IP) are also preferred values of Rc and may be used as preferred values of Re in
any compound of formula (I). For compounds of formula (I) preferred values for Re are those
in group (Rc2) when present in any of the definitions herein containing Re - for example
when present in compounds in which there is a (TCS5) or (TC9) ring system. The preferred
values for R'% listed above for compounds of formula (IP) are also preferred values forR®in ~ {
compounds of formula (). In the definition of (Rc2c) the AR2a, AR2b, AR3a and AR3b
versions of AR2 and AR3 containing groups are preferably exclnded.

Particularly, HET (when substituted) is selected from the following 7 rings (HET-P1
to HET-P7) :-

8] O S O 0]
Me Me
)\\0 )\N, >\N/ s o
—N — —N — —N — N A N\ él
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The above HET definitions are especially preferred in embodiment (IP).
Especially preferred compounds of the present invention are of the formula IB):

CHET

(B)

wherein HET is triazole or tetrazole, and most especially triazole;
R? and R? are independently hydrogen or fluoro; and Rpl and Rp2 are independently

10 hydrogen, hydroxy, bromo, (1 -4C)a1ky1 carboxy, (1—4C)a]koxycarbonyl hydroxymethyl, (1-
4C)alkoxymethyl or oarbamoyl or pharmaceutlcaﬂy-acceptable salts thereof.

Further especially preferred compounds of the invention are of the formula (IB)
wherein HET is wherein HET is ttiazole or tetrazole and most espec1ally triazole; R? and R3
are independently hydrogen or fluoro; and Rpl and RpZ are mdependently hydrogen, AR-

15 oxymethyl or AR-thiomethyl .(WheremAR 1s.phenyL phenyl-(1 -4C)alkyl, naphthyl, furan,
?yrrole, pyrazole imidazole, triazole, pymmdme pyriddziﬁe pyndme isoxazole, oxazole,
isothiazole, tlnazole or thlophene) or phannaceuucaﬂy—acceptable salts thereof o

Of the above espec1a11y preferred compounds of the mventlon of the fonnula (IB)

particularly preferred compounds are those wherein Rpl and RpZ are hydro gen are
20 particularly preferred.

Further especially preferred compounde of the preéent invention are of the formmla

| (IB-1):
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| (IB-1)
wherein HET is triazole or tetrazole, and most especially triazole (particularly 1,2,3-triazole,

and especially 1,2,3-triazol-1-yl); R? and R? are independently hydrogen or fluoro and p is 1
5 or2. |
Further, especially preferred compounds of the invention are of the formula (IC):

Rp1- R2 o
o
Rep—N yan N\/K/N HET
Rp2z R |
o

wherein HET is triazole or tétrazole, and most especially triazole; R? and R? are mdependenﬂy

10 hydrogen or fluoro; Rpl and Rp2 are independently hydro gen, AR—oxymethyl or AR-
thiomethyl (wherein AR is phenyl, phenyl—(1-4C) alkyl, naphthyl faran, pyrrole pyrazole
imidazole, tuazole pynmldme pyndazme pyridine, isoxazole, oxazole, 1soth1azole thiazole
or thlophene) (i- 4C)a1ky1 carboxy, (I 4C)a]koxycarbonyl hydroxymethyl, (1- "

/‘“\\

4C)a]koxymethy1 or carbamoyl and Rép is cyano, pynn:udm—fl—yl 2—cyanoethenyl, 2—cyano—2—

15 ((1-4C)alkyDethenyl or Rep is of the formula R"’"CO R‘°1’SO?_ or R™CS- (Wherem R is
hydro gen, (1 -SC)alkyl [optlonaily substltuted by one or more groups each mdependenﬂy
selected from hydroxy and amino, or optlonally monosubstltuted by (1- 4C)a]koxy, (1-
4C)a]lcy18(0)q- (1-4C)a]kylam1no (1-4C)alkanoyl, naphthoxy, (2- 6C)a]kanoylammo or (1-
4C)alky18(0)pNH- Wherem P is 1 or 2and qis 0 lor 2] 1m1dazole triazole, pynmldme,

20 pyndazme pyridine, isoxazole, oxazole 1soth1azole thiazole, pyridoimidazole,
pyrimidoimidazole, quinoxaline, quinazoline, phthalazine, cinnoline or naphthyndme or R¥
is of the formula R"*C(0)O(1-6C)alkyl wherein R is (1-6C)alkyl), or Rep is of the formula
REC(=0)C(=0)- wherein RFis (1-6C)alkoxy; or pharmaceutically-acceptable salts thereof.
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Of the above especially preferred compounds of the invention of the formula 10,

' those wherein HET is triazole or tetrazole, and most especially triazole; R and R® are

mndependently hydrogen or fluoro; Rp1 and Rp2 are independently hydrogen, AR-oxymethyl -
or AR-thiomethyl (wherein AR is phenyl, phenyl-(1-4C)alkyl, naphthyl, furan, pyrrole,
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole,
thiazole or thiophene), (1-4C)alkyl, carboxy, (1-4C)alkoxycarbonyl, hydroxymethyl, (1-
4C)alkoxymethyl or carbamoyl and Rep is cyano, pyrimidin-2-yl, 2-cyanoetheny], 2-cyano-2-

- ((1-4C)alkyl)ethenyl or Rep is of the formula R'”CO-, R'®S02- or R'PCS- (wherein R'” is

- hydrogen, (1-5C)alkyl [optionally substituted by one or more groups each independently

10

15

20
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30

selected from hydroxy and amino, or optionally monosubstituted by (1-4C)alkoxy, (1-
4C)alkylS(0)q , (1-4C)alkylamino, (1-4C)alkanoyl, (2-6C)alkanoylamino or (1-
4C)alkylS(O)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], pyridine, or R'% is of the formula
RM"PC(0)O(1-6C)alkyl wherein R is (1—6C)a]ky1), or Rep is of the formula RFC(=0)C(=0)-
wherein Rf is (1-6C)alkoxy; or phafmaceﬁtically—acceptable salts thereof are further preferred.
Of the above éspecially preferred compounds of the invention of the formula 1o,
particularly preferred compounds are those wherein HET is triazole or tetrazole, and most
éspecially triazole; R? and R are independently hjdrdcren or fluoro; Rpl and Rp2 are
hydro gen, and Rep is pyndm—z-yl (optionally substituted with cyano) or ch is of the formula
R'CO- (wherein R'® is hydroger, 1,3- d10x01an—4-y1 (opilona]ly dlsubstltuted with (1—

'4C)alky1) or (1-5C)alkyl [optionally substituted by one or more hydroxy groups] or R'™ is of

the formula R**C(0)0(1-6C)alkyl wherein R is (1-6C)alkyl)); or pharmaceuhcally—
acceptable salts thereof. |

" Ofthe above especially preferred compounds of the invention of tﬂe formula (IC),
particularly preferred compounds are those wherein Rep is of the formula R*PCO- (wherein
R'% is hydrogen, 1,3-dioxolan-4-yl (optionally disubstituted with (1 —4C)alky1) or -(1 5C)alkyl

_[subsntuted by two hydroxy groups, e.g. 2,3- dlhydroxypropanoyl or by one hydroxy group,

e.g. hydroxyacetyl); or pharmaccuucally~acceptable salts thereof,

In another aspect of the invention partlcuiarly preferred compounds of thé invention
are of the formula (IC) wherein HET is triazole or tettazoié,' and most especially triazole; R®
and R are independently hydrogen or fluoro; Rpl and Rp2 are hydrogen and Rep is RI%CO-
(wherein R'* is hydrogen, (1-5C)alkyl [optionally substituted by one or two hydroxy groups],
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or R'? is of the formula R**C(0)O(1-6C)alkyl (wherein RM'P is (1-6C)alkyl)); and
pharmaceutically-acceptable saits thereof
. In another aspect of the invention all of the compounds of formula C[B) or (IC)
described above are further preferred when HET is triazole.
5 In yet another aspect the invention relates to all of the compounds of formuia (IB) or -
(IC) described above Wherein HET 1s 1,2,3-triazol-1-yl. .
 h another aspect of the invention there are provided preferred compounds of the
formula (IP) wherein HET is triazole or tefrazole, and most especially triazole; >A-B-is >N-
CH,- and D is NR™ (or D is O) wherein Rcp is a 6-membered heteroaryl ring containing 1, 2
10 or 3 ring nitrogen atoms as the only ring heteroatoms, linked via a ring carbon atom and
optionally substituted on a ring carbon atom by one, two or three substituents independently
selected from (1-4C)alkyl, halo, trifluoromethyl, (1-4C)alkyl S(O),- (whereinq is 0, 1 or 2),
(1-4C)alkylS(-O)zam_ine, (1-4C)alkanoylamino, carboxy, hydroxy, amino, (1-4C)alkylamino,
cti—(_l—4C)aJkylamino, (1-4C)alkoxycarbonyl, ca:_rbamoyL E—(1-4C)a]k$flearbemoy1, di-(N-(1-
15 4C)eJky1)carb amoyl, (1-4C)alkoxy, cyano or nitro; or pharmaceutically-aeceptable salts |
thereof | 7
In yet another aspect the mvenhon relates to all of the compounds of formula (IF)
described m:medmtely above Wherem >A-B-is >N-CH,- and Dis NR™ and wherein HET is
triazole or tetrazole, and most especially triazole. |
20 In all of the above aspects and preferred compounds of formula (IB) or (IC), in-vivo (
hydrolysable esters are preferred where appropriate, especially phosphoryl esters (as defined
by formula (PD3) with npd as 1). o
Inall of the above deﬁmtlons the prefelred compounds are as shown in formula (T1A),
ie.the pharmaceutlcally active (5(R)) enantiomer.
25 Particular compounds of the present invention include the compounde of Examples -
34b, 44a, 52, 54, 56, 58, 64 and 74 (wherein “a” refers to the first named coelpeund, and “b”
the second named compoun_d in the Example title); or phe:maceutieally-acceptable salts
thereof. Particularly preferred salts are the sodium salte.l VIn-vilﬁo hydielyseble est.ers, or
phamaceuticajly~aceeptable salts .thereof, of Examples with hydroxy grouﬁs are also
30 preferred, especiall_y phosphoryl. este_rs.
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- Process section :

In a further aspect the present invention provides a process for preparing a compound
of formmla (T) or a pharmaceuﬁcaﬂy—acceptablé salt or an in-vivo hydrolysable ester thereof,
It will be appreciated that during certain of the following processes certain substifuents may
Tequire protection to prevent their undesired reaction. The skilled chemist will appreciate
when such protection is required, and how such protecting groups may be put in place, and
later removed.

For examples of protecting groups see one of the many general texts on the subject, for

- example, ‘Protective Groups in Organic Synthesis® by Theodora Green (publisher: John Wiley

10

15

20

25

30

& 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 émino, 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, fbr example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for examplé 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 ,c;r.a]koxycarbonyl 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. Altematively an acyl group such
as a t-butoxycarbonyl group may be removed, for exaniple, 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 fris(triflucroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.
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A suijtable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzbyl, oran
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of profecting 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 sodiium hydroxide, or for example a ¢-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

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 m the chemical art.

A compound of the formula (I), or a pharmaceutically-acceptable salf 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 prepare 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 exaruple, the preparation of (T
group)-(fluoro)phenyl intermediates by reaction of a (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
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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 adapte& to férm necéssaly starting materials} may also be found in the

- following Patent and Application Publications, the contents of the relevant process sections of
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which are hereby incorporated herein by reference :

W005/02525; WO098/54161; WO97/37980; W097/30981 (& USS,736,545); W0O97/21708

(& US5,719,154); W097/10223; WO97/09328; W0O96/35691; W0O96/23788; W0O96/15130;
WO096/13502; W(Q95/25106 (& US5,668,286); W095/14684 (& US5,652,238); W095/07271 _
(8 US5,688,792); WO94/13649; W0O94/01110; W093/23384 (& 1US5,547,950 & US

-3,700,799);, WO93/09103 (& US5,565,571, US5,654,428, US5,654,435, US5,756,732 &

US5,801,246); US5,231,188; US5,247,090; USS,523,403; WO97/27188; W097/30995;
WO97/31917; WQO98/01447; WO098/01446; W099/10342; W099/10343; W099/11642;
W099/64416; W099/64417 and GB99/03299;
European Patent Application Nos. 0,359,418 and 0,609,905; 0,693,491 A1 (& US5,698,574);
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 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German
Patent Application Nos. DE 195 14 313 A1 (& US5,529,998); DE 196 01 264 A1l (& AU
10098/97); DE 196 01 265 Al (& AU 10097/97); DE 196 04 223 A1 (& AU 12516/97); DE
196 49 095 A1 (& AU 12517/97). |

"The following Patent and Application Publications may also provide useful
infor;nation and the contents of the relevant process sections are hereby incorporated herein
by reference :
FR 2458547; FR 2500450(& GB 2094299, GB 2141716 & US 4,476,136); DE 2923295 (&
GB 2028306, GB 2054575, US4,287,351, US4,348,393, 1US4,413,001, US4,435,415 &
US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967); US4,705,799;
European 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.

Thus, the present invention also provides that the compounds of the formulae (D) and

pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by a
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process (2) to (d) as follows (wherein the variables are as defined above unless otherwise
stated) : - ' | ’
(wherein the variables are as defined above unless otherwise stated) :
(a) bymodifying a substituent in or introducing a substituent into another compound of
formula (I);
(d)  byreaction of a compound of formula (II) :

O

Q—N O :
— .
m
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 (IIT) :
HET
(TIm)
wherein HET is HET-H free-base form or HET- anion formed from the free base form; or
(©) by reaction of a compound of the formula @AV) :
Q-Z
(Iv) (.

wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) :

&/N HET
W)

(d)  Forthe 1,2,3-triazoles there is the additional possibility by cycloaddition via the azide
(wherein Y in (I) is azide);
and thereafer if necessary: (i) removing any protecting groups; (i) forming a
pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester.

"I'he main synthetic routes are illustrated in the Scheme below (with Q as phenyl, and
X, R and A defined with reference to analogous substituents defined elsewhere herein). The

e T o e T T € T T T T T e, L e TR Ll
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compounds of the invention may be prepared by analogous chemistry adapted from this
Scheme. The Scheme also shows the preparation of 1,2,3-triazoles via the azide (prepared ..
from the relevant hydroxy compound).

(Leaving group = mesylate,

X 0 h 0  tosylate efc)
>\\0 : )Lo
R N — R N
OH _ 8] L eaving group
X X
A=A
{ HNA-LA Base
A
Mitsunobu
{Leaving group = X 0
e.g. phosphate >\\O
Qenerrrated in situ) R N fr—A\
N\A/A
X
Y : - —
Lb )
»\ 0 N-//N
N, ‘ N
X

Deprotection, salt formation or in-vivo hydrolysable ester fonmation may each be
provided as a specific final process step,
The N-linked hetereocycle can of course be prepared early in the overall synthesis, and
10 then other functional groups changed.
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Where Y is a displaceable group, suitable values for Y are for example, a halogeno or
sulfonyloxy group, for example a chloro, bromo, nqethangesiﬂfonjrloxy or toluene-4-
sulfonyloxy group. |

General gnidance 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 references 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 substifuents 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 groui)
alkylated to 2 methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a
heteroarylthiomethyl group (see, for example, Tet.Lett., 585, 1972), a carbonyl group
converted fo a thiocarbonyl group (eg. using Lawsson’s reagent} or a bromo group converted
to an alkylthio group. It is also possible to convert one Rc group into another Re group as a
final step in the preparation of a compound of the formula (I), for example, acylation of a
group of formula (TC5) wherein Rc is hydrogen.

(b)(1) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu
conditions, for example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate
(DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but
preferably at ambient temperatlﬁe. Details of Mitsunobu reactions are contained in Tet. Letis,,
31, 699, (1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, Vol.42,
335-656 and Progress in the Mitsunobu Reaction, D.1.Hughes, Organic Preparations and
Procedures Intemational, 1996, Vol.28, 127-164.

Compounds of the formula (IT) wherein Y is hydroxy may be obtained as described in
the references cited herein (particularly in the section proceeding the discussion of protecting
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groups), for example, by reacting a compound of the formula (VI) with a compound of

formmula (VI[)
H
Q—N
}_ OR?
¢)
VD
5
o ,
% 0 YRzz
0
(VID

wherein R is (1-6C)alkyl or benzyl and R? is (1-4C)alkyl or -S(0) (1—4C)a]ky1 wheren is 0,
10 1 or 2. Preferably R? is (1-4C)alkyl.

In particular, compounds of the formula (II), (VI) and (V1) majr be prepared by the
skilled man, for ei:aﬁ:iplé as described in International Patent Apjilicaﬁdﬁ Publication Nos. |
W095/07271, WO97/27188, WO 97/30995, WO 98/01446 and WO 98/01446 the contents of
which are hereby incorporated by reference, and by analogou.s processes.

15 Ifnot commercmlly avaﬂable compounds of the formmla (HJ) may be prepare& By
rocedures which are selected from standard chemical techniques, techmiques which are
analogous to the synthesis of known, stmcturally similar compounds, or techmques which are
analogous to the procedures described in the Examples. For example standard chemical
techniques are as described i m Houben WeyL Methoden der Orgamsche Chemie, E8a, Pt.1
20 (1993), 45-225, B.I. Walkefield. ’ 7
~ (b)(ii) Reactions (b)(i) are performed conveniéntly 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 potassmm carbonate, or, for example an organic amine base such as, for
example, pyridine, 2, 6-Iut1dme collidine, 4~d1methylammopyndme triethylamine,
25 morpholine or d1azab10yclo—[5 4.0Jundec-7-ene, the reaction is also preferably carried out iti a

' suitable inert solvent or diluent, for example methylene chloride, acetonitrile;-tetrahydroﬁlran,
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1,2-dimethoxyethane, N, N-dimethylformamide, MN‘djmethylase-tamide, N-methylpyrrolidin-
2-one or dimethylsulfoxide at and atf a temperature in the range 25-60°C. )

- When Y is chloro, the' compound 6f the formula (II) may be formed by reacting a
compound of the formula (IT) wherein Y is hydroxy (hydroxy compound) with a chlorinating
agent. For example, by reacting the hydroxy compound with thionyl chloride, in a temperamré
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

10
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compound of the formula (IT} 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 2 pliosphoryl ester (such as PhO,-P(0)-0O-) or Ph,-P(0)-O- the compound

'(I) may be prepared from the hydroxy compound under standard conditions.

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

obtained. ) o
Reaction (c) is especially suitable for compounds in which HET is an electron

deficient heteroaryl (such as, for example, thiadiazole or triazine).

Comp_oux;ds 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 in J. Med. Chem. 1990, 33, 2569-2578 a.nd Chung—Ho Park et al in J. Med. Chem. 1992

35, 1 156-1165 Compounds of the formula Q-Z wherein Z is a urethane may be prepared by

the skilled chemlst for example by analogous processes to those described in International

Patent Application Pubhcatmn Nos. WO 97/30995 and WO 97/37980.

30

A similar reaction to Ieactlon (c) may be performed in which Q-Z Wherem Zisa
amine group is reacted w1th the epoxide (optionally in the presence of an organic base), and

the product is reacted with, for example, phosgene to form the oxazolidinone ring. Such
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reactions and the preparation of starting materials in within the skill of the ordinary chemist
with reference to the above-c1ted documents disclosing analogous reactions and prep aratlons

Epoxides of the formula (V) may be prepared from the corresponding compound of
formula (VII):

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.

(d)  The cycloaddition reaction to form 1,2,3 triazoles from the correspondmg az1de is
performed under conventional conditions.

Compounds of the formula (IT) wherein Y is azide may be obtained as described in the
references cited herein (particularly in the section proceeding the discussion of prOfecting
groups), for example from the corresponding compounds in which Y is hydroxy or haesylate'

The removal of any protecting groups, the formation of a pharmaceuhcally—acceptable
salt and/or the formation of an in vivo hydrolysable ester are within the skill of an ordmary
organic chemist using standard technigues. Furthermore, details on th’_'e 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 Exarnples.

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 proéedﬁ:res using an optically active starting
material (formed, for example, by asymmetric induction of 4 suitable reaction stép), orby .
resolution of a racemic form of the compound or intermediate using a standard procedure, or
by chromatographic separation of diasterecisomers (when produced). Enzymatic techniques
may also beuseful for the preparation of optically active compounds and/or intérme&iat_es.

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.
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According to a further feature of the invention there is provided a compound of the
formula (I), or a pharmaceutically-acceptable salt, or in-vivo liyd_rolysablé ester thereof for use
in a method of treatment of the buman or anirﬁal 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
treatment, which comprises administering to said animal an effective amount of a compoumnd
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester
thereof.

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

In order to use a pon':_lpound of the formula (I), an in-vivo hydrolysable ester or a
pharmacentically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmacentical composition

- “a compound of this invention™) for the therapeutic (including prophylactic) treatment of

20

25

rnammals 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 pharmacentical
composition which comprises a coinppund of the formula (I), an in-vivo hydrolysable ester or
a phar['::a._aceuﬁéally_—acceptable salt thereof, including a pharmaceutically-acoeptable salt of an
iﬁ-yiv_o_ Vhydr@lysable ester, and a pharmaceuticaliy-acceptable diluent or carrier.
| ' The pharmaceutical compositions of this invention may be administered in standard

manner for the_d._isqase condition that it is desired to freat, for example by oral, rectal or

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

30

formulated by means known in the art into the form of, for example, tablets, capsules, aqueéus
or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories,
ointments, creams, asrosols (or sprays), drops and sterile injectable agueous or oily solutions

or suspensions.

e
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In addition to the compounds of the present invention the pharmaceutical composition

of this invention may also contain or be co-administered (simultaneously, sequentially or

separately) with one or more known drugs selected from other clinically useful antibacterial
agents (for example, B-lactams or aminoglycosides) and/or other anti-infective agents (for
example, an antifungal triazole or amphotericin). These may include carb‘apenems, for
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compounds of
this invention maj; also contain or be co-administered with bactericidal/permeability-
increasing protéin {BPI) products or efflux pimmp inhibitors to improve activity against grém
negative bacteria and bacteria resistant to antimicrobial agents.

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
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. _

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

Each patient may receive, for example, a daily intravenous, subcutaneous or
intramuscular dose of 0.5 mgkg-1 to 20 mgkg-1 of a compound of this invention, the
composition being administered 1 to 4 times per day. In another emboglig;ent-a- daily dose of 5
mgkg-1 to 20 mgkg-1 of a compound of this invention is administered. The infravenous,
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 patiént may réceiye a daily oral dosé which may be approximately
equivalent to the dally parenteral dose, the composition being administered 1 to 4 times per
day. n |

A pharmaceutical composition o be dosed intravenocusly may contain advantageously

(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a

suitable sequestering agent.
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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.

Antibacterial Activity :
The pharmaceutically-acceptable compounds of the present invention are useful

antibacterial agents having a good spectium of activity in vitro against standard Gram-positive

organisms, which are used fo screen for activity against pathogenic bacteria. Notably, the
pharmaceutically-acceptable compounds of the present invention show activity against
enterococci, pneumococei and methicillin resistant strains of S.aureus and coagulase negative
staphylococei, together with haemophilus and moraxella strains. The antibacterial spectrum
and potency of a particular compound may be determined in a standatd test system.

The (antibacterial) properties of the compounds of the invention may also be
demonstrated and assessed in-vivo in conventional tests, for example bfy oral and/for |
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 CEU/spot. Typically, compounds are
active in the range 0.01 to 256 pg/ml.

Staphylococci were tested on agar, using an inoculum of 104 CFU/spot and an

~ incubation temperature of 379C for 24 hours - standard test conditions for the expression of

25

- 30

methicillin resistance. -

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

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

atmosphere of 5% carbon dioxide for 48 hours - blood is required for the giowth 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 44a:
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Oreoanism MI fml

Staphylococcus aurens:

.Oxford 0.125

Novb. Res 0.25
5 MRQR 0.25
| Coagulase Negative Staphylococci
' MS 0.06
MR 0.13
10 Streptococcus pyogenes

C203 0.25
Enterococcus faecalis 0.25
Bacillus subtilis ' 0.25

Haemophilus influenzae ARC446 2

15 Moraxella catarrhalis ARC445 2

Novb. Res = Novobiocin resistant
MRQR = methicillin and quinolone resistant
MR = methicillin resistant
MS = methicillin sensitive’
20

—
f

Certain intermediates and/or Reference Examples.described hereinafier within the scope-
of the invention may also possess useful activity, and are provided as a further feature of the
invention. ; | |

The invention is now illustrated but not limifed by the following Examples in which

25 unless otherwise stated :- _ ' :
1) evaporations were carried out by rotary evaporation in vacuo and work-up procedures
were carried out after removal of residnal solids by filtration; - '
(i)  operations were carried out at ambient temperature, that is typically in the range
18-26°C and in air unless otherwise stated, or unless the skilled person would otherwise work
30 under an inert atmosphere; '

(i)  column chromatography (by the flash procedure) was used to purify compounds and
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was performed on Merck Kieselgel silica (Axt. 9385) unless otherwise stated;
{(iv)  vyields are given for illustration only and are not necessarily the maximum attainable;
(v)  the structure of the end-products of the formula () were génera]ly ;:onﬁrmed by NMR .
and mass spectral technigues [proion magnetic resonance spectra were generally determined
in DMSO-d, 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 downficld from tetramethysilane as
an internal standard (6 scale) and peak muliiplicities are shown thus: s, singlet; d, doublet; AB
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, friplet, m,
multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally
obtained using a Platform spectrometer {supplied by Micromass) run in elecirospray and,
where appropriate, either positive ion data or negative ion data were collected];.
(vi) intermediates were not generally fully characterised and purity was in general assessed
by thin layer chromatographic, infra-red (IR), mass spectral (MS) or NMR analysis; and
(vii))  in which the following abbreviations may be used :-

® is a Trademark; DMF. is N,N-dimethylformamide; DMA is N,)N-dimethylacetamide; -
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography; MPLC is
medium pressure liquid chromatography; DMSO is dimethylsulfoxide; CDCl, is deuterated
chloroform; MS is mass spectroscopy; ESP is electrospray; El is electron impact; CI is
chemical ionisation; THF is tetrahydrofuran; TFA is triflnoroacetic acid; NMP is N-
methylpyrrolidone; HOBT is 1-hydroxy-benzotriazole; EtOAc is ethyl acetate; MeOH is
methanol; phosphoryl is (HO),-P(0)-O-; phosphiryl is (HO),-P-O-; EDC is 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (hydrochioride); PTSA is para-toluenesulfonic
acid.

(vii) Temperatures are quoted as °C.

triazol-1-vlmethyl}oxazolidin-2-one 7 : _ -
{5R)-3-(4-(1,4-Dioxa-8-azaspiro[4,5]decan-8-yI)-3-fluorophenyl)-5-azidomethyloxazolidin-2-
one (2.44 g, 6.5 mM) was dissolved in dioxane (50 ml), treated with norbornadiene (2.98 g,
32.3 mM) and heated under refiux for 20 hours. After removal of the solvent, the residue was
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dissolved in dichloromethane (350 ml) washed with water (3 x 200 ml), and dried over
magnesium sulfate. . After ﬁltrauon and evaporatmn the residue was purified by
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 2.5% methanol in dichloromethane, Relevant fractions were combined
and evaporated to give the desired product (1.5 g).

MS (ESP): 404 (MH") for C,;H,,FN.0,

NMR (CDCL,) &: 1.79 (t, 4H); 3.04 (t, 4H); 3.80 (dd, 1H); 3.92 (s, 4H); 4.04 (t, 1H); 4.70
(m, 2H); 4.96 (m, 1H); 6.85 (overlapping m, 2H); 7.20 (t, 18); 7.66 (4, 1H); 7.71 (d, 1H).

The intermediates for this compound were prepared as follows (see also WO 95-25106 - Ex
3.

4-(1.4-Dioxa-8-azaspirol4 5]dec-8-vl)-3-flugronitrobenzene

3,4-Difluoronitrobenzene (15.53 g, 0.098 M) was dissolved in acetonitrile (150 ml), and
treated with N,N-diisopropylethylamine (31.5 g, 0.244 M) and 1,4-dioxa—8-aza~
spiro{4,5]decane (15.36 g, 0.107 M). The mixture was stirred and heated to reflux for 18
hours. After cooling, product precipitated as a yellow solid, and was filtered off (16.1 g);
further product could be obtained by concentrating the residues (8.43 g).

MS (ESP): 283 (MI) for C,H,.;FN,0,

NMR (CDCIL) 8: 1.86 (t, 4H); 3.41 (t, 4H); 4.00 (s, 4H); 6.91 (t, 1H); 7.89 (dd, 1H); 7.96
(dd, 1H).

5- Amino-2-(1,.4-dioxa-8-azaspiro[4.5]dec-8-yl)fluorobenzene
4-(1,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluoronitrobenzene (24.48 g, 0.087 M) was dissolved
in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 5 g) and
hydrogenated at atmospheric pressure uniil the theoretical uptake of gas. After filtration
through celite and evaporation, the required product was obtained as a pink solid of sufficient
quality for use without purification (19.3 g);

MS (ESP): 253 (MH") for C;H,-FN,0,

NMR (DMSQ-d.) &: 1.69 (i, 4H); 2.84 (t, 4H); 3.86 (s, 4H); 4.91 (s, 2H); 6.28 (m, 2H);
6.75 (t, 1H).
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S-Arrﬁno-z-(l,4—dioxa—8—aza5piro[4,5]dec—S-yl)ﬂuorobenzene (19.26 g, 0.076 M), was
dissolved in dry pyridine (75 ml) and cooled under nitrogen with stirring to 0°, Ethyl
chloroformate (9.08, 0.084 M) was added dropwise, and the mixture stirred 30 minutes at the
same temperature. Ice-water (300 mi) was added, and stirring continued for 1 hour. The
resulting precipitate was collected, washed thoroughty with water, and dried, to give the
desired product of sufficient quality for use without purification (20.5 g).

MS (ESP): 325 (MH") for C,JH,,FN,O,

NMR (DMSO-d) &: 1.21 (¢, 3H); 1.71 (t, 4H); 2.96 (t, 4H); 3.88 (s, 4H); 4.09 (g, 2H);
6.95 (t, 1H); 7.09 (dd, 1H); 7.27 (dd, 1H}); 9.54 (s, 1H).

one

5-Bthoxycarbonylamino-2-(1,4-dioxa-8-azaspiro[4,5]dec-8-yDfluorobenzene (22.9 g, 0.071
M) was dissolved in dry tetrahydrofuran (250 ml) under nitrogen, cooled to -70°, and treated
dropwise over 30 minutes with a solution of lithium #butoxide (1M in tetrahydroﬁlran, 776
ml), keeping the temperature below -70°. After stirring for 5 minutes, (R)-glycidylbutyrate
(11.19 g, 0.077 M) was added, and stirring continued at -65° for 1 hour, before allowing the
temperature to rise to ambient over 16 hours, The precipitate was collected and washed with
tetrahydrofuran to give the desired product (17.8 g). '

MS (ESP):. 353 (MH") for C,,H,,FN,O;

NMR (DMSQ-dg) 6: 1.83 (t, 4H); 3.09 (t, 4H); 3.69 (dd, 1H); 3.82 (dd, 1H); 3.88 (dd,
1H); 3.96 (s, 4H); 4.07 (t, 1H); 4.72 (m, 1H); 4.92 (s, 1I—I) 7.05 (t, 1H); 7.15 (dd, 1H);
7.46 (dd, 1)

oxazolidin-2-one.
(9R)-3-(4~(1,4-Dioxa-8-azaspiro[4,5]dec-8-y1)-3-fluorophenyl)-5-hydroxymethyloxazolidin-2-
one (4.024 g, 11.43 mM) was dissolved in dichloromethane (200 ml), and treated with
triethylamme (1.45 g, 14.4 mM), then cooled under nitrogen to 0°. Methanesulfonyl chloride
(1.32 g, 11.5 mM) was added dropwise, and the mixture stirred 18 hours allowing the
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temperature to rise to ambient. The mixture was washed with water (3 x 75 m1), concentrated,
and yuriﬁed by chromatography on a 90 g silica Biotage column, eluting with 1% methanol in
dichloromethane. Relevant fractions were combined and evaporated to give the desired
product (3.69 g).

MS (ESP): 431 (ME") for C,iH,,FN,0.8

NMR (DMSO-dg) 6: 1.82 (t, 4H); 3.03 (s, 3H); 3.08 (t, 4H); 3.84 (dd, 1H); 3.92 (s, 45);
4.04 (t, 1H); 4.33 (dd, 1H); 4.43 (dd, 1H); 4.84 (m, 1H); 6.91 (, 1H); 7.02 (dd, 1H); 7.34
(dd, 1H).
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(5R)-3-(4-(1,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-flucrophenyl)-5-methanesulfonyloxymethyl-
oxazolidin-2-one (3.03 g, 7.04 mM) was dissolved in N,N-dimethylformamide (50 ml), treated
with sodium azide (732 mg, 11.3 mM), and heated with stirring at 50° for 4 hours. After
cooling the mixture was diluted with water (250 ml), and extracted into ethyl acetate (3 x 100
wml). The combined organics were dried (magnesium sulfate), and evaporated to give prodnct
(2.44 g), of sufficient quality for use without purification.:

MS (ESP): 378 (MH") for C,,H,,FN.O,

NMR (CDCI,) &: 1.73 (t, 4H); 3.02 (t, 4H); 3.66 (dd, 1H); 3.74 (m, 2H); 3.91 (s, 4H); 4.11

(t, 1H); 4.86 (m, 1H); 7.09 (t, 1H); 7.17 (dd; 1H); 7.48 (dd, 1H).

vimethyl)oxazolidin-2-one

(5R)-3-(4-(1,4-Dioxa-8-azaspiro[4,5]dec-8-y1)-3-fluorophenyl}-5-(1,2,3-triazol-1- -
yimethyl)oxazolidin-2-one (1.47 g, 3.65 mM) was dissolved in a mixiure of glacial acetic acid
(30 ml) and water (30 nl}), and heated at 50° for 18 hours. Solvent was evaporated, the |
residue azeotroped with toluene (50 ml), then partitioned between ethyl acetate (150 ml) and
water (100 ml). The organic layer was washed with saturated aqueous sodium bicarbonate
solution (2 x 100 ml), water (100 ml), dried (magnesium sulfate) and evaporated to give
product (894 mg), of sufficient quality for use without purification.

MS (ESP): 360 (ME) for C,,H,,FN,O,




10

22 0CT 2004

- WO 01/81330 ' PCT/GB01/01815

- 60 -

NMR (CDCI,) &: 2.53 (t, 4H); 3.29 (, 4H); 3.84 (dd, 1H); 4.06 (t, 1H); 4.71 (d, 2H); 4.97
(m, 1H); 6.90 (overlapping m, 2H); 7.24 (dd, 1H); 7.67 (d, 1H); 7.72 (d, 1H).

yvlmethyl)oxazolidin-2-one

(5R)—3 ~(4-(4-Oxopiperidin-1-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-yl) methyl)oxazolidin-2-
one (838 mg, 2.33 mM) was dissolved in methanol (25 ml), treated with ammonium acetate
(1.8 g, 23.3 mM) and sodium cyanoborohydride (1.03 g, 16.3 mM) and refluxed 16 hours.
The mixture was neutralised with 1 N hydrochloric acid, water (125 ml) added, exiracted with

dichloromethane (5 x 75 ml), and dried (magnesium sulfate). Evaporation gave the desired
product (686 mg).

MS (ESP): 361 (MH?) for C,,H,;FN,O,

- NMR (DMSO-d,) §: 1.43 (m, 2H); 1.86 (dd, 2H); 2.71 (tws, 4H); 3.29 (m, 1H); 3.90 (dd,
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1H); 4.25 (t, 1H); 4.87 (d, 2H); 5.15 (m, 1H); 7.08 (¢, 1H); 7.12 (dd, 1H); 7.42 (dd, 1H);
7.81(d, 1H); 8.21 (d, 1H); NH, exchanged, not seen.

Example 4: (5R)-3-(4-(4-Methanesulfonamidopiperidin-1-y)-3-fluorophenyl-5-(1.2.3-

triazol-1-vimethyl)oxazolidin-2-one
(5R)-3-(4-(4-Aminopiperidin-1-yl)-3 —ﬂuorophenyl)-S—(l ,2,3-triazol-1-y1) methyl)oxazolidin-

‘2-one (175 mg, 0.49 mM) in dichloromethane (10 ml) was treated with triethylamine (78 mg,

0.78 mM) and methanesulfonyl chioride (67 mg, 0.58 mM) and the mixture stirred for 18
hours at ambient temperature under nitrogen. The mixture was filtered, and solution purified
directly by chromatography on a 10 g silica Mega Bond Elut® column, eluﬁﬁg with a gradient
increasing in polarity from 0 to 2.5% methanol in dichloromethane.. Relevant fractions were
combined and evaporated to give the desired product (19 mg).

MS (ESPY: 439 (M) for C,,;H,,FN.O,S '

NMR (DMSO-d,} 3: 1.66 (m, 2H); 1.98 (dd, 2H); 2.76 (tm, 4H); 3.00 (s, 3H); 3.89 (dd,
1H); 4.12 (dd, 1H); 4.25 (t, 1H); 4.87(d, 2H); 5.17 (m, 1H); 7.08 (t, 1H); 7.14 (d, 1H);
7.19 (dd, 1H); 7.42 (dd, 1H); 7.81 (d, 1H); 8.21 (4, 1H).

(
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Example 5: (5R)-3-(4-(4-Methoxycarbonylaminopiperidin-1-yI }-3-fluorophenyl)-5-
(1.2.3-triazol-1-ylmethyl)oxazolidin-2-one B ‘ _ ' 7
(5R)-3-(4-(4-Aminopiperidin-1-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-y1) methyloxazolidin-
2-one (151 mg, 0.42 mM) in dichloromethane (20 m1) was cooled to 0° and treated with 5%
sodium bicarbonate solution (4 ml). The resulting suspension was stirred vigorously, methyl
chloroformate (245 mg, 2.6 mM) added, and stirring continued for 3 hours at ambient
temperature. The dichloromethane was removed by evaporation, ethyl acetate (15 ml) added,
and the organic Jayer was separated, washed with 2% sodium dihydrogen phosphate (2 x 15
ml), brine (15 ml), and dried (magnesium sulfate), to give the desired product (170 mg).

MS (BESP): 419 (MH") for C,;H,,FN,O,
NMR (DMSO-dg} 8: 1.53 (qm, 2H); 1.82 (dd, 2H); 2.68 (t, 2H); 3.24 (m, 2H); 3.39 (m,
1H); 3.52 (s, 3H);- 3.83 (dd, 1H); 4.18 (t, 1H); 4.83 (d, 2H); 5.09 (m, 1H); 7.02 (t, 1H):

~7.06 (4d, 1H); 7.15 (4, 1H); 7.36 (dd, 1H); 7.74 (d, 1H); 8.14 (d, 1H).

20

25

Ylmethyloxazolidin-2-one

(5R)-3-(4-(4-Oxopiperidin-1-yl)-3-fluorophenyl)-5-(1,2,3-triazol- 1 -ylmethyl)oxazolidin-2-one
(250 mg, 0.70 mM) was dissolved in a mixture of anhydrous tetrahydrofuran (5 ml) and
dichloromethane (5 ml) under nitrogen. Acetic acid (1 drop), methylamine (33% solution in
methanol, 31pL, 0.77 mM) and sodium acetoxyborohydride (222 mg, 1 .05 mM) were added,
and the mixture stirred at ambient temperature for 3 hours. - The mixture was diluted with-
water (15 ml) and dichloromethane (15 ml), and the pH adjusted to 9 by addition of -
iriethylamine. The organic phase was separated, washed with water (2 x 15 ml), brine (15
ml), and dried (magnesium suifate). Evaporaﬁon gave the desired product (145 mg).

MS (ESP): 375 (MH") for C,JH,.FN,O,

NMR (DMSO-dg) 6: 1.45 (m, 2H); 1.95 (dd, 2H); 2.36 (s, 3H); 2.48 (dd, 2H); 2.71 (t, 2H);
3.91 (a4, 1H); 4.25 (t, 1H); 4.87 (d, 2H); 5.16 (m, 1H); 7.10 (overlapping m, 2H); 7.45 (dd,
1H); 7.81(d, 1H); 8.22 (d, 1H); NH exchanged, CH—N under H,0O, neither seen.

5-(1.2.3-triazol-1-vimethvDoxazolidin-2-one




10

22 0CT 2004

WO 01/81350 ' PCT/GB01/01815

-62-

(5R)-3+(4-(4-Methylaminopiperidin-1-yl)-3-fluorophenyl)-5-(1,2,3-triazol-1-yl) methyi)-
oxazolidin-2-one (200 mg, 0.53 mM, Example 6), was treated essentially as Example 4 to '
give the title product after chromatography (53 mg).

" MS (ESP): 453 (M) for C,;H,.FN,O,S

NMR (DMSO-dJ) 8: 1.79 (d, 2H); 2.00 (ddd, 2H); 2.74 (t, 2H); 2.84 (s, 3H); 2.87 (s, 3H);
3.44 (d, 2H); 3.87 (m, 1H); 3.89 (dd, 1H); 4.12 (t, 1H); 4.77 (d, 2H); 5.04 (m, 1H); 6.89 (t,
1H); 6.95 (dd, 1H); 7.28 (dd, 1H); 7.74 (d, 1H); 7.79 (d, 1H).

Example 8: (5R)-3-(d-(4-N-Methyl-methoxycarbonylaminopiperidin-1-yl)-3-
finorophenyl)-5-(1.2,3-triazol-1-ylmethyl)oxazolidin-2-one

~ (IR)-3-(4-(4-Methylaminopiperidin-1-yl)-3-fluorophenyl)-5-(1,2,3-triazol-1-yl) methyt)~
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oxazolidin-2-one (200 mg, 0.53 mM, Example 6, was treated essentially as Example 4,
except for the substitution of methyl chloroformate for methanesulfonyl! chloride, to give the
{itle product after chromatography (131 mg).

MS (BSP): 433 (MH) for C,;H,.FN,O,

NMR (DMSO-d,) 6: 1.62 (d, 2H); 1.82 (ddd, 2H); 2.69 (t, 2H); 2.74 (s, 3H); 3.32 (d, 2H);
3.59 (s, 3H); 3.83 (dd, 1H); 3.92 (m, 1H); 4.18 (t, 1H); 4.81 (d, 2H); 5.10 (m, 1H); 7.03 (i,
1H); 7.08 (dd, 1H); 7.37 (dd, 1H); 7.73 (d, 1H); 8.13 (d, 1H).

Example 9: (3R)-3-(4-(4-N-Methyvl-(2-acetoxyacetvI)aminopiperidin-1-yI}-3-fluoro-

{5R)-3~-(4-(4-Methylaminopiperidin-1-yl)-3-fluorophenyl)-5-(1,2,3-iriazol- 1-ylmethyl)-
oxazolidin-2-one (350 mg, 0.94 mM, Example 6), was treated essentially as Example 4,
except for the substitution of acetoxyacetyl chioride for methanesulfonyl chloride, to give the
title product after chromatography (207 mg).

MS (ESP): 475 (MH") for CooHyFNGOs
NMR (DMSO-d,) &: 1.75 (d, 2H); 1.87 (dd, 2H); 2.07 (s, 3H); 2.70 (t, 2H); 2.74 (5, 3H);
3.36 (d, 2H); 3.62 (m, 1H); 3.83 (dd, 1H); 4.18 (t, 1H); 4.53 (5, 2H); 4.82 (d, 2H); 5.11 (m,
1H); 7.10 (overlapping m, 2H); 7.49 (dd, 1H); 7.76 (d, 1H); 8.16 (d, 1H).
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fluorephenyl)-5-(1.2,3-triazol-1-yimethyl)oxazolidin-2-one
(5R)—3—(.4-(4-N-Methy1—(2-acetoxyacetjrl)aminopipeIidjn-I-yl)-3 ~-fluorophenyl)-5-(1,2,3-
triazol-1-ylmethyl)oxazolidin-2-one (186 mg, 0.39 mM) was dissolved in methano} (20 ml),

treated with potassium carbonate (0.3 g, 2.1 mM) and stirred at ambient temperature for 30
minutes. After removal of the solvent, the residue was purified by chromatography on a 5 g
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5%
methanol in dichloromethane. Relevant fractionis were combined and evaporated to give the
desired product (30 mg).

MS (ESP): 433 (MH") for C,;H,,FN,O,

NMR (DMSO-d.) 6: 1.73 (d, 2H); 1.93 (ddd, 2H); 2.74 (1, 2H); 2.79 (s, 3H); 3.45 (d, 2H);
3.68 (s, 1H); 3.89 (dd, 1H); 4.11 (1, 1H); 4.16 (s, 2H); 4.58 (m, lH);. 4.79 (d, 2H); 5.04 (m,
1H); 6.91 (t, 1H); 6.95 (dd, 1H); 7.29 (dd, 1H); 7.73 (4, 1H); 7.79 (4, 1H). |

20
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5-(1,2,3—triazol-1-ylmeth3{l)oxazolfdin-z-one
(OR)-3-(4-(4-((45)-2,2-Dimethyl-1,3-dioxolane-4-carbonyl)piperazin-1-y1)-3-fluorophenyl)-5-
(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one (278 mg, 0.59 mM) was dissolved_in
tetrahydrofuran (20 ml), treated with 1M aqueous hydrochloric acid (2 m1), and stirred at
ambient temperature for 72 hours. After dilution with tetrahydrofuran (30 ml), solid
potassium carbonate (2 g) was added, the mixtire stirred.5 minutes, filtered, and evaporated to

dryness. The residue was purified by chrematography on a 5 g silica Mega Bond Elut® -
column, eluting with a gradient increasing in polarity from 5 to 10% methanol in

~ dichloromethane. Relevant fractions were combined, evaporated, and triturated with diethyl

ether to give the desired product (89 mg).

MS (ESP): 435 (MH") for C,iH, FN,O,

NMR (DMSQ-d ) 8: 2.91 (brm, 4H); 3.45 (m, 1H); 3.51 (m, 1H); 3.63 (br m, 4H); 3.82
(dd, 1H); 4.18 (t, 1H); 4.34 (a4, 1H); 4.66 (t, 1H); 4.80 (d, 2H); 4.91 (d, 1H); 5.11 (m,
1H); 7.04 (¢, 1H); 7.11 (dd, 1H); 7.39 (dd, 1H); 7.74 (d, 1H); 8.13 (4, 1H).

The intermediates for this compound were prepared as follows:
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vimethyl)oxazolidin-2-one . . _ , _
(JR)-3-(4-(4-t-Butoxycarbonylpiperazin-1-yl)-3-fluorophenyl)-5-azidomethyl)oxazolidin-2-
one (2.52 g, 6 mM) and norbornadiene (4.2 g, 45.6 mM) were dissolved in dioxane (50 ml)

5 and heated under reflux for 6 hours. After evaporation of solvent, the residue was purified by
recrystaltisation from isopropanol (50 ml) to give the desired product (2.29 g).
MS (ESP): 447 (MH™) for C,,H,.FN,O,
NMR (DMSQ-d) &: 1.40 (s, 9H); 2.81 (t, 4H); 3.45 (t, 4H); 3.83 (dd, 1H); 4.18 (¢, 1H);
4.79 (4, 2ZH); 5.10 (m, 1H); 7.06 (t, 1H); 7.11 (dd, 1H); 7.38 (dd, 1H); 7.73 (d, 1H); 8.13
10 (d, 1H).
{Intermediate oxazolidinone described in Upjohn WO 93-23384)

(5R)-3-(4-(4-+-Butoxycarbonylpiperazin-1-yl)-3-fluorophenyl)-5-(1,2,3-triazol-1- -
15 ylmethyl)oxazolidin-2-one (2.0 g, 4.48 mM), was suspended in ethanol (20 ml), and treated
with a solution of hydrogen chloride in ethanol (3.8M, 15 ml). After stirring 18 hours at

ambient temperature, the solution was evaporated to dryness, and the residue recrystallised
from ethanol and diethy! ether, with charcoal ireatment to give the product as its
dihydrochloride salt (0.72 g).

20 MS_ (ESPY: 347 (M) for C, H,,FNO, ‘ (
Microanalysis: Found; C 46.2; H5.1; N 18.8%. C,;H,;FN,0,.2HClrequires C 45.8; H 5.0;
N20.0% '

25 (1,23-triazol-1-yimethyloxazolidin-2-one
The Lithium salt of (45)-2,2-dimethyl-1,3-dioxolan-4-carboxylic acid (342 mg, 2,25 mM) in
dichloromethane (10 ml) under nitrogen was cooled with stirring to 0°, treated with thionyl
chloride (321 mg, 2.7 mM), then stirred at the same temperature for 3 hours. Afier filtration,
the residue was evaporated to dryness, and redissolved in dichloromethane (10 ml), then

30 added to a stirred suspension of (SR)-3-(4-piperazin-1-yl-3-fluorophenyl)-5-(1,2,3-triazol-1-
vimethyloxazolidin-2-one dihydrochloride (630 mg, 1.5 mM) in dichloromethane (30 mi)
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containing pyridine (370 mg, 4.9 mM) and triethylamine (500 mg, 4.9 mM). The mixture was
stirred for 18 hours, allowing the temperafure to rise to ambient. Afler difution with

" dichloromethane (30 ml), the organic layer was separated; washed with water (3 x30 m),

brine (50 m), and dried (magnesium sulfate). The residue after evaporation was purified by
chromatography on a 10 g silica Mega Bond Elnt® column, eluting with a gradient increasing
in'polarity from 0 fo 5% methanol in dichloromethane. Relevant fractions were combined and
evaporated to give the desired product (278 mg).

MS (ESPY: 475 (MH") for C,,H,,FN,O,

NMR (DMSO-d) 8: 1.32 (s, 6H); 2.95 (brm, 4H); 3.63 (m, 4H); 3.86 (dd, 1H); 4.08 (t,
1H); 4.21 (m, 2H); 4.83 (d, 2H); 4.89 (t, 1H); 5.12 (m, 1H); 7.07 (t, 1H); 7.12 (dd, 1H);
7.42 (4d, TH); 7.77 (d, 1H); 8.17 (d, 1K), -

Examples 12-16
(SR)-3-(4-(4-(2-Chloroacetyl)piperazin-1-yl)-3-fluorophenyl)-5-(1,2,3-triazol-1-
yimethyl)oxazolidin-2-one (422 mg, 1 mM) and the appropriate amine (3 mM) were dissolved
in a mixture of dichloromethane (10 le) and ethanol (1 ml) and stirred at ambient temperature
for 18 hours. Solvent was evaporated and the residue purified by chromatography on a 10 g
silica Mega Bond Elut® column, eluting with an appropriate increasing gradient of methanol
in dichloromethane. Relevant fractions were combined and evaporated to give the desired

producté.

Example : (ing) |

Product Amine -1 Yield | Notes

12 A 289 . 1
I/\
OO0 | |

¢ E—JN \_/
13 - F 1 T 19 |2
“‘\jﬂ}—“‘Dﬂ g . HO” " “Me
[s] L;N
14 R 5. o 0 120 |3




220CT p4

WO 01/81350 ' PCT/GB01/01815
- 66 -
15 Me i K A0 oMe | 245 4
N N )\*o Me N
MO "?)—N\_/ ) s :
16 R 9 o) 143 5
: i e SIS
| woo_) }C“@‘ | NH,
("
Notes _
1 MS (ESP): 474 (MH") for C,,H,,FN,0,

NMR (DMSQO-d;) 6: 2.40 (br, 4H); 2.90 (br, ZH); 2.96 (br, 2H); 3.19 (br, 2H); 3.56 (br,

5 6H); 3.65 (br, 2H); 3.84 (dd, 1H); 4.20 (t, 1H); 4.83 (d, 2H); 5.12 (m, 1H); 7.06 (t, 1H); C
7.11 (dd, 1H); 7.41 (dd, 1H); 7.75 (d, 1H); 8.17 (d, 1H).
2 Sample after chromatography dissolved in the mintmum volume of ethanol,
treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml}), then excess diethyl ether
to precipitéte the hydrochloride salt. |

10 MS (ESP): 462 (MH") for C,,H,,FN,0, _
NMR (DMSOQ-d.} 6: 2.87 (d, 3H); 2.99 (brm, 4H); 3.19 (br m, 1H); 3.28 (brm, 1H); 3.49
(br, 2H); 3.64 (br, 2H); 3.76 (t, 2H); 3.85 (dd, 1H); 4.18 (t, 1H); 4.34 (dd, 1H); 4.46 (dd,
1H); 4.81 (d, 2H); 5.11 (m, 1H); 7.04 (i, 1H); 7.13 (dd, 1H); 7.40 (dd, 1H); 7.74 (d, 1H);
8.16 (d, 1H); 9.58 (br, 1H); OH missing under solvent; +1H for HCl salt

15 3 Little reaction in ethanol at ambient temperature; solvent replaced by
isopropano] (10 ml), and refluxed 18 hours before work up as above. Sample after
chromato giaphy di_ssolved in the mintmum volume of ethanol, treated with a solution of
hydrogen chloride in ethanol (3.8M, 1 mi), then excess diethyl ether to precipitate the
hydrochloride salf.

20 MS(ESP): 489 (MH") for C,,H,,FN,0O, :
NMR (DMSO-d) §: 1.83 (s, 3H); 2.97 (br, 6H); 3.33 (br ﬁl, 2H); 3.51 (br, 2H); 3.64 (br,
2H); 3.85(dd, 1H); 4.10 (brt, 2H); 4.18 (t, 1H); 4.81 (d, 2H); 5.11 (m, 1H); 7.050 (t, 1H);
7.13 (dd, 1H); 7.41 (dd, 1H); 7.74 (d, 1H); 8.16 (d, 1H); 8.27 (brt, 1H); 9.07 (br, 2H);
+1H for HCl salt. -

25 4 Sample after chromatography dissolved in the minimum volume of ethanol,
treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether
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" to precipitate the hydrochloride salt.

MS (ESP): 476 (MH") for C,,H,,FN,O,
NMR!QMSO- ) &: 2.87 (d, 3H); 2.99 (m, 4H); 3.28 (s, 3H) 3.33 (m 1H); 3.42 (m
overlapped by solvent, ~1H); 3.52 (br, 2H); 3.69 (t overlapping br, 4H); 3.86 (dd, 1H); 4.20
(t, 1H); 4.33 (dd, 1H); 4.43 (dd, 1H); 4.84(d, 2H); 5.13 (m, 1H); 7.05 (t, IH); 7.13 (dd,
1H); 7.42 (dd, 1H); 7.75 (d, 1H); 8.18 (d, 1H); 9.78 (br, 1H); +1H for HCI salt.
5 Sample after chromatography dissolved in the minimum volume of ethanol,
treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether
to precipitate the hydrochloride salt.
MS (ESP): 462 (MH") for C,,H,;FN,0,
NMR (DMSO-dg) 8: 2.72 (t, 2H); 2.93 (t, 4H); 3.25 (s, 3H); 3.39 (t, 2H); 3.52 (s, 2H);
3.54 (br, 2H); 3.63 (br, 2H); 3.84 (dd, 1H); 4.18 (1, 1H); 4.80 (d, 2H); 5.11 (m, 1H); 7.03
(t, 1H); 7.12(ad, 1H); 7.41 (dd, 1H); 7.76 (d, 1H); 8.16 (d, 1H); NH missing under solvent.

The intermediate for these compounds was prepared as follows:

yimethyDoxazolidin-2-one
(5R)—3-(4—(Piperazin-1-yl)-3-ﬂuc'>ropheny1)-5-(1?2,3-t11'az01-1—y1methy1)oxazoﬁdin—2—'one
dihydrochloride (4.19 g, 10 mM) was suspended in dry dichloromethane (100 m]) under
nifrogen and treated with triethylamine (3.03 g, 30 mM) to give a solution. - After cooling to

4%, chloroacetyl chloride (1.14 g, 10 mM) was added and the mixture stirred for 15 minutes.

~ . The volume was reduced to 20 ml, and the solution chromatographed on silica, eluting W1th

25

30

dichloromethane (30 ml). Relevant fractions were combined, washed with water (50 ml) and
dried (magnesinum sulfate). Evaporation gave the desired product (2. 86 g).

MS (ESP): 423 (MH") for C,,F,,CTFN.O,
NMR (DMSO-dg) &: 2.93 (br, 2H); 2.98 (br, 2H); 3.60 (br, 4H); 3.84 (dd, 1H); 4.18 (&,
IH); 4.41 (s, 2H); 4.81(d, 2H); 5.11 (m, 1H); 7.06 (¢, 1H); 7.13 (dd, 1H); 7.42 (dd, 1H);
7.76 (4, 1H); 8.16 (d, 1H).
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phenyl)-5-(1.2 3-tr1azol—1—v1methvl)oxazohdm-?.—one

'(5R) -3-(4-((3R)-3- (t—ButoxycarbonyI)ammopyrrohdm— —yl)—3 ﬂuorophenyl)—s -azidomethyl-

oxazolidin-2-one (695 mg, 1.65 mM) was dissolved in dioxane (30 ml), treated with |
norbormadiene (760 mg, 8.25 mM) and heated under reflux for 6 hours. After removal of the
solvent, the residue was dissolved in the minimum of dichloromethane and purified by
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined

and evaporated to give the desired product (544 mug).
MS (ESP): 447 (M) for C,,H,,;FN,O, {

" NMR (CDCL) §: 1.44 (s, 9H); 1.86 (m, 1H); 2.24 (m, 1H); 3.22 (d, 1H); 3.31 (t, IH);

3.52 (m, 2H); 3.84 (dd, 1H); 4.04 (t, 1H); 4.28 (br, 1H); 4.74 (m, 3H); 5.01 (m, 1H); 6.58
(t, 1H); 6.87 (dd, 1H); 7.18 (dd, 1H); 7.73 (4, 1H); 7.78 (d, 1H).

The intermediates for this compound were prepared as follows:

3,4-Difluoronitrobenzene (16.03 g, 0.101 M) was dissolved in acetonitrile (300 ml), and
treated with V,N-diisopropylethylamine (32.63 g, 0.253 M) and (3R)-3-(¢-butoxycarbonyl)-
aminopytrolidine (20.65 g, 0.111 M). The mixture was stirred and heated to reflux for 18

. bours. Solvent was evaporated, and the residue freated with ethyl acetate (300 ml) and water

25
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{200 mi). The organic layer was washed with water (150 ml), citric acid solution (10% in
_water, 2 x 150 ml), and dried (magnesiunm sulfate)., Evaporation gave the desired product as

yellow solid (32.7 g), of sufficient quality for uge without purification.

MS (ESP): 326 (MH") for C,;H,,FN,O,

NMR (CDCI,) 8: 1.43 (s, 9H); 1.85 (m, 1H); 2.25 (m, 1H); 3.44 (df, 1H); 3.65
(overlapping m, 2H); 3.84 (dm, 1H); 4.34 (brm, 1H); 4.69 (br, 1H); 6.53 (1, 1H) 7.87 (dd
1H); 7.92(dd, 1H).

5- Amino-2-((3R)-3-(¢-butoxycarbonyl)aminopyrrolidin-1-yhfluorobenzene
3-Fluoro-4-((3R)-3-(t-butoxycarbonyl)aminopyrrolidin-1-yI)nitrobenzene (32.7 g, 0.101 M)
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was dissolved in ethy? acetate (500 ml) freated with palladium catalyst (10% on carbon, 7.5 g)
and hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration

through celite and evaporation, the required product was obtained as a red gum of sufficient
quality for use without purification (29.85 g). MS (ESP): 296 (MH") for C,.H,,FN,0,
NMR (CDCIL.) 6: 1.44 (s, SH); 1.82 (m, 1H); 2.27 (m, 1H); 3.11 (m, 2H); 3.37 (m, 2H);
3.43 (br, 2H); 4.27 (brm, 1H); 4.82 (br, 1H); 6.38 (dd, 1H); 6.44 (dd, 1H); 6.57 (t, 1H).

5-Amino-2-((3R)-3-(+-butoxycarbonyl)aminopyrrolidin-1-yl)fluorcbenzene (27.33 g, 0.093
M) was dissolved in dry pyridine (150 ml) and cooled under nitrogen with stirring to 0°.

Ethyl chloroformate (11.01, 0.102 M) was added dropwise, and the mixture stirred 30 minutes
at the same temperature. Ice-water (250 ml) was added, and stiring continued for 1 hour.
The resulting precipitate was collected, washed thoroughly with water, and dried, to give the
desired product of sufficient quality for use without purification (33.6 g).

MS (ESP): 368 (ME") for C,iH,FN,0, |

NMR (DMSO-d) &: 1.21 (t, 38); 1.36 (s, 9H); 1.90 (m, 1H); 2.05 (m, 1H); 3.04 (m, 1H);
3.20 (m, 1H); 3.32 (m, 1H); 3.40 (m, 1H); 4.02 (br, 1H); 4.05 (q, 2H); 6.62 (t, IH), 7.02
(d, 1H); 7.08 (d, 1H); 7.22 (4, 1H); 9.38 (br, 1H).

25

30

oxazolidin-2-one

5-Ethoxycarbonylamino-2-((3R)-3 -(t—butoxycarbonyl)aminopyrro]idin—1—'yl)ﬂuoroben'zehe
(33.6 g, 0.092 M) was dissolved in dry tetrahydrofuran (300 ml) under nitrogen, cooled to
-70°, and treated dropwise over 30 minutes with a solution of lithinm #butoxide (1M in
tetrahlydrofuran, 100.7 ml), keeping the temperature below -65°. After stirring for 5 minuies,

(R)-glycidylbutyrate (14.52 g, 0.101 M) was added, and stirring continned at -65° for 1 hour,

before allowing the temperature to rise to ambient over 16 hours. The mixture was treated
with methanol (50 ml), stirred at ambient temperature for 1 hour, and the precipitate collected
and washed well with tetrahydrofuran to give the desired product (21.8 g).

MS (BSP): 396 (MH") for C,;H,FN,0
NMR (DMSQ-dg) 8: 1.36 (s, 9H); 1.80 (m, 1H); 2.07 (m, 1H); 3.09 (m, 1H); 3.26 (1, 1H);
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3.35 (m, 1H); 3.49 (m, 2H); 3.62 (m, 1H); 3.73 (dd, 1H); 3.98 (1, 1H); 4.04 (m, 1H); 4.63
(m, 1H); 5.15 (t, 1H); __6.70-(t, 1H); 7.09 (dd overlapping br, 2H); 7.39@&, IH).

methanesulfonyloxymethyloxazolidin-2-one
(5R)-3-(4-((3R)-3~(¢-butoxycarbonylaminopyrrolidin-1-yl)-3-fluorophenyl)-5-
hydroxymethyloxazolidin-2-one (3.99 g, 10.1 mM) was suspended in dichloromethane (50

- ml), and treated with triethylamine (1.53 g, 15.2 mM), then cooled under nitrogen to 0°,
Methanesulfonyl chloride (1.39 g, 12.12 mM) was added dropwise, and the mixture stirred 18
‘hours allowing the ternperature to rise to ambient. Precipitated hydrochloride was filtered, the

filtrate washed with saturated sodium bicarbonate (75 ml) and water (3 x 75 ml),

- concentrated, and purified by chromatography on a 90 g silica Biotage columm, eluting with

dichloromethane. Relevant fractions were combined and evaporated to give desired product
(1.25 g).

MS (BSP): 474 (MH") for C,iH,;FN,O,S

3.26 (1, 1E); 3.48 (m, 2E); 3.82 (dd, 1H); 4.03 (t, 1H); 4.24 (br, 1H); 4.33 (dd, 1H); 4.41
(dd, 1H); 4.72 (br, 1H); 4.83 (m, 1ED); 6.57 (t, 1FE);  6.96 (dd, 1H); 7.27 (dd, 1H).

25

(SR)-3-(4-((3R)-3-(t+-butoxycarbonyl)aminopyrrolidin-1-yl)-3-fluorophenyl)-5-methane-
sulfonyloxymethyloxazolidin-2-one (1.25 g, 2.64 mM) was dissolved in N,N-dimethyl-
formamide (20 ml), treated with sodium azide (275 mg, 4.23 mM), and heated with stirring at
50° for 5 hours. After cooling the mixfure was diluted with water (100 ml), and extracted into

ethyl acetate (3 x 75 ml). The combined organics were dried (magnesium sulfate), and

- evaporated to give a yellow solid, which14:32 was recrystallised from isopropanol to give the

30

required product (715 mg).

MS (ESP): 421 (MH") for C,;H,.FN,O,

NMR (CDCl)) &: 1.37 (s, 9H); 1.82 (m, 1H); 2.17 (m, 1H); 3.17 (4, 1H); 3.25 (i, 1H);

3.51 (dd overlapping m, 3H); 3.61 (dd, 1H); 3.71 (dd, 1X0); 3.95 {1, 1H); 4.25 (br, 1H); 4.78
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(m, 2H); 6.57 (t, 1H); 6.98 (dd, 1H); 7.28 (dd, 1H).

yimethyl)oxazolidin-2-one
(3R)-3-(4-((3R)-3-(z-Butoxycarbonyl)aminopyrrolidin-1-yI)-3-fluorophenyl)-5-(1,2,3-triazol-
1-ylmethyl)oxazolidin-2-one (532 mg, 1.2 mM), was dissolved in dichloromethane (10 mi),
and treated with a solution of hydrogen chloride in ethanol (3.8M, 2 ml). After stirring 4

- bours at ambient temperaturs, the precipitated hydrochloride of the product (230 mg) was

~ filtered, and the filtrate diluted with diethyl ether to deposit more product (218 mg).

10

MS (ESP): 347 (MH) for C,H,,FN,O,

NMR (DMSO-dg) &: 2.03 (m, 1H); 2.25 (m, 1H); 3.25 (dd, 1H); 3.41 (m, 1H); 3.51 (m,
2H); 3.82 (overlapping m, 2H); 4.17 (t, 1H); 4.81 (d, 2H); 5.08 (m, 1H); 6.74 (t overlapped
by 1,0, ~1H); 7.05 (d4, 1H); 7.32(dd, 1H); 7.74 (d, 1H); 8.15 (4; 1H); 8.43 (br, ~2H).

20

25

5-(1.2.3-triazol-1-yimethyl)oxazolidin-2-one
(5R)-3~(4-((3R)-3-Aminopyrrolidin-1-yl)-3-flucrophenyl)-5-(1,2,3-triazol-1-
ylmethyl)oxazolidin-2-one hydrochloride (200 mg, 0.5 mM) in dichloromethane (20 ml) was
cooled to 0° and treated with 5% sodium bicarboenate solution (5 ml). The resulting

suspension was stirred vigorously, methyl chloroformate (245 mg, 2.6 mM) added, and
stirring continued for 3 hours at ambient temp eraturé. . The organic layer was separated,
washed with 2% sodium dihydrogen phosphate (2 x 10 ml), brine (10 ml), and dried
(magnesium sulfate), to give the desired product (143 mg).

MBS (ESP): 405 (MH") for C,,H,,FN,0,
NMR (DMSQ-d) 8: 1.82 (m, 1H); 2.11 (m, 1H); 3.13 (m, 1H); 3.27 (dd, 1H); 3.37 (dd,
1H); 3.53 (s overlapping m, 4H); 3.81 (dd, 1H); 4.09 (m, 1H); 4.15 {t, 1H); 4.80 (d, 2H);
5.08 (m, 1H); 6.69 (t, 1H); 7.01 (dd, 1H); 7.28 (dd, 1H); 7.42 (br, lH) 7.75 (d, 1H); 8.13
(d, 18).
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2-one :

(5R)-3-(4-((3R)-3 —Amjﬁopynoﬁdin-1-y1)-3-ﬂuoropheny1)—5 -(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (400 mg, 1.05 mM) was suspended in tetrahydrofuran (10 ml)
and treated with diisopropylethylamine (176 mg, 1.36 mM) and (4S)-2,2-dimethyl-1,3-
dioxolan-4-ylmethyl 4-nitrophenyl carbonate (429 mg, 1.44 mM) dissolved in

dichloromethane (5 ml). The mixture was stirred vigorously at ambient temperature for 18
hours, with the addition of two further portions of diisopropylethylamine (137 mg, 1.06 mM).
Solvent was evaporated, the residue redissolved in ethyl acetate (20 ml), washed with water (3
x 20 ml), and dried (magnesium sulfate). After removal of the solvent, the residue was -
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a
gradient increasing in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions
were combined and evaporated to give the desired product (273 mp).

MS (ESP): 505 (MH) for C,H,,FNOs

NMR (DMSO-dg) 6: 1.25 (s, 3H); 1.31 (s, 3H); 1.84 (m, 1H); 2.10 (m, 1H); 3.15 (m, 1H);
3.38 (dd, 1H); 3.50 (1, 1H); 3.63 (, 1H); 3 81 (dd, 1H); 3.91 (m, 1H); 3.95-4.25
(overlapping m, 6H); 4.79 (d, 2H); 5.08 (m, 1H); 6.69 (t, 1H); 7.01 (dd, 1H) 7.28 (dd,
1H); 7.57 (br, 1H); 7.75 (d, 1H); 8.14 (d, 1H).-

The reagent for this compound was prepared as follows:-
(45)-2.2-Dimethyl-1.3-dioxolan-4-yimethyl 4-nitropheny! carbonate
(45)-2,2-Dimethyl-1,3-dioxolan-4-ylmethanol (362 mg, 2.74 mM) was dissoived in pyridine
(9 ml), stirred at ambient temperature, and treated in portions with 4-nitrophenyl
chloroformate (552 mg, 2.74 mM). After 6 hours, solvent was evaporated, the residue -
redissolved in ethyl acetate (15 ml), washed with water (15 ml), sodium bicarbonate solution |
(15 ml), brine (15.ml), and dried (magnesium sulfate). Removal of the solvent gave the
product as an oil sufficiently pure for further use (858 mg).

MS (ESP): 298 (MH") for C,,H,.NO, |

NMR (DMSO-d 6: 1.28 (s, 3H); 1.34 (s, 3H); 3.74 (dd, 1H); 4.05 (1, 1H); 4.20 (dd, 1H);
4.25 (dd, 2H); 7.54 (d, 2H); 8.29 (d, 2H). |
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(SR)-3-(4-((3R)-3~((45)-2,2-Dimethyl-1,3-dioxolan-4-ylmethoxycarbonylamino)pyrrolidin-1-
yD-3-fluorophenyl)-5-(1,2,3-triazol- 1-ylmethyl)oxazolidin-2-one (240 mg, 0.48 mM) in
tetrahydrofuran (5 ml) was treated with hydrochloric acid (2M, 2 ml) and stirred at arabient

temperature for 18 hours. Solid potassium carbonate was added to neutralise, and the mixture

filtered, and the filtrate evaporated to dryness. The residue was purified by chromatography

= ona 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from

. 0 to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to
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give the desired product (170 mg).

MS (ESP): 465 (MH") for C,,H,,FNO,

NMR (DMSQ-d,) 6: 1.83 (hextet, 1H); 2.10 (bextet, 1H); 3.15 (s, IH); 3.17 (s, 1H); 3.33
(%, 2H); 3.50(t, 1H); 3.60 (dd, 1H); 3.80 (dd, 1H); 3.84 (dd, 1H); 3.97 (dd, 1H); 4.05 (dd, .
1H); 4.09 (4, 1H); 4.15 (t, 1H); 4.54 (1, 1H); 4.73 (d, 1H); 4.80(d, 2H); 5.08 (m, 1H); 6.69
(t, 1H); 7.00(dd, 1H); 7.27 (dd, 1H); 7.43 (d, 1H); 7.74 (4, 1H); 8.13 (4, 1H).

fluorophenyl}-5-(1.2,3-triazol-1-ylmethvl)oxazolidin-2-one ]
(SR)-3-(4-((3R)-3-Aminopyrrolidin-1-yl)-3-flucrophenyl)-5-(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (200 mg, 0.52 mM) was suspended by stirring in
dichloromethane (10 ml) at 0° and sodium bicarbonate solution (5 ml) added:

2-Methoxyethyl chloroformate (340 mg, 2.46 mM) was added, and the mixture stirred 4
hours, allowing the temperature to rise fo ambient. The organic layer was separated, washed
with sodium dihydrogen phosphate (2%, 2 x 15 ml), water (15 ml) and dried (magnesium
sulfate). Filtration and evaporation gave the desired product (183 mg).

MS (ESP): 449 (MH") for C,H,,FN,O

NMR (DMSQ-d.) 6: 1.82 (hextet, 1H); 2.10 (ﬁextet, 1H); 3.13 (m, 1H); 3.24 (s, 3H); 3.36
(t, 1H); 3.48 (m, 4H); 3.79 (dd, 1H); 4.05 (m, 3H); 4.16 (t, 1H); 4.79 (d, 2H); 5.08 (m,
1H); 6.69 (t, 1H); 7.01 (dd, 1¥); 7.28 (dd, 1H); 7.51 (d, 1H); 7.74 (4, 1H); 8.13 (4, 1H).
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ﬂuorophenyn-s-(1,2,3—mazol I-thethyl)oxazohdm-il-on _
The resin bearing the title compound bound via its terminal hydroxy group (200 mg, nominal

0.118 mM) was swelled in dichloromethane (2 ml) for 30 minutes. Excess solvent was

5 drained, and a solution of trifluoroacetic acid (1% in dichloromethane, 1 ml) was added, and-
the mixiure agitated at ambijent temperature for 2 hours. The resin was washed repeatedly |
with dichloromethane (5 x 5 ml), and the combined washings concentrated. The gum so
obtained was azeotroped with ischexane/dichloromethane (20-mi) to give the desired product
(40 mg).

10 MS (ESP): 435 (MH") for C,oH,,FN,O;

NMR (DMSO-d.) &: 1.85 (hextet, 1H); 2.10 hextet, 1H); 3.17 (m, 1H); 3.28 (dd, 1H);

- 3.41(d4, 1H); 3.51 (m, 2H); 3.82 (dd, 1H); 3.97 (t, 1H); 4.12 (m, 1H); 4.17 (t, 1H); 4.29
(m, 1H); 4.55 (m, 1H); 4.81 (d, 2H); 5.10 (m, 1H); 6.69 (t, 1H); 7.01 (dd, 1H); 7.27 (dd,
1H); 7.46(d, 1H); 7.75 (4, 1H); 8.15 (d, 1H); 1 x OH exchanging, not seen.

15 _

The intermediates for this compound were prepared as follows:

A polystyrene resin derivatised with 2-hydroxyethoxy-2’-chloroirityl functionality
(Novabiochem, 0.59 mM/g, 250 mg, 0.148 mM) was swelled in base-washed dichloro-
methane (3 ml) for 30 minutes, then excess dichloromethane drained. A solution of 4-

20 nitrophenyl chloroformate (149 mg, 0.738 mM) and pyridine (175 mg; 2.22 mM) in base-
washed dichloromethane was added, and the mixture shaken gently for 18 hours-at ambient
temperature. Solvent was then drained, and the resin washed with several portions of
dichloromethane, then diethyl ether and dried in a desiccator.

IR: 1768; 1596; 1264 cm™.

25
‘The above resin (200 mg, nominally 0.118 mM) was swelled in N,N-dimethylacetamide (3
ml) for 30 minutes, solvent drained, and a pre-mixed solution of (5R)-3~(4-((3R)-3-
aminopymolidin-1-yl)-3-fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one
hydrochloride (226 mg, 0.59 mM) and diisopropylethylamine (228 mg, 1.77 mM) in

30 N,N-dimethylacetamide (3 ml) added. The mixture was shaken gently for 4 hours at ambient -
temperature. Solvent was then drained, and the resin washed with N,N-dimethylacetamide (3
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x 4 ml), then dichloromethane (3 x 4 ml), and dried in a desiceator.
IR: 3409; 1758; 1725 compound’.

5 phenyl)-5-(1,2,3-triazol-1-ylmethv)oxazolidin-2-one
(SR)-3-(4-((35)-3 ~(#-Butoxycarbonyl)aminopyrrolidin-1-y1)-3-fluorophenyl)-5-azidomethyl-
oxazolidin-2-one (3.2 g, 7.61 mM) was reacted by essentially the technique of Example 17

Ea

and purified by chromatography on a 60 g silica Biotage column, eluting with a gradient
increasing in polarity from 0 to 7% methanol in dichloromethane, Relevant fractions were
10 combined and evaporated to give the desired product (1.66 g).
MS (ESP): 447 (MH) for C,,H,,FN,O,
NMR (DMSO-d.) & 1.39 (s, 9H); 1.84 (m, 1H); 2.10 (m, 1H); 3.12 (m, 1H); 3.27 (t, 1H);
3.38 (m, 1H); 3.50 (t, 1H); 3.83 (dd, 1H); 4.06 (m, 1H); 4.18 (t, 1H); 4.82(d, 2H); 5.11
(m, 1H); 6.71 (t, 1H); 7.03 (dd, 1H); 7.13 (br, 1H); 7. 30 (dd, 1H); 7.77 (d, 1H); 8.16 (d,
15 1H). ' ' :

The intermediates for this compound were prepared as follows:

3-Fluoro-4-((38)-3-(-butoxvecarbonvamino olidin-1-yDinitrobenzene -

20 Using essentially the technique for the equivalent intermediate in Example 17, but starfing |

from (35)-3-(+-butoxycarbony)laminopyrrolidine (20 g, 0.108 M), gave the desired product as

a yellow solid (33.5 g), of sufficient quality for use without purification.

MS (ESP): 326 (MH") for C,,H,,FN,O,

NMR (DMSQ-d 8: 1.36 (s, 9H); 1.87 (m, 1H); 2.08 (m, 1H); 3.36 (m, 1H); 3.54 (m, 1H);
25 3.62 (im, 1H); 3.73 (m, 1H); 4.09 (m, 1H); 6.72 (t, 1H); 7.19 (d, 1H); 7.88 (overlapping m,

2H).

Using essentially the technique for the equivalent intermediate in Example 17, but starting
30 from 3-fluoro-4-((35)-3-(¢-butoxycarbonyl)aminopyrrolidin-1-yl)nitrobenzene (33.5 g, 0.103
M), gave the desired product as an oil of sufficient quality for use without purification (~30
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MS (ESP): 296 (MH_*) for C,;H,,FN,0, _

NMR (DMSO-dg) 8: 135 (s, 9H); 1.71 (m, 1H); 2.06 (m, 1H); 2.87 (dd, 1H); 3.05 (m,

1H); 3.11 (m, 1H); 3.26 (m overlapping H,0, ~1H); 3.97 (m, 1H); 4.68 (s, 2H); 6.25 (dd,
5 1H); 6.31(dd, 1H); 6.51 (t, 1H); 7.03 (4, 1H).

Using essentially the technique for the equivalent intermediate in Example 17, but starting

from 5—am:ino-Z-((3.S)-3—(t—butoxycarbonyi)aminopyrro]idin—1—yl)ﬂuorobenzené (304 g, 0.103
10 M), gave crude product after precipitation. This was purified by dissolving in toluene (500
ml), azeotroping until product began to precipitate, then cooling and adding isohexane (500
ml) to complete precipitation. Filtration gave the desired product (35.3 g).
~ MS (ESP): 368 (MH") for C,;H,FN,0,
NMR (DMSO-dg) &: 1.21 (t, 3H); 1.37 (s, 9H); 1.77 (m, 1H); 2.06 (m, 1H); 3.04 (m, 1H);
15 3.20 (dd, 1H); 3.30 (m overlapping H,O, 1H); 3.42 (tm, 1H); 4.02 (br, 1H); 4.08 (q,'ZH);-
6.63 (t, 1H); 7.02(d, 1H); 7.08 (br, 1H); 7.22 (d, 1H); 9.38 (s, 1H).

oxazolidin-2-one

20 5-Ethoxycarbonylamino-2-((35)-3-(z-butoxycarbonyl)aminopyrrolidin-1-yl)fluorobenzene
(352 g, 0.‘096 M).was..dissolvéd.indxy tetrahydrofuran (400 ml) under nitrogen, cooled to '
-70°, and treated dropwise over 20 minutes with a solution of lithium z-butoxide, prepared
from ¢-butanol (9.3 g, 123 mM) in dry tetrahydrofuran (70 fnl) and n-butyl fithium (66 ml,
1.6M in hexane). After stirring for 20 minutes, (R)-glycidylbutyrate (15.2 g, 0.102 M) in

25 tetrahydrofuran (20 ml) was added over 10 minutes, and the temperature allowed 106 rise to
ambient over 16 hours. The mixture was treated with methanol (10 m), sﬁ'xred at ambient
temperature for 10 minutes, then treated with a mixture of 5% aqueous sodium bicarbonate
(250 ml) and ethyl acetate (500 ml). The precipitate was collected and washed well with ethyl
acetate and water to give the desired product (19.5 g). The ﬁltéte was separated info an

30 organic layer, which was dried (magnesium sulfate) and evaporated. The residue was

refluxed briefly with ethyl acetate (100 mi), cooled, and filtered to give further product (16.6
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MS (ESP): 396 (MH") for C,,H,.FN,O, . -

NMR (DMSO-d,) &: 1.37 (s, 9H); 1.79 (m, 1HY; 2.07 (m, 1H); 3.08 (m, 1H); 3.24 (m
overlapping H,0, ~1H); 3.36 (m, 1H); 3.48 (tm, 1H); 3.53 (d, 1H); 3.63 (d, 1H); 3.74 (dd,
1H); 3.99 (t, 1H); 4.04 (m, 1H); 4.63 (m, 1H); 5.15 (s, 1H); 6.71 (, 1H); 7.08 (dd over-
lapping br, 2H); 7.39 (44, 1H).

sulfonvloxymethvloxazolidin-2-one
(5R)—3-(4-((3.5‘)-3-(t~Butoxycarbony1)amj110pyrr0]idin—1-—yl)-3-ﬂuorophenyl)-S -hydroxy-

methyloxazolidin-2-one (3.04 g, 7.7 mM) was suspended in a mixture of dichloromethane 25
ml) and pyridine (20 ml), cooled under nitrogen to 0°, and treated with triethylamine (115 g,
11.4 mM). Methanesulfonyl chloride (1.04 g, 9.1 mM) in dichloromethane (5 ml) was added
dropwise, and the mixture stirred 45 minutes at the same temperature. The mixtire was ,
concentrated to dryness, and the residue dissolved in ethyl acetate (70 ml), then washed with

5% sodium bicarbonate (70 ml), water (2 x 70 ml), brine (70 ml), and dried (magnesium

20
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sulfate). After evaporation and azeotroping with toluene (20 mi), product of sufficient quahty
was obtained for use without further purification (3.64 g). - '

MS (ESP): 474 (MH" for CoHsFN,O,S
NMR (DMSQ-dg) 8: 1.37 (5, 9H); 1.81 (m, 1H); 2.08 (m, 1H); 3.11 (m, 1H); 326 (s, 3H);
3.28 (m, 1H); 3.38 (m, 1H); 3.49 (tm, 1H);. 3.76 (dd, 1H); 4.05 (m; 1H); 4.11.(& 1H); 4.43
(dd, 1H); 4.50 (dd, 1H); 4.96 (m, 1H); 6.72 (t, 1H); 7.10 (dd, 1H); 7.16 (d, 1H); 7.49 (dd,
1H). '

oxazolidin-2-one

(5R)-3~(4-((35)-3~(+-Butoxycarbonyl)aminopyrrolidin-1-yI}-3 -flnorophenyl)-5-methane-
sulfonyloxymethyloxazolidin-2-one (3.6 g, 7.61 mM) was dissolved in N, N-dimethyl-
formamide (40 ml), treated with sodium azide (0.99 g, 15.2 mM), and heated with stirring at
80° for 3.5 hours. After cooling the mixture was diluted with water (400 ml), and extracted
into ethyl acetate (400 ml). The combined organics were washed with water (2 x 400 ml) and
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brine (200 ml), dried (inagnesium sulfate), and evaporated to give the required product (3.2

. £).

MS (ESP): 421 (ME) for C,0H,.FN,O,

yvlmethvl)oxazolidin-2-one .
(5R)-3-(4—((35')-3—(t-ButoxycarBonyl)a.minopy:rolidjn—1—yl)-3-ﬂuoropheny1)—5 -(1,2,3-triazol-
1-ylmethyl)oxazolidin-2-one (1.55 g, 3.47 mM), was dissolved in dichloromethane (8 ml),
and treated with a solution of hydrogen chloride in ethanol (3.8M, 40 mi). After stirring 2

hours at ambient temperature, the mixture was evaporated to dryness to give product as a

hydrochloride of sufficient quality to require no purification (1.64 g).
MS (ESP): 347 (MH) for C,H,,;FN,O,

NMR (DMSQ-dg) &: 2.00 (m, 1H); 2.25 (m, 1H); 3.24 (dd, 1H); 3.41 (m, 1H); 3.52 (m,
2H); 3.82 (overlapping m, 2H); 4.17 (t, 1H); 4.81 (d, 2H); 5.10 (u, 1H); 6.78 (¢, 1H); 7.06
(dd, 1H); 7.33 {dd, 1H); 7.76 (d, 1H); 8.17 (d, 1H); 8.36 (br, ~2H). '

triazol-1-vimethyloxazolidin-2-one

Using essentially the technique of Example 19, but starting from (JR)-3-(4-((35)-3-
aminopyrrolidin-1-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one

- hydrochloride {250 mg, 0.65 mM), and replacing the methyl chloroformate with acetic

anhydride gave the desired product (150 mg).

MS (BSP): 405 (MH") for C,;H,,FNO,

NMR (DMSO-d) &: 1.87 (s overlap;.)ing.m, 4H); 2.16 (m, 1H); 3.18 (m, 1H); 3.33 (dd,
1H); 3.46 (t, 1H); 3.56 (im, 1H); 3.88 (dd, 1H); 4.24 (t, 1H); 4.35 (m, 1H); 4.88 (d, 2H);
5.15 (m, 1H); 6.89 (i, 1H); 7.08 (dd, 1H); 7.37 (dd, 1H); 7.84 (d, 1H); 8.19 (d, 1H); 8.23
(d, 1H).




22 0CT 2004

WO 81/81350 PCT/GB01/01815

5- 11,2,3-tr1azol-1-—3{lmethyl)oxazohdm-z-one

Using essentially the technique of Example 19, but starting from (SR)-3-(4-((38)-3-

aminopyrrolidin-1 -y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-yhmethyl)oxazolidin-2-one
hydrochloride (250 mg, 0.65 mM) gave the desired product (192 mg).

MS (ESP): 405 (MIH") for C,;H,, FNO,

NMR (DMSO-dg) 8: 1.82 (m, 1H); 2.11 (m, 1H); 3.13 (m, 1H); 3.31 (m overlapping H,0,

¢ ~2H); 3.51 (s overlapping m, 4H); 3.81 (dd, 1H); 4.07 (m, 1H); 4.17 (, 1H); 4.80 (d, 2H);

10
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5.08 (m, 1H); 6.71 (t, 1H); 7.02 (dd, 1H); 7.27 (dd, 1H); 7.47 (d, 1H); 7.76 (d, 1H); 8.15
(d, 1H).

(1.2,3-triazol-1-ylmethyl)oxazolidin-2-one
(5R)-3-(4-((3,5’)-3-Amjnopyrrolidin-1-yl)-3-ﬂuoropheny1)—5-(1,2,3-niazol-l-yhnethyl)u‘
oxazolidin-2-one hydrochloride (250 mg, 0.65 mM), in dichloromethane (20 mY) was cooled -

- o 0° and freated with 5% sodium bicarbonate solution (10 ml). The resulting suspension was

20

25

stirred vigorously, methanesutfonyl chloride (290 mg, 2.5 mM) added, and stirting continued
for 18 hdurs at ambient temperature. Dichloromethane (10 ml) was added, the organic layer
separated, and diluted with isohexane (30 ml). The precipitate was filtered, triturated with 2%
sodium dihydrogen phosphate, and purified by chromatography on a 2 g silica Mega Bond

. Elnt® column, eluting with a gradient increasing in polarity from 0 to 8% methanol in -

dichloromethane. Relevant fractions were combined and evaporated to give the desired

product (28 mg).

- MS (ESP): 425 (MIT") for C,;H,,FN,0,S

NMR (DMSO-d;) 8: 1.84 (m, 1H); 2.18 (m, 1H); 2.93 (s, 3H); 3.18 (m, 1H); 334 (m
overlapping H,0, ~2H); 3.54 (t, 1H); 3.80 (dd, 1H); 3.96 (dd, 1H); 4.15 (¢, 1H); 4.49 (4,
2H); 5.08 (m, 1H); 6.71 (t, 1H); 7.01 (dd, 1H); 7.28 (ad, 1H); 7.34 (d, 1H); 7.74 (d, 1H);
8.13 (d, 11D).
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oxazolidin-Z-one

(5R)-3-(4-Imidazol-1-yl-3-flnorophenyl)-5-azidomethyloxazolidin-2-one (755 mg, 1.35 mM)
was dissolved in dioxane (40 ml), treated with norbornadiene (1.15 g, 12.5 mM) and heated
under reflux for 16 hours. After removal of the solvent, the residue was dissolved in the
minimum of dichloromethane and purified by chromatography on a 20 g silica Mega Bond -
Elut® columm, eluting with a gradient increasing in polarity from 0 to 10% methanol in

dichloromethane. Relevant fractions were combined and evaporated to give the desired

_product (660 mg).

MS (ESP): 329 (MH") for C,;H,,FN,O,
NMR (DMSO-d)) 8: 3.95 (dd, 1H); 4.29 (t, TH); 4.85 (d, 2H); 5.16 (m, 1H); 7.11 (d, 1H);

- 7.39 (4d, 1H); 7.54 (overlapping m, 2H); 7.66 (d, 1H); 7.77 (d, 1H); 7.98 (m, 1FH); 8.18 (d,

1H).
(Intermediate oxazolidinone described in Upjohn WO 96-23788)

- Example 30: (5R)-3-(4-Imidazol-1-yl-3-finorophenyl)-5-(1-pyrazolyl)methyhoxazolidin-

2-one

Sodium hydride (60% in oil, 32 mg, 0.8 mM) was stirred under nitrogen in
N,N-dimethylformamide (2 ml), pyrazole (68 mg, 1 mM) added, and stirring contiﬁued for 10
minutes. (5R)-3-(4-Imidazol-1-yl-3-fluorophenyl)-5-methanesulfonyloxymethyloxazolidin-2-
one (142 mg, 0.4 mM) was dissolved in N,N-dimethylformamide (1-ml); added to the above, -
and the mixture stirred 18 hours at ambient temperature. After diluting with 5% aqueous
sodium bicarbonate (30 mt), the mixture was extracted with ethyl acetate (50 ml), the extract
washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and evaporated. The
residue was dissolved in the minimum of dichloromethane and purified by chromato graphy on
a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0
to 15% isopropanol in dichloromethane. Relevant fractions were combined and evaporated,
then dissolved in dichloromethane (5 ml) and stirred for 18 hours with PS-Isocyanate resin
(Argonaut Technologies, 500 mg) to remove ring opened impurities. Filtration and
evaporation gave the desired product (34 mg).

MS (ESP): 328 (MH*) for C,H,,FN;O,
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NMR (DMSO-do) 8: 3.89 (dd, 1H); 4.17 (t, 1H); 4.46 (4, 2H); 5.04 {m, 1H); 6.21 (t, 1HD);
7.08 (m, 1H); 7.32(dd, 1H); 7.39 (d, 1H); 7.50 (m, 1H); 7.58 (t, 1H); 7.60 (4d, 1H); 7.72
@, 1ﬁ); 8.00 (m, 1H). B

(Intermediate described in WO 96-23788)

(5R)—3-(4—Imidazol—1-y1—3—ﬂuorophenyl)-s-methanesulfonyloxjrmethyloxazolidin-z—one (249

mg, 0.7 mM) was dissolved in N,N-dimethylformamide (2 ml), treated with 1H-tetrazole (123
mg, 1.75 mM) and potaésium carbonate (241 mg, 1.75 mM), and heated at 95° for 3 hours.
After cooling, the mixture was diluted with water (30 ml), extracted with cthyl acetate (50
ml), the extract washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and
evaporated. The residue was dissolved in the minimum of dichloromethane and purified by
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 10% isopropanol in dichloromethane, then 0 to 20% methanol in
dichloromethane. Relevant fractions were combined and evaporated the first elutmg product
being the 2-isomer (80 mg). '

MS (ESP): 330 (MH") for C,,H,,FN,0,
NMR (DMSO-d) 8: 3.96 (dd, 1H); 4.34 (t, 1H); 5.26 (overlapping m, 3H); 7.12 (m, 1H);
7.40(dd, 1E); 7.55 (d, 1H); 7.66 (t overlapping dd, 2H); 8.00 (m, 1H); 9.05 (s, 1H).
The second eluting product was the 1-isomer (51 mg)

MS (ESP): 330 (MH") for C,,H,,FN,O0,
NMR (DMSO-do) &: 3.98 (dd, 1H); 4.31 (t, 1H); 4.95 (m, 2H); 5.21 (m, 1H); 7.12 (m,
1H); 7.43 (dd, 1H); 7.55 (d, 1H); 7.67 ( overlapping dd, 2H); 8.01 (mm, 1H); 9.49 (s, 1H).
Intermediate described in WO 96-23788.

flnorophenyl)-5-tetrazol-2-yimethyloxazolidin-2-one
(5R)-3-(4-(4-t-Butyldimethylsilyloxymethylimidazo]l- 1'-y1)-3 -fluorophenyl)-5-hydroxy-
methyloxazolidin-2-one (421 mg, 1 mM), 1H-tetrazole (105 mg, 1.5 mM), and triphenyl--
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phosphine (393 mg, 1.5 mM) were dissolved by stirring in dry tetrahydrofuran (5 ml) under

nitrogen in an ice-bath. Diisopropylazodicarboxylate (303 mg, 1.5 mM) was added dropwise,

10

15

and the mixtore stirred 2 hoﬁrs, allowing the fempérature to rise to ambient. The mixiure was
cooled to 0°, freated with trifluoroacetic acid (5 ml), and stirred 30 minutes at ambient |
temperature. The mixture was diluted with ethyl acetate (100 ml), and extracted with aqueous
hydrochloric acid (1M, 100 ml). The acid exiract was washed with ethyl acetaie (100 m]),

then made basic with concentrated aqueous ammonia, and reextracted with dichloromethane.

After drying (magnesium suifate), the residue was purified by chromatography on a 10 g silica

Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 10%

methanol in dichloromethane. Relevant fractions were combined to give the less polar

tetrazol-2-yl isomer (105 mg).

MS (BESP): 360 (MH) for C,:H,,FN,0,
NMR (DMSOQ-d,) 8: 3.96 (dd, 1H); 4.32 (1, lH) 4.39 (d, 2H); 4.96 (t, 1H); 5.16 (dd, 1H);
5._25 (dd, 1H); 5.31 (m, 1H); 7.32 (d, 1H); 7.38 (dd, TH); 7.63 (t, 1H); 7.66 (dd, 1H); 7.90
-(a., iH); 9.02 (5, 1H).

~ The aqueous ammonia liquors were cooled to 4° overnight, to precipitate crystals of the more.

20
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polé.r tetrazol-1-yl isomer (6 mg).
MS (ESP): 360 (MH") for C, ,H,,FN,0,
The oxazolidinone intermediate is described in WO 97-31917.

tetrazol-2-ylmethyloxazolidin-2-one
Essentially the technique of Example 17 was used, but starting from (5R)-3-(4-(2-
methylimidazol-1-y1}-3-fluorophenyl)-5-hydroxymethyloxazolidin-2-one (582 mg, 2 mM).

Crude material from the acid extract was purified by chromatography on 2 20 g silica Mega
Bond Elui® column, eluting with a gradient increasing in polarity from 0 to 20% methanol in
dichloromethane. Relevant fractions of the first ehrting product were combined to give the
less polar tetrazol-2-yl isomer (246 mg).

MS (ESP): 344 (MH) for C,;HFN,0,

NMR (DMSO-d} &: 2.14 (s, 3H); 3.97 (dd, 1H); 434 (t, 1H); 5.16 (dd, 1H) 5.26 (dd,

Pt




——

22 0CT 2004

WO 01/81350 PCT/GB01/01815

-83-

1H); 5.32 (m, 1H); 6.91 (4, 1H); 7.20(d, 1H); 740(dd, II—I) 7.54 (t, lH) 766(dd, 1H);
9.02 (s, 1H). _ o

The second eluting product was the 1-isomer (210 mg).

MS (ESP): 344 (MH") for C,.;H,,FN,O,

NMR (DMSO-dg) 8: 2.13 (s, 3H); 3.97 (dd, 1H); 4.31(t, 1H); 4.94 (4, 2H); 5.21 (m, 1H);
6.91 (4, 1H); 7.20 (d, 1H); 7.42 (dd, 1H); 7.55 (t, 1H); 7.67 (dd, 1H); 9.47 (s, 1H).

' The intermediates for these compounds were prepared as follows:

10
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. 3-Fluoro-4-(2-methylimidazol-1-yDnitrobenzene

2-Methylimidazole (9.02 g, 0.11 M) and N,N-diisopropylethylamine (32.2 g, 0.25 M) were
dissolved in acetonitrile (160 mt), and 3,4-difluoronitrobenzene (15.9 g, 0.1 M) added. The
mixture was stitred and heated fo reflux under nitrogen for 24 hours. Solvent was evaporated,
the residue dissolved in ethyl acetate (300 ml), washed with water (150 mi), brine (150 m1),
and dried (magnesium sulfate). The residue was recrystallised from a mixture of ethyl acetate
(25 ml) and cyclohexane (150 ml) with the addition of charcoal to give the title compound
(11.5 g), mp 106-107°,

MS (ESP): 222 (MH") for C,HFN,0Q,

NMR (DMSO-d)) 8: 2.25 (s, 3H); 7.00 (d, 1H); 7.35 (t, 1H); 7.87 (t, 1H); 8.23 (dd, 1H);
8.43 (dd, 1H).

5-Amino-2-(2-methylimidazol-1-v])}lyorobenzene

25

30

3-Fluoro-4-(2-methylimidazol-1-yl)nitrobenzene (40 g, 0.181 M) was dissolved in a mixture
of methanol (200 ml) and tetrahydrofuran (800 mi), cooled to 0° under nitrogen, and treated
with ammonium formate (57 g, 0.905 M) followed by palladium on charcoal (10%, 2 g). The
mixture was stirred at ambient temperature for 18 hours, filtered through cslite, celite washed
with methanol (100 ml), and filirate evaporated to dryness. The residue was partitioned
between ethyl acetate (800 mi) and 10% aqueous sodiuwm bicarbonate (250 ml). The organic
layer was separated, washed with brine (250 mi), dried (magnesmm sulfate) and evaporated to
give title compound (34.6 g).

MS (BSP): 192 (MH") for C,H,FN,




22.0CT 2004

WO 01/81350 ‘ PCT/GB01/01815

-84-

 NMR ( DMSO-d.) &: 2.08 (s, 3H); 5.68 (s, 2H); 6.45 (overlapping m, 2H); 6.84 (4, 1H);

- 10

7.03 (overlapping m, 2H).

5-Benzyloxyearbonylamino-2-(2-methvlimidazol-1-v]){luorobhenzene
S-Amino-2-(2-methylimidazol-1-yl)fluorobenzene (34.25 g, 0.179 M) was dissolved in dry
dichloromethane (600 ml) under nitrogen, and cooled to -5°. Pyridine (17.7 g, 0.224 M) was
added, followed by benzyl chioroformate (33.7 g, 0.197 M) over 20 minutes. The mixture
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium
bicarbonate (5%, 250 ml) was added, the organic layer separated, the aqueous layer re-
extracted with dichloromethane (2 x 300 ml), and combined extracts dried (magnesium
sulfate). After filtration and evaporaﬁbn, the residue was recrystallised from toluene (400 ml)

- to give title product (54.5 g).

- MS (ESP): 326 (M) for C,;H1,.FN,0,
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NMR (DMSO-d} &: 2.13 (s, 3H); 5.18 (s, 2H); 6.89 (s, 1H); 7.17 (s, 1H); 7.41
(overlapping m, 7H); -7.73 (dd, 1H); 10.21 (br, 1H).

5-Benzyloxycarbonylamino-2-(2-methylimidazol-1-yl)fluorobenzene (54 g, 0.166 M) was
dissolved in a mixture of dry tetrahydrofuran (600 ml) and 1,3-dimethyl-tetrahydropyrimidin-

2-one {100 ml) under nitrogen, cooled to -70°, and treated with a solution of r-butyllithium
(1.6M in isohexane, 114 ml), over 30 minutes. After stirring for 30 minutes at -70°, a solution
of (R)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 mi) was added over 15
minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient.

The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate
(800 ml), the organic layer separated, and the aqueous extracted with further ethyl acetate (3 x
750 mi). The combined extracts were dried (magnesium sulfate) and evaporated, and the
resuliing oil triturated with diethyl ether. The resulting solid was recrystallisd from
isopropanol to give the title compound (21.5 g).

MS (ESP): 292 (MH") for C, H,,FN,0,

NMR (DMSO-d;) &: 2.16 (s, 3H); 3.56 (dt, IH); 3.69 (dt, 1H); 3.88 (dd, 1H); 4.15 (t, 1H);
4.74 (m, 1H); 5.24 (t, 1H); 6.92 (s, 1H); 7.20 (s, 1H); 7.48 (ad, 1H); 7.53 (t, 1H); 7.74

N
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(dd, 1H).

Example 34: (5R)-3-(4-(4-Methylimidazol-1-y1)-3-fluorophenyl)-S-tetrazol-1-yi-

tetrazol-2—ylmeth}{loxazo]idin—2-one

Sodinm hydride (50% in oil, 108 mg, 2.25 mM) was stirred in N,N-dimethyiformamide (3 ml)
under nitrogen, and 1H-tetrazole (158 mg, 2.25 mM), dissolved in N,N-dimethylformamide (4
mi) added. After stirring for 10 minutes, (SR)-3-(4-methylimidazol-1-yl-3-flucrophenyl)-5-
methanesulfonyloxymethyloxazolidin-2-one (553 mg, 1.5 mM) was added, the mixture heated
to 80° for 4 hours. The mixture was diluted with aqueous sodium bicarbonate (30 ml),
extracted with ethyl acetate (3 x 20 mi), and the extract washed with water (2 x 20 mi), and

brine (20 ml). After drying (magnesium sulfate) and evaporation, the residue was purified by
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing
in polarity from 0 to 20% methanol in dichloromethane. Relevant fractions of the first eluiing
product were combined to give the less polar tetrazol-2-y1 isomer (269 mg).

MS (ESP): 344 (MH") for C;;H,,FN,0,

NMR (DMSO-d) &: 2.15 (s, 3H); 3.96 (dd, 1H); 4.34 (¢, 1H); 5.17 (dd, 1H); 5.27 (44,
1H); 5.33 (m, 1H); 7.21 (d, 1H); 7.37 (dd, 1H);.7.63 (&, 1H); 7.66 (dd, 1H); 7.87 (d, 1H);
9.04 (s, 1H).

The second ehiting product was the 1-isomer (166 mg).

MS (ESP): 344 (MH") for C,,H, . FN,0, '

NMR (DMSO-d.) 3: 2.16 (s, 3H); 3.97 (dd, 1H); 4.31 (1, 1H); 4.96(d, 2H); 5.21 (m, 1H);
721{(d, 1H); 7.39(dd, 1H); 7.62 (t, LH); 7.66 (dd, 1H); 7.87 (dd, 1H); 9.48 (s, 1H). -

The intermediates for these compounds were prepared as follows:

3-Fluoro-4-(4-méthylimidazol-1-yDnitrobenzene

4-Methylimidazole (45.1 g, 0.55 M) and N,N-diisopropylethylamine (161 g, 1.25 M) were
dissolved in acetonitrile (800 ml), and 3,4-diflucronitrobenzene (79.5 g, 0.5 M) added. The
mixfure was stirred and heated to reflux undes nitrogen for 24 hours. Solvent was evaporated,

the residue dissolved in ethyl acetate (800 ml), washed with water (400 ml), brine (200 mi),
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and dried (magnesium sulfate). The residue was dissolved in toluene (250 ml), treated with
charcoal, filtered, and diluted with hot cyclohexane (75 mi) to crystallise 3-fluoro-4-(4-
methylimidazol-1-yl)nitrobenzene (64.7 g).

MS (ESP): 222 (MH") for C,;H,FN,0,

NMR (DMSQ-dg) 6: 2.18 (s, 3H); 7.29 (s, 1H); 7.92 (t, IH); 8.07 (s, 1H); 8.18 (dd, 1H);
8.38 {dd, 1H).

5-Amino-2-(4-methylimidazo}-1-yMfluorobenzene
3-Fluoro-4-(4-methylimidazol-1-yDnitrobenzene (64.7 g, 0.293 M) was dissolved in a mixture
of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and treated

- with ammonium formate (99.3 g, 1.46 M) followed by palladium on charcoal (10%, 2.5 g).

The mixture was stirred at ambient temperature for 48 hours, filtered through celite, celite
washed with methanol (200 ml), and filtrate evaporated to dryness. The residue was

partitioned between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml).

The organic layer was separated, washed with brine (250 ml), dried (magnesium suifate) and

evaporated to give title compound (50.6 g).

- MS (ESP): 192 (MH") for C,;H,,FN, -

NMR (DMSOQ-d)) 8: 2.12 (s, 3H); 5.60 (brs, 2H); 6.42 (dd, 1H); 6.47 (dd, 1H); 6.98 (s,
1H); 7.11 (t, 1H); 7.60 (s, 1H).

5-Amino-2-(4-methylimidazol-1-yD)fluorobenzene (50.6 g, 0.265 M) was dissolved in dry
dichloromethane (800 ml) under nitrogen, and cooled to -5°. Pyridine (26.1 g, 0.33 M) was
added, followed by benzyl chloroformate (49.9 g, 0.292 M) over 30 minutes. The mixture
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium-
bicarbonate (5%, 350 ml) was added, the organic layer séparaj:ed, and the aqueous layer re-
extracted with dichloromethane (2 x 200 ml), and combined organics dried (magﬁesium
sulfate). After filtration and evaporation, the residue was recrystallised from toluene (300 ml)
to give title product (80 g).

MS (ESP): 326 (MH") for CH,FN,0,
NMR (DMSO-d5) 8: 2.15 (s, 3H); 5.16 (s, 2H); 7.13 (s, 1H); 7.31 (dd, 1H); 7.41 (m, SH);

N




10.

15

20

25

30

22 0CT 204
WO 01/31350 PCTIGBOI/OISIS

-87-

7.48 (t, 1H); 7.57 (dd, 1H); 7.78 (s, IH); 10.15 (brs, 1HD).

5-Benzyloxycarbonylamino-2-(4-methylimidazol-1-y!)fluorobenzene (54 g, 0.166 M) was
dissolved in a mixture of dry tetrahydrofuran (600 mi) and 1,3-dimethyl-tetrahydropyrimidin-
2-one (100 mI) under nitrogen, cooled to ~70°, and treated with a solution of #-butyltithium
(1.6M in isohexane, 114 ml), over 30 minutes. After stirring for 30 minutes at -70°, a solution
of (R)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was added over 15

‘minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient.

The mixture was treated w11:h aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate
(800 ml), and undissolved solid was removed and washed well with diethyl ether fo give title
product (16.3 g).

The aqueous layer was further extracted with ethyl acetate (2 x 750 ml), the combined extracts
dried (magnesium sulfate) and evaporated, and the residue triturated with diethy] sther. The
resulting solid was recrystallised from ethanol to give more product (10.9 g).

MS (ESP): 292 (MH") for C,,H,,FN,O,

NMR (DMSQ-dg) 8: 2.13 (s, 3H); 3.56 (dd, 1H); 3.68 (dd, 1H); 3.86 (dd, 1H); 4.11 (&,
1H); 4.73 (m, 1H); 5.21 (br, 1H); 7.18 (s, 1H); 7.45 (dd, 1H); 7.60 (t, 1H); 7.73 (dd, H—i);
7.83 (s, 1H): . :

(5R)-3-(3-Fluoro-4-(4-methylimidazol-1-yl)phenyl)-5-hydroxymethyloxazolidin-2-one (11.8
g, 40.5 mM) was stirred in a mixture of pyridine (200 ml) and triethylamine (4.86 g, 48.2
mM) under nitrogen in an ice-bath. Methanesulfonyl chloride (5.16 g, 45 mM) was added
dropwise, and the mixture stirred for 2 hours, allowing the temperature to rise to ambient.
Solvent was evaporated, and the residue stirred vigoronsly with a mixture of aqueous sodinm
bicarbonate (5%, 200 ml) and ischexane (200 ml). The precipitate was filtered, washed with
water then isohexane, and dried. The residue was recrystallised from hot acetone (200 mi) by
dilution with isohexane (300 ml) to give the title product (11.7 g), mp 151-153°,

MS (ED): 369 (M) for C,;H, FN,0.S
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NMR (DMSO-d,) &: 2.16 (s, 3H); 3.27 (s, 3H); 3.88 (dd, 1H); 4.24 (t, 1H); 4.47 (dd, 1H);
4.54 (dd, 1H); 5.04 (m, 1H); 7.20 (d, 1H); 7.45 (dd, 1H); 7.63 (t, 1ED); 7.73 (dd, 1H); 7.85
{t, 1H). '

(2-0x0-3H-1,3 . 4-oxadiazol-3-vimethvl)oxazolidin-2-one
(5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-yl)-3,5-diflnoropbhenyl}-5-hydroxy-
methyloxazolidin-2-one (4.67 g, 11.6 mM), 3H-1,3,4-oxadiazol-2-one (1 g, 11.6 mM, JI. Het.
"Chem., 1995, 32, 123), and triphenylphosphine (4.58 g, 17.5 mM) were treated with toluene
(50 mi) and evaporated to dryness at 50° to remove water traces. The residue was dissolved

in dry tetrahydrofuran (100 ml) by stirring under nitrogen in an ice-bath. Diisopropylazo-
dicarboxylate (3.53 g, 17.5 mM) was added dropwise, and the mixture stirred 2 hours,
allowing the temperature to rise to ambient. Solvent was evaporated and the residue purified
by chromatography on a 90 g silica Biotage column, eluting with a gradient iﬁcrcasing in
polatity from 0 to 100% ethy] acetate in dichloromethane. Relevant fractions were combined
to give the impure product (6.2 g), contaminated with triphenylphosphine oxide. A portion (2
g) of this material was applied in dichloromethane to a 10 g Isolute strong acid SCX column,
and eluted with a gradient increasing in polarity from 0 to 50% methanol in dichloromethane
to Temove neutral impurities, and finalty with a mix of dichloromethane : methanol :
concentrated aqueous ammonia 80: 16_:4. ‘Solvent was evaporated from appropriate fractions,
the residue taken up in 10% aqueous phosphoric acid, and reprecipitated with ammonia to
give the title product (275 mg).

MS (ESP): 469 (M) for C,JL,F,N,0,

NMR (DMSQ-d,) 8: 2.29 (br, 2H); 2.62 (t, 2H); 3.03 (m, 2H); 3.57 (s, 2H); 3.86 (dd, 1H);
4.01 (a4, 1H); 4.11 (dd, 1H); 4.18 (t, 1H); 5.00 (m, 1IIj; 5.78 (s, 1H); 7.27(d, 2H); 7.33
(m, 5H); 8.45 (s, 1H).
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Essentially the procedure of Example 35 was used, but starting with (5R)~3—(4—(1-benzy1—
1,2,5,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-hydroxymethyloxazolidin-2-one (800
mg, 2 mM), and 3H-1,3,4-thiadiazol-2-one (214 mg, 2.2 mM, Helv. Chim. Acta, 1982, 65,
2606), and stirring the reaction for 18 hours. After elution from the SCX column, the gum

after evaporation was triturated with diethyl ether to give the desired product (291 mg).

MS (ESP): 485 (ME") for C,,H,,F,N,0.S
NMR (DMSO-dg) 8: 2.29 (br, 2H); 2.60 (t, 2H); 3.03 (m, 2H); 3.57 (s, 2H); 3.85 (dd, 1H);
4.18 (overlapping m, 2H}; 4.29 (dd, 1H); 5.03 (m, 1H); 5.76 (s, 1H); 7.26 (d, 2H); 7.32 (m,
SH); 8.56 (s, 1H).

2,3-dihydroimidazol-1-vimethyl)oxazolidin-2-one . _

A solution of 1-methylimidazolidin-2-one (80 mg, 0.82 mM, Heterocycles, 1987, 26, 3153) in
dimethylsulfoxide (1 ml) was treated with sodium hydride (55% in oil, 40 mg, 0.92 mM) at
ambient temperature under nitrogen. Afler stirring for 20 minutes, (5&)-3-(4-(3,6-dihydro-

2H-pyran-4-yl)-3-fluorophenyl)-5-methanesnlfonyloxymethyloxazolidin-2-one (300 mg,
0.81 mM; WO 97-09328) in dimethylsulfoxide (1.5 ml) was added and stirring continued for
1.5 hours. The temperature was then progressively raised to 85°, and heated at this
temperature for 24 hours. After cooling and dilution with water (50 ml); the mixture was
extracted with ethyl acetate (3 x 30 ml), and combined extracts washed with brine (20 ml).
After drying (magnesium sulfate) and evaporation, the residne was pﬁriﬁed by chromato-
graphy on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in -
polarity from 0 to 6% methano] in dichloromethane. Relevant fractions were combined to
give the title product (60 mg).

MS (ESP): 374 (MH") for C,,;H,,FN,0,

NMR (DMSO-d,) &: 2.41 (s, 2H); 3.08 (5, 3H); 3.76-3.95 (overlapping m, 5H); 4.15 (,
1H); 4.20 (m, 2H); 4.92 (m, 1H); 6.08 (s, 1H); 6.50 (m, 2H); 7.25 (d, 1H); 7.40 (m, 2H).
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th10x0—2,3-dlh}:drolmldazol—l—glmethyl loxazohdm-z-ou
| Essentially the procedure of Example 37 was used, but starting with (SR) 3- (4-(3 6~d1hydro-
2H-pyran-4-yl)-3-fluorophenyl)-5-methanesuifonyloxymethyloxazolidin-2-one (300 mg,
5 0.81 mM), and 1-methylimidazolidin-2-thione (100 mg, 0.88 mM) and heating the reaction at

60° for 1.5 hours. Chromatography on two columns gave the desired product (29 mg).
MS (ESP): 390 (MH") for C,;H,,FN,O,S :
NMR (DMSO-d,) 8: 2.42 (br s, 2H); 3.46 (s, 3H); 3.80 (t, 2H); 4.02 (dd, 1H); 4.20
(overlapping m, 3H); 4.27-4.47 (m, 2H); 5.09 (m, 1H); 6.09 (brs, 1H); 7.17 (m, 2H); 7.29

10 (dd, 1H); 7.38 (d, 1H); 7.45 (dd, 1H). | 4

Example 39: (5R)-3-(4-Methylthiophenyl)-5-(1,2,3~triazol-1-vimethylloxazolidin-2-one
(9R)-3-(4-Methylthiophenyl)-5-azidomethyloxazolidin-2-one (1.62 g, 6.14 mM) was
dissolved in dioxane (30 ml), treated with norbornadiene {2.98 g, 31.5 mM) and heated under

15 reflux for 6 hours. After removal of the solvent, the residue was dissolved in the minimum b’f

hot ethyl acetate, filtered, cooled, then diluted with isohexane to precipitate the desired-

product (600 mg).

MS (CI): 291 (MH") for C,,H,,N,0,S

NMR (270 MHz, CDCL,) &: 2.46 (s, 3H); 3.92 (dd, 1H); 4.15 (1, 1H); 4.79 (m, 2H); 5.04
20 (m, 1H); 7.23 (d, 2H); 7.31(4, 2H); 7.74 (d, 1H), 7.80 (d, 1H).

The starting material is described by WA Gregory et al, JMed.Chem., 1989, 32, 1673.

25 (3R)-3-(4-Methylthiophenyl)-5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one (500 mg, 1.72
mM) was dissolved in dichloromethane (15 ml), treated with 3-chloroperoxy-benzoic acid
(50%, 1.24 g, 3.59 mM), and stirred at ambient temperature for 3 hours. After removal of the
solvent, the residue was triturated with diethyl ether and filtered, to give the desired product
(350 mg).

30 MS (CI): 323 (MH") for C,,H,,N,O,S
NMR (270 MHz. CDCL, + DMSO-d,)} 8: 2.57 (s, 3H); 3.52 (dd, 1H); 3.78 (1, 1H); 4.36 {m,
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2H); 4.67 (m, 1H); 7.18 (d, 2H); 7.26 (d, 1H); 7.38 (d, 2H); 7.47 (d, 1H).

(5R)-3-(4-+-Butylphenyl)-5-azidomethyloxazolidin-2-one (400 mg, 1.46 mM) was dissolved
in dioxane (8 ml), treated with norbornadiene (1.3 g, 14.1 mM) and heated under reflux for 6
hours. After removal of the solvent, the residue was dissolved ethyl acetate, and purified by
flash chromatography on silica, eluting with the same solvent. Relevant fractions were
combinedio give the desired product (260 mg, mp 140-142°), MS (ED): 300 (M*) for
C 0N, 0, _

NMR (270 MFz, CDCL,) 8: 1.26 (s, 9H); 3.90 (4d, 1H); 4.15 (t, 1H); 4.7 (m, 2H); 5.03
(m, 1H); 7.30 (d, 2H); 7.36 (d, 2H); 7.72 (4, 1H); 7.79 (d, 1H). |

(3R)-3-(4-t-Butylphenyl)-5-azidomethyloxazolidin-2-one may be prepared by the routes
described in WA, Gregory et al, J.Med.Chem., 1990, 33, 2569.

(55)-3-(4-Methylthiophenyl)-5-(imidazol-1-ylmethyl)oxazolidin-2-one (100 mg, 0.35 mM)
was dissolved in dichloromethane (5 ml), treated with 3-chloroperoxybenzoic acid (50%, 262

mg, 0.76 mM), and stirred at ambient temperature for 3 hours. The mixture was washed with
dilute aqueous sodium bicarbonate solution (10 ml), and dried (magnesium sulfate). After

- removal of the solvent, the residue was triturated with diethyl.__ether plus ethyl acetate and

filtered, to give the desired product (82 mg). MS (CI): 322 (MH") for C,,H;:N,0,8 _
NMR (270 MHz, CDCI, + DMSOQ-d,) &: 3.10 (s, 3H); 3.87 (dd, 1H); 4.25 .(t, 1H); 4.44 (m,
2H); 5.05 (m, 1H); 6.98 (brs, 1H);, 7.17 (brs, 1H); 7.67 (brs, 1H); 7.73 (d, 2H); 7.90 (d,
2H).

The intermediate for this compound was prepared as follows:

Sodium hydride (80% in oil, 23 mg, 0.77 mM) was stirred under nitrogen in
N, N-dimethylformamide (5 ml), imidazole (52 mg, 0.77 mM) added, and stirring continued
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for 10 minutes. (SR)-3-(4-Methylthiophenyl)-5-methanesulfonyloxymethyloxazolidin-2-one
(200 mg, 0.63 mM) was dissolved in N,N-dimethylformamide (5 mI), added to the above, and
the mixture stirred 18 hours at ambient temperature. Afier dituting with water (30 ml), the
mixture was extracted with ethyl acetate (30 mb), the extract washed with brine (25 ml), dried
(maguesium'sulfate) and evaporated. The residue was friturated with diethyl ether, and
filtered to give the desired product (129 mg, mp 129-131°).

MS (CI): 290 (MH")} for C,,H,:N,0,S

NMR (270 MHz, CDCL,) 3: 2.48 (s, 3H); 3.66 (dd, 1H); 4.11 (t, 1H); 4.28 (dd, 1H); 4.37.
(dd, 1H); 4.91 (m, 1H); 7.11 (brs, 2H); 7.25 (4, 2H); 7.35 (d, 2H); 7.58 (brs, 1H).

(3R)-3-(4-Methylthiophenyl)-5-methanesulfonyloxymethyloxazolidin-2-one may be prepared
from the corresponding 5-hydroxymethyl compound (described by WA Gregory et al,
J.Med.Chem., 1989, 32, 1673) by a route analogous to that used for the methanesulfonyl

. intermediate of Example 1.
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Sodium hydride (80% in oil, 63 mg, 2.1 mM) was stirred under nitrogen in" -
N,N-dimethylformamide (2 ml), (5R)-3-(4-methylthiophenyl)-5-methanesulfonyloxymethyl-
oxazolidin-2-one (630 mg, 2 mM) dissolved in N, N-dimethylformamide (10 ml) added,
followed by pyrazole (140 mg, 2 mM) dissolved in N,N-dimethylformamide (2 ml). Stirring

was continued for 1.5 hours at ambient temperature. After diluting with water (30 ml) and

stirring for 1 hour, the precipitate was filtered to give the desired product (190 mg, mp
72-73°). .

MS (EI): 289 (MH" for C,H,,N,0,S

NMR (270 MHz, CDCL) 8: 2.47 (s, 3H); 3.96-4.10 (m, 2H); 4.50 (d, 2H); 4.99 (m, 1H);
6.29 (m, 1H); 7.26 (d, 2H); 7.36 (d, 2H); 7.53 (m, 2H).

Example 44: (5R)-3-(3,5-Difluoro-4-(3.6-dihvdro-1,1-dioxo-2 F-thiopyran-4-yhiphenyl)-
5-(1.2.3-triazol-1-yImethvl)oxazolidin-2-one and (5R)-3-(3.5-Difluoro-4-(3.6-dihydro-1,1-

dioxo-2H-thiopyran-4-yl) phenyl}-5-(1.2.3-triazol-2-vimethyloxazolidin-2-one

Sodium hydride (50% in oil, 72 mg, 1.5 mM) was stirred under nitrogen in

S
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N,N-dimethylformamide (3 ml), and a solution of 1,2,3-triazole (104 mg, 1.5 mM) in
N,N-dimethylformamide (4 ml) added, and stirring continuéd for 10 minutes, (5R)-3-(3,5-

- Difluoro-4-(2,6-dihydro-1,1-dioxo-2H-thiopyran-4-yl)phenyl)-5-methanesulfonyl-

oxymethyloxazolidin-2-one (437 mg, 1 mM) was added as solid, and the reaction heated at

75° for 1.5 hours. The mixture was diluted with aqueous 5% sodinm bicarbonate (25 ml),

extracted into ethyl acetate (2 x 20 ml), washed with water and brine (20 ml of each), dried
(magnesium sulfate) and evaporated. The residue was purified by chromatography ona 10 g

. silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 100% _

- ethyl acetate in dichloromethane. Relevant fractions were combined to give the 2-triazole as
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the less polar product (250 mg) and the 1-triazole as the more polar product (100 mg).
2-Triazole:

MS (ESP): 411 (M) for C, H,;F,N,0,S

NMR (DMSO-dg) &: 2.82 (m, 2H); 3.32 (m overlapped by H,0, ~2H); 3.90 (dd overlapped
by m, 3H); 4.23 (t, 1H); 4.86 (m, 2H); 5.22 (m, 1H); 5.74 (t, 1H); 7.28 (d, 2H); 7.83 (s,
2H). ' '
1-Triazole:

MS (ESP): 411 (MH") for C,,H,F,N,0,S

NMR (DMSO-d) &: 2.82 (m, 2H); 3.32 (m overlapped by H,0, ~2H); 3.90 (dd overlapped
by m, 3H); 4.21 (1, 1H); 4.82 (m, 2H); 5.16 (m, 1H); 5.75 (¢, 1H); 7.30 (d, 2H); 7.87 (4,
1H); 8.18(d, 1H).

The mntermediates for this compound were prepared as follows:

3,5-Difluoroaniline (12.9 g, 0.1 M) in dry tetrahydrofuran (400 ml) was stirred and cooled
under nitrogen to -78°. n-Butyllithium (1.6M in hexanes, 131 ml, 0.21 M) was run in slowly
over 15 minutes, maintaining the temperature below -65°. Stirring was continued at the same
temperature for 30 minutes, then trimethylsilyl chloride (22.8 g, 0.21 M) in tetrahydrofuran
(100 ml) was added dropwise over 15 minutes. The temperature was then allowed to rise to
ambient, and the mixture-sﬁrred overnight. Afer recooling to -78°, further n-butyllithium
(1.6M in hexanes, 68.8 ml, 0.11 M) was added dropwise below -70°, and stirring continned
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for 5 hours to form anion. A solution of tetrahydrothiopyran-4-one (12.5 g, 0.107 M) in
tetrahydrofuran (80 ml) was added dropwise, keeping the temperature below -70°, and the
temperature allowed to warm fo ambient ovenﬁ ght. The mixture was cooled in an ice-bath
and acidified to pH <1 by slow addition of hydrochloric acid (1M, ~500 ml). After stirring
15 minutes, diethyl ether (1 L) wa.ts added, and the phases separated. The organic layer was -
washed with hydrochloric acid (1M, 200 ml), and the combined aqueous layers made basic
with concentrated ammonia solution, then extracted with diethyl ether (600 ml). The extract
was washed with water (100 ml), brine (100 ml), dried (magnesium sulfate) and evaporated.
After dissolving the residue in dichloromethane, the desired product was precipitated by the
addition of isohexane (17.4 g).

MS (Negative ES): 244 (M-IT') for C,H,,F,NOS

NMR (CDCL,) 6: 2.27 (d, 2H); 2.40 (i, 4H); 2.65 (t, 1H); 3.27 (t, 2H); 3.82 (br s, 2H);
6.17 (d, 2H). '

4-(4-Amino-2 . 6-difluorophenyl)-5.6-dikydro-2H-thiopyran
4-(4-Amino-2,6-difluoro-phenyl)-tetrahydro-thiopyran-4-ol (16.7 g, 68 mM) was suspended -
in a mixture of concentrated hydrochloric acid (200 ml), water (50 ml) and acetic acid (200
ml), BHT (50 mg)} added, and the whole stirred under nifrogen at 80° for 18 hours. After
coolirig, the mixture was made basic by cautious addition of concentrated ammonia, and ice-
waier. The mixture was then extracted with diethyl ether (2 x 300 ml), the extracts washed -
with water (100 ml), brine (200 ml) and dried (magnesium sulfate). Evaporation gave the
desired product as a cream solid (15.2 g).

MS (ESP): 244 (MH") for C,, H,,F,NS

NMR (CDC1,) 8: 2.48 (m, 2H); 2.82 (1, 2H); 3.30 (m, 2H); 3.80 (br s, 2H); 5.87 (s, 1H);

6.17 (d, 2H).

4~(4-Amino-2,6-difluorophenyl)-5,6-dikydro-2 H-thiopyran (15.0 g, 66 mM) was dissolved in

- dry dichloromethane (250 ml), pyridine (9.45 g, 113 mM) added, and the whole stirred under

30

nitrogen at -20°. Benzyl chloroformate (17.1 g, 100 mM) in dry dichioromethane (25 mI) was
added dropwise, and the mixture allowed to warm to ambient over 18 hours. The mixture was
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washed with hydrochloric acid (1M, 2 x 200 ml), then brine (200 ml) and dried (magnesivm
sulfate). Evaporation to a small volume and dilution with isohexane gave the desired product
asa Whité-so]id (22.5 g).

MS (ESP): 362 (MH") for C,,H,,F,NO,S

NMR (DMSO-d,) &: 2.38 (m, 2H); 2.78 (i, 2H); 3.24 (m, 2H); 5.15 (s, 2H); 5.89 (s, 1H);
7.17 (d, 2H); '7.38 (m, 5H); 10.18 (s, 1H).

2-one

4-(4-Benzyloxycarbonylamino-2,6-diflucrophenyl)-5,6-dihydro-2H-thiopyran (22 g, 61 mM)
was dissolved in dry tefrahydrofuran (235 ml), stirred under nitrogen, and cooled to -78°. n-
Butyllithium (1.6M in hexanes, 38.2 ml, 0.6]1 mM) was run in slowly over 20 minutes,
maintaining the temperature below -65°. Stirring was continued at the same temperature for
10 minutes, then (R)-glycidyl butyrate (8.8 g, 61 mM) in tetrahydroforan (15 ml) was added

dropwise over 10 minutes, maintaining the temperature below -60°. The temperature was

- then allowed to rise to ambient, and the mixture stirred overnight. Methanol (25 ml) was

added, and stirring continued for 10 minute, before the addition of aqueous sodium
bicarbonate (5%, 200 ml) and exiraction with ethyl acetate (400 ml). After washing with
sodium bicarbonate (5%, 100 ml), then brine (100 ml) and diying (magnesium sulfate), the
solution was evaporated, the residue redissolved in dichloromethane, and product precipitated
with isohexane. Recrystallisation from isopropanol gave the desired produbt (162 g): -

MS (ESP): 328 (MH") for C,,H,;F,NO,S _ |

NMR (DMSO-d.) 8: 2.39 (m, 2H); 2.80 (t, 2H); 3.27 (m, 2H); 3.53 (m, 1H); 3.66 (m, 1H);
3.81 (dd, 1H); 4.07 (¢, 1H); 4.69 (m, 1H); 5.21 (t, 1E); 5.93 (s, 1H); 7.33 (4, 2H).

oxazolidin-2-one

(9R)-3-(3,5-Difluoro-4-(2,6-dihydro-2 H-thiopyran-4-yl)phenyl)-5-hydroxymethyloxazolidin-
2-one (6.54 g, 20 mM) was dissolved in dichloromethane (250 ml), and stirred at ambient
temperature. 3-Chloroperoxy-benzoic acid (80%, 10 g, 46 mM) dissolved in dichloromethane
(90 ml) was added dropwise, and stirring continned for 1 hour. Excess aqueous sodium
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* sulfonyloxymethyloxazolidin-2-one
(5R)-3-(3,5-Difluoro-4-(2,6~dihydro-1,1-dioxo-2H-thiopyran-4-yl)phenyl)~5 -hydroxymethyl.—
oxazolidin-2-one (6.1 g, 17 mM) was dissolved in dry tetrahydrofuran (400 ml), and stirred
under nitrogen in an ice-bath. Triethylamine (2.4 g, 23.7 mM) was added, followed by

2200T 2004
WO 01/81350 ' PCT/GBO1/01815
- 9.

metabisulfite was added, and stirring continued for 10 minutes. Fxcess dichloromethane
(~1.5.1L) was added to dlssolve alt orgamcs and the organic phase separated. After washing
with agueous sodium b1carbonate (200 ml) and drying (magnesium sulfate), the filtrate was
evaporated to a small volume, and the desired product filtered (6.5 g).

MS (ESP): 360 QMH") for C,,H,;F,NO.S

NMR (DMSO-d;) 6: 2.82 (m, 2H); 3.34 (m overlapped by H,0, 2H); 3.52 (m, 1H); 3.67
(m, 1H); 3.83 (dd, 1H); 3.91 (m, 2H); 4.08 (t, 1H); 4.82 (m, 1H); 522 @, 1H); 5.83 (t, 1H);
7.38 (d, 2H).

dropwise addition of methanesulfonyl chloride (2.33 g, 20.3 mM). Afier stirring for 2 hours .
at 0°, the mixture was diluted with aqueous sodium bicarbonate (400 ml) and tetrahydrofuran
evaporated from the mixture. The residue was extracted Wlth dichloromethane (2 x 500 ml),
the extract dried (magnesivm sulfate). Afier evaporation of the filirate to a small volume, it
was diluted with ischexane {o precipitate the desired product filtered (8.0 g).

NMR (DMSO-d,) &: 2.82 (m, ZH), 3.25 (s, 3H); 3.33 (m overlapped by HZO ~2H); 3.84
(dd, 1H); 3.93 (m, 2H); 4.19 (, 1H); 4.48 (m, 2H); 5.03 (m, 1H); 5.85 (s, 1H); 7.38 (d,
2H). . | |

30

(1,2,3-triazol-1-vimethyl)oxazolidin-2-one

(5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-azidomethyl-
oxazolidin-2-one (4.55 g, 11.2 mM) and norbornadiene (5.15 g, 56 mM) were dissolved in
dioxan (50 ml) and heated under reflux for 4 hours. T:he reaction mixture was evaporated and
the product isolated by MPLC on silica, eluting with 5% methanol in dichloromethane.

Relevant fractions were combined and evaporated to give the desired product as a gam which
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crystallised on trituration with diethyl ether (2.9 g).

MS (ESP): 434 (M) for C,,H,;,FN;0,

NMR (DMSO-d,) 6-: 2..43 (s, 2Hj; 2.63 (t, 2H); 3.04 (4, 2H); 3.69 (s, 2H); 3.89 (dd, 1H);
4.24 (1, 1H); 4.84 (d, 2H); 5.14 (m, 1H); 5.98 (s, 1H); 7.32 (m, 8H); 7.75 (s, 1H); 8.15 (s,
1H).

The intermediates for this compound were prepared as follows:

-oxymethyloxazolidin-2-one
' (3R)-3~(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3-fluorophenyl)-5-hydroxymethyl-
. oxazolidin-2-one (4.97 g, 13 mM; WO 97-30995) was reacted by essentially the technique of

the related intermediate of Example 1, to give the desired product without chromatography
after trituration with diethyl ether (5.78 g).

MS (ESP): 461 (MH") for C;H,,FN,0,S

NMR (DMSO-dg) 8: 2.43 (s, 2H); 2.62 (t, 2H); 3.03 (d,2H); 3.25 (s, 3H); 3.58 (s,2H);
3.84 (dd, 1H); 4.18 (t, 1H); 4.47 (m, 2H); 5.02 (m, 1H); 5.98 (5, 1H); 7.32 (m, 8H).

oxazolidin-2-one

- (5R)-3-(4~(1-Benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3-fluorophenyl)-5-methanesulforyl-

oxymethyloxazolidin-2-one (5.61 g, 12.2 mM) was reacted by essentially the technique of the
related intermediate of Example 1, except that dimethylsulfoxide was used as solvent, to give
the desired product (4.66 g).

MS (ESP): 408 (MIP) for C,,H,,FN;O,

NMR (DMSO-dg} &: 2.45 (s, 2H); 2.62 (t, 2H); 3.05 (d, 2H); 3.56 (s, 2H); 3.71 (m, 3H);
4.15 (t, 1H); 4.88 (m, 1H); 5.95 (s, 1H); 7.31 (m, 8H).
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1-ylmethyl)oxazolidin-2-one A . A _
(5R)-3~(4-(1-Benzyl-1,2,5 ,6—tetrahydropyridiﬁ—4—yl)-3-ﬂuorophenyl)—s—(1,2,3-hiazol—1-
ylmethyTjoxazolidin-2-one (2.75 g, 6.35 mM) and N,N-diisopropylethylamine (165 mg, 1.27
mM) in dichloromethane (30 ml) at 0-4° under nitrogen were treated dropwise with 1-

chloroethyl chloroformate (1.09 g, 7.62 mM). The solution was stirred for 30 minutes, then
evaporated. The residue was purified by MPLC on silica, eluting W1th a gradient from 0-20%
acetonitrile in ethyl acetate, to give the intermediate carbamate as a crystalline solid. This was
heated under reflux in methanol (50 mI) for 20 minntes. Evaporation of the solvent and
trituration with ethyl acetate gave the desired product as its hydrochloride salt (1.94 g).

MS (ESP): 344 (MH") for C,;H;;FN,O,

NMR (DMSO-dg) &: 2.63 (s, 2H); 3.24 (2d, 2I); 3.72 (4, 2H); 3.92 (m, 1H); 4.23 (1, 1H);
4.83 (d; 2H); 5.15 (m, 1H); 6.03 (s, 1H); 7.29 (dd, 1H); 7.42 (m, 2H); 7.76 (s, 1H); 8.17 (s,
1H); 9.24 (s, 2H); +1H for HCI sait.

(1,2.3-triazol-1-vlmethyl)oxazolidin-2-one
(3R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-yl)-3-flucrophenyl)-5-(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (450 mg, 1.19 mM) and triethylamine (156 mg, 1.56 miM)

were heated under reflux for 48 hours in ethyl formate (20 ml). The reaction mixture was ¢
diluted with ethy! acetate (30 ml) and washed with water and brine. Drying (sodium sulfate) -

and evaporation gave a gum which crystallised on trituration with diethyl ether to give the

desired product (358 mg). |

MS (BSP): 372 (MH") for C,;H,,FN;0,

25 NMR (DMSO-d,) &: 2.38 (br, 2H); 3.59 (m, 2H); 3.91 (dd, 1H); 4.06 (dd, 2H); 4.22 (t,

1H); 4.83 (4, 2H); 5.13 (m, 1H); 6.00 2 x s, 1H); 7.23 (dd, 1H); 7.38 (m, 2H); ‘7.75 (s,
1H); 8.14 (2x s, 1H); 8.17 (s, 1H). |
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11,2,3—mazol—1-ylmethyllomzolldln-z-one ‘

(3R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-yI)-3,5- dlﬂuorophenyl) S—amdomethyl-
oxazolidin-2-one (850 mg, 2 mM) was reacted by essentially the technique of Example 45, to
give the desired product (550 mg).

MS (BSP): 452 (ME) for C,/H,,F,N;0,

NMR (DMSQ-d) 8: 2.29 (s, 2H); 2.61 (¢, 2ED); 3.05 (5, 2H); 3.59 (s, 2H); 3.88 (dd, 1E);
4.21 (t, 1H); 4.80 (4, 2H); 5.15 (m, 1H); 5.78 (s, 1H); 7.29 (m, 7H); 7.75 (s, 1H); 8.15 (s,
1H). _

The intermediates for this compound were prepared as follows:

oxymethyloxazolidin-2-one

(5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-yl)-3,5-diflucrophenyl)-5-hydroxymethyl-
oxazolidin-2-one (WO 99-64417; 8.4 g, 21 mM) was reacted by essentially the technique of
the related intermediate of Example 1, to give the desired product without chromatography '
after trituration with diethyl ether (9.38 g).

NMR (DMSO-dy) &: 2.30 (s, 2H); 2.62 (t, 2H); 3.05 (d, 2H); 3.24 (s, 3H); 3.58 (s, 2H);
3.82(dd, 1H); 4.17 (t, 1H); 4.46 (m, 2H); 5.02 (brs, 1H); 5.78 (s, IH); 7.30 (m, 7H).

oxazolidin-2-one

(5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3,5-difluorophenyl)-5-methanesulfonyl-
oxymethyloxazolidin-2-one (4.06 g, 8.5 mM) was reacted by essentially the technique of the

- related intermediate of Example 1, except that dimethylsulfoxide was used as solvent. After

work-up, the residue was purified by MPLC on silica, eluting with 50% isohexane in ethyl

acetate, o give the desired product as a gum which crystallised on trituration with ethyl

30

acetate and isohexane (2.84 g).
MS (ESP): 408 (MHY) for C,,H,,F,N;0,
NMR (DMSQ-dg) &: 2.31 (s, 2H); 2.62 (t, 2H); 3.05 (4, 2H); 3.60 (s, 2H); 3.75 (m, 3H);
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4.12 (t, 1H); 4.90 (m, 1H); 5.88 (s, 1H); 7.30 (m, 7H). -

triazol-1-vimethyhoxazolidin-2-one

5 (5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3-fluocrophenyl)-5-(1,2,3-triazol-1-
ylmethyl)oxazolidin-2-one (1.13 g, 2.5 mM) was reacted by essentially the technigue of
Example 46, to give the desired product as its hydrochloride salt (665 mg).
MS (ESP): 362 (ME") for C,;H,.F,N.O, |
NMR (DMSO-dg &: 2.55 (overlapping DMSO, ~2H); 3.29 (overlapping H,0, ~2H); 3.79
10 (4, 2H); 3.90 (ad, 1H); 4.23 (¢, 1H); 4.82 (4, 2H); 5.19 (m, 1ED); 5.90 s, 1H); 7.31 (&, 2H);
7.76 (s, TH); 8.18 (s, 1H); 9.25(s, 2H); +1H for HCI salt.

(1,2,3-triazo}-1-vlmethyloxazolidin-2-one -
15 (SR)-3-(4-(1,2,5,6-Tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (450 mg, 1.13 mM) was reacted by essentially the technique -

of Example 47, to give the desired product (387 mg).
MS (ESPY: 390 (MH") for C,H,,F,N,O,
'NMR (DMSO-d,)} &: 2.33 (2 x s, 2H); 3.60 (m, 2H); 3.90 (dd, 1H); 4.05 (2xd,2H) 4.23
20 (t, 1H); 4.82 (d, ZH); 5.18 (m, 1H); 5.90 (2xs, 1H); 7.28 (d, 2H); 7.75(s, 1H); 8.13 2 x5,
1H); 8.16 (2 x s, 1), |

phenyl)-5.(1,2.3-friazol-1-vlmethyl)oxazolidin-2-one -

25 A solution of (5R)-3-(4-(1,2,5,6-tetrahydropyridin-4-y1)-3,5-difluorophenyl)-5-(1,2,3-triazol-
~ 1-ylmethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in acetone (20 ml) and water
(10 ml), was treated with sodium bicarbonate (1.38 g, 16.4 mM) and the mixture cooled to
0-4°. Acetoxyacetyl chloride (448 mg, 3.28 mM) was added dropwise and the reaction
mixture stirred at 0-4° for 20 minutes before allowing to warm to ambient temperature. Afier
30 dilution with water the mixture was extracted well with ethyl acetate. The organic phase was
separate&, dried (sodium sulfate), solvent evaporated, and the residue triturated with diethyl
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ether to give the desired product (702 mg).

MS (ESP): 462 (MH") for C,,H,,F, N505
NMR (DMSO-d,) &: 2.09 (s, 3H); 236(2:xs 2H); 3. 60(m,2H), 3.89 (ch 1H); 4.09 (br,
2H); 4.23 (1, 1H); 4.83 (m, 4H); 5.18 (m, 1H); 5.89 (s, 1H); 7.29 (d, 2H); 7.78 (s, 1H);
8.20 (s, 1H).

Example 52: ((3R)-3-(4-(1-(2-Hydroxyacetyl)-1.2.5.6-tetrahydropvridin-4-vi)-3.5-

(SR)-3-(4-(1-(2-Acetoxyacetyl)-1,2,5,6-tetrahydropyridin-4-y1)-3,5-difluorophenyl)-5-(1,2,3-
triazol-1-ylmethyl)oxazolidin-2-one (430 mg, 0.93 mM) was stirred at ambient temperature
with saturated methanolic ammonia (10 ml) for 18 hours. The initial suspension gave a
solution from which the product crystallised. The reaction mixture was diluted with diethyt -
ether and the product filtered off and washed with diethyl ether (337 mg).

MS (ESP): 420 (MH") for C,;H,,F,N.O,

15

NMR (DMSQ-dy) 8: 2.32 (2 s, 2H); 3.54 (br, 15); 3.68 (br, 1H); 3.99 (dd, 1H); 4.10 (m
4H); 4.24 (t, 1H); 4.58 (m, 1H); 4.82 (d, 2H); 5.18 (m, 1H); 5.88 (br, 1H); 7.28 (4, 2H); -
7.77 (s, 1H); 8.17 (s, 1H).

25

30

A solution of (5R)-3-(4-(1,2,5,6-tetrahydropyridin-4-y1)-3,5-diftuorophenyl)-5-(1,2,3-triazol-
1-ylmethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in dry dichloromethane (20
ml) at 0-4°, was treated with pyridine (648 mg, 8.2 mM) followed by dropwise addition of
(45)-2,2-dimethyl-1,3~dioxolane-4-carbonyl chloride (430 mg, 2.64 mM). The solution was
allowed to warm to ambient temperature and stir for 1 hour. The reaction mixture was
washed with water and brine, dried (sodium sulfate) and evaporated to a gum which -
crystallised readily on trifuration with diethyl ether to give the title compound (788 mg).
MS (ESP): 490 (MH") for C,;H,.F,N,0;,

NMR (DMSO-d) &: 1.32 (d, 6H); 2.34 (2x s, 2H); 3.87 (dd, 1H); 4.09 (t, 1H); 4.20 (&,
2H); 3.00-4.30 (m, 4H); 4.80 (d, 2H); 4.90 (m, 1H); 5.15 (m, 1H); 5.89 (s, 1H); 7.25 (4,
2H); 7.75 (s, 1H); 8.17 (s, 1H).




10

20

30

22.00T o4
WO 01/81350 PCT/GB01/01815

-102 -

Example 34: (5R)-3-(4-(1-({25)-2.3-Dihvdroxvpropionyl)-1.2.5,6-tetrabydropyridin-4-

To a stirred solution of (5R)-3-(4-(1-((45)-2,2-dimethyl-1,3-dioxolane-4-carbonyl)-1,2,5,6-

tetrahydropyridin-4-y1)-3,5-difluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one (700 -
mg, 1.43 mM) in tetrehydrofuran (25 ml) was added agueous hydrochloric acid (1M, 15 ml)

and the mixture stirred at ambient temperature for 2 days. Solvent was evaporated and the

residue treated with water (10 ml). Aqueous sodium acetate (10%, 10 ml) was added, and the
precipitate filtered and washed with ethanol and diethy] ether to give the title compound (514

mg). : _

MS (ESP): 450 (MEL') for CygHL, F,N,0,
NMR (DMSO-d,) &: 2.33 (m, 2H); 3.51 (m, 3H); 3.71 (br, 2H); 3.90 (dd, 1H); 4.00-4.40
(complex, 3H); 4.67 (m, 1H); 4.82 (d, 2H); 4.52 (m, 1H); 5.15 (m, 1H); 5.87 (s, 1H); 7.27

(d, 2H); 7.76 (s, 1H); 8.17 (s, 1H).

. phenyl)-5-(1,2.3~triazol-1-yimethvl)oxazolidin-2-one
(5R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (803 mg, 2.11 mM) was reacted by essentially the technique

of Example 51, to give the desired product (767 mg).

MS (BSP): 444 (MH") for C;,H,,FN;O; : . (
NMR (DMSQ-d,) 8:.2.00 (s, 3H);. 2.41.(s,2H); 3.59 (m, 2H); 3.90.(dd, 1H); 4.09 (s, ZH);

4.25 (t, 1H); 4.83 (m, 4H); 5.15 (m, 1H); 5.98 (5, 1H); 7.25 (dd, 1H); 7.40 (m, 2H); 7.76

(s, 1H); 8.17 (s, 1H).

henvll=5-(1.2.3-triazol-1-vimethvhoxazolidin-2-one

(5R)-3~(4-(1-(2-Acetoxyacetyl)-1,2,5,6-tetrahydropyridin-4-y1)-3-fluorophenyl)-5-(1,2,3-
triazol-1-ylmethyl)oxazolidin-2-one (443 mg, 1 mM) was reacted‘ by essentially the technique
of Example 51, to give the desired product (370 mg).

MS (BSP): 402 (MA") for C,,H,,FN,O,

NMR (DMSO-d)) 8: 2.45 (s, 2H); 3.60 (m, 2H); 3.89 (dd, 1H); 4.12 (m, 4H); 4.25 (¢, 1H);
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4.55 (m, 1H); 4.82 (d, 2H); 5.15 (m, 1H); 6.00 (d, 1H); 7.25 (dd, 1H); 7.40 (m, 2H); 7.75
(s, 1H); 8.16 (s, 1H). | |

(5R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)~
oxazolidin-2-one hydrochloride (651 mg, 1.71 mM) was reacted by essentially the technique

of Exan’:tple 53, to give the desired product (697 mg).

MS (ESP): 472 (MH") for C,,H,FN,O;

NMR (DMSO-d) &: 1.31 (m, 6H); 2.40 (s, 2H); 3.60-4.30 (complex, 8H); 4.83 (d, 2H);
4.90 (m, 1H); 5.15 (m, 1H); 6.00 (s, 1H); 7.15 (dd, 1H); 7.40 (m, 2H); 7.73 (s, 1H); 8.15
(s, 1H).

v-3-fluorophenyl)-5-(1.2.3-triazol-1-vimethvloxazolidin-2-one
(5R)-3-(4-(1-((45)-2,2-Dimethyl-1,3-dioxolane-4-carbonyl)-1,2,5,6-tetrahydropyridin-4-y1)-3-
fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one (600 mg, 1.27 mM) was reacted

by essentially the technique of Example 54, to give the desired prodnct (443 mg).

MS (ESP): 432 (MH") for C,;H,,FN.O;

NMR (DMSO-d) 8: 2.40 (br, 2H); 3.35-3.85 (comiplex, 4H); 3.90 (dd, 1H); 4.10 (s, 1H);-
4.25 (t, 2H); 4.35 (m, 1H); 4.65 (m, 1H); 4.82 (d, 2H);. 4.93 (m, 1H); 5.13 (m, 1H); 6.00-
(s, 1H); 7.22 (dd, 1H); 7.38 (m, 2H); 7.73 (s, 1H); 8.15 (s, 1H)

(1,2.3-triazol-2-ylmethyl)oxazolidin-2-one
(5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3,5-diflnorophenyl)-5-methanesulfonyl-
oxymethyloxazolidin-2-one (2.39 g, 5.0 mM) was dissolved in N,N-dimethylformamide (25
ml), and treated with 1,2,3-triazole (690 mg, 10 mM) and anhydrous potassium carbonate
(1.38 g, 10 mM), then stirred at 80° for 3 hours. The reaction mixture was diluted with water

and extracted with ethyl acetate. The organic phase was washed with water, brine, dried

(magnesium sulfate) and evaporated to a gum, which was purified by MPLC on silica, eluting
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with a gradient from 10 to 100% ethyl acetate in isohexane. Combination of appropriate
fractions gave two products as gums which crystallised on trituration with, diethyl ether. The

* less polar product was identified as the desired product (1.45 g).

15

20

25

30

MS (ESPY: 452 (MH") for C,,H,,F,N;Q,
NMR (DMSO-d,) &: 2. 31(s 2H); 2.62 (t, 2H); 3.05 (4, 2H); 3.59 (s, 2H); 3.89 (dd, 1H);
4.21 (t, 1H); 4.83 (m, 2H); 5.21 (m, 1H); 5.78 (s, 1H); 7.27 (m, 7H); 7.82 (s, 2H).
The more polar product (760 mg) was identified as the 1-substituted triazole isomer of

Example 48.

(1,2, 4-triazol-1-vimethyl)oxazolidin-2-one
(5R)-3-(4-(1-Benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3,5-diflucrophenyl)-5-methanesulfonyl-
oxymethyloxazolidin-2-one (956 mg, 2.0 mM) was dissolved in N,N-dimethylformamide (12
mi), treated with 1,2,4-triazole (173 mg, 2.5 mM) and anhydrous potassium catbonate (690
mg, 5.0 mM) and stirred at 80° for 18 hours. The reaction mixture was diluted with water énd

exiracted with ethyl acetate. The organic phase was washéd with water, brine, dried
(magnesium sulfate) and evaporated to a gum which was purified by MPLC on silica eluting
with a gradient from 0 to 20% acetonitrile in ethyl acetate. Evaporation of appropriate
fractions gave the title compound (719 mg) after trituration with diethyl ether.

MS (ESPY: 452 (MH") for C,/H,.F,N,0, - ‘

- NMR (DMSO-d)) 5: 2.30 (s, 2H); 2.61 (s,2H); 3.05 (d, 25); 3.69 (s, 2H); 3.80 (dd; 1H);

4.20 (t, LH); 4.60 (m, 2H); 5.09 (m, 1H); 5.80 (s, 1H); 7:30 (m, 7H); 6.99 (s, 1H); 8.56 (s,
1H).

Example 61: (5R)-3-(4-( 1,2,5.6—Tetrahvdropyridiﬁ-4-vﬂ-3.5—diﬂn orophenyl)-5-(1,2.4-
triazol-1-vimethvl)oxazolidin-2-one
(JR)-3-(4-(1-Benzyl-1,2,5,6-teirahydropyridin-4-yl)-3,5-difluorophenyl)-5-(1,2,4-triazol-1-
ylmethyl)oxazolidin-2-one one (631 mg, 1.4 mM) was reacted by essentially the technique of

Example 46, to give the desired product as its hydrochloride salt (401 mg).
MS (ESP): 362 (MH") for C,,H,.E,N,O,
NMR (DMSO-dg) 8: 2.55 (overlapping DMSO, ~2H); 3.25 (overlapping H,0, ~2H); 3.73
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(s, 2H); 3.9 (a4, 1H); 4.17 (t, 1H); 4.60 (1, 2H); 5.10 (m, 1H); 5.87 (s, 1H); 7.27 (d, 2H);
7.98 (s, 1H); 855 (s, 1H); 9.23 (5, 2H); +IH for HCl salt.

(5R)-3-(4-(1 »2,5,6-Tetrahydropyridin-4-y1)-3,5-difluorophenyl)-5-(1,2,4-triazol-1-yImethyl)-
oxazolidin-2-one hydrochloride (399 mg, 1.0 mM) was reacted by essentially the technique of
Example 53, except that purification by MPLC on silica ehrting with 5% methanol in
dichloromethane was needed, to give the desired product (288 mg). MS (ESP): 490 M)
10 for C;H,.F,N,O,
NMR (DMSO-dg) 3: 1.32(d, 6H); 2.35 (m, 2H); 3.70 (m, 2H); 3.90 (dd, 1H); 3.95-4.30.
(complex, 5H); 4.60 (m, 2H); 4.88 (m, 1H); 5.10 (m, 1H); 5.85 (s, 1H); 7.25 (d, 2H); 7.98
(s, 1H); 8.55 (s, 1H).

(5R)—3-(4-(1-((45)-2,2—Dimethyl—1,3-diox01ane-4—carb0ny1)—l,2,5,6~1§etrahydropyridin—4—yl)—
3,5-difluorophenyl)-5-(1,2,4-triazol-1-ylmethyl)oxazolidin-2-one (269 mg, 0.55 mM) was
reacted by essentially the technique of Example 54, o give the desired product (130 mg).

20 MS (ESP): 450 (M) for C,;H,,F,N,O;
NMR (DMSO-dy) &: 2.35 (m, 2H); .3.52 (m, 2H); 3.72 (br, 2H); 3.92 (dd, 1H); 4.00-4.45
(complex, 4H); 4.65 (m, 3H); 4.98 (m, 1H); 5.15 (m, IH), 5.90 (s, 1H); 7.30(d, 2H); 8.00
(s, 1H); 8.55 (s, 1H).

(5R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-yl-3-fluorophenyl)-5 -(1,2,3-triazol-1-yIimethyl)-
oxazolidin-2-one hydrochloride (400 mg, 1.05 mM), (2R)-2-hydroxy-3-methylthiopropionic
acid (143 mg, 1.05 mM; WO 92-00276), 1-hydroxybenzotriazole (184 mg, 1.37 mM) and
30 N, N-diisopropylethylamine (177 mg, 1.37 mM) were dissolved in dichloromethane (10 mti)
and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (263 mg, 1.37 mM) was
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adﬁcd portionwise, and the mixture was stirred overnight: Solvent was removed and crude
product purified by flash chromatography on silica eluting with 2% methanol in ‘
dichloromethane, to afford thé title compound.as a clear oil that readily crystallised (480 mg).
MBS (BSP): 462 (MH) for C,,}1,,FN,O,S
5 NMR (DMSO-dJ) 6: 2.10 (s, 3H); 2.43 (m, 2H); 2.61 (m, 1H); 2.78 (m, 1H); 3.65 (m, 2H);

3.90 (m, 1H); 4.17 (m, 2H); 4.24 (t, 1H); 4.50 (m, 1H); 4.84 (4, 2H); 5.15 (m, 1H); 5.44
(dd, 1H); 6.03 (s, 1H); 7.20-7.45 (m, 3H); 7.77 (s, 1H); 8.17 s, 1H).

(OR)-3~(4-(1-((2R)-2-Hydroxy-3-methylthiopropionyl)-1,2,5,6-tetrahydropyridin-4-yl)-3-
fluorophenyl)-5-(1,2,3-triazol-1-ylmethyljoxazolidin-2-one (430 mg, 0.93 mM) was stirred in
dichloromethane (15 ml) at 0°, and 3-chloroperoxybenzoic acid (70%, 456 mg, 1.87 mM) was
-added portionwise. The solution was stirred at 0° for 1 hour. Dichloromethane (50 ml) was
15 added and the mixture washed with saturated aqueous sodium bicarbonate (50 ml), dried |
{magnesium sulfate) and evaporated. Crude product was purified by flash chromatography on
silica eluting with 4% methanol in dichloromethane to give the title compound as a white
solid (349 mg). _
MS (BSP): 494 (MH") for C,,H,,FN,O,S
20 NMR (IQMSQ-_dé)_ &: 2.18-4.23 (m, 8H); 3.03 (s, 3H); 3.92 (m, 1H); 4.23 (1, 1H); 4.78 (m, (
1H); 4.83 (4, 2H); 5.14 (m, 1H); 6.02 (dd, 1H);. 6.04 (s, 1H); 7.20-7.46 (m; 3H); 7.75 (s,
1H); 8.17 (s, 1H). -

Example 66: (55)-3-(4-(1-Benzyl-1.2.5,6-tetrahydropyridin-4-yl)-3-fluorophenyl}-5-(2-
25 oxo0-3H-1,3-oxazol-3-yimethyl)oxazolidin-2-one

(5R)-3-(4-(1-Benzyl-1,2,5 6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-hydroxymethyl-

oxazolidin-2-one (2.92 g, 7.3. mM; :WO 97-30995) was stirred in tetrahydrofuran (60 ml), and

3H-oxazol-2-one (0.69 g, 8.12 mM) and tributylphosphine (1.77 g, 8.75 mM) were added.

The mixture was stirred at 0° under nifrogen, and 1,1-azodicarbonyldipiperidine (2.06 g, 8.18
30 mM) was added portionwise. The reaction mixture was allowed to warm to ambient

temperature and stirred overnight, The precipitate was filiered off and solvent removed. The
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resulting oil was dissolved in dichloromethane (30 ml), stirred at 0° for 30 minutes, and
further precipitate removed. The filtrate was purified by MPLC on silica eluting witha
grad:;tent from 60 to 80% ethyl acetate in z';s'ohexane, to give a mixture of startiﬁg material and
product; which was rechromatographed eluting with 3% MeOH in dichloromethane to give
the title compound as a white solid (30 mg).

MS (BSP): 468 (MH") for C,.H,.F,N,0,

NMR (DMSO-d)) 8: 2.28 (m, 2H); 2.62 (t, 2H); 3.04 (m, 2E); 3.57 (s, 2H); 3.78-3.95 (m,
3H); 4.17 (t, 1H); 4.96 (m, 1H); 5.78 (s, 1H); 7.07 (d, 1H) 7.19 (d, 1H); 7.21-7.35 (m, 7H).

15

20

25

30

pyridin-1-ylmethvl)oxazolidin-2-one
2-Hydroxypyridine (108 mg, 1.14 mM) was added at room temperature, under an atmosphere

of nifrogen, to a stirred suspensjon of sodium hydride (60% dispersion in cil, 48 mg, 1.2 mM)
in N,N-dimethylformamide (5 ml). The reaction was stirred for 30 minutes then (5R)-3-(4-
(3,6-dihydro—2H—pyran—4—y1)—3-ﬂuorophenyl)—S-methanesulfonylbxymethyloxazolidizi—Z-one
(400 mg, 1.08 mM; WO 97-09328) was added in one portion. The mixture was éﬁrred and

. heated at 60° for 5 hour before quenching in water (20 ml) and extracting with ethyl acetate.

The extract was washed twice with water and once with saturated brine, dried (magnesium
sulfate) and evaporated to an orange oil, which was purified by flash chromatography on
silica, eluting with 2.5% methanol in dichlorometbane to give the title compound (115 mg) as
a colouress solid. - |
MS (ESP): 371 (MH") for C,0H,,FN,0,

NMR (CDCl,) 6:.2.50 (m, 2H); 3.90 (m, 3H); 4.15 (t, 1H); 4.22 (dd, 1H); 4.31 (m, 2H);
4.46 (dd, 1H); 5.17 (m, 1H); 6.06 (m, 1H); 6.25 (t, LH); 6.60 (d, 1H); 7.14 (dd, 1H); 7.26
(t, 1H); 7.30-7.45 (m, 3H).

pyridaz-1-ylmethyl)oxazolidin-2-one

Diisopropylazodicarboxylate (248 mg, 1.2 mM) was added at room temperature to (SR)-3-(4-
(3,6-dihydro-2H-pyran-4-yl)-3-fluorophenyl)-5-hydroxymethyloxazolidin-2-one (300 mg, -
1.02 mM), 2H-py1idazin—3—one (118 mg, 1.22 mM) and triphenylphosphine (340 mg, 1.30
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mM) in tetrahydrofuran (8 ml). The reaction was stirred for 30 minutes then solvent
evaporated and the residue purified by flash chromatography on silica, eluting with a gradient
from 0 to 10% methanol in ethyl acétate, to give the title compound as a colourless solid (219 -
~ 1mg). -
5 MS (BSP): 372 (MH") for C,,H,,FN,O,
NMR (CDCL) 8: 2.50 (m, 2H); 3.90 (t, 2H); 3.96 (4, 1H); 4.12 (i, 1H); 4.32 (m, 2H); 4.50
(dd, 1H); 4.58 (dd, 1H); 5.14 (m,‘ 1H); 6.05 (m, 1H); 6.96 (dd, 1H); 7.17-7.28 (m, 3H);
7.38 (dd, 1H); 7.81 (m, 1H).

- 4-yD)-3-flugrophenyl)-5-(tetrazol-2-ylmethyDoxazolidin-2-one

Diethylazodicarboxylate (2.28 g, 13.1 mM) was added, under an atmosphere of nifrogen, to a
B mixture of (5R)-3-(4-(1-benzyl-1,2,5,6-tetrahydropyridin-4-y1)-3-fluorophenyl)-5- 7

15 hydroxymethyloxazolidin-2-one (5.0 g, 13.1 mM; WO 97-30995), 1H-teirazole (0.91 g, 13.0

mM) and triphenylphosphine (3.43 g, 13.1 mM) in tetrahydrofuran (150 ml), pre-cooled in

- ice/water. The reaction was then allowed to warm to room temperature and stirred 18 hours.
Solvent was evaporated and the resulting brown oil digsolved in dichloromethane (80 ml) and
cooled in ice/water before filtering. The filtered solution was purified by MPLC on silica,

20 eluting with ethyl acetate to give the title compounds; the 2-tetrazole isomer is the less polar,
and elutes first. Bach was then individually purified by strong cation ion-exchange
chromatography (10 g Bond Elut®), eluting with. a gradient from 0 to 5% methanol in
dichloromethane, followed by 3% 880 ammonia in a 9:1 mixture of dichloromethane and
methanol, to give 2-tetrazole (2.61 g) and 1-tetrazole isomers (0.44 g) as colourless solids.

25 2-Tetrazole:

MS (ESP): 435 (MH") for C,,H,,FN,O,
NMR (DMSQ-d) &: 2.42 (m, 2H); 2.60 (t 2H), 3.05 (d,2H) 3.58 (s, 2H); 3.91 (dd, 1H);
4.30 (t, 1H); 5.11-5.31 (m, 3H); 5.97 (m, 1H); 7.19-7.44 (m, 8H); 9.01 (s, 1H).
1-Tetrazole:

30 MS (BSP): 435 (MH") for C,,H,.FN,O,

NMR (DMSO-dJ) §: 2.43 (m, 2H); 2.60 (t, 2H); 3.04 (d, 2H); 3.58 (s, 2H); 3.92 (dd, 1H);
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4.25 (t, 1H); 4.93 (d, 2H); 5.17 (m, TH); 5.97 (m, 1H); 7.19-7.44 (m, SH); 9.48 (s, 1H).

vimethyvloxazolidin-2-one

1-Chioroethyl chloroformate (1.18 g, 8.3 mM) was added dropwise, under an atmosphere of
nitrogen, to a stirred solution of (5R)-3-(4-(1-benzyl-1,2,5,6-tetrahydropyridin-4-yl)-3-fluoro-
phenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one (2.56 .g, 5.90 mM) and

N, N-diisopropylethylamine (0.230 mg, 1.77 mM) in dichloromethane (50 ml) with cooling in
ice/water. The reaction was stirred for 30 minutes at ice temperature, and the brown solution
purified by MPLC on silica, eluting with 75% ethyl acetate in isohéxane. The resulting
cérbamate intermediate was dissolved in methanol (60 ml) and heated at 60° for 30 minutes.
Bvaporation of the solvent and trituration with diethyl ether gave the title compound (1.76 g)
as its hydrochloride salt. MS (ESP): 345 (MH") for C,;H,;FN,O,

NMR (DMSO-dg) 3: 2.65 (s, 2H); 3.28 (t, 2H); 3.72 (d, 2H); 3.92 (dd, 1H); 4.30 (t, 1H);
5.11-5.32 (m, 3H); 6.03 (m, 1H); 7.28 (m, 1H); 7.38-7.50 (m, 2H}); 9.05 (s, 1H); 9.30 (brs;
2H).

(45)-2,2-Dimethyl-1,3-dioxolane-4-carbonyl chioride (350 mg, 2.10 mM) was added

dropwise fo a stirred suspension of (5R)-3-(4-(1,2,5,6-tetrahydropyridin-4-y1)-3-fluoro-- -
phenyD)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one hydrochloride (500 mg, 1.31 mM) and
pyridine (0.52 g, 6.57 mM) in dichloromethane (20 ml) with ice/water cooling. The reaction
was allowed to warm to room temperature and stirred 1 hour. The resulting solution was
washed with water and saturated brine, dried (magnesium sulfate) and evaporated to a small
volume. Addition of diethyl ether gave the title compound (600 mg) as a yellow solid.

MS (ESP): 473 (MH") for C,,H,,FN,O;

NMR (DMSO-dg) 8: 1.30-1.38 (m, 6H); 2.43 (partly oﬁscured by DMSOQ, 2H); 3.61-3.80
(m, 2H); 3.94 (dd, 1H); 4.06-4.33 (m, 5H); 4.90 (m, 1H); 5.10-5.31 (m, 3H); 6.01 (m, lH)
7.24 (m, 1H); 7.35-7.48 (m, 2H); 9.04 (s, 1H).
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Acetoxyacetyl choride (0.356 mg, 2.63 mM) was added d:opmse to a stirred solution of (SR)-
3-(4-(1,2,5,6-tetrahydropyridin-4-y1)-3-fluorophenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one
hydrochloride (500 mg, 1.31 mM) and sodium hydrogen carbonate (1.10 g, 13.1 mM) ina

- mixture of water (10 ml) and acetone (20 ml) with ice/water cooling. The reaction was

10
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allowed to warm to room temperature and stirred 16 hours, then diluted with water (80 ml)
and extracted with ethyl acetate (3 x 80 ml). The combined extracts were washed with

- saturated brine, dried (magnesium sulfate) and evaporated to a yellow oil. Trituration with -

diethyl ether gave the title compound as a yellow solid (390 mg).

MS (ESP): 445 (MH") for C,0H, FN,O;

NMR (DMSO-d;) &: 2.10 (s, 3H); 2.42 (partly obscured by DMSQ, 2H); 3.51-3.68 (m, 2H);
3.94 (dd, 1H); 4.09 (m, 2H); 4.29 (t, 1H); 4.82 (m, 2H); 5.10-5.30 (m, 3H); 6.00 (m, 1H);
7.24 (m, 1H); 7.35-7.49 (m, 2H); 9.02 (s, 1H).

yh)-3-Atuorophenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one

(SR)-3-(4-(1-((4S5)-2,2-Dimethyl-1,3-dioxolane-4-carbonyl)-1,2,5,6-tetrahydropyridin-4-yl)-3-
fluorophenyl)-5-(fetrazol-2-ylmethyl)oxazolidin-2-one (550 mg, 1.17 mM) in a mixtare of
tetrahydrofuran (25 ml) and aqueous hydrochloric acid (1M, 10 ml) was stirred at room
temperature for 24 hours, then concentrated by evaporation to a solid. The solid was filtered, |
washed with water, followed by a small volume of ethanol, then triturated ;with -diethyl ether

to give the title compound as a colourless solid (450 mg).. -

MS (ESP): 433 (MH") for C,;H,,FN,O; -

NMR (DMSQO-dg) &: 2.41 (partly obscured by DMSO, 2H); 3.41-4.42 (m, 11H); 5.11-5.32
{m, 3H); 6.01 (m, 1H); 7.25 (m, 1H); 7.35-7.48 (1w, 2H); 9.04 (s, 1H).

Example 74: (5R)-3-(4-(1-(2-Hydrexyacetyl)-1.2.5.6-tetrahydropyridin-4.-y}-3-fluoro-
phenyl)-5-(tetrazol-2-ylmethylloxazolidin-2-one

_ (5R)-3-(4-(1-(2-Acetoxyacetyl)-1,2,5,6-tetralydropyridin-4-y1)-3-flucrophenyl)-5-(tetrazol-2-

ylmethyl)oxazolidin-2-one (365 mg, 0.82 mM) was treated with a saturated solution of
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ammonia in methanol (40 ml), warmed slightly to dissolve completely, then stirred at room

temperature for 20 hours The solvent was evaporated to give an orange oil which was

triturated Wlth diethyl ether to give the title compound as a pale yellow solid (211 mg).

MS (ESP): 403 (MH") for CH,,FNO,

NMR (DMSO-d,) &: 2.45 (partly obscured by DMSO, 2H); 3.50-3.70 (m, 2H); 3.92 (dd,
1H); 4.03-4.19 (m, 4H); 4.30 (t, 1Hq); 4.55-4.65 (m, 1H); 5.106-5.31 (m, 3H}); 5.95-6.04 (m,
1H); 7.23 (m, 1H); 7.34-7.48 (m, 2H); 9.04 (s, 1H).

Example 75: (SR)-3—(3.5-Diﬂuoro-4—(3.6-dihvdro-1..1-dioxo—ZH-—thiopyrzinA-vl}phenyl)—

S-(tetrazol-1-ylmethyl)oxazolidin-2-one and (5R)-3-(3.5-Diflnore-4-(3,6-dihydro-1.1-

oxazolidin-2-one
(JR)-3-(3,5-Difluoro-4-(2,6-dihydro-1,1-dioxo-2 H-thiopyran-4-yl)phenyl)-5-methane-
sulfonyloxymethyloxazolidin-2-one (437 mg, 1 mM), was treated with 1H-tetrazole (105 mg,
1.5 mM) essentially as in Example 34 except that the mixture was heated to 75° for 2 howurs.

Crude product after the ethyl acetate extraction was purified by chromatographyona 10 g
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 100%
ethyl acetate in dichloromethane. Relevant fractions of the first eluting product were
combined to give the less polar tetrazol-2-yl isomer (206 mg).

MS (ESP): 412 MH) for C,H,;E,N,O,S

NMR (DMSO-d) 6: 2.82 (m, 2H); 3.32 (m overlapped by H,0, ~2H); 3.93 (overlapping -
m, 3H); 4.28 (t, 1H); 5.15.(d, 1H); 5.24 (d, 1H);. 5.30 (m, 1H); -5.75 (brs; 1H); 7.31 (4,
2H); 9.03 (s, 1H).

‘The sécond elufing product was the 1-isomer (105 mg).

MS (ESPY: 412 (MH") for C, H,.,F,N.O,S
NMR (DMSO-dg} &: 2.81 (m, 2H); 3.33 (m overlapped by 1,0, ~2H); 3.92 (overlapping

- m, 3H); 4.26 (t, 1H); 4.93 (4, 2H); 5.18 (m, 1H); 5.74 (s, 1H); 7.31 (d, 2H); 9.48 (s, 1H).

Example 76: (5R)-3-(4-(1-Tsopropylsulfonyl-1 .2.S.6—tetrahvdropvridin#-yl)-3—ﬂuoro-
phenyl)-5-(1,2.3-triazol-1-vlmethyl)oxazolidin-2-one
(9R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(1,2,3-triazol-1-yimethyl)-
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was dissolved in water (5 ml), which was
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then diluted with acetone (10 ml), and solid sodium bicarbonate (0.84 g, 10 mM) added. The
mixture was stirred a_1_1d cooled to 0°C, and isopropylsulfonyl chloride (285 mg, 2 mM) ad&ed
dropwise. After stiuring Ifor 5 hoﬁs, an equal portion of sulfonyl chloride was added, and
stirring continued for 18 hours. Most acetone was removed by evaporation, the residue -

5 diluted with water (50 ml), and extracted with ethyl acetate (3 x 20 ml). The extracts were
washed with brine and dried (magnesium sulfate). The residual oil after evaporation was
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a
gradient increasing in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions
were combined and evaporated to give the desired product {205 mg).

10 ‘MBS (ESP): 450 (MH") for C,;H,,FN;O,S
NMR (CDC,) 8¢ 137 (d, 6H); 2.53 (br, 2H); 3.22 (heptet, 1H); 3.56 (td, 2H); 3.94 (dd,
1H); 4.03 (m, 2H); 4.16 (t, 1H); 4.78 (d, 2H); 5.06 (m, 1H); 5.92 (m, 1H); 7.07 (dd, 1H);
7.19 (td, 1H); 7.29 (dd, 1H); 7.74 (4, 1H); 7.78 (4, 1H).

phenyl)-5-(1.2.3-triazol-1-ylmethyDoxazolidin-2-one

(5R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)- ‘
oxazolidin-2-one hydrochloride (380 mg; 1 mM) was suspended in dichloromethane (15 m1),
4-dimethylamimopyridine (305 mg, 2.5 mM) added, and the mixture stirred vigorously for 15
20 minutes. After cooling to 0°C under nitrogen, methanesulfonyl chloride (229 mg, 2 mM) was
- added dropwise; and the mixture stirred 18 hours at ambient temperature. Precipitated solid
was removed, and the organic solution concentrated, then purified by chromatography on a 10
| g silica Mega Bond Elut® column, eluting with a gradient increasing in polaﬁty from 0 to 5%
methanol in dichloromethane. Relevant fractions were combined and evaporated to give the
25 desired product (30 mg). MS (ESP): 422 (MH") for C,;H,,FN,O,S
NMR (DMSQ-dg). &: 2.52 (br, 2H); 2.92 (s, 3H); 3.34 (t, 2H); 3.84 (m, 2H); 3.89 (dd, 1H);
4.23 (t, 1H); 4.82 (d, 2H); 6.01 (br, 1X); 7.23 (dd, 1H); 7.36 (t, IH); 7.40(dd, 1H); 7.74
(d, 1H); 8.14(d, 1H). |
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5-(1.2,3-triazol-1-vlmethyljoxazolidin-2-one 7 .
(OR)-3-(4-(1,2,5,6-Tetrahydropyridin-4-y1)-3-fluorophenyl)-5-(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was ), was treated with ethanesulfonyl
chloride essentially as in Example 77 to give the desired product (21 mg) after
chromatography. MS (ESP): 436 (M) for C,,;H,,FN.O,S

NMR (CDClL) 8: 1.39 (t, 3H); 2.55 (br, 2H); 3.02 (g, 2H); 3.53 (t, 2H); 3.94 (dd, 1H);

© 3.99 (m, 2H); 4.16 (t, 1H); 4.78 (d, 2H); 5.06 {m, 1H); 5.92 (br, 1H); 7.06 (dd, 1H); 7.19
- (& 1H); 7.29 (4d, 1H); 7.74 (4, 1H); 7.78 (4, TH).
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fluorophenyl)-5-(1.2.3-triazol-1-ylmethyl)oxazolidin-2-one _
(OR)-3-(4-(1,2,5,6-Tetrahydropyridin-4-y1)-3-fluoropheny!)-5~(1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with trifluoromethanesulfonyl

chioride essentially as in Example 76. Crude material was purified by chromatography ona 5
g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to
10% methanol in dichloromethane. Relevant fractions were combined and evaﬁorated to give
the desired product (444 mg). MS (ESP): 476 (MH") for C,;H,;F,N.O,S

NMR (DMSO-d,) &: 2.55 (br, 2H); 3.71 (t, 2H); 3.88 (dd, 1H); 4.16 (m, 2H); 4.23 (t, 1H);
4.81(d, 2H); 5.13 (m, 1H); 6.02 (br, 1H); 7.24 (dd, 1H); 7.38 (t, 1H); 7.42 (dd, 1H); 7.74
(d,1H); 8.14 (d, 1H). | |

fluorophenyl)-5-( 1,2,3-1':riazol-l-ylmethy' Noxazolidin-2-one
(5R)-3n(4—(1,2,5,6—Tetahydropyridin—4—yl)—3-ﬂuorophény1)~5-(1,2,3-11'iaz01—1-yhnethyl)-
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with 3-chloropropylsulfonyl

chloride essentially as in Example 76. After the reaction, the precipitate was filtered, washed

-with water (10 ml), diethyl ether (2 x 10 ml), and dried to give the desired product (245 mg).

MS (BESP): 484 (MH") for C,oH,,CIFN,0,S
NMR (DMSOQ-dg) &: 2.12 (quintet, 2H); 2.49 (br, obscured by DMSO, ~2H); 3.21 (t, 2H);
3.42 (t, 2H); 3.73 (t, 2H); 3.89 (overlapping m, 3H); 4.23 (t, 1H); 4.82 (d, 2H); 5.13 (m,
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1H); 6.01 (br, 1F); 7.23 (dd, 1H); 7.35 (1, 1FD); 7.41 (dd, 1H); 7.74 (d, 1H); 8.14 (d, 1H).

flnorophenyl)-5-(1.2.3-triazol-1-ylmethyl)oxazolidin-2-one

5 (3R)-3-(4-(1,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-1,2,3-triazol-1-ylmethyl)-
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with 2-methoxyethylsulfonyl
chioride essentially as in Example 79. Chromatography gave the desired product (65 mg).
MS (ESP): 466 (MH") for C,,H, FN.OS
NMR (CDCl) &: 2.55 (br, 2H); 3.25 (1, 2H); 3.37 (s, 3H); 3.50 (t, 2H); 3.77 (t, 2H); 3.92

10 (m, 1H); 3.97 (m, 2H); 4.16 (t, 1H); 4.78 (d, 2H); 5.06 (m, 1H); 5.91 (br, 1H); 7.06 (dd,
1H); 7.18 (t, 1H); 7.29 (dd, 1H); 7.74 (d, 1H); 7.78 (d, 1H).

{1.2.3-triazel-1-vimethvhoxazolidin-2-one

)8
N\/(l)\/ =N

‘(5R)~3-[4—(3,6—dihydro-2H—ﬂﬁopyran—4—y1)-3-ﬂuorophenyl]-5—(1,2,3-111:&1-201-1-.
ylmethyl)oxazolidin-2-one (Example 83; 1 25 g, 3.5 mmol) was stirred in a mixture of
methanol and ethyl acetate (1 1,50 ml) at amb1ent temperature. Sodium periodate (0.93 g, 4.3
20 mmol) in water (10 ml) was added dropmse and it was stirred for 18 hours. Precipitated salis
were removed by filiration and solvents were removed under vacuum. The residue was
chrom_atographed on silica gel, washing with 25% acetone in dichloromethane, then eluting
with 5 to 7% methanol in dichloromethane to give the title product (1.152 g).
- MS (BSP): 377 (MH) for C};H;,FN,0,8
25 H-NMR (DMSO-dg) 8: 2.57 (m, 1H); 2.91 (m, 1H); 2.97 (m, 1H) 3.13 (m, 1H); 3.39 (m,
1H); 3.67 (m, 1H); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.86 (m, 2H); 5.17 (m, 1H); 5.84 (m,
1H); 7.28 (dd, 1H); 7.39 (dd, 1H); 7.45 (dd, 1H); 7.79 (d, 1H); 8.20 (4, 1H).
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Example 83 : (5R)-3-{4-(3.6-dihvdro-2H-thiopyran-4-vI)-3-flnorophenvli-5-(1.2.3-triazol-
1- ylmethyl}oxazohdm—Z—on

F 0

(3R)-3-{4-(3,6-dihydro-2 H-thiopyran-4-y1)-3-flucrophenyl]-5-azidomethyloxazolidin-2-one

(28, 5.7 mmol) was dissolved in dioxane (10 ml). Bicyclo[2.2.1Thepta-2,5-diene (3.1 ml, 28.7

mmol) was added and it was refluxed under nitrogen for 18 hours. The solvent was
evaporated in vacuo and the residue subjected to chromatography on silica gel eluting with
25 % ethylacetate in dichloromethane to give the title compound (1.51 g).

MS (ESPY: 361 (MH") for C,;H,,FN,0,S

"HNMR (DMSO-dg) 8: 2.56 (m, 2H); 2.83 (dd, 2H); 3.31 (m, 2H); 3.91 (dd, 1H); 4.26
(dd, 1H); 4.86 (m, 2H); 5.17 (m, 1H); 6.06(m, 1H); 7.25 (dd, 1H); 7.33 (dd, 1H); 7.42 (dd,
1H); 7.78(d, 1H); 8.19 (d, 1H).

The above Examples 82 & 83 were prepared from the intermediates below:

Methanesulfonic acid (5R)-3-[4-(3,6-dihydro-2H-thiopyran-4-y1)-3-flucrophenyl]-2-oxo-

20

25

oxazolidin-5-ylmethyl ester (8 g, 19.7 mmol) and sodium azide (4 g, 61.5 mmol) were heated
in N,N-dimethylformamide (75 mI) at 80°C for 2 hours. It was cooled to room temperature,

diluted with ethyl acetate, washed with potassium phosphate buffer (pH 7) and with water and

dried over sodium sulfate. Afier evaporation of the solvent the title product was obtained asa

brown oil (~7 g, crude).
H NMR(QMSO dg) o: 256(111,21—1) 2.83 (dd, 2H); 3.31 (m, 2H); 3.71 (dd, 1H); 3.80
(a4, 1H); 3.81 (dd, 1H); 4.17 (dd, 1H); 4.92 (m, 1H); 6.06(m, 1H); 7.34 (m, 2H); 7.50 (m,

1H).




22 0CT 2004
WO 01/81350 PCT/GB01/01815

oxazolidin-5-vimethyl ester - -

F O
>\o \ ,O
S / N O-——S\\

(5R)-3-[4-(3,6-dihydro-2H-thiopyran-4-y1)-3-fluorophenyl}-5-hydroxymethyloxazolidin-2-

5 one (14 g, 45.3 mmol) was dissolved in dichloromethane (300 ml) and triethylamine (8.8 ml,
63.3 mmol) was added. Tt was cooled to —20°C and methanesulfonyl chloride (4-.22 ml, 54.4
mmol), dissolved in dichloromethane (50 ml), was added dropwiée. The reaction mixture was
allowed to warm to room temperature and was quenched with potassium phosphate buffer (pF
7). Dichloromethane was removed under vacuum and it was extracted with ethyl acetate,

10 washed with water and dried over magnesium sulfate. The title compound (16.9 g) was’

precipitated from dichloromethane by addition of hexane,
TH-NMR (DMSO-dg) 8: 2.56 (m, 2H); 2.83 (dd, 2H); 3.28 (s, 3H); 3.32 (m, 2H); 3.85 (dd,
1H); 4.21 (dg, 1H); 4.48 (dd, 1H); 4.53 (dd, 1H); 5.04 (m, 1H); 6.07 (m, 1H); 7.33 (dd,

1H); 7.36 (dd, 1H); 7.50 (dd, 1H).
15

one

4-(2-Fluoro-4-benzyloxycarbonylaminophenyl)-3,6-dihydro-2 H-thiopyran (15.3 g, 44.6 mM)
was dissolved in dry tetrahydrofuran (175ml) and stirred under nitrogen at —70°C.

20 n-Butyltithium (1..6M in hexanes, 30ml, 175 mM) was run in over 20'.minutes, keeping the
temperature below -60°, and the mixture then stirred a forther 10 minutes at -70°C. A
solution of (R)-glycidyl butyrate (6.42 g, 44.62 mM) dissolved in dry tetrahydrofuran (10 mi)
was added dropwise over 10 minutes keeping temperature below -60°, and the mixture left to
warm to ambient temperature over 18 hours. Methanol (29ml) was added, and the mixture

25 stirred for 10 minutes only. Saturated aqueous sodium bicarbonate (200 ml) was added, and
the mixture extracted with ethyl acetate (400 ml). The extract was washed with saturated
aqueons sodium bicarbonate (100m1), brine (100m1), dried (magnesium sulfate). Filtered and
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evaporated. The crude product was purified on a 300 g silica sinter column , eluting with a
gradient from 0% to IQO% r_a:thyl acetate in dichlorc_)methané. Relevant fractions were -
combined, reduced to a small volmﬁe, and diluted wxﬂa an excess of isohexane to precipitate
the desired product (11.3 g). MS (ESP): 310 (MI") for C,;H, FNO,S

NMR (DMSO-dg} &: 2.52 (m overlapped by DMSO, ~2H); 2.78 (t, 2H); 3.27 (m, 2H);
3.52 (m, 1H); 3.65 (m, 1H); 3.80 (dd, 1H); 4.06 (dd, 1H); 4.65 (m, 1H); 5.19 (t, 1H); 6.01
(s, 1H); 7.28 (m, 2H); 7.47 (dd, 1H). |

4-(2-Fluoro-4-benzyloxycarbonylaminophenyl)-3.6-dihydro-2 H-thi opyran

10

15

20

25

N/ ﬁ\
COOCH,Ph

£
4~(2-Fluoro-4-aminophenyl)-3,6-dittydro-2 H-thiopyran (9.8 g, 46.8 mM) was dissolved in dry
dichloromethane (196ml), pyridine (6.23g, 79.1 mM) added, and the mixture stirred under
nitrogen at -20°. A solution of benzyl chloroformate (9.54g, 53.9 mM) dissolved in dry
dichloromethane (25 ml) was added dropwise, and the mixture left to warm to ambient
temperature over 18 hours. The mixture was washed with 1M hydrochloric acid (200 m1),
then brine (100 ml), dried (magnesium sulfate), filtered and evaporated to a small volume.

~ The addition of isohexane (300 ml) precipitated the désired product (15.5 g)

MS (Negative ESP): 342 (M-H) for C,,H,;FNO,S
Mﬁ) 5: 2.50 (s, 2H); 2.79 (t, 2H); 3.26 (m, 2H); 5.15 (s, 2H); 5.99 (s, 1H);

7.18 (m, 2H); 733(m,6H) 1001(s 1H).

4-(2-Fluoro-4-aminophenvl)-3,6-dihydro-2 H-thiopvran

4-Hydroxy-4-(2-fluoro-4-aminophenyl)tetrahydrothiopyran (11.35 g, 50 mM) and butylated
hydroxytoluene (50 mg) as antioxidant were suspénded in 2 mixture of concentrated
hydrochloric acid (37%, 200 mi) and water (50 ml), and stirred at 80° under nitrogen for 18
hours. Glacial acetic acid (150 ml) was added, and reaction continued at 80° for a further 5
hours. Adfter cooling, the reaction was made basic by the cautious addition of concentrated
ammonia and ice. The mixture was extracted with diethyl ether (400 mi), the extract washed
with water (100 mi), brine (100 ml), dried (magnesium sulfate), filtered and evaporated to
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give the title product (10 g) as a dark oil.
NMR (CDCI,) §: 2.59 (m, 2H); 2.72 (t, 2H); 3.30 (m, 2H); 3.80 (br, 2H); 5.93 (m, 1H);
6.35 (dd, 1H); 6.39 (dd, 1H); 6.97 (t, 1H).

5 Example 84 : (3R)-3-{4-(1.1-diox0-3.6-dihydro-2H-thiopyran-4-vi)-3-fluorophenyl}-5-

1.2.3-triazol-1-vimethvloxazelidin-2-one

(5R)-3-[4-(3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-(1,2,3-triazol-1-
10 ylmethyl)oxazolidin-2-one (250 mg, 0.7mmol) was dissolved in dichloromethane (10 ml). -
Metachloroperbenzoic acid (~70%, 0.54 g, ~2.2 mmol), dissolved in dichloromethane (5 ml)
-was added dropwise under ice-cooling. It was allowed to warm to room temperature and
stirred for 2 hours. The reaction mixture was diluted with ethylacetate, washed with 5%
| aqueous sodium thiosulfate solution, saturated aqueous sodiumhydrogen carbonate solution

15 and with water. It was dried over sodium sulfate and the solvent evaporated under vacuum.

-

The residue was chromatographed on silica gel, eluting with 3% methanol in dichloromethane (
to give the title product (197 mg). MS (BSP): 393 (MH") for C;H,,FN,0,S
H-NMR (DMSO-dg) &: 2.97 (m,2H); 3.36 (m, 2H); 3.93 (m; 3H); 4.27 (44, 1H); 4.86 (m,

2H); 5.18 (m, 1H); 5.83 (m, 1H); 7.29 (44, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.78 (s, LHD;
20 8.19(s, 1H).
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henyl}-5-(1,2.3-triazol-1-vimethyl oxazolidin-2-one

F 0
F

(5R)-3-[4—(3,6-djhydro-2H-thiopyran-4—yl)-3,S-diﬂuorophenyl]-s-(l »2,3-triazol-1-
yhnefhyl)ovaoﬁdin—ione (Example 86; 0.86 g, 2.3 ﬁmol) was stirred in a mixture of
methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.50 g, 2.4
muol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated
salts were removed by filtration and washed with ethyl acetate. The filtrate was washed with '
brine, dried over magnesium sulfate and concentrated to dryness. The residue was
chromatographed oﬁ silica gel ehuting with 5% methanol in dichloromethane to give the title
product (0.6% g). MS (ESP): 395 (MH") for C,,H,;F,N,0,S _
'H-NMR (DMSO-dg) &: 2.41 (brs, 1H); 2.80 (m, 1H); 2.97 (brs, 1H); 3.15 (m, 1H); 3.39
(m, 1H); 3.67 (brs, 1H); 3.94 (m, 1H); 4.25 (dd, 1H); 4.85 (brs, 2H); 5.19 (m, 1H): 5.75
(brs, 1H); 7.33 (d, 2H); 7.79 (brs, LH); 8.20 (brs, 1H ).

Example 86 : i
triazal-1 -vimethyl)oxazolidin-2-one ,
Methanesulfonic acid (5R)-3-[4-(3,6-dihyd:ro—2H—thicipyi'an-4-yl)-3 ,5-difluorophenyl]}-2-oxo-
oxazolidin-5-yhmethyl ester (1.1 g, 5.7 mmol) was dissolved in dry N,N-dimethylformamide
(5 ml) and sodivm azide (0.35 g, 5.43 mmol) was added. It was heated at 60°C for 18 hours.

- The reaction mixture Was cooled to room temperature, diluted with ethylacetate, washed with

water and dried over magnesium sulfate. Solvent was removed under vacuum to give an oil.
The crude intermediate azide was not characterized. It was taken up in 1,4-dioxane (20 ml),
bicyclof2.2.1Thepta-2,5-diene (1.0 g, 10.9 mmol) was added and it was refluxed for 12 hours.
Solvent was removed under vacuum and the residue chromatographed on silica gel with 5%

methanol in dichloromethane to give the title compound (0.62g).
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MS (ESP): 379 (MH) for C,;H,F,N,0,8

NMR (DMSO-dg) &: 2.43 (brs, 2H); 2.83 (dd, 2H); 3.31 (brs, 2H); 3.92 (m, [H); 4.25 (dd,
1H); 4.84 (d, 2H); 5.18 (m, 1H); 5.98 (brs, 1H); 7.28 (d, 2H); 7.79 (brs, 1H); 8.19 (brs,
1H).

The above Examples 85 & 86 were prepared from the intermediates prepared analagously to
those used in Examples 82 & 83. |

10 5-(1.2.3-triazol-2-yImethyl)oxazolidin-2-one

F Q
NN e
OO0

.(5R)—3_-[4-(3,6—dihydro—2H—thiopyran—4—yl)-3,S—diﬂuorophenyl]—S—(l,2,3~1:riaz01—2-
ylmethyl)oxazolidin-2-one (Examﬁle 88; 0.48 g, 1.3 mmol) was stirred in a mixture of

15 methanol and ethyl acetate (1:1, 20 ml} at ambient temperature. Sodium periodate (0.28 g, 1.4 ’_
mmol) in water (10 ml) was adde(i dropwise, and the mixture stirred for 3 hours. Precipitated -
salts were removed by filtration and washed with ethyl acetate. The filirate was washed with
brine, dried over magnesium sulfate and concentrated to dryness. Crystal]isation'fr(;m
dichloromethane gave the title compound (0.38 g). MS (ESP): 395 (MH") fo;

20 C,H,FNOS
TH-NMR (DMSO-dg) &: 2.41 (brs, 1H); 2.83 (m, 1H); 2.97 (m, 1H); 3.11 (m, 1H); 3.41

. {m, 1H); 3.67 (brs, 1H); 3.93 (m, 1H); 4.26 (dd, 1H); 4.88 (m, 2H); 5.24 (m, 1H); 5.76

(brd, 1H); 7.31 (4, 2K); 7.86 (s, 2H).
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Sodium hydride (60% in oil, 148 mg, 3.7 mmol) was suspended in dry N,N-

5 dimethylformamide (5 ml) and 1,2,3-triazole (0.26 g, 3.7 mmol) was added under nitrogen. I
was stirred for 5 minutes at room temperature and methanesulfonic acid (5R)-3-[4-(3,6-
dihydro—ZH—thiopyran—4-y1)-3,S-diﬂuoropheﬁyl] —2—oxo-qxazolidin-5—y1methy1 ester (see
Example 86; 1.0 g, 2.47 mmol} was added. It was heated to 75°C for 3.5 hours, then cooled to
room temperature, dilnted with aqueous sodium hydrogencarbonate solution (5%, 100 ml) and

10 extracted with ethylacetate (2 x 100 mf). The organic phase was washed with water (2x50
mi), brine (100 ml), dried over magnesium sulfate and the solvent Was evaporated in vacuo.
Chromatography on silica gel with a gradient of 10-50% ethylacetate in hexanes gave the title
compound (0.65g). MS (ESP): 379. (MH") for C,;H,F,N,0,S
NMR (CDCL) 8: 2.53 (m, 2H); 2.89 (dd, 2H); 3.35 (m, 2H); 3.95 (m, 1H); 4.25 (dd, 18);

15 4.83 (m, 2H); 5.09 (m, 1H); 5.96 (brs, 1H); 7.05 (d, 2H); 7.79 (d, 2H).

~Example 89:5
diflnorophenvl)oxazolidin-2-one |

PCT Application No. GB99/01753 (Publication No, WO 99/64417) describes the preparation

- 20 of 5(R)-Hydroxymethyl-3-(4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-y1)-3,5-
difluorophenyl)oxazolidin-2-one (Reference Example 4 of GB99/01 753), which is reacted 7
under Mitsunobu conditions with 3-hydroxyisoxazole to give S(R)-Isoxazol-3-yloxymethyl-3-
(4-(1-benzyl-1,2,5,6-tetrahydropyrid-4-yl)-3, S-difluorophenyljoxazolidin-2-one (Reference
Example 5of GB99/01753) Pm‘iﬁcahon (by column chromatography) and subsequent

25 reaction with l-chloroethyl chloroformate and work-up glves S(R) -Isoxazol-3-yloxymethyl-3-
(4-(1,2,5,6-tetrahydropyrid-4-y1)-3,5- dlﬂuorophenyl)oxazohdlmz-one (Reference Example 6
of GB95/01753).
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During the Mitsunobu reaction the ambident nucleophile 3-hydroxyisoxazole reacts with
5(R)-I—Iydr0xymethy1—3 -(4-(1 ~benzy1 1,2, 5 6-tetrahydropyrid-4-yl)-3,5- .
diftunorophenyl)oxazolidin-2-one to give a quantity of 5(R)-(3- 0xo-150xazol—2—ylmethyl)-3 -(4-
(1-benzyl-1,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one. Failure to
purify {e.g. by suitable column chromatography) the product from the Mitsunobu reaction
described in GB99/01753 before subsequent reaction with 1-chloroethyl chloroformate and
work-up using hydrochloric acid gives a quantity of 5(R}-(3-Oxo-isoxazol-2-ylmethyl)-3-(4-
(1,2,5,6-tetrahydropyrid-4-yl}-3,5-difluorophenyl)oxazolidin-2-one as the hydrochloride salt,’
which is identified in the mixture by correlation TOCSY NMR (TOtal Correlation
SpectroscopY) - methylene carbon attached to the nitrogen of the isoxazolone ring has a shift
of 48 ppm (characteristic of this linkage), and by LC-MS (MH+ 378 - less chloxide) using C-
18 Hichrom RPB column, Smm, 25cm x 0.46mm 1.d; Eluant - 650ml Water, 350ml
Acetonitrile, 1m! TFA (biograde); Flow - 1.5ml/min; Retention Times N-linked Piperidene -
Rt = 2.0 min, O-linked Pipéeridene - Rt = 3.25 min.

o)
¢l >\o L
HN N \/,\/”H

23

hvdroxvpropanoyl)-1.2.5.6-tetrahyvdropyrid-4-vi-3 S-diﬂqoro _hen Noxazolidin-2-one

?D@»\o .

1Bud
To 3-tert-butoxy-2(S)-hydroxypropanoic acid (343 mmol) m djmethylformamide (DMF) at
20-25°C was added (4-(1 2,5 LO-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one
hydrochloride salt (264 mmol; Reference Example 6 of GB99/01753, prepared as described in

A
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Example 89 without purification following the Mitsunobu reaction of 3-hydroxyisoxazole
reacts with 5(R)-Hydroxymethyl-3-(4-(1-benzyl-1,2,5 6-tetrahydropyrid4y1)}-3,5-
djﬂuorophenyl)oxazolidjn~2-one).A To the mixture was added 1-hydroxybenzotriazole hydrate
(HOB; 0.4 eq.) and further DMF (to 6 vol.). The solution was placed under a nitrogen
atmosphere, cooled to 16-18°C and Et,N (1.5 eq.) added. 1-[3-(Dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (EDCI; 1.4 eq.) dissolved in water (1.5 vol.) was added

dropwise keeping the temperature below 25°C. After approximately one hour the reaction

- twas complete and tert-butyl methylether (MTBE; 1 vol.) followed by water (12 vol.) was

10

15

20

25

added. After vigorous stirring for 1 hour the resultant solid was filtered, washed with water
and MTBE, and dried under vacuum at 35-40°C.

The resultant product (3.71 kg) was dissoived in DCM (8.5 litres) and purified by column
chromatography eluting with EtOAc/iso-hexane (80:20) collecting the appropriate fractions
and removing the solvent under reduced pressure to give 5(R)-Isoxazol-3-yloxymethyl-3-(4-
(1-(3-tert-butoxy-2(S)-hydroxypropanoyl)-1,2,5,6-tetrahydropyrid-4-y1)-3,5- )
difluorophenyl)oxazolidin-2-one as a white foam (3.03 kg, 82% yield). The column was
eluted further with methanol (50.5 litres) and the solvent removed under reduced pressure to
give a brown gum (100 g). Trituration of the gum with EtOAc (500 ml) gave the title
compound as a dark yellow solid (100g). -

IR (XBr disk) (co™) 1737 (C=0, oxazolidinone), 1638 (C=0, amide); MS (MH+) 522;

"H NMR (500MHz) assigned via TOCSY and HMQC (Heteronuclear Multiple Quantum
Coherence spectra - A 1H/13C correlation) - methylene.carbon attached to the nitrogen of the
isoxazolone ring has a shift of 49 ppm (characteristic of this linkage).

1.2.5.6-tetrahvdropvrid-4-v1)-3.5-difluorophenvDoxazolidin-2-one

F o)
HO0-OUh
Ho---§7 / \)\/"K0 \
HO ] | .
Example 90 (5.0g) was slurried in 4M HCl in dioxane (25ml) and stirred at ambient
temperature for 24 hours. The gum that formed was washed with dioxane (20 ml) and
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triturated with isobutanol (50 ml). The solid that resulied was washed with isobutandl 2x10
m]) and dried under reduced pressure to give the title c_;bmpouﬁd as a yellow solid (3 4g).
"H NMR (500MHz) assigned via TOCSY and HMQC cormrelation spectra. Methylene carbon
attached to the nitrogen of the isoxazolone ring has a shift of 47 ppm (characteristic of this

5 linkage vs O-linkage); MS (MH+) 466. '

Example 92

The following illustrate representative pharmaceutical dosage forms containing a compound

of the formula (I}, an in-vivo hydrolysable ester or a pharmaceutically-acceptable salt thereof,
10 including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter

compound X)), for therapeutic or prophylactic use in humans:

(2) Tablet 1 mg/tablet
Compound X.....coveririernrarecrsenmreserssssessnrsnses - 500
Lactose Ph.EUI......cccovenceenne. resvserrennevininse 430
15 Croscarmellose sSodium........ccereeervrreeracracsens 40
Polyvinylpyrrolidone............... reesensieneeeesnensen 20 .
Magnesium Stearafe. ... rererrrrsreernresassessarsnsns 10
(b) Tablet I1 : meg/tablet
Compound X......eomeecicieerccencsiinsessirssssons 100
20 -~ Lactose PREUT..... i e 179
Croscanmellose soditm.......coeeeenerssesivesneneas 12
Polyvinylpyrrolidone.......ccccruervencrenen eneveesassnns 6
Magnesium StEaATALE. ......oeeverrvirierreenrremnsssensrenes 3
{©) TabletJIT = . mgltablet
25 Compotnd X...covvrreernesisaesansasessseserrassacseronersesssnns - 50
Lactose PRLBUL..c.ccoreeeeenecercrencecee e rer s ecsnesssenie 229
Croscarmellose SOGIUDL ..ceeuee e ieercansessecrcesassesececsens 12
POlyVINYIPYITOHAONE. corv v ceerreecsneresssersasesensecrecee 6
Magnesinm STearate.......cocueeereeeceessenserssssareessansnens 3
30 (@ Tablet IV ' mg/tablet

Compound K. locererrcie e eeesssserssenens 1
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Lactose PHEUL.....oooeve ettt 92
Croscarmellose sodium.......... Seeeseresn e s 4
Polyvinylpyrrolidone. ......ocoeeremevreeeeeeereereesrnenen 2
Magnesium stearate.......... eveaneremrnaeseer et e s e enianensns 1
(e) Capsule _ mg/capsule
Compoumnd X...ceeeeeerereerrereessnesseresassessmcsecesecesees 10
Lactose PREUT ... ceers e 389
Croscarmellose oIt ... .veveuerreerrreretenenenecreenenn. 100
_ Magnesium STEATALE .......covvveeevrresrieeeeereeeeseeeeeeceneaens 1
63 Injection T
Compotnd X ....ccoveeeereireeeeneieeerneseree e seenene 50% wiv
Isotonic aqueous Solton ...........coeereen. cerrerasnenne to 100%
(g) Injection II (e.g. bolus)
Compond X .....coovvireeiicnreenerisserensessnsseseesenn. 10% w/v
Isotonic aqueous SOINHON ......vecvvvrvecemererrneeerrenaeens to 100%
(h) Injection 1Y
Compotnd X ....cceeevensrerreeeeenreressserssssessssnsssans 5% .W/V
Isotonic aqueous SOIIHOM «...c.cocveeeeerereecrveenerireennes | to 100%
@ Injection YV (e.g. infusion) .
Compotnd X ......ocoeecreceeereeeereneeeesesressss sessenes 1% wiv
Isotonic aqueous SOION wu.weveecrervenercemreenssreenssnes to 100%

Buffers, pharmaceutically-acceptable surfactants, oils or cosolvents such as polysthylene

glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon 'dioxide) or

complexing agents such as a cyclodextrin (for example, hydroxypropyl B-cyclodextrin or

sulfobutylether B-cyclodextrin) may be used to aid formulation. Also, improvements in

aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound

of formula (1) with a phospholipid (such as a {(phospho)choline derivative) to form a micellar

emulsion.

Note: The above formulations may be obtained by conventional procedures well known in the

pharmacentical art, for example as described in “Remington: The Science & Practice of
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Pharmacy” Vols. I & II (Ed. A.R.Gennaro (Chairman) et al; Publisher: Mack Publishing _
Company, Easton, Pennsylvania; 191‘11 Edition - 1995) and “Pharmaceutics - The Science of -
Dosage Form Design” (Ed. M.E.Aulton; Publisher: Churchill Livingstone; first published
1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for example to

5 provide an enteric coating of cellulose acetate phthalate. |
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Claims
1. A compound of the formula (1), or a pharmaceutically-acceptable salt, or an in-vivo-

hydrolysable ester thereof,

wherein
HET is an N-linked 5-membered heteroary! ring, containing either (1) 1 to 3 further nitrogen
heteroatoms or (ii) a further heteroatom selected from O and S together with an optional
10 further nitrogen hetefoatom; which ring is optionally substituted on a C atom by an oxo or A
thioxo group; and/or the ring is optionally substituted on a C 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
HET is an N-linked 6-membered heteroaryl ring containing up to three nitrogen heteroatoms
15 1in total (including the linking heteroatom), which ring is substituted on a suitable C atom by
oxo or thioxo and optionally substituted on any available C étom by 1 or 2 (1-4C)alkyl
substituents; '

~ Q is selected from Q1 to Q9 :-
20
R2
T N
Q T 7N
R3 —
Q1 Q2

25




10

15

220CT 2004

WO 01/81350 PCT/GBO1/01815

-128 -

. T
%;1»\ T/Q\ T / 81\ ' @\

Q3 _ Q4 Q5 Q6
' . R!
Aw\ \ -
ST 7
B, Xq/ B,
Q7 Q8 Q9

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

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

in Q7 each A, is independently selected from cal:bon or nitrogen, with a maximum of 2
nitrogen heteroatoms in the 6-membeted ring, and Q7 is linked to T via any of the A, atoms
(when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via
A, when A, is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5-

membered ring, and linked in the benzo-ring via either of the two specified ¢arbon atoms on

 cither side of the linking bond shown; and Q9 is linked via either of the two specified carbon

20

25

atoms on either side of the linking bond shown;
wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow);

(TA) Tisselected from the following groups :-

(TAa) ARI1, AR1-(1-4C)alkyl-, AR2 (carbon linked), AR3;
(TAb) ARI-CH(OH), AR2-CH(OH)-, AR3-CH(OH)-;

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

(TAd) AR1-O-, AR2-O-, AR3-0O-;

(TAe) ARI-S(O)q-, AR2-S(0)q-, AR3-S(0)q- (qis 0, 1 or 2);
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(TAf) an optionally substitated N-linked (fully unsaturated) 5-membered heteroaryl ring
system containing 1, 2 or 3 mtro gen atoms; ' '

(TAg) acarbon linked tropol-3-one or u’opol-tl—one opnona]ly substituted in a position not
adjacent to the linking position; or

(I'B) T is selected from the following groups :-
(TB2) halo or (1-4C)alky!
- {optionally substituted by one or more groups each independently selected from hydroxy, (1- .
4C)alkoxy, (1-4C)alkanoyl, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, -NRvRw, (1~
10 . 6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-(1-6C)alkanoylamino, {1-
4C)alkylS8(0)q- (qis 0, L or 2), CY1, CY2 or AR1};
(TBb) -NRv'Rw';
(TBc) cthenyl, 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)alikcylaminocarbonyl)ethenyl, 2-((1-
15 4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl;
(TBd) R"CO-,R"S(0)- (qis 0, 1 or2) or RCS-
. wherein R'° is selected from the following groups :-
(TBda) CY1l orCY2; _
(TBdb) hydrogen, (1-4C)alkoxycarbonyl, triflucromethyl, -NRvRw, ethenyl, 2-(1-
O 20 4C)alkylethenyl; 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
e ((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl; 2-((1-- - |
4C)alkoxycarbonyl)ethenyl, 2—(AR1)etheny1 or 2-(AR2)ethenyl; or
(TBdc) (1-4C)alkyl {optionally substituted as defined in (TBa} above, or by (1-
4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alkyl)N- (p is 1 or 2)};
25 wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl; Rv' is hydrogen, (1-
4C)alky! or (3-8C)cycloalkyl; Rw! is hydrogen, (1-4C)alkyl, (3-8C)cycloalkyl, (1-4C)alkyl-
CO- or (1-4C)alkylS(0)qg- (q is 1 or 2); or

B

(TC) T is selected from the following groups :-
30 (TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1~
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or
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sp’ carbon atom;
(X'Cb) an optionally substituted 5-membered monocyclic ring containing 1 hcferoatom
selected from O, N and S (opﬁona]ly oxidised), and linked via a ring nitrogen atom or a ring
sp’® or sp* carbon atom, which monocyclic ring is fully saturated other than (where

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

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

(TD) T isselected from the following groups :-
(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring
nitrogen atom or a ring sp® or sp” carbon atom) substituted (bt not adjacent to the linling

15 position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is
)] fully saturated other than (where appropriate) at a linking sp” carbon atom;
() contains one -N(Rc)- group in the ring system (at least two carbon atoms away from
the linking position when the link is via a nitrogen atom or an sp® carbon atom) or one -N(Rc)-
group in an optional substituent (not adjacent to the linking position) and is

20 (iii) optionally further substituted on an available ring carbon atom; or | e
(IDb) a 7-, 8- or 3-membered bicyclic ring system (linked via a ring nitrogen atom or a ring
sp° or sp* carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a farther O or
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic
ring system is

25 (@ fully saturated other than (where appropriate) at a linking sp? carbon atom;
(i)  contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon
atoms away from the linking position when the link is via a nitrogen atom or an sp® cartbon.
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position)
and is '

30 (i)  optionally further substituted on an available ring carbon atom;
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‘wherein Rc is selected from groups (Rel) to (Re5) :-

(Rel ) (1-6C)alkyl {opt:lonally substituted by one or more (1-4C)a]kanoy1 groups (including -
gemmal disubstitution} and/or optionally monosubsﬁtuted by cyano, (1-4C)alkoxy,
trifluoromethyl, (1-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined
hereinafter), (1-4C)alkylS(O)q- (qis 0, 1 or 2); or, on any but the first carbon atom of the (1-
6C)alkyl chain, optionally substituted by one or more groups (including geminal |
disubstitution) each independently selected from hydroxy and fluore, and/or optionally
monosubstituted by oxe, -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)alky)N- (p is 1 or 2)};
(Rc2) R“CO-,R™S0,- or RECS-

wherein R" is selected from (Rc2a) to (Rc2e) :-

(Re2a) _ARI, AR2, AR2a, ARZb, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2;

(Rc2b) hydrogen, (1-4C)alkoxycarbonyl, triflucromethyl, -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—4C)aky1mhoc&bonyl)eﬁeny1, ,
2-((1-4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl;

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

{optionally substituted by one or IOTe Zroups (includi_ng geminal disubstitution) sach
independently selected ﬁom-__hydroxy, (1-10C)alkoxy, (1-4C)alkoxy-(1-4Clalkoxy; (1-
4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(0)(CH),, 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 subsfituted by one group |
selected from phosphonate [phosphono, -P(O)(OH),, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphinate [-P(OH), and mono- and di-(1-4C)alkoxy derivatives
thereof], cyano, halo, triftuoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, (1-4C)alkylamino,
di((1-4C)alkyhamino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylanino, N-(1-4C)alkyl-N-
(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di((1-4C)alkyl)aminocarbonyl, (1-
4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alky])N-, fluoro(1-4C)alkylS(O)pNH-,

N A T S L e 145 e AR
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fluoro(1-4C)alkylS(O)p((1-4C)alkyDN-, (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)a1ko§{y, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH),, and mono- and di-(1-4C)alkoxy
dertvatives thereof], phosphiryl [-O-P(OH), and mono- and di-(1-4C)aikoxy derivatives
thereof], amino, cyano, halo, triflucromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbomyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, 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)alkylaminocarbonyl, di({1-
4C)alkyl)aminocarbonyl, (1-4C)alkylS(O)pNH-, (1-4C)aﬂcy18(0)p-((1-4C)aJky1)N—, (1-
4C)alkylS(0)q-, AR1-5(0)g- , AR2-5(0)g- , AR3-S(O)q- and also AR2a, AR2b, AR3a and
ARS3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-O-,
AR2-0-, AR3-0-, AR1-S(0)q- , AR2-5(0)q-, AR3-8(0)g- , AR1-NH-~, AR2-NH-, AR3-NH-
(pis1or2and qis0, 1 or2), and also AR2a, AR2b, AR3a and AR3b versions of ARZ and
AR3 containing groups}; | '

(Rc2d) RM™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)alkoxycarboriyl or by carboxy),
benzyloxy-(1-4C)alkyl or (1-1.0C)a.lky1 {optionally substitufed as defined for Rc2e)};
(Rc2e) R®0- wherein R* is benzyl, (1-6C)alky] {optionally substituted as defined for
(Re2c)}, CY1, CY2 or AR2b; _ | '

(Rc3) hydrogen, ¢yano, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyDethenyl, 2-((1-
4C)alkylaminocarbonyl)ethenyl, 2-((1-4C)alkoxycarbonyl)ethényl, 2‘—nitroetheny1, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, or of the formmla (Re3a)

P

R16
Re3a)

y

wherein X* is -ORY, -SRY, -NHR"and -N(R"), ;

wherein R" is hydrogen (when X® is -NHR and -N(R"),), and R" is (1-4C)alky], phenyl or
AR2 (when X% is -OR", -SR" and -NHR"); and R'® is cyano, nitro, (1-4C)alkylsulfonyl, (4-
7C)cycloalkylsulfonyl, phenylsulfonyl, (1-4C)alkanoyl and (1-4C)alkoxycarbonyl;
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(Red) trityl, AR, AR2, AR2a, AR2b, AR3, AR3a, AR3b;

{Re5) RAOC(Re)=CH(C=0)-, REC(=0)C(=0)-, RgN_—'—-C(Rh)C(éO)- or _
RiINHC(Rj)=CHC(=0)- wherein Rd is (1 -GC);aJkyl; 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

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)alkyl;

wherein

AR1 is an optionally substituted phenyl or optionally substituted naphthyl;

AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (j.e with the maximum
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any 0-O, 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;

AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation),
linked via a ring carbon atom or linked via 2 ring nitrogen atom;

AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-0, 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 2 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; '

AR3D is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation),
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings

comprising the bicyclic system;
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ARM is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the

maximum degree of unsaturauon) tricyclic hetero aryl Ting contammg up to four heteroatoms -
mdependenﬂy 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;

CYlisan optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring;

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring.

2. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-
hydrolysable ester thereof, a5 claimed in claim 1; wherein Q is Q1 wherein R*and R are

independently hydrogen or fluoro; 444 the groups defined in (TCa) to (TCc) are defined by

- formulae (TC1) to (TC4) :-
| RP
N ‘f’ 5 G—EBs w0-(
L — A— G A
Az k Az / 3 N
\ c—/ On (et Bs

15

20

25

(TC1) (TC2) (TC3) (TC4)
wherein in (TCI) : >A;-B,- is >C(Rq)-CH(Rr)- and G is -O-, -S-, -SO-, -SO,- or >N(Rc);
wherein in (TC2) : m1 is 0, 1 or 2; >A,-B,- is >C=C(Rx)- or >C(Rq)-CH(R1)- and Gis -O-, -
S-, -80-, -SO,- or >N(Rc);
wherein in (TC3) : m1 is 0, 1 or 2; >A,-B,- is >C(Rq)-CH(R1)- (other than when Rq and Rr
are both together hydrogen) and G is -O-, -S-, -SO-, -SO,- or >N(Rc);
wherein in (TC4) :nl is1 or2; 0lis 1 or2 and nl + 01 =2 or 3; >A,-B,- is >C=C(Rr)- or
>C(Rq)-CH(Rr1)- or >N-CH,- and G is -O-, -S-, -SO-, -50,- or >N(Rc); Rp is hydrogen, (1-
4C)alkyl (other than when such substitution is defined by >A,-B,-), hydroxy, (1-4C)alkoxy or
(1-4C)alkanoyloxy;

7 Whereip in (TC1), {TC2) and (TC4); m1, n1 and o1 are as defined hereinbefore :
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>A;-B;- 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 abo{re in G Abeingbptionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;

Rqis hydrogen, hydroxy, halo, (1-4C)alkyl or (1-4C)alkanoyloxy;

Rr is (independently where appropriate) hydrogen or (1-4C)alkyl;

R is hydrogen, (1-4C)alkyl, fluoro(1-4C)alkyl, (1-4C)alkyl-thio-(1-4C)alkyl or hydroxy-(1-
4C)alkyl and R* is -[CRIHRI)1,.,-NR1)(Re) wherein m2 is 0, 1 or 2;

and, other than the ring substitution defined by G, >A,-B;- and Rp, each ring system may be
optionally further substituted on a carbon atom not adjacent to the link at >A.- by up to two
substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alky] (including
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-
4C)alkyl, (1-4C)alkanoylamino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-R¢
and Re is group (Re2) defined hereinbefore) or independently selected from Re; and also |
hydroxy or halo (the last two optional substituents only when G is -O- or -S-);

wherein AR is optionally substituted phenyl, optionally substituted phenyl(1-4C)alkyl,
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl;

an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in which the bicyclic
heteroaryl ring systems may be linked via an atom in either of the rings comprising the
bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked
via a ring carbon atom and may be (partially) hydrogenated; and

Re is selected from groups (Rel) to (Rc5) defined in claim 1.

3. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-
hydrolysable ester thereof, as claimed in claims 1 and 2, in which the optional substituents in
AR are independently selected from halo, (1-4C)alkyl , hydroxy, nitro, carbamoyl, (1-
4C)alkylcarbamoyl, di—((i—4C)alky1)carbamoy1, cyano, trifluoromethyl, trifluoromethoxy,
amino, (1-4C)alkylamino, di((1-4C)alkyl)amino, (1-4C)alkyl S(O)q— (qis 0, 1 or 2), carboxy,
(1-4C)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (1-4C)alkanoyl, (1-4C)alkoxy, (1-
4C)alkylS(0),amino, (1-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally
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substituted by up to three substituents selected from halo, (1-4C)alkoxy or cyano), furan,
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole,
isothiazole, thiazole, thiophene, hydroxyimino(1-4C)alkyl, (1-4C)alkoxyimino(1-4C)alkyl,
hydroxy-(1-4C)alkyl, halo-(1-4C)alkyl, nitro(1-4C)alkyl, amino(1-4C)alkyl, cyano(1-

5  4C)alkyl, (1-4C)alkanesulfonamido, aminosulfonyl, (1-4C)alkylaminosulfonyl and di-((1-
4C)alkyl)aminosulfonyl.

4. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-

hydrolysable ester thereof, as claimed in any of claims 1-3, wherein the groups defined in

10 (TCa) to (TCc), and (TC1) to (TC4) are defined by formulae (TC5) to (TC11) :-

N

(TC5) (TC6) (TCT
Q/ Ro-HN RC\N RO
S G s
15 Rc N
(TCS) (TCY) (TC10) (TC11)

wherein Rc is as defined in claim 1.

5. A compound of the formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo-

20 hydrolysable ester thereof, as claimed in any of claims 1-4,

Rp1 R? O
Mo

Rep —N N
/ \A\/N HET

Rp2 R?
1o
wherein HET is as claimed in any of claims 1-4; R? and R? are independently hydrogen or
fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl [wherein
25
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AR is phenyl, phenyl-(1-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, imidazole, triazole,
pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene], (1-
4C)alkyl, carboxy, (1-4C)alkoxycarbonyl, hydroxymethyl, (1-4C)alkoxymethyl or carbamoyl
and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl or Rep is

~ of the formula R'®CO-, R'®S02- or R'PCS- {wherein R'? is hydrogen, (1-5C)alkyl

[optionally substituted by one or more groups each independently selected from hydroxy and
amino, or optionally monosubstituted by (1-4C)alkoxy, (1-4C)alkylS(O)q-, (1-4C)alkylamino,
(1-4C)alkanoyl, naphthoxy, (2-6C)alkanoylamino or (1-4C)alkylS(O)pNH- wherein p is 1 or
2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole,
isothiazole, thiazole, pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline,
phthalazine, cinnoline or naphthyridine, or R is of the formula R!'PC(0)O(1-6C)alkyl
wherein R''" is (1-6C)alkyl}, or Rep is of the formula RfC(=0)C(=0)- wherein Rf is (1-
6C)alkoxy.

6. A compound of the formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo-
hydrolysable ester thereof, as claimed in any of claims 1-5, wherein HET is triazole or

tetrazole.

7. A compound, as claimed in any of claims 1-6, being
((3R)-3-(4-(1-(2-Hydroxyacetyl)-1,2,5,6-tetrahydropyridin-4-y1)-3,5-difluorophenyl)-5-(1,2,3-
triazol-1-ylmethyl)oxazolidin-2-one;
(5R)-3-(4-(1-((25)-2,3-Dihydroxypropionyl)-1,2,5,6-tetrahydropyridin-4-yl)-3,5-difluoro-
phenyl)-5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one;
(5R)-3-(4-(1-(2-Hydroxyacetyl)-1,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(1,2,3-
triazol-1-ylmethyl)oxazolidin-2-one;
(5R)-3-(4-(1-((25)-2,3-Dihydroxypropionyl)-1,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-
5-(1,2,3-triazol-1-ylmethyl)oxazolidin-2-one; or a pharmaceutically-acceptable salt, or an in-

vivo-hydrolysable ester thereof.

8. A compound, as claimed in claim 1, being

(5R)-3-(3,5-Difluoro-4-(3,6-dihydro-1,1-dioxo-2 H-thiopyran-4-yl)phenyl)-5-(1,2,3-triazol-1-
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ylmethyl)oxazolidin-2-one.

9. A process for the preparation of a compound of the formula (I) as claimed in claim 1,
or pharmaceutically-acceptable salts or in vive hydrolysable esters thereof, which comprises
of (a) to (d) :-

(a) modification of a substituent in or introduction of a substituent into another
compound of formula (I);

(b)  reaction of a compound of formula (IT) :

an
wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or
generated 1n-situ, for example under Mitsunobu conditions)
with a compound of the formula (1II) :
HET
(11D
wherein HET is HET-H free-base form or HET- anion formed from the free base form; or
(c) reaction of a compound of the formula (IV) :
Q-Z
1V}

wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) :

Q

Q\/N HET

\g)

(d)  for HET as 1,2,3-triazole, cycloaddition via the azide (wherein Y in (II) is azide);
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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10. A compound of the formula (I) as claimed in any one of claims 1 to 8, ora
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a

medicament.

11.  The use of a compound of the formula (1) as claimed in any one of claims 1 to 8, 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.

12. A pharmaceutical composition which comprises a compound of the formula (I) as

claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt or an in-vivo

hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier.




