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

25 Gram-positive pathogens. There is also now increasing resistance appearing towards agents
such as B-lactams, quinolones and macrolides used for the treatment of upper respiratory tract
infections, also caused by certain Gram negative strains including H.influenzae and
M.catarrhalis.

Certain antibacterial compounds containing an oxazolidinone ring have been described

30 in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and
Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1156-1165). Such antibacterial oxazolidinone
compounds with a 5-acetamidomethyl side-chain may be subject to mammalian peptidase

metabolism. Furthermore, bacterial resistance to known antibacterial agents may develop, for
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Gram-positive pathogens including MRSA and MRCNS and, in particular, against various

strains exhibiting resistance to vancomycin and against E. faecium strains resistant to both

aminoglycosides and clinically used f3-lactams, but also to certain fastidious Gram negative

20 strains such as H.influenzae, M.catarrhalis and chlamydial strains. The compounds of the
invention also show a favourable, decreased, MAO potency compared with other
oxazolidinone analogues from the prior art.

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

formula (I), or a pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof,
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wherein -N-HET is selected from the structures (Ia) to (If) below :-



-3 N N(Rl))u MNNNRL ,-N (R1)v RL (la) (Ib) (Ic) NN-N'" NRLNA'N
~-CNN-\ RLRL (Id) (le) (if) wherein u and v are independently 0 or
1; Rl is woloaorxsds from a substituent fromthe group 5 (R ®CTWBIBOITIRL iS
hal ogen, hydroxy, (1-4C)al koxy, (2-4C)al kenyl oxy, (2-4C)al kenyl,

(2-4C)al kynyl (optionally substituted og.the term nal carbon by CH2=CH,
di (1- 40 al kyl am no, AR2,, AR2a or AR2Db, vm%i n AR2, ARZ2a andyARZb are

defined hereinbel ow), ¥ Eﬁ}@al KyIs~N Q) cycl oal kenydy” 1
y

(1-4C) al kyl am no, di - ( am no, (Xi_é%al kenyl am no, \—

(1-40) al kyl -S(O g- (wh gis 0, 1 or 2), X1 10 40 al kyl carbbnyl am no, ;
or Rl is selected fromthe gqAYw (R b) whereimRR is a (1-4C)al kyl group
which is substituted by one substituent selected from hydrow hal o,
(1-4C) al koxy, am no, (I{laLr) al kyl am no, di (f- O al kyl am no, cya)no, azi do,
(2-4C) al kenyl oxy, (1-4C) alkyl-S(Oqg- (wherein qis 0, 1 or 2), ARL-S(OQ-
(wherein g 15 is 0, 1 or 2 and ARL is defin her ei nbel ow), AR2- S(O) g-
(wherein g is 0, 1 o NaR2a- S(O g- NL-@R1lis 0, l-ar \}N
benzyl - S(O) g- (wherein i§°0, 1 or 2), (360Q/kycloal kyl, (3%

6C) cycl oal kenyl, (1-40 | -OCO-NH, (1-4 Kyl -NHCO- O, N—

(1-4C) al kyl am nocar bonyl , {1( 1- 4C) al kyl am nocar bonyl, H2NC(=NH) g4 or Rl
is selected froma group of tormula (Ricl) : 20 (Ricl) a fully saturated
4- menber ed nonocyclic risﬁ containing 1 or (?e het er oat ons | ndggendent |y
selected fromO, N and (?)opti onal | y oxi di sec?), and linked via’a ring
nitrogen or carbon atom or or RL is selected fromthe group (R d) cyano,
nitro, azido, fornyl, (1-4C)alkylcarbonyl, (1-4C)al koxycarbonyl, H2ZNC(O) -,
25 ((1- 4hereiny yNHCpe)indeppgpienty 92476 PCT/ GB03/ 00791

R1 is selected from a substituent from the group

5 (Rla) wherein R1 is halogen, hydroxy, (1-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl,
(2-4C)alkynyl (optionally substituted on the terminal carbon by CH,=CH-, di(1-
4C)alkylamino, AR2, AR2a or AR2b, wherein AR2, AR2a and AR2b are defined
hereinbelow), (3-6C)cycloalkyl, (3-6C)cycloalkenyl, amino, (1-4C)alkylamino, di-(1-
4C)alkylamino, (2-4C)alkenylamino, (1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2), (1-

10 4Calkylcarbonylamino, ;
or R1 is selected from the group
(R1b) wherein R1 is a (1-4C)alkyl group which is substituted by one substituent selected
from hydroxy, halo, (1-4C)alkoxy, amino, (1-4C)alkylamino, di(1-4C)alkylamino, cyano,
azido, (2-4C)alkenyloxy, (1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2), AR1-S(O)q- (wherein q

15 is0, 1 or 2 and AR1 is defined hereinbelow), AR2-S(0)q- (wherein q is 0, 1 or 2), AR2a-
S(0)g- (wherein q is 0, 1 or 2), benzyl-S(O)q- (wherein q is 0, 1 or 2), (3-6C)cycloalkyl, (3-
6C)cycloalkenyl, (1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NHCO-O-, (1-4C)alkylaminocarbonyl,
di(1-4C)alkylaminocarbonyl, H;NC(=NH)S-;
or R1 is selected from a group of formula (R1cl) :-

20 (Rlcl) a fully saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms
independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen
or carbon atom; or
or R1 is selected from the group
(R1d) cyano, nitro, azido, formyl, (1-4C)alkylcarbonyl, (1-4C)alkoxycarbonyl, H,NC(O)-,

25 ((1-4C)alky)NHC(O)-;



-4 and wherein at each occurrence of an Rl substituent containing an al kyl,
al kenyl , al kynyl, cycloal kyl or cycloal kenyl noiety in (Rla), (R b) or
(Ricl) eawbosweis7eroi ety is optionally further substituteecarcrug/oenail abl e
carbon atomw th one, two, three or nore substituents independently
selected fromF, O Br, OHand CN, 5 Qjs selected fromQlL to @ : R2 T O
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(wherein ARl, AR2, AR2a, ARZb, AR3, AR3a, AR3b, AR4, AR4a, CYl and Cy2 are
def i ned frther substisigd: on(am)varl'ahl%casrb%étp@dwm Bre- e thEse| SRPIG SYPSIRRNtS - (TAa)

A3, 2 T R, QAR ) (70 20 oo

5 Qis selected from Q1 to Q6 :-
RZ
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wherein R? and R? independently selected from H, F, Cl, CF;, OMe, SMe, Me and Et;
wherein B;is O or S;

15 wherein T is selected from the groups in (TA) to (TE) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY?2 are defined hereinbelow);
(TA) T is selected from the following groups :-
(TAa) AR1 or AR3; or
(TAb) a group of formula (TAb1) to (TAb6) :-

20



(TAbl) (TAb2) (TAb3) RA N=MN NN ~~N N- -- RA RSR6 R6 5 (TAb4)
(TAbS5) (TAb6) wherein : R6 is selected (independently where appropriate)
from hydrwgan/0715161C) al kyl , (1- 4C)al koxycar bonyl, (1-4C)alrkarcBosjoomar banoyl
and cyano; 10 R4 and R5 are independently sel ected from hydrogen, hal o,
trifluoronethyl, cyano, azido, nitro,.§1-4C) al koxy, (1-4C)alkylS(Oqg- (q
is 0, 1 or 2), (1-40al kanoyl, (1- 4C)al koxycar bonyl ,

benzyl oxy- (1-4C)al kyl, (2-4C)al kanoyl am no, hydroxyi m no, (1-

4C) al koxyi m no, sCONRcRv and - NRcRv Sfr ein any (1-4C)al kyl group contai ned

in the precedi values for R4 and R} is optionally substituted by up to

t hree subst\tuepts 15 i ndependently ected from hydroxy Ol azi do (neither
of such subst]Ftuepts on C of an alkoxy-group, and e nggem nal  di
substitution , trifluoromethyls ano, nitro, (1- 4C) alkgxy,
(2-4C) al kanoyl oxy, hydroxyi m no,Rq 1-4¢) al koxyi m no, (1-4QC)
0, 1 or 2), (1-4£) al kyl SO2- NRv-, (1H@C)al koxycar bonyl , -
-NRcRv (not on of an al koxy group, and excl udi ng gerﬁ“’nal di
substitution); rein Rv is hydro (1 20 40 al kyl Cc IS as

her ei naft er dgwﬁd; R4 and R5 rrayg?}t%?t er be independerg???/)sgel ected from
(14C) al kyl {optionally substituted by up to three substituents

i ndependent |y sel ected from hydroxy or azido (both of sugh substituents

excluded from gemi nal disubstitutiqpn, oxo, trifluoroneth ano, nitro,
(1- 40 al'kQxyN (2-4C) al kanoyl oxy, Nhyo‘,(lo_xyi m no, (1-4C) al kox Tm"mlo_,

(1-40 al kyl q\g-_(q is 0 251aq , (1-40C) al kyl SO2- NRv- ,Nx

(1-4C) al koxjear bonyl, - CONRcRvgs“and \NRcRv (excl uding WO 03/ 072576

-6 gem nal di substitdtion); wherein Rv is hydrogen or
(1-40) al ﬁsyl }; Rc is as hereinafter defined; and wherein any (1-4C) al kyl
group gont ained in the imedi ately precedi ng optional substituents (when R4
and R5are independently (1-4Calkyl) is itself optionally substituted by
up to three (TAb4) (TADbS) (TAb6)

wherein :
R® is selected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
4C)alkoxycarbonyl, (1-4C)alkanoyl, carbamoyl and cyano;

10 R*and R’ are independently selected from hydrogen, halo, trifluoromethyl, cyano, azido,
nitro, (1-4C)alkoxy, (1-4C)alkylS(O)q— (qis 0, 1 or 2), (1-4C)alkanoyl, (1-
4C)alkoxycarbonyl, benzyloxy-(1-4C)alkyl, (2-4C)alkanoylamino, hydroxyimino, (1-
4C)alkoxyimino, -CONRcRv and -NRcRv wherein any (1-4C)alkyl group contained in the
preceding values for R* and R’ is optionally substituted by up to three substituents

15 independently selected from hydroxy or azido (neither of such substituents on C1 of an
alkoxy group, and excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (q is 0,
1 or 2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRv, and -NRcRv (not on C1

of an alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (1-
20 4C)alkyl and Rc is as hereinafter defined;
R* and R’ may further be independently selected from (1-4C)alkyl {optionally substituted by
up to three substituents independently selected from hydroxy or azido (both of such
substituents excluded from geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-
4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (q is 0,
25 1or2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRv, and -NRcRv (excluding



5 substituents independently selected fromhydroxy (not on C of an al koxy
group, and excluding gem nal di substitution), oxo, trifluoronethyl,
cyano, niwp®3/(b74C) al koxy, (2- 4C)al kanoyl oxy, hydroxyi mPe®/GB03/00791
(1-4C) al koxyi mi no, (1-4C)alkyl1S(Oqg- (gis O, 1 or 2), (1-

4C) al kyl S@2- NRv-, (1-4C)al koxycar bonyl,-CONRcRv, and -NRcRv (not on Cl of
an al ko - | uel: 1 { bt s heer-8i S
v ogentar SRR BREO N AR AR BBkt (FATI G RED 4 ARSI gt
sel ect edarid whereme of the groups in (TAba) to (TAbc) below, or (where

i at f R4 d R5.i | eGt f th b | . f R4 d RS
Vol Ues, | BEIcHODohEroP SORBInER il TRABHGRLPBRd HE B BB b LT AL &
(TAbc) bglpre ére(iﬂ_d%tﬁ@ﬁdeﬁﬂ?E(Ii—"i@)c%?lg}ilif;ﬁt_sélgbﬁﬁ'érﬁﬂ]S/I&%B&Qi!u)tec\l( by 8p t&thres 15 (TAbal )

wherein Z is hydrogen or -4 and Y are i ndegendent |y sel ected
f r om h§ dsubgttuents inde@prderyly sel¢ctediiBpml hydsorydndtomyCl of drmmalsoxyegranp,andi t r o,

(1-40 al kyl S(.O) g- i.S ,0.. of 2), RVRMNSOR-, trifluor
pent af | u%’?%'éosﬂ%g‘?m]?"%l-af@jbgflﬂliﬂ%f)x%ﬂ{ﬂﬁg%f%%kc[y I (%qg)%%%xyd?%gen or
(1-40) al kg alkanﬁy(ok?, HYMES QAo Of1 -4 Qyatkox filnkiid | (1-40)alRHIB(0Fq-Xq #0) 1Y6ri2y, @el ect ed
fromthe above list of X and Y values, and the other is selected from
phenyl , pGpikpS@p DGR (1-46)Dkaxyphrboyyl, {EONBCcRy, dnddNRYRv (dot on C1 of an
(phenyl) car banoyl , phenlill am nosul fonyl, AR2, (AR2)-CO , (AR2)-§(%)()€| - (qis
0, 1 or BZKOXYgroNpmaBKe fiw@rﬁsmmaéﬁtfugﬁw)% woeinonipihydiggsp ar - ﬁdlﬁﬁenw
grouphn, . i anal |y substituted by up to three substituents
i ndepégd%r% ﬁg?%aesﬂgg%l%gte]r?gﬂn%le 1-4C) al kyl, cyano, tr!ofl uoronet hyl, nitro,
?al Oc?nfjﬁ( ]|3.‘1 i@@k%ﬂey fou drangfithe ¢odpdN (@Abay et (Abepbadwt dre(wheremapipeopriatd)or - -

1-4Q) al kyl ; (,JJAbc)s - X -Y' -AR2, -X' -Y' -A - XY -AR2b, -X -Y! - AR3
DX Y - ARBSOTR ang 1%5\*6 -Selsﬁeﬁfﬁ%‘;th%)ié?véi‘ﬁt%@’i @délst_j\’atl‘éeéta“xﬁicﬂiﬂo@?r ‘-Séa(eﬁ%i- and
WD 03/ 07 / PN/ hS) b 2)m, -(CH2)n-NH (CH2) m,
"o (el o S TRy Ao (AR B O

(TAba) a group of the formula (TAbal)

0
Y
N0
0
15 X
(TAbal)

wherein Z’is hydrogen or (1-4C)alkyl;
X? and Y are independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxycarbonyl,
halo, cyano, nitro, (1-4C)alkylS(O)q- (q is 0, 1 or 2), RVRWNSO,-, trifluoromethyl,
20 pentafluoroethyl, (1-4C)alkanoyl and -CONRvVRw [wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]; or
one of X° and Y is selected from the above list of X° and Y° values, and the other is
selected from phenyl, phenylcarbonyl, -S(O)q-phenyl (q is 0, 1 or 2), N-
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(O)q- (qis 0, 1 or 2),
25 N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAba) may be
optionally substituted by up to three substituents independently selected from (1-4C)alkyl,
cyano, trifluoromethyl, nitro, halo and (1-4C)alkylsulfonyl,
(TAbb) an acetylene of the formula -=-H or -=-(1-4C)alkyl;
(TAbc) -X'-Y'-AR2,-X'-Y'-AR2a, -X'-Y'-AR2b, -X'-Y'-AR3, -X'-Y'-AR3a or -X'-Y'-
30 AR3Db;
wherein X' is a direct bond or -CH(OH)- and



(=00 (CH2)m; or wherein X is -(CH2)"- or -CH(Me)-(CH2),,, and Y' is
-(CH2),n NH(CH2)m, -CO(CH2)m -CONH(CH2)m, -C(=S)NH(CH2),n , 5
-C(=0 O (wdpnrmre - S(O g- (CH2) m ; or wherein X is -CH2O pca@ifisioe7oor
-CH2N((1-4C)alkyl)- and Y is -CO(CH2)m, -CONH (CH2)m or -C(=S)NH (CH2) m
; and additionally Y is -SO2- when Xl s - CH2NH or -CHZN((1-4C)aI kyl) -

and Y' i n l(df: : ei n1is
1, 2 or g mls &dﬁé gi‘aﬂi‘] ( 2)"1 of g and’ Wh &W'\;&@?féﬂ#dﬂ)m
NH- ( CH2) C(_,e)oae(c}lqz)gpj S |ndependently sel ected from 0O, 1, 2 or 3; or (TB) T

is selected frommhalo, fornyl or - RW: or is selectedfromthe

:‘/\gl | owi n@rl‘qh@EIﬁQ(llS((fé&?f REC@(KMC) @%@(\ Y- (qis 0 1 or 2) or RLOCS
erein Cyl Cy2;
( TBab) (? %q@*%@%fa@%?%ﬁ\%ﬁ 8"‘or orreﬁﬁyl 25‘ ﬁi‘?ﬁ(%ﬁ‘) 2-(1?r

40) al kyl e(t(hé))@L(C}B)ncy)aFﬁxﬁ)mé(DHL)m 2-cyano- 2- (( 1- 4C) al kyI ) et henyl ,

2-nit th 4C l
2- ?I( 1r Z(Caj"é‘f(‘a’ﬁ%/f?’&r#rf b%ny?*’x é%l'ﬁ#(% eag)%%)élaﬂ%xycar bonyl ) et henyl ,
2- (ARL) eyhenydo.ara3;, { ABBNEH- (@H}’)‘ : oPIC(29NH Ban)) (%Mcﬁi'ﬁkdﬂall%/qptlé onal l'y

substituted by one Or nore groups each i nde enalentl sel ected from
hydr oxy, -SQz- 2Gpa Kk dxyG HNH-E)- @Ek%lf(dy‘lc)aldsykin @nd P(aIIS)-(CI'h)nf- mden S4ras il 0-( 1-

10 sl oAl Pt SR RATIN 2 IR MR Ry 3o

Cvl, @2y'ARIcHb: m%ﬂzmle&mnmewndéﬂiﬁﬁl@tdﬁﬁk&ﬁ@ P; % 6d3;4k) al kyl ) N- (p
is 1 or 2)}; 25 wherein Rv is hydrogen or (1-4Calkyl; Rwis hydrogen or
(1-40 al kyl ; Rv' is hydrogen, (1 4C) al kyl or (3-80 cycloal kyl; Rw

(143 ol B “?996%¥edff&§h§9 oo o i R g z‘%)

i s sel ectEBa)f r om arR OQ)Jde?S(U)({ mplsa() (1mz)oml°csc4) . ~y RP Gr3 nl(~,

G B3 nl( A3 3 €) BA3 \G/ Un )01 TCL TC2 TC3 TC4
sverem(RAls selected from the following groups :- ) 3 ( ) ( ) ( ) ( )

_|

15 (TBaa) CYlorCY2;
(TBab) (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(1-
4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl, 2-((1-
4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl or 2-(AR2)ethenyl; or

20 (TBac) (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—4C)alkylS(O)q- (qis 0,1 0r2),CY1,CY2, ARI, (1-
4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alky)N- (pis 1 or 2)};

25 wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl; Rv! is hydrogen, (1-
4C)alkyl or (3-8C)cycloalkyl; Rw' is hydrogen, (1-4C)alkyl, (3-8C)cycloalkyl, formyl, (1-
4C)alkyl-CO- or (1-4C)alkylS(O)q- (qis 1 or 2); or



5 wherein in (TCl) : >A3-B3- is >C(Rq)-CH(Rr)- or >N-CH2- and Gis -0-,

-S, -SO, -S@2- or >N(Rc); whereinin (TC2) : m is O, 1 or 2; >A3-B3- is
>C=C( Rr) -woro3®@5Rg) - CH(Rr) - or >NNCH2- and Gis -0-, -S, PC3@GBI3ABOR- oOr
>N(Rc); whereinin (TC3) : m is 0, 1 or 2; >A3-B3- is >C(Rq)-CH(Rr) -

(ot her t han V\,hen Rq and Rr 10 are bot hgtoget her hydr ogen) or >N-CH2- and G

- nl is 1 2, f [
1 or 2 Al TEjgedstiam %%YOQKA%EHM@?@@&%‘J SO(R) - CH R or
>N-CH2- and Gis -0-, - 5- -SO, -SM2- or >N(Re); RFRH s hydrogen, (1-

4C) al kyl @ r t han when, such sub titution is oke)fi ed by >A3-B3-),
hydr oxy, aI KOX YmOF™ (1 4C) al an%@rl OXY; 1;“; ei n in (TCl), (TC2) and

(TA); m! and of re efr ne heA nbef Gre : >A3-B3- is
e dp T AL >R o dC o, e aI koxy, >C=N- OH,
>C=N- (1- 4C) al koxy, H-(l 4C)a| I, >C-N-N( alkyl)2 (the last two

(1- 4C) al kyl groups above in G being optionally substrtut ed by hydroxy) or
>C=N-N-CO (1- 4C) al koxy; wherein > represents two single bonds; 20 Rg is
hydr ogen MC&hoxy, hal ACY1-40) al ky(TG3) (1-40C aﬂ'ﬂ@fﬁoyl oxy, Rris

d t
(140 31 Rprrertindafas s Bl kv RRLCHE PRI YGHE 0T e St ST rgtrod- (1-
40 al kyI SHRCRL2 is -[C(Rr)(Rr)]nm2-N(Rr) (Re) vvherern n2 |s 0 1 or 2; and,
ot her than the rrrcrgsubstrtutron defined by >A3- B3- each ring

syst em nifietgin inAg btmdrrapr L of 2iPtAees- $%B§Fﬁt(]&f)eéf (?@(B%QPKBH a ol
adj acent ,%&)thpe i gk _SP >,§% &y>N@fSO two substituents independently

sel ected from ( fluor o I74C) al kyl (including trifluoronethyl),
(1-40 al mbmmnmqarcz) 465)161!; @yl or IypdoBy i ACARG) A HRr)- (am'enthan ahen ®q(ahd Rr

40) al k 4C) al k | 1-4 k | a l 4C |, b ,
(1) "4 abe SRR EbO PYTSE5) G5 Nty 11 Bte- i oy -SCox 6t SN ot her ¢ ha
when G i g, {éﬂﬁ% (%4?651 e b Qﬁ?%lfoﬁ Bﬁﬁa ndef b et sianhef arep- @(Rr) or

[ ndependent el ec rom Re suc substituenfs are not already
defi ned h@(léq)FCH(RI()T@)éN -CGhd asd §ds P r-8x SOk, -BEL-cor(tN c);alp isthwdrogen, (1-

02 ) T o e fether 85 wher s v RS dApes ok B O Gy of

defi ned bﬁ&@}aﬂ@a&bﬁbﬁa”d Re is selected fromgroups (Re I) to (Rc5) defined

herei nafter; or 5 T is selected fromthe follow ng groups :
15 wherein in (TCl) (TC2) and (TC4); ml, nl and ol are as defined hereinbefore in (TC) :

>A3-B3- is >N-CH,- and G is >C(R'M)(R'?), >C=0, >C-OH, >C-(1-4C)alkoxy, >C=N-OH,
>C=N-(1-4C)alkoxy, >C=N-NH-(1-4C)alkyl, >C=N-N((1-4C)alkyl); (the last two (1-
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;
20 Rqis hydrogen, hydroxy, halo, (1-4C)alkyl or (1-4C)alkanoyloxy;
Rris (independently where appropriate) hydrogen or (1-4C)alkyl;
R'"'is hydrogen, (1-4C)alkyl, fluoro(1-4C)alkyl, (1-4C)alkyl-thio-(1-4C)alkyl or hydroxy-(1-
4C)alkyl and R'? is -[C(Rr)(Rr)]m2-N(Rr)(Rc) wherein m2 is 0, 1 or 2;
and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be
25 optionally further substituted on a carbon atom not adjacent to the link at >As3- by up to two
substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alkyl (including
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-
4C)alkyl, (1-4C)alkanoylamino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, ARc-oxymethyl, ARc-thiomethyl, oxo (=0O) (other than when G is >N-Rc¢
30 and Rc is group (Rc2) defined hereinbefore) or independently selected from Re (if such

substituents are not already defined herein in (TC)); and also hydroxy or halo (the last two



(TDa) a bicyclic spiro-ring systemof forrmula (TDal) to (TDa9) : x * * xX
XX * 4 CAA xx CAA xx * xx Xx x (Tbal) (TDa2) (TDa3) * *X XX X X XX * XX
XX A4 A4 WR 09472576 <>C 4 x * X XX X X (TDa4) (TDa5) (TDa®LT(GHDIa/BY791* * XX
XX XX X XX xX A4 C~CA4 xx * (TDa8) (TDa9) wherein; (i) the A4 linking
grogp :Ms] a nitrogen atomor an sp 3 or.gp2 carbon atom (with the double 10
ond, ' ' t ' ither direction); and (ii) one of
the ri ngglétgor %gﬁfbg %ﬁgg?lyggﬂsaﬁﬁ%n—?%ﬁzd *and ** is r)epl aced(by)one of

t ?:le-l- C{-l ol lvﬁmiem(gAge dagedecteiReom ARGHARIRAR 2ZaCARRROCY 1 adddrCa2kdeXined-fitteiGrfterNHRC

> 2- NRc-(1-4C) al kyl [wherein a central -CH2- chain link is optionall
nmono- ora‘mR%%{eF%thf@@ BAPUPY EI_RCAQ:}%W@%FF‘?@WN‘?’CE ©h%Bvi sos t hat Bositiong
marked * are not replaced by -NH in the ring 15 containing the A4 link
when A4 is a nitrogen atomor an sp2 carbon atom and that positions

mar ked5* (BDe ot salegddofeed thpyfollbiving groupse-t hr ee menbered ring in (Mal),

(TDad) a?FDa) a bicyclic spiro-ring system of formula (TDal) to (TDa9) :-

— * *
PO O O

*

(TDa1) (TDa2) (TDa3)
e PO O O
(TDad) (TDa5) (TDas6) (TDa7)

* *

* %

wherein;

(1) the A4 linking group is a nitrogen atom or an sp3 or sp2 carbon atom (with the double
10 bond, where appropriate, orientated in either direction); and

(ii) one of the ring carbon atoms at positions marked * and ** is replaced by one of the

following groups -NRc-, >CH-NHRc, >CH-NRc-(1-4C)alkyl, >CH-CH,-NHRc, >CH-CH,-

NRc-(1-4C)alkyl [wherein a central -CH,- chain link is optionally mono- or di-substituted by

(1-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring
15 containing the A4link when A4 is a nitrogen atom or an sp® carbon atom, and that positions

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

(TDa5); and

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

up to two substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alkyl (including



(TDa5); and (iii) the ring systemis optionally (further) substituted on an
avail able ring carbon atomby up to two substituents independently

sel ect ed wWoanio(576C) al kyl , fluoro(1-4C)al kyl (including WBCORIK)ZDEH6

PCT/ GB03/ 00791 -10 trifluoromethyl), (1-4C) alKkyl-thio-(1-4C)alkyl,

hydr oxy- ( 1- 4C) al kyl, am no, am no-(1- 4@.al kyl, (1-4C) al kanoyl am no,

Ao oxyriT T AR R - S Lyl AGRASRAER I ot i ns

an >N Rc4@mkﬁ0(1m:)g]k@m14m3) 01 @m)du@h@yaarhyﬂr(mmmkyhahlcbpxﬁr(ai Rc is
selected from 5 grou ps éRcI) to (RcbH) defined h?I’EI nafter; g D‘g% a 7-
8- or 9- fierberxyearperxlcAR Q"D’Wﬁthé’ysﬁ hiIAStRYInP¥Ry )b(PFlI?QéhanWfG“ he g 2

£ A > SRR 1 2NGHCHPRE By (R LD, vl AR A B RS PRy
8- menbér erbups (R 13 ke(RetSpdefineddereilite;3r3, 0] [4,2,0] [4,1,1] [3,2,1] [2,2,2]

(TDb5) (TDb6) (TDb7) (TDb8) (TDb9) 9-nenbered ring skel etons CO 0 [4, 3,0]
[5,2,0] [4,2,1] [3,3,1] [3,2,2] 10 (TDb1l0) (TDbll) (TDbl2) (TDbl3) (TDbl4)

wher ei n; (fph) Lhe 8L bPg- rﬁéfﬁﬁe‘?éﬂ GieIRI fHE Osterth @htafnih ABribkd 60OEN0AD B4FBO and
opti onaIIy a further ring heteroatom, and when present the ring

nltrogenatomsmffm&lﬁalt)md'@m@ at any position other than as part of
the 3-nenbered ring in (TDbl); 15 (ii) the ring systemis linked via a ring
nitrogen atomor a ring sp 3 or sp2 carbon atom (with the doubl e bond,
wher e appr opr i7ahémber@d riegdkakess i N ei ther direction) fromany position in

either ring [other than froma bridg@head posithon or froman sp2 carbon
atomin the 4/ 072@/ GB03 -

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

8-membered ring skeletons

@ O Ay A

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

9-membered ring skeletons

BTG, e A

[4,3,0] [5,2,0] [4,2,1] [3,3,1] [3,2,2]
10 (TDb10) (TDb11) (TDb12) (TDb13) (TDb14)
wherein;
1) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S

ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position
other than as part of the 3-membered ring in (TDb1);
15 (ii) the ring system is linked via a ring nitrogen atom or a ring sp° or sp” carbon atom (with
the double bond, where appropriate, orientated in either direction) from any position in

either ring [other than from a bridgehead position or from an sp® carbon atom in the 4-



menbered ring in (TDb2), (TDb6) and (TDbll1l)]; (iii) one of the ring carbon
atons at a position not adjacent to the linking position, is replaced

(ot her thaiposloms7é¢ he ring contains an 0 or S heteroatom PETEBRY306791 he
following groups -NRc- [not at a bridgehead position], >C(H)-NHRc,

>C(H) - NRe- (1-4Q) al kyl, >C(H) 5 CH2- NHRq, >C( H) - CH2- NRc- ( 1- 4C) al kyl [wherein

t he hydrog sho t . present when the replacenent is
made at a %‘angarg m];]})&)o{]@rﬁ 2 grel n central - CH2- chain link is
opti onal {iy) WDdSlQronhe dhg gatbsil hbts @tla bysiidn Adt)ad|dsyrit]to thei ltrikirtgm)sp'romyisso t hat

when the ring systemis linked via a ring nitrogen atom or ah 2 carbon
atom anyfepl?ﬁF%f%fPﬁ‘érﬁlﬁa"oWhedl the Hpg é%‘%ha‘&po?ﬁ%vterﬂﬁ@m by ogf oEthedoBewingast t wo

carbon a | n tem
is opti o%rgpﬁy urﬁﬁt%% ésﬂt%?(tj hbsre]%&g%(gﬁﬁaval b@r%g)ﬂcgr %%ylatgg%r%s

for the OHeINHRC, xﬁm@mmcsygcwkqumemmmd hydlrogéﬁDat))m shog/nRo brask@ellsect ed
fromgroups (Rcl) 5) deflne her |na @i{ gﬁ]e)r .T is selected
from t he"PLATFsE ¥ rg@sfﬁfiacemt)lsm ¢ #Ephridee ,I?O,S“taﬁ‘ a‘f‘id 5 Arcentmal o) s\

pl, v n(@.@\ ch%ﬁ I'Ill\]klsgggio&\(l)ljy m&fR! o%lsubstﬁtﬁgd)bﬁ/((-fﬁzgalk@]“w@%e@i‘bwso fﬁap) S\ N
20 Q01 Opt* (TE3) ~ wherein mis O, ni, (J)ol, ()nl', Qi",
) pl andwhgrpth'e rmgmys;smns holmlimgauhg@arQEn atm@m%mp@nbgmatqnyamubstn tuted as
defined for ARL herei nafter) of

respect i (FB[Wemfi‘?fc?%&”é‘% RS m’ e§ﬂ6 g] Oy {Shalt eﬁ’]g t‘ﬁ'roocx?lfbgg at“%gga\?ér?' 4%y and
(TE2) 16 hghe3Mn2fpodioni anc1oI nl and ol , does not exceed 8 (giving a maximum
ring S|ze of 14 'in (TELl) and 11 in (TE2 and in (TE3) the sumof nl, 01,
nl,, oi'(ivpl éedingsystods opiéanally cebier syistituterhomanexallablgringicAgosjam 8§ 12) -
wherein Rc.is .selecte ) \,

{opti onaFer eslﬁl “thc Sgggél nl%%r%%éggg“q%rr%%‘?g ((Ib%b)aﬁﬁ%)é:r{ég{l é‘é‘?‘éﬁ%‘?‘%ﬁ‘!‘rﬁé |(§8|1)ng WO
03/ 07257® (RGK} &Bﬁﬁﬂ(ﬁ@&%ﬂer b2 gem nal disubstitution) and/or optionally
nonosubstituted by cyano, (1- 4C) al koxy, trifluoronethyl,

(1-4C) al koxycar bonyl, phenyl (optionally substituted as for ARl defined

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

,0n — 00y ,0n, 0n,
mO)S _0p N— m(0)S_ N—
()01 ()01I ()01 ()01I
(TE1) (TE2)
0P_—(n,
o, [ I
()0
20
(TE3)

wherein mis 0, 1 or 2; and Ony, (o1, Ony-, Qor, Op1 and Opi1- represent chains of carbon

atoms (optionally substituted as defined for AR1 hereinafter) of length ny, 0, ny», op, p1 and py

respectively, and are independently 0-2, with the proviso that in (TE1) and (TE2) the sum of
25 n; 01, npand oy does not exceed 8 (giving a maximum ring size of 14 in (TE1) and 11 in

(TE2)), and in (TE3) the sum of n; 0;, ny-, 0y, p and p;- does not exceed 6 (giving a maximum

ring size of 12);

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

(Rcl) (1-6C)alkyl {optionally substituted by one or more (1-4C)alkanoyl groups (including



hereinafter), (1-4CalkylS(Oqg- (qis 0, 1 or 2); or, on any but the first
carbon atomof the (1- 6C)al kyl chain, optionally substituted by one or
nore gr olye oglomasradi ng gem nal 5 di substitution) each i ndep&rBeandI1

sel ected from hydroxy and fluoro, and/or optionally nonosubstituted by
oxo, -NRvVRw [wherein Rv is hydrogen or.1Ql-4C)al kyl; Rw is hydrogen or

(0.2 kb g rpp ol coap e g,
(140, fSan - SChBbiyb ooy Tomiord) sl o (R2e) - (R2a)
AR, ARzhergipaiier), (RAG)al }&P%:S(O)n%‘éls Oa k35 2); Q8400 mi&lt{ s ‘é?‘%’“ at?‘ﬂé%lﬁ'j 4

(o 38 o S THORERAD Gprgb LB OEE b e of S Uop M R llg Rl DE oty
2- Cyan@eﬂlbﬂfsyitutxonjlczccyiaﬁ&panc(ehﬂly 4€pakk frbneatydesxyl and Zhuoid, rané/bhept;dnally

2-ni tro-2-((1-4C al kyl ) et henyl | (1 15 4C) al kyl | B
2. (| JZ@aa%éwwé%e@éﬁx? Mok [Wmmw@w on-{arByBhb i rogeh

2- (AR22) gt heny) ﬁqz@)a{kjan%ﬁ% A-ad) a%&pgdr?]weyg%@u@% Iy Ucggikbyngae or

nore group (| n ng gem stl t ut ependentTy sel ect ed
from hydéG)ajkanfglahii{o) al-KG}eﬂfkym(D)ﬁEHalokOM?CIaikﬂﬁ)@bdeW)aalﬂylm (pis Lor2)};

4C) al kox 1-4C) al k Q) al koxy, (1-4C)al kanoyl, carboxy, phosphoryl
[-O P(O ltqgu)zfomah qgr%(ﬁ éﬁé R?ﬁStC) al koxy derivatives thereof],

phosptfbr,%ergl %EQ% t%%rﬁgﬁsua%@% -(1-4C) al koxy derivatives ther eof |,

and am no, or opti Gted by one group selected from
phos phonatceaj phospABNI0AR2PARRE, G 2h, ARB] ARBaQAR3hOIARH; AR44CC)Y§1 Kb\@r

v V2 GBI B kO L
1- 4C) al |

(11921 feaommhonyly s ARR Katially, Aohal SREERIRep, 2 cynocteny

ﬂlir ( (1 144(1}135194?11 3é(m4i@glé@mletﬁa)3dl :kanm;trarrylnamt(c&i’zz(alymmw)gmew]nw(é}ﬂ no,

di §(1 gc?é ﬁin")“aiﬁé’ g %[{)@81% #ﬂ?ﬁl Q(%}fg%m %qu nylng?gi{qs)erg%nyl 2-

(1-40) al mg:}@@pyl(ﬁéAﬁg)@{hw NN, fluoro(1-4C)al kyl S(O pNH, 30

fluoro(1-4C¢ al ky1S(O p((1-4C) al kyl )N-, (1-4C) alkyl S(Og- [the (1-4C) alkyl
group of (Re2e) 4C) al klyl(E()@}(qL bei ng optionally substituted by one substi t uent

2oL ect oo PS8 S P AL SR o SRR U
At st oot 00

20 4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, carboxy, phosphoryl [-O-P(O)(OH),,
and mono- and di-(1-4C)alkoxy derivatives thereof], phosphiryl [-O-P(OH), and mono- and
di-(1-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group
selected from phosphonate [phosphono, -P(O)(OH),, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphinate [-P(OH), and mono- and di-(1-4C)alkoxy derivatives

25 thereof], cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, (1-4C)alkylamino,
di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-
(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di((1-4C)alkyl)aminocarbonyl, (1-
4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alkyl)N-, fluoro(1-4C)alkylS(O)pNH-,

30 fluoro(1-4C)alkylS(O)p((1-4C)alky)N-, (1-4C)alkylS(O)q- [the (1-4C)alkyl group of (1-
4C)alkylS(O)q- being optionally substituted by one substituent selected from hydroxy, (1-
4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH),, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphiryl [-O-P(OH), and mono- and di-(1-4C)alkoxy derivatives



t hereof], am no, cyano, halo, trifluoromethyl, (1-4C)al koxycarbonyl,

(1-4C) al koxy-(1- 4C)al koxycar bonyl ,

(1-4C) al kepys1254€) al koxy- (1-4C) al koxycar bonyl, carboxy, @t1/GEDpabieyl an no,
di ((1-4C)al kyl')am no, (1-6C)al kanoyl am no, (1-4C)al koxycarbonyl am no, N
(1-4C) al kyl -N-(1-60) aI kanoyl am no, (1-4G).al kyl am nocarbonyl, di((1 5

4C) al kyl ocar bon )

(1 o u oA e, At e Reroxﬁ?{yp @%ﬁlk?’gfésbonyl S0y

AR2- S( O) g€)aliyRFcaDH 6N (1att@aﬁtbﬁp(M@mko%mmaﬁa&axmebon/y\mbrmy s(llons of AR2
and AR3 cont ai ni ngé:] , CYl, CY2, ARl AR2

ARS-O manse@mo ol farminardy -4z efighoy e, (ACTAFPIRbOMARBRONE ( p

is 1 or a and AR3b versions
of AR2 §10 Eg-(lgg(rllfaél?am %lmér?d(; ?M%@}“‘@Wb‘?@l 6C) al kyl wherein
R14i s &mc)manﬁﬂooéﬁ)oawyla@amylswbgm (144 jalkiyif (Ogs-0upt@elkyhNepi+ onal |y
substituted by (1-4C) al koxycarbon or car bog@%j benzyl (1-40 al kyl

or (1 &g@lﬁﬂWWQ)q-ptﬁPgn&(@)g sost c(:DQth ek;d\ Stk als@ARngcéB% At
R15 | R15 i I
for 15 (Rabosmionsef A @QX%ARMB%?%%PU@3&343& Lot oRRG: BbSaRY A | "

2- cyano ARR(A- %@ﬁbkymﬁtsfaé AR22$(@) 4@@$®?cﬁmmmonmb)mhm
2- ((1- 40) al koxycar bonyl ) et hehyl , 2- ni'froet heny 2-nitro-2-

((1-40C aNIHLI(b &t hery hnd @is(CARr ey, hmdyilsp ARZARRDBE ABBY land AIR 3bf vetsiensfobr ARL a
(Rc3a) N JI"X00 R16 20 (Rc3a) wherein X00 is -OR17, -SR17, -NHR 7and
-N(R 192and AR centanm®gs2ouPHy dr ogen (when X00 i s - NHR 7and N( R17)2), and

R17 is ( al kyl g1 14 S 1Y/ R17) ;
and R16 &9 ano, m@gw{’ll@éél)&@ﬁhésuﬁgoﬁ%%m AR %?/)g]i?iaﬁrﬁs?ga? onyl,

phenyl suMC;mﬂWl graup-béDigad ptianali s@ﬂtﬂtu(eﬁlb&j!@)eﬂl(}adkymath@nyl or BxaftRad), trityl,

Rf C( =0) c?mgﬁ)xyﬁb%‘h@)‘é((léﬁ%?%&%’m@hs;‘ RdOC&ReaefW’fé?@i%c%}i s

(1-6C) al kgyd2e) Re 1 sRFfInAReNn R s behf), 5('1 galk?]r ﬁ(o%ﬂoﬁzﬂ@/ substithREQk Befinddabm a
(3-4C) al kyl ene chain; Rf is hydrogen, hydr oxy( 1- 6C) al kyl ,

(1- 6CpAl MIMCHG)@WTARNRVRW V\/nerel n RV is hydrogen or (1-40) al kyI Rw

gl Bl 1080 8L U ki S ORAL50 3 o

PCT} éB gg}g% f iﬁﬂnﬁ@ir@or@@eﬁidﬁ?%}l J((IRAC)askok hc 26011 JeyHen yh 2. i 9oathd, Q3di 66 2576
((1-4C)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a)

A

R16

20 (Rc3a)
wherein X% is -OR!7, -SRY, -NHR'""and -N(R”)z ;
wherein R" is hydrogen (when X% is -NHR'’and -N(R'"),), and R is (1-4C)alkyl, phenyl or
AR2 (when X% is -OR", -SR'” and -NHR"’); and R'¢ is cyano, nitro, (1-4C)alkylsulfonyl, (4-

XOO

7C)cycloalkylsulfonyl, phenylsulfonyl, (1-4C)alkanoyl and (1-4C)alkoxycarbonyl,
25 (Rcd) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b;
(Rc5) RAOC(Re)=CH(C=0)-, RfFC(=0)C(=0)-, RgN=C(Rh)C(=0)- or
RiNHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,
(1-6C)alkoxy(1-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
30 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



-14 or (1-6C)al koxy; Rh is hydrogen or (1-6C)alkyl; R is hydrogen,

(1-60C) al kyl, ARL, AR2, AR2a, AR2b and R is hydrogen or (1-6C)alkyl;
wherei n wWBb3j0z25a6 optionally substituted phenyl or optiomralrigBSwb®tit ut ed
naphthyl; 5 AR2 is an optionally substituted 5- or 6-nenbered, fully
unsaturated (i.e with the maxi num degrge of unsaturation) nonocyclic

from o 0 reOLERTRh RrORkBa bR BT, R RYp0Tep, ARBFIMENRY 3871 TL

via a ri Ag26 AR ad RMs hytroxeh on@ -6CYalkygten atomif the ring i s not thereby
guaternised; AR2a is a partially hydrogenated version of AR2 (i.e. AR2
syst enms WBe&iMming sonme, but not 10 the full, degree of unsaturation),

i nked vi j . : i j I j n atomif the
ring is J%bkthf ﬁ%?g‘é‘ﬁﬁggg{}%@%‘ﬁ@ ;enkngg?}% %\th;l/tn%ggiraggtgggt ed version of
AR2 (i 5eARARR as ypti@mblyBabstinged§- arrtsmbberied ofia)ly unbaturiered (vé with thé mgxioambon
atomor lLinked via a ring nitrogen atom. AR3 is.an optionally substituted
8- 0. ofCEIeR PrISENEIION} HOTSLYGROBHEOADG N FOMARINETR R OPISHOTANN degr eo of

unsat ur afddells%)nd@ﬁtgy@éc@ed%rﬁ@%r Md $ (B9 n§QBn i Ah P an 1O -O OIS BeorEHAHITS
i ndependently selected from0, N and S (but not containing any 0-0, O-S or
S-S bondbjkedanala ring ckdsdn aiom, 1 piring nitergso atam drth¢ ningistias thesgbytdvatermiprgk

AR (1 etz s bl iR GG B2 RV Ehtpli AL R pietat o ©
unsat gy atHe AN, delsidRte@ dn¥dt@adod)i MikeddiDPAN@EABON Aond driliked Vit Bng hit@ge t r ogen
20 atomif the ring is not thereby quaternised, in either of the rings

conpri si aigmifighepingis InptthexphyqusiernmRdb is a ful ly hydrogenated version of
AR3 (i.e e i . { i , i i I ar bon
atom  or MR EYOME R ORhRE PRI AR e ARz sy SRSy b8 edindor

conpri si gkddhea biriay chibon aysi enink28 vARAring niavgephtoanal |y substituted 13- or
14- menber ed, ful Ié unsaturated (i. i Xi mum degree o

e wth th
unsat ur apRaHy 28 pp ?}@I“D’éu‘h%lt“é?‘?)%‘g It Orr}(}'i@eﬁ’@ﬁlfeegi Hgneasurisdibe ?”‘qg?ékﬂ%r oat ons
i ndepgndent ai ni - S
S pandapmAegies BEul e Negele feidRliy) B8 ARINAE B (ARt or S of
conpr i si indepdneeitiy @yertddcfreay 1, dmndRéat net @npaning ahy Q-OydrHoedhrdttedds)earsi on

Unsat ur al71G4)5a § FARGEOPD A1 1 AgoLah BoRhe BRPIGIna PRRICUS ST ng. i 1 ogen
o 1 MMenl 5u4pR) g SRS S RS A0 Al s oo 31
cycl openthylfulbrdegseelof luasapiratipmglinked via a ring carbon atom, or linked via a ring nitrogen
20 atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic
system;
AR3Db is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation),
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings
comprising the bicyclic system;
25 AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ring carbon atom in any of the rings comprising the tricyclic system,;
ARda is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not
30 the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen
atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system;
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring;

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring;



CY2 is an optionally substituted cycl opentenyl or cycl ohexenyl ring; WO
03/ 072576 PCT/ GB03/00791 -15 wherein; optional substituents on ARl, AR2,
AR2a, AR2WO 08BR57AR3a, AR3b, AR4, AR4a, CYl and CY2 are (Pam/GBusavail abl e
carbon aton) up to three substituents independently selected from

(1-4C) al kyl {opti onal |y substi tut ed by gubstituents sel ected i ndependent |y

from hyd trif r rreth
(1-40 al Wh f’&tl(g]al.&)%ﬁf) I>1<t>§car ﬁ@?y%ao §%8§3(§§B§C&R?l&anoyl am ho
- CONRv RwCar mwm\ark {on rd a\fahlubllé@ﬁﬂi)hmtqm)hliﬁb@me smﬁhmenmmaiapendby\ayo thiol,
(1-4C) al koxy, t(1 4C) al kanoyl oxy, di net hyl am nonet hyl eneam noc qn)rz
i (N 1- apds;cm P ARIBOMEY bpPIARINY SUBTEER pY SYOE LS FIEGIEy e%ﬁeseﬁf{wt ytrom

1-4C) al I bstituted
l(oy caz go§ y Hﬁ%.oéérg (L)/i<§care%{j}lq%//lrgzo)(S 2(%4%? @y%g} ﬁ@??c{llk4  al kan2;I Salrri lrjlo,e
0X0 105(&@&&?&&5@% 5 hno, (nltrét Q) A ARMIyBThiNG, CUM(RLw@E}NRkRWQyI group

bei ng opti onal substituted by hydroxy}, (1-4C) a S(Og- (gis 0, 1 or

2) {the (rgﬂumcgracfthzu hysirexip halei pigro, wnpoﬁhmu (-ABkPRY dié‘@)b‘ya@ﬂaf@m mor e

o R SRR AR R AL b O Ca AR 1 4Kk it DB ey indhig BulbBiydL.
'CA)\ ER2E) 1 i%@}aﬁl\%bcar%gg%r(d -4@alkhesyl qﬂt4©alﬂ{b/18§l&lg$ind; (RenC}allmmylﬁle)ﬂélionﬂlRQ bARZa

a on a a e carpon
Arony . ampsHINs byeosieyior gHAGHRIRIEEY ) oAk g ol BB §Y o
three Eﬂfﬁ)&u‘ @sb Q@a@sm%ﬁaﬁaﬁsl{ﬁfet(@d;d)mmoyi gf&b%@r@rahbmqyy

benzoy?am no

{optionally substituted to three
substit us;tmsstumuictamddmyt}l @ %@)aﬁwﬂ 8D0Xqr 6msall or 2] fitha §)- éC{cdkogI gooupCheato}
furan, pyrrole, yrazol e, imdazole, triazole, r di ne, r.i dazi ne,
pyri di neopwcgv@uaﬁwsaﬁltw%eeor NYBERTUPS eﬂ%mmfe RN df iR F¥droxy nd

hyd I | kyl,
Py ) P aek5) At Rl Rt ot e

Rw is hytiydrggem ar(1{40)4kyld] kyl ]; and opti onal substl tuents on AR2, AR2a,
AR2Db, , a, AR3bh, AR4 and AR ap, 25 [.abl en atom
aher & 1Sugi B8 oA R R SHPRERETE ARds RE: PROAARES ,ﬁ@;%%% AReb. 3 ey

(1-40C) al kgagytyi whe t@lzr(oﬁ 8 a( it AHoH atéR¥ ahd aREbalakan 3@ (aUes are

optionally substituted by (preferably one) substi tuent S | ndependent |y
sel ect edirfdicatadeyizrgjse) hydlrpdﬁyhremtthsmuents idependsnidy iected fromC) al kyl  S(O) g-

(303, S s TR el ARSIy o o
hydr Ogens&fstlﬂuénégcﬁb&)dehtl} selécdedebal HaRN Y1 4C§a’1k<ﬁ@)<ﬁ|c&yrm/}|, furkd, pyrrole,

20 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,NRvVRw [wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]; and
optional substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are (on an

25 available nitrogen atom, where such substitution does not result in quaternization)
(1-4C)alkyl, (1-4C)alkanoyl {wherein the (1-4C)alkyl and (1-4C)alkanoyl groups are
optionally substituted by (preferably one) substituents independently selected from cyano,
hydroxy, nitro, trifluoromethyl, (1-4C)alkyl S(O)g- (g is 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRVRw or -NRVRw [wherein Rv is hydrogen

30 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).



4C) al koxycar bonyl or oxo (to forman N oxide). WO 03/072576 PCT/ GB03/ 00791
-16 I n anot her aspect is provided a conpound of the formula (1), or a

phar maceuwiaaloiasie accept abl e salt, or an in-vivo-hydrol ysa@ciresrsiemt
thereof, 0 A5 QN OET NH(l) wherein: 10 Rl is selected froma
substituent fromthe group (R a) whereigg.Rl is hal ogen, (1-4C) al koxy,

(2-4C) al kenyl pxy, ..(2-4C) al ken - yel : _
(3-6C) cycl oal E‘e%\?fh,(er gsrﬁe%tgl,s pf(i\%{éf@)aa(f(%ﬂ%gﬁlghg%{@ﬁﬂl@(@%% @?@rﬁ‘é %J(Ifany

(2- 4C) al kepytablaisaie, or @h ikt al hdrelasdbiaastea tienenf, ( 1-

4C) al kyl t hi ocar bonyl am no, 15 (1-4C)al kyl -OCO- NH, (1-4C) al kyl - NH CO- NH-,
(1-40C al kyl -NH-CS-NH, (1-4Q al kyl - SD2-NH or (1-4Qal kyl-S(0Og- (wherein
gis 0, 1 or 2); or RLis selected fggmthe group (Rib) wherein RL is a
(1-4C) al kyl group which is subséi_t_t,q y one substituent selected from

hydr oxy, (1-4C)al koxy, am no, cyano) azido, 4C) al kenyl oxy,

(1-40 al kyl carbonyl, 20 (1-4C)al ko rbonyHET{ 1- 4C) al kyl am no,

(2-4C) al kenyl ani no, (1-4C)al kyl - SO2- NH N 40) al kyl carbonyl amino, (1
-4C) al kylthioc arbonyl am no, (1-4C)alkyl- NH-, (1-4C)al kyl - NH- CO NH-,
(1-4C) al kyl -NH-CS-NH-, (1-4C)al kyl - S02-NH-, (1-4C alkyl-S(Oqg- (wherein g
is 0, 1or 2), (3-60Qcycloal kyl, (3-6)cycloal kenyl, or an N-linked

5-marrbereg heteroaryl ring, which ring contains either (i) 1 to 3 further
25 nitrod8fifHet eroatons or (ii) a further heteroatom selected fromO and S

t oget her RWid fl@fed Péth iaQnBdtithent FORT thBigfdupgen het eroat om which ring is
optionally substituted on a carbon atom by an oxo or thioxo group; and/or

the ring®k)ophereivaR | is halageni tled@alkeny.42depplbenydenm(BClalkmyb (1- 40) al kyl
ohert, PR S AR IR IR L )
formul a 4@ atkylarhidof @-4Shikenylamino, (1-4C)alkylcarbonylamino, (1-
4C)alkylthiocarbonylamino,
15 (1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NH-CO-NH-, (1-4C)alkyl-NH-CS-NH-, (1-4C)alkyl-
SO,-NH- or (1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2);
or R1 is selected from the group
(R1b) wherein R1 is a (1-4C)alkyl group which is substituted by one substituent selected
from hydroxy, (1-4C)alkoxy, amino, cyano, azido, (2-4C)alkenyloxy, (1-4C)alkylcarbonyl,
20 (1-4C)alkoxycarbonyl, (1-4C)alkylamino, (2-4C)alkenylamino, (1-4C)alkyl-SO,-NH-, (1-
4C)alkylcarbonylamino, (1-4C)alkylthiocarbonylamino,
(1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NH-CO-NH-, (1-4C)alkyl-NH-CS-NH-, (1-4C)alkyl-
SO,-NH-, (1-4C)alkyl-S(O)g- (wherein q is 0, 1 or 2), (3-6C)cycloalkyl, (3-6C)cycloalkenyl,
or an N-linked 5-membered heteroaryl ring, which ring contains either (i) 1 to 3 further
25 nitrogen heteroatoms or (ii) a further heteroatom selected from O and S together with an
optional further nitrogen heteroatom; which ring is optionally substituted on a carbon atom by
an oxo or thioxo group; and/or the ring is optionally substituted on a carbon atom by 1 or 2 (1-
4C)alkyl groups; and/or on an available nitrogen atom (provided that the ring is not thereby
quaternised) by (1-4C)alkyl;
30 or Rl is selected from a group of formula (R1cl) to (R1c3) :-
(R1lcl) a fully saturated 4-membered monocyclic ring containing 1 or 2 heteroatoms
independently selected from O, N and S (optionally oxidised), and linked via a ring nitrogen

or carbon atom; or



(Ricl) a fully saturated 4-nmenbered nonocyclic ring containing 1 or 2

het eroatons i ndependently selected fromO, N and S (optionally oxidised),
and | i nkeaowd@a7287¢ i ng nitrogen or carbon atom or WO 03/ @C2EH3/00791

PCT/ GB03/ 00791 -17 (R c2) a saturated or unsaturated 5-nenbered nonocyclic
ring containing 1 heteroatomselected from0O, N and S (optionally

oxi di sedé (%%pd L nked Mt uBLfR af¥lgt § QoK er Iﬁgﬁdcgclgmnge&&ﬁalhﬁl not thereby

quat er ni a ring carbon a om or furated or ufsaturated 6-
t o 8- mnenhaemdtomsedeyal frem10, Njab$ (Eptionaldy dxxdllsecﬂ arfsl ldked vt omgsnitrogen
i ndependent | ﬁl{sel ected fromO, N a g S (opti onal I OXI di sed), and |inked

via a riAg} llerrb‘lfe‘ﬁ“a'ttbﬁﬁepi'%‘ﬂ%mﬁe oPridt yPTquat em sed, or a ring

carbon ateygs) wher el Ba8aidd driuvR8Ruratkd( 6 tslslmmbé&i mo@mc%tglc@n@ldmg lor2
substituted on an avail able carbon atom by 1 or 2 substituents

i ndepehdbketelogtoges| inddpetdentlyselagtdd from O( N-and)SabRidonally axidised), @yéhoked viziado,
2-4C) al kenyl ox - al.k.lca onyl, (1-4QC)al kox b

(1 4C) a1 RYF KRt a3 f heesi BRI ORRhY et S Ao (o1

4C) al ky!| GagRaahi@Ah#An (Rlcr}@ atiazs? bl op@@aén@om&tamea@n ah hv4iGbad drborQeemNH-

(1- 40) al kyl - NH- CO- 1-4Q) al kyl - NHCS-NH-, (1-4Q) al kyl - SG2- NH-,

(1-40) al kyilols@@)lbﬁnu(qmen@mn@remly sglected Gonphydrpxy, (56§ @mpmwo gyano,
3-6C :
b a0 1 iRl (LICRB R 6o (R RG AR SHRED (CRSIAXARG, 1 20

eaclh Q?Ewyaﬁmglamxn@miﬂt)iﬂmssm Nehl(lmtamynaglggjwmnﬁidgg- I al kenyl , al kynyI :
cycl oa or cycl oal kenyl npi et n or C c3). each
such noi %Qﬂ“%thl%ﬁfqoaﬁléwry) \(hf"p @Qtwﬁuﬁé&%kﬂﬁé@@r@ﬂ'f &1+ %Eb‘ﬂgﬂ at om
wi th one JONE- S 0 C and/ or
by one c?@ﬁlg gr ou%nggml%l% N%rg?g%?ngggedn) eﬁ%%f&ﬁgﬁg %F%)?@I uoro; and
wher ei n éd:)cyoltobldwl grBugidcydlaaikanlyl;es and substituents are as herei nbefore

defined i I irst. aspect. It will be noted that in the groups (la) to
(1f) thePERi & sscteddiam ¢ &H0UR N t he position adjacent to the nitrogen

i nk. 5R1ra)t9ya%os,m%l 1A &R AR, (\mﬁ)ﬁks«ﬁcaﬂb%nﬁtcﬁﬂ(Pdd)ehﬁéxﬁafbbﬁﬁ may be

| nked via an 'sp2 carbon atom is to be understood that the ring is
| i nked varal wherewfat eheh aantence af anrﬁhsnbalt@nccm:talb neg antadiayd., alktmy! rlkynyl,

speci i cat Iloari'k tl %? cglcqmm(eny m¥nety {nn& 1 a? ?ﬁlg)t g&kq hf) S I&gi c%% alll suc rrnaorllgt9 ?sd

struct UI’
optionally further substituted on an available carbon atom with one or more substituents

independently selected from F and CI and/or by one cyano group;

20 R?and R? are independently hydrogen or fluoro;
and wherein all other groups, variables and substituents are as hereinbefore defined in the first
aspect.

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

25 In this specification, where it is stated that a ring may be linked via an sp’ carbon atom
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double
bond.

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

30 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.



For exanple, (1-6C)al kyl includes propyl, isopropyl and tert-butyl.

However, references to 30 individual alkyl groups such as "propyl" are
speci fi c wWorosbhs76t rai ght chai ned version only, and refer ®ecrasBB00791

i ndi vi dual branched chain al kyl groups such as "isopropyl"” are specific for
the branched chain version only. A sijg.ar convention applies to other
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et hyl - Eﬁ}pﬁ%&lae)(% sddﬁinﬁd)ﬁa ngl iNEI0BE fa¥dhng Mﬁt?%h%ﬂ?@n}ﬁn&amples of (1-

di pr opyl groups inc ude | uoro, chloro and bro
exanpl es 46!Dal[<0x34ﬂ3yhlldk;zieﬁwx§/mt§r¢xy anell puopox 3 Sexpartigsl (ﬁlﬂlf@iylkoam dnd (1-
ethyl sul f exa l,es Q) al kox 1- 4C aI k .
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2- et hoxy edcneYmd@Relthio and ethylthio; examples of (1- 4C)alkylam1no mclude methylamino,

ethylamino and propylamino; examples of di-((1-4C)alkyl)amino include dimethylamino, N-

ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples
of halo groups include fluoro, chloro and bromo; examples of (1-4C)alkylsulfonyl include
25 methylsulfonyl and ethylsulfonyl; examples of (1-4C)alkoxy-(1-4C)alkoxy and (1-
6C)alkoxy-(1-6C)alkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and
3-methoxypropoxy; examples of
(1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy include 2-(methoxymethoxy)ethoxy,
2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy;
30 examples of (1-4C)alkylS(0O);amino include methylsulfonylamino and ethylsulfonylamino;
examples of (1-4C)alkanoylamino and (1-6C)alkanoylamino include formamido, acetamido
and propionylamino; examples of (1-4C)alkoxycarbonylamino include

methoxycarbonylamino and ethoxycarbonylamino; examples of N-(1-4C)alkyl-N-(1-



3- met hoxypr opoxy; exanples of (1-4C)al koxy-(1-4C)al koxy- (1-4C)al koxy

I ncl ude 2- (et hoxynet hoxy) et hoxy, 2-(2-net hoxyet hoxy) et hoxy;

3- ( 2- mret wwyasb3xy) pr opoxy and 2-(2- et hoxyet hoxy) et hoxy; P8@/GBoaopioes of
(1-4C) al kyl S(O 2am no i ncl ude net hyl sul fonyl am no and et hyl sulfon vyl

am no; exanples of (1-4C) al kanoyl am no. pnd (1- 6C) al kanoyl am no i ncl ude

formam d ' . ' 1.NO;
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exanpl es tmu({rémémﬁléQ)fiaxlyl?ﬁ)etwlhmdfdla)hyl)uﬁﬂﬁkirbhﬁﬂwlsulfﬁﬁﬂfluﬁﬂlylamino examples of (1-
nethoxy(hégroxy)g osphoryl and et hoxy(hydroxy)phaosphor exanpl es of
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pheﬂylhsluleﬁlir?RAFS, Ofp(ﬂéé)ﬁﬁin%%%r Wiiﬁrﬂﬂ‘ %g&nt‘wy?ﬂﬂ?@e MeBAIRO} ?Gﬁf‘ﬁﬂ& a%d °
napht ny,. (o : | f - | Hhocl ud
benzyl oxJ LAY S et R BR dngeusRaf ey IS O8F L5
tri meyiylgn %%t#gigﬁg)?qmﬂyéiﬁ 08s 08X A8 Phétlylthis, hardiduPrn ( phreR{ib@kdry and

i ncl ude et et hoxynet’hyl and” 2-ret hoxyet'hyl ; "exanpl es o
hydr oxy- (2pt8ig)ltiid anaphthgBulfing] andenaphthy$nidsyé réspsstivah esarnpldy ohdyaneplosX-(1-

| - 40) al kyl api no- (2= 6Q) al koxy i ncl ude. 2- ' y and
ot hy! adtalsrtigayde R aGelE R bl IS 5 U QRIBRERES o
2- di met hyjeaihRafIHRO t@hthethylért Byndie T iFTYuIkox pX BB AIkyDihclude

phenyl (14C) al kyl" i ncl ude benzyl and phenet hyl; exanples of il-
4C) al ky| exgthssxmgthyleghaxyeetid Ajd Saretharygthyh gyaraplgs pichydraxyyt-6Caalkawy es of

di (1 20 include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (1-4C)alkylamino-(2-

6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of di-(1-
4C)alkylamino-(2-6C)alkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy;
examples of phenyl(1-4C)alkyl include benzyl and phenethyl; examples of (1-
4C)alkylcarbamoyl include methylcarbamoyl and ethylcarbamoyl; examples of di((1-

25 4C)alkyl)carbamoyl include di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of
hydroxyimino(1-4C)alkyl include hydroxyiminomethyl, 2-(hydroxyimino)ethyl and 1-
(hydroxyimino)ethyl; examples of (1-4C)alkoxyimino include methoxyimino and
ehtoxyimino; examples of (1-4C)alkoxyimino-(1-4C)alkyl include methoxyiminomethyl,
ethoxyiminomethyl, 1-(methoxyimino)ethyl and 2-(methoxyimino)ethyl; examples of

30 halo(1-4C)alkyl include, halomethyl, 1-haloethyl, 2-haloethyl, and 3-halopropyl; examples of
nitro(1-4C)alkyl include nitromethyl, 1-nitroethyl, 2-nitroethyl and 3-nitropropyl; examples
of amino(1-4C)alkyl include aminomethyl, 1-aminoethyl, 2-aminoethyl and 3-aminopropyl;

examples of cyano(1-4C)alkyl include cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-



25 4C) al kyl ) car banoyl i nclude di (methyl)carbanoyl and di (ethyl)carbanoyl;
exanpl es of hydroxyi m no(1-4C)al kyl include hydroxyi m nonet hyl

2- (hydr oxwormsneses hyl and 1- (hydroxyi m no)ethyl; exanpl e®cafGB03/00791
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di et hyl am nosul fonyl and N-nethyl-N-et hyl am hosul fonyl ; exampl es 5 of
(1- 4C) al H(le4C)alkbyl)dminpcanbonhyldaclide diyneshyldroimpraskonyl endh dietuilgroingtaskgnydind

b 01 aeynngos B ar BBy el SRR A R S S S U on AP oo
et hyl agi BRERAIBOAU:7UAIRAIRS iféluddltyc{dbutyT) @lcloper@mimisardneryl] elangilests

di met hyl am nocar bola%il and di et hyl am nocar bonyl; —exanpl es of

( 3- 8C) cydiBa(1kd@ alkyd)aminometylipting includeyimethtayinoregtbylgp@niapd  and

cycl ohexyl ; ex les.of (4-7C)cycloal kyl include cyclobutyl, cyclopentyl
and cycl éﬁ%‘@*ﬁ?‘%@g&‘ et %y (N-{1- 4C) al kyl ) ami nomet hyl i ni no i ncl ude

di met hyl am nopettidylal viloes fandRAiigtlbdd, faraxampit forlthese AR 2 Rardiningloae val ues
for AR2 include, for exanple, for thaose AR2 contai ning one __heteroatom

furan, phetesrEm.faRBpRETRS. thigPhanrdor there ARSroaIaAZOYNE 1B Nat™N at oms, 15
pyraz Ci% ?P%{ Zagi?lg,aﬁmgﬁo%egkﬁgﬂiﬂhg Z)yrigly&ihg? d}?nengﬁ@a%id%?l,ZBV 1 432 PRrold akd 3- &

1,2, 4- e an azo or those AR2  contalning one N and one O
atom oxerakde; fios hoag ARE canciroxganes ;and boe Ot dtars coxaRGle cioon axpleiand osazindl and

one S atogm _ thiazole and isothiazole;, for those AR2 containing two N atons
and one ré]PQ?ﬁ]Aabiz, %%@ln‘é‘ﬁd’“i%“ -"t“ﬁieé:ﬂi?%%z‘3’1“’&.‘)?e alﬂél""fqﬂ&‘ﬁ? f> exanpl es of AR2a

i ncl ude, ¢§.Qho@XAPLShtaiAinBYH5 RPMbMO LR bRSH @14 Zand-1,88-thiadiazole.
di hydropyrro?-4-y| and tTetrahydropyridine (especially

1, 2, 5, 6- t et r aRyudicolay exataplesydfN)AR Ra inciusigl for exarapipl diBydsppysrile (dspedialbe, 5 or
DL S ST S USRS BRI PRk SR o POl ),
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-yl, 1,3-dioxan-4-yl, 1,3-
dioxan-5-yl and 1,4-dioxan-2-yl.
25 Particular values for AR3 include, for example, bicyclic benzo-fused systems
containing a 5- or 6-membered heteroaryl ring containing one nitrogen atom and optionally
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such
ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole,
benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline,
30 quinazoline, phthalazine and cinnoline.
Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems
containing heteroatoms in both of the rings. Specific examples of such ring systems include,

for example, purine and naphthyridine.



(preferably piperazino), imdazoline and piperidine, 1,3-dioxolan-4-yl,

1, 3-di oxan-4-yl, 1,3- dioxan-5-yl and 1, 4-dioxan-2-yl. 25 Particul ar val ues
for AR3 iwoloa@ezs76 or exanpl e, bicyclic benzo-fused systen@CcTaaBwBAad™INg a 5-
or 6-nenbered heteroaryl ring containing one nitrogen atom and optionally
1-3 further heteroatons chosen from oxygen, sulfur and nitrogen. Specific
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i m dazo[ &xaaa;b&s»qmmtldﬁﬂg fytenss intludaZod ﬂa[n@leS[l—H]—pleo[m -djomezine, [3H]-

i mdazo[ 5, 1- b] oxazol e and i m dazo oxaz CI fic xanpl es
of such PX¥gll34ednEiding [Qidlpyry Q&éxéﬁﬁl@ea[n 6&%%? %aélrsx%t?%e

[3H] - 19x Y i 1

pyri do? %gif Ccéf%f%iai?}r?ewc&gﬁ%%[S@;argg?{lfgl@i%%gon%ug%@g%g}agmﬁ%?%f/clln| c ring
syst ens parecmlmi 1dadm{dat<bﬂth1aoole; imidazod, hibithiakele, inmidazofd,1-ibjenaasle or

i m dazo[ 5, ila:g%& zoI el, i mdazo[ 2, 1-b] thi azol e, imdazo[5, 1-b] oxazol e or

i mi dazo[ Phifag)2.55040%28%e- parti cul ar exanpl es of AR3a and AR3b include, for

exanmpl e, i ndopjfigular dkathplostor ARH: ﬁa&@y&h@mm&lf@p&)&rﬂlﬁ& idddtihexazi n- 8-yl ,
1,2,3,5,8,8a 20 hexahydroi m dazo[ 1, 5a] pyri di n-7-

1.5 8. 8alBdts, %ﬂﬁWQ@@UB@&M@][@WQWm &yli1,2,3, 5>§|8a

20 hexahydroimidazo[1,5a]pyridin-7-yl, 1,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl,
1,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-1,7a-
dihydropyrrolo[1,2c]oxazol-6-yl, (7aS)[SH]-1,2,3,7a-tetrahydropyrrolo[1,2¢c]imidazol-6-yl,
(7aR)[3H,5H]-1,7a-dihydropyrrolo[1,2c]oxazol-6-yl, [3H,5H]-pyrrolo[1,2-c]oxazol-6-yl,
[5H]-2,3-dihydropyrrolo[1,2-c]imidazol-6-yl, [3H,5H]-pyrrolo[1,2-c]thiazol-6-yl,

25 [3H,5H]-1,7a-dihydropyrrolo[1,2-c]thiazol-6-yl, [SH]-pyrrolo[1,2-c]imidazol-6-yl,
[1H]-3,4,8,8a-tetrahydropyrrolo[2,1-c]oxazin-7-yl, [3H]-1,5,8,8a-tetrahydrooxazolo[3,4-
a]pyrid-7-yl, [3H]-5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroimidazo[1,5-a]pyrid-7-
yl.

Particular values for AR4 include, for example, pyrrolo[a]quinoline,

30 2,3-pyrroloisoquinoline, pyrrolo[a]isoquinoline, 1H-pyrrolo[1,2-a]benzimidazole,
9H-imidazo[1,2-alindole, SH-imidazo[2,1-alisoindole, 1H-imidazo[3,4-a]indole,
imidazo[1,2-a]quinoline, imidazo[2,1-a]isoquinoline, imidazo[1,5-a]quinoline and

imidazo[$,1-a]isoquinoline.



1,5,6, 7,8, 8a- hexahydr ooxazol o[ 3, 4a] pyridin-7-yl, (7aS)[3H, 5H] -1, 7a-
di hydropyrrol o[ 1, 2c] oxazol - 6-yl

(7aS) [ SHwW,020257a- t et r ahydr opyrrol o[ 1, 2c] i mi dazol - 6-yl, PCT/GB03/00791
(7aR) [ 3H, 5H] - 1, 7a- di hydropyrrol o[ 1, 2c] oxazol - 6-yl,

[ 3H, 5H] - pyrrol 0[1 2-c] oxazol 6-vyl,

-22
[ 5H] - 2, 3-di hy&hf ﬁgr%glgﬁllg ﬂséﬂé}qaur?{sm fo¥ example, “Heterocyclic Compounds

[ 3H, 5H] pyrro

[ 3H, SH] - isykeensh Wiyl bﬁ@gdh'éﬁd ﬁ)i[trbgéﬁ)CWIbl\@c?sﬁy (Btetbcience Publishers Inc., New York),
[ 5H] - proIolZc]lmdazoI 6-yl,

[ 1H] - 3, 41868 Rarted @aéddr opyr r ol o[ 2, 1- ¢] oxazi n- 7-yI ,
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, 8- di By dfsabdritationalnlesS saledyothedtwite. I}flnot sl?&tetﬁ Elsewhdre vaultalsls optonalBubstinehtsde,
for exampl e, pyrrolo[a]quinolin 2, 3-pyrrol oi soqui nol i ne,

oyt of ol sl ariﬂloasf o G il Boven i o
i mdazo i
1M i i dazo[ 3. %ré%ljaﬁlg%}pﬂonaﬁ Uk OF:QJ[n%AI:.}Zb%]s ISBOBBQQIIaﬁA -yl, 1,3-dioxan-4-yl, 1,3-

2-al qui nol i ne,
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soqui nol i 0725 03/ 007 he I at ur is that
Found | noirsed Semprioakipbadufe e dswnffioont LR (G IGIbIR ac
nitr Ogﬁn)aeeté%lldol\@sm)aﬁdaﬂéﬁ Sah8NEBublohlctSNand phedgl]. New Yor k), 1961, Parts
1 and 2. Were optional ubstituents are’listed Such substitution is

preferably noPr@@ﬁbh@IPtlsnﬁllsshﬁblslﬁﬂtSlﬂﬂl(2)151 ¥ aramanedorcidptitiien by f not

stated el ti n rou
et hosd SLUEP RGPS yPRee i JRAbdy! bsink BonfheEBshisFl B " P
substi tUﬂ?&r@x?"(lA@)@lk@ﬁy 11 30yilRyeHidAcéainido, L1-3CHHIkadRE 4yatlo, add 3-

di oxan-5-yl or 1, 4-di oxan-2-yl are nono- or dlsubstltutlon by substituents

i ndependé“#ﬂqoyomgtéb/]ect ed from (1-4C) al kyl (including gem nal

di SUbSIIS' tuti O?Lftal‘lé‘ﬁﬁegrﬁuiﬁ&ﬁ ly- gc;ceét%a @ls§l¥4 dltnt]fh(ae a%l? aﬁ% rﬂilg%uch as

(1-4Cyal kanoy erabl e optional
substit umtr&nesnlt@(ite&u&%?ate,rl@dfmhmﬂde,rcndats ubslbate Jhitare dnd (lessx ps:feralnlght S

dependent | lected from (1- 4c d
Cuibst | T uPPURBIOMS B puble SRR pib pbysneD off il gteak g gnother

(1-4C) al lﬁ?d%@ty% itall¥ A arf Bbse staft {ucHag Qr'iT?ltl(QH Imetal RalPtdrle’RinBle sodlum an alkalme

phar maceut’ ca y-accept abl e sa ts include acid addition salts such a
met hanes aiirtmmataésaltf fomaxan@e ctiymnnmhhagnesiem, en brganie, anmpé¢ st for exaample at e and

oo B LT, v B Sy 8 M-8 B B e LR b
sal ts sughinagbaRyRIHRInhindRER(2-A Frbx Jediyl R4AAP N @] Urdludihiad 4/ Ariflo acids
such as lysine. There may be more than one cation or anion depending on the number of
charged functions and the valency of the cations or anions. A preferred pharmaceutically-
acceptable salt is the sodium salt.
25 However, to facilitate isolation of the salt during preparation, salts which are less
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not.
The compounds of the formula (I) may be administered in the form of a pro-drug
which is broken down in the human or animal body to give a compound of the formula (I). A
prodrug may be used to alter or improve the physical and/or pharmacokinetic profile of the
30 parent compound and can be formed when the parent compound contains a suitable group or
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in-
vivo hydrolysable esters of a compound of the formula (I) or a pharmaceutically-acceptable

salt thereof.



earth netal salt for exanple cal ciumor magnesium an organic am ne salt
for exanple 20 triethylam ne, norpholine, N nethylpiperidine, N ethylpiperi
di ne, proweinm72sdé benzyl am ne, N, N-di benzyl et hyl am ne, PCT/GB03/00791
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used t6 Hl. Bendguard, Ghapters tPesighys] Applicatidn of Prokdargya byl Burndgapdef 11219F t he
30 parenE gggpound and can be fornmed when the parent conpound contains a
sui tabl e lg? p or substituent which can be derivatised to forma prodrug.
Exanpl escpf pHOBUh@SS, AGhMHRd IDtug VeV Oerk) W RS 8.0I-88 (ep;t%?];s of a conpound of
the fornula (1) or a pharmaceutically-acceptable salt thereof. WO

03/ 072578) PCTHGBoRIGeRD & al., Jgurvalref RhermasenticabBcignesdr UG I8ALEO8IARE i n t he

art, for _exa see;. a) Si-gn._0 r qlir ited by H Bundgaard,
(El sevi ef) 13&5@5??&%%85‘2’“&‘”&%2“@9’06359/?1%%‘32 42, p. 309-396, edited by
K. Wadder, et Aalin-viAciadesTyably &&3 of 2 98mpoundf tke ihexitiimads agdhalhawguidedlygn and
Devel opnent, edited by Krogsgaard-lLarsen and 5 H Bundgaard, Chapter 5

"Desi gn aGsaPiaplsIspl therdnh comtaming ¢agRoXY Gy YHrOXBgEepAarfgr pramplg. 2191 (1991) :
H B . i i e - 38 ( : H.
%Lndgaa?g%%%fl.c é?%%%%ﬁg?]ggg gﬁﬁglrér}%égfé c%rﬁg,goel cPeeﬁ%né%rf 3&%&&1%13%%?/ ltggm) ; and

e) N Kapmyace tht paltent alédhein Pharm Bul |, 32, 692 (1984). 10 An in-vivo
hydr ol ysabl e ester of a conpaund of the invention ar a pha eutically-
accept abl e sa P‘wf‘hlf‘e?%’f’a%ﬂféryﬁ?%ﬁptébléSFtB@fS?r WdePﬂWgQr‘é@g‘ﬁfoé‘?’mf@ryl'
exanph§, eders ?&fé’x%%@%(gﬁ@ip)xﬂétﬁﬁ?ﬁ%@ﬁlk%n@y%}?inlné’t’ﬂ*]l%@tekssfo?)é%r{l?ﬂ)l}é5ed in the

human or ani na roduce the parent al cohol. Suitable

phar mac epivalogldxymathyé phthialidylestees, §€3-80)cychalkoxycarbmlyloke (-6Chdld lektossyfoet hy|
15 esters for, exanp| e methoxynet : - 60) al.kanoyl px thyl esters for
vl o SRS SRR O RAY -yt ageibs o om e RIPETR: Yor ofEhfleS-

(13- 80) cy RleBRI H BXHi6RGIRRDWI A%tk 1RE) BEEYAIkESERHENYIOLyethyl esters for example 1-

methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of this

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

halides; for example a pro-drug such as:

LI
SN0 R X
_

Rll

25
An in-vivo hydrolysable ester of a compound of the invention or a pharmaceutically-
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and

related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give



exanpl e 1-cycl ohexyl car bonyl oxyet hyl; 1, 3-di oxol an-2-onyl net hyl esters for
exanpl e 5- nethyl -1, 3-di oxol an-2-yl net hyl ; and (1-6C)al koxycar bonyl oxyet hyl
esters fowoesamsie 1- net hoxycarbonyl oxyet hyl and may be fPorrambzav79any
carboxy group in the conpounds of this 20 invention. Suitable pro-drugs
for pyridine derivatives include acyl oxyyet hyl pyridiniumsalts eg

halid f I R k.R R' 25 i N- Vi

el of s i tart oty EfeBronieree e yionyehvl Sers kit s pkdutivbdind,
accept abbe_ &aiethyw}sgsl%ﬁ&loﬁﬂﬂmbﬁ% ng s@leE‘tYCQ\rdPiH VN ORIy s Bl O’KRS forisihsl SR%ips

i norgani ¢ esters such as ate esters (including phosphoramdic cyclic

esters) é}rdlydrmyndmj@(llkwc)ekkhm)é kengoylrphicaylecetlomdsubuutafbenzoykand resul t

of the ingvi ter e v 03/ 072576

PCT/ GBO3PBO Safemgiqtoﬁialﬁ% TSR OP.%’/I e E‘gjlg‘ ﬁ&?‘? m%&teq) -7 o acyl oxyal kyl
et her s si ncbmﬁcmﬁh@mﬂ&u\hmﬁx1anyalk?laﬁmdieﬂ@l)hml(w@hlﬁmlﬁhmm@?ldﬂ@gwe A

sel ection of I1n-vivo l&édrol ysabl e ester form.n r oups. for hydroxy i ncl ude

(1-10C) ar:kranmyues) Btz Hylalkyreingacebidioprooxne-2alsdie qaawul rehosR9x YaFRdy!-
henyl i-(1
530 al ko nplsS AL A S e e S BB EYO! car barmoyi
(to give arrﬁ:r&fdimlmyil @s9C)atkytdmlindiag thly kandadii( (le4C ikl )laminomethyl, and morpholino or
b 2-50) al kyl bonyl d b t I f
Subst 1 { UEESg1p HERJICTLLTOE MAEChERELYE SR ies BHTes Sirg Hyihear or 4
am no%t ?Xémor( of AELBAZY] ﬁﬁ% r@cﬂ@xt mélresﬁﬂgmd{/lvé hiadiysablk ekanhagaekshy! . and

mor phol'i o or ~ "pi perazino Tinked froma ring hitrogen atomvia a rrethyl ene
| i nki ng gxmu]pieilb G (e OogL- 66i)a114yli(CprmetqlmR o for hearmelnzmtionallly]glbsmtﬁér

RACL O o1 P S ol Rh B Em Tty g{@ga@ SRy RERS 51 2 et ut e
benzyl oxyrdub-ift Gdch! ééiélrs merud@ ot &A1Y, 45 Ipéh@@hop{lude alktyg lpqsea@h@ (1-

substituénts on a ?roup in suc ers i nc r exanpl e
4-(1-40Q ﬁCb@kﬂ@ndmO(Inhmpa( K‘ﬁ)a]kpﬂ per azi no (1- 40 al kyl and

hql 1+ 4 h :
Conpoutd of i RATES Tize hpsotysiPg Sty K RoBURLFh b Bt Ey L 6 Beftibf as
1, 2-di ol fcslmmbq:owﬁdm;ﬂechIg-di@rmyabecmhse@ tesém{aeycnfcmmubafo@ﬁmh)(PDn)ara

pyrophosphate of fornul a (PD2 and a 1,3-diol may be cyclised to forma
cyclic egye@pheiphatgef formula (PD2), and a 1 3 diol may be cyclised to form a cyclic ester of the
formula (PD3):
0O
o 9 0. 0. 0 HO—!
- PAIAN
P, o P Piom 0" "0
O O O
20 (PD1) - (PD2) (PD3)

Esters of compounds of formula (I) wherein the HO- function/s in (PD1), (PD2) and
(PD3) are protected by (1-4C)alkyl, phenyl or benzyl are useful intermediates for the
preparation of such pro-drugs.
Further in-vivo hydrolysable esters include phosphoramidic esters, and also
25 compounds of invention in which any free hydroxy group independently forms a phosphoryl

(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) :



formula (PD3): O Il OO\ - --, OHO-_ HO, PNl HOP PLOH 1-1 OOO0OO
20 (PD1) (PD2) (PD3) Esters of compounds of formula (1) wherein the HO
functi on/woios/otBmX), (PD2) and (PD3) are protected by (1rd¢@caokpdrorphenyl
or benzyl are useful internediates for the preparation of such pro-drugs.
Further in-vivo hydrol ysable esters incjside phosphoram dic esters, and al so
25 conpounds of invention in which anydfree hydroxy group |ndependently
forms a phosphoryl (npd is 1) or phosph!™yl (npd is 0) ester of the
formula (PD4) : WO 03/072576 PCT/GB03/@)791 _-25 (I1),,pd P HO/ O HO
(PD4) For the avoi dance of doubt Hcph/;ép\h\o@o is -P(O (OH) 2;

(1-4C) al koxy(hydroxy)- phosphoryl isHa@ nono-(1-4C)al koxy derivative of
-OP(O(OH2; and 5 di-(1-40C) al koxyphosphoryl is a di-(1-4C) al koxy
derivative of -OP(O) (OH)2. Useful i@Bhediates for the preparation of

such esters 1 26} 4G, GATRAINS, GON LA ACIGUR B-RExfghThar-kERe Tn

whi ch either ps In I'ndepéndent I'y
pr ot ect eghdyphoidd £G) mbho-(1 Q@kax@z@l&pmtmm)faOsR(Cb@Hg antk er esti ng conpounds

in their, own _right 14C al k I

bei ng eptli- @né@a;}g’%%%(efag?rwfﬁtﬂé{a (Eg%ﬁg/lk?’g Xﬂ %E@Eﬂ%’?% sglr gglto Zd
from (1-40) al kylsy) 'thér'frEdlalfl;"%ler tﬂ@%&epﬁﬂaﬁﬂgbﬁédﬁﬂﬁﬂem ihbld8e cahpélindg Som@iRingl Ni ng
groups such as (PD 1), (PD4) ma ared by reaction

of a conpgung/oéf fpnmdat(PBﬁ) movitl@h ﬂth@g osboth eblthe - gr@xys lglr(g’l?d) Bwtha
ol LSRG RISTRIE ¥ AR REET LA AR R RReBaB oo,
depr ot eCtfie®own right), pheny! or phenyl-(1-4C)alkyl (such phenyl groups being optionally
10 substituted by 1 or 2 groups independently selected from (1-4C)alkyl, nitro, halo and
(1-4C)alkoxy).
Thus, prodrugs containing groups such as (PD1), (PD2), (PD3) and (PD4) may be
prepared by reaction of a compound of invention containing suitable hydroxy group/s with a
suitably protected phosphorylating agent (for example, containing a chloro or dialkylamino
15 leaving group), followed by oxidation (if necessary) and deprotection.
Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for

example a prodrug of R-OH such as:

P .
17O Na
o)

20
When a compound of invention contains a number of free hydroxy group, those
groups not being converted into a prodrug functionality may be protected (for example, using
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used
to selectively phosphorylate or dephosphorylate alcohol functionalities.

25 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), (PD3)and/or (PD4) may ionise (partially or
fully) to form salts with an appropriate number of counter-ions. Thus, by way of example, if
an in-vivo hydrolysable ester prodrug of a compound of invention contains two (PD4) groups,

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



O her suitable prodrugs include phosphonooxynethyl ethers and their salts,

for exanple a prodrug of RROH such as: 100 ONa uRFA _O0ONa 020

Wien a cowpaaneseé i nvention contains a nunber of free hyacaxgBognaip, those

groups not being converted into a prodrug functionality may be protected

/(Aj‘or exanple, using a t-butyl-dinmethylgdyl group), and | ater deprotected.
so, en tic. t Chl h r

dephospng oriapeF HIRGE: GBI TR o Bl Kk p DR RRAGE A oPetr

phar macesddiglshly:. accept abl e salts of an in-vivo hydrol ysabl e ester may be

formed this is achi eved by conventional techniques. Thus, r _exanpl.e,
conpounds cohP@FemPRyngs 3??5‘6 BISENtIBYIRYPR emslﬁfﬂf ppiphe at ftﬁié%é’r?d}’twp of gﬁd)
may i oni rbhdlihy : ; St L IbF ae {yat e nunber
of count g)?azi()gg@gh%}&%ﬂgeyp %%L@tlg@ rf%lﬁgé, éﬁnh%rgﬁf iitsn- Vi V%Hﬁg@?gdl‘)isabl e ester
prodrufy of a conmpound of invention contains two (PD4) groups, 30 there are

four HO- P- functionalities present inQ@he overall nolecule, each of which
may form WO 03/ 072576 PCT/ GB03/ 00791 26 an appropriate salt (i.e. the
e

overall nolecule my form for @ mono-, di-, tri- or tetra- sodium
salt). The conpounds of the present \nventi ve a chiral centre at the
C-5 position of the oxazolidinone ri\‘rrgi‘l'/h HER) naceutical ly active
enantioner is of the formula (1A): 50 'J/ O \-~N HET 10 (I A) The

present invention includes the pure enantionmer depicted above or m xtures
of thep 5R and 5S enantioners, for exaga)e a racemc mxture. If a mxture
of enantioners is used, a larger anount (depending upon the ratio of the
enanti omers) Whe Prepent invgniipretnciuges g pelrenapRomes Lepicid sbeye gsmpHires ghibe

wei ght ofpt g 5@@%5&?0%%, if&‘aéxla}ﬁp?eczg LY EmRNAR O B e mikiifre SFBMUnkiBAREs is used,

a larger amount (depending upon the ratio of the enantiomers) will be required to achieve the
same effect as the same weight of the pharmaceutically active enantiomer. The enantiomer

15 depicted above may be the 5(R) or 5(S) enantiomer depending on the nature of the N-HET
group (for example, when -N-HET is imidazole it is the 5(S) enantiomer).

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

20 that possess antibacterial activity. It is well known in the art how to prepare optically-active
forms (for example by resolution of the racemic form by recrystallisation techniques, by
chiral synthesis, by enzymatic resolution, by biotransformation or by chromatographic
separation) and how to determine antibacterial activity as described hereinafter.

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

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

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

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

30 solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms which possess antibacterial

activity.



15 depi cted above may be the 5(R) or 5(S) enantioner depending on the
nature of the NNHET group (for exanple, when -N-HET is imdazole it is the
5(S) enamvDma®r2576 Furt her nore, some conpounds of the formrica/GHop/0MmyY have
other chiral centres, for exanple, certain sulfoxide conpounds may be
chiral at the sulfur atom It is to beynderstood that the invention
enconpasses all. such optical di - | r ] G Xt ures,
20 t hat possettés %ﬁ? Poo%eg'f"éllcﬁfsécf(’%gg?tic\(;ﬁ%b.'%ﬁ%g 0?§£ng:ilfe ﬁ?ﬁgg\}ﬁ (lﬁ(r:{g{ph%hggrl how t o
prepare p@lyineadhism aatithA thd iakemionleatortyrsalafl sayh f@seIwHictopossdss bigbacatiahi ¢
formby recrystallisation techniques, by chiral synthesis, by enzymatic
resol uti &HVityy bi otransformati on or by chromatographic separation) and how
to determ ne anti i al Vi j ' re,
sore. compounds S Tty sen PR Uik BRadaR: QUOTRBLRLE Bl pqulAgRIS™
conpoufidsgaifay a @xoatltramge ofl Gramapgitivepathogersomehsling drgargsthokhbevutederrstistant t hat
the invention enconpasses . all such isoners,. i Xxtures thereof, that

. , d
possess HHPPH&EMEINLY usgdantbioljcs, $to; Geiaintpy 1(?”e“fl BNCERIIYg S!tra{rﬁlﬂlghﬁsri c
forms of ﬂihﬁu&%ﬁ@%’gﬁ&l@lﬁcg?%—rﬂahﬁ TRy MNVE gbdd gﬁﬂf’gal aRPS MR AE pRIpkAes

activity. It 1s a e understoodthat ‘certain conpounds of the formula
(1) can exgestral,rand 39voscdblatositolgioabird MaQiprofilssat ed f ornms such as, for
exanpl e, hydrated. forns. It is to b nder st ood that the invent}on
enconpasses al aglfb‘ﬁ‘)?ﬂé'&r?/tjgfrg‘ai C?%P%Eﬁmﬁ&ﬁ ”b"&gg%’% €OTmpHS eI nggotnln\l} By,
WO 0310723, R aPhdintieen P Utceptable $dit dran @h-SHvolHydRstydabibadster Gitedf hahereigrtha@i n
conpounds of the formula (1) ma¥/ exhi bit pol ynorphism and that the

S0

i nvent i opubstigionts &% SEET Gvhick mabi afsebaslesghibedh apoN JEEE harsim phavdethel  activity.
As stated before h i ven good
ot vi ty oS TuBSmghohB el RERENGS AelcReerBlhbBRE R Aol BeFalaRife 070

or gani sngalkexQwhidhomBEbé Bsddsitané appreprivisivith anyrofithy defigidioaninddntbddimentand t o
certain fastidi ous G am negative strains such as H. influenzae and

M cat ar r Bigflpsed hereigbataseeor hesinaissi cal and/ or phar macoki netic properties

in gegegral, aﬂdor?ce?ﬁ%ﬁrfdﬂ?%rﬁ of e 1P nRgh ﬁt%lr%@ﬂ%mg(%%fdg bformbRr ), Hljz{nar ! %

preferifed conpounds o e 1nvention conprise a c ound of formula 1
(1), or altghaiveratotimait laye-modidpd plbrmasakitalbr-aaptablesalmofopdipobpdsadfl e est er

o e 1 B, G T AL oy 258, L el b o
S SR Bkl 0 oA PorhSRIEA OB VRIS saigh Ty e user
pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (I).
20 In another embodiment of the invention are provided compounds of formula (I), or a
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which Q, HET
(which may also be described as -N-HET herein) and other substituents mentioned above
have the values disclosed hereinbefore, and T is as defined hereinbefore and hereinafter for
(TA), (TB) and (TD) (i.e. in this embodiment T is not (TC) or (TE)).
25 In another embodiment of the invention are provided compounds of formula (I), or a
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which Q, HET
(which may also be described as ~N-HET herein) and other substituents mentioned above
have the values disclosed hereinbefore, and T is as defined hereinbefore and hereinafter for
(TC), particularly TC4.
30 In another embodiment of the invention are provided compounds of formula (I), or a
pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, in which Q, HET
(which may also be described as -N-HET herein) and other substituents mentioned above

have the values disclosed hereinbefore, and T is as defined hereinbefore and hereinafter for



di scl osed herei nbefore or hereinafter): 15 In one enbodi nent of the

i nvention are provided conpounds of formula (1), in an alternative
enbodi mrerwoas®7sro©vi ded pharmaceuti cal | y-accept abl e sal t s Pofi/GRogjppoamds of
formula (1), in a further alternative enbodi nent are provided in-vivo
hydrol ysabl e esters of conpounds of fogmwla (1), and in a further

al ternat enbodi nent are provided pharmaceutically-acceptable salts of
i n-vivo rol ysabl e esters of conpounds of forrmula (I). 20 In another

enmbodi ment  of It iLtHeP¥RABbAIRRnBSRhE MFehtiathre pravadedddmpoudidsrofifbmnu(a |T), cra a
phar maceutical | y-acceptable salt or an in-vivo hydrol ysable ester thereof,
i n whi chpl@rmpgenticglmpesaptehly salt epamia-vixe bydnabgalle estpy thgreoh an whigh QAdE bt her

75 as. der e RYRsBIEYeERREE s Pt el oHESureh A RER BRRELARELAME, , 20
in thi s eaveank nalogs disdlssed bere(nbJor@rand T} hs d&Xmedrmesidiclier asdheadinaéet foof t he

i nvention are provided conpounds of formula (1), or a
pharnace@ﬁ¢lﬁﬂmqycicceptabIe salt or an in-vivo hydrol ysabl e ester thereof,

in which Q HgT, rbiBi Ghb e o h DR vERRA DDA d chnBEIndE OF BdriulAdy ophher

substituents nmentioned above have the val ues disclosed hereinbefore, and T
is as depharmdcduicall yrbekptableaalt ohar i viad hpdrofysable ¢t@) thensaf, in whichrQ \HET4. 30

I n anot her .enbodi t of the i Lon ar rovi ded. conpaunds..of formula

(1 2o vmignarabece S arduanab Peelhy T Rof Shg bR A n Sreg<Bhpe

est er 1H hp5RQhe vhllesMEGEse@heRmbefdrVIER 1 IR tRIGTdIE tibes6lp Gerb)as - N- BET

herein) and other substituents nmentioned above have the val ues discl osed
her ei nbef or e, PrefetablyiQisssledie ifioguQheR?i Qb andbR6; espercinley @1 pagd L2; anbmosD

03/ 072576 ECR;G?EBS&F?Ql -28- (TA). In another enbodi ment of the invention
are provPﬁ‘aaéX Sunds of fornula (I'), or a pharmaceutically-acceptable
salt or an i nivéneenibadinénFaiae vakiteR tahes @ifcl).i n which Q HET (which may
al so be described as -N HET herein)_ and other substituents nentioned above
5 have the vaPueéyable$d| gseurs aethephdfedpbandRdbr i s as defined hereinbefore

and hecreinaft . ; f. i
inve n? |5 oln ar eﬁ{)g{ol\?) ? 8‘ & EJS E@%ﬁgt(@)g S%é-@%)aflk)%l %F%@I 15{)%3?(??&2 ?Qggétma n%fthﬁ @?oup.
phar maceut i caPteferalsle €R1 pgrbepssabtided byoptional/F wod/by Gt ahg/eabhecyasd éurtheher eof |

of her SUBRITGEHES (R BT A0 18 0P RaBd o HE MpEPTEEY i Ul poCHE.
el oct od Tramvor A EAEFLR B CHARH RO RO L eRoet 9 1S
-NHCF,CHs.
20 In one aspect R1 is preferably selected from a substituent from the groups Rla , R1b
and R1d wherein:
(R1a) halogen, hydroxy, (1-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl,
(2-4C)alkynyl (optionally substituted on the terminal carbon by CH,=CH-,
di(1-4C)alkylamino, AR2, AR2a or AR2b), (3-6C)cycloalkyl, (3-6C)cycloalkenyl,
25 (1-4C)alkyl-S(O)q- (wherein q is 0), amino, (1-4C)alkylcarbonylamino, (1-4C)alkylamino,
di-(1-4C)alkylamino and (2-4C)alkenylamino;
(R1b) a (1-4C)alkyl group which is substituted by one substituent selected from
hydroxy, halo, (1-4C)alkoxy, amino, (1-4C)alkylamino, di-(1-4C)alkylamino,
(1-4C)alkyl-S(O)q- (wherein q is 0, 1 or 2), cyano and azido, (3-6C)cycloalkyl, AR1-S(O)g-
30 (wherein qis 0, 1 or 2 and ARI is defined hereinbelow), AR2-S(O)q- (wherein q is 0, 1 or 2),
AR2a-S(0)q- (wherein q is 0, 1 or 2), benzyl-S(O)q- (wherein q is 0, 1 or 2),
(1-4C)alkyl-OCO-NH-, (1-4C)alkyl-NHCO-O-, (1-4C)alkylaminocarbonyl,
di(1-4C)alkylaminocarbonyl and H,ONC(=NH)S-;



preferably Qis QL. In one enbodiment Rl has values (Ria) to (Ricl).
Preferable RL groups are those of (Rla) and (RIb). 15 In (R b) the
substi t utwo 030725@ al kyl group is preferably a substitutedpagtdBoB/ogmoup.
Preferable (R1) groups provided by optional F and/or O and/or one cyano
further substituents in (Ra) and (Ri.pg.are, for exanple, Rl as

' croocra¥ iy don e S e SREDITA KR op P

pr ef er ablyNsab el rdChairyDMHEWS;i t uent from the groups RI a, RRb and R1 d
wherein: (R a) hal ogen, hydrox &,1 4C) al koxy, (2-4C)al ken
§

(2- 40) al w%vhereln(@ﬁm)%ﬁwwpo é‘fb H‘aﬂtW"éM%lptﬂgtf’@cﬁll@ﬂ %K@y{ iy

(3 60 cy SBSHRRr cyciligl B LT O P cort e BT ot o 1
0) anp nmbslﬁﬂ;te@@nadnlmmﬂﬂboanybmmmnwitl@ dne, 4@ ahteglor amreieybstituents
e
(193 o oy it St s s,

(3-60 cyRIlbahd@Jld WRteiS(O)q 30 (wherein qis 0, 1 or 2 and ARl is defined

her ei nbel , O i is. 0 h, 2 wherein

s 01 0R%; enbyrid bydoRt hdcdiSy e Rindly. BRI ¢ ¢ |

(1-4C)al keyhyn B¢, -eth vt Q)Iai ké!t Nmz& rbl.(t-JZ lﬂLARQ@,HblﬁtOZ‘rw)DCM&&RQb

di (1-4C) al ky am nocar bon and Hy NH) S 03/ 072576 PCT/ GB03/ Q0791

-29 (R d)bugdamyl- 4fd1&1r4£)a zmino,f(a ¢yclqaik>dc§)laﬂ<k)91lth§£fa}9yKwheremqls 0),

(1-40) al %%)%ﬂgl?g Ong, %mlggl?‘ ((1 4C) al kyl )NHC(O) -;; and wherein at each
u

occurren cbntalnlng an al kyl, al kenyl, al kynyl,
cycl oal kyR1mgr CyC|@Ql-KGD‘[ﬂlkylrgml@i\yhlbllﬂls(dabﬁ)tutedb@Bhb);ulﬁaahnswdﬂctem[ﬂ(ﬁny i's

v, 1 hr BITBEY heice (s (G RUEHTE0) e C RO AFos 106, e  GCRINGISIOR o
ond Ok LRI, RSPoEBlot gy nak iy opehesl SOl pihgcayisty vent from
(1- 40) al kio#@)alKy2-Ot) NH-€ 1114 C) 1Ryl ABHIAOKkYH i (1-4C)alkylaminocarbonyl and
H,NC(=NH)S-;
(R1d) cyano, nitro, formyl, (1-4C)alkoxycarbonyl and H,NC(O)-;
and wherein at each occurrence of an R1 substituent containing an alkyl, alkenyl, alkynyl,
20 cycloalkyl or cycloalkenyl moiety in (R1a) or (R1b) each such moiety is optionally further
substituted on an available carbon atom with one, two or three substituents independently
selected from F, Cl, Br, OH and CN.
When R1a is —ethynyl-AR2, conveniently AR2 is a 5S-membered ring, particularly AR2 is
oxazolyl, isoxazolyl, thiazolyl or thiadiazolyl.
25 When Rlais -ethynyl-AR2a or -but-2-ynyl-4-AR2a, conveniently AR2a is a 5 membered
ring, particularly AR2a as 3-pyrroline, 2H-pyrrole or pyrazoline.
When Rla is -but-2-ynyl-4-AR2b, conveniently AR2b a 6-membered ring such as
morpholine.
In a further aspect R1 is most preferably
30 (a) hydrogen; or
(b) halogen, in particular fluorine, chlorine, or bromine; or

(c) cyano; or



10 -ethynyl -ethene, -ethynyl-AR2, -ethynyl-AR2a, -but-2-ynyl-4-AR2a,

- but - 2-ynyl - 4- AR2b, -but-2-ynyl -4-di (1-4C)al kyl am no, (3-6C)cycl oal kyl,
(1-4C) al kwb-030Dsq6 (wherein q is 0), (1-4C) al kyl carbonyl aeirreBoanac7an no,
(R'b) a (1-4C) al kyl group which is substituted by one substituent selected
from hydroxy, hal o, (1-4C)al koxy, am.m,. di (1-4C)al kyl am no, cyano, azido,

B;L: 4?;;'2 l é&u@éﬁu{e@ﬁ?ﬁ%)ﬁkﬁ &n pa?tlc_u ;H(;‘ oﬁwgt%w&h}’ﬁ,%@ﬁ&%&h%i S
(1-40) al kyl - I\lbj@@o@eshydlaélﬂoéﬁ)t@l kiydalymemglloonyl and  H2NC(=NH) S-; (Rl d)

cyano, nitro, forny 1- Ikoxycar bon%[I and H2NC(O -; and wherein at
each occ(Pr)rené’éu‘lffmﬁ‘Pfi 4@? i Ph‘”é‘ﬁ‘fn HPIOMSYArPTal kyl , al kenyl, al kynyl ,

20 cyclo kylmtgﬁbsw&é(ggls E%te e ar#hptrﬁﬂ ‘?’%T&B] b) each such noi ety is

opti onal aval e car on atomw th one, two
or thrée(@ubséthymmswsndﬂ@hﬂﬂwyﬂjq selected fromF, d, Br, OH and CN.

Wen R a_ is -et hynyl conveniently AR2 is a 5-nenbered ring,

parti cul v y DS | oxazol yl, isoxazolyl, thiazolyl or thiadiazolyl. 25

Wen Rais -et hynyl AR2a or -but-2-ynyl-4-AR2a, conveniently AR2a is a 5
menbered ring, particularly AR2a as 3- parrol ine, 2H-pyrrole or pyrazoline.
Wien Rlais -Mﬂ@)mferratdA%Ahi&)m/@hﬁté tanyl espeinlly (BAMBNEEABY) andfey such as

hol i furth f b|
(5) "nal obhbo) mosrrseiy 41 ABR G LA g R B Ao iR ot A 2 anor
o1 VIDI63473578 BTGOS0 Hent m0) 6Idbzraapaﬁamstguut ed (1-40al kyl, in

particular fluoromethyl, choromet h}; br ononet hy cyanonet h

azi domet hyI /@ yine thbe undgrstoasht @FlWISQI?t?s‘fﬁhﬂeLﬁOédX( 1s a@y%rm@m lynk #id i8xanpl e
? Ir T :‘ Fag?o g ‘?Yilff)r &amp(l% Tg : E%ﬁ%ls %oeﬁgﬁ %%n(fﬁrﬁ{g}jqze}tli n@ﬁéﬂo ?h Ao In
(TADb), ppeupbr €gmadle (Tlﬁ\b)hb (TAb(i)TaNdShe righttchaad pac (-NHYhefe)AbAYh 1s(b'5ABéD toand/ or
E $ﬁg)5 ). ar gﬁ? Is-tm %%%%ﬁhl%loln)l{n ETTQECZ)) S?rpu?arfyTQtl)lgr)l Y-I:r}se a ?\Bc()) \ellt%n? {mlz zei\rqc{ 1633(3v1¥tt%|nu 3 Of
15 example, as -CONH- it is the left hand part of -Y'- (-CO- here) which is bonded to the right
hand part of -X'-, and the right hand part of -Y'- (-NH- here) which is bonded to the AR2,
AR2a, AR2b, AR3, AR3a or AR3b moiety in the definition in (TAbc).
In one embodiment, in (TAb) preferably R® is hydrogen or (1-4C)alkyl, and R*and R’
are independently selected from hydrogen, cyano, formyl, bromo, hydroxymethyl, thiomethyl,
20 (1-4C)alkyl (particularly methyl) and hydroxyimino or one of R* and R’ is selected from
group (TAbal). Most preferable is (TAb2) and/or (TAbS) with such preferable substituents.
In another embodiment in (TAb) preferably R® is hydrogen or (1-4C)alkyl, and R* and
R’ are independently selected from hydrogen, cyano, formyl, bromo, hydroxymethyl, (1-
4C)alkyl or one of R* and R’ is selected from group (TAbal). Most preferable is (TAb2)
25 and/or (TAbS) with such preferable substituents.
In another embodiment, in (TAb) preferably R® is hydrogen or (1-4C)alkyl, and R* and
R’ are independently selected from hydrogen, cyano, formyl, bromo, hydroxymethyl,
thiomethyl, (1-4C)alkyl (particularly methyl) and hydroxyimino. Most preferable is (TAb2)
and/or (TADbS) with such preferable substituents.
30 In another embodiment, in (TAb), R® is hydrogen and R* and R® are independently
selected from hydrogen and methyl.
In (TC), for the avoidance of doubt, ( )m1, ( )n1 and ( )o1 indicate (-CHz-)m1, (<CHz-)n1
and (-CHy-),) respectively (optionally substituted as described above).



10 particularly preferred when present in QL or @, especially QL. In (TAb)
it is to be understood that when a value for -X - is a tw-atomlink and is
witten, Worosexsmpl e, as -CH2ZNH it is the left hand part pCT@HE3/0®IE)
which is bonded to the group of fornmula (TAbl) to (TAb6) and the right
hand part (-NH here) which is bonded t;g. -Y - in the definition in (TAbc).

Simlarly, wh =Y. ] i l e, as
Sooet 111 s e i B DR B, Marilplafy bbbt S by €XAP, 5 22
ri ght haNdCHarih (’Dd‘:l)nX(TC3)and the ri ght hand part of -Y' - (-NH her e) which
is bonded to the AR2 moi ety in

definition in f(tf’%@}"e qeiff“BWé‘ ‘@r@géﬂ tﬁ‘éﬁ?“) f“hi ‘(f'lf%ﬁu Fé?@i% Vlb%tuls%ts Hydr ogen
or (1- 43}?' kyA Rt Ogr%%%%@}g%@ an@Lne?deM%%nﬁan&Aeyfuﬁﬁ&e&ﬁu%qalfsrlemt@arﬁr ggen,

cyano, : r oxynet t hi onet hyl
(partiﬁuprafdryblymbmcﬂe)ctedrfobmylwr\cakqersﬂmswdfero:Jne of R4 and R5 is sel ected from

dubsti tubRCs, A RACHRBLAEE FERbBaNER OF RCERALE. br AFEPIFY a8 GERASgen or

(1-40 al tSthule‘?glﬁ-’f@ItheR@pﬁEﬁ dloggpendently sel ected from hydrogen,
cyano, fornyl r ono hydroxyrre%l (1- 4Qalkyl or one of R4 and RS is

sel ect ed(ifiy orerf@‘qulem‘b)l as plmmnmrrem@habm@on thioroapilin@rand/ or  ( TADS)

W th sucP E%Jera e ,S bstituents. In another enbodinent, in (TAb)

pref er abesfp Yr'ogen or (1-4C) al kyl, and R4 and R5 are independently
sel ecgd(ity orrbhy%og@r’efeﬁum(m HOR(R:)- bmqrm;r) im)(dmwrret hyI t hi onet hyl ,
(1-40 al kyl Bartlcul arly nmethyl) and hydroxyi m no. referable_is
(TAb2) and/ oPartiTalpey pwf@rrpdswétwsérareth@patrﬂr@l gqivégrur«rtaén@ grougedrfﬁwénbﬂ“@

enbodi nmept,, L) r r p

sel ected n [%Qﬁﬁ EI-ro gn(%gr?z&) I?%F[ W" C)f%h 6%39 o tﬁl %nggc(%Bg‘?Byogét

On, Onl and @) 1 |nd| cate (- CHZ 6, (-C "l angz} -)01 respectlvely
(optl onal Iy substitugefi“asydescri bedicd} 2576 PCT/ GB03/ 00791
-31 In the definition gf ([TC1) to (TCA4] Qan al terrat iNe enbodi nent
>A3-B3- is not >N CH2-N C1l) to (TC3). M¥n the above definition of
(TCl) to (TC4) and of the further optional substituents :- (i) ARc is
preferably AR2, and in d@€Snbodi ment €Fe6)f urther optTE€dal substituents are
5 prefgrably not selected fromthe values listed for Rc. (ii) A preferred

value“for Gis >N(Rc) or >C(R11)(R12). Al so preferred is Gas 0 or S,
particularly in (T@)(vj\hﬂ Rp |s hydrogech Rc-HN
(TC8) (TC9) (TC10) (TC11)

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

20 Especially preferred are (TCS5), (TC6), (TC7) and (TC9), most especially (TC5) in
which Rc has any of the values listed hereinbefore or hereinafter (especially RCO- with the
preferable R'? values given hereinafter). In (TC5) Rc is preferably selected from the group
(Rc2), especially RPCO- with the preferable R'? values given hereinafter. In (TC7) Rc is
preferably selected from group (Rc3) or (Re4).

25 For (TC), further preferred values for the optional substituents and groups defined in
(TC) are rings of formula (TC12) and (TC13), particularly when present in Q1 or Q2,
especially QI :-



(iii) Preferred is (TC4) as piperazinyl, norpholino or thionorpholino or as
tetrah ydropyridi n-4-yl. 10 (iv) >A3-B3- is preferably >C(Rq)-CH(Rr)- in
(TC 1) towOMpo7Rasticul arly preferred values for the opti eecalGmalbsilt uents
and groups defined in (TC) are rings of formula (TC5) to (TCl 1),

particularly when present in Q or Q,.gspecially Q :- Rc-N Rc-N Rc- N
(TC5) (TCB) (TC7) 15\ Rc-HN Re~ Rc-HN r N N DL Rc~ (TC8) (TC9)
(TC10) (TCll) wherein Rc has : of the values' \isted hereinbefore or

herei nafter. 20 Especi al |y Gor ef are (T@5), C6), (TCr7) and (TC9),

nost especially (TC5) in V\,ﬁt_cooRc has any of()¢He val ues |isted

her ei nbefore or hereinafter (especially RI3CO with the preferable R13

val ues given hereinafter). (priJC5) Rc is prefe(pgly) selected fromthe
group (Rc2), especially RI3CO- with the preferable R13 val ues given

her ei naf wagrein @ i§ 707 SRcSPs 'SQz'éTreﬁl\HBFSIaIKER%@tI@GdN@ﬁYﬁﬁ‘BU‘Ef t@P&%}‘esor (Rc4) .
25 For (&'Caﬁedf g;erhper preferred values for the optional substituents and
groups de |ne(§1| " (TC) are rings of forrmula (TCl2) and (TC13),
particslarly Riedtatily €8€N2) ik (TCA220(TQA2Db), €BOER) at (FCIH) and\GreB34K Y ZBCH3) is
PCT/ GB03/00791 -32- /[-MGGJN \- Oo, O, (TC\lé% (TC13) wherein Gis -0-,
-S, - SO TCL3gppartigulaglyvron PEsRgNRE, ber Qe fFspecigily any of the val ues

defined herein. 5 Preferably (TC12) is (TCl2a), (TCl (TC1l2c) or (TC12d)
and preferabl TCL3) \s TC13 arti\cul arl resent in or ,
: ho)s > 2t ma()d)sO— ImfBfE Pregem 1n Qb or &

especially QLm \ /
(TC12a) (TC12b) (TC13a)
m(0)S m(0)S
Y
10
(TC12c¢) (TC12d)

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

1 .
C
\
- 7/
/N/JéN \ _N
Rc Rc
[2,2,1] [3.2,1] [2,2,2]

(TDb4a & b) (TDb8) (TDb9)



MOs MOs 3 nmO ¢ (TCl2a) (TCl2b) (TCl3a) mMOS MOS 10 (TCl2c)
(TC12d) wherein mis 0, 1 or 2. In (TDa), particularly preferred val ues
are when woagemsién QL or @, especially QL. In (TDb) it peTidBIBA0O791
appreci ated that unstable anti-Bredt conpounds are not 15 contenplated in
this definition (i.e. conpounds with stysctures (TDb3), (TDb4), (TDb7),
(TDb8), (TDb9), (TDb12), (TDb13) and (TDb1l4) in which an sp2 carbon atomis
directed towards a bridgehead position). In (TDb), particularly preferred

val ues of (TDh)(Ta#E1¢td (EE3)Oprkfenedgalaty foe ther @sumfdefihed MUTE) @llAedined 6y Db8)
and/ or (TDb9?; wherein Rc has ang of the values |isted hereinbefor 0 or

her ei naf fasmulapEEYa blTEGR) qethiE3a) parggwlarly hsp pieseptdp Sl a Ruserec ¥t in
QL or @@, especially @. Re NRce N NNRc R [2,2,1] [3,2,1] [2,2,2]
(TDbd4a & b) (TDb8) (TDb9) WD 03/072576 PCT/ GB03/00791 -33 In (TEl) to

(TE3), preferred values for t ps defi {n (TE) are defined by
formulae (TEl a, b), (TE2a) d ( E3a)N_parG| ul aj+ when present in QL or
@, especially Q.: GN G I (TEl b N GN (TE2a) (TE3a) 10
whereid Gis -0-, -S-, -SO or -SO2-.
(TEla) (TE1b)
OO (T
(TE2a) (TE3a)

10 wherein G is -O-, -S-, -SO- or -SO;-.
Preferably (T) is (TC12a), (TC12b) or (TAb2) particularly when present in Q1 or Q2,
especially Q1.
Preferable values for other substituents (which may be used where appropriate with
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :-
15 (a) -N-HET is preferably of formula (Ic), (Id) or (If).
(b) In one aspect preferably one of R? and R? is hydrogen and the other fluoro. In another
aspect both R? and R are fluoro.
(c) In another aspect one of R? and R® is hydrogen or fluoro and the other is selected from
Cl, CF;, Me, Et, OMe and SMe.
20 (d) In (TC4) preferably >A3-Bs3- is >C=CH- or >N-CHj-.
(e) Preferably Rc is R"CO- and 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)alkylamino, dimethylamino(1-4C)alkyl,
(1-4C)alkoxymethyl, (1-4C)alkanoylmethyl, (1-4C)alkanoyloxy(1-4C)alkyl, (1-5C)alkoxy or
25 2-cyanoethyl.
() More preferably R'" is 1,2-dihydroxyethyl, 1,3-dihydroxyprop-2-yl,
1,2,3-trihydroxyprop-1-yl, methoxycarbonyl, hydroxymethyl, methyl, methylamino,
dimethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy, methylthio, naphthyl,

tert-butoxy or 2-cyanoethyl.



(T) is (TCl2a), (TCl2b) or (TAb2) particularly when present in QL or Q2,
especially Q. Preferable values for other substituents (which my be used
wher e appwopsiozises wth any of the definitions and enbodi memteBodioe®h osed
her ei nbefore or hereinafter) are : 15 (a) -N-HET is preferably of formula
(lc), (1d) or (If). (b) In one aspect pygpeferably one of R2 and R3 is

hyd I 1b
fuoro. (@)1 BAsbHEPdabRLf 1D PRl BR8F o BRSERABR- R0l & and
t he ot her1 mﬁtrﬂﬁaﬁmyp,@ firom a, CF3 I\/b Et, Ove and SMe. 20 (d) In (TC4)

preferably >A3-B3- 1s >C=CH or (e) Pr ef er abl s R13CO- and
pref er abﬂ}) R1in mtf(examhwrﬁ@x%é%dﬁ;ﬂ IOC}%/# M@Pal%‘éﬁskwed RY1neEF F19%5|
(optiona tri 14, jor two hydroxy groups, or by an

(1-40Q) al hg(ymyﬂqgrﬂou%@é fi—%g%!g){ kyl ami no, di met hyl ami no(1-4C)al kyl ,

(1-4C) al koxyrrﬁbmdmpo(uﬂldﬂﬁ)fahhahacﬁblpmehgd yal@eks- fdiy\alat%thogel ionglm(R@hWkgﬂ

1-5CQ) al k t f bl
L1500 by ireaday ot i of the GG Nexp Fesbamping RE! r%ﬂ@?ﬂk&?ap&%ﬁap 1yl

met hoxyc@&ﬁg&)ﬂds W AR XNEFB I TC%F ito) irRtdyyeaM no di et hyl am nonet hy! ,
met hoxynet h acet oxynet hyl , net hoxy, nethyl thio, Eht hyl, tert-butoxy

or 2-cyanoet hii the‘alﬁlmab@wﬁ?l@cm/ﬁ(mmmémaaﬂd(’@)3 arsions @f aR3and
preferre S RL3.is et h 1, 3-di hydroxyprop-2-yl or 1, 2, 3
“trih ydfOY SPRIENRE gﬁo’ups ?‘ie ;X&%@}’y yr‘?S?her aspect preferably R13 is
(1-10@pal kyl [Worekd &B%bhﬁbeﬁd}ﬂlﬁﬁioﬁbﬂs@ﬂstﬂ&em @F oﬁ?ﬁ@notbﬂ(ﬁr@i@ﬂpréﬁrably
R14C( O Q(1- 60 al kyl . For nPounds of fornu ) preferred values for Rc
are thoséefilrwdgﬂlé@p‘if@ﬂb@)“umb@ho prtiosaliubstiueyisonct he definitions herein

R
CONLAI T 0. Py 8 KATIL S ASRABACSET p SORREUIS o LG g 1

AR3a and AR3b versions of AR2 and AR3 containing groups are preferabl y
excl uded. 10 Where the nunber gd opti ofhl substituents on a group is not
otherwi se preferably defined, tjhe prefjerable number of optional
substijkuents is one. Particular 3 e& r 5d conpounds of the present
invention are of the formula (I8

s
R3 N

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

R? and R? are independently hydrogen or fluoro; and
T is selected from (TADb1 to 6), (TCS), (TC7), (TC9), (TC12), (TC13) and (TE1) to (TE3); or
in-vivo hydrolysable esters or pharmaceutically-acceptable salts thereof.
Further particularly preferred compounds of the present invention are of the formula
25 (IB) defined above, wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1d);
R? and R? are independently hydrogen or fluoro; and
T is selected from (TAD1 to 6), (TCS), (TC7), (TC9), (TC12), (TC13) and (TE1) to (TE3); or
in-vivo hydrolysable esters or pharmaceutically-acceptable salts thereof.
30 Further particularly preferred compounds of the present invention are of the formula
(IB) defined above, wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1a), (R1b) and (R1d);

R? and R are independently hydrogen or fluoro; and



R2 015 TNO ~NHET R3 (IB) wherein -NHET is 1,2,3-triazol-1-yl or
tetrazol-2-yl; 20 Rl is selected from (R a) or (Rb); R and R3 are

i ndependewOlog/otsdé ogen or fluoro; and T is sel ected from PTAGBBOIB),
(TC5), (TC7), (TC9), (TC12), (TC13) and (TEl) to (TE3); or in-vivo
hydr ol ysabl e esters or pharmaceuti cal l.y35acceptabl e salts thereof. Further

particul ar eptint ; e

Formi a "o SRR ARRIPELTRELE) A CrOr e i ISR MER R olE o

t et r azol prylaceuall saceprbleadlts thereof. Rl d) ; R2 and R3 are independently
hydrogen or fluoro; and T is selected fro TAbl to 6). (TC5).,, (JC7

(TC9), (TClZ)F“I("?CPﬁﬁt‘C&}?Hly(pT‘ﬁF‘)re(f EPTYBRESSSS Olghe PraTeRfiTy nﬂg)éﬁm%fé%fgémé@t ers
or phar mageHLfical dbbvAGARRLADNGIS RIS 82 BRRERN 139 diazbingRpar ticul arl y
preferred Conpounds of the present invention are of the formula (I1B)

defi ne@ Rbovseleonduefran RN, b)iasd RRD3-tri azol -1-yl or tetrazol-2-yl; Rl is

selected from{R a b n R d), R2 and R3 are independently hydrogen
or fluor®: a'é‘ﬂ% %%@P&%ﬁ%ﬁ%ﬁ%@ %9’93119 -35 Tis selected from %/TAbg to
6), (TCl2ay seddrded F6rh3PAbLR), T ADSY; VI AWS) Y UEH NT@3h, 4 TEILEY, 6TOI2b), (TC12d) and

phar maceutical | y-acceptabl e salts thereof. Further particularly preferred
conpound§T@3ad;ins ipvivedivdrol ysabletasises efrphagpacenécailyraseapiablg sabs theagafned above,

wherein - N-HEF | 3t - 1- _2my]: i d
from (R CRrfer baficiRéidethndingt 6 HERRER MYeniSn B g inforiihe
fluorap @By ddfines Hoveottegeih FNHETADD),3-t{iTAD3)yl of TARS)-2-§EALE) , (TC5),

(TCl2a), (TC1i2b), (TCl2d). and (TCl3a); or in-vivo hydrol ysable esters or
phar maceﬁéil%%l?%ﬁ EB SR &bk RDIppd RKByr eof . Furt her particularly preferred

Compounch: s SRSy Forml s 10 (1) e e
sel ect edTfis seiectdd faym (TRbB), (BG2a) RhdiyTC12b) ; or in-vivo hydrolysable esters or
pharmaceutically-acceptable salts thereof.

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

Further especially preferred compounds of the invention are of the formula (IB)

20 defined above wherein T is selected from (TAb2 & 5), (TCS), (TC9), (TC12ato d), (TC13a),
(TEla & b), (TE2a) and (TE3a); or in-vivo hydrolysable esters or pharmaceutically-
acceptable salts thereof.

In the above aspects and preferred compounds of formula (IB), in (TCS), (TC7),
(TC9), preferably Rc is as defined in (Rc2) and especially R'*CO- wherein R" is preferably

25 (1-4C)alkoxycarbonyl, hydroxy(1-4C)alkyl, (1-4C)alkyl (optionally substituted by one or two
hydroxy groups, or by an (1-4C)alkanoyl group), (1-4C)alkylamino,
dimethylamino(1-4C)alkyl, (1-4C)alkoxymethyl, (1-4C)alkanoylmethyl,
(1-4C)alkanoyloxy(1-4C)alkyl, (1-5C)alkoxy or 2-cyanoethyl.

In all of the above aspects and preferred compounds of formula (IB), in-vivo

30 hydrolysable esters are preferred where appropriate, especially phosphoryl esters (as defined
by formula (PD4) with npd as 1).

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

i.e. the pharmaceutically active enantiomer.



R2 and R3 are independently hydrogen or fluoro; and T is selected from
(TAb2), (TCl2a) and (TCl2b) ; or in-vivo hydrol ysable esters or

phar maceuwioaalohyssaccept abl e salts thereof. 15 Further par teicaudmsloyrot
preferred conpounds of the present invention are of the formula (1B)
defined above wherein RL is a nethyl grygup from (R b), substituted with any
of those substituents defined herein in (R b), or in-vivo hydrol ysabl e
esters or pharnaceutically- acceptable salts thereof. Further especially
pref er r eBrevesgedtiols: of the invention are of the fornmula (1B) 20 defi ned
above wherein T I s selected from (TAb2 & 5; (TCH), & r) TCl2a to
(TC13a), ( TEMa2 Rrthpr aspeethy prasept (nyeatign prgyidena progessHopisP EPrIRUa s or
phar mace oq-gg

preferr eglf %%ﬂrrlﬁigﬁ%)cfﬁ %?Q@hﬁ%ﬁ% aéc%ﬁﬁ@%t e lﬁjS}I'ﬁ\v Y&‘T'%R%Faer?g%gfbafbl y Rc
i s as BOeftiwmiidbeiappeBa) tbmdiuaegemzam bglthaiawmgwpmcessns famin subsiiefes atlyy 25

(1-4C)al k bony!| 40) a 1- 4C K

subst |) ? ufegﬁ};%sgoé%glo&to? e'w ‘E)W%‘F%ﬁ%@dm )gh %ih %Yvﬁg?%)y‘%/clat? oup) ,
(1-4Q) al Kflﬁé@mdﬂ%otegidﬁelg baguaBdl, Ak hodGush %I\Gtectlﬁéﬁﬁﬁ})@}dﬁ?w hﬁ/ﬂ»lace and
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as shown in fornmula (1A), 1i.e. the pharnmaceutically acti ve enant i
?fé‘gﬂt? f‘he
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(1) or a pharmaceuti cally-accepta t-or  an 1 n-vivo hydrol ysabl e ester
t her eof . grdﬁp lih quéstibn bactepptheds adélegl c]hdl;ah s@asrﬂom@fecﬁttmwaﬂ affthe pretecthg greiupg

processes certain substltue ts may. requi re | ecle::on to prevent their
undesi r e ithaBgimyR dispygancg; E@H‘l’%ﬁ‘é?‘r‘i"g‘irew iate when such

protegkion i STﬁﬁggﬂr{eﬂant%@luﬁgv‘fﬁ%ﬂé %&%'sﬂ& £ MRS, (ER0oxPOr MYlirok itd! ace,

and later renobve For exanples of protecting groups see one of the many
general teyts desirdbleetoquip@ache grolp i ann@&fahptéelctlorﬁrrmrémncd'ber@moups in

n
Organi ¢ Synt hissultable%rc;wc%%cgj%rr(?up or an. a&Pn%b(lrlaﬁ( ?ammo group is, for example, an acyl

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

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



Wley & Sons). Protecting groups may be renoved by any conveni ent nethod as
described in the literature or known to the skilled chem st as appropriate
for the rwomab2seé the protecting group in question, suchcraiBie@s7obei ng
chosen so as to effect renoval of the protecting group wth mninmm

di stur bance of gr oups eI sewhere in the syl ecule. 15 Thus, if reactants
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or al koxDX‘HPgedﬁa‘Pn @Yeél?rfa ysé?luc ayny \RIbs) ﬁ‘?'aif%be renoved for exanple, by
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exanple lithiumor sodium ydI‘OXI e. Alternatively an acyl group such as
a t - but ofgreanpleylmeghyugy amethyberauprmivetmay be rasxeneg) for ebgmmlﬁéth@mIYWt h a
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benzylgx y&@me bPir&dtReRBYithdgn E&Mﬁ&arﬁ;ﬂﬁ an €PGamp |a81d sbyh mmmgmaaéucon over
a catal yst such as pall adi um on-carbon, by treatnment with a Lewis acid

for exanptid dsdpuoexampiesy berizy] gr@ma/@eﬂlan@) be ey pd. 481 examnie by dyiingertiohect i ng
group 30 _for a Y, rou for exanple, a phthal oyl group which
may be rg\ﬁ%acéta&/“{%l as nh&?m% Ot?lh&l:ﬁﬁrlo%al kyl am ne, for exanple

di met hyl am nORés)m/ﬂnaymlgebeQEedMstal’prb&dﬁr{ngrn@p A sui tabl e prot ect| ng group
for a hydroxy grou I.s, for exanp an acyl group, for exa an al kanoyl
group such asT e&owctln&ﬂroxpémawﬁéﬂﬁoqu&t ARy GORYPRICREY a5 th Yn SIj\SINg
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such as enzyl group may be renmoved, for exanmple, by hydrogenation over
a cat al yscbmmlmld @@qdahhaldl(ﬂn@mplwammtlca&lywcmmle S@it Ot &CH Wiy l@«dmlpsabbr a
car bo for e | e steri a net hyl
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following representative examples. Necessary starting materlals 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-

25 fluorophenyl and (des-fluoro)phenyl containing intermediates may all be prepared by
analagous procedures; or by alternative procedures - for example, the preparation of (T
group)-(fluoro)phenyl intermediates by reaction of 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

30 analogous procedures to those illustrated which are within the ordinary skill of an organic
chemist. Information on the preparation of necessary starting materials or related compounds

(which may be adapted to form necessary starting materials) may also be found in the



wi th a base such as sodi um hydroxi de, or for exanple a t-butyl group which
may be renoved, 10 for exanple, by treatnment with an acid, for exanple an
organi ¢ awpd3smshe as trifluoroacetic acid, or for exanpl eca/dsamyioligr oup
whi ch may be renoved, for exanple, by hydrogenation over a catalyst such
as pal I adi um on-carbon. Resins nmay al sgghe used as a protecting group. The
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mat or i o 76%2712&95%658\/“ sr jestitetile T SRk i R e
(see, f 0%@3‘ @%b%9fda\/éﬂ US% 5@9%'?1 U8y, 654’311863055' AHuef38C185E88,733€r 1y

Mar ch) . pteparation o suc stafting matérials’is described Wthin the
acconpang G$5,80n246)nUSH 291 Ex&;rimfe%ﬂ@% WSIScH23,4108 1 WeXaipi1 18 8; WO97/30995;

e er meal LB Y: sybedgy BIRBIRYe: @b liBe WISRRRIEWags T "

al t er ngt W@fﬂémgdW@@/émw W@ml%o Witeo naep: o8 ef50(ahd W001/98297;
group) - (f 1 uoro) phenyl i nternedi ates by reaction of a (fl uorozgf)s enyl st annane

wi th,  f oBuropsamiitet Apppigation Mes. ()13é9,|4é819@ﬁ 0.009.P05:d).6f3 %Wb(ﬁq k0 be

D ePar By 38 R R RSN B 0 AR BB L Vel

those il Ugstsaat)9sf),W3shzarAg & Wi 50785/@69),@7858%1 ski& IAwﬁom/@z)geam:an
chem st. Informati on on the S%rtefgar ation of necessaré starti 1 ng mat eri als or

rel ated Byapodprlisatigraps DBk 3BHAD(&IRD5IIBIRINRELSS 1 \264 t'elr (& AY
T oS R DR 8RR 2 (o UAORR S 150y BETATRRA B e

follo i Cat € contents o e 'rel evant
process $%:4909‘$A(Df(&AL\UI1Q|SI’H9‘E) hereby i ncorporated herein by reference :
W99/ 02525; W98/ 54161; W97/37980; W97/ 30981 (& US5, 736, 545) ;. W97/21708
(& US5, 719, 1544 foligyrme Baton: aﬂM@Pﬁ%@Bé’u bligisions 5wy £lsoRsefle 4sesy:

TS SR W T e e

W93/ 233Bdrefdehdss, 547, 950 & US 5, 700 799); W93/09103 (& US5, 565, 571,
Uss, 6%1 ’ 1%1%82455584%, ?’ﬁ%S%SESO(kiSéB 72384279%,2GB 2141716 & US 4,476,136); DE 2923295 (&
GB 2028306, GB 2054575, US4,287,351, US4,348,393, US4,413,001, US4,435,415 &
US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967); US4,705,799;
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
25 and referenced within the above references, and accompanying Examples therein and also the

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

Process section :

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

stated) :



& US5, 801, 246); US5, 231, 188; US5, 247, 090; US5, 523, 403; W97/ 27188;

W97/ 30995; W97/31917; W98/ 01447; W98/ 01446; W99/ 10342; W99/ 10343;
W99/ 1164Rp 030734009/ 64416; W99/ 64417; W00/ 21960; WO 01/ #02&B03M00B1/ 81350
and W)01/98297; European Patent Application Nos. 0,359, 418 and 0, 609, 905;
0,693,491 Al (& US5,698,574); 0,694,549 A (& AU 24985/95); 0,694,544 Al
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0,184,170; 0,352,781; 0,316,594; The skilled organic chem'st will be able
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the formula (1) and 30 pharmaceutically-acceptable salts and in vivo
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tatody o WERElRB e RS o oo AR P A Y Bub AR AL DR R of
in, or iformalyl), ogby(wiigveastahgdmdnd et compoynddfdommiis (1) taianisomgrioogmptundf HET
of anot her conpound of formula - for instance baéﬁg{t@dis | acenent of a

d [
FUnct § onih ogPBRSDRSEAMS 1OMES SHIMMIES dammiTa tiarange dhauidhis melhedes Ghal
ar Oum?(éﬂg)- byyreq -%ﬂa%ngfouﬁéibféon'}lﬁg%ﬁ?i:on of a conmpound of formula (1),
addi to or 5 (v

by (iv tion of a reagent elimnation of a reagent from a
conpound of formula (1), by (vi) netatResis of a conpound of forrmula (1)
into a nodified conpound of fornula (IJL or by (vii) rearrangenent of a
conpound of formula (1) to an isongsriNc conpound of formula (I); or by
nodi fyi ng a

Y
(ID
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

20 (1) :

HET

(11I0)
wherein HET (of formula (Ia) to (If), already substituted and optionally protected) is HET-H

25 free-base form or HET- anion formed from the free base form (Scheme II shows examples

drawn from the range of suitable methods); or
(c) by reaction of a compound of the formula (IV) :

Q-Z

av)



substituent in, or introducing a new substituent into, the group Q of

anot her conpound of fornmula (1) - for instance by (i) displacenent of a
functi onavogsoms7é rom a conpound of 10 forrmula (1) by anotrkhe@rcHoaneti onal
group, (ii) by oxidation or (iii) reduction of a conmpound of fornula (1),
by (iv) addition of a reagent to or (w)40elimnation of a reagent froma
conpound . f l. (V] I Sui@f ol a (1)
into a rrgg?lrﬁme Es?éﬁ%%{yhﬁatg’% 1& %?%@%ﬁ ?&ﬁgﬁv@yan?e\?%?{m%gg% rfgﬁa@ﬁémj of a
conpoundwhérefrohegpaxidd Froup saved ssanteaviog goapauthe terofindl &F-atoimaar(d s a(fBotected |
shows exa | es drawn fr,omth& range of suitable net o?sﬂ%; rwaﬁmé]‘b# by
react i onNBTO%Y 9HP ALHAE IMEmab e, QrWith 2 relgedhCRRpUAAY rl“f")?a ¥ Yis a
di spl aceghl ineh: ] ; r f Qitflan 1 &b or
gener at o o B o e e e e LT
of theSf amdwhae tiROegving groupFETt thé tennjnal Gkasermiina pEVeBondl draningLr¢up-g12

(rf), al {z]ﬁa%y substli tuted and optionally protected) is HET-H 25 free-base
form or HEPO ShIPGW'POY FEYPf rom t he free base form (Scheme |1 shows exanpl es
drawn fromthe range of suitable nmethods); or (c) b ction of a conpound
of the fornula (1V) : QZ (I P CT//3B03/ 00791 -40 wherein Z
is an isocyanate, anine or ur group wi th_apNeg®i de of the fornula
(V) wherein the epoxi ro BETVes as a [eaving\gro at the term nal
C-atom and as a protected oxy /group atythe internal Catom or with a
rel ated conmpound of fornula (VI) where the hydroxy group at the internal
C-atomis conventionally pro(érted e.g. with an &Btyl group 5 and where

t he | eav group. Y at the term nal tg’:atom .S a ?eorrrll\ét%rgal onal | eaving group

in
e.g. a @ﬂ%GWB-HIé}PO‘ﬁ%%’SﬂW?S- A0 SEoNT BF FANGE 08 guitap s), Or

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

of formula (VII) :

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

25 methods);



N i \/ HET O NHETY (V) (M) (Schene Ill shows exanples drawn fromthe
range of suitable nethods), or 10 (d) (i) by coupling, using catalysis by
transiti owometadsse such as pal | adiun(0), of a conpound of picargrod@oovi 1) O
K XXQ NOY (VIl) wherein Y' is a group HET as herei nbefore defined, X
is a replaceabl e substituent - such as41l5 chloride, brom de, iodide, or

trifluor thyl sul f.onyl oxy: w t u f I ( an
anal ogueaﬁﬁ'éf&??u‘)\%ﬂg’c‘f?ﬂ%daéﬁ'ﬁwg@fa%%t%% éilj\alée{alg Slfém%tf{?is)l? wjﬁlgor?f Xg%!:%rg?%lgd by
(TA) - (T8 formalawmiIyy: the link is via an sp2 carbon atom (D = CH=C Lg where
Lg is a leaving group such as chloride, brom de, iodide, or

trifluoronethyl sul fonyl oxy; or as in tfe case of reactions carried out

under Heck reaction 20 conditions Lg al so be hydrogen) or in which the
link is via an N atom (D = NH) T]13|_ (Vi) where T1 and T2 may be

the sane or different or may togetheryw Dforma ring of type T as
her ei nbef ore descri bed (Schene |V sho\ws—égg |l es drawn fromthe range of

sui tabl e 25 net hods); WO 03/072576 PCT/ GB03/00791 -41 (d) (ii) by
coupling, using catalysis by transiti PPIAGT al s such as palladium O, of a
compound of formula (VITA): 0 K

5 wherein Y’ is a group HET as hereinbefore defined, with a compound [Aryl]-X, where X is a

replaceable substituent - such as chloride, bromide, iodide, or trifluoromethylsulfonyloxy,

or an analogue thereof (Scheme IV shows an example drawn from the range of suitable

methods);

(e) Where N-HET is 1,2,3-triazole there is the additional possibility by cycloaddition via
10 the azide (wherein Y in (II) is azide), with a substituted acetylene or a masked acetylene (such

as a vinyl sulfone, a nitroloefin, or an enamine, or a substituted cyclohexa-1,4-diene

derivative (Scheme II shows examples drawn from the range of suitable methods);

® Where N-HET is 1,2,3-triazole there is the additional possibility of synthesis by

reaction of a compound of formula (II) where Y = NH; (primary amine) with a compound of
15 formula (IX), namely the arenesulfonylhydrazone of a methyl ketone that is further geminally

substituted on the methyl group by two substituents (Y’ and Y’’) capable of being eliminated

from this initial, and the intermediate, substituted hydrazones as HY” and HY"’ (or as

conjugate bases thereof) (Scheme V shows an example drawn from the range of suitable

methods);
ArS(|32

)L H/N\N

20
(I1: Y =NH2) (IX)

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

substituted 1,2,3-triazoles;



H NO~Y (MIA 5 wherein Y' is a group BET as hereinbefore defined,
with a conpound [Aryl]-X, where X is a replaceabl e substituent - such as
chl ori de,wbriemres i odi de, or trifluoronethyl sul fonyl oxy, pcarGmg/oamal ogue
t hereof (Scheme 1V shows an exanple drawn fromthe range of suitable

met hods); (e) Where NNHET is 1,2,3-triapale there is the additional
possibility by cycloadditionyia 10 the azide (wherein Y in (II) is
azide), with a substituted ﬁ&ftylene or a nmasked acetyl ene (such as a
vinyl sulfone, a nitroloefip~or an enanmine, or a sybgtituted

cycl ohexa-1, 4-di ene derivat) ve,{Schene |1 sqggs exaN??es drawn fromthe
range of suitable nethods); Where N-HET "gﬂ’ ~tqp azole there is the
addi tional possibility of synthestN,by reaction off a conpound of formula
(I'1) where Y = NH2 (primary amne) with a conpound of 15 formula (IX),
namel y the arenesul f onyilhydeasypne of a nethyl ketone (KbH} is further

gem nal ly substituted on the nmethyl group hy t substituents (Y . and Y")
capabl e éT) behgredYHH Tnistled -1 329H hFCds Fhﬁiafiglgp\,rll\gé’ﬁas‘ﬁlﬁféy ‘i’fﬁrf’élroﬁeéﬁﬁ“é@e,
substitu : ' ' I Q@gmglthereof)
(Schemne %ﬁgﬂﬁﬁgﬁgﬁegﬁgﬁgﬁ%b%?%ﬁﬁﬂ?§§@F%ﬁgS??égggg?ﬂgﬁﬁﬁgh|e ﬁ%thods);

Ar SC2 5Jhalbyinysulf@ylddl@idé (XAT)RL 2 Y,. (Il : Y = NH2) (IX) (g) where

N-BET is 1 %63-%rLEzole t here is the additional ﬁys iQiILt of

regi osel 8 EalEyRIRESE Y TR IR PTORCUREE RIS DD P Rer ein v in (1)
i's azi dephWrdaberRichIBy-RcBplabRIskNNGiii) ERmisd HOinQd Bycﬁ@%@éﬂ@bﬁeﬂ. n e.g. agueous
al coholic solution at anbient tenperatures to give 4- substituted

1, 2, 3-tri azol &€b¢ mAD QBB 5NdesaTiltBoaEd o7Schemeg o) to (\GINodow(with Q as ~

Hal ogen S

phenyl,%lnd T, R1, R2, R3, and A defined with reference to analogous substituents defined

10 elsewhere herein). The compounds of the invention may be prepared by analogous chemistry
adapted from these Schemes. Schemes (II), (VI), and (VII) also show the preparation of
1,2,3-triazoles via the azide (prepared from the relevant hydroxy compound) and the amine

(prepared e.g. from the azide) respectively.



N3 (Il : Y =N3) (XIll) (h) where NNHET is 1,2,3-triazole there is the
additional possibility of regioselective synthesis by cycloaddition via
the azi dewpwdersrer Y in (I11) is azide) with an alpha 5 PCT/GB03/00791

hal ovi nyl sul fonyl chloride (XIll); and thereafter if necessary: (i) renoving
any protecting groups; (ii) formng a._gharmaceutically-acceptable salt;
(iii1) formng an in-vivo hydrol ysable ester. The nain synthetic routes are
illustrated in Schenmes (1) to (VIl) below (with Q as phenyl, and T, R,

R2, R3, and R2defi n vvlth reference to anal ogoug substlduents defined 10

el sewher e here) oHnds ofPhDhe(@)Nyent i on be\prepared by
anal ogous ch N aaapt rom these Schenesy (Y1),NT\1), and
(VIl) also shog he on of 1,2,3-triazol ia i repar ed

fromthe rel Bgant hydr oxy compo@ttl) and the amingy’ (prepared e.g. f nom t he
azi de) respectively. WO 03/072576 PCT/ GB03/00791 -43|R2 0O R2 0 I1SO __ N

(PhO2P(ON3 T/ \ NN _ T/ \ NN=N N ~ - ~ Nv\ HZPHR3 N3 H2/Pd R2
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Scheme I
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RBRBRLor Il RORRLTNORL OOppYS'(Ayl or Alkyl) R1
S~(Aryl or Alkyl) R3 Rl or Scheme Il WD 03/072576 PCT/ GB03/00791 -45 R2 O
R2 0O t-BwOK3/073870~ \\ "ON=N T/ \ / \ H OBn OAc N=N N~ PR3/GBU3/0631SMe Cl
SMe R RRO T/ \ NH2 1. LiOAA T _ ~N~-ON=N ON=NR3 NNNsM R3 SM 2.
COImdazole)2 R R2 0 T ~NCOt-BulK T.48. N _ON=N ON=N- NR3 N, R3

SMe SMe Schene 11 WD 03/072576 PCT/ GB03/00791 -46
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OR Ol J\ N~ N=ENPd(O NO NN NI ~~ 28"INR30ACOSotR30AC
CV Pyridine R 0O R0 N~ NNPd(O ONN "' "N/ OIf O/ Nr R3 CH 6,,
OH Pdw0)03071dexa nmethylditin R2 0 R2 0 M Sn / N~- O NPNTR:K03@)79% N=N 3
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)
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5 Scheme V
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R3 room temperature, ==—R1 R3

Scheme VI



R3 R3 Ov 5 Scheme VR2 0 e.g. CuSO4.5H20, 0.1-3 nmole % R2 0 T J N-O

sodi um ascorbate, 0.5-15 nole % T N N=N (t-BuOH or EtOH) and/or H20

--~~. N/ wWo-Bb725R8 room tenperature, - Al R3 Schene VI WBCORIKZDEH6

PCT/ GB03/ 00791 -47 R QO Halogen /SCI RR 0 O- T/ \ N~_1lilt _ T/ \' N
_N- /7 \~Ns - ~~NR1 R3 R3 Schene Vl.g7leprotection, salt formation or

i n-vivo hydrol ysable ester formati ongngy each be provided as a specific
final processgét ep. S54The N-Iigfgd hé‘§’ereocych§ can of course be prepared
early in the er al | nt hesi s, arTﬂ/t\K‘é'n ot her\ f unct anal groups changed.

VWere Y is a_l_di 3 @ group, sul'table valgu rN e fReNexanpl e, a
s o, MON_ R

hal ogeno or ’ gr QUPp, for exanple C 1
met hanesulfonﬁltaxy or tol uo€né-4- sul fonyl oxy %r up. 10 General¥ gui dance on
reacti on condffi ons and reagents may be obt ai dd in Advanced Organi c

Chem stry, 4th Edition, Jerry March gﬂ%yﬁfer : J.Wley & Sons), 1992.
Necessary starting materials may bé obtai ned by standard procedures of
organi ¢ chem Bepivtectivs,BaikSornA€ss bi tred vo Rydrolysalfle estesformatidn may eich Hehe

Exanpl es section or by anal ogous procedures within the ordinary skill of
an organP@Vtﬂqéﬁﬁ§ﬁpecﬁ%’rfl%lrﬁché¥seﬁt%ces are al so provi ded which describe 15
the preparati fi. | ' ' {ﬁPéd Liak f

I nter ngt i onal ?E%ﬁelhrﬁéﬁ Q{Sﬁogﬁtl%g%%u%}l?s%t% :bge No.eeraﬂ I%%WCS%gg@?ﬁllgﬁg’ont ents
of whi chamtthen other funcadmedl gloapechpged.ef er ence. Processes anal ogous to those

described in the references also b sed b e di '
chenist to obW&eFF Hdtd §H*aﬁeagf%5rf’?lhé“ I%Vﬁﬁa?ss%‘l)r t(f]az)re ng:eﬁlﬁﬁlgfe%/%%@ggﬁ?g% i ng
substi t ugnfoyloRly Grolp) &r R MBIk sl dHEIFD SorBm®, HBRWResuFohIEx 6 tol UeRE-4-

sulfonyloxy group.

10 General guidance on reaction conditions and reagents may be obtained in Advanced
Organic Chemistry, 4™ Edition, Jerry March (publisher : J.Wiley & Sons), 1992. Necessary
starting materials may be obtained by standard procedures of organic chemistry, such as
described in this process section, in the Examples section or by analogous procedures within
the ordinary skill of an organic chemist. Certain referénces are also provided which describe

15 the preparation of certain suitable starting materials, for example International Patent
Application Publication No. WO 97/37980, the contents of which are incorporated here by
reference. Processes analogous to those described in the references may also be used by the
ordinary organic chemist to obtain necessary starting materials.

(a) Methods for converting substituents into other substituents are known in the art. For

20 example an alkylthio group may be oxidised to an alkylsulfinyl or alkysulfonyl group, a cyano
group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy group
alkylated to a methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a
heteroarylthiomethyl group (see, for example, Tet.Lett., 585, 1972), a carbonyl group
converted to a thiocarbonyl group (eg. using Lawsson’s reagent) or a bromo group converted

25 to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a
final step in the preparation of a compound of the formula (I), for example, acylation of a
group of formula (TCS) wherein Rc is hydrogen.

(b)(i) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu
conditions, for example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate

30 (DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but



20 exanple an al kylthio group may be oxidised to an al kyl sul finyl or

al kysul fonyl group, a cyano group reduced to an amno group, a nitro group
reduced twoaw/oaas7610 group, a hydroxy group alkylated to ®CTedBIGY79gr oup, a
hydroxy group thionethylated to an arylthionmethyl or a

het er oaryl t hi onet hyI group (see, for ex@gwle, Tet.Lett., 585, 1972), a

car bonyl pl%%erzlim% atam \Ggrqtttgr%pgr%tu%e t etf? f:s%)é R@%how %Earénﬁgre é’cﬁft:ﬂgechﬁwﬁf q_'},tt

reagent) Fomo  grotprconver an a i0 group i's al$o

possi bl e3t,6990(1920); TﬁélMlRQn@ﬁDBJ@ctmﬂi @ .aHhighes, Cﬁtgargc (Repctaﬁlsal99ﬂl Va] 4$t ep in
t he preparatlon of a compound of the formula (I for ex n%@ ) tion of
a group3dtf 5@)?%@%’(@@)‘@\%5@?@%@%0‘?\%? es, )gemf:% 5?6‘9 d?b)(i)

(in whicp %ﬁ&&ﬂh&ﬁﬁi&é{l 1§§’6’ nglpz7 4f or med under M tsunobu condi ti ons,
for exarrpT e presénce ’of tri-n- utyI phosphi ne and di et hyl

azodi car boxyl @bmpodiis(oDEADprmalagH) whgam ¥ isloydrexyt nsaydie ahgaifi¢dmgs desatibed in he
t enperat yre 03/ 072576 PCT/ 00791 r ef er abl
Lt B e ST DB Beref RTTIIIBEY W1 he B PHSAETT G S o iR

Tet. Let 1%% £88e. 6123010 ald¥eng¥uhd YNGR YorlRRAL [X PRith B-conipd@htest fofh@ani ¢
React i ongl%u_pLsggz e)\(/o ﬁe yl 335ng6a56 aﬂ}\s‘al Pr ogr e%s |ntt}r)1¢§1 M tcsﬁir?obu Regctl on,

D. L. Hugh&8D: Organi c Prepar ations and Procedures International, 1996,
Vol . 28, 127-164. 5 Conpounds of the fgrnula (I1l) wherein Y is hydroxy nmay
be obtained as described in the ref-eNences cited herein (particularly in
the section proceeding the di scu55| on %83&(31 ecting groups), for exanple,
by reacting a conpound of the formula th a compound of fornmula (XI):
H @GN OR21 0O 10 (X OR2 O~ 00 (XlI) 15 wherein R21 is (1-6C) al kyl
or benzyl and R22 is (1-4C)al kyl or S((O} n(1-4C) al kyl where nis 0, 1 or
2. PrdPerably R22 is (1-40Q) al kyl . X

N

o)
(XI)
15 wherein R?' is (1-6C)alkyl or benzyl and R* is (1-4C)alkyl or -S(0),(1-4C)alkyl where n is 0,
1 or 2. Preferably R* is (1-4C)alkyl.

In particular, compounds of the formula (II), (X) and (XI) may be prepared by the
skilled man, for example as described in International Patent Application Publication Nos.
WO095/07271, W0O97/27188, WO 97/30995, WO 98/01446 and WO 98/01447, the contents

20 of which are hereby incorporated by reference, and by analogous processes.

If not commercially available, compounds of the formula (III) may be prepared by
procedures which are selected from standard chemical techniques, techniques which are
analogous to the synthesis of known, structurally similar compounds, or techniques which are
analogous to the procedures described in the Examples. For example, standard chemical

25 techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, Pt.I
(1993), 45-225, B.J. Wakefield.
(b)(ii) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as,
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example

sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for



In particular, conpounds of the fornmula (I11), (X) and (XI) nmay be prepared
by the skilled man, for exanple as described in International Patent

Appl i cat iwo iBobist€ati on Nos. W95/07271, W97/27188, WO PCTRIHBH()79V\O

98/ 01446 and WD 98/ 01447, the contents 20 of which are hereby incorporated
by reference, and by anal ogous pr ocess_e@_ | f not commerci ally avail abl e,

conpounds of (1LL) r.o ich are
sel ected )?aPB)rlr? §t ﬁ@g%kgﬁéﬁ Tal et h%ldr%%‘swl (ﬁﬁndﬁles&% I°C a¥\2 anal ogous
to the syiigheEhS obdiakddiylo-[l4.0mhdécad-kive, $mmﬂeharonqempopfuﬂsfabrgrcammm mees

whi ch are anal ogous to the procedures described in the Exanpl es. For
exanpl e, S%ttahhdarrasqih@r%érlueﬂe foeerngmsthylcae §8logdsAcrioatr lentepiabspiuigey |

Vet hoden, def Or oM SEACNREEny ERfanflc, v Ml A8R) acdSnRRON. Bl OkBAAR] o

(b)( i)™ eac are or med conveni y I'n ence of a
sui t abbe2dbaser slmelthﬁs;lfoxideratamaﬁrm tempanauad: kethe ra:rrgeaISI(ziPCne earth nmet al

car bonat e, al koxi de .or. _hydr oxi de, r odi arbopate or
pot assi um car DYReR ¥ is Eﬂoryol" H‘recé?@ﬁﬂ?‘g(’f tgﬁ?%%ﬂ oﬂgg‘gg)é{f’@ﬁu%?sa for WO
03/ 07257ﬁ0r1ﬁ)[§5[{n%@§‘{e%¥r%&la (II?QIh@PéW ki Sy YLy @'yﬂﬁ)xy%oﬁlpbﬂﬁd)mlﬂﬁa cii8fihdtitighe,

4- di am nopyri dine, triethylam™ne, ~ norpholine or
di azabi cygrlnoﬁpﬁemarﬁpla,rhjecadtmgan hydrexy exopduod With thiosyl hrlefids; abilly carried
out in a suitable inert solvent

il
chi or | detempRit GRFTIaE AP S P ks e e O B L such

N, N- diy geidwibh18fomith e or by headtinE tHHyafal 2B eundwith chiboR Yétraehlogié/trigheRylone:
or dinethylsulfoxide at and at a tenperature in the range 25-60C. Wen Y is

chl oro, plwsphioepodiabloodméethanet or aginperalury rangy ob8°¢ ¢ srabichitemperotuiraich a

el or  nadRpuRg gt e ToRp b TLIBRERT s hubh oSty P RIPPaBRTRIA i 1

thionyl gdihgiund®f theFomulaQIPShaieit € if mBgRatebr Bi¥PlagNby k& gestert o refl ux,
optionally in a chlorinated solvent such 10 as dichl oronmet hane or by

reacti ngCQIhIeOUWd’rlﬁklythU@mrpbiQﬂdeOﬁlt!thw@alroldtﬂ@ apd crayhether, Hed suitaplgeganic

phosphLne.in d| an o0 anbi ent
terrperlgt mleent Auc oUn?ia ﬁ?ﬁ{atureorra n%ﬁn&eafﬁ §Htvﬂ£$§9t%r Olrgﬁ{(lz | oro or iodo
may al so be pwnear&eri (L 4@yaIRanes QMDY @ftodynge fHeradiipaudd (1)) mhebeprepfed by
nmesylate or tosylate, by reacting the |atte und with |ithium

chi or i dereseting thahydrox 6P EBOEKVER %)@U‘ﬁ‘@?wlfi‘)ﬁﬂéﬁf&ﬁC{eaﬁlt‘ésybrtﬁa’ﬁ‘il%mltée

sol vent é;\{ggfg'?ﬁ}d Bal)g theagr?le tﬁ%l%ﬁ'o ﬁd?lfe anbi ent tenperature to

refl ux anesu r tosyl ate the conpound (I11) may
be prepar ed bWhen&ata m@spﬂtEylhysrlm(xqchcas @hm)acp(@r){m) o4 PACPEOkAnéewul f onyl
f lh: Ce)»[ Iﬁgf(é?ﬁrl?ftél?lay(l bg}g&gyp:?ge%alre% ftror}r? the%y%?o%&r)lrcc%mcgougd umnéer st%%agrdségg 1tic6)11§s.

() 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.

Reaction (c) is especially suitable for compounds in which HET-H is a weakly acidic
25 heterocycle (such as, for example, triazole or tetrazole).
Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the
skilled chemist, for example by analogous processes to those described in Walter A. Gregory
et al in J. Med. Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al in J. Med. Chem. 1992,
35, 1156-1165. Compounds of the formula Q-Z wherein Z is a urethane may be prepared by
30 the skilled chemist, for example by analogous processes to those described in International
Patent Application Publication Nos. WO 97/30995 and WO 97/37980.

A similar reaction to reaction (c) may be performed in which Q-Z wherein Z is a

amine group is reacted with the epoxide (optionally in the presence of an organic base), and



When Y is a phosphoryl ester (such as (PhOQ2-P(O-0) or Ph2-P(O-0O the 20
conpound (I11) may be prepared fromthe hydroxy conpound under standard
condi ti on®0 03fT7RReaction (c) is perfornmed under conditi oreTaBABOGOUS t O
those described in the follow ng references which disclose how suitable
and anal ogous starting materials may besgobtai ned. Reaction (c) is

especi al suit abl i j - H | - acicd] 25

et or ooy SRR Eact e w R TRE LT B S Tolmihe B BoBRMAAC I, CF (e
formul a @aétistsemdile grepsradeh oSaliag alaeriaByin bathir eypakidloflife didénarpéhientistd

chem st, for exanpl e by anal ogous processes to those described in VWlter A
Gregory “ath rgfergnge to theiahoveesjtadhdogaments disclosing gnalagaiis 1paetiens il RigPasISet  al
inJ. Med. Ch : , ialéﬁnjra%% &pﬂ&p erein
Zis a uretha%@bﬂéégﬁgh%ggggred by 30 ?ﬁe sk??ﬁ@QQ%ﬁ%ﬁ?g@?ﬁggﬁﬁggﬁﬁgfg by
anal og6usorprubc@8¥)es to those described in International Patent Application
Publ i cati on Nos. WD 97/30995 and WO 97/ 379 A simlar reaction to
reaction (c) nmay be performed in which Z whehein Zis a amne group is
reacted with the epoxide (optionally in/the edence of an organi c base),
and WO 03/072576 PCT/ GB03/ 00791 ;?%BVP pr%ghb is reacted with, for

exanpl e, phosgene to formthe oxazolidinQne ripg. Such reactions and the
preparation of starting materials in wthi e skill of the ordinary
chemist wth reference to the above-c?gﬂyldocunents di scl osi ng anal ogous
reactions and preparations. Epoxides of the formula (V) nmay be prepared

f r om t he Ceorinsyghoentixidy andrapkena dntefmedBatgsgyrerng el and are:provigiras a(fxrtﬁy eqyra ai n

such epoxide .and. .al kene_ internedi ates_are_ novel Le - LoV a
Further PLARiFERagp RRimrilEr PRSI GT Rl Be PRTa s A RUBRIER RS o
gi ve tloe Cdafjoufd TFbieiah (VHAn®BI be dftaihaRoOmREsxidEs dfforfubia (VYaltermyvdlg
obt ai ned from epoxides of fornula (V); alternatively conmpounds of fornula

( ?1/| ) mlay cpRPeE oééc;rgwéecﬁ}flé B8y be gpedaasaxsEsorofor eppxitesof fosmule €Y ascagling o
t \ S 5 ' o . "
wppr cci at b R0 dbe BIRIRSSy PRAGACE, SRC ddthepid LBoBRERIChate |

(VI') ar eepéxidsstofifaimula @uandaheodmpoutds bifermbiai (VE) dresweanratlpequivalbnt dnd nmade

on the grounds of availabiljity, convenience, and cost. 15 (d) The
transiti & detcglbevaes s il Bt pada gn thearoynly ‘%8"%‘5‘3}5}‘% CGD‘(?‘B‘%“CRL@dHBﬁd from

the qgar r((;f)? poRgL Hgnslqﬂééﬂ mi&l EMAYiEDuBRL BGidA (676 a BCERE RACERRE frofl BE! NS,

al kynes, am nes
corresponding aryl derivatives and the arenes, heteroarenes, olefins, alkynes, or amines is

performed under conventional conditions (see for instance J.K. Stille, Angew. Chem. Int. Ed.
Eng., 1986, 25, 509-524; N. Miyaura and A. Suzuki, Chem. Rev., 1995, 95, 22457-2483; D.
Baranano, G. Mann, and J.F. Hartwig, Current Org. Che., 1997, 1, 287-305; S.P. Stanforth,

20 Tetrahedron, 1998, 54, 263-303). The reaction d (ii) may be conveniently carried out under
the conditions described Tetrahedron Letters (2001), 42(22), 3681-3684, or in the analogous
conventional conditions described in the above mentioned literature. In such a procedure a
preferred variation of X may be bromine.
(e) The cycloaddition reaction to form 1,2,3 triazoles from the corresponding azide is

25 performed under conventional conditions. Compounds of the formula (II) wherein Y is azide
may be obtained as described in the references cited herein (particularly in the section
proceeding the discussion of protecting groups), for example from the corresponding
compounds in which Y is hydroxy or mesylate.
® The reaction of amines of formula (II, Y = NH2) with arenesulfonyl hydrazones to

30 form 1,2,3 triazoles may be carried out as described in the literature (Sakai, Kunikazu; Hida,

Nobuko; Kondo and Kiyosi “Reactions of a-polyhalo ketone tosylhydrazones with sulfide



perfornmed under conventional conditions (see for instance J.K Stille,
Angew. Chem Int. Ed. Eng., 1986, 25, 509-524; N. Myaura and A Suzuki,
Chem Rewp 0399576 95, 22457-2483; D. Baranano, G Mann, &Qd/GROB/O0Martw g,
Current Org. Che., 1997, 1, 287-305; S.P. Stanforth, 20 Tetrahedron, 1998,
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Ed., 2002, 41, 2596-2599). (h) The reaction of alkylazides with
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reaction may be applied to 1-fluoro-, 1-chloro-, 1-br onp-. or
1-i Odgovpfﬂ?ﬂ‘;@&h?w Beipg stanpdagd sechniques. Furthermore, details on the these steps, for

example the preparation of in-vivo hydrolysable ester prodrugs has been provided in the
section above on such esters, and in certain of the following non-limiting Examples.
When an optically active form of a compound of the formula (I) is required, it may be
obtained by carrying out one of the above procedures using an optically active starting
25 material (formed, for example, by asymmetric induction of a suitable reaction step), or by
resolution of a racemic form of the compound or intermediate using a standard procedure, or
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques
may also be useful for the preparation of optically active compounds and/or intermediates.
Similarly, when a pure regioisomer of a compound of the formula (I) is required, it
30 may be obtained by carrying out one of the above procedures using a pure regioisomer as a
starting material, or by resolution of a mixture of the regioisomers or intermediates using a
standard procedure.

According to a further feature of the invention there is provided a compound of the



The renoval of any protecting groups, the formation of a
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formul a {Heleoks required, it 30 nmay be obtained by carrying out one of the
above procedures using a pure regioisoner as a starting material, or by
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hydr ol ys ester use as a canent; use as 10 an
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as man. In order to use a conpound of the fornmula (1), an in-vivo

hydr ol ysadsbedages with slandard Phaymzacerttcelipraetidel ay a phewpacaufical sempositisy eof |
I ncl ug'bng a plfﬁér%?g Hlta{n%ﬁllelr §p%8tctﬁg tpraels?elm? insv%lutionolgro%ﬂles a pharmaceutical
composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or
a pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier.
The compositions of the invention may be in a form suitable for oral use (for example
25 as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration as eye-drops, for
administration by inhalation (for example as a finely divided powder or a liquid aerosol), for
administration by insufflation (for example as a finely divided powder) or for parenteral
30 administration (for example as a sterile aqueous or oily solution for intravenous,
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal

dosing).
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preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using

25 conventional coating agents and procedures well known in the art.

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

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

tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation
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sacchar i pettidg agemasusperiiing agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those already mentioned above.
Additional excipients such as sweetening, flavouring and colouring agents, may also be
present.

25 The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial

30 esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene

sorbitan monooleate. The emulsions may also contain sweetening, flavouring and

preservative agents.



O ly suspensions may be fornul ated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesane oil or coconut oil)
or in a nwvoasal2ses | (such 15 as liquid paraffin). The oi lPg¢TEURPANBIONS MAY
al so contain a thickening agent such as beeswax, hard paraffin or cetyl

al cohol . Sweetening agents such as thasg set out above, and flavouring
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enhanci ng agents, for exanple cyclodextrins nmay be 10 used.
The amount of active ingredient that is combined with one or more excipients to

20 produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 50 mg to 5 g of active
agent compounded with an appropriate and convenient amount of excipients which may vary
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will

25 generally contain about 200 mg to about 2 g of an active ingredient. For further information
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

A suitable pharmaceutical composition of this invention is one suitable for oral

30 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.



Conpositions for admnistration by inhalation may be in the formof a
conventional pressurised aerosol arranged to di spense the active
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Especi al f pre erre a ta et Or capsu cont ai ns between 50ng and
800ny of daay.corrpound of this invention, partl cularly in the range 100ng to
500ngy. WD 03/ 576 PCT, GBOS/ 00791 -56 1n _.anot her Q}{% ceutl cal
conposi tion of fRACPYAABRT §Ce6‘H8al§8{nP8ﬂ fign.gpgpcess, r’i‘ﬁ%é Hﬁqu’ ‘ézﬁ?%eous

or i nysamseHy eﬂeakhf’e%tﬂhe'alteﬁ@ﬁveeasﬁrp?éf@rr@@emﬂmﬁﬁfeh%fm &Jﬂqﬁb@ﬁ@@éﬂﬁe
between 0. 1% w v and 50% w v (between 1nmg/ M and 500ng/m) ‘of a conpound of

this i nieattiandeséritieddierguatlsenpplyay recei ve, for exanple, a daily
i ntravenous, subcutaneous or intramuscular dose of 0.5 ngkg' to 20 ngkg 1
of a compound of this invention, the conposition being admnistered 1 to 4

times peBi'@%callﬁtﬁmt .her enbodi nent a daily dose of 5 ngkg' to 20 ngkg' of
0

a conpoun IS rnvention is adm nistered. The intravenous,
The pharmaceutically-acceptable compounds of the present invention are useful

20 antibacterial agents having a good spectrum of activity in vitro against standard
Gram-positive organisms, which are used to screen for activity against pathogenic bacteria.
Notably, the pharmaceutically-acceptable compounds of the present invention show activity
against enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial

25 spectrum and potency of a particular compound may be determined in a standard test system.

The (antibacterial) properties of the compounds of the invention may also be

demonstrated and assessed in-vivo in conventional tests, for example by oral and/or

intravenous dosing of a compound to a warm-blooded mammal using standard techniques.

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

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

agar-dilution technique with an inoculum size of 104 CFU/spot. Typically, compounds are

active in the range 0.01 to 256 pg/ml.



subcut aneous and intranuscul ar dose nmay be given by neans of a bol us
injection. 10 Alternatively the intravenous dose nay be given by conti nuous
i nfusi on wWoas/ozsperi od of time. Alternatively each pati eRCTraBO30&EI ve a
daily oral dose which may be approxinmately equivalent to the daily
parenteral dose, the conposition beinggdmnistered 1 to 4 tines per day.
In the above ot her, pharnmaceutical conposition, proc%éga:ﬂgﬁt hod, ' use and

n

medi canent 15 Sf?@hwoae% WETE testedi P agart g igpertm AL SHOL AR AP

enbodi ments, of the co nven ei n_also _apply.

51 o1 oot cle bt yiTeperato o HRCn At Bovrs aranard TshFB o Bl ke fiie

present inRiellinQBsighfceusef ul 20 antibacterial agents having a good

spectrumof activity in vitro against standard G ampositive organisns,

whi ch are used Streptoeeasé and ericraedci/vesp tasied ersagas sundejeeited Wb O& i a.

Not ablg iithe pharmaceutical | y- accepta | e cogpéounds of the present ipvention
t

show a &fibripated hgrseHloqd, pw prige Bl of 1[9 defildeprtan %H‘CHE?tFﬂ"ctFWPFrﬁt‘ﬁr%g st ant
Strains. SocSnallreHss Aot GROULBILARRATL Hendh gpmsh@&ggaﬁmdtfggme@%ww th

haenmophi Tus an rarns. eria ectrumTand

pot ency of somelstTthd twd drgart ORR OPd3d diay G degRivaiongalisnts wers t@rvdan ducdist-
system The (antibacteri al )&Rropertl es of the conpounds of the invention

may al soHbuon B@Ehaﬁgppl@mé@e%w demas aNAR. grap agolieHiEer PhRawrs@e3f°S; for
exanpl e ?&’dx? nﬁp%/@{l{n ﬁ&ﬁ@”@ﬁﬂ%ﬂos' ng of a conmpound to a warm bl ooded
e

mammal using of chni ques e followng results were obtained on a
st andaod i n-vi Fopetdgile, &b(@f(ﬂlﬂinﬂQ’l&Slﬁtstwete bitainda forsthe esmpolricbfiBxatiplers : of
the m ninuminhibitory concentration (MC) detern ned by the agar-dilution
t echni quEIEAUSA an i nocul um si ze of 104 CFU spot —Eﬁ,uéﬁgéﬁﬁl y, conpounds are
active i 1 to 256 g/nm 03/ 072576 PCT/ GB03/00791 -57

St aphyl ogto@@%é\(g?gse%%g%ed on agar, ushl/ln San |nocu4I5um of 104 CFU/ spot and an
i ncubati on t enperature of 370C for 2MRQRrs - stahdard test conditions for
t he exprg sion of nmethicillin resistance. Streptgpcocci and enterococci
were tes %%Pt‘bcr?cﬁlb%{?“egﬁ‘ﬁma@rrent ed with 5%5 defibrynated horse bl ood, an

i nocul §my@fhid Qe 0%9,% and an incubation tenperature of 37C in an
at nosphere of 5% cdr bon di oxide for 48 hours - blood is required for the

growt h Hﬁersopmlusinﬂttmzaeest organi sms. Fasti di ous2 G am negati ve organi sns
wer e tes g N% lﬁ H nton broth, supplenent eﬂ wi th hem n and NAD,
gr own ae XEHP (4784524 hours at 37C,

MSQS = methicillin sensitive and quinolone sensitive

20 MRQR = methicillin resistant and quinolone resistant

The activity of the compounds of the invention against MAO-A was tested using a
standard in-vitro assay based on human liver enzyme expressed in yeast as described in Biochem.
Biophys. Res. Commun. 1991, 181, 1084-1088. The compounds of the invention showed

25 decreased MAO-A potency compared with analogues from the known art with C-5 side chains
such as acetamidomethyl or unsubstituted azolylmethyl or hydroxymethyl. The compounds of
the invention showed decreased MAO-A potency compared with analogues in which the HET
group of formula (Ia) to (If) is unsubstituted. When Ki values were measured in such an assay as
above, Example 3 showed a Ki value of >177ug/ml.

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

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

of the invention may also possess useful activity, and are provided as a further feature of the



and with an innoculumof 5x10 4 CFU well. 10 For exanple, the follow ng
results were obtained for the conpound of Exanple 3 : O ganismMC (Ag/n)
St aphyl ocwoma®78a6 eus: MSQS 4 MRQR 8 Streptococcus pneumromiGBd3Bo7hD

Strept ococcus pyogenes 2 Haenophilus influenzae 2 Mraxella catarrhalis 4
MSQS = nethicillin sensitive and quinol ghe sensitive 20 MROR = nmethicillin
resi stantinvang qui nol one resistant The activity of the conmpounds of the

i nvention 55 PHst MAO- A was tested usi ng a standard in-vitro assay based
on human | i verrhe ia¢ABoEXMotsisiastritéd g ast limted b thel foelwing Hiaopharin whihophys.
Res. Commun. 1991, 181, 1084-1088. The conpounds of the invention showed 25
decr easednivpdthepotessiticd conpared Wit h anal ogues fromthe known art with C5

si de chai Rs : ' I | 1
yr oxymibny! EARARESEIAT ANl oy HABUARLA h4Eo SR WKITED Biteofes
pot ency cemeiraed vattafteprealcvglefsesiduaMsolids Wyhfdtrkiion; group of forrmula (la) to
(I'f) is unsubstituted. Wien Ki val ues were neasured. i nigalcifyhlg%? assay as

1 'Vi

above, EXhpl EPFALH I ganed Quf 3fambient fepaperafpre. Bt ivRyp S8 gener al
conpr i seg gagbt\%hd WithBuldRkhsMAGT Aird ks VB ByiSNE BB Sor uhlt8s tHeQMMRH PSR t he

I nvention in general denonstrate favourable profiles against both enzynes.
Cer';]ai n iwougd otbelivaseesotinuitor anRpért aemesph@ranpl es descri bed hereinafter

within the scope of ,the inventjo al so possess _useful..activit d are
bt ovi ded (1 o SPErebroTebERRY [ R B0 5 558 tettipialsf Glbints aff

| nvent(g0Ryas PBRoinBERIA Vet ki KSieseP3¥] kilick BA ft 20339) Dulbsshdlierivististaeel; by t he

foll ow ng Exanples in which unless otherwi se stated : (i) evaporations
were car (ived oteldsye giveafor iBysipssipaonyrand gre/ees necegpail '

My B 5
were carrjed qut after val of ' ' it ak Lo WQR
operati org‘é) wers TEFMe tﬁﬁ mg'f) rog%t{éé?]kh%ﬁ @r%@?létk*%?%‘?%te ﬁdélly {o@h@é&% y in

t he rangeand dfs2ffectad) dechnidues!fprevss Inghert @forhce spetes weat dvaemlly destrained, or

uni ess t ?r?D?ViI(Sié-ld??mlgsegostggrwig/e\:osltjzltgd l(xjstirrller V\\/'II na \évor K uzr(l)ggr A omer L&t m)sig)her e
g a Varian Gemini spectrometer operating at a

15 field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as
an internal standard (8 (delta) scale) and peak multiplicities are shown thus: s, singlet; d,
doublet; AB or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t,
triplet, m, multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were

20 generally obtained using a Platform spectrometer (supplied by Micromass) run in electrospray
and, where appropriate, either positive ion data or negative ion data were collected];
(vi)  each intermediate was purified to the standard required for the subsequent stage and
was characterised in sufficient detail to confirm that the assigned structure was correct; purity
was assessed by HPLC, TLC, or NMR and identity was determined by infra-red spectroscopy

25 (IR), mass spectroscopy or NMR spectroscopy as appropriate;
(vii)  in which the following abbreviations may be used :-

DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; TFA is
trifluoroacetic acid; TLC is thin layer chromatography; HPLC is high pressure liquid
chromatography; MPLC is medium pressure liquid chromatography; DMSO is

30 dimethylsulfoxide; CDCI; is deuterated chloroform; MS is mass spectroscopy; ESP is
electrospray; EI is electron impact; CI is chemical ionisation; APCI is atmospheric pressure
chemical ionisation; NOE is nuclear Overhauser effect (NMR experiment); EtOAc is ethyl

acetate; MeOH is methanol.



(ti1) colum chromatography (by the flash procedure) was used to purify
conpounds and 10 was perfornmed on Merck Kieselgel silica (Art. 9385)

unl ess otwermisxs7et ated; (iv) yields are given for illustpatricBuzooy and
are not necessarily the maxi mum attainable; (v) the structure of the
end- products of the invention were gengég@lly confirnmed by NVR and nass

spectral technigues. [ proton netd.c..resanance, spect.ra wer enerally
deternmined in 1&%@0 3dﬁ|ué%‘£‘%g% fe %tggyrgp%ﬁ]%e& H’%lg%éyge ?Eﬁacﬁle@esrtﬁ))hi 2000

spectroneter operating at a 15 field strength of 300 MHz, or a Bruker AWMR50
spectronmeter operating at a field strength of 250 MHz; chem cal shifts are
reported in parts per mllion dowmmfield fromtetranethysilane as an
internal standard (S (delta) scale) and peak nmultiplicities are shown thus:
s, singlet; d, doublet; AB or dd, doublet of doublets; dt, doublet of
triplets; dm doublet of multiplets; t, triplet, m nmultiplet; br, broad,
fast-atom bonbardnent (FAB) mass spectral data were 20 generally obtained
using a Platform spectroneter (supplied by Mcromass) run in el ectrospray
and, where appropriate, either positive ion data or negative ion data were
collected]; (vi) each internediate was purified to the standard required
for the subsequent stage and was characterised in sufficient detail to
confirmthat the assigned structure was correct; purity was assessed by
HPLC, TLC, or NMR and identity was determ ned by infra-red spectroscopy 25
(IR, mass spectroscopy or NMR spectroscopy as appropriate; (vii) in which
the foll owi ng abbreviations may be used : DMF is N, N-dinethylformam de; DVA
is N,Ndinethylacetam de; TFA is trifluoroacetic acid; TLC is thin |ayer
chromat ography; HPLC is high pressure liquid chromatography; MPLC is

medi um pressure |iquid chromatography; DVBO is 30 di net hyl sul f oxi de; CDC13
is deuterated chloroform M is mass spectroscopy; ESP is electrospray; E
is electron inpact; Cl is chem cal ionisation; APCH is atnospheric pressure
chem cal ionisation; NCE is nuclear Overhauser effect (NWVR experinent);

Et OAc is ethyl acetate; MeOH is nethanol. WO 03/072576 PCT/ GB03/00791 -59
The m crowave used was a "Smth Syntheziser"” made by Personal Chemi stry. WO
03/ 072576 PCT/ GB03/00791 -60 Exanple 1:

(5R)-3-[4-(1(R S)- Oxo- 3, 6-di hvdro-2Ht hi opvran-4-yl)-3-fluorophenyl|-5-[(4-
carbonitrile)-1,2,3-triazol-I-vlnethvlloxazolidin-2-one F



NN IN 0=S | / ~N

(5R)-3-[4-(1(R S) - Oxo- 3, 6-di hydr o- 2Ht hi opyran-4-yl)-3-fluo- rophenyl]-5- 5
azi donet hwloasazlé di n- 2-one (0.21 g, 0.6 nmol) (ReferencePEXTaGRIBAODY wWas

di ssolved in dry 1, 4-dioxane (4 m), 2-chloroacrylonitrile(78.7 ng, 0.9
nmml ) was added and the resulting mxtgye was refluxed for 12 hours under
vigorous_stirring. The sol vent was renpoved under vacuum and the r esi due
was puri Exanhphe/1:f(ER3B-[¢ B }- 00 3 droi2{H-thiopjyiia 16

di chl ororret\!haqe t‘g g ve.t it I rOdHh gzo 21 g) as the onIy i soner

i sol at ed® hIoroacronnltrllelnthe
"Process For Preparing 1-Substituted 4- ano 1,2, 3 Triazoles". M5 ESP :
402.12 (vH) for C18HL6FN503S 1H DVSO- gl N1H); 2.97 (m 2H);
3.13 (m 1H); 3.39 (m Ij) 1I—Rj 94 rr)/lH) 4.29 (dd, 1H);
4.97 (d, 2H); 5.20 (m1 : ( ; 1H); 15 7.41 (t, 1H);
7.47 (dd, 1H); 9.15 (s, 1H) Exanpl e 2:

(5R)-3-[4-(1(R ) - - 3,.6-di hvdr t hi opv |.uor ophenyl | - 5-[ (4-
ot oy e ek (-l S Bdi6-duiito S boponrniddlicodiesilie " oo N okl
I N ~~Kl G &Qeth loxazohdm 2-one (0.21 g, 0.6 mmol) (Reference Example 1) was dissolved in dr gf
(5R)-3-[4- (1(R - 3, 6-di hydr 0- 2Ht hi opyran-4-yl)-3-fl uorophenyl ]

azi donet hyttdmmw mlhlzchdmeaqrﬂomttﬂg(7817 mg, ; I)lol() RE$ éd@ﬂo@d%?%‘rﬂén&) was

(1aong. it s Mo RSt ol Tidro SRR Tk S BPL VAR M o0 1,

hour s undgyuuiti HRIBE Fesklub Wak Parifiddigy ﬂ@dh\@mmmgraplﬂye@msmeh peldeth S%andthanahd
the residue was purified by flash chromato? on silica gel 25 with 5%
met hanol in ¢ickipeameshangde Biva éhe @legprodugt @24 2] # ﬁPB’dd%‘tmf(MB‘Hatﬁ% OMB (ESP):

435.1 H ! /

Tk RO DURR i) e T e B MO RIAERS 5 P SRS R Prpape L sypsinted

3.67 (m 4-cyiho-123,38bridz®les3H); 3.96 (m 1H); 4.27 (dd, 1H); 4.90 (d, 2H);

5.21 (m1H); 5.84 (m 1H); 7.31 (dd, 1H); 7.41 (t, 1H); 7.47 (dd, 1H);

8. 85 (s, MSHESH: E3aMp(MIB) for CigH FN5O3S

(5R)-3-[4-(1(R S) - Oxo- 3, 6-di hvdr o- 2H-t hi opvran-4-yl)-3-fl uorophenyl | -5-[(4-
'H-NMR(DMSO-dg) 8: 2.57 (m, 1H); 2.97 (m, 2H); 3.13 (m, 1H); 3.39 (m, 1H); 3.67 (m,

1H); 3.94 (m, 1H); 4.29 (dd, 1H); 4.97 (d, 2H); 5.20 (m,1H); 5.85 (m, 1H); 7.30 (dd, 1H);
15 7.41 (t, 1H); 7.47 (dd, 1H); 9.15 (s, 1H).

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

methoxycarbonyl)-1,2,3-triazol-1-ylmethylloxazolidin-2-one

F
D -

20 (5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-
azidomethyloxazolidin-2-one (500 mg, 1.43 mmol) (Reference Example 1) was dissolved in
dry 1,4-dioxane (1.0 ml), 2-propynoic acid methyl ester (180mg, 2.14 mmol) was added and
the resulting mixture was refluxed for 12 hours under vigorous stirring. The solvent was
removed under vacuum and the residue was purified by flash chromatography on silica gel

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

MS (ESP): 435.13 (MH") for C1oH9FN4OsS



azi donet hyl )-1,2,3-triazol -I-vlnmethvlloxazolidin-2-one F ON O0--SITONN
N (5R)-3-[4-(1(R S)-xo-3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl ]
-5-[(4- hyoroeny2ses hyl ) -1, 2, 3-tri azol -1-yl net hyl ] oxazol i di ®C2/GBW/0¢R11 g,
2.7 mmol) (Exanple 4) 10 was suspended in dichloronmethane (10 m).

1, 8- Di azabi cycl o[ 5. 4. 0] undec-7-ene (0..1 9, 4.7 mmol) was added and the

reacti onigixt I C. I | ide 10 3.25
ol ) vl EANRISMSEEaa 30 280 P, E 2 4 GRREH, BISTRLTR, 220 1 3%

t enper at UHg,. 3.881¢ 38D $@BY(MIAE) Y 2PqIG LD, amm (4yeH): es2 H(e, 18Dy Sreat(agidiphed on
silica gel wth 5% nethanol _1n dichloronethane to give the title product
(1.02g) . 733 (4 1tBsp)4l (53FD1 7 4Ned) 1H)s 8. 888 HEBFN703S 1H NMR ( DVBO- d6)  6:
2.58 (m 1H); 2.85-3.00 (m 2H); 312(m1H) 3.40 (m 1H); 3.67 (m 1H);
3.92 (dd, 1H; 4.28 (dd, 1H; 4.53 (s, 2H); 4.86 (m 2H); 5.18 (m 1H);
5.84 (m H)' 7.29 (dd, 1H); 7.40 (dd, 1H); 746(dd 1 8.25 (s, 1H.
20 Exaﬁpﬂgme3 (5R)-3-[4- (l(R S)-Ox036d1hvdr0 2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
(5R) - 3[4 i 4-yl)-3-fluorophenyl!|-5-](4-
hydr oxy 13t idhe33e D one FOOH-~p NOS N

I 'N

F
(5R)-3-[4- (1(R S)- Oxo- 3, 6- di hydr oy yranNzF- -3-fl uor ophenyl | - 5-
azi donet hyl oxazol i di ny2=afie @ 9 (R en Exanpl e 1) was
di ssolved in 25 refl uxing t otliend (22 pargyl alkephol (1.93 g, 34.35

mmol ) was added and the resulting 2- phase m xture was ef luxed for 18
hours under vigorous stirring. The solvent was WO 03/ 0725l76 PCT/ GB03/ 00791
-62 renmoved under vacuum and the residue chronmat ographed on silicagel with
10% et h&m)I3-[4a(1(R)S)-Oxof6-aitydraqg2 Hehibp §rag-4e§1) BlffmdwpheeylddH[M}und next to

AR TR T MRS TS AN
2H); 391¢al E‘ﬂspér'f&ed iB dt 1ok Shethifle (16 n§§ 1,8- D1azablcyclo[5.4.0]undec -7-ene (0.71 g, 4.7

mmol) was added and the reaction mixture was cooled to —5°C. Diphenylphosphoryl azide

(0.89 g, 3.25 mmol) was added dropwise and it was stirred for 18 hours at room temperature.
The solvent was evaporated and the residue chromatographed on silica gel with 5% methanol

in dichloromethane to give the title product (1.02g).
15 MS (ESP): 432.17 (MH") for C;sH;sFN;03S
'"H-NMR (DMSO-dg) &: 2.58 (m, 1H); 2.85-3.00 (m, 2H); 3.12 (m, 1H); 3.40 (m, 1H); 3.67

(m, 1H); 3.92 (dd, 1H); 4.28 (dd, 1H); 4.53 (s, 2H); 4.86 (m, 2H); 5.18 (m, 1H); 5.84 (m,
1H); 7.29 (dd, 1H); 7.40 (dd, 1H); 7.46 (dd, 1H); 8.25 (s, 1H).

20 Example 4: (5R)-3-[4-(1(R,S)-Ox0-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

hydroxymethyl)-1,2,3-triazol-1-ylmethylloxazolidin-2-one

F Ok ~N A
N/
O:SD—ON\L\“‘JJ

(5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-
azidomethyloxazolidin-2-one (3 g, 8.56 mmol) (Reference Example 1) was dissolved in
25 refluxing toluene (25 ml). Propargyl alcohol (1.93 g, 34.35 mmol) was added and the

resulting 2-phase mixture was refluxed for 18 hours under vigorous stirring. The solvent was



(m 1H); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.53 (d, 2H); 4.82 (m 2H); 5.15 (m
1H); 5.23 (dd, 1H, exchangeable); 5.84 (m 1H); 7.31 (dd, 1H); 7.40 (dd,
1H); 7.48wW0dd/o76H) ; 8.03 (s, 1H). 4-substitution on the PCTaBIBOOTIDI ety
was confirmed by NOE experinents. The 5 hydroxynethyl regioisonmer shows H 4
of triazole noiety at 7.66 ppm 10 Exapl e 5:

(5R)-3-[4-(1 - - - d] Q- ' - yi-),- h-5-[(4-
{ri 11 uor BASTRS e 0ty Rl Heh e st ORUBRET ol ofhppery b RO ARG (4
0=S N N=¢hlbroform to give 1.1 g of the title compound, next to 1.2 g of the corresponding 5-
(5R)-3-[4-(3, 6-D hydro-2Hthi opyran-4yl)-3-fl uorophenyl]-5-azi donet hyl oxazo
li di n- 2- Gyygroxymethyplyegioispmeqy| )~ (Ref er ence Exanpl e 1) was di ssol ved in
refluxing toluene (15 m). 3,3,3- Trifluoro-1-(phenylsul fonyl)-1-propene
(0. 24 g,gii@@b 49\é§4mhf°&ﬁh8}f1h@l@§ul ting mxture was refluxed for 12
hours under vigorous stirrin The sol vent was renoved under vacuum

the cr DOeMMBUDM it sa oF Caaliin 2et-Aonam. bbb dddrad B imate i LY 16830
. Sodj i 0 . :
e ot e 426 P a7 o pEp b A0s G D LRGP, Bos s e

di chl or onH{ H@Angedbl¥); 29084r(h, 1HNE7. D @aNiK); phas eddyas)dridsddd, aHDr SusyEERIm

sul fate and concentrated to dryness. This residue was purified by flash
chr onat ofysapjution oxi the Brgele meiety veocrptimagddy NRER* e Bedfethiare to gi ve 100

of th j - : di
St i £1 Uy siaERe e Bk 1 oo b R AR sFanacas 25
'HNMRy(CDC131 St 2.75 (m 1H); 2.97 (m 1H); 3.10 (m 1H); 3.21 (m 1H);
3.46 (m 1H); 3.64 (m 1H); 3.96 (dd, 1H); 4.26 (dd, 1H); 4.80 (m 1H);
. . N ' . Q) 1 . ' . ( .

7.37 (dd 4 of
the tri agefl - -63 Reference
Example 1. (5R)-3-14-(1(R S)-Oxo- 3, 6-di hvdr o- 2Ht hi opvran-4-yl) - 3-
fl uor ophenyl | - 5-azi donet hyl oxazolgdin-2-ape F O N INF O=S N | 'N

NZ F

s

0=—S§ Y N

(5R)-3-[4-(3,6-Dihydro-2 H-thiopyran-4yl)-3-fluorophenyl]-5-azidomethyloxazolidin-2-one
15 (0.33 g, 1 mmol) (Reference Example 1) was dissolved in refluxing toluene (15 ml). 3,3,3-
Trifluoro-1-(phenylsulfonyl)-1-propene (0.24 g, 1 mmol) was added and the resulting mixture
was refluxed for 12 hours under vigorous stirring. The solvent was removed under vacuum
and the crude product was dissolved in methanol/ethylacetate/water (1:1:1, 30 ml). Sodium
periodate (0.21 g, 1 mmol) was added, the reaction mixture was stirred at room temperature
20 for 1 hour. It was extracted with dichloromethane (3 x 20 ml), the organic phase was dried
over magnesium sulfate and concentrated to dryness. This residue was purified by flash
chromatography on silicagel with 5% methanol in dichloromethane to give 100 mg of the title

compound, next to 13 mg of the corresponding S-trifluoromethyl compound.
MS (ESP): 439.22 (MH") for CysH;cF4N4O3S

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

The 5-trifluoromethyl regioisomer shows H-4 of the triazole moiety at 8.08 ppm.



(5R)-3-[4-(3, 6-D hydro-2Hthi opyran-4yl)-3-fl uorophenyl]-5-azi donet hyl oxazo
lidin-2-one 5 (2.3 g, 6.5 nmol) (see WO 01/81350) was dissolved in

met hanol /wohwglzases ate (1:1, 100 ml) and sodi um peri odat e PCT/GED3H0798. 2
mol ) dissolved in water (20 m) was added dropw se over 1 hour. The
reaction mxture was stirred for 7 hourgy.at roomterrperature filtered to

renove t_of +£he altﬁg L ag @'Qan X \, vacuum The
aqueous ggf_em:_cgﬁx Tple 1 P§I4t R 5)%3% d oY Par A9 3- dried over

sodi um sflhéipheAalisairiduihéheldxamlilih-droneess. The resi due was subj ected to
chromat ography on silica gel wth acetone/ hexane (2 1) to give 2.18g of
the product. M5 ESP : 351.34 (M#) for Cl5H]SFN403S ' [FNWR (DVBO-d61 S:
2.58(m 1H); 285301(m 2H) 316 1H) 3’/40(dd 1H);
3.64-3.84 (m 4H); 4.17 (dd, . 4.9 85,(m1H) 7.36 (dd, 1H);
7.41 15 (dd, 1H): 7.53 Q&S 1H), erpy

(5R)-3-[4-(1(R S) - Oxo- 3, 6-di hvdr'o- 2H 'opvran 4- vI) 3-fluorophenvl | -5-[(4-

am nonet M)-ﬁi%’-é@b@&d‘%ﬁhtb}obyxlag?éfﬁyﬁ-Iﬂu8f$)%ﬁgrwl]q5—'321%10191@&1yﬁ)xgzohd“m—y-oneO N

=S/ N

(5R) - 35[ &% &(635 ﬁmm@eavﬁe@nmesm \Qa‘d-dd%bbzladﬁraﬁremayd)l)eﬂ%ylﬁddtMé Ophel®pIghh 5- [ ( 4-
azi donethyl)- 1,2,3-triazol - | met hyl ] oxazol i di n-2- gne ampl e 3) 0&0. 718
g, 1.66 wbiodiugperpdaso(lvide. |8r¥y mmoj). %?S@kf&ﬁén pater{30 @HM%MP%@W&W&& fer
Pd/ C HOY@@\HW%@%&%@J 8SUIrfodFar hoaT: fBHPRIBbHGe Mlerds @kovd t Vs

filtered rou rane an e so vent renoved under
vacuum ﬁasmfah@gﬂtaph& thermeahariot svag eizapmettdsd @let paviutimi. |'éhe agat@rs spBitidh thysve

0.37 25 g (55% of the title conmpound.as col.orl ess anprphous solid after

| yophi | i Q}éf?inﬁﬁ was giraeigd Wltm%ylfgg'(“ﬂ-& Coper ﬁ% %@3‘?9@%?]‘@?@576

PCT/ @936%92%1 The 3ésidie M@uﬁﬁkﬁ@t@@mﬁlﬁ%@rd}‘h@bn§xhcg gél&wﬁﬂhcel&')e/he&aﬁ@ 3.00

(m 2H) 10-3.16 (m 1 3.39 (m 1 H; 3.76 (s, 2H); 3.91

(dd, 1H)(2: lﬂf)tﬁ@\(ecRﬂSgLM)theprOGQCt(m 2H); 5.15 (m 1H); 5.84 (m 1H); 7.30

(dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.96 (s, 1H). 5 Exanple 7:

(5R) - 3- [ MY ESR)SPS DRé (KIB) fhir Ky gHeF@5hi opvr an- 4-yl ) - 3-f | uor ophenyl | - 5- [ ( 4-

(am nocar bonyl )-1, 2, 3-triazol -1-vl net hvl | oxazolidin-2-one F ONNHz Y 4
'H-NMR (DMSO-dg) §: 2.58 (m, 1H); 2.85-3.01 (m, 2H); 3.10-3.16 (m, 1H); 3.40 (dd,

1H); 3.64-3.84 (m, 4H); 4.17 (dd, 1H); 4.93 (m, 1H); 5.85 (m,1H); 7.36 (dd, 1H); 7.41
15 (dd, 1H); 7.53 (dd, 1H).

Example 6: (5R)-3-[4-(1(R,S)-Ox0-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

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

N

20 (5R)-3-[4-(1(R,S)-Ox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-azidomethyl)-

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 3) (0.718 g, 1.66 mmol) was dissolved in
1,4-dioxane (5 ml) and hydrogenated over Pd/C (10%, wet) at normal pressure and room
temperature for 2 days. It was filtered through a 0.45uM membrane and the solvent was
removed under vacuum. Chromatography on silica gel with acetonitrile/ water (3:1) gave 0.37

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

MS (ESP): 406.12 (MH") for C;sH;0FNsO3S



=S/ - NN O (5R-3-[4-(I (R

S) - Oxo0- 3, 6-di hydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[(4-

met hoxycawbaaybdssd, 2, 3-tri azol - 1- yl net hyl ] oxazol i di n- 2- on@eCcEmBpb®»12) (225
ng, 0.52 10 nmol) was di ssol ved in amoni a/ met hanol solution (2M 5 m) in
a seal ed tube. The mxture was stirreggyfor 48 hours and the precipitate

gi ve the 241 ot BEsIHE015 4SBT En EFDpp s AGdEB1© 1

gi ve t he~

obt ai ned3 By (ﬁpmm mﬂnngﬂy h§76 (d, Qngt 8 9f @dd,awd 4126 (B4 1), CAL0 @R, ZLH') 5.15

chr omat ogr aphy on l'ica gel wt 5% net hanol in dichl oronet hane to give
a conbi néu, W)elsg%ffm 11119 ﬂg30 (g, N&); S0 (dgp oHY. 37.¢Rked. 1By 7E0geildbNG04S
1H NVR(DMSO-d6) 8: 2.56 (m 1H); 2.97 (m 2H) 3.13 (m 1H) 3.39 (m 1H);
3.67 (m 1H); 3.96 (m 1H); 4.27 (dd, 1H); 4.89 (d, 2H); 5.21 (m1H); 5.84
(m 1H; EXa@pldHd5R -(1R.$BOko- i vdio-2H- my_anm vIy-34Bugrophanyi}-5-7(48

8. : : ) ;

(5R) 3- [ AMINOES ‘ A ‘ H S| ) - 3- f1 uorophenyl | -5-[ (4-
(et hoxyca rbonyl)am norret hyI) 1,2,3-tri azol I-vI met hMI | oxazol i din-2-one F
O iN NOGSN,, I\~ B O

(5R) - 3-[4- (1(R S) - Oxo- 3, 6&}3?‘ an '21 y}

uor ophenyl ] - 5-[ (4- am ndef yI Y @}EL} thy? ] oxazol i di n- 2- one

(Exarrple 6) (50 rrg, 0.12 was df ssol ved/ 25 suspended in pyridine (0.5
dic r t led to -25C

Vet hyl car gl e ?Fﬁfxgé"%%hh%% B B Y 2T Fred For

30 mi nut ﬁﬁtho‘x’b@rh;cﬁ@c)tl 2,8-tviazol dugnetted] onazokidine2 oae FExahHla2 p(22) mam 6.5801 vent
was evaporated WD 03/ 072576 PCT/ 3/.00791 er vacuu .
Chr o g by AT Yadda SRR PRGN P BB RENaR a0 1k ANt Re: 318 Figfafe 50

879 | 16
For CootBEREDELel 1 FRie TRRHE breo RuOR iFL e feutiyiokRur SRessadhd 1o

2H); 3. ls‘ly-aéheiﬂSVl(lmth)]ll-d)xta& 8 gB& thertitld édmpBinB@s @splo@r—]lyss Blid. Fyrther mqﬁuct3 90

(7dgb g‘ E?jwaﬁ_ tam?d Eb célbc&ntr%g th§ ?ﬁl?a((%&l%w?g&y pyné@ét{gg by%omatograf)}@/ or%‘ H:
silica gel with 2.5% methanol in dichloromethane to give a combined yield of 148 mg.
15 MS (ESP): 420.13 (MH") for C;5H;sFNs04S
'H-NMR(DMSO-dg) §: 2.56 (m, 1H); 2.97 (m, 2H); 3.13 (m, 1H); 3.39 (m, 1H); 3.67 (m,
1H); 3.96 (m, 1H); 4.27 (dd, 1H); 4.89 (d, 2H); 5.21 (m,1H); 5.84 (m, 1H); 7.30 (dd, 1H);
7.41 (t, 1H); 7.47 (dd, 1H); 7.48 (s, 1H); 7.88 (s, 1H); 8.59 (s, 1H).

20 Example 8: (5R)-3-[4-(1(R.S)-Ox0-3,6-dihydro-2H-thiopyran-4-vyl)-3-fluorophenyl]-5-[(4-

(methoxycarbonyl)aminomethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one

F

O =N o}
0=8_7 N)\;O\/N\NJ/\ <

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

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 6) (50 mg, 0.12 mmol) was dissolved/
25 suspended in pyridine (0.5 ml), dichloromethane (2 ml) was added and the solution was

cooled to —25°C. Methylcarbamylchloride (20pl, 0.26 mmol) was added and it was stirred for

30 minutes. The reaction was quenched with methanol (3 drops) and solvent was evaporated



Exampl e 9:

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl | -5-[ (4-
hydr oxymewbyBp7257&2, 3-tri azol - 1-yl ) met hyl | oxazol i di n- 2- one PETGHRIEN790 \' S N
N~CH 10

(5R) 3-[4-(1, 1- D oxo- 3, 6-di hydro-2H-t higgyr an-4-yl ) -3-fl uorophenyl]-5-(azid

nmet hyl) xazol i d| 2-0one fer nce Ex )
d| ssol veay&éﬁg%% r?rﬁlatfgraib ¥|8?| g?lony"@c@o%%%%%%ggpe%ng@.égg%ﬁ (12
g, 61 mTﬁJg)(sa%t)ionmwompbnﬁﬂamLﬂ:&sim 2 m) and stirred at 90C.
After 30 mnutes nore NWP (2 m) was added and stirred for another 3.5

hour s. Tﬁﬁi@1 a6 Y6 sOIH Y EdricegHLERQDJSON mi xture was taken up in DVF, it
ere

was fil and then concentrated under vacuum The resultllrrg oil in

resi dual IDMMRADMED:nEX003MHphE d2.68 (r9i Hil)s a2 §28.08 (irh 26D c Bl 1droketmaldb)

Chi or o ordpiie hHos 3666 90”2t e drl peBeed 3t 2542858 By Lebimara >
5- hydr oxg 8ty i Hye8iza éﬁpmﬁﬁ ™30 (&ENENH AT a0 (88, IHY W@ﬂmlqgr’amm aml

presented a mnor product (TLC: Rf 0.4, chloroform nmethanol = 6:1). The
structures were assi gned based on NCE st udies. MS4SP t51122 94 (M—l;r) for

C18H19FNE@a®pid-9: HD1dBioxp S06ydittydro-@H - : ~flgorpph ((4- 2H):
3.91-3.94 (m 3H),; -4 54 (d b © 4.82 (d, 2H); 5.16 (m
1H) ; - ! 7.41 (dd, 1H); 7.50 (dd,

1H); 8. 03 (s, lH) VD 03/ 072576 FPCT/ GB03600791 |>© Ref erence Exanpl e
(5R)-3-[4-(1, 1- Di oxo- 3, 6- di-hydr 0-RE th| o@{Lan 4|\¥"F

fl h Il -5- d hyl )\ _ox4

(5R) - 30[4 (3,6-Di hydrg 2H-t hi opyr an-4-yl)-3-fl uorophenyl]-5-(azi donet hyl)
oxazolidin-2- 5 one (WO 01/81350 Al; WD 02/081470 Al) (7 g, 20.9 mmol) was
di ssol ved in dichl oronet hane (200 rﬂ) and cooled to OC. A solution of

3- chl or offg)EeRM, blhcxcd3,61CBhyﬂrq,2H—t?l0%yr2®24 91)fﬁfﬂu9r0mmd$}é@d§mmﬂwl)se The

t t d.t h t
stiTred pepolftnsdans oRee st FRforEI s #STRTBRGLS duPled Abnedliton "
m xture yWagndshigsa-Nptdperd-N (BEC630%RL7) VESHSA ritinbl) 2a8 NepiéthygDaiolidbne

thi osul fate
15 (NMP, 2 ml) and stirred at 90°C. After 30 minutes more NMP (2 ml) was added and stirred

R @ >-N. , /N N

for another 3.5 hours. The partially solidified reaction mixture was taken up in DMF, it was
filtered and then concentrated under vacuum. The resulting oil in residual DMF was
chromatographed on silica gel with dichloromethane/ methanol (16:1) to give 8.64 g (50 %)
of the title product (TLC: Rf 0.3, chloroform/methanol = 6:1) as a colourless solid. The

20 corresponding 5-hydroxymethyl regioisomer was separated during chromatography and
presented a minor product (TLC: Rf 0.4, chloroform/methanol = 6:1). The structures were

assigned based on NOE studies.

MS (ESP): 422.94 (MH") for C;sH;9FN4OsS

'H-NMR (DMSO-ds) (500 MHz) §: 2.98 (m, 2H); 3.28-3.36 (m, 2H); 3.91-3.94 (m, 3H);
25 4.27 (dd, 1H); 4.54 (d, 2H); 4.82 (d, 2H); 5.16 (m, 1H); 5.23 (dd, 1H); 5.84 (m, 1H); 7.30

(dd, 1H); 7.41 (dd, 1H); 7.50 (dd, 1H); 8.03 (s, 1H).




10 solution, then with aqueous sodi um hydrogencarbonate solution and with
wat er and dried over sodiumsulfate. Chromatography on silica gel with
hexanes/ woeBsoms7d 3: 2) gave 6.75 g (88% of the title compowBdz/odE1 SP :
367.1 (MH) for C15HL5FN404S ' H NVR (DMSO d6) (500 MHz) S 2.98 (m 2H);
3.35-3.40 (m 2H) 3.71 (dd 1H); 3. 79 665 (dd lH) 3.82 (dd, 1H); 3.93
(M 2H); @de17 (dd. 1H) ) 4,93 \ ;742
(dd 1H), - 4,32, 7 H XL 4 A9 O |
(5R) - 3- [ﬂu%o%g%ﬂ %nd@niﬂtijﬂf@bihz%ﬂdtmzagw an-4-vl)-3-fluorophenyl | -5-
[ (4-bronmonet hyl) -1 -trrazol-1-yl)nmethyll oxazolidin-2-one F O NO 20 O
SNqgNs/ Br / (5R-3-[4-(1, 1-Di oXxQ- 3, 6-di\yydr o- 2H—tJdN opyran-4-yl)-3-fl
' 3 i -1- y,IN‘ret hyl ] oxazol i di n- 2- one

: : Nt et | ab |t‘im'de(1.93 g, 5.8 mmol)

were di ssol ved/ suspended’i n-ch chI or'omet han m ) and cooled to OC.

(
T h I 2. 05 dded
s’ St 1 KUR-T D o TRt 28- o fsh-+ BRophanyHor be e DO RSP o ur 0.
The re@%hg(‘&ﬁd@ﬁéﬁls‘é A@%vénﬁ/om@%g %SZdehﬁlo@)e\lvascdlleéWédE}Hd product was
t exanes

eluted w acét one t1ons contali ning product were
pool ed, sahieomethvase 260mmiEandicuddrd toHEAuMnsalndoef DBhOTHETENRGT/ACBABI 8791

67 prod reci pitated. from djchl oronet hane dition of hexanes to
o ve't he 107 P2 bt addc wab it abies PhStir S nibe Y lactiBlodhs Bep
485/ 457 Qé\%ﬁ&atﬁ&rovg@ R 8SRRAGRR stilehNMGR aﬁmrﬁiﬁﬁo hREeMlzhold: terﬂp&&ufem
3.28 H; 3.90-3.94 (m 3H); 5 4.28 (dd, 1H); 4.77 (s
4 84 ( md ThH)qaCSOIlﬁm(tme vad)dilugedaaitls pthyhagptatez We(dddlth aqueoussegium Glugsulfm)
7.47
(5 - 40 sorplbr, b Saushl) sl S FovSescapiprais suyiop and pitharasgingsried v (4
}‘\L léor irrefs&ylhﬁ] shifgte 3ChrohAZSYrapkry)on) sifedalpél bvammﬂedl AetdnO(EB2) favOONAY; 383%) N

of the title compound.

MS (ESP): 367.1 (MH") for C;sH;sFN4O4S

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

(dd, 1H); 7.42 (dd, 1H); 7.54 (dd, 1H).

Example 10: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-

4-bromomethylD-1,2.3-triazol-1-y)methyl]oxazolidin-2-one

F 0]
_N
0% >\'\ \ J/\
/S / N N Br
O/

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-hydrox ymethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 9) (2.05 g, 4.9 mmol) and carbon

20

tetrabromide (1.93 g, 5.8 mmol) were dissolved/ suspended in dichloromethane (100 ml) and

cooled to 0°C. Triphenylphosphine (2.05 g, 7.8 mmol) was added and the reaction mixture
25 was stirred for 10 minutes at 0°C then for 20 minutes at room temperature. The reaction

mixture was applied onto a silica gel column and product was eluted with hexanes/ acetone

(1:1). Fractions containing product were pooled, solvent was removed under vacuum and



(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydro- 2H-t hi opyran-4-yl)-3-fluorophenyl]-5-[(4-b
romonet hyl )- 1,2, 3-triazol -1-yl net hyl ] oxazol i di n-2-one (Exanple 10) (385
ng, 0.8 rwolop/onsse di ssolved in a mxture of 1-butyl-3-netlayiGBozioodmzol i um
tetrafluoroborate (1 nm), acetonitrile (4 m) and 15 water (90 |).

Pot assium fl uoride (231 ng, 4 mol) wa 7a.dded and the reaction m xture was

the. or gaiRopngee oo ahn iy Rmadiony OF ool e lotheF el Gr el None ana

dried ovesm umesid (82t%®) as @Mlﬁm@@ﬁ&phy on silica gel with
di chl oronet hane/ DWVF (30:1), followed by precipitation from

di chl or oggg { pRs/AsnIypiee CBG gBRIENGGI8 product as col ourl ess needl es. 20
Ms SP . 424.9 (WH) for Cl8H1L8F2N404S 1H- Nl\/Ré8 DVSO- d6) 3300 MHz) S: 2.95 (m

2H); 3. 28R (DMSQ1dy) (500 4H2) §52.08(m3Hy); 3 -@@6((@@2 Hp 908 .%6(n. B2 H) ;
5. 16 (ﬁ‘pfté@&d e 4\ s 3By, L3P Th; 56 (o 185: 5:85%, Ty 230 (o8, B, Fuy 1D -

25 Exa

(5R) - 3- [ fad 13- Puoxed, 3H; didev@dr gi2H t hi opyran-4-yl) - 3-fl uor opheny11-5-{f4-

[ (am nonet hanei m ni urbr oni de)thiomethyll-1,2,3-triazol -I

-yl I methyl | oxazolidin-2-one NBr FS O\ NO\I/ NH2 0 %Qd _ N~-N W

03/ 072576 PCT/GBOS/00791 - 68 .

(5R) - 3- [ &x¢ 2 Pry A phen

romonet h 2-one (Exarrple 10) (3 4 g,

7.0 mol . P OJ‘% ﬂ”%ln@refl uxed in ethanol (100

m) for 2 hours under vigorous sEi rring. N%h\ reacrN| on m xture was cool ed
: t

to roomtenperature, fdlt eq et hang? ried 5 under vacuum
to give 3.67 g (93% of\g d ay a rIe solid. M5 ESP :
481. 26 (Mm+) for ClI9H22EK6Q4SZ 500 MHz) 8: 2.94 (m 2H);
3.29-3039 (m 2H): 3.74 (s, 2H): 3, 87 3.92 (m 3H); 4.25 (dd, 1H); 4.56
(s, 2H); 4.83 (d, 2H); 5.13 (m 1H); 5.81 (m 1H); 7.27 (dd, 1H); 7.39

(Egd 1H) (5R7) HA-(1ddDidNd)- 3,6 &ilRird-2 H-thidpyrad-0H)-Gbflorogtdnyl 15- 8-tk bhismetBil)- 10
anp
( 5R) 3 [ 4,2(31tr11az®r bxboeshdlanapglifier2anet (Fixampleatd) 4383 me 0.8 mypel pie digpelvesl | 4.

[ (et hyl J‘A Rﬂ{{ﬁxtemfll'—but%-ﬁn%tﬁfl-uﬁﬁ?&ohdm te¥IJaﬂH&{)Bé'1Ja{ @m,oziclefé)hﬂnl% (9 'Prﬁ) §f1d

15 water (90 ul). Potassium fluoride (231 mg, 4 mmol) was added and the reaction mixture was
heated to 100 °C for 4 hours. It was diluted with ethylacetate and water, the organic phase
was washed with water, diluted with dichloromethane and dried over sodium sulfate.
Chromatography on silica gel with dichloromethane/ DMF (30:1), followed by precipitation

from dichloromethane/methanol gave 86 mg (26%) product as colourless needles.
20 MS fESP ): 424.9 (MI‘F) for C18H18F2N404S

'H-NMR (DMSO-dg) (300 MHz) &: 2.95 (m, 2H); 3.28-3.36 (m, 2H); 3.92-3.95 (m, 3H);
4.26 (dd, 1H); 4.85 (d, 2H); 5.16 (m, 1H); 5.47 (d, 2H); 5.82 (m, 1H); 7.27-7.49 (m, 3H);
8.37 (d, 1H).

25 Example 12: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenvyl]-5-{[4-

[(aminomethaneiminiumbromide)thiomethyl]-1,2.3-triazol-1-yl}methyl]oxazolidin-2-one

+

N B

F Q ~N
s N N—
7 /



FON- A/ NNO 15

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2Ht hi opyran-4-yl)-3-fl uorophenyl]-5-][ 4-

[ (am nonewban®iasrei unbr om de) t hi onet hyl ] -1, 2, 3-tri azol - 1- pCretBeglodxazol i di
n-2-one (1 g, 1.78 mol) (Exanple 12), nethyl iodide (1351, 2.17 muol)
and tetrabutyl ammni um bromde (a fewgygystals) were vigorously stirred at

iy and BectstssRiont MG A RRy - Sy Jl s i fr o BERGHTD (10
m xture wWas- @Iialz@lt Bgiln\mﬂﬁ}k‘l]dilazdﬂidm promk [Bxenpled6h€tld @i 7.0 MivbBané dusurkiC(0.54nd

pot assi um hosphate buf fer dried over sodiumsulfate.
Chr omat o&r'}) pRymolpyyers rpﬂe@dgmetl\ml?lr{lg&g{lb%éﬁ housnder v&orguaitﬂaa%ﬁtf 994 g of

the titl P f
L1 BRSPS Bl g e o Bl b o
3. 28- 35 38ndemyadidjr to3eiVel3.63 g (92H) of t&eﬁﬂe@oﬂ@on(mi asEﬁl-ti)OioMleQS?SO(lldd 1H); 4.81
(d, 2H): 5.16 (m 1H): 5.83 (m 1H: 7.29 (m 1H): 7.40 (dd, 1H): 7.45 (m

1H); 8. OBIS @ESPIHIS] VO3 o7 C5Eh,GDLER03/ 00791 - 69 Exanpl e 14:
5R) - 3- [ 4 (1 1-Di oxo- 3, & di hvdro- 2kt t hi L] 5- 4-
1£(rrzet hy|[fl 159 M) §,4-94 7. 71 i[ﬁiﬂt H#K%}xi@gﬂ %%giﬁyé 870 0 :

FOS p 1

(5R) - 3- [288%(“13% oiédl?g%k%-lg)h?g%%’%&)f ﬁllgo3 &‘/ir%}r%) 45 1? m Hﬂ usotr%g) eny% ]7 %57[ [ 4
5 [ (et hgdd, hHy) 789 ligd, |1H);, Z,43-(td,i 1dB)o18-16- () 1HEethil IbmsngH)i Odi8n(bts; @He ( Exanpl e
13) (0,994 g, 2.2 mmol) was dissolved in dichloromethane (50 m) and

cool ed®to 0C. 3-cCnl or oper benzoic acid (0.807 g, 70% 3.3 mml), dissolved
in dichlgg ié‘ﬂl SRYS. Jiﬂilymax@%e&kh ARR2H-thio TQ&‘A-] 351 oPBpREmI]L8-f4-WaLS
then sti ure. Was uted w et nyl
acet at e Hnuetlsy pief 1uikzdrtiazodd byl loxgeolidin2keneat e sol uti on was added.
The resul ti ng 10 preC| pltate vvas coI I ected by filtratgon, washed with

sodi um hydrogen carbonate sol utift Q ZN
SN »\o N
N N N

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

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

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

hard foam.

MS (ESP): 452.98 (MH") for C19H2;FN;04S,

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




water and with ethyl acetate and dried under vacuumto give 0.467 g (44%
of the title conpound as a colourless solid. M5 ESP : 485.23 (M+) for
Cl19H2 1FN4W693/014370NVR ( DVBSO- d6) (300 MHz) S: 2.96 (m 5H); PETAE03/0401( M
2H); 3.90-3.95 (m 3H); 15 4.26 (dd, 1H); 4.63 (s, 2H); 4.86 (d, 2H); 5.16
(m 1FD 5.82 (m 1FD 7.28-7.50 (m 3fgg. 8.24 (s, 1H). Exanple 15:

h

[(dlphen as T . :

F O ~N O]gnN:thﬂs&lfdﬂyl ﬁhvl@hﬂ tﬁ@zol 1- vlmethvl]oxazolldm 2-one

(5R) -3-[4-(1, 1- D oxo- 3, 6-di hydro- 2H-th|opyran4yl) 3-fluorophenyl]-5-[(4-h
ydr oxynmet hyI) 1,2,3-triazol -1-yl met hyl | oxazol i di nné 8xne (Exanple 9) (0.66

g, 1.6 mol) was di ssol ved/ sustended iy dichloro /[ pyridine (10 m,

2:1) and it was cool ed.to nyI 0s hor or¥date (0.33 m, 1.6
mol ) dissolved in dic%kg Oonme h ded drop wi se. The
reaction m xture was sé&rxed/ or \"30/ n C and then an additional

60 .tl1 (0.29 mmol) of diphenyl phophorochlori date was added via syringe and

It was 5 Bels GROBYPE-B2thiopsnS4-yNedudepheayt fe- hour. 1t was
quencheggﬁggap% ogpﬁateébuffég (pH $¥@ gllz?ed &ntg e?ﬂ ﬂﬂacetate and the

gﬁ gani & plvesheylthemgdyHed?2) @/rtlrlhzqhalnéﬂm@thml]W@l@rhwe@nes{&mﬁiesléb fQPUt g, 2.2
t
Choog ot RIS YofReLden oot RE T mAESRER (& NckRybtia P

C30H28 FNdM 8PS, 7398\I8R ﬁlﬂl\zﬁpddﬁc)lvécﬁiﬁ(lllémﬁrbnﬁthaﬂe QZD Ihmwagl'd)ideﬁdlﬂﬁ-\ﬂse?ﬂ[‘ hém
2H); 3.90 (m 3H)

; 4.12 (s, ?) 1@
1H): 5. 3%eacken mturegwagghe(qﬁtlrggpb or ?7hq_Lgs 7t r@gm(tﬁlinperppbrc Inggdl'}ut%i]W(th]et ;")
8.30 (s, |
(5R)- o AT xS suciiy sy pdpgpen sybams solpgon gy aied Theepng
cyanorrét Ip;elcipitﬁte&rﬁ-dotlécazabby flittydtions Wyshed exthzodiudi nydPegenecafbo@athl sblution,~- O |

O N/ D11
water and with ethyl acetate and dried under vacuum to give 0.467 g (44%) of the title

compound as a colourless solid.

MS (ESP): 485.23 (MH") for C19Hz;FN4O6S2

'H-NMR (DMSO-dg) (300 MHz) §: 2.96 (m, 5H); 3.28-3.40 (m, 2H); 3.90-3.95 (m, 3H);
15 4.26 (dd, 1H); 4.63 (s, 2H); 4.86 (d, 2H); 5.16 (m, 1H); 5.82 (m, 1H); 7.28-7.50 (m, 3H);

8.24 (s, 1H).

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

diphenoxyphosphinvl)oxymethyl]-1.2,3-triazol-1-ylmethylJoxazolidin-2-one

. ®!

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

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 9) (0.66 g, 1.6 mmol) was dissolved/

suspended in dichloromethane/ pyridine (10 ml, 2:1) and it was cooled to 0°C.

Diphenylphosphorochloridate (0.33 ml, 1.6 mmol) dissolved in dichloromethane (2 ml) was |
25 added drop wise. The reaction mixture was stirred for 30 minutes at 0°C and then an

additional 60 ul (0.29 mmol) of diphenylphophorochloridate was added via syringe and it was



N

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[(4-

[ [ (di phermapyploosphi nyl ) oxy] met hyl ]-1, 2, 3-tri azol - 1- yl ) net rgirjcBoamoeton di n- 2- o
ne (Exanple 15 15) (0.5 g, 0.76 mmol) and sodi um cyanide (0.22 g, 4.5 mmol)
were di ssol ved/ suspended in DM (10 ug). and it was heated to 60C for 1.5

nours. (pﬁlfp%?foghrgd{ﬁ‘%q}]m tlpwgg En RS ShosphS BEe b PRI AP hHAEAPSPhaL &

Chr onat ogteapé yndthe Dirganieptgrt was thmd%mneétehmmﬁd qver fdigavdf286 ngy ( 72%
of the title conmpound as a cqlourless soli
C19H18FNShZeategrapiy ‘(WB@&%)WI eto X@es% éﬁto(%hve §§5g<§0‘%§ gtz‘égl tem 2H)

3 88 3.9 4, 24 dd, 1H): 4.82 (d, 2H): 5.14
2 sgoéﬁéunﬁﬁgsahafh%%?ﬁd 1H: 7.38 ((dd, T)H); 7.45((dd,H)1H); 8. 1Esm(s,

(5Rj 3- [&‘%D gigsg\%r f(ﬁccfons th opvran-4-yl)-3-fluorophenyl|-5-[(4-

&hl or omet HI\NMRADAMSOtd; ) 600IMHz)y8: 0 ih] 2Bbp 7Z029-8i3-(Br, GHY; 3D0QMN3HN O1p%s,~ N
(5R) - 3- [ 4H):14.24 6l 15D 3 4831 2D o S A (n LSy 73R (. 9H)5- 380 (ot BBhERST71204) (4- h

ydroxymetmyl >35174? @%th)aﬁojgv&%j-%Jlfgt hyl ] oxazol i di n-2-one (Exanple 9) (0.65

ol Ve 72576 PCT/ GB03/00791 -71 suspended in
d| chl oronet hane/ pyridine (10 rri 2: 1) and reacted with

di phen ]

The sdPvase : . Lony LA :

and S0l gl oyt AR 1925 AR A b A S o AN 2 LETDE {0 make. the
cyani de) XTUre was heated a C 5 for 30 mnutes and then
at 80C for one hour. It was dilbBted witRethyl acef at e, washed with water
and dried over sodiumogulfate. Cmonatog y ON Si gel wi th hexanes/
acetone (1:1) gave 0>9g( : tithe ¢ und a col ourl ess
solid. M5 SP : 441. 01\ 1% 8ClFN4’JJﬁ'S/ H NVR ( d6) (500 MHz)

8: 2.98 (m 2H); 3.29-3.37(m 2H); 3.90-3.95 (m 3H); 10 4.28 (dd, 1H);
4 84 4. 8(5K)B-[44H) 1-Dioxlo73 6rdihyidr) -2 HSthsyfam 4-$B)3-fidor3phenyl]- LR 7. 41 (dd, 1H);

| :
(smy - ") A gibhenory dhesier DT ar GV B L Atiaggh Ay imeshy loxarelisin-gme SGHamele [ ( 4-

hydr ox¥mg§§vl9 s b7 mindol) #A%baiuht &afRk R bd g0X379hb1 WerLaie@ved/ suspended in
DMF (10 ml) and it was heated to 60°C for 1.5 hours. It was diluted with ethyl acetate,
washed with potassium phosphate buffer (pH 7) and with water, and dried over sodium

sulfate. Chromatography on silica gel with acetone/ hexanes (1:1) gave 236 mg (72%) of the

title compound as a colourless solid.

20 MS (ESP): 432.07 (MH") for C19H;sFN504S
'H-NMR (DMSO-de) (500 MHz) &: 2.94 (m, 2H); 3.30-3.34 (m, 2H); 3.88-3.90 (m, 3H);
4.12 (s, 2H); 4.24 (dd, 1H); 4.82 (d, 2H); 5.14 (m, 1H); 5.81 (m, 1H); 7.28 (dd, 1H); 7.38
(dd, 1H); 7.45 (dd, 1H); 8.16 (s, 1H).

25 Example 17: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-
chloromethyl)-1.2.3-triazol-1-ylmethylloxazolidin-2-one

F @) N
0 >\ Né
\\S N Q \ j’\CI
O// / \)\/N

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-hydroxymethyl)-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 9) (0.65 g, 1.6 mmol) was dissolved/



FO~N N OSN~0 N OH 150 C

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-(azid
onet hyl ) woxapwisieli n- 2-one (0.8 g, 2.2 mml) (Reference ErampmBe3B)79and
tetrahydro-2-(2- propynyloxy)-2Hpyran (1.3 m, 9.2 nmmol) were refluxed in
toluene (5 m) overnight. The solvent.mas evaporated and the residue was
filtered nol (20:1) as eluant
to give %lﬁégr{(’:dregdA hﬁﬁl ' nesggﬁcw% @Ong?rlﬁggé) %gte?‘r?&@al 1 Eat [ o) Thi s

m xture d@ﬁe@lﬁﬁ;@ph@dchldhda&t (1ahly dréohmot)s dewtribad 6r Examble PD Ttk Jsolvanteyasc

acid was added (5 drops) and it was hydr 0 Pd/ or mal

pr essur efegmyed HBﬁlﬁrtVéﬁ"ﬁJé‘P é‘ﬂ%‘ieéldf‘%Fake’E\‘AB“HQ%? (lﬁtmﬁagg F?Cilwarcaaé %ﬁ P%E:@‘ﬁfi Q 0. 45

M ”E"bra{sgf T’cﬂ%eﬁ&l WE: &ﬁgy e‘dg'gﬁﬁe) %E%ﬁ%org%ﬂﬁﬁt@&rlﬁﬁﬁﬂ aPB0% | i ca
h dic nol

gel wt r onmet (20:1) gave 176 ng 25 (19% of the title
conpoufhdfea$0aniootes amd &ss astil°Cdor orlehaBP It waodilued wivhiejhyl wetmmh%wﬁs

I3 H—2 2' N(Rm( \[R?Ié\l/t%%n(? ?%gov(eﬁf l%_wssulégt%g&e éﬁxatogigphy 12?11 %élC% ghl w%exa&e% élg rE}]ne > H)

480 (d, (2 1) 7.26 (dd. 1
739 (dd ﬁ)ﬁ)avéolzég m%mthetﬁ}e%%”(p@dnd%?Olgtf%%gdsnfbstk? tution <()n the

triazol ep, . Was ot ity feed Nl et gidi es. WO 03/ 072576 PCT/ GB03/ 00791
RN OV 168 €, ;s O

(5R) - 3-] HNMR;(DMS@—dB) 69 Mo - 298 (rhj 2V _r3a29f8,.-39{n),-23*1)f, | 30-08Aémy BH);5- [ 4
(I 148 2ok QAR $o04 8 OREARY'9 i o ot s 86, iy R0 B 1B 3% ! fhay?- one
(5R) - 3- [446% 1@)03(97%@}@ hydr o- 2Ht hi opyr an- 4-yl ) -3-fl uorophenyl]-5-[(4-b
r ononet hy 5 1,2,3-triazol - 1-yl met hyl | oxazol i di n-2-one (Exanple 10) (211
ng, O. 44 mml) and 1H1,2,3 triazole-4-thiol, sodiumsalt, (80 ng, 0.65
mmol ) weEeamiphsif: (EX)- 3-!ﬁ4 Mﬂlﬁxmar@grb-éﬁ-thlwmébm) Saﬂuomghemﬂhégffht ure.
DVF was J ( y on silica gel with

di chl or oBE R P - i of the title conpound as
a colourl ess sol i d. F 0 N
o) — )\ NZ
\\S/ >—< N 7 }\1 / OH
7\ N\ 7/ \)\/

15
(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)
oxazolidin-2-one (0.8 g, 2.2 mmol) (Reference Example 2) and tetrahydro-2-(2-
propynyloxy)-2H-pyran (1.3 ml, 9.2 mmol) were refluxed in toluene (5 ml) overnight. The
solvent was evaporated and the residue was filtered over silica gel with dichloromethane/

20 methanol (20:1) as eluant to give the crude 4- and 5- substituted triazoles in ~ 1:1 ratio. This
mixture was dissolved in tetrahydrofuran/ methanol (2:1, 20 ml), acetic acid was added (5
drops) and it was hydrogenated over Pd/C (10%) at normal pressure and room temperature for
two days. It was filtered through a 0.45 uM membrane and solvent was removed under
vacuum. Chromatography on silica gel with dichloromethane/ methanol (20:1) gave 176 mg

25 (19%) of the title compound as a colourless solid.

MS (ESP): 425.12 (MH") for C;sH FN4OsS

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

30 Substitution on the triazole moiety was confirmed by NOE studies.



10 Ms (ESP): 505.92 (MH) for C20H20FN704S2 ' H-NVR (DWVSO-d6) (500 MHz) S
2.97 (m 2H); 3.30-3.45 (m 2H, under HDO; 3.74 (s, 2H); 3.87-3.93 (m
3H); 4.22wé.0307455m¢ 3H); 4.79 (d, 2H); 5.13 (m 1H); 5.83 @Eam/cBdp/ 0079129
(dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.88 (s, 1H); 8.00 (s, 1H. 15

Exampl e 20: -72-
(5R)-3-[ 4 . '. W BY; 4.0 ! _py.[ 4-
[(1H i m B8ORS ‘ Bre F

OH O NI 3-tr1&io$4 ﬂ%hl&hethl)LI S.@ﬂtrrazol,-l bllﬁéthlvl]oxazolldm 2-one

(5R)-3-[4-(1, 1- D oxo0- 3, 6-di hydro- 2Ht hi opyran-4-yl ) -3-fl uorophenyl]-5-][4-
[(dlphenoxyphosphlnyI)oxynEthyI] 1,2,3-triazol-1- ylne Nloxazolldln 2-one
(Exanmpl e 15) 20 (0.125 g, 0.19 nnDI) as addad to P2 QLNtlon of

2- mer capt oi ni dazol e (3% 0. 39 -~-|) h;?ﬂfé ani " the resulting
solution was added to a,®? 2 drlde (15 ng, 0.38 nmol) in
DVF (2 ml). The reacti®n mxture was stlrred for 30 mnutes and then

ot ot el i TR0 B 2R R P SR I B L Rl

extracte acet at’e, was i car bonat e
and br bné,2,3driaedl- bylketetlsyd thixapo | giih-2atne (Emin;% lﬁ)o(ridémg, @t%dnml)\aad uél-1.8.3gi ve

(VH) 1 ofiealBH A" o5 08 BEoR 68 oes] Bl D076a 1 DMF (LFRARILRO o) o

12.12 ( bB%mlkhg at rgorg Jcerﬁpieratﬂnl'cl) DMF %s fé?hm%lﬂmdgr v%@mﬁm Cﬂrbﬂnat %‘ﬁy(olﬂrsﬁlca 2H) ;
5.77 (s, 7 (d, 2H);

, 1 3.87
(m 3H); ge13v131 «41nhlomﬂ)eth@egﬁe(hgn012ﬂ-§ 1) @@d&ﬁpﬂl&(ﬁ%) ofl_ge title cornpound aslzj)
(5R) - 3-[ 4- ﬁ Ihﬁg 3, 6-di hydr o- 2H-t hi opvran-4-yl)-3-fl uorophenyl | -5-[ 4-
(phenyl ! “)Sfﬁ? thyll-1,2,3-triazol-I-ylmethyl | oxazolidin-2-one F O/

N . SS | ~- ' ride (30 ng, 0.76 mmol) was suspended
O, M aous T G oy 2R
"H-NMR (DMSO-dg) (500 MHz) &: 2.97 (m, 2H); 3.30-3.45 (m, 2H, under HDO); 3.74 (s,
2H); 3.87-3.93 (m, 3H); 4.22-4.27 (m, 3H); 4.79 (d, 2H); 5.13 (m, 1H); 5.83 (m, 1H); 7.29
(dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.88 (s, 1H); 8.00 (s, 1H).

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

(o]
H

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

[(diphenoxyphosphinyl)oxymethyl]-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 15)
20 (0.125 g, 0.19 mmol) was added to a solution of 2-mercaptoimidazole (38 mg, 0.38 mmol) in

DMF (2ml) and the resulting solution was added to a suspension of sodium hydride (15 mg,

0.38 mmol) in DMF (2 ml). The reaction mixture was stirred for 30 minutes and then

quenched with excess of aqueous sodium bicarbonate. The mixture was extracted with ethyl

acetate, was washed with sodium bicarbonate, water and brine, dried over sodium sulfate and
25 concentrated in vacuo to give 40 mg (42%) of the title compound as a colourless solid.

MngSP) 505.10 (W‘F) for C21H21FN60482



0.76 mml) was added, followed by addition of

(5R)-3-[4-(1, 1-di oxo-3, 6-di hydro-2H 10

t hi opyr arw®-03l0y2536 f | uor ophenyl ] - 5- [ 4- [ (di phenoxyphosphi nylpaxysmibmh] - 1, 2, 3
-triazol -1- ylmethyl]oxazolidin-2-one (Exanple 15) (250 ng, 0.38 mmol). The
reaction mxture was stirred for 5 hauss, then quenched with sodi um

D oo SR L s LA M, A B 0B,

on si | i caggek 7w e Saomehhame! 4.77 dizgh) ar gl bERE4Qavad ! 119); 13.87 en15H
conmpound ag an éff}?)ltem'ggggp (2@ zyrg 5‘529 \(§8 (tl\}/HQH+) ng &

C25H25FNA 8482 2HM- RIPR(GCBEN3 6: 7. 60 (s 1H); 7. 23(m"n 8H); 5.74 (m 1H);
5,05 (m 1H); 4.73 (d, 2H); 4.17 (t, 1H); 4.02 (m 1H); 3.80 (s, 2H); 3.66
(m 4H 3.24 (m 2H); 3.07 (m 2H). 20 Exanple 22:

(5R) - 35 Exdrhple P1:0X3R)33-B4-¢li, hﬂnﬁm—&&dlhmwzm hibpykan-3-vi)-3-luopbystivnlyl]-HE4-4-
(di met hyl am no)rreth l-1,2,3-tr1azol- | -ylnmethyll oxazolidin-2-one F N

N: - N 1jthiomethyl]-1,2.3-triazol-1-ylmethyl]oxazolidin-2-one

(5R)-3-[4-(1, 1 D|oxo 3, 6-di hydro- 2H-t hi opyran- 4-yl ) - 3-f |.uar ophenyl ] -5-[(4-b
rononet hyl)- 1,2, 3-triazol -1:yl net hygg\gxazol i di n-2-one anpl e 10) (250

ng, 0.52 mml)was dlssolved 25 in (1.5 mM) and di Ayl am ne (in
water, 40% 250 |, ?\\_ ~ add oTher\Fa.,Qgture wag heated to 50C for

30 minutes. Triet hyI ‘ \mnd Ent’ was WD 03/ 072576
PCT/ GB03/ 00791 - 74O ewby ] vacau tography on silica gel with
acetonitrile/ water (5:1 to 3:1) gave 90 ng (39% of the title conpound as
a col our S@cﬁﬁm&@hhde (%ngELSR) mnﬁﬁpwﬁs?sdsp&fd):d imbmmﬁﬂﬁbﬁm&ﬁdﬂ{mml

DVBO- d, 00 b: 2 30- 3..39
(o5 o076 Smolyoigs aeklochnfollgngea by agtional (oS- [ b aiexa GV 25, 17
: @2%4@%@1)3%&%&%}]4!’3 i(dfpheRodyifosphiyi)ofyfénb g, 2 AfidiazoB102 (s,
(5R) - 3 [ ﬂﬂ(eihﬂ}oiﬁammnﬁz@nd i(Byngde 25) €10 oy 088-nimp))) Tigs rrehumnapixany Mlas 5- [ 4-

Klalr bpxal\llll\gt?rp for g’ ’hours t rerll 8&@%CLCCP- w}/ }1 SO 1um)i)|1carlg)3(n%%eosl lgt}orr]l gllute«? with ethlyl 0 . Q3

acetate, washed with water and brine, dried over sodium sulfate and concentrated in vacuo.
Chromatography on silica gel with 2.5% methanol in dichloromethane gave the title

15 compound as an off-white solid (29 mg).
MS(ESP): 529.08 (M+H") for C;5HzsFN404S,
'H-NMR(CDCl5) &: 7.60 (s, 1H); 7.23(mm, 8H); 5.74 (m, 1H); 5.05 (m, 1H); 4.73 (d, 2H);
4.17 (t, 1H); 4.02 (m, 1H); 3.80 (s, 2H); 3.66 (m, 4H) 3.24 (m, 2H); 3.07 (m, 2H).

20 Example 22: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yD-3-fluorophenyl]-5-[4-

(dimethylamino)methyl-1,2,3-triazol-1-ylmethylJoxazolidin-2-one

F 0] _N
— N~
SO~

0]

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-bromomethyl)-
1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (Example 10) (250 mg, 0.52 mmol) was dissolved
25 in DMF (1.5 ml) and dimethylamine (in water, 40%, 250 pl, 2.2 mmol) was added. The

mixture was heated to 50°C for 30 minutes. Triethylamine (1 ml) was added and solvent was



10 O Oxalylchloride (1.36 mM, 15.6 nmol) in dichloromethane (30 m) was
cooled to -50C. DMSO (1.42 nmL, 20 mmol ) in dichloronethane (30 m) was
added dr opowss®sander stirring. The reaction m xture wasPstrigBogdo®dor 10

m nutes and (5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro- 2H

t hi opyran-4-yl)-3-fl uorophenyl ]-5-[(4-hyr oxynmethyl )-1, 2, 3-triazol -1-ylneth

yI]oxazolldln .

N- net hyl pWOVSTl |u8% lﬁg‘g?ﬂrg%ﬁ%gﬁgh%%ngﬂ cg{% %N?%&%I%ﬁ(%@?agﬁe@ﬂaﬂﬁg ]()25 m))
was addega\@rgunm/gl(se%aadthtemelercempbﬁmmgs atotdutteds solidgor ously stirred for 1
hour. N, N-Diisopropylethylamne (10 m, 57.4 mmol) was added dropw se, the

reacti onMHE (HIM € 49@37 WAHTREbr ( HAPK@ysd then stirred for another hour. The
reactlon m Xxture was then slowly allowed to warmto -20C and hel d at thls

t enper at IHANMBDMSO s 1500 Milz) o?r@%émébﬁ)bsz%l(m eEh 5\&9 3d39r@é>tqf9 épﬁ?l ed

Frac ndhkoto Bt P 008 L ARSI HRCL AR, BF Sl DAL

The produgy (y@3H)hgsopdecimy; tdedd 1a) 02{HLNH).( 100 m) by the addi ti on of
hexanes (700 rr1) to give 4.2 g (84 %9 of the t|tIe conpound as a col ourl ess
solid. MS SP 419 29 (MH) for C181117FN4058 25 H-NIVR ( DVBO- d6) (500

. N . . ’ f M afe

(dd, arb?)xeﬂlﬂe -1,2 t;na&oBB— et azbl]dﬁﬁl 08
PCT/ GB03/ 00791 -75 Exanple 24:

(5R)-3-[4- (1, 1- Di oxo- 3, 6-di hvdr oF H-thio ran-4-yly-3-f uorophenyll 5-[ 4-
|n

di fluoronethyl)-1, 2, 3-0gi
0, SZNI .N/ F | 1-25
(5R) - ?f[4(11D|oxo 306 di h|op A= -yI) 3f|uoropheny|] 5-[4-ca
r boxal ehyde 5 1,2,3-triazol -1-yl net hyl ] oxazol i di n-2- one (Exanple 23) (100
ng, O. 24Orxaiylc)‘1kmib (83630l 16 mmael)gpdinklotbmethatie B0 oM owas ¢rmirs! t(&éorﬁ)

(52 ey D el Bk Sl e R T

ref | uxedTHOHQELSH infxthiRGyds Qfirrd® fd#Q0inuth @nd ESFOL3-PR( 1N -dion 6B, 6Vahy h@amd onto
a silica gel colum and eluted with hexanes/ acetone (1. 25: 1} to gi ve 38

ng (36 %hierfyrathé-yi)3-flgorphgrylingt[@shyslroxymethyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-
15 one (Example 9) (5 g, 11.8 mmol), (dissolved in N-methylpyrrolidone (25 ml) and then

hyII oI| FONol- F p

diluted with dichloromethane (25 ml)) was added drop wise and the resulting mixture
vigorously stirred for 1 hour. N, N-Diisopropylethylamine (10 ml, 57.4 mmol) was added
dropwise, the reaction mixture was warmed to —40°C and then stirred for another hour. The
reaction mixture was then slowly allowed to warm to —20°C and held at this temperature over
20 night. The homogeneous solution was directly applied onto a silica gel column and eluted
with hexanes/ acetone (1:1 to 1:2). Fractions containing product were pooled and concentrated
under vacuum. The product was then precipitated from acetone (100 ml) by the addition of

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

MS (ESP): 419.29 (M-H)) for C;gH7FN4OsS

25 'H-NMR (DMSO-ds) (500 MHz) &: 2.98 (m, 2H); 3.29-3.38(m, 2H); 3.93 (s, 2H); 3.97 (dd,
1H); 4.29 (dd, 1H); 4.94 (d, 2H); 5.22 (m, 1H); 5.84 (m, 1H); 7.32 (dd, 1H); 7.42 (dd,
1H); 7.48 (dd, 1H); 8.95 (s, 1H); 10.05 (s, 1H).




10 colourless solid. M5 (ESP): 443 (M+) for CL8HL7F3N404S ' H NVR ( DVSO- d6)
(300 MHz) S: 2.98 (m 2H); 3.31-3.37 (m 2H); 3.93 (brs, 2H); 3.94 (dd,
1H); 4.29%W0ddp728H) ; 4.91 (d, 2H); 5.20 (m 1H); 5.84 (m PHGBO3A&( dd,
1H); 7.31 (dd, 1H); 7.41 (dd, 1H); 7.47 (dd, 1H); 8.61 (m 1H. 15 Exanple

5R) - 3-
EZ )2 di [bgi . Y, OX

-::~N Odﬁ'ﬁldﬂ@ﬂﬁtlﬁﬂ) 1@3%1"33()] Brvlmethvl]oxazolldm 2-one
(5R)-3-[4-(1, 1-Di oxo- 3, 6- di hydr o- 2H-t hi opyr an-4-yl ) - 3- (:I uor ophenyl ]-5-[4-ca
r boxal dehyde- 20 1,2, 3-triazol-1- rret hyligxazol L n-2¢one (Exanple 23) (5
g, 11.9 nmml) and carboroget ) ) ) were dissolved/
suspended i n di chl or onet ha¥ ool ed to OC.

Tri phenyl phosphi ne (6 5509, and it was stirred for 30

m nut es 0 d [ o ratu T, i | Xt ure
whe- ol FR SRS i BulO i Blods S DR AL BB R Fun 4 F PG B

et hanols (103-&jdz61-¥- ix}lethpl]@da\wh&nlz @eztﬁxéra 39{100h8g,10.24 entdypaudisiohsdan
off-white solid. Ivé 575, 577, 579 ) for C19H17Br2FN4048 VO

03/ 07257Suwde@oﬁidbd})mmethaﬂ@(11)+m1&ll\fﬁ15((2)wmh Q@mmm}wfus triffuogige (Pl H) ;

3. 31-3. 4 m 3.93-3.96 2H); 5.21
S R oy et b i e B .
(s, 1H) , rét138d Gﬁder%ﬂnng&o%@m%r@ Bfe reaction mixture was loaded onto a silica gel column
(5R) 3-[4-(1, 1- D oxo- 3,6-di hydro- 2H-t hi opyran-4-vl)-3-fl uorophenyl|-5-[4-

(2-(3- netahoybluﬁadwsdxw@hcysvymtmwzﬁ 1) 1@ gi3e B38inag GI6-%3 9f the tiHy cbwreursl 4sdi n- 2- on
e ogOF q()Nl '\16 OSN,' _~N
(5R) - 397 59lerlessgplido_ 3. 6 dihydr o- 2H t hi opyran- 4-yl ) - 3- 1 uor ophenyl | - 5- [ 4- (2

((2) gi grom%:‘%g Mrgs%(}rrélgﬁgi:gﬁdgnet hyl ] oxazol i di n- 2-one (Exanpl e 25)
'H-NMR (DMSO-dq) (300 MHz) §: 2.98 (m, 2H); 3.31-3.37 (m, 2H); 3.93 (brs, 2H); 3.94
(dd, 1H); 4.29 (dd, 1H); 4.91 (d, 2H); 5.20 (m, 1H); 5.84 (m, 1H); 7.25 (dd, 1H); 7.31 (dd,
1H); 7.41 (dd, 1H); 7.47 (dd, 1H); 8.61 (m, 1H).

15

Example 25: (SR)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

(2.2-dibromoethenyl)-1,2.3-triazol-1-ylmethylJoxazolidin-2-one

F o)

=N
N/
SO
Za W/

0 Br

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-carboxaldeh yde-
20 1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (Example 23) (5 g, 11.9 mmol) and carbon

tetrabromide (4.34 g, 13.1 mmol) were dissolved/ suspended in dichloromethane (100 ml) and
it was cooled to 0°C. Triphenylphosphine (6.55 g, 25 mmol) was added and it was stirred for
30 minutes at 0°C and then for 1 hour at room temperature. The reaction mixture was applied

onto a silica gel column and it was eluted with toluene/ ethanol (10:1 to 7:1) to give 6.1 g

25 (89%) of the title compound as an off-white solid.

MS !ESP [I 575, 577, 579 (MI"F) for C|9H17Br2FN4O4S



10 3-nethyl -5-(tributyl stannyl)-i soxazole (407 ng, 1.09 mol) [ Sakanoto, T.
et al., Condensed Heteroaromatic Ring Systens. Xl X Synthesis and

React i onswofo38735T¢ i but yl st annyl )i soxazol es. Tetrahedron, 2C¢T/G83/08P11-5118]
and tris (2-furyl)phosphine (37 mng, 0.16 mmol) were dissolved in DMF (2.5
m). Diisopropylethyl amne (0.272 nl,.7656 mmpol) was added, the reaction

m xture I

(di benzyvﬁm D o 53@?% rhsz‘i%?s oL 848§m 2HP’) 3\/9\12.53 %d(é%(;H)The
m xture $as (ddaahed. goqd851® fop1 aﬂ n@),lrSSwmteer)angnn(ddTne) Shiy e, 1S
renoved under vacuum  Chromat ography on silica gel w th dichloronethane/
DVF (30: 147 &8s d B0 79 (618 &48 lﬁ )title conpound as a col ourl ess solid.
M5 (ESP): 497.91 (M#) for C23H20FN505S 20 ' H NWVR (DMSO-d6) (300 MHz) 8:
2.30 (s, 3H); 2.95 (m 2H); 3.30-3.44 (m 2H); 3.88- 3.97 (m 3H) 4.27

dad, 1 4.90 (d, 2 ; . 5.82 (m 1

gdd 1|§_'|)|) Fmple "c dSRB84 i) dr2h 0 H) LOI'Q:

(5R) - 3-[ enyl | -5-](4-
55 (3-bu QRJ‘OFO N

So 0 1 WO 03/ 072576 PCT/ GB03/ 00791 -77

(5R)-3-[4-(1, 1- D oxo- 3, 6- di hydr o- 2H¢ hi opyrap-4-yl ) - -f_l\ orophenyl]-5-[4-(2
, 2- di bronoet henyl ) é 2,3 -1-?1\ th T’j\' 1 di ne (Exanpl e 25)
(039, 0.52 mmol ), )&,Iyl ; N|n|(1 , 0.55 mml)andtris

(4- met hoxyphenyl )pho(sﬁh' Re ( |) were dissolved in DMF (2.5
m ). Diisopropyl ethyl am ne (136 |, 0 78 mmol ) was 5 added, the reaction

m xture SLjaughedimd-heas Po-8Atthidol a4l HSnydro R -di pal | adi um
(0) (15 g ! @ m*nl) was llg'Mded Thdgslm xt z]?e vvasf ﬂﬁggﬁed@%oc for 10
forge

hours un églmyl)rlt, wetsagiii laylegthyd lokazelidip 2-gee (Exagpled KB @ gl mmol),
h f f | g
bt ud ey hoaT PR (R HER SRR BRI RO T, A5 ety 2

with chl Hé@f&&dsﬁqatmslkimgmlsteﬁﬁmdﬁ( mngﬁMeaﬁ?&RH@tho% of the title conpound
as a colourless solid. WM ESP : 442. gM-H) for C21HI9FN404S ll_h NRj
i Fr]( 73

( DVBO- de§Libuedstanpisoxazoles; Yewahedupn. ‘!?,7 28. 3 14 H11§] ansdiyis (3Tyrylphasg

g gg ( ddmf,_};ﬂhﬁ m”m&‘? etk di¢ddveddn b @ 5 %h') Dlﬁogl(?)pglfé?hyl Ilne 0:299 n(ldfl56 1H);

mmol) was added, the reaction mixture was flushed with argon and tris

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

title compound as a colourless solid.
MS (ESP): 497.91 (MH") for C,3HFN5OsS

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

Example 27: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-
25 (3-buten-1-ynyl)-1,2,3-triazol-1-y)methylloxazolidin-2-one




6.16 (dd, 1H); 7.29 (dd, 1H); 7.40 (dd, 1H); 7.45 (dd, 1H); 8.50 (s, 1H).
15 Exanpl e 28:

(5R) - 3- [ W0Db30737OX0- 3, 6- di hydr o- 2H-t hi opyr an- 4-yl ) - 3- f | uecedBamh1915- [ 4-
((E)-2-bronoet henyl )-1,2,3-triazol -1-ylnethyll oxazolidin-2-one F 0O N QAS
N~-O N\ Br (5R)-3-[4-(1, 1-D oxo-3, 6-dhydr o- 2H-t hi opyran-4-yl)-3-fl

uor ophen

di br onoe ér11:‘le)ny Agﬁ f%%ofér)?éiicydrizylt%)tpﬁ aln] %gzoﬁ]u%oglhefygnse[dr(g)z 4 g, 0.69

nol ) wadibréthsahdnyt)dl,2,3ufendddylimetialjoammllid{n22-ohg (Exathplé 23)NH13d) OsiZhirtnel), 0. 36
m, 2.79 mml'é. Triethylamne (0.195 m, 1.39 mml% was added and the
react i onakyliribytyl ‘h‘béi@duuﬁéérmmﬂ')g@tddi}%(‘%mempi‘)’iﬁleay Ritserhige (258 |g 3-8 It was

cool ed t t t
phosphatg1r %‘FGC{’T% V%‘L‘"ﬁ’yﬂg% g?@‘rs"%%m etr%? %@Om{jogr aphy on
si |i casgalided the rélicGbh /iR WA BishEdMpith 28ioh 4n@ 40 1) gave 151 ng (44% of

the title corrpound as a colourless solid. M5 (ESP): 537.7/ 539.9 (M++41
(acet oni tris(dibgnzytideneaseomedtipatiadoms MO D 8120098 PN EE vRacatddo FhomixturegvasH. NVR

CD3 3.8
E dd. GII)H) ﬁé Q%W%?mll%h% ﬂs(%g &m%}_&%s rl%@dm ?Iﬁ_i)ace’%%tgl\aéﬁééwitﬁ)m 5 8 27
E (Td 1|ZI_.|)H) pHOd@ﬁaté @gffer](HH, 7)753115a(ed aqilel'd)us pdta@hurq dioridéBolutforBahd(with watdy and’. 37
(5R) - 3- [ﬂmﬂowm% sslfetedcmwzgzmymwwaﬁl w1t9|°$ﬂ°§0ff>m/omstbmm 5.1 a-
(2-br Qb 114 &) 31 ! R Yompodhd B NUIbMRL il n-2-one F O -NBr N O

(5R) - 3-[ f14 Q%Dﬂ?%é@gﬁ&@ ollgﬁ#é“l@ opyran-4-yl)-3-fluorophenyl]-5-[4-(2

, 2- di br triaz met hyl ] oxazol i di n 2 one (Exanpl e 25)

(OSSDQQZ%-MMene%S%HPEQZ%?ﬁQ& {3?5’ (lé?ioglildl ved

in DVBO ¢Rs5{da DH); wesst (admied SippmWISE UT@lerd, 1HS;i 5.80 0, qvm 532 (m,nHYes. The
tenperature was maintained at 15-18C and after_ 6 hours npre DBU (0.125 m,
0. 83 mob)loved iR Idddpl iRk seiQidd, BHyy T il dRF BRE (1.4l ting sol ution
stirred for another 30 m nutes. The reaction was quenched with cold agueous
HC (455 M), 15 extracted with dichl oronet hane, washed with water and dried

over sodium sul fate.
Example 28: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

((E)-2-bromoethenvl)-1.2.3-triazol-1-vimethyl]oxazolidin-2-one

éN
S

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

20 dibromoethenyl)-1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (0.4 g, 0.69 mmol) was
dissolved/ supended in ethanol (2 ml) and diethylphosphite (0.36 ml, 2.79 mmol).
Triethylamine (0.195 ml, 1.39 mmol) was added and the reaction mixture heated under
vigorous stirring at 90°C for 5 hours. It was cooled to room temperature, diluted with
dichloromethane, washed with phosphate buffer (pH 7) and dried over sodium sulfate.

25 Chromatography on silica gel with dichloromethane/ DMF (50:1 to 40:1) gave 151 mg (44%)

of the title compound as a colourless solid.

MS (ESP): 537.7/ 539.9 (MH'+41 (acetonitrile)) for C1oH;sBrFN4O4S



Chr omat ogr aphy on silica gel with hexanes/ acetone (1.5:1 to 1:1) gave 108
mg (25% of the title product as a colourless solid. M5 (APCl, Pos.): 495/
497 ( MH+)WD@B/0QEHHL6Br FNAOAS 1H NVR (DVSO-d6) (500 MHz) 8PC2iB03007912H) ;
3.33-3.40 (m 2H); 3.90-3.95 (m 3H); 20 4.26 (dd, 1H); 4.86 (d, 2H); 5.17
(m 1H); 5.84 (m 1H); 6.16 (dd, 1H); /g1 (dd, 1H); 7.41 (dd, 1H); 7.46

(dd, 1H) T

(5R) - 3- [M@r i P 0y 3 A8y 285 P84 sy 385 [ 4-
(2- (et hygaatlbw armrqaa ! &mel V)L, £78cddr 1HY05 10 (x| DES;hy.Bb oxamg); i of¢k- one
FONN WO 03/ 072576 PCT/ GB03/ 00791 -79

(5R) - 3- [/1}10,1’7115@01@?7%1@%91&} ol-3H(ddnitBpy ¥ aR(dd. JiB): 3.5/ (sodphenyl | - 5- [ 4- (2
, 2- di bronmoet henyl )-1, 2, 3-triazol -1-yl met hyl ] oxazol i di n- 2- one (Exanpl e 25)
(0.25 g, 0.43 mol) was dissolved in DM (1.5 m ). Ethylnmethylam ne (0.186
m, 2.16 mmol) and water (0 5m) were added and t he lr(gactlon mxturewas

H et eSOVt s—efroved under vacuum
Chrorratography on 5| I|ca gel W||§h toI uehe/ et hanol (5:1) and then with
hexanes/ acetone (1: é) gave 27 U (13%& t "ﬂ tl ound as a
colourless solid. M5 ESR/: 492. 3 g H F 05S 10 1H NWMR
(DVBO d6) (500 MHz) S: Z\01/And\L OF ( \xﬁd./ 2.81 and300(2xs

3H); 297(m2H) 3°29345(m4H) 3.75 and 3.77 (2 x s, 13.89-3.93

3 4.26 6 8 7. 30
(dd, 115 G e {alDiarg 3 syt - Gidggan %y@%”ﬁm“éhwl ik ”%2-
Exarrpl e 87 l
(5R)- 3- [ ?iilb{omoe_:tlefng/)l()ol 2,3- t_I‘lélIZOI 1- ]}"lmetfllll{oxazoh%c/ill’na% oze_: (Examsple 2?1)0(r0 05 %1 0. m{n50 )[ (4-
( 2- ( diloe ey ldassdlned mZDMS@e(&?yrhI)) afd 2o@ed 10 1420 L &w@h?)allmb'hlyb[i ﬂ;k)hmlm a1ene 2-one
FON-N %EJU) (0.5162 ml,/lI 455 mmol), dissolved in DMSO (1.7 ml), was added drop wise under

stirring over 30 minutes. The temperature was maintained at 15-18°C and after 6 hours more

DBU (0.125 ml, 0.83 mmol) was added drop wise via a syringe and the resulting solution

stirred for another 30 minutes. The reaction was quenched with cold aqueous HCI (0.5 M),
15 extracted with dichloromethane, washed with water and dried over sodium sulfate.

Chromatography on silica gel with hexanes/ acetone (1.5:1 to 1:1) gave 108 mg (25%) of the

title product as a colourless solid.

MS (APCI, Pos.): 495/ 497 (MH") for C19H;¢BrFN4O4S

"H-NMR (DMSO-ds) (500 MHz) §: 2.97 (m, 2H); 3.33-3.40 (m, 2H); 3.90-3.95 (m, 3H);
20 4.26 (dd, 1H); 4.86 (d, 2H); 5.17 (m, 1H); 5.84 (m, 1H); 6.16 (dd, 1H); 7.31 (dd, 1H);
7.41 (dd, 1H); 7.46 (dd, 1H); 8.55 (s, 1H).

Example 30: (5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

(2-(ethylmethylamino)-2-oxoethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one
ZN
A >\‘\o ’\S\I /

(o]
//S /
/’“\

25



N
(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[4-(2
, 2- di bronoeshesyd ) - 1, 2, 3-triazol - 1-yl net hyl ] oxazol i di n- 2PomasBoBxenypl e 25)
(0.25 g, 0.43 20 mvol) was dissolved in DV (1.5 nml). Dinethylamne (0.250
m, 40%in water, 2.2 mml) and wat er. '(;O 25 m) were added and the

reaction to room

t enper at ugrke}xg E{iatﬁ%sl %g a?" do% Z%etﬂg é’dm 5@%3%%3%\9@1%&%% ‘ogr aphy on
silica gdibrowbdtheliydpl, QBQﬁeidlanﬁtnenm]@aﬁwhd(eroﬂ;a (Haveld250.26369430f  t he
title conpound as a colourless solid. 25

C21H24FNSBES) Wes mwltqﬁve@lﬂé)(l 300 E&Pl’élyﬂeshylazn@a (% é§64 gﬁ%j%z?@%% ?f{do‘rszlzfd 3.03
3
( S H) i@? grﬁj %%%Sadg%%nc?tm ref]_{)lgx? gﬂg)gtﬂre?\ul hezﬁﬁf'ﬂné h%érsgtggo%‘bMoé?Zgl( ( dd

1H) 7 548th{tkth flktnineS020ml, 8,33 Thinol) Was G3AAT 2 6WRTaGRfB! GRS 1.5 BAurExanpl e

(5R) 3- [ Ahe reagtion Bicgurs s soRGE IO IO0M eMPSEATE A0 (e spLvent Wb IeBINERYYer 5. [ 4-
g e;hﬁm(v)ﬁh%%{ @%&%@@8& ngéa gel %vdhf ﬂoi(%%ﬁé/ eltha)[ﬁbm%t mha MR Hianggone  F
I ~

- Di oxo0- 3a&taheny i) gagdR? higdb%/%hnﬁﬂhewlycgmpbwfﬁ I]es$w[ll@4 hydr oxynet hyl ) -
51,2,3-triazol-I-yl rrethylloxazolldln 2-one (Exanple 9) (150 ng, 0.36 mmol)
was di ssMYEBMN 4pY.8# AMIEE) f@ GrBLsFNsBs8 | socyanate (234 ng, 3.6mmol) was
added and the resulting mxture was stirred for 4 hours at 90C. It was
cool ed0t SHMNMR @MNMPOrd) (506 MHbES:s dl0demt VESs(2redd) 3ek); 2181 dad 3Wo@uns, 3H0; t he

ot hano! 207 (B chDos G KL 41D g BEndrert ot s Spoaserse S 2+ dolds esp -
494. 21( M%‘@ﬁ%“wﬁl% "é(?»r#}?iv@ §I3O§dd111-§07(41|_BdﬁHiH)827%(c(dn 2H) ;

3.00 (m 25 (dd

5.04 (s, 1BY) 7.99.abd 8(Oh(2kH) 1Hb. 82 (m 1H), 7.18 (m 1H),; 7.27 (m 1H); 7.40

(m 1H); 7.48 (m 1H); 8.16 (s, IH. 15 Exanple 33:

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hvdr o- 2H-t hi opvr an- 4-yl ) - 3-f | uor ophenyl | - 5-[ 4-

amno)-1,2,3-triazol-1-ylnmethyll oxazolidin-2-one F O
1,1-Diox0-3,6-dihydro-2H-thio

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2,2-
dibromoethenyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 25) (0.25 g, 0.43

20 mmol) was dissolved in DMF (1.5 ml). Dimethylamine (0.250 ml, 40% in water, 2.2 mmol)
and water (0.25 ml) were added and the reaction mixture was heated for 3 hours to 90°C. It
was cooled to room temperature and the solvent was removed under vacuum.
Chromatography on silica gel with dichloromethane/ methanol (20:1) gave 74 mg (36%) of

the title compound as a colourless solid.
25 MS (ESP): 478.29 (MH") for C;;H24FN;5OsS
"H-NMR (DMSO-dg) (500 MHz) §: 2.84 (s, 3H); 2.97 (m, 2H); 3.03 (s, 3H); 3.29-3.43 (m,

2H); 3.77 (s, 2H); 3.89-3.93 (m, 3H); 4.26 (dd, 1H); 4.81 (d, 2H); 5.16 (m, 1H); 5.84 (m,
1H); 7.30 (dd, 1H); 7.41 (dd, 1H); 7.48 (dd, 1H); 8.00 (s, 1H).




p\ ~-1\V1~0NOSMI NAMXxture of

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2Ht hi opyran-4-yl)-3-fl uorophenyl]-5-][ 4-
car boxy) -wp23872576 azol - | -yl net hyl ] oxazol i di n- 2-one (Ref er entaHasamplie 3)
(873 ng, 2.0 20 mol ), triethylam ne(222 ng, 2.2 mol) and t-butanol (10
m) were heated to 70C with vigrous stiggd ng. D phenyl phosphoryl azide (608

5 B ol i g i
di chl or o@hﬂanﬁnécﬁmﬁbm{iﬁxbmnh 3t fiazoldl) vl agdlaliny2-omes added and t he

resulting precipitate was filtered to give a white solid (900 ng). This
product (160 ng) was 25 stirred in a nmxture odery dIC oronet hane (3 m)

and trifluoroacetic aokd ath Jem\ erature. The
W rerm@erg‘gunder WO 03/ 072576
ue

sol vent and excess of E '

PCT/ GB03/ 00791 -81 vacu e r esi s purified B reverse phase
chromat ography with 5% 95% acetonitrile in water (conta ning 0.1% TFA) to
give the title product (70 ng). Ms (ESP): 408 21 (M—I+) f C17H18FN504S
1H-NVR(DMSO-d6) S: 2.96 (m 2H); 3.43 (m ; 3.90 I_P47h4 23 (dd, 1H);

4.68 (d, (SB-2H-(1,EDioxo-kp- dlh-})drO-QH?’fhlc(Prﬁani‘}-i)'l) 37ﬂlzorophﬁnyh]|=® yé@xqmetlmﬁy

7.45
i nt er( dllérl_g tr*aé?@f-mrgetléilg& xaFOIMV\_'ﬁSZ no(é]% %g%g ng (? ﬁp@m%ﬁrﬂ?&?%}a&ﬂ Bved
3: (5R) - 3] ﬂyr(dlnel&[ﬂll)xah)alsﬁcﬁﬂnhbédfz@f%ﬁig-B bmpymawudya hn@tHel reqiltoheiyhde- 5- 10

[ (4- car boxy) - 3-triazol -1 -yl nethylloxazolidin-2-one F ON-NO i O-\g
N~ N ~- 488 stn‘red f0r4hours at 90 C. Tt was cooled to room temperature, the solvent was removed

(5R)-3-[
(a2, dore AT BeietnE it e CestilaXlich By PR Ao dSkyply o dilcaepltbith by
di ssol vedneth‘anod:m;dlétuékﬂdlemnamm g11d5theit1)tle pReducofdyfmng). aci d t-butyl ester (4.75
g, 37.67 I dl resulting mxture was refluxed for 12
hours19n5&£‘%§£§“§§ﬁ§?&‘&ﬁ’ﬁgﬁ€ﬂ?@%pﬁgcet ate (30 rﬂ) was added and the
ipitate was filtered, washed with et acet at e_and dried as

resul ti nngr emB I

a whit e HAVRONSY- da)ﬁhulso%i FH0; w20 GusPDn diedP o Zé’i/é:ﬁ’l Y Gredhanel (?B m),
foll dpy t

rgsuﬂlvlena %g[zgrl?%dwa estl %?ei (5v§e)(];)4 §13|[ %m’%'rl%)'ﬁ@%%ﬁv% %gr\r/\lﬁ(agmrﬁe?ntl)%gg under

vacuum ang7t(he 18g;s 7 d0gmnal);pTas (metHpYS.p6 &cilH).t ati on from 20
di chl oronet hane to give the title product as an off-white solid (3.3 Q).

15 Example 33: (5R)-3-[4-(1.1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

amino)-1.2.3-triazol-1-ylmethyl]oxazolidin-2-one

F O»\ ~N
o) N~ NH,
o/\ S&@'N\LNI

A mixture of (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
carboxy)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one (Reference Example 3) (873 mg, 2.0

20 mmol), triethylamine(222 mg, 2.2 mmol) and t-butanol (10 ml) were heated to 70°C with
vigrous stirring. Diphenylphosphoryl azide (608 mg, 2.2 mmol) was added drop wise and the
resulting mixture was refluxed for 12 hours. The solvent was evaporated, the residue was
dissolved in dichloromethane (6ml) and methanol (0.5ml), hexane (20ml) was added and the
resulting precipitate was filtered to give a white solid (900 mg). This product (160 mg) was

25 stirred in a mixture of dry dichloromethane (3 ml) and trifluoroacetic acid (3 ml) for 1 hour at

room temperature. The solvent and excess of trifluoroacetic acid were removed under



M5 ESP : 435.25 (MH) for C18H17FN4A06S 1H NVR(DVMSO-d6) S: 2.89 (m 2H);
3.3 (m 2H); 3.84 (m 2H); 3.88 (m 1H); 4.19 (dd, 1H); 4.80 (d, 2H);
5.12 (m we3nRs76 (m 1H); 7.22 (m 1H); 7.32 (m 1H); 7prd&@/gBug/odd); 8.66
(s, 1H); 13.11 (br, 1H). 25 WD 03/072576 PCT/ GB03/00791 -82 Exanple 34:
(5R)-3-[4-(1, 1 Dioxo 3, 6- di hvdr o- 2H-t higppvr an- 4-yl ) - 3- quorophenyII-5 [(4-

Jac ﬁt yl amvarl]co m and’ tﬁe %ersi fié was puxhed@); @(/usg)ﬁ'ﬁlgsglchgdrga@grgﬂ?y with39d-08gN N N S

(5R)53_1 [gce(édm%rlgrpwat:?(cﬁnﬁ:dﬁrygj@h GJ%ZPFAhuolcgm;yjermB;xﬂe)kad(uBE@Du?g)ogg)eny(/lz ]3 5-[(4-a
m no) - 1, triazo met xazol 1 di n-2-one (Exanple ng,
0.057 nmMS ESR: dp§§b|<WH¥fQﬁCp %’N #&di chl oromet hane (1:1, 5 m). Acetyl

chloride (22 mg, 5 eﬂ ) was added and the resulting m xture was stirred at
r (r)]om tenpﬁ(iM@MﬁQ_@Zﬁ Kb €n, 2Hhe 3s4:ﬂ %&HWQ@Nﬁgﬁd“ 23rder 1R 4efn(@nd
ot hand 2y S 2NTol ireo AAAE a0 engE: e 0hr iAokt b ey Y il Bip s

450. 27 ( Met)not 6bseAedRe rd\ehan d)+NlVR( DVBO-d6) 8: 2.04 (s, 3H); 2.96 (m
2H); 3.43 (m 2H); 3.90 (m 3I—§ 4.23 (dd, 1H); 4.73 (d, 2H); 5.12 (m
1H); 5. 7thé Mterddtiate/ fo? thi Bxandpi ivad peBadetas tdtlows7. 45 (m 1H); 8.20 (s, 1H);
10.89 (s, 1H. 15 Exarrple 35:

(5R)-3-[4-(1, 1- Di oxo- 3, 6-di hvdr o- 2Ht hi opvr an- 4-yl ) - 3-fl uorophenyl | -5-[ (4-
et hoxy) -1, 2, 3- trlazol-l-yl rrethylloxazolldln 2-one FONNO OSN" O
(5R) - 3- [ fnfepmdaiRtoR:
(azi donmethy ny,

di ssollfefd;qs arejpli-y lnae ipt2h0on€/acet yl ene (420 ng, 6.0
mmol ), 2, 6- Iut|d| ne(236 rrg, 2. 2 mml) and copper iodide(38 ng, 10 mml %
wer e added and the resulting m xfure was tlrred/a,j rpom tenperature for
12 hours. Water was adcd:e\ the ture vmth

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-
(azidomethyl)oxazolidin-2-one (6.9 g, 18.83 mmol) (Reference Example 2) was dissolved in
dry 1,4-dioxane (15 ml), 2-propynoic acid t-butylester (4.75 g, 37.67 mmol) was added and

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

20 dichloromethane to give the title product as an off-white solid (3.3 g).
MS (ESP): 435.25 (M-H) for C;sH17FN4O¢S
'H-.NMR(DMSO-dg) &: 2.89 (m, 2H); 3.31 (m, 2H); 3.84 (m, 2H); 3.88 (m, 1H); 4.19 (dd,
1H); 4.80 (d, 2H); 5.12 (m, 1H); 5.75 (m, 1H); 7.22 (m, 1H); 7.32 (m, 1H); 7.40 (m, 1H);
8.66 (s, 1H); 13.11 (br, 1H).

25




di chl oronet hane (3x100 m ). The conbi ned organic |ayers were concentrated
under vacuum and the residue was purified by flash chromatography on
silica gaevowsmiess®o of met hanol in 25 dichl oronmethane to giPce/dBee/00i |l e
product (666 nmg). MS ESP : 437.25 (MH) for Cl9H21FN4AO5S WD 03/ 072576
PCT/ GB03/ 00791 -83 'H NVR(DMSO-d6 8: 1830 (t, 3H); 2.97 (m 2H); 3.34 (m
2H); 3.91 (m 3H); 4.28 (q, 2H); 4.26 (dd, 1H); 4.71 (d, 2H); 5.15 (m

1H); 5. 8Example34::(5R)-3d4{(ial- -3%-di -2 i-phiopyran-A-yhir3-flugropliernd]-§-4(4- 1H) .
5 Exanpl e 36l . - )
(5R) - 3[ cely 4yl )-3-fluorophenyl | -5-[(4-

br ono) - 23tr| azo 1y|)rrethyIFonazoI|od|n20n§ F,O O\~ /-ONNBr 0 %
N~/ N ).
(5R)-3-[4-(1, 1- Di oxo- 3, 6\sdl hy phtpy rfan- jB}H——uorophenyl] 5-(azid
onet hyl) oxazol i di n-2- 4.1 mol) and

1- br ono- | - et henesul f onyl 10 chl orlde (1.8 g, 8.8 mul vvere heated to 90C
for one (BRI3-P4-tIN1-Bibxd-B,64ihydae- 2He@idpyeun-4-71)x3-flusropkeh ytloB| @ehntiao)- DOIB-
tenperature, diluted with dichloronethane 23@( 63 and a lied onto a

sili ca5gmazeblw&methﬂlwehdlw%wer@aﬁe@/33é @%7 iy ‘Iasl‘ilsﬁ’é‘(f:é ] 46 g

(76% of 1,473 (M—|+)
for CLIHE %@@Eﬁ%&@i@gﬁﬁfm?M§%@%%§%% 8:5 6%598 E ded4a a,tﬁ% 34-3. 38
(m 2H; reSu%g3mﬁﬁlré mas &H)red at o tenajsbratidd, fod 2@h@yrs.aCH2 sblb/)f:nt WasSﬁ;‘rr(odgad 2H, J
5.2 Hz); 5,18 1H), 7.3 d 1H J 42
(dd, 1H und egveécugl an%y— Fésidugs Weaalmfm byJ&%gfﬂr%t%rP&‘}y il %eé WIM’;
Exanpl e ?h%thanol in dichloromethane to give the title product (25 mg).

(5R)-3-[4-(1, 1- b oxo- 3, 6- di hvdr o- 2Ht hi'opvr an- 4- yI) 3-f luorophenyl | -5-[4-
20 chllﬂrm.@ﬂ #6027 §MH") §orasliyFNeQs$zo0l i din-2-one F OO0 _/'p NN- DO S

~ NI R

oxo-5. 0. MDA 2 046,30 286 (P AT PHE: 09 oD @0
oxazol i di 24@9%(5@"9} £GE, 1'ﬁsar5P7|7e(n?)1H()17Q m, 355, fm%'()n qﬂj 7.45 (m, 1H

1- chloro “et hénesulfonyl " chl'oride (Internediate 4) (1 . |§ wer e

heat ed t 8.200¢ fr 168 (kolH).with stirring. 25 The reactlon mxture was
cooled to roomtenperature, diluted with dichloronethane (10 m)

15 Example 35: (5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
ethoxy)-1.2.3-triazol-1-ylmethylloxazolidin-2-one

SO0 I

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-

(azidomethyl)oxazolidin-2-one (Reference Example 2) (733 mg, 2.0 mmol) was dissolved in
20 dry acetonitrile (8ml). Ethoxyacetylene (420 mg, 6.0 mmol), 2,6-lutidine(236 mg, 2.2 mmol)

and copper iodide(38 mg, 10 mmol%) were added and the resulting mixture was stirred at

room temperature for 12 hours. Water was added and the mixture was extracted with

dichloromethane (3x100 ml). The combined organic layers were concentrated under vacuum

and the residue was purified by flash chromatography on silica gel with 5% of methanol in
25 dichloromethane to give the title product (666 mg).

MS (ESP): 437.25 (MH") for Cj9H, FN4OsS



and applied onto a silica gel colum. Elution wth hexanes/ acetone (1.5:1)
gave 0.745 g (64% of the title conpound as a colourless solid. WO

03/ 0725768v8@3HEBX3/ 00791 -84- M5 S (ESP): 427 (M+) for ELTHIB®OWENM04S
"H- NVR (DVBO- d6) (300 M—Iz) 8: 2.96 (m 2H); 3.29-3.43 (m 2H); 3.90-3.95
(m 3H); 4.25 (dd, 1H); 4.83 (d, 2H);.§816 (m 1H); 5.82 (m 1H); 7. 29

(% o Rl ol i Sl gt a9 PRLRIERIE &

1, 2-di chbptr)oatzbfw@qmt)f Q) (dctxt{prs U8 (o 1AHHR45.83 (M 3LIER TR®n, (15, ausxh,giH); et
aI , Zh. Gbshch. Khim ; 28; 1958; 2107,2110; Engl. Ed. p. 2145, 2146, 2148) in
dry et her 4(71(1101H1,07ﬁp)(5v1é9 treated at -60 Cto -50 C under an atnosphere of
nitrogen with 2,6-lutidine (10.30 m, 88.34 nmol). The stirred reaction
m xture was aIIovved to warmto roomterrperature cooled to 0 C and then
treated sIovay W|th dllute aqueous sulfurlc aC|d (1% 50 n1) The ether

m) and brine . dri £ . gne3| um sulfate and concentrated
under r e - ; NS4 an oi| that was purlfled by
distillation to give 1-chloro- I-et,henesul fonyl chloride (7.2 g, 61%, b.p.
26 C/ 2mtg. 'H-NI\/R(CDC&S) J}{S 8NH£‘ and 6.22 (d, J =
3.8 Hz, 1H). Exanple 38: "Ny

(5R)-3-[4(11D|ox036g*?h 4-2 opWyl) 3-fluorophenyl | -5-[ 4-

20 fluoro-1,2,3-triazol-1-ylnmethylloxazolidin-2-one OF N/NXF O

(5R) - 3-[ D, I 5(a2|d
(o0 51| sl e . P S r 2SRRI B0 i pi RN S

(1- f | uor oeutedidinl-3-ong (Rufylesed Emm@ld 2pii.dg 4. Dmiing)) arigl B-bromnd-) - ett[énsaulfkmylhews
and J.. R MCarthy, JOC 5 (9 25 1990 29 wer e. suspended/. di ssol ved
int o!IQeﬁBloPga e Q- gl gafﬁé ‘%?Fafeéiftf’tg?g %ﬂﬁé’t‘e gf’% r‘?”it}nétlmf’épﬁ’f IFAON The
reaction nﬂkﬁ v s é‘%?ecptg(?b@rq térﬁ%é’r%fg HEMPE WathWishlodileta8€ (V0 D) and applied

di chl or onet hane, washed wth osphate buffer (pH 7) and dried over sodium
sul fate. ontoa silica gel column. Elutlon with hexanes/ acetone (2:1 to 1:1) gave 1.46 g (76%) of the

title compound as a colourless solid.
MS (ESP): 471/473 (MH") for C;7H;¢BrFN404S

15 'H-NMR (DMSO-d) (500 MHz) §: 2.98 (m, 2H); 3.34-3.38 (m, 2H); 3.92-3.96 (m, 3H);
4.27 (dd, 1H, J 9.2,9.2 Hz); 4.87 (d, 2H, J 5.2 Hz); 5.18 (m, 1H); 5.84 (m, 1H); 7.31 (dd,
1H,J2.2,8.6 Hz); 7.42 (dd, 1H,J 8.6, 8.8 Hz); 7.47 (dd, 1H,J 2.2, 13.7 Hz); 8.49 (s, 1H).

Example 37: (5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
20 chloro-1,2.3-triazol-1-ylmethylJoxazolidin-2-one

N

o) )\ N* cl
N N N—?

O// /

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)

oxazolidin-2-one (Reference Example 2) (1.0 g, 2.7 mmol) and 1-chloro-1-ethenesulfonyl

chloride (Intermediate 4) (1.1 g, 6.8 mmol) were heated to 90°C for one hour with stirring.
25 The reaction mixture was cooled to room temperature, diluted with dichloromethane (10 ml)

and applied onto a silica gel column. Elution with hexanes/ acetone (1.5:1) gave 0.745 g

(64%) of the title compound as a colourless solid.



WO 03/ 072576 PCT/ GB03/00791 , 85, Chromatography on silica gel with
hexanes/ acetone (1:1) gave 28 ng (4% of the title conpound as a

col our | eswoaslord7¢ Rf -0.25, TLC. hexanes/acetone, 1:1). TireTraB0a00710duct
was the corresponding 5-fluoro-1,2,3-triazoyl conmpound with an Rf of -0.2.
M5 ESP : 409.19 (MH) for Cl7HL6F2N404g3 5 1H NVR (DVSO-d~) (500 MHz) S

?af’%ﬁ&”@ﬁ S et e dnomli®is® 0 (0 IR NS b ) 7 a8
(5R) - 3| R s cobMBaFS° 296 SEYr 2047 (maP IR PHY: [ 4.

ég (O?:I hléde@(éfd,'H—B,r Al 2HE 216¢h! i1dr o3.82 () 1PBY Pvkd @sazl);i duo(dt, amg, F O N

(5R) - 3- [ 445 1dd.-1BDoBATIs6LH). hydr 0- 2H-t hi opyr an- 4-yl ) - 3-fl uor ophenyl ] -5-[ 4-br
ono-1, 2, 3- triazol-1-yl met hyl ] oxazol i di n-2-one (Exanple 36) (235 ng, 0.5
nmol ) , 5propargy| al cohol (42 ng 0.75 mmol ), tetrakis

(triphenyl hj ne) 5.nDI@6 and copper 15 iodide (5
ng, 5 no o 1 T Y dorré/ triethylamne ( 5 m, 5:1).
The reaction m xture was flushed w th nitrogen and heated to 90C for 48
hours. The reaction m xture was fi;égeo and extracted with ethyl

acetate/water, the organi c phase was centrated and purified by flash
chromat ography on silica gel with 5%of/netdhanol in dichloronethane to
give the title product (27 my). 20 M5 (ESP): 447.27 (M+) for C20Hi 9FN405S
IHNVR(DMSO-d-1 S: 2.96 (m 2H); 3.34 (m 2H); 3.93 (m 2H); 3.93 (m 1m
4,22 (ddA st11r|e|§lso]41t1gf70(¢|2 dighlorogthgpespliony2 efptorige (1Bt 34vg, 70+H2 mmo@XG(lqucl]_t

°L 75,5 o) et Bt Bt ki R, Sl Mk bbbt 4
(5R) - 30[ A daslirddiafn-—806cdb hy0 PO udltrtafi@RYISpABresbr Wi ttogdn fwithOZ, @Mﬁmd 41050[ (4-

(2-propynvl)-1,2,3-triazol-I|-yl)nmethylloxazolidin-2-one NF O
ml, &8. 34 mmol) The stirred reaction mixture was allowed to warm to room temperature
cooled to 0 °C and then treated slowly with dilute aqueous sulfuric acid (1%; 50 ml). The
ether phase was separated, washed with dilute aqueous sulfuric acid (1%; 2 x 60 ml) and brine
(3 x 60 ml), dried over magnesium sulfate, and concentrated under reduced pressure (60

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

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

Example 38: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-[4-
20 fluoro-1,2,3-triazol-1-ylmethylJoxazolidin-2-one

F O»\ _N
N/
ZESD_@N\/?\/NJ’F

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)-

oxazolidin-2-one (Reference Example 2) (0.7 g, 1.9 mmol) and (1-fluoroethenyl)-
phenylsulfane dioxide (0.7 g, 3.8 mmol) (D.P. Mathews and J. R. McCarthy, JOC 55 (9),

25 1990, p 2973) were suspended/ dissolved in toluene (5 ml) and heated to reflux under stirring
for 2 days. The reaction mixture was cooled to room temperature, diluted with

dichloromethane, washed with phosphate buffer (pH 7) and dried over sodium sulfate.



Os~_NOO

N(5R) - 3-[4- (1, 1- Di oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[4-(

3- 5 (triwetoaphsis yl ) - 2- propynyl)-1, 2, 3-triazol -1 -yl met hylpkaraaloo™i n- 2- one

(251 mg, 0.5 mmol) (Intermediate 5) was dissolved in nmethanol (10 m).

Pot assi um hydroxi de (1 M 0.75 m) was.gsdded and the m xture was stirred

xcess of TorHapAP LG AT i hEENE Rt i il aE m e BREEL . 11

di chl or OﬂBf[nb&ﬂﬁi asdirdo&dxrleyﬂohﬂ&gﬁee Re/TIsO HeabesanetongricBnThamagbr peodycve t he

Itltle product 10 (220ng). M5 (1E28P)t 430. 95 (Mc-1|+) for fczg%lgFl\MMS

4Hr2 r;ung gm@%meswn%g(ﬁﬁlum 3 GﬂZO(Yhfome‘Bun 3“‘7“(23“(% 7 3 9(2 (m H;,H)
5.18 (m | 5,81 (m 1

7.22 (m M&;Eﬁiz) é@9(19n((M1ﬂ)) forC?szsF(zIFHO4§ '8.01 (s, 1H). 15 The

internediate for this conmpound wag_ﬁf)repared as follows: Internediate

5(R) - 35[21HfNMR(ﬂ1M§G ) GBI} & 2148 (o S0t 40859 (rmeoHi), oy L BRGKg, PE.
[4-(3 (1) éd% B 25 OPY ) 11, % 84 th! 501752 MdTERY Y h9XaE 9Eh ! - 2 on

(5R) - 3- [ 448X dd,- 1PN)9>8223d61 ”H).hydr o- 2H-t hi opyr an- 4-yl) - 3-fl uorophenyl ] - 5- (azid
onet hyl ) oxazolidin-2-one (Reference Exanple 2) (620 ng, 1.69 mmol) was
reacted with 1- trimethylsilyl-1, 4-pentadiyne (461ng, 3.38 mmol),
2,6-lutidine(199 ng, 3.38 mmol ) and copper iodide (10mvl % as descri bed

for Exampix@mpre 39! (BRI3GH(P.TEDRE6- 3081 1 Ar&-2Hi-thioB@hn-4413-B-ffucr¥pRényIES N0l
i n di chl oronmet hane gave the t|t|e product as a white solid (525 ng). 25 M5

SP : 302 (3hydngyil-f 2% Btriagctd-vimethplimxarelidined-ome 0. 00 (s, 9H); 2.96
(m 2H),334(m 2H) 368(s ;391(m 3H); 4.28 (dd, 1H); 4.85 (m
2H); 5.19 (m 1H); 5.81 (m 1H)F lH),/ﬂ 38 1H); 7.43 (m 1H);
8.01 (s, 1H). V\003/0¢ CT/ 007 e 40H

S5(R) -3-[4-(1, 1- D oxo- 3//§dl aN- I) 3-fl uorophenvl | -5-[ 4-
(4- di met hyl ami no- 2- buPynyt =1, 2 rlazoI-I-yI met hyl | oxazol i di n-2-one F O
N~N OS

—(W—i\—lw—( 1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-bromo-1,2,3-
triazol-1-ylmethyl]oxazolidin-2-one (Example 36) (235 mg, 0.5 mmol), propargyl alcohol (42
mg, 0.75 mmol), tetrakis (triphenylphosphine)palladium (0) (29 mg, 5 mol%) and copper

15 iodide (5 mg, 5 mol%) were mixed in N-methylpyrrolidone/triethylamine ( 5 ml, 5:1). The

reaction mixture was flushed with nitrogen and heated to 90°C for 48 hours. The reaction
mixture was filtered and extracted with ethyl acetate/water, the organic phase was
concentrated and purified by flash chromatography on silica gel with 5% of methanol in
dichloromethane to give the title product (27 mg).

20 MS (ESP): 447.27 (MH") for CyoH9FN4OsS

'H-NMR(DMSO-dg) 8: 2.96 (m, 2H); 3.34 (m, 2H); 3.93 (m, 2H); 3.93 (m, 1H); 4.22 (dd,

1H); 4.27 (d, 2H); 4.82 (d, 2H); 5.18 (m, 1H); 5.37 (t, 1H); 5.75 (s, 1H); 5.81 (m, 1H);

7.25 (m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.47 (s, 1H).




5

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[4-(p
rop- 2- ynyWp-03072278-t ri azol - 1- yl met hyl ] oxazol i di n- 2- one ( ErammdB»340)1( 150
ng, 0.35 mml) was mxed wth fornmal dehyde (57 ng, 0.7 nmol) in
acetonitrile (10 m ), copper iodide (3.& !, 10 ol % was added, followed
by the additi on of di net hyl am ne (32 0.7 mol) and t he resul ting

m Xt ur e \EXamp "f;g,-t‘ 1P i 2H-thiop xrant4-vb-3-fly P
vacuum 1
15% 95% . TFA) to give the title
product as a TFA salt (85 ng). Mg (ESP) o016. 94 (M—|+) for C23H26FN504S

" H- NVR( DMSO- d6) ( TFA sal B) S 72 2. 96NF ; 3.36 (m 2H); 3.72
55120, 858 (n 9 m g aceUE et
1 m m S,
1H); 9. 95 (brs, 1H). Exarrple 42:

5(R) - 3- th h |1 -5-[4-
(i o ot R FE L P s %Pﬂﬁ%v;'aa"np%y@ ST 2 one. F o -

N N Os Nrmﬂ YiRD)-2- prop nyl)-1,2,3-triazol-1- ylmethyl]oxazohdm -2-one (251 mg, 0.5 mmol)
(5R)-3-[4-(1,1-Di oxo-3 gdlhydro 2Ht hi opyran-4-yl)-3-fluoro I] 5[4(2
 pr opy ny [(niermediate. 3) pyas gissolved imvmethangl ¢ qutqfsgnblp])glr@ ‘éﬁ‘pﬁe Q)mY ¥ ny,

e S AR R ST,

for e tit oun
for C25|-|3xﬂEN5£)édiiea5the ek MVRODWERanlE )W ak ledasaited ar’f‘d thi rdssdy(et wasGddlracted 9th( m

2H) ; 3. 18 m 4H); 3.36 (m X

4.10 (s, 4 joromethong; deed mrm%ﬁ“?%uw“%?‘g)a“dso nm%%ygé%tls@w&ég/ 00791
-88 (M Hhome: 81 (M 1H; 7.22 (m 1H); 7.38 (m 1H); 7.42 (m 1H); 8.05
(s, @ 9. 8 (brs 1H). Exanpl e 43:

5(R) - 3-[ M$§ ﬂESIPzD%&@SMdNnEbewEN@lﬁ opyran-4-yl)-3-fluorophenvl|-5-[4- 5

(4-(2,5 qiel ﬁhvﬁdrgog Ql ggﬁ_yr ' é@ \(/rl;)g 21%; b%&'&){,l QH); 3.2723(s:[ 51!1)6;12?52 (m}@ﬁ?ti‘ﬂ & %z(azm |

di n- 2- on
1H); 4.38 (s, 1H); 4.82(d, 2H); 5.18 (m, 1H); 5.81 (m, 1H); 7.22 (m, 1H); 7.38 (m, 1H);

7.42 (m, 1H); 8.01 (s, 1H).

15 The intermediate for this compound was prepared as follows:

20 (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)
oxazolidin-2-one (Reference Example 2) (620 mg, 1.69 mmol) was reacted with 1-
trimethylsilyl-1,4-pentadiyne (461mg, 3.38 mmol), 2,6-lutidine(199 mg, 3.38 mmol) and
copper iodide (10mmol%) as described for Example 35. Flash chromatography on silica gel
with 2.5% of methanol in dichloromethane gave the title product as a white solid (525 mg).

25 MS (ESP): 502.98 (MH") for C,3H,7FN404SSi
'"H-NMR(DMSO-de) &: 0.00 (s, 9H); 2.96 (m, 2H); 3.34 (m, 2H); 3.68 (s, 2H); 3.91 (m,
3H); 4.28 (dd, 1H); 4.85 (m, 2H); 5.19 (m, 1H); 5.81 (m, 1H); 7.26 (m, 1H); 7.38 (m, 1H);
7.43 (m, 1H); 8.01 (s, 1H).




N

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[4-(2
- propynylwe 020253 t ri azol - 1- yl met hyl ] oxazol i di n- 2- one ( Ex@aplaB040)794 150 ny,
0.35 mmol) was reacted wth 3-pyrroline (48.4ng, 0.7mol) as described for
Exanple 41 to give 50 ng of the title .g0. conpound. M5 SP : 511.93 (MH)
for C25H26FN504S ' H-NVR(DMSO-d6) S: 2.96 (m 2H); 3.31 (t, 211); 3.36 (m
2H); 3.92 (m 3H); 4.22 (dd, 1H); 4.45 (d, 2H); 4.78 (d, 2H); 5.18 (m

1H); 5.6E éﬁ_iple?ﬂ ,51&)8]4@01 Dilolko- 35L&i1|vﬂﬁb 2Pkthjopyrafh - Y1 3-fAldrppHerid2]-§4fd- 1H) ;
7.38 (m lH) .O ) 15 Exarrple 4:

5(R) - 3- [ {-dmmet autyNyh-d,2e3-brigs thylloxg 2O ophenvl | - 5- [ (4-
(4- (nor phol i nyI) 2- butynyl) 1 2;3 tri abol 1- yI ),\rrethyl I oxazolidin-2-one F O
NNQ/SI NN% ON\g/ 2o/ ) i
(5R) - 3-[4- (1, 1- Di oxo- 3, %' di '
-propynyl) 20 1,2, 3-trg“aze 1-y| yI] a i di n-2- e (/Exanple 40) (150
ng, 0.35 nmmol) was reacted wth norpholine (61 ng, 0.Nmvol) as descri bed
for Exanple 41 to give 175 ng of the title conpound. MSMESP : 530. 89 (MH)

for 02§H§581%F§5_P€a71 ﬁ_pl\/Rggylu di n ?Hdt%&y% aL tg)_ﬂawgheg}’}jzf’t- %(p% yngﬁig (m

2 52
PIC_Z'DI'/ G303/50 37119rlla%31' ﬂglméhﬂ?o&ﬁ'ﬁldlﬂ-d)o(neQEi-%DnﬁIGMO?tﬂSD g, ‘@@S\M h 44»02(75%51&%%) 8 69

( Z 3 1;1) wgthggn(lzﬂdelmﬂy (579m320 '( smol) injcetomyaipyle rn15 copper iodide (3.5 mg, 1
4- Di -
5ot hynyl 107 s SIS 5riB: Rl B R finghd 12 @W"%“ﬁw“ me (4

resulting mixture was stirred at 80°C for 12 hours. The solvent was removed under vacuum

-fl uorophenyl ]-5-14-(2

10 and the residue was purified by reverse phase chromatography with 15%-95% acetonitrile in
water (containing 0.1% TFA) to give the title product as a TFA salt (85 mg).
MS (ESP): 516.94 (MH") for C23H;6FN504S
'H-NMR (DMSO-ds)(TFA salt) 8: 2.72 (s, 6H); 2.96 (m, 2H); 3.36 (m, 2H); 3.72 (s, 2H);
3.92 (m, 3H); 4.05 (s, 2H); 4.22 (dd, 1H); 4.78 (d, 2H); 5.18 (m, 1H); 5.81 (m, 1H); 7.22
15 (m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.05 (s, 1H); 9.95 (brs, 1H).

Example 42: 5(R)-3-[4-(1.1-Dioxo0-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

(4-diethvlamino-2-butynyl)-1,2.3-triazol-1-ylmethylJoxazolidin-2-one
ZN
C C >\o '
N \\

20 (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-propynyl)-

—
N
—

1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 40) (150 mg, 0.35 mmol) was reacted
with diethylamine (51 mg, 0.7 mmol) as described for Example 41 to give 125 mg of the title
compound.
MS (ESP): 516.94 (MH") for C,sH30FNsO4S

25 'H-NMR(DMSO-dg)(TFA salt) 8: 1.15 (t, 6H); 2.96 (m, 2H); 3.18 (m, 4H); 3.36 (m, 2H);
3.72 (s, 2H); 3.92 (m, 2H); 3.92 (m, 1H); 4.10 (s, 2H); 4.22 (dd, 1H); 4.78 (d, 2H); 5.18




N N=/

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o-2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[4-((
2- trimetwolosiobashg et hynyl ) -1, 2, 3-tri azol - 1-yl met hyl ] oxazolpcaigBosone
(Internediate 6) (11.5 g, 23.5 mml) was dissolved in nmethanol (100 m),
pot asi um hydroxide (1 M 36 nl) was addgg. 10 and the m xture was stirred at

xcess. o miihant: Frafoedasimd B and Chatvedrads: Tt 487 o MR
di chl or ongyhane. The organi c phase was coll ected and concentrated, the

residue was dissolved in a mxture of 10% net hanol in dichl oronethane,
foll owed by addition of hexane and the resulting precipitate was collected

by filtration to give the title prod (8.8 9). 4 (MT~)
for Cl9HEXRMpMed3: 1S3(RMB Jigxer3.6pdiydron2 Hathjopyz Pt 3H) ;
4.22 (dd it o, 1 -pyrepiiyi 2 Sachiin-£ 23 k)

7.22 ( -G Y i .
for this conpound was prepared as fol hows: 20 Internediate 6:

(5R)-3-[4-(1, 1- Di ox053, 6-di hvdxa- 2H t hj opvr ag= - 3-fl uor ophenyl | - 5-
[4-((2-trimet hyl si | yPyXefhy @ \r;?ioLh
F ONyN Sl ?sNN-/ %

\t hyl I oxazolidi n-2-one
(5R)-3-[4-(1,1-Di oxo-3, 6-di hydro- 2Ht hi opyran-4-yl) - }\,uo|r ophenyl]-5-(azid
onet hyl )- 25 oxazolidin-2-one (Reference Exanple 2) (11 30 nmol ) was

di ssolved in dry acetonitrile, buta-1,3-diynyl(trimethyl)silane (5.8 g,
47.5 mo(3R)-2[46(1, HiDidkard,03likBIrg 2 H3hiapymdny4-aheB-Huppplienyl ot {4 €2-popInyhy,

10l ¢ . added h It i xt tirred
Lenper at e o oHBAPL IR ot reib i D e I Pe R B et )
and was §fithI-86rMReA3¢ 21250 GmiRfely £3B123¢1HLd9dr ExApIE 1 tdl-%v%ﬂ WSt thd hige f or med

precipitate was filtered, washed with water and diethyl ether(3 x 50 nl).
The sdDi domasurgbl | ect ed and dried under high vaccumto give the title

pr oduct ). : 12 ) for C22H25FNAOASSI ' H NVR( DMSO- d6)
S 0.01 M—@ 5%.155(1?‘%%%{?%9%%6 g%? oH): 3.91 (m 3H): 4.28 (dd, 5
1H); 4. 85H(NMRIDMSB-dd®: (196 dh) 2H)S- B ((H)LH).36 @, 281) 8.9, 3H); IQA@d, 1H) ;
7.43 (m IH); 8.51 (s, 111).

1H); 4.45 (d, 2H); 4.78 (d, 2H); 5.18 (m, 1H); 5.65 (m, 2H); 5.81 (m, 1H); 5.92 (d, 2H);

6.68 (d, 2H); 7.22 (m, 1H); 7.38 (m, 1H); 7.42 (m, 1H); 8.01 (s, 1H).

15
Example 44: 5(R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

-2-butynyl)-1,2,3-triazol-1-yl)methyl]loxazolidin-2-one

o’ \ /\
N\_/O
(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-propynyl)-
20 1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one (Example 40) (150 mg, 0.35 mmol) was reacted
with morpholine (61 mg, 0.7 mmol) as described for Example 41 to give 175 mg of the title
compound.
MS (ESP): 530.89 (MH") for C,sHFNsOsS
"H-NMR (pyridine-ds)(TFA salt) &: 3.66 (t, 4H); 4.26 (m, 2H); 4.43 (d, 2H); 4.57 (m, 2H);
25 4.84 (t, 4H); 5.04 (s, 2H); 5.19 (m, 2H); 5.25 (m, 1H); 5.40 (dd, 1H); 6.15 (m, 2H); 6.46




Exanpl e 46:

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2Ht hi opyran-4-vl)-3-fl uorophenyl | - 5-[ 4-
hydr oxy- Iw®,030t2s7@zol -1 -yl net hyl | oxazol i di n-2-one F O O\ PCI/GBED3MD79N | N 10
OH OS 0/ (5R) 3-

[4- (1, 1- Di oxo- 3, 6-di hydro-2H-t hi opyran-gy yl ) - 3-fl uorophenyl ] -5-[ 4- et hoxy-1,

was i ssOhE; #ﬂﬁb“ﬁﬁ"ﬁ%@arﬁbﬁ%? 11 EBRGEHER s AP R ron

tribrom ggywas added via syringe, then the mxture was warnmed up to 45C
and stirred for 48 hours. It was quenched dropwise with 15 water (10 m)
and was extracted with dichl oronethane. The conbi ned organic | ayer was
concentrated under vacuum and the residue was purified by reverse phase

chr onat OE&am Ye 434 (5R)-3%4 5%1%%% dihiyifo- m-m& SFA) St 0

or

s.."- y HE 391(m 1H); 3.92 (m 2H);
4.22 (dd, 20 1H) 470(d 2H) 514(m 1H) 5.81 (m 1H) 7.28 (m 1H);
7.36 (m 1H); 7.37 (s, 111); 4 (m 1 10. Ol,rﬁbrs . WD 03/ 072576

PCT/ GB03/ 00791 -91 Exanpl
I yI)p | - 5-[ 4-
thv oxazol i di n-2-one ~-OWMN F N

(5R) - 3- [ 3- Fl uor o- 4- ( 4- me)y|
(fl uoronet hyl) - 1H-123}tr '

NNL/ F Bi s[(2-met hox yethylf)lam anI]squur trifluoride (150 | 0 81 mmol ) was
added t o R)sbldath bRiesfo-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4- ((2-

5R) - 3- hyl ) -
(o 5, SR et o Gidd S Ty HRERITOAsAARTZKS ImBrinfab I PEY gEL V1)
0I I60 mml23 5Inﬂmgld mlcaf) Idmso)llvecﬂ hﬁmeth@ﬁbl r(rt()o mt), pat8si@n hX?tmxncba(dtMo}ﬁ mrl)xv:mr@dmhs
owe a a war.m roomte er (0) ,
bt T10n A TP E U S TGO gmp s ot fours- pans HOEM, 2485 g m

terrperat Eﬁ&daﬂﬂg eﬂé@@ﬁhh@&aﬁ%lﬂb‘as@ﬁ el anMeQ%@%Mra@ﬂédeh‘ ca 10 gel
with 7.5 % net hanol in di chl oromethane gave 36 ng of product.

dichloromethane. The organic phase was collected and concentrated, the residue was

dissolved in a mixture of 10% methanol in dichloromethane, followed by addition of hexane
and the resulting precipitate was collected by filtration to give the title product (8.8 g).

15 MS (ESP): 417.24 (MH") for C19H7FN4O4S
'H-NMR(DMSO-dg) 8: 2.96 (m, 2H); 3.34 (m, 2H); 3.92 (m, 3H); 4.22 (dd, 1H); 4.38 (s,
1H); 4.82 (d, 2H); 5.18 (m, 1H); 5.81 (m, 1H); 7.22 (m, 1H); 7.38 (m, 1H) 7.42 (m, 1H);
8.51 (s, 1H).

The intermediate for this compound was prepared as follows:

20

Intermediate 6: (5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl}-5-
[4-((2-trimethylsilyDethynyl)-1,2,3-triazol-1-ylmethylloxazolidin-2-one

i O»\ NN I/\
) sD—@—N\LNf
0

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

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

temperature for 12 hours. The mixture was then poured into water (250 ml) and was stirred



M5 (APCl): 375.0 (M#+) for Cl7HI6F2N602 ' H NVR (DMBO d618: 2.15 (s, 3H):
3.94 (dd, 1H); 4.29 (t, 1H); 4.86 (d, 2H); 5.17 (m 1H); 5.38 (s, 1H);
5.54 (s, woo3/0Rs7 (s, 1H); 7.39 (dd, 1H); 7.61 (t, 1H); PCce&Boddy79iH);
7.86 (s, 1H); 8.37 (d, 1H). 15 Exanpl e 48:

(5R) - 3-[ 3- Fl uor 0- 4- (4- net hyl - 1Hi mi dazodgJ -yl ) phenyl | -5- [ 4-

(hydroxypet.hyl ) - 104, 20 3-{ri azol - 1- I

YOO B Dbt gt baeplad b PR SRRl e ot g B A
M aqueous0 $fl). Othe @6lid whs 2&lddfmla)1d deiadlusded ihigh vascon bagee (Helitld profluct (D1.8/).
aqueous sol ution, e_added to a solution of

(5R) - I5 ( H§?)24éN§%qurl§??%ﬁﬁqu4$1%t hyl - 1Hi mi dazol - 1- %/I )phfanz/l ] ml) 3-
oxazol | d r e
g et eﬁ%@@h@@g Plcorth 496 357, 43 Gl s JineeBANals(d,

t enper 3t uHg, 485 (#42H); RO (RYUENBSS I0(RGIE]); WS (@xtIEHCc T8 (rhneR; 7i48€m, WHh

di chl oronet hane, the organic |ayers were conbi ned and 25 washed once with
brine and-3drs-ddDover magnesi um sul f at e. Chromat ography on silica gel with
10%to 14% net hanol in dichl oronet hane gave 0.197 g of the title conpound.
M5 (APCl): 373.0 (MH) for CL7HL7FN603 WO 03/ 072576 PCT/ GB03/ 00791 92

1H NWVR (DIVBOd61 8. 2.15 3H) 3.92 (dd 1H) ;

2H); 4. stixpmpled§: (SRE 34 Dipxp-3.6zdipyydre-2

J -yl3-3 J riina
1H; 7. 6£¥§}d¥1ﬂ, ,g-ltZraQZl { ggxgetilggloxa;oﬁtﬁn(fgne 1H) 8. 01 (S 1H) The )
i nt erned s follows: 5 Internediate 7:

(5R) - 5- (Azi donet hyl) - 3-[ 3-f | uor o-@- (4- met gy! - 1H-|mdazol-l-

yl ) phenyl | oxazol i di n- 2- gne 0 N-NN\_E_10 Sadi um aﬁf Q96 g, 9.08 nmol)
and 18-crown-6 (0.025 g, %@ﬂ@%\ﬁe\d}p
o)

10

(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-ethoxy-1,2,3-
triazol-1-ylmethyl]Joxazolidin-2-one (Example 35) (390 mg, 0.89 mmol) was dissolved in dry
dichloromethane (5 ml), cooled down to 0°C, boron tribromide was added via syringe, then
the mixture was warmed up to 45°C and stirred for 48 hours. It was quenched dropwise with
15 water (10 ml) and was extracted with dichloromethane. The combined organic layer was
concentrated under vacuum and the residue was purified by reverse phase chromatography
with 5%-95% acetonitrile in water (containing 0.1% TFA) to give the title product (221 mg).
MS (ESP): 408.92 (MH") for C,7H;7FN4OsS
'H-NMR(DMSO-de) & 2.92 (m, 2H); 3.34 (m, 2H); 3.91 (m, 1H); 3.92 (m, 2H); 4.22 (dd,
20 1H); 4.70 (d, 2H); 5.14 (m, 1H); 5.81 (m, 1H); 7.28 (m, 1H); 7.36 (m, 1H); 7.37 (s, 1H);
7.44 (m, 1H); 10.01 (brs, 1H).




sol ution of

(5R)-3-[3-fluoro-4-(4-nmethyl -1H i m dazol - 1-yl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n-
5- yl et hwb osmtsamesul f onate (WO 01/81350) (3.161 g, 8.56pammBosierIDVF (8.5
m). The reaction mxture was heated to 90 C under an atnosphere of
nitrogen for 19 h. It was poured into.gqmxture of ethyl acetate and water
and vas eXLEAK £ kRY.893 D 4 heh ghined or gani ¢

| ayers ; r ; ; , filtered

and the gihhoronietindp1HelRBadiadoldbyiniethylloxdzoliginvboie 94 g of product as a
white solid. Ms (ESP): 317.13 (M#) for C14HI3FN602 1H NVR ( DVMSO- d6j 8:
2.16 (s, 3H); 3.70 (dd, 1H); 3.78 (dd, ; 3.82 (dd, 1H); 4.18 (t, 1H);

4.92 (m 1H; 7.21 (s, 1H),_A 75 1 ,d.esz? 7.73 (dd, 1H):
N
[ opWNy -3, 5-di fl uor ophenyl | - 5-

7.85 (s, 1H. 20 Exanple #9: N
nmet hyl | oxazolidin-2-one F - N\, NS /S NN

(5R)-3-[4-(1, 1- D oxo- 3, 6- ro-2
[(4-thionmethyl)-1,2,3-triazol-I-
OF (5R)-3-[4-(3,6-Di hydro- | , |

- di 0x0- 2Bid[{D-@pybayetk] Yinind]sbHak thiflucr depf1s0wl, J0-& @Amo] medsadded to a solution of

sul f onyl oxynet hHI ]-2-oxazolidinone (W 01/81350 Al) (2.0g,. 4.59 rmgl ) and
2- ot By (R DLt s0ra~4 th- metl LEandsegl- Lo pheniio b1+ roximadtby 3B 13O0 (5

M) - 28] SRARNRN 3. bk fhaif. o BBtiBloasiRE AP 6@ indi P | caCt ON

m xture was sti'rre troom tenperature tor s diluted with
et hyl acdicatoeora@Band (2, mhasHEBI Qv The sattiemahiadiry\@ad 311OwWabiocer Rl EBGBMA0 791

-93 aqueous ammoni um chl or.jide solution (10 m), ter o d brine (10
m) and HAREMRFERUrE Wégbgﬁ?r_éu'@hFé?aét.mﬁl'ﬁ’é’“E’iﬁlW\rﬁaﬁé‘g %gngi\féﬁ?g?fﬂ%r vacuum
and the gradelecqiRg e fooWRR mpBHailrE bl q i chin@ SNHCRERERS O ChadPatBraphy bifali&e!
with 10% ethyl acetate in toluene to give 66 ng of the title conpound. 5

M5 ( ESP) gelagith 1.3 % Methanbbin diideiv8RANNO 482 IGHNBIWRPONBO- d61 8: 2.52 (s, 3H);
2.86 (m : 36 ( B 1H); 3.95 (m 2H); 4.25 (dd, 1H);
4.80 (d, @%i@i%&%ﬁf@%ﬁeé&% . 7.32 (d, 2H); 8.22 (s, 1H). The
i nt er redighevRADM SO S PEATPS &, 30); 339A) (@d; 11409, (B-1P) Ny €6 @d, LH); 5.17 (m, 1H);
| - di oxi do- ZFFt hi opyr an- 4-yl) -3, 5-di f | uor ophenyl I'- 5-

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

1H); 8.37 (d, 1H).

15
Example 48: (5R)-3-[3-Fluoro-4-(4-methyl-1H-imidazol-1-yDphenyl]-5- [4-

(hydroxymethyl)-1H-1,2,3-triazol-1-ylmethylloxazolidin-2-one

o)
F

Propargyl alcohol (79 ul, 1.3 mmol), copper sulfate (37 wl of 0.30 M aqueous solution, 11

20 umol), and sodium ascorbate (112 ul of 1.0 M aqueous solution, 0.11 mmol) were added to a
solution of (5R)-5-(azidomethyl)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-1,3-
oxazolidin-2-one (Intermediate 7) (0.355 g, 1.12 mmol) in ethanol (2 ml) and water (2 ml).
The reaction mixture was allowed to stir at room temperature for 24 h. The aqueous phase
was extracted three times with dichloromethane, the organic layers were combined and

25 washed once with brine and dried over magnesium sulfate. Chromatography on silica gel with
10% to 14% methanol in dichloromethane gave 0.197 g of the title compound.

MS (APCI): 373.0 (MH") for C;7H,7FNO4



[ met hyl sul f onyl oxynet hyl | oxazolidin-2-one F OQ So MJO_ S 0 O1l1 O
F was prepared as described in WO 01/81350 Al page 97. 15 Exanpl e 50:

(5R) - 3- [ WOD3@7BIOX0- 3, 6- di hydr o- 2H-t hi opyr an- 4-yl ) - 3, 5- dipCirgBospémNyi | - 5-
[4 cycl opropyl -1,2,3-triazol- |-yl rrethyl | oxazolidin-2-one F ONON O NN

é%%%ﬁ@«h@#&ﬁg@é@s@% S L R SR

et hynyl cyqlsqRry, 9R&NE2d @32)70. 223(55131-1)m7"39)(d&\/€11}9 msmdmm wlmy(dtn #uli7Tee@Ee (1.0
m) in a mcrowave reaction tube. The resultlng m xture was m crowaved for
30 m nut éH),aﬁ'Oll@OtH) The sol vent was renmoved under vacuum and the residue

was puri | as .gel with 5% nethanol in

di chl or ofrl;é? ARHE g%g]{&\;éh?%?a’%l?%?g%%@ a§5(gio 52 ng) as a mxture of two
regi o ksoners (4-, 5-substituted triazole, ratio 1:1). M (ESP): 450.97
(MFr) fo& CZOHZG:2N404S V\D 03/ 07%57% PCT/ GBO3/4(_)0791 1 94 1H— NI\/R( DVSO- d6)
(for the MO € : ! clits .95 (m

1H); 2.8%&&%@%2—0 3.89 (m 1H); 3.95 (m 2H); 424(dd 1H);
4.73 (d, , : 5.78 (m 1H); 7.31(d 2H); 7.88 (s,1H). 5

Exanpl e 51:

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hvﬁl\z 2 iopM-4-yl )-N8, 5-di fl uorophenyl | - 5-
[4- (2-hydroxyethyl)-1,2,3-t Nret hyl | _oXazol i di n-2-one F O NON
OH O F N

(5R)-3-[4-(1, 1- D oxi do- 3, 6-di hydr g¢ 2H-t hi opyr an-4-yl) -3, 5-di fl uorophenyl]-5
- azi donmet hyl oxazol i di n-2-one (WO 01/81350 Al) (2.31 g, 6.0 mmol) and
3-butyn-1-ol (1.26g

10 Sodium azide (0 596 g, 9.08 mmol) and 18-crown-6 (0.025 g, 0.095 mmol) were added to a

solution of (5R)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-oxo-1,3-oxazolidin-5-
ylmethyl methanesulfonate (WO 01/81350) (3.161 g, 8.56 mmol) in DMF (8.5 ml). The
reaction mixture was heated to 90 °C under an atmosphere of nitrogen for 19 h. It was poured
into a mixture of ethyl acetate and water and was extracted three times with ethyl acetate.

15 The combined organic layers were washed once with brine, dried over sodium sulfate, filtered
and the solvent was removed under vacuum to give 1.94 g of product as a white solid.
MS (ESP): 317.13 (MH") for C14H,3FNO,
'H-NMR (DMSO-dy) 8: 2.16 (s, 3H); 3.70 (dd, 1H); 3.78 (dd, 1H); 3.82 (dd, 1H); 4.18 (t,
1H); 4.92 (m, 1H); 7.21 (s, 1H); 4.75 (dd, 1H); 7.62 (t, 1H); 7.73 (dd, 1H); 7.85 (s, 1H).

20

Example 49: (5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-
[(4-thiomethy])-1,2,3-triazol-1-ylmethylJoxazolidin-2-one

F 0

O\ >\ l\{ // \
25/ N\/?\/N
O
F

(5R)-3-[4-(3,6-Dihydro-1,1-dioxo-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-

25 [methylsulfonyloxymethyl]-2-oxazolidinone (WO 01/81350 A1) (2.0g, 4.59 mmol) and 4-
methylthio-1,2,3-triazole (458 mg, 5.51 mmol) were dissolved in DMF (5 ml). Caesium
carbonate (2.24 g, 6.89 mmol) was added and the reaction mixture was stirred at room

temperature for 12 hours. It was diluted with ethyl acetate (20 ml), washed with saturated



10 18 mmol ) were reacted as described for Exanple 50. Flash chronat ography
on silica gel with 50% hexanes in acetone gave the title conpound (800 ny)
and t he ocwonsesmsmdi ng 5- substituted regioi somer (700ny). PUEGHI3N0M55. 11
(MN for CL9H20F2N405S 1H NVR(DMBO d616: 2.77 (t, 2H); 2.86 (m 2H); 3.37
(m 2H); 3.59 (g, 2H); 3.88 (m 15 1H)933.95 (m 2H); 4.25 (dd, 1H); 4.70
g.:—l) 1H); aéergs gu%mo%hﬁn; chlgn&gsc(ll%oM’mlg’ vZaQer(ﬁO mH_Qnd br?neeﬁO(n% ar?d_gned v%?’ (s,
(5R) - 3- [ma(gi;eslmﬁlsobfatddllt& s6h4énhw5kmnﬁalvled hn@pwacamrrﬂand the 8rule irdduaowaphenyl | - 5
- (a2|dorreth oxazol i di n- 2- one

% /%O-QN.ON 20F.Wg%

pr epar ed P48 l‘éﬂe bﬂ?%?é@quﬂatwaellPM@s@ég%W%h K GeHudptrtae fifoluspg A give §8ym8n0
03/ 07257 -95 Exanpl e 52:

(5R) - 3- [gfﬁq{{%gg( 99%@6 di hvdr o- 2H-t hi opyr an- 4- yI) 3, 5-di fl uorophenyl I - 5-
[ 4- et hénM E ,)3461'7’1122(MH+) fonyT pifsEyVJM8azol i din-2-one F ON ONO \\S N
jam N

(5R) 3- [ﬁ@@%&ﬂ@% (el PEL 8P o AkTE atr 30 () FHS F2Q(py Lk bR 1 - 5-

r I j.a ]1axa i npl e
51) (1426% Q?%”?T%I h%m(gshgus%%d& C}H) F%jyykclgpoﬁzo@mg?% 9'219)(%’@{ﬁ
t hi onyl chl orlde (37 mg, 0.93 mmpl) was added and the resulting mxture was
refl uxed F? QM The sollvent and eccess of thionylchloride was
removed U Bé’}ew oL S EXEMRIES| due was di ssol ved in acetonitrile (15 m),
1, 8- dpazabi cycl o[ 5. 4. 0] undec-7-ene (71 ng, 0.47 mmol) was added and the
resultl ng mxture was 10 refI uxed for 12 hours The soI vent was renoved

g- 2l tHiop v adil PRIERYHA-aphy on

o A S ‘ (3 =
?'11)'0(3ﬁg)gfmemvisultjonéléx%te&a?]%xazorl'idgr'n hI or omet hane to give the title product

F o
O\s N>¥O o\ 0
o7 % A R

g o

was prepared as described in WO 01/81350 A1 page 97.
15

Example 50: (5R)-3-[4-(1.1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-

[4-cyclopropyl-1.2.3-triazol-1-vimethyl]oxazolidin-2-one
F (0]

: >~ <
N Vo
S N N
O/ C/>—©‘ \i/
F
(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
20 azidomethyloxazolidin-2-one (WO 01/81350 A1) (450 mg, 1.17 mmol) and 1-

<

ethynylcyclopropane (232 mg, 3.51 mmol) were mixed in dry 1,4-dioxane (1.0 ml) in a

microwave reaction tube. The resulting mixture was microwaved for 30 minutes at 180°C.

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

chromatography on silica gel with 5% methanol in dichloromethane to give the title product
25 (552 mg) as a mixture of two regio isomers (4-, 5-substituted triazole, ratio 1:1).

MS (ESP): 450.97 (MH") for C20H0F2N404S



M5 ESP : 437.26 (M+) for Cl9H18F2N404S 1H NVR(DMSO d618: 2.86 (m 2H);
3.37 (m 2H); 3.92 (m 1H); 3.93 (m 2H); 4.25 (dd, 15 1H); 4.81 (d, 2H);
5.18 (m we3no®s3l (d, 1H); 5.78 (m 1H); .86 (d, 1H); 6. P2T(GB03/Aéip1 7.32
(d, 2H); 8.28 (s, 1H). Exanple 53:

(5R) -3-[4- (1 1- bi oxo- 3, 6-di hvdro- 2H-t hjepyran-4-yl) -3, 5-di f| uor ophenyl | - 5-

[Ngwng o Ll 5 Yook Qx3A9)! 65814 9HE Fofuf — O

hydr o- 2H1Hhy; osg 24{ |3) n5 fl3b89rﬁph bloskmi, ami)damatby) Dk; 4.73 (d, 2H
1, 3- oxazollirvdl n- Zﬁgne V\Dﬂg(l/ 50 Al é):gy fim( o I;(, ano% pr op(ar gy)l
et hyl e®Hér(n;H); nd.78 lgi)mﬂﬁb(d/\éHé T |1rH9d in toI uene (4 m). The

m xture was stirred at 100 C for 16 hours to give a mxture of two
regi oi someric products: tlc Rf's = 0.45 and 0.25 respectlvely 25 (S|I|ca

gel, 4 2
fl ash So N

1: l. 10 ) [} |
acetonit I[4-¥2=-hyanﬂy@tlh&9rgm, tthiaﬂa.l Ih@ethymomgmbn@g rraterl al (Rf =0- 25)
obt ai ned aifter chromatography was preci Itate rom WO 03/ 072576
PCT/ GB03/ 00791 -96 dichl ororreth ne sol |on et o#o give 0.26 g
(44% of the title confdynd as Wucture was confirnmed
by NCE experinments. Ms (ESP): > 20F2NACBES ' H NVR( DVSO- d6)
S: 2.86 (m 2H); 3.25 ( 2H) 3.92 (m 3H); 4.26 (dd, 1H);

5 4.46 (s, 2H): 4.83 (d, 2H: 5.09 (m 1H):; 5.77 (m 1H): 7.32 (d, 2H):
8.16 (s, 1H). Exanple 54:

Oy A e I S s e S T e B S

N_N O~ Rzidbméihylokfzolidin-2-one (WO 01/81350 A1) (2.31 g, 6.0 mmol) and 3-butyn-1- ol (1 26g,
(5R) 3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2H-t hi apyr.a 35d|fluor0 -5
53 B MNch

azi dort€t fi§ maRel) wereiected sndeseniesdder Bramee RS
propar 9ylso&eRhiedSn acetone gave the title compound (800 mg) and the corresponding 5-

substituted regioisomer (700mg).

MS (ESP): 455.11 (MH") for C19H0F,N4OsS

'H-NMR(DMSO-dg) 8: 2.77 (t, 2H); 2.86 (m, 2H); 3.37 (m, 2H); 3.59 (q, 2H); 3.88 (m,
15 1H); 3.95 (m, 2H); 4.25 (dd, 1H); 4.70 (t, 1H); 4.76 (d,2H); 5.16 (m, 1H); 5.78 (s, 1H);

7.32 (d, 2H); 7.93 (s, 1H).

(5R)-3-[4-(1,1-Dioxido-3.6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-

(azidomethyDoxazolidin-2-one

F (@] N
o\\s N% (@] N/,N
NS N

F

was prepared as described in WO 01/81350 Al (intermediate for example 86)

20



(1.5 g, 20 mol) were added to toluene (1 nl) and heated in a Personal

Chem stry Mcrowave Reactor at 125 C for 25 mnutes. EtOAc (20 nml) was

t hen addewoand7ishe organi c | ayer was washed with water (2cr/cdE3ndp1and
brine (2 x 10 m), dried over sodiumsulfate and then 15 concentrated in
vacuo. Chromatography on silica gel wids0-5 % nethanol in dichloronethane
gave the title conpound (72 ng). MS ESP : for CL8HL7CLF2NAOAS

" H NVR( DER@gie 32: (SRB3- 1 3.6:di pS-di nyhl43y -

484 (M i1 38 6ot imetnofsoidtils-oe 52 (0 217827 (5. 14720
' ran-4-yly -3, 5-di fl uorophenyl | - 5-

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hvdr o-
[4-ethynyl-1,2,3-triazoleld- n- 20 OON _ON=NO/ I
S5 2PN
-yl)-3,5-di fl uorophenyl ] -5-

NCH F >
(5R) - 3-[ 4- (1, 1- Di oxo- 3, 6ai
25 azi donet hyl oxazol i di n-2-one ( 01/81350 Al) (500ngy, 1.29 mmol) was
added to 1,4- dichloro-2-butyne (2 m) foll owed by addition of sodium
hydr oxi déSR)3LPt-(igl -Dioxts3 iwdihy)dro-2 Fhhiapyeait4-gh-Jnadifheatphdnylh- S48+ sonal

Chem stry M crowave Reactor af 125 C far .25 m nutes 03/,0725

e R S SRR AT R AL iV L O LD
pur firi ed, ByudpBNRIISR dPNERErokRET 18 Inb,ithidny ehioRde 379880 ReEHRRIIS Whi &ldeatagd 1N
30 mintues to'give the title conpound (1%.5 . M5 (ESP): 435.20 (MN for
CL9H16F2 Ne0dsIting mirPVEG-rdiuxsd for, Bohquss. Thejsolvent3amd eagese pf thianybdlqride vais) ;

;1 gg EZ r%{%\/edglné% \%azhux_n{é%zi i@gﬂé?egé%%&gsogv@d;in gc':e%or(imle 8-1"50&11),51%.8 (s, 1H);
(5R) - 3- [ drakdbidydRh[800]3ndcdi-ned7 @ ned 01T i) avis Adyidd andl, the eishiting moipfuenwhd - 5-
[ 4- (1, 1-di met hyl et hoxy) car bonyl am nonet hyl )-1, 2, 3-triazol -| -vl nmet hyl | oxazol
i di n- A00refluxed fordRFoumaTheppvent was reguoved ygdsy ywacuum and the residure was purified

by flash chromatography on silica gel with 1.5% methanol in dichloromethane to give the title

product (100 mg).

MS (ESP): 437.26 (MH") for C19H;3sF,N404S

"H-NMR(DMSO-dg) 8: 2.86 (m, 2H); 3.37 (m, 2H); 3.92 (m, 1H); 3.93 (m, 2H); 4.25 (dd,
15 1H); 4.81 (d, 2H); 5.18 (m, 1H); 5.31 (d, 1H); 5.78 (m, 1H); .86 (d, 1H); 6.72 (m, 1H);

7.32 (d, 2H); 8.28 (s, 1H).

Example 53: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-

[4-methoxymethyl-1,2,3-triazol-1-ylmethyl]-1.3-o0xazolidin-2-one

F 0
O\\S/_\>_z:>7N>\\O N=N O—
0"\ /\ / \/‘\/I\Il\/)\/

20 F

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-(azidomethyl)-
1,3-oxazolidin-2-one (WO 01/81350 A1) (0.50 g, 1.3 mmol), and propargyl methyl ether (1
ml, 11.9 mmol) were combined in toluene (4 ml). The mixture was stirred at 100 °C for 16
hours to give a mixture of two regioisomeric products: tlc Rf’s = 0.45 and 0.25 respectively
25 (silica gel, 40% acetonitrile in dichloromethane). The mixture was resolved by flash column
chromatography on silica gel with gradient 10% to 50% acetonitrile in dichloromethane. The

lower migrating material (Rf=0.25) obtained after chromatography was precipitated from



O'" "iN~"OCH3 F 10

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o-2H-t hi opyran-4-yl)-3,5-di fl uorophenyl]-5-
azi donet hwbesazshé di n- 2- one (WD 01/81350 Al) (500 ng, 1. 3pomaBo3ani
prop-2-ynyl- carbamc acid tert-butyl ester (1.5 g, 9.7 mml) were reacted
as described for Exanple 54. Chromat oggephy on silica gel with 0-5 %

met hanol
(APCI ) : g&“gl‘g&?‘%@g‘§9@&&q§ﬂg%§ﬁ§@§ 4 %é gmg %ﬁ’e “élgéz”ﬁﬁ%‘)d I ]a%é 2. 86
(s, 2H); pd8wdér. The stdidryre 3va8 BorfimmetiHy; NGE&QPC(ﬂmerﬁsl-i) 3.95 (s, 2H); 4. 17 (s,
2H); 4.24 (t, 1H); 4.81 (m 2H); 5.16 (m 1H); 5.77 (s, 1H); 7.34 (d, 3H);
7.94 (s, M3 HSP)2@5EX0aVH ¢ f&riC 9HoF,N4OsS
(5R)-3-[4-(1, 1- Di oxo- 3, 6-di hvdr o- 2Ht hi opvran-4-yl ) -3, 5-di f| uor ophenyl | - 5-
[Ojls(ﬁl Ch“HENIQMEMSd—dZ)S?) 1.86 & 01H), 3YsMBIIN) b.oxag oH)d.92 @n0318); 4B6Qdd IH)C!

)
(5R) - 35[44(61(&12}!) 6:88(&, BDaP HY dmo 1HW- X T GpylABin? 42 (4.)2ED; 816i(%.118r opheny! ] - 5-
4-(2- hydroxyethyl)-1,2,3-triazol-1-yl methyl]oxazolidi n-2-one (Exanple 51)
(300 nmg, 0.66 mmol) 25 was reacted with thionylchloride (78.5 ng, 1.98
mmol ) as Eiag%gé beadsRP8-[EXNIIDBX6-3,6-diHydesa Hoghi apiran aby13-313-difluged pheiny H-52. 5%
nmet hanol | chl'oronet hane gave the title co ound (285 nmg). Ms (ESP):
473. 07 ( [4dychiogonrethyl)-d 213=tnipgokd-whmeth azoldinZronen3/ 00791 - 98
"HNVR(CDA S: 3.04 (m 211); 3.2¢ (t, i_;zdz 3.25 (m 2H); 3.79 (m 2H);

. 1

3.85 (m 2H); 3.96 (m 131); 4. 77( d 2H); 5.33 (m 1H);
5.77 (m 1H); 7.09 (d, 2H%

(5R) - 3f4(11D|ox036@ﬁ‘ vdyo- iop\w&i&/?‘ 5d|fluorophenyll-5-
f (4-nitro)-1,2,3-triazol-I-vlnmetpvlloxazolidin- -oneCF O~-NO NN- OAS -
N~O N O

10 (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-

azidomethyloxazolidin-2-one (WO 01/81350 A1) (500 mg, 1.3 mmol) and propargyl chloride
(1.5 g, 20 mmol) were added to toluene (1 ml) and heated in a Personal Chemistry Microwave
Reactor at 125 °C for 25 minutes. EtOAc (20 ml) was then added and the organic layer was
washed with water (2 x 10 ml) and brine (2 x 10 ml), dried over sodium sulfate and then

15 concentrated in vacuo. Chromatography on silica gel with 0-5 % methanol in
dichloromethane gave the title compound (72 mg).
MS (ESP): 459.16 (MH") for C1sH;7CIF,N;O4S
'H-NMR(DMSO-dg) §: 2.85 (m, 2H); 3.6 (m, 2H); 3.91 (m, 3H); 4.26 (t, 1H); 4.84 (m, 4H);
5.18 (m, 1H); 5.77 (s, 1H); 7.32 (d, 2H); 8.27 (s, 1H).

20
Example 55: (S5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-

[4-ethynyl-1.2,3-triazol-1-ylmethyl]oxazolidin-2-one
F 0

o)
|\ 0 N=N

O//S / N\/K/r\ﬂ\)\:CH

(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
25 azidomethyloxazolidin-2-one (WO 01/81350 A1) (500mg, 1.29 mmol) was added to 1,4-
dichloro-2-butyne (2 ml) followed by addition of sodium hydroxide (310 mg, 7.74 mmol).

The reaction was heated in a Personal Chemistry Microwave Reactor at 125 °C for 25 minutes



F

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o-2H-t hi opyran-4-yl)-3,5-di fl uorophenyl]-5-
azi donet hwbmsazslhé di n- 2- one (WD 01/81350 Al) (200 ng, 0. 42fcmraBop/oerd

1-di met hyl ami no- 10 2-nitroethene (153 ng, 1.32 mol) were mxed in dry
1,4-dioxane (0.5 mM) in a mcrowave reagiion tube. The resulting m xt ure
was mcr 0

vacuun1a%§@¥§90&§%P§%§Hkgsc%%r?% 31 aP?sﬁﬂ%ﬁ§§%§¥%g$% y on SI [ gel
wi th w t with.20595% bcorgiitrtie®later fin ela)ﬁhhtoeslfr%ﬁ\ltaﬂe title @mpouhdh €1t g pr oduct
(50 ng). M5 ESP : 911. VH+)_ for C17HI5F2N506S 15 1H NVR( DVSO- d6) S:
2.86 (m MS4ESE): §?5@9]0\’5ﬁ§ff§9%w O281): 3.97 (m 1H: 4.25 (dd, 111);
4.96 (d, 12H:; ( 4 : (

S ool o SWS&)%)W& 865, 23D)! §“36 &) 31y 336 @f 3E8H) 26 9, 40046 &L H);

- 3-[ 4- 61485023 B(e] T 5ot THY); 0 B2 (ARH): 8ISH<R,135)di f | uor ophenyl | - 5-f
5-t hi onet hyl -2H-tetrazol - 2-vl net hvl | oxazolidin-2-one F O N//,S So/
-0-N,/ NN20 F (5R) 3-[4- (3 6- Di hydro- 1,

| - di oxo- I iafd_

din one 81350 o ' =(tnromett

(178 ny, IQ(EBdmeih)vletumszmJbonvlhannMnﬁh Batiezgl309l omohdml- -0

pol ystyrene-triphenyl phosphine (1.73 mol/g | oading: Argonaut Technol ogl es,
Inc. Foster 25 City, CA USA, 1 02g, W.73mmol) were nlxed}qn dlchloronethane
(10 mM). It was stirr te OatuneNfor , filtered and
washed wi th aqueous NHACL 4ol N W \%0 T was remved
under vacuum and the Crude pr was puri ed by ash WO 03/ 072576

PCT/ GB03/ 00791 -99 chronat odi aphy on silica gel with 2% nethanol in

di chl qpopmphane it i AR SP : 458. 14( MH+)
for CLOEL @g@%f%%dﬁfﬁ(%%gw@@%g?{ %%fatélz‘% gﬁ 3?%%0 29%%’6?%] ngH); 3.37 (m
2H) 3. 9azifomethioxalidin-2one (WQH/SI%OZ‘QU((G@) mgH) 3 BmoB agdprapH-yngl- 31

p;ﬂ e;;?, ed cadrganp chbqlﬂg?rt’-buzyl?’elsteg ?I 52 mmgl) Iwré}eerregcetgcﬁ (?es]::r?tr)edt t}(])r Exam&%%ﬂnd was

(5R) - 3- [@nf&naﬁogaermﬂwal gdlival 0% BhhdthiroP @Bhldrothothahe 2adlé fheURIeqRE®IRY | | -

- (hydroxg/met h oxazol 1 di none

15 MS (APCD): 539.0 (MH) for Cy3H27F>2NsO6S
]H-NMR(DMSO-dQ) d: 1.4 (m, 9H); 2.86 (s, 2H); 3.34 (m, 3H); 3.89 (m, 1H); 3.89 (m, 1H);
3.95 (s, 2H); 4.17 (s, 2H); 4.24 (t, 1H); 4.81 (m, 2H); 5.16 (m, 1H); 5.77 (s, 1H); 7.34 (d, 3H);
7.94 (s, 1H).

20 Example 57: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-
[4-(2-chloroethy])-1,2.3-triazol-1-ylmethyl]oxazolidin-2-one

N cl
SO

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(2-
hydroxyethyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 51) (300 mg, 0.66 mmol)

25 was reacted with thionylchloride (78.5 mg, 1.98 mmol) as described for Example 52.
Chromatography on silica gel with 2.5% methanol in dichloromethane gave the title
compound (285 mg).

MS (ESP): 473.07 (MH") for C19H;9CIF;N404S



FO OJSN_I OH 10 F This conpound was prepared accordi ng toWD 01/81350
Al , page 96 Exanpl e 60:

(5R) - 3- [ WOD3a7BIOX0- 3, 6- di hydr o- 2H-t hi opvr an- 4-yl) - 3, 5- dieCirigBospémeny| | -
5-[5- (et hyl cyano)tetrazol - 2-yl met hyl | oxazolidin-2-one F O OS /_O NON
O'a F CN 15 Malonitrile (11g, 0.167 nodg., sodium azide (10.8 g, 0.166

mol ), an j | ard . 167 . d i . (50
) and HSTRCHELEB Yt gbi, date 2 3 TR et 2 o TR 3o 2,
aci di fi ed 9¢ith) 1e0Naast@atied; WG dard )ext33qad, et Bi7gemMi Hy, 78bch) ZHPmedhane.
The conbi ned organi c phases were dried over sodiumsulfate and 20
evapor at &d 18- give an oily brown residue, which yielded crystals upon
drying in vacuo. The «crystals were collected and rinsed with

di chl oronet hane to afford 1Htetrazol -5-yl acetonitrile (CAS# 13616-36-9)
as a | 50 Wxafipde\s8:q5RS-BH!(ILN1DivRb3b-dihydPo-QH -8 yran-4-y1)-3,5-diflucrophenyl]-5-
1H-tetrazol -5-ylacetonitrile (0.27 g,.2.48 mol),

(5R) - 3-[ 4¢nit p 2yt -1yl azglidin-2-one

t hi opyran-4-yl)-3,5-di fl uoropheny ] - 5- (hydroxynet hyl ) -d, 3- oxazol i di n- 2-one
1.39 [
5/;[/%

(WO 01/81350 25 Al) (0.50 g ol ), Wnd triy Kphosphi ne (0.55 g,
2.1 mmol ) were conbi ned %g dr dy/of an | ) ;oand cool ed on an
ice-water bath. Dii sopr8¢y azgdi yl a WO 03/ 072576

PCT/ GB03/ 00791 -100 m; 2.58 mmol) was added dropw se over several m nutes
and the mixture was allowed to Varmslowy to roomtenperature with

stirring ef 4f he 2 Met ] : WaS 1yl I vad by evaporation
and puri 1(%:{ P%ﬁlg?}ﬂ é’ﬁor %@l{;}gfr?(ggﬁé/t%g{py?ﬁnlm?glga%g?ﬁlvl\i(){%%fh%\?o 15%
acet oni t azidemetytixefolidicdwhb eWE 01VRES 3064 By (260 neh0 i medol hhé 1 -dihedyhiogs-aphy
was precipitated 5 from di zhl or onet hane sol uti&r&. ith 02‘§ her. to renove
resi dddl 2emirpiReng (bhovign i -Ae mumelywererixed iy dyel.#-Hioxang { GURETREVE whi t e
powder ( be. P : ickdWatbd froF 36-HRIdIaRA N664S The sol
1H NVR( D%ééog%é%bgzﬁ‘ééﬁ%%% :’;ﬁzxﬁb'r;ezk%".%sac( i it 1 e T e T
4.55 (s, waklyemowdindémdicudritland the26siduwg watHurifed3® flash chindmatdgraphy(om silidd) ;
7.33 ( dmgelzvlv_l)th with 1.25% of methanol in dichloromethane to give the title product (50 mg).

MS (ESP): 911.15 2MH") for C;7H;5F,N50S
15 'H-NMR(DMSO-dq) &: 2.86 (m, 2H); 3.37 (m, 2H); 3.96 (m, 2H); 3.97 (m, 1H); 4.25 (dd,

1H); 4.96 (d, 2H); 5.26 (m, 1H); 5.78 (m, 1H); 7.37 (d, 2H); 9.40 (s, 1H).

Example 59: (5R) -3-[4-(1.1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yD-3.5-difluorophenyl]-

5-[5-thiomethyl-2H-tetrazol-2-ylmethylloxazolidin-2-one

F O

=N

N >\\ N >.'—s\

) N N—N
N4 \/?\/
0]

20 F
(5R)-3-[4-(3,6-Dihydro-1,1-dioxo-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
(hydroxymethyl)-2-oxazolidinone (WO 01/81350 A1) (500 mg, 1.39 mmol), 5-(thiomethyl)-
1H-tetrazole (178 mg, 1.53 mmol), diisopropylazodicarboxylate (309 mg, 1.53 mmol) and
polystyrene-triphenylphosphine (1.73 mmol/g loading: Argonaut Technologies, Inc. Foster

25 City, CA USA, 1.02g, 1.73mmol) were mixed in dichloromethane (10 ml). It was stirred at
room temperature for 12 hours, filtered and washed with aqueous NH4Cl solution and brine.

The solvent was removed under vacuum and the crude product was purified by flash



10 Exanple 61: (5R)

3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2Ht hi opyran-4-vl ) -3, 5-di fl uorophenyl | - 5-

[ 5-cycl opwopgh78F t et r azol - 2-yl met hyl | oxazol i di n-2-one FPOT@B0F00¢91 O NON
Ol~-a // Cyclopropylcarbonitrile (2 m, 27 mmol) was added to a sol ution
of trimethylsilyl azi de (4 3 15 n, 32.3%¢gmvol) and trinethyl al um' num (16 m
of a 2M tol uepe ut| t d, the
i xtur e \%\flggmaplgrra PRY ORS1 1c‘a %?Wgﬂngtg)rrg aQolq:n dlcE q‘cr)nﬁlgll} n f%%} 'Z)r?ﬁl to 80
C for 16tiheusEpoublde sol ut| on was carefully added to a sl urry of |ce and I N
HCl, foll owed %y acidification with concentrated HO and extraction tw ce
wth eth S atte8.14 )Xdertiked 25(’%‘&% c phases were washed with saturated

rNgg due. ﬁ%ﬁa@ﬁ%ﬁ Syéi@t:ﬁ@xane étzﬁﬁ? ﬁ(ﬁ’g%ﬁgé’mq@? 1?1),59,'9i5qm,

cycl opsophh;-4129 (delt 1EY 3. B8 (ni2%H; 23948;100); 3)78@§ 180)yhB1 €d,@H)st al | i ne solid
(1.5 g, 51%9. 5-cyclopropyl-1Htetrazole (0.183 g, 1.66 mol),
(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydr o- 2H

t hi opyr a hyl)-1, 3- [idin-2-
(VIO 01/ sﬁéd“ %r?d %s‘f'%f““**":‘)%%ﬁmn%ﬁ @eﬁ%%,?‘%ﬁ@fylﬁzﬁeyt )i phenSTSﬁSSth ne (1. 73
PGP s A _USA, 1.46 g,

X 0. 33 55— TTIT ) wer e
react ed ﬂsydiemetmt) Z-GXaZEthmlne 58. Pur| fi catl on was carrl ed out by
chromat ography on silica gel with 10% acetonitrile in dichloronethane. The
material obtained after chromat ograhy was @recipitated from

di chl oronet hane sol uti on woth £ . i el e title compound as a white
powder (0.28 g, 74%. WO 03/)5 25 63N00791 oM01l M5 S (ESP): 452.0
(MH) for CLl9HLI9F2N504S ' S 3 0. 2H); 1.05 (m 2H); 2.18

(m 1H) 2.87 (bm 2H): 3.37 (m
(t, 14" 5.04 (dd, 1H): 5.10 (dd,
(d, 2H). 03/ 072576 PCT/,GB03].
o s €O R Rreparty RG]

) 390(dd 1H); 3.95 (bs, 2H); 4.28
. 5.28 (m 1H); 5.77 (t, 1H; 7.29

(Z{)%qu}%l%gggéﬂpﬁg . A conpound of the

ccepta or an in-vivo-

Example 60: (5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl] -

5-[5-(methylcyano)tetrazol-2-ylmethyl]oxazolidin-2-one

15
Malonitrile (11g, 0.167 mol), sodium azide (10.8 g, 0.166 mol), and ammonium chloride
(8.92 g, 0.167 mol) were suspended in DMF (50 ml) and heated at 80 °C for 16 hours. The
mixture was poured into water, acidified with concentrated HCI, and extracted twice with
dichloromethane. The combined organic phases were dried over sodium sulfate and

20 evaporated to give an oily brown residue, which yielded crystals upon drying in vacuo. The
crystals were collected and rinsed with dichloromethane to afford 1H-tetrazol-5-ylacetonitrile
(CAS# 13616-36-9) as a light brown crystalline solid (2.92 g, 16%).
1H-tetrazol-5-ylacetonitrile (0.27 g, 2.48 mmol), (5R)-3-[4-(1,1-dioxido-3,6-dihydro-2H-
thiopyran-4-yl)-3,5-difluorophenyl]-5-(hydroxymethyl)-1,3-oxazolidin-2-one (WO 01/81350

25 Al)(0.50 g, 1.39 mmol), and triphenylphosphine (0.55 g, 2.1 mmol) were combined in dry

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



5 hydrol ysable ester thereof, O QNONHET 10 (I) wherein -N-HET is
selected fromthe structures (la) to (If) below: N (RL)u NNN R 1 N
(R)v RLwoapof2shyg (Ic) NNNNNRL NNz~ N NNRL RL (IdpctlaBospé®d) 15
wherein u and v are independently O or 1; Rl is selected froma substituent
fromthe group (R a) wherein Rl is hal.qggn, hydroxy, (1-4C)alkoxy,

2-4C) al 2-4C d
{he ter bt L aisih s SR S o S R, e B Yo B "
wherein Aggn sW?tcﬁfUﬂmﬁ@ﬁi@eﬁhﬁe dhethi sciethg Ve €6 Il’lbedsOMe;thf(rﬁ)} Gﬁhl:)mdsoﬁhlkdl,l :
(3-60) cycl oal kenyl , am no, (1-4C)alkylam no, (1- 40 al kyl

(2-4C) al Weérh)’rﬁ»‘dapqr@m%jl w!fwgeqm ‘b}t Cf(rmé‘i%mhbj op §11k9a gil wf? %% tp 15%

4C) al kyl gak 1 ern
RD 15 & (ROl BN ar: The nl RO el AT Ao ey veC R ITELY ¢
WO 03/ G?ﬂﬁﬁﬁdﬁﬂiﬂo@ﬂﬁlﬁr@%&hon wiZtHer comemyaie oasyduah aiphen {1phebGhimk losidg, Tarm no,

(1-40 al kyl a 1-40) al kyl am np, zido, (2-4C) al kenyl oxy,
(1- 40) a|dﬁ§ @ﬁac M lfesp%vde&(%gr@% 79%31 S(O g- (whereing is 0, 1
or 2 and_ARL | f|n w. AR2-S(0O) qg- (wherein qis 0, 1 or 2),
AR?a- Mégbpﬁ i)g 65181%16813\] benzyl S(O)q (V\/nerei n q is 0, 1 Z)r
2), (3- 6 cloal kyl, (3 5 6C)cycl oal ken 1-4
2 4 BN 08 s AL 36em A %S (Y 5 QR 55 s, 200

5.17 (dd, 1H); 5.26 (m, 1H); 5.32 (m, 1H); 5.77 (m, 1H); 7.33 (dm, 2H).

10

Example 61: (5R) 3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-

[5-cyclopropyl-2H-tetrazol-2-vlmethyl]oxazolidin-2-one

Cyclopropylcarbonitrile (2 ml, 27 mmol) was added to a solution of trimethylsilylazide (4.3
15 ml, 32.5 mmol) and trimethylaluminum (16 ml of a 2M toluene solution, 32 mmol) at 0 °C.

The cold bath was removed, the mixture was stirred at room temperature for 15 minutes, then

warmed to 80 °C for 16 hours. The solution was carefully added to a slurry of ice and IN

HCI, followed by acidification with concentrated HCI and extraction twice with ethyl acetate.

The combined organic phases were washed with saturated NaCl, dried over sodium sulfate,
20 and evaporated to yield a solid residue. Trituration with 1:1 hexane: ethyl acetate gave 5-

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

5-cyclopropyl-1H-tetrazole (0.183 g, 1.66 mmol), (5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-
thiopyran-4-yl)-3,5-difluorophenyl]-5-(hydroxymethyl)-1,3-oxazolidin-2-one (WO 01/81350
A1) (0.30 g, 0.84 mmol), polystyrene-triphenylphosphine (1.73 mmol/g loading: Argonaut
25 Technologies, Inc. Foster City, CA USA, 1.46 g, 2.53 mmol) and diisopropylazodicarboxylate
(0.33 ml, 1.68 mmol) were reacted as described for Example 58. Purification was carried out
by chromatography on silica gel with 10% acetonitrile in dichloromethane. The material
obtained after chromatography was precipitated from dichloromethane solution with ether to

yield the title compound as a white powder (0.28 g, 74%).



di (1-4C) al kyl am nocar bonyl, H2NC(=NH)S-; or Rl is selected froma group of
formula (Ricl): (Ricl) afully saturated 4-nenbered nonocyclic ring

cont ai ni YOD3072526 het eroat ons i ndependently sel ected fromc@/GBI3@MM1 S
(optionally oxidised), and linked via a ring nitrogen 10 or carbon atom
or or RL is selected fromthe group (RI@).cyano, nitro, azido, fornyl,

(1-40 al IM @ﬁ Q%E’O(%@na&k r(p%nyl , H2NC(O -, ((1-4Q) al kyl ) NHC(O) -

and wher renc 1 substituent containing an aIkyI,
R Bt l FoR AR
(Ricl) e yd ‘igg %’ﬁ& LG AL T A ek RO
carbon abem o I(ucpmp% 3 9\5)(bst fE{)?a I3 (1,M1)e5 04 &d, ITEY NS (dd, ﬂﬂﬁpﬁmaﬂtﬂH/)

sel ected fromF Qis selectedfrom R TON
T ~ ~ RI06 16 7329Td2H)N- Id\ TTB B BLBL B Q4 Qs Q6 25 wherein
R2 and R3 independently selected fromH, F, d, CF3, Ow, SMe, Me and Et;
wherei® Bl is 0 or S; wherein T is selected fromthe groups in (TA) to (TE)
bel ow (wherein ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CYl1l and

Cy2 are defined hereinbelow); WO 03/072576 PCT/ G03/00791 -104 (TA) Tis
selected fromthe follow ng groups :- (TAa) AR 1 or AR3; or



(TAb) a group of formula (TAbl) to (TAbG) :- RER6 4 NRA N~ =N "~ N N
RS RA R6 R RS R 5 (TAbl) (TAb2) (TAb3) R4 NN NM ~~ NNN Ra NT
N R5 R6 Re0 0g0AI549 (TABS) (TAb6) wherein : 10 R6 is sel eeCaaB03/00791

(i ndependent|ly where appropriate) from hydrogen, (1-4C) al kyl, (1-

4C) al koxycar bonyl, (1-4C)al kanoyl, car.3gpoyl and cyano, R4 and R5 are

i ndependently sel ected from hydrogen, halo, trifluoronethyl, cyano, azido,
nitro, (1-4C) al koxy, (1-4CalkylS(Oqg- (qis 0, 1 or 2), (1-40C) al kanoyl,
(1- 4C)alMainycar bonyl, benzyl oxy- (1-4C)al kyl, (2-4C)al kanoyl am no,

hydr oxyi m no, (1 15 4C)al koxyi m no, -CONRcRv and - NRcRv wherein any

(1-4C) al kyl group contained in the preceding values for R4 and R5 is
optional Ly substitute tqQ three substituents i endently sel ected
from hydroxy g‘rcoé‘iﬁ%g()?éet%ﬁﬁ?&ﬁi(ﬂs‘lf@t? UB%@PP{P@H{%C%}QQ@ ngf" OhAn Y“éYlm'xy
group, 5alﬂgdx%é;§wgi6g1gﬂgglr§bpal di substitution), oxo, trifluoronethyl, cyano,
nitro, (1° 4C)al koxy, (2-4C)al kanoyl oxy, hydroxyi m no, (1-4C)al koxyi ni no,
(1-40 alkylS(Og- (gis 0, 20 1 or 2)Q (1-4C al kylsSQ2- NRv-,

(1-4C) al koxycarbonyl, -CONRcRv, and -[NRcRv (not on C of an al koxy group,
and excluding gem nal di substituti ~wherein Rv is hydrogen or (1-
4C)al kyl and Rc is as hereinafter fingd; nd R5 may further be

i ndependently sel ected from (1-4C)al {ogtHemal |y substituted by up to
three substituents independently sel ect N om hydroxy or azido (both of
such 29 substituents excluded from gem nal dr—substitution), oxo,
trifluoronethyl, cyano, nitro, (1 WO 03/072576 PCT/ GB03/00791

@

wherein -N-HET is selected from the structures (Ia) to (If) below :-

N PN N
\—{ \—
— —N

(R1)v R1
(la) (Ib) (Ic)
\N/N\\N \N/N\ R1 \N/N\\N
\ \
\—( \= N={
R1 R1

(d) (le) (If)

15
wherein u and v are independently O or 1;

R1 is selected from a substituent from the group
(R1a) wherein R1 is halogen, hydroxy, (1-4C)alkoxy, (2-4C)alkenyloxy, (2-4C)alkenyl,
(2-4C)alkyny! (optionally substituted on the terminal carbon by CH,;=CH-, di(1-

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

25 (R1b) wherein R1 is a (1-4C)alkyl group which is substituted by one substituent selected



-105 4C) al koxy, (2-4C)al kanoyl oxy, hydroxyi m no, (1-4C)al koxyi m no,
(1-40Qalkyl S(Og- (gis 0, 1 or 2), (1-4C al kyl SO2-NRv-,

(1-4C) al kweysarisonyl , - CONRCRv, and -NRcRv (excluding gemrcmaiBodioo791
substitution); wherein Rv is hydrogen or (1-4Calkyl}; Rc is as hereinafter
defined; and wherein 5 any (1-4C)al kyljggroup contained in the i medi ately

di t i | t { t
(12 al RyRhyEOR Sa BOHBT, S BE N ORI BAOHRPERIAG o0 Lent s
i ndependeﬂaby(z&ﬂj)@%@doi}r deyﬂkﬁwoo@qtvhemﬂl 1s£ﬁ 1aot 23) AR¥38(Q)p{pheraindy
excludlng'écﬁ(%emnal di substitutio trifluoromnethyl IQBX{ % n|tro
(0]

(1- 4C) al Kyl or2and 4R hiskdsfingd bﬁ@mbﬂw? o‘)&?ﬁ(ﬁm (Whera@)%s it 2a-

(140 al oSk S Bebih 19 PrpdiBinal SOkl KO FEF 2L 2R i & oup,
and exél a@iayglagtkenyall-dCmlhFHOTOHNION ) 1 -4@hedkydiNHEO-05 (h‘ﬁdfl)ailgydammocarbonyl
1-4C) al kyl Rc.is e f defined; or R4 | ected f

(()f th)e géﬁ&ﬁﬁiﬁgy]@ﬁ“ﬁmr B{’] fﬁ%@?%@s‘bw or (vvhere aplpfogs)(ral gfes o:lgmo?nem
and R5 |§r§@II§§et1&gedff;&glatgp&Fp§qg§nmh 1@f:-R4 and RS val ues, and the other
is selected 15 from one of the groups in (TAba) to (TAbc) below : (TAba) a

group of Rhd)f or rrulaeﬁulm' yabmhtpd 4¥oembered Monpdysbalipg comtaingigl Zr 2 bethwmgﬂen or

1-4C) al k I
(1 a0 a1 kebercende oS eR o SRRES ilentind it O imd IR e & iosery o
(9 1510, odcRbordtomR¥RWNSO2-, trifluoronethyl, pentafluor oet hyl ,
(1-4C) al kanoyl and CO\IR\/RW [wherein Rv is hydrogen or (1-40Q al kyI Rwis

hydr ogen©opR1 (g sedecyesd fkginthe gspupne of X and Y is selected fromthe above |i st

of X and al
phenyl cap%% yfy&?}s?gaqgéﬁ%r@rﬁﬂ?’q(li S )61,%)/%%%40 ﬁglj Et(ii Iie)?ghgr%?}f%é ir:%, lglaz\lr\gg)s?) ’
ﬂ]?gﬁgﬁgﬁlmﬁnﬁqﬁz) éﬁmnésﬁ on( ARZ\)/\hSE Sl) ﬁ aglg | Seg;/ 1g(r)(r) > i (TAba)
may be 8P4 WOREIN veéﬂb@qcpﬁm%& B) Rl le%}ltPWéemé%s%% gﬂ @kﬁw&@ﬁéﬁa@m ly
?‘i' 2013 Ryt ciBl g eI R ) RUIPBATRTE INach Skl oiel3s Bpdialy

- ( 1- 4Clwathey bubstitute:d on an available carbon atom with one, two, three or more substituents

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

Q is selected from Q1 to Q6 :-
R2
T N
g
R3 —

20
Q1 Q2
T
T N
Q3 Q4 Q5 Q6
25

wherein R? and R® independently selected from H, F, Cl, CF3;, OMe, SMe, Me and Et;
wherein By is O or S;

wherein T is selected from the groups in (TA) to (TE) below (wherein AR1, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow);



WD 03/ 072576 PCT/ GB03/00791 - 106 (TAbc) -X -Y -AR2, -X -Y' -AR2a,

-X -Y -AR2b, -X -Y' -AR3, -X -Y -AR3a or -X -Y' - AR3b; wherein X is a
direct bowod wn72s@4(OH)- and Y' is -(CH2)m, -(CH2)n-NH ( Ce2XreBo3/0@d1 ( CH2) m
, ~CONH-(CH2)m -C(=S)NH(CH2) mor - 5 C( =0 O (CH2)m; or wherein X is
-(CH2)n- or -CH(Me)-(CH2)mand Y' is -(ghR)n, -NH-(CH2)m -CO (CH2) m,

- CONH N O (CH2 -S(O CH2
wher ei E]C'_j%A?]ST%%égte fréj%;ﬁl%—f}]lowm&@ﬁ%?l 40) ?aIm[(yIO; aEld) %O(Y' |)rsn o

- CO- (CH2)YTAa) (A(ﬁ\il—bl(@k@da, or -C(=S)NH (CH2) m ; and additionally Y1 is
-S2- when X is -CH or -CH2 NS({‘l 4C)al kyl)-, and Y' is -(CH2) m when X
is -cH2O(TAp) ﬁ@F‘lZN(‘@@W@&@@H)tO M®r2in nis 1, 2 or 3 mis 0, 1, 2 or
3and q is 0, 1 or 2; and when Y' is g(CH2)m NH (CH2)m each mis

i ndependent |y seBected fromo0, 1, 2 OIRB; or 15 (TB) T is selected from
hal o, for ~-NRvV1RWL; or is sel ected fromthe follow ng groups: (TBa)
R10CO- , R10 - (gis 0, 1 or 2) NoF \RLOCS wherei n BB 7 €| ected from
the foll owi ng \q\(NJpS .- (TBaa) CYng?g ; (TBab) (1-4C) al oxy ar bonyl ,
trifluoro yI X - NRVvRw, et henyl g4 20 4C) al kyl et henyl , anoet henyl ,
2-cyano- 2-{(1- 4Cpal kyl ) et henyl '3 nitroet henyl, 2-nitro-2

((1-4C) al kyl ) et h&iyl, 2-((1- 4C) al kyl & nocar bonyl ) et henyR® 2- ((&°

4C) al koxycar bgn et henyl, 2-(ARl)e or 2-(AR2)ethe (TBac)
(1-40 al kyl {6rﬁxpéhally substl t ut edtrgg’%ne or nore gr oup@y‘%lgéh

i ndependently selected from hydroxy, (1-4C)al koxy, (1-4C)al kanoyl, cyano,
hal o, trifluoronethyl, (1 25 4C)al koxycarbonyl, -NRvRw, Re

(1-6C) al kanoyl am no, (1-4C)al koxycarbhonyl am no, N-(1- N

4C) al kyl - (/I\PC) al kanoyl am no, (N’z@}@rkyl S(Og- (gqis 0,\1¢or\ 2), Cvi,
Cy2, ARI1, 4C)a| kyl S( O pNH g;)%{\a al ky1S( O p-((1-4C) ai l)\II\I- (pis 1
or 2)}; wherei NRv i s hydrogen (TX40) al kyl : Rw i s hydrogen Jor

(1-40) al kyl/, " is hydrogen, 4C) al kyl or (3-8C)cycloalkyl; Rwl is
hydr ogen,R( 1- 4C) al kyl , (3-8C)cycl oal k@ﬁ , fornyl, (1- 30 40 aI\ﬁ?yI -CO or
(1-40) al kylS(Oqg- (gis 1 or 2); or (TC) T is selected froma group of
formula (TCl) to (TC4) WD 03/072576 PCT/ GB03/ 00791

(TAb4) (TAbS) (TAb6)

wherein :

10 R®is selected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
4C)alkoxycarbonyl, (1-4C)alkanoyl, carbamoyl and cyano;

R* and R’ are independently selected from hydrogen, halo, trifluoromethyl, cyano, azido,
nitro, (1-4C)alkoxy, (1-4C)alkylS(O)q- (qis 0, 1 or 2), (1-4C)alkanoyl, (1-
4C)alkoxycarbonyl, benzyloxy-(1-4C)alkyl, (2-4C)alkanoylamino, hydroxyimino, (1-

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

20 1 or2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRyv, and -NRcRv (not on C1
of an alkoxy group, and excluding geminal disubstitution); wherein Rv is hydrogen or (1-
4C)alkyl and Rc is as hereinafter defined;

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

25 substituents excluded from geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-



- 107 RP ~Gm 3G B3nl( BA3 L- AS3( A3~A3GI-" 001)01 3
(TC1) (TC2) (TC3) (TC4) wherein in (TCl) : >A3-B3- is >C(Rq)-CH(Rr)- or
>N- CH2-  aw0 0®07576 0-, -5-, -SO, -SO2- or 5 >N(Rc); wher ecw/GBo3icz) @
is 0, 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq)-CH(Rr)- or >NNCH2- and Gis
-0-, -S-, -SO, -S@2- or >N(Rc); wherejgsin (TC3) : m is 0, 1 or 2;

>A3- B3- | J
hydz%i)n@ %%n“@@%ﬁ?;éoﬁ@ R G i g
In 1 l-ac 1418 1 1 hCd1k & AY1, ICONRERR, @fid RRB(eR3udl
SC=C(Rr ) - or B ( ?fq’%f e M Qb 20O 0. ls -so&ﬁ-sogrl:g or
>N( Rc) ; gmmlnSI dis«dfsﬁgmnn) Mrerea;mm«wdr@gmrcer(mmkym;ehc isusthemipdter definedn i s
defined by >A3-B3-), hydroxy, (1-4C)alkoxy or (1-4C)al kanoyl oxy; wherein
in (TCL)2nqweessingnd’ (TC4); m, nl and of are as defined hereinbefore in

(TO 1
G (1 2 c fﬁ?&t}/}al@é&u%ﬁnta@@&_’ ;\ﬁhl}_%@)@gﬂlﬁﬂ%}; gﬁéé’dm%f l:l.ﬁ%sCleerlLt; I(when R*

>C=N- N( (4rdIK) &k liydependenti (1-4€dalkyhbis (itself nmmaldylsul@u@u%bhb@whrq@ G bei ng

optionally substituted, b C=

repr esen?‘g’s?%ﬁgé:‘ %Pgndﬁilﬁﬂgéieﬁfﬁﬁ%m rﬁ&‘g@?ﬂ"’*ﬂﬁﬁ éf;(%/n %&{)}é&éya )e;|e'k3| >or
(1-40) al kamnay Fﬁé&mnamsmmtu@oﬁ) BRe RaNdeBileyhygho, anm,qpmcaamoxyhymr ogen or
(1-40) al kyl ; drogen, (1-4C)al kyl, fluoro

| -4
(1 4C) al #§)alkanpyplog - mgmymwnowl 4@)6 xympno, (Aéfaﬂlfsyh 93m (Mszdulsor 2), (1-

subst il bui‘?%ﬁ‘%&é?@%‘g b)§ é,wai[f\el A C%E)Nﬁ%]gﬁhalﬂ ﬁgg‘%%,s Hf%@'ﬂ‘ he ring

opt i onal r t Kk
>A3- by %%O{(%Q{OG > 8 l5§§ Bﬂ‘% gt% glé%?gﬁluﬁ epen ent yﬁ;ﬁe\i %g{ygﬁ%ﬁl gﬁng(iéﬁg)%rky?t

Elluzrc?( llipﬂslﬂ)la}]sl@slhefdlmuﬁeudeﬂngdt rifluoronethyl),
a ;thio-(1-4C hyd i no- (1-
40) al ky ¢ of R 1LS&éfaqgﬁéli?H§/Pr§n$/fJﬁBe g%@%)@ﬁé%@ﬁé%h?ﬁ‘?‘! ‘Zfé)wé‘?fr?ﬁq’%m&%‘rab%xy,

(1- 40 abwﬁﬂm& selAREd BUMTRE Mdve 1ARSE iRt Vivdes, M6Qhé 5@kr isQtleetedt han
when Gis >

15 from one of the groups in (TAba) to (TAbc) below :-
(TAba) a group of the formula (TAbal)

0
Y =
\H\ZO

X 0
(TAbal)

wherein Z°is hydrogen or (1-4C)alkyl,

20 X° and Y? are independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxycarbonyl,
halo, cyano, nitro, (1-4C)alkylS(O)q- (qis 0, 1 or 2), RVRWNSO;-, trifluoromethyl,
pentafluoroethyl, (1-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogen or (1-4C)alkyl;
Rw is hydrogen or (1-4C)alkyl]; or
one of X° and Y? is selected from the above list of X? and Y° values, and the other is

25 selected from phenyl, phenylcarbonyl, -S(O)¢-phenyl (q is 0, 1 or 2), N-
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(O)q- (q is 0, 1 or 2),
N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAba) may be
optionally substituted by up to three substituents independently selected from (1-4C)alkyl,
cyano, trifluoromethyl, nitro, halo and (1-4C)alkylsulfonyl;

30 (TAbb) an acetylene of the formula -=-H or -=-(1-4C)atkyl;



and Rc is group (Rc2) defined hereinbefore) or independently selected from
Rc (if such 30 substituents are not already defined herein in (TC)); and
al so hydrweywswor2shal o (the last two optional substituentspamigBoen1G is
-0- or -S-); WO 03/072576 PCT/ @03/00791 -108 wherein ARc is selected from
ARL, AR2, ARZ2a, ARZb, CY1l and CY2 defi.ngg.hereinafter and Rc is selected

[ 10m G Oypgy (R LRES) el fled NOT DAL LB Ol TRL YT Afyss) soted Trom

the foll groups: "breycl i€ Splro rirng systemof formula

(TDal) t@R3BDAY) :- * * * ** ** x 4 Ag * CA 4 (TDal) (TDa2) (TDa3) * **
t*Aa A4 * A4 OCA 4 TDa4) Daza (TDa6) (TDa7) ** ** ** *x x A4 ' *x Aq
xk K §CU(XDa‘9'f)dlf apwd ¢ g(ﬂ )h#hdad |inking group is a nitrogen atom

or an sp c g ou wh i at-e,
ori ent at 33 s e T e G B R S e
at posit IGiEe)DHCKey-* and ** is repl aced by one of the follow ng groups
-NRc-, >CH NHRe, >CH- CH2- NHRc, >CH CH2-

NRc- (1 4€y Whgigin {(vvﬁe@ﬁg? Pre éﬁ%ﬁﬁﬁ%@z ahain 1ink is optional |y nono- or
di - subst ity dM I\(Ii'(éﬁ)zﬂ k?ﬂd(CIW)rtnb -CORERI@Y)SOSCER ?JHp@gqt)lons mar ked *

are not rep%ace in the ring contalnlngthe link when A4 is a
ni trogen @@@ﬁbeCHaimsmS@)&;ﬁﬁﬁz)Rfom and that positions 15 marked * are

not repl aceglere}/nX 18 dfﬂ %éﬁiﬁor@ﬁ%&?ﬂdaﬂ?ﬂ) d(TDal)’ (TDa4) and

(TDab);
10 Y1 is -CO-(CHy)m-, -CONH-(CH3);y- or -C(=S)NH-(CHj)n- ; and additionally Y'is

-SO,- when X' is -CH,NH- or -CH,N((1-4C)alkyl)-, and Y' is -(CHp)m- when X' is -CH,0-
or -CH,N((1-4C)alkyl)- ; whereinnis 1,2 or3; mis0,1,2or3and qis O, 1 or 2; and when
Y' is -(CH3)m-NH-(CHa)m- each m is independently selected from 0, 1, 2 or 3; or

15 (TB) T is selected from halo, formyl or -NvaRwl; or is selected from the following groups:

(TBa) R'°CO- , R'S(0)¢- (qis 0, 1 or 2) or R'°CS-

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

(TBaa) CY1lorCY2;

(TBab) (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(1-

20 4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((1-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-((1-4C)alkylaminocarbonyl)ethenyl, 2-((1-
4C)alkoxycarbonyl)ethenyl, 2-(AR1)ethenyl or 2-(AR2)ethenyl; or
(TBac) (1-4C)alkyl {optionally substituted by one or more groups each independently
selected from hydroxy, (1-4C)alkoxy, (1-4C)alkanoyl, cyano, halo, trifluoromethyl, (1-

25 4C)alkoxycarbonyl, -NRvRw, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-
4C)alkyl-N-(1-6C)alkanoylamino, (1-4C)alkylS(O)q- (q is 0, 1 or 2), CY1, CY2, AR1, (1-
4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alky)N- (p is 1 or 2}
wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl; Rv' is hydrogen, (1-
4C)alkyl or (3-8C)cycloalkyl; Rw! is hydrogen, (1-4C)alkyl, (3-8C)cycloalkyl, formyl, (1-

30 4C)alkyl-CO- or (1-4C)alkylS(O)q- (q is 1 or 2); or

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



(iii) the ring systemis optionally (further) substituted on an avail able
ring carbon atomby wup to two substituents independently selected from
(1-4C) al kwb,030t2306 0( 1- 4C) al kyl (including trifluoromethylPLT/GB03/00791

(1-4C) al kyl -t hio-(1-4C)al kyl, hydroxy-(1-4C)al kyl, am no, am no-(1 WO

03/ 072576 PCT/ GB03/00791 -109 4C)al kyljg7¢1-4C) al kanoyl am no,

(1-4C) al kanoyl am no- ( 1-4C) al kyl , carboxy, (1- 4C)al kgxycarbonyl,
AR2-oxyma§Qxl AR2-t hi onet hyl, oxo (=0O) (other t Men the ring contains
an >N-Rc and i's growp BRc2)) anG—aB\go hydr o?‘/23 hal o; and Re is

sel ected {ro groups j(RcM)_to (Rcp) daftined Rerei naﬂtgef; or 5 (TDh) a 7-,
8- or 9-nenbé¥ed bi cyc({ic ri ng system/cdnt ai ni hg.a gridge of 0, 1 or 2
carbon atons ®f for mul TDbl ) to(énTDbI 4) . 7-membeted ring skel etons <0
E:O[4,1,0] [3,2,0] [3,1,1] [2,2,1] (TDbl) (TDb2) (TDb3) (TDb4)

8-menbered ring skeletons cj:) EC 4A~ [3,3,0] [4,2,0] [4,1,1] [3,2,1]

[ 2, 2, 2] ((IiE@g) (TDbG)gI(Jj)W) (TDo8)T€C3IPL9) 9- ered ring skeletons CO
0':~"P~ -";~, 4, 3, 0] [5.,2,01@{4,2, 1] [3,3,1] [3,2,2] (TDbl0) (TDb1l)
(TDb12) @Whesirsin ( 1203-BioiswtdRai-RHRD) of ¥-Cingnd fstserR¢ ot Drs-S92- o or 2
ring ni5t ggﬂggs,atoms (and optionally a further O or S ring heteroatom, and
when preSe the ring nitrogen, 0 or S heteroatonis are at any position

ot her t hamegs$n PATC2P{ mi1He 031 bERDEXEB;-fd BE=HOIROTBD BG(RG)-CH(Rbher sNAGHSY St em
is linked via a ring nitrogen atomor a ring sp3 or sp2 carbon atom (with
15 the d8ublds bOndS-wABreSBpPorl¥(Red’e, orientated in either direction) from

o 2oL\ 0 R ol SIS sl ot eRb g s Ao
WO 03/ 07 2 totHPOEERORYdDOZD) or >N-CH,- and G is -O-, -S-, -SO-, -SO,- or >N(Rc);

10 whereinin (TC4) :nlislor2;0lis1or2and nl+o0l=2or3;>A3-Bs-is >C=C(Rr)- or
>C(Rq)-CH(Rr)- or >N-CH,- and G is -O-, -S-, -SO-, -SO,- or >N(Rc); Rp is hydrogen, (1-
4C)alkyl (other than when such substitution is defined by >A3-Bs-), hydroxy, (1-4C)alkoxy or
(1-4C)alkanoyloxys;
wherein in (TC1), (TC2) and (TC4); m1, nl and ol are as defined hereinbefore in (TC) :

15 >Aj3-Bs-is >N-CHy- and G is >CR'")(R'?), >C=0, >C-OH, >C-(1-4C)alkoxy, >C=N-OH,
>C=N-(1-4C)alkoxy, >C=N-NH-(1-4C)alkyl, >C=N-N((1-4C)alkyl); (the last two (1-
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;

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

20 Rris (independently where appropriate) hydrogen or (1-4C)alkyl;

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

and, other than the ring substitution defined by G, >A3-B3- and Rp, each ring system may be
optionally further substituted on a carbon atom not adjacent to the link at >A3- by up to two

25 substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alkyl (including
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-
4QC)alkyl, (1-4C)alkanoylamino, (1-4C)alkanoylamino-(1-4C)alkyl, carboxy, (1-
4C)alkoxycarbonyl, ARc-oxymethyl, ARc-thiomethyl, oxo (=O) (other than when G is >N-Rc
and Rc is group (Rc2) defined hereinbefore) or independently selected from Rc (if such

30 substituents are not already defined herein in (TC)); and also hydroxy or halo (the last two

optional substituents only when G is -O- or -S-);



-110 (iii) one of the ring carbon atons at a position not adjacent to the

|l i nking position, is replaced (other than when the ring contains an 0 or S
het er oat owp oby73ne of the follow ng groups -NRc- [not at paThBodgeiead
position], >C(H)-NHRc, >C(H)-NRc-(1-4C)al kyl, >C(H)- CH2-NHRc,

>C(H) - CH2- NRc- (1-4C) al kyl [wherein theqpgdrogen atom shown in brackets is 5

not present wh the,r ce i i 1

wher i n_ S Rar = <R BRETE AR PR RRERLE Y HE G UFREN bl bl g
by (1-4Cual Ry ld seleotedTrdrh @rqupoVRSI) té tRadS) dedesal Helnaftengorsyst em i s |inked via
a ring nitrogen atomor an sp2 carbon atom any replacenent of a ring
carbon atomby -NRc-, O or Sis at |east two carbon atons away from the

| i nki ng { t b-QQ; (1 i ystemis optionally (further)
substitute jozqgﬁel%%} ‘Igrg%lltléé/hlltr?g@ncéélgg SS'at omas for the bicyclic

spi r o- 6i (IEDa)y st Woglidepieo-ringdystem (of BajnulafidD Ry to M3 ect ed from groups (Rcl)
to (Rc5) defined hereinafter; or,(TE) T is selected fromthe foll ow ng

L]

groups (TEl) toNT 2= 15 3 L Qn, () (O S\pl/ N M(OS\ j~
_N- 001 001' O ol' /4 (TE1) ( ,(An1l Opt+ (@S N m\0o0l Opt' 001'
20 (TE3) wherein.Jmis 0, 1 or "2; ) ()nl, ()ol,} ., ()o,, ()pi and

() pl, represent chains of carbon atons (optionally substituted as defined
for ARL hereinaftefMPad) |ength n1,(T®@2) nl, ol ", d¥°a‘ﬁd p>  respectively,
and are independently 0-2, with the proviso that in (TEl) and (TE2) the sum
of ni, oi, nl and oi' does not exceed 8 (givvirng a maxi mumring size of 14

in (TEl) and 17T 5 (TE2)), in (TE3) t of ni, o4, ~ ol,, pi
and pi, does ngt/ exgeed 6 ( ng Ag—maxi mum ¥ ng Al of. > in Rc
is selected fromardips (Rck) to¢Rc5) (Rel) (X60 al kyl {opti ly

substituted by ofe or more (1-4C)al kanoyl groups (including gem nal
di substitution) gmpbaey optional (Tpaspnosubstitut gmbdsy cyano, (1l¢fsa7al koxy,
WD 03/ 072576 PCT/ GB03/ 00791

* *

* o
* *
* % *
* ok * %
. - A—
A; o 4
- * *

(TDas8) (TDa9)

wherein;
@) the A4 linking group is a nitrogen atom or an sp3 or sp2 carbon atom (with the double
bond, where appropriate, orientated in either direction); and
10 (ii)  one of the ring carbon atoms at positions marked * and ** is replaced by one of the
following groups -NRc-, >CH-NHRc, >CH-NRc-(1-4C)alkyl, >CH-CH,-NHRc, >CH-CH,-
NRc-(1-4C)alkyl [wherein a central -CH,- chain link is optionally mono- or di-substituted by
(1-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring
containing the A4link when A4 is a nitrogen atom or an sp2 carbon atom, and that positions
15 marked * are not replaced by -NH- in the three membered ring in (TDal), (TDa4) and
(TDa$); and
(iii)  the ring system is optionally (further) substituted on an available ring carbon atom by
up to two substituents independently selected from (1-4C)alkyl, fluoro(1-4C)alkyl (including
trifluoromethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)alkyl, amino, amino-(1-



-111 trifluoronethyl, (1-4C)al koxycarbonyl, phenyl (optionally substituted
as for ARl defined hereinafter), (1-4CalkylS(Oqg- (qis 0, 1 or 2); or,
on any buwotos®7%s7¢ st carbon atom of the (1- 6C)al kyl chai rcTa®RoBOAlL] Y
substituted by one or nore groups (including gem nal disubstitution) each
i ndependently sel ected from hydroxy andggl.uoro, and/or optionally 5

lms) n ﬁ; 3 P zédgaﬁllkgld (f%C%Bahpxlafn]mo ((g%l aﬂ?ﬁﬁ\/giﬂl‘%qugfa%%ﬁ car ox(yl(l- Oalkyl: Rw

(1-40) al liyyikax yearmph ATARR oy elhﬂo),nizkmbrd&t(ymnxﬁ@eb t«amyh@nw& the rm

(1-4C) al kyl S(O) pNH-_or (1-4C)al kyl S(O) p-((1-4C) al kyl @_Qplslor }s
(Rc2) forCﬁptlamSRm 3R ¢ angRikg spgroup (R parsl flpe hudiox RPBhiﬂ@’ Retsegleied foRe 2a)
to (Rc2e) AR , oAR2b, AR3, AR3a, AR3b, AR4, AR4a,

Cyl, Cvz, groué@%éﬁc(?@ @%flﬁoxyégﬁgi?)ny?é trifluoronmethyl, -NRvVRw [wherein Rv
i s hydrsogen or (1- 4C) aI kyI' Rw is hydr ogen or (1-4C)alkyl], ethenyl,

2-(1-40) et t hen 2-cyano- 2- 4C) al kyl ) et henyI
2-nit roe?h%l J]QQ rﬂrtprrBer? ‘(r(:‘g% ]éﬁ/‘R% %E%?ﬂﬂtalm?%@( dge of 0, 1'or 2 carbon’
4C) al kyl %EBMBMXET§5%§BXTD*3?4)( .(1-4C) al koxycar bonyl ) et henyl ,

2- (AR1) et henyl ethenyl, 2-(AR2a)ethenyl; (Rc2c) (1-10C)alkyl
{optionally substitut ed by one or nore groups (incl ud| ng gem nal

di substitutio ently selected from hydroxy, (1-10C)al koxy,
(1- 4C) al kox -?’)1 j%%nf’ "“gg‘%?’fg

4C) Xy 4Cpal koxy- (1-4C) al koxy,

(1-40) al kanoy boxy, horylﬁgg((')) 20 and nono- and

di -(1-40Q al koi vat i t her eof -O-P(OH)2 and nono- and
i -(1-4C)al koxy deérivati ves hereof] and am no; and/or optionally

substltut ed by pneygroup (38 ect ed f@qnp] phosphenat e [ phosphono, -P(O) (COH) 2,
and nono- and di - éé 4C) al % derlv s thz_{[g%}] phosphi nate [-P(OH) 2
and nono- and dI(T 1)4C) al k ) der | va cyano, hal o,
trifluoronmethyl, (1-4C) al koxycarbonyl, (1 4C) al koxy (1 25

4C) al koxycar bonyl (1-4C) al koxy- (1- 4C) al koxy- (1-4C) al koxycar bonyl ,

(1- 40 al kyl amgr,}gmbergd Giflskd&Rl kyl ) am no, (1- 6C) al kanoyl am no,

(1-4C) al koxycar bonyl am no, 1-40C) al ky| - (1- 6Cpal kanoyl amny,
(1-4C) al kyl aonyl 1 ((1-40 aI| i noc , (1-
4C) al kyl S(O) pN== Heayl SO p- ((1-40) arkyl

fl uoro(1-4C)al kyI S( O) pNH-, | uor o( 1- 4C) al kyl S( @) p( (1-4C) al kyl ) N-,
(1-40) al kylS(Oygs,of t he (1-[4@)pal kyl graup,1of (1 3,20 al kyl S(29,59- bei ng
optional |y substighgf ed by @itpepubsti tuFﬂ; 7z)el ect qfphgom hydr(%yg) (1-
4C) al koxy, (1-4C)al kanoyl, phosphoryl O P(O(OH) 2, and nono- and
i -(1-4C)al koxy derivatives t hereof], phosphiryl [-OP(OH)2 and nono- and
-(1-40Q al koxy derivatives

9-membered ring skeletons

Dy b e A

[4,3,0] (5,2,0] [4,2,1] (3,3,1] (3,2,2]
(TDb10) (TDb11) (TDb12) (TDb13) (TDb14)
10 wherein;
(1) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S

ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position
other than as part of the 3-membered ring in (TDb1);
(iii) the ring system is linked via a ring nitrogen atom or a ring sp3 or sp2 carbon atom (with
15 the double bond, where appropriate, orientated in either direction) from any position in
either ring [other than from a bridgehead position or from an sp? carbon atom in the 4-

membered ring in (TDb2), (TDb6) and (TDb11)];



t hereof], am no, cyano, halo, trifluoromethyl, (1-4C)al koxycarbonyl,

(1-4C) al koxy-(1 WO 03/072576 PCT/ GB03/00791 -112 4C) al koxycar bonyl,
(1-4C) al kw3 hsaC) al koxy- (1-4C) al koxycar bonyl, carboxy, et1/GBoyadbkyl am no,
di ((1-40) al kyl )am no, (1-6C)al kanoyl am no, (1-4C)al koxycarbonyl am no, N
(1-4C) al kyl - N-(1-6C) al kanoyl am no, (1-.4%pal kyl am nocarbonyl, di ((1-

(1) 4 a1 KT s BFE0ABE Yy bl RIS pPoREEIGS adigegpidp e s msigon. s

AR2- S( O) geplacARBotérham waadthalrmg cARRns aARRG: S BEBmamny) byARBMf vier followmgof AR
A e Rl S om0 A a0
is 1 or eanduflc]sc@n AaRNRE) - 4@)%11@1 et%R??h }QB&%? n ARBRsivh B3R k¥RNS1 ons

of AR2 an COI’I@II ning groups (Rc2d) O ((1-6C) al kyl wherein
R14i s ARt pacs&m WherHBE atMydearsnhs madaeltébndgab)ead hoditigr ondovating ceptralonal |y

substitu 4C) al koxycar bon C X enz Q) al kyl
or (1. 106Hsr i e Earant Bomec ittt Gor Tt RS oY i

RI5G whgheh ’fhemn% dﬁtehﬁezmked 61&2@%1%&%&:&&%b@ﬁhﬁéﬂ%aﬂ%ﬁ%&drﬁﬂﬁﬁd as defl ned
for (Rc2c)}, CYI, "CY¥2 or AR2b; 15 (Rc h drogf cyano cyanoet henyl ,

2- cyano- Peplicemem)afiakyng) eirbanratbm by--NRE- lleasi tstearbrmaiPe awan{pm
2-((1-4C¥al k ox carﬁony[f) t henyl , 2-nitroet henyl 2-nitro-2-

((1- 4C)a ';f(é cf}ARl) et henyl, 2-(AR2)et henyl or of the formula
(Re 3a)10N(1>&()')0 tHlhg(dy6da)is oﬁ@oﬁﬂﬂl@r(ﬁlﬂheﬁ(lﬁbsmutcm in avzﬁlalblé nng\dldl’{iloheumin as
-N(R17) 2 ; wherein 71s ydrogen when X00 is -NHR17a -N(R17) 2), .and
R17 is (forglmy hllcxghc sppRaing systems Arscribgsh #n(Thso: and Rmfvlectﬁéﬁfm gRups (§9R) 7) -
and R 6 | O©) al kyl sul fonyl, (4- 7C)cycl oal kyl sul fonyl
phenyl suﬁﬁcilsﬁl?&nf?fgegﬁﬂae%ooél and (1-4QC) al koxycar bonyl; (Rc4) trityl, ARl,
AR2, AR2a, AR2b, AR3, AR3a, AR3b; 25 (RcbH) RdOC(Re) CH(C-O)-,

Rf C(=0) C( = ) C(=0 - wherein Rd is
(1- 60) aICb]E s Feée%%ff@@éhe%ﬂno(wi“%@)oaqué@ Hﬂ%)and Re together forma
(3-40)3l kyl ene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,
(1-60C) al koxy(1-60C) al kyI -NRVRw [wherein Rv is hydrogen or (1-40Q al kyI; Rw

is hydrogen or (1-4C al kylDn, (/H@ al koxy, (1- ﬁ((yg1a<l(<)m<y(1 6C) al koxy,

hydr oxy( 2- 6C) al koxy, (rﬁ(O)S ,&pVN_ m(0)S N—
() 1 ()01I ()01 ()01'
(TED) (TE2)
Qn
m(O)S K
20 (TE3)

wherein mis 0, 1 or 2; and Ony, ()o;, Ony, Qor, Op1 and (py- represent chains of carbon
atoms (optionally substituted as defined for AR1 hereinafter) of length n; 0y ny, or, p; and py:
respectively, and are independently 0-2, with the proviso that in (TE1) and (TEZ2) the sum of
ng, 01, ni-and oy does not exceed 8 (giving a maximum ring size of 14 in (TE1) and 11 in

25 (TE2)), and in (TE3) the sum of n;, 01, ny», 01, p1 and py- does not exceed 6 (giving a maximum
ring size of 12);
wherein Rc is selected from groups (Rcl) to (Rc5) :-
(Rel) (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,



30 4C) al kyl am no( 2- 6C) al koxy, di-(1-4C) al kyl am no(2-6C)al koxy; Rg is

(1-6Q) al kyl, hydroxy or (1-6C)al koxy; Rh is hydrogen or (1-6QCalkyl; R 1is
hydr ogen,wOb36@saé kyl , ARL, AR2, WO 03/072576 PCT/ GB03/ 00P@1/GB032dB1 AR2a,
AR2b and R is hydrogen or (1-6C)al kyl; wherein ARl is an optionally
substituted phenyl or optionally substijjgted naphthyl; AR2 is an optionally

substitu 5- 0o - red ul |l nsat. uy. I, A jagm 5
degree ohﬂ}%&?‘ﬁ‘ﬁ’ﬁﬁgﬁ@ oﬁ(g&;&?ﬁl%y%hep éf@g{l@faﬁgis%mg%%&? g&l‘fno? %‘3{%& J[nghl four
het er oat as@inaftBg eResTIENYIS(03¢! (g6 @d S mQon bhybt the fibutarbor aoonsfaha{(ing any
0-0, OGS or S-S bonds), and "linked via a ring carbon atom or a ring

ni t r ogen6&)akylichainheptionaly substituted: Hyeonetyy nepragenups Seeludingmeaina a partial ly
hydr ogenat ed version af AR2 (i. e, syste r et ai ni . not the
bt o9 e gieBBsabt e Sat ndetcaany R iRk PP RS AnaRTBpudtin ey L 1'a
a ringsnidne8Mtituidd Biox®, INRVI® [Wh@in By ngfzydtrd'g%h @byl -gOnilleylReasdhyhbedm i s a
fully hydrogenated version of AR2 (i.e. AR2 systens havin

g ) . g no
unsat ur aet 6n3C)alkyl hke6Clkanayleminp, & hrtcmkenysaioanylpmieeN-Ur4C)alkyi-Rg(Inj t r ogen

atom AR3 n t.] I i e - 0 : I .
ansat ur absan Ry ARlbg FHORRHSOINIES iy RIop TRERRKAN i 1or 201
het er oar ygc4)i RPNt '3COL NP, 14 H'éus- het eroatons 15 i ndependent |y

selected fromO0, Nand S (but not containing any 0-0, O-S or S-S bonds),

and | i nkdrein R s s¢legged rpmdRe2adm(Re2egit her of the rings conprising the
bi i Al i ti d d I i.e. AR3
| cYelhe RYzhem ?@gﬁ@%ﬁ%ﬁﬁ?h@% LRIENH A aYer AR, €41 AL -

syste ni ng 177, " degreeé unsataratiron), linked
via a ri (Rezparbon at-amalsxytirbled, tiflrotonidiing, INRVEg @Wheraind®w isthytifogen bng i s
not thereby quaternis in either of the rings coniorisi ng the bicyclic 20

d
syst em ARSE)allsylaRwdﬁﬁydrﬁw@déﬁﬁ)é'&ﬂ}eq@% 28@-‘1@9 kyjethenyh R vapagthepy!.

havi ng n } Lokeq v iHN a bol hnked via a
ring o PSS ZtUENC R eneh S iyl RGO ERACTIRM iyl AP syt em
AR4 i s aAaChpkylamalocyrbsuydgithenyt, @e((1-3€)dkoxhéarvenyitien yl, 2uIAR1 )etheatl L2-at ed (i . e
wi th the 25 maxi mum degree of unsaturation) tricyclic heteroaryl ring

cont ailRi kRaBHeIYE SUARFIHE b os i ndependent 1y sel ected from0, N and S
(but not ngai ni ngl_?w a‘ﬂq@’ O S or S-S bonds), and Ilinked via a ring

car bon at(omln any o t%e rings conprising the tricyclic system AR4a is a
parti al | Joptyahatigsulstiaded/ ey siecor nodre ARApS i(ineludinBgesymal dissbstst@imieach sone, but

P ed s indeenqeRiy hit el e IS G, 10THe)atkoR T4t Syt chilloRgaat oM of
4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, carboxy, phosphoryl [-O-P(O)(OH),,

20 and mono- and di-(1-4C)alkoxy derivatives thereof], phosphiryl [-O-P(OH), and mono- and
di-(1-4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group
selected from phosphonate [phosphono, -P(O)(OH);, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphinate [-P(OH), and mono- and di-(1-4C)alkoxy derivatives
thereof], cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-

25 4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, (1-4C)alkylamino,
di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-
(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di((1-4C)alkyl)aminocarbonyl, (1-
4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alkyl)N-, fluoro(1-4C)alkylS(O)pNH-,
fluoro(1-4C)alkylS(O)p((1-4C)alky)N-, (1-4C)alkylS(O)q- [the (1-4C)alkyl group of (1-

30 4C)alkylS(O)q- being optionally substituted by one substituent selected from hydroxy, (1-
4C)alkoxy, (1-4C)alkanoyl, phosphoryl [-O-P(O)(OH),, and mono- and di-(1-4C)alkoxy
derivatives thereof], phosphiryl [-O-P(OH), and mono- and di-(1-4C)alkoxy derivatives
thereof], amino, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-



30 atomif the ring is not thereby quaternised, in any of the rings
conprising the tricyclic system CYl is an optionally substituted

cycl obut Wo osyrdsepent yl or cycl ohexyl ring; CY2 is an opPCo/GHOBW791
substituted cycl opentenyl or cycl ohexenyl ring; WO 03/072576 PCT/ GB03/ 00791
-114 wherein; optional substituents onifRl, AR2, AR2a, AR2b, AR3, AR3a,

oD e RS A NG LE A A iR hemup o three
substit uneyhlmarﬁmbsal((umhﬂclyg@mﬁ@t €H6C)11d€a|a6yldmmol yl-ﬂcmomaiboxyannno, N-

trifluoroneth 1 4C;ﬂ§k & or éll 4C) al koxy, (1 5
4C) al koxg/lcé@ladimh -(k§8 anﬁvltarrbno 2&4 @“éxlklam?ﬂ“aﬂ?ﬂodl CONRVRW or - NRVRwW}

{1t vor geshiy LBl (DALSIORNEEY AT by (ARt

(1-4C)al k oxy, am’nocar

di (N (§- 46)aakKy d)gmmnstcb%tl ARDOS (G, baa;m/,s«()%l addChigb IAMS:ARDBMR% and
(1-4C) al kanoyl , 4C) al kyl'SQ2am no, "(2-4C) al kenyl {optionally substituted

by caB boAy{%rveﬁsimﬁ(bfaAkbwdARchylta}mng groa®]aChytngV 2, AR, AB}ZaARénléﬁll -G no,
1 4
gé?nghoéﬁ%n‘éﬁ |/’Igl? g’u’o@? 1564%6 %5@8 y‘gﬁg%iogﬂ:) %é{h\ég) %{2 é |fg§ 8up1 or
) {the 3@1} den chrsg% i :ddrﬁg,ran(apa%oomial Y DARIZhL g@%@& \Fé?s‘?or%rof nRRQ

groups in om cyano, roxy an 4C) al koxy},
CO\lR\/R\Na@dARNRbEMn{m@gxroapm} Rv is hydrogen or (1-4Qalkyl; Rwis hydr ogen

Ao, AR in, ARARNOM SR ek i &Ry, A G R B 22
atom, ﬂét)af}it(ﬁ%na@ tl?e'h@%pet%@ b(sH{eJte%SOSy(1146%1%@&)%%%9%%8@%@@@ up to

t hree subs sel ect'ed from trifl oromet hoxy
benzoyl abemuyloxtye(nzz@mkybfore(nyuocpdbyh @mgbmqllywbgttut@@aedefwddpr &F&ﬂtz}is ee

Furan, pyRE o, o0 Rop-asskeh R sl AT o SR s R or

pyri di neRIRIKINPl, YDLH2XRbK, isothiazole, thiazol e t hi ophene
hydr oxyi m no?l 4C)al kyl , gl 4C) al koxyim no%l 4C) al kyl, hal o- gl 4C) al kyl ,

(Rav 4C)lﬁl «rﬁéshbuﬂmgarlncﬂaélo |fmy{ , Rivaprg-g- (R4 ¢lal Mh@géand 1 (1 4C) al kyI ;
ARZLS ARg&%g\%g&&r" %@Bong&%ﬁheﬁﬁ 2;@4‘3 X?'gﬁloo @%‘“&Pa i %He rogen atom

wher e sugf)-ATaRdy)EtehR-0ARS)eliRhyT, QS(!A|H2)¢tﬁerq'uair©f thieZatrhgaRe3a)- 4C) al kyl ,
(1-40) al kanoyl f,\/\/nerel n the (1-4C) al kyl and (1-4C)al kanoyl groups are

optionally substituted by (preferably one) substituents independently
sel ected fromcyano, hydroxy, nitro, i fluoronethyl, (1-4C) al kyl S(O) qg-
(qis 0, 1 or 2), (1-4Calkoxy, (1- N X

R16

(Rc3a)

20 wherein X is -OR", -SR'7, -NHR'"and -NR "), ;
wherein R' is hydrogen (when X% is -NHR'7and -N(R”)z), 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;
(Re4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b;

25 (Rc5) RdAOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or
RiNHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,
(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-

30 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,



4C) al koxycar bonyl, (1-4C) al kanoyl am no, - CONRVRw or -NRVRw [wherein Rv is
hydrogen 30 or (1-4C)alkyl; Rwis hydrogen or (1-4C)alkyl] },

(2-4C) al keoyi3/074526 4C) al kynyl , (1- 4C)al koxycar bonyl or oxecTtcBmBooTIaN
N-oxi de). WD 03/072576 PCT/ @GB03/00791 -115 2. A conpound of the fornula
(I') as claimed in claim1, or a phar nmaqegti cally- acceptable salt or an

I N-Vvivo ro bI ester there ein Qis Q1 or @@. 3. A conpound
of the fo i‘éﬁ?ﬁ)a §Jbs|hatdw§8“|n c? mei claim2, or a5 w

phar macewhefea | y- accept able salt or an in- VI VO hydr oI ysabl e ester thereof,

wher ei n [ A conpound of the fornula inmed in an
previ ous galalﬁﬁﬂ OB?O%IIYﬁH%%E&%%HQQ”dbPII ?Rt‘é’@é]é)bt%ﬁ"é‘t@dtap %Vﬁ Y

i n-vivo-

St uct ur S P o SR By SSLELF S e mghRE ROy ndrediEe ?‘ﬁtﬁﬁe R

cl ai med ﬁegéemlyf tpfseuarams) nioaoagrphohetaro\ihghmngmoel;whmr@thp tp-fagclgtralomssal t or an
I n-vivo- hydro ester t erein I S TA and, TC
15 6. A aiptelediad ‘{§ (B4 i eiueing Ank Ry SM%%%H&@%‘H%
phar maceyhi&alih ¥ ﬁﬁg%@%@% din %ﬁlatnn%rmetgenrhwth Yonbyieg el 16t AR AR laBimib e eof

wherein Rl 1s cted from (a) hydrogen; (b) fluodrine, chlorine, or
br omi ne; AR2a i¢ apam;aﬁm byd1(0g9nalddm&)met>MR2 (cha¥Rohsststopis, re@rmnmmwut not

Y T17 wor O AeeR3aT el T B v et Sott Y REE N s lcheen o 7

Corrpoqodaetntftwextloglmbathétebyqaat@hﬁseaed in any previous claim or a
phar maceutical | y- ac}gﬂﬁt abl e salt or an in-vivo-hydrol ysable ester thereof,

whi ch i s AR2b3is adeltpbyregesmted yersiar oiAR2 (iR Aspsigms hzvisg sopasatapieno791 -

116 linked via a ring carbon atom or linked via a ring nitrogen atom,

AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms

15 independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ring carbon atom in either of the rings comprising the bicyclic system;
AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen
atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic

20 system;
AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation),
linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings
comprising the bicyclic system;
AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the

25 maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and
linked via a ring carbon atom in any of the rings comprising the tricyclic system;
ARda is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen

30 atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system;
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring;

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring;



R2 O K TNOI-J-NHET 5 (IB) wherein -NHET is 1,2,3-triazol-1-yl or
tetrazol-2-yl; Rl is selected from(R a) and (Rib); R2 and R3 are

i ndependew0log/otesds ogen or fluoro; and 10 T is sel ected freor(GBABboMO 6),
(TC5), (TC7), (TC9), (TC12), (TC13) and (TEl) to (TE3). 8. Acorrpound of
the formula (1) as clained in any one.qfigclains 1 to 6, or

phar maceu I%grijlrg%g ES%S?F%isaIAR aAl??EéI@Z V'é*@ng%hﬁgb‘kﬁﬁ%ﬂ Allgg:a{ eof,

whi ch is™ Or' i

1, 2, 3-tr C¥a0ind1CY? ar(of i hadlableZaion aldmRip foshee ketsstiagnisrindepeiliaily R2 and

R3 are independently hydrogen or fluoro; and T is sel ected from

6), (TCoyeleqteddzym (4 ﬂ@ylkyl( 11291aUY(SPlZS£§)“eQPM sphtifyentsgelepfegyindepgndeat] g\gﬁﬂﬂbund
of the f _a 20

phar maceﬁ?l ca?l@hg%@g%ﬁggl( l@b&%r@ﬁpglgg }%C?/@g%(e ester thereof,

whi ch 5s4@)a1mdy@@ﬁ6ﬂyloéyahds\eutfr@r(M@alkhﬁ)ylanﬂabeJGn)Nmm&Br| NRvRw},
1,2,3-triazol-i- or tetrazol - 2- Is selected f (Rla), (Rib) and

(R d): Ruiffego Xalr Bydraye faled aito, 9ywdﬂ'éfdeﬂ ‘tﬁ)aﬂq%br(é'@ﬁ]&amwl@@/ sel ect ed
from (T métl?dgﬁunogn W&)eaﬁ C%r-glgnﬂ{ilp%l(lﬁb(?—glcl)%#ytﬁhrﬁﬂ%@%nﬂﬂo,tcgﬁ)ofcﬁr(rlm| a

(I') as ¢ alfed in any ‘one o
phar macedCyatldyyarboey ptladlialkaadl, @r4@GalkylbQamord) Y2 C)allsaiyl ¢omrmelly t her eof ,

1275 PRI gt g kAP BOyarbo 311?“@?@a@ab%ﬂﬂsiﬂ?%wammy and

(Rid);03 SR} i s
sel ectled@_f(rlgstz)ﬁ};ﬁ?)goAg%))a<r1 (%:EL'I%a) a%ﬁllﬂ%'l{mg%dm; Cbreg] (ﬁ'ﬁ@naﬁ/ 00791 -
117 11. svbstibngbapnialydodx stihel -4 Grativll &(Q)gy (@ (bllmrﬁﬁﬂthc ﬁléCaalhyljgrOlmb%ng

har maceut i cal | acce tabl e I
\F/)\,hl ch i Soathﬂg y gf @bpréeoorfsrgg%g%up%rllnAeper\llAenay ecrtg Yroglbcly%nc? %1 ggoxtyg%(rie()f

(1-4C)alkoxy}, -CONRvVRw or -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is
hydrogen or (1-4C)alkyl];

15 and further optional substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4,
AR4a, CY1 and CY2 (on an available carbon atom), and also on alkyl groups (unless
indicated otherwise) are up to three substituents independently selected from
trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three
substituents independently selected from halo, (1-4C)alkoxy or cyano}, furan, pyrrole,

20 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)alkyl]; and
optional substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are (on an

25 available nitrogen atom, where such substitution does not result in quaternization)
(1-4C)alkyl, (1-4C)alkanoyl {wherein the (1-4C)alkyl and (1-4C)alkanoyl groups are
optionally substituted by (preferably one) substituents independently selected from cyano,
hydroxy, nitro, trifluoromethyl, (1-4C)alkyl S(O)g- (q is 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRVRw or -NRvRw [wherein Rv is hydrogen

30 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).



(5R)-3-[4-(1(R S)-oxo0-3, 6-di hydro-2Hthi opyran-4-yl)-3-fluorophenyl]-5-[(4-
carbonitrile)- 1,2,3-triazol-1-ylnethyl]oxazolidin-2-one; 5

(5R) - 3- [ W ODBR78)6 0x0- 3, 6-di hydr o- 2H-t hi opyr an- 4-yl) - 3- f | raragBenyio) - 5- [ (4-
met hoxycar bonyl ) -1, 2, 3-triazol - 1-yl net hyl ] oxazol i di n- 2- one;

(5R)-3-[4-(1(R S)-oxo0-3, 6-di hydro-2H-thi_opyran-4-yl)-3-fluorophenyl] -5-

[ (4-azidonethyl)- 1,2, 6 3-triazol-1-yl med T'] oxazol i di n-2-one;

(1 glr?1 -3; E)Z'(lfﬂ’cfmmxgd gft??&mmﬁ)mlaimedmplahné,ynda)pl@mawtioqibmyl] 5-[(4-
X [ - !
(or S CALRRe st g &1 B Hba RS aanle PR Mot A OIS RS2 henyt 1 -5- 1 (4-

trifluoronethyl)-1,2,3-triazol-1- ylnethyl]oxazolldln 2- one;

(5R)-3-[4- (1(R, S)-oxo0-3, 6-di hydro-2H-t hi opyr an-4 IEJS fl uorophenyl]-5-[(4-
am nonethyl ) - Arompgumdp’fétbelformu}q ﬂﬁm}mpﬂedmzl@lmdmc BAeor 45

5R) - 32 H-. f h -5-1(4-
(am nosab BoRGTYTI Gepiais 8F 6 SEHORSYIAMY lsradshl WepBRRILLh: > L
[4- (1(R, S)-oxo- 3, 6-di hydro- 2H-thi opyr an- 4- yI) 3-fluorophenyl] -5- [(4-

(met hoxycar bonyl ) am nongt h -1,2,3-triazol -1-yl net hyl ] oxazol i di n- 2- one;
(5R) - 3- [%- (1, A<ginpruedobhg crmﬁlab )zasrwmsy@wmewoyssm stRSraophenyI] 5-[(4-h

ydr oxy

(5R) - 3- [‘Bzfp’%y‘hf;"euﬁgalg?" %fé%ggkéﬁlélgkr&‘zﬁ‘)‘ﬂ%g !i%ﬂég ‘dt &Fﬁﬁg‘?’gb AT [ (4 b

r ononet hselectedfrdn Structuez 0lc), (1dy) gnadgiffy| ] oxazol i di n-2-one; (5R)-3-[4-(1,1

oxo 3,1& di hydr o- 2H-t hi opyran-4-yl)-3-fl uor ophenyl ]- 5- [ (4-fluoronethyl)-
riazol -1- yl)nethyl]oxazolidin 2- one;

(5R) 3-14-(1, Lophenyl ]-5-{ [4-

[ (am norrfelt hanélcgn %%g?g%gde th %ﬁ%@@gm 361 efyllogszgla{nll LH?-y }

nmet hyl ] optazohdeniical B-aeeptable salt or an in-vivo- hydrolysable ester thereof, wherein T is

(5R) - 3-[ 0-3 di hydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[4-

[ (et hyl ieiﬁ%@fi#é % %I'gcs triazol - 1-yl net hyl ] oxazol i di n- 2- one;

(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro- 2Ht hi opyran-4-yl)-3-fl uorophenyl]-5-[4 30

[ (met hyl sul fonyl )met hyl | -1, 2, 3-triazol -1-yl met hyl ] oxazol i di n-2-one; WO

03/ 072576 PCTAGBIPL the formm& (I) as claimed in any previous claim, or a

5R) - 3- - di -3, 6- 2H t.h .]-5-]4-
o pherdieBiduBioit sl Hie P adiy bR ERiet: Kb herkod PESRISRY il 122! one.
(5R) - 3- [ &idcfedifrgth 0x0- 3, 6- di hydr o- 2H-t hi opyran-4-yl ) -3-fl uorophenyl]-5-[(4-c
yanonet hyl )(a

hydrogen,;
(b) fluorine, chlorine, or bromine;
20 (c) cyano;
(d) fluoromethyl, choromethyl, bromomethyl, cyanomethyl, azidomethyl,
hydroxymethyl;
) difluoromethyl,
® trifluoromethyl;
25 () ethynyl or substituted ethynyl; and
(h) nitro

7. A compound of the formula (I) as claimed in any previous claim, or a
pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, which is a

30 compound of the formula (IB):



1,2,3-tri azol-1-yl nethyl]oxazolidin-2-one; 5 (5R)-3- [4-(1,1

- di oxo- 3, 6-di hydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl]-5-[ (4-chl oronet hyl) -
1, 2, 3-triweask7ds7g/l net hyl ] oxazol i di n- 2- one; PCT/GB03/00791
(5R)-3-[4-(1, 1-di oxo-tetrahydro-2Hthi opyran-4-yl)-3-fluorophenyl]-5-[(4-hy
droxynethyl)- 1,2,3-triazol-1-yl nethyl.jgegazol i di n-2-one;

(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro- 2Ht hi opyran-4-yl)-3-fl uorophenyl]-5-[4-(1
H 1,62, 3-triazol- 10 4-ylthio yl)-1,3-tri

azol - 1-yl met hyl ] oxazol i di n- 2- ;
(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydr
1H i m dazol - 2- yl thio)nethyl JI-

yran 4-yl)-3-fluorophenyl]-5-[4-[(

Nlaz | met hyl ] oxazol i di n- 2- one;
(5R)-3-[4-(1, 1-di oxo-3, 6-di hydr W MRyl ) - 3-fl uorophenyl ] -5-[ 4-
[ (phenyl met hyl )t hi onet hyl ] -1, -tri azol | met hyl ] oxazol i di n-2-one; 15

(5R)-35[4-(1, 1-di oxo- 3, 6-di hydro- 2Ht hi opyran-Z-yl ) -3-fl uorophenyl]-5-][4-
(di met hyl am no) net hyl -1, 2, 3-tri azol -1 ﬁ!ﬁet hyl ] oxazol i di n-2-one;
(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro-2H-th yran-4-yl)-3-fluorophenyl ]-5-[4-ca

rboxal deydRin INZESr L1l 2294 adot-YyIret Ryhiqxagel i di n- 2- one;
(5R)-3-[4-(1, 1-di oxo- 3, "6- di hydr o- 2H-t hi opyT an- 4- yl')-3-fluorophenyl]-5-[4-di

f | uor omeRiys$ jelecal from, (BleyandABilb) - yl rret hyI ] oxazol i di n- 2- one;

5R) - 3- 2 4-yl)-3-fl h 11-5-14-(2
A b¥én%aq%eagﬂly&pea%‘i‘v?%gfoéfn9r RHBEH T oxavol 1 di ne 2 onr 1 o L
( E(S?Ff) - 3{) L#lné beldctétl B¥H-(3AB1db BY,¢TO5R HF(E’VI)I OPY9)2(F@L2)) (TCA3) htd(KEI) enyTH3)5- [ 4- (2
- _n’e - -

isoxazolzl)ethynyl)-l,z 3-triazol - 1- ylnethyl]oxazolidin 2-one; 25

5R) -3-[4-(1, k- di - I 11-5-[(4-

g_ bLten[ ; §, nyﬁa)cfﬂn%?%%?g_fth‘é'f@%ﬂh?ﬂé%&l%ﬁ&w Il%cl:l% slut%fé)BPEny ]-5-[(4-(

(5R) - 3- [ ghdrinaderdicahtp-alceptable salt or an in-vivo- hydrolysable ester thereof Wthh isa

hyd 2H-t hi - 3- he

bt ot hémbé)u%ro} the iquulsi\z(éé ggf%n@r%hl%kééoﬁaaﬁ)ﬂhﬁﬁl grerazobyylz14- (1, 1

- di 3 4-yl)-3-fl h 1]1-5-14-(2-b th I
30 102 o Y oxavol i m 2o oner o promeet vyl

(5R) 3-[R? éﬂdlk— dreomepienﬁertdllyhydragembrﬂhwropwdan 4-yl)-3-fl uorophenyl] 5-14-(2

e oy get il ard o 2 iaet YOS o HFEG Pha ytiEaid B od kg 2 one

- di oxo- 3, 6 di hydr o- 2H-t hi opyran-4-yl)-3-fluorophenyl] -5- [(4-(2-.

(di net hyl am no) - 2- oxoet hyl )-1,2,3-tri azol- 1 -yl)net hyll] oxazol i di n- 2- one;
9 A compound of the formula (I) as claimed in any one of claims I to 6, or a

20 pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, which is a
compound of the formula (IB),wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1a), (R1b) and (R1d);
R? and R? are independently hydrogen or fluoro; and
T is selected from (TAbl to 6), (TC12a) and (TC12b).

25
10. A compound of the formula (I) as claimed in any one of claims 1 to 6, or a
pharmaceutically-acceptable salt or an in-vivo-hydrolysable ester thereof, which is a
compound of the formula (IB),wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is selected from (R1a), (R1b) and (R1d);

30 R?andR® are independently hydrogen or fluoro; and
T is selected from (TAb2), (TC12a) and (TC12b).



(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydr o- 2Ht hi opyran-4-yl ) -3-fl uorophenyl]-5-][4-
(et hyl am nocar bonyl oxynet hyl )-1, 2, 3-tri azol -1-yl met hyl ] oxazol i di n-2-one; 5
(5R) - 3- [ W0Db307d7OX0- 3, 6- di hydr o- 2H-t hi opyr an- 4-yl ) - 3- f | uecepdBamhj915- [ 4- am
ino)-1,2,3- triazol-1-ylmethyl] oxazoli din-2-one;

(5R) - 3- [4 (1 1- di oxo- 3, 6- di hydr o- 2H-t hijgpyr an- 4-yl ) - 3-f |l uor ophenyl ] - 5-[(4- a

cetyl am ol

(5R)-3-[4 %‘ § QMW%L%&I $¥L%r§%‘$rﬁ‘aéryf“ : P’| (3% %ﬁ?‘&%ﬁ‘%‘b SNy ]-5-[(4-e
t hoxy) - la&:,eﬁtablfb(kalt ot az il- vﬂvo)hlydﬁilﬁylbl]: extazibkiedf, I‘wkﬁeh)mex, compound selected from:
(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro- 2H-t hi opyran-4-yl)-3-fluorophenyl]-5-[(4-b
rono) - 1, 258-3-[4-(13R S)-ok038,6-didity ol I /oxtdapyratliangd 23 dlerophenyl]-5-[(4-carbonitrile)-

(5R) - 3-[ 4- (1 1-di oxo- 3, 6- di hydr o- 2H t hi opyran- 4-yl)-3-fl uorophenyl ] - 5 [ 4-ch
| oro-1, 218.3 Eﬂa?()lakdlmethyu%aﬁ%lﬂim ]QS‘,@azoI i di n-2-one; 15 (5R) 3-14-(1,

-d|0x036d|h dr o- 2H-t hi opyr an -3-fl uorophenyl ] - 4-f | uoro- 123-
tri az8l (MR- E%(IM‘;;SP@%QQ& flﬁwﬁmﬂmopyraﬂ 4- yl) -3- fluorophenyll— -[(4-

gy SRS ot S PR Pl Tane!
S ;_.,gyL@qé)% i Rs9 oS Al ﬁ&%ﬁ%@;g& il 49 RRgANb s [ (4 C

1 -di oxoi3,ﬁnﬁtzhlylilybnéilrb/lqd$)da®@1yd1@ca-cﬁreyI) 3- fI uor ophenyl ] -5-[ 4- ( 4-

di met hyl am no- 2- butynyl )-1, 2, 3-tri azol - 1-yl net hyl ] oxazol i di n- 2- one;

5(R) - 3- [ SR)B-u- di(R)@QLoQo@-@ﬂhydﬂ@ﬂkhibﬂs&rmpy@rﬁ)ﬁ4l-uxbk()ph3n)ﬂ]-GE{(43phenyI ]-5-[4-(4
-di eth | am no- 2-Db g 3-triazol-_| | met hyl ] oxazol i di n-2-one; 25
5(R) - [ hy(trggxylmethyl) 1 2 trlazol l—ylmethyl]oxazohdm -one;

- di oxo- 3, 6-di hydr o- 2Ht hi opyran-4-yl)-3-fl uorophenyl] - %4 (4- (2, 5-di hydro-
1H pyr r ol SR 1A (RS oy 6.0 yaros2iguamn-3)-wknganpnd il n-2" one:
5(R) - 3- [ tfu]orﬁlrs]&hg)jq 2?3%%0@{05585@96@281@%5 2yl)-3-fluorophenyl] -5-[(4-(

4- (mor phol'i ny I azo ) met hyl ] oxazol i di n- 2- one;

(5R)-3-] 49rLphe yp-[ (4-e
t hynyl ) - ?5@]3 b géktys? |°g% %"dgmﬁ OOZI% %%glzic?ﬁ?é?rr\“%")"hg‘é}d 9\%@@?@&}

PCT/ GB03/1 2(B/8ihzol [-2linethylJoxazolidin-2- one

(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydr o- 2H-t hi opyr an-4-yl)-3-fl uorophenyl ]-5-[4-hy
dr oxy-18, 25R3-3-[4-(1(REPlox b-3yd-didlybroyl H xhiopyra-alyil)- Bﬁﬂubfdbhémﬁ]—S—[G—

5R)-3-[3-fluoro-4-(4-nethyl -1 Himdazol -1-y|)phenyl 4-(fluoromethyl)-1
|(_|_1)2 3! {amigocarh onyl)(123 tna%/ol 1- ylrrlxethyl]O)Z(azohdmyZ )orpl)e yH-5-[4-(tlu yh)

(5R)-3-[4-(1(R,S)-0x0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-
(methoxycarbonyl)aminomethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-hydroxymethyl)-

20 1,2,3-triazol-1-yl)methyl]Joxazolidin-2-one;

(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-bromomethyl)-
1,2,3-triazol-1-yl)methyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-dioxo0-3 ,6-dihydro-2H—thiopyran—4-y1)-3-fluorophenylj-S-[(4-fluoromethy1)-
1,2,3-triazol-1-yl)methyl]Joxazolidin-2-one;

25 (5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-{[4-
[(aminomethaneiminiumbromide)thiomethyl]-1,2,3-triazol-1-yl }methylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-
[(methylthio)methyl]-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-

30 [(methylsulfonyl)methyl]-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;



1-yl met hyl ] oxazol i di n-2-one; 5

(5R)-3-[3-fluoro-4-(4-nmethyl -1 Himdazol -1-yl) phenyl]-5-

[ 4- (hydr owgreisig - 1H 1, 2, 3- triazol -1-yl met hyl ] oxazol i di ®CZAEB8/00791
(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro- 2Ht hi opyran-4-yl )-3,5-di fl uorophenyl
]-5-[(4-thionmethyl)- 1,2, 3 tr| azol - 1- yllq@thyl]oxazol i di n-2-one;

- cycl opt B IS8 G AR 2 bl P dictombgrvbater, ot oPrenyt o

(5R) - 3- [{J(d(pheﬂo@pﬁa@h&y@odymymm 123Je tdiuzapyr)ﬂhiﬁetﬁymb))az&l&ﬂ@ﬂ t)ﬂeuor ophenyl ]-5-]
4-(2- hydr 013yet hyl ) -triazol - met hy| %oxazol i di n-2-
(5R) 3- [ QR B-t-di bsé@xs 36661113{96%'%5‘2@?}‘}?6'6%& finogephenyls: Sdi@} FWPB}SHMM] 5-[

4- et hen lid 15
(5R) - 3- {517 ;g %Qhﬁ’éﬁ{g]%( #’lgﬁ %ﬁ?ﬁ?igy?ah% y1)-3, 5-di 1 uor ophenyl ] -5- |
4- et ho I
(5R) - 3§[§/§? [%,yg %Qg""‘g 3t5&ﬁﬁ,8}& %‘h@? ‘?%6'1 rlan «?;fn%&@'ﬂ}}ﬁff@@ﬁgb -5
EgR) cgl Fiatﬁetrhybl)} SzlrﬁegBygﬂdmaaam:lm-ZE-Q&b% Lret hyl ] oxazol i di n-2-one; _

- 0 i 0 or o
- ot hyny (4 5601, Do Sz S HEOPYRT ka0 Rtk Al e dioksiheg: |9t
(5R) -3 [ ol hukodh RYficinfishabiifa2iet 1l 0pyran- 4-y1) -3, 5-i 1 vor ophenyl ] -5-
di et hy| IR edx jA-Clar-Bompt frdiyde:-2Efithiopyran-3-1l)-B dhwiropheypylidt Hy(L Hok 2.3 6fipahiln- 2- o

?gi?) - 407 foyithiomeih)rd 233 ?%Ph},‘é{%ﬁ’%ﬂ%"ﬁf%ﬁ}? “Ai2"%: y1 ) - 3, 5- di f | uor ophenyl ] - 5- [

4-(2- ch Al )- Iy Rz DM- Cﬂiﬁﬁ}id -irdRlazol-2-
(5R) - 3- [Sﬂ?Oﬁ& gll ]2)3100_1(0236121 ygﬁ%o -ZtHI—{I?%{%l 0 )t/&rﬂa]r% 4-vyl Ny quLS |1E{I(]18%;opﬁé%yl] 5-[

(4-nitr o)'lﬂlloﬂn@hylﬂ-rls?a}mazﬂl Viytaethyllgxazalrd&iniZdons; 2- one (5R)

-3-[4-(1 | h l]1-5-[5-th
onot hyi o A BogpO AN RISp LI BRYRRT: -4 iolortiefly stgat opnenyt -5~ 151
i ”(p"é“y]““s““?:"’y’g’r‘\‘%’)“f%?"??ﬁ? ma%*”"ﬁ??]ﬂ?;‘%af%’f‘fﬂ.ﬁa"‘?d'f' “ond (e8|

3- [4 (1§ I5é] %)[6-(91611%919&‘811)2@1%%@%’% ~4yDry ﬂBOIQPB‘?WYF]U%%phenyI] 5-[ 5-cyc

| opr opyl Vi MO 03/ 072576
PCT/ GBOB %é%'}&%lﬁé%et@ 1%‘%9 Olil‘l ?ﬁﬂétﬁ&gg%%ﬁg%%%o%s clainmed in any one of
t he previ(sR)3-(M-di, Irdioxd3B 6A1hydtdqmﬁ thiopyran-deyl B ritpoasphenyli Sefdtoartioahldeliydeet i n

a warm bl ooded anj nal ch
1,2,3-triazol-1- ylmethyl]oxazohdm -2-one;

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

20 1,2,3-triazol-1-ylmethyljoxazolidin-2-one;

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

(5R)-3-[4-(1,1-dioxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-(3-methyl-5-
isoxazolyl)ethynyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;

25 (5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-(3-buten-1-ynyl)-
1,2,3-triazol-1-yl)methyl]oxazolidin-2-one; '
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-((E)-2-
bromoethenyl)-1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-bromoethynyl)-

30 1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(2-
(ethylmethylamino)-2-oxoethyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;



5 conprises admnistering to said animal an effective anount of a conpound
of the invention as clainmed in any one of clains 1 to 11, or a

phar mmcewo®abtass@accept abl e salt, or in-vivo hydrol ysabl ecesisss/iooioer eof .
14. A compound of the invention as clainmed in any one of clains 1 to 11, or
a 10 pharmaceutical |l y-acceptabl e sal t.,;19r in-vivo hydrol ysabl e ester

nventi o B LR B R EASARE S pum a3 oot ! e

phar maceinetylaminer2pkadth@)d@,3-1ribl-1 3)ewy oy arcdidits 2lohne, est er thereof, in
t he manufacture of 15 a nedi canent for use in the production of an

ant i bact esryad-[£{ 1, BaloxbB,6 dWRdre-DHAR@E tranal yB-flubfophénpli} sk [@aceut i cal
conposition i ch conprises a conpound of the invention as clainmed in any
one of cI(fah}'iﬁmlm?%fb@lb,’lowm%fhﬂh‘ér%@&?@l‘é‘dimﬁ}h%@@ﬁ?lﬂpﬁ‘%‘%t or an in-vivo
hydrol ysabl e ester thereof, and a g{(\)ar maceutical |l y-acceptabl e diluent or

carried. (30-3#-(In gioseeks dihydra-RE-thioppan 4ty ba-Thiorephes oddrmeinor-besal a (1)

as clained in,clai r :phay mpceutically acceptable salts or in-vivo
hydr ol ygg%elzgpéé’knelétg]ylﬁ%)garzglgmaj I'Ch process conprises one of processes (a)

RSN & 0 o i e e e S R L e G G S
(1); (b) 1fpy3-teacki-ghnethydlozesmidingons; formula (11) ©: 0 AQNOY (II)
wherein Y is a displaceable group with a conpound of the forrmula (I11)

30 WO 03/ SR25 74 (1IPCHI=B80%36-athiAio-2 HARidpylBi-H-y1§-BIflyorophen ¢l 13- [HEEthorY)- 03Ul a
(la) to (1f), already substituted and optionally protected) is HET-H
f r ee- H&s &igzgkinydpcthifioxagahidin-2-of%red from the free base form or 5 (c) by
reaction of a conpound of the fornula (1V)

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

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

15 (5R)-3-[4-(1,1-dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-fluoro-1,2,3-
triazol-1-ylmethyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(3-hydroxy-1-
propynyl)-1,2,3-triazol-1-ylmethyl]Joxazolidin-2-one;

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

20 1,2,3-triazol-1-yl)methyl]Joxazolidin-2-one;
5(R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(4-
dimethylamino-2-butynyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
5(R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(4-diethylamino-
2-butynyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;

25 5(R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[4-(4-(2,5-dihydro-
1H-pyrrol-1-yl)-2-butynyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;
5(R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-(4-(morpholinyl)-
2-butynyl)-1,2,3-triazol-1-yl)methyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-ethynyl)-1,2,3-

30 triazol-1-yl)methyl]Joxazolidin-2-one;
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1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-cyclopropyl-

10 1,2,3-triazol-1-ylmethylJoxazolidin-2-one;

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

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

15 (5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-
methoxymethyl-1,2,3-triazol-1-ylmethyl]-1,3-oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(4-
chloromethyl)-1,2,3-triazol-1-yl)methyl]oxazolidin-2-one;

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

20 triazol-1-ylmethyl]oxazolidin-2-one;

(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(1,1-
dimethylethox y)carbonylaminomethyl)-1,2,3-triazol-1-ylmethylJoxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[4-(2-
chloroethyl)-1,2,3-triazol-1-ylmethyl]oxazolidin-2-one;

25 (5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(4-nitro)-1,2,3-
triazol-1-ylmethyl]Joxazolidin-2-one;

(5R) -3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[5-thiomethyl-
2H-tetrazol-2-ylmethyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl] -5-[5-

30 (methylcyano)tetrazol-2-ylmethyl]Joxazolidin-2-one; and
(5R) 3-[4-(1,1-dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[5-cyclopropyl-
2H-tetrazol-2-ylmethyl]oxazolidin-2-one.
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cycloaddltlon via the azide (wherein Y in (Il) is azide) with an al pha-

hal ovi nyl sul fonyl chloride (XII1); WO 03/072576 PCT/GB03/00791 -124 and
thereaftef if \NSEEIRALYF b ivehIPH AnRYn REPERES R IAT ol 1) Forming a

10 pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a

medicament.

15.  The use of a compound of the invention as claimed in any one of claims 1 to 11, or a
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of

15 a medicament for use in the production of an antibacterial effect in a warm blooded animal.

16. A pharmaceutical composition which comprises a compound of the invention as
claimed in any one of claims 1 to 11, or a pharmaceutically-acceptable salt or an in-vivo
hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier.
20
17. A process for the preparation of a compound of formula (I) as claimed in claim 1 or
pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process
comprises one of processes (a) to (h);
(a) by modifying a substituent in, or introducing a new substituent into, the substituent
25 group R1 of HET of another compound of formula (I);
(b) by reaction of a compound of formula (II) :
0]

Q-N O

(II)
wherein Y is a displaceable group with a compound of the formula (III) :
30



pharmaceutical |l y-acceptable salt; (iii) formng an in-vivo hydrol ysabl e

ester.
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HET
(110)
wherein HET (of formula (Ia) to (If), already substituted and optionally protected) is HET-H
free-base form or HET- anion formed from the free base form; or
(c) by reaction of a compound of the formula (IV) :
Q-Z
av)
wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V); or
with a related compound of formula (VI) where
the hydroxy group at the internal C-atom is conventionally protected and where the leaving

group Y at the terminal C-atom is a conventional leaving group; or

[Protected-O] Q
HET
0 N
WN@ (K/
V)

Y
(VD)
(d) (i) by coupling, using catalysis by transition metals such as palladium(0), of a compound

of formula (VII) :

(VID)
wherein Y’ is a group HET as hereinbefore defined, X is a replaceable substituent;
with a compound of the formula (VIII), or an analogue thereof, which is suitable to give a'T
substituent as defined by (TA) —(TE), in which the link is via an sp2 carbon atom (D = CH=C-
Lg where Lg is a leaving group; or as in the case of reactions carried out under Heck reaction

conditions Lg may also be hydrogen) or in which the link is via an N atom (D = NH)
T, N
/D
T3
(VIID

where T and T, may be the same or different or may together with D form aring of type T;
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(d) (ii) by coupling, using catalysis by transition metals such as palladium(0), of a compound

of formula (VIIA):

(VIIA)
wherein Y’ is a group HET as hereinbefore defined, with a compound [Aryl]-X, where X is a
replaceable substituent;
(e) Where N-HET is 1,2,3-triazole by cycloaddition via the azide (wherein Y in (II) is
azide), with a substituted acetylene or a masked acetylene;
) Where N-HET is 1,2,3-triazole by reaction of a compound of formula (II) where Y =
NH; (primary amine) with a compound of formula (IX), namely the arenesulfonylhydrazone
of a methyl ketone that is further geminally substituted on the methyl group by two
substituents (Y’ and Y’’) capable of being eliminated from this initial, and the intermediate,

substituted hydrazones as HY’ and HY"’ (or as conjugate bases thereof);

o ArS(|)2

JJ\ ~N<
Q-N" 0 " |N
\_K_ Y'Yk

R1

NH2 0

Y
(II:Y =NH2) (IX)

(2) where N-HET is 1,2,3-triazole regioselective synthesis may be carried out by
cycloaddition via the azide (wherein Y in (II) is azide) with a terminal alkyne using Cu(I)

catalysis to give 4-substituted 1,2,3-triazoles;

hi
Q-N O el Q\S/,O
\_& a ogen\Ir ~ql
NS
(IT: Y =Nj3) (X1I)

(h)  where N-HET is 1,2,3-triazole regioselective synthesis may be carried out by
cycloaddition via the azide (wherein Y in (II) is azide) with an alpha-

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

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



