WO 03/ 072575 PCT/ GB03/00785 -1 3- CYCLYL-5-( NI TROGEN- CONTAI NI NG 5- MEMBERED
RI NG METHYL- OXAZOLI DI NONE DERI VATI VES AND THEI R USE AS ANTI BACTERI AL
AGENTS Thwopsmesmsnts i nvention relates to antibiotic conmpoumrdd/GBud/0DTSS
particular to antibiotic conpounds containing a substituted oxazolidinone
ring. This invention further relates to processes for their preparation,
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are generally regarded as having a broad spectrum'of activity.
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antibiotic for_treatment of such resistant Gram positive pathogens is
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agentsﬁness and | eiss effective in the treatnment of 25 G.am positive

pat hogkh<ire PHEFEarly Impaian, 8GFauscPldhs ARFIORIRTS OhFeIstaRh§EURS wgl BOWehUR agent s

such as (gl ARLGMBat a‘iﬁH'dﬂ‘ﬁcﬁl? ?ogel‘a@ﬂ;.lat@% {HedfR8 19&3 %ﬁvﬁ'cﬁfménlf' Bnde &BbIERH. Of

upper respiratory tract ect1 ons, so ca certain Gram negative
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Such antibacterial oxazolidi none
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 f-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



conpounds with a 5-acetam donet hyl side-chain may be subject to mammal i an
pepti dase netabolism Furthernore, bacterial resistance to known
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exanple, by (i) the evolution of active binding sites in the bacteria
rendering a previously active pharmacophore | ess effective or redundant,
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potentially lead"to undesSirable properties such as elevation in blood
pressur e plaemacoptioieni stered to a patient, or potentially cause drug-drug
interactions. Therefore here.remains an ongoing need to. find new
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i n whi ch aidomgilybohysingximethylnidscheing a6Crii efrtbgexazolidinmnering.i 'Ehis mepen
further,substituted. These conpounds have ysef.ul .actiyvity against
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agai nst valiifidteredStoladjafisnte shphibdti g cagwi &b QOAE ihRratliBs Mhetefora\Her@gampist E.
faeciumstrains resistant to both am noglycosides and clinically used

(3- | act amf ongainggiesd tq Bnd sew antibactesip] aenisof thepnateldinpreclss véth aingke such as
H. i nflue i d chl anydi al strains. The conpounds of the
inventioﬂigﬁggmé g&ﬁé% af%égg e, decreased, MAO potency conpared with
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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 -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, for example those with an unsubstituted 5-azolylmethyl moiety,
from the prior art.
Accordingly the present invention provides a compound of the formula (I), or a

25 pharmaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof,
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(1) WD 03/072575 PCT/ GB03/00785 -3 wherein -N-HET is selected fromthe
structures (la) to (If) below: ~ N (R)u NN\NNRL .=N(R)v RL (I a)
(I'b) (lc)wo-o3mrars-, NN RL -'N'NI~N N N RL R1L (1d) (Ie)PCrrfgBo3somsserei n u
and v are independently O or 1; Rl is a (1-4C al kyl group; Qis selected

fromQLto @@ R TON T~~~ R310 @ T TTN-.,d i TBlBlLBlLB
B A > 15 wherein R2 and R3 are mdglpend tl s_el ected fromH F, d,
CF3, Owve,Wiswein -NeHER dis selectedyfroping siggctpees @lagio din Tis selected from

t he groups in (TA) to (TE) bel ow (wherein AR1, AR2, AR2a, AR2b, AR3, AR3a,
AR3b, AR4, AR4a, CY1l and CY2 are defined her ei nbelow); (TA) T is selected

fromthe follow n roupsyl- 20 (TAa) ARL_or ;oor N
’ Q\Ns/_r(gm) RL_ Q1 AR D o
(R1)v R1
(1a) (Ib) (Ic)
\N/N\\ \I\{/f?/FH \l\{/N\\N
\—( \ = N—{
R1 R1

(Id) (le) (If)

5 wherein u and v are independently O or 1;

R1 is a (1-4C)alkyl group;
R2
T N
O oy
R3 —

Q is selected from Q1 to Q6 :-

10 Q1 Q2
T
T N
Q3 Q4 Q5 Qo

15 wherein R? and R? are independently selected from H, F, Cl, CF;, OMe, SMe, Me and Et;
wherein B;is O or S;
wherein T is selected from the groups in (TA) to (TE) below (wherein AR1, AR2, AR2a,
AR2Db, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow);
(TA) Tis selected from the following groups :-

20 (TAa) AR1 or AR3; or



WO 03/ 072575 PCT/ GB03/00785 -4 (TAb) a group of fornula (TAb 1) to (TADb6)
- R RE X4 NRAN \N\ N ~N R RMR R R R (TAbl) (TAb2) (TAb3)
R4 N N, N\woMsho728¢ ~ N7 R4 R6 R6 (TAb4) (TABS) (TAb6) POmATBBBM0785SR6 i S
sel ected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
_10d4C) aljkoxlycar blonyl ,d(]iL- 4C) al kanoyl , qq‘r_barmyl and cyano; R4 and R5 are

i ndependent sel ecte rom hydrogen, halo, trifluoronethyl, cyano, azido,
nitro, (iTﬁanlgk%Wff{’@‘ﬁ@f%ﬁ@ltggrg)ﬁh@ {gis 0, 1or 2), (1- 4C§/al kanoyl ,
(1- 40 al koxycar bonyl , benzyl oxy-(1-4C)al kyl, (2-4C)al kanoyl am no,

hydr oxyi m no, (1- 4C)al koxyi m no, -CONRcRv and - NRcRv wherein any

(1-4C) al kyl groups cont ained in the 15pwreceding values for R4 and R5 is
optional ly substjtuted by up to threeé}s\ubsti tuents independently sel ected
from hydro or (azido (neither of s substituents on?gj of yan al koxy

I

group, and ex ng gem nal disubstjtupN-en), oxo, tri PTENBH , cyano,
Xy, (2-40 al kanoyﬁ, hydr oxyi m no, (1- koxyi m no,
).

nitro, (1- 4

(1-4C) al kyt%( O (gis 0, 1 orR2 -4C) al kyl SO2- NRv -,

(1-4C) al koxycar bggyl, -CONRcRv, and -gdRcRv (not on C 20-gf an ghdoxy
group, and excluding gem nal disubstitution); wherein R\/Pi s hydrogen or (1-
4C) al kyl and E&PA'rﬁ) as hereinafter fAgpgd; R4 and RS may(fAp3her be

i ndependent |y "selected from (1-4C)al kyl "{optionally substituted by up to

three substituents independently selected from hydroxy or azido (both of

such R4
N N:N\N _ \FN\N _
" \N____ ~ N .
Re Re
5 R
(TAb4) (TAb5) (TAb6)
wherein :

R® is selected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-
10 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)g- (q is 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
15 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- (qis O,
1 or 2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRyv, and -NRcRv (not on C1

20 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
substituents excluded from geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-

25 4C)alkoxy, (2-4C)alkanoyloxy, hydroxyimino, (1-4C)alkoxyimino, (1-4C)alkylS(O)q- (qis 0,



substituents excluded from gem nal disubstitution), oxo, trifluoronethyl,
cyano, nitro, (1 25 4C)al koxy, (2-4C)al kanoyl oxy, hydroxyi m no,

(1-4C) al kewysoTasey (1-4C) al kyl S(Oqg- (g is 0, WD 03/ 07257FCPGBGBOBS00785
-5 1 or 2), (1-4C alkyl S@&2-NRv-, (1-4C)al koxycarbonyl, -CONRcRv, and -NRcRv
(excluding gem nal disubstituti on) whegein Rv is hydr ogen or

1-4C) al k f f O al kyl
ar oup. cont 9 el RS DR atdr >%§%%52:§ﬁw§y e RERTs apd X REEH SRt R
5 and R5 4 t I b
5 O B LSS IR A
an al koxyamgrvhgreinand excl udi ng gem nal di substitution), oxo
trifluoronethy nitro, (1-4C)al kox (2-..4C) al kanoyl oxy
hydr oxyi id} ‘{Cﬁ Mw&aﬁwﬁaﬂﬁ% n “(hj'fllllé)eé} Y Breesdoe eau@rsal é}lbsmw@msiyvhel( R’
4C) al ky. E}é&\‘lﬁ Cl of
an) io a‘?ﬁ%yﬁ?#%bng% E’%@lﬁiglg?ﬂﬁgﬁ 8%5%15? I sﬁlgﬁ!{lll)stq@% F%Wﬁ&%g}qg nor!Rv i so
hydr ogen smbstftiertClralchigtdentinsel&eed Gomshylderxyi(natf dneC1 defn alkdzy groupRdanids

| ected f ft TAbc) bel o

ppr opr | G rgRak NG ORE ), SRe I AB R REre bR EHe VL ATIEOR. Gt and RS
val ues, apd), rmﬁogakﬁ% xgfhiR6! AUC) IR AR Oi- 4@?@1 Agfs%ﬁ)(f(ohﬁkéﬁ e )

(TAbc) bel ow : a) a group of the formula

wher ei n Z4¢)alldyj/stbpgmv o(1- (L(Daaéll&))@b@bnylwaRtfR@r end -fmm@ﬁﬂbﬂl Clsghect ed
from hﬁ;}lr ogen, (1-4C) alkyl, (1-4C)al koxycarbon 20 hal o, cyano, nitro,

(1-40 k@}kts(y@rqup (aqd iexcloding ggml@)l dlspéommsmrwﬁlqréimﬂi\uis thyresigay br (1-4C)alkyl

pent af | ug h and - CONRVRw [wherein Rv is hydrogen or
(1-40Q) al k%/nl(aeﬁ léwS %{)‘éﬁﬁl gr (1-4C)al kyl]; or one of X and Y is sel ected

from the atrive séléc&&d abmoit the malipein, (TABE) m@“Atbb)‘T@élowsm W'eﬁoip@?oﬁri’aﬁbm
phenyl, phenyl garbonyl, -S(O) qg-phenyl (1q IS

( pheny! ) cairethRoyand Rphw}frcm omhe Shoye lispeER” a(nAF&S)va@@s andARp pthey ®selected i s
0, 1 or osul fonyl; wherein any phenyl
group in %OI%())N?%H%) 9&{&5} tl}élr@q%’f&g@)@&ut ed by up to three substituents
i ndepehid gitdlby) segﬁmpeﬁtﬁdfmmm(llh @@pbalkyl, cyano, trifluoronethyl, nitro,

hal o and (1-4C) al kyl sul fonyl;
0
Y
\%Zo

X 0
(TAbal)
wherein Z°is hydrogen or (1-4C)alkyl;
X° and Y° are independently selected from hydrogen, (1-4C)alkyl, (1-4C)alkoxycarbonyl,

20 halo, cyano, nitro, (1-4C)alkylS(O)q- (q is 0, 1 or 2), RYRWNSO,-, trifluoromethyl,
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 YU is selected from the above list of X° and Y° values, and the other is
selected from phenyl, phenylcarbonyl, -S(O)4-phenyl (qis 0, 1 or 2), N-

25 (phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(O)q- (qis 0, 1 or 2),
N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAba) may be
optionally substituted by up to three substituents independently selected from (1-4C)alkyl,
cyano, trifluoromethyl, nitro, halo and (1-4C)alkylsulfonyl;

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



(TAbb) an acetylene of the fornmula ---H or -=-(1-4C)al kyl; WO 03/ 072575
PCT/ GB03/ 00785 -6 (TAbc) -X1-Y1-AR2, -X1-Y1l-AR2a, -X1-Y1l-AR2b, -X1-Y1-AR3,
- X1- Y1- ARB@ 00/0725%L- Y1- AR3b; wherein X1 is a direct bond ®@CT/AGHE4@85 and Y1
is -(CH2)m, -(CH2)IlI NH(CH)m, -CO(CH2)m -CONH (CH2)m,

-C( S)NH—(CH2)mor - 5C O)O(CHZ)m (@v\/ﬂereln Xlls-(CHZ)II or

Sl iyt it e

-CH2O-, - H or -CH2N((1-4C)al kyl)- and 10 Y1|s-CO(CHZ)m
-CONH- (CH2) m'or -C(=S)NH-(CH2)m ; and additionally Y1 is -S2- when Xl is
- CH2NH  owher@hi28(ig 4 dagytiogtloy -CHEOH)-¥ddi s - (CH2) m when X1 is -CH2O or

Lor 2, b PR B e (R E T e O Tt s Pt g7 e

fromO,5 ]C(—@))gtgfciﬁz) ar. 15 (TB) T is selected fromhalo, fornyl or -NRvIRw;
or is selected qmthe follown grougd: (TBa) R1OCO- , R10S(Oq (g is O,
1 or 2) orvieedsXwher(@th)Re0-CEMeHEdhed ahdom t he fol | owi ng groups (TBaa)

2 (1 20 46 Ay PRSI R oMb R M Gy <l ey
2-ni troet h;@ﬂ@}@ (CHR),.+ 6P=STO){- dHf}Q al kyI ) et henyl

2-((1-4Q) al kyl am _nocar bonyl ) et henyl 1- 4C) al koxycar bonyl ) et henyl ,
2- (AR1) etQﬁéﬁ‘hPlfm@lX 2s (B et I%zﬁgécé}c)@mcyb)cyl 8d kyl {optionall y

bsti tyt t f
v ol s ¥ AR r??ﬁz%@f?zﬁén%‘;‘ﬁ? SRAEREROCT i adEER IO | g
ﬁkc% il kzg@ﬂ’zb\l‘ahiﬂl_ }((lrsgglﬁ?ﬂk-l (ot~ ?Hm{(kaam()%ak% mlvdk Yl(lisskJSCHa)Hkml‘ma bm(w{mn no,

a - a ano am no a
S Oy AN G Dk VBN 3 rorélmdétpa]r RS a0 B (o
1 |
(3308 K A g HIED RN B QU Q9ERABbcniiem Lot frodd0, 1. (VEIRIED, ©1 ¢
hydr ogen, (1 4C) al kyI (3-8C) cycl oal kyl, for rryl (1- 30 4C) aI kyI CO or

(1-40) fjg )iJB§( Q} CL se e%ted%rom ﬁalo Pormy{ orV\g f{07205r71s5 selfecc-{éd rgr%/th Zoqlowmg groups:

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

wherein R is selected from the following groups :-

(TBaa) CY1 or CY2;

(TBab) (1-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(1-

20 4Q)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, ARI, (1-
4C)alkylS(O)pNH- or (1-4C)alkylS(O)p-((1-4C)alky)N- (p is 1 or 2) };
wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl; Rv!is hydrogen, (1-
4C)alkyl or (3-8C)cycloalkyl; Rw! is 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



(TCO T is selected froma group of fornula (TCl) to (TC4) : Rp G B 13 m
G B3 nl( A3 /A3G - BSAs G )m () 01 3 (TC1) (TC2) (TC3) (TCA) 5
wher ei n iWO(03€12573 >A3-B3- is >C(Rg)-CH(Rr)- or >N CH2- amdT&GB08/00B5, -S-,
-SO, -S2- or >N(Rc); whereinin (TC2) : m is 0, 1 or 2; >A3-B3- is
>C=C(Rr)- or >C(Rq)- CH(Rr) or >N—CHZ apd Gis -0-, -S-, -SO, -S@2- or
>N(Rc); wherein in or >A3-B3- is >C(Rq) CH(Rr)

(ot her tKE@V\/%WSﬂﬁc@ﬁcﬁroﬁragwpé’f@fﬁ%%@%é‘?Fqu;"f)hydrogen) or >N-CH2- and G
is -0-, -S, -SO, -S2- or >N(Rc); wherein in (TC4) pe Nl is 1 or 2; of is
1 or 2an% +of :20r 3 >A3-B3- is >C=C(Rr) - >C(Rq)-CH(Rr) -

>N- CH2 d C;Biis -0-, B, -so, S@Bsor >N(Rc)1() i s hydrogen, (1-

4C) al kyl oth r than W en uch subgt _|..on |%ﬁef| ne/kl——by >A3- B3-),
hydr oxy, (1- al koxy 3-4C) al k n_)yl oxy; 15\ Wh.EI‘BéI nin (TC 1), (TC2)

and (T4); nTL n 1 and are as deflimed herei nfdéore in (TO : >A3-B3- is
>N- CH2- and G is >C(R11) (R12), >C=0, >C-0OH, >C-(1-40C) al koxy, >C=N-OH,
>C=N- (| -4C) al koxy, >C=N NH-(1 40 al kyl, >C=N-N((1-4CQalkyl)2 (the last two

(1- 40 al k{rf gy oups abgye2jn G bei ngqre)i onal |y (pehptituted by hydroxy) or
>C=N-N-CO (1- 40 al koxy, erein > represents tw single bonds 20 Rgi s

hydr ogén,wheyedn dx{T'C hal>d\s ]%31454-‘@3@1(1%@}1 )(@M&Izk@mb@rll%xgp“ -SRr-SPs, -SO2- or

(i ndepen(; kl? where appropriate) hydrogen or (1-4C)alkyl; R 1 is hydrogen,
(1-40Q) al kw, luoro(1-4C)al kyl, (1-4C)al kyl -thio-(1-4C)al kyI or hydroxy-(1-
4C) al ky! veeseifRI2(Tes2)- (X B0, (R 2} 5Rs-G Ris) 4 e (Rapesre 0 (R -CH(RY)- & >N-CH,- and,
ot her than the ring substitution defined by G >A3-B3- and Rp, each ring
syst em mepd 56l ?ﬁ)t i ¥rat3Qe- Pt PNeRE); substituted on a carbon atom not

dij t
ael oot od *?%érhg?i GRS SQ’?'FP% Ry By S BRBAMEHRDUGS MAIEREIRETNG R,
(G e ?“tﬂﬁ?eflfr“%?@k‘”' o ’“%“f*?é?"dfck“@?' e s Sl
a , a ano am no a ano am no oxy,
7 4c>yawmeyw DR DT Rl oy ST 2 SR ot 185 Ay B SCtSRRERH han

e T ITERRCR ks, gy (05 dof) o0 e DRy gy -
defi ned Hghdkpl (othet T@n)whearsdciabuwstituyidn txdefimed babds{Bshe hydmxyt(\M#C)alkoxy or
(1-4C)alkanoyloxy;

15 wherein in (TC1), (TC2) and (TC4); m1, nl and ol are as defined hereinbefore in (TC) :
>A3-B3- is >N-CH,- and G is >CR')R'?), >C=0, >C-OH, >C-(1-4C)alkoxy, >C=N-OH,
>C=N-(1-4C)alkoxy, >C=N-NH-(1-4C)alkyl, >C=N-N((1-4C)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;

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

R is hydrogen, (1-4C)alkyl, fluoro(1-4C)alkyl, (1-4C)alkyl-thio-(1-4C)alkyl or hydroxy-(1-
4C)alkyl and R%is -[CR1)(R)Im2-N(Rr)(Rc) wherein m2 is 0, 1 or 2;

and, other than the ring substitution defined by G, >A3-Bs- and Rp, each ring system may be

25 optionally further substituted on a carbon atom not adjacent to the link at >As- 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)a1koxycarboﬁy1, ARc-oxymethyl, ARc-thiomethyl, oxo (=O) (other than when G is >N-Rc

30 and Rc is group (Rc2) defined hereinbefore) or independently selected from Rc (if such

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



WO 03/ 072575 PCT/ GB03/00785 -8 optional substituents only when Gis -0- or
-S); wherein ARc is selected fromARL, AR2, AR2a, AR2b, CYl1l and CY2

defi ned hwoeBnafster and Rc is selected from groups (Rcl) PCa/qHReS)78def i ned
hereinafter; or 5 (TD) T is selected fromthe followi ng groups : (TDa) a
bicyclic spiro-ring systemof formula (_ é?al) to (TDa9) :- ** 4 AMA ** CA 4

*okx (T X okk kx x k FFTAL MM DA * ¥ <es A4 (TDa4)
(TD6.5) (ﬁgéi(%ryéent&qglyMwnG& -O- 0% +S- )g* * % q4 *x CX: M (TD6.8) (TDa9)
wher ei n; viekeih PRAR sl:l'e&%& %HQAR@PARQ ARDA LARSS TR 940 OV 22RfiAR [RorOhafiR2

car bon atom(vmth t he doubl e bond, where appropriate, orientated in

ei t her diand®ciiosglectechfiom grpupsr(BCd))‘tOt(RQS)rderﬁglwacﬂ@mﬁat,m at positions
marked * and ** is replaced by one of the follow ng groups -NRc-,

>CH NHRc, >CH NRc-(1-40) al kyl, >CH CH2- NHRc, >CH CH2- NRc- (1-40C) al kyl

[ wher eisn (q.‘mer’[[t{S@Hec@ﬁl@ror&hﬁlfm]éwllﬁg geSupap! i onal | y mono- or di-substituted
by (1-4C) al km the provisos that positions nmarked * are not

repl aced (BPa) 1cb/¢ilqmr0rmmggs>@@nc@ﬁﬁoamharﬁ DahetoAdDiaPhk when A4 is a
nitrogen atomor an sp2 carbon atom and that positions marked * are not

repl aced by - N he—t hr eexs d ring i , (TDad) and (TDa5);
and 4 As b Al

*
* *

(TDha1t) (TDa2) (TDa3)
O B e S0
(TDa4) (TDas5) (TDa6) (TDa7)
B B0
(TDa8) (TDa9)
wherein;
@) the A4 linking group is a nitrogen atom or an sp3 or sp2 carbon atom (with the double

10 bond, where appropriate, orientated in either direction); and
(i1) 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 -CHj- 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



(iii) the ring systemis optionally (further) substituted on an avail able
ring carbon atomby wup to two substituents independently selected from
(1-4C) al kyb,03072508 o( 1- 4C) al kyl (i ncluding WO 03/ 072575 PCPCERIBBO0885 -9
trifluoronethyl), (1-4C)alkyl-thio-(1-4C)alkyl, hydroxy-(1-4C)al kyl, am no,
am no-(1- 4C al kyl, (1-4C) al kanoyl am no (1 4C) al kanoyl am no- ( 1- 4C) al kyl,
carboxy, (1- 4Cal koxycar bonyl AR2-t hi onet hyl , (=0)

(ot her tHﬁlpqm@ﬁtht’ﬁe(1r‘i1@§11k3’é'§ﬂf’éiﬁ§)%lhyl>hychexﬁﬁh4ﬁia 348 %}P@Gpar(‘ﬁé‘z( y and
I hydy h t Rc5

et neu ReT AL APRC RilABitaind, 890Gy RTL L ACRIB P, LT P g Teyat em

cont ai ni n@)aikdu(ycﬁi@ensblf AR?2- dxmeth’gflpARBa}momﬂgfﬂrmxof( O@(mthd:rath:@ﬁl’@h«tl) the@in@TDb14)

R R Ty bty L
[3,2, 1 ?ou%sgl}icl)(ta-gﬁcg) cfe?%])teréﬁ%&} of TDb8) (TDbY)  9-nenbered ring

skel eton% C-00: 4,2,1] [3,3,1] [3,2,2] 10 (TDb10)
(TDb1l) (TDb12) (TDb13) (TDb14) vvherei n;, (i) the ri ng system contains 0, 1

or 2 ring Aaitr at ons tional | furt.her

het er oat gﬁﬁi’;ﬁ%gvélé)ﬁ ptpﬁ@g EPH’S{ ]:“f e f‘ﬁlsfell% GG rg{gﬁé{fe(i &a‘g@rﬁagboé’re at
any posi Liofy Of%ﬁgﬂat(fhggd)a{g (PBblgpt the 3- rrenbered ritng in (TDbl); 15 (ii)
the ring systemis linked via a ring nitrogen atomor a ring sp 3 or sp2

carbon atom (with the double bond, where appropriate, orientated in either
direction) fr ARy It Rl N either ring [other than from a bridgehead
position or f(r)feq% anregg téaer Bm%] at om the 03/ 072575 - -

PCT/ GB03/ 00785 ing i n and (TDb11)]; (iii) one
of the ring c tomsa posi t4 t a jacerit tothellnklng

position, is

-

[4,1,0] [3,2,0] 13,1,1] 12,2,1]
(TDb1) (TDb2) (TDb3) (TDb4)

8-membered ring skeletons

@ O A Ay L

[3,3,0] [4,2,0] [4,1,1] [3,2,1] 12,2,2]
(TDb5) (TDbe6) (TDb7) (TDb8) (TDb9)

9-membered ring skeletons

B0 Ao A

[4,3,0] [5,2,0] [4,2,1] [3,3,1] 13,2,2]
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 sp2 carbon atom (with
the double bond, where appropriate, orientated in either direction) from any position in

either ring [other than from a bridgehead position or from an sp2 carbon atom in the 4-



repl aced (other than when the ring contains an 0 or S heteroatom by one of
the following groups -NRc- [not at a bridgehead position], >C(H)-NHRc,

>C( H) - NRewQD3Asas kyl , >C(H) 5 CH2- NHRc, >C(H)- CH2- NRc--(1P¢T)GHokpH78F wher ei n
t he hydrogen atom shown in brackets is not present when the replacenent is
made at a bridgehead position and V\/nere'w a central - CH2- chain link is
optionally nmono- or di-substituted by ~4C)al kyl]; with the proviso that
when t he rimegpbsyestrans ind TDbRkE8DYPaadl (IDBd1Hi t r ogen at om or an sp2 carbon

at om any .t.epl acenent of ri on at .- P or. S js.at .l east two
carbon aliie. SESTReafhe BgbpabririRsti B Rop al it o ffing pbSabh i 00 1

i s opti onglAced (Sthert taes whenbrtrirgidochitina® oa g dicteadutemy byngneal the foliwang as

for the bicyclic s[oi ro-ring systens described in and cted

[ TDa) . ge i? ) @5
from gr o8p8ipg FYRY- [nopay beadinesgionb PEHaN RS, >5(H}-dNRergy4qafly S EDT ed
fromt |- ayi TEY i O = N
& SRR R SR s Rl B
b e RS T s T
for ARL %éize?l%?élﬂ tigk ys tiopahymaney or 66159‘)%%15“?‘5 By fﬁ“{?iﬂllaaﬁ ifh the P@Sbsé’égf“va Y,
and are W%ﬁ%r}%%;%?g%g?fsgink@ﬂ (12 i REBYISRofahRtan s (afboh) atBfithay TE2) the sum

of 25 nl, oes not exXceed 8 (giving a maxi mumrihg size of 14
in (TELl) replatetibni of a GTERIDon atnoh hyn-NREID of Res slmasttwercarboi atopds'awaggronpl and
pi, dqes nat .exceed.6 (giving a maximum ring size of 12); wherein Re is
sel ecﬁ@dt‘?e?lb‘}]ﬁnb%w&o“(’%‘i) to (Re5) : (Rcl) (1-6C)al kyl {optionally
substitu bynmgg steiPis@plidn ) @l HRRPPNbsELRURR a0l Nelldbid Afg Vb OB AGH2R7 5
PCT/ 68035%8785_ - ] 1%em’_ nal di sﬁb(st it tEP;_)si\ﬁon]?9 and/ or opti onal ¢(T’yy
nmonosubs fortthe bigydic sppraming (ysteaw)dsbdetred in (TlPa) rubRe treselepted from groups (Rel)
(1-40 al ko r.oonyil h I (optionally substituted as for ARl defi ned
her ei naf ltcéﬁ%%?fiig&%)@ﬁr%ﬁ%%drq (qis 0, 1 or 2); or, on any but the first
carbon atom of the (1- 6C)al kyl chain, optionally substituted by one or
nore gr our?s (incl udi ng gem nal _ ‘

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

o5 o (O)S/og1<0\n1'
m pN— m N—
Y007 ~06, ~00, 00,
(TE1) (TE2)
,0n, ~0P1_—(n,'
m(O)S\ Ji /[ N—

20 ()01 ()p1' ()01I

(TE3)

wherein m is 0, 1 or 2; and (Ony, (Jo;, Onyr, Qorr, Op1 and (pr- represent chains of carbon

atoms (optionally substituted as defined for AR1 hereinafter) of length ny, 01, ny-, 0>, p1 and pr-

respectively, and are independently 0-2, with the proviso that in (TE1) and (TE2) the sum of
25 n3,01, 0y and 03+ does not exceed 8 (giving a maximum ring size of 14 in (TE1) and 11 in

(TE2)), and in (TE3) the sum of n; o1, ny, 0y>, 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



5 disubstitution) each independently selected from hydroxy and fl uoro,

and/ or optionally nonosubstituted by oxo, -NRVRw [wherein Rv is hydrogen

or (1-4Cpablgh72sRw i s hydrogen or (1-4Calkyl], (1-6C)al lramaBoanirss,

(1-4C) al koxycar bonyl am no, N (1-4C) al kyl-N-(1- 6C)al kanoyl am no,

(1-4C) al kyl S(O)pNH— or (1-40Qal kylS(O)p i(l 4C)al kyl )N- (p is 1 or 2)};

(Rc2) fornyl, R13CO R13SO2- or R13CS"10 wherein R13 |s el ected from

( Rc2a) t@e{fﬂaaié)suk)%%sn)m%’f ppgonaipmonopsfitutedy cyapaA OX¥R4, AR4a,

CYl, CY24 in Rv
mezh(i/i pé@(?él%ﬁi(y | gﬂ#;%njé E(Beﬁt oHQlﬁ}pg{ﬁotsﬁgﬁlted asl\fl jgﬂl [déﬁﬁéda

is hydr ogen or n or (1-4C et henyl ,

2- ( 1- 4C) dlekeyhadtehe fwnC)aIkyiS efdieBy Il or 22 -ocymremydu( (he-f463) caa,kbqnl dten v thyd Ql-
2-ni troet henyl , nitro-2-((1-4C) al kyl)ethenyl, 2-((1 15
40) al ky| éﬁ)aﬂé&bﬁf@ahypy@taﬂ@ﬁybstlt%eé by OnTyEIREEreERsHEINUdRE ERpipal

2 (ARt i) hRRKEb ARy scle AFRANELBRRY ang GEAS kndrbe S5OhaNf !

optlonally su grou
di substi tmktno@mbsuaaedlby bmi eNRWReanMneraﬁ IReroﬁ agdibpanohit d@xikyl; Riw is@G)daddenxy,

(30 SRS o S R G
4C
El 4036%1[)ony eri va @akﬁnﬁ% {LOPQd am R é(ngglgé%%lﬁgPFpperzﬁnd

substl t ut(Re2bYoang, HP@@ RBE@Ecberosom phosphonat e [ phosphono, -P(O (OH) 2,
and nono- and di;(1-4C al koxy_ deri vatives t hereof], phosphinate [-P(OH)2

and nn#%-wmncﬁw ’(SEB]@ diftosx (R@a} to(RCP%es 25 thereof], cyano, halo,
trifl 1 bonyl ,
o or Rkl UsgPatsomsenlions e M) skspandlapd Dt kexpsar bony
o (E i am 1kl L A et by i
di ((1-40) & f gl}(&]m]&%@élryg@gyp o¥ 1I4C}@@§yé]( ﬁgbpgzld-lg C)alﬂylethenyl %cyanoethenyl
1- 40 al 30
(140 2 o AR ik era A0 sl A S Maen 200,
group ¥ 4Q)alkf@)mhdopttshed)ethelnd v 1efil)alinaydaybaiyhsthen ylt MARy)edmayhlestl t uent
| ected f 40Q) al k , (1-4C) al k |, ph h I
10 PO (R TRATEHETT - (140 ai koxy  der vat i ves. ¢ her Lot |
h hi - d di-(1-4Cal k d t VO
phosp IrngC‘IllGBo%Ogeg kjpno- an i-( ) al koxy derivatives

03/ 07257 -12 thereof], am no, cyano, halo,
trifluor doptibndlly S(lbstnﬂ)aébkonqoambmw‘pups( (inam)mg gemipal msum@)wmbwfbar bonyl ,

B

20 4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxy, (1-4C)alkanoyl, carboxy, phosphoryl [-O- P(O)(OH)Z,
and mono- and di-(1-4C)alkoxy derivatives thereof], phosphiryl [-O-P(OH); and mono- and
di-(1-4C)alkoxy derivatives thereof], 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)alkyIS(O)p-((1-4C)'a1ky1)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



(1-4C) al kyl - N-(1-6C) al kanoyl am no, (1-4C)al kyl am nocarbonyl, di((1 5

4C) al kyl ) am nocar bonyl, (1-4C)al kyl S(O pNH,

(1-4C) al kyDS@257% (1-4C) al kyl )N-, (1- 4C)al kyl S(O g-, ARLPETQEBP3/00785
AR2-S(0O) g-, AR3-S(Og- and al so AR2a, AR2b, AR3a and AR3b versions of AR2
and AR3 contai ning groups], CY1, CY2, , ARZ, AR3, ARL-O, AR2-O,
AR3-O-, ARL1-S(OqQg-, AR2- S(O) R38( ARL-NH-. AR2-NH . AR3- NH- (p
is 1 or thegerd]gmino,@yamo, daalozynﬂ@rmnqhsldw@a@lkm%bome@ Yrialkareilver si ons

AP Lo e S e R R et St b Al e A

e o B e L e gar ekt

:3158 whéi épﬁiﬁﬂé\ﬁﬁ 65&%‘1‘1‘%@;*{03’ E(I@nedﬂéﬁc%llkyfaﬁﬁ?‘?%ﬂ&qy{/ di(bsti ¢ u% ed( ag S)ef i ned
r

2ty ans- SCoRE i pdnt, L CARSIS (O LY RS G IR L

2- ((1- ACKahHRNR ad oA L JSeOhL NWR2-8(@gt [ARBlf&(G)J - and-al¥ot AR2Z,-AR2b, AR3a and

((1-40al kyl)ether?yl, 2- (A )ethenyl 2- (AR2) ethenyl, or of the formula
(Rc3a) NAR3b, vdGonsRIGARA apRAFR) conhﬂemglgnowp@l) G¥L,- O, ARL 3R, ARNAR I78nd

IR TR S M AN L) U
and R16 F\ﬁ%n@f}é‘? Fi-ﬂ 3@51 gllf(éll- éca)anlﬁy%lidjh%g RYAR2K %R%Qrﬁiy&k%b&xioﬁy bf o

phenyl su anoyl al’koxycarbonyl; 25 (Rc4 tr|tyI
ARl AR2 anARRS, cohR2iing ARSips BR3a, AR3b (Rc5) RAOC( Re) =CH( C-O)

C(=0 @) RgN= Ri NH Rd
E 1- 6C) é:%@?gd) Re |gs @m&h%‘)aﬂ@l AGIS S %@S A&q_%}vaﬂfd’&g IB’&E{% IesQlor m a
3-40) a 6 | kyl
(1- 6C§ al koxy?? %E@a%n&pﬁ&ah%ﬁ%ﬁgﬁ%lﬁ%(1@?&1@%?23%Qﬁ‘o)rbﬁlge ?L&@ Iiyl Rw
i s hydr obemyl@F- (dF4((J)]aH¢}/C)>a(1ky0q1)alk(yl{(ﬁiﬁ)oah]ﬂoosq;b,stlmled@@)daflkﬁif(rlRm))hl koxy

hvdroxy(2pe00al kol 4981 kol zﬁs%(g%@jyﬁqRfjtﬁonaﬂyd}‘%%“%%%ﬁfbl‘?ﬁ%%

PCT/ CHB3/ROXS5, CY}'LC‘CY)IofAR%:) aI koxy Rh is hydrogen or (1-6C)alkyl; R is
hydr ogen, (1-6C)a , ARL, AR2, AR2a, AR2b and R{( i s hydrogen or
(1-60) al I@b&’) hydlogen cyano, 2- cyanoethenyl 2-cyano-2-((1-4C)al yl)ethenyl 2- ?(

4C)alkylaminocarbonyl)ethenyl, 2-((1-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2-
((1-4C)alkyl)ethenyl, 2-(AR1)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a)

P

R16

20 (Re3a)
wherein X% is -OR", -SRY7, -NHR7and -NR'"), ;
wherein R'7 is hydrogen (when X% is -NHRand -N(R"),), and R" is (1-4C)alkyl, phenyl or
AR?2 (when X% is -ORY, -SRY and -NHR'"); and R"® is cyano, nitro, (1-4C)alkylsulfonyl, (4-
7C)cycloalkylsulfonyl, phenylsulfonyl, (1-4C)alkanoyl and (1-4C)alkoxycarbonyl;

25 (Re4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b;
(Re5) RAOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or
RiNHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,
(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

X 00



wherein ARl is an optionally substituted phenyl or optionally substituted
naphthyl; 5 AR2 is an optionally substituted 5- or 6-nenbered, fully

unsat ur atwo oio727wi t h t he maxi num degree of unsat urati onPCREIBIGHEISE C
heteroaryl ring containing up to four heteroatons independently selected
fromO, Nand S (but not containing any,9-0, OS or S-S bonds), and |I|inked
via a ring carbon atom or_a ring nitrogen atomif the rin ig noé tzhereby
quat er ni §etl-6Catkpxy; Bhas Mf@geélquglﬁd?lb o Rt Bydreges, 61(1‘6931%@2 i, 8R2aR0

syst ens [Aﬁiz%i, Rk@g R is 1%;&%%%?1 OIJ(P16#2%]&§,IUI |, degree of unsaturation),

t
| i nked via I ng carbon or Via aring nitrogen atomif the
ring i s makrditner eby quaterni sed; AR2b is a fully hydrogenated version of
AR2 (i.e. AR2 systens having no unsaturation), linked vig a ring carbon
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unsat uration icycli eteroaryl ring contalring up to four heteroatons
i ndependdagiey ofedsattrattbrf) momoOycliN hetedoByl(tng cométinivg np 46 fivmdetgroat@nd, O S or

S-S bonds an | i nked._via i ng .carbon atom i i f th i
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AR3 (i . e inREBvia ¥ S BB Rl Abk! &gaﬁﬂgﬁgogéﬁ atBRLif tHef}lﬁl_gfisl hbs theRBY gBateinised;

unsat uration), Ilnkedrw a a ring carbon atom or linked via a ring nitrogen
20 at om iAR2ahie amiartipliyhydotgensted sorpionwd AR sedR2isyisterns Féaingig spms, butings
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atom or aidnnleaRe Mh@istndt kid@ety dua@@giBedt oM in either of the rings

conprising the bicyclic system 25 AR4 is an optionally substituted 13- or
14- menberAR2b sl fully bridrpeeraiedversipn of (WR2HI-¢-HER2 Rysigpi A ViR ensgturation),

unsaturation) tricycli.c h r Qar 1.Ng. [ i up to four heteroatons

i ndependé‘ﬁ‘g?%/w%glrg)étceaab nr%%l%d)??ﬁi%dngla%qp%ﬁ?&%e{ﬁ E@%ﬁt ai ning any 0-0, OS or
S-S bond¥\R3 &N optibnKBOsubs@tueedrs-Ng crdohpembérednfully amptuoited e withge
conprising the tricyclic system. AR4a is a partially hydrogenated version
of ARAS( imaximpralegiestal pasatwpEpm); igycdie Aeterasgyl %tcon@ﬁmcl%lép ququ; ey f
unsat ur at.] i j i : 1 YK 6 /| G if,ogen
atom i 1 tpBbnasplip B fhofh Of Kt R iRl e e D
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cycl opentyl or cyclohexyl ring; CY2 is ptignal |y substituted
cycl opent 1s grpaghia | ydhidiegsppicd i"ﬁﬁ‘,on\%‘@% 8?2@% s PHE PRI, byt ot

the full, degree of unsaturation), linked 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,

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;

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;



wherei n; optional substituents on ARL, AR2, AR2a, AR2b, AR3, AR3a, AR3b,
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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)q- (q is 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRvVRw 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).



It wll be noted that in the groups (la) to (If) there is no substituent in
the position adjacent to the nitrogen link. In this specification, where
it is stawved3viarsa ring may be |linked via an sp2 carbon &CorGBIB00I8S to be
understood that the ring is linked via one of the carbon atons in a C=C
double 5 bond. In this specification th term'al kyl' includes straight

chai ned and branched structures For_eX , (1-6C)al kyl includes propyl,

i sopr opy!| and 1 f@’i‘rg%ﬂ?tﬁﬂt éFouPlsé]faéFcéaBégelFéan FERSUUERIR the RYFIIGr oups
such as d&ﬁé&@ﬂt‘totl?éﬁtré%&%ﬁ @c for the straight chained versi on only, and
references to individu branched chain al kyl groups such as |sopropyl

are specific florthis lspeciﬂi)cahoamhmd itdh stated Vieat @irong maylyehﬁkadlm hrasp carboantinon

applies t. a for ex e hal o C) al k i.ncl

b omvetibipto e anSaEipaTisE: Hpineih SRR G PBwSHE CrbaD Ao G ABVleval ues
for cerqd gggqsubstituents and groups which may be referred to in this
specification. These val ues nay be used where appropriate with any of the
defini tions add tisgbpatification tht tsoh Gdled ih‘éuédsrsbe'fgdlt chainad dmdrb&dmhéd giructurss.
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and vinyl ; exa s of I kynyl 1 ncl
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pent oxy; f@pfmh&@em 1, Gdetdfal @nkethl Ahe acétﬁﬁlld@étﬂyﬂe&m%bbphﬁﬂ@xﬁamt)tam;q

exanples of (1-40C a dl am no include net ]é am no, hyl am no” and

pr opy | %hiané hYdR‘Hmﬁl -6€)atkykiincluda hudrpaymkethy ﬂnhYerXEY@ﬂhNHé -idsestyathyhanchd, N
hydroxypropyl; examples of (1-4C)alkoxycarbonyl include methoxycarbonyl,

ethoxycarbonyl and propoxycarbonyl; examples of 2-((1-4C)alkoxycarbonyl)ethenyl include
2-(methoxycarbonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((1-
4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples of
25 2-nitro-2-((1-4C)alkyl)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2-ethylethenyl;
examples of 2-((1-4C)alkylaminocarbonyl)ethenyl include 2-
(methylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2-
4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 2-
propynyl; examples of (1-4C)alkanoyl include formyl, acetyl and propionyl; examples of (1-
30 4C)alkoxy include methoxy, ethoxy and propoxy; examples of (1-6C)alkoxy and (1-
10C)alkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (1-4C)alkylthio
include methylthio and ethylthio; examples of (1-4C)alkylamino include methylamino,

ethylamino and propylamino; examples of di-((1-4C)alkyl)amino include dimethylamino, N-
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exanpl es 66Dalkanoylaming el tha@y%r thyirsriggado and
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met hyl1du Ief(amyles Oéflhﬂfchlkyls(@)p((hﬁ@)ﬁ}kﬁmfWh@rﬁlnm 1elfﬂy1n€lud¢ onyl ; ex arrpl es

ohebyt CaR Bﬂ SRR SRy o sy by RBGR >
napht hy| 3&%&% nxs%%mp@egadml%%o@tw)%nz}a&) m wirRiglpiyh drac! ude

benzyl ox enzyl oxyet'hyl: exanpl es of a -4C) al kyl ene chain are

trimet hy|1ﬁd‘lﬁdd)ﬂhﬂﬁ16fd’1ﬂé’tﬁjrlWflﬁ?l@nmﬁ?@ﬂllhﬂﬁomineﬂﬂ;dﬁ@oﬁtllaﬁmyo (exaipleabky|
i ncl ude 30 net hox et hox and 2- net hoxyet hyl ; exanpl es of

hydr oxy- fhroseflAG e ha/%(ﬂd‘éc Wlﬂ%x‘y@?’ﬁﬁ&@m% Kingld? oxypr opoxy:;
exarrplz%s tl%tlu(gr%megy?su%f\{nyé}me&lylagmno and trifluvoromethylsulfonylmethylamino examples of (1-
4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and
ethoxy(hydroxy)phosphoryl; examples of di-(1-4C)alkoxyphosphoryl include di-
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl;
examples of (1-4C)alkylS(O)q- wherein q is 0, 1 or 2 include methylthio, ethylthio,

25 methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(O)q
and naphthylS(O)q- wherein q is 0, 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and
naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy-(1-
4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)alkylene chain
are trimethylene or tetramethylene; examples of (1-6C)alkoxy-(1-6C)alkyl include

30 methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)alkoxy
include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (1-4C)alkylamino-(2-
6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of di-(1-
4C)alkylamino-(2-6C)alkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy;
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c
| sot hi azol e; for those AR2 containing two N atons and one atom 1,2, 4-
and 129, ¢xarhplaslpfi@e8E€)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;

examples of (4-7C)cycloalkyl include cyclobutyl, cyclopentyl and cyclohexyl; examples of

di(N-(1-4C)alkyl)aminomethylimino include dimethylaminomethylimino and
diethylaminomethylimino.
Particular values for AR2 include, for example, for those AR2 containing one
25 heteroatom, furan, pyrrole, thiophene; for those AR2 containing one to four N atoms,
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine;
for those AR2 containing one N and one S atom, thiazole and isothiazole;
for those AR2 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole.
30 Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5-
dihydropyrrol-4-yl) and tetrahydropyridine (especially 1,2,5,6-tetrahydropyrid-4-yl).
Particular examples of AR2b include, for example, tetrahydrofuran, pyrrolidine,

morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine



30 Particul ar exanples of AR2a include, for exanple, dihydropyrrole
(especially 2,5- dihydropyrrol-4-yl) and tetrahydropyridine (especially

1, 2,5, 6-tworalydrodpyri d-4-yl). Particul ar exanpl es of ARPOTIGBIBOGESS f or
exanpl e, tetrahydrofuran, pyrrolidine, norpholine (preferably norpholino),
t hi onor phol i ne (pref er abI y thi onor phol i ri%)_, pi per azi ne WD 03/072575

PCT/ GB03/ 00 -18 fer. razi,no) , olin ng. pi peridi ne
1, 3-di ox 4P rablywlpef i mwgf pipgtid At axofan-4il 1%—319@%@5-& b3y
Parti cul qilo)ya%LglepaI{(pfél,ﬁlf@(ahQQMude for exanple, bicyclic benzo-fused
systems containing a 5- or 6-nmenbered heteroaryl ring containing one

ni trogen at omRamicudptvabrealféryARS irkchBlef for ehanplachieydimtbenso-fisod eystefmsa m oxygen,

sul fur and pitro eci.fic, examples of such rin stens in for
ol o onTEs 50 SRR TRT B ot el oof Fi Bh P el or o
benzi sa hj- azghiRr hBRREAZHoBen BEMZIxSOM4AERINE: anquﬁtmgehnepeaﬂb BRAAPIESSE such

qU| nazol i ne, phthal azine and cinnoline. Qher particular exanples of AR3

incl ude Simg-sys&ms ingludes fa emaw@ inslole; h@zeilgmrb@nzmhl@pmrm bﬁnzgmldez@@oat ons
in both S Xa of .suc st ens clude, for
exanp! 6, ST AR nR R PG p TR R SR ot i enelE A

i ncl ude blu@lmbhﬁ‘e pRthar@ievhd Einpgligy/stens with at | east one bri dgehead
nitrogen and o (Stl onally a further 1-3 heteroatons chosen from oxygen,

sul fur and ni tPBgeprrticHacaxpmples,od il daclyfe sifcr/p prd o biexshis mnﬁ@vﬂaes f or
| R
e SR ENE Ll Rk RIS e AR S nte

1H, 3H- py rfooéxaindpl® -puiox azdhaphthbidding. dazo[ 1, 5- a] pyrrol e,
pyrrol o[ 1, 2- b].i soxazol e, im dazo[5,1-b]thiazole, jmdazo[2, 1- b]th| azol e,

i ndol i zi ne, iHATRSEBATECYaaX3Rlasi R AR Trrlyds Bicyclie léqtgyaqyé rigg systems with at
pyrazol O[Iélas@oftg Wc{éeﬁéd@mtrog&{ %ng: (ﬁ% %naz.zipb% Mﬂlhfjﬁé'h@%%atoms chosen from oxygen,

pyrrol o[ 1, 2-c] pyrim di ne pyrazi ne,
pyr r ol o[ snlunjmelymiirogai. ripecifigrexampls of sichsingrsiystzmb émclude, for example,

;smt 55%’5[013%1@%191%4@ Q’?‘?ﬂpéi"argf&fg%‘% 2 C] #’%%ﬂr%ﬂi’é(ﬁ@ fe1, 5- a] pyr azi ne,

i m dazo[ IirpiAldRydri @-Qhﬁﬁazdlén I(iﬁgﬂlpjyn%ﬂﬂ 2&}15}&&‘2@1@ ['ﬁ*lmldazo[l 5-a]pyrrole,
strlazolo[43a]pyr|m ine, I mdazo| oxazol e

i m dazo[ PytrobjbRebisonazol, hmdascp{édrlﬁ]tmawk@mphhw[@fl ls]uimhzoiqa,ngdcér)zmeerrs

oxapol of nlagSCTRl S abt Ch T P i) B a7a0 bl

pyri do[ 2,pire]d[ 1,24 ]1p¥addz0R, pﬁdle[rl 2- §}Wﬁhﬁdhﬁe qyyaiasw[@g aqf)yraélﬁe bi cyclic ring

systens are im dazooxazol e or im dazothiazole, in §al’tl cul ar
i m dazd¥ Pymolgi Aralpyimidinerpyadd R d-cl-syTiarmlesdriezole i Malpofiging. b] oxazol e or

imidazo[1,2-c]pyrimidine, imidazo[1,2-a]pyrazine, imidazo[1,2-a]pyrimidine,
imidazo[1,5-a]pyrazine, imidazo[1,5-a]pyrimidine, imidazo[1,2-b]-pyridazine,
s-triazolo[4,3-a]pyrimidine, imidazo[5,1-bJoxazole and imidazo[2,1-bJoxazole. Other specific
examples of such ring systems include, for example, [1H]-pyrrolo[2,1-c]oxazine, [3H]-

25 oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,1-c]oxazine and pyrido[2,1-c][1,4]oxazine. Other
specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in
particular imidazo[5,1-b]thiazole, imidazo[2,1-b]thiazole, imidazo[5,1-b]oxazole or
imidazo[2,1-b]oxazole.

Particular examples of AR3a and AR3b include, for example, indoline,

30 1,3,4,6,9,9a-hexahydropyrido[2,1c][1,4]oxazin-8-yl, 1,2,3,5,8,8a-
hexahydroimidazo[1,5a]pyridin-7-yl, 1,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl,
1,5,6,7,8,8a-hexahydrooxazolo[3,4alpyridin-7-yl, (7aS)[3H,5H]-1,7a-
dihydropyrrolo[1,2c]oxazol-6-yl, (7aS)[5H]-1,2,3,7a-tetrahydropyrrolo[1,2c]imidazol-6-yl,



i mdazo[ 2, 1- b] oxazol e. Particul ar exanples of AR3a and AR3b include, for
exanpl e, indoline, 30 1,3,4,6,9,9a-hexahydropyrido[2,1c][1,4]oxazin-8-yl,
1, 2, 3, 5, sweas/omszahydr oi m dazo[ 1, 5a] pyri di n-7-yl, PCT/GB03/00785

1,5, 8, 8a-tetrahydrooxazol o[ 3, 4a] pyri din-7-yl,

1,5, 6, 7,8, 8a- hexahydr ooxazol of 3, 4a] pyr '%n 7-yl, (7aS)[3H,5H -1, 7a-

di hydropyrrol o[ 1. 2c] oxazol - 6-yl,

( 7aS) [ 5H(7AREBE L1 e diBydrapwpglpHotdprazokivhvildH 8T - myrsalol 1 Acs lonazeh S5
PCT/ GB03/, : _da1 G C %azol -6-yl,
TSh o 65@?21‘536?1%@9@%%{212%‘9@%%&1 451, Pl PRIt ol duksdopsagol - 6-y

[ 5H] - 2, 3{3HIHHIr o ardihgthop¥rrdlo],2witimzal-6-6L, ySH ]-pyrrolo[1,2-c]imidazol-6-yl,

{3 o] - S ifeahidep ol Ly lonnaisdr lglap: 1158 atetrshydroonazolol3 4-

5 - rr. 1 » 1 1 _ _ <3 7 ST . . - s 1.7
1Py a2, dsanlafsyhiofh a7 S5 dviimiduot 5l

3H -1, 58, 8a-tetrahydrooxazol o[3,4 5 a]pyrid-7-yl,

3H] - 5, 8-di hydyoxazol o] 3, 4- rid-7-yl and o

P di hyar of mtASSHeL Ve fy LR iRl e P Rele ool lBRBE. ARs i ol ude,

for examl®pyRy6ised@halst biRbloNgisoqEndliney I HGlyioss]d 2l 418édAdidazole,

pyrrol o[ ali _so%gl noline, 1 ﬁﬁyr(ol o[ 1, 2- a] benzi nmi dazol e, )
9H- i m dadi-imigazgl AddindolesfH imidpag ) DaliscandodeIkkisnidazol3,4-alindole,

i aa S, g TIEERRR e I BLOZE BhpatidilifIR4-R. 5 pguinoline and

i m dazo[ $midaadissiealidoainolite. The nomencl ature used is that found in, for
exanpl e, "Heterocyclic Conpounds %Syst, ems W th bridgehead nitrogen),

W L. Mbsby (I ntldesemenelature pieddstatioud in, fngesyample ) Heleraryelic fgmpaundsyng 2.
15 Were i i i : L i J abl y
ot gorn ool Qb HREehi Aol &1, b8y QlEReBHATP oS he, AL Fobly

el sewher d968,Rdrialll amd@pt i onal substituents for a particular group are those
as stated for simlar groups herein, Preferaple optjional bstituents on
Ar2b d9 1,3- aiBlgP aRtiany P?ﬁjsil,t@_nﬁi %&Bﬁ@%s‘yﬁ,su%téutl '8 PEHEB! moaﬂemmai

1, 4-di 0X%&g%;%ha&{ ﬁmg%;ggi-ticgfth@ﬂva : ﬁ&lﬁd&'éf?a'té?l%l@éxih%fét?%it%%tﬁznhl%ﬁﬁﬁﬁ{i&%t ly

20 sel ecte rom (1- (i ncludi ng gem nal disubstitution),

( 1- 4C) al Koxapar(idul&Q@rahiytetthdse,as sttt fansidolar ghoupChetkloanoyl , cyano,

trifl th henyl ] . . Pref bl t] I bst j t Y1,6 & CY2
are mono- or  SISEBCI AR By i ingt ATROR b PO Ehit SR eEFEA AL om
(1-40) al lgydxahisngl dfqi,@aio&gﬁﬁzrsa|aréiho§élbﬁtd'ﬁ§u!é§titﬁﬂan by SbdtiR%ts iﬁdbpéﬁeﬁﬂgioxy,

(1-4Q al kyl thi o, acetam do, (1-4C)al kanoyl, cyano, and 25 trifl uoronethyl.
20 selected from (1-4C)alkyl (including geminal disubstitution), (1-4C)alkoxy, (1-4C)alkylthio,

[
[
1
[
[
5

acetamido, (1-4C)alkanoyl, cyano, trifluoromethyl and phenyl].

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

25 trifluoromethyl.

Suitable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably)
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline

30 earth metal salt for example calcium or magnesium, an organic amine salt for example
triethylamine, morpholine, N-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine,
N,N-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids

such as lysine. There may be more than one cation or anion depending on the number of



Sui t abl e pharmaceutically-acceptable salts include acid addition salts such
as nethanesul fonate, fumarate, hydrochloride, citrate, maleate, tartrate
and (| esswprigfoexsabl y) hydrobrom de. Al so suitable are salPC3/GRosiessW t h
phosphoric and sulfuric acid. In another aspect suitable salts are base
salts such as an alkali netal salt for ﬁarrpl e sodium an al kaline 30 earth
metal salt for exanple calciumor magnésfim an organic amine salt for
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phar maceuh grkdof- acceptable salt thereof. Various forns of prodrugs are
known in the art, for exanples see: a) Design of Prodrugs, edited by H
Bundgaar d, (El\éaemueforrrlsggmom avekhows in the atnfoy ebamples segol . 42, p.

309- 396, it b dder Acad Pr.es
Text book 2f Di??ﬁl%eg Pé%’l/glgigﬁi e@&f{e Y%‘n@ﬁ?&ga@ﬁa‘j ‘ber @85333%4"“&}‘ aré)en and H.
Bundgaar @nzﬂﬂamg?rvél '2@35 1309-386 e @A bly Ga tWilde Qo .lar uleadamic Pieys, to8Byundgaar d

p. 113-191 Bundgaar d, Advanced Drug Delivery Reviews, 8,
1- 38 (1P9#2) : TFKthQl‘h mredDeségn apd Devalnpmeat. eéfte Kﬁ%&?é&%rﬂz,larSCS@nénces

(1080). MR ?a%@d%haé?er@“ﬁ% g T T A I

phar maceyt9%1a] | y- accept abI e salt thereof containing carboxy or hydroxy

group is, for _examle phar maceut i cal lﬁ accept abl e ester which is
hydr ol ysééi i n HRundgmasd, %ﬁi"aalﬁ‘?‘h]am&)@%@veﬂ% eviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and

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

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

25 Suitable pharmaceutically-acceptable esters for carboxy include (1-6C)alkoxymethyl
esters for example methoxymethyl, (1-6C)alkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(1-6C)alkyl esters for
example 1-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-0nylmethy1 esters for example 5-
methyl-1,3-dioxolan-2-ylmethyl; and (1-6C)alkoxycarbonyloxyethyl esters for example 1-

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

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

halides; for example a pro-drug such as:



produce the parent acid or alcohol. 25 Suitable pharmaceutically-acceptable
esters for carboxy include (1-6C)al koxynethyl esters for exanple

met hoxy mewbyB/073515 6C) al kanoyl oxymet hyl esters for exanpl e PCT/GB03/00785

pi val oyl oxynet hyl, phthalidyl esters,

(3- 8C30yc|oalkoxycarbonyloxy(l 6C)a|ky| sters for exanple

1- cycl ohexyl car bonyl oxyet hyl ; 1, 3-di oxt % n-2-onyl nethyl esters for exanple
5- net hyl -1, 3-di oxol an- 2- ylnethyl and (1-6C)al koxycar bonyl oxyet hyl esters
for exanple 1 30 nethoxycarbonquqyethyl apggd may be formed at any carboxy
group in the conpounds of this i ventlonbéLfltable pro-drugs for pyridine
derivatives include acyl oxyneth &}s eg halides; for exanple
a pro-drug such as: WD 03/0725 / GBOS/ 00 21 R O NOAR X R' An

i n-vivo hydrol ysabl e ester of ound of the i nvention or a
pharmaceutically- 5 acceptable s t hereof containing a hydroxy group or
groups includes inorganic esters such as phosphate esters (including
phosphorami dic cyclic esters) andta-acyl oxyal kyl ethers and related
conpounds which as a result of the in-vivo hydrolysis of the ester
breakdown to give the parent hydroxy group/s. Exanples of a-acyl oxyal kyl

et her s i ncl udandseiaxlyyieslysatye esne of 2,cangoumt biythp iroentory box pireethcsayically-

sel ection of in-vivo hydrol sabl % ster form n&gg Ci'ﬁ% 10 for. hydrox
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N- (di - ( 1redbipaképeutids aetidhyhs)a sl oty &l-kivbdarltvdysiy/of the estei reakdowmbiaigiitees) |,

-(1-40) al kyl am noacetyl, carboxy(2 5C)a|ky|carbony| and car box acetgl.
Exarrpl es tl@fpamnﬁgy@@zsmgmtmé&n@w@rm 5rrd iy peydenil Ybﬂaellﬁé?&l%@q acelpxypgeioxy and
hI h

i (1 a0 ARRT sy Atk A PO BB sl ftor formine groups,

rl ng niot Em@ﬂr@&qum&@(1a10®yahmh@y1¢bdnzﬁyu plger@taaetpl ﬁn:d dubetitBteddenzbyl podi t i on
of the benzo rin Q her interesting in-vivo hydroly %ble esters include,
for exalpew, amg(%l@cﬁalé@;m yigts g’(VW%H?YéFﬁbPé}ﬁt‘? %St?ré)n Elbnpl e, optional l'y

bstit
st tabl o CIHSTEREELEN N A G R AR AR Y SIS BIZVE |
exanpl e, cdrbbarthatt) ﬂl p]e#@)aﬂkydmﬁﬁod@)yﬂl sarbox yi2-pENakyloabriyl and:):abk)yyacatryﬂ

nmor phol i no- ( 1- 4C) al kyl
P Exar(nples o% nng substltuents on phenylacetyl and benzoyl include chloromethyl or

15 aminomethyl, (1-4C)alkylaminomethyl and di-((1-4C)alkyl)aminomethyl, and morpholino or
piperazino linked from a ring nitrogen atom via a methylene linking group to the 3- or 4-
position of the benzoyl ring. Other interesting in-vivo hydrolysable esters include, for
example, RAC(O)O(1-6C)a1kyl-CO- (wherein RAis for example, optionally substituted
benzyloxy-(1-4C)alkyl, or optionally substituted phenyl; suitable substituents on a phenyl

20 group in such esters include, for example, 4-(1-4C)piperazino-(1-4C)alkyl, piperazino-(1-
4C)alkyl and morpholino-(1-4C)alkyl.

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

25 formula (PD3):

0
HO (l)| O\\ /O\ //O HO\H\
~FP. no-f  R>oH 0~ 0
0 o O



Sui tabl e in-vivo hydrol ysable esters of a conpound of the fornmula (I) are
described as follows. For exanple, a 1,2-diol may be cyclised to forma
cyclic esweridpf2sformul a (PD1) or a pyrophosphate of formrica/GEeBa)78sand a
1,3-diol may be cyclised to forma cyclic ester of the 25 fornula (PD3): O
0 0%P 0 OHO,11 HO 1l 0~P~0 O-PO H—O%% 0 OH WO 03/072575 PCT/ GB03/ 00785
-22 (PD1) (PD2) (PD3) Esters of conpoufids of fornula (I%l[l erein the HO
function/s in (PD1), (P[@Plénd (PDB)(lepé protected by (®-'2€) al kyl, phenyl
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5 Further in-vivo hydrolysable este osphoram dic éesters, and

al so colpbdings paftedted/ien(li-0@)alkyl whienyl cabynyi e Usgihl tgrngpdougs fonthependent | y
forms a phosphoryl Cﬁ?npd is 1) or phosphiryl (npd is 0) ester of the
fornul a PEBaRtonpf pycho-dpigso/ ~0 HO 10 (PD4) For the avoi dance of

doubt, sphosph .S ‘gtﬁ,};j)i Y | is a
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di - ]g 1|- 4 Creangoungds lob spieotign ini whiah dity {rée Hytirakk groyp deteperadently ferfns-a@hRgEhqriH) 2.
Useful inter.nedi ates f.or. the. preparation of s esters include conmpounds
cont ai ni E‘@Pdrlnggar%}}c’éﬁlﬁf%l (BP&S%F?%F’%&E%%%H %Wén ei ther or both g? t he
-OH groups in (PDl) is independently protected by (1-4C)al kyl (such
conpounds al so being interesting conpounds in their own right), phenyl or
phenyl - (1-4C) al kyl (such phenyl groups(®eiing optionally substituted by 1
or 2 groups independently sel ected frorH(1-4C) al kyl, nitro, halo and
(1-4C) al koxy). 20 Thus, prodrugs c Bt,&'rprri\n@/groups such as (PD1l), (PD2),
(PD3) and (PD4) nmay be prepared b &ﬁécti on of a conpound of invention
cont ai ni ng suitable hydroxy group/s h a

10 (PD4)

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

Useful intermediates for the preparation of such esters include compounds containing

15 a group/s of formula (PD4) in which either or both of the -OH groups in (PD1) is
independently protected by (1-4C)alkyl (such compounds also being interesting compounds in
their own right), phenyl or phenyl-(1-4C)alkyl (such phenyl groups being optionally
substituted by 1 or 2 groups independently selected from (1-4C)alkyl, nitro, halo and
(1-4C)alkoxy).

20 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
leaving group), followed by oxidation (if necessary) and deprotection.

Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for

25 example a prodrug of R-OH such as:

When a compound of invention contains a number of free hydroxy group, those

30 groups not being converted into a prodrug functionality may be protected (for example, using



suitably protected phosphorylating agent (for exanple, containing a chloro
or dialkylamno |eaving group), followed by oxidation (if necessary) and
depr ot ectwon3/o@sher suitabl e prodrugs include phosphonooxycgtdBos/oesher s and
their salts, for 25 exanple a prodrug of R-OH such as: "O O "O Na+ R PLO
Na' O When a conpound of invention con%gins a nunber of free hydroxy
group, those 30 groups not being converfed into a prodrug functionality nmay
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met hods ?rda{lg? C@%@@h&q@gggﬁ@ é)(rztd I eséﬁ%ﬁ%tsep %{{hg)? gﬁgﬁgl}ahgﬂg%hosphor yl ate
al cohol funct Wiead pharamceltioall gagdeatabiecsaitt bfal inyviac bpdrohishlde ssibt mapbe an

in-vivo hydrql ysable ester nay he forned this is achieved by cqnventi onal
t echni qué¥meglys 1s § FeVSngfﬁP’éYenElBﬂ%é GYuss- coitSa qliieﬁﬁmﬁleg?%ﬁ%o Sfornul a
(PD1), 5( " o i i : form
salts \?\A tE) ﬁ%ﬁ“&gﬁ%ﬁ??gggnﬁgﬁglwﬂgzﬁﬁ?g?@gﬁgmh %ﬁg,?ioglfe:/{vg%/ﬂ%}‘w giarrpl e,
if an i fully)vofdmdaih ysthixnepesipenteprundhen gf afunterdomspdbng byfwayrofeaample, if

contains two (P roups,. there e four HO.P- functionaljti resent in
The over ah b dutiedyabliahies i et auPior ivealiar it L FRA R (e
overal | pRlegilrsu F®-B-FuMidnaliti&XRERhein tRe SRANA molicule, b4ch-of Whidleib forkD
sodium salt). The compounds of the present invention have a chiral centre

at the Cadapmeptiitonaldfi.c He ovesedizodleellnong fomndor araphh armereudii.dat Pitetiat i ve
enanti1 mer iisSo{E the formula (IA): O 15 QN O ~SET (1A The present
i nventi ofl QH@I G )es the pure enanti onmer depicted above or m xtures of the

20 5R and 5S gmabbipomids.of tiRy préseaniventeoniase aichirl ochtie @t the IC-8 posinbnoLthef
enantionmers is used, a larger anpunt (depending upon the ratio of the
enant i omekageliginope Hagr dhaphamagentigally aciverenantiopagrds of the fernyda A sane

wei ght of the pharnmaceutically active enantioner. The enantioner depicted
above may be the 5(R) or 5(S) enanti ongr depending on the nature of the

N- HET /l(
Q—N O
G
N

15
IA)
The present invention includes the pure enantiomer depicted above or mixtures of the

20 5R and 5S enantiomers, for example a racemic mixture. If a mixture of enantiomers is used,
a larger amount (depending upon the ratio of the enantiomers) will be required to achieve the
same effect as the same weight of the pharmaceutically active enantiomer. The enantiomer
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).

25 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,
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

30 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

compounds may exist as cis- and trans- isomers. It is to be understood that the invention



group (for exanple, when -N-HET is imdazole it is the 5(S) enantioner). 25
Furt hernore, sone conpounds of the formula (1) may have ot her chiral
centres, woroomsaspl e, certain sul foxi de conpounds nay bePchiGRB/oa85t he
sulfur atom It is to be understood that the invention enconpasses all
such optical and diastereo-isoners, and ‘iacem'c m xtures, that possess
antibacterial activity. It is well knoi/\% inthe art how to prepare

opt i cal | gnegsrnagses atl Gpesisprmsrs, adhmpitarcs thepeod dhafinogsesd FHBIELCHAASHYEY f or m by

recrystal l i Sa?h ﬂlvteﬁﬁ&p#e%gssto. a@’taligrx%g& Ftns Y M G@pltunby ofhié Y(gfﬁ’fuilaf’SI) that

resolution, b Iotranstornmati on or chromat ographic separation) and how
t o det er possessamtibhaeiatatavityact i vity as described hereinafter. Furthernore,
sonme conpounds of_ the fornula

| f | i i d d
Tayex oF as. Bt alsaiabt PRRSO9S Wrbseatin COrRnes St RBkd Jotr ot T he
I nvent 5og, W 9 ﬁé Qén ?Z ﬁ?ﬁ)ﬂ-e{t%%g Q&s, foféx PRPAES fothls. $USk bsoners,

and m xtures thereo at possess anti bacter g’l activity. The invention
rel at es undeastbod that thegnventibo ensonaiassdsellsoctpsnivated fofrms Nehidhopassdsa agtihacteiat
possess antibacterial activity. It is also to be understood that certain
conpoundé“Bitht he fornula (1) can exist in 5 solvated as well as unsol vated

forms such asyif 9fso@¥ BERh&rstBydinat &FtaliPEd Bpouhlls bSthk Gorfdfila AN ERK SkBDE t hat
the invention enconpasses all such solvated fornms which possess

ant i bact golyalorplismi arid that the inventdsencompbsses Al sraltfoans whigh nossesamibagigfidlunds
of th forrrué,a (I') may exhibit polynorphism and that the invention
enconﬁgsg‘étéw ] such forns which possess antibacterial 10 activity. As

stated before, AEsthRYNBefbrsaRVEHEdiRoTREDE rAize ©0BRAPAHEs tidhalwymddgotdity
activity against a broad range of Grampositive pathogens, includin

or gani snegkndwbreas rege ekGmmapesitivopahegens dpetBding orgaBBMSoRNde be §e,slsg?1’éi to
certain fastidi ous a e kY ral . |

M catarr ﬁ%Wgt.c e(f/g él\g‘]:e&brg%ti tlﬁ yaz]?é§F&§aﬁ‘3?b§pd%§%9nﬁ%§ é%@?i?sggiggg%ehratsi es 15
i n gener & inflaBkat avo M.afthehd1BX iThel dgvecgdodahgsibii@npfon bhirasmcoBaetid propartiby
preferred conmpounds of the inventiagn conRri se_a conmpound of formula (1),

or a gRaimaenetali ang feyourable spxdenlegical|and MAQPIPRICY vo hydrol ysabl e ester

t hereof, wher eiwgﬁgliﬁgﬁﬁé&ég@ugs Bale B 1y ggoﬁlgoﬁlfgﬁ@frfiogﬁgaas

-N-HET herein), I'tuents nentioned above have val ues
di scl osedDharepbabauecaldy-aapytable sther froin-viwb hydidlyselk estst (hatwiof; hwiressin e

4r2S,vhr S SPBeBSLILE b Aot pL SRl B 5R RA PR A

substituents mentioned above have values disclosed hereinbefore, or any of the following
20 values (which may be used where appropriate with any of the definitions and embodiments
disclosed hereinbefore or hereinafter):

In one embodiment of the invention are provided compounds of formula (I), in an
alternative embodiment are provided pharmaceutically-acceptable salts of compounds of
formula (I), in a further alternative embodiment are provided in-vivo hydrolysable esters of

25 compounds of formula (I), and in a further alternative embodiment are provided
pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (I).

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

30 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)).
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



I n one enbodi ment of the invention are provided conpounds of formula (1),
in an alternative enbodi nent are provi ded pharmaceutical |l y-acceptabl e
salts of wompowsas of forrmula (1), in a further alternatiPca/GBobodissent are
provi ded in-vivo hydrol ysable esters of 25 conpounds of forrmula (1), and in
a further alternative enbodi nent are pr le ded pharmaceuticall y accept abl e
salts of in-vivo hydrol sabl e esters of npounds of formula (

anot her &WBEHImABRISQbe @Wéﬂbfiﬂ/@mN S Thegeig) eﬂA ofber uBHHIBENY @eaﬁqorfeéraﬁm% (1),

or a phan I
Cheroof - "Re R et KERSEPR ARk RoREpA Pl MU MR S AR Bl )
and ot her(TGimpatlbnluﬂyﬂEmmi oned above 30 have the val ues discl osed

h bef d defined .h bef d herei
(TB) and (0} T rgher GIgirgeaiab s AGATION H.DRGIEE FebOime T b et
ebodi 152 Ghacklifeall AL &liFoRAihRFh ROMOBIISQTiGBbIH @hichlo, HET @

pharmacedtical | y-acCeptabl e salt or an in-vivo hydr ol ysabl e ester” t hereof,
in which (®h10hl|£frawmc013¢ dReshsl RCIY-EBIMO0ABSd oths: s(umltumtmnmr@d abeve

he.val ube aiecrhes g rae] Rgnbs 8. BT Redeeq bereBaloh Aot poBRAe -

her ei naf ggpyfor (TC) particularly TCA. In another enbodl ment of the
invention are provided conpounds of fornula (1), or a

phar maceut i call yn@b@feqmwreelﬁamf tthednvqmonmwmwdhgld@mpy@abwé fergrudg (1), lespeof |

in V\:hl HET 0. .be _des d rel her
substllt é’ ttlc(agﬁeaﬁc% esal e lPhivo\C/l?fd%gl Sagles%slt%ggdfe%e}ne\f'ﬁ%e?gm and T
is as def(wnﬁﬁ dwﬁsm‘wmbﬁbm -hepETRdéia) aﬁcpcsthel(sliBAtltuéms aiepfitirRd aboROdi nent
of the invention_ are provided conpounds of faorrmula (1)

or a 10
phar rrace@tavwma 1@& é@skoa%ﬂ kereinbeforss anthTiinasdefigehperembytose ped heseiapfierfer eof |
in whi ch whi ch may al so be described as -N BET herein) and ot her
substitu n{% magg oned above have the val ues di sclosed hereinbefore, and T
i s as defi ned Paefe@ibhb@fiosetecaatifrbiar@i, (@, Qarankl@Q6; efgedjaliyr@l 4dd3D2; Mdahestabl y Q
is selected fromQl, @2, 4 and B; especially QL and @2; and nost 15
preferléblwﬁfgabb’@lsQﬁfeferably RL is nethyl; In (TAb), preferred are (TAbl)

to (TAb5), an (TAb3) and/or (TAb5), nost especially
(TAb2) and (T%lg I.% nﬁgnyorﬁlﬁtﬁﬁperrbodl ment, in (TAb), preferred are (TAb2),

(TAb3), (TAb5)n&RAb), pAdi€yed arth€TAbbme (TﬁAbﬁ)e anedspeeiallp §T A2, TAbD3)and/or
particul ?’H’%S), most especially (TAb2) and (TADbS). In another embodiment, in (TAb), preferred are
(TAb2), (TAb3), (TAbS) and (TAb6). The above preferred values of (TAb) are particularly
20 preferred when present in Q1 or Q2, especially Q1.

In (TAD) it is to be understood that when a value for X is a two-atom link and is
written, for example, as -CH;NH- it is the left hand part (-CH,- here) which is bonded to the
group of formula (TAb1) to (TADb6) and the right hand part (-NH- here) which is bonded to -
Y'- in the definition in (TAbc). Similarly, when -Y’- is a two-atom link and is written, for

25 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 (TAD) preferably RS is hydrogen or (1-4C)alkyl, more preferably hydrogen, and rR*
and R’ are independently selected from hydrogen, cyano, formyl, bromo, hydroxymethyl, (1-
30 4C)alkyl, methylthio and hydroxyimino, or one of R* and R’ is selected from group (Tabal).
In (TAb) more preferably R* and R are independently selected from hydrogen, cyano,
formyl, bromo, hydroxymethyl, (1-4C)alkyl (particularly methyl), methylthio and
hydroxyimino. Most preferable is (TAb2) and/or (TAbS) with such preferable substituents.



20 preferred when present in QL or @, especially QL. In (TAb) it is to be
understood that when a value for -XI- is a tw-atomlink and is witten,
for exanpWwe,03am57CH2NH it is the left hand part (-CH2- heca)GBedioeissi s
bonded to the group of fornula (TAbl) to (TAb6) and the right hand part
(-NH here) which is bonded to - YI- in2 he definition in (TAbc).
Simlarly, when -Y1- is a two-atomlink“and is witten, for_ 25 exanple, as

“CONH it is Ihd@Q@efar theapvpigraee obfoubim( { GoanA épe yndigate fCGH-poridedde o t he

right h pafty of -X.- . olc Yl - (-NH here) which
is bondeggfge?ﬁgﬂﬁgﬁ?eé%%wl&@& MR%IFJ teﬁ%\%g{e%?fbk%%ove iety in the
definition inIfbakijinition of TAO)) tor(ECaY, b hiy alRGnatsveleyulrodgaentorAs(Bs- 4 @ISR |
nore preferabl hgdro en, and R4 and R5 are independently selected from
hydr ogenp%y%éC1 6‘?@&?3)' brono, hydroxynethyl, (1- 30 4C)alkyl, methylthio .
and hydr oxyi m . Of i : . In
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(TAb) nore p er endently ected from hydrogen,
cyano, f@nyl ARarieprsfedablyrARY,matlliy bne ¢bedDnahttiré further vpiterahsubstitmentsyarg |
met hyl t hi o .and hydr oxyj m no st preferable is (TAb2) and/or (TAb5) with
such’ pr epﬁf%blgn@ﬁﬁf‘é?qt%gﬂ@_sthe \‘h’/%ifb%lf%@f‘fzfg’i?gcpd/ GB03/ 00785 -26 In (TC), for
the avoi gﬁ?)g‘cerﬁref%?féQFv’ahl@fﬂ?Giﬁ LRRAN >@(Rl12(iHﬂ;i. ab&plefdetdd-il Gl as @ ofBR2-) - |

and (-CH2-)01 respectively (optionally substituted as described above). In
t he defi patticolarlyfin (TC)when RTG4lydrdgenan al ternati ve enbodi nent >A3-B3- is

and oft0 07 PR DAk Bt bl SRS o bbb iRF Pl 201, Ao ‘and

in one emgymﬁyﬁaihm_ﬁurther optional substituents are preferably not
selected fromthe values listed for Rc. (ii) A preferred value for Gis

>N(Rc) ofiv:C( RERRisrefergbn >GIROLFHER) 51 @@ to(He3)s,  particularly in

e wh o h 10 (i . . . .
for phol 1m0 or FERIOHED gREFIRS Pabtlot i EERIG I fonk s Aok REESE LM QY
pr ef er ablaye sk Yol RDC5)ite ((TOD) partcfl TG whefPpreséntih Q1 or Q, efmiciadly Qlal-ues
for the optional substituents and groups defined in (TC) are rings of

formula (TC5) to (TCLl1l), qparticul arl g.Wem present g /Olwor @, especially
QL :- Rc NN Rc 011- 1 Red ho Ref
| NP

15
(TC5) (TC6) (TC7)
®/ Re-HN Ro Pt
N E B NQK
/ N
Rc AN
(TC8) (TCY) (TC10) - (TC11)
20

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

Especially preferred are (TC5), (TC6), (T'C7) and (TC9), most éspecially (TCS5) in
which Rc has any of the values listed hereinbefore or hereinafter (especially R13CO- with the
preferable R values given hereinafter). In (TC5) Re is preferably selected from the group

25 (Rc2), especially R®CO- with the preferable R* values given hereinafter. In (TC7) Rc is
preferably selected from group (Rc3) or (Rc4).

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



(TC5) (TCB) (TC7) \ Rc-HN NRc\ NRc-HNCN Rc N (TC8) (TC9) (TCl0) (TC11)
20 wherein Rc has any of the values |listed hereinbefore or hereinafter.
Especi al Iwopsefxmrs ed are (TC5), (TC6), (TC7) and (TC9), mpeT/GHIPOEIsal |y
(TC5) in which Rc has any of the values listed hereinbefore or hereinafter
(especially R13CO- wth the preferable ,}?13 val ues given hereinafter). In
(TC5) Rc is preferably sel ected fromthe grouB 25 (Rc2), especially R13C0-
with the preferable R13 valu i ven herei naf/8n\ In (TC7) Rc is
preferably selected fromgrgup ( or (Rc43 olN—(—TC) further preferred
val ues for the optional substitients and gro 9% Aefined in (TC) are rings
of fornmula (TC12) and (TCl3), Mticularly wheén'present in QL or Q,
especially QL : WO 03/07257 / GB03/ 00785 - 27 G~ GN Oo, O,
(TC12) (TC13) wherein Gis?l:ﬁﬁ,5 -S-, -SO, Oz(TrCI%>N( Rc) and Rc, of and
nl have amyredi GliheOualsues0-dsio,ned>NER @ iand R5, & afdniahdvwe anJ 6T e uamee TCl2a),
(TC12b), (TCi2c) .or (TC12d) and preferably (TC13) is (TCl3a), particularly
when pr edefied heraiy. @, especially @ : mMOS MOs m(OSc N (TCl2a)
(TCl2b) (TC13 (

[n (ToR) | part e (9IS rci% FEE8) OESsorl s ol o
especi al (yC @), pakﬂiblﬂafBoWheﬂ prekdit i@ 1 ap2eespatielly (Hat unstabl e anti - Br edt

conmpounds are not
ok D ek moi -

g-<

(TC12a) (TC12b) (TC13a)
m(0)S m(0)S
Y
10
(TC12c¢) (TC12d)

wherein mis 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), (TDbY), (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.

| s
[¥]
\
N
Lo A3
_N \ _N
Re Rc
[2,2,1] [3,2,1] [2,2,2]

(TDb4a & b) (TDb8) (TDb9)



15 contenplated in this definition (i.e. conmpounds with stuctures (TDb3),
(TDb4), (TDb7), (TDb8), (TDb9), (TDbl2), (TDbl3) and (TDbl4) in which an
sp2 car bowoasomsrs directed towards a bridgehead positi omCI/GBU3OTSG) ,
particularly preferred values of (TDb) are the foll ow ng structures of
formula (TDb4), (TDb8) and/or (TDb9); whgrein Rc has any of the val ues

| isted hereinbefore 20 or hereinafter. The values of (TDb) are
particularly preferred when present in QL or 2, especially Q.. Rce NRc N

NNI N~ R R , : i U
C qgéfg%}%ﬁoo%dggbﬁ pleféired a@%aeszﬂo{ g{e d&fifdd {nT@EG hrd JEBR8A YO

03/ 072575 PCT/ -28 In gaEI) E3), preferred values for the
groups ddbimelde (FEXaTE), (AE22)dafli(hBda)bparti¢wary when piesdnd in Q)1 orQ2ERspeciaty Q1:
(TE3a), particularly when present in QL or specially Ql: GN GNJ5
(TEla) (TElb) GNGN x \1- (TE3a) eyein Gis -0-, -S-, -SO or
-S2-. 10 Preferabl e val ues r ot her Nsubst@tfuen S (which may be used where
appropriate wwth any of the n~ ons and odi nents di scl osed

her ei nbefore or hereinafter) are : (a) -NHET is E)referably of formula
(1c), QAd) or (If). -NHET (Elabre preferably of (F&MWula (1d) or (1f). 15
(b) I'n one aspect preferably one of R2 and R3 is hydrogen and the ot her
fluoro. In another aspect both R2 and R3 are fl uoro.

G%N— G N—

(TE2a) (TE3a)
wherein G is -O-, -S-, -SO- or -SO»-.

10
Preferable values for other substituents (which may be used where appropriate with
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :-
(a) -N-HET is preferably of formula (Ic), (Id) or (If). -N-HET is more preferably of
formula (Id) or (If).

15 (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, CF3, Me, Et, OMe and SMe.
(d) In (TC4) preferably >A3-Bs- is >C=CH- or >N-CH;-.

20 (¢)  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
2-cyanoethyl.

25 ) 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.

(g) Particularly preferred as R* is 1,2-dihydroxyethyl, 1,3-dihydroxyprop-2-yl or

30 1,2,3-trihydroxyprop-1-yl.



(c) I'n another aspect one of R2 and R3 is hydrogen or fluoro and the other
is selected from d, CF3, Me, Et, Ove and SMe. (d) In (TC4) preferably
>A3- B3- iwo»Ged¥7s or >N-CH2-. 20 (e) Preferably Rc is R13@OCT/GBud/opmsef er ably
R13 is (1-4C)al koxycarbonyl, hydroxy(1-4C)alkyl, (1-4C)alkyl (optionally
substituted by one or two hydroxy group or by an (1-4C) al kanoyl group),
(1-4CQ) al kyl ami no, di et hyl ami no( 1-4C)arl %I‘, (1-40 al koxynet hyl |

( 1- 4C) al Kanoy Inenéiher enphiodiioyel Rarielidkpie emp@)aé&yls,l,%@ﬂlyé%wéxb or

2- cyanoethyl . 25 Mire preferably R13 is 1, 2-di hydroxyethyl,
1, 3-di hygﬁyﬁwgflﬁ&&;%&ﬁwe{“ﬁ'gﬁﬁ?ﬁ ri hydroxyprop-1-yl, nethoxycarbonyl,
hydr oxynghhy! ,1n ARty aspeatpherbapiy R’ is di 10 alklyBlivipti onglysyibstitiret] g operet ke

t t hyl , \ [ - -
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nunber of optional substituents on a group is not otherw se preferably

defined, defipedhrted prefdrhtde numberofwptiopalisubriftuesitisOne-uent s i s one.
Part i cularly B o o A RIRA B0 Rl S PRSP e RS ek B Y Brofa (15:

formula (I1B):

R2 0O
: 1
T N O
A9
R3 N

dB)
20 wherein -N-HET is 1,2,3-triazol-1-yl or tetrazol-2-yl;
R1 is methyl;
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.

25 Further especially preferred compounds of the invention are of the formula (IB)
defined above wherein T is selected from (TAb2 & 5), (TC5), (TC9), (TC12a to d), (TC13a),
(TEla & b), (TE2a) and (TE3a); or in-vivo hydrolysable esters or pharmaceutically-
acceptable salts thereof.

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

30 defined above wherein T is selected from (TAb2, 3, 5 & 6), (TC5), (TC12a, b and d) and
(TC13a); or in-vivo hydrolysable esters or pharmaceutically-acceptable salts thereof.

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

defined above wherein T is selected from (TAb2 & 5), (TC5) and (TC9); or in-vivo



R3 (IB) 20 wherein -N-BET is 1,2,3-triazol-1-yl or tetrazol-2-yl; Rl is
nmethyl; R2 and R3 are independently hydrogen or fluoro; and T is selected
from ( TAbWoted/o®s7s (TC5), (TC7), (TC9), (TCl2), (TCl3) andPCTEB03na78§ TE3) ;
or in-vivo hydrol ysable esters or pharmaceutically-acceptable salts
thereof. 25 Further especially pref erredecorrpounds of the invention are of
the formula (1B) defined above whereii“T s selected from (TAb2 & 5),
(TCs), (E@glyqllys(abt%?@rs or pharmacegtigal}y-accenteblg saltyerepffE2a) and (TE3a); or

i n-vivo hydro e ester r ' I her eof .
Furt her es pecilél%ﬁ%abporv&a@?erc éf%gﬁn%%%g&#éﬁéw%o\@ﬁﬁﬁ%ﬁ% gl‘%@ ﬁcei)f ormul a
(1B) 30 el neefeadnyRe Wh@rd@iinedin RcapheléspeciillyoRI*COAbZerdn RS’ i pidferabC5) |
(TC1l2a, b and d) an (TC13a); or _in-vivo h))é&glol ysabl e esters or

phar macedtARRIgs e bbb B 4C allor ol 1A Ol irbHowllSeEPlitpipd b ome of e

o ' | fined ab wher ei
o Sel cotibayh o BEbY L PICH b Db AL ACkhBlamls, "0 Garoraste o
Skt e e il e DS
. S an retrerred .c ounas or nu .
(1B), in Qlﬁﬁ%ka’(m@’ﬂ(?j“ﬁ&?l’ ?bgéfaélf%w{f ZFé‘cYaP%etg%l- ¢ A& fﬁﬁy(@@ﬁﬁm iﬁ%ds
especi al | y. %@% m?g%%sgﬁﬂﬂﬁ@i%@%m RY &-ﬁ&kﬁbwy@ramﬁyéaxbon%

hydr oxy(1-4 (optionally substituted by one or two
hydr oxy ginyeluesy(1-¢C)diylamd (1-4C0) Ey k@poyallysobyituted by a@) aif td laydicerg] groups, or

di met h m no( 1- 4C) al kyl -4C) al koxynet hyl , (1-4C)al kanoyl net hyl

(1-4C) éi@hﬂ}/&é@@ﬁ(ﬁﬂ&aﬁr?éﬂ]}; (1-5C) al koxy or 2-cyanoethyl. Nore preferably
wherein Re is pagl sfahé aeseiaBpdoReal Redres beahaindy oRflcHata @BRILVIVARLS i s
preferably (1-4C)al koxycarbonyl, hydroxy(1-4C) al kyl and (1-4C) al kyl

(opt i onal hydrelysabld estere dretnyeferred shereapprapdiats gspgeiglip shosphoryl gstess (eﬁf)(efmed
(1-40C) al kanpyl gr ..hn all .of the above aspects and preferred conpounds
of fornul %}‘g@wm}%npﬁﬁ#& ysabl e esters are preferred where

appropri ate, empgcdahé ¥bdveaREhRIonb tl%zirﬁ’éﬁredi asmp@fndeact asitowa intoramu(RDA),
with npd as 1). In all of the above definitions the preferred conpounds are

as showh i.a theophaimacepiipglly actige pnaatiopl§e phar maceutical ly active enanti oner.

Process section :

In a further aspect the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof.
20 Tt will be appreciated that during certain of the following processes certain substituents may
require protection to prevent their undesired reaction. The skilled chemist will appreciate
when such protection is required, and how such protecting groups may be put in place, and
later removed.
For examples of protecting groups see one of the many general texts on the subject,
25 for example, ‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher: John
Wiley & Sons). Protecting groups may be removed by any convenient method as described in
the literature or known to the skilled chemist as appropriate for the removal of the protecting
group in question, such methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.
30 Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it
may be desirable to protect the group in some of the reactions mentioned herein.
A suitable protecting group for an amino or alkylamino group is, for example, an acyl

group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a



Process section : In a further aspect the present invention provides a
process for preparing a conpound of fornula (I) or a

phar macewpDa®abtas7accept abl e salt or an in-vivo hydrol ysablreTgsoanosker eof .
20 It will be appreciated that during certain of the follow ng processes
certain substituents may require prot ec_tsilqn to prevent their undesired
reaction. The skilled chem st will appréCiate when such proteciion is

requi r ed, MEREK Y808 BDIK HAERAYhEE HPHURS ARy OMR A0 5y IpeoX Y Reny! Lpugy
renoved. ctd e TRNY I
texts on ftg éexas 3%} e%:lfz,%’l&%% ?géﬁ’eiﬂaa%p%rg}flé Pﬁé?‘g%tx %@gle%feg%%g. in 5"3‘3‘%?{:0%
Synt hesi Sondiyiohhfwdior #bo@e peotedtimglgrogisarecesdatin vaywitly the cBoivs of pfatentisgt i ng

b db i t hod d i bed i th
i Tor at Lot TRAowiAT Coviie S SOk B SR AR A6 ARCR B P! ERUORE BByl

of the iora96ﬁf%fr6ﬁ}9rna%59kﬁ?nés‘éd%'@ééahﬂﬂb, b5 WS BroRRINOHS 2 BG4 BRS8N HUnAFKAID
effect renoval of the protecting group” W th m ni num di sturbance of groups
el sewher enétal hyldeoxide, dodxeampbolithhus or sddivre hydeenids. AHemmadecly fopc)E ey wch
groups such gs_amn ar boxy or hydroxy.it be desirabl.e to. protect
the groupg® iaﬁ%%wcﬁr?’b{lﬁér?@a%?? éﬁg‘%ﬁ%"ﬁ | £9R SRR e treaRmg R Wil @mﬁdﬁéetaec i ng
group f orasaRdAFhReicOsulfki o PRbPoBE B4R ot Giflfoddace@snmliend an acyl group, for
exanpl e an al kanoyl group such as acetyl, an al koxycar bonyl grogp, for
exanpl e @ryimedsxo7abyEyl ROYIGEOR 200 berzylaxysathan @XSHPRRY By FemERY car bony|
or t-bytox banyl . ar I .
benzyl S Sa Bl o1 XY Ped o 3pAl ot Y KRN B SMBon, Iy ARSI o,
condi ti onsLdwik atideonbayelOboroa eiid(FHl@iaidpate).es esisdid dljernaivy prottdtinghgonhoi ce
of protecting group., Thus, for exanple, an acyl group such as an_al kanoyl
or al koxyeaR PERAY YREQESHP isnfos cxFaple. @P@h%OMO%Wh@ﬁéw&errsm%% le, by
hydr ol ysi 1 i N oF:] | jﬁgﬁﬂﬂ’{ L - for
exanpl e Itﬁaﬁ%l%%‘@hsiﬁo%?ﬁh]ﬁﬁ%d?%f ?%@Ble??g@#a%n? @tgeqr?/p an agypy‘g{tgég sﬁlcr:l%' as a
t - but oxycar boniIsuigabierprotayind grouprforvebydrboy gexa iy far, exbynple, eabeoyd growg, fdr a
suitab acid as pydr chloric, sulfﬁric or phosphori c ﬁ%d 011

trifl uby cEeeplecanalkgnoxhgroyn suthAsasety Wé&?yﬁgﬁi}’ip’ &IGES?)‘“E NZLPT an

benzyl oxy, F&%‘w OYgdd : aieh€ fortie MAE QesB@tigon
over a caatggi yst gﬂ(g{?ogg epa Pg&%%@gﬁ@%;{%@%&&&gﬁ% ea(%rrreent Wi ?) h a I‘i’yewi S
aci d for goapspiidl reoessarilyriasy with thadoozadpactedtinggreup. (Think donéxammiatanaeyl

O oup. wh st oh aliguRY g sl aitedb St iSRG by R Stk
di et hyl apduaplcayd #1ch 26 an QlkaWintdial My EfAZde) for eRabpletiabiuth G QHRES hEoLiHeUP

for a hydroxy group is, for exanple, an acyl group, for
20 Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by

hydrogenation over a catalyst such as palladium-on-carbon.

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

25 for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

Resins may also be used as a protecting group.

The protecting groups may be removed at any convenient stage in the synthesis using

30 conventional techniques well known in the chemical art.

A compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo

hydrolysable ester thereof, may be prepared by any process known to be applicable to the

preparation of chemically-related compounds. Such processes, when used to prepare a



15 exanpl e an al kanoyl group such as acetyl, an aroyl group, for exanple
benzoyl, or an aryl nethyl group, for exanple benzyl. The deprotection
condi t i orwoOfoa72she above protecting groups will necessar PCY/GBBYOI8St h t he
choi ce of protecting group. Thus, for exanple, an acyl group such as an
al kanoyl or an aroyl group may be removesd, for exanple by hydrolysis with

a suitabl e base such as an_al kalj metal drOX|d exa le |it or
sodi um hyamBRyeor thef W%Pf@@i‘m%‘:@ Weeepra &f‘r%‘ﬁ}d’féﬂd f vixe hydig EY??@F
group "agstgﬁhéﬁgp %%rofvfﬁred%&‘ amﬂfer f@sfure%yﬂ{qumbhaﬂd eGludrfad @ st such

as pal | adi um on-car A suitable protecting group for a carboXy group is,
for ex amﬁd)lh)wmg\ rmd:sxematlye axprgple Neces‘smry seartinginatesial rstm:iwlbe ohtained by Hynd@d oup
whi ch may rem)%/ fo examzl e % %}i{&e égm S m @aset S

sodi um h;PEﬁCSQ‘n“&%O %‘iga‘FlSF TRLHY (LR o & ey HEY Eéd 25
for exgmh@rscitdcd)! g’MchhW The SBp@&tich of AEh @t’éﬁiﬁghﬁatéﬁ'aw[sgﬁa@dzﬁoe@&hdnﬁ ugh as
trifluoroacetic "aci or Tor exanple a benzyl group which may be renoved,

for exa npb@mmyimgdmdmamg &xamples (ingwleigh £byetamnle 13, %élﬂgblé)mp@ém}(l@'o n- car bon.

R .The b
Fonoved oo fod i RocdalERh §SioBhah R Red0S g S S BRGLAYPS T O
t echni quaﬁamgids pfsuarek Northyaaleirfive plocaditres #foe @ﬂﬁiﬂpl@dh@brdpbﬁubﬁ) ohtra (1),

or a pharmaceutically-acceptable salt or an in vivo hydrol ysabl e ester

t her eof , gm)ﬁauqrphﬁmﬂdnm@dwte@bbe@ggowfomﬁlw)m@rwﬂf&qné%w tfort he

Dr o0 Lo SSSE L RS ERAGT, RSB ERE G ©

a phar magsse! foe akdrplacWept 7430995 % dllterroitively, heveysaviostinyidp ahaysidid @re obtireble by
t hereof, are provided as a further feature of the inyention and are,
i | | ust r agdogspstecednEss 1o ifiong Uusried yﬁf%%@/l@%ﬁﬁ PEdnark skl APTEANIG t i ng

mat eri al g0 f gbﬂ%ﬂ tl@é’%@%am 5 negésgtﬁxﬁi}%rﬁﬁ% Hfateﬁ'é%%'r&a&ﬁ%ﬁ?n@%ﬁﬁ/ds

(see, for exanple vance em s nterscie Jerry
Mar ch) . '(hmchlrmajeaadapuedmé fartciecedsaryt stargngratagariats) malysalmbdzacﬁoultncbmtmt h| n the

acconpanyi ng non-limt i.n ich, for anpl e, .

B o YOGS Rytent sid APblis-BARERGicatine: Prsconte G SHoRGrg rossaPsHtings of
't ornat :V@%&E%fgﬁ%feﬁ?'é%&??&%t?‘@?i%%‘p‘*’%mf?ﬁ%eg?EBZr B ron of (1

gr oup) - ( fWQ69/6).ple WD%AS%@]’@MO&V@@@ WOeB08% ¢ UsS(1305d5 1) Wil d&nnane

with, for e, I, / Lo ] 50 be
pr epar ed By USni A oRLAT o0 EaEbTlsb S BbEASbils 37 SB08ET Y Ay OB ati G
necessar yWwebef 50y wabsnk ahe (& 1US 58588 R OB 468N e UIFBLES 238T; edur es to
those illustrated which are wwthin the ordinary skill of an or

20 'W095/07271 (& US5,688,792); W094/13649; W094/01110; WO93/23384 (& SS 547 950
& US 5,700,799); W093/09103 (& US5,565,571, US5,654,428, USS5,654,435, US5,756,732
& US5,801,246); US5,231,188; US5,247,090; US5,523,403; WO97/27188; WO97/30995;
W097/31917; W098/01447;, W098/01446; W099/10342; W099/10343; W099/11642;
W099/64416; W099/64417; W0O00/21960; W0O01/40222; W0O01/81350 and WO01/98297;

25 European Patent Application Nos. 0,359,418 and 0,609,905; 0,693,491 A1 (& US5,698,574);
0,694,543 A1l (& AU 24985/95); 0,694,544 Al (& CA 2,154,024); 0,697,412 Al (&
US5,529,998); 0,738,726 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German
Patent Application Nos. DE 195 14 313 A1 (& US5,529,998); DE 196 01 264 Al (& AU
10098/97); DE 196 01 265 A1 (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE

30 19649 095 Al (& AU 12517/97).

The following Patent and Application Publications may also provide useful

information and the contents of the relevant process sections are hereby incorporated herein

by reference :



chem st. Information on the preparation of necessary starting materials or
rel ated conpounds (which nmay be adapted to form necessary starting

mat er i al swormap7ars0 be found in the 15 foll owi ng Patent amdTARIBIOCHEI on
Publ i cations, the contents of the relevant process sections of which are
hereby incorporated herein by reference,, W99/ 02525; W98/ 54161;

) 33g .
W97/ 37980; W97/30981 (& US5 736, 545) 97/21708. (& , 719
V0971 102K 24047 SOS SH0-p6 LA HEO R LT 6 Ve 161365 DRSPS 62
WD95/ 251 , - 8 j 7271 (&
Uss. 655, S0P aR 2010y Bba B UTIe: Chens B ohan e el s B s
5, 700, 799)S4,3MHOR6N.IIP 30 { 4998 6BR053196, USE, BIH4,0228 UMISH 28%4);43%4,705,799;
US5, 756, 732 & US5, 801, 246) ; . US5 88: 24 - 523 s
Y057/ 271 SBonsgy RSB iph oS0 T 0BG DA YL Gt Bedr 3882,
W99/ 16343; \”ﬁ%%/sl%ﬁrﬁé%%anwa%ﬁ&%ﬁ;be\é%% Q84 At adABOBE 2BBRati SN hEARLE22;
W01/ 81350 and WO01/98297; 25 European Patent Application Nos. 0,359,418
and 0, 609n00Fere0cRIOBithia therbave refesness aslzapcompanyéeiEsargplas thegeimendalsg8yeos)
0,694,544 Al (&, CA.2,154, 024): 0.697..412 Al. (& 1JS5.529 998); 0,738,726 A
(& AU 50%@7’”@55;}16’(5’,“%%9]2@? CoIsglyTHpd 33 ;S,'a rl‘?'gﬁgts'Pat ent Application
Nos. DE 195 14rn3d 3hébreként BRnEd? a9 Brovidds tHi) thelbbngfotindd of the AYmulDAPEAP7) ;
DE 196 01265 Al (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE 30
196 49 0Pbampacewically-peeepratdeyalispné it vive bydralysyde eviers drreqlppan keaprepaied by
Publ i catiaon .oyl de f. I [ i e t he
ol evath BBt 2o 1 B QUL HRRAE e VoS TRE B e A drdFe FRIERh S e
03/ 072575ty GB03/ 00785 - 33 FR 2458547; FR 2500450(& GB 2094299, GB
2141716 & US 4,476, 136); DE 2923295 (& GB 2028306, GB 2054575,
US4, 287, 3whereinghe yamabigsare psdelined abpve unless oteswise staged) s4 526, 786), DE

2011499 () 150538400 b iRatf oo A7)yt B Syt
0, 316, 594oup Qhe asdthéd @thpougdni tormbknis fonidstanbebyli) displacesentafid faiphalt he

information contained and referenced w.thin the above references, an
acconp2ny&ep s snoaworad P%fqm&f?d%zﬂys%mﬂ}?é funegignaljezun, GHRyroxidaiogar 41t

necessar ogicfbh bgcHRhSIA Tordlld (DB RiciBRE o bRnPIORHRRS clirHBRSH G

al so provi t hat conpou tthe Tormula (1) _
phar maceutigeal frymacoegtoabd ef fantik @ndy i(vi) uietathdsisd @lcpsmwblied eSfoemslat(Hantwof

can b P RRLEd, Bl 0058 By Bh' i Bl 2l &'EcASRE R 8a

to an isomeric compound of formula (I) (Scheme I shows examples drawn from the range of

20 suitable methods); or

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

()
wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or
25 generated in-situ, for example under Mitsunobu conditions) with a compound of the formula
() :
HET
(1ID)

eference : WO



stated) : (wherein the variables are as defined above unl ess ot herw se
stated) (a) by nodifying a substituent in, or introducing a new substituent
i nt o, theweuwbstistuent group Q of another conpound of for ®aT&GEBPOSST or
instance by (i) displacenment of a functional 15 group froma conpound of
formula (1) by another functional group (i1) by oxidation or (iii)
reduction of a con?ound of formula (I 3‘6 (iv) addition of a reag{é]t to or

y .
(v) el i mwherdioAEdT Oéforﬂ@éigﬁﬁ)c tof(Horalisadsorbstifmtedond opHemally Rrpiectepyis

‘Frg;[, ?rLPSSI(f fa%ea O%I%rgg‘w alpécgqr X a%(ﬁe % t}le I'Cé BaSE%OHRg%Jhe r&mué}?{r% (o]

i sonmeri cd@mﬁ)ﬁumdh@fanfg@bﬁgu@b(dﬁleth&d)%fe I shows exanpl es dr awn fromthe
range of 20 suitable nethods); or (b) by reaction of a conpound of formula
(11) :  69A Qbmrerctioyof pgpmppgndeotiihsfarauls GVipl aceabl e group (which may be
preforred, such as chloro or mesylate, qr 25 generated in-situ, for

exanpl € under M tsunobu conditions) wth a conpound of the forrrul a (i) HeT
(i) WD 03/072575 PCT/ GB03/00785 -34 whg&vein HET (of formula (la) to (If),

al ready substituted, and optionally p otected s HET- ree- base form or
BET- ani GHICFOR Aadian HORYARE: FHE G ase 4&9&#91(?5%}1'@&@613@%8&@ 2&%@% €9 drawn

fromthe ° yfiRRGE ep%ﬁéféﬁag(%ﬁ) s??{%gfa dideavBie dylp hé RRGHIPC RbmAnd QTR

the for I's an | socyanate, am ne or
ur et hane hgdmxp gwautphat dire ieprondl d2atofn; bhwitharmiated o(oki)poundh ef irmuta& Ippbsriede

yar o) GHeRuony BmED FDEiTaaCC Rt Vi ALy PRTeet e B on D Bheceon & oMl a
(V1) whergqd Whetdifie BAYPOfollS QUR il tetniiRall CLaRINR]a denBetiBnkBleaARY Qup@alal ¥

protected e.g. wth an acetyl group
chloro- or mesyloxy-group.

[Protected-O]

HET
o N

P AT

V) (VI)
15 (Scheme III shows examples drawn from the range of suitable methods), or
(d) (i) by coupling, using catalysis by transition metals such as palladium(0), of a compound
of formula (VII) :
0O

X—Q-N O
Y’
(VID)
20 wherein Y’ is a group HET as hereinbefore defined, X is a replaceable substituent - such as
chloride, bromide, iodide, or trifluoromethylsulfonyloxy;
with a compound of the formula (VIII), or an analogue thereof, which is suitable to give a T
substituent as defined by (TA) —(TE), in which the link is via an sp2 carbon atom (D = CH=C-
Lg where Lg is a leaving group such as chloride, bromide, iodide, or
25 trifluoromethylsulfonyloxy; or as in the case of reactions carried out under Heck reaction

conditions Lg may also be hydrogen) or in which the link is via an N atom (D = NH)



and where the |eaving group Y at the termnal CGatomis a conventional

| eaving group e.g. a chloro- or nesyloxy-group. [Protected-0] N HET O HET
NY (V) Wolop/0725%5 ( Schenme 111 shows exanpl es drawn from t RETIGBIgOOTSE

sui tabl e methods), or (d) (i) by coupling, using catalysis by transition
metal s such as palladiun(0), of a conpo g of formula (VIl) : 0 K X-Q N
O' ~Y' (VIl) 20 wherein Y' is a groug HET as herei nbefore defined, X is
a repl aceabl e substituent - such as chioride, bromnide, iodide, or
trifluoromethylsul fonyloxy; wth a corrp} of the formula (M11), or an
anal ogue thereof, which is suitable to ve a T substituent as defined by
(TA -(TE), in which the link is via aif sp2 carbon atom (D = CH=C- Lg where
Lg is a leaving group such as chloride, brom de, iodide, or 25
trifIuoronethylsulfonyloxy, or as in t@dIbase of reactions carried out

d He t dit L | ch
Tk i gihsrals f9daloniy b Berapeaptrgy o578y pseiasnaion fash a rog O pa T &)
T2 (V11 )nereYHB%f&e IéscﬁBQd -(I_S"chgﬁﬁé TVRLLNE cRAIReOdralhnftdh @d&traﬂ e SEithwiget her

with Dforma ring of type T as hereinbefore described (Schene |1V shows
exanpl ésmhtlmds)fromthe range of suitable 5 net hods) (d) (ii) by coupli ng,

using cat 3) (}{3 lby co ﬁr{gz,irllssllntg Icgtglyrsrl% y transﬁgrrl] m%%alg suc aag iplejlﬂgcp zlrh((B ofh com%un

of formula (VIIA):

O

(VIIA)

10 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

15 trifluoromethylsulfonyloxy, or an analogue thereof (Scheme I'V shows an example drawn
from the range of suitable methods);
(e) Where N-HET is 1,2,3-triazole there is the additional possibility by cycloaddition via
the azide (wherein Y in (II) is azide), with a substituted acetylene or a masked acetylene (such
as a vinyl sulfone, a nitroloefin, or an enamine, or a substituted cyclohexa-1,4-diene

20 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
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

25 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);



of formula (MIA: O K H NO\-~YY (MIA 10 wherein Y' is a group HET
as hereinbefore defined, with a conpound [Aryl]-X where X is a repl aceabl e
substi t uewD 03/0%3¢ch as chl oride, brom de, iodide, or 15 PCT/GB03/00785
trifluoronethyl sul fonyl oxy, or an anal ogue t hereof (Scheme |V shows an
exanpl e drawn fromthe range of suitablg methods); (e) Wiere N-HET is
1,2,3-triazole there is the additional possibili y cycl oaddition via

the azide (wherein Yin (lIl),is azide), with a dtuted acetylene or a
masked acetyl ene (such as ajvinyl sulfone, a nitrgyoefin, or an enani ne,

or a substituted cyclohexa-1u4-diene 20 derivatite (Shhene Il shows
exanpl es drawn fromtheQz ge @f suitable netho ); () Where N-HET is
1,2,3-triazole there is the itional possibili t hesi s by

reaction of a conpound of formu b&gl) where Y = NH2 (primary anmine) with a
conpound of formula (1X), nanely the arenesul fonyl¥Yiydrazone of a nethyl
ketone that is further gempally bstituted on the nethyl group by two
substituents (Y and Y") céﬂé@%@bgigbeing el'i m nat edXp5 fromthis initial,
and the i@gyer ERlre., St 4 ; S ocaind: v :
conjugateqg asggmthé?gg?€ggégﬁgﬁgg%?gﬁ§a§ggﬁﬁgggﬁ%%%m%?g&gﬁf?%gﬁgﬁémfange of
sui t abl e syntesio 83 ryclodldider0via soazRETwGRG:3H YOREH) is-Bile) withSQern@nhl a2k yng~

H N, ! RL .NHz. Y" (1 1: Y. = NH2 L . W N-HET i s,

D 5t e v in' e Gt iRaP it gt gt s Bive 4
synthesi%ubmﬁ@%guggy@ﬁgbg@ via the azide (wherein Y in (Il) is azide) with
a termnal al kyne o

A

Q-N O
\_&N

(IL:Y =N3)

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

3

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

The main synthetic routes are illustrated in Schemes (I) to (VI) below (with Q as phenyl, and
T, R1 = (1-4C)alkyl, R2, R3, and A defined with reference to analogous substituents defined
elsewhere herein). The compounds of the invention may be prepared by analogous chemistry
15 adapted from these Schemes. Schemes (I) and (VI) 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.



5 using Cu(l) catalysis in e.g. aqueous al coholic solution at anbi ent
tenperatures to give 4- substituted 1,2,3-triazoles 0O AQ NO N3 (Il : Y
= N3) andwOheweafier i f necessary: (i) renoving any prote®Cirgpogioosps; (ii)
formng a 10 pharmaceutically-acceptable salt; (iii) formng an in-vivo
hydrol ysabl e ester. The main syntheti C.é?‘.“ es are illustrated in Schenes
(I') to (VI) below (with Q as phenyl, an T, Rl = (1-4Calkyl, R2, R3, and
A defined with referencg to anal ogousoguhstituents ReefinedQ el sewhere

herein). Thé S 0 he \=\ erderiodateray be /p pa ch\ »ar@l OW
chenistry ‘ N\gui\tﬂﬁg?sgqﬁnﬁs.—’s Be(es) Q N (M) h?\ShOW
the preparation of 1,2,3 trrazofes via the azide (prepared fro p R1

respectively. 03/ 072575 PCT/ GB03/00785 -37 -2 [ 0 SN-O
N=N penodate = ON/ °, ~N -RL OS NN~R1 R3 RBm%}l%r% p%l?ogen%dgar ednzoi c acid
R2 0 mchloroperbenzoic acid RS NN=N N -R1 R3 R2'0 AcOCCH2ZCO2H R2 O
HN NO N=N DCCl N~-ON=N N RL R3 OAc R3 R2 0 Met &iXesi s 0 O ~O N=N

catalyst O O N= ~NR1 N-R1

rel evant hydrox>B3conpound) and the am ne (preparede. r fromthe azide)

m-chloroperbenzoic acid 0,5 / N\/OK/I\EI\I:_%
- R1
R3
R2 Q AcOCH,CO,H/ R2 o]
" N»\o NN DCCl 0 o =N
{ —————
/ \)\/N\)\m E'N / N\/K/[\l]\)\R']
R3 OAc R3

R2 (i\\ Metathesis R2 (i\\
o) O n=N catalyst 0 O  N=N
Hmh‘\)\/l\i\)\m—_’ / N\)\/l\/l\)\m
\ R3

R3

Scheme 1



R3 R3 Scheme | WD 03/072575 PCT/ GB03/00785 -38 (Leaving group Y =e.g. R2
0 R2 0 nesylate,tosylate etc) T\NNO(ii) TNOHy R3 R3 AQ\/--HN-A
Rl Base WOD)3asgunobu reaction R2 0 (Leaving group = e. @CTBIspbiisne oxi de
QA-A generated insitu) T- MM 11 Q\-- /NARLR3 RLRl R ORO ~O
RLTNONON\ TNRIL both sane 3 Heat3gR3 R1 R2 0 Lcc or RIL T NN-O N-R

OO0O0O- ~~ N/ \\ //0 O\\ /] S"(Aryl or Alkyl) RL St{ A grdp vAlky!) R3
Rl or Schengal | 0 mesylate, tosylate etc)

R2, o]
T N%j\/ ———»Gi) | T‘@*Ny\
Y
> R3

R3
A—A
l Hrﬂ@)\m Base

Mitsunobu reaction R2

(Leaving group =

o
e.g. phosphine oxide >\\ A—A
generated in situ) T N l >\
NS R1

R3

Y i _ R1 -

O’.\ R2 0
y O>\o R | N>\o |\{4N ‘O
T N\/K/N R1 both same \/K/N 1

3 Heat

R3

| o
R2

o)
R1 >\\O NéN R1
- T N \\>/
0. 0 0 0 \)\/N /
R3

N\YZ \ /7

S R1 _S
J ~(Aryl or Alkyl) \“/ ~(Aryl or Alkyl)

or

R1

Scheme 11



WD 03/ 072575 PCT/ GB03/00785 -39 R2 0 R2 0 T N--OBn t-BuOK T N O N=N H OAc
NENNRL R3 (-NRLR3C RCR O 1. LiCO4 TNH2 T/\ NON=N\ N=NR3 I~
N. N>- RL RBON32725€0( | mi dazole)2 R2 R2 0 T/\ NCO t-BuOK T RCOCHBDI00BS O N=N
\-J~Ni,/-RlL R3 N-RlL R3 Scheme |11 WD 03/072575 PCT/ GB03/ 00785 -40 R2 0 R2
01 / \ NNON=N Pd(O _ \ N-O NeN \~N~%§ ' 2S\~NJRL R3 \SO R3 AcCl/
Pyridine RR_.OR2 0/ \ N-ON=NPd(O -"&7 \ NON=N ~-N-RL OTf / -

\2=Ni "/ ~-RIR2R3 R3 Qpd(0O) Hexa methylditin (0~ RRR@ R2 0 QveSn \ N--O N=N

Pd(O) S N O OBn +-BuOK (&
T N - . T N §  N=N
H OAc N=N \)\/N\)\R‘I

R3 (K,N\)\m R3
Cl
R2 R2 ol
1. LiCIO, )
T NH o) N=N
2 — T N M
o NN N
RS [N PR RS N

2. CO(Imidazole),

R2 R2 ci\\
1-BuOK
T NCO O N=N

e T N

N=N
(o] i
A3 NN /R A3

Scheme 111



N-RL~NCN-OC ~~-N~R1L 3 Br RBRRBRS R RO TBr Pd(O T/ \ N - ON=N
O RBFIN~ NNR3 \-~N,/>Rl Schene IV Ph.so z HNN R2 0 C\LRL R O
T N~O A woNs/wQs=N NH2 Base - "~ 11'~N~R1 R3 R3 5 Sche®eTN:HR2/00786. Q.
CuSM4. 5H2010. 1-3 nmole % R2 O\ ~J~O sodi um ascorbate, 0.5-15 nmlO ole % T /
\'' NN ON=N T N3 (t-BuOH or EtOH) and/or,H20 - N-RL roomtenperature, - Rl
R3 K3 Scheme VI VIO 03/ 072575 PCT/ GB03] 89785 - 41 Deprotection.  sal t
formation or RR-vivo ydrol ysabl e ester fornati orﬂmay ea be provided as
a specific fin o stgpn The N—Pu(mb(ed he gl e of c'qurse be

A W
Kooy

prepared ear! \'\)s;/ Sgut Yer = Nfu ct ﬁ\ roups
changed. 5 \Were di'sptaceabl e @up ' e al u 5 1for
exanpl e, a h(fl‘%geno or R3
AcCl/ [ Pyridine
R2 (i\\ R2 (i\\
0O N=N Pd(0) 0 N
' N ! o) N N=
\)\/N\)\R-I oTt 7 \)\/I\Il\)\R'1
R3 N R3
Pd(0)
Hexa | methylditin 0
R2 0] R2 0

B A N R U DA U=
Br

R3 S R3
R2 R2 0
T Br PO T N>LO N=N
———— /
o \)\/N\)\ R1
R3 R3
HN
\)\/N\)\m
Scheme IV
Ph.
$0
HN"N

R2 Q C[\)\Fn R2 0]
o o

Cl

! N\/K/NHz Base ! N\)\/ \)\

~ Rt
R3 R3
5 Scheme V
R2 Q e.g. CuS0,.5H,0, 0.1-3 mole % R2 O»\
>\\O sodium ascorbate, 0.5-15 mole % @] N=N

T N > T N
\/K/N3 (t-BuCH or EtOH) and/or H,O \/K/l\ll\)\ R1

room temperature R1

R3 = R3
Scheme VI




sul fonyl oxy group, for exanple a chloro, brono, nethanesul fonyl oxy or

t ol uene-4- sul fonyl oxy group. CGeneral guidance on reaction conditions and
reagent s waysbesebt ai ned in Advanced O ganic Chem stry, 2Ch/dBoomss, Jerry
March (publisher : J. Wley & Sons), 1992. Necessary 10 starting materials
may be obtained by standard procedures &i organl c chem stry, such as
described in this process sectjon, in_{

| es section or al ogous
procedur es wi LIPFPLEGH0R, Sl FOFRREOISRE ip1vi vy hygi éﬁ’ é?n‘?séerz?i@?‘ﬁt@[“ m@s‘%/a(sgg
refer eNnceso &l Al ﬁg\ﬁnﬁp&&fmkg@ describe the preparation of certain

sui tabl e starting ter| arrpl e International Patent Application
Publ i cat i on N&he WRliAKdAA%IGOocycleecan @i tenssboprepiried bady m the ovepbsmitbesiher e by

15 reference. Processes anal ogo t hose described in the references may
al so be &Qéﬁ‘eﬂ thep “nC&Pagl ﬁ&?‘@%ﬁ%c chemist to obtain necessary starting

materials. (a)whkt hpfa% élﬁﬂa&%w %Eédpnglﬁﬁmameg LB atd ol cRAHISE, ShISddnbyent s

are known in the art exanpl e an alkylthio grouF may be oxidised to an
al kyl sul fsizbignyloyy abklysfgt ¢1@mple gyreldop, broneg aneshangs ignytaxg s deluens-4n ani no

group, an oup reduced to an am no group, a hydroxy group 20
al kyl at ed" %nyi)ﬁ{eg g‘)’(y group, a hydroxy group thionethylated to an

aryl t hi omet hylGeperad gulaﬁﬁ&rdﬁ%ﬂdtﬁ)ﬂ'c@ﬁ&hbﬂ argr reskien(sSagy bd Stamsa@ A avanced
Tet.Lett., 585, 197 carbonyl group converted to a thiocarbonyl group

(eg. usi rﬁiggmam&@mlsérwé §émo}1 TsrryaMpich putdisherp JoOWHo® At 2ens).t1§92:ANAeRSArY hi o
| t
R T S e

exanpl e, dasyibadl iIOlﬂhl@[iroeesg Secgion)ip thé Exanpid sectidiChy byvnedl@ons Bﬁ)cbﬁurhsldflithglen.

(b)( |) Reactlon (inwhich Y is initially hydroxy) erforned
under kg prdmary q(ilgﬁl,gf an @;ggmcfcg@mg( aglﬁgqagl ref qgeqq%aligzraésé)dﬁeg 5 w[?uch describe

tri-n- bu |t Bﬁé@ gani c
sol vent g@@gg%& ?gﬁﬁ%ﬂé é@erg%?g%g%agnp&é - étéd,)ﬂh[l)%teﬁl[)r ef erably
at anbi emﬂtppmeammrl%uh]mcmorﬂéb aWIOs971879&Ot thiereohignts ed ethichnae arcerpooatedheredyi n
Tet. Letts 30 31, 699, (1 The M eaction, D.L Hu S,
Or gani o pz%%@%r?gocefw@znalgs?um thosg descbed e srgrl%f‘één%ﬁf%e AT
Reacti on, @ éry Zgi}, &ScheXidano taﬁ{ﬁé%%s%’f QNsnandieRiQcedures International,

1

1996, VOI 64. WO 03 072575 PCT/ @GB03/ 00785 -42 Conmpounds of the
formul a ((a) ) Mﬁhedsrfor{cmrwettywwkgtitnays o othemiubsiituerys dedmomped thenart. tHoe

faty BT CR MG RIRTERAR R R CARTAE Ay,
the for mghgup(Kdudstitth aR amerauns! Qfitrb @fd"u“gb'ré‘duc(ea(lt() an amino group, a hydroxy group
20 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
to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a
fiﬁal step in the preparation of a compound of the formula (I), for example, acylation of a
25 group of formula (TC5) wherein Rc is hydrogen.
(b)(i) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu
conditions, for example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate
(DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but
preferably at ambient temperature. Details of Mitsunobu reactions are contained in Tet. Letts.,
30 31,699, (1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, Vol.42,
335-656 and Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and
Procedures International, 1996, Vol.28, 127-164.



H QN 70RR1 50 (X) 0 Y22 O/ 0 10 (XI') wherein R21 is (1-6C) al kyl or
benzyl and R22 is (1-4Cal kyl or -S(On(1-4C) al kyl where nis 0, 1 or 2.
Pr ef er ablwOR2@73535 ( 1- 4C) al kyl . In particul ar, conpounds ofCriGBBO0SEI a
(rr)y, (X) and (XI) may be prepared by the skilled nman, for exanple as
described in International Patent Appllﬁgtlon Publ i cation Nos.

W95/ 07271, W)97/27188, WD 97/ 30995 8/ 01446 and WO 98/ 0%447 the
contents of wiiEHOAdS %%Wm%@il)p%bea@aa( BYYEEPYr B3R 8¢ oRtin Sélﬁ%i’lné?@ 1S

Processegye fober ks ERMERLE a{ﬂaﬁm@%ﬁfg] 1ﬁ%eesecﬁfl{7@%9%‘a?}g%e uleu anrﬂrf t@(lztlﬂg)

may be prepared by procedu h are se m st an ard em cal

t echni quesqupsk chrrexgpds, byhecting aeomanaldaofabs farmula@)syittt hesmpowifd dffommila
structurz%& simlar conpounds, or techniques which are 20 anal ogous to the
pr ocedur described in the Exanpl es. For exanple, standard chenical

techni ques are as described in Houben fyyl, Methoden der Organi sche Chem e,
E8a, Pt.l (1993), 45-225, B.J.WakeQre¥Xd. (b)( ii) Reactions (b)(ii) are
performed conveniently in the presenCﬁé?L_@Rguitable base such as, for
exanpl e, an alkali or alkaline earth al carbonate, al koxide or

hydr oxisde, for exanple 25 sodi um car Hdnat e or pot assi um car bonate, or, for
exanpl e, an organi c am ne base such as or exanpl e, pyridine,

2,6-1utidine, collidine, 4-dinethy|aning%&ridine, triethyl am ne,

nor phol i ne or di azabicycl o-[5.4.0]undec-7-ene, the reaction is also
preferably carried out in a suitable inert solvent or diluent, for exanple
net hyl ene chl oride, acetonitrile, tetrahydrofuran, WO 03/072575

PCT/ GB03/ 00785 -43 1, 2- dlnethoxyekyane N, N- di et hyl f or mami de,

N, N-di met hyl acet ami de, N-nethyl pyryalidin- 2-pone or di methylsul foxide at

and at a tenperature in the range 0 nYis chloro, the conmpound of
the formula (11) may be fornmed by reacting a
O
10 (XT)

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

In particular, compounds of the formula (II), (X) and (XI) may be prepared by the
skilled man, for example as described in International Patent Application Publication Nos.

15 W095/07271, W097/27188, WO 97/30995, WO 98/01446 and WO 98/01447, the contents
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

20 analogous to the procedures described in the Examples. For example, standard chemical
techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, Pt.I
(1993), 45-225, B.J.Wakefield.

(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

25 sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for
example, pyridine, 2,6-lutidine, collidine, 4-dimethylaminopyridine, triethylamine,
morpholine or diazabicyclo-[5.4.0Jundec-7-ene, the reaction is also preferably carried out in a

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



compound of the formula (11) wherein Y is hydroxy (hydroxy conpound) with a
chlorinating 5 agent. For exanple, by reacting the hydroxy conpound wth

t hi onyl cWbasiotas75in a tenperature range of anbi ent tenperaTiGBd30a786 ef | ux,
optionally in a chlorinated solvent such as dichloronethane or by reacting
t he hydroxy conpound w th carbon tetrangqride/triphenyl phosphi ne in

di chl oronet hane, in a tenperature. range 0f OC to agnbient tenperature, A
conpound eRich YL i} RrgimgieiiorRatides N Yy w%hﬁﬁcqtﬁa@en%{vn%@w% 1din-
prepar ed i%&%r%ﬁ&a@th RURBKIAE aPind 1S é%rﬁ;%éfgllugeﬁlv\;t%l%r WBensigaey is mesylate or

tosylate, by reacting the latter oun Fthium chloride or lithium
i odi de and cr oWheatthisrchlarn, the soinpaiidefoheayfominola (lp megrite fordd Bysreatmga n a

t t f .anbi t enperat yr é t | ux Wien Y. i o
(1740) al KRREBEIT GrDr S35 bF ODOKGHERSY i/ Seonk bRy FryorEy bt ajormating,
reacting o84, PM%@M@I&*BW@A&EI@I% maetlﬁyjdlfébcy‘b@@ohﬁ@%%%i%ﬁyﬂ chfSH®! e or tosyl

chloride i'n the 15 presénce o d"base such as triethylam ne or
pyri di ne.temperatuye jagge ohiobisholepperastre to ieflusroptiongbhio) chiyrayated splvsnt such

Ph2-P(O) - O.. d (11 b d f t d d
inder st AndispIPTeBRARES g feayhnd T n 3Bk SRRbS I LAHsP R IR BB s
anal 0gouhbsphiMOBRliEASOHIcBRHe ] i altB@perh@kd fétWF@gf 0€! &F SRGes tp&hued. 9! ose
how sui t abl e and anal ogous starting materials nay be 20 obtained. Reaction

(c) is espepound ¢f thaifombile (Howhereimpoisrdidord or igdioghayBHIo be prepareduakl  aci di c

het er ogycl e (such. as,. for anple, &riazo or, tetrazol e).. unds of the
For mul 0 GoBohRt ok 2 sorSiha AP eBn L i RF Rl o 8 Gh B bRy ma BEVRT 1 T o

chem st, chgipof@iith 8itlMmAdhid RV 3itIRERAGESSE Snd BrotiQiker0RSCIuitaRE okghnihl ter A,
Gegory 25 et al in J. Med. Chem 1990, 33, 2569-2578 and Chung-Ho Park et

al in J. spbvgnt sgekess THOOM a gyiperafge range®f ambignd temepsraspretheefusr nula Q Z

wher ei . : st
oxampl & by analbgoias b AcolcBEs ERRREL: Bvile BeRShofit PR e prbPhebr
Appl i cat ireatiRy e Bk 6:0NcIN@sound&ith/(1 3Dk anszd1 Y] BK103(8 B0 tosi dldFidedin the

reaction to reaction gc) may be perforned in which QZ wherein Zis a 30
ani ne gr dugsence ofaguild @asg wph ensicdpdamige of Bpidishal Iy in the presence of an

organi ¢ base) widfly  DSnBLAUH el (GRS A blto)- 0T o KRAIBI Gy ORfSTee to

formthe oxazol 1 none ri reac the prepardation o
st arti ng coaipetund(Ib) may W plepiret fiwnsthe lhlydoky chepourd waley statdand sénditidrish
reference to the abo%? cit q%@%cl)currents .di scl osi ng angl ogous . reactions and

pr epar at i6hs. Rfgria @‘@?3{09@(17@%“5 analpepihio; thess dsperited 1R Hienul a (V)
may be prigp&rag réERMEN\GhieR disBRROAG REit A RRHAAIRbus starting materials may be

20 obtained.
Reaction (c) is especially suitable for compounds in which HET-H is a weakly acidic
heterocycle (such as, for example, triazole or tetrazole).
Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the
skilled chemist, for example by analogous processes to those described in Walter A. Gregory
25 etalinJ. Med. Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al in J. Med. Chem. 1992,
35, 1156-1165. Compounds of the formula Q-Z wherein Z is a urethane may be prepared by
the skilled chemist, for example by analogous processes to those described in International
Patent Application Publication Nos. WO 97/30995 and WO 97/37980.
A similar reaction to reaction (c) may be performed in which Q-Z wherein Z is a
30 amine group is reacted with the epoxide (optionally in the presence of an organic base), and
the product is reacted with, for example, phosgene to form the oxazolidinone ring. Such
reactions and the preparation of starting materials in within the skill of the ordinary chemist

with reference to the above-cited documents disclosing analogous reactions and preparations.



formula (XIl1): CHET (XIl) 5 Certain such epoxide and al kene i nternedi at es
are novel and are provided as a further feature of the invention.
Asynmet r iwoapoxasdat i on nmay be used to give the desired opPCTaiBIBOGISET .
Compounds of fornula (VI) may be obtained from epoxides of fornula (V);
alternatively corrpounds of formula (VI% may be used as precursors for
epoxi des of formul a V%l according to f % rel ati ve ease of, synthesis in
each case. Th&pexides effhe femivda (\oo.may bppreaerafion hacousponding serpaed of
formul a \%ﬂ g)(@he conpounds of formula (VI) are structurally equival ent
and the oi ¢ etween themw || be nmade on the grounds of availability,
conveni ence, and cost. (d) The transiti cat al ysed coupling
reaction to forma CC or NC bond from/the coNresponding aryl derivatives
and the arenes, heteroarenes, ol S, r amnes is 15 perforned
under conventional conditions (see for Nnstance/J. K. Stille, Angew. Chem
Int. Ed. Eng., 1986, 25, 509-524; N M nd A Suzuki, Chem Rev.,
1995, 95, 22457-2483; D. Baranano, G Mann and J. F. Hartvvl g, Current Og.
Che., 1997, 1 287-305; S.P. Stanforth&Iretrahedron, 1998, 54, 263-303).

Ihe ¥ SaCtRhyh oY e EARSRLRT Y RgLatne e YRR of DeusRsfins
ia P?le?g ?3?2 fheriumﬂnbn nAlsymontiid éppridades araybedseditot giee b alegiraveopticalieoiner.

ch d d i ne.
(e) The &?&R?&H@ﬁ' f fe%nvlgggfﬁfla%; %g‘?tg‘ﬂ‘ﬁﬁf‘ rop epokies Oé%lufarGfi %a%ve fyom ne
corres pog?ﬁﬁggmﬁi%'o@ $ornfula PR @fy RN 8Ehre &R0 S Bl e@eﬁﬂdegmlhhﬁw) abmapnds

of the f relnYls azide 25 nay be obtai ned as described in
t he ref etetieaslative exde loé swithes{siacadhcessar rT)he|Sh111£ﬂ| cherpist wdhamnm@@d’nah tjlet he

di scussi on af, pr tectl for, e m t he or

conpound§P ?’Hd?l%‘? 1?29 hg‘b‘f‘g’g)‘?g@?’ 5?? g‘{’%lu‘fa( &I?‘?‘Wesqugéﬁl yoeﬁl b\%ae bs of
fornul a @hd chotcebelWidh éhRvifinRResKIchARY brodiay siZanesikie, cafVehiehdd, indedkt.
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the conditions described in Tetrahedron Letters (2001), 42(22), 3681-3684, or in the

20 analogous conventional conditions described in the above mentioned literature. In such a

procedure a preferred variation of X may be bromine.

(e) The cycloaddition reaction to form 1,2,3 triazoles from the corresponding azide is

performed under conventional conditions. Compounds of the formula (II) wherein Y is azide
25 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
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above procedures using a pure regioisoner as a starting material, or by
resolution of a mxture of the regioisonmers or intermnmediates using a
standard procetherremoRgedaaly pabtdcting ghdwpt, hbé fcfrﬁﬁtlulli ef mf)hirhacémme]my—iammabh:r e
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or in-vivo hydrolysabl e ester thereof
20 obtained by carrying out one of the above procedures using an optically active starting
material (formed, for example, by asymmetric induction of a suitable reaction step), or by
resolution of a racemic form of the compound or intermediate using a standard procedure, or
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques
may also be useful for the preparation of optically active compounds and/or intermediates.
25 Similarly, when a pure regioisomer of a compound of the formula (I) is required, it
may be obtained by carrying out one of the above procedures using a pure regioisomer as a
starting material, or by resolution of a mixture of the regioisomers or intermediates using a
standard procedure.
According to a further feature of the invention there is provided a compound of the
30 formula (I), or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for
use in a method of treatment of the human or animal body by therapy.

According to a further feature of the present invention there is provided a method for

producing an antibacterial effect in a warm blooded animal, such as man, in need of such



The invention al so provides a conpound of the formula (1), or a
pharmaceutically 5 acceptable salt, or in-vivo hydrol ysable ester thereof,
for use awoasmedrzanent; and for use as an anti-bacteri alPCagBw/oomad t he
use of a conpound of the formula (I) of the present invention, or a

phar maceutical | y-acceptabl e salt, or in-yivo hydrolysable ester thereof, in

the nmanufacture of a nedi canent. fqor use. jn the production of an
ant i bact SFARNCTEABIER CORDHSSNAA M e BB it AiER. rbe/Eiviae 2aHIt of @ COFRGRREr o

use a corgp et iend &, Bk ?hérh’)acelﬁﬂaﬂ —hﬁ’ée&?&bt@éﬁﬁg&ﬁﬁ-@m’@ h§EbRSatE eder

pharmaceutical |l y-acceptabl e salt thereot, 1ncludin
phar maceuhdreal | y- accept abl e salt of an in-vivo hydrol ysable ester,

(hereinafter iy this section relating to pgr ceutigcal c 0siti.o "a
compound of . t S IRYRAURE AR Bovidss & seimanas Bp e Pyt 0y ore REEBRosHI et 1 o)
t r eat meNtacptabIBEARR bSin- &b U0 sAHIERREs thefboP Fbf hselbk amddicdnid@@tanBdor use as
infection, it is normally formilated in 15 accordance with standard

phar nacedniastitbapictist agsat; and thepisa ofra cempownl ofdharfsuminta @hof th presett dirvention,

anot her aspeg¢t the present inventiaon. pr.ovides.a pharmagceuti.cal, conposition
whi ch. conbAPiRunaeuicaR ceenigble Rl pRimRlivd hyfioLSaRle BHEDHER ok NS yoabl o
ester or mahupltairBE 8 widdiklet ff GePinabé frodatdiort dfemeatibadtéied] @efedidn @ warm
pharmaceutical |l y-acceptable salt of an in-vivo hydrol ysable ester, and a

phar mace9adst ppimalcwish abmandi | uent or carrier. 20 The conpositions of the
I nventjqon mayégngeg t(?PJeOE[ By u%ﬁ%kﬁaef@fmuﬁﬁlﬁ),o #f@-&i(r@h%&)émlgest&s APl ets,

| ozenges, har of t capsul es, aqueous o0 suspensi‘ons, enul si ons,

di sper si pherm{eeutiailly-wece@itde sdietheres§ inghsding aphamacsyticatlpracteppattadaltsten( f or
exanpl e as creans, ointnents, .gels, or aqueous or oily solutions or, .
suspensi dAYJVO srolyeableesisry Giereiptiss 1@3@-8&?%{5%% to glgrmarstticak Gompasijion

i nhal ati @ a_Fi | Vi ; otl) 1),
for 25 aduearop R RlsindR@noPEIS Hir)EHE (RENGRE BboRn it AT
powder) anarfimelsparieding hamansg dopatistlasinitmatind orfectioanip isencamaly oranidted mqueous
or oily solution faor infravenous, . subcutaneous, sub-|ipgual, . intranuscul ar
or i n_tlrSar?ﬁ%fefémﬂ wilfsrigaed Pmcmﬂd%ﬁ%twfﬁsﬁaﬁmmcap PHHIO 1 n

addi tion to thgLoRAHAASHE asPE& t@%@@e‘ﬁ& idveN & previded DELRRALORERELL | cal
conposition 30 of this invention may al so contain (1e through

co- f or nulcatriposijion which comaties arempoeund of tlad fomintthr(®o ars inyyive duydestitsable legtenor

separ at el with one or nore k dr.u el ected from .other clinically
ceerur atipiibapReSosr st sAf Wl a8 R R s M AR A nes
or am naghheasiddsi§Iabdnehted! arlt NsHarARddutit4lf é‘dcie%tﬁbl@@ﬂﬂér& drle@irieexanpl e, an
antifungal triazole or WD 03/072575 PCT/ GB03/ 00785 -47 anphotericin).

These 2¥ay i nclligeosmoptipaneltbe ifventienamapbe i fapetiétabledor erbisgdfar exemple
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

25 administration by insufflation (for example as a finely divided powder) or for parenteral
administration (for example as a sterile aqueous or oily solution for intravenous,
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal
dosing).

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

30 of this invention may also contain (ie through co-formulation) or be co-administered
(simultaneously, sequentially or separately) with one or more known drugs selected from
other clinically useful antibacterial agents (for example, B-lactams, macrolides, quinolones or

aminoglycosides) and/or other anti-infective agents (for example, an antifungal triazole or
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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.

25 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
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or

30 condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters

derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or

condensation products of ethylene oxide with long chain aliphatic alcohols, for example
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fl avouri pgsadtd/ or coI our i ng agent. The pharnmaceutical conpositions may al so
be in the formof a sterile injectable
20 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
25 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.
Syrups and elixirs may be formulated with sweetening agents such as glycerol,
30 propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.
The pharmaceutical compositions may also be in the form of a sterile injectable

aqueous or oily suspension, which may be formulated according to known procedures using



aqueous or oily suspension, which nmay be formul ated according to known
procedures using WD 03/072575 PCT/ GB03/ 00785 -49 one or nore of the
appropri awe 0diozses si ng or wetting agents and suspendi ng agemtGRo3mbissh have
been nentioned above. A sterile injectable preparation nmay al so be a
sterile injectable solution or suspensi in a non-toxic
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conveni entl.y 10 arranged to dispense a netered quantity of active
ingredient. For further information on formulation the reader is referred
to Chapter 25.Qompositiodsuioradministi@iompbe htakitive nidydiedn ked foGhefiasbnyentiGoalwi n
Hansch; Chai rman of Editorial Board), Perganon Press 1990. The anpunt of
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cont ai for e le, from?50 0 5.0,.0f.act].v agent conpounded with an
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5 to about 98 p&ifafRRdr iRMoritBiiENbn Brfulfioh MeHead@IPRSd I8 CHapeads.2uni t forms
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i ngr edi enVolugwr5 éiuCernprehensiver Madicimal ChemiRay (€ervan Hagssn Cheiraen of Editeridbosage
Regi nes tQe rﬁa%er isage%ﬁrﬁlﬁd to Chapter 25.3 in Volune 5 of

Conpr ehen PRFE) MERAETOH 1™ g stry (Corwin Hansch; Chairman of Editorial
Board), Perganpife #n&5f o 8B ifgBdichihhitls phiabiBe Slthi chelor erpesdipiemd tof this
invention is one suitable for oral 25 admnistration in unit dosage form
for exdhppreduce apngle devage Aprumall pefessiriboyarsdarending non tha hest Heged andythey
conpound L RIS | nv i f t a conpound.
Especi al I@thﬁ%&e] er P%c??i%éh]gﬂftéﬁogt %%?Q%%n s%fla\éﬁ\;ﬁmfﬁi}ﬂéﬁgﬂggﬁ?{a@%i&bée}@men 50nmg and
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for exanph&maoht™ &R HiEdht BYWALHDF the total composition. Dosage unit forms will

20 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
25 administration in unit dosage form, for example a tablet or capsule which contains between
Img and 1g of a compound of this invention, preferably between 100mg and 1g of a
compound. Especially preferred is a tablet or capsule which contains between 50mg and
800mg of a compound of this invention, particularly in the range 100mg to 500mg.
In another aspect a pharmaceutical composition of the invention is one suitable for
30 intravenous, subcutaneous or intramuscular injection, for example an injection which contains
between 0.1% w/v and 50% w/v (between 1mg/ml and 500mg/ml) of a compound of this

invention.



between 0.1% w v and 50% w v (between 1ng/m and 500nmg/ M) of a compound of
this invention. WO 03/072575 PCT/ GB03/00785 -50 Each patient may receive,
for exanpwe,03@7x23 |y i ntravenous, subcutaneous or i ntranmr€TdBIB/OGBSE Of
0.5 ngkg-1 to 20 ngkg-1 of a conpound of this invention, the conposition
being admnistered 1 to 4 tinmes per daﬁso_l n anot her enbodi mrent a daily dose
of 5 nmgkg 1 t0,20.. -1 of. a conpou of .this invention is adm nistered.
The i nt t avenoftch TG aBY B b oL HIEr SRS Ut S BB ven. by
neans of ingaRRkiiSar dok&6t 0.9Magkglth @0 Madkgv eI ¥ cofipolind bRMaNAdASBe MY be
given by continuous infusion over a period of time. Alternatively each
pati ent ¢ragpPasiiosi beingadieinisierest hio 4tmes pbil dty. Iegnother ambodizienhia driy dose of 5

equi val ent . t.0, t dai-l ¥ parent eral .dose, .1t he conposifi hei ng _adm ni stered
T3 L AP mERe ot B RA BL R ol SR TR0 ¢ on.
pr ocess, sutettafchus Use i FBEhEAdEe Riay HEEVENAS] MEshsiFatbehgSnjettien. al t er nati ve
and preferred enbaodi nents of the conpounds of the invention described
herei n af\lermaiply thegppsgresdosaaranhe given yscoptaugidpipgioa avee apesodeidape-abl e
conmpound - i L ' Lal ts having
o good s ity PAASARGon B HeL00 o Bhfly UnFhite wilCh bR S pLANAREE: |

or gani snaquivididit o theelaily @drehera coss thd empsitiovibeingadaiinisterdaal focpgimes per
bacteria, Notably, the pharmaceuti‘cal | y-acceptabl e conpounds of the

pr esent d4¥yenti on show acti vi ty against enterococci, pneunococci and

methi gyl lin resi j : I mn'%-

st aph 3‘? ococci ﬁlst’%liéj é%e@ﬁmlﬁﬁwgéeﬁg Bﬂﬁoﬁ@%gﬁgﬁi% rsgﬁg’l Iﬁiﬁ%%% I’ng.? ns. ﬁgament
ant i bactmandhctusegeatireanthanticpeti enoyl méfeaep ambodinleats of dhponmpbundy obthe
determned i.n a st ng rd.test system The (antibacterial) properties of

t he conﬁﬂﬁﬁ‘&%‘mcﬂ‘es‘frﬁ’é’ i%ﬁ%%f‘gﬁﬁp y al so be dermpnstrated and assessed
in-vivo in conventional tests, for exanple by oral and/or intravenous
dosi ng of a conpound to a warm bl ooded mammal using standard techni ques.
25 The fBiolegigalg\ativify|:t s were obtained on a standard in-vitro test system
The agi vity ii descri bed[. iﬁ terng)tb?f the m nium i nhitbi tor% concentration
(M ©) et er ni nad® BYAPREeUticglly-agiepibicspRReURdl ¢f8C RISHt AN SPHER HIEURFSY ze of
104 CrU sphcteddRige@b hiving Q' HB68 Bsttrafifof BGVikyR Vifto hpAnét3t@aad. 01 to 256 p
g/ . Staphyl ococci were tested on agar, using an inoculumof 104 CFU spot
and an 30r9nhpoylYe oiganismporhich aw wed ByTeendpr 4ivity against pathogerie agterda.

condi ti OIQ&af)B/': thterf)%aﬁﬁ(aocreﬁt?csail@rhcgéptable compounds of the present invention show activity

against enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase

20 negative staphylococci, together with haemophilus and moraxella strains. The antibacterial
spectrum and potency of a particular compound may be determined in a standard test system.
The (antibacterial) properties of the compounds of the invention may also be
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or
intravenous dosing of a compound to a warm-blooded mammal using standard techniques.
25 The following results were obtained on a standard in-vitro test system. The activity

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

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

active in the range 0.01 to 256 pg/ml.
Staphylococci were tested on agar, using an inoculum of 104 CFU/spot and an

30 incubation temperature of 379C for 24 hours - standard test conditions for the expression of
methicillin resistance.

Streptococci and enterococci were tested on agar supplemented with 5%

defibrinated horse blood, an inoculum of 104 CFU/spot and an incubation temperature of



methicillin resistance. Streptococci and enterococci were tested on agar
suppl enented with 5% defibrinated horse bl ood, an inoculum of 104 CFU spot
and an i nwomawrmsms t enper at ure of WO 03/ 072575 PCT/ GB03/ 00P8F/GB03M0BFC i n an
at nosphere of 5% carbon dioxide for 48 hours - blood is required for the
growh of sonme of the test organisns. Eastidious G am negative organi Sns
were tested in Mieller- Hinton broth, éégbl enmented with hem n and NAD,
grown aer3gbT dmbn ginfasphadd of b%rautam daxdde fardd heursh theod is menited foithe S3ovch
CFU wel I . .5 O gapism M C ( Ag/ .Exampl e 1 Reference Exanp]e 1.
St aphy| 008 2uits S5 36 tapatsaty Tobud iR seedt SoRdiEmE SRR LS eh nMislist o. s
1 0.5 1 HinlohGROACRHPIEnAVROSHIE Bertinland NAD SEBRA! dettbidallly eI BSIrL at’B7°C,
Moraxella catarrhalis 2 2 MQOS = nethiciliTn sensitive and qui nol one
sensi ti venl/RQR an ineedulwh lof frl(Fé3$twalt and qui nol one resistant 20 The
activity of the conpounds of the invention against MAO A was tested using a
standard in-vitro assay based on human liver enzyne expressed in yeast as
described in Bheehrm Biophys. Res. Commmnc (h98diy 181, 1084-1088. Ki
val ues were determned using serial two-fo iTutions from20mto 0.04M
25 The conpounds of the invention showed Hasamnpleded MAORafaenice Fxemplendar ed
wth anﬁ o?u s fromthe known art with G5 side chains such as
acetamd &CO%CPS&HEC&B'SH tuted azolylnmethyl or hydroxynethyl. The
conpounds of the invention shaseg decreased2 MVAG-A potency conpared with
anal ogues in which the HET group of formula (la) to (If) is unsubstituted.
10 MRQR 4 2

Streptococcus pneumoniae

0.5 1

0.5 1

Streptococcus pyogenes 1 1
15 Haemophilus influenzae 2 4
Moraxella catarrhalis 2 2

MSQS = methicillin sensitive and quinolone sensitive
MRQR = methicillin resistant and quinolone resistant
20
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. Ki values were determined using
serial two-fold dilutions from 20mm to 0.04uM.

25 The compounds of the invention showed decreased MAO-A potency compared with
analogues from the known art with C-5 side chains such as acetamidomethyl or unsubstituted
azolylmethyl or hydroxymethyl. The compounds of the invention showed decreased MAO-A
potency compared with analogues in which the HET group of formula (Ia) to (If) is
unsubstituted.

30 For comparison, Example 1 was compared with the compounds of Reference
Example 1 (see WO 01/81350; Example 82) and Reference Example 2 (see WO 97/09328;
Example 63) :



30 For comparison, Exanple 1 was conpared with the conmpounds of Reference
Exanple 1 (see WD 01/81350; Exanple 82) and Reference Exanple 2 (see WO
97/ 09328;womsamsie 63) : WD 03/072575 PCT/ GB03/ 00785 - 52 PCR&IBIBOITSE
Exanple 1 F O- NON 0=S N N=/ 5 Reference Exanple 2 F O ~OH 0=S NN~ 0
Results: MAO-A Ki (RVM Exanple 1 16 10 EEference Example 1 3.6 Reference

Exanpl e 0.5 MAO actjvjty in general cofiprises activity in both MAO-A and
MAO- B enMﬂ&ﬂpounds of the invention in general denobnstrate
favourabl e profil es against both enzynes. 15 Certain internedi ates and/or
Ref erence Exanpl es descri bed hereinafter wtin the sgppe of the invention
may al so possess useful actiyrty, and=ane prow-ded é{s/a‘further feature of
the invention. The inveatign is W Nat eg butN limted by the
foll owi ng Exanpl es in which vvis d: 20 (i) evaporations
were carried out by rotary evaporation in vacuo and work-up procedures
were carried out after renoval of residual solids by filtration; (ii)

oper at i50r1§ef b Qﬁ{ Fedz()Ut at anbient tenperature, that is typically in

t he rang = t hout exclusion of air unless otherw se stated, or
unl ess the skilled person would otkherw se rk under an inert atnosphere;
25 (iii) columm chromat ography : Ias\&p.(égced e) s used to purify
conpounds and was perf @y-fe pselgel 7sili Art. 9385) unless
ot herwi se stated; (iv) yields for N/I’Jn-t-/ati only and are not

necessarily the maxi mum attainable; (v) the structure © the end-products
of the invention were generally confirmed by NWMR

Results: MAO-A Ki (uM)
Example 1 16

10 Reference Example 1 3.6
Reference Example 2 0.5

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.
15 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
invention.
The invention is now illustrated but not limited by the following Examples in which

unless otherwise stated :-

20 (@) evaporations were carried out by rotary evaporation in vacuo and work-up procedures
were carried out after removal of residual solids by filtration;
(ii) operations were carried out at ambient temperature, that is typically in the range
18-26°C and without exclusion of air unless otherwise stated, or unless the skilled person
would otherwise work under an inert atmosphere;

25 (iii)  column chromatography (by the flash procedure) was used to purify compounds and
was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated;
(iv)  yields are given for illustration only and are not necessarily the maximum attainable;
(v) the structure of the end-products of the invention were generally confirmed by NMR
and mass spectral techniques [proton magnetic resonance spectra were generally determined

30 in DMSO-dg unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a



and mass spectral techniques [proton magnetic resonance spectra were
generally determ ned 30 in DMSO- d6 unl ess otherwi se stated using a Varian
Gem ni 2080 o3pzasts onet er operating at a WD 03/ 072575 PCT/ EBIRIEA/PEBS - 53
field strength of 300 MHz, or a Bruker AMR50 spectroneter operating at a
field strength of 250 MHz; chem cal sh'k%ts are reported in parts per
mllion downfield fromtetranmethysilané”™as an internal standard (S scale)

and peak fighd) stiepgth of 80@ Hz.or 11250 specipRgies opergtingjah pliedd strpgth gf  gq

doubl et I ; - f. ' 1 it ot
doubt et lp SSRGS B4 DL I R PN Gl s
spect ral afl afténWestsdgfN@ sehley andfaRinngdplitsiidshrasidvat thas:m sipglet; 1do dedtdet; AB
(supplied by Mcromass) run in electrospray and, where approprjate, either
posi ti veof @cﬁ dgublat ofr davbipis; idi«loublst efaitipleje dm, éevbléfcqféal}lpp]@gﬁ; §> tdplgh 10,

- di F . ¢ st
and was G A Pl R Rab bt b A AR S B Rlad REREREYCT 270

St r uct ur ebtaaed @eing @@ atf@ sgeytrorhGenaapplitiassMitrbyiaddPhi@, in BléCtrogprajNiiil, and
identity was determ ned by infra-red spect r,os_co%é( (IR, mass spectroscopy
or NVR spBdererappeappiiten s1thgsinosigne inedaty of negative ighidaRk wire colbtateli ng

abbr evi atji.ons A : : | I f. ; i

NN i et VigT T SPRnREUEEE was iR e ERUNHEQIRATHE 1 lbRhneretag) Ind

chr omat ographaracteiied in suffiicgnt peteid sucanfiringbiatdhe ds5ignhd stmettog rvegs oprrediPp@ity s
medi um_pressure |iqui onat Qgr.aphy;. .DMSO i1 s _di net hy] sul f oxi,de; CDC13 is
deut erlglto &a@s @:Fﬂeﬁﬁegpgﬁﬁ%@%@&q&ﬁ@%ﬁdgmgmémg@pmgﬁw Mfesef SRIFIRSCORY i s

el ectron ; i l Wata) i O d-S atnospheric pressure
(EHO}EI?%S spgtrdséo@;m sfeCRbTBY Qé”'appﬁ?l\;/glat ;

chem cal "I sation; EtOAc is ethyl acetate; OH'is nmethanol; LIiHNIDS is
l'i t hi um (ViBxanetihittdihsifbldowide abliieEatiens may bhysbdof ur an; TFA i s

trifl ti i.d.. 20 03/ 072575 P 785 =54 Ex 1:
(5R) - 50100 1 RE e uale Gramiaet Ble DR S e e BT 5. [ (4.
net hyl ) - & R.BrbkihlyBelamlde TR 3)hih 9%R% Shiofiafogaphye HPECGs Q%H feessud liduid\
(5R)-3- [4-(1(R S)-Ox0- 3, 6-di hydro-2Ht hi opyran-4-yl)-3-f] uorophenyl] -5 5
azi dortét hiometoasanhyi MELG isen¢dumPressute [guinegdirompiogeaphedPMSO ) was m xed

with 56,7, 8 tetrachl - 2. 9-di net.hyl - 1, 4- di ro-1.4- hal ene

(0.64 g, d%‘l%h#ﬁgl%gmﬁ% Cgé@h 1113 gglﬂer%?ed c¥15010form, ngfé n?asg' Spec?rgpc%rﬂ%f@pﬁ
electrospray; EI is electron impact; CI is chemical ionisation; APCI is atmospheric pressure
chemical ionisation; EtOAc is ethyl acetate; MeOH is methanol; LiIHMDS is lithium

hexamethyldisilazide; THF is tetrahydrofuran; TFA is trifluoroacetic acid.

20



dioxane (4 m) in a sealed mcrowave reaction tube. The tube was placed in
a Smth mcrowave reactor at 170C for 20 mnutes. The reaction m xture was
then tramebasoed7i nto a round bottom fl ask and the sol veRCTiGER)3 10186V ed
under vacuum The residue was purified by 10 chromatography on silicagel

wi th 5% met hanol in dichloronethane to g#ve a mxture of the 4- and
5-nmet hyl _regi 0| SOMer S. This m xture vvas urther separat ed on a Chl
col um ,ﬂ.f. il SR i1 R.S)~0) ha-dilydne2H thiopyr 3-Ehuoroy

pr oduct . 018H19FN4038 1H NMVR (DI\/SO d6)

6: 2.24 ‘ o An) 1H); 3.40 (m 15

2H)over|app| ng vmth DIVISOdG 3. 65 (rﬁ 1H) 90 (dd,n1H); 4.25 (dd, 1H);
4.76 (d, 2H); 5.15 (m 1H); A: y 029 \d Hy; 7.40 (dd, 1H);
7.46 (dd, 1H); 7.89 (s, 1@333 T @ st it upi on the triazole noiety
was confirmed by conparison with the—Correspondi ng 5-net hyl conpound,

whi ch wags r I ute and had its
structurglg%%g ?ﬁgdﬁcbﬁ?,g% cg{i(%dglzyeﬁ% ;M@ yﬂhbﬁ;lphfneggl somer shows 20
H 4 of 5t Iamdbmneéwhixazmhﬂneﬂ&omt(o B35%3 lppmmol‘;ldmenntmhaté duwds trheed Wiﬁle545s7 &nd

based on HENATH 0 UEtOf o £ Ry ERer- e B O e 11y POSBARANCES of
H 5 and diﬂnén@m ﬁ)DEintarsbﬁé@hﬁcﬁWa% Yactidrdubs TR tudk bva@égﬁ'@ﬁ @fa S@nEi der abl y
| ower than H 4 Alonso, 25 M T. Garci a-Lopez, rcia- Munoz, R

Madr oner amanmdzaM: rdactm ,at 1]70°E|efpe?.@)uymltes The mactigomistur, wastben HIQIYS:Eﬁ)rred\Amo a
03/ 072575 GBO3 g h | nt er nedi ag f]i T db
(5R) - 3- [amt tfgsn i Vi A5 Femavel Jppsniaguym) The epidnr SphRwgg by

5- azi qemehfyl zﬁly &H ﬁhgag@f‘ﬁltf 59 rn%{haﬁbl in @chldromle@andNo(& a drixture of the 4-
[ 4- (3, 6-D hydro-2H"t hi opyran-4yl)-3-fl uorophenyl]-5-azi donet hyl oxazol i di n-2

-one 5 (@Aad 3-methy 1Bgietsoiery. SBas ixtot/BaFBohensapardicd ©olachiral gplumn (chiralcel
th | / eth t at 1 di dat 1.75 g, 8.2
ol iCBRoTYE PR ity (] gl BB B lRE ey (T hour. The
reacti on nMg xEswpe 39as ssSMHNger CQH FN10yss at room tenperature, filtered to
renove st of the salts and the nethanol was evaporated under vacuum The
=

aqueous SHINMROMME@sds) Obt2e34n@ Bl s2.8X%8:108dme @i BHAdmhyH)add0dme, dri ed

ubj edved D hpanaronr aMs T S BRE ARhEr shited LB VoA e JIR A 8 (£ S
5.15 (m, 1H); 5.84 (m, 1H); 7.29 (dd, 1H); 7.40 (dd, 1H); 7.46 (dd, 1H); 7.89 (s, 1H).

4-methyl substitution on the triazole moiety was confirmed by comparison with the

corresponding 5-methyl compound, which was synthesized separately via another synthetic
route and had its structure confirmed by NOE experiments. The 5-methyl regioisomer shows

20 H-4 of the triazole moiety at 7.53 ppm.

Note: We found that the 4- and 5-substituted 1,2,3-triazoles reported here can generally be
distinguished based on the difference in the chemical shifts for the 'H-resonnances of H-5 and
H-4 of the triazole moiety: H-5 is for all examples considerably lower than H-4 (G. Alonso,

25 M. T. Garcia-Lopez, G. Garcia-Munoz, R. Madronero and M. Rico, J. Heterocycl. Chem.
1970, 7, 1269-1272).



(2:1) to give 2.18 g of the product. M5 (ESP): 351.34 (MH) for CL5H15FN403S
1HNWR (DVMBO-d6) 8: 2.58 (m 1H); 2.85-3.01 (m 2H); 3.10-3.16 (m 1H);
3.40 (dd,woDbbp7253564-3.84 (m 4H); 4.17 (dd, 1H); 4.93 ( mpCIH)B03H0BS
(m1lH); 7.36 (dd, 111); 7.41 15 (dd, 1H); 7.53 (dd, 1H). Exanmple 2:
(5R)-3-[4-(1, 1- Di oxo- 3, 6-di hvdro- 2H-t hi gvran-4-y|)-3-f|uorophenylI-5-[(4-

i sopropyl)-1,2,3-triazol -1- yI)rrethyII zolidin-2-one OF O / N 020

(5R) - 3- [ 4nfetmbdRitoX (SR .azid
onet hyl ) ~ oxazoll on g,
( 2- met hy S-azidomethyloxaegelidin@-ontheny| sul fane di oxide (0.72 g, 3.42 mol) (S.

Chodroff and WF. Witnore, J. Am Chem Soc. 72, 1073-1075, 1950) was
heated in a pressure tube to 90C forF 5 hours. It wgs diluted with

di chl oronet hane, | oaded onto a s s co)xugn and eluted with 25
hexanes/ acetone (1:1). Fractoioss pr @duct’ were pool ed, the

sol vent was evaporated in vacub 7€ productwas precipitated from

di chl or onet hane/ hexanes to give 214 (36% of a colourless solid. M5 ESP

435. 16 (FRH-[4-63.6-CRO B Sp - GW@MSPMYI]MdeﬂOM@@dMW

S 512 03 R O3pnby s webal R 1asPingd aschdfymén it Ag e e agg mty
(d, 2H, Jnds&dittR)periddk6 (1.75 gléh mm&) &3ssoIMed dhvatef (RVm()ddlas abitled dropwise e

Hz): 7.40 (dd, 1H, J 8.6, 8.8 Hz): 7.43 (dd, 1H, J 1.9, 13.7 Hz); 7.89 (s,
1H) . 4- sdtourt The wactnm mbdureryass6Tred fasi TPl SOBATMPoAMTS: JilRIOE (8 IUBPEs. 5

| nt er nedi

(5R) - 3- [ E@%E, %[_h&s%l;c(soq t]ée glehhaa(r)lowzésﬁvta%oratedrugﬂer 4va01]11}m TPF eou solu 1?n g:lus
(azi don‘ebb’gair)edomamh‘adedh thhCHﬂeyl cdthtbl dr@dh)vlblr sddtuistNfate and 1t was evaporated to
(5R)-3-[4-(3, 6-Di hydro-2Ht hi opyran 4-yl)-3-fl uorophen Il 5- (a2| donet hyl )
oxaz ol 10didrnsss; gL fé?rFé“@W@&?‘é&%@ tgcl mmt@@fﬁmmﬁ igg gel withppcetope/herdns| )~ was

di ssol vegy.ii i, give 2.18 g of the product.

MS (ESP): 351.34 (MH") for C;5sHsFN4O3S

'H-NMR (DMSO-dg) §: 2.58 (m, 1H); 2.85-3.01 (m, 2H); 3.10-3.16 (m, LH); 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 2: (5R)-3-[4-(1,1-Dioxo0-3.6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-

isopropvl)-1.2.3-triazol-1-yDmethyvlloxazolidin-2-one

F 0 _N
0% >\'\o N J/<

/S
O

20 (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-(azidomethyl)
oxazolidin-2-one (Intermediate 2) (0.5 g, 1.36 mmol) and (2-methyl-1-
methylenepropyl)phenyl sulfane dioxide (0.72 g, 3.42 mmol) (S. Chodroff and W.F.
Whitmore, J. Am. Chem. Soc. 72, 1073-1075, 1950) was heated in a pressure tube to 90°C for
5 hours. It was diluted with dichloromethane, loaded onto a silica gel column and eluted with

25 hexanes/acetone (1:1). Fractions containing product were pooled, the solvent was evaporated
in vacuo and the product was precipitated from dichloromethane/hexanes to give 214 mg

(36%) of a colourless solid.

MS (ESP): 435.16 (MH") for C20H,3FN,04S



di chl oronet hane (200 m) and the solution was cooled to OC. A solution of
3-chloro perbenzoic acid (15.4 g, 70% 62.9 mvl) was added drop w se. The
reacti on woxsBors7mas allowed to reach room tenperature oper/GBoBoUSS and it
was stirred for an additional 30 mnutes at roomtenperature. It was
diluted with ethyl acetate, washed with queous sodi um 15 thiosul fate

sol uti on, then with aqueous sodi um hy df 8®encar bonat e sol ution and with

wat er atﬁMﬂ&@M&@L@ﬂﬂQﬂMﬁf at2e. (de,drﬁa? b@ba@ﬁ? -390 @l I JgEl-3.47 (on

hexanes/ e e \Yj 7 89 SP
5671 (VR PoB A LHRA ohes ! TR bvihifiey 1Bd M) SRS Se b b
33534 1 e d, 7 3K, 8. A3dd ,J 8993
s @ffsr(%nati)); 73zzb(ad(ﬁ@11(191)86§[z;7974 gdd, J fd) 783%%)2 7(dd( %L)H Boa2
(dd, 1|—|) 13771510 (7@&9 (s;Ll-I)I) 4@ubﬁt§p@orgen the tnazole mo1ety was confirmed by 'NOE ‘studies.
(5R)-3-[4-(1, 1- D oxo0- 3, 6-di hvdr o- 2Ht hi opvran-4-yl)-3, 5-di fl uor ophenyl | - 5-

[ (4-mebhyl)-1, 2, 3- trlazoI-I-yI)rrethyIonazolldl n-2-one F ONON S -0-N ~-o0
I .

[4-(1,1-F Sand '
thyI) o] @zziebmgg ?Gxgaa“{,hm.@,ﬁémdl ate 3) (2 20 g, 6.14 mmol) was di ssol ved
in dry rre&FIWF%MS PCT/ GB03/ 00785 -57 ml).

Di i sopropyl et hyl am ne (1.59 g, 12 28, mmol ) s addedfand the resul ting

m xture was cooled to 0CO ~f\ d | o |t|o,h| of 1, 1-di chl oroacet one
tol uenesul f onyl hydr azone /,2 0 g/ N LiSakdY, Kuni kazu; Hi da,

Nobuko; Kondo, Kiyosi, "Reactions of a- pol yhal o ketone tosyl hydrazones

with sulf | | es
5 R0 B SR LLER - Sdabpdap S Raineel o
59(1),10 RAZIWEBD1/8TH8D AESWIO 02708 MI7RIAINE7 wasz0. stmmwd/aaﬂlsm@m frenper ature for
12 hours. Solvent was renoved under vacuum and the crude product was

purifi ed dishlerpasthane, (M@ﬂéﬁw soHntion was goolgd fo QUG- M st Blaheltlofon

T G e 7 Ry TR S A

(m 2H); aBo®8&d (d”li!eadﬂ-l)o,om?:teﬁibe(amure oﬂdni)Z hcéhrs?indlddzas itidred for 26 addﬁnoﬁa-li)i%O 5 15
f g] [120 ( 1%%%3@%%%&?%% I§p4_a§ m’hgﬁc}yvgh ﬁm_yg], p@t@eswasthe& w1t(111 aqueous soc(huIrP

15 thiosulfate solution, then with aqueous sodium hydrogencarbonate solution and with water
and dried over sodium sulfate. Chromatography on silica gel with hexanes/ acetone (3:2) gave

6.75 g (88%) of the title compound.

MS (ESP): 367.1 (MH") for C1sH;sFN4O4S

"H-NMR (DMSO-d) (500 MHz) §: 2.98 (m, 2H); 3.35-3.40 (m, 2H); 3.71 (dd, 1H); 3.79
20 (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 3: (5R)-3-[4-(1.1-Diox0-3.6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-
[(4-methyl)-1,2.3-triazol-1-yl)methyl]oxazolidin-2-one

N
N N>ko N\: D
O// / \/I\/

25 F
(55)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-(aminomethyl)

oxazolidin-2-one (Intermediate 3) (2.20 g, 6.14 mmol) was dissolved in dry methanol (30



di fl uorophenyl | -5-(am nonethyl)-oxazolidin-2-one FO O\ M~~0 C--0O
~NH 2 15 F (5S)-5-(Azi donet hyl) - 3-

[4- (1, 1- cW0x0/0&565 di hydr o- 2H-t hi opyr an- 4-yl ) - 3, 5-di f | uor opo&ErGBIBA0785

1, 3-oxazol i di n-2-one (WD 01/81350 Al) (7 g, 18.2 nmol) was dissolved in
water (15 m) and acetonitrile (150 m_)57 Tri phenyl phosphine (5.73 g, 21.9
nmmol ) was added and the resultin ] was stirred at room.tenperature

for 2 hodpld Digograpylefipdamipsd1 ésagpg% ?@ ?éénl@b wahaddedeand dhs eseltipg PHxEGVEY
fllash colg HB‘]Ed ¢HRITRL] ?cg&&pw s19% adllifiofi df 9L di¥hib aéeébﬂ@foﬂ?éﬂgéulfoﬂglhgdrazone

di chl oronet hane. The act’i ons contai ni ng product were evapor d to near
dryness 424 g, br76ahmdl) b sltai, diekaal HEdI?a‘;LNbbulm &aindo  Iatyesit h‘Rehgtnbmoﬁuor i de

1) R s 45 e S B

3 37 (™ tlgiliﬁlaz&ese‘;ﬁld(f 2, 3J{H21201§S ’9613619:?1% of t}?é'&herﬂlcgl%dc {19@5%(59( niH

8 (m 1H) . WO 03/072 CT/GBO/OO?
- 58 Exampllé9$3] The resultlng rmxture was st1rred at room temperature for 12 hours. Solvent was
(5R)-3-[

o-3,6-d 2H t.hi 5df| h | |-5-
L but y v gy Paci a6 g Bkl B btiadh Spa g APty
as N\ N eﬁvﬂT@‘%( é@ﬂhanol in dichloromethane to g1ve 1. 9|g)0f the title compound.

3-14-( Di oxo- dr o- 2Ht hi opyr an 3, 5-di fl uorophenyl ]-5-(am no
et iyt ). M GRS 2617 GYBNGo  C bR dr e 3 (20,7 g, O 087 el )

N[(1 1: | be I fo i de

( nﬁe%ﬁaﬁ&%ﬁég%ﬂmﬁ%ﬁf@éﬁ%% Poatleongn iRy C6305 m

0. 171 mmoiH), ye7 edd, e80! adead, s cs.ibed, 1oy 5. 7&XamEe B33 @nenay 8granmy. on
silica gel wi t h 5% met hanol i n" di chl or onet hane gave the title conmpound
(16.6 ng). 10 MS (APPI): 465.9 (MH+) for C21H24F2N404S 1H NVR( DVSO- d6) 6:
0.87 (m 3H); 1.26 (m 2H); 1.53 (m 2H); 2.60 (t, 2H); 2.85 (s,

Intermediate 3: (55) -3-[4-(1.1-Dioxo0-3.6-dihydro-2H-thiopyran-4-yl)-3.5-

difluorophenvyl] -5-(aminomethyl)-oxazolidin-2-one

F 0
(o] )L
3N N §
0 \/K/NH
F

(55)-5-(Azidomethyl)-3-[4-(1,1-diox0-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-
1,3-oxazolidin-2-one (WO 01/81350 A1) (7 g, 18.2 mmol) was dissolved in water (15 ml)

15

and acetonitrile (150 ml). Triphenylphosphine (5.73 g, 21.9 mmol) was added and the
resulting mixture was stirred at room temperature for 2 hours. The solvent was evaporated

20 and the residue purified by flash column chromatography on silica gel with 5% methanol in
dichloromethane. The fractions containing product were evaporated to near dryness and
treated with ethereal HCI to precipitate the hydrochloride salt of the title compound as a white
solid (5.03 g, 70%).

MS (ESP): 359 (MH") for C;sH;6F2N204S

25 'H-NMR(DMSO-ds) &: 2.87 (m, 2H); 3.26 (d, 2H); 3.37 (m, 2H); 3.86 (t, IH); 3.96 (brs,
2H); 4.25 (dd, 1H); 4.98 (m, 1H); 5.78 (m, 1H); 7 .38 (d, 2H); 8.26 (brs, 3H).




2H); 3.36 (m 211); 3.89 (m 1H); 3.95 (s, 2H); 4.24 (dd, 1H); 4.77 (s,

2H); 5.17 (m 1H); 5.76 (s, 1H); 7.30 (d, 2H); 7.89 (s, 1H). 15

| nt er nediwO®347250 - [ (1E) - 1- (di chl or onet hyl ) pent yl i denel - 4PCT/GB03/00785

nmet hyl benzenesul f onohydrazide o Call-N- ONC

1, 1- Di chl or ohexan-2-one (Internediate 5% (45.3 ng, 0.27 mmol) and 4-
nethylbenzenesulfonohydra2|de (50 ng, O: §7 nmol ) were added to propionic
aci d (0. Example 40(5R)B-[a0 -Diede3l 61dih ifl o2 T FhiohyRoiasyl)-TBalifl@ephenyldsxt ur e
was t hen heat ed to 100 C for 5 mnutes anﬁ allowed to cool to room

t enper at WideD@hys ] plol-yhmet lidipr2-ongided and the precipitate was
filtered under nltrogen to yi eld,:the tigle conpound (39.5 np).

1H NVR( DMSO- d6) 8: 094Q3m 41 ( 2H) 1.57 (m 2H); 1.62 (s, 1H);
2.40 (m 2H); 2.46 (s, 3W; Y 7§5N(m 2H); 7.82 (m 211). 25
WO 03/ 072575 PCT/ GBO3/ 0078 ter\meé\) . 1- Di chl or ohexan- 2-one O
Cl CI  Magnesium (727 ng, 29.9 | ) was added to anhydr ous et her and
cooled to 0 C  1-Bronobutane (3.9 g, 28.5 mml) was dded and the m xture

was agitated to formthe 5 Gignard reagent.

PR BACT R Gl S BL A R O 3@‘@?@%‘%@}1?%%%? EnisfetyE
over ni ghloxazolideh-210a8 (Int@medRE3)&§0.7 ind 8ST mmd])t NGaLA)E oi | was purl fied by
distillation at 90C under 3 Torr of vacuum 1H NVR(DVMSO-d6) S: 0.89 (m

3H); 1. 31dichiorapgthylipeneylidenclomettpylbepzenesuliquohydrazide fhnésrmediated (85 me,
2,2-bDic thFU?gf l%knﬁﬁtaﬁl8ﬁ¥sé\$r8§§1&¥§ﬁﬁﬁﬁea(@d§%m, 0.171 mmol) were reacted as described for
Example 3. Chromatography on silica gel with 5% methanol in dichloromethane gave the
title compound (16.6 mg).
10 MS (APPD): 465.9 (MH) for Cy1Hp4FF2N4O4S
'"H-NMR(DMSO-de) §: 0.87 (m, 3H); 1.26 (m, 2H); 1.53 (m, 2H); 2.60 (t, 2H); 2.85 (s,
2H); 3.36 (m, 2H); 3.89 (m, 1H); 3.95 (s, 2H); 4.24 (dd, 1H); 4.77 (s, 2H); 5.17 (m, 1H);
5.76 (s, 1H); 7.30 (d, 2H); 7.89 (s, 1H).

15 Intermediate 4: N'-[(1LE)-1-(dichloromethyDpentylidene]-4-

methylbenzenesulfonohydrazide

Cl
Cl

1,1-Dichlorohexan-2-one (Intermediate 5) (45.3 mg, 0.27 mmol) and 4-
methylbenzenesulfonohydrazide (50 mg, 0.27 mmol) were added to propionic acid (0.5 ml)

20 and then heated to 60 °C for 4 hours. The reaction mixture was then heated to 100 °C for 5
minutes and allowed to cool to room temperature overnight. Hexanes (20 ml) were added and
the precipitate was filtered under nitrogen to yield the title compound (39.5 mg).
"H-NMR(DMSO-ds) 8: 0.94 (m, 3H); 1.41 (m, 2H); 1.57 (m, 2H); 1.62 (s, 1H); 2.40 (m,
2H); 2.46 (s, 3H); 6.18 (s, 1H); 7.35 (m, 2H); 7.82 (m, 2H).

25




O C d N O D nethyl hydroxyl am ne hydrochloride (7.94 g, 81.4 mol) and
K2CB (17.2 g, 124.1 mol) were added to a water (70 ml) and toluene (70
m ) m xt we.o3rs73n xture was then 15 cooled to OC. Di chl orcaarogloorskl ori de
(10 g, 67.85 mmvl) was added drop wise and the reaction was allowed to
warmto roomtenperature overnight. The_tol uene was collected and then the
aqueous | ayer was extracted wth Et OA\C-% “x 100 m). The organic |layers
wer e dri datermediatesdidl.IxBichlorehexanddonehncentrated in vacuo to give the title
product (10.8 g). 1H NVR(DMSO-d6 dd: 329 (s, 3H); 3.83 (s, 3H); 6.55 (s,
11-1). 20 Exanple 5:

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- i opyran-4-yl)-3-fluorophenyl|-5-](4-
ethyl)-1,2,3-triazol-1-yl net hyl ] oxazglidin-2-one F O OS NO N=N CH
(5S)-3-[4-(1, 1- Di oxo- 3, 6-di hydro- 2H-t hi opyran-4-yl)-3, 5-di fl uorophenyl ] -5-(
am nonet Mdghesi@h (BXamg| 2910 miRel) mes addeden rablydoes ether(adB cboleg fo 0°Q5 mmol ) ,

N LS T ouehlnemeh b Rrogil L Sensl s uLbencencoul Conofdige o
0.7 gl bﬁ’%@ Ifeggmeﬂz% HIRREN Iha@lo{}awm&hg}%é&zl%ﬁieﬁxﬁ&ﬂ@.@%pﬁ@@7_2 60

Exampl e 3 onat ogr aphycon silica gel with 5% net hanol in dichloronethane
gave themmol) vas freocdded {ditheypactidmBwasaRiyed t42tir F0o¢MHpmperatuc] OHRMERNI04S

1H NIVR O-dsl 8: 1.17 .( 3H) : . 60 1, 2H): .2. 97 . 211) LY :
3700 (o YRgelbes waisrepiovEa il i s Fien it 0% a5 barified ¥y Siflingiionlr o fndef) 21
7.28 (d, RR)of vaedtan.(Mm 2H); 7.90 (s, 1H). Internediate 7:

(59)-3-[4-(1, 1- D oxo- 3, 6-di hydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl | - 5-
(anmi nomef{ HyNYIRERMSDidel &1- 289 e, IO 1.3DA8, CH)NL.AH(m1 2E); 2.77 (m, 2H).

10
Intermediate 6: 2.2-Dichloro-N-methoxy-N-methylacetamide

0O

o |
N,O-Dimethylhydroxylamine hydrochloride (7.94 g, 81.4 mmol) and K>COs (17.2 g, 124.1

mmol) were added to a water (70 ml) and toluene (70 ml) mixture. The mixture was then

15 cooled to 0°C. Dichloroacetyl chloride (10 g, 67.85 mmol) was added drop wise and the
reaction was allowed to warm to room temperature overnight. The toluene was collected and
then the aqueous layer was extracted with EtOAc (2 x 100 ml). The organic layers were dried
over sodium sulfate and concentrated in vacuo to give the title product (10.8 g).
"H-.NMR(DMSO-ds) dd: 3.29 (s, 3H); 3.83 (s, 3H); 6.55 (s, 1H).

20
Example 5: (5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yD)-3-fluorophenyl}-5-[(4-

ethyl)-1.2.3-triazol-1-ylmethvl]loxazolidin-2-one
F o)

(55)-3-[4-(1,1-Dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-(aminomethyl)-
25 oxazolidin-2-one (Intermediate 7) (85.5 mg, 0.25 mmol), N'-[(1E)-1-
(dichloromethyl)propylidene]-4-methylbenzenesulfonohydrazide (Intermediate 8) (10 mg,

0.32 mmol) and diisopropylethylamine (0.13 ml, 0.7 mmol) were reacted as described for



(5R)-3- [4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fluorophenyl ]
-5-(azidonet hyl) oxazolidin-2-one (Internediate 2) (3 g, 8.2 mol) was

di ssol vedwprsazsronitrile/ water (10:1, 50 m). Tri phenylPphaiobioomss(2.6 g,
9.9 mol) was added and the resulting mxture was stirred over night wth
evol ution of nitrogen. The reaction m x%u/ae was applied onto a silica gel
15 colum and eluted with acetonitrilel ter (15:1 to 5:1) to give the

title comyempte 3-2CEromgfography qEbiya geémth(i%metha@pl it gronthege ZREaR
DVBO- d6 1.81 (brs, 2H): 2.81 (dd, 11-1): 2.87 (dd, 1H: 2.98
(m )tlt‘%%ggdWé‘?%% (3r§9 (5?1, 1H) ; $955 (m )2H); 2 05 (dd,H)lH);

4.65 (m ﬁXAPE)84216m(1\/ﬂf1)°or019HZ)F£N|4d)4sll-|); 7.41 (dd, 1H); 7.54 (dd, 1H).
20 Internediate 8. N - g 1E) - 1- (Di_chl ororretwlligentyl i dene]} 4-
et hyl benﬂ%@é&@i@@ akildém, BH);| 2.60 me2hl);| 397w, H); 357 (m, 2H); 3.90 (m,

e o R R e T A e i e

pr opi oni qg{p@sguq)s m), heated to 80 C for 5 hours and then allowed to cool
to roomtenperature overnight. Hexanes (20 m ) were added and the
precipitate was filtered under nitrogen to yield the title conmpound (100
ng). WO 03/072575 PCT/ GB03/ 00785 -61 1H NI\/R DIVISOd S: 1. 21 (m 3H) 2. 46
(m 5H); Intergledlate7 (55)-3- ~‘x o 3.6-F 1

(5R)-3-[43 ydro-2H-t hi opyr an-4-yl ) - 3- quorophenyII-S [ (4-
met hyl ) - Qh %g& IéqlronazoI|d|n20ne FON N S_ 5%
_J__"IN X N~ F 0

V/

O/ / \/l\/ 2

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

10

oxazolidin-2-one (Intermediate 2) (3 g, 8.2 mmol) was dissolved in acetonitrile/ water (10:1,
50 ml). Triphenylphosphine (2.6 g, 9.9 mmol) was added and the resulting mixture was stirred
over night with evolution of nitrogen. The reaction mixture was applied onto a silica gel

15 column and eluted with acetonitrile/ water (15:1 to 5:1) to give the title compound (2.67 g).

MS (ESP): 341 (MH") for C;sH7FN,04S
"H-NMR (DMSO-dq) (500 MHz) &: 1.81 (brs, 2H); 2.81 (dd, 1H); 2.87 (dd, 1H); 2.98 (m,
2H); 3.30-3.38 (m, 2H); 3.89 (dd, 1H); 3.93 (m, 2H); 4.09 (dd, 1H); 4.65 (m, 1H); 5.84
(m, 1H); 7.37 (dd, 1H); 7.41 (dd, 1H); 7.54 (dd, 1H).

20
Intermediate 8: N'-[(1E)-1-(Dichloromethyl)pentylidene}]-4-

methylbenzenesulfonohvdrazide

1,1-Dichlorobutan-2-one (CAS Registry Number 2648-56-8) (210 mg, 1.49 mmol) and 4-

25 methylbenzenesulfonohydrazide (268 mg, 1.49 mmol) were added to propionic acid (3 ml),
heated to 80 °C for 5 hours and then allowed to cool to room temperature overnight. Hexanes
(20 ml) were added and the precipitate was filtered under nitrogen to yield the title compound
(100 mg).



(55)-3- [4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3-fl uorophenyl ]

-5-(am nonet hyl) oxazolidin-2-one (Internediate 7) (2.67 g, 7.8 mmol) was
di ssol vedawosssmsntied in dry methanol (100 m). DiisopropycetdBoioerssne (5.4
m, 31 mmol) was added and it was cooled to OC a, a-Di chl oroacetone

tosyl hydrazone (2.9 g, 9.8 mmol) was added and the reaction 10 m xture was

stirred qver night, whilst slow to warmto roomtenperature. The sol vent

was renﬁm&“ Lim 2k dms BED: et dudas-18i(s déDev-86 (2l dmdrdbhane
and purified by chromatography on silica gel with acetone/ hexanes (1:1 to
2:1) to give 2.04 g (64% of the ¢title conpound as a colourless solid. M5
(SSP 37_1{;)7 .\:!_,l : ,! ‘{';E. ‘__, D a__g._o 35 y,/ )-3- '_L opheny H- !

. : ¢y 1H,
J 9.1, 9net thetHyJoxhzblidin-Hoded (M 1H); 5.84 (m 1H); 7.30
(dd, 111, .9, 8. 7. , , .6, 8.7 Hz); 7.47 (dd, 1H, J
1.9, 13.6 Hz); 7.89 (s, 1H). 20 Example 7

(5R) - 3- [ 3- FI uor o- 4- ( 1- oxood- thi-qmor paed i nyDphenyFl 51 (4- met hyl - 1, 2, 3-
triazol -1-yl net hyl | oxazol i gisp- 2./1re NONN= N F A solution of
(5R) - 35[ 3-f 1l uor 0- 4- (1- oxo-4- thi-Onor phof i nylYyph€hyl ] - 5-(azi donet hyl ) -
oxazol i di n-2-one [ Tokuyama, Ryukou; Takahashi, Yoshiei; Tomta, Yayoi,;

Tsubouchi(55)-2 - e s-atiosh B ,6-dhgdro dd - thlesarkit kb)-3-fivaspken yl N Hamidomettisdd o,
Noriyuki; Okezakj, Eijchi; Nagata, Osanu; em cal Phar maceut i cal

Bul | et n 0&2@319)11,-2@96&Bn}er@sél-a%gb]ééi gg?-fﬂzm@g]) it Sogﬁef] suspended in dry

5,6,7, 8- -4, ¥y e FYal I oa g,
5 40 o 05 BESUR0RY RS gt TR T R R e e
for 48 hodtso,olbhizhikebacettine wesylldagonaixel gj N8 wanei) wandddddhmdrtiestedetdonpur i fi ed
by chraomat ography on sili c,ah(tqel wi th 10% net hanol in ethyl acetate to give

the tik0 anixiEpyahstiredoeyergight. whilstsdpyly tgomargutorppynyepgraties (hg sRkyeniqvas

353 (1, oy gkt o Appretiliin diHorb Pl apfoddly =10 1
(dd, 1H) chibnZtographyldd silicargel 4vithdatetohel) hex@andg1{1stp 21Hto give 2.04 g (64%) of the

title compound as a colourless solid.

MS (ESP): 407.09 (MH") for C;3H;9FN404S

15 'H-NMR (DMSO-dg) (500 MHz) &: 2.24 (s, 3H); 2.97 (m, 2H); 3.32-3.38 (m, 2H); 3.89-
3.92 (m, 3H); 4.25 (dd, 1H,7 9.1, 9.1 Hz); 4.77 (d, 2H, 7 5.2 Hz); 5.13 (m, 1H); 5.84 (m,
1H); 7.30 (dd, 1EL, J 1.9, 8.6 Hz); 7.41 (dd, 1H, T 8.6, 8.7 Hz); 7.47 (dd, 1H, T 1.9, 13.6 Hz);
7.89 (s, 1HD).

20 Example 7: (5R)-3-[3-Fluoro-4-(1-o0xo0-4-thiomorpholinvl)phenvyl]-5-[ (4-methyl-1,2,3-

triazol-1-ylmethyl]oxazolidin-2-one

@]

o=sg N N>\\O }\I=N
\/K/N\%
F
A solution of (5R)-3-[3-fluoro-4-(1-oxo0-4-thiomorpholinyl)phenyl]- 5-(azidomethyl)-
oxazolidin-2-one [Tokuyama, Ryukou; Takahashi, Yoshiei; Tomita, Yayoi; Tsubouchi,
25 Masatoshi; Yoshida, Toshihiko; Iwasaki, Nobuhiko; Kado, Noriyuki; Okezaki, Eiichi;
Nagata, Osamu; Chemical & Pharmaceutical Bulletin (2001), 49(4), 353-360] (1 g, 2.83
mmol) and 5,6,7,8-tetrachloro-1,4-dihydro-2,9-dimethyl-1,4-ethenonaphthalene (2.7 g, 8.49



Exampl e 8:

(5R)-3-[4-(1, 1- D oxo-4-thi onorpholinyl)-3-fluorophenyl]-5-[(4-nethyl-1, 2, 3-
10 triazoweolosgpbrases hyl | oxazolidin-2-one O Ogg N/ \ N--, OPRENGBO®POBSN F
Csmumtetroxide (0.132 m of a 2.5 w % solution in 2-nethyl-2-propanol)
was added dropwi se to a m xture of

(5R)-3-[3-fl uorq- 4- 1oxo4th|orrqor yl ) phenyl ]-5-[(4-neth

1,2,3- trlnéIEB]l) lagwﬁ%@cw hegded A 1Pt 02‘*@#@%85‘3@ Xi‘ée“é)""aé fvap%ateaz/l'QVWPﬁld and
4 15 met hyl ooy HH%?Jiﬁﬂé‘di}bai‘rbHﬁté%a Ssilfta elWRh 100 mBnSARbIth L] MerehORS val er
in acetone (40 roomte ture. e reaction m xture was all owed
to stir fgove the tileoompourtd A6 mglenched wi th saturated sodi umbisulfite (50
m) and X tedl i.chl oronet hane (5 x 100 m). The

conbi nedﬁﬁéﬁiﬁc%ﬁy@ Qﬁﬁa@ﬁ"? 3%h saturated sodium bisulfite (100
m) and,wth brine (10 ied over sodium sul fate and cQncenir ated.
The r oot UVERAISOIGLE 364y hr it @ Ay Gh i 106 3 Lo madibh A5

met hanol t (o] it ha. ) : ( .

110, 27 (A Per e Bb kLS R e AR B 2 e Gl MRS .
3.47 (m 744 (dd315 1.688(s,1H), 4.21 (dd, 1H); 4.75 (d, 2H); 5.10 (m 1H);

7.15 (dd, 1H): 7.22 (t, 1H): 7.45 (dd, 1H): 7.88 (s, 1H). 25 WD 03/072575
PCT/ G303/ 00785 - 63 Exanpl e 9:

suspe
(5R) - 3-] i onor phol i nyl ) phenyl ]-5-(azi donet hyl) -
oxazol i di n- 2- one (Interrredl ate 9) (3.0 g, & 1 mmol) and pol ystyrene

tri phenyl phosphine (16 g, ﬂ,__z}\ in a m xture of dichl oronet hane/
met hanol / water (90:48:6 r?L\ ed,/at™o roqen enperature for 48
hours. After filtration, toh poy S sed \/\Ilt % et hanol in
di chl or onet hane (3x150 rri f|| rate and 'Pl\ 0s were conbi ned and
concentrated to

Osmium tetroxide (0.132 ml of a 2.5 wt % solution in 2-methyl-2-propanol) was added

A

dropwise to a mixture of (5R)-3-[3-fluoro-4-(1-oxo0-4-thiomorpholinyl)phenyl]-5-[(4-methyl-
1,2,3-triazol-1-ylmethyl]oxazolidin-2-one (Example 9) (1.1 g, 2.9 mmol) and 4-

15 methylmorpholine N-oxide (1.02 g, 8.7 mmol) in a solution of 25% water in acetone (40 ml)
at room temperature. The reaction mixture was allowed to stir for 72 hours. It was quenched
with saturated sodium bisulfite (50 ml) and the mixture extracted into dichloromethane (5 x
100 ml). The combined organic layers were washed with saturated sodium bisulfite (100 ml)
and with brine (100 ml), dried over sodium sulfate and concentrated. The residue was purified

20 by chromatography on silica gel with 10% methanol in ethyl acetate to give title compound
(0.55 g).

MS (ESP): 410.27 (MH") for C17H20FN504S
'H-NMR (DMSO-dg) &: 2.24 (s, 3H); 3.27 (n, 4H); 3.47 (m, 4H); 3.85 (dd, 1H); 4.21 (dd,
1H); 4.75 (d, 2H); 5.10 (m,1H); 7.15 (dd, 1H); 7.22 (t, 1H); 7.45 (dd, 1H); 7.88 (s, 1H).

25



dryness to give desired amine (3.2 g), which was used directly for the next

step. This am ne, 10

(5S) - 5- (awDanetshyl ) - 3-[ 3, 5-di f | uor o- 4- ( 1- oxo- 4-t hi onor pheirregopomisenyl | - 2-

oxazolidinone, (3.0 g, 87 mol) was reacted with diisopropyl ethylam ne (

6 m, 34.8 mmol) and cc, c- dichl oroacetgpe tosyl hydrazone (5.1 g, 17.4
. hy. :

mml) as gescri g;é E[Eé “%r_._ ro ) ?ll | i gel Iij 2
with 5% et - ' 5+ SN
Ms (ESP): t%]—%l&%f_b(gl]bﬁﬁz(ﬁhﬂﬂiﬂﬁéﬁws 1H NVR (DVBO-d6) 8: 2.23 (s, 3H);
2.89 (dd, . m (dd, 2H); 3.81 (dd, 1H); 4.19 (dd, 1H);

4.72 (d, 2H); 5.11 (m1H); 7.26 (d,F2H); 7088 (s 1H). Internediate 9:
(5R) - 5- (Azi domet hyl ) - 3-[ 3, 5- difluor 0r4 4-t hi onor pholinyl) 20
phenyl | - 2- oxazol i di none F QQ-O=-S\(= O \ @) NA;:N/ ~ Ns F and

I nt er nedi ate 10: \__/
(5R) -5- (Azi domet hyl )-3-[4- (1, 1-di ox@- 4-thi onp yI) 3, 5-

di fl uorophenyl | - 2-oxazolidinone F O O oS N/ N O~/ - N ~/~ 3 25 F W
03/ 072575A|§ﬁ§|f;{e@@1369(5?§55 [3, 561%05615{1mbqﬂthﬂfmorphohnyl)phenyl] 5-(azidomethyl)-

(5R)-3-[3,5-djfluoro-4 -d|0x04th|ormr§)holln
phenyl ] @@a%h@WWﬂqteWzm PHi3 2-Shema) 87l gplyseyrene mbleylylalmfphme (16

pol yst yr I t e of

di chl oro t ha ; %Pﬁéﬁa el @glrﬂ()??rﬁggglﬁg%h%\ﬁgéeg 1T e W60 %’iﬂed at

t enper at uoenmftempdratune forsts hdkite lAflfe'r flltfa‘ﬁlbh Ofie pblyehep Glay WREhAtASItD 10BSh&Handl t h

10% met hano), .i n di chl or onet hane % The filtrates and washi ngs were
g

conbi ned ‘BFHeyRmshape (Fd 50 aly r%éﬁ@at‘? g vaghipgssyere sorbined apd cemregiratedn ch
was used fihactd Yive i08irddNniRe 2 8, SPrich was used directly for the next step. This amine,

10 (55)-5-(aminomethyl)-3-[3,5-difluoro-4-(1-oxo0-4-thiomorpholinyl)-phenyl]-2-oxazolidinone,

(3.0 g, 8.7 mmol) was reacted with diisopropylethylamine ( 6 ml, 34.8 mmol) and o, 0~
dichloroacetone tosylhydrazone (5.1 g, 17.4 mmol) as described for Example 3.
Chromatography on silica gel eluting with 5% methanol in dichloromethane to give the title
compound (2.2 g).

15 MS (ESP): 412.02 (MH") for C17H19F,N505S
'H-NMR (DMSO-dg) &: 2.23 (s, 3H); 2.89 (dd, 2H); 3.01 (m, 4H); 3.72 (dd, 2H); 3.81 (dd
1H); 4.19 (dd, 1H); 4.72 (d, 2H); 5.11 (m,1H); 7.26 (d, 2H); 7.88 (s, 1H).

7

Intermediate 9: (SR)-5-(Azidomethyl)-3-[3,5-difluoro-4-(1-oxo-4-thiomorpholinyl)

20 phenyl]-2-o0xazolidinone

0=8§ N N

and
Intermediate 10: (5R)-5-(Azidomethyl)-3-[4-(1,1-dioxo-4-thiomorpholinyl)-3,5-

difluorophenvyl]-2-oxazolidinone

-n

25



Csmumtetroxide (3 m of a 2.5 w %solution in 2-nethyl-2-propanol) was
added dropwise to a m xture of

(5R) - 3- [ 3wb-odiofdsabr o- 4- (4-t hi onor phol i nyl ) phenyl ] - 5- (azi dec&tdBoB)po786
oxazolidin-2-one (Internediate 11) (8.8 g, 24.8 mmol) and

4- et hyl nor phol i ne N-oxide (12.0 g, 102.55 mml) in a solution of 25% wat er

in acetone (200 nm) at 'roomterrperaturé.6 The reaction mxture was all owed

to stir fowusgdisivnnf SRSk apliBwetodhtlohdioagriabinmershelésdy i bed for Exanple 8

ave the_sul foxide. (4. and .sulfon . tit . Anal yti cal
dat s 1 or PRMARNKiffacrbecBy Fox B R aitersfl ok o P i) R RIRGHRRE 005
1H NVR( Dl\fﬁiﬁeﬂﬁpho%hin%-(g.% .85 Ahfol) id aHix(ute oftchlodond&ih{ny nidthanol wler(t, 1H);
4.91 (m 1I—2; 7.31 (s, 1H); 7.36 (s, 1H. Analytical data for Internediate
10: M5 ( E8P34:3 geBwaystingdiat roQin tanpgmireies 43 Bouts. AfteNifeationgis pelymer was 22
g g‘ iﬂ? v%sl%:% \’E’lgl 14‘1@3@&%}{{0@’ IlI{ n@iﬁ?%&mef%ﬁ@@i% mi‘)lﬁle fiftrates a(n@wasﬁﬂnﬁg wefe 32
(5R) - 3- [ 3otnbided hndcamobnirded tu dmynesehoivadesipdemyihé (b6 gy, wddehed isybspd directly
oxazolidin-2-one F O N N\\-, O \-/ -0- ~-~ N, 25 F
(5R) - 3- [ 213b&in§Xt §6Po- 4- (4-t hi onor phol i nyl ) phenyl | - 5- (hydr oxymet hyl ) - oxazol i

IASS . ot e B i | . L
of tr1 ot Ry An SRR B J2 i ool Rl b T b a R WPy Adtiher €
resul ti ngp salixtuiecof (§8% 3485 difluoo-HE-thichophbland)pheupl -6+(gdidahetbyDde (4.6 n
59 | .added. ti 1, Xt ti t O . A

031 0738y S BeiRmborodresmedas How s & ALK miRd) st ineritsiRG pfpxite

t enper at gfze.o g 28 midiPin Solnesh GFA8erwaRein f28fdnk gmo ANGRARSn tedRkature. The

separate dried over magnesiumsulfate, filtered and concentrated in
vacuo. Tacton mixsnreetassllowedgo diisfooH§ beurs nWerkupvg chioraatagipphiSeradesenitedi de

(11.8 g, .1 |} was,, added.a the reacti jxture stirred at 70C
over ni ghtof ﬁarrrnr\bgesggﬁ%tll“gd%’ilﬂe gﬁ%ﬁr%‘rdosﬁgﬁﬂ%&ggga %%ffnﬂ?c}u,nd\s/\'/as hed with
wat er ( 2QQaRhibalaiah o Tnermel@e vl ) and dried over magnesium sul fate.
Concentration in vacuo gave 16 g of the title conpound. M5 (ESP): 356. 37

(MHt) 1konvi$rdih 5B2MNIB2RIH™) for C14H;sFoN505S

'H-NMR(DMSO-dg) 8: 2.74 (m, 2H); 2.94 (m, 4H); 3.75 (m, 5SH); 4.11 (t, 1H); 4.91 (m,
1H); 7.31 (s, 1H); 7.36 (s, 1H).

Analytical data for Intermediate 10:
MS (ESP): 388.37 (MH") for C14H;sF,N503S

20 'H-NMR (DMSO-ds) 8: 3.22 (m, 4H); 3.48 (m, 4H); 3.75 (m, 3H); 4.11 (t, 1H); 4.92 (m,
1H); 7.32 (s, 1H); 7.37 (s, 1H).

Intermediate 11: (5R)-3-[3.5-Difluoro-4-(4-thiomorpholinyl)phenyl]-5-(azidomethyl)-

F o)
g N N>\\°
\_/ =
F

(5R)-3-[3,5-difluoro-4-(4-thiomorpholinyl)phenyl]-5-(hydroxymethyl)-oxazolidin-2-one

oxazolidin-2-one

25

(Intermediate 12) (15 g, 45.5 mmol) was dissolved in a mixture of triethylamine (9.6 ml, 68
mmol) and dichloromethane (200 ml). The resulting solution was cooled to 0°C and methane

sulfonyl chloride (4.6 ml, 59 mmol) was added. The reaction mixture was stirred at 0°C for 2



Internediate 12: (5R)-3-[3,5-Di fluoro-4-(4- thlonDrphollnyI)phenyII-5 10
(hydr oxynet hyl ) oxazolidin-2-one F O S NN\\-- -, O ~OH

N- ( 3, 5- Diwbwanms4s t hi onor phol i n- 4-yl - phenyl )- carbam ¢ aCIPdkaﬂBi)Z)WWSGSteI’
(WD 0232857 Al; WD 0198297 A2) (31.5 g, 86 4 mrol ), lithium

bi s(trimethylsilyl)amde solution (95 m in THF) and (R)-(-)-glycidyl
butyrate (14.5 g, 79.7 mml) were reacfgﬁ as descrlbed for 15 Internedi ate

25 to gi heusshikencallpaveditp Wasmde rpon Feanpetdug. JYaten (ORI ppyBdladendghenthe. 2 g

g- Ir-ni) 4aH) ; A gg’%aﬁ d:‘?lai srérf) %% ﬁ%@g?mﬁgﬁm&%%’t? Ilt@%g) Zl%()g%en%é%,,( gagu%( dd,
Exanpl e 1Mis 1ﬁﬁcﬁhed1ate was dissolved in dry DMF (120 ml). Sodium azide (11 8 g, 181 mmol) was

3-[4-(1, 1- Di oxo- 4-t hi onor phol i nyl 3 5-di f| yor ophenyl | - 5- @4 nmet hyl -
1,2,3-tr .aé%'h anﬂ the 5%&1¢wmxtbs@asﬂaﬁ ai 1°8-isenightolt wesifptagyv ﬂlch@mmemaw A

suspen |
T3 53T PRhed it jacer O b and e (200 71 e died oger magnesium sulfc
(azi donetCwyitgntaKen ot vathul-gﬁvebm@g@fﬂte&rﬂaf&xdnﬁioﬁnd.O) (0.82 g, 2.11 mmol) and

pol ystyrene triphenyl phi n 8.5 nmmol ) was reacted as descri bed
For” Exansie 9, X5 GRS Ber il o am ne.

(5R)-3-[4-(1, 1- d| 0X0- 4-t hi onor phol i nyl ) -3, 5-di fl uorophenyl ] -5-

(am nomet hyl ) - oxazol i di n-2-one (0.65 g), which was used directly for the
next step. WO 03/ 072575 PCT/ GBOB/ 00785 -66 This amine (0.63 g, 1.75 nmol)
was r eactBEINE Diflyc 4-thiomorpholinybphepylj-5- 5nq

a, a- diqghl ols] 2 ne (0.77 g, 2.62 mmol) as described for
Exanpllg é&ﬁ%ﬁr OTTat 6&?&%‘#@%3@% ica gel eluting with 5% nmet hanol in

di chl oronet hane gave the title conpound (3%0 ng). 5 M5 (ESP): 428.04 (M)

for Cl7HL9F2N504S 1H NMVR ( DVBO-d6! 8: 4 (s\ 311); 3.20 (m 4H); 3.46 (m
4H); 3.85 (dd, 1H); 4.19 (t, Z14\ d/ 26); 5.11 (m1H); 7.29 (d,

2H); 7.88 (s, 1H). Exanple 18 \/Kﬂ/)
(5R)-3-[4-(1, 1- Di oxo-tetrahydro- H—tF I opyr an- 4- o8- f | uor ophenyl | -5-[ 4-

N-(3,5-Difluoro-4-thiomorpholin-4-yl-phenyl)- carbamic acid benzyl ester (WO 0232857 Al;
WO 0198297 A2) (31.5 g, 86.4 mmol), lithium bis(trimethylsilyl)amide solution (95 ml, 1 M
in THF) and (R)-(-)-glycidyl butyrate (14.5 g, 79.7 mmol) were reacted as described for

15 Intermediate 25 to give the crude title compound (19.4 g).
'H-NMR (DMSO-dg) §: 2.6-2.8 (m, 4H); 3.2-3.3 (m, 4H); 3.48-3.58 (m, 1H); 3.62-3.70(m,
1H); 3.79(dd, 1H); 4.04 (dd, 1H); 4.60-4.80 (m, 1H); 5.22 (t, 1H); 7.25-7.40 (m, 2H).

Example 10: (5R)- 3-[4-(1,1-Dioxo-4-thiom0rpholinvl)-3,5-diﬂ1;orophenvl]-5-[(4-methvl-
20 1.2.3-triazol-1-yl)methvl] oxazolidin-2-one

F o)
AN = O
N/ A A
F
A suspension of (5R) 3-[3,5-difluoro-4-(1,1-dioxo-4-thiomorpholinyl)phenyl]-5-
(azidomethyl)-oxazolidin-2-one (Intermediate 10) (0.82 g, 2.11 mmol) and polystyrene
triphenylphosphine (5.6 g, 8.5 mmol) was reacted as described for Example 9 to give the
25 intermediate amine, (5R)-3-[4-(1,1-dioxo-4-thiomorpholinyl)-3,5-difluorophenyl]-5-

(aminomethyl)-oxazolidin-2-one (0.65 g), which was used directly for the next step.



10 met hyl -1, 2, 3-triazol -1 -yl net hyl | oxazolidin-2-one F 0O O\ - N O N==N
(58)-3-[4-(1, 1-di oxot et rahydr o- 2H-t hi opyran-4-yl)-3-fl uorophenyl | -5-(am nom
et hyl ) - oweaelidirn- 2- one (WO 9854161 Al ) (0.723 g, 2.11 meolgBodas’sseact ed
with diisopropylethylamne (1.47 m, 8.44 mmol) and a, a-di chl oroacet one

t osyl hydrazone (0.78 g, 15 2.64 rrrml) asg descri bed for Exanple 3.

Chr onat o% aphy on silica gel with 0%to0 §% nmet hanol in_ di chI or onet hane

gave 0. 458isprpingdl. 6%& l Ae mmobevasapiséisnvith diispppppehyaming (0.3l npeymol)

224 (s el Al EGEIRS BN 82 P iyghiPR dfpriedrrafpied 21
4.23 (t, Chh‘ﬂmatﬁ &ghﬁ dn sididh geleldthg(With 348 metharst if @izhlotbthéthdnedghve tthe titk) 1H) ;
7.43 (dd, 1H) % (s, 1H). Exanple 12:

(5R) - 3- [4m(np011ndj3552@132 5- di hydr ot hi en-3-yl)-3-fl uorophenyl | - 5-[ 4- net hyl -
1,2,3-triazol-1-ylmethyl |l oxazolidin-2-one F O O -ONN / NN 25

(5R) - 35( MR A28i0¥ddBRAgT CrBaFaNsMShy| - 1, 2, 3-tri azol - 1-yI met hyl ] oxazol |
di n- 2- one (Intermediate 13) (200 ng, 0.50 rrm)l) and copper (I) iodide (39
ng, O. ZOWM%&WG 3Hh); @raP (dn, dER) H346 Qmpékﬂ)‘6185c{|ddoﬁé) @49, )1 Fand

t he reactign e here of argon.

Tet r aki s(4t7% E%ﬁ%/% @bﬁq§$%ggqéﬁﬁ&ﬁ%§3”@g ng, 0.05 nmol) was WO

03/ 072575 PCT/ GB03/ 00785 -67 added, followed by a solution of

tributyl (1, 1-di oxo- 2, 5-di hydrot hi en-3-yl ) stannane [Bew, Sean P.; Sweeney,
J. B, Smfamn_ei;_‘ié ?1f(é%ﬁ?@ﬁ-gélzl)-m&@%‘waﬁ -9H-thibpPailah)-3iffuoko L5-p4-
pyrrolid or ays a C.
Aqueou$ 1.2 3 triazoblivime t50lidin-2 ethyl acetate (150 m) were
added and the insoluble materials P fil terid of f. The ethyl acetate |ayer

was separated, dried over_ nmagnesi umg sul phaj\e, filtered then concentrated
in vacuo onto |solute HWRAN( iC byy&y omat ography on silica
gel with 1.5% net hanol i ¥ avle 20’%7%(\10% of the desired
conpound. M5 (ESP): (IVH)+ 398 H17 VR (DVBO-d6). 6: 2.24
(s, 3H; 3.92 (dd, 1H); 4.10 (m 2H); 4.27 (dd, 1H); 4.30 (br s,
(5S)-3-[4-(1,1-dioxotetrahydro-2H—thiopyran—4—yl)-3-ﬂuorophenyl] -5- (ammomethyl)-

oxazolidin-2-one (WO 9854161 A1) (0.723 g, 2.11 mmol) was reacted with

diisopropylethylamine (1.47 ml, 8.44 mmol) and o, 0-dichloroacetone tosylhydrazone (0.78 g,
15 2.64 mmol) as described for Example 3. Chromatography on silica gel with 0% to 3%

methanol in dichloromethane gave 0.456 g (53%) of the title compound as a white solid.

MS (APCD): 409.10 (MH") for CisH,;FN404S

NMR (DMSO-d¢) 8: 2.06 (d, 2H); 2.16 (g, 2H); 2.24 (s, 3H); 3.12 (d, 2H); 3.21 (t, 1H);

3.39 (t, 2H); 3.88 (dd, 1H); 4.23 (t, 1H); 4.76 (d, 2H); 5.12 (m, 1H); 7.24 (dd, 1H); 7.39 (t,
20 1H); 7.43 (dd, 1H); 7.88 (s, 1H).

Example 12: (5R)-3-[4-(1.1-Dioxo-2,5-dihydrothien-3-yD-3-fluorophenyl]-5-[4-methyl-

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

o F o)
i >\\
O§S N 0] N:‘:-N

25 (5R)-3-(3-Fluoro-4-iodophenyl)-5-[4-methyl-1,2,3-triazol-1-ylmethylJoxazolidin-2-one

(Intermediate 13) (200 mg, 0.50 mmol) and copper (I) iodide (39 mg, 0.20 mmol) were
dissolved in dry 1-methyl-2-pyrrolidinone (2 ml) and the reaction mixture placed under an

atmosphere of argon. Tetrakis(triphenylphosphine)palladium(0) (35 mg, 0.05 mmol) was



2H); 4.77 (d, 2H); 5.15 (m 1H); 6.53 (t, 111); 7.32 (dd, 1H); 7.50 -7.55
(m 2H); 7.88 (s, 1H). Internediate 13:

(5R) - 3- ( 3wWBloaworas7si- i odophenyl ) -5-[ (4-met hyl - 1H 1, 2, 3-t ri aPolr/}dB03/06785
yl)nmethyll -1, 3-oxazolidin-2-one F O I-ON=NI N, 1 ~N J~ Silver
trifluoroacetate (0.52 g, 2.35 nmmol) wag added to a solution of (5R)M-(3M
fl uor ophenyl 4rreth|-1|—|—123tr| Z ')m{}ﬁé 1, 3-oxazol i din-2-0
ne (Intem é&l@we%y g wluftpnepf tqbtﬁzl(hqlrdquq % Rydrofhishet-wariamens (Bey,

| odi ne (@ I) f irred
over ni ght. gli?t er E%Jth Sy Slgg%% ?(9) ?égg]é%ggg%o bo> r?ﬁmt;rnlég |I%a;§}él?1%
addi t i onglyrrslidlivene ¢2rinf)land rth:eaxeaxttmnem@mresmged for BZlaymtI 40°@ndiquoaiset{sSiugy g,

1.06 . d a t | ,.th t t
wms 1111 Spbede HieSH b end et A0 MM R el L Rb o bR ReEH R0l
Filtrake fiReGn opid étﬁ&leééeﬂéqug er‘(z@zf%lé aib@ FHMSvEr BgiksRim bdlhdd, tHiRred
product. 25 N5 (ESP): 403 s e, el Oy s et Tgred, 4

(s, 3H; tl&nSﬁ)nQedrﬂl;ateﬁHﬁ va4u02®1t¢§ Govjutd HIM-NL(276). (Rarifizifion By dizoxhatographly on7. 17
I(;,g-cli- / Gég% /56163} %é'l \Qﬂ%é.%ﬁ%&%&&i&@é@&ha& ggve(z% m% j(14 %) X}th %és9r7e?1575

(5R) - 3- ( 3okbyiPPhenyl ) - 5- [(4 rrethyl 1,2,3-triazol-1-yl)nethyl]-
oxazolidin-2-one F O O-1-

(5S) - 5- ( AS BB KME) @@@fﬂtﬁamﬂ%@m 1, 3- oxazol i di n- 2-one (WD 0194342)

(0.77 7 n dr 2 4.58
g’m)l) I%nwgé 8%66&%%’%6 %Zn@g’?g%z m)ax )3%) iél—:‘ §3§ggcted as
escri be 0 TS, a l1Ega | @nol in
di chl or om}{)hgr@(gg%}aoég%slé&g theg?l(tt %ﬁd{o%dﬁictlmwég?E%\g?qﬁlZ%@ ?ﬁi) for
C13H13FNA®R. 10 1H- NVR (DVBO-d6), 6: 2.24 (s, 3H); 3.90 (dd, 1H); 4.25 (t,
1H); 4.77 (d, 211); 5.13 (m 111); 6.99 (m 1H); 7.28 (d, 1H); 7.42-7.48
(m 211); 7.89 (s, 1H). Exanple 13:

(5R) - 3- [ Infrifednné 18 4SR) 308 Rdoi ¢t dodsiiiehyh 5 fhansthyk PHIK2 Batiaydl=1L, 2, 3-

15 yDmethyl]-1,3-0xazolidin-2-one

Silver trifluoroacetate (0.52 g, 2.35 mmol) was added to a solution of (5R)-3-(3-

fluorophenyl)-5-[(4-methyl-1H-1,2,3-triazol-1-yl)methyl]-1,3-oxazolidin-2-one (Intermediate
14) (0.50 g, 1.81 mmol) in dichloromethane (15 ml). Iodine (0.55 g, 2.17 mmol) was added
20 over 1.5 hours, and it was stirred overnight. After 16 hours, the solids were removed by
filtration and additional silver trifluoroacetate (0.38 g, 1.72 mmol) and iodine (0.27 g, 1.06
mmol) were added. After and additional 24 hours, the reaction mixture was filtered. The
filter cake was washed with methanol. The methanol filtrate was concentrated under vacuum
to give 0.31 g of the title product.
25 MS (ESP): 403 (MH") for C13H,FIN,4O,
"H-NMR (DMSO-dg) &: 2.24 (s, 3H); 3.89 (dd, 1H); 4.23 (dd, 1H); 4.76 (d, 2H); 5.12 (m,
1H); 7.17 (dd, 1H); 7.51 (dd, 1H); 7.84 (dd, 1H); 7.88 (s, 1H).




triazol-I-ylnmethyll oxazolidin-2-one FO N-;::5\ ~~-ONON N Br/ N 15

(5S) - 5- (Am nonet hyl ) - 3-

[ 4- (4- br owo-02MFa5m$ dazol - 1-yl ) - 3-f | uor ophenyl - oxazol i di n- 2PERAB03/00785
(Internmediate 15) (0.35 g, 0.985 mmmol ), diisopropylethylamne (0.21 m,

1.23 mmol ) and a, a-di chl or oacet one tosgé hydrazone (0.33 g, 1.18 mml) were
reacted as described for Exanple 3. omat ography on silica gel with

0- 10% negiepakdiate mt(BRL-sgs-mm%@ d_(g% SV e4-niethyl3K2.9-1(B2651-9hnicteyll-i t | e
conmpound as a white soli M5 (APCI): 421.0, 423.0 (MH) for Cl6H14Br FN602
1H NVR( DREazolidin--one 21 (s, 3H); 3.92 (dd, 1H); 4.27 (dd, 111); 4.76 (d,
211); 5.14 (m1H); 7.41 (dd, ;11) 666 (dd 1H); 7.68 (dd, 111); 7.74 (m

1H); 7.87 (s, 111); 8.01 (s, 1 &) 9172575 PCT/ GB03/ 00785 -69
I nternedi ate 15: (5S)-5-(Am no 4 no-| Him dazol -1-yl)-3-
fl uor ophenyl - 1, 3- oxazol i di n-2-0 Br N\ / NNH2 N ({

(5S)-3-[4-(4- Brom) | H i m dazol -
| -yl ) - 3- {306 Guhimoydethy?)-xdilup®pberai b L Bd]xrazcﬂlcﬁnﬂon}erfﬁf(h@ﬂ%ﬁcﬂ@ﬁ €hite 390

g;ﬁégﬁ ﬁl@% gd’F ﬁtqlﬂﬁo?gﬁﬂ%%ﬁiﬁydrg%O%ﬁngggf%3§ ‘Flg ‘%’X( ‘ﬁgurs cgglded to
room Hﬁé"-‘dpﬁéemn@ﬁ?glw i} tzb%le‘ﬂs BB Mf&l‘)‘%?&féaa@é b{ b&erib& ME§%EQ 3800“ um

car bonate s extracted with ethyl acetate

dried ovéhmng,ngsphmh audilic ge] mtdxr?tj‘/’eme\tlmlnehlm mchlmuwd;anargdwj@ 7é@I0thhdénﬂeh| gh
vacuumto ve the title product (4.65g, 13.1 mmol). This 10 product was
carried BPY6-the next reaction without further purification. M ESP :
355. 24 apgk 2971 +j1gfcg;§ﬂi;\2@2FN402 1H NI\/R( DI\/ISO dé~ S: 1.60 (s, 2H);
2.82 (m 2FI§ 3 1H); 4.10 (m 1H); 4.65 1H); 7.48 (dd, 1H);
7.67 (M H‘INMRKDMSONG) é+d. 2417s 3); (3190(1;.&]) 1HB 4025 (tniH)1|41)77 (d, 2H); 5.13 (m, 1H);

6.99 (m, 1H); 7.28 (d, 1H); 7.42-7.48 (m, 2H); 7.89 (s, 1H).

Example 13: (5R)-3-[3-Fluoro-4-(4-bromo-1H-imidazol-1-y))phenyl]-5-][4-methyl-1.2,3-

triazol-1-vlmethvl]oxazolidin-2-one

F O

=N

O

(58)-5-(Aminomethyl)-3-[4-(4-bromo-1H-imidazol-1-yl)-3-fluorophenyl-oxazolidin-2-one

15

(Intermediate 15) (0.35 g, 0.985 mmol), diisopropylethylamine (0.21 ml, 1.23 mmol) and
o, 0-dichloroacetone tosylhydrazone (0.33 g, 1.18 mmol) were reacted as described for
Example 3. Chromatography on silica gel with 0-10% methanol in methylene chloride gave

20 0.34 g (83%) of the title compound as a white solid .
MS (APCI): 421.0, 423.0 (MH") for C16H14BrFN4O;

'"H-NMR(DMSO-dg) §: 2.21 (s, 3H); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.76 (d, 2H); 5.14
(m,1H); 7.41 (dd, 1H); 7.66 (dd, 1H); 7.68 (dd, 1H); 7.74 (m, 1H); 7.87 (s, 1H); 8.01 (s,
1H).
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15 Exanpl e 14:
(5R)-3-f3-Fluoro-4-(4-nmethyl-1,2,3-triazol-1-yl)phenyl|-5-[(4-nethyl-1, 2, 3-
triazol - Iwolopoetshy| | oxazol i din-2-one F N =N N PCT/GB03/00785
(5S)-5-(Am nonet hyl )-3-[3-fluoro-4-(4-nethyl-1,2,3-triazol-1-yl)phenyl]-1,3
-oxazol idin-2- one (Internediate 15) (1 3.4 mol) was reacted with

di i sopropyl ethylamne (2.34 m, 13.6 fg “mmol ) and a, o- Di chl or oacet one
tosyl hydrlﬁ?é% dﬁa{'te 15965545 %rﬂi%!n)et 494 mtﬁ%ﬂmtm-lﬁﬁml-q- -3-

Chr oma b Nl hano or onet hane gave the
title pr 1-413-gnazoN 358 (M) for C16H16FN702 1H NWVR

(DVBO- d6) 6: 2.25 (s, 3H); 2.36 (s 3H); 3.97 (m 1H); 4.32 (t, 1H); 4.8
(d, 2H; 25 5.17 (m 1H); 7.51 (dd, F1I—I) 7.5 (dd, 1H); 7.83 (t, 1H); 7.90
(s, 1H); 8.31 (s, 1H. WD 03/072875 PEFEB03 785 -70 Internediate 16:
(5S)-5-(Am nomet hyl ) - 3-[ 3-f | uok 0- H—HA4 yi - 1,12, 3-triazol -1 -

yl ) phenyl | - 1, 3- oxazol i di n-2-0 @) d N / B, (5R)
3-[3-Fluoro-4-(4-methyl-1,2,8-triazol -1-yl)phenyl]-5-(azi donet hyl)-oxazolid
in-2-one 5 (Internmediate 17) (2.0 g, 6.30 mml) was di ssol ved in nethanol/
et hyl r | rbon (10%
0.2 Q) aﬁ?@g#$gﬁ&P§ g%llg dﬁ%?ifria %q?%ogg% OQF@%A gudr*?.z&mhlg%r esul 'EI ng
m Xt ur & vsﬁ;sma‘:thtrl)ﬁfe@ﬁkuﬁda (Wapd731ee7 edl) (1. ég,alrscD mmut)ewasr ditsdivedun dethanet (25edl)
pressure to give 1. of the tit|le conp solid, which was used

Wi t hout faﬁﬂtaawou]ﬁlﬂ@lfspglénopéﬁl\@ A0 e Th&ves f%ff%ﬁd?qrol%u(%é%ﬂed K90\ H4) for
C13H14F Xtur

(5R) - 5- (A2 BORBT Ry (oo urist i vacuo apd pasificd usipe solid sodiupn carbont. The mixture

yl ) phenylvaskex&acted wathi edh yi-a2etate d4 & 1@0 oN\drie® ovhi magnesium sulfate, concentrated in

vacuo, and dried under high vacuum to give the title product (4.65g, 13.1 mmol). This

10 product was carried on to the next reaction without further purification.
MS (ESP): 355.24 and 357.25 (MH") for C13H;,BrFN4O,

'H-NMR(DMSO-ds) 8: 1.60 (s, 2H); 2.82 (m, 2H); 3.90 (m, 1H); 4.10 (m, 1H); 4.65 (m,
1H); 7.48 (dd, 1H); 7.67 (m, 1H); 7.74 (m, 1H); 7.77 (m, 1H); 8.01 (m, 1H).

15 Example 14: (5R)-3-[3-Fluoro-4-(4-methyl-1,2,3-triazol-1-y)phenyl]-5-[(4-methyl-1,2,3-

triazol-1-y)methylJoxazolidin-2-one

o}
¢N
W N>\\ N=N
)Q/ N \)——
(55)-5-(Aminomethyl)-3-[3-fluoro-4-(4-methyl-1,2,3-triazol-1-yl)phenyl]-1,3-oxazolidin-2-
one (Intermediate 15) (1 g, 3.4 mmol) was reacted with diisopropyl ethylamine (2.34 ml, 13.6

20 mmol) and o,ca-Dichloroacetone tosylhydrazone (1.2 g, 4.12 mmol) as described for Example
6. Chromatography on silica gel with 1% methanol in dichloromethane gave the title product
(045 g).

MS (ESP): 358 (MH") for C16H16FN;0;
"H-NMR (DMSO-dg) 8: 2.25 (s, 3H); 2.36 (s, 3H); 3.97 (m, 1H); 4.32 (t, 1H); 4.8 (d, 2H);

25 5.17 (m, 1H); 7.51 (dd, 1H); 7.75 (dd, 1H); 7.83 (t, 1H); 7.90 (s, 1H); 8.31 (s, 1H).




N- NN °~ NO 15

(5R)-3-[3. Fluoro-4-(4-nmethyl -1, 2, 3-tri azol - 1-yl ) phenyl ] -5-[ (et hanesul f onyl
) met hyl | weazorisdi n 2-one (I nternediate 18) (5.0 g, 13.5 ®meBIGB03AG7SS

di ssolved in DVF (45 m). Sodium azide (1.75g, 27.0 mmol) was added and
the reaction mxture was stirred at 70 G for one hour. It was partitioned
bet ween et hyl acetate and saturated sodi O bi car bonate, the organic phase
was was hetenmediate16: (55 Aminomethyb-3-[Sriluores i il<2.BA4riazalnld 20
concentr 2L pressure to give the product as a white solid
(4.1 g9), e 30%% ﬂ1 0%t further purification. Ms (ESP): 318 (IVH)
for C13HL2FN702 1H NWVR (DWVSO- d5) ; 3.82(m 2H); 3.89 (dd,
1H); 4.24 (dd, 1H); 4.98 (m 1HN ; 7.84 (m 2H); 8.30 (s,
1H). 25 WD 03/ 072575 PCT/ GB03/ Q0788 - di ate 18:

(5R) - 3-[ 3- Fl uor o- 4- (4- met hyl - > =22 phenyl ] - 5-

[ met hanesul f onyl net hyl ] oxazolidin 2-one F N NN/ N O O/ O'1 1SO S
(5R)-3-[ sch 4 - 131y Ar 341 15 _oRzbRydrR t hyl
) oxazol | 5(;555 g{[BSSthor{g‘h( {Iﬁ%lgerﬁ ?r%%%tlg’%ﬁg)f ? Q@%&&]ﬁ?ﬁ?&mm%&?@)ﬂ \%gas?(’ i&gsf‘gﬁé;g in
di chl ordont@teramsliftd 07 )n2)0 artB0 mowlewas disOIVed i megtanyl athiyhacet8e (8 md,,1: D3nd

| dded | | d..b t hyl | hlorid 1.27 , 16.4 ).
T ws. oA SYH B TR 0 o) Sh e Bepe L 6d nougth um
bi car bongiressef) fdt it GBuRMBh&Hebuttigs nikiuht WhChkRePIBERANRe CARE afd doncdRtBa@] 9ani ¢

phase was dried over magnesi um sul fate and sol vent was renoved under
reduced phdssigdecadprefisyre to@ivehle02 g of thegitiodanipoul as gyjolids whickovasdisedvhi ch was
used wit ri.her rification., M5 (ESP): 371 (M#) for Cl4HL5FN4O5S

I nter rredi}\g%eougg‘% hﬁé&?‘?@‘-’*’[‘@ﬂ P62 met hyl -1, 2, 3-tri azol -1 -yl ) phenyl | - 5-
(hydr oxy S ES PR XZ2020IMHET ) To2€ BFE,FNO,

AP

Intermediate 17: (5R)-5-(AzidomethyD-3-[3-fluoro-4-(4-methyl-1H-1.,2.3-triazol-1-

vl)phenyl]-1,3-o0xazolidin-2-one

F )
=N >\\ -
N \N N 0 =N
/‘Q/ \/k/ N2

15 (5R)-3-[3:Fluoro-4-(4-methyl-1,2,3-triazol-1-yl)phenyl]-5-[(methanesulfonyl)methyl]-
oxazolidin 2-one (Intermediate 18) (5.0 g, 13.5 mmol) was dissolved in DMF (45 ml).

Sodium azide (1.75g, 27.0 mmol) was added and the reaction mixture was stirred at 70 °C for
one hour. It was partitioned between ethyl acetate and saturated sodium bicarbonate, the
organic phase was washed with water and brine, dried over magnesium sulfate and

20 concentrated under reduced pressure to give the product as a white solid (4.1 g), which was
used without further purification.
MS (ESP): 318 (M) for C13H;2,FN;0,
'"H-NMR (DMSO-dg) 6: 2.36 (s, 3H); 3.82(m, 2H); 3.89 (dd, 1H); 4.24 (dd, 1H); 4.98 (m,
1H); 7.56 (dd, 1H); 7.84 (m, 2H); 8.30 (s, 1H).
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N-NMN~\ NOOH 15

[ 3-Fluoro-4-(4-nmethyl-[1,2,3]-triazol -1-yl)-phenyl]-carbam c acid benzyl
ester (I mwvermetisaie 20) (56 g, 0.17 nol), lithium hexamerhylGBosiod=zi de
(LiHVMDS) (IMTHF , 200 m, 0.20 mol) and R (-)-glycidyl butyrate (25 m,
0.18 nol) were reacted follow ng the prgiedure described for Internedi ate
25. Chromat ogr aphy on SI lica gel vmth 0 O%Zacetone in ethyl acetate, 20

f ol | owed Intermediate 185 (BR)1F |-| HOEQ-A &) WOELYRHDALRYIIMSM hexanes (300
m /100 m Malg vethetltle corrpound as an off-white
solid (33 finclthtoh dit NVR (DVEO d6)-8: 8.28 (d, 1H); 7.82

(m 2H); 7.56 (dd 1H) 5. 25 (brs FlH) 7 (m 1H); 4.16 (dd, 1H); 3.91
(dd, 1H); 3.66 (m 2H); 2. 34/(,@ 3 03/072575 PCT/ GB03/ 00785 -72
I nt er nedi at e 20: Q

f3-fluoro-4-(4-nmethyl-[1, 2 Z0 yl)\m%% arbam c acid benzyl
ester F O INA\N O 3-Fludro- 4 (4 met hyl *&220l - 1-yl ) - phenyl am ne
(Internediate 21) (34.8 g, 0.181 nmol) 5 and benzyl cYloroformate (34 ni,
0.238 nmol) were reacted follow ng the procedure for Internediate 26. The
crude pr gsiRcs-[DiFRIraad4byethil-1Fat?, anmii1qll)'pﬁén)il]?fS-\(Hydiﬁxﬁrﬁéthyll)dntaubbmﬁd-

W th chI orof orm hexanes (250 m /500 m) to give the title conpound
ol our Pedse GoiaTeqists 19 )4.0 2 AdRIIpODeIEs fissel i Buelighlgromelbang (00 Mracd. 11 :

7 70 ( dd, XO%IHA t%ﬁoéljfﬁ%h}/lﬁﬁhdnea(? O%aqif 8.3 n]anoﬁ Kas aBa&P td1¥¥wed %eth?lsgﬁoﬂy?

3 FI uor o-chlofidle iR hydl; 614 2or331).r It ez stitred for-opb oy Mpmaredﬁntd\ta‘edmtedxlb@eous
1- (2- Fl uor nitro he 4- h 1,2 t d t
(363 g, SoturPiBhyda Il SHbABE Habirarebitanen] Tereriaiea as

descri bed, fQieh '3? rﬂgﬁieﬁiﬁ‘ﬁq ﬁl?faEeOarﬁ' BRehh@alleHdSed biide? r&RITBOPRE RS thgive

off-white solid was used directly for the next
10 the title product (5.1 g) asa sohd which was used without further purification.

MS (ESP): 371 (MH") for Cy4H;sFN4OsS

Intermediate 19: (SR)-3-[3-Fluoro-4-(4-methyl-1,2.3-triazol-1-yDphenyl]-3-

(hydroxymethyl)oxazolidin-2-one

F 3\\
N
-0
</ o
[3-Fluoro-4-(4-methyl-[1,2,3]-triazol-1-yl)-phenyl]-carbamic acid benzyl ester (Intermediate
20) (56 g, 0.17 mol), lithium hexamethyldisilazide (LiHMDS) (1M/THF , 200 ml, 0.20 mol)

15

and R-(-)-glycidyl butyrate (25 ml, 0.18 mol) were reacted following the procedure described
for Intermediate 25. Chromatography on silica gel with 0-40% acetone in ethyl acetate,

20 followed by trituration with acetone/ ethyl acetate/chloroform/hexanes (300 ml/100 ml/100
ml/500 ml) overnight gave the title compound as an off-white solid (33.9 g), m.p. 190.2-
192.0°C.

"H-NMR (DMSO-dq) §: 8.28 (d, 1H); 7.82 (m, 2H); 7.56 (dd, 1H); 5.25 (brs, 1H); 4.77 (m,
1H); 4.16 (dd, 1H); 3.91 (dd, 1H); 3.66 (m, 2H); 2.34 (s, 3H).

25




reaction. 1HNWR (CDC ). : 7.65 (dd, 1H); 7.57 (dd 1H); 6.53 (m 2H); 2.43
(d, 3H). 20 Internediate 22:

1- ( 2- Fl uowo-0d/0mists o- phenyl ) -4-methyl -[ 1, 2, 31-triazole O RCI/ABOIMBSM Xt ur e
of 4-methyl-[1,2,3]-triazole (60 g, 0.72 rml) K2HPO4 (250 g, 1.44 nol) and
3,4- difluoronitrobenzene (80 m, 0.723 in DMF (3.4 litres) was
stirred at 85C under N2 for 2 5 days. Z?D rempval of DMF in vacy t.he
resi due A HElgl 15 : " g ,< Pl EIbY. H\DE S17

di chl or oget.hane to give the t|tIe corrpound as a light yeIIow SO|Id (38.3
g, 249%. other two isoners were also isolated. WD 03/072575

PCT/ GB03/ 00785 -73 1H NWR (CDC12) | : (m 1H); 8.23 (m 2H); 7.98
(dd, 1H); 2.48 (d, 3H). Exarrpl,eN15 ﬁ

(5R) - 3- [ 3- Fl uor o- 4- ( 3- net hyl - N'1-yl ) phenyl ]-5-[ (4-nethyl -1, 2, 3-
triazol - 1-yl ) et hyl ] oxazol i dj -on O ' NeNNNN\ / N5
(5S)-5-(AmM nonet hyl )-3- [3-fluoro-4-(4-nethyl-1,1\ triazol -1-yl)phenyl]
oxazol i di n- 2-one (I'ntermedi ate 23) (129, 4.1 was reacted with

di i sopropyl lamne (2.8 m, 16.4 mol) and a, : a- di chl or oacet one
Losy| hydaaalm o4 ey 41 B Syl ) pbserlibise (nstndsnppb (343 . 0.181 moD)

Chr omat.0 sildca ve the
e pr onare Bty rypyd Okt Laks SR e A BV RERRDBES RR\GR
( DVBO- d6)intSimetlia® 26 SThe}dihde Brodfict(obtaimdd)ty fiudfiod Was idd infvadbo éldﬂmﬂrbbed 4.79
(d, 2H): 5.16 (m 1H): 7.48 (dd, 111): 7.73 (dd, 1H); 7. 791( dd, 1H). .90
(s, 1H); vgtlmhlqrgformﬂpexangg(25|Qtrél/$ﬁ9dpatt@ ghg thq 15@) compound as a colourless solid (56
3-[3-Fl u%p]o 4-(4-methyl-1,2,4-triazol-1-yl)phenyll -5-
(am nonet*hyl ) -oxazolidin-2-one F O NA ~O ~NN - N--'~NH2

'H-NMR (CDCls) §: 7.84 (dd, 1H); 7.77 (dd, 1H); 7.70 (dd, 1H); 7.41 (m, SH); 7.09 (m,

10 1H); 6.85 (brs, 1H); 5.23 (s, 2H); 2.4 (d, 3H).

Intermediate 21: 3-Fluoro-4-(4-methyl-[1,2.3]triazol-1-yl)-phenylamine

F

=N
LN@NHz
Sy

1-(2-Fluoro-4-nitro-phenyl)-4-methyl-[1,2,3]-triazole (Intermediate 22) (38.3 g, 0.173 mol)
15 and SnCl,2H,0 (200 g, 0.886 mol) were reacted as described for Intermediate 27 to give the
crude title compound as a off-white solid (31.9 g), which was used directly for the next

reaction.
'"H.NMR (CDCl3) 8: 7.65 (dd, 1H); 7.57 (dd 1H); 6.53 (m, 2H); 2.43 (d, 3H).

20 Intermediate 22: 1-(2-Fluoro-4-nitro-phenyl)-4-methyl-[1.,2.3]-triazole

NFN P
N N
#/ o}

A mixture of 4-methyl-[1,2,3]-triazole (60 g, 0.72 mol), K;HPO4 (250 g, 1.44 mol) and 3,4-
difluoronitrobenzene (80 ml, 0.723 mol) in DMF (3.4 litres) was stirred at 85°C under N; for

2.5 days. After removal of DMF in vacuo, the residue was chromatographed on silica gel with
25 0-5% ethyl acetate in dichloromethane to give the title compound as a light yellow solid (38.3

g, 24%). The other two isomers were also isolated.



(5R)
3-[3-Fluoro-4-(3-nethyl-1,2,4-triazol -1-yl)phenyl]-5-(azi donet hyl ) oxazol i di
n-2-one WoOnBerasedi ate 24) (1.8 g, 5.67 mmol) was hydr ogematraBoasomsescri bed
for Internediate 16. 20 Chromat ography on silica gel with 3- 7% net hanol
in dichloronmethane gave the title npe nd (1 28 g) IVB (ESP): 292 (M)
for C13H14FN502 1H- NMR ( DVBO- d6~8: 1 63 ‘&8 E% 2.86 (m
3. 94&1&1&—@4&51 8Cdm, 11y 8.23 (88 H}a 7f|8|)(dd,71f®4?( (d. 3 7.79 (m
2H) 8.83 (d, 1H). 25 WD 03/072575 PCT/ GB03/00785 -74 Internedi ate 24:
(5R) 3-[3-Fluoro-4-(3-nethyl-1,2,4-triazol-1-yl)phenyl|-5-
(azi do rTEtE)Mkﬁnl@Xﬂ.Z{(SH)Iﬁ-B-Ehmn@-4l'_(3lﬁléih%l\12;4-ﬁﬁ@0b«ll-vﬂ‘éh‘enN‘]-PS-[(4-methvl-1,2,3-
(5R) - 3-[ 3-. FI uor o- 4- ( 3- math 1-1,2, 4 triazol -1-yl)phenyl]-
5- [ ( met haH3&u A IFMORIZQICAN 20l | di n- 2-one (I nternedi ate 24A) (5.432 g,
14.7 mmol ), sodium a2|de (1. 092 gF 16.6 @nol), and 18-crown-6 (0.069 g,
0.26 mmol ) in dinmethylformam de ( L) e heated to 90 C for 3.75
hours. The reaction mi xturey%@s p y | nYo-@at ern£R00 nl) and extracted
wi t h di chl or onet hane (3x100Q.m N5 gonp ned organi g | ayers were washed
once wWith brine, dried er MgSO4“-ard concen under vacuum
Chromatsography on silica gel with 10 5% net hanol i n dichl oronet hane gave
the titl éS@eﬁ?()‘bmnubn@dﬁhm}ﬁ [AadTmre 4} (dumdtiedsl 2 ditiigzol- INS)HBSry o3z 8lidin-2tovte+) f or

C13H12FN702 1H-N 8: .2.35 . 3 ( 1H)
4.19 (dd. (Inf elrﬁned@t a)mm};)l)ﬂas ra%c%édﬂyﬁl_?l dgsopyo;péjnn}lgi{rgmg%%g nzldfifg Zil
15 Inter 'ﬁ?rﬂbl@raﬁd &%dwhloroacetone tosylhydrazone ?1 5 g, 4.9 mmol) as desgnbed for Example

(5R)-3-[3-Fltoro-4-(3-methyl-1,2, 4-tri azol - 1=yl) phenyl |
[ ( met han8sChiommyddraptishon $ilicx ged atithdl % nistivme] inFdichldBamethankl galvéthe tidle@roddcet ) - -

b ESNy Qa1 g).
MS (ESP): 358 (MH") for C16HisFN;0,
'H-NMR (DMSO-dg) 8: 2.25 (s, 3H); 2.38 (s, 3H); 3.96 (m, LH); 4.30 (dd, 1H); 4.79 (d,
2H); 5.16 (m, LH); 7.48 (dd, 1H); 7.73 (dd, 1H); 7.79 (dd, 1H); 7.90 (s, 1H); 8.84 (d, 1.

15 Intermediate 23: (55) 3-[3-Fluoro-4-(4-methyl-1.2.4-triazol-1-y))phenyl] -5-

(aminomethyD)-oxazolidin-2-one
F 0
N\ >\\o '
N N
)%N/ \/K/N H,

(5R) 3-[3-Fluoro-4-(3-methyl-1,2,4-triazol-1-yl)phenyl]-5-(azidomethyl)oxazolidin-2-one

(Intermediate 24) (1.8 g, 5.67 mmol) was hydrogenated as described for Intermediate 16.

20 Chromatography on silica gel with 3- 7% methanol in dichloromethane gave the title
compound (1.28 g).
MS (ESP): 292 (MH") for C;3H;4FNsO,
'H-NMR (DMSO-dg) 6: 1.63 (brs, 2H); 2.38 (s, 3H); 2.86 (m, 2H); 3.94 (dd, 1H); 4.13 (dd,
1H); 4.68 (m, 1H); 7.54 (dd, 1H); 7.79 (m, 2H); 8.83 (d, 1H).

25




(5R) -

3-[3-Fluoro-4-(3-nethyl-1,2,4-triazol -1-yl)phenyl]-5-(hydroxynet hyl ) oxazol i
di n- 2- onewoO(0Bnotmriredi ate 25) (10.08 g, 34.5 muol) in di chipcr@setierse (100
m) and triethylamine (6.0 20 ml, 43 mml) was cooled to 0 C and

met hanesul fonyl chloride (3.2 m, 41 rmgl) was added by syringe. The
reaction mxture was aIIovved to vvarmt ?‘oomterrperature overni ght. More
pyri di ne Ipt ate\24: B8 S 3drHoxad-(3mag h24rtriazek1-yhphewvl-8r to 0 C
bef ore aiig :3%m &gﬁlél %nﬁcllmnfhhgnesul fonyl chI ori de (3.2 M, 41 mmol). The
reaction room terrper ature and the sol id was
collected by filtration and Washedvath e acetate to 25 afford the
crude title conpound (5.49 g 23 (MH)_for CL4HL5FN4O5S
1H NWVR (DVMBO-d5) 8: 235(s 3@8(dd 11-1); 4.24 (dd,
1H); 4.50 (m 2H); 5.05 N’/ 76 (m 2H); 8.82 (d,
1H). WD 03/072575 PCT/ GB03/ 00785 -75 Interrred| ate 25: (5R)-

3- [ 3- Fl ugs Ry-3{§-Bhiwedayd3- ﬂaet?lyl41 b wiaed]- 11y1y1bﬁe|a91&}nsd[dmé&hanesulfonyl)methyl]-

(‘hydr oxyrret hyl ) oxazol i di n-2-one F O ) - /A OH 5 Li HVDS
(1M i nSTiqxazogi mone@nmeﬁ@rfﬂ%)sﬁéaaédlﬁ? @Hnw’sS@dtU@l azideT1.092 g, 16.6

(i nt er mediap sy by o b o h¥etamdnth ARG ARIRTG AOLARaRRE E2. <
under N2.90Plxfor 856 Ihbuisg Thextaotien wistusd way pehrédintS@arr (R00an]) anRextrictagl yci dyl
butyrate (32.m, 0.226 rmliqorv\gﬁ then a ded the m xture %eallowed to warm

to room tefdFEpineethang 3k J\befs Hed organiglayers Pgrewashed Ruek Wit
acetate %ﬁﬁudr?ea%v\gg szoé 0 r%%% edﬂh%eﬁ&ﬁﬂncch%togﬁ%}ﬁﬁpﬁﬁ@é with

washed wi th wat er r| ne (2 x 250 ed over sodi um
sul f atl® @denednoennhrdthdcroimethane gavet the 110 OompourtdeBaige 8s § tdlpusless eoliddded, t he

i I pi [ db
P}TEEéfhﬁﬁixésﬁéhiﬁ3§f¥ﬁ9h§y§a§@ SENDAT | od bnder vacaum o give the title
1 2 1

compoun AeayealONCLaa, 0l 6 ip2s 3 B IR AL O, ) LM,

4.76 (m 1HH7,514daA1Hyd]. 71(1!)1 ZEB) @82{(11;1,1HJ_I-|) 3.64 (dd, 2H). Interrredl ate

26: [3-Fluoro-4-(3-nmethyl-1,2,4-triazol -1-yl)phenyl]carbam c acid benzyl
ester F O

15 Intermediate 24A: (SR)-3-[3-Fluoro-4-(3-methyl-1,2.4-triazol-1-yDphenyl]- 5-

[(methanesulfonyl)methyl]-oxazolidin-2-one

F 0
N=\ >¥o
/I§ / N\J\/ 2
N O\S//

2N
(6]

(5R)- 3-[3-Fluoro-4-(3-methyl-1,2,4-triazol-1-yl)phenyl]-5-(hydroxymethyl)oxazolidin-2-one

(Intermediate 25) (10.08 g, 34.5 mmol) in dichloromethane (100 ml) and triethylamine (6.0
20 ml, 43 mmol) was cooled to 0 °C and methanesulfonyl chloride (3.2 ml, 41 mmol) was added

by syringe. The reaction mixture was allowed to warm to room temperature overnight. More

pyridine (50 ml) was added and the reaction mixture was cooled to 0 °C before adding

additional methanesulfonyl chloride (3.2 ml, 41 mmol). The reaction was allowed to warm to

room temperature and the solid was collected by filtration and washed with ethyl acetate to
25 afford the crude title compound (5.49 g).

MS (ES+): 371.23 (MH") for C14H;5FN4O5S

'"H-NMR (DMSO-de) &: 2.35 (s, 3H); 3.26 (s, 3H); 3.88 (dd, 1H); 4.24 (dd, 1H); 4.50 (m,

2H); 5.05 (m, 1H); 7.51 (dd, 1H); 7.76 (m, 2H); 8.82 (d, 1H).




N ~-O N~- ~H1~ 20 Saturated aqueous sodi um hydrogencar bonate
solution (375 mM) was added to a solution of 3-

fl uoro- 4-wB-000t2593 - 1, 2, 4-tri azol - 1-yl ) phenyl am ne (I nt er mPdiratB®3A7)85( 50. 8
g, 0.265 nol) in THE (11). The m xture was cooled to -20C and benzyl
chloroformate (48 ml, 0.336 nol) was gggnqd. The reaction m xture was
stirred under N2, allowed to warmto ro tenperature 25 and stirred for 2
days. The m xture was concentrated to approxi nately half the vol une and
diluted %ig{ﬁg&h@fl} %gp@fg!é%‘}l}ﬁmu}Q-Rfe@{!—'l?,h-%géolyﬁ?l)ﬁﬁ&e g4.ed and washed
w th wat T sul fate ana concentrated in
vacuo. Rehydskaeilpdjoxarolidinsd-@idyl acetate | hexanes (300 m /200 m) gave
the title conpound (73.0 g), mp. 15% 6- 154 _9C. WD 03/072575 PCT/ GB03/ 00785
-76 1H NVR (DVMSO- d6) 8: 10.27 (s, 1H);\8. 77 d, 1H); 7.66 (m 2H); 7.41 (m
6H); 5.19 (s, 2H); 2.35 (s, 313’\| atce 27:
3-Fluoro-4-(3-nethyl-1,2,4-tri hewlia\/a,qa F NA N/ NH2 5 NA
m xture of 1-(2-fluoro-4-nitro- phenyl) 3-nmethyl -1, 2,4-triazol e

(1t er megiphe@BIvIGRTEf: D0 i 395070) Qé‘&’dd%ﬂ@i%) 1% (RARo-4-5-A%R! ) i N
et hanol” (800 nl) was stirred at 70C under | hour. After cool | ng to
room-t em&,atmzel ltyimhm)ddnarhmncraoad |bmezy\1vasie1p(dntermbdme 86) (2.9 g2 Mheolp i was

d I I d t t.ed t h et hyl
T ot i TR P3RS R A ™
dried over(5gficii baykddt Ane. mr}ﬁ&%faﬁﬂféﬁ allfled/ ﬁ%x&uﬁe%a‘é%ﬂb@@d td Whign
compound as” a ‘col’ouriess solid (48.8 g). 1H NVR (CDC13) : 8.32 (d, 1H);

7.47 ( dd to a4 tegnpegataresad stred B&em@hQJI Wi dilutHyith 2thgBace(ate (13H) and1gater
I_ n'ier %de ﬂé8The 01(gamc lg}(/)err(\)wag' se%a}r'gtgd RiSHY évitgwrg?érrz¥ lx_21502ﬂ16'_alt1(§ bRES J2ex 2% N

ml), dried over sodium sulfate and concentrated in vacuo to ~400 ml. Hexanes (1 1) were

added, the mixture was stirred overnight and the precipitate was collected by filtration,
washed with hexanes and dried under vacuum to give the title compound as a colourless solid
(52.3 g), m.p. 190.5-192.5°C.

15 '"H-NMR (DMSO-dg) 8: 8.82 (d, 1H); 7.80 (m, 2H); 7.53 (dd, 1H); 5.25 (brs, 1H); 4.76 (m,
1H); 4.14 (dd, 1H); 3.89 (dd, 1H); 3.64 (dd, 2H).

Intermediate 26: [3-Fluoro-4-(3-methyl-1.2.4-triazol-1-yDphenyl]carbamic acid benzyl

ester
F 0
N=\ %o

)QN’N k \\©
20

Saturated aqueous sodium hydrogencarbonate solution (375 ml) was added to a solution of 3-
fluoro-4-(3-methyl-1,2,4-triazol-1-yl)phenylamine (Intermediate 27) (50.8 g, 0.265 mol) in
THF (1 1). The mixture was cooled to —20°C and benzyl chloroformate (48 ml, 0.336 mol)
was added. The reaction mixture was stirred under N , allowed to warm to room temperature
25 and stirred for 2 days. The mixture was concentrated to approximately half the volume and
diluted with ethyl acetate (1 1). The organic layer was separated and washed with water (2x),
brine (2x), dried over sodium sulfate and concentrated in vacuo. Recrystallisation from ethyl

acetate / hexanes (300 m1/200 ml) gave the title compound (73.0 g), m.p. 152.6-154.9°C.



3-Methyl-1,2,4-triazole (34.5 g, 0.416 nol) and 3, 4-difluoronitrobenzene
(46 mM, 0.416 nol) were reacted as described for Internediate 22.

Chr omat ogwaphy7sms silica gel with 5-50% et hyl acetate i nPo@GEBISIEAd
recrystallisation fromethyl acetate/ hexanes gave the title conpound as
20 light yellow crystals (41.3 g) m p. ,113.8C -114. 3C. The ot her two
isomers yere also isolated. 1H N ) 8: 8.73 (d 1?1)& 8.19-8.23 (m
3H); 2. 53&&’&@1%23@%@%(8 t%)?)fi 3l E@Jﬁ)uarQ?-(m,(Zﬁ)ﬂ r@bﬁ@éhéd@ (s,

oxi me) - i 3}2_151 ( IphenyII-5 [(4- 25

met hyl - 1,72/°3-tri‘d@zol”- 1-yl ) met hyl | oxazol i din-2-one Ni'N - HON-\/N _ N"'
N F V\D 03/ 072575 PCT/ GB03/00785 -77 (5S)-3-[3-Fluoro-4- [(4 car bal dehyde

i -igd I-1-I 1] -5- I gél
(()i(lnggrr:s Fige fny] rvﬁl‘araei‘%/ i IFIn ogthanol and

cooled with an ice water bath bef ore add@i ng diisopropylethylamne (2.6 nl,
15 mol ). N

[ 2, 2-di chl oro-1-net hyl et hyl i dene] mﬁ: enzgnesul f onohydrazide (1.30 g,
4.40 mmol ) 5 was added. The react /was owea2 to stir at 0 Cfor 5
hours. 5The sol vent was renobved Under vacuum and the resi due was pur| fied
by fl ash ) [ i b hanol
in dichl or%ﬁn)gﬁﬁaogg (? frg rgitrb e tlfkeﬁﬁ%&gdﬁgﬁq %gd%fsim’)tegnﬁ%a?AP ) : 386. 2
(M—I+) f 00.25% Tiidlp EiV SBCIE PEMYRIDNEBCMEP]) $n ethad (860 mBHyas Sired af @d0’C under 4. 31

111 d, 10 7
(21 N T Thebt A cogRagt b spbérptogie et st oo g & o
1H) . Int ghaedigt @/ag ﬁladé S%h’tl%fﬂag‘rc FeyuabRof of M}I@}@b%ﬁd%xtracted with ethyl

oxi me) i m dazol™- 1-yliphen - [am nonet hyl | -oxazolidin-2-one O ~\ -0
HO N0 ‘acdtathl (3X)Niﬂlze cargbiged atz)an@ -phaserwarowashad (ith-tsinedx0a Hehg s Sodlum

(1 nt or mooraeeasigh e ga vt B iR llcompnu PR RrvRblat s8R s

t ri pheny ' ghosmhiaTeCk $6:08.3 (d918);"m@Y Jdd, i1kE; de9ceishesh, bay; 8l9e (Bw) ZIQ) undigr
Exanpl e % tB%)gl ve
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15 Intermediate 28: 1-(2-Fluoro-4-nitro-phenvl)-3-methyl-1.2.4-triazole
F
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3-Methyl-1,2,4-triazole (34.5 g, 0.416 mol) and 3,4-difluoronitrobenzene (46 ml, 0.416 mol)

were reacted as described for Intermediate 22. Chromatography on silica gel with 5-50% ethyl

acetate in hexanes and recrystallisation from ethyl acetate/ hexanes gave the title compound as
20 light yellow crystals (41.3 g), m.p. 113.8°C -114.3°C.

The other two isomers were also isolated.

'H-NMR (CDCl5) §: 8.73 (d, 1H); 8.19~8.23 (m, 3H); 2.53 (s, 3H).

Example 16. (S5R)-3-[3-Fluoro-4-[(4-carbaldehyde oxime)-imidazol-1-yl]phenyl]-5-[ (4-
25 methyl-1,2.3-triazol-1-yDmethylJoxazolidin-2-one




the crude title compound (1.18 g). 20 M5 (ES+): 320.33 (MH) for
Cl4H14FN503 1H NVR (MeOH-d41b: 1.63 (s, 2H); 2.82 (m 2H); 3.90 (dd, 1H);
4.09 (dd,wokpn747%4 (m 1H); 7.43 (s, 1H); 7.47 (dd, 1H) PCT/GED3/o852H);
8.07 (s, 1H; 8.10 (s, 1H); 11.61 (s, 111). Internediate 29A! (5R)

3-[3-Fl uoro-4-[(4-carboxal dehyde OX|ne)5 dazol 1-yj | phenyl 1- 25

5- d th lid 2-
A
1.47 q, ™
( 3-[3- Flgug%%z-o g {g-ca oxa glg%s%g;(?rlng Z%E?W%nglg%eg?lg 688%/%8%?%89%5
-1 (7)81yl ] p:oemiydi ]wqﬁ ag'lﬁZé Wmehthlb)sfome(a%cbiég d1r1ﬁopﬁopyitmhﬂamirrer(%dnhﬂé nped). B- 3;]1 g,
nmo met_han n i.chl or o ours
di chl or oﬁ%@ﬁgﬂ’éor(’ﬂc@e%y}e(téﬁﬂiyn%k‘?g}eﬂ‘(yﬁﬁ?zﬁqef 3@%’%’8 (thé ‘é‘qlh é | ayer

vas extkr gokadqddvae r@ﬁéﬁ%n%a@ ré'll@ﬁv@&'% faneoatdor § BwSOTRE E‘@l%lﬁrv%'}élﬁo{/@y ers
were washed once wth brine, dried over magnesi um sul fate and

concent r andet vanden andtheunsitee whs purifiadiey flash Cmmaéogramlpmlrrﬁllqalgéﬁml@)a as a

lid. M (ES+ 4 7 Cl4H FN 03..1 di at - (5R

321 3° Fr uGFBER P A< e ip RS RO BS o Srord i bRufr 251 £).7
d F Ké DN Nv "~N N 10 F A sol uti f
ESZRI) gm[ew Au%?oagmﬂ -cak?f)dgg lgleéﬁN(% i m dazol - 1-yl ] phen l]_g? on e
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crude titdognegQrpound (3.35 g) as a colourless 15 solid. M5 (ES+): 331.30
(M—I+) for CL4HI1FN603 | nternedi ate 29C. (5R)
3-[3-Fluoro-4-[(4-carboxal dehvde)i m dazol -1 -yl ] phenyl | -5-

Intermediate 29: (55)-3-[3-Fluoro-4-[(4-carbaldehyde oxime)imidazol-1-ylJphenyl]-5-

[aminomethyl]-oxazolidin-2-one

N=\ >\\0
HO/Nw N‘§j>7l\l\)\/””2

15 F
(5R) 3-[3-Fluoro-4-[(4-carboxaldehyde oxime)imidazol-1-yl]Jphenyl]-5-(azidomethyl)-

. _ oxazolidin-2-one (Intermediate 29A) (1.53 g, 4.44 mmol) was reacted with polystyrene _
triphenylphosphine (6.08 g, 9.2 mmol) like described for the amine under Example 9 to give
the crude title compound (1.18 g).

20 MS (ES+): 320.33 (MH") for C14H;4FN50;
'"H-NMR (MeOH-dy) &: 1.63 (s, 2H); 2.82 (m, 2H); 3.90 (dd, 1H); 4.09 (dd, 1H); 4.64 (m,

1H); 7.43 (s, 1H); 7.47 (dd, 1H); 7.71 (m, 2H); 8.07 (s, 1H); 8.10 (s, 1H); 11.61 (s, 1H).

Intermediate 29A: (5R) 3-[3-Fluoro-4-[(4-carboxaldehyde oxime)imidazol-1-yllphenyl]-

25 5-(azidomethyl-oxazolidin-2-one

Nj\ >\O +’/N—
HO™ "Xy

F

Hydroxylamine hydrochloride (1.23 g, 17.7 mmol) and potassium carbonate (1.47 g, 10.6
mmol) were added to a solution of (5R) 3-[3-Fluoro-4-[(4-carboxaldehyde)imidazol-1-



[ (et hanesul fonyl ) net hyl | -oxazolidin-2-one 0 N--\ -57~-O0 NN-/O ~i0 S
F 20 Triethylamne (3.0 m, 22 mmol) was added to a slurry of (5R)

3- [ 3- Fl uowo-0d/4f72545 PCT/GB03/00785

car boxal dehyde) i m dazol - 1-yl ] phenyl ] - 5- (hydr oxynet hyl ) - oxazol i di n- 2- one
(Internediate 29D, 5.42 g, 17.8 rrrml) g dICh| oronet hane (100 m ). The
reaction mixture was cooled to Q.. C before

Chi or i devphertIg-ZAtamegRg < BPIdip Al PR e CBPon 348: M FuRe) s
al | oved LRuIRRITh Gy ORI BIREASHISR R NAGEE 15 RhEBLRRRTRHEANS. 166 nmegmyed

under vacuum an remal nin triturated in a mxture of water
(100 m ) waret (1@0 mb)hydre atideel; thelgfeas)layeFiwlas eatracted tavick wil diohtpromethgiod ard gave

th de titl | whi ch h
Further _ BUGOHEI R Es305) tre SHan R ) B pesied Sist Mt ri sl D5
E M;"’) BOEo&ﬁ!fg:tég' hﬁ%@a&h’fﬁ'%ﬁm t‘ﬁ@ tlﬁe cgmfgur(ds(l ﬁ"@):as% s%f(?crln( dd, 1H); 4.25

2|—|) 8. 26
(s, 1H) m@Qs%@%(MH*B@rCmHaﬁmm 5 | ntermedi ate 29D (5R)
3-[3-Fluoro-4-[(4-carboxal dehyde)i m dazol -1 -yl ] phenyl | -5-
(hydroxynet hyl ) - oxazolidin-2-one 0 JN NOH F

[ 3- Fl uor enéirinediatd 2918 Ipihor i JazirbéxallitpfiRNmtitlafa 1AM KenglL3l benzyl

ester 1 g, nol) was dissolved 1n THE (6.4
L) at 44 evvas cooledto-78 Cand lithium
bis-trimethylsilylamde (1Min THF, 995 mj was added drop w se at such a
rate that the tenperature did not exceed - T Af ter addition stirring
was continued for 40 m nut es th yci dyhv utyrate (144 g, 0.933
nol) was added drop w seod\ur r t N was stirred for an
additional 3 hours and then™at 15 romterrperature over night. Ethyl

acetatle (200 mM) was added and it was stirred for 30
A solution of (5R) 3-[3-fluoro-4-[(4-carboxaldehyde)imidazol-1-yl]phenyl]-5-
[(methanesulfonyl)methyl]-oxazolidin-2-one (Intermediate 29C, 6.601 g, 17.2 mmol), sodium
azide (1.37 g, 21 mmol) and 18-crown-6 (0.050 g, 0.19 mmol) were reacted as described for
Intermediate 24. Aqueous workup afforded the crude title compound (3.35 g) as a colourless
15 solid.
MS (ES+): 331.30 (MH") for C14H;;FNO3

Intermediate 29C: (5R) 3-[3-Fluoro-4-[ (4-carboxaldehyde)imidazol-1-yllphenyl]-5-

[(methanesulfonyl)methyl]-oxazolidin-2-one

20 F :
Triethylamine (3.0 ml, 22 mmol) was added to a slurry of (5R) 3-[3-Fluoro-4-[(4-

carboxaldehyde)imidazol-1-yl]phenyl]-5-(hydroxymethyl)-oxazolidin-2-one (Intermediate

29D, 5.42 g, 17.8 mmol) in dichloromethane (100 ml). The reaction mixture was cooled to 0
°C before addition of methanesulfonyl chloride (2.45 g, 21.4 mmol) by syringe. The reaction
25 mixture was allowed to warm to room temperature overnight. Dichloromethane was removed
under vacuum and the solid remaining was triturated in a mixture of water (100 ml) and
diethyl ether (100 ml). Filtration and washing the solid gave the crude title compound (6.62

g) as a tan solid, which was used without further purification.



m nutes. The sol vent was renoved under reduced pressure, the residue taken
up in water (4 L) and it was stirred for 1 hour. The resulting precipitate
of the crwoesjomses nedi ate (5R) 3-[ 3- PCT/GB03/00785

Fl uor o- 4-[ (4- di met hoxynet hyl )i m dazol - 1-yl ] phenyl ] - 5- (hydr oxymnet hyl ) - oxazol
idin-2-one was collected by filtration,owashed with water and di ssolved in
THF/ water (2.4 L, 5:1). 20 Concentrat ea9HCI (100 M) was added and it was
stirred at roomtenperature for 4 hours. THE was renoved under reduced

pressure; nslgt he m xture was poured into a

sat ur at eaé‘%%ec}us sg% Wo?d gFﬂ%%ydrogencar bonate (4 Q It was stirred
for 1 hOHINRRIDMEO-d 5sBR6As Iy NPlad, 1/hed ps edd, pihate Ivas 28D 5at(ad by
filtration, washed with water dried under vacuum and recrystallized from
et hyl acdfay .514dd,) 1R A7%(me e &26 (selBl $orbolHe PB2¢5.dH) as a col orl ess
solid. s M5 (ES+): 306.26 (NMH+) for CL4HI2FN304 1H NMR (DVBO d6j 8:
3.52-3760 (m 1H); 3.65-3.75 (m 1H); 3.88 (dd, 1H); 4.14 (dd, 1H); 4.75
(m 1H); Ibte2medinte 29D: (SR)3A 3 Finoid-4)[(4-darboxaldehydeyimiddz@el -¢Hphenkt)S- 8. 23

(s, 1H); 8.43 (s, 1H); 9.82 (s, 111). 30 WO 03/072575 PCT/ GB03/00785 -80
| nter ned'w)-_m#@ﬂo € - 009 di met hoxynet hyl )i m dazol -1-v

| l uhenyl | -carbam ¢ acid benzyl ester OO Np NOH N~ -POF

[ 3- Fl uor o- 4-[ (4-di net hoxymet hyl Tzqdaz =1-y henyl am ne (I nternedi ate
29F) (251.7 g, 5 1.026 nol) wa )1\'58 K E (2 L) and cooled to -5 C.
N- net hyl nor phol i ne (156. 15 ga. OHol | owed by drop wi se
addi tion of benzyl chl oroformate (227/9, 1.33 nol) at such a rate that the

tenperature was kept below 4 C. It wds stirred for 2 hours and then

a1 oved iR [(gdmwbwaém%hﬂmn@azek1ﬂﬂ]@h@ny1]r%b¢1@&cﬂﬂdobﬁnﬁ¥ hatire v
pour ed, 0 0

col |l ec Oeglenttﬁ/ rat (5%%4 \%gs%%é Ho?)%islcgss%h;ea% }%J@'r‘lr)ﬂe)g&!ﬁ%l gﬁ{l}g t he title

conpound n{t&i’g@nZIt §as @solad so+18°C élfd-lhlhﬁln( EiVBOathlylsBylathi@b (1M in THEF, 9% &) (s,

2H); 5.39 (s 7.31-7.48 52-
g was addedl_grop wise at such a rartne tha::_?he temperature did not exceed —74 °C. After addition

stirring was continued for 40 minutes and then R-(-) glycidyl butyrate (144 g, 0.933 mol) was
added drop wise during 20 minutes and it was stirred for an additional 3 hours and then at

15 room temperature over night. Ethyl acetate (200 ml) was added and it was stirred for 30
minutes. The solvent was removed under reduced pressure, the residue taken up in water (4 L)
and it was stirred for 1 hour. The resulting precipitate of the crude intermediate (5R) 3-[3-
Fluoro-4-[(4-dimethoxymethyl)imidazol-1-yl]phenyl]-5-(hydroxymethyl)-oxazolidin-2-one
was collected by filtration, washed with water and dissolved in THF/ water (2.4 L, 5:1).

20 Concentrated HC1 (100 ml) was added and it was stirred at room temperature for 4 hours.
THF was removed under reduced pressure, water (1.4 L) was added and the mixture was
poured into a saturated aqueous solution of sodium hydrogencarbonate (4 L). It was stirred for
1 hour and left to stand over night. The precipitate was collected by filtration, washed with
water dried under vacuum and recrystallized from ethyl acetate (3 L) to yield the title

25 compound (148.8 g) as a colorless solid.
MS (ES+): 306.26 (MH") for C14H1,FN30;4
'H-.NMR (DMSO-d¢) §: 3.52-3.60 (m, 1H); 3.65-3.75 (m, 1H); 3.88 (dd, 1H); 4.14 (dd,
1H); 4.75 (m, 1H); 5.26 (m, 1H); 7.52 (m, 1H); 7.75 (dd, 1H); 7.80 (dd, 1H); 8.23 (s, 1H);
8.43 (s, 1H); 9.82 (s, 1H).

30




7.65 (m 2H); 7.93 (s, 1H); 10.21 (s, 111). Internedi ate 29F:

[ 3- Fl uoro-4-[ (4-di net hoxynet hyl )i m dazol - 1-yl ] phenylamne Q O N\ NH2 15
1- ( 2- Fl uowo-0d/0misr3 o- phenyl ) - 4- (di net hoxynet hyl ) - 1H i m daz®CT(dBuwBmo$8di at e
296G (110 g, 0.391 nol) was dissolved in nethanol/water (1.65 L, 10:1),
pal | adi um on carbon (10% 12 g) was adggd and it was brought to refl ux.

Hydrazine (50 nl) was added in :)ortlons nd heatl ng was contl nued for 1
hour. |t Inteemediate2 Q05 [3riplaorerh : azol phe

was resu§i§gr‘)c1§lg lléche wat er (800 rr1) andstlrred for 1 hour The

preci pit ted by filtration, washed with water and dried to

give the title conpound (85.2 g) as a soli . 1H NWR( DVBO d518: 3.21 (s,
. 2 18 (dd, 1H); 7.20
3/ 00785 81 Internediate 29G

6H); 5.35 (s, 1H); 5.64 (s, 2597; 6.4
(s, 1H); 7.72 (s, 1H). WO p3/d725

1- (2- Fl uor o- 4-ni tr o- phenyl 9 met methyl)-1Hinmdazol o N+ O OF
1-(2-Fl uoro-4-nitrophenyl)-14i m dagol e- 4- car boxal dehyde (Internedi ate 30)
(361.7 g, 1.538 nol) was wgpended in dry nethanol (1700 m). Trinmethyl
orthoformate (340 g, 2 nol) and 5 sodjum throgen sul fataﬂg‘?g&é wer e added
and the -kluoredvikk disihetymehylimidazok byllghenyianing (Intqrpedigée 289 (241 & r oom

t enper at yr a g opa S
added &n 0??’%@ ?rsggeldg‘i Sﬁ%@fﬁ{‘ﬁ% m&?odﬁ utNﬁ‘El g’%{ﬁ@%‘%&t}y@’nd
left for 1$4h@ntﬂ$was Idtt&dpfo@l@wadﬂ)@td@op/\ﬁse@dﬂlltleﬁbebleﬂzyl éhlbﬁoufmﬂawczzm@s héd with
water and dried to give the title conpound (402 as a solid. 10 1H NWR

( DVBO- d6Imad) at§u<2hra( ¢ thaffhe temperaiuge W&S}-lf}ept 176192/ ‘t Imas stigrashfoy ¢ gourpapd
8.18-8. 2.n( w%ﬁbco r clf'?ric{nﬁj%{ﬁﬁe@t e QF:xe&gﬁtd'Iﬁ ?eaé?o i ix yre was pourNed over

1-(2- FI uor o-: nltrop en |mua oxa
water (5 L) and stirred for 1 hour. The precipitate was collected by f1ltrat10n washed with

10 water and dried to give the title compound (385.2 g) as a solid.
'H-NMR (DMSO-dg) &: 3.25 (s, 6H); 5.18 (s, 2H); 5.39 (s, 1H); 7.31-7.48 (m, 7H); 7.52-
7.65 (m, 2H); 7.93 (s, 1H); 10.21 (s, 1H).

Intermediate 29F: [3-Fluoro-4-[(4-dimethoxymethyl)imidazol-1-yl]jphenylamine

| M{/ —
N NH,

O\(l§/

O F o

1-(2-Fluoro-4-nitro-phenyl)-4-(dimethoxymethyl)- 1 H-imidazol (Intermediate 29G) (110 g,
0.391 mol) was dissolved in methanol/water (1.65 L, 10:1), palladium on carbon (10%, 12 g)

15

was added and it was brought to reflux. Hydrazine (50 ml) was added in portions and heating
was continued for 1 hour. It was filtered, the solvent removed under vacuum and the residue

20 was resuspended in ice water (800 ml) and stirred for 1 hour. The precipitate was collected by
filtration, washed with water and dried to give the title compound (85.2 g) as a solid.
'H-NMR (DMSO-dg) §: 3.21 (s, 6H); 5.35 (s, 1H); 5.64 (s, 2H); 6.40-6.52 (m, 2H); 7.18
(dd, 1H); 7.20 (s, 1H); 7.72 (s, 1H).




F 15 A m xture of 4(5)-H i mdazol e-3-carboxal dehyde (153.8 g, 1.6 nol),
3,4- - difluoronitrobenzene (267 g, 1.68 nol) and potassi um carbonate (442
g, 3.2 nmowp os7xérsret hyl sul foxi de (700 m) was stirred undecTriBmsogmsa at 90
C for 8 hours. It was cooled to roomtenperature, diluted with ice water
(4 L) and stirred for 30 mnutes. The Pg cipitate was collected by
filtration, vvashed vmth wat er and drled 0 give the title corrpo nd, (369.1
g) as a Intermsdiate 29G: 10 Huorg phenvl)}-d{(dimethexymethvh) Likdimidazolo g6 8:
8.18 (m 1H); 8 56 (m 1H; 8.80 (m 1H); 8.49 (g 1H); 8. 69 (m 1H); 9.72
(s, 1H). WO 03/072575 PCT/ GBOS/\OO7 5\-8 rrpl+e 17:

(5R) - 3-[ 3-Fl uoro-4-[ (4-carboxalydeh N7 daZo -\\1 yl ] phenyl ] - 5- [(4 pentyl -
1,2,3-triazol-1-yl)methyl]oxazolYdin-2-one O ~~-® NN N ONF

(5R) - 3-[ 3-Fl uor o- 4-[ (4- car boxal dehyde) -i i dazol - 1-yl | phenyl ] - 5- [a2| donet hyl
] oxazol idin-2- 5 one (Interrrediéte 29B) (0.507 g, 1.54 mmol) and 1- heptyne
(0.82 m,

1, 4-di oxane }?1%598‘%91 dd a!t Eleeaﬂ'r g%g%%%&%ﬁ@{lgﬁgﬁ%\%%%@ggﬁwg 110 C
under ni fmddp®nas sfusperﬁﬁdlﬂmdrﬁmeﬂﬁhlmmmomnl) Teime thghorttecfonmde (340vza Eumiot) amtl t he

d fied b h Ct fford 10 f t. M5
(AP 5 sedhuip Topkmsen shitess TgbmRisca aban] R penies brsfes Oge e BF 3. 1 5
(m 4H); It]wé%o%)md t8 If%om%erﬁ%erﬁtqﬁa a%éﬂﬁlon 3f &ﬁ(n(rﬂ@arbﬁ)ﬁé’t& in @at%%(l((fw 20?_){)'?&1) 4. 79

(d, 2H); 5.19
(s, 1H); was 36de(dsa,nd]111\1{)1$ stB‘retho( $ hotllllt)wasghﬁlfged(xg],th Wla{)er ({L}mqgi bft]_fgr 2 hours.

(5R) 3{ - Fl uor o-4-[ 4- 1H-i.m.dazol - 4- 15
et i - 1106 gt aom e Qe R N Tl bt ia ot st et RhBRG e ne
compound (402.4 g) as a solid.
10 'H-NMR (DMSO-ds) 8: 3.27 (s, 6H); 5.40 (s, 1H); 7.62 (s, 1H); 8.01 (dd, 1H); 8.18-8.23
(m, 2H); 8.42 (dd, 1H).

Intermediate 30; 1-(2-Fluoro-4-nitrophenyl)-1H-imidazole-4-carboxaldehyde

N=\ I
O X § N\
o}
F
- 15 A mixture of 4(5)-H-imidazole-3-carboxaldehyde (153.8 g, 1.6 mol), 3,4- _
difluoronitrobenzene (267 g, 1.68 mol) and potassium carbonate (442 g, 3.2 mol) in
dimethylsulfoxide (700 ml) was stirred under nitrogen at 90 °C for 8 hours. It was cooled to
room temperature, diluted with ice water (4 L) and stirred for 30 minutes. The precipitate was
collected by filtration, washed with water and dried to give the title compound (369.1 g) as a
20 solid, |

MS (BS+): 236.1 (MH") for C10HgFN30;
'H-NMR (DMSO-ds) §: 8.18 (m, 1H); 8.56 (m, 1H); 8.80 (m, 1H); 8.49 (m, 1H); 8.69 (m,
1H); 9.72 (s, 1H).




H_J""~N~ (5R)-3- {

4-[4-(tert-Butyl (di nethyl)silyloxynethyl)-1Him dazol-1-yl]-3-fluorophenyl
} -5-[(4-woaBlyds7d, 2, 3-triazol - 1-yl ) met hyl ] oxazol i di n- 2- oReT(@GBWHOTSEdI at e
31) (1.4 g, 2.88 mml) was dissol ved in tetrahydrofuran (15 n), and

tetrabutyl amonium fluoride (3.2 m, 9 M 20 solution in THF) was added.
The solution was_stirred for 2 I‘_ours at %oomterrperature and _wat (5? m )
was addeesXa : L 4 SA1apk INAR70}y pnep nel -

gmsthanol |nd|chl ororrethane to
ESP : 373 (MH) for C17HL7FN603 25
3 950(dd 1H); 4.29 (d H); 4.43 (d,

chr onat ogr
gi ve the :
1H NVR (DMBO-d6) 6: 2.25 (s,

3H);

2H); 4.79 (d, 211); 5.00 0 1H) N . 37 1H); 7.43 (dd,
1H); 7.68 (m 2 H); 7.90N¢Es : : 3/ 072575

PCT/ GB03/ 00785 - 83 |.nt eplaedi at & _37/ Nt/

(5R)-3-{4-[4-(tert-Bu (dlrrethI)siIonxyrrethyI)-lI—I—im'dazoI 1-yl]-3-

fl uorophenyl }-5-[ (4-nmethyl - -triazol -1-yl)nethyl]oxazolidin-2-one F O

NAN - NO N=EN ~~ N S (58)-3- {
4-[4-(t er(SR)&}[yF(LdithMbmbkawejwﬁe)ﬁﬁﬂn&dtz)ol 1l-yl]phrbldﬂ}z—ﬁi[aziﬂemhﬂlyﬂeidzubdingﬁqe nyl

b oacoBy 8&%&2&’%@3‘2@5& ¢ b3 BRI -Beets Drbi6T fpeD) were placed )
a a di Chgr% %% g{ét Jubls é}l%xd%%ﬁ?&}%ué i-4511&¢an§ (5 FPY s é?d?leé%ﬁ& feeskoar

on sifica gel wth 1% nethanol in
d| chI or ommxﬂumwag]ameed toel 10i°C 1mdp1r mdugd:n fot 2@ hogrs. ThEs¢IESR)was48moyddHadef or
C23H31FN6C3Si 10 H-N . 0.10 (s, ...0.90 9H).; 25 (s
3H); 3. 9XaQuR andp hg@("(%f uri lfiioby Vg réhé,se I%E?r,c tga Qrdﬁﬁqm@ﬁ??r@u% Em
1 7.4 7k 7(dd, 1H); 7.70 (dd, 1H); 7.90 (s,
H) ; re ?éj@értﬁj%pnm%r e zéFIZIG@%( H) ( H) (

1H) ; I ntermedi a
- 3- { 4-1D4 HENMIR @NISO-dH) Setor8A (1L.TH)y | m&(met%@t Y- S6Hm, 2 2 24 1- (@dy2H); 3.96.61d,

fuorophepyl }-3 GEMmS A, 28524 o', D 295 (da, Demy; 973 (ad, 180 7.77 (@,

1H); 7.91 (s, 1H); 8.26 (s, 1H): 8.46 (s, 1H); 9.85 (s, 1H).

Example 18: (5R)-3-{3-Fluoro-4-[4-(hydroxymethyl)-1H-imidazol-1-ylIphenyl}-5-[(4-
15 methvl-1,2,3-triazol-1-vl)methvl]oxazolidin-Z-one

(5R)-3-{4-[4-(tert-Butyl(dimethyl)silyloxymethyl)-1H-imidazol-1-yl]-3-fluorophenyl }-5-[ (4-
methyl-1,2,3-triazol-1-yl)methylJoxazolidin-2-one (Intermediate 31) (1.4 g, 2.88 mmol) was

dissolved in tetrahydrofuran (15 ml), and tetrabutylammonium fluoride (3.2 ml, 1.0 M

20 solution in THF) was added. The solution was stirred for 2 hours at room temperature and
water (50 ml) was added. The precipitate was collected by filtration and purified by
chroniatography on silica gel with 3 -6 % methanol in dichloromethane to give the title
compound (0.36 g).
MS (ESP): 373 (MH") for C17H;7FNgO3

25 'H-NMR (DMSO-dg) 8: 2.25 (s, 3H); 3.95 (dd, 1H); 4.29 (dd, 1H); 4.43 (d, 2H); 4.79 (d,
2H); 5.00 (t, 1H); 5.16(m, 1H); 7.37 (s, 1H); 7.43 (dd, 1H); 7.68 (m, 2 H); 7.90 (s, 1H);
7.94 (d, 1H).




NH Si (5R)-3-

4-[4-(tert-Butyl (dinmethyl)silyloxynmethyl)-1Him dazol-1-yl]-3-fluorophenyl
}-5- (aziwomsiislry oxazol i di n-2-one (WO 9928317, WO 991034PCTWBI/HBBS17)
(2.0 g, 4.17 mmol) was reacted as described for Internediate 16 to give

the title conpound (1.8 g) as a 20 sol pd, which was taken to the next step
wi t hout further purification. ES 1 for OH29F i anpl e
19: IntermedlaFt)e 31: (5R)-3-{4-[4- (tert-Butvl(dlmethwgl)sﬂvRoxvmeth -1 -mul\ﬁazo?- -vlllz:é- P
(5R) - 3- [}[ul(:) e4-methyl -1, 2, 3-

triazol - I 25 WO 03/ 072575

PCT/ GB03/ 00785 -84 (55)-3- [3- FI uor o+¢- (4 thyl - 1H i m dazol -1-yl) phenyl ]
- 5- (am nonet hyl ) - oxazol i di n-2-ong=\(1n & 33=N0.67g, 2.30 mml) was
7

reacted with diisopropyle yI am e N% and and u,, (
-di chl or oacet one tosylhy (0. 75 g, descrlbed for
Exanpl e 3. Chronat ogr aphy or\l SI lica gel vm t h 0-5% net hanol in

di chl oronet hane gave the 5 title conpound (0. 24 g). M5 (ESP): 357.37 (MH)
f or Cl7H];7$)NGO42 [4-Kie MNER{tENEGredi®1 ) sByloRyrhbthy; L FBEhida2ol 212 k]SS -fl@édpphedyl}4S dd,

?M%J@amew)oxa;z%@m(g&ne %Ila%arm§d1§r§ 3(231(1 }{% 4. Z% H%gl gvas %teg 38 (dd,

I nt er ”E‘dl ﬂ%{ﬁ 1et(1?1|§m§e (3 i, Ll%ﬁmér)(aﬁd @&Wém&b‘adﬁ@ﬂéétéglhﬂaréﬂoh@ kesy! § - 5-

(am nornet oxazol i di n- 2- one O -b-
[ 3- Fl uor (mmielo 4s dtﬁsbhbctd for Example 3 Chromatography on silica gel W1th 1% methanol in

1H i m dazo phen oxazol i din-2-one 15 (Internedi ate
34) (1. Oétf,hl%r?élf P Ve\ﬁ/ﬁgt& Bt(\j\ngtylfé'pol yst yr ene- bound
tri phenylm@my 187 (M 9%r AZH3FDLY; as described for the internediate
amne in anple 9 t(o 4?ve ct]'%e%crude title
10 'H-NMR (DMSO- d(,)S 0.10 (s, 6H); 0.90 (s, 9H); 2.25 (s, 3H); 3.94 (dd, 1H); 4.29 (dd,
1H); 4.63 (s, 2H); 4.79 (d, 2H); 5.17 (m, 1H); 7.40 (s, 1H); 7.42 (dd, 1H); 7.67(dd, 1H);

7.70 (dd, 1H); 7.90 (s, 1H); 7.96 (s, 1H).

Intermediate 32: (55) -3-{4-[4-(fert-Butyl(dimethyDsilyloxymethy])-1H-imidazol-1-yl]-3-

15 fluorophenyl}-5-(aminomethylDoxazolidin-2-one

F o)
=\ >\\o
- ' I A\\S_,—O\JNNN\)\/NHZ T
\I

(5R)-3-{4-[4-(tert-Butyl(dimethyl)silyloxymethyl)-1H-imidazol-1-yl]-3-fluorophenyl }-5-
(azidomethyl)oxazolidin-2-one (WO 9928317, WO 9910343, WO 9731917) (2.0 g, 4.17

mmol) was reacted as described for Intermediate 16 to give the title compound (1.8 g) as a

20 solid, which was taken to the next step without further purification.

MS (ESP): 421 (MH") for CooHFN4O3Si.

Example 19: (5R)-3-[3-Fluoro-4-(4-methyl-1H-imidazol-1-yDphenyl]-5-](4-methyl-1,2.3-

triazol-1-yDmethylloxazolidin-2-one

25



conpound (0.67 g, 2.30 nmmol). This product was carried on to the next
reaction without further purification. Ms (APCl): 291.2 (MH) for
C14H15FNASD 03A@5IHt er medi at e 34: PCT/GB03/00785

(5R) - 3-[3- Fl uor o- 4- (4- et hyl - 1Hi m dazol - 1- yl ) phenyl ] - 5-

(azi donet hyl ) oxazolidin-2-one 0 ~ ON__L,INN/ NN +i F Sodium azide (0.596

g, 9.08 mml) and 18-crown-6 (0. 025 _34095 nmol| ) were added to . a_ 25
sol ut i on(3¥-3-[3-Fluoro-4- (4 methyl-1H-imidazol-1-yl)phenyl]-5-(aminomethyl)-oxazolidin-2-one

L RN AR ) e AT b U R LR G

(8.5 m ) nuﬂ_dﬂ? anaaﬁ@bd @Jaldmofbweam /ynsy@taadné @®. 20, Q.5 Rdes]) asnd@tﬁ’m]pfﬁer e of
nitrogen for 19 hours. It was WD 03/072575 PCT/ GB03/ 00785 -85 poured into

a ni xt ur Examplsthhremetpgraphyan siligr eel vaftO-Rds metbepeldn dirMoreasthapegaveihe h
ethyl .acetate. ned organic |ayers were washed with brine, dried
over sg gﬁﬁcgﬂp?%l}%e(ocﬁn@uered and the solvent was renoved under vacuumto

o100 sl comound (L Syplnag, 2 o019, S 16 (B89 G115 (i)
TS e A8 108 gl s, B 480

(5R)-3-[ éﬁlg)/,l ?%qnﬂ H%H7'2fi‘(§'81491 1, 38/4311911@)1%/ bt Rd, (D) ”?%B)(Hd L1 345 isagm);- | -

10 yl) oxazo |d|n 2-o0ne

(5S) - 5- (Asoredhyl ) - 3-[ 3-f1 uoro 4-(1Him dazol 1-yl ) phenyl ] oxazol i di n- 2-on
e (5.5 g, 19.9 mvol) [Tokuyama, Ryukou; Takahashi, Yoshiei; Tomta, Yayoi;
Tsubouéhi, Masatoshi; Iwasaki, Nobuhi ko; Kado, Noriyuki; Okezaki, Eiichi;
Nagat a, Osanu, Chem cal & 15 Pharnaceutical Bulletin (2001), 49(4),

361- 367] Intesmicdintd 33t (B6t-B-[8-Hladoyd-ahvimech 117 -imidazol-F3Dehemy] }5-and

a, a-di chl orpacet o t osyl hydrazone (6.6 g, 22 nmmol) as described for
Exanpl e @Mﬁ@@iﬁﬁéﬁﬁ—%l lica gel with 0-5% nmethanol in

di chl or onet hane gave the" E 0
NN\ ’@ ko
N N
)\/ \/K/NH

(5R)-3-[3-Fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-5-(azidomethyl)oxazolidin-2-one

15 (Intermediate 34) (1.02g, 3.21 mmol) was reacted with polystyrene-bound triphenylphosphine
~ (8.5g, 12.8 mmol) as described for the intermediate amine in Example 9 to give the crude title
compound (0.67 g, 2.30 mmol). This product was carried on to the next reaction without

further purification.
MS (APCI): 291.2 (MH") for C14H;5FN4O;

20
Intermediate 34: (5R)-3-[3-Fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-5-

(azidomethyDoxazolidin-2-one

0
N\ N>¥ 0 N//N—
)%/ " \AVN//
F

Sodium azide (0.596 g, 9.08 mmol) and 18-crown-6 (0.025 g, 0.095 mmol) were added to a
25 solution of {(5R)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-0x0-1,3-oxazolidin-5-
yl }methyl methanesulfonate (WO 01/81350 Al) (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 hours. It was




title conpound (4.2 g). M5 (ESP): 343.38 (MH) for Cl6HL5FN602 20

IH NVR(DMSO-d_ 8: 2.22 (s, 311); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.76 (d,
2H); 5. l4awo(oaorgys 7. 11 (s, 1H); 7.41 (dd, 111); 7.53 (d, PCHGB03/0635(dd,
1H); 7.67 (dd, 1H); 7.87 (s, 1H); 7.99 (s, 111). Exanple 21:
(5R)-3-[3-Fluoro-4-(4-carbonitrile- 1H—pgg}azol 1- yI)phenyII-5 [ (4-nethyl - 25
1,2,3-triazol -1-yl)nmethyl]oxazolidin-28ne F O i ~ONN NM_~N X W
03/ 0725750112@/11@@311130113 of ethglpace®) argl water and was extracted three times withethyl —

<[1I|3n FI2 uor %%é%t%4 Fﬁ??@ﬁ itr 'oggéa)mcﬁay% A ‘Xas}?éd Wtﬁ%x%{,\éasé?é% Q%ﬁ’&l}lfgﬁ f?tte oxazol i

di i sopr opiyteridnit @8 sttvent v@érdﬁhoved@n&& ioRin téafiord, the dile bbrapaaddal 94e) as a
tosylhydrazone (0.55 g, 1.87 nmol) as described for Exanple 3.
Chr onat 0§P¥bhy on silica gel with 1%to 3% nethanol in dichl oronethane gave
5 the d © 368 (M) for C17HL4FN702
1H NNR?D%%%@ gﬁ Eé%ﬁ’?)ﬂ%ﬁﬁ%@%@%z (dd, 1H); 4.30 (dd, 1H): 4.85 (d,
2H); 5. 18H(NrMR (-DMSO?d(Cr}@ (@i, (s,13ﬂ) 30707 dad( U, 1!7!8 ,(dd7 18]3( GR2 (48 1H)7 .4918 (a4,
1H); 841]_‘&] (1 10 I nternmedi a
(59)-3-13 é&erHanz} c7,a2r ti@th)s 45 e B a’ééﬂ@}ﬁ?pﬂ&ﬁﬂ@:—lﬁ) 7.85 (s, 1H).
(am nonet hyl ) -oxazolidin-2-one F O N O N N NH2
(5R)-3-[3-Fluoro-4-(4-carbonitrile-1H pyrazol - 1- yI)phenyI] 5- (azi donet hyl ) -
oxazol i di n- 2- one (I nt er medi ate 36) (0. 88 g, I hydr ogenat ed as
descri be®Exaumple 20:e(SRd-G- [t Buce:4-(1FE-igidazak : % B-tyip
nmet ha Ior ane gave the t|tIe corrpound (0.46 9). I\/IS (ESP):
302(!@&) NVR (DMBO-d)) S: 1.95 (brs, 1H); 2.86 (m 2H);
3.94 (dd, 1H) 4.15 (dd, 1H); 4.5 (m g,H) 7.56(dd, 1H); 7.80 (m 2H);
8.41 (s, 1H); 9.07 (s, 1H).

N/\ N=N

(55)-5-(Aminomethyl)-3-[3-fluoro-4-(1 H-imidazol-1-yl)phenyl]oxazolidin-2-one (5.5 g, 19.9
mmol) [Tokuyama, Ryukou; Takahashi, Yoshiei; Tomita, Yayoi; Tsubouchi, Masatoshi;
Iwasaki, Nobuhiko; Kado, Noriyuki; Okezaki, Eiichi; Nagata, Osamu, Chemical &

15 Pharmaceutical Bulletin (2001), 49(4), 361-367] was reacted with triethylamine (11.1 ml,

79.6 mmol) and o,o-dichloroacetone tosylhydrazone (6.6 g, 22 mmol) as described for
Example 3. Chromatography on silica gel with 0-5% methanol in dichloromethane gave the”
title compound (4.2 g).
MS (ESP): 343.38 (MH") for C16H;5FNGO;

20 'H-NMR(DMSO-dg) 8: 2.22 (s, 3H); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.76 (d, 2H); 5.14

(m,1H); 7.11 (s, 1H); 7.41 (dd, 1H); 7.53 (d, 1H); 7.65 (dd, 1H); 7.67 (dd, 1H); 7.87 (s,
1H); 7.99 (s, 1H).

Example 21: (5R)-3-[3-Fluoro-4-(4-carbonitrile-1H-pyrazol-1-y)phenyl]-5-[(4-methyl-

25 1,2,3-triazol-1-yDmethylloxazolidin-2-one

_@\%O N=N
N’/




20 I nternedi ate 36:

(5R)-3-[3-Fluoro-4-(4-carbonitrile-1H pyrazol -1-yl)phenyl | -5-

(azi donmetwolopomsazol i din-2-one F O\ - ~~ON N N NG\ RCT/dB03/00785
(5R)-3-[3-Fluoro-4-(4-carbonitrile-1H pyrazol -1-yl ) phenyl ] -5-[ et hyl sul f ony
| oxymet hyl ] - 25 oxazolidin 2-one (Intergediate 37) (1.1 g, 2 89 mol ) was
di ssol ved_in sodi.um _azi de 5,18 added _and it
was stirfed-b3 1?1@0@ 1464 Céfbl%{!i?ﬂse 1prywa%1§§al«>f>hqqyar§e&ﬁnnﬁ Ffa}d“éget ate

031 072575 e B SR G B P T R rBP MisS p e e [P
dried ov 6r96rmgmgsmdm amlémmammommﬁz@hem 5519087 wanalyns descidbedefot he

title product C%g M5 (ESP): 328 (M) for CI4HIOFN702 1H NMR (DVBO-d 6:
3.92 (dd Exgq})le 3 oqlat@graphy on gilica gfelrﬁ/ltlgi_ﬁo to §‘7@gleth@poll1pi)dlc}r}org@€%ne gaye )

7.83 ( ]?—qt 9.07 (s, 1H). Internediate 37:

{(5R) - ? [t U%Oé&%(((?ﬂ é rbon| trile-1H pyrazol-1-yl)phenyl|-5-

[ ((met hy[l\$$|[E@yI%@)(M}ﬁ*Qthmeﬁxazol idin 2-one F O ~NbJ O OAS N~ ||
O 10 A §I urr

Csr 31 SRR BMSO-ok% 355 AHYe 306, (i D5 1430 @y SR 156 30y - LS et hy
) - oxazolirgl B-53-@ae nﬁﬁ(@dm e7§§()dd 4 9 (sL1dp WPls) 1H51 0.07 (5, 1HD).
) s 3

di chl ororret’hane was cool ed and triefhyl am ne , 1.95
mol ) was added, followed by net hanesulfonyl chl ori de (0 21 g, 2. 18 mol ) .

After { h di

bi car b@nif‘ur%ﬂ G g % LML A Sedram
di chl oro@hﬁﬁﬁeth@ Og{g,hgmnq\ge(;nenagnem um suI fate and soI vent rem)ved under
vacuum romat ogr apny on silica

F
/N\ %O
P S NH
NF

(5R)-3-[3-Fluoro-4-(4-carbonitrile-1 H-pyrazol-1-yl)phenyl]-5-(azidomethyl)-oxazolidin-2-

one (Intermediate 36) (0.88 g, 2.7 mmol) was hydrogenated as described for Intermediate 16.
15 Chromatography on silica gel with 3- 5% methanol in dichloromethane gave the title
compound (0.46 g).
MS (ESP): 302 (MH") for C14H12FN502
'H-NMR (DMSO-dg) &: 1.95 (brs 1H); 2.86 (m, 2H); 3.94 (dd, 1H); 4.15 (dd, lH) 4.65
(m, 1H); 7.56(dd, 1H); 7.80 (m, 2H); 8.41 (s, 1H); 9.07 (s, 1H).
20
Intermediate 36: (5R)-3-[3-Fluoro-4-(4-carbonitrile-1H-pyrazol-1-yl)phenylj-5-

(azidomethyD)-oxazolidin-2-one

F 0]
. C i _
\ 0] -N
7%
%/N N\/K/N//N
N//

{(5R)-3-[3-Fluoro-4-(4-carbonitrile-1H-pyrazol-1-yl)phenyl]-5-[methylsulfonyloxymethyl]-
25 oxazolidin 2-one (Intermediate 37) (1.1 g, 2.89 mmol) was dissolved in DMF (12 ml), sodium

azide (0.38g, 5.18 mmol) was added and it was stirred at 70 °C for 3 hours. It was partitioned

between ethyl acetate and saturated aqueous sodium bicarbonate solution. The organic phase



gel with ethyl acetate gave the title product (0.40 g). M5 (APCl): 381
(M#) for C15HLI3FN4O5S 1H NWR (DVMBO-d6) .b: 3.28 (s, 3H); 3.92 (dd, 1H
4.27 (dd,wokpn726754 (m 2H); 5.08 (m 1H); 7.56 (dd, 111pCT/GH3/0078F 2H) ;
8.41 (s, 1H); 9.07 (s, 1H. 20 Internedi ate 38:
(5R)-3-[3-Fluoro-4-(4-carbonitri I e- 1H—pg.;azo| -1 -yl)phenyl | -5-

(hydr oxynet hyl ) oxazol i di n-2- one ~ONM _J~OH_ N A solution

benzyl 3¥@p W@ﬁhﬁdﬂl(ﬂllwé%ﬁ@l%@@%%l dmﬁ‘%/‘]")%ﬁ@ﬁwsé%fpﬁﬁlrﬁﬁfi énq FeRcentr, at e
39) |3 drofuran (10 m) was cooled to -78 C
and n- buggﬁl‘%Jva 1%%%%%'gg% nF“ﬂR&§&§F n hexane) was added drop w se under

ni t rogen ﬂ Sh). §128r(])v]i}ﬁgfdrdil4HQFm7®yt es, (R - glycidylbutyrate (0.30 m,

2.11 mmo}, e rof urane) a r i.se. .Jhe 03L072575
R T R S RO A et Rl
tenper gt yfg. ard (ﬁpg}megqty(gqua@ Gtir{gd overnight. It was quenched with
aqueous anmoni um ¢hl'oride solution (4M°, extracted with ethyl acetate and
dried over magnesi um sul fate Chromat ogr aphy on silica gel with hexanes/
ethyl acetate (1; ] ! [ ( (0.45 9g).
5 M5 (ESPMermediale of: ()21 2 RORoserpyragol-vaphenyli-a+ 1), 3.71
X ‘i’né l@@-oxja%&l)idln‘hgﬁe(m 1H): 5.27 (t, 1H); 7.56
s, 111). Internedi ate 39:
henyl carbamate F O N -b-H 10

Benzyl
Thi onyl chI ori de (0 23 n1) was ded a spipred solution of benzyl
4-[ 4- (am nocar bonyl ) - 1H pyrazjgl - =

Nuorophenyl car banat e
(I'nternmediate 40) (0.76 g, | ) D!\h‘f)()O/ Yy at 0 C The resulting

m xture was warned to roonNt/errperature and stirred for 1 hour. It was
guenched w th aqueous saturated sodi um bi carbonate Qolution, extracted with

ethyl 10 A slurry of (5R)-3-[3-fluoro-4-(4-carbonitrile-1H-pyrazol-1-yl)phenyl]-5-(hydroxymethyl)-

oxazolidin-2-one (Intermediate 38) (0.44 g, 1.45 mmol) in dichloromethane (7 ml) was cooled
to 0 °C and triethylamine (0.27 ml, 1.95 mmol) was added, followed by methanesulfonyl
chloride (0.21 g, 2.18 mmol). After 2 hours, the solution was poured into a saturated aqueous
sodium bicarbonate solution and layers separated. It was extracted with dichloromethane,

15 dried over magnesium sulfate and solvent removed under vacuum. Chromatography on silica
gel with ethyl acetate gave the title product (0.40 g).
MS (APCD): 381 (MH") for C5H13FN4O5S :
"H-NMR (DMSO-de) &: 3.28 (s, 3H); 3.92 (dd, 1H); 4.27 (dd, 1H); 4.54 (m, 2H); 5.08 (m,
1H); 7.56 (dd, 1H); 7.83 (m, 2H); 8.41 (s, 1H); 9.07 (s, 1H).

20
Intermediate 38: (SR)-3-[3-Fluoro-4-(4-carbonitrile-1H-pyrazol-1-yl)phenyl]-5-

(hydroxymethyloxazolidin-2-one

F (0]
N\ %O
/L/ OH
N

A solution of benzyl 3-fluoro-4-(4-cyano-1H-pyrazol-1-yl)phenylcarbamate (Intermediate 39)

25 (0.71 g, 2.11 mmol) in tetrahydrofuran (10 ml) was cooled to —78 °C and n-butyllithium (1.37

ml, 1.6 M in hexane) was added drop wise under nitrogen. After stirring for 30 minutes, (R)-

glycidylbutyrate (0.30 ml, 2.11 mmol, in 1 ml tetrahydrofurane) was added drop wise. The



15 acetate, dried over sodiumsulfate and sol vent was renoved under vacuum
to give the title product (0.71 g). M5 (ESP): 337 (M#) for CL8HL3FN4AO2 _
, 1H NVR WONBQ72$6j - 8: 5.21 (s, 2H); 7.43 (m 6H); 7.71 ( mpCZIGB03/087840 (s,
1H); 9.23 (s, 1H); 10.32 (s, 1H). 20 Internedi ate 40: Benzyl

4-[ 4- (am nocar bonyl ) - 1H pyrazol - -yl | - 3—88f_l uor ophenyl carbamate N F Yl Z/ \
N~ ~ - OH NH2 1-%4%{ . : .

[ Benzy! oXSHEBSTBUHY W iatHTRd to Hise gerduplheiayiopmitemperatyye prd the cspcag yias stined q
(1.1 9 3vdmidn #Ws huéﬂcﬂE@WQhﬁécﬁlsﬂﬁnﬁﬂﬁn chloride solution (4M), extracted with
benzotri azol e=1-yl -oxXy-trispyrrolidi nophosphoni um hexafl| uor ophosphat e

( PyBob) (thyd acegate 3nd drimdbdyerwergnes imrsplfetd. Chrotiatdgraphyros siligsege{ 24thrhexanesand

triethylanne (0.43 3. was ad . Exces nia solution in

et hanol (ewa\:ﬁ(f)at@g]/s‘é%gl’}@ M‘%@/gﬁﬁ%%@qﬁgﬁ%@i@ &and the resul ting
m xtur & was (ssPy rad v ¥ohout, FN)e;sol vent renoved under reduced pressure
and the residue was taken up in water. It was basified by addig}g 1M sodi um

p
hydr oxi deHsNMRMDMSOzdghidt &R (ax 1 HxcB dd (i 1H):eB A9 (matBh;at &6 (@ i180; 4vidr(m,
magnesi u ulf d ent.l. ungley. um Chrr t.ography on silica
gel it h D3 iRy VA R@I}’,agﬁgg&gﬁé %gggs,?ﬁ%,c?iO? & Dound (0.82 g).

MS (ESP): 355 (MH) for CL8HLS5FN403 1H NVR (DMSO-d 8: 5.21 (s, 2H); 7.19

(brs, 1H); 7.45 (m_ 6H); 7.65 (d, 1H); 7.73 (m _2H); 8.11 (s, 1H); 8.56
(s, 111) ;Inim'nwdia((ta 393 El)grlxzvl 3fﬂuq(r014rM:cpﬁanppllﬂ-pl(vrazol-ll_sl')l)phenvlcalgbamatlél)

1- (4- {[ Benzyl oxycar bonyl | am no} - 2-f luor ophenyl ) - 1H pyrazol e- 4- carboxylic

acid FO ONH OHEthyl 1-(4-f,[be oxy}\a bay am no }
-2-fluorophenyl)-1 H pyrazol e- £¢cN\a o at’e ©(J.
p953) (1.33g, 3.45 mml) was t Ul i et hanol !

Chem 2000, 43, 5,
ater (1/1, 80 15 m),
t et rahydrofuran (10 m) wasdded, fol |l owed by aqueous sodi um hydroxi de
solution (1M

Thionyl chloride (0.23 ml) was added to a stirred solution of benzyl 4-[4-(aminocarbonyl)-
1H-pyrazol-1-yl]-3-fluorophenylcarbamate (Intermediate 40) (0.76 g, 2.14 mmol) in DMF (20

ml) at 0 °C. The resulting mixture was warmed to room temperature and stirred for 1 hour. It

was quenched with aqueous saturated sodium bicarbonate solution, extracted with ethyl

15 acetate, dried over sodium sulfate and solvent was removed under vacuum to give the title
product (0.71 g).
MS (ESP): 337 (MH") for C;gH;3FN4Oy .. o L
"H-NMR (DMSO-ds) 8: 5.21 (s, 2H); 7.43 (m, 6H); 7.71 (m, 2H); 8.40 (s, LH); 9.23 (s,
1H); 10.32 (s, 1H).

20
Intermediate 40: Benzyl 4-[4-(aminocarbonyl)-1H-pyrazol-1-yl]-3-

F 0
YEN/\ @7 »\O/\Q
N N
o S H
NH

2

fluorophenylcarbamate

1-(4-{[Benzyloxycarbonyl]amino }-2-fluorophenyl)-1H-pyrazole-4-carboxylic acid (1.1 g, 3.1
25 mmol) (Intermediate 41) and benzotriazole-1-yl-oxy-trispyrrolidinophosphonium
hexafluorophosphate (PyBob) (1.61 g, 3.1 mmol) were slurried in dichloromethane (25 ml),

and triethylamine (0.43 ml, 3.1 mmol) was added. Excess ammonia solution in ethanol (ZM)



155 M) and it was stirred at roomtenperature for 5 hours. The organic
sol vents were - renoved and the aqueous solution was acidified with

1M aqueowsOhwgairaschl ori ¢ -acid. The acidic solution was ePCTaRBMOIWSt h
ethyl acetate, dried over nmagnesium sul fate and the solvent renoved under
reduced pressure to give the title prodg t (1.1 g. 20 M5 ESP : 356 (MH)
for CLl8HL4FN304 1H NVR (DVMBO-d5) : 5.21 2H); 7.44 (m 6H); 65 (d,
1|-|) 7. 7yva(s@dded12m)i thgrepolting rmxm;g wagstgged(fgr 1 hpyr. The sq]gergtgemgg}q)d ur@gr 65 (s,

(SR - 5 [ e Pty 1o bR AR a5y Fares pasiied R agitne 4 gogting
met hy{ }h%dN&xId’el sol@ion land thé@éﬁbﬂcte@%ﬂpéthﬂl deefdte)died EvdraupmesiimGuifate and O N=N

(5R) 3- [ SomenBpisd ander vagwim ¢ rampnesarap onsilicagehwith 0ol % peathano] inseth¥dz i domet h
yl) - oxgz?l(lsa t?l.‘e v@t‘h%rfgl 96'5811’%99?((} é%/%t ernediate 43) (1.00 g, 2.84 mml) and

5,6,7, I or o- 03/ 072575 PCT/ GB03/00785 -90

1, 4- di hyMS{HSP): %BQNEH}%MM@@H@M@J 82 g, b5. 67 rrm)l) was suspended in dry
1, 4-di oxape (4 1 | a ina
Sith cﬁm&& A et A8 neebr a8 Wik 1 22 lmme
sol vent Feﬁ{j @%@ﬁu?ﬁ) Q.8 ?H? aphy on silica gel with 0-10%

met hanol | |ch ‘or onet e gave t | e conpound together with the 5

correspondi ng 5-nethyl triazole regl 0| sonmer. This m xture was purified by

o O OG0 £ PGl LD R 397G 2 R SRR Bu iD= ©°

I A\CAVERAW | Ao L=y

393. 14 (Igl;lixﬁovagga,ggSHﬂFMOBS NVR (DI\/ISOdG) b: 1.89 (q, 2H); 2.00 (d, 2H);
2.24 (s, 3H; Z. 07 (t, 2H); 3.07 (t, 111); 10 3.41 (m 2H); 3.87 (dd, 1H);

4.22 (dd, 1H); 4.75(d 211) 511(F 1H R 7. 21 ( 1H); 7.36 (dd, 1H);
Ii\'opyr/a\n-CE ) phenyl | -5-[ (4-

7.40(dd 1H); 7.88 (s,
O azoI|d| n--2-one, Z-lsoner O S+ N~

H)
(5R) - 3-[ 3-Fluoro-4-(1-oxo-tetr hy
met hyl -1, 2, 3-triazol -1-yl)
ONNN\/ VN~ 15

(5R) - 3-[ 3- Fl uor o- 4- ( 1- oxot etrahydro 2H t hi opyr an-4-yl ) phenyl ] -5-(azi donet hy
|') - oxazolEtE§1N-=(4-{ [benzyloxycarbonyl]amino }-2-fluorophenyl)- 1 H-pyrazole-4-carboxylate

(J.Med.Chem, 2000, 43, 5, p953) (1.33g, 3.45 mmol) was taken up in ethanol/ water (1/1, 80
15 ml), tetrahydrofuran (10 ml) was added, followed by aqueous sodium hydroxide solution (1M,
155 ml) and it was stirred at room temperature for 5 hours. The organic solvents were
removed and the aqueous solution was acidified with 1M.aqueous hydrochloric.acid. The
acidic solution was extracted with ethyl acetate, dried over magnesium sulfate and the solvent
removed under reduced pressure to give the title product (1.1 g).
20 MS (ESP): 356 (MH") for C1sH14FN30;4
"H-NMR (DMSO-d) 3: 5.21 (s, 2H); 7.44 (m, 6H); 7.65 (d, 1H), 7.71 (dd, 1H); 8.10 (s,
1H); 8.59 (s, 1H); 10.28 (s, 1H); 12.65 (s, 1H).

Example 22: (5R)-3-[3-fluoro-4-(1-oxo-tetrahydro-2H-thiopyran-4-yl)phenyl]-5-{ (4-

25 methyl-1,2.3-triazol-1-yDmethylloxazolidin-2-one, E-Isomer

F Q
OO
N/

(5R)-3-[3-Fluoro-4-(1-oxo-tetrahydro-2H-thiopyran-4-yl)phenyl]-5-(azidomethyl)-oxazolidin-
2-one, E-isomer (Intermediate 43) (1.00 g, 2.84 mmol) and 5,6,7,8-tetrachloro-2,9-dimethyl-




2-one, Z-isoner (Internmediate 42) (1.00 g, 2.84 mol ) and

5,6,7,8-tetrachl oro-2,9-di nethyl - 1, 4-di hydro-1I, 4-et henonapht hal ene (1. 82
g, 5.67 nwolop/ovasre reacted as descri bed for Exanple 22 t oPgirGBoG/oGB88 ¢
(33% of the title conmpound as a white solid. 20 M5 (APCl): 393.14 (MH)
for C18H21FN4038 NNR (DIVBOd6j & 1. 69 ( 2H) 2 24 (s 3H) 2.36 (g, 2H);
2.84 (m . 2.97 % 4.24 (dd, %Ji-i)
4.76 (d, ¥ ihydgoqlA- e&henqqaptithabenesl 38,5 éhynmobzwawsaaidem dryz1 ﬂéhwae H)
(58 - o 1 TF) ThePRag RO ARAL S8 plifedins sedhcings Smifh micropaye pepctpr (Persona
(azi dorreﬂhyllrﬂsmyaiztol 804C lﬁer23(bnnmute?§- hereiveRt Wis réiovéd inGac®s: Uiothategraghy onN
and WO 03/ 072575 PCT/ 03/ 00785 1 Internedi ate. 43: .

(5R) - 3- f Slig a%}rvzsttm v( 19% o6 oaelia Hissomeihang ey et Saymphadyagether with the
(azi dog‘at‘:&i‘ésg 'Iﬂétﬂylztngﬂﬁe rﬁ_&%ﬂ&r ThisQuixEie Was uPiIfléLd b% Bhromatography
(5R) - 3-(3-F oro tetrahydro- t hi opyran-4-yl phenyl ydr oxymet hyl ) oxa
zol i di n- 2a @heocd mlmmmg%)z PEPOBY iy hexqnds WrB)Vf)OﬁA% gdBls%bDﬁ/téld titla dry

di chl or onet ha d cooled to OC. Triethylamne (0.50 m, 3.60
mmol ) anf® IH‘B?‘*@rﬂ% l?}}F)osr@B chloride (0.26 M 3.30 mvl) were added. The
reacti onMg gARCE: \3@§1,$T(MH?90@181Q£: ,$5 mnutes then allowed to warmto

roomtenperature. It was stirred at or a further 70 m nutes then water (40
m) wasNAREDMSDresh:chBd (@PEDhAHY (dagid)y; 0as (s8Par a08dS, 2801 8d7dkdiD);

coi i a107r4] trheBpmadydee oS Bl E7E L BHEG si ] vt sowiietelo ) -
Sodi um aziz@edd 0892 4 (ad; B3);"BE ks, whg, added and it was stirred at 85C for
60 mnutes. It was cooﬁ ed t0 room'tenperature and concentrated in vacuo.

Water (100 m ) was added and the product extracted into ethyl acetate (200
m). TheExample 23: (5R)-3-[3-Fluoro-4-(1-oxo-tetrahydro-2H-thiopyran-4-yl)phenyl]-5-[(4-

methvl-1.2.3-triazol-1-ylimethyl]-1.3-oxazolidin-2-one, Z-Isomer

F 0
AN —

(5R)-3-[3-Fluoro-4-(1-oxotetrahydro-2 H-thiopyran-4-yl)phenyl]-5-(azidomethyl)-oxazolidin-

15

2-one, Z-isomer (Intermediate 42) (1.00 g, 2.84 mmol) and 5,6,7,8-tetrachloro-2,9-dimethyl-
" 1,4-dihydro-1,4-ethenonaphthalene (1.82 g, 5.67 mmol) were reacted as described for
Example 22 to give 0.370 g (33%) of the title compound as a white solid.
20 MS (APCI): 393.14 (MH") for C1sH,;FN,403S
NMR (DMSO-dg) 6: 1.69 (d, 2H); 2.24 (s, 3H); 2.36 (q, 2H); 2.84 (m, 2H); 2.97 (d, 2H);
3.07 (dd, 1H); 3.88 (dd, 1H); 4.24 (dd, 1H); 4.76 (d, 2H); 5.12 (m, 1H); 7.25 (dd, 1H);
7.39 (dd, 1H); 7.43 (dd, 1H); 7.89 (s, 1H).

25 Intermediate 42: (5R)-3-[3-Fluoro-4-(1-oxo-tetrahydro-2H-thiopvran-4-y)phenyl]-5-

(azidomethyvlDoxazolidin-2-one, Z-Isomer

F 0]
>\\o
N\\N+

and



ethyl acetate |ayer was separated, dried over magnesi um sul phate, filtered,
then concentrated 15 in vacuo to yield a pale yellow oil of the

i nt er nediwDe3azisde. This oil was dissolved in a mxture @®CTEBWIBESet at e
(15 m), nethanol (20 m) and water (20 m) and cooled to 5C. Sodi um
periodate (0.642 g, 3.00 mmol) was addeg, and the reaction mixture left to
stir at room terrperature for 14 hours. t vvas flltered and or anlc
sol vent sintennodiate 43: Q- S RHHOL O Find =£a ittt 4-yhphgnyli-3z 1 e
Wi th ethyl .pcelq ﬁ‘”ga%ghm, r_z O\ﬁ@iq%ﬁqﬁl h SOdI um 20 th| osul fate soI ution,
dried o gv—rra'g'rrei- d, then concentrated in vacuo to
yield 0.983 nmg (93% of the title prductsoas a mxture of the E- and
Z-isoners. Th| s mxture (11.4 , é\&t@d to chromat ography on

'ela

1983

Chirocel OD with 50% 2- pr opame, he flrst product which el uted

was the Z-lsoner (6.212 g), th eco d—'one -1~\+orrer (2.714 g). 25 M5
(APCl): (Z-Isoner) 353.07 (M—|+) for C15H17FN403S NI\?R (DIVISO d6) (Z-1soner)
6170Ed2;236( 2H); 2.85 (m 2H); 2.97 2H); 3.07_(t, 1H);
3.70 (dd{SR}-(3-Blugeo-¢rigtrabepiro-2H4Biopyan- 4114;» ey o3 amromethyﬂmm -2199:

1159, Ky iy o o S R I A0

1. 90 (Q, c@dtd t020°03 TribthAhthine2088 nflgl8.60 2ihol) IndhefHanesbihhionyBehdSrided(0. 28Hit
3.71 (dd, 1H); 3.79 ( 211); 4.14 (dd, 1H),; 4.92 ( 1H);. 7.29 (dd, 1H);
7.38 ( dd3 39mmol) weanad Tilg Iyactlgn E;géwfﬁ wasystirred at 0°C for 45 minutes then allowed

5R) - 3- HOL: LB [ {d-
(5 5L M A Al OB A ) 3 By S el o,
(5S) - 5h( ﬁms agdl—ﬁ hﬁ‘yie)dicaﬂoroznethane éaygr was separated dnecll over magnlesilém sulphate,

tet ro I opyran - ro azalldin
E | ﬁt Q?Héaﬂtalteé an@r)cmecpé%@af@d "6¥4ﬁ¥6|t9 y Eﬁe @@&F Qf IPL lla?wgfﬂt%wfﬁ?tﬁwasam ne
(4.2 m, %éolvé@gf%i‘ﬂ?éiroﬂ@ﬁl\@ (B I‘M)C @o@fu%ﬁﬁ&@mﬁzogs W SRS ddded algd it/. 1

mrol ) as descri Chromat ogr aphy ©on silica gel wth 0-5%
met hanol vias sﬁhirechﬁtcﬁﬁ&@ﬁbﬂﬂmrgmse Itzwasaccgﬂeﬂf totrbem t¢mpdretusoansiormmdentMB(UESP) :
395.2 (MH) C1 20F 1H NWVR( O-d6), 6: 7.88  7.25.(d,, 2H) ;
5.14 (m V4§49 at‘?% Yy adge D%(%E%Pm)di%‘ %&?‘:‘te%ﬁ@ e%‘g%?cegﬁiﬁ &Oé.né'é' ?ﬁ?

111)5 2. 8l %eta@é’@aye@w@s? seﬁ)%ate%ﬁﬁﬁed’zo% maEnesiith;suiphBte( Mterdddthen concentrated

15 invacuo to yield a pale yellow oil of the intermediate azide. This oil was dissolved in a
mixture of ethyl acetate (15 ml), methanol (20 ml) and water (20 ml) and cooled to 5°C.
Sodium periodate (0.642 g, 3.00 mmol) was added and the rqaction mixture left to stir at room
temperature for 14 hours. it \;\;a;filtered. and organic solvents reniove.d in ;)acuo. Thc;, -
resulting aqueous solution was extracted with ethyl acetate (80 ml), washed with sodium

20 thiosulfate solution, dried over magnesium sulphate, filtered, then concentrated in vacuo to
yield 0.983 mg (93%) of the title products as a mixture of the E- and Z-isomers. This mixture
(11.4 g) was subjected to chromatography on Chirocel OD with 50% 2-propanol in hexanes.
The first product which eluted was the Z-Isomer (6.212 g), the second one the E-Isomer
(2.714 g).

25 MS (APCD): (Z-Isomer) 353.07 (MH") for C;5Hi7FN4O3S
NMR (DMSO-dg) (Z-Isomer) 6: 1.70 (d, 2H); 2.36 (q, 2H); 2.85 (m, 2H); 2.97 (d, 2H);
3.07 (t, 1H); 3.70 (dd, 1H); 3.80 (m, 2H); 4.16 (dd, 1H); 4.91 (m, 1H); 7.32 (dd, 1H); 7.40
(dd, 1H); 7.51 (dd, 1H).
MS (APCI): (E-Isomer) 353.07 (MH") for C1sHi7FN4O5S




-Internedi ate 44:

(5S)-5-(AmM nonet hyl ) -3-[tetrahydro-2Hthi opyran-4-yl)-3,5- -

di f | uor opWerwglor2sexazol i din-2-one F - / o S/ F 20 PCT/GB03/00785

(5R) - 3-[4-(Tetrahydro- 2Ht hi opyran-4-yl )-3, 5-(di fl uorophenyl ) -5-(azi donet hy
| ) -oxazolidin- 2-one (6.5 g, 18.3 mmwol) ,8nd triphenyl phosphine (5.8 g,
22.0 mol) were reacted as descri bed f'(?2 | nt ernmedi ate 3. Chronat o?_lraphy on

silica ge¥MR@MBOd Fdsameibd: LA0 (aiZdhe FrEhiss RHdie2 83 ddd 2HDuBs (i)

o300 37 T P T8 TaEAIR 0 b AR RB G P oins Pt e S o

1H; 4. 0% 1gidid, 1) 7.39 864, (m). 1H); 2.98 (m  111); 2.81 (m 4H): 2.67 ('
2H): 2.00 (m 4H): 1.59 (s, 2H). WD 03/072575 PCT/ GB03/ 00785 - 93

| nt er medi at e 45:
5R) - 3- f
EaZI) -3 r?{e :i_.;# 1)3' SA[RRREPHVIRS-[(4-

J -
[ 4- (Tet rahw:llvb1zlﬂ~tﬂm'mb\1rs&)mahyl]bxa’&gﬁd(@-bhelor ophenyl) 55
[ (met hanesul fonyl) net hyl ] oxazol i di p- 2- one gi‘?;!g, 30.4 mmol ) was dissol ved

mml ) was added and the m xture
'z ed w ethyl acetate and

%dl um sfiTfete. Chromatography on
Or o e the title conpound
b: 731(d H; 4.92 (m 11-1);

washed with water, brine an8
silica gel with 0-5% nmet hanol— i
as an oil (10.0 g) 10 1H NNR( DlVBOFd6|
4.13 (dd, 1I—2 ; 3.70 111); 98 (dd, 1H); 2. SOém 2H) ;
2.67 (m Gy (Qnmmmﬁhyu@[teqaﬁy@p ﬂapgyrqm;—4 yl) 3,5-difluorophenyl]-oxazolidin-2-

(50 ol TPACARMLOA L OMPAT i bR RERST bhe2p1 30
(5R) - 3t0 [AmbHehd @dwﬂidhi&bbdem@nwymydéamhé (81 g57.1 (ithbl) uodeefibay for Example
3. Chromatography on silica gel with 0-5% methanol in dichloromethane gave 2.13 g of the
title compound.
MS(ESP): 395.2 (MH") C13HoF,N40,8
"H-NMR(DMSO-dg) 8: 7.88 (s, 1H); 7.25 (d, 2H); 5.14 (m, 1H); 4.75 (d, 2H); 4.21 (dd,
15 1H); 3.87 (dd, 1H); 2.98 (m, 1H); 2.81 (m, 2H); 2.67 (m, 2H); 2.24 (s, 3H); 2.0 (m, 4H).

Intermediate 44: (55)-5-(Aminomethyl)-3-[tetrahydro-2H-thiopyran-4-yD-3.5-

difluorophenvljoxazolidin-2-one

~

NH,
F

20 (5R)-3-[4-(Tetrahydro-2H-thiopyran-4-yl)-3,5-(difluorophenyl)-5-(azidomethyl)-oxazolidin-
2-one (6.5 g, 18.3 mmol) and triphenyl phosphine (5.8 g, 22.0 mmol) were reacted as
described for Intermediate 3. Chromatography on silica gel with 0-10% methanol in
dichloromethane and trituration in hexanes gave the title compound (1.98 g) as a colourless
solid.

25 MS(ESP): 329.37 (MH") for C;5H;sFoN,0,S
"H-NMR (DMSO-de) &: 7.30 (d, 2H); 4.63 (m, 1H); 4.05 (dd, 1H); 3.86 (m, 1H); 2.98 (m,
1H); 2.81 (m, 4H); 2.67 (m 2H); 2.00 (m, 4H); 1.59 (s, 2H).




[ (hydr oxynet hyl ) met hyl ] oxazol i di n-2-one (10 g, 30.4 mmol ) was dissolved in
di chl oronet hane (300 m) and triethylamne (8.9 m, 63.8 mml) was added.
It was cowbadotrzs7s 0C and met hanesul fonyl chloride (2.9 m PCI&BO30OMIBE) was
added drop wi se. The reaction 20 was stirred under nitrogen for 2 hours,
and allowed to warmto room tenperaturegslt was diluted with

di chl or oget hane shed th sat urat ed._aqueous sod 1 ol ution,
brine, abBtegmediateda: Ok pht€ YEraneGe Vb ! g) as a
solid, i further purlflcatlon I\/SESP 4080 (MH)
for Clohid 1%&%%}‘@%60%) S. 7.31 (d, 2H); 5.03 (m 1H); 4.49
(m 2H); 4.18 (dd, 1H); 3.83 (m H; 3.7 (s, 3H; 2.98 (m1H); 2.78 (m
2H); 2.66 (d, 2H); 2.05 (m : /07 8 PCT/ GB03/ 00785 -94

I nternediate 47: N >

(5R) - 3-[ 4- (Tet r ahydr o- 2H—th' di f\n’uorophenyl) 5-

| (hydr oxynet hyl ) met hyl ] oxazol i di N F /- S\ / NOH

[3,5-(Di fluoro-4-(tetrahydro- OH- t fi opyran-4-yl) - phenyl]carbamc acid benzyl
ester 5 ($mtmryerbiahoddb/ZH- tﬁlgg}lraﬁm 7>Q) ZE.?(dfmio}oIméﬁ 19hsssol ved | n THE (2800

m ). The solution was cooled to -78C and BuLi (1.47 was added

dr opwi Se [mnéhan@sulfﬂnyl)m@ﬂ]omql@gb%—one kEepi3g mmol eﬁﬁérsa@lﬁi%mdém
The dark t o
TSR el Pt WP

m nut es avtkst Nevas daatedorit &hil dcaaanWaahmitematdrehsm&raidwred@welrsmidgm 10
Met hanol (480 ml) was added and the i}/el Low precipitate stirred for

mi nut es. sEhaterQiramatogsanky ea stlirdigghviD -6 Gencthand o dicklorameihang 53"9‘&/&139 tz‘;ttd’tjed

the orga d Wi th saturated aqueous sodi um chloride (1200
dri EQ&P@@)&%I eva orat ed. The product was taken up in

d| Chl quOﬁHtNMI&D(\@@iﬂsm )7 EN@I)QH&& ¢92T(1®1 BH} 04V19‘Q<ﬂderH)ﬁ3d79' (EOhHHN S. UBEN,
added (2000 m roduct was d._wth i sohexane (500 m)
and dri edHn2t éddé&hc%wf@@ﬁﬂ 8\5&(%6?@ @846%611% the title conpound as
a creamsolid (226 g). 1H NWR(DVSO-d6) (300MHz) S 1.9-2.1 (m 4H); 2.6
(d, 2H) 2.7-2.85 (m 2H); 2.9-3.05 (m 1H); 3.5-3.6 (m 1H); _3.6-3.7 (m
%E)I) 3. @nfeiithedibit) 46:4(5R3-3([U-(Tethahydrd3HAthidpyiran-4i)-3.5-Gliffuéophdidl)-57. 25 (d,

[(methanesulfonyl)methyl]oxazolidin-2-one

Oty

(5R)-3-[4~(Tetrahydro-2H-thiopyran-4-yl)-3,5-(difluorophenyl)-5-

.

-

e

O:c/; =0

15

[(hydroxymethyl)methyl]oxazolidin-2-one (10 g, 30.4 mmol) was dissolved in
dichloromethane (300 ml) and triethylamine (8.9 ml, 63.8 mmol) was added. It was cooled to
0°C and methanesulfonyl chloride (2.9 ml, 36.4 mmol) was added drop wise. The reaction
20 was stirred under nitrogen for 2 hours, and allowed to warm to room temperature. It was
diluted with dichloromethane, washed with saturated aqueous sodium bicarbonate solution,
brine, and dried over sodium sulfate to give the title compound (13 g) as a solid, which was
used without further purification.
MS(ESP): 408.0 (MH") for C16H;9F2NOsS,
25 'H-NMR(DMSO-dq) 8: 7.31 (d, 2H); 5.03 (m, 1H); 4.49 (m, 2H); 4.18 (dd, 1H); 3.83 (m,
1H); 3.27 (s, 3H); 2.98 (m 1H); 2.78 (m, 2H); 2.66 (d, 2H); 2.05 (m, 4H).




20 Internedi ate 47A:

[3,5-(Di fluoro-4-(tetrahydro-2Hthi opyran-4-vl)-phenyllcarbamc acid
benzyl eswero3®7375S FH,, 1--0 PCT/GB03/00785
3,5-(Difluoro-4-(tetrahydro-2Hthiopyran-4-yl)-phenylam ne (Internediate
47B) (200 g, 0.872 nol) was dissol ved. gp.di chl oronet hane (3600 nl) and

P10 e TG e LSS PSS i SRNARSST |

W se ove[(h&dmemﬂ)ﬁlhﬂlﬂ]@aﬁdlﬁih.Qefn‘e sti rr| ng at room tenperature
over ni ght. e brown solution was washed with HO (1M 2250 ml), saturated

aqueous sodiumchloride (2250 m) d drieg (MJSO4). The organi c sol ution
was evaporated to a | ow VWO 03 / GBP3LQO0785 -95 vol une and

i sohexane was added (2000 m§ an 8 wap filtered and dried in the
vacuum oven overni ght to prov |l e upngyas a yellow solid (281
g). 1HNWR(DVMSO-d6 (300MHz) S: 1.9¢2.1 (m 4H); 2.6 (d, 2H); 2.7-2.8 (m

2H); 2.85-3.0 (m 1H); 5.15 (s, 2H); 7.1 (d, 2H) 7.3-7.45 (m 5H); 10.10
(s, 1H). [B5{(Diftroned (@dtmhgdiB- 2H-thiopyran -4-yl)-phenyl]carbamic acid benzyl ester

3 &, Ol Luoro foCURLCabudc o 2 L oovean: 4 XL) ot 0ty £ St W2
470 (17858ed 17828 0 hﬁumaq M Msmﬁ%s Wi d&ﬂ%h&?%@tm{‘@ ho88hdet ditrogen,

Triethylsilane (433 10 was added he reaction m xture cool ed
to 0C anHecpinyg memnmr)ttuwalsela\ddé Qirbe deirks eedosplrtion wasdefit o stirdor 10 wémitesef t t o

bi phagi o “G0f SRFBH 8¢ Fvrigat Yk 1ho miincleck P el s 808 il S 0°
amoni a f§Rednd BElreactidd Joft tHivairMb apibitgk @R overdghtadded and t he

organi c | ayer was washed with water (2400 m ), saturated agueous sodi um

chl oril@e Me_ﬂmr@l fﬂ8P m]d myas dddadymdshe mi@vepr&pl@rta&eéarrecr fer Pgminuegu Satuppied

SAL 3Lﬁ1d \ém(é,%eréu %%9 gﬁrtb”{w}te gﬂ}g UQZ wsag a!i d éaei‘l(ij &gl \g{lsj \%Lhe{i' v&ﬁtjﬁe
solid ( 15z7tuﬂt)ed aqﬂlkdeMBﬁfﬁlﬁCdlﬁbmﬂs?@QM‘lﬁ‘M) Qiied (4 SOQ) arﬂl'é)vapé’rat%ﬁ( fIhe ﬁhl)duth 70

d, 2 2.85 (m .3 3.70 (brs 6.10 (d, 2
( ik was takel(1 up in Ié?chloromethane (2500 mll_? evaporated to a 10\!&/_0 volume and isohexane was

added (2000 ml). The product was filtered, washed with isohexane (500 ml) and dried in the

15 vacuum oven overnight to provide the title compound as a cream solid (226 g).
'H-NMR(DMSO-dg) (300MHz) 8: 1.9-2.1 (m, 4H); 2.6 (d, 2H); 2.7-2.85 (m, 2H); 2.9-3.05
(m, 1H); 3.5-3.6 (m, 1H); 3.6-3.7 (m, 1H); 3.8 (dd, 1H); 4.05 (t, 1H); 4.65-4.75 (m, 1H);
5.2, 1ﬂ); 7.25 (d, 2H).

20 Intermediate 47A: [3.5-(Difluoro-4-(tetrahydro-2H-thiopyran-4-y)-phenyljcarbamic

O

3,5-(Difluoro-4-(tetrahydro-2 H-thiopyran-4-yl)-phenylamine (Intermediate 47B) (200 g,
0.872 mol) was dissolved in dichloromethane (3600 ml) and pyridine (120 ml). The solution
25 was cooled to —~20°C , a solution of benzyl chloroformate (149 ml) in dichloromethane (400

acid benzyl ester

ml) was added drop wise over 1 hour and the reaction left stirring at room temperature
overnight. The brown solution was washed with HCI (1M, 2250 ml), saturated aqueous
sodium chloride (2250 ml) and dried (MgSOy). The organic solution was evaporated to a low



20 Internediate 47C
4- (4- Am no- 2, 6-di fl uorophenyl )t etrahvdr o-2Ht hi opyran-4-ol F S/ NH2 DOH
F 3, 5-Diwbwonaani | i ne (250g, 1.94 nol) was dissolved i n PEE/GE8007881 ) and
cooled to -78C. nBuLi (1.59 M 2560 m ) was added drop wi se over 5 hours
keepi ng the tenperature below - 70C andr? he resulting white slurry was

| sila

tirred for 1 h Chl orotripeth 4.07 25 npl) in THE
{2000 m 1t Sth<anan vt Hea00Hb g S ofaBie it At o bel ow

= 70C and)qbfifin LS&HbTdARLYE) JrWaS I RS othd RUPYelldR, WEHATED gf COM
oo e i Il S4B ehC

terrperature over ni wn so n was r nBuLi
(1340 m )HAHME(MIIS@diﬁd(mﬁ)l\MS)eS @\9el. 11m54H91u2,6 (dkHéplmQZt&@ntBva@rm BOe

bel ow - 70C and the reaction mxture irred for 5 hours. WD 03/072575
PCT/ GB03/(B0#8; -19ds. 71k ah kb 8Hh|7o%37r4§rﬁna5§%e 104848 1. 07 nol) in THE (1500
m) was; added drop wise over 2 hours keeping the tenperature bel ow -70C
during the addition and then the reaction allowed to warmto room

t enper at Unéteravdiate ¢AB: 3.5h@iflaeuwti-4-gletrahydess 2Hi-thigoyran-4541)-phendamdnéM HCL
(approx 2000 m) and it was extracted vv'h:th di et hyl ether (2500 m ). The
organic layer was 5 washed with 5M HC1(1000 m) and the conbi ned aqueous

| ayers were basified using 880 a pH ]1:|1 (1500 m ), then extracted
with diethyl ether (2500 m x 2), h ™ %aturated aqueous sodi um
chloride (1000 m ), dried over MgSOH4 and/ evaporated. The residue was taken
up in dichloronethane (800 m) evaporat Ed to a | ow vol une, |sohexane

(1000n) 4-WAH§1‘1’@Q‘$ @Ndotoph¥RS) LAk &d- M%B%ylﬁEA -detaleanwe sty @7

filtered and dried in a vacuum 10 oven at C overnight to prOV| de 287g of
the titl &. CiGmpolmas dissbINkR{rGhchIsionie3gawHB§0 S1). 2TIE’.6h3(ldlan2 1433 mp 230 I(lDl,) 4H) ;
2. 65 3.82 : 7 2H),. | e 25:
(R - 310 APiageesfls et iy die S50k o 0 b Soomb Meescidken BT Rag e 25.
15 [ (4- mefohyl andliPwas It t8%84 atkodth kérap éiyﬂuk@d@zﬂghtdw&-(e@% ml)QvasAddsd BhdN  F

(5R) - 3-[4- (Tetrahydro-2H-t hi opyran-4 -3, 5-di fl uor ophenyl]-5
[ (4- met hyhe hiphasgc §qlpterpstirred for 30 mlnutes It was made basic w1th 880 ammonia (800 ml, pH

> 11). Diethyl ether (6000 ml) was added and the organic layer was washed with water (2400
ml), saturated aqueous sodium chloride (1200 ml), dried (MgSQOy) and evaporated. The

15 product was diluted with isohexane (1000 ml) and the solid filtered and dried in the vacuum
oven at 40°C overnight to provide the title compound as a yellow solid (157 g).
IH-NMR(CDC13) (300MHz) &: 1.9 (dd, 2H); 2.20(m, 2H); 2.70 (d, 2H); 2.85 (m, 3H); 3.70
(brs, 2E0); 6.10 (d, 2H). - - o

20 Intermediate 47C: 4-(4-Amino-2.6-difluorophenyDtetrahvdro-2H-thiopyran-4-ol
F

OH
F

3,5-Difluoroaniline (250g, 1.94 mol) was dissolved in THF (3800 ml) and cooled to —78°C.
"BuLi (1.59 M, 2560 ml) was added drop wise over 5 hours keeping the temperature below —
70°C and the resulting white slurry was stirred for 1 hour. Chlorotrimethylsilane (502 ml, 4.07
25 mol) in THF (2000 ml) was added drop wise over 2.5 hours keeping the temperature below —
70°C and the resulting yellow slurry was allowed to warm to room temperature overnight. The
brown solution was recooled to —78°C, "BuLi (1340 ml) was charged drop wise over 1.5 hours

keeping the temperature below —70°C and the reaction mixture was stirred for 5 hours.



yl ) met hyl ] oxazol i di n-2-one (Exanple 24) (0.5 g, 1.27 mmol) was oxi di zed
with 3-chloro perbenzoic acid (0.94 g, 3.8 mvol ) as described for

| nt er mediwO®3@725CGhr omat ogr aphy on 20 silica gel wth 0-10%CwatBva0@I8si n

di chl oronet hane gave the title conpound as as colourless solid (0.54 g).
MS(ESP): 427.27 (M+) ClsH20F2N404S 1H- y%ﬁ DMSO-dry b: 7.88 (s, 1H); 7.28

d, 2H); 5.14 111); 4.76 7
Sfl—l) . 3.1d e(rahycggéﬂopzr%s“ ORf (4 2‘#11;% 57 ?LPD(I 1509 %%W@ﬂ ag%péﬂp ’2’?“’&8 ( "
26: (5R) 'hl%mff k} gi g‘rtﬂé fd Qraﬁlré %el%?fvo ”70% rdﬁﬁﬂgﬂfé a%ﬁhfoﬂ'aﬂ@‘fﬁe?&r’chére‘ébﬂcﬂhﬁﬂ%}eld 5-f

(4- meth |azo- - | - oxazolidin-2-one, E-lsomer F ONN +
O -N ~O (Ba afm t foeld) tem;iéra\t@e@@bm?gﬁmdaﬁdt@ommmd togH <énan&§%ﬂﬁé 27:

5R)-3-[3, 5-Di 1- hyd h
oyt 1 (omsot PO e RSl S PR Eb AR B e biiaer gag X
05 ( 58) w?’asfxé]d Mﬁtsmtwr(mownb b @ B RirAned dqudeds-18ydrd wefeQihBﬁi&ﬁ luking 880

[ (4-nmeth 3-triazol-1- yl')methyl]oxazolidin-2-one ( mple 24) (1.0 g

2.5 nmol )anvmumm P 28 1500 hl)sben extragpask Witk dicghyl ether 2509 ng Xn%wylsh&é wit

d bed f t di at h
188(;5:% gc“‘@tt“gaﬁi 4%%%@&%?%{?2?1%8%@0&@%% ?09%5 ﬁgsﬁgr oace%%gatté;cr’%w&é?}\e%é
Z- 1 sonmer o ik uplih Hichidrdinet@n® (SVAUAL e(/aﬂ}%atﬁi!ﬂoafow Veluee, ibyhezhnit (1000101 the
E-isomer (60 10 ng) of the title conpound. (for E- and Z-isomer):

VB( E
411 ( M+)wasegpdomENg 935 caekedmRtcDisol B Yelfow F@W?-S) I)llberedra@l?drzf‘di 1n pryjpeuum o5

0, et A o St Alpg e il > 7 (T M res (g, '

(d 2
%H)_ }151(1 % 31(360181@14 8: 2.367a, 212430 ¢, 48};1.65 &, 1H); 6ra7 (413H); 3.8Z4b(sn
AN ); 6.17 (m, 2H).

Example 25: (5R)-3-[4-(1.1-Dioxo-tetrahydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-3-
15 [(4-methyl-1.2.3-triazol-1-yDmethyljoxazolidin-2-one

F 0]
. i
o)
0 N\N//
F

(5R)-3-‘[4-(Tetrahydro-2H-thiopyran-4~yl)-335 -difluorophenyl]-5 [(4-methyl-1,2,3-triazol-1-

yDmethylloxazolidin-2-one (Example 24) (0.5 g, 1.27 mmol) was oxidized with 3-chloro
perbenzoic acid (0.94 g, 3.8 mmol) as described for Intermediate 2. Chromatography on

20 silica gel with 0-10% methanol in dichloromethane gave the title compound as as coloutless
solid (0.54 g).
MS(ESP): 427.27 (MH") C1sH20F;N404S
'"H-NMR(DMSO-dq) &: 7.88 (s, 1H); 7.28 (d, 2H); 5.14 (m, 1H); 4.76 (m, 2H); 4.22 (m,
1H); 3.88 (m, 1H); 3.37 (m, 4H); 3.10 (d, 2H); 2.43 (m, 2H); 2.24 (s, 2H); 2.03 (d, 2H).

25
Example 26: (SR)-3-[3.5-Difluoro-4-(1-oxo-tetrahydro-2H-thiopyran-4-yl)phenyl}-5-[(4-
methyl-1.2.3-triazol-1-vDmethyl]-oxazolidin-2-one, E-Isomer

F )
- >\O =N
O——S+ LRAR AR N 'I\l
: > N/
F.'




1H); 3.37 (m 1H); .17 (m 1H); 2.81 (m 211); 2.22 (s, 3H); 2.02 (m
Exanpl e 28:

- 3- [ WOD3A7BHX0- 3, 6- di hydr o- 2H-t hi opyr an- 4-yl ) - 3, 5- diPCITGBGpPIISAY| | - 5-
-nmet hyl -2H-tetrazol -2-yl) nmethyll oxazolidin-2-one F OO - N~ONON N
20 F (5R) - 3- 97

4- (1, 1- Di oxo- 3, 6-di hydro- 2H-t hi opyran-4-yl) -3, 5-di f| uor ophenyl ] - 5-

hydr oxyaed hyl ) - oxazol i di n-2-one (WO 01/81350 Al) (0.50 g, 1.39 mmol),
oY ERAGBRIT sk aT3 eObiffioto ML oo, AflAnYafERAAhidyrh R UL A MeV -4 9
2.14 mo T _Ury tetranyar of urar T, and cool ed on an

i ce- wat efnebiaflil,2.3%ribzélsbphorihdadrdntibaxotdeaZelsomedl m, 2.58 mmol) was
added dropw se and the m xture was. stirred at 0 C for 4 hours. Methanol (3
m ) was added, followed by evapora{:ti on of f\he solvent under reduced
pressure and purification b mm @mat qgraphy on silica gel WO
03/ 072575 PCT/ GB03/ 00786=—598 )eeNoni fri | 3% di chl or onet hane. The
materi al obtained after chrane / was LNt at ed from

di chl oronet hane with diethyl etherf/to give the title conpound (0.335 Q).

MB (ESP): 851.02 (2MH+) for CL7HL7E2N504S 1H NVR(CDCL , S: 2.57 (s, 311):
3.05 ( j-[43 - iopyrand -3 Zifludropeny s (4L ethyl-2,28-Giaz60d, 1H) ;
4 91 (g]d,(%?)l—?) F@%iﬁgffﬁ dg,ﬁ%ﬂk}ﬁl‘?ﬁyﬁ. 21 }f)m 1H) ; 5.9%68@%[(1}9; Y, (m "2H).
Exanpl e gPmethyl]Joxazolidin-2-one (Example 24) (1.0 g, 2.5 mmol) was oxidized with sodium

[ (5 et nyPesael 50 i) REGHRRALILSRHANS  ahods R R T 5™
N ~ N " >chromhébg@aphiWiki 16425 @t dcamed thle(if whitd cgntainife’0.19tr¥luoroacetic acid gave
(5R)-3-[4-(1, 1-di oxo- 3, 6-di hydro-2H-t hi op%r an- 4- ) .

yl) - 3, 5- thef4-tromsp A thplfirstlytingnredyatet0dymng b keliovaddyelution R theAbrisrmer1(68o Al )

(0.30.¢,.0.8 I pol ystyrene-tri phenyl phosphine (1.73 mmol /g
| oadi r%g Hﬁ)agtnhaeu e‘f;)é)(r:rf]i)%g c(1)'gi es, Inc. Foster GCity, CA USA 1.46 g, 2.53

mol ) weMSESPS tbvBdandZ dsomed): ah il (MBI Chdher,0305S m ) .
Dii sopr OP}%{' azodi car boxylate (0.33 ml, 1.68 nmol) was added_and the m xture
was 15 stHNMRIMSQdn) Ceipaendurest @ 1y hadlS 2Hne- Hdand Hiad 15 (&t of f
and rinsgdWh! R 3.87 (m, 1H); 335 (d, 1H); 3.20 (m, 1HD); 2.85 (m, SH); 2.24 (s, 3H); 2.05
(m, 1H); 1.65 (d, 1H).
15 (E-isomer) §: 7.86 (s, 1H); 7.24 (d, 2H); 5.11 (m, 1H); 4.74 (m, 2H); 4.19 (m, 1H); 3.84

(m, 1H); 3.37 (m, 1H); .17 (m, 1H); 2.81 (m, 2H); 2.22 (s, 3H); 2.02 (m, SH).

(

SH) .
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N
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Example 28: (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-
[(5-methyl-2H-tetrazol-2-yDmethylloxazolidin-2-one
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(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
(hydroxymethyl)-oxazolidin-2-one (WO 01/81350 A1) (0.50 g, 1.39 mmol),
triphenylphosphine (0.55 g, 2.1 mmol), and 5-methyl-1H-tetrazole (0.18 g, 2.14 mmol) were
dissolved in dry tetrahydrofuran (5 ml), and cooled on an ice-water bath.

25 Diisopropylazodicarboxylate (0.41 ml, 2.58 mmol) was added dropwise and the mixture was
stirred at 0 °C for 4 hours. Methanol (3 ml) was added, followed by evaporation of the

solvent under reduced pressure and purification by flash column chromatography on silica gel



di chl oronet hane. The filtrate was evaporated to dryness and purified by
chromat ography on silica gel with 10% acetonitrile in dichloronmethane. The
mat eri al wbtoaioresds aft er chromat ography was precipitated PC®GB03/00785

di chl oronmet hane with diethyl ether to yield the title conmpound as a white
powder (0.26 g, 71%. 20 M5 ESP 440 0 M—|+) for C181119F2NSO4S

1H NVR(DMSO-d6) S 1.11 (t, ; 2 1 . 3.37 ;

4.29 (ddWIthiilf%) acstooﬁnl@da dl@i@romsthﬁse (Hee mitfmjﬂ obsaingfd efrﬁr Cﬁ&%l)‘atogal;hz}g Wil 1H)

gfﬁ ;(f[ el R %ﬁsﬁ% AR Siher v E RS o fbound (0335 ),
(gR) :ifml %5?%)2&%%2?}0&&1%1EF§\T@%?6‘2'(;'l 1- yIO) ’[;I;glnyr] :
5ot o SATBRIDERS? O STy, Rofg, 4l £5TREL hE: 385 e 2mySa of (38 1P )

(1. 73 mmalgqadb on) mwl@doﬁﬂ?a)s DR(&, nepcsed @ m?ssmstmgl 119y 7.IE>(ﬁme9?. 29.
Chr onat ography on silica gel wth hexanes/ ethyl acetate (2:1 to pure ethyl
acetate) gave the title corrpound (0.17 g). Ms ESP : 369 (M#) for
C16H13FN802 10 1H- NVR(DMSO-d 1.: 2.46 (s, 3H); 3.99 (dd, 1H); 4.36 (dd,
1H) 5. 1ghdthle éSH)(SR§3]f§ (ﬁquIOXJ)@G dfhvﬁl'o-(ﬂ? tlill yraf-4 I@Si-dlfidorly he ]](5-
(dd, 1H); 53 (d Ay, 8.41 (5, IA), 9. anpl €

(5R) - 3- [ HSEHH-D BHGWMMM@W 4-yl)-3,5-difl uorophenyl | - 5-
r(5-propel -2Htetrazol -2-yl)nmethyll oxazolidin-2-one FO.N OSNN,, /I
N 15 F This conpound was preparéd from mopyl 1Htetrazole (0.187 g

1.67 mml) and (5R)-3- B4- - di 3, 6 |hydro 2H-th| opyran-4-yl) -
-di fluorophenyl] -5 - ¢
d

10 5-Ethyl-1H-tetrazole (0.164 g, 1.67 mmol), (5R)-3-[4-(1,1-dioxo-3,6-dihydro-2H-thiopyran-4-
yl)-3,5-difluorophenyl]-5-(hydroxymethyl)oxazolidin-2-one (WO 01/81350 A1) (0.30 g, 0.84
mmol), and polystyrene-triphenylphosphine (1.73 mmol/g loading: Argonaut Technologies,
Inc. Foster City, CA USA, 1.46 g, 2.53 mmol) were dissolved in dry dichloromethane (30
ml). Diisopropylazodicarboxylate (0.33 ml, 1.68 mmol) was added and the mixture was

15 stirred at room temperature for 16 hours. The resin was filtered off and rinsed with

* dichloromethane. The filtrate was evapofated to dryheés and phrified by chrbmétography on
silica gel with 10% acetonitrile in dichloromethane. The material obtained after
chromatography was precipitated from dichloromethane with diethyl ether to yield the title
compound as a white powder (0.26 g, 71%).

20 MS {ESP): 440.0 (NH‘F) for C13H19F2N504S

"H-NMR(DMSO-dy) §: 1.11 (t, 3H); 2.82 (m, 4H); 3.37 (m, 2H); 3.92 (m, 3H); 4.29 (dd,
1H); 5.08 (dd, 1H); 5.15 (dd, 1H); 5.30 (m, 1H); 5.77 (m, 1H); 7.30 (d, 2H).




(hydr oxynet hyl ) oxazol i di n-2-one (WO 01/81350 Al.) (0.30 g, 0.84 mvl) as
described for Exanple 29. The title conpound was obtained as a col ourl ess
solid (0.wbogp72520 M5 SP : 454.0 (MH+) for CL9H21F2N504S PETNNREOVBO- d6) S:
0.86 (t, 3H); 1.64 (m 2H); 2.78 (t, 2H); 2.85 (m 2H); 3.37 (t, 2H); 3.92
(m 3H); 4.29 (dd, 1H); 5.09 (dd, 1H); C$15(dd 1H); 5.30 (m 1H); 5.77
(m 1H); 7.30 (d, 2H. WO 03/ 072575 P ? cBO3/ 00785 -100 Ex% Ie 32

tetrazol - | ) me | oxazql i din-
This co 0
(5R)-3-[3-fluoro-4-(4- rrethyl 1H-123tr|az-l 5

yl ) phenyl ] - 5- (hydr oxynet hyl ) o ol i gjn g (I nternedi ate 19) (1.054q,
3.61 mml) and 5- nethyl - 2Ht et r azed - 7 23 mol ), as descri bed
for Exanple 29. Chromatogrg =% et hanol in

di chl or onet hane gave the ude product (0.72 i s purified further
by trituration with dICh| oronet hane and diethyl ether to afford the title

?g%?ugt [ %91?] %‘i} g%%)f 2' aﬁlg,q %i@niﬁj)yig&[oggag)é)per}_)é] 5-(hydroxymethyl)oxazolidin-2-

1-yl) phenyt krn&rﬁl@élaf@;éijggéb@trﬁﬁégl 5 ilne?vﬁy) EtEYdzbtel(037ex 208 nibbinaRd one was
al so i sol at ed 0 g&}%f or C15H15FN802 1H NVR
n

(DVBO-d 8?01}Zt§8@1€€t$1ph®m1ph®phme(b73 gm}ol/gzﬂo 3 gpyere seagted asdleserhed fer 11
(7dg5 (dd l_DEXf{Ibp}e %4 g%f?lggpog%hﬁpb‘l gﬁ]ll‘::x é'éi) wu}?g@&nés‘? gthyf‘ dcbkate 7(2716to(pqge etl:'rylH)

(5R) =3- {?ac&htépg&e‘khéﬁtléﬁﬁxhbwhrtd‘ﬂmﬁgl)H1 2,3-triazol -1-yl | phenyl } - 5- [(5-
met hyl - 2H—tetrazo| % ) et hyl | _oxazolidin-2-one 0 NN ~-O NON N
N-1 N FMBESRy ( ) for C16Hi3FN3O,

.y ‘(JOJ;;PW%MM 5:0) 4kt brd, 399 (aBZfry; .36 LRNEAY, 5.10 (dd, 1ED; 5.18 (dd,

1H); 5.31 (m, 1H); 7.49 (dd, 1H); 7.74 (dd, 1H); 7.83 (dd, 1H); 8.41 (s, 1H); 9.07 (s, 1H).

Example 31: (5R)-3-[4-(1,1-Dioxo-3.6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-

[(5-propyl-2H-tetrazol-2-y)methyl]oxazolidin-2-one

This compound was prepared from 5-propyl-1H-tetrazole (0.187 g, 1.67 mmol) and (5R)-3-
[4-(1,1-dioxo-3,6-dihydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-
(hydroxymethyl)oxazolidin-2-one (WO 01/81350 A1) (0.30 g, 0.84 mmol) as described for

Example 29. The title compound was obtained as a colourless solid (0.25 g).
20 MS (ESP): 454.0 (MH") for C19Hy1F,NsO4S
'H-NMR(DMSO-dg) 8: 0.86 (t, 3H); 1.64 (m, 2H); 2.78 (t, 2H); 2.85 (m, 2H); 3.37 (t, 2H);

3.92 (m, 3H); 4.29 (dd, 1H); 5.09 (dd, 1H); 5.15 (dd, 1H); 5.30 (m, 1H); 5.77 (m, 1H);
7.30 (d, 2H).




oxazolidin-2-one (Internediate 48) (1.10 g, 3.39 mmol),

5-nethyl -2Htetrazole (0.347 g, 4.09 mol), polystyrene-triphenyl phosphi ne

(phosphi r@ologatisngyl . 51 mol /g, 3.79 g, 5.72 mol ) and di PSOTEIRIPYH7SS

azodi car boxyl ate (0.856 g, 4.11 mol) were reacted as described for Exanple

29 to afford the title product (0.632 g),pfter chromatography on silica gel
0, N i =

(5R - 5. { aapang st (uds f o IR0 A1 2 S 6 0150 (3 hethvi-2H-

triazol - Jteﬁ.h}(nr@ 1|nbt 1 &észﬂlxliL)zlonjthet razol - 1-yl)methyl ] -1, 3-oxazolidin-2

-one was also_i1solate M5 (APCI): 391.0 (MH) for CL5HLI5FN802S

WD 03/ 072575 PCT/ GB03/ 00785 -101 1H— NI\/R DMSO-d6l 8: 2.47 (s, 3H); 2.56

(s, 3H); 4.00 (dd, 1H); 4.37_ %‘t, (m 1L1 5 11 (dd, 1H); 5.19

(dd, 1H); 5.33 (m 1H); 7. 8 9dd, N 86 (t, 1H); 8.65
(d, 1H); 8.90 (s, 1H. 5 I diNg 48
(5R) - 3-{3-fluoro-4-[4-(methvlthio) 123tr|azoINI-yIIphenyI} 5-

(hydr oxynet hyl ) oxazol | din-2-one & NN\ O SN 5-~

3- Fl uor met hyl t hi o) i,azol -1-y en carbamc acid
Lenzyl hésriowﬁgwtnér dﬁr%ﬁaéedi%mé@ %@5 -flpgrost- M%fyqﬂ.f%ié 31?11- THE, 91
m) an -
ol | ovﬁn SR SRR A BRI S ore Greinalu TS 1 08 %%Mcﬁfae“d ’
conpound mﬂEyIQ@-)qtramledﬂ 608 g, 188 dumwl), rasuibscﬁlbed ﬁHrE)pmpleE Zidfhrmnatogmpmwm

DVBO-d61..S: 2. 53 1 6 .(dd,
g 1-1) Ailieg ggl with ES% me no]gn%g)c}?qromi he ga éhf( %:clle glf%?yt (l(_)i) 727§ vv];hlggwe%
2H) ;8. 6%utitied Hifther b9 tﬁﬂ?ﬁfoﬂﬂﬂtm@hléﬁ)methane and dlethyl ether to afford the title

[3-Fluoro-4-[4-(nmethvithio)-1H1, 2, 3-triazol -1 ff/ phenyl] carbamc acid
benzyl egredgucd(0. FHNY). Ih@regoﬁomenc product (5R)-3-[3-fluoro-4-(4-methyl-1H-1,2,3-triazol-

(1 nt orifodr dtaheafi ot e i i P AR B Skl BRSPS p e g islatsg 5
ol ) wer@2pgagted following the procedure for
MS (ESP): 359.31 (MH") for C15sH;sFN3O,
'H-NMR (DMSO-ds) 8: 2.36 (s, 3H); 2.47 (s, 3H); 4.00 (dd, 1H); 4.37 (dd, 1H); 5.11 (dd,
1H); 5.19 (dd, 1H); 5.31 (m, 1H); 7.50 (dd, 1H); 7.76 (dd, 1 H); 7.85 (dd, 1H); 8.32 (s,
15 1H).

Example 33: (5R)-3-{3-Fluoro-4-[4-(methivlthio)-1H-1,2,3-triazol-1-yl|phenyl}-5-[ (5-
methyl-2H-tetrazol-2-vl)methylloxazolidin-2-one

e
v/
\S)%/ \)\/N\N

20 (5R)-3-{3-Fluoro-4-[4-(methylthio)-1H-1,2,3-triazol-1-yl]phenyl }-5-(hydroxymethyl)-
oxazolidin-2-one (Intermediate 48) (1.10 g, 3.39 mmol), 5-methyl-2H-tetrazole (0.347 g, 4.09

mmol), polystyrene-triphenylphosphine (phosphine loading1.51 mmol/g, 3.79 g, 5.72 mmol)

and diisopropyl azodicarboxylate (0.856 g, 4.11 mmol) were reacted as described for Example

29 to afford the title product (0.632 g) after chromatography on silica gel with 5% methanol in
25 dichloromethane. The regioisomeric product (SR)-3-{3-fluoro-4-[4-(methylthio)-1H-1,2,3-

triazol-1-yl]phenyl }-5-[(5-methyl-1H-tetrazol-1-yl)methyl]-1,3-oxazolidin-2-one was also

isolated (0.369 g).

MS (APCD): 391.0 (MH") for C;5H;sFNgO,S



20 Internedi ate 26. Chromat ography on silica gel with 5 %ethyl acetate in
hexanes afforded the title conpound (5.86 g) as a colourless solid. 1H NWR
(CDC13) Swoas3khT25¢s, 3H); 5.22 (s, 2H); 7.15 (m 1H); 7. 31PCT4A3B030p785H) ;
7.72 (dd, 1H); 7.80 (dd, 1H); 7.94(d, 1H). WD 03/072575 PCT/ GB03/ 00785
-102 I nternedi ate 50: 0

3Fluoro4g (methylthloé)%ll—l-l23Itr]iélzol 8/ henyl am ne N - Il _\N
\ NH2 S MMBO0edq) 6: 4% (r8H); 8656 (s, 3H); 4.00 (dd, 1H); 4.37 (1, 1H); 4.79 (m

(1I o LEEF&@%@%@“?S%‘J %‘dc%ﬁﬂe%?%féwe%ﬁfﬂd*% %%’o%ﬁf]%?gﬁ‘i?ol o 76y &ddi ti on
of 62.1 gﬂzf 88590012, A s( 6@).1 g, 0.275 nol). The m xture was heat ed to
90C for our with stirring. It was cooled to roomtenperature,

neutralized with sodi um hydrogencarbonate, extracted with ethyl acetate,

g iygf'aglv sﬁtegﬁghﬁga, 241! gfsg}%al (3% &ﬁ%tﬁﬂ%etﬁﬁhfog-mf,%#ﬂgﬂorﬁ-%%ﬂ%lﬁfﬁ-?Z%g-

g) as a skfdrdxymhbthy)oRazudidin-2cpier was , purified by chromatography on silica
gel with 20-40% et hyl acetate in 10 hexanes,_ which provided further 4.65 g
of product. 1HNWVR (CDO b: 2.57 (s, 3H); 3.6%@; 6.40-6.60 (m 2H):
7.57(dd, 1H); 7.83 (d, 1H). InméP‘{redl 51/ 0

1- (2- Fl uor o-4-nitro-phenyl)-3-(
JINNO S 15 F  4-Methyl thiots?, 3¥tri
3,4-difluoro-1-nitrobenzene (1 59 g, 0O nmol) were reacted as descri bed
for Internediate 27, at 60C for Chr omat ogr aphy . _on silica gel

WL 3 ST Bt ety DR HE A e, H?agg]rlszréprlf*%’éd]tqafha@n%éﬁﬂ&GWI e3eDg g)

t th
oseL e ol hech ot SRR InA BN ) S8 o1l S o e,
3H); 7078ufysate 1H)5 g S71AAnBnd ) werg redctdd follﬁwmmihe pitedure for Intermediate 25 to give

5R) - 3-[4- (Tetrahydro-2H-t hi opyr an- 4- 3,5-dif ro |l -5-[(5-
(5R)-3-1 the(crude t1t1eycompound (19. 4% which w%s used without %uﬂ?lel Bu etn cyatmn [(

2, 3htriazole N--MN - ,0
e (1°15Y, 10 nmol) and

'H-NMR (DMSO-dg) §: 2.53 (s, 3H); 3.50-3.78 (m, 2H); 3.91 (dd, 1H); 4.16 (dd, 1H);
4.72-4.83 (m, 1H); 5.26 (t, 1H); 7.58 (dd, 1H); 7.78-7.90 (m, 2H); 8.62 (d, 1H).

15 Intermediate 49: [3-Fluoro-4-[4-(methylthio)-1H-1,2.3-triazol-1-yl]phenyl] carbamic

acid benzyl ester

3-Fluoro-4-(3-(methylthio)-[1H-1,2,3]triazol-1-yl)-phenylamine (Intermediate 50) (4.65 g, 20

mmol) and benzyl chloroformate (4.25 g, 25 mmol) were reacted following the procedure for
20 Intermediate 26. Chromatography on silica gel with 5 % ethyl acetate in hexanes afforded the

title compound (5.86 g) as a colourless solid.

'H-NMR (CDCl5) &: 2.57 (s, 3H); 5.22 (s, 2H); 7.15 (m, 1H); 7.31-7.43 (m, 5H); 7.72 (dd,

1H); 7.80 (dd, 1H); 7.94(d, 1H).




met hyl -2H-tetrazol -2-yl)met hyl | oxazolidin-2-one FO S NN NNN 25 F W
03/ 072575 PCT/ GB03/00785 -103 (5R)- 3-

[ 4- (Tet r aWQABO7ZZFE t hi opyr an- 4-yl ) -3, 5-di fl uor ophenyl ] - - 5- PCT/GB03/00785

[ (hydr oxynet hyl ) met hyl ] oxazol i di n-2-one (Internediate 47) (0.66 g, 2 muol),
tri phenyl phosphine (0.786 g, 3 mml), ﬁ(ﬂget hyl tetrazole (0.303 g, 3.6
nmol ) and di | soroyl azodl car boxyl at e 59 n1 3 mml vvere reacted as
descri bednt )z 5-bluore ) : L

met hanol in d| chl or orret hane foI | owedyby 400
the title product (0.412 g). MS(E 96
(DVBO-d6). S: 7.24 (d, 2H); 5, 27/3:’:;\(1\{%0;
(m 1H): 3.90 (m 1H): 2.98 (dg 2.
(s, 3H; 2.0 (m 4H). 10 Exanple 35:
(5R)-3-[4-(1, 1-di oxo-tetrahvdro-2H-thi opvran-4-yl)-3,5-difluorophenyll-5-
[(5 n"et h¥b-1210- ¢ €.055zab} 21 \t H(RfRtony-Kindixapbényd)-B-(@eduythiof- 18-H-ZB]tshzole /| N N

%1 (5. Hﬁ%@ﬁ%@%@é%i@ A G ol R Sch oSl BT 5
(0.5 gg énégescr | rgj 02 7B1h&b.CrREARARE WaQ héftédio dPCTEr Phod: WithE@kihg VRS €

reacted as I'ntefmedi ate 2. Chromat ography on silica eI W th
1% net hawak cmcrled;ltmbmtomenane,"neQVéJZteﬂeVlth todang b nogmatboan@@, egtrapted yith.

MS( ESP) : ) for /H19F N5 H- NVR 5.28
(m 1H); o5k aﬁ‘ﬁ fiFgf ovey 56’%1”(‘1?1?“1%% s ‘%"ferttd‘é?(s R “%eﬁ’?eélfce(d(rﬁreﬁﬂﬂ@: 3.36
ggm 3H) CrydtakQz4ifn 0T ethdl 4Rt heBdiks gdvedBe tifle céidbourdl @D &) as dHblid. Fheanpl e
( 5R) - 3- f molter iguor way puriftaddyzhrerhategrapanomsilirg g veithi29-fO%reshi @astpte - f ( 5-
10 hexanes, which provided further 4.65 g of product.
'H-NMR (CDCl3) §: 2.57 (s, 3H); 3.69 (m); 6.40-6.60 (m, 2H); 7.57(dd, 1H); 7.83 (d,
1H).

et hyl acet at e in hexanes gave

VHt), for CL7HL9F2N502S ' H NWVR
(nM21H); 5.07 (m 1H); 4.26

dd, 2H); 2.67 (m 2H); 2.45

Intermediate 51: 1-(2-Fluoro-4-nitro-phenyl)-3-(methylthio)-1H-[1,2,3]triazole

N=N ;p
)%/N N\
\S o~
15 F

4-Methylthio-1,2,3-triazole (1.15 g, 10 mmol) and 3,4-difluoro-1-nitrobenzene (1.59 g, 10

mmol) were reacted as described for Intermediate 27, at 60°C for 18 hours. Chromatography

on silica gel with 3-5% ethyl acetate in hexane afforded the title compound (1.28 g), together

with the corresponding 2H-[1,2,3]triazole (0.66 g). The structures were confirmed by x-ray
20 analysis.

'H-NMR (CDCl5) §: 2.65 (s, 3H); 7.78 (s, LH); 8.14-8.21 (m, 3H).

Example 34: (5R)-3-[4-(Tetrahydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(5-

methyl-2H-tetrazol-2-yl)methylJoxazolidin-2-one




met hyl - 2H-tetrazol - 2-yl ) met hyl | oxazolidin-2-one , Zisomer F O~0OO0-S NN
~N'" iN 0-0- N F 25

(5R) - 3- [ WO Dabrahy dr o- 2H- t hi opyr an- 4-yl ) - 3, 5-di f | uor ophenyCir«dBop&8aEt hyl - 2
Htetrazol -2- yl)methyl]oxazolidin-2-one (Exanple 34) (0.53 g, 1.34 mmol)
was oxidi zed with sodium periodate (0 4 g, 1.47 mol) as described for

I nternmedi ates 42 and 43. Chronmato r n WO 03/ 072575 PCT/ GB03/ 00785
-104 si | (¥R-H#-(Tattahydrosdk-HEo P AY §3ér@ﬂPQ¥PBhﬂyﬂa$Te gave a mixture

t oget her ?Hﬁﬁ-m e d on a

Chi r acel [%&%ﬁ& hy@ﬁ{eﬁﬁg gQirHél'& O|n§ Fum Sg\fila{ng@ g?\ 5 |sogr opanol (1:1)
as el vantriphengiphesphire (t)|7l85g, ermib:,rﬁdm(sﬁm@l teypzas (@30T gl Dénimea$amsbl i d. 5

f d : d ;
556 ( m CHRyPrOy A papRoxsafs OFbat damoh e Haget gafiescipgd (s Exgpln R4
2.95 ( 51 g%&'amatggéﬁhﬁ Bh sitiEd gel4wifP0.010.5% Dethanot th dishloRDethaneGBlIéWed BFH0%

Exanpl e
(5R) - 3- [ 8thiyl am:tabemlﬁe&amgmybtm-ﬂ}tlerprdmm&lglg))phenyl | -5-[(5-nmet hyl -2H 10

Sl Ut on MadsbTEbRA 81330 CHBeRRE5:S Do ol ) i mnhyorous
N, N-di ”eu§m@%5ggdd§.lﬁ) 04, a5 £99 drﬁdlftIP G (ﬁoﬁq)ure by dni 09); (920889,

2.18 Mo Was adde was stirre for 25 mnu

{(5R) - 3- [IBDf B196r(ox, 4H) A2 98t(Hy,| HH)H-2.80 @ldz2); 12.67 Irphﬁﬂyl :} 42(80)3H9 123 (s 4H).
oxazol i di n-5-yl } met hyl net hanesul fonate (WD 01/81350 Al) (0.70 g, 1.90
nmol ) 10as added and the reaction was stirred over ni ght, allow ng the

tenper at §hGnkife 58:36R).3 t1e&ia§5@éﬁ15 dralmdtum Rifn-1.SRC3 5 G SpHbhyll-sd
with eth a saturate aqueous solutron of
sodi um hy@rmethyl-2&F-ttreob2 eth o alz -bnérine (50 mM), and dried over
anhydrous nmagnesi um sul fate. Ethyl. acetateswas renoved in vacuo, and the

crude 20 product was chronat ograph d on m&'\fa gel colum with 0-4%

met hanol in dichl oronet h&@ § conpoung (0.205 g) as a
col ourl ess solid. S /N_

/
0 N_ N
£ N

(5R)-3-[4-(Tetrahydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[ (5-methyl-2H-tetrazol-2-
15 yl)methyl]oxazolidin-2-one (Example 34) (0.5 g, 1.26 mmol) and 3-chloro perbenzoic acid

(0.98 g, 3.8 mmol) were reacted as described for Intermediate 2. Chromatography on silica

gel with 1% methanol in dichloromethane gave-the title compound (0.405 g).” -

MS(ESP): 428.0 (MH") for C17H;9F2N504S

"H-NMR(DMSO-dy) &: 7.27 (d, 2H); 5.28 (m, 1H); 5.14 (m, 1H); 5.07 (m, 1H); 4.27 (dd,
20 1H); 3.91 (m, 1H); 3.36 (mm, 3H); 3.10 (d, 2H); 2.45 (s, 3H); 2.43 (m, 2H); 2.03 (d, 2H).

Example 36: (5R)-3-[4-(1-Oxo-tetrahydro-2H-thiopyran-4-yl)-3.5-difluorophenyl]-5-[(5-

methvl-ZH-tetrazol-2-vl)methvl]oxazolidin-Z-one Z isomer

25 (5R)-3-[4-(Tetrahydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(5-methyl-2H-tetrazol-2-
yDmethylJoxazolidin-2-one (Example 34) (0.53 g, 1.34 mmol) was oxidized with sodium

periodate (0.314 g, 1.47 mmol) as described for Intermediates 42 and 43. Chromatography on



M5 (ESP): 358.32 (MH) for Cl6HL16FN702 1H NVR(DMSO-d6 8: 2.15 (s, 3H); 2.43
(s, 3H; 3.94 (dd, 1H); 4.31 (dd, 1H); 5.10 (m 2H); 5.27 (m1H; 7.22 (s,
1H); 7.3W0ddo726F; 7.61 (dd, 1H); 7.65 (dd, 1H); 7.86 (sPCIHB03/0@B5\\O

03/ 072575 PCT/ GB03/00785 -105 Exanpl e 38:

(5R)-3-[3,5-Di fluoro-4-(1-glycol oyl -1, 21(? , 6-tetrahydropyridi n-4-yl ) phenyl | -
5-[(4-nmethyl-1,2,3-triazol -1-yl)nethylloXazolidin-2-one FQ ON/ N OONN
HO./ - Fsilica gel with 0-5% methanol in dichloromethane gave a mixture together with the

(5R)-3-[ uor ophen
yI1-5-[( O‘I‘ésPﬁﬁ‘ﬁhg ng%&g&% thhr}‘"i}é"zvgﬁ -R eﬁ%lﬂ aﬁ(’fl@f%&%@%@lﬁ:ﬂ’&goﬁa@gﬂpﬁﬂ' P

(I nt er redolat® tﬁih)g Hekafid/ gopdpddbl ithad) as a/laant te pivp ehredtitte ¢ompouing @FOmg) aed hanol
(20 mM). A solutigon of ammonia in nethanol (2 M 10 mM) was added and the
m xture fRleuAessselidat 65 C. After 5 minutes heating was renoved and the
reactign dgr BRER e for 4 hours. The product was

col | ec?e%ﬁ? 41’?(3%@%}%6%{@ ] ?ﬁ}gmet hanol foll owed by diethyl ether,
and dri eaﬁuﬂvmr(wmwm&d@(viezﬂm .06 (nj 1HE £ohpoomdH);7825rud, 13H; 8.88 (m,

col ourl e lid 434 M—I+ f OH2 VR( 50

EvEO. der 1BD:" 315 4 s (bt 383y BES (i L415F 265 ame 20 Thd (& 6B 0k (dgarg)
3.70 (dd, 1H): 3.89 (dd, 1H): 4.08 (br s, 1H); 4. 13-4.14 (m 2H) 4.18 (d,
1) 4.24 (dd, 1H) 464(m 1H) 476(d 211); 5.15 (m 1H); 5.89 (m

1H): 7.3 :
(5.5 xh] (5-methyl-2H

di fl uQDoNtmll—lZ-ﬂ}rhéﬂwliaiﬁmhdm 2-oiiet ri azol 1-yl) et hyl | oxazol idin-2-one F
OO0ON ONN Q-N---<J- N OF

NAO oy

A solution of 5-methyltetrazole (0.18g, 2.18 mmol) in anhydrous N,N-dimethylformamide

(10 ml) was cooled to 0°C, sodium hydride (0.088g, 2.18 mmol) was added and it was stirred
for 25 minutes. {(5R)-3-[3-fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-2-oxo-1,3-

15 oxazolidin-5-yl}methyl methanesulfonate (WO 01/81350 A1) (0.70 g, 1.90 mmol) was added
and the reaction was stirred overnight, allowing the temperature to reach room temperature
slowly. The reaction was diluted with ethyl acetate (150 ml), washed with a saturated
aqueous solution of sodium hydrogen carbonate (50 ml), then with brine (50 ml), and dried
over anhydrous magnesium sulfate. Ethyl acetate was removed in vacuo, and the crude

20 product was chromatographed on silica gel column with 0-4% methanol in dichloromethane

to give the title compound (0.205 g) as a colourless solid.
MS (ESP): 358.32 (MIH") for C16H;6FN70,
"H-NMR(DMSO-ds) 8: 2.15 (s, 3H); 2.43 (s, 3H); 3.94 (dd, 1H); 4.31 (dd, 1H); 5.10 (m,

2H); 5.27 (m,1H); 7.22 (s, 1H); 7.37 (dd, 1H); 7.61 (dd, 1H); 7.65 (dd, 1H); 7.86 (s, 1H).
25




(5R)-3-[3,5-difluoro-4-(1, 2,3, 6-tetrahydropyridin-4-yl)phenyl]-5-[(4-nethyl
-1,2,3-triazol- |- 20 yl)nethyl]oxazolidin-2-one hydrochl oride

(I nt er redweatoa/0s3ys (1.54 g, 3.74 mol) was suspended in dipchiGBodnessiane (10
m). Pyridine (20 mM) was added and the m xture was cooled to O C.

Acet oxyacetyl chloride (0.80 m, 7.48 | ) was added and the reaction

m xture was stirred at room tenperature. “After 16 hours, addi tional

PCT/ GB03/ 00785 -106 and concentrat ed under vacuum Chr omat ogr aphy on
silica gel with ethyl acetate gave 1.MQ9 g the title product. Ms (ESP):

476 (MH) for 022H23F2N505' N Q=N 2.11 (s, 3H); 2.24
(s, 3H); 2.33 (brs, 1H); 3. k8 ; 3.66 (dd, 1H);
3.89 (dd, 1H); 4.09 (s, m 4,13 (s, : 4\/2£1K(§d‘)\|1—|) 4.77 (d, 2H);
4.84 (s, 1H); 4.88 (s, 1H); 514(m'—1H) 5.89 (m 1H); 7.31 (d, 2H); 7.89
(s, 1H). Internediate 53:

(5R) - 3- [ HB-Bl4- Libeetoryiceiyt 12, B6teiratayedys gipr4-uDrd, Sdifluoperdeyyll-S5(4-gthyl-
(ngf:g;] |3 [&?%itrtgarzlolafo )metl){yl?oxazoq}/cfm Xo%% n'tec}lmredmte % (508 gNZ 16'rr’1\|mél) ’\\NI%SN 10 F
enzyl -1, aus?peﬁdédeihraanydt)@somreﬂhdmae D). - 8 sStutlbh biignhephr M netBambl @ MEtOWI 1, 2,
3- trlazol thyI]oxazoI|d|n20ne( ample 39) (1,74 g, 3.74 mol)
was di sscwavedda nddhehmdumrmsrtm@d(ajzﬁ i) AéWdSmu@dh@asm v@as removed and

of 1 et DlgrrCoRard AR co st ot beylSpfl eHher i Y £ or "

30 m nut %atioﬁieafaﬁiehwmdnmamrfammed&o@ibﬂ@mﬁélabﬁu @riedNidd®RF vAdduhtdrgve t he
reaction m xture was concentrated under vacuum The internedi ate

chl or dét Ky tither esampevad (Tesmel) assotolerleshsaligk hanol (20 m) and heated to
reflux. After 30 mn, the reaction mxture was cooled to roomtenperature
and conch$ (ESR @ﬁdMHOé@lEmHtlel‘@sQAe the title conpound as the

hydr ochl or|de salt (1.5 g), which was used wi thout further purification. 20
M5 (ESP) ; HSVMH(EM)PMHZ)DMBG%QMBE@ZS BHHnal38 B, 1H); 2.40 (s, 1H) 3.55 (dd, 1H);

[ (2, mot hgi0595: B0Y 3.4 03 FhaTs nEB A id Gl R T d Y 2305 >

1H); 4.64 (m, 1H); 4.76 (d, 2H); 5.15 (m, 1H); 5.89 (m, 1H); 7.31 (d, 2H); 7.89 (s, 1H).

15

Intermediate 52: (5R)-3-[4-(1-Acetoxvacetyl-1,2.3.6-tetrahydropyridin-4-yl)-3,5-

difluorophenyl]-5-[(4-methyl-1.2.3-triazol-1-yDmethyl]oxazolidin-2-one

}}Q“ -

(5R)-3-[3,5-difluoro-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl]-5-[(4-methyl-1,2,3-triazol-1-
20 yl)methyl]oxazolidin-2-one hydrochloride (Intermediate 53) (1.54 g, 3.74 mmol) was

suspended in dichloromethane (10 ml). Pyridine (20 ml) was added and the mixture was
cooled to 0 °C. Acetoxyacetyl chloride (0.80 ml, 7.48 mmol) was added and the reaction
mixture was stirred at room temperature. After 16 hours, additional acetoxyacetyl chloride
(0.80 ml, 7.48 mmol) was added. After stirring for 3 days, the mixture was poured into

25 dichloromethane, the organic phase was washed with water, dried over magnesium sulfate



FONNONN N F 25

(5S)-5-(AmM nonet hyl )-3-[4-(1-benzyl -1, 2, 3, 6-tetrahydropyridin-4-yl)-3,5-dif
| ur oohenyWp-0¥0&570xazol i di n-2-one (I nternedi ate 54) (3.20PgT/GB0BA0TSHDI ) was
reacted with WO 03/072575 PCT/ GB03/ 00785 -107 diisopropyl ethylam ne (5.60

m, 32.04 mmol) and 1, 1-dichl oroacetongﬁﬁtol uenesul f onyl hydrazone (2.8 g,

9.6 mmmol ) as descri bed for e omat Qgr ap ilica gel
et hyl ac@tbgacepiiptedungler @a“é‘Pmt @IPWY%WFB’M@B&IIC"IER{] WIQ\S%F Sy agape g%f\%]&\%é) 8:

2 24 (s, rs, 2.64 (dd, 2H); 3.05-3.10 5 2H): 3.61
%%?lg?%ﬁugg 23 (dd 1H) ; 4% (;DH) 5 14 (m (1rrn|) 5. 8T)(brs, 1I(-|)S;

(75é)7; ?&#%%Z/?{P@ ﬁfﬁ(:f]f?é yﬁ@)}sirgegl zgt ?etSfahydropyrl di n-4-yl) -
3,5-difl W’M}Pxﬁﬁﬂé%% 25 908, 519, 2Mals Ne; 2,53 (s, 10 2.43 (brs, 110);

(5R) - 5-(
[4-(1-benzyldd, 12{)3,3%6(@arﬁmyd3 @@ycrd (ﬂHD‘r 4,091, -131)54dn3f(kumpp¢aw§dd], m) 34 77
oxazol i di n- 2- one ( 0181350) I;(l

acet oni t £d, RED{ 458 (4 HH); %P (Ralid) i%(rm }H)ﬁﬁ%ﬁén{ﬁlbh%%bm R@I)(78§68dﬂ>29 96
mmol ) was added and the suspension was stirred at roomtenperature for
approximately 16 h. The reaction m xture was 15 concentrated under vacuum
The crude material was purlfled by chrorrat ogr aph on silica gel usi ng
2. 5- 5% nitepmediateS 3 i(SR)-31 3:FeliflmoroHe(1g tetra 4+vil} it . MBS
ESP : 400M—|) C2 3E2N30 00 Mz, DIVBOd6)8 18452
1.93 (s, M—%ﬁ%ﬁ@i’é‘az‘h“ﬁuu; 3.04-3.07 (m 2H): g 36 (H)brs
1H); 3.47 (brs, 1H); 3.84 (dd, 1H)F 4.16 {dd, 1H; 4.95 (m 20 1H); 5.80
(m 1H); 7.27-7.36 (m 7H). Exanpl e 40:

(5R) -3-(4-{1-[(2S)-2, 3- D hygdtoxypr g

_ o h}\\ 2,\65'%- t et r ahydr opyri di n- 4-
yI}-3,5-d|fIuorophenyl)-5-[ A , 2, i =t-yl) net hyl | oxazolidin-2

-one
10 F

(5R)-3-[4~(1-Benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl]-5-[(4-methyl-1,2,3-
triazol-1-yl)methyl]oxazolidin-2-one (Example 39) (1.74 g, 3.74 mmol) was dissolved in
dichloromethane (20 ml) and cooled to 0 °C. Diisopropylethylamine (0.13 ml, 0.75 mmol)
was added, followed by addition of 1-chloroethylchloroformate (0.48 ml, 4.48 mmol). It was
15 stirred for 30 minutes, then allowed to warm to room temperature. After 16 hours, the
reaction mixture was concentrated under vacuum. The intermediate chloroethylcarbamate
was dissolved in methanol (20 ml) and heated to reflux. After 30 min, the reaction mixture
was cooled to room temperature and concentrated under vacuum to give the title compound as

the hydrochloride salt (1.5 g), which was used without further purification.

20 MS (ESP!Z 376 (MH+) for C18H19F2N502

Example 39: (3R)-3-[4-(1-Benzyl-1.2.3.6-tetrahydropyridin-4-yl)-3,5-difluorophenyl]-5-

[(4-methyl-1.2.3-triazol-1-y)methyvl]oxazolidin-2-one

d}Q% b e

25 (55)-5-(Aminomethyl)-3-[4-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3,5-diflurophenyl]-1,3-

oxazolidin-2-one (Intermediate 54) (3.20 g, 8.01 mmol) was reacted with




FONONN ONoO/ --i1 HO1l1, O F HO W 03/072575 PCT/ GB03/00785 -108
(5R) -3-[4-(1-{

[ (4S) -2, 2wDiogwtdsys - 1, 3- di oxol an-4-yl ] carbonyl }-1, 2, 3, 6-t efPcaloRIBOMBS| di n- 4-
yl)-3,5-di fluorophenyl ]-5-[(4-methyl -1, 2,3-triazol-1-yl)nethyl]oxazolidin-2
-one (Internediate 55) (542 ng, 1.08 | ) was dissolved in
tetrahydrofuran (20 m ). A sol utiaon drochloric acid (1N, 10 m) was
added anéll\?%"mé%hﬂaﬁﬁmerﬁsﬁod%WWPP@@ LdrdichlorRagetPRimper at ure. After 64

hours, éféhﬁig(%rﬁ/m%@&oﬁé’ .8 %T%‘u @tn%ngl hy hes@ﬁﬁ&g IE?( RO RS HB raPhy on

extracte acet ate. e aqu ous was W|th a solfution of
10% aqueailga gshditlumhabmw,ttegmdl T4g ektheditlegdoduct.n et hyl acetate. The
conbi ned organics were dried over magnesium sulfate and concentrated under

vacuum  CHroRER(6Q) BIHWY DMSOkd) aazgaal (s MVIE)h 213%brsreHhan ok (i:ldl, BDhB.058.40 dtne
gave 254 of the title Fr oduct H§ES§): 464 g for C21H23F2N505
1TH NVRS( 280; M1éd, (5. 3WB0-3488 (dd; 1H); 2412é£ddé ; 49633HY, 344 (R 1HY)5.8R(bsyy 1HY 11 :

3.57 7 3.89 (dd, 1H); 4.12-4.40 4
4, 73-2W77-2?*ﬁ?-3§§?:9%304§%&%plﬁi-3; 5 15 Em 1H)H? 5.90 (m 1%&?]7.3% (d, 2H);

7.89 (s, 1H). 15 Internedi ate 55:
(5R)-3-[4-(1-{[(4S)-2,2-Di et hyl -1, 3-di oxol an-4-yl | carbonyl }-1, 2, 3, 6-

tetrahyd ridin-4 ol - 1-
yl ) met hyl—Pﬁ%Qé‘Lj%‘? N =6

(5R) - 3- [&§dmﬁdruﬂ@wﬂnkizo?m&1ﬁd@trahydropyrl di n- 4- yl)phenyll 5-[(4- et hyl
-1,2,3-trrazol- T- 20 yl)nethyl]oxazolidin-2-one hydrochl ori de

(Interrrediate 53) (1.13 g, 2.75 mol) was (g\\
0]

dN}pN%NHZ

(5R)-5-(Azidomethyl)-3-[4-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl]-1,3-
oxazolidin-2-one (WO 0181350) (10.60 g, 24.97 mmol) was dissolved in acetonitrile (250 ml)
and water (25 ml). Triphenylphosphine (7.86 g, 29.96 mmol) was added and the suspension

10

was stirred at room temperature for approximately 16 h. The reaction mixture was
15 concentrated under vacuum. The crude material was purified by chromatography on silica

gel using 2.5-5% methanol in dichloromethane to give 7.03 g of the title product.
MS (ESP): 400 (MH") for CyoHy3FoN30;

"H-NMR(500 MHz, DMSO-dg) §: 1.84 (s, 2H); 1.93 (s, 2H); 2.33 (brs, 2H); 2.63 (dd, 2H);
3.04-3.07 (m, 2H); 3.36 (brs, 1H); 3.47 (brs, 1H); 3.84 (dd, 1H); 4.16 (dd, 1H); 4.95 (m,
20 1H); 5.80 (m, 1H); 7.27-7.36 (m, 7H).

Example 40: (5R)-3-(4-{1-[(25)-2.3-Dihydroxypropanoyl]-1,2.3.6-tetrahydropyridin-4-
vI}-3.5-difluorophenyl)-5-[(4-methyl-1,2.3-triazol-1-yl)methyl]oxazolidin-2-one

F 0
0 N N>\\O N=N
HO,,,%; / \/K/Kl\/)\
HO "




suspended in dichloromethane (20 m). Pyridine (2.22 m, 27.50 mmol) was
added and the solution was cooled to O C. A solution of

(4S) - 2, 2-wpmapigls 1, 3- di oxol ane-4-carbonyl chloride (WO @CI&IR300786. 89 ¢,
5.43 mml ) in dichloronmethane (10 mM) was added. After 2 hours, the
solution was poured into water, the or i ¢ phase was washed with brine,
dried 25 over magnesi um sul fate and cog@gntrat ed under vacuum

chr omat o§HRphIA-On{ K b3 RjetethulL3-diekalgn-dadiaaghoayalsé- Sty dsepyridin¢r ¢ | e

L BBl R R 0 o075

2. 30- 2. 481n(emned12fb]35) (5?4271(ﬂg,( m)s ilrhhol) @ay &s(divedlﬂllétrah&dﬁﬁul(ad ((120 ) A sd)hﬁﬁ)m 26

(m S ot 10 Side bbb et ook .

2H); 7. g¢of bgdrocll]l@nc ylggﬂﬂ%mh)lwas added and the reaction xture was stlrre foom

(5R) 3=[ v, I I -5-
(70 Soh O 54 6 KB O s Sbapeehusama a5,

- ~NI extracted with ethyl acetate. The aqueous was basified with a solution of 10% aqueous

5R) - 3-[ 4- 1Aceto cet trahyd r|d| 3f| or.0 enI
5 [ (4- mefPpm afetét fF &ggf‘ctﬁg Wt? ﬁ?ﬁfefa& aig ‘idBrr%é ‘)GE%VSFFp ()1/ ]06
g, 2.32 %thésﬂiﬁ%uﬁa{é Qﬁd‘gﬁﬁeﬂt@atéd‘ul?demé%u‘ﬁ% Gl@(tn)ﬁﬁtﬁgﬂapﬁ?gn Billita g Wik Ugon of
anmoni a in nmethanol (2 M m) was added and the mXxture was heated at
65 C for n&thannhm@shydmdettaﬂ@@aWéMm@tofrtlm)trrblqmé@qtature for 7 hours. The
pr oduct was collected by filtration, washed wi th nethanol followed by
di et hyl0 MS HESP): 464 (WA don@aBsFdislsum to give 618 ng of the title
conpound. MS (ESP): 416 (M) for C20H22FN504 15 1H NVR(DVSO-d6 6: 2.24 (s,
2%% ! 421 zllgﬂm «SOOMH& DMSﬁsdor& 204 (s, By, 02.8272.41 ), 2H3; 960 (g dH);13BY;(m,

6,03 (miBIP70R 8 an, ?4@-(3&9 G 178 43 40 <111,|45H>4éi77 I cpim: s 00 " 1
(5R) 3- Hﬂ(tﬁqﬁq&‘ ;y@cgtgy)l 1?1{37@0" gt%@lhv;dgg) H |n 4-yl)-3-fluorophenyl | -

[(4 friazél yI) | oxazolidin-2-one FO 0 N~ ~ONN
0~_

15 Intermediate 55: (5R)-3-[4-(1-{[(4S)-2,2-Dimethyl-1.3-dioxolan-4-yl]carbonyl}-1,2.3.6-
tetrahvdropyridin-4-yD-3.5-difluorophenyl]-5-[ (4-methyl-1.2.3-triazol-1-

yvDmethyl]oxazolidin-2-one
F O
O N N»\O N:N
O\\"%i / \)\/N\)\
F
7 O

(5R)-3-[3,5-Difluoro-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl]-5-[ (4-methyl-1,2,3-triazol-1-
20 yl)methyl]Joxazolidin-2-one hydrochloride (Intermediate 53) (1.13 g, 2.75 mmol) was
suspended in dichloromethane (20 ml). Pyridine (2.22 ml, 27.50 mmol) was added and the

solution was cooled to 0 °C. A solution of (45)-2,2-dimethyl-1,3-dioxolane-4-carbonyl

chloride (WO 01/81350, 0.89 g, 5.43 mmol) in dichloromethane (10 ml) was added. After 2

hours, the solution was poured into water, the organic phase was washed with brine, dried
25 over magnesium sulfate and concentrated under vacuum. Chromatography on silica gel with

ethyl acetate gave 542 mg of the title product.

MS (ESP): 504 (MH") for Cp4H,7F,N50s



N O

(5R)-3-[3-Fluoro-4-(1, 2, 3, 6-tetrahydropyridi n-4-yl)phenyl]-5-[(4-nethyl-1,

, 3-tri azwbh-0340728j met hyl ] oxazol i di n-2-one (I nternedi ate 5@LT(GB4BOTSS 6. 32
mol ) was suspended in dichloronethane (50 ml) and cooled to 0O C. Pyridine
(5.10 m, 63.22 nmmol) was added 25 fol I@xd by acet oxyacetyl chloride (1.40
m, 12. 64 nmol ) and the mxture was al’l dto warmto roomtenperature.

é; ; 8r7 2%? ‘ 7 4 : 183 6rPdni B3pkasEDna2dels sHt dd0watS (m,
dried ovZﬁ?gaﬁ g g%eﬁne}ﬁh% ggr@%ﬁﬂ)at éﬂgei Q?Q’%’r %c‘ﬂﬁ%@oﬁ;ﬂ%gfaphy

on silicapy %eg mn(fnhlgg hylo2aget HY; £7.92Y& 2H)33.99 @f 1mne title product. M
(APCI): for 'C22H24FN502 5 H NVR(500 MHz, DMBO-d6) S: 2.11 (s,
3H) ; 2.24(s 3H) 2.44 (m 1H); 2.51 (m 111); 358(dd 1H); 3.66 (dd,
1H); 3.90 (dd. 1H) 409412(m 2H) 4.25 (dd, 1H) 477(d 2H) 4.83
(s, 105, PaBId 1] 3 6

7.39-7.
(5R) - 3[ s 4 2708 nethaHoxH uni-<HORe 4 yI)phenyII-5f(4-

met hyl -1, 2, 3-tri azol - 1- yI)rrethyI | oxazol i di n- 2 one FON C H2ZN+/ N ON
\ (5R)-3-[4-(1-B F

enzyl -1, 2, 3, 6- tetrahydropyrlln 7= ' Iu&}*@he -5-[(4-methyl-1H1,2,3
- triazol-1-yl)nmethyl]-1, ) ) (5.13 g, 11.46
mmol) was reacted 15 V\ntHQ [ Iamn ( , 2.29 mmol) and
1-chl oroet hyl chl oroformate (1.50 m, 13. 76 nmol ) as descri bed for

| nt er medi(sr)e3-pB(1- Acgbxyac‘efwchQGeettahtyﬂmpgﬁﬂmm;yﬂ Xﬂu@kgbhen&iﬂa&?ﬁklendﬁyk
(5R)-3-f4-(1-Ben }z/ 3, 6-tetrahydropyri 6) ?éo,lluo hen 1 -5- 4-
met hyl - 11@ Birfazph aﬂ)n@wliwq%m &30RS ERXam é%ﬂeﬂ & @%Swnd%
(59) - g,gf(}u (1nban | uro
phenylT- oxazo |E¥Ilhe)ﬂ;§18$1§zg ﬂt%%@f%t%&# TP%MQQ%%&&RZM’?I%Q V}F/Aes35?((:11:8F‘é(i

wi t h dii apdthepyixeirbwagheated at 65 °C for 5 minutes and then left at room temperature for 7

hours. The product was collected by filtration, washed with methanol followed by diethyl

ether, and dried under vacuum to give 618 mg of the title compound.
MS (ESP): 416 (MH") for CaoHFN504

15 'H-NMR(DMSO-dq) §: 2.24 (s, 3H); 2.44-2.51 (m, 2H); 3.55 (m, 1H); 3.70 (m, 1H); 3.90
(dd, lH);‘ 4.07-4.19 (m, 4H); 4.25 (dd, 1H); 4.62 (m, 1H); 4.77 (d, 2H); 5.13 (m, 1H); 6.03
(m, 1H); 7.27-7.46 (m, 3H); 7.89 (s, 1H).

Example 42: (5R)-3-[4-(1-Acetoxyacetyl-1,2.3.6-tetrahydropyridin-4-yl)-3-fluorophenyl]-
20 5-[(4-methyl-1,2.3-triazol-1-yDmethyl]loxazolidin-2-one

(5R)-3-[3-Fluoro-4-(1,2,3,6-tetrahydropyridin-4-yl)phenyl]-5-[ (4-methyl-1,2,3-triazol-1-

yDmethyl]oxazolidin-2-one (Intermediate 56) (2.49 g, 6.32 mmol) was suspended in
dichloromethane (50 ml) and cooled to 0 °C. Pyridine (5.10 ml, 63.22 mmol) was added
25 followed by acetoxyacetyl chloride (1.40 ml, 12.64 mmol) and the mixture was allowed to

warm to room temperature. After 16 hours water was added, the organic phase was extracted



(23 m, 136 mmol) and 1, 1-di chl oroacet one tol uenesul f onyl hydrazone (15.1 g,
51 mmol) as described for Exanple 3. Chromatography on silica gel with

0- 5% net o®B/o72578t hyl acetate 25 gave 5.17 g of the titPeT/@BRYd0ESS NS
(ESP): 448 (MH) for C25H26FN502 WO 03/ 072575 PCT/ GB03/00785 -111

1H NVR(500 M—lz DIVBOdG) 6 2.24 (s, 3 | 2.45 (brs, 2H); 2.64 (dd, 2H);
3.08-3.09 3.61 (s, 2H); 3.89 8(:1 1H); 406% 1H); 4.76, (d,
2H); 5.1wi rﬁlcmﬂpmeélagg, aghed wjth brineadricp oygr magnesiym sytfasgandcongppytrater

| nt er med

(59)- 5. (AMFHEY) Fromsior b ylionss el e s bPR 9L U1 -

fl uorophpmdhbtoxazol idin-2-one F O 6-Na-b-NX~NH2 The procedure was
identical to that used for Internediate 54, except (5R)-5-(azidonethyl)-3-
[ 4- (1- bemYIABCE: 358NVET' 8d1yOHhBRYNED) n- 4-yl ) - 3-f | uor ophenyl ] - 1, 3- oxazol i d| n
-2-one (WO 10 0181350 Al) (21.19 g, 52.00 mmol ) was used as startlng

gzatz arz .4 gl lﬂm_(sxfo M}Pzibl\T{S@-%%&qutl)(s\g@lQéﬂf%nﬁ@) Mpt (dESRYY; B8P (ﬁl'vﬂ'H)for
(br s 2B)58 (2d.6131)¢ t3. 6€2¢d)d, 1H3. MOBchQHOnﬂOQW 12 en@)(b@%(ddzﬁ«ﬁ) @,Héw(dd

Eait o 4yt xR Bt (Pl W T B 8 2 o

3, 5-di f | gpn.o780OVIH): 5- o
[ (5-met hyl -2H1, 2, 3- tetrazol 2-yl)net hyl | oxazolidin-2-one FO N/ \ N-ON

F 20 5- I\/Ethyl-ll—l—tetrazole (211 ng, 2.51 mmol) was added to a sol ution of
(5R)-3-[4-(1-benzyl- 1,2, 3, 6- tetrahydropyrldln 4- yI) 3, 5- dlfluoro

) el rleyamne(035
m, 2. : AAIT g 3, Y1¢0Xiaj pues a stirred at room tenperature
for 24 hours. N, N-d| rret hyI am nopyr| i ne (2g5 ng, 2.09 mml) was added and

25 the m xture was heated at 75 _C. ter an\additi (l)\lnal 16 hours, additional
5-met hyl -1H T > 2 > O N=
N
¢ el % \)\/’\'I\/)\

(5R)-3-[4-(1-Benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3-fluorophenyl]-5-[ (4-methyl-1H-1,2,3-
triazol-1-yl)methyl]-1,3-oxazolidin-2-one (Example 43) (5.13 g, 11.46 mmol) was reacted

15 with diisopropylethylamine (0.40 ml, 2.29 mmol) and 1-chloroethylchloroformate (1.50 ml,
13.76 mmol) as described for Intermediate 53 to give the crude title compound (4.4g).

Example 43: (5R)-3-[4-(1-Benzyl-1.2.3.6-tetrahvdropyridin-4-yl)-3-fluorophenyl]-5-[ (4-
methyl-1.2,3-triazol-1-yDmethyl]loxazolidin-2-one

20
(55)-5-(Aminomethyl)-3-[4-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3-flurophenyl]-
oxazolidin-2-one (Intermediate 57) (13 g, 34 mmol) was reacted with diisopropylethylamine
(23 ml, 136 mmol) and 1,1-dichloroacetone toluenesulfonylhydrazone (15.1 g, 51 mmol) as
described for Example 3. Chromatography on silica gel with 0-5% methanol in ethyl acetate

25 gave 5.17 g of the title product.

MS (ESP): 448 (MH") for C,5Hp6FN50,



WO 03/ 072575 PCT/ GB03/00785 -112 tetrazole (100 ng, 1.19 mml) was added
and it was stirred for another day. The m xture was poured into water,
extract edwaioBl7srhyl acetate, the organi c phase was dri ed PCT&BRAYISESi um
sul fate and concentrated under vacuum Chromatography on silica gel with
50% 0% hexanes in ethyl acetate gave é& ng of the t|tIe product 5 IVB
(ESP) Eﬁ{l\ﬁ\lf\lﬂ_@q{ or C24H24F2N602 1H N % (9

MAzg DM$(-dspd:13-24 £, éﬂ)(%ﬂ% (brs, z?f-h})» 23646(11d( %H) 23—98 94| »(dd,

1), 4 286000 611 im0 Gtk T oB i A28 VS 1 B A0 ok D

conpound7gl-7.¥eh,eryl a8 {s) 1HRr a pharmaceutical | y-acceptabl e salt, or an

i n-vivo- hydrol ysable ester thereof, 0 QN OSET (l) 10 wherein -N-HET is
selected fromthe structures (la) to (If) below: NN (Rl)u NNRL N (Rl)v
RL (la) (Ib) (Ic) N-" NINNRLN'N' ~--CNN-~RLRL (Id) (le) (If)

wherei § WniRfediafd $7: '(ssiﬁsﬂnﬂﬁﬂbﬁ.wﬁrlm [4L(1-BenZ}-1,53 8- tefrah Cdwipyyidigdodp3- Q
is selectedfromQl tO
ﬂuorophenvl]0xaz011d1n-2-0ne

dN&bN&w

The procedure was identical to that used for Intermediate 54, except (SR)-5-(azidomethyl)-3-
[4-(1-benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3-fluorophenyl]-1,3-oxazolidin-2-one (WO
10 0181350 Al) (21.19 g, 52.00 mmol) was used as starting material. 13 g of the title product

was obtained.

MS (ESP): 382 (MH") for CoH,4FN30,

"H-NMR (500 MHz, DMSO-de) &: 1.84 (s, 2H); 1.93 (s, 2H); 2.46 (br s, 2H); 2.63 (t, 2H);

3.04-3.08 (m, 2H); 3.48 (brs, 2H); 3.85 (dd, 1H); 4.18 (t, 1H); 4.93 (m, 1H); 5.99 (m, 1H);
15 7.33-7.52 (m, 8H).

Example 44: (5R)-3-[4-(1-Benzyl-1,2.3,6-tetrahydropyridin-4-yl) 3.5-difluoro phenyl]-S-
[(5-methyl-2H-1,2.3-tetrazol-2-y)methyl]loxazolidin-2-one

>\\o NN
do@ -

20 5-Methyl-1H-tetrazole (211 mg, 2.51 mmol) was added to a solution of (SR)-3-[4-(1-benzyl-

1,2,3,6-tetrahydropyridin-4-yl)-3,5-difluoro phenyl]-5-(methane-sulfonyloxymethy)-1,3-

oxazolidin-2-one (WO 0181350 A1) (1.00 g, 2.09 mmol) in N,N-dimethyformamide (10 ml).

Triethylamine (0.35 ml, 2.51 mmol) was added and the mixture was a stirred at room

temperature for 24 hours. N,N-dimethylaminopyridine (255 mg, 2.09 mmol) was added and
25 the mixture was heated at 75 °C. After an additional 16 hours, additional 5-methyl-1H-



TON T R3 Q @ W 03/072575 PCT/@03/00785 -114 T T N-,d\ \ /\ TT
Bl Bl BIB @B XU & @B 5 wherein R and R3 are independently sel ected
fromH FRyvo@B/HO7BE8, Ove, SMe, Me and Et; wherein Bl is OPem/GRo3mbmssein T
is selected fromthe groups in (TA) to (TE) bel ow (wherein ARlL, AR2, AR2a,
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 g CY2 are defined hereinbel ow)

(TA) T is selected fromthe fol |l owi ng ps .- 10 (TAa) ARl or AR3; or
(TAb) a HtEepledtOtBEnd il ooyl way a@@?d(@;g@yamnmé mawﬂma diy-+The Ryixtuig was

?g IBIAS ;% ﬁb“%?e (%%@gi (V%?%@l a(:gtAFé?’)th%gaﬁfc ph%e W drlaNver M‘agﬂ\ésiﬂ'm N Ra

sulfate and concentrated under vacuum. Chromatography on silica gel with 50%-0% hexanes

in ethyl acetate gave 288 mg of the title product.
5 MS !ESP!Z 467 (MIF) for C24H24F2N602
'"H-NMR(500 MHz, DMSO-dq) &: 2.34 (brs, 2H); 2.46 (s, 3H); 2.64 (dd, 2H); 3.07 (brs,

2H); 3.61 (s, 2H); 3.91 (dd, 1H); 4.28(dd, 1H); 5.05-5.17 (m, 2H); 5.28 (m, 1H); 5.82 (brs,
1H); 7.27-7.37 (m, 7TH).

10



wherein : R6 is selected (independently where appropriate) from hydrogen,

(1-4Q al kyl, (1- 20 4C) al koxycarbonyl, (1-4C)al kanoyl, carbanoyl and cyano;

R4 and R5warog/orsdependent |y sel ected from hydrogen, hal o, pCmidBogdoomsset hyl ,

cyano, azido, nitro, (1-4C) al koxy, (1-4QalkylS(Oqg- (qis 0, 1 or 2),

(1-4C) al kanoyl, (1- 4C)a|koxycarbony| dﬁﬁnzyloxy-(1-4C)alkyl,

(2-4C) al kanoyl am no, hydr oxyi m no, 03/ 072575 PCT/ GB03/ 00785 -115

4C) al koxlafnik0, - CONRcRv and - NRDRM mhereln any (1-4C)al kyl group contai ned

inthe preceding values for R4 and R5 is optionally substituted by up to

three su stltﬁéﬁ@@xmﬁﬁ@éH@ﬁéﬁﬂﬂﬁﬁDs@Vﬁﬁﬁﬁﬁwﬁﬂﬁﬁﬂh®§F@%9]Sﬁa&ZFéB“(NQcher

of such of an al koxy group, and excl udi ng gem nal

disubstlﬁgﬁgkhgﬂgg§%ﬂ%@$|’Iuoronethyl, cyano, nitro, (1 5 4C) al koxy,

(2-4C) al kanoyl oxy, hydroxyi m no, (1-4§)al koxyimno, (1-4C)alkylS(Oqg- (q is

0o, 1 or 2), (1-4C)al kylSO2-NRv-, (1-H4C) al koxycarbonyl, -CONRcRv, and

- NRcRv? (not on C1 of an al koxy grou ~and excl udi ng gem nal

di substitution); wherein Rv is @ya? gencbr 4C) al kyl and Re is as

herei nafter defined; R4 and R5 may f er oggtdependently sel ected from

(1-4C)al kyl {optionally substituted by NUp tg three substituents

i ndependently sel ected from hydroxy or azido oth of such substituents

excl uded from gem nal disubstitution), oxo, trifluoromethyl, cyano, nitro,

(1- 40 al koxy, (2-4C) al kanoyl oxy, hydroxyi m no, (1-4C)al koxyim no,

(1-40 al kylS(Og- (gis 0, 1 or 2), (1-4C al kylSO2- NRv-,

(1-4C) al koxycarbonyl, -CONRcRv, and -NRcRv (excluding gem nal

di substitution); wherein Rv is hydrogen or (1-4Calkyl}; Re is as

herei nafter defined; 15 and wherein &H (1- 4C)a|ky| group contained in the

i mredi;g o), ..and RS are

|ndependentrﬁﬂ?§?§ T%ﬁ%? |SIP?§£ %kgggﬂgﬁhﬁly substltuted by up to three

substituents i ndependently selected from hydroxy (not on C of an al koxy

group, and excluding gem nal disubstitution), oxo, trifluoronethyl, cyano,

nitro, (1-4C)al koxy,_(2,2Q 4C &Héanoyl oy /Moxyi m no, ,\14'83\ leyi m no,
(1- 4Q) al kyl SO2- NRv-,

(1-40) al kyl S(O g- (q T
(1-4C) al koxycar bonyl, - cRv, and - NRcRv t on O of an Moxy group,
and excl udi ng gem nal di sub3tigqy{ion); wherei nggv is hydrogen or
(1-4Calkyl and Re is as hereinafter defined, or R4 is selected fromone
of the groups in (TAba) (f9 (TAbc) bel ow, or (Iphher e approprlatéﬁ 25 one of
R4 and R5 is selected fromthe above list of R4 and R5 val ues, and the
other is selected

I I s
\—( = =
R1 R1

(Id) (le) (If)

wherein u and v are independently O or 1;
15 Rlis a (1-4C)alkyl group;
Q is selected from Q1 to Q6 :-



fromone of the groups in (TAba) to (TAbc) below : (TAba) a group of the

formula (TAbal) Yz o X (TAbal) 30 wherein Z is hydrogen or (1-4C) al kyl;

WO 03/ 0725093QE/3B03/ 00785 -116 X and Y are i ndependentricy/GaaBeatsed from

hydr ogen, (1-4C)al kyl, (1-4C)al koxycarbonyl, halo, cyano, nitro,

(1-40 al kylS(Og- (gis 0, 1 or 2), R\/%SOZ-, trifluoronethyl,

pent af | uor oet hyl, (1-4C)al kanoyl and - RvRw [wherei n_Rv is hydrogen or

(1-40 al kyl; Rwis hydrogen or (1-4C)al kyl];

sel ected from ove list o and Y val

from phenyl, pheqyl bonyl é( hen i2 0, 1o

(phenyl) car banoyl B;phenyl arfi nos®ifonyl, AR2, BAR2)-CO-, (BR2)-S(Oqg- (q is

0, 1 or 2), N (AR2)carbanoyl and (AR2)am nosul fonyl; wherein any phenyl

group in (TAba) nay be optionally substitut ed by up to three substituents

i ndependent |y seh%ct ed from (JQ{lC) al kyl , @gano trifl Qgr onethyl, nitro,

haI o and (1-40C) aiRyl sul f onyl TAbb) an ace yl ene of th& formula -:-H or
-(1-4Qal kyl; (TAbc) -XI-Y1-AR2, -Xl-Y1-AR2a, -X1-Yl- AR2b -XI-Y1 AR3,

-X Y1- AR3a or ;X -Y]- AR3b; wherein XL is a dlrect bond o - and 15

VL 15 5( ohopin R B menpiepemzpiy Scloces fremuiinl. ClebRk+ Qs e, Me and

-C(= S)NF%%@@QOO =0 O (CH2)m; or wherein X1 is -(CH2)n or

- CH( Me) 'and |s-(CHZ)mNH-(CHZ)m, -CO(CH2)m - CONH (CH2) m

- C( =S) NHwhei®) is selectédfd@{cCkd)ps mr(TAS(O TH)BdRwi(wha8incsRWERZI AR i s

-CH2O, -CH2 - CH2 O al kyl).- d is -CO (CH2 . - CON CH2
or -C(= S)A‘I‘Bl-qb(N gﬁﬁ?‘gﬂi aa/ﬁg l(éé%ﬁ‘fﬂ)‘g]ﬁ‘ég C#'Wa%i g{%gg‘%@f’\ﬂﬁ@&?erﬂ‘}h%w)mz N: ( or ym
- CHZN(( 1(’§:§ al’[k1¥ %lecte@ﬁg m'the %&10&1%‘%)@s when X1 is -CHO or

- CH2N( ( 1- al ky ; wWherein nis or 3; mis O, 1, 2 or 3 and qis O,
1 or 20 (ﬂwa)/vhm or\ﬁRB,sor-(CHZ) m NH- (CH2) m each mis independently sel ected

from O, :48) erorip Ffommala (TAb1) to (TABG) -

or/5 one'Qf X and Y is
andthe}o r is selected

R6 R
N B
= N - _ R4 N\
- o ah
RS R4
Re6 RG R5 RG
(TAb1) (TAb2) (TAb3)
R4
N _N,
N NN — _
— R4
N
15 =3 Re Ré
(TAb4) (TADb5) (TAb6)

wherein :
R® is selected (independently where appropriate) from hydrogen, (1-4C)alkyl, (1-

20 4QC)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-



(TB) T is selected fromhalo, fornmyl or -NRVIRwWL; or is selected fromthe
follow ng groups: (TBa) RLOCO , RI0S(Oq (gis O, 1 or 2) or R1OCS

wherei n RYO 397x5¢$ ected fromthe foll owi ng groups :- (TBaCTGB300185CY2; 30
(TBab) (1-4C)al koxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(1-

4C) al kyl et henyl 2- cyanoet henyl , 2- cyanffsz ((1 4C) al kyl ) et henyl

2-ni troethe 2-nitr ((14 al kyl’) et henyl

2-((1-40f'&) %wﬁmﬁ&b a€§3¥%¢%ve€tnﬁe Rvilierein amcslaﬂmég»/é SFBWRPRARCAdR e

27 (AR ehaitingGeyis CAR)EnY by u&fauy%%ft@z@@yép ROTHSBABLANARS - 117

(TBac) ( ptionally s bstl ted by ohe or nore groups each
i ndependémtapyndesdy seleetdd fnomwhﬂrob(}oom,z@o](ndlﬂ)em lok suoh, subsntu@)tablkﬁﬂm@ﬁ knp cyano,

hal o, t thyl, (1- 4C al k .bonyl, -NRyRw, - 6C) al k

o e R b
or

(1-40 al kyI)S( O)}g(%(?)ﬂﬁéaayldklygll{{ )E)}llls ( gaﬂ&s{\%’/ﬁerel ﬁl Rv) | sﬂ%(bgé%lgn or

(1- 40 al Kydr;2) R\A/-4C$)afkyrtﬂ®leRvor (I- 4C)<h®calykarbon§ﬂzv CONRBdr ageNRARY- (néﬁ)raClkyI
or (3-8C)cycl oal kyl ; i s hydrogen, (1-4C)al kyl, (3-8C) cg\l/cl oal ky

fornyl, (fanakkpsy g;nupcmd eely n%@r@nklﬂlsfos)ﬁefnor(oq vwhgrqn Bv i9hy dr@genm 10 T

i | ect TCl) to (TC4) : Rp G BB ~1
IGS Eg gcét%i%ﬂ(ﬂaa%?a&é\%ﬁe n&]}@{@iﬂ%ﬁl( ) ;J 0(1 3 %TCl) E)Tcz) (TC3) ETCT) r
wher ei n iRt agd ®)may faABeBR 1nd6pehﬂ‘érﬁ§@)se@b(eﬁiffﬁom er-4@)‘slil@'}|2{optﬁ?(b”tdzllﬁsulist1’aﬁed by 5-,

-SO, -S2- or 15 >N(Rc); wherein in 2. >A3-B3- is
>C=C( R0) 1p¢e threy Rﬁastl@ﬁmwwep@md@ﬂw @Jecte%ﬁeﬁtbxdgoxymr aZldS (bomS(f)SﬂCh S2- or

>N(Re) 5 whgd:is e'ﬁt§ c% -ﬁg@)fﬂm Eénnhﬁlbcg%%b%?&'hoﬁk of@‘gtnﬁ OrohRis @g%\g,gjgﬂ (%n d Gis

(ot her than are oge rogen
-0-, -& 4C)ﬁ&xy, (S@E)alhainoyN(xR(;hydroxyinﬁno, (1- 4C)alkoxy1m1no (1- 4C)a1kyIS(O)q- (qis 0,

1 or 2), (1-4C)alkylSO2-NRv-, (1-4C)alkoxycarbonyl, -CONRcRyv, and -NRcRyv (excluding
géminal disubstitution); wherein Rv is hydrogen or (1-4C)alkyl}; Rc is as hereinafter defined,;

15 and wherein
any (1-4C)alkyl group contained in the immediately preceding optional substituents (when rR*
and R’ are independently (1-4C)alkyl) is itself optionally substituted by up to three
substituents independently selected from hydroxy (not on C1 of an alkoxy group, and
excluding geminal disubstitution), oxo, trifluoromethyl, cyano, nitro, (1-4C)alkoxy, (2-

20 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 (1-4C)alkyl
and Rc is as hereinafter defined;
or R* is selected from one of the groups in (TAba) to (TAbc) below, or (where appropriate)

25 one of R* and R’ is selected from the above list of R* and R’ values, and the other is selected
from one of the groups in (TAba) to (TAbc) below :-

(TAba) a group of the formula (TAbal)

0
Y
Z 0
X 0
(TAbal)

30 wherein Z°is hydrogen or (1-4C)alkyl;



20 wherein in (TC4) : nlis 1 or 2; of is 1 or 2 and nl + of =2 or 3;
>A3-B3- is >C=C(Rr)- or >C(Rq)-CH(Rr)- or >N-CH2- and Gis -0-, -S, -SO,
-S2- or wWHN(RoY257Rp i s hydrogen, (1- 4C) al kyl (other thanPoivaBS0CTSS
substitution is defined by >A3-B3-), hydroxy, (1-4C)al koxy or

(1-4C) al kanoyl oxy; wherein in (TC1) % ). and (TC4) m, nl and of are as
defined hereinhefore in (TC) %ﬁ

>C(R11) (Kl2pd Y>@e@nd%néwﬂwelee@dzfmhmegen !Jcé@ (154 ﬁ@%?fﬁ@%ﬂ%xy

4 Ot TSRO Do Ly 1 7o

above in ing op roxy) or >C=N-N-

4C) al kox ﬁent%ﬁfr@étﬂyl>(lr—$@}aﬁ€a@i6%; SanH\AQONKKER\@ [dameﬁl RWRGi5/dfugéh of eln4cmacmpxy
hal o, (1-4C) alkyl él 4C anoyl oxy 30 Rr is (independently where

appLogrl Reveip hbrghmg@g@h IAC aikyAlCpa| kyI WO 03/ 072575 PCT/ GB03/ 00785 - 118 R11

i s hydko d- @ I 45 40) al kyl

or hydrgoglig?flk %@q} Ll¥ eCte f%%%%bgﬁﬁgkmﬁ%w%ﬁfa%?I@%&%ere| Z\amzyl S

R 1e2£hail?ﬁm’ff;‘??é“?nﬁy#éb“&ey‘dﬁ?‘i“?ﬁ%i(ﬂm?ﬁyﬂ“%?m Ubst it od on 2 carbon
Rp, S ar.bon

at om not (M@Pglé‘éﬁ‘?an@%’lﬂﬂ@nﬂaﬁkn%tﬂf% Aﬁ &@m&gﬁé §EF§)§1ri(<i Behior b

i ndependgn r

trifl U(()r ?ﬂ%%%@?%ﬂbﬁﬁgiﬁ%&da@k@ﬁ %?uﬁll 0- }“6 SHeﬁﬁ)F&(#g& %OB%IIH géé)(%) E&%y;g:am no,

am no- (1 tﬂ@)aa kybstittdd B ltdk tineysubstitnents {nlegetdahtkyasedsdteaiirom ({-#Cldk @l ky |

car box% op 4%,: alskloixcaﬁ);gn%l, Ag 2 3/ S%helL, pé@Rc-thi orret?lrﬁl,( 0X0 (:03/

(o'éher BHW opgethylnnito, halggn gl é% ﬂ_ﬁo(n 2) defined hereinbefore) or

i ndepen 4L h= t t t al d

def i ned er@nﬁf%&ﬁ%éﬂmﬁ% K ﬁﬁ’?oxypa‘%ﬁ% (the last two optonal

subst i t ugMdke)orXyy @(i‘-ﬁ(l-mZa)FX-—S-aARQMJeK Ni-ARR, -XS- Y eARS4 et X FBm ARL,

AR2, AR2a, AR2b, CY1l and CY2 defined hereinafter and Re is selected from
groups (ﬁéml) to (Rch5) defined hereinafter; or 15 (TD) T is selected from

E ge( ;%ngwe%gn i’s@&lﬁect 6&%& @}R*bq?_(lz_%%ﬁ s(pl_rggzg i ?'QI]'D;)?:)St emof formula (TDal)

15 Y'is -(CHp)ur ~(CHp)p- NH (CHy) -, -CO-(CHR) -, -CONH-(CHy) -, -C(=S)NH-(CHz)r- OF -
C(=0)O-(CHo)m- ;
or wherein X' is ~(CHy)y- or -CH(Me)-(CHy) - and
Y'is -(CHy)m-NH-(CHp)m-, -CO-(CHy)m-, -CONH-(CHy) -, -C(=S)NH-(CHy) -,
-C(=0)O-(CHz)m~ or -S(0)¢-(CH2)m- 3

20 or wherein X' is <:CH,0-, -CH,NH- or -CH,N((1-4C)alkyl)- and
Y! is -CO-(CHy) -, -CONH-(CHy) - or -C(=S)NH-(CHy) - ; and additionally Y'is
-SO,- when X! is -CH,NH- or -CH,N((1-4C)alkyl)-, and Y is -(CHp)n- when X' is -CH,0-
or -CH,N((1-4C)alkyl)- ; whereinnis 1,2 or 3; mis 0, 1, 2 or 3 and q is 0, 1 or 2; and when
Y! is -(CHy)m-NH-(CHy) - each m is independently selected from 0, 1, 2 or 3; or

25
(TB) T is selected from halo, formyl or -NRVlRWI; 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) CY1or CY2;

30 (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



Fokk o okk ok ok x4 M * * M * * <>SCA4 * (TDad) (TDab) (TDa6) (TDha7) ** ** x*
** * M C-CAA (TDa8) (TDa9) wherein; (i) the AA linking group is a

ni t r ogen WOERI@sS7Hn sp 3 or sp2 carbon atom (with the doulblCa/CHO30878872575
PCT/ GB03/ 00785 -119 bond, where appropriate, orientated in either
direction); and (ii) one of the ring c on atons at positions marked * and
** js replaced by one of the .follow ngaglr roups -NRc-, >CH NHRg

>CH- NRc- (ABa%) al ky(1-4Seaikdriopipmely subsilers Dy Qe of HOBgarRy Fa¢ W@P@?%nay
central [ MhReh Y,

(1-40) al ﬁ%!‘]%?d %B@h}&td#ém Iofincgag%dx?’hgt 11(31‘)512? P ?}c’)lngi}arrrlgrlaa%ltiﬁhgzr)e notﬁr epl aced by
-NH i n db%alkéoxygarbonyit a?ﬂlthrg ([1hﬁ3)é¥kahoylkmyﬂmeﬁl—A@)eil]s)xacarbbmyigmmoaNe(m or an

the ©hr caCHIRBRY SR o HETetmng ] “43%@%?8%52@1“ 52%§2><§ R R ng

t t hl b t
by 100U R e P S O AR b B3 %?dme(i' aQalkyl, o
fl uor o 1%@@& kevlis lﬁj/d}%éipérw 4Ct)£1k§/l| RQY fan@amgk:ﬂ or fl -4C)alkyl; Rv! is hydro%en (1-

(1-40 al kyl -thio-(1-4Ca roxy-(1-4 | kyl, am no, am no-
4C) al kyl 4Cpakyloy £ B@chm&hyh&w{m M@%ﬁk&(ﬂl )al@h@@@%@)@l@lfonnﬂr Boxy,

(1- 4C)a 2t th| onet hyl, oxo (=0 (other than
when t he bﬁ)ﬂ%ﬁ?{é@ (:n%&Rﬁ(yiﬁi(p (gﬁ‘f‘jl ' group (RCZ)) and al so hydroxy or
hal o; and Rc is selected from 15 groups (Rcl) to (Rc5) defined
hereinafter; or (TDb) a 7-, 8- or 9-nenbered bicyclic ring system

cont ailfi @@ Bis sejected from 4 gronp 2f foamubn(TCL) 6n€l'GF) :f ornmula (TDb 1) to (TDb
14) : WO 03/072575 PCT/ GB03/ 00785

Rp
G—Bs B, G—B ()
|_ | m1( )_ \ ( \Z—- G/ —-—
A ( A~ /3 NERA
G—/ O (Jor Ps
(TCD) (TC2) (TC3) (TC4)
wherein in (TC1) : >A3-Bs- is >C(Rq)-CH(Rr)- or >N-CH;- and G is -O-, -S-, -SO-, -SO,- or
15 >N(Ro);

wherein in (TC2) : m1is 0, 1 or 2; >A3-B3- is >C=C(Rr)- or >C(Rq)-CH(Rr)- or >N-CH,-
and G is -O-, -S-, -SO-, -SO;- or >N(Rc);

wherein in (TC3) : m1 is 0, 1 or 2; >A3-Bs3- is >C(Rq)-CH(Rr)- (other than when Rq and Rr
are both together hydrogen) or >N-CH,- and G is -O-, -S-, -SO-, -SO,- or >N(Rc);

20 wherein in (TC4) :nlis 1 or2;0lis 1 or 2 and nl + ol =2 or 3; >A3-B3- is >C=C(Rr)- or
>C(Rq)-CH(R1)- 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)alkanoyloxy;
wherein in (TC1), (TC2) and (TC4); m1, nl and ol are as defined hereinbefore in (TC) :

25 >A3-Bs-is >N-CH,- and G is >C[RM)(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-
4QC)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(1-
4C)alkoxy; wherein > represents two single bonds;

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

30 Rris (independently where appropriate) hydrogen or (1-4C)alkyl;



-120- 7-nenbered ring skeletons <0 EID > [4,1,0] [3,2,0] [3,1,1] [2,2,1]
(TDbl) (TDb2) (TDb3) (TDb4) 8-nenbered ring skeletons Cl:) [-C Z [3,3,0]
[4,2,0] [wob3ap2sps, 2,1] [2,2,2] (TDb5) (TDb6) (TDb7) (TDe8)/GBIBO)RS
9-menmbered ring skeletons COO0 [4,3,0] [5,2,0] [4,2,1] [3,3,1] [3,2, 2]
(TDb10) (TDb11) (TDb12) (TDb13) (TDb14_) erel n, (|) the ring system

LRy S R e

are at any)pesi gy id. [@tmm;],a@mﬁﬁ(mrv&he?ém&ms% mepbered ring in (TDb1);

(iii) the ring systemis linked via‘’a ring nitrogen atomor a ring sp 3 or
sp 2 car laod, aharhdnhe ingishiestitwicsl defiped by Gmhéra@aaprpi Bpréagh eing oyiteminadyekt i n

th d t it t.h f
bri dgenedatpLpUrBhEaroR AR AR 25 bonaln it bt 1ok BaS +AnBereds A i n
(TDb2) 5 @I@ﬁ@)em@sﬂﬂdép-gmé@y]selelﬁfe‘:d(ﬂdm 11-00%18f, ﬂ&tﬁo(fl'-éﬂg)aﬁ@l bafakhens at a
position not adjacent to H@g@lﬁom tion, | aced (other than

when t he tiflggyomotyhi Hs4@)11ﬂ9’11§h10$1 mlahm@mxwlﬁﬁ?éalbyl aninof aninevitlng

ga)llfl;)s NRc @%kﬁcﬁaféiﬁl]&nggf%?gh@%%%c&&y%élpﬁ (E&@e’{g{l‘?@b% Q kyl [wherein

t he hydr aggilkétyearbdh WA Rchomastie] ARt-shiofRthyboRe&20) (lnm& thittwh@pPGasSNeRE | S
made at a bridgehead position and wherein a central 15 CHa- _chain link is

opt i onal [2pd fEABEIOYP (8132)5495@@«# h@r@@éew> (ringipendeptly selogtechiroRMRpEbMCBo t hat
when e sﬁl&s‘i’iﬂ]\eﬁi’ Hy 2ﬁ¥ea i B&thed 1Ry Q%g&a%ﬁ%ﬁ%&gﬁfo?(g'o??la%rtﬂﬁeﬁa% T%r bon

at om any acenen ring carbon I's at | east
two car b@puaﬁatbﬂﬁbsa\n&yitsfdrﬂmwm G3k 032673 YPCT/ GBOS/ 00785 -121- the linking

t th t t [ 1 f hsti.tut ed
g(r)]s Iav Ialo |n g&%ge?q | V)1§ éqzlgcgfr;fli ’grgglngé é eAan SAI%Ea IAOIQZ c’@z 1( anlfiréYS rd)eﬁr?elél hserelnnzlljfte?f on

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

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

* %

oy S Lo

(TDa1t) (TDa2) (TDa3)
O 20 O 00
(TDa4) (TDab5) (TDa6) (TDa7)

(TDa8) (TDa9)

wherein;

1) the A4 linking group is a nitrogen atom or an sp3 or sp® carbon atom (with the double
P p



for the bicyclic spiro-ring systens described in (TDa); and Rc is selected
fromgroups (Rcl) to (Rch5) defined hereinafter; or 5 (TE) T is selected

from t he woloBowsny groups (TEL) to (TE3) :- iOnl~On /On, @cT/GBIOOSS\ pl | N-
mMOS\ j° .N ()01 ()01" 001 Oo1" (TE1l) (TE2) 10 i()nl OP1 ()nl' mMOS N
001 ()pl ()01 (TE3) wherein mis O, o0f 2; and ()nl1, ()ol, ()nl,
()ol,, ( and Upl, represent chains of “carbon _ atons (optlonally

substitu @r@rla@eﬁeanm@m%pmm@tqdénélth%rfdﬂr@ist}orafandength nl, ol, nl,, ol,, pl

M P ) W0 PAESH iRt oot 805 LARRATRRLLAY <Jpd 2ot g v el

sum of does ex eed 8 (giving
a maxi rmmlrdvsﬂgg §t011@s AR &4 >OH-NHRG), >aiHNRE- (1L #HC) (KRR >JCH- 6 -NHR ¢, TR - CtIﬂize sum

o 26 of RS Undi@abinh [\ﬁéer?@das%hgef 230 Pirin B wtonafy g (%@?szlt%e
1-6C b
(: ) gi Eg LIC%ERE%FILQ’FE Ltht RS tfléﬁtg)%gltlgﬂs RBfkeA" AOK& Eaddd R KNy thOFie ps

(inclu stl tuti [or optiognally nonodsubstituted by
cyano, ( tert@hnidgtha, link vitich iorio meittngen afoln dCG)radpk oxpon atmmwhd thpih pasitions

(optional ly supstituted a Rl defi ned _hereinaft 4)a|kyIS(O)q-
(qis O, @d’gﬁf"« HGFIGPg‘W ‘ih%oﬁﬁﬁnﬂﬁﬁ fF?EF“@&Fe&deéPéﬁ%P 1960) al kyl
chain, opthenably substituted by one or nore groups (incl ud| ng gem nal 25

di subst i t Ut | on) each independently selected from hydroxy and fluoro, and/or
opt i onal I(Iyl) nmlnmmmsststenmtsmptlbyalbé«cﬁurthmnmtl wﬁemeanravmlahlgnhgambg@ Atost by

(172D KB e pR AR ARR R RS R RSN e R BTG TRRT Grctcing

(1-40Qal kﬂﬂ&ﬁ@r@ﬂﬂ@& ar- 4@1@%@1@0@@ hidrofe) BURYAIRN; arthino| Smibhoa(l- 2
(Rc2) fornyl, - or WD 037 072575 PCT/ GB03/ 00785 - 122
wher ei n Tk, SefQrilleacyiaging REFE)alkmoykerag-(1-4C)alkyl, carboxy, (1-

4C)alkoxycarbonyl, AR2-oxymethyl, AR2-thiomethyl, oxo (=O) (other than when the ring
contains an >N-Rc and Rc is group (Rc2)) and also hydroxy or halo; and Rc is selected from

15 groups (Rcl) to (Rc5) defined hereinafter; or

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

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



(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1l, CY2; (Rc2b)
(1-4C) al koxycarbonyl, trifluoronethyl, -NRvVRw [wherein Rv is hydrogen or
(1-4C) al kwb;03Bve575 hydrogen or (1-4C)al kyl], ethenyl, 2-(PcCa@rBlyiset henyl ,
2-cyanoet henyl, 5 2-cyano-2-((1-4C)al kyl)ethenyl, 2-nitroethenyl,
2-nitro-2-((1- 4C) al kyl ) et henyl , 2- ((lé%al kyl am nocar bonyl ) et henyl ,

2- ((1-4C) al koxycar bonyl ) et heny I thenyl, 2- (AR2)ethenyl,

2- (AR2a) et henyrme“(bﬁi?éé‘)‘gfkfleTEt) al kyl _optionally substituted by one or
nore groups (i n ndi ng gem di sub ution h 10 i ndependently
sel ected fronxf) xy, -@ al ko 40) ~ (1- 4C) at koxy, (1-

4C) al koxy- (1- 4C oxy- ( Ikoxy (1 4C) al kanoyl, carboxy, phosphoryl
[ - OP(O)(C]—I)Z Eﬂ)m)no ) Ikoxy rivatives thereof],
phosphi ryl rléal 2 andﬁ%ﬂ and [%g 1? -4 quqlloxy derivatives ther eof ],
and ani no; and/ dTDleﬂdtl onakTBP2§ubst i t UTRRP by ofEPRPoup sel ected from
phosphonat e [ phosphono, -P(O (OH)2, and nono- and di-(1-4C)al koxy 15
derivatives thereof], phosphinate [-P(OH)2 and nono- and di- (1-4C) al koxy
derivatives ¢thereof no, halo, trifluoronethyl, (1-4C) al koxycarbonyl,
(1- 4C) al koxy- { f‘emhiff‘LT%%(’f)&‘&?Sbonyl

(1-4C) al koxy- | kox Q) al kog%éko\eﬂyl , al kyl

di ((1-40) al ky , (1 R‘ ganoy!l no,\1-4¢€ya ycar bony i no,

N (1-40C) al kyl - - 6C) al kanoyl am no, (1 4C) al kyl am nocar bonyl

di ((1-40) al kyl )[ Eocar bon%ﬁl (1 20 4Gyal4 37 yl S(O) pibh;
)

1-40) al kyl S(O 40) a Cf 40) al Kk PNH-
1£|uor3)((a1 ZC)E&I?( )p(%l ky|)|\+uor C)?a?kyéfg?%e [thg"(’i) 40) al kyl

group of (1- 40 aI kyl S(O) q- being optionally substituted by one substituent
sel ected from hydroxy, (1- 4C)al koxy, (1-4C)al kanoyl, phosphoryl

[ - O P(O ( OH) 29-ninbersdiint skatohsdi - ( 1- 4C) al koxy derivatives thereof],
phosphiryl [-O. P(COH) 2 and-mono- and dix(1-4C)al koxy\derivativgy 25

t hereof], am ]no, trifluo yl, koxyga

(1- 40 al koxy 4C) al kd nyI :

(1-4C) al koxy- (I- 4C) al koxy>(T1=4C) al koxycar bonyl, carboxy, (1- 4C)al kyl am no,
di ((1-4C) al kyl; h@r@é (1- @(;) | kanoyl anypa; (1- 4C){;gé< xycar borsy, am no, N
(1-4C) al kyl -N-(1-6C) al kanoyl ami no, (1-4C)al kyl am nocar bonyl, di ((1-

4C) al kyl ) am nod®ebdny| , ( (ERPEYRI kyl S( GTPRIFR), (TDb13) (TDb14)

(1-4C)al k I S _)p-((1-4C)aI Kyl )N-, (1 30 4Q)alkyl S(Oqg-, AR1L-S(OQ-,

AR2- S( O §'CI°AR3- S(0) g- and al so AR2a, AR2b, AR3a and AR3b versions of AR2
and AR3 nta taifed, 1 &YPsindNmtrogdbeiomd dﬁiﬁb‘n@‘l a fuliér Oor S
AR3- O, Sl(t%l)lg% Wi@ﬁp&%no) AR3- S( %ﬁ g AR1- Nlil-ll!{jn I—?-' AR3 WO

03/ 072575mg'<h¢vecm3np@msx5hen p;gsant the ring mtrogen O or S heteroatom/s are at any position

5 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
the double bond, where appropriate, orientated in either direction) from any position in
either ring [other than from a bridgehead position or from an sp2 carbon atom in the 4-
membered ring in (TDb2), (TDb6) and (TDb11)];

10 (iii)  one of the ring carbon atoms at a position not adjacent to the linking position, is
replaced (other than when the ring contains an O or S heteroatom) by one of the following
groups -NRc- [not at a bridgehead position], >C(H)-NHRc, >C(H)-NRc-(1-4C)alkyl, >C(H)-
CH,-NHRc, >C(H)-CH,-NRc-(1-4C)alkyl [wherein the hydrogen atom shown in brackets is
not present when the replacement is made at a bridgehead position and wherein a central -

15 CHy- chain link is optionally mono- or di-substituted by (1-4C)alkyl]; with the proviso that
when the ring system is linked via a ring nitrogen atom or an sp2 carbon atom any

replacement of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from



NH (pis 1or 2and qis 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b
versions of AR2Z and AR3 containing groups }; (Rc2d) R14C(O Q(1-6C) al kyl
wher ei n RY0Is/0AR1 AR2, (1-4C)al kylam no (the (1- 4C)al kylPCgrGrop/omssng
optionally substituted by (1-4C)al koxycar bonyl or by carboxy), 5

benzyl oxy- (1-4C) al kyl or (1-10C) al kyl f;ﬁ tionally substituted as defined
for (Rc2c)}. (Rc2e) R150- wherein R15 1S benzyl, (1-6C) al kyl {optionally
subst i tutﬂ&fdhfﬁ%ngjﬁqsi‘tﬁéﬁaﬁ%r (Rc2c)}, CY1, CY2 or AR2b; (Rc3) hydrogen,
cyano, an

4C) al kyI a noglg%%g%%? ﬁ‘ﬁrﬁﬁeﬁa@ ﬁ&heﬁ%ﬁ oie??g:h%%bﬁl%%% ﬁg%;;ar,bon atom as
2-nitr oetfd)lethybmyaimspnroenﬁ’g s;ﬂs&n(s(dbsztf@edhkf[l‘l)e)t e RE js selcharifren igeonps (Rcl)

2- (AR2) eth r t.he formula (Rc3a) N JI"X00 R16 (Rc3a) wherein X00
is -OR1710 ﬁgﬁiflef%mﬁf"’}ﬁﬁéﬁ :f(R17)2 ; wherein R17 is hydrogen (when X00 is
-NHRl?gnd N(R17)2), and R17 is (1-4C)al kyl, phenyl or 15 AR2 (when X00 is
-OR17, -SR17 and -NHR17); and R16 is cyano, nitro, (1-4C) al kylsul fonyl, (4-
7C) cycl odTEy| diis selngted fonethy felldwinggioupg (TRAD)tal(KBALY! and

(1-4C) al koxycarbonyl; (Rc4) trityl, ARl, AR2, AR2a, AR2b, AR3, AR3a, AR3D;
(Re5) RAOC( Re) =CH( C=0) -, RfC( O)C( =0 -, RgN=C(Rh) O)

Ri NHC(Rj ) =CHC(=0) - wherein rlJ 6C) al kyI Re )‘nS rogen or

(1-6C) al kyl, or Rd an 6%" ge\t her for ene chai n; is
hydr ogen, (1 6C) al kyl , E r\o al kyl, &?y -60) al kyl , - NR\/RW
[wherein Rv is hydrogen or -14C) Pkyl ; Rw [ s hy Gg 1 or (1-40 aI kyl ],

(1-60C) al koxy, (1-6C)al koxy(l 6 1)aI koxy, hydroxy(2 6QC) al koxy, (1-

4C) al kyl am no( 2- 6C) al koxy, 4C) al kyl am no( 2 r@@? | koxy; Rg is

(1- GC)la)l kyl, hydroxy or (1- GC) al koxy; Rh is hydrogen or (1-6C)alkyl; R is
hydrogen, (1-6C)al kyl, ARl, AR2, 25 AR2a AR2b and R is hydrogen or

(1-6QC) al kyl; wherein ARL is an opt| -ltut ed phenyl or optionally
substituted naphthyl; AR2 is an IIy su |tut ed 5- or 6-nenbered,

fully unsaturated (i.e with tHB of unsat uration) rmnocycl ic
heteroaryl ring containing up to fOL(l)O t()@ms 30 i ndependently sel ected
from0O, N and S (but not containing any , O-S or S-S bonds), and |inked
via a ring carbon atom or a ring nltrgmg) atomif the ring is not thereby

guat er ni sed; WO 03/072575 PCT/ GB03/ 007
wherein m is 0, 1 or 2; and Ony, o1, Ony:, Qor:, Op1 and Opr> represent chains of carbon

atoms (optionally substituted as defined for AR1 hereinafter) of length ny, 01, n1-, 01, p1 and pr’

15 respectively, and are independently 0-2, with the proviso that in (TE1) and (TE2) the sum of
ny, 01, nyr and o> does not exceed 8 (giving a maximum ring size of 14 in (TE1) and 11 in
(TE2)), and in (TE3) the sum of ny, 01, ny, o1, p1 and py- does not exceed 6 (giving a maximum
ring size of 12);
wherein Rc is selected from groups (Rcl) to (Rc5) :-

20 (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,
trifluoromethyl, (1-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR1 defined
hereinafter), (1-4C)alkylS(O)q- (q is 0, 1 or 2); or, on any but the first carbon atom of the (1-

6C)alkyl chain, optionally substituted by one or more groups (including geminal

25 disubstitution) each independently selected from hydroxy and fluoro, and/or optionally
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4QC)alkyl], (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-(1-4C)alkyl-N-(1-
6C)alkanoylamino, (1-4C)alkylS(O)pNH- or (1-4C)alkylS(0)p-((1-4Calky)N- (pis 1 or 2)};
(Re2) formyl, R1*CO-, RBSO,- or RPCS-



-124 AR?a is a partially hydrogenated version of AR2 (i.e. AR2 systens
retaining sone, but not the full, degree of unsaturation), |linked via a
ring carbwepoabmwdr |inked via a ring nitrogen atomif tRETIGBIZ/ODSSNOL
thereby quaternised; ARZb is a fully hydrogenated version of ARZ (i.e. AR2
systems having no unsaturation), 5 linkgd via a ring carbon atomor |inked

via a ring ni.trggen ato I.S.an tlonally substituted 8-, 9- or

10- menber rel?%! I?Sﬁﬁg'ﬁp&@é‘@%d@ e@ﬁﬁ‘f’)h the ~maxi mum degr ee of

unsat ur atgesly) bi CYCARE ARb eARSY, YARZH mwmiaal ARAE, AR4! AREQUWEY heteg.0at ons

i ndependently selected fromO, N and S (but not containing any 0-G, O-S or

S-S bond€R¢2nd | |(£h+é€dakkp@ycarbqnmg tiifhudyomethyb ANRNRa fwiereinR vtihbydrogeysor

com 19 SYE bR Uat ST -AC AR haud. R ETh P Saplstgit o o

unsat ursatl &fhe- 2J-Q(M€dall(y19etﬁerfyl MOni¢AEREey] 22-aifo-2((1-4O}aBe 1 )éttRn, Ri(Ig ni trogen
atomif the ring is not thereby quaternised, in either of the rings

conpri si ﬂ@)@lhﬁlaﬁﬂWho@yl)gt%@}é{ﬁ ((AF@akkgxxpafhﬂnWeuhywloééA&lle} fon of
AR3 (i.e (ﬁﬁazet@é@lia Q nétﬂgn){io unsaturation), 15 linked via a ring carbon

atom or g nittrogen atom in either of the rings
conpri si @c2d)e bi cyelioC)skgt em AR4 is an optionally substituted 13- or
14- merrbered fully unsaturated (i.e with the_ maxi num degree of

unsat ur at Pamnaﬂlefusewthéd R¥08¢ GRIPTE FIPRR %rwcan& B%mabdlﬁklﬁsf%#onh%@@ér oat ons

d t oS
5's e aepinEaYSSEROCHERM bR T BC b LA Ay MU R R O °
conpri si m@)alhexy ¢1- ¢§Z§dl]tc!XySQlS4(é)HlkoAﬁ4a-4|®alkamﬂ tdafﬂdxy, ﬂslyﬂpkngghp()dt{())@ﬁ)zon
of AR4 (i

AR4 s tai .the f degree of
unsat ur atanﬁ}OHOr P ek gﬂ N eaqogw h}f?fﬁkg @szan PRECTA™r ogen
atomif e ucpdrd Mvaﬁt)@srtﬁ&&ﬁ Ualiehiths.erld/dr Bgﬁ&i/al fsuBélﬁut%& Bg%n@ gfﬂ%' sing
the tricyclic Systeém is an optionally substitutfed cyclob
cycl ope ntsyllectad fmphﬂwhqﬂater iphgsph280,CPON(©Han an@tnomnaarh@dls(dbﬂ)aﬂcuxjed

oo, SRR o AR el PR AR SRA SRS A
aval | abl Qheﬁ@cs Q:@'aﬁ’é ®lo, ﬂﬁlﬁ&oﬁn@ﬂh?ﬁ(ﬁﬂé?ﬂké;&j@%%ﬂnde@@ﬁﬁ&ﬁ&l y- selected

from (1-4C {optional |y substituted by substituents sél ected
i ndepend alliO}ﬁmrhonﬁl;c’ilﬂ@alk@w-@%@amwﬁWc)qlkomywonyll (Is¢O)adkylqmginos 0, 1

(1- 25 ot BRI R R B R prord BB P R: Ny A Na o,

nitro, cyawe)alkiioylamind; (4@@|ah®léak‘mn&cfbﬂﬂﬂ)ya|d'f(@nﬂEbale1)anunocarbonyl (1-
di met hyl am nonet hyl eneam nocarb (1 : ) am nomnet %I m no,
car bo>@§6 4CalkylS(OJpNH-, (1- 4C)a1kyIS(O)p (@ 4C)a1ky )N-, ﬂuoro( C)alkylS(O)p
fluoro(1-4C)alkylS(O)p((1-4C)alkyl)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
25 thereof], amino, cyano, halo, trifluoromethyl, (1-4C)alkoxycarbonyl, (1-4C)alkoxy-(1-
4C)alkoxycarbonyl, (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkoxycarbonyl, carboxy, (1-
4C)alkylamino, di((1-4C)alkyl)amino, (1-6C)alkanoylamino, (1-4C)alkoxycarbonylamino, N-
(1-4C)alkyl-N-(1-6C)alkanoylamino, (1-4C)alkylaminocarbonyl, di((1-
4C)alkyl)aminocarbonyl, (1-4C)alkylS(O)pNH-, (1-4C)alkylS(O)p-((1-4C)alkyDN-, (1~
30 4C)alkylS(O)q-, AR1-S(O)q- , AR2-S(0)q- , AR3-S(O)q- and also AR2a, AR2b, AR3a and
AR3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-O-,
AR2-O-, AR3-O-, AR1-5(0)q- , AR2-5(0)q- , AR3-S(0)q- , AR1-NH-, AR2-NH-, AR3-



4C) al koxycar bonyl, (1-4C)al kanoyl, (1-4C) al kyl SO2am no, (2-4C)al kenyl
{optionally WD 03/072575 PCT/ GB03/00785 -125 substituted by carboxy or
(1-40) al kewysarisenyl }, (2-4C)al kynyl, (1-4C) al kanoyl an no PCaxGB03(067185,

thioxo (=S), (1-4C)al kanoyl am no {the (1-4C)al kanoyl group being opti onal | y
substituted by hydroxy}, (1-4C) alkyl (Qq (gis 0, 1 or 2) {the

1-40) al k b t | 1 b t ut ed
| ndependSHHIG SEPe eaditis O ey A Aun Bag, Ak AHCE 3Gy R RO OCRRZRW or

- NRVRw [ en or (1-40Q) aI kyI Rw is hydrogen or
(1-40Q) al W%Rg%%dﬁ% Rl)é)?lbg}gtl onal substl tuents on ARl, AR2, AR2a, AR2b,

AR3, AR3ERC2HR3D, ARA“C(@B@]aﬁcmyl avidre@yR (i ARIn ARPai1- éﬁl)aéksdmlblor(tf@t(d;m and

Subst | Tty S oh ety st TR SR PR B Sy oy 1 ari no,
benzoyk, bBﬁ%‘/ g ({1% hﬂl@@bﬂ - ﬁ)@)@‘kﬁ tlﬁp%@nzm& WBs itk ﬁ@fmeﬁyﬂéﬁ (RciZé?}nt S

i ndependent 'y Sel ectSed fromh 4C) al koxy or Céano} furan, pyrrole,

pyr azol e(Ré2e) dazol &' Q-rwhtzr@llneR rﬁyh‘eﬁlmldilﬁéc)aﬁw i eptidnally syysifuedes, defised Eiol e,
oxazol e, 0 ol e, thiophene, hydroxyim no(1-4C)al kyl,

-40) al Q%‘is(z;? ﬂ]cﬁé( %ﬁﬁk‘?ﬁ hal o- (1- 4C) al kyl, (1-4C)al kanesul f onani do,
- 802 NRv 85 @bBeReyhifo, DYHbAGHERENST, 2(c3yaﬂ@)23(KKX4C)alEﬁ)dﬁdénly§ ohytlr ogen or

(1-40 al ; and opti onal sSubstituents on AR2, AR2b, AR3, AR3a
AR3Db, AR&lemRm@cabenﬂthwl 2a6£Mﬁaﬁk@cmmbpa@é@th@%r%—n%méﬁhénXslu%ﬂltm -2-

?libzsltcl) I &g @?‘ﬂ? t%% t?h{ktl efl%ﬁ%y l{y)éﬁ%ﬁ}?@%&@ﬁ {éanoyk(ﬁcs c?ups are

optionally substltuted by (preferably ope) substituents independently

sel ected fromcyano, 20 hydroxy, nitro,|Jtrifluoronmethyl, (1-4C)alkyl S(O) g-
(qis 0, 1 or 2), (1-40 al koxy, (1- aMgoxycar bonyl, (1-4C)al kanoyl am no,
-CONRVRw or -NRvVRw [wherein Rv is hyggiegen or (1-4Cjalkyl; Rwis hydrogen
or (1-40Qalkyl] }, (2-4C al kenyl, (2-4C) al kynyl, (1- 4C)al koxycar bonyl or
oxo (to forman N-oxide). 25 2. A conp@wBd) of the fornula (1) as clained in
claiml1, or a ticall acce e salt or an in-vivo hydrol ysable
ester thé‘fhéﬁﬁn G@ r@Rn@PQngz’@%l{H %}@w)% conpound of the formula (1) as

cl ai med wh ysaglhgamgk@ [k X ki q\mﬁ”%d@@(@%&ﬁa&d R”%?ﬁ@@ﬁ%@ p%@h&l&r an

i n-vivo hy t her eof, mhereln i'S ound
the fdsmAR2 ((Wt)enééo i ORIEASRY andy NFFRN); amctREﬁ lapmnoomt@, (1 4C)alkylsu onyl, (4-

phar rrace c(yFL()aYké/i%le%%llaghenyfsulfonylhar 4?8)alkanoy ' eIdQl 'ZLd? EIkoxyc ongedCt ed from

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

(Re5) RAOC(Re)=CH(C=0)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or
RiNHC(Rj)=CHC(=0)- wherein Rd is (1-6C)alkyl; Re is hydrogen or (1-6C)alkyl, or Rd and
20 Re together form a (3-4C)alkylene chain; Rf is hydrogen, (1-6C)alkyl, hydroxy(1-6C)alkyl,
(1-6C)alkoxy(1-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (1-4C)alkyl; Rw is hydrogen
or (1-4C)alkyl], (1-6C)alkoxy, (1-6C)alkoxy(1-6C)alkoxy, hydroxy(2-6C)alkoxy, (1-
4C)alkylamino(2-6C)alkoxy, 'di-(1—4C)alky1amino(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,
25 AR2a, AR2b and Rj is hydrogen or (1-6C)alkyl;
wherein
AR1 is an optionally substituted phenyl or optionally substituted naphthyl;
AR?2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms
30 independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and

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



(If). WO 03/072575 PCT/ GB03/00785 -126 5. A conpound of the fornula (1) as
claimed in any previous claim or a pharmaceutically-acceptable salt

t her eof , whaesmra37y is selected fromTA and TC. 5 6. A comgdGRI30OH785he
formula (1) as clained in any previous claim or a

pharmaceutical | y-acceptable salt or |n 4vo hydrolysable ester thereof,

whi ch is a conpound_of the formula R2 OTNO, ~HET N

wher ei n Al2agy ajpartiplly hydgogpnates] Ye£819n OBA 2d{- Pe&%? sttfgms retafBingsome, %P[élifl

and R3 a I TAbZ,
35 @ oyt PERRRG AL LR Py ot aopl of B AE L R P

for mul a @lom Hshectimg ivawbt 'tlrerablya;uaﬂemlsad; a pharnmaceuti cal I y 20 acceptable salt
fr O?nn | nA\iIZ\{) 18 g%glrl}? L%: rogelzne:«lte%sx}e?sqor} Qfe l&ﬁg (.e. \Mﬂ Cshys"[e%ns avm n%ulgln%at%?altl%%g ed

(5R) - 3)5[ finkd Ra Rhin Zofﬁanﬁaxah*ayﬁﬁxeed%aﬁhgm&ganﬁwfﬁ) 3-fluorophenyl]-5-[(4-

methyl)-1,2,3- tri | met hyl ] oxazo din- 2-one;

(5R) - 3- [ AR3lis baDptisals, s@bsmmpd Ba-9 leir fl Bringoytresed, fullyl ynsatukdted sphignipe] - 5- [ ( 4- |

sopropyl)-1,2,3- t | li.d

(SR 5 sttt 3 st A BT HRSRORA RS SRS P EREINgT - 5- |
(4- et hyhr)d’egéndegtlﬁsélédt@c?ﬁbm]@,ylh ©HES Mhtlno® ¥@@sihnind ahyD-0)€-S or S-S bonds), and
(5R) -3 Di ‘oxo- 3, 6- di hydr o- 2H-t hi opyr an- 4- yI}l 5-difl uor ophenyl ] -5-]

(4- but yI )mliedzwaa ngj caﬂmn-alom |n) pighels pf jheaings 6pIgTising ﬂmiéeychc system;

gﬁ;{l) ) 319[ él‘g} Aigg Pﬁﬁ}ailgiﬁygﬁogy? ﬁg;%](ﬁ'@gé\gﬁ%y%%”z&@ %&1&@%% MR@Q%Q&QVMQE [(4-e
[4- (1, 1- Bieorsn; @eg@edjd)ﬂ'lﬂﬁﬁtﬁraﬁbh) MihRaYyvia A r#g)abod atdh Ua11DRBE R d rindnitrogen

(4-nmethyl)-1, 2, 3 - triazol-1-ylmethyl] oxazolidjn-2-one; WO 03/072575
PCT/ GB0O3 ,a@m‘ygghe rin@is not thereby quaternised, ini either of the rings comprising the bicyclic

system;
AR3Db is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation),

15 linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings
comprising the bicyclic system;
AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and

20 linked via a ring carbon atom in any of the rings comprising the tricyclic system;
ARda is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen
atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system;
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring;

25 CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring;
wherein; optional substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a,
CY1 and CY2 are (on an available carbon atom) up to three substituents independently
selected from (1-4C)alkyl {optionally substituted by substituents selected independently from
hydroxy, trifluoromethyl, (1-4C)alkyl S(O)q- (qis 0, 1 or 2), (1-4C)alkoxy, (1~

30 4C)alkoxycarbonyl, cyano, nitro, (1-4C)alkanoylamino, -CONRvVRw or -NRvRw},
trifluoromethyl, hydroxy, halo, nitro, cyano, thiol, (1-4C)alkoxy, (1-4C)alkanoyloxy,
dimethylaminomethyleneaminocarbonyl, di(N-(1-4C)alkyl)aminomethylimino, carboxy, (1-

4C)alkoxycarbonyl, (1-4C)alkanoyl, (1-4C)alkylSO,amino, (2-4C)alkenyl {optionally



(5R) - 3-[ 3- Fl uor 0- 4- (1- oxo- 4-t hi onor phol i nyl ) phenyl ] -5-[ (4-nethyl -1, 2,3-tria
zol -1- ylnethyl] oxazolidin-2-one;

(5R) - 3- [ 4WOD307I7DHX0- 4- t hi onor phol i nyl ) - 3-f | uor ophenyl | - 5PC4Bodomss- 1, 2, 3-
triazol-1- ylnmethyl] oxazolidin-2-one; 5

(5R)-3-[3,5-Difluoro-4-(1-oxo-4- thlormr oI|nyI)phenyI] 5-[4-nmethyl -1, 2, 3-t
riazol-1- ylnmethyl] oxazolidin-2-

3-[4- (1, iuhgrle%lw @qﬁb@ﬁmrrimq)ﬁym}ycar@nm }f (b sdeenl - 4@*@1{@%@#}99 OKOp 3.t

riazol -1
b 05 1 i MBS, QARG HoRagiR ke (1-4C)alkanoyl sroup being optionally,
[ 4- met hy bublstify@t bﬂ@ydrox;a}z 01-4a:>zgutyr§t(mq 1q m@,zlomtnlﬁ{thel—let@alkyl group being

(5R)-3-[4-(1, 1-Di oxo 5-di hydr ot hi en-3-yl)-3-fl uorophenyl]-5-[4
,3-triaz @puonallygﬂﬂwséqtut’@q'l ]Jy e&%%mpm FOURSGH pepéqaa)tlyeﬁ{estemf{%m BYamO( IAXCEE

| i mi gafphgj'aglyndé(%ﬁg-?yﬁivﬁw S RRGRY l_'vahe%en’i” Ry ﬁ?&ljogeln oﬁ@l%)@ﬂc‘yi, Rw is

oxazolid
(5R) - 3- [ Bydrbpear 6r-@4- 4G1)a11®1]hyl 1,2, 3- tri azol - 1-yl ) phenyl ]-5-[ (4-net hyl -1, 2, 3-

triazol -1 #ﬂ&%‘?thl oxazolldln- - i:{zz
(5R)-3-[ 80 bomw(n@l ﬂ?é)ﬁfﬁwnti 02 Asth AR dR 2. HiRZBRARS) ARG21AB3RARY - 1, 2, 3-
triazol - lypyl ()J% C} ﬁgﬁ%ﬁ] gca&ﬂ atgﬁi? an% a[ls% dﬂ HRYI%rfups((dnesy bal dehyde

oxi ne) -i m dazol -
triazol - indyda)emacbthgrmm amalp txilthlreé sdmaiuents 1ndependent1y selected from

( gRé ﬁpl g}tjg.{ol%q%lg %)%ré{é yﬁgrgﬁgélgﬂ%lgéﬂe%}yn%gop% ﬁ%y b%P tu?ergiyby] up to[tl(lr%epent yl-
3- FI uor 0snﬂ)s[1€ueﬁﬂ>iﬁdiéﬁéﬂdi@ﬁ15}3ée1)3cte&|ﬂoﬁl HE?I@Q'I @)Xl%ﬁ?@ﬁ&}ianb} Futandpymsiey! - 1, 2, 3-

triazol - -yl) met oxazol i di n- 2-
(5R) - 3- [3yﬁmicrmndaz(ohe-, tristziole, PYﬂfmldm@I@mdaZlney pypdiaeyibqxagolp( axagelehigpthiazolea- t r

| -1-
3571 uor G0 eptbmens B Gk B topping Ll gl 1
yl) met hy |4]3)29R<}@Z L4@)aﬂ<aae§amnarﬁ§18) szﬁ\ﬁwﬁwpmerém(wvﬁ lybﬁ;(')geﬁ bf {1e4C)a1ky1;
| H pyrazol -1-y ?pheny met hyl - ,3-triazol - 3

yl ) metlAy IR]Wﬁséwdtqgan ar QI]V %bgkyll and
5R)-3-[3 1
o 5 & PP PR s N i MR AR ARG A RGE N a2 ™ !

PCT/ GBO3L0ARS8R nitrogen atom, where such subst1tut1on does not result in quaternization)
(1-4C)alkyl, (1-4C)alkanoyl {wherein the (1-4C)alkyl and (1-4C)alkanoyl groups are

d

optionally substituted by (preferably one) substituents independently selected from cyano,

20 hydroxy, nitro, trifluoromethyl, (1-4C)alkyl S(O)q- (q is 0, 1 or 2), (1-4C)alkoxy, (1-
4C)alkoxycarbonyl, (1-4C)alkanoylamino, -CONRvVRw or -NRvRw [wherein Rv is hydrogen
or (1-4C)alkyl; Rw is hydrogen or (1-4C)alkyl] }, (2-4C)alkenyl, (2-4C)alkynyl, (1-

4C)alkoxycarbonyl or oxo (to form an N-oxide).

25 2. A compound of the formula (I) as claimed in claim 1, or a pharmaceutically-

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

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

pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof, wherein Q is Q1.
30

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

pharmaceutically-acceptable salt thereof, wherein N-HET is selected from structures (Id) and

(If).
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(5R) - 3-[ 3- Fl uor o- 4- (1- oxo-t et rahydr o- 2Ht hi opyr an-4-yl ) phenyl ] -5-[ (4- nmet hyl
-1, 2, 3-t rwaadlo72515 yl ) met hyl ] - 1, 3- oxazol i di n- 2- one, Z-| somPCI/GERNBS

[ 4- (Tetrahydro-2Ht hi opyran-4-yl)-3,5-difl uorophenyl ] - 5-
[(4-nmethyl-1,2,3-triazol- | - yI)rrethyIi £X azolidin-2-one; 5

(5R)-3-[4-(1, 1- D oxo-tetrahydro-2Hthi opyran-4-yl)-3,5-di fl uorophenyl]-5-](
4-methyl -1, 2,3- triazol-1-yl)nmethyl] oxazolidin-2-one;

(5R)-3-[ 3, 5- DA&&HPM JrnOx B (AR Btk kY Boweperi eaheny ] 5- [ (4-e
thyl-1,2,3- triazo met hyl ] -oxazol i di n-2-one, E-Isonmer; (5R)-3 - [3,
5-Di fl uorpbamz(cmltmaiiytaecm&hld st thkteph wdmymmﬂ‘-ldse;lbc)tprhﬁnm ’J]‘Aaﬁd 1q
(4-nmethyl-1,2,3 - 10 triazol-1-yl)nmethyl]oxazolidin-2-one, Z-1soner;
(5R)-3-[4-(1, 1- Di oxo- 3, 6-di hydr o- 2H-t hi opyran-4-yl ) -3, 5-di fl uorophenyl ]-5-]
(5- et Byls: 2H A géthpdtd-of tivd fd?ﬁhfby(zj as%ﬁﬁl@h lirfhdyr @i@ﬁs clalm ora

(5R)-3-[4-(1, 1- Di oxo- 3, 6-di hydro- ZH-t hi opyr an- dlfluorophenyIJ-S-[
(5- Et hyl mm:rnztceutncatila+acgepy¢b)l¢realhgn in-voyel rbldsanlpl@emréherw which is a compoun
(5R) - 3- [3 It:}I1 ro-4- carbonitrile-| H pyrazol -1-yl)phenyl]-5-[(5-nethyl -
tetrazol - 5 ;ﬁn lﬁr@?ﬁ oxazol i di n- 2- one;

(5R)-3-[4-(1, 1- D oxo- 3, 6-di hydro-2H-t hi opyran-4-yl)-3,5-di fl uorophenyl ]-5-]
(5-propyl -2H tetrazol -2- yI)me]:;QyI] oxaQol i di n- 2- one;
(5R)-3-[3-fluoro-4-(4-nethyl - 1.2, 3-1riazol -1-yl)phenyl]-5-

[(5-malt0hyl 2H-tetrazol - 2- Zoli( ol i din-2-one; (5R)-3-{

3-Fluoro-4-[4-(nmethylthio)-1 ) trfazot - phenyl
}-5-[(5-nethyl-2Htetrazol - 2-yl et hyl di n- 2-one; (5R)-3-
- (Tetrahydr o- 2H-t hi opyran-4-gB) - 3, 5-di f | nyI ]- 5-
5-met hyl -2H-tetrazol -2- yl)nethyl] oxazolidin-2-one;
R)-3-[4-(1, 1-di oxo-tetrahydro-2Ht hi an-4-yl)- 35d|fluorophenyl]-5-[(
nmet hyl -2H tetrazol -2-yl)methyl] oxazolidi n-2-one; (5R)-3-

(1- OxwvheminaNsHiE"ﬁin—Qﬁlﬁﬁriammayﬂairtytka)zoBleA di fl uor ophenyl ] - 5-

[4
[ (
(5
5_
[4
[ (5-neth ?trazol 2-yl ) met hyl ] oxazol i din-2-one , Z isoner;

(5R) - 39 1F1P G 4- (4- met hyl -1 Hi mi dazol - 1- yl ) phenyl ]-5-[ (5- met hyl - 2H-tetra

zol -2- 3@? t 8¥A d
(5R) - 3- [g{%ﬁh%q?ﬁ%irng 4- (%ﬂ}dhﬂrggéﬂr@ﬂuor% ag t et rahydropyri di n-4-yl ) phenyl ]

J5-[ (4- Mt dayelected BB (FALZ 31 5 & §), JFED(TT 1 doxhznd dyamt (TCH3e).

7. A compound of the formula (I) as claimed in claim 1, or a pharmaceutically-

20 acceptable salt or an in-vivo hydrolysable ester thereof, which is a compound selected from:
(5R)-3-[4-(1(R,S)-0Ox0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[(4-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-isopropyl)-1,2,3-
triazol-1-yl)methyl]oxazolidin-2-one;

25 (5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(4-methyl)-
1,2,3-triazol-1-yl)methyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-Dioxo-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[ (4-butyl)-1,2,3-
triazol-1-yl)methyl]Joxazolidin-2-one;
(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-ethyl)-1,2,3-

30 triazol-1-ylmethyl]oxazolidin-2-one;

(5R)-3-[4-(1,1-Dioxo0-3,6-dihydro-2 H-thiopyran-4-yl)-3-fluorophenyl]-5-[ (4-methyl)-1,2,3-

triazol-1-ylmethyl]oxazolidin-2-one;



WO 03/ 072575 PCT/ GB03/ 00785 -129

(5R)-3-[4-(1-Benzyl -1, 2, 3, 6-tetrahydropyridin-4-yl)-3,5-difluorophenyl]-5-]

(4- met hylw0,03/03574ri azol - 1-yl ) met hyl ] oxazol i di n-2-one; (PRI/B3H07T8S5

1-[(2S) -2, 3-Di hydr oxypropanoyl]-1, 2, 3, 6-tetrahydropyridin-4-yl }-3,5-

di fl uorophenyl )-5-[(4-nethyl -1, 2,3-tri -1-yl)nmethyl] oxazolidin-2-one; 5
(

o AR e L) R v BRI LT b g1

(5R) -3-[ H{“%‘hﬁi&éﬁéﬁ( ﬁ%éfﬂe 1, 2,3,6-tetrahydropyridin-4-yl)-3-fluorophenyl]-

5-[(4-nme -triazol - 1y|)rrethy|] oxazol i di n- 2- one;

(5R) - 3- [4516)13 Bﬁﬂlzl/ﬂ)ﬂx@43hﬁmwphoémliﬁeﬂwmpﬂnﬂmm -5¢[(-1Bethy b2 SpthienyHt I - 5- [(4 m
ethyl -1 ég triazol - %I)mathyl] oxazol i di n-2-one; and

(5R) - 3- [Zh{l‘it WAFPUAN2- A { of r ahydropyri din-4-yl) 3. 5-difluoro

phenyl J5- %5&)@[3"?1[?1?1{101%&: (1102@ -3 thr%&ﬁ&ﬁl@&lm%t)yﬁan%tﬁgelneﬁm% i.gipoRione. 8. A

pro-drug of a conpound as clainmed in any one of prévious clainms. 15 9.
A net hod yimethplﬂ@d@(ﬂndlg ?atbneantl bacterial eff ect in a warm bl ooded ani nal

compound o - ong bt on e SRRk R onkd B RasBale sty

phar nacelyl)hfe@{ylyo)@%mh@bé& salt, or in-vivo hydrolysable ester thereof.
20 10. A’Conpound of the invention as clained in any one of clains 1 to 7,

or a phé&?Ret&(l.tRipyo-tasebpdradEthepyran-dryl)- %Mpmhﬁmd} otlfgeathd-b3Ber

t here for 25 11. The use of a conmpound of the
mvenﬂfoorgn%lml'g ﬁmgﬁla’ﬁoﬁ&g)ﬁd&g%gg%f clains 1 to 7, or a

phar maceysRea[4-yt,aqmeps-als- dihﬁdijothaerpB yl)rB- ﬂumphcy@ﬂm Y4-alviiey] €52, Briddobneof , in
t he manufacture of _a nedicanent for use in the production of an

ant i bact @hpethylderagelidin?-enejar m bl ooded ani mal. 12. A pharmaceuti cal

conposi tion which conprises a conpound of the_invention as 30 clalned in

any one ¢#Rk3-43-Fnoro-gd4brome-1d-priseracleriipheayily-osehyhble-sarel-br an

i1 vent SRELSSIBER ARG 12675 "pery G031 00785 - 130 13, A process for the

pr epariat i(OR)-3{3-Fluwedpayndethfl-f,03adk201{1-y1) pieengl] & [ andtinylcll, 2B midzodql -
yl)methyl]oxazolidin-Z-oﬁe;
(5R)-3-[3-Fluoro-4-(3-methyl-1,2,4-triazol-1-yl)phenyl]-5-[(4-methyl-1,2,3-triazol-1-
yl)methyl]oxazolidin-2-one;
(5R)-3-[3-Fluoro-4-[(4-carbaldehyde oxime)-imidazol-1-yl]phenyl]-5-[(4-methyl-1,2,3-

20 triazol-1-yl)methyl]oxazolidin-2-one;
(5R)-3-[3-Fluoro-4-[(4-carboxaldehyde)-imidazol-1-yl]phenyl]-5-[(4-pentyl-1,2,3-triazol-1-
yl)methyl]oxazolidin-2-one;

(5R)-3-{3-Fluoro-4-[4-(hydroxymethyl)-1 H-imidazol-1-yl]phenyl }-5-[(4-methyl-1,2,3-
triazol-1-yl)methyl]Joxazolidin-2-one;

25 (5R)-3-[3-Fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-5-[(4-methyl-1,2,3-triazol-1-
yl)methyl]Joxazolidin-2-one;

(5R)-3-[3-fluoro-4-(1 H-imidazol-1-yl)phenyl]-5-[(4-methyl-1,2,3-triazol-1-
yl)methylJoxazolidin-2-one;
(5R)-3-[3-Fluoro-4-(4-carbonitrile-1H-pyrazol-1-yl)phenyl]-5-[(4-methyl-1,2,3-triazol-1-

30 yDmethyl]oxazolidin-2-one;

(5R)-3-[3-fluoro-4-(1-oxo-tetrahydro-2H-thiopyran-4-yl)phenyl]-5-[ (4-methyl-1,2,3-triazol-1-

yl)methyl]oxazolidin-2-one, E-Isomer;



pharmaceutically acceptable salts or in-vivo hydrol ysable esters thereof,
whi ch process conprises one of processes (a) to (g); (a) by nodifying a
substit uewD 081072563 i ntroduci ng a new substituent into, thecTudmBioosent 5
group Rl of HET of another conpound of formula (1); (b) by reaction of a
compound of formula (Il) : O A Q@ NO . 4,0~Y (Il) wherein Yis a

. . - 128~

di spl aceable group with a conpound of '_t]nze formula (.1 : 0 111
AP e« BT RN AL A B 8 R K e O T
pr ot ect ed) 1} —H Base AT {ET- anion formed fromthe free base
form orq\ilbi‘ﬁ?tg{?ﬂ-gy%%%g??%n gagqégﬁﬁﬁgund of the formula (1V) : QZ (1V)
wherein ZSR)33am(TamydrtazIé—,thi@pyma-éleyl)ﬁrSediﬁanmeerq«h}aSAMQ—Me&)ryl-éﬁcﬁetrdeobI- t he

formul a , or. with a_related conmpound of formula (VI) where 20 the
hydr oxy é’)%‘l?ﬁhyé Oxﬁ?f@{bi%‘lz“é}nﬁal C-atomis conventionally protected and where

the | eaviggy.2.950Up. a %) s Bty 4-hE@AYI-Ng 3-
group; %gr(Q?)P?g% gg'? (—9:1{-0 q te&lﬁﬁﬁaﬁ% ZIF}IJBBH[%%_;Q%@EIW/S (ﬁf\]/ﬁ?l\%‘ (\}/}WW( dlgl (y) by
coupl i ng,triamildeylmagthylysiagoldint2-enesi t i on netal s such as pal |l adi um(0), of a

conpound 5255 1 skl &4 (Vokd rétral PR -3 8 P 1SRRI PR B2 methy1-1,2,3-
triazol-1-yl)methyl]-oxazolidin-2-one, E-Isomer;
(5R)-3-[3,5-Difluoro-4-(1-oxo-tetrahydro-2 H-thiopyran-4-yl)phenyl]-5-[ (4-methyl-1,2,3-

10 triazol-1-yl)methylJoxazolidin-2-one, Z-Isomer;
(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[ (5-methyl-2 H-
tetrazol-2-yl)methyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(5-Ethyl-2H-
tetrazol-2-yl)methylJoxazolidin-2-one;

15 (5R)-3-[3-Fluoro-4-(4-carbonitrile-1H-pyrazol-1-yl)phenyl]-5-[(5-methyl-2H-tetrazol-2-
yl)methyl]oxazolidin-2-one;
(5R)-3-[4-(1,1-Diox0-3,6-dihydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[ (5-propyl-2H-
tetrazol-2-yl)methylJoxazolidin-2-one;
(5R)-3-[3-fluoro-4-(4-methyl-1H-1,2,3-triazol-1-yl)phenyl]-5-[(5-methyl-2 H-tetrazol-2-

20 yl)methyl]Joxazolidin-2-one;
(5R)-3-{3-Fluoro-4-[4-(methylthio)-1H-1,2,3-triazol-1-yl]Jphenyl }-5-[(5-methyl-2H-tetrazol-
2-yl)methyl]Joxazolidin-2-one;

(5R)-3-[4-(Tetrahydro-2 H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[ (5-methyl-2H-tetrazol-2-
yl)methyl]oxazolidin-2-one;

25 (5R)-3-[4-(1,1-dioxo-tetrahydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(5-methyl-2H-
tetrazol-2-yl)methyl]oxazolidin-2-one;
(5R)-3-[4-(1-Oxo-tetrahydro-2H-thiopyran-4-yl)-3,5-difluorophenyl]-5-[(5-methyl-2H-
tetrazol-2-yl)methyl]oxazolidin-2-one , Z isomer;
(5R)-3-[3-Fluoro-4-(4-methyl-1H-imidazol-1-yl)phenyl]-5-[(5-methyl-2H-tetrazol-2-

30 yl)methyl]Joxazolidin-2-one;
(5R)-3-[3,5-Difluoro-4-(1-glycoloyl-1,2,3,6-tetrahydropyridin-4-yl)phenyl]-5-[ (4-methyl-
1,2,3-triazol-1-yl)methyl]oxazolidin-2-one;



-131 0 K XQ NO'--~Y" (VII) wherein Y is a group BET as hereinbefore
defined, X is a replaceable substituent; with a conpound of the formula
(M11), owoan/ozxsas ogue thereof, which is suitable to givePaTIGE3®UISSt i t uent
as defined by (TA) -(TE), in which the link is via an sp2 carbon atom (D =
CH=C- Lg where Lg is a | eaving group; 202S in the case of reactions
carried out under Heck reaction condi"ﬁgn's L

whi ch théSR)'r?n[A-(%an%ylésﬂ,ﬁuGéﬁfé@hywpazriM‘*-ﬂ)-%g-dﬁ%fg&%g(&%rWg{l O]g‘ﬁ%%?re ITQ
and T2 %QEE%%@WE%‘E‘%?I%‘%“%N or may together with D forma ring of

type T; I'ng, using catalysis by transition netals such as

pal | adi u )2 P ) YDOHAE I 11 6V ¢ A~ N OB 5. (VITA) 15
wherein @&%@%iﬁ%@g Cﬁgglp Ieoﬁ)%@lgrl ’éz\’éd(]éf%trnag c,iro\%?, ?ﬁhg glg?réﬁ%ugld )

[ Aryl ] - Xdifteesshexyl)-S- [@4-nicipylsict 3t ez bdymdthidiidxazdledinBharee N- HET i s
1,2,3-triazole by cycloaddition via the azide (wherein Y in (Il) is

azi de) 5 \BR3-93-Fulss-Ut Ut dicaeatlyd Bpacwihydromsikiand-ytphs yehs:[(4cmpthyhe268-N- BET
is 1,2,3-triazole by reactjon of a conpound of forrmula (I1l1) where Y = 20
NH2 (pri i@dspl-dnilmesthlianszelidisdpdghd of formula (1X), nanely the

arenesul fonyl hydrazone of a nethyl ketone that is furtner g ] nal |

subst i t ut@R)-dhd{ hécaorngaetyriolip.oH5irahagronytigir +vhetflgo erb}ﬂg ‘@%m{?@éﬁbl e of

bei ng el ijnj hated §r 18adaRldih.o@d the internediate, substituted
hydr azonels ,2?1%& E%wﬁ?ﬂgr%lgdslﬁcoor??ﬂgat e bases thereof); WD 03/072575
PCT/ GBO3/ (9]%??54-( 1-Benzyl-1,2,3,6-tetrahydropyridin-4-yl)-3-fluorophenyl]-5-[(4-methyl-1,2,3-

10 triazol-1-yl)methylJoxazolidin-2-one; and

(5R)-3-[4-(1-Benzyl-1,2,3,6-tetrahydropyridin-4-yl) 3,5-difluoro phenyl]-5-[(5-methyl-2H-

1,2,3-tetrazol-2-yl)methylJoxazolidin-2-one.

8. A pro-drug of a compound as claimed in any one of the previous claims.

15
9. A method for producing an antibacterial effect in a warm blooded animal which
comprises administering to said animal an effective amount of a compound of the invention as
claimed in any one of claims 1 to 7, or a pharmaceutically-acceptable salt, or in-vivo
hydrolysable ester thereof. »

20
10. A compound of the invention as claimed in any one of claims 1 to 7, or a
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a

medicament.

25 11.  The use of a compound of the invention as claimed in any one of claims 1 to 7, or a
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of

a medicament for use in the production of an antibacterial effect in a warm blooded animal.

12. A pharmaceutical composition which comprises a compound of the invention as
30 claimed in any one of claims 1 to 7, or a pharmaceutically-acceptable salt or an in-vivo

hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier.



-132 AkS2 OH,N,, N Q@ NORL NH2 Y11 (Il @ Y = NH) (IX) (g) wher
N-BET is 1,2,3-triazole regioselective synthesis may be carried out by

cycl oaddiwpoma/ovisas t he azide (wherein Y in (I1)

al kyne using Cu(l) 5 catalysis to give 4-substituted 1,2,3-triazoles;

Q@ NO
protecti
form ng

10

15

20

25

~N3 (Il: Y =N3) and thereaftey,.if necessary: (i) renoving any
ng groups; (ii) form.ng a pharneceutically-acceptable salt; (i
a3 i nApipecss o the prmpraéion of acompaund of formula (I) as claimed in claim Ior

pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process
comprises one of processes (a) to (g);
(a) by modifying a substituent in, or introducing a new substituent into, the substituent
group R1 of HET of another compound of formula (I);
(b) by reaction of a compound of formula (II) :

O

Q-N O

(D

wherein Y is a displaceable group with a compound of the formula (III) :

HET

(110)
wherein HET (of formula (Ta) 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

Iv)
wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V); or
with a related compound of formula (VI) where
the hydroxy group at the 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
Q\/N@ H\/
V)

Y
(VD)
(d) (i) by coupling, using catalysis by transition metals such as palladium(0), of a compound
of formula (VII) :

e

I s azi de) WCTIGBO3WeTssi nal

0 A

i)
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(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 givea T
substituent as defined by (TA) —(TE), in which the link is via an sp2 carbon atom (D = CH=C-
Lg where Lg is ar 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

o

2

(VII)
where T; and T, may be the same or different or may together with D form a ring of type T;
(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);
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ArSQ,
i h'.
oo )
Yl%
\_k_ R1
NHZ n
Y
(I: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;
0]

A

Q-N" 0
\_kN

(II:Y = N3)

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

3

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



