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(57) ABSTRACT 

Compounds of Formula (I), or a pharmaceutically-acceptable 
salt, oran in-vivo-hydrolysable ester thereof, and compounds 
as shown in Formula (I) wherein C is for example (D), (E), 
(F); wherein A and B are independently selected from (i) and 
(ii); Ra to Rib are independently selected from hydrogen 
and fluorine; Ra and R b are independently selected from, 
for example, hydroxy, NHC(=W)R. (a) and (b); wherein 

W is O or S.; R is, for example, hydrogen, amino, (1-4C) 
alkyl: HET-1 is, for example, a C-linked 5-membered het 
eroaryl ring: HET-2 is, for example, an N-linked 5-mem 
bered, fully or partially unsaturated heterocyclic ring; are 
useful as antibacterial agents; and processes for their manu 
facture and pharmaceutical compositions containing them are 
described. 
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OXAZOLIDINONE AND/OR ISOXAZOLINE 
ASANTBACTERAL AGENTS 

0001. The present invention relates to antibiotic com 
pounds and in particular to antibiotic compounds containing 
Substituted oxazolidinone and/or isoxazoline rings. This 
invention further relates to processes for their preparation, to 
intermediates useful in their preparation, to their use as thera 
peutic agents and to pharmaceutical compositions containing 
them. 
0002 The international microbiological community con 
tinues to express serious concern that the evolution of antibi 
otic resistance could result in strains against which currently 
available antibacterial agents will be ineffective. In general, 
bacterial pathogens may be classified as either Gram-positive 
or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-nega 
tive pathogens are generally regarded as having abroad spec 
trum of activity. The compounds of the present invention are 
regarded as effective against both Gram-positive and certain 
Gram-negative pathogens. 
0003 Gram-positive pathogens, for example Staphylo 
cocci, Enterococci, Streptococci and mycobacteria, are par 
ticularly important because of the development of resistant 
strains which are both difficult to treat and difficult to eradi 
cate from the hospital environment once established. 
Examples of Such strains are methicillin resistant staphyllo 
coccus (MRSA), methicillin resistant coagulase negative sta 
phylococci (MRCNS), penicillin resistant Streptococcus 
pneumoniae and multiply resistant Enterococcus faecium. 
0004. The major clinically effective antibiotic for treat 
ment of Such resistant Gram-positive pathogens is Vancomy 
cin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Furthermore, and most 
importantly, antibacterial resistance to Vancomycin and other 
glycopeptides is also appearing. This resistance is increasing 
at a steady rate rendering these agents less and less effective 
in the treatment of Gram-positive pathogens. There is also 
now increasing resistance appearing towards agents such as 
B-lactams, quinolones and macrollides used for the treatment 
of upper respiratory tract infections, also caused by certain 
Gram negative strains including H. influenzae and M. 
catarrhalis. 
0005 Certain antibacterial compounds containing an 
oxazolidinone ring have been described in the art (for 
example, Walter A. Gregory etal in J. Med. Chem. 1990, 33, 
2569-2578 and 1989,32(8), 1673-81; Chung-Ho Parketal in 
J. Med. Chem. 1992, 35, 1156-1165). Bacterial resistance to 
known antibacterial agents may develop, for example, by (i) 
the evolution of active binding sites in the bacteria rendering 
a previously active pharmacophore less effective or redun 
dant, and/or (ii) the evolution of means to chemically deacti 
vate a given pharmacophore, and/or (iii) the evolution of 
efflux pathways. Therefore, there remains an ongoing need to 
find new antibacterial agents with a favourable pharmaco 
logical profile, in particular for compounds containing new, 
more potent, pharmacophores. 
0006 We have discovered a class of potentially bipharma 
cophoric antibiotic compounds containing two Substituted 
oxazolidinone and/or isoxazoline rings which has useful 
activity against Gram-positive pathogens including MRSA 
and MRCNS and, in particular, against various strains exhib 
iting resistance to Vancomycin and/or lineZolid and against E. 
faecium strains resistant to both aminoglycosides and clini 
cally used B-lactams, but also to fastidious Gram negative 
strains such as H. influenzae, M. Catarrhalis, mycoplasma 
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spp. and chlamydial strains. We use the term bipharmacoph 
oric to indicate that the two substituted oxazolidinone and/or 
isoxazoline pharmacophores may independently bind at 
pharmacophore binding sites where the sites may be similar 
or different, where the similar or different sites may be occu 
pied simultaneously or not simultaneously within a single 
organism, or where the relative importance of different bind 
ing modes to the similar or different sites may vary between 
two organisms of different genus. 
0007 Accordingly the present invention provides a com 
pound of the formula (I), or a pharmaceutically-acceptable 
salt, or an in-vivo-hydrolysable ester thereof, 

(I) 
Ra 

Rib 

wherein in (I) C is a biaryl moiety C C" 

where C" and C" are independently aryl or heteroaryl rings 
Such that the central fragment C is represented by any one of 
the groups D to L below: 
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wherein the groups D to L. may be attached to rings A and B 
in either orientation: 
wherein A and B are independently selected from 

O 

s 
N 

whereini) and/or ii) are linked as shown in (I) via the 3-po 
sition to group C and Substituted in the 5-position as shown in 
(I) by CH Ra and —CH R b: 
Ra, Rb, Ra and Rb are independently hydrogen or fluo 
rine; 
Ra and R b are independently selected from hydroxy, —OSi 
(tri-(1-6C)alkyl) (wherein the 3 (1-6C)alkyl groups are inde 
pendently selected from all possible (1-6C)alkyl groups), 
- NRC(=W)R - OC(=O)R. 

N 

and 

ii) 

R5 

and 

b) 
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-continued 

wherein W is O or S: 
R is hydrogen, amino, (1-8C)alkyl, -NHR, —N(R) 
(R), —OR or —SR, (2-4C)alkenyl, (1-8C)alkylaryl, 
mono-, di-, tri- and per-halo (1-8C)alkyl, —(CH2)p(3-6C)cy 
cloalkyl or —(CH2)p(3-6C)cycloalkenyl wherein p is 0, 1 or 
2. 
wherein in a) HET-1 is a C-linked 5-membered heteroaryl 
ring containing 2 to 4 heteroatoms independently selected 
from N, O and S, which ring is optionally substituted on an 
available carbon atom by 1 or 2 substituents independently 
selected from (1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, 
amino, (1-4C)alkylamino, di-(1-4C)alkylamino, (1-4C)alky 
lthio. (1-4C)alkoxy, (1-4C)alkoxycarbonyl, halogen and 
cyano and/or on an available nitrogenatom (provided that the 
ring is not thereby quaternised) by (1-4C)alkyl, or 
HET-1 is a C-linked 6-membered heteroaryl ring containing 2 
or 3 nitrogen heteroatoms, which ring is optionally Substi 
tuted on any available C atom by 1, 2 or 3 substituents inde 
pendently selected from (1-4C)alkyl, (2-4C)alkenyl, (3-6C) 
cycloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alkylamino, 
(1-4C)alkylthio, (1-4C)alkoxy, (1-4C)alkoxycarbonyl, halo 
gen and cyano and/or on an available nitrogenatom (provided 
that the ring is not thereby quaternised) by (1-4C)alkyl; 
wherein in b) 
HET-2 is an N-linked 5-membered, fully or partially unsat 
urated heterocyclic ring, containing either (i) 1 to 3 further 
nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen 
heteroatom; which ring is optionally Substituted on a C atom 
by an oxo or thioxo group; and/or which ring is optionally 
substituted on any available C atom by 1, 2 or 3 substituents 
independently selected from (1-4C)alkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alky 
lamino, (1-4C)alkylthio. (1-4C)alkoxy, (1-4C)alkoxycarbo 
nyl, halogen and cyano and/or on an available nitrogenatom 
(provided that the ring is not thereby quaternised) by (1-4C) 
alkyl; or 
HET-2 is an N-linked 6-membered di-hydro-heteroaryl ring 
containing up to three nitrogen heteroatoms in total (includ 
ing the linking heteroatom), which ring is substituted on a 
Suitable C atom by oxo or thioxo and/or which ring is option 
ally substituted on any available C atom by 1, 2 or 3 substitu 
ents independently selected from (1-4C)alkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alky 
lamino, (1-4C)alkylthio. (1-4C)alkoxy, (1-4C)alkoxycarbo 
nyl, halogen and cyano and/or on an available nitrogenatom 
(provided that the ring is not thereby quaternised) by (1-4C) 
alkyl; and wherein at each occurrence, alkyl, alkenyl, 
cycloalkyl cycloalkenyl in substituents on HET-1 and HET-2, 
or in R is optionally substituted with one, two, three or more 
F, C1 or CN: 
wherein in c) 
Rs is hydrogen, (3-6C)cycloalkyl, phenyloxycarbonyl, tert 
butoxycarbonyl, fluorenyloxycarbonyl, benzyloxycarbonyl, 
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(1-6C)alkyl (optionally substituted by cyano or (1-4C) 
alkoxycarbonyl), —CORs, —C(=O)Rs, —C(=O)SRs. 
—C(=S)Rs, P(O)(OR)(OR) and —SOR, wherein Rs. 
R. Ro and R are as defined hereinbelow: 
R is cyano. —COR. -COOR, —CONCR) (R), 
—SO.R. —SONHR —SON(R)(R) or NO. 
wherein R and R are as defined hereinbelow: 
R, is hydrogen, amino, (1-8C)alkyl, -NHR, —N(R) 
(R), —OR or —SR, (2-4C)alkenyl, (1-8C)alkylaryl, 
mono-, di-, tri- and per-halo (1-8C)alkyl, —(CH2)p(3-6C)cy 
cloalkyl or —(CH)p(3-6C)cycloalkenyl wherein p is 0, 1 or 
2. 
Rs is hydrogen, (3-6C)cycloalkyl, phenyl, benzyl, (1-5C)al 
kanoyl, (1-6C)alkyl (optionally substituted by substituents 
independently selected from (1-5C)alkoxycarbonyl, 
hydroxy, cyano, up to 3 halogen atoms and —NRRs 
(wherein Ra and Rs are independently selected from hydro 
gen, phenyl (optionally Substituted with one or more substitu 
ents selected from halogen, (1-4C)alkyland (1-4C)alkyl sub 
stituted with one, two, three or more halogen atoms) and 
(1-4C)alkyl (optionally substituted with one, two, three or 
more halogen atoms), or for any N(R)(Rs) group, Ra and 
Rs may additionally be taken together with the nitrogenatom 
to which they are attached to form an unsubstituted or sub 
stituted pyrrolidinyl, piperidinyl or morpholinyl group); 
Ro and Ro are independently selected from hydrogen and 
(1-4C)alkyl: 
R is (1-4C)alkyl or phenyl: 
RandR are independently selected from hydrogen, phe 
nyl (optionally substituted with one or more substituents 
selected from halogen, (1-4C)alkyl and (1-4C)alkyl substi 
tuted with one, two, three or more halogenatoms) and (1-4C) 
alkyl (optionally substituted with one, two, three or more 
halogen atoms), or for any N(R)(R) group, R and R. 
may additionally be taken together with the nitrogen atom to 
which they are attached to form an unsubstituted or substi 
tuted pyrrolidinyl, piperidinyl or morpholinyl group; 
provided that, when group C is group I or group J and both 
groups A and B are oxazolidinones and the oxazolidinone (A 
or B) that is linked to the pyridyl group in C bears a substituent 
(Ra-CH or Rb-CH respectively) that is either an 
hydroxymethyl group or an acetoxymethyl group then the 
oxazolidinone (B or A) linked to the phenyl group in C is not 
Substituted by an acetamidomethyl group (Rb-CH or Ra 
CH respectively). 
0008 A further aspect of the present invention provides a 
compound of the formula (I), or a pharmaceutically-accept 
able salt, or an in-vivo-hydrolysable ester thereof, wherein, in 
groups D to L. Ra, Rb, Ra and R b are: 
independently hydrogen or fluorine when attached to a phe 
nyl ring, and 
hydrogen when attached to a thienyl or pyridyl ring; 
Ra and R b are independently selected from hydroxy, 
—NHC(=W)R OC(=O)R. 

s -O 
and 

b) 
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-continued 

wherein W is O or S: 
R is hydrogen, amino, (1-4C)alkyl, -NH(1-4C)alkyl, 
—N(di-(1-4C)alkyl). —O(1-4C)alkyl or —S(1-4C)alkyl, 
(2-4C)alkenyl, —(CH-)p(3-6C)cycloalkyl or —(CH2)p(3- 
6C)cycloalkenyl wherein p is 0, 1 or 2: 
wherein in a) HET-1 is a C-linked 5-membered heteroaryl 
ring containing 2 to 4 heteroatoms independently selected 
from N, O and S, which ring is optionally substituted on an 
available carbon atom by 1 or 2 substituents independently 
selected from (1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, 
amino, (1-4C)alkylamino, di-(1-4C)alkylamino, (1-4C)alky 
lthio. (1-4C)alkoxy, (1-4C)alkoxycarbonyl, halogen, cyano 
and trifluoromethyl and/or on an available nitrogen atom 
(provided that the ring is not thereby quaternised) by (1-4C) 
alkyl; or 
HET-1 is a C-linked 6-membered heteroaryl ring containing 2 
or 3 nitrogen heteroatoms, which ring is optionally Substi 
tuted on any available C atom by 1, 2 or 3 substituents inde 
pendently selected from (1-4C)alkyl, (2-4C)alkenyl, (3-6C) 
cycloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alkylamino, 
(1-4C)alkylthio, (1-4C)alkoxy, (1-4C)alkoxycarbonyl, halo 
gen, cyano and trifluoromethyl and/or on an available nitro 
gen atom (provided that the ring is not thereby quaternised) 
by (1-4C)alkyl: 
wherein in b) 
HET-2 is an N-linked 5-membered, fully or partially unsat 
urated heterocyclic ring, containing either (i) 1 to 3 further 
nitrogen heteroatoms or (ii) a further heteroatom selected 
from O and S together with an optional further nitrogen 
heteroatom; which ring is optionally Substituted on a C atom 
by an oxo or thioxo group; and/or which ring is optionally 
substituted on any available C atom by 1, 2 or 3 substituents 
independently selected from (1-4C)alkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alky 
lamino, (1-4C)alkylthio. (1-4C)alkoxy, (1-4C)alkoxycarbo 
nyl, halogen, cyano and trifluoromethyl and/or on an avail 
able nitrogen atom (provided that the ring is not thereby 
quaternised) by (1-4C)alkyl; or 
HET-2 is an N-linked 6-membered di-hydro-heteroaryl ring 
containing up to three nitrogen heteroatoms in total (includ 
ing the linking heteroatom), which ring is substituted on a 
Suitable C atom by oxo or thioxo and/or which ring is option 
ally substituted on any available C atom by 1, 2 or 3 substitu 
ents independently selected from (1-4C)alkyl, (2-4C)alkenyl, 
(3-6C)cycloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alky 
lamino, (1-4C)alkylthio. (1-4C)alkoxy, (1-4C)alkoxycarbo 
nyl, halogen, cyano and trifluoromethyl and/or on an avail 
able nitrogen atom (provided that the ring is not thereby 
quatemised) by (1-4C)alkyl, and wherein at each occurrence, 
alkyl, alkenyl, cycloalkyl cycloalkenyl in Substituents on 
HET-1 and HET-2, or in R is optionally substituted with one 
or more F, C1 or CN: 
wherein in c) 
Rs is hydrogen, (3-6C)cycloalkyl, phenyloxycarbonyl, tert 
butoxycarbonyl, fluorenyloxycarbonyl, benzyloxycarbonyl, 
(1-6C)alkyl (optionally substituted by cyano or (1-4C) 
alkoxycarbonyl), —CORs, —C(=O)Rs, —C(=O)SRs. 
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—C(=S)Rs, P(O)(OR)(OR) and —SOR, wherein Rs. 
Ro, Ro and R are as defined hereinbelow: 
R is cyano. —COR, COOR, —CONHR = CON 
(R)(R), —SOR2, —SONHR —SON(R)(R) or 
NO, wherein R and R are as defined hereinbelow: 
R, is hydrogen, (1-8C)alkyl, —OR —SR, amino, 
NHR, N(R)(R), (1-8C)alkylaryl or mono-, di-, tri- and 
per-halo (1-8C)alkyl: 
Rs is hydrogen, (3-6C)cycloalkyl, trifluoromethyl, phenyl, 
benzyl, (1-5C)alkanoyl, (1-6C)alkyl (optionally substituted 
by substituents independently selected from (1-5C)alkoxy 
carbonyl, hydroxy, cyano, up to 3 halogen atoms and 
—NRRs (wherein Ra and Rs are independently selected 
from hydrogen, phenyl and (1-4C)alkyl)); 
R. and Ro are independently selected from hydrogen and 
(1-4C)alkyl: 
R is (1-4C)alkyl or phenyl: 
RandR are independently selected from hydrogen, alkyl 
and aryl, or for any N(R)(R) group, R and R may 
additionally be taken together with the nitrogen atom to 
which they are attached to form an unsubstituted or substi 
tuted pyrrolidinyl, piperidinyl or morpholinyl group. 
0009. In this specification, HET-1 as a C-linked 5-mem 
bered heteroaryl ring containing 2 to 4 heteroatoms indepen 
dently selected from N, O and S, and HET-1 as a C-linked 
6-membered heteroaryl ring containing 2 or 3 nitrogen het 
eroatoms, are fully unsaturated ring systems. 
0010. In this specification, HET-2 as an N-linked 5-mem 
bered heterocyclic ring may be a fully or partially unsaturated 
heterocyclic ring, provided there is some degree of unsatura 
tion in the ring. 
0011 Particular examples of 5-membered heteroaryl rings 
containing 2 to 4 heteroatoms independently selected from N. 
O and S (with no O O, O S or S-S bonds) are pyrazole, 
imidazole, 1,2,3-triazole, 1,2,4-triazole, oxazole, isoxazole, 
thiazole, 1.2.3-oxadiazole, 1,2,4-oxadiazole, 1,2,5-oxadiaz 
ole, 1.3,4-oxadiazole, isothiazole, 1.2.5-thiadiazole, 1,2,4- 
thiadiazole and 1,2,3-thiadiazole. 
0012 Particular examples of 6-membered heteroaryl ring 
systems containing up to three nitrogen heteroatoms are pyri 
midine, pyridazine, pyrazine, 1,2,3-triazine, 1,2,4-triazine 
and 1,3,5-triazine. 
0013 Particular examples of N-linked 5-membered, fully 
or partially unsaturated heterocyclic rings, containing either 
(i) 1 to 3 further nitrogen heteroatoms or (ii) a further het 
eroatom selected from O and S together with an optional 
further nitrogen heteroatom include, for example, pyrazole, 
imidazole, 1,2,3-triazole (preferably 1,2,3-triazol-1-yl), 1.2, 
4-triazole (preferably 1,2,4-triazol-1-yl) and tetrazole (pref 
erably tetrazol-2-yl) and furazan. 
0014 Particular examples of N-linked 6-membered di 
hydro-heteroaryl rings containing up to three nitrogen het 
eroatoms in total (including the linking heteroatom) include 
di-hydro Versions of pyrimidine, pyridazine, pyrazine, 1,2,3- 
triazine, 1,2,4-triazine, 1,3,5-triazine and pyridine. 
00.15 Particular examples of halogen-substituted alkyl 
substituents in HET-1 and HET-2 are monofluoromethyl, dif 
luoromethyl and trifluoromethyl. 
0016 A particular example of Rs as a halogen-substituted 
alkyl group is trifluoromethyl. 
0017. In this specification the term alkyl includes 
straight chained and branched structures. For example, 
(1-4C)alkyl includes propyl and isopropyl. However, refer 
ences to individual alkyl groups such as “propyl are specific 
for the straight chained version only, and references to indi 
vidual branched chain alkyl groups such as "isopropyl are 
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specific for the branched chain version only. In this specifi 
cation, the terms alkenyl and cycloalkenyl include all posi 
tional and geometrical isomers. In this specification, the term 
aryl is an unsubstituted carbocyclic aromatic group, in par 
ticular phenyl, 1- and 2-maphthyl. 
0018. There follow particular and suitable values for cer 
tain Substituents and groups referred to in this specification. 
These values may be used where appropriate with any of the 
definitions and embodiments disclosed hereinbefore, or here 
inafter. For the avoidance of doubt each stated species repre 
sents a particular and independent aspect of this invention. 
0019. Examples of (1-4C)alkyl include methyl, ethyl, pro 
pyl and isopropyl; examples of (1-6C)alkyl include methyl, 
ethyl, propyl, isopropyl, butyl, tert-butyl, penty1 and hexyl, 
examples of (2-4C)alkenyl include vinyl, propenyl, allyl, 
butenyl; examples of (1-4C)alkanoyl include acetyl and pro 
pionyl; examples of (1-5C)alkoxycarbonyl include methoxy 
carbonyl, ethoxycarbonyl, propoxycarbonyl and pentoxycar 
bonyl; examples of (1-4C)alkoxy include methoxy, ethoxy 
and propoxy; examples of (1-4C)alkylamino include methy 
lamino, ethylamino and propylamino; examples of di-(1-4C) 
alkylamino include dimethylamino, methylethylamino and 
ethylpropylamino; examples of (1-4C)alkylthio include 
methylthio and ethylthio; examples of (3-6C)cycloalkyl 
include cyclopropyl, cyclobutyl, cyclopenty1 and cyclohexyl, 
examples of (3-6C)cycloalkenyl include cyclopropenyl, 
cyclobutenyl, cyclopentenyl and cyclohexenyl; examples of 
(1-8C)alkylaryl include benzyl; examples of halo groups 
include fluoro, chloro and bromo. 
0020 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 phospho 
ric and Sulfuric acid. In another aspect Suitable salts are base 
salts such as an alkali metal salt for example Sodium, an 
alkaline earth metal salt for example calcium or magnesium, 
an organic amine Salt for example triethylamine, morpholine, 
N-methylpiperidine, N-ethylpiperidine, procaine, dibenzy 
lamine, N,N-dibenzylethylamine, tris-(2-hydroxyethyl) 
amine, N-methyl d-glucamine and amino acids such as 
lysine. There may be more than one cation oranion depending 
on the number of charged functions and the valency of the 
cations or anions. A preferred pharmaceutically-acceptable 
salt is the Sodium salt. 

0021 However, to facilitate isolation of the salt during 
preparation, salts which are less soluble in the chosen solvent 
may be preferred whether pharmaceutically-acceptable or 
not. 

0022. The compounds of the invention may be adminis 
tered in the form of a pro-drug which is broken down in the 
human or animal body to give a compound of the invention. A 
prodrug may be used to alter or improve the physical and/or 
pharmacokinetic profile of the parent compound and can be 
formed when the parent compound contains a suitable group 
or substituent which can be derivatised to form a prodrug. 
Examples of pro-drugs include in-vivo hydrolysable esters of 
a compound of the invention or a pharmaceutically-accept 
able salt thereof. 

0023 Various forms of prodrugs are known in the art, for 
examples see: 
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 
1985) and Methods in Enzymology, Vol. 42, p. 309-396, 
edited by K. Widder, et al. (Academic Press, 1985); 
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b) A Textbook of Drug Design and Development, edited by 
Krogsgaard-Larsen and H. Bundgaard, Chapter 5 "Design 
and Application of Prodrugs, by H. Bundgaard p. 113-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 
(1992); 
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 
77, 285 (1988); and 
e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). 
0024. An in-vivo hydrolysable ester of a compound of the 
invention or a pharmaceutically-acceptable salt thereof con 
taining hydroxy group is, for example, a pharmaceutically 
acceptable ester which is hydrolysed in the human or animal 
body to produce the parent alcohol. 
0025. An in-vivo hydrolysable ester of a compound of the 
invention or a pharmaceutically-acceptable salt thereof con 
taining a hydroxy group or groups includes inorganic esters 
Such as phosphate esters (including phosphoramidic cyclic 
esters) and O-acyloxyalkyl ethers and related compounds 
which as a result of the in-vivo hydrolysis of the ester break 
down to give the parent hydroxy group/s. Examples of C-acy 
loxyalkyl ethers include acetoxymethoxy and 2,2-dimethyl 
propionyloxymethoxy. A selection of in-vivo hydrolysable 
ester forming groups for hydroxy include (1-10C)alkanoyl, 
benzoyl phenylacetyl and Substituted benzoyl and pheny 
lacetyl, (1-10C)alkoxycarbonyl (to give alkyl carbonate 
esters), di-(1-4C)alkylcarbamoyl and 
N-(di-(1-4C)alkylaminoethyl)-N-(1-4C)alkylcarbamoyl (to 
give carbamates), di-(1-4C)alkylaminoacetyl and carboxy 
acetyl. Examples of ring Substituents on phenylacetyl and 
benzoyl include chloromethyl or aminomethyl, (1-4C)alky 
laminomethyl and di-((1-4C)alkyl)aminomethyl, and mor 
pholino 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, RC(O)C(1-6C)alkyl-CO (wherein R is for 
example, optionally substituted benzyloxy-(1-4C)alkyl, or 
optionally Substituted phenyl; Suitable Substituents on a phe 
nyl group in Such esters include, for example, 4-(1-4C)piper 
aZino-(1-4C)alkyl, piperazino-(1-4C)alkyl and morpholino 
(1-4C)alkyl. 
0026. Further in-vivo hydrolysable esters include phos 
phoramidic esters, and also compounds of invention in which 
any free hydroxy group independently forms a phosphoryl 
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD1): 

(PD1) 

so 
P Ho1\o1 

HO 

0027. Useful intermediates for the preparation of such 
esters include compounds containing a group/s of formula 
(PD1) 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). 
0028. Thus, prodrugs containing groups such as (PD1) 
may be prepared by reaction of a compound of invention 
containing Suitable hydroxy group/s with a suitably protected 
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phosphorylating agent (for example, containing a chloro or 
dialkylamino leaving group), followed by oxidation (if nec 
essary) and deprotection. 
0029 When a compound of invention contains a number 
of free hydroxy group, those groups not being converted into 
a prodrug functionality may be protected (for example, using 
a t-butyl-dimethylsilyl group), and later deprotected. Also, 
enzymatic methods may be used to selectively phosphorylate 
or dephosphorylate alcohol functionalities. 
0030. Where pharmaceutically-acceptable salts of an in 
vivo hydrolysable ester may be formed this is achieved by 
conventional techniques. Thus, for example, compounds con 
taining a group of formula (PD1) may ionise (partially or 
fully) to form salts with an appropriate number of counter 
ions. Thus, by way of example, if an in-vivo hydrolysable 
ester prodrug of a compound of invention contains two (PD1) 
groups, there are four HO-P-functionalities present in the 
overall molecule, each of which may faun an appropriate salt 
(i.e. the overall molecule may form, for example, a mono-, 
di-, tri- or tetra-sodium salt). 
0031. The compounds of the present invention have a 
chiral centreat both of the C-5 positions of the oxazolidinone 
and/or isoxazoline rings. The pharmaceutically active diaste 
reomer is of the formula (IA): 

(IA) 
R 8. 

R 

0032. The present invention includes the pure diastere 
omer depicted above (described herein as bis(5R) or mix 
tures of the bis(5R) and bis(5S) diastereomers, for example a 
racemic mixture, or diastereomers wherein one ring has the 
5R configuration and the other has the 5S ((5R.5'S) and 
(5S.5"R)). If a mixture of enantiomers is used (either mix 
tures of bis(5R) plus bis(5S) or mixtures of (5R,5'S) plus 
(5S.5"R)), 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 is generally the bis(5R) enanti 
omer (depending on the nature of Ra, Rb, A and B). 
although certain compounds (dependant on the nature of Ra, 
Rb, A and B) are, for example, the bis(5S) enantiomer, or 
(5R.5"S) enantiomer. To aid understanding. Examples 1 and 2 
are shown below; the nature of the side-chainhere renders the 
preferred compound (as shown) to be the bis(5S) and the bis 
(5R) enantiomer respectively. 

b 

Example 1 
(5S,5S)-N-(3--4-5-(Acetylamino-methyl)-2- 

oxo-oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2- 
oXo-oxazolidin-5-ylmethyl)-acetamide 

0033 

F O 

in-n- X N N 

sk NHAC 
O F 
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Example 2 

Acetic acid (5R,5R)-3-4'-(5-acetoxymethyl-2-oxo 
oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2-oxo 

oxazolidin-5-ylmethyl ester 

0034 

F O 

ra- X N N 

sk \-N-ox 
O F 

0035. Furthermore, some compounds of the invention 
may have other chiral centres. It is to be understood that the 
invention encompasses all Such optical and diastereoisomers, 
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 recrystal 
lisation techniques, by chiral synthesis, by enzymatic resolu 
tion, by biotransformation or by chromatographic separation) 
and how to determine antibacterial activity as described here 
inafter. 

0036. The invention relates to all tautomeric forms of the 
compounds of the invention that possess antibacterial activ 
ity. 
0037. It is also to be understood that certain compounds of 
the invention can existin Solvated as well as unsolvated forms 
Such as, for example, hydrated forms. It is to be understood 
that the invention encompasses all such Solvated forms which 
possess antibacterial activity. 
0038. It is also to be understood that certain compounds of 
the invention may exhibit polymorphism, and that the inven 
tion encompasses all such forms which possess antibacterial 
activity. 
0039. As stated before, we have discovered a range of 
compounds that have good activity against a broad range of 
Gram-positive pathogens including organisms known to be 
resistant to most commonly used antibiotics, together with 
activity against fastidious Gram negative pathogens Such as 
H. influenzae, M. catarrhailis, Mycoplasma and Chlamydia 
strains. The following compounds possess preferred pharma 
ceutical and/or physical and/or pharmacokinetic properties. 
0040 Compounds of the formula (I), or a pharmaceuti 
cally-acceptable salt or an in-vivo hydrolysable ester thereof, 
wherein C is selected from any one of groups D to L represent 
separate and independent aspects of the invention. 
0041 Particularly preferred compounds of the invention 
comprise a compound of the invention, or a pharmaceuti 
cally-acceptable salt or an in-vivo hydrolysable ester thereof, 
wherein the Substituents A, B, Ra, Rb, Ra, Rb, Ra and 
Rb and other substituents mentioned above have values dis 
closed hereinbefore, or any of the following values (which 
may be used where appropriate with any of the definitions and 
embodiments disclosed hereinbefore or hereinafter): 
0042. In one embodiment are provided compounds as 
defined herein in formula (I), in which group C is group D 
(two phenyl rings). 
0043. In another embodiment are provided compounds as 
defined herein informula (I), in which group C is group E and 
Ra is hydrogen. 
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0044. In another embodiment are provided compounds as 
defined herein informula (I), in which group C is group Hand 
Ra and Rab are hydrogen. 
0045. In another embodiment are provided compounds of 
formula (I) in which the group C is a group selected from D. 
E, F, G, H, I and J as herein defined. 
0046. In another embodiment are provided compounds of 
formula (I) in which the group C is a group selected from D. 
E, F, G, H, K and L as herein defined. 
0047. In another embodiment are provided compounds of 
formula (I) in which the group C is a group selected from D. 
E, F, G and Has herein defined. 
0048. In a further embodiment are provided compounds of 
formula (I) in which the group C is a group selected from D. 
E, G and I as herein defined. 
0049. In a further embodiment are provided compounds of 
formula (I) in which the group C is a group selected from D. 
E. J and I as herein defined. Preferably C is D or E. 
0050. In one embodiment, preferably both A and B are 
oxazolidinone rings. 
0051. In another embodiment, preferably either A or B is 
an oxazolidinone ring and the other is an isoxazoline ring. 
0052. In another embodiment, preferably both A and B are 
isoxazoline rings. 
0053 Preferably Ra and Rab are hydrogen and one of Ra 
or Rb is hydrogen and the other is fluorine. More preferably 
Ra and R b are hydrogen and both Ra and R b are fluorine. 
0054) In another embodiment Ra and Ra are both fluo 
rine, Rb and R b are both hydrogen. 
0055. In a further embodiment Ra, Rb, Ra and Rib are 
selected so as to provide compounds with three fluorine atoms 
present on the central phenyl rings. 
0056. In one embodiment, when C is E, F, G, H, I, J or L, 
Ra, Rb, Ra and Rb are all hydrogen. 
0057. In one aspect, when group C is group I or group J and 
both A and B are oxazolidinones then the oxazolidinone 
linked to the phenyl group in C is not substituted by methyl 
acetamide. In a further aspect, when group C is group I or 
group J and both A and B are oxazolidinones and the oxazo 
lidinone (B or A) linked to the phenyl group in C is substituted 
by an acetamidomethyl group (Rb-CH2 or Ra-CH respec 
tively) then the oxazolidinone (A or B) that is linked to the 
pyridyl group in C bears a substituent (Ra-CH or Rb-CH 
respectively) that is selected from 

b) 

as hereinbefore defined. 
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0058. In one embodiment, Ra and R b are independently 
selected from hydroxy, NHC(=W)R —OC(=O)R and 

Rs 

1. R7, 
N 
YR 

0059 wherein W. R. and R are as defined hereinbefore, 
R is selected from hydrogen, amino, (1-4C)alkyl, -NH(1- 
4C)alkyl, - N(di-(1-4C)alkyl). —O(1-4C)alkyl, —S(1-4C) 
alkyl, (2-4C)alkenyl, —(CH2)p(3-6C)cycloalkyl and 
—(CH)p(3-6C)cycloalkenyl wherein p is 0, 1 or 2; and R, is 
selected from hydrogen, (1-8C)alkyl, —OR2, —SR, 
amino, NHR, N(R)(R), (1-8C)alkylaryland mono-, di-, 
tri- and per-halo(1-8C)alkyl. 
0060. In another embodiment, Ra and R b are indepen 
dently selected from hydroxy, NHC(=W)R —OC(=O) 
Ra, and 

Rs 

1. R7, 
N 
YR 

wherein W. R. R. R. and R, are as defined hereinbefore, 
especially wherein R is (1-4C)alkyl, (1-4C)alkoxy, 
cycloalkyl (particularly cyclopropyl) or haloalkyl (particu 
larly dichloromethyl). 
0061. In another embodiment, Ra and R b are indepen 
dently selected from hydroxy, NHC(=W)R —OC(=O) 
Ra, and 

Rs 

1. R7, 
N 
YR 

wherein W. R. R. R. and R, are as defined hereinbefore, 
especially wherein R is (1-4C)alkyl or (1-4C)alkoxy. 
0062 Particular values for Rs (which may be used as 
appropriate with any of the definitions and embodiments 
disclosed hereinbefore or hereinafter) are hydrogen, tert-bu 
toxycarbonyl and benzyloxycarbonyl. More particularly. Rs 
is hydrogen. 
0063. In one aspect R and R are independently 
selected from hydrogen, alkyl and aryl, or for any N(R) 
(R) group, R and R may additionally be taken together 
with the nitrogen atom to which they are attached to form an 
unsubstituted or substituted pyrrolidinyl, piperidinyl or mor 
pholinyl group; and Ra and Rs are independently selected 
from hydrogen, phenyl and (1-4C)alkyl). 
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0064 Preferably Ra and R b are independently selected 
from hydroxy, NHCO(1-4C)alkyl, -NHCS(1-4C)alkyl, 
- NHCOO(1-4C)alkyl, OCO(1-4C)alkyl, - HN-HET-1 
and HET-2. 
0065. More preferably Ra and R b are independently 
selected from NHCO(1-4C)alkyl, -NHCS (1-4C)alkyl, 
HN-HET-1 and HET-2. 

0066. In one embodiment Ra and R b are independently 
selected from hydroxy, NHCOMe and - NHCOOMe. 
0067. In a further embodiment Ra is selected from 
hydroxy, -NHCO(1-4C)alkyl (especially - NHCOMe), 
- NHCS(1-4C)alkyl (especially - NHCSMe), -NHCOO 
(1-4C)alkyl (especially - NHCO)Me) and —OCO(1-4C) 
alkyl (especially —OCOMe) and R b is HET-2. 
0068. In a further embodiment Ra is selected from 
hydroxy, -NHCO(1-4C)alkyl (especially - NHCOMe), 
- NHCS(1-4C)alkyl (especially - NHCSMe), -NHCOO 
(1-4C)alkyl (especially - NHCO)Me) and —OCO(1-4C) 
alkyl (especially - OCOMe) and R b is HN-HET-1. 
0069. In another embodiment Ra and R b are both 

- NHCO(1-4C)alkyl (especially - NHCOMe) or HET-2 
(especially 1,2,3-triazol-1-yl or tetrazol-2-yl). 
0070. In a further embodiment Ra is NHCO(1-4C) 
alkyl (especially —NHCOMe) and R b is HET-2 (especially 
1,2,3-triazol-1-yl or tetrazol-2-yl). 
0071. In a further embodiment, Ra and R b are indepen 
dently selected from hydroxy, acetamido, 1,2,3-triazol-1-yl, 
methyl-1,2,3-triazol-1-yl and isoxazolylamino. 
0072. In one embodiment HET-1 and HET-2 are unsubsti 
tuted. When substituted, preferred substituents are selected 
from (1-4C)alkyl, especially methyl, and trifluoromethyl. 
0073 Preferred are HET-1 and HET-2 as 5-membered 
rings, in particular HET-1 as isoxazolyl, 1.2.5-thiadiazolyl or 
isothiazolyl and HET-2 as 1,2,3-triazol-1-yl or tetrazol-2-yl. 
0074. In one aspect, HET-2 as 1,2,3-triazol-1-yl is substi 
tuted, preferably by methyl or trifluoromethyl. 
0075. A preferred class of compounds is of the formula (I) 
with two central phenyl rings wherein A and B are both 
oxazolidinone rings; 
Ra and R b are both hydrogen; either Ra and R b are both 
hydrogen or both are fluorine; 
Ra and R b are independently selected from hydroxy, 
NHCOMe and NHCOOMe. 

0076 Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; 
Ra and Rab are both hydrogen; either Ra and Rib are both 
hydrogen or both are fluorine; 
Ra is hydroxy and R b is HET-2, particularly 1,2,3-triazol 
1-yl (optionally substituted). 
0077. Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; 
Ra and R b are both hydrogen; either Ra and R b are both 
hydrogen or both are fluorine; 
Ra is acetamido and R b is HET-2, particularly 1,2,3-triazol 
1-yl (optionally substituted). 
0078. Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; 
Ra and R b are both hydrogen; either Ra and R b are both 
hydrogen or both are fluorine; 
Ra and R b are independently selected from NH-HET-1 
and HET-2, in particular HET-1 as isoxazolyl, 1,2,5-thiadia 
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Zolyl or isothiazolyl and HET-2 as 1,2,3-triazol-1-yl (option 
ally substituted) or tetrazol-2-yl. 
0079 Another preferred class of compounds is of the for 
mula (I) wherein one of A and B is an oxazolidinone ring and 
the other is an isoxazoline ring: 
Ra and R b are both hydrogen; either Ra and R b are both 
hydrogen or one is fluorine; 
Ra and R b are independently selected from hydroxy, 
NHCOMe, NHCOOMe, NH-HET-1 and HET-2, in 

particular HET-1 as isoxazolyl, 1,2,5-thiadiazolyl or isothia 
Zolyl and HET-2 as 1,2,3-triazol-1-yl (optionally substituted) 
or tetrazol-2-yl. 
0080. Another preferred class of compounds is of the for 
mula (I) wherein one of A and B is an oxazolidinone ring and 
the other is an isoxazoline ring: 
Ra and Rab are both hydrogen; either Ra and Rib are both 
hydrogen or fluorine; 
Ra and R b are independently selected from hydroxy, 
NHCOMe, NHCOOMe, NH-HET-1 and HET-2, in 

particular HET-1 as isoxazolyl, 1,2,5-thiadiazolyl or isothia 
Zolyl and HET-2 as 1,2,3-triazol-1-yl (optionally substituted) 
or tetrazol-2-yl. 
0081. Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; one of Ra, Rb, Ra and Rib is 
fluorine and the others are hydrogen; Ra and R b are inde 
pendently selected from hydroxy, —NHCOMe and —NH 
COOMe. 

0082 Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; one of Ra, Rb, Ra and Rib is 
fluorine and the others are hydrogen; 
Ra is hydroxy and R b is HET-2, particularly 1,2,3-triazol 
1-yl (optionally substituted). 
0083. Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; 
one of Ra, Rb, Ra and R b is fluorine and the others are 
hydrogen; 
Rais acetamido and R b is HET-2, particularly 1,2,3-triazol 
1-yl (optionally substituted). 
0084 Another preferred class of compounds is of the for 
mula (I) with two central phenyl rings wherein A and B are 
both oxazolidinone rings; 
one of Ra, Rb, Ra and Rib is fluorine and the others are 
hydrogen; 
Ra and R b are independently selected from NH-HET-1 
and HET-2, in particular HET-1 as isoxazolyl, 1,2,5-thiadia 
Zolyl or isothiazolyl and HET-2 as 1,2,3-triazol-1-yl (option 
ally substituted) or tetrazol-2-yl. 
0085. Another preferred class of compounds is of the for 
mula (I) wherein one of A and B is an oxazolidinone ring and 
the other is an isoxazoline ring; one of Ra, Rb, Ra and Rib 
is fluorine and the others are hydrogen; 
Ra and R b are independently selected from hydroxy, 
NHCOMe, NHCOOMe, NH-HET-1 and HET-2, in 

particular HET-1 as isoxazolyl, 1,2,5-thiadiazolyl or isothia 
Zolyl and HET-2 as 1,2,3-triazol-1-yl (optionally substituted) 
or tetrazol-2-yl. 
I0086 Particular compounds of the present invention 
include each individual compound described in the 
Examples, especially 
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I0087 (5S,5S)-N-(3-4-5-(acetylamino-methyl)-2- 
oxo-oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2-oxo 
oxazolidin-5-ylmethyl)-acetamide; 

I0088 N-((5S,5'RS)-3-(4-5-(hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-oxazoli 
din-5-yl)methyl)acetamide: 

I0089 (5R,5RS)-3-2-Fluoro-4'-5-(hydroxymethyl)-4,5- 
dihydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-5-(1H-1,2,3- 
triazol-1-ylmethyl)-1,3-oxazolidin-2-one; 

0090 N-((5S)-3-(4-(5R)-5-(Hydroxymethyl)-4,5-di 
hydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-ox 
azolidin-5-yl)methylacetamide: 

0091 N-((5S)-3-(4-(5S)-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-oxazoli 
din-5-yl)methylacetamide; and 

0092 (5R)-3-(3-Fluoro-4-5-5-(hydroxymethyl)-4,5-di 
hydroisoxazol-3-ylthien-2-yl)phenyl)-5-(1H-1,2,3-tria 
Zol-1-ylmethyl)-1,3-oxazolidin-2-one. 

Process Section: 

0093. In a further aspect the present invention provides a 
process for preparing a compound of invention or a pharma 
ceutically-acceptable salt or an in-vivo hydrolysable ester 
thereof. It will be appreciated that during certain of the fol 
lowing 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. 
0094 For examples of protecting groups see one of the 
many general texts on the Subject, for example, Protective 
Groups in Organic Synthesis by Theodora Green (publisher: 
John Wiley & 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. 
0.095 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. 
0096. A suitable protecting group for an amino or alky 
lamino group is, for example, an acyl group, for example an 
alkanoyl group Such as acetyl, an alkoxycarbonyl group, for 
example a methoxycarbonyl, ethoxycarbonyl ort-butoxycar 
bonyl group, an arylmethoxycarbonyl group, for example 
benzyloxycarbonyl, or an aroyl group, for example benzoyl. 
The deprotection conditions for the above protecting groups 
necessarily vary with the choice of protecting group. Thus, 
for example, an acyl group Such as an alkanoyl or alkoxycar 
bonyl group or an aroyl group may be removed for example, 
by hydrolysis with a suitable base such as an alkali metal 
hydroxide, for example lithium or sodium hydroxide. Alter 
natively an acyl group Such as a t-butoxycarbonyl group may 
be removed, for example, by treatment with a suitable acid as 
hydrochloric, sulfuric or phosphoric acid or trifluoroacetic 
acid and an arylmethoxycarbonyl group Such as a benzyloxy 
carbonyl group may be removed, for example, by hydroge 
nation over a catalyst Such as palladium-on-carbon, or by 
treatment with a Lewis acid for example borontris(trifluoro 
acetate). A Suitable alternative protecting group for a primary 
amino group is, for example, a phthaloyl group which may be 
removed by treatment with an alkylamine, for example dim 
ethylaminopropylamine, or with hydrazine. 
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0097. A suitable protecting group for a hydroxy group is, 
for example, an acyl group, for example an alkanoyl group 
Such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection con 
ditions for the above protecting groups will necessarily vary 
with the choice of protecting group. Thus, for example, an 
acyl group Such as an alkanoyl or an aroyl group may be 
removed, for example, by hydrolysis with a suitable base such 
as an alkali metal hydroxide, for example lithium or sodium 
hydroxide. Alternatively an arylmethyl group Such as a ben 
Zyl group may be removed, for example, by hydrogenation 
over a catalyst Such as palladium-on-carbon. 
0098. A suitable protecting group for a carboxy group is, 
for example, an esterifying group, for example a methyl oran 
ethyl group which may be removed, for example, by hydroly 
sis with a base Such as Sodium hydroxide, or for example a 
t-butyl group which may be removed, for example, by treat 
ment with an acid, for example an organic acid Such as trif 
luoroacetic 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 pro 
tecting group. 
0099. The protecting groups may be removed at any con 
Venient stage in the synthesis using conventional techniques 
well known in the chemical art. 

0100. A compound of the invention, or a pharmaceuti 
cally-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 pro 
cesses, when used to prepare a compound of the invention, or 
a pharmaceutically-acceptable salt oran in vivo hydrolysable 
ester thereof, are provided as a further feature of the invention 
and are illustrated by the following representative examples. 
Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example, Advanced 
Organic Chemistry (Wiley-Interscience), Jerry March). The 
preparation of Such starting materials is described within the 
accompanying non-limiting Examples. Alternatively, neces 
sary starting materials are obtainable by analogous proce 
dures to those illustrated which are within the ordinary skill of 
an organic chemist. Information on the preparation of neces 
sary starting materials or related compounds (which may be 
adapted to form necessary starting materials) may also be 
found in the certain Patent Application Publications, the con 
tents of the relevant process sections of which are hereby 
incorporated herein by reference; for example WO94-13649; 
WO 98-54161; WO 99-64416: WO 99-64417; WO 
00-21960; WO 01-40222. 
0101 The skilled organic chemist will be able to use and 
adapt the information contained and referenced within the 
above references, and accompanying Examples therein and 
also the Examples herein, to obtain necessary starting mate 
rials, and products. For example, the skilled chemist will be 
able to apply the teaching herein for compounds of formula 
(I) in which two central phenyl groups are present (that is 
when group C is group D) to prepare compounds in which 
group C is any of groups E to L as hereinbefore defined. 
Similarly, in the processes illustrated below the skilled chem 
ist will be able to apply the teaching as necessary to prepare 
compounds in which both rings A and B are isoxazoline and 
those compounds in which one of rings A and B is isoxazoline 
and the other oxazolidinone. 
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0102 Thus, the present invention also provides that the 
compounds of the invention and pharmaceutically-accept 
able salts and in vivo hydrolysable esters thereof, can be 
prepared by a process (a) to (d) as follows (wherein the 
variables are as defined above unless otherwise stated): 
a) by modifying a Substituent in, or introducing a Substituent 
into another compound of the invention by using standard 
chemistry (see for example, Comprehensive Organic Func 
tional Group Transformations (Pergamon), Katritzky, Meth 
Cohn & Rees); for example: a hydroxy group may be con 
Verted into a silyloxy group; an acylamino or thioacylamino 
group, for instance an acetamide group (optionally Substi 
tuted or protected on the amido-nitrogen atom); into an acy 
loxy group, for instance an acetoxy group; a heterocycly 
lamino group (optionally Substituted or protected on the 
amino-nitrogen atom), for instance an isoxazol-3-ylamino 
group or a 1,2,5-thiadiazol-3-ylamino group; a heterocyclyl 
group linked through nitrogen (optionally Substituted on a 
carbon other than a carbon atom adjacent to the linking nitro 
gen ring atom), for instance an optionally 4-Substituted 1.2, 
3-triazol-1-yl group; or an amidino group, for instance an 
1-(N-cyanoimino)ethylamino group; Such conversions of the 
hydroxy group taking place directly (for instance by acylation 
or Mitsunobu reaction) or through the intermediacy of one or 
more derivatives (for instance a mesylate or an azide); an 
acyloxy group may be converted into a hydroxy group or into 
the groups that may be obtained from a hydroxy group (either 
directly or through the intermediacy of a hydroxy group); 
a silyloxy group may be converted into a hydroxy group or 
into the groups that may be obtained from a hydroxy group 
(either directly or through the intermediacy of a hydroxy 
group); 
an acylamino group or thioacylamino group may be con 
Verted into another acylamino group or thioacylamino group; 
into a heterocyclylamino group (optionally substituted or 
protected on the amino-nitrogen atom); a heterocyclyl group 
linked through nitrogen (optionally Substituted on a carbon 
other than a carbon adjacent to the linking nitrogenatom), for 
instance an optionally 4-Substituted 1,2,3-triazol-1-yl group; 
or an amidino group; Such conversions of the acylamino 
group taking place either directly or through the intermediacy 
of one or more derivatives such as an amino group; 
a heterocyclylamino group (optionally Substituted or pro 
tected on the amino-nitrogen atom) may be converted into 
another heterocyclyl amino group (optionally Substituted or 
protected on the amino-nitrogen atom) by refunctionalisa 
tion, for instance by protection or deprotection, of the amino 
nitrogenatom, by introduction of a new ring Substituent, or by 
refunctionalisation of an existing ring Substituent; or 
a heterocyclyl group linked through nitrogen (optionally Sub 
stituted on a carbon other than a carbon atom adjacent to the 
linking nitrogen ring atom) may be converted into another 
heterocyclyl group linked through nitrogen (optionally Sub 
stituted on a carbon other than a carbon atom adjacent to the 
linking nitrogen ring atom) by introduction of a new ring 
Substituent or by refunctionalisation of an existing ring Sub 
stituent, for instance by modifying the 4-substituent of a 
4-substituted 1,2,3-triazol-1-yl group. 
0103 For instance, examples drawn from the methods for 
conversion of a hydroxy group into an optionally Substituted 
triazole group are illustrated by the scheme: 
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R1a. R1a. 
(ii) 
He GO-GO-GO (a)-O-G). 

Mitsunobu reaction 
(Leaving group = 

e.g. phosphine oxide 
generated in situ) 

(i) 

R 

R1 

CA 
G)—GO-GE) R1 both same N Heat 

| 
O O 

'V' V/ R1 S ? Y(Aryl or Alkyl) r Y(Aryl or Alkyl) 
O 

and an example drawn from the range of regioselective meth 
ods that proceed under very mild conditions is illustrated by 
the following scheme showing the Cu(I)-catalysed cycload 
dition in aqueous alcoholic solution at ambient temperatures 
of azides and terminal alkynes to give 4-substituted 1,2,3- 
triazoles (V.V. Rostovtsev, L.G. Green, V.V. Fokin, and K. B. 
Sharpless, Angew. Chem. Int. Ed., 2002, 41,2596-2599): 

R1 

e.g. CuSO4·5H2O, 
0.1-3 mole 96 

sodium ascorbate, 
0.5-15 mole 96 
He 

(t-BuOH or EtOH) 
and/or H2O 

room temperature, 

R1a. 

N 

R1 

R1a. 
N2 

()-GO-GE) N 
R1 

10 

8. 

He 

R 
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(Leaving group Y = e.g. 
meSylate, tosylate etc) 

AA 

Os N. R1 
Base 

A. A 

'9). N R1 

R1 

R 
N2N. 

8. 

N 

8. NaN. o-O-OJ)- 

b) by reaction of two molecules of a compound of formula (II) 
(wherein X is a leaving group useful in palladium coupling, 
for example boronate, trimethyl tin, iodo and bromo) Such 
that an aryl-aryl, heteroaryl-aryl, or heteroaryl-heteroaryl 
bond replaces the two aryl-X or heteroaryl-X bonds. Such 
methods are now well known, see for instance S. P. Stanforth, 
Catalytic Cross-Coupling Reactions in Biaryl Synthesis, Tet 
rahedron, 54. 1998, 263-303. 

(II) 

0104. The leaving group X may be the same or different in 
the two molecules of formula (II). 
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0105 For example 

- - - 

R1a. Ra R2a O 

,-3) 
O 

"Ni-V ul DO-ry - 
-Y \- Rib 

01.07 

N 

Rib Rib 
Rib 
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For example 

R2a O 

-- R3a \ . 
Rb 

Rb R2a O 

O 2 ( ) ( ) N O 
N V 

R3b R3a. R1a. 
O 

Br \ M N O 

1. Rib 

R1a. 

0106 Similarly, this chemistry may be applied to two dis 
similar molecules of formula (II), for example those in which 
ring A is not the same as ring B, wherein X is suitably selected 
to enable unsymmetrical coupling so that an aryl-aryl, het 
eroaryl-aryl, or heteroaryl-heteroaryl bond replaces two dif 
ferent aryl-X or heteroaryl-Xbonds. 

0108 Furthermore, this chemistry may also be applied to 
two dissimilar molecules of formula (II), for example those in 
which ring C' is not the same as ring C", wherein X is suitably 
selected to enable unsymmetrical coupling so that an aryl 
aryl, heteroaryl-aryl, or heteroaryl-heteroaryl bond replaces 
two different aryl-X or heteroaryl-X bonds. 
0109 For example 

Ra O 

MeSn N O 

  

  

  



US 2010/O 137243 A1 Jun. 3, 2010 
12 

c) by reaction of a (hetero)biaryl derivative (III) carbamate 
-continued with an appropriately Substituted oxirane to form an oxazo 

lidinone ring at the undeveloped aryl position. 
O 

re-O-G An-ke --- 

Rib 

(III) 

-n- -O-G) R2a O sk 
l Rib O 

V 0110 Variations on this process in which the carbamate is 
R3a. R la replaced by an isocyanate or by an amine or/and in which the 

oxirane is replaced by an equivalent reagent X-CH2CH(O- 
optionally protected)CHR a where X is a displaceable group 
are also well known in the art. 

0111 For example, 

R2a R2b O 

e-C-3)- R3a R3b \ . 
O 

y Ra Rb O 

-(-)- O b \ . 

8. 

d) by reaction of a (hetero)biaryl derivative (IV) to form an 
isoxazoline ring at the undeveloped aryl position. 

OHC-GO-GE) HN-OH -- 

Rib 

(IV) 
HO-N 

\ O GE) 1. NBS Base 
H * 2n-1 

Rib 

(IV) 

R1a. 
M GO GB) O-3 

Rib 
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0112 Variations on this process in which the reactive 
intermediate (a nitrile oxide IV") is obtained other than by 
oxidation of an oxime (IV) are well known in the art. 

o-N=C-O-G) 
R 

(IV") 

0113 For example, oxidation of an appropriately substi 
tuted biphenylcarboxaldehyde oxime in the presence of an 
appropriately substituted allyl derivative gives an isoxazoline 
of the required structure. 

Ra Rb O 

O l 

H V 
Ra Rab R1a. 

| - Su- R1a. 
R1a R2a R2b O 

N V 
R3a R3b R1a. 

0114. The removal of any protecting groups, the formation 
of a pharmaceutically-acceptable salt and/or the formation of 
an in vivo hydrolysable ester are within the skill of an ordi 
nary organic chemist using standard techniques. Further 
more, details on the these steps, for example the preparation 
of in-vivo hydrolysable ester prodrugs has been provided, for 
example, in the section above on Such esters. 
0115. When an optically active form of a compound of the 
invention is required, it may be obtained by carrying out one 
of the above procedures using an optically active starting 
material (formed, for example, by asymmetric induction of a 
Suitable reaction step), or by resolution of a racemic form of 
the compound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when 
produced). Enzymatic techniques may also be useful for the 
preparation of optically active compounds and/or intermedi 
ates. 

0116 Similarly, when a pure regioisomer of a compound 
of the invention 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 regioi 
Somers or intermediates using a standard procedure. 
0117. According to a further feature of the invention there 

is provided a compound of the invention, or a pharmaceuti 
cally-acceptable salt, or in-vivo hydrolysable ester thereof for 
use in a method of treatment of the human or animal body by 
therapy. 

13 
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0118. According to a further feature of the present inven 
tion there is provided a method for producing an antibacterial 
effect in a warm blooded animal. Such as man, in need of such 
treatment, which comprises administering to said animal an 
effective amount of a compound of the present invention, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable 
ester thereof. 

0119 The invention also provides a compound of the 
invention, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof, for use as a medicament; and the 
use of a compound of the invention of the present invention, 
or a pharmaceutically-acceptable salt, or in-vivo hydrolys 
able ester thereof, in the manufacture of a medicament for use 
in the production of an antibacterial effect in a warm blooded 
animal. Such as man. 
I0120 In order to use a compound of the invention, an 
in-vivo hydrolysable ester or a pharmaceutically-acceptable 
salt thereof, including a pharmaceutically-acceptable Salt of 
an in-vivo hydrolysable ester, (hereinafter in this section 
relating to pharmaceutical composition “a compound of this 
invention') for the therapeutic (including prophylactic) treat 
ment of mammals including humans, in particular in treating 
infection, it is normally formulated in accordance with stan 
dard pharmaceutical practice as a pharmaceutical composi 
tion. 

I0121 Therefore in another aspect the present invention 
provides a pharmaceutical composition which comprises a 
compound of the invention, an in-vivo hydrolysable ester or a 
pharmaceutically-acceptable salt thereof, including a phar 
maceutically-acceptable salt of an in-vivo hydrolysable ester, 
and a pharmaceutically-acceptable diluent or carrier. 
0.122 The pharmaceutical compositions of this invention 
may be administered in standard manner for the disease con 
dition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds 
of this invention may be formulated by means known in the 
art into the form of for example, tablets, capsules, aqueous or 
oily Solutions or Suspensions, (lipid) emulsions, dispersible 
powders, Suppositories, ointments, creams, aerosols (or 
sprays), drops and sterile injectable aqueous or oily solutions 
or Suspensions. 
I0123. In addition to the compounds of the present inven 
tion the pharmaceutical composition of this invention may 
also contain or be co-administered (simultaneously, sequen 
tially or separately) with one or more known drugs selected 
from other clinically useful antibacterial agents (for example, 
B-lactams or aminoglycosides) and/or other anti-infective 
agents (for example, an antifungal triazole or amphotericin). 
These may include carbapenems, for example meropenem or 
imipenem, to broaden the therapeutic effectiveness. Com 
pounds of this invention may also contain or be co-adminis 
tered with bactericidal/permeability-increasing protein (BPI) 
products or efflux pump inhibitors to improve activity against 
gram negative bacteria and bacteria resistant to antimicrobial 
agents. 
0.124. A suitable pharmaceutical composition of this 
invention is one Suitable for oral administration in unit dosage 
form, for example a tablet or capsule which contains between 
1 mg and 1 g of a compound of this invention, preferably 
between 100 mg and 1 g of a compound. Especially preferred 
is a tablet or capsule which contains between 50 mg and 800 
mg of a compound of this invention, particularly in the range 
100 mg to 500 mg. 
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0.125. In another aspect a pharmaceutical composition of 
the invention is one suitable for intravenous, Subcutaneous or 
intramuscular injection, for example an injection which con 
tains between 0.1% w/v and 50% w/v (between 1 mg/ml and 
500 mg/ml) of a compound of this invention. 
0126 Each patient may receive, for example, a daily intra 
venous, subcutaneous or intramuscular dose of 0.5 mgkg-' to 
20 mgkg-' of a compound of this invention, the composition 
being administered 1 to 4 times per day. In another embodi 
ment a daily dose of 5 mgkg-' to 20 mgkg-' of a compound of 
this invention is administered. The intravenous, Subcutaneous 
and intramuscular dose may be given by means of a bolus 
injection. Alternatively the intravenous dose may be given by 
continuous infusion over a period of time. Alternatively each 
patient may receive a daily oral dose which may be approxi 
mately equivalent to the daily parenteral dose, the composi 
tion being administered 1 to 4 times per day. 
0127. A pharmaceutical composition to be dosed intrave 
nously may contain advantageously (for example to enhance 
stability) a Suitable bactericide, antioxidant or reducing 
agent, or a suitable sequestering agent. 
0128. In the above other, pharmaceutical composition, 
process, method, use and medicament manufacture features, 
the alternative and preferred embodiments of the compounds 
of the invention described herein also apply. 

Antibacterial Activity: 

0129. The pharmaceutically-acceptable compounds of the 
present invention are useful antibacterial agents having a 
good spectrum of activity in vitro against standard Gram 
positive organisms, which are used to screen for activity 
against pathogenic bacteria. Notably, the pharmaceutically 
acceptable compounds of the present invention show activity 
against enterococci, pneumococci and methicillin resistant 
strains of S. aureus and coagulase negative Staphylococci, 
together with haemophilus and moraxella Strains. The anti 
bacterial spectrum and potency of a particular compound may 
be determined in a standard test system. 
0130. 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. 
0131 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 10 CFU/ 
spot. Typically, compounds are active in the range 0.01 to 256 
g/ml. 
0132 Staphylococci were tested on agar, using an inocu 
lum of 10 CFU/spot and an incubation temperature of 37° C. 
for 24 hours—Standard test conditions for the expression of 
methicillin resistance. 

0.133 Streptococci and enterococci were tested on agar 
supplemented with 5% defibrinated horse blood, an inoculum 
of 10 CFU/spot and an incubation temperature of 37°C. in an 
atmosphere of 5% carbon dioxide for 48 hours blood is 
required for the growth of some of the test organisms. Fas 
tidious Gram negative organisms were tested in Mueller 
Hinton broth, supplemented with hemin and NAD, grown 
aerobically for 24 hours at 37°C., and with an innoculum of 
5x10 CFU/well. 
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I0134) For example, the following results were obtained for 
the compound of Example 1: 

Organism MIC (ig/ml) 

Staphylococcusatiretts: MSQS O.25 
MRQR O.S 

Streptococci is pneumoniae O.O6 
Streptococci is pyogenes O.13 
Haemophilus influenzae 2.0 
Moraxeiia caiarrhais O.S 

MSQS = methicillin sensitive and quinolone sensitive 
MRQR = methicillin resistant and quinolone resistant 

0.135 Certain intermediates and/or Reference Examples 
described hereinafter are within the scope of the invention 
and may also possess useful activity, and are provided as a 
further feature of the invention. 
0.136 The invention is now illustrated but not limited by 
the following Examples in which unless otherwise stated:— 
(i) evaporations were carried out by rotary evaporation in 
vacuo and work-up procedures were carried out after removal 
of residual solids by filtration; 
(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; 
(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 neces 
sarily 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 deter 
mined in DMSO-d unless otherwise stated using a Varian 
Gemini 2000 spectrometer operating at a field strength of 300 
MHz, or a Bruker AM250 spectrometer operating at a field 
strength of 250MHz; chemical shifts are reported in parts per 
million downfield from tetramethysilane as an internal stan 
dard (Ö Scale) and peak multiplicities are shown thus: S, sin 
glet; d, doublet; AB or dd, doublet of doublets; dt, doublet of 
triplets; dim, doublet of multiplets; t, triplet, m, multiplet; br. 
broad; fast-atom bombardment (FAB) mass spectral data 
were generally obtained using a Platform spectrometer (Sup 
plied by Micromass) run in electrospray and, where appro 
priate, either positive ion data or negative ion data were col 
lected: optical rotations were determined at 589 nm at 20°C. 
for 0.1M solutions in methanol using a Perkin Elmer Pola 
rimeter 341; 
(vi) each intermediate was purified to the standard required 
for the Subsequent stage and was characterised in Sufficient 
detail to confirm that the assigned structure was correct; 
purity was assessed by HPLC, TLC, or NMR and identity was 
determined by infra-red spectroscopy (IR), mass spectros 
copy or NMR spectroscopy as appropriate; 
(vii) in which the following abbreviations may be used:— 
I0137 DMF is N,N-dimethylformamide; DMA is N,N- 
dimethylacetamide; TLC is thin layer chromatography; 
HPLC is high pressure liquid chromatography; MPLC is 
medium pressure liquid chromatography: DMSO is dimeth 
ylsulfoxide: CDC1 is deuterated chloroform; MS is mass 
spectroscopy; ESP is electrospray: EI is electron impact: CI is 
chemical ionisation: APCI is atmospheric pressure chemical 
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ionisation; EtOAc is ethyl acetate; MeOH is methanol; phos 
phoryl is (HO) P(O)—O—; phosphiryl is (HO), P - 
O—; Bleach is “Clorox 6.15% sodium hypochlorite: 
(viii) temperatures are quoted as C. 
0138 Synthesis of some frequently used intermediates 
will now be described, followed by the Examples. 

3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl)- 
methanol 

0139 

N O-1 
N Br 

HO 

0140 4-Bromo-benzaldehyde oxime (162 g, 789.9 mmol) 
and allyl alcohol (130.5 ml) were added to tetrahydrofuran 
(1000 ml) and then bleach (53.05 ml) was added. The reaction 
was cooled to 0°C. and stirred for 3 hrs. The precipitate was 
collected and washed with water (2x300 ml) to give the 
desired product (137 g). 
0141 NMR (DMSO-d 5: 3.12 (dd. 1H); 3.32 (dd. 1H): 
3.49 (m, 2H); 4.64 (m, 1H); 4.92 (t, 1H): 7.57 (d. 2H): 7.62 (d. 
2H). 

Methansulfonic acid 
3-(4-bromo-phenyl)-4,5-dihydro-isoxazol-5-ylmethyl 

ester 

0142 

0143 3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl)- 
methanol (84.3 g,328 mmol) was added to anhydrous dichlo 
romethane (500 ml) followed by addition of triethylamine 
(64.1 ml, 459.2 mmol). The solution was allowed to cool to 0° 
C. followed by dropwise addition of methane sulfonyl chlo 
ride (30.65 ml, 396 mmol). The reaction was stirred for 2 
hours at 0°C. and then aqueous sodium bicarbonate (200 ml) 
was added. After further extraction with dichloromethane 
(2x200 ml), the organic layers were combined, dried over 
Sodium sulfate, and concentrated in vacuo to give the desired 
product (110 g). 
0144) NMR (DMSO-d) 8: 3.08 (s, 3H); 3.27 (dd. 1H): 
3.47 (dd. 1H); 4.37 (m, 2H); 5.02 (m, 1H); 7.53 (m, 4H). 

5-Azidomethyl-3-(4-bromo-phenyl)-4,5-dihydro 
isoxazole 

N O 
N Br 

N 

(0145 
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0146 Methanesulfonic acid 3-(4-bromo-phenyl)-4,5-di 
hydro-isoxazol-5-ylmethyl ester (55 g, 164.2 mmol) was 
added to dimethyl formamide (200 ml) followed by addition 
of sodium azide (21.4g, 328.4 mmol). The mixture was 
heated to 75° C. for six hours and then added to aqueous 
sodium chloride (300 ml) followed by extraction with ethyl 
acetate (3x300 ml). The organic layers were combined, dried 
over Sodium sulfate, and concentrated in vacuo to yield the 
desired product (52 g). 
0147 NMR (DMSO-d) 8: 3.25 (dd. 1H); 3.53 (dd. 1H): 
3.61 (m, 2H); 4.96 (m, 1H); 7.65 (d. 2H); 7.71 (d. 2H). 

3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl)- 
methylamine 

0148 

N O 
N Br 

HN 

0149 5-AZidomethyl-3-(4-bromo-phenyl)-4,5-dihydro 
isoxazole (52 g, 184.4 mmol) was dissolved in dichlo 
romethane:methanol: water 16:5:1 (440ml) followed by addi 
tion of 200 grams of polystyrene-bound triphenylphosphine 
resin (1.6 mmol per gram). The mixture was stirred for 16 
hours and filtered. The resin was washed with dichlo 
romethane (200 ml) and methanol (100 ml) and then the 
Solvents were concentrated in vacuo to give the desired prod 
uct (47g). 
0150. NMR (DMSO-d) 8: 3.75 (m, 2H); 3.25 (dd. 1H): 
3.44 (dd. 1H); 4.69 (m. 1H): 7.62 (d. 2H); 7.68 (d. 2H). 

N-3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5- 
ylmethyl-acetamide 

0151 

0152 3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl)- 
methylamine (10 g, 39.1 mmol) and triethylamine (8.2 ml, 
58.6 mmol) were added to anhydrous dichloromethane (100 
ml) and cooled to 0°C. Acetyl chloride (3.0 ml, 43.6 mmol) 
was then added dropwise and the reaction was stirred for 3 
hours followed by addition of ethyl acetate (200 ml). The 
precipitate was collected, washed with water (2x100 ml), and 
finally with ethyl ether (2x50 ml) to give the desired product 
(6.9 g). 
0153 NMR (DMSO-d) 8: 1.84 (s, 3H); 3.13 (dd. 1H): 
3.28 (m,2H);3.47 (dd. 1H); 4.76(m, 1H); 7.6 (d. 2H); 7.67 (d. 
2H); 8.16 (t, 1H). 



US 2010/O 137243 A1 

1-3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-ylm 
ethyl)-1H-1.2.3 triazole 

0154) 

NS -N s N O 
N Br 

N 

0155 5-AZidomethyl-3-(4-bromo-phenyl)-4,5-dihydro 
isoxazol (12.3 g, 43.6 mmol) and bicyclo[2.2.1]hepta-2,5- 
diene (23.6 ml, 218.1 mmol) were added to dioxane (200 ml), 
heated to 100° C. and stirred for six hours. The reaction 
mixture was concentrated in vacuo followed by addition of 
ethyl ether (200 ml). The precipitate was collected and 
washed with ethyl ether (3x20 ml) and dried under nitrogen to 
give the desired product (8.8 g). 
0156 NMR (DMSO-d) 8: 3.31 (dd. 1H); 3.62 (dd. 1H): 
4.68 (m,2H);5.19 (m. 1H); 7.59 (d. 2H); 7.69 (d. 2H); 7.76 (d. 
1H); 8.17 (d. 1H). 

1-3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-ylm 
ethyl-4-methyl-1H-1.2.3 triazole 

O157 

NN , 
—& N Br 

0158 3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5-yl)- 
methylamine (10g, 39.1 mmol) and diisopropylethylamine 
(33.9 ml, 195.3 mmol) were added to anhydrous methanol 
(100 ml) followed by addition of N'-(2,2-dichloro-1-methyl 
ethylidene-4-methylbenzenesulfonylhydrazide (14.9 g, 50.8 
mmol). The reaction mixture was stirred at room temperature 
for four hours and then ethyl acetate was added. The precipi 
tate was collected and washed with water (2x50 ml) to give 
the desired product (4.49 g). 
0159 NMR (DMSO-d) 8: 2.23 (s, 3H); 3.28 (dd. 1H): 
3.59 (dd. 1H); 4.58 (m, 2H); 5.14 (m, 1H): 7.59 (d. 2H); 7.67 
(d. 2H); 7.86 (s, 1H). 

3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isoxazol 
5-yl)-methanol 

(0160 
F 

N O 
\ Br 

HO 

0161 4-Bromo-3-fluoro-benzaldehyde oxime (55.7 g. 
265.3 mmol) and allyl alcohol (44 ml) were added to tetrahy 
drofuran (300 ml) and then bleach (1791 ml) was added. The 
reaction was stirred for four hours followed by extraction 
with tetrahydrofuran (2x200 ml). The organic layers were 
combined, dried over Sodium Sulfate, and concentrated in 
vacuo to give the desired product (66 g). 
(0162) NMR (DMSO-d) 8: 3.23 (dd. 1H); 3.41 (dd. 1H): 
3.55 (m, 2H); 4.77 (m. 1H); 5.05 (d. 1H); 7.47 (d. 1H): 7.6 (d. 
1H); 7.81 (t, 1H). 
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Methanesulfonic acid 3-(4-bromo-3-fluoro-phenyl)- 
4,5-dihydro-isoxazol-5-ylmethyl ester 

(0163 
F 

O N 

NA 91 \ 
7 No Br 
O 

0164 3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isox 
azol-5-yl)-methanol (30 g, 112.4 mmol) was added to anhy 
drous dichloromethane (300 ml) followed by addition of tri 
ethylamine (21.8 ml, 157.3 mmol). The solution was cooled 
to 0°C. followed by drop wise addition of methane sulfonyl 
chloride (10.4 ml, 134.8 mmol). The reaction was stirred for 
2 hours at 0°C. and then aqueous sodium bicarbonate (100 
ml) was added. After further extraction with dichloromethane 
(2x100 ml), the organic layers were combined, dried over 
Sodium sulfate, and concentrated in vacuo to give the desired 
product (38.7g). 
(0165. NMR (DMSO-d) 8: 3.15 (s, 3H); 3.18 (dd. 1H): 
3.52 (dd. 1H); 4.29 (m, 2H); 4.99 (m, 1H); 7.40 (d. 1H); 7.59 
(d. 1H); 7.76 (t, 1H). 

5-Azidomethyl-3-(4-bromo-3-fluoro-phenyl)-4,5- 
dihydro-isoxazole 

(0166 

N O-1 
N Br 

N 

0.167 Methanesulfonic acid 3-(4-bromo-3-fluoro-phe 
nyl)-4,5-dihydro-isoxazol-5-ylmethyl ester (38.6 g. 111.9 
mmol) was added to dimethyl formamide (100 ml) followed 
by addition of sodium azide (14.5g, 223.8 mmol). The mix 
ture was heated to 75° C. for five hours and then added to 
aqueous sodium chloride (200 ml) followed by extraction 
with ethyl acetate (3x200 ml). The organic layers were com 
bined, dried over Sodium sulfate, and concentrated in vacuo to 
yield the desired product (31 g). 
(0168 NMR (DMSO-d) 8: 3.23 (dd. 1H); 3.52 (dd. 1H): 
3.6 (m, 2H); 4.99 (m, 1H); 7.48 (d. 1H): 7.66 (d. 1H); 7.82 (t, 
1H). 

3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isoxazol 
5-yl)-methylamine 

(0169 

N O-1 
N Br 

HN 

0170 5-AZidomethyl-3-(4-bromo-3-fluoro-phenyl)-4,5- 
dihydro-isoxazole (31 g, 106.2 mmol) was dissolved in 
dichloromethane:methanol: water 16:5:1 (215 ml) followed 
by addition of 100 grams of polystyrene bound triph 
enylphosphine resin (1.6 mmol per gram). The mixture was 
stirred for 16 hours and filtered. The resin was washed with 
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dichloromethane (100 ml) and methanol (50 ml) and then the 
Solvents were concentrated in vacuo to give the desired prod 
uct (27.9 g). 
(0171 NMR (DMSO-d), 8: 2.73 (m, 2H); 3.26 (dd. 1H): 
3.41 (dd. 1H); 4.74 (m, 1H); 7.47 (d. 1H): 7.63 (d. 1H); 7.82 
(t, 1H). 

N-3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isox 
azol-5-ylmethyl-acetamide 

0172 

F 

91\ H Br 
N 

O 

0173 3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isox 
azol-5-yl)-methylamine (9 g, 33.8 mmol) and triethylamine 
(7 ml, 50.8 mmol) were added to anhydrous dichloromethane 
(100 ml) and cooled to 0°C. Acetyl chloride (2.8 ml, 40.6 
mmol) was then added dropwise and the reaction was stirred 
for 3 hours followed by addition of ethyl acetate (200 ml). The 
precipitate was collected and washed with water (2x50 ml) to 
give the desired product (5 g). 
(0174) NMR (DMSO-d) 8: 1.83 (s, 3H): 3.15 (dd. 1H): 
3.28 (m, 2H); 3.48 (dd. 1H); 4.81 (m. 1H); 7.45 (d. 1H); 7.62 
(d. 1H); 7.82 (t, 1H), 8.16 (m, 1H). 

1-3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isox 
azol-5-ylmethyl-4-methyl-1H-1.2.3 triazole 

0175 

–C N Br 

0176 3-(4-Bromo-3-fluoro-phenyl)-4,5-dihydro-isox 
azol-5-yl)-methylamine (9 g, 33.8 mmol) and diisopropyl 
ethylamine (21.8 ml, 169.5 mmol) were added to anhydrous 
methanol (100 ml) followed by addition of N'2,2-dichloro 
1-methylethylidene-4-methylbenzenesulfonylhydrazide 
(12.9 g, 43.9 mmol). The reaction was stirred at room tem 
perature for four hours and then ethyl acetate was added. The 
precipitate was collected and washed with water (2x50 ml) to 
give the desired product (3.89 g). 
0177 NMR (DMSO-d) 8:2.05 (s.3H); 3.07 (dd. 1H); 3.4 
(dd. 1H); 4.38 (m, 2H); 4.97 (m, 1H); 7.25 (d. 1H); 7.44 (d. 
1H): 7.62 (t, 1H), 7.67 (s, 1H). 
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5-Bromo-pyridine-2-carbaldehyde oxime 

0178 

HO-N N 

)-()– Br H 

0179 5-Bromo-pyridine-2-carbaldehyde (60 g, 322 
mmol) was added to methanol (700 ml) and then water was 
added (700 ml) followed by addition of hydroxylamine 
hydrochloride (28 g. 403 mmol). Sodium carbonate (20.5 g. 
193.2 mmol) in water (200 ml) was added and the reaction 
was stirred for 30 minutes. Water (500 ml) was then added and 
the precipitate was filtered and washed with water (2x300 ml) 
to give the desired product (60 g). 
0180 NMR (DMSO-d) 8: 7.75 (d. 1H); 8.09 (t, 2H), 8.72 
(s, 1H); 11.84 (s, 1H). 

3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol-5- 
yl-methanol 

0181 

O -N N 
Br 

HO \ / 

0182 5-Bromo-pyridine-2-carbaldehyde oxime (60 g, 
298.5 mmol) and allyl alcohol (49.7 ml) were added to tet 
rahydrofuran (200 ml) and then bleach (2016 ml) was added. 
The reaction was stirred for four hours followed by extraction 
with tetrahydrofuran (2x200 ml). The organic layers were 
combined, dried over sodium Sulfate, and concentrated in 
vacuo to give the desired product (38.8 g). 
0183 NMR (DMSO-d) 8: 3.2 (dd. 1H); 3.41 (dd. 1H): 
3.55 (m,2H); 4.8 (m. 1H); 5.02 (d. 1H); 7.84 (d. 1H); 8.16 (d. 
1H); 8.8 (s, 1H). 

Methanesulfonic acid 3-(5-bromo-pyridin-2-yl)-4,5- 
dihydro-isoxazol-5-ylmethyl ester 

O -N N 
N M O N 

0185. 3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol 
5-yl)-methanol (38.8 g. 150.5 mmol) was added to anhydrous 
dichloromethane (200 ml) followed by addition of triethy 
lamine (29.2 ml, 210.7 mmol). The solution was cooled to 0° 
C. followed by dropwise addition of methane sulfonyl chlo 
ride (12.3 ml, 180.6 mmol). The reaction was stirred for 2 
hours at 0°C. and then aqueous sodium bicarbonate (100 ml) 
was added. After further extraction with dichloromethane 
(2x100 ml), the organic layers were combined, dried over 
Sodium sulfate, and concentrated in vacuo to give the desired 
product (30.5 g). 

0184 
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0186 NMR (DMSO-d) 8: 3.24 (dd. 1H); 3.55 (dd. 1H): 
3.55 (m,2H);5.04 (m, 1H); 7.85 (d. 1H); 8.18 (d. 1H); 8.82 (s, 
1H). 

5-Azidomethyl-3-(5-bromo-pyridin-2-yl)-4,5-dihy 
dro-isoxazole 

0187. 

O -N N= 
Br 

N \ / 

0188 Methanesulfonic acid 3-(5-bromo-pyridin-2-yl)-4, 
5-dihydro-isoxazol-5-ylmethyl ester (30.5 g. 90.77 mmol) 
was added to dimethyl formamide (50 ml) followed by addi 
tion of sodium azide (11.8 g., 181.5 mmol). The mixture was 
heated to 75° C. for five hours and then added to aqueous 
sodium chloride (100 ml) followed by extraction with ethyl 
acetate (3x200 ml). The organic layers were combined, dried 
over Sodium sulfate, and concentrated in vacuo to yield the 
desired product (15g). 
(0189 NMR (DMSO-d) 8: 3.24 (dd. 1H); 3.55 (dd. 1H): 
3.55 (m,2H);5.04 (m, 1H); 7.85 (d. 1H); 8.18 (d. 1H); 8.82 (s, 
1H). 

3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol-5- 
yl-methylamine 

0190. 

O -N NS 
Br 

HN \ / 

0191 5-AZidomethyl-3-(5-bromo-pyridin-2-yl)-4,5-di 
hydro-isoxazole (4.4g, 115.6 mmol) was dissolved in dichlo 
romethane:methanol: water 16:5:1 (88 ml) followed by addi 
tion of 25 grams of polystyrene bound triphenylphosphine 
resin (1.6 mmol per gram). The mixture was stirred for 16 
hours and filtered. The resin was washed with dichlo 
romethane (50 ml) and methanol (25 ml) and then the solvents 
were concentrated in vacuo to give the desired product (3 g). 
(0192) NMR (DMSO-d) 8: 1.55 (s. 2H); 2.76 (m, 2H): 
3.29 (dd. 1H); 3.43 (dd. 1H); 4.72 (m, 1H); 7.88 (d. 1H); 8.16 
(d. 1H); 8.82 (s, 1H). 

N-3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol 
5-ylmethyl-acetamide 

0193 

O -N N 
\ / Br 

O 

0194 5-AZidomethyl-3-(5-bromo-pyridin-2-yl)-4,5-di 
hydro-isoxazole (3 g, 10.6 mmol) and thioacetic acid (10 ml) 
were combined and stirred for 52 hours. The reaction mixture 
was concentrated in vacuo and then ethyl acetate (20 ml) was 
added. The resulting precipitate was filtered and washed with 
ethyl acetate (2x20 ml) to give the desired product (1.8 g). 
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(0195 NMR (DMSO-d) 8: 1.25 (s, 3H); 3.12 (dd. 1H): 
3.22 (t, 2H); 3.41 (dd. 1H); 4.53 (m. 1H); 7.79 (d. 1H); 8.09 
(dd, 2H); 8.82 (s, 1H). 

1-3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol-5- 
ylmethyl)-1H-1,2,3-triazole 

0.197 5-AZidomethyl-3-(5-bromo-pyridin-2-yl)-4,5-di 
hydro-isoxazole (1 g, 3.5 mmol) and bicyclo2.2.1]hepta-2, 
5-diene (1 ml) were combined with dioxane (2 ml) and sub 
jected to microwave radiation in a Smith Personal 
Synthesizer for 900 seconds at 125°C. The reaction mixture 
was concentrated in vacuo and ethylacetate (5 ml) was added. 
The precipitate was filtered and washed with ethyl acetate 
(2x5 ml) to give the desired product (417 mg). 
(0198 NMR (DMSO-d) 8: 3.36 (dd. 1H); 3.62 (dd. 1H): 
4.6 (m,2H); 5.25 (m, 1H); 7.75 (s, 1H); 7.83 (d. 1H); 8.14 (d. 
1H); 8.16 (s, 1H); 8.8 (s, 1H). 

(0196) 

1-3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol-5- 
ylmethyl-4-methyl-1H-1,2,3-triazole 

0199. 

0200 3-(5-Bromo-pyridin-2-yl)-4,5-dihydro-isoxazol 
5-yl)-methylamine (3.4g, 13.3 mmol) and diisopropylethy 
lamine (11.8 ml, 66.3 mmol) were added to anhydrous metha 
nol (25 ml) followed by addition of N'-(2,2-dichloro-1- 
methylethylidene-4-methylbenzenesulfonylhydrazide (5.1 
g, 17.3 mmol). The reaction was stirred at room temperature 
for four hours and then ethyl acetate was added. The precipi 
tate was collected and washed with water (2x25 ml) to give 
the desired product (793 mg). 
0201 NMR (DMSO-d) 8: 1.98 (s, 3H); 3.10 (dd. 1H): 
3.36 (dd. 1H); 4.37 (m, 2H); 4.95 (m, 1H): 7.60 (d. 2H); 7.92 
(d. 1H); 8.55 (d. 1H). 

3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5-yl)- 
methanol 

(0202 

-N 

y (i 
HO 

S Br 

0203 5-Bromo-thiophene-2-carbaldehyde oxime (40.2g, 
195.2 mmol) and allyl alcohol (32.4 ml) were added to tet 
rahydrofuran (200 ml) and then bleach (1318 ml) was added. 
The reaction was stirred for four hours followed by extraction 
with tetrahydrofuran (2x200 ml). The organic layers were 
combined, dried over sodium Sulfate, and concentrated in 
vacuo to give the desired product (19 g). 
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0204 NMR (DMSO-d) 8: 2.95 (dd. 1H); 3.15 (dd. 1H): 
3.27 (m, 2H); 4.5 (m, 1H); 4.85 (t, 1H); 7.00 (d. 1H); 7.08 (d 
1H). 

Methanesulfonic acid 3-(5-bromo-thien-2-yl)-4,5- 
dihydro-isoxazol-5-ylmethyl ester 

0205 

O N 
M O 

SéO N / 
O S Br 

0206 3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5- 
yl)-methanol (10.7 g. 40.6 mmol) was added to anhydrous 
dichloromethane (200 ml) followed by addition of triethy 
lamine (7.9 ml, 56.9 mmol). The solution was cooled to 0°C. 
followed by dropwise addition of methane sulfonyl chloride 
(3.8 ml, 48.7 mmol). The reaction was stirred for 2 hours at 0° 
C. and thenaqueous sodium bicarbonate (100 ml) was added. 
After further extraction with dichloromethane (2x100 ml), 
the organic layers were combined, dried over Sodium Sulfate, 
and concentrated in vacuo to give the desired product (9 g). 
0207 NMR (DMSO-d) 8: 3.25 (s, 3H), 3.28 (dd. 1H): 
3.57 (dd. 1H); 4.36 (m, 2H); 5.05 (m, 1H): 7.27 (d. 1H); 7.32 
(d. 1H). 

5-Azidomethyl-3-(5-bromo-thien-2-yl)-4,5-dihydro 
isoxazole 

0208 

-N y ( 
N 

S Br 

0209 Methanesulfonic acid 3-(5-bromo-thien-2-yl)-4,5- 
dihydro-isoxazol-5-ylmethyl ester (9 g, 26.4 mmol) was 
added to dimethyl formamide (25 ml) followed by addition of 
sodium azide (3.4g, 52.8 mmol). The mixture was heated to 
75° C. for five hours and then added to aqueous sodium 
chloride (100 ml) followed by extraction with ethyl acetate 
(3x200 ml). The organic layers were combined, dried over 
Sodium Sulfate, and concentrated in vacuo to yield the desired 
product (7.4 g). 
0210 NMR (DMSO-d) 8: 3.01 (dd. 1H); 3.3 (dd. 1H): 
3.42 (d. 1H); 4.75 (m, 1H); 7.07 (d. 1H); 7.14 (d. 1H); 7.78 (s, 
1H). 

3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5-yl)- 
methylamine 

0211 

-N y ( 
HN 

S Br 

0212 5-AZidomethyl-3-(5-bromo-thien-2-yl)-4,5-dihy 
dro-isoxazole (5 g, 17.4 mmol) was dissolved in dichlo 
romethane:methanol: water 16:5:1 (88 ml) followed by addi 
tion of 20 grams of polystyrene bound triphenylphosphine 
resin (1.6 mmol per gram). The mixture was stirred for 16 
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hours and filtered. The resin was washed with dichlo 
romethane (50 ml) and methanol (25 ml) and then the solvents 
were concentrated in vacuo to give the desired product (4.3 g). 
0213 NMR (DMSO-d) 8: 2.55 (m, 2H), 3.01 (dd. 1H): 
3.2 (dd. 1H); 4.46 (m. 1H); 6.99 (d. 1H); 7.12 (d. 1H). 

N-3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5- 
ylmethyl-acetamide 

0214 

-N y ( 
S Br 

O 

0215 [3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5- 
yl-methylamine (2.1 g, 8 mmol) and triethylamine (1.7 ml, 
12 mmol) were added to anhydrous dichloromethane (50 ml) 
and cooled to 0°C. Acetyl chloride (0.670 ml, 9.6 mmol) was 
then added dropwise and the reaction was stirred for 3 hours 
followed by addition of ethyl acetate (100 ml). The precipitate 
was collected and washed with water (2x25 ml) to give the 
desired product (1.2 g). 
0216) NMR (DMSO-d) 8: 1.86 (s.3H), 3.15 (dd. 1H);3.3 
(m. 2H);3.55 (dd. 1H); 4.8 (m, 1H): 7.2 (d. 1H); 7.35 (d. 1H), 
8.2 (t, 1H). 

1-3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5- 
ylmethl-1H-1,2,3-triazole 

0217 

NS -N y ( N 
S Br 

0218 5-AZidomethyl-3-(5-bromo-thien-2-yl)-4,5-dihy 
dro-isoxazole (500 mg, 1.74 mmol) and bicyclo[2.2.1]hepta 
2,5-diene (1 ml) were combined with dioxane (2 ml) and 
subjected to microwave radiation in a Smith Personal Syn 
thesizer for 900 seconds at 125°C. The reaction mixture was 
concentrated in vacuo and ethyl acetate (5 ml) was added. The 
precipitate was filtered and washed with ethyl acetate (2x5 
ml) to give the desired product (234 mg). 
0219 NMR (DMSO-d) 8: 3.28 (dd. 1H); 3.59 (dd. 1H): 
4.66 (m,2H);5.18 (m, 1H); 7.24 (d. 1H); 7.35 (d. 1H), 7.78 (d. 
1H), 8.17 (s, 1H). 

1-3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5- 
ylmethyl-4-methyl-1H-1,2,3-triazole 

0220 

Br 
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0221 3-(5-Bromo-thien-2-yl)-4,5-dihydro-isoxazol-5- 
yl)methylamine (2.2g, 8.4 mmol) and diisopropylethylamine 
(7.3 ml, 42 mmol) were added to anhydrous methanol (50 ml) 
followed by addition of N'2,2-dichloro-1-methyleth 
ylidene-4-methylbenzenesulfonohydrazide (3.2 g, 10.9 
mmol). The reaction was stirred at room temperature for four 
hours and then ethyl acetate was added. The precipitate was 
collected and washed with water (2x25ml) to give the desired 
product (793 mg). 
0222 NMR (DMSO-d) 8: 2.23 (s, 3H), 3.23 (dd. 1H): 
3.55 (dd. 1H); 4.55 (m, 2H); 5.16 (m, 1H): 7.23 (d. 1H); 7.33 
(d. 1H), 7.83 (s, 1H). 

(5R)-3-(5-Bromopyrid-2-yl)-2-oxo-1,3-oxazolidin-5- 
yl)methyl methanesulfonate 

0223 
O 

o X 
Br N O 

|so 
0224 (5R)-3-(5-Bromopyrid-2-yl)-5-(hydroxymethyl)-1, 
3-oxazolidin-2-one (15.4g, 56.4 mM) was dissolved in meth 
ylene chloride (150 ml). Triethylamine (8.00g, 78.9 mM) was 
added and the Solution was degassed. Methanesulfonyl chlo 
ride (7.75 g, 67.7 mM) was added dropwise and the reaction 
was stirred at 0° for 4 hours. The mixture was diluted with 
aqueous Sodium bicarbonate and the compound was 
extracted using methylene chloride. The organic layer was 
washed with brine, dried (magnesium Sulfate) and evaporated 
to give a light orange solid (21.24 g). 
0225 MS (ESP): 352 (MH) for CH BrNOS 
0226 NMR (DMSO-d) 8: 3.27 (s, 3H); 3.94 (dd. 1H): 
4.28 (t, 1H); 4.54 (dq, 2H); 5.05 (m. 1H); 8.07-8.09 (m, 2H): 
8.53 (s, 1H). 

(5R)-5-(AZidomethyl)-3-(5-bromopyrid-2-yl)-1,3- 
oxazolidin-2-one 

0227 
O 

-(-) Br N 

/ \-N- \ N N 

0228 (5R)-3-(5-Bromopyrid-2-yl)-2-oxo-1,3-oxazoli 
din-5-yl)methyl methanesulfonate (21.24 g, 56.4 mM) was 
dissolved in N,N-dimethylformamide (200 ml). Sodium 
azide (7.33 g, 113 mM) was added and the reaction was 
heated at 75° for 16.5 hours. The mixture was cooled, diluted 
with ethyl acetate, washed with sodium bicarbonate followed 
by water, dried (magnesium Sulfate), and evaporated in vacuo 
to give a light yellow solid (16.8 g). 
0229 NMR (DMSO-d) 8: 3.78 (dq, 2H); 3.88 (dd. 1H): 
4.25 (t, 1H); 4.93 (m, 1H); 8.08 (m, 2H); 8.51 (s, 1H). 

20 
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(5R)-3-(5-Bromopyrid-2-yl)-5-(1H-1,2,3-triazol-1- 
ylmethyl)-1,3-oxazolidin-2-one 

0230 
O 

0231 (5R)-5-(AZidomethyl)-3-(5-bromopyrid-2-yl)-1,3- 
oxazolidin-2-one (5.60 g, 18.7 mM) was dissolved in 1,4- 
dioxane (12 ml). Bicyclo[2.2.1]hepta-2,5-diene (10.3 g, 112 
mM) was added and the yellow solution was stirred at 100° 
for 16 hours. The brown solution was concentrated and the 
residue was purified by flash chromatography eluting with 
ethyl acetate. Relevant fractions were combined to give the 
desired product (4.36 g) as a beige Solid. 
0232 MS (ESP): 324 (MH) for CHBrNO, 
0233 NMR (DMSO-d) 8: 4.23 (m, 1H); 4.53 (dd. 1H): 
5.09-5.11 (m, 2H); 5.40 (m, 1H); 8.00 (s, 1H); 8.21 (d. 1H): 
8.30 (dd. 1H); 8.40 (s, 1H); 8.74 (d. 1H). 

N-(5S)-3-(5-Bromopyrid-2-yl)-2-oxo-1,3-oxazoli 
din-5-yl)methyl)acetamide 

0234 
O 

o X 
B N 

r \ / \-N- N 1 
O 

0235 (5R)-5-(AZidomethyl)-3-(5-bromopyrid-2-yl)-1,3- 
oxazolidin-2-one (5.60 g, 18.7 mM) was dissolved in thio 
acetic acid (10 ml) to give a yellow solution. The solution was 
degassed and stirred at room temperature for 20 hours. The 
thick slurry was concentrated and the desired product was 
crystallized from acetone (100 ml) to give the product as a 
light yellow solid (3.25 g). 
0236 MS (ESP): 315 (MH) for CHBrNO, 
0237 NMR (DMSO-d) 8: 1.84 (s, 3H); 3.453-3.46 (m, 
2H); 3.86 (dd. 1H); 4.20 (t, 1H); 4.76 (m, 1H); 8.08 (s. 2H): 
8.25 (t, 1H); 8.52 (s, 1H). 

(5S)-5-(Aminomethyl)-3-(5-bromopyrid-2-yl)-1,3- 
oxazolidin-2-one 

0238 
O 

-(-) Br N 

/ \-N- N N NH2 

0239 (5R)-5-(AZidomethyl)-3-(5-bromopyrid-2-yl)-1,3- 
oxazolidin-2-one (5.60 g, 18.7 mM) was dissolved in aceto 
nitrile: water (100:10 ml). Triphenylphosphine (5.42 g, 20.7 
mM) was added. The reaction mixture was degassed and 
stirred at room temperature for 48 hours. The light yellow 
liquid was concentrated and the residue was purified by flash 
chromatography eluting with ethyl acetate then 6% methanol 
in ethyl acetate. Relevant fractions were combined to give the 
desired product as a light yellow solid (4.54 g). 
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0240 MS (ESP): 272 (MH) for CHBrNO. 
0241 NMR (DMSO-d) 8: 1.7 (s.2H); 2.85 (dq,2H); 3.95 
(m. 1H); 4.16 (t, 1H); 4.65 (m. 1H); 8.05-8.10 (m, 2H); 8.51 
(m. 1H). 

(5R)-3-(5-Bromopyrid-2-yl)-5-(4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0242 
O 

o X- NaN n-( )-OX N 

0243 (5S)-5-(Aminomethyl)-3-(5-bromopyrid-2-yl)-1, 
3-oxazolidin-2-one (4.54 g. 16.7 mM) was dissolved in 
methanol (100 ml). Diisopropylethylamine (5.86 g. 20.9 
mM) was added and the reaction was cooled to 0° in an ice 
bath. Toluenesulfonic acid 2-(2,2-dichloro-1-methyleth 
ylidene)hydrazide (5.86 g. 20.9 mM) was added to give an 
orange Solution. The reaction was stirred overnight while 
slowly warming to room temperature. The desired product 
precipitated as a yellow solid (4.10 g) and was filtered. 
0244 MS (ESP): 338 (MH) for CHBrNO, 
0245 NMR (DMSO-d) 8: 2.24 (s, 3H); 3.99 (dd. 1H): 
4.29 (t, 1H); 4.78-4.80 (m, 2H); 5.13 (m, 1H); 7.87 (s, 1H): 
8.00 (d. 1H); 8.08 (dd. 1H); 8.52 (d. 1H). 

(5R)-3-(4-Iodophenyl)-5-(1H-1,2,3-triazol-1-ylm 
ethyl)-1,3-oxazolidin-2-one 

0246 

l 
-()– N O N 2N. V2 

0247 (5R)-5-(AZidomethyl)-3-(4-iodophenyl)-1,3-ox 
azolidin-2-one (10.0 g, 29.1 mmol) was dissolved in 1,4- 
dioxane (100 ml). Bicyclo[2.2.1]hepta-2,5-diene (9.4 ml, 
87.2 mmol) was added and the mixture heated to 100° C. for 
24 h. The solution was cooled and purified by silica flash 
chromatography with 1-10% methanol indichloromethane as 
eluent giving 7.2 g of the desired product. 
0248 MS (ESP) 370.96 (MH+) for CHINO. 
0249 'H-NMR (DMSO-d) 8:3.88 (dd. 1H); 4.22 (t, 1H): 
4.84 (d. 2H); 5.13 (m, 1H); 7.31 (d. 2H); 7.70 (s, 1H); 7.75 (d. 
2H); 8.16 (s, 1H). 

(5S)-5-(Aminomethyl)-3-(4-iodophenyl)-1,3-oxazo 
lidin-2-one 

0250 
O 

I-()– , 
V NH2 

0251 (5R)-5-(AZidomethyl)-3-(4-iodophenyl)-1,3-ox 
aZolidin-2-one (8.0g, 23.2 mmol) was dissolved in acetoni 
trile (160 ml) and water (16 ml). Triphenylphosphine (7.3 g, 
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27.9 mmol) was added and the mixture stirred at room tem 
perature overnight. The volatiles were removed by concen 
tration in vacuo, and the resulting residue partitioned between 
water (200 ml) and dichloromethane (200 ml). The aqueous 
layer was extracted with dichloromethane (2x200 ml) and 
dried over sodium sulfate. The crude material was purified by 
flash chromatography on silica gel with 0-10% methanol in 
dichloromethane as the eluent giving the desired product (6.0 
g). 
0252 'H-NMR (DMSO-d) 8: 1.73 (brs, 2H); 2.82 (m, 
2H); 3.83 (dd. 1H); 4.04 (t, 1H); 4.61 (m, 1H); 7.41 (d. 2H): 
7.72 (d. 21-1). 

(5R)-3-(4-Iodophenyl)-5-(4-methyl-1H-1,2,3-tria 
Zol-1-yl)methyl-1,3-oxazolidin-2-one 

0253 
O 

-O-y leN N2 

- 
0254 (5S)-5-(Aminomethyl)-3-(4-iodophenyl)-1,3-ox 
azolidin-2-one (6.0g, 18.9 mmol) was dissolved in methanol 
(150 ml, c=0.1M) and cooled to 0°C. Diisopropylethylamine 
(13.1 ml, 75.4 mmol) was added and the reaction stirred at 0° 
C. for 5 min; toluenesulfonic acid 2-(2,2-dichloro-1-methyl 
ethylidene)hydrazide was then added and the reaction stirred 
overnight. The volatiles were concentrated in vacuo, dichlo 
romethane was added and some product crystallized from 
Solution; the remaining residue was purified by flash chroma 
tography on silica gel using 0-5% methanol in dichlo 
romethane as the eluent. The relevant fractions were com 
bined giving 5.5 g of the desired product. 
0255 MS (ESP) 384.98 (MH+) for CHINO. 
0256 H-NMR (DMSO-d), 8: 2.22 (s, 3H); 3.86 (dd, 
1H); 4.20 (t, 1H); 4.75 (d. 2H); 5.09 (m, 1H); 7.33 (d. 2H): 
7.72 (d. 2H); 7.86 (s, 1H). 

(5R)-5-(AZidomethyl)-3-(4-iodophenyl)-1,3-oxazoli 
din-2-one 

0257 
O 

I-()– -, 2N 
Nt V. 

0258 (5R)-3-(4-Iodophenyl)-2-oxo-1,3-oxazolidin-5- 
yl)methyl methanesulfonate (27g, 68 mmol) was dissolved in 
dimethylacetamide (300 ml). Sodium azide (13.1 g, 202 
mmol) was carefully added, and the solution was heated to 
80°C. for 3 h. After cooling to room temperature, the mixture 
was diluted with ethyl acetate (500 ml), washed with water 
(2x), brine, and dried over Sodium sulfate. Flash chromatog 
raphy with 0-1% methanol in dichloromethane as eluent gave 
the desired product (19 g). 
(0259 MS (ESP) 344.93 (MH+) for C10H9IN4O2. 
0260 'H-NMR (DMSO-d) 8: 3.74 (overlapping m, 3H): 
4.12 (t, 1H); 4.89 (m, 1H); 7.41 (d. 2H); 7.74 (d. 2H). 
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(5R)-3-(4-Iodophenyl)-2-oxo-1,3-oxazolidin-5-yl) 
methyl methanesulfonate 

0261 
O 

O 

V O-S- 
O 

0262 (5R)-3-phenyl-2-oxo-1,3-oxazolidin-5-yl)methyl 
methanesulfonate (41 g, 152 mmol) was dissolved in chloro 
form/acetonitrile (250/250 ml). Silver trifluoroacetate (50 g, 
228 mmol) was added followed by portionwise addition of 
iodine (58 g. 228 mmol). After stirring the reaction overnight, 
the silver iodide was filtered off, and the filtrate was washed 
with solutions of 5% sodium thiosulfate (2x500 ml), satu 
rated sodium bicarbonate (500 ml), brine, and dried over 
magnesium Sulfate. The dried Solution was evaporated to give 
the desired product as a yellow solid (32 g) that was used 
without further purification. 
0263 MS (ESP)397.93 (MH+) for C11H12INO5S. 
0264. H-NMR (DMSO-d) 8:3.25 (s.3H); 3.80 (dd. 1H): 
4.17 (t, 1H); 4.49 (m, 2H);5.00 (m, 1H); 7.40 (d. 2H); 7.74 (d. 
2H). 

(5R)-3-Phenyl-2-oxo-1,3-oxazolidin-5-yl)methyl 
methanesulfonate 

0265 
O 

O 

O-S- 

| 
O 

0266 W. A. Gregory et al., J. Med. Chem., 32, 1673-1681 
(1989). 

5R)-5-(Hydroxymethyl)-3-(4-iodophenyl)-1,3-ox 
aZolidin-2-one 

-O-y 
Vi 

M. B. Gravestock, WO99/64417 

0267 

0268 
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5R)-3-(4-Iodophenyl)-2-oxo-1,3-oxazolidin-5-yl) 
methyl acetate 

0269 
O 

\- 
O 

(0270 W. A. Gregory et al., J. Med. Chem., 33,2569-2578 
(1990). 

(5R)-3-Phenyl-2-oxo-1,3-oxazolidin-5-yl)methyl 
acetate 

0271 
O 

\s 
O 

(0272 W. A. Gregory et al., J. Med. Chem., 32, 1673-1681 
(1989). 

EXAMPLES 

Example 1 

(5S,5S)-N-(3-4-5-(Acetylamino-methyl)-2-oxo 
oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2-oxo 

oxazolidin-5-ylmethyl)-acetamide 

0273 
F O 

en-CSK) N N 

sk \-N-Nite 
O F 

0274 (5S)-N-3-(3-Fluoro-4-iodo-phenyl)-2-oxo-ox 
azolidin-5-ylmethyl)acetamide (150 mg, 0.4 mM, see 
Upjohn WO 94-13649) and tetrabutylammonium bromide 
(129 mg, 0.4 mM) were stirred in a mixture of N,N-dimeth 
ylformamide (0.5 ml) and triethylamine (210 mg, 2 mM), and 
degassed by bubbling nitrogen. Palladium(II) acetate (8 mg, 
0.04 mM) was added, and the whole heated at 70° for 18 
hours. The mixture was cooled, diluted with ethyl acetate (50 
ml), washed with saturated sodium bicarbonate (2x20 ml), 
dried (magnesium sulfate) and evaporated. The residue was 
purified by chromatography on a 10 g silica Mega Bond 
Elut(R) column, eluting with a gradient increasing in polarity 
from 0 to 100% ethyl acetate in dichloromethane, then 0 to 
20% methanol in dichloromethane. Relevant fractions were 
combined to give the desired product (47 mg), after trituration 
with a little methanol. 
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0275 MS (ESP): 503 (MIT) for CHFNO 
0276 NMR (DMSO-d) 8: 1.84 (s, 6H); 3.43 (t, 4H); 3.79 
(dd, 2H); 4.18 (t, 2H); 4.76 (m. 2H); 7.44 (overlapping m, 
4H); 7.59 (m, 2H); 8.22 (t, 2H). 

Example 2 
Acetic acid (5R,5R)-3-4'-(5-acetoxymethyl-2-oxo 
oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2-oxo 

oxazolidin-5-ylmethyl ester 
(0277 

F O 

tro-OS X). N N 

sk \-N-ox 
O F 

0278. Using essentially the procedure of Example 1, but 
starting from acetic acid (5R)-3-(3-fluoro-4-iodo-phenyl)-2- 
oxo-oxazolidin-5-ylmethyl ester (3.79 g, 10 mM) gave the 
title compound (0.94 g) after chromatography. 
(0279 MS (ESP): 505 (MH) for CHFNO, 
0280 NMR (DMSO-d) 8: 2.05 (s, 6H); 3.89 (dd, 2H): 
4.21 (t, 2H); 4.28 (dd, 2H); 4.35 (dd, 2H); 4.98 (m, 2H); 7.47 
(overlapping m, 4H); 7.60 (m. 2H). 
0281. The intermediates for this compound were prepared 
as follows:— 

Acetic acid (5R)-3-(3-fluoro-phenyl)-2-oxo-oxazoli 
din-5-ylmethyl ester 

0282 (5R)-3-(3-Fluorophenyl)-5-hydroxymethyloxazo 
lidin-2-one (40 g, 0.189 M, see Upjohn WO94-13649) was 
suspended by stirring in dry dichloromethane (400 ml) under 
nitrogen. Triethylamine (21 g, 0.208 M) and 4-dimethylami 
nopyridine (0.6 g. 4.9 mM) were added, followed by drop 
wise addition of acetic anhydride (20.3 g, 0.199 M) over 30 
minutes, and stirring continued at ambient temperature for 18 
hours. Saturated aqueous sodium bicarbonate (250 ml) was 
added, the organic phase separated, washed with 2% sodium 
dihydrogen phosphate, dried (magnesium Sulfate), filtered 
and evaporated to give the desired product (49.6 g) as an oil. 
(0283 MS (ESP): 254 (MH) for CHFNO, 
0284) NMR (CDC1) 8: 2.02 (s.3H);3.84 (dd. 1H); 4.16 (t, 
1H); 4.25 (dd. 1H); 4.32 (dd. 1H); 4.95 (m. 1H); 6.95 (td, 1H): 
7.32 (d. 1H); 7.43 (t, 1H); 7.51 (d. 1H). 

Acetic acid (5R)-3-(3-fluoro-4-iodo-phenyl)-2-oxo 
oxazolidin-5-ylmethyl ester 

0285 Acetic acid (5R)-3-(3-fluoro-phenyl)-2-oxo-oxazo 
lidin-5-ylmethyl ester (15.2 g. 60 mM) was dissolved in a 
mixture of chloroform (100 ml) and acetonitrile (100 ml) 

s 
O 

23 

F O 

N X 
H N N H 

sk N 
O F 
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under nitrogen, and silver trifluoroacetate (16.96 g, 77 mM) 
added. Iodine (18.07 g. 71 mM) was added in portions over 30 
minutes to the vigorously stirred solution, and stirring con 
tinued at ambient temperature for 18 hours. As reaction was 
not complete, a further portion of silver trifluoroacetate (2.64 
g, 12 mM) was added and stirring continued for 18 hours. 
After filtration, the mixture was added to sodium thiosulfate 
solution (3%, 200 ml) and dichloromethane (200 ml), and the 
organic phase separated, washed with sodium thiosulfate 
(200 ml), saturated aqueous sodium bicarbonate (200 ml), 
brine (200 ml), dried (magnesium sulfate), filtered and evapo 
rated. The crude product was suspended in isohexane (100 
ml), and sufficient diethyl ether added to dissolve out the 
brown impurity while stirring for 1 hour. Filtration gave the 
desired product (24.3 g) as a cream solid. 
(0286 MS (ESP): 380 (MH) for CHFINO, 
(0287 NMR (DMSO-d) 8: 2.03 (s, 3H); 3.82 (dd. 1H): 
4.15 (t, 1H); 4.24 (dd. 1H); 4.30 (dd. 1H); 4.94 (m. 1H); 7.19 
(dd. 1H); 7.55 (dd. 1H); 7.84 (t, 1H). 

Example 3 
(5R,5R)-4,4'-Bis-(5-hydroxymethyl-2-oxo-oxazoli 

din-3-yl)-2,2'-difluoro-biphenyl 

0288 

F O 

in-OS ( ) N N 

sk \-N-ol 
O F 

(0289 Acetic acid (5R,5R)-3-4'-(5-acetoxymethyl-2- 
oxo-oxazolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2-oxo 
oxazolidin-5-ylmethyl ester (94.0 mg, 1.86 mM) was stirred 
in a mixture of methanol (70 ml) and dichloromethane (60 
ml), potassium carbonate (600 mg, 4.34 mM) added, and 
stirring continued at ambient temperature for 20 minutes. 
After neutralisation by addition of the minimum of acetic 
acid, the mixture was diluted with water (50 ml), and organic 
Solvent evaporated to give an aqueous Suspension. Solid was 
filtered, washed with water and a little diethyl ether, and dried 
to give the desired product (740 mg). 
0290 MS (ESP): 421 (WO for CHF.N.O. 
0291 NMR (DMSO-d) 8: 3.59 (m, 2H); 3.70 (m, 2H): 
3.88 (dd, 2H); 4.13 (t, 2H); 4.73 (m,2H); 5.21 (t, 2H); 7.47 (s, 
4H); 7.61 (dd, 2H). 

Example 4 
(5S,5S)-4,4'-Bis-(5-isoxazol-3-ylaminomethyl-2- 

oxo-oxazolidin-3-yl)-2,2'-difluoro-biphenyl 
0292 

2N 
O 

S. 
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0293 N-(5R,5R)-(3-4-5-N-(tert-Butoxycarbonyl) 
isoxazol-3-ylamino-methyl)-2-oxo-oxazolidin-3-yl)-2,2'-di 
fluoro-1,1'-biphenyl-4-yl)-2-oxo-oxazolidin-5-ylmethyl)N- 
isoxazol-3-yl-carbamic acid tert-butyl ester (150 mg 0.2 
mM) was dissolved in dichloromethane (5 ml), treated with 
trifluoroacetic acid (5 ml), stirred at ambient temperature for 
1 hour, and solvent evaporated. The residue was treated with 
dilute aqueous ammonia, extracted with ethylacetate (20 ml), 
the organic layer washed with water (10 ml), brine (10 ml), 
dried (magnesium Sulfate), and evaporated. The residue was 
purified by chromatography on a 10 g silica Mega Bond 
Elut(R) column, eluting with a gradient increasing in polarity 
from 0 to 10% methanol in dichloromethane. Relevant frac 
tions were combined to give the title product. (39 mg). 
0294 MS (Negative ESP): 597 (M-H) for 
CHFNO+HCOOH 
0295) NMR (DMSO-d) 8: 3.46 (t, 4H); 3.86 (dd, 2H): 
4.21 (t, 2H); 4.91 (m, 2H); 6.01 (d. 2H); 6.55 (t, 2H): 7.44 
(overlapping m, 4H); 7.61 (dd, 2H); 8.39 (d. 2H). 
0296. The intermediates for this compound were prepared 
as follows:— 

(5R)-3-(3-Fluoro-4-iodophenyl)-5-hydroxymethy 
loxazolidin-2-one 

0297 Acetic acid (5R)-3-(3-fluoro-4-iodophenyl)-2-oxo 
oxazolidin-5-ylmethyl ester (30 g. 79 mM) was treated with 
potassium carbonate (16.4 g., 0.119 mM) in a mixture of 
methanol (800 ml) and dichloromethane (240 ml) at ambient 
temperature for 25 minutes, then immediately neutralised by 
the addition of acetic acid (10 ml) and water (500 ml). The 
precipitate was filtered, washed with water, and dissolved in 
dichloromethane (1.2 L), the solution washed with saturated 
Sodium bicarbonate, and dried (magnesium sulfate). Filtra 
tion and evaporation gave the desired product (23 g). 
0298 MS (ESP): 338 (MH) for CHFINO, 
0299 NMR (DMSO-d) 8: 3.53 (m, 1H); 3.67 (m. 1H): 
3.82 (dd. 1H); 4.07 (t, 1H); 4.70 (m. 1H); 5.20 (t, 1H); 7.21 
(dd. 1H); 7.57 (dd. 1H); 7.81 (t, 1H). 

Methanesulfonic acid (5R)-3-(3-fluoro-4-iodo-phe 
nyl)-2-oxo-oxazolidin-5-ylmethyl ester 

0300 (5R)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymet 
hypoxazolidin-2-one (6.07 g. 18 mM) in dry dichlo 
romethane (200 ml) under nitrogen was treated with triethy 
lamine (2.54g, 25 mM), and methanesulfonyl chloride (2.47 
g, 22 mM) run in dropwise over 30 minutes at 0°. After 
stirring 2 hours at 0°, the mixture was diluted with water (200 
ml), the organic layer separated, washed with hydrochloric 
acid (2N, 100 ml), sodium bicarbonate solution (5%, 100 ml), 
brine (100 ml) and dried (magnesium sulfate). The residue 
after evaporation was dissolved in the minimum of dichlo 
romethane, and excess isohexane added to precipitate the 
desired product (7.05 g). 
0301 MS (ESP): 416 (MH) for CHFINOS 
0302) NMR (DMSO-d) 8: 3.26 (s, 3H); 3.81 (dd. 1H): 
4.18 (t, 1H); 4.46 (dd. 1H); 4.53 (dd. 1H); 5.01 (m. 1H); 7.20 
(dd. 1H); 7.57 (dd. 1H); 7.83 (t, 1H). 
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N-(5R)-3-(3-Fluoro-4-iodo-phenyl)-2-oxo-oxazoli 
din-5-ylmethyl N-isoxazol-3-yl-carbamic acid tert 

butyl ester 
O303 

O 

X- t-BOC 
I \ln N 2N 

O 
F S. 

(0304) To sodium hydride (60% in oil, 9.04 mM) sus 
pended in dry N,N-dimethylformamide (10 ml) under nitro 
gen, N-isoxazol-3-yl-carbamic acid tert-butyl ester (1.66 g. 
9.04 mM) in N,N-dimethylformamide (10 ml) was added 
dropwise at ambient temperature. Methane-sulfonic acid 
(5R)-3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylm 
ethyl ester (2.5 g. 6.02 mM) in N,N-dimethylformamide (10 
ml) was added slowly, and the mixture heated to 75° for 2 
hours. After cooling, the mixture was diluted with aqueous 
sodium bicarbonate (5%, 300 ml), and extracted with ethyl 
acetate (3x100ml). The organic phase was washed with water 
(100 ml) and brine (100 ml), dried (magnesium sulfate), 
evaporated and crude product purified by chromatography on 
a 50 g silica Mega Bond ElutR) column, eluting with dichlo 
romethane. Relevant fractions were combined to give the title 
compound (1.73 g). 
0305 MS (ESP): 504 (MH) for CHFINO, 
(0306 NMR (DMSO-d) 8: 1.47 (s, 9H); 3.84 (dd. 1H): 
3.96 (dd. 1H); 4.19 (t, 1H); 4.99 (dd. 1H); 4.99 (m. 1H); 6.83 
(d. 1H); 7.19 (dd. 1H): 7.53 (dd. 1H); 7.82 (dd. 1H); 8.79 (d. 
1H). 

N-(5R)-3-(3-Fluoro-4-trimethylstannanyl-phenyl)- 
2-oxo-oxazolidin-5-ylmethyl N-isoxazol-3-yl-car 

bamic acid tert-butyl ester 
0307 

O 

X- t-BOC 
MeSn \-N- N 2N 

O 
F S. 

0308 N-(5R)-3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazo 
lidin-5-ylmethyl N-isoxazol-3-yl-carbamic acid tert-butyl 
ester (1.44 g, 2.86 mM) in anhydrous dioxan (150 ml) was 
degassed by bubbling nitrogen, and a solution of hexameth 
ylditin (slight mol. equiv. excess) in dioxan (50 ml) added, 
followed by bis(triphenylphosphine)palladium(II) chloride 
(0.1 mol. equiv.). The mixture was heated at 110° for 20 
hours, cooled, filtered through celite and solvent evaporated. 
The residue was purified by chromatography on a 50 g silica 
Mega Bond Elut(R) column eluting with a gradient from 0% to 
100% dichloromethane in isohexane. Relevant fractions were 
combined to give the desired product (1.2 g). 
0309 NMR (DMSO-d) 8: 0.33 (s.9H); 1.50 (s.9H); 3.86 
(dd. 1H); 4.00 (dd. 1H); 4.24 (t, 1H); 4.28 (dd. 1H); 5.02 (m, 
1H); 6.87 (d. 1H); 7.10 (dd. 1H); 7.43 (overlapping m, 2H): 
8.82 (d. 1H). 
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N-(5R,5R)-(3-4-5-N-(tert-Butoxycarbonyl)isox 
aZol-3-ylamino-methyl)-2-oxo-oxazolidin-3-yl)-2,2'- 
difluoro-biphenyl-4-yl)-2-oxo-oxazolidin-5-ylm 

ethyl)N-isoxazol-3-yl-carbamic acid tert-butyl ester 
0310 

s 
O F O 
\ -2 
N N 

N 

t-BOC sk 
O F 

0311 N-(5R)-3-(3-Fluoro-4-trimethylstannyl-phenyl)- 
2-oxo-oxazolidin-5-ylmethyl N-isoxazol-3-yl-carbamic 
acid tert-butyl ester (540 mg, 1 mM) and copper (I) iodide 
(0.2 mol. equiv.) were suspended in dry N,N-dimethylforma 
mide (3 ml) and degassed by bubbling nitrogen. Tetrakis 
(triphenylphosphine)palladium(0) (0.05 mol. equiv.) was 
added, and the mixture heated under nitrogen at 70° for 18 
hours. After cooling, a solution of potassium fluoride (10%, 
10 ml) was added, and the mixture stirred 15 minutes. After 
dilution with water (50 ml), organic material was extracted 
with ethyl acetate (40 ml), the organic layer washed with 
water (2x20 ml), brine (20 ml), dried (magnesium sulfate), 
and evaporated. The residue was purified by chromatography 
on a 20 g silica Mega Bond ElutR) column, eluting with a 
gradient increasing in polarity from 0 to 100% ethyl acetate in 
dichloromethane. Relevant fractions were combined to give 
the title product (191 mg). 
0312) NMR (DMSO-d) 8: 1.50 (s, 18H); 3.91 (dd, 2H): 
4.01 (dd, 2H); 4.38 (overlapping m, 4H); 5.04 (m. 2H); 6.86 
(d. 2H); 7.49 (m, 4H); 7.60 (dd, 2H); 8.81 (d. 2H). 

Example 5 
((5R,5RS)-3-2-Fluoro-4'-5'-(hydroxymethyl)-4,5- 
dihydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3- 

oxazolidin-5-yl)methyl acetate 

0313 

HO 

25 
Jun. 3, 2010 

0314. To a solution of (5R)-3-(3-fluoro-4-iodophenyl)-2- 
oxo-1,3-oxazolidin-5-yl)methyl acetate (500 mg, 1.32 mM, 
see Upjohn WO 94-13649) and dichloro1,1'-bis(diphe 
nylphosphinyl)ferrocenepalladium (II) dichloromethane 
adduct (32 mg, 0.04 mM) in tetrahydrofuran (6 mL) was 
added triethylamine (0.55 mL, 3.96 mM) followed by pina 
colborane (0.57 mL, 3.96 mM). The mixture was stirred 
under nitrogen at 65° C. After ca. 16 hours, water (600 uL), 
potassium carbonate (547 mg, 3.96 mM), palladium (II) 
acetate (15 mg 0.07 mM), 2-(di-t-butylphosphinyl)biphenyl 
(79 mg, 0.26 mM) and 3-(4-bromophenyl)-4,5-dihydroisox 
azol-5-yl)methanol (280 mg, 1.09 mM, see Pharmacia & 
Upjohn WO 98-07708).) were added and the resulting mix 
ture was stirred at 65° C. for ca. 36 hours. The mixture was 
poured into water and extracted twice with ethyl acetate. The 
combined organics were washed with brine, dried over mag 
nesium sulfate and evaporated. The residue was purified on 
silica gel with 75% ethyl acetate/hexanes to give 38 mg of the 
desired product. 
0315 MS (APCI): 429 (M+1) for CHFNO 
0316 NMR (DMSO-d) 8: 2.07 (s, 3H); 3.25 (dd 1H): 
3.46 (dd. 1H); 3.53-3.56 (m, 2H); 3.91 (dd. 1H); 4.24 (t, 1H): 
4.29-4.37 (m, 2H); 4.76 (m, 1H); 4.99-5.04 (m,2H); 7.49 (dd. 
1H): 7.63-7.67 (m, 4H); 7.78 (d. 2H). 

Example 6 

N-((5S,5'RS)-3-(4-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphe 
nyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)acetamide 

0317 
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0318 N-({(5S)-2-Oxo-3-4-(trimethylstannyl)phenyl-1, 
3-oxazolidin-5-yl)methyl)acetamide (800 mg, 2.01 mM), 
(5RS)-3-(4-bromophenyl)-5-({Itert-butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazole (746 mg, 2.01 mM), tris 
(dibenzylidineacetone)dipalladium (O) chloroform adduct 
(83 mg 0.080 mM), and tri-2-furylphosphine (37 mg, 0.16 
mM) were placed under nitrogen. Tetrahydrofuran (10 mL) 
was added and the solution was heated at 65° C. for 16 h. 
Additional tris(dibenzylidineacetone)dipalladium (O) chloro 
form adduct (42 mg, 0.04 mM) and tri-2-furylphosphine (18 
mg, 0.08 mM) were added and the solution was stirred an 
additional 25 hat 65° C. The solution was cooled, adsorbed 
directly onto silica gel and chromatographed with neat ethyl 
acetate to give 870 mg of the desired product. 
0319 MS (APCI): 524 (M+1) for C.H.N.O. Si 
0320 NMR (DMSO-d) 8: 0.06 (s.3H): 0.08 (s.3H): 0.85 
(s, 9H); 1.86 (s, 3H); 3.22 (dd. 1H); 3.45-3.47 (m, 3H): 
3.73-3.83 (m,3H); 4.18 (m. 1H); 4.78 (m, 2H): 7.61-7.80 (m, 
8H); 8.28 (t, 1H). 
0321. The intermediates were prepared as follows:— 

(5RS)-3-(4-Bromophenyl)-5-({Itert-butyl (dimethyl) 
silyloxymethyl)-4,5-dihydroisoxazole 

0322 

n-( )-->us/ 
/ 

0323 (5RS)-3-(4-Bromophenyl)-4,5-dihydroisoxazol 
5-yl)methanol (6.0g, 0.023 M, see Pharmacia & Upjohn WO 
98-07708), triethyl amine (3.9 mL, 0.028 M), and 4-(dim 
ethylamino)pyridine (0.56 g. 4.58 mM), were combined in 
dichloromethane (36 mL). A solution of tert-butyldimethyl 
silyl chloride (1 M in dichloromethane, 26 mL, 0.028 M) was 
added and the resulting mixture was stirred at room tempera 
ture for 16 h. The resulting mixture was poured into water and 
extracted with dichloromethane. The combined organics 
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5-({Itert-butyl (dimethyl)silyloxymethyl)-3-4- 
(trimethylstannyl)phenyl-4,5-dihydroisoxazole 

0326 For preparation of this compound, see Example 8 

Example 7 

N-((5S,5'RS)-3-(4-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3- 

oxazolidin-5-yl)methyl)acetamide 

0327 

-C-C-O-- 
0328. To a solution of N-((5S.5' RS)-3-(4-5-({Itert-bu 
tyl(dimethyl)silyloxymethyl)-4,5-dihydroisoxazol-3-yl)- 
1,1'-biphenyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methylac 
etamide (790 mg, 1.51 mM) in tetrahydrofuran (20 ml) was 
added 1.5 ml of a 1 Mtetrabutylammonium fluoride solution 
in tetrahydrofuran. The solution was stirred at room tempera 
ture for 45 min. Water (50 ml) was added and the solid product 
precipitated. The solids were recrystallized from acetone to 
give the title product (153 mg). 
0329 MS (APCI): 410 (M+1) for CHNO 
0330 NMR (DMSO-d) 8: 1.86 (s, 3H); 3.25 (dd. 1H): 
3.43-3.49, (m,3H); 3.53-3.56 (m,2H);3.81 (m. 1H); 4.18 (m, 
1H); 4.72-4.80 (m, 2H); 5.02, (t, 1H); 7.63-7.85 (m, 8H); 8.27 
(t, 1H). 

Example 8 

tert-Butyl N-((5R,5RS)-3-(4-5-({Itert-butyl (dim 
ethyl)silyloxymethyl)-4-5-dihydroisoxazol-3-yl)- 
2-fluoro-1,1'-biphenyl-4-yl)-2-oxo-1,3-oxazolidin-5- 

yl) methyl N-(isoxazol-3-yl) carbamate 

0331 

were dried (magnesium sulfate), filtered and evaporated. The 
crude material was purified by chromatography on silica gel 
using 50% ethyl acetate/hexanes to give 8.4 g of the desired 
product. 
0324 MS (APCI): 371 (M+1) for CHBrNO, 
0325 NMR (DMSO-d) 8: 0.04 (s.3H): 0.06 (s.3H): 0.83 
(s, 9H); 3.18 (m. 1H); 3.39 (m. 1H): 3.72 (m, 2H); 4.80 (m, 
1H): 7.60-7.68 (m, 4H). 

0332 N-(5R)-3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazo 
lidin-5-ylmethyl-N-isoxazol-3-yl carbamic acid tert-butyl 
ester (580 mg, 1.15 mM), tris(dibenzylidineacetone)dipalla 
dium (O) (48 mg, 0.052 mM) and tri-2-furylphosphine (21 
mg, 0.090 mM) were placed in a flask. The solids were 
degassed and placed under nitrogen. Anhydrous dioxane (6 
ml) was added. The resulting purple solution was heated at 
100° C. Within minutes, the solution became brown and a 
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solution of 5-({Itert-butyl (dimethyl)silyloxymethyl)-3-4- 
(trimethylstannyl)phenyl-4,5-dihydroisoxazole (733 mg, 
1.61 mM) in dioxane (2 ml) was added. The solution was 
stirred at 100° C. for 16 hours. The reaction mixture was 
cooled, adsorbed onto silica geland chromatographedeluting 
with 20% ethyl acetate/hexanes to give the desired product 
(636 mg). 
0333 MS (APCI): 567 (M+1-100) for CHFNO Si 
CHO, (BOC group) 
0334) NMR (DMSO-d) 8: 0.07 (s.3H): 0.08 (s.3H): 0.85 
(s, 9H); 1.52 (s, 9H); 3.23 (dd. 1H); 3.49 (dd. 1H); 3.75 (dq, 
2H);3.94 (dd. 1H); 4.03 (dd. 1H); 4.27-4.34 (m,2H); 4.81 (m, 
1H); 5.07 (m, 1H); 6.89 (brs, 1H); 7.48-7.78 (m, 7H); 8.65 (d. 
1H). 
0335) 
follows: 

The intermediate for this compound was prepared as 

(5RS)-5-({Itert-Butyl (dimethyl)silyloxymethyl)-3- 
4-(trimethylstannyl)phenyl-4,5-dihydroisoxazole 

0336 
N-O 

Y- ) { \ O / / 

0337 (5RS)-3-(4-Bromophenyl)-5-({Itert-butyl (dim 
ethyl)silyloxymethyl)-4,5-dihydroisoxazole (3.0 g, 8.10 
mM) and bis(triphenylphosphine)palladium(II) chloride 
(285 mg 0.41 mM) were placed under nitrogen. Anhydrous 
dioxane (30 ml) was added and the Suspension was heated to 
90° C. Hexamethylditin (3.00 g, 9.16 mM) was added and the 
resulting solution was stirred at 90° C. for 16 hours. The 
solution was cooled and the solvent was evaporated. The 
residue was purified by chromatography on silica gel eluting 
with hexanes then 5% ethyl acetate/hexanes to give the 
desired product (3.4 g). 
0338 NMR (DMSO-d) 8: 0.04 (s.3H); 0.06(s.3H): 0.24 
(s, 9H): 0.83 (s, 9H); 3.18 (m. 1H); 3.40 (m, 1H); 3.72 (m, 
2H); 4.78 (m. 1H): 7.54-7.62 (m, 4H). 

Example 9 

tert-Butyl N-((5R,5RS)-3-2-fluoro-4-5-(hy 
droxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphe 
nyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methyl N-(isox 

azol-3-yl)carbamate 

0339 

HO J-C-R)-R as 
O 

0340. To a solution of tert-butyl N-((5R,5RS)-3-(4-5-({ 
tert-butyl (dimethyl)silyloxymethyl)-4-5-dihydroisox 
azol-3-yl)-2-fluoro-1,1'-biphenyl-4-yl)-2-oxo-1,3-oxazoli 
din-5-yl)methyl N-(isoxazol-3-yl)carbamate (620 mg. 0.93 
mM) in tetrahydrofuran (10 ml) was added a 1 M solution of 
tetrabutylammonium fluoride in tetrahydrofuran (1.00 ml, 
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1.00 mM). The solution was stirred at room temperature for 1 
hour. Water (approximately. 50 ml) was added and the mix 
ture was extracted with ethyl acetate. The organic phase was 
washed with brine, dried (magnesium sulfate) and evapo 
rated. The residue was purified by chromatography on silica 
gel using 75% ethyl acetate/hexanes to give the desired prod 
uct as a white solid (477 mg). 
(0341 MS (APCI): 553 (M+1) for CHFNO, 
(0342) NMR (DMSO-d) 8: 1.52 (s, 9H); 4.99 (dd. 1H): 
3.46 (dd. 1H); 3.54-3.57 (m, 2H); 3.94 (dd. 1H); 4.03 (dd. 
1H); 4.27-4.34 (m, 2H); 4.76 (m, 1H); 5.01-5.08 (m, 2H): 
6.90 (brs, 1H): 748-7.79 (m, 7H); 8.85 (d. 1H). 

Example 10 
(5S,5'RS)-3-2-Fluoro-4,5-hydroxymethyl)-4,5-di 
hydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-5-[(isox 
aZol-3-ylamino)methyl-1,3-oxazolidin-2-one 

0343 

F O 

in-C-C-O-) Y s 
(0344) To a solution of tert-butyl N-((5R.5' RS)-3-2- 
fluoro-4'-5-(hydroxymethyl)-4,5-dihydroisoxazol-3-yl-1, 
1'-biphenyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methyl 
N-(isoxazol-3-yl)carbamate (474 mg. 0.86 mM) in dichlo 
romethane (10 ml) was added trifluoroacetic acid (5 mL) and 
the solution was stirred at room temperature for two hours. 
The solvent was evaporated, and the residue was purified by 
chromatography on silica gel using 75% ethyl acetate/hex 
anes to 100% ethyl acetate to give the desired product 227 mg. 
(0345 MS (APCI): 453 (M+1) for CHFNOs 
(0346) NMR (DMSO-d) 8: 3.25 (dd. 1H); 3.43-3.55 (m, 
5H); 3.89 (dd. 1H); 4.24 (t, 1H); 4.76 (m. 1H); 4.92-5.02 (m, 
2H); 6.03 (d. 1H); 6.59 (t, 1H); 7.46-7.78 (m, 7H); 8.42 (d. 
1H). 

Example 11 
(5R,5R)-4,4'-Bis-(5-(1H-1,2,3-triazol-1-yl)methyl 

2-oxo-oxazolidin-3-yl)-2,2'-difluoro-biphenyl 

0347 
F O 

a Na to-CSK)--. 
O F 

N 

0348. A stirred mixture of (5R)-3-(3-fluoro-4-(trimethyl 
stannyl)phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazo 
lidin-2-one (425 mg, 1.0 mmol), 2-bromo-5-cyano-thiazole 
(189 mg, 1.0 mmol, and copper(I) iodide in dimethylforma 
mide (5 ml) was purged with a slow stream of nitrogen for 20 
min and then tetrakis(triphenylphosphine)palladium(0) (58 
mg, 0.05 mmol) was added. The stirred reaction mixture was 
maintained at 70° C. under an atmosphere of nitrogen for 5 
hours. The stirred reaction mixture was treated with aqueous 
potassium fluoride (10%. 20 ml) and then stirred for 30 min, 
treated with ethylacetate (20 ml). The precipitate was isolated 
by filtration to give fraction A of impure product. The organic 
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phase was separated, dried (MgSO4), treated with silica-gel 
(500 mg), and evaporated under reduced pressure to leave a 
free-running Solid. The Solid was applied to a silica-gel col 
umn and eluted with dichloromethane-methanol (0%-10% 
methanol gradient) to give a further fraction B of impure 
product. Fractions A and B were dissolved in DMSO (6 ml 
total), combined, and purified by reverse phase hplc to give 
the desired product (18 mg). 
0349 MS (ESP): 523 (MH+) for CHFNO 
0350 "H NMR (DMSO-d) 8:3.95 (dd, 2H); 4.26 (t, 2H): 
4.86 (d, 4H); 5.18 (m, 2H); 7.39 (d. 2H); 7.47 (m, 2H); 7.53 
(m. 2H); 7.78 (s. 2H); 8.19 (s. 2H). 
0351. The intermediate for this compound was prepared as 
follows: 

(5R)-3-3-Fluoro-4-(trimethylstannyl)phenyl-5-(1H 
1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one 

O352 

F O 

X- N2N. 
Me3Sn N 

3 ON-O 
0353. A mixture of (5R)-3-(3-fluoro-4-iodophenyl)-5- 
(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one (5.39 g, 
13.9 mmol) and hexamethylditin (5 g, 15.3 mmol) in dioxane 
(50 ml) under an atmosphere of nitrogen was treated with 
dichlorobis(triphenylphoshine)palladium (II) (487 mg, 0.69 
mmol) and then stirred at 90° C. under an atmosphere of 
nitrogen for 90 minutes. Silica gel (5 g) was added then the 
solvent removed under reduced pressure. The residual pow 
der was placed on top of a silica gel column (100g) and eluted 
(1% methanol in dichloromethane to 2.5% methanol in 
dichloromethane gradient) to give the desired product (4.545 
g). 
0354 MS (ESP) 423, 425, 427 (MH+) for 
CHFNOSn. 
0355 H-NMR (DMSO-d) 8: 0.32 (s.9H); 3.90 (dd. 1H): 
4.25 (t, 1H); 4.85 (d. 2H); 5.16 (m. 1H): 7.26 (dd. 1H); 7.33 
(dd. 1H); 7.41 (dd. 1H); 7.78 (s, 1H); 8.18 (s, 1H). 

Example 12 
(5R)-3-2-Fluoro-4-5-(hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-5-(4-methyl 
1H-1,2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0356 
F O 

91N Xo N=N 
HO K) ()-O-J 
0357 (5R)-3-(4-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-2-fluoro-1,1'-biphe 
nyl-4-yl)-5-(4-methyl-1H-1,2,3-triazol-1-yl)methyl-1,3- 
oxazolidin-2-one (283 mg, 0.5 mmol) was dissolved in 
tetrahydrofuran (5 ml) at room temperature. A 1M solution of 
tetrabutylammonium fluoride in tetrahydrofuran (0.5 ml, 0.5 
mmol) was added and the reaction mixture stirred for 30 
minutes. The solvent was removed in vacuo then dichlo 
romethane (50 ml) added. This was washed with water (50 
ml), separated, dried (magnesium Sulfate), filtered then con 
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centrated in vacuo onto silica (2 ml). This was then Subjected 
to chromatography (silica gel 10 g bond elut; 0 to 6% metha 
nol/dichloromethane) to yield 150 mg (66%) of the desired 
compound. 
0358 MS (ESP+): (M+H)"452.28 for CHFNO 
0359 NMR (DMSO-d) 8: 2.25 (s, 3H); 3.25 (dd. 1H): 
3.46 (dd. 1H); 3.54 (m, 2H); 3.95 (dd. 1H); 4.30 (t, 1H); 4.76 
(m. 1H); 4.79 (d. 2H); 5.03 (t, 1H); 5.17 (m. 1H); 7.42 (dd. 
1H): 7.58 (dd. 1H); 7.62 to 7.66 (m,3H); 7.77 (d. 2H); 7.90 (s, 
1H). 
0360. The intermediates for this compound were prepared 
as follows. 

3-(4-Bromophenyl)-5-({Itert-butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazole 

0361 

0362 3-(4-Bromophenyl)-4,5-dihydroisoxazol-5-yl) 
methanol (4.44 g, 17 mmol) was dissolved in a mixture of 
triethylamine (2.9 ml, 19 mmol) and dichloromethane (100 
ml). The resulting solution was cooled to 0°C., then a 1M 
solution of tert-butyldimethylsilylchloride (19 ml) in dichlo 
romethane was added dropwise over 5 minutes. 4-Dimethy 
lamino pyridine (0.423 g, 3.4 mmol) was added and the reac 
tion mixture left to stir overnight at room temperature. A 
second portion of tert-butyldimethylsilylchloride (19 ml) in 
dichloromethane and triethylamine (2.9 ml, 19 mmol) were 
added and the reaction mixture left to stir overnight at room 
temperature. The reaction mixture was concentrated in vacuo 
then redissolved in dichloromethane (200 ml) and washed 
with water (200 ml). The dichloromethane layer was sepa 
rated, dried over magnesium sulfate, filtered and concentrated 
in vacuo onto silica gel (5 ml). This was then subjected to 
column chromatography (50 g silica gel bond elut: 0% to 50% 
ethyl acetate/hexanes) to yield 5.405 g (84%) of the desired 
compound as white crystals. 
0363 MS (APCI): (M-H)370 & 372 for 
CHBrNOSi 
0364) NMR (DMSO-ddb: 0.00 (s.3H); 0.02 (s.3H): 0.78 
(s, 9H); 3.13 (dd. 1H); 3.39 (dd. 1H); 3.64 (m, 1H); 3.66 (dd. 
1H); 4.75 (m, 1H): 7.59 (dd, 4H). 

5-({Itert-Butyl (dimethyl)silyloxymethyl)-3-4- 
(trimethylstannyl)phenyl-4,5-dihydroisoxazole 

0365 

\-0 / \ 
> V 

0366 3-(4-Bromophenyl)-5-(tert-butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazole (5.403g, 14.6 mmol) was 
dissolved in dry 1,4-dioxane (50 ml). The solution was placed 
under an atmosphere of argon. Hexamethylditin (5.26 g. 16 
mmol) was added followed by bis(triphenylphosphine)palla 
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dium(II) chloride (0.512 g, 0.73 mmol). The reaction mixture 
was stirred at 90° C. for 90 minutes under an atmosphere of 
argon. The solvent was removed in vacuo and then the crude 
product re-dissolved in ethyl acetate (100 ml). Silica gel (5 
ml) was added and the mixture concentrated in vacuo. This 
was then Subjected to column chromatography (50g silica gel 
bond elut: 0% to 50% ethyl acetate/hexanes) to yield 4.893 g 
(74%) of the desired compound as a colourless oil. 
0367 MS (APCI): (M+H)"452.23, 453.24, 454.24, 455. 
24, 456.24, 457.24, 458.24 & 460.25 for CHNOSiSn 
0368 NMR (DMSO-d) 8: 0.05 (s.3H); 0.07 (s.3H): 0.30 
(s.9H): 0.84 (s.9H); 3.17 (dd. 1H); 3.39 (dd. 1H); 3.60 to 3.77 
(m. 2H); 4.76 (m. 1H): 7.59 (dd, 4H). 

(5R)-3-(4-5-(5-(tert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-2-fluoro-1, 
1'-biphenyl-4-yl)-5-(4-methyl-1H-1,2,3-triazol-1- 

yl)methyl-1,3-oxazolidin-2-one 

0369 
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(m. 2H); 3.95 (dd. 1H); 4.30 (t, 1H); 5.05 (m, 3H); 5.16 (m, 
1H); 7.42 (dd. 1H): 7.58 (dd. 1H): 7.62 to 7.66 (m, 3H); 7.77 
(d. 2H); 7.90 (s, 1H). 

Example 13 
N-((5S)-3-2-Fluoro-4-5-(hydroxymethyl)-4,5- 

dihydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3- 
oxazolidin-5-yl)methyl)acetamide 

0373 
F O 

C-C-K)-- HO N 

r 
0374 N-((5S)-3-(4-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-2-fluoro-1,1'-biphe 

F O 

-N Xso - vaux ( ) ( ) CJ 
>r 
0370 5-({Itert-Butyl (dimethyl)silyloxymethyl)-3-4- 
(trimethylstannyl)phenyl-4,5-dihydroisoxazole (436 mg, 
0.96 mmol), (5R)-3-(3-fluoro-4-iodophenyl)-5-(4-methyl 
1H-1,2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one (386 
mg, 0.96 mmol) and 2-trifurylphosphine (22 mg, 0.096 
mmol) were dissolved in dry 1,4-dioxane (10 ml) and the 
reaction mixture placed under an atmosphere of argon. Tris 
(dibenzylidineacetone)dipalladium (O) chloroform adduct 
(50 mg, 0.05 mmol) was added and the reaction mixture 
stirred for 16 hours at 90° C. A second portion of 5-({Itert 
butyl (dimethyl)silyloxymethyl)-3-4-(trimethylstannyl) 
phenyl-4,5-dihydroisoxazole (436 mg, 0.96 mmol), 2-trifu 
rylphosphine (22 mg, 0.096 mmol) and tris 
(dibenzylidineacetone)dipalladium (O) chloroform adduct 
(50 mg, 0.05 mmol) were added and the reaction mixture 
stirred for another 20 hours at 90° C. Silica gel (2 g) was 
added and the mixture concentrated in vacuo. This was puri 
fied by column chromatography (20 g silica gel bond elut: 
30% to 100% ethylacetate/hexanes) to yield 283 mg (52%) of 
the desired compound. 
0371 MS (ESP+): (M+H)"566.39 for CHFNOSi 
0372) NMR (DMSO-d) 8: 0.06 (s.3H): 0.08 (s.3H): 0.85 
(s.9H); 2.25 (s.3H); 3.23 (dd. 1H); 3.48 (dd. 1H);3.70 to 3.80 

F O 

-N XN vu) ( ) ( )-O- 

nyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methyl)acetamide (164 
mg, 0.3 mmol) was dissolved in tetrahydrofuran (5 ml) at 
room temperature. A solution of tetrabutylammonium fluo 
ride intetrahydrofuran (1M; 0.3 ml, 0.3 mmol) was added and 
the reaction mixture stirred for 30 minutes. The solvent was 
removed in vacuo then dichloromethane (2 ml) added. Puri 
fication by chromatography (SiO, 10 g bond elut; 0 to 6% 
methanol/dichloromethane) yielded a white solid. This was 
washed with water (50 ml) to yield 37.9 mg (29%) of the 
desired compound. 
0375 MS (ESP+): (M+H)"428.24 for CHFNO 
0376 NMR (DMSO-d) 8: 1.86 (s, 3H); 3.26 (dd. 1H): 
3.46 (m, 3H); 3.54 (m, 2H); 3.81 (dd. 1H); 4.20 (t, 1H); 4.78 
(m,2H);5.03 (t, 1H); 7.45 (dd. 1H); 7.62 to 7.68 (m, 4H); 7.77 
(d. 2H); 8.28 (t, 1H). 
0377 The intermediate for this compound was prepared as 
follows. 

N-((5S)-3-(4-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-2-fluoro-1, 
1'-biphenyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methyl 

acetamide 

0378 

N 
O 
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0395. The intermediates for these compounds were pre 
pared as follows. 

3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisoxazol-5- 
yl)methane Sulfonate 

0396 

F 

9N Br 

s/ 
c/ \, 

0397 3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisox 
azol-5-yl)methanol (7.668 g. 28 mmol) was dissolved in a 
mixture of triethylamine (4.68 ml, 35 mmol) and dichlo 
romethane (100 ml). 
0398. The resulting solution was cooled to 0° C. then 
methane sulfonyl chloride (2.38 ml, 31 mmol) was added. 
The reaction mixture was stirred at 0°C. for 20 minutes then 
allowed to warm to room temperature. Water (100 ml) was 
added and then the organic layer separated, dried over mag 
nesium sulfate, filtered, then concentrated in vacuo to yield 
9.85g of the desired compound. 
0399. MS (APCI): (M+H)"352.08 & 354.08 for 
CHBrFNOS 

5-(AZidomethyl)-3-(4-bromo-3-fluorophenyl)-4,5- 
dihydroisoxazole 

04.00 

Br 

04.01 3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisox 
azol-5-yl)methane sulfonate (9.85g, 28 mmol) was dissolved 
in dry DMF (100 ml). Sodium azide (2.73 g, 42 mmol) was 
added and the reaction mixture stirred at 80° C. for 5 hours. 
The reaction mixture was concentrated in vacuo then azeo 
troped with xylene (20 ml). The crude product was dissolved 
in ethyl acetate (100 ml) and washed with water (100 ml). The 
organic layer was separated, dried over magnesium Sulfate, 
filtered then concentrated in vacuo to yield 8.046 g of the 
desired compound. 
0402 MS (APCI): (M+H)299.0 & 301.0 for 
CHBrFNO 
0403 NMR (CDC1) 8:3.09 to 3.14 (dd. 1H); 3.31 to 3.41 
(m. 2H); 3.49 to 3.52 (dd. 1H); 4.88 (m. 1H); 7.26 (dd. 1H): 
7.38 (dd. 1H); 7.53 (dd. 1H). 
04.04 NMR (DMSO-d) 8:3.23 (dd. 1H); 3.49 to 3.46 (m, 
3H); 4.98 (m, 1H); 7.49 (dd. 1H): 7.67 (dd. 1H); 7.83 (dd, 
1H). 
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3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisoxazol-5- 
yl)methylamine 

0405 

Br 
HN 

0406 5-(AZidomethyl)-3-(4-bromo-3-fluorophenyl)-4,5- 
dihydroisoxazole (8.046 g. 26.9 mmol) was dissolved in a 
mixture of acetonitrile (40 ml) and water (4 ml). Triph 
enylphosphine (8.48 g. 32.3 mmol) was added and the reac 
tion mixture stirred at room temperature for 48 hours. The 
reaction mixture was then poured onto a silica gel chroma 
tography column (400 ml). The product was eluted with 10% 
to 20% waterfacetonitrile, then freeze dried to yield 2.67 g of 
the desired compound. 
(0407. MS (APCI): (M+H)273.0 & 275.0 for 
CHBrFNO 
(0408 NMR (DMSO-d) 8:2.73 (m, 2H); 3.26 (dd. 1H): 
3.41 (dd. 1H); 3.25 to 3.50 (brs, 2H); 4.72 (m, 1H); 7.45 (dd. 
1H); 7.58 (dd. 1H); 7.78 (t, 1H). 

N-3-(Bromo-3-fluorophenyl)-4,5-dihydroisoxazol 
5-yl)methyl)acetamide 

04.09 

F 

-N 
O N Br 

H 

y N 
O 

0410 3-(4-Bbromo-3-fluorophenyl)-4,5-dihydroisox 
azol-5-yl)methylamine (1.583 g, 5.8 mmol) was dissolved in 
a mixture of pyridine (4.7 ml, 58 mmol) and dichloromethane 
(50 ml). Acetic anhydride (2.74 ml, 29 mmol) was added and 
the reaction mixture stirred at room temperature for 16 hours 
under an atmosphere of nitrogen. Water (100 ml) was added 
and then the organic layer separated, dried over magnesium 
Sulfate, filtered then concentrated in vacuo onto silica gel (1 
g). This was subjected to column chromatography (silica gel 
bond elut: 40% to 100% ethylacetate/hexanes) to yield 1.303 
g of the desired compound. 
0411 MS (APCI): (M+H)315.0 & 317.0 for 
CHBrFN.O. 
0412) NMR (DMSO-d) 8: 1.83 (s, 3H): 3.14 (dd. 1H): 
3.28 (t, 2H); 3.47 (dd. 1H); 4.79 (m, 1H); 7.46 (dd. 1H); 7.63 
(dd. 1H); 7.83 (t, 1H)); 8.16 (t, 1H). 
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N-({3-3-Fluoro-4-(trimethylstannyl)phenyl-4,5- 
dihydroisoxazol-5-yl)methyl)acetamide 

0413 

F 

N O-1 Y ( 
Y N / \ 
O 

0414 N-3-(Bromo-3-fluorophenyl)-4,5-dihydroisox 
azol-5-yl)methyl)acetamide (1.303 g, 4.13 mmol) was dis 
solved in dry 1,4-dioxane (20 ml). The solution was placed 
under an atmosphere of argon. Hexamethylditin (1.49 g, 4.55 
mmol) was added followed by bis(triphenylphosphine)palla 
dium(II) chloride (0.216 g., 0.31 mmol). The reaction mixture 
was stirred at 90° C. for 4 hours under an atmosphere of argon. 
The solvent was removed in vacuo, then the crude product 
re-dissolved in ethyl acetate (100 ml). Silica gel (5 ml) was 
added and the mixture concentrated in vacuo. This was then 
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dissolved in dry 1,4-dioxane (10 ml) and the reaction mixture 
placed under an atmosphere of argon. Tris(dibenzylidineac 
etone)dipalladium (O) chloroform adduct (35 mg, 0.033 
mmol) was added and the reaction mixture stirred for 16 
hours at 90° C. under an atmosphere of argon. The reaction 
mixture was subjected to column chromatography (20g silica 
gel bond elut; 0% to 50% methanol/dichloromethane) to yield 
19 mg (5%) of the desired compound. 
0419 MS (ESP+): (M+H)"511.30 for CHFNO 
0420 NMR (DMSO-d) 8: 1.86 (s.3H); 2.24 (s.3H); 3.32 
(m. 1H); 3.46 (m, 2H); 3.64 (dd. 1H); 3.81 (dd. 1H); 4.20 (t, 
1H); 4.60 (m, 2H); 4.79 (m, 1H); 5.19 (m. 1H): 747 to 7.66 
(m, 6H); 7.88 (s, 1H); 8.28 (t, 1H). 
0421. The following example was prepared by a similar 
procedure to Example 17 above: 

Example 18 

3-triazol-1-ylmethyl)-4,5-dihydroisoxazol-3-yl)-1,1'- 
biphenyl-4-yl)-4,5-dihydroisoxazol-5-yl)methyl)-4- 

methyl-1H-1,2,3-triazole 

0422 

Subjected to column chromatography (20 g silica gel bond 
elut: 0% to 100% ethyl acetate/hexanes) to yield 1.201 g 
(73%) of the desired compound as a white solid. 
0415 MS (APCI): (M+H)397.21, 398.21, 399.21, 400. 
21, 401.15, 402.15 & 403.15 for CHFNOSn 
0416) NMR (DMSO-d) 8: 0.36 (s.9H); 1.83 (s.3H); 3.13 
(dd. 1H); 3.28 (t, 2H); 3.45 (dd. 1H); 4.76 (m, 1H); 7.36 (dd. 
1H); 7.77 (brid, 1H); 7.53 (dd. 1H)); 8.15 (t, 1H). 

Example 17 
N-(5S)-(2,2-Difluoro-4-5-4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-4,5-dihydroisoxazol-3-yl)-1,1'- 

biphenyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl) 
methyl)acetamide 

0417 

-N- 9N ( ) ( ) Re 
O 

0418 1-({3-3-Fluoro-4-(trimethylstannyl)phenyl-4,5- 
dihydroisoxazol-5-yl)methyl)-4-methyl-1H-1,2,3-triazole 
(427 mg, 1.0 mmol), N-(5S)-3-(3-fluoro-4-iodophenyl)-2- 
oxo-1,3-oxazolidin-5-yl)methyl)acetamide (254 mg. 0.67 
mmol) and 2-trifurylphosphine (16 mg, 0.067 mmol) were 

0423 
0424 
0425 

Yield=49 mg 
MS (ESP+): (M+H)"519.32 for CHF.N.O. 
NMR (DMSO-d) 8: 2.25 (s, 6H); 3.33 (m, 2H): 

3.63 (dd, 2H); 4.61 (m, 4H); 5.19 (m, 2H): 7.62 (m, 6H); 7.88 
(s. 2H). 
0426 
as follows. 

The intermediates for this compound were prepared 

1-3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisox 
azol-5-yl)methyl-4-methyl-1H-1,2,3-triazole 

0427 

F 

NN O-1 \ 
V Br -S- 

0428 3-(4-Bromo-3-fluorophenyl)-4,5-dihydroisox 
azol-5-yl)methylamine (0.856 g, 3.1 mmol) was dissolved in 
a mixture of diisopropylethylamine (2.18 ml, 12.5 mmol) and 
dry methanol (10 ml). N'-(2,2-Dichloro-1-methyleth 
ylidene-4-methylbenzenesulfonylhydrazide (1.16 g, 3.1 
mmol) was added and the reaction mixture stirred for 16 
hours under an atmosphere of nitrogen. Silica gel (4 ml) was 
added and the mixture concentrated in vacuo. This was then 
purified by column chromatography (20g silica gel bond elut: 
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0508 Using essentially the same procedure as Example 
26, but starting from (5R)-3-(3-fluoro-4-iodophenyl)-5-(4- 
methyl-1H-1,2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one 
(0.40 g, 1.00 mM) and (5R)-3-3-fluoro-4-(trimethylstannyl) 
phenyl-5-(4-methyl-1H-1,2,3-triazol-1-yl)methyl-1,3-ox 
azolidin-2-one (0.53 g 1.20 mM), gave the title compound as 
a brown solid (0.50 g). 
0509 MS (ESP): 551 (MB) for CHFNO 
0510 NMR (DMSO-d) 8: 2.25 (s, 6H); 3.95 (dd, 2H): 
4.30 (t, 2H); 4.80 (d. 4H); 5.16 (m, 2H); 7.41 (dd, 2H); 7.49 
(m. 2H); 7.57 (m, 2H): 7.90 (s. 2H). 
0511. The intermediates for Example 27 were prepared as 
follows: 

(5R)-3-3-Fluoro-4-(trimethylstannyl)phenyl-5-(4- 
methyl-1H-1,2,3-triazol-1-yl)methyl-1,3-oxazoli 

din-2-one 

0512 
F 

\ y- O N2N 
-Sn N 

0513 (5R)-3-(3-Fluoro-4-iodophenyl)-5-(4-methyl-1H 
1,2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one (5.12 g, 
12.7 mM) and bis(triphenylphosphine)palladium(II) chloride 
(0.45 g, 0.05 mM) were placed in a flask and degassed. 
Dioxane (50 ml) was added followed by hexamethylditin 
(5.00 g, 15.3 mM) and the reaction was degassed. The orange 
brown mixture was heated at 90° C. for 20 hours, cooled and 
adsorbed into silica gel. The residue was purified by flash 
chromatography using 50% hexanes/ethyl acetate to ethyl 
acetate. Relevant fractions were combined to give the desired 
product as a brown solid (3.91 g). 
0514 MS (ESP): 440 (MH) for CHFNOSn 
0515 NMR (DMSO-d) 8: 0.09 (t, 9H); 2.00 (s.3H); 3.65 
(dd. 1H); 4.00 (t, 1H); 4.53 (d. 2H); 4.88 (m, 1H); 7.03 (dd. 
1H); 7.11 (dd. 1H); 7.18 (dd. 1H): 7.64 (s, 1H). 

(5R)-3-(3-Fluoro-4-iodophenyl)-5-(4-methyl-1H-1, 
2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0516 

0517 Silver trifluoroacetate (0.52g, 2.35 mM) 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 (0.50 g, 1.81 
mM) in dichloromethane (15 mL). Iodine (0.55g, 2.17 mM) 
was added over 1.5 h, and reaction mixture was stirred over 
night. After 16 h, the solids were removed by filtration and 
additional silver trifluoroacetate (0.38g, 1.72 mM) and iodine 
(0.27g, 1.06 mM) were added. After an additional 24 h, 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. 
0518 MS (ESP): 403 (M+1) for CHFINO, 
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0519 NMR (DMSO-d) 8: 2.24 (s, 3H); 3.89 (dd. 1H): 
4.23 (t, 1H); 4.76 (d. 2H); 5.12 (m. 1H); 7.17 (dd. 1H); 7.51 
(dd. 1H); 7.84 (t, 1H); 7.88 (s, 1H). 

(5R)-3-(3-Fluorophenyl)-5-(4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0520 
F O 

y- O N2N 
\-N-2 

0521 N,N-Diisopropylethylamine (3.20 mL, 18.35 mM) 
was added to a solution of (5S)-5-(aminomethyl)-3-(3-fluo 
rophenyl)-1,3-oxazolidin-2-one (0.77g, 3.57 mM; see Dong 
Pharmaceuticals WO 0194342) in anhydrous methanol (25 
mL). The solution was cooled to 0°C., and N'-(2,2-dichloro 
1-methylethylidene-4-methylbenzenesulfonohydrazide 
(1.28 g. 4.58 mM) was added. The solution was warmed to 
room temperature and stirred overnight. The reaction mixture 
was then concentrated under vacuum and chromatographed 
on silica gel using 2% methanol/dichloromethane to give 0.71 
g of the title product. 
0522 MS (ESP): 277 (M+1) for CHFNO, 
0523 NMR (DMSO-d) 8: 2.24 (s, 3H); 3.90 (dd. 1H): 
4.25 (t, 1H); 4.77 (d. 2H);5.13 (m, 1H); 6.99 (m, 1H): 7.28 (d. 
1H): 742-748 (m, 2H); 7.89 (s, 1H). 

Example 28 
(5R)-5-(Hydroxymethyl)-3-4'-(5R)-2-oxo-5-(1H-1, 
2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-yl)-1,1'- 

biphenyl-4-yl)-1,3-oxazolidin-2-one 
0524 

O O 

-K so - 

0525 (5R)-3-(4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylm 
ethyl)-1,3-oxazolidin-2-one (0.39 g, 1.00 mM), tris(diben 
Zylideneacetone)dipalladium (O) (0.037 g., 0.040 mM), and 
tri-2-furylphosphine (0.0199. 0.080 mM) were weighed into 
a flask and degassed. 1.-Methyl-2-pyrrolidinone (3 ml) was 
added and the flask was degassed. (5R)-5-(tert-Butyl (dim 
ethyl)silyloxymethyl)-3-4-(trimethylstannyl)phenyl-1,3- 
oxazolidin-2-one (0.71 g, 1.50 mM) was added and the flask 
was degassed. The reaction was stirred at 90° for 22 hours. 
The black mixture was adsorbed onto silica geland chromato 
graphed using ethyl acetate to give an oily solid (1.78 g) that 
was dissolved in DMSO and purified using reverse phase 
HPLC (acetonitrile-water-1% trifluoroacetic acid). The pro 
tective tert-butyldimethylsilyl-group was removed adventi 
tiously during the reverse phase purification to give the prod 
uct directly as a light yellow solid (0.98 g). 
0526 MS (APCI Negative): 436 (MH) for CHNOs 
0527 NMR (DMSO-d) 8: 3.44 (dd. 1H); 3.55 (dd. 1H): 
3.73 (t, 1H); 3.79 (t, 1H); 3.98 (t, 1H); 4.14 (t, 1H); 4.57 (m, 
1H); 4.72 (d. 2H); 5.01 (m, 1H); 7.41 (d. 2H): 7.51 (d. 2H): 
7.54-7.57 (m, 4H); 7.63 (s, 1H); 8.04 (s, 1H). 
0528. The intermediate (5R)-5-({Itert-Butyl (dimethyl)si 
lyloxymethyl)-3,4-(trimethylstannyl)phenyl-1,3-oxazoli 
din-2-one is described in Example 29; the intermediate (5R)- 
3-(4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3- 
oxazolidin-2-one is one of the intermediates described before 
Example 1. 
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ethyl)-1,3-oxazolidin-2-one (0.26 g., 0.7 mmol) and tri-2- 
furylphosphine (0.033 g, 0.14 mmol) were dissolved in 1,4- 
dioxane (6 ml) and degassed three times. Tris 
(dibenzylideneacetone)palladium (O) (0.064 g., 0.07 mmol) 
was added and the solution was degassed three times. The 
solution was stirred and heated to 110°C. for 3 hours and then 
25°C. for 40 hours. LCMS showed that the reaction was not 
complete, so an additional (0.09 g, 0.1 mmol) of tris(diben 
Zylideneacetone)palladium (O) was added and the mixture 
was degassed and then heated to 90° C. for 6 hours, and 25°C. 
for 12 hours. The mixture was concentrated in vacuo and then 

purified by silica flash chromatography with 5-10% methanol 
in dichloromethane as eluent giving 0.05 g desired product. 
0574 MS (ESP) 471.31 (MH+) for CHNO, 
(0575 HNMR (DMSO-d) 8:3.64 (m,2H); 3.95 (dd. 1H): 
4.30 (m, 1H); 4.68 (s. 2H); 4.86 (d. 2H); 5.17 (m, 2H): 7.6 (d. 
2H) 7.75 (m, 8H); 8.17 (d. 2H). 

Example 36 

(5R)-3-2-Fluoro-4-5-(1H-1,2,3-triazol-1-ylm 
ethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)- 
5-(4-methyl-1H-1,2,3-triazol-1-yl)methyl-1,3-ox 

aZolidin-2-one 

0576 

F O 

N y- e J)-(-)-J)- 
0577 1-(3-4-(Trimethylstannyl)phenyl-4,5-dihy 
droisoxazol-5-yl)methyl)-1H-1,2,3-triazole (0.33 g, 0.84 
mmol), (5R)-3-(3-fluoro-4-iodophenyl)-5-(4-methyl-1H-1, 
2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one (0.27 g., 0.69 
mmol) and tri-2-furylphosphine (0.033 g, 0.14 mmol) were 
dissolved in 1,4-dioxane (6 ml) and degassed three times. 
Tris(dibenzylideneacetone)palladium (O) (0.064 g., 0.07 
mmol) was added and the Solution was degassed three times. 
The solution was stirred and heated to 110°C. for 3 hours and 
then 25°C. for 40 hours. LCMS showed that the reaction was 
not complete, so an additional (0.09 g, 0.1 mmol) of tris 
(dibenzylideneacetone)palladium(0) was added and the mix 
ture was degassed and then heated to 90° C. for 6 hours, and 
25°C. for 12 hours. The mixture was concentrated in vacuo 
and then purified by silica flash chromatography with 5-10% 
methanol indichloromethane as eluent giving 0.223g desired 
product. 
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0578 MS (ESP) 503.23 (MH+) for CHFNO, 
0579 HNMR (DMSO-d) 8: 2.24 (s.3H); 3.63 (dd. 1H): 
3.94 (dd. 1H); 4.29 (m, 1H); 4.67 (m, 21-1) 4.78 (d. 2H); 5.17 
(m. 2H); 7.40 (dd. 1H): 7.54 (d. 1H); 7.65 (m, 7H); 7.89 (s. 
1H); 8.16 (s, 1H). 

Example 37 
(5R)-3-(4-5-({Itert-Butyl (dimethyl)silyl 

oxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphe 
nyl-4-yl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazo 

lidin-2-one 

0580 

0581 5-({Itert-Butyl (dimethyl)silyloxymethyl)-3-4- 
(trimethylstannyl)phenyl-4,5-dihydroisoxazole (0.5 g, 1.1 
mmol), (5R)-3-(4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylm 
ethyl)-1,3-oxazolidin-2-one (0.49 g, 1.32 mmol), and tri-2- 
furylphosphine (0.051 g, 0.22 mmol) were dissolved in 1,4- 
dioxane (6 ml) and degassed three times. Tris 
(dibenzylideneacetone)palladium (O) (0.1 g, 0.11 mmol) was 
added and the Solution was degassed three times. The Solution 
was stirred and heated to 90° C. for 18 hours. The mixture was 
concentrated in vacuo and then purified by silica flash chro 
matography with 5-10% methanol in dichloromethane as elu 
ent giving 0.24 g desired product. 
0582 MS (ESP) 534.42 (MH+) for CHNOSi 
0583 'HNMR (DMSO-d) 8: 0.06 (d. 6H): 0.83 (s, 9H): 
3.22 (dd. 1H); 3.46 (m, 1H); 3.73 (dd, 2H); 4.80 (overlapping 
m, 4H); 5.16 (m,2H); 7.35 (s, 1H): 7.60 (d. 1H); 7.75 (m, 7H): 
8.19 (m. 1H). 

Example 38 

N-((5S)-3-2-Fluoro-4'-5-(1H-1,2,3-triazol-1-ylm 
ethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphenyl-4- 
yl)-2-oxo-1,3-oxazolidin-5-yl)methyl)acetamide 

0584) 

NN JC)-( )-( ) t 
0585 1-(3-4-(Trimethylstannyl)phenyl-4,5-dihy 
droisoxazol-5-yl)methyl)-1H-1,2,3-triazole (0.62 g, 1.58 
mmol), N-(5S)-3-(3-fluoro-4-iodophenyl)-2-oxo-1,3-ox 
azolidin-5-yl)methyl)acetamide (0.5g, 1.32 mmol) and tri 
2-furylphosphine (0.08 g., 0.34 mmol) were dissolved in 1,4- 
dioxane (6 ml) and degassed three times. Tris 
(dibenzylideneacetone)palladium (O) (0.16 g., 0.18 mmol) 
was added and the solution was degassed three times. The 
solution was stirred and heated to 90° C. for 18 hours. The 
mixture was concentrated in vacuo and then purified by silica 

1 
O 
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flash chromatography with 5-10% methanol in dichlo 
romethane as eluent giving 0.20g desired product. 
0586 MS (ESP) 479.32 (MH+) for CHFNO 
0587 'HNMR (DMSO-d) 8: 1.85 (s.3H): 3.36 (overlap 
ping m, 1H); 3.44 (t, 2H); 3.63 (m. 1H); 3.80 (m. 1H); 4.18 (t. 
1H); 4.67 (m,2H); 4.77 (m. 1H); 5.19 (m, 1H); 7.44 (dd. 1H): 
7.69 (m, 7H); 8.16 (s, 1H); 8.25 (t, 1H). 

Example 39 
(5R)-3-(4-5-(Hydroxymethyl)-4,5-dihydroisox 

azol-3-yl)-1,1'-biphenyl-4-yl)-5-4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0588 
O 

0589 (5R)-3-(4-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphenyl-4- 
y1}-5-(4-methyl-1H-1,2,3-triazol-1-yl)methyl-1,3-oxazo 
lidin-2-one (0.2g, 0.37 mmol) was dissolved in THF (5 ml) at 
25° C. Tetrabutylammoniumfluoride.3H2O (0.11 g, 0.40 
mmol) was added as a solid and the reaction was stirred at 25° 
C. for 1.5 hours. The mixture was then diluted with ethyl 
acetate (50 ml) and poured into water. The layers were sepa 

rated and the aqueous layer was extracted three times with 
ethyl acetate (3x50 ml). The organic layers were combined, 
dried over sodium sulfate and concentrated in vacuo. The 
resulting yellow oil was purified by silica flash chromatogra 
phy with 5-10% methanol in dichloromethane as eluent, giv 
ing 0.025 g desired product. 
0590 MS (ESP) 434.32 (MH+) for CHNO 
0591. HNMR (DMSO-d) 8: 2.24 (s.3H); 3.21 (dd. 1H): 
3.40 (m. 1H); 3.53 (m. 1H); 3.94 (dd. 1H); 4.29 (t, 1H); 4.72 
(overlapping m, 1H); 4.77 (d. 2H);5.00 (t, 1H); 5.12 (m. 1H): 
7.60 (d. 2H); 7.75 (m, 7H); 7.88 (s, 1H). 

Example 40 

(5R)-3-(4-5-(Hydroxymethyl)-4,5-dihydroisox 
azol-3-yl)-1,1'-biphenyl-4-yl)-5-(1H-1,2,3-triazol-1- 

ylmethyl)-1,3-oxazolidin-2-one 

0592 
O 

43 

U-O-)-. \-N- 
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0593 (5R)-3-(4-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphenyl-4- 
y1}-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one 
(0.24 g., 0.45 mmol) was dissolved in THF (5 ml) at 25°C. 
Tetrabutylammoniumfluoride.3H2O (0.138 g., 0.495 mmol) 
was added as a solid and the reaction was stirred at 25°C. for 
1.5 hours. The mixture was then diluted with ethyl acetate (50 
ml) and poured into water. The layers were separated and the 
aqueous layer was extracted three times with ethyl acetate 
(3x50 ml). The organic layers were combined, dried over 
Sodium Sulfate and concentrated in vacuo. The resultingyel 
low oil was purified by silica flash chromatography with 
5-10% methanol in dichloromethane as eluent, giving 0.05g 
desired product. 
0594 MS (ESP) 420.30 (MH+) CHNO 
0595 HNMR (DMSO-d) 8:3.21 (dd. 1H);3.42 (m, 2H): 
3.53 (m, 1H); 3.95 (dd. 1H); 4.30 (t, 1H); 4.73 (m. 1H); 4.87 
(d. 2H); 4.99 (t, 1H); 5.16 (m. 1H): 7.59 (d. 1H); 7.75 (m,8H): 
8.19 (s, 1H). 

Example 41 

N-(5S,5'RS)-3-(2-Fluoro-4'-(5-(4-methyl-1H-1,2, 
3-triazol-1-yl)methyl-4,5-dihydroisoxazol-3-yl)-1, 

1'-biphenyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl) 
methyl)acetamide 

0596 

0597 (5S)-N-3-(3-Fluoro-4-iodo-phenyl)-2-oxo-ox 
azolidin-5-ylmethyl)acetamide (336 mg, 1.00 mM), tris 
(dibenzylidineacetone)dipalladium (O) (36 mg, 0.039 mM) 
and tri-2-furylphosphine (19 mg, 0.082 mM) were placed in a 
flask. The Solids were degassed and placed under argon. 
Anhydrous N-methylpyrrolidinone (5 ml) was added, and the 
resulting purple solution became brown within minutes. 
4-Methyl-1-(3-4-(trimethylstannyl)phenyl-4,5-dihy 
droisoxazol-5-yl)methyl)-1H-1,2,3-triazole (486 mg, 1.20 
mM) was added (and the solution degassed again). The solu 
tion was heated at 90° C. for approximately 24 hours. The 
reaction mixture was filtered through celite and water added 
to the filtrate to precipitate the crude product. The crude 
material was purified by reverse phase chromatography using 
an ether-linked phenyl phase column with polar endcapping 
(250x50 mm, 10u). The mobile phase was water with 0.1% 
trifluoroacetic acid/acetonitrile with 0.1% trifluoroacetic 
acid. The organic phase was increased from 20-95% over 35 
minutes with a flow rate of 100 ml/min. Sample collection 
was monitored at 254 nm. A total of 97 mg of the desired 
product was obtained. 
0598 MS (ESP): 493 (M+1) for CHFNO 
0599 NMR (DMSO-d) 8: 1.84 (s.3H); 2.22 (s.3H); 3.30 
(dd. 1H); 3.43-3.45 (m overlapping with water, 2H); 3.62 (dd. 
1H); 3.79 (dd. 1H); 4.18 (t, 1H); 4.54-4.62 (m, 2H); 4.77 (m, 
1H); 5.13 (m. 1H); 7.43 (dd. 1H): 7.60-7.74 (m, 6H); 7.86 (s, 
1H); 8.26 (t, 1H). 
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0600 
follows: 

The intermediate for this compound was prepared as 

4-Methyl-1-(3-4-(trimethylstannyl)phenyl-4,5- 
dihydroisoxazol-5-yl)methyl)-1H-1,2,3-triazole 

0601 

s O-N / (CuC ( ) { 
06.02 1-3-(4-Bromo-phenyl)-4,5-dihydro-isoxazol-5- 
yl)methyl-4-methyl-1H-1,2,3-triazole (1.78 g. 5.55 mM), 
was dissolved in 1,4-dioxane (20 ml). Bis(triphenylphos 
phine)palladium(II) chloride (195 mg, 0.28 mM) was added 
and the solution was degassed. Hexamethylditin (2.00 g. 6.10 
mM) was added and the resulting solution was heated at 90° 

C. for approximately 20 hours. The reaction mixture was 
adsorbed onto silica gel and chromatographed with 50% ethyl 
acetate/hexanes to give 1.83 g of the desired product. 
0603 MS (APCI): 405,406, 407 (M+1) for CHNOSn 
0604) NMR (DMSO-d) 8: 0.28 (s.9H); 2.21 (s.3H); 3.23 
(dd. 1H);3.56 (dd. 1H); 4.54-4.57 (m,2H);5.09 (m, 1H): 7.56 
(s, 4H); 7.84 (s, 1H). 

Example 42 
(5R,5RS)-3-(2-Fluoro-4'-(5-(4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-4,5-dihydroisoxazol-3-yl)-1,1'- 
biphenyl-4-yl)-5-(hydroxymethyl)-1,3-oxazolidin-2- 

O 

0605 

N )- - s N O-N 

V-JC) () ()-xC. \-N-OH 
0606 (5R,5RS)-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-3-(2-fluoro-4-5-(4-methyl-1H-1,2,3-triazol 
1-yl)methyl-4,5-dihydroisoxazol-3-yl)-1,1'-biphenyl-4- 
yl)-1,3-oxazolidin-2-one (90 mg, 0.16 mM) was dissolved in 
tetrahydrofuran (5 ml) and a 1 M solution of tetrabutylam 
monium fluoride in THF (0.2 ml, 0.19 mM) was added. After 
30 mM, the reaction mixture was poured into ethyl acetate 
and washed with water. The phases were separated and the 
organic phase was concentrated under vacuum. The crude 
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product was purified by reverse phase chromatography using 
a C8 column (100x21.2 mm, 5u). The mobile phase was water 
with 0.1% trifluoroacetic acid/acetonitrile with 0.1% trifluo 
roacetic acid. The organic phase was increased from 20-50% 
over 14 minutes with a flow rate of 20 ml/min, and monitored 
a wavelength of 280 nm, to give 59 mg of the title product. 
0607 MS (APCI): 452 (M+1) for CHFNO, 
0608 NMR (DMSO-d) 8: 2.22 (s, 3H); 3.30 (dd. 1H): 
3.56-3.76 (overlapping m, 3H); 3.86 (dd. 1H); 4.14 (t, 1H): 
4.54-4.62 (m, 2H); 4.74 (m. 1H); 5.13 (m. 1H); 7.47 (dd. 1H): 
7.60-7.67 (m, 4H); 7.72 (d. 2H); 7.83 (s, 1H). 
0609 
follows: 

The intermediate for this compound was prepared as 

(5R,5RS)-5-({Itert-Butyl (dimethyl)silyl 
oxymethyl)-3-(2-fluoro-4-5(4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-4,5-dihydroisoxazol-3-yl)-1,1'- 

biphenyl-4-yl)-1,3-oxazolidin-2-one 

0610 

0611. The procedure of Example 41 was used, but starting 
from (5R)-5-({Itert-butyl (dimethyl)silyloxymethyl)-3-(3- 
fluoro-4-iodophenyl)-1,3-oxazolidin-2-one (180 mg, 0.40 
mM), and 4-methyl-1-(3-4-(trimethylstannyl)phenyl-4,5- 
dihydroisoxazol-5-yl)methyl)-1H-1,2,3-triazole (194 mg. 
0.48 mM). The reaction mixture was filtered through celite. 
Water was added to precipitate the product which was 
adsorbed onto silica geland chromatographed with 50% ethyl 
acetate/dichloromethane to give 95 mg of the title product. 
0612 MS (APCI): 566 (M+1) for CHFNOSi 
0613 NMR (DMSO-d) 8: 0.03 (s, 6H): 0.75 (s.9H); 2.17 
(s, 3H); 3.24 (overlapping with solvent, 1H); 3.57 (dd. 1H): 
3.70-3.86 (overlapping m, 3H); 4.12 (t, 1H); 4.49-4.57 (m, 
2H); 4.76 (m. 1H);5.07 (m, 1H); 7.41, (dd. 1H); 7.55-7.68 (m, 
6H); 7.81 (s, 1H). 

Example 43 
(5R,5RS)-3-2-Fluoro-4-5-(hydroxymethyl)-4,5- 
dihydroisoxazol-3-yl)-1,1"biphenyl-4-yl)-5-(1H-1.2. 

3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one 

0.614 

F O 

O-N 

HO \ s - ON-O 
0615. Using essentially the same procedure as described 
for Example 41, but starting from (5R)-3-(3-fluoro-4-io 
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dophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin 
2-one (412 mg, 1.06 mM), and 5-(tert-butyl (dimethyl)silyl 
oxymethyl)-3-4(trimethylstannyl)phenyl-4,5- 
dihydroisoxazole (579 mg, 1.27 mM) gave the product as a 
silyl ether. Purification by reverse phase chromatography 
using water with 0.1% trifluoroacetic acid/acetonitrile with 
0.1% trifluoroacetic acid as mobile phase concomitantly 
removed the silyl protecting group to give 84 mg of the title 
product. 
0616 MS (ESP): 438 (M+1) for CHFNO 
0617 NMR (DMSO-d) 8: 3.24 (dd. 1H); 3.45 (dd. 1H): 
3.49-3.59 (m, 2H); 3.97 (m, 1H); 4.31 (t, 1H); 4.76 (m. 1H): 
4.88-4.89 (m, 2H); 5.02 (m. 1H); 5.21 (m. 1H); 7.41 (d. 1H): 
7.56-7.66 (overlapping m, 4H); 7.76-7.79 (overlapping m, 
3H); 8.2 (s, 1H). 

Example 44 
N-((5S)-3-4'-(5R)-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3- 

oxazolidin-5-yl)methylacetamide 

0618 

0619. A solution of tetrabutylammonium fluoride in THF 
(1M, 0.69 ml, 0.69 mM) was added to a solution of N-((5S)- 
3-4'-(5R)-5-({Itert-butyl (dimethyl)silyloxymethyl)-4,5- 
dihydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-ox 
azolidin-5-yl)methylacetamide (300 mg, 0.57 mM) in THF 
(5 ml). After approximately 2 hours, ethyl acetate was added 
and the resulting Suspension was filtered. The filter cake was 
washed with water and ethyl acetate to give 140 mg of the title 
product. 
0620. MS (ESP): 410 (M+1) for CHNO 
0621 NMR (DMSO-d) 8: 1.84 (s, 3H); 3.22 (dd. 1H): 
3.41-3.49 (m, 3H); 3.50-3.53 (m, 2H); 3.79 (dd. 1H); 4.17 (t, 
1H); 4.70-4.77 (m,2H);5.00 (m, 1H); 7.64-7.78 (overlapping 
m, 8H); 8.26 (t, 1H). 
0622. The intermediates for this compound were prepared 
as follows: 

oxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphe 
nyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methyl)aceta 

mide 

0623 

s-os-Qu-( ) ( ) 
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0624 The procedure of Example 41, but starting from 
N-({(5S)-2-oxo-3-4-(trimethylstannyl)phenyl-1,3-oxazo 
lidin-5-yl)methyl)acetamide (476 mg, 1.20 mM) and (5R)- 
3-(4-bromophenyl)-5-({Itert-butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazole (370 mg. 1.00 mM) was 
used to give the desired product after 7 hours at 90° C. Puri 
fication by chromatography on silica gel using 90% ethyl 
acetate/hexanes gave 398 mg of the title product. 
0625 MS (APCI): 524 (M+1) for C.H.N.O. Si 
0626 NMR (DMSO-d) 8: 0.04 (s.3H): 0.06 (s.3H): 0.83 
((s, 9H); 1.84 (s, 3H); 3.20 (dd. 1H); 3.40-3.47 (m, 3H): 
3.68-3.81 (overlapping m, 3H); 4.17 (m. 1H); 4.72-4.80 (m, 
2H); 7.64-7.78 (m, 8H); 8.26 (t, 1H). 

(5R)-3-(4-Bromophenyl)-5-({Itert-butyl (dimethyl) 
silyloxymethyl)-4,5-dihydroisoxazole 

0627 

(0628. The preparation of (5R)-3-(4-bromophenyl)-5-({ 
tert-butyl (dimethyl)silyloxymethyl)-4,5-dihydroisox 
azole from (5R)-3-(4-bromophenyl)-4,5-dihydroisoxazol 
5-yl)methanol was the same as that shown in Example 6 for 
the racemate. The title product was obtained in 99% yield. 
The analytical data were also indistinguishable from those of 
the racemate. 

0629 Racemic 3-(4-bromophenyl)-4,5-dihydroisoxazol 
5-yl)methanol mixture was separated using a Chiracel OJ 
column (500 mmx50 mm, 10) using 30% isopropanol in 
hexane at a 100 mL/min flow rate. The separation was moni 
tored at 254 nm. The first peak was assigned the R configu 
ration. C=-126.8° 
0630. The assignment of absolute stereochemistry was 
made by comparison of the sign of rotation and the order of 
elution of analogous compounds (D. P. Curran et al., Tet. 
Letters, 1988, 29(29), 3555-3558: C. Ticozzi and A. Zan 
arotti, Tet. Letters, 1994, 35(40), 7421-7424). 

Y-a-se 
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Example 45 
N-((5S)-3-4'-(5S)-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3- 

oxazolidin-5-yl)methylacetamide 

0631 
O 

N O 

ne 
0632. The preparation of the title compound was analo 
gous to that shown in Example 44 except N-((5S)-3-(4- 
(5S)-5-({Itert-butyl (dimethyl)silyloxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3- 
oxazolidin-5-yl)methyl)acetamide (200 mg, 0.38 mM) was 
used as starting material. The crude product was recrystal 
lized from N-methyl-pyrrolidinone and water to give 41 mg 
of the title product. 
0633 MS (ESP): 410 (M+1) for CHNO 
0634) NMR (DMSO-d) 8: 1.84 (s, 3H); 3.22 (dd. 1H): 
3.41-3.49 (m, 3H); 3.50-3.53 (m, 2H); 3.79 (dd. 1H); 4.17 (t, 
1H); 4.70-4.77 (m, 2H); 5.00 (brs, 1H); 7.64-7.78 (overlap 
ping m, 8H); 8.26 (t, 1H). 
0635. The intermediates for this compound were prepared 
as follows: 

oxymethyl)-4,5-dihydroisoxazol-3-yl)-1,1'-biphe 
nyl-4-yl)-2-oxo-1,3-oxazolidin-5-yl)methyl)aceta 

mide 

0636 

0637. The procedure of Example 41, but starting from 
N-((5S)-2-oxo-3-4-(trimethylstannyl)phenyl-1,3-oxazo 
lidin-5-yl)methyl)acetamide (476 mg, 1.20 mM) and (5S)-3- 
(4-bromophenyl)-5-({Itert-butyl (dimethyl)silyl 
oxymethyl)-4,5-dihydroisoxazole (370 mg, 1.00 mM) was 
used to give the desired product after approximately 20 hours 
at 90° C. Purification by chromatography on silica gel using 
90% ethyl acetate/hexanes gave 284 mg of the title product. 
0638 MS (APCI): 524 (M+1) for C.H.N.O. Si 

CuO () ) C-U-O-)-. 
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0639 NMR (DMSO-d) 8: 0.04 (s.3H): 0.06 (s.3H): 0.83 
((s, 9H); 1.84 (s, 3H); 3.26 (dd. 1H); 3.40-3.47 (m, 3H): 
3.70-3.81 (overlapping m, 3H); 4.17 (t, 1H); 4.74-4.77 (m, 
2H); 7.64-7.78 (m, 8H); 8.26 (t, 1H). 

(5S)-3-(4-Bromophenyl)-5-[(tert-butyl (dimethyl) 
silyloxymethyl)-4,5-dihydroisoxazole 

O-N 

s!----( )- 
(0641. The preparation of (5S)-3-(4-bromophenyl)-5-({ 
tert-butyl (dimethyl)silyloxymethyl)-4,5-dihydroisox 
azole from (5S)-3-(4-bromophenyl)-4,5-dihydroisoxazol-5- 
yl)methanol was the same as that shown in Example 6 for the 
racemate. The title product was obtained in 97% yield. The 
analytical data were also indistinguishable from those of the 
racemate. 

0642 Racemic 3-(4-bromophenyl)-4,5-dihydroisoxazol 
5-yl)methanol mixture was separated using a Chiracel OJ 
column (500 mmx50 mm, 10) using 30% isopropanol in 
hexane at a 100 mL/min flow rate. The separation was moni 
tored at 254 nm. The second peak was assigned the S con 
figuration. C=+103.8. 
0643. The assignment of absolute stereochemistry was 
made by comparison of the sign of rotation and the order of 
elution of analogous compounds (D. P. Curran et al., Tet. 

0640 

ne 
Letters, 1988, 29(29), 3555-3558: C. Ticozzi and A. Zan 
arotti, Tet. Letters, 1994, 35(40), 7421-7424). 

Example 46 
(5S)-3-(2-Fluoro-4'-5-(4-methyl)-1H-1,2,3-triazol 
1-yl)methyl-4,5-dihydroisoxazol-3-yl)-1,1'-biphe 

nyl-4-yl)-5-[(isoxazol-3-ylamino)methyl-1,3-oxazo 
lidinon-2-one 

0644 

2N 
O 

S. 
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0659 3-(4-Bromophenyl)-4,5-dihydroisoxazol-5-yl) 
methanol (2.5g, 9.8 mmol) was dissolved in dichloromethane 
(100 ml). To this solution, di-tert-butyl-N,N-diethylphospho 
roamidite (3.3 ml, 11.7 mmol) and 1H-tetrazole (1.2g, 17.6 
mmol) were added sequentially. After 1.5 h stirring at room 
temperature, the solution was cooled to 0°C. and m-chlorop 
erbenzoic acid (70%; 3.6 g. 14.7 mmol) was added. After 1.5 
h the reaction was warmed to room temperature; a sodium 
bisulfite solution was added and the mixture stirred about 5 
min. After diluting with dichloromethane, the aqueous layer 

was extracted with dichloromethane (2x), and the combined 
organics were washed with Saturated Sodium bicarbonate 
Solution, brine, and dried over magnesium sulfate. The crude 
residue was purified by chromatography on silica gel using 
0-5% methanol in dichloromethane as the eluent, resulting in 
4.1 g of the desired product. 
0660 MS (ESP)336.06 (M-2tEu+3H) (calc=336.08) for 
CHBrNOP. 
0661 H-NMR (DMSO-d) 8: 1.38 (d. 18H); 3.22 (dd, 
1H); 3.53 (dd. 1H); 3.98 (m, 2H); 4.93 (m. 1H); 7.64 (q, 4H). 

Example 48 

3-(4'-(5S)-5-[(Acetylamino)methyl)-2-oxo-1,3- 
oxazolidin-3-yl)-1,1'-biphenyl-4-yl)-4,5-dihy 
droisoxazol-5-yl)methyl dihydrogen phosphate 

0662 

(p1N !, - suo-O-O-y 
0663 3-(4'-(5S)-5-[(Acetylamino)methyl-2-oxo-1,3- 
oxazolidin-3-yl)-1,1'-biphenyl-4-yl)-4,5-dihydroisoxazol 
5-yl)methyl di-tert-butyl phosphate (95 mg, 0.16 mmol) was 
dissolved in dichloromethane (1 ml) and trifluoroacetic acid 
(0.1 ml) was added. The solution was stirred for 1 hat ambient 
temperature, then concentrated in vacuo. Dichloromethane 
was added and the volatiles were removed in vacuo. This was 
repeated twice with dichloromethane and five times with 
diethyl ether. A pale yellow solid was obtained (78 mg) cor 
responding to the desired product. 

48 
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0664) MS (ESP) 490.21 (MH+) for C.H.N.O.P. 
0665 'H-NMR (DMSO-d) 8: 1.84 (s.3H);3.28 (dd. 1H): 
3.44 (t, 2H); 3.54 (dd. 1H); 3.80 (dd. 1H); 3.94 (m, 2H); 4.18 
(t, 1H); 4.75 (m. 1H); 4.91 (m, 1H); 7.66 (d. 2H); 7.76 (m, 
6H); 8.26 (t, 1H). 

3-(4-5S)-5-[(Acetylamino)methyl)-2-oxo-1,3- 
oxazolidin-3-yl)-1,1'-biphenyl-4-yl)-4,5-dihy 
droisoxazol-5-yl)methyl disodium phosphate 

0666 

0667 3-(4'-(5S)-5-[(Acetylamino)methyl-2-oxo-1,3- 
oxazolidin-3-yl)-1,1'-biphenyl-4-yl)-4,5-dihydroisoxazol 
5-yl)methyldihydrogen phosphate (78 mg) was suspended in 
water (15 ml). The pH was slowly adjusted from spH 3.5 to 
spH 7.5 using a solution of saturated sodium bicarbonate. 
The water was removed by lyophilization resulting in 130 mg 
white solid (desired product--excess sodium bicarbonate). 

Example 49 

N-(5S)-3-(4-5-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-ylthien-2-yl)phenyl)-2-oxo-1,3-ox 

azolidin-5-yl)methyl)acetamide 

0668 

HO \ / \-N-N- 

0669 N-({(5S)-2-Oxo-3-4-(trimethylstannyl)phenyl-1, 
3-oxazolidin-5-yl)methyl)acetamide (500mg, 1.26 mM), 3 
(5-bromothien-2-yl)-4,5-dihydroisoxazol-5-yl)methanol 
(330 mg, 1.26 mM), tris(dibenzylideneacetone)dipalladium 
(0)-chloroform adduct (130 mg, 0.126 mM) and tri-2-fu 
rylphosphine (58 mg, 0.252 mM) were placed in a flask. The 
Solids were degassed and placed under nitrogen. Anhydrous 
dioxane (10 ml) was added and the Suspension was heated at 
90° C. for 16 hours. The reaction mixture was cooled and the 
Solvent was evaporated. The residue was chromatographed 
on silica gel eluting with 5% methanol in dichloromethane to 
give the title compound (220 mg). 
0670 MS (APCI): 416 (M+1) for CHNOS 
0671 NMR (DMSO-d) 8: 1.84 (s, 3H); 3.18-3.51 (m, 
6H); 3.80 (t, 1H); 4.15 (t, 1H); 4.73 (m, 2H); 5.08 (m, 1H): 
7.35 (d. 1H); 7.51 (d. 1H): 7.59 (d. 2H); 7.75 (d. 2H); 8.25 (t, 
1H). 
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Example 50 

(5R)-3-(4-5-5-(Hydroxymethyl)-4,5-dihydroisox 
azol-3-ylthien-2-yl)phenyl)-5-(1H-1,2,3-triazol-1- 

ylmethyl)-1,3-oxazolidin-2-one 

0672 

> - 
HO \ / \-N-2 

0673 (5R)-3-(4-Iodophenyl)-5-(1H-1,2,3-triazol-1-ylm 
ethyl)-1,3-oxazolidin-2-one (214 mg. 0.58 mM), 3-5-(tri 
methylstannyl)thien-2-yl-4,5-dihydroisoxazol-5- 
yl)methanol (200 mg. 0.58 mM), tris(dibenzylideneacetone) 
dipalladium (0)-chloroform adduct (60 mg, 0.058 mM) and 
tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a 
flask. The solids were degassed and placed under nitrogen. 
Anhydrous dioxane (5 ml) was added and the Suspension was 
heated at 90° C. for 16 hours. The reaction mixture was 
cooled and the solvent was evaporated. The residue was chro 
matographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (100 mg). 
0674) MS (APCI): 426 (M+1) for CHNOS 
0675 NMR (DMSO-d) 8: 3.18-3.57 (m, 5H); 3.94 (dd, 
1H); 4.31 (t, 1H); 4.75 (m, 1H); 4.84 (d. 2H); 5.16 (m, 1H): 
7.35 (d. 1H); 7.50 (d. 1H): 7.53 (d. 2H); 7.71 (d. 2H); 7.76 (s, 
1H); 8.18 (s, 1H). 
0676. The intermediate for this compound was prepared as 
follows: 

{3-5-(Trimethylstannyl)thien-2-yl)-4,5-dihydroisox 
azol-5-yl)methanol 

0677 

ONN 
S 

Sn 

\ / 
HO 

0678 3-(5-Bromothien-2-yl)-4,5-dihydroisoxazol-5-yl) 
methanol (3.7g, 14.10 mM) and bis(triphenylphosphine)pal 
ladium(II) chloride (593 mg 0.847 mM) were placed under 
nitrogen. Anhydrous dioxane (50 ml) was added and the 
suspension was heated to 90° C. Hexamethylditin (5.00 g, 
15.53 mM) was added and the resulting solution was stirred at 
90° C. for 16 hours. The solution was cooled and the solvent 
was evaporated. The residue was chromatographed on silica 
gel eluting with 5% methanol in dichloromethane to give the 
desired product (2.5 g). 
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0679. MS (APCI): 347 (M+1) for CHNOSSn 
0680 NMR (DMSO-d) 8: 0.36 (s, 9H); 3.19 (dd. 1H): 
3.40 (dd. 1H); 3.49 (brt, 2H); 4.70 (m. 1H); 4.98 (t, 1H): 7.20 
(d. 1H); 7.41 (d. 1H). 

Example 51 
(5R)-3-(4-5-5-(Hydroxymethyl)-4,5-dihydroisox 
azol-3-ylthien-2-yl)phenyl)-5-(4-methyl-1H-1,2,3- 

triazol-1-yl)methyl-1,3-oxazolidin-2-one 
0681 

HO \ || \la--> 

0682 (5R)-3-(4-Iodophenyl)-5-(4-methyl-1H-1,2,3- 
triazol-1-yl)methyl-1,3-oxazolidin-2-one (222 mg, 0.58 
mM), {3-5-(trimethylstannyl)thien-2-yl)-4,5-dihydroisox 
azol-5-yl)methanol (200 mg. 0.58 mM), tris(dibenzylidene 
acetone)dipalladium (0)-chloroform adduct (60 mg, 0.058 
mM) and tri-2-furylphosphine (27 mg, 0.116 mM) were 
placed in a flask. The Solids were degassed and placed under 
nitrogen. Anhydrous dioxane (5 ml) was added and the Sus 
pension was heated at 90° C. for 16 hours. The reaction 
mixture was cooled and the solvent was evaporated. The 
residue was chromatographed on silica gel eluting with 5% 
methanol in dichloromethane to give the title compound (90 
mg). 
0683 MS (APCI): 440 (M+1) for C, H, NOS 
0684 NMR (DMSO-d) 8: 2.23 (s, 3H); 3.18-3.56 (m, 
4H); 3.91 (dd. 1H); 4.26 (t, 1H); 4.76 (m, 3H); 5.01 (t, 1H): 
5.11 (m. 1H); 7.35 (d. 1H); 7.50 (d. 1H); 7.54 (d. 2H); 7.71 (d. 
2H); 7.87 (s, 1H). 

Example 52 
N-(5S)-3-(3-Fluoro-4-5-5-(hydroxymethyl)-4,5- 
dihydroisoxazol-3-ylthien-2-yl)phenyl)-2-oxo-1,3- 

oxazolidin-5-yl)methyl)acetamide 
0685 

HO \ / \-N-N- 

0686 N-(5S)-3-(3-Fluoro-4-iodophenyl)-2-oxo-1,3- 
oxazolidin-5-yl)methyl)acetamide (273 mg, 0.72 mM), 3 
5-(trimethylstannyl)thien-2-yl-4,5-dihydroisoxazol-5- 
yl)methanol (250 mg. 0.72 mM), tris(dibenzylideneacetone) 
dipalladium (0)-chloroform adduct (75 mg, 0.072 mM) and 
tri-2-furylphosphine (34 mg., 0.145 mM) were placed in a 
flask. The solids were degassed and placed under nitrogen. 
Anhydrous dioxane (5 ml) was added and the Suspension was 
heated at 90° C. for 16 hours. The reaction mixture was 
cooled and the solvent was evaporated. The residue was chro 
matographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (180 mg). 
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pension was heated at 90° C. for 5 hours. The reaction mixture 
was cooled and the solvent was evaporated. The residue was 
chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (85 mg). 
0703 MS (APCI): 457 (M+1) for CHNOS 
(0704) NMR (DMSO-d) 8: 1.83 (s, 6H); 3.13-3.52 (m, 
6H); 3.80 (dd. 1H); 4.18 (t, 1H); 4.75 (m, 2H); 5.08 (m. 1H): 
7.34 (d. 1H): 7.51 (d. 1H): 7.59 (d. 2H); 7.73 (d. 2H); 8.15 (t, 
1H); 8.25 (t, 1H). 

Example 57 
N-(5R)-3-(5-5-5-(Hydroxymethyl)-4,5-dihy 

droisoxazol-3-ylthien-2-yl)pyrid-2-yl)-2-oxo-1,3- 
oxazolidin-5-ylmethyl acetamide 

0705 
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Anhydrous dioxane (5 ml) was added and the Suspension was 
heated at 90° C. for 5 hours. The reaction mixture was cooled 
and the solvent was evaporated. The residue was chromato 
graphed on silica gel eluting with 5% methanol in dichlo 
romethane to give the title compound (99 mg). 
0711 MS (APCI): 427 (M+1) for CHNOS 
0712) NMR (DMSO-d) 8: 3.19-3.52 (m, 4H); 4.06 (dd, 
1H); 4.34 (t, 1H); 4.75 (m, 1H); 4.87 (d. 2H); 5.02 (m, 1H): 
5.17 (m, 1H); 7.40 (d. 1H): 7.59 (d. 1H); 7.76 (s, 1H); 8.03 (d. 
1H); 8.14 (d. 1H); 8.16 (s, 1H); 8.74 (d. 1H). 

Example 59 
(5R)-3-(5-5-5-(Hydroxymethyl)-4,5-dihydroisox 
azol-3-ylthien-2-yl-pyrid-2-yl)-5-(4-methyl-1H-1, 

2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0713 

0706 N-(5S)-3-(5-Bromopyrid-2-yl)-2-oxo-1,3-ox 
azolidin-5-yl)methylacetamide (181 mg, 0.58 mM), 3-5- 
(trimethylstannyl)thien-2-yl)-4,5-dihydroisoxazol-5- 
yl)methanol (200 mg, 0.58 mM), tris(dibenzylideneacetone) 
dipalladium (0)-chloroform adduct (60 mg, 0.058 mM) and 
tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a 
flask. The solids were degassed and placed under nitrogen. 
Anhydrous dioxane (5 ml) was added and the Suspension was 
heated at 90° C. for 5 hours. The reaction mixture was cooled 
and the solvent was evaporated. The residue was chromato 
graphed on silica gel eluting with 5% methanol in dichlo 
romethane to give the title compound (118 mg). 
0707 MS (APCI):417 (M+1) for CHNOS 
(0708 NMR (DMSO-d) 8: 1.83 (s, 3H); 3.21-3.52 (m, 
6H); 3.89 (dd. 1H); 4.24 (t, 1H); 4.76 (m, 2H); 5.03 (m. 1H): 
7.40 (d. 1H): 7.60 (d. 1H); 8.15 (m, 2H); 8.26 (t, 1H); 8.74 (m, 
1H). 

Example 58 
(5R)-3-(5-5-5-Hydroxymethyl)-4,5-dihydroisox 
azol-3-ylthien-2-yl)pyrid-2-yl)-5-(1H-1,2,3-triazol 

1-ylmethyl)-1,3-oxazolidin-2-one 

0709) 

so - 
\-N-- 

0710 
1-ylmethyl)-1,3-oxazolidin-2-one (187 mg, 0.58 mM), {3- 
5-(trimethylstannyl)thien-2-yl-4,5-dihydroisoxazol-5- 
yl)methanol (200 mg. 0.58 mM), tris(dibenzylideneacetone) 
dipalladium (0)-chloroform adduct (60 mg, 0.058 mM) and 
tri-2-furylphosphine (27 mg, 0.116 mM) were placed in a 
flask. The solids were degassed and placed under nitrogen. 

0714 (5R)-3-(5-Bromopyrid-2-yl)-5-(4-methyl-1H-1.2. 
3-triazol-1-yl)methyl-1,3-oxazolidin-2-one (195 mg. 0.58 
mM), {3-5-(trimethylstannyl)thien-2-yl)-4,5-dihydroisox 
azol-5-yl)methanol (200 mg, 0.58 mM), tris(dibenzylidene 
acetone)-dipalladium (0)-chloroform adduct (60 mg, 0.058 
mM) and tri-2-furylphosphine (27 mg, 0.116 mM) were 
placed in a flask. The Solids were degassed and placed under 
nitrogen. Anhydrous dioxane (5 ml) was added and the Sus 
pension was heated at 90° C. for 5 hours. The reaction mixture 
was cooled and the solvent was evaporated. The residue was 
chromatographed on silica gel eluting with 5% methanol in 
dichloromethane to give the title compound (72 mg). 
0715 MS (APCI): 441 (M+1) for C.H.N.O.S 
0716 NMR (DMSO-d) 8: 2.22 (s, 3H); 3.19-3.52 (m, 
4H); 4.02 (dd. 1H); 4.34 (t, 1H); 4.78 (m, 1H); 4.83 (d. 2H): 
5.15 (m, 2H); 7.40 (d. 1H); 7.60 (d. 1H); 7.86 (s, 1H);8.04 (d. 
1H); 8.15 (m, 1H); 8.73 (d. 1H). 

Example 60 
N-(5S)-3-(4-2-5-(Hydroxymethyl)-4,5-dihy 

droisoxazol-3-ylpyrid-5-yl)phenyl)-2-oxo-1,3-ox 
azolidin-5-yl)methyl)acetamide 

0717 

0718 N-({(5S)-2-Oxo-3-4-(trimethylstannyl)phenyl-1, 
3-oxazolidin-5-yl)methyl)acetamide (300 mg, 0.76 mM), 3 
(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl)methanol 
(194 mg. 0.76 mM), tris(dibenzylideneacetone)dipalladium 
(0)-chloroform adduct (78 mg, 0.076 mM) and tri-2-fu 
rylphosphine (35 mg, 0.152 mM) were placed in a flask. The 
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Solids were degassed and placed under nitrogen. Anhydrous 
dioxane (5 ml) was added and the Suspension was heated at 
90°C. for 15 hours. The reaction mixture was cooled and the 
Solvent was evaporated. The residue was chromatographed 
on silica gel eluting with 5% methanol in dichloromethane to 
give the title compound (83 mg). 
0719. MS (APCI): 411 (M+1) for CHNOs 
0720 NMR (DMSO-d) 8: 1.85 (s, 3H); 3.25-3.58 (m, 
6H); 3.81 (dd. 1H); 4.18 (t, 1H); 4.77 (m, 2H); 5.01 (m. 1H): 
7.68 (d. 2H); 7.83 (d. 2H); 7.95 (d. 1H); 8.18 (dd. 1H); 8.25 (t, 
1H); 8.98 (d. 1H). 

Example 61 
(5R)-3-(3-Fluoro-4-2-5-(hydroxymethyl)-4,5-dihy 
droisoxazol-3-ylpyrid-5-yl)phenyl)-5-(4-methyl 
1H-1,2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one 

0721 

HO Y / \-N-N-- 

0722 (5R)-3-(3-Fluoro-4-iodophenyl)-5-(4-methyl-1H 
1,2,3-triazol-1-yl)methyl-1,3-oxazolidin-2-one (236 mg, 
0.58 mM), 3-5-(trimethylstannyl)pyridin-2-yl)-4,5-dihy 
droisoxazol-5-yl)methanol (200 mg. 0.58 mM), tris(diben 
Zylideneacetone) dipalladium (0)-chloroform adduct (60 mg. 
0.058 mM) and tri-2-furylphosphine (27 mg, 0.116 mM) 
were placed in a flask. The Solids were degassed and placed 
under nitrogen. Anhydrous dioxane (5 ml) was added and the 
suspension was heated at 90° C. for 5 hours. The reaction 
mixture was cooled and the solvent was evaporated. The 
residue was chromatographed on silica gel eluting with 5% 
methanol in dichloromethane to give the title compound (70 
mg). 
0723 MS (APCI): 453 (M+1) for CH, NOF 
0724) NMR (DMSO-d) 8: 2.23 (s, 3H); 3.25-3.54 (m, 
4H); 3.94 (dd. 1H); 4.29 (t, 1H); 4.77 (d. 2H); 4.84 (m. 1H): 
5.01 (m. 1H); 5.16 (m, 1H); 7.42 (dd. 1H); 7.58 (dd. 1H); 7.70 
(t, 1H); 7.88 (s, 1H); 7.98 (d. 1H); 8.05 (m, 1H); 8.83 (d. 1H). 
0725. The intermediate for this compound was prepared as 
follows: 

{3-5-(Trimethylstannyl)pyrid-2-yl)-4,5-dihy 
droisoxazol-5-yl)methanol 

0726 

UC) ()- \ Sn 
HO N / 

0727 3-(5-Bromopyrid-2-yl)-4,5-dihydroisoxazol-5-yl) 
methanol (3.6 g. 14.0 mM) and bis(triphenylphosphine)pal 
ladium(II) chloride (982 mg, 1.4 mM) were placed under 
nitrogen. Anhydrous dioxane (50 ml) was added and the 
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suspension was heated at 90° C. Hexamethylditin (5.00 g, 
15.4 mM) was added and the resulting solution was stirred at 
90° C. for 16 hours. The solution was cooled and the solvent 
was evaporated. The residue was chromatographed on silica 
gel eluting with 5% methanol in dichloromethane to give the 
desired product (2.0 g). 
0728 MS (APCI): 341 (M+1) for CHsNOSn 
0729 NMR (DMSO-d) 8: 0.33 (s, 9H); 3.36 (dd. 1H): 
3.43 (dd. 1H); 3.54 (m, 2H); 4.74 (m. 1H), 4.98 (m. 1H); 7.92 
(dd. 1H); 8.10 (dd. 1H); 8.98 (d. 1H). 

Example 62 

N-(5S)-3-5'-(5-(Acetylamino)methyl)-2-oxo-1,3- 
oxazolidin-3-yl)-2,2'-bithien-5-yl)methyl)acetamide 

0730 

N \ f \ f us 
r r 

(0731 tert-Butyl N-acetyl N-(5S)-3-(5-iodothien-2-yl)- 
2-oxo-1,3-oxazolidin-5-yl)methylcarbamate (233 mg, 0.50 
mM), 4-(trimethylstannyl)pyridine (143 mg, 0.60 mM), 
dichlorobis(triphenylphosphine)palladium (II) (63 mg 0.089 
mM) and triethylamine (0.170 ml) were placed in a flask. The 
Solids were degassed and placed under nitrogen. Anhydrous 
dimethylformamide (5 ml) was added and the Suspension was 
heated at 60° C. for 18 hours. The reaction mixture was 
cooled and the solvent was evaporated. The residue was chro 
matographed on silica gel eluting with 55% ethylacetate in 
hexane to give the title compound (51 mg). This compound 
was dissolved in dichloromethane (5 mL), then treated with 
trifluoroacetic acid (1 mL). The solution was stirred at room 
temperature for 1 hour. The solvent was evaporated, and the 
residue was re-evaporated with dichloromethane to give 
desired product as a Solid (28 mg). 
0732 M.P. 257-260° C. 
(0733 MS (APCI): 479 (M+1) for CHNO 
(0734) NMR (DMSO-d) 8: 1.46 (s, 3H); 3.06 (birt, 2H): 
3.35 (m, 1H); 3.74 (t, 1H); 4.46 (m, 1H); 6.08 (d. 1H); 6.60 (d. 
1H); 7.86 (birt, 1H). 
(0735. The tert-butyl N-acetyl N-(5S)-3-(5-iodothien-2- 
yl)-2-oxo-1,3-oxazolidin-5-yl)methylcarbamate used in 
this reaction may be prepared by protection with a tert-bu 
toxycarbonyl group of N-((5S)-3-(5-iodothien-2-yl)-2-oxo 
1.3-oxazolidin-5-yl)methyl)acetamide Riedl, Bernd: Hae 
bich, Dieter; Stolle, Andreas; Wild, Hanno; Endermann, 
Rainer; Bremm, Klaus Dieter; Kroll, Hein-Peter; Labischin 
ski, Harald; Schaller, Klaus: Werling, Hans-Otto. Preparation 
of 3-heteroaryl-2-oxazolidinones as antibacterials. EP 
693491 A1 (1996) 
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0736. The following example was prepared by a similar 
procedure to Example 19 above: 

Example 63 

(5S)-3-2,2'-Difluoro-4-5-(hydroxymethyl)-4,5- 
dihydroisoxazol-3-yl)-1,1'-biphenyl-4-yl)-5-[(isox 

aZol-3-ylamino)methyl-1,3-oxazolidin-2-one 

0737 

F O 

91N X 
N H 

HO N 

F 

0738 Yield=22 mg 
0739 MS (ESP+): (M+H)471.31 for CHF.N.O. 
0740. NMR (DMSO-d): 3.20 (dd. 1H); 3.41 to 3.52 (m, 
4H); 3.57 (dd. 1H); 3.85 (q, 1H); 4.20 (t, 1H); 4.77 (m. 1H): 
4.91 (m. 1H); 6.03 (d. 1H); 6.59 (t, 1H); 7.43 (dd. 1H); 7.48 to 
7.57 (m, 3H); 7.59 to 7.65 (m, 2H); 8.33 (d. 1H). 

Example 64 

0741. The following illustrate representative pharmaceu 
tical dosage forms containing a compound of the invention, 
an in-vivo hydrolysable ester or a pharmaceutically-accept 
able salt thereof, including a pharmaceutically-acceptable 
salt of an in-vivo hydrolysable ester, (hereafter compound X), 
for therapeutic or prophylactic use in humans: 

(a) Tablet I mg tablet 

Compound X 500 
Lactose Ph. Eur 430 
CroScarmellose sodium 40 
Polyvinylpyrrollidone 2O 
Magnesium Stearate 10 

(b) Tablet II mg tablet 

Compound X 1OO 
Lactose Ph. Eur 179 
CroScarmellose sodium 12 
Polyvinylpyrrollidone 6 
Magnesium Stearate 3 

(c) Tablet III mg tablet 

Compound X 50 
Lactose Ph. Eur 229 
CroScarmellose sodium 12 
Polyvinylpyrrollidone 6 
Magnesium Stearate 3 

(d) Tablet IV mg tablet 

Compound X 1 
Lactose Ph. Eur 92 
CroScarmellose sodium 4 
Polyvinylpyrrollidone 2 
Magnesium Stearate 1 
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(e) Capsule mg capsule 

Compound X 10 
Lactose Ph. Eur 389 
CroScarmellose sodium 1OO 
Magnesium stearate 1 

(f) Injection I 

Compound X 50% wiv 
Sotonic aqueous solution to 100% 

(g) Injection II (e.g. bolus) 

Compound X 10% Wiv 
Sotonic aqueous solution to 100% 

(h) Injection III 

Compound X 5% wiv 
Sotonic aqueous solution to 100% 

(i) Injection IV (e.g. infusion) 

Compound X 1% wiv 
Sotonic aqueous solution to 100% 

0742 Buffers, pharmaceutically-acceptable surfactants, 
oils or cosolvents such as polyethylene glycol, polypropylene 
glycol, glycerol or ethanol, glidants (such as silicon dioxide) 
or complexing agents such as a cyclodextrin (for example, 
hydroxypropyl B-cyclodextrin or sulfobutylether B-cyclo 
dextrin) may be used to aid formulation. Also, improvements 
in aqueous solubility, if desired, may be achieved, for 
example, by conjugation of a compound of invention with a 
phospholipid (such as a (phospho)choline derivative) to form 
a micellar emulsion. 
0743. Note: The above formulations may be obtained by 
conventional procedures well known in the pharmaceutical 
art, for example as described in “Remington: The Science & 
Practice of Pharmacy” Vols. I & II (Ed. A. R. Gennaro (Chair 
man) et al; Publisher: Mack Publishing Company, Easton, 
Pa.; 19th Edition—1995) and “Pharmaceutics. The Science 
of Dosage Form Design” (Ed. M. E. Aulton; Publisher: 
Churchill Livingstone; first published 1988). The tablets (a)- 
(d) may be (polymer) coated by conventional means, for 
example to provide an enteric coating of cellulose acetate 
phthalate. 

Example 65 

(5R)-3-(3-Fluoro-4-(6-(5-hydroxymethyl-4,5-dihy 
droisoxazol-3-yl)pyridin-3-yl)phenyl)-5-(1H-1,2,3- 

triazol-1-ylmethyl)-1,3-oxazolidin-2-one 

0744) 

0745 (5R)-3-(3-Fluoro-4-iodophenyl)-5-(1H-1,2,3-tria 
Zol-1-ylmethyl)-1,3-oxazolidin-2-one (342 mg, 0.88 mM), 
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{3-5-(trimethylstannyl)pyridin-2-yl)-4,5-dihydroisoxazol 
5-yl)methanol (300 mg, 0.88 mM), tris(dibenzylideneac 
etone) dipalladium (0)-chloroform adduct (91 mg 0.088 
mM, 0.1 equiv.) and tri-2-furylphosphine (41 mg, 0.176 mM, 
0.2 equiv) were placed in a flask. The contents of the flask 
were degassed and placed under nitrogen. Anhydrous diox 
ane (5 ml) was added and the mixture was heated at 90° C. for 
5 hours and then cooled to room temperature. Solvent was 
evaporated under reduced pressure and the residue was puri 
fied by chromatography (silica gel; elution with 5% methanol 
in dichloromethane) to give the title compound (170 mg). 
0746. MS (APCI): 439 (M+1) for CHNOLF 
0747 NMR (DMSO-d) 8: 3.42-3.54 (m, 4H); 3.96 (dd, 
1H); 4.31 (t, 1H); 4.80 (m, 1H); 4.86 (d. 2H); 5.00 (brs, 1H): 
5.20 (m, 1H); 7.41 (dd. 1H); 7.57 (dd. 1H); 7.69 (t, 1H); 7.77 
(s, 1H); 7.98-8.07 (m, 2H); 8.19 (s, 1H); 8.82 (brs, 1H). 

1. A compound of the formula (I), or a pharmaceutically 
acceptable salt, or an in-vivo-hydrolysable ester thereof, 

(I) 
R 8. 

R 

wherein in (I) C is a biaryl moiety C C" 

where C and C" are independently aryl or heteroaryl rings 
Such that the central fragment C is represented by any one of 
the groups D to L below: 

D 
Ra R2b 

Ra R3b 
E 

Ra R2b 

S 

Rib 
F 
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H 

I 
R2b 

/ \ 
NF 

R3b 
J 

Rb 

/ \ 
FN 

Rib 
K 

/ \ / 
/ \ ^ 

L 

wherein the groups D to L. may be attached to rings A and 
B in either orientation; 

wherein A and B are independently selected from 

O 

N.'s, and 

ii) 

whereini) and/or ii) are linked as shown in (I) via the 3-po 
sition to group C and Substituted in the 5-position as shown in 
(I) by —CH2—Ra and —CH2—Rib: 
Ra, Rb, Ra and R b are independently hydrogen or 

fluorine; 
Ra and R b are independently selected from hydroxy, 

—OSi(tri-(1-6C)alkyl) (wherein the 3 (1-6C)alkyl 
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groups are independently selected from all possible 
(1-6C)alkyl groups), —NHC(=W)R —OC(=O)R. 

N 

O and 
Rs 

R 
-- 

6 

b) 

N 
NR 

55 
Jun. 3, 2010 

available C atom by 1, 2 or 3 substituents independently 
selected from (1-4C)alkyl, (2-4C)alkenyl, (3-6C)cy 
cloalkyl, amino, (1-4C)alkylamino, di-(1-4C)alky 
lamino, (1-4C)alkylthio, (1-4C)alkoxy, (1-4C)alkoxy 
carbonyl, halogen and cyano and/or on an available 
nitrogen atom (provided that the ring is not thereby 
quaternised) by (1-4C)alkyl; 

and wherein at each occurrence, alkyl, alkenyl, cycloalkyl 
cycloalkenyl in substituents on HET-1 and HET-2, or in 
Ra is optionally substituted with one, two, three or more 
F. C1 or CN; wherein in c) 

Rs is hydrogen, (3-6C)cycloalkyl, phenyloxycarbonyl, 
tert-butoxycarbonyl, fluorenyloxycarbonyl, benzyloxy 
carbonyl, (1-6C)alkyl (optionally substituted by cyano 
or (1-4C)alkoxycarbonyl), —CORs, —C(=O)Rs. 
—C(=O)SRs, —C(=S)Rs, P(O)(OR)(OR) and 
—SOR, wherein Rs. R. Ro and R are as defined 
hereinbelow: 

R is cyano. —COR —SONHR —CONHR, 
—CON(R)(R), SOR. - SONBR —SON 
(R) (R) or NO, wherein R and R are as defined 
hereinbelow: 

R, is hydrogen, amino, (1-8C)alkyl, -NHR, —N(R) 

wherein W is O or S: 
R is hydrogen, amino, (1-8C)alkyl, -NHR —N(R) 
(R), —OR or —SR, (2-4C)alkenyl, (1-8C)alky 
laryl, mono-, di-, tri- and per-halo(1-8C)alkyl, -(CH2) 
p(3-6C)cycloalkyl or —(CH2)p(3-6C)cycloalkenyl 
wherein p is 0, 1 or 2: 

wherein in a) HET-1 is a C-linked 5-membered heteroaryl 
ring containing 2 to 4 heteroatoms independently 
selected from N, O and S, which ring is optionally sub 
stituted on an available carbon atom by 1 or 2 substitu 
ents independently selected from (1-4C)alkyl, (2-4C) 
alkenyl, (3-6C)cycloalkyl, amino, (1-4C)alkylamino, 
di-(1-4C)alkylamino, (1-4C)alkylthio. (1-4C)alkoxy, 
(1-4C)alkoxycarbonyl, halogen and cyano and/or on an 
available nitrogen atom (provided that the ring is not 
thereby quaternised) by (1-4C)alkyl; or 

HET-1 is a C-linked 6-membered heteroaryl ring contain 
ing 2 or 3 nitrogen heteroatoms, which ring is optionally 
substituted on any available C atom by 1, 2 or 3 substitu 
ents independently selected from (1-4C)alkyl, (2-4C) 
alkenyl, (3-6C)cycloalkyl, amino, (1-4C)alkylamino, 
di-(1-4C)alkylamino, (1-4C)alkylthio. (1-4C)alkoxy, 
(1-4C)alkoxycarbonyl, halogen and cyano and/or on an 

(R), —OR or —SR, (2-4C)alkenyl, (1-8C)alky 
laryl, mono-, di-, tri- and per-halo(1-8C)alkyl, -(CH2) 
p(3-6C)cycloalkyl or —(CH)p(3-6C)cycloalkenyl 
wherein p is 0, 1 or 2: 

Rs is hydrogen, (3-6C)cycloalkyl, phenyl, benzyl, (1-5C) 
alkanoyl, (1-6C)alkyl (optionally substituted by sub 
stituents independently selected from (1-5C)alkoxycar 
bonyl, hydroxy, cyano, up to 3 halogen atoms and 
—NRRs (wherein Ra and Rs are independently 
Selected from hydrogen, phenyl (optionally substituted 
with one or more Substituents selected from halogen, 
(1-4C)alkyl and (1-4C)alkyl substituted with one, two, 
three or more halogen atoms) and (1-4C)alkyl (option 
ally substituted with one, two, three or more halogen 
atoms), or for any N(R)(Rs) group, Ra and Rs may 
additionally be taken together with the nitrogen atom to 
which they are attached to form an unsubstituted or 
substituted pyrrolidinyl, piperidinyl or morpholinyl 
group); 

Ro and Ro are independently selected from hydrogen and 
(1-4C)alkyl: 

R is (1-4C)alkyl or phenyl: 
R and R are independently selected from hydrogen, 

available nitrogen atom (provided that the ring is not 
thereby quaternised) by (1-4C)alkyl: 

wherein in b) 
HET-2 is an N-linked 5-membered, fully or partially unsat 

urated heterocyclic ring, containing either (i) 1 to 3 
further nitrogen heteroatoms or (ii) a further heteroatom 
selected from O and S together with an optional further 
nitrogen heteroatom; which ring is optionally Substi 
tuted on a C atom by an oxo or thioxo group; and/or 
which ring is optionally substituted on any available C 
atom by 1, 2 or 3 substituents independently selected 
from (1-4C)alkyl, (2-4C)alkenyl, (3-6C)cycloalkyl, 
amino, (1-4C)alkylamino, di-(1-4C)alkylamino, (1-4C) 
alkylthio, (1-4C)alkoxy, (1-4C)alkoxycarbonyl, halo 
gen and cyano and/or on an available nitrogen atom 
(provided that the ring is not thereby quaternised) by 
(1-4C)alkyl; or HET-2 is an N-linked 6-membered di 
hydro-heteroaryl ring containing up to three nitrogen 
heteroatoms in total (including the linking heteroatom), 
which ring is substituted on a suitable C atom by oxo or 
thioxo and/or which ring is optionally Substituted on any 

phenyl (optionally substituted with one or more sub 
stituents selected from halogen, (1-4C)alkyl and (1-4C) 
alkyl substituted with one, two, three or more halogen 
atoms) and (1-4C)alkyl (optionally substituted with one, 
two, three or more halogen atoms), or for any N(R) 
(R) group, R and R may additionally be taken 
together with the nitrogen atom to which they are 
attached to form an unsubstituted or substituted pyrro 
lidinyl, piperidinyl or morpholinyl group; provided that, 
when group C is group I or group J and both groups. A 
and Bare oxazolidinones and the oxazolidinone (A or B) 
that is linked to the pyridyl group in C bears a substi 
tutent (Ra-CH or R b CH respectively) that is either 
an hydroxymethyl group or an acetoxymethyl group 
then the oxazolidinone (B or A) linked to the phenyl 
group in C is not Substituted by an acetamidomethyl 
group (Rb-CH or Ra-CH respectively). 



US 2010/O 137243 A1 

2. A compound as claimed in claim 1 or a pharmaceuti 
cally-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein C is group D. Ra and R b are both hydro 
gen; either Ra and Rib are both hydrogen or both are fluo 
rine; Ra and R b are independently selected from hydroxy, 
—NHCO(1-4C)alkyl, -NHCS(1-4C)alkyl, -NHCOO(1- 
4C)alkyl, - NH-HET-1 and HET-2, wherein HET-1 and 
HET-2 are as defined in claim 1. 

3. A compound as claimed in claim 1 or 2, or a pharma 
ceutically-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein C is group D; Ra and Rab are both hydro 
gen; either Ra and R b are both hydrogen or both are fluo 
rine; Ra and R b are independently selected from hydroxy, 
—NHCO(1-4C)alkyl, - NH-HET-1 and HET-2, wherein 
HET-1 and HET-2 are as defined in claim 1. 

4. A compound as claimed in any one of claims 1 to 3, or a 
pharmaceutically-acceptable salt, or an in-vivo-hydrolysable 
ester thereof, wherein one of A and B is an oxazolidinone ring 
and the other is an isoxazoline ring. 

5. A compound as claimed in any one of claims 1 to 3, or a 
pharmaceutically-acceptable salt, or an in-vivo-hydrolysable 
ester thereof, wherein C is group D, A and B are both oxazo 
lidinone rings: Ra and R b are both hydrogen; either Ra and 
Rb are both hydrogen or both are fluorine; Ra and R b are 
independently selected from —NHCO(1-4C)alkyl, —NH 
HET-1 and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thia 
diazolyl or isothiazolyl and HET-2 is 1,2,3-triazol-1-yl or 
tetrazol-2-yl. 

6. A compound as claimed in any one of claims 1 to 3, or a 
pharmaceutically-acceptable salt, or an in-vivo-hydrolysable 
ester thereof, wherein C is group D; one of A or B is an 
oxazolidinone ring and the other is an isoxazoline ring; Ra 
and Rab are both hydrogen; either Ra and Rib are both 
hydrogen or both are fluorine: Ra and R b are independently 
selected from NHCO(1-4C)alkyl, - NH-HET-1 and HET 
2, wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl or isothia 
Zolyl and HET-2 is 1,2,3-triazol-1-yl or tetrazol-2-yl. 

7. A compound as claimed in claim 5 or 6, or a pharma 
ceutically-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein HET-2 is 1,2,3-triazol-1-yl substituted by 
methyl or trifluoromethyl. 

8. A compound as claimed in claim 1, or a pharmaceuti 
cally-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein C is selected from groups E, J and I; A and B 
are both oxazolidinone rings; Ra and R b are both hydrogen; 
either Ra and R b are both hydrogen or both are fluorine; Ra 
and R b are independently selected from —NHCO(1-4C) 
alkyl, - NH-HET-1 and HET-2, wherein HET-1 is isox 
azolyl, 1,2,5-thiadiazolyl or isothiazolyl and HET-2 is 1,2,3- 
triazol-1-yl or tetrazol-2-yl. 

9. A compound as claimed in claim 1, or a pharmaceuti 
cally-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein C is selected from groups E, J and I; one of 
A and B is an oxazolidinone ring and the other is an isoxazo 
line ring; Ra and R b are both hydrogen; either Ra and Rib 
are both hydrogen or both are fluorine: Ra and R b are 
independently selected from —NHCO(1-4C)alkyl, —NH 
HET-1 and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thia 
diazolyl or isothiazolyl and HET-2 is 1,2,3-triazol-1-yl or 
tetrazol-2-yl. 

10. A compound as claimed in claim 8 or 9, or a pharma 
ceutically-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein HET-2 is 1,2,3-triazol-1-yl substituted by 
methyl or trifluoromethyl. 
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11. A compound as claimed in claim 1, or a pharmaceuti 
cally-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein C is selected from groups E, J and I; A and B 
are both oxazolidinone rings; one of Ra, Rb, Ra and R b is 
fluorine and the others are hydrogen; Ra and R b are inde 
pendently selected from NHCO(1-4C)alkyl, - NH-HET-1 
and HET-2, wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl 
or isothiazolyl and HET-2 is 1,2,3-triazol-1-yl or tetrazol-2- 
y1. 

12. A compound as claimed in claim 1, or a pharmaceuti 
cally-acceptable salt, or an in-vivo-hydrolysable ester 
thereof, wherein C is selected from groups E, J and I; one of 
A and B is an oxazolidinone ring and the other is an isoxazo 
line ring; one of Ra, Rb, Ra and R b is fluorine and the 
others are hydrogen; Ra and R b are independently selected 
from NHCO(1-4C)alkyl, - NH-HET-1 and HET-2, 
wherein HET-1 is isoxazolyl, 1,2,5-thiadiazolyl or isothiaz 
olyl and HET-2 is 1,2,3-triazol-1-yl or tetrazol-2-yl. 

13. A compound as claimed in claim 11 or 12, or a phar 
maceutically-acceptable salt, or an in-vivo-hydrolysable 
ester thereof, wherein HET2 is 1,2,3-triazol-1-yl substituted 
with methyl or trifluoromethyl. 

14. A compound selected from: 
(5S,5S)-N-(3-4-5-(Acetylamino-methyl)-2-oxo-ox 

azolidin-3-yl)-2,2'-difluoro-biphenyl-4-yl)-2-oxo-ox 
azolidin-5-ylmethyl)-acetamide: 

N-((5S,5'RS)-3-(4-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-ox 
azolidin-5-yl)methylacetamide: 

(5R,5RS)-3-2-Fluoro-4-5-(hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'biphenyl-4-yl)-5-(1H-1,2,3-tria 
Zol-1-ylmethyl)-1,3-oxazolidin-2-one: 

N-((5S)-3-(4-(5R)-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-ox 
azolidin-5-yl)methyl)acetamide: 

N-((5S)-3-(4-(5S)-5-(Hydroxymethyl)-4,5-dihy 
droisoxazol-3-yl)-1,1'-biphenyl-4-yl)-2-oxo-1,3-ox 
aZolidin-5-yl)methylacetamide; and 

(5R)-3-(3-Fluoro-4-5-5-(hydroxymethyl)-4,5-dihy 
droisoxazol-3-ylthien-2-yl)phenyl)-5-(1H-1,2,3-tria 
Zol-1-ylmethyl)-1,3-oxazolidin-2-one: 

or a pharmaceutically-acceptable salt, or an in-vivo-hy 
drolysable ester thereof. 

15. A pro-drug of a compound as claimed in any one of the 
previous claims. 

16. 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 14, or a pharmaceutically 
acceptable salt, or in-vivo hydrolysable ester thereof. 

17. A compound of the invention as claimed in any one of 
claims 1 to 14, or a pharmaceutically-acceptable salt, or in 
vivo hydrolysable ester thereof, for use as a medicament. 

18. The use of a compound of the invention as claimed in 
any one of claims 1 to 14, 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. 

19. A pharmaceutical composition which comprises a 
compound of the invention as claimed in any one of claims 1 
to 14, or a pharmaceutically-acceptable Salt or an in-vivo 
hydrolysable ester thereof, and a pharmaceutically-accept 
able diluent or carrier. 
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20. A process for the preparation of a compound of formula 
(I) as claimed in claim 1 or pharmaceutically acceptable salts 
or in-vivo hydrolysable esters thereof, which process com 
prises one of processes (a) to (d): 

(a) by modifying a Substituentin, or introducing a substitu 
ent into another compound of the invention by using 
standard chemistry; 

(b) by reaction of two molecules of a compound of formula 
(II) (wherein X is a leaving group useful in palladium 
coupling) Such that an aryl-aryl, heteroaryl-aryl, or het 
eroaryl-heteroaryl bond replaces the two aryl-X or het 
eroaryl-Xbonds; 

-(D-Q R1a. 

(c) by reaction of a (hetero)biaryl derivative MO carbamate 
with an appropriately Substituted oxirane to form an 
oxazolidinone ring at the undeveloped aryl position; 

Rib 

(III) 

O 

(II) 

O 

An-ke 
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or by variations on this process in which the carbamate is 
replaced by an isocyanate or by an amine or/and in 
which the oxirane is replaced by an equivalent reagent 
X CHCH(O-optionally protected)CHR a where X 
is a displaceable group; 

(d) by reaction of a (hetero)biaryl derivative (IV) to forman 
isoxazoline ring at the undeveloped aryl position, 

c-O-G HN-OH -- 

Rib 

(IV) 
HO-N 

1. NBS Base y-GO-G) 
H 

(IV) 

R1a. 
M GO GB) O-3 

* 2n-1 
Rib 

Rib 

or by variations on this process in which the reactive inter 
mediate (a nitrile oxide IV") is obtained other than by oxida 
tion of an oxime (IV). 

Rib 


