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PHENYLOXAZ% 681360 ANTI M CROBI ALS Background of thepcrusesioez 5
The subject invention discloses new and useful phenyl oxazoli di none
conpounds having either a pyrrolidinyl or agetidinyl noiety. The conpounds
are useful antimcrobial agents, effective against a nunber of human
and veterinary pat hog IIENYIOXAZ ODIDINONEOSNTIMECROBIARLS bacteria such
as nultiply-resistant st aphyl ococci, streptococci and enterococci as
wel | as -anaerobi c organi sns. such as 10 Bacteroi des spp. and C ostridia spp.
speci es, and acid-fast organi sns such as Mycobact eri um t uber cul osi s,
Nycobact erium avi um and l\/ycobact eriumspp.. - I nf ormati oen Di scl osure
The present Bz d hedpvertteah by their phenyl oxazol i di none ring 15

structure _to h nd : QS t that
the sl ect cﬁlﬁ%‘oﬂ#a%&a%@% - Eilctobls iy B bR RN R BEEEP
azetidinyl Wbﬁbﬁund’ﬁhamg either amyndrdlnyhﬂsamndmyhl mumtsanﬂ'hhmpusmdmkre
anti bacterial a

| PCT/ US93/.03 ation d| L oses
oxazol i di non&&€ é’r’%f’ﬁ’&’%} agspts effsetive aga%nét R&pﬁfoh‘%flﬁnfﬁg EHERAY s e
as anti m cr objadhdgendlincluding gfﬁflﬂdﬁ%ﬂ'b%%ﬁlc hamhna autlpas dmahipjyeesmtant
substituted aryI nd heteroar gmg ' ol i di no?.es usef ul
ant i bact er i aStaRjgRgcoccl, strep e é‘é‘*&%ﬁ‘o‘? Qf)ﬁ???fg i¢ o‘ﬁ‘gﬁ?lg?lsc%‘ as
5" indol i nyy - Hekdrbid@Fisgp. nﬁ&ﬂd&lﬁd&l épjﬂ Bpecies, an@aeid-fas( 61tg‘iﬁ£hnis #éifth as
substi tut ed) phenyl -5[err one I\I&Woggazol I di nones, W 3-(nitrogen
sm. t ut ed) pctefiam fubg ﬁ‘i”iﬁﬁ,-t SERRMIAE R DG MCRbesterium PR as 25
a acterial agents. O her references disclosing various

oxazol i di nones i ncl ude US Pat ent 4,801, 600, 4,921,869, Gegory W A
et al., J. vinformasien Digolosure73-g81 (1989); Gegory W A et al .

Med. Chem 33, 25 Vmga&‘e, Ritedby their ph
1323-26 (1989): an Bﬁetgté’z@ﬁn?p"et S e e eM, o 15‘4’?

Eur opean ¥at struchuts) ﬁ%@?lceﬁlpssﬂd%?é@cl?ﬁ%‘tﬂb%PWﬁ?Pnﬁh owmcegﬂ that

- substituted R a n.
S16- 504 i scPUBEtt sHEAEMdsNARYP ‘Tthsubstituted pyfGBRGPGr Ef:idihylHbH "3‘: The

instant compounds are unique and have useful antibacterial activity.
PCT/US93/03570 application discloses oxazolidinones containing a substituted -

diazine moiety and their uses as antimicrobials.
20 PCT/US92/08267 application discloses substituted aryl and heteroaryl-phenyl-
oxazolidinones useful as antibacterial agénts. | |
PCT/US89/03548 application discloses 5'indolinyl-58-amidomethyloxazolidin-
. ones, 3-(fused-ring substituted)phenyl-58-amidomethyloxazolidinones, and
3-(nitrogen substituted)phenyl-58-amidomethyloxazolidinones which are useful as
25 antibacterial agents. '
Other references d1sclosmg various oxazolidinones include US Patent
4,801,600, 4,921,869, Gregory W. A., et al., J. Med. Chem., 32, 1673-81 (1989);
Gregory W. A, et al., J. Med. Chem., 33, 2569-78 (1990); Wang C., et al.,
_ Tetrahedron, 45, 1323-26 (1989); and Brittelli, et al., J. Med, Chem., 35, 1156 (1992).
30 : European Patent Publication 352,781 discloses phenyl and pyridyl
substituted phenyl oxazolidinones. _
European Patent Publication 316,594 discloses 3-substituted styryl
oxazolidinones.
European Patent Publication 312,000 discloses phenylmethyl and
35 pyridinylmethyl substituted phenyl oxazolidinones.



oxazol i di nones. Eur opean Patent Publication 312,000 di-sscl oses
phenyl met hyl and 35 pyridinyl methyl substituted phenyl oxazoli di nones.
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- 2- W of the Invention In one aspect the subject
i nvention 1 conmpound of structural Fornula I: - PCT/US95/10992
[err] or pharnmaceutically acceptable salts thereof wherein: 10
Qis selected fromthe structures i, ii2iii, iv and v: [err] -
20 '

Summary of the Invention

In one aspect the subject invention is a compound of structural Formula I:
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S
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or pharmaceutically acceptable salts thereof wherein:
10 Q is selected from the structures i, ii, iii, iv and v:
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20 - o
Rlis (a) HorF,
25 ® OR7,
(© SR7, '
@  NRR,
e CN,
(h  C,-C4 alkoxycarbonyl,
- 30 (g) . carboxamide,

(hi  Cy-C, acyl optionally substituted with one or more of the follbwing: |
fluorine, hydroxy, C,-C, alkoxy, C,-C, acyloxy;
()  NHO(C,-Cgq alkyl) or NHOCH,Ph
j NSO,R where R is C;.¢ alkyl optionally substituted with one or more
35 F, Cl, C, ¢ alkoxy or phenyl;
each R? is independently selected from



Rlerr]tis (a) 'HorF, 25. + (b)) ORerr], (c) SR[err]
(d) NR[err]R[err], (e) CN, (f) derr]-derr]

al koxycar bY\6/13583 (9) car bozam de, (h) W$%511@?%’rr]
acyl optionally substituted with one or nore of the follow ng:

fluorine, hydroxy, Clerr]-Clerr] alkoxy, GBerr]-Clerr] acyl oxy;

(i) NHO(C[err]-Cerr] alkyl) or NHOCH err] Ph (j) NsSderr]R
where R is ([ err](aal kyH opl,i onal |y substituted with one or nore 35 F, O,
Cerr] al koxy or (%lfenyldH each R err] is independently selected from

WO 96/ 13502 - PCT/ US95/ 10992
-3- (c) OR(u)lere Rlion€C -IE alkyl, (b) OH,

(c) OR where R Er rd C%elrr] aI kyI : (d)
Cerr]-Cerr] alkyf (e) Ph; each Rl err]
I.5 | ndepesmdent |y @gal ecphpl from (a) H,

(b) Cerr] alk whi.ch optionally substituted with F, d,
hydr oxy, eacg" 15 i é‘rqﬁenéréﬁ I ®Rycarbonyl, Jerr]-err] acyl oxy,
Jerr]-(err] alkpoxy Bt N(C[err]-Clerr] aIkyI)[err], 10

(c) phenyl, '

i ndependent |y H, @cH efaiCs ‘F]-kbll'“é’}cg‘d“)an bépglprtli&%hlylﬁflbftlﬂ]“‘?‘% w(“&’)I'R[ Eité\]yélﬁéﬁ’,’
(b OWICI[’I er 1] c ey dikoRjckilon9Rt COTY Aaﬂo&ybegics%myo*y SN@ECYa1ERe Of the
10 _ (c) phenyl '
(d)  pyridyl;
® R* is independently H, OCH; , F or CJ; -
R%is (a) hydrogen, |
(b)  C4-Cg alkyl optionally substituted with one or more of the following:
15 F, C), hydroxy, C,-Cg alkoxy, C,-Cg acyloxy, -
(© " Cy-Cq cycloalkyl, |
(d)  amino,
 (e) C;-Cg alkylamineo,
3] C;-Cg dialkylamino,

20 (g  C4-Cg alkoxy;
Rbis (a) 0,
® S,
® (¢) NRIO,
| (d CRIRIZ
25 (e)  (OR),, where R = C,-Cgq alkyl,
O(CH,),0,

(8  (SR)y, whereR = €,-Cg alkyl,

()  S(CHy),S ' .

(i) to fill the valence OH and H, H and H, H and F or F and F;
30 R'is (a0 H,

- ()  C;-Cg alkyl optionally substituted with one or more of the following:
"~ F, Cl, CN, hydroxy, C,-Cg alkoxy, C,-Cg acyloxy, C,;-Cg
alkoxycarbonyl, phenyl, | '

(¢} C,-Cg acyl optionally substituted with one or more of the following:
35 hydroxy, C4-Cg alkoxy, C,-Cg acyloxy,

(d) C1-Cq alkoxycarbonyl,



15 . F, d, hydroxy, Clerr]-Clerr] alkoxy, (err]-= C[err]

acyl oxy, - (c) Cerr]-Cerr] cycloalkyl,
(d) am no, (e) C[err] Cerr] al kylamno o

err err] dial kyl am no, 20 '
aI koxy 0961350 ! Rl[err%/ is (a) O () P‘(’%’S’S’lg”z(c)
NR[err], (d) CR[err]R[err], (e)
(CR)[err], where R = (err]-Cerr] aIky‘F‘ ()
g[e L]e t E;][ )eg re]r r]g)|oky|carboxamide,-optionally suggn ( SR)%{@QL ,}A?ﬁ‘rpﬁ p;? pgenyl on
(i) to fill the. Vagh@'}%ﬁ)o%&@nﬁméénand H Hand F or F and F; 30
Rlerr] is (a) (b) C[err] Cerr] alkyl optlonally
substituted wi®h ortélewl optienally swhstitytedowitheene or more of the following: |
F, d, -CN, hydro r epr 0¥y, cagy
S eri-otore]” “haibhet], ON, @ 2EL b 08Y.Cq g{g% aa%og% o8 eagx@a,

e
) 5 err] - er r]optionklly substitatéd, withberte olutnelb of FlordheCounlliomye of the
|

(c

fol |l owi ng;s 9 35. droxy, derr]- C[err] al koxy,
Jerr]- r?’]d gcﬁrs)g}c,iependenﬂy selected frdf! () Jerr]-Jerr]

al koxycar bonyl(a) H WO 96/ 13502

(s ot boxafblie. GuCa i opHionally srbtinyted Fith,ong %wrreqfeﬁhe]folé?w or

phenyl on F, Cl, -CN, hydrokieC ¢-8ighalkexy, d -0} atylgey),C,-C (f)
phenyl, optionally bsti tut eﬁ one or nore of the f ]l | OW ng:
hal ogéh, CN, . C err |2EP5cAYbORy é’g?ny err]-Jerr] al koxycarbonyl ,

Cerr]-derr] (g ky|C]]-@g acyl optionally sub@ﬂittﬁaéilwhﬂl 506 6 kdoré ofithd folloﬁ'ﬁfg or nore
o o e e AR, oy B ST USE) G158 picpendent v, @
optional |y substi tl&,ﬁﬁlmv@f,c Qeflagiingpr e of the follow ng:
(d)  benzoyl optionally substituted with one or more of the following: F,
15 Cl, hydroxy, C,-Cg alkoxy, C,-Cg acyloxy, amino, C,-C, acylamino,
C,-C, alkoxycarbonylamino,
(e) C,-Cg alkoxycarbonyl, benzyloxycarbonyl, tertbutoxycarbonyl, -
(f) carboxamide, optionally substituted with a C{-C, alkyl or phenyl on
the carboxamide nitrogen -

20 (g) trifluoracetyl
(h)  CO(C;-Cq alkyl) ;
R¥is (a) H,
) OR, o
© NHR | o ®
25 (d) C4-Cg alkyl optionally substituted with phenyl;
R!! and R!2 are independently selected from:
(a) H,F,

(b)  C,-C, alkyl optionally substituted with halogen, hydroxy, C;-C,
alkoxy, C;-C, alkoxycarbonyl, phenyl,

30 (©  C;-Cg acyl,
(d) Cy4-Cy alkoxycarbonyl,
(e  CN; . -
R is (a) o,
by S;

35 R!® and R1® are independentiy selected from:
(a) H.



F, d,'-CN, hydroxy, (err]-Cerr} alkoxy, (err]-Cerr] acyloxy,
ClerrT-Cerr] 10 al koxycar bonyl, phenyl, (c)
Clerr]-C 8¥OP6/s32 optionally substituted with one or nore JICHYRIS/10992

fol | ow ng: hydroxy, Cerr]-Cerr] al koxy,
Cerr]-Cerr] acyloxy, amno, (err]-{err5 acyl am no, :
amno-Clerr]-Clerr] acyl an no, (d) benzoyl optionally
substituted with (bne cﬁl-ﬁgmﬁ(ﬂfoptxbﬁampbhbaﬁtugéd withlizlogen, hydroxy, CiCy d,
hydroxy, Cferr]- C[err] al koxy, Cerr]-C(err] acyloxy, amno, ([erf]- C[err]
acyl am no, alkox Cerr]-Cerr] al koxycarbonyl am no,

%e) Cerr]-Cd er(E] aI@nycar bonyl, benzyl oxycarbonyl, tertbutoxycarbonyl,

f) carboxamde opt o] ysubstlt ted with err]-Cerr] alkyl or
phenyl on é E4 alkoxyqpiiong bé%ﬁ?ﬁ%e‘ﬁf‘? 30T C] 0XY,q)
trifluoragetyl (e) NR8R9 (h) CO(C[err] Clerr] alkyl); Rlerr] is
(a) H, 'ﬁiﬂ CR{: (c) NHR[ err], 25
(d) derr]-Cerf] al4308ps Qr@ék)rly substituted with phenyl; Rlerr]
and Rlerr] g2 i queper‘gently sel ected from (a) H F,

(b) ClerrT-Cerr] al’kyl optionally substituted with hal ogen, hydr oxy,
Cerr]-Cerr] (b) CHg; al koxy, Cerr]-(err] al koxycarbonyl,
phenyl , 30 ) lof err] acyl, (d) C[err]-C[err]
al koxycarbor?’fsomciandlglgz(lrﬁ CN; Rlerr] i's (a) O

(b) S;1B5 R erln] orerabpBitethe]subjeet invéationde atdompouhd of etruttural Formula i:
(a) H WO 96/ 13502

Pl US95/ 10992 - 5- (b)
C®™r]-Cerr] alkyl optionall y SH[?S'[I tuted wi th hal ogen, hydroxy,
Cerr]-Cerr] al koxy, (c) OH, (d) Cerr]-[err]

~al koxy optionally substituted w t(@Hm/droxy or (Jerr]-Cerr] alkoxy,

S m

" |H O
20 N RS
H
_ In andther aspect the subject invention is composed of structural Formula ii:
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I n one aspect the’ subject
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nis 0 or
invention is a corrpound of structural

err] 15
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In another aspect the subject invention is composed of structural Formula iii:
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In yet another aspect, the subject invention is a compound of structural

Formula iv:
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In yet another aspect, the sﬁbject invention is a compound of structural

Formula v:

3.



VO 96/ 13502

10

156

20

25

30

35

PCT/ US95/ 10992

- 6- I n anot her aspect the subj ect invention is conposed of
structuralwbmemase iii: [err] 5 | N yepPCHOSssDN92
aspect, the subject invention is a conpound of structural Formul a iv:
[err] -

In another aspect, the subject invention is directed toward a method for

treating microbial infections in humans or other warm-blooded animals by

- administering to a patient in need thereof an effective amount of a compound of

Forrm;_l_a I (i-v) as described above. The compound can be administered in a
pharmaceutical composition either orélly, parenterally or topically. Preferably the
compound is administered in an amount of from about 0.1 to about 100 mg/kg of
body weight/day, more preferably, from about 3.0 to about 50 mg/kg of body
weight/day. | ' '

Detailed D ipti f the I "

The present invention discloses novel substituted azetidinyl- and pyrrolidinyl-
phenyloxazolidinones of structural Formula 1 (and as structurally represented in
Formulas i-v) as described above. The compounds are useful antimicrobial agents,
effective against a number of human and veterinary pathogens, particularly aerobic
gram-positive bacteria, including multiply-resistant staphylococci, enterococci and
streptococci, as well as anaerobic organisms such as bacteroides and clostridia
species, and acid-fast bacteria such as as Mycobacterium tuberculosis and other
mycobacterial species.

The R substituents are preferably both fluorine and, more preferably,
fluorine and hydrogen.

The RS substituent is preferably hydrogen, methyl, dichloromethyl,
hydroxymethyl or methoxy. More preferably RS is hydrogen, methoxy or methyl. It
is most preferred that RS is methyl.

* The RS substituent is preferably O, OCH,CH,0, NOH and NOCHj,.

*Alkyl" means carbon atom chains having the designated number of carbon

atoms which can be either straight chained or branched.

 "Alkoxy" means the designated number of carbon atoms attached to an
oxygen forming such groups as methoxy (-OCHy), ethylbxy, butyloxy, etc. and
isomeric forms thereof. '

"Acyloxy" means the designated number of carbon atoms to form an organic
acid where the OH group has been deleted, such as acetyl, CHy CO-; benzoyl,

Cg H5CO-. | -

Cycloalkyl" means the design'ated number of carbon atoms forming
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. and isomeric forms thereof.

"Ph" means phenyl. "Carbonyl" is a -C(=0)- moiety. "Amino" means an
NH,, "alkylamino” is where one of the hydrogen positions is replaced by an alkyl



In yet anot her aspect, the subject invention is .a conpound of structural
Formula v: 25 [err] 35 WO 96/ 13502 ‘
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I n anot_her aS@ect, the subject invention is directed toward a net hod for
treati ngOtPa?WBi al infections in humans or other warm bl oBTEYSTHIR s by
.admnistering to a patient in need thereof an effective anount of a

conmpound of ‘Formula | (i-v) as d_escf’$‘bed above. The conpound can be

administered in a 5 pharmaceytical conposition either orally,

par ent er agh§ "éialkaming I1§.W%F%¥’8%§Y§m5 are re@gﬁfﬁéﬁ’b{oﬁq alkyligreimst ered in

an amount of f“%ﬁﬂ&ébﬁ@alb_k&egpﬁﬂé 54108 4¥3/desd Qdition sgﬁgﬁﬂﬁfgl%?glﬁay’ or €
of bod wel ght/ da

preferably, fromabout 3.0 to about 50 np/k [ y : 10
Det ai | ed Peeparedbyanysf theart recognized means. Typical, acid addition salts include

hydrochloride, hydrobromide, hydroiodide, sulfate, phosphate, acetate, propionate, |
5 lactate, malate, succinate, tartrate, cyclohexanesulfamates, methanesu_lfonateé,
ethanesulfonates, benxenesulfonates, toluenesulfonates, fumarates and other
pharmaceutically acceptable couter ions for amines.
s zetindinyl-Phenyl lidi . |
The preferred absolute configuration at C-5. of the oxazolidinone ring of

10 - compounds claimed ixi_ this invention is as represented in the structures of .F'ormula i |
and ii. This absolute c_onﬁgur_atioﬁ is called (S) under the Cahn-Ingold-Prelog
nomenclature system. It is this (S)-enantiomer which is pharmacologically active as .
an antibacterial. The racemic mixture is useful in the same way and for the same
purpose as the pure (S)-enantiomer; the difference is that twice as much racemic

15 material must be used to produce the same antibacterial effect. It will be apparent
to one skilled in the art that when a chiral center (R not H) is present in the
azetidine fragment of compounds of structural Formula i, ii and iii, then
diastefeomers are possible. These diastereomers, in racemic and enantiomerically
enriched forms, are also within the scope of the compounds of Formula i, ii and iii of

20 the invention. _ |

The preferred method of preparation of oxazolidinones of Formula i, ii and iii
in enantiomerically pure form is depicted in Charts I-VI. Charts I-VI contain
generic structural representations for the preparation of the various compounds of .
the invention centered around the core cyclic structure wherein Q is i, ii or iii.

25 As shown in Chart I, 3-hydroxyazetidines of structure 1 can be deprotonated
with a suitable base, for example sodium hydride, in a suitable solvent, for example
tetrahydrofuran (THF), and then alkylated with alkyl halides, for example methyl
iodide, to give the azetidine ethers 2 (R:u3 = alkyl). If desired, aryl azetidine ethers
2@®R1B = optionally substituted phenyl) can be prepared from azetidinol 1 by

30 employing known procedures (Taylor, C. R., Jr.; Cale, A. D., Jr.; Stauffer, H. F., Jr.
U.S. Patent 4 956 359, 1990). The benzhydryl group of 1 and 2 is removed by
hydrogenolysis in. the presence of a mineral acid, for example hydrochloric acid, and
in the presence of a suitable catalyst, for example p_allad_iux_n hydroxide on carbon, in
a suitable solvent, such as methanol, to give the azetidines 3 (R12 = H, alkyl,

35 phenyl;. Compounds of structure 3 are then reacted with a functionalized
nitrobenzene 4 (X = hajogen or trifluoromethanesulfonate) in the presence of a



The preésent i‘nvention discloses novel substituted azetidinyl- and
pyrrolidinyl - henyl oxazol i di nones of structural Fornula_l é?nd as

st ruct ur al I%Yp?@bﬁs@gent ed in Formulas i-v) as described aB&GraSoyaQs2
conpounds are useful antimcrobial agents, ef fective agai nst a nunber
of human and veterinary pathogens, partlcurﬁrly aerobic 15 grampositive

bacteria, including nultiply-resistant staphylococci, enterococci and
st rept ococci sua@b&%bﬂseéﬁﬁlmép@blf@t&ng&f example dibagic potessivmirhosphate in

clostridia gemof;haﬁfoxfdadomlﬁ als Qf\s&gamﬁ%fhca&n@ﬁqwgﬁf\@;@{

t ubercul osi s act
substituents santabmas &Empaiatvrequ‘ncﬁllylmbmt seruperature torrey thaffordabe adduct 5.

fluorine and rogen, el y

hydr ogen, I%éj 5 Wld Pgrrgt hyIa co-m?ough %r%@@%b%ﬂggfa ) hoxgﬁ‘a\%é

pr ef er abl y5 R[mtédm&cﬁahyh# hygrinoxy,rtheh exsuitablerptdtyéting group, suolsasmlmttew eferred
that RS is

t . . . . The er subst .1 U 18S bI y O
OCH err] CH er ‘]q@dlﬂﬁq‘%{ﬁl&y 1 Bt fp ezgfeh acu% 53#{ lB"on atom
chai ns havi ”%ﬂtﬁ*ﬁixﬂﬁﬁhﬂa&ﬂaﬁhﬁ&&m thef preserize rof mudazaledma !ﬁﬁtﬂﬂe Gﬁﬂe@ﬁsuch as

Slatsrg:]atsfa(rjalnmg]’gk qﬂ’g@or br&%ﬁiﬁg’? &% ambientd teg}?erﬁure B%%n%a@@r i f?@t such

groups as netﬂnglaﬁre@%ﬂ&wm JI wﬂI be/ bpparend s Yhoek KkilRidGin thedrt that thidmeri
forms thereof | oxy" means, t he desi gpat ed, nunber of carbon

atons to 1®r rmratecsinggroup is merﬂé’l T&PW‘F@P?W’FF aUsTRativeRIotectiog grewps,

such as acet yéuch%ﬁfo&i d%beBQBI%éhne, T. W :GVets, P. &Mr'mect:ve Groups in
al kyl" neans the e5|9nate nunber. of car bon,__at ons

cycl opr opyl , @ugani®Sypthesis) Indedht John WilayokdSops: NeWcYW'Bn 39913(9%#?@4@9@
thereof. 35 The nitro gﬁﬂf oS tlﬂﬁex@a{xced %‘EW& hjcﬁ'oébna%n@h thgﬁ ce of a
" Ami no" means I%err I am no’ where one of the rogen -

positions is mubéce@tab;st,aw ﬁéym% palladmm/@rbem ?34¥)2 Raney nickel, and in an
PCT/ Us95/ 1099

“di al kyl a%ngno pmpv\,ﬁ%er so%el}t foﬁ egrmcl)lé’ens ar e2 vlvgg% ylatéﬁ" a lﬁelittghdstem 18
"Phar maceut i catilizedathe peartion mixiture'isfinst ﬁ&ed‘: Waremaye QQMEIM|M thefiltrate

prepaed b o0t aihd el SR agT i SRS ot frpdilel i
acetate, pr opbxoMoaate and benzyl or methyl chloroformate to give the corresponding benzyl
RY = CH,Ph) or methyl R = CH_) urethane derivatives 6. The urethanes 6 are
20 then deprotonated with a suitable base such as n-butyllithium (z-Buli), lithium
diisopropylamide (LDA) or lithium bis(trimethylsilyl)amide, in a suitable solvent
such as tetrahydrofuran (THF) and at a suitable temperature such as -78 to -40°C
. to give a lithiated intermediate which is then treated with commercially available
(-<R)-glycidyl butyrate. Warming to ambient temperature then directly affords the
25 - 5-(hydroxymethyl)oxazolidinones 7 in enantiomerically enriched form.
As shown in Chart 11, compound 7 is then converted to the corresponding
mesylate 8 R = methyl) or aryl sulfonate 8 (Rls = ArS0,, for example p-
toluenesulfonyl) by the action of, for example, methanesulfonyl chloride/pyridine or
methanesulfonyl chloride/triethylamine/dichloromethane or p-toluenesufonyl
30 chloride/pyridine. The resultant sulfonate derivative 8 is then reacted with an azide
source such as sodium or potassium azide in an aprotic solvent such as N,N-
. dimethylformamide (DMF') or 1-methyl-2-pyrrolidinone optionally in the presence of
a catalyst such as 18-crown-6 at a temperature of 50-90 °C to afford the azide 9.
The azide is then reduced by hydrogenation with palladium on carbon or a platmum
35 catalyst in an appropriate solvent such as ethyl acetate or methanol to nge the
corresponding amine 10. Alternatively, the azide 9 can be reduced by treatment



5 lactate, nmalate, succinate, tartrate, cycl ohexanesul fanmates, : B

nmet hanesul f onat es, et hanesul f onat es, benxenesul f onat es,

t ol uenesul fonates, fumarates and other ’ pharmaceutical ly accept abl e

cout er g 5 am nes. Azet i ndi nyl - Phenyl oxazol i di n 1595/10992

The preferred absolute configuration at C-5 of the oxazolidinone ring of 10
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Sons: New York, 1991, especially aqueous hydrofluoric acid in acetonitrile at

ambient temperature, to give the corresponding alcohol. The cdmpounds of structure

12 (R13 = H, alkyl, optionally substituted phényl) represent examples of azetidine-

substituted oxazolidinone antibacterial agents of Formula I, which are the subject of

25 this invention.

The azetidine-containing oxazolidinones 12, themselves examples of
antibacterial agents of structural Formula i, can be further elaborated to additional
compounds of Formula i and also examples of structural Formula ii as shown in

- Chart III. For example, 12 (R13 = H) can be oxidized to the corresponding

30 azetidinone 18 by reacting it with catalytic tetra-n-propylammcnium perruthenate in
the presence of N-methylmorpholine N-oxide and molecular sieves in
acetonitrile/dichloromethane. Compound 18 is an example of an antibacterial agent
of structural Formula ii. The ketone moiety of 13 is amenable to further '
modification. Reaction of 13 with Lawesson's reagent or alternative reagents, as

35 described in March, J. "Advanced ‘Organic Chemistry”, 4th ed.; John Wiley. & Sons:
New York, 1992; p 893-894, provides the corresponding thioketone 14 R =8)
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derivatives, such as anhydrides, alkyl chloroformates, isocyanates and the like, in

the presence of appropriate bases, and in suitable solvents known to one skilled in
the art. Compounds 14 and 15 represent examples of oxazolidinone antibacterial
agents of structural Formula i and ii.

30 Charts IV-V'I outline procedures to prepare examples of structural Formula i
wherein R1 is a group other than OR’. As shown in Chart IV, the mesylate 16,
obtained by reacting azetidinol starting material 1 with methanesulfonyl chloride in
the presence of triethylamine and dichloromethane, is reacted with a variety of
nucleophiles. For example, treatment of 16 with ammonia, primary amines or

35 secondary amines affords 3-aminoazetidines of structure 17. Similarly, treatment of
16 with thiolates or cyanide provides the adducts 18 and 19, respectively.
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addi ti ona mé)qoun s of Farnmula i al so exarrpl es of structural

Formul a Penzhydzylopetecting grouewérltwll is thﬁarre@mépbﬁé hydrogepplysisjinthe) can be
oxi di zed g* L&@opgsﬁﬁ&mr&mgsﬁ%@%ﬂe dibh hydfoie@et 615‘9a1‘b5n"‘4aﬁi13}

catal yti ¢ tetra-n-propyl amoni um perr ut henate i n presehce

N- met29y | Heg preseneecofia miineral Asid, for example hydroghloricracid, to give the

acetonit &m%@@gﬁ RO 13 is an exanpl'e of an antibacteri al
agent 5&&%@9@?&%@% ural For r(rul a i he ket one noi eténof 13 is anenable to

further @airt Vooutlioes tire elebpraticst of igtexmefiate aeetidines 2240 gaampies of
Cher ot r fFactFRPEBFBuIg AR n(COR ). PHe edfilryls clenudtAERAT TR, @)
provi des desegibedrin Ehpatidi (pmapourkdo22 isinitialiyfanvetted tS)the mtrobenzene :
25 derivative 28. Reduction and conversion to carbamates of structure 24 is
accomplished as described p_revi'ouﬂy. As described in Chart I, intermediate 24 is
elaborated to the optically active 5-(hydroxymethyljoxazolidinone 285. Application of
procedures outlined in Chart II then allows for conversion of 25 to compounds of

structure 26. Removal of any appended protecting groups, for éxample BOC groups
30 on compounds where R1 is amino, is achieved by methods known to one skilled in
the art, for instance those described in Greene, T. W, Wuts, P. G. M. "Protective
Groups in Organic Synthesis", 2nd ed.; John Wiley & Sons::New York, 1991. The
resultant free amino group can then be N-alkylated or N—_ac:}lated, if desired, to give
additional compounds of structure 26, which are examples of oxazolidinone
35 antibacterial agents of structural Formula i.
Chart VI depicts a variation of the chemistry outiined in Chart IV wherein
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and ii. Chart.s LV: VI, out cedures to re Ies of
struct ur aI &} 18 fogapounds of #ﬁﬁ?ﬁi E oSt ﬁse?Pﬁtﬁ'g‘%“@[eﬁéFﬁo

shown in ChamhidhVard the subfect af thisGnvention. cAlteinativelyy theaﬁtidiﬂylaaltbbtxdita@
st it ing mat eéb'e%e&ia\é\é &E &%&)glqe 31%' Jrg@durecshl)gtrhlng in ra.':hart:s I and 11, is oxidized to

the corresponding azetidinone 85 (R17 = 0) with, for example, catalytic ruthenium

25 tetroxide in the presence of a suitable oxidant, such as sodium metaperiodate, and in
a suitable solvent sytem, for example ethyl acetate/water. To prepare examples of
compound 35 where R17 is S, selected azetidinone intermediates are reacted with
Lawesson's reagent or the like. .

Examples of azetindinyl-phenyioxazolidinones that can be prepared as part of

30 this invention are as follows:

1. (S)-N-[3-{3-fluoro-4-3-methoxy-1-azetidinyliphenyl}-2-oxo-5-
oxazolidinylimethyllacetamide

2. (S)-N-{{3-{3-fluoro-4-(3-hydroxy- l-azetidinyl)phenyI];Z-pxo-S-
35 oxazolidinylimethyljacetamide



the presence of tr.iethylamai ne and dichl oronethane, is reacted with a
variety of . nucl eophi |l es. For exanple, treatnent of 16 with ammonia, ’
primary ami nes or 35 secondary am nes ‘af fords 3-am noazeti di nes of

struct imlarly, treatnment of 16 with thiol I ani de .
provi dgig?%ésgﬁducts 18 and 19, respectively. %ﬁ%&f@ﬁéﬁ _
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Conpound 19 can be reduced with lithi dibtal uni num hydride and the like to

conver el (o A HE ek AR dimeBdR b oSBTy [ ca i n the art

can further tpaasdiayiphérsyl)-2-oxo-6axbgoiidinylimethiylihsetamidsl to t he

correspondi ng carboxam de or various acyl groups 5 which, after further
el aboration, conprise additional exanples of antibacteri al agents of
structural Fo(gpﬁq[3-[3-@W(Bi§xolf.am§uiﬁﬁ)ﬂmyg@-{,ﬁ.5her N al kyl at ed by
procedures known to one étg bl ed in the art, including treatnent of 17 and
20 wi Bh sragplidinyljaethylacetamidest s in the presence of a suitable base.
Al ternatively, selected al kyl groups can be appended on the nitrogen

of 17 and 20 l()g a reductive alkylation 10 procedure as_described in March,
J. "Advafced @uNriE[3Auenost I3, imethoxyimino)-lrazetidinyllphenyll-2e0x0frs: New Yor k,

1992; p 898- 900, , hidid Nfin&BsBactimidd NO i nternediates 17 and 20, when a
t1s

free NH is present, 1 ecessary to protect these noieties to enable
sonme subsequent reactions to proceed uneventfully. The am no group can be

(Cor 0 B P e B B b o e, o

required, enpbsszoliginyllmethylecetamidelescribed in Geene, T. W; Wits, P. G

M "Protective Goups in Organic: Synt hesi s", 2nd ed.; John Wley & '

Sons: New York, 1991, p 309 403. The benzhydryl protecting group of
17- 21 i s7t hen (SN [B-Avotvyit hydroky-8imethyl-l{azetidinyphemyl2-omb-5a sui t abl e

catal yst, for exanple .palladi hvdr oxi de on carbon, and in 20 the
presence of a °f e -‘3’138? ?’ﬂfger%‘gerrpl e hydrochloric acid, to give the

i ntengedi ate azetidines 22 (Rlerr] not OR[err]). Chart V

outlines_the j An_of . it er edi.at.e etidines 22 to exanpl es of
structur & Fo?‘%@gtﬁ:{'&f‘%ﬁ’@% &%%t?‘ilﬂﬁpmﬁg%%’fﬂ' try is essentially

i dentical to bhsdolidinyliinethyllacetaimideChart |. Conpound 22 is initially
converted to the nitrobenzene 25 derivative 23. Reduction and conversi on

to carbamates of structure 24 is acconpl i shed ‘as descri bed previously.
As described ($)-Ki[f8-[3-fluorord-(3-HipdhioRy-2-0k8-1-azetidinyl)phenyl)-2-oxo-5-

20 oxazolidinylJmethyllacetamide : :

10. (S)-N-[[3-[3-fluoro-4-(3-methoxy-2-oxo-1-azetidinyl)phenyl}-2-oxo-5-

oxazolidinylimethyl]acetamide : .

25 11.  N-[[3-[3-fluoro-4-(3-methyl-2-oxo-1-azetidinyl)phenyl]-2-ox0-(55)-
‘oxazolidinyllmethyllacetamide

12.  (S)-N-{[3-{3-fluoro-4-(3,3-dimethyl-2-ox0-1-azetidinyl)phenyl}-2-0x0-5- - -
. oxazolidinyllmethyljacetamide
30 ' .
138.  (S)-N-[[3-[3-fluoro-4-{3-(hydroxyimino)-1-azetidinyljphenyl}-2-0zo-5-
oxazolidinyl}methyllacetamide '

14.  N-[[3-[3-fluoro-4-[(2R)-methyl-3-0oxo-1-azetidinyllphenyl]-2-oxo-(55)-
35 oxazolidinylJmethyl]acetamide



el aborated to the optically active, 5-(hydronet hyl )oxazol i di none 25.

Appl i cation of procedures outlined in Chart |1 then allows for

conver si onyyj 9¢7B3sé0 conpounds of structure 26. Renoval elcTARYs/fwpended
protecting groups, for exanple BOC groups 30 on conmpounds where Rerr] is
am no, is achieved by nethods known to one_gkilled in the art, for

i nstance those described in Geene, T. W; Wits, P. G M "Protective
Goups in O gani C NPy cro-4-[285)-Rekhyl-3QB- 17 BHin% 1 1PABRYI). Do XBS K 1991
The resultant free amno group can then be N-al'kylated or N-acyl ated,
if desired, to gi vxazolidigyidmethyhlareteigounds of structure 26, which are
exanpl es of oxazolidinone 35 antibacterial agents of structural Formula i.
Chart VI depicts a variation of the chem stry outlined in Chart |1V wherein
WO 96/ 13502 16.  N-[[3-[3-fluoro-4-[3-(methoxyimino)(2R)-methyl-1-azetidinyl)phenyl]-2-oxo-
PCT/ US95/ 10992 2 . ' -13- t he
hydr oxyazeti di nyl p(ﬁg?fﬁ%?g%ylugfeﬁ%%aﬁe%dﬁedi ate 12 (Rlerr] = OH is

converted to the correspondi ng nesylate 27 by the action of

met hanesul fonyl chl,orj deqin t [ €SENCLLOf i tahl.e e, ch as
triethyl ani net 'angqg{#"giﬁﬂ‘éﬁfﬁﬁgtgf(m°&w'ﬁs )fIBFt%yili'az ;ggw?]gienylig-oxo-

di chl or onet hane. TBS)-6edmlidimleathyllacetdthidel acenents described in Chart 5
IV for the nesylate 16 can be carried out on the nore functionalized
mesylate 27 to gi ve conpounds 28-30. Enpl oying procedures simlar to
those desgyi bgd i NSEMR[(B-[3-fluord-¥[3-EliflGaronhFlenyel-hadidiRyligienyfiilesyisls 31
and 32. Conpounds 28-32. .ar exanpl.es of oxazolidi none anti bacteri al
agﬂs of struct ure¥az methyllagetamide o the subject of this

i tion. It will be apparent to one skilled in the art that 10 conpounds
.28-32 are nerely representative exanpl es and are_thensel ves anenabl e

to further chéni cdS)ALHB3-Suored-(3-bmatheeymethyienskrdtazetidinyllpbenyll-gtoxadt ur al

Formul a i . idih sbldiges procedures to prepare conpounds
. oxazolidiiffimetltyl]al ges p prep np

of structural Fornula 1|tm| t|\'ﬂ.)J1]2-Azet| di nones of structure 33 are treated

with an abPpropriate base, for exanple sodi um hydride, in a suitable

sol vent  Tor 4t ags & bl dubrdlk VS R HERIALAA Bibeidiny hibaBS BALALE, VNI OB 1S

then reacted Wth a’functionallzed erivatlve (X =
hal ogen) to furni sixagblidinpldmethydlacetamide| | be apparent to one skilled in
the art that appropriate protecting groups, for exanple those
~described in Geene, T. W; Wits, P. G M "Protective Goups in
Organi ¢ Synt 123si s"(S)-N+3¢8-luoimi3-(ibbthoxgamino)-1Szetidinytiphayll-2-0k681, are

required r sel ect IR h.substituents of 20 conpound 33.
| nter rrediéaé)e 34 caoﬁg%&gk@éfma\%é%{ieeps outlined in Charts | and I
to conmpounds of structure 35, t_hemsel ves exanpl es of structural For mul a
H 22.  N-{[3-[3-fluoro-4-[2,4-dimethyl-3-0x0-1-azetidinyl]phenyl]-2-ox0«(5S)-

. oxazolidinyljmethyl)acetamide

25 23. N-{[3-[3-fluoro-4-{2,4-dimethyl-3-(methoxyimino)-1-azetidinyljphenyl]-2-oxo-
(5S)-oxazolidinyljmethyllacetamide

24.  N-[[3-[3-fluoro4-{2,4-dimethyl-3-methoxy-1-azetidinyllphenyl}-2-0xo0-(5S)-
oxazolidinyljmethyllacetamide
30 |
25.  (S)»-N-[[3-[3-fluoro-4-[(3S)-methoxy-(2R)-methyl-1-azetidinyllphenyl]-2-oxo-5-
oxazolidinyllmethyllacetamide

26. (S)-N-[[3-[3-ﬂuoro—4-[(3R)-methoxy—(2S)-methyl—1-azetidiny1]phenyl]-2-o:‘m-;'3-
35 oxazolidinyl}lmethyllacetamide



which are the subject of this invention. Alternatively, the
azetidi nyl -substituted I nternmedi ate 36, prepared via procedures
outlined in Charts | and Il, is oxidized to" t he correspondi ng

azeti d'@gﬁﬁfﬁ@ﬁ( Rlerr] = O wth, for exanple, catalytic g%&%%I%;S

t et r oxi e presence of a suitable oxidant, such as
net aperiodate, and in a suitable Sfé vent sytem for exanple ethyl
acetate/water. To prepare exanpl es of conpound 35 where R[err] is S,

o thetidte SRS HSENRIE RS R Ry L prig BT Es%eée?ﬂit”t

can be prepar e&agghgﬂgnnﬁihﬁ]}ceﬁa&hael nvent ion are as foll ows:
(S)-N-[[3-[3-fluoro-4-(3-nethoxy-1-azetidinyl)phenyl]-2-oxo-5-
2.

oxazol i di nyl ] met hyl ] acet am de

(S)-N-[[ 3 3- flsyn-as 3fffuoh<y~dr[@m xﬁma&eﬁoz@)méthyhﬁayéddxaynmen@u %xo-s-

oxazol i di nyl ] met hyl] acet am d
PCT/ USH5/ 1099 20xazolidi yllmethyllacetamde - 14- 3.

(S)-N-[[3-[3-fluoro-4-[3-[N-(2- quoroethyI) N- net hyl am nol -
azeti di nyl ] phenyl ] - 2- oxo- 5- oxazol i di nyl | net hyl ] acet am de

(S) - r\ﬁ[g 29 |3] f -3343(113100«-613fhlpm-ﬂ@zﬁvdipwﬁphgms]ll-zwm@-wzolsdmyl]-
oxazolidin
(S)-N-[13- %/3 ﬁgwli—ag&??ﬁ?%ret hoxyi m no) 1-azeti di nyl ] phenyl] - 2- oxo- 5-

oxazol i d| nyl ] met hyl ] acetam de - 10 6.

e L A st ok BB >
oxazolidinyljmethyl]acetamide .
31.  (S)-N-[[3-[3-fluoro-4-{3-fluoro-(2S)-methyl-1-azetidinyllphenyl}-2-o0xo-5-
_ oxazolidinylJmethyllacetamide
15 _ _
32. (S)-N-[[3-[3-ﬂuoro—4-[3-[(hydroxyacety1)amino]—1-azetidinyl]phenyl]-2-oxo-5-
oxazolidinyllmethyllacetamide

33.  (S)-N-{[3-[3-fluoro-4-[3-{(methanesulfonyl)amino]-1-azetidinyllphenyl}-2-oxo-5-
20 oxazolidinyljmethyljacetamide

34. (SN -[[3-[3-ﬂu‘oro—4-[3-[(formyl)amino]-1-azetidinyl]phenyi]-2-oxo-5_- o
oxazolidinyljmethyllacetamide .

25 35. (S)-N-[[3-[3-fluoro-4-[3-[(acetyl)amino]-1-azetidinyliphenyl]-2-0x0-5-
oxazolidinyllmethyllacetamide

36.  (S)-N-[[3-3-fluoro-4-[3-[(methoxycarbonyl)amino}-1-azetidinyl]phenyl}-2-oxo-5-
oxazolidinylimethyllacetamide
30
37.  (S)-N-[[3-[3-fluoro-4-[3- [(benzyloxycarbonyl)amno]-1-azet1d1nyl]phenyl]-2-oxo-
5-oxazohdmyl]methyhacetam1de
Pyrrolidinyl-Pheny] lidi .
The present invention discloses novel substituted pyrrolidinyl phenyloxazolidinones
35 according to the structural Formulas iv and v, above. The compounds are useful
antimicrobial agents, effective against a number of human and veterinary pathogens
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racemic modification of intermediate amine 11 (as described in Chart XII) with an
appropriate optically active acid such as dibenzoyl tartarate or 10-camphorsulfonic
acid, followed by treatment with base to afford the optically active amine. Although
the (S)- enantiomer of this series of compounds is preferred since it is
pharmacologically active as an antibacterial, the racemic modification is also useful
in the same manner as the pure (S)- enantiomer; the difference being that twice as
much racemic material is required to elicit the same antibacterial effect. In
addition, it will be apparent to one skilled in the art that when a chiral center is
present on the pyrrolidine moiety of compounds of structural Formula iv and v that
diastereoisomers are possible. These diastereomers, either in the racemic or
configurationally enriched forms, are also within the scope of the compounds of
Formulas iv and v of this invention. '

The preferred method of preparation for the pyrrolidinyl
phenyloxazolidinones of Formula iv and v in enantiomerically pure form is depicted
in Charts XI-XIX. Charts XI - XIX contain generic structural representations for the
preparation of the various compounds of the invention centered around the core
cyclic structure wherein Q is iv or v. ' '

As shown in Chart XI, derivatives of structure 1, either commercially
available or prepared by modification of literature methods, (US 4,753,953) can be
protected with a diol, such as ethylene glycol, under conditions of acid catalysis with
azeotropic removal of water to form the acetal 2. The N-benzyl group of 2 is then
removed by hydrogenolysis in the presence of a noble metal catalyst, such as
palladium on carbon or palladiun_1 hydroxide on carbon, in a.suitable solvent, to give
the pyrrolidine derivative 3. Pyrrolidine derivative 8 can be treated with a
nitrobenzene derivative 4 (Y = halogen or trifluoromethanesulfonate) in a suitable
base and solvent combination, for example dibasic potassium phosphate in DMSO,
and a suitable temperature, typically ambient to 90°C, to afford adduct 5. The nitro



16. . : .
N-[[3-[3-fluoro-4-[3-(net hoxy| m no) - (2R) - net hyl - 1- azeti di nyl ] phenyl ] - 2- oXo-
5 (5S) -oxazol i di nyl ] net hyl ] acet am de 17

N-[[3-F 4- [ 3- (et hoxyi m no) - (2S) - net hyl - 1-azetidip henyl ] - 2- oxo-
(5S) - 0)}'22%{5 |%yl ] met hyl Jacetamide 10 - 18. é(T’ng”/mX”]

(S)-N-[[3-[3-fluoro-4-[3-(difluoromet hyhgne) 1-azetidi nyl ] phenyl]-2-oxo0-5-
oxazol i di nyl ] met hyl ] acet am de

CEES T e T RPN
(S) - N[ ZucB-dd wmhﬂm[ olr éd1beh @xwmenaﬁéy dickaldihi £buiydtle BER¥h, s8clP 48 ebhy]

i di | 1 et hy d
((”é? Zﬁp '[ [ ;]qyesatgf qxot:earaiw?so%\inme FHE L0 a%s the gpiline fegiyative 8nyWhep THB is- 20

oxazol i di yueli] SPEHEYddI AR fewtHie reductwn, #4s not necessary to
N-[[3-][3-fluoro4-[2, 4-di net hyl - 3- oxo-1-azet i di nfllll-ypherr?)llmve th%)%%ta(l%sé

oxazol $ difiljratian mxw&éeﬁamenwvezﬁsbut merely to purge the reaction vessel with

N-[[3-]3- 2-
(155 gy o A 40 WIGHRARRA el iGN 2 O

N [ [ 3- [ 3-4nditneat 4h¢ 2esnliingreedied naxtmmﬂyeljhezzbenzaln;/mephudm)ﬂm&meme t®S) -

| ?é??ﬁl'[i’@f‘%].ﬂﬁ?&%%%%f&?&%’* A5 PR - CHEPh) or methyl carbamate (R4 = CHa)

derivativeaZio| Eithesyof thetdaybémam demdm‘res 7 can l&6deprotonated with a
( S) 2 N [ achifad) e Gt ﬁ@&ﬁ%bg i itdbbhopn 2r8hé LX), RN - 2- 0x-
bis(trimethylsilyl)amide (LHMDS), in a suitable solvent, such as THF, N, N- .
dimethylformamide (DMF), or mixtures thereof, at a suitable temperature, such as .,
-78°C to -40°C to give a lithiated intermediate which is directly treated with

commercially available (R)-(-)-glycidyl butyrate. Warming this reaction mixture to

15 ambient temperature then affords the (hydroxymethyl)oxazolidinones 8 in highly
enantiomerically enriched form.

As shown in Chart XII, compound 8 can be converted to the correspondmg

mesylate (R1° = CHj) or tosylate (R15 = p-CHgCgH,) by treatment with
methanesulfonyl chloride in the presence of triethylamine or pyridine or p- '.

20 toluenesulfonyl chloride in the presence of pyridine. The resulting sulfonate
derivative 9 can then be treated with an alkalai metal azide such as sodium or
potassium azide in an aprotic dipolar solvent such as DMF or N-methylpyrrolidinone
(NMP) with an optional catalyst such as 18-crown-6 at a temperature in the range of 4
50-90°C to afford azide 10. The azide 10 can be reduced to the corresponding amine .
25 11 by hydrogenation in the presence of a palladium, platinum or nickel catalyst, in
an appropriate solvent such as ethyl acetate, THF, or methanol. Alt_ernatifrely, azide
10 can be reduced by treatment with triphenylphoshine or other trivalent
phosphorus compounds in a solvent such as THF, followed by: addition of water.
Amine 11 can also be prepared by treatment of sulfonate 9 wit_h' potassium
30 phthalimidate in DMF at 40-90°C or in refluxing acetonitrile to afford the
phthaliinide 12 which is then deprotected by treatment, for example, with aqueous
methylamine in refluxing ethanol affording 11. A more direct route to amine 11 is
the treatment of sulfonate ® with aqueous ammonia solution in an isopropyl alcohol-
THF solvent system in a sealed tube heated at 75_-105‘_’0 in an oil bath. Amine 11 is
35 then acylated by reactions well-known to those skilled in the art to give '
(acylaminomethyl)oxazolidinones of structure 13. For example, amine 11 can be
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(S)'- N[ 3- %% 13%%- 4- [ (3S) - hydroxy- (2R) - net hy- 1-azeti di nyl ] Bﬁi&?ﬁ’m?%xo 5
oxazol i di nyl ] met hyl ] acet am de 28.

(S) N-[[3-[3-fluoro-4-[(3R)- hydroxy (2S) - rﬂe?‘hyl 1- azet|d| nyl ] phenyl ] - 2- oxo-

5 oxazol i di nyl m_de
( S)-N-N[3-[ Freatedrwith amadiy ﬁgﬁ&% %?@Sﬁ’g idg 1y ﬁh%ﬁmsrn@ e baseosuchors eyidipp-
met hyl ] acet thyle0hing &t temperatures ran§1ng from -40-40°C to Iprovuie the acyl
(S)-N-[[3-[3-fluoro-4-]3:fl uoro-(2R)-ne 1-azetidiny - 0X0- 5-
oxazol i di nyl derinative] b BRamiapsionally sub%uted alkyl) It can be seen that under similar

(S)-N-[[3-[3d '@gﬁ %féaxki%ng 'zgﬁ%g@ﬂ ragsz-.w{wés 3681 b ahte dah 1 R4811Y-

oxazol i di nylfe acet am

(6) N-[[35] 3prelpmcb Eiradly} (reptmentyofc yithcagueops acidzsudhoampitdluenesnlfonie- avid-
I
(S) N[]3-] SIWT??‘)éer%@gflc Q ,(#gfﬁgynzlglj&?%%%@mfu#&{ R aé'e%oi%?nyltf’phenyl ] - 2-ox

0-5-.20 correspondjzxgl datbonpil jdexivativ¢ 34 ethich depresents anaakample of pyrrolidinone-
(9)-NTL3- (30l por gt L LoV AN AR RIERE! | LAd AR e Qifedin e
art that other embodiments of a compound of Formula iv can be prepared from 14.
10 Reaction of 14 with Lawesson's reagent or other alternative reagents such as
hydrogen sulfide would afford the thioketone derivative 15 (R® = S). Oximes (RS =
. NHOH or NHOCHj) can be prepared from 14 by treatment with either
| hydroxylamine hydrochloride or methoxyamine hydrochloride in the presence of a
base such as pyridine or sodium acetate in a solvent such as methanol. Hydrazone

15 derivatives (R® = NNHR!2) can be prepared by treatment of 14 with hydrazine
derivatives. Similarly, imines ®S = N'Rm) can be prepared by treatment of 14 with
a primary amine. Olefinic derivatives (RS = CR1R1?) can be prepared by treatment
of 14 with various olefination reagents such as phosphorus ylides (Wittig reagents),
phosphonate esters (Horner-Emmons Reagents) or other reagents known to those

20 skilled in the art. It can easily be seen that reduction of the olefinic bond by
catalytic hydrogenation or other methods will provide examples of structural
Formula v. .

. Charts XIII-XV outline the preparation of examples of structural Formula v
' wherein R! = OR?, R® = H and n = 0. As shown in Chart XIII, intermediate 1,

25 described in Chart XI is reduced to the aicohol 18 by treatment with any of a
number of standard hydride reducing agents such as sodium borohydride, lithium
aluminum hydride or the like. The benzyl protecting group of 16 can then be
subsequently removed by hydrogenolysis using a catalyst such as pallaﬂium
hydroxide on carbon, or 10% palladium on carbon vo give amino alcohol 17. It must

30 be noted here that some examples of 17 may be commercially available, but the
possibility of the de novo synthesis of 17 must be considered, in order to include
more complex examples of high antibacterial interest. Amino alcohol 17 can then be
allowed to react with a nitrobenzene derivative such as 4 (Y = halogen or
trifluoromethanesulfonate), in the presence of an appropriate base such as dibasic

35 potassium phosphate in a suitable solvent, such as dimethylsulfoxide at '
temperatures in the range of 40-90°C to afford 18. It will be apparent to those
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¥armed t9,Am PBF?*EP‘T’FBFW (#“?&%}ﬁﬁé‘hﬁf structural Formul a i v and

(hydroxymethyl)oxazolidinones 22.

It can be seen by those skilled in the art that intermediate oxazolidinone. 22 o

can be used in a number of ways to prepare various embodiments of compounds of
structural Formula iv. As Shown in Chart XIV, oxazolidinone 22 can be converted
to (acylaminomethy)oxazolidinone 28 by a sequence of reactions identical with that
used to convert compound 8 to compound 13 in Chart XII. The protecting group of
23 (R = Si(CHg),t-Bu) can be removed by standard methods known to those skilled
in the art, such as treatment with tétrabutylamindniu'm fluoride in THF to afford
alcohol 24, which is an example of a compound of struciural Formula v. Compound
24 can be converted to a number of derivatives 23 (R =R’ = optionally substituted
acyl, alkoxycarbonyl, carbOxamide, ‘etc.) by treatment with various carbonyl
derivatives, such as anhydrides, acyl chlorides, alkyl and aryl ciﬂoroformates,
isocyanates, and the like, using appropriate baseé and catalysts in suitable solvents
known to one sk_i]led-iﬁ the art. Thus; compounds 23 and 24 represent examples of
oxazolidinone antibacterial agents of structural Formula v. | -
Another use of intermediate oxazolidinone 22 is illustrated in Chairt XV. As
shown. 22 (R = 'Si_(CH3)2t-Bu) can be protected, for example, by treatment with tert-
butydiphenylchlorosilane and an appropriate base such as diisopropylethylamine
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ei t her benzystrucuméﬂ‘lt)ylnu%Vor of or mat e to gi ve the correspondi ng benzyl

(Rlerr] = CHerr] Rk o _ r
derivatives 7. Either oﬁf?m %ﬁgﬁ% #egagﬂl%]édb%m&%ﬁ%ggﬁ% d
with a 10 | whereR iathe anhﬂ’htatcdmmmwmmebhl thrtl XVhpulines ﬁhscqasowllerea

Solvent . ucNHIhien = ' R ShotE) Rpi Pl BB st Rndil Gostletdhor

t hereof, at preparedby enethnqhemﬂlkmwnsmcﬂhem optionally protected as elther the
 trifluoroacetamide (R = COCF3g) or the tert-butoxycarbonyl derivative (R = COyt-Bu)
. is hydrogenolyzed in the presence of a suitable catalyst such as palladium hydroxide
on carbon in an appropriate solvent such as methanol to remove the benzyl
25 protecting group aﬁ_'ording pyrrolidine 30. Pyrrolidine 30 can be reacted with a
nitroaromatic compound such as 4 in the presence of a suitable base, such as dibasic

potassium phosphate, in an appropriate solvent, such as dimethyl sulfoxide (DMSO)
or DMF to afford displacement product 31. The nitro group of 31 is reduced by
hydrogenation in the presence of 10% palladium on carbon or W-2 Raney nickel in a
30 suitable solvent such as THF or ethyl acetate to afford aniline derivative 32. The
aniline derivative 32 is not routinely isolated, buf generally is treated directly with
saturated sodium bicarbonate solution and an alkyl chloroformate derivative such as
benzyl chloroformate or methyl chloroformate to afford the corresponding benzyl
R4 = CH,Ph) or methyl RM = CHjy) carbamate derivative 33. In the case where
35 383 is protected by an acyl derivative, it is necessary to remove the protecting group
" by appropriate means well-known to those skilled in the art to afford primary amine



-78[err]Cto -40[err]Cto give a lithiated internediate which is directly
treated with commercially available (R -(-)-glycidyl butyrate.. Warm'ng
this reaction mxture to 15 anbient tenperature then affords the

(hydr o: oxazolidinones 8 in highly enant i omer. i ched
form WH‘EE/E%% As shown in Chart XlIl, conmpound 8 can gﬁ%’é éd to the
correspondi ng nesylate (Rlerr] = err]) or tosylate (Rlerr] =

p- CH[err]C[err]H[err]) by treatnent wi f met hanesul f onyl chl orlde in

t he pres t | agj, ne 0 toluenesulfo hl ori de
in the pr‘&ﬂeﬁg’é{ c# pﬁ%% f’éﬁ?ﬂﬂ"ﬁb ‘HEF? Lrea derivatiye, g P?/ '9 can
- then be tNehinethyliirea af mlrk-atb”enzymﬂa iazhegréstmie aﬁfo?ﬁfildémbraé under

t i d di pol t
b o B loyraf b o, o b Alme (g
18- cr own-ipathzyd (R@aﬂgﬁhvtﬁamﬂemﬁv&%@ssof'rnazone%‘3 QA theh b &egr@c%gﬁée%l by

azide 10. The azid can be reduced to the correspondln%
rer

hydrogﬁendﬂ i bagesush psanchytyllithium, Hehingydiisapreny dithlumat al yst ,
i n s ERRY sty iSaniidle $8 1 soteill dhth S IMFSGi Bl fires BIDMP PR

Alternatively, azid can be reduced by treatment
tri pheny| tempenatuzenin therange of v °tet-40°C to givesplithiated denvetive which #s sol vent

o1 epar o Sreotp PR il oBkually SealME T LelyelOHl Bfothiel Mty v

at 40- 90[remthe® fsrthen wamMorgnhregt bempcmtuetm affordr d the pht hal i mi de

12 whjch 2859 reatment, for exanple, wth agueous
mathy*(gtm(n I'n re?ﬁa I'n ano?éaffordl ng 11. A nore direct route to am ne

11 is theChmMrdesuibslﬂlb@nnvesﬁ)mfttnaamaemm t cvalpounds of N an
| sopropyl THE. . sol v a _sea t ube heated at
75-105[ e ﬁrmq anA%F]im%t Dt %m_'t §§]§aq hﬁﬁ%‘@%ﬁttﬂd by reactions

wel | - knomdlanﬁﬁm&h?l@bﬁmﬁdinbném oy tnehns fflentical to those used to convert

(acy! am noret I PLaLoL EhGh Ofne LAY o or £7 La S ey "¢ 11 02"
PCT/ U.EQSS/HM sis wn'.l(:j aqthulaous hydrochlomr:] acid c:jr treatmeﬁt with saturatedfani:ﬂgmum )
treate c e or ride i,n.the presence,of a base such -
as pyr  aidneride sqlition foaford srffe 88" Compannd Becn Be Goneried abs;[ dirlc
to provi darbdifyl deyviatives SE(R %pmﬁ? subbtitutéd ﬂmtw

alkyl). It can be seen that r sim]| ar reac #g &on It ons that

ot her acyiFeafen Jyith yarioys, ‘fﬁ*ﬁi’?&ssucézﬁ ara @8far ed. _
Finally, atmﬂaéﬂaaateylemoleafofmhas wéefuh%t@scwh uwmae sﬂsﬁe%afse@ daci d
I N aqueous acetone hydro yze the ac functlona |t to affor the
corr g%(bo awn fopRe @ | eorgpound

pyrrol i dlsp% be conveﬂmhw utnﬁﬂnwtdfwﬁebﬁbuwm R Qf opE%Hn& §ub¥t1tult£d can
be seen by those skilled in th
straight or branched chain alkyl) by treatment with an appropriate aldehyde or
ketone in the presence of hydrogen gas and a catalyst such as 10% palladium on '
carbon or a reagent such as sodium cyanoborohydride in a protic solvent such as '
25 methanol. Alternatively, 38 could be treated with an optionally substituted alkyl
halide in the presence of a base such as sodium carbonate in a suitable solvent such
as THF or acetonitrile, optionally in the presenée of water. Thus prepared,
compounds 39 and 40 constitute examples of compounds of Formula ¥ where n = .
Chart XVIII describes the preparation of examples of compounds of structural
30 Formula v where R® = H, R! = NR®R? and n = 1. As shown, pyrrolidine derivative
41, available by known methods, 8 optionally protected as either the
'triﬂubroacet_émide (R = COCFg) or the tert-butaxycarbonyl derivative (R = COg¢-Bu)
. . is debenzylated by hydrogenolysis in the presence of a cat:_a.lyét such as palladium
hydroxide on carbon, or 10% palladium on carbon in a suitable solvent such as
35 methanol to afford 42. Pyrrolidine 42 can be allowed to react with a nitrobenzene
derivative such as 4 in the presence of a base, such as dibasic potassium phosphate.



art that other enbodiments of a conpound of Formula iv can be prepared from
14. 10 Reaction of 14 wth Lawesson's reagent or other alternative
reagents sUtPI6(3S02 hydrogen sul fi de woul'd afford the thi o R&THIRES/10992

derivative 15 (R err] S). xines (R err] NHOH or NHOCH[ err]) can
be prepared from 14 by treatment with elthe'43 hydr oxyl am ne

hydr ochl ori de or nmethoxyam ne hydrochloride_in the presence of a_ base
such as pyridn r&esocb‘f‘e@c?@ichrﬂﬁzﬂé@?élye spHoxide PMS) te aflerd shearomatic dlsPER?P@EEhe

15 derl vall ve8adeRlay. " Aryl dibdRaRiq 43 ﬁ%eh@dmeawﬁfhﬂageﬂamtm ;ﬁB

wi th hydrazi deriv ar y, 1mnes r] NR[ e can
be prepared ycdtalyat,rsach a@fm%lpaklarhum on ca;bpn iofe 12 chtelelhl mstdvent such

L Vo, LR P O SR ARNGR, Doy 0

r.eagen: S) i<5 rou?ﬁbltg&pdsiaml, bu&i&ﬁt&rﬁnjntnﬁteﬁh:mtb' mhgamm):ed)s%dmmer Chat
reagents kno S e e al eas een tha
reduction of Vl\g?i’é'gﬁ?%f’ P‘%’ ld’ié‘f’@r?ﬂec ag]‘@;e oﬂ’egl?ﬁot her

EhEt hOdSX\INII : | )Zd\%!&ﬁfo?ﬂxawedhrﬁﬁ'aﬁl m‘e @i'fdspbn&mg benz;ql (R HoPh) or methgl (R14 I
arts - utl e aratjo exanpl es st ructyral Forgula v
wherein R errgC gﬁ“Pf éé) ‘ng'] —‘1#4 gﬂ]@‘en @Hﬂmﬁeﬁt" 40 mqu
i ntermediate cﬂenv%ﬁvéeﬁ% hb&&ism t{amhiovxlthe teetinge froup B)hﬁp praG masndyvell-

treatment with any of er of a dard drlde
such as sHYi dﬁ’fﬁ%%‘}%ﬁ*d@n"ﬁl‘? &3t to %ﬂm&ﬁ ‘fen% g;pénef fe
- benzyl prot eqgkheh tfeatd a{thlémwma daﬁvauve s&m%equtmétﬁﬂw 0PN, N-

hy genol ysi s using a catal yst such as pall adi um hydroxi de on car 'bon,

0% pal | acﬂabewhum ipthe Pregence of fermaldelbydesnder copditions pionperedoby, Knagp,
her e t hat S0 2d @ithdr m&&hgpmm rcgg@l drithe \dibdrizl R =lm%mgemazone

pOSSIbI|Ity e novo synt hesi s of be conS|dered rder to

“include dmmtmm&'l cRriazaned icearpbe ﬂemw%aré base pypheaaa-butyllithivm,
al cohol c t L& r,li‘?ﬁe ' ive
such as 415( amh na %ﬁpmpylaﬁdk?ﬂ@ﬁ), ororret anes gisﬁl?ﬁ Int eggélgéence
of an approprsmzhensﬂam eumixtasesiofDMFcast THIa ttexaperatiires phthecrange of -78° to

ange of 40- Bpey 15 6L BRI qiivulve PR i€ ety LRI thfiindrbalt)°

WD 96/ 13502 available (R)—(-)-glycldyl butyrate. The resulting mixture is then warmed to ambient
PCT/ US95/ 10992

- 20-
skilled in th%“&%ﬂfam#ﬁﬁé%ﬂtfeﬂ‘?dﬁ%?hﬁl?&?ﬁ%%%m% 4% wil require that
t he by dr oxyl QhartiXDedescribes tiesiconVersior eftrixzone deripativé48 to bompounds of

exanple, by pf %)ar al II'Qormula v. As shown, triazone derivative 48 can be converted to
(acylaminomethyl)oxazolidinone 49 by means identical with those used to convert
. compound 8 to 13 in Chart XII. The triaz_one'group of 49 can be removed by

hydrolysis with aqueous hydrochloric acid solution or treatment with hot saturated

925 ammonium chloride solution to afford amine 50. Amine 50 can then be converted
into a number of carbonyl derivatives 51 (R = optionally substituted alkyl, alkoxy,
alkylamino, ete.) by treatment with various carbonyl derivatives, such as acyl
chlorides, anhydrides, alkyl and aryl chloroformates, isocyanates, and the like, using
appropriate bases and catalysts, in suitable solvents known to one skilled in the art.

30 In addition, amine 50 can be converted into a number of alkyl derivatives §2 (R =
optionally substituted straight or branched chain alkyl) by treatment of 50 with an
appropriate aldehyde or ketone in the presence of hydrogen gas and a catalyst such

as 10% palladium on carbon or a reagent such as sodium cyanoborohydride in a
protic solvent such as methanol. Alternatively, 50 could be treated with an

35 optionally substituted alkyl halide in the presence of a base such as sedium
carbonate in a suitable solvent such as THF or acetonitrile, optionally in the



of the tert-butyldinethyl silyl ether 19(R = Si(CHerr])[err]t-Bu) by
treatnent of 18 with tert-butyl di methyl chlorosilane in the presence of
a base such as imdazole or 5 diisopropylethyl am ne, optionally in the
_..presewe aiasézdi net hyl am nopyri dine as a cat al yst, li,cnr,es kii ble
sol vent such as DWF, THF, or dichl oronethane. The nitro %8 of 19
- can be reduced by hydrogenation in the_2g_resence of a catal yst such as
10% pal | adi um on carbon or W2 Raney nickel in a solvent such as THF or

t hyl . i AN j i 20. j l i ivati 20 |
ot r out PresPics & fatef (FaKErd8s. ThGSHREbARY, Vindotindoh 1AL 88 chnsdinte oat um
bi car bonexamples| ofpxagoliinopk |lantibhcterial agents of dtrvctiaal Formtilihv, afh&RNT LY

chl or of or mat e . or. mat 0 give the . . correspondi ng benzyl
(Rlerr] = CH Ietro‘hlg% Qéka'%rrgk %?ﬁ?sﬁ[%%&@ %%W?F?t%#éﬁﬁi’ed g¥pthetici ve "
21. Car bproredurds are aterely 2presentdtiverinheatded aod R Aterdutive pathetidch as n-
butyl#ithi umor Lithiumdiisopr Iam’ﬂ&&glggé%gfhredl.ithi um -

bi s(t¥i nERSIE? YT R Be'T ep theddp the gited mefepencerr or .
m xt ures t her Egémphis of piyerobidi VloxazolidindHes tREO&ar -40[ err}C
to give (g.t#’i.thi at_&d deri v?t' vlgﬂ%?g ixgzot reat ea Wﬁ‘?ﬁant %%bﬂﬂ&%tg%‘?ea?gl ally
avai | abl {9 IVERLIOR 3¢ 8% °lj(ﬂ3¥5§/rate. The resulting nmixture is then

warmed tn anmbiSyHN-[[8481RIheroL4-EB-bxkdpsHrotigingl)r B.4x085. '

(hydr oxynet hyl oxgg.olh%{ig;&l? 22.. 20 ﬂ)ﬁglfl@?aarf}%e seen by those skilled
inthe art t pagBY cgtamidei di none 22 can be used in a nunber

of wgys to prepare various enbodi nents of conpounds of structural

Formula jv. M vv.g in Chart XV, oxazolidinone 22 can be converted

to (acyl4nin ﬁ? & Ieprodh-(Sorre-4 methylpysolidinybphetyli-2axbisons i dentical .
w th that oxa?SIEEn{ Bme BN taﬁg ound 8 to conmpound 13 in Chart XII. T
protecting group of g}gm fza?n(%%&: P?CH[err])'[err]t-Bu) can be renoved by r'
st andard net hods known to those skilled. ‘in the art, such as treatnent

wth tetg ab-ut(gb_mngjpg,m%gmzi p_ghﬁ&hﬂjg é%??ﬁ%ﬁégyl&mg@}%%%ﬂ’ which is

an exanple of a conpound of structur 24 can be
convét t ed t o exarelidinyllmethidlacetantides 23 (R = Rlerr] = optionally
substituted - acyl, al koxycarbonyl, carbanide, etc.) by treatnment with
various carbonyl 30 derivatives, such as anhydrides, acyl chlorides, alkyl
and aryl4.chl dS%NdIW'-Eh;OM-@,2-éime;t_hyh8-exopmdidihyl)ﬁhdn91]-245§dnsi—appr opriate
bases and cat i j vent s -known to one skilled in the
art. Thus, coo%%auirﬁgﬂggégi#gﬁgér esent exanpl es of oxazol i di none
anti bacterial agents of structural Fornula v. Anot her use of
i nt i at e i -y rated i,n. r,t .. As 35 shown. 22
(R ?dgF CH[ er@f?@*#?%%g#@ﬁﬁ%@f%@%&ﬁ?ﬁ?ﬁ?ﬁp% eatment with
tert- b wxgzhlidimyljrhethiyllacetaiide and an appropri ate base such as .
di i sopropyl et hyl am ne | WO 96/ 13502
PCT/ US95/ 10992 ' ) : :

6. (8)-N-[[3-[3-Fluoro-4-(2,4-dimethy}-3-oxopyrrolidinyl)phenyl}-2-0xo-5-

oxazolidinyllmethylJacetamide - : ’ _

25 .
7. (S)'-N-[[3-[34Fluoro-4-(3-‘isonitrﬁs'opyrrolidiny1)p_henyl]—2-oxo-5- ;
oxazolidinyliméthyllacetamide =~ —- _ _ ' !

8  (S}-N-{[3-{3-Fluoro-4-(0-methyl-3-isonitrosopyrrolidinyl)pheriyl}-2-0x0-5-
30 oxazolidinyllmethyljacetamide ' a

9. (S)-N-{[3-[3-Fluoro-4-(3-hydroxypyrrolidinyl)phenyl}-2-oxo0-5- -
oxazolidinyljmethyljacetamide R

10. (S)—N-[[3-[3-F1uoro-4-(cis-3-hydroxy-4-methylpyrrolid;inyl)phenyl]-z-ajm.s-



-21- ¢ and a catal yst such as 4-di net hyl am nopyridine in a suitable

sol vent, such as di chl oronet hane, THF, or the like to give

bi s- pr ot eVOAAIRvati ve 25 (R = Si (CHerr])[err]t- Bu, PEHPSYS518992
SiPh[err]t-Bu). Bis-protected derivative 25 is selectively deprotected to
renove the tert-butyl dimethylsilyl ether p#®tecting group by treatment with
acetic 5 acid using a co-solvent of water and THF in a variety of
proportions at tmphdwﬂmethyllqcﬁ@w@erange 50-100[err]C to afford al cohol
26. A cohol 26 can be alkylated on the - unprotected hydroxyl group by
treatment with a suitabl e base, such as sodi um hydride, in a dipolar
aprotic sol veht s(S%N-ﬂﬁ-[?I—ElUOM(tmnsc-&-b}'ﬂi‘dw-‘i-mth}ﬂavrpﬂwenbﬂienyl]—%xmﬁ-

al kyl hal i de such }n&p Sqfl_ %a%.td'ets substituted derivatives to give
silyl 10 ether ét? ="Strai ght or branched chain alkyl, Rerr] =
Si Ph[err]s- Bu) . The silicon protecting group of 25 can then be removed
bytreatment th I twl a j u fluaride in sol yent such as THF
Lo afford al ol (é)%'*-J%?@-@P?%I%F#-me”hmmﬁﬁmyﬁpheeﬂﬁ?ﬁxgﬁky| ). Al cohol .
27 can then be cosuszolidthylimethylidcatamidert hyl ) oxazol i di none derivative

28 (Rlerr] = straight or branched chain alkyl) by a sequence of reactions
15 identical with that used to convert 8 to 13 in Chart X I.

(Acyl am nonejdy! )(S)-N-[[manabws dedihyaidxypyridlidiayBphenylionbio-5f an
oxazol di none anti bact er.j ab age iﬁcg strucural Formula v.

Charts XW- Xl X ou®¥azebdiny "tﬂ%@g tampideor exanpl es of structural Formula v
where R1 is the substltuted am no noi ety. Chart XVI oulines the case where
R 20 NHR and n_= As_shown, am nopyrrolidine 29, eit her avai l abl e

comner ci al | ylbr (S)-ngaaﬁlew Fentd1ed qlrroxmmhdlw nyHt2-exetd-onal | y
protected as eithgfugﬁgm umetﬁﬁ?gcgmcet am de (R = COCF[err]) or the

tert - but oxycar bony erivative Cderr]t-Bu) i s hydrogenol yzed in
the presence of a suitable catalyst such as palladi um hydroxide

b 25
pr ot ZQtlﬁgaSr%EBra Rk r??q%‘y“?’%ﬁﬁ’a’a’?*@%% PR PR Y

wth a ni t r oexazoll tatoidle as 4 in the presence of a suitable
base, such as dibasic pot assi um phosphate, in an appropriate sol vent,
such as di net hyl sul foxi de (DVSO) or DMF to afford displ acenent

product 31. The n(R)N-{iPeiBciiuoro-BI3- rhenytuethdxyacetylamine)piroolstinyliphenyl-2-he
presence of 10% pall aney nickel in a 30 suitable
sol vent such as Tﬂpgg%@?h@l&%ggggéé%ﬁ%rd ani |l ine derivative 32. The

aniline @@rivative 32 is not routinely isolated, but generally is treated -

Chl or of or mat & der (9RFINARLEuRREE S EhelRLSsht R ol Ml O R oo

chl orof ormate to akdzelididylitnethyljsepamilieng benzyl (Rerr] = CHerr]Ph)
or nethyl (Rlerr] = CHerr]) carbamate derivative 33. In the case where 35
3 protected by an acyl derivative, it is necessary to renove the

pL otecting gfn?)u|Od(S}N-[MMBMKﬂﬁeMjhﬁmmmmﬁﬁmﬁ&mﬂm
the art tzg artror pr Ioﬁﬁn?/yllmetgel]acetamde

"~ 19,  (S)-N-[[3-[3-Fluoro-4-(3-(ethoxycarbonylamino)pyrrolidinyl)phenyl]-2-oxo-5-
oxazolidinyljmethyl]acetamide

30 20. (S)-N-[[3-[3-Fluoro-4-(cis-3-(phenylmethoxyacetylamino)-4-
methylpyrrolidinyl)phenyl}-2-oxo-5-0xazolidinylimethyljacetamide

21.  (S)-N-[[3-[3-Fluoro-4-{cis-3-(hydoxyacetylamino)-4-methylpyrrolidinyl)phenyl}-
2-oxo0-5-oxazolidinyllmethyl)acetamide -
35
22.  (8)-N-[[3-[3-Fluoro-4-(cis-3-(methoxyacetylamino)-4-methylpyrrolidinyl)-



WD 96/ 13502 . . N
PCT/ US95/ 10992 -22-
derivative 34. Amine 34 is then treated wi.th a dial kyl urea derivative,

such a N-di met hyl urea or N, N-di benzyl urea in the presence of -
f or mal ?E%?ﬂ?s%d condi tions pi oneered by Knapp, 'etP(a'f".]%)’é’rlP’]”to
afford either the dinmethyl (R = CHerr],). or di benzyl (R = CH err]Ph)

triazone derivative 35. Triazone 35 caf'then be deprotonated 5 with a base
such as n-butyllit I|th| mde(LDA) or lithium

bi s(trinet hyl F?Yli'gfﬁxnh'é KR @8?05}#}?%1% m xtures of DMF and
THF at terrperatures |nthe range of -78to-40[err]Cto give a

lithi ated deri dir.ectl eated wth co rC|aIIy

avai | abl @3(R) { %ﬁ“&f%z(ﬁ' t?‘gh“a?t@‘ed? { +4-methylpymrolidiaytt o

warmed to anbigh ﬂ@m@%ﬂaehaﬁygﬁ{e@nﬂ]é@tmgr ozynet hyl ) oxazol i di none 36.
Chart XVl descrl{)es the conversion of triazone derivative 36 to conpounds

of 5 Fornula v. As shown, triazone derivative 36 can be converted to
(acyl am pgmet *es#mrsamludmmas%kemm@emnyldﬁﬂﬁémhemxbﬁ%‘ dto
convert npound in The triazone group 37 can be
renoved by 15 nhywmméma@ﬁh@qagmﬁhﬁWFmﬂen c acid or treat ment with
sat urated ammoni un chloride solution to afford am ne 38. Conpound 38
can be converted to a nunber of car bon derviatives 39 (R =

opt i onal [2§. sul6S¥Nt{[8-i3Flo M-(h'am@x(yhew%ﬂ-é:wwﬁtyhmnw-‘by t r eat ment

B oy 10na "o y PROERPRY oy b2 Ol o B R DB BB V2L TO0 e

bases and 20 catalysts in suitable solvents known to one skilled in the

art. diti hek, of al kyl
deri vat| 5 4 %’lﬁ’o@?ﬂﬁg%ﬁ y 's’%%'(?‘?? &ﬁ%@ﬁg}e&hﬂp&p@ﬁr ~‘l')ﬁed chai n'
al kyl) by tr ephenyll-2wxbis-crazalidinyimethyJaxethekidele or ket one in the
presence of hydrogen gas and a catal yst such as 10% pal | adi um on

carbon or a reagent such as sodi um cyanoborohydride in a protic sol vent

such 13s 25. mésmrttﬂ-[3-mhmmmm3,(manomu¢wlmm-maﬂywmuam,opt ional |y
substituted al lfxé I%a elﬁ){hn h rﬁ:se ce ,of a base such as sodi um
carbonat e in PPERYH-Zse-oprazalidingimpthyllace F or acetonitrile, '

optionally in the pr esence of water. Thus prepared,. conpounds 39 and

-Lcl:(h)a(r:?nii/llz%me gﬁﬁqﬁié@ﬁf‘ rcﬁ?g%g %ﬁ%?%ﬁﬂéﬁ"%&%omounds of

structural 30 prth§lpyfrolididytypheB2-dxo-5-bkazbliding]ImethyRisestanifier r] and n = 1.

As shown, pyrrolidine derivative - 41, avail able by known nethods,[err]
optic%‘?ally protected as either the trifluoroacetamde (R = COCF[err])

or the { gt - DUSTKVFIEBRIS -4 s L éehdeessbi giniddyeBL) is

ol o um b epRebaRslmeapH et ey e Grctten | o

suyt abl e sol vent such as )
 80.  (S)-N-[[3-[3-Fluoro-4-(3-(phenylmethoxyacetylamino)methylpyrrolidinyl)- .
25 phenyl]-2-oxo-5-oxazolidinylJmethyllacetamide

31.  (SMN-[[3-{3-Fluoro4-(3-(hydroxyacetylaminoymethylpyrrolidinyl)phenyl}-2-
oxo-5-oxazolidinylimethyllacetamide

30 32. (S)-N-[[3-[3-Fluoro-4-(3-(methoxyacetylamino)methylpyrrolidinyl)phenyl}-2-
oxo-5-oxazolidinyl)methyljacetamide '

33.  (S)-N-[3-[3-Fluoro-4-(3-(methoxycarbonylamino)methylpyrrolidinyl)phenyl}-2-
oxo-5-oxazolidinyljmethyllacetamide

84.  (S)-N-[[3-[3-Fluoro-4-(3-(ethoxycarbonylamino)methylpyrrolidinyl)phenyl]-2-



35 nethanol..to afford 42. -Pyrrolidirne 42 can be allowed to react with a

ni trobenzene derivative such as 4 in the presence of a base, such as
di basi ¢ poWR%/13Wbhosphat e. WO 96/ 13502 PCT/US95/10992

PCT/ US95/ 10992 -23- in a
sol vent such as di nethyl sul foxide (DVMBO 8- afford the aronatic-

di spl acenent product 43. Aryl pyrrolidine 43 can be reduced by

hydr ogenati on i n bke5mxesdidinylithethyllacetemide yst, such as 10% pal | adi um on
carbon or W2 Raney nickel in a solvent such as THF or ethyl acetate to

afford aniline derivative 44. Aniline derivative 44 is not 5 routinely

i sol ated, bufgsis @¢SRNL[8-[3/Flucenddeis@-(phenylynethéryasetylaminelnethg]l-44m

bi car bonat e sol uti on d an .al C rof gy mat e..such a nzyl .qr met hyl
chloroformate to %?@%ﬂ@d@%&@h’gﬂﬂ%@fﬁﬂﬁ?@ﬁeﬁyti—-"E‘%f‘é‘af’] Ph) or
net hyl (Rigerr] =CH err]) carbanmate derivative 45. In the case where 45
is protected as an_a derivativ i ecessar{‘ t,0, renove the

j o
protecting gB8up t§§)'§ydﬁ'%ﬁ“8f‘é‘4ﬁ€i§ﬁs( nyla%?y apiBethylrdiose skilled in

the art to afford piy %&hﬁmﬂs&)ﬂeﬁ% @%%-éﬁzoﬁﬂﬁh?ﬁm@ﬁnyllace‘iainiﬁbenl treated

with a dial kyl urea derivative, 'such as N, N -dinethyl urea or N, N -
di benzyl urea in the presence of formal dehyde under conditions pioneered by

Knapp, elggal . ﬁgﬁ-@?ﬂ:ﬁ%—%ﬁ%&%ﬂ%d&hﬁﬂ&ﬂﬂ) or the

di benzyl (R = CH er derivative 47. Triazone 47 can be
depr ot onakled Wi t h sinpyrealidinydphenpil2yaxor §-pxazalidingllmethyllaeetamide

dii sopropylam de (LDA), or Lithiumbis(trinmethylsilyl)amde in a sol vent

S as DWVF or m xtures of DVMF and THF at tenperatures in the range of :
-731err] to 88. {3BNHi3-[&Fluororiteis@-(methpxycarbatwiaminomethyhéch is directly

ecul ting i xtur o PEPRTritnbehvR 2 Sl fdidaohafigliretinasetati@b; (TOC |
(hydrox_yrret h]}/I %(r)ixazol i di no_neat4_§3.= 22 : . ChaLt Xl X descrisbreﬁct Erea_l

Borml  vi5 3%k o BN B E e By BRI R e homettyith |

- (acyl am nonet hyl ) axethglpyttolidiveylXhehyll+2eanos5-oxteolidinyl imethyljdchizmidased t o

convert conpound 8 to 13 in Chart XiI. The triazone group of 49 can be
removed by hydrol ysis with aqueous hydrochloric acid solution or

t5 (r) ea}a\ ment gbw'hOt(E$NM%.Fm&M-(Wd - (o ﬁﬂlxndthdqngeab'lﬁmnf i a):%ahg{—iord am ne
. Am ne can then be cqnyer into a r ar bon
derivatives 51 (R Qe@g&%ﬁﬁﬂ%@*’%ﬁﬁy}lt%?‘@déﬁmB&Qﬁwﬁa‘m&m‘éfkyI ani no,
etc.) by ggeatnent with various carbonyl derivatives, such as acyl

chl orides, anhydri des

al kyl and aryl chl qroformates, isocyapates, and the
|i ke, using 41 4§b¥%ﬁ£${%¥‘@%a§é¥a&ﬁ@@aam§?eg§lwngm S sol vents
known to one skil 'xﬁé&iﬁrfp' W‘&l hadyllloaslokandingMneehfAfacetdinide convert ed
into a nunber of alky erivatil\)/pes gz (R = A
42. (S)-N-[[3-[3-Fluoro-4-(trans-3-(methoxyacetylamino)methyl-4-

25 methylpyn'olidinyl)phenyl]42-oxo—5-oxazolidiny1]methy1]acetamide

43. . (S)-N-[3-[3-Fluoro-4-(trans-3-(methoxycarbonylamino)methyl-4-
methylpyrrolidinyl)phenyl}-2-oxo0-5-0xazolidinyl}methyllacetamide

30 44. (S)-N-[[3-[3-Fluoro-4-{trans-3-(ethoxycarbonylamino)methyl-4-
methylpyrrolidinyl)phenyl]-2-oxo-5-oxazolidinyljmethyl]acetamide

45. - (S)-N-[[3-[3-Fluoro-4-[trans-3-(phenylmethoxy)acetylamino-4-
hjdroxypyrrolidinyl]phenyl]-2-_oxo~5-oxazolidinyl]methyl]acetamide
35 '
46.  (S)-N-[[3-[3-Fluoro-4-(trans-3-(methoxyacetylamino)-4-



optionally substituted straight or branched chai'n al kyl') by treatnment of .50

with an appropriate al dehyde or ketone in the presence of hydrogen gas
and a catal yst such as 10% pal | adi um on* carbon or a reagent such as
sodi um W@g@%ﬁghydri de in a protic solvent such as nethanol . :
Al ternative 0 could be treated with an 35 optional | y BcHY$95(109%d al ky!
halide in the presence of a base such as,sodi um carbonate in a

suitabl e sol vent such as THF or acetoni t'?qs'l e, optionally.in the WO

96/ 13502 < 3 . PCT/ US95/ 10992

- 24- or eSWAEexyEyTRlidinylinheny:2-gposSroxagqlidinylimethvlipcetamideinds 51 and
52 constitute exanpl es. of -oxazol i di none anti bacterial agents of
structural, For eren =1. It will be apparent to those
skilled i #7t her{g&’&‘ﬁ%‘%ﬁ%‘dé&ﬁ’ﬁsD%Hn%‘}’ﬁﬂf@fb%lylmmn%ﬁocedur es are nerely
representative Hy'arwliaﬁﬂll%@hyﬁiﬁ-&fmwﬁﬁmhﬁﬁhﬁlaceweoCesSes are-

known, for exanple some of those described in thé cited references.
Exanmpl & of pyrrolidinyl - phenyl oxazol i di nones that can be preépared as part

of this inggenti WS , . )
(9) N L1375 NS (OB s 3 feth SReayT Faoks. 5.
oxazol i di nyl | mévdyesyrRyeEolidinydphepyl]-2-oxosh-oxazp Jfrieghy1acEtamide

gxggoﬁrgl Wﬁ%ﬂeﬁ?%ﬁlgﬂﬁé? phe%l -z Oxoz)iézol i di nyl ] met hyl ] acet anmi de
4. (S)-N[ 3'1[l@—qxagdnd;nqne( antibaiteriahggerds ok this imventidnrhdvenizefull detivitgx o- 5-
(S~ NAL 5 Bt b Petel Bt eelifimms. M i i, seiivity of soprmamenof fhis ipyention
oxazol i di cgh bewsbess¢diby istaridied testing procedures such as the determination of
minimum inhibitory concentration (MIC) by agar dilution as described in "Methods '
for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically"
(MFT) published Jan. 1988 by the National Committee for Clinical Laboratory
15 Standards, 771 East Lancaster Avenue, Villanova, Pennsylvania 19084, USA. The
activity of selected compound of this invention against Staphylococcus aureus and
Streptococcus pneumoniae are shown in Table 1.



6. (S)-N[][
oxazolid
(S-N[[
oxazolid
(S) N-[[

3-[ 3- Fl uor o-4- (2, 4-di et hyi - 3- oxopyrrolidi nyl) phenyl ] - 2- oxo- 5-
i nyl ] met hyl J acet am de 25 7.
3- ’F‘I’]&‘ﬁ%o 4- (3-isonitrosopyrroli-dinyl)phenyl]-2- oxBCEUSISN0992
i nyl ] met hyl ] acet am de 8.
3-[ 3-Fl uoro-4- (O net hyl - 3- |son|tro§%byrrol|d|nyl)phenyl] 2- 0X0- 5-
oxazol i di nyl ] net hyl ] acet am de
(S) N-[[3-[3-Fluoro-4-(3- hydroxypyrrol|dﬂﬁ9ﬂ?ﬂhenyl] 2- 0X0- 5-
oxazol i di nyl ] nethyl]acetam de 35
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14.  (S)-N-[[3-[3-Fl uoro-4-(trans-3, 4-di hydroxpyrolidinyl)phenyl]-+2-oxo-6-
oxazol i di nyl ] net hyl ] acet am de 15 15. '
(S)-N-[[3-]3-Fluoro-4-(3- (hydrozyacetyl ani no) pyrrol i di nyl) phenyl ] -2-o0xo-5-
oxaol 'Wd'%'{l]ag&t hyl ] acet am de 16.

(S)-N-[[3-]3-Fluoro-4-[ 3-(phenyl net hoxyacet yl am no) pyr r ol |Cg| n;?ﬁl%gﬁényl ]-
0x0- 5-oxazol i di nyl ] met hyl ] acet am de 20 _gq. 17.
(S)-N-[[3-[3-Fluoro-4-(3-(nethoxyacetyl ani no)pyrrolidinyl )phenyl ] - 2- oxo- 5-

PR A A Oy e i g R 01
25 dry tetrahydsofaamy(1 &mlq)/mp@rmlgmgge was cooled réth an ice bath to 0 °C
g enol | i ket Pl sbida 1S BIHOSRAGRAIHIREIBRY (2 368 e (b ORI dveF 6O >
(S)-N-[] 3:1{:13 Afvep Eﬁrﬂné B0 3niR- 4tph éﬁyiodambﬁmqnedetwbg’rﬂrﬁﬁx -rAL, 10.5 mmol) was
?‘%5 P o i B B DA SR Wtk TR SRR St ) oy
reaction m&xm-@anowww T &mbtehy Itémﬁatamectﬁzeﬁﬁght ThéZeaction
%) oy LS Wk Sored‘int pf ' Bhisphals Bt I Sl tractdd with ¥iy1 Hobaesy' )
PCT/ US95/74{09Q¢nbined organic extracts were washed with bnne, dried over sodiwdfi sulfate,
filtered and concentrated under reduced pressure. The crude product was
10 chromatographed over silica gel (300 mL) packed with dichloromethane, eluting with
a gradient of 1-10% ethyl acetate/dichloromethane. Concentration of appropriate
fractions afforded 2.081 g (82%) of the title compound as a pale yellow syrup with ‘
MS(EI) 253 (M™). | '
Step 2: - = -1-
15 A solution of 1-(diphenylmethyl)-3-methoxya_z_etidine (2.000 g, 7.91 mmol) in
25 % tetrahydrofuran/ethanol (100 mL) was treated with 5 N HC (5.0 mL) and
palladium hydroﬁ:ide on carbon (Pearlman's catalyst, 0.500 g). The mixture was
shaken on a Parr apparatus under 45 psi of Hy. After 16 h some starting material
still remained by TLC analysis (silica gel, 6% acetonitrile/chloroform). An additional
20 0.500 g of Pearlman's catalyst was added and the hydrogenolysis continued a further
16 h, at which time the reaction appeared to be complete. The reaction mixture was
filtered through Celite® and the filtrate concentrated under reduced pressure to an
amber oil. This material was dissolved in dimethyl sulfoxide (30 mL) and treated
with dipotassium hydrogen phosphate (6.88 g, 39.6 mmol) and 3,4- .
25 difluoronitrobenzene (1.05 mL, 9.49 mmol). The reaction mixture was stirred at
ambient temperature for 16 h, at which time TLC analysis (silica gel, 6%
acetonitrile/chloroform) revealed the reaction to be complete. The reaction mixture
was diluted with water (150 mL) and extracted withchloroform (3 x 40 mL). The
combined organic extracts were washed with water (3 x 25 mL) and brine, dried over
30 sodium su’lfaté, filtered and concentrated in vacuo to give a crude product.
Purification was accomplished by chromatography over silica gel (100 g), eluting
with a gradient of 0-1% acetonitrile/chloroform. Concentration of appropriate
fractions then afforded 1.50 g (84%) of the title compound as a bright yellow solid
with mp 57.5-58 °C and MS(EI) 226 (M™).
35 Step3: - =(3- =1-
A solun'oh of 3-fluoro-4-(3-methoxy-1-azetidinyl)nitrobenzene (1.50 g, 6.64



phenyl | - 2- oxo- 5- oxazol i di nyl ] net hyl ] acet ani de 23.
(S) - N-[[3 3- Fl uor o- 4- (ci s- 3- (met’hoxycar bonyl am no) - 4- met hyl pyrrol i di nyl) -
phenyl | - 2-¥Q#683¥Razol i di nyl ] met hyl Jacetanide 5 24.  PCT/US95/10992
(S)N-[[3 [3 Fl uor o- 4- (ci s- 3- (et hoxycar bonyl am no) - 4- net hyl pyrrolidi nyl) -
phenyl | - 2- oxo- 5-oxazol i di nyl ] net hyl ] acet am3e 25.
(S)-N-[[3-[3-Fluoro-4-(trans-3-(phenyl net hoxyacetyl am no)-4- 10
met hyl pyrr ol |Imnnl)ll)1dhbﬂmt}la@mtrahymﬁ2!‘épl(§5 i) wes treatedcwithni0fe palladium 66
(S)-N-[[3- [3 E Vi t I

b 95 phdr EfSnallAAINACT 6 £ 99 iRt RO YER AUl Atver

phenyl | - 2- ox02 acetam

(S)-N-[ [ 3- [ 3-20 min theledlor Mmmmmecbamd@mmﬂawml olarless.i They! ) -

h 1] -2- I I .
preny! | 2 91 e iRl QAMER A5G LD ap e Pate concentratod under
met hyl |)o rel uddﬂgdd) Prlessusie] ’mxeoreaoiered ol svasdimmiediatdlin didsalved anidceacklone/water

yr
o h§|sp[er%| 12 5, g Fepp iR el SR tamals (A By 15 dovmalhang benayl 50

!
(S)-N-[[3 3&Ia@f&m%téBtsphﬂmﬁw&bﬂmyamwaermmwtdﬁﬂwﬁe%ldl nyl)- 25
phenyl ] - 2- oxo- 5-

th et am de
(S)-N-[[3- [3%3@5# h)r? 9% Y t@*ﬁ Iﬁy?%iﬁml'ﬁhmmnemmz
0x0- 5- omazol ivdd st mé@%maﬁbﬁ%ﬁ@(s %30 mB- The combined organi
(S)-N-[[3-]3-FI uoro &W (et hoxyaceod){l am no) net hyeé)yrrol | d| nyI henyel]'e 2-

0x0- 5- oxakb| ivshed neq dEied pversodium sulfate, filter
purple 011. This material was chromatographed over silica gel (100 g), eluting with a

and concentrated in vacuo to a

. gradient of 1-3% acetonitrile/chloroform, to give, after concentration of appropriate
- fractions, 1.24 g (56%) of the title compound as an off-white solid with mp 95-96.5 °C '
and MS(EI) 330 (M*).

15 Step 4: -{3- - -1-azetidi 5 -

lidinylimethanol

A solution of N-(carbobenzyloxy)-3-fluoro-4-(3-methoxy-1-azetidinyl)aniline
(0.865 g, 2.62 mmol) in dry tetrahydrofuran (10 mL) was cooled to -78 °C under a
nitrogen atmosphere and treated with n-butyllithium (1.65 mL of a 1.6 M solution in

20 hexanes, 2.65 mmol). After stirring at -78 °C for 15 min, the reaction mixture was
treated with (R)-glycidyl butyrate (0.374 mL, 2.65 mmol). The cooling bath was
then removed and the reaction mixture allowed to warm to ambient temperature.

§ After 1 h the reaction was judged complete by TLC analysis. The reaction mixture
. was quenched by the addition of saturated aqueous ammonium chloride (0.5 mL)

25 and concentrated under reduced pressure to a yellow solid. Chromatography over
silica gel (10 g), eluting with a gradient of 1-2% methanol/chloroform aﬁ'orded, after
concentration of appropriate fractions, 0.530 g (68%) of the title compound as an off-
white solid with mp 131-132 °C and MS(EI) 296 (M™).

Step 5: -[3- - -1-azetidj =

80 oxazolidinvllmethvlimethanesulfonate _

A solution of (R)-[3-[3-fluoro-4<(3-methoxy-1-azetidinyl)phenyl]-2-0x0-5-
oxazolidinyllmethanol (0.492 g, 1.66 mmol) in dry dichloromethane (25 mL) under a
nitrogen atmosphere was cooled with an ice bath to 0 °C and treated with
triethylamine (0.254 mL, 1.83 mmol) and then methanesﬁlfonyl chloride (0.141 ml,,

35 1.83 mmol). After 1 h at 0 °C, TLC analysis (10% methanol/chioroform) revealed the
reaction to be complete. The reaction mixture was washed with water and brine,



33.
(S) N-[[3-][3-Fl uor o- 4- (3- (et hoxycar bonyl am no) rret hyl pyrrol I di nyI )phenyl ]
0x0- 5- oxazol i di nyl ] met hyl J'acet am de 35 34.

6\183) ggl; [&éagﬁ:;gfﬁuoro 4- ( 3- (et hoxycar bonyl am no) net hyl pyrroi,Hj yﬁ)oggenyl ] -

PCT/ US95/ 10992 32
0x0- 5-oxazol i di nyl ] met hyl ] acet am de

S)-N-[[34[.35F! he | t hyl - 4- .

ﬁre% hyl .[o[yr F‘%’Ff’cﬂ"ﬁg F‘?%Wé’&;g/ﬁ?'% g'RS 4 ’%< %X%ﬁa’ﬁgﬁ‘%/’ﬁg{’n‘ff?‘/?’% 8 Bovhite gelig 36.
( S% th- [[ 30&130| gla_hwyzal plﬁy bwleﬁslﬂcz( beid108 g&@?ﬁggmﬂﬁh?ﬁwm 6f t1-3% 4 a7
me rroljdi n p -o - 5-oxazol i am de

(5) e [Y meshanehrl breiins brGrolceRencracer GRUM b FRERIELs Fachons, 0.601 g

et hyl pyr (% bfeHe) title ambo&@waawmwaaid dawﬁ:bnmmuhmsecaﬁ&imsml) 37438.
(S -N 39{5I Fl uor o-4- (ci s- 3- (et hoxycar bonyl am no) net hyl - 4-

met hyl dlnyl)phenyl] 2- 0X0- 5- oxazol|d|nyl]nethyl]acetan1de 15 39.
(S) - N-[ [ 3gkap g: uor o- (T IS:Af HoREN Bty

met hyl pyrrol’i di nyl : y
(S) - N—[[3'RWJHJ R '“:-3 (phenylnethoxyacetylan1no)nethyl

met hyl pyrroli d'()[?%tﬂgi{'-‘éaz?m%&h???? %w&gﬁ Bidxbacet am de 20

41. (S)-N-J|[ 3- l'uor o- 4- (trans hydr oxyacetyl am no) et hyl - 4
net hyl pyr oxazolidiny. etbaressulfgnma( S8, 136 mdgm]aasembmedemth

10 sodium azlde (0.106 g, 1.63 mmol) in N ,N-d.lmethylformamxde (4 mL). The reaction
mixture was heated to 65 °C under a nitrogen atmosphei-e. After 2 hours, a small
amount of the starting mesylate still remained by TLC analysis (5% ‘
methanol/chloroform). An additional 0.044 g of sodium azide was added and the
reaction heated for a further 1.5 h, at which time TLC revealed the reaction to be

15 complete. The reaction mixture was filtered and concentrated in vacuo. The residue
was chromatographed over silica gel (25 g), eluting with a gradient of 1-3% |
methanol/chloroform. Appropriate fractions were combined and concentrated in
vacuo to furnish 0.426 g (98%) of the title compound as an off-white solid. An
analytical sample was prepared by recrystallization of this material from 3:1 ethyl

20 acetate/hexane to give a white solid with mp 111-112.5 °C and MS(EI) 321 (M™).

~ Step T7: (S)-N-[[3-[3-flx - -1-azetidi - -

lidinyilmethvllacetamide _ _
A solution of (R)-{[3-[3-fluoro-4-(3-methoxy-1-azetidinyl)phenyl]-2-oxo-5-
oxazolidinylJmethyllazide (0.393 g, 1.22 mmol) in 5:1 methanol/dichloromethane (20 .

25 ml) was treated with 10% palladium on carbon (0.030 g) under a nitrogen stream.
The atmosphere was then replaced with hydrogen (balloon).  After stirring 3 hours
under hydrogen, the reduction was judged to be complete by TLC analysis (§%
methanol/chioroform). The reaction mixture was filtered through Celite® and
concentrated under reduced pressure. The crude 5-(aminomethyl)oxazolidinone wé.s

30 dissolved in dichloromethane (15 mL) and treated with pyridine (0.118 ml, 1.46
mmol) and acetic anhydride (0.138 mL, 1.46 mmol) under a nitrogen atmosphere at
ambient temperature. After 2 h, the reaction was judged to be complete by TLC.
The reaction mixture was washed with water and brine, dried over sodium sulfate,

-27-

40.

filtered and concentrated under reduced pressure. Chromatography over silica gel
35 (50 g), eluting with a gradient of 1-3% methanol/chloroform, afforded, after
concentration of appropriate fractions, 0.281 g (68%) of the title antibacterial agent



42. (S)-N-[[3-[3-Fluoro-4-(trans-3-(methoxyacetyl am no) net hyl -4- 25

nmet hyl pyrrolidi nyl ) phenyl]-2-oxo0-5-0xazolidinyl]nethyl]acetam de 43.
(S)y- N-[[ 3-W®-%6/185020- 4- (t r ans- 3- (et hoxycar bonyl am no) net hyl - BRETNS95/10992

met hyl pyrrolidinyl)phenyl]-2-o0oxo-5-o0xazolidinyl]nmethyl]acetam de 30 44,
(S)-N-[[3-[3-Fluoro-4-(trans-3-(ethoxycar byl ani no) net hyl - 4-

nmet hyl pyrrolidi nyl ) phenyl]-2-oxo0-5-0xazolidinyl]nethyl]acetam de 45,
(S) - N-[ [ 3- [ 3a¥lauwhite 4olid.r Amsamalftitaleample, fmpamdehyy!teamsmilidation from 2:1 ethyl

R R R
96/ 13502
b ey g
(S) |!H RaZ20% iX
hydroxypyrro

48.  (S)-N-[ Ptepd '
hydr oxypyrrol i di nyl ()mbﬁahstﬂneaaﬁm aieﬁaﬁéphy&bembhaekmbd g; Ctzermﬂﬁl) was

Anti bacterial Activity he oxazol i di ngne_ant i terial agent s of

this inventi difsnlyed 195@?@“8’0@5\@9/%@‘ d, with-6N HGl1200mLe 7 g8 mmed). The
n vitro actipuibiidth HARRGHOEA cAkbdd\0200%)3Wd hin added %d@? a3R33S drrlim

standard testlng pro ures-such as the termnation

i nhi bi t orlp cdheceaction mixtuve Gassthenghaken lonts B#!'@PPMF iunder 40 pshvef Hods
After 16 h, TLC analysis (5% methanol/chloroform) revealed the starting material

. was consumed. The reaction mixture was filtered through Celite® and concentrated
- under reduced pressure to an amber oil. This material was dissolved in
dimethylsulfoxide (29 mL) and the atmosphere replaced with nitrogen. Dipotassium
15 hydrogen phosphate (5.07 g, 29.2 mmol) was added follbwed by 3,4-
difluoronitrobenzene (0.966 mL, 8.75 mmol). The mixture was stirred at ambient
temperature under nitrogen. After 8 h, TLC analysis (§% methanol/chloroform)
revealed the reaction to be complete. The reaction mixture was diluted with water
(250 mL) and extracted with chloroform (4 x 50 mL). The combined organic extracts
20 were washed with water (2 x 50 mL) and brine, dried over sodium sulfate, filtered
and concentrated in vacuo to give a yellow solid. Chromatography over silica gel
(100 g), eluting with a gradient of 3-7% acetonitrile/chloroform afforded, after
. concentration of appropriate fractions, 1.00 g (65%) of the title compound as an
orange solid with mp 130.5-132 °C and MS(EI) 212 (M+ ).
25 Step 2: i

5

A solution of 3—ﬂuoro-4-(_3—hydi'oxy-l-azetidinyl)nitrobenzene (6.51 g, 26.0
mmol) in N,N-dimethylformamide (104 mL) under nitrogen was cooled to 0 °C with
an ice bath and treated with imidazole (1.86 g, 27.3 mmol) and then tert-
butyldimethylsilyl chioride (4.12 g, 27.3 mmol). The reaction mixture was stirred at

30 O °C for 30 min and then at room temperature overnight. TLC analysis (5%
methanol/chloroform) at this time revealed a small amount of starting material still
remained. An additional amount of" tert-butyldimethylsilyl chloride (0.392 g) was
added. After stirring overnight, TLC analysis indicated the reaction ‘was complete.
The reaction mixture was diluted with water (500 mL) and extracted with

35 dichloromethane (4 x 70 mL). The combined organic extracts were washed with
water and brine, dried over sodium sulfate, filtered and concentrated under reduced



for Dilution Antim crobial Susceptibility Tests for Bacteria That 'Gow °
Aer obi cal | y" (MFT) published Jan. 1983 by the National Committee for '
dinical Laboratory 15 Standards, 771 East Lancaster Avenue, Villanova,
Pennsy Wa9é/18500084, USA. The activity of selected congempshz;géost Ni s

I nventi on agai nst Staphyl ococcus aureus and St rept ococcus pneunoni ae
are shown in Table 1. WO 96/ 13502.34-

PCT/ US95/ 10992 - . -29-.

Table 1 pressure to a vellow solid. c%mamgm;brrsw‘kvrtsmea @mg@my %mﬁa{g itk %9/ )
Exanpl aureus UC 9213 neunoni ae
an 1@% ethyl acetate/hexane, orded, after concentratnzn of appropnate fractions,
630 g &714%) of the txtle comopék@d as a yellow solid with mp 9835. 29 .5 °C and 4
MS(EI5326 (M*). 8 4 7
5 Step 39 . PR 1
4-[3-[(tert-Butyldimethylsilyl)oxy]-1-azetidinyl}-3-fluoronitrobenzene (1.00 g,
3.07 mmol) was combined with 10% palladium on c_afbon"(O.lOO g)in 3:1
tetrahydroﬂ;fan/water (25 mL) under a nitrogen atmosphere. The atmosphere was
10 replaced with hydrogen (balloon) by repeated evacuation and filling. After 2 h the
initial yéllow color of the reaction solution disappeared and TLC analysis (15% ethyl
acetate/hexane) revealed the reduction to be complete. The reaction mixture was
filtered through Celite® and the filtrate immediately placed under a mtrogen
atmosphere and treated with sodium bicarbonate (1.41 g, 16.8 mmol) and benzyl .
15 chloroformate (0.528 mL, 3.69 mmol). After 30 min at ambient temperature, TLC
analysis (15% ethyl acetate/hexane) indicated the reaction was complete. The

CCOFR,F,NEFEO

reaction mixture was concentrated under reduced pressure to an off-white solid.
Cromatography over silica gel (125 g), eluting with a gradient of 5-30% ethyl
- acetate/hexane, afforded, after concentration of appropriate fractions, 0.565 g (43%)
20 of the title compound as a white solid with mp 91-93 °C and MS(EI) 430 (M"')

A solution of N-(carbobenzyloxy)-4-{3-{(tert-butyldimethylsilyljoxy}-1-azetidinyl}-3-
fluoroaniline (6.30 g, 14.7 mmol) in dry tetrahydrofuran ( 1(_)0 mL) under a nitrogen . .

25 atmosphere was cooled to -78 °C and treated with n-butyil_iﬂ:ium (9.16 mL of 2 1.6
M solution in hexanes, 14.7 mmol). When the addition was compléte, the reaction
mixture was stirred at -78 °C for 15 min and then treated with (R)-glycidyl butyrate
(2.21 mL, 14.7 mmol). After completion of the addition, the coaling bath was

~ removed and the reaction mixture allowed to stir at ambient temperature for 1.5 h.

30 After this time, saturated aqueous ammonium chloride (20 mL) was added. After 3
min, saturated aqueous sodium bicarbonate (iO mL) was added to the reaction
mixture and the organic solvent rémoved by rotary evaporation under redﬁced
pressure. Dichloromethane (100 mL) was added and the mixture washed with water
and brine. The organic layer was dried over sodium sulfate, filtered and

35 concentrated in vacuo. Chromatography over silica gel (200 g), eluting with a
gradient of 1-3% methanol/chloroform, afforded, after concentration of appropriate
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oxazol i di nyl } Step 1:
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Aslurry of godi um hydr. 0 i spersion in oil, 11.0 nmol)

in dry t ogen was cool ed W|th an ice
bath to Oferr]C Crudar(R)-(3—&4&[3aiﬂteﬂ-bxlttykhin|ed1ylszbdl)owﬂehyketﬁdxhyllas-ﬂumphenyl]qoI

(oot pane. proimopotplngmpenaliye A0k 35 Shbd) SehaBafbithtln 8k Lt on
was conpl et e%cmb&m‘ahhnélwmﬁm, cgoledr torC svithnah idechath, and srdatedhwithxt ur e
s pour eq | e o0, e G i SR M Bethapes i chfihioe. g B £L T ©
The conbi ned 1aI@aRNE]).C At GDSMIEAE0 RE5 HiROrestfith Wak REmplbte & TIVE ansRis (5%
sulfate, 10 methanol/chloroform). The reaction mixture was washed with saturated aqueous
sodium bicarbonate, water and brine, dried over sodium sulifate, filtered and
. concentrated under reduced pressure to an off-white solid. An analytical sample,
prepared by triturating the crude product with isopropanol and diethyl ether,
followed by filtration and drying in vacuo, afforded an off-white solid with mp 142-
15 145 °C and MS(EI) 474 (M*).
Step 6:
9 0x0:5 lidinylimethvilazid
Crude (R)-[[3-[4-[3-[(tert-butyldimethylsilyl)oxy]-1-azetidinyl]-3-fluorophenyl)-
2-ox0-5-oxazolidinyllmethyllmethanesulfonate (9.42 mmol) was dissolved in dry N,N-
20 dimethylformamide (50 mL) and treated with sodium azide (4.42 g, 68.0 mmol) at
ambient temperature. The reaction mixture was warmed to 65 °C under nitrogen
for 4 h. TLC analysis (6% methanol/chloroform) at this time revealed th;e reaction to
be complete. The reaction mixture was diluted with ethyl acetate (100 mL) and
. washed with water (3 x 25 mL) and brine, dried over sodium sulfate, filtered and
25 concentrated in vacuo to an amber solid. Chromatography over silica gel (125 g),
eluting with a gradient of 10-20% ethyl acetate/hexane, afforded, after concentration
of appropriate fractions, 2.21 g (56% for 3 steps) of the title azide as a white solid
with mp 121-122 5 °C and MS(EI) 421 (M"’ )- '

30
A solution of (R)-{[3-[4-[3-[(tert-butyldimethylsilyl)oxy]-1-azetidinyl}-3-
ﬂuorophenyl]-2-0:_:0-5-oxazolidinyl]methyl]azide (2.04 g, 4.85 mmol) in 1:1 ethyl
acetate/methanol (200 mL) was treated with 10% palladium on carbon (0.300 g)
under a nitrogen stream. The atmosphere was then replaced with H, (balloon) by
35 repeated evacuation and ﬁl_ling. After 3 h, TLC analysis (5% methanol/chloroform)
revealed the reduction to be complete. The reaction mixture was filtered through



filtered and concentrated under reduced pressure. The crude product was 10
chromat ogr aphed over silica gel (300 nL) packed wi th dichloronethane,
eluting with a gradient of 1-10% et'hyl acetate/di chl oronet hane.
Concentwetgeanso2f appropriate fractions afforded 2. 081pgr, ggﬁ 964 the
title conpound as a pale yellow syrup with MS( El') 253 (Iv[er (3
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sol ution of 1-(diphenyl nethyl)-3-methoxyazetidine (2.000 g, 7.91 nmol) |n
25 % t et r gblehRohnd ahé GiltrarotontditPated) unies rbdﬁ%’&iqﬁ-e!!drb tb anhEé sbBd OTHE) and

al | adi um hydr X|deo bon ear |l man' s cat 0.500,g). The m xture
has aide i ambensirolgaalidinate A diesaleadt didhigrometheas (K mLbam

starting éﬁiﬂ&I t@b °C undértd hitrdg%ﬁf’dtﬁﬁdpﬂéi-e-rkﬂ mbé@w&h(gﬁ in@ (9281 o0

acetonitrile/chlgroform ., An additional 20 : rran s caf’al yst
was addedS@Rdnmed) aRdiperfichanhysirid d@rﬁﬂﬁrm%d5~§3mmpﬁer-‘!ﬁer 30 ménfat 01C,vthech

i1t er 8 tﬁe?%’l?*ﬁ S £1esq By 1.CCP pitFancAA1ore0E) T8 bl MBure

pressur e wes arashed withiwater,and brinesdried everssodivm sulfete filtdted mandi et hy|

b b0 oot ke b e the b B0 S LU CRRIRBNBERNY ©

The react over silicg geld 125.),dluting awith a gradleatrbf 3% meﬂmroé/hhl’oeoﬁ)nﬁ afforided at

reveal od e PaRERRHoR o bk srachibhe 171 BIBART B e FUE ombogd Shay ¢ o

wi t h it ewhité50lidivyith mip 483561&4e‘tc and MS(ED) 43D(MFY 3 x 40 ni). The
conbi ned api c ex t e Wa Wit hlvvat_srl. {i E 23]%% ggd bri ne,
dried ove SOdlu '_ ",_ ' ~ v = oto give a

crude product. §depl | shed by chromat ography over .

Zlcle![ gﬁi '?(ra: I (ellg SHSH gg‘ﬂ(%w[?yfth 3 &r)%)gsgﬁr[g&%"l% fractions then
af I (r)]r dedSQu?m& ndhel\g(eh mm " reﬁil].a.dgm%ht yeI | ow solid
Vl\\f- ( ca QE&PM‘] Ry ﬁ@ﬁe@@@)l 0%4 in ainelypry PNIPP?I bottle was A
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PCT/ US95/ aralgsis revealed the deprotection to be complete after 3 h. The reactiommixture

Mol ) in dad ditdpaat Water 15 &I0F AP Redt3MiZ8d) with Solid %aai% mehpboin‘%%
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through Celite[err] and the filtrate concentrated und
' sodium sulfate, filtered and concentrated in vacuo to give the tltle oxazohchnone

antibacterial agent as an off-white solid with mp 174-177 °C and MS(EI) 323 (M™).

25

Step 1: i ¥1)-3- S s
1-(Dlphenylmethyl)-3-(methylammo)azet1dme (5.00 g, 19.8 mmol) was

combined with potassium carbonate (16.4 g, 119 mmol) and 2-fluoroethyl tosylate

(6.50 g, 29.8 mmol) in 6% water/acetonitrile (200 mL). The mixture was heated to

30 reflux temperature under a nitrogen atmosphere. After 3 h at reflux, TLC analysis
(5% methanol/chloroform) revealed a small amount of starting material remained.
An additional 1.8 g of 2-fluoroethyl tosylate was added and the reaction mixture
refluxed a furhter 2 h. The reaction mixture was cooled to ambient temperature and
concentrated under reduced pressure. Chromatography over silica gel (200 g),

35 eluting with a gradient of 1-5% acetonitrile/chloroform, afforded, after concentration

of appropriate fractions, 4.07 g (69%) of the title compound as an amber syrup with



5 reduced pressure. The recovered oil was imediately dissolved in 3:1

acet one/ wat er (25 nmL) and treated with potassium carbonate (2.75 g,
19,9 nmol ) WaOn6/1380%z y | chloroformate (1.31 ni, 8.30 mmvl PCTAISOSM0989 i N
TLC anal ysis (6% acetonitrile/chloroform revealed the reaction to be
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A solution of 3-fluoro-4-{3-[N-«(2-fluoroethyl)-N-methylamino}-1-
¢ azetidinyllnitrobenzene (2.66 g, 9.82 mmol) in 2:1 tetrahydrofuran/water (50 mL)

25 and acetic acid (2.0 mL) was treated with 10% palladium/carbon under a nitrogen

stream. The atmosphere was replaced with H, (balloon) by repeated evacuation and
filling and the reaction mixture stirred under H, overnight. TLC analysis (6%

acetonitrile/chioroform) at this time revealed the reduction to be complete. The
reaction mixture was filtered fhrough Celite®. Exposure to air was minimized since

30 a purple color rapidly developed under these conditions. The filtrate was cooled
with an ice bath to ca. 0 °C and treated with potassium carbonate (6.8 g, 49 mmol)
and benzylchloroformate (1.63 mL, 10.3 mmol). The reaction mixture was stirred at
ca. 0°C for 1 h-and then warmed to room temperature over 30 min. TLC analysis
(6% acetonitrile/chloroform) at this time revealed the reaction to be complete. The

35 reaction mixture was diluted with water (200 mL) and extracted with chloroform (3

' x 75 mL). The combined organic extracts were washed with water and brine, dried



dried over sodiumsulfate, filtered and concentrated.in vacuo to a white
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124-125 °C and MS(ED 341 (M*).
Step 5:
25

- A solution of (R)-N-[3-{3-fluoro-4-(3-[N-(2-fluoroethyl)-N-methylamino}-1-
azetidinyllphenyl)-2-oxo-5-0xazolidinyl}methanol (1.40 g, 4.11 _mmol_) in dry
 dichloromethane (16 mL) was treai;ed with tﬁeth_ylamine (0.628 mL, _4.52 mmol) and
then cooled to 0 °C under a nitrogen atmosphere. Methanesulfonyl chloride (0.348
30 mlL, 4.52 mmol) was then added and the mixture stirred at 0 °C. TLC analysis (5%
methanol/chloroform) after 2 h revealed a small amount of starting matenal still
remained. An additional portion of methanesulfonyl chioride (0.100 mL, 1.30 mmol)
was added and the reaction continued a further 1 h at 0 °C. The reaction mixture
was washed with saturated aqueous sodium bicarbonate, dried over sodium sulfate,
35 filtered and concentrated in vacuo to give 1.88 g (100%_)pf the title compound as a
light orange solid. 1H NMR analysis indicated this material was of high quality.
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and concentrated uUnder &SIECShlid. This material was dissolved in dichloromethane (20 mL)
and treated with pyridine (0.264 mL, 3.27 mmol) and acetic anhydride (0.309 mL,
3.27 mmol) under nitrogen. After 30 min TLC analysis (5% methanol/chloroform)

30 indicated the acetylation to be complete. the reaction mixture was washed with
water and brine, dried over sodium sulfate, filtered and concentrated under reduced
pressure to give an amber oil. Chromatography over silica gel (125 g), eluting with
a gradient of 1-4% methanol/chloroform, afforded, after concentration of appropriate
fractions, 0.892 g (75%) of the title oxazolidinone antibacterial agent as an off-white

35 solid with mp 125.5-127 °C and MS(EI) 382 (M™*).
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R -[ 3- 3 tert-but IdlrrethIS|I | ) ox 1-azetidinyl uor ophenyl
()[[[[(]ﬁw%yJ 21 ygeﬁ) py]

2- 0X0- 5- gradi chlorofopn, affer concentration of appropriate
N-(car bo?x%eﬁxhéwioég [(@7%)( &%h&q@ Moﬁaiﬁaﬁhsadﬁﬂa)c@aék ager? £ h WHIW daifxr

fl uoroaniline ll%?b a mol ) dry tetrahydrofuran (100 ni) under a
ni t r 3enwith nézﬂéM‘)'S [err]C and treated with
nbutylllth|um(9 16rr1_of a16 M solution in hexanes, 14.7 mmol).
When the_addition was co Iete t he reactlon ' _mxture was stlrred at
-78 [err m n o )=NRlg gl 3-E1BQ pimethoRyiging - 1 @zetiq

(2.21 nL ,:LM ] 3&4;,;_ i on of the addltlon t he cool ing bath

eactlron mxture allowed to stir at anbient

tenperature fd¥ sqluéona of @-ME%ﬁa-ﬂmwaﬁ@bum@ﬂwmyﬂm&mm um
glhl:g; ona{‘& ymgg%m? tgﬁ%%?r eac"tﬁlmﬁ%I /625 Shmaf) i B8 SO U
. methanol/dichloromethane (10 ml) was treated with pyridine (0.201 mlL, 2.49 mmol)
and then methoxylamme-hyd_rochlonde (0.052 g, 0.623 mmol) at ambient :
temperature. After 1.5 hours, TLC analysis (10% methanol/chloroform) revealed the Y
reaction to be complete. The reaction mixture was concentrated under reduced .
25 pressure to a white solid. Cromatography over silica gel (10 g), eluting wiht a
gradient of 1-3% methanol/chloroform, afforded, after concentration of appropriate
fractions; 0.204 g (94%) of the title oxazolidinone antibacterial agent as an off-white
solid. Another synthetic run provided material with mp 189-1982 °C and MS(EI) 350
oh). - :
30 o _
EXAMPLE 6: [[3{3- - -3 ~-1-azetidi -2-
. lidinvlimethyllacetamid
Step 1: A{di - 3=
A slurry of 1~(diphenylmethyl)—3-methyl-3-azetidindl hydrochloride (5.00 g,
35 17.2 mmol) in dry tetrahydrofuran (200 ml) was cooled with an ice bath to 0 °C and
treated with sodium hydride (2.10 g of a 60% dispersion in oil, 51.8 mmol) under



m xturé and the organi ¢ sol vent renoved by rotary evaporation under reduced
pressure. Dichloronethane (100 nL) was added and the m xture washed with
wat er MR 9¢/13582. The organic | ayer was dried over sodi umPOIGSYSR0992
filtered and 35 concentrated in vacuo. Chromatography over silica gel (200
g), eluting wth-a gradi ent of 1-3% me#hanol /chl oroform afforded,
after concentration of appropriate WO 96/ 13502

PCT/ US95/ 1099%itrogen. The cooling bath was removed and the mixture warmed-t85eflux
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2- 0X0- 5- OXBZ Oletleit1ticeidte) Fevegled (the Ifetbiylatidn Go Hedompléte. dhesrehstich mixtdrd was
di chl or omet hane (70_nL), coole to O rrlemth an.ice bath, and treated

with tri cqWRAched Bk 231'()’8'3 ,aqjieo onium chieride. 1Lhe, miztire mas transferred
chl ori de (1. 15 Abeparators%ullnelWith ethfildRbratd atiwwater Qn&%éxl Extrhéied WRAF bR

was conpl ete by TLC analysis (5% 10 net hanol /chlorofornm). The reaction
m xture was veeetele Ihecambined osganie aEizadts were washed, with wam@mmnwaimd

and brine, drhed Qufifm %gﬁ?m!ré@wa csﬂéeseraeék ahder reducéaoﬁsﬁ HaEE"

reduced pressure to an -white solid. An anal yti cal prepared
by tritura@inproduct wag¢hromaiweraphsdtaver silige gphnelnting avith atlmﬂ:ylaammexane

e fq@ﬁe@#&ﬁ%@%ﬁ%&&é@%ﬁéﬂ ?@@@6%?@% S F b

( [ 3- [ 4- [ 3a p¢lotless mwﬂdMﬁfEmyzssz WT)) oxy] - 1- azet|d| nyI] 3-f | uor ophenyl ] -

2- 0X0- 5- oxa | 1 et hyl
(R)X[[3 [ﬁ [Z *e((j‘*g%lt]buty?/d%%

2- 0X0- 5- oxazol | di Nl doltiiony bf hﬂéhphemdtﬂeﬂqdh&me(thom&mmhylautsduie 220 ge8.2 n

0. V68,0 i ) aton 1 25% Rk I Erospizalerhafl wid GO bk Bl AP B Cu b v

to 65 [err] C uS0anLn24.7agmol) and thenrpalladiuni higdroxide/on sarbbfio(0.220 g) under a

met hanol / chl orQf orm  at t hj t| reve"L ed the eact i 0
conpl ete. The® i BFEAR-x g@? }@5{3?8%“%31' 3hd

}Naished \éVi t th\p§1Qﬁ‘ HR At iﬁzsrﬁxgem bﬂalpﬁs (&aimaﬂwémys?dewm)&wéaaéﬁhe reﬁctlon
iltered and 25 concentrated .ip vacuo r~sol & romat o py
over silica g Pg<4ermp ]%}e % MUXLYTe; WAS %?’I’?ag‘hﬂ?“fg‘lgéf” g tfgpiﬁﬁ%’ét and
acet at e/ heganghe ﬁlftf'ﬁb(i@ﬂeexﬁﬁted i oa&ww%w @f oil. Tlu@fmﬁﬁﬁbp%b disdolved in
fractions, 221 (66%fo& smig)gzlct)‘f’ etitle a d& S a white solid
methyl suifoxide (15 d the solution trea ipotassium hydrogen
phosphate (8.60 g, 49.2 mmol) and 3,4-difluoronitrobenzene (1.30 g, 0.886 mL, 8.0
" mmol) at ambient temperature. The yellow reaction mixture was stirred at ambient

temperature under a nitrogen atmosphere for 18 hours. The reaction mixture was
25 diluted with water and extracted with dichloromethane. The combined organic
extracts were washed with water and brine, dried over sodium sulfate, filtered and
dried in vacuo to give a yellow solid. Chromatography over silica gel, eluting with
8:1 hexane/ethyl acetate, afforded, after concentration of appropriate fractions, 1.80
g (90%) of the title compound as a yellow solid with mp 110-111 °C and MS(EI) 240
30 M.
 Step 3: art :
A soluuon of 3-ﬂuoro—4-(3-methoxy-3-methyl-1-azet1dmy1)mtrobenzene (1.60
g, 6.7 mmol) in 25% tetrahydrofuran/methanol (35 mL) was degassed by repeated
evacuation and filling with N, and then treated with 10% palladium/carbon (0.180
35 g). Ammonium formate (2.10 g, 33.3 mmol) was then added and the mixture
degassed a final time. The reaction mixture was stirred at ambient temperature for




with np 121-122.5 [err]C and MS(El) 421 (Merr]). . Step 7: :
(S)-N-[[3-[4-[3-[(tert-butyldinmethylsilyl)oxy]-1-azetidinyl]-3- 30

fl uorophenyl ] - 2- oxo-5-oxazol i di nyl ] met hyl ] acet am de A sol ution
of (R 3-[(tert-butyldinethylsilyl)oxy]-1-azetidi =3

£l uoroagie’%?/l['fs - 0x0- 5- oxazol i di nyl ] met hyl ] azi de (2.04 g, ws%‘%?? in 1:1
et hyl acet at e/ net hanol (200 nli) _@.% treated with 10% pal | adi um on
carbon (0. 300 g) under a nltrogen ream The atnosphere was then

I d ' 1) i g.
7L 38 e b OO e Yoo SRABHEY NGV Bl L 108
reducti Orhxiaf&yéie (m Nekeheethjhacetateld Irevmaleﬂ thiereduction to be eompletédrr Theh

P 20 13 2 tdon mixture was filtered through Celite® (dichloromethane and methgnol wash)

Oe: i é e _?_hrghd fiee mti-auea;bgcmfm_ i ahazbh tongive arp.dtpdhaglumrthag wae u{nﬁwﬂmmblyt e

sol i e uge -(a (0] 0oXxazo one | SSOlV n

o Chl i orisselyed B9 aratonewater LG ALY Shgen No, THEiHIEs Was oolbe fabh an

at nospherjge bathl td 098t £ WehledPyith dbditin Bicagorste (1.10 0 &, £3. 33nﬁBD|ahdafEixz9Fet ic

hydride (0. 503 L, Af t th tyl at
%sycglrrp?a@t@‘mte(}g%ﬁfréméﬁéb 7@ﬁ|‘§;’¥9f)orﬁ? %Eﬂé‘grbé& ¥ age 2 ICmvvas
washed Wi §ibsuatLovedtls B pedfod. dAft@dstineiig & PaHEY 21 ita&ﬁbleizt téxﬁﬁadt@red the

concentr at eci I n vacuo to give the crude product as a_ tan solid

Chr omat og!re&phyn mixturg\megs ansferred &p a seperappry finnel with,dichloporethane (50 of

3% I I rgﬁ‘é}a | ropriate
fract | ons i f}gﬁ &Eﬁéﬂ?@’ f H?g st it g%gnﬁgﬁa%ggwg%%ﬁtoﬁ%% th mp

183. 5- 184s\lfate] mtemd avd @nyentzgted Npaiackg to give a stlm!e 911 Chromatography

S))?Zazgll_ |[ gl%‘{’f?]sne%réﬁ] éuglg 5%95 Qﬁyhéxa%%fetﬂlﬂ'% acet onitr ﬁf@‘%gécerﬁsa ut i on‘

of (S)- N-aprropripte fractiguse 2104 g (89%) of the title compound as a viscous oil which

ovatol crgREAeL pAe s L Tod Bt BB AD, e o) e

was 15 Stepmded w (B n.S Galone-d+ 8-mhetdoxy-Brmetiyi-2 a2 ) axRbent
tenperature. TLC s&wal ed the deprot ectlon to be conpl ete
after 3 h. The reac was diluted with water (15 nL) and

neutralized w Nuoﬁxmﬂid:doﬁﬁdcarbnhemtdxwhaiﬂuom-(3-mhbxy -dmadthylal-er was added -
xtr ot o Rtioinrntne F1B8 bpd Al i LeblaRylipRis oo Wb SRERAEE WY 270 ©
filtered mdcmmnwmwacewne/whoand)tmm with rt-butyﬂl’ahnancw 50imbofa 1.6
: gggl ?%ﬁ M ugge% h%eq 50; V\'q %riea ssj%ﬂg% W s te %L}Jme,’lﬂy'\’s( El)
glycldyl butyrate (0.823 g, 0.807 mL, 5.7 mmol) was added via syringe and the
reaction mixture left overnight, with gradual dissipation of the cooling bath. TLC
analysis (5% methanol/chloroform) revealed the starting Cbz derivative was .
consumed. the reaction mixture was concentrated under reduced pressure to a waxy . '
25 orange solid. The residue was dissolved in 20% methanol/dichioromethane, washed
sequentially with saturated ammonium chloride, saturai_ed sodium bicarbonate and
brine. The organic layer was dried over sodium sulfate, filtered and concentrated in
vacuo to give a crude product. Radial chromatography over silica gel, eluting with
2%, 3% and then 5% methanol/chioroform, afforded, after concentration of '
30 appropriate fréctions, 0.811 g (48%) of the title compound as a colorless gum which
was very clean by 1H NMR analysis. An analytical sample was prepared by
recrystallization from dichloromethane/diethyl ether to give a white solid with mp
113-114 °C and MS(EI) 310 (M™). -
Step 5:
35

A solution of (R)-[3-[3-fluoro-4-(3-methoxy-3-methyl-1-azetidinyl)phenyl]-2-



EXAMPLE 3: (S) N—[[3-[3-f,I uor 0-4-[-3-[ N: (2-fluroet hyl ) - N- et hyl ami no-1- 25
azeti di nyI %2 2- 0X0- 5- oxazol i dni yl ] met hyl ] acet am de St eg 1

1- ¢ Di pheny Gﬁé 3-[ N-(2-fl uoroethyl)-N net hyl ani no] azet i dPF&/USIS/10992

1- (D phenyl net hyl ) - 3- (et hyl am no) azeti dine (5.00 g, 19.8 mmol) was

conbi ned with potassium carbonate (16.4 g, 41319 mol ) and 2-fl uoroet hyl
tosyl ate (6.50 % er/ac tonjtry.l 200. n) ., Th

m xture was r@at%%%zelléeyﬁpﬁh&lrgﬁg Pé“’t?ﬁ@ép Aé'yrd‘?}ﬁﬁé’@?? Fﬂ%%@ﬁé
After 3 h at g af ldbled $d-6°8 AN BhSce bath( Bﬁﬁémymﬁme/wrﬁsorgofoms)mr,en%l xﬁehoa)
smal | anmount of starting material_ rema dditional 1.

2-f1 uor oet hyrarxdoﬁgmametlmsu’éwél chlqnide Pﬁ@-%é&epr]&:’? x &§ gnmol) ‘V%?’Pltgﬁédidéed
furhter 2 h. amsu&;mgggwmemlcsmng smea@ayafedaw%er 3

concentrat ed under re pressure ography over silica ge

9), 35 el Wi ryThC hnelygs a(a%emethanolictwﬁpm) arvealed themesylation e bafeswvdlly
A reoung e deHigR. The MacABREARK2"Fad difib4 3y adafbiont EiRHroRbuldle did ' ©

conpound as af er SyTu
PCT/ US95/ 1099&2ashed with 0 5 N hydrochloric acid, saturated aqueous sodium biggrbonate and?

1598, 1452, 1362 29 C
3-f1 Uor o- 4° [ :lgtll'f (iﬁ oﬁgﬁt%g ?}Jﬁl aﬁ-dﬁei%tdhé/{'leg r%Otrl]m]'m iulfate, filtered and concentrated in
azeti di nyl ] niddcabe Relial chromatograph;ﬁoﬁaralhda(gdi,l duWug wilkla 3§ enhethdnol/chloroform,

1- (D pheny]| net 3- N- 2f|uoroet - N- a tidine 388 ,
1300 borel 30 Drasormbi afber doparsrehioh AR ke Aigetions; 1092 i etcefit dthrting 9
hydr oxi de on gasHwrandlo. %@k (80%) bfhehe tmkl&dnpmdﬁraaﬁammwgﬂid with MS(rBia\BBaThe

m re was t shaken on a Parr- apparatus under 45 psi of Herr].

AfTer 20 hour( TLC anal ysi s (5% met hanol [ chl or of orn) reaveal ed the

hydr ogenol y5|5te 6: t 0 bg 3 RetBox¥0-11] Azt bh&iv

t hr ough Cellte[err] and concent at ed 0 . reduced pressure to a
colorless oil. This nat &ki&s ‘ Gl di et hyl sul f oxi de (50
n) and tli) gated W phnaiaad M)J{{@[BMOQOQQSWB@B%&&% @-aﬂeﬁ&xﬁygphenylﬁiﬂﬂ)
foll owed by 3,4-difluoronitrobenzene (1. he reaction

m xture was £ OROrD- Qﬂm}%\lﬂ}m @ﬁﬁh@éﬁ)‘m Qes%& ?‘gééﬂn@}? ip 2ok ammonium
moni tor ed ﬁbﬁ@'ﬁﬁbﬂ%&dﬁ éé&ﬂrrervaafreueahb%am ragr cé\t:sfaenéeﬁaom the

reacti on m xt to Herr extracted with

di chl or onet haamlyasﬁ%enmb)anolmdoroform)@@m riealrsrrgmled mesty startingmatggished
Wi th water angy,brlng; on%ése&n‘%ﬁ‘?{) ed TOh! midzt onaP %fh?ah?s Akb} 85dhea8%hmbient

concentrated in vacuo to W Syru Chr ormt o graphy over

20 temperature, TLC mdxcated that e starting mesylate was essentially consumed.
The reaction mixture was transferred to a separatory funnel, along with
dichloromethane (100 mL), and washed with water. The organic layer was dried

' over sodium sulfate, filtered and concentrated in vacuo. The crude 5-
‘ (aminomethyl)oxazolidinone was dissolved in dry dichloromethane (10 mL), cooled to

25 0 °C with an ice bath, and treated with pyridine (0.698 g, 0.708 mL, 8.75 mmol) and
acetic anhydride (0.357 g, 0.330 mL, 3.50 mmol). The cooling bath was then
removed and the reaction mixture stirred at ambient temperature overnight. The
reaction mixture was diluted with additional dichloromethane (60 mL) and washed
with 5% aqueous hydrochloric acid, saturated aqueous sodium carbonate, water and

30 brihe. The organic layer was then dried over sodium sulfate, filtered, and
concentrated in vacuo to give a crude gum. Radial -chmmatography over silica gel,
eluting with 1%, 2% and 4% methanol/chloroform afforded, after concentration of
appropriate fractions, 0.481 g (78%) of the title oxazolidinone antibacterial agent as
a white foamy solid. A lyophilized sample had mp 132-134 °C and MS(EI) 351 (M)

35
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silica gel (200 g), eluting with a gradient 0-2.5% -
acetonitril e/ dichl oronethane, afforded, after concentration of
appropriate fractions, 2.87 g (81% of 'the title 20 conmpound as a yell ow
sol i d Wé9e/ases6- 5-48 [err] C and M5(FAB) 272 (M + H)[err]permsos ﬁp 3:

N- (car bobenzyl oxy) -3-fl uoro-4-[3-[ N-(2-fl uoroethyl)- N—rret% am no

A solution of 3-fluoro-4-[3-[N-(2-fluorggthyl)-N nethylam no] 1-

azetidi nyI]nltrobenzene (2.66 g, 9.82 nmol) in 2:1 tetrahydrofuran/water
(50 nl) ,.;‘. 7,.‘ invliméethdllbeotdmided WwWas treated with 10% pal | adi uni car bon
under a nrtro stream The a rmshere was repl aced with Herr]

(bal | oon) tﬁP epeat Sellu0ya4c( S el VGROX - Ie Laetidipvinitrobenzene ct i on mi xture

stirred Uﬁ% utﬁ[rf’&f 14&153&@1&%&;;1%&&&91-3&%&&&9 hy loride (3.00 g, 10.4

d
acetonitril or of or.m hi's time reveal ed gCthI’l

E)c(mpl ete. nmmd) in 2:1 meamnoywtmhadap@rmésq mlt)éwdtnpaﬁedwynh @aetlml@mne]'
p08u§hegfo&ghﬁ%%nﬂ1 19, g}gﬁgnmeﬁ%as B lﬁdP&h&’é/ci@ﬁh gb %0 iy 9&@@

under itions. I'l'trate
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anal ysi s completeﬁ 9The etavtionrmixtvirewas filtered thaough iCelite clﬂuﬁﬁhaﬁahb e

reaction to The 3 act. on XL Uure was d|Juted h .wat er
(500 ) e et B, fiFate HBeattrnthf Hiief Sodtost BBl v v ian oil wiplett e
org;intlo /ekﬁmadMelmakemphn(ﬂryndiheﬂgﬂ@uhbndemw nel,) ahid ﬁdated vnth WO 96/ 13502
PCT/ US95 over

sodi um su‘a- ?aésm bydroggn Ahesphate SAd0-4 J9-§ mmel) and B4- glﬂa'amlgwbweeyr up.
Chr onmat 0g(1610¥, puermslseaﬂm@lalat(aaﬁﬁeﬂﬁ telﬂi)éihtlﬂﬁ undebm% t 8fiirikg 16- 3%
pproprla e

nmet hanol / chl orofqrm afforde r
fracti onshoursat a;x ‘Pl &Wﬁﬁ}ﬁg?ﬂ agetate) reypaleddhe yp. An
anal yti C%a%ﬁaalteb\e@%senil @aimeué bPheéFesdfidh inhikbidre W&Hﬁ&ﬁ&i@ﬁ‘eﬂ%'&

F,\)/EE :5]; I}Cg%%g{é 0;19 | ;nen ggs\vggmsﬂlogo%é&ane ( 100W|m&..) and wa7te§ 5(31406131&.1) CAaﬂr:]eczi'
(R - N[ 3- G3adih sl %@ -otghnic &Maé@wfab lé@ﬁﬁ%&ﬂ/' m*aqaamg ﬁ}ms@%as]back-extf acted
azetidinyl] hen | ]-2-0x0-5-0xazol i-di nyl ] met hano] sol ut1on of
N- ( car bobwHiydiehlpremethage ﬁadzthwopxhnqezi @!rgamwttrantg wrehedywith water, dried
met hyl am gl %ﬂﬁ%ﬁ’ bty BlaRd ARG cbrceRBraled th Odcud R dn bil. Ei¥omatography

t et rahydrof uran
over silica gel, eluting with 3:1 hexane/ethyl acetate, afforded, after concentration of

20 appropriate fractions, 2.15 g (98%) of the title compound as an orange solid with mp
109-110 °C and MS(EI) 226 (M"’)
Step 2¢

A solution of 8-fluoro-4-(3-hydroxy-3-methyl-1-azetidinyl)nitrobenzene (1.80 g, ‘

25 8.0 mmol) in dry N,N-dimethylformamide (15 mL) was cooled to 0 °C with an ice
bath and then treated with imidazole (0.572 g, 8.4 mmol) and tert-butyldimethylsilyl
chloride (1.30 g, 8.4 mmol) under N,. The reaction mixture was stirred overnight
with gradﬁal diééipation of the cooling bath. The reaction mixture was then
transferred to a separatory funnel, along with water and 1:1 hexane/diethyl ether.

30 Aﬁ:er's‘haking; the layers were separated and the aqueous phase back-extracted with
additional 1:1 hexane/diethyl ether. The combined organic extracts were washed
with water and brine, dried over sodium sulfate, filtered and concentrated in vacuo
to give an oil. Chromatography over silica gel, eluting with 3% diethyl ether/hexane

- and then 1:1 hexane/ethyl acetate, afforded, after concentration of appropriate

85 fractions, 0.536 g of starting alcohol and 1.90 g (70%) of the title compound as a

bright yellow solid with mp 98-99.5 °C and MS(EI) 340 (M™).



m.) under nitrogen was cooled to -78[err]C and treated with n-butyllithium

(5.69 WLQ& 21.6 M solution in hexane, 9.10 nmol). The reaction

m xture wa¥OREMI4 to -40[err]C and then recool ed to - 7RCYFERS189%Nd
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anbi ent _terrgtrat Ire. ter 1, h he i rRpear.ed, {,0..be e by
TLC anal ysi £ €B% et h r . W e hed
W th . saturat ed acagebi j .~..n.;: m.), diluted W th water

100 nl), and ; acte h chl The ¢ ned
Elr gani c) extracts %S@L‘wa égs\,ﬁ IWQY] ﬁyﬂlﬁiﬁ)&xﬂ ﬂﬂ'@ﬁ’ g}'tﬁ -Sodi um
sul fat eChfl |ﬂ1ﬁii6ﬁitﬂibdn£éﬁ%qqm0|fgt5@@mﬂlidﬁn 201 mﬂm@l tt&iﬂﬁﬁhbﬁrhﬂ (mnﬁm%gés :
syru r onpt ogr over sili.ca,ge el uti radi en
o?f 129 ek hefieees ﬁw shipd eypraatinian éﬁﬁa mcfgz@pagcbsmmated with 10%

te fysial t t
ST\ pmantantnls o el st it sl -

)
(R -[[3-]4- [IEa‘EW’( degass pmw ﬂ@]myntmm&dmm@ lcgzbath due
f I uor ophenyl
Col'ut 1 on_of PaRERE -faﬂ??ﬁ*ﬁ%%‘*zﬂ?‘ghﬁw P oTOER PSR Birtue changed ffom
azet i di nyl ] pretayitp-cplozless.5 T8 Lnanalyeis @ﬂ]hmne(ﬁ'diyl (a!emtﬁ)g'evehlgdthmné@chnndr y
di chl or t S @8 2
nmol ) a(rjlj(;ﬂ? Qg%%t%é% cool'ﬁ% {etg&ﬁ@lﬁ err i E efriﬁ%mrél ro"%g‘né%?%os%ﬁéwgﬁ&am
e @%ﬁggﬁgﬁg ""‘*ﬁ *";’?o%'““*“mh““ﬁ‘}”?mh TG
afwer 2 h ré ?‘%% %é'JI; i) c?o e? ﬁe ’h‘é’ }F&@r@w@i%“’e AL, i ned.
An addi ti ondregted Wit sadiunehicarbensatef (G840 g, H0c0 mminol] énd GRenrbenzyl dRlotdfothate
Feacti on m ADGPE & 0788 . el "Thd egtbion Suirbues o R Bt rvsreeit smdee.
dried oviy O gl iwiith g&aldhal dlssﬁﬁtlbnlofehedom Isethc Afterad total of 168 Uthel iR ablioe
oy st oo B e ppal e 910 SR g "
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product overoVer Fediymy edang congenfrate aﬁ@me giressuredo give a
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fl uor ophenyl | - 2- oxo- oli1din met hyl'] azi de
tep 4: Wﬂmﬁmﬂﬂa&h&&d&mﬂhﬂh&t@nﬂm_

’ | A solution of N-(carbobenzyloxy)-4-[3-[(tert-butyldimethylsilyl)oxy]-3-methyl-1-
25 azetidinyl]-3-fluoroaniline (1.60 g, 3.8 mmol) in dry tetrahydrofuran (20 mL) under
N, was cooled to -78 °C with a dry ice/acetone bath and treated with n-butyllithium
(2.40 mL of a 1.55 M solution in hexane, 3.8 mmol) via syringe. After 5 min at this
temperatufe, (R)-glycidyl butyrate (0.548 g, 0.538 mL, 3.8 mmol) was added. When
the addition was completed, the cooling bath was removed and the reaction mixture
30 allowed to warm to ambient temperature under N,. After 2 h at this temperature,
TLC analysis (2:1 hexane/ethyl acetate) revealed the starting Cbz derivative was

consumed. The reaction mixture was concentrated in vacuo and the residue

dissolved in ethyl acetate, washed with water and brine, dried over sodium sulfate,

filtered and concentrated in vacuo to give a crude product. Chromatography over
35 silica gel, eluting with 30% ethyl acetate/dichloromethane, afforded, after

concentration of appropriate fractions, 1.10 g (71%) of the title 5-(hydroxymethyl)-



A sol ution of , ,
(R-[[3-[4-[3-[N-(2-fl uoroethyl)-Nnethylam nol -1-azetidinyl]-3-

f1 uorophenyl ] - 2- oxo- 5- oxazol i di nyl ] met hyl ] mét hanesul fonate (1.65 g, 3.94 :
ol ) iWo 9613588y NN-di net hyl formanmi de (15 nl) was treatedp ,hg% %éd sodi um
azide (0.768 g, 10 11.8 nmol). The reaction m xture was t eated to 65

C under a nitrogen at nosphere. Aftgge 3 h, TLC analysis (5%

met hanol / chl orof orm) reveal ed a snal |l - anount of starting nmesylate

still regpazitidinoie @sﬂﬁiwmwwhdmithuﬁﬁmsstm&aaqﬂswn416QM?56 g, 3.94
mmol ) was, added and_the reacfion mxture heated err]Cfor 1

The reacSteR &% xt ulBlhlSd 4 34terg-busvidimetylsilyDoxl.: :,,,-.‘ y1-l-azetidin:
concentrated 15 ungg
over silica gel (100

met hanol / chl or‘bﬁ‘dﬂﬁfmt"é@I’Wc{&[(f?'tté“tﬂdﬂeﬁhﬁ’?%bibw]&-meth hp@t@wlﬂ& e
f ract '50”%aﬂ 'f@&g"dﬁﬁ o.sfoxsztmh e ?ga&mpﬂm“b &2 aﬁy%ﬁn‘iﬂ'cﬁﬁ solid wth

60- 63
(S) N-[[ qu?xrb;mmﬁh@nm( m(aacpo errtgm@w;ﬂwmrbpmhmdd}-eated 3gth

A sol uti

(R [ [3 e %’lﬁ& 0,395 % O:198 ml» 392 mmal) and then methanegulfonyl chloride

fl ;J(ﬁr oplhﬂhﬂiil 320315 lﬁLoﬁ-&ﬂ@hmdl)n;dd]enN yA:!)i}eszZ;lxlaat(@G,ll‘Ig} aﬂal}vhgrts% i ;1 . :

met hano [ al | adi, u ar under

ant rogggf%g?lr“g/ J%rm%‘;eai%fng’de #@?ﬁoﬂg%%ggﬁ?gge&% ﬁ%}'&(”rin’%}ﬂﬁgl oon)

byt L apefabaﬁlwmf erred do aasepafatbiyhﬁgmenhlong vﬂﬂ? nibré dichldriomethashe/ 6158?%5%

nmet hano or of .01 revea r i on e

reaction i hn E{Péff’dt W%L@% %V&P@l %gglﬁ‘f@g?q fqyequs

g _oncelnt rg&adm h;cﬁrbonammm;eh # :;;arm‘et dried b@e:%lﬂdlﬁl sTMgse Hﬁhéi-éﬂ %hgwas (0 -
i ssolved in or onet hane t{reate pyri di ne

LSS b coneaptralo o P 0 BiRS & 0B 54490 55 6B itle compognd a

ni t r ogenwit i 130118 Pc'ﬁh@m@mgss By net hanol /chI oroform 30 i nd| cat ed

t he acet Iatlonto he s Q) -“ ! nm ur s washed W th

wat ertPanStep Bhe , ] 3% ed under
reduced press I ,\ rdrsh efbiv 122 Gskb-BLdRPdolid Seth oM 6 raphy over silica gel

125 | | / chl f
rorahy St éﬂ%emrafr@mrﬁda ?thwlﬂmhylsnyl>3xs§a-§sﬂ§vrf:eé’ég@@vu 750

o e hropaoti Shosaens ‘*“?’3’“‘“‘?‘ e e b o0t gpprlE

PCT/ US95in gggy,N-dlmethylformamlde 20 mL) unde 9 was treated with sodium@zide

EXA E
(9 N%_b §) %73 F1 llij grzgmgp at_aon)gl(ajleilt gezxg ergflrl]r; 'IF‘)lheerr']eﬁ Txo% m:xtqrg_was heated to 70

oxazol i d| P@yfon Bl and Pl’mpe%@lﬁdd@ room temperature TLC analysis (5%
methanol/chloroform) at this time revealed the reaction to be complete. The solvent

was removed in vacuo and the residue taken-up in dichloromethane (100 mL) and

water. The organic phase was separated, dried over sodium sulfate, filtered and .
25 concentrated in vacuo to give 0.820 g (90%) of the title compound as a white solid

with mp 127-128 °C. and MS(EI) 435 (M"')

Step 7:

. A solution of (R)-[[3-[4-[3-[(tert-butyldmethylsﬂyl)oxy]-S-methyl-1-azet1d1nyl]-
30 3-fluorophenyl]-2-oxo-5-oxazolidinyllmethyljazide (0.750 g, 1.72 mmol) in ethyl
acetate (20 mL) was degassed by repeated evacuation and filling with N,. The
solution was then treated with 10% palladium/carbon (0.075 g) under a N, stream.
_ 'The atmosphere was re‘plaéed with H, (balloon) by repeated evacuation and filling
and the reaction mixture stirred at ambient temperature. TLC analysis (6%
385 methanol/chloroform) after 6 h revealed the reduction to be complete. The reaction
mixture was filtered through Celite® and the filtrate concentrated under reduced



A sol ution of*

(S) - N-[[3 3-fl uoro-4-(3- hydroxy 1- azetldl nyl ) phenyl ] - 2- oxo- 5-

oxazolidin ﬂ%@?ﬂ?l ] acet am de (EXAMPLE 2, 0.440 g, 1.36 mol TCT’HSﬁWP%
acetonitrile/dichloronmethane (100 nL) was tjeated with powdered 4 angstrom
nol ecul ar sieves (0.682 g), 4-nethyl morphol’ ne N-oxide (0.319 g, 2.72 mmol)

and t hen t et ra- 4 )
anbi ent ?H?ggaﬂl?er S %ﬁﬁﬁgﬁ%ﬂ%&&o&%{tﬁ&% nlgﬂ‘?’ {egra?[ uor Zé
TLC anal'ysi sm(lﬂlﬂ% ice bati® ahd toéated withopyridiner(0.680g3 0.696smb| 8.63rmmol) axid
starting al cohaol, s ‘i}}‘; d %&@Wdltllgnﬁ mre b .y

4- et hyl rmrpﬁﬁﬁ“h@“h[ edmg’n‘b t arle §pgling bath, wag removedr, o
reaclt ion Im éh\%ﬁ&h‘ﬁ/&’éamhﬁﬂiﬂh@é eﬁmdchtrauﬁlﬁgﬂcﬁuinwremnmdbﬁhgzm& 3 h the
purple soli ic vvasten r ogat ogr aphed over i t|ng
Bth & °°8 “spastion more s SotHRTERY B SPUAR Rrne ARRE

concentrati 0g169 nAPP "Flﬁrmﬂitﬁre was Washed wails 109 hyfddodhldric 48id, oéath{%tea Iagheous

oxazol i di none anti bacterl al ent as a_white solid_ 15 with
[err] C and Nspdium biear ﬁ}lg brine, dried pyen sdium sulfate, filtered ond conoentrated

(S)-N-[[3-[335 ﬁa&:%i eﬁwﬂﬁbﬁdphs}@veilsﬁﬁﬁtgeﬂ'éwﬁﬁ@%ﬂyé% anid then 5%

0X0- 5- oxazol i d| nyl | met hyl ] acet ant d ["ut i on

(S)-N-[[3]3- mtbauollphémm zt&d' eﬁﬂywmﬁmonzofmr@n@e fractmns, 0.643 ¢

et hanol /3 cKPRAE RS P ms“ﬁﬁﬁea%eﬁ%%sﬁﬁa?ﬁ T BiNpED 451

nmol ) akM*.hen net hoxyl am ne hydrochl ori de (0 052 g, 0 623 mmol ) at
a nt ORET at Ur@s ¥k e ho Py
me anol/chl Por‘rr) r eve )

u-; 25 pressure to a white

ol 14,0 O o0r ey %‘%B?@ﬁ“*%ﬁ%ﬂ% e Rl oo 21

-fractionsls 0.a28uddigyllBombhelyl]-Riokb6-mxezaiidinglimetieyl lncttianzide em 550 gap2Bt as

062" e pesect e A By BB e FALA Ghen'hd T
(S)-N[[3-[34 gh&&is)hj’dﬂ)ﬁuﬂﬂé V(5 InIp &t Kinbient 26inipeiatite. phﬁsy Iﬂs H2TLC analysis

0X0- 5- oxazoI|

1- (di phenyl mé I nylé“&"ﬁﬂ%ﬁﬂ%ﬁ?&’ mn‘?g’%lf"éﬁ? ﬁﬁ?ﬁ’éectmn was essentially complgte, The

1- (di phenyl W%M&n RFRre Was Srafsflrred B@hnfé‘x‘léhﬁfeirbf)ﬂhﬂea(oi At sorde 17.2
mmol) in dry tetrahydrofuran (200 ) was, cool eo %glllce bath to O

[err]C arRP ~ dichloromatbane/150 Bée mm%@wrwagcem B tReatRdWEhs| on i n

oil, 51.8 m“%%im‘é@&?équeous sodfin? B4rb3RA¢e (300 mL, gas evolution). After gas evolution
PCT/ Us95/ 1099 :

ceased, the mixture was transferred to a separatory funnel and the phases

separated. The aqueous phase was neutralized to pH 7 by the addition of 6 N
‘ hydrochloric acid and extracted with dichloromethane. The combined organic
25 extracts were dried over sodium sulfate, filtered and concentrated in vacuo. Radial

chromatography over silica gel, eluting with 5% methanol/chloroform, afforded, after
concentration. of appropriate fractions, 0.374 g (91%) of the title oxazolidinone
antibacterial agent as a white solid with mp 152-153 °C and MS(EI) 337 (M*).

30

A solution of 2.30g(14.47mmol) of 2, 4-dinitrofluorobenzene and
35 5.04g(28.98mmol) of dibasic potassium phosphate in 30mL DMSO was treated with
1.0g(14.47mmol) of 3-pyrroline, followed by warming at 60°C for 24h. The solution



-41- nitrogen. The cooling bath was renoved and _ the m xture warned .to
refl ux tenperature for 15 mn. After cooling to roomtenperature,
i odonet hane (7.40 g, 3.22 nL, 51.8 'mMmmvl) was added. When the addition

was conwoajsAdsest he reaction =~ mxture was heated to ref bggniss gyp@dzature
for 15 hours. TLC analysis (9:1 hexane 5 /ethyl acetate) revealed the

met hyl ation to be conplete. The reacti o484 xture was quenched with
sat urat ed aqueous ammoni um chl ori de. The mi xture was transferred to a
separ at oryaé vooled and tdihetéd withatGomL ehivroforsmt fellowed by bﬁtraet.ibﬂi ftle tatér (5

t hyl t Th ed i i o " d
br i e, dr¥ SHEL). DyyiRe QYRatihe) SO SebEmmtrRIqE e bocp AT e Aeop ol dBich
reduced pygs staﬁiﬁd%&ﬂ%oi@th;ﬂr&%h%&f&mﬂoﬂswb%) Qﬂﬁ{e #i1ki ca gel

, eluting with 9:1 ethyl gacetate/hexange Concentration of appropriate
fracti onsc%ﬁﬁmmﬁnf@eﬂ/?P& 2(4!3,4 prt l'e conmpound-as . a colorless
FGdrol Q :

oi | w gh MS(EI} ml%mnm
robenzene A

3-fluoro-4-(3-netr ' VIS !
sol ution of 1- MWP%?M%WM%WW mundamd (2 20 g, 8. 2 15

?T1m|6%) Ingﬁwtﬁm%%w%@ﬂﬁ)ﬁ@(}mﬁ%n pal?‘a I um rg(a?1 e on Ic‘:’gar

(0.220 g)wastreated with 4mLtof a9 h%0smium tetraxidesalutiom mrtert-bn@lvaieolmhaken on

(91 nexoLpab by Bifhe &b embiont pmferabbiBiot paty Tl il with SOG4 7,

m xt ule weslitdmnl hmulﬁue,tZgrafuy#gr@Sbl taad (1Onidy waierfollbwed by stirsing faf 20mie

}‘ inl trat edfﬁﬁr;:”xm %3%204%&% ?ﬂﬁ%%ﬁﬁ%‘ﬁ ?aée:r L@%\g?ﬂ‘ dl,ﬁﬁol ved )

gi 202I afsisi ﬁﬂtritydwmb centrateﬂhg;mb&b gnds&ﬁﬂe@_mﬂﬁlmmnwthylad&tate and 150mL .
i fluor enzene g,.,0. i, 8.0 ¢ at . anbi

t enper at uVaer tﬂ@‘%‘i%&ﬁ Jaer t‘Y%néW%??ffgnr%a?gg PF‘F%U’ @Dimﬁ"t'h anR

t enper at Uédmbiﬁd@brganid: laryegemﬁé drie® (NasSO Ly an’ch&iﬁHﬁﬁ'ate'EW& sda6 tth @ifford ¥t Ur €

\Q?ganiﬁ di Iﬁjt e§&b)r,‘\fat \g/avé%ré“ extrac% ﬁﬁ Vge#ro chl oromie_thane @g’prtggg?hng

sul fate, 1.B88i©91%) ofitlsk title coﬂipbﬁﬂdlaea/yalmmmmﬁelamssmw sol id.
Chr omat ogr aphy_over silica gel, .el.uting exane/ et hy] acet at e,

afforded, af t ellkBrR-B-SimStER-4,6-cionabicyelold.d.Oloctan-Lydl2-flyoresd-nitrobepzene oy
of the tl%‘r)‘;a corrpound as a yeIIow solid vmth np 110 111 [err] C and MS(El)
240 30 (

N- (car bobenzyléﬁy}utmq’fub?@(ﬁ‘z(’BUH@? rbiBe preyiqugydiolincllmk ny| ) ani | i ne

A S0l g Oaan&éthgrré Apdedty BRI OS] 1070kl 1. {1 obenzene

(1.6 mml Y in 25% t et r ahydr of ur an/ met hanol 5 n) was

degassed Mwne and afew ¢xystals of mitoluenesulonip pmdNio dibsestinringat ed

ol ) was et BepRt faRertind fir 2, [PhholudiiRAL MR Wb, Bidto

ega e
reacti on amdk exnrecbadgnﬂl water(5ax 36mid).c Mmm@&zﬁﬂﬁ @nflgoncentration in vacuo
afforded 1.45g(98%) of the title compound as a yellow solid, sufficiently pure for .
25 further use. An analytical éample was obtained by recrystallization from hot
acetone-hexane, mp 113-114°C. |

A solution of 1.45g(5.14mmol) of the previous compound in 50mL

30 tetrahydrofuran was treéted with 260mg of 10% palladium on carbon followed by
hydrogenation at one atmosphere for 3h. The reaction vessel was purged with
nitrogen and treated with 20mL saturated sodium bicarbonate solution followed by
cooling to 0°C and addition of 1.75g(1.47mL, 10.27mmol) of benzyl chloroformate.
The solution was stirred at 0°C for 30min followed by warming to ambient

85 temperature for 18h. The mixture was diluted with 50mL ethyl acetate and 50mL
water and filtered through celite, washing the filter



WD 96/.13502

PCT/ US95/
m nut es, é‘gagﬁ’ﬁ% ch time the yellow reaction m xture becanecélg?gsnlwgz

TLC anal ysis (2:1 hexane/ethyl acetate)kgleveal ed the reduction to be
conpl ete. The reaction mxture was fil tered through Celite[err]

(di chl or onet mewﬂ:ﬂcﬁtﬁﬂ Jigk. A bitrate lﬁégs Wege Eéﬂérﬁ%deadﬂ)ﬂfele{)r?gﬁ jcSshdsd

vacuo to giveé a purple gumthat was | nme di ssol ve

acet one/ wat ewaé 8gtratteduwidh 50mile mater ank%mha;%mﬁ& sesiumechloride, s@int:on i ce

and benzy! Dyt agBGRTREA cfded i 7 fyf RRals iy Huftle SR g

was al | owed i-arystallibedsfrqmﬁxeteﬂwrl agetatdrthexanedd. affoird dr56g(79%)i ofghe title t her 2

Cepar at or b 1 SATRERY ohBgp il oetal ot (SRGDG® S1. AR B 5N

separated, v280¢d.78, Rl97VaI53; 131r| ed over sodium sulfate, filtered and

-q

concentrated in vacug nl e ol | Qr onE

gel, eluting W|th .' AHNC YA XARICY : At yaropher

of appr opl, il (89°/c) of the t|tIe corrpound as a

Vi scous oil I C on standing to a waxy solid wth np 73-75

[err]C and I\/B( El) wu’klm gf ;]3553(31@@93 £bz derivative of the previous compound in
(R-[3-13 R Cg(ag, yaRoiFan at>-780C s ﬁ@a%ﬂtdﬂbmﬂe)vﬁ*aﬁ @y41]m12<1m $.87mmol)

Asolutlono obenzylox ) - 3-fluoro-4-(3-methoxy-3- et h

az eti dinyl ) anf mbm&ylmhw ip Wesﬁhﬂv’edl by etigringab eﬁ%/@rfelf g0min.( 'Q'be ﬁel)-\tlnas

dto -

ol |+t e Calk heed it ﬁ&ﬁgr“mﬁo%mt R ARl (0N Q%EW‘*%“‘;W
%r ggge Agt follosvedi by warmingstot ﬂ)&ramcme ;andrthen to amlgen;tcteugperatmyfm b?IT .
m xt ur egl ef t q‘g grﬁﬁno?’txamén& uaI %%‘? g’éﬁﬁﬁ)dn% f‘ﬁg s%ﬁ% Ferflga TLC
anal ysi s 165 %a.mm:lnannini chl_omdefsohrhionr, é?dhﬂedob;t fidutdora withn200hlz datéﬂomatelthme/vas
vy 25 or afgh eafron Pt Wal (33 GOBET AbA BhBlra Shph Bl oA ion ©

met hanol / di ctﬁmnbnenhﬁng ﬂﬁ@ )jand concenﬂaanh mlvhyua\aﬂ‘drrdedtabmhmdsmhichm

chloride, satura d sodi u I car gaa_gﬂa %%?hc%ﬁ?q‘ ﬁ?leaﬁgworgﬂﬂlz&ggaet .

was dried ov@"ra ;
gi ve a crudenpitRahéltin d?aﬁbﬁm&haﬁaamgsmeME affordedeB40nig offhettitle Wit h

apbr opt | 40e. PPEESTRES 250 SE VS 488 %ﬁ&&&pﬁ"cﬂ@ a%is%%fﬁé"%?fa@%d Frtss
gum whi ch 4 o\@sray @ler, 81583298 1089, rﬂse NVR sl '%ﬂr Z?glre

was prepared by recr st alllzatlon
to give a whidioxabigvels g Sd(Merr]).

mﬂhangmnfnnm
‘ ' A solution of 791mg(2 25mmol) of the previous alcohol and 283mg(0.39mL.,

25 2.81mmol) of triethylamine in 11mL dichloromethane at 0°C was treated with
296mg(0.20mL, 2.58mmol) of methanesulfonyl chloride, followed by stirring at 0°C
for 30min. The mixture was warmed to ambient temperature and diluted with 75ml
dichloromethane followed by extraction with water (2 x 30mL) and with saturated
sodium bicarbonate solution (30mL). Drying(Na;SO,) and concentration in vacuo

30 afforded 810mg(84%) of the title mesylate as an off-white solid sufficiently pure for
further use. 1H NMR(CDCly): 57.36, 7.07, 6.73, 4.90, 4.82, 4.48, 4.41, 4.10, 3.89,

8.77, 3.10, 3.02, 1.51, 1.37.

35 A solution of 810mg (1.88mmol) of the previous mesylate in 8mL of 1:1



Step 5: . , ‘ .
(R -[[3-[3-fluoro-4-(3-nethoxy-3-nethyl -1-azetidinyl)phenyl]-2-o0xo0-5- 35°
oxazol i di nyl ] met hyl ] met hanesul f onat e A sol ution of '

(R) - [ 3W®9dr13502 0- 4- ( 3- met hoxy- 3- et hyl - 1- azet i di nyl ) phenypdr@sesriooez WO

96/ 13502

PCT/ US95/ 10992 -60- -43-

0x0- 5- oxazol i di nyl ] net hanol (0. 700 g, 2.25 mmol) in dry dichloromethane (10
) mahsdrbﬁuanas@rppyqu(.l@hnl i acnes¢alablp shick Wall tube/wanitrentéd witiD g

2. 379t aimt byl The WRRIREMAIA A Rl ACa 3F 408e¢ fo 0,1

N err] wihedubéevasombledgarmibtlie xbastiomp atisthre Aiasquarﬁtiﬁne& bétweemnellyrofernd 5%
revealed the e _essen

met hanol / chl or,of o S ti iall .
conpl et 22 a%atFE‘agﬁ? © SRERRS 18YT mgﬁquﬁ )tar? cpRceRiEAtad 4 %ﬂ-‘&tﬁrret hane
gnd g eifoit520rhi of @. tinNoli%ﬂwhidhl whs usaizl didsoleed it Bﬁﬂﬂpd m@elﬁlgsm& ﬂé&‘l f

i car bonat, e .or gani c ed,.over sodiym sul f ate,
filter ed“&ﬁﬂ%@@ﬁégﬁ*‘ :Sspﬂ‘m 1y %Y%ﬁé&%‘?ﬁ 1’&5?@%@ agRhients; | j ca
gel, el uuxﬁgewtﬁie flo188! imw&dlﬁﬁb@ mfstllimted%tlﬁé}fl@fdf&% (Z0rhEJ af@ncent ration

of appropriate ctions 2 rﬁ‘ recovered startin al cohol and
0.700 g ea@%te fwﬁﬁév%tﬂ Pﬁd eQrggnisayer was Axed(NaoRBgand 353
Step 6: centrated in vacuo and the solid obtained recrystallized from | chlo

- (9)- N-[[3 3f|uoro43rrethox - 3-nmet hyl - 1- azetldlnl ﬁ;{ o-g
oxazdi0i digefford-835QmeB8%) sfitlr title acetamide ag nghU-Péleéﬂ eS, mP 1 5-7° C
(R-[[3-]3- quoro 4- ( 3- met hoxy- 3-net hyl - 1-azet i di nyl ) phenyl ] - 2-

0xo0- 5- oxazol i di ]rreth I rret hanesulfonate (0. 680 g, 1 75 mml) in 2:1
anmoni u . hy=Al g ol Rk plad-4 YlI-0X0Pe y - |
condense thelidle X
reveal ed ’ The reaction was continued for an
addi tional 46 Ahsnlubonbf B@mg@aﬁi’omgml)cpfahbcmnpomm prepaped it Exempld £in

o LPon 2L, Ftrdrarghphs wid R Tl YR, S 3EA A SRR, fpljgyell'©
di chl or obpistizring (at Ginbient, teamperafimieddr 18h.h 'mmttmxtufﬁrwamcgmantralaybr VoD

dried er L um f il n ent d i,n.vacyq. The
crude 5. <0d 8 raffild MBa (AU o0kt betskited 8o BEAATHARR spffiéa” e
di chl or omxhn-aavs(sjéktrﬂc):ed wmtli etﬂhyl ac&ﬁte @ x 50mLy; &méd](NabSQ‘p dndt h, and
treated wit h Lhe (0. 708 o) and acetic
anhydr i d&% 1{"6” ‘g B"é‘? ]gB‘Hﬁ-Rﬂ’;Lﬂ é‘ﬁ"é“?%d%g bath was t hen
remogdd and t IThis patérisinwas mhjéﬂ:edtto&'ad:dl dlironidtbgraiphy @mbe Rainylr € over ni ght .
e ShSaroRen Tt e el b Meblaati Sh W BES b O AR A (60
procedures afforded 60mg(28%) of the title diol as a white solid, mp 183-

189°C(decomposition).

To a solution of 3-pyrrolidinol (1.82 g) and 3,4-difluoronitrobenzene (3.0 g) in

dimethylformamide (30 ml) was added potassium carbonate (3.94 g). The mixture

30 was stirred at room temperature overnight and then filtered followed by washing
with dichloromethane. The filtrate combined was concentrated under reduced
pressure. The résidue obtained was.chromatographed over a silica gel column
eluting with ethyl acetate/hexane with increasing in the content of ethyl acetate
(50% to 60%). The appropriate fractions were pooled and concentrated under reduced

35 pressure to give the title compound (4.83 g); 1H NMR (CD4OD, 270 MHz), 5 0.85.
(2H, m), 2.25-2.57 (4H, m), 3.26 (1H, m), 5.47 (1H, t, J=8.6 Hz), 6.62 (1H, dd, J=2.4,



wth 5% aqueous hydrochl oric acid, - saturated aqueous sodi um car bonat e,
wat er and 30 brine. The organic Iayer was then dried over sodium sulfate,
filtered, VWPP6/13502 concentrated in vacuo to give a crude gunRCHHSNSA0992

chromat ogr aphy over silica gel, eluting with 1% 2% and 4%

met hanol /chI oroform afforded after concef¥ation of appropriate
fractions, 481 /i é t'f] Zzéy xazol I di none anti bacterial agent as
a-white foarﬁﬂgg 6%( ofitid=s Ie had np 132-134 [err] C and MS(EIl)
351 (Merr]). 35 EXAMPLE 7:

(S)-N-[[3-]3- quoro 4(3-h drox -3-methyl -1-azetidin )%henyl]-z- WO
96/ 13502 =<

PCT/ US95/ 10992 \hre f the revlous compound (4 83 g), triethylamine" (8% ml) and
0Xx0- 5- oxazol i din ]rret I acetamd

3-f Lluo[] o-5f| (df lanyn@mshm (2.79 aim mﬂwdmfurm 0, mhawas treatedswithitethr of
1- (di _ 3

rrm()l I) pl ﬁng 1 ﬁ%ngfﬁﬁi@p 5r“'!a.{%uy ro Ursg#?&o@/ﬁt%a\%awﬁdr gelglt‘og’gl Qé}nﬁ o & &ys The
T e st o s i,
on e Parr b Bithete fRambied WRE welhed it Brifid, i8R oyBlofiuth dfath e
Coml ot 6. h¥L°é’ﬁ?‘é'?§“;‘°§n‘ﬁnf°" ?S&“ﬁdm“mfj el T o o nreemoatéEaphed

( di chl or WretdvERa e ﬁ}maﬁlf’%% ﬁlhi %&ﬂ@%&?@%ﬁ%b Q}E%MWMBE@EF

: gr esz >lj|r get ?ga?rttﬁ;)n%maeltcowm #6S coritentrap@liunde &dﬁaéﬂeg-esmnertothym thetitley |
(0,7 15 commmrim Unb{eh, 5 1K H3m oprinoh pBRceH oS G 46 it B, 40808 myg o

mol ) at anbg goJs, faecmerxﬁf ursz emiciﬁ), ¥%53 A, JS8.OH)NY. sfrf‘uH dd, Jmasmb H)s

tenperature, TLC analysis -1 hexane/ et hyl ~acet at ej reveal ed the
reaction to '1)84é%]§eﬂ@s|%ﬁ2'§b Q:%lﬁﬂ et e. The reaction mxture was transferred

to a 15 jgeparat owa%ﬂa_@ idd.) and wat er

(150 nL). After shaki ng, or gani Sngg ase was separated. The aqueous

phase was back- exPaliadium on carbgpt(m”@, 200 ;e was added 4p @ mirture pfthesnrevioyani ¢
t t

extracts vasiothottla\s 4Rk a Hix&f'sqlvent d?‘(ﬁéhléﬁ%étﬁ&ﬁé‘tio%ﬁ arld fnfeﬂiﬁﬁal@ﬂﬁ

concentrate romat ogr ap over sillica

eluting wit hmB: Thhmmeevag/stlu‘eémder laﬁtmsubm ofthyydrogen foxfith; &h%ﬁlf@redzo
appropri ate 0
R T TR s
4-[3- (1201 - omtbined fidtrates svdrg|cpnoepitratedramist redused prefisuyd jo @ve the title
f1 uoroni trobenzens.a (4.52 g 1H NMR (CDCly),  0.08 (6H, ), 0.8 (9H, s), 1.87 (1H, m), 2.11
(1H, m), 3.05 (1H, m), .29 (2H, m), 3.56 (1H, m), 4.48 (1H, m), 6.38 (1H, dd, J=2.4,
o 8.9 Hz), 6.4 (1H, dd, J=2.4, 14.0 Hz), 6.61 (1H, t, J=8.9 Hz).

Q..

Benzyl chloroformate (8.0 ml) was added to a mixture of the previous
compound (4.52 g) and sodium bicarbonate (1.76 g) in tetrahydrofuran (50 ml) at
0°C. The mixture was stirred at room temperature overnight and then filtered
followed by washing with tetrahydrofuran. The combined filtrates were dried over |
380 sodium sulfate and concentrated under reduced pressure. The ;esidue obtained was

subjected to a silica gel column eluting with hexane/ethyl acetate (90/10). The

appropriate fractions was unified and concentrated under reduced pressure to give

the title compound (4.40 g}; 17 NMR (CDCly), & 0.08 (6H, s), 0.88 (9H, s), 1.87 (1H,

m), 2.11 (1H, m), 3.05 (1H, m), 3.29 (2H, m), 3.56 (1H, m), 4.48 (1H, m), 5.18 (2H, s),
35 6.59 (1H, t, J=8.9 Hz), 6.88 (1H, dd, J=2.4, 8.9 Hz), 7.10 (1H, dd, J=2.4, 14.0 Hz),
7.36 (5H, m).



A sol ution of 3-fluoro-4-(3-hydroxy-3-nethyl-1-azetidinyl)nitrobenzene
(1.80 g, 25 8.0 nmol) in dry NN-dinethylformam de (15 nmL) was cooled to O

[err]Cwith an ice bath and then treated with imidazole (0.572 g, 8.4
pbutyl di nethyl silyl chloride (1.30 g, nder
ﬁﬁgﬁggact lon m xture was stirred overni ght wﬁ?ﬁmgﬁ{%’

di ssi pation of the cooling bath. The reggti on m xture was then
transferred to a separatory funnel al ong W th vvater and 1: 1 hexane/ di et hyl
ether. 30 Aftg ¢

back- extract ed W t a|t|onal 1 y R € conbi ned

organi c esxazelidinvlsmethapelh e d w-th water and brine, dri ed over sodium
sulfate, filte BeEpieiviths

* Chr omat ogr aphyhgé\}éﬁﬁg?sf)ca gel, eﬁ’ﬂ’#’r‘?‘gﬁeﬁﬁoﬁ/‘nhg’fﬂé‘t( e’ E Ri]rh"éxane

and then was chaled e 289 inderonitrogen antldrented with 2.3 wbfike M imhiesaneyfof n-

appr opgi a | (709 of

the ti FI ebggﬁp%ﬂinéﬁﬁ%gﬁ 5 &Q?ﬁéﬁpﬁ}tﬁg&v&so ' I%ﬁ%ﬁﬁiﬁ%@%%@ﬁég 'er r] C and

MS(El) 34gly¢cidybbutyrate and was allowed/to 30 slowly to room temperature overnight.

gtce-/p U§95/ '}'83 ?‘gaction was quenched by addition of saturated ammonium sulfate_s%?ﬁtion (10

N-(car bobmh)zgaitbﬂyé mixfute [eértmctedb\uithldiéhimtoh;dthmhq(& mSQ]mB: Thé bigdanic layer

azetidinyl]-3-fluoroani,li

2 Th [T L odanineg ol RRsRaclFith bring, fried avel, 3ol Silfath ang coneentrated under

H_;Jorqoi tfém5 h &i@ﬁ&sﬁﬁe . TThegresfiué dbrain)edlwas&h&mgatdg@apﬁf 8 éd@&diﬁﬁé@&élr and(3g
was egass repea ation, an illing, Wt err]l an ten

treat ed mmlnm%oéel %ﬁmﬁ%}’aﬁﬁ e Y mcrgfmasde&hmp@tep ofg |

anmoni um j&itaRt (0% mﬁ‘%etdﬁropnaterf?i&iohﬁ ﬁvé% bbwea adﬂg@aéa&r@eeﬁhﬂfder

time, and the m xture coo| ed an ice bath e observation

of an exorasaeed PWF@“E%FQ)PVSf"hP er@mq"aé (H"I%g)f eHclt%@p@]{sbrﬁ 0.08 (6He¢| | ow
to colorlgse. ssT(bﬁ anal. §§-2510(@Hl rHﬁ‘Ba!BB(/lH ), 33068, aé@iHr ﬁ;\t,le?hstélﬁhﬁx) 3.8

reduction 10 reaction mxtur ered throu

Cel i t dPer(IH, aﬂii &%%4&1”3%@ 4. 48 (1@5 A At661E0 ™) 6\53&181, todud. 5@'11%'604

| ntermedlﬁtl.p &a’]IJLB%%Iﬁ 8% HRhaE 906 146Hz? medi atel y dissolved in 1:1
acet one/ wat er, cooe %’err W|th an ice bah and treated W|th _

sodi um bi car bo
1]

(0 9389 0110 ) P : g ‘-: JL' aLe
over ni ght™ o’“" SR |SS|pat|on of the coollng bath. After

a total of 16 e atsoéuh@taof ﬂmprewousmmmued\ﬁh§4tgﬁ im pyvidined(10onb weaspaddedor y
Lﬁggghw:lsgsepara ec%ﬁaamhﬁggt(@% tg,rGC ‘Yi‘rl e 8- ov{e'rlﬂsl%%i T = aé)de,ganI :
filtered woth tanpdor oxeruight Watersddael wascided slowlydiothe anixture withide oi | .
Chr omat 09 anile QNS the likfife Wils fubhdt dtfied b Rr bo B GhET he 365HELS:
were collected by filtration, washed with water and dried at 40 °C under reduced
pressure overnight to give the title compound (1.96 g); 1 NMR (CDCl,), 8 0.09 (6H, .
25 ), 0.88 (9H, s), 1.90-2.08 (2H, m), 2.46 (3H, s), 3.21 (1H, m), 3.40-3.49 (2H, m), 3.65 '
(1H, m), 8.81 (1H, dd, J=5.9, 8.9 Hz), 4.03 (1H, t, J=8.9 Hz), 4.24 (2H, m), 4.49 (1H,
m), 4.80 (1H, m), 6.63 (1H, t, J=9.5 Hz), 6.96 (1H, dd, J=2.4, 9.5 Hz), 7.23 (1H, dd,
J=2.4, 14.6 Hz), 7.36 (2H, d, J=7.8 Hz), 7.79 (2H, 4, J=7.8 Hz)

30 . :
A mixture of the previous compound (1.96 g) in dimethylformamide (20 ml)
was treated with sodium azide (455 mg) and warmed at 60°C for over night. After
cooling to room temperature, the mixture was filtered and the precipitate was
washed with dichloromethane. The combined filtrates were concentrated under ..
35 reduced pressure. The residue obtained was chromatographed over a silica gel
column eluting with hexane/acetone (80/20). The appropriate fractions were



20 afforded,” after concentration of appropriate fractions, 1.68 g (76% of

the title conmpound as a gumw th MS(El) 444 (Merr]). Step 4.
(R -[3-[4-MO96/13802 - but yl di net hyl si |yl ) oxy] - 3-met hyl - 1- azet i ZICAYUSPS/B992
f | uor ophenyl ] - 2- oxo- 5- oxazol i di nyl ] met hanol A sol ution of

N- (car bobenzyl oxy) 4-[ 3- [(tert butyI di et hyT5é3rIyI)oxy] 3-nmet hyl -1- 25
azetidinyl]-3-fluoroanjline I n dry tetrahydrof uran

0
m.) under comhmdr*}nd/mceefam# %iermﬁem pregpurg g give 2 cormpaurd 6hio sg A
and treated Wohdtion-dftthid donidtu@in dry é&aﬁ%mﬁlﬁh @o%nﬁwmwﬂéa'va&l in

hexane, 3.8 mml) via syrin After 5 mn at this enper at ure,

(R -gl yci dyl tbnhynﬂpboaélm&ﬁé mg) miasmed:atsomme;nmv&q: %lbv,e'ﬂxe wistrure was
th ddi t

e, 2097 41,51 sfied B St 000 MRS NORERE Y flf B i IR

thi s tenpdr atowernight. 'I‘heimxtweaw;s concetratétbunday redhodd pressurtecynd driedibgd t he
starting Cbz

concentrat ed algﬁg va@‘t’ e¥§ dg@ﬁﬂn mth 90 Hém %Q’%ggfo@gédh v;gts)&'# %Itag?e{?e
washed with withdoromethame (29, mﬁrambltreamd with ipynidingd (05 m]l) and acétnd ashiydttide©.6
concentrated | n 6 lve a cryde duct .. Chro ra r 35
silica gel, ¥§ &mﬁ“g%ﬁ}“&% %@5’?57%‘3@8?% %’ﬁ‘égéf ﬁded, after
concentrati omoﬁéemméwmdet Bechrce@pressare Thklregidué Wgs suibjédbed to & lstlica gel

ISDCS'?BLIJCSigg;( m;':g o eluting with l}llghga%l}éggl%romethéne with increasing in thqlgmtent of

oxazol i di nOﬂQn&!‘aaﬂol\Ml%*ﬁJ 5%). 'TheappropHate/fPadtiohtAvére [poblell arébntEt trhled4drler

(O (5. 4. [ 3oy mrssues togivethortile somppsyad 6,903 ol ENMR.(GRCTg) § 098 (GEL
f1 uor opheny! Js), 2,95 @I, )X 8891260 (RH,] 5202 (3R 4)28.98 W1 HORA] 8.36-3.67 (6H, m), F¥1

sol uti on of

(R) - [ 3[ 4- [ 3- (1Hefd, I5f-§) 318 HDNGLi(1E $.0Jx8.9 Hz)eed 4§ (1H, m).4.76/ (14 ;), 6.80 (1H,
3-f1 uoropen BﬂrlaaéwaP 65696&;0& udgfzyhlﬁ%t ddlaﬂ 499224145 T8I, amt gLy 4

di chl or onet hane was cooled to O [err]C W|t an ice bath an reat &d
With trildth bmne(o 2959 0406rrL 2.92 mol) and then

met hanesul fonyl ¢ 21/ 2% o 9RA.E. Under N2

After 2 h at Ofer TET nar Aforotorm reveal ed

t he reacti on gxazdlidin acethmide Raction mxture 10 was transferred to a

t f | Q t
Tayer s washed Vit 8"?”*1@‘%%% g&'@;acmﬁ% )56 3] iderahidrondidf @7 ©

sodi um bi20ar Iwasatreatedcwith tetmbﬁiwlammoﬂmmdluomde (8.8dnyhGM imtesraliydlrofarm at

20%a whi oot e SlolgBa Y8 S B Sk et et eiitrthe B 4 UE Tt nfsfig i€
treated with water (60 ml) and extracted with dichloromethane (30 ml x 4). The
. organic layer unified was washed with brine, dried over sodium sulfate and

concentrated under reduced pressure. The residue was subjected to a silica gel
25 column eluting with acetone/hexane (80/20). The appropriate fractions were
combined and concentrated under reduced pressure to give the title compound (0.77
g); 1H NMR (DMSO-dg), 5 1.78-2.00 (2H, m), 1.80 (3H, s), 3.12 (1H, m), 3.26-3.54
(6H, m), 3.67 (1H, dd, J=6.8, 8.9 Hz), 4.04 (1H, t, J=8.9 Hz), 4.34 (1H, m), 4.68 (1H,
m), 4.91 (1H, d, J=4.1 Hz, OH), 6.72 (1H, t, J=9.7 Hz), 7.07 (1H, dd, J=2.4, 9.7 Hz),
30 7.38(1H, dd, J=2.4, 16.2 Hz), 8.23 (1H, t, J=5.7 Hz, NH).

EXAMPLE 11: (8)-N-((3-(3-fluoro-4-(3-oxopyrrolidinvl)phenyl)-2-0x0-5~

35 To a suspension of 1-N-benzyl-3-pyrrolidinone (1.92 g) and ethylene glycol
(6.81 g) in benzene (70 ml) was added p-toluene sulfonic acid monohydrate (1.93 g).



15 St ep 6: : . R
(R-[[3-[4-[3-[(tert-butyldimethylsilyl]oxy]-3-nmethyl-1-azetidinyl]-3-
fl uor ophenyl | - 2- oxo- 5- oxazol i di nyl ] net hyl J'azi de A sol ution of

(R - [[ %(tert but yl di net hyl si |l yl)oxy] - 3-net hyl - %, ,
3-fluor %éeﬁp 2- 0x0- 5- oxazol i di nyl ] met hyl ] met hanesulfon éb % g, 2.10

nmol ) in dry N, N-dinethylformam degd.20 nL) under N err] was treated
Wi th sodium azide 20 (0.273 g, 4.2 muol) at anbient terrperature The

reacti on X iiiirdRvms YeAuRed Wi’ﬂl?Qzeotroplc[ Rnidvial Bpfva%r"b ed to

roomtenperature. TLC anal ysis_ (5% met hanol / chl or or , I's tine
reveal ed Stack teapfordhhr. Afber coglipg & soonttempe the mixture waﬂawaslmdo with sat. vacuo

and the r gﬁ{ﬁ (o I&P,gll ter. The
organic p%gistgﬂ\%ﬁ‘téﬁggg%%%degsy ri e)d‘rgggid%g m suqu)&t‘ Fc‘fet ered and 25
concent r adiehloromethane (80 mjk§): Thedrganjc le@ys weire unifiad, Maahed)mﬂubﬁna,s a

(9)- N5 [ o f‘?r[%'”fﬁ'ﬁf*f%%?ﬁ& £ e ﬁ@.@#\ﬁ’ﬂ Podiieed kb o give 5 B

f:cuo|rQ ophamyﬂﬂouﬁddicﬁﬁg)p (GDC] D;B&Z}DB](ZHet,aI&'H&Hzr)] 2|6«:1L (2H, s),gaﬁ): uti g(r)l
t t -
511 uor o 153018 S B B AR TS T g 10 o)
et hyl acet b d gaecd by repeated evacuati on and filli ng

with Nerr]. T | ' 'n sh ted Wth aII rbon
(0.075 g) undeﬁﬁk%['lﬁﬁ A’é’i‘ aﬂﬂca’bmw’ﬁdgshwé%é B|33 ff

H er r 1o ( is¥elvionB eoRipotii® €R6 §) B aQtbied @olveafit! of diclﬂdi»&nethanec”(lld rhl)@n@eact i on
m xture stirred, at a f enper at ur.e. TL Si g £5%35

met hanol /eethang Mﬁ’é woestimed; off bydnogen for? days, The

react | on ghen f1réA Wl (48 pollalitueh addAvIEH cﬁﬁoh@i@%];h%ﬁx‘lﬁeﬁﬂdnu ghe .

concentrat ed under reduced VWO 96/
PCT/ US95/digtigromethane. The filtrate combined was concentrated under reduced pressure to

pressure. ?;f:mé aﬂe%ﬁlﬁ%ﬁagu%sc%vaﬂ NMRYCDE! ayhﬂ 9&9Qﬂlh@'1ﬁ-7(§-ﬁzg1-%35 cool ed

to O [err and treated wth pyridine g, 0.696
nL, 81%0 )3a5%|(2H th@t&EZh %fﬁé (o 263 g, 0.243 ni, 2 58 nmmol ). The
cooling bath wag;weRQVE g st ; . HenSéid-r €d at anbi ent

t enper at ure under N ure was transferred to

a separatory fEnumnnmagemahpm@ﬂmM 9 and m&d@nan)m-cm@aln xt ur e

was wash }%pm I i
bi car bong{kgm ‘% b%r?llé)négm{ Jﬂov rj sog}lﬁﬁq&;s‘ﬁ‘?’g‘fg g?#f?"e‘?él Cah coz)?entrat ed
in vacuo.(1Rfd)avas bhtainad WWB@@ $ 2d8 @8, t, $+1BiHw), WGHHZH%hIﬁdiz hen

(1 act Pondoibchef § HH BB o B Ch SEL SRR AU AR 08, Do O ARRE

137- 138 [294 [THadd) J42 £ 8.9 H).

®

Following the general procedure of example 9 and making non-critical
25 - variations but starting with the previous compound (1.49 g), the title compound
(2.44 g) was obtained, *H NMR (CDCly), 5 2.16 (2H, t, J=6.8 Hz), 3.41 (2H, t, J=6.8
Hz), 3.46 (2H g), 3.98 (4H, s), 5.18 (2H, s), 6.60 (1H, t, J=9.2 Hz), 6.91 (1H, dd,
J=24, 92Hz) 722(1H dd, J=2.4, 140Hz) 7.37 (6H, m).

30 oxazolidinylimethanol:
A solution of the previous compound (2.44 g) in dry dimethylformamide (25
ml) was cooled to -78 °C under nitrogen and treated with 6.6 ml (1.0 M in
tetrahydrofuran) of lithium bis(trimethylsilyl)amide with stirring for 5 min. The
mixture was treated with 0.93 ml of (R)-(-)-glycidyl butyrate and was allowed to
35 warm slowly to room temp. for over night. Small excess of lithium
bis(trimethylsilyl)amide was quenched by addition of water (5 ml). The mixture was



(Merr]). "Step 8: -

(S)-N-[[3-[3-fluoro-4-(3- hydroxy 3- et hyl - 1- azeti di nyl ] phenyl ] - 2- oxo- 5-
oxazol i di nwWo s@i13sg2 | acet am de A sol ution of PCT/US95/10992
(S)-N-[[3-[4-[3-[(tert-butyldinmethylsilyl)oxy]-3-nethyl-1- 15
azetidinyl]-3-fluorophenyl]-2-oxo-5-0oxazol %8 nyl ] met hyl ] acet am de (0.550 g,
1.22 nmml ) in acetonitrile (20 nL) in a pol ypropyl ene bottle was
treated wi t hceiténtrated undezoresiuhgdipressurer and dried by Bizedtropic evapniretion with

tenperature. _After .46 C naI ) I [ P | ed
th(rarp d(rapr 3{..ecP‘IlB?P e’é"g{:ﬁiﬁ{ ‘i si’gﬁn%?defn d@#%mm‘%?‘ég@hg%%n? )'(‘F%?%S%y@ ©
transferred hmtsn‘mﬂrdv&mmnevedﬂbyaﬁltrahmg‘hm filbrate was 20ncetitrated mdet hahmed 150
m.). The st d f t at ur at.ed

St um car boRERE RS Hhe FESESE o ethadted Hter i iisiel to 5 plfR g OlGEl E0E°
the m ?t gseTﬁﬁﬂl héﬁiﬁf&éﬁdﬂé (50/50). Sﬂﬁaﬁ?j ﬁgﬁe{ﬁm.iomrvgbrb Ijjbolbﬂaﬁﬁlsd concentrated
separat e e .agueous ase was heujr zed to

hygr ochl ori cuaéﬁm?%efégﬁsgef%tp §ive ﬂgﬁég éhieﬁm @ﬁg&‘&n c
25 extract SZW(@I-P”t' 9<7.8\19%), acsél(um %anla”ép%d Mdltsﬁgmh e«wt&ﬂﬁcamn%; F50-n
vacuo. Radi al rorratag%a‘tio % over SI I | ca eluti gﬁ{

net hanol /chI Biﬁ?f@ﬁnmhﬁf'@r dp Jrd 3, 9. Wﬁ i P2 aﬁ;ﬂFQ&H&i’é 67

f t I
hgent a6 vhvemd 428 HEDy, JB% By R I‘Z??I‘édérn‘ﬁ“%&‘éﬁ B RS 3R, 104

Pyrroli dllﬂonHZPh'bA(}KlﬁaddleiﬁnRolﬁaz II_’I(d-rrpI es EXAVPLE 8:
(S)-N-[[3-[4-(1- Az ’ call LO% ;

3-Wuor o- 1- nmhmnmhazidﬁpyr ryl )benzene A sol ution of

2. 309(14 47mol ) n 3 of

di basi c pot assi umﬁﬁygwbﬁﬁ #e%eg%}#%% ﬁﬁa%g? g%“‘% @ﬁl%é%o% éﬁﬁ’caﬁ

1. 0g( 14. 47 mmwhyiatibnSbyly stasting evitlo the previousycomponnd §1.38 ghOthertiflCcémportth.
e 8 50t €176 g) was obfhined, T KMR (CDCly), & 2.14 (2H, t, J=7.3 Ha), 2.44(3H, 5), 345,
cool ed and di2H;d=1i3 Hz), G40 (2H) ) 85784113 (FH,ank; @.98/ (43K ts),24.24 (2H yin) 480t er

b 1 or ded o y MM PSP oirols Ho.06 LuTdn ooBi B Bl b Bl S ha, 146

acet at e- hexam)t-pggf(ﬁnrd F=h8 HAOC7N8CCH] h;aJL’l sl}ﬁ) conpound as yel | ow
S prisms, np 132 ‘ ‘ ) ‘

20 lidinyDmethvlacetamide:
Following the general procedure of Example 9 and making non-critical
variations, Lindlar catalyst (150 mg) was then added to a mixture of the previous
. compound (17) (1.45 g) in a mixed solvent of dichloromethane (10 ml) and methanol

(40 ml). The mixture was stirred under an atmospheric press. of hydrogen for 2

25 days, then filtered and the catalyst was washed with methanol and
dichloromethane. The filtrate combined was concentrated under reduced pressure.
The residue obtanied was suspended in dichloromethane (20 ml) and treated with
pyridine (0.3 ml) and acetic. anhydride (0.7 ml) at 0 °C. The mixture was stirred at
room. temp. for over night and concentrated under reduced pressure. The residue

30 was subjected to a silica gel column eluting with methanol/dichloromethane with
incresing in the content of methanol (2% to 5%). The appropriat.e fractions were
pooled and concentrated under reduced pressure to give the title compound (0.72 g);
1H NMR (CDCly), & 2.01 (3H, s); 2.16 (2H, t, J=7.3 Hz), 3.43 (2H, t, J=7.3 Hz), 3.47
(2H, 8),

35



5 3-Fluoro-1-nitro-4-(cis-3,4-di hydroxypyrrol,idinyl)-benzene:

A sol ution of 1.25g(6.02mmol) of the previous conmpound and

881ng(7 52mmol ) of N-met hyl norpholine N-oxide in 60nL acetone and 13nL

wat er ? y\@ ptreated with 4nl of a 2.5% osmi um tetroxi dseHpsds Eb% in
c

tert- buty ohol followed by stirring at anmbi ent tenperature for
24h. The solution with 500ng of 10 sodiggm bisulfite, 2g of magnesol, and
10nL water followed by stirring for 20m n. The nixture was filtered

through g¢eg.8.67 (2HSH)NS. 7t.mmf ahtwe saekg H\t)t 5. SBQSHOE?@, 47891H, m J hlﬂﬁn{m e was

concentrated_in vacuo an etate an

vater. Theoat 8634 Hopel= 05,125,699 A Sd, a0 9 H S B8 1, 84,9 526nB L and

t he nbi ned organic |ayers were dried (Na[err]SCerr]) and
concentrated in vacuo to afford a 15 yel |l ow solid. This material was
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10. 27mmol) o nz chl or of or mat e. he sol ution was stirred
O[err]C 52430511nﬂ)llbl | oned by warning to anbl ent 35 tenperature for 18h.
The m xture was diluted with 50nL ethyl acetate and 50niL wat er and
filtered through ceI|te, washing the filter WO 96/ 13502
PCT/ US95M E 12: (S):-N-((3-(3-Fluoro-4-(3-(phenyimethoxvacetylamino)- - 49-
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Step 1: ! i B g 1ylk
A solution of 4. 49g(20 54mmol) of 3-(tnﬂuoroacetylaunno)pyrrohdme

hydrochloride and 2.97g(18.68mmol) of 3,4-difluoronitrobenzene gnd

7.16g(41.10mmol) of dibasic potassium phosphate in 87mL DMSO was warmed at .
25 90°C for 18h: The mixture was cooled and diluted with 300mL of ethyl acetate. The

solution was extracted with water (5 x iOOmL)_ and dried (Nay,SO,). Concentration

in vacuo afforded a yellow solid which was recrystallized from iiot ethyl acetate-

hexane to afford 5.0g(84%) of the title product as a yellow crystalline solid, mp 165-

167°C. |
30 Step2:

A solution of 4.10g(12.76mmol) of the nitro compound in 100mL ethyl acetate : i
was treated with 500:rhg of 10% palladium on carbon, followed by hydrogenation at
atmospheric pressure for 4hours. The mixture was filtered through celite washing

35 the filter cake with ethyl acetate. The filtrate was concentrated in vacuo and the
residue was dissolved in 50mL acetone and treated with 75mL saturated NaHCO,



cake wi'th et hyl acetate. The filtrate |layers were separated and the organi c
phase was extracted with 50nL water and 50nlL saturated sodium chloride
sol uti on. wo9ge@ssaizng (Na[err] SO err]) and concentration in vecoosgsifoesred a
|l ight purple solid which was recrystallized from hot ethyl

acet ate-hexane to afford 1.569(79% of the-&tle 5 " conpound as fine white
crystals. [err]HNVR(CDCl [err]): [err]7.39, 7.25, 6.93, 6.67, 5.19,

4.80, 3.73, 3oRfionHoBawed bgtooling to 0°C and treatment with 4. 36g(3 64mL 25. 53mmol) of
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!l S S ARV S0 bl i porses
é@%%??i?’bﬁeaﬁ"“ e d "ta“‘zi%“??“’m*‘"’r |§‘£'§3*‘%55m“"n55&
Oferr]C for ﬁﬁ#%f( ﬂ;ﬂh% %é%l%Yﬁl%l %@%WFW&%H‘P 14§/ V\B{{g‘ g
sol ution was gth Erg :c00! eFiFhdro1aph g i :
15 ammmoni um ¢

utron w
di chl or onet hane n.) and saturated

armoni um ch or| deﬁ?Q&lﬁhb §<4 ko) %% bgﬁz(d}lﬁ-{]v%h‘irk%%ﬁ{ﬂi‘}ﬁ"@astreated

concentration in vacuo a fOF

chr onat ogilapivdth 50mL SN NaQH@chtipniolinwed by vearung ap reflyn forvdahn The v/ v)

gy oo 2 PP nd RS Sl AL Bl Jouh it

7.9, 6.71, 4cSate @ I5mL). The ¢mbised srgadiclayet: were extgacted with satnggted
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saéI urated t in vaegs. UrTHy ﬁe%imso hﬂ:ﬁx&im&tb ; 8“3‘“’3?55 1wy‘:ﬂmh H@é&}ﬁﬁnﬁa [gle)
an concentr on 1 n a e | e S e as
an off-white ei‘éﬂ“?%lwéﬂ’f 27‘6’?@@9’9‘ f 3{9}“? m fﬂ?esﬁé’é“efigﬁs] or e‘?

NVR( CDCl [gy rh)40§('ﬁ§%i Jf'ei‘é tnie Bkd&tEBﬁnémteérﬁeals 4nfa924949C. 4. 10, 3. 89,

3.77, 3.10,
(S)- N-[[ 3-[ 48tepa- 5. HRHSHE
f | urophenyl ] - 2- 0x0- 5- OX@A¥

810ny (1.88mml) of theé prewous ' hoent o
. A solution of 737mg(1. 67mmol) of the tnazone in 10mL DMF at -50°C was

treated with 1.84ml(1.84mmol) of lithium hexamethyldisilazide in THF. The
25 solution was stirred at -50°C for 5min, followed by addition of 265mg(0.26mL,

' 1.84mmol) of (R)-(+)-glycidiyl butyrate. The solution was then warmed to ambient
temperature for 18h. The mixture was concentrated in vacuo (ca. 0. SmmHg) and
the residue was chromatographed over 36g of 230-400mesh silica gel,,' eluting with
3%(v/v) methanol in dichloromethane. These procedures afforded 400mg(59%) of the

30 title product as a white solid. 1x NMR(CDClg): 57.36, 7.05, 6.65, 4.72, 4.27, 4.18,

3.95, 3.77, 3.46, 2.88, 2.17, 1.94.

A solution of 395mg(0 97mmol) of the oxazohdmone, and 146mg(0 20mL,
35 1.45mmol) of triethylamine in 5mL dichloromethane at 0°C was treated with
471mg(0.82mL) of methanesulfonyl ehlorit_ie. The solution was stirred at 0°C for 30
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t et rahydr of uran-i sopropyl al cohol in a-reseal able thick wall tube was

tr eat edyab, 8nlL of ammoni um hydroxi de. The tube wa d war nmed
at 100[err‘fC or 22h. The tube was ‘cool ed and the reaction mXture was
partitioned between chl orof orm angggrat er. The organic |ayer was dried
(Na[err]SOerr]) and concentrated in vacuo to 5 afford 520ng of a tan

sol i d, litesd WafthitRCko dinBidht Beth] ei*am@rea%éé a h
357m(o%m_ 3. 50mm|® aceti ¢ anhydri de fgl by S(tﬁl flﬁﬁ%asattre%ﬂe I ent

t enper at With Weteriand thmeq%maﬂ&m %’?cﬁﬁq mtbodlohlprpn@qrﬂlanef a‘lhmcpmmd and
extract e@r%!aﬁ@l%@@vefédée&%éS? E&lﬁ:@h at&d/ & v dﬂ? 448 (1Bt

concentr at I n“vacuo and t he ta| ned recr ys
chl or of oofithetitleproducttas @roﬁwdumw(au table forryse mutheexeatete@m as

of f - [

(S)- Vl\f-y[ [ W@egﬁ)cﬁ%& ?/%rié{;/p%? |4%|4ny ﬁ 3%’r%% e%§?13§5 34-’5-
oxazol i dsrga,]srm,mq,maoaja 5129) . A sol ution of 249ng(0. 63mmol)
of the C%IF L‘gd pr ega |n 15 2n1_terah dr of ur an was
treated RSl 2N

% T ‘ by stirring at
anbi ent tenperat ur gyts 5 : :

idis . 35 tig a/acuo and
mxture was e FIB grao&?@ﬁm&%q@ft“r@to‘i%s"d' Q) Ciﬁm& FoRTRBY AR o 1] )
and 10 aﬁaqemm ahﬁﬂomﬁni/liiy‘di@:dd@ jafd éﬁﬂe&ﬂtﬂiwwﬂé AP fat I00°€ £5:04 élkbura?
Thi s mat al , was subj e daéo radj a chron&_g&ﬂr’a hy on a_2nm ,
chr omat ot %{%Wé?&?q?é )& by grigactigmmithhane. These
pr ocedur gploAlfbfth The g RAieobab BFiel magsa4pan@so&emawd 8Pbadho. " 83 @
189[ err] C(deconposj. ti on)

(S) - N- [ [ zesidug wag ghigsglued,in 4mi. mme end mmsipwm pmp aggtic anhydride

oxazol i digg)iwedEy it hPFnBient temperature for 18hours. The mixture was
3- Fl uoro-4- ( 3- hydroxypyrroI|d|nyI)nltro enzene: To a sol ution of

3- pyrifol F@m@etra(q eevngawoaﬁs,)rdzan ¢il wdviehwes dissalved dn chlogofgym and

- di met hyl ) r%ﬂﬁ taRsSd The
m xture %gﬁ was St lrre tg} TH??O @fh ?at ur eﬁ%aver @q‘]ﬁ?ta%dcét ﬁ tg%teflt ered
f ol | owedvesuakesafford 472mg of the atetamidedderivative, wm wasg directly disadlived:in was

chr omat oAPAO P vGL SHERR, fllowell b7 ety ol nbiEht i AR 150 1 Bfurs.

acet at e/ nemlstwetwas cencentriated imvadue anshdissolved ircdin}| acetetecarsd treated( 50% t 0

35 pi20ss giar B TEke fbathd Nar00, WelificR Il e BY cRaiEERt WP YRR s 5%
MHz) , [ edrI8nim8Y of benzyloxyacetyl chloride, followed by stirring at ambient temperature

for 1h. The mixture was concentrated in vacuo and the residu_e'_was_

chromatographed over 25g of 230-400 mesh silica gel, eluting with 2%(v/v) methanol

in dichloromethane and the,n. with 3%(v/v) methanol in dichloromethane. These .
25 procedures afforded 189mg(40%) of the benxyloxyacetamide derivative product as a

white solid. 1H NMR(CDClg): $7.38, 7.02, 6.81, 6.68, 6.08, 4.75, 4.60, 4.01, 3.71,

3.61, 8.34, 2.32, 2.02, 1.91.

EXAMPLE 13: ((3(3- _ i Tolidi . -2
Continuing from the procedure of Example 12, Step 6, a solution of
189mg(0.39mmol) of the benzyloxyacetamide in S5mL methanol and 5mL THF was
‘treated with 200mg of 10% palladium on carbon followed by hydrogenation at
atmospheric pressure for 1h. The solution was diluted with methanol and filtered
35 through celite, washing the filter cake with methanol. The filtrate was concentrated
in vacuo to afford an oil, which was chromatographed over 10g of 230-400 mesh



(2H, 0y, 2.25-2.57 (4H, m, 3.26 (IH n), 5.47 (1H t, J=8.6 Hz), 6.62 (1H,
dd, J=2. 4. WO 96/ 13502

PCT/ US95/ 1)§$/13502 PETIUS9SI0992 14 0
Hz), 6.69 (1H, dd, J=2.4, 8.6 Hz).

3- Fl uoro-4-] 3- (tert but yl di net hyl si | yl oxy)'Bg'rroI idinyl]nit robenzene

i ety e e a8 L8 wGEL R of o B tblefbebd ol e Brivednd \ 11

tert. buffodadlrasi(3%) uf ththytvosieacéfandide GlrivktiOé orachict aB chisikisoliad n
room t enp. ] e insol uble

nat eri al &Méﬁg@éfa)'t%@ gh}%;a)ﬁ%ﬂ@n ioﬂ’f‘eoeq~ |3|8'P7d§t% St idh lith
washed wi t h Brggne, dried over sodium sul fate and concentrated under

reduced pressure. The residue obtained was chromat ographed 10 over a silica
gel colunB eluting with ethyl acetate/ hexane (70/ 30) The appropriate

fractions vve nﬂﬁj and (§PROE: ‘m”“, to give the
title corrpound’(‘:' A ; 1o)-4-
s), 0.88 (9

(1H, t, té¥)1 7.87.

8.9 Hz . : ‘
3- Fl uoao 4-1 3- (teAtsdiuihqn dfwmmmowdx;s)-b-phemylmhﬂwlka-éhu i ne:

e o T aAbRo b ki Hho L2 S0 SR Bae ek 08 5 35 4815 P RBMIO LS
e it s ey s
and di chl or oREP9ERRETe ?ﬁl&gfﬁr géﬁnﬁi‘%@’%ﬁ W@B\Aﬁéé’ﬁ %W&hﬁ%e

reduced presfltef chlte ﬁiﬂleznbﬂfaﬂol t The ﬁltrateﬁﬁﬁ@ Qbﬂdénﬁﬂb&?xxghcub% reffdrdidR

(CDCI[err]) err S 0,.88

, 3.05 (1kﬁ‘hﬂlile %ﬂﬁzg’ ‘lseé '(-‘% neﬁt EFGP( 1M @ﬁsén()f# 8@d
L 4, 15 808, by, 3@54266121.45@,239;&640954 0 Hz), 6.61 (1H, t, J=8.9 Hz).
1- Benzyl oxycgr bonyI am no- 4-f3 (tert- b di rret th Si I I oxy) pyrrol I di nyI ]-3-
25 f1 uor obe®sem . AP S-SR SSl0car RIRIDO.LE
m xture of the preV| (o] 2 A
g) in tetrahydrofuran Olerr]C. The nixture was stirred at

room t enper at ur e ‘hﬁl‘g}ht’f ;L] PFﬁ‘éﬂuﬁle obtainef compovns ard\dBeHl0.3muiednf wit h
and concent rtagic AEalA &t"?g‘a“““'téé?ﬁ’?‘% D0 M iafEd b B00C bt 14R. Stho 21 ©
subj ect e@0t omixigire was qgeledcmi ted ikl § 25undrethzk acesatss fo}lomd&ya&ﬁra(mnm) .
The with water (4 x 756mL). The organic layer was dried (Na,SO,) and concentrated in
vacuo to afford 1.75g of a yellow solid, sufficiently pure for further use. MS (EI)
. m/z 339 (M+), 339, 282, 266,
223, 222, 208, 207, 154, 70, 57.

25 Step 3:

A solution of 1.75g(5.17mmol) of the previous compound in 50mL
trifluoroacetic acid was stirred at ambient temperature for 18h. The solution was
concentrated in vacuo and the red-brown oil obtained was dissolved in ethyl acetate

30 and extracted cautiously with saturated NaHCOj4 solution (4 x). The combined
aqueous layers were extracted with ethyl acetate, and the combined organic layers
were dried (Nast 4) and concentrated in vacuo. The residue was dissolved in 90mL
toluene and 45mL dioxane and treated with 1.12g(12.7mmol) of N, N'-dimethylurea
and 35mL aqueous formaldehyde, followed by warming at reflux for 2.56h. The

85 mixture was cooled and concentrated in vacuo. The residue was chromatographed
over 200g of 230-400 mesh silica gel, eluting with 1-2%(v/v) methanol in chloroform.



appropriate fractions was unified and concentrated under reduced pressure

to give the title conpound (4.40 g); [err]H NWR (CDO [err]), [err]

0.08 (6H, s), 0.88 (9H, s), 1.87 (1H - m, 2.11 (1H, , 3.05 (1H, m,

3.29 (2 3502 06 (1H, , 4.48 (1H, , 5.18 (2H, , 3

15, 0 o SR T T4 8o Hey) 710 (10 dd) 92 ?q%s%%ia)

7.36 (5H, m. WO 96/13502 . -80-

PCT/ US95/ 10992 ' -52-
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(sg [ [ 3-[ Yispelved in dighigromethane and extracted with m&t%r@yxpmslal Bsvinghenyl | - 2- ox
0-5- (N450)))i dhid eonberetratibd 1“5&@@%%@%6 le foam Y/vvas R 8 gosm ution
yridi

f th d (1.44
oL o1 S hCoRRAERPRRS Prers 125 923y 00 Tispla siice aphehuting mithnd 5% methanalur o
was stir rﬁﬂdﬁhlorometlféiﬁm'f‘lﬁé%@ prBéUdu?é’seﬂﬁ'&‘dgatl 74 ??74%) dfdfle del se W%&gﬁg% cred

slowy to the mxturne wt % m Xt ure wa
for 1 hr a&igidjeamy yﬂW@P@lﬁr@/Zﬁélﬁ 2, 653mé-r1§, £3P] $3803.69y358] 8,521 i on,

washed vmglglv\g.tlgrzggdzgryl F@5at 40 [err] C under reduced ~ pressure
overnight to give etlf ecorrpound(l 96g; [err]H NI\/R(CDCI[err])
[err] 0. 0Stemps 25 3 3-Elg (18 -dimethyil ydroP-oxd T
(1H, %,340349_ _ _
Hz), 4.03 (1H, t, LNy, &2 npm =

A solutlon of 860mg( 1 89mmol) of the prevmus compound in 25mL THF at -

78°C was treated with 1.3mL(2.08mmol) of n-butyllithium in hexane, followed by

warming to -50°C. After stirring at -50°C for 20 minutes, 286mg(0.28mL, 1.98mmol)

of (R)-(-)-glycidiyl butyrate was added. The mixture was warmed to 0°C for 30 .
25 minutes and then to ambient temperature for 18h. The mixture was treated with

saturated NH,C] solution and was diluted with ethyl acetate and then exfracted

with water (3 x). The aqueous phase was extracted with ethyl acetate and the

N

combined organic layers were dried (NaySO,) and concentrated in vacuo to afford a
brown oil. This material was chmmatographed over 40g of 230-400 mesh silica gel,
30 eluting with methanol in dichloromethane. These procedures afforded 512mg(64%)
of the title compound as a white rigid foam. 'H NMR (CDCly) 5 7.35, 7.03, 6.60,
4.72, 4.22, 4.14, 3.94, 3.75, 3.70 , 3.60, 3.54, 3.43, 3.18, 2.87, 239 1.05. '
Step 6: i '

35

A solution of 1g(2.37mmol) of the previous compound and 480mg(0.66mL,



4.80 (1H' ), 6.63 (1H, t,-J=9.5 Hz), 6.96 (1H, dd, J=2.4, 9.5 Hz),

m,

7.23 (1H, dd, J=2.4, 14.6 Hz), 7.36 (2H, d, J=7.8 Hz), 7.79 (2H, d,

J=7.8 Hz) WO 96/13502 _ PCT/US95/10992
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m xt ure was hvvater (50 nt) and extracted vmth
di chl or onet @sep 830 ni A070-4-(ci5-3-3 ;

lidinyDmethvlacetamid
. A solution of 875mg(1.89mmol) of the previous compound in 5ml of 2N HCI
25 solution was stirred at ambient temperature for 20h. The solution was concentrated

-

in vacuo, and the residue was dried by azeotroping with toluene. These procedures
- afforded 662mg(ca. 100%) of the title compound as an amber rigid foam. MS (FAB)
m/z 351 (M+H), 427, 352, 351, 350, 349, 255, 123, 101, 89, 44. HRMS (FAB) calcd

for C17HpgFN,Og+H, 351.1832, found 351.1840. |

30 Step9: 4-(cis-J

A solutlon of 150mg(0 43mmol) of the previous compound in 6mL acetone and
3mL water was treated with 108mg(1.29mmol) of NaHCOg and cooled to 0°C. The
solution was then treated with 89mg(73uL, 0.95mmol) of methyl chloroformate. The

35 solution was then diluted with ethyl acetate and extracted with water (8 x). Drying
(Nay80,) and concentration in vacuo afforded a white solid, which was subjected to



organic layer unified was washed with brine, dried over sodiumsulfate and
concentrated under reduced pressure. The residue was subjected to a silica
gel 25 colum eluting with acetone/ hexane (80/20). The appropriate

fractr conbi ned and concentrated under reduc sure to
gi ve the t%ﬁPe conmpound (0.77 g); [err]H NWR (DMSO ngT’r?"jrsg

178200(2Hrr)180(3H s)312(gg n), 3.26-3.54 5Hrr)367

(1H dd, J=6.8, 8.9 Hz), 404(1H t, 9 Hz), 4.34 (1H, n), 4.68 (1H,
491 (i chrodisogkabfy ol 2 iy

n, 4 9. £7 r§o T 3 1P  dfrolylafitrb pﬂ?z—'? dytipl ﬁ%‘?“‘ﬂﬂ_%%

NH) . chioxompthane] - These procedures afforded 156mg(53%) of the title compound as a

(S)-N-((3 f red s ik 48 Lo hR D&Y | glay 2

(S)-N-((: "n"é‘?f Jopgy‘igrg P19 08B () 40V, ' 4bB]§6Y 954 238 Y18, 289, 276, 215, 56.

7-Benzyl-7-aza-1, 4- droxasp|r0(4 5)nonane 35 _ To a suspension of

1- N- bepzy : ycol (6.81 g) in

benzeng EWLEOM ydrate (1.93 g).

WO 96/ 135fmathyly iny. ides :

PCT/ US95/ :

The m xt uégel?/vis r ef 1*a A Ltk of a

Dean- St ar k 1 r gdeth@bvirolis uy‘;‘-g ""t) hexazalid P9 Hinet] .' 4 o ddl Xture

was washed with s SO bi onate a ' . wat er | ayer

was then extra @WQWOW%%?M&F}&%WQMB&)M ERP 8 igakimeL| ayer s

Vere Qi fa&doné/\mdlﬁﬂll)/%ﬁerbﬁwﬁ'eate'ﬁ With SH281469 eeﬂdimmmetﬁ ﬁﬂijco(?le(dl -

concentrat er reduced pressure to ve the tit
9); [err] 'g’t’be? lutiop was then, %é@nglmlmg(os&'imh mﬁmnplbgp (2H, s)
S b‘lox&aceliﬁclﬁoﬁké Tolloed 6§ Hvarﬁﬁng t gl%bféh? %ﬁ%loge On CAaf bon

7-Aza- 1, 4 di oxaspi ro(4 )nonane

(20% 2ocrnﬂ§}lrm Silpded withoethyl a@qtew @rd wateriandotheorgasicdeyervwasl (1. 57 g)
inam Xe&tfﬂt&?%ﬂpévaﬁurc(glﬂr Q‘Fe rrqrr% ﬂﬁ%ﬂ %% (?@tﬁgp%lncgg&'agd)

The m xture was stirred under 3k err
t hen 15| tiareasugie afford pdirpwaiaikn r@rrga ms@hmtomhndsmu 3ﬂgtolﬁ230-

et hanol @Rfimen sl UGERE SalPmeild th AGoRRIMEITHGE SORGRIN 21 o0

under reduceﬁ1 ressure to e ]H NVR
(CDAl [ er rgffordpd AB2me(307)(afibhe titlejeommpund)gs 8 white solid. “H NMR (CDClg) &
~ 7.67,7.36, 7.03, 5.98, 4.77, 4.67, 4.63, 4.04, 3.74, 3.70, 3.63, 3.55, 3.45, 3.38, 2.71,
2.03, 1.07. '

20 Step 2: -N-{[3- jg-3- i -

A solution of 107mg(0.21mmol) of the previous compound in 25ml methanol
was treated with 100mg of 10% palladium on carbon followed by hydrogenation at
one atmosphere for 72h. The mixture was filtered through celite, and the filtrate i .
25 was concentrated in vacuo. The residue was subjected to radial chromatography on

a 2mm chromatotron plate, eluting with methanol in dichloromethane. These
procedures afforded 24mg(8%) of the title compound as a light beige solid. MS (EI)
m/z 408 (M+), 408, 334, 333, 318, 289, 215, 70, 57, 56, 55.

30

A slun'y of 200mg(0.57mmol) of the amine (Example 14 Step 8) in 10mL
dichloromethane was treated with 144mg(0.20mL, 1.43mmol) of triethylamine,
followed by cooling of the resﬁlting solution to 0°C. The mixture was treated wifh

35 83mg(56pL, 0.73mmol) of methanesulfonyl chloride, followed by warming at ambient
temperature for 18h. The mixture was diluted with 50mL ethyl acetate, followed by



15 (2H," s), 3.52 (2H, t, J=7.3 .Hz),- 3.99 (4H, s).

4-(7-Aza-1. 4-di oxaspi ro(4. 5) nonan-7-yl)-3-fluoronitrobenzene:

Fol | owi ng MQ9643M% al procedure of Exanple 9 and maki ng non- ®CTAISS3(10992
variations but starting with the previous conpound (1.38 g), the title
conpound (1 50 g) was obtai ned, [err]ﬁ3N|\/R (CDCI[err]) [err] 2 18
(2H, t, J=7. th rﬁﬁ 0 (2H, J=7.3 s),
6.53 (1H, t, egﬂ?cfeow ab% @MO )- onsaniqlaeyemas drfda <N;ea§&) md dd,

J=2.4, 8.9 Hé&ncentrated in vacuo to afford an oﬂ‘-whxte solid, whlch was subjected to radial

4-(7-aza-1, 4-di oxaspiro(4, 5) nonan-7-y 20 | uor o 1-

(phenyl et ho@!’ﬁlﬁﬁ@&lﬁﬂiﬂi%?%ﬂz’bma tron plate eluting withi mgthamel ipener al
procedure of jexasde A

wi th the previous corrpound éﬁ%]il %%#pﬁ}?mgmgg&%ﬁ&ﬁ;& hpg
obt ai ned, 5[ emtiite salid. (MSCﬂlqlbm/]zﬂ [(M-r)] 429,1&28( 284, 300, 280, 238,286, BI'A 70, 561,
t, J=6.8 Hz), 3.46 (2H, s), 3.98 (4H, s), 5.18 (2H, s), 6.60 (1H, t,
J=9.2 Hz), 6.91 (1H, dd, J=2.4, 9.2 Hz), 7.22 (1H, dd, J=2.4, 14.0

Hz), 7.37 (5H, :

(R -(3-(3-fluoro-4- (7 aza- 1. 4- di oxaspi ro( 4. 5) nonan- 7- yl) phenyl) - 2- oxo-5 30
oxazol i di nyl ) met hanol : A sol ution of the previous conpound
(2.44 g) in dry dinethylformam de (25 m) was cooled to -78 [err]C
under nitrogen and treated with 6.6 m (1.0 Min t et rahydrof uran) of
lithiumbis(trimethylsilyl)anide with stirring for 5 min. The m xt ure
was treated with 0.93 m of (R-(-)-glycidyl butyrate and was allowed to 35
vvaglslowly to roomtenp. for over night. Small excess of lithium

bi SCtrinmethylsilyl)am de was quenched by addition of water (5 m). The

m xt ure was WO 96/ 13502

PCT/ US95/ 10992 - 55-
concentrated under reduced pressure and dried by azeotropic evaporation

W th tol uene. The residue was suspended in dichloronmethane (100 m) and
t he insol uble mat erai al was renoved by filtration. The filtrate was
concentrated under reduced pressure and the residue obtained was then
subjected to a silica gel colum eluting 5 w th hexane/acetone (50/50).
The appropriate fractions were pool ed and concentrated under reduced

pressure to give the title conpound (1.79 g); [err]H NVR (DVMSO-d6), [err]
2.07 (2H, t, J=7.3 Hz), 3.35 (4H, overl apped with signals due to the

sol vent), 3.50- 3.69 (2H, m, 3.78 (1H, dd, J=7.3, 9.2 Hz), 3.92 (4H,
s), 4.02 (1H, t, J=9.2 Hz), 4.67 (1H, m, 5.20 (1H, t, J=5.9 Hz, OH),
6.77 (1H, t, J=10.3 Hz), 7.13 (1H, dd, J=2.4, 10.3 10 Hz), 7.46 (1H dd,
J=2.4, 16.2 Hz).



(RN ((3-(3-fluoro-4-(7-aza-1. 4-di oxaspi ro(4.5)nonan-7-yl ) phenyl ) :2-oxo--5-

oxazol i di nyl ) met hyl ) azi de: Fol | owi ng the general procedure of
Exanpl e 9 and reki ng non-critical variations but starting with the
previ ous conpound (1.78 g), the title conpound 15 (1.76 bt ai ned,
1H NVRW@HH r%@?r]) [err] 2.14 (2H t, J=7.3 Hz), 2.44 ( ’@Aﬁ% §’935

(2H, t, J=7.3 Hz), 3.49 (2H, s), 3_73 -6%3 (2H, m, 3.98 (4H s), 4.24 (2H,
m, 4.80 (1H, m, 6.60 (1H, t, 6.96 (1H, dd, J=2.4, 9.5
SE;i87F§$.(1H’ dd, 2.4, 14.6 : Ft)Cthgf (2H, d, J=7.8 Hz), 7.78 (2H d,
(R)-N-((3-(3-fIF ro 4'(7 aza- 1. 4-di oxaspi ro( 4. 5)nonan- 7- yI)phegyI) 2- 0X0- 5-
20 oxazolidiny g)net hyl ) acet am de: Fol | owi ng tahe gener al
procedur e oHO | e and neking non-critical ~_vari 8 N\ Li pf ar
catal yst (15 N then added to a m xture of the previ Eonpound
(17) (1.45 ¢g) ip a mXed solvent of dichloronethane (10 m )" and met hanol

(40 m). The nlnaure was stirred under an atnosph press. d¥ hydrogen
for 2 25 days, 4then filtered and the catalys s washed w t hget hanol and
di chl oronet hane. The filtrate conbi ned oncentrated under reduced
pressure. he resi due obtani ed suspended in dichl oronethane (20
m) and treated|wi th i dj
at O [err]C. The¢ m xture
concentrat ed un¥er redu pressure.
silica gel colunn eIutlng wth nme
in the content offmet hanol (2%to
pool ed and e®ocep rat ed under redudgs

roomtenp. for over nlght and
resi due 30 was subjected to a
-&Noh| or oret hane trh4 |ncreS|ng
+—=/The appropriate f actlons wer e
d p#essure to gﬁ’

(0.72 Q): L NHRHBINR teDCH e —ferT—2701 '1a
J=7.3 Hz), 3. H t, J=7.3 Hz), 3.47 (2H, s),
96/ 13502 RO

PCT/ US95/ 10992
3.53-3.67 (2H, m?® 3.71 (1H, dd, J=6.8, 9

_56_
), 3.98 (5H, Fh), 4.75 (1H,
m, 6.27 (1H, broad), 6.61 (1H, t.~J=9.2 Hz), 6.99 (1H, dd, J=2.4, 9.2

Hz), 7.33 (1H, dd, J=2.4, 15.1 ).
(S)-N-((3-(3-fluoro-4-(3-o0xg rolidinyl)phenyl)-2-o0x0-5- 5

oxazol i di nyl ) met hyl ) acet am™de: A nlxture of the preV|ous
conmpound (610 ng)gsi nnacetone &12 m )y uduept er

R130 LiNR, R0
N N"u\on14
R H \__(\
2. ey

R3 R4



(3.7 ) wastreated with, p-toluene sulfonic acid nonohydrate (609 ng) and
ref | uxed for 3 hours. After cooling to roomtenp., the m xture was
concent r aqsloggey reduced pressure. The residue was tr @GTAEISNWA25 ni
of triethylamne and extracted 10 with dichloronethane (30 m x5). The
organic layers were conbi ned, washed wit®65- brine, dried over sodium

sul fate and concentrated under reduced pressure. The resi due obt ai ned
was subjected to a silica gel colum elChamddnith hexane/ acetone

(50/50). The appropriate fractions were conbi ned and concentrated under

reduced pressune tB give the title conpound ( ) [errPH NVR
(Cd[err]), 2. 515 (2H, t,grelz6.8 Hz) 47/&78 (7H, m,
4.02 (1H, t, \Ng 1 RE o m,-6-48»(1H, N Nz, ONH), 6.77
(1H, t, J=9.2 Ha? . ,1,;2.4, 9.2 Hz)R® Y43 ( dd\—{uy J=2. 4,
15.1 Hz). 2 12:

(S)-N((3-(3-Fl uoro-¥4-(3- bﬂxyacetylanino)R 20 OSO,R15
pyrrolidinyl)phenyl)2-oxo-5- oxazolldrnyI)nethyI)acetanldg Step 1:
3-Fluoro-1-nitro-4-(3- trrfIuoroacetylanlno)pyrr I di nyl benzene A

hydrochloride and 2.97g(18.68nno|) of 3 i iXrobgnzene and
7.169(41. 10nmmol ) of. -di basi ¢ pot assi i 7l PVSO was war ned at

25 90[err]C for 18h. The m xtur iluted|w th 300nL of

et hyl acetate. The 3 pe SOl uti was extracted yth watel (5 x 100nL) and

dried (hb[err err 1) -\Concentjfati on in ¥acuo affofjded a yellow solid
h was rec z 0 et hyl acet hexane to afford
(84% of th e ducty, ag a yellow grystalline s¢lid, np.165-

167[err]C 30 te : 3- FLuoR8"1- ( phenyl met hoxycar boryl ) ami no- 4- ( 3-

trrfluoroacetylanlnm)pﬁ?rolrdrnyI zene A soljution of

4.10g(12.76nmmol ) of the nitro conpodnd #n 100mL et hyl acétate was
treated with 500ng of 108 pal | adi um o carbon, followed By hydrogenation at .
~at nospheric pressure for; 4hours. The/mi xture was filtered through celite
washing 35 the filter cake with ethyl acetate. The filtrgte was
concentrated in vacuo and the resi due was di ssol vedyi n 50nL acetone
and treated with 75nL s HCO err] WO 96/13502
PCT/ US95/ 10992
solution foll owed cg l'ing tji?C and treatnent mnt 369(3
25. 53mmmol ) of R3O0

ur at ed

U

'"‘H nnH

NH2
10

o 1 _

Ré R4 0
R130
. N,
R2 \—-—QH 0
4
RS R HJLRS



benzyl chloroformate. The solution was then warned to anbi ent tenperature
for ~18h. The mixture was diluted with 200m ethyl acetate and was ’
extracted with water (2 x 50nL) followed by drying (Na[err]SOerr]).
Concen j jn vacuo afforded a 5 beige solid which “?Enﬂﬁﬁ I1ized
from hg{&;ed(‘ﬁg?i acet at e- hexane to afford 4.419(81% of the ?’%‘@g cbz
derivative as faint beige needles, np lg4g@-145[err]C Step 3:

3- Fl uor o- 1- (phenyl met hoxycar bonyl ) am no- 4- ( 3- (1, 3-di net hyl exahydr o-

2-o0xo0- 1. 35-triazin-5-yl)pyrrolidinyl deh4ene A sol ution of
1.86g(4.37mmol) of the Cbz derivative in 36nL THF was treated 10 with 50niL
of 2N NaOH solution followed byswaRgi ng at greflux for 36h. The sol ution

was cool ed and dil uted mﬁtp 50nL waher fol lgwed by extraction with ethyl
acetate (4 x 75nm.). The cBRE: or gfa b _<és_mere extracted with

sat ur at ed NaCl solutionR HeN i (Na[err]SOerr]) and
?%i&?#l was di ssol ved in 20mL

Cl
concentration in vacuo. The anber oi
di oxane and 40nl tol uene and thg r@%ulting 1 jon treated with -
385ny(4. 37mmol ) of N, N -dinethylurea and 5nL 37% “aqueous
f or mal dehyde sol uti on. The m xture waggwarned at reflux until ca. 5m
wat er had collected in a Dean-Stark trap. The solution was cool ed and
concentrat ed i n vacuo. The regfdue chr omat ogr aphed over 180g of
230-400 nesh silica gel, el wfing with 2 v/v) nmethanol in
di chl oronet hane. These procedup€s afforded 20\ 1.409(73% of the title
product as fine white crystals, np 192-194C. Step 4.

(R - (3-(3-Fluoro-4-(3-(1. 3gdi net hyl hexahydr o- 2- oxo\l. 3. 5-tri azi n- 5-
yl') pyrrolidnyl)phenyl)-2-o0xo0-5-o0xazol i di nyl ) met hano . A solution
of 737ng(1l. 67mgpl ) gef the tgiazone in 10n DVF afs -5 err]C yas
treated with 1.|84nL\1l _84mmofj) of lithiumh thyl dixeilazidgf in THF. The

25 solutiozqL ﬁti N §Qlerr] C for Smn, o,\L ,@'gd'btion of
265ny( 0. 26, ey ) 2&{(50-(+)-glyci I ut\e=af e. Th"d§obution
was then warnmed to_anbi ent tgnperature for {L8h.4The m xtufe fﬁi
concentrated irhsva@uo (ca. 0. rANd - therx esi due was N RS

chr omat ogr aphed over 36g of 230H400mesh silica gel, eluting withH

3% v/ v) nethanol in dicfsl oronet hane. These procedures a¥ff orded 400ng(59%
of the 30 title product as a white solid. [err]H NVR(CDCl [err]): [err]7.36,
7.05, 6.65, 4.72, 4.27, 4N, 3.95, 3.77, 3.46, 2.88, 2.17, 1.94.

Step 5: N '
(R -(3-(3-Fluoro-4-(3-(1, 3-di

t hyl hexahydr o- 2- oxo- 1. 3. 5-tri azi n- 5- _
yl ) pyrrolidnyl)phenyl)-2-oxo-5\0xazol i di nyl ) met hanesul f onat e A
sol ution of 395ng(0. 97nmol ) of e oxazol i di none, and 146ng(0. 20n., 35
1.45mmol ) of triethylam ne in 5m\dichl oronethane at O[err]C was treated
with 471ng( 0. 32nL) of nethanelul fonyl chloride. The sol ution was

stirred at O[err]C for 30 R3 R4 0
N I @
\_tH 0 '
4 . :
R3 R u’u\n .

5

14
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m nutes, fNOMBIODy warning to anbient tenperature. The sol BGIHPOWAY2

treated with water and the aqueous |ay extracted with

di chl or onet hane. The conbi ned organi c Yayers were dried
(Na[err]SOerr]) and concentrated in vacg&%gflgfford 460ng( 98% of the
title product as an off-white solid suit r use in the next step.

[err]H 5 NWR(CDC [err]): [err]7.33, 7.03, 6.63, 4.89, 4.45, 4.27, 4.18,

4.12, 3.89, 3.76, 3.55, 3.47, 3.38, 3.10, 2.88, 2.16, 2.08, 1.92.

Step 6: (S)-N-((3-(3-Fluoro-4-(3-(phenyl net hoxyacet yl am no) -

pyrroi di nyl) phenyl ) -2- oxo-5-oxazg] i di nyl ) met hyl ) acet am de A

sol ution of 460ng(0.97mmuol )ﬂ of the mesyl ate in gelsidy of i soprogyl aftohol 10
and 15nL anmoniturrydr o%CasT eal g t ube was warned_at 100[errAC f orph
18hours. The m xture Whsg pgd diluted with water f 871

extraction with chl orof orm | The organic | ayer was dried Ph
(Na[err]SOerr]) and concentrategk i n vacuo. The resi due was digssol ved
in 4nlL pyridine and treated with 0.5nm acetic anhydride. folloyed by

stirring at ambi ent tenperature,for 18hours. The m xture was 15
concentrated in vacuo to affosfd oi |l which was dissolved in chloroform

. and extracted with wat The\organic | ayer was dried (NaJerr]S(err])
and concentrated in vacuo to aNfewd 472ng of the acetam de derivative,
whi ch was directly dissol m. of 1N HCL solution followed by
st@ying at anbient te ours. The m xture was"
comtentrated i.n vacuo
of saturated NaHCO effr] solution follo by treatnment with 217ngff0. 14ni,

1.18mol ) of berfzg| opyacetBl chl oringg, £A] | owetl by stirringH Ph
t enperature f : ILe m xture EtT‘ar'é'd_I‘rT‘Vacuo Ph
resi due was Bhr dmat ogPr aphed over  25¢ of 0400 nesh silica ge

eluting with 2 % v/ vgs nmet hanol i n daxchl or omet hane and then w
3% v/ v) nethanol in dichloronethane. Thes®e 25 procedures afforded2
189ny(40% of the beMkyl oxyacetam de derilvati ve product as a fhite
solid. [err]HNVR(CDCl [err]): [err]7.33, |7.02, 6.81, 6.68, 6.08, 4.75,
"4.60, 4.01, 3.71, 3.61, 3.34, 2.32, |2.02, 1.91. EXAMPLE 13:
(S)-N-((3-(3-Fluoro 4-(3-(hydroxyacetyl ani no) pyrrolidinyl)phenyl)-2- 30
0x0- 5- oxazol i di nyl ) net hyl ) acet am de A Conti nuing fromthe
procedure of Exanple 12, Step 6, a so ut fon of 189ngy( 0. 39mmol ) of the
benzyl oxyacetam de in 5nL net han®- THf'was treated with 200ng
of 10% pal | adi um on carbon fol | owed by ro ation at at nospheric
pressure for 1h. The solution was diluted with nethanol and filtered 35
through celite, washing the filter cake V#th nethanol. The filtrate was

cogient r at ed in vacuo to afford af! § tH Gi¥e8Pwas chr omat ogr aphed over
10g7of 230-400 nesh

R3
R1=(CH,),

17-21 > . NH e HCI
R

R3
22
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silica gel, eluting wwth 7%v/v) methanol in dichloromethane. These o
pr ocedur es af forded 95ng(62% of the hydroxyac rlvatlve
pr oductWR a5 nk solid. 1H ~ NWVR(CDCl [err]): ﬁ‘]a‘%%%”g

6.78, 4.77, 4.53, 4.10, 4.00, 3.77, 3.54g 3.32, 2.30, 1.98.
5 EXAVPLE 14:

(S)-N-[[3-Fluoro-4-(cis- 3-(rrethoxycaré _ i NO) - 4-

met hyl pyrroi di nyl ) phenyl ] - 2- oxo- 5- oxazol't di nyl ] met hyl ] acet am de:

Step 1: ci s-3-(1.1-di net hyl et hoxycar bonyl am no) - 4- net hyl pyrroi di ne

A solution of 1.5g(5.2mmol) of cis-1-phenyl nethyl-3-(1, 1- 10

di et hyl et hoxycar bonyl am no) - 4- met hyl pyrrolidine (cf. US 4,753,953) in 50nL
met hanol was treated with 200ng of RPd(OH)[err]/C foll owed by hydrogenation
- under 1 - at nosphere of H2 f§r 3.5h. The m xture was filtered

t hrough celi te, washi ng the | ter cake with nethanol. The
filtrate was concentrated in vacu NGz a colorless oil,

whi ch was used di rmctly in the next [err]H NVR (CDRérrR&D) [err]

4. 85, AScH), 0B, 3.14, 3.05, 2.68, 2,45, 2.23 R‘&(Ot@ 0. 95.

Step 2: 3-Fl RiHgi Q=4-[cis-3(1 1-di net Byl et hoxar ReRY -RaD; 4-

net hyl pyrrolidi enzene A sol uti om2olY't he yae£vi ousl y
obt ai ned conpound hnd 1.8g(10.3nml) of di basi g0 -3SSi um
phosphate in 40n AMVSO was warned at 90[err]C for 18h. T 20 mxture
was cooled and dilgyed with 125m ethyl acetate, followed by®extraction
with water (4 x 75nL). The organic | ayer was drj (Na[err]Sderr]) and

concentrated in vacuo to afford

sufficiently pure for further use. M mz 339 (M+), 339, 282, 266,

223, 222, 208, 207, 154, 70, 57. 25 Step 3:

3-Fluoro-1-nitro- [ﬁss g (1, 3-di et hyl hexahydr o- 2- oxamsl, 3345 tI‘Iaan 5-yl) -

4- et hyl pyrﬁﬂJ(@qizl)n bép 15 RIAGHY), UK | on Yofa 1. 75 (5. 17mol )

of the previous T%n,.,____r,riflu of: ! stirred
e

at anbient te sol uti on was g ncent aﬁed in
fvI acet at 30
4 Xx). enbi ned

vacuo and the red- y oi | obt ai ned was di ssol ved i

and extracted cautgpus y W th saturated NaHCO3 sol utk®dn

aqueous | ayers were extracted with ethyl acetate, and the ggonbi ned organi c
| ayers wer & dri ed (Na[err]Sderr]) and concentrated in vacuo. The
resi due was di ssolved in 90nL t ol uene and mL di oxane and
treated with 1.12g(12. 7mmol) of N, N -dinethylure

R R4 0o
R1-(CH,) : .
~, N N)LO .
R \—&H o]
L A

g of a yellow solid, .

RS



and 35nL aqueous fornal dehyde,. fol Fowed by warming at reflux for 2.5h. The
35 mixture was cool ed and concentrated in vacuo. The residue was

chr omat ogr¥¥@96/a3502 over 200g of 230-400 nesh silica RETUS(OP92
with 1-2%v/v) nethanol in chloroform -69- WD 96/ 13502

PCT/ US95/ 10992 - - 60-

These procedures afforded 3.659g(86% of. ég%ds.gl red product as an oily
yel | ow sol i d. M5 (El) mz 351 (M), 22, 221, 208, 207, 182, 169,
154, 130, 113. Step 4:

3- Fl uor o- 1- (phenyl met hoxycar bonyl ) am no-[ ci s- 3-(1, 3-

di met hyl hexahydr o- 2- oxo-1, 3, 5-triazin-5-yl)-4- 5

met hyl pyrrolidinyl ] benzene A sol ution of 1. 82g( 5. 7mm¥'l of in

200nm. THF was treat w*{h 750 of ' 10% pal | adi um on carpon | 1 owed
. drogen pressure fOst—Wﬁ;re
m.

by hydrogenat i BHOyngaer
addi ti on of 30nT T sata@r

was cool ed to -20 N :

NaHCJ err] sol ut Fon.Y The )&t ur'e t en treated with 1.10g(0.92

6. 46mmol ) of benzyl ghl 8f of or mat e, wed by warming to ambi eng?
tenperature for 18h. The m xtu WE& filtered throu lite, washing
the filter cake wth net hang and di chl or onet iltrlate was
concentrated in vacuo and the residue was ¥'n di chl{or onet hane
and extracted with water (3 x 30ni). ]Sderr]){ and
concentration in vacuo afforde chr onat ogr aphed

over 125g of 230-300 sh - 5% net hanol in

g
ur pl e foam whi ch
Ica gel, eluting wt

dighl or onet hane. Mhesq procedures afforded 1.74 49% of the titlle conpound
as a rigid fied err HNI\/R(CDCI[err]) rr] 7.34, 6.92,- 6453, 5.18,

4.19, 4.13, 3.69, 3 N3T82, 3.41,p33. 18, 2.86, 2.37, 1.05. Rgs Step
5: 7 NZC .

(R -(3-(3-Fluoro-4-(cigs- 3-(1,3-dim§t ¥ahgdr o- 2- oxo- 1, 3, 5- tT Ni;ZO
yl)-4-nmet hyl pyrrolidi n%l ) phenyl ) - 2- oxgg- B0xaz2ol i di nyl ) net hanol g

A sol ution of 860ng(1.89mmol) of the preyious conpound in 25nmL THF Jat -

78[err]C was treated with 1.3nL(2.08mmmolp2 of n-butyllithiumin hexde,
fol |l oned by warmng to -50[err]C. Afger stirring at -5 rr] Cdor 20
m nut es, 286ng(0.28nL, 1.98mmmol) of (R -(-)-glycidi utyratje was
added. The m xture was warnmed to OC for 30 25 mnute nd then tq anbi ent
tenperature for 18h. The m xture was treated with saturated NH4C
solution and was diluted with ethyl acetate and en extracted W th
water (3 x). The aqueous phase was extracted wth ethyl acetate ad the
conbi ned organic layers were dried (Na2Sg) “and concentrated ingvaggo to
afford a

H,N N § R—0 Ne— %

o | 2

R3
81 32 (R = H, C,-C, alky))



brown oil. This material was chromat ographed over 40g of 230-400 nesh _
silica gel, 30 eluting with nethanol in dichloronethane. These procedures

af forded 512ng(64% of the title tonmpound as a white rigid foam
[err] Hwdd/3s8Cl [err]) [err] 7.35, 7.03, 6.60, 4. 72 pcinisdsnebei4, 3. 94,
3.75, 3.70, 3.60, 3.54, 3.43, 3.18, 2.87, 2.39, 1.05. Step 6:

(R (3-(3-Fluoro-4-(cis-3-(1, 3-di net hyl h"HXahydro 2-0x0-1.3.5-triazi n-5-
yl)-4-nmet hyl pyrrolidinyl)phenyl)-2-o0xo-5- 35

oxazol i di nyl ) met hanesul f onyl oxynet haGhart VII A sol ution of

19(2. 37mmmol ) of the previous conpound and 480ng(0. 66nL, WD 96/ 13502
PCT/ US95/ 10992 -61-

4. 74mmol ) of triethylam ne in 15nL dichloronethane at O[err]C was treated
with 407ng(0. 28nL, 3.56mmmol ) of nethanesul fonyl chloride. The sol ution
was stirred atq Oferr]C for 1.5h, followed by warm ng) digution with

di chl or onet hang and extractto%é with water (3 x) orgaic Iayer Was
dried (Na[é"fr1 err]) and Co Bntrated in vacuo or tk
2

compound. | 'NI\/R(CDCI[eer err] 7.45, 7.02, 6
H) , 4M3,14.23, 4.17, &.91, R3.83, 3.65, 3.50, oA 9 31 . 89, 248
1.12. St ep207:
(S)-(N)-((3-Flgpro-4-(cis-3-(1x L ™ a\'y| exahydro 2- 0X0- 1 3 5 triazin-5-
yl)-4-met hyl pyrrolidinyl)phenyl)-Reg)0-5-6xazol i di nyl) net hyl3)4acet am de

A sol ution of the previous nesyl e in 6nL THF and 6nl isopropyl al cohol 10
was treated with 6nL of concentrat edsg ammoni um hydroxi de, The m xture was
warmed at 100[err]C in a sealed tube for 48h. The m re was cool ed and
diluted with ethyl acetate and water. The m xjdre was extracted with
ethyl acetate (2 x). The m xture was treat wi th saturated NaC .
solution and then extracted with chlorofefm (3 x). The conbi ned

organic layers were dried (NaJerr]SOerr]),Adnd 15 concentrated in vacuo.
The residue was dissolved L3 139l pyridine and cooled to O[err]C. The
solution was treated with acetic gnhydride, followed by warmng to

anbi ent tenperature fomR!® was concentrated in vacuo and the
resi due was chromatogra -400 mesh silica gel eluting

W th met hanol in od @ ocedures afforded 934ng(85%

of the title 20 conpound ar20a i i gi d\f oa M5 (FAB) mlz 463 (MtH),
464, 463, 462,461, 364, 363, 361, 333, R84, Step 8:
(S)-(N-((3- Fl uor o- 4- (ci s- 3-am no- 4- et hyl p§/"rrolld| nyl ) phenyl ) - 2- oxo- 5-
oxazol i di nyl ) met hyl ) acet ani de 35 A sol ution of 875ng(1.89mmol) of

t he previous conpound in 5nm of 2N Rd RN

R4 fo)

R18 /lL



25 solution was stirred gt anbient. tenperature for 20h. The sol ution was
concentr at ed 1n vacuo, and the residue was dried by azeotroping with
t ol uene. TWesss/138a2cedur es af forded 662ng(ca. 100% of t RETUUSHH 0992
conpound as an anber rigid foam M5 (FAB) mz 351 (M+H), 427, 352,
351, 350, 349, 255, 123, 101, 89, 44. HRMS {JBAB) cal cd for
Cerr]Herr]FNJerr]dJerr]+H err] 351.1832, found 351.1840. 30 Step 9:
(S)-N-[[3-Fluoro-4-(cis-3-(methoxycar bonyChartX] - 4-

met hyl pyrrolidinyl)phenyl]-2-o0xo-5-o0xazol i di nyl ] met hyl ] acet am de

A sol ution of 150ng(0.43mml) of the pre I o@)onpound in 6 @K@'&B,nd
3L water was tR%ated with 108rrg§é NaHCJ err] co d_¥0
Oferr]C. Ther3 ol ution was t d with 89 73[err [A5X0.95mml )
of methyl chlord{opnale —The 35 s@B reas then dil Ut ed gdi may|
acetate and extragted with water (3 x) Dryi ng (Na[err] SGgerr]) and
concentration in o afforded a whi t!?«ps,ol id, which was subjected to

WD 96/ 13502 1 3
PCT/ US95/ 10992 . - 62-

radi al chromat ography on a 2nm chromatotron plate, eluting with neté&fanol in
di chl oronet hane. These procedures afforded 155ng(53% of the tjth npound

as a white solid. M5 (EI) mz 408 (M+), 409, 408, 364, 334, 318,

289, 276, 215, 56. .5 EXAMPLE 15: R NO;

(S)-N-[[3-Fl uoro-4-(cis-3-(hydroxyacetyl am no) - 4- 4

rret hyl pyrrolidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetam de: Step
(S) - N-[( | uoro-4-(cis-3 nyI net hoxacet yl anmin

n'e | pyrr ol ) phenyl]-2-0 >@zol d| nyl ] met hyl ] aset amcde R.

A solution o (O.FQOrm1) of gxanpl e 14, GSt\eje) 14;m_ 10

acetone and 7nL treac-e-d Wi t (3 60mml-)- of NaH and

cool ed t og utlB treated with 814 ,

2.25mmol ) of ' bépnz chl i | | owed by warm ngr LEAt

tenperature for R¥hF mAY ﬁwrev\& "1uMd2l with ethyl acefate and-2

“wat er and the organic |ayer Hvas egtracted with water (3 x).g The

organic | ayer was drli ed (Na[err] S err]) and concentrated 15 in vacuo to
afford a brown oil. This material was c ogr aphed over 30g of 230-
400 nesh silica gel, e uting with netha o I or onet hane. These

pr ocedur es af f or ded 132ng(30% of t coHpound as a white solid.
[err]H NVR (CDCl [err])f [err] . 57, 736 7 98 4.77, 4.67, 4.63,
4.04, 3.74, 3.70, 3.63 4$. eBulB. 45 3. BBRz

o .
. %Om/\/ 8 \—@ou




2.03, 1.07. 20 Step 2: ,
(S)-N-[[3-Fluoro-4-(cis-3-(hydroxyacetyl am no) - 4-

met hyl pyrrolidinyl)phenyl]-2-o0xo-5-o0xazol i di nyl ] met hyl ] acet am de

A solution of 107ng(0.21nmol) of the previous conmpound in

was tr¥RWVA3% n 100ny of 10% pal | adi um on carbon fol | owd&T

25nL_net hanol
WP genat i on

at one at nosphere for 72h. The mp@-ure was filtered through celite,
and the filtrate 25 was concentrated in vacuo. The resi due was subjected -
to radi al chromat ography on a 2mm chromatotron plate, eluting with
met hanol in dichloronethane. These procedures afforded 24ng(8% of the
title conpound as a |ight beige solid. M5 (El) mz 408 (M), 408, 334,

333, 318, 289, 215, 70, 57, 56, 55. 30 EXAMPLE 16:
(S)-N-[[3-Fluoro-4-(cis-3-(nmethanesul f onyl am no) - 4-

met hyl pyrrolidinyl)phenyl] -2-o0x0-5-0xazolidinyl]nethyl]aceiam de:

A slurry of 200ng(0.57mmvl) of the am ne (Exanple 14, Ste

in 10

di chl oronet hane was treated with 144ng(0;20m_, 1. 43mmol ) \JLiethylam ne,

foll owed by cooling o#the resulting sol
treated with 35 83fg(J56[err]L, 0.73 lJ) of methanesyl
fol | owed by war % anbi ent - $Derature for 18h.
diluted with 50 yl acetate, fol

d by wo 13502
PCT/ US95/ 10992 ° - x - 63-
extraction w r (Ix 30rrL¥=. organic-layq ried
)

(Na[err] SO egr ]
whi ch was su
plate, elutin
af forded |1

428 (M), @

h net hanol i di chl oronet h ; st
@%theti cobpound as a 5 t & sol
‘8, 84, 3009?0, 238, 236, 1779 0, 56.
x
O
o= f
=

Ninﬁ

tion to OC. The m x§ure was

chl ori de,
m Xt ure was

off-white solid,

g concenprat £09 n vaclo to af i h
& 10 I achel ghat ogr aphy op, nm chr omat ot r on
i i TRe

pr ocedur es

id. M5 (El) rdz'

\...k_

14

(CHYm\
A
0
R2
R3
- Re
nz%
3 3
R R R
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Q  ected" th o d v:
o) ¢ ec;ggs,r,:s:; 2 Sﬂllllll ﬂfﬂlﬂ IIHHIII"' HorF, .;‘,-.t,a o5/10992

ORferr], (d) NR[ err] R[ er
(e) CN, (f) C[err] derr] alkox ar bonyl ,
car boxam de, (h)y derr]-Cerr] r optlonally substltuted W th
one or nore Orvgﬁ@&{ﬁb@h ., 35 fluorine, hydroxy,
Cerr]-Cerr] =C[ err] acyl oxy, (1)
NHO(Cerr]-Clerr] al kyl), NHG:H[err]Ph - WD 96/ 13502
PCT/ US95/ 10992 % querr]RV\,here Ris (err]al kyl
optionally suﬂstitlﬁé‘@fnmweﬁé%\ct%}&m“la F, d, Jerr]
al koxy or phenyl;

5

H
I l N—C-—
10

or pharmaceutically acceptable salts thereof wherein:
. Qis selected from the structures i, ii, iii, iv and v:
15 R?

! 3 R R17
Sl G = {
N AR j
] (] ]
20
R3 S R\‘ CH)n
\ R2 RI -]
. R N R2. R2
R R2 RS N
25 ™ R "R?
]
Rlis (@ HorF,
) OR’,
(¢ SR,
' 30 (d NRERY,
(e) CN,

) CI-C4 alkoxycarbonyl,

(g) carboxamide,

(h) C4-C4 acyl optionally substituted with one or more of the following:
35 fluorine, hydroxy, C;-C, alkoxy, C,-C, acyloxy,

i) NHO(C,-Cgq alkyl), NHOCH,Fh,



§§§h o '”fﬂl]ﬂlﬂllﬁlllﬂﬂﬁﬁ!ﬂﬁé?g er’?qeg] Gere] iyl

Cerr]-Cerrp each R err] 7

I ndepe el ected from 10 a H,

d erlro] a&e&?#}‘m;l kyl which can be opti gn?al |y substituted w tﬁmwz

hydr exy, - Cerr]-Cerr] al koxycarbggyl, Cerr]-Cerr] acyloxy,
C[err]-C[err] al kyoxy or N(C[err] derr] aIkyI)[err] ' .
phenyl Gy o 3 sé we?&kﬂﬁ %ahﬁyﬂ;ﬁfohwﬁubeeiﬁﬂemﬁﬂ{ bueb&n&a%'[ err],

For d; Cerr]-Cerr]
aI kyI optlonally S Qlacmalkmw & nore of the foIIovm ng:

% o Wl e bl foded et L €17 O 2T Re] 0 (e)

rr]-d err] (@) kyHuor Bp, (f) Cerr]-Cerr] dialkylam no,
0, 25 b S,
T AT POLED) ®
%e”})[mw% ko R(ﬁg -CéR)[ ], wh R = C[(f)] Clerr] alkyl
err errlO err ere R=err err] a
S(O%[erﬁ‘;))[ei‘ﬁ]'%éalkyl’g (i) to fill the val ence OH and Hy H
H, H and or Phand F, Rlerr] is (a) H, (b)

rl-Cerrlaqal k optiopal lLy suhstituted with one or nore of the
owi ngacks 3 uyciepegé ypgz é”? hydroxy, (err]-Clerr] alkoxy,

h)
nd
er

foll

er rllb Cerr] (@cyl @Ry, Cerr]-C err] al koxycar bonyl ,
eny

(b) C,-C V\;)a]%g/l jﬁh‘r;ghz can be optionally substituted with I‘E) Cg{ gS 0992
C,-C, alkoxycarbonyl, C;-Cy acyloxy, Cy-Cg alkyoxy or N(cl-c4 alkyDs, ®
(c)  pheny), ' :
(d = pyridy};
15 Riis independently H, OCHg, F or C;
RPis (a) hydrogen, B
(®)  C;-Cg alkyl optionally substituted with one or more of the following:
F, Cl, hydroxy, C4-Cg alkoxy, C;-Cg acyloxy,
()  CygCq cycloalkyl,
20 (@ amino,
(e) C,-Cg alkylamino,
(®  C;-Cg dialkylamino,

(c
o]
(
~(c
(OR
q
(
an
o]
d
ph

@®  C;Cg alkoxy; o |
Réis (@ O, ‘ ()
25 ® S,
(c) NRIO:

(d) CR11R12,
(@  (OR),, where R = C,-Cg alkyl,
®  O(CHp,0,

30 (8  (SR)y, where R = Cy-Cg alkyl,
(h) S(CHy),S
. @ toﬁllthevalenceOHandH Hand H,Hand F or F and F;
R7is (@) H, _ | .
(b)  C;-Cg alkyl optionally substituted with one or more of the following:
35 F, C], -CN, hydroxy, C;-Cg alkoxy, C;-Cg acyloxy, C1-Cg

alkoxycarbonyl, phenyl,



-81- - C[ err] acyl optionally substituted
with one or nore of “mu i hydr oxy,
C err] - SVO96/48308xy | cyI oxy, PCT/U$95/10992

Cerr]-Cerr] al koycarbonyl, 1. (e) car boxam de,
optionally substituted with a (Jerr]- C[err'P al kyl or phenyl on

t he carboxam de ni rog enyI 0
substituted with ﬁllrﬁ‘ﬁ& @%f"pf’ﬂgalll%ﬂ‘wtﬁbegg"th e 6P more HthS r}aﬁo‘%mg
hal ogen, CN, Cerr]- C[ yttoxy| £9°0; alkbgy, ¢ @eylbxyl koxycar bonyl,
Cerr]-Cerr] alk W 8 ICE optionally substltuted wth

|
one or nmore of F g‘?)qgr?se{'kéﬁ‘}arh?%@xy Rlerr] and Rlerr] are

i ndependent |y sel g9t ed chfiihmide, optidRally substitaled with a C,-C 1 or phenyl 6hP)
Clerr]-Cferr] al kﬁ) optﬁllonally sugstltu¥ed with one or ?‘ror4alk¥ orp enylo

f.ol | owi ngb e carboxamide nityoger; - CN, hydr oxy, C[err] C[err]
al koxy, Cerr]-C enr]
al koxyear bonyl | ?ﬁ Dyl %ﬁléhﬁxﬁptlgﬁﬁfiaubgmﬁ thh one o mé)[rg %goy owing:

optionally substltut ed halagenoGN, 61-Gep nlkoxy, ir§3f ¢m1rbgnyl C4-C,4 alkyl
hydroxy, Jerr]-Cerr] oﬂ{lgﬂéﬂy sﬁs@ftﬁied%ﬁﬁro]n& err?éy(ﬁffsﬁ GO-C 5#?] Jerr]

acyl am no,

(d) benzoyl Bﬁtandﬁﬁ?layemd;pendentbdsalmthd&mor more of the foI I owi ng: F,
a, hydr C[err%? g_ir] al koxy, C[err]-Clerr] acyloxy, am no,

Jerr]- rr] acyf mn Cerr]-Cerr]

al koxycar bonyl am (8, C;-Cg alkyl option4lly) substiteted] with ene Jor midre of the fullowing:
b | oxycar bonyl, ter

carpoxam de, optlbnal I ?bg%bﬁﬁ’ta@f%%Qh'caa&%ﬁFl&Seﬁy“Xf &yTCSOr phenyl on

t he carboxam de ni t r ogalkdzgearbonyl, pheniylcet yl
&9([ ec[r (ra]r r1-CGerr] ?I)kyl )Cl-Cs a@@)op%o% gllpitltu%eaa wxlih one or more of the(f?llowmg' )

Clerr]-Clhigrr] al kyl ophy@rsiy, © ﬂpﬁkbkﬂteﬂcydcbloﬁﬁeﬂiim, 01-04 acylamﬂ err]
and R[err] are independentl ect ed Jrom (a)
(b) Cerr]-Cerr] al I@ﬁmﬁ‘# lgming, s+t i t ut ed vmth hal ogen, hydroxy

Clerr]-Cerr] (d)  benzoyl optlonally substitatd@owith onk®tmhoreld?thé following: F,

G P15 i o s, 5 s i,
Rlerr] is (a) O C,-C, alkoxycarbonylamino,
20 () C,-Cg alkoxycarbonyl, benzyloxycarbonyl, tertbutoxycarbonyl,
o carboxamide, optionally substituted with a C;-C, alkyl or phenyl on
the carboxamide nitrogen
. (g) trifluoracetyl
(h) CO(Cy-Cgq alkyl) ;
25 R¥is (@ H,
® OR’,
¢/ NHR,

(d)  C;-Cgq alkyl optionally substituted with phenyl;
R!! and R12 are independently selected from:
P 30 (a) H,F,
(b)  C;-C,4 alkyl optionally substituted with halogen, hydroxy, C;-C4
alkoxy, C;-C, alkoxycarbonyl, phenyl,
(c) C,-Cg acyl,
(@ CyCy alkoxycﬁrbonyl,
35 (e} CN; -
RYis@ O,



WD 96/ 13502

FE)T/ US%;S/ 10992R[ err ”mmmmg HI'HH!!'I ndependent I ‘y selgect ed f r;)rsnz-'

kyl t | t ed th
é\gl)ogen °r?§ﬂ?%’§y Cerr]-Cerr] 5 al koxyfjl vl optiona yB’é% 'm 926 "

(d) derr]-Cerr] al koxy optionally subsghituted vmth hydroxy or

Cerr]-Cerr] alkoxy, (e) N err]R[err] ()
-G:(O)C[err]-C&Brr] sal kyl; 10 Rlerr] is (a) H, (b) CHerr];
nis O0or 1 an n1|520r 3. 2. The conpound of Claim1 wherein Q

is struct & apd)R 9 are 1ndepeudentrj'rml®beﬂ3ﬁmd of Ctaim1l wherein Qis
structure (ii) (a) The conpound of Claim1 wherein Qis structure
(i), 20 5. Tr% corrpound of Caiml wherein Qis structure (iv).

6. The conpod@)d ofCeCaialiyl optionally stbstitutedr withhadogen) hydroxy, CI-C . The
conpound of, Claim1l v&nereln each Rerr] is fluorine. 25 4The
conpourd ®Yai m 1 wherein one Rlerr] is fluorine and the ot her S

hydr ogen. (¢) 9. OH,The conpound of Claim1 wherein R err] is hydrogen,
met hoxy or met IEX) . C4-C, alkoxy optionally substituted with hydroxy or 01-04 alkoxy,
() NRER®

)  -OC(0)C,-C, alkyl;
10 R®is@ H, -
(b) CH3;

nisQOor1land mis2ors3. S . | .

2. 'The compound of Claim 1 wherein Q is structure (i).
15 :

3. The compound of Claim 1 wherein Q is structure @i).

4. The compound of Claim 1 wherein Q is structure (iii).

20 5. The compound of Claim 1 wherein Q is structure (iv).

6. The compound of Claiin 1 wherein Q is structure (v).

7. The compound of Claim 1 wherein each R* is fluorine. . .
o5 _

8. The compound of Claim 1 wherein one R* is fluorine and the other is

hydrogen.

9. The coinpound of Claim 1 wherein R is hydrogen, methoxy or methyl.
%0 _

10. The compound of Claim 1 wherein RS is oxygen, OCH20H20 HOH or
NOCHg.

11. A use of a compound of structural Formula I of Claim 1 for preparing a
85 medicament useful in treating microbial infections in warm blooded animals,
including humans by administering to a patient a pharmaceutically effective amount



10. The corrpou 1 wherein Rerr] is oxygen,
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OCH[err]CH[err]() “ lﬂlml IH!H 11. A use of a conpound of
st r uct ur al WoOP6H3502 I eparing a 35 nmedi cane®ET/US5{10992
treating m crobial |nfect|ons in marn1b|oog§g ani mal s, i ncl udi ng

humans by adninistering to a patient a phatfaceuti cal I y effective anount

-83- of the conpound
ofthrrepcompound
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(57) Abstract

A compound of structural
formula (I), or pharmaceutically
acceptable salts thereof wherein:
Q is selected from the structures
i, ii, iii, iv and v. The compounds
are useful antimicrobial agents,
effective against 'a number
of human and  veterinary
pathogens, particularly aerobic
gram-positive bacteria, including
multiply-resistant  staphylococci,
enterococci and streptococei, as
well as anaerobic organisms such
as bacteroids and clostridia species,
and acid-fast bacteria such as as
Mycobacterium tuberculosis and
other mycobacterial species. - -
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