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PROCESS TO PREPARE OXAZOLI DI NONES 5 1. Field of
the Invention The present invention relates to processes for producing

5- hydr oxymet hyl substituted oxazolidi none al cohols (I11) #M§§ ed is
a process for¥v9§ﬁg¥%rnation of the 5-hydroxynet hyl SUbStItUﬁEk BL@é
oxazol i di none al cohols (I1l) to the correspondi ng 5-am nonet hyl substituted
oxazol i di none amines (VII) which are 10 wuseful in the production of
oxazol i di none antibacterial pha
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US Patents 5,164,510, 5,182,403 and5225,565 disclose 5'-

indolinyloxazolidinones, 3-(5"-indazolyl)oxazolidinones, 8-(fused-ring
substituted)phenyloxazolidinones respectively useful as antibacterial agents.

15 US Patents 5,281,188 and 5,247,090 disclose various tricyclic [6.6.6] and
[6.6.5]-fused ring oxazolidinones useful as antibacterial agents.

International Publication WO93/09103 discloses mono- and di-halo phenyl
oxazolidinone anti-bacterials which are useful as pharmaceutical agents for their
anti-bacterial action.

- 20 US 4,150,029, 4,250,318, 4,476,136, 4,340,606 and 4,461,773 disclose the
synthesis of 5-hydroxymethyloxazolidinones from amines (R-NHX,, where X, is -H
or p-toluenesulfonyl) and R,S-glycidol (C'Hy-0-C"H-CH,-OH where the carbon
atoms marked’ are bonded together, cyclized to form an epoxide). The mixture of
enantiomers produced by this process (represented by the formula R-NH-CH,-

25 CHOH-CH,-OH) are separated by fractional crystallization of the mandelic acid
salts. The enantiomerically pure R-diol is then converted into the corresponding 5R-
hydroxymethyl substituted oxazolidinones (III} by condensation with
diethylcarbonate in the presence of sodium methoxide. These 5R-hydroxymethyl
substituted oxazolidinones are useful as synthetic precursors of pharmaceutically

30 useful oxazolidinones. The large number of steps renders this process unattractive.

J. Med. Chem., 32, 1673 (1989), Tetrahedron 45, 1323 (1989) and US Patent
4,948,801 disclose a method of producing oxazolidinones which comprises reacting an
isocyanate (R-N=C=0) with (R)-glycidyl butyrate in the presence of a catalytic
amount of lithium bromide - tributylphosphine oxide complex to produce the

85 corresponding 5R-butyryloxymethyl substituted oxazolidinone. The process is
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25 CHOH-CHerr]-OH) are separated by fractional crystallization of the
mandel i ¢ acid salts. The enantj:onerically pure R-diol is then converted
into the correspondi ng 5R- hydroxynethyl substituted oxazolidinones (I11)
by condensation with diethylcarbonate in the presence of sodi um net hoxi de.
These 5R- hyd™X9#P8y| substituted oxazolidi nones are usef uFCRYSEMSRet i c
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perfornmed at 135 145Abﬁaa%ffparpefsé 206 Natxon? %W§3r 0 yzeéfyl n7a0'%1l equent
step to give t hSociety, Ehisagol, mgmmdlmymwan Chemical Saciety: Washington, RO,
-rrrgtee; ie;?t iat\rllg P:a UI r errenwoﬁ ﬁﬁaté&b%lrgagg E?éé lgb@eg::‘tmgl ni ?gg&ﬁ tllbwbm t he
attractiveness ; 3/09}1(9%& 809118, 27besdh Nati onal
Xeng: ano&terrfcal Soci et y V\aaiﬁh% IU@B/?%Q "‘hmﬁ I\/EdﬂgstCh pacts of
39, 673 (199%) ; Pepengeds %&M%)Ammmbﬂ Agents and Chemotherapy,
San Francisco, CA, September 1995; American Society for Microbiology:
Washington, DC, 1995; Abstract No. ¥208; Abstracts of Papers, 35th Interscience
Conference on Antimicrobial Agents and Chemotherapy, San Francisco, CA,
' September, 1995; American Society for Microbiology: Washington, DC, 1995;

15 Abstract No. F207; Abstracts of Papers, 35th Interscience Conference on
Antimicrobial Agents and Chemotherapy, San Francisco, CA, September, 1995;
American Society for Microbiology: Washington, DC, 1995; Abstract No. F206;
Abstracts of Papers, 85th Interscience Conference on Antimicrobial Agents and
Chemotherapy, San Francisco, CA, September, 1995; American Society for

20 Microbiology: Washington, DC, 1995; Abstract No. F227;
disclose the reaction of a carbamate with n-butyllithium, lithiumn diisopropylamide
or lithium hexamethyldisilazide at -78° to -40° followed by glycidyl butyrate at -78°
followed by warming to 20-25° to produce 5-hydroxymethyl substituted
oxazolidinones (III) where the ester is cleaved during the reaction.

25 US Patents 4,062,862 and 4,236,012 disclose a process to prepare
oxazolidinones which comprises reacting an epoxide with a primary (lacking any
substituent on the nitrogen atom) carbamate in the presence of a catalyst. The
process "is preferably conducted at a temperature of from 100° to 150° for several
hours.”

30 " Canadian Patent 681,830 discloses a process to prepare oxazolidinones which
comprises reacting an aryl ether of glycidol with a primary carbamate in the
presence of an alkaline catalyst (preferably lithium amide or lithium hydroxide).
The process was performed in the "preferred temperature range of 150° to 165°",
The products are aryl ethers of 5-hydroxymethyl substituted oxazolidinones and the

385 yields are poor (40-78%).



I nternational Publications WX3/09103, W03/09103, WO5/07271 and
W03/ 23384; PCT applications PCT/US95/ 12751 and PCT/ US95/10992; Abstracts
of 10 Papers, 35th Interscience Conference on Antim crobial Agents and
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carbamate with n-butyl FH??F%%?"‘H ﬁﬂtﬁﬁfm %I’(?ﬁ %le 5‘? ﬁﬁm@“!“e"“s
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primary (Iack?ﬁg any subs |tuﬂtpﬁon t e mtrogen a?o% car amate the

presence of a cat esapeli "I's preferably conducted at a

temperature of from 1O@é %Ednth(,lﬁ;rlﬁé Qiselosded me@6R! ot tradBfdiriing 5-hydroxymethyl
substituted oxazolidinones (III) to the corresponding 5(S)-aminomethyl substituted
oxazolidinones (VII) that involves treatment with methane sulfonyl chloride followed
15 by potassium phthalimide followed by hydrazine. This reaction sequence produces
by-products which are difficult to separate from the desired product.

J. Med. Chem., 32, 1673 (1989) and Tetrahedron 45, 1323 (1989) disclose a
method for transforming 5-hydroxymethylsubstituted oxazolidinones into the
corresponding 5S-acetamidomethyl substituted oxazolidinones that involves

20 treatment with methanesulfonyl chloride or tosyl chloride, followed by sodium azide,
followed by trimethylphosphite or platinum dioxide/hydrogen, followed by acetic
anhydride or acetyl chloride to give the desired §(S)-acetamidomethyl substituted
oxazolidinone. It is known that sodium azide is an explosion hazard.

US Patent 5,210,303 discloses the conversion of various substituted benzyl

25 chlorides into the corresponding benzylamines by heating with aqueous ammonia in
the presence of aromatic aldehydes to suppress dialkylation. The dialkylated
impurity is generally difficult to remove, see Chem. Lett., 1057 (1978)

Disclosed is a process to prepare 5-hydroxymethyl substituted oxazolidinones
30 of formula (III)
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30 Canadi an Patent 681, 830 di scl oses a process to prepare
oxazol i di nones whi ch conprises reacting an aryl ether of glycidol with a
primary carbamate in the presence of an al kaline catalyst (preferably
lithiumamde or |ithium hydroxide). The process was perforned in the
"preferred t N¥PI®re range of 150[err] to 165". The produttHUSHTE4y|
et hers of 5-hydroxynethyl substituted oxazolidinones and the 35 vyields are
poor (40-78%. Zh §¥D 97/ 37980
PCT/ US97/ 03458 W2 &micRem Soc., 64, 1291 (1942) and US Patent 3,547,951
di sclose a nmethod for converting primary al cohols to am nes that involves
treatnent with nethane sulfonyl chloride to produce the nesylate foll owed
by contacting the mesylate with anhydrous Xhmoni a at anbient tenperature in
a sealed reaction 5 vessel under high press It is also known that the
nesyl ates of gprimary al cohols react w nia to give the
corresponding primary am nes, but high tenp re and high pressure (85
psig) are required. Nornmally this process,génnot be used in ordinary
general purpose reactors and nust be run Xh special reactors rated for high
pressure. 10 Ip;ehgﬁtbonal Publ i cati on WXO5/'07271 di scl oses the
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US Patent 4,476,136 discloses a nethod of transform ng 5-hydroxynet hyl
substituted oxazolidinones (I11) to the corresponding 5(S)-am nonet hyl
substituted oxazolidinones (VII) that involves treatnment w th nethane

sul fonyl chl ory owed 15 by potassium phthalimde follo

hydr azi ne. Thf%g?g%@%%on sequence produces by-products which are %w?#?cult
to separate fromthe desired product. J. Med. Chem 32, 1673.(1989) and
Tetrahedron 45, 1323 (1989) disclose a nethod for transformng

5- hydr oxymet hyl substi tuted oxazol i di hones into the correspondi ng

5S- acet am donet hyl substituted ox | di nones that involves 20 treatnent
wi t h et hanesul fonyl ©hl oride or {osyNThloride, followed by sodi um azi de,
foll owed by trinethyl phosphite or ti num di oxi de/ hydrogen, followed by
acetic anhydride or acetyl chloride to give the desired
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azide is an explosion hazard. US Patent 5,210,303 di scl oses the conversion
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PCT/ US97/ 03458 where R err] i§'--f[err] 5 where X[err] is -Hor -F, where

Xerr] is -Hor -F, 10 where err] is: [err] a) 15 b)
[err] c) 25 d\z’ [err] 30 4
0 97/37980

Q! and X2 taken together are:
6
ot

. N

where Z! is:
a) -CH,-,
b)  -CH®R*-CHy,
¢) -C(0)-, or
10 d) -CH,CH,CH,-
where 72 is:
a)  -0.8,
b) -0-,
9  -N®RD,
15 d) -08-, or
e) -8
where 28 is:
' a) -0,8-,
b) -0-,
20 ¢) -0S-, or
d) 8
where Al is:
a) H-or
b) CHg;
25 where A2 is:
a) H-,
b) HO-,
¢) CHg-,
d) CH,0-,
30 " ¢  R2%0-CHyC(OXNH-

§  R30-C(O)-NH-,
g  (C;Cpalkyl-0-C(O)-,

h)  HO-CHy,
i) CHsO‘NH‘v
35 ) (CyCyalkyl-0,0-

[err] 20
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10 h) 15 [err] 20 [err] 25 k)

PCT/ US97/ 03458wg9%;9k0and X[err] taken together are: 5 V\hereﬂrﬁfé.}mi‘gs:
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Al and A? taken together are:
H‘l2
a) 3 '§" 9»(»
b) o=
14
c) R\N=
where R? is:
a) -CHO,
b) -COCHg,
c) -COCHCl,,
d) -COCHF,,
e) -CO,CH,,
f -S0,CHg, or
g -COCH,0H;
where R? is:
a) H-,
b)  CHy.,
©) phenyl-CH,-, or
d)  CHZzC(O)
where R%is:
a) (Cl-Cs)alkyl—, or



a) -CHerr]-, b) -CH(R{err])-CHerr]-, c)
-CH err]CHerr]CHerr]-; where:Z[err] is: a)
-N(R[err])-, 15 d) 265, or e) -S-
0[ ° rL_S or b%ﬂ‘)”""@[ err]; 25 anze Al erOrS] 1 [ gr gg
CH[ err]- _
b) phenyl-;
where R? is:
a) H-, or
b) HO- '
5 where R% is:
a) H-,
b)  (Cy-Cyalkyl,
¢)  CHp=CHCH, or
d) CH4-0-(CHyp)g~;
10 where R8is:
a)  CHa-C(O),
b) H-C(0)-,
c) C),CH-C(0)-,
a) HOCH,-C(0)-,
15 e) CH3502';
Ris 8 C(O) —
f) v
g  F,CHC(O),
20 WPy O —
h) -
i) H4C-C(0)-0-CH5-C(0)-,
b)) H-C(0)-0-CH,-C(0)-,
“* o C(0)
Y
n HC= CH-CH,0-CH4-C(0)- or
30 m)  phenyl-CHy-0-CHy-C(O)-;
where R is: .
a)  R%0-0RYRY-ClO),
b  R%0-CO),
‘o RBC(O),
35

-C(O-, or 10
-Jerr]S, b
where Z[err]

-S—

-O c)
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d) CHerr]O, 30 e) Rerr]OCHerr]-C(O-NH f)

Rerr]OCO) - NH- g) (C[err] Cerr])alkyl-OC(O-, h) HO-CH err]-, 1)
CH err] O NH, i) (derr]-Cerr])alkyl-err] C WO 97/ 37980
PCT/ US97/ 0345 CH err O-, 1) - CHerr O-CHerrls fde D
10) Alerr] angwﬁiger tgken]tcc):ée% her ;re [egr] !31)6(15) [ ﬂﬁrmsgﬁdygs

[err] [err] c) 20
_ o
0 (X%
(o}
H

0o
e) ‘J‘L{
10 0= o
H
f) HgC-C(0XCHy),-C(0)-,
g R9—802’»
15
K @J’“
20 HO-CH,-C(0)-,
j) R18.(CH,),-,
kK  R¥.0(0)}0-CH,-C(0),
D (CHg)oN-CH,-C(0)-NH-,
m) NC-CHy-or
25 n) F,-CH-CH,-;
where R8 is:
a) H-,
b) (C4-Cyalkyl,
c) aryl -(CH,),,
30 ©d) CIH,C-,
- e) CL,HC-,
) FH,C-,
g  F,HC-or

h) (Cs-Ce)cycloa]kyl;
85 where R? is:



where Rlerr] is: a) -CHO, h) -CoCH err], ¢) -CocHC [err], 25

d) -COCHF[ err], e) -CJerr]CHerr], f) -Sgerr]CHerr], or Qg)
-COCH[ err] OH;, where R err] is: 30 a) H., b) CHerr]-, c)
D o T i T Skl
PCT/ US97/ 03458 b) phenyl -; where R err] is:

a) -CHjy,

b) -CH,CI,

c) -CH,CH=CH,,

d) aryl or

5 e) -CHoCN;

where R1? is H- or CHy-;
where R is H- or CHy-;

where R12 is:
a) H-,
10 b) CHgO-CH,0-CHy- or
c) HOCH,-;
where R13 is:
a) CHg-,
b) HOCH,-,
15 c) (CHg)oN-phenyl, or
d) (CHZ),N-CH,-;
where R14 js:
a) HO-,
b) CHz0-,
20 c) H,N-,

d) CH40-C(0)-0-,

e  CHyC(0)-0-CHy-C(O}0-,
f phenyl-CH,-0-CH,-C(0)-0-,
g HO-(CHy)p-0-,

25 h) CHg0-CH,-0<(CHy),-O-, or

i) CH30-CH,-O-;
where R is:

a) H- or
b) Cl;

30 wheie R is:
a) HO-
b) CH;0-, or
c) F;

wheremisDor 1;
35 wherenis1thru 3;

10



a) H, or b) HO; 5 where Rerr] is: a) H, b)
(dJerr]-derr])al kyl-, c¢) CH err] = CHCHerr]- or d)
CHerr]-O(CHerr])[err]-; 10 where Rerr] is: a) CHerr]-C(O-, b)

H C(O o CH C(O d HOCH -C(O-, 15

m[cfarZ]sq)err]W‘”’{’g#"?’% g)C( )F[erz]Cl-lC(O)-,[erZ(r)] «9 h) PCT’E?’F’?Q‘F?

Herr]CGC(OOCHerr]-C(O-, j) HC(O-OCHerr]-C(O-, 25 k) [err]
m

1) HCl err] CHgfdie {g@,q-l[err] C(O- or 30
phenyl -CH err] - om[grl C(hc’) .
- where aryl is phenyl substituted with zero (0) or one (1) of the following:

a) -F,
b

5 c) -OCHg,
d -OH,
e}  -NH,,

) «(C,-Cyalkyl,
Py -0-C(0)-OCHjg, or
10 h) -NQ, and protected forms thereof, which comprises contacting a
hydroxy compound selected from the group consisting of:
(a) (8)-, (R)- dihydroxy compound of formula (I}

M,-CH,-CH(OH)-CH,-OH ¢y
or any mixture thereof where M, is -Cl, -Br or -O-80,-4-CHj, or
15 () (S)-, (R)- glycidol (IV)
C'Hy-C"H-CH,-OH av

or any mixture thereof where the carbon atoms designated by an * are each bonded
to the same oxygen atom (-O-) to form a three member ring, with a carbamate of
formula (TIA)

20 R;-NH-CO-O-M, (IA)
or a trifluoroacetamide of formula (IIB)

' R;-NH-CO-CFg (IIB)
in the presence of a lithium cation and a base whose conjugate acid has a pK, of
greater than about 8 where -0-M, is a base whose acid has a pk, of between about

25 8 and about 24, and where R, is as defined above.
Also disclosed is a process to prepare 5-aminomethyl substituted
oxazolidinone amines of formula (VII)

O
. v o
N (o)
I__K H
GH, — NH,
where R; is as defined above, which comprises:

35 (1) contacting 5-hydroxymethyl substituted oxazolidinone alcohols of formula

11



where R7 is: a) R[err]OC(R[err])(R[err]) C(O-, b)
Rerr]-C(O-, 35 8 WO 97/ 37
PCT/ US97/ 03458 d) O [err] 5 e) 10 [err] f)

H[err]C—C(O)&)CHLerr])[err]-C(O)-, g) Rlerr]-SOerr] -

HO- CH err] C( Rlerr]-(CHerr])[err]-, k)
Rlerr]((Q-0CHerr]-(O-,

(I

0
R, \N/l'L

Rlerr]GCO-, c)

15_20 i)
PCT/US97/03458

(11

where R, is as defined above with a sulfonylating agent selected from the group

consisting of compounds of formula (V-V}

10 Mj-80,-CeHp3(NO3);1Clrp Y
O-80-CgHly3NOg)y 1 Clogly V)
0(80,-F), ) Vo
| O(80,-CFg)y Vo
where ny is 0, 1 or 2;
15 where n, is 0 thru 4 with the provisos that:
ifn,is0,nyis 2,3 or 4,
ifn;is1,ngisOorl,
ifn, is 2, ny is 0;
where ng is § - (n, + ny);
20 where Mg is Cl- or Br- to produce the corresponding oxazolidinone sulfonate
of formula (VI,-VIy)
[o]
& \N’u\o
L__K W (Vla or VIb)
25 CHy— O — 80, C¢Hpg NO,), Clyy
o)
R, ~ JLO (Vie)
30 CH,— O — 50,~— F
o
-
(Vid)

12

CH,— O — S0,~—CF,



1) (CHerr])[err]N-CHerr]-C(O-NH, m NC-CH err]- or 25 n)
Flerr]-CHCH err]-; where Rerr] is: a) H, b) (derr]-derr])al kyl,

c) aryl -(CHerr])[err], 30 d) CCHerr]C, e) Cl[err] HC,
f FH - F HC h - 35
V\/)nere R[Eaﬂ]q %50:978)'980 V\D[ S;;]:Wgsoor : (derr]-derrl) ey pcimtslnsess

PCT/ US97/ 03458 a) -CHerr], b) -CHerr]d, c) -CH err]CH=CHerr], d)
aryl or and
| (2) contacting the oxazolidinone sulfonate (VI -VI,) with ammonia at a
pressure of less than about 30 psig.
DETAILED DESCRIPTION OF THE INVENTION
5 The process to produce the 5-hydroxymethyl substituted oxazolidinone
alcohols (IIT) can use either the non-cyclic (S)-, (R)- dihydroxy compounds of formula
(1) or any mixture thereof or (8)-, (R)- glycidol (IV) or any mixture to couple with the
carbamate (IIA) or a trifluoroacetamide of formula (IIB).
The 5-hydroxymethyl substituted oxazolidinone alcohols (II) are useful

10 inb‘ermediates to produce 5-aminomethyl substituted oxazolidinone amines (VII)
which can be acylated to prepare pharmaceutically useful 5-acylamidomethy!
substituted oxazolidinone (VIII) antibacterial agents. Because of an enantiomeric
center, 5(R)-, 5(S)-acylamidomethyl substituted oxazolidinones (VIII) and mixtures
thereof can be produced. The 5-acylamidomethyl substituted oxazolidinone (VIII)

15 (S)-enantiomer has antibacterial activity, the (R)-enantiomer does not. The 5(S)-
aminomethyl substituted oxazolidinone amine (VII) enantiomer is produced from the
5(R)-hydroxymethyl substituted oxazolidinone alcohol (IIT) enantiomer which is
produced from the (S)-dihydroxy compound (I) or (S)-glycidol (IV). Therefore, the
desired and preferred enantiomeric sequence is {0 use enantiomerically pure (S)-

20 dihydroxy compound (I) or (S)-glycidol (IV) to give (R)-5-hydroxymethyl substituted
oxazolidinone alcohol (ITI) which is used to give enantiomerically pure (S)-5-
aminomethyl substituted oxazolidinone amine (VII) which is transformed to
enantiomerically pure (S)-6-acylamidomethyl substituted oxazolidinone (VIII).
However, it is readily apparent to one skilled in the art that one could easily

25 perform the identical process steps with the opposite enantiomeric forms and at any
point in the process invert an undesired enantiomeric configuration to the desired
one. Therefore, uging the chemistry of the claimed process with any of the
enantiomeric forms is considered equivalent to the claimed processes.

The dihydroxy compounds, M,-CH,-CH(OH)-CH,-OH, of formula (I) and

30 glycidol compounds, C*Hz-CfH-CHz—OH, of formula (IV) where the carbon atoms
designated by an * are each bonded to the same oxygen atom (-O-) to form a three
mermber ring, are known to those skilled in the art or can be readily prepared from
known compounds by methods known to those skilled in the art. It is preferred that
the hydroxy starting material be the dihydroxy compound (I). It is preferred that

35 the dihydroxy compound (I) and the glycidol (IV) be the (8)-enantiomer. It is
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H or CHerr]-

-CHerr]CN, where Rlerr] is H or CHerr]-; where Rerr] is
b

where R err] is: a) H, 10

CI—I[err]OCI—I[er’r]OCH[err]- or c) HOCH err]-; where Rlerr] is: a)

CH err] b)

15 CH N- ph d
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c) Herr] N,

CHerr]-C(O-0

d) CHerr]OC(OO, e
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The carbamates, R;-NH-CO-0-M,, of formula (IIA) and the
trifluoroacetamide, R,-NH-CO-CFg, of formula (IIB) are either known to those
skilled in the art or can readily be prepared from known compounds by methods
known to those skilled in the art. The nature of the leaving group M, is not
important since it is lost during the course of the reaction as is known to those
skilled in the art. Operable M, (leaving groups) are those where -O-M, is a base
whose acid has a pk, of between about 8 and about 24. Preferred M, includes

Cy-Cyy alkyl,

Cg-C; cycloalkyl,

¢- optionally substituted with one or two Cl-Cs alkyl or F-, Cl-, Br-, I-,

CH,=CH-CHy,

CH,-CH=CH-CHj-,

(CHg),C=CH-CHy-,

CH,y=CH-,

¢-CH=CH-CH,-,

¢-CH,- optionally substituted on ¢- with one or two -Cl, C,-C, alkyl, -NO,,
-CN, -CFg,

9-fluorenylmethyl,

(CH3C-CHy-,

2-trimethylsilylethyl,

¢-CH,-CHy-,

l-adamantyl,

(¢)oCH-,

CHaC-C(CHgp),-

2-furanylmethyl,

isobornyl, more preferred leaving groups are C,-C, alkyl or benzyl. Any
other leaving group which operates in a similar manner is considered equivalent to
those identified above. The carbamate (IIA) and trifluoroacetamide (IIB) carry the
aromatic/heteroaromatic group (Ry-) of the 5-hydroxymethyl substituted
axazolidinone alcohol (II). It is preferred that R, is phenyl substituted with one -F
and one substituted amino group; it is more preferred that R, is 8-fluoro4-{4-
(benzyloxycarbonyl)-1-piperazinyllphenyl or 3-flucro-4-(4-morpholinyl)phenyl.
Depending on the particular substituents in R,, the groups may have to be protected

14
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f)

ng. a) -F, b) -d, 5 c)
-(derr]- C[err])alkyl,
as is known to those skilled in the art, bymeans known to those skilled in the art to

prevent undesirable side reactions. For example, if the R, substituent has a free
primary or secondary hydroxy group, it is not necessary, but preferable to protect it
with an aleohol protecting group in the formation of the 5-hydroxymethyl
substituted oxazolidinone alcohols (1I1). The unprotected alcohol will not in general
interfere with the reaction of the dihydroxy compound (I) or glycidol (IV) with the
carbamate (ITA) or trifluoroacetamide (IIB) to give the 5-hydroxymethyl substituted
oxazolidinone alcohols (IIT). However, an unprotected alcohol will in general interfer
with the conversion of the 5-hydroxymethyl substituted oxazolidinone alcohols (III)
to the corresponding 5-aminomethyl substituted oxazolidinone amines (VII), because
it is very difficult or impossible to selectively protect a primary or secondary alcohol
on the R,y functionality in the presence of another primary or secondary aicohol.
Suitable alcohol protecting groups are well known to those skilled in the art,
preferred are C4-Cy alkyl, ¢-CHy-, CHg-O-CH,y-, CHy-, CHy-S-CH,-, ¢-CH,-0-CHy-,
tetrahydropyranyl, CHzCH(-O-CoHg)-, p-methoxybenzyl, p-methoxyphenyl, p-
nitrobenzyl, ($)3C-, (CHj)gSi-, [CHg-CH(CHg)ly8i-, ¢(CHg)oSi-. These protecting
groups are removed by means known to those skilled in the art. For example, if R,
containes a hydroxy substituent, it must be protected during the transformation of

" the 5-hydroxymethyl substituted oxazolidinone alcohol (III) to the 5-aminomethyl

substituted oxazolidinone amine (VII) or the 5-acylamidomethyl substituted
oxazolidinone (VIII). If the R, substituent contains a free primary or secondary
amino substituent it does not have to be protected during formation of the §-
hydroxymethy) substituted oxazolidinone alcohols (III) but must be protected during
transformation of he 5-hydroxymethyl substituted oxazolidinone alcohols (III) to the
corresponding 5-aminomethyl substituted oxazolidinone amines (VII) and the 5-
acylamidomethyl substituted oxazolidinones (VIIT). The reason is that the amino
group will in general undergo an undesired side reaction during one or more of the
steps involved in the transformation of the 5-hydroxymethyl substituted
oxazolidinone alcohols (III) to the corresponding 5-acylamidomethyl substituted
oxazolidinones (VIII). Therefore, it is preferable to protect any free amino
substituent in the R; functionality prior to the reaction of the dihydroxy compound
(1) or glycidol (IV) with the carbamate (IIA) or trifluoroacetamide (IIB). Amino
protecting groups are very well known to those skilled in the art. Preferred amino
protecting groups include:

(1) C4-C, alkyl,

15



9) -0COg-acHerr], or 10 . . h) -NJ err] and protected forns

t hereo, which conprises contagting a hydroxy conpound sel ected fromthe
group consisting of: (a) (S)-, (R - dihydroxy conpound of forrmula (I)
Merr]-m[err%-%dp—&-u—l[err]-a—l ' (1) or an
mxture ther WPIHREPE Merr] is -A, -Br or -O-Serr]-[err|ECHEMWHS o 15
(b) (S)-, (R- glycidol (IV) CHerr]-CHCHerr]-OH

(I'V) or any mxture t S . Where the carbon atons designated by an are
each bonded to the sahe ‘oxy§e&n atom (-O) to forma three nmenber ring, with

a carbamate of fornmul @I {¢gG- 20
Rerr]-NHCO O Merr]

trifluoroacetam de of(ryz)lriﬁg Ioéw IefeBgzali?s[ (éAr)r .:' W&%&&%},SF) @5-07 cveloallyl, D) (Cy-

(11B) in the preSsadold- &) ClyhiGHe-CatFbHEREHLER e (o4 i=CR 00 Hitd

nas a pklerr] Sof Tt D ptedpauly THPOL by A bidBhiiy) GHLAO B¢ PRT OB €

defined above. APOFHysMHCHR38-Or, process to prepare 5-am nonet hyl

substituted oxazoll di (IR, S0 WARroOR, iR UNG) dlk§ll-) ()9, () BlndthpReriylciid (D)

as defined aboveb_dggﬂc p 2 I Sa%xsiho protecting group is benzyloxycarbonyl which can be
removed by catalytic hydrogenation as is known to those skilled in the art. There is

10 nothing novel regarding the use of protecting groups in these reactions or the nature
of the particular protecting groups. All this is well known to those skilled in the art.
The protecting groups can be removed after the last reaction in which the protected
substituent would be affected or carried along and removed after subsequent
reactions as is known to those gkilled in the art. For example, it my be preferable to

15 carry the protecting group along until the final acylation step is completed, before
removal, as is known to those skilled in the art. Optionally the R substituent can
be modified after the 5-acylamidomethyl substituted oxazolidinones (VIII) is
produced depending on what chemical reactions are required as is known to those
skilled in the art.

20 The reaction of either dihydroxy compounds (I) or glycidol (IV) with either the
carbamates (IIA) or trifluoroacetamides (IIB) give the same 5-hydroxymethyl
substituted oxazolidinone alcohols (IfI). The choice of whether to use a dihydroxy
compound (I) or glyeidol (IV) to produce a particular 5-hydroxymethyl substituted
oxazolidinone aleohol (III) has to be made on a case by case basis. No starting

25 material is preferred in all cases; there is no generally preferred way based on
chemistry alone. The decision involves the commercial availability of the particular
starting material, its chemical and enantiomeric purity, its cost, etc as is known to
those ekilled in the art.

One process of the present invention is the reaction of the dihydroxy

30 compound (I) or glycidol (IV) with the carbamate (IIA) or trifluoroacetamides (IIB)
in the presence of lithium cation (Li*) and a base whose conjugate acid has a pK, of
greater than about 8.

The processes requires about one molar equivalent of either the dihydroxy
compound (I) or glycidol (IVY/equivalent of carbamate (IIA) or trifluoroacetamides

85 (IIB). The reaction requires a base, the nature of which is not critical so long as it is
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35 (1) contacting 5-hydroxymethyl substituted oxazolidi none al cohols
of formula WO 97/ 37980 '

PCT/ US97/ 03458 (I11) [err] 5 where R err] is as defined above with a

sul fonyl ati ng el ected fromthe group consisti ng of CURANS
formul a (V[er?‘??’@{}?‘?]) 10 sl

I\/[err]-SCIerr] C[err]H[err](NCIerr])[err]Cl [err]
(Verr]) - SO egfrbi ﬁﬁfgla'ﬂ[:% oNatethle|chitantAtEITE r Oprhilé bhses are those whose

V S CF
(Vo) S(he?[eeaéém er&%;h%a%i;ﬂ o i s o Prpeed boses e, 4 it

the provisos t hau,m sundk @6ledted a—oﬁ,tha[gewﬂ cdn&sﬁn 8f-or 4, if n[err] is 1,
nferr] is 0 or %&Lﬁ err ev; F‘ﬁ{‘ﬁi”] is 5 - (n[err]
+ n[err]); 20 -"bf Bp ! ce the
correspondi ng gxazol i garbowete,sul f onat e of formula (VI [err]-VI[err])
methyl, sec-butyl and z-butyl carbanions,
tri(alkyl)amines where the alkyl group is from 1 thru 4 carbon atoms,
conjugate base of the carbamate (II),
DBU,
10 DBN,
N-methyl-piperidine,
N-methyl morpholine,
2,2,2-trichloroethoxide and
ClgC-CHy-O7; most preferred bases are where the base is alkoxy of four or
15 five carbon atoms. It is preferred that the four and five carbon alcohol bases be ¢-
amylate or t-butoxide. Sodium or potassium bases in combination with a lithium
salt (such as lithium chloride or lithium bromide) can be used forming the lithium
cation and base in situ. )
The nature of the solvent is not critical. Operable solvents include cyclic
20 ethers such as THF, amides such as DMF and DMAC, amines such as
triethylamine, acetonitrile, and alcohols such as ¢-amyl alechol and ¢-butyl alcohol.
The choice of solvent depends on the solubility of the carbamate (IIA) or
trifluoroacetamide (IIB) as is known to those skilled in the art.
When the starting material is the dihydroxy compounds (I) it can be
25 beneficial to react the dihydroxy compound (I} with an cyclizing agent prior to
contacting with the carbamate (IIA) or trifluoroacetamide (IIB). The term "cyclizing
agent" refers to a base that cyclizes the dihydroxy compound (I) to glyeidol (IV).
Operable cyclizing agents include bases whose acid has a pk, of greater than about
7; preferred cyclizing agents are sodium, potassium or lithium butoxide, sodium or
30 potassium hydroxide, potassium carbonate, DBU, lithium, sodium and potassium
amylate; most preferred is potassium ¢-butoxide. It is preferable to perform the
reaction at < 100° more preferable to perform it at < 70°, even more preferable to
perform it at < 50° and most preferable to perform it at < 25°. The reaction can be
performed at room temperature (about 20 to about 25°). At about 20°, the reaction
35 requires about 8 hr to reach completion (in DMAC). If a faster reaction is desired,
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[err] 25 [err] 30 [err] 12 WO 97/ 37980

PCT/ US97/ 03458 and (2) contacting the oxazolidinone sul fonate
(MTJerr]-Vi[err]) with ammonia:-at a pressure of |ess than about 30 psig. 5
The process tQ produce the 5-hydroxynmethyl substituted oxazolidinone

al cohol's (111 08’ R™%e either the non-cyclic (S) (R) - di hy®r¥U8?78¥bounds
of fornmula (1) or any m xture thereof or (S)- (R) glycidol (1V) or any

;noi(ﬁrﬂlr 2 E ?I CB;)upl %L%%@%eﬂﬂﬁ%t rtute oiglz];k | nonet %&‘% ? L11)
are useful 10 i h@terpmnnm alegh aud, secondarrialnshols wﬂlﬁq!llfs tlnttbe mhzatmn
3);:1‘23: | goggyfi?mn%%%ﬁ subst It u?lgm?&?ﬂno quit?l ant | er i a?ﬁ 2
agents. Because bgnzghearhenete ismuibjesteddn ngc Remayal of this plcohol
substituted o%azqli«disdoRoR tﬁé/hhé&sseﬁfdhé’fhl&m% amine conversion. This is accomphshed
by crystallization using ethyl acetate/heptane (1/2). The benzyl alcohol stays in
solution and the desired oxazolidinone alcohol is isolated as a solid.
CHART C discloses the processes of transforming the 5-hydroxymethyl
substituted oxazolidinone alcohols (III) to the corresponding 5-aminomethyl
10 substituted oxazolidinone amines (VII). The situation of protecting the alcohol
and/or amino groups on the R, functionality was discussed above. The 5-
hydroxymethyl substituted oxazolidinone alcohols (IIT) are contacted with a
sulfonylating agent (V,-V) of four types. These are Mg-S0,-CgH, 4(NO,), {Cl 5
(V,), OF-505-CgH, gMO0g); Clygly (Vy), 005 Fy (V,) and OBO0,-CFy)y (V). My
15 is a leaving group which includes Cl- or Br-; it is preferred that M, be Cl-. The 5-
hydroxymethyl substituted oxazolidinones (III) are contacted with a sulfonylating
agent (V,-V,) to form a oxazolidinone sulfonate (VI,-V1,) infermediate.
The sulfonation reaction of converting the 5-hydroxymethyl substituted
oxazolidinones (III) to the corresponding oxazolidinone sulfonates (VI) is performed
20 by contacting the 5-hydroxymethyl substituted oxazolidinones (III) with at least one
~ molar equivalent of the sulfonylating agent (V,-V,) in the presence of a base in an
inert solvent at about 0°. Operable bases include triethylamine, tributylamine,
diisopropylethylamine, DABCO, DBU, DBN, n-butyl lithium, ethyl magnesium
chloride and the equivalents thereof; preferred is triethylamine. Inert solvents
25 include most organic solvents such as methylene chloride, THF, DMA, DMF, ethyl
acetate, and the equivalent thereof; preferred is methylene chloride.
The ammonolysis reaction of the conversion of the oxazolidinone sulfonates
(V1) to the corresponding 5-aminomethyl substituted oxazolidinone amines (VII) is
performed under open or non-sealed conditions or under sealed conditions although
30 it is preferred to be performed under sealed conditions.
In either case the ammonolysis reaction is carried out by contacting the
oxazolidinone sulfonates (VI) with ammonia (preferably aqueous) preferably with a
solvent or mixture of solvnets. Preferred solvents are those that dissolve both the
oxazolidinone sulfonates (VI) and the aqueous ammonia because by dissolving both
36 contact between them is insured. However, the process is also operable with
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(1) and the gl yci trartiqn will meuim slightly lopgen togaesh completipn. The ammonia can b
aqueous, alcoholic or anhydrous; however, aqueous ammonia is preferred.

15 Alternatively, the contacting with aqueous ammonia can be performed in the
presence of an aromatic aldehyde (IX, Ar-CHO), preferably salicylaldehyde. The 5-
aminomethyl substituted oxazolidinone amines (VII) and the aldehyde (IX) form a
Schiff base of the formula (oxazolidinone-N=CH-Ar) which is then hydrolyzed with
aqueous acid, as is known to those skilled in the art, to give the desired 5-

20 aminomethyl substituted oxazolidinone amines (VII). The aromatic aldehyde (IX) is
useful in suppressing dimer formation.

The 5-aminomethyl substituted oxazolidinone amines (VII) are acylated by
known means such as acyl halides or acyl anhydrides to form the corresponding 5-
acylamidomethyl substituted oxazolidinone (VIII), see CHART D. Any alcohol or

25 amino protecting groups must be removed after the 5-acylamidomethyl substituted
oxazolidinones (VIII) are produced. However, they can be removed earlier in the
reaction sequence depending on the particular substituents in question as is known
to those skilled in the art.

The 5-acylamidomethy) substituted oxazolidinones (VIII) are known to be

30 antibacterial pharmaceutical agents. R, is selected from the group consisting of -H,
C4-Cy alkyl optionally substituted with one or more halogens, (C5-Cy)cyclo(Cg-
Cglalkyl or -O-Ry, where Ry, is C;-Cg alkyl. It is preferred that R, is C, alkyl.

DEFINITIONS AND CONVENTIONS |
The definitions and explanations below are for the terms as used throughout
35 this entire document including both the specification and the claims.
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PCT/ US97/ 03458 preferred that I\/[err] is C-; it is preferred that the
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to those 5 skllled I n the art or can readlly be prepared from known
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s, they represent a group attached to the formula by one or two chemical bonds.

For example, a group Z; would represent a bivalent variable if attached to the
formula CHg-C(=Z,)H. Groups R; and RJ would represent monovalent variable

10 substituents if attached to the formula CHs-CHZ-C(Ri)(RJ-)-H. When chemical
formulas are drawn in a linear fashion, such as those above, variable substituents
contained in parentheses are banded to the atom immediately to the left of the
variable substituent enclosed in parenthesis. When two or more consecutive
variable substituents are enclosed in parentheses, each of the consecutive variable

15 substituents is bonded to the immediately preceding atom to the left which is not
enclosed in parentheses. Thus, in the formula above, both R; and Rj are bonded to
the preceding carbon atom. Also, for any molecule with an established system of
carbon atom numbering, such as steroids, these carbon atoms are designated as C;
where "i" is the integer corresponding to the carbon atom number. For example, Cg

20 represents the 6 position or carbon atom number in the steroid nucleus as tradition-
ally designated by those skilled in the art of steroid chemistry. Likewise the term
"Rg" represents a variable substituent (either monovalent or bivalent) at the Cg
position,

Chemical formulas or portions thereof drawn in a linear fashion represent

25 atoms in a linear chain. The symbol "-" in general represents a bond between two
atoms in the chain. Thus CHy-O-CH,-CH(R,)-CHj represents a 2-substituted-1-
methoxypropane compound. In a similar fashion, the symbol "=" represents a double
bond, e.g., CH;=C(R;)-0-CHj, and the symbol "=" represents a triple bond, e.g.,
HCsC-CH(Ri)-CI-ig-CHs. Carbonyl groups are represented in either one of two

30 ways: -CO- or -C(=0)-, with the former being preferred for simplicity.

Chemical formulas of cyclic (ring) compounds or molecular fragments can be
represented in a linear fashion. Thus, the compound 4-chloro-2-methylpyridine can
be represented in linear fashion by N"=C(CHy)-CH=CCI-CH=C H with the
convention that the atoms marked with an asterisk (*) are bonded to each other

35 resulting in the formation of a ring. Likewise, the cyclic molecular fragment, 4-
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[err]-CH err]- optionally substituted on [err]- with one or two -Q,
Cerr]-Cerr] alkyl, -NJerr], -CN, -CF[err], 20 9-fl uor enyl net hyl ,
(Ad)[err]CGCHerr]-, 2-trimethylsilylethyl, [err]-CH err]-CHerr],
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may change between axial/equatorial. However, the position of the two substituents
relative to the ring and each other remains fixed. While either substituent at times
may lie in the plane of the ring (equatorial) rather than above or below the plane

10 (axial), one substituent is always above the other. In chemical structural formulas
depicting such compounds, a substituent (X,) which is "below” another substituent
(X,) will be identified as being in the alpha («) configuration and is identified by a
broken, dashed or dotted line attachment to the carbon atom, i.e., by the symbol "- -
-" or "...". The corresponding substituent attached "above" (X,) the other (X,) is

15 identified as being in the beta (8) configuration and is indicated by an unbroken line
attachment to the carbon atom.

When a variable substituent is bivalent, the valences may be taken together

or separately or both in the definition of the variable. For example, a variable R;
attached to a carbon atom as -C(=R;)- might be bivalent and be defined as oxo or

20 keto (thus forming a carbonyl group (-CO-) or as two separately attached monovalent
variable substituents a-Ri_j and 8-R; ;. When a bivalent variable, R;, is defined to
consist of two monovalent variable substituents, the convention used to define the
bivalent variable is of the form "a-Ri_j:B-Ri_k" or some variant thereof. In such a
case both a-R; P and 8-R; , are attached to the carbon atom to give -C(a-Ri_j)(B-Ri_k)-

25 . For example, when the bivalent variable Rg, -C(=Rg)- is defined to consist of two
monovalent variable substituents, the two monovalent variable substituents are a-
Re.1:B-Rg g, - O-Re g:B-Rg 1, etc, giving -Clo-Rg B Rg ), .. Clo-Re glB-Rg 10)
etc. Likewise, for the bivalent variable R;;, -C(=R;1)-, two monovalent variable
substituents are a-Ry,_{:B-Ry, 5. For a ring substituent for which separate o and 8

80 orientations do not exist (e.g. due to the presence of a carbon carbon double bond in
the ring), and for a substituent bonded to a carbon atom which is not part of a ring
the above convention is still used, but the a and 8 designations are omitted. |

Just as a bivalent variable may be defined as two separate monovalent

variable substituents, two separate monovalent variable substituents may be defined

35 to be taken together to form a bivalent variable. For example, in the formula
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WD 97/ 37980 . PCT/ US97/ 03458 as
I's known to those skilled in the art, by nmeans known to those skilled in
the art to prevent undesirabl e side reactions. For exanple, if the Rerr]
substituent has a free primary or secondary hydroxy group, it i s not
necessary, bWOBH¥& able to protect it with an al cohol proPEEUSHPBoup in
the formati on of the 5-hydroxynmethyl 5 substituted oxazolidi none al cohols

(I'11). The unprote wi || ney al terfere with the
reaction of the T %ﬁ?@bﬁ%ﬁg&ﬁﬂﬁ (‘(z‘f&a aﬁﬁg“éfﬁlﬁ Eﬁ@\ﬁnd\mwdﬂ?@‘i’}aﬁtﬁ’&n&te
(11 A)lo(rj trifl UOfdaﬁaﬁfvl Qt am a&be@eﬁ&dtﬂb&e&ahudw%mwé S(mbﬁhecbm ed
oxazol i di none alco q’r? gi) 0.,un t ect \/\g {?
general interfer S bipgign aRe the formyla
oxazol i di none al ﬂmkzbbvsie(;drme_); aﬁ(épomdetﬁéxemﬂimdmgm tn}eﬁteguﬂmrmﬁ‘dsmlamore
substituted oxazol|di ) V Lfficult or

I npossi bl e togsewﬁ%%’ggru (;%?itt{’a pr ng%a%‘rigsﬂé%o ary al'co ﬁn% 1stq%5h
Rl[er L] I fugcf[ ![ ogﬁtliaty‘alim thhebqyaémmglsﬁondﬂd)tmxraqd@gmmpnded beY,;)mlas,y)yk e
al coho uita !gm e
in the art, pref’%&e@'ﬂ!ree]a_la eﬂwﬁy%ﬁ:ﬁ% - err &m%ec%b
CHerr]- OCH[err eanp ctm W eiﬂomr()ﬂpanr]
15 tetrahydropyr mf%é

p- met hoxyphen n| trobgh ( rr )%?Hépf( Cl—g err er? | -wnvenmn
[CH err]- @%I[ *ﬁ‘F %bf’é These prot ect| ng
groups are removed bmeh&ntw&ﬁﬁw&ﬁmnﬁ&im@h@m' e,

Lt ano of It 1 on T T Beph Msadauns b ESpb o e BB RS P tho T3mBble B oF 'Oy
(111) to the 5-a »nmwwmzﬂ-wmmwr@ Yepédentin, afﬁnmﬁnnﬁaiﬁunwmhe
e o R BTG e (e e v

' 15 by a space. For exanwle 01-04 alkyl" represents alkyl of 1 through 4 carbon
atoms, (including isomeric forms thereof unless an express indication to the contrary
is given). Whenever this single prefix is given, the prefix indicates the entire carbon
atom content of the variable being defined. Thus C,-C, alkoxycarbonyl describes a
group CHg-(CH,), -0-CO- where n is zero, one or two. By the second method the

20 carbon atom content of only each portion of the definition is indicated separately by
eﬁclosing the "Ci-Cj" designation in parentheses and placing it immediately (no
intervening space) before the portion of the definition being defined. By this
optional convention (C,-Cg)alkoxycarbonyl has the same meaning as C,-C, alkoxy-
carbonyl because the "C,-Cg" refers only to the carbon atom content of the alkoxy

25 group. Similarly while both C,-Cg alkoxyalkyl and (C,-Cglalkoxy(C,-Cg)alkyl define
alkoxyalkyl groups containing from 2 to 6 carbon atoms, the two definitions differ
gince the former definition allows either the alkoxy or alkyl portion alone to contain
4 or 5 carbon atoms while the latter definition limits either of these groups to 3
carbon atoms.

380 " When the claims contain a fairly complex (cyclic) substituent, at the end of
the phrase naming/designating that particular substituent will be a notation in
{parentheses) which will correspond to the same name/designation in one of the
CHARTS which will also set forth the chemical structural formula of that particular
substituent.
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am no substituent it does not have to be protected during formation of the
5- hydroxynet hyl substituted oxazolidinone alcohols (I11) but nust be
protected during transformation of he 5-hydroxymet hyl substituted

oxazol i di none“?dgq,ﬁg%[)s (I'l'l) ‘to the 25 correspondi ng 5-am ’Wﬁﬁﬁ%&%uss
|

substituted oxazo I'none amnes (VIl) and the 5- acyl am donethy
substituted oxazolidinones (VIII). The reason is that the amno group wl |

in general undergo an undesired side reggﬁmg%mm one or nore of the
steps involved in the transformation of the 5-hydroxynethyl substituted
oxazol i di none al cohol 4lY(tepppratures qge in deexeas frRMIFER: acy| ani donet hyl
substituted 30 oxazohig »eie o thihddyer clotiatdg@aphy. it is preferable to

eaction of t he. di hyddB R0 RPIRIOIER! ve! ol (11) w th the car banat e
(I'1'A) or triflsgoroaceDMF gefefs todimethylfomamidecct i ng groups are very wel |
el udes 3o oo o (1) U rp B oA qinighyclolsia BpRG PaBL S0 | MO 97 OUPS
PCT/ US97/ 03458 (I11) [ ®OBN réfekscorllb-dia¢gdbifycle[4:3.0In0b5-enkere Rlerr] is (A H,
(B) Jerr]-Cerr] alkwﬁs%ﬂ’i%?gw , (D (Cerr]- Cerr]
alkyl)-O, (E) dferr]C -0, er [err]-O, (O
[ err] - CH=CH CH er r | - ODMAfefefs-tordimethylagefamide.- O, (1)
p- met hoxyphenyp - CH er idqyifs refrb)to Rin'Hqubbti Mabirated dofiubd efibriad dblutdn’ 1 - O (L)
Gerr]- Chromatography (column and flash chromatography) refers to
purification/separation of compounds expressed as (support, eluent). It is understood
that the appropriate fractions are pooled and concentrated to give the desired
compound(s).
15 IR refers to infrared spectroscopy.
CMR refers to 13C magnetic resonance spectroscopy, chemical shifts are
reported in ppm (5) downfield from TMS. _
NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical
shifts are reported in ppm (5) downfield from tetrainethylsilane.
20 -¢ refers to phenyl (CgHyg).
[a.]D25 refers to the angle of rotation of plane polarized light (specific optical
rotation) at 25° with the sodium D line (589A).
MS refers to mass spectrometry expressed as m/e, m/z or mass/charge unit.
{M + HJ* refers to the positive ion of a parent plus a hydrogen atom. EI refers to
25 electron impact. Cl refers to chemical ionization. FAB refers to fast atom
bombardment.
HRMS refers to high resolution mass spectrometry.
Pharmaceutically acceptable refers to those properties and/or substances
which are acceptable to the patient from a pharmaeological/tdxicological point of
30 view and to the manufacturing pharmaceutical chemist from a physical/chemical
point of view regarding composition, formulation, stability, patient acceptance and
bioavailability.
When solvent pairs are used, the ratios of solvents used are volume/volume
(viv).
85 When the solubility of a solid in a solvent is used the ratio of the solid to the

23



COCHerr]l-, (M (CI-l[err])[err]Si-O, (V) Rerr]-SOerr]- where Rerr] is:
(A (derr] alkyl)-, (B) [err]-, (O p-nethylphenyl- and (D)

[err]-CH err]-. A preferred am no protecting group i s benzyl oxycarbonyl

whi ch can be rem)ved by catal ytic hydrogenation as is known to those
skilled in th&C¥P™%here is 10 nothing novel regarding thePGIESIFPI4s8
protecting groups in these reactions or the nature of the particular
protecting group I own to those skilled in the art. The
protecting gr oupg"l‘c'é#lﬁu%mve a(h"é the-last reaction in which the

prot ected substituent W&fo’dﬂm Chemical Abstracts Seryicen(CAS; Colvmbuaf Ohiv)

subsequent react B%g thlt DOSE o 'thiebEirbdl of theu 9 but ‘f%t%“?ﬁggahgl

it my be prefera car rotectlng group al ong’ Nt

acyl ation st ep | ge@e#pﬂa %dlgam-mo @mmbera&mwm@wmwwwa ed
in the art. '8 Bt duarl dR8miRa® bdrhpotidA By GALS B n?@m%&dﬁ@ c@:fnh %m
I's produced epen

5-acyl am donet hy substi tuted _oxazol i dj nones, (VI
on what cheni cal feudddpiesist angd it hasheen gharacterized inoaome; Wax: HGerapaynds publishe the

t. 20 T Spprbigia Pthee
?Ir\/) with eit herhﬁ\II cwﬁéﬁfﬁegﬂﬁéﬁfﬁwomac& a%des&?l I B) I ve the

same 5- hydr oxynmeBHH te finding }-su
of whether to US@oxﬁpdiﬂﬂY@l@@ASGdei:ﬂb &¥allablé Frond mﬁwﬁdars

Egr %ggl gr\ g dr O@dﬁ%&glgsumtl%gtig OXﬁég i di no e al cohol%@}has to

all cases; there&mmWMom&WWWﬂ sten lCAS .
" The deci sion involyv t he, commerck al ,av t| cul ar
starting materi al'eg'f DURBREs P n%n?mieg %Wﬁ%&fﬁ? bf‘?ﬂg‘? 4% whigh
1s known to have been registered.
"psig" refers to "gauge pressure" equal to pressure (in psi) minus 1
15 atmosphere (14.7 psi).

EXAMPLES
Without further elaboration, it is believed that one skilled in the art can,

using the preceding description, practice the present invention to its fullest extent.
The following detailed examples describe how to prepare the various compounds

20 and/or perform the various processes of the invention and are to be construed as
merely illustrative, and not limitations of the préceding disclosure in any way
whatsoever. Those ékilled in the art will promptly recognize appropriate variations
from the procedures both ae to reactants and as to reaction conditions and
techniques. _

25 EXAMPLE 1 (R)-IN-8-[3-Fluoro-4-[N-1-(4-carbobenzoxy)piperazinyllphenyl}-2-

0x0-5-0xazolidinyllmethanol (IIT)
A mixture of N-carbobenzoxy-3-fluoro-4-(N-carbobenzoxypiperazinyl)aniline

(I1, J. Med. Chem., 3%8), 673 (1996)), 100 g of 98.4% pure material, 0.2133 moles) in
DMAC (300 ml) is cooled to 0°. In a separate flask, a mixture of ¢-amyl alcohol (75

80 ml,60.37 g, 0.685 moles, 8.23 eq) and heptane (75 ml) is cooled to - 10° and treated
with n-butyllithium in heptane (280 ml, 203 g of 14.4% wt/v solution, containing
29.2 g or 0.456 moles = 2/15 eq of n-butyllithium), keeping the temperature below
10°. The lithium ¢-amylate mixture is then added to the N-carbobenzoxy-3-fluoro-4-
(N-carbobenzoxypiperazinyl)aniline (II) keeping the temperature below 10°.

35 Neat S-(+)-3-chloro-1,2-propanediol (I, CAS #60827-454, 22 ml, 29.1 g, 0.263
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those skilled in the art. One process of the present invention is the
reaction of the dihydroxy 30 conpound (1) or glycidol (IV) wth the
carbamate (11 A) or trifluoroacetamdes (11B) in the presence of lithium
cation (Li[er 9739&0a base _whos_e conjugate acid has a p_K[erl;c]T(‘%rs.T”gj;' ter
t han about 8. e processes requires about one nol ar equivalent of either
t he di hydroxy conmpound (I) or glycidol (1V)/equival ent of carbamate (I1A)

0][ \tNL! f |hU9r oacet ﬁﬁieg,efﬂtlﬁéq) is i&ﬁéﬂdﬂe&&nﬁﬁ@mﬁwaﬁﬁnuin?m of Hepte. tTIhE roadtishe
PCT/ USo7/ 03458 SEEBHEF WriBebFHTeE ot ov ot Boniered by 6 etianoymetidenss o
bases are those wlesSge;E) ugtil theacadiokds cimplétes "THe bctiphaniziretid diencdded t6.
ool ered bases L ke o RIRPUGR P RLRAE ARAITAS B504D okt Moo
met hyl, sec- bt yandidter-(P00 ml). Thelshnrry formed ds ftirréd/aY 20:250for 80 atir, dobled &b B,
group is from 1 Lty 4 69RYY hOMEa ik 48k SabiR Swihed i ALRRNEML! 1)
- (60/50) and dried under reduced pressure to give the title compound, TLC
(methylene chloride/methanol, 95/5) Ry = 0.48.
EXAMPLE 2 (R)-[N-3-{3-Fluoro-4-{N-1-(4-carbobenzoxy)piperazinyllphenyl}-2-
10 oxo-5-oxazolidinyljmethanol (III)
t-Amyl alcohol (0.967g, 10.97mmol, 2.571 eq) is cooled to -10°. Butyl lithium
(4.8 ml, 2.5 M in hexanes, 10.8 mmol, 2.5 eq) is added with agitation while
maintaining the temperature at less than 5°.
N-Carbobenzoxy-3-fluoro-4-(N-carbobenzoxypiperazinyl)aniline (II, 1.9780 g,
15 4.267 mmol, 1.000 eq) and dimethylacetamide (6.2 ml) are mixed, agitated and
cooled to -25° to give a thin slurry. The lithium ¢-amylate mixture is then added to
the N-benzyloxycarbonyl-8-fluoro-4-((4-benzyloxycarbonyl)-1-piperazinyDaniline (II)
mixture while maintaining less than -20°. The resultant mixture is warmed to 0°
and S<(+)-3-chloro-1,2-propanediol (I, 0.5672 g, 5.131 mmol, 1.20 eq) is added. The
20 resultant mixture is warmed to 21° and stirred for 7.5 hrs.
The reaction mixture is added to a methanol (28 ml) and glacial acetic acid (0.73 ml,
12.75 mmol) mixture at 20-22°. The resulting slurry is then cooled to -30° and the
product collected by vacoum filtration and washed with -30° methanol. The solids
are dried in a stream of nitrogen to give the title compound, TLC (eluant
25 chloroform/methanel, 90/10), R, = 0.67; CMR (CDCl,) 43.91, 46.39, 50.58, 62.60,
67.29, 72.89, 107.21, 107.56, 113.85, 119.36, 127.92, 128.09, 128.52, 133.51, 133.65,
136.05, 136.17, 136.57, 163.91, 154.80, 155.25 and 157.17 §; NMR (CDCly) 743,
7.81-7.37, 7.09, 6.88, 5.15, 4.67-4.90, 3.89-3.99, 3.67-3.74, 3.66, 3.25 and 2.98 §;

MS (C1, m/e) = 430 (100%, P+1).
30 EXAMPLE 3 (R)-{N-3-(3-Fluoro-4-(4-morpholinylphenyl)-2-oxo-5-
oxazolidinyl}methano] (III)

Tetrahydrofuran (3.0 ml) and z-amyl alcohol (0.66 ml, 6.03 mmol, 2.00 eq) are
mixed. Butyl lithium (1.8 ml, 2.5 M in hexanes, 4.55 mmol, 1.5 eq) is added with
agitation and while maintaining less than 2.5°.

35 N-Carbobenzoxy-3-fluoro-4-morpholinylaniline (I1, J. Med. Chem., 39(3), 673
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10 DBN, N-nethyl -pi peridine, N nethyl norpholine,
2,2,2-tricloroethoxide and C[err]CCH err]-O nost preferred bases are
where the base is al koxy of four or 15 five carbon atons. It is preferred
that the four and five carbon al cohol bases be t- anylate or t-butoxide.
Sodi um or pot ¥X7AMhases in conbination with a lithi um sal tPTEYRIM04SS
lithiumchloride or |ithium brom de) can be used formng the lithiumcation

and base in situ re the S not, c i C erabl.e

sol vents i ncl ude(% ogﬁé 3@%% ﬁ@‘%‘? Ifetrﬁl?‘ﬁ é’%@l‘?%

DMAC, am nes suchgitated andebdm]réchrﬂ‘hnaht}dmttamyﬂahelmxhn-adls 'diendddéttttstheltaﬁ&mate
t-anyl al cohol ands, .on .
solubility of th@c’%‘r’%‘?ﬁ%‘{' % Hﬁ &Fﬁgrog%étlam%@% %&?ngge%i S

to those skill edtetra.hyﬂmfman(lwﬂbsn the starting material is the di hydroxy
conmpounds (I) t can 'ﬂuB' d )
with an cycli ZI ng a '??crﬁ@l or to cont actfd(r%{*\?m%%ﬂ&ﬁgzgﬂ%ana e(lcﬁ{fggm’ragé
trifluoroacet ani IpR Qeqm'ewdn The mixtureiy cagled: to -162 ind potassiumisemboxident
cyclizes the dih m%,é{hgoﬁ;ﬁng ) Wlﬁa

agents incl ude bggsiéegﬁm}tose acl as_a Pkl[err Qifmgﬂ%t er t an about 9 Pthe
preferred cycli ztempexgfare at lep T%F::i% BTy i3 stirredatiods sx0%fr 1 br

sodi um or 30 D%dewmﬁmmtﬁ&%ﬁmmﬁﬂﬂ%ﬁng% midthRisWo°,
sodi um and potassj um amyl.ate; %t pr ef,ﬂr ed |s pﬁt assi um t -but oxi de. | tis
pref er abl e owpeﬂﬁﬁ‘rw énwx (2'ml). The resultant slurry is stirred at 20-23° for 2 hr

then cooled to 6° and a mixture of citric acid monohydrate (0.4459 g, 2.122 mmol,
0.705 eq) in water (10 ml) is added. The resultant liquid phases are separated and
the lower aqueous phase is washed with ethyl acetate (12 ml). The organic layers
‘are combined and solvent is removed under reduced pressure until a net weight of
15 9.78 g remains, Heptane (10 ml) and water (6 ml) are added and solvent is removed
by reduced pressure until a total volume of 5 ml remains. The precipitated product
‘is collected by vacuum filtration and washed with water (7 ml). The solids are dried
in a stream of nitrogen to give the title compound, TLC (chloroform/methanol, 95/5)
"Rt-= 0.23; CMR (CDCl,) 46.42, 51.01, 62.58, 73.07, 107.29, 107.64, 113.94, 118.80,
20 118.85, 128.28, 128.61, 133.15, 133.29, 136.26, 136.38, 163.82, 154.92 and 157.08 3;
NMR (CDClg) 7.42, 7.32-7.87, 7.10, 4.67-4.75, 8.90-4.00, 3.86, 8.70-3.78, 8.44 and
3.03 5; MS (EI, w/e) = 296.
Alternatively, the crude product can be extracted with methylene chloride.
The solvent is removed under reduced pressure. The solids are redissolved in hot
25 ethyl acetate, heptane is added, the mixture is cooled and the title compound is
recovered. _
EXAMPLE 4 (R)-IN-3-[3-Fluoro-4-[N-1-(4-carbobenzoxy)piperazinyljphenyl]-2-
oxo-5-oxazolidinyllmethanol (III)
A solution of t-amyl alcohol (75 ml, 60.3 g, 0.68 m) and heptane (75 ml) is
30 stirfed and cooled to -10°. The mixture is treated with n-buty] lithium in heptane
(1.6 M, 0.46 m, 290 ml) over a 30 min period while maintaining a temp < 10°. After
30 min, the mixture of lithium t-amylate is added {0 a mixture of N-carbobenzoxy-8-
fluoro-4-(N-carbobenzoxypiperazinyl)aniline (II, 100 g, 0.22 m) and
dimethylacetamide (300 ml) at 0° while maintaining a temp < 10°. The mixture is
35 stirred 30 min, then treated with S-(+)-3-chloro-1,2-propanediol (I, 22 ml, 0.26 m).
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reaction at < 100[err], nore preferable to performit at < 70[err], even
more preferable to performit at < 50[err] and nost preferable to perform
it at < 25[err]. The reaction can be perfornmed at roomtenperature (about

20 to about 2 At about 20[err], the reaction 35 requj 8 hr
to reach corrplg&e(ﬁ%;rz; in DMAC). If a faster reaction is .desi riééc&i?ﬁﬁm‘&m

97/ 37980 | | PCT/ US97/ 03458 t he
reaction can be r'l}ﬁclo‘%glfﬁg Nehob &l BRA i iletuASis HIBHWE tARIME to J0REBT BRY Fedbiic)
S

between prinmary a C and secondary al cohqls is djfficult, In the
cyclization reactip pnitgred; by, TkC &P@Wﬂ%cﬁﬂg%&@Féh‘}t@%n@& regehipn ynixture
al cg_hO! i's f%r nedg f d&nﬁb@ﬁi&tuﬁi‘@ﬂﬁt@hﬂoli(m(ﬁmm %@mar@)tndweﬁd ztoad'(hmw)
conditions. Renoval, of this_alco bS,necegssar, 0 fhe.sucgess e
al cohol to anine M ﬁagﬂ'}Pég?g’ C’JBFR)FF?H&&};U%P @Wﬂtglcf’?cl’i‘gttf’g’rr% ng
et hyl - acet at e/ hephixbere(id fRpred] Wastvdrwith aghevab alethdno) (50/50) and diied andercretiead
desired oxazol i di none alg¢ | s Lsqlated as 1 d. ART .C discl.oges the
processes of trarfSPSIHT ﬂbg‘lfbﬁt@ %‘fen';’a %BPHW&%{‘%%@% Wﬁﬁ'@
al cohols (111) t cchidridec595F 0d. r(80.8%yieldbnet hyl 10 substituted
oxazol i di none am ). Thegsi: ' j d/ or
am no groups on tmﬁr% f unc%&éﬁﬁﬁ%&%ﬁ%éﬁ%%@é %R@tﬂq_
hydr oxynet hyl substituted oxazotdrithenzexyipiperasinyll-phenyll-2wxo-ont acted with a
sul fonyl ati ng gaent (V[err]-V[e ,?L i AREE These are
Iv[err]-Sqerr]l-C[err]H[err](l\lgerr e?r err]
A mixture of (R)-IN-3-{3-flu {N-1-(4-carbobenzoxy)piperazinyliphenyl]-2-
oxo-5-oxazolidinyllmethanol (TII1, EXAMPLE 1, 43 g, 0.1 m) and methylene chloride
(500 ml) is treated with triethylamine (32 ml, 0.28 m) and cooled to -5°. To this
mixture is added a mixture of 3-nitrobenzenesulfonyl chloride (CAS # 121-51-7, 32 g,
15 0.14 ml) in methylene chloride (60 ml) while maintaining the temp < 10° over a 1 hr
period. The reaction is monitored by TLC and judged complete after 46 min. The
mixture is diluted with methylene chloride (500 ml) and then washed with water (2
x 600 ml). The organic phase is then washed with hydrochloric acid (1N, 400 ml)
and concentrated to a thick regidue. The residue is diluted with methanol (200 mé)
20 and stirred for 1.5 hr. The solids are filtered, washed with methanol and dried
under reduced pressure at 40° overnight to give the title compound, TLC (silica gel;
methanol/methylene chloride, 5/85) R¢ = 0.76.

EXAMPLE 6 (S)-N-[[3-[3-Fluoro-4-[N-1-(4-carbobenzoxy)piperazinyl}-phenyl]-
2-ox0-5-o0xazolidinyllmethyllacetamide (VII)
25 A slurry of 3-nitrobenzenesulfonate ester (R)-[N-3-[8-fluoro4-(N-1-(4-

carbobenzoxy)piperazinyll-phenyl}-2-oxo-5-0xazolidinyljmethanol (VI, EXAMPLE 5,
50 g, 0.081 ml), isopropanol (250 ml), acetonitrile (400 ml) and aqueous ammonium
hydroxide (29% ammonia by wt, 500 ml) is heated at 40° for 3.5 hr. The mixture is
then treated with more aqueous ammonia (100 ml) and stirred for 20 hr. The

30 reaction is monitored by TLC and judged complete at this time. The mixture is
concentrated under reduced pressure with heat and suspended in methylene
chloride/water (1250 ml/760 ml). The phases are separated and the organic phase
concentrated to give a residue.

The residue is dissolved in methylene chloride (2 1) and treated with
85 triethylamine (20 ml, 0.14 m). The mixture is then treated with acetic anhydride
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(Merr]) g-SQerr]-Clerr]Herr](NJerr])[err]C[err]][err] (Verr]),
asderr]-F)[err] (Merr]) and (SQerr]-Crlerr])[err] (Verr]). Merr] 15

is a leaving group which includes C- or Br-; it is preferred that Merr]
be d-. The 5- 0Qﬁldroxymst hyl substituted oxazol i di nones (rrr) are cont acted
withasulfon agent (V[err]-Vlerr]) to forma oxazol i Ot 3458

sul fonate (M [err]-Vi[err]) internediate. The sul fonation reaction of

converting the 5 tygt

cort espondi ng. oL PHLTED B ap 28D oder 16,50, HAAMUAE pleblel BOTEOGRd
the 5-hydroxymet mdgeémvle&mm Bamimo| The erganis mixture Wmeétmﬂws@erém 400
mol ar equi val ent nof plddCeoptinitRdd & 4 Belid? IFHY sofilh BFe deerybfillized fhotn bikanbY @6ENCE

of a base in an |nert s vent at about O[err]. erabl e bases incl ude
triethylam ne, trm% EﬂPB%rlGB {Re5s gye p cqappoundpfLC (silica

n-butyl 1ithiyn WiéieCdMdtide(8/98H, £ 0. equi val ents t hereof

proferrsd 1o i1 %Wﬂtﬁi ch %&ﬁ%%& PSR RPPO RS and 1 he

equi ;/al ent f t Pﬁr eof; preferr e]g | sxaBslidiyy1nsthyl bt ﬂﬂo@lfahﬂiﬁe hy'laiecmﬁay'(t v qﬂml ﬁ]t ate)
reaction o e conversi on o u ates, (. 0,,t he
cor][espogdl ng 5- am noﬁeﬂﬁ%ﬁ@t‘%@@?@gid?gg‘gﬁﬁdgﬁﬁ%ﬁs s&htaitm;,pglmﬂu—
per for med under Qﬁe.a-o&azdhﬂinyﬂmﬂgd]aeetm el BXAMPLE . miolbis), i ons

al though 30 |t is erre i_tions.
ei t her case t#\i é’rﬂ% %@5 lﬁek%g%tg g%‘@t’“%@“ﬁrﬁ@éﬂ‘ﬁ& t he
oxazol i di none sultéhahydreﬁx@aﬂ {2501} is agitatediat mMéﬂémﬁ&q&mﬂdegﬁﬁerabl y

with a solvent or t
di ssol ve both the@%@ Edlﬂ%ﬁe s&*}%onat es ")aqma%htc&%’&t%{é%ﬁép%mm%
because by di ssolhydrogehatinospherecwas replaced wikhanitrogann The ¢atalystds rempnedibyr |

the process is algig,Q6%5EAR e Bittdle concentrated under vacuum to 1001, To the resulting
15 mixture, cooled to 2°, is added methanol (50 1) then a mixture of methanol (100 1)
and acety] chloride (6.04 kg, 77 moles) at -2° to 6°. The resulting mixture is stirred
90 minutes then concentrated under vacuum to 60 1, diluted with acetone (100 1) and
concentrated further to 100 1. The resulting slurry is diluted with acetone (200 1)
and stirred 15 hr at 16°. The solids are collected on a filter, washed with acetone
20 (50 1) and dried under reduced pressure at 20-25° to give the desired product. It is
dissolved in methanol (56 1) at 53°, diluted with acetone (150 1), stirred 30 minutes
at 48° then cooled to 15° and stirred 18 hr. The solids are collected on a filter,
washed with acetone (50 1) and dried under reduced pressure at 20-25° to give the
title compound, NMR (CDClgy) 7.56-7.45, 7.1, 7.12-6.86, 4.79, 4.09-4.0, 3.81, 3.62,
25 8.40-3.11 and 2.01 3.
EXAMPLE 8 (S)-N-{[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl}-phenyl)-2-
ox0-5-oxazolidinyl}methyl]-acetamide sesquihydrate (VIII)
To a stirred mixture of (S)N-[[3-[3-fluoro-4-(1-piperazinyl)phenyl])-2-oxo-5-
oxazolidinyl}methyl)acetamide hydrochloride (EXAMPLE 7, 16.2 kg, 43.5 moles),
80 tetrahydrofuran (205 kg) and triethylamine (10.1 kg, 100 moles) is added
acetoxyacetyl chloride (6.5 kg, 47.8 moles) in tetrahydrofuran (11.1 kg) over 35
minutes keeping the temperature at 22-23°. After 40 minutes, at which time TLC
and HPLC analysis indicated complete formation of the acetoxyacetamide
intermediate, the mixture is concentrated under reduced pressure to 30 1, diluted
35 with methanol (100 1) and concentrated to 30 1. To the residue is added methanol
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sol vents that only partially dissolve the oxazolidinone sulfonates (Vl),
t he di sadvantage is that the:reaction in general is slower. In the case of

the the m ni esulfonat es, the preferred solvent is a PO keHi84s8
acetonitrilel f‘g‘gpropanol or THF/ i sopropanol. The systemis put un%?r

reduced pressure. The systemis then 5 closed or seal ed, and the anmoni a

(preferably aqueowsxm)ﬂ%aa oﬁ?aﬁqa%%ﬁ Potlea Lattinh setﬂmmbemmmmg

preferably to less't erab t o about 38[e rr] éﬁ%ﬁ# foa At
about 38-40[ err] W%’é§§ﬁ?eé 204, 25] at gvhighptime
bel ow the ceilingyR/@asiongs E.-&h l%ﬂa. OfheIFHSE adjubted RO TE.5 wﬂﬁtlgasochldﬁdwm(heae
Che-ammonol yei s S GTpestebare 15 airis A8chucat 47 dhen b bt S5 TR B
20 psirg, prefesabgollested dLiltd, MMWW(QSMWM 259 with b&yded
this case. the' t enfisras . eitp the el pey " T6 s prodrk & diolvod o Weper @25 1
require slightly hoetgm° tlarified thiroughal 06 mderon Tilter, aditosbesd mthmwmmet(ﬁél) and
A'Lernad i vel y. t hEaes ALRA a8 18- RE il rd QHRGHA ATURRYT walned Witk ol a1 13-
presence of an ar amhﬂned at 45 with r¢dydled AitrGeD)to apwdbemxbél;t of 1338y | ‘Bh&iehghﬂ@
(15 ot 2SR e AR TS8R e 4 108
t hen hydr ol yzed vvlat 60-65" The solution is cooled to 15-25° and stirred 16 hrsfor crystallization. The
solids are collected on a filter, washed with ethyl acetate (75 1) and dried with 45°
nitrogen to give the desired product. The product is recrystallized two more times
from water (147 1 then 183 I) at 60-70°, clarified each time through a 0.6 micron
15 filter and rinsed with water (40 1 and 30 ). The solids are dried on the filter at 30°
with recycled nitrogen to give, after deagglomeration through a mill, the title
compound as the sesquihydrate (6.45% water), TLC (silica gel; methanol/methylene
chloride, 5/95) Ry = 0.45; [alp = -20° (¢ = 1.0, ethanol).
EXAMPLE 9 3-Nitrobenzenesulfonate ester (R)-[N-S-[3-ﬂ_uoro—4-(N-1—(4-
20 carbobenzoxy)piperazinyl]-phenyl])-2-0x0-5-
oxazolidinyllmethanol (VI)

To a slurry of (R)-[N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyllphenyl}-2-
oxo-5-oxazolidinyllmethanol (III, EXAMPLE 1, 5.086 g, 11.86 mmol) in methylene
chloride (50 mL) and triethylamine (2.0 mL, 14.38 mmol) at 0° is added dropwise

25 over 8 minutes a solution of 3-nitrobenzene sulfonyl chloride (V) in methylene
chloride (0.356M, 33.4 mL, 11.89 mmol). After stirring for 3.25 hrs, an additional
3.4 mL (1.21 mmol) of the 0.356 M solution of 3-nitrobenzene sulfonyl chioride (V) is
added. After stirring for 1.75 hrs, hydrochloric acid (IN, 50 mL) is added. The
phases are separated and the agueous phase is extracted with methylene chloride.

30 The combined organic phases are washed with saline, dried over magnesium sulfate
and concentrated. The concentrate is crystallized from hot methylene
chioride/methanol to give the title compound, mp = 155-157% NMR (CDCl,, 400
MHz) 8.72, 8.51, 8.28, 7.81, 7.35, 7.01, 6.91, 5.17, 4.85, 4.44, 4.39, 4.09, 3.85, 3.68
and 3.01 8; CMR (CDCly, 100 MHz) 44.26, 46.81, 50.91, 67.64, 69.54, 69.91, 107.85,

35 114.32, 119.85, 123.55, 128.30, 128.47, 128.91, 129.15, 131.51, 133.71, 136.99,
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aqueous acid, as is known to those skilled in the art, to give the desired
5- 20 -am nonet hyl substituted oxazolidinone amnes (VII). The aromatic

al dehyde (1X) is useful in suppressing dinmer formati on. The 5-am nonet hyl
substituted Qxazolidi none am nes (VIlI) are acyl ated by known neans such as
acyl halides 0?4 anhydrides to formthe correponding 5- ESFFH et hyl
substituted oxazolidinone (VIIl), see CHART D. Any al cohol or 25 am no

oL .. URB TP ISRl g s AR W b O,

the reacti on sed&ed Gaewcﬁndgllaﬂcm l\ﬁﬂﬂ. MZhﬁl‘isébl:,th%hﬂﬁ, Gﬁlanfhéﬁ;t[u]m
as is known to thege I i@gﬂnsm t. substituted
i (ﬁbgbﬁl ¢Hic gm%ﬁy ant1 bacteri al Iiﬁ ~0ids,

oxazol i di nones (VI are known ar naceut i cal
agents. Rlerr] i@‘@@%@tl@d fr omtmbegweﬁﬂ@en%q agter r(B)'@?"'ﬂﬁFlWTW Iefder v ]

al kyl optionggly substituted V\l:irbolﬁﬂfbxg NRheAANS-axo-5-0xazolidinyllmethanol
(dJerr]-derr])cyclo(derr]- C&g; 1)alkyl or -O-Rerr] where R[err] S
Cerr]-Clerr] alkyl. It is pre red that Rerr] is err] alkyl.

DEFI NI TI ONS AND CO\l\/mg gerikal Wﬁfgomm@m gasg-bel ow are for
T e it T4 o g Ak S AT
PCT/ US97/ 03458 ﬂuoro-4-[N—1-(4-carbobenzou:y)p1perazmyl]pheny1]-2-oxo-5—omohdmyl]methanol
10 (IIi, EXAMPLE 1, 1.106 g, 2.578 mmol) is treated with triethyl amine (0.54 mL,
3.882 mmol) and commercial grade 2-nitrobenzenesulfonyl chloride (V, 679 mg, 3.084
mmol) to give the title compound, NMR (CDCl,, 400 MHz) 8.15, 7.82, 7.37, 7.06,
6.94, 5.17, 4,89, 4.59, 4.50, 4.10, 3.98, 3.69 and 3.03 5; IR (mineral oil mull) 1757,
1697, 1517, 1446, 1423, 1376, 1237 and 1188 cm'l; MS (EI, M/Z; rel. abundance):
15 614 (18.3, M*), 91 (100), 63 (28.8) and 56 (52.9); TLC (ethy! acetate/hexane, 8/1) R, =
0.31.
EXAMPLE 11 2,4-dinitrobenzenesulfonate ester (R)-{N-3-[3-Fluoro-4-[N-1-(4-
carbobenzoxy)piperazinyllphenyl}-2-0x0-5-oxazolidinyllmethanol
(VD
20 Following the general procedure of EXAMPLE 5 (for the 3-
nitrobenzenesulfonyl ester) and making non-critical variations (R)-{N-3-[3-Fluoro-4-
[N-1-(4-carbobenzoxy)piperazinyllphenyll-2-0x0-5-oxazolidinyljmethanol (111,
EXAMPLE 1, 1.094 g, 2.550 mmol) is treated with triethyl amine (0.56 mL, 3.950
mmo)) and commercial grade 2,4-dinitrobenzenesulfonyl chloride (833 mg, 3.124
25 mmol) to give the title compound, NMR (CDCl,, 400 MFiz) 8.59, 8.38, 7.35, 7.02,
5.17, 4.88, 4.74, 4.58, 4.10, 3.98, 8.71, and 3.05 §; IR (mineral oil mull) 1756, 1697,
1654, 1541, 1517, 1351, 1287 and 1189 cm’l; MS (FAB, M/Z, rel. abundance) 660
(21.8, [M+H]*), 659 (24.2, M*), 102 (76.5) and 91 (100); TLC (ethyl acetate/hexane,
3/1) Ry = 0.41.
30 EXAMPLE 12 (R)-IN-3-[3-Fluoro-4-[N-1-(4-carbobenzoxy)piperazinyljphenyl]-2-
oxo-5-oxazolidinyljmethanol 4-chlorobenzenesulfonate ester (VI)
To a slurry of (R)-[N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyllphenyl}-2-
oxo-5-oxazolidinyllmethanol (I1I, EXAMPLE 1, 3.450 g, 8.034 mmol) in methylene
chloride (40 ml) and triethylamine (2.55 ml, 18.3 mmol) at -12° is added 4-
35 chlorobenzenesulfonyl chloride (V, Aldrich Chemical Co.- commercial, 2.298 g, 10.88
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| . CONVENTI ONS FOR FORMULAS AND DEFI NI TI ON OF VARI ABLES The cheni cal
formul as representing various conpounds or nolecular fragme- nts in the
specification and clainms nay contain variable substituents in addition to

expressly defip ructural features. These variable substit /6
I dentified by g%%ggf«gﬁjter or aletter followed by a nunerical su sc’?i"%t,
for exanple, "Z[err]" or "R err]" where "i" is an integer. These vari abl e

subst i t?tentﬁ grte %%ﬁﬁm?s maalmfa% 80bncd! The\taixAite is btidbd irfa 0t Bath foﬁmsaﬁe:%hen’:l
group attache o} e forpu X e, a
group Z[err] woul drashed &tama%%rfé’géfaﬂ WM&M°%T%‘£§?@J“§O% %I a
CHerr]-C(=Z[err] )ektra@é avdéonBitrdted 60120 R estal yolume lafld migthamd (50 mib)rio wddadnt The
vari abl e 10 substltuepﬂts i f att‘fghedto e . fornul,a

CH err] - CHf er r] - CPREHA Y vasyymy, fliration, washed with methanel, dried
| i near fashi on & ugbdissdivied ds cmethglene chlaride (S5embu Thiei rhixture s mematedltoaslurry

parent heses are boé’gggdrﬁ%tg’%fl%t%% rf‘ﬁfjm?‘)tigla&dw .ht;eeplle Eﬁa&f tcmec\(e%rﬂyabl e

substituent enclo nor e consecuti ve vari‘abl e
substituents are enciws @itrationwashedhwith sethanoh and dried ﬂ‘bﬂsdxﬂstareéhmmed

15 bstit t

whi crs1u| : Ino'ltjegnil i Sée &gea%hgonli%gggs %&B&MW%@%e of gétgm—
Rlerr] and Rerr] Garme Mtﬁotm&@m&ﬁhﬂwmmme migtures 95/75;
mol ecul e with gy Lobhs@#%/@&ma&mbmu q:?mmymueamuew%ﬁaenmed

st eroi ds, these carbon atons are desi gnat ed err wher e "“is th

i nteger correspondP280 m mﬁ@oealmtqaemﬂ%&hemmwaﬁf)@e@éww
represents the 6 Fighiib®Gnd Brie@idEve OIS beRRfundTLO ¢siBéaged; slethdboletlortform

chert stry. Ui kewi 959 %Zﬁtiﬁﬂwéﬁ]ﬁ%&g!eﬁp@% FEIDEITMER G50 4080 M2
(ei ther nonoval ent7,9g, 6h, TA5eNUB-7:32, 7.12-7T@W326/1R, 4.93-4.92, 4.40, 4.09, 3.69, 3.57 and 2.96 ;

15 CMR (DMSO-dg, 76 MHz) 43.51, 45.84, 50.22, 66.383, 69.75, 70.75, 106.63, 114.08,
119.83, 127.59, 127.87, 128.48, 129.62, 130.00, 133.31, 133.63, 135.52, 136.84,
139.63, 153.54, 154.40 and 154.62 5.

EXAMPLE 13 (R)-{N-3-{3-Fluoro-4-[N-1-(4-carbobenzoxy)piperazinylJphenyl)-2-
oxo-5-oxazolidinyllmethanol 2,5-dichlorobenzenesulfonate ester

20 (VD

To a shurry of (R)-{N-3-{3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyliphenyl)-2-
oxo-5-oxazolidinyllmethanol (III, EXAMPLE 1, 3.439 g, 8.008 mmol) in methylene -
chloride (40 ml) and triethylamine (2.556 ml, 18.3 mmol) at -8° is added 2,5-
dichlorobenzenesulfonyl chloride (V, Aldrich Chemical Co. - commercial, 2.675 g,

25 10.90 mmol) as a solid all at once. The mixture is stirred in a 0° bath for 2.5 hrs
then washed with water (2 X 35 ml), and 1IN hydrochlorie acid (35 ml). The organic
extracts are then concentrated to 12.0 g which is column chromatographed (silican
column, 108 g, 40-63 p; eluted with 450 ml each of following ethyl
acetate/cyclohexane mixtures 10/90, 20/80, 30/70, 40/60 and 60/40 collecting the last

30 20% of eluent). The collected eluent is concentrated and 300 ml methanol is added.
The precipitate is collected by vacuum filtration, washed with methanol and dried to
give the title compound, TLC (silica gel; methanol/chloroform 6/95) R¢ = 0.66; MS
(FAB, M/Z) = 638.6 (100%, [P+H]*); NMR (CDClg, 300 MEz) 8.04, 7.57-7.32, 7.06,
6.91, 5.16, 4.89-4.47, 4.42, 4.08, 3.93, 3.67 and 3.01 §5; CMR (CDClg, 76 MHz) 43.93,

35 45.51, 50.56, 67.26, 69.16, 69.46, 107.55, 113.98, 119.41, 127.92, 128.10, 128.54,
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position. Chem cal fornulas or portions thereof drawn in a |linear fashion
represent 25 atons in a linear chain. The synbol "-" in general represents
a bond between two atom; in the chain. Thus

CHerr]- OCH[eOCJ Rlerr])- CH[err] represents a 2-substituted-1-

met hoxypropanév 3 Bnd. In a sinilar fashion, the synbol "—'C";"é%?%ts a
doubl e bond, e.g. CI—|[err]—C(R[err])-OCH[err], and the synbol "-"

(epresents o L1 Bafaboituct by el HThE s bo Tkl ol vusly. GRI0TM

the former bei ngapddb®b8dd for sinpli ci ty Chem' cal formulas of cyclic
(ring) corrpounds gqyl ar f

fashi on. Thus, e corrpound 4- C(E oro met h%l Wg’% epresgﬁgelg-z-

| i near fashion by Nt =C( CH[ er r | )oxes5-axay o} 4tmitrobengenasulionate pgter (Vi
che TormatLon's 8 1A C%;[Téﬁi[ﬁs ‘m‘”““’L‘“qﬂ“é‘?ﬁ??‘&?’ég;@@,‘@,ﬁj‘é‘?*
(ethyl)-1- pi per agitpolensétiesilonyE El6H&(E I5%/ pure technical material, Aldrich Chetmcal Co.-
St uct e 1ot angRBESEn AR K ik e BB 5 sl 19
the plane of the tﬁemlai:ﬁﬁe £2/2% ol ! 16:0'indnad). t Pl waekthe ie atitred ati BDT batmt&qfhﬁmen
rigid cyclic fﬂo mﬂlsaﬁeﬁ E%W”M{SJ)‘zE@%rsb lﬁe iylteggnts
chlonde (75 ml) is added and the mixture washed with hydrochloric acid (5%, 50
ml), then sodium bicarbonate (6%, 560 ml) and dried on magnesium sulfate. The
organic extracts are then concentrated and the concentrate is taken up in boiling
ethyl acetate/cyclohexane (1/1, 10 ml) and column chromatographed (silica gel, 4 cm
15 X 6", 40-63 p; eluting with about 400 ml each of following ethyl acetate/cyclohexane
mixtures 20/80, 30/70, 40/60, 50/50, 60/40 and 70:30 collecting the last approximate
45% of eluent). The appropriate fractions are combined and concentrated to a solid
which is dissolved in 70 ml methylene chloride and 50 ml ethyl acetate. The
mixture is concentrated to 50 ml twice and cyclohexane (50 ml) is added after each
20 concentration. The precipitate is collected by vacuum filtration, washed with
cyclohexane and dried to give the title compound, TLC (silica gel; ethyl
acetate/cyclohexane 60/40) R¢ = 0.37; NMR (CDC},, 300 MHz) 8.36, 8.07, 7.38-7.29,
7.03, 6.89, 5.15, 4.86-4.80, 4.39, 4.07, 8.80, 3.67 and 3.00 §; CMR (CDCl,, 75 MHz)
43.85, 46.34, 50.45, 67.20, 69.17, 69.57, 107.64, 113.88, 119.34, 124.63, 127.85,
25 128.05, 128.49, 129.26, 132.87, 136.48, 136.57, 140.75, 150.95, 1563.29, 155.14 and
155.40 5.
EXAMPLE 15 (S)-IN-3-[3-Fluoro-4-[N-1-(4-carbobenzoxy)piperazinyl}phenyl}-2-
oxo-§-oxazolidinyllmethylamine (VII)
Under nitrogen at 40° 3-nitrobenzenesulfonate ester (R)-[N-3-{3-fluoro-4-(N-1-
30 (4-carbobenzoxy)piperazinyl)l-phenyl)-2-oxo-5-oxazolidinyllmethanol (VI, EXAMPLE
5, 1.0099 g, 1.643 mmol), isopropanol (5.6 ml), acetonitrile (9.0 ml), benzaldehyde
(0.50 ml, 4.92 mmol) and aqueous ammonia (29.8 wt% 9.5 ml, 148.6 mmol) are
mixed. The mixture is stirred at 40° for 21.5 hrs, then concentrated under reduced
pressure. Toluene {13.3 ml) and ethanol (6.0 ml) are added and the mixture warmed
35 in a 70° bath. Citric acid monohydrate (2.433 g, 11.58 mmol) was then added over
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5 attached to a carbon atomwhich is part of a cyclic system
-C(X[err])(Xerr])- the two sub- stituents nmay be in either an axial or
equatorial position relative:to the ring and may change between

axi al / equat ory wever, the position of the two substitu SR ive to
the ring and%‘g%'r,\”ggtaher remains fixed. Wiile either substitﬁ‘{:eqf-llté atht%? mes

may lie in the plane of the ring (equatorial) rather than above or bel ow
the plane 10 (a5 & tee phHasd bdpuratbd hE64% VEHESorgiisly phaseds Walked with wate
chempcal strucgu El'lréglrl Ibas, depi cti such, co .oundsﬁ : itu twa i
(X[ err]) which @ag‘&bl"&\rgi -aﬁ”BFﬁ@?b@a%gsm}@mye%pq%ﬂﬂeﬁﬂiﬁ%%ﬁﬁt%%d
as being in the 4%/ Tohidner(1q )nl):i@lthéxgadhﬂi}omhaaqhebas antbtei thixtarelvgolad b oken','
dasheg,©1 901 < B BAACHTRRedfh B9800 Yianha S (hoblge PTRS e
other (X[ err]} i8° water (iruni)anddiried thai soljdi A pdrtion of thig $olid(p.73¢beX is glurzied dm
and is indicate ' . Haetg-f 1.%%& en a
vari abl e substi h%{?@s%%%%%?1$ﬁ§&§ ences )rf.%g %é;ﬁ?g%in og{é%r?é?é/%r
separately or bol%h92 withtagqueess sodiumhydspxide (50% 0i3985 €, 4.80 mmalhapiicto -2° The
vari abl e err] Rihars &%ea | iGated with BLed = aH Rt lxal ent
and be de]Bi[ ned] as 0xo0 o(r%vz tﬁg?gg??ﬂ%g&flormﬁ{m@ car %ﬁ?ﬁ%&oﬁﬂm&é}) or
as two separat el Wm%@ﬁé@l)mm&ﬂmwmome@m 5tk and “[aéﬂ‘r@f’ mpid s |

a?dt SRR qlbr]?ddégfﬁg&hgbs bs?'sp en.t @lfllht%ﬁg c nr ent :%n std;&?% .def % fthe
o] wo nonoval ent vari su itu , . vI tion u [ |
bi val ent vari abl Befhylene W@W)‘[’é"é‘?mw orgapjcs fdried on sgaium, splfate,t

thereof. In suchfiRerede@dohdentrated| urdee biire.| THnehe {5 1K1)35 adddd NGRS
exarpl e, when { nE B e iipipedeE ] e zontiRe Frodiass o tolledind by
consi st of two nvarauml filttation; wadhled witihlsdptanec(20 snl) alwk dtied togive tisd Htlé
variable subsfl t Yo 3nd! LG (silica gel; methanoVchloroform 10/80) R, = 0.32; MS (ED), M/Z
' (velative intensity) = 428 (28%,M"), 252 (15%), 92 (32%), 91 (100%); NMR (CDCl,,
300 MHz) 7.46, 7.88-7.27, 7.12, 6.90, 5.16, 4.69-4.60, 3.98, 3.80, 3.67, 3.09, 3.00-2.92
and 1.30 5; CMR (CDClg, 76 MHz) 43.94, 44.89, 47.60, 50.63, 67.23, 73.84, 107.29,
113.72, 119.37, 127.92, 128.07, 128.52, 133.79, 136.05, 136.64, 154.57, 155.19 and
20 155.6134.
EXAMPLE 16 (RHN-3-[3-Fluoro-4-morpholinylphenyll-2-oxo0-5-
oxazolidinyllmethanol 4-nitrobenzenesulfonate ester (VI)
To a slurry of (R)-[N-8-[3-fluoro-4-morpholinylphenyl}-2-oxo-5-
oxazolidinyllmethanol (III, EXAMPLE 3, 43.0 g, 145 mmol) and triethylamine (36 g,
26 356 mmol) in methylene chloride (450 ml) at 0° is added a mixture of
4-nitrobenzenesulfonyl chloride (V, 32 g, 145 mmol) in methylene chloride (55 ml).
The mixture is stirred in a 0° bath for 30 min and then quenched with hydrochloric
acid (10%, 200 ml). The organic phase is separated, and the aqueous phase is
extracted again with methylene chloride (200 ml). The combined organic extracts
30 arethen concentrated column chromatographed (silica gel, 4 em X 6", 40-63 y;
methanol/methylene chloride 1-2/98-99, about 8 1). The appropriate fractions are
combined and concentrated to give the title compound, R¢ = 0.2; NMR (CDCly, 300
MHz:) 8.73, 8.54, 8.23, 7.82, 7.33, 7.04, 6.91, 4.86, 4.42, 4.12, 3.86, and 3.05 §; CMR
(CDClg, 75 MHz, partial) 46.42, 50.89, 66.87, 69.09, 69.45, 107.45, 113.95, 118.84,
36 123.14, 128.73, 131.08, 133.28 and 137.27 5.
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Rlerr]:{err]-Rerr],... Jerr]-Rerr]:[err]-Rerr], etc giving
-C([err]-Rerr])([err]-Rerr])-,.... -C([err]-R[err])([err] Rlerr])-, etc.
Li kewi se, for the bivalent variable Rerr], -C(=Rerr])-, two monoval ent

vari abl e substlt 7{@ are [err]-Rerr]: [err] Rerr]. For a ring substituent
for whi ch sep&% rr] and [err] 30 orientations do not eX¢&PSEM4FE que
to the presence of a carbon carbon doubl e bond in the rlng) and for a

substi tuent bondgﬁﬁgp qarbon ¢ 3\ gﬁtbrb-ixﬁ'&lﬁ oldxd%. t he above
convention is sti usﬁ% but t se-ﬁgh\gﬁ B des atla;1 a?e omtted. Just as

a bival ent variable my be def i g¥agpligdin dejminer j abl e
substituents, two sepgrww&ﬂ@; ﬁsﬁdyq S,g.zmg;be defi ned
35 to betakentogether to forma t‘K;{)alent varla in the
formula 21 WO o3azolidizymethanol 3-nitrobenzenesulfonate esber EXAMPLE 16, 20.608 g

PCT/ US97/ 03458 - G®08 H:ﬁ’&m iédprépanble(iad wit), %étbr)iltiﬂe((ﬂzeaﬂi salivyldliehyas (X7 tolle
SOATAAR IR N KR S T AR S TR G g
Clerr] and ( er r Jstinved (a2 39a12D forB4chin. gtheuﬁxﬁusli)s tienQooled t63=22° and thé\prekbipitatd a
her oy desct | be R Sy W Shed i P B B SR R
orientation of tkempaind, TLCAsRivs gelt hathdﬁ[oﬁdﬂc}rofdrmtﬁi%) ©.76; EIMS én/zSrelative
R err] ity Bk SR Saale lf%)éﬁi*’?sllﬁor{’ﬁ%&?%# Fibol 1B4187 A (586
means a | actone iMHaRElg) &é‘ic'hlrbdrﬁﬂﬁ BT, 4:96+4.88, 4.12,.94-3.84 ahid R4, CMBen
(CDCls, 75 MHz) 48.21, 50.99, 61.94, 66.95, 71.30, 107.68, 114.12, 117.02, 118.43,
118.82, 119.01, 181.93, 133.04, 136.51, 154.24, 155.47, 160.78 and 168.87 &.
EXAMPLE 18 (S)-N-{[3-(3-Fluoro-4-morpholinylphenyl)-2-0xo-5-
15 oxazolidinyllmethyllacetamide (VIII)
(S)-[N-8-[3-Fluoro-4-morpholinylphenyl]-2-oxo-5-oxazolidinyllmethylamine
salicylaldehyde imine (EXAMPLE 17, 1.0068 g, 2.521 mmol) Is slurried in water (10
ml) and 37% aqueous hydrochloric acid (0.417 ml, 5.04 mmol) and stirred at 20-25°
for 15 hrs. Toluene (10 ml) is added and the phases separated; then, the organic
20 phase is washed with hydrochloric acid (1M, 5 m]) and the combined aqueous phases
are washed with toluene (10 ml). The toluene wash is back-extracted with
hydrochloric acid (1M, 5 ml). The combined agqueous phases are then adjusted to pH
13.0 with aqueous sodium hydroxide (50%, 1.83 g, 22.9 mmol). To the resultant
slurry is then added methylene chioride (10 ml) and sodium chloride (1 g) and the
25 phases separated. The aqueous phase is then washed with methylene chloride (10
ml). To the combined organic phases is then added acetic anhydride (0.472 mil, 5.00
mmol) while maintaining 24-27°. The mixture is stirred 40 min, then water is
added (5 ml). The phases are separated and the aqueous phase is washed with
methylene chioride (56 ml). The combined organic phases are concentrated and ethyl
80 acetate (25 ml) is added. The mixture is warmed to 70° and then the resultant
mixture is slowly cooled to -25°. The precipitate is collected by vacuum filtration,
washed with -25° ethyl acetate (5 mi) and dried to give the title compound, HPLC
major component (99.93 area % at 264 nm detection) retention time = 0.97 min,
column = Zorbax RX-C8, 250 X 4.6mm, mobile phase = 650 ml acetonitrile, 1.85 ml
35 triethylamine, 1.30 ml acetic acid and sufficient water to make 1000 m]; flow rate =
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7

designated "... Rerr] and Rerr] are taken together to form
-COOCHerr]-CH err]-the convention 10 neans a |actone in which the
carbonyl is bonded to Cferr]. The carbon atom content of variable
substituents cated in one of two ways. The first net

preflx to thgocsan ?érué nane of the variable such as "(err]- Serérdfﬁsﬁhere
both "1" and "4" are integers representing the m ni mum and maxi nrum nunber
of carbon atons gmli/hiRe vari able. The prefix is separat ed fromthe vari abl e

15 by a space. " rd caGheL I ]

t hrough 4 car borﬁmﬁr@l ncI u ’%’4‘@%&?‘?‘“‘“@5&% reo ess‘kilhphc%éﬁliess
i ndi.cation to the cont rary is glon&eo@azoh&iaylhmthandil(ﬁl)m ngle prefix is given,
the prefix indicates be“ﬁ%ﬁ’@*ﬂi& g
defined. Thus (err] ACféxrbrS% allﬁoxyélge%g%%t':?ﬂgescr ?)aBﬁhE'
CHE ﬁr (rj] , gCH[ng r |1, @:100% g04.3€5 muhal) ench THE (;@ml) lscmded)to I&;@ﬁ?&t@kda

met ho e gﬂfﬁﬂ n

is indicated separ"‘%H ?‘L%{ﬁygnc os?nQiﬁal ¥%:i r Jeéstl g?lat |ti(')ér%lt%dnmh
par eit heses and mpbutyllithivm in henten V(%&WQL\@@WQ Fhileapaiptaining the,e
portion of the dgiy metdtmsleﬁwmode&w%&mﬁm ifitmQRih 8R! solitidk 35 i e dded to

(dJerr]-Cerr])a oxycarbonyl has the_sane neani ng as err]-Cerr] alkoxy-
car bonyl becausé@MW@[‘@WW%W‘?ﬂ% Daniling, Rigurh el ent

of dt ?a al kqu g 1?§Imﬁagd%numﬂseamw%quunﬁwﬂhem @ bdfdtiure
an err err| ox rr] - a efine al S
cont ai ni ng from%%% ’6"3‘&‘?‘ %ﬁ%"aé‘%‘% é‘&’q o%#rq\"Pt‘?‘B Hc*g‘g’é‘he

former definiti ogtirfdd £VORIGIES hird) then kD16° for 171 Hey) aepm‘tfoﬁu hak eliem 4t01° for 2
CoL 210,012, B Wi Ay Wil B o Sl P Ty 889,
conpl ex (cycli c)consisteht withrthe title compoumdi(99f4 area % at 254 nm detection; retention time
15 = 1.30 min; column = Zorbax RX-C8, 250 X 4.6 mm; mobile phase = 650 ml
acetonitrile, 1.85 ml triethylamine, 1.80 ml acetic acid and add sufficient water to
make 1000 mi; flow rate = 3 ml/min) as did TLC (silica gel; methanol/chloroform

10/90) R = 0.60. T
EXAMPLE 20 (R)-[N-3-[3-Fluoro-4-morpholinylphenyl}-2-o0xo-5-
20 oxazolidinyllmethanol 4-nitrobenzenesulfonate ester (VI)

Following the general procedure of EXAMPLE 16 and making non-critical
variations but starting with 4-nitrobenzenesulfonyl chloride, the title compound is
obtained.

EXAMPLE 21 (R)-[N-8-[3-Fluoro-4-morpholinylphenyl}-2-oxo-5-
25 - oxazolidinylimethanol 2-nitrobenzenesulfonate ester (VI)

Following the general procedure of EXAMPLE 16 and making non-critical
variations but starting with 2-nitrobenzenesulfonyl chloride, the title compound is
obtained.

EXAMPLE 22 (R)-[N-3-[3-Fluoro-4-morpholinylphenyi}-2-oxo-5-
30 . oxazolidinyijmethanol 2,4-dinitrobenzenesulfonate ester (VI)

Following the general procedure of EXAMPLE 16 and making non-critical
variations but starting with 2,4-dinitrobenzenesulfonyl chloride, the title compound
is obtained.

EXAMPLE 23 (R)-[N-3-[3-Fluoro-4-morpholinylphenyl]-2-ox0-5-
35 ~ oxazolidinyljmethanol 4-chlorobenzenesulfonate ester (VI)
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t he phrase nam ng/designating that particular substituent will be a

notation in (parentheses) which will correspond to the sane
nane/ desi gnation in one of the CHARTS which will also set forth the

chem cal structural for mul a of that particular substituent. 35 22

97/ 37980 WO 973 cﬁ%@%”@%‘&%e I,

DEFI NI TIONS All tenperatures are in degrees Centigrade. TLC refers to

t hi n-1 ayer chromat ogr E ! LY AN R R . NE
refers to dinethyl forﬁgﬁg e. %ﬁ%@%ﬂ%ﬁé LE dsmahngnon cal
1, 8- di azabi cycl o[variatioja ndatartingrwith diehlorelfeazeneswlfonyl chloride, the title compound is
1, 5-di azabi cyl o] %‘Q on-5-ene. DABCO refers to

1, 4-di azabi cycl o B octane. DVA refers to dinmethyl acetan de. 10

Saline refers to ER¥AN @ds sat B-ENSISIuenord-warRhelindpkenyli2-n-5-

Chr omat ogr aphys (col umn and f | asdeachli@iRihehams) )5 4ighlsfcbehdanesuifonate este r (VD)
purification/separation_of corrpounds expressed as SSup{Jort el uent) I's
under st ood Following the general non-cntxcal

variations but starting with 2,5-d1chlorobenzenesulfonyl chloride, the title compound
is obtained.

10
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that the appropriate fractions are pool ed and concentrated to give the
desired conpound(s). 15 IR refers to infrared spectroscopy. CMR
refers to [err] C magnetic resonance spectroscopy, chemcal shifts are
reported in p ) downfield fromTMS. NWVR refers to nu t on)
magneti c resoﬁghéégé ectroscopy, chem cal shifts are reportegb?ﬁ$%%ﬁ¥ﬁ
([err]) downfield fromtetranethylsilane. 20 [err] refers to phenyl
(err]Herr]). [err] refers to the angle Q%Héﬁﬁﬂﬁion of plane pol ari zed
light (specific optical rotation) at 25 wit e sodiumD line (589A). M
refers to mass spectronetry expressed as me, nlz or mass/charge unit [M+
H[err] refers to the positive ion of a parent plus a hydrogen atom E
refers to 25 el ectron i npact. ical j.onization. FAB
refers to fast atom bonbardnent. HRWME@@E%HK@%@%’QESM ution nass D
spectronmetry. Bharmaceutically acceptable refers to those properties and/or
subst ances which are acceptable to the patient froma

phar macol ogi cal /t oxi col ogi cal point of 30 view and to the manufacturing
phar maceuti cal chem st from a physical/chem cat point of view regarding
conposition, fornmulation, stability, patient acceptance and

bi oavai l ability. When solvent pairs are used, the ratios of solvents used
are vol une/vol unme (v/v).

10 R,-NH-CO-O-M, (ILA)
or
R,-NH-CO-CF, (1IB)
15

20

W

CH,— OH
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35 When the solubility of a solid in a solvent is used the ratio of
the solid to the 23 WO 97/ 37980

PCT/ US97/ 03458 solvent is weight/volunme (w/v). NNNNNN-NN-N refers to

Chem cal Abstracts Service (CAS, Colunbus, Chio) registry nun&ers wher e
each- "N' is ¥R ®¥yer fromo thru 9, but deleting |eadi ngF7&P3E 348t he
6-digit portion of the nunber. Registry nunbers are assigned to a 5
particul ar chem cal conmpound by CAS cri tmovi ded that the conpound
has been found to exist and it has been rized in sone way. "
Compounds published from approximately 1967 to the present are registered
publicly and the registry nunber is the key to finding references in the
CAS data base for such a registered conpound. The CAS data base is publicly
avai | abl e from several database vendors 10 such as STN International,

Syst em Devel gprment Cor por ati on ( SDC) @kﬁFchingglmﬁervi ce, Lockheed Di giyg,
Bi bl i ographic Retrieyval Systens, Qiestrel’, efc. registry nunbers are

i ncl uded in t heWhstape pag BPWW@YMB‘% pead tothe sprue Axygen
registered. "pShigm 6)&é forinOa tires armber singopepidil to pressure (in psi)
mnus 1 15 atnosphere (14.7 psi). Wthout further elaboration, it is
believed that one silled in the art can,

10 +
R,-NH-CO-0-M, (ma)
15 or
R,-NH-CO-CF (IIB)
20
25
o
Il
NN o (1)
Ll n
w0 CH, — OH
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usi ng the preceding description, practice the present invention to its
fullest extent. The foll ow ng detail ed exanpl es descri be how to prepare the
vari ous conpounds 20 and/or performthe various processes of the invention
and are to be d as nerely illustrative, and not limtations of the
precedi ng di scl'osuré 1n any way whatsoever. Those skilled in B¢RUS7345] | |
pronptly recogni ze appropriate variations fromthe procedures both as to
reactants and as to reaction conditions and hques. 25 EXAMPLE 1

(R -[ N-3-[3-Fluoro-4-[ N-1-(4-carbobenzoxy) p1 perazrnyl ] phenyl ] - 2-

0x0- 5- oxazol i di nyl ] met hanol (I11) A m xt uregof

N- car bobenzoxy- 3-f| uor 04- ( N- car bobenzoxypi pgrzinyl)aniline (I'l, J. Med.
Chem, 39(3), 673 (1996)), 100 g of 9514&69ﬂ(e material, 0.2133 noles) in
DVAC (300 nml) is cooled to 0. In a separdle fRask, a nmixture of t-anyl (D
al cohol (75 308 m, 60.37 g, 0.685 nol es—3—k3-4q) and heptane (75 m) is
cooled to - 10 and treated with n-butyllithiun1'8 hgg}sﬂe (290 m, 203 g of
14. 4% wt /v solution, containing 29.2 g or 0.456 n%?es'— 2/ 15 eq of
n-butyllithium, keeping the tenperature below10[err]. The lithium

t-amylate mxture is then added to th b Yas3- 1 uor o- 4-
(N-car bobenzoxypi perazi nyl )aniline (|ﬁ¥hiégéﬁﬂgﬁ@§ nﬂ@ erature bel ow (Va)

10[err]. 35 Neat S-(+)-3-chl orQ-802CgH NG 0L Il . CAS #60827454,(Vb)
22 m, 29.1 g,q. 263 24 O(BO.F
(SO,-F), (Vo)
O(80,-CFy), Vd)
o .
R (Viaorb)
. LS.

CH2 o 802 ce"'ns (Noz’m c'nz

n JL
20 NN

(o] (Vic)

ol
25 | N

N~ "o (VId)

|
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WD 97/ 37980 PCT/ US97/ 03458
noles, 1.24 eq) is then added, rinsing with a snmall anmount of heptane. The
reaction mxture is then stirred at 20-25[err] and nonitored by TLC

(et hanol / met hyl ene chloride; 5/95) until the reaction is %%ﬁﬁ}ﬁ}%‘ The
reaction m xXW@92371980 t hen added to a mixture of acetic acid S04 0 ¢
0.699 noles, 3.29 eq) in nmethanol (700 mM) 5 and water (700 m ). The slurry
formed is stirred at 20-25[err] for 30 rﬁgxﬂgz%gied to O[err], stirred at
O[err] for 30 min, and filtered. The cake IS Shed with net hanol / wat er
(50/50) and dried under reduced pressure to give the title conpound, TLC
(met hyl ene chl ori de/ nmet hanol, 95/5) R err] = 0.43. EXAMPLE 2

(R -[N-3-[3-Fluoro-4-[ N 1- (4-car bobenzoxyy pi perazi nyl ] phenyl]-2- 10

0xo0- 5-oxazol i di nyl ] net haol (I111) t-gAnyl cohol (0.967g, 10.97mvol, 2.571
eq) is cooledgto -10. Butyl Iithium'(H* o 2.5 Min hexanes, 10.8 mol,
2.5 eq) is added with agitation while int_inhng the tenperature at | )
than 5[ err]. N Carbobenzoxy-3-fl uoro-4- ca bObenzoxypi per azi nyl ) ani | i‘ne
(I, 1.9780 g, 15 4.267 mmol, 1.000 eq) and GH,rmetHacetam de (6.2 m)
are m xed, agitated and cooled to -25 to give a thin slurry. The |ithium
t-anylate m xture is then added to the

N- benzyl oxycar bonyl - 3-fl uoro(4- ((4-benzyl oxycar bonyl ) - 1-pi perazi nyl)aniline
(I'') mxture while maintaining |less than -20. The resultant m xture is
warnmed to 0[%9r] and S-(+)-3-chloro-1, 2-propanediol (I, 0.5672 g, 5.131
mmol, 1.20 eq) is added. The 20 resultant nmixture is warned to 21 and
stirred for 7.5 hrs. The reaction m xture is ,added to a nethanol (28 nm)
and gl acial acetic acid (0.73 m,

15
0
r L
2 1\N o onn
-
CH, —— NH — CO — R,
25
30

40
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12.75 mol ) m xture at 20- The res ..in"sjlurryisthen cooled to -30
and the product collected 'g !iﬁm ﬂ Lon and washed with -30
met hanol . The solids are drisedeci My f nitrogen to give the title

conpound, TLC (el 25 chl orof orm net hanol, 90/10), R errl, = - egCIVR
(CDOl [err]) 43‘?"8’1’2?5'2}.39, 50.58, 62.60, 67.29, 72.89, 107.21,“?6&?@%?58

113.85, 119.36, 127.92, 128.09, 128.52, 133.51, 133.65, 136.05, 136.17,
136.57, 153.91, 154.80, 155.25 and 157.17 [ eLaIMSNVR (CDOl [err]) 7. 43,

7.31-7.37, 7.09, 6.88, 5.15, 4.674, 900, 3.89-3.99, 3.67-3.74,., 3.66,_ 3.2 d
2.98 [err]; M (cF, fgﬁeséwmpfvf&)%d’w%@(ﬂ“% @splidinories of ortnata
(R) -[ N-3-(3-Fl uoro-4-(4-norpholinyl phenyl ) -2-o0xo0-5- oxazol i di nyl ] met hanol
(r1r) Tetrahydrofuran (3.0 m) and t-anyl alcohol (0.66 m, 6.03 mmol, 2.00
eq) are mxed. Butyl lithium (1.8 m, 2.5 Min hexanes, 4.55 mvol, 1.5 eq)

is added with &gitation and while maithai nifhg less than 2.5. 35 )
N- Car bobenzoxy- 3- f | uor o- 4- nor phol i nyl m\IN| él I, J. Med. Chem, 39(3), 673

25 WO 97/ 37980
PCT/ US97/ 03458 (1996), 0.9942 g, 3.009 m"m','—k:@(bb eq) and tetrahydrofuran
(3.5 mM) are mxture agitated and cool ed. The lig{ji-umdgy anyl ate m xture is

then added to the carbamate (I11) mxture while mai*ntaining the tenperature
| ess than 8 and rwheredRji8 with

10

x1

15
where X1 is -H or -F;
where X2 is -H or -F;
where Q1 is:

A2
M
a)
2'—N
X

25 ) 22 m

_N
CH,i P

¢)

35
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tetrahydrofuran (1 m hydrofuran (3.2 m) and
S—(+)-3-ch|oro-1,2-pr¥ﬂ iﬂ”! ﬂ“ lﬂz&ﬂ 99 m, 3.58 mml, 1.19 eq) are m xed.
The m xture is cool ed t potassiumt-butoxide (3.2 M, 1.0 M
in tetrahydrofuran, 3.2 mmol, 1.07 eq) is added while nai rCEUINAYE he
tenperaturgmﬁﬁ mhéees than -10. The resulting slurry is stirred at -14 to
O[err] for r then added to the lithiumanion m xture while maintaining
both m xtures at O[err], 10 then rinsed in with - THF (2 m). The resultant
slurry is stirred at 20-23[ep%] for 2 hr then cooled to 6 and a m xture of
citric acid nnnohydg te (0.44 122 mol, 0.705 eq) in water (10 m)

a

is added. The resultant |iquid phase e separated and the | ower agueous
phase is washed with ethyl acetat 12 ). The organic | ayers are conbi ned
and sol vent is renoved under reduced ure until a net weight of 15

9.73 g remains. Heptane (10 m ) and wat (5 mM) are added and solvent is
renmoved by r®duced pressure until a total volume of 5 m renmains. The
preci pitated product is collect vacuum filtration and washed with
water (7 m). The solids are dried iM== stream of nitrogen to give the
title conpound,'ﬂJ:QchIoroforni anol, 95/5) Rerr] = 0.23; CW\R
(CDCl[err]) 46.42, 51.01, 62.58, 73.07, 107.29, 107.64, 113.94, 118.80, 20
118.85, 128.28, 128.61, 133.15, 133.29, 136.26, 136.38, 153.82, 154.92 and
157.08 [err]; NWR (CDCl[err]) 7.42, 7.32-7.37, 7.10, 4.67-4.75, 3.90-4.00,
3.86, 3.70-3/3, 3.44 and 3.03 [err]; M5 (EI, me) = 296. Alternatively,
the crude product can be extracted ith nethylene chloride. The solvent is
renoved under reduced pressure. @Ilds are redissolved in hot 25 ethyl
acetate, heptane is glded, the nl I's cooled and the title compound is

15
. N7 SN
h) \—/
20 ‘\1\
i) [ N
N
\
25 -
/=N
N |
h) \\/N ~

30
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recoverea. exavet WHNI MDD

(R -[ N-3-[3-Fl uoro-4=[ N 1(*4- #&ar bobenzoxy) pi per azi nyl ] phenyl ] - 2-

oxo0- 5-oxazol i di nyl ] nmet hanol (111) A solution of t-amyl alcohol (75 m, 60.
g, 0.68 m m.,pﬁ%;)ane (75 M) is 30 stirred and cool ed tgemdddrokss
mxture is treated with n-butyl lithiumin heptane (1.6 M 0.46 m 290 m)
over a 30 mn period while maintaining a tenp < 10. After 30 mn, the

m xture of lithiumt-anylate is added to a m xture of N-carbobenzoxy- 3-

fl uor o- 4- (N- car bobenzoxypi pera2| yl)aniline (I'l, 100 g, 0.22 m and

3

is 35 stirred 30 my), then trljeated~with S-(+)-3-chloro-1, 2-propanedi ol (I,

di met hyl acet am de (300 m) atg ile maintaining a tenp < 10. The m xture

22 M, 0.26 m). 26 WD 97/ 3
PCT/ US97/ 03458 The cooling is rermved, and the mxture is allowed to warm
to 20-25. Thg reaction is nonitored by TLC and is judged conplete after

- about 8 hr. The reaction mxture is poured into a m xture of nethanol (700

m), water (700 m) and acetic acid (40 m) and stirred for 30 min at

20-25, then stirred for 30 min wt oling to O[err]. The 5 mxture is
filtered, washed w t'F aqueousn'fmt-Nanol , /50) and dried under reduced
pressure at 45[err] %) give the ti ohpound, TLC (silica gel;
met hanol / net hyl ene chl oride, 5/95) R err] = 0.5. (90.3%yvyield).
10
Qlandxztakentogetherare:
RS

\"‘E‘.
y Nt

where Z! is:
a) -CH,-,
20 b) -CHRY-CH,,
c) -C(0)-, or
&  -CHyCH,CHy:
where Z2 is:
a)  -Oo5,
25 b) -0-,
0  NR,
d) -0S-, or
e) -S-;
where Z8 is:
30 " a)  -0gS-,
b) -0-,
c) -0S-, or
d) -8+
where Al is:
35 a) H-or
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EXAMPLE 5 i nzenesul fonate ester
(R -[N-3- “"I’llm 'm g'( 4- car bobenzoxy) pi per azi nyl ] - phenyl ] - 2- oxo-5- 10
et hanol s( Vi

oxazol i di ny A m xture of

(R -[N-3-[3-fluoro-4-[ N-1-(4-carboben i i 1eny|%c-2-
0Xx0- 5- oxazol | WOS7PfI$&t hanol (111, EXA?Li@ %,”EEE HAS gfgﬁ h) antCHEPHREh
chloride (500 m) is treated with tri¢thyl aREPACEB2 nl, }0.23 n) and cool ed

to -5[err]. To this mksdurgg_s added a m xture of 3=ttt obenzenesul f onyl
chloride (CAS # 121-5%°7, 3y, 15 0.14 m) in methylene chloride (60 m)
whi | e mai nt ai ni ngnhebeAizésrp < 10[err] over a 1 hr period. The reaction is
monitored by TLC and judgeg conplete after 45 min. The m xture is diluted
wi th et hyl ene chl ori&g (5 m ) and then washed with water (2 x 600 nm).
The organi ¢ phase is bhen Wshed with hydrochloric acid (1IN, 400 nl) and
concentrated t9 a thi 9( regiflue. The residue is diluted with nethanol (200
m) 20 and stirred r 1.5%r. The solids are filtered, washed with

met hanol and dried und®r r&#sO=d pressure at 40[err] overnight to give the
title conpound, TLC (shlicg2 1,-Ce0jao!l / net hyl ene chloride, 5/95) Rerr]
= 0.75. EXAWPLE 6 ®) R@%Hszm

(S)-N-[[3-]3-Fluoro-4f N 13(9@=Q@%Benzoxy) pi per azi nyl | - phenyl ] -

2- 0x0- 5- oxazol i dnyl ] hyl elRmytie.¢(d),) 25 A slurry of

3- ni t r obenzenesul fong?% es¥%f ;E) S[N-3-13-fl uoro-4- (N-1- (4-

car bobenzoxy) pPper azi rh)l ]- - 2- 0X0- 5- oxazol i di nyl ] met hanol (VI,

EXAMPLE 5, 50 g, 0.08% m) }%nm_-p,panol (250 m), acetonitrile (400 m) and
0,

C.
aqueous ammoni um hydr Qxi de % i@ by wt, 500 m) is heated at 40 for
3.5 hr. The mixture id therﬁél §$§mb?h nore aqueous amonia (100 nl) and
stirred for 20 hr. Th&)  CHg-C(O),

)  CHy-C(O)-CHy,

15 - X\é\

o 0

20 OL‘}{
0]
25 Al and A2 taken together are:

s

a)
30
b) o=
35
———— 44
Fhis Sheet Has Been .
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30 reac ‘lgm \lw‘mt} E“ by TLC and judged conplete at this tinme. The
m xture under reduced pressure with heat and suspended in
net hyl ene chl ori de/ wat er (1250 m /750 m). The phases are separat ed and the

organi ¢ phasewgong@abrated to give a re
met hyl ene chloride (21) and treated with T @ SHEE T HAG | BSENe (S%%l"?ﬁ;%’d 14 n)
anhy REPHACELDY 97/ 37980

The m xture is then treated with acetic

PCT/ US97/ 03458 (10 rﬂ¢) 0.11 mgpat 20-25[err] over IO—mm The acetyl ation
is nonitored by TLC and judgedR | ete after 15 min. The organic m xture
is washed with water x 400 n1) then concentrated to a solid. The solids

are recrystalli ze&eteré

thanol (400 m ), filtered and dried under reduced
pessure to give the tjfle @_ﬁﬁ)ound TLC (silica 5 gel; nmethanol/methyl ene
chloride, 5/95) R er r = EXAI\/PLE 7
(S)-N-[[3-][3-M uoro- |nyI)phenyI] 2- 0X0- 5-
oxazol i di nyl ] net hyl ] et an:m rochloride (internediate) A mxture of

(S)-N-[[3-[3-fluoro- 4 [N-1 bi‘t ‘bobenzoxy) pi per azi nyl ] - phenyl | - 2-

0x0- 5- oxazol i di nyl ] rre'pnyl ]'Q }ﬁﬁbde (M1, EXAWPLE 6, 35 kg, 74.5 noles),
pal | adi um on carbon (&% 1 GHSSO% water wet), nethanol (550 |) and

t et rahydr of uran (250 b) i's 8gbhat ed at 22 to 42 under a 42-50 psi hydrogen

10

10 g -COCH,OH;
where R%is:
a) H-,
b) CHg-,
c) phenyl-CH,-, or
15 d) CH,C(0)+
where R3 is:
a) (C,-Cyalkyl-, or
b) phenyl-;
where R* is:
20 a) H-, or
b) HO-;
where R is:
a) H-,
b) (C4-Cg)alkyl-,
25 ¢) - CHgp=CH-CHy or
d) CHj3-0{CH,),-;
where RS is:
a)  CHg-C(O)-,
b) H-C(0)-,
30 c) CL,CH-C(0)-,
d) HOCH,-C(0)-,
e) CHssOQ-,
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at rmsphﬁmulmuﬂm‘l ﬂm\ﬂﬂﬂrs TLC anal ysi s indicated conplete reaction and the
hydr oge repl aced with nrtrogen The catal yst is renoved by
filtration and the filtrate concent rg fjto 100 1. To t he
resulting 15 mxture, cooled to 2] rﬁ‘]‘§ Wﬁdﬂ%{ hanol ]SCSO I%{gt hen a

m xture of nINONFA3M0(100 1) and acetlyl chiREPLAED 6 04 kg, S8t

to 6. The resulting mxture is stirred 90 m nutes then concentrated under
vacuumto 60 |, diluted with acetone (100 1) and concentrated further to
100 I. The resulting slurry is diluted with acetone (2001) and stirred 15
hr at 16. The soli dsfyare(fgol I ectsed on @fr |ter, washed with acetone 20 (50
| ) and dried under reduc 9 0-25[err] to give the desired
product. It is dissolved in ne (56 1) at 53[err], diluted with
acetone (150 1), stirred 30 rrinutes at 48 then cooled to 15 and stirred 18
hr. The solrdi are collected on a filter, washed with acetone (50 I) and
dried under duced pressure at 20- 25[err] to give the title conpound, NWR
(CDCl [err]) 7.56-7.4%) 7.FyCHE@P,6.86, 4.79, 4.09-4.0, 3.81, 3.62, 25
3.40-3.11 and 2.01 [err]. EXAMPLE 8

(S)-N-[[3-[3-fluoro-4-[4- (hydroxyacetyl) 1- pi per azi nyl - phenyl ] - 2-

0x0- 5- oxazol i di nyl ] met hyl ] - a&¢ %ﬁ] s_e_squr hydrate (VI1I1) To a stirred

m xture of (S)-N-[[34fl uor Z4° pi'perazi nyl) phenyl ] - 2- oxo- 5-

oxazol i di nyl | net hyl | acet am hydrochl ori de (EXAMPLE 7,16.2 kg, 43.5

mol es), 30 #Btrahydrofuran (205 kg) and triethylamine (10.1 kg, 100 nol es)
i's added acetoxyacetyl chloride (6.5 kg, 47.8 nmoles) in tetrahydrofuran
(11.1 kg) over 35 nminutes erature at 22-23. After 40

m nutes, at which ti ﬁ@@%ﬁ%@@% s indicated conplete formation
of the acetoxyacet am'jqie H-C(0)-0-CH,-C(0)-,

T

)  HC= CH-CHy0-CHy-C(O)- or

15 k)

m)  phenyl-CH;-0-CHy-C(O);
20 where R’ is: '
a) R20-CRIRBRH-CO),
b)  R30-CO),
¢  RE.C(O),
o
25 l
° (X
(o}
H
o)
30
e) W
o (o)
H
35 )  HyC-CO)MCHy)y-CO)-,
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_|nterned| |s concentrated under reduced pressure to 30 1,
dil uted 3%@“&&“‘@@“%‘:& (100 |') and concentrated to 30 I. To the resi due
i s added s WD 97/ 37980

PCT/ US97/ 03458#{;§7ég#r,and an aqueous sz&tSHEﬁTd'fASpBF% $i um cag W 4&?

kg in 56 1). ting mxture i g stirREBLAORDhr at 122-25 & oh

TLC and HPLC anal ysis indicates the rleactTon 1S corrpl ete. The pHis
adjusted to 7-7.5 with ﬁydrﬁeﬁborlc acid (4 N, 14.3.1). The mixture is
stirred 18 hr at 15- 22Ferr] theR’3 hrs at 2-5. The solids are 5 collected
on a filter, washed with water (68 lg and dried at 20-25[err] with recycled
nitrogen to give the desired producty The crude product is dissolved in

wat er (2261) at 60-70[err], clar|f| ddl .t hrough a 0.6 micron filter, diluted
with water rinse (55 I}l)an : ¢ K hrs. at 15. The solids are collected
on a filter, wagshed wth 15 and dried at 45 with recycled nitrogen
to a water content of 0.33 Ses€ solids 10 are dissolved in a solution
of ethyl acetate (143 1), nmethanol (65 1) and water (1.95 |) at 60-65. The
solution is cooled to 15-25[err] and stirred 16 hrs for crystallization.
The solids are collectegd on washed with ethyl acetate (75 1) and
dried with 45[err] ni te)ogenH?)o&gB\ié}"ne desired product. The product is
recrystalllzed t wo nor § ti ngd %»[Water (147 1 then 133 1) at 60-70,

clarified each msth ughgg 5 filter and rinsed with water
(40 1 and 30 IJ. The s |dsRar 'g%f?g%o}'he filter at 30[err]

D (CH_),N-CH,-C(O)-NH-,
m) NC-CH,-or
n)  F,-CH-CHg
where R8is:
15 a) H-,
b) (C4-C lalkyl,
©  aryl {CHp),

d) CIH,C-,
e)  ClLHC-,
20 f) FH,C-,
2 F,HC- or
h) (Cg-Cgleycloalkyi;
where R? is:
a) -CH,,
25 b) -CH,C],
c) -CH,CH=CH,,
d) aryl or
e) -CH,CN;

where R0 is H- or CHg-;
80 where R is H- or CHg;

where R12 is
a) H.,
b) CHg0-CH,0-CH,- or
c) HOCH,;

35 where R13 is:

T . 47
This Sheet Has B ’

] !lllll 1



W th rec gl ve, after deaggloneration through a mll, the

title c m‘ﬂ Ilﬂl H whydrate (6. 45%Water) TLC (silica gel;

rret hanol / tene c I | de, 5/95) e e ] =-20[err] (c =
et hanol LE 3-N n I dte e

(R) [ N-3-] 3- %3%@ (N-l (4- 20 REPLACED 1€ CFctusymnssss

car bobenzoxy) pi per azi nyl ] - phenyl - ] met hanol (VI) To a

slurry of (R)-[N3- [ -1l l@O 4- [N-1 (4- car bobenzoxy) pi perazi nyl ] phenyl ] - 2-

no

0x0- 5- oxazol i di nyI]rret ha EXAMPLE 1, 5.086 g, 11.86 nmol) in
net hyl ene chloride (B0 miOg :triethylam’ ne (2.0 m_, 14.38 nmol) at O is

added dropw se 25 ovgr GMEE;(:: Shehiyp Qrut i on of 3- ni trobenzene sul fonyl

chloride (V) in rrethlene (0 356M 33.4 nL, 11.89 nmol). After
stirring for 3.25 hr aal 3.4 nL (1.21 nmol) of the 0.356 M
solution of & nwhéﬁml‘ﬁze;ne sul fonyl chloride (V) is added. After stirring
for 1.75 hrs, hydroc Iorisﬁ acid (1IN, 50 nlL) is added. The phases are
separated and t he aqtreou B'hase is extracted with nethylene chloride. 30
The conbi ned or gani chyphas@g®B.; e washed with saline, dried over nagnesium
sul fate and concentr ted.n%}%:e concentrate is crystallized from hot
nmet hyl ene chl ori de/ n€t ha ?o give the title conpound, np = 155-157; NWR
(CDd[err], 400 MHz)dRB. 72(JH@-E10)-8 23, 7.81, 7.35, 7.01, 6.91, 5.17, 4.85,
4.44, 4. 39, 09, 3.85, CVR (CDCl [err], 100 MHz)
44. 26 46. 811‘6 50. 91, ‘%67 6 ggag%%}&a];o@_djlm 85, 35 114.32, 119.85,
123.55, 128.30, 128.#87, lﬂ&nﬂicﬂé@c'ﬁ&c(@l}@ »51, 133.71, 136.99, 29

e HO-(CH,)y-0-,

h)  CHyO-CHy-O-CH,),-0-, or

by CH40-CH,-O-
15 where R1%is
a) H- or
b) Cl;
where R16 js
a) HO- .
20 b) CHgO-, or
) ¥
wheremisQor 1;

where n is 1 thru 8;
where pisOor 1;
25 where aryl is phenyl substituted with zero (0) or one (1) of the following:

a) -F,

b) -C),

o) -OCHj,

d) -OH,
30 " e  -NH,,

b «(C,-Cylalkyl,
g -0-C(0)-0CHyg, or
h) -NO,, and protected forms thereof,
which comprises contacting a hydroxy compound selected from the group consisting
35 of
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97/
137.70

HHHHI“ 155.57 and 15

5. 88

PCT/ US97/ 03458

R—{Hi neral oil mull)

[prrl

1744, Iﬂmﬂm’ !“u 16206, 1367, 1347

107, 91, 79, 65 a%%’ ;[err] = -78

™I 3192EETWHA$ BEENN
c = GREWAQED CHA |

YI\I\DI

S (El, MZ) 614, 411,

err]) | pEbfasé AN

acet at e/ hexane”°3 err] = 0.43.
2-ni trobenzenesul fonate ester (R) [N-3-]3-
car bobenzoxy) pi per azi ngh t$NeR

Fol | owi ng the general pr ocedure of EXA %{;
ni trobenzenesul fonyl ester, (VI)) and

Hlioro- 4 [N 1- (4 Carh |
[ soren [N 1 (& cor ohongo ) Bhpcisti

FI uoro 4 N-1-(4- 5
yarersOcompotiad of fofintl! ()1et hanol (V1)

Eﬂg"’%@i)‘#ﬁ]ﬂpéal vari ations,

®

or any mixture thereof where M, is -Cl, -Br or -0-SO,-¢-CHg, or

]phenyl] 2- oxo 5- oxazolldlnyl]neth
ol ) is treated with triethyl

am ne-(0.54 n1_5 3.882 mmol ) and comer ci @ HgCH€IR-0Ht r obenzenesul f onyl
chloride (V, 679 t

(CDG [err], 400 &r?%m?%ﬁ#%%f%“%%@% é%%?dﬁﬁ@%%‘%@y%gmmed
4.10, '3.98, 3.69 imtheZad® @ygerratom (H01)4b fayin a three m embsvnngmithalmmns

1423, 1376, 1237 %Wn{ err]; Ms (El, MZ; rel. abundance): 15 614

(18.3, Merr]), 9 9 (23. 8) and 56 (52. 92)-0_TLC (et hyl

acet at e/ hexane, 3/1) Rlerr] = 0.31. EXAVMRENEC (IIA)

2, 4- di ni tr obengengsylefif - BY- FIuoro4[N—1(4-

cabobenzoxy) pi per azi nyl | phenyl ] - 2- oxo- 5- o>§azol | di n¥l ] met anol (V1) @B)
-

in the presence of a lithium cation and a base whose conjugate acid has a pK, of
greater than about 8 where -O-M, is a base whose acid has a pk, of between about
8 and about 24, and where R, is as defined above.

15
2. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according -
to claim 1 where the hydroxy compound is the dihydroxy compound of formula (I).

3. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
20 to claim 2 where the dihydroxy compound (I) is the (S)- enantiomer. :
4. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 1 where M, is -Cl.

5. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 4 where the dihydroxy compound (I) is (S)(+)-8-chloro-1,2-propanediol.

6. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 1 where the dihydroxy compound (I) is contacted with a cyclizing agent

30 prior to be contacted with the carbamate (IIA) or trifluorcacetamide (IIB).

7. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according -
to claim 6 where the cyclizing agent is a base whose acid has a pk, of greater than
about 7.

35
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I d f EXAMPLE 5 (f t he 3-
n| t robelmulﬂu“lml:"nlum g(ra)ne;ﬁd ﬁ?ral??ﬁgu:]gnocri tic vari(a'?ironse
(Ezl[(N-Afgcgf Flf;g(r)]fg 54; erazi nyl ] A-H‘sﬁ EET HAS BEEN pzol i dip nol
Z0X [ zi -5-oxjpzol i di
(I, Q‘%”f”’?‘%gg 8, 255)6 n‘kpl) EMMhmem&g}ﬂ?‘%%(o.ss

m_, 3 950 mmol ) and commerci al grade 2, 4-dini trobenzenesul fonyl chloride

Mo) 859, 5 af hyPiEReoailsy §u5biphbli EHRINAY oxfMRLHE O bt
3.05 [err]: | Rt¢plaire/7awhese theefclizing agent is awasswa@{hﬂmw utexide, 1237

and 1189 cn er ibainlFor(golsiuld Ge, Eboiftl, DBT, ﬁtmwhﬂdhﬁﬁrahh 659
(24. 2, I\/[err]) 102 (76. 5) and 91 (1 0); TLC (ethyl acet at e/ hexane, 3/ 1)
R[err] 0. 41. Potpssipmamylate; o

(R - [N—3 [ 3-gl uoro-4-[N-1- (4 car bobenzoxy)pi per azi nyI]phenyI] 2-

oxo0- 5-oxazol i di ny] ] net hanol g_orobenz | f.onate es sI urry
of (R)-[N-3-[ 35 4Bragesstp R!&Pa(a L{’d&ﬁ%}?@ 4‘&?@

0x0- 5- oxazol i ditgylajriie! witere ithd hydroxyrobidyfduhd is the. ghdidad (IV8. 034 mml) in

met hyl ene chloride (40 m) and triethylamne (2.55 m, 18.3 mmol) at -12 is

added 4- 35 chl orobenzenesul fonyl chloride (V, A drich Chem cal Co.-
commer ci al , 2. 208 Ayprotéas36 phipare 5SHPhOXyAhFDsubstituted oxazolidinones (III) according

(I;’[Cl'/r tJ]SQZ)gtOﬁ4 8@%@%?&%@&1'(@15%&&}%&&ure is stirred in a

11. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 1 where M, is selected from the group consisting of:
C1-Cq alkyl,
15 C3-Cy cycloalkyl,
¢- optionally substituted with one or two:
C;-Cg allyl,
F-, C), Br-, I,
CH,=CH-CH,-,
20 CH;-CH=CH-CH,-,
(CHg)yC=CH-CHo-,
CH,=CH-,
.¢-CH=CH-CH,-,
¢-CH,- optionally substituted on ¢- w1th one or two -Cl, C;-C, alkyl, -NO,,
25 -CN, <CFg,
" 9-fluorenylmethyl,
(ChzC-CHy-,
2-trimethylsilylethyl,
¢-CH,-CH,-,
30 *  l-adamantyl,
(¢),CH-,
CH=C-C(CHy)s-
2-furanylmethyl,
isobornyl.
35



washed ﬂg and 1IN hydrochloric acid (35 m). The
organl ch! I “u“ l entrated to 20 m total vol une and met hanol (50

is a . Theﬂprsem pitate is co t filtration, washed
WI t h met hanol F458pand 5 redisso vmg SHeeD gcﬂgﬁ@ chl ori dgcB7Misss The
m xture is conceniratedtoaslurry and nethanol (11 m) is

added. The precipitate is collected by vacuumflltratlon washed with

m%‘; hangl alnd dri %ﬂ A8 ce%@t%ﬂl%pafe%l-hﬁﬁxﬁ?&hsﬂ Mﬁ)dtlB tdiz%ﬁdggﬁtﬁﬂ@[ ejﬁmlrac&ﬁdﬁxﬁd 8
and col um chr phed (.siJ i g err elute
with 450 ni each%?‘%ﬁ?&%‘*ﬁﬁc(‘ﬁ c&c’éﬁﬁt é’ﬂﬁohexane m xtures 25/75; 10
35/ 65; 45/55; 55/45; collect |ast 50% of el uent) The collected eluent is
concentrated to and, 200 mi L i ' .
col | ected by vac LZ]lgTrr"f ?Bﬁpgﬁedg gg &%%%P&iﬁ? Sﬁ “J‘r&f#{éﬁ%%&rﬂp%m;&ﬁw
(silica gel; rettacaim labhm B, s pheén'yd Sybstftated jwith ne>F, anddnefsubstitvgsd amidg4. 7
(100% [P+|—|][err]g£_‘j NVR (DVMSO-d[err], 300 M) 7.93, 6.7, 7.75, 7.48-7.32,
7.12-7.03, 5.12 "$34.92, 4.40, 4.09, 3.69, 3.57 and 2.96 [err]; 15 OWR
(DVMBO-d[err], 75 MHz) 43.51, 45.84, 50.22, 66.33, 69.75, 70.75, 106.63,
114.08, 119.83, 127.59, 127.87, 128.43, 129. 62, 130. 00 133. 31, 133. 63,

135.52, 136.84, '139.63, 153.54, 154,40 and 154 62 r EXAMPLE 13
(R) - [ N- 3- [ 3- FI uorld- A pracess (ta prepersSrbydrexymethy mﬁl}dlpf:@sm) according

0x0- 5- oxazol i g4 n%%ﬁﬁﬁhgwlg?ﬁjl chl or obenzenesul fonate ester 20
(VI) To a slurr

(R) - [ N-3-[ 3- f | uor o- 4- PAnerq-di4-Genzyiemrsarbonyll-Leiresazinmliphens or | - 2-
0x0- 5- oxazol i di nyl | meRidgd-4-(4-inbrpholidyliifenyl. 3. 439 g, 8.008 nmol) in
met hyl ene chloride (40 m) and trlethyl amne (2.56 nm, 18.3 nmol) at

-8[err] is added 2, 5-
15. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according

15 to claim 1 where the base is selected from the group consisting of
alkoxy compounds of one thru seven carbon atoms,
carbonate,
methy)l, sec-butyl and +-butyl carbanions,
tri(alkyl)amines where the alkyl group is from 1 thru 4 carbon atoms,

20 conjugate base of the carbamate (II),

DBU,

DBN,
N-methyl-piperidine,
N-methy] morpholine and

25 2,2,2-trichloroethoxide.
Cl3C-CH,-0".

16. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according

to claim 15 where the base is alkoxy of four or five carbon atoms.

30 '
17. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 1 where the protected form of R, is the alcohol protecting group selected
from the group consisting of:

C,-Cj alkyl,

& q»cnz-,

—
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di chl or ““ mnﬂ hloride (V, Aldrich Chem cal Co. - commerci al,

2. 675 giﬂ“lﬁ‘“‘ as a solid all at once. The mixture is stirred in
a O[err] datth for"2.%5 hrs then was lﬁﬁlﬁs;dg water (2 X 35 m), and 1N

hydr ochl ori c 5 mM). The org ETaeRs hen concentrated to
12.0 g whi Chvﬁhﬁmﬁs rm chr omat ogr aphed (REPLAGHY %ECEIﬂ m, 108PGTUSIS [ err];
eluted with 450 ml each of follow Ag ycl ohexane m xtures

10/ 90, 20/80, 30/70, cg_p? pnd 60/ 40 collecting the |ast 30 20% of
eluent). The collecte em’is concentrated and 300 nl nmethanol is added.
The precipitate is c8Hgct ed by vacuum filtration, washed with methanol and
dried to give the titgeqy orrpound TLC (silica gel; nethanol/chloroform
5/95) R err] = 0.66; I\/IS AB MZ) = 638.6 (100% [P+H [err]); NWR
(codferr], 300 MHz) $eCHg 7732 7.06, 6.91, 5.16, 4.894.47, 4.42,
4.08, 3.93, 367 andt&,gi?w anylCMR (CDCl [err], 75 MHz) 43.93, 35 45.51,
50. 56, 67.26, 69.16 .55, 113.98, 119.41, 127.92, 128.10, 128. 54,
WO 97/ 37980 CH(-0-Col)-, PCT/ US97/ 03458
131.21, '131. 46, 132. Ymethafyb@ﬂz ,133. 50, 134.68, 135.15, 136.45, 136.61,
153. 36, 155.22 and 155. %!’z? %}rl EXAMPLE 14

(R -[ N-3-[ 3-Fl uoro- 4P[IRF rhe bobenzoxy) pi perazi nyl ] phenyl | - 2-

0Xx0- 5- oxazol i di nyl ) mptiittsobénz4l, ni t r obenzenesul fonate ester (VI) 5 To
a slurry of ©

(R-[N3-[3- 1 uor o- 4-? RE'l-(4- car bobenzoxy) pi per azi nyl ] phenyl ] - 2-

ox0- 5- oxazol i di nyl ] néCHgi8i-, (111, EXAMPLE 1, 3.437 g, 8.003 mmol) and 4-
[CHg-CH(CH_)),Si- and
$(CHg),Si-.

15 18. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 1 where the protected form of R, is the amino protecting group selected
from the group consisting of:

(I) C4-C, alky),
(II) ¢-CH,-,

20 (1) (¢)3C—

(IV) R,-CO- where R, is (A) H- (B) C;-C, alkyl, (C) Cg-C5 cycloalkyl, (D) (C4-
C; alkyl)-O-, E®) Cl3C-CHy-0-, (F) HyC=CH-CH5-0O-, (G) $-CH=CH-CH,-O-, (H) ¢-
CH,-O-, (I) p-methoxyphenyl-CH,-O-, (J) p-nitrophenyl-CH,-0-, (K) ¢-O-, (L) CHg-
CO-CH,-, (M) (CHg);Si-O-,

25 (V) R;,-SO5- where Ry, is: (A) (C, alkyl)-, (B) ¢-, (C) p-methylphenyl- and (D)
¢-CH,-

19. A process to prepare 5-hydroxymethyl substituted oxazolidinones (III) according
to claim 18 where the amino protected form of R, is benzyloxycarbonyl.
30 '
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ni trobenﬁmﬂ um"m,l ride (V, 75% pure technical material, A drich
Chem cal mgnf 3.077 g, 10.41 mml) in nmethylene chloride (32
at 0[’érr°] its 4dded triethylamne(2.23 . 16.0 mvol). The m xture is
stl rred in a for 1 hr then JQ'HISVESI-EET(HASJTBEEN added i Xxture
stirred at 28%25 Zgr*?] for 30 mn. Nethyl Bmﬁborl def (75 mg%ﬁ@%@@ and
the m xture washed w th hydrochl or i'*e—aet+e—f=4e~—86—+4, then sodi um
bi carbonat e (5%205A pibcesPtpthrépare G- anindRSHSS bubbtitatel dkLzolidirBnd LBFHYs Of formula
extracts are th oncentrated and the concentrate is taken up in boiling
ethyl acetatel/c bhexane (12/1, 10 m) and colum chronat ographed (silica
gel, 4 cm15 X 6", 40-63 [err]; eluting with about 400 mM each of
fol I owi ng et hyl acet at e/ cycl ohexane m xtures 20/ 80, 30/70, 40/60, 50/50,
60/ 40 and 70:30 collecting the |ast approximate 45% of eluent). The
appropriate firactions are conbi ned and cogcentrated to a solid which is
dissolved in 70 m nethyl ene chloride andgy;50 m ethyl acetate. The m xtyre
is concentrated to 50 ml tw ce and Rycl ojexane (50 m) is added after
20 concentration. The precipitate is ted by vacuum filtration,
washed with cycl ohexane and dried to gi e,_rHi tl e conpound, TLC (silica
gel ; ethyl acetate/cycl ohexane 60/40) R err] 37; NVR (CDCl[err], 300
M—Iz) 8.36, 8.07, 7.38-7.29, 7.03, 6.89, 5.15, Q!"zS'G'éN"&O 4.39, 4.07, 3.80,
3.67 and 3.0f [ E}eRCM? (CDC [err], 75 MHz) 43.85, 46.34, 50.45, 67.20,
69.17, 69.57, 107.64,1113.88, 119. 34 124.63, 127.85, 25 128.05, 128. 49,
129. 26 132.67, 136.48, 136.57, 140.75, 150.95, 153.29, 155.14 and 155. 40
[err]. EXAMPLE 15
(S)-[N-3-[3-Fluoro-4-[ N 1- (4- car bobenzoxy) K’peram nyl ] phenyl ] - 2-
0x0- 5- oxazol i di nyl ]| net hyl am ne (VI 1)

Q1
15
x2
where X1 -H or -F;
where X2 is -H or -F;
where Q! is
20 A2
A‘—-,-— CHy)y
a) f
Z'—N
X
25
i z2 /\|
b) L !
CH, I ™
30
23~
c)
X
35
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Under nj ] 3-nitrobenzs

(Rl Nkﬂ@mmwaﬁ‘mh 30 THIS SHEET HAS BEEN .
(4-carb nyl ] - pheny1] - 3- oxo- BEPXCED! | di nyl ] met hanol (VI
EXAMPLE 5, 1.0099 g, 1.643 mml), isop ~acetonitrile (9.0
m), benzal dWRYHE™H 50 m, 4.92 mmol) and aqueous anmoni a XFFPRMHPHR 9 5
m, 148.6 mmol) are m xed. The mxture is stirred at 40[err] for 21.5 hrs,
t hen. concentrat ed under reduced pressure. Toluene (13.3 nl) and et hanol
(6.0 nl) are added and thenixture warmed 35 in a 70[err] bath. Citric

acid nonohydrate (2.433 g, 1IN |) was then added over 32 WO

97/ 37980 PCT/ US97/ 03458 3.5
hrs and the phases separated at~&4[enjr]. The organi c phase is washed with
water (2.5 m) at 64[err]. The cokbi aqueous | ayers are washed with

tol uene (10 ) at 64[err]. Tol uene ( m) is then added to the aqueous
and the m xture cooled to O[err]. The precipitate is collected by vacuum
filtration, washed with O toluene (10 mM) and 5 O[err] water (10 m) and
dried to a solid. Agortion his solid (0.7301 g) is slurried in water
(10 m) and net hyl ene chl orilde ENG—M) and the pH adjusted from2.78 to
13.92 with aqueous sodiumh ide (50% 0.3915 g, 4.90 nmol ) at 4 to
-2[err]. The m xture is warned.to 20-25[err] and sonicated with stirring
for 0.5 hr. Methylene chloride (55 m), saturated aqgueous sodi um chl oride
(5 M) and Mter (35 nl) is ﬁN;added and the phases separated. The aqueous
h

phase is washed two gy nes wi

h)

N7 SN
15 : \ —_ /
N\
1) E YN
/
N
20 \
Y
b)) \
25
N
- N\
k) E ,N——
N
30
m) HT — ."':
a5
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met hyl enﬂmmﬂuumu ﬁn”m)C and the conbi ned organics dried on sodi um
sul fate entrated ugpder— ure. Tol uene (5 m)
i s added fol ovded "by Sa ¢l ow addition 3”‘&1553}%% . The resultant
precipitate ig, ted by vacuum filtrat shed W th 20 m)
and dried to gr ve t%g title 15 corrpouncr TLC (silica gel; h&%’ﬁg}%&
rrethanol/chl oroform 10/90) Rlerr] = 0.32; Ms (ElI), MZ (reI ative intensity)
= 428 (28%Merrp)13naaé2(ak5ﬂ@oge%r(a%% 91 (100%;: NWR (CDCl [err], 300
M—Iz) 7.46, 7.38-7. 27 7.12, 6.90, 5.16, 4.69-4.60, 3.98, 3.80, 8.67, 3.09,
3.00-2.92 and 1. 30 err] [err] 75 MHz) 43.94, 44.89, 47.60,
50. 63, 67.23, 73.84, 107.29, S\N 2, 119.37, 127.92, 128.07, 128.52,
133.79, 136.05, 136.64, 154.57 5.19 and 20 155.61 [err]. EXAWMPLE 16
(R) - [ N-3-[ 3- Fl uor o- 4- nor phol i ny nyl ] - 2- oxo-5- oxazol i di nyl ] met hanol
4-nitrobenzendsul fonate ester (VI To a slurry
of (R)-[ N-3-[ 3-f | uor o- 4- nor phol i nyl phenyl ] - 2- oxo- 5-
(rrr, EXAVPLE 3, 43.0 g, 145 nmol) and triethylamne (36 g, 25
in nethylene chloride (450 mM) at O is added a m xture of
4-ni trobenzenesulgepyzl ghl oride (V, 32 g, 145 mmol) in nethylene chloride
(55 mM). The mxture is stirred in a 0 bath for 30 mn and then quenched
wi t h hydrochl oric aci ¥ (1 00 m). The organic phase is separated, and
the aqueous please is Bxt r acerR4 n wi th net hyl ene chloride (200 rri) The
conbi ned organic extr ctsgég@‘ ’hen concentrated col uim chromat ogr aphed
(silica gel, 4 cm X 6% (¥rr]; nethanol /nethyl ene chloride 1-2/98-99,

oxazol i di nyl ] met hanol
355 mmol)

This Sheet Has Been Repl
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about 81). The appropd) at e. wﬂf@% are conbi ned and concentr at ed to give
the title COWPOUQ‘,gére%ﬁ{s{] MR (CDCl [err], 300
a) -0,S-,
15 b) -0-,
¢ -NR)-,
d) -0S., or
e) -S-;
where Z3 is:
20 a) -0,S-,
b) -0-,
c) -0S-, or
d) -S-;
where Al is
25 a) H-or
b) CHg;
where A2 is
a) H-,
b) HO-,
30 ") CHg-,
d) CH;O-,
e)  R20-CH,-C(O)-NH-
f)  R30-C(O)NH-,
g (C,-Cq)alkyl-0-C(O)-,
35 h) HO-CHy-,



M—lz)873 img@qu 7.33, 7.04, 6.91, 4.86, 4.42, 4.12, 3.86, and
3.05 [err , 15 MHz, pa} I 9, 66. 87 69. 09,
69. 45, 10 ‘” 84, 35 123 ‘Tﬂl@i i?gfngglggq8 133. 28 and
137.27 [err] WD 97/ 37980 -

PCT/ u597/ 03458V<B1RWEE 17 PCT/USI7/63458
(S)-[N-3-[3-Fl uoro-4- mor phol i nyl phenyl ] - 2- oxo-5- oxazol i di nyl ] met hyl am ne
sal i cyl al dehyde i m ne, )A m Hava!

(R -[N-3-(3-fluoro-4- t4 nor pROI i Nyl phenyl ) - 2- oxo- 5- oxazol i di nyl ] met hanol
3-ni trobenzenesul f onafle estrCyaliyl- LE 16, 20.608 g, 5 42.803 mol),

i sopropanol (149 m), kfpcet gﬁ J;d(oge (245 nl), salicylaldehyde (13.7 m, 129

nmol ) and aqueous arrm)nla % , 4.02 nol), is heated to 40[err] and
stirred at 39-42 for ¥4 hrSHg 9)‘%rure is then cooled to -22 and the
precipitate coglected by vacuumfiltration, washed with water (10 nl) and
dried to give the title conpound, TLC (S|I|ca gel ; nmet hanol / chl orof orm
5/95) Rlerr] = 0.79; EIM elatlve 10 |nten5|ty) =399 (Merr], 51)
234 (11), 196 (11), 149 (22 (100) 134 (47); NWR (300 MHz, CDCl[err])
8.44, 7.41, 7.33-6.87, 496‘4835:412 394384and304[err] CWVR
(CDO[err], 75 MHz) 48.21 , 61.94, 66.95, 71.30, 107.68, 114. 12,
117.02, 118.43, 118.82, 119.01, 131.93, 133.04, 136.51, 154.24, 155.47,
160. 78 and 16? 87 [err] EXAMPLE 18

(S)- N-[ 3- Fl uot®- 4- mor phol i nygyoNegyl ) - 2- 0xo- 5-

n) Q/o

15 Al and A? taken together are:

.a) R!2
%
o4
20 b) o=
R‘M
c) “N=

95 where Rlis:

a) -CHO,

b) -COCHg,

c) -COCHCl,,

d) -COCHF,
30 - e  -CO.CHy,

f  -SO0,CHg, or
g -COCH,OH;

where R2 is
a) H-,
35 b)  CHg,
This Sheet Has: ‘Been R 56
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(12) -[N-3- [““l"”ul" “Ilumtwn 13: :jlng%”p]hgﬁ;r] [TQ}SOSHEH- HASZBEENG) ny| ] et hyl ani ne
sal i cyl al dehyde Fmithe { EXAVMPLE -17, 1.0068 g,pghipagdpmol )i Is slurried in

water (10 m) o8 aqueous hydrochl ¢ . , 5.04 muol) and
stirred at 20- g‘gstgzlr;ﬁg hrs. Toluene (10 ml) is added and t he PERAS¥UI3458
separated; then, the organic 20 phase is washed with hydrochloric acid (1M
5 m) and the conbi ned c;aquegygnymm%e’sorare washed with toluene (10 m). The
tol uene wash i s back-e@ractcgg %t hydrochloric acid (1M 5 m). The

conbi ned aqueous phases”are & )édj usted to pH 13.0 with aqueous sodi um
hydr oxi de (50% 1.\&&1@1233&.9 mmol). To the resultant slurry is then added
met hyl ene chl ori de (10ag1) géld S)(P)ﬂi@ﬁm chloride (1 g) and the 25 phases
separated. The aqueous “phas 7 7 Washed with nethyl ene chloride (10
'm). To the con®i ned obyani phedyhkses i s then added acetic anhydride (0.472
m, 5.00 nmol) Wni‘L 'q.ai ning 24-27[err]. The mxture is stirred 40 m n,
then water is addeoﬁe(rgyﬁﬂ § The phases are separated and the aqueous phase
is washed with nethyl ea chHerarde (5 nml). The conbi ned organic phases are
concentrated and et hyl b;so q@-;‘.t ate (25 m) is added. The m xture is warned
to 70[err] and then the.resultant mxture is slowy cooled to -25[err]. The
precipitate is coIWh%QBgltjy vacuum filtration, washed with -25 et hyl
acetate (5 m)jmnd drigg toggive the title conpound, HPLC major conponent
(99.93 area % at 254 nmdetectiqn) retention tine-= 0.97 mn, colum =
Zorbax RX-C8, 250 X 4.8hm s se = 650 m acetonitrile, 1.85 m 35
triethylamne, 1.30 nl ¢pcet ana;;cg.@méiosuffi cient water to make 1000 ni ;

flowrate = 34 &  CHyO{CHy,:;

where RS is:
15 a) CH,-C(0)-,
b) H-C(0)-,

©  CLCH-C(O),
d)  HOCH,C(O),

e) CHZS0,-,
20
Ry S_-C(0) —
o U
25 g F,CHC(O)-,
\—/
i) HaC-C(0)-0-CH,-C(0)-,
30 ) H-C(0)-0-CH,-C(0),
k) Oy — cO—
W
1 HC= CH-CH,0-CH,-C(0)- or
85 m) phenyl-CHy-O-CH,-C(O)-;

This Sheet K,

Wi

57



o o A HARHLI e

[ N “FRUOM0-%- ['N- 1- ( 4- car bobtﬂilﬁxWEﬁTpﬂA%zﬁEﬁyl ] phenyl - 2-
oxo0- 5-oxazol i di nyl ] met hanol (111) m xt REPLAGED
N- car boben8387B38P| uor 04- (N- car bobe Ani | FETET08 5 014

g, 4.345 mol) and THF (10 M) is cooled to -20[err]. In a separate fl ask,
a solution of t-an%{-;.a.l cohol (0.71 m, 6.48 mml) in THF (10 m) at
-33[err] is trEA¥E&SF Wfth n-butyl I jthiumin heptane (13.65 w% 2.53 g, 5.38
mrol ) whil e maint aigi ng RZMeCH %XE 3C0)) ess than -20. The resultant Iithium
t-anyl ate sol utiontj)s t@@@_ﬁ@ﬁed to the
N- car bobenzoxy- 3-f | uoro-dé- car bobenzoxypi perazinyl)aniline mixture while
10 maintaining les th @) and rinsed in with THF (4 nl). To the
resul ting m'5xture at -28[err] is then added S-glycidol (1V, 0.3360 g, 4.536
mmol ). The mixture is then st@red at -20[err] for 1.5 hrs, then at
-16[err] for 17 hrs, at -11[effr] for 4 hrs then at -1 for 2 hrs. HPLC assay
t hen showed the majgr cgnpdone 0 have a retention tine consistent with '
the title conpound (90.4 ap®3 Fat 254 nm detection; retention time 15 =
1.30 nmin; colum = ZorbaXORXNC8, 250 X 4.6 mm nobile phase = 650 m
acetonitrile, 1.85 m triethylHanine, 1.30 m acetic acid and add sufficient
water to make 1000 m; flowrate = 3 m/mn) as did TLC (silica gel;
met hanol / ci%r of or m 10/ 90) Rerr] & 0.60.

e)

o o)

15 .
§  HyC-COHCHyyCO),
®  R%S0,,

o
20 h)
O
(
o

D HO-CH,-C(0)-,
25 »  RIS(CH),
k)  R?3.C(0)-0-CHy-C(O)-,
D (CHg),N-CH,-C(O)-NH-,
m) NC-CH,-or
n) Fo-CH-CHg-;
80 where RS is:
a) H-,
b) (C,-Cylalkyl,
c) aryl (CH,),,
d) CIH,C-,
35 e) CLLHC-,
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EXAVPLE 2 “mm “‘ H‘“S Fl uor o- 4- nor phol i nyl phenyl ] - 2- oxo-5- 20
oxazol i di ‘“ robenzenesul fonate ester (VI) Follow ng the
general proteduré of EXAMPLE 16 and % 1 variations but

starting with enzenesul f onyl lie conmpound is
obt ai ned. EXAI\/@IV_(Ebg%Lm (R) - [ \- 3- [ B- FI uREBLACERbr pholli nyl phBRYPFIA3458 0. 5.

25 oxazol i di nyl ] met hanol 2-nitrobenzenesul fonate ester

(M) Follow ng the gengral pnggedure of EXAMPLE 16 and nmaking non-critica
variations but startin h nltrobenzenesulfonyl chloride, the title
conpound i s obt ai ned.

(R -[N-[3-[3-Fluoro-4- hprpmmL aikyt;] - 2- oxo-5- 30

oxazolldlnyl]nethag? é 94- d|n|trobenzenesulfonate ester (VI) Follow ng the
general procedure BPLE 16 and making non-critical variations but

starting with & 4-dini h)fobe-lm-lasnesulfonyl chloride, the title conmpound is

obt ai ned. EXAMPLE 23 N- 3-[ 3- Fl uor 04- nor phol i nyl phenyl ] - 2- oxo- 5-
35 ox)azol | ] met hanol 4-chl or obenzenesul f onat e ester

(VI) 35 WO 97/37980¢)  -CHyCH=CH,,
PCT/ US97/ 03458 d aryl or
e) -CH,CN;
10 where R1 is H- or CH3-;
where R is H- or CHjg-;

where R12 i5;
a) H-,
b)  CHyO-CH,0-CHy- or
15 o  HOCH,;
where R?3 ig
a) CHg,
b)  HOCH,-,
c) (CHg)oN-phenyl, or
20 d)  (CHp)pN-CHy
where RM is
a) HO-,
b) CH,O-,
c) H,N-,
25 d) CH,0-C(0)-0-,

e  CHy-C(0)}0-CHy-C(0)}0-,
D phenyl-CH,y-0-CH,-C(O)O-,
g)  HO-(CH,)p-O-,

h) CH40-CH,-0-(CHg),-0-, or

il



¢

Fol | ovvilm
vari ati
d

conpoun

i s obtal'nell. EXAMPLE 24
(R LN 3- [ 2- Bl uor o 4- ot phol i nyl pheny S §HI§§<|:%E\S BEEN

oxazol i di ny¥Q Mol 2, 5-di chl or obgnzeneB

AR 27 ool oranenzencui fonyr cnborsde. the tit1

Bie ester POFPSYI®848wi ng t he

general procedure of EXAMPLE 16 and maki ng non-critical variations but

starting with 2,5-djchl

obt ai ned. 10 36

g;'/l_g&t?gnéenesul fonyl chloride, the title conpound is
98 : :

PCT/ US97/ 03458 CHARY A Mierr]-CHerr]-CH OH)-CH err]-OH

(1) + 10

h is 0 or 1; Rerr]-NHCO O Merr]
(I'TA) or Rerr -?\ll'lgl-meCFl[' (
where n is 1 thru 3;

err] 11B) 15 20

5 wherepisOorl;

where aryl is phenyl substituted with zero (0) or one (1) of the following:

10

a)
b)
¢)
d)
e)
f

g)
h)

-F,

-Cl,

-OCHj,

-OH,

-NH,,

+C;-C »alkyl,

-0-C(0)-OCHyg, or

-NO, and protected forms thereof,

15 which comprises:
(1) contacting 5-hydroxymethyl substituted oxazolidinone aicohols of formula

(IID)

20

(Im)
0

R, /u\
N7 o
-

CH, — OH

25 where R, is as defined above with a sulfonylating agent selected from the group
consisting of compounds of formula (V,-V,)

30

36
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Mg-80,-CgHp5(NOp), ,CLp V)
O[-S0,-CgH, 5(NOR), 1C1 o], (Vi)
O(S0,-F), A
0(SO,-CF3), A

where ny is 0, 1 or 2;
where 1, is 0 thru 4 with the provisos that:

ifn;is 0, nyis 2, 3 or 4,
ifnlis L, n5is00rl,
ifnyis 2, nyis 0;



[err] 25 30
PCT/ US97/ 03

ML

C-Herr O*H-CH err]- t+--swhere t he carbon
ato£ns d]eS| gnag.e ”@n * are each bonéewlgosﬁﬁﬁé Wfﬁﬁ gen 1?&96@99163953) to
forma three ne ring or epoxide 1 REPLAGED

+ Rlerr]- NH-COOI\/[err] (1 15

or Rerr]- NHCOCF[eriv})erensliss-(n1+n2); . q B) 20 25 [err]

This Sheet Has B
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20

30

35

where Mg is Cl- or Br- to produce the corresponding oxazolidinone sulfonate
of formula (VI,-VI;)

0
R
—H (VIa or VIb)
CHy—— O — 80, CgHpy (NOy)y Clp
o]
s o
CHy=—— O — S0, F
o
Ny
L1 (Vid)
_ CH,— 0 — 50,— CF,
and
(2) contacting the oxazolidinone sulfonate (VI,-VI,) with ammonia at a

pressure of less than about 30 psig.

21. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where the sulfonylating agent (V) is selected from the group
consisting of 2-nitrobenzenesulfonate, 3-nitrobenzenesulfonate, 4-
nitrobenzenesulfonate, 2,4-dinitrobenzenesulfonate and 2,5-
dichlorobenzenesulfonate.

22. A process to prepare 5-aminomethy! substituted oxazolidinone amines (VII)
according to claim 21 where the sulfonylating agent (V) is S-nitrobenzenesulfonate.

23. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where step (2) is performed at about 0 to about 20 psig.

24. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)

e 61
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WO 97/ 379
(V)

IM[err] 20
(Mc) 25

30 [err] (Vi) 3§cc§)§ding to claim 23 where step (2) is performed at about 0 to about 5 psig.

10

20
25
30

35
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(Vc) O(SCIerr?VOGFPm])[err] PLACE (Vd) [RaTV(s9(Ma4s8 or b)

(VI d)

25. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where step (2) is performed at about 60° or less.

26. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where R, is phenyl substituted with one -F and one
substituted amino group.

27. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)

according to claim 26 where R, is:
3-fluoro-4-[4-(benzyloxycarbonyl)-1-piperazinyllphenyl or
3-fluoro-4-(4-morpholinyl)phenyl.

28. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VIT)
according to claim 20 where step (2) is performed in the presence of an aldehyde.

29. A process to prepare S-aminomethyl substituted oxazolidinone amines (VII)
according to claim 28 where the aldehyde is Ar-CHO where Ar- is phenyl- optionally
substituted with F-, Cl-, Br-, C;-Cg alkyl, HO-, OyN-, CHg-O- or CoHg-O-. -

30. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 28 where the aldehyde is salicylaldehyde.

31. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where M, is Cl-.

32. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VIT)
according to claim 20 where step (2) is performed at atmospheric pressure.

33. A process to prepare 5-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where the contacting is performed in the presence of water.

34. A process to prepare S-aminomethyl substituted oxazolidinone amines (VII)
according to claim 20 where the sulfonylating agent (V) is

———
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\g?m%/ %7? “‘“wm“ ““\“‘20 25 30 40 1. A procéss to Eg/pgrsgw 03458

- hyd roxyrre isubst ist utted oxazok s 3 'a (111) [err] where
R[err] is 10 [% er;g%owhere X err] THES I?EIE%ACED; e Xerr] Plc$rllfs|§|71034ss F;

M3-S09-CgHyg(NOg)p 1 Clyg (V).
35. An oxazolidinone sulfonate of formula (VIa or VIb)

o
> ~ \N’u\o
I__K H (Vla or VIb)

where R, is
10
X1
Q1
15 Xt
where X1 is -H or -F;
where X2 is -H or -F;
where Ql is
A2
20 . AI_i_[CHZ)n
Z'—N
X
25 22 /\
» )
CH, o P
30 ) 23/
c) &I
856
——— e 63
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uher assmuwmmmm ferr]

WO 97/37980
d
5 )
g
10
h)
15
i)
20
)
25
" K
30
m)
35
eet Has Been Replaced

Nt

AV~ I WO & 3
THIS SHEET HAS BEEN
REPLACED

brr |

[err] 30 c) 35 41

1)

PCT/US97/03458



i

20 25 [err 37980
PCT/ US m@‘ﬁ[‘!ﬁ\r\m\m‘ [err] 10 erL]
t ogeth r] swhere Z[err] "ﬁ-HSaQ ET HASHBEEN ] -
~CH(Rerf])-CHerr]-, c) LACED CH2
a) - ef We973T® ) : “
Q! and X2 taken together are:
RB
N\
5 N
where Z! is
a) -CHy-,
10 b) -CH®R%-CH,-,
c) -C(O)-, or
d)  -CHyCHoCHy
where 22 is:
a)  -0,8,
15 b) -0-,
c) -N(R'?)',
d) -0S-, or
e) -8
where Z3 is:
20 a)  -0o8-,
b) -0-,
c) -0S-, or
d) S
where Al is
" 9§ a) H-or
b CHs;
where AZ is
a) H-,
b) HO-,
30 ) CHj-,
d) CHg0-,
e)  R20-CH,-C(O)}-NH-
f)  R30-C(O)}-NH-,
g  (C;Coalkyl-0-C(O},
35 h)  HO-CH,,
65
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- N(

or e) -S-; where Zerr] is: 30
q err] s mmmm“ mﬂulllum}ﬁ oS-, or d) -S-: Wnere Alerr] is: 35
a) H or *43° CH[err] vvhe S8 H, b) HO |,
c)  CHerr]-, d) CHerr] O, e)mﬂﬂzﬁ E;EIN] (O -NH f
Rerr]O-C(O -\\(91-97/37980 . REPLACED PCT/US97/03458
i) CHz0-NH-,
k)] (C4-Cglalkyl-O5C-
k) CH,4-C(O)-,
D CH;3-C(0)-CH;-,
5 SCH
m 9" Yo
10 n) O%}{
Co
and A taken together are
15 a) R
12 \'/\
(o)
og— Bi
b) o=
20
RM
¢) “N=
where R1 is:
25 a) -CHO,
b) -COCH,3,
c) -COCHCl,,
d) -COCHF,,
e) 'COzCHs,
30 b)) -80,CHg, or
g -COCH,0H;
where R? is:
a) H-,
b) CHj-,
35 c) phenyl-CH,-, or
e s

This Sheet Has Been Replaced
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g*[errlojm" lﬂlllll"]!lllﬁm Oqcfﬁnal“ﬁyl derr1C b | GHerr] -6, 1

CHerr]-c(O fCHer*]-s *5 20 n) ) T ferr] o) where
0 A and A2 taken to et her are: a THIS SHEET ¢
Rerr] is: 5 90 H, b) Crhesiabep ©) phenICTEISPUPMFR. | or

d) CH;C(0)-;

where R3 is:
a) (C4-Cgalkyl-, or
b) phenyl-;

5 where R4is:

a) H-, or
b) HO-;

where RS is
a) H,

10 b) (C,-Cylalkyl-,

C) CH2 = CH-CHz' or

where RS is:
a) CH,-C(0)-,
15 b) H-C(0)-,
c) CL,CH-C(0)-,
d) HOCH,-C(0)-,
e) CH3S02-,

g F,CHC(0)-,
A y— €O —

n N

)  HgC-0(0)}0-CH,-C(O)-,
i HC(0)0-CH,-C(0)-
k)

O
30 ’ \ }

D HC= CH-CH,0-CH,-C(0)- or
m) phenyl-CH,-0-CH,-C(0)-;

where R’ is:
a  R20-CRI%R!)-C(0).,
35 b)  R30-C(O),
This Sheet Has B . 57
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(C[ ](w‘m“ nﬂﬁr’e R[err]his:llo

err en

HO %ljmﬂ. et &lﬁ*ﬂfc SHEET HJAS BEE
20REPLAGED

Clerr]CHCO)-,

CH err] SO erwpswsml WD 97/ 37980
PCT/ US97/ 03458 [err] 5 g)

10

15

20

30

86

where RS is:

c)

d)

e)

g)

h)

i)
i
k)
1)
m)

n)

a)
b)
c)
d)
e)
f)

g)
h)

T hlS Sheet Has Been Reilaced

HG:H[err] C( O)-

a)

e)

Rs'G(O)‘t

JO
Q\%
]O
(o) IO)\“.I*}{

HyC-C(O)CHy)g-C(O)-,
R9-S0,,

O
o
HO-CH,-C(0)-,

RI(CH,),-,
R13.C(0)-0-CH,-C(O)-,

(CHg),N-CH,-C(O)-NH-,

NC-CH,- or
Fg-CH-CHyr;

H-,

(Cy-Calkyl,

aryl {CH,),,
CIH,C-,

CLL,HC-,

FH,C-,

FoHC- or
(C5-Cgleyeloalisyl;

Flerr] CHX(O) -,

h)
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10 i)

15

phenyl -CH err]-O-CH err]-C(O-; 20 _.\Aaer-e—-R[Fer- E a)
o 0) b)| THIS] SHEE] @@'éﬂ c)

l[QEare;]r] 25%;?[ [egdr%%grr] ) C( H jer r ] CREPCAGHOCH er

WD 97/ 37980

UMM 0i50 0, 23 2

PCT/ US97/ 03458 Q)where BP €71 -SO err] -

a) -CHg,

b) -CH,Cl,

c) -CH,CH=CH,),
d) aryl or

e) -CH,CN;

where R10 is H- or CHg-;
where R1? is H- or CHg-;

where R12 is:
10 a) H-,
b) CH30-CHy0-CH,- or
c) HOCH,-;
where R13 i5
a) CHg-,
15 b) HOCH,-,
c) (CHg),N-pheny], or
d) (CHg)oN-CHy-
where R} is:
a) HO-,
20 b) CHZ0-,
c) HoN-,
d) CH,0-C(0)-0-,
e) CHg-C(0)-0-CH,,-C(0)-0-,
) phenyl-CH,-0-CH,-C(0)-O-,
25 g  HO-(CH,)-0-,
h)  CHgO-CHy-O-(CH,)y-O-, or
i) CH30-CH,-0-;
where R is:
a) H- or
30 b) Cl
where R16 is:
a) HO-
b) CHZ0-, or
c) F;
35 wheremisOor1;
69
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arrl- F [err -CH-CH[err] ; where Rerr] is: 15
(derr]-derr])al kyl, —e‘_?——-—a-r-)d-—ﬁarr])[err], d)
CIH[err]C— \¥P97'379§9[err]HC-, 20 THI3 YSHEET HASeBEBNC} | o)PCT/USPT/A38] HC- or
h) (dJerr]-derr])cycl oal kyl ; whene R[eRERLACED a) -CHerr], 25
b) -CI—I[err]CIWh c)nlslthm[aerr]CI-l[er T\.,n[b'llj, o)) ryl or

where pisOor 1;
where aryl is phenyl substituted with zero (0) or one (1) of the following:

a) -F,
5 b) -Cl,
c) -OCHg,
d) -OH,
e) -NH, .
f «(C4-Cylalkyl,
10 g -0-C(0)-OCHg, or

h) -NO, and protected forms thereof,
wheren, is 0, 1 or 2;
where n, is 0 thru 4 with the provisos that:
ifn, is 0, ngis 2, 3 or 4,
15 ifnyis 1,npis0orl,
ifn,is 2, n,is 0;
where nz is 5 - (n; + ny).

36. An oxazolidinone sulfonate (VIa or VIb) according to claim 35 which is:
20 8-nitrobenzenesulfonate ester (R)-[N-3-{3-fluoro-4-(IN-1-(4-
carbobenzoxy)piperazinyll-phenyl]-2-oxo-5-oxazolidinyllmethanol,
2-nitrobenzenesulfonate ester (R)-[N-3-[3-fluoro-4-[N-1-(4-
carbobenzoxy)piperazinyllphenyl}-2-oxo-6-0xazolidinyljmethanol,
2,4-dinitrobenzenesulfonate ester (R)-{N-3-[3-fluoro-4-[N-1-(4-
25 carbobenzoxy)piperazinyllphenyl])-2-oxo-5-0xazelidinyljmethanol,
(R)}-N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyilphenyl]-2-oxo-5-
oxazolidinyllmethanol 4-chlorobenzenesulfonate ester,
(R)-[N-3-{3-fluoro-4-{N-1-(4-carbobenzoxy)piperazinyllphenyl]}-2-oxo-5-
oxazolidinyllmethanol 2,5-dichiorobenzenesulfonate ester,
30 " (R)-[N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyllphenyl}-2-0xo-5-
oxazolidinylimethanol 4-nitrobenzenesulfonate ester,
(R)-[N-3-[3-fluoro-4-morpholinylphenyl}-2-oxo-5-oxazolidinylJmethanol 3-
nitrobenzenesulfonate ester,
(R)-IN-3-[3-fluoro-4-morpholinylphenyl]-2-ox0-5-oxazolidinylJmethanol 4-
385 nitrobenzenesulfonate ester,
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Geer - TINMMRBINIR o ™ &%) "aie [SGiaio aten o o

HOCH err]-* 35 whefe R etr] |s SH-ef+4— D) HOCH  err] -

CH N-phenyl , or d THlS SERFLHA BEEN | N- CH h
CR%err] |(s [errp[ﬂg , p i Cﬁl{er%} O, SI?EEIELACEIf%err]] %‘E’i‘fdswos? ere
CH[err]OC(O) o, 10 e) CHerr o~ [err] C(O-0,

(R)-IN. -3-[3-_ﬂuoro-4-morpholiny1phenyl]-2-oxq-5—oxazolidinyl]methanol 2-
nitrobenzenesulfonébe ester, |
(R)-[N-3-[3-fluoro-4-morpholinylphenyl]-2-oxo-5-oxazolidinyllmethanol 2,4-
dinitrobenzenesulfonate ester,
5 (R)-[N-3-[3-fluoro-4-morpholinylphenyl]-2-oxo-5-oxazolidinyllmethanol 4-
chlorobenzenesulfonate ester,
(R)-[N-3-[3-fluoro-4-morpholinylphenyl}-2-oxo-5-oxazolidinylJmethanol 2,5-
dichlorobenzenesulfonate ester.

10 37. An oxazolidinone sulfonate (Vla or VIb) according to claim 36 which is:
3-nitrobenzenesulfonate ester (R)}-{N-3-[3-fluoro-4-(N-1-(4-
carbobenzoxy)piperazinyl]-phenyl}-2-oxo-5-0xazolidinyljmethanol,
2-nitrobenzenesulfonate ester (R)-[N-3-[3-fluoro-4-[N-1-(4-
carbobenzoxy)piperazinyllphenyl}-2-0xo-5-oxazolidinyljmethanol,
15 2,4-dinitrobenzenesulfonate ester (R)-[N-3-[3-fluoro-4-[N-1-(4-
carbobenzoxy)piperazinyl}phenyl]-2-oxo-5-oxazolidinyljmethanol,
(R)-IN-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyliphenyl}-2-oxo-5-
oxazolidinyllmethanol 4-chlorobenzenesulfonate ester,
(R)-[N-3-[3-fluoro-4-{N-1-(4-carbobenzoxy)piperazinyllphenyll-2-oxo-5-
20 oxazolidinyllmethanol 2,5-dichlorobenzenesulfonate ester,
(R)-{N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyliphenyl}-2-oxo-5-
oxazolidinyllmethanol 4-nitrobenzenesulfonate ester,
(R)-IN-3-3-fluoro-4-morpholinylphenyl)-2-oxo-6-oxazolidinyl)methano] 3-
nitrobenzenesulfonate ester.
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fy - phenyl @[‘g OCH[err] C(O) o, g) “Wcirdﬂ[;rr])'[errj—o h)
CH[err]OCH[er ?CH[err])[err] o, or |) ;
where R err] is: H or b) - vvhere w!l mm un HO 20
by © CHerr]O, or c) F; where m|s 0 or 1;*weere nmi Ss 3;
where pis 0 or 1;° &ﬁere aryl is phenyl substituted with zero (0) or
one (1) of the foll -F, b) -d, ¢ - -OCH err], d)
-OH, 30 wherehzls NH[err], f) -(Cerr]-Cerr])al kyl, g)
-O0CO-0ccHerr], or ' ' '
. C a) H-s

5 C) CH3', =

d CH,0-, '

e)  R*0-CH,-C(O)-NH-
f)  R'O-C(O)}-NH-,
: g) (C,-C)alkyl-0-C(0)-,
10 "~ h)  HO-CH,,
i)  CH,O-NH-,
i) (C,-C,)alkyl-O,C-
k)  CH-CO)
) CH;-C(O)-CH,,

- >
S

A' and A? taken together are:
- : ' 12
a) - R o
30 | | ~

b) - o=
44
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h) NJ err]; 6n§ ot ected forrrs‘ thereof 48 6004. P CP whi ch
corrprl ses cont g&% hydr oxy corrpound sel e nanti omer, or
a mxture of enantiomers, of glycidol and di mﬂﬂmnuﬂ’mmmlﬁmrof forrrul a
(1) Merr]-CHerr]- CH(O—I) CH err]-OCH ere
Merr] is -C, -Br or -Osqerr] [err]- CH[err] with a carbamate of forrrula
(I'TA 5 R ' R[err] NH-CO- O M err]

(I'TA) or a trlfluorq_qcetam de ON=kor mul a (11B) Rlerr]-NHCO CFl[err]

(11B) in the presencé of lithiumcation, where Rlerr] is as defined above
and Merr] corresponds to a base I\/[err]O—l whose conjugate acid has a
pK[err] of bet‘%%&%’ ngd-24. 10 2. A process according to claim1, where
the hydroxy compound 1s glycidol. 3. A process according to claim2, were
the glycidolSis the £)S)-eligntiomer. 15 4. A process according to cI aim1l,
where the hydroxy cg)rrpoun i s the dihydroxy compound of formula (1). 5. A
process according t )l ai 5 which conprises contacting a di hydroxy.
compound (1) with ) phenyl-CH,-, or

d  CHC(O);

where R? is:
‘10 a) (C,-Cyalkyl-, or
b) phenyl-;
where R* is:
a) H-, or
b) ‘HO-;

15 where R®is:’
a) CH,-C(0)-,
b)  H-CO),
) Cl,CH-C(0)-,
d)  HOCH,-C(O)-,
20 e) ~ CH,SO,,
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a cyclizing agent, prior to contact’ with the carbamate (I11A) of
trifluoroacet a6d@eP CPlB). 20 6. A process accordi n?_ i re the
cycl.izing agent is a base whose aci'd has a.pk[err] m’mn E'HH”'” ﬁabout 7.
7. A process according to claim®6, where the cyclizi*ngtagents I's sel ect ed
from sodi umor 25 potassium butoxide, sodium or potassium hydroxi de,

pot assi um car bonat e g) DBUGH)d sodi um or potassium anylate. 8. A process - .
according to any of clains i to 7, where Merr] is -C. 30 9. A process
according to any of b} ai Hio 8, where the dihydroxy conpound (1) is the
(S)- enantioner. loc)A pr@;ﬁ?’:ﬁ_p prggding to claim9, where the dihydroxy
conpound (1) is (S)--(+.)-7-3(-_CF1'0r0- ., 2- propanediol . 49 6004. P CP 11. A
process according td)any (FHogN-@Hag cl aim where the hydroxy conpound is
cont act ed wgt hwflgrglga pamate (I1A) and Merr] is selected from
Cerr]-Ceri] a I {C\;[err]-C[err] cycloal kyl, 5 - [err]- optionally
substituted with one) or H®-, . _

b) CH,O-,
0  HN-,
| d)  CH,0-C(0)}O-,
10 e)  CH,-C(0)-0-CH,-C(0)-O-,

f) phenyl-CH,-O-CH,-C(0)-O-,
g) HO-(CH),-0-,

h) CH,0-CH,-0-(CH,),-O-, or
i) = CH,;0-CH,-0-;

15 where RY is:

a) H- or
b) Cl-;
where RS is:
a) HO-
200 b)) CHO-or
c) F;

wheremisQor l;
where n is 1 thru 3;
wherepisOor 1; _
25 where aryl is‘iJhenyl substituted with zero (0) or one (1) of the following:

a -F,

b) Cl,

) -OCH,,

d) -OH,
30 e -NH,,

H ~(C,-Cjalkyl,

g) -0-C(0)-OCH,, or

h) - -NO; |
and protected forms thereof,
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Cerr]-Cerr]

err]- ¢'
SEHR st

on [err]- wt
-CF[err], 15
2- trlrrethyIS|

rr] C=CH CH[err] .
rr]- optionall y ‘'substituted
h one or two -C ,; *CJérr}- err] aIkyI -NJ err], -CN or
: 9f|uoreny|rrethy| (CI)[err]C—CH[err]
| which pgmprises eortacting ghqumquo}md selected droameither enmtlomer or a mixture

al kyl . _F- Tﬁﬂmm err]-

Lor )17 ) oo il o R 2, 00

al kyl or benz
"R err] is phe
30 14. A pro

yl. 13. A process accorMﬁgH;—G}mH)-ﬁﬂg-mﬂl ng claim where (I)

C&é? %gél rr@'qr%éb&.#ﬂa % e SUbf ‘LIJIB%HA)am no group.

3-fluoro-4-§4-(benzyl oxycarbonyl) - 1- R,-NH—CO-O—M2 (ITA)

10

15

or a trifluoroacetamide of formula (IB)

R,-NH-CO-CF, : : (IIB)
in the presence of lithium cation, where R, is as defined above and M, corresponds to a base
M,0OH whose conjugate acid has a pK, of between 8 and 24.

/\2) A process according to claim 1, where the hydroxy compound is glycidol.

3. A process according to claim 2, where the glycidol is the (S)-enantiomer.

4. A process according to claim 1, where the hydroxy compound is the dihydroxy conipound of

" formula ().

20

25

5. A process according to claim 1, which comprises contacting a dihydroxy compound (I) with
a cyclizing agent, prior to contact with the carbamate (MIA) or trifluoroacetamide (IIB).

6. A process according to claim 5, where the cyclizing agent is a base whose acid has a pk, of

greater than about 7.

7. A proceéss according to claim 6, where the cyclizing agent is selected from sodium or
potassium bu‘tbxide, sodium or potassium hydroxide, potassium carbonate, DBU and sodium or

potassium amylate.

8. A process according to any of claims 4 to 7, where M, is -Cl.

30

| 9. A process according to any of claims 4 to 8, where the dihydroxy compound (I) is the (S)-

enantiomer.

10. A process according to claim 9, where the-dihydroxy compound (I) is (S)-(+)-3-chloro-1,2-
propanediol. |
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pi perazi nyl ] phenyl or 3- fTuor o- 4 | nyI ) phenyl . 157 A process
accordi ng t o 6804.PPRcedi ng ‘“l or the base-Merr]OH is
sel ected fromderr] al kox

carbonate, nethyl ;. sec-butyl
and t-butyl carbanions, tri(Q %rr aI yI)am nes, conjugate bases of the
carbamate (I11), 5 DBU, DBN, N-nethyl pi peri di ne, N nethyl nor phol i ne
2,2,2-trichl anoeA process accoading tlany precedmg clafg rwhiec? thfhydroky Compbdnd i qontacted with

P ocess. accorth APAB MR PNk R A0 “wher e R or rkfxﬁaé‘)gﬁ‘)‘;??ohéf gr oup
protected with 15 Cl—Cmalkyl Cerr]-Cerr] alkyl, [err]-CHerr]-
CHerr]-OCHerr]-
¢,-C, cycloalkyl, )
5 ¢- optionally substituted with one or two:
C-C, alkyl,
F-, Cl-, Br-, I-,
CH,=CH-CH;-,
" CH,-CH=CH-CH,-,
10 (CH,),C=CH-CH,-,
CH,=CH-,
~ ¢-CH=CH-CH,-,
¢$-CH,- optionally substituted on ¢- with one or two -Cl, C,-C, alkyl, -NO,, -
-CN or -CF,, ) |
1'5 9—ﬂuorenylméthyl,
(CD;C-CH,-,
2-trimethylsilylethyl,
$-CH,-CH,-,
1-adamantyl,
20 ($),CH-,
CH=C-C(CH,),-
2-furanylmethyl, and

isobornyl.
25 12. A process according to claim 11, where M, is C,-C, a.lkyl or benzyl.

13. A process according to any preceding claim, where R, is phenyl substituted with one -F and

one substituted amino group.

30 14. A process according to claim 13, where R, is 3-fluoro-4-{4-(benzyloxycarbonyl)-1-
piperazinyl]phenyl or 3-fluoro-4-(4-morpholinyl)phenyl.

15. A process according to any preceding claim, where M,O or the base M,O0H is selected from

C,.; alkoxy compounds
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S-CHerr]-, [err]-CHerr]- O tet'rahydropyranyl,
[err]CH( O6®[)43Pr(]FI—|[err]) p met hoxyphenyl ,

p-nitrobenzyl, 25 M Qz err])[err]Sl- -‘,-_,'

[CH err] - CH(CH[err])][err]Sl- and [err] (CH%rr]) [err]Si-. 30 18. A process

according to any preceding claim where Rerr] is the amno protecting

group sel ected fr(zr,mbbhaegroup consisting of: (1) Clerr]-Clerr] alkyl, (11)
[err]-CH err]-, (111 err rr] C (I'V) R-CO where Rerr] is (A
H, (B) Cerr]-cC & Yaeﬁ-PJYw@) l{q'!éﬂﬁl]bme?'éﬁ’r] cyclo lkyl, (D)
(derr]-derr] al WQI4&Y13@$Qerr]C-m[err]-O (F
H err] C=CH CH er r] [err]-CH =CHCHerr]- (H [err]-CHerr]-0,
(1) conjugate bases of the carbamate (II), _
5 DBU,

DBN,

N-methylpiperidine,

N-methylmorpholine

2,2,2-trichloroethoxide, and
10  CLC-CH,O.

16. A process according to claim 15, where the base is a C, s alkoxy compound.

~ 17. A process according to any preceding claim, where R, has an alcohol group protected with

15 C,-C; alkyl,
¢-CH,,

CH,-O-CH,-,
S-CH,-,
¢$-CH,-O-CH,-,

20 tetrahydropyranyl,
CH,CH(-O-C,Hy)-,
p-methoxybenzyl,

- p-methoxyphenyl,
p-nitrobenzyl,

25 (XC-,

| (CH,),Si-,
[CH;-CH(CH,)};Si- and
$(CH;),Si-.

30 18. A process according to any preceding claim, where R, is the amino protecting group
selected from the group consisting of: |
@) C,-C, alkyl,
D ¢-CH,-,
am (d)sC-,
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p- met hoxyphen I err] ﬂmH mm rophen ~CHerrl-Q . (K [err]-Q
(L) CH err] rr] "m ’Mr] Si- Of ,TH® SHEET HAS SREN
“Rierr]-SOJerr]- where R[err i & PA)S (B)] [errgepLacEp P-Mef hyl phenyl
or (D) [err]-CHerr]-. 19. A process accordr ng t t he am no
protecting group is benzyl oxycar bonyl . 20. A process accordr ng to any

preceding claim @MeReCH- whetarRy isx(A) ik @) Gxd@@lk}é,r((l’l@'@ﬂdoalm, @eCi-Cs N=.
52 [err] (NMhCh Tl BF Flog A Tea e 10yt

of 1 ess t hnd05038) ELEICH-os BBCSCCIEl G CHRTIEIE G, o SERSTHA,
the sul f onyImhethgprenytl-OH;—(M (1) prmirrdphernyh-CHLE-2(K) mm.oe:ﬂg cacomr,cu(ng to

claim 22, m%l’@l -sul fonyl ati-ng group is selected from 2-
nit robenzene( 3-nitrobenzenesulfonyl, 4-nitrobenzenesul fonyl,

2, 4-di ni tg obenzengy Igm;y&,h@g&%k5Aﬂh&ﬁ§|o[g)bpn(@}g§gé{h§.@ﬂydﬂ 0263)45&@{0cess
IS

according to claim?2 wher e e sulfony ating group
3-nitrobenzenesul fonyl .

19. A process according to claim 18, where the amino protecting group is benzyloxycarbonyl.

20. A process accordmg to any precedmg claim, wherein A' and A? taken together are 0= or
10 RM™-N=,

21. A process to prepare S-aminomethyl substituted oxazolidinone amines of formula (VII)

15 ' o

Rt\lJL | | Vi)

20 where R, is as defined in claim 1, which comprises: _
(1) contacting a 5-hydroxymethyl substituted oxazolidinone alcohol of formula (III) as
defined in claim 1 with a sulfonylating agent selected from formulae V.-V,

M,-SO,-CH,s(NO,),,Cly A

. . O[-SO,-CHs(NO,),,Cl,5], ' Vo)

25 B  0(S0,F), A
| ~ O(SO,CFy), \A)

wheren; isOandn,is2,30r4;n, is 1 and n,is O or 1; or n, is 2 and n, is 0;
n,is 5 - (n, + n,); and -
M, is Cl or Br; and

30 2 contacting the resultant oxazolidinone sulfonate of formula (VL-V)

0

" \/U\o | |
- | [ M : : | (Vla or VIb)

o CHy=— 0 —— S0, CH (N0 Clyg
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20 25. A process accordi n m“ﬁ“‘m(“gm ﬁ‘“t 21 to 24, where step: (2) is
per f Qrmed at 6004.8 QB8 kPa 6. A process-according to claim
25, where step (2) is perfontfd at td 34 kPa (0 to 5 psig). 25 27. A
process according to claim25 where step. (2) is performed at atnospheric
pressure. 28. A process according to any of clains 21 to 27, where step (2)
is performed at 60[err]C or less. 30 &9. A process according to any of
claims 21 to 28, where step (2) is pdgfforned in the presence of an aromatic
al dehyde. 30. A process accordi oal m 29, where the al dehyde is Ar-
where Ar is phenyl optionally substjtutjed with F, A, Br, Cerr]-Cerr]
alkyl, HO Jerr]-N, -CH{err]-Oor Cferr err]-O 53 31 A process

accor di ng to claim?29, where the al dehydecHes—satTc3datdehyde. 32. A process
accordingso any of claims 21 to 31, where Merr] is . 5 33. A process
according to any of claims 21 to 32, where step (1) is performed in the

. presence of water. 34. A process accgrdl ng to any of clains 21 to 33, where
Rlerr] is as defined in cIaimlé%' or/Hlaim14. 10

N |
'—'—.-‘L (Vid)
CHp;— 0 —— 80,—CF, _
10
with ammonia at a pressure of less than 207 kPa (30 psig).

22. A process according to claim 21, where the sulfonylating agent is of formula Va.

- 15 23. A process according to claim 22, where the sulfonylating group is selected from 2-
nitrobenzenesulfonyl, 3-nitrobenzenesulfonyl, 4-nitrobenzenesulfonyl, 2,4-dinitrobenzenesulfonyl
and 2,5-dichlorobenzenesulfonyl.

24. A process according to claim 23, where the sulfonylating group is 3-nitrobenzenesulfonyl.
20 _

25. A process according to any of claims 21 to 24, where step (2) is performed at 0 to 138 kPa

(0 to 20 psig).

26. A procesf_according to claim 25, where step (2) is performed at 0 to 34 kPa (0 to 5 psig).
25 |
27. A process according to claim 25 where step (2) is performed at atmospheric pressure.

28. A process according to any of claims 21 to 27, where step (2) is performed at 60°C or less.

30 29. A process accordihg to any of claims 2110 28, where step (2) is performed in the presence
of an aromatic aldehyde.

30. A process according to claim 29, where the.aldehyde is Ar-CHO where Ar is phenyl
optionally substituted with F, Cl, Br, C,-C; alkyl, HO, O,N, CH,-O or C,H,-O.
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35. An oxazol j di none sul fonate of forrrul a. iVIa or VIb) as defined in claim

20 36. An o$29HPiH none sululi EIIILMH"HH HI b) accor di ng.to, cI ai m 35,
whi ch is: 3-nitrobenzenesul

(R -[N-3-[3-fluoro-4-(N1-(4- carbo'benzoxy)pl per azi nyI] 15
phenyl ] - 2- oxo- 5-oxazol i di nyl ] met hanol , 2-nitrobenzenesul fonate ester

(R -[N3-[3- \Bﬂuermjocgss[ aqearding to claim 29, where the aldehyde is salicylaldehyde.

car bobenzoxy) pi perazi nyl ] phenyl ] - 2- oxo- 5- oxazol i di nyl ] met hanol ,

2, 4-di ni trobenzenesul fonate ester (R)-[ N-3-[3- quoro-4-[N—1-(4-

car bobenzoxy Bpi Aeracessmactdriing ny iy oF-cleims 31 @317 elhiefd My ls]aret hanol , 20

(R -[ N-3-[ 3-fl uoro-4-[N--1-(4-carbobenzoxy) pi per azi nyl ] phenyl ] - 2 0XO0- 5-
oxazol i di nyl ] met hanol 4-chl orobenzenesu] fonate ester,

(R) - [ N- 3- [53- 83.Uq peocéss] dkokding 16 afyRsTRBMEOAY doli2) $her sEB{)' A PRSReHbIned- ift $1¥ présence
oxazol i di nyl ] pet hanol 2, 5-di chl or obenzenesul f onate ester

(R -[N3-[3- f WaieH- 4- [N—l (4- car bobenzoxy) pi per azi nyl]phenyl] 2- 0X0-5- 25
oxazol i di nyl ] net hanol 4-nitrobenzenesul fonate ester,

(R -[N-3-[3-fl uoro-4-norphol i nyl phenyl ] - 2- oxo- 5- oxazol i di nyl ] met hanol 3-

ni t r obenzeneddl A prasess acenrding to any of claims 21 to 33, where R, is as defined in claim 13 or claim
(R -[ N-3-[ 3- “ uor o- 4- nor phol i nyl phenyl ] - 2- oxo- 5- oxazol i di nyl ] net hanol 4-

ni trobenzenestul fonate ester, 30

(R) - [ N-3-1p3- f | uor o- 4- nor phol i nyl phenyl ] - 2- oxo- 5- oxazol i di nyl ] met hanol 2-
nit robenzeneﬁj onat st er

(R -[N-3-[3 eXe0l %ﬁé?‘fmﬁem&mu}a VY B) as defived in ¢lgim 2Rt hanol 2, 4-

di ni trobenzenesul fonate ester,

R ]

- 36. An oxazolidinone sulfonate (VIa or VIb) according to claim 35, which is:
3-nitrobenzenesulfonate ester (R)-{N-3-{3-fluoro-4-(N-1-(4-carbobenzoxy)piperazinyl]-
15  phenyl]-2-0x0-5-oxazolidinylJmethanol, _
2-nitrobenzenesulfonate ester (R)-[N-3-[3-fluoro-4-[N-1-(4-
carbobenzoxy)piperazinyl]phenyl]-z;oxo-s-oxazolidinyl]methanol,
2,4-dinitrobenzenesulfonate ester (R)-[N-3-[3-fluoro-4-[N-1-(4-
carbobenzoxy)pipei‘azinyl]phenyl]-2-oxo-5-oxazolidinyl]methanol,
20 (R)-[N-3-[3-fluoro-4-{N-1-(4-carbobenzoxy)piperazinylJphenyl]-2-0xo-5-
oxazol idinyl]methanol 4-chlorobenzenesulfonate ester, :
(R)-[N-3-[3-ﬂubro-4-[N-l-(4-carbobenzoxy)piperazinyl]phenyl]-2-oxo-5-
oxazolidinylJmethanol 2,5-dichlorobenzenesuifonate ester,
(R)-[N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyl]Jphenyl]-2-0xo0-5-
25 oxazolidinyl]';n-ethanol 4-nitrobenzenesulfonate ester,
(R)-[N-3-[3-ﬂuoro-4-morpholmylphenyl]-2-oxo-5-oxazolldmyl]methanol 3-
nitrobenzenesulfonate ester,
(R)-[N-3-[3-ﬂuoro-4—morpholinylphenyl]-z-oxo-s-oxazolidinyl.]methanol 4-
nitrobenzenesulfonate ester,
30 (R)-[N-3- [3-ﬂuoro-4~morpholmylphenyl]-z-oxo-s-oxazol1d1nyl]methanol 2-
" nitrobenzenesulfonate ester,
(R)-[N-3-{3-fluoro-4-morpholinylphenyl]-2-0xo0-5-o0xazolidinylJmethanol 2,4-
dipitrobenzenesulfonate ester, '

(R)-[N-Sj[3-ﬂuoro-4-morpholinylphenyl]-2-oxo-5-oxazolidinyl]methanol 4-

54
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_.(R:) [N-3 [ 3-fl uoro-4-norp 0X0- 5- 0xazol i d| nyl]meth.anol 2,5-.
di chl orobenzenesul fonate ester. 5 37 An oxazol i di none sul fonate (Vla or

VI b) accordi ng to claim36, which is: 3-nitrobenzenesul fonate ester
(R-[N-3-[3-F @mbﬁnzﬁnw‘inafﬁes%’r%obenzoxy) pi perazi nyl ] -

h I]-2- 5- R t
FR)en[yl\E 2 gxo- uO?gﬁ;’-ﬂl[xﬁqsgwbimmmeimynﬁreﬂyni B QRE 5 BsRM InyMBthEncF 205"

car bobenzoxy dishjocobenrangsujfonateigstar- 2- oxo- 5- oxazol i di nyl ] met hanol , 10

2, 4-di ni trobenzenesul fonate ester (R)-[N 3- [3 fluoro-4-[N-1- (4-

car bobenzoxy) pi perazi nyl ] phenyl ] - 2- oxo- 5- oxazol i di nyl ] net hanol ,

(R) - [ N- 3- [53- 37 uan ox4kolidindne( shiformatd Oile oz Vib) apdopdingito ¢iaiin| mm}jdh]iszz- 0X0- 5-

l'i di nyl th | 4-chl b t : ' . .
R TN 8 T T Pkt eat SRR SRl g wampmronnmpgs
oxazol i di nyl % mo.gomlﬁﬁylpﬁmazenesul fonate ester,
(R-[N3-[3-fluoro-4-[N-1-(4-car bobenzox ).pi per azi nﬁ/l ] phenyl ]- 2 0XO0- 5-

oxazol i di nyl ] met h2rftrobenzenesubionste estar JR)- N2l aror4fN
(R)-[N-3-[3- ufueseazo&ymsm,mxéngnw&s&mm&mﬂaﬂ&' di nyl ] net hanol  3-

10 2,4-dinitrobenzenesulfonate ester (R)-[N-3-[3-fluoro-4-[N-1-(4-
carbobenzoxy)piperazinyl]phenyl]-2-0x0-5-oxazolidinylJmethanol,
(R)-[N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyl]phenyi}-2-oxo-5-
‘oxazolidinyl]Jmethanol 4-chlorobenzenesulfonate ester,
(R)-[N-3-[3-fluoro-4-[N-1-(4-carbobenzoxy)piperazinyl]phenyl]-2-0xo-5-
15 oxazolidinyljmethanol 2,5-dichlorobenzenesulfonate ester,
(R)-[N-3-[3-ﬂuoro-4-[N-1-(4-carbobenzoxy)piperazinyl]phenyl]-Z-oxo-S—
oxazolidinylJmethanol 4-nitfobenzen%ulfonaté ester, or
(R)-{N-3-[3-fluoro4-morpholinylphenyl]-2-oxo-5-oxazolidinylJmethanol 3-
nitrobenzenesulfonate ester.
20
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(V) R,-CO- where R‘:s (A) H-, (B) C,C, alkyl, (C) C,-C, cycloalkyl, (D) (C,-C,
alkyl)-O-, (E) C1,C-CH,-O-, (F) H,C=CH-CH,-0-, (G) $-CH=CH-CH,-0-, (H) $-CH,-O-, (T)

p-methoxyphenyl-CH,-O-, (J) p-nitrophenyl-CH,-0-, (K) ¢$-O-, (L) CH,-CO-CH,-, M)
(CH,),Si-O-,

5 (V) R,-S0,;- where R, is: (A) methyl, (B) ¢-, (C) p-methylphenyl or (D) $-CH,-.

19. A process according to claim 18, where the amino protecting group is beazyloxycarbonyl.

20. A process according to any preceding claim, wherein A' and A? taken together are 0= or
10 RM-N=
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