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0 H30-C(OHCH2)2-C(O)-.

g) R9-S02-,
O

h) A (EM VIII , or

i) R12-NH-C(O)-;

wherein R9 is

a) -CH3,

b) -CHQCI

c) -CH2CH=CI-I2,

d) aryl, or

e) -CH2CN;

wherein R10 and RH are independently

a) H-.

b) CH3—; or

R10 and R11 taken together are -CH2-CH2-;

wherein R12 is -(CH2)p-aryl;
wherein R13 is

a) R20-C(R10XRn)-C(0)-.
b) R30-C(O)-,

c) R4-0(0)-,

d) 119-502-, or
e) R12-NH-C(O)-;

wherein m is zero (0) or one (1);

wherein n is one (1) to three (3), inclusive;

wherein p is zero (0) or one (1);

PCT/US96/14135

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

.1?’

-Cl,

-OCH3,

-OH,

-Nn2,

401-C4)aJkyl,

-0-C(O)-OCH3,

-N02, or

3°3,:9£E:&€E°,
MYLAN - EXHIBIT 1006 - Part 6 of 14
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i) -CN;

with the following provisos:

1) in the moiety of formula II, z1 is -CH(R5)-CH2- wherein R5 is (cl-
C3)alkyl, only when n is one (1), A1 is H and A2 is R20-CH2-C(O)-NH-, R3O-C(0)-
NH-, or R4—(-3(0)-NH-; and

2) in the moiety of formula II, when Z1 is —CH2-, n is one ( 1).

The present invention more particularly provides:

The compound of claim 1 wherein Q1 is the moiety of formula II;

The compound of claim 1 wherein Q1 is the moiety of formula III;

The compound of claim 1 wherein Q1 is the moiety of formula IV;

The compound of claim 1 wherein Q1 is the moiety of formula V;

The compound of claim 1 wherein one of X1 and X2 is -H and the other is -F

or wherein X1 is -F and X2 is -F; and

The compound of claim 1 wherein R1 is acetyl.

The compounds of the present invention are named according to the IUPAC

or CAS nomenclature system.

The carbon atom content of various hydrocarbon-containing moieties is

indicated by a prefix designating the minimum and maximum number of carbon

atoms in the moiety, i.e., the prefix Ci-Cj indicates a moiety of the integer "i" to the

integer "j" carbon atoms, inclusive. Thus, for example, (C1-C3)alkyl refers to alkyl of

one to three carbon atoms, inclusive, or methyl, ethyl, propyl and isopropyl, straight
and branched forms thereof.

Throughout this application, abbreviations which are well known to one of

ordinary skill in the art may be used, such as "Ph" for phenyl, "Me" for methyl, and

"Et" for ethyl.

The following Charts I-IX describe the preparation of the parent amine

compounds, which are the starting compounds from which the N-oxide compounds of

the present invention are prepared. All of the starting compounds are prepared by

procedures described in these charts or by procedures analogous thereto, which

would be well known to one of ordinary skill in organic chemistry. The following

applications and publications which further describe and exemplify these procedures

are hereby incorporated by reference herein: WO 95/07271, published 16 March

1995; W096/15130, published 23 May 1996; WO 95/25106, published 21 September

1995; W096/13502, published 9 May 1996; WO 93/23384, published 25 November

1993; W0 95/4684, published 1 June 1995; and PCT/US96/05202, filed 18 April
1996.
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In the text below corresponding to these charts, the formula at the lefl:

margin corresponds to a specific Q2 moiety in the charts and the other variables are

as defined with X1 and X2 most often being hydrogen or fluorine and R1 most ofien

being -COCI-I3, for purposes of example only.

’ CHART 1

I-A Using the procedures from WO 95/07271, published 16 March 1995, page

21, line 33, thru page 23, line 32 for preparation of the intermediate sulfide

and then oxidation to the sulfone using the general procedures from WO

95/07271, published 16 March 1995, page 15, line 32 thru page 16, line 14.

I-B Using the procedures described in WO 95/07271, published 16 March 1995,

page 21, line 33, thru page 23, line 32, but substituting oxazolidine for

thiazolidine.

CHART II

II-A Using the general procedures from WO 95/07271, published 16 March 1995,

page 12, line 31, thru page 16, line 14.

II-B Using the general procedures from WO 95/07271, published 16 March 1995,

page 12, line 31 thru page 16, line 14, but substituting 2-

methylthiomorpholine for thiomorpholine. 2-Methylthiomorpholine is

prepared according to the procedure of Gallego, et al, J. Org. Chem, 1993,

58, 3905-11.

II-C Using the general procedures from W096/15130, published 23 May 1996,

Examples 2 and 3 at page 14, line 24, thru page 17, line 21.

CHART III

III-A Using the general procedures from WO 95/07271, published 16 March 1995,

page 19, line 6, thru page 21, line 13; and page 23, line 33, thru page 24,

line 35.

III-B Using the general procedures from W096/15130, published 23 May 1996,

Example 1 at page 12, line 1, thru page 14, line 22.

CHART IV

IV-A Using the general procedures from WO 95/25106, published 21 September

1995, page 20, line 27 thru page 22, line 5 but substituting azetidine for

piperidine.

IV-B Using the general procedures of W096/13502, published 9 May 1996,

Example 11 at page 53, line 32 through page 56, line 3, but substituting 1-

(diphenylmethyl)—3-azetidinone in place of 1-benzyl-3-pyrrolidinone. 1-

(Diphenylmethyl)-3-azetidinone can be prepared by the procedure of

-3-
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Chatterjee, et al, Synthesis, 1973, 153-4.

From IV-B using the general procedure from W096/13502, published 9 May

1996, page 66, line 4 through line 17.

From IV-C using the general procedure from WO 95/25106, published 21

September 1995, page 28, line 26 through page 29, line 5.

Using the general procedures from W096/13502, published 9 May 1996,

Example 2 at page 33, line 4, thru page 36, line 22.

Starting with IV-E, and using procedures well known for acetylation; e.g.,

acetic anhydride and triethylamine in a suitable solvent.

Using the general procedures from W096/13502, published 9 May 1996,

Example 7 at page 43, line 36, thru page 47, line 28.

Using the general procedures from W096/13502, published 9 May 1996,

Example 6 at page 40, line 31, thru page 43, line 34.

Using the procedures of W096/13502, published 9 May 1996, Example 1 at
page 29, line 25 thru page 33, line 2.

Wherein R2 is H; using the procedure described in W096/13502, published

9 May 1996, Examples 12 and 13 at page 56, line 19 thru page 59, line 4,

but substituting 3-acetylaminoazetidine hydrochloride in place of 3-

(trifluoroacetylamino)pyrrolidine hydrochloride. 3-Acetylaminoazetidine

hydrochloride is prepared by the procedure of Nisato, et al., J. Heterocycl.
Chem. 1985, 22, 961-3.

Wherein'R2 is methyl; using the procedure described in W096/13502,

published 9 May 1996, Examples 12. 13 and 14 at page 56 line 19 thru page

59 line 27, but substituting 3-acetylaminoazetidine hydrochloride in place of

3-(trifluoroacetylamino)pyrrolidine hydrochloride and substituting

methoxyacetyl chloride in place of benzyloxyacetyl chloride.

Wherein R2 is benzyl; using the procedure described in W096/13502,

published 9 May 1996, Examples 12, 13 and 14 at page 56 line 19 thru page

59 line 27, but substituting 3-acetylaminoazetidine hydrochloride in place of

3-(trifluoroacetylarnino)pyrrolidine hydrochloride.

Wherein R2 is acetyl; using the procedure described in W096/13502,

published 9 May 1996. Examples 12, 13 and 14 at page 56 line 19 thru page

59 line 27, but substituting 3-acetylaminoazetidine hydrochloride in place of

3-(trifluoroacetylamino)pyrrolidine hydrochloride and substituting

acetoxyacetyl chloride in place of benzyloxyacetyl chloride.-

Wherein R3 is methyl, ethyl, propyl, or phenyl; using the procedure

-9-
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described in W096/13502, published 9 May 1996, Examples 12, 13 and 14

at page 56 line 19 thru page 59 line 27, but substituting 3-

acetylaminoazetidine hydrochloride in place of 3-(triiluoroacetyl-

amino)pyrrolidine hydrochloride and substituting methyl, ethyl, propyl, or

phenyl chloroformate in place of benzyloxyacetyl chloride.

Wherein R4 is hydrogen; using the procedure described in W096/13502,

published 9 May 1996, Examples 12, 13 and 14 at page 56 line 19 thru page

59 line 27, but substituting 3—acetylan1inoazetidine hydrochloride in place of

3—(trifluoroacetylamino)pyrrolidine hydrochloride and substituting methyl

formate in place of benzyloxyacetyl chloride.

Wherein R4 is all others listed; using the procedure described in

W096/13502, published 9 May 1996, Examples 12, 13 and 14 at page 56

line 19 thru page 59 line 27, but substituting 3-acetylaminoazetidine

hydrochloride in place of 3-(trifluoroacetylaminwpyrrolidine hydrochloride

and substituting the appropriate acid chloride in place of benzyloxyacetyl

chloride. 1

Using the general procedures of W096/13502, published 9 May 1996,

Example 1, Steps 2 thru 7, at page 30, line 14 thru page 33, line 2, but

substituting methyl N-benzylazetidine-3-carboxylate in place of 1-(diphenyl-

methyl)-3-methoxyazetidine. Methyl N-benzylazetidine-3-carboxylate can be

prepared by the procedure of Mason, et al, EP 169602 A1.

Starting with IV-M and using the general procedures of WO 95/25106,

published 21 September 1995, page 22, line 11 through line 20.

CHART V

Using the procedure from WO 95/25106, published 21 September 1995, page

20, Example 1, but using pyrrolidine instead of piperidine.

Using the procedures of W096/13502, published 9 May 1996, Example 11 at

page 53, line 32, thru page 56, line 3.

From V-B, following the procedure of W096/13502, published 9 May 1996,

page 56, lines 4 through 17.

From V-C. using the general procedure of WO 95/25106, published 21

September 1995, page 28. line 26, thru page 29, line 5.

Using the procedures described in W096/13502, published 9 May 1996.

Example 10 at page 50. line 25, thru page 53. line 30. Or, from V-C by

reduction using methods well known in the art such as sodium borohydride

in methanol.
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From V-E using standard acetylation procedures; e.g., acetic anhydride in

pyridine.

As described in W096/13502, published 9 May 1996, Example 7 at page 43,

line 36. thru page 47, line 28 but substituting 1-benzyl-3-methyl-3-

pyrrolidinol hydrochloride for 1-(diphenylmethyl)-3-methyl-3-azetidinol

hydrochloride. 1-Benzyl-3-methyl-3-pyrrolidinol hydrochloride can be

prepared from 1-benzyl-3-pyrrolidinone by methods known in the art, eg,

reaction with methylmagnesium bromide and treatment of the product with

one equivalent of hydrochloric acid. 1-Benzyl-3-pyrrolidinone is

commercially available.

Using the general procedures of W096/13502, published 9 May 1996,

Example 6 at page 40, line 31 through page 43, line 34, but substituting 1-

benzyl-3-methyl-3-pyrrolidinol hydrochloride (prepared as described above)

in place of 1—(diphenylmethyl)-3-methyl-3-azetidinol hydrochloride.

As described in W096/13502, published 9 May 1996, Example 1 at page 29,

line 25, thru page 33, line 2, but substituting commercially available 1-

benzyl-3-pyrrolidinol for 1-(diphenylmethyl)-3-azetidinol.

Wherein R2 is H and R5 is H; using the procedure described in

W096/13502, published 9 May 1996, Examples 12 and 13 at page 56, line

19, thru page 59, line 4;

Wherein R2 is methyl and R5 is H; using the procedure described in

W096/13502, published 9 May 1996, Example 12 at page 56, line 19 thru

page 58, line 27 but substituting methoxyacetyl chloride for benzyloxyacetyl
chloride.

Wherein R2 is benzyl and R5 is H; using the procedure described in

W096/13502, published 9 May 1996, Example 12 at page 56, line 19 thru

page 58, line 27.

Wherein R2 is acetyl and R5 is H; using the procedure described in

W096/13502, published 9 May 1996, Example 12 at page 56, line 19 thru

page 58, line 27 but substituting acetoxyacetyl chloride for benzyloxyacetyl

chloride.

Where R2 is H and R5 is methyl; using the procedures described in

W096/13502, published 9 May 1996, Example 15 at page 62, lines 5-28.

Wherein R2 is benzyl and R5 is methyl; using the procedures described in

W096/13502, published 9 May 1996, Example 15, Step 1, at page 62, lines

5-19. ’

-11-
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V-K

V-K

V-L
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Wherein R2 is methyl or acetyl and R5 is methyl; using the procedures

described in W096/13502, published 9 May 1996, Example 15, Step 1, at

page 62, lines 5-19, but substituting methoxyacetyl chloride or acetoxyaoetyl

chloride for benzyloxyacetyl chloride.

Wherein R5 is other alkyl; using the general procedures described above but

subsituting other 4-alkyl-3-aminopyrrolidines in place of 3-amino-4-

methylpyrrolidine.

Wherein R5 is methyl, ethyl, propyl or phenyl and R5 is H; using the

procedure described in W096/13502, published 9 May 1996, Example 12 at

page 56, line 19 thru page 58, line 27 but substituting methyl chlorofor-

mate, ethyl choroformate, propylchloroformate, or phenylchloroformate for

benzyloxyacetyl chloride.

Wherein R5 is methyl, ethyl, propyl, or phenyl and R5 is methyl; by

reaction of (S)-(N)-[[[3-fluoro-4-(3-aminoaz-methylpyrrolidinyl)phenyl]-2-oxo-

5-oxazolidinyllmethyllacetamide with the appropriate chloroformate. The

above amine is prepared according to the procedures of W096/13502,

published 9 May 1996, Example 14, Steps 1-8, at page 59, line 6 through

page 61, line 29.

Wherein R5 is other alkyl; From the appropriate amine and chloroformate.

The amine is prepared according to the procedures of W096/13502,

published 9 May 1996, Example 14, Steps 1-8, at page 59, line 6 through

page 61, line 29, but starting with other 3-alkyl-4-aminopyrrolidines in

place of 4-amino-3-rnethylpyrrolidine.

Where R4 is H and R5 is H; using the procedure described in W096/13502,

published 9 May 1996, Example 12 at page 56, line 19 thru page 58, line 27

but substituting methyl formate in place of benzyloxyacetyl chloride.

Where R4 is all others listed and R5 is H; using the procedure described in

W096/13502, published 9 May 1996, Example 12 at page 56, line 19 thru

page 58, line 27 but substituting the appropriate acid chloride in place of

benzyloxyacetyl chloride.

Where R4 is H and R5 is methyl; by reaction of formic acid and

dicyclohexylcarbodiimide. The required amine is prepared according to the

procedures of W096/13502, published 9 May 1996, Example 14, Steps 1-8,

at page 59, line 6 through page 61, line 29.

Where R4 is all others and R5 is methyl; by reaction of (S)-(N)~[[[3-fluoro-4-

(3-amino-4~methylpyrrolidinyl)phenyl]-2-oxo-5-

.12-
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oxazolidinyllmethyllacetamide with the appropriate acid chloride. The

required amine is prepared according to the procedures of W096/13502,

published 9 May 1996, Example 14, Steps 1-8, at page 59, line 6 through

page 61, line 29.

Where R5 is other alkyl; Using the above procedures, but starting with

other 3-alkyl-4-aminopyrrolidines in place of 4-amino-3-methylpyrrolidine.

Using the general procedure from WO 95/25106, published 21 September
1995, page 22, lines 6 through 12, 5, but using pyrrolidine-3-carboxylic acid

methyl ester instead of piperidine-4-carboxylic acid ethyl ester. Pyrro1idine-

3-carboxylic acid methyl ester is prepared by the procedure of Morgans, et

al, Tetrahedron Lett., 1979, 1959.

From V-M, using the general procedure of WO 95/25106, published 21

September 1995, page 22, lines12 through 20.

CHART VI

Using the general procedures from WO 95/25106, published 21 September

1995, page 20, line 27, thru page 22, line 5.

Using the procedure of WO 95/25106, published 21 September 1995, WO

95/25106, published 21 September 1995, page 22, line 21 thru line 26.

From VI-B, using the procedure from WO 95/25106, published 21

September 1995, page 22, lines 27 through 35.

From VI-C, using the procedure from WO 95/25106, published 21

September 1995, page 28, line 26 thru page 29, line 5.

Prepared from VI-C by reduction via standard procedures known in the art;

eg, sodium borohydride in methanol.

Prepared from VI-E by procedures known in the art; eg, acetic anhydride

and triethylamine.

Using the procedures from W096/13502, published 9 May 1996, Example 7,

page 43, line 36 thru page 47, line 28 but substituting commercially

available 4-hydroxy-4-methylpiperidine for 3-hydroxy-3-methylazetidine.

Using the procedures from WO 95/25106, published 21 September 1995,

page 20, line 27 thru page 22, line 5, but substituting 4-methoxy—4-

methylpiperidine in place of piperidine. 4-Methoxy-4-methylpiperidine can

be prepared according to the procedure of McManus, et al, J. Med. Chem.,

1965, 8, 766-776.

Using the procedures from WO 95/25106, published 21 September 1995,

page 20 line 27 thru page 22, line 5, but substituting 4-methoxypiperidine

.13-
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for piperidine. 4-Methoxypiperidine can be made by the procedure of

McManus, et al, J. Med. Chem., 1965, 8, 766-776.

Wherein R2 = H; Prepared by reaction of (S)-N-[[3-[4-(4-aminopiperidinyl)-3

iluoropheny1]-2-oxo-5-oxazolidinyl]methyllacetamide (prepared according to

the procedures of WO 95/25106, published 21 September 1995, page 22,

1ine36 thru page 23, line 24) with acetoxyacetyl chloride and triethylamine

followed by hydrolysis of the acetoxy group with methanolic potassium

carbonate.

Wherein R2 = methyl; prepared by reaction of the starting material of VI-J

(R2 = H) with methoxyacetyl chloride and triethylamine.

Wherein R2 is benzyl; prepared by reaction of the starting material of VI-J

(R2 = H) with benzyloxyacetyl chloride and triethylamine.

Wherein R2 is acetyl; prepared by reaction of the starting material of VIJ

(R2 = H) with acetoxyacetyl chloride and triethylamine.

Wherein R3 is methyl, ethyl, propyl, or phenyl; prepared by reaction of the

starting material of VI-J (R2 = H) with methyl-, ethyl-, propyl-, or

phenylchloroformate.

Wherein R4=H; By reaction of the starting material of VI-J (R2 = H) with

methylformate.

Wherein R4 = all others listed; By reaction of the starting material of VI-J

(R2 = H) with the appropriate acid chloride.

Using the procedure from WO 95/25106, published 21 September 1995, page

22, line 6 thru line 12.

Using the procedure from WO 95/25106, published 21 September 1995, page

22, lines 12 through 20.

CHART VII

Using the general procedures of WO 95/25106, published 21 September

1995, page 20, line 27 through page 22, line 5, but substituting

commercially available azepine in place of piperidine.

Using the procedure of WO 95/25106, published 21 September 1995, page

22, line 21 thru line 26 but substituting 1,4-dioxo-8-aza-spiro[4.6]undecane

for 1,4-dioxo-8-aza-spiro[4.5]decane. 1,4-Dioxo-8-aza-spiro[4.6]undecane can

be prepared by the procedure of R. A. Johnson, et al, J. Org. Chem., 1968.

33, 3187-3195.

From VII-B. following the procedure of W096/13502, published 9 May 1996,

page 56, lines 4 through 17.

-14-
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From VII-C using the general procedure of WO 95/25106, published 21

September 1995, page 28, line 26. thru page 29, line 5.

Prepared from VH-C by reduction via standard procedures known in the

art; eg, sodium borohydride in methanol.

Prepared from VII-E by procedures known in the art; eg, acetic anhydride
and triethylamine.

Using the procedures from W096/13502, published 9 May 1996, Example 7,

page 43, line 36 thru page 47, line 28 but substituting 4-hydroxy-4-methyl-

azepine for 3-hydroxy-3-methylazetidine. 4-Hydroxy-4-methylazepine can

be prepared by the procedure pf Grob, et al, Helv. Chim.Acta. 1962, 45,
1823-1830.

Using the general procedures of WO96/13502, published 9 May 1996,

Example 6, page 40, line 31 through page 43, line 34, but substituting 1-

benzyl-4-methyl-4-azepinol in place of 1-(diphenylmethyl)-3-methyl-3-

azetidinol hydrochloride. 1-Benzyl-4-methyl-4-azepinol can be prepared by

the reaction of methyl magnesium bromide with 1-benzyl-4-azepinone. 1-

Benzyl-4-azepinone can be prepared by the procedure of Casy, et al, J.
Chem. Soc. 1964, 5130-5132.

As described in W096/13502, published 9 May 1996, Example 1, at page 29,

line 25, thru page 33, line 2, but substituting 1-benzyl-4-azepinol for

1-(diphenylmethyl)-3-azetidinol. 1-Benzyl-4-azepinol can be prepared by the

procedure of S. Sakanoue, et al, Chem. Pharm. Bull., 1990 38, 2981-2985.

Wherein R2 is H; using the procedure described in W096/13502, published
9 May 1996, Examples 12 and 13, page 56, line 19, thru page 59, line 4 but

substituting 4—(trifluoroacetylamino)azepine in place of 3-

(trifluoroacety1amino)pyrrolidine. 4—('I‘rifluoroacetylamino)azepine can be

prepared by reaction of 1-benzyl-4-azepinamine with trifluoroacetic

anhydride in a suitable solvent such as chloroform, followed by removal of

the benzyl protecting group via hydrogenolysis using palladium on carbon

as a catalyst in a solvent such as ethyl acetate. 1—Benzyl-4-azepinamine can

be prepared by the procedure of Morosawa, et al, Bull. Chem. Soc. Jpn.,
1958, 31, 418-422.

Wherein R2 is methyl; using the procedure described in W096/13502,

published 9 May 1996, Example 12, page 56, line 19 through page 58, line

27, but substituting 4—(trifluoroacetylamino)azepine for 4-

(trifluoroacetylarnino)pyrrolidine and substituting methoxyacetyl chloride in

-15.
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place of benzyloxyacetyl chloride.

Wherein R2 is benzyl; using the procedure described in WO96/13502,

published 9 May 1996, Example 12, page 56, line 19 through page 58, line

27, but substituting 4-(triiluoroacetylaminohzepine for 4-(trifluoroacetyl-

amino)pyrrolidine.

Wherein R2 is acetyl; using the procedure described in W096/13502,

published 9 May 1996, Example 12, page 56, line 19 through page 58, line

27, but substituting 4-(trifluoroacetylaminohzepine for 4—(trifluoroacetyl-

amino)pyrrolidine and substituting acetoxyacetyl chloride in place of

benzyloxyacetyl chloride.

Wherein R3 is methyl, ethyl, propyl, or phenyl; prepared by reaction of (S)-

N-[[3-[4—(4-aminoazepinyl)-3—fluorophenyl]-2-oxo-5-oxazolidinyl]methyl]-

acetarnide (prepared as an intermediate in the synthesis of VII—J) with the

appropriate chloroformate and triethylamine in chloroform.

Wherein R4 is H; Prepared by reaction of (S)-N-[[3-[4-(4-aminoazepinyl)-3-

fluorophenyl]-2—oxo-5-oxazolidinyflmethyllacetamide (prepared as an

intermediate in the synthesis of VII-J) with formic acid according to the

general procedure of WO 93/23384, published 25 November 1993, page 23,
lines 4-17.

Wherein R4 is all others; Prepared by reaction of (S)-N-[[3-[4-(«L

aminoazepinyl)-3-fluorophenyl]-2-oxo-5-oxazolidinyllmethyl]acetamide

(prepared as an intermediate in the synthesis of VII~J) with the appropriate

acid chloride and triethylamine.

Using the procedure from WO 95/25106, published 21 September 1995, page

22, line 6 thru line 12, but substituting azepine-4-carboxylic acid ethyl ester

in place of piperidine-4-carboxylic acid ethyl ester. Azepine-4-carboxylic

acid ethyl ester can be prepared from azepine-4-carboxylic acid by normal

procedures known in the art, eg, reaction with ethanol and hydrochloric

acid. Azepine-4-carboxylic acid can be prepared by the procedure of

Krogsgaard—Larsen, et al, Eur. J. Med. Chem. Chim. Ther., 1979, 14, 157-

164.

From VII-M, using the general procedure of WO 95/25106, published 21

September 1995, page 22, lines12 through 20.

CHART VIII

Wherein R2 = H; According to the procedure of WO 95/14684, published 1

‘June 1995, page 9, lines 1-28.

- 15-
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Wherein R2 = methyl; Awarding to the general procedures of W0 93/23384,

published 25 November 1993, page 19, lines 26- 33.

Wherein R2 = benzyl; According to the procedure of W0 95/14684, published
1 June 1995, page 9, lines 1-14.

Wherein R2 = acetyl; According to the procedure of WO 95/14684, published
1 June 1995, page 28, lines 24-35.

Wherein R3 = Me, Et, Pr, or Ph; Using the general procedure from W0

93/23384, published 25 November 1993, page 23, lines 19-28 and

substituting methyl-, ethyl, propyl, or phenylchloroformate as appropriate.

Wherein R4 = H; Using the general procedures from W0 93/23384,

published 25 November 1993, page 23, lines 4-17.

Wherein R4 = all others; Using the general procedures from WO 93/23384,

published 25 November 1993, page 23, lines 19-28, and substituting the

appropriate acid chloride for methylchloroformate.

Prepared according to the general procedure found in W0 93/23384,

published 25 November 1993, page 25, lines 13-25.

Prepared according to the general procedure from W0 93/23384, published

25 November 1993, page 25, lines 13-25, but substituting commercially

available 5-oxo-2-tetrahydrofurancarboxylic acid in place of (R)-2-

tetrahydrofuranoic acid.

Prepared according to the procedure of WO 93/23384, published 25

November 1993, page 18, lines 10-17.

Prepared from N-[[3-[4-[3-fluoro-4-(1—piperaziny1)]phenyl]-2-oxo-5-

oxazolidinyllmethyll-acetamide and the appropriate sulfonyl chloride using

the general procedure from WO 93/23384, published 25 November 1993,

page 23, lines 19-28. Methyl, chloromethyl, allyl, and substituted

arylsulfonyl chlorides are commercially available. Cyanomethylsulfonyl

chloride can be prepared according to the procedure of M. P. Sammes, et al,

J. Chem. Soc. (C)., 1971, 2151-2155.

Prepared from N-[[3-[4-[3-fluoro-4-(1-piperazinyl)]phenyl]-2-oxo-5-

oxazolidinyl]methyl]-acetamide and piperonyl chloride using the general

procedure from WO 93/23384, published 25 November 1993, page 23, lines

19-28. Piperonyl chloride is commercially available. .

Prepared from N-[[3-[4-[3~fluoro—4-(1-piperazinyl)]pheny1]-2-oxo-5-

oxazolidinyllmethyll-acetamide and the appropriate carboxylic acid using

the general procedure of W0 95/14684, published 1 June 1995, page 10,

-17-
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lines 4-17. The acids are commercially available.

Prepared from N-[[3-[4-[3-fluoro-4-( 1-piperazinyl)lphenyl]-2-oxo-5-

oxazolidinyl]methyl}—acetamide and the appropriate isocyanate. The

required isocyanates are commercially available.

' CHART D(

Wherein R2 is H; Prepared according to the procedures of PCT/US96/05202,

filed 18 April 1996, Examples 1, 2 and 3, page 12, line 11 through page 15,

line 7.

Wherein R2 is methyl; Prepared according to the general procedures of A

PCT/US96/05202, filed 13 April 1996, Example 2, page 14, lines 1e32, but

substituting methoxyacetyl chloride for benzyloxyacetyl chloride.

Wherein R2 is benzyl; Prepared accroding to the procedures of

PCT/US96/05202, filed 18 April 1996. Example 2, page 14, lines 16-32.

Wherein R2 is acetyl; Prepared according to the general procedures of

PCT/US96/05202, filed 18 April 1996, Example 2, page 14, lines 16-32, but

substituting acetoxyacetyl chloride for benzyloxyacetyl chloride.

Using the general procedure of PCT/US96/05202, filed 18 April 1996,

Example 2, page 14, lines 16-32, but substituting the appropriate

chloroformate for benzyloxyacetyl chloride.

Wherein R4 is H; Prepared from (S)-N-[[3-[4-[cis-3,7-diazabicyclo[3.3.0]-

octan-7-yl]-3-fluorophenyl]—2-oxo-5-oxazolidinyl]methyl]acetamide

(PCT/US96/05202, filed 18 April 1996, page 14, lines 21-24) using the

general procedures from WO 93/23384, published 25 November 1993, page

23, lines 4-16.

Wherein R4 is all others listed; Using the general procedure of

PCT/US96/05202, filed 18 April 1996, Example 2, page 14, lines 16-32, but

substituting the appropriate acid chloride in place of benzyloxyacetyl

chloride. ’

Using the general procedure of PCT/US96/05202, filed 18 April 1996,

Example 2, page 14, lines 16-32, but substituting the appropriate sulfonyl

chloride in place of benzyloxyacetyl chloride. The sulfonyl chlorides can be

obtained as described for VIII-G.

Prepared from (S)-N-[[3-[4—[cis-3,7-diazabicyclo[3.3.0]octan-7-yl]-3-

fluorophenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide (PCT/US96/05202, filed

18 April 1996, page 14, lines 21-24) and the appropriate carboxylic acid

using the general procedures of WO 93/23384, published 25 November 1993,

.18-
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page 18, lines 10-17. The appropriate carboxylic acids are commercially

available.

Prepared by combining (S)-N-[[3-[4-[cis-3,7-diazabicyclo[3.3.0]octan-7-yl]-3-

fluorophenyl]-2-oxo-5-oxazolidinyllmethyllacetamide (PCT/US96/05202, filed

18 April 1996, page 14, lines 21-24) and the appropriate isocyanate. The

required isocyanates are commercially available.

GENERAL PROCEDURE:

The compounds of this invention are prepared by oxidation of a suitable

precursor amine with any of a variety of oxidizing agents. Suitable oxidants include

pertrifluomacetic acid, meta-chloroperbenzoic acid (MCPBA), and magnesium

monoperoxyphthalate (MMPP). For example, the synthesis is shown below for the

case wherein Q1 is morpholine and the oxidant is MMPP. '

©$..,...°”°“ o
= 0 / x‘o’fi x‘ 0

“ISL °
X2 H CH3OH,0°C X2

\_k’N‘R1

Oxidation of any of the oxazolidinones of Charts I-IX in which Q2 is any of

the other groups previously described is carried out similarly.

Charts X-XVIII show the final N-oxide compounds of the present invention

which are prepared from the parent amines of Charts I-Di, respectively, by using the

 

above General Procedures.

It will be apparent to those skilled in the art that the described synthetic

procedures are merely representative in nature and that alternative synthetic

processes are known to one of ordinary skill in organic chemistry.

The compounds of the present invention have an advantage over the parent

amines in being exceedingly water soluble (see Table 1 below). For example, the

compound of Example No. 2 has a solubility of 409 mg/ml. The parent amine has a

water solubility of only 3.7 mg/ml. The N-oxide compounds of the present invention

also retain all the in uitro and in viva activities of the parent amines. The enhanced

water solubility makes the N-oxide compounds of the present invention ideal for

intravenous or injectable formulations.

49
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Table 1. Solubility Data for the N-oxides and parent amines.

N-Oxide Solubility

(mymL)

 
 

 
  Example Number Parent Amine

' Solubility (mg/mL)

  
Pmcedure for Measuring Solubility:

In all solubility studies, an excess of compound is added to 0.5 to 1 ml of

10 pH 7. 50 mM phosphate bufl'er or other vehicle of interest. The samples are

capped and stirred via magnetic stir bars for 24 to 48 hours at room

temperature. Samples are filter centrifuged (800 x g) for 5-10 minutes

through Millipore Ultrafree-MC 0.22 micron filter units. The supernate is

analyzed by either UV or HPLC to quantitate the drug concentration. Results of the

15 solubility testing of the compounds of the present invention are given above in Table

1.

The oxazolidinone compounds of the present invention have useful activity

against a variety of microorganisms. The in vitro activity of compounds of the

present invention are assessed by standard testing procedures such as the

20 determination of minimum inhibitory concentration (MIC) by agar dilution as

described in "Methods for Dilution Antimicrobial Susceptiblity Tests for Bacteria

That Grow Aerobically" (MFT) published January 1993 by the National Committee

for Clinical Laboratory Standards (NCCLS), 771 East Lancaster Avenue, Villanova,

Pennsylvania 19084, USA. The activity of selected compounds of the present

25 invention against Staphylococcus aureus and Streptococcus pneumoniae are shown in

Table 2.

-20.
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Table 2. Activity of the N-oxides against S. Aureus and S. Pneumoniae.

Example

 
As such, the compounds of the present invention are useful for treating

microbial infections in humans or other warm-blooded animals by administering to a

patient in need thereof an eflective amount of a compound of Formula I. The

compound is administered in a pharmaceutical composition orally, parenterally

(such as subcutaneously or intravenously), or topically. Preferably the compound is

administered in an amount of from about 0.1 to about 100 mg/kg of body weight/day,

more preferably, from about 3.0 to about 50 mg/kg of body weight/day.

The following compounds of the present invention (with cross-references to

the formulas in the charts below) are preferred:

X-A R1 = COCH3, x1 = F‘, X2 = H: (S)-N-[[3-[3-fluoro-4-(1,1—dioxothiazolidin-3-

yl)phenyl]-2—oxo-5-oxazolidinyllmethyllacetamide N-oxide.

X-B R1 = cocns, X1 = F, x2 = H: (S)«N-[[3-[3-fluoro-4-(3-oxazolidinyl)lPhenyl]-

2-oxo-5—oxazolidiny1] methyl] acetamide N-oxide.

XI-A R1 = COCH3, x1 = F, X2 = H: (S)-N-[[3—[3-fluoro—4-(1,1-dioxothio-

morpholin-4-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide N-oxide.

x1.c R1 = COCH3,X1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-[(lS,4S)~2-thia-2,2-dioxo-

5-azabicyclo[2.2.1]heptan-5-yl]phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide

N-oxide.

R1 = COCH3, x1 = F, X2 = F: (S)-N-[[3-[3,5-difluoro-4-morpholinyl]phenyl]-

2-oxo-5-oxazolidinylhnethyl] acetamide N-oxide.

XII-A

-21-
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R1 = COCH3, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-morpholinyllphenyl}2-

oxo-5-oxazolidinyl] methyllacetamide N-oxide.

R1 = CoCH,oH, x1 = F, x2 = H: (S)-N-[[3-[3—fluoro-4—morpho1inyl]pheny1]-

2-oxo-5-oxazolidinyllmethyllhydroxyacetamide N-oxide.

R1 = CH0, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-morpholinyllphenyl]-2-oxo-

5-oxazolidinyllmethyllformamide N-oxide. A

R1 = Co2CH3, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-morpholinyllphenyl]-2~

oxo-5—oxazolidinyllmethyllmethylcarbamate N-oxide.

R1 = COCHZCI2, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-morpholinyllphenyl}

2-oxo-5-oxazolidinyllmethylldichloroacetamide N-oxide.

R1 = COCH3, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-[( 1S,4S)-2-oxa-5-

azabicyclo[2.2.llheptan-5-y1]phenyl]-2-oxo-5-oxazolidinyllmethyflacetamide

N-oxide.

R1 = COCH3, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4—(3-oxo-1-azetid.inyl)-

phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide.

R1 = COCI-I3, x1 = F, x2 = H: (-S')—N-[[3-[3-fluoro-4-(3-methoxy—3-met.hyl-1-

azetidinyl)phenyl]-2-oxo-5-oxazolidinyl]xnethyl]acetamide N-oxide.

R1 = COCH3, x1 = F, X2 = H, R3 = CH3: (S)-N-[[3-[3-fluoro-4-[3-[(methoxy-
carbonyl)amino]-1-azetidinyllphenyll-2-oxo-5-oxazolidinyl]xnethyllacetamide

N-oxide.

R1 = COCI-I3, x1 = F, x2 = H, R2 = H: (S)-N-[[3-[3-fluoro—4-[3—[(hydroxy-

acetyl)amino]-1-azetidinyllphenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-

oxide.

R1 = COCH3, x1 = F, x2 = H: (S)-N-[[3—[3-F1uoro—4-(3-hydroxypyrro1idinyl)-

phenyl]-2-oxo-5-oxazolidinyllmethyllacetaxnide N-oxide.

R1 = COCH3, x1 = F, x2 = H, R2 = H, R5 = CH3: (S)-N-[[3-[3-Fluoro-4-(cis~
3-(hydroxyacetylamino)-4-methylpyn-olidinyl)pheny1]-2-oxo-5—oxazolidinyl]-

methyllaoetamide N-oxide.

R1 = COCH3, X1 = F, X2 = H, R3 = CH3, R5 = CH3: (S)-N—[[3-[3-Fluoro-4-
(trans-3—(met.hoxycarbonylamino)-4-methylpyrrolidinyI)phenyl]—2—oxo-5-

oxazolidinyl]methyl]acetamide N-oxide.

R1 = COCH3, x1 = F, X2 = H: (S)—N-[3—[4-(1,4-dioxa-8-aza-spiro[4.5]dec-8-

yl)-3-fluoro-phenyl]-2-oxo-oxazolidin-5-ylmethyl]-acetamide N-oxide.

R1 = COCH3, x1 = F, x1’ = H: (S)-N-[3-[3-fluoro-4—(2-hydrox}’m§thyI-1,4-

dioxa-8-aza-spiz-o[4.5]dec-8-yl)-phenyl]-2-oxo-oxazolidin-5-y1methyl]-

acetarnide N-oxide.

.22-
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XV-M R1 = COCH3, X1 = F, X2 = H: (S)-1-[4-[5-(acetylaminomethyl)-2-oxo-
oxazolidin-3-yl]-2-fluoro-phenyl]—piperidine-4-carboxylic acid ethyl ester N-

oxide.

R1 = COCH3, X1 = F, X2 = H: (S)-N-[3-[3-fluoro-4-(4-hydroxymethyh
piperidin-1-yl)-phenyl]-2-oxo-oxazolidin-5-ylrnethyl]-acetamide N-oxide.

R1 = COCH3, X1 = F, X2 = H: (S)-N-[3-[3-fluoro-4-(4-oxoazepin-1-yl)-

phenyl]-2-oxo-oxnzolidin-5-ylmethyl]-acetamide N-oxide.

XVII-B R1 = COCH3, X1 = H, X2 = H, R3 = CH3: (S)74—(4-(5-((acetylarnino)methyl)—

2-oxo-3-oxazolidinyl)phenyl)-1-piperazinecarboxylic acid, methyl ester N-

XVI-C

oxide.

XVII-B R1 = COCH3, X1 = F, X2 = H, R3 = CHZCH3: (S)-4-(4-(5-((acetylaxm'no)-

methyl)-2-oxo-3-oxazolidinyl)-2-fluorophenyl)-1-piperazinecarboxylic acid,

ethyl ester N-oxide.

XVIII-A R1 = COCI-I3, X1 = F, X2 = H, R2 = H: (S)-N-[[3-[3-fluoro-4-[cis-3-(hydroxy
acetyl)-3,7-diazabicyclo[3.3.0]octan-7-yl]phenyl]-2-oxo-5-oxazolidinyllmethyl]-

acetamide N-oxide.

XVIII-C R1 = COCH3, X1 = F, X2 = H, R4 = cyclopropyl: (S)~N-[[3-[3-fluoro-4-[cis-3-

[(cyc1opropyl)carbonyl]-3,7-diazabicyclo[3.3.0]octan-7-yllphenyll-2-oxo-5-

oxazolidinyllmethylhcetamide N-oxide.

XVIII-D R1 = COCI-I3, X1 = F, X2 = H, R9 = CH3: (S)—N-[[3-[3-fluoro—4-[cis-

3-(methylsulfonyl)-3,7-diazabicyclo[3.3.0]octan-7- yl]phenyl]-2-oxo-5-

oxazolidinyflmethyllacetamide N-oxide.

XVILA R1 = COCH3, R2 = H, X1 = X2 = F: (S)-N-[[3-[3,5-difluoro-4-[4-(hydroxy-

acetyl)-1—piperazinyl]phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide.

XVII-A R1 = COCH3, R2 = H, X1 = F, X2 = H: (S)-N-[[3-[3-fluoro-4-(4-(hydroxy-

acetyl)-1-piperazinyllphenyl]-2-oxo—5—oxazolidinyllmethyllacetamide N-oxide.

XVII-B R1 = COCI-I3, R3 = CH3, X1 = X2 = F: (S)-4-[4-[5-[(acetylamino)methyl]-2-

oxo-3-oxazolidinyl}2,6—difluorophenyl]-1-piperazinecarboxylic acid, methyl

ester N-oxide.

XVII-B R1 = COCI-I3, R3 = CH3, X1 = F, X2 = H: (S)-4-[4-[5—[(acetylamino)-

methyl]-2-oxo—3-oxazolidinyll-2-fluorophenyl]- 1-piperazinecarboxylic acid,

methyl ester N-oxide.

The following compounds of the present invention (with cross references to

the formulas in the charts below) are most preferred:

XII-A R1 = COCI-I3, X1 = X2 = F: (S)-N-[[3-[3,5-difluoro—4—morpho1inyl]phenyl]-2-
oxo-5-oxazolidinyl]methyl] acetamide N-oxide;

-23-
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R1 = COCH3, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-morpholinyl]phenyl]-2-

oxo-5-oxazolidinyl] methyllacetamide N-oxide;

XVII-A R1 = COCH3, R2 = H, x1 = X2 = F: (S)—N-[[3-[3.5-difluoro-4-[4-(hydroxy-

acetyl)-1-piperazinyl]phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide;

R1‘: COCH3, R2 = H, x1 = F, x2 = H: (S)-N-[[3-[3-fluoro-4-[4-(hydroxy

acetyl)-1-piperazinyllphenyll-2-oxo-5-oxazolidinyllmethyllacetamide N—oxide;

xv11-13 R1 = cocna, R3 = CH3, x1 = x2 = F: (SH-[4-[5-[(acetylamino)methyl]-2-

oxo-3-oxazolidinyl]-2,6-difluorophenyl} 1-piperazinecarboxylic acid, methyl

ester N-oxide;

xv11—13 R1 = COCH3, R3 = CH3, x1 = F, x2 = H: (S)-4-[4—l5—[(acetylamino)-

methyl]-2-oxo-3-oxazolidinyl]-2-fluorophenyl]-1-piperazinecarboxylic acid,

methyl ester N-on'de.

DESCRIPTION OF PREFERRED EMBODIMENTS

(S)~N-[[3-[3-fluoro-4-[4-(hydroxyacetyly1- piperazinyl]phenyl]- 2-

oxo-5-oxazolidinyl]-methyllacetamide N-oxide

0
ll

k~;r'° .
.0

3:1 JL

XII-A

XVII-A

EXAMPLE 1.

(S)-N-[[3-[3-Fluoro-4-[4—(hydroxyacetyl)-1-piperazinyl]-phenyl]-2-oxo-5-

oxazolidinyllmethyll-acetamide (VIII-A, R1 = cocna, R2 = H, x1 = F, x2 = H) (11.3

g) is dissolved in 200 mL of methanol. Monoperoxyphthalic acid, magnesium salt

hexahydrate (80% pure, 18.5 g) is added and the resulting suspension is stirred at

25°C for two hours. The reaction is filtered and the filtrate is concentrated to aflbrd

a white solid. This solid is chromatographed on silica gel using 20% methanol in

chloroform as eluent to afford the N-oxide. Lyophilization of this material affords the

purified product as a hydrate (9.5 g).

Physical characteristics are as follows:

Mp 158-160 °C;

IR (mull) 3276, 3071, 1754, 1658, 1622, 1502, 1444, 1410, 1286, 1255, 1224,

1204, 1135, 1095, 752 car‘;

MS (FAB) m/z 411, 565, 412, 411, 396, 395, 394, 393, 392, 335, 56.

.24.

1402



1403

10

15

20

25

30

35

W0 97/10223 PCT/US96/14135

(S)-N-[[3-[3-Fluoro—4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyflacetamide N-oxide

EXAMPLE 2.

O 0

KINX .

I O O

F ll

LA/u’ \CH3
H

(S)-N-[[3-[3-Fluoro-4—(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]-

acetamide (III-A, R1 = COCI-I3, X1 = F, X2 = H) (12.5 3) is suspended in 200 mL of

methanol. Monoperoxyphthalic acid, magnesium salt hexahydrate (80% pure, 11.5 g)

is added and the resulting suspension is stirred at 25°C for two hours. The reaction

mixture is filtered and the filtrate is concentrated to afiord a light-yellow solid. This

material is chromatographed on silica gel using 10% methanol (saturated with

ammonia) in chloroform as eluent to afibrd 8.75 g of the N-oxide.

Physical characteristics are as follows:

Mp 202-204 °C;

IR (mull) 1747, 1669, 1620, 1556, 1508, 1495, 1445, 1413, 1341, 1295, 1269,

1232, 1204, 1124, 755 cm’1;

MS (FAB) m/z 354, 708, 707, 355, 354, 339, 333, 337, 336, 86, 56.

Anal. Found: C, 53.99; H, 5.70; N, 11.76.

EXAMPLE 3. (S)-N-[[3-[3-fluoro-4-[4—(1nethylsulfonyl)-1-piperazinyl]phenyl]-2-

oxo-5-oxazolidinyl]-methyllacetamide N~oxide

CH3-S02-N o

Pertrifluoroacetic acid is prepared in situ by the addition of 30% H202

solution (0.15 mL) to trifluoroacetic anhydride (0.45 mL) in 5 mL of methylene

chloride at 0°C. This solution is stirred at 0°C for ten minutes, at 25°C for 30

minutes and then cooled back to 0 °C. (S)-N-[[3-[3-fluoro-4-[4—(methylsulfonyl)-1-

piperazinyllphenyl]-2-oxo-5-oxazolidinyl]-methyllacetamide (VIII-G, R1 = COCH3, R9

= CH3, X1 = F, X2 =H) (0.207 g) is added and the reaction is stirred at 25°C for 30

minutes and then concentrated. The residue is chromatographed on silica gel using

-25-
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10% methanol (saturated with ammonia) in chloroform as the eluent to afi'ord 0.14 g

of the N-oxide as a hydrate.

Physical characteristics are as follows:

Mp 168-170 °C;

IR (mull) 1751, 1668, 1658, 1503, 1443, 1408, 1340, 1328, 1277, 1260, 1226,

1157, 1130, 1081, 855 cm'1;

MS (FAB) m/z 431, 862. 861, 432, 431, 416, 415, 414, 413, 335, 56.

EXAMPLE 4. (S)-N-[[3-[3,5-difluoro-4-[4—(hydroxyacetyl)-1- piperazinyl]phenyl]-2-

oxo-5-oxazolidinyll-methyllacetamide N-oxide.

O

HO 3 0
\/ \N/fl/ F

K,~
O

F NR0 F.’
L4g_/N’ ‘CH,

5 H
H

(S)-N-[[3-[3,5-Difluoro-4-[4—(hydroxyaoetyl)-1-piperazinyl]-phenyl]-2-oxo-5-

oxazolidinyl]methyl]- acetamide (VIII-A, R1 = COCH3, R2 = H, x1 =x2 = F) (0.13 g)

is dissolved in 5 mL of methanol. Monoperoxyphthalic acid, magnesium salt

hexahydrate (80% pure, 0.2 g) is added and the resulting suspension is stirred at

25°C for 72 hours. An additional 0.2 g of monoperoxyphthalic acid is added and the

reaction is stirred an additional 48 hours. The reaction mixture is filtered and the

filtrate is concentrated to afford a light-yellow oil. This material is chromatographed

on silica gel using 20% methanol (saturated with ammonia) in chloroform as eluent

to afford 55 mg of the N-oxide.

Physical characteristics are as follows:

Mp 100-105 °C;

IR (mull) 3292, 1757, 1658, 1636, 1584, 1557, 1497, 1413, 1287, 1245, 1213,

1098, 1054, 1043, 1020 car‘;

MS (FAB) m/z 429 (M+H), 857, 429, 413, 412, 411, 353, 161. 145, 73, 56. 2

-26-
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EXAMPLE 5. (S)-N-[[3-[4-[4-[(Cyanomethyl)sulfonyl]-1-piperazinyl]-3-fluonm

phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide N-oxide.

NCCH2SO2\N O
K,~’

F wko 5
\—k/N’ ‘CH3H

(S)-N-[[3-[4-[4-Kcyanomethyl)sulfony1]-1-piperazinyl]-3-fluorophenyl]-2-oxo-5-

oxazolidinyllmethyllacetamide (VIII-G, R1 = COCH3, R9 = NCCH2, x1 = F, X2 = H)

10 (0.550 g) is dissolved in 15 mL of methanol. Monoperoxyphthalic acid, magnesium

salt hexahydrate (80% pure, 0.616 g) is added and the reaction is stirred at room

temperature for 4 hours. The reaction is then filtered and the filtrate is concentrated

to afford an oil. This oil is chromatographed on silica gel using 10% methanol

(saturated with ammonia) in chloroform as eluent to afibrd 0.42 g of the N-oxide.

15 Physical characteristics are as follows:

Mp 153-156 °C.

IR (mull) 1748. 1656, 1625, 1503. 1443, 1406, 1357, 1342, 1257, 1224, 1161,

1143, 1137, 931, 756 cm'1;

MS (FAB) m/z 456 (M+H), 457, 456, 441, 440, 439, 438, 336, 335, 91, 56.

20 EXAMPLE 6. (S)-N-[[3-[4-[4-[(2-cyanophenyl)sulfonyl]~1-piperazinyl]-3-

fluorophenyl]-2-oxo-5—oxazolidinyl]methy1]acetamide N-oxide.

CE

N’\ 0
K,N’

25 O O

F I ' \
¥—k~,N CH3

(S)-N-[[3-[4-[4-[(2-cyanophenyl)sulfonyl]-1-piperazinyl]-3-fluorophenyl]-2-oxo-

30 5-oxazolidinylJmethyllacetamide (VIILG, R1 = COCI-I3, R9 = 2-cyanophenyl, X1 = F,

X2 = H) (0.5 g) is suspended in 10 mL of methanol. Monoperoxyphthalic acid,

magnesium salt hexahydrate (80% pure, 0.616 g) is added and the reaction mixture

is stirred at room temperature for 2 hours. The reaction is concentrated and the

resulting oil is chromatographed on silica gel using 7% methanol (saturated with

35 ammonia) in chloroform as eluent to aflbrd 0.33 g of the N-oxide.

Physical characteristics are as follows:

-27.
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Mp 190-192 °C.

IR (mull) 1756, 1678, 1661. 1620, 1500, 1486, 1408, 1280, 1256. 1222, 1181,

use, 1129, 1032, 924 cm'1;

MS (FAB) m/z 518 (M+H). 520, 519, 518, 503, 502, 501, 500, 336, 335. 56.

EXAMPLE 7: Reduction of the N-oxide of Example 2 in vivo Following

Intravenous and Oral Administration to Rats.

The rate and extent of reduction of the N-oxide of Example 2 was investi-

gated in viva using the following procedures: Six male Sprague-Dawley rats are

used for this study. Three rats are given a single intravenous 10 mg/kg dose of the

N’-oxide and three rats are given a single oral 25 mg/kg dose of the N-oxide. Blood

is collected pre~dose and up to 24 h post dose. The plasma is analyzed for the N-

oxide and the parent amine by LC-MS.

Results:

Only traces of the N—oxide were found in plasma in the first time point

immediately post intravenous injection. The parent amine was detected in plasma

up to 10 h post dosing. The lower limit of quantitation for the assay was -0.01

pg/mL. Because the N-oxide was reduced to the parent amine so rapidly,

pharmacokinetic parameters were measured for the parent amine rather than for

the N-oxide.

Afier both intravenous and oral dosing of the N-oxide, the Cmax, Tmax and

AUC values for the parent amine were very similar to those found when the parent

amine compound was administered directly to rats using the same doses and

protocol. The relative bioavailability of the parent amine from the orally

administered N-oxide was approximately 100% when compared to orally

administered parent amine. The rapid and essentially quantitative conversion of the

N—oxide to the parent amine in viva demonstrates that the N-oxide is a suitable pro-

drug for the parent amine.

-28-
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V
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CHART I - THIAZOLIDINES

025% I-A

d’‘] #8
\_,N

wherein X1 and X2 are independently

.1-1,

-F, or

-CHO,

-COCH3,

-COCHCI2,

-COCHF2,

-COZCH3,

-SO2CI-I3, or

-COCHQOH.
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CHART II - THIOMORPHOLINES - BRIDGED 'I'HIOMOR.PI-IOLINES

X2

I?

2 K/N\ ll~A

025/W ll-B

II-C
V/"32

/Z

wherein X1 and X2 are independently

.H,

-F, or

—Cl;

wherein R1 is

-CHO,

-COCH3,

-COCHCIZ,

-COCHF2,

-COZCH3,

-SOQCH3, or

-COCHQOH.
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CHART III - MORPHOLINES - BRIDGED MORPHOLINES

X2

“X1 °X‘ NJl0
"§,Hw

wherein Q2 is

O

L\/N\ "LA

at} m-e
N
\

wherein X1 and X2 are independently

.H,

-F, or

-C1;

wherein R1 is

-CHO,

-COCH3,

-COCHCIQ,

-COCHF2,

-COZCH3,

-S02CI'I3, or

-COCH2OI~I.

-32.
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CHART IV - AZETIDINES

X2

02 o

5 x‘ NJLO
K ,NHR'

wherein Q2 is

10 MeO

EL\ IV-A H
(‘O

o-Elk
15 0

H
IV-C

of, IV-D \20 N

25 2b o
N\ IV-F M60;/3:‘

N

\ HOW?‘30
N
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CHART IV - AZETIDINES (Continued)

wherein X1 and X2 are independently

.H,

-F, Or

-Cl;

wherein R1 is

-CHO.

-COCH3,

-COCHCI2,

-COCHF2,

-CO2CH3,

-SOZCH3, or

-C0CH2OH;

wherein R2 is

-11,

-CH3,

-CH2Ph, or

-COCH3;
wherein R3 is

-CH3,

-CHZCH3,

-CH2CH2CH3, or

-phenyl;

wherein R4 is

-H'

-CH3,

-CH2CH3,

~CH2CH2CI-I3,

-CH2CH2CH2CH3,

-phenyl,

-CH2Cl,

-CHCI2,

CHQF,

-CHF2,

-substituted aryl,

PC!‘/US96/I 4135
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CHART IV- AZETIDINES (Continued)

-CH2-(aryl). or

-cycloalkyl (rings of 3-6 carbons).

-35.
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wherein Q2 is

CHART V - PYRROLIDINES

X2

“K1 °x‘ NJLO
"‘K,NHn‘

V-B

V-C

V-G
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IX

-M90

U_ V-I

92 Ho

T J:/N_ V-J
R5

"3°7r“
R5

R4 ‘J
V-L

V-M

V-N

1414



1415

WO 97110223 PCUUS96/14135

CHART V - PYRROLIDINES (Continued)

wherein X1 and X2 are independently

.}I,

5 -F, or

-Cl;

wherein R1 is

-CHO,

-COCI-I3,

10 -COCHCl2,

-COCHF2,

-C02CH3,

-SO2CH3, or

-C0CH2OH;

15 wherein R2 is

-11,

-CH3,

-CH2Ph, or

-COCH3;

20 wherein R3 is

—CI-I3,

-CH2CI-I3,

-CH2CH2CH3, or

-phenyl;

25 wherein R4 is

-H_

-CH3,

-CH2CI-I3,

-CHZCHZCH3,

30 -CH2CH2CH2CH3,

-phenyl,

-cH2'c1,

-CI-ICI2,

CI-I21’,

35 -CHF2,

-substituted aryl,

-37-
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CHART V - PYRROLIDINES (Continued)

-CH2-(aryl), or

-cycloalkyl (rings of 3-6 carbons);

5 wherein R5 is

.H,

—CH3,

-Cl-I2CH3, or

-CH2CH2CH3.
10
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CHART VI - PIPERIDINES

VI-B

VI-C

VI-D

VI-E

VI-F

VI-H

X2
02
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VI-I

VN

VI-K

VI-N
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CHART VI - PIPERIDINES (Continued)

wherein X1 and X2 are independently

-H_

5 -F, 61'

-Cl;

wherein R1 is

-CHO,

-COCH3,

10 -COCI-ICl2,

-COCHF2,

-CO2CH3,

-SOZCH3, or

COCI-l2OH;

15 wherein R2 is

-11,

-CH3,

-CH2Ph, or

-COCI-I3;

20 wherein R3 is

-CH3,

-CHZCH3,

-CH2CH2CH3, or

-phenyl;

25 wherein R4 is

.H,

-CH3,

-CH2CH3,

—CH2CH2CI-I3,

30 -CHQCHQCHZCH3,

-phenyl,

-CHQCI,

-CHCl2,

CI-I2F,

35 -CHF2,

-substituted aryl,

-40-
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CHART VI - PIPERIDINES (continued)

-CH2-(aryl), or

-cycloalkyl (rings of 3-6 carbons).
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wherein Q2 is

cm

0

‘E

IO

MeCO2

Z5355ZS://

O

2;:
/

Q

CHART VII - AZEPINES

X2

5:1 °x‘ NJLO
“\,NHR‘

VII-A

VII-B

VII-C

VII-D

VII-E

VII-F

VII-G

VII-H
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VII-I

VII-J

VII-K

VII-L

VII-M

VII-N
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CHART VII - AZEPINES (Continued)

wherein X1 and X2 are independently

.H,

5 -F, {Jr

-Cl;

wherein R1 is

-CHO,

-COCH3,

10 'QOCHCl2,

' -COCHF2,
-COZCH3,

-S02CH3, or

-COCHZOH;

15 ' wherein R2 is

.H,

-CH3,

-CH2Ph, or

-COCH3;

20 wherein R3 is

-CH3,

-CH2CH3,

-CH2CH2CH3, or

-phenyl;

25 wherein R4 is

-1-1,

-CH3,

-CH2CH3,

-CH2CH2CH3,

30 V -CH2CH2CH2CH3,

35 -CHF2,

-substituted aryl,

-43-
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CHART VII - AZEPINES (Continued)

-CI-I2—(aryl), or

-cycloalkyl (rings of 3-6 carbons).
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CHART VIII - PIPERAZINES

X2

0’ o
Jl

x‘ N

\'K,NHR‘

VIII-A

VIII-B

V|fl—C

VIII-D

Vlll—E

wherein X1 and X2 are independently

wherein

-1-1,

-F, or

-Cl;

R1 is

-CHO,

-COCH3,

-COCHCI2,

-COCHF2,

-COZCH3,

-SO2CH3, or

-COCHQOI-I;

-45-
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VIII-F

VIII-G

VIII-H

VIII-I

Vlll-J
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CHART VIII - PIPERAZINES (Continued)

wherein R2 is

wherein

wherein

wherein

wherein R10 and R11 are independently

-H_

-CH3,

-CI-I2Ph, or

-COCH3;

R3 is

-CI-I3,

-CH2CH3,

-CHZCI-I2CH3, or

-phenyl;

R4 is

.H,

—CH3,

-CHQCH3,

-CI-I2CH2CH3,

-cH2cH2cH2cH3,

-phenyl,

-cH,c1,

-CHC12.

CHQF,

-CHF2,

-substituted aryl,

-CH2-(3171). or

-cycloalkyl (rings of 3-6 carbons);

R9 is

-CH3,

-CH2C1,

-CH2CH=CH2,

substituted aryl, or

.H.

-CH3, or

-together form a cyclopropyl ring;

-46-
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CHART VIII - PIPERAZINES (Continued)

wherein R12 is

-CH2Ph, or

-substituted aryl.
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CHART IX - PYRROLOPYRROLIDINES

X2

“Ki °x‘ NJLO IX
“\,NHR‘

wherein Q2 is

O

10 R2o\)kN IX-A

K/bk

O

% 1x—e
N\

O

20 R4JJxN

Q7 IX-C
Nx

25 n9so2\N
IX-D

N\

wherein X1 and X2 are independently

30 -H.

-F, or

-Cl;
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CHART IX - PYRROLOPYRROLIDINES (Continued)

R1 is

-CHO,

-COCI-I3,

-C0CHCl2,

-COCHF2,

-CO2CI-I3,

-SO2CH3, or

-COCI-I201-I;

R2 is

-H_

-CH3,

-CH2Ph, or

-COCH3;

R3 is

-CH3,

-CI-IQCH3,

-CHZCHQCH3, or

-phenyl;

R4 is

-H,

-CH3, ’

-CHZCH3,

-CH2CH2CH3,

-CH2CH2CH2CI-I3,

-phenyl,

-CHQCI,

-CHCI2,

-CH2F,

-CHF2,

-substituted aryl,

-CH2-(aryl), or

-cycloalkyl (rings of 3-6 carbons);

35 wherein R9 is

,

-49-
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CHART IX - PYRROLOPYRROLIDINES (Continued)

-CH2Cl,

—CH2CH=CH2,

5 substituted aryl, or

-CHZCN;

wherein R10 and R11 are independently

-1-{_

-CH3, or

10 -together form a cyclopropyl ring;

wherein R12 is

-CH2Ph, or

—substituted aryl.

-50-
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CHART X - THIAZOLIDINES

wherein Q1 is

wherein X1 and X2 are independently

-1-1,

-F, or

-Cl;

wherein R1 is

-CHO,

-COCH3,

-COCHCI2,

-COCHF2.

-CO2CH3,

-SO2CI-I3, or

-COCHQOH.
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CHART XI - TI-IIOMORPHOLINES - BRIDGED THIOMORPHOLINES

10

20

25

30

wherein Q 1 is

O25‘:/\' /O XI-ANx

025/W ,0 XI-B

q££:L’O we
\

wherein X1 and X2 are independently

-1-1,

-F, or

-Cl;

wherein R1 is

-CHO,

—COCI-I3,

-COCHCIZ,

-COCI-IF2,

-CO2CH3,

-SOQCH3, or

-COCHQOH.

1430



1431

20

25

W0 97/I 0223 PCT/US96/14135

CHART XII - MORPHOLINES - BRIDGED MORPHOLINES

wherein Q1 is

wherein X1 and X2 are independently

.H,

F, or

-Cl;

wherein R1 is

-CHO,

-COCH3,

-COCHCIQ,

-COCHF2,

-CO2CI-I3,

-SOQCI-I3, or

-COCHZOH.
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CHART XIII - AZE'I'IDINES

wherein Q1 is
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CHART XIII - AZETIDINES (Continued)

wherein X1 and X2 are independently

-H,

5 -F, or

-Cl;

wherein R1 is

-CHO,

-COCH3,

10 -COCI-{C12,

-COCHF2,

-CO2CH3,

-SOQCH3, or

-COCH2OH;

15 wherein R2 is

.H,

-CH3,

-CH2Ph, or

-COCI-I3;
20 wherein R3 is

-CH3,

-CI-I201-I3,

-CH2CH2CH3, or

-phenyl;

25 wherein R4 is

-H_

-CH3,

-CH2CI-I3,

-CI-I2CH2CH3,

30 -CH2CH2CH2CI-I3,

-phenyl,

-CI-I201,

-CHCI2,

CHQF,

35 -CHF2,

-substituted aryl,
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CHART XIII- AZETIDINES (Continued)

-CH2-(aryl), or

-cycloalkyl (rings of 3-6 carbons).
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CHART XIV - PYRROLIDINES

)3

Q‘ 0

5 X‘ NR0 I

wherein Q1 is

Mac

10 CN1 XIV-A EN! xm

° N- XIV-B 2 N O

R O/if Nf XIV-J
15 R5

0 0

N5: XIV-C 330 K} /0
gr I/N— XIV—K5

/_‘<\0 /O R
20 HO 0’bN— XIV-D H

R‘ N O

2’ NZ XIV-L
HO /0 95

\CN-- XIV-E

25 0 M5020 O
C”3°°2 N; . \CN.’.'_ XIV-M

XIV-F

HO /0
TN— XIV-N

30 Me 0

HO NC XIV-G

Me O

'M°°’}::N-/-v XIV-H
35
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CHART XIV - PYRROLIDINES (Continued)

wherein X1 and X2 are independently

-H,

5 -F, er

-Cl;

wherein R1 is

-CHO,

—C0CH3,

10 -COCI-ICI2,

-COCI-IF2,

-CO2CI-I3,

-S0201-I3, or

-COCI-I2OH;

15 wherein R2 is

-1-1,

-CI-I3,

-Cl-I2Ph, or

-COCH3;

20 wherein R3 is

-CH3,

-CHZCH3,

—CH2CH2CH3, or

-phenyl;

25 wherein R4 is

-1-1,

-CH3,

-CH2CH3,

-CHQCI-I201-I3,

3o -CI-I2CH2CH2CH3,

-phenyl,

-CH2Cl,

-CI-ICI2,

CH2F,

35 -CI-IF2,

-substituted aryl,

-53-
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CHART XIV - PYRROLIDINES (Continued)

-CH2-(aryl), or

—cycloa.lkyl (rings of 3-6 carbons);

5 wherein R5 is

-H_

-CH3,

-CI-I201-I3, or

-CH2CH2CH3.
10
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CHART XV - PIPERIDINES

OI

XI

wherein Q1 is

o

a,{ XV-A

(‘° 0
0 IJC1 XV-B

0 o
/ xv-c

N\

4° 0
"‘° ° N1 xv-0\

HO
0

N<' XV-E

MeCO2 O

N: XV-F

HO

Me N/° XV-G

)6

0

N o

L*,MHw I
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H

H‘ N 0
Y I XV-L
o N\

o

o

30 / XV-M
N\

HO /0
N\ XV-N
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CHART XV - PIPERIDINES (Continued)

wherein X1 and X2 are independently

wherein R1 is

-COCH3,

10 '(3OCHCl2,

-COCHF2,

-CO2CI-I3,

-SO2CH3, or

COCHZOH;

15 wherein R2 is

.H,

-CH3,

-CH2Ph, or

-COCH3;

20 wherein R3 is

-CH3,

-CI-I2CH3,

-CH2CH2CI-I3, or

-phenyl;

25 wherein R4 is

.H,

-CH3,

-CHQCH3,

-CH2CH2CH3,

30 -CH2CH2CH2CH3,

-phenyl,

-CH2Cl,

-CI-{C12,

CHZF,

35 -CHF2,

-substituted aryl,

-31-
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CHART XV - PIPERIDINES (continued)

-CI-I2—(aryl), or

-cycloalkyl (rings of 3-6 carbons).

1440



1441

10

15

20

25

30

35

W0 97/10223 PCT/US96/M135

CHART XVI - AZEPINES

‘ XVLA

5°
N:"O

xwa

o

N"O
\ xwc

Hdr_<g\o
N"°
\ XVLD

HO

\ XVI-E

MeCO2

N"O
\ xw$

H0

M

8 N"O
\ xwc

MeO

Me N10
\ XWM

X2

OI

XI
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xw4
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wow

\ xwq

H

"3°wr“ o

o N/'
‘ XVLK

H

RK1rN 0

O N/'
‘ XVLL

0

ac 0KC?»
\

xvnw

HO

\

XVLN
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CHART XVI - AZEPINES (Continued)

wherein X1 and X2 are independently

-}-1,

-F, or

-Cl;

wherein R1 is

-CHO,

-COCH3,

-COCHCI2,

-COCHF2,

-C020}-I3,

-SO2CH3, or

-COCHQOH;

wherein R2 is

.H,

-CH3,

-CH2Ph, or

-COCH3;

wherein R3 is

-CH3,

-CH2CI-I3,

-CH2CH2CH3, or

-phenyl;

wherein R4 is

.H,

CH3,

-CHQCH3,

-CH2CH2CI-I3,

-CH2CH2CH2CH3,

-phenyl,

—CH.2Cl,

-CHCIZ,

CI-I21’,

-CHF2,

—substituted aryl,

PCTIUS96/M135
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CHART XVI - AZEPINES (Continued)

-CH2-(aryl). or

-cycloalkyl (rings of 3-6 carbons).

-55-

1443



1444

PCT/US96/14135W0 97/10223

CHART XVII - PIPERAZINES

wherein Q1 is

XV|l~FXVII-A10

XVII-G
R°so .

2 N/fl ,0\
XVII-B

N

XVII-C
15

XVII-H

XVII-D
XVII-I

20

NwO

/N\O
01

NH
.....\

RHw
0

/N\0cm...HQ0

25

30

35

-55-
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wherein X1 and X2 are independently

wherein

wherein

wherein

wherein

CHART XVII - PIPERAZINES (Continued)

-COCH3,

-COCHCI2,

-COCHF2,

-CO2CI-I3,

-SO2CH3, or

-COCH20H;

R2 is

-H,

-CH3,

-CH2Ph, or

-COCH3;

R3 is

-CH3,

—CH2CH3,

-CI-I2CH2CH3, or

-phenyl;

R4 is

-H,

-CH3,

-CH2CI-I3,

-CH2CH2CH3,

-CI-I2CH2CH2CI-I3,

-phenyl,

-CH2Cl,

-CHCI2,

CHQF,

-CHF2,

-substituted aryl,

-67-
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CHART XVII - PIPERAZINES (Continued)

-CH2-(aryl). or

-cycloalkyl (rings of 3-6 carbons);

wherein R9 is

-CH3,

-CI-I2Cl,

-CI-I2CH=CH2,

substitnted aryl, or

-CHQCN;

wherein R10 and R11 are independently

-H,

-CH3, or

-together form a cyclopropyl ring;

wherein R12 is

-CH2Ph, or

-substituted aryl.

-68-
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CHART XVIII — PYRROLOPYRROLIDINES

01

X1

wherein Q1 is

O

R2O\JL XVIII-A

.H,

-F, or

-Cl;

N

O xvm-s/V

N\

-69-
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XVIII-E

XVIII-F
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CHART XVIII — PYRROLOPYRROLIDINES (Continued)

wherein R1 is

CH0,

5 -COCH3,

-COCHCI2,

-COCHF2,

-CO2CH3,

-SOZCH3, or

10 -COCHQOH;

wherein R2 is

-11,

-CH3,

-CH2Ph, or

15 -COCH3;

wherein R3 is

-CH3,

-CH2CH3,

-CH2CH2CH3, or

20 -phenyl;

wherein R4 is

-1-1,

—CH3,

-CHQCI-I3,

25 -CH2CH2CI-I3,

-CH2CH2CH2CH3,

-phenyl,

-CH2Cl.

-cHc1._,,

so -CHQF,

-CHF2,

-substituted aryl,

-CH2-(aryl), or

-cycloalkyl (rings of 3-6 carbons);

35 wherein R9 is

-CH3,

-70-
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CHART XVIII - PYRROLOPYRROLIDINES (Continued)

-Cl-I2C1,

subétituted aryl, or

-CHQCN;

wherein R10 and Ru are independently

-H,

-CH3, or

-together form a cyclopropyl ring;

wherein R12 is

-CI-I2Ph, or

-substituted aryl.

-71-
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CLAIMS

1. A compound of the formula I

X2

0' 0

5 X‘ }L IN o

L4VNHW

wherein X1 and X2 are independently

-}-1,

10 -F, or

-Cl;

wherein Q1 is

A2

A‘ CH )15 a) ‘ I 2 " II
Z1:N2'O

z2/W 020 b) /L /' III

25 c) O IV, or

30 d) Q‘ 0 v;
'1»?

wherein Z1 is

a) -CH2-, or

35 b) -CH(R5)-CH2-;
wherein Z2 is

-72-

PCT/US96/14135

1450



1451

W0 97/10223 PCT/US96/I 4135

a) -02$-.

b) -0-, or

c) -NO?-8)-;

wherein z3 is

5 a) ‘ -02S-, or

b) -04

wherein A1 is

a) H-, or

b) CH3-;

10 wherein A2 is

a) H-,

b) Ho-,

c) CH3CO2-,

d) CH3-.

15 e) CH30-,

0 R20-CH2-C(O)-NH
g) R30-C(O)-NH-.

h) R‘-C(O)-NH-.

i) (C1-C2)a1kyl-0-C(O)-. or

20 j) I-IO-CH2-; or

A1 and A2 taken together are:

8) no

Wo;‘9.,. or
25

b) 0= .

wherein R1 is

3) -CHO.

30 b) -COCH3,

c) -cocHc12,

d) -cocm-‘2,

e) -0020113,

0 -SO2CH3, or

35 g) -COCH2OH;

wherein R2 is

-73-

1451



1452

5

20

25

30

35

W0 97/10223

a) H-,

b) CH3-,

c) phenyl-CH2-, or

d) CH3C(0)-;

wherein R3 is

a) (C1-C3)a].kyI-. or

b) phenyl-;

wherein R4 is

a) H-,

b) (C1-C4)a1kY1.

c) aryl -(CH2)?

d) ClH2C-.

e) C121-IC-.

n FHQCU

g) F2HC-, or

b) (C3-C6)cycloa1kyl;

wherein R5 is

a) H-, or

b) (C1-C3)alkyl;

wherein R6 is

a) H-, or

b) HOH2C-;

wherein R7 is

a) H-, or

b) I-13C-;

wherein R8 is

a) R20-c<Rm><nu»c<o>-.
b) R30-C(0)-.

c) 124-0(0)-.

0

d) v1H

O

8)

-74.
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0 H30-C(O)—(CH2)2-C(O)—.

g) R9-S02-.
O

h) <°:@K VIII ,or« o

1) R12-NH-C(O)-;

wherein R9 is

a) -CH3,

b) -CH2CI

c) -CH2CH=CH2,

d) aryl, or

e) -CHZCN;

wherein R10 and R11 are independently

a) H-,

b) CH3-; or

R“) and R11 taken together are -CH2-CH2-;
wherein R12 is —(CH2)p-aryl;
wherein R13 is

a) R20-C(R10)(Rn)-C(O)-,
b) R30-C(0)-.

c) 124.0(0)-.

d) 129-302-, or
e) R12-NH-C(O)-;

wherein m is zero (0) or one (1);

wherein n is one (1) to three (3), inclusive;

wherein p is zero (0) or one ( 1);

PCT/US96/14135

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

.17_

-Cl,

—OCI-I3,

-OH,

-NH2,

-(C1-Cpalkyl.

-O-C(0)-OCI-I3,

-N02. or

D‘0<2:9¢ba.oU‘m\J";\J"\/\J
.75-
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i) -CN;

with the following provisos:

1) in the moiety of formula 11, z1 is -CH(R5)-CH2- wherein R5 is (cl.

C3)alkyl, only when n is one (1), A1 is H and A2 is R20-CH2-C(O)-NH-, R3O-C(O)-
NI-I~, or R4-C(O)-NH-; and

2) in the moiety of formula II, when Z1 is -CH2-, n is one (1).

2. The compound of claim 1 wherein Q1 is the moiety of formula II.

3. The compound of claim 1 wherein Q1 is the moiety of formula III.

4. The compound of claim 1 wherein Q1 is the moiety of formula IV.

5. The compound of claim 1 wherein Q1 is the moiety of formula V.

6. The compound of claim 1 wherein one of X1 and X2 is -H and the other is -F

or wherein X1 is -F and X2 is -F.

7. The compound of claim 1 wherein R1 is acetyl.

8. The compound of claim 1 selected from the group-consisting of:

(S)-N—[[3—[3-fluoro-4-( 1. 1-dioxothiazolidin-3-y1)phenyl]-2-oxo-5-

oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-(3-oxazolidinyl)]phenyl]-2-oxo-5-oxazolidinyl] methyl]

acetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-( 1, 1-dioxothiomorpholin-4-yl)phenyl]-2-oxo-5-

oxazolidinyllmethyllacetamide N-oxide; A

(S)-N-[[3-[3-fluoro—4-[(1S,4S)-2-thia-2,2-dioxo-5-azabicyclo[2.2.1}heptan-5-

yl]phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[[3-[3,5-difluoro-4-morpholinyl]phenyl]-2-oxo-5-oxazolidinyllmethyl]

acetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-morpholinyllphenyl]-2-oxo-5-oxazolidinyl] methyl]-

acetamide N-oxide;

(S)-N-[[3-[3—f1uoro-4-morpholinyllphenyl]-2-oxo-5-oxazolidinyl]methyl]-

hydroxyacetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-morpholinyllphenyll-2-oxo-5-oxazolidinyl]methyl]-

.76-
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formamide N—oxide;

(S)-N-[[3-[3-fluoro-4-Inorpholinyl]phenyl]-2-oxo-5-oxazolidinyllmethyl}

methylcarbamate N-oxide;

(S)-N-[[3-[3-fluoro-4-morpholinyllphenyl]-2-oxo-5-oxa.zolidiny1]methyl]-

dichloroacetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-[(1S,4S)-2-oxa-5—azabicyclo[2.2. 1]heptan-5-yl]phenyl]-2-

oxo-5-oxazolidinyllmethyllacetamide N—oxide;

(S)-N-[[3-[3-fluoro-4-(3-oxo~ 1-azetidinyl)phenyl]-2-oxo-5—oxazo1idinyl]-

methyllacetamide N—oxide;

(S)-N—[[3—[3-fluoro-4-(3-methoxy-3-methyh1-azetidinyl)phenyl]-2-oxo-5-

oxazolidinyllrnethyllacetamide N—oxide;

(S)-N-[[3-[3-fluoro-4-[3-Kmethoxycarbonyl)amino]-1-azetidinyl]phe1iyl]-2-oxo-

5-oxazolidinyl]methy1]acet.amide N-oxide;

(S)-N-[[3-[3-fluoro-4-[3-[(hydroxyacetyl)amino]-1-azetidinyl]phenyl]-2-oxo-5-

oxazo1idinyl]methyl]acetamide N—oxide;

(S)-N-[[3-[3-Fluoro-4—(3-hydroxypyrrolidinyl)phenyl]-2—oxo-5-oxazolidinyl]-

methyflacetaxnide N—oxide;

(S)-N-[[3-[3-Fluoro-4-(cis-3—(hydoxyacetylamino)-4-met.hylpyrrolidinyl)-

phenyll-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[[3-[3-Fluoro-4-(trans-3—(met.hoxycarbonylamino)-4-methylpyrrolidinyl)-

phenyll-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[3-[4-(1,4-dioxa-8-aza-spiro[4.5]dec-8-yl)-3-fluoro-phenyl]-2-oxo-

oxazolidin-5-ylmethyl]-acetamide N—oxide;

(S)-N-[3-[3-fluoro-4-(2-hydroxymethyb1,4-dioxa-8-aza-spiro[4.5]dec—8-yl)-

phenyl]-2-oxo-oxazolidin-5-ylmethyl]-acetamide N-oxide;

(S)~1-[4-[5-(acetylaminornethyl)-2~oxo-oxazolidin-3-yl]-2-fluoro-phenyl}

piperidine-4-carboxylic acid ethyl ester N-oxide;

(S)-N-[3-[3-fluoro-4—(4-hydroxymethylpiperidim1-yl)-phenyl]-2-oxo-

oxazo1idin-5-ylmethyl]-acetamide N—oxide;

(S)-N-[3-[3-fluoro-4-(4-oxoazepin-1-yl)-phenyl]-2-oxo-oxazolidin—5—ylmethyl]-

acetamide N-oxide;

(S)-4-(4-(5-((acetylamino)methyl)-2-oxo-3-oxazolidinyl)pheny1)-1-

piperazinecarboxylic acid, methyl ester N-oxide;

(S)-4-(4—(5—((acetylamino)methyl)—2-oxo-3-oxazolidinyl)-2-fluorophenyl)-1-

piperazinecarboxylic acid, ethyl ester N-oxide;

(S)-N-[[3-[3-fluoro-4-[cis-3-(hydroxyacetyl)-3,7-diazabicyclo[3.3.0]octan-7-

-77-
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yllphenyl]-2-oxo-5-oxazolidinylknethyllacetamide N-oxide;

(S)—N-[[3-[3-fluoro-4-[cis~3-[(cyclopropyl)ca1-bonyl]-3,7-diazabicyclo[3.3.0]-

octan-7-yl]phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-[cis-3—(methylsulfonyl)-3,7-diazabicyclo[3.3.0]octan-7-

5 yl]phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[[3-[3,5-difluoro-4-[4-(hydroxyacetyl)-1-piperazinyllphenyl]-2-oxo-5-

oxazolidinyllmethylhcetamide N-oxide;

(S)-N-H3-[3-fluoro-4-[4-(hydroxyacetyl )- 1-piperazinyllphenyl]-2-oxo-

5-oxazolidinyllmethyllacetamide N-oxide; '

10 (S)-4-[4-[5-[(acetylamino)methyl]-2-oxo-3-oxazolidinyl]-2,6-difluorophenyl]-1-

piperazinecarboxylic acid, methyl ester N-oxide; and

(S)-4-[4-[5-[(acetylamino)methyl]-2-oxo-3-oxazolidinyl]-2-fluorophenyl}

1-piperazinecarboxylic acid, methyl ester N-oxide.

15 9. The compound of claim 8 selected from the group consisting of:

(S)—N-[[3-[3,5-difluoro-4-morpholinyllphenyl]-2-oxo-5-oxazolidinyllmethyll

acetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-morpholinyl]phenyl]-2-oxo-5-oxazolidinyl] methyl]-

acetamide N-oxide;

20 (S)—N—[[3-[3,5-difluoro-4-[4-(hydmxyacetyl)-1-piperazinyl]phenyl]-2-oxo-5-

oxazolidinyllmethyllacetamide N-oxide;

(S)-N-[I3-[3-fluoro-4-[4-(hydroxyacetyl)-1-piperazinyllphenyl]-2-oxo-5-

oxazolidinyl]methyl]acetaxnide N-oxide;

(S)4-[4-[5-[(acetylamino)methyl]-2-oxo-3-oxazolidinyl]-2,6-difluorophenyl]-

25 1-piperazinecarboxylic acid, methyl ester N-oxide; and

(S)-4-[4-[5-[(acetylamino)methyl]-2-oxo-3—oxazolidinyl]—2-fluorophenyl]-

1-piperazinecarboxylic acid, methyl ester N-oxide.

10. The compound of claim 1 selected from the group consisting of:

30 (S)-N-[[3-[3-fluoro-4-[4-(hydroxyacetyl)-1-4piperazinyl]phenyl]- 2-oxo—5-

oxazolidinyl]-methyllacetamide N-oxide;

(S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl]acetamide N-oxide;

(S)-N-[[3-[3-fluoro-4-[4-(methylsulfonyl)-1-piperazinyl]phenyI]-2~oxo-5-

35 oxazolidinyl]-methyllacetamide N-oxide;

(S)-N-[[3~[3,5-difluoro-4-[4-(hydroxyacetyl)-1- piperazinyl]phenyl]-2-oxo-5-

-73-
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oxazo1idinyl]—methyl]acetamide N-oxide;

(S)-N-[[3-[4-[4-[(cyanomet.hyl)su1.fonyl]-1-piperazinyl]-3-fluorophenyl]-2-oxo-

5-oxazolidinylhnethyllacetamide N-oxide; and

(S)-N-[[3-[4-[4-[(2-cyanophenyl)sulfonyl]-1-piperazinyl]-3-fluorophenyl]-2-oxo-

5 5-oxazolidinyllmethyllacetamide N-oxide.
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Beschreibung

Die vorliegende Eriindung betrifft neue Pyrido-annellierte ThienyI- und Furanyl-Oxazolidinone, Verfahren zu ihrer
Herstellung und ihre Venuendung als Arzneimittel, insbesondere als antibakterielle Arzneimittel.

N-Aryloxazolidinone mit antibakterieller Vifirkung sind beispielsweise aus den Publikationen EP 311 090 und US 4
705 799 bekanm. AuBerdem sind 3-(Sticksioff-substituierte)pheny|-5-beta-amidomethyloxazolidin-2-one aus der EP
609 905 A1 bekanm. '

Ferner sind unter anderem in der W0 93 08 179 A Oxazolidinonderivate mit einer Monoaminoxidase inhibitori-

schen Vifirkung und in der EP 645 376 mit Wirkung als Adhasionsrezeptor-Amagonisten publiziert.

Die vorliegende Erfindung betrifft Pyrido-annellierte Thienyi- und Furanyl-Oxazolidinone der allgemeinen Formel (I)

O‘

,/D

Ii: | \ N/U\O (1)
G

§L A " 1L‘—‘L\ R

in welcher

A fflr ein Sauerstofl- oder Schwefelatom oder for die S02-Gruppe steht.
und

D, E, G und L gleich oder verschieden sind und mindestens einer dieser Substituemen for ein Stickstoff-

atom steht und die fibrigen for einen Rest der Formel -CR2 stehen,
worin

R2 Wasserstoff. Cyano. Nitro, Carboxyl. geradkettiges oder verzweigtes Alkyl, Acyl oder Alk-
oxy mit jeweils bis zu 7 Kohlenstoffatomen. Halogen oder eine Gruppe der Formel -NR3 R4.
-CO-NR5R5. -NR7-C0-R8 oder -S(O),,R9 bedeutet,
worin

R3, R4, R5, R5, R7 und R3 gleich oder verschieden sind und Wasserstoff. Phenyl oder geradkettiges oder verzweig-
tes Alkyl mit bis zu 6 Kohlenstoffatomen bedeuten,

a eine Zahl 0. 1 oder 2 bedeutet.

R9 Phenyl oder geradkettiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen bedeu-
tet.

R‘ fur Azido, Hydroxy oder fflr eine Gruppe der Formel -OF-11°, O-SOZFI" oder -NR‘2R‘3
stem,
worin

R‘° geradkettiges oder verzweigtes Acyl mit bis zu 8 Kohlenstofiatomen oder eine Hydroxy-
schutzgruppe bedeutet,

R“ geradkettiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen oder Phenyl bedeu-
tet, das gegebenenfalls durch geradkettiges oder verzweigtes Alkyl mit bis zu 4 KohIen-
stofiatomen substituiert ist,

R‘? und R” gleich oder verschieden sind und Cycloalkyl mit 3 bis 6 Kohlenstofiatomen, Wasserstoif,
Phenyl oder geradkettiges oder verzweigtes Alkyl oder Alkoxy mit jeweils bis zu 8 KohIen-
stofiatomen oder eine Aminoschutzgruppe bedeuten,
oder
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R“ oder R‘3 eine Gruppe der Formel -CO-R“. -CS-R“". P(O)(OR‘5)(OR‘6) oder -S02-R17 bedeutet.
worin

H” und R” gleich oder verschieden sind und Cycloalkyl mit 3 bis 5 Kohlenstoffatomen. Trifluormethyl.
geradkettiges oder verzweigtes Alkoxy mit bis zu 8 Kohlensioffatomen, Phenyl, Benzyloxy
oder Wasserstoff bedeuten, oder

R“ und R” geradkeliiges oder verzweigtes Alkyl mit bis zu 8 Kohlenstoffatomen bedeuten. das gege-
benenfalls durch Cyano, Halogen oder Trifluormethyl substituiert ist,
oder -

geradkettiges oder verzweigtes Thioalkyl oder Acyi mit jeweils bis zu 6 Kohlenstofiatomen
bedeuten,
oder

eine Gruppe der Formel -NR“’R‘9 bedeuten,
worin

R‘8 und R‘9 gleich oder verschieden sind und Wasserstoff, Phenyl oder geradkettiges oder verzweig-
tes Alkyl mit bis zu 6 Kohlenstoffatomen bedeuten.
oder

einen 5-gliedrigen aromatischen Heterocyclus mit bis zu 3 Heteroatomen aus der Reihe S,
N undloder O bedeuien,

R‘5 und R"; gleich oder verschieden sind und Wasserstoff oder geradkettiges oder verzweigtes Alkyl
mit bis zu 4 Kohlenstoffatomen bedeuten.

R” geradkettiges oder verzweigtes Alky1 mit bis zu 4 Kohlenstoffatomen oder Phenyl bedeutet

und deren Salze.

Physiologisch unbedenkliche Salze der neuen Pyrido-annellierten Thieny|— und Furanyl-Oxazolidinone kbnnen
Salze der erfindungsgemaflen Stoffe mit Mineralsauren, Carbonsauren oder Sulfonsauren sein. Besonders bevorzugt
sind z.B. Salze mit Chlorwasserstoifsaure, Bromwasserstoffsaure. Schwefelsaure. Phosphorsaure. Methansu|fon-
saure, Ethansulfonsaure. Toluolsulfonsaure. Benzo|suHonsaure_ Naphthalindisulfonsaure. Essigsaure, Propionsaure.
Milchsaure, Weinsaure, Zitronensaure, Fumarsaure. Maleinsaure oder Benzoesaure.

Als Salze konnen weiterhin Salze mit Ciblichen Basen genannt werden, wie beispielsweise Alkalimetallsalze (z.B.

Natrium- oder Kaliumsalze), Erdalkalisalze (z.B. Ca|cium- oder Magnesiumsalze) oder Ammoniumsalze, abgeleitet von
Ammoniak oder organischen Aminen wie beispielsweise Diethylamin, Triethylamin, Ethyldiisopropylamin. Prokain,
Dibenzylamin, N-Methylmorpholin, Dihydroabietylamin, 1-Ephenamin oder Methyl-piperidin.

Als Salze konnen aurierdem Reaktionsprodukle mit C1-C4-Alkylhalogeniden, insbesondere C1-C4-Alkyljodiden
iungieren.

Hydroxyschutzgruppe im Rahmen der oben angegebenen Definition steht im allgemeinen for eine Schutzgruppe
aus der Reihe: Trimeihyisilyl, Triisopropylsilyl. tert.Butyl-dimethylsilyl. Benzyl, Benzyloxycarbonyl, 2-Nitrobenzyl. 4-
Nitrobenzyl, tert. Butyloxycarbonyl, Allyloxycarbonyl, 4-Methoxybenzyl, 4-Methoxybenzyloxycarbonyl. Tetrahydropyra-

nyl, Formyl. Acetyl, Trichloracetyi, 2,2,2-Trichlorethoxycaroonyl. Methoxyethoxymethyl, [2-(TrimethyIsiIyI)ethoxy]methyI,
Benzoyl, 4-Methylbenzoyl, 4-Nitrobenzoyl. 4-Fluotbenzoyl. 4-Chlorbenzoyl oder 4-Methoxybenzoyl. Bevorzugt sind
Acetyl. tert. Butyldimethylsilyl und Tetrahydropyranyl.

Aminoschutzgruppen im Rahmen der Eriindung sind die Ublichen in der Peptid-Chemie verwendeten Aminoschutz-
gruppen.

Hierzu gehoren bevorzugt: Benzyloxycarbonyl, 2,4-Dimethoxybenzyloxycarbonyl, 4-Methoxybenzyloxycarbonyl.
Methoxycarbonyl, Ethoxycarbonyl, tert.Butoxycarbony|, Allyloxycarbonyl, Phthaloyl, 2,2,2-Trichlorethoxycarbonyl, Fluo-
renyl-9-methoxycaibonyl, Formyl. Acetyl, 2-Chloracetyi, 2.2.2-Trifluoracetyl, 2,2,2-Trichloracetyl, Benzoyl, 4-Chlorben-
zoyl. 4-Brombenzoyl. 4-Nitrobenzoyl, Phthalimido, isovaleroyl oder Benzyloxymethylen. 4-Nitrobenzyl, 2.4-
Dinitrobenzyl, 4-Nitrophenyl, 4-Methoxyphenyl oder Triphenylmethyi.

Die erfindungsgemarsen Verbindungen kbnnen in stereoisomeren Formen, die sich emweder wie Bild und Spiegel-
bild (Enantiomere). oder die sich nicht wie Bild und Spiegelbild (Diastereomere) verhalten, existieren. Die Erfindung
betrifft sowohl die Enantiomeren oder Diastereomeren oder deren jeweiligen Mischungen. Die Racemformen lassen
sich ebenso wie die Diastereomeren in bekannter Weise in die stereoisomer einheitlichen Bestandteile trennen.

Bevorzugt sind Verbindungen der allgemeinen Formel (I),
in welcher
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far ein Sauerstofl- oder Schwefelatom oder iflr die -S02-Gruppe steht.
und

gleich oder verschieden sind und mindestens einer dieser Substituenten for ein Stickstoffatom steht

und die Cibrigen far einen Rest der Formel -CR2 stehen,
worin

Wasserstofl, geradkettiges oder verzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen, Fluor, Chlor oder
Brom bedeutet,

fflr Azido. Hydroxy oder fur eine Gruppe der Formel -OR‘°, O-SOZR“ oder -NR‘2R‘3 steht,
worin

geradketliges oder verzweigtes Acyi mit bis zu 6 Kohlenstoflatomen oder Benzyl bedeutet,

geradketfiges oder verzweigtes Alkyl mit bis zu 3 Kohlenstoffatomen. Phenyl oder Tolyl bedeutet.

3 gleich oder verschieden sind und Cyciopropyl. Cyclopentyl. Cyclohexyl. Wasserstoff. Phenyi oder
geradkettiges oder verzweigtes Alkyl oder Alkoxy mit jeweils bis zu 6 Kohlenstoffatomen. ter1.Butoxy-
carbonyl oder Benzyioxycarbonyl bedeuten.
oder

eine Gruppe der Formel —CO-iii”, -cs-R14‘. P(O)(OR‘5)(OR‘5) oder -S02-R” bedeutet,
worin

gleich oder verschieden sind und Cyclopropyl. Cyclobutyl. Cyclopentyl, Cyclohexyl. Trifluormethyl
oder geradkettiges oder verzweigtes Alkoxy mit bis zu 6 Kohlenstoffatomen, Phenyl, Benzyloxy oder
Wasserstofl bedeuten. oder

geradkettiges oder verzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedeuten, das gegebenenfalls
durch Cyano. Fluor, Chlor, Brom oder Trifluormethyl substituiert ist, oder
geradkettiges oder verzweigtes Thioalkyl oder Acyl mit jeweils bis zu 5 Kohlenstoffatomen bedeuten.
oder

eine Gruppe der Formel -NR‘3R‘9 bedeuten,
worin

gleich oder verschieden sind und Wasserstoff, Phenyi oder geradkettiges oder verzweigtes Alkyl mit
bis zu 4 Kohlenstoffatomen bedeuten.
oder

Isoxazolyl. Furyl, Thienyl_ Pyrryl, Oxazolyl oder lmidazolyl bedeuten.

gleich oder verschieden sind und Wasserstoff oder geradkettiges oder verzweigtes Alkyl mit bis zu 3
Kohlenstoffatomen bedeuten.

geradkettiges oder verzweigtes Alkyl mit bis zu 3 Kohlenstofiatomen oder Phenyl bedeutet

Besonders bevorzugt sind Verbindungen der allgemeihen Formel (I).
in welcher

A

D.E.GundL

fur ein Sauerstoff- oder Schwefelatom oder far die —SO2-Gruppe steht,
und

gleich oder verschieden sind und mindestens einer dieser Substituenten far ein Stickstoffatom steht

und die flbrigen fur einen Rest der Formel -CR2 stehen,
worin

Wasserstofl, geradkettiges oder verzweigtes Alkyl mi! bis zu 3 Kohlenstoffatomen oder Fluor bedeu-
tet.
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far Azido, Hydroxy oder far eine Gruppe der Formel OR‘°. O-SOZR“ oder -NFI‘2R‘3 stéht,
worin

geradketfiges oder verzweigies Acyl mit bis zu 5 Kohlenstoffatomen oder Benzyl bedeutet.

Methyl, Ethyl, Phenyl oder Toluolyl bedeutet.

gleich oder verschieden sind und Cyclopropyl, Cyclopentyl. Cyclohexyl, Wasserstoff, Phenyl oder
geradkettiges oder verzweigtes Alkyl oder Alkoxy mit jeweils bis zu 5 Kohlenstoffatomen, tert.Butoxy-
carbonyl oder Benzyioxycarbonyl bedeuien.
oder

eine Gruppe der Formel -CO-R”. -CS-R”. P(O)(OFi‘5)(OR‘5) oder —SO2R‘7 bedeutet.
worin -

gleich oder verschieden sind und Cyclopropyl. Cyclobutyl, Cyclopentyl. CycIohexyI,Tri1Iuorethy|oder
geradkettiges oder verzweigtes Alkoxy mit bis zu 5 Kohlenstofiatomen, Phenyl, Benzyloxy oder Was-
sersioff bedeuten,
oder

geradkettiges oder verzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen bedeuten. das gegebenenlalls
durch Cyano, Fluor, Chlor, Brom oder Trifluormethyi substituiert ist, oder

geradketfiges oder verzweigtes Thioalkyl oder Acyl mit jeweils bis zu 4 Kohlenstoffatomen bedeuten.
oder

eine Gruppe der Formel -N R‘8R‘9 bedeuten,
worin

gleich oder verschieden sind und Wasserstoff, Phenyl oder geradkettiges oder verzweigtes Alkyl mit
bis zu 3 Kohlenstoffatomen bedeuten, oder

lsoxazolyl. Furyl, Oxazolyi oder lmidazolyl bedeuten.

gleich oder verschieden sind und Wasserstofi, Methyl oder Ethyl bedeuten,

Methyl oder Phenyl bedeutet

Ganz besonders bevorzugt sind die erfindungsgemafien Verbindungen der allgemeinen Formel (I),
in welcher

der Oxazolidinonrest in der Position 2 am 5-Ring-Heterocyclus angebunden ist.
AuBerdem wurden Verfahren zur Herstellung der erfindungsgemafsen Verbindungen der allgemeinen Formel (I)

gefunden, dadurch gekennzeichnet, dal3 man

[A] Verbindungen der allgemeinen Formel (II) oder (III)
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E40
é | =C=0 (11) oder

§,_ A

E40

é I CO-N3 (III)
§L A

in welohen

A, D, E, G und L die oben angegebene Bedeutungen haben,

mit Lithiumbromid/(C4H9)3P(O) und Epoxiden der allgemeinen Formel (IV)

0

{ §‘ Q (IV)

in welcher

Q fflr C,-C6-Acyloxy stehl,

in inenen Losemitteln, gegebenenfalls in Anwesenheit einer Base
umsetzt.

und im Fall F!‘ = OH durch eine typische Esterverseifung oder durch eine typische Umesterung die Hydroxyfunk-
tion freisetzt,
oder

[B] Verbindungen der allgemeinen Formel (V)

in welcher

A, D, E, G und L die oben angegebene Bedeutung haben
und

X for eine typische Schutzgruppe, vorzugsweise Benzyl steht.

in inerten Losemitteln und in Anwesenheit einer Base, beispielsweise Lithiumalkylen oder Lithium-N-alkyb oder

Lithium-N-silylalkylamiden, vorzugsweise N-Butyllithium. mit Epoxiden der allgemeinen Formel (IV) umsetzt,
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holen in die Verbindungen der allgemeinen Formel (Va)

in welcher

A, D, E, G und L die oben angegebene Bedeutung haben
und

Y for geradkettiges oder verzweigtes C2-C5-Alkyl, vorzugsweise n-Butyl steht.

flberfflhrt,

und in einem zweiten Schritt wie unter [A] beschrieben in inerten Losemitteln und in Anwesenheit einer Base, vor-

zugsrveise Lithium-N—alkyI- oder N-Silylalkylamiden oder n-Butyllithium mit Epoxiden der allgemeinen Formel (IV)
umsetzt.
oder

[D] Verbindungen der allgemeinen Formel (VI)

in welcher

A, D, E, G und L die oben angegebene Bedeutung haben,

entweder direkt mit Sauren und Kohlensaurediethylester
umsetzt,

oder zunachst durch Umse1zung der Verbindungen der allgemeinen Formel (VI) mit Sauren die Verbindungen der
allgemeinen Formel (VII)

in welcher
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A, D. E, G und L die oben angegebene Bedeutung haben,

herstellt.

und anschlieflend in Anwesenheit eines Hilfsmittels in inerten Losemitteln cyclisiert,
oder

[E] zunaohst Verbindungen der allgemeinen Formel (la)

in welcher

A. D. E, G und L die oben angegebene Bedeutung haben,

durch Umsetzung mit (C1-C4)-Alkyb oder Phenylsutfonsaurechloriden. die gegebenenfalls entsprechend substitu-
iert sind, in inerten Losemitteln und in Anwesenheit einer Base in die entsprechenden Verbindungen der allgemei-
nen Formel (lb)

in welcher

A, D, E, G, L und R“ die oben angegebene Bedeutung haben,

flberffihrt,

anschliefiend mit Natriumazid in inerten Losemifleln die Azide der allgemeinen Formel (Ic)

in welcher

A. D. E, G und L die oben angegebene Bedeutung haben,

herstellt,

in einem weiteren Schritt durch Umsetzung mil (C,-C4-O)3-P oder PPh3. vorzugsweise (CH3O)3P in inerten Lose-
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mitteln und mit Sauren in die Amine der allgemeinen Formel (Id)

in welcher

A. D, E, G und L die oben angegebene Bedeutung haben.

fiberfflhrt.

und durch Umsetzung mit Acetanhydrid oder anderen Acylierungsmitteln der allgemeinen Formel (VIII)

R2°-co-R“ (vm)

in welcher

R“ die oben angegebene Bedeutung hat
und

R2° Iur Halogen, vorzugsweiseffir Chlor oder far den Rest OCOR“ steht.

in inerten Losemitteln die Verbindungen der allgemeinen Formel (Ie)

in welcher

A. D, E, G, L und R“ die oben angegebene Bedeutung haben.

herstellt,

und im FaIl R‘ = NFI‘2-CS-Fl” Verbindungen der allgemeinen Formel (Id) mit Ethyidiihiocarboxylaten und TriethyI-
amin und im Fall R‘ = NFI‘2-CS-NFI‘8R‘9 mit Thioisocyanaten umsetzt,
und im Fall der S—OxIde eine Oxidation nach ublicher Methode durchfflhrt,

und gegebenenfalls weitere Substituenten oder bereits vorhandene Iunktionelle Gruppen nach flblichen Methoden,
wie beispielsweise Alkylierung, Redoxreaktionen, Substitutionsreaktionen und/oder Verseifungen oder Ein- und
Abbau von Schutzgruppen. einffihrt bzw. derivatisiert.

Die erfindungsgemalien Verfahren konnen durch folgende Formelschemata beispielhaft erlautert werden:
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[A]

10

I \ N=C=O
S

LiBr,

Bu3P=O, NEt3
0

ko (CH2),-CH3
T

Xylol, Rockflufl

o

)7, (CH2)2—CH3
o
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[B]

O

/ JL
l \ NH O/\C6H

\ S 5N

0

/ JLl \

[Cl

n-BuOH

/ \ Rflckflull
| C0-N3 5;

\N S ' 2

11

Mi
NH 0-(CH2)3-CH3

s

1. n-BuLi

o

2, Q‘/o\n/(cH,),cH3
3. NH4Cl O
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H4’
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p-TsOH I CH3OH

1. Carbonyldiimidazol I CHZCIZ
 

oder

2. (EtO)2CO, Rfickflull

I
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[E]

o

/

I \ N/lk
\ o

N s
OH

O NaN3, DMF

| N ———-.-—>
/ \ A
\ 0 70°C

N s
oso,cH3

o

,/ /jk
\

N s
N3

0 NaOH, A020
,/ \ /jk ____________,

I N O THF I H20
\ sN \\</NH2 x HCI

o

/

m‘"A0\

N s
NH-co-CH,

Als Losemittel eignen sich in Abhangigkeit von den einzelnen Verfahrensschritten die ublichen Losemittel, die sich
unter den Reakfionsbedingungen nicht verandern. Hierzu gehoren bevorzugt Alkohole wie Methanol, Ethanol, Pro-
panol oder lsopropanol, oder Ether wie Diethylether, Dioxan, 1,2-Dimethoxyethan, Tetrahydrofuran, Glykoldimethyle-
ther oder terI.ButyImethylether. oder Ketone wie Aceton oder Butanon. oder Amide wie Dimethylformamid oder

Hexamethyl-phosphorsauretriamid, oder Kohlenwasserstoffe wie Hexan, Benzol. Dichlorbenzol, Xylol oder Toluol. oder
Dimethylsulfoxid, Acetonitril, Essigester. oder Halogenkohlenvrasserstoffe wie Methylenchlorid, Chloroform oder Tetra-
chlorkohlenstoff. oder Pyridin, Picolin oder N-Methylpiperidin. Ebenso konnen Gemische der genannten Losemittel ver-
wendet werden.

Als Basen eignen sich in Abhangigkeit von den einzelnen Verfahrensschritten die flblichen anorganischen oder

c|so2cH3, NEt3, cH2c|2
 

0°C

1.) (MeO)3P, DME, 90°C
2.) HCI, 90"C
 '

13
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organischen Basen. Hierzu gehoren bevorzugt Alkalihydroxide wie beispielsweise Natrium- oder Kaliumhydroxid. oder
Alkalicarbonate wie Natrium- oder Kaliumcarbonat. oder Alkalialkoholate wie beispielsweise Natrium- oder Kaliumme-
thanolat, oder Natrium- oder Kaliumethanolat, oder organische Amine wie Ethyldiisopropylamin, Triethylamin, Pioolin.
Pyridine oder N-Methylpiperidin. oder Amide wie Natriumamid oder Lithiumdiisopropylamid, oder Li1hium-N-silylalky-
larnide. wie beispielsweise Lithium-N-(bis)triphenyIsiIy|amid oder Lithiumalkyle wie n-Butyllithium.

Die Base wird in einer Menge von 1 mol bis 10 mol, bevorzugt von 1 mol bis 3 mol bezogen auf 1mol der Verbin-
dungen der allgemeinen Formeln (II), (III), (IV) und (Va) eingesetzt.

Alle Umsetzungen werden im allgemeinen bei normalem, erhohtem oder bei erniedrigtem Druck durchgefflhrt (z.B.
0,5 bis 5 bar). lm allgemeinen arbeitet man bei Normaldruck.

Das Verlahren [A] erfolgt bevorzugt in Xylol oder Dichlorbenzol. gegebenenfalls in Gegenwart von Triethylamin,
unler Rfickiluli.

Die basenkatalysierte Umesterung wird mit einem der oben aufgefflhrten Alkohole, vorzugsweise Methanol, in
einem Temperaturbereich von -10°C bis +40°C, vorzugsweise bei Raumtemperatur durchgelflhrt.

Als Basen eignen sich im allgemeinen Natriumhydrogencarbonat. Natriummethanoiat. Hydrazinhydrat, KaIiumcar-
bonat oder Caesiumcarbonat. Bevorzugt ist Caesiumcarbonat.

Das Verfahren [B] erfolgt in einem der oben aufgeffihrten Ether mit Lithiumalkylverbindungen oder Lithium-N-siIyl-
amiden, wie beispielsweise n-Butyllithium, Lithiumdiisopropylamid oder Lithium-bistrimethylsilyiamid, vorzugsweise in

Tetrahydrofuran und Lithium-bis-trimethylsilylamid oder n-Butyllithium. in einem Temperaturbereich von -100°C bis
+20°C. vorzugsweise von -75°C bis -40°C.

For das Verfahren [C] eignen sich fur den 1. Schritt vorzugsweise die oben aufgefflhnen Alkohole. im Falle der
ansch|iel3enden Cyclisierung Tetrahydrofuran.

Als Basen for die Cyclisierung eignen sich vorzugsweise die oben aufgeffihrten Uthium-N-silylalkylverbindungen

oder n-Butyllithium. Besonders bevorzugt isi n-Butyllithium.
Der erste Reaktionsschritt wird bei der Siedetemperatur des entsprechenden Alkohols, die Cyciisierung in einem

Temperaturbereich von -70°C bis Raumtemperatur durchgefflhrt.
Die Cyclisierung [D] wird in Anwesenheit eines Hilfsmittels und/oder Anwesenheit einer Saure durchgeiuhrt.
Als Sauren eignen sich im allgemeinen anorganische Sauren wie beispielsweise Salzsaure oder Schwefelsaure.

oder organi_sche Caibonsauren mit 1-6 C-Atomen, gegebenenfalls substituiert durch Fluor, Chlor und/oder Brom, wie
beispielsweise Essigsaure, Trifluoressigsaure, Trichloressigsaure oder Propionsaure, oder Sulfonsauren mit C1-C4-
Alkylresten oder Arylresten wie beispielsweise Methansulfonsaure, Ethansulfonsaure, Benzolsulfonsaure oder Toluoi-

sulfonsaure. Besonders bevorzugt ist Salzsaure.
Die Saure wird in einer Menge von 1 mol bis 10 mol, bevorzugt von 1 mol bis 2 mol, bezogen auf 1 mol der Verbin-

dungen der allgemeinen Formel (Vl) eingesetzt.

Als Hilfsmittel eignen sich die Ublichen Reagenzien wie Phosgen, Carbonyldiimidazol oder Kohlensaurediethyle
ster oder ChIorameisensauretrichlormethyiester. Bevorzugt sind Carbonyldiimidazol, Kohlensaurediethylester und
Chlorameisensauretrichlormethylester.

Als Lbsemittel eignen sich die oben aufgefcihrten Halogenkohlenwasserstoffe. Bevorzugt ist Methylenchlorid.
Die Cyclisierungen eriolgen im allgemeinen in einem Temperaturbereich von -20°C bis 100°C, vorzugsweise bei -

20°C bis Raumtemperatur.
Die Acylierung [E] erfolgi im allgemeinen in einem der oben aufgefflhrten Ether oder Halogenkohlenwasserstoffen.

vorzugsweise Tetrahydrofuran oder Methylenchlorid, in einem Temperaturbereich von -30°C bis 50°C, bevorzugt von -
10°C bis Raumtemperatur.

Die Reduktionen erfolgen im allgemeinen mit Hydriden in inerten Losemitteln oder mit Boranen, Diboranen oder
ihren Komplexverbindungen.

Die Reduktionen konnen im allgemeinen durch Wasserstofl in Wasser oder in inerten organischen Losemitteln wie
Alkoholen, Ethern oder Halogenkohlenwasserstoffen. oder deren Gemischen, mit Katalysatoren wie Raney-Nickel, Pal-

ladium, Palladium auf fierkohle oder Platin. oder mit Hydriden oder Boranen in inerten Losemitteln, gegebenenfalls in
Anwesenheit eines Katalysators durchgefuhrt werden.

Bevorzugt werden die Reduktionen mit Hydriden, wie komplexen Borhydriden oder Aluminiumhydriden sowie Bora-
nen durchgeffihrt. Besonders bevorzugt werden hierbei Natriumborhydrid. Lithiumborhydrid, Natriumcyanoborhydrid,
Lithiumaluminiumhydrid, Natrium-bis-(2-methoxyethoxy)aluminiumhydrid oder Boran-Tetrahydrofuran eingesetzt.

Die Reduktion der Azide [E] eriolgt mit (CH3O)3P und Salzsaure.
Die Redukiion erfolgt im allgemeinen in einem Temperaturbereich von -50°C bis zum jeweiligen Siedepunkt des

Losemittels. bevorzugt von -20°C bis +90°C.
Als Losemittel eignen sich hierbei alle inenen organischen Losemittel, die sich unter den Reaktionsbedingungen

nicht verandern. Hierzu gehoren bevorzugt Alkohole wie Methanol , Ethanol, Propanol oder Isopropanol. oder Ether wie

Diethylelher, Dioxan, Tetrahydrofuran, Glykoldimethylether, oder Diethylenglykoldimethylelher oder Amide wie Hexa-
methylphosphorsauretriamid oder Dimethyliormamid. oder Essigsaure. Ebenso ist es moglich. Gemische der genann-
ten Losemittel zu verwenden.
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Die Abspaltung der Hydroxysohutzgruppen erfolgt im allgemeinen nach ablicher Methode. beispielsweise durch
hydrogenolytische Spaltung der Benzylether in den oben aufgeffihrten inerten Losemitteln in Anwesenheit eines Kata-
Iysators mit Wasserstoif-Gas.

Die Abspaltung der Aminoschutzgruppe erfolgt im allgemeinen ebenfalls nach Crblichen Methoden, und zwar wird
vorzugsweise Boc mit Salzsaure in Dioxan. Fmoc mit Piperidin und 2 mi! HBr/HOAc oder durch Hydrogenolyse abge-
spalten.

Bevorzugi werden Redoxreaktionen, reduktive Aminierung. Umesterung und die Halogenisierung von Methy|grup-

pen mit N-Bromsuocinimid (NBS) oder N-Chlorsuocinimid (NCS) aufgefflhrt. die im folgenden beispielhafl erlautert wer-
den.

Als Lbsemittel for die Alkylierung eignen sich flbliche organische Losemittel. die sich umer den Fieaktionsbedingun-

gen nicht verandern. Hierzu gehoren bevorzugt Ether wie Diethylether, Dioxan. Tetrahydrofuran, Glykoldimethyiether,
oder Kohlenwasserstoffe wie Benzol, Toluol, Xylol, Hexan, Cyclohexan oder Erdolfraktionen. oder Ha|ogenkoh|enwas-
serstoffe wie Dichlormethan, Trichlormethan, Tetrachlormethan, Dichlorethylen, Trichlorethylen oder Chlorbenzol, oder
Essigester, oder Triethyiamin, Pyridin, Dimethylsulfoxid, Dimethylformamid. Acetonitril, Aceton oder Nitromethan.
Ebenso ist es moglich. Gemische der genannten Losemittei zu verwenden. Bevorzugt sind Dichlormethan, DimethyI-

sulfoxid und Dimethylformamid.
Die Alkylierung wird in den oben aufgefflhrten Losemitteln bei Ternperaturen von 0°C bis +150°C, vorzugsweise bei

Raumtemperatur bis +100°C. bei Normaldruck durchgeffihrt.
Die Amidierung und (fie Sulfoamidierung erfolgen im allgemeinen in inerten Losemitteln in Anwesenheit einer Base

und eines Dehydratisierungsmittels.

Als Losemittel eignen sich hi_erbei inerte organische Losemittel. die sich unter den Reaktionsbedingungen nicht
verandern. Hierzu gehoren Haiogenkohlenwasserstoffe wie Dichlormethan, Trichlormethan. Tetrachlormeihan, 1,2-
Dichlorethan, Trichlorethan, Tetrachlorethan, 1.2-Dichlorethylen oder Trichlorethylen, Kohlenwassserstoffe wie Benzol,

Xylol, Toluol, Hexan, Cyclohexan. oder Erdolfraktionen. Nitromeihan. Dimethylformamid, Acetonitril oder Te1rahydro-
furan. Ebenso ist es mdglich, Gemische der Losemittel einzusetzen. Besonders bevorzugt sind Diohlormethan und
Tetrahydrofuran.

Als Basen for die Amidierung und die Sulfoamidierung eignen sich die flblichen basischen Verbindungen. Hierzu
gehoren vorzugsweise AlkaIi- und Erdalkalihydroxide wie Lithiumhydroxid, Natriumhydroxid. Kaliumhydroxid oder Bari-
umhydroxid. Alkalihydride wie Natriumhydrid, Alka|i- oder Erdaikalicarbonate wie Natriumcarbonat, Kaliumcarbonat,
oder Alkalialkoholaie wie beispielsweise Natriummethanolat oder -ethanolat, Kaliummethanolat oder -ethanolat oder

Kalium-ter1.—buy|a1, oder organische Amine wie Benzyltrimethylammoniumhydroxid. Tetrabutylammoniumhydroxid,
Pyridin, Triethylamin oder N-Methylpiperidin.

Die Amidierung und die Sulfoamidierung werden im allgemeinen in einem Temperaturbereich von 0°C bis 150"C.
bevorzugt bei 25°C bis 40°C. durchgefflhrt.

Die Amidierung und die Sulfoamidierung werden im allgemeinen bei Normaldruck durchgefflhrt. Es ist aber auch

moglich, das Veriahren bei Unterdruok oder bei Uberdruck durchzuffihren (z.B. in einem Bereich von 0,5 bis 5 bar).
Bei der Durchicrhrung der Amidierung und der Sulfoamidierung wird die Base im allgemeinen in einer Menge von

1 bis 3 Moi, bevorzugt von 1 bis 1,5 Moi, bezogen auf 1 Mol der jeweiligen Carbonsaure, eingesetzt.
Als Dehydratisierungsreagenzien eignen sich Carbodiimide wie beispielsweise Diisopropylcarbodiimid, Dicyclohe-

xylcarbodiimid oder N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimid-Hydrochlorid oder Carbonylverbindungen wie Car-
bonyldiimidazol oder 1,2-Oxazoliumverbindungen wie 2-Ethyl-5-phenyl-1,2-oxazolium-3-sulfonat oder
Propanphosphonsaureanhydrid oder lsobutyichloroiormat oder Benzotriazolyloxy-tris-(dimethy|amino)phosphonium-
hexafluorophosphat oder Phosphorsaurediphenylesteramid oder Methansulfonsaurechlorid, gegebenenfalls in Anwe-
senheit von Basen wie Triethylamin oder N-Ethyimorpholin oder N-Methylpiperidin oder 4-Dimethylaminopyridin.

Als Basen eignen sich iflr die Verseifung die Crblichen anorganischen Basen. Hierzu gehoren bevorzugt Alkalihy-
droxide oder Erdalkalihydroxide wie beispielsweise Natriumhydroxid, Kaliumhydroxid oder Bariumhydroxid, oder Alka-
Iicarbonate wie Natrium- oder Kaliumcarbonat oder Natriumhydrogencarbonat. Besonders bevorzugt werden

Natriumhydroxid oder Kaliumhydroxid eingesetzt.
Als Losernittel eignen sich for die Verseifung Wasser oder die for eine Verseifung Ublichen organischen Lésemitlel.

Hierzu gehoren bevorzugt Alkohole wie Methanol, Ethanol, Propanol. Isopropanol oder Butanol, oder Ether wie Tetra-

hydrofuran oder Dioxan. oder Dimethylformamid oder Dimethylsulfoxid. Besonders bevorzugt werden Alkohole wie
Meihanol, Ethanol, Propanol oder Isopropanol verwendet. Ebenso ist es moglich, Gemische der genannten Losemittel

einzusetzen. _
Die Verseifung wird im allgemeinen in einem Temperaturbereich von 0°C bis +100°C, bevorzugt von +20°C bis

+80°C durchgeffihrt.
Im allgemeinen wird die Verseifung bei Normaldruck durchgefflhrt. Es ist aber auch moglich. bei Unterdruck oder

bei Uberdruck zu arbeiien (z.B. von 0,5 bis 5 bar).
Bei der Durchfuhrung der Verseifung wird die Base im allgemeinen in einer Menge von 1 bis 3 Mol. bevorzugt von

1 bis 1,5 Mol bezogen auf 1 Mol des Esters eingesetzt. Besonders bevorzugt verwendet man molare Mengen der Reak-
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tanden.

Die Veresterung erfolgt im allgemeinen mit den entspreohenden Alkoholen in Anwesenheit von Sauren, vorzugs-
weise Schwefelsaure. in einem Temperaturbereich von 0°C bis 150°C. vorzugsweise von 50°C bis 100°C und Normal-
druck

Die Verbindungen der allgemeinen Formeln (IV) und (VIII) sind bekannt oder konnen nach Ublichen Methoden her-
gestellt werden.

Die Verbindungen der allgemeinen Formel (VII) sind grolitenteils neu und konnen beispielsweise wie oben
beschrieben hergestellt werden.

Die Verbindungen der allgemeinen Formel (ll) sind teilweise bekannt oder neu und konnen dann beispielsweise

hergestellt werden. indem man die entsprechenden Amine mit Chlorameisensauretrichlormethylester in einem der
oben autgefuhrten Losemittel, vorzugsweise Xylol bei RL'rckfluBtemperatur umsetzt.

Die Verbindungen der allgemeinen Formel (Ill) sind teilweise bekannt oder neu und kbnnen dann beispielsweise
hergestellt werden. indem man ausgehend von den entsprechenen Carbonsauren enlweder mit ChIorameisensaure-

isobutylester / Aceton. Natriumazid/Wasser oder mit Diphenylphosphorylazid I Tetrahydrofuran oder mit Xylol oder
Methylenchlorid in Gegenwart einer der oben angegebenen Basen. vorzugsweise Triethylamin, bei -10°C bis Baum-
temperatur umsetzt.

Die Verbindungen der allgemeinen Formel (V) und (Va) sind teilweise bekannt oder neu und konnen entweder

durch Abspaltung von Stickstoff aus den entsprechenden Carbonsaureaziden und Umsetzung mit den entsprechenden
Alkoholen oder durch Umsetzung der enlsprechenden Amine mit Chlorameisensaureestern, vorzugsweise Chloramei-
sensaurebenzylester in einem der oben autgeffihrten Losemittel, vorzugsweise Tetrahydrofuran oder Dioxan, in einem
Temperaturbereich von -10°C bis 200°C, vorzugsweise von 0°C bis 150°C, hergestellt werden.

Die Verbindungen der allgemeinen Formel (Ia) sind neu und konnen beispielsweise wie unler [A]. [B], [D] oder [E]
beschrieben hergestelll werden.

Die Verbindungen der allgemeinen Formeln (lb), (Ic), (ld) und (le) sind neu und konnen wie oben beschrieben her-
geslellt werden.

Die Verbindungen der allgemeinen Formel (Vl) sind grolstenteils bekannt oder neu und konnen beispielsweise her-
gestellt werden. indem man ausgehend von den freien Aminen (la) entweder mit dem Acetonid von Glycerinaldehyd in
Methanol und in Anwesenheit von Natriumacetat / Natriumcyanborhydrid oder von Natriumboranat und Methanol in
einem Temperaturbereich von -20°C bis +40°C, bevorzugt von -10°C bis 20°C und Norrnaldruck umsetzt.

Die minimalen Hemmkonzentrationen (MHK) wurden per Fleihenverdfinnungsverfahren auf Iso-Sensilesl Agar

(Oxoid) bestimmt. Fur jede Prufungssubstanz wurde eine Fleihe von Agarplatten hergestellt, die abfallende Konzentra-
tionen des Wirkstofles enlhielten. Die Agarplatten wurden mit einem Multipoint-lnokulator (Denley) beimpft. Zum

Beimpfen wurden Ubernachtkulturen der Erreger verwandl. die zuvor so verdflnnt wurden, daB jeder lmpfpunkl ca. 104
koloniebildende Partikel enthiell. Die beimpften Agarplatten wurden bei 37°C bebrfitet, und das Keimwachstum wurde

nach ca. 20 Stunden abgelesen. Der MHK-Wert (pg/ml) gibt die niedrigste Wirkstoffkonzentration an, bei der mil blo-
Bem Auge kein Waohstum zu erkennen war.

MHK-Werte (pg/ml):

Staph. 133 Staph. 48N Staph. Staph. 9TV E. coll Neu- Klebs. 57 Psdm.
25701 mann USA Bonn

j

4
T

1

 
' Fur schnellwachsende Mykobakterien wurde die MHK-Beslimmung in Anlehnung an die von Swenson beschrie-

bene Methode der Bouillon-Mikrodilution durchgetuhrt [vgl. J.M. Swenson, C. Thornberry, U.A. Silcox. Rapidly growing

myoobacteria. Testing of susceptibility to 34 antimicrobial agents by broth microdilution. Antimicrobial Agents and Che-
motherapy Vol. 22, 186-192 (1982)]. Abweichend davon war das mit 0.1 Vol.% Tween 80 versetzte Hirn-Herzextrakt
Medium.

Die verwendelen Mykobakterienstamme wurden von der DSM (Dt. Sammlung von Mikroorganismen. Braun-
schweig) bezogen. Sie wurden in einer feuchten Kammer bei 37°C bebrfitet.
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Die MHK-Werte wurden nach 24 Tagen abgelesen, wenn die praparatfreien Kontrollen durch Wachstum trfib
waren. Der MHK-Wert definiert sich als die niedrigste Praparatkonzentration. die makroskopisch sichtbares Wachstum
vollig inhibiert.

MHK Werte (pg/ml): Myoobacterium smeg-
matis

@ W
DSM 43465

Isomazid

Bsp.-Nr. 
Die enindungsgemasen Verbindungen der allgemeinen Formeln (I), (la). (lb). (Ic), (Id) und (Ie) weisen bei geringer

Toxizitat ein breites antibakterielles Spektrum. speziell gegen gram-positive Baicterien. Haemophilus influenzae. anae-

robe Keime und fflr schnellwachsende Mykobakterien auf. Diese Eigenschaften ermoglichen ihre Vervvendung als che-
motherapeutische Wirkstoffe in der Human- und Tiermedizin.

Besonders wirksam sind die erfindungsgemafien Verbindungen gegen Bakterien und bakterienannliche Mikroor-

ganismen wie Mycoplasmen. Sie sind daher besonders gut zur Prophylaxe und Chemotherapie von Iokalen und syste-
mischen lnfektionen in der Human- und Tiermedizin geeignet, die durch solche Erreger hervorgerufen werden.

Zur vorliegenden Erfindung gehoren pharmazeutische Zubereitungen, die neben nicht-toxischen. inerten pharma-
zeutisch geeigneten Tragerstoffen eine oder mehrere enindungsgemafie Verbindungen enthalien oder die aus einem
oder mehreren erfindungsgemafien Wirksioffen besiehen, sowie Verfahren zur Herstellung dieser Zubereitungen.

Der oder die Wirksioffe konnen gegebenenfalls in einem oder mehreren der oben angegebenen Tragerstoffe auch
in mikroverkapseiter Form vorliegen.

Die therapeutisch wirksamen Verbindungen sollen in den oben aufgefflhrten pharmazeutischen Zubereitungen in
einer Konzentration von etwa 0.1 bis 99,5, vorzugsweise von etwa 0.5 bis 95 G8\N.'%, der Gesamtmischung vorhanden
sein.

Die oben aufgeiiihrten pharmazeutischen Zubereitungen konnen auBer den erfindungsgemaflen Verbindungen
auch weitere pharmazeutische Wirkstoffe enthalten.

Im allgemeinen hat es sich sowohi in der Human- als auch in der Veterinarmedizin als vorteilhaft erwiesen, den

oder die erlindungsgemarien Vifirkstoffe in Gesarmmengen von etwa 0.5 bis etwa 500. vorzugsweise 5 bis 100 mg/kg
Korpergewicht je 24 Stunden. gegebenenfalls in Form mehrerer Einzelgaben, zur Erzielung der gewunschten Ergeb-
nisse zu verabreichen. Eine Einzelgabe enthalt den oder die eriindungsgemarien Wirkstoffe vorzugsweise in Mengen
von etwa 1 bis etwa 80. insbesondere 3 bis 30mg/kg Kérpergewicht.

Die erfindungsgemafien Verbindungen konnen zum Zweck der Erweiterung des Vifirkungsspektrums und um eine
Wirkungssteigemng zu erreichen auch mit anderen Antibiotika kombiniert werden.

Anhang zum eggerimentellen Teil

Li rv n il ihzrhrm rhi'

I Dichlormethan : Methanol

ll Toluol : Eihylacetat
III Acetonitril : Wasser

IV Ethylacetat
V Petrolether : Ethylacetat

flzkflrzgngen:

Z Benzyloxycaibonyl
Boc ten. Butyloxycarbonyl
DMF Dimethyiformamid
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Ph Phenyl

Me Methyl
THF Tetrahydroluran

CDI Carbonyldiimidazol
DCE Dichlorethan

Ausgangsverblndungen

Beisgiel I

3-Amino-6-methyl-thieno[2.3-b]pyridin-2-carbonsauremethylester

NH2

/'

| \ COOCH3
“ s

45 g (295 mmol)) 2-Chlor-6-methylpyridin-3-camonitril werden in 180 ml DMSO gelost, mit 90 ml (649 mmol)
Triethylamin und 28 ml (310 mmol) Mercaptocssigsauremethylesler verselzt und 18 h bei 80°C verruhrt. Man lam auf
Flaumtemperatur kommen, kippl auf Eiswasser, saugt ab, wascht den Rflckstand mil Petrolether nach und trocknet 5 h
im Umlufltrockenofen bei 60°C.

Ausbeute: 63 g (96%)
MS: 222 [M*, 1oo%]

‘H-NMR (D5-DMSO, TMS): 3.4 (d, J = 9 Hz. 1H); 7,83 (d. J = 9 Hz. 1H); 7.26 (s. 2H); 3.3 (s, 3H); 2.58 (s, 3H).

Beisgiel ll

3-Amino-5-methyl-thieno[2.3-b]pyridin-2-carbonsauremethylester

NH,

wp

’ \
| COOCH3

“ s

37.5 g (250 mmol) 2-Mercapto-3-cyano-5-methylpyridin werden in 175 ml DMSO gelost und mit 76 ml (550 mmol)
Triethylamin verselzt. Zu der so erhaltenen Losung tropfl man innerhalb von 5 min 22 ml (250 mmol) ChIoressigsaure-
methylesler zu. Man verrfihrt 5 h bei 80°C. gibl aul Eisvvasser, saugt vom ausgefallenen Festsloff ab. wascht diesen mit
Diethylether gut nach und trocknet im Umlufttrockenofen bei 50°C.

Ausbeute: 53.5 g (96%)
MS: 222 [M*, 1oo%]

‘H-NMR (D5-DMSO): 8.55 (s, 1H); 8,35 (s, 1H); 7,25 (s. 2H); 3.7 (s, 3H); 2.4 (s, 3H).
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Beiggiel III

6-Methyl-thieno[2.3-blpyridin-2-carbonsauremethylesler

209 ml Wasser werden vorsichtig mit 628 ml H2804 konz. versetzt, auf 0°C gekflhlt und mit 62 g (279 mmol) der
Verbindung aus Beispiel I verselzl. Nun wird eine Losung von 61.5 g (894 mmol) Natriumnitrit in 280 ml Wasser so
zugetropft. dali die lnnentemperatur der Reaktionslosung +5°C nichl ubersteigt. Nach beendeter Zugabe wird 1 h bei

0°C nachgerflhrt. Die so erhaltene Reaklionslosung wird so in 1,675 l 50%ige Hypophosphorsaure eingetragen, daB
die lnnentemperatur nichl Cuber +7°C ansteigt. Nach beendeter Zugabe laBt man 30 min bei 0°C nachrflhren und halt

Uber Nacht bei +4°C. Nun wird mit feslem NaHCO3 neutral gestellt (schaumt heftig) und vorn ausgefallenen Festsloff
abgesaugt. Der Rflckstand wird in 2 I Aceton 10 min verrfihrt. abgesaugt und im Umlufttrockenolen bei 50°C getrooknet.

Ausbeu1e:24.3 g (42%)
MS: 207 [M*, 90%]

‘H-NMR (D5-DMSO, TMS): 8.3 (d. J = 9 Hz. 1H); 8.15 (s, 1H); 7.4 (d, J = 9 Hz. 1H); 3,9 (d. 3H); 2,63_ (s, SH).

Belglel IV

6-Methyl-lhieno[2,3-b]pyridin-2-carbonsaure

/

| \ COOH
\ s

23 g (111 mmol) der Verbindung aus Beispiel Ill werden in 660 ml Ethanol gelost, mit 93.5 g (1.66 mol) Kaliumhy-
droxid versetzt und 30 min am Rucklluri gekocht. Nach Abkuhlen aul Raumtemperatur wird vom Niederschlag abge-

saugt und dieser gut mil Ethanol nachgewaschen. Der Niederschlag wird in Wasser gelost und mil Essigsaure auf pH
4 angesauert. Von der ausgefallenen Saure wird abgesaugt. mil 2 I Petrolelher nachgewasohen und im Umlufltrocken—
schrank bei 50°C getrocknet.

Ausbeule: 18.6 g (87%)

‘H-NMR (D5-DMSO, TMS): 12.1 (s, 1H); 8.28 (d. J = 9 Hz, 1H); 3.05 (s. 1H); 7.39 (d, J = 9 Hz. 1H); 2.62 (s, 3H).

Analog den Vorschriften der Verbindungen I - IV werden die in der Tabelle I aulgefcrhrten Verbindungen dargestelltz
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* S.W. Schneller, F.W. Clough, I.E. Hardee, J. Heterocycl. Chem. (1976) 273-5

B§i§pI§| Vll

6-Methyl-1hieno[2,3-b]pyridin-2-carbonsaureazid

18 g (93.2 mmol) der Verbindung aus Beispiel IV werden in 180 ml Aceton gelost und mit 15.4 ml (110 mmol)
Triethylamin versetzt. Diese Reaktionsmischung wird auf -15°C gekflhlt und Iangsam mit einer Losung von 15,4 ml (121
mmol) Chlorameisensaureisobutylester in 77 ml Aceton versetzt, so daB die Innentemperatur -5°C nicht flbersteigt.
Man ruhrt 2 h bei -10°C nach und tropfl eine Losung von 9 g (140 mmol) Natriumazid in Wasser zu, rflhrt 2 h bei 0°C

nach, kippt au1 2,5 I Eiswasser. saugt vom ausgefallenen Niederschlag ab. wascht diesen mit Wasser gut nach und
trocknet an der Luft.

Ausbeute: 18 g (89% d.Th.)

EP0785200A2
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Beiggiel VIII

2-Butyloxycarbonylamino6-methyi-thieno[2,3-b]pyridin

H

mA‘ °\/\/
H30 \N 3 T

18 g (82 mmol) der Verbindung aus Beispiel VII werden portionsweise in 390 ml siedendes Butanol eingetragen.
Nach beendeterzugabe wird 10 min unter RflckIIul3 nachgerfihrt. auf Raumtemperatur abgekuhlt, eingeengt, in Diethy-

Iether verruhrt. abgesaugt und im Umlufttrockenofen bei 50°C getrocknet.

Ausbeute: 20,3 g (93%)
Smp.: 162°C

‘H-NMR (D5-DMSO, TMS): 7.88 (d. J = 9 Hz. 1H); 7.24 (d. J = 9 Hz, 1H); 6.75 (s, 1|-I); 4.18 (t, J = 7 Hz, 2H); 2.53
(s, 3H); 1.65 (q. J = 7 Hz, 2H); 1.39 (h. J = 7 Hz, 2H); 0,93 (t. J = 7 Hz, 3H).

Analog den Vorschriften der Verbindungen VII und VIII werden die in der Tabelle II aufgefflhrten Velbindungen dar-
gestelltz

Tabelle [I

R” / T

R2‘ \N 3 \II/
0

Bsp.-Nr. R23 R“ Ausbeute
(% d.TIl.)

Smp.
(°C)

Ii
I
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Hegsjellungsbeisgiele

Be|§gIe| 1

(5R)-3-[6-Methyl-pyrido[2,3-b]thienyI]-5-hydroxyme1hyI—oxazoIidin-2-on

20.3 g (76.8 mmol) der Verbindung aus Beispiel VIII werden In 150 ml THF gelost, mit 10 mg Benzylidenbenzylimin
versetzt und auf -70°C gekflhlt. Nun werden Iangsam ca. 31 ml 2,5 n-Butyllithium.-Losung in Hexan bis zum Farbum-

schlag nach rot zugetropft. Anschlieriend werden 10,9 ml (76.8 mmol) (R)-Glycidylbutyrat zugetropft. Man last auf
Raumtemperatur kommen, versetzt mit gesattigter Ammoniumchlorid-Lbsung, rflhrt 30 min bei Raumtemperatur nach
und saugt vom ausgefallenen Niederschlag ab. Der Rflckstand wird mit wenig Wasser und mit viel Diethylether gewa-
schen und im Umluftttrockenofen bei 50°C getrocknet.

Ausbeute: 19,7 g (97% d.Th.)
Smp.: 245°C u.Z.

R,: 0.24 (I, 100:5)

MS: 265 [(M+H)*, 100%] _
‘H-NMR (D6-DMSO, TMS): 7,95 (d, J = 9 Hz, 1H); 7,25 (d, J= 9 Hz, 1H); 6.69 (s, 1H); 5.3 (s, 1H); 4,8 - 4,96 (m,
1H); 4.18 (I, J = 9.5 Hz. 1H); 3.93 (dd, J = 9.5 Hz. 6,5 Hz, 1H); 3.55 - 3.8 (m, 2H); 2.55 (s, 3H).

Analog Verbindung 1 wurden die in der Tabelle 1 aufgeffihrten Verbindungen dargestellt:

Tabellcl

/

m~ 0
R25 N S L4/OH

‘ R25 R26 Ausbeute Smp. ‘
(% d.Th.) (°C) ‘

1-245 “~Z-
I

  

    
   [M+H]+; 100%

22
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Beiggiel 4

(SR)-3-[6-Methyl-pyrido[2.3-b]thienyl]-5—rne1t1ansuIfonyloxymethyI-oxazolidin-2-on

Eine Losung von 18,8 g (71 mmol) der Verbindung aus Beispiel 1 in 290 ml Pyridin wird auf 0°C gekflhlt und lang-
sam mit 11 ml (142 mmol) Methansulfonsaurechlorid versetzt. Es wird 16 h bei 4°C gehalten und eingeengt. Der Rack-
stand wird in 5%iger Natriumhydrogencarbonatlosung verrflhrt. abgesaugt und mit Wasser und Diethylether
nachgewaschen und im Umlufttockenoien bei 50°C getrocknet.

Ausbeute: 23 g (95% d.Th.)
R, = 0.47 (I. 1oo:5)

Beigpiel 5

(5R)-3-[6-Methyl-pyrido[2.3-b]thienyl]-5-azido-methyH>xazolidin-2-on

23 g (67.1 mmol) der Verbindung aus Beispiel 4 werden in 160 ml DMF gelost und mit 4,8 g (74 mmol) Natriumazid
versetzt. Die so erhaltene Reaktionsmischung wird 16 h bei 70°C verruhrt. Man lam aui Raumtemperatur abkfihlen und
kippt auf 2 I Eiswasser. Man saugt vom ausgefallenen Feststoff ab, wascht mit Wasser und Petrolether nach und trock-
net an der Luft.

Ausbeute: 17.9 g (92% d.Th.)
R,: 0.31 (I, 1oo:2)
Smp.: 181°C u.Z.

MS: 290 [(M+H)*; 1oo%)

‘H-NMR (D6-DMSO, ms): 7,95 (d. J ) 9 Hz. 1H); 7,75 (d. J = 9 Hz, 1H); 6.72 (s. 1H); 4,93 - 5,12 (m, 1H); 4.24 (1,
J = 9.5 Hz. 1H): 3.78 - 3,9 (m. 3H); 2.55 (s, 3H).

Analog den Vorschriften der Beispiele 4 und 5 werden die in der Tabelle 2 aufgefflhrten Verbindungen dargestelltz

23
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Tabelle 2

R27 0
/ JL

1 N o
\

R28 N S \___k/N3

Ausbeute

(% d.Th.) (°C)

204 u.Z. 
Belsplel 8

(5S)-3-[6-Methyl-pyrido[2,3-b]thienyl]-5-aminomethyl-oxazolidin-2—on Hydrochlorid

o

” /u\
I \ N 0

\ s
H30 N NH2 x HCI

5 g (17.3 mmol) der Verbindung aus Beispiel 5 werden in 400 ml Ethanol gelost, mit 500 mg 5%igem Palladium auf
Aktivkohle versetzt und 16 h unter 3 bar Wasserstoffdruck hydriert. Man filtriert vom Katalysator ab, engi ein. nimrnt in
Methylenchlorid auf und versetzt langsam mit 5 ml 4.5 N HCI in Ether. Man rfihn 1 h bei Raumtemperatur nach. saugt
ab und wascht mit Ether nach. Der Rflckstand wird bei 40°C im Umlufttrookenofen getrocknet.

Ausbeute: 5.74 g (98% d.Th.)

‘H-NMR (D20): 8.3 (d, J = 9 Hz, 1H); 7,5 (d, J = 9 Hz. 1H); 6,78 (s, 1H); 5,11 - 5.27 (m, 1H); 4,37 (t, J = 9.5 Hz.
1H); 3.95 (dd. J = 9.5 Hz. J = 6,5 Hz, 1H); 3.30 - 3,5 (m, 2H); 2.65 (s. 3H).

Analog der Verbindung 8 werden die in der Tabelle 3 aufgefflhrten Verbindungen dargestellt:

24
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Tabelle 3

—l
 

Belspiel 11

(58)-3-[6-Methyl-pyrido[2.3-b]lhienyl]-5-acetylaminomethyl—oxazoIidin—2—on

0

,/ \ N;%:Z:/TNH3C N S
\[rCH3

O

1.5 g (4.1 mmol) der Verbindung aus Beispiel 8 werden mil 1.14 ml (8.2 mmol) Triethylamin versetzt und in 8 ml
Pyridin geldst. Man kfihlt die Reaktionsldsung auf 0°C ab und tropft 0,73 ml (10,2 mmol) Acetylchlorid zu. Nach 4 Stun-
den bei 0°C wird mit 1 ml Methanol versetzt, eingeengl und an lfieselgel (Methlyenohlorid : Methanol = 100:3) chroma-
tographien.

Ausbeute: 0.84 g (67%)
Smp.: 215°C u.Z.

R,: 0,44 (l; 10:1)
MS: 306 [(M+H)*; 100%]

‘H-NMR (D5-DMSO, TMS) 8,3 (t, J = 6.5 Hz, 1H); 7,95 (d, J: 9 H. 1H); 7,25 (d, J = 9 Hz, 1H); 6,68 (s, 1H); 4,83 -
4,98 (m. 1H); 4,2 (t, J = 9,5 Hz, 1H); 3.83 (dd, J = 9.5 Hz, J = 6.5 Hz, 1H); 3,47 (1, J = 6 Hz. 2H); 2.55 (s. 3H); 1,85
(s, 3H).
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Beisgiel 12

(58)-3-[6-Methyl-pyrido[2.3-b]thienyl]-5-thioacetylaminomethyl-oxazolidin-2-on

o

/ JL
\ N o H

\ S I

H,c N N\n/CH,
S

673 mg (2 mmol) der Verbindung aus Beispiel 8 werden in 4 ml THF gelost. mil 0.61 ml (4.4 mmol) Triethylamin
und 0.26 ml (2.2 mmol) Ethyldithioacetat versetzt und 18 h bei Raumtemperatur gerohrt. Man engl ein und chromato-
graphiert an Kieselgel (Methylenchlorid : Methanol = 100:1).

' Ausbeute: 475 mg (74%)

Smp.: 202 u.Z.
R4: 0,3 (I; 100:5)
MS: 321 (M*, 20%)

‘H-NMR (D5-DMSO, TMS): 10.45 (s. 1H); 7.95 (d. J = 9 Hz. 1H); 7.25 (d, J = 9 Hz, 1H); 6.68 (s, 1H); 5.05 - 5,2 (m,
1H); 4,25 (t, J = 9,5 Hz. 1H); 3.98 (1, J = 6.5 Hz, 2H); 3.9 (dd, J = 9.5 Hz, J = 6.5 Hz, 1H); 2.55 (s 3H); 2.43 (s, SH).

Analog den Vorschriften der Beiépiele 11 und 12 wurden die in Tabelle 4 aufgefflhrten Verbindungen dargestelltz

26
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Verbindungen der allgemeinen Formel (I)

in welcher

A

D,E.GundL

R3, R4, R5. R5, R7 und R8

R12 und R13

R” oder H13

R“ und R1‘

fur ein Sauerstoff- oder Schwefelatom oder fflr die S02-Gruppe steht,
und

gleich oder verschieden sind und mindestens einer dieser Substituenten for ein Stick-

stoffatom steht und die flbrigen tar einen Rest der Formel -CR2 stehen,
worin

Wasserstoff. Cyano, Nitro, Carboxyl. geradkettiges oder verzweigtes Alkyl. Acyl oder
Alkoxy mit jeweils bis zu 7 Kohlenstoffatomen, Halogen oder eine Gruppe der Formel

- NR3n4, -CO-NR5Fi6, -NR7-CO-R8 oder -S(O)aR9 bedeutet.
worin

gleich oder verschieden sind und Wasserstoff. Phenyl oder geradkettiges oder ver-
zweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedeuten,

eine Zahl 0, 1 oder 2 bedeutet,

Phenyl oder geradkettiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen
bedeutet,

fflr Azido, Hydroxy oder fur eine Gruppe der Formel -oR‘°, 0-soan“ oder -NR‘2R‘3
steht,
worin

geradkettiges oder verzweigtes Acyl mit bis zu 8 Kohlenstoffatomen oder eine Hydro-
xyschutzgruppe bedeutet.

geradkettiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen oder Phenyl
bedeutet, das gegebenenfalls durch geradkettiges oder verzweigtes Alkyl mit bis zu 4
Kohlenstoffatomen substituiert ist,

gleich oder verschieden sind und Cycloalkyl mit 3 bis 6 Kohlenstoffatomen, Wasser-
stoff, Phenyl oder geradkettiges oder verzweigtes Alkyl oder Alkoxy mit jeweils bis zu
8 Kohlenstoflatomen oder eine Aminoschutzgruppe bedeuten,
oder

eine Gruppe der Formel —CO-R“, -cs-R”. P(O)(OR‘5)(OR‘6) oder -S02-R17 bedeu-
tet,
worin

gleich oder verschieden sind und Cycloalkyl mit 3 bis 6 Kohlenstoflatomen, Tri1|uorme-

thyl. geradkettiges oder verzweigtes Alkoxy mit bis zu 8 Kohlenstoffatomen. Phenyl,

29
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Benzyloxy oder Waserstoff bedeuten. oder

geradkettiges oder verzweigtes Alkyl mit bis zu 8 Kohlenstoffaiomen bedeuten, das

gegebenenfalls durch Cyano. Halogen oder Trilluormethyl substituieri ist.
oder

geradkettiges oder verzweigtes Thioalkyl oder Acyl mit jeweils bis zu 6 KohIens1offato-
men bedeuien.
oder

eine Gruppe der Formel -NR‘8Fi‘9 bedeuten.
worin

gleich oder verschieden sind und Wasserstoff. Phenyl oder geradkettiges oder ver-
zweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedeuten, -
oder

einen 5-gliedrigen aromatischen Heterocycius mit bis zu 3 Heteroatomen aus der
Reihe S. N und/oder O bedeuten,

gleich oder verschieden sind und Wasserstoff oder geradkettiges oder verzweigtes
Alkyl mit bis zu 4 Kohlenstoffatomen bedeuten.

geradketfiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen oder Phenyl
bedeutet

als reine Stereoisomere oder als Stereoisomerengemisch,
und deren Salze.

Verbindungen der allgemeinen Formel (I) gemaB Anspruch 1, in welcher

A

D, E,GundL

R10

R11

R12 und R13

R‘? oder R13

R14 und R14'

R14 und R14"

fcir ein Sauerstoff- oder Schwefelatom oder fflr die -S02-Gruppe steht.
und

gleich oder verschieden sind und mindestens einer dieser Substituenten for ein Stickstoffatom

steht und die flbrigen iur einen Rest der Formel -CR2 stehen,
WOl'ln

Wasserstoff, geradkettiges oder verzweigtes Alkyi mit bis zu 6 KohIenstoffatomen_ Fluor, Chlor
oder Brom bedeutet,

fur Azido, Hydroxy oder for eine Gruppe der Formel -OR‘°, O‘SO2R11 oder -NR‘2Fi‘3 steht,
WOfIn

geradkettiges oder verzweigtes Acyl mit bis zu 6 Kohlenstoffatomen oder Benzyl bedeutet,

geradkettiges oder verzweigtes Alkyl mit bis zu 3 Kohienstoffatomen. Phenyl oder Tolyl bedeutet.

gleich oder verschieden sind und Cyclopropyl. Cyclopentyl. Cyclohexyi, Wasserstofi, Phenyl oder
geradkettiges oder verzweigtes Alkyl oder Alkoxy mit jeweils bis zu 6 Kohlenstofiatomen.
tert.Bu1oxycarbony| oder Benzyloxycarbonyl bedeuten.
oder

eine Gruppe der Formel -co-R“. -cs-R“) P(O)(OR‘5)(OR‘5) oder -S02-R" bedeutet,
worin

gleich oder verschieden sind und Cyclopropyi, Cyclobutyi, Cyclopentyl. Cyciohexyl, Trifluormethyl
oder geradkettiges oder verzweigtes Alkoxy mit bis zu 6 Kohlenstoffatomen, Phenyl. Benzyloxy
oder Wasserstoff bedeuten, oder

geradkettiges oder verzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedemen. das gegebenen-
falls durch Cyano, Fluor, Chlor, Brom oder Trifluormethyl substituiert ist. oder
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geradkettiges oder verzweigtes Thioalkyl oder Acyl mitjeweils bis zu 5 Kohlenstoffatomen bedeu-
ten, oder

eine Gruppe der Formel -NR‘3R‘9 bedeuten,
worin

R“ und R‘9 gleich oder verschieden sind und Wasserstoff, Phenyl oder geradkettiges oder verzweigtes Alkyl
mit bis zu 4 Kohlenstoffatomen bedeuten, oder
oder

lsoxazolyl, Furyl. Thienyl, Pyrryl, Oxazolyl oder Imidazolyl bedeuten,

R15 und R‘5 gleich oder verschieden sind und Wasserstoff oder geradkettiges oder verzweigtes Alkyl mit bis
zu 3 Kohlenstoffatomen bedeuten.

R” geradkertiges oder verzweigtes Alkyl mit bis zu 3 Kohlenstoffatomen oder Phenyl bedeutet

als reine Stereoisomere oder als Stereoisomerengemisch.
und deren Salze.

Verbindungen der allgemeinen Formel (I) gemaB Anspruch 1. in weloher

A far ein Sauers1off- oder Schwefelatom oder fflr die -S02-Gruppe steht,
und

D, E, G und L gleich oder verschieden sind und for mindestens ein Stickstoffatom oder for den Rest der Formel
-C R2 stehen,
worin

R2 Wasserstoff, geradkettiges oder verzweigtes Alkyl mit bis zu 3 Kohlenstoffatomen oder Fluor
bedeutet,

R‘ fur Azido. Hydroxy oder far eine Gruppe der Formel -OR‘°. O-SOZR“ oder -NR‘2R“°’ steht.
worin

R‘° geradkettiges oder verzweigies Acyl mit bis zu 5 Kohlenstoffatomen oder Benzyl bedeutet,

R“ Methyl, Ethyl, Phenyl oder Tolyl bedeutet.

R‘2 und R” gleich oder verschieden sind und Cyclopropyl. Cyclopentyl, Cyclohexyl. Wasserstoff. Phenyl oder
geradkettiges oder verzweigtes Alkyl oder Alkoxy mii jeweils bis zu 5 Kohlenstoffatomen,
tert.Butoxymrbonyl oder Benzyloxycarbonyl bedeuten,
oder

R‘? oder R13 eine Gruppe der Formel -co-R“, -cs-R”, P(O)(OR‘5)(OR‘5) oder -sogn" bedeutet.
worin

R“ und R14’ gleich oder verschieden sind und Cyclopropyl. Cyclobutyl, Cyclopentyl, Cyclohexyl. Trifluorethyl
oder geradkettiges oder verzweigtes Alkoxy mit bis zu 5 Kohlenstoffatomen, Phenyl, Benzyloxy
oder Wasserstoff bedeuten,
oder

R“ und R” geradkettiges oder verzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen bedeuten, das gegebenen-
falls durch Cyano, Fluor, Chlor. Brom oder Trifluormethyl substituiert is1. oder

geradkettiges oder verzweigtes Thioalkyl oder Acyi mit jeweils bis zu 4 Kohlenstoffatomen bedeu-
ten, oder

eine Gruppe der Formel -NR‘3R‘9 bedeuten,
worin

R” und R‘9 gleich oder verschieden sind und Wasserstofl, Phenyl oder geradkettiges oder verzweigtes Alkyl
mit bis zu 3 Kohlenstoffatomen bedeuten, oder Isoxazolyi, Furyi, Oxazolyl oder Imidazolyl bedeu-
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ten,

R15 und R15 gleich oder verschieden sind und Wasserstofl. Methyl oder Ethyl bedeuten,

R" Methyl oder Phenyl bedeutet

als reine Stereoisomeren oder als Stereoisomerengemisch,
und deren Salze.

Verbindungen der allgemeinen Formel (I) gemala Anspruch 1, in welcher der Oxazolidinonrest in der Position 2 am

5-Ring-Heterocyclus angebunden ist, als reine Stereoisomere oder als Stereoisomerengemisch, and deren Salze.

Verbindungen gemaB Anspruch 1, ausgewahlt aus der Gruppe

(5S)-3-[6-Methyl-pyrido[2.3-b]thienyl]-5-thioacetylaminomethyl-oxazolidin-2on,
(5S)-3-[5-Methyl-pyrido[2.3-b]thieny|]-5-acetylaminomethyl-oxazolidin-2-on,

(SS)-3-[Pyrido[2.3-b]thien—2-yl]-5-thioacetyl-aminomethyl-oxazolidin-2-on, 1—Methy|~3-(2—oxo-3-[5-(5S)-methy|~
thieno-[2,3-blpyridin-2-y|]-oxazolidin-5-ylmethyl)-thioharnstoff und
(5S)-3-[5-Methyl-pyrido[2.3-b]-thienyl]-5-thioacetylaminomethyl-oxazolidin-2-on.

Verfahren zur Herstellung von Verbindungen der allgemeinen Formel (I) gemafi Anspruch 1. dadurch gekennzeich-
net, daB man

[A] Verbindungen der allgemeinen Formel (II) oder (III)

E40

C]; l N=C=O (H)
§L A

E40

cl; | CO-N3 (III)
§L A

in welchen

A, D, E, G und L die in Anspruch 1 angegebenen Bedeutungen haben,

mit Lithiumbromid/(C4H9)3 P(O) und Epoxiden der allgemeinen Formel (IV)

0

{I 5 ‘ O (W)

in welcher

0 Mr C,-C5-Acyloxy steht.

in inerten Losemitteln, gegebenenfalls in Anwesenheit einer Base

32
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umseizt.

und im Fall R‘ = OH durch eine typische Esterverseifung oder durch eine typische Umesterung die Hydroxy-
funktion freisetzt.
oder

[B] Verbindungen der allgemeinen Formel (V)

in welcher

A. D, E. G und L die oben angegebene Bedeutung haben
und

X far eine typische Schutzgruppe steht,

in inerten Losemitteln und in Anwesenheit einer Base mit Epoxiden der allgemeinen Formel (IV) umsetzt.
oder

[C] im Fall R‘ = OH, zunachst Veroindungen der allgemeinen Formel (III) durch Abspaltung von Stickstofi in
Alkoholen in die Verbindungen der allgemeinen Formel (Va)

éD
E \

I I NH—CO2-Y (Va)
G§L A

in welcher

A, D, E, G und L die oben angegebene Bedeutung haben
und

Y fcur geradkettiges oder verzweigtes C2-C5-Alkyl steht.

fiberffihrt.

und in einem zweiien Schritt wie unter [A] beschrieben in inerten Losemitleln und in Anwesenheit einer Base
mit Epoxiden der allgemeinen Formel (IV) umsetzt.
oder

[D] Verbindungen der allgemeinen Formel (VI)
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X
o o

Eéo \ -I | (VD
(I3  NH—CH2

§L A

A, D, E, G und L die oben angegebene Bedeutung haben,

in welcher

entweder direkt mii Sauren und Kohlensaurediethylester umsetzt,
oder zunachst durch Umsetzung der Verbindungen der allgemeinen Formel (VI) mit Sauren die Verbindungen
der allgemeinen Formel (VII)

in welcher

A, D, E, G und L die oben angegebene Bedemung haben,

herstellt,

und anschliefiend in Anwesenheit eines Hilfsmittels in inerten Lbsemitteln cyclisiert.
oder

[E] zunachst Verbindungen der allgemeinen Formel (Ia)

E’D /(EL
(I5 Diw o (la)

§,_ | | ,
OH

in welcher

A, D. E. G und L die oben angegebene Bedemung haben,

durch Umsetzung mit (C,-C4)-AlkyI- oder Phenylsulfonsaurechloriden. die gegebenenfalls entsprechend sub-
stituiert sind, in inerten Losemitteln und in Anwesenheit einer Base in die entsprechenden Verbindungen der
allgemeinen Formel (lb)
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o

Jk\

Cl; | N o
§L A | | ,

oso2R“

in welcher

A. D, E, G und L die oben angegebene Bedeutung haben und

R11 die in Anspruch 1 angegebene Bedeutung hat,

fiberffihrt,

anschlieriend mit Natriumazid in inerten Losemitteln die Azide der allgemeinen Formel (lc)

in welcher

A, D, E, G und L die oben angegebene Bedeutung haben.

herstellt. '

in einem weiteren Schritt durch Umsetzung mit (C1-C4-0);,-P oder PPh3 in inerten Losemitleln und mit Sauren
in die Amine der allgemeinen Formel (Id)

in welcher

A, D. E, G und L die oben angegebene Bedeutung haben.

Clberfflhrt.

und durch Umsetzung mitAce1anhydrid oder anderen Acylierungsmitteln der allgemeinen Formel (VIII)

R20_CO_ R1 4

in welcher

R14 die in Anspruoh 1 angegebene Bedeutung hat

35

(lb)

(VIII)
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und

R2° for Halogen oder far den Rest -OCOR“ steht.

in inerten Ldsemitteln die Verbindungen der allgemeinen Formel (le)

0

¢D

$  NJk0 (Ie)G
§L A I | -

NH-CO-R"

in welcher

A. D. E. G, L und R” die oben angegebene Bedeutung haben,

herstellt,

und im Fall R‘ = NR‘?-cs-n‘4' Verbindungen der allgemeinen Formel (Id)mitEthy|dithiocarboxyla1en und
Triethylamin und im Fail R‘ = NFi‘2-CS~NR‘8Fi‘9 mit Thioisocyanaten umsetzt,
und im Fall der S-Oxide eine Oxidation nach fiblicher Methode durchiflhrt.

und gegebenenfalls weitere Substituenten oder bereits vorhandene funklionelle Gruppen nach flblichen

Methoden, wie beispielsweise Alkylierung, Fiedoxreaktionen. Substiiutionsreaklionen und/oder Verseifungen
oder Ein- und Abbau von Schutzgruppen, einfuhrt bzw.deriva1isiert,
und gegebenentalls nach flblichen Methoden die Stereoisomeren trennt.

7. Verbindungen nach einem der Ansprache 1 bis 5 zur Verwendung bei der Bekampfung von Krankheiten.

8. Verwendung von Verbindungen nach einem der Ansprflche 1 bis 5 zur Herstellung von Arzneimitteln.

9. Arzneimitlel enthaltend Veroindungen nach einem der Anspriiche 1 bis 5.
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® Neue substituierte Oxazolidinone

@ Dle vorllegende Erfindung betrifft neue aubstituierte Oxa-
zolidinone der allgemeinen Formal (I)

o

A ,lL
‘N o

\ LNH-R‘
In welcher die Substituenten die in der Beechroibung

engegebene Bedautung haben, Verfahren zu ihrer Harem!-
lung und ihre Verwendung als Arzneimittel, inebesondere ale
antlbakterlelle Arzneimittel.

(1)

DE19604223A1
Dle folganden Angnben elnd den vem Anmelder elngerolchton Unterlagon ontnommon

BUNDESDRUCKEREI 08.97 702 032/432 32/30
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Bescbreibung

Die vorliegende Exfindung beuifft neue substituierte Oxazolidinone, Verfahr zu ihrer Herstellung und ihre
Verwendung als Arzneimittel. insbesondere als antibakterielle ArmeimineL

Ans den Publikationen US 5 254 577, US 4 705 799, EP 311 090, EP 312 000 und CJ-I. Park et 3].. I. Med. Chem.
35 1156 (1992) sind N-Aryloxazolidinone mit antibakterieller Wirkung bekannt. Aufierdem sind 3-(Stickstoffl <
substituiene)pheny1-5-beta-amidomethyIoxazolidin—2-one aus der EP 609 905 Al bekannt.

Femer sind in der EP 609 491 and EP 657 440 Oxazolidinonderivate mit einer Monoaminoxidase inhibitori-
schen Wirkung und in der EP 645 376 mit Wirkung als Adhisionsrezeptor-Antagonisten publiziert. ’ .

Die vorliegende Erfindung betrifft neue substituierte Oxnzolidinone der allgemeinen Fonnel (I)

0

WALD

\ *,NH-R‘

in welcher .

A fin’ einen fiber ein Kohlenstoffatorn direkt gebundenen 5-gliedrigen aroxnatischen Heterocyclus mit bis zu 3
I-Ietenoatomen aus der Reihe S, N und/oder O steht, der zusitzlich einen annellierten Benzol- oder Naphthylring
besitzen kann,oder .
ffir einen fiber ein Kohlenstofiatom direkt gebundenen 6-gliedrigen. aromatischen Heterocyclus mit mindestens
einem Stickstoffatom steht, oder Hi: einen fiber ein Kohlenstoffatom direkt gebundenen, jeweils 5-gliedrigen, bi-
oder tricyclischen aromatischen Rest mit mindestens einem sfickstoffhaltigen Ring steht, oder
ffir B-Carbolin-3-yl oder far fiber den 6-Ring direkt gebundenes Indolizinyl steht, wobei die qrclen gegebenen-
falls jeweils bis zu 3-fach gleich oder verschieden durch Caxboxy, Halogen. Cyano, Mereapto, Fonnyl. Pyridyl, _
Phenyl, Trifluonnethyl. Nitro, geradkettiges oder verzweigtes Alkoxy, Alkoxycarbonyl. Alkylthio oder Acyl Init
jeweils bis zu 6 Kohlenstoffatornen oder durch geradkettiges oder venweigtes Alkyl oder Alkenyl mit jeweils
bis zu 6 Kohlenstoffatolnen substituiert sind. die ihrerseits dutch Phenyl substituiert sein kénnen, oder
fiir einen Rest der Formel

R’

(1)

N R‘ R6 R7 R8 R4
2 _</R 5 | Rs '

D R r E

R’ ’ s 1
\N R3 R4 R‘ R3 R4

‘ N

L N -

’1o
R

3

R" R R4 R1? R3 4
\ \ R

/N ,N

(0).= \ R5 oder (o=)7P\ Rs0 T

OH

steht,worin
R‘, R‘, R5, R5 und R’ gleich oder verschieden sind und Wasserstoff oder Carboxy, Halogen, Cyano, Formyl.
Trifluormethyi. Nitro, ffu’ geradkettiges oder velzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen oder ffir eine
Gruppe der Formel -00-—NR'3R“ stehen,
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worin

R“ und R“ gleich oder verschieden sind und Wasserstoff, geradkettiges oder velzweigtes Alkyl mit bis zu 4
Kohlenstoffatomen oder Phenyl bedeuten.
R’, R3, R’, R”, R" und R" gieich oder verschieden sind und Wasserstoff, Cycloalkylcarbonyl oder Cycloalkyl mit
jeweils 3 bis 6 Kohlenstoffatomen, oder geradkettiges oder verzweigtes Alkoxycarbonyi mit bis zu 6 Kohlen- 5
stoffatornen bedeuten, oder geradkettiges oder vetzweigtes Alkyl mit bis zu 10 Kohlenstoffatomen bedeuten,
das gegebenenfalls durch Cyano, Trifluormethyi, Halogen. Phenyl, Hydroxy, Carboxyl. geradkettiges oder ver-
zweigtes Alkoxycarbonyl mit bis zu 6 Kohlenstoffatomen, Aryl mit 6 bis 10 Kohlenstoffatomen, Cycloalkyl mit 3
bis 6 Koblenstoffatomen und/oder durch eine Gruppe der Formel -—(CO)¢—NR‘5R“, R"—N—SO2—R“’,

R‘9R‘°—N—SO¢- oder R2‘ — S(O)a substituiert ist, 1o _wonn

c eine Zahl 0 oder 1 bedeutet,

R”, R“ und R" die oben angegebene Bedeutung von R” und R" haben und mit dieser gleich oder verschieden
sind, oder gemeinsam mit dem Stickstoffatom einen 5- bis 6-gliedrigen, gesittigten Heterocychis mit gegebenen-
falls einem weiteren Heteroatom aus der Serie N, S und/oder O bilden, der seinerseits gegebenenfalls, auch an 15
einern weiteren Stickstofiatom, durch geradkettiges oder verzweigtes Alkyl oder Acyi mit bis zu 3 Kohlenstoff-
atotnen substituiert sein kann,

R'9 und R” die oben angegebene Bedeutung Von R“ und_R“ haben und mit dieser gleich oder verschieden sind,
d eine Zahl 0, I oder 2 bedeutet.
R‘ und R“ gleich oder verschieden sind und geradkettiges oder venweigtes Alkyl mit bis zu 4 Kohlenstoffato- 20
men, Benzyl, Phenyl oderTolyl bedeuten.
oder

geradkettiges oder verzweigtes Acyi mit bis zu 6 Kohlenstoffatomen bedeuten, das gegebenenfalls Triflnorme-
thy], Trichlormethyl oder durch eine Gruppe der Fonnel -OR" substituiert ist,
worin 25

R” Wasserstoff oder geradkettiges oder veizweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedeutet, das
gegebenenfalls durch Aryl mit bis zu 10 Kohlenstoffatomen substituiert ist, '
oder

eine.Gruppe der Formel (CO), -— NR’-‘R3, —NR”-SOz_R”, R"’R’3— NSO1— oder R”f— S(O): bedeuten,
worm « - so

e die oben angegebene Bedeutung von c hat und mit dieser gleich oderverschieden ist,
R” und R2‘ und R” jeweils die oben angegebene Bedeutung Von R“, R” und R” haben und mit dieser gleich
oder verschieden sind.
R37 und R” die oben angegebene Bedeutung von R" und R" haben und mit dieser gleich oder verschieden sind,
f die oben angegebene Bedeutung von d hat und mit dieser gleich oder verschieden ist, - 35
R15 und R” die jeweils oben angegebene Bedeutungen von R“ und R3‘ haben und mit dieser gleich oder
verschieden sind.

D eiix Sauerstoffatom oder einen Rest der Formel —S(O)g bedeutet,worm

g eine Zahl 0, 1 oder 2 bedeutet, 40
E und L gleich oderverschieden sind und ein Sauerstoff- oder ein Schwefelatom bedeuten.

G, M, T und (gogleich oder verschieden sind und ein Sauerstoff- oder ein Schwefelatom, oder eine Gruppc derFormel —NR bedeuten.
worin

R” Wasserstoff oder geradkettiges oder verzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen bedeutet, 45

;t;ignl‘¢a:i1c1l£;ite(Ii-e\lr.el:r_s‘.)crli-ilcaecllen sind und eine Zahl 1 odei 2 bedeuten,

3:5

-:.=-R“ -.°.-R —a—<°~»--°—R“ 5°32

S ' I O

55

R35 No,

oder I

R3‘ °°

steht, worin

R3‘ geradkettiges oder venweigtes Alkyl mit bis zu 7 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6 Kohlenstoffato-

men_, Phenyl oder eine Gruppe der Formel -NR-"SR39 bedeutet, 55wow:

R” and R39 die oben angegebcne Bedeutung von R” und R" haben und mit dieser gleich oder vexschieden sind,
R3’ Wasserstofi. Cyano, Cycloalkyl mit 3 bis 6 Kohlenstoffatomen, Phenyl oder geradkettiges oder verzweigtcs

3
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Alkyl mit bis zu 7 Kohlenstoffatomen bedeutet,
R33 Wasserstoff geradkettiges oder verzweigtes Alkyl rnit bis zu 7 Kohlenstoffatomen, Phenyl. Cycloaikyl mi: 3_
bis 6 Kohienstoffatomen oder eine Gruppe der Formel —NR‘°R“ bedeutet,
worin .

R‘° und R" die oben angegebene Bedeutung Von R" und R“ haben und mit dieser gleich oder verschieden sind.
h eine Zahl 1, 2, 3 oder-1 bedeutet,

R“ geradkettiges oder verzweigtes Alkyi mit bis zu 6 Kohlenstoffatomen oder Benzyi bedeutet.
R35 und R3‘ gleich oder verschieden sind und Wasserstoff oder geradkettiges oder velzweigtes Alkyl mit bis zu 6
Kohlenstoffatomen bedeuten, ' _
oder ’ '

R"f1'u- qrano oder fir einen 5- bis 7-giiedrigen, gesittigten. panieil ungesittigten oder ungesittigten Heterocy-
clus mit bis zu 3 Heteroatomen aus der Reihe S, N und/oder O steht, der gegebenenfalls and: fiber eine
N-Funktion, bis zu 2-fach gleich oder verschieden dm-ch Benzyl, Halogen oder durch gemdkettiges oder
vexzweigtes Alkyl mit bis 21: 5 Kohlenstoffatomen subsfituiert ist,
und deren Salze.

Physiologisch unbedenkiiche Salze der substituierben Oxazolidinone kfinnen Salze der erfindungsgemxmen
Stoffe mit Mineralsiuren, Carbonsfiuren oder Sulfonsiuren sein. Besonders bevomxgt sind z. B. Salze mit
Chlorwasserstoffsiure, Bromwasserstoffséure, Schwefelsfiure, Phosphorsiure, Methansulfonsiure, Ethansulfon-
sfiure, Toiuolsulfonsfiure, Benzolsulfonsiure, Naphthaiindisulfonsiure, Essigsaure, Propionséure, Milchsfiurt-.
Weinsiure, Zitronensfiure. Fumarsiiure, Maleinsiwe oder Benzoesiure. .

Als Salze kénnen Salze mit fiblichen Basen genannt werden, wie beispielsweise AikaIimetai1salze(z B. Nani-
um- oder Kaliumsalze), ErdaIka1isaize(z. B. Calcium- oder Magnesiumsalze) oder Amrnoniumsalze, abgeleitet
von Ammoniak oder organischen Aminen wie beispielsweise Diethylamin, Triethylamin, Etbyldiisopropylamin.
Pi-okain, Dibenzylamin, N-Methylmorpholin. Dihydroabiethylamin. 1-Ephenamin oder Methyl-piperidin.

Als Salze kénnen aufierdem Reaktionsprodukte mit C. —C4-Alkylhalogeniden, insbesondere mi: Ci-.-C4-AL
kyljodide fungieren.

Heteroyclus steht im allgemeinen fiir einen 5- bis 6-gliedrigen. gesfittigten oder ungesittigten Ring, der als
Heteroatome bis zu 3 Sauerstoff-, Schwefel- undloder Stickstoffatome enthalten kann. Bevorzhgt werden
genannt: Thienyl, FuryL Pyn-olyl, Pyrazolyl. Pyridyl. Pyrimidyl. Pyrazinyl. Pyridazinyl, Thiazolyl. Oxazoiyl. lmida-
zolyi, Pyrrolidinyi, Piperidinyl oder Piperazinyi. .

Dazu gehéren auch fiber N-gebimdene, 5- bis 6-gliedrige gesittigte Hetemcyclen. die auBerdem als Hetero-
atome bis zu 2 Sauerstoff-,,Schwefel- und/oder Stickstoffatome enthalten kbnnen, wie beispielsweise Piperidyl,
Morpholinyl oder Piperazin oder Pyrrolidinyl. Besonders bevorzugt sind Piperidyl, Morpblinyl und Pyrrolidinyl.

Hydroxyschutzgruppe im Rahmen der oben angegebenen Definition steht im allgemeinen fiir eine Sd1utz- ‘
gruppe aus der Reihe: Trimethyisilyl, Tfisopropylsilyl, tert.Butyl-dimethyisilyl. Benzyi, Benzyloxycarbonyl, 2-Ni-
trobenzyl, 4-Nitrobenzyi, ten. Butyloxycarbonyl, Allyioxycarbonyi. 4-Methoxybenzyl, 4—Methoxybenzyloxycar-
bonyl, Teuahydropyranyi. Fonnyl. Acetyi, Trichloracetyi, 2,2,2-Tricblorethoxycarbonyi, Methoxyethoxymethyi,
[2-(Trimethylsilyl)ethoxy]methyi, Benzoyi. 4-Methyibenzoyl, 4-Nitrobenzoyi, 4-1-‘luorbenzoyl, 4-Chlorbenzoyl
oder4-Methoxybenzoyl. Bevorzugt sind Aoetyl, ten. Butyldimethylsilyl oderTetrahydropyranyl

Aminoschutzgruppe im Rahmen der Erfindung sind die iiblichen in der Peptid-Chemie verwendeten Amino-
aimnmwwm

Hierzu gehbren bevorzugt: Benzyloxycarbonyi, 2,4-Dimethoxybenzyloxycarbonyl, 4-Methoxybenzyloxyur-
bonyi, Methoxycarbonyl, EthoxycarbonyL tert.Butoxycarbonyi, Allyloxycarbonyl. Phthnloyl. 22.2-Trichiorethob
ycarbonyl. Fluorenyi-9-methoxycarbonyl, Formyi, Acetyl, 2-Chloracetyi. 2,2,2-Trifluoracetyl. 222-Trichloraoetyl.
Benzoyi, 4-Chlorbenzoyl. 4—Brombenzoyi. 4-Nitrobenzoyl, Phthalimido, lsovaleroyl oder Benzyloxymethylen.
4-Nitrobenzyi, 2,4-Dinitrobenzyl, 4-Nitrophenyl, 4-Methoxyphenyl oderTriphenylmethyi.

Die erfindtmgsgemifien Verbindungen kbnnen in stereoisolneren Fonnen, die sich entweder wie Bild und
Spiegelbild (Enantiomere), oder die sich nicht wie Bild und Spiegeibild (Dinstereomere) verhalten, existieren. Die
Erfindung betrifft sowohl die Enantiomeren oder Diastereomeren oder deren jeweiligen Miscbungen. Die
Racernfonnen lassen sich ebenso wie die Diastereomeren in bekannter Weise in die stereoisomer einheitlichen
Bestandteile trennen. '

Bevorzugt sind Verbindungen der ailgemeinen Fennel (1),
in welcher

A ffir jeweils fiber ein Koblenstoffatom gebundenes Chinolyi. Benzothiophen, Benzthiazolyi, Benzoxazolyi.
Pyridyi, Pyridazyl oder Thienyi steht, die gegebenenfalls bis zu 3-fach gleich oder verschieden dutch I-‘luor, Chlor,
Brom. Pyridyl. Phenyl oder dmch geradkettiges oder venweigtes Alkyl oder Alkylthio mix jeweils bis zu 4
Kohlenstoffatomen oder durch geradkettiges oder verzweigtes Aikenyl mit bis 21: 4 Kohlenstoffatomen substi-
tuiert sind, das seinelseits dutch Phenyi substituiert sein kann, oder
ffir einen Rest der Fame!

3

'3 re a«
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steht, worin
G ein Sauerstoff- oder Schwefelatom bedeutet.
L ein Sauerstoff- oder Schwefelatom bedeutet,

R3 geradkettiges oder verzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedeutet,
R’, R‘ und R5 gleich oder verschieden sind und Wasserstoff, !<1uor,Chlor oder Bmm bedeuten,
R‘ ffir einen Rest der Fonnel

—c—R°‘ -C-R” * —C—(CH2),;—O—R3‘
~~ [1-‘ -U - --~- ---ll t—~ II

S ' 1 O

R35 No,

oder I

R‘

steht,worin
R3‘ geradkettiges oder verzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen, Cyclopropyl, Cyclobutyl, Cyclopentyl,
Cyclohexyi, Phenyl oder eine Gnlppe der Formel -NR35R39 bedeutet,worm «

R” und R” gleich oderverschieden sind und Wasserstoff, Methyl oder Ethyl bedeuten,
R” Wasserstoff Cyano. Cyclopropyl. Cwclobutyl. Qrclopentyl, Cyclohexyl, Phenyl oder geradkettiges oder
vetzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen bedeutet,
R” Wasserstoff geradkettiges oder velzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen, Phenyl, Cydopropyl.
Cyciobutyl, Cyclopentyl, Cyclohexyl oder eine Gruppe der Fonnel — NR‘°R“ bédeutet,wonn

R‘° und R" die oben angegebene Bedeutuhg von R33 und R39 haben und mit dieser gleich oder verschieden sind,
h eine Lab! 1, 2, 3 oder 4 bedeutet.
R3‘ geradkettiges oder velzweigtes Alkyi mit bis zu 4 Kohlenstoffatomen oder Benzyl bedeutet,
R35 und R3‘ gleich oderverschieden sind und Wasserstoff oder_ geradkettiges oder verzweigtes Alkyl mit bis zu 4
Kohlenstofiatomen bedeuten,
oder

R‘ ffir Cyano oder fir Thienyl. Oxazolyl. Thiazolyl, lsoxazolyl oder Pyrazolyl steht, die gegebenenfalls, and: fiber
cine N-Funktion, bis zu 2-fach gleich oder verschieden durch Benzyl, Fluor, Chlor, Brom oder durch geradketfi-
ges oder velzweigtes Alkyl mit bis zu 3 Kohlenstoffatomen substituiert sind.
und deren Salze.

Besonders bevorzugt sind erfindungsge:niBe Verbindungen der allgetneinen Fame] (1),
inwelcher

A ffir jeweils fiber ein Kohlenstofiatom gebundenes Chinoiyl. Benzothiophen, Benzthinzolyl. Benzoxazolyl.
Pyridyl, Pyridazyl oder Thienyl steht. die gegebenenfalls bis zu 2-fach gleich oder verschieden durch Fluor, Chlor,
Brom, Pyridyi. Phenyl oder durch geradkettiges oder verzweigtes Alkyl oder Alkyltbio mit jeweils bis zu 3
Kohlenstoffatomen oder durch geradkettiges oder verzweigtes Alkenyl mit bis.zu 3 Kohlenstoffatomen substi-
tuiert sind. das seinexseits durch Phenyi substituiert sein kann, odef
fiir einen Rest der Formel

C
\Ha
N

°=< K}
S

steht.
R‘ fiir einen Rest der Formel

BEST AVAILABLE com
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__fi—R‘“ —fi—R‘°‘° —-fi—(cH,),,—o—R°‘
S , NR3’ , 0

R35 No,

__od;er_ __ I __ __ _ -
R36

steht, worin
R3‘ geradkettiges oder vet-zweigtes Alkyl mit bis zu 4 Kohlenstoffatotnen, Cyclopropyl. Cjvclobutyl, Cyclopentyl.
Cyclohexyl, Phenyi oder eine Gruppe der Formel — NR”R39 bedeutet, -
worin

R3‘ und R” gleich oder verschieden sind und Wasserstoff oder Methyl bedeuten,
R3’ Wasserstoff, Cyano, Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl, Phenyl oder geradkettigcs oder
verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen bedeutet,
R” Wasserstofl, geradketfiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen. Phenyl, Cyclopropyl,
Qclobutyl, Cyclopentyl. Cyclohexyl oder eine Gruppe der Forrnel —NR‘°R“ bedeutet.
worin ~

R‘° und R“ die oben angegebene Bedeutung von R3.‘ u_nd R39 haben und mit diesergleich oderverschieden sind,
h eine Zahl 1, 7, 3 oder 4 bedeutet,

R3‘ geradketfiges oder verzweigtes Alkyi mit bis zu 3 Kohlenstoffatomen oder Benzyl bedeutet,
R35 und R3‘ gleich oderverschieden sind und Wasserstoff oder geradkettiges oder verzweigtes Alkyl mi: bis zu 3
Kohlenstoffatomen bedeuten.
oder - .

R‘ fur Cyano oder ffir 'I11ienyL Thiazolyl, lsoxazolyl oder Pyrazolyl steht, die gegebenenfalls auch fiber eine
N-Funktion bis zu 2-fach gleich oder verschieden durch Benzyl, Fluor, Chlor, Brom oder dutch geradkettiges
oder verzweigtes Alkyl mit bis zu 3 Kohlenstoffatomen substituiert sein kann,
und deren Salze.

Auflerdem wurde ein Verfahren zur Herstellung der erfindtmgsgemifien Verbindungen der allgemeinen
Formel (I) gefunden, dadm-ch gekennzeichnet, daB man »
[A] Verbindungen der allgemeinen Fonnel(1I)

O

IKNJLO an

\/NH:

inwelcher I
A die oben angegebene Bedeutung hag
mit Verbindungen der allgemeinen Formel (III)

R‘-Y0“)

in welcher

R‘ die oben nngegebene Bedeutung hat, und
Y in Abhiingigkeit von R‘ ffir Wasserstoff, Halogen oder ffir C1-C4 gemdketfiges oder verzweigtes Alkoxy
oder Oxyalkoxycarbonyl steht,oder
[B] Verbindungen der allgemeinen Formel (IV)

(Iv) BEST AVAILABLE copy
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in welcher

A die oben angegebene Bedeutung hat,
R37 ffir C; —C4-Alkyl steht.
mit Verbindungen der allgemeinen Formel (V)

NHz—Rl' (V)

in welcher

R" ffir einen der oben unter R‘ aufgefiihrten Heterocyclen steht, .
oder mit Ethyldithioacetat in inerten Lésemitteln, gegebenenfalls in Anwesenheit einer Base umsetzt,
und im Fall der S-Oxide eine Oxidation nach fiblicher Methode dtnchffihn, 4
und gegebenenfalls weitere Substituenten oder bereits vorhandene funktionelle Gruppen nach ilblichen Metho-
den, wie beispielsweise Alkylienmg, Redoxreaktionen, Substitutionsreaktionen und/oder Verseifungen oder
Ein- und Abbau von Scbutzgruppen, einffihrt bzw. derivatisiert.

Die erfindtmgsgemifien Verfahren kénnen durch folgende Formelschemata beispielhaft erliuten werden:

BEST AVAlLABLEAcQpy
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’ I
N\~

/ I /1 / H,c No,
\N N O + | I

L_—l \N N
NH, ‘L

’ I
N\ / 0

No,

NH S

Als Lésemittel eignen sich in Abhingigkeit von den einzelnen Verfahrensschritten die fiblichen Lbsemittel, die
sich unter den Reaktionsbedingtmgen nicht verandern. Hicrzu gehéren bevorzugt Alkohole wie Methanol.
EthanoL Propanol oder Isopropanol. oder Ether wie Diethylether, Dioxan. 1,2-Dimethoxyethan, Tetrahydrofw
ran, Glykoldimethylether oder tert.Butylxned1ylether, oder Ketone wie Aeeton oder Butanon, oder Amide wie
Dimethylformamid oder Hexamethyl-phosphorsiuretriamid, oder Kohlenwasserstoffe wie Hexan, Benzol. Di-
chlorbenzol, Xylol oder Toluol, oder Dimethylsulfoxid, Aoetonitril, Essigester, oder Halogenkohlenwasselstoffe
wie Methylenchlorid, Chloroform oder Tetrachlorkohlenstoff, ode: Pyridin. Pieolin oder N-Methylpiperidin.
Ebenso kénnen Gemische der genannten Lfisemittel verwendet werden.

Als Basen eignen sich in Abhfingigkeit von den einzelnen Verfahrensschritten die fiblichen ancrganischen oder
organischen Basen. Hierzu gehéren bevorzugt Alkalihydroxide wie beispielsweise Natrium- oder Kaliuxnhydro-
xid, oder Alkalicarbonate wie Natrium- oder Kaliumcaxbonat. oder Alkalialkoholate wie beispielsweise Nani-
um- oder Kaliummethanolat, oder Natrium- oder Kaliumethanolat. oder organische Amine wie Ethyldiisopropy—

—’
L—x
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lamin, Triethylamin. Picolin. Pyridine oder N-Methylpiperidin. oder Amide wie Natriumamid oder Lithiumdiiso-
propylamid, oder Lithium-N-silylalkylamide, wie beispielsweise Lithium-N-(bis)u'iphenylsilyIamid oder lithium-
alkyle wie n-Butyllithium.

Die Base wird in einer Menge von 1 mo] bis 10 mol. bevonugt von 1 mol bis 3 mol jeweils bezogen an! 1 mol .
der Verbindungen der allgemeinen Fonneln (II) und (IV) eingesetzt.

Alle Umsetzungen werden im allgemeinen bei normalem, erhéhtem oder bei elfniedrigtem Druck durchge-
fi'1hrt(z B. 0.5 bis 5 bar). Im allgemeinen arbeitet man bei Normaldruck.

Die Verbindungen der allgemeinen Formeln (111) und (V) sind an sich bekannt oder nach fiblichen Methoden
herstellbar. . ‘

Die.Verbindungen detzallgemeinen Formel (I_I) sind teilweise neu und kénnen heggestellt werden, indem man
Verbindungen der allgemeinen Formel (VI)

in welcher

A die oben angegebene Bedeutung hat, .
durch Umsetzung mit (C1-C4)-Alkyb oder Phenylsulfonsiurechloriden in inerten Lésemitteln und in Anwesen-
heit einer Base in die entsprechenden Verbindungen der allgemeinen Fonnel (IV)

0

A—N’U‘o *
L——-|\,oso,R“’

in welcher

A und R” die oben angegebene Bedeutung haben
fiberfiihrt, -
anschlieflend mit Natriumazid in inerten Lfisemitteln die Azide der allgemeinen Formel (VII)

(IV)

BEST AVAILABLE Copy
in welcher

A die oben angegebene Bedeutung hat,
herstellt,
in einem weiteren Schritt dutch Umsetzung mit (C1 —C4—O)3—P oder PPh,;, volzugsweise (Cl-I3O)3P in inenen
Lbsemitteln und mit Séuren in die Amine fiberffihrt.

Als Lésemittel eignen sich in Abhingigkeit Von den einzelnen Verfahrensschritten die ilblichen Lésemittel. die
sich unter den Reaktionsbedingungen nicht verindern. Hierzu gehfiren bevorzugt Alkohole wie Methanol,
EthanoL Propanol oder lsopropanol, oder Ether wie Diethylether, Dioxan, 1,2-Dimethoxyethan, Tetrahydrofu-
ran, Glykoldimethylether oder tert.Butylmet.hylether, oder Ketone wie Aceton oder Butanon. oder Amide wie
Dimethylformamid oder Hexamethyi-phosphorsfiuretriamid, oder Kohlenwasserstoffe wie Hexan, Benzol. Di-
chlorbenzol, Xylol oder Toluol, oder Dimethylsulfoxid, Acetonitril. Essigester, oder Halogenkohlenwasserstofie
wie Methylenchlorid. Chloroform oder Tetrachlorkohlenstoff, oder Pyridin. Picolin oder N-Methylpiperidin.
Ebenso kénnen Gemische der genannten Lésemittel verwendet werden.

Als Basen eiguen sich in Abhingigkeit von den einzelnen Verfahrensschritten die fiblichen anorganischen oder
organischen Basen. Hierzu gehfiren bevonugt Alkalihydroxide wie beispielsweise Natrium- odet Kaliumhydro-
xid, oder Alkaliearbonate wie Natrium» oder Kaliumcarbonat, oder Alkalialkoholate wie beispielsweise Nani-
um- oder Kaliummethanolat, oder Natn'urn- oder Kaliumethanolat, oder organische Amine wie Ethyldiisopropy-
lamin, Triethylamin, Picolin, Pyridine oder N-Methylpiperidin, oder Amide wie Natriumamid oder Lithiumdiiso-
propyiamid. oder lithium-N-silylalkylamide, wie beispielsweise lithium-N-(bis)n-iphenyisilylamid oder Lithium-
alkyle wie n-Butyllithium.

Die Base wird in einet Menge von 1 mo] bis 10 mol, bevorzugt von 1 mol bis 3 mol bezogen auf 1 mo] der
Verbindungen der allgemeinen Formel (VI) eingesetzt.
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Alle Umsetzungen werden im allgemeinen bei normalem, erhéhtem oder bei erniedrigtem Druck durchge-
ffihrt (L B. 0.5 bis 5 bar). lm allgemeinen arbeitet man bei Normaldruck.

Die Reduktion derAzide erfolgt mit (CH3O);P und Salzsiure.
Die Reduktion erfolgt im allgemeinen in einem Temperaturbereich Von —50°C bis zum jeweiligen Siedepunkt

des Lésemittels, bevorzugt von —20°C bis + 90°C.
Als Lfisemittel eignen sich hierbei alle inerten organischen Lfisemittel, die sich unter den Rea.ktionsbedingun-

gen nicht verindern. Hierzu gehéren bevoxzugt Alkohole wie Methanol. Ethanol. Propanol oder Isopropanol.
oder Ether wie Diethyiether, Dioxan, Tetrahydrofuran, Glykoldimelhylether, oder Diethylenglykoldimethylet-
her oder Amide wie Hexamethylphosphorsiuretriamid oder Dimethylforrnamid, oder Essigséure. Ebenso ist es
méglich, Gemische der genannten Lésemittel zu verwenden. '

Die Verbindungen der allgemeinen Fonneln (IV) und (VII) sind neu und kénnen wie oben beschrieben
hergestellt werden. ~

Die Verbindungen der allgemeinen Formel (VI) sind teilweise neu und kfinnen hergestellt werden, indem man
[D] Verbindungen der allgemeinen Formeln (VIII) oder (IX)

A—N=C=O (VIII) oder A—CO—N3 (IX)

in welchen

A die oben angegebene Bedeutungen hat.
mit Lithiumbrotnid/(C4Hg); P(O) und Epoxiden der allgemeinen Forrnel(X)

/_§;,Q°°
in welcher

Q ffir C; —C¢.—Acy!oxy steht.
in inerten Lfisemitteln. gegebenenfalls in Anwesenheit einer Base
umsetzt. - ~

dutch eine typische Esterverseifung oder dutch eine typische Umesterung die Hydroxyfunktion freisetzt,
oder ‘ '

[E] Verbindungen der allgemeinen Formel (XI)

A—NH—CO2—X(XI)

in welcher

A die oben angegebene Bedeutung hat
und

X ffir eine typische Schutzgruppe, vorzugsweise Benzyl steht.
in inerten Lésemitteln und in Anwesenheit einer Base, beispielsweise Lithiumalkyien oder Lithium-N-alkyb oder
Lithium-N-silylnlkyiamiden, vorzugsweise N-Butyllithium, mit Epoxiden der allgemeinen Formel (X) umselzt,
oder

zunichst Verbindungen der allgemeinen Formel (IX)
Verbindungen der allgemeinen Formel (Xla)

A-NH-C02—Y(Xla)

in welcher

A die oben angegebene Bedeutung hat
um .

Y ffir geradkettiges oder verzweigtes Cz— Ce-Alkyl, vorzugsweise n-Butyl steht,
ab _ .

und in einem zweiten Schritfwie unter [D] beschrieben in inerten bésemitteln und in Anwesenheit einer Base,
vorzugsweise Lithium-N-alkyl-oder N—Silylalkylamiden oder n-Butyllithium und Epoxiden der allgemeinen For-
mel (X) umsetzt,
oder

[F]Ve|-bindungen der allgemeinen Formel (XII)

durch Abspaltung von Stickstoff in Alkoholen in die

10
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in welcher

A die oben angegebenc Bedeutimg hat,
entweder direkt mit Sfiunen und Kohlensfiurediethylester
umsetzt.
oder zunéchst durch Umsetzung der Verbindungen der allgemeinen Formel (X11) mit Simen die Verbindungen A 5
der allgemeinen Formel(XlII)

AVAILABLE COPY
in welcher A die oben angegebene Bedeutung hat,
herstellt,
und anschliefiend in Anwesenheit eines Hilfsmittels in inerten Lfisemitteln cyclisiert.

Als Lésemittel eignen sich in Abhhgigkeit von den einzelnen Verfahrensschritten die fiblichen Liisemittel, die
sich unter den Reaktionsbedingungen nicht verindern. Hierzu gehéren bevorzugt Alkohole wie Methanol,
Ethanol, Propanol oder Isopropanol. oder Ether wie Diethylether, Dioxan, 1,2-Dimethoxyethan. Tetrahydrofu-
ran, Glykoldimethylether oder terLButy1methylether, oder Ketone wie Aeeton oder Butanon, odet Amide wie '
Dimethylformamid oder Hexamethyl-phosphorsiuretriamid, oder Kohlenwasserstoffe wie Hexan, Benzol, Di-
chlorbenzol, Xylol oder Toluol, oder Dimethylsulfoxid. Acetonitril, Essigester, oder Halogenkohlenwasserstoffe
wie Methylenchlorid, Chloroform oder Tetrachlorkohlenstoff, oder Pyridin. Picolin oder N-Methylpiperidin.
Ebenso kénnen Gemische der genannten Lbsemittel verwendet werden.

Als Basen eignen sich in Abhingigkeit Von den einzelnen Verfahrensschiitten die tibiichen anorganischen oder
organischen Basen. Hierzu gehfiren bevorzugt Alkalihydroxide wie beispielsweise Natrium- oder Kaliumhydro-
xid, oder Alkalicarbonate wie Natrium- oder Kaliumautbonat, oder Alkalialkoholate wie beispielsweise Nutri-
um- oder Kaliummethanolat, oder Natrium- oder Kaliurnethanolat, oder organische Amine wie EthyIdiisopropy-

lamin. Tijiethylamm,' Picolin, Pyridine oder N-Methylpiperidin, oder Amide wie Natriumamid oder Ijthiumdnso-"
propylamid, oder Lithium-N-silylalkylamide, wie beispielsweise Lithium-N-(bisfiriphenylsilylamid oder Lithium-
alkyle wie n-Butyllithium.

Die Base wird in einer Menge von 1 mol bis 10 moL bevorzugt von 1 mol bis 3 mol bezogen auf 1 mol der
Verbindungen der allgemeinen Fonneln (X) und (X1) eingesetzt.

Alle Umsetzungen werden im allgemeinen bei normalem. erhéhtem oder bei erniedrigtem Druck durchge-
ffihrt (z. B. 0,5 bis 5 bar). Im allgemeinen arbeitet man bei Normaldruck. .

Das Verfahren [D] erfolgt bevoizugt in Xylol oder Dichlorbenzol, gegebenenfalls in Gegenwart Von Triethy-
laxnin. unter Rfickflufi.

Die basenkatalysierte Umesterung wird mit einem der oben aufgeffihi-ten Alkohole, vonugsweise Methanol,
in einem Temperaturbereich Von — 10°C bis +-10°C, vorzugsweise bei Raumtemperatur durchgefiihrt.

Als Basen eignen sich‘ im allgemeinen Natriumhydrogencarbonat, Natriummethanolat. Hydrazinhydrat, Kali-
umcarbonat oder Césiumcarbonat. Bevorzugt ist Césiumcarbonat.

Das Verfahren [E] erfolgt in einem der oben aufgefiihrten Ether mit Lithiumalkylverbindungen oder Lithium-
N-silylamiden, wie heispielsweise n-Butyllithium, Lithiumdiisopropyiamid oder Lithium-bistrimethyisilylamid,
voizugsweise in Tetrahydrofuran und Lithium-bisdrimethylsilylamid oder n-Butyllithium, in einem Temperatur-
bereich von — 100°C bis +20°C, vorzugsweise von —75°C bis —40°C.

Fiir das Verfahren [F] eignen sich ffir den 1. Schritt vorzugsweise die oben aufgefiihrten Alkohole, i1n Falle der
anschlieBenden Cyclisienmg Tetmhydrofuran. _

Als Basen ifir die (,}'clisienmg eignen sich vorzugsweise die oben aufgefiihrten Lithium-N-silylalkylverbindum
gen oder n-Butyllithium. Besonders hevolzugt ist n-Butyllithium. ' -

Der erste Reaktionsschritt wird bei der Siedetemperatur des entsprechenden Alkohols, die Cyclisienmg in
einem Temperaturbereich Von -70°C his Raumtemperatur durchgefiihrt.

Die Cyclisienmg [F] wird in Anwesenheit eines Hilfsmittels und/oder Anwesenheit einer Sfiure durchgefiihrt.
Als Siuren eignen sich im allgemeinen anorganische Siuren wie beispielsweise Salzsiure oder Schwefelsiure,

oder organische Carbonsiuren mit 1 -6 C-Atomen. gegebenenfalls substituiert dutch Fluor, Chlor und/oder
Brorn, wie beispielsweise Essigsiure. Trifluoressigsiure, Trichloressigsiure oder Propionsiure, oder Sulfonsiu-
ren mit C1-C4-Alkyiresten oder Arylresten wie beispielsweise Methansulfonsiure, Ethansulfonsiure, BenzoI-
sulfonsiure oder Toluoisulfonsfiure. Besonders bevorzugt ist Salniure.

Die Siiure wird in einer Menge von 1 mo! bis 10 mol. bevorzugt von 1 mo! his 2 mol, bezogen auf 1 mo] der
Verbindungen der allgemeinen Formel (XII) eingesetzt.

Als Hilfsmittel eignen sich die iiblichen Reagenzien wie Phosgem Carbonyldiimidazol oder Kohlensiiuredieb
hylester oder Chlorameisensfiureu-ichlormethylester. Bevorzugt sind Carbonyldiimidazol, Kohlens§urediethyle-
ster oderChlorameisensiuretrichlormethylester.

Als Lfisemittel eignen sich die oben aufgeffihnen Halogenkohlenwasserstoffe. Bevorzugt istMet.hy1enchlorid.
Die Verbindungen der allgemeinen Fonnel (D() sind bekannt oder kénnen nach tlblichen Methoden herge-

stellt werden.

Die Verbindungen der allgemeinen Formel (X111) sind grfifitenteils neu und kdnnen beispielsweise wie oben
beschrieben hergestellt werden.

Die Verbindungen der ailgemeinen Formel (VIII) sind teilweise bekanm oder neu und kénnen dann beispiels-

11
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go entsprechenden Alkoholen oder d

20 Der MHK-Wen
zu erkennen war.

45

Die Verbindungen der allgemeinen Fo
weise hergestellt werden, indem man ausgehend von den entsprechenen
sensiureisobutylester/Aeeton, Natriumazidfwasser oder mit Dipl1enylphosphorylazidfI‘etrahydrofuran oder
mit Xylol oder Methylenchlorid in Gegenwart einer der oben angegebenen Basen, vorzugsweise Triethylamin.
bei — 10° C bis Raumtemperatur uxnsetzt.

Die Verbindungen der allgemeinen Formeln (XI)

doppelter Ve
einem Multipoint-Inokulator (Denley) beimpft. Zum Beimpfen
wandt, die zuvor so verdiinnt wurden. daB jeder Impfpunkt ca.
beimpften Agarplatten wurden bei 37°C bebriltet, und das Keimwachstum wurde nach ca. 20 Stunden abgelesen.

(pg/ml) gibt die niedrigste Wirkstoffkonzentration an, bei der mit bloBem Auge kein Wachstmn

BEST AVAILABLE copvi
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weise hergestellt werden. indem man die entsprechenden Amine mit Chlorameisensiln-eu-ichlorethylester in
einem der oben aufgefiihrten Lésemittel, vorzugsweise Xylol bei Rflckflufitemperatur umsetzt.

nnel (IX) sind teilweise bekannt oder neu und konnen dann beispiels-
Carbonsiuren entweder mit Chloramei-

MHK-Werte (pg/ml)
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Ffir schnellwachsende Mykobakterien wurde die Ml-IK-Bestimmung in Anlehnung an die von Swenson
beschriebene Methode der Bouillon Mikrodilution durcbgeffihrt [vgt ].M. Swenson, C. Thornberry, U.A. Sileox,
Rapidly growing myeobacteria. Testing of susceptibility to 34 antimicrobial agents by broth microdilution.
Antimicrobial Agents and Chemotherapy Vol, 22, 186- 192 (1982)).

Abweichend davon war das mit 0,1 Vol.°/o Tween 80 versetzte Him-Herzextrakt Medium.
Die verwendeten Mykobakteriemtfimme wurden von der DSM (Dt. Sammlung von Mikmorganismen, Brann-

schweig) bezogen. Sie wurden in einer feuchten Kammer bei 37°C bebrfitet.

12

und (Xla) sind teilweise bekannt oder neu und kfinnen
entweder dunch Abspalnmg von Stickstoff ans den entsprechenden Carbonsaureaziden und Umsetzung mit den

urch Umsetzung ‘der entsprechenden Amine mit Chlorameisensiureestern,
‘ \7oEug§'v7ei§€ChlcTram‘eisens§urebenzylester‘in'einem derobenaufgefi'ihrten'I£>semittel;vonugsweise5Fetrahy-

drofuran oder Dioxan, in einem Temperaturbereich Von —l0°C bis 200°C. votzugsweise von 0°C bis 150°C,
hergestellt werden.

Die minimalen l-Iemmkonzentrationen (MHK) wurden per Reihenverdfinnungsverfahren auf lso-Sensitest
15 Agar (Oxoid) bestimmt. Fur jede Prnfungssubstanz wurde eine Reihe von Agarplatten hergestellt, die bei jeweils

rdfinnung abfallende Konzentrationen des Wirlcstoffes enthielten. Die Agarplatten wurden mit
wurden Ubernachtkulturen der En-eger ver-

10‘ koloniebildende Partikel enthielt. Die
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Die MHK-Werte wurden nach 2-4 Tagen abgelesen, wenn die pr-iparatfreien Kontrollen durch Wachstum
triib waren. Der Mi-IK-Wert definiert sich als die niedrigste Priparatkonzemration, die makroskopisch sichtba-
res Wachstum véllig inhibiert.

MHK-Werte:Myootbacteriu1n smegmatis 5
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Mil-IK~Bestimmung rnit Mycoplasma pneumoniae

Mycoplasma pneumoniae Stamm PI 1428 wurde unter aerob Bedingungen in PPLO-Medium, dem 1%
Glukose, 2.5% Hefeextrakt. 20% Pferdeserum (donor horse serum) und 0,002% Phenolrot zugegeben wurde
gezfichtet. Ml-[K-Bestimmungen wurden in Anlehnung an die von ter Iaak u. Mitarbeitern beschriebene 40
Methode der Reihenmikrodilution in Flfissigmedium durchgefiihrt (F. A. ter Laak, A. Pijpers, 1.!-I. Noordergraaf,
E. Schoevers, 1.!-LM. Verheijden: Comparison of Methods for in vitro Testing of Susceptibility of Porcine
Mycoplasma Species to Antimicrobial Agents; Antimicrobial Agents and Chemotherapy. Vol. 35, 228-233.
(1991)). Zuni Zeitpunkt des beginnenden Farburnschlags des Mediums der priparatfreien Kontroile von rot nach
gelb wurden 10 Vol% Alamar Blau zugegeben. Die inkubafion bei 37°C wurde fir ca. 10 Stunden fortgesetzt 45
und die MHK als der Wen definiert, bei dem das Medium mit der kleinsten Priparatkonzentration unverindert
blau blieb.

 
Die erfindungsgeinfifien Verbindungen der allgerneinen Forrnel (I) weisen bei geringer Toxizitét ein breites 55

antibakterielles Speku-urn. speziell gegen gram-positive Bakterien sowie Myoobaeterien. Haemophilus Innuen-
zae, anaerobe Keirne ffir schnellwachsende Mykobakteren auf. Diese Eigenschaften erlnéglichen ihre Verwen-
dung als chemotherapeutische Wirkstoffe in der Human- und Tiermedizin.

*3 AVAILABLE COPY
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Besondels wirlcsam sind die erfindungsgemifien Verbindungen gegen Bakterien und bakterienahnliche Mi-
kroorganismen wie Mycoplasmen. Sic sind daher besonders gut zur Prophylaxe und Chemotherapie von lokalen
und systemisehen Infektionen in det !-luman- und Tiermedizin geeignet, die dutch solche Erreger hervorgerufen
werden. .

Zur vorliegenden Erfindung gehfiren pharmazeutische Zubereitungen, die neben nicht-toxischen, inerten
pharmazeutisch geeigneten Trigerstoffen eine oder mehrere erfindnmgsgemifie Verbindungen enthalten oder
die nus einem oder mehreren erfindungsgemfin Wirkstoffen bestehen, sowie Verfahren zur I-lerstellung dieser
Zubereitungen.

Der oder die Wirkstoffe kénnen gegebenenfalls in einem oder mehreren der oben angegebenen Trigerstoffe
auch inmila-overkapselter Form vorliegen.

Die t.h‘erapeufisc.h'wirkmmen‘Verbindungen-sollen-in- den-oben~aufgeffihrten«phannazeutischen—Zubereitun-
gen vorzugsweise in einer Konzentration von etwa 0,1 bis 99,5, vorzugsweise Von etwa 0,5 bis 95 Gew.-%, der
Gesamtmischungvorhanden sein.

Die oben aufgeffihrten pharmazeutischen Zubereitungen kénnen auBer den erfindungsgemifien Verbindun-
gen auch weitere pharmazeutische Wirkstoffe enthalten.

Im allgemeinen hat es sich sowohl in der Human- als auch in der Veterinirmedizin als vorteilhaft erwiesen, den
oder die erfindungsgeuiilien Wirkstoffe in Gesamtmengen von etwa 0,5 bis etwa 500, vorzugsweise 5 his
100 mg/kg Kérpergewicht je 24 Stunden, gegebenenfalls in Form xnehrerer Einzelgaben. zur Enielung der
gewfinschten Ergebnisse zu verabreichen. Eine Einzelgabe enthiilt den oder die erfindungsgemfifien Wirkstoffe
voxzugsweise in Mengen Von etwa 1 bis etwa 80, insbesondere*3 bis 30 mglkg Kiirpergewicht. V

Die erfindungsgemiflen Verbindungen kfinnen zum Zweck der Erweiterung des Wukungsspektrums und um
cine Wirkungssteigerung zu erreichen auch mit anderen Antibiotika kombiniert werden.

Anhang zum experimentellen Teil

Liste der verwendeten Laufmittelgetnische zur Chromatbgraphie

I Dichlormethan :Methanol
II Toluol :Ethylacetat
Ill inAcetonitril :Wasser

IV Ethylacetat
V Petrqlether:Ethylacetat
VI CH2Cl2:Me0H:Nl-lam)
VII CH2C12:MeOH

Abkilrzungen

Z Benzyloxycarbonyl
Boc tert.Butoxyearbonyl
DMF Dimethylformamid
Ph Phenyl
Me Methyl
THF Tetrahydrofuran
CD1 Carbonyldiimidazol
DCE Dichlorethan

Ausgangsverbindungen

’ Beispiell

5-Brom-2-isocyanato—pyridin Hydrochlorid

I“T1
’ NCO x HCIN

Zu einer gerfihrten lbsung Von 100 g (0.58 mol) 2-Amino-5-brompyridin in 400 ml 1,2-Dichlorethan tropft man
in der Siedehitze 78,0 ml (0,64 mol) Chlorameisensfiuretrichlorethylester. Nach der Zugabe wird 21: im Rfickflufl
gekocht, dann darf sich das Gemisch auf Raumtemperatur abkfihlen. Der entstandene Niederschlag wind durch
Filtration abgetrennt, mi: 100 ml 1,2-Dichlorethan gut gewaschen und im I-lochvakuum fiber Natriumhydroxid
getrocknet. Man erhilt 98.3 g (72%) der Tttelverbindung als gelben Feststoff.
Schmp; 248—254° C (Zers.)
R: -2 0,23 (Ethylacetat)
MS (EI) mlz = 198 (M)"'

BEST AVAILABLE COPY
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Beispiel II

DE

(5R)-3-(5-Brom-pyridin-2-y|)-5-butyryloxy-methyl-oxazolidin-2-on

Br \ 0

'/JL
N N

0/‘, J1-;~°{;o\[(\/CH3

Eine Suspension Von 2,17 g (25 mmol) Lithiumbromid und 5,46 g (25 mmol) Tributylphophinoxid in 73 ml Xylol
wird 1 h am Wasserabscheider gekocht. Dazu wird in der Siedehitze ein Gemisch von 58.-5 ml (0,42 mol)
Triethylamin und 65;6 g (0,42 mol) (R)-Glycidylbutyrat getropft. Gleichzeitig werden innerhalb von 20 min 98,2 g
(0.42 mol) der Verbindung aus Beispiel I portionsweise zugegeben. Nach beendeter Zugabe wird noch 1 h unter
Rfickflufi nachgerfihrt. Man liBt auf Raumtemperatm abkfihlen und dampft das Lésemittel im.Vakuum ah Nach
Chromatographic des Rfickstands an 1 kg Kieselgel (Toluol : Ethylacetat 95 : 5) erhiilt man 37.9 g (26%) der
Tntelverbindung als OL .
R: = 0,43 (Toluol : Ethylacetat 4 : 1)
MS(FAB)m/z==343(M+H)* ‘
‘H-NMR (250 MHZ. Ds—DMSO): 8 = 0.81 (t, J = 7 Hz. 3H, CI-l3CHz); 1.5 (In. 2H. Cl-lag-I_2CH2C0); 2,29 (gj -
7 HL2H,CH3CH2Sfl2C0);3,9l -= 7 H7. 10 Hz. lH,H-4 trans);4,25(dd,] = 9 H2, 10 I-lz,1H,‘H4cis);4,36
(In, 2H. CH20):4.97 ('11. 1H. H-5): 8.03 (<1. I = 1 H1. 2H. Pyfidyl H-3.4): &5°(dJ '= 1 H7» PYTMY1 H5)-

Beispiel Ill ‘

(5R)-3-(5-Brom-pyridin-2-yl)-5-hydroxymethyl-oxazolidin-2-on

Bf .

T1 °N/ N/[LO

Eine Lésung von 19,6 g (57.3 mmol) der Verbindung aus Beispiel 1 in 125 ml wasserfreiem Methanol wird mlt
185 mg (0.57 mmol) Cisiumcarbonat versetzt und 5 h bei Raurntemperatur gerfihrt. Das Lfisemittel wird im
Vakuum abgedampft und der Rflckstand wird mit 30 ml Ether verrfihrt. Der Niederschlng wird dutch Filtration

I0

abgetrennt, mit 25 ml Wasser und 5 ml Ether gewaschen und im Hochvakuum getrocknet. Man erhilt 10.73 g
(69%) derTitelverbindung als helle Kristalle.
Schmp.: 0,09 (Toluol : Ethylacetat 4 : 1)
MS(DCl, N113) mlz -= 213(M+H)+ -
‘H-NMR (200 MHz. CD3OD) 6 =- 3,68 (d, J =.- 5,9 Hz, 1 H, CI-I20); 3,87 (dd, J = 4,9 Hz, 1H, CHzO);4,06 (dd,]1
7,10 Hz,1I-I, H-4 trans); 4,25 (dd,] =. 9.10 Hz, 1H. H-4 cis); 4,75 (m. 1H, I-I-5); 7,92 (dd.J = 1,5 I-12,10 Hz,
Pyfidyl H-3):8.12(d.J = 10 Hz.1H.Pyrid¥|H-4):8,40(d.I = 1.5 H7. 1H. Pyridyl H-5)

BeispielIV

5-(2-Pyridyl)-thiophen-2-carbonsiureazid

/ \ / I

” S CON,

20 g (97,45 mmol) 5-(2-Pyridyl)-thiophen-2-carbonsiure werden in 200 ml Aceton gelést, mit 15,94 ml
(115 mmol) Et3N versetzt und auf 0°C gekflhh. Zu der so erhaltenen Reaktionslésung tropft man langsam unter

15

65
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Rfihren cine Lésung von 14,85 ml (115 mmol) Chlotameisensiureisobutylester in 88 ml Aceton. Nach I h bei 0°C
tropft man eine Ibsung von 9,5 g (146 mmol) Natriumazid in 44 ml Wasser zu, riihrt 1 h bei 0°C nach und I58: auf
Raumtemperatur kotnmen. Die Reaktionsrnischung wird auf Eiswasser gekippt mud abgesaugt und so weiter
umgesetzt.

5 Ausbeute:2l g wasserfeuchtes Pulver.

Beispiel V

5-(2-Pyfidyl)-butyloxycarbonylamino-thiophen

/\ /\ NH 0

_N s W]/\/\/CH:
O

21 defvérbihdung aus Beispiél‘IViverdi:'n'p'o‘rtionsweise in‘400 mlsiedendes n-Butanol eingetragen. Nach
beendeter Gasentwicklung wird 15 min unter Rfickflufl nachgerfilxrt Nach Abkiihlen auf Raumtemperatur wird
eingeengt, der Rfickstand mit Ether verrflhn, abgesaugt und bei 50°C im Umlufttrockenschrank getrocknet.
Ausbeute: 18,8 g (75% d.Th.)
’H—NMR (200 MHz, Ds—DMSO): 8 =- 10,8 (s, 11"): 3.45 (d,] = 5 Hz, IH); 7,68 — 7,85 (m, 21-1); 7.5 (d,] = 5 Hz,

25 IH);7,1—7,2(m,1H);6,57(d,] = 51-lz,1H);4,14(t,] = 71-I7,2H);l,62(q,] == 7Hz,2H);1,39(h,] = 7Hz,2H);,
0.92 (1.1 = 7 Hz.3l-I).

BeispielVl

30 . (5R)-3-(5-(2-Pyriclyl)-thien-2-yl)-5—hydroxymethyl-oxazolidin-2-on

« o

OH

183 g (68 mmol) der Verbindung ans Beispiel V werden in 190 ml absolutem TI-IF gelfist, mit 10 mg 1,10-Phen-
anthrolin-Hydrat versetzt und auf —70°C gekfihlt. Nun werden langsam ca. 27 ml 2,5 N n-Butyllithium-Lbsung
in Hexan bis zum Farbumschlag nach rot zugetropft. Anschlieflend werden 9,6 ml (68 mmol) (R)-Glycidylbutyrat

45 zugetropft. Man l§Bt auf Raumtemperatur komrnen, versetzt mil gesittigter Ammoniumchloridlbsung, irennt
die organische Phase ab und extrahiert die wéfirige Phase zweimal mit Methylenchlorid. Die vereinigten
organischen Phasen werden getrocknet (NazSO4) und eingeengt. Der Rilckstand wird mit Ether verriihrt und
abgesaugt.
Ausbeute: 15,3 3 (81,596 d.Th.)

50 R:= 0,06(CHzCl2 :CH3OH =1(X):3)
s .:191°c

‘IT-‘I,~1MR(200L~fl-Iz.Ds-DMSO):8 = 3,45 (d,] = 5 Hz, lH);1,7—7,9 (an, 21-1); 7,6 (d.) = 5 Hz, 111); 7,1s—7,25
(m.1H);6.58(d.I == 5 Hz. 1H):5.28(t.J = 7 Hz.1H);4.77 — 4.9(m.1H);4.13(ddJ = IOHz.9 Hz.1H):3.86(dd.I
= 10 HZ.5HZ.1H):3.55-3.73(ln.2H)- -

Beispielvll

6-(Benzyloxycarbonylamino)-3-methyl-2-benzothiazolinon

Cf‘:
N o

o | BEST AVAILABLE COPY=<s NHJLOf\CsHs
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1.76 g (8.12 mmol) 6-Amino-3-methyl-2(3H)-benzothiazolon-hydrochlorid in 17 ml Wasser. 14 ml THF md
17 ml ges. NaHCO3-Unsung werden bei 0°C tropfenweise mit 1,3 ml (9,l0 mmol) Chlor-ameisensiurebcnzyluter
versetzt.

Nach 1 h werden 120 ml Wasser hinzugegeben, das Tl-IF im Vakuum abgezogen, dcr Niederschlag abgesaugt, .
dreimal mit Wasser, zweimal 1nitPetrolether gewaschen und bei 60°C getrocknet.
Ausbeute: 2.44 g (96%)
Smp.: 183°C
R:(II,7 :3) = 0,39
‘H-NMR ([D5]DMSO): 8 = 7,77 (d,] = 1 Hz, 1H, Benzothiazolinon 7-H); 7,23- 7,45 (In, 611, Ph), 722 (d,] = ~
6 H7,1l-1. Benzothiazolinon 4-H); 5,15 (s, 2}-l);3,38 (s, 31-l—Cl-13).

Beispiel VIII

(5R)-3-[3-Methyl-2-benzothiazolinon-6—y|]-5-(hydroxymethyl)-oxazolidin-2-on

. ~—cH3

 “Lo.
Methode A

26,76 g (85.12 mmol) der Verbindung aus Beispiel VII werden in 400 ml Tl-IF gelést, mit 10 mg 1.10-Phenan-
throlin-Hydra! versetzt und auf —70°C gekfihlt. Nun werd_en langsam ca. 34 ml 2,5 N n-Butyllithium-Ifisung in
Hexan bis zum Farbumschlag nach rot zugetropft. AnschlieBend werden 12 ml (85,12 mmol) (R)-Glyddylbutyrat
zugetropft. Man liflt auf RT kommen. versetzt mit gesittigter Ammoniumchloridlésnng und zieht im Vakumn
dasTHF ab. Der entstandene Niederschlag wird abgesaugt, mit Wasser und Ether gewaschen und im Hochvaku-
um getrocknet.
Ausbeute: 17.93 g (75%)
Smp.: 166° C

' R:(Il,1:l)=- 0,09
MS (El):m/z -= 280(M"')
‘H-NMR ([D5]DMS0): 8 = 730 (d, J = 1 Hz, 1H. Benzothiazolinon 7-H); 7,60 (dd, J" -= 6, I = 1 Hz. 1H,
Benzothiazolinon 5-H); 7,32 (d,] = 6 Hz, 1H, Benzthiazolinon 4-H); 5,23 (t,] = 6 Hz. 1H, OH); 4,62 - 4,80 (m,
1H. 5-H):4.10 (1.1 -= 9 HZ. 1H. 4-H): 3.35 (ddl - 9.] = 5 HZ.1H.4-H):3.43-3.75(ln. 2H. CH20); 3.40 (S. 3H.
CH3)-

Methode B

9.3 8 (0.03 mol) der -Verbindung aus Beispiel VII werden in 150 ml THF gelast und auf -.-70°C gekiihlt.
AnschlieBend werrlen 4 ml (0.01 mol) 2,5 M n-Butyllithiumlésung in Hexan zugetropft. Danach werden gleichzei- .
tig langsam nochmals 8 ml (0,02 mol) n-Butyllithiurn und 4.23 ml (0,03 mol) (R)-Glycidylbutyrat zugctropft. Man
liBt auf Raumtemperatur kommen und rfihrt drei Stunden nach. Die Aufarbeitung erfolgt wie fiir Methode A
beschrieben Ausbeute: 6 g (72%).

Analog den Vorschriften der Beispiele I bis VIII werden die in Tabelle I aufgeffihrten Verbimjlungen darge-
stellt:

BEST AVAILABLE copy
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Tabelle I
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Beispiel XXIII

(SR)-3-(5-Brom-pyridin-2-yl)-5-methansulfonyloxy-methyl-oxazolidin-2-on

‘:J\/oso,cI-1,

Eine auf 0°C gekfihlte, gerfihrte Lésung von 10,5 g (38,-14 mmol) der Verbindung aus Beispiel 111 und 6.40 ml
(-16,14 mmol) Triethylamin in 36 ml wasserfreiem Dichlormethan wird langsam mit 3,27 ml (42,28 mmol) Mgthan-
sulfonsfiurechlorid versetzt. Man rfihrt 10 min. bei 0—5°C nach und rfihrt das Gemisch in 50 ml Eiswasser ein.
Die organische Phase wird abgetrennt. mit 20 ml gesinigter Nal-IC03-Ifisung md 20 ml Eiswasser gewaschen
und fiber MgS04 getrocknet. Das Lésemittel wird im Vakuum eingedampft und der Rfickstand mit 50 ml Ether
verrfihrt, abgesaugt und im Hochvakuum getrocknet. Man erhilt 12,8 g (95%) (let Titelverbindung als farblose
Kristalle.

Schmp.: 138- 138,5°C
R: = 0,65 (Dichlormethan :Methanol95 : 5) »
MS(DCI, NI-h)m/z = 351 (M+H)"'
‘H-NMR (250 MHz, De-DMSO) 8 = 3,25 (s, 3H, OSO2CI-la); 3,91 (dd, 1 -= 1, 10 Hz, 1H, H-4 trans); 4,27 (dd, J =
10, 10 Hz, H-1, H-4 cis); 4,52 (In. 2H. CH20); 5.02 (m, H-1, H-5); 8,09 (s, 2H, Pyridyl ]{-3,4); 8,52 (s, 1H, Pyridyl H-6).

Beispiel XXIV

(5R)-3-1-(5-Brom-pyridin-2-yl)-5-azidomethyl-oxazolidin-2-on

Eine gerfihrte Lésung von 12,5 g (35,6 mmol) der Verbindung aus Beispiel )O(IIl in 48 ml wasserfreiem DMF
wird mi! 3,01 g (4628 mmol) Natriumazid versetzt und 3 h bei 70°C geriihn. Man lifit auf Raumtemperatur
abkiihlen und rfilu't in 100 ml Eiswasser ein. Der emstandene Niedenschlag wird durch l-‘iltration abgetrennt, mit
50 ml Wasser und 20 ml Petrolether gewaschen und an der Luft getrocknet. Man erhfilt 10,1 g (95%) der
Tntelverbindung als helle Kristalle.
Schmp.: 64—67°C
R: -= 0,63 ('I‘oluol :Ethylacetat 2 : 3)
MS(DCI.NH3)m/z=B8(M+H)“’ ' A
‘H-NMR (250 MHz, De—DMSO) 5 = 3,73 (m, 21-I. CHzN3); 3,87 (dd,] = 6, 8 Hz, 11-I. H-4 trans); 4,22 (dd. I = 8,
8 Hz, 1H, H-4 cis);4.92 (tn, H-1, H-5); 8,08 (s. 2H, Pyridyl H-3,4); 8,51 (s, 1H, Pyridyl H-6).

Beispiel DOCV

(SS)-3-(5-Brom-pyridin-2-yl)-5-aminomethyl-oxazolidin-2-on Hydrochlorid

Br

751 °\N N’U‘o
l—K,NH,xHcI

Eine gerfilme Lfisung Von 10,1 g (333 mmol) der Verbindung aus Beispiel XXIV in 16.5 ml 1,2-Dimethoxyeb
hanwird aui 50°C erwinm. Man tropft langsam 4,68 ml (4.70 mmol) Trimethylphosphit zu (Gasentwicklung) und

19
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rfihrt nach beendeter Zugabe nach 2 h bei 90°C nach. Nun tropft man 6.6 ml 6 N HC1 zu und riihrt nochmals 2 h
bei 90°C nach. Man 158: auf Raumtemperatur abkfihlen, trennt den Niederschlag durch Filtration ab, wiischt mi:
2 x 10 ml 1,2-Dimethoxyethan und trocknet im Hochvakuum fiber N30}-I. Man erhilt 8,9 g (85%) der Tite|ver-
bindtmg als farblose Kristalle.
Schmp.: 260-262° C
R: = 0,53 (Acetonitril :Wasser4 : 1)
MS (EI) mlz =- 271 (M"')
‘H-NMR (250 MHz, Ds—DMSO) 8 = 3,28 (In. 2H. Cl-l;Nl-lg); 3,93 (dd, 1 7, 9 Hz, H-1, H-4 trans); 4,23 (dd, J = 9,
9 Hz.1H,H-4 cis); 5,00 (m, m, 1+5); 3,05 (s,2H,Pyridyl H-3,4); 3,5 (m. 3H, NH2, Pyridyl H-6). A

Beispiel XXVI

(SS)-3-(5-Brom-pyfidin-2-yl)5((tert.butyloxy)carbonyl)aminomethyl-oxazolidin-2-on

L—‘K/NH/U\°><
Man suspendiert 4,7 g (15 mmol) der Verbindung ans Beispiel XXV in 100 ml CH2Cl2. AnschlieBend ffigt man

2,2 ml (16 mmol) Triethylamin zu, wobei eine Lésung entsteht. Man kfihlt auf 0°C ab. Nun addiert man 3,5 g
(16 mmol) Boc-Anhydrid so zu, daB die Temperatur +5°C nicht ilbersteigt und lz'iBt bei Raumtemperatur fiber
Nacht nachrfihren. Man wischt die organische Phase mit ges. NaCl-Liisung, txocknet fiber MgSO4 und engt ein.

~ Man erhiilt 5,4 g (97% d.Th.) des Produlctes als weiBen 1'-‘eststoff.
Fp.:184°C
R:-Wen (Petrolether :Essigester .= 10 :4) = 0,30

Beispiel XXVI!

((58)-3-(5-[3-Pyridyi]-pyridin—2-yl)-5-((tert.butyloxy)carbonybaminomethyldxazolidin-2-on

\

N 1’ '
O

I o
NJLO
L—V~"JL°><

Unter Argon legt man 5,3 g (14.24 mmol) der Verbindung aus Beispiel )QCV'l und 2,8] g Diethyl-(3-pyridyl)-bo-
ran in 100 ml abs. THF vor. Man addiert cine Lésung von 0,5 g (0,43 mmol) [(PPh3)4Pd] in 90 ml THF und 4,9 ml

\

N

.(9,83 mmol) 2 M Natriumcarbonatlésung. Man liBt den Ansatz 5 Tage bei Rfickflufl rfihren. Nach dem Abkfihlen
auf RT gibt man 10 g Kieselgur zu und engt ein. Der Rfickstand wird auf eine mi! Kieselgel geffillte. Siiule
aufgetragen und mit Essigester eluien.
Man erhilt 4 g (76% d.Th.) der Tntelverbindung
Fp.: 163°C
R:-Wert = 0,36 (CH-2Cl2 :MeOl-I = 100:5)

BEST AVAILABLE COPY
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Beispiel XXVIII

(5S)-3-(5—[3-Pyridyl]~pyridin-2~y!)-5-aminomethyl-oxazolidin-2-on Trihydrochlorid

 
l__K/NH: x3 HCI

3,8 g (10.3 mmol) der Verbindung aus Beispiel XXVI] werden in 25 ml Dioxan suspendiert. Man addiert 32,! ml
einer 4 M HCI-Lésung in Dioxan und liBt fiber Nacht bei Raumtemperatur rfihren. Man engt ein und riihrt den
Rfickstand mit Ether aus. Anschlieflend wird der Feststoff durch eine Fritte abgesaugt und mit Ether nachgewn-
schen. Man trocknet am Hochvakuum und erhilt 3,7 g (95% d.'Ih.) der'I'1telverbindung.
Fp.: >250°C .
MS(EI):271(M*).172 V
‘H-NMR (200 MHz, DMS0-d5):6 = 9,35 (sb, ll-I); 8,_93 (m, 3!-I); 8,6 (breit, 3H); 8,42 (dd.] = 9,] -= 3, 1H):8.24(d,]
-= 9.1H);8.l1(dd.l = 7.5.] = 5y5.1H):5.7 - 5.3(bI'eit.2H):5.°5(m.1H);4.38(tI'.I - 10.-1H):4.03 (dill == 10.! =
7.5. 11"): 3.29 (In. 23)-

Analog den Vorschriften der Beispiele XXIII bis XXVIII wurden die in Tabelle II aufgeffihrten Verbindungen
dargestellt:
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Tabelle I]

    
R, I Ausbeute '
Laufmittel (% d.'I'h.)

" mi:2E

 
fifiiififififififififififififi éfiIaaiilillllfi

 

00Nl

0,19, m (9:1)

0,21, III (9:1) 75

75

g.\. ' |_ uW/WDVQQ
0,24, In (4:1)

259 111. 0,09, III (9:1) 75

254 L12. 0,16, 111 (9:1)

ufifi 87o,12, 11 (4:1)

0,27, VI
100: 1 0: '

258 11.2. V

188 0,13, II (1:4)£333
0,05, 11 (1:1) 57

05, 1(1oo-3) 79

   8%III  
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Herstellungsbeispiele

Beispiel 1

(5S)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-(2-nitro-prop-1-en-1-yl-aminomethyl)-oxazdlidin-2-on

Unter Argon liBt man 100 mg (037 mmol) der Verbindung ans Beispiel XXVIII (freie Base; hergestellt dutch
Liisen in Wasser, NI-lqgg)-Zugabe bis pH 11, Extraktion mit CH-.»Clz, Trocknen fiber MgSO4_ und Einengen) in
1 ml DMF und gibt 200 mg (1.11 mmol) 2-(2-Nitroeprop-1-en-1-yl-amino)-pyridin zu und l§Bt fiber Nacht rfihren
Man versetzt mit Wasser, extrahiert 3 x mit Essigester, wfischt die organische Phase mit ges. NaCl-Lfisung und
troclcnet fiber MgSO4. Man engt ein und reinigt durch Siulenehromatographie an Kieselgel (Laufmittel CH;Clg:
MeOH -=- 100 :5). Man erbilt 126 mg (96% d.'I'h.) der 'I‘itelverbindung. ’
171).: 207°C
Rf-Weft: (CH2Cl2 :MeOH = 10 : l)0,57
MS (DCI): 356 (M + H)*‘ ’
'H‘NMR (200 MHLDMSO-de)=5 '= 3.9561] = 2.1H):8.79(d.I == 2.1H);8.50(ddJ = 5.] =' 2. 115): 3.4 - 7.9
und 7,6 — 7,4 (m. insgesamt GH);-1,9 (In, 11-I); 4,3 (m, ll-I); 4,05 (In, IH); 3,7 (In, 2}-I); 1,95 und 1,93 (s; insgesamt 3H).

Beispiel 2

(5R)-3-(2~Methyl-benzo[4,5-d]thiazol-6-yl)-5-(2-(hiazolyl-aminomethyi)<>xazolidin-2-on

 

Unter Argon werden 292 mg (232 mmol) 2-Aminothiazol in 5 ml abs. Tl-IF vorgelegt und bei —78°C mit
1,33 ml (2.92 mmol) 2,2 M n-BuLi-Lfisung versetzt. Man l§Bt 30 Minuten bei —78°C nihren. Man addiert 0,5 g
(1.46 mmol) (SR)-3-(2-Methyl-benzo[4, 5-d]thiazol-6-yl)-5-methoxysulfonyloxymethyl-oxazolidin-2—on, gelbst in
5 ml abs. THF, und lifit 1 h bei —78°C rfihren. Man entfernt das Kfihlbad und liBt fiber Nacht rfihren. Man
addiert NH4Cl-Lfisung und HCI-Lfisung (auf pH 3), extrahiert mit Chlomform, trocknet fiber MgSO4 und engt
ein. Die Substanz wird sfiulenchromatographisch an Kieselgel gereinigt (Laufmittel Cl-11C]; :MeOH = 100 : 1
his 100 :3). Man erhilt 193 mg (38% d.'I'h.) der Titelverbindung. '
Fp.: 207°C
R:= 0,47 (CH2Cl2 :MeOH == 10:1)
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Beispiel3

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)-5-thioacetylamino-methyl-oxazolidi-n-2-on

 
3,48 mg (1 mmol) der Verbindung aus Beispiel XXD( werden mit 4 ml THF und 0,24 ml (1,7 mmol) Triethyla—

min versetzt. Zu der so erhaltenen Reaktionsmischung gibt man unter Rfihren 152 pt] (1,1 mmol) Dithioessigsiw

reethylester und hilt 24 h bei Rauxntemperatur. Nach Einengen wird mit Methylenchlorid/Methanol (100 :2) an
Kieselgel chromatographiert.
Ausbeute: 100 mg(36% d.'I'h.)
Smp.: 181°C n.Z.
Immfiflflmhfi .
‘H-NMR (Ds—DMSO, 300 MHz): 5 -= 10,37 (br, 1H);8,47 (d, J 5 Hz, 114); 7,75 —7,ss (in, 21-1); 7,62 (d, J = 5 Hz,
lH);7,2 (In, ll-l’);6,58(d,] == 5!-Iz,1H);5,03— 5,l3(m,1H);4,2l (dd,] = 10H7,9H2,1H);3,95(t,] =2 61-[z,2H);
3,85(dd,]= 10!-17.61-lZ.lH);2,45(s,3H). . .

Analog den Vorschriften de_r Beispiele 1 bis 3 werden die In Tabelle 1 aufgefiihrtcn Verbindungen dargestellt:
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Tabelle 1

ii ‘
A—-N 0

LA ,NH
‘R1 10

”‘”~ ‘" (% d.'l‘h.) 15

- H I60u.Z. 0,23,:

Q41 2. (10025)
5 \CH‘ .

: S 3 20

I cn 214111. o,o2,1 ‘

i Y " (1005) 9
j . NH 25
, _ '1;-T1

7 </:§:U\ 2l2'l.LZ.' _ I soI - %*’ ....I

o 2.1 79

HT. 35
I M \n/NH, l37n.Z.
.' ‘N S S, 40

f / :1 143 u.Z..
2 ' Y ‘°"=
i S S «
_ 1421;; 0,48,I 75

% s V
» ': 50

. 55

50

65
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25

77

163 112.
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.../un.21.Q.  IHIIIIIII.-m.mmmm.mmmL Mm% n MII-nnnininnJx .xxN;..NNsNN/ ..AsEEEEEBEEEEI
m

Ausbe

o 08, VI
(100 52)

0,58 vn
(10 1)

047 I

(10 1)

o 42, I

0,39 I
(1005)

0.29 I
(100 5)

0,39 I
(1005)

B

   

E
I

.

.

I

i
‘ 
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1. Substituierte Oxazolidinone der allgcmeinen Fame] (1)

o

A JL
‘N o

\.,NH-R1

in welcher

A far einen fiber ein Kohlenstoffatorn direlct gebundenen 5-gliedrigen aromatischen Heterocyclus mit bis zu
3 Heteroatomen aus der Reihe S, N undloder O steht, der zusitzlich einen annellierten Benzol- oder
Naphthylring besitzen kann. oder .
fur einen fiber ein Kohlenstoffatom direkt gebundenen 6-gliedrigen. arotnatischen Heterocyclus mit minde-
stens einem Stickstoffatom steht, oder
ffir einen fiber ein Kohlenstoffatotn direkt gebundenen. jeweils 6-gliedrigen, bi- oder tricyclischen aromati-
schen Rest mit rnindestens einem stickstoffbaldgen Ring steht, oder .

fir B-Carbolin-3-yl oder fiir fiber den 6-Ring direkt gebnndenes lndolizinyl steht, wobei die Cyclen gegebe-.
nenfalls jeweils bis zu 3-fach gleich oder verschieden durch Carboxy, Halogen. Cyano, Mercapto, Fonnyl,
Pyridyl, Phenyl, Trifluormethyl, Nitro, geradkettiges oder verzweigtes Alkoxy, Alkoxycarbonyl, Alkylthio
oder Acyl mit jeweils bis zu 6 Kohlenstoffatomen oder durch geradkettiges oder verzweigtes Alkyl oder
Alkenyl mit jeweils bis zu 6 Kohlenstoffatomen substituiert sind, die ihrerseits durch Phenyl substituiert sein
kénnen. oder
ffir einen Rest der Formel

(I)
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R‘

N R‘ R‘ R’ R’ R‘
/H .D R I 5E

. R\. R: R. R, R‘ R‘ .

G=<N N 10- fL » »~=<,, .I

- R10
15

R’ *‘ RC’ R‘ R‘N

(o>.=-°( R’ oder (o=),P: Rs
Q / 7 noOH

steht.worin

R’, R‘, R’, R‘ und R’ gleich oder verschieden sind und Wasserstoff oder Carboxy, Halogen. Cyano, Formyl,
Trifluormethyl, Nitro, fir geradkettiges oder vexzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen oder far 25
cine Gruppe der Formel —CO-NR"R" stehen.
worin

R” und R“ gleich oder verschieden sind und Wasserstofi, geradkettiges oder vexzweigtes Alkyl mit bis zu4
Kohlenstoffatomen oder Phenyl bedeuten.
R’, R‘, R’, R”, R" und R" gleich oder verhchieden sind und Wasserstoff, Cycloalkylcarbonyi oder Cycioal- 3o
kyl mit jeweils 3 bis 6 Kohlenstofiatomen, oder geradkettiges oder verzweigtes Alkoxycarbonyl mit his 211 6
Kohlenstoffatomen bedeuten. oder geradkettiges oder verzweigtes Alkyl mitbis zu 10 Kohlenstoffatomen
bedeuten, das gegebenenfails dutch Cyano, Trifluonnethyi, Halogen, Phenyl, Hydroxy, Carboxyl, geradket-
tiges oder verzweigtes Alkoxycarbonyl mit bis zu 6 Kohlenstoffatomen, Aryi mit 6 bis 10 Kohlenstoffato-
men, Cycloalkyl mit 3 bis 6 Kohlenstoffatomen und/oder durch eine Gruppe der Formel —(OO)¢— NR‘-"R‘5, 35
R"—N—SOg—R"', R‘9R’°—N—SO2—- oder R1’ —S(O)a substituiert ist,
worm

c eine Zahl 0 oder 1 bedeutet.

R“, R‘ und R" die oben angegebene Bedeutung Von R“ und R“ haben und mit dieser gleich oder
verschieden sind. 40

oder gemeinsam mit dem Stickstoffatom einen 5- bis 6-gliedrigen, gesittigten I-Ieterocyclus mit gegebenen-
falls einem weiteren Heteroatom aus det Serie N, S und/oder O bilden. der seinerseits gegebenenfalls, such
an einem weiteren Stickstoffatom. durch geradkettiges oder vexzweigtes Alkyl oder Acyl mit bis zu 3
Kohlenstoffatomen substituiert sein kann.

R‘ und R’° die oben angegebene Bedeutung von R“ und R" haben und mit dieser gleich oder verschieden 45
sind. A
d eine Zahl 0, I oder 2 bedeutet, .
R‘ und R3‘ gleich oder verschieden sind und geradkettiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoff-
atomen, Benzyl, Phenyl oder Tolyl bedeuten.
oder so

geradkettiges oder vexzweigtes Acyl mit bis zu 6 Kohlenstoffatomen bedeuten, das gegebenenfalls TrifIuor-
metnyl, Trichlonnethyi oder dumb eine Gruppe der Formel —OR"’-" substituiert ist,worm

R” Wasserstoff oder geradkettiges oder verzweigtes Alkyl mit his zu 6 Kohlenstoffatomen bedeutet das
gegebeuenfalls din-ch Aryl mit bis zu I0 Kohlenstoffatomen substituiert ist, 55
oder

cine Gruppe der Formel —(CO).—NR”R", -— NR”—802R”, R"’R” -— NSOz— oder R”—S(O)1 bedeuten,
worin .

e die oben angegebene Bedeutung Von c hat und mit dieser gleich oderverschieden ist,
R73 und R1‘ und R” jeweils die oben angegebene Bedeutung Von R“, R" und R" habcn und mit dieser so
gleich oder verschieden sind,
R” und R” die oben angegebene Bedeutung von R“ und R“ haben und mit dieser gieich oder verschieden
sind,

f die oben angegebene Bedeutung von d hat und mit dieser gleich oder verschieden ist,
R25 und R” die jeweils oben angegebene Bedeutungen von R" und R" haben und mit dieser gleich oder 55
verschieden sind.
D ein Sauerstoffatom oder einen Rest der Fonnel —S(0)g bedeutet.
worin
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g eine Zahl 0, 1 oder 2 bedeutet.
E und L gleich oder verschieden sind und ein Sauerstoff- oder ein Schwefelatom bedeuten.
G, M, T und Q gleich oder verschieden sind und ein Sauerstoff- oder ein Schwefelatom. ode: eine Gruppe
der Formel — NR” bedeuten.
worin

R” Wasserstoff oder geradkettiges oder vexzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen bedeutet,
a und b gleicb oder verschieden sind und eine Zahl 1 oder 2 bedeuten,
R‘ ffir einen Restder Formel

-ff-R“ —,°,-R” —fi—(cH,),,~o—R°“
S ’ 3 O

R‘ No,

oder I

R35

steht. worin
R" geradkettiges oder verzweigtes Alkyl mit bis zu 7 Kohlenstoffatomen, Cjycloalkyl mit 3 bis 6 Kohlen-
stoffatomen, Phenyl oder eine Gruppe der Formel — NR33R39 bedeutet,
worin

R” und R” die oben angegebene Bedeutung von R?’ und R" haben und mit dieser gleich oder verschieden
sind,
R3’ Wasserstoff, Cyano, Cycloalkyi mit 3 bis 6 Kohlenstoffatomen. Pbenyl oder geradkettiges oder ver-
zweigtes Alkylmit bis zu 7 Kohlenstoffatomen bedeutet, -
R33 Wasserstoff, geradkettiges oder verzweigtes Alkyl mit bis zu 7 Kohlenstoffatomen, Phenyl. Cycloalkyl
mit 3 bis 6 Kohlenstoffatomen oder eine Gruppe der Formel — NR‘°R“ bedeutet.
worin

R‘° und R“ die oben angegebene Bedeutung von R" und R“ haben und mit dieser gleich oder veischieden
sind. '
h eine Zahl 1, 2, 3 oder 4 bedeutet,

R3‘ geradkeuiges oder verzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen oder Benzyl bedeutet,
R35 imd R35 gleicb oder verschieden sind und Wasserstoff oder geradkettiges oder verzweigtes Alkyl mit bis
zu 6 Kohlenstoffatomen bedeuten.
oder

R‘ fir Cyano oder far einen 5- bis 7-gliedrigen. gesittigten. partiell ungesittigten oder ungesattigten
I-Ieterocyclus mit bis zu 3 Heteroatomen aus der Reihe S, N und/oder O steht. der gegebenenfalls auch fiber
eine N-Funktion. bis zu 2—fach gleich oder verschieden durch Benzyl, Halogen oder dutch geradkettiges
oder verzweigtes Alkyl mit bis zu 5 Kohlenstoffatomen substituiert ist,
als reine Stereoisomere oder als Stereoisomerengemisdi,
und deren Salze.

2. Verbindungen der allgerneinen Fame] (1') gemiiB Anspruch 1,
inwelcher A

A fit jeweils fiber ein Kohlenstoffatom gebundenes Chinoiyl, Benzothiophen. Benzthiazolyl, Benzoxazolyl,
Pyridyl, Pyridazyl oder Thienyl steht, die gegebenenfalls bis zu 3-fach gleich oder verschieden durch Fluor,
Chlor, Brorn, Pyridyl, Phenyl oder durch geradkettiges oderverzweigtes Alkyl oder Alkylthio mit jeweils bis
zu 4 Kohlenstoffatomen oder dunch geradkettiges oder verzweigtes Alkenyl mit bis zu 4 Kohlenstoffato-
men substituien sind,das seinerseits dutch Phenyl substituiert sein kann. oder fur einen Rest der Fonnel

Ra
R3 R4

,‘N

steht, worin
G ein SaueIstoff- oder Scbwefelatom bedeutet,
L ein Sauerstoff- oder Schwefelatom bedeutet,

R3 geradkettiges oder verzweigtes Alkyl mit bis zu 6 Kohlenstoffatomen bedeutet.
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R’, R‘ und R5 gleich oder verschieden sind und Wasserstoff, Fluor, Chloroder Brom bedeuten.
R‘ fflr einen Rest der Fennel

—fi—R°‘ —-fi—R33 ——fi—(CH2)h-—O——-R°‘
s . NR” . o

R“ N02

ode" I

RS

steht, worin
R3‘ geradkettiges oder verzweigtes Alkyl mit bis zu 5 Kohlenstoffatornen. Cyclopropyl, Cyclobutyl, Cyclo-
pengyl, Cyclohexyl, Phenyl oder eine Gruppe der Formel — NR-“R39 bedeutet,wonn’

R3“ und R” gleich oder verschieden sind und Wasserstoff, Methyl oder Ethyl bedeuten,
R3’ Wasserstoff, Cyano, Cyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl, Phenyl oder geradketfiges oder
verzweigta Alkyl mit his zu5 Xohlenstoffatomen bedeutet,
R33 Wasserstoff, geradkettiges oder verzweigtes Alkyl Init bis zu 5 Kohlenstoffatomen, Phenyl. Cydopropyt
Cyclobutyl, Qclopentyl. Cydohexyl oder eine Gruppe der Fonnel — NR‘°R“ bedeutet,
worin '
R‘° und R" die oben angegebene Bedeutung Von R” und R3’ haben und mit dieser gleich oder verschieden
sind.
h eine Zahl 1, 2. 3 oder-1 bedeutet,

R“ geradkettiges oder verzweigtes Alkyi mit bis zu 4 Kohlenstoffatornen oder Benzyl bedeutet.
R” und R3‘ gleich oder verschieden sind und Wasserstofi oder geradkettiges oder verzweigtes Alkyl n'1it bis
zu 4 Kohlenstoffatomen bedeuten.
oder

R‘ fir Cyano oder fur Thienyl, Oxazolyl, Thiazolyl. Isoxazolyl oder Pyrazolyl steht, die gegebenenfallg auch
fiber eine N-Funktion, bis zu 2-fach gleich oder verschieden dutch Benzyl, Fluor, Chlor, Brom oder durch
geradkettigu oder verzweigtes Alkyl mit bis 2n 3 Kohlenstoffatomen substituiert sind.
als reine Stereoisomerc oder als Stereoisomerengemisch.
und deren Salze.

3. Verbindungen der allgemeinen Fame] (1) gemifl Anspruch 1,
in welcher

A fir jeweils fiber ein Kohlenstofiatom gebundenes Chinolyl. Benzothiophen, Benzthiazoiyl. Benzoxazolyl.
Pyridyl, Pyridazyl oder Thienyl steht, die gegebenenfalls bis zu 2-fach gleich oder verschieden durch Fluor.
Chlor, Brom, Pyridyl, Phenyl oder dutch geradkettiges oder vexzweigtw Alkyl oder Alkyithio xnit jeweils bis
zu 3 Kohlenstoffatomen oder durch geradkettiges oder venweigtes Alkenyl mit bis zu 3 Kohlenstofiato-
men substituiert sind, das seinerseits durch Phenyl substituiert sein kann. oder
fiir einen Rest der Formel -

C
\H3
N

°=< 3:}
S

steht,
R‘ ffir einen Rest der Fame!

10
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..fi—R" —fi—R3° .—fi—-(cH,),,—o—R3‘
S . NR32 , 0

R35 No,

odqj_ I V
R36

steht, wox-in
R3‘ geradkettiges oder vexzweigtes Alkyl mit his 211 4 Kohlenstoffatornen. Cyclopropyl. Cyclobutyl.
pentyL CyclohexyL Phenyl oder eine Gruppc der Formel —-NR35R3° bedeutet, ~
worin

R” und R39 gleich oder verschieden sind und Wasserstoff oder Methyl bedeuten.
R3’ Wasserstoff, Cyano, Cyclopropyl. Cyclobutyl. Cyclopentyl. Cyclohexyl, Phenyl oder geradketfiges oder
verzweigtes Alkyi mit his 211 4 Kohlenstoffatomen bedeutet.
R33 Wasserstoff, geradkettiges oder verzweigtes Alkyl mit bis zu 4 Kohlenstoffatomen, Phenyl, Cyclopropyi,
Cyclobutyl, Cyclopentyl, Cyclohexyl oder cine Gruppe der Formel — NR‘°R“ bedeutet,
worin .

R‘° und R“ die oben angegebene Bedeutung von R3‘ und R3’ haben und mit dieser gleich oder verschieden
sind. '
h eine Zahl 1, 2, 3 oder 4 bedeutet, »
R3‘ geradkettiges oder verzweigtes Alkyl unit bis zn _3 Kohlenstoffatomen oder Benzyl bedeutet,
R35 und R3‘ gleich oder verschieden sind und Wasserstoff oder geradkettiges oder vexzweigtes Alkyl his
211 3 Kohlenstoffatomen bedeuten, _
oder ' '

R‘ far Cyano oder ffir Thienyl. 'I1xiazolyl, Isoxazolyi oder Pyrazolyl steht. die gegebenenfalls auch fiber eine
N-Funktion bis zu 2-fach gleich oder verschieden durch Benzyl, Fluor,-Chlor, Brom oder dutch geradketti-
ges oder verzweigtes Alkyl mi: bis zu 3 Kohlenstoffatomen substituiert sein kann,
als reine Stereoisomere oder als Stereoisoxnerengemisch.
und deren Salze. -

4. Verfahren zur Herstellung Von Verbindungen der allgemeinen Formel (1) gemifl Anspruch 1. dadurch
gekennzeichnet, daB man
[A] Verbindungen der allgemeinen Formel (II)

A‘r~/10
I '——{/NH:

in welcher

A die in Anspruch I angegebene Bedeutung hat,
mit Verbindungen der allgemeinen Fame] (111)

R‘—Y (III)

in welcher

R‘ die in Anspruch 1 angegebene Bedeutung hat,
und

Y in Abhingigkeit Von R‘ ffir Wasserstoff, Halogen oder fiir C: — C4 geracfl-xettigos oder vexzweigtes Alkoxy
oder Oxyalkoxycarbonyi steht,
oder

[B] Verbindungen der allgemeinen Fortnel (IV)

(11)
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N o ' (IV) 5

\ ,oso,R°’

inwelcher I0

A die oben angegebene Bedeutung bat,
R37 ffir C1-C4-Alkyl steht,’
mit Verbindungen der allgemeinen Formel (V)

NH:-R1’ (V) 15

in welcher

R" ffir einen der oben unter R‘ aufgefflhrten I-Ieterocyclen steht,
oder mit Ethyldithioacetat in inerten Lésemitteln, gegebenenfalls in Anwesenheit einer Base umsetzt,
und im Fall der S-Oxide eine Oxidation nach fiblicher Methode durchffihrt, zo

und gegebenenfalls weitere Substituenten oder bereits vorhandene funktionelle Gruppen nach fiblichen
Methoden einfiihrt bzw. derivatisiert,

und gegebenenfalls die Stereoisomere nach flblichen Methoden trennt.
5. Verbindungen der allgemeinen Formel (1) gemiB Anspmch I zur Verwendung bei der Bekimpfung von
Krankheiten. — 5

6. Verwendung von Verbindungen der allgemeinen I.~‘o1-mel (I) gemfifl Anspruch 1 zur Herstellung von
Arzneimitteln.

7. Arzneimittel enthaltend Verbindungen der allgemeinen Formel (I) gemifl Anspruch 1.
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(57) Abstract

The invention concerns a compound of formula
(I) wherein, for example: R‘ is of the formula -

NHC(-0)R‘ wherein R‘ is for example (l—4C)alkyl; R6 __
R1 and R3 are independently hydrogen or iluoro; R‘
and R5 are independently hydrogen or methyl; R‘
is a 6-membered heteroaryl ring containing 2 or 3
ring nitrogen atoms as the only ring heteroatoms. and
optionally substituted by substitucnts selected from (I-
4C)alkyl (optionally substituted), halo, trifiuoromethyl,

R

N N NLO (0§‘\R§>_ Ii
2* ’\—«—

(l-4C)aikylS(O)..- (wherein n is 0. I or 2). (I-4C)alltylS(O)2amino, (I-4C)alkanoylamlno. carboxy, hydroxy. amino, (I-4C)aikyiamino, di-
(1-4C)alkylamino, (1-4C)alkoxycarbonyl, earbamoyi, Q-(l-4C)aikylcarbamoy|. di-Q-(1-4C)aikyl)carbamoyl [wherein the (I-4C)aikyl group
or groups in the last two-mentioned carbamoyl substituents is optionally substituted by hydroxy. (I-4C)aikoxy or (l-4C)all<oxycarbonyl],
(2-4C)allrenyl (optionally substituted by carboxy or (l-4C)aikoxycarbonyl). (I-4C)al|toxy. cyano or niuo: pharmaoeuticaily-acceptable salts.
suitable N-oxides and in-vivo-hydrolysable esters thereof; processes for their preparation; pharmaceutical compositions containing them and
their use as antibacterial agents.
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SUBSTITUTED PIPERAZINYL-PHENYLOXAZOLIDINONE DERIVATIVES AND THEIR USE AS
ANTI-BACTERIAL AGENTS

The present invention relates to antibiotic compounds and in panicular to antibiotic

compounds containing an oxazolidinone ring. This invention funher relates to processes for

their preparation. to intermediates useful in their preparation. to their use as therapeutic agents

and to pharmaceutical compositions containing them.

The international microbiological community continues to express serious concern

that the evolution of antibiotic resistance could result in strains against which currently

available antibacterial agents will be ineffective. In general. bacterial pathogens may be

classified as either Gram-positive or Grarn-negative pathogens. Antibiotic compounds with

effective activity against both Gram-positive and Gram-negative pathogens are generally

regarded as having a broad spectrum of activity. The compounds of the present invention are

regarded primarily as effective against Gram-positive pathogens because of their panicularly

good activity against such pathogens.

Gram-positive pathogens. for example Staphylococci, Enterococci. Streptococci and

mycobacteria. are particularly important because of the development of resistant strains which

are both difficult to treat and difficult to eradicate from the hospital environment once

established. Examples of such strains are methicillin resistant staphylococcus (MRSA).

methicillin resistant coagulase negative staphylococci (MRCNS). penicillin resistant

streptococcus pneumoniae and multiply resistant Enterococcus faecium.

The major clinically effective antibiotic for treatment of such resistant

Gram-positive pathogens is vancomycin. Vancomycin is a glycopeptide and is associated

with nephrotoxicity and ototoxicity; Furthennore, and most importantly, antibacterial

resistance to vancomycin and other glycopeptides is also appearing. This resistance is

increasing at a steady rate rendering these agents less and less effective in the treatment of

Gram-positive pathogens.

The present inventors have discovered a class of antibiotic compounds containing an

oxazolidinone ring which has useful activity against Gram-positive pathogens including

MRSA and MRCNS and. in particular. against various strains exhibiting resistance to

vancomycin and against E. faecium strains resistant to both aminoglycosides and clinically

used B-Iactams.
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We have now discovered a range of compounds that have good activity against a

broad range of Gram-positive pathogens including organisms known to be resistant to most

commonly used antibiotics. In comparison with compounds described in the an (for example

Walter A. Gregory et al in J.Med.Chem. 1990. 33. 2569-2578 and Chung-Ho Park et al in

J.Med.Chem. l992. 35. 1 156-1165) the compounds also possess a favourable toxicological

profile.

Accordingly the present invention provides a compound of the formula (1)

R5

y R O
R6 — N N o

’ R \—_-L R1
R4

(ll

wherein:

R' is hydroxy. chloro. fluoro, (l-4C)alkanesulfonyloxy. amino. azido. (l-4C)alkox_v.

(I-4C)alkylthio, (l-4C)a|kylaminocarbonyloxy, or of the formula -NHC(=O)R“ wherein R“ is

hydrogen. (l-4C)alkoxy, amino. chloromethyl. dichloromethyl, cyanomethyl. methoxymethyl.

acetylmethyl. methylamino. dimethylamino or (l-4C)alkyl or R‘ is ofthe formula

-N(Me)C(=O)R" wherein R” is hydrogen. methyl or methoxy or R’ is ofthe formula

-NHS(O),,( l--lC)alkyl wherein n is 0. l or 2:

R’ and R‘ are independently hydrogen or fluoro:

R‘ and R’ are independently hydrogen or methyl:

R” is a 6-membered heteroaryl ring containing 2 or 3 ring nitrogen atoms as the only ring

heteroatoms. linked via a ring carbon atom and optionally substituted on a ring carbon atom

by one. two or three substituents independently selected from (l-4C)alkyl (optionally '

substituted by trifluoromethyl, (l-4C)alkylS(O),,- (wherein n is 0. l or 2). (l-4Clalkoxy,

carboxy. hydroxy.

(l—4C)alkoxycarbonyl. carbamoyl. l_\1_—( l-4Clalkylcarbamoyl. di-(E-( l -4C)alky|)carbamoy|.

cyano. nitro. amino. E-( l —4C)alkylamino. di—(N_~(l-4C)alkyl)amino or

(2-4Clalkanoylamino). halo. trifluoromethyl. ( l-4C)alkylS(0)..* (Wh€|'€in n is 0- l 0r 3).
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( 1-4C)alkylS(O),amino. ( l -4C)alkanoylamino. carboxy. hydroxy. amino. ( 1-4C)alk_\'lamino.

di-( l-4C lalkylamino. (l-4C)alkoxycarbonyl. carbamoyl. fl-( l-4C)all<ylcarbamoyl.

di-('3-( l -4C)alkyl)carbamoyl [wherein the (l—4C)alkyl group or groups in the last two-

mentioned carbamoyl substituents is optionally substituted by hydroxy. (l~4C)alkox_\-' or

( l-4C)alkoxycarbonyl], (2-4C)alkenyl (optionally substituted by carboxy or

( l-4'C)alkoxycarbonyl), (l-4C)alkoxy, cyano or nitro;

pharmaceutically-acceptable salts thereof: and suitable N-oxides thereof.

ln this specification the term “alkyl” includes straight chained and branched

structures. For example, (1-6C)alkyl includes propyl. isopropyl and t£r1;butyl. However.

references to individual alkyl groups such as "propyl" are specific for the straight chained

version only. and references to individual branched chain alkyl groups such as "isopropyl" are

specific for the branched chain version only.

ln this specification a 6-membered heteroaryl ring containing 2 or 3 ring nitrogen

atoms as the only ring heteroatoms. includes pyrimidine. pyridazine. pyrazine. 1.2.3-triazine.

l .2.4-triazine and 1.3.5-triazine.

Examples of ( l-4C)alkyl include methyl, ethyl. propyl. isopropyl and Qbutyl;

examples of halo include fluoro. chloro. bromo and iodo: examples of lj—( l -

4C)alkylcarbamoyl include methylcarbamoyl. ethylcarbamoyl and propylcarbamoyl:

examples of

di-(E4 l ~4C)alkyl)carbamoyl include di-(methyl)carbamoyl and di-(”ethyl)carbamoyl:

examples of the ( l-4C)alkyl group or groups in E-(l-4C)alkylcarbamoyl and

di-(E-( l -4C)alkyl)carbamoyl being optionally substituted by hydroxy. (I-4C)alkoxy or

( 1 -4C )all<oxycarbonyl include 2-hydroxyethylaminocarbonyl.

bis-(2-hydroxyethyl)aminocarbonyl, 2-methoxyethylaminocarbonyI and

methoxycarbonylmethylaminocarbonyl; examples of ( l-4C)alky|S(O),, include methylthio.

ethylthio. methylsulfinyl. ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of

(1-4C)alkylS(O)3amino include methylsulfonylamino and ethylsulfonylamino: examples of

(2-4Clalkenyl include allyl and vinyl; examples of ( l -4C)alkoxy include methoxy. ethoxy and

propoxy: examples of (l-4C)alkanoylamino include forrnamido. acetamido and

propionylamino: examples of (2-4C)alkanoylamino include acetamido and propionylamino:

examples oflj-( l -4Cla|kylamino include methylamino and ethylamino: examples of di-(l_\l_-( l -
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4C)all<yl)amino include di~fl-methylamino. di-(fl—ethyl)amino and fl-ethyl-E-methylamino:

examples of( l -4C)alko.\'ycarbon_\’l include methoxycarbonyl. ethoxycarbonyl. 9- and t_e§-

butoxycarbonyl : examples of ( l -4C)alkanesulfonyloxy include methanesulfonyloxy and

ethanesulfonyloxyz and examples of ( I -4C)alky|aminocarbonyloxy include

methylaminocarbonyloxy and ethylarninocarbonyloxy.

Suitable pharmaceutically-acceptable salts include acid addition salts such as

methanesulfonate. fumarate. hydrochloride. hydrobromide. citrate. maleate and salts formed

with phosphoric and sulfuric acid. In another aspect suitable salts are base salts such as an

alkali metal salt for example sodium. an alkaline earth metal salt for example calcium or

magnesium. an organic amine salt for example triethylamine. morpholine. _l\_l-

methylpiperidine. 5'-ethylpiperidine. procaine. dibenzylamine. fl,L\l_-dibenzylethylamine or

amino acids for example lysine. There may be more than one cation or anion depending on

the number of charged functions and the valency of the cations or anions. A preferred

pharmaceutically-acceptable salt is the sodium salt.

However. to facilitate isolation of the salt during preparation. salts which are less

soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not.

In this specification a suitable N-oxide refers to the N-oxides which may be formed

on an available nitrogen atom in either the piperazine ring or in the heteroaryl ring R”. A

suitable N~oxide may be optionally in the fonn of a pharmaceutically-acceptable salt.

The compounds ofthe formula (ll may be administered in the form ofa pro-drug

which is broken down in the human or animal body to give a compound of the formula (l).

Examples of pro-drugs include in-vivo hydrolysable esters of a compound of the formula (I).

An in-vivo hydrolysable ester ofa compound of the formula (l) containing carboxy

or hydroxy group is. for example. a pharrnaceutically-acceptable ester which is hydrolysed in

the human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically-

acceptable esters for carboxy include (1-6C)alkoxymethyl esters for example methoxymethyl.

(l-6C)alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters. (3-

8C)cycloalkoxycarbonyloxy(I-6C)alkyl esters for example 1-cyclohexylcarbonyloxyethyl;

l.3-dioxolen-2-onylmethyl esters for example 5-methyl-l.3-dioxolen-2-onylmethyl: and (l-

6C)alkoxycarbonyloxyethyl esters for example l-methoxycarbonyloxyethyl and may be

formed at any carboxy group in the compounds of this invention.
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An in-vivo hydrolysable ester ofa compound of the formula (I) containing a

hydroxy group includes inorganic esters such as phosphate esters and ot-acylox_valk_\'l ethers

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

give the parent hydroxy group. Examples of or-acyloxyalkyl ethers include acetoxymethoxy

and 2.3-dimethylpropionyloxymethoxy. A selection of in-vivo h_vdrol_vsable ester forming

groups for hydroxy include (1-l0C)alkano_vl. benzoyl. phenylacetyl and substituted benzoyl

and phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), di-( 1 -

4C)alkylcarbamoyl and E-(di-( l-4C)alkylaminoethyl)-L\l_-(l-4C)alkylcarbamoyl (to give

carbamates),

di-( I -4C)alk_vlaminoacetyl and carboxyacetyl. Examples of substituents on beiizoyl include

morpholino or piperazino linked from a ring nitrogen atom via methylamino to the 3- or 4-

position of the bcnzoyl ring.

The compounds of the present invention have a chiral centre at the C-5 position of

the oxazolidinone ring. The pharmaceutically active enantiomer is of the formula (IA):

R5

\ R2 o

R6 — N N’U‘o H
R4 R3 Li R‘

(M)

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

the SR and 5S enantiomers. for example a racemic mixture. If a mixture of enantiomers is

used. a larger amount (depending upon the ratio of the enantiomers) will be required to

achieve the same effect as the same weight of the pharmaceutically active enantiomer. For the

avoidance of doubt the enantiomer depicted above could be either SR or 5S depending upon

the value of R]. For example. when R1 is acetamido, the enantiomer depicted above is the SS

enantiomer and when R1 is hydroxy, the enantiomer depicted above is the 5R enantiomer.
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Furthermore. some compounds of the formula (1) may have other chiral centres. It is

to be understood that the invention encompasses all such optical and diastereo-isomers that

possess antibacterial activity.

The invention relates to all tautomeric forms of the compounds of the formula (I) that

possess antibacterial activity.

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

solvated as well as unsolvated fomis such as. for example. hydrated forms. lt is to be

understood that the invention encompasses all such solvated forms which possess antibacterial

activity.

In a further aspect of the invention there is provided a compound ofthe formula (I)

wherein:

R' is hydroxy. chloro. fluoro. ( l-4C)all<anesulfonyloxy. amino. azido. (l-4C)alkox}‘.

or R’ is of the formula -NHC(=O)R' wherein R“ is hydrogen. (l-4C)alkoxy, chloromethyl.

dichloromethyl. cyanomethyl, methoxymethyl, acetylmethyl or ( l -4C)alkyl or R‘ is of the

formula -NHSO3( l -4C)alkyl

R2 and R3 are independently hydrogen or fluoro:

R‘ and R5 are independently hydrogen or methyl:

R” is a 6—membered heteroaryl ring containing 2 or 3 ring nitrogen atoms as the only ring

hetcroatoms. linked via a ring carbon atom and optionally substituted on a ring carbon atom

by one. two or three substituents independently selected from (l-4C)alkyl [optionally

substituted by trifluoromethyl, (l-4C)alkylS(0)_,- (wherein n is 0. l or 2). (l~4C)alkoxy.

carboxy. hydroxy.

(l-4C)alkoxycarbonyl. carbamoyl. E-(I -4C)alkylcarbamoyl, di-(l_\l_-( l-4C)ztlkyl)carbamoyl,

cyano. nitro. amino, E-( l -4C)alkylamino. di-(_l\j-( l -4C)alkyl)amino or

(2-4C)alkanoylamino]. halo. trifluoromethyl. (l—4C)alkylS(O),,- (wherein n is 0. l or 2).

( l—4ClaIkylSO3amino. (l-4C)alkanoylamino. carboxy, hydroxy, amino. (l -4C)alk_\'lamino,

di-( I --lClalkylamino. (1-4C)alkoxycarbonyl. carbamoyl, E-(l-4C)alkylcarbamo_\'l.

di-(lj—( l -4C)alkyl)carbamoyl [wherein the (l-4C)alkyl group or groups in the last two-

mentioned carbamoyl substituents is optionally substituted by hydroxy, (l-4C)a|ko.\'_v or

30 (l-4Cla|koxycarbon_\-'l]. (2-4C)alkenyl [optionally substituted by carboxy or

(l-4Cla|koxycarbon_\'l]. (l-4Clalkoxy. cyano or nitro:
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pharmaceutically-acceptable salts thereof: and suitable N-oxides thereof.

In another further aspect of the invention there is provided a compound of the

formula ( l). or a pharmaceutically-acceptable salt thereof. as defined in the above aspects of

the invention. except that suitable N-oxides are excluded.

in a yet further aspect of the invention there is provided a compound of the fonnula

(I). or a pharmaceutically-acceptable salt or suitable N-oxide thereof. as defined anywhere

above. except that the following optional substituents on R", namely

( l -4C)alkoxy, (l -4C)alkylSO,amino. ( l —4C)alkanoylamino and those

E-( l -4C)a|kylcarbamoyl and di—(lj-(l-4C)alkyl)carbamoyl substituents with the (1-4C)alkyl

group or groups substituted by hydroxy, (1-4C)alkoxy or ( l-4C)alkoxycarbonyl. are excluded:

and the number of optional substituents on R° is restricted to one or two. For the avoidance of

doubt. in the preceding yet further aspect of the invention suitable N-oxides are optionally

excluded.

In a preferred aspect of the invention there is provided a compound of the formula (I),

or a pharmaceutically-acceptable salt or suitable N-oxide thereof, wherein the substituents R’

to R“ and other optional substituents mentioned above have the values disclosed hereinbefore.

or any of the following values :

(8)

mcthylthio. methylaminocarbonyloxy, or of the fomiula -NI-lC(=O)R' wherein R’ is hydrogen.

Preferably R‘ is hydroxy, chloro. lluoro. methanesulfonyloxy. amino. azido. methoxy,

methoxy. amino. chloromethyl, dichloromethyl, cyanomethyl. methoxymethyl. acetylmethyl,

methylamino, dimethylamino or (l-4C)alkyl or R’ is of the formula

-N(Me)C(=O)R° wherein R” is hydrogen. methyl or methoxy or R’ is of the formula -

NHS(O),_(l -4C)alkyl wherein n is 0. l or 2.

(b)

-NHC("=O)R’ wherein R‘ is hydrogen. methoxy, amino. chloromethyl. dichloromethyl, '

More preferably R' is hydroxy, chloro, fluoro, methanesulfonyloxy, or of the formula

cyanomethyl, methoxymethyl, acetylmethyl or (l-4C)alkyl or R‘ is of the formula -

Nl-lS(O),,(l-4C)alkyl wherein n is 0, l or 2.

(C)

(l-4C_)alk_vl or R' is ofthe formula -Nl-lS(O),,(l—4C)alkyl wherein n is 0. l or 2.

(d) When R‘ is ofthe fonnula —NHS(O),,(l-4C)alkyl wherein n is 0. l or 2. n is

preferably 2.

Yet more preferably R‘ is hydroxy, or of the formula -NI-IC(=O)R‘ wherein R‘ is
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(e) Yet more preferably R‘ is ofthe fomiula -NHC(=O)( l -4C)alk_vl.

(I) Most preferably R‘ is acetamido.

(g) In another aspect R‘ is hydroxy.

lh) Preferably one of R’ and R3 is hydrogen and the other is fluoro.

(i) Preferably at least one of R‘ and R5 is hydrogen.

(j) Preferably R’ and R’ are both hydrogen.

(k) Preferably the heteroaryl ring in R° is pyrimidine. pyridazine or pyrazine.

(I) Yet more preferably the heteroaryl ring in R‘ is pyrimidine or pyrazine.

(m) Still more preferably the heteroaryl ring in R“ is pyrimidin-2-yl or pyrazin-2-yl.

(no) Most preferably the heteroaryl ring in R° is pyrimidin-2-yl.

(0) Preferably optional substiluents on the heteroaryl ring are not positioned in the 2-

position relative to the ring carbon atom which is attached to the piperazine ring.

(p) Preferably the optional substituents on the heteroaryl ring are independently selected

from (1-4C)alky| (optionally substituted by ( l—4C)alkoxy or (2-4C)alkanoylamino)_. ( 1-

4Clalkylthio. halo. carboxy. (l-4C)alkoxycarbonyl. and carbamoyl.

(q) More preferably the optional substituents on the heteroaryl ring are independently

selected from methyl or ethyl (each optionally substituted by methoxy, ethoxy or acetamido).

methylthio. ethylthio. chloro. bromo, carboxy, methoxycarbonyl. ethoxycarbonyl and

carbamoyl.

(rl Yet more preferably the optional substituents on the heteroaryl ring are

independently selected from methyl. ethyl. methoxymethyl. 2-(acetamido)ethyl. methylthio.

chloro. bromo. carboxy. methoxycarbonyl and carbamoyl.

( s) Most preferably the optional substituents on the heteroaryl ring are independently

selected from (l-4C)alkyl (preferably methyl), halo (preferably chloro). nitro. cyano.

carbamoyl.

E-( l --lC)alkylcarbamoyl and di—(fl—( I -4C)alkyl)carbamoyl.

(t) Preferably the heteroaryl ring is unsubstituted or substituted by one substituent.

(u) Most preferably the heteroaryl ring is unsubstituted.

Therefore. especially preferred compounds of the formula (I). or a pharmaceutically-

acceptable salt or suitable N-oxide thereof. are those defined above wherein
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R‘ is acetamido. one of R2 and R’ is hydrogen and the other is fluoro. R‘ and R‘ are both

hydrogen. R° is pyrimidine or pyrazine and the optional substituents on the heteroaryl ring are

independently selected from methyl. chloro. nitro. cyano. carbamoyl.

E-( I —4Clalk_vlcarbamoyl and di-(E-( I —4C)alkyl)carbamoyl.

Particular compounds of the present invention include :

N-[(58)-3-(3-Fluoro-4-(4-(pyrimidin-2-yl)piperazin-I -yl)phenyl)-2-oxooxazolidin-5-

ylmethyl]acetamide:

N-[(5S)-3-(3-Fluoro-4-(4-(pyrimidin-4-yl)piperazin-I -yl)phenyl)-2-oxooxazolidin-5-

ylmethyl]acetamide:

N-[(5S)-3-( 3-Fluoro-4-(4-(pyrimidin-5-yl)piperazin- I -yl)phenyl)-2-oxooxazolidin-5-yl-

methyllacetamidez

N-[(55)-3-( 3-Fluoro-4-(4-(5-nitropyrimidin-2-yl)pipera2in-I -yl)phenyl)-2-oxooxazolidin-5-

ylmethyllacetamide:

N-[(58)-3-(3-Fluoro-4-(4-(5-methylpyrimidin-2-yl)piperazin-l-yl)phenyl)-2-oxooxazo1idin-5-

ylmethyl]acetamide:

N-[(5S)-3-_(3-Fluoro-4-(4-(4-amino-5-cyanopyrimidin—2-y|)piperazin-l -yl)phen_vl)-3-

oxooxazolidin-5-ylmethyl]acetamide: —

N-[(5S)-3-(3-F1uoro-4-(4-(2-methylpyrimidin-5—yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-

ylmethyllacetamidez

N-[(5S)-3-(3-Fluoro-4-(4-(4-methylpyrimidin-5-yl)piperazin- I -yl)phenyl)—2-oxooxazolidin-S-

ylmethyl]acetamide:

N-[(5S)-3-(3-Fluoro-4-(4—(2-methylpyrimidin-4—yl)pipera2in- l -yl)phen_v1)-2-oxooxazolidin-5-

ylmethyllacetamide:

N-[(SS)—3-( 3-Fluoro-4—(4-( 5—methylpyrimidin-4-yl)piperazin- l —yl)phen_vl)-2-oxooxazolidin—5-

ylmethyl]acetamide; .

N-[(5S)-3-(3-Fluoro-4-(4-(6-methylpyrimidin-4-yl)piperazin- l -yl)phen_vl)-2-oxooxazolidin-5-

ylmethyllacetamide:

N-[(5S)-3-(3.5-Difluoro-4-(4-(pyrimidin-2-yl)piperazin-l-yl)phenyl)—2-oxooxazolidin-5-yl-

meth_vl]acetamide:

N-[(55)-3-(3.5-Difluoro-4-(4-(pyrimidin-4-yl)piperazin-l -yl)phen_vl)-2-oxooxazolidin-5-yl-

meth_vI Iacetamidez
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N-[(5S)-3-(3.5-Difluoro-4-(4-(pyrimidin-5-yl)piperazin-l—yl)phenyl)-2-oxooxazolidin-5-yl-

methyl]acetamide:

N-[(5S)-3-(4-(4~(pyrimidin-2-yl)piperazin-1-yl)phenyl)-2-oxooxazolidin-5-ylmethyl]-
acetamide:

N—[(5S)-3-(4-(4-(pyrimidin-4-yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-ylmethyl]-
acetamide:

N-[(58)-3-(4-(4-(pyrimidin-5-yl)piperazin- l -yl)phenyl)-2-oxooxazolidin-S-ylmethyl]—
acetamide:

and pharmaceutically—acceptable salts, and suitable N-oxides. thereof.

Further particular compounds of the present invention include :

N—[(5S)-3-(3-Fluoro-4-(4-(pyrazin-2-yl)piperazin- l -_vl)phen_vl)-2-oxooxazolidin-5-}‘lmethyl]-
acetamide;

N-[(SS)-3-(3-Fluoro-4-(4-(3-methylpyrazin-2-yl)piperazin-1-yl)pl1enyl)-2-oxooxazolidin-5-

ylmethyl]acetamide:

N—[(5S)-3—(3-Fluoro-4—(4-(S-mcthylpyrazin-2-yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-

ylmethyl]acetamide:

N-[(53)-3-(3—Fluoro-4-(4-(6-methylpyrazin-2-yl)piperazin- l -yl)phen_vl)-2-oxooxazolidin-5-

ylmcth_vl]acetamide:

N-[( 5 S)-3-(4-(4-(pyrazin-2-yl)piperazin-l -_v|)phen_vl)—2-oxooxazolidin-5-ylmethyl ]acetamide:

N-[(SS)-3-(3.5-Difluoro-4-(4-(pyrazin-2-yl)piperazin- I -yl)phen_vl)-2-oxooxazolidin-5-

_vlmethyl]acetamide;

N-[(5S)-3-(3-Fluoro-4-(4-(6—methylpyridazin-3-yl)piperazin-I -yl)phen_vl)-2-oxooxazolidin-S-

_vlmeth_vl]acetamide;

N-[(5S)-3-(3-Fluoro-4-(4-(6-chloropyridazin-3-yl)piperazin- I -yl)phenyI)-2-oxooxazolidin-5»

ylmethyllacetamidez

and pharmaceutically-acceptable salts, and suitable N~oxides. thereof.

Especially preferred compounds of the invention include

N-[(58)-3-(3-Fluoro-4-(4-(pyrimidin-2—yl)piperazin-1-yl)phenyl)-2-oxooxazolidin-5-

ylmeth_vl]acetamide:

N-[(SS)-3-(3-Fluoro-4-(4-(pyrazin-2-yl)piperazin- l-yl)phenyl)-2-oxooxazolidin-5~ylmethyl]-
acetamide:
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and pharmaceutically-acceptable salts. and suitable N-oxides. thereof.

in a further aspect the present invention provides a process for preparing a

compound of the formula (I). a pharmaceutically-acceptable salt. suitable N-oxide or in-vivo

hydrolysable ester thereof. The compounds of the formula (I). a pharmaceutically-acceptable

salt. suitable N-oxide or in-vivo hydrolysable ester thereof may be prepared by deprotecting a

compound. containing at least one protecting group, of the fonnula (ll). a pharmaceutically-

acceptable salt, suitable N-oxide or in-vivo hydrolysable ester thereof :

R4
R2 o

;—\N NJLO

?/ R3 \—-L R10
(11)

wherein R2 . R’. R‘ and R’ are as hereinabove defined. R7 is R” or protected R“ and R” is R' or

R7_

R

protected R‘ and thereafter if necessary forming a pharmaceutically-acceptable salt. suitable N-

oxide or in-vivo hydrolysable ester.

Protecting groups may be removed by any convenient method as described in the

literature or known to the skilled chemist as appropriate for the removal of the protecting

group in question. such methods being chosen so as to effect removal of the protecting group

with minimum disturbance of groups elsewhere in the molecule.

Specific examples of protecting groups are given below for the sake of convenience.

in which “lower" signifies that the group to which it is applied preferably has 1-4 carbon

atoms. It will be understood that these examples are not exhaustive. Where specific examples

of methods for the removal of protecting groups are given below these are similarly not

exhaustive. The use of protecting groups and methods of deprotection not specifically

mentioned is of course within the scope of the invention.

A carboxy protecting group may be the residue of an ester-forming aliphatic or

araliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol prelerably

containing 1-20 carbon atoms).
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Examples ofcarboxy protecting groups include straight or branched chain

(I-l2C)alk_\'l groups (eg isopropyl. t_e.-Ebutyl): lower alkoxy lower alkyl groups (eg

methoxymethyl. ethoxymethyl. isobutoxymethyl: lower aliphatic acyloxy lower alkyl groups.

(eg acetoxymethyl. propionyloxymethyl. butyryloxymethyl. piva|oy|ox_vmethyl): lower

alkoxycarbonyloxy lower alkyl groups (eg l-methoxycarbonyloxyethyl.

I-ethoxycarbonyloxyethyl); aryl lower alkyl groups (eg p-methoxybenzyl, g;nitrobenzyl.

g;nitrobenz_\'l. benzhydryl and phthalidyl); tri(lower a|kyl)sil_vl groups (eg trimethylsilyl and

@;butyldimethylsil_vl); tri( lower alkyl)silyI lower alkyl groups (eg trimethylsilylethyl): and

(2-6C)alken_vl groups (eg allyl and vinylethyl).

Methods particularly appropriate for the removal of carboxyl protecting groups

include for example acid-. metal- or enzymically-catalysed hydrolysis.

Examples of hydroxy protecting groups include lower alkenyl groups (eg allyl):

lower alkanoyl groups (eg acetyl): lower alkoxycarbonyl groups (eg t_e;t_-butoxycarbonyl);

lower alkenyloxycarbonyl groups (eg allyloxycarbonyl); aryl lower alkoxycarbonyl groups

(eg benzoyloxycarbonyl, gmethoxybenzyloxycarbonyI, g;nitrobenzylox_vcarbon_vl.

gnitrobenzyloxycarbonyl)1 tri lower alkyl/arylsilyl groups (eg trimethylsilyl, Q1;

butyldimethylsilyl. tgrgbutyldiphenylsilyl): ar_vl lower alkyl groups (eg benzyl) groups: and

triaryl lower alkyl groups (eg triphenylmethyl).

Examples of amino protecting groups include formyl. aralkyl groups (eg benzyl and

substituted benzyl. eg p_-_methoxybenzyl. nitrobenzyl and 2.4-dimethoxybenzyl. and

triphenylmethyl); di-ganisylmethyl and furylmethyl groups; lower alkoxycarbonyl (eg te_rt-

butoxycarbonyl); lower alkenyloxycarbonyl (eg allyloxycarbonyl); aryl lower alkoxycarbonyl

groups (eg benzyloxycarbonyl. pgmethoxybenzyloxycarbonyl, 9;nitrobenzyloxycarbonyl.

p_-nitrobenzyloxycarbonyl: trialkylsilyl (eg trimethylsilyl and te1;butyldimeth_vlsil_v|):

alkylidene (eg methylidene): benzylidene and substituted benzylidene groups.

Methods appropriate for removal of hydroxy and amino protecting groups include.

for example. acid-. metal- or enzymically-catalysed hydrolysis. for groups such as

gnitrobenzyloxycarbonyl. photolytically and for groups such as silyl groups, fluoride.

Examples of protecting groups for amide groups include aralkoxymethyl (eg.

benzyloxymethyl and substituted benzyloxymeth_v|); alkoxymethyl (eg. methoxymethyl and

trimethylsilylethoxymethyl)1 tri alkyl/arylsilyl (eg. trimethylsilyl, tert-butyldimeth_vlsil_\'l.

1548



1549

WO 98101446 PCT/GB97/01767

-13-

by reacting the amide with the appropriate chloride and removing with acid. or in the case of

the silyl containing groups fluoride ions. The alkoxyphenyl and alkoxybenzyl groups are

conveniently introduced by arylation or alkylation with an appropriate halide and removed by

oxidation with ceric ammonium nitrate. Finally alk-I -enyl groups may be introduced by

UI reacting the amide with the appropriate aldehyde and removed with acid.

For further examples of protecting groups see one of the many general texts on the

subject. for example. ‘Protective Groups in Organic Synthesis‘ by Theodora Green (publisher:

John Wiley & Sons).

In another aspect of the present invention the compounds of the formulae (l) and (ll).

l0 pharmaceutically-acceptable salts. suitable N-oxides and in-vivo hydrolysable esters thereof

can be prepared:

(a) by modifying a substituent in or introducing a substituent into another compound of

formula (I) or ('11);

(b) when R' or R'° is ofthe formula - NHS(O),,(1-4C)alkyl. wherein n is l or 2. by

15 oxidising a compound ofthe formula (I) wherein n is 0 or. when n is 2 by oxidising a

compound of the fonnula (I) or (11) wherein n is l;

(c) when R‘ or R” is azido. by reacting a compound ofthe fonnula (III) with a source of

azide:

R4

H R It
R7—N N N 0

R5

20 (111)

(d) when R‘ or R” is amino, by reducing a compound ofthe formula (I) or (II) wherein

R‘ or R'°is azido:

(e) when R‘ or R”’ is ofthe formula -NHC(=O)R‘. by introducing —C(=O)R“ into a

compound ofthe formula (I) or (II) wherein R‘ or R”’ is amino;

25 (0 when R‘ or R'° is ofthe formula -NHS(0).. (l-4C)alky| by introducing

-S(O),, ( I -4C)alkyl into a compound of the formula (I) or ([1) wherein R‘ or R'° is amino:
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(g) when R‘ or R” is chloro. fluoro. ( l—4C)alkanesulfonylox_v or (‘I-

4Cmlkylaminocarbonyloxy. from a compound ofthe formula (I) or (II) wherein R: or R'° is

hydroxy:

(h) when R' or R'‘’ is chloro. (l—4C)all<ylthio or ( I —4C)alkoxy. from a compound ofthe

5 formula (III):

(i) when R’ or R'°is hydroxy. by reacting a compound of the fomtula (IV) with a

compound ofthe formula (V):

4
R R2

0 .

R7— N N N H Z‘3\,o R14
F 4-OR” If
R5 R3 O .

(W) (V)

I0 (j) by reacting a compound of the formula (VI) with a compound ofthe formula (VII):

R4 R2

R’-L‘

(vn (wt)

15 (k) when R10 is of the formula -N(CO'._>R15)CO(I-4C)alkyl; from a compound of the

formula (I) and (II) wherein R‘ or Rm is hydroxy;

(I) when R' or R” is ofthe formula -N(Me)C(=O)R". by introducing the group -

C(=O)R° into a compound ofthe formula (VIII):
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R4

\l R2 JOL
R7 - N N o

/i R3 LkN HCH3
R5

(VIII)

and

(m) when a suitable N-oxide is required. by preparation directly from a corresponding

parent compound of the formula (1) or (II). or by assembly from suitable N-oxide starting

materials:

wherein R3 - R5 and R7 and R"’ are as hereinabove defined. R” is mesyloxy or tosyloxy. R"

is (I-6C)alkyl or benzyl. R" is (l-6C)alkyl. R" is (l—4C)alkyl or benzyl and L' is a leaving

10 goup and thereafter if necessary:

i) removing any protecting groups:

ii) forming a pharmaceutically-acceptable salt. suitable N-oxide or in-vivo hydrolysable

ester.

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

example. an alkylthio group may be oxidised to an alkylsulfinyl or alkysulfonyl group. a

cyano group reduced to an amino group, a nitro group reduced to an amino group. an amino

group converted to an acetamido or sulfonamido group. a hydroxy group alkylated to a

methoxy group. a carboxy group converted to a earbarnoyl group. an E-( l-4C)alk_\-'lcarbamoyl

or

di-(E-( l -4C)alkyl)carbamoyl group, or a bromo group converted to an alkylthio group. Also

for example. a chloro group may be introduced at an unsubstituted position in R‘. or a chloro

group may be removed from R7 (by, for example, hydrogenation as in Examples 9 and 3 l ).

Compounds ofthe formula (I) or (11) wherein R‘ or R'° is —NHS(O),, (l--lC)alkyl

can be prepared by oxidising a compound of the fonnula (1) or (ll) with standard reagents

known in the art for the oxidation ofa thio group to a sullinyl or sulfonyl group. For

example. a thio group may be oxidised to a sulfinyl group with a peracid such as

m-chloroperoxybenzoic acid and oxidising agents such as potassium permanganate will
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conven a thio group to a sulfonyl group. Compounds of the fonnula (l) or ( ll) wherein R' or

R’"is ~a\'llS(l-4C)all<}'l can be prepared by reacting compounds ofthe formula (I) or tll)

wherein R' or R'" is amino with a reagent such as ( l-4C)alkylSCl.

‘ A compound of the formula (1) or (II) wherein R‘ or R'" is azido may be prepared.
for example. by reacting a compound of the formula (lll) with sodium azide in an inert solvent

such as DMF in a temperature range of ambient to l0O°C. normally in the region of 75°C -

85°C. A compound of the formula (Ill) may be prepared by convening the hydroxy group in

a compound ofthe formula (I) or (ll) wherein R’ or R'° is hydroxy into a tosyloxy or

mesyloxy group by standard methods known in the art. For example. by reacting the

compound of the fomiula (l) or (ll) with tosyl chloride or mesyl chloride in the presence of a

mild base such as triethylamine. or pyridine.

Suitable reducing agents for reducing azido to amino in a compound of the formula

(I) or ( ll) include triethylamine/hydrogen sulfide. triphenylphosphine or phosphite ester. or

hydrogen in the presence of a catalyst. More specifically the reduction of the azido group

may be carried out by heating it in an aprotic solvent. such as 1.2-dimethoxyethane. in the

presence of P(OMe), and subsequently heating in 6N aqueous hydrochloric acid. or reacting it

with hydrogen in the presence of palladium on carbon in a solvent such as DMF or ethyl

acetate. For further details on the reduction of azides to amines see USP 4.705.799. The

azido compound may be reduced and converted to a compound of the formula ( l) or (II).

wherein R‘ or R'" is acetamido. 1 using acetic anhydride in DMF.

When R" is (l-4C)alkyl. the group -C(=O)(l-4C)alkyl may be introduced into a

compound of the formula (I) or (ll) wherein R' or R'° is amino by standard acetylation

procedures. For example. the amino group may be acetylated to give an acetamido group

using the Schotten—Baumann procedure i.e. reacting the compound of the formula (I) or (ll)

wherein R‘ or R'° is amino with acetic anhydride in aqueous sodium hydroxide and THF in a

temperature range of 0°C to ambient temperature. Preferably the acylation is carried out E

E following the catalytic hydrogenation of a compound of the formula (I) or (ll) wherein R‘

or R'° is azido. by performing the hydrogenation in the presence of acetic anhydride (for

example using similar methods to those used in Example 15).

When R“ is hydrogen. the -CHO group may be introduced into the compound of the

formula (I) or (ll) wherein R‘ or R'° is amino (amino compound) by reacting the latter
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compound with formic acetic anhydride. in an inert organic solvent such as THF. in a

temperature range of 0°C to ambient temperature. or by reacting it with eth_vl formate in an

inert organic solvent in the temperature range of 50- l 00°C.

When R‘ is (1-4C)alkoxy. the -COO( l —4C)alkyl group may be introduced into the

amino compound by reacting the latter compound with (l-4C)alkyl chloroforrnate. in the

presence of an organic base such as triethylamine. in an organic solvent such as

dichloromethane and in a temperature range of 0°C to ambient temperature.

When R‘ is amino. the -CONH2 group may be introduced into the amino compound

by reacting the latter compound either with potassium cyanate in aqueous acid (eg

hydrochloric acid) in a temperature range of ambient temperature to 40°C or with phenyl

carbamate in glyme at reflux.

When R“ is chloromethyl. dichloromethyl. cyanomethyl or methoxymethyl. the

-C(=OlR‘ group may be introduced into the amino compound by reacting the latter compound

with the appropriate acid chloride under standard conditions. The acid chloride may be

prepared from the appropriate acid. When R‘ is acetylmethyl, the -C(=O)R” group may be

introduced into the amino compound by reacting the latter compound with diketene. in an

inert organic solvent such as Tl-IF. in a temperature range of 0°C to ambient temperature.

Alternatively. the amino compound may be reacted with the appropriate acid

anhydride. in dichloromethane or THF. in the presence of an organic base such as

trieth_vlamine and in a temperature range of 0°C to ambient temperature. or the amino

compound may be reacted with the appropriate acid in the presence of l-(3-

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and an organic base such as

triethylamine. in an organic solvent such as dichloromethane. in a temperature range of 0°C to

ambient temperature.

When R‘ is methylamino. the -CONHMe group may be introduced into the amino

compound by reacting the latter compound with methyl isocyanate in an organic solvent such

as THF or acetonitrile. in a temperature range of 0°C to ambient temperature.

When R“ is dimethylamino, the -CONMe, group may be introduced into the amino

compound my reacting the latter compound with dimethylcarbamoyl chloride and

triethylarnine in an organic solvent such as Tl-IF or acetonitrile. in a temperature range of 0°C

to ambient temperature.
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Standard reaction conditions for the conversion of a compound of the formula (l) or

([1) wherein R' or R"' is amino to a compound of the formula (I) or (II) wherein R5 or R'° is

sulfonamido are known in the art. For example. a compound of the formula (I) or (ll)

wherein R’ or R” is amino could for example be convened to a compound of the formula (I)

or (ll) wherein R' or R” is (1—4C)alkylSO,NH~ by reacting the former compound with a

sulfonyl chloride. for example. mesyl chloride. in a mild base such as pyridine.

Altematively compounds of the formula (I) or (II) wherein R’ or R’° is

(l-4C)alkylSO3NH- or (1 -4C)alkylSONH- may be prepared by reacting a compound of the

fonnula (l) or (ll) wherein R' is amino with a compound ofthe fonnula (I—4C)alk_\'lSO3L’ or

(l-4C)SOL3 wherein L’ is a phthalimido group.

The phthalimido compound may be prepared by oxidising a compound of the

formula (IX):

0

0

(IX)

with standard oxidising agents known for the conversion of a thio group to a sulftnyl or

sulfonyl group.

Compounds of the formula (IX) can be prepared by reacting phthalimidc with an

alkylthiochloride (( l -4C)alkylSCl).

A compound of the formula (I) or (11) wherein R' or R'° is fluoro may be prepared

by reacting a compound of the formula (I) or (II) wherein R‘ or R‘° is hydroxy (hydroxy

compound) with a fluorinating agent such as diethylaminosulfur trifluoride in an organic

solvent such as dichloromethane in the temperature range of 0°C to ambient temperature_.

When R‘ or R” is chloro. the compound of the formula (I) or (II) may be fonned by

reacting the hydroxy compound with a chlorinating agent. For example. by reacting the

hydroxy compound with thionyl chloride in a temperature range of ambient temperature to

reflux. optionally in a chlorinated solvent such as dichloromethane or by reacting the hydroxy

compound with carbon tetrachloride/triphenyl phosphine in dichloromethane. in a temperature

range of 0°C to ambient temperature.
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The ( l —4C)alkanesulfonyloxy compound may be prepared by reacting the hydroxy

compound with (l-4C)alkanesulfonyl chloride in the presence of a mild base such as

triethylamine or pyridine.

The (l-4C)alkylaminocarbonyloxy compound may be prepared by reacting the

U: hydroxy compound with (l -4C)alkyl cyanate in an organic solvent such as THF or

acetonitrile. in the presence of triethylamine. in a temperature range of 0°C to 50°C.

A compound of the formula (I) or (II) wherein R‘ or R” is chloro may also be

prepared from a compound of the formula (III). by reacting the latter compound with lithium

chloride and crown ether..in a suitable organic solvent such as THF, in a temperature range of

IO ambient temperature to reflux. A compound of the fonnula (I) or (II) wherein R‘ or R"’ is ( l -

4C)alk_vlthio or ( l -4C)alkoxy may be prepared by reacting the compound of the formula (III)

with sodium thio( 1-4C)alkoxide or sodium (I-4C)a|koxide respectively. in an alcohol or THF.

in a temperature range of 0°C to reflux.

Compounds of the formulae (IV) and (V) are conveniently reacted together in the

l5 presence of a strong base such as butyl lithium, lithium bistrimethylsilylamide, sodium

hydride. lithium tg't_-_butoxide or lithium diisopropylamide. The reaction is conveniently

carried out in an inert solvent such as tetrahydrofuran (THF). dimethylfomtamide (DMF),

l_\l_,fl'-dimethylpropyleneurea (DMPU) or E-methylpyrrolidone in a temperature range of -

78°C to -50°C for the deprotonation and cyclisation. Suitable values for R" include ethyl and

20 benzyl and suitable values for R" include ethyl and Q-propyl, preferably Q-propyl.

A compound of the formula (IV) is conveniently prepared by reacting a

chlorofomtate of the formula (ClCOOR"') with a compound of the formula (IVA):

NH2

25 (IVA)

wherein R’ - R’ and R- are as hereinabove defined. The reaction is conveniently carried out in

the presence of an inorganic or organic base such as sodium bicarbonate or an amine base
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such as dimethylaniline. the fonner in a solvent such as acetone/water and the latter in an

organic solvent such as THF. toluene. DMF or acetonitrile.

A compound of the formula (IVA) may be prepared by reducing a compound of the

formula (IVB):

R4 R2

H
R7—-N N N02

/U
R5 R3I}:

(IVB)

wherein R3 - R5 and R‘ are as hereinabove defined.

Many reduction methods suitable for the reduction ofa nitro to an amino group are

known in the art. for example catalytic hydrogenation. metal reductions or with reducing

IO agents such as sodium hydrosulfite. Suitable catalysts in catalytic hydrogenation include

Raney nickel, platinum metal and its oxide. rhodium. palladium-on-charcoal and Wilkinson’s

catalyst RhCl (Ph,P)_.,. Catalyst hydrogenation is conveniently carried out in the temperature

range 0°C - 150°C. but preferably at ambient temperature at slightly above atmospheric

pressure.

IS A compound of the formula (IVB) is conveniently prepared by reacting together

compounds ofthe formulae (X) and (WC):

(X) (lVCl

20

wherein R: - R5 and R7 are as hereinabove defined and L": is a leaving group. preferably halo

and in panicular fluoro.
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The reaction between compounds of the formulae (X) and (IVC) is carried out in the

presence of an organic or inorganic base such as sodium bicarbonate. potassium carbonate or

an amine base such as diisopropylethylamine. in an inert solvent such as acetonitrile. DMF.

DMPU or E-methylpyrrolidone. in a temperature range of 50°C - l50°C.

Compounds of the formula (X) are conveniently prepared by reacting the appropriate

piperazine ring with a compound of the formula (Vll) using similar conditions to those

described (see later) for the reaction between compounds of the formulae (VI) and (VII). lt

may be advantageous to protect one of the ring nitrogen atoms in the piperazine ring prior to

the reaction with a compound of the formula (VII) and remove the protecting group thereafter.

For compounds of the fonnula VII in which L' is not activated for displacement. more

vigorous reaction conditions may be necessary. for example the Buchwald reaction using a

strong base (such as potassium tvibutoxide or lithium bistrimethylsilylamide) and a catalyst

(such as Pd(0)). as illustrated in Example 15. It is within the ordinary skill of an organic

chemist to recognise when such reaction conditions are necessary.

Alternatively. a compound of the formula (IVB) may be formed by reacting the

appropriate piperazine ring in which one of the ring nitrogen atoms is protected (with for

example a (1—4C)alkoxycarbonyl group) with a compound of the formula (IVC). The ring

nitrogen-protecting group may then be removed and R7 introduced onto the ring nitrogen by

reacting the product of the deprotection with a compound of the fonnula (Vll).

Compounds of the formula (Vll) may be prepared by introducing substituents into or

modifying substituents in a known optionally substituted heteroaryl ring. Such conversions

are well known to the skilled chemist. for example a cyano group may be hydrolysed to a

carboxy group which in turn may be converted to a earbamoyl or alkoxycarbonyl group or

reduced to a hydroxymethyl group; an amino group may be acylated to an alkanoylamino

group: a thio group may be alkylated to an alkylthio group which in turn may be oxidised to

an alkylsulfinyl or alkylsulfonyl group and a hydroxyalkyl group may be alkylated to an

alkoxyalkyl group.

The reaction between compounds of the fonnulae (VI) and (Vll) is conveniently

carried out in the presence of a base. in an aprotic polar solvent; preferably one with a high

30 boiling point. such as acetonitrile or dimethylfonnamide. Suitable bases include amine bases
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such as triethylamine. The reaction is preferably carried out in the temperature range 50°C —

l50°C. Suitable leaving groups for this reaction include halo. (1-4C)alkylthio.

(l-4C)alkanesulfinyl. (1-4C)alkanesulfonyl or phenoxy. Preferably the leaving group is

fluoro. chloro or ( l -4C)alkanesulfonyl such as methanesulfonyl.

A compound ofthe formula (II) wherein R10 is ofthe formula

-N(CO3R] 5)CO( 1 -4C )alkyl is conveniently prepared by reacting a compound of the formula

(I) and (II) wherein R] or R10 is hydroxy with an amide of the formula

l~IN(CO'_)R] 5)C0( ] -4C)alkyl under Mitsunobu conditions. For example. in the presence of
tri-Q-butylphosphine and l.l '-(azodicarbonyl)dipiperidine in an organic solvent such as TI-IF.

and in the temperature range 0°C - 60°C. but preferably at ambient temperature. Details of

analogous Mitsunobu reactions are contained in Tsunoda et al. Tet. Letts.. I639. (I993).

Amides of the formula HN(CO2R15)CO( I-4C)all<yl may be prepared by standard procedures

oforganic chemistry which are within the ordinary skill ofan organic chemist.

The group -C(=0) R” may be introduced into a compound of the formula (VIII) to

give the appropriate compound of the formula (I) or (II) wherein R'or R'‘’ is of the formula

-N(Me)C(=O)R" using similar methods to those described for the introduction of the

appropriate -C(=O)R“ group into the compound ofthe formula (I) or (II) wherein R‘ or R'" is
amino.

The compound of the formula (VIII) may be prepared by reacting a compound of the

formula (I) or (II) wherein R' or R'" is amino with formaldehyde and sodium borohydride or

sodium cyanoborohydride. in an alcholic solvent such as ethanol or isopropanol. in a

temperature range of 0°C to ambient temperature.

Suitable N-oxides of compounds of the fonnula (I) or (11) may be prepared directly

from a corresponding parent compound of the formula (I) or (II) using techniques well known

to the ordinary skilled organic chemist. such as. for example. using a peracid (such as Q-

chloroperbenzoic acid) or perphthalic acid in a suitable solvent (such as dioxan or a mixture of

water and THF) at a suitable temperature (‘such as ambient temperature). Example 36 also

illustrates possible suitable reagents and conditions for preparing suitable N-oxides. The

preparation ofsuitable N-oxides by assembly from suitable N-oxide starting materials and the
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use of the processes described in this specification is within the skill of the ordinary skilled

organic chemist. and is illustrated by, for example. Example 18.

It is also possible to convert one R7 group into another R7 group as a final step in

the preparation ofa compound of the formula (I) or (II) (see the specific examples).

When an optically active form of a compound of the formula (I) is required. it may

be obtained by carrying out one of the above procedures using an optically active staning

material. or by resolution of a racemic form of the compound or intermediate using a standard

procedure.

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

10 formula (I). or a phannaceutically-acceptable salt. suitable N-oxide or in-vivo hydrolysable

ls) Lin

'4)

ester thereof. for use in a method of treatment of the human or animal body by therapy.

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

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

treatment. which comprises administering to said animal an effective amount of a compound

of the present invention. or a pharmaceutically-acceptable salt. suitable N-oxide or in-vivo

hydrolysable ester thereof.

The invention also provides a compound of the formula (I), or a pham1aceutically-

acceptable salt. suitable N-oxide or in~vivo hydrolysable ester thereof. for use as a

medicament: and the use of a compound of the formula (I) of the present invention. or a

pharmaceutically-acceptable salt. suitable N-oxide or in-vivo hydrolysable ester thereof. in the

manufacture of a medicament for use in the production of an antibacterial effect in a warm

blooded animal. such as man.

In order to use a compound of the fomiula (l) or a pharmaceutically-acceptable salt,

suitable N-oxide or in-vivo hydrolysable ester thereof for the therapeutic treatment of

mammals including humans. in particular in treating infection. it is normally formulated in

accordance with standard pharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical

composition which comprises a compound of the formula (I) or a pharmaceutically-acceptable

salt. suitable N-oxide or in-vivo hydrolysable ester thereof and a pharmaceutically-acceptable

diluent or carrier.
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The pharmaceutical compositions of this invention may be administered in standard

manner for the disease condition that it is desired to treat. for example by oral. rectal or

parenteral administration. For these purposes the compounds of this invention may be

formulated by means known in the art into the fonn of. for example. tablets. capsules. aqueous

or oily solutions or suspensions. (lipid) emulsions. dispersible powders. suppositories.

ointments. creams. drops and sterile injectable aqueous or oily solutions or suspensions.

ln addition to the compounds of the present invention the pharmaceutical composition

of this invention may also contain or be co-administered with one or more known drugs

selected from other clinically useful antibacterial agents (for example B-lactams or

aminoglycosides). These may include penicillins. for example oxacillin or flucloxacillin and

carbapenems. for example meropenem or imipenem. to broaden the therapeutic effectiveness

against methicillin-resistant staphylococci. Compounds of this invention may also contain or

be co-administered with bactericidal/permeability-increasing protein prodttct ('BPl) or efflux

pump inhibitors to improve activity against gram negative bacteria and bacteria resistant to

antimicrobial agents.

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

administration in unit dosage form. for example a tablet or capsule which contains between

100mg and lg ofthe compound ofthis invention.

ln another aspect a pharmaceutical composition of the invention is one suitable for

intravenous. subcutaneous or intramuscular injection.

Each patient may receive. for example. a daily intravenous. subcutaneous or

intramuscular dose of 5 mgkg-1 to 20 mgkg-1 of the compound of this invention. the

composition being administered 1 to 4 times per day. The intravenous. subcutaneous and

intramuscular dose may be given by means of a bolus injection. Altematively the intravenous

dose may be given by continuous infusion over a period of time. Alternatively each patient

will receive a daily oral dose which is approximately equivalent to the daily parenteral dose.

the composition being administered I to 4 times per day.

Antibacterial Activitv

The pharmaceutically-acceptable compounds of the present invention are useful

antibacterial agents having a good spectrum of activity i_n vitro against standard Gram-positive
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organisms. which are used to screen for activity against pathogenic bacteria. Notably. the

pharmaceutically-acceptable compounds of the present invention show activity against

enterococci. pneumococci and methicillin resistant strains of S. aureus and coagulasc

negative staphylococci. The antibacterial spectrum and potency of a particular compound

may be determined in a standard test system.

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

demonstrated in-vivo in conventional tests. No overt toxicity or other untoward effects are

observed when compounds of the formula 1 are so tested at conventional daily dose levels.

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

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

agar-dilution technique with an inoculum size of 104 CFU/spot.

Staphylococci were tested on agar. using an inoculum of 104 C FU/spot and an

incubation temperature of 37°C for 24 hours - standard test conditions for the expression of

methicillin resistance.

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated

horse blood. an inoculum of 104 CFU/spot and an incubation temperature of37°C in an

atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of

the test organisms.

20 Organism MIC ggg/ml)

Example 1

Staphylococcus aureus: I

Oxford 0.5

25 Novb. Res 1.0

MRQR 1.0

Coagulase Negative Staphylococci

MS 0.25

MR 05

30 Streptococcus pyogenes

C203 1.0
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Enterococcus faecalis l.0

Bacillus subtilis 0.25

Novb. Res = Novobiocin resistant

MRQR = methicillin resistant quinolone resistant

MR = methicillin resistant

MS = methicillin sensitive

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

which unless otherwise stated :-

i) evaporations were carried out by rotary evaporation in vacuo and work-up

procedures were carried out after removal of residual solids by filtration:

(ii) operations were carried out at ambient temperature. that is in the range I8-26°C

and in air unless othenavise stated. or unless the skilled person would otherwise work under an

inert atmosphere:

(iii) column chromatography (by the flash procedure) was performed on Merck

Kieselgel silica (Art. 9385) unless otherwise stated:

(iv) yields are given for illustration only and are not necessarily the maximum

attainable;

(v) the structure of end-products of the formula I were generally confirmed by NMR

and mass spectral techniques [proton magnetic resonance spectra were determined in DMSO-

D6 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a field

strength of 300 MHz. or a Bruker AM25O spectrometer operating at a field strength of 250

MHz: chemical shifts are reported in parts per million downfield from tetramethysilane as an

internal standard (5 scale) and peak multiplicities are shown thus: 5. singlet; d. doublet; AB or

dd. doublet of doublets; t. triplet. m. multiplet: fast-atom bombardment (FAB) mass spectral

data were obtained using a Platform spectrometer (supplied by Micromass) run in electrospray

and. where appropriate. either positive ion data or negative ion data were collected]:

(vi) intermediates were not generally fully characterised and purity was in general

assessed by thin layer chromatographic. infra—red (IR), mass spectral (MS) or NMR analysis:
and

(vii) in which :-

1562



1563

I0

W0 98/111446

DMF

DMA

TLC

DMSO

CDCI3

MS

ESP

THF

TI-‘A

NMP

dba

DMPU

-27-

is a Trademark

is N.N-dimethylformamide

is N.N-dimethylacetamide

is thin layer chromatography

is dimethylsulfoxide

is deuterated chloroform

is mass spectroscopy

is electrospray

is tetrahydrofuran

is trifluoroacetic acid

is N-methylpyrrolidone

is dibenzylideneacetone

is N.N-dimethylpropyleneurea.

PCT/GB97l0l 767
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 rimidin-2-vl ierazin-I-vl henvl)-2-

oxooxazolidin—5-vlmethvIlacetamide

N-[(58)-3—(3~Fluoro-4-(piperazin-1-yl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide 1.5

trifluoroacetatc salt (500 mg. I mM) was dissolved in ethanol (20 ml). 2-Chloropyrimidine

5 (125 mg. 1.l mM) was added. followed by triethylamine (0.36 ml. 2.6 mM) and water (2 ml.

to aid solubility). and the solution stirred at ambient temperature for 24 hours. Funher 2-

chloropyrimidine (62 mg, 0.5 mM) was added. and the mixture refluxed for 16 hours. The

solution was evporatcd to ‘dryness. water (20 ml) added to the residue. and the pH adjusted to

12 with IN sodium hydroxide solution. The solution was extracted with ethyl acetate (2 x 20

10 ml). and the combined organic layers dried over magnesium sulfate. and evaporated. The

white residue was chromatographed on silica. eluting with a gradient increasing in polarity

from 0 to 5% methanol in dichloromethane. Relevant fractions were combined and

evaporated to give the title product (270 mg).

MS (ESP): 4l5(MH"')

l5 NMR (DMSO—D6) 5: L83 (5. 3H): 3.03 (t. 4H): 3.40(t. 2H); 3.70 (dd. 1H): 3.87 (l.4H);

4.08 (t. IH): 4.69 (rn. IH); 6.65 (t. lH): 7.09 (I. lH): 7.17 (dd. 1H): 7.49 (dd. lH): 8.19 (t.

lH): 8.38 (d. 2H).

The N-[(5S)-3-(3-fluoro-4-(piperazin- l -yl)phenyl)-2-oxooxazolidin-5-ylmethyllacetamide 1.5

20 trifluoroacetate salt starting material was prepared as follows :-

N-[(58)-3-(3-Fluoro-4-(4-tert-butoxycarbonylpiperazin- I -yl)phenyl)-2-oxooxazolidin-5-

ylmethyljacetamide (PCT patent application WO 93/23384 Example 1 (j), I g. 2.3 mM) was

dissolved in dichloromethane (50 ml) under argon. and cooled in an ice-bath. TFA (l2.7 ml)

25 was added. and the mixture stirred-at 0°C for 30 minutes. Solvent was evaporated. and the

residue treated four times by evaporation with 30 ml portions of ethyl acetate to remove TFA.

The required staning material as a remaining solid analysed for [.5 moles of residual TFA.

M_SLI$lL 337 (MH+).

NMR (DMSO-D6_j£D_§COOD) 5: ~18 (obscured by solvent): 3.21 (t.4H); 3.28(t. 4H);

30 3.45 (t. 2H): 3.74 (dd. lH): 4.19 (t. lH): 4.73 (m. lH): 7.12 (t. lH): 7.21 (dd. lH): 7.52

(dd. 1Hl.
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Exam le 2 : N- 

oxooxazolidin-5-ylmethyllacetamide

N-[(5S)-3-(3-Fluoro-l-(piperazin-1-yl)phenyl)-2-oxooxazolidin-5—ylmethyllacetamide

trifluoroacetate salt (6.73 g, 15 mM) was dissolved in DMA (I00 ml). Triethylamine (4.37 ml.

31.4 mM) was added. and the whole mixture stirred at ambient temperature under argon for

[0 minutes. 2.5-Dichloropyrimidine (2.23 g, 15 mM) was added. and the solution heated to

100°C for 8 hours. After cooling, solvent was evaporated. and the residue slurried with water

for 1 hour. Solid was filtered. washed with water (2 x 100 ml) and dried. The residue was

chromatographed twice on silica by dry flash chromatography, eluting with a gradient

increasing in polarity from 0 to 4% methanol in dichloromethane. Relevant fractions were

combined and evaporated to give the title product (3.04 g).

Microanalvsis: Found: C. 53.4: H, 4.8: N. 18.6%.

Required for C3,,H33ClFN,,O,: C. 53.6; H, 4.9; N. 18.7%.

MS ESP ; 449 (MH*) for c..,H..CiFN.o,

NMR(DMSO-D6) 5: 1.82 (s, 3H); 3.02 (t. 414); 3.39 (1. 2H): 3.69 (dd. 1H); 3.86(t.4H);

4.06(t.1H): 4.68(m. IH); 7.08 (t. IH); 7.16(dd. 1H); 7.48 (dd. IH); s.19(:. in); 3.43 (s.

2H).

The N-[('5S )—3-(3-fluoro-4-(piperazin- l -yl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide

trifluoroacetate salt starting material was prepared as follows :-

N-[(5 S)-3-(3-Fluoro-4-(4-tert-butoxycarbonylpiperazin- l -yl)phenyl)-2-oxooxazolidin-5-

ylmeth_vl]acetamide (PCT patent application WO 93/23384, 34 g, 78 mM) was dissolved in

dichloromethane (500 ml). and cooled in an ice-bath. TFA (50 ml) was added. and the

mixture stirred at 0°C for 1.5 hours. Solvent was evaporated. and the residual oil dissolved in

ethyl acetate (40 ml). Diethyl ether was added to turbidity (~75 ml), and the solution left to

crystallise. Filtration gave product as the mono trifluroacetate salt (32.5 g).

Microanalvsis: Found : C. 47.5: H, 5.0; N. 11.8

C.3H3:F,N,O, requires 1 C. 48.0; H. 4.9; N. 12.4
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Exam le 3 : N- 4 6-dimeth I

vlmhenvl)-2-oxooxazolidin-5-ylmethvllacetamide

N-[(55)-3-(3-Fluoro—4-(piperazin-1-yl)phenyl)-2-oxooxazolidin-5—ylmethyllacetamide

   rimidin-2- I i erazin-l-  

trifluoroacetate salt (90 mg, 0.2 mM) was dissolved in DMA (3 ml). Triethylamine (S8 uL.

0.42 mM) was stirred in. then 2-chloro-4.6-dimethylpyrimidine (28.5 mg. 0.2 mM) was

added. and the solution heated under argon at |60°C for 5 hours. After cooling. solvent was

evaporated. and the residue chromatographed on a S g silica Mega Bond I.-Zlut® column.
eluting with a gradient increasing in polarity from O to 3% methanol in dichloromethane.

Relevant fractions were combined and evaporated to give the title product ('50 mg).

MS ESP : 443 (MH’') for C,,H3,FN,,O_.

NMR (CDCl3)_§_: 2.03 (s. 3H): 2.31 (s. 6H): 3.09 (t. 4}-1): 3.60-3.7! (m. 2H): 3.75 (dd.

IH): 3.99 (t. 4H): 4.02 (I. IH); 4.76 (m. ]H)'. 6.09 (bn. IH): 6.29(s. lH); 6.95 (t. IH);

7.08 (dd. ll-l): 7.44 (dd. IH).

Exam le 4 : N-

2-oxooxazolidin-5-vlmethyl|acetamide

N-[(5S)-3-(3~Fluoro-4-(piperazin-I -yl)phenyl)-2-oxooxazolidin-S-ylmethyl]acetamide

3 5-dichloro ridazin-4-   i erazin-1-vl 

trifluoroacetate salt (450 mg, l'mM) was dissolved in DMA (I5 ml). Triethylamine (306 1.11..

2.2 mM) was stirred in. then 3.4.5-trichloropyridazine ( I 84mg, 1 mM) was added. and the

solution heated to l00°C for l6 hours. After cooling. the mixture was diluted with water (50

ml) and extracted weith ethyl acetate (2 x 25 ml). The combined extracts were dried over

magnesium sulfate. evaporated. and the residue chromatographed on a 20 g silica Mega Bond

Elut® column. eluting with a gradient increasing in polarity from 0 to 5% methanol in

dichloromethane. Relevant fractions were combined and evaporated to give the title product

(280 mg).

M_S_(E_S_l’_); 483 (MH+) for CmH3,Cl,FN,,0;_

NMRQDMSO-D6) 8: l.83 (s.3H); 3.l3(t.4H); 3.39 (t. 2H); 3.S7(t.4H): 3.69 (dd, IH);

4.06 (t. IH); 4.70 (m. 1H); 7.l0 (t. IH); 7.18 (dd. lH); 7.49 (dd. lH): 8.21 (bn. IH): 9.01

(s. IH).
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ridazin-3- I i erazin-l- 1Exam le 5 : N-

oxooxazolidin-5-vlmethvllacetamide

N-[(5S)-3-(3-F1uoro~4—(piperazin-1-y1)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide

 

trifluoroacetate salt (0.9 g, 2 mM) was dissolved in NMP (25 ml). triethylamine (0.28 ml. 2

mM) and 3.6-dichloropyridazinc (298 mg. 2 mM) were added. and the solution heated to

1 10°C for 24 hours. After cooling, solvent was evaporated, and the residue chromatographed

on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from

0 to 4% methanol in dichloromethane. Relevant fractions were combined and evaporated to

give the title product (165 mg).

MS (ESP): 449 (MW) for C,(,1-I3_,C|FN,,0,

NMR(DMSO-D6) 5; 1.83(s. 314); 3.06 1:. 4H): 3.39 (1. part obscured. 21-1); 3.73 tt+m.

SH); 4.07(t.1H): 4.68(m.1H); 7.09 (1. IH); 7.17(dd._1H); 7.42 (d. 1H); 7.48 (dd. IH);

7.54 (d. 1H); 8.21 (1.114).

i erazin-1-vlExam le 6 : N- ridazin-3- 

25

oxooxazolidin-5-glmethyl|acetamide

N-[(5S)-3—(3-F1uoro-4-(4-(6-chloropyridazin-3-yl)piperazin-1-yl)pheny1)-2-oxooxazo1idin-5-

y1methyl]acetamide (247 mg, 0.55 mM) was dissolved in ethanol (25 ml), and treated with

triethylamine (77 uL. 0.55 mM). Palladium catalyst (10% on charcoal. 100 mg) was added.

and the mixture hydrogenated under balloon pressure for 18 hours. Catalyst was filtered off

through celite. solvent evaporated. and the residue chromatographed on a 10 g silica Mega

Bond Elut® column. eluting with a gradient increasing in polarity from 2.5% to 5% methanol

in dichloromethane. Relevant fractions were combined and evaporated to give the title

product (79 mg).

flS._(E_S£); 415 (MH+) for C,0H3,FN6O3

NMR(DMSO-D615: 1.81 (s. 3H); 3.06 (t. 4H); 3.38 (1. 21-1); 3.70 (br, 51-1); 4.06 (t. 1H);

4.68 (m. 11-1); 7.10 (t. lH); 7.16 (dd, 11-1): 7.29 (d. 1H); 7.38 (dd, 1H); 7.49 (dd. 11-1); 8.18

(bn. 1H): 8.55 (d. 1H).
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  ridazin-3- i erazin-l- Exam Ie 7 : N- 6-carbamovl

1| mhenvl )-2-oxooxazolidin-5-vlmethyllacetamide

N-[(5S l-3-(3-Fluoro-4-( piperazin-l ~yl)phenyl)-2-oxooxazolidin-5-ylmethyllacetamide

  

trifluoroacetate salt (225mg. 0.5 mM) was dissolved in DMA ( l 5 ml’). triethylamine (101 mg.

1 mM) was added. and the whole mixture stirred at ambient temperature under argon for 15

minutes. 3-Chloropyridazine-6-carboxamide (Heterocycles. 1992. 34. 225: 79 mg. 0.5 mM)

was added. and the solution heated to 120°C for 6 hours. After cooling. solvent was

evaporated. the residue dissolved in dichloromethane. and washed with saturated sodium

bicarbonate solution. The organic layer was dried (magnesium sulfate) and evaporated. and

the residue chromatographed on silica. eluting with a gradient increasing in polarity from 0%

to l0% methanol in dichloromethane. Relevant fractions were combined and evaporated to

give the title product ( I50 mg).

_M_s_(gsg)_; 458 (M11*) for c,,H,,FN.o.

NMR(DMSO-D6')6: 1.32 (s.3H); 3.os(1.411); 3.37(1_.211); 3.69(dd. 11-1): 3.3611. 411);

4.o7(1.111); 4.69(m. 111); 7.1o(1.11~1); 7.l8(dd. 111); 7.39 (d, 111); 7.50 (dd. 111); 7.53

(brs. 111); 7.86(d. 11-11; 8.l4(brs. 111); 3.21 am. 111).

 Exam le8 : N- 6-n-butvlox carbon I ridazin-3-1|)piperazin-l-

ylmhenvl )-2-oxooxazolidin-5-vlmethgl |acetamide

Using the method and scale of Example 7. but replacing the 3-chlorop_vridazine-6-

 

carboxamide

with Q-butyl 3-chloropyridazine-6-carboxylate (PCT patent application W0 96/033 80: 108

mg. 0.5 mM). the title product (162 mg) was obtained after chromatography as in Example 7.

MS ESP : 515 (MH“‘) for c,,H_,,FN.,o,

25 NMR(DMSO-D6)5: 0.92 (1. 311); l.40(hextet. 211); l.68 (quintet. 211); 1.81 (s. 311); 3.09

(t.4H): 3.38 (t,2H): 3.69 (dd. H-1): 3.89 (t.4H); 4.06 (t. lH): 4.68 (m. H-1); 7.l0 (I. lH):

7.20 (dd. lH): 7.33 (d. lH): 7.50 (dd. 1H): 7.82 (d. lH); 8.20 (bn. IH).
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razin-2- I i erazin-l-vlExam 1e 9 : N- 

oxooxazolidin-5-ylmethyl|acetamide

N-[(5S)-3-(3-Fluoro-4-(4-(3-chloropyrazin-2-y|)piperazin-1-yl)phenyl)-2—oxooxazolidin-5-

ylmethyllacetamide (Example 25. 0.67 g, 1.5 mM) was dissolved in a mixture of ethanol (100

ml) and DMF (50 ml). and treated with triethylamine (208 uL. 1.5 mM). Palladium catalyst

(10% on charcoal. 100 mg) was added. and the mixture hydrogenated under balloon pressure

for 18 hours. Catalyst was filtered off through celite. solvent evaporated. and the residue

azeotroped dry with toluene (100 ml). The residue was chromatographed on a 10 g silica

Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0% to 5%

methanol in dichloromethane. Relevant fractions were combined and evaporated to give the

title product (235 mg).

MS (ESP): 415 (MHT) for C:0H,_,FN6O,

NMR (DMSO-D616: 1.82 (S. 3H): 3.06 (L4H); 3.39 (t. 2H): 3.71 (t.+ m, 51-1): 4.07 (t. 1H1;

4.68 (m. 1H): 7.10 (I. IH); 7.18 (dd. IH): 7.49 (dd. 1H}; 7.85 (d. 1H1; 8.10 (t. lH): 8.20

(brt. 1H1: 8.39 (d, IH).

Examgles I0-14

Examples 10-14 were all prepared using the following procedure :-

Triethylamine (2 mM) was added to a stirred solution of N-[(5S)-3-(3-fluoro-4-(piperazin-1 -

yl)phenyl)-2-oxooxazolidin—5-ylmethy1]acetamide trifluoroacetate salt (450 mg. 1 mM) in

DMA (20 ml) under argon. The resultant mixture was stirred at room temperature for 15

minutes. and the appropriate halo-heterocycle (1 mM) added. The mixture was heated with

stirring at 1 10°C for 6 hours. After cooling the solvent was removed by centrifugal

evaporation. The residue was mixed with water and the solid filtered. The crude solidslwere

dissolved or slurried in dichloromethane and purified by silica Mega Bond E1ut®

chromatography. eluting with a gradient increasing in polarity from 0% to 10% methanol in

dichloromethane. The relevant fractions were combined and the solvent evaporated to give

the following compounds :-
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Exam le 10 : N-

 i erazin-l- I

MS (ESP): 472 (MH'l for C3H,¢FN.0,

NMR (DMSO-D6) 6: 1.82 (s. 3H): 2.79 (d. 3H): 3.08 (t. 4H): 3.38 (t. 2H): 3.69 (dd. lH);

3.84 (L4H): -1.06(t. IH); 4.69(m. H-1); 7.09 (t. IH): 7.18 (dd. 1H): 7.38 (d. IH): 7.50 (dd.

lH);_ 7.85 (d. IH): 8.l9(brt. lH); 8.77 (brq. IH).

The appropriate halo-heterocycle. 3-chloro-6—methylaminocarbonylpyridazine. was prepared
as follows :-

r_i-But_vl 3-chloropyridazine-6-carboxylate (429 mg. 2 mM) was dissolved in ethanol ( 10 ml).

and a solution of methylamine in ethanol (2M. 4 ml) added. The mixture was stirred at

ambient temperature for I hour. and solvent removed. The residue was chromatographed on a

10 g silica Mega Bond Elut® column. eluting with a gradient increasing in polarity from 0%

to 3% methanol in dichloromethane. Relevant fractions were combined and evaporated to

give the desired halo-heterocycle product (304 mg).

NMR (DMSO-D6) 5: 2.81 (d. 3H}; 8.06 (d. IH); 8.20(d. IH); 9.17 (brs. IH).

3-Fluoro-4 4- 6-  2-methoxvethvlaminocarbon I  

 

vridazin-3-

 I ' ' -2-oxooxazolidin-5-vlmethvl acetamide

L/l§_(E_Sl’_)_: 516 (MH*) for C34l~I,0FN,O,

NMR(DMSO-D615: l.8l (s.3H); 3.09 (t. 4H); 3.26 (s. 3H); 3.39 (t. 2H); 3.47(m. 41-1);

3.69 (dd. lH): 3.88 (t. 4H); 4.08 (t. IH); 4.69 (m. lH); 7.lO(t, lH)_: 7.l8 (dd. lH): 7.40 (d.

IH); 7.50 (dd. H-1); 7.86 (d. 1H}; 8.20 (brt. lH): 8.70 (brs. 11-1).

The appropriate halo-heterocycle. 3-chloro-6-(2-methoxyethylaminocarbonyl)pyridazine. was

prepared as follows :-

n_-Butyl 3-chloropyridazinc-6-carboxylate (42.9 mg. 2 mM) was dissolved in ethanol (10 ml).

and 2-methoxyethylamine (I50 mg. 2 mM) added. The mixture was stirred at ‘ambient

temperature for 48 hours. and solvent then removed. The residue was chromatographed on a
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10 g silica Mega Bond Elut® column. eluting with a gradient increasing in polarity from 0%

to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to

give the desired halo-heterocycle product (76 mg).

M_S_(LE_S£)_: 216 (MH*) for CsH,,,ClN_.O2

NMR(DMSO-D615: 3.26 (s. 3H): 3.49 (in. 41-1); 8.08 (d. 11-1); 8.21 (d. IH): 9.14 (brs.

IH).

ridazin-3-Exam le 12 : N- -3 3-Fluoro-4- 4- 6- 2-h drox eth laminocarbon I

yllpiperazin-1-yuphenylt2-oxooxazolidin-5-ylmethyllacetamide

MS ESP: 502 (MH+) for C3_,H2,FN,O5

     

NMR (DMSO-D6) 8: 1.81 (S. 311): 3.08 (t.4H): 3.37 (m. 411): 3.51 (q. 21-1)‘. 3.69 (dd. lH);

3.85 (t. 4H): 4.07 (L 11-1); 4.67 (m. IH); 4.74 (t. lljl); 7.09 (t. IH); 7.18 (dd. lH): 7.40 (d.

IH): 7.49 (dd. IH); 7.86 (d, IH): 8.20 (1. 1H); 8.67 (t. IH).

The appropriate halo-heterocycle. 3-chloro-6-(2-hydroxyethylaminocarbonyl)pyridazine. was

prepared as follows :-

Q-Bul_\’l 3-chloropyridazine-6-carboxylate (858 mg. 4 mM) was dissolved in ethanol (20 ml),

and 2-hydroxyethylamine (488 mg, 8 mM) added. The mixture was stirred at ambient

temperature for 48 hours. and solvent removed. The residue was chromatographed on a 10 g

silica Mega Bond Elut® column. eluting with a gradient from 0 to 10% methanol in

dichloromethane. Relevant fractions were combined and evaporated to give the desired halo-

heterocycle product (637 mg).

202 (MH+) for C,H,ClN,O2

 3.39 (q, 2H); 3.55 (q, 211); 4.75 (t, IH); 8.08(d. lH); 8.21 (d.ilH);

9.08 (bn. IH).

Example 13 : N-|(SS)-3-(3-Fluoro-4-(4-(6jbis-(2-

i erazin—1- I henvl 2-oxooxazolidin-5-   h droxvethvl aminocarbonvl vridazin-3-vl 

vlmethvl acetamide

MS (ESP): 546 (MH‘) for c.,H_.,FN.0.,
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1H NMR (DMSO - D6): 1.83 (S. 3H1: 3.08 (I. 4H): 3.40 (I. 2!-l): 3.49 (I. 2H): 3.55

(overlapping. 8H): 3.69 (dd. 111): 3.81 (t. 3H1: 4.08 (I. 1H): 4.69 (m. 1H1: 4.78 (t. IH): 7.12 (1.

1H): 7.19 (I. IH); 7.38 (d. IH): 7.51 (dd. ll-I): 7.55 (I. 1H1: 8.19 (I. IH).

The appropriate halo-heterocycle. 3-chloro-6-(his-(2-hydroxyethyl)aminocarbonyllpyridazine.

was prepared as follows :-

Q-BUl_\’l 3-chloropyridazine-6-carboxylate (858 mg, 4 mM) was dissolved in ethanol (20 ml).

and bis-(2-hydroxyethyl)amine (488 mg, 8 mM) added. The mixture was stirred at ambient

temperature for 48 hours. and solvent removed. The residue was chromatographed on a 10 g

silica Mega Bond Elut® column. eluting with a gradient increasing in polarity from 0 to 10%

methanol in dichloromethane. Relevant fractions were combined and evaporated to give the

desired halo-heterocycle product (637 mg).

MS ESP : 202 (MHT) for C,H,,ClN,O2

NMR (DMSO-D616: 3.39 (q. 2H); 3.55 (q. 2H): 4.75 (I. lH); 8.08 (d. 11-1): 8.21 (d. H-1);
9.08 (bn. lHl.

Example 14 : N-|(SSl~3-(3-Fluoro-4-(4-16-methoxycarbonylmethvlaminocarbonvl)-

ridazin-3-vl i erazin-1- l -2—oxooxazo|idin-5-vlmeth lacetamide    

M_S_(E_Sl:)_: 530 (MH'*’) for C3,H,,,FN,O,,

 ;Q@_Q 1.81 (s. 3H)'. 3.l0(I.4H); 3.37(t.2H); 3.63 (5. 31-1); 3.69(dd, 1H);

3.87 (I. 4H); 4.03 (d. 2H); 4.07 (1. 11-1); 4.68 (m, IH); 7.10 (I. 11-1); 7.18 (dd. IH); 7.40 (d.

IH): 7.50 (dd. 1H); 7.86 (d. IH); 8.20 (I. IH); 9.13 (I. 111).

The appropriate haloheterocycle. 3-chloro-6-methoxycarbonylmethylaminocarbonyl-

pyridazine. was prepared as follows :-

_r1—But_\'l 3-chloropyridazine-6-carboxylate (858 mg, 4 mM) was dissolved in ethanol (20 ml).

and glycine methyl ester hydrochloride (1 g, 8 mM), and triethylamine (808 mg, 8 mM)

added. The mixture was stirred at ambient temperature for 18 hours. and solvent removed.

The residue was chromatographed on a 20 g silica Mega Bond Elut® column. eluting with a
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gradient increasing in polarity from 0 to 10% methanol in dichloromethane. Relevant

fractions were combined and evaporated to give the desired halo-lteterocycle product (85 mg).

NMR QDMSO-D6)6: 3.65 (s. 3H): 4.08 (d. 2H); 8.13 (d, 1H): 8.23 (d. IH): 9.58 (bn. ll-1).

i erazin-l-vlExam le 15 : N- 

oxooxazolidin-5-ylmethyflacetamide

(SR)-5-Azidomethyl-3-(3-fluoro—4-(4-pyrimid-5-ylpiperazin-1-yl)phenyl)oxazolidin-2-one

(430 mg. 1.08 mM) was dissolved in DMF (25 ml) and the solution purged with argon.

Palladium (10% on carbon, 50 mg) was added. followed by acetic anhydride (240 uL. 2.16

mM) and the mixture hydrogenated at ambient temperature under hydrogen confined in a

balloon for 6 hours. The mixture was filtered through celite. evaporated to dryness. and the

residue chromatographed on a 10 g silica Mega Bond Elut® column. eluting with a gradient

increasing in polarity from 0% to 10% methanol in dichloromethane. Relevant fractions were

combined and evaporated to give the title product (340 mg).

MS ESP : 415 (MH*) for C3(,H2,FN,,O,

NMR(DMSO-D6) 5; 1.82 (5.31-1); 3.03 (t, 4H); 3.39 (m, 611); 3.68 (dd, IH); 4.07 (t, 1H):

4.69 (m. 11-1); 7.10(t. lH); 7.18 (dd, lH); 7.49 (dd, 111); 8.20 (t, 1H): 8.53 (5. 21-1): 8.61 (5.

11-1).

The (SR)-5-azidomethy1-3-(3-fluoro-4-(4-pyrid-2-y|piperazin-1-yl)phenyl)oxazolidin-2-one

used as staning material was prepared as follows :-

Tris(dba)dipalladium (1.0 g, 1.09 mM) was added to a degassed, stirred solution of 5-

bromopyrimidine (12.19 g, 77 mM). N-benzylpiperazine (40.5 g, 0.23 M), and tri-o-

tolylphosphine (1.29 g. 4.24 mM) in toluene (500 ml) under argon. A solution of lithium

bis(trimethylsilylamide) (1M in THF. 230 ml) was added dropwise with stirring at ambient

temperature. The mixture was then heated with stirring at 100°C for 5 hours. After cooling,

the mixture was partitioned between dilute hydrochloric acid (2N, 500ml) and dieth_vl ether

(500 ml). The aqueous phase was separated. made basic with aqueous sodium hydroxide. and

extracted with diethyl ether (3 x 500 ml). The combined organic extracts were washed with

brine (250 ml). dried over magnesium sulfate. filtered and evaporated to dryness. The residue
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was chromatographed on silica by dry flash chromatography. eluting with a gradient

increasing in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were

combined and evaporated to give 1-benzyl-4-(pyrimid-5-yl)piperazine as an oil (5.15 g).

which the NMR spectrum showed to be contaminated with 1-benz_vl--1-(p_vrimid-2-

yl)piperazine. The mixture was used without further purification.

MS ESP 2 254 (MHT) for C,,H,,,N4

NMR (DMSO-D6) 8: 2.62 (t, 4H); 3.35 ('t.4H): 7.32 (m. SH); 8.34 (s. 2H); 8.68 (s. IH).

Crude I-benzyl-4-(pyrimid-5-y1)piperazine (5.3 g, 20 mM) and ammonium formate (5.26 g,

0.08 M) were dissolved in a mixture of methanol (100 ml) and water (0.5 ml). and treated

with palladium (10% on carbon. 1.3 g) under argon. The mixture was heated to reflux for 3

hours. cooled. filtered through celite. and evaporated to dryness. The residue was treated with

aqueous sodium carbonate (2M. 50 ml). and extracted with dichloromethane (3 x 50 ml). The

combined extracts were dried (magnesium sulfate) and evaporated. to give an oil containing

1-(pyrimid-5-yl)piperazine. mixed with 1-(pyrimid-2-y|)piperazine (3.35 g). The mixture was

used as such in the next stage.

MS (ESP): 165 (MH"’) for c,.H,,N,

3.4-Difluoronitrobenzene (1.53 ml. 1.38 mM) was dissolved in acetonitrile (60 ml).

N.N-diisopropylethylamine (6.93 ml. 40 mM). and the above mixture of piperazines (3.72 g.

16.6 mM) added. and the mixture heated to reflux for 18 hours. Solvent was evaporated. and

the residue rougly purified by chromatography on silica by dry flash chromatography. eluting

with dichloromethane. Relevant fractions were combined and evaporated. This residue was

split into three equal portions (500 mg) which were further purified by chromatography on a

90 g Biotage Kiloprep® silica column. eluting with 2.5% methanol in dichloromethane.

Relevant fractions were combined to give 3-fluoro-4-(4-(pyrimid~S-yl)piperazin-1~

yl)nitrobenzene (1.2 g).

MS (ESP): 304 (MH’') for c,,H,,rN.o.

NMR(DMSO—D6)6: 3.43 (s.8H): 7. 23 (1. M): 8.02(rn.2H): 8.53(s.2H); 8.61 (s.1H).
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3-Fluoro-1-(4-(pyrimid-5-yl)piperazin-l-yl)nitrobenzene (2.08 g, 6.8 mM) was dissolved in a

mixture of ethyl acetate (300 ml) and DMF (20 ml). and the solution flushed with argon.

Palladium (10% on carbon. 125 mg) was added. and the mixture hydrogenated at ambient

temperature and pressure to greater than the theoretical uptake of gas. The mixture was

LI: filtered through celite. washed with water (2 x 150 ml). then brine (100 ml). dried

(magnesium sulfate) and evaporated to dryness. to give 5-amino-2-(4-(pyrimid-S-y|)piperazin-

l-y|)fluoro-benzene as a solid (1.7 g), which was used as such in the next stage.

MS (ESP): 274 (MH''') for CMHMFN,

NMR DMSO-D6 5: 2.96 (t,4H); 3.36(t,4H); 4.98 (s. 2H); 6.31 (dd. IH): 6.36 (dd. IH):

10 6.80 (t. IH): 8.50 (As. 2}-I): 8.58 (s. IH).

5-Amino-2-(4-(pyrimid-5—yl)piperazin-1-yl)fluorobenzene (1.7 g, 6.2 mM) was dissolved in

dry dichloromethane (40 ml) under argon. and cooled to -4°C. Pyridine (0.63 ml. 7.79 mM)

was added. followed by benzyl chloroforrnate (0.98 ml. 6.85 mM). The mixture was stirred

15 for 72 hours at ambient temperature. The resulting suspension was diluted with 5% methanol

in dichloromethane (100 ml). washed with water (2 x 50 ml). dried (magnesium sulfate). and

evaporated to dryness. The residue was chromatographed on a 20 g silica Mega Bond Elut®

column. eluting with a gradient increasing in polarity from 2.5% to 10% methanol in dichloro-

methane. Relevant fractions were combined and evaporated to give 5-benzylox_\'carbony|-

20 amino-2-(4-(pyrimid-5-yl)piperazin-1-yl)fluorobenzene (1.31 g).

MS (ESP): 403 (MH*) for C33H,,FN,O,

NMR (DMSO-D6) 8: 3.34 (m. 8H); 5.13 (s. 2H); 7.01 (t. IH); 7.l6(d, 1H); 7.35

(complex. 61-1); 8.52 (s. 2H); 8.59 (s, IH): 9.92 (s. IH).

ten-Butanol (0.354 g, 3.19 mM) and dry THF (25 ml) were stirred under argon. and cooled to10 UI

-10°C. n-Butyl lithium (1.6 M in isohexane. 2.39 ml, 3.83 mM) was added dropwise. the

mixture was stirred 10 minutes. then cooled to -70°C. A solution of 5-benzylox_vcarbonyl-

amino-2-(4-(pyrimid-5-yl)piperazin-1—yl)fluorobenzene (1.3 g, 3.19 mM) dissolved in dry

DMPU (20 ml) was added dropwise. After stirring for 10 minutes. a solution of (R)-glycid_vl-

30 butyrate (0.55 g. 3.83 mM) in dry THF (10 ml) was added. and stirring continued at -78°C for

30 minutes. The temperature was allowed to rise to ambient over 16 hours. the mixture
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treated with methanol (10 ml). and stirred for 10 minutes. The reaction was diluted with

saturated aqueous sodium bicarbonate (20 ml) and extracted with ethyl acetate (3 x 25 ml).

The combined extracts were washed with brine. dried over magnesium sulfate. and

evaporated. The residue. still containing DMPU. was chromatographed on a 20 g silica Mega

Bond ElutE- column. eluting with a gradient increasing in polarity from 0% to 5% methanol in

dichloromethane. Relevant fractions were combined and evaporated to give (5R)-3-(4-(4-

(pyrimid-5-yl)piperazin-1-yl")-3-fluorophenyl)-5-hydroxymethyloxazolidin-2-one (0.70 g).

M_S_(E_Sfl_: 374 (MH+) for C,3H3,,FN,O._

NMR(D.\»1SO-D6) 5: 3.10 (m. 4H); 3.40 (m. 4H): 3.53 (m. 1H): 3.65 (m. 1H); 3.77 (t,

IH): 4.03 (t. lH): 4.66 (m. H-1); 5.l9(t. ll-I); 7.l0(t. lH): 7.21 (d. IH): 7.54(d. lH); 8.21

(s. 2H): 8.60 (s. IH).

(5R)-3—(-4-t -I-(pyrimid-5-yl)piperazin— l —yI)-3-fluorophenyl)-5-hydroxymethyloxazolidin-2-one

(0.654 g. 1.75 mM) was dissolved in pyridine (15 ml). and cooled under argon to 0°C.

Triethylamine (0.292 ml. 2.1 mM) and methanesulfonyl chloride (0.163 ml. 2.1 mM) were

added. and stirring continued at 0°C for 10 minutes. before allowing the temperature to reach

ambient over 2 hours. Solvent was evaporated. and the residue dissolved in dichloromethane

(50 ml). The solution was washed with water (3 x 40 ml), brine (25 ml). dried (magnesium

sulfate) and evaporated. The solid residue was triturated with diethyl ether ( 20 ml). and (SR)-

3—(3-11uoro-4-(4-(pyrimid-5-yl)piperazin-1 -y|)phenyl)-5-(methanesulfonyloxymethyl )-

oxazolidin—2-onc filtered off (0.65 g).

452 (MH‘“) for C,.,H3,FN,O,S _

NMR (DMSO-D6) 6: 3.13 (m. 41-1); 3.23 (s, 3H): 3.42 (m. 4H); 3.80 (dd, ll-l); 4.16 (t,

IH): 4.=l7(m. 2121); 4.98 (m. IH); 7.l4(t. 1H); 7.22 (dd. 1H); 7.50 (dd. IH); 8.54 (s. 214);

8.61 (s. IH). '

(5R)-3-(3-Fluoro-4-(4-(pyrimid-5-yl)piperazin-1-yl)phenyl)-5—(methanesullbnyloxymethyl)-

oxazolidin-2-one (0.6 g. 1.33 mM) was dissolved in dry DMF (15 ml). sodium azide (520 mg.

8 mM) was added. and the mixture was heated at 80°C under argon for 7 hours. Solvent was

evaporated. and the residue partitioned between ethyl acetate (50 ml) and water (50 ml). The

organic layer was separated. reextracted with ethyl acetate (2 .\' 25 ml). dried (magnesium
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sulfate) and evaporated. to give (SR)-5-azidomethyl-3-(3-fluoro-4—(4-(pyrimid-5-yI)piperazin-

I-yl)phenyl)oxazolidin-2-one as a solid (0.46 g).

MS (ESP): 399 (MH"l for C.,,H,.,FN,O3

NMR (DMSO—D6) 5: 3.12 (t, 4H): 3.4l (1. 4H): 3.66 (dd. lH): 3.73 (complex. 3H): 4.11

S (t. lHl: 4.86 (m. IH): 7.ll (t. IH); 7.21 (dd. lH): 7.52 (dd, ]H)_: 8.53 (S. 2H); 8.6] (s. IH).

Examples 16-26

Examples 16-26 (all of which are (SS) chiral compounds are summarised in Table l below)

were prepared using the following procedure which employed a Zymark robotic system for

10 multiple parallel synthesis :-

Triethylamine (2 mM) was added to a stirred solution of N-[(5S)-3—(3-fluoro~4-(piperazin-1-

yl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide trifluoroacetate salt (450 mg, 1 mM) in

DMA (15 ml) under argon. The resultant mixture was stirred at room temperature for 10

15 minutes. This solution was then added to the appropriate halo-heterocycle (1 mM) and the

mixture heated with stirring at 1 10°C for 6 hours. After cooling the solvent was removed by

centrifugal evaporation (SAVANT AES2000) with radiant heating for 5 hours. The residue

was mixed with water and the solid filtered. The purity at this stage was assessed by TLC.

lmpure materials were dissolved in a mixture of dichloromethane and methanol and purified

20 by silica Mega Bond Elut® chromatography, using a suitable mixture of the two solvents. as

determined from the TLC. The relevant fractions were combined and the solvent removed by

centrifugal evaporation (SAVANT AES2000 )on medium heat for 3 hours. Compounds so

prepared were generally characterised by the presence of the correct molecular ion for MH’ in

their electrospray mass spectra, and by their HPLC retention time (in minutes), using the

25 following system and elution parameters.
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Column HYPERSIL ODS Sm

Flow rate l.0 ml/min

Detector Wavelength 254]

Solvent A l mMol TFA/H30

Solvent B 1 mMol TFA/CH_.CN
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  Structure Starting Material

 6-Chloro-2.4-

dimethoxypyrimidine  

  4-Amino-2-chloro—5-

 
  

 

cyanopyrimidine

“I

W"

2,6-Diamino-4-chloro-

pyrimidine- I -oxide

  
 

 

4-Chloro-pyrimidine

  
  

4-Chloro-2-

dimethylamino—

pyrimidine
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Table 1 continued

Structure Starting Material HPLC Mass" Notes

RT ion

2] 4-Chioro-2- 20.8 483.2 
 

 

trif|uoromeIh_vl-

pyrimidine

 

 
2-Ethylamino-4-

chloro-6- 
 trifluoromethyI-  
 pyrimidine 
 

5263 1.1:
N-(g-Propyl)-3-chior0- 
 pyridazine-6-  

carboxamide

 
 

4.5-Dichloro—3-

 
hydrox_v—pyridazine

2,3-Dichloropyrazine
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1. Further purified by chromatography on a 10 g silica Mega Bond Elut® column.

-45-

Table I continued

Starting Material

    
  
 

2-Chloro-4.6-

dimethoxy- 1.3.5- 

 
triazine

eluting with a gradient increasing in polarity in the range from 0% to 10% methanol in

5 dichloromethane.

2. Obtained pure directly from reaction.

3. Characterised by NMR

 

I0 oxooxazolidin-5-ylmethvl |acetamide

NMR (DMSO-D6) 8: 1.81 (s, 3H); 3.00(t.4H); 3.37 (t. 2H); 3.51 (dd. IH): 3.67 (t.4H)'.

3.79('_’ x s. 6H); 4.06(I. 1H): 4.68 (m. 1H): 5.77 (s. 1H); 7.07 (t. 1H): 7.16 (dd. IH); 7.47

(dd. IH): 8.2] (L IH).

15 4. Characterised by NMR

 -3- 3-Fluoro-4- 4- 4-amino-S-c ano rimid-2

oxooxazolidin-5-vlmethvl |acetamide

NMR(DMSO-D6) 5: 1.82 (s. 3H); 3.00 (t,4H); 3.39 (L2H); 3.69 (dd. 1H); 3.89 (t,'4H);

4.08 (t. IH); 4.70 (m. IH); 7.08 (t. IH); 7.17 (dd, 1H); 7.29 (br, 2H): 7.49 (dd. 1H‘): 8.08

20 (d. IH); 8.21 (t, H-1); 8.28 (s, IH).

 

5. Characterised by NMR

SS -3- 3-Fluoro-4- 4-

vlmethvl |acetamide

    3~chloro i erazin-1- I  henvl —_2-oxooxazolidin-5- 
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NMR (DMSO-D6) 6: L82 (5. 3H): 3.13 (t. 4H_): 3.39 (1. 2H): 3.52 (t. 4H): 3.70 (dd. ll-l);

3.89(t. 4H): 4.08 (t. lH): 4.70 (m. lH): 7.08(t. IH): 7.17 (dd. IH): 7.29 (br. 3H): 7.49 (dd.

IH): 8.08 (d. H-1): 8.21 (t. IH): 8.28 (s. IH).

6. Characterised by NMR

N- SS -3- 3-Fluoro—4- 4- 4.6-dimethox '-1.3 5-triazin-2-vl

oxooxazolidin-5-ylmethyllacetamide '

NMR (CDCl3)_5; 2.02 (s. 3H}; 3.13 (t. 4H): 3.55-3.70 (m. 2H)_: 3.76 (dd. lH); 3.97 (s.

6H): 4.02 (t+ m. SH): 4.77 (m. IH); 6.10 (brt. lH): 6.95 (t. IH): 7.09 (dd. ll-I): 7.46 (dd.

  i erazin-l -vl    

IH).

7. Preparation ofstarting material: J. Chem. Soc.. 1951. 1218.

8. The appropriate haloheterocycle. 2-trifluoromethyl-4—chloropyrimidine. was prepared
as follows :-

2-Trifluoromethyl-4-hydroxypyrimidine (1.06 g, 6.5 mM) was dissolved in thionyl chloride

(10 ml) and DMF (10 drops) added. The mixture was heated to reflux for l hour. cooled. and

solvent evaporated. The residue was partitioned between aqueous 2N potassium carbonate

solution (50 ml) and dichloromethane (50 ml). The organic layer was separated. . dried over

sodium sulfate and evaporated to give the desired product. slightly contaminated with DMF

(0.9 g).

NMR(CDCl5)_§ 7.57(d. ll-l); 8.80 (d, IH).

9. The appropriate halohcterocycle. N-(Q-propyl)-3-chloropyridazine-6-carboxamide.

was prepared as follows :-

Ethyl 3-chIoropyridazine-6-carboxylate (Ref: Bull.Soc.Chim.France I959, p 1793: -(.2 g, 22.6

mM) was dissolved in dry 1.2-dimethoxyethane (25 ml), n_-propylamine (5 ml, 6| mM) added.

and the mixture stirred at ambient temperature for 3 days. Solvent was removed. and the

residue purified by dry column chromatography. using diethyl ether as eluant. Relevant
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fractions were combined and evaporated. and the residue recrystallised from a mixture of

diethyl ether and petrol. to give the desired product. mp l28.5°C-l29.5°C (1.71 g_).

Microanalvsis: Found: C. 48.1: H. 5.4: N. 21.3: CI. 18.1%

C,,1<1,ClNO3 requires: C. 48.1: H. 5.0; N. 21.1: CI. 17.8%

LII

10. Preparation of starting material: J. Amer. Chem. Soc.. 1953. 75. 1909.

1 1. Characterised by NMR and MS

4- 2-ethvlamino-6-trifluorometh 1 

10 yl )phenvl )-2-oxooxazolidin-5-ylmethyl lacetamide

MS (ESP): 526 (MH+) for CD1-I,,F,N,O_,

NMR (DMSO-D6) 5: 1.07 (1, 31-1); 1.81 (s, 3H); 3.00 (1, 41-1); 3.23 (q_. 21-1): 3.37 (t. 2H);

3.68 (dd. 1H); 3.77 (t. 4H); 4.06(t, 1H); 4.65 (m. 1H); 6.42 (s. 1H)_: 7.07 (1. 11-1): 7.10 (br.

IH); 7.17(dd. 1H); 7.48 (dd. IH); 8.18(t, 1H),

15

vridazin-

 
Using the method and scale of Examples 10-14. the title product (248 mg) was obtained after

chromatography. 5

20 MS (ESP): 546(M1-Fl for C35H,1FN,O,,

NMR(DMSO-D6)6: 1.85 (5, 31-1); 3.09 (t, 4H)-, 3.39 (t, 21-1); 3.55 (m. 8H); 3.70 (dd. IH);

3.83 (t. 4H): 4.08 (t. IH): 4.68 (m. 1H); 4.77 (t, 211); 7.12 (t, IH); 7.18 (dd. 1H): 7.37 (d.

1H): 7.51 (dd. 11-1); 7.55 (d. 11-1); 8.19 (t, IH).

25 The appropriate haloheterocycle. 3—chloro-6-(bis(2-hydroxyethyl)aminocarbonyl)pyridazine.

was prepared as follows :-

Q-BUl_V1 3-chloropyridazine-6-carboxylate (858 mg, 4 mM) dissolved in ethanol (20 ml).

and bisl2-hydroxyethyllamine (841 mg, 8 mM) added. The mixture was stirred at ambient

30 temperature for 24 hours. and solvent removed. The residue was chromatographed on a 10 g

silica Mega Bond Elut® column. eluting with a gradient from 0% to 10% methanol in
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dichloromethane. Relevant fractions were combined and evaporated to give the desired halo-

heterocycle product (896 mg).

NMR(DMSO-D6) 5: 3.43 (s. 4H): 3.58(q. 21-1): 3.64 (q. 2H): 4.63 (1. lH): 4.8211. IH):

784 (d. IH): 8.01 (d.1I-I).

3-Fluoro-4 4- ridazin-3-vl i erazin-1-VI

oxooxazolidin-5-ylmethyl lacetamide

N-[(55)-3-(3-Fluoro-4-(piperazim l -yl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide

 

trifluoroacetate salt (0.9 g, 2 mM) was dissolved in DMA (10 ml). and triethylamine (0.556

10 ml. 4 mM) added. 3-Chloro-6-methylpyridazine (257 mg. 2 mM) was added and the mixture

heated to 100°C for 18 hours. Solvent was evaporated. and the residue chromatographed on a

10 g silica Mega Bond Elut® column. eluting with a gradient increasing in polarity from 1%

to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to

give the desired product (61 mg), slightly contaminated with N-[(5S)-3-(3-fluoro-4-(4-

I 3 formylpiperazin-1-yl)phenyl)-2-oxooxazolidin—5-ylmethyljacetamide

_lvl_S__(_1;§_lj)_: 429 (MH"') for C3,H3,N,,FO,

1.81 (s, 311); 2.42 (s. 3H): 3.06(t.4H); 3.37(t. 21-1); 3.66(t

overlapping m. SH): 4.06 (t. IH): 4.68 (m. lH): 7.05 (t. 11-1): 7.15 (dd. IH): 7.23 (d. IH):

20 7.29(d. 11-1): 7.48 (dd. 1H); 8.19(t. lH). '

 
chloro-6-meth l  -2-oxooxazolidin—5- rimidin-4-vl ierazin-1-vl

25 ylmethvflacetamide

N-|( 5S)-3-(3-Fluoro-4—(piperazin- l -yl)phenyl)-2-oxooxazolidin—5-ylmethyl]acetamide

   

lrifluoroacetate salt (1.35 g, 3 mM) was dissolved in DMA (30 ml). and triethylamine (606

mg. 6 mM) added under argon. 2.4-Dichloro—6-methylpyrimidine (489 mg, 3 mM) was added

and the mixture heated to I 10°C for 6 hours. Solvent was evaporated. and the residue

'44 6
dissolved in dichloromethane (100 ml). The solution was washed with water (50 ml). dried

over magnesium sulfate and evaporated. The residue was purified by chromatography on a

1584



1585

U:

10

15

25

W0 98/01446 PCTIGB97/01 767

-49-

90 g Biotage Kiloprep® silica column. Elution with 2.5% methanol in dichloromethane gave

N-[(5S)~3-(3-f1uoro-4-(4-(4-chloro-6-methylpyrimidin-2-yl)piperazin-1-yl)pheny|l-2-

oxooxazolidin—5-ylmethy|]acetamide (312 mg) - Example 29A.

Mi(§§£)_: 463 (MH’l for C3,H3,C1FN6O_-,

NMR(DMSO-D6) 5: 1.82 (5. 31-1); 2.27 (s.3H): 2.99 (t. 4H); 3.37 (t. 2H): 3.68 (dd. IH):

3.83 (t. 4H); 4.06 (t. 1H); 4.68 (m. 11-1); 6.65 (5. 11-1); 7.08 (1. 11-1); 7.16(dd. 1H): 7.48 (dd.

1H); 8.18(t.1H).

Further elution with 5% methanol in dichloromethane gave N-[(5S)-3-(3-fluoro-4-(4-(2

chloro-6-methylpyrimidin-4-yl)piperazin-1-yl)phenyl)-2—oxooxazolidin-5-ylmethyllacetamide

(838 mg) - Example 29B.

M_S(§)_: 463 (MH‘”) for C3,H3,ClFNbO3

NMR (DMSO-D6) 5: 1.80 (5, 31-1); 2.23 (5. 31-1); 3.00 (t, 4H); 3.37 (t. 211); 3.68 (dd. 1H):

3.72 (t. 4H); 4.05 (t. 1H); 4.68 (m. 1H); 6.76 (s, 1H); 7.07 (t, 1H): 7.16(dd. lH); 7.47 (dd.

11-1); 8.18(t.1H).

2-meth 1-6—chloro rimidin-4- I

351mhenvl)-2-oxooxazolidin-5-ylmethyllacetamide

N-[(SS)-3-(3-Fluoro-4-(piperazin-1-y1)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide

trifluoroacetate salt (1 .35 g, 3 mM) was dissolved in DMA (30 ml). and triethylamine (606

mg. 6 mM) added under argon. 4,6-Dichloro—2-methylpyrimidine (489 mg, 3 mM) was added

i erazin-l-
   

and the mixture heated to 1 10° for 6 hours. Solvent was evaporated. and the residue dissolved

in dichloromethane (100 ml). The solution was washed with water (50 ml). dried over

magnesium sulfate and evaporated to give the desired product plus residual DMA.

 L 463 (MH") for C3,H;,‘C1FN,O,,

NMR(DMSO-D6) 5: 1.81 (s. 3H); 2.34 (s, 311); 2.99 (t, 4H); 3.37(t, 2H); 3.68 (dd. 11-1):

3.76 (t. 4H); 4.05 (t. 1H): 4.67 (m, 111); 6.79 (S. 1H); 7.06 (t, 11-1); 7.16(dd. 11-1): 7.48 (dd.

1H): 8.18 (1. 11-1).
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Exam le 31 : N-

2-oxooxazolidin-5-vlmethyl|acetamide

N-[(5Sl-3-(3-Fluoro—-1-(4-(4-chloro-6-methylpyrimidin-2-yl)piperazin- l -yl)phenyl )~2-

  4-methvl vrimidin-2-vl i erazin-I-vl 

oxooxazolidin-5-ylmethyljacetamide (Example 29A. l53 mg. 0.33 mM) was dissolved in a
‘J:

mixture of ethanol (40 ml) and DMF (10 ml). Triethylamine (92 uL. 0.66 mM) and palladium

catalyst (10% on charcoal. I00 mg) were added. and the mixture hydrogenated under balloon

pressure for 18 hours. Catalyst was filtered off through celite, solvent evaporated. The

residue was dissolved in dichloromethane (200 ml), washed with water. dried over

magnesium sulfate and evaporated to give the title product (90 mg).

10 MS ESP : 429 (MH*) for C3,}-l3,FN,,O,

NMR (DMSO-D6) 5: l.8l (s. 3H); 2.26(s. 3H): 2.98 (1, 4H); 3.37 (L21-I); 3.68 (dd. IH):

3.84(t.-llrl); 4.06(t. ll-l)‘. 4.68(m. IH): 6.52 (_d. ll-I); 7.07(t. IH): 7.l6(dd. lH): 7.48 (dd.

1H): 8.18 (t. IH); 8.2l (d. IH).

15 Exam Ie 32 : N- 5S -3 3-Fluoro-4-

2-oxooxazolidin-5-vlmethxllacetamide

Using the same technique as Example 31. but starting with N-[(53)-3-(3-Fluoro-4-(4-(2-

  rimidin—4- I    i erazin-l—vl   

chloro-6-methylpyrimidin-4-yl)piperazin- l -yl)phenyl)-2—oxooxazolidin-5~ylmethyl]acetamide

(Example 29B. 692 mg. 1.5 mM) the title product was obtained (470mg).

20 _l\_/I__S_(_l;§l_’)_: 429 (MH*‘) for C,,I-I3,FN,,O,

flML( 1.81 (s. 3H); 2.25(s. 3H); 2.99 (t, 4H); 3.37 (t. 2H); 3.67 (dd. IH):

3.73 (t.4ll): 4.05 (t. lH): 4.68 (m. IH): 6.73 (s, H-1); 7.07 (t. III); 7.l6(dd. IH): 7.47 (dd.

IH); 8.18 (t. IH); 8.37(s. IH).

Exam le 33 : N- 3-Fluoro—4— 4-

2-oxooxazolidin-5-v|methvl|acetamidc

Using the same technique as Example 3 I , but starting with N-[(5S)-3-(3-Fluoro-4-(4-(2-

    rimidin-4- i erazin-1-vl  

methyl-6-chloropyrimidin-4-yl)piperazin- l -_vl)phenyl)-2-oxooxazolidin-5-ylmethyllacetamide

(Example 30. L34 g. 2.69 mM) the title product was obtained (690mg).

30 MS ESP : 429 (MH+) for C:,H,,FN,,O,
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NMR(DMSO-D6) 5: 1.82 (s. 31-1); 2.36 (s. 3H): 3.00(t.4H): 3.37(t.2H): 3.68 (dd. 11-1):

3.72 (t.’-SH)‘. 4.07 (1. IH): 4.68 (In. IH): 6.66 (d. IH): 7.08 (t. IH): 7.l7(dd. IH): 7.48 (dd.

1H): 8.08 (d. IH): 8.l9(t. 11-1).

i erazin-l- I5 Exam le 34 : N- 58 -3- 3-Fluor0-4- 1 2 4-triazin-3- I

oxooxazolidin-5—1lmethyllacetamide

Trieth_v1amine (0.5 ml. 3.6 mM) was added to a stirred solution ofN-[(5S)-3-(3~fluoro-4-

     

(piperazin-1-yI)phenyl)-2-oxooxazolidin-5-ylmethyl]acctamide trifluoroacetate salt (157 mg,

0.34 mM) in acetonitrile (5 ml). and 3-methylsulfinyl-l.2.4-triazine (50 mg, 0.34 mM) added.

10 The resultant mixture was heated with stirring at 75°C for 18 hours. After cooling the solvent

was evaporated. the residue dissolved in dichloromethane and chromatographed on a 10 g

silica Mega Bond Elut® column. eluting with a gradient increasing in polarity from 0°/o to 5%

methanol in dichloromethane. Relevant fractions were combined and evaporated to give the

title product (106 mg).

15 @(§S_E)_: 416 (MH+) for C,.,H32FN,O,

NMR (DMSO-D6) 6: 1.82 (s_. 3H); 3.06 (L 41-1); 3.38 (t. 2H)_; 3.69 (t. 1H); 3.94 (t. 4H);

4.07 (t. 1H); 4.69 (m. IH); 7.08 (t. 1H); 7.16 (dd. 1H): 7.50 (dd. IH): 8.18 (t. IH): 8.34 (d.

1H): 8.63 (d. IH).

20 The 3-methylsulfinyl-1.2.4-triazine used as starting material was prepared as follows :-

3-Methylthio-1.2.4-triazine (J. Het. Chem.. 1970. 7, 767; 254 mg, 2 mM) was dissolved in

dichloromethane (5 ml) and stirred at ambient temperature. 3-Chloroperoxybenzoic acid

(50% strength. 690 mg. 2 mM) was added in portions over 30 minutes. The mixture was

25 washed with saturated aqueous sodium bicarbonate (5 ml). dried (magnesium sulfate). and

chromatographed on a 10 g silica Mega Bond Elut® column. eluting with a gradient

increasing in polarity from 0% to 10% methanol in dichloromethane. Relevant fractions were

combined and evaporated to give 3-methylsulfin_vl-1.2.4-triazine as a gum (60 mg).

MS (ESP): 144 (MH“) for c.H,N,os

30 NMR(DMSO-D6) 5: 2.97 (s. 3H): 9.05 (d. IH): 9.58(d. 1m.
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Exam le 35 : N-

oxooxazolidin-5-vlmethvl|aeetamide

Triethylamine (0.21 ml. 1.5 mM) was added to a stirred solution of N-[(5S)-3-(3-tluoro-4-

I 3 S-triazin-2-vl   i erazin-l- l 

(piperazin-I -y|)phenyI)-2-oxooxazolidin-5-ylmethyl]acetamide trifluoroacetate salt (-150 mg.

1 mM) in l.4—dioxane (20 ml). and 2-phenoxy -1.3.5-triazine (J. Amer. Chem. Soc.. I975. 97.

I85]: I73 mg, 1 mM) added. The resultant mixture was heated to reflux for 4 hours. After

cooling the solvent was evaporated. the residue dissolved in 5% methanol in dichloromethane

and chromatographed on a 10 g silica Mega Bond Elut® column. eluting with a gradient

increasing in polarity from 3% to l 1% methanol in dichloromethane. Relevant fractions were

10 combined and evaporated to give the product contaminated with phenol. which was

l

[U U1

5

reehromatographed as above eluting with a gradient increasing in polarity from 0% to 7%

methanol in dichloromethane to give a pure sample (38 mg).

MS ‘ESP : 416 (MH') for C,.,H::FN,O,

NMR(DMSO-D6) 6: l.81(S.3H); 3.02 (t,4H); 3.37 (t,2H); 3.68 (dd. 1H): 3.92 (t.4H);

4.07 (t. IH): 4.68 (m. IH): 7.08 (t. 1H): 7.19 (dd. IH); 7.50 (dd. 1H); 8.23 (t. IH): 8.58 (s.

2H}.

Exam le 36 : N- 3-F|uoro-4-

nxooxazolidin-5-vlmethvl|acetamide

N-[(53 )-3-(3-Fluoro-4-(4-(pyrimidin-2-yl)piperazin~ I -y|)pheny|)-2-oxooxazolidin-5-

  rimidin-2- I i crazin-1-vl   

ylmeth_vl]acetamide (Example I. 207 mg, 0.5 mM) was dissolved in a mixture of methanol

(10 ml) and dichloromethane (5 ml), and magnesium monoperoxyphthalate.6H:O (90%. 279

mg. 0.51 mM) was added. After stirring for4 hours. precipitated phthalic acid was filtered

00“. and solvents removed. Solvent was evaporated. the residue preabsorbd on silica. and

chromatographed on a l0 g silica Mega Bond Elut® column. eluting with a gradient

increasing in polarity from 5% to 20% methanol in dichloromethane. Relevant fractions were

combined and evaporated to give title product (38 mg) slightly contaminated with phthalic
acid.

MS (ESP): 43! (MH+) for C,(,H3_.FN,,O,
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NMR (DMSO-D6] 5: 1.82 (s. 3H); 3.05 (d, 2H); 3.39 (t. 21-l); 3.75 (dd. IH): 3.93 (quintet.

4H): 4.13 (I. H-1); 4.62 (d. 2H): 4.74 (m. ll-I); 6.72 (t. H-1): 7.42 (dd. IH): 7.64 (dd. lH):

8.22 (1. H-1): 8.42 (d. 2H); 8.63 (t. IH).

i erazin-l-

acetamide

N-[( S S)-3-(3-Fluoro-4-(piperazin-l -yl)phenyl)-2-oxooxazolidin-5-ylmethyl)acetamide

trifluoroacetate salt (900 mg, 2 mM) was dissolved in DMA (20 ml), and triethylamine (610

mg, 6 mM) added. 2.4-Dichloro-5-methylpyrimidine (326 mg. 2 mM) was added and the

mixture heated to 100°C for 18 hours. Solvent was evaporated. and the residue partitioned

between dichloromethane (40 ml) and water (20 ml). The organic layer was dried over

magnesium sulfate and evaporated. The residue was purified by dry column chromatography

on silica eluting with a gradient increasing in polarity from 0% to 7% methanol in

dichloromethane. The minor, less polar component (13 mg) was N-[(5S)-3-(3-fluoro-4-(4-(4-

chloro-5-methylpyrimidin-2-yl)piperazin-I-yl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide

(Example 37A).

_l\®_LE_S__P_)_: 463 (MH"') for C3,H3,,ClFN,,O_.

NMR (CDCll)i 2.02 (s. 3H); 2.17 (s. 3H); 3.09 (t. 4l-I); 3.56-3.71 (m. 2H): 3.75 (dd.

lH); 3.93 (t. 4H); 4.03 (t, IH); 4.76 (m. IH): 6.04 (t. lH); 6.94 (t, 1H); 7.08 (dd. IH):

7.46 (dd. 1H); 8.l0 (s. IH).

The major. more polar component (400 mg) was N-[(5S)—3-(3-fluoro-4-(4-(2-chloro-5-

methylpyrimidin-4-yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide

(Example 37B).

§(E_S£)_: 463 (MH"') for C3,}-l2,ClFN,,O,

2.02 (s. 3H); 2.24 (s, 3H); 3.14 (t.4H); 3.57-3.69(m.2l>l): 3.74 (1

overlapping m. SH); 4.03 (1, lH); 4.78 (m. lH): 6.24(t. H-1); 6.94 (I. lH); 7.08 (dd. lH):

7.45 (dd. lH); 7.97 (s. IH).
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Exam le 38 : N-

2-oxooxazolidin-S-vlmcthvl|acetamide

N-[( SS)-3-( 3-Fluoro-4-( 4—(2-chloro—5-methylpyrimidin-4~yl)piperazin- l -yl_)phenyl )-2-

  rimidin-4-vl i erazin-1-vl  

oxooxazolidin-5-ylmethyl]acetamide (Example 37B: 380 mg. 0.82 mM) was dissolved in

methanol (30 ml). and treated with triethylamine (230 uL. 1.7 mM). Palladium catalyst (lO%

on charcoal. 40 mg) was added. and the mixture hydrogenated under balloon pressure for 18

hours. Catalyst was filtered off through celite. solvent evaporated. and the residue partitioned

between dichloromethane (20 ml) and water ( 10 ml). The organic layer was dried over

magnesium sulfate and evaporated to give the title product (290 mg).

MS (ESP): 429.4 (MH+) for C3,H3,FN,,O_.,

NMR ¢CDCll)§ 2.03 (S. 3H): 2.26 (s. 3H): 3.17 (t. 4H): 3.63 (I overlapping m. 6H): 3.76

ldd. lH): 4.03 (t. IH): 4.77(m. lH): 6.29 (t. lH): 6.96 (t. lH_): 7.09 (dd. 1H): 7.45 (dd.

ll-l); 8.16 (s. IH): 8.63 (s, ll-l_).

Example 39

The following illustrate representative pharmaceutical dosage forms containing the compound

of fonnula l. or a pharmaceutically-acceptable salt thereof (hereafter compound X). for

therapeutic or prophylactic use in humans:

(a) M mg/tablet

Compound X................................................ .. I00

Lactose Ph.Eur............................................. .. I79

Croscarrnellose sodium................................. .. l2

Polyvinylpyrrolidone ..................................... .. 6

Magnesium stearate ......................................... .. 3

(b) Tablet ll mg/tablet

Compound X........................................................ .. 50

Lactose Ph.Eur..................................................... .. 229

Croscarrnellose sodium......................................... .. 12

Polyvinylpyrrolidone............................................ .. 6

Magnesium stearate ............................................. .. 3
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(c) Tablet III mg/tablet

Compound X......................................................... .. I

Lactose Ph.Eur..................................................... .. 92

5 Croscarrnellose sodium.......................................... .. 4 g

Polyvinylpyrrolidone ............................................ .. 2

Magnesium stearate ............................................... .. l

(d) _ mg/capsule

10 Compound X....................................................... .. 10

Lactose Ph.Eur ................................................... .. 389

Croscarmellose sodium.......................................... .. 100

Magnesium stearate .............................................. .. l

15 (e) lniectionl (50 mg/ml)

Compound X ...................................................... .. 5.0% w/v

lsotonic aqueous solution ................................... .. to 100%

Buffers. pharmaceutically-acceptable cosolvents such as polyethylene glycol, polypropylene

20 glycol. glycerol or ethanol or complexing agents such as hydroxy-propyl B cyclodextrin may

be used to aid formulation.

E22

The above formulations may be obtained by conventional procedures well known in the

pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means. for

25 example to provide a coating of cellulose acetate phthalate.

"1591



1592

D

10

W0 98/01446 PCTlGB97l0l767

CLAIMS

1. A compound of the formula (I)

R5

R6 >—\ l\— N N 0

WR PL
R4

R1

(I)

wherein:

R' is hydroxy. chloro. fluoro. (l-4C)alkanesulfonyloxy, amino. azido. (1-4C)alkox_v.

(l-4Clalk_vlthio. (I-4C)alkylaminocarbonyloxy. or ofthe formula —Nl-lC(=O)R' wherein R"‘is

hydrogen. (1-4C)alkoxy. amino. chloromethyl. dichloromethyl, cyanomethyl. methoxymethyl.

acetylmethyl. methylamino. dimethylamino or ( l-4C)alkyl or R‘ is ofthe formula

-N(Me)C(=O)R" wherein R” is hydrogen. methyl or methoxy or R’ is ofthe fonnula

--NHS(O),,(l-4C)alk_vl wherein n is 0, 1 or 2;

R’ and R5 are independently hydrogen or fluoro:

R‘ and R5 are independently hydrogen or methyl:

R” is a 6-membered heteroaryl ring containing 2 or 3 ring nitrogen atoms as the only ring

heteroatoms. linked via a ring carbon atom and optionally substituted on a ring carbon atom

by one. two or three substituems independently selected from ( l -4C)alkyl (optionally

substituted by trifluoromethyl. (l-4C)alkylS(O),,- (wherein n is 0, 1 or 2). (l-4C)alkoxy,

carboxy. hydroxy,

(l-4C)alkoxycarbonyl. carbamoyl, LI-(l-4C)alkylcarbamoyl. di-(L1-( l—4C)alkyl)carbamoyl.

cyano. nitro. amino. L1-(1-4C)alky|amino. di-(l_\l_-(1-4C)alk_vl)amino or

(2-4C)alkanoylamino). halo. trifluoromethyl, ( l—4C)alkylS(O)_,- (wherein n is O. l or 2);

( I-4ClalkylS(O),amino. (l-4C)alkanoylamino. carboxy. hydroxy. amino, (1-4C)alk_vlamino.

di-( l -4Clalkylamino. ( l -4C)alkoxycarbonyl. carbamoyl. _l~_l-( l -4C)alk_vlcarbamo_vl.

di-(E-( I -4C)alkyl)carbamoyl [wherein the (I-4C)alkyl group or groups in the last two-

"mentioned carbamo_vl substituents is optionally substituted by hydroxy. (I-4C)alkox_v or

(l-4C)alkox_vcarbon_vl]. (2-4C)alken_v| (optionally substituted by carboxy or

(l--'1C')alkox_vcarbon_vl). ( l -4C)alkox_v. cyano or nitro:
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pharmaceutical!y-acceptable salts thereof: suitable N-oxides thereof and in-vivo-hydrolysable

esters thereof.

2. A compound of the formula (l). as claimed in claim 1. wherein:

R’ is h_vdrox_v. chloro. iluoro. (1-4C)alkanesulfonyloxy, amino. azido. t l-4C)alkoxy.

or R‘ is ofthe formula -NHC(=O)R“ wherein R“ is hydrogen. (l-4C)alkoxy. chloromethyl.

dichloromethyl, cyanomethyl, methoxymethyl. acetylmethyl or (1-4C)alkyl or R‘ is of the

formula -NHSO3(‘l -4C)alkyl;

R’ and R‘ are independently hydrogen or fluoro;

R‘ and R5 are independently hydrogen or methyl:

R” is a 6—membered heteroaryl ring containing 2 or 3 ring nitrogen atoms as the only ring

heteroatoms. linked via a ring carbon atom and optionally substituted on a ring carbon atom

by one. two or three substituents independently selected from (I —4Clalkyl [optionally

substituted by trifluoromethyl. (l-4C)alkylS(O),,- (wherein n is O. l or 2), (_1-4C)alkoxy.

carboxy. hydroxy, _

(1-4C)alkoxycarbonyl, carbamoyl, E-(1-4C)alkylcarbamoyl. di-(E-( l -4C)alkyl)carbamoyl.

cyano. nitro. amino, fl—( I -4C)alkylamino. di-(E-(l-4C)a1kyl)amino or '

(2-4C)alkanoylamino}. halo. trifluoromethyl, (1-4C)alkylS(O),,— (wherein n is 0. l or 2).

(I-4C)alk_vlSO3amino, (1-4C)alkanoylamino. carboxy, hydroxy, amino. (l~4C)alk_vlamino. di-

(I —4C lalkylamino. ( l -4C)alkoxycarbonyl, carbamoyl, E-( l -4C)alkylcarbamoyl.

di-(E-( l —-'lClalkyl)carbamoyl [wherein the ( l :4C)alkyl group or groups in the last two-

mentioned carbamoyl substituents is optionally substituted by hydroxy, (l-4C)alkoxy or

(1-4Clalkoxycarbonyl]. (2—4C)alkenyl [optionally substituted by carboxy or

(1-4C)all<oxycarbon_vl], (l-4C)alkoxy, cyano or nitro;

pharrnaceutically-acceptable salts thereof: suitable N-oxides thereof and in-vivo-hydrolysable

esters thereof.

3_ A compound of the formula (I), or a pharmaceutically-acceptable salt. suitable

N-oxide or in-vivo-hydrolysable ester thereof. as claimed in claims 1 and 2. except that the

following optional substituents on R‘’. namely (l-4C)alkoxy, (1-4C)alkylSO3amino.

( l -4Clalkanoylamino and those E-(l-4C)alkylcarbamoyl and di-(E-( l -4C)alkyl)carbamoyl

substituents with the ( l-4C)alkyl group or groups substituted by hydroxy. (1-4Clalkoxy or
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(l-4Clalkox_vcarbon_vl. are excluded: and the number of optional substituents on R° is

restricted to one or two.

4. A compound of the formula (I). or a pharmaceutically-acceptable salt or suitable

N-oxide thereof as claimed in claims l-3. wherein :

R' is acetamido. one of R1 and R7‘ is hydrogen and the other is fluoro. R‘ and R‘ are both

hydrogen. R“ is pyrimidine or pyrazine and the optional substituents on the heteroaryl ring are

independently selected from methyl. chloro. nitro. cyano. carbamoyl.

fl-( I --lClalkylcarbamo_vl and di-(‘j-(1-4C)alkyl)carbamoyl.

5. A compound of the formula (I). as claimed in claims l-3. selected from

N-[(5S)-3-(3-Fluoro-4-(4-(pyrimidin-2-yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-

_vlmeth_vl]acetamide:

N-[( SS)-3-(3—Fluoro-4-(4-(pyrimidin-4—yl)piperazin-I —_vl)phenyl)-2-oxooxztzolidin-5-

ylmeth_vl]acetamide:

N-[(5Sl—3-(3-Fluoro—4-(4-(pyrimidin—5-yl)piperazin-l -yl)phenyl)~2-oxooxazolidin—5-yl-

meth_\'l]acetamide;

N—[(5S)-3-(3-FIuoro-4—(4—(5-nitropyrimidin-2-yl)piperazin-l -yl)phenyl)—2-oxooxazolidin-5-

ylmethyl]acetamide:

N-[(5S)-3-(3-Fluoro—4-(4-(5~methylpyrimidin-2-yl)piperazin-l —yl)phenyl)-2-oxooxazolidin-5-

_vlmethyl]acetamide:

N-[(5S)-3-(3-Fluoro-4-(4-(4-amino—5—cyanopyrimidin-2—yl)piperazin-l -_vl)phen_vl‘)-2-

oxooxazolidin-5-yImethyl]acetamide:

N-[(55l~3-(3—Fluoro-4-(4-(2-methylpyrimidin-5—yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-

ylmeth_vl]acetamide:

N-[(5S)-3-(3-Fluoro-4-(4—(4-methylpyrimidin—5-yl)piperazin— l —yl)phenyl)-2-oxooxazolidin-5-

ylmethyl]acetamide:

N-[(5Sl-3-(3-Fluoro-4-(4-(2-methylpyrimidin-4—yl)piperazin- I -yl)phenyl)-2-oxooxazolidin-5-

ylmeth_vl]acetamide:

N-[(5S)-3-(3-Fluoro—4-(4-(5-methylpyrimidin-4-yl)piperazin- l -_vl)phenyl)—2-oxooxazo|idin-S-

_vlmeth_\'l]acetamide:

N—[(5S)-3-(3-FIuoro—4-(4-(6-methylpyrimidin-4-yl)piperazin—l -yllphenyl)-2-oxooxazolidin-5-

ylmeth_\'l]acetamide:
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N-[(5S)-3-(3.S—Difluoro-4-(4-(pyrimidin-2-yl)pipera2in-I -yl)phenyl)-2-oxooxazolidin-5-yl—

methyl]acetamide:

N-[( SS)-3-(3 .5-Difluoro—4-(4—(pyrimidin-4—yDpiperazin-I -yl)phenyl)-2-oxooxazolidin-5—y|-

methyl]acetamide:

N-[(5S)-3-(3.5-Difluoro—4-(4-(pyrimidin-5-y|)pipcrazin-1-yl)phenyI)-2-oxooxazolidin-5-yl~

methyl]acetamide:

N-[(5S)-3-(4-(4-(pyrimidin-2-y1)piperazin-l-yl)phenyl)-2-oxooxazolidin-5-ylmethyl]-

acetamide:

N-[(5S)-3-(4-(4-(pyrimidin-4-yl)piperazin-I-y|)phenyI)-2-oxooxazolidin—5-ylmethyl]-

acetamide:

N-[(55)-3-(4—(4-(pyrimidin-5—yl)piperazin-I—yl)phenyl)~2-oxooxazolidin-5-ylmethyl]-

acetamide:

and phannaceutically-acceptable salts and suitable N-oxides thereof.

6. A compound of the fomtula (l), as claimed in claims 1-3. selected from

N—[(5S)-3—(3-Fluoro-4-(4-(pyrazin-2-yl)piperazin-l-yl)phenyl)-2-oxooxazolidin-5-ylmethyl]-

acetamide:

N-[(5S)-3-(3-Fluoro-4-(4-(3-methylpyrazin-2-yl)piperazin- 1 -yl)phenyl)-2-oxooxazolidin-5-

ylmethyljacetamide;

N—[(5S)—3-(3—Fluoro-4-(4-(5-methylpyrazin—2-yl)piperazin-l -yl)phenyl)-2-oxooxazolidin-5-

_vlmeth_vl]acctamide:

N-[(5S)-3-(3-Fluoro-4-(4-(6-methylpyrazin-2-yl)piperazin-1-yl)phenyl)-2-oxooxazolidin-5-

ylmeth_vl]acetamide:

N-[(5S)-3-(4-(4-(pyrazin-2-yl)piperazin-1-yl)pheny|)-2-oxooxazolidin-5-ylmethyl]acetamide:

N-[(55)-3-(3.5—Difluoro-4-(4-(pyrazin-2-y|)piperazin-l -yl)phenyl)—2—oxooxazolidin-5-

ylmethyflacetamide;

N-[(5S)-3-(3-Fluoro-4-(4-(6-methylpyridazin-3-yl)piperazin-I -y|)phenyl)-2-oxooxazolidin-5

_vlmethyl]acetamide:

N-[(5S)-3-(3-Fluoro—4-(4-(6-chloropyridazin-3-yl)pipcrazin-I -yl)phen_\'l)-2-oxooxazolidin-5-

ylmeth_vl]acetamide:

and pharmaceutically-acceptable salts. and suitable N-oxides. thereof.

7. ;-\ compound ofthe formula (I). or a phannaceutically-acceptable salt or suitable
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N-oxide thereof. as claimed in claims 1-3. selected from

N-[(55)-3-(3-Fluoro-4-(-I-(pyrimidin-2-yl)piperazin-l-yl)phenyl)-2—oxooxazolidin-5-

ylmeth_vl]acetamide: and

N-[( SS)-3-(3-Fluoro-4-(4-( pyrazin-2-yl)piperazin- l -yl)phen_vl)-2-oxooxazolidin-5-}‘lmethyl]-
acetamide.U:

8. A process for the preparation of a compound of the fomiula (I). as claimed in claim

1. which comprises :-

(a) the deprotection of a compound. containing at least one protecting group. of the

fonnula (II). a pharmaceutically-acceptable salt . suitable N-oxide or in-vivo hydrolysable
l0 ester thereof 2

R4

>w R2 ft
R7 — N N 0

I R3 \—-t R10
R5

(11)

(b) the modification of a substituent in or the introduction of a substituent into another

I5 compound of formula (I) or (ll);

(c) when R' or R"' is of the formula - NI-IS(O),_( l-4C)alkyl. wherein n is l or 2. the

oxidation ofa compound ofthe formula (1) wherein n is 0 or. when n is 2 the oxidation of a

compound ofthe formula (I) or (II) wherein n is l;

(d) when R’ or R'° is azido. the reaction of a compound of the formula (Ill) with a
20 source of azide:

R4

R JOL
R7— N N o

/' LL 12
R5 R R

(Ill)
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(e) when R‘ or R‘° is amino. the reduction of a compound ofthe formula (l) or (ll)

wherein R‘ or R'°is azido:

(0 when R‘ or R‘° is ofthe formula -NHC(=O)R". the introduction of -C(=O)R“ into a

compound ofthe formula (I) or (ll) wherein R‘ or R‘° is amino:

(g) when R‘ or R‘° is of the formula -Nl-lS(O),, (l—4C)alkyl the introduction of

-S(O),, (l-4C)alkyl into a compound ofthe formula (I) or (ll) wherein R‘ or R‘° is amino:

('1)

(l-4C)alkylaminocarbonyloxy. from a compound of the formula (l) or (ll) wherein R‘ or R'°is

when R‘ or R‘° is chloro. lluoro. ( l—4C)alkanesulfonylox_v or

hydroxy;

10 (i) when R‘ or R‘°is chloro, (l-4C)alkylthio or ( l -4C)alkox_v. from a compound of the

formu|a(ll1):

(j) when R‘ or R‘° is hydroxy. the reaction ofa compound ofthe formula (IV) with a

compound of the formula (V):

4
R R2

>—. 0

R7—- N N H L\,0 R14
F if

15 (IV) (V)

(k) the reaction of a compound of the formula (V1) with a compound of the fonnula

(VIl):

4

R R2 0

H N N N O

H KR10
3

20 R5 R R’-L‘
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(VI) (VII)

(1) when R10 is ofthe formula -N(CO2Rl5)CO(l-4C)alkyl: from a compound ofthe

formula (I) and (11) wherein R1 or RIO is hydroxy;

S (m) when R’ or R” is of the formula -N(Me)C(=O)R". by the introduction of the group
-C(=O)R“ into a compound ofthe formula (VIII):

R4 R2 0

R7— N NJLO
/\ 3 Li

R5 R NHCH3

(Vlll)

l0 and

(n) when a suitable N-oxide is required. by preparation directly from 21 corresponding

parent compound of the fomiula (I) or (II). or by assembly from suitable N-oxide starting
materials:

wherein R:. R’. R‘ and R5 are as hereinabove defined. R7 is R” or protected R". R'° is R' or

I) protected R‘. R” is mesyloxy or tosyloxy. R"is (1-6C)alkyl or benzyl. R" is (l-6C)alkyl.

R" is (l--lC)alk_vl or benzyl and L‘ is a leaving goup and thereafter if necessary:

i) removing any protecting groups;

ii) forming a pharmaceutically-acceptable salt, suitable N-oxide or in-vivo hydrolysable
ester;

20 and when an optically active form ol'a compound ofthe formula (I) is required it may be

obtained by can'ying out one of the above procedures using an optically active staning

material. or by resolution ofa racemic form of the compound or intermediate using a standard
procedure.

9. A pharmaceutical composition which comprises a compound ofthe formula (I) or a

25 pharmaceuticalIy-acceptable salt. suitable N-oxide or in-vivo-hydrolysable ester thereof. as

claimed in claims 1-7 and a phamiaceutically-acceptable diluent or carrier.
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10. A method for producing an antibacterial effect in a wam1 blooded animal. such as

man. in need of such treatment, which comprises administering to said animal an effective

amount of a compound of the formula (I), or a pharmaceutically-acceptable salt. suitable N-

oxide or in-vivo-hydrolysable ester thereof. as claimed in claims 1-7.

1 1. The use of a compound of the formula (I). or a pharmaceutically-acceptable salt.

suitable N-oxide or in-vivo-hydrolysable ester thereof, as claimed in claims I-7. in the

manufacture of a medicament for use in the production of an antibacterial effect in a warm

blooded animal. such as man.

1599



1600

 

INTERNATIONAL SEARCH REPORT

. CLASSIFICATIONorsum

C07D413/12

EC!‘ MATTER

A6lK3l/495 A61K31/53

Innrm Al Appllcnum No

PCT/GB 97/01767

According to Int:-rmnoml Patent Clusification (IPQ or to both mound claxfifiwion and IPC
B. FIELDS SEARCHED

Mimmum docurncnulion xcarchcd (classification syncm followed by dnssifiuuon symbols)
IPC 6 C070

Documcnuuon searched other than minimum doctnntntuicn In the extent that such documents are Included in thz fields searched

Electronic data has: consulted during the intenmnonal scanh (mm: of data has: and. where practical. search terms uszd)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Ciunon ofdocumcnt. with indimtion. when appropriate, oflh: tclcvant passage: REICVI-fl! *0 0851“ NO-

NO 93 23384 A (THE UPJOHN COMPANY ) 25
November 1993
see claims

W0 93 09103 A (THE UPJOHN COMPANY) 13 May
1993
see claims

N0 95 14684 A (THE UPJOHN COMPANY ) 1 June
1995
see claims

N0 97 21708 A (PHARMACIA & UPJOHN COMPANY
) 19 June 1997
see the whole document

S Further documents are listed in the continuation 0! box C. Patent family member: are lixmd in lllhtl.
' S :1 I d doc : . .

pea nupnu 0 cm “mum '1'‘ lane! document published after the mtemanonal filing amor priority dug and not in conflict Mm the apylicnuon but
cited to tnaenund use pnhcipl: or theory underlying theinvemhn

‘X’ document of pnticuiu relevance: the dnimcdlnvenuoncannotbcconsidcrednovdorcuuiotbeoonsadcredto
involveaninvmliveskpirhznlhcdoctmicntnsukainlonc

‘Y’ docurnent of particular relevance: the claimed invention
cannot be considered to involve an inventive step when thedocuI'|etni:comtinedwithot1¢orn\oteoth:rmchdocu-
mam. such cnmbmnnon hem; obvious to : pctson slnllcdin the art.

‘A’ docununt manber of lb: um: pau.-nl lunily

‘A’ docluncntdzfininglhegeneral statcofthzutwhichisnol
considered to be of particular relevance

‘E’ came: document bu published on or me: the intcrmuuml
film; dale

‘L’ document which may wow doubt: on priority dxirntx) or
Much I! cud to csuhlixh the publication date 0! mother
gunon or other special ruson (as specified)

'0' document turning to An oral disdasure. me. cxhlhntion orclha means

‘P’ document published prior to the intermlioml filing date but
laur than Uh: pnonly dau clnimd

Du: of rnuling of me intzrnauowul search report

2!i0997
Authonuu officer

Date ol the actual completion of the intemauoml search

17 September 1997

Name and nuxling address «with: BA
European Patent Oflicc. P.B. SBI8 Pnlcntlun 2
NL - mo nv Rnjnvijk
Td. ( 4 3|-70) MQIND. TX. SI 65! £90 nl.
Pu: (nu-1o)uo-sous Henry: J

Faun PCTIISA/110 (ammo shunt) (July I992)

I600



1601

 in... national application No.

IN'I'ERNA'l'lONAL smncn REPORT PWGB 97,0176,

Box I Observations where certain claims were found unsearebable (Continuation of item I of tire! sheet)

This International Search Report has not been established in respeu. of certain claims under Article l7(2)(a) for the following reasons:

I. [E Claims Nos.:
because they relate to subject matter not required to be searched by this Authority. namely:

Remark: Although claltn(s) 10
ls(are) directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged

effects of the compound/composition.

2. E] Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out. specifically:

 

  
 

   

  
  

  

 
 
  Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

 
 Box II Observations where unity of invention is lacking (Continuation of item 2 of firs! sheet) 
 This International Searching Authority found multiple inventions in this international application. as follows:

 
   As all required additional search fees were timely paid by the applicant. this lntemational Search Report covers allsearchable claims.

 
  

As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment
of any additional fee.

 
 3. As only some of the required additional search fees were timely paid by the applicant, this lntqnatitmal Search Report

covers only those claims for which fees were paid. specifically claims Noa: '  

 No required additional search fees were timely paid by the applicant. Consequently. this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

 
 

  Remark on Protest D The additional search fees were accompanied by the applicant‘: protest.

  D No protest accompanied the payment of additional search feel.
 

Form PCTilSAf2l0 (continuation of first sheet (1)) (July l99‘2)

1601



1602

INTERNATIONAL SEARCH REPORT

lnfotmauon on paum Iaxmly members

_ Patent document Publication
cued in search report date

  
  
 

lnlcm. .nl Apphuuon No

PCT/GB 97/01767

m2mber(:) date
 
  NO 9323384 A 25-11-93 AU 668733 B 16-05-96

AU 4287793 A 13-12-93
CN 1079964 A 29-12-93
CZ 9402505 A 16-08-95
EP 0640077 A 01-03-95
Fl 945246 A 08-11-94
HU 72296 A 29-04-96
HU 9500659 A 28-11-95
JP 7506829 T 27-07-95
NO 944237 A 04-01-95
SK 133794 A 07-06-95
US 5547950 A 20-08-96
ZA 9302855 A 24-10-94
 

 

   
  
  
  
  
  
  

  

  

 
 

146783 T

AU 667198 8 14-03-96
AU 2689892 A 07-06-93
CA 2119556 A 13-05-93
DE 69216251 D 06-02-97
DE 69216251 T 15-05-97
EP 0610265 A 17-08-94
JP 7500603 T 19-01-95
US 5565571 A 15-10-96
US 5654428 A 05-08-97

5654435 A 05-08-97 

 
  

  
  

 
8010394 A

CA 2174107 A 01-06-95
CN 1135752 A 13-11-96
EP 0730591 A 11-09-96
US 5652238 A 29-07-97

9407885 A
.__-..—..._.._..__.__..._———.-—._......-....._.__-._...u__.__._-——..—......._..

Fun-a PCTHSAIIID (punt tun‘-by unnu) (July I992)

I602



1603

tw‘

PCT
WORLD INTELLECHJAL PROPERTY ORGANIZATION

lntemational Bureau  
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Clasilication 5 :

C07D 263/20, 417/12, 413/10, 413/04,
A61K 31/42, C07D 261/04, 307/32,
471/10 // (C07D 471/10, 235:00, 221:00)

(21) International Application Number: PCT/US98/09889

(22) International Filing Date: 18 May 1998 (18.05.98)

(30) Priority Data:
60/048,342 30 May 1997 (3005.97) US

(71) Applicant (for all designated States except US): PHARMACIA
& UPJOHN COMPANY [US/US]; 301 Henrietta Street,
Kalamazoo, MI 49001 (US).

(72) Inventors; and
(75) Inventors/Applicants (for US only): HESTER, Jackson, B.,

Jr. [USIUS]; 9219 East ML Avenue, Galesburg, MI 49053
(US). NIDY, Eldon, George [US/US]; 3103 Morgan Street,
Kalamazoo, MI 49001 (US). PERRICONE, Salvatore,
Charles [US/US]; 7011 Division Avenue, Delton, Ml 49046
(US). POEL, Toni-Jo [US/US]; 304 Anderson, Wayland,
Ml 49348 (US).

(74) Agent: YANG, Lucy, X.; Pharrnacia & Upjohn Company,
Intellectual Property Legal Services, 301 Henrietta Street,
Kalamazoo, MI 49001 (US).

(11) International Publication Number:

(43) International Publication Date:

wo 98l54161

3 December 1998 (03.l2.98)

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE.
GH, GM, GW, HU, ID, IL, IS, JP, KE, KG, KP. KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,
MX, NO, NZ, PL, PI‘, RO, RU, SD, SE, SG, SI, SK, SL,
TJ, TM, TR, 'l'I‘, UA, UG, US, UZ, VN, YU, ZW, ARIPO
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, Fl, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF.
CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published

With international search report.

(54) Title: OXAZOLIDINONE ANTIBACTERIAL AGENTS HAVING A THIOCARBONYL FUNCTIONALITY

(57) Abstract

'C'—R1
‘—N

H

The present invention provides compounds of Formula (I) or pharmaceutical acceptable salts thereof wherein A, G and R1 are as
defined in the claims which are antibacterial agents.

1603



1604

It

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burltina Faso

Bulgaria
Benin
Brazil

Central African Republic
Congo
Switzerland

Czech Republic
Germany
Denm nrlr
Estonia

ES
Fl
FR
C-A
GB
GE
CH
CN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
Ll
LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain
Finland
France
Gabon
United Kingdom
Georgia
Ghana
Guinea
Greece
Hunxnry
Ireland
Israel
Iceland
Italy
Japan
Kenya
Kyrgyzstan
Democratic People's
Republic of Korea
Republic of Korea
Kazakstan
Saint Lucia
Liechtenstein
Sri Lanka
Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
N1.
N0

PL
PT
RO
RU
SD
SE
SC

Lesotho
Lithuania
Luxembourg
Latvia
Monaco
Republic of Moldova
Madagascar
The former Yugoslav
Republic of Macedonia
Mali
Mongolia
Mauritania
Malawi
Mex ieo
Niger
Netherlands
Norway
New Zealand
Poland
Portugal
Romania
Russian Federation
Sudan
Sweden
Singapore

SI
SK
SN
SZ
TD
TG
TJ
TM
TR
1'1‘
UA
UG
US
UZ
VN
YU
ZW

Slovenia
Slovakia
Senegal
Swaziland
Chad
Togo
Tajikistan
'I\rrlrmenistan
'l\rrkey
Trinidad and Tobago
Ukraine
Uganda
United States of America
Uzbekistan
Viet Nam

Yugoslavia
Zimbabwe

1604



1605

10

15

20

25

30

35

W0 98/5416] PCT/US98/09889

OXAZOLIDINONE ANTIBACTERIAL AGENTS HAVING A THIOCARBONYL

FUNCTIONALITY

BACKGROUND OF THE INVENTION

The present invention relates to new and useful oxazolidinone compounds

and their preparations, and more particularly to oxazolidinone compounds in which

the carbonyl functionality of —NH-C(O)-R is converted to a thiocarbonyl functionality,

such as a thiourea -NH-C(S)~NH2, an alkyl thiourea -NH-C(S)-NH-(C1_4 alkyl),

thioamide -NH-C(S)-(C1_4 alkyl) or -NH-C(S)-H.

Replacement of the oxygen atom with a sulfur atom has unexpectedly

improved the antimicrobial properties of the compounds. The compounds are useful

antimicrobial agents, effective against a number of human and veterinary

pathogens, including Gram—positive aerobic bacteria such as multiply-resistant

staphylococci and streptococci, Gram-negative organisms such as H. influenzae and

M. catarrahlis as well as anaerobic organisms such as bacteroides and clostridia

species, and acid-fast organisms such as Mycobacterium tuberculosis and

Mycobacterium auium. The compounds are particularly useful because they are

effective against the latter organisms which are known to be responsible for

infection in persons with AIDS.

SUMMARY OF THE INVENTION

In one aspect the subject invention is a compound of the Formula I

S
A \\

\3 ,C""R1
\——N\

H

I

or pharmaceutical acceptable salts thereof wherein:

Gis

€21-oo

0

~ JL
/ ‘O \N 0 \r, I

-1-
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R1 is

a) H,

b) NH2,

c) NH-C1_4 alkyl,

(1) alkyl,

0 ‘S alkyl,

g) C14 alkyl substituted with 1-3 F, 1-2 Cl, CN or -COOC1_4 alkyl,

h) C3_6 cycloalkyl,

') N(C alk l)
l /‘14 Y 2°’
J) big/CH2)2_5§

A is

a) ,

R3 T2

R23

b)  _ .
R24 ’

R43

c) R46 : ,
R45 R44

d) a 5-membered heteroaromatic moiety having one to three atoms

selected from the group consisting of S, N, and 0,

wherein the 5-membered heteroaromatic moiety is bonded via a carbon

atom,

wherein the 5—membered heteroaromatic moiety can additionally have

a fused-on benzene or naphthyl ring,

wherein the heteroaromatic moiety is optionally substituted with one

to three R48,
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e)

PCI‘/US98/09889

a 6-membered heteroaromatic moiety having at least one nitrogen

atom,

wherein the heteroaromatic moiety is bonded via a carbon

atom,

wherein the 6-membered heteroaromatic moiety can additionally have

a fused-on benzene or naphthyl ring,

to three R55,

wherein R2 is

R3 is

0

h)

a)

b)

c)

wherein the heteroaromatic moiety is optionally substituted with one

a B-carbolin-3-yl, or indolizinyl bonded via the 6-membered ring,

optionally substituted with one to three R55,

or

R74 R75 R76 ’

R 3

R75 R75
N

R80 /

T R77,

11.

F,

C1,

Br,

C1_3 alkyl,

N02, or

R2 and R3 taken together are -0-(CH2)h-O-;

-s<=o)i R4,

-S(=O)2-N=S(O)jR5R6,

-SC(=O)R.,,

-C(=O)R8,

-C(=0)R9,

-C(=O)NR10Rn,
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£383
R4 is

$0 \./

i)

R5 and R6 at each occurrence are the same or different and are

a)

b)

R8 is

a)

b)

R9 is C1_4 alkyl substituted with one or more

Q-«OU"9D\/\’\/\4

E’I“3,C9L’,E:9«S

-C(=NR12)R8,

-C(R8)(R11)-OR13.

—C(R9)(R11)-OR13,

-C(R8)(R11)-OC(=O)R13,

-C(R9)(R11)-OC(=O)R13.

‘NR1oR11»

-N(R10)-C(=O)R7,

-N(R10)-S(=O)iR7,

-C(0R14)(OR15)R8,

-C(R8)(R16)-NRIORH, or

PCT/US98/09889

C1_8 alkyl substituted with one or more :0 other than at alpha

position, -S(=O)iR17, -NRIORH, C2_5 alkenyl, or C2_5 alkynyl;

C1_4 alkyl optionally substituted with one or more halos, OH, CN,

Or

C2_4 alkenyl,

‘NR16R18»

-N3,

-NHC(=O)R7,

-N<R19>2,

OT

'NR19R2o»

C1_2 alkyl, or

R5 and R6 taken together are -(CH2)k-;

R7 is C1_4 alkyl optionally substituted with one or more halos;

H, or

C1_8 alkyl optionally substituted with one or more halos, or C3_8

cycloalkyl;

-S(=O)R1-7.

-OR13,

-OC(=O)R13,

—NR10R11, or
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e)

R10 and R11 at each occurrence are the same or different and are

R13 is

a)

b)

R14 and R15 at each occurrence are the same or different and are

a)

b)

R16 is

a)

b)

c)

R17 is

a)

b)

R18 is

a)

b)

c)

d)

e)

0

R19 is

a)

b)

c)

C1_5 alkenyl optionally substituted with CHO;

H.

C1_4 alkyl, or

C3_8 cycloalkyl;

'NR1oR11:

or

-NHC(=O)R10;

H, or

C1_4 alkyl;

C1_4 alkyl, Or

R14 and R15 taken together are -(CH);-;

H,

C1_4 alkyl, or

C3_8 cycloalkyl;

C1_4 alkyl, or

C3_8 cycloalkyl;

H.

C1_4 alkyl,

C2_4 alkenyl,

C3_4 cycloalkyl,

—OR13 or

'NR21R22§

Cl,

Br, or

1;

R20 is a physiologically acceptable cation;

R21 and R22 at each occurrence are the same or different and are

a) H.

PCT/US98/09889
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b)

c)

C1_4 alkyl, or

-NR21R22 taken together are -(CH2)m-;

PCT/US98/09889

wherein R23 and R24 at each occurrence are the same or different and are

a)

b)

c)

d)

e)

f)

8)

h)

i)

a)

d)

H.

F.

C],

C1_2 alkyl,

CN

OH,

C1_2 alkoxy,

nitro, or

amino;

1610
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f) N ,

?’M

g) .

x. Z|N\\
N/N
I
M

h) ,

x

§—z3

k) 30

1) ,

E/ (CH2)nj;R38
\ (CH '2)p .

1611
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In)

n)

0)

p)

5 q)

10

r)

15

s)

20

0

25

u)

30

PCTIUS98/09889

a diazinyl group optionally substituted with X and Y,

a triazinyl group optionally substituted with X and Y,

a quinolinyl group optionally substituted with X and Y,

a quinoxalinyl group optionally substituted with X and Y,

a naphthyridinyl group optionally substituted with X and Y,

A2

At—i———«cHgn
zt——

I
N

AC’

22L/W
(cH2fN‘P§m

23’

1612



1613

10

15

20

25

30

35

W0 98/54161

v)

aa)

bb) or,

PCT/US98/09889
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Q and R24 taken together are

R‘\°6N§—
“V

wherein Z1 is

a) -CH2~,

b) -CH(R1°4)-CH2-,
c) -C(O)-, or

d) -CH2CH2CH2-;

wherein Z2 is

a) -0253

b) -0':

c) -N(R1°7)-,

(1) -OS-, or

e) -S-;

wherein Z3 is

a) -O25-.

b) -0-,

c) -OS-, or

d) -S-;

wherein A1 is

a) H-, or

b) CH3;

wherein A2 is

a) H-,

b) HO-,

c) CH3-,

d) CH3O-,

e) R1°2O—CH2-C(O)-NH-
0 R1030-C(O)-NH-,

g) (C1-C2)alkyl-O-C(O)—,

h) HO-CH2-,

i) CH3O-NH-,

j) (C1—C3)alkyl-O2C-

-10-
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k)

1)

CH3'C(o)‘:

CH3-C(O)-CH2-,

><’\O O

\_J

6?

A1 and A2 taken together are:

3) R112

\'/xgv
o+

b) 0:

R114
\

c) N :-

wherein R102 is

a) H-,

b) CH3-,

c) phenyl-CH2-, or

d) CH3C(O)-;

wherein R103 is

a) (C1-C3)alkyl-, or

b) phenyl-;

wherein R104 is

a) H-, or

b) HO-;

wherein R105 is

a) H";

,or

-11-
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b) (C1-C3)a1kyl-,

C) = CH'CH2', or

wherein R106 is ,

a) CH3-C(O)-,

b) H-C(O)-,

c) Cl2CH-C(O)-,

d) HOCH2-C(O)-,

e) CH3SO2-,

R115 3

0 \(\_7‘°‘°" ,

g) F2CHC(O)-,

h) N¢w—qoy :\:-J

i) H3C-C(O)-O-CH2-C(O)-,

j) H-C(O)-O-CH2-C(O)-,

k) Q‘:/7—c(o;— ,

1) HCEC-CHZO-CH2-C(O)-, or

m) phenyl-CH2-O-CH2-C(O)-;

wherein R107 is

a)

b)

c)

O

R1030-C(O)-,

R103-0(0)-,

f5<
O H ’

O

043% ,

H3C—C(O)-(CH2)2-C(O)—,

R109-S02-,

-12-
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h) o ,

<::©**<
i) HO-CH2-C(O)-,

j) R116-(CH2)2-,

k) R113-C(O)-0-CH2-C(O)-,

1) (CH3)2N—CH2-C(0)—NH-,

m) NC-CH2-, or

n) F2-CH-CH2-;

wherein R108 is

a) H-,

b) (C1-C4)a1kyl,

c) aryl -(CH2)p,

d) ClH2C—,

e) Cl2HC-,

0 FHZC-,

g) FZHC-, or

h) (C3-C6)cycloa1kyl;

wherein R109 is

a) —CH3,

b) -CHZCI

c) -CH2CI-I=CH2,

d) aryl, or

e) -CH2CN;

wherein R110 and R111 are independently

a) Ha

b) CH3-; or

wherein R112 is

a) Ha

b) CH3O-CHZO-CH2-, or

c) HOCH2-;

wherein R113 is

a) CH3-,

b) HOCH2-,

c) (CH3)2N-phenyl, or

d) (CH3)2N—CH2-;

-13-

PCT/US98/09889
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wherein R114 is

3) HO-,

b) CH3O-,

c) H2N-,

d) CH3O-C(O)-O-,

e) CH3-C(O)-O-CH2-C(O)-O-,

f) phenyl—CH2-O-CH2-C(O)-O-,

g) HO-(CH2)2-O-,

h) CH3O-CH2-O—(CH2)2-O-, or

i) CH3O-CH2-O-;wherein R113 is

a) CH3—,

b) HOCH2-,

C) (CH3)2N—pheny1, or

d) (CH3)2N-CH2—;

wherein R115 is

a) H-, or

b) Cl-;

wherein R116 is

a) HD-

b) CH3O-, or

c) F;

B is an unsaturated 4-atom linker having one nitrogen and three carbons;

M is

a) H,

b) C1_8 alkyl,

c) C3_8 cycloalkyl,

d) -(CH2)mOR13, or

e) -(CH2)h-NR21R22;
Z is

a) O,

b) S, or

(2) NM;

W is

a) CH,

b) N, or

c) S or 0 when Z is NM;

-14-
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\.J

OR27,

halo,

N02,

tetrazoyl,

-SH,

-S(=O)iR4,

-S(=O)2-N=S(O)J-RSR6,

-SC(=O)R7.

—C(=O)R25.

-C(=O)NR27R28,

-C(R25)(R28)—OR13,

'NR27R28>

-N(R27)C(=O)R7,

-N(R2-7)-S(=O)iR7.

—C(0R14)(OR15)R28,

-C(R25)(R16)-NR27R26, or

C1_8 alkyl substituted with one or more halos, OH, :0 other than at

alpha position, -S(=O)iR17, -NR27R28, C2_5 alkenyl, C2_5 alkynyl, or

C3_8 cycloalkyl;

PCT/US98/09889

R4, R5, R6, R7, R13, R14, R15, R16, and R17 are the same as defined above;

Y is

a)

b)

c)

5 d)

e)

f)

X is

a)

10 b)

c)

d)

e)

f)

15 g)

h)

i)

j)

k)

20 1)

m

n)

0)

p)

25 q)

r)

s)

t)

u)

30 v)

R25 is

35 a)

b)

H,

C1_8 alkyl optionally substituted with one or more halos, C3_8

-15-

1619



1620

10

15

20

25

30

35

W0 98/5416] PCI‘/US98/09889

‘ cycloalkyl, C1_4 alkyl substituted with one or more of —S(=O)iR17,

-OR13, or OC(=O)R13, NR27R28, or

c) C2_5 alkenyl optionally substituted with CHO, or COZRI3;

R26 is

a) R28, or

b) NR27N289

R27 and R28 at each occurrence are the same or different and are

a) H,

b) C1_8 alkyl,

c) C3_3 cycloalkyl,

d) —(CH2)mOR13,

e) -(CH2)h-NR21R22, or

f) R27 and R28 taken together are -(CH2)2O(CH2)2-, -(CH2)hCH(COR7)-,

or -(CH2)2N(CH2)2(R7);

R29 is

a) —NR27R28,

b) -OR27, or

c) —NHC(=O)R28;

wherein R30 is

a) H,

b) C1_8 alkyl optionally substituted with one or more halos, or

c) C1_8 alkyl optionally substituted with one or more OH, or C1_6 alkoxy;
wherein E is

a) NR39,

b) —S(=O)i, or

c) 0;

R38 is

a) H.

b) C1_6 alkyl,

C) ~(CH2)q-aryl, or
(1) halo;

R39 is

a) H,

b) C1_6 alkyl optionally substituted with one or more OH, halo, or -CN,

c) -(CHé)q-aryl,
d) -CO2R40,

-16-
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aryl is

a)

U‘ xx

c)

PCI‘/US98/09889

-COR41,

—C(=O)-(CH2)q-C(=O)R40.

-S(=O)2-C1_6 alkyl,

-S(=O)2-(CH2)q—aryl, or

-(C=O)j-Het;

H,

C1_6 alkyl optionally substituted with one or more OH, halo, or -CN,

-(CH2)q-aryl, or

C1_6 alkyl optionally substituted with one or more OH, halo, or -CN,

-(CH2)q-aryl, or

H,

C1_6 alkyl,

-(CH2)q-aryl, or

-C(=O)-C1_6 alkyl;

phenyl,

pyridyl, or

napthyl; a to c optionally substituted with one or more halo, -CN, OH,

SH, C1_6 alkyl, C1_6 alkoxy, or C1_5 alkylthio;

wherein R43 is

a)

333539:83‘
H,

C1_2 alkyl,

F, or

OH;

H.

CF3,

C1_3 alkyl optionally substituted with one or more halo,

phenyl optionally substituted with one or more halo,

R44 and R45 taken together are a 5-, 6-, or 7-membered ring of the

-17-
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R45 and R46 at each occurrence are the same or different and are

formula,

R44 and R45 taken together are -(CH2)k—, when R46 is an electron-

C1_3 alkyl optionally substituted with one halo,

phenyl, provided at least one of R45 or R46 is an electron-withdrawing

H\C =C<
=( (CH2)h

\U__,/

PCT/US98/09889

R45 and R46 taken together are a 5-, 6-, 7-membered ring of the

or

f)

withdrawing group;

a) an electron-withdrawing group,

b) H,

c) CF3,

d)

9

group, or

f)

formula

U is

a) CH2,

b) O.

c) S, or

d) NR47;

R47 is

a) H, or

b) C15 alkyl;

wherein R48 is

a) carboxyl,

b) halo,

c) -CN,

d) mercapto,

-13-
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q)

PCT/US98/09889

formyl,

CF3,

-N02,

C1_6 alkoxy,

C1_6 alkoxycarbonyl,

C1_6 alkythio,

C1_6 acyl,

‘NR49 R50»

C1_6 alkyl optionally substituted with OH, C1_5 alkoxy, C1_5 acyl, or

‘NR49R5o»

C2_8 alkenylphenyl optionally substituted with one or two R51,

phenyl optionally substituted with one or two R51,

a 5-, or 6-membered (un)saturated heterocyclic moiety having one to

three atoms selected from the group consisting of S, N, and O,

optionally substituted with one or two R51, or
0

R49 and R50 at each occurrence are the same or different and are

R51 is

a)

b)

.c)

d)

11,

C1_4 alkyl,

C5_6 cycloalkyl, or

R49 and R50 taken together with the nitrogen atom is a 5-, 6-
membered saturated heterocyclic moiety which optionally has a

further hetero atom selected from the group consisting of S, N, and O,

and can in turn be optionally substituted with, including on the

further nitrogen atom, C1_3 alkyl, or C1_3 acyl;

carboxyl,

halo,

-CN,

mercapto,

formyl,

CF3,

-N02,

C1_6 alkoxy,

-19-
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i) C1_6 alkoxycarbonyl,

j) C1_6 alkythio,

k) C1_6 acyl,

l) C1_6 alkyl optionally substituted with OH, C1_5 alkoxy, C1_5 acyl, or

'NR49R5ov

m) phenyl,

n) -C(=O)NR52 R53,

°) 'NR49R5o»

P) -N(R52)(-S02E54),

q) -S02-NR52R53, or

1') -S(=O)iR54;

R52 and R53 at each occurrence are the same or different and are

a) H,

b) C1_6 alkyl, or

c) phenyl;

R54 is

a) C1_4 alkyl, or

b) phenyl optionally substituted with C1_4 alkyl;

wherein R55 is

a) carboxyl,

b) halo,

c) -CN,

d) mercapto,

e) formyl,

f) CF3,

g) -N02.

h) C1_6 alkoxy,

i) C1_6 alkoxycarbonyl,

j) C1_6 alkythio

k) C1_6 acyl,

1) 'NR56 R57: .

m) C1_6 alkyl optionally substituted with OH, C1;5 alkoxy, C1_5 acyl, or

‘NR56R57»

n) C2_8 alkenylphenyl optionally substituted with one or two R58,

0) phenyl optionally substituted with one or two R58,

p) a 5- or 6-membered (un)saturated heterocyclic moiety having one to

-20-
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three atoms selected from the group consisting of S, N, and O,

optionally substituted with one or two R58, or

0

R56 and R57 at each occurrence are the same or different and are

R58 is

a)

b)

0

d)

H.

formyl,

C1_4 alkyl,

C1_4 acyl,

phenyl,

C3_6 cycloalkyl, or

R56 and R57 taken together with the nitrogen atom is a 5-, 6-

membered saturated heterocyclic moiety which optionally has a

further hetero atom selected from the group consisting of S, N, and 0,

and can in turn be optionally substituted with, including on the

further nitrogen atom, phenyl, pyrimidyl, C1_3 alkyl, or C1_3 acyl;

carboxyl,

halo,

-CN,

mercapto,

formyl,

CF3,

-N02,

C1_6 alkoxy,

C1_6 alkoxycarbonyl,

C1_6 alkythio,

C1_6 acyl,

phenyl,

C1_6 alkyl optionally substituted with OH, azido, C1_5 alkoxy, C1_5

acyl, -NR65R66, -SR6-7, -O-SO2R68, or

R69—©-NH-CO—O- '

-21-
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'NR56R57»

-S(=O)iR54.

'CH=N'R61, or

R54 is the same as defined above;

R59 and R60 at each occurrence are the same or different and are

a)

b)

c)

d)

R61 is

a)

b)

c)

d)

e)

H.

C1_6 alkyl,

phenyl, or

tolyl;

OH,

benzyloxy,

-NH—C(=O)-NH2,

-NH-C(=S)-NH2, or

-NH—C(=NH)-NR62R63;

R62 and R63 at each occurrence are the same or different and are

a)

b)

R64 is

a)

b)

H, or

C1_4 alkyl optionally substituted with phenyl or pyridyl;

H, or

a sodium ion;

R65 and R66 at each occurrence are the same or different and are

a)

b)

c)

d)

H,

formyl,

C1_4 alkyl,

C1_4 acyl,

phenyl,

C3_6 cycloalkyl,

R65 and R66 taken together are a 5-, 6-membered saturated

heterocyclic moiety having one to three atoms selected from the group

consisting of

S, N, and O, optionally substituted with, including on the nitrogen

-22..
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h)

atom, phenyl, pyrimidyl, C1_3 alkyl, or C1_3 acyl,

-P(O)(0R7o)(OR71), or

’S02‘R725

“ViN.

rlq (CH3)3C/As)\
CH3

N N

>— (E >-
"|‘ - or '7‘
CH3 CH3

R68 is C1_3 alkyl;

R69 is

a) C1_6 alkoxycarbonyl, or

b) carboxyl;

R70 and R71 at each occurrence are the same or different and are

a) H, or

b) C1_3 alkyl;

R72 is

a) methyl,

b) phenyl, or

c) tolyl;

wherein K is

a) O, or

b) S;

R73, R74, R75, R76, and R77 at each occurrence are the same or different and are

a) H,

b) carboxyl,

c) halo,

d) -CN,

e) mercapto,

F) formyl,

g) CF3,

h) -N02,

-23-
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i)

j)

k)

1)

nfl

n)

PCT/US98/09889

C1_6 alkoxy,

C1_6 alkoxycarbonyl,

C1_6 alkythio,

C1_6 acyl,

'NR7s R79»

C1_6 alkyl optionally substituted with OH, C1_5 alkoxy, C1_5 acyl,

-NR78R79, -N(phenyl)(CH2-CH2-OH), -O-CH(CH3)(OCH2CH3), or

-O-phenyl- [para-NHC(=0)CH3],

C2_8 alkenylphenyl optionally substituted with R51,

phenyl optionally substituted with R51, or

a 5-, or 6-membered (un)saturated heterocyclic moiety having one to

three atoms selected from the group consisting of S, N, and O,

optionally substituted with R51;

R51 is the same as defined above;

R78 and R79 at each occurrence are the same or different and are

a)

b)

c)

d)

wherein T is

a)

b)

c)

H.

C1_4 alkyl,

phenyl, or

R78 and R79 taken together with the nitrogen atom is a 5-, 6-

membered saturated heterocyclic moiety which optionally has a

further hetero atom selected from the group consisting of S, N, and O,

and can in turn be optionally substituted with, including on the

further nitrogen atom, C1_3 alkyl, or C1_3 acyl;

0,

S, or

R75, R76, and R77 are the same as defined above;

R80 is

a)

b)

c)

d)

e)

f)

H,

formyl,

carboxyl,

C1_6 alkoxycarbonyl,

C1_8 alkyl,

C2_8 alkenyl,

wherein the substituents (e) and (f) can be optionally substituted with
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OH, halo, C1_6 alkoxy, C1_6 acyl, C1_6 alkylthio or C1_6

alkoxycarbonyl, or phenyl optionally substituted with halo,

an aromatic moiety having 6 to 10 carbon atoms optionally substituted

with carboxyl, halo, -CN, formyl, CF3, -N02, C1_6 alkyl, C1_6 alkoxy,

C1_6 acyl, Cl_6 alkylthio, or C1_6 alkoxycarbonyl;

'NR81Rs2»

-OR90,

-S(=0)i-R91,

-S02-N(R92)(R93), or

a radical of the following formulas:

R81 and R82 at each occurrence are the same or different and are

Vis

a)

b)

c)

d)

e)

b)

H,

C3_6 cycloalkyl,

phenyl,

C1_6 acyl,

C1_8 alkyl optionally substituted with OH, C1_6 alkoxy which can be

substituted with OH, 21 5-, or 6-membered aromatic heterocyclic

moiety having one to three atoms selected from the group consisting of

S, N, and O, phenyl optionally substituted with OH, CF3, halo, -N02,

C1_4 alkoxy, -NR83R84, or

I 85 2 or

V N—(CH2)'— 9K

CH2, or

-25-
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c) NR8-7;

R83 and R84 at each occurrence are the same or different and are

a) H, or

b) C1_4 alkyl;

R85 is

a) OH,

b) C1_4 alkoxy, or

c) -NR88 R89;

R86 is

a) H, or

b) C1_7 alkyl optionally substituted with indolyl, OH, mercaptyl,

imidazoly, methylthio, amino, phenyl optionally substituted with OH,

-C(=O)-NH2, -COZH, or -C(=NH)-NH2;

R87 is

a) H,

b) phenyl, or

C1_6 alkyl optionally substituted by OH;

R88 and R89 at each occurrence are the same or different and are

a)

b)

c)

d)

R90 is

a)

b)

d)

R91 is

H,

C1_5 alkyl

C3_6 cycloalky, or

phenyl;

C1_8 alkyl optionally substituted with C1_6 alkoxy or C1_6 hydroxy,

C3_6 cycloalkyl, a 6-membered aromatic optionally benzo-fused

heterocyclic moiety having one to three nitrogen atoms, which can in

turn be substituted with one or two -N02, CF3, halo, -CN, OH, C1_5

’ alkyl, C1_5 alkoxy, or C1_5 acyl;

/‘\
V N“ (CH2);-

phenyl, or

pyridyl;
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a)

b)

d)

PCT/US98/09889

C146 alkyl,

C2_16 alkenyl,

wherein the substituents (a) and (b) can be optionally substituted with

C1_6 alkoxycarbonyl, or a 5-, 6-, 7-membered aromatic heterocyclic

moiety having one to three atoms selected from the group consisting of

S, N, and 0,

an aromatic moiety having 6 to 10 carbon atoms, or

a 5-, 6-, 7-membered aromatic heterocyclic moiety having one to three

atoms selected from the group consisting of S, N, and 0,

wherein the substituents (c) and (d) can be optionally substituted with

carboxyl, halo, -CN, formyl, CF3, -N02, C1_6 alkyl, C1_6 alkoxy, C1_6

acyl, C1_6 alkylthio, or C1_6 alkoxycarbonyl;

R92 and R93 at each occurrence are the same or different and are

a) H,

b) phenyl,

c) C1_6 alkyl, or

d) benzyl;

R94 and R95 at each occurrence are the same or different and are

a) H,

b) OH,

c) CH; alkyl optionally substituted with —NR83 R84, or

d) R94 and R95 taken together are :0;

R96 is

a) an aromatic moiety having 6 to 10 carbon atoms,

b) a 5-, or 6-membered aromatic optionally benzo-fused

heterocyclic moiety having one to three atoms selected from the group

consisting of S, N, and 0,

wherein the substituents (a) and (b) which can in turn be substituted

with one or three -N02, CF3, halo, -CN, OH, phenyl, C1_5 alkyl, C1_5

alkoxy, or C1_5 acyl,

c) morpholinyl,

(1) OH,

e) C1_6 alkoxy,

f) -NR83R84,

g) -C(=O)-R97, or

-27-
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h) o ;

< K}O

a) morpholinyl,

b) OH, or

c) CL6 alkoxy;

h is 1, 2, or 3;

i is 0, 1, or 2;

j is 0 or 1;

k is 3, 4, or 5;

1 is 2 or 3;

In is 4 or 5;

n is 0, 1, 2, 3, 4, or 5;

p is 0, 1, 2, 3, 4, or 5; with the proviso that n and p together are 1, 2, 3, 4, or 5;

q is 1, 2, 3, or 4;

r is 2, 3, or 4;

t is 0, 1, 2, 3, 4, 5, or 6;

uis1or2.

DETAILED DESCRIPTION OF THE INVENTION

The new compounds of the invention can be prepared using known

compounds and intermediates of oxzolidinones, isoxazolines and butyolactones as

intermediates and synthetic methods known in the art. Thioamides of the invention

can typically be prepared by the reaction of the corresponding amide with

Lawesson's reagent.

Compounds disclosed in the following publications are suitable intermediates

for preparation of the compounds of this invention and are hereby incorporated by

reference for their disclosure of suitable compounds that can be converted to the

subject thiocarbonyl derivatives.

U.S. Patents 5,225,565; 5,182,403; 5,164,510; 5,247,090; 5,231,188; 5,565,571;

5,547,950; and 5,523,403.

PCT Application and publications PCT/US93/04850, W094/01110;

PCT/US94/08904, W095/07271; PCT/US95/02972, W095/25106; PCT/US95/10992,

W096/13502; PCT/US96/05202, W096/35691; PCT/US96/12766; PCT/US96/13726;

-28-

1632



1633

10

15

20

25

30

35

W0 98/54161 PCT/US98/09889

PCT/US96/14135; PCT/US96/17120; PCT/US96/19149; PCT/US97/01970;

PCT/US95/12751, W096/15130; and PCT/US96/00718, W096/23788.

Chemical conversion techniques for converting various intermediates having

a CHZNHZ on the oxazolidinone ring to CHZNH-C(S)-CH3 is disclosed by Hartke, K.,

Barrmeyer, S., J. prakt. Chem. 1996, 338, 251-6. Similarly, conversion of

CH2NHC(=0)CH3 to CH2NHC(S)NHCH3 is reported by Cava, M.P.; Levinson, M.I.,

Thionation Reactions of Lawesson's Reagents, Tetrahedron 1985, 41, 5061-87.

For the purpose of the present invention, the carbon content of various

hydrocarbon containing moieties is indicated by a prefix designating the minimum

and maximum number of carbon atoms in the moiety, i.e., the prefix Ci_j defines the

number of carbon atoms present from the integer "i" to the integer "j", inclusive.

Thus, C1_4 alkyl refers to alkyl of 1-4 carbon atoms, inclusive, or methyl, ethyl,

propyl, butyl and isomeric forms thereof.

The terms "C1_2 alkyl", "C1_3 alkyl", "C1_4 a1kyl", "C1_5 alkyl", "C1_6 alkyl",

"C1_8 alkyl", and "C1_16 alkyl" refer to an alkyl group having one to two, one to

three, one to four, one to five, one to six, one to eight, or one to sixteen carbon atoms

respectively such as, for example, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,'

octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl and their isomeric forms

thereof. .

The terms "C24 alkenyl", "C2_5 alkenyl", "C2_8 alkenyl", "C2_14 alkenyl" and

"C246 a1kenyl" refer to at least one double bond alkenyl group having two to four,

two to five, two to eight, two to fourteen, or two to sixteen carbon atoms, respectively

such as, for example, ethenyl, propenyl, butenyl, pentenyl, pentdienyl, hexenyl,

hexdienyl, heptenyl, heptdienyl, octenyl, octdienyl, octatrienyl, nonenyl, nonedienyl,

nonatrienyl, undecenyl, undecdienyl, dodecenyl, tridecenyl, tetradecenyl and their

isomeric forms thereof.

The terms "C2_5 alkynyl", "C2_8 alkyny1", and "C240 a1kynyl" refer to at least

one triple bond alkynyl group having two to five, two to eight, or two to ten carbon

atoms respectively such as, for example,‘ ethynyl, propynyl, butynyl, pentynyl,

pentdiynyl, hexynyl, hexdiynyl, heptynyl, heptdiynyl, octynyl, octdiynyl, octatriynyl,

nonynyl, nonediynyl, nonatriynyl and their isomeric forms thereof.

The terms "C3_4 cycloalkyl", "C3_6 cycloalkyl", "C5_6 cycloalkyl", and "C3_8

cycloalkyl" refer to a cycloalkyl having three to four, three to six, five to six, or three

to eight carbon atoms respectively such as, for example, cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and their isomeric forms thereof.

The terms "C1_4 alkoxy", "C1_6 alkoxy", and "C1_8 alkoxy" refer to an alkyl
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group having one to four, one to six, or one to eight carbon atoms respectively

attached to an oxygen atom such as, for example, methoxy, ethoxy, propyloxy,

butyloxy, pentyloxy, hexyloxy, heptyloxy, or octyloxy and their isomeric forms

thereof.

The terms "C1_6 alkylamino", and "C1_8 alkylamino" refer to an alkyl group

having one to six, or one to eight carbon atoms respectively attached to an amino

moiety such as, for example, methylamino, ethylamino, propylamino, butylamino,

pentylamino, hexylamino, heptylamino, or octoylamino and their isomeric forms

thereof.

The terms "C1_6 dialkylamino", and "C1_8 dialkylamino" refer to two alkyl

groups having one to six, or one to eight carbon atoms‘ respectively attached to an

amino moiety such as, for example, dimethylamino, methylethylamino, diethylamino,

dipropylamino, methypropylamino, ethylpropylamino, dibutylamino, dipentylamino,

dihexylamino, methylhecylamino, diheptylamino, or dioctoylamino and their isomeric

forms thereof.

The terms "C1_3 acyl", "C1_4 acyl", "C1_5 acy1", "C1_6 acyl", "C1_8 acyl", and

"C2_8 acyl" refer to a carbonyl group having an alkyl group of one to three, one to

four, one to five, one to six, one to eight, or two to eight carbon atoms.

The terms "C1_4 alkoxycarbonyl", "C1_6 alkoxycarbonyl", and "C1_8

~ alkoxycarbonyl" refer to an ester group having an alkyl group of one to four, one to

six, or one to eight carbon atoms.

The term "C1_8 alkyl phenyl" refers to an alkyl group having one to eight

carbon atoms and isomeric forms thereof which is substituted with at least one

phenyl radical.

The term "C2_8 alkenyl phenyl" refers to a at least one double bond alkenyl

group having one to eight carbon atoms and isomeric forms thereof which is

substituted with at least one phenyl radical.

The term "C1_8 alkyl pyridyl" refers to an alkyl group having one to eight

carbon atoms and isomeric forms thereof which is substituted with at least one

pyridyl radical.

The term "C1_8 hydroxyl" refers to an alkyl group having one to eight carbon

atoms and isomeric forms thereof attached to a hydroxy group. .

The term "C1_8 alkylsulfonyl" refers to an alkyl group having one to eight

carbon atoms and isomeric forms thereof attached to a S02 moiety.

The term "C1_6 alkylthio" refers to an alkyl group having one to six carbon

atoms and isomeric forms thereof attached to a sulfur atom.
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The term "Het" refers to 5 to 10 membered saturated, unsaturated or

aromatic heterocyclic rings containing one or more oxygen, nitrogen, and sulfur

forming such groups as, for example, pyridine, thiophene, furan, pyrazoline, pyrimi-

dine, 2-pyridyl, 3—pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 3-

pyridazinyl, 4-pyridazinyl, 3-pyrazinyl, 2-quinolyl, 3-quinolyl, 1-isoquinolyl, 3-

isoquinolyl, 4-isoquinolyl, 2-quinazolinyl, 4-quinazolinyl, 2-quinoxalinyl, 1-

phthalazinyl, 4-oxo-2-imidazolyl, 2-imidazolyl, 4-imidazolyl, 3-isoxazolyl, 4-isoxazolyl,

5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-oxazolyl, 4~oxazolyl, 4-oxo-2-

oxazolyl, 5-oxazolyl, 4,5,-dihydrooxazole, 1,2,3-oxathiole, 1,2,3-oxadiazole, 1,2,4-

oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-

isothiazole, 4-isothiazole, 5-isothiazole, 2-indolyl, 3-indolyl, 3-indazolyl, 2-

benzoxazolyl, 2-benzothiazolyl, 2-benzimidazolyl, 2-benzofuranyl, 3-benzofuranyl,

benzoisothiazole, benzisoxazole, 2-furanyl, 3-furanyl, 2-thienyl, 3-thienyl, 2-pyrrolyl,

3—pyrrolyl, 3-isopyrrolyl, 4—isopyrrolyl, 5-isopyrrolyl, 1,2,3,-oxathiazole-1—oxide, 1,2,4-

oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, 5-oxo—1,2,4-oxadiazol-3-yl, 1,2,4-thiadiazol-3-yl,

1,2,4-thiadiazol-5-yl, 3—oxo-1,2,4-thiadiazol-5-yl, 1,3,4-thiadiazol-5—yl, 2-oxo-1,3,4-

thiadiazol-5-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,2,3,4-tetrazol-5-yl, 5-oxazolyl, 1-

pyrrolyl, 1-pyrazolyl, 1,2,3—triazol-1-yl, 1,2,4-triazol-1-yl, 1-tetrazolyl, 1-indolyl, 1-

indazolyl, 2-isoindolyl, 7-oxo-2-isoindolyl,1-purinyl, 3-isothiazolyl, 4-isothiazolyl and

5-isothiazolyl, 1,3,4,-oxadiazole, 4-oxo-2-thiazolinyl, or 5-methyl-1,3,4-thiadiazol-2—yl,

thiazoledione, 1,2,3,4-thiatriazole, 1,2,4-dithiazolone. Each of these moieties may be

substituted as appropriate.

The term halo refers to fluoro, chloro, bromo, or iodo.

The compounds of the present invention can be converted to their salts,

where appropriate, according to conventional methods.

The term "pharmaceutically acceptable salts" refers to acid addition salts

useful for administering the compounds of this invention and include hydrochloride,

hydrobromide, hydroiodide, sulfate, phosphate, acetate, propionate, lactate,

mesylate, maleate, malate, succinate, tartrate, citric acid, 2-hydroxyethyl sulfonate,

fumarate and the like. These salts may be in hydrated form.

When Q is the structure of

‘\(cHgp ”

the dotted line in the heterocyclic ring means that this bond can be either single or

double. In the case where the dotted line is a double bond, the R39 group will not be
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present.

The compounds of Formula I of this invention contain a chiral center at C5 of

the isoxazoline ring, and as such there exist two enantiomers or a racemic mixture

of both. This invention relates to both the enantiomers, as well as mixtures

containing both the isomers. In addition, depending on substituents, additional

chiral centers and other isomeric forms may be present in any of A or R1 group, and

this invention embraces all possible stereoisomers and geometric forms in these

groups.

The compounds of this invention are useful for treatment of microbial

infections in humans and other warm blooded animals, under both parenteral and

oral administration.

The pharmaceutical compositions of this invention may be prepared by

combining the compounds of this invention with a solid or liquid pharmaceutically

acceptable carrier and, optionally, with pharmaceutically acceptable adjuvants and

excipients employing standard and conventional techniques. Solid form composi-

tions include powders, tablets, dispersible granules, capsules, cachets and

suppositories. A solid carrier can be at least one substance which may also function

as a diluent, flavoring agent, solubilizer, lubricant, suspending agent, binder, tablet

disintegrating agent, and encapsulating agent. Inert solid carriers include

magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin,

starch, gelatin, cellulosic materials, low melting wax, cocoa butter, and the like.

Liquid form compositions include solutions, suspensions and emulsions. For

example, there may be provided solutions of the compounds of this invention

dissolved in water and water-propylene glycol and water-polyethylene glycol

systems, optionally containing suitable conventional coloring agents, flavoring

agents, stabilizers and thickening agents.

Preferably, the pharmaceutical composition is provided employing

conventional techniques in unit dosage form containing effective or appropriate

amounts of the active component, that is, the compound according to this invention.

The quantity of active component, that is the compound according to this

invention, in the pharmaceutical composition and unit dosage form thereof may be

varied or adjusted widely depending upon the particular application, the potency of

the particular compound, the desired concentration. Generally, the quantity of

active component will range between 0.5% to 90% by weight of the composition.

In therapeutic use for treating, or combatting, bacterial infections in warm-

blooded animals, the compounds or pharmaceutical compositions thereof will be
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administered orally and/or parenterally at a dosage to obtain and maintain a

concentration, that is, an amount, or blood-level of active component in the animal

undergoing treatment which will be antibacterially effective. Generally, such

antibacterially effective amount of dosage of active component will be in the range of

about 0.1 to about 100, more preferably about 3.0 to about 50 mg/kg of body

weight/day. It is to be understood that the dosages may vary depending upon the

requirements of the patient, the severity of the bacterial infection being treated, and

the particular compound being used. Also, it is to be understood that the initial

dosage administered may be increased beyond the above upper level in order to

rapidly achieve the desired blood—level or the initial dosage may be smaller than the

optimum and the daily dosage may be progressively increased during the course of

treatment depending on the particular situation. If desired, the daily dose may also

be divided into multiple doses for administration, e.g., 2-4 four times per day.

When the compounds according to this invention are administered

parenterally, i.e., by injection, for example, by intravenous injection or by other

parenteral routes of administration. Pharmaceutical compositions for parenteral

administration will generally contain a pharmaceutically acceptable amount of the

compound or a soluble salt (acid addition salt or base salt) dissolved in a

pharmaceutically acceptable liquid carrier such as, for example, water-for-injection

and a buffer to provide a suitably buffered isotonic solution, for example, having a

pH of about 3.5-6. Suitable buffering agents include, for example, trisodium

orthophosphate, sodium bicarbonate, sodium citrate, N-methylglucamine, L(+)-lysine

and L(+)-arginine to name but a few representative buffering agents. The compound

of this invention generally will be dissolved in the carrier in an amount sufficient to

provide a pharmaceutically acceptable injectable concentration in the range of about

1 mg/mL to about 400 mg/mL of solution. The resulting liquid pharmaceutical

composition will be administered so as to obtain the above-mentioned antibacterially

effective amount of dosage. The compounds according to this invention are

advantageously administered orally in solid and liquid dosage forms.

MIC Test Method

The in mg MlCs of test compounds were determined by a standard agar

dilution method. A stock drug solution of each analog is prepared in the preferred

solvent, usually DMSO:H2O (1:3). Serial 2-fold dilutions of each sample are made

using 1.0 ml aliquots of sterile distilled water. To each 1.0 ml aliquot of drug is

added 9 ml of molten Mueller Hinton agar medium. The drug-supplemented agar is

mixed, poured into 15 x 100 mm petri dishes, and allowed to solidify and dry prior to
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inoculation.

Vials of each of the test organisms are maintained frozen in the vapor phase

of a liquid nitrogen freezer. Test cultures are grown overnight at 35°C on the

medium appropriate for the organism. Colonies are harvested with a sterile swab,

and cell suspensions are prepared in Trypticase Soy broth (TSB) to equal the

turbidity of a 0.5 McFarland standard. A 1:20 dilution of each suspension is made in

TSB. The plates containing the drug supplemented agar are inoculated with a 0.001

ml drop of the cell suspension using a Steers replicator, yielding approximately 104

to 105 cells per spot. The plates are incubated overnight at 35°C.

Following incubation the Minimum Inhibitory Concentration (MIC pg/ml), the

lowest concentration of drug that inhibits visible growth of the organism, is read and

recorded. The data is shown in Tables I and II.
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As shown in Scheme 1, the intermediates II for the compounds of this

invention are also intermediates disclosed in the oxazolidinone patents and

published applications hereinabove incorporated by reference. The intermediates

IV for this invention are final products (Examples) from the oxazolidinone patents

and published applications hereinabove incorporated by reference.

As shown in Scheme 1, Step 1, and illustrated in Example 5, the

isothiocyanates III can be conveniently prepared by allowing the amine

intermediates (II) to react with 1,1‘-thiocarbonyldi-2(1H)-pyridone in solvents such

as methylene chloride at 0 to 25°C. The thioureas (Ia, R‘ = H, alkyl1_4) can then be

prepared as shown in Step 2 by the reaction of III with ammonia or the appropriate

primary amines in solvents such as 1,4-dioxane or tetrahydrofuran at 0-50°C.

Alternatively, as illustrated in Example 6 and shown in Step 3, the thioureas can be

prepared by allowing II to react with an appropriate isothiocyanate (R' - N = C = S)

in solvents such as tetrahydrofuran at 0-50°C. Thioamides (Ib, R" = H, alkyl1_4) are

prepared by allowing II to react with an appropriate dithioester (R."' S—C(=S)—R",

Step 4 as illustrated in Example 4. This reaction is carried out in aqueous-alcoholic

solvents at 0—50°C in the presence of an equivalent of an alkali metal hydroxide.

This reaction, especially when R"' is methyl or ethyl, can be catalyzed by an alkali

metal fluoride.

The reaction of II with R'”—S-C(S)-R"' (R'”=CH3, CZH5) to give Ib (Step 4) can

also be carried out in the presence of a tertiary amine base such as triethylamine in

solvents such as THF, dioxane or methylene chloride at 10-50°C for 3-48 hr.

When the reaction conditions are tolerated by the substituents on R (see, for

example, Examples 1-3) the thioamides (Ib, R" — H, alkyl1_4) can also be

conveniently prepared (Step 5) by allowing the appropriate amide intermediates (IV)

to react with reagents such as 2,4-bis(p-methoxyphenyl)-1,3-dithiadiphosphetane—2,4-

disulfide (Lawesson's Reagent) in 1,4-dioxane, benzene, toluene or tetrahydrofuran

at 60-110°C; phosphorus decasulfide and sodium carbonate in tetrahydrofuran at 20-

50°C [Brillon, D., Synthetic Communications, _2_(_), 3085 (1990)] or phosphorus

decasulfide and sodium fluoride in 1,2-dimethoxyethane at 20-50°C [Hartke, K.,

Gerber, H.-D., J. Prakt. Chem., _£‘513_8, 763 (1996)].

Compounds Ic are prepared (Step 6) by allowing II to react first with carbon

disulfide and a tertiary amine base such as triethylamine in solvent mixtures

containing water and methanol, ethanol or isopropanol at 10-50°C for 5-24 hours.

The resulting intermediate is treated with an alkylating agent (R"" X where X

represents bromo, iodo, alkylsulfonyloxy or arylsulfonyloxyl at 0—30°C to give
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compounds Ic. In Step 7, compounds Ic are allowed to react with alkali metal

alkoxide such as sodium methoxide or potassium ethoxide in the corresponding

alkanol as solvent. This reaction is conveniently carried out at the reflux

temperature of the alkanol for 1-24 hr.
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SCHEME 1

I ‘ ’ 1

N\",N
O S O

Fl—NH2 R—N:C..'—_S
STEP 1

II Ill

13.
R—NH2 R—NH—C—NH—R «r=wamw4)

la
STEP 2

ll R'—‘N:C:S (R. = H, a|ky'1,4)

STEP 3

fi fi
ll R”—S—C—R" R—NH—C R” W"=HaWWM)

STEP4 lb U
(R '= CH3, C2H5_ HOOC—cH2)

fl
Fl—-NH—C—Fl" lb (R" = H, alkylm)

IV STEP 5

S

II 1) CS2/Et3N || (R"'' = CH alkyll x=Br, L
—---> RNH{}SR“ OSO2amw,OSO2awD

2)RllIl X
STEP 6 '0

Illl S
-—-—-—>

HOR.... RNH—C—OR"" (M=[_i,.,. Na_+K.,.)

STEP 7 Id

In order to more fully illustrate the nature of the invention and the manner

of practicing the same, the following experimental examples are presented.
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EXAMPLE 1: (S)-N—[[3-[3-Fluoro—4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyllthioacetamide (I)

 

NH-C-CH3 NH—C—CH3

5
II S

0 »~eo©»:.:.r;@oc~a 0/*\

o N—©»NJLO 0 S o/_\N—C>»NJl‘o S
F . H 1.4-dioxane F u

H
C15”2oFNa°33

I

A stirred mixture of II (PCT/US94/08904, 3.37 g, 10.0 mmol) in dry dioxane (100

mL), under nitrogen was treated with Lawesson's Reagent (4.04g, 10.0 mml),

warmed to reflux during 1 h and refluxed for 1.5 h. The reaction was complete by

TLC on silica gel with 10% MeOH-CHCI3. It was kept at ambient temperature for

18 h and concentrated in vacuo. Chromatography of the residue on silica gel with

mixtures of acetone-methylene chloride containing 10-15% acetone gave the product

which was crystallized from acetone—hexane to give 1: mp 157.5-158.5 °C; HRMS

theory for C16H20FN3O3S (M+): 353.1209; found: 353.1212. Anal. calcd for

C16H20FN3O3S: C, 54.38; H, 5.38; N, 11.89; S, 9.07. Found: C, 54.21; H, 5.58; N,

11.78; S, 8.93.

EXAMPLE 2: (S)-N-[[3-[3-Fluoro-4-[4-(5-methyl-1,3,4-thiadiazol-2-yl)-1-

piperazinyl]phenyl]-2-oxo-5-oxazolidinyljmethyl]thioacetamide (2)

S
II S

MeO©—P’ \ (1)-5
rfi ~;n MN /_\ B)?s

o ’ ‘ N 0

NH ___H E
NHAc NI+O—CH_;

 N-N /j

+sc’“s’“'L,

2‘ C19tbFN9z'52
2

According to Example 1, for the preparation of 1, 21 (PCT/US97/01970) was allowed

to react with Lawesson's Reagent in refluxing dioxane to give 2: mp 222-223 °C;

HRMS theory for C19H24FN6O2S2 (M+H"): 451.1386; found 451.1381.

EXAMPLE 3: (S)-N-[[3-[3-Fluoro-4-[2’,5’-dioxospiro[piperidine-4,4‘-imidazolidine]-

1-yl]phenyl]-2-oxo-5-oxazolidinyl]methyllthioacetamide (3).
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STEP A: (S)-N-[[3-[3-Fluoro-4-[2’,5’—dioxospiro[piperidine-4,4'-imidazolidinel-

1-yl]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetarnide (32).

 
O o 0

we «Lo "M: to
---H (N10200: ofi -"H

NHAC

C19l'fi2FN5°s

31 32

A stirred suspension of 31 (Case 4780.P CP, 0.349 g, 1.00 mmol) in 1:1 EtOH:H2O

(5 mL), under nitrogen, was treated with potassium cyanide (0.130 g, 2.00 mmol)

and ammonium carbonate (0.701 g, 7.30 mmol), warmed at 55-60 °C for 5 h 15 min

and kept at ambient temperature for 17 h 15 min. It was then chromatographed on

silica gel with mixtures of MeOH—NH4OH-CHCI3 containing 5-20% MeOH and 0.5%

NH4OH to give 0.280 g of 32: HRMS calcd for C19H22FN5O5: 419.1605 (M+); found

419.1613; Anal. calcd for C19H22FN5O5 - 1 H20: C, 52.17; H, 5.53; N, 16.01.

Found: C, 52.44; H, 5.30; N, 16.11.

STEP B: (S)-N-[[3—[3—Fluoro-4-[2’,5’—dioxospiro[piperidine~4,4’—imidazolidine]—

1-yl]phenyl]-2-oxo-5-oxazolidinyl]methyllthioacetamide (3).

E s
»»eo©P: >©o»»e

s Q 0 o 

Cu9H22FN5°a5
3

A stirred suspension of 32 (0.210 g, 0.500 mmol) in dioxane (5.0 mL), under nitrogen

was treated with Lawesson's Reagent (0.202 g, 0.500 mmol), refluxed for 4 h and

concentrated in vacuo. The residue was chromatographed on silica gel with

mixtures of MeOH-NH4OH-CHCI3 containing 1-10% MeOH and 0.1-0.5% NH4OH

and the resulting product was crystallized from MeOH-CHCI3-EtOAc to give 0.0491

g of 3: mp 218.5 °C; HR FAB MS theory for C19H22FN5O4S (M+): 435.1376;

found 435.1370. Anal. calcd for C191-I22FN5O4S - 0.5 H20: C, 51.34; H, 5.21; N,

15.76. Found: C, 51.69; H, 5.00; N, 15.25.
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EXAMPLE 4: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyllthioacetamide (4).

8
ll

H,c -C—SEt 

KOH I NaF

o
r—\

o N NJL0
\_./ ,,_H sF H

un-c—cn,

/T ,10 N N 0

F NH,
41

c ,5H2°FN,D;.S
4

A solution of 41 (148 mg, 0.500 mmol) and 0.97 M KOH (0.515 mL) in absolute

EtOH (5 mL) was added to a solution of ethyl dithioacetate (57 t1L, 0.50 mmol) and

sodium fluoride (20 mg, 0.47 mmol) in absolute EtOH (5 mL) and the mixture was

kept at ambient temperature for 3 h 40 min. Additional ethyl dithioacetate (5 p.L) was

added after I h 55 min and additional 0.97 M KOH (40 mL) and sodium fluoride (6

mg) were added to the mixture after 3h 5 min. The reaction was followed by TLC on

silica gel with 10% MeOH—CHCl3 and 30% acetone—CH2Cl2. The major product had

an Rf on TLC that was the same as that of 4.

EXAMPLE 5: (S)—N—[[3-[3-Fluoro-4-(4-morpholinyl)phcnyl]—2-oxo—5—

oxazolidinyl]methyl]thiourea (5).

STEP A:

/—\ JOLO N NO

\_/ \_(...HF N=C=S

0
/—\ O 0

o N NJLO —-——————>

U ‘-0
F NH?

51 C‘5HmFN3O3S

A solution of 51 (PCT/US94/08904, 2.07 g, 7.00 mmol) in CHZCIZ was added,

dropwise during 30 min, under nitrogen to an ice cold, stirred solution of 1,1’-

thiocarbonyldi-2(ll-I)-pyridone (1.95 g, 8.40 mmol) in CHZCIZ (70 mL). The mixture

was warmed slowly to ambient temperature and kept for 18 h. It was then diluted with

CH2Cl2, washed with water and aqueous NaCl, dried (Na2SO4) and concentrated.

Chromatography of the residue on silica gel with 10% acctonitrile-CHZCI2 gave 1.60 g

of the isothiocyanate: HRMS theory for C15H|6FN3O3S (M+): 337.0896; found
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337.0888.

STEP B:

O

OQNQNKO S
F H...H

NH -C—NH2
C ,5H ,9FN,03S

5

o
r\ NH

0 N NJLO —°—>
\_/ “H

F N =C=S

Anhydrous ammonia was bubbled for 7 min through a stirred solution of the product

from Step I (1.00 g, 2.96 mmol) in THF (10 mL) and the mixture was kept at ambient

temperature for 3 h 25 min and concentrated in vacuo. Crystallization of the residue

from acetone-hexane gave 0.861 g of 5: mp 199—199.5 °C; MS m/z 354 (M+). Anal.

calcd for C15Hl9FN4O3S: C, 50.84; H, 5.40; N, 15.81. Found: C, 50.87; H, 5.39; N,

15.72.

EXAMPLE 6: (S)-N-[[3-[3—F1uoro—4—(4—morpho1iny1)pheny1]-2-oxo—5—

oxazolidinyl]methyl]-N’-methylthiourea (6).

cH,Ncs 
o

o N NJLO
\_/ ,,_,, sF II

we NH-C-NHCH,

O

O N NJLO
\_/ ...HF

61
c.5H,, l=N.o._,s

6

A stirred solution of methyl isothiocyanate (93 mg, 1.27 mmol) in THF, was treated

with 61 (295 mg, 1.00 mmol), kept at ambient temperature for 18 h and concentrated in

vacuo. The residue was recrystallized from EtOAc-hexane to give 246 mg of 6: mp

158-160 °C; MS m/z 368 (M+). Anal. calcd for Cl6H21FN4O3S: C, 52.16; H, 5.74; N,

15.21. Found: C, 52.20; H, 5.85; N, 15.17.
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EXAMPLE 7 (S)-cis-N-[[3-[3-Fluoro-4—(tetrahydro-1-oxido-2H-thiopyran-4-

y1)phenyl]-2-oxo-5-oxazolidinyl]methyllethanethioamide

°‘\V

 Jk S
t o Ll

L<Z.I‘/ \"‘~

A mixture of (S)—(-)-N-[[3—[3—fluoro-4-(3,6—dihydro—2H-thiopyran-4-

yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide S-oxide (4.50 g, can be obtained

Step 1:

according to the procedures disclosed in International Publication No. WO 97/09328)

and platinum oxide (697 mg) in methanol (164 mL) is shaken on the Parr apparatus

under a hydrogen atmosphere at 40 psi for 18 hours. The catalyst is then removed

by filtration through Celite, and the filtrate is concentrated under reduced pressure

and the residue chromatographed on silica gel (230 - 400 mesh, 350 g), eluting with

a gradient of methanol/methylene chloride (3/97 — 7/93). Pooling and concentration

of those fractions with an Rf = 0.44 by TLC (methanol/chloroform, 10/90) gives (S)-

cis-(-)-N-[[3-[3—Fluoro-4-(tetrahydro-1-oxido-2H—thiopyran-4-yl)phenyl]-2-oxo-5-

oxazolidinyllmethyllacetamide, mp 203 - 204°C.

Step 2: A mixture of the compound prepared in Step 1 (2.50 g) and

hydroxylamine hydrochloride (2.36 g) in pyridine (30.6 mL) and ethanol (3.4 mL) is

stirred in a screw—cap vial at 100°C for 22 hrs and at ambient temperature for 16

hrs, during which additional hydroxylamine hydrochloride (944 mg) and pyridine (4

mL) is added. The reaction mixture is then concentrated under reduced pressure,

diluted with saturated aqueous sodium bicarbonate (100 mL) and saline (50 mL),

adjusted to pH 11 with solid sodium carbonate and extracted with

methanol/methylene chloride (10/90, 5 x 100 mL). The combined organic phase is

concentrated under reduced pressure, and the crude product is chromatographed on

silica gel (230 - 400 mesh, 150 g), eluting with a gradient of methanol/methylene

chloride (6/94 — 10/90). Pooling and concentration of those fractions with an Rf =

0.14 by TLC (methanol/chloroform, 10/90) gives (S)—cis-3-[3-fluoro-4-(tetrahydro—1-

oxido-2H-thiopyran-4-yl)phenyl]-5-aminomethyl-2-oxazolidinone, mp 159 - 161°C.

Step 3: A solution of ethyl dithioacetate (105 mL, 0.919 mmol) and sodium

fluoride (39 mg, 0.919 mmol) in ethanol (9.2 mL) under a nitrogen atmosphere was

treated with a mixture of (S)-cis-3-[3-fluoro-4-(tetrahydro-1—oxido-2H-thiopyran-4-

-47-

1651



1652

10

15

20

25

30

35

W0 98/54161 PCT/US98/09889

yl)phenyl]-5-aminomethyl—2-oxazolidinone, as prepared in Step 2,(300 mg, 0.919

mmol) and aqueous potassium hydroxide (1M, 0.92 mL) in ethanol (46 mL). The

resulting solution was stirred at ambient temperature for 4 hours and was then

diluted with methylene chloride (150 mL) and washed with water (50 mL), aqueous

potassium hydrogen sulfate (1M, 50 mL) and brine (25 mL). The organic phase was

dried over anhydrous sodium sulfate and concentrated in uacuo, and the crude

product was triturated with methylene chloride/diethyl ether and filtered to give the

title compound, mp 176 - 177°C (dec.).

EXAMPLE 8 (S)-cis-[[3-[3-Fluoro-4-(tetrahydro-1-oxido-2H-thiopyran—4—

yl)phenyl]-2-oxo-5-oxazolidinyllmethyllthiourea

X.

F /U\, E]
\—/\/K N»

Step 1: A solution of 1,1'—thiocarbonyldi—2(1H)—pyridone (235 mg, 1.01

mmol) in anhydrous methylene chloride (10 mL) at 0°C under a nitrogen

atmosphere was treated with a solution of (S)-cis—3—[3—fluoro—4—( tetrahydro—1—oxido—

2H-thiopyran-4-yl)phenyl]-5-aminomethyl-2-oxazolidinone, as prepared in Example

7, Step 2, (275 mg, 0.843 mmol) in anhydrous methylene chloride (34 mL) over 30

minutes. The resulting mixture was stirred at 0°C for 30 minutes and at ambient

temperature for 1 hour and was then diluted with methylene chloride (40 mL),

washed with water (25 mL) and brine (25 mL), dried over anhydrous sodium sulfate

and concentrated in vacuo. The crude product was chromatographed on silica gel

(70 - 230 mesh, 20 g), eluting with acetonitrile/methylene chloride (40/60), and those

fractions with an Rf = 0.07 by TLC (acetonitrile/methylene chloride, 30/70) were

pooled and concentrated to give (S)—cis-3-[3-F1uoro-4-(tetrahydro-1-oi<ido-2H-

thiopyran-4-yl)phenyl]-5-isothiocyanatomethyl-2—oxazolidinone, mp 187 - 190°C

(dec.).

Step 2: A solution of (S)-cis-3-[3-fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-

yl)phenyl]-5-isothiocyanatomethyl-2-oxazolidinone (Step 1, 290 mg, 0.787 mmol) in

anhydrous tetrahydrofuran (39 mL) at 0°C under a nitrogen atmosphere was treated
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(bubbled) with a stream of ammonia gas for 5 minutes. The reaction pot was sealed,

and the resulting mixture was stirred at 0°C for 1 hour. The excess ammonia was

then removed under a stream of nitrogen, and the reaction mixture was

concentrated in vacuo to give the crude product. Recrystallization from

methanol/methylene chloride/diethyl ether gave the title compound, mp 206 - 208°C

(dec.).

EXAMPLE 9

yl)phenyl]-2-oxo-5-oxazolidinyl]methyllethanethioamide

oa,,__. .5.

 $ 0

(S)-(-)~N-ll3—[3-fluoro-4-(3,6-dihydro-2H—thiopyran-4-yl)phenyl] -2-oxo-

5-ox azolidinyllmethyllacetamide S—oxide (disclosed in International Publication No.

(S)-trans-N-[[3-[3—Fluoro-4—(tetrahydro-1-oxido-2H-thiopyran-4-

S

H

/\CN,
;._z

Step 1:

W0 97/09328) may be reduced to the corresponding cis- and trans-sulfoxides by

catalytic hydrogenation in the presence of a catalyst and solvent. Alternatively, the

sulfide by product of this reduction reaction can be oxidized with an oxidizing agent

such NaIO4 or meta—chloroperoxybenzoic acid in solvent to provide the cis- and

trans-sulfoxides. The isomeric mixture can then be separated by chromatography to

isolate the trans-sulfoxide, mp 211 - 212°C (dec.). A mixture of the trans-sulfoxide,

(S)-trans-(-)-N-[[3-[3-fluoro—4-(tetrahydro—1-oxido—2H-thiopyran-4-yl)phenyl]-2-oxo—5—

oxazolidinyllmethyllacetamide, (0.90 g) and hydroxylamine hydrochloride (0.85 g) in

pyridine (11.0 mL) and ethanol (1.2 mL) is stirred in a screw-cap vial at 100°C for

23 hrs and at ambient temperature for 19 hrs, during which additional

hydroxylamine hydrochloride (340 mg) and pyridine (1 mL) is added. The reaction

mixture is then concentrated under reduced pressure, diluted with saturated

aqueous sodium carbonate (50 mL) and saline (50 mL) and extracted with

methanol/methylene chloride (10/90, 6 x 100 mL). The combined organic phase is

concentrated under reduced pressure, and the crude product is chromatographed on

silica gel (230 - 400 mesh, 45 g), eluting with a gradient of methanol/methylene

chloride (7.5/92.5 - 10/90). Pooling and concentration of those fractions with an Rf =
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0.14 by TLC (methanol/chloroform, 10/90) gives (S)~trans-3-[3-fluoro-4-(tetrahydro-L

oxido-2H-thiopyran-4-y1)phenyl]-5-aminomethyl-2-oxazolidinone, mp 138 - 140°C.

Step 2: A solution of ethyl dithioacetate (105 mL, 0.919 mmol) and sodium

fluoride (39 mg, 0.919 mmol) in ethanol (9.2 mL) under a nitrogen atmosphere was

treated with a mixture of (S)-trans-3-{3-fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4-

yl)phenyl]-5-aminomethyl-2—oxazolidinone, as prepare in Step 1, (300 mg, 0.919

mmol) and aqueous potassium hydroxide (1M, 0.92 mL) in ethanol (46 mL). The

resulting solution was stirred at ambient temperature for 17 hours and was then

diluted with methylene chloride (150 mL), washed with water (2 x 50 mL) and brine

(25 mL), dried over anhydrous sodium sulfate and concentrated in vacuo. The crude

product was chromatographed on silica gel (230 - 400 mesh, 35 g), eluting with

methanol/methylene chloride (3/97), and those fractions with an Rf = 0.56 by TLC

(methanol/chloroform, 10/90) were pooled and concentrated and the residue

recrystallized from methylene chloride/diethyl ether to give the title compound, mp

193 - 194°C (dec.).

EXAMPLE 10 (S)~trans-[[3-[3-Fluoro-4-(tetrahydro-1-oxido-2H-

thiopyran-4-yl)phenyl]-2-oxo-5-oxazolidinyl]methyllthiourea

O},
os+

Jk S
F N o '6!’ \

\—A/pug NH2
Fl

Step 1: A solution of 1,1'-thiocarbonyldi-2(1H)-pyridone (192 mg,

0.827 mmol) in anhydrous methylene chloride (8.3 mL) at 0°C under a nitrogen

atmosphere was treated with a solution of (S)-trans-3-[3-fluoro-4—(tetrahydro-1-oxido-

2H—thiopyran-4-yl)phenyl]—5—aminomethyl-2-oxazolidinone, as prepared in Example

9, Step 1, (225 mg, 0.689 mmol) in anhydrous methylene chloride (28 mL) over 30

minutes. The resulting mixture was stirred at 0°C for 30 minutes and at ambient

temperature for 40 minutes and was then diluted with methylene chloride (20 mL),

washed with water (15 mL) and brine (15 mL), dried over anhydrous sodium sulfate

and concentrated in vacuo. The crude product was chromatographed on silica gel

(32 - 63 mm, 40 g), eluting with a gradient of acetonitrile/methylene chloride (30/70 -
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60/40) under 15 psi N2, and those fractions with an Rf: 0.12 by TLC

(acetonitrile/methylene chloride, 30/70) were pooled and concentrated to give (S)-

trans-3-[3-Fluoro-4-(tetrahydro-1-oxido-2H-thiopyran-4- yl)phenyl]-5-

isothiocyanatomethyl—2-oxazolidinone, mp 165 - 167°C.

Step 2: A solution of (S)-trans-3-[3-fluoro-4-(tetrahydro—1-oxido-2H-

thiopyran-4—yl)phenyl]-5-isothiocyanatomethyl-2-oxazolidinone (Step 1, 230 mg, 0.624

mmol) in anhydrous tetrahydrofuran (31.2 mL) at 0°C under a nitrogen atmosphere

was treated (bubbled) with a stream of ammonia gas for 5 minutes. The reaction

pot was sealed, and the resulting mixture was stirred at 0°C for 1 hour. The excess

ammonia was then removed under a stream of nitrogen, and the reaction mixture

was concentrated in vacuo to give the crude product. Trituration with

methanol/methylene chloride/diethyl ether gave the title compound, mp 209 - 210°C

(dec.).

EXAMPLE 11 (S)-N-[[3-[3—F1uoro-4-(tetrahydro-1,1-dioxido-2H-

thiopyran~4-yl)pheny1]-2-oxo-5-oxazolidinyl]methyl]ethanethioamide

0, S

, Step 1: Starting with (S)-cis-(—)-N-il3-[3-Fluoro-4-(tetrahydro—1-oxido-

2H-thiopyran—4-yl)phenyl]-2-oxo-5-oxazolidinyllmethyllacetamide as prepared in

Example 7, Step 1, and following the general procedure of Step 2, and making non-

critical variations by substituting (S)-(-)-N-[[3—[3-fluoro-4-(tetrahydro-2H-thiopyran—4-

y1)phenyl]-2-oxo-5-oxazolidinyllmethyl]acetamide S,S-dioxide (disclosed in

International Publication No. WO 97/09328) for (S)-cis-(—)-N-[[3-[3-fluoro-4-

(tetrahydro—1-oxido-2H-thiopyran-4-yl)phenyl]-2-oxo-5-oxazolidinyl]methyllacetamide,

the product (S)-(-)—3-[3-Fluoro-4-(tetrahydro—1,1-dioxido—2H-thiopyran-4—yl)phenyl]-5-

arninomethyl-2-oxazolidinone is obtained, mp 194°C (dec.).

Step 2: A solution of ethyl dithioacetate (100 mL, 0.876 mmol) and sodium

fluoride (37 mg, 0.876 mmol) in ethanol (8.8 mL) under a nitrogen atmosphere was
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treated with a mixture of (S)-(~)~3-[3-fluoro-4-(tetrahydro-1,1-dioxido-2H-thiopyran-4-

yl)pheny1]-5-aminomethyl-2-oxazolidinone, as prepared in Step 1, (300 mg, 0.876

mmol) and aqueous potassium hydroxide (1M, 0.88 mL) in ethanol (43.8 mL). The

resulting mixture was stirred at ambient temperature for 26 hours, during which

additional ethyl dithioacetate (50 mL, 0.438 mmol), sodium fluoride (19 mg, 0.438

mmol), aqueous potassium hydroxide (1M, 0.44 mL) and ethanol (3.0 mL) was

added, and was then diluted with methylene chloride (150 mL), washed with water

(50 mL), aqueous potassium hydrogen sulfate (1M, 50 mL) and brine (25 mL), dried

over anhydrous sodium sulfate and concentrated in vacuo. The crude product was

recrystallized from methylene chloride/diethyl ether to give the title compound, mp

186 - 187°C (dec.).

EXAMPLE 12 (S)-N-[[3-[3-F'luoro-4-(tetrahydro-1,1—dioxido-2H-

thiopyran-4-yl)phenyl]-2-oxo-5-oxazolidinyllmethyl]thiourea

023

s

ll

0

NJLO C
\—:K/N/ \NH2

5 H

H

Step 1:

in anhydrous methylene chloride (13 mL) at 0°C under a nitrogen atmosphere was

treated with a solution of (S)-(-)-3-[3-fluoro-4—(tetrahydro—1,1—dioxido-2H-thiopyran-4-

yl)phenyl]-5-aminomethyl-2-oxazolidinone, as prepared in Example 11, Step 1, (375

mg, 1.09 mmol) in anhydrous methylene chloride (88 mL) over 30 minutes. The

resulting mixture was stirred at 0°C for 30 minutes and at ambient temperature for

30 minutes and was then diluted with methylene chloride (40 mL), washed with

water (25 mL) and brine (25 mL), dried over anhydrous sodium sulfate and

concentrated in vacuo. The crude product was chromatographed on silica gel (230 —

400 mesh, 45 g), eluting with acetonitrile/methylene chloride (7 .5/92.5), and those

fractions with an Rf: 0.64 by TLC (acetonitrile/methylene chloride, 20/80) were

pooled and concentrated to give (S)-3-[3-fluoro-4-(tetrahydro-1,1-dioxido-2H-

thiopyran-4-yl)phenyl]-5-isothiocyanatomethyl-2-oxazolidinone, mp 158 - 162°C

(dec.).
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Step 2: A solution of (S)-3-[3—fluoro-4-(tetrahydro-1,1-dioxido-2H-

thiopyran-4-yl)phenyl]-5-isothiocyanatomethyl-2—oxazolidinone (Step 1, 380 mg, 0.988

mmol) in anhydrous tetrahydrofuran (49 mL) at 0°C under a nitrogen atmosphere

was treated (bubbled) with a stream of ammonia gas for 5 minutes. The reaction

pot was sealed, and the resulting mixture was stirred at 0°C for 1 hour. The excess

ammonia was then removed under a stream of nitrogen, and the reaction mixture

was concentrated in vacuo to give the crude product. Recrystallization from

methanol/methylene chloride/diethyl ether gave the title compound, mp 196 - 198°C

(dec.).

EXAMPLE 13:

oxazolidinyllmethyll-thioformamide (7).

O
1.

ONNQNRO
\_/ \ (HF

39

(S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

HCOOH

Ac2O

NH2 NHCHO

o
r—\

o N NJLO
\_/ “HF

6

A stirred mixture of acetic anhydride (0.23 mL, 0.0024 mol) and 95-97% formic acid

(0.10 mL, 0.0027 mL) was warmed, under nitrogen at 50-55 °C for 2 h, cooled to

ambient temperature and treated, portionwise during 2 min, with 398 (0.45 g,

0.0015 mol). The suspension was kept at ambient temperature for 4 h and the

resulting solution was treated with Et2O (1 mL) and kept at ambient temperature

for 18 h. The mixture was diluted with additional Et2O (10 mL) and the solid was

collected by filtration, washed with Et2O and dried to give 0.38 g of 69: MS (ES)

m/z 324 (M+H+), 346 (M+Na+); 1H NMR (300 ml-Iz, CDC13) d 3.08 (m, 4H), 3.72 (m,

2H), 3.77 (d,d, 1H), 3.89 (m, 4H), 4.04 (t, 1H), 4.80 (m, 1H), 6.33 (s, 1H), 7.05 (m,

2H), 7.45 (d,d, 1H), 8.27 (s, 1H).

 

NHCHO NH-CHS

2. o o
/'—\ S / \

O N NJL0 4 O N NJLO
¥-/ ...H \_/ ...HF F

6 7
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A stirred mixture of 6 (0.38 g, 0.00118 mol) in dioxane (20 mL), under nitrogen was

treated with 4 (0.51 g, 0.00126 mol), warmed to reflux during 30 min and kept at

this temperature for 90 min. It was then evaporated under a stream of nitrogen.

The residue was chromatographed on silica gel with 1.25% MeOH-CH2Cl2 and the

slightly impure product was rechromatographed on silica gel with 25% EtOAc-

CH2Cl2. The resulting product was crystallized from EtOAc-methyl tert-butyl ether

to give 0.114 g of 7: mp 150-155 °C (dec); IR (DRIFT) 3322, 1752 cm'1; MS(ES) mlz

340 (M+H+), 362 (M+Na+); IHNMR [300 MHz, (CD3)2SO] d 2.94 (m, 4H), 3.72 (m,

4H), 3.77 (d,cl, 1H), 3.94 (t, 2H), 4.12 (t, 1H), 4.93 (In, 1H), 7.05 (t, 1H), 7.16 (d,d,

1H), 7.47 (d,d, 1H), 9.33 (d, 1H), 10.59 (s, 1H). Anal. calcd for C15H18FN3O3S: C,

53.08; H, 5.35; N, 12.38. Found: C, 53.02; H, 5.44; N, 12.36.

EXAMPLE 14: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyllthiopropion-amide (9).

1. o 0

OHNQNKO °“==°“2°°°' ONNQNRO
\_/ F El3N \—/ F 0

39 8

ll

NH2 NH— —CH2CH3

An ice cold, stirred solution of 398 (0.395 g, 0.00134 mol) and triethyl amine (0.186

mL, 0.0027 mol) in CH2Cl2 (20 mL), under nitrogen was treated, dropwise during 2

min, with a solution of propionyl chloride (0.128 mL, 0.00147 mol) in CHQCI2 (3 mL).

The mixture was kept in the ice bath for 20 min and at ambient temperature for 1

h. It was then diluted with CH2Cl2, washed with saturated NaHCO3, water and

brine, dried (MgSO4) and concentrated. The residue (8)9 was used without further

purification in the next reaction.

8

C n SK2' 0 P:s’u 5
/—*\ “RL 3o N-@— 0
\—J F ...H 0

3 9

 

0
/—\

UQJO S
F “H n

N+C-O-50-13

A stirred mixture of the product (8) from the previous reaction and dioxane (20 mL),

under nitrogen, was treated, portionwise during 1 min, with Lawesson’s reagent
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(0.58 g, 0.0014 mol) and refluxed for 2 h; it was then concentrated. The residue was

chromatographed on silica gel with 2% MeOH-CHCI3 and the product was

crystallized from methyl tert-butyl ether to give 0.259 g of 9: mp 138-139 °C;

MS(ES) m/z 368 (M+H+), 390 (M+Na+); IR (DRIFT) 3284, 3266, 1748, 1744 cm'1;

[oc]24D +20“ (MeOH); 1H NMR[300 MHz, (CD3)2SO] d 1.12 (t, 3H), 2.56 (q, 2H), 2.94

(In, 4H), 3.72 (m, 4H), 3.78 (d,d, 1H), 3.90 (t, 2H), 4.11 (t, 1H), 4.93 (In, 1H), 7.05 (t,

1H), 7.16 (d,d, 1H), 7.47 (d,d, 1H), 10.30 (broad s, 1H). Anal. calcd for

C17H22FN3O3S: C, 55.57; H, 6.03; N, 11.44. Found: C, 55.68; H, 6.21; N, 11.37.

EXAMPLE 15: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyl]-2-chlorothioacetamide (ll).

1. 0 EL
0 N NJLO O N N O

\—/ VJ ---H OF F ll

39 1o

cucnzcocn

Et3N

 

NH2 NH—C—CH2C|

A stirred solution of 39 (1.54 g, 5.2 mmol) and triethylamine (750 mg, 7.5 mmol) in

CH2Cl2 (50 mL), under nitrogen, was treated, dropwise, during 15 min with a

solution of chloroacetyl chloride (465 mL, 5.8 mmol) in CH2Cl2 (30 mL) and kept at

ambient temperature for 18 h. It was then washed with saturated NaHCO3 and

dilute NaCl, dried (Na2SO4) and concentrated. The residue was flash

chromatographed on silica gel with 20-30% acetone-CHZCI2 to give 1.49 g of 109

which was used in the next reaction without further purification.

2. E SK
0 0"’-’&<:>_P:s’

m E.

Owwgfién 0
F N+i':—cHp

10

0013

 

O

O/_\N-<:>~NJLO
‘—’ F ---H s

N+i':-ago
11

A stirred mixture of 10 (0.371 g, 1.0 mmol) and Lawesson’s reagent (0.420 mg, 1.04

mmol) in dioxane (10 mL) was refluxed, under nitrogen for 2 h and concentrated

under reduced pressure. The residue was chromatographed on silica gel with 3-10%

acetone-CH2Cl2 to give 0.143 g of 11; MS (CI) m/z 388 (M+H*); 1H NMR (300

MHz, CDCI3) d 3.07 (m, 4H), 3.77 (d,d, 1H), 3.88 (In, 4H), 4.04 (In, 1H), 4.12 (t, 1H),
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4.35 (m, 1H), 4.61 (s, 2H), 4.98 (m, 1H), 6.96 (t, 1H), 7.08 (d,d, 1H), 7.44 (d,d, 1H),

8.69 (s, 1H). Anal. calcd for C16H19ClFN3O3S: C, 49.55; H, 4.94; N, 10.83. Found:

C, 49.38; H, 5.20; N, 10.27.

EXAMPLE 16: (S)-N-[[3-[3-Fluoro-4-(4-moropholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyll-oL,o:,oL-trifluorothioacetamide (13).

 

ll

NH2 NH-C-CF3

O (CFCO)O r—\ llr—\

o N NJLO 3 2 0 N-(::>-N 0
\_/ "H EQN \—/ L—tp oF F

39 12

An ice cold stirred solution of 39 (0.590 g, 2.0 mmol) and triethylamine (640 mL, 4.6

mmol) in CH2Cl2 (10 mL) was treated with trifluoroacetic anhydride (325 mL, 2.3

mmol) and kept in the ice bath for 10 min and then at ambient temperature. The

reaction was followed by TLC on silica gel with 30% acetone-CH2Cl2. Additional

trifluoroacetic anhydride and triethylamine were added after 3 d (64 mL / 125 mL),

4 d (100 mL / 220 mL) and 6 d (325 mL/ 1.0 mL). The reaction was complete 1 h

after the last addition; it was mixed with CH2Cl2, washed with water and dilute

NaCl, dried (Na2SO4) and concentrated. The solid residue was recrystallized from

acetone—heptane to give 0.566 g of 12: mp 161-164 °C (dec); MS(EI) m/z 391 (M+).

Anal. calcd for C16H17F4N3O4: C, 49.11; H, 4.38; N, 10.74. Found: C, 48.99; H,

4.56; N, 10.73.

09%

 

s

. . CD '3.2' I_\ 0 |P<s’u
o N(:>»NRo S
¥J F ~H o

N+5cg
12 13

o

omgwlo
¥J F ~H s

r++5«rg

A stirred mixture of 12 (0.391 g, 1.0 mmol) and Lawesson’s reagent (0.422 g, 1.1

mmol) in dioxane (10 mL) was refluxed, under nitrogen for 2 h, cooled slowly to

ambient temperature and concentrated in vacuo. The residue was flash

chromatographed on silica gel with 5—15% acetone-CH2Cl2 and the product was

crystallized from acetone—heptane to give 0.249 g of 13: mp 151-152 °C; MS(EI) m/z

407 (M+), 363, 209, 151, 95; 1H NMR (300 MHz, CDCI3) d 3.05 (m, 4H), 3.75 (d,d,
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1H), 3.37 (m, 4H), 3.95 (m, 1H), 4.14 (t, 1H), 4.32 (m, 1H), 5.01 (m, 1H), 6.92 (t, 1H),

7.05 (d,d, 1H), 7.33 (d,d, 1H), 9.03 (s, 1H). Anal. calcd for C16H17F4N3O3S: c,

47.17; H, 4.21; N, 10.31. Found: c, 47.09; H, 4.35; N, 10.27.

EXAMPLE 17 : (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl]-on-fluorothioacetamide (15).

,—( FCHC I /—\0 oc ,(l)L
1. JL 2 o N N oo N N 0

\_/ Et3N \-—/ F 0~ F

NH2

39 14

 

NH—3—cH2r=

A stirred, ice cold solution of 39 (0.590 g, 2.0 mmol) and triethylamine (611 mL, 4.4

mmol) in CH2Cl2 (10 mL), under nitrogen, was treated, dropwise, with a solution of

fluoroacetyl chloride (220 mL, 2.2 mmol) in CH2Cl2 (5 mL), kept in the ice bath for

10 min and at ambient temperature for 2 h. It was then diluted with CH2C12,

washed with water and dilute NaCl, dried (Na2SO4) and concentrated. The residue

was chromatographed on silica gel with 10-30% acetone-CHZCI2 to give 0.180 g of

14: MS(ES) m/z 356 (M+H*), 378 (M+Na+).

0
cuo P p OCH

0 3 O ‘s’|| 3/—\ s

o N—©—NJLO
\—’ 0NH-

 

ll
NH—C-—CH2F

o
/‘W

o_/~_F<;>_N\:~{;:H S
15

A solution of 14 (0.180 g, 0.507 mmol) in dioxane, under nitrogen, was treated with

Lawesson’s reagent (0.206 g, 0.51 mmol), warmed at 90-100 °C for 1 h and

concentrated in vacuo. The residue was chromatographed on silica gel with 15%

acetone-CH2Cl2 to give 0.161 g of 15: MS(EI) m/z 371 (M*); 1H NMR (300 MHz,

CDCI3) d 3.05 (In, 4H), 3.78 (d,d, 1H), 3.87 (In, 4H), 4.03 (m, 1H), 4.11 (t, 1H), 4.38

(In, 1H), 4.98 (m, 1H), 5.07 (s, 1H), 5.23 (s, 1H), 6.93 (t, 1H), 7.08 (dd, 1H), 7.42 (d,d,

1H), 8.42 (s, 1H). Anal. calcd for C16H19F2N3O3S: C, 51.74; H, 5.16; N, 11.31.

Found: C, 51.79; H, 5.31; N, 11.02.

EXAMPLE 18: (S)-N-[[3~[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyl]-oL,o:-difluorothioacetamide (17).
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1 0 JUL
,—1 JL EDC-HCI /'-\ Q0 N N o FCHCOOH ----* 0 N N 0

\_J ;:> L_(T 4'2 HOBT \_J F x_tp PF I
NH2 NH-C—CHF239 15

A stirred, ice cold mixture of 39 (0.590 g, 2.0 mmol), difluroacetic acid (190 mL, 2.0

mmol), and 1-hydroxybenzotriazole (0.297 g, 2.2 mmol) in DMF (5 mL) under

nitrogen, was treated with 1-(3—dimethylaminopropyl)-3-ethylcarbodiimide

hydrochloride (0.843 g, 4.4 mmol) and kept at ambient temperature for 18 h. It was

diluted with CH2Cl2, washed with water and dilute NaCl, dried (Na2SO4) and

concentrated. The solid residue was crystallized form EtOAc-heptane to give 0.617 g

of 16: mp 149-150 °C; 1H NMR (300 MHz, CDCI3) d 3.05 (m, 4H), 3.66 (In, 2H),

3.85 (In, 5H), 4.08 (t, 1H), 4.80 (In, 1H), 5.93 (t, J = 53.9 Hz, 1H), 6.92 (t, 1H), 7.06

(In, 2H), 7.39 (d,d, 1H); MS(EI) m/z 373 (M+). Anal. calcd for C16H18F3N3O4: C,

51.48; H, 4.86; N, 11.26. Found: C, 51.59; H, 4.91; N, 11.29.

NH—C—CHF2

o

,—( JL 4

o N—Q-—N 0 Z»
\—’ 0F II

16
NH—C—CHF2

O

OWNQNRO
\——/ sF I!

17

A stirred solution of 16 (0.373 g, 1.00 mmol) in dioxane (10 mL), under nitrogen was

treated with Lawesson’s reagent (0.404 g, 1.00 mmol), warmed at about 95 °C for 1

h and concentrated in vacuo. Chromatography of the residue on silica gel with 10%

acetone-CHZCIZ and cyrstallization of the product from EtOAc-heptane gave 0.276 g

of 17: mp 125-127 °C; MS(EI) m/z 389 (M+), 345, 305, 247, 209, 195, 151, 138, 123,

109, 95; 1H NMR (300 MHz, CDCI3) d 3.05 (In, 4H), 3.76 (d,d, 1H), 3.86 (In, 4H),

4.01 (In, 1H), 4.12 (t, 1H), 4.30 (In, 1H), 4.99 (In, 1H), 6.20 (t, J = 55.9 Hz, 1H), 6.92

(t, 1H), 7.06 (d,d, 1H), 7.38 (d,d, 1H), 8.78 (broad s, IH). Anal. calcd for

C16H18F3N3O3S: C, 49.35; H, 4.66; N, 10.79. Found: C, 49.37; H, 4.71; N, 10.83.

EXAMPLE 19: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl]-on-cyanothioacetamide (19).
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1.

O 0

° N NJLO N EDGHG o N NJLO+ E

\—J D _,.,H °°“2°°°“ ‘$5?’ \__/ ‘Q ,__,,, O
F F II

NH2 NH-C—CH2CN39 18

An ice cold, stirred mixture of 39 (0.646 g, 2.19 mmol), cyanoacetic acid (0.179 g, 2.1

mmol) and 1-hydroxybenzotriazole (0.351 g, 2.6 mmol) in DMF (5 mL), under

nitrogen, was treated with 1-(3-dimethylarninopropyl)-3-ethylcarbodiimide

hydrochloride (0.997 g, 5.2 mmol) and kept at ambient temperature for 24 h. It was

diluted with CH2Cl2, washed with water and dilute NaCl, dried (Na2SO4) and

concentrated. The solid residue was crystallized from EtOAc-heptane to give 0.546 g

of 18: mp 172-174 °C: IR (DRIFT) 3316, 2256, 1754, 1684 cm'1; MS(EI) m/z 362

(M+). Anal. calcd for C17H19FN4O4: C, 56.35; H, 5.28; N, 15.46. Found: C, 56.33;

H, 5.30; N, 15.36.

s

"A 0CH 0-Q9 P- / OCH3 \S/" _ 3 0
O

o/—\N N J!‘ o S 0/fiN NJL0
\_._/ \_J..H ? \-—/ "H SI

F 19 LNH-('3'-CH;CN

 

A stirred solution of 18 (0.453 mg, 1.25 mmol) in dioxane (10 mL), under nitrogen,

was treated with Lawesson’s reagent (0.505 g, 1.25 mmol) and warmed at about 100

°C. When the reaction was over (TLC with 30% acetone-CHZCI2) the mixture was

cooled and concentrated in vacuo. Chromatography of the residue on silica gel with

10-20% acetone-CH2Cl2 and crystallization of the product from EtOAc-heptane gave

0.110 g of 19; mp 186-187 °C (dec); MS(ES) m/z 379 (M+H+), 401 (M+Na+); 1H

NMR (300 MHz, CDCI3) d 3.05 (In, 4H), 3.81 (d,d, 1H), 3.86 (m, 4H), 3.89 (s, 2H),

4.09 (t, 1H), 4.14 (m, 2H), 5.01 (m, 1H), 6.92 (t, 1H), 7.05 (d,d, 1H), 7.34 (d,d, 1H),

9.15 (s, IH); IR (DRIFT) 3244, 2260, 1754 cm'1. Anal. calcd for C17H19FN403S: C,
53.96; H, 5.06; N, 14.81. Found: C, 53.88; H, 5.39; N, 14.61.

EXAMPLE 20: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)pheny1]-2-oxo-5-

oxazolidinyl]methyl]-a,oc-dichlorothioacetamide (21).
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1.

o

(C CHCO) O /—\

'2 = 0 N—©—NJLO
EQN \—/ \—fi:4 oF

20

II

NH2 NH-C-CHC|2

O

oQ.{}..J*9_H
F “L

39

A stirred, ice cold solution of 39 (0.885 g, 3.00 mmol) and triethylamine (975 mL, 7

mmol) in CH2C12 (15 mL), under nitrogen was treated, dropwise with a solution of

dichloroacetic anhydride (555 mL, 3.5 mmol) in CH2Cl2 (5 mL) and kept in the ice

bath for 15 min and at ambient temperature for 18 h. It was diluted with CH2Cl2,

washed with water, saturated NaHCO3 and dilute NaCl, dried (Na2SO4) and

concentrated. Chromatography of the residue on silica gel with 10% acetone-CHZCI2

and crystallization of the product from acetone-heptane gave 0.463 g of 20: mp 197-

198 °C (dec); MS(ES) m/z 406 (M+H+), 428 (M+Na+); 1H NMR (300 MHz, CDCI3) d

3.05 (In, 4H), 3.75 (In, 3H), 3.86 (In, 4H), 4.07 (t, 1H), 4.83 (In, 1H), 5.94 (s, 1H), 6.92

(t, 1H), 7.06 (m, 2H), 7.41 (d,d, 1H).

2. Q 4I—\
0 N NJLO "—*'>
L‘, ---H OF

20

ll

NH—C—CHCb

0
r—\

o N—§;:>—NJLO
¥—/ \—fi:4 sF ll

m NH—C—CHC§

A stirred solution of 20 (0.305g, 0.75 mmol) in dioxane (5 ml), under nitrogen, was

treated with Lawesson's reagent (0.202g, 0.5 mmol), warmed at about 90°C for 1

hour, cooled and concentrated in vacuo. Chromatography of the residue on silica gel

first with 30% acetone-heptane and then with 10% acetone-methylene chloride and

crystallization of rh product form methylene chloride - heptane gave 0.203g with 21:

mp 143-144°cd.; HR17S (EI) calculated for C16H18cl2 F N3 03 S(M) 421.0431. Anal.

calcd for C16H18cl2 F N3 03 S, C, 45.51; H, 4.30; N, 9.95. Found: C, 45.47; H, 4.24;

H, 9.88.

EXAMPLE 21: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl]-oL-(methoxycarbonyl)thioacetamide (23).

1. o

/—\ JL CH3OCOCH2C0C|

O N —N O
\.__/ L_(LH Et3NF

39 NH2

 

ll

NH—c-cH2coocH3

0
/'~\

0 N NJLO
\_/ ,,_H O

F
22

-60-

1664



1665

10

15

20

25

30

35

W0 98/54161 PC!‘/US98/09889

A stirred solution of 39 (0.955 g, 3.2 mmol) and triethylamine (650 mL, 4.5 mmol) in

CH2Cl2 (50 mL), under nitrogen, was treated, dropwise during 15-20 min with a

solution of methyl malonyl chloride (475 mL, 4.3 mmol) in CH2Cl2 (10 mL) and kept

at ambient temperature for 3 days. It was then washed with water and dilute NaCl,

dried and concentrated. The residue was flash chromatographed on silica gel with

15-30% acetone-CH2Cl2 and the product was crystallized form acetone-hexane to

give 0.873 g of 22: mp 150-151 °C; 1H NMR (300 MHz, CDCI3) d 3.03 (In, 4H), 3.34

(s, 2H), 3.67 (s, 3H), 3.69 (In, 2H), 3.76 (d,d, 1H), 3.85 (In, 4H), 4.00 (t, 1H), 4.78 (m,

1H), 6.90 (t, 1H), 7.06 (d,d, 1H), 7.41 (d,d, 1H), 7.57 (t, 1H); MS(ES) m/z 396

(M+I-1+), 418 (M+Na+); HRMS (FAB) calcd for C18H23FN3O6 (M+H+) 396.1571,

found 396.1579. Anal. calcd for C18H22FN3O6: C, 54.68; H, 5.61; N, 10.63. Found:

C, 54.69; H, 5.68; N, 10.58.

 

O
I'-\

O N NJL0 S
\_/ _,,H 0F U

22 NH—c—cH,coocH,

I—\
ii0 N N 0

¥-/ ...).g sF II
23 NH—c—cH,coocu,

A stirred solution of 22 (0.395 g, 1.0 mmol) in dioxane (10 mL), under nitrogen, was

treated with Lawesson’s reagent (0.202 g, 0.5 mmol) and kept at ambient 4

temperature for 4 h 10 min and at 80-90 °C for 1.5 h. The reaction was followed by

TLC on silica gel with 10% MeOH—CHCl3. At this time a new, less polar product

had begun to form. It was kept at ambient temperature for 18 h and at 80 °C for 2

h; additional Laewsson’s reagent (40 mg, 0.099 mmol) was added and warming at 80

°C was continued for 2 h; some starting material still remained. The mixture was

concentrated and the residue was chromatographed on silica gel with 15% acetone-

CHZCI2 to give 0.348 g of 23: 1H NMR (300 MHz, CDCI3) d 3.05 (In, 4H), 3.71 (s,

3H), 3.81 (d,d, 1H), 3.86 (In, 4H), 3.88 (s, 2H), 4.07 (t, 1H), 4.19 (In, 2H), 4.99 (m,

1H), 6.91 (t, 1H), 7.07 (d,d, 1H), 7.42 (d,d, 1H), 9.52 (s, 1H); IR (DRIFT) 3269, 1743

cm'1; MS(EI) m/z 411 (M+). Anal. calcd for C18H22FN3O5S: C, 52.54; H, 5.39; N,

10.21. Found: C, 52.58; H, 5.43; N, 10.14.

EXAMPLE 22: (S)-N-[[3-[4-[1-[1,2,4]Triazolyl]phenyl]-2-oxo-5-

oxazolidinyllmethyl]thioacetamide (25).
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O 3 O

"L:’;_N-©—NJLO + Mao-C>-fi(:;l; OMe EN-Q-NXOH S
\ ‘M H

F 2‘ NHCOCH3 S F 25 NH—C‘C"a

A stirred mixture of 2410'” (0.150 g, 0.470 mmol) and dioxane (12.5 mL), under

nitrogen, was treated with Lawesson’s reagent (0.20 g, 0.50 mmol), refluxed for 1.5

h, kept at ambient temperature for 18 h and concentrated in vacuo. Flash

chromatography of the residue on silica gel with 5% MeOH-CHCI3 gave the product

which was crystallized from MeOH to give 0.100 g (63.4%) of 25: mp 161-163 °C; 1H

NMR [300 MHz, (CD3)2SO] d 2.43 (s, 3H), 3.87 (In, 3H), 4.22 (t, 1H), 4.99 (m, 1H),

7.51 (d, 1H), 7.77 (m, 2H), 8.26 (s, 1H), 8.97 (d, 1H), 10.35 (broad s, 1H); IR (mull)

3259, 3226, 3044, 1752 cm”1; MS(ES) m/z 336 (M+H*), 353 (M+Na+). Anal. calcd

for C14H14FN5O2S: C, 50.14; H, 4.21; N, 20.88. Found: C, 50.18; H, 4.26; N, 20.94.

EXAMPLE 23: (S)-N-[[3-[4-[1-[1,2,4]Triazolyl]phenyl]-2-oxo-5-

oxazolidinyl]methyl]thioacetamide (25).

s

0 ll °

N JL CH3-C-SEt N /[L
F ‘N N o KOH/N’ F F ‘N N o
N::/ H 3 N::/ H S

III‘ IIII

F NH2 F 335.36 NH-C-CH3

272527 C14H14FN5023
25

A stirred mixture of 261O’12 (0.26 g, 0.938 mmol), ethyl dithioacetate (0.12 g, 0.998

mmol), sodium fluoride (0.040 g, 0.953 mmol) and absolute EtOH (10 mL), under

nitrogen, was treated during 5 min with a solution of 0.97 M KOH (1.03 mL) in

EtOH and kept at ambient temperature for 2 h. It was then diluted with CI-I2CL2

(75mL), washed with water, 1M KHSO4, water and brine and evaporated. The

residue was flash chromatographed on silica gel with 5% MeOH—CHCl3 and the

product was crystallized from MeOH to give 0.118 g, mp 164-165°C (dec) and 0.026

g, mp 162-163°C (dec) of 25.

EXAMPLE 24: (S)-N-[[3-[1-(Hydroxyacetyl)-5-indolinyl]-2-oxo-5-

oxazolidinyllmethyllthioacetamide (28).
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1.

Boc

‘N 1. TFA fl

‘:©‘NHcbz °”2°'2 NHcbz
2. NaHCO3

52 53

A stirred, ice cold solution of 5213’14 (8.80 g, 0.0240 mol) in CH2Cl2 (25 mL) was

treated during 20 min with a solution of trifluoroacetic acid (25 mL) in CH2Cl2 (10

mL). The mixture was kept in the ice bath for 2 h 15 min and concentrated under

reduced pressure. A solution of the residue in CH2C12 was washed with saturated

NaHCO3 and dilute NaCl, dried (Na2SO4) and concentrated. The residue was used

in the next reaction without further purification. A sample of this material (53) had:

1H NMR (300 MHz, CDCI3) d 3.00 (t, 2H), 3.54 (t, 2H), 3.85 (broad s, 1H), 5.17 (s,
2H), 6.59 (d, 1H), 6.66 (broad s, 1H), 6.91 (d, 1H), 7.23 (s, 1H), 7.36 (m, 5H); MS m/z

269 (M+H*).

2' B20-CH2-C=O
I

S BzOCH2COC| N

NHCbz (CH3)2CO/H20 NHcbz

268.22 ‘"H6'4S
C16H16N2O2 C25 24 204

53 54

An ice cold, stirred mixture of 53 (crude product from the previous reaction), acetone

(200 mL), saturated NaHCO3 (200 mL) and water (30 mL) was treated, dropwise

during 20 min, with a solution of benzyloxyacetyl chloride (4.70 mL, 0.030 mol) in

acetone (55 mL), warmed slowly to ambient temperature and kept for 18 h.

Additional benzyloxytacetyl chloride (1.0 mL) in acetone 35 mL) was added dropwise

and the mixture was kept at ambient temperature for an additional 3 h and diluted

with EtOAc and water. A solid was collected by filtration and dried to give 4.00 g of

crude product. The EtOAc solution was dried (Na2SO4) and concentrated to give

5.36 g of additional crude product. Crystallization of the product from EtOAc gave a

total of 6.35 g of 5414, mp 157-159.5°C. The analytical sample had: mp 158-

159.5°C; 1H NMR (300 MHz, CDCI3) 8 3,16 (t,2H), 4.01(t,2H), 4.21 (s, 2H), 4.69 (s,
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2H), 5.19 (s, 2H), 6.67 (s, 1H), 6.97 (d, 1H), 7.36 (In, 10H), 7.50 (braod s, 1H), 8.15

(d, 1H); MS(EI) m/z (relative intensity) 416 (M*, 9), 310(8), 202 (10), 133 (3), 92(3),

91 (99), 79 (7), 77 (9), 65 (12), 51 (6); IR (mull) 2381, 1722, 1659, 1608, 1558 cm‘1.

Anal. calcd for C25H24N2O4: C, 72.10; H, 5.81; N, 6.73. Found: C, 72.05; H, 5.86;

N, 6.68.

B20-CH2-C=O BzO_CH2_C=o

i 0

CE)».
I 1. neuu

O333k 5*’NHCbz 2.
C

416.48 A/‘Q’ \/\ 332_42
54 ‘H C21H22N2°5 OH

55

A stirred suspension of 54 (1.16 g, 2.78 mmol) in THF (42 mL) was cooled, under

nitrogen, to -78°C and treated, dropwise, during 5 min with 1.6 M n-BuLi in hexane

(1.83 mL). It was kept at -78°C for 50 min, treated, dropwise, during 5 min with a

solution of (R)-(-)-glycidyl butyrate (0.500 g, 3.47 mmol) in THF (2 mL), allowed to

warm to ambient temperature during 3 h and kpet for 18 h. It was then diluted

with EtOAc, washed with saturated NH4Cl, water and brine, dried (MgSO4) and

concentrated. Chromatography of the residue on silica gel with 3% MeOH—O.2%

NH4OH-CHC13 gave 0.60 g (56%) of 5514; 1H NMR [300 MHz, (CD3)2SO] 5 3.14 (t,

2H), 3.59 (m, 2H), 3.79 (d,d, 1H), 4.03 (In, 3H), 4.29 (s, 2H), 4.58 (s, 2H), 4.65 (m,

1H), 5.20 (t, 1H), 7.31 (m, 6H), 7.55 (s, 1H), 8.03 (d, 1H); MS(ES) m/z 383 (M+H+),

405 (M+Na+).

 

55 56

An ice cold, stirred mixture of 55 (0.60 g, 1.57 mmol), triethylamine (2.2 mL), and

CHZCI2 (12 mL), under nitrogen, was treated with 3-nitrobenzenesulfonyl chloride

(0.44 g, 1.99 mmol) and kept in the ice bath for 30 min and at ambient temperature

for 60 min. It was then diluted with CH2Cl2, washed with water and brine, dried
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(Na2SO4) and concentrated. Chromatography of the residue on silica gel with 15%

CH3CN—CH2Cl2 gave 0.70 g of 56: 1H NMR (300 MHz, CDCI3) d 3.19 (t, J = 8.3 Hz,

2H), 3.88 (d,d, 1H), 4.04 (t, J = 8.4 Hz, 2H), 4.14 (t, 1H), 4.23 (s, 2H), 4.42 (m, 2H),

4.70 (s, 2H), 4.84 (In, 1H), 6.97 (In, 1H), 7.34 (In, 5H), 7.58 (s, 1H), 7.81 (t, 1H), 8.22

(m, 2H), 8.53 (m, 1H), 8.73 (m, 1H); MS(ES) m/z 568 (M+H"), 590 (M+Na+).

A stirred mixture of 56 (crude product from 0.00314 mol of 55), acetonitride (70 mL),

isopropanol (70 mL) and 29% ammonium hydroxide (70 mL) was warmed at 40-44

°C for 7h and kept at ambient temperature for 18 h. It was concentrated in vacuo to

an aqueous residue with was extracted with CH2Cl2. The extract was washed with

water and brine, dried (Na2SO4) and concentrated. Chromatography of the residue

on silica gel with 8% MeOH-0.5% NH4OH-CHC13 gave 1.05 g of 57: 1H NMR [300

MHz, (CD3)2SO] d 2.78 (In, 2H), 3.13 (t, 2H), 3.82 (d,d, 1H), 4.01 (In, 3H), 4.29 (s,

2H), 4.58 (s, 2H), 4.58 (In, 1H), 7.31 (In, 6H), 7.54 (broad s, 1H), 8.03 (d, 1H);

MS(ES) m/z 382 (M+H+), 404 (M+Na+).

6.

HO CH2-C\3=OB20-CH2-C=O

& O H N 0 Ha
:—:——->

JL MeOH/HCI0:1 JL
N O H N O..H

327.7738L42

57 NH2 C14H15C|N3O4 NH2
27

A mixture of 57 (0.46 g, 1.21 mmol), MeOH (150 mL), 1 M HCl (1.2 mL) and 5%

palladium-on-carbon catalyst (250 mg) was hydrogenated at an initial pressure of 49

psi for 5 h. Additional 1M HCl (0.5 mL) and catalyst (100 mg) were added and

hydrogenation was continued for 18 h. The catalyst was removed by filtration and
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the filtrate was concentrated to give 0.34 g of 27: 1H NMR [300 MHz, (CD3)2SO] 8

3.15 (t, 2H), 3.22 (broad s, 2H), 3.84 (d,d, 1H), 4.00 (t, 2H), 4.15 (s, 2H), 4.15 (m,

1H), 4.92 (in, 1H), 7.24 (q, 1H), 7.50 (d, 1H), 8.03 (d, 1H), 8.37 (broad s, 3H); MS(ES)

m/z 292 (M+H+).

A suspension of 27 (0.10 g, 0.34 mmol) in a mixture of EtOH (15 mL) and 0.97 M

KOH (0.7 mL) was added, under nitrogen to a stirred mixture of ethyl dithioacetate

(00412 g, 0.343 mmol) and sodium fluoride (0.0137 g, 0.326 mmol) in EtOH (5 mL)

and the mixture was kept at ambient temperature for 2h 15 min. Additional 0.97 M

KOH (0.2 mL), sodium iodide (6 mg) and ethyl dithioacetate (20 mg) were added and

the mixture was stirred for 2 h, mixed with CH2Cl2 (150 mL), washed with water,

1M KHSO4 and brine, dried (Na2SO4) and concentrated. The residue was

crystallized from acetone to give 0.0404 g of 28: mp 175-176 °C (dec); MS (FAB)

m/z 350 (M+H+), 349 (M+), 331, 316, 205, 73; HR MS (FAB) calcd for C16H20N3O4S

(M+H+) 350.1174, found 350.1183; 1H NMR [300 MHz, (CD3)2SO] d 2.42 (s, 3H),

3.14 (t, 2H), 3.79 (d,d, 1H), 3.89 (t, 2H), 4.00 (t, 2H), 4.12 (m, 3H), 4.83 (t, 1H), 4.90

(m, 1H), 7.25 (d, 1H), 7.50 (s, 1H), 8.03 (d, 1H), 10.35 (s, 1H); IR (DRIFT) 3255,

3223, 3068, 1747, 1639, 1614 cm'1.

EXAMPLE 25: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-L

piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide (30).

 

1.

o o

r—\ H/Pd r—\

Cbz-N NQNAO 2 HN N—©—NJLO\—/ ----"H BOH/THF \—/ -----“
F OH F OH

53 59
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A mixture of 5815 (3.00 g, 7.00 mmol), THF (60 mL), absolute EtOH (100 mL) and

10% palladium-on-carbon catalyst (415 mg) was hydrogenated at an initial pressure

of 58 psi for 2 h 50 min. The catalyst was removed by filtration and the filtrate was

concentrated in vacuo to give 2.67 g of 59 which was used without further

purification in the next reaction: 1H NMR (300 MHz, CDCI3) d 2.16 (broad s), 3.02
(m, 8H), 3.73 (d,d, J = 3.9, 12.6 Hz, 1H), 3.96 (in, "3H), 4.72 (In, 1H), 6.92 (t, J = 9.2

Hz, 1H), 7.11 (m, 1H), 7.43 (d,d, J = 2.6, 14.3 Hz, 1H); MS(ES) m/z 296 (M+H+).

2. O O O
,—1 JL PhCH2OCH2COCl n /—x JL

nu N—©»N o H ————————» BzocH2-c— N—©—N o H
\—J F \_4:;OH NaHC03 ‘-1 F \—(;_oH

_ (cnahco/ego
59 so

A stirred, ice cold mixture of 59 (2.67 g from the previous reaction), acetone (190

mL) and saturated NaHCO3 (70 mL) was treated, dropwise during 2-3 min with a

solution of benzyloxyacetyl chloride (1.34 mL, 8.61 mmol) in acetone (25 mL), kept in

the ice bath for 1 h and diluted with EtOAc. The aqueous layer was extracted with

EtOAc and the combined organic solution was washed with dilute NaCl, dried and

concentrated. Chromatography of the residue on silica gel with 30%.acetone-CHZCI2

gave 2.64 g of 60: 1H NMR (300 MHz, CDCI3) d 2.28 (broad s, 1H), 3.00 (In, 4H),

3.66 (In, 2H), 3.77 (In, 3H), 3.96 (In, 3H), 4.22 (s, 2H), 4.61 (s, 2H), 4.74 (m, 1H), 6.88

(t, J = 9.2 Hz, 1H), 7.12 (In, 1H), 7.35 (s, 5H), 7.46 (d,d, J = 2.6, 14.2 Hz, 1H); IR

(mull) 3406, 1748, 1647 cm'1; HRMS(EI) calcd for C23H26FN3O5 (M+) 443.1856,
found 443.1842.

3.

O
O o o,—, so cu n r—\

BZOCH2-g—N N NJLO + 2 Bi. azocH2—c—~ N—©—~Ao _H
\_/ __’__,}-1 cH?cl2 \:/ F ..... ONOS

F on N02
W n

A stirred, ice cold mixture of 60 (2.64 g, 6.00 mmol) and triethylamine (1.14 mL,

8.16 mmol) in CH2Cl2 (200 mL), under nitrogen, was treated with 3-

nitrobenzenesulfonyl chloride (1.78 g, 8.04 mmol), warmed to ambient temperature

and kept for 5 h 20 min. Additional 3-nitrobenzenesulfonyl chlroide (180 mg) and

triethylamine (0.20 mL) were added and the mixture was kept at ambient
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temperature for 18 h, diluted with CH2Cl2 and washed with water and dilute NaCl,

dried (Na2SO4) and concentrated. Chromatography of the residue on silica gel with

40-60% acetone-hexane gave 3.36 g of 77: 1H NMR (300 MHz, CDCI3) d 3.02 (broad

s, 4H), 3.66 (broad s, 2H), 3.78 (broad s, 2H), 3.87 (d,d, J = 5.9, 9.1 Hz, 1H), 4.09 (t,

J = 9.2 Hz, 1H), 4.22 (s, 2H), 4.41 (in, 2H), 4.61 (s, 2H), 4.84 (in, 1H), 6.88 (t, J = 9.1

Hz, 1H), 7.02 (m, 1H), 7.35 (In, 6H), 7.82 (t, J = 8.0 Hz, 1H), 8.23 (In, 1H), 8.53 (In,

1H), 8.73 (In, 1H); MS(ES) m/z 629 (M+H+).

O 0

n /"‘\ JL
BZOCHZ-C-N N N O

\__/ ____.-H
F

77 -
ONos NH2

M BzocH2-§—NCN—QNio H
F

61

A solution of 77 (3.36 g, 5.34 mmol) in a mixture of acetonitrile (90 mL), isopropanol

(90 mL) and concentrated ammonium hydroxide (90 mL) was warmed at 40-45 °C

for 18 h, treated with additional ammonium hydroxide (30 mL), warmed at 40-45 °C

for 8 h, treated with additional ammonium hydroxide (25 mL) and warmed at 45 °C

for 18 h. It was then mixed with water and extracted with CH2Cl2. The extract

was washed with dilute NaC1, dried (Na2SO4) and concentrated. Chromatography

of the residue on silica gel with 5% MeOH-0.5% NH4OH-CHCI3 gave 2.44 g of 61:

1H NMR (300 MHz, CDCI3) d 1.50 (broad s), 3.04 (m, 6H), 3.35 (broad s, 2H), 3.31

(In, 3H), 3.99 (t, 1H), 4.21 (s, 2H), 4.61 (s, 2H), 4.66 (In, 1H), 6.88 (t, 1H), 7.12 (In,

1H), 7.33 (m, 5H), 7.47 (d,d, 1H); MS(ES) m/z 443 (M+H+).

5.

o o O

0' ’_‘ A H2'5%Pd/C HOCH ii N N NJLO HCI_ _ ———T> — - -

BzOCH2 c N N~©—N ow” Etc” 2 , ____"H
F NH2 HCI F NH,
51 29

A solution of 61 (1.45 g, 3.3 mmol) and 1.0 N HCl (3.65 mL) in 95% EtOH (150 mL)

was treated with 5% palladium-on-carbon catalyst (500 mg) and hydrogenated at an

initial pressure of 54 psi for 20 h 15 min. Additional 1.0 N HCl (0.5 mL) and

catalyst (100 mg) were added and hydrogenation was continued for 20 h 30 min at

an initial pressure of 60 psi. The reaction was compete by TLC; it was neutralized

with concentrated NH4OH, filtered and concentrated in vacuo to give 1.18 g of 29:

1H NMR [300 MHz, (CD3)2SO] d 2.94 (broad s, 4H), 3.19 (In, 2H), 3.48 (broad s, 2H),
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3.60 (broad s, 2H), 3.84 (m, 1H), 4.14 (m, 3H), 4.66 (broad s, 1H), 4.93 (m, 1H), 7.07

(t, 1H), 7.16 (d,d, 1H), 7.43 (d,d, 1H), 3.04 (broad s); IR (mull) 3420, 3099, 3040,

3003, 1755, 1641 cm'1; MS(ES) m/z 353 (M+H+). Anal. calcd for C16H22ClFN4O4:

c, 49.42; H, 5.70; 01, 9.12; N, 14.41. Found: c, 48.16; H, 5.32;c1, 1o.oo; N, 14.28.

S
O0 II 0

CH3"C-SE1 H /‘\ A
T’ HOCH2-C—N N N 0 S

\__l .....-H HF
30

o
u /—\

HOCHZ-C—N N~©—NJLo H .Hc.
. F \—K—NH2

29

KOH, NaF
NH-C-CH3

A stirred mixture of ethyl dithioacetate (180 mL, 1.56 mmol), sodium fluoride (72

mg, 1.7 mmol), 29 (500 mg, 1.29 mmol) and EtOH (70 mL) under nitrogen, was

treated with 0.97M KOH (1.46 mL, 1.42 mmol) and the resulting solution was kept

at ambient temperature for 3 h 35 min, diluted with CHCI3, washed with water and

dilute NaCl, dried (Na2SO4) and concentrated. Chromatography of the residue on

silica gel with 5% MeOH—0.5% NH4OH-CHCI3 and crystallization of the resulting

product from absolute EtOH gave 0.238 mg (44.9%) 30: mp 163-165 °C; 1H NMR

(300 MHZ, CDCI3) d 2.60 (S, 3H), 3.06 (In, 4H), 3.45 (In, 2H), 3.61 (In, 1H), 3.82 (In,

3H), 4.07 (m, 2H), 4.25 (m, 3H), 4.97 (In, 1H), 6.91 (t, 1H), 7.07 (In, 1H), 7.45 (d,d,

1H), 7.91 (broad s, 1H); MS(FAB) m/z (relative intensity) 411 (M+H+, 100), 410 (M+,

66.5), 266 (3.1); IR 3292, 1733, 1653 cm'1. Anal. calcd for C18H23FN4O4S: C, 52.67;

H, 5.65; N, 13.65. Found: C, 52.76; H, 5.58; N, 13.64.

EXAMPLE 26: (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyllthio-acetamide (32).

s
ll 0

mg—c—sa 

Egn

o

s N NJLO
\.__/ .... --H

F NH2
m

An ice cold, stirred mixture of 31 (0.38 g, 0.0012 mol) and triethylamine (0.38 mL,

0.0027 mol) in THF (12 mL), under nitrogen, was treated with ethyl dithioacetate

(0.16 mL, 0.0014 mol) and then kept at ambient temperature for 24.5 h and

concentrated in vacuo. A solution of the residue in CH2Cl2 was washed with

-59-

1673



1674

10

15

20

25

30

35

W0 98/5416] PCI‘/US98/09889

saturated NaHCO3, water and brine, dried (MgSO4) and concentrated.

Crystallization of the residue from EtOAc-hexane gave 0.355 g of 32: mp 155-156

°C; MS(ES) m/z 370 (M+H+), 392 (M+Na+); IR (DRIFT) 3206, 3042, 1759, 1738 cm‘

1; 1H NMR (300 MHz, CDCI3) d 2.60 (s, 3H), 2.95 (s, 4H), 3.43 (In, 4H), 3.82 (d, d,

1H), 4.08 (In, 2H), 4.27 (In, 1H), 4.98 (In, 1H), 7.06 (In, 1H), 7.33 (broad s, 1H), 7.51

(d, 1H), 8.03 (broad s, 1H). Anal. calcd for C16H20FN3O2S2: C, 52.01; H, 5.46; N,

11.37. Found: C, 51.86; H, 5.43; N, 11.20.

EXAMPLE 27: (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-oxo-5-

oxazo1idinyl]methyl]thio-acetamide, thiomorpholine S-oxide (34).

O

SCNQNRO H
F LKQH

62

An ice cold, stirred mixture of sodium metaperiodate (1.08 g, 5.05 mmol) and water

(12 mL), under nitrogen, was treated with 6216 (1.5 g, 4.8 mmol) and MeOH (17 mL)

and kept at 6 °C for 18 h and at 4 °C for 3 h. It was then treated with additional

sodium metaperiodate (0.1 g), kept at 4°C for 3 h and extracted with CI-ICI3. The

extract was dried (MgSO4) and concntrated to give 1.4 g of 63: 1H NMR [300 MHz,

(CD3)2SO] d 2.84 (In, 2H), 3.01 (In, 2H), 3.16 (m, 2H), 3.50 (In, 3H), 3.65 (In, 1H),

3.77 (d,d, 1H), 4.03 (t, 1H), 4.66 (In, 1H), 5.18 (t, 1H), 7.16 (m, 2H), 7.52 (m, 1H);

MS(ES) m/z 329 (M+H*), 351 (M+Na+).

O

Na|O /—\
4;» 0=S N N/[LO

MeOH / H20 \_/ .... --H
F OH

' 63

N02

sozcu2 (3' 0

0:3’ ‘NQNAO H -5..\—/ -----' Et N
F \_koH 3

63 CH2Cl2

0

0:3 N NJLO H
F \—kONos

78

An ice cold, stirred mixture of 63 (1.27 g, 3.87 mmol) and triethylamine (0.732 mL,

5.25 mmol) in CH2Cl2 (130 mL), under nitrogen, was treated with m-

nitrobenzenesulfonyl chloride (1.15 g, 5.19 mmol) and kept at ambient temperature

for about 24 h. It was diluted with CH2Cl2, washed with water and brine, dried

(Na2SO4) and concentrated to give 78 which was used in the next reaction without

-70-

1674



1675

10

15

20

25

30

35

wo 98/54161 PCI‘/US98/09889

purification.

o o

3 O=SQN—QrNAO fig O=S:N-Q-NAG “H
F LR-ONOS (C::;:g:OH F LR-NH2

.73 33

A stirred mixture of the product (78) from the previous reaction, acetonitrile (70 mL)

and isopropanol (70 mL) was treated with concentrated ammonium hydroxide (70 -

mL, 29.9% NH3) and kept at 40 "C for 2 h, at ambient temperature for 18 h and at

40-45 °C for 4 h; it was concentrated to about 50 mL, diluted with water and

extracted with CH2Cl2. The extracts were washed with water and brine, dried

(MgS04) and concentrated. Chromatography of the residue on silica gel with 5%

Me0H-CHCI3 gave 0.58 g of 33: MS(ES) m/z 328 (M+H+), 350 (M+Na+); 1H NMR

[300 MHz, (CD3)2SOl d 2.81 (In, 4H), 3.01 (In, 2H), 3.16 (In, 2H), 3.30 (broad s), 3.49

(In, 2H), 3.80 (d,d, 1H), 4.01 (t, 1H), 4.58 (In, 1H), 7.19 (In, 2H), 7.51 (In, 1H).

4.
O

O=S:N~©~NA3._'H
. F “km,

33

fin
CH3—C-—SEt 

NH—C-CH3

0
/'-\

o-_—s N NJLO S
‘—’ --- "H nF

34

A stirred suspension of 33 (3.7 g, 0.011 mol) and triethylamine (3.5 mL, 0.025 mol)

in THF (120 mL) was cooled, in an ice bath, under nitrogen, treated, dropwise

during 2 min, with a solution of ethyl dithioacetate (1.47 mL, 0.0128 mol) in THF (2

mL) and kept at ambient temperature for 22 h. The resulting solution was

concentrated and the residue crystallized from acetonitrile to give 3.61 g of 34: mp

176-177 °C ; 1H NMR [300 MHz, (CD3)2SO] d 2.42 (s, 3H), 2.85 (In, 2H), 3.01 (In,
2H), 3.18 (In, 3H), 3.50 (In, 2H), 3.78 (d,d, 1H), 3.89 (broad s, 2H), 4.12 (t, 1H), 4.92

(In, 1H), 7.18 (In, 2H), 7.49 (m, 1H), 10.33 (s, 1H); IR (DRIFT) 3186, 3102, 1741 cm’

1; MS(ES) m/z 386 (M+H+), 408 (M+Na+). Anal. calcd for C16H20FN303S200.5

H20: C, 48.71; H, 5.37; N, 10.65; S, 16.26; H20, 2.38. Found: C, 48.75; H, 5.17; N,

10.72; S, 16.07; H20, 1.72.

EXAMPLE 28: (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-oxo-5-
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oxazolidinyllmethyllthio-acetamide, thiomorpholine S, S-dioxide (36).

L

0 0
pa ox) r—\

s N—§:>NkOH __7m%_+ o;§_)w£:>NiOH
F Lkon (CH3)2CO / H20 F \—k0H

64
62

A stirred mixture of 6216 (0.399 g, 0.00128 mol) in 25% water/acetone (12 mL),

under nitrogen was treated with N-methylmorpholine, N-oxide (0.45 g, 0.00384 mol)

and 0.1 mL of a 2.5 wt% solution of osmium tetroxide in tert-butanol. It was kept at

ambient temperature for 18 h, mixed with saturated NaHSO3 (50 mL) and extracted

with CH2Cl2. The extract was washed with saturated NaHSO3 and brine, dried

(Na2SO4) and concentrated. The residue was mixed with 3.5% MeOH-CH2Cl2 and

filtered; the solid was dissolved in 15% MeOH-CH2Cl2 and concentrated to give 0.29

g of 64. The filtrate was chromatographed on silica gel with 3.5% MeOH-CH2Cl2 to

give 0.1 of additional 64: MS(ES) m/z 345 (M+H+), 367 (M+Na+); 1H NMR [300

MHz, (CD3)2SO] d 3.26 (m, 4H), 3.44 (m, 4H), 3.60 (m, 2H), 3.80 (d,d, 1H), 4.05 (t,

1H), 4.69 (In, 1H), 7.22 (m, 2H), 7.54 (d, 1H).

2.

O O
r—\ ON r‘\o:s N wko 2 0=S N WKO

2 \ / .mH 5%” 2 \_J x_§:h
.

F O” 2. NH4OH F NH?
64 35

A stirred mixture of 64 (0.39 g, 0.00113 mol) and triethylamine (0.214 mL, 0.00154

mol) in CH2Cl2 (37 mL) was cooled, under nitrogen, in an ice bath and treated,

portionwise during 5 min, with 3-nitrobenzenesulfonyl chloride (0.335 g, 0.00151

mol). The mixture was kept in the ice bath for 20 min and at ambient temperature

for 18 h and concentrated in vacuo. A stirred solution of the residue in 2-propanol

(25 mL) and acetonitrile (25 mL), under nitrogen, was treated with 30% NH4OH (25

mL), warmed at 50-55 °C for 6 h and kept at ambient temperature for 48 h. It was

concentrated to remove the organic solvents, diluted with water and extracted with

CH2C12. The extract was washed with water and brine, dried (MgSO4) and
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concentrated. Flash chromatography of the residue on silica gel with 6% MeOH-

0.4% NH4OH-CHCI3 gave 0.29 g of 35: 1H NMR [300 MHz, (CD3)2SOl d 1.59

(broad s, 2H), 2.78 (In, 2H), 3.24 (m, 4H), 3.43 (In, 4H), 3.81 (d,d, 1H), 4.01 (t, 1H),

4.57 (In, 1H), 7.18 (In, 2H), 7.52 (In, 1H); MS(ES) m/z 344 (M+H+), 366 (M+Na+).

3

OI“I <.°=<~ U3 El‘
o'7 (O

NH—C—CH3

' o
l‘'\

0... NQNJLO H\—’ E! N
F \—kNH2 3

35

A stirred, ice cold suspension of 35 (0.28 g, 0.85 mmol) in a mixture of Et3N (0.26

mL, 1.9 mmmol) and THF (10 mL) was treated with ethyl dithioacetate (0.11 mL,

0

/—\ JL
— N N 0 S

L/ .... .-H IIF
36

about 6 drops) and kept in the ice bath for 20 min and then at ambient temperature;

the reaction was followed by TLC. After 20 h there was still a suspension and only

partial reaction; additional THF (10 mL) and ethyl dithioacetate (3 drops) were

added. After an additional 48 h the reaction was still incomplete; the suspension

was treated with CHZCI2 (10 mL) and kept for 72 h. At this time almost complete

solution and an almost complete conversion to product had been obtained. An

additional drop of ethyl dithioacetate was added and the mixture was kept at

ambient temperature for 5 d and concentrated in vacuo. The residue was mixed

with EtOAc, washed with saturated NaHCO3, water and brine, dried (MgSO4) and

concentrated. Crystallization of the residue from MeOH—EtOAc gave 0.209 g of 36:

mp 197-198 °c; 1H NMR [300 MHz, (CD3)2SO] d 2.42 (s, 3H), 3.24 (m, 4H), 3.43 (m,

4H), 3.78 (d,d, 1H), 3.88 (m, 2H), 4.12 (t, 1H), 4.92 (m, 1H), 7.18 (In, 2H), 7.50 (In,

1H), 10.37 (broad s, 1H); IR (mull) 3300, 3267, 1743 cm'1; MS(ES) m/z 424

(M+Na+). Anal. calcd for C16H2OFN3O4S2: C, 47.87; H, 5.02; N, 10.47. Found: C,

47.84; H, 5.23; N, 10.28.

EXAMPLE 29: (S)-N-[[3-[3,5-Difluoro-4-[4-(hydroxyacetyl)-1-

piperazinyl]phenyl]-2-oxo-5-oxazolidinyllmethyl]thioacetamide (38).

1.

F O H o HCI F 0r-\ N H- /-—\

Boc-N N NJLO H m—>2 Boc-N N NJLO H‘-’ ---" P /EIOH \——’ ---- "F L‘LNHAc y F LLNH2
as as

-73-

1677



1678

10

15

20

25

30

35

W0 98/5416] PCT/US98/09889

A stirred mixture of 6517’18 (1.8 g, 0.00396 mol), pyridine (30 mL) and absolute

EtOH (3 mL), under nitrogen, was treated with hydroxylamine hydrochloride (1.44

g, 0.0207 mol), warmed to the reflux temperature during 2 h, refluxed for 3.5 h, kept

at ambient temperature for 18 h and at reflux for 4 h. It was concentrated in vacuo

and the residue was mixed with water, adjusted to pH 11 with saturated NaHCO3

and extracted with Et2O. The extracts were washed with brine, dried (Na2S04) and

concentrated. Chromatography of the residue on silica gel with 5% MeOH-0.35%

NH4OH-CHC13 gave 0.75 g of recovered 65 and 0.72 g of 66: 1H NMR [300 MHz,

(CD3)2SO] d 1.40 (s, 9H), 1.72 (broad s, 2H), 2.78 (In, 2H), 2.97 (In, 4H), 3.40 (In,

4H), 3.80 (d,d, 1H), 4.00 (t, 1H), 4.59 (In, 1H), 7.27 (d, 2H); MS(ES) m/z 413 (M+H+),

435 (M+Na+).

2.

F o F 0
r—\ ~ /‘W JLJL PhCH2OCOCI Boc_N N N 0

Boc—N N N o T» , , ___H

"1 ““"H E5N’T”F F L_&L—NHCbz
F NH2 67

as

An ice cold, stirred mixture of 66 (0.75 g, 0.0018 mol) and triethylamine (0.315 mL,

0.00225 mol) in THF (12 mL), under nitrogen, was treated, dropwise with benzyl

chloroformate (0.29 mL, 0.0020 mol), kept in the ice bath for 15 min and at ambient

temperature for 2 h and concentrated in vacuo. The residue was mixed with CH2Cl2

and washed with saturated NaHCO3, water and brine, dried (Na2SO4) and

concentrated. This residue was mixed with Et2O and filtered to give 0.939 g of 67:

mp 116-118 °c; 1H NMR (300 MHz, CDC13)d 1.48 (s, 9H), 3.03 (m, 4H), 3.53 (m,
4H), 3.60 (In, 2H), 3.73 (In, 1H), 3.96 (t, 1H), 4.76 (In, 1H), 5.10 (s, 2H), 5.21 (In,

1H),7.07 (d, 2H), 7.31 (s, 5H); MS(ES) m/z 547 (M+H*), 569 (M+Na+).

NHCbz NHCbz

F 0

F

67

Compound 67 (0.805 g, 0.00147 mol) was added with stirring, portionwise during 5

F O

1. TFA r—\

..____.:——-> HN N NJLO H2. NaHCO ----"
a W . Lg

‘ 68

min, under nitrogen, to ice cold trifluoroacetic acid (9 mL). The resulting solution

was kept in the ice bath for 1 h and then concentrated under a stream of nitrogen.
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The residue was mixed with ice and saturated NaHCO3 and extracted with CHZCI2;

the extract was washed with water and brine, dried (Na2SO4) and concentrated to

give 0.63 g of product. V The combined aqueous layer was reextracted with EtOAc;

the extracts were washed with water and brine, dried (Na2S04) and concntrated to

give additional product. The combined product amounted to 0.68 g of 68 which was

used in the next reaction without further purification.

4.

F O ' R F JOL;—( PhCH OCH C00! /1

HM N NJLo ___.L__2___, BZOCHQ-C—N N N O Hy_/ .... ..H Name Ll ---- -‘
F KNHCW (CH3)2CO /31120 F “H”:

as 69

An ice cold, stirred mixture of 68 (0.68 g, 0.00152 mol), saturated NaHCO3 (15.2

mL) and acetone (40 mL), under nitrogen was treated, dropwise during 15 min, with

a solution of benzyloxyacetyl chloride (0.29 mL, 0.0019 mol) in acetone (5 mL), kept

at ambient temperature for 6 h, diluted with EtOAc and washed with water and

brine. The extract was dried (MgSO4) and concentrated in vacuo to give 0.72 g of

69: MS(ES) m/z 395 (M+H+), 617 (M+Na+); 1H NMR (300 MHz, CDCI3) d 3.12 (m,

4H), 3.59 (In, 4H), 3.74 (m, 3H), 3.96 (t, 1H), 4.22 (s, 2H), 4.62 (s, 2H), 4.75 (broad s,

1H), 5.10 (s, 2H), 5.22 (m, 1H), 7.08 (d, 2H), 7.33 (m, 10H).

5.

O F O H /Pd ii ;-—\ F iiII rm
8zOCH2—C-N N N’U‘o #2:» H0CH2—C-N N N 0

\._/ HCI/MeOH ¥/ ------HF NHCbZ F NH2
69 37

A mixture of 69 (0.72 g, 0.0012 mol), MeOH and 5% palladium-on-carbon catalyst

(0.4 g) was hydrogenated at an initial pressure of 45 psi for 4 h. By TLC (8%

MeOH-0.5% NH4OH-CHCI3) the starting material had been reduced and two

products formed. 1M Hydrochloric acid (1.34 mL) was added and hydrogenation was

continued at an initial pressure of 40 psi for 21 h. By TLC only the more polar

product remained. The catalyst was removed by_ filtration and the filtrate was

concentrated to give 0.40 g of 37: MS(ES) m/z 371 (M+H+), 393 (M+Na+); 1H NMR

[300 MHz, (CD3)2SO] d 3.02 (s, 4H), 3.20 (m, 2H), 3.43 (s, 2H), 3.56 (s, 2H), 3.84 (In,
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1H), 3.84 (broad s), 4.10 (s, 2H), 4.14 (t, 1H), 4.96 (m, 1H), 7.26 (d, 2H), 8.41 (broad

s, 3H).

0 5 o F 0
/—\ JLF 0 "SE HII /-\ cu —c— t

H0CH2—C-N N NJL0 3 HOCH2-—C—N N N o 8
LJ Et;..N LJ NF NH2

-xHCl
37

 

A stirred suspension of 37 (0.38 g) in a solution of Et3N (0.31 mL) and THF (10 mL),

under nitrogen, was treated with ethyl dithioacetate (0.13 mL, about 7 drops) and

kept at ambient temperature for 7 d; the reaction was followed by TLC (8% MeOH-

0.5% NH4OH-CHCI3). Additional ethyl dithioacetate (2 drops) was added after 24 h;

after 30 h CHZCI2 (10 mL) and ethyl dithioacetate (3 drops) were added; after 48 h

additional triethylamine (0.3 mL) was added. The mixture was concentrated in

vacuo and the residue was mixed with ice and saturated NaHCO3 an extracted with

CH2Cl2. The extract was washed with water and brine, dried (MgSO4) and

concentrated. The residue was chromatographed on silica gel with 2.5% MeOH-

CH2Cl2 and the product was crystallized from MeOH to give 0.182 g of 38: mp 110-

111 °C (dec); MS(ES) m/z 429 (M+H+), 451 (M+Na+); HRMS (FAB) calcd for

C18H23F2N4O4S (M+H+) 429.1408, found 429.1415; IR (DRIF'I‘) 1760, 1652, 1639

cnrl; [oc24D 8° (MeOH).

EXAMPLE 30: (S)-N-[[3-[4-[1-[1,2,4]Triazolyl]phenyl]-2-oxo-5-

oxazolidinyl]methyllthiourea (44).

 

F
79

A solution of 26 (0.190 g, 0.685 mmol) in CH2Cl2 (20 mL) was added, dropwise

during 20 min, under nitrogen, to an ice cold, stirred solution of 1,1¢-thiocarbonyldi-

2(1H)-pyridone (0.193 g, 0.831 mmol) in CH2Cl2 (7 mL). The mixture was kept in

the ice bath for 20 min and at ambient temperature for 2 h, diluted with CH2Cl2,
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washed with water and brine, dried (MgSO4) and concentrated. Chromatography of

the residue on silica gel with 10-15% CH3CN-CH2Cl2 gave 0.11 g of 79 which was

used in the next reaction without further purification: MS(ES) m/z 320 (M+H+),

342 (M+Na+).

 

2.

-N ll NH ,N ll
£:?N_§:>FN QMH TH: '£9N—§::*N 03H 3

F L—Q\—N=C=S F L—&L—NH—g—NH2
44

79

A stirred, ice cold solution of 79 (0.10 g, 0.31 mmol) in THF (15 mL) was treated

with excess anhydrous ammonia and kept in the ice bath for 90 min. It was then

evaporated under a stream of nitrogen to a volume of about 5 mL to give a solid

which was collected by filtration and washed with cold THF to give 0.105 g of 44:

mp 214-215 °c; 1H NMR [300 MHz, (CD3)2SO] d 3.82 (m, 3H), 4.18 (t, 1H), 4.39
(broad s, 1H), 7.20 (broad s, 2H), 7.50 ((1, 1H), 7.79 (In, 2H), 7.93 (t, 1H), 8.26 (s, 1H),

3.97 (s, 1H); MS(ES) m/z 337 (M+H+), 359 (M+Na+). Anal. calcd for

C13H13FN6O2S: C, 46.42; H, 3.90; N, 24.99. Found: C, 46.22; H, 3.98; N, 24.55.

EXAMPLE 31: (S)-N-[[3-[3-Fluoro-4-[4-(hydroxyacetyl)-1-

piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]-methyl]thiourea (45).

1. l \ / IN N

0 0 ‘fr (‘DI 0,—x /—\

HocH,—ii—N N NRO H 0 S O HOCH2—C—N N NAo HL/ ..... LI .... --

F \-—K—NH2 F \—K—N=C=S
-HCI so29

 

El3N I CH2C|2

An ice cold, stirred solution of 1,1¢-thiocarbonyl-2(1H)-dipyridone (0.123 g, 0.530

mmol) in CH2Cl2 (5 mL), under nitrogen, was treated with a suspension of 29 (0.17

g, 0.4 mmol) in CH2Cl2 (20 mL) and then during 10 min with a solution of

triethylamine (0.111 mL, 0.8 mmol) in CH2Cl2 (10 mL). It was kept in the ice bath

for 30 min, at ambient temperature for 2 h and at < 0 °C for 18 h. It was then

diluted with CH2Cl2, washed with water and brine, dried (MgSO4) and

concentrated. The residue (80) was used without further purification in the next
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reaction. A sample of 80 that was purified by flash chromatography on silica gel

with 10-20% acetonitrile-CH2Cl2 had: 1H NMR (300 MHz, CDCI3) d 1.60 (broad S),

3.07 (In, 4H), 3.45 (In, 2H), 3.85 (In, 4H), 3.97 (d,d, 1H), 4.16 (t, 1H), 4.21 (s, 2H),

4.82 (m, 1H), 6.95 (t, 1H), 7.13 (d,d, 1H), 7.47 (d,d, 1H); Ms m/z 395 (M+H*); 417

(M+Na+).

O O NH 8 /fl JOL
Hog” _é_N’ ‘N A __“_. HOCH2-C-—N N N o2 N O S

F N=C=S F
45

ll

NH—C—NH2

Excess anhydrous ammonia was bubbled into a stirred, ice cold solution of 80 (crude

product from the previous reaction) in THF (25 mL) and the mixture was kept in the

ice bath for 90 min and concentrated under a stream of nitrogen. The residue was

chromatographed on silica gel with 5% MeOH-0.4% NH4OH-CHCl3 and the product

was crystallized from acetonitrile to give 0.0544 g of 45: mp 209-210 “C; 1H NMR

[300 MHz, (CD3)2SO] d 294 (broad s, 4H), 3.47 (broad s, 2H), 3.60 (broad s, 2H),

3.78 (broad s, 3H), 4.07 (t, 1H), 4.10 (d, J = 5.5 Hz, 2H), 4.63 (t, J = 5.5 Hz, 1H),

4.81 (broad s, 1H), 7.05 (t, 1H), 7.16 (d,d, 1H), 7.15 (broad s, 2H), 7.49 (d,d, 1H), 7.91

(t, 1H); IR (mull) 3443, 3403, 3321, 3202, 3081, 1753, 1655, 1648 cm'1; HRMS (FAB)

calcd for C17H23FN5O4S (M+H"") 412.1454, found 412.1447. Anal. calcd for

C17H22FN5O4S: C, 49.63; H, 5.39; N, 17.02. Found: C, 49.63; H, 5.48; N, 16.99.

EXAMPLE 32: (S)-N-[[3-[1-(Hydroxyacetyl)-5-indolinyl]-2-oxo-5-

oxazolidinyllmethyllthiourea (46).
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An ice cold, stirred solution of 1,1¢-thiocarbonyldi-2(1H)-pyridone (0.096 g, 0.41

mmol) in CH2Cl2 (5 mL) was treated with a suspension of 27 (0.10 g, 0.34 mmol) in

CH2Cl2 (15 mL) and then with 0.05 mL (0.36 mmol) of triethylamine. It was kept

in the ice bath for 30 min and at ambient temperature for 2 h, diluted with CHZCI2,

washed with water and brine, dried (MgSO4) and concentrated. Chromatography

ofthe residue on silica gel with 20-40% CH3CN-CH2Cl2 gave 0.04 g of 81.
2.

HocH2—c{-:0 HocH2—o:0
N NH N

ii -4 all J1
N o N 0

.... .—H IS‘LkN=C=S L!¥NH—c—NH3
31 46

Excess anhydrous ammonia was bubbled into an ice cold solution of 81 (0.04 g) in

THF (30 mL) and the mixture was kept in the ice bath for 80 min and concentrated

under a stream of nitrogen. The residue was crystallized from CH3CN to give

0.0151 g of 46: mp 214-215 °C (dec); MS (FAB) m/z 351 (M+H+), 350 (M+), 319,

304, 147; HRMS (FAB) calcd for C15H19N4O4S (M+H+) 351.1127, found 351.1130;

IR (DRIFT) 3329, 3296, 3196, 1746, 1655, 1626 cm‘1.

EXAMPLE 33: (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl]thiourea, thiomorpholine S-oxide (47).

O NN

olfo/—\ JL

OSLJN-QM 0 H
F \—kNH2

33

 

CHZCIZ

o

OS\_//—\N~§;>—NJLO H
F \-K—NCS

. 82

A suspension of 33 (0.30 g, 0.92 mmol) in CH2Cl2 (7 mL) was added, during 20 min,

to an ice cold, stirred mixture of 1,1¢-thiocarbonyldi—2(1H)'PYridone (0.258 g, 1.11

mmol) and CH2Cl2 (20 mL). The mixture was kept in the ice bath for 20 min and at

ambient temperature for 2 h, mixed with CH2C12 (50 mL), washed with water and

brine, dried (MgSO4) and concentrated. Chromatography of the product on silica gel

with 20-50% CH3CN-CH2Cl2 gave 0.27 g of 82 which was used in the next reaction:

MS(ES) m/z 370 (M+H"), 392 (M+Na+).
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2.

O O

’ ‘ JL NH3 ’ ‘ JL

os N N o H ______. os N—é::>—N o H S‘:1 ....u \.:J ----"F \—<\—NdkS F \_<~—NH—g—NH2
82 47

A stirred, ice cold solution of 82 (0.27g , 0.73 mmol) in THF (15 mL), under nitrogen,

was treated with excess anhydrous ammonia, kept in the ice bath for 1 h and

concentrated; crystallization of the residue from MeOH gave 0.175 g of 47; mp 212-

213 °C; 1H NMR [300 MHz, (CD3)2SO] d 2.83 (In, 2H), 3.01 (m, 2H), 3.17 (In, 2H),

3.50 (t, 2H), 3.78 (broad s, 3H), 4.08 (t, 1H), 4.80 (broad s, 1H), 7.17 (m, 2H), 7.17

(broad s, 2H), 7.50 (d, 1H), 7.90 (t, 1H); MS(ES) m/z 409 (M+Na+); IR (mull) 3335,

3284, 3211, 3175, 3097, 1750, 1630 cm'1. Anal. calcd for C15H19FN4O3S2: C, 46.62;

H, 4.95; N, 14.50. Found: C, 46.50; H, 4.95; N, 14.40.

EXAMPLE 34: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl-S-methyldithiocarbamate (48).

r—x 1. t r-\O cs/s N ii
0 Nfi§::>_NJLO H ————5—41—» 0 Ni§::>—N o H S\—/ .... » 2.Me| \—J ---- "

F \—{\—NH2 F \_{\—
43

ll

NH—C-SCH3

39

An ice cold, stirred mixture of 398 (0.59 g, 0.0020 mol), EtOH (1.5 mL), water (2

drops) and triethylamine (0.613 mL, 0.00440 mol), under nitrogen, was treated with

carbon disulfide (0.066 mL, 0.0011 mol) and kept in the ice bath for 2 h and at

ambient temperature for 18 h. (A solution was obtained after the addition of carbon

disulfide; a white precipitate began to form soon after the mixture was warmed to

ambient temperature.) The thick suspension was treated, dropwise during 2 min,

with a solution of methyl iodide (0.137 mL, 0.00220 mol) in EtOH (2 mL) and the

mixture was kept at ambient temperature for 1.5 h and concentrated in vacuo. A

solution of the residue in EtOAc was washed with saturated NaI-ICO3, water and

brine, dried (MgSO4) and concentrated. The residue was chromatographed on silica

gel with 1.8% MeOH-CHZCI2 and the product was crystallized from EtOAc to give

0.197 g of 48: mp 154-155 °C; IR (mull) 3354, 3346, 1726 cm'1. Anal. calcd for

C16H2OFN3O3S2: C, 49.85; H, 5.23; N, 10.90. Found: C, 49.73; H, 5.25; N, 10.82.
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EXAMPLE 35: (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

oxazolidjnyl]methyl-O-methylthiocarbamate (50).

0 Na0CH3 o

/-x A *7.0.. K
0 N N 0 H S e O N N OH 5
\—/ L_{\_ n *4 \—4\_ H

F NH-C-SCH3 F NH-C -0043

43 so

A stirred mixture of 48 (0.200 g, 0.518 mmol), sodium methoxide (0.003 g, 0.06

mmol) and MeOH (5 mL), under nitrogen, was refluxed for 4 h and kept at ambient

temperature for 18 h. It was found that the starting material and product had

similar mobilities on TLC. the reaction was therefore followed by MS(ES). Starting

material was still present. The mixture was refluxed for 3 h, additional sodium

methoxide (0.005 g) was added and reflux was continued for 2 h. It was kept at

ambient temperature for 18 h, refluxed for 1 h, kept at ambient temperature 1.5 h

and concentrated in vacuo. The residue was mixed with ice, the pH was adjusted to

9-10 with 1M KHSO4 and saturated NaHCO3 and the mixture was extracted with

CH2Cl2. The extract was washed with water and brine, dried (MgSO4) and

concentrated. The residue was chromatographed on silica gel with 5% acetone-

CHZCI2 and the product was crystallized from EtOAc-hexane to give 0.107 g of 50:

mp 123-129 °c; MS(ES) m/z 370 (M+H*), 392 (M+Na+); IR (DRIFT) 3232, 3251,

1753, 1735 cm'1; 1H NMR [300 MHz, (CD3)2SO] d 2.94 (m, 4H), 3.47, 374 (m,m,

7H), 3.86, 3.91 (s,s, 3H), 4.10 (m, 1H), 4.73, 4.86 (m,m, 1H), 7.05 (t, 1H), 7.16 (d,d,

1H), 7.47 (d,d, 1H), 9.41, 9.50 (s,s, 1H). Anal. calcd for C16H2OFN3O4S: C, 52.02;

H, 5.46; N, 11.38. Found: C, 51.97; H, 5.49; N, 11.35.

-81-
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WHAT IS CLAIMED:

1.

01‘ pharmaceutical acceptable salts thereof wherein:

Gis

R1 is

Ais

A compound of the formula I

""*'E“$='>L°,8‘9«SE’,
Lu. \J

H.

NI-I2,

NH-C1_4 alkyl,

C1_4 alkyl,

-OC1_4 alkyl,

-S C1_4 alkyl,

W10
L4

‘'0

PCT/US98/09889

C1_4 alkyl substituted with 1-3 F, 1-2 C1, CNor -COOCL4 alkyl,

C3_6 cycloalkyl,

N(C1_4) alkyl)2 or/-K

Ifff?}12)2—5$

R2

W3

-82-
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b)

(1)

atom,

PCT/US98/09889

a 5-membered heteroaromatic moiety having one to three atoms

selected from the group consisting of S, N, and 0,

wherein the 5-membered heteroaromatic moiety is bonded via a carbon

wherein the 5-membered heteroaromatic moiety can additionally have a

fused-on benzene or naphthyl ring,

three R48,

e)

wherein the heteroaromatic moiety is optionally substituted with one to

a 6-membered heteroaromatic moiety having at least one nitrogen atom,

wherein the heteroaromatic moiety is bonded via a carbon

atom,

wherein the 6-membered heteroaromatic moiety can additionally have a

fused-on benzene or naphthyl ring,

three R55,

0

wherein the heteroaromatic moiety is optionally substituted with one to

a B—carbolin-3-yl, or indolizinyl bonded via the 6-membered ring,

optionally substituted with one to three R55,

,or
R74 R75 R76

"73 K
R77

-33-
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wherein R2 is

R3 is

R4 is

a)

8.£382,'E,‘°£tC9£&ELS?,“£03835
H,

F.

Cl,

Br,

C1_3 alkyl,

N02, or

R2 and R3 taken together are -O—(CH2)h-O-;

-s<=o)i R4,

-S(=O)2—N=S(O)jR5R6.

-SC(=O)R7,

—C(=O)R8,

-C(=O)R9,

-C(=O)NR10R11,

-C(=NR12)R8,

-C(R8)(R11)-OR13,

-C(R9)(R11)-OR13,

-C(R8)(R11)—OC(=O)R13,

-C(R9)(R11)-OC(=O)R13.

‘NR1oR11»

-N(R10)-C(=O)R7,

-N(R10)—S(=O)iR7,

-C(OR14)(OR15)R8,

-C(R8)(R16)-NRIORH, or

C1_8 alkyl substituted with one or more :0 other than at alpha

PC!‘/US98/09889

position, -S(=O)iR17, -NRIORH, C2_5 alkenyl, or C2_5 alkynyl;

C1_4 alkyl optionally substituted with one or more halos, OH, CN,

OT

-84-
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38895
i)

PCT/US98/09889

C2_4 alkenyl,

'NR16R1s»

-N3,

-NHC(=O)R7,

-NR20C(=O)R7,

—N(R19)2,

-NR16R19, or

'NR19R2o~

R5 and R6 at each occurrence are the same or different and are

a)

b)

C1_2 alkyl, or

R5 and R6 taken together are -(CH2)k-;

R7 is C1_4 alkyl optionally substituted with one or more halos;

R8 is

a)

b)

H, or

C1_8 alkyl optionally substituted with one or more halos, or C3_8

cycloalkyl;

R9 is C1_4 alkyl substituted with one or more

a)

b)

c)

d)

e)

-OR13,

C1_5 alkenyl optionally substituted with CHO;

R10 and R11 at each occurrence are the same or different and are

is

a)

b)

H,

C1_4 alkyl, or

C3_8 cycloalkyl;

'NR1oR11:

-OR10; or

-NHC(=O)R1o;

H, or

C1_4 alkyl;

R14 and R15 at each occurrence are the same or different and are
a)

b)

C1_4 alkyl, or

R14 and R15 taken together are -(CH)l—;

-35-
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is

R17 is

R18 is

H,

C1_4 alkyl, or

C3_8 cycloalkyl;

C14 alkyl, or

C3_8 cycloalkyl;

H.

C1_4 alkyl,

C24 alkenyl,

C3_4 cycloalkyl,

-OR13 or

‘NR21R22?

Cl,

Br, or

1;

R20 is a physiologically acceptable cation;

R21 and R22 at each occurrence are the same or different and are

m

b)

d

H,

C1_4 alkyl, or

—NR21R22 taken together are —(CH2)m-;

PCT/US98/09889

wherein R23 and R24 at each occurrence are the same or different and are

M

b)

c)

H,

F,

C],

C1_2 alkyl,

CN

OH,

C1_2 alkoxy,

nitro, or

amino;

-33-

1690



1691

10

15

20

25

30

35

W0 98/5416]

Qis

b)

d)

h)

PCT/US98/09889
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i)

k)

1)

PCT/US98l(-)9889

K (C|"|2)niR3a
\ (cH2),, '

a diazinyl group optionally substituted with X and Y,

a triazinyl group optionally substituted with X and Y,

a quinolinyl group optionally substituted with X and Y,

a quinoxalinyl group optionally substituted with X and Y,

a naphthyridinyl group optionally substituted with X and Y,

A2 3

zt——N

Ar”

.38.
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aa)

bb)

Q and R24 taken together are

3:E%_
‘r

wherein Z1 is

a) -CH2-,

b) -CH(R1°4)-CH2-,

c) -C(O)-, or

d) -CH2CH2CH2-;

wherein Z2 is

a) -O2S—,

b) -0'»

c) -N<R1°7)—,

d) —OS—, or

e) -S-;

wherein Z3 is

a) -02S-.

b) -O’;

c) -OS-, or

d) -S-;

wherein A1 is

a) H-, or

b) CH3;

wherein A2 is

a) H-,

b) HO-,

01'

.90.

PC!‘/US98/09889
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c) CH3-,

d) CH3O-,

e) R1020-CH2-C(O)-NH
0 R1030-C(O)-NH-,

g) (C1-C2)alky1-O-C(O)-,

h) HO-CH2-,

i) CH3O-NH-,

j) (C1-C3)alkyl-02C-

1o CH3-C(O)-,

1) CH3-C(O)-CH2-,

a) R112

\[/xgov
°1L

b) 0:

Fill
C) N ———

wherein R102 is

a) H-,

b) CH3-,

c) phenyl-CH2-, or

d) CH3C(O)-;

wherein R103 is

a) (C1-C3)alky1-, or

,or

,or

-91-
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b) phenyl-;

wherein R104 is

a) H-, or

b) HO-;

wherein R105 is

a) H-,

b) (C1-C3)alkyl-,

c) CH2 = CH-CH2-, or

d) CH3-O-(CH2)2-;

wherein R106 is

a) CH3—C(0)-.

H-C(0)-,

Cl2CH—C(O)-,

HOCH2-C(O)-,

CH3SO2-,

£5885
R115 S

vc<°>- ,C9

~¢w—qoy »Ed

ITUQgg%/

i) H3C-C(O)—0—CH2—C(O)-,

j) H-C(O)~O-CH2-C(O)-,

€)rc@y— ‘

1) HCEC-CH2O-CH2-C(O)-, or

m) phenyl-CH2-O-CH2—C(O)-;

wherein R107 is

a) R1°2o-c(R11°)(R111)—c(0)-,

b) R1030-0(0)-,

c) R108-C(O)-,
0

d) ,

-92-
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e) o .

f) H3C-C(O)-(CH2)2-C(O)-,

g) R1o9_S02_,
O

h) (EM .

i) HO-CH2-C(O)-,

1) R116-(CH2)2-,

k) R113-C(O)-O-CH2-C(O)-,

1) (CH3)2N-CH2-C(O)—NH-,

m) NC-CH2-, or

n) F2-CH-CH2-;

wherein R108 is

a) H-,

b) (C1-C4)a1ky1,

c) aryl -(CH2)p,

d) ClH2C-,

e) Cl2HC-,

f) FH2C-,

g) FZHC-, or

h) (C3-C6)cyc1oa1kyl;

wherein R109 is

a) -CH3,

b) -CH2C1

c) -CH2CH=CH2,

d) aryl, or

e) -CH2CN;

wherein R110 and R111 are independently

a) Ha

b) CH3-; or

wherein R112 is

a) H-,

b) CH3O-CHZO-CH2-, or

-93-
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B is an unsaturated 4-atom linker having one nitrogen and three carbons;

c) HOCH2-;

wherein R113 is

a) CH3-,

b) HOCH2-,

c) (CH3)2N-phenyl, or

d) (CH3)2N-CH2-;

wherein R114 is

a) HO—,

b) ' CH3O-,

c) H2N-,

d) CH3O~C(O)-O-,

e) CH3-C(O)-O-CH2-C(O)-O-,

f) phenyl—CH2-O-CH2-C(O)-O-,

g) HO-(CH2)2-O-,

h) CH3O-CH2-O-(CH2)2-O-, or

i) CH3O-CH2—O-;wherein R113 is

a) CH3-,

b) HOCH2—,

c) (CH3)2N-phenyl, or

d) (CH3)2N-CH2-;

wherein R115 is

a) H-, or

b) Cl—;

wherein R116 is

a) HO-

b) CI-I30-, or

c) F;

M is

a) H,

b) C1_8 alkyl,

c) C3_8 cycloalkyl,

d) -(CH2)mOR13, or

e) -(CH2)h—NR21R22;
Z is

a) O,

-94-
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Wis

Yis

Xis

b)

c)

U‘ \/

O \/

$E,‘~'5i',.'L£'E,83'E°3.3i'i,E'l‘9«SIE’,3333238
PCT/US98/09889

S, or

NM;

CH,

N, or

S or 0 when Z is NM;

OR27,

halo,

N02,

tetrazoyl,

-SH,

-S(=O)iR4,

-S(=O)2-N=S(O)J~R5R5,

—SC(=O)R7,

-C(=O)R25,

-C(=O)NR27R28,

-C(=NR29)R25,

-C(R25)(R28)—OR13.

-C(R25)(R28)—OC(=O)R13,

—C(R28)(0R13)-(CH2)h-NR27R23,

‘NR27R28’

-N(R27)C(=O)R7,

-N(R27)~S(=O)1-R7,

-C(0R14)(OR15)R28,

-C(R25)(R16)-NR27R26, or

C1_8 alkyl substituted with one or more halos, OH, =0 other than at

-95-
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alpha position, -S(=O)iR17, -NR27R28, C2_5 alkenyl, C2_5 alkynyl, or C3_8

cycloalkyl;

R4, R5, R6, R7, R13, R14, R15, R16, and R17 are the same as defined above;

R25 is

a) H.

b) C1_8 alkyl optionally substituted with one or more halos, C3_8

cycloalkyl, C1_4 alkyl substituted with one or more of -S(=O)iR17,

-OR13, or OC(=O)R13, NR27R28, or

c) C2_5 alkenyl optionally substituted with CHO, or CO2R13;

R26 is

a) R28, or

b) NR27N28;

R27 and R28 at each occurrence are the same or different and are

a) H,

b) C1_8 alkyl,

c) C3_8 cycloalkyl,

d) -(CH2)mOR13,

e) -(CH2)h-NR21R22, or

0 R27 and R28 taken together are -(CH2)2O(CH2)2-, -(CH2)hCH(COR7)-, or -

(CH2)2N(CH2)2(R7);

R29 is

a) -NR27R28,

b) -OR27’ or

c) —NHC(=O)R28;

wherein R30 is

a) H,

b) C1_8 alkyl optionally substituted with one or more halos, or

c) C1_8 alkyl optionally substituted with one or more OH, or C1_6 alkoxy;
wherein E is

a) NR39,

b) -S(=O)i, or

C) 0;

R38 is

a) H,

b) alkyl,

C) -(CH2)q-aryl, or

-95-
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d)

is

338388838
9:833’,

R41 is
93 \./

U‘ \.r

0yr

8838,
aryl is

a)

b)

c)

PCI‘/US98/09889

halo;

H,

CH; alkyl optionally substituted with one or more OH, halo, or -CN,

-(CH2)q-aryl,

-CO2R40,

-COR41,

-C(=O)-(CH2)q-C(=O)R40,

-S(=O)2-C1_6 alkyl,

-S(=O)2-(CH2)q-aryl, or

-(C=O)j-Het;

H.

C1_6 alkyl optionally substituted with one or more OH, halo, or -CN,

-(CH2)q-aryl, or

C1_6 alkyl optionally substituted with one or more OH, halo, or -CN,

-(CH2)q-aryl, or

H.

C1_6 alkyl,

—(CH2)q—aryl, or

—C(=O)-C1_6 alkyl;

phenyl,

pyridyl, or

napthyl; a to c optionally substituted with one or more halo, -CN, OH,

SH, C1_6 alkyl, C1_6 alkoxy, or C1_6 alkylthio;

wherein R43 is

a)

Q:0U‘\/\’\z
R44 is

H.

C1_2 alkyl,

F, or

OH;

-97-
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a)

b)

0

d)

OI‘

PCT/US98/09889

H.

CF3,

C1_3 alkyl optionally substituted with one or more halo,

phenyl optionally substituted with one or more halo,

R44 and R45 taken together are a 5-, 6-, or 7-membered ring of the

formula,

R44 and R45 taken together are -(CH2)k—, when R46 is an electron-

withdrawing group;

R45 and R46 at each occurrence are the same or different and are

a)

b)

c)

<1)

e)

U is

a)

b)

c)

d)

R47 is

a)

b)

an electron-withdrawing group,

TL

CF3,

C1_3 alkyl optionally substituted with one halo,

phenyl, provided at least one of R45 or R46 is an electron-withdrawing

group, or

R45 and R46 taken together are a 5-, 6-, 7-membered ring of the formula

0

«'2'-c/<
(CH )r2 ;

CH2,

0.

S, or

NR47;

H, or

C1_5 alkyl;

wherein R48 is

-93-
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a)

b)

G

d)

6

0

g)

h)

p)

PC!‘/US98/09889

carboxyl,

halo,

-CN,

mercapto,

formyl,

CF3,

-N02,

C1_6 alkoxy,

C1_6 alkoxycarbonyl,

C1_6 alkythio,

C1_6 acyl,

‘NR49 R50»

C1_6 alkyl optionally substituted with OH, C1_5 alkoxy, C1_5 acyl, or

‘NR49R5o:

C2_8 alkenylpheny] optionally substituted with one or two R51,

phenyl optionally substituted with one or two R51,

a 5-, or 6-membered (un)saturated heterocyclic moiety having one to three

atoms selected from the group consisting of S, N, and O, optionally substituted with

one or two R51, or

q)

0

R49 and R50 at each occurrence are the same or different and are

a)

b)

d

d)

H,

C1_4 alkyl,

C5_6 cycloalkyl, or

R49 and R50 taken together with the nitrogen atom is a 5-, 6-

membered saturated heterocyclic moiety which optionally has a

further hetero atom selected from the group consisting of S, N, and O,

and can in turn be optionally substituted with, including on the further nitrogen atom,

C1_3 alkyl, or C1_3 acyl;

is

a)

b)

d

d)

carboxyl,

halo,

-CN,

mercapto,

-99-
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e) formyl,

f) CF3,

g) -N02,

h) CL6 alkoxy,

5 i) C1_6 alkoxycarbonyl,

j) C1_6 alkythio,

k) C1_6 acyl,

1) C1_6 alkyl optionally substituted with OH, C1_5 alkoxy, C1_5 acyl, or

'NR49R50>

10 In) phenyl,

n) -C(=O)NR52 R53,

°) 'NR49R5o:

p) -N(R52)(-SOZR54),

q) -S02-NR52R53, or

15 r) —S(=O)iR54;

R52 and R53 at each occurrence are the same or different and are

a) H,

b) C1_6 alkyl, or

c) phenyl;

20 R54 is

a) C1_4 alkyl, or

b) phenyl optionally substituted with C1_4 alkyl;

wherein R55 is

a) carboxyl,

25 b) halo,

c) -CN,

d) mercapto,

e) formyl,

f) CF3,

30 g) -N02,

h) C1_6 alkoxy,

i) C1_6 alkoxycarbonyl,

j) C1_6 alkythio

k) C1_6 acyl,

35 1) -NR56 R57,

m) C1_6 alkyl optionally substituted with OH, C1_5 alkoxy, C1_5 acyl, or
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n)

0)

p)

PCT/US98/09889

'NR56R57»

C2_3 alkenylphenyl optionally substituted with one or two R58,

phenyl optionally substituted with one or two R58,

a 5- or 6-membered (un)saturated heterocyclic moiety having one to three

atoms selected from the group consisting of S, N, and O, optionally substituted with

one or two R58, or

9)
0

R56 and R57 at each occurrence are the same or different and are

and

a)

b)

c)

d)

H,

formyl,

C1_4 alkyl,

C1_4 acyl,

phenyl,

C3_6 cycloalkyl, or

R56 and R57 taken together with the nitrogen atom is a 5-, 6-

membered saturated heterocyclic moiety which optionally has a

further hetero atom selected from the group consisting of S, N, and O,

can in turn be optionally substituted with, including on the further

nitrogen atom, phenyl, pyrimidyl, C1_3 alkyl, or C1_3 acyl;

carboxyl,

halo,

-CN,

mercapto,

formyl,

CF3,

-N02,

CL6 alkoxy,

C1_6 alkoxycarbonyl,

C1_6 alkythio,

C1_6 acyl,

phenyl,

C1_6 alkyl optionally substituted with OH, azido, C1_5 alkoxy, C1_5 acyl,

-101-
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‘SR67, Or

R5 NH-CO-O-

-C(=O)NR59 R60,

'NR56R57>

-N(R59)(-SOZR54),

-S02-NR59R6o,

-S(=O)iR54,

—CH=N-R61, or

-CH(OH)—SO3R64;

R54 is the same as defined above;

R59 and R60 at each occurrence are the same or different and are

$8,233.’,
R61 is

8855.’,
e)

R62 and R63 at each occurrence are the same or different and are

a)

b)

R64 is

a)

b)

R65 and R66 at each occurrence are the same or different and are

a)

$99,882,‘

H.

C1_6 alkyl,

phenyl, or

tolyl;

OH,

benzyloxy,

-NH-C(=O)-NH2,

-NH-C(=S)-NH2, or

—NH-C(=NH)—NR62R63;

H, or

PCT/US98/09889

C1_4 alkyl optionally substituted with phenyl or pyridyl;

H, or

a sodium ion;

H.

formyl,

C1_4 alkyl,

C1_4 acyl,

phenyl,

C3_6 cycloalkyl,

-102-
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g)

h)

is

R70 and R71 at each occurrence are the same or different and are

R73, R74, R75, R76, and R77 at each occurrence are the same or different and are

R68 is C1_3 alkyl;

R69 is

a) C1_6 alkoxycarbonyl, or

b) carboxyl,

a) H, or

b) C1_3 alkyl;

R72 is

a) methyl,

b) phenyl, or

c) tolyl;

wherein K is

a) O, or

b) S;

a) H,

b) carboxyl,

c) halo,

d) -CN,

e) mercapto,

f) formyl,

g) CF3,

R65 and R66 taken together are a 5-, 6-membered saturated heterocyclic

moiety having one to three atoms selected from the group consisting of

S, N, and O, optionally substituted with, including on the nitrogen

atom, phenyl, pyrimidyl, C1_3 alkyl, or C1_3 acyl,

-103-
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-N02,

C1_6 alkoxy,

C1_6 alkoxycarbonyl,

C1_6 alkythio,

C1_6 acyl,

'NR78 R792

C1_6 alkyl optionally substituted with OH, CL5 alkoxy, C1_5 acyl,

-NR78R79, -N(phenyl)(CH2-CH2—OH), -O-CH(CH3)(OCH2CH3), or

-O-phenyl-[para-NHC(=O)CH3l,

C2_8 alkenylphenyl optionally substituted with R51,

phenyl optionally substituted with R51, or

a 5-, or 6-membered (un)saturated heterocyclic moiety having one to three

atoms selected from the group consisting of S, N, and O, optionally substituted with

R513

R51 is the same as defined above;

R78 and R79 at each occurrence are the same or different and are

a)

b)

0

d)

wherein T is

a)

b)

c)

H,

C1_4 alkyl,

phenyl, or

R78 and R79 taken together with the nitrogen atom is a 5—, 6-

membered saturated heterocyclic moiety which optionally has a

further hetero atom selected from the group consisting of S, N, and O,

and can in turn be optionally substituted with, including on the further

nitrogen atom, C1_3 alkyl, or C1_3 acyl;

0.

S, or

R75, R76, and R77 are the same as defined above;

R80 is

a)

b)

c)

d)

e)

f)

H,

formyl,

carboxyl,

C1_6 alkoxycarbonyl,

C1_8 alkyl,

C2_8 alkenyl,

-104-
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wherein the substituents (e) and (f) can be optionally substituted with

OH, halo, C1_6 alkoxy, C1_6 acyl, C1_6 alkylthio or C1_6 alkoxycarbonyl,

or phenyl optionally substituted with halo,

an aromatic moiety having 6 to 10 carbon atoms optionally substituted

with carboxyl, halo, -CN, formyl, CF3, -N02, C1_6 alkyl, C1_6 alkoxy, C1_6

acyl, C1_6 alkylthio, or C1_6 alkoxycarbonyl;

'NR81R82»

-OR90,

-S(=O)i-R91,

-S02-N(R92)(R93), or

a radical of the following formulas:

R81 and R82 at each occurrence are the same or different and are

a)

b)

0

d)

e)

Vis

H,

C3_6 cycloalkyl,

phenyl,

C1_6 acyl,

C1_8 alkyl optionally substituted with OH, C1_6 alkoxy which can be

substituted with OH, a 5-, or 6—membered aromatic heterocyclic

moiety having one to three atoms selected from the group consisting of

S, N, and O, phenyl optionally substituted with OH, CF3, halo, -N02, C1_4

alkoxy, -NR83R84, or

o ;

< 3:3”o

O\\

‘R85 , 01‘

Ree-

/“\ .
N— CH ’

V‘I ( 2)?‘

-105-
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b)

c)

PCI‘/US98/09889

CH2, 01'

R83 and R84 at each occurrence are the same or different and are

a)

b)

is

R87 is

a)

b)

c)

H, or

C14 alkyl;

OH,

C1_4 alkoxy, or

'NR88 R399

H, or

C1_7 alkyl optionally substituted with indolyl, OH, mercaptyl, imidazoly,

methylthio, amino, phenyl optionally substituted with OH, -C(=O)-NH2, -

COZH, or -C(=NH)-NH2;

H.

phenyl, or

C1_6 alkyl optionally substituted by OH;

R88 and R89 at each occurrence are the same or different and are

a)

b)

c)

d)

R90 is

a)

b)

d)

H,

C1_5 alkyl

C3_6 cycloalky, or

phenyl;

C1_8 alkyl optionally substituted with C1_6 alkoxy or C1_6 hydroxy, C3_6

cycloalkyl, a 6-membered aromatic optionally benzo-fused heterocyclic

moiety having one to three nitrogen atoms, which can in turn be

substituted with one or two -NO2, CF3, halo, -CN, OH, C1_5 alkyl, C1_5

alkoxy, or C1_5 acyl;

/‘\

v\__/N-(CH2).-

phenyl, or

pyridyl;

-106-
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R91 is

M

b)

d)

PC!‘/US98/09889

C1_16 alkyl,

C2_16 alkenyl,

wherein the substituents (a) and (b) can be optionally substituted with

C1_6 alkoxycarbonyl, or a 5-, 6-, 7-membered aromatic heterocyclic moiety

having one to three atoms selected from the group consisting of S, N, and

0,

an aromatic moiety having 6 to 10 carbon atoms, or

a 5-, 6-, 7-membered aromatic heterocyclic moiety having one to three

atoms selected from the group consisting of S, N, and O, 1

wherein the substituents (c) and (d) can be optionally substituted with

carboxyl, halo, -CN, formyl, CF3, -N02, C1_6 alkyl, C1_6 alkoxy, C1_6 acyl, C1_6

alkylthio, or C1_6 alkoxycarbonyl;

R92 and R93 at each occurrence are the same or different and are

a) H,

b) phenyl,

c) C1_6 alkyl, or

d) benzyl;,

R94 and R95 at each occurrence are the same or different and are

a) H,

b) OH,

c) C1_6 alkyl optionally substituted with -NR83 R84, or

(1) R94 and R95 taken together are :0;

R96 is

a) an aromatic moiety having 6 to 10 carbon atoms,

b) a 5-, or 6-membered aromatic optionally benzo-fused heterocyclic moiety

having one to three atoms selected from the group consisting of S, N, and

0,

wherein the substituents (a) and (b) which can in turn be substituted

‘with one or three -N02, CF3, halo, -CN, OH, phenyl, C1_5 alkyl, C1_5

alkoxy, or C1_5 acyl,

c) morpholinyl,

d) OH,

e) C1_6 alkoxy,

D 'NR83R84’

g) -C(=O)-R97, or

-107-
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0 .

h) < :£:3%_ .O

is

PCT/US98/09889

a) morpholinyl,

b) OH, or

c) C1_6 alkoxy;

h is 1, 2, or 3;

i is 0, 1, or 2;

j is O or 1;

k is 3, 4, or 5;

1 is 2 or 3;

In is 4 or 5;

n is 0, 1, 2, 3, 4, or 5;

p is 0, 1, 2, 3, 4, or 5; with the proviso that n and p together are 1, 2, 3, 4, or 5;

q is 1, 2, 3, or 4;

r is 2, 3, or 4;

t is 0, 1, 2, 3, 4, 5, or 6;

uis1or2.

2. A compound of Claim 1 which is :

a) (S)—N—[[3-[3-Fluoro-4—(4—morpho1inyl)pheny1] -2-oxo-5-

oxazolidinyl]methyflthioacetamide;

b) (S)—N— [ [3— [3-F1uoro—4— [4—(5-methyl-1,3,4—thiadiazo1-2-yl)— 1-

piperazinyllphenyl]-2-oxo-5-oxazolidinyl]methyllthioacetamide;

c) (S)-N-[[3-[3-Fluoro-4-[2 ’,5’—dioxospiro [piperidine-4,4’-imidazolidinel-1-

yl]phenyll~2-oxo-5-oxazolidinyl]methyllthioacetamide;

d) (S)-N-[[3-[3-Fluoro-4-(4-morpho1inyl)phenyl]-2-oxo-5-

oxazolidinyllmethyl]thioacetamide;

e) (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl] -2-oxo-5-

oxazolidinyllmethyllthiourea;

0 (S)-N-[[3-[3-F1uoro—4—(4—morpho1inyl)pheny1]-2-oxo-5-oxazolidinyllmethyl]—

N’-methylthiourea;

g) (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo—5—oxazolidinyl]methy1]-

thioformamide;

h) (S)-N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-

-108-
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oxazolidinyl]methyl]thiopropion-amide;

i) (S)-N-[[3-[3-Fluoro-4-(4—morpholiny1)phenyl]-2-oxo-5-oxazolidinyl]methyl]-

2-chlorothioacetamide;

j) (S)-N-[[3-[3-Fluoro-4-(4-moropholinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]-

a,ot,a-trifluorothioacetamide;

k) (S)-N- [[3- [3-Fluoro-4-(4~morpholinyl)phenyl] -2-oxo-5-oxazolidinyllmethyl] —

a-fluorothioacetamide;

1) (S)-N-[[3-[3—F1uoro-4-(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyllmethyl]-

a,oL-difluorothioacetamide;

m) (S)-N—[ [3- [3—Fluoro-4-(4-morpholinyl)phenyl] -2—oxo-5—oxazo1idinyl]methyl] -

on-cyanothioacetamide;

n) (S)-N-[[3-[3—Fluoro-4-(4-morpholinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]-

_ot,oz-dichlorothioacetamide;

0) (S)-N-[[3-[3-Fluoro—4—(4-morpholihyl)phenyl]—2—oxo-5—oxazo1idinyl]methyl]-

on-(methoxycarbonyl)thioacetamide;

p) (S)~N—[[3-[4-[1—[1,2,4]Triazoly1]pheny1]—2—oxo-5-

oxazolidinyl]methyl]thioacetamide;

q) (S)-N-[[3-[4-[1-[1,2,4]Triazolyl]phenyl]-2—oxo-5-

oxazolidinyllmethyllthioacetamide;

r)) (S)-N-[[3-[1-(Hydroxyacetyl)—5—indo1iny1]-2-oxo—5-

oxazolidinyl]methyflthioacetamide;

s) (S)-N-[[3-[3—Fluoro-4-[4-(hydroxyacetyl)-1-piperazinyl] pheny1]-2-oxo-5-

oxazolidinyllmethyllthioacetamide;

t) (S)~N- [ [3-[3-F1uoro-4-(4-thiomorpholiny1)phenyl]-2-oxo—5-

oxazolidinyllmethyllthio-acetamide;

u) (S)-N-[[3- [3-Fluoro-4-(4—thiomorpholinyl)phenyl]-2-oxo-5-

oxazolidinyllmethyllthio-acetamide, thiomorpholine S-oxide;

v) (S )-N- [ [3-[3-Fluoro-4-(4-thiomorpholinyl)phenyl]-2-oxo-5-

oxazolidinyl]methyllthio-acetamide,Athiomorpholine S, S-dioxide;

w) (S)-N-[[3-[3,5-Difluoro—4—[4-(hydroxyacetyl)-1-piperazinyllphenyll-2-oxo—5-

oxazolidinyl]methyllthioacetamide;

X) (S)~N-[[3-[4-[1-[1,2,4]Triazolyl]phenyll-2-oxo—5-

oxazolidinyllmethyllthiourea;

y) (S)-N-[[3-[3-F1uoro-4-[4-(hydroxyacetyl)-1-piperazinyl]phenyll-2-oxo-5-

oxazolidinyll-methyllthiourea;

z) (S)-N—[[3—[1-(Hydroxyacetyl)-5-indolinyl]-2-oxo—5-

-109-
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oxazolidinyllmethyllthiourea;

aa) (S)-N-[[3-[3-Fluoro-4-(4-thiomorpholiny1)phenyl]-2-oxo-5-

oxazolidinyllmethylthiourea, thiomorpholine S-oxide;

bb) (S)—N-[[3-[3-Fluoro-4-(4-morpholinyl)phenyl]—2—oxo-5-oxazolidinyllmethyl-S-

methyldithiocarbamate;

3. A method for treating microbial infections in patients comprising administering

to a patient in need thereof an effective amount of a compound of Formula I.

-110-
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(54) Title: THIADIAZOLYL AND OXADIAZOLYL PHENYL OXAZOLIDINONE ANTIBACTERIAL AGENTS

(57) Abstract

The present invention provides thiadiazolyl and oxadiazolyl phenyl oxazolidinone compounds of formula (I) wherein Q is thiadiazolyl
or oxadiazolyl; wherein X‘ and X2 are independently hydrogen, fluorine, or chlorine; and wherein R‘ is, for example, —COCH3 or
—COCH2CI-I3. These compounds are useful antimicrobial agents, effective against a number of human and veterinary pathogens, including
gram—positive and gram—negative aerobic bacteria.
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