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35 hydrochloride is a phenyl oxazolidi none derigative, di scl osed in PCT
application WD 02/06278. It is said to be usef as ahtt'm crobial agent,
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WD 03/ 097059 PCT/ |1 B03/ 01853 2 fast orlgani sns such as Mycobacterium

tubercul osi s, Mycobacterium avium and Mcobacterium spp. The PCT

application WO 02/ 06278 descri beormaladr epar ati on of conpounds of

20  Further, the invention relates to methods of using such compounds as antimicrobials,
pharmaceutical compositions containing the novel polymorphic forms, and processes

for the preparation of the polymorphic forms.

BACKGROUND OF THE INVENTION
25

S. epidermidis is the causative agent in many incidents of infection of
implanted medical devices such as catheters, pacemakers, prosthetics joints, cardiac
valves and central venous system shunts. These infections often recur and tend to be
difficult to treat with antibiotics agents. Removal of the devices with concurrent

30 administration of antibiotics is usually the only method of eradicating the focus of

infection.

The compound of Formula I, namely, (S)-N-[[3-fluoro-4-[N-1[4- {2-furyl-(5-
nitro)methyl} ] piperazinyl]-phenyl]-2-oxo-5-oxazolidinyl]-methyl]acetamide
35  hydrochloride is a phenyl oxazolidinone derivative, as disclosed in PCT application
WO 02/06278. 1t 1s said to be useful as antimicrobial agent, effective against a
number of human and veterinary pathogens, including gram-positive aerobic bacteria,
such as multiply resistant staphylococci, streptococci and enterococci as well as

anaerobic organisms such as Bacterioides spp. and Clostridia spp. species, and acid

CONFIRMATION COPY



5 Formula I. The products of Fornula | obtained by follow ng the cited
nmet hods tend to be hygroscopic and difficult to filter. These types of

di sadvantwg@eowos7opy operties have proven to be serious obstraaliBes/d1853 he

| ar ge- scal e manufacture of a conpound2 Further, handling pr obI ens are
encountered during th reparati on of I mc, utical . ons
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the net hodgdosedased shipy WO 02/ 06278.  SUMVARY OF THE | NVENTI ON 15 Provided
herein is nmeans to prepare a conpound of Fornula | in a form which is
non- hygroscopic, permts |arge scale synthesis and which can overcone the
hand! L ng, br obl & RACGIILE GV 00 s 18 ARRAAL LAR R BUBRIRGRNIC
conpositions. There is a need to drscover & a new gen %ctive
agai nsf alﬂonnalaaemhbemduaﬁldﬂ@“bﬂguldII ugtatrealbstfamwﬁlgrﬂad ¢ited 28hddereendn are
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and/ or B and nethods of. usi them as 25 anti robi al agents, agents for
treating aPmaPeve?ﬁq%&f&ﬁl&éﬁ%h%OﬁCﬁP@ccpmﬁgnée B  ORRREERY one. and

forei gp badyowihg H{e%étlﬁséHﬁclo@é@ﬁtwmﬁy(mﬁamm' s are provided. Further,
"Form A" is very active agal nst slime-producing bacteria and retains
activity against adherent bacteria, making it useful for the prevention
and treatnment of catheter infections and foreign body or prosthesis

infections. 30 The pol ynorphi ound of Fornul a |
designated as "Form A @MM$F(?Q#% Ianerrl zed by their X-ray
povvder diffraction patterns (XRPD), infrar ed spectra and differenti al

scannilhg cal or Preidgd heso) ischaanscioepiepate gk comppr) obFosmulpdTin 866101853 3

Accor di ngl I hic .Form A' Fornul a |

process f c‘)%l?lﬁg %’r eﬁ%rostc?%lﬁ’ RS y%?cﬁﬁe ? r‘%&%ﬁrﬁnﬂwﬁ%cﬂ%w‘ifé‘ac t(i!“?hi s
process  G@idlirigs esroblen(si )emb@:vtbféti nglukinge thes @réfardtiohmbfa pharthdeutidlssol vi ng
the free base of Forrmula | in ethanol, (iii) adding ethanolic HCl (ethanol
cont ai ni n§ompesHieisoLEhepe isangsdde disrpvsiiand davglen a agw Agenitachve sgainst 2l (i v)
cooling t l: t I to bel ow roomtenperature, for

exanpl e, %%ﬁt;ég Iﬁ)d(lj gawié'lljreérqgﬁgtsay %’hi s tenperature over a period of 4-6
hour, (v) filtering the separated solid and digesting the solid in ethanol
at 70280C f or Herein are provided new polymorphic forms of S)-N-[[3-fluoro-4-[N-1[4-{2-

furyl-(5-nitro)methyl} Jpiperazinyl]-phenyl]-2-ox0-5-oxazolidinyl]-methylJacetamide
hydrochloride (Formula I) designated as ‘Form A’ and ‘Form B.” Processes for the
preparation of new polymorphic forms are also provided. Additionally, pharmaceutical
formulations comprising polymorphic forms A and/or B and methods of using them as
25  antimicrobial agents, agents for treating or preventing anaerobic infections, catheter
infections and foreign body or prosthesis infections in mammals are provided. Further,
‘Form A’ is very active against slime-producing bacteria and retains activity against
adherent bacteria, making it useful for the prevention and treatment of catheter
infections and foreign body or prosthesis infections.
30
The polymorphic forms of the compound of Formula I designated as ‘Form A’
and ‘Form B’ can be characterized by their X-ray powder diffraction patterns

(XRPD), infrared spectra and differential scanning calorimetry (DSC) characteristics.



6 hours, and (vi) cooling to bel ow roomtenperature, for exanple about 10C
filtering and 15 drying the product under vacuum at about 50-75C to
produce “Worogiogfos9 whi ch can be characterized, for exanpl epPCigBodEssol | ow ng
data: Infrared absorption bands (cm 1p: 3421, 3286, 2967, 1747, 1722, 1668, 1524,
1504, 1416, 1354, 1327, 1272, 1242, 1170, 1106, 1078, 1022, 811, 749 20
(Figure 1). X-ray ovvder dlffractlon (20) .58, 11.34, 12.86,_ 13, 20,

13. 40, 14. 06, MCS@lngIX@Oﬂmowl%FO%Agaﬁf tg% cgmpoypd 95 Forgulagl ang agy,
17.22, 17 4 ? 2 90,

71 16, 21 Tegesfor e pifbatdtion, oF plimotrhic: %%%?44%5%9%‘5%9% B pees e
25. 90, 26.cethprid®: 62, 27.04, 27.80, 28.14, 28.48, 28.68, 29.12, 29.70,

30. 10, .30.88, 31.48, 32.40, 33.50, 34.24 (Figure 2). DSC. Endot her m at
211. 93& (onset at 206.58C) (Figure 3) 30 In another aspect, there is

provi ded gjpol Wmﬁgqmeﬁggé’@ﬁor@matlhe compound of Formula | and a process
for the preparatl on of pol ynorphic ormB . This process conprises: WO

03/ 097059 (BCT/ |dB@31/vm5@freabeae)ofﬁuocvuladrngethmé base of Fornmula I, (ii)
di | the f f hot et hanol t hanol
501 i 13D S065 ARERIETHESTEHbsb bOk SR, & iy AR Byt e

t enperature or abﬂngﬁbohmo-gzm'rpl e, about 20C, 5 (i v) addi ng the ethanolic
HCl (et hanol containing about 2-1ON hydrochloric acid) at this

t enperQt ul®) (\$polng ﬁhﬁurwglltmgesolhé@@tsmwym kelgrerogm tempsrafusender eammde.f or
about 15 m nut %ﬁo%al'@)dc(a}{hl}tl olaf Hlé‘grr&)@&nerBé‘%raat;f‘egloﬁg)' rigch h Ry Pr 0duce ~Form

B' which can aracterized. ol'lowng data: 10

| nfrared gbpor filieting tl&mdﬁaréems&])ld aﬁﬂcﬁ@e&ngﬂ%@hdlﬁéﬂmm&%%&ﬂﬂﬁﬂ 1425. 9,
1356. 2, 1239. 2, 1022 72.1, 811.7, 750.2 (Figure 4). X-ray powder

di ffraction (2@) ouanc 19,12, 19.44, 20.22, 23.14, 25.66, 26.52, 15 28.46

(Figure S) Schéﬂ%’Edﬂgém ?ofgx%@é}nz%&%éée Exﬁﬁ 13’41%0 69) Ca#ﬂtegﬁl 2&918 22C

(onset at I gur i ng to anot t here
is prddi ded a pirgngdbe fpooduchandgr eqanat atoabook ﬁ@e?g?@otopbromlucd:OFaimAA of t he

fr f Fornul
forrpound of For rﬂjcl:hacefn 'be charagten%g (grI esxgrsnple lb;l g%é\g{n% ata:ee base o ormit a

Infrared absorption bands (cm'l): 3421, 3286, 2967, 1747, 1722, 1668, 1524,
1504, 1416, 1354, 1327, 1272, 1242, 1170, 1106, 1078, 1022, 811, 749
20 (Figure 1).

X-ray powder diffraction (26): 6.58, 11.34, 12.86, 13.20, 13.40, 14.06, 14.32,
14.74, 15.26, 15.46, 15.91, 16.22, 16.46, 16.84, 17.22, 17.62, 18.16, 18.38,
18.84, 19.14, 19.74, 20.00, 20.60, 20.90, 21.18, 21.94, 22.48, 22.84, 23.52,

25 23.86, 24.08, 24.72, 25.08, 25.56, 25.90, 26.20, 26.62, 27.04, 27.80, 28.14,
28.48, 28.68, 29.12, 29.70, 30.10, 30.88, 31.48, 32.40, 33.50, 34.24 (Figure 2).

DSC: Endotherm at 211.93°C (onset at 206.58°C) (Figure 3)

30
In another aspect, there is provided a polymorphic ‘Form B’ of the compound

of Formula I and a process for the preparation of polymorphic ‘Form B’. This process

comprises:



(i1) dissolving free base of Fornula | in ethanol while heating to about
60-80C, 25 (iii) adding a m xture of HCl in ethanol (about 2-10N), bel ow
room t enpwoaBwemss for exanple, at about 5C, (iv) stirrin@crhBoy@asxi on
m xture at about 5-15C for about 1-3 hours, (v) renoving the solvent and
di gesting the residue in dich] oronmethane, (vi) filtering and crystallizing
the sol i d®romPHMHHAEHlee Pass M uBIcohol mixtures, 30 for exanple, in a

range of ut 4. ; i i i t T A nol at
wboat 60- SO0 1 Syl AETE 1A% Srevhl 13) BEEHLRUA, RPRL BRI )
cooling it to #&bhoperatdfesI0G) abauk 684807, and dryi ng under vacuum at about 50-
75C to prodyce "Form A which can be characterized by the dat esent ed
arl | or 1 D P e solAed PR FaPEABES Sy Subadr RURPIS.HBHEOPE. pr ovi ded
a process f9r tabﬁn% @l?@&ﬁﬁx?%ig%?(etﬁhﬂ&?&ox%hﬂ@éﬁb@ﬁ‘ﬂ %IOﬁq{yH}G‘é'hlo?i% de

conmpound of " For nul , Wh conprises: (i) dissolving compound of Formula
| in de-niner alat thisdkemgeraturehi | e heating to about 40-60C, 10 (ii) cooling
the solution sljghtly to about 35-45C Ll ddi ng isopropyl .al cohol at
25300, (10) seliTiedle AR AR B hrirle REAbAR LR gDy opy

al cohol, (¥) dmteAdg wiRdRpardtaemiad padiabé ‘G BOwhichdiag e dhafaliefized)hi ch can
be <characterized by the data presented earlier for "FormA . 15 According
to anot her enbderigxample, by érecfollewpiggiataded a process for the preparation of
novel {gol ynorphic "Form A" of the compound of Fornula I, which conprises:
(1) dissolving conmpound of Fornmula | in de-mneralized water while heating
to 20 about 40nfef€d abidrpticobiridsgciie 31AB 2t 26886, sI74gh1634.3,05abp L4251 H0mM
tenperature or sli htlé above, &i i1)_addi n%_ et hanol at roomtenperature or
slightly above l3%®¢ B38pIl 822,334t SUI5L 738& (Figw9 4kt i rring, cooling the
reaction m xture to 10-15C, filtering and washing the 25 solid with

et hanol, and (v) drying under vacuum at about 60C to produce "Form A" which

031 097056 PCT/ PRI TS 1 oRiaPeROBSCRIBIAO G S R AERb, 2652,

15 28.46 (Figure 5)

DSC: Endotherms at 154.92°C (onset at 148.26°C) and at 209.22°C (onset at
207.51°C) (Figure 6).

20 According to another embodiment, there is provided a process for the
preparation of polymorphic ‘Form A’ of the compound of Formula I, which
comprises:
® providing free base of Formula I,

(i)  dissolving free base of Formula I in ethanol while heating to about 60-80°C,

25 (ii1) adding a mixture of HCl in ethanol (about 2-10N), below room temperature,

for example, at about 5°C,
(iv)  stirring the reaction mixture at about 5-15°C for about 1-3 hours,
W) removing the solvent and digesting the residue in dichloromethane,
(vi) filtering and crystallizing the solid from methanol/isopropyl alcohol mixtures,
30 for example, in a range of about 4:1 to about 20:1,

(vi1)  digesting the solid in ethanol at about 60-80°C for about 4 hours, and



Enbodi nents of the invention are explained in greater detail by way of the
acconpanying figures: 5 Figure 1 is an infrared spectrum (I R) show ng a
spect rumwbD o3@grone A of conpound of Formula | taken frompPChaBexIBEsUNd
prepared accor di ng to Exanple 1. Figére 2 is a povvder X-ray diffraction

pattern (XRPD) Q~C ound t aken

conpound SPEhaf %%hn&clgfﬂ 8@%% ﬁ&aﬁg?@glmdo‘%y&?r‘g}éﬁr yacuym,pt Fé?"g;?tol al

scanni ng cal or 75%t kd prodRROFdreA MR@icANBaffbe dhafddterided 8Y thD i lpfesknibaken from
t he conpound pregared according to Exarrpl e 1. 15 Figure 4 is an infrared
spectrum (I R) &¥&@k 19§ Eorapdct rum of “Form B' of conpound of Fornul a |
taken fromthe conpound prepared accordi ng to Exarrpl e 2. Figure 5is a
powder . X-r ay dlffr ctlon ttern XRPD of ¢ ound of Formul a
| takeh from tR& %gfﬂ%ﬁﬁ lFoéigF‘%’gc Frﬁllﬁgr(’t" é’r‘??)‘feés g’m%heQO Figure 6 is
a di f f er eptdpatatiss aﬂm\rwp&%@fpmtrrdrﬁ AT5@he EdiRpRALRFLBHula FONRh B Of
conpound of Forrmula | taken fromthe conpound prepared accor di ng to

Exanpl e ZCOIEBY@ETAI LED DESCRI PTI ON OF THE | NVENTI ON Data were col |l ected as

I)glr Lt?r\gtser g ?{SSAIO 50 erﬁr&r r e%HUﬁLtZE%E nglgce:%ﬁze;a&a[?g} ‘%‘?Okl gL Iéoggn st ep:

0.02; Scan rangBOutEOZHWC XRD data on a conpound prepared accordl ng to 35

Exanpl e 1 is presented in, Tab . Asterisks show the 20 nost intense XRD
peaks 10| RO nseeqligrihe sqhtiqn %Pﬁ)j%abmbéﬁ-"é %ata col | ection paraneters:

Medi um K@ty Seadih ccm|. WO 03/097059 PCT/1B03/01853 7
DSC. | nst Elﬁent P%&B})foﬁg%%orh% rjlgzsl%} Data col |l ecti on paraneters: Scanning
rate: 10C(m) n; stireimpefiledringend 5@:€hidg e solid withhisepropydb.aldshol, X- ray powder

diffracti n (20) 1. 6.580 2. 11.340 3. 12.860* 4. 13.200*
dfying under vacuum at about 60°C to produce ‘Form A’ which can be

characterized by the data presented earlier for ‘Form A’.

15
According to another embodiment, there is provided a process for the
preparation of novel polymorphic ‘Form A’ of the compound of Formula I, which
comprises:
1) dissolving compound of Formula I in de-mineralized water while heating to
20 about 40-60°C,
(i)  cooling the solution slightly to about room temperature or slightly above,
(i)  adding ethanol at room temperature or slightly above, for example, about 25-
30°C,
(iv)  stirring, cooling the reaction mixture to 10-15°C, filtering and washing the
25 solid with ethanol, and

) drying under vacuum at about 60°C to produce ‘Form A’ which can be

characterized by the data presented earlier for ‘Form A’.



5. 13.400 6. 14.060 7. 14.320 8. 14.740* 9. 15.260 10. 15.460 11.
909 12. 16.220* 13. 16.460 14. 16.840* 15. 17.220 16. 17.620* 17.
160 1WO 0389B89Y 19. 18.840 20. 19.140 21. 19.740* 2ZT1BM/@Q6SE 23.

15.
18.
20.
29.
35.

27.

600*

24. 20.900 25. 21. 180* 26. 621. 940* 27. 22.480* 28. 22.840*

23.520* 30. 23.8aQ \ 5.080 34. 25.560
25.900 36. 26.2008E-65F597053 = 03 ' 37. 26.620* 38.
040 39. 27.800  40. 28 140* 41 28. 480
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Embodiments of the invention are explained in greater detail by way of the

accompanying figures:

Figure 1 is an infrared spectrum (IR) showing a spectrum of ‘Form A’ of

compound of Formula I taken from the compound prepared according to Example 1.

Figure 2 is a powder X-ray diffraction pattern (XRPD) of ‘Form A’ of

compound of Formula I taken from the compound prepared according to Example 1.

Figure 3 is a differential scanning calorimetric (DSC) thermogram of ‘Form

A’ of Formula I taken from the compound prepared according to Example 1.

Figure 4 is an infrared spectrum (IR) showing a spectrum of ‘Form B’ of

compound of Formula I taken from the compound prepared according to Example 2.

Figure 5 is a powder X-ray diffraction pattern (XRPD) of ‘Form B’ of

compound of Formula I taken from the compound prepared according to Example 2.
Figure 6 1s a differential scanning calorimetric (DSC) thermogram of ‘Form

B’ of compound of Formula I taken from the compound prepared according to

Example 2.

DETAILED DESCRIPTION OF THE INVENTION

Data were collected as follows:

XRD: Instrument: Model RU-H3R (Rigaku)

Data collection parameters Voltage 50KV, Current: 120mA; Scan speed: 2%min;
Scan step: 0.02% Scan range: 3-40°. XRD data on a compound prepared according to
Example 1 is presented in Table I. Asterisks show the 20 most intense XRD peaks.
IR:  Instrument: FTIR Paragon 1000PC

Data collection parameters: Medium: KBr; Scanning range: 440-4400 cm™.



42. 28.680* 43. 29.120 44. 29.700 45. 30.100 46. 30.880 47. 31.480*
48. 32.400 49. 33.500 50. 34.240 BIO.OG CAL ACTIVITY 5 Activity agai nst
anaer obeswerid/omiosy obact eri um Agar dilution method for an&erabBixoisict eri a:
M Cs were determ ned by the NCCLS agaf dilution nmethod with WIKkins
Chal gren Agar (Difco). The plates were incubated in an anaerobic jar
containin 10 atno ere of 85% nitrogen, 10% hydrogen and 5% car bon
di oxi de fg}sﬂ8m§gﬂmenﬁﬂ?’%ﬁ(l@§f%§yﬁé presented in Table H Table I
Antibiotics MC50 M C90 Geonetric Mean M C Ran e Pol ynorphic °Form A
0. 032 0. 2Dan qdlpctgoropametgrs: [Scarung Tage: 1040/min3Pengpepdure: 40" CW3HCGNyci n 32 32
9.306 .5 - 32 Teicoplanin 2 32 2.04 0.03 - 32 Synercid 1 16 1.614
0.062-16 Anpx 1 256 1.366 0.062 - 256 Anox+clav 0.25 8 0.423 0.062 - 32
| m penem 0.064 1 0.084 0.008 - 4 dindanycin 0.125 8 0.208 0.008 - 64
Metroni dazole 0.5 2 0.48 0.062 - 32714p1 Oxacin 0.5 2 0.659 0.06 - 32
Moxi oxacin 0.5 2 0.566 0.03 - 32 15 WO 03/097059 PCT/1B03/01853 9 a> cO
d x L

Ctttit++ O Lo R N N hy NolNaealfrattibs 1] )

(20)
1. 6.580
2. 11.340
3. 12.860*
4. 13.200%*
5. 13.400
6. 14.060
7. 14.320
8. 14.740*
9. 15.260
10. 15.460
11. 15.909
12. 16.220*
13. 16.460
14. 16.840*
15. 17.220
16. 17.620*
17. 18.160
18. 18.380
19. 18.840
20. 19.140
21. 19.740%
22. 20.000*
23. 20.600*
24, 20.900
25. 21.180*
26. 21.940*
27. 22.480*
28. 22.840*
29. 23.520*
30. 23.860
31. 24.080
32. 24.720*
33. 25.080
34, 25.560
35. 25.900
36. 26.200*
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41. 28.480

42, 28.680*

43. , 29.120

44, 29.700

45. 30.100

46. 30.880

47. 31.480*

48. 32.400

49, 33.500

50. 34.240

BIOLOGICAL ACTIVITY

5  Activity against anaerobes and microbacterium

Agar dilution method for anaerobic bacteria:
MICs were determined by the NCCLS agar dilution method with Wilkins
Chalgren Agar (Difco). The plates were incubated in an anaerobic jar containing an
10 atmosphere of 85% nitrogen, 10% hydrogen and 5% carbon dioxide for 48 hour. MIC

values are presented in Table II.

Table II

Antibiotics MICs, MICyy Geometric Mean MIC Range
Polymorphic ‘Form A’ 0.032 0.25 0.037 0.004 - 1
Linezolid )| 4 1.134 0.25 — 4
Vancomycin 32 32 9.306 0.5 -32
Teicoplanin 2 32 2.04 0.03 -32
Synercid 1 16 1.614 0.062— 16
Amox 1 256 1.366 0.062 — 256
Amox-+clav 0.25 8 0.423 0.062 - 32
Imipenem 0.064 1 0.084 0.008 - 4
Clindamycin 0.125 8 0.208 0.008 — 64
Metronidazole 0.5 2 0.48 0.062 — 32
Gatifloxacin 0.5 2 0.659 0.06 — 32
Moxifloxacin 0.5 2 0.566 0.03 - 32

15
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order to achieve cure. The main characteristics of such infections are the microbial
5 adherence affected by the biofilm and the low growth rate of surface-adherent
microorganisms. The discrepancy between the results of routine antibiotic
susceptibility testing and treatment success in device-related infections may therefore
be due to the fact that bacterial biofilms have different resistance patterns compared
with planktonic bacteria. It has been demonstrated that the cure rate in experimental
10  device-related infections can be predicted by the in vitro bactericidal effect of

antibiotics on non-growing and adherent bacteria.

The most important anaerobes clinically are the genera of gram negative rods.

Bacteroides, especially the B. fragilis group is particularly important. The other

15 principal gram negative genera are Prevotella, Fusobacterium, Porphyromonas,
Bilophila and Sitterella. Among the gram positive anacrobes, there are cocci
(primarily Peptostreptococcus) and spore forming (clostridium) and non spore

forming bacilli (Actinomyces and Propionibacteria).

Treatment of anaerobic infections may be difficult. Failure to provide

20 coverage for anaerobes in mixed infections may lead to a poor response or to no
response. Many antibacterial agents including aminoglycosides, trimethoprim-
sulphamethoxazole, most quinolones and monobactams have poor activity against
many or most anaerobes. Four groups of drug are active against majority of anaerobic
bacteria of clinical significance: these are nitroimidazole such as metronidazole,

25 carbepenems such as imipenem, chloramphenicol and a combination of B lactam

and P lactamase inhibitors.

Non spore forming, anaerobic, gram positive bacilli (e.g. Actinomyces,

Eubacterium and Propionibacterium) are commonly resistant to metronidazole. Of

late, there have been reports of resistance to all the above agents in small number of

30 strains of B. fragilis group. Cefoxitin, clindamycin and braod spectrum penicillins
such as ticarcillin or piperacillin also have some anti anaerobic activity. But 15 — 25%

of B. fragilis isolated in the U.S. hospitals are resistant to these drugs. Cefoxitin and
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~- 0 0 0 @0 - 35% of such strains re resistant) and some anaerobic cocci are resistant to
clindamycin. Penicillin G is not reliable for treating serious infections involving any
of these anaerobic gram negative bacilli because the incidence of B lactamase

5  production among these organisms is high.

To demonstrate the usefulness of novel polymorphic ‘Form A’ in device
related infections two tests of experiments have been performed:
1. Inhibition of slime production
2. Activity against glass-adherent bacteria.
10
To study the effect of polymorphic ‘Form A’ on the inhibition of biofilm
production, the following study was carried out as set forth in Blake et al. J.Clinical
Microbiol. 2001; 39:544-550; and Polonio et al. Chemother. 2001; 45:3262-3266.
Since Mueller Hinton broth does not support the formation of biofilm, trypticase soy
15  broth with 2% glucose was used to stimulate biofilm formation by MRSA 1029/99
and MRSE 879/247 (both recent clinical isolates collected from tertiary care hospital).
Bacterial suspensions (in triplicate) were exposed a doubling dilution of antibiotics
and incubated overnight at 37°C with constant shaking (100 rpm). The next day, after
aspirating the medium, the biofilm was stained with safranin (0.1%) for 1 hour at
20 room temperature, washed with distilled water, tapped dry and stain-extracted into
200 pl of 0.2M NaoH and the OD measured at 544nm. The relative inhibition was

determined by using the formula:

% inhibition = 100-[(OD of treated well/OD of Reference well)X 100]
25
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30

Polymorphic ‘Form A’ is active against adherent bacteria:

Linezolid has been shown to be active against nearly all clinically relevant

gram positive pathogens, with MICyq of 2 to 4 ug/ml, while the Cpax is 12 to 16
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at a | ower concentration for polynorphic "FormA as depicted in Graphs A
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654) difficult to generate resistant mutants in the laboratory. However, within months of
clinical use, resistance in Vancomicin Resistant Enterococci (VRE) and Methicillin
5  Resistant Staphylococcus Aureus (MRSA) has been reported. The common feature in
both reports is the presence of foreign body (catheter) in these patients leading to

treatment failure and development of resistant mutants.

We investigated the change in MIC of Linezolid, Vancomycin, Synercid and
10 polymorphic ‘Form A’ in a sintered glass adherent bacteria model with MRSE 879
bacteria and found that though the broth MICs were Linezolid (2 pg/ml), Vancomycin
(1 ng/ml), Synercid (0.5 pg/ml) and polymorphic ‘Form A’ (0.5 pg/ml), the
concentration which would kill adherent bacteria were Linezolid (32 pg/ml),
Vancomycin (8 pg/ml), Synercid (2 pg/ml) and polymorphic ‘Form A’ (2 pg/ml).
15  The change in MIC in broth and on sintered glass adherent bacteria is presented in
Graph E.

Graph E

Change of MIC in broth and on sintered glass
adherent bacteria
(MRSE 873)

32 pg/ml

20

25 B MIC in broth

Il MIC on adherent
bacteria

Vancomyc
Synercid
Polymorphic

'Form A'

30
Agar dilution method for M. tuberculosis:
Antibiotics were incorporated at concentrations of 8, 4,2, 1, 0.5, 0.25, 0.125

b

0.06 and 0.03 pg/ml into plate of Middlebrook 7H10 agar medium supplemented
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Vancom ci n Resistant Enterococci (VRE) and Methicillin 5 Resistant

St aphy| ocweré tiecopdadeas shq lorsat)congentigtiam of tip drugathat cpmpletebyiphibitedthere in  both

| ohdi ng 15N EroRhE R bnd B TR TN o matant s,

Table IV
MIC (pg/ml)
Mpycobacterium tuberculosis

Drugs MICs MICy G.M.
Rifampicin 64 64 6.35
Isoniazid 8 64 3.17
Sparfloxacin 1 2 0.53
Clarithromycin 16 32 12.69
Linezolid 8 64 8
Polymorphic ‘Form A’ 4 64 5.44

10
Table V
MIC (pg/ml)
Mpycobacterium avium intracellulare

Drugs MICsp MICgy G.M.
Rifampicin 1 32 1.999
Isoniazid 32 64 18.149
Sparfloxacin 4 8 3.526
Clarithromycin 1 4 1.554
Linezolid 16 64 20.587
Polymorphic ‘Form A’ 8 32 8.52

Examples given below are presented by way of illustration only, and do not

limit the scope of the invention.
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W investigated the change in MC of Linezolid, Vancomycin, Synercid and
10 polynorphic "Form A in a sintered glass adherent bacteria nodel with
VRSE 879 wivastoeros and found that though the broth M Cs wecanBoiwessd i d (2
g/m), Vanconycin (1 g/m), Synercid0.5 g/m) and pol ynorphic ~Form A

(0.5 g/m), t oncentratio | | d ki r.en acteria were

Li nezol i d (32“??59ﬁ?s5’356%ﬁemﬂ%f@)?ﬁ-@‘éﬁmr??‘-@%E‘??f-&%(f?g/ m) and

pol ynor phrhi@ro)‘rﬁéthwr}]ﬁ)ipéx%zﬁ/ymﬂlenﬂlﬁzm-imﬁﬁdihm]Mléﬁlj'lfhcgtraﬂﬁdfb, aafbon
sintered gl ass_adherent bacteria is presented in_ Gaph E. G aph E Change
of M C i nPiepaedbxrfar anlmf@ﬂ@dnsF%@OCCZin@a%Ff@ﬁ@’medblagYQloﬂ@6€K£SE 873) 32
g/m ... ... e
25 ~ NBC in broth ~ NUC on adher ria C:Cbu.s; .Nad ' 038
ao 30 Agar dilution nethod for fﬁkﬂﬁgﬁﬁ osis: Antibiotics were

i ncorporated at concentrations 4, 2, 1, 0.5 0,25 0.125 0.06 and
0.03 p.g/ M i AHEERAAZHOR 0L POIVIMOIPRNS, §8 i the,compound,of Kormamladent ed VO
03/ 097059 PCT/1B03/01853 19 with OADC enrichnent (D fco) Test organisnms
were grown i n YHemrf dicabagelifffoonuladovesaiisspivgd O @BgBoI(EBOMB by hedting 7 days

of i ncubat,i on o37C, . the braoths wer | ust t ckFarland, the

or ga&'cos rrsat\ﬁg?‘étafiohér?‘ns i1 B’t‘seif’h%b).nf%ars dﬁﬁd %ﬂé‘?ﬁiﬁc%@ é# 6%05{3 é\:])rﬁt fi§oBt 05% of
Tween 80. 45The° (. EBhY fehdttbnahiRE Wb cSISPRNHANFI S hR] SRAJIIBHat & predri ed
suppl emented 7H10 pl ates. After 21 days of incubation at 37C, the MCs

wer e recoranes Bke separafedselid wap Alteted ok andririet under vaewm ehel°Ceobhsl et el y
i nhi bited_g. : : ' d in T |V and
I nhi brte ({I}Ia%s%ﬁ%\sﬁglgﬁﬁ?%d 1&1 %}:agég@?g Mat%a%@befof %lgoﬁlgﬂthggrsl Mt w%b t&xgg an

V. Table 3 m t'ubercu
cooled to about 10°C, the solid was filtered and dried under vacuum at 60-65°C to

of 8

‘ 0
APRW 50

231101 tHe 6

15  give 30 gm of the pure polymorphic ‘Form A’ of compound of Formula I.

EXAMPLE 2

Preparation of polymorphic ‘Form B’ of the compound of Formula I

20
7.3 gm of free base of Formula I was dissolved in hot ethanol (130 ml) and

cooled to about 20°C. Ethanolic .HCI (2.60 ml, 8.9 N) was added to it. The reaction
mixture so obtained was stirred at 20°C for about 15 minutes. The solid separated
was filtered washed with ethanol (30 ml) and dried to give 5.9 gm of pure

25  polymorphic ‘Form B’ of the compound of Formula I.

EXAMPLE 3

Preparation of polymorphic ‘Form A’ of the compound of Formula I

30
A solution of free base of Formula I (365 mg, 0.75 mmol, dissolved in 7 ml of

ethanol) was heated to about 60-80°C, and then cooled to about 5°C. HCI dissolved
in ethanol (0.30 ml, 2.6 N, 0.75 mmol) was added to the reaction mixture at about
5°C. The reaction mixture so obtained was stirred at 5-10°C for about 2 hours.

35  Solvent was removed completely under vacuum and the residue was digested with
dichloromethane, the solid was filtered and crystallized from a mixture of
methanol/isopropyl alcohol. The solid obtained was then digested in ethanol (4 ml) at

about 80°C for a time period of about 4 hours. The reaction mixture was cooled to



Drugs MC50 MCO0 GM Rifanpicin 64 64 6.35 Isoniazid 8 64 3.17
Sparfloxacin 1 2 0.53 darithronycin 16 32 12.69 Linezolid 8 64 8

Pol yrmor phwo o3ketos» A 4 64 5.44 10 Table V MC (g/m) Mpoahacy/@ssum avi um
intracel lul are Drugs I\/IC50 MCI0 G M21 Rifanpicin 1 32 1.999 Isoniazid 32

64 18. 149 rox ithro 4 1. 554 nezolld 16
64 20.587%° m é’ﬂ?efﬁd&néé‘%g u %&’Eﬁrﬁ §“5?Q/§1‘°t¥é‘feo

pr esent edAbyfé%o%dbkpyﬂlﬂ@t_l on only, and do not limt the scope of the
I nvention 03/ 097059 PCT/1B03/01853 20 The free base of Fornula I

(S)-N-[[3-fluoro-4-[N-1[4-{2-furyl-(5- nitro)methyl}]

pi per azi nyl ] - phenyl ] - 2- oxo- 5- oxazgépsgﬁ\jh]“ net hyl ] acet am de, can be

prepared by, for exanple, follow cedure as described in WO
02/ 06%78. 5 EXAMPLE | Preparation of Polynorphic "FormA of the conpound

of Fornula | We%ﬁant)fgsn?zhﬁﬁghﬁf‘pl%ﬂﬁwlmhemﬁ?slmﬁﬁ@tmdnmmet hanol (750
m ) by heating at abou 0 'S Solutlon was added et hanolic

HC (13.36 m, 8.9 N at about 45-50C. The reaction m xture was cooled to
about 10C, andl.8gnrofg§) Na[[3efbmu¢ 44N-}{ét{|25fur}7r+(é-rﬁteqa)med1>éhbimdzir¢1}mas filtered

off and drie nder _vac e ted in ethanol

(150" ) BHeny RG-SRt LG ot B o) out 20C ¢ he
sol i le/Vanlgdo'l\te%rlﬁd rﬁlr&dérrhﬁléraqms’@waﬁéawhmlﬁg a€3§>o°fé:5far F&v Andby erne0 gm of the
pure pol ynorphic "Form A" of conpound of Formula I. EXAMPLE 2 Preparation

of Pol ynosqhition wasmonleB'to abotit 46- étSBszmsirtUemﬁltﬁgd thubwghl 0.2 Bdcran Jiligm of free
base of Fggpgytlozirellllo\\lf\ggolgd r%gtgxl'igl?lqiltiep pat]p%} W%g bv% d \’31%}13water 22? Iqﬂ) To the
filtrate was added isopropyl alcohol (40 ml) slowly with stirring at room temperature
(25-30°C). Stirring was continued for about 30 minutes and the solid precipitated was
15 filtered, washed with isopropyl alcohol (5 ml) and then dried under vacuum at about
60°C for 24 hours to yield 0.85 gm of the pure polymorphic ‘Form A’ of compound

of Formula I.

EXAMPLE 5

20
Preparation of polymorphic ‘Form A’ of the compound of Formula I

10 gm of (S)-N-[[3-fluoro-4-[N-1[4- {2-furyl-(5-nitro)methyl} ]piperazinyl]-

phenyl]-2-ox0-5-oxazolidinyl]-methyl]acetamide hydrochloride of Formula I was

25  dissolved in 70 ml of de-mineralized water by heating at about 50°C for few minutes.
The solution was cooled to about 40-45°C, and filtered through 0.2 micron filter
paper, and washed with water (10 ml). Ethanol (400 ml) was added slowly to the
filtrate at room temperature (25-30°C). Stirred at room temperature for about 30
minutes, solid separated out. Cooling was continued to about 10-15°C and kept for 3

30  hours. The solid was filtered, washed with ethanol (10 ml) and dried under vacuum
for 24 hours at about 60°C to yield 9 gm of the pure polymorphic ‘Form A’ of

compound of Formula I.



cool ed to about 20C. Ethanolic HO (2.60 mi, 8.9 N was added to it. The
reaction mxture so obtained was stirred at 20C for about 15 m nutes. The
solid sepaoaedosnas filtered washed with ethanol (30 nl) pamdBas/eiess t o gi ve
5.9 gm of pure 25 polynorphic ~Form B2 of the conpound of Forrmula I.
EXAMPLE 3 PreEarati on of polynorphic "Form A" of the conmpound of Fornula I
30 A sol IM: ee base of Fornula 1(365 ng, 0.75 nmmol, dissolved in 7
m of ethanol) was heated to about 60-80C, and then cool ed to about 5C.

HO dissolved in ethanol (0.30 rri 2.6 N, O. 75 mmol ) was added to the

reacti,on xtu 5 ained was stirred
at 5- 110C or Agu%%u%}ogn ﬁ? \/\/ag(p‘r1 E‘{? on'zﬁg'ely under vacuum
and tlpe resi duﬁtmﬁﬁetﬂylgpsﬁeeskmyl} ﬂaen@l]@bm-mmﬂﬂmyl]t thethghdethnids fil t ered
and crystalli zed froma m xt t hanol /i sopropyl al cohgl. The solid

obt ai fed was tM @ﬂ%@ﬂ@am@ﬁh%foﬂawmg ’(04Inﬁ$t)mt5@se Xelpovedse dHaction i me

peri o% of abo?eag ta rs. The reaction m xture was cooled to WO 03/097059
PCT/ | B0O3/ 0185 ¥ -30C, the solid was filtered and dried under vacuum at
about 60C to give Form A of compound of Formula |I. EXAMPLE 4 5
Preparsat i on of 266, R6120p24. 22, 28Hdp2 A18,3X0.600 &7 6208k d 6 2R, Fb74rul a | 1. 0 gm of
(S)-N-[[3-fluoro-4-[N-1 [4- {2-furyl-(5-nitro)nethyl]piperazinyl] -

h | - | d f |
b 20" Gasor Tecpaimorsf P AcSh Yl S DaousRe T 2huainG at 50C for few
mnutes. The %{rwmaﬂylm&%ﬁppﬁ&yﬁ@&o $Qx4ndhdi Eth§adetdnhige ed through

0.2 mcron filter” paper to renbve Solid material. E | t ef "paper was washed
with dater (2.Hydndchloris using anflnﬂ'rarpdaa@ovmmnasud@mm sopotagsipm bilopvdol (40 ni)

sIowa with stlrrln roo ure St i,r s conti nued
for about 30 ni'i ‘%Sgr@*ﬂ’j‘b[aﬂ ég?lﬁﬁogétcgﬂt%}ﬁtfr 3## ,r}%§§a washed

wi t h issopropylagsl7e onpl. 1023, rmss a1rsd4tm6 154ed32mdenz;viagouniost 1egsut  60C for
24 hours to yiel d’ 0. 85 gm ‘of the pure poI ym)rphl C FormA‘ of corrpound of

For mula 1. EXA‘!\QQIZESIS1 arE)74% epar ati on of Pol ynorphic “Form A of the
compound of Forrmula I 10 gm of

(S) - N-[[ flu faur GoTH. netbylh] el |nyI]

phenyl ] - 0X0- eo&a%&%l nyllgt]‘A °¥LSQ ]?;@ f“%ﬁ’ggmﬂx&h {?hflﬂg ée of Formula I
was 23 di ssol vitto)retif{l} Iplipeodzithd}-phengt]-oe - cwazcﬂrdn’gy] methiyl|agtambidabout 50C
for few mnutes. The solution was c¢qoled to about 40-45C and filtered

t hr Ouéh 0.2 ml&)fdéqplﬁqqc{eé){avmg adlfferentlal scanning calorimetry (DSC) endotherm at

4 211.9°C (onset at 206.6°C).

1 4 A polymorph ‘Form B’ of (S)-N-[[3-fluoro-4-[N-1-[4-{2-furyl-(5-

2 nitro)methyl} |piperazinyl]phenyl]-2-oxo-5-oxazolidinyl]-methyl acetamide
3 hydrochloride having the following X-ray powder diffraction pattern: (26):
4 15.9, 19.1, 20.2, 23.1, 25.7, 26.5, 28.5.

1 5. The polymorph Form ‘B’ of (S)-N-[[3-fluoro-4-[N-1-[4-{2-furyl-(5-

2 nitro)methyl} Jpiperazinyl]-phenyl]-2-oxo0-5-oxazolidinyl]-methyl]acetamide

3 hydrochloride characterized by an infrared absorption spectrum in potassium
4 bromide having absorption bands expressed in reciprocal centimeters at

5 3423.2; 2386; 1747, 1654.3; 1519; 1425.9; 1356.2; 1239.2; 1022; 972.1; 811.7
6 and 750.2.

1 6. The polymorph Form ‘B’ of (S)-N-[[3-fluoro-4-[N-1-[4-{2-furyl-(5-

2 nitro)methyl} Jpiperazinyl]-phenyl]-2-oxo-5-oxazolidinyl]-methyl]acetamide

SUBSTITUTE SHEET (RULE 26)



paper, and washed with water (10 m ). Ethanol (400 m) was added slowy to
the filtrate at roomtenperature (25-30C). Stirred at roomtenperature for
about 30 wooimwbms9 solid separated out. Cooling was conti readBoz018kB0 UL

10-15C and kept for 3 30 hours. The smlid was filtered, vvashed wi t h et hanol

10 n d drj d for. 24 h t 0C ld 9 f
the put e pol ynbraRiHoSseliE SifpreRbelsiuniE Sotimfrorise) rpedponose”
PCT/ 1 BP3/ 01853 1528°C fgﬁs%h% 3°JC)1and/ét @@ yq@(oBE'et aAFROMA). Of
(S)-N-[[3-fluoro-4-] {2-furyl-(5

ni tro) net hyl }] pi per azi nyI ] - phenyl ] - 2- oxo 5-oxazol i di nyl ] -net hyl ] acet am de
3 hydrbchlori dé prasdsaépripnepafiog tmmohgnaoh iberm Ah pEED eN-K3r Byorpdvidied -

diffragtion 2, 26. 24 .7 2 20. 60,

17 60 16,84, KBS R e e P hrokdeqift?

(S) - N-3 [ 3- f| uofiettAi adétdmidé hlydrocHloyitle, (Whefein the process comprises

ni tro)methyl }] pi perazinyl]-phenyl]-2-oxo-5-oxazolidinyl]-nethyl]acetam de
3 hydrgchl ori dg usi I ] r@m i n pot assi um brom de
4 V\IlthA)abSOI‘ t?)on bg%%imggraye?sg%ﬂ?ﬁ%?{e 1?[30{3@&2%% inmeters at 3421; 3286;
5 29673 1747, 1723 166&‘01ﬁMyH}MQ¢raZ§5ﬂ1-DB@WJ]12MXp bicvazidiog]beng, 6 1022; 811
and 74 1 3 The p ﬁgm)rg ormA of

(S) - N-§3-F1 uor o- 4- FSGH “{‘“2‘ oyl - (5 2

ni tro)met hyl } ] pj per addiny bthadie MytidocRiosis Qeid; 0xazol i di nyl ] - met hyl ] acet am de
3 hydrochloride having a differential scanning calorinetry (DSC) endotherm
at 4 811.9C (@nset cenlingeed sthyingthereagtiqnanixseph ~ Form B’ of

(S)-N-§[3-fluopp-4- )é

i tro)(’{rret hy! }]%fper{z:{z?n "f“dh‘?%gs {“gg“ SBidin ahanly | nyl]-methyl acetanide 3
hydr ool ori de Bavi ngodling, ﬁl@érldgvunﬁglr})ing&tésbﬁmgrodhéefﬁ(ﬂﬁhb@ﬁ ‘Péint @r.n: (20):
4 15.9, 19.1, 20.2, 23.1, 25.7, 26.5, 28 The pol ynorph Form "B of
(S)-N{[38f! uotrge ﬁrol:&s%fﬁ:ﬂnrﬁa Wikrdth teodling of the solid in ethanol after

ni tro)methyl }] pi perazinyl ] -phenyl] - 2- oxo- 5- oxazol i di nyl]-nmethyl]acetam de

3 hydrdchl ori déigesimnag casripd et by temparatiresafatioatiSEpt i on spectrum i n
potassium 4 brom de havi ng absorption bands expressed in reciprocal

e T O T
(S)-N4[3-fi UO{/&uﬂm[dN"alte efatirk i feord about 60-65°C.

ni tro) net hyl }] pi perazi nyl | - phenyl - 0X0- 5- oxazol i di nyl ] - et hyl ] acet am de

SUBSTI TUTE SHEET (RULE 26) WO 03/ 097059 PCT/ 1 B0O3/ 01853 23
1 10. A process for preparing the polymorph ‘Form B’ of (S)-N-[[3-fluoro-4-[N-1-

2 [4- {2-furyl-(5-nitro)methyl} Jpiperazinyl}-phenyl]-2-oxo-5-oxazolidinyl]-

3 methyl]acetamide hydrochloride, wherein the process comprises:

4 a) dissolving (S)-N-[[3-fluoro-4-[N-1-[4-{2-furyl-(5-

5 nitro)methyl} Jpiperazinyl]-phenyl]-2-oxo0-5-oxazolidenylJmethyl

6 acetamide in ethanol;

7 b) cooling the solution and adding ethanolic hydrochloric acid,

8 c) stirring the reaction mixture;

9 d) filtering the solid to produce polymorph ‘Form B’.

1 11.  The process of claim 10 wherein the cooling is carried out at a temperature of
2 about 20°C.

SUBSTITUTE SHEET (RULE 26)



3 hydrochl oride having differential scanning calorinmetry (DSC) endot herns
at 4 154.9C (onset at 148.3C) and at 209.2C (onset at 207.5C). 1 7. A
process fwoopnepsasi ng the pol ynorph "Form A" of (S)-N[[3PCruBexwidsi N-1- 2
[4-{2-furyl-(5-nitro)nethyl}]piperazidyl]-phenyl]-2-oxo-5-oxazolidinyl]- 3
met hyl ] acet am de hydrochl ori de, wherein the process conprises : 4 a)

di ssolvi nmp. ( S) AlBrddess fok BRiparidg thidpbhiorp2 «HdyA > 6f5(S§°-N-H3-ﬂuoro-4-[N-l—

ni tro) met hyl }] pi perazinyl ] - phenyI]] - 2-0x0-5-o0xazlidin met hyl 6 acetam de
in etRanol; 7 lte}) 2afnalylr§-ratremeshyl tIpinesrzahi-pleny ] 2cop-5@xazolidsvilr ng and
stirring the r i ] - : . il ken ' ing the solid in
et hanol ; 10 e)l%gtglgh?%é%&?l& W‘?P%lg“g%&‘r hg}reélfﬁfgrhg%%gésj%ﬁ %t%%)' produce pol ynor ph
"Form A'. 1 8., The,.proces f im?7 rei h ooling of the solid in
ethand! after 9 did§§¥$ﬁﬂgﬁ?a§iﬁ$ﬁ% °3hﬁﬁzﬂﬁéaﬁ%ﬁgé$éture of about 10C. 1
9. The process of ChigbJhethyRYiSirakid IR pkbnyi |0 oRd-5dx@zdN, ethyy carried out
under 2 vacuum at a tenperature rangi ng from about 60-65C. 1 10. A process
for préeparing the pwetpridpin ctigol B of (S)-N-[[3-fluoro-4-[N-1- 2
[4-{2-Furyl - (5znitro)met hyl pi N ele -2- 0X0- 5-oxazolidinyl] 3
met hyl7§ acet am5%)e hy%dgle&%%#%%,d\?ﬁé@éﬂﬁx% %%Bﬁlr?g%é&sosl’ conprises: 4 a)

di ssolgvi ng (S)e)N-[ [ @nfolvirgrthe doliy it hnd digbstirfolthy tesidue In dichloegm@hdnet }

] pi per azi nyl ] -phenyl ] - 2- oxo-5-oxazol i denyl ] methyl 6 acetam de in ethanol;
7 b) ¢cboling tE)e soft rl%?"néﬁélys&’d]dﬁl%ﬂ@tsﬁﬁﬁliol ic hydrochloric acid; 8 c)
stirrigng the rgacti 9 1 ({tering the solid to produce

pol yrriodrqph ) For‘%\ W @Qi%éﬁ&élgg%g%g&gf claim 10 wherein the cooling is
carriHd out atf)a tecpéng}fiitezingfand Arahpthe s@dCto BOBEEl pplkorghiEForm( RULE 26) WO
03/097059 PCT/1B03/01853 24 1 12. A process for preparing the pol ynorph
“FormiA" od. ( SThdprbbess bF tlain® 12 wWhdreln the chybtd|Rzdtidh Wi tHeolid iy expigt du | }

] pi per azi nyl ] - phenyl ] - 2- oxo- 5- oxazol i di nyl ] .3 net hyl ] acet am de

hydr ochl ori de, 1%?@@%8@%%&%&%@@%@%@%% ofymgthaggland pspprapyl
(S)-N-i[B-fI uo0sd [ N 1-[4-{2-furyl-(5 5 nitro)nethyl}

] pi perazi nyl ] - phenyl ] - 2- oxo- 5- oxazol i di nyl ] nethyl 6 acetamnmi de in ethanol;
7 b) adding a m xture of hydrochloric acid in ethanol; 8 c) renoving the
sol ventt aitdl di Tesprionegss bfielaine R dnherdimtheicobling retrizdroaf at Dreshpefatuire ef i ng and

crystallizing the solid;
y 2 g about 25-30°C.

1 15.  The process of claim 12 wherein the drying of solid is carried out under

2 vacuum at a temperature ranging from about 60-65°C.

1 16. A process for preparing the polymorph ‘Form A’ of (S)-N-[[3-fluoro-4-[N-1-

2 [4-{2-furyl-(5-nitro)methyl} |piperazinyl]-phenyl]-2-oxo0-5-oxazolidinyl]-

3 | methyl]acetamide hydrochloride, wherein the process comprises:

4 a) dissolving (S)-N-[[3-fluoro-4-[N-1-[4- {2-furyl-(5-nitro)-

5 methyl} Jpiperazinyl]-phenyl]-2-oxo0-5-oxazolidinyl Jmethyl acetamide
6 hydrochloride in de-mineralized water;

7 b) adding isopropyl alcohol;

8 c) stirring and filtering the solid;

9 d) drying the solid to produce polymorph ‘Form A’.

1 17.  The process of claim 16 wherein the drying of solid is carried out under

2 vacuum at a temperature of about 60°C.



10 e) digesting the solid in ethanol; 11 f) cooling, filtering and drying
the solid to produce polynmorph "FormA'. 1 13. The process of claim 12
wherei n twe wnymsal | i zati on of the solid is carried out 2drMBes/&esyent
selected fromthe group conprising of2sret hanol and isopropyl 3 alcohol. 1
14. The process of claim 12 wherein the cooling is carried out at a

t enperiat ut& of A pPoceboist pRpadithe polynorpl & qrmak esfy(SPN-[[Baluvrd-2-[Waer ei n t he
drying of solid is_carried out der 2 vacuu t a tenperature ranging
from gzoout 60- @.‘ﬁiﬁlé?m'ﬁo)ﬁ?%@a IWWIWXE%“%%‘?’%g]?MWW“ Form A" of

S)- N [3-fl 4 i lori i ises:
2 (2 uryl - (e SAC hyqrochiorde, wherqin e IOGess SOUBISE oo 1 g nyt1- 3

t hyl t am h i\de, [ i -4
i ssolving (99N [1SERIbe LI EG Ao\ Np BT E o ¢
met hylg ] pi per azi nyl hethhByibdraZingll phbnydk20abisdbagblidiyliyitthgcakamide 6
hydrochl oride in de-m neraljzed water; 7 b) adding isopropyl alcohol; 8 c)

stirrithg and filt eriygoghiendedn dg-migerglizedWatdly t he solid to produce

pol ynmor ph ~ Forgn A' ., dhink/ethafd® Process of claim 16 wherein the drying of
solidis carri@]d ou% ll,l deer g vacuum at a tenperature of about 60C. WD
03/ 09759 PCT/ ¢)B03/ 91868 codlinglantisfiltetingrthecsdid; f or prepari ng t he pol ynor ph

"Form A of (S)-N[[3-flyorg-4-[N-1- 2 [4-{2-furyl-(5-nitro)nethyl}

1 bt pershsi ny1 1 -Ohonyitye Be e pkodie Bobyiorts FREMHY ! | acet am de

hydrochl ori de, wherein the process conprises; 4 a) dissolving

(S) - N[ [ 3191 uoFler progess of claim 38 whergin ths deyipg g3 sadid is carried out under

met hyly] pi per azj I3 - 2- - B- zolidinyl]nethyl acetamde 6

hydr ochl ori dealﬂr?ﬂ%ljg-%gEe%r%tgéfq\%g?ér@xg b) adding ethanol; 8 c) stirring,
cooling and filtering the solid; 9 d) drying the solid to produce pol ynorph
“For miA' . 20, 19A phhengeewticas sormypositian dvnipBisitger @intpouhé acboyding taodnyssilei d i s
carried out undeg 2. vacuum at_ a tenperature of about 60C. 1 20. A

phar meceut i cal OfdBHPBENS 1.dn 3chmpt & pharpassytisllyaceantehla gamigr- any one 2 of
the clains 1, 2, 3, 4, 5 or 6 and a pharmaceutically acceptable carrier. 1
21. A methpd Ok héiid dfkahg B 508 inadnictobl HiteliddiPE bagftgai 1 @ mamal 2
conprising admnistering to the sald“mammal, a conpound according to any 3
one of2 the cl a¢qmprilsing_24dnﬁnis¢rin5 totheBaid m@@mall h eompoinaliacobrdingtatanyg or

pr ever’ktl ng mcr Ob'fadlw éln'f eclt |2?§1,s4 |5n0r%' manmal

one o aims 1,
1 22.  The method of treating or preventing microbial infections in a mammal
2 comprising administering to the said mammal, a pharmaceutical composition
3 according to claim 20.
23. A method of treating or preventing aerobic and anaerobic bacterial infections

in a mammal comprising administering to the said mammal, a therapeutically
effective amount of a compound according to any one of the claims 1, 2, 3, 4,
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24.  The method of treating or preventing aerobic and anaerobic bacterial
infections in a mammal comprising administering to the said mammal, a

therapeutically effective amount of a pharmaceutical composition according to
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claim 20.



2 conprising admnistering to the said mammal , a pharnmaceuti cal conposition
3 according to claim20. 1 23. A nethod of treating or preventing aerobic
and anaerwbiog/obmss erial infections 2 in a mammual conpri sipa@/IBe1853st eri ng
to the said mammal , a therapeutically2 3 effective anount of a conpound
according to any one of the clains 1, 2, 3, 4, 45 or 6. 1 24. The nethod
of tremtip§ or ApheHedbf Meatiagiod bieertitl caftedr difectididahe foralgndodpbections in a
manmal _conprising admnistering to the said manmal,, a 3 therapeutically

ef f ectd ve anmpuPfosesiginfeations et imapal composng pdpiasesiedribe WF 4 claim 20.
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mamal4 conpr i somgofahetlaimd Br2, Bgdtootthe said 3 mammual , a therapeutically
effective anmount of a conpound according to any 4 one of the clains 1, 2,
3, 4, o, 6. 26. .The .met hod of treating or. preventi cat het er
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conprigi ng adnhiistheds infetiofs Iemainthl 3oMPARS admini NGRS YRd &ad | v eff ective
amount of a pharmaceutical conposition 4 according to claim?20. 1 27. The
met hod3 accor di mgmmesl,cd therapouticelly 2ffectiveagionnt ¢fer phacmadsutitalicofmpogitions are 2
caused4 by gram ‘%os'.l'%i t\/eland%(ﬂram negative bacteria.. 1 28. The pol ynorph
“FormA ~of cl & Mv‘i?%ﬁ‘ e followng 20 nost intense 2 X-ray powder

di ffraction peaks: (20): 3 31.48, 28.60, 28.14, 26.62, 26.20, 24.72, 23.52,
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14.74, 13.20, 12.86. .. ‘ . _
2 caused by gram positive and gram negative bacteria..

1 28.  The polymorph ‘Form A’ of claim 1 having the following 20 most intense
2 X-ray powder diffraction peaks: (20):

31.48, 28.60, 28.14, 26.62, 26.20, 24.72, 23.52, 22.84, 22.48, 21.94, 21.18,
4 20.60, 20.00, 19.74, 17.62, 16.22, 16.84, 14.74, 13.20, 12.86.



