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CRYSTAL STRUCTURE INVESTIGATION OF
(45,55)-4-[(DICHLOROACETOXY)METHYL]-
5-(4-NITROPHENYL)-2-OXAZOLIDINONE

M. Madesclairel, V. Gaumet', V. Weberl, J. Metinl,
V.P. Zaitsevz*, and J. V. Zaitseva®

The structure of (4S,55)-4-[(dichloroacetoxy)methyl]-5-(4-nitrophenyl)-2-oxazolidinone  has been
determined by crystal structure investigation.

Keywords: (4S5,55)-4-[(dichloroacetoxy)methyl]-5-(4-nitrophenyl)-2-oxazolidinone,  (4S5,55)-4-hydroxy-
methyl-5-(4-nitrophenyl)-2-oxazolidinone, crystal structure investigation.

Earlier, we obtained a mixture of isomeric (4S5,55)-4-hydroxymethyl-5-(4-nitrophenyl)-2-oxazolidinone (1)
and (1'S,4S5)-4-[hydroxy(4-nitrophenyl)methyl]-2-oxazolidinone (2) by heterocyclization of (1S,2S5)-2-amino-
1-(4-nitrophenyl)-1,3-propanediol with ethyl chloroformate [1, 2].

The structure 1 has been attributed to a compound that possesses a lower chromatographic mobility
(smaller R, value), is more easily acylated, and has in the 'H NMR spectrum a more simple signal of protons of
group CH,[1, 2].

In the present work we present results of crystal structure investigations of (4S,5S5)-4-[(dichloro-
acetoxy)methyl]-5-(4-nitrophenyl)-2-oxazolidinone (3), which has been prepared by the reaction of dichloroacetyl
chloride with a compound to which earlier, on the basis of indirect data, the structure 1 was attributed.
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Relevant crystal data are given in Table 1. An ORTEP-3 [3] drawing of the compound 3 together with
the numbering of atoms is shown in Fig. 1. The bond lengths, valence angles, and torsion angles are listed in
Tables 2—4. The basic geometric parameters of the molecule are normal [4]. The absolute configuration,
determined using anomalous dispersion by chlorine atoms, confirms the S-configuration for both C(4) and C(5)
atoms. The phenyl ring is planar, and r.m.s. deviation from the mean plane is ca. 0.007 A.

Fig. 1. ORTEP-3 drawing of the compound 3, representing heavy atoms as 50% probability
ellipsoids, and H atoms as spheres of arbitrary radius.

The oxazolidinone ring is in a twisted conformation relative to the C(4)—C(5) bond, with atoms C(4)
0.261(5) and C(5) 0.162(6) A out of the O(1)/C(2)/N(3)/O(13) plane (r.m.s. deviation 0.004 A). The
(dichloroacetoxy)methyl and nitrophenyl groups adopt both axial positions while H(4) and H(5) adopt
bisectional positions, and the H(3) substituent occupies an equatorial position. However, the nitrogen N(3) in
the oxazolidinone ring has a slightly nonplanar environment: the sum of the bond angles at the N atom is
equal to 350°.

Fig. 2. Packing diagram of the compound 3 showing hydrogen bonds as dashed lines.
722



TABLE 1. X-ray Characteristics for Compound 3

Empirical formula C12H0C1N2Og
Molecular weight 349.12

Crystal system Monoclinic

Space group P2, (N°4)

a, A 8.6669(7)

b, A 5.7294(3)

c, A 15.0980(10)

B,° 101.425(3)

Unit cell volume, A® 734.85(9)

VA 2

deater g+ €M™ 1.578

F(000) 356

u(MoKat), mm™ 0.47

Crystal parameters, mm 0.89 x 0.14 x 0.09
Temperature, K 293 (2)

Irradiation MoKa radiation, A =0.71073 A
Miller index range -10<h<10;-6<k<6;-18</<18
Reflections collected 6139

Independent reflections 2589 (Rin = 0.0239)
Number of observed reflections [/ > 2c(/)] 2141

Ominy Omax, ° 1.38, 25.56
Absolute structure parameter 0.15(15)

Final number of parameters 203

Ri [I>2o(])] 5.31

WRy(F) [I>2 o(I)] 15.69

Goodness of fit on 72 (GOOF) 1.104

w = 1/[6X(F,}) + (0.1223P)* + 0.3112P], where P = (F,>+ 2F.*)/3

APrin, Mpimas €+ A7 | -045,0.44

In the crystal structure, the molecules are stabilized by strong intermolecular NH---O hydrogen bonds,
giving rise to an infinite chain along the b direction (Fig. 2). The parameters of the hydrogen bond are
N(3)--0(13) 2.862(4), H(3)--O(13) 1.90(5) A, and angle N(3)-H(3)---O(13) 173(5)°.

TABLE 2. Bond Lengths (/) for Compound 3

Bond LA Bond LA
0(1)-C(2) 1363(4) C(8)-C(9) 1.515(8)
0(1)-C(5) 1.442(5) CO)-CI(11) 1.650(7)
C(2)-0(13) 1.219(5) C(9)-CI(10) 1.718(7)
C2)-NG) 1.332(6) C(14)-C(15) 1.384(6)
NG)-C(4) 1.455(5) C(14)-C(19) 1.395(6)
NG)-H(3) 0.96(5) C(15)-C(16) 1.385(7)
C(4)-C(6) 1.505(6) C(16)-C(17) 1.365(8)
C4)-C(5) 1.544(5) C(17)-C(18) 1.381(8)
C(5)-C(14) 1.515(6) C(17)-N(20) 1.469(7)
C(6)-0(7) 1.449(5) C(18)-C(19) 1379(7)
0(7)-C(8) 1372(7) N(20)-0(21) 1.198(10)
C(8)-0(12) 1.161(7) N(20)-0(22) 1.228(10)
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EXPERIMENTAL

The (4S,55)-4-[(dichloroacetoxy)methyl]-5-(4-nitrophenyl)-2-oxazolidinone (3) was crystallized from
an ethanol solution at room temperature as colorless elongated prisms. A crystal 0.009x0.140x0.890 mm® in
size was placed and optically centered on a Bruker KAPPA APEX II diffractometer equipped with MoKa
radiation (A = 0.71073 A) at 293(2) K. The initial unit cell was indexed using the difference vectors method for
a random set of reflections collected from three series of 0.5° wide omega-scans, 10 seconds per frame, and 12

TABLE 3. Valence Angles (©) for Compound 3

Angle o, deg Angle o, deg
C(2)-0(1)-C(5) 108.7(3) O(7)-C(8)-C(9) 110.1(6)
O(13)-C(2)-N(3) 129.0(4) C(8)-C(9)-CI(11) 114.3(4)
O(13)-C(2)-0(1) 120.7(4) C(8)-C(9)-CI(10) 112.9(4)
N(3)»-C(2)-0(1) 110.3(3) CI(11)-C(9)-CI(10) 117.5(5)
C(2-N(3)-C(4) 111.0(3) C(15)-C(14)-C(19) 119.2(4)
C(2)-N(3)-H(3) 109(3) C(15)-C(14)-C(5) 121.8(4)
C(4-N(3)-H(3) 130(3) C(19)-C(14)-C(5) 119.0(4)
N(3)-C(4)-C(6) 109.1(3) C(14)-C(15)-C(16) 120.5(5)
N(3)-C4)-C(5) 99.9(3) C(17)-C(16)-C(15) 118.5(5)
C(6)-C(4)-C(5) 112.9(3) C(16)-C(17)-C(18) 122.9(4)
O(1)-C(5)-C(14) 111.3(3) C(16)-C(17)-N(20) 119.8(6)
O(1)-C(5)-C(4) 103.4(3) C(18)-C(17)-N(20) 117.3(6)
C(14)-C(5)-C4) 112.6(3) C(19)-C(18)-C(17) 117.9(5)
O(7)-C(6)-C(4) 108.2(3) C(18)-C(19)-C(14) 120.9(5)
C(8)-0(7)-C(6) 113.6(4) O(21)-N(20)-0(22) 122.9(6)
O(12)-C(8)-0(7) 125.8(5) O(21)-N(20)-C(17) 120.2(7)
O(12)-C(8)-C(9) 124.1(6) O(22)-N(20)-C(17) 116.8(7)

TABLE 4. Torsian Angles (¢) for Compound 3
Angle ¢, deg Angle @, deg

C(5)-0(1)-C(2)-0(13) 172.7(4) O(7)-C(8)-C(9)-Cl1(10) 67.7(6)
C(5)-0(1)-C(2)-N(3) -6.0(4) O(1)-C(5)-C(14)-C(15) 4.5(5)
O(13)-C(2)-N(3)-C(4) 169.6(4) C(4)-C(5)-C(14)-C(15) -111.1(4)
O(1)-C(2)-N(3)-C(4) -11.9(5) O(1)-C(5)-C(14)-C(19) -177.0(4)
C(2)-N(3)-C(4)-C(6) -95.8(4) C(4)-C(5)-C(14)-C(19) 67.4(5)
C(2)-N(3)-C(4)»-C(5) 22.8(4) C(19)-C(14)-C(15)-C(16) -2.0(6)
C(2)-0O(1)-C(5)-C(14) -101.3(3) C(5)-C(14)-C(15)-C(16) 176.5(4)
C(2)-0(1)-C(5)-C(4) 19.8(4) C(14)-C(15)-C(16)-C(17) 2.1(7)
N(3)-C(4)-C(5)-0(1) -24.6(4) C(15)-C(16)-C(17)-C(18) -0.8(8)
C(6)-C(4)-C(5)-0O(1) 91.1(4) C(15)-C(16)-C(17)-N(20) -179.7(5)
N(3)-C4)-C(5)-C(14) 95.6(4) C(16)-C(17)-C(18)-C(19) -0.5(8)
C(6)-C(4)-C(5)-C(14) -148.7(3) N(20)-C(17)-C(18)-C(19) 178.3(5)
N(3)-C(4)-C(6)-O(7) 177.9(3) C(17)-C(18)-C(19)-C(14) 0.7(7)
C(5)-C(4)-C(6)-0(7) 67.8(5) C(15)-C(14)-C(19)-C(18) 0.6(7)
C(4)-C(6)-O(7)-C(8) -168.0(4) C(5)-C(14)-C(19)-C(18) -178.0(4)
C(6)-0(7)-C(8)-0(12) 1.4(7) C(16)-C(17)-N(20)-0(21) -176.5(7)
C(6)-O(7)-C(8)-C(9) -179.2(4) C(18)-C(17)-N(20)-O(21) 4.6(9)
O(12)-C(8)-C(9)-CI(11) 109.1(7) C(16)-C(17)-N(20)-0(22) 7.809)
O(7)-C(8)-C(9)-CI(11) -70.3(6) C(18)-C(17)-N(20)-0(22) -171.2(7)
O(12)-C(8)-C(9)-C1(10) -112.9(7)

frames per series that were well distributed in reciprocal space.
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The crystal-to-detector distance was 35 mm. A total of 783 frames was collected to 0,,,x = 25.56° with
0.5° wide scans and an exposure time of 60 seconds per frame using the APEX2 software [5]. Unit cell refinement
on all observed reflections and data reduction were performed using SAINT [6]. Scaling and a numerical
absorption correction, based upon crystal size and face indexing, were done using SADABS [6]. The
minimum and maximum transmission factors were 0.6782 and 0.9579, respectively.

Systematic absences and intensity statistics were consistent with the compound having crystallized in
the noncentrosymmetric monoclinic space group P2, (No. 4). The observed mean |[E>~1| value was 0.771 (versus
the expectation values of 0.968 and 0.736 for centrosymmetric and noncentrosymmetric space groups,
respectively). A total of 6139 reflections was collected, merged based upon identical indices yielding 2589
data (Rin = 0.024) of which 2141 had 7> 2o()).

The structure was determined by direct methods with the successful location of all non-hydrogen atoms
of the unique molecule within the asymmetric unit using the program SHELXS [7]. The structure was refined
with SHELXL [7]. All non-hydrogen atoms were refined anisotropically. The hydrogen atoms were included
in calculated positions according to their geometry and refined riding on carbon atoms. The hydrogen atom
bonded to the nitrogen atom N(3) was located from difference-Fourier maps and allowed to refine freely.
The final structure was refined to convergence with R(F) = 5.31 % and GOOF = 1.104 for those 2141 data
with F, > > 4c6(F,) [R(F) = 6.96% and GOOF = 1.104 for all 2589 data]. Minimum and maximum residual
peaks (~0.446 and 0.439 e - A respectively) were observed in close proximity of the C(l) atoms (distances
in 0.7 — 1.0 A range) and have no chemical sense. An empirical correction for extinction was also attempted
but found to be equal to zero within the error and therefore not applied.

CCDC 742486 contains the supplementary crystallographic data for this paper. These data can be obtained
free of charge from the Cambridge Crystallographic Data Center via www.ccdc.cam.ac.uk/data_request/cif.

REFERENCES

1. M. Madesclaire, P. Coudert, V. Gaumet, V. P. Zaitsev, and J. V. Zaitseva, Khim. Geterotsikl. Soedin.,
579 (2006). [Chem. Heterocycl. Comp., 42, 506 (2006)].

2. M. Madesclaire, V. P. Zaitsev, J. V. Zaitseva, and S. Ch. Sharipova, Khim. Geterotsikl. Soedin., 1562

(2007). [Chem. Heterocycl. Comp., 43, 1425 (2007)].

3. L. J. Farrugia, J. Appl. Crystalogr., 30, 565 (1997).

4, F. H. Allen, Acta Crystalogr., B58, 380 (2002).

5. Bruker AXS. APEX2. Bruker Analytical X-ray Systems Inc., Madison, Wisconsin, USA (2009).

6. Bruker AXS. SAINT and SADABS. Bruker Analytical X-ray Systems Inc., Madison, Wisconsin,
USA (2009).

7. G. M. Sheldrick, SHELXS97 and SHELXL97, Univ. Gottingen: Gottingen, Germany (1997).

725



	Keywords: (4S,5S)-4-[(dichloroacetoxy)methyl]-5-(4-nitrophenyl)-2-oxazolidinone, (4S,5S)-4-hydroxy-methyl-5-(4-nitrophenyl)-2-oxazolidinone, crystal structure investigation.
	EXPERIMENTAL
	REFERENCES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


