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data_fro1557  
  
_audit_creation_method            SHELXL-97  
_chemical_name_systematic  
;  
 ?  
;  
_chemical_name_common             ?  
_chemical_melting_point           ?  
_chemical_formula_moiety          ?  
_chemical_formula_sum  
 ’C12 H7 Cl3 O3’  
_chemical_formula_weight          305.53  
  
loop_  
 _atom_type_symbol  
 _atom_type_description  
 _atom_type_scat_dispersion_real  
 _atom_type_scat_dispersion_imag  
 _atom_type_scat_source  
 ’C’  ’C’   0.0181   0.0091  
 ’International Tables Vol C Tables 4.2.6.8 and 6.1.1.4’  
 ’H’  ’H’   0.0000   0.0000  
 ’International Tables Vol C Tables 4.2.6.8 and 6.1.1.4’  
 ’O’  ’O’   0.0492   0.0322  
 ’International Tables Vol C Tables 4.2.6.8 and 6.1.1.4’  
 ’Cl’  ’Cl’   0.3639   0.7018  
 ’International Tables Vol C Tables 4.2.6.8 and 6.1.1.4’  
  
_symmetry_cell_setting            ’monoclinic’  
_symmetry_space_group_name_H-M    ’P21’  
  
loop_  
 _symmetry_equiv_pos_as_xyz  
 ’x, y, z’  
 ’-x, y+1/2, -z’  
  
_cell_length_a                    7.698(2)  
_cell_length_b                    5.822(1)  
_cell_length_c                    13.647(2)  
_cell_angle_alpha                 90.00  
_cell_angle_beta                  92.18(1)  
_cell_angle_gamma                 90.00  
_cell_volume                      611.2(2)  
_cell_formula_units_Z             2  
_cell_measurement_temperature     223(2)  
_cell_measurement_reflns_used     25  
_cell_measurement_theta_min       40.00 
_cell_measurement_theta_max       46.68  
  
_exptl_crystal_description        ’plate’  
_exptl_crystal_colour             ’yellow’  
_exptl_crystal_size_max           0.40  



_exptl_crystal_size_mid           0.35  
_exptl_crystal_size_min           0.05  
_exptl_crystal_density_meas       ?  
_exptl_crystal_density_diffrn     1.660  
_exptl_crystal_density_method     ’not measured’  
_exptl_crystal_F_000              308  
_exptl_absorpt_coefficient_mu     6.779  
_exptl_absorpt_correction_type    ’empirical via \y scan data’  
_exptl_absorpt_correction_T_min   0.1724  
_exptl_absorpt_correction_T_max   0.7280  
_exptl_absorpt_process_details    ?  
  
_exptl_special_details  
;  
 ?  
;  
  
_diffrn_ambient_temperature       223(2)  
_diffrn_radiation_wavelength      1.54178  
_diffrn_radiation_type            CuK\a  
_diffrn_radiation_source          ’fine-focus sealed tube’  
_diffrn_radiation_monochromator   graphite  
_diffrn_measurement_device_type   ’Enraf Nonius CAD4’  
_diffrn_measurement_method        ’\w/2\q scans’  
_diffrn_detector_area_resol_mean  ?  
_diffrn_standards_number          3  
_diffrn_standards_interval_count  250  
_diffrn_standards_interval_time   120 
_diffrn_standards_decay_%         0.8 
_diffrn_reflns_number             1473  
_diffrn_reflns_av_R_equivalents   0.0202  
_diffrn_reflns_av_sigmaI/netI     0.0162  
_diffrn_reflns_limit_h_min        -9  
_diffrn_reflns_limit_h_max        0  
_diffrn_reflns_limit_k_min        0  
_diffrn_reflns_limit_k_max        7  
_diffrn_reflns_limit_l_min        -17  
_diffrn_reflns_limit_l_max        17  
_diffrn_reflns_theta_min          3.24  
_diffrn_reflns_theta_max          74.12  
_reflns_number_total              1370  
_reflns_number_gt                 1340  
_reflns_threshold_expression      >2sigma(I)  
  
_computing_data_collection        ’Express (Nonius B.V., 1994)’  
_computing_cell_refinement        ’Express (Nonius B.V., 1994)’  
_computing_data_reduction         ’MolEN (Fair, 1990)’  
_computing_structure_solution     ’SHELXS-97 (Sheldrick, 1990)’  
_computing_structure_refinement   ’SHELXL-97 (Sheldrick, 1997)’  
_computing_molecular_graphics     ’SCHAKAL (Keller, 1997)’  
_computing_publication_material   ’SHELXL-97 (Sheldrick, 1997)’  
  
_refine_special_details  
;  
 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and  
 goodness of fit S are based on F^2^, conventional R-factors R are based  
 on F, with F set to zero for negative F^2^. The threshold expression of  



 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is  
 not relevant to the choice of reflections for refinement.  R-factors based  
 on F^2^ are statistically about twice as large as those based on F, and R-  
 factors based on ALL data will be even larger.  
;  
  
_refine_ls_structure_factor_coef  Fsqd   
_refine_ls_matrix_type            full  
_refine_ls_weighting_scheme       calc   
_refine_ls_weighting_details  
 ’calc w=1/[\s^2^(Fo^2^)+(0.0959P)^2^+0.2491P] where P=(Fo^2^+2Fc^2^)/3’  
_atom_sites_solution_primary      direct  
_atom_sites_solution_secondary    difmap  
_atom_sites_solution_hydrogens    geom  
_refine_ls_hydrogen_treatment     ’refined as riding atoms’  
_refine_ls_extinction_method      SHELXL  
_refine_ls_extinction_coef        0.008(2)  
_refine_ls_extinction_expression  
 ’Fc^*^=kFc[1+0.001xFc^2^\l^3^/sin(2\q)]^-1/4^’  
_refine_ls_abs_structure_details  
 ’Flack H D (1983), Acta Cryst. A39, 876-881’  
_refine_ls_abs_structure_Flack    -0.01(3)  
_refine_ls_number_reflns          1370  
_refine_ls_number_parameters      165  
_refine_ls_number_restraints      1  
_refine_ls_R_factor_all           0.0439  
_refine_ls_R_factor_gt            0.0429  
_refine_ls_wR_factor_ref          0.1247  
_refine_ls_wR_factor_gt           0.1233  
_refine_ls_goodness_of_fit_ref    1.094  
_refine_ls_restrained_S_all       1.093  
_refine_ls_shift/su_max           0.000  
_refine_ls_shift/su_mean          0.000  
  
loop_  
 _atom_site_label  
 _atom_site_type_symbol  
 _atom_site_fract_x  
 _atom_site_fract_y  
 _atom_site_fract_z  
 _atom_site_U_iso_or_equiv  
 _atom_site_adp_type  
 _atom_site_occupancy  
 _atom_site_symmetry_multiplicity  
 _atom_site_calc_flag  
 _atom_site_refinement_flags  
 _atom_site_disorder_assembly  
 _atom_site_disorder_group  
C11 C 1.2617(5) -0.5448(8) 0.2654(3) 0.0315(9) Uani 1 1 d . . .  
O11 O 1.1814(4) -0.3749(7) 0.2357(2) 0.0416(7) Uani 1 1 d . . .  
C12 C 1.3058(6) -0.5786(9) 0.3702(3) 0.0371(9) Uani 1 1 d . . .  
H12 H 1.2714 -0.4685 0.4159 0.045 Uiso 1 1 calc R . .  
C13 C 1.3939(6) -0.7637(10) 0.4010(3) 0.0384(10) Uani 1 1 d . . .  
H13 H 1.4213 -0.7811 0.4683 0.046 Uiso 1 1 calc R . .  
C14 C 1.4489(5) -0.9407(8) 0.3324(3) 0.0337(9) Uani 1 1 d . . .  
O14 O 1.5281(5) -1.1119(7) 0.3603(3) 0.0503(9) Uani 1 1 d . . .  
C15 C 1.4074(5) -0.9054(8) 0.2265(3) 0.0344(9) Uani 1 1 d . . .  



H15 H 1.4439 -1.0141 0.1806 0.041 Uiso 1 1 calc R . .  
C16 C 1.3186(6) -0.7201(9) 0.1957(3) 0.0344(9) Uani 1 1 d . . .  
H16 H 1.2919 -0.7013 0.1284 0.041 Uiso 1 1 calc R . .  
C21 C 0.9286(5) 0.1103(8) 0.2785(3) 0.0296(8) Uani 1 1 d . . .  
O21 O 1.0105(4) -0.0397(6) 0.3397(2) 0.0408(7) Uani 1 1 d . . .  
H21 H 1.0602 -0.1388 0.3072 0.061 Uiso 1 1 calc R . .  
C22 C 0.8519(5) 0.3072(7) 0.3167(3) 0.0297(9) Uani 1 1 d . . .  
Cl22 Cl 0.86887(14) 0.3575(2) 0.44117(7) 0.0420(3) Uani 1 1 d . . .  
C23 C 0.7671(5) 0.4645(9) 0.2565(3) 0.0322(9) Uani 1 1 d . . .  
H23 H 0.7160 0.5953 0.2836 0.039 Uiso 1 1 calc R . .  
C24 C 0.7571(5) 0.4298(8) 0.1555(3) 0.0290(8) Uani 1 1 d . . .  
Cl24 Cl 0.64399(15) 0.6229(2) 0.08133(8) 0.0446(3) Uani 1 1 d . . .  
C25 C 0.8342(5) 0.2354(8) 0.1160(3) 0.0298(8) Uani 1 1 d . . .  
Cl25 Cl 0.82840(14) 0.1898(2) -0.00876(6) 0.0400(3) Uani 1 1 d . . .  
C26 C 0.9192(5) 0.0771(8) 0.1770(3) 0.0299(9) Uani 1 1 d . . .  
H26 H 0.9708 -0.0534 0.1498 0.036 Uiso 1 1 calc R . .  
  
loop_  
 _atom_site_aniso_label  
 _atom_site_aniso_U_11  
 _atom_site_aniso_U_22  
 _atom_site_aniso_U_33  
 _atom_site_aniso_U_23  
 _atom_site_aniso_U_13  
 _atom_site_aniso_U_12  
C11 0.0329(17) 0.028(2) 0.034(2) 0.0001(18) 0.0002(15) -0.0040(16)  
O11 0.0493(16) 0.0338(16) 0.0414(16) 0.0043(16) -0.0003(13) 0.0068(16)  
C12 0.048(2) 0.034(2) 0.0296(19) -0.0053(18) 0.0054(16) -0.0015(19)  
C13 0.049(2) 0.041(3) 0.0251(18) 0.0030(19) -0.0006(16) -0.002(2)  
C14 0.0359(18) 0.032(2) 0.033(2) 0.0035(17) -0.0017(16) 0.0005(17)  
O14 0.0602(19) 0.041(2) 0.0490(18) 0.0100(18) -0.0062(15) 0.0134(18)  
C15 0.0396(19) 0.035(2) 0.0289(19) -0.0030(19) 0.0029(15) 0.0003(18)  
C16 0.0429(19) 0.033(2) 0.0275(18) 0.0013(18) 0.0021(15) 0.0010(18)  
C21 0.0365(17) 0.0296(19) 0.0224(16) -0.0008(17) -0.0026(13) -0.0039(18)  
O21 0.0567(18) 0.0373(17) 0.0276(13) 0.0013(14) -0.0075(12) 0.0070(15)  
C22 0.0331(16) 0.032(2) 0.0235(16) 0.0036(16) 0.0016(14) -0.0003(16)  
Cl22 0.0569(6) 0.0481(6) 0.0210(4) -0.0048(5) 0.0018(4) 0.0016(5)  
C23 0.0321(17) 0.035(2) 0.0293(18) -0.0080(18) 0.0009(14) -0.0056(17)  
C24 0.0293(15) 0.030(2) 0.0269(17) 0.0060(17) -0.0039(13) 0.0013(15)  
Cl24 0.0542(6) 0.0425(6) 0.0364(5) 0.0070(5) -0.0083(4) 0.0095(5)  
C25 0.0341(16) 0.033(2) 0.0224(16) 0.0001(17) -0.0035(14) -0.0068(17)  
Cl25 0.0538(6) 0.0454(6) 0.0203(4) -0.0029(4) -0.0046(4) -0.0040(5)  
C26 0.0344(17) 0.029(2) 0.0254(18) -0.0062(17) -0.0044(14) -0.0008(16)  
  
_geom_special_details  
;  
 All esds (except the esd in the dihedral angle between two l.s. planes)  
 are estimated using the full covariance matrix.  The cell esds are taken  
 into account individually in the estimation of esds in distances, angles  
 and torsion angles; correlations between esds in cell parameters are only  
 used when they are defined by crystal symmetry.  An approximate (isotropic)  
 treatment of cell esds is used for estimating esds involving l.s. planes.  
;  
  
loop_  
 _geom_bond_atom_site_label_1  
 _geom_bond_atom_site_label_2  



 _geom_bond_distance  
 _geom_bond_site_symmetry_2  
 _geom_bond_publ_flag  
C11 O11 1.227(6) . ?  
C11 C12 1.471(6) . ?  
C11 C16 1.473(6) . ?  
C12 C13 1.333(7) . ?  
C13 C14 1.465(7) . ?  
C14 O14 1.221(6) . ?  
C14 C15 1.484(6) . ?  
C15 C16 1.336(6) . ?  
C21 O21 1.348(5) . ?  
C21 C26 1.397(5) . ?  
C21 C22 1.399(6) . ?  
C22 C23 1.378(6) . ?  
C22 Cl22 1.724(4) . ?  
C23 C24 1.392(5) . ?  
C24 C25 1.396(6) . ?  
C24 Cl24 1.726(4) . ?  
C25 C26 1.389(6) . ?  
C25 Cl25 1.722(4) . ?  
  
loop_  
 _geom_angle_atom_site_label_1  
 _geom_angle_atom_site_label_2  
 _geom_angle_atom_site_label_3  
 _geom_angle  
 _geom_angle_site_symmetry_1  
 _geom_angle_site_symmetry_3  
 _geom_angle_publ_flag  
O11 C11 C12 121.6(4) . . ?  
O11 C11 C16 120.3(4) . . ?  
C12 C11 C16 118.1(4) . . ?  
C13 C12 C11 120.7(4) . . ?  
C12 C13 C14 121.6(4) . . ?  
O14 C14 C13 121.9(4) . . ?  
O14 C14 C15 120.2(4) . . ?  
C13 C14 C15 117.9(4) . . ?  
C16 C15 C14 120.4(4) . . ?  
C15 C16 C11 121.2(4) . . ?  
O21 C21 C26 122.0(4) . . ?  
O21 C21 C22 119.6(3) . . ?  
C26 C21 C22 118.5(4) . . ?  
C23 C22 C21 121.3(3) . . ?  
C23 C22 Cl22 119.4(3) . . ?  
C21 C22 Cl22 119.3(3) . . ?  
C22 C23 C24 120.1(4) . . ?  
C23 C24 C25 119.4(4) . . ?  
C23 C24 Cl24 119.6(3) . . ?  
C25 C24 Cl24 121.0(3) . . ?  
C26 C25 C24 120.3(3) . . ?  
C26 C25 Cl25 119.0(3) . . ?  
C24 C25 Cl25 120.7(3) . . ?  
C25 C26 C21 120.5(4) . . ?  
  
loop_  
 _geom_torsion_atom_site_label_1  



 _geom_torsion_atom_site_label_2  
 _geom_torsion_atom_site_label_3  
 _geom_torsion_atom_site_label_4  
 _geom_torsion  
 _geom_torsion_site_symmetry_1  
 _geom_torsion_site_symmetry_2  
 _geom_torsion_site_symmetry_3  
 _geom_torsion_site_symmetry_4  
 _geom_torsion_publ_flag  
O11 C11 C12 C13 -179.6(4) . . . . ?  
C16 C11 C12 C13 -0.4(6) . . . . ?  
C11 C12 C13 C14 -0.5(7) . . . . ?  
C12 C13 C14 O14 -179.2(4) . . . . ?  
C12 C13 C14 C15 1.5(6) . . . . ?  
O14 C14 C15 C16 179.0(4) . . . . ?  
C13 C14 C15 C16 -1.7(6) . . . . ?  
C14 C15 C16 C11 0.9(6) . . . . ?  
O11 C11 C16 C15 179.4(4) . . . . ?  
C12 C11 C16 C15 0.2(6) . . . . ?  
O21 C21 C22 C23 180.0(4) . . . . ?  
C26 C21 C22 C23 0.7(6) . . . . ?  
O21 C21 C22 Cl22 1.7(5) . . . . ?  
C26 C21 C22 Cl22 -177.6(3) . . . . ?  
C21 C22 C23 C24 -0.3(6) . . . . ?  
Cl22 C22 C23 C24 178.0(3) . . . . ?  
C22 C23 C24 C25 -0.3(6) . . . . ?  
C22 C23 C24 Cl24 177.7(3) . . . . ?  
C23 C24 C25 C26 0.4(6) . . . . ?  
Cl24 C24 C25 C26 -177.6(3) . . . . ?  
C23 C24 C25 Cl25 -178.7(3) . . . . ?  
Cl24 C24 C25 Cl25 3.4(5) . . . . ?  
C24 C25 C26 C21 0.0(6) . . . . ?  
Cl25 C25 C26 C21 179.1(3) . . . . ?  
O21 C21 C26 C25 -179.8(4) . . . . ?  
C22 C21 C26 C25 -0.5(6) . . . . ?  
  
_diffrn_measured_fraction_theta_max    0.999  
_diffrn_reflns_theta_full              74.12  
_diffrn_measured_fraction_theta_full   0.999  
_refine_diff_density_max    0.447  
_refine_diff_density_min   -0.362  
_refine_diff_density_rms    0.081  


