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(1) ORTEP drawing (Figure S1) and CIF file of 1,1,3,3-tetramethylindane-2-spiro-3'-dithiirane 

1'-oxide (1e) 

 
Figure S1 

 

# CIF Copied by cif2cif, version 0.0.8 - beta ( 2 Apr 98) 

data_global 

_audit_creation_method 'maXus' 

_publ_contact_author_name 'Dr. Akihiko Ishii' 

_publ_contact_author_address 

; 

Department of Chemistry, Faculty of Science, Saitama University 

Saitama, Saitama 338-8570, Japan 

; 

_publ_contact_author_email 'ishiiaki@chem.saitama-u.ac.jp' 

_publ_contact_author_fax '+81-48-858-3700' 

_publ_contact_author_phone '+81-48-858-3394' 

_publ_section_title 

; 

Crystal and molecular structure 

; 

_publ_section_abstract 

; 

We present the crystal and molecular structure of 

1,1,3,3-tetramethylindane-2-spiro-3’-dithiirane 1’-oxide 
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; 

_publ_section_comment 

; 

The study of the titled structure was undertaken to establish its three 

dimensional structure.  Geometries are tabulated below.  All diagrams and 

calculations were performed using maXus (Bruker Nonius, Delft & MacScience, 

Japan). 

; 

_publ_section_synopsis 

; 

 

; 

_publ_section_exptl_prep 

; 

 

; 

_publ_section_exptl_refinement 

; 

 

; 

_publ_section_figure_captions 

; 

 

; 

_publ_section_acknowledgements 

; 

 

; 

_chemical_compound_source        'Local laboratory' 

_exptl_crystal_description       'Cube' 

_exptl_crystal_colour            'Pale yellow' 

_cell_measurement_temperature     298 

_refine_ls_hydrogen_treatment    'refxyz' 

  

  

# Submission details 
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_publ_requested_journal 'J. Org. Chem.' 

_diffrn_measurement_device  'DIP Image plate' 

_computing_data_collection  'DIP Image plate' 

_computing_data_reduction  'maXus (Mackay et al., 1999)' 

_cell_measurement_reflns_used    ? 

_cell_measurement_theta_min      ? 

_cell_measurement_theta_max      ? 

_diffrn_radiation_source  'fine-focus sealed tube' 

_diffrn_reflns_limit_h_min    -10 

_diffrn_reflns_limit_h_max     10 

_diffrn_reflns_limit_k_min      0 

_diffrn_reflns_limit_k_max     18 

_diffrn_reflns_limit_l_min      0 

_diffrn_reflns_limit_l_max     12 

  

loop_ 

 _diffrn_radiation_wavelength     0.71073 

_diffrn_radiation_wavelength_id all 

  

  

_cell_formula_units_Z     4 

_exptl_crystal_density_diffrn    1.316 

_exptl_crystal_density_method  'not measured' 

_exptl_special_details 

; 

? 

; 

_chemical_formula_weight    252.398 

_diffrn_radiation_type    ' MoK¥a' 

  

loop_ 

 _symmetry_equiv_pos_as_xyz 

'+X,+Y,+Z' 

'-X,-Y,-Z' 

'-X+ 1/2,+Y+ 1/2,-Z+ 1/2' 

'+X+ 1/2,-Y+ 1/2,+Z+ 1/2' 
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_symmetry_space_group_name_H-M 'P 21/n        ' 

_symmetry_cell_setting 'Monoclinic' 

_chemical_formula_moiety 'C13 H16 O S2 ' 

_chemical_formula_sum    'C13 H16 O S2 ' 

_chemical_name_systematic 

; 

1,1,3,3-Tetramethylindane-2-spiro-3’-dithiirane 1’-oxide 

; 

_cell_length_a            8.5820(3) 

_cell_length_b           14.4480(7) 

_cell_length_c           10.5710(5) 

_cell_angle_alpha                90.00 

_cell_angle_beta            103.648(4) 

_cell_angle_gamma                90.00 

_cell_volume            1273.72(10) 

_diffrn_reflns_number   2611 

_diffrn_reflns_theta_max  27.04 

_diffrn_reflns_theta_min   0.00 

_diffrn_reflns_theta_full  27.04 

_diffrn_measurement_method  'IP' 

_computing_cell_refinement  'HKL Scalepack' 

_computing_structure_solution   'SIR92 (Altomare et al., 1994)' 

_atom_sites_solution_primary direct 

_atom_sites_solution_secondary difmap 

# Absorption correction 

  

_exptl_absorpt_correction_type 'multi-scan' 

_exptl_absorpt_correction_T_min  0.847 

_exptl_absorpt_correction_T_max  0.901 

_exptl_absorpt_process_details 

; 

multi-scan from symmetry-related measurements 

 Sortav (Blessing 1995) 

; 

_diffrn_reflns_av_R_equivalents   0.017 
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loop_ 

 _atom_type_symbol 

 _atom_type_description 

 _atom_type_scat_dispersion_real 

 _atom_type_scat_dispersion_imag 

 _atom_type_scat_source 

 'C'  'C'   0.0033   0.0016 

 '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'   0.0106   0.0060 

 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 

 'S'  'S'   0.1246   0.1234 

 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 

  

_exptl_absorpt_coefficient_mu     0.394 

_reflns_number_total              2526 

_reflns_number_gt                 2152 

_reflns_threshold_expression      >2sigma(I) 

  

_computing_structure_refinement   '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 
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_refine_ls_weighting_scheme       calc 

_refine_ls_weighting_details 

 'calc w=1/[¥s^2^(Fo^2^)+(0.0685P)^2^+0.2625P] where P=(Fo^2^+2Fc^2^)/3' 

_refine_ls_extinction_method      SHELXL 

_refine_ls_extinction_coef        0.031(4) 

_refine_ls_extinction_expression 

 'Fc^*^=kFc[1+0.001xFc^2^¥l^3^/sin(2¥q)]^-1/4^' 

_refine_ls_number_reflns          2526 

_refine_ls_number_parameters      210 

_refine_ls_number_restraints      0 

_refine_ls_R_factor_all           0.0468 

_refine_ls_R_factor_gt            0.0399 

_refine_ls_wR_factor_ref          0.1208 

_refine_ls_wR_factor_gt           0.1166 

_refine_ls_goodness_of_fit_ref    1.053 

_refine_ls_restrained_S_all       1.053 

_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 

S1 S 0.84901(7) 0.26586(4) 0.50009(6) 0.0706(2) Uani 1 1 d . . . 

S2 S 0.72813(8) 0.31813(4) 0.31972(7) 0.0699(2) Uani 1 1 d . . . 

C4 C 0.54235(17) 0.08535(10) 0.26945(14) 0.0323(3) Uani 1 1 d . . . 
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C1 C 0.5178(2) 0.20115(11) 0.42681(17) 0.0388(4) Uani 1 1 d . . . 

C3 C 0.71333(17) 0.11824(11) 0.31930(15) 0.0351(4) Uani 1 1 d . . . 

C9 C 0.43714(18) 0.12880(10) 0.33088(15) 0.0344(3) Uani 1 1 d . . . 

C2 C 0.6822(2) 0.20894(11) 0.38871(16) 0.0385(4) Uani 1 1 d . . . 

C5 C 0.4883(2) 0.01779(12) 0.17597(17) 0.0432(4) Uani 1 1 d . . . 

C8 C 0.2762(2) 0.10422(14) 0.3011(2) 0.0482(4) Uani 1 1 d . . . 

O1 O 1.0050(2) 0.22411(17) 0.5011(2) 0.0996(7) Uani 1 1 d . . . 

C13 C 0.7985(2) 0.13232(18) 0.2093(2) 0.0543(5) Uani 1 1 d . . . 

C6 C 0.3278(2) -0.00568(14) 0.1461(2) 0.0535(5) Uani 1 1 d . . . 

C7 C 0.2233(2) 0.03670(15) 0.2079(2) 0.0570(5) Uani 1 1 d . . . 

C11 C 0.4209(3) 0.29100(16) 0.4100(3) 0.0601(6) Uani 1 1 d . . . 

C12 C 0.8057(3) 0.04682(16) 0.4166(2) 0.0572(5) Uani 1 1 d . . . 

C10 C 0.5377(3) 0.16730(18) 0.5683(2) 0.0596(5) Uani 1 1 d . . . 

H5 H 0.565(3) -0.0111(14) 0.136(2) 0.054(6) Uiso 1 1 d . . . 

H8 H 0.209(3) 0.1335(16) 0.345(2) 0.062(6) Uiso 1 1 d . . . 

H13A H 0.738(3) 0.1714(17) 0.138(3) 0.066(7) Uiso 1 1 d . . . 

H13B H 0.810(3) 0.0708(18) 0.169(2) 0.066(7) Uiso 1 1 d . . . 

H13C H 0.899(3) 0.1609(19) 0.243(3) 0.075(7) Uiso 1 1 d . . . 

H6 H 0.294(3) -0.0515(17) 0.088(2) 0.065(7) Uiso 1 1 d . . . 

H7 H 0.117(3) 0.0219(18) 0.192(3) 0.075(7) Uiso 1 1 d . . . 

H11A H 0.321(4) 0.2787(19) 0.434(3) 0.083(9) Uiso 1 1 d . . . 

H11B H 0.480(3) 0.3373(18) 0.473(3) 0.069(7) Uiso 1 1 d . . . 

H11C H 0.408(3) 0.3132(16) 0.325(3) 0.061(7) Uiso 1 1 d . . . 

H12A H 0.818(3) -0.008(2) 0.370(3) 0.082(8) Uiso 1 1 d . . . 

H12B H 0.917(3) 0.0690(19) 0.448(3) 0.080(8) Uiso 1 1 d . . . 

H12C H 0.759(3) 0.0423(17) 0.488(3) 0.069(7) Uiso 1 1 d . . . 

H10A H 0.596(3) 0.1035(19) 0.584(3) 0.077(8) Uiso 1 1 d . . . 

H10B H 0.435(3) 0.1604(19) 0.586(3) 0.078(8) Uiso 1 1 d . . . 

H10C H 0.598(3) 0.2109(19) 0.638(3) 0.074(7) Uiso 1 1 d . . . 

  

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 
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 _atom_site_aniso_U_13 

 _atom_site_aniso_U_12 

S1 0.0580(4) 0.0763(4) 0.0697(4) -0.0242(3) -0.0010(3) -0.0209(3) 

S2 0.0811(4) 0.0442(3) 0.0870(5) 0.0061(3) 0.0252(3) -0.0179(3) 

C4 0.0323(7) 0.0297(7) 0.0341(8) 0.0047(5) 0.0063(6) 0.0019(5) 

C1 0.0414(9) 0.0383(8) 0.0379(9) -0.0025(6) 0.0119(7) 0.0046(6) 

C3 0.0282(7) 0.0395(8) 0.0370(8) -0.0004(6) 0.0068(6) 0.0041(6) 

C9 0.0330(7) 0.0345(8) 0.0360(8) 0.0049(6) 0.0088(6) 0.0027(6) 

C2 0.0383(8) 0.0366(8) 0.0388(9) -0.0009(6) 0.0056(7) -0.0039(6) 

C5 0.0494(10) 0.0374(8) 0.0428(9) -0.0034(7) 0.0105(8) 0.0010(7) 

C8 0.0347(9) 0.0559(11) 0.0563(11) 0.0051(8) 0.0151(8) 0.0008(7) 

O1 0.0460(9) 0.1308(18) 0.1098(16) -0.0304(13) -0.0058(9) -0.0180(10) 

C13 0.0373(9) 0.0741(14) 0.0547(12) -0.0028(10) 0.0173(9) -0.0017(9) 

C6 0.0571(11) 0.0461(10) 0.0520(11) -0.0050(8) 0.0024(9) -0.0158(9) 

C7 0.0391(10) 0.0616(12) 0.0656(12) 0.0060(9) 0.0030(9) -0.0150(9) 

C11 0.0664(14) 0.0475(11) 0.0683(15) -0.0087(10) 0.0196(12) 0.0158(10) 

C12 0.0497(11) 0.0541(12) 0.0602(13) 0.0077(10) -0.0021(10) 0.0171(9) 

C10 0.0673(14) 0.0734(14) 0.0404(11) -0.0010(9) 0.0175(10) 0.0005(11) 

  

_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 

S1 O1 1.466(2) . ? 
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S1 C2 1.8211(17) . ? 

S1 S2 2.0853(9) . ? 

S2 C2 1.8198(17) . ? 

C4 C9 1.381(2) . ? 

C4 C5 1.389(2) . ? 

C4 C3 1.514(2) . ? 

C1 C9 1.506(2) . ? 

C1 C11 1.529(3) . ? 

C1 C10 1.544(3) . ? 

C1 C2 1.560(2) . ? 

C3 C13 1.526(3) . ? 

C3 C12 1.538(2) . ? 

C3 C2 1.555(2) . ? 

C9 C8 1.389(2) . ? 

C5 C6 1.381(3) . ? 

C8 C7 1.385(3) . ? 

C6 C7 1.373(3) . ? 

C5 H5 0.96(2) . ? 

C8 H8 0.92(3) . ? 

C13 H13A 0.99(3) . ? 

C13 H13B 1.00(3) . ? 

C13 H13C 0.95(3) . ? 

C6 H6 0.90(2) . ? 

C7 H7 0.92(3) . ? 

C11 H11A 0.96(3) . ? 

C11 H11B 0.99(3) . ? 

C11 H11C 0.94(3) . ? 

C12 H12A 0.96(3) . ? 

C12 H12B 0.99(3) . ? 

C12 H12C 0.94(3) . ? 

C10 H10A 1.05(3) . ? 

C10 H10B 0.95(3) . ? 

C10 H10C 1.01(3) . ? 

  

loop_ 

 _geom_angle_atom_site_label_1 
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 _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 

O1 S1 C2 113.32(10) . . ? 

O1 S1 S2 114.32(11) . . ? 

C2 S1 S2 55.03(6) . . ? 

C2 S2 S1 55.09(6) . . ? 

C9 C4 C5 120.57(15) . . ? 

C9 C4 C3 112.40(13) . . ? 

C5 C4 C3 127.00(15) . . ? 

C9 C1 C11 111.11(15) . . ? 

C9 C1 C10 111.13(15) . . ? 

C11 C1 C10 108.31(17) . . ? 

C9 C1 C2 100.14(12) . . ? 

C11 C1 C2 114.13(16) . . ? 

C10 C1 C2 111.89(15) . . ? 

C4 C3 C13 112.07(14) . . ? 

C4 C3 C12 109.04(14) . . ? 

C13 C3 C12 109.57(17) . . ? 

C4 C3 C2 99.70(12) . . ? 

C13 C3 C2 114.43(15) . . ? 

C12 C3 C2 111.63(15) . . ? 

C4 C9 C8 120.19(16) . . ? 

C4 C9 C1 112.61(14) . . ? 

C8 C9 C1 127.20(16) . . ? 

C3 C2 C1 109.11(13) . . ? 

C3 C2 S2 117.64(12) . . ? 

C1 C2 S2 117.42(12) . . ? 

C3 C2 S1 119.29(11) . . ? 

C1 C2 S1 119.11(12) . . ? 

S2 C2 S1 69.89(6) . . ? 

C6 C5 C4 118.87(18) . . ? 

C7 C8 C9 118.89(19) . . ? 
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C7 C6 C5 120.70(18) . . ? 

C6 C7 C8 120.76(18) . . ? 

C6 C5 H5 123.0(13) . . ? 

C4 C5 H5 118.1(13) . . ? 

C7 C8 H8 123.0(15) . . ? 

C9 C8 H8 118.1(15) . . ? 

C3 C13 H13A 113.4(14) . . ? 

C3 C13 H13B 108.6(14) . . ? 

H13A C13 H13B 106(2) . . ? 

C3 C13 H13C 109.0(16) . . ? 

H13A C13 H13C 108(2) . . ? 

H13B C13 H13C 112(2) . . ? 

C7 C6 H6 120.5(15) . . ? 

C5 C6 H6 118.7(15) . . ? 

C6 C7 H7 122.9(17) . . ? 

C8 C7 H7 116.3(17) . . ? 

C1 C11 H11A 107.7(17) . . ? 

C1 C11 H11B 108.6(14) . . ? 

H11A C11 H11B 107(2) . . ? 

C1 C11 H11C 109.8(15) . . ? 

H11A C11 H11C 114(2) . . ? 

H11B C11 H11C 110(2) . . ? 

C3 C12 H12A 108.3(17) . . ? 

C3 C12 H12B 108.1(16) . . ? 

H12A C12 H12B 103(2) . . ? 

C3 C12 H12C 109.5(15) . . ? 

H12A C12 H12C 119(2) . . ? 

H12B C12 H12C 109(2) . . ? 

C1 C10 H10A 111.8(15) . . ? 

C1 C10 H10B 108.9(17) . . ? 

H10A C10 H10B 108(2) . . ? 

C1 C10 H10C 115.2(15) . . ? 

H10A C10 H10C 107(2) . . ? 

H10B C10 H10C 105(2) . . ? 

  

_diffrn_measured_fraction_theta_max    0.902 
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_diffrn_measured_fraction_theta_full   0.902 

_refine_diff_density_max    0.319 

_refine_diff_density_min   -0.316 

_refine_diff_density_rms    0.048 

  

_publ_section_references 

; 
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#===END 
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(2) ORTEP drawing (Figure S2) and CIF file of 3,3-di(1-adamantyl)dithiirane (3c) 

 

Figure S2 
 

# CIF Copied by cif2cif, version 0.0.8 - beta ( 2 Apr 98) 

data_global 

_audit_creation_method 'maXus' 

_publ_contact_author_name 'Dr. Akihiko Ishii' 

_publ_contact_author_address 

; 

Department of Chemistry, Faculty of Science, Saitama University 

Saitama, Saitama 338-8570, Japan 

; 

_publ_contact_author_email 'ishiiaki@chem.saitama-u.ac.jp' 

_publ_contact_author_fax '+81-48-858-3700' 

_publ_contact_author_phone '+81-48-858-3394' 

_publ_section_title 

; 

Crystal and molecular structure of 3,3-di(1-adamantyl)dithiirane 

; 

_publ_section_abstract 

; 

We present the crystal and molecular structure of 3,3-di(1-adamantyl)dithiirane 

; 
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_publ_section_comment 

; 

The study of the titled structure was undertaken to establish its three 

dimensional structure.  Geometries are tabulated below.  All diagrams and 

calculations were performed using maXus (Bruker Nonius, Delft & MacScience, 

Japan). 

; 

_publ_section_synopsis 

; 

 

; 

_publ_section_exptl_prep 

; 

 

; 

_publ_section_exptl_refinement 

; 

 

; 

_publ_section_figure_captions 

; 

 

; 

_publ_section_acknowledgements 

; 

 

; 

_chemical_compound_source        'Local laboratory' 

_exptl_crystal_description       'Plates' 

_exptl_crystal_colour            'Yellow' 

_cell_measurement_temperature     153 

_refine_ls_hydrogen_treatment    'refxyz' 

  

  

# Submission details 

_publ_requested_journal 'J. Org. Chem.' 
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_diffrn_measurement_device  'DIP Image plate' 

_computing_data_collection  'DIP Image plate' 

_computing_data_reduction  'maXus (Mackay et al., 1999)' 

_cell_measurement_reflns_used    ? 

_cell_measurement_theta_min      ? 

_cell_measurement_theta_max      ? 

_diffrn_radiation_source  'fine-focus sealed tube' 

_diffrn_reflns_limit_h_min    -27 

_diffrn_reflns_limit_h_max     27 

_diffrn_reflns_limit_k_min      0 

_diffrn_reflns_limit_k_max     13 

_diffrn_reflns_limit_l_min      0 

_diffrn_reflns_limit_l_max      7 

  

loop_ 

 _diffrn_radiation_wavelength     0.71073 

_diffrn_radiation_wavelength_id all 

  

  

_cell_formula_units_Z     4 

_exptl_crystal_density_diffrn    1.341 

_exptl_crystal_density_method  'not measured' 

_exptl_special_details 

; 

? 

; 

_chemical_formula_weight    346.599 

_diffrn_radiation_type    ' MoK¥a' 

  

loop_ 

 _symmetry_equiv_pos_as_xyz 

'+X,+Y,+Z' 

'-X,-Y,+Z+ 1/2' 

'-X+ 1/2,+Y+ 1/2,+Z+ 1/2' 

'+X+ 1/2,-Y+ 1/2,+Z' 
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_symmetry_space_group_name_H-M 'P n a 21      ' 

_symmetry_cell_setting 'Orthorhombic' 

_chemical_formula_moiety 'C21 H30 S2 ' 

_chemical_formula_sum    'C21 H30 S2 ' 

_chemical_name_systematic 

; 

3,3-Di(1-adamantyl)dithiirane 

; 

_cell_length_a          21.8870(14) 

_cell_length_b           11.0370(6) 

_cell_length_c            7.1080(3) 

_cell_angle_alpha                90.00 

_cell_angle_beta                 90.00 

_cell_angle_gamma                90.00 

_cell_volume              1717.1(2) 

_diffrn_reflns_number   3893 

_diffrn_reflns_theta_max  26.98 

_diffrn_reflns_theta_min   0.00 

_diffrn_reflns_theta_full  26.98 

_diffrn_measurement_method  'IP' 

_computing_cell_refinement  'HKL Scalepack' 

# Absorption correction 

  

_exptl_absorpt_correction_type 'multi-scan' 

_exptl_absorpt_correction_T_min  0.915 

_exptl_absorpt_correction_T_max  0.986 

_exptl_absorpt_process_details 

; 

multi-scan from symmetry-related measurements 

 Sortav (Blessing 1995) 

; 

_diffrn_reflns_av_R_equivalents   0.041 

  

  

loop_ 

 _atom_type_symbol 
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 _atom_type_description 

 _atom_type_scat_dispersion_real 

 _atom_type_scat_dispersion_imag 

 _atom_type_scat_source 

 'C'  'C'   0.0033   0.0016 

 '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' 

 'S'  'S'   0.1246   0.1234 

 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 

  

_exptl_absorpt_coefficient_mu     0.308 

_reflns_number_total              1893 

_reflns_number_gt                 1420 

_reflns_threshold_expression      >2sigma(I) 

  

_computing_structure_refinement   '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^)+(0.1036P)^2^+0.0000P] where P=(Fo^2^+2Fc^2^)/3' 

_refine_ls_extinction_method      none 

_refine_ls_extinction_coef        ? 

_refine_ls_abs_structure_details 
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 'Flack H D (1983), Acta Cryst. A39, 876-881' 

_refine_ls_abs_structure_Flack    0.00(16) 

_refine_ls_number_reflns          1893 

_refine_ls_number_parameters      208 

_refine_ls_number_restraints      1 

_refine_ls_R_factor_all           0.0692 

_refine_ls_R_factor_gt            0.0517 

_refine_ls_wR_factor_ref          0.1552 

_refine_ls_wR_factor_gt           0.1441 

_refine_ls_goodness_of_fit_ref    1.059 

_refine_ls_restrained_S_all       1.058 

_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 

S1 S 0.24550(4) 0.12006(10) 0.4127(2) 0.0234(3) Uani 1 1 d . . . 

S2 S 0.25520(5) -0.06442(10) 0.4120(2) 0.0246(3) Uani 1 1 d . . . 

C1 C 0.25008(17) 0.0287(4) 0.6266(7) 0.0122(8) Uani 1 1 d . . . 

C4 C 0.31324(16) 0.1147(4) 0.9067(7) 0.0173(9) Uani 1 1 d . . . 

C15 C 0.18587(16) -0.0614(4) 0.9039(7) 0.0167(8) Uani 1 1 d . . . 

C3 C 0.18653(18) 0.0241(4) 0.7302(6) 0.0138(9) Uani 1 1 d . . . 

C13 C 0.16949(17) 0.1540(4) 0.7903(6) 0.0179(9) Uani 1 1 d . . . 

C19 C 0.05755(19) 0.1106(4) 0.7530(7) 0.0238(11) Uani 1 1 d . . . 
 S19



C14 C 0.13490(18) -0.0219(4) 0.6022(6) 0.0176(10) Uani 1 1 d . . . 

C16 C 0.1233(2) -0.0571(4) 1.0033(8) 0.0225(10) Uani 1 1 d . . . 

C2 C 0.31328(18) 0.0311(4) 0.7342(6) 0.0151(9) Uani 1 1 d . . . 

C11 C 0.3751(2) 0.1091(4) 1.0092(7) 0.0218(10) Uani 1 1 d . . . 

C5 C 0.36495(18) 0.0797(4) 0.6045(7) 0.0216(10) Uani 1 1 d . . . 

C6 C 0.33006(19) -0.0981(4) 0.7929(7) 0.0191(9) Uani 1 1 d . . . 

C12 C 0.3894(2) -0.0234(4) 1.0665(7) 0.0221(11) Uani 1 1 d . . . 

C17 C 0.1093(2) 0.0743(5) 1.0645(7) 0.0249(11) Uani 1 1 d . . . 

C8 C 0.4422(2) -0.0557(5) 0.7586(7) 0.0269(11) Uani 1 1 d . . . 

C9 C 0.42714(19) 0.0757(4) 0.7036(7) 0.0230(10) Uani 1 1 d . . . 

C21 C 0.07368(19) -0.1008(5) 0.8686(7) 0.0243(11) Uani 1 1 d . . . 

C20 C 0.07261(19) -0.0188(4) 0.6971(7) 0.0233(11) Uani 1 1 d . . . 

C18 C 0.10689(17) 0.1552(4) 0.8919(8) 0.0215(9) Uani 1 1 d . . . 

C7 C 0.39204(18) -0.1009(4) 0.8915(8) 0.0219(10) Uani 1 1 d . . . 

C10 C 0.42536(19) 0.1551(5) 0.8778(7) 0.0266(11) Uani 1 1 d . . . 

H4A H 0.3082 0.1994 0.8876 0.021 Uiso 1 1 d R . . 

H4B H 0.2823 0.0888 0.9918 0.021 Uiso 1 1 d R . . 

H15A H 0.1892 -0.1519 0.8690 0.020 Uiso 1 1 d R . . 

H15B H 0.2186 -0.0296 0.9837 0.020 Uiso 1 1 d R . . 

H13A H 0.2009 0.1822 0.8784 0.022 Uiso 1 1 d R . . 

H13B H 0.1643 0.2074 0.6758 0.022 Uiso 1 1 d R . . 

H19A H 0.0588 0.1772 0.6742 0.029 Uiso 1 1 d R . . 

H19B H 0.0183 0.1114 0.8241 0.029 Uiso 1 1 d R . . 

H14A H 0.1406 -0.0975 0.5673 0.021 Uiso 1 1 d R . . 

H14B H 0.1384 0.0185 0.5023 0.021 Uiso 1 1 d R . . 

H16 H 0.1255 -0.1189 1.1195 0.027 Uiso 1 1 d R . . 

H11 H 0.3721 0.1716 1.1075 0.026 Uiso 1 1 d R . . 

H5A H 0.3568 0.1630 0.5584 0.026 Uiso 1 1 d R . . 

H5B H 0.3687 0.0420 0.5214 0.026 Uiso 1 1 d R . . 

H6A H 0.3024 -0.1276 0.8895 0.023 Uiso 1 1 d R . . 

H6B H 0.3319 -0.1496 0.7019 0.023 Uiso 1 1 d R . . 

H12A H 0.4272 -0.0260 1.1379 0.027 Uiso 1 1 d R . . 

H12B H 0.3606 -0.0442 1.1539 0.027 Uiso 1 1 d R . . 

H17A H 0.0670 0.0867 1.1080 0.030 Uiso 1 1 d R . . 

H17B H 0.1384 0.0982 1.1590 0.030 Uiso 1 1 d R . . 

H8A H 0.4842 -0.0542 0.8361 0.032 Uiso 1 1 d R . . 
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H8B H 0.4421 -0.1070 0.6419 0.032 Uiso 1 1 d R . . 

H9 H 0.4578 0.1035 0.6156 0.028 Uiso 1 1 d R . . 

H21A H 0.0803 -0.1893 0.8282 0.029 Uiso 1 1 d R . . 

H21B H 0.0345 -0.0958 0.9232 0.029 Uiso 1 1 d R . . 

H20 H 0.0436 -0.0410 0.6037 0.028 Uiso 1 1 d R . . 

H18 H 0.0999 0.2442 0.9305 0.026 Uiso 1 1 d R . . 

H7 H 0.3956 -0.1894 0.9341 0.026 Uiso 1 1 d R . . 

H10A H 0.4690 0.1529 0.9442 0.032 Uiso 1 1 d R . . 

H10B H 0.4158 0.2404 0.8418 0.032 Uiso 1 1 d 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 

S1 0.0235(5) 0.0271(6) 0.0198(6) 0.0081(8) -0.0004(5) -0.0034(4) 

S2 0.0251(5) 0.0279(7) 0.0208(6) 0.0000(9) 0.0013(6) -0.0022(4) 

C1 0.0123(18) 0.0059(18) 0.018(2) 0.0040(18) 0.0017(16) 0.0004(13) 

C4 0.0168(18) 0.024(2) 0.011(2) -0.004(2) -0.003(2) 0.0004(15) 

C15 0.0142(18) 0.019(2) 0.017(2) 0.007(2) -0.005(2) 0.0001(14) 

C3 0.0118(18) 0.017(2) 0.013(2) 0.0043(17) 0.0018(16) -0.0028(15) 

C13 0.0123(18) 0.014(2) 0.028(3) 0.001(2) -0.0005(17) -0.0010(17) 

C19 0.016(2) 0.027(3) 0.028(3) 0.004(2) -0.0019(19) 0.0018(18) 

C14 0.018(2) 0.019(3) 0.015(2) -0.0010(18) -0.0008(17) -0.0053(17) 

C16 0.019(2) 0.024(3) 0.024(2) 0.008(2) 0.0063(19) 0.0018(19) 

C2 0.0141(19) 0.015(2) 0.016(2) 0.0060(17) 0.0003(17) -0.0010(16) 

C11 0.019(2) 0.026(3) 0.021(2) -0.003(2) -0.0047(19) -0.0002(18) 

C5 0.014(2) 0.028(3) 0.023(2) 0.008(2) 0.0005(18) -0.0025(18) 

C6 0.017(2) 0.013(2) 0.027(3) 0.000(2) -0.0019(18) 0.0018(17) 

C12 0.020(2) 0.026(3) 0.020(2) 0.008(2) -0.0011(19) -0.0003(18) 

C17 0.017(2) 0.044(3) 0.014(2) 0.002(2) 0.0037(17) 0.000(2) 

C8 0.019(2) 0.034(3) 0.028(3) 0.003(2) 0.004(2) 0.004(2) 

C9 0.011(2) 0.034(3) 0.024(3) 0.005(2) -0.0005(17) -0.0061(18) 
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C21 0.015(2) 0.027(3) 0.031(3) 0.008(2) 0.0061(18) -0.0039(18) 

C20 0.012(2) 0.030(3) 0.028(3) -0.002(2) 0.0018(18) -0.0020(18) 

C18 0.0145(18) 0.019(2) 0.031(3) 0.000(2) 0.001(2) 0.0035(16) 

C7 0.0177(19) 0.023(2) 0.025(3) 0.004(2) -0.0038(19) 0.0052(16) 

C10 0.019(2) 0.023(3) 0.037(3) 0.006(2) -0.006(2) -0.0029(18) 

  

_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 

S1 C1 1.826(5) . ? 

S1 S2 2.0472(16) . ? 

S2 C1 1.843(5) . ? 

C1 C3 1.575(5) . ? 

C1 C2 1.581(6) . ? 

C4 C2 1.535(6) . ? 

C4 C11 1.539(5) . ? 

C15 C16 1.542(6) . ? 

C15 C3 1.554(6) . ? 

C3 C14 1.537(6) . ? 

C3 C13 1.542(6) . ? 

C13 C18 1.549(5) . ? 

C19 C20 1.519(6) . ? 

C19 C18 1.544(6) . ? 
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C14 C20 1.521(6) . ? 

C16 C21 1.526(7) . ? 

C16 C17 1.544(7) . ? 

C2 C6 1.532(6) . ? 

C2 C5 1.554(6) . ? 

C11 C10 1.530(7) . ? 

C11 C12 1.550(6) . ? 

C5 C9 1.533(6) . ? 

C6 C7 1.527(6) . ? 

C12 C7 1.510(7) . ? 

C17 C18 1.518(7) . ? 

C8 C7 1.531(6) . ? 

C8 C9 1.537(7) . ? 

C9 C10 1.518(7) . ? 

C21 C20 1.519(6) . ? 

C4 H4A 0.9509 . ? 

C4 H4B 0.9512 . ? 

C15 H15A 1.0325 . ? 

C15 H15B 0.9779 . ? 

C13 H13A 0.9802 . ? 

C13 H13B 1.0114 . ? 

C19 H19A 0.9243 . ? 

C19 H19B 0.9973 . ? 

C14 H14A 0.8801 . ? 

C14 H14B 0.8417 . ? 

C16 H16 1.0727 . ? 

C11 H11 0.9834 . ? 

C5 H5A 0.9922 . ? 

C5 H5B 0.7272 . ? 

C6 H6A 0.9715 . ? 

C6 H6B 0.8617 . ? 

C12 H12A 0.9716 . ? 

C12 H12B 0.9142 . ? 

C17 H17A 0.9862 . ? 

C17 H17B 0.9619 . ? 

C8 H8A 1.0734 . ? 
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C8 H8B 1.0041 . ? 

C9 H9 0.9673 . ? 

C21 H21A 1.0283 . ? 

C21 H21B 0.9421 . ? 

C20 H20 0.9506 . ? 

C18 H18 1.0312 . ? 

C7 H7 1.0260 . ? 

C10 H10A 1.0664 . ? 

C10 H10B 0.9975 . ? 

  

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 

C1 S1 S2 56.47(15) . . ? 

C1 S2 S1 55.71(14) . . ? 

C3 C1 C2 123.2(4) . . ? 

C3 C1 S1 111.0(3) . . ? 

C2 C1 S1 116.2(3) . . ? 

C3 C1 S2 115.0(3) . . ? 

C2 C1 S2 110.9(3) . . ? 

S1 C1 S2 67.82(19) . . ? 

C2 C4 C11 110.7(3) . . ? 

C16 C15 C3 110.7(3) . . ? 

C14 C3 C13 107.1(3) . . ? 

C14 C3 C15 105.2(3) . . ? 

C13 C3 C15 110.0(4) . . ? 

C14 C3 C1 112.5(3) . . ? 

C13 C3 C1 108.3(3) . . ? 

C15 C3 C1 113.6(3) . . ? 

C3 C13 C18 110.5(3) . . ? 

C20 C19 C18 108.4(4) . . ? 
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C20 C14 C3 112.9(4) . . ? 

C21 C16 C15 109.6(4) . . ? 

C21 C16 C17 109.5(4) . . ? 

C15 C16 C17 109.5(3) . . ? 

C6 C2 C4 110.0(4) . . ? 

C6 C2 C5 108.0(3) . . ? 

C4 C2 C5 105.5(3) . . ? 

C6 C2 C1 109.0(3) . . ? 

C4 C2 C1 113.3(3) . . ? 

C5 C2 C1 110.8(3) . . ? 

C10 C11 C4 109.3(4) . . ? 

C10 C11 C12 109.2(4) . . ? 

C4 C11 C12 109.8(4) . . ? 

C9 C5 C2 111.3(4) . . ? 

C7 C6 C2 110.9(4) . . ? 

C7 C12 C11 109.0(4) . . ? 

C18 C17 C16 109.3(4) . . ? 

C7 C8 C9 108.1(4) . . ? 

C10 C9 C5 109.6(4) . . ? 

C10 C9 C8 110.1(4) . . ? 

C5 C9 C8 109.5(4) . . ? 

C20 C21 C16 109.0(4) . . ? 

C19 C20 C21 110.7(4) . . ? 

C19 C20 C14 109.3(4) . . ? 

C21 C20 C14 109.2(4) . . ? 

C17 C18 C19 110.7(4) . . ? 

C17 C18 C13 109.9(3) . . ? 

C19 C18 C13 108.6(4) . . ? 

C12 C7 C6 109.4(4) . . ? 

C12 C7 C8 110.6(4) . . ? 

C6 C7 C8 110.3(4) . . ? 

C9 C10 C11 108.9(4) . . ? 

C2 C4 H4A 118.5 . . ? 

C11 C4 H4A 102.1 . . ? 

C2 C4 H4B 109.2 . . ? 

C11 C4 H4B 108.2 . . ? 
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H4A C4 H4B 107.6 . . ? 

C16 C15 H15A 101.8 . . ? 

C3 C15 H15A 113.3 . . ? 

C16 C15 H15B 111.9 . . ? 

C3 C15 H15B 103.6 . . ? 

H15A C15 H15B 115.8 . . ? 

C3 C13 H13A 107.6 . . ? 

C18 C13 H13A 108.7 . . ? 

C3 C13 H13B 110.2 . . ? 

C18 C13 H13B 105.7 . . ? 

H13A C13 H13B 114.1 . . ? 

C20 C19 H19A 125.6 . . ? 

C18 C19 H19A 96.5 . . ? 

C20 C19 H19B 109.1 . . ? 

C18 C19 H19B 106.0 . . ? 

H19A C19 H19B 109.1 . . ? 

C20 C14 H14A 105.8 . . ? 

C3 C14 H14A 112.1 . . ? 

C20 C14 H14B 116.3 . . ? 

C3 C14 H14B 105.0 . . ? 

H14A C14 H14B 104.5 . . ? 

C21 C16 H16 108.3 . . ? 

C15 C16 H16 107.0 . . ? 

C17 C16 H16 112.9 . . ? 

C10 C11 H11 104.4 . . ? 

C4 C11 H11 104.5 . . ? 

C12 C11 H11 119.2 . . ? 

C9 C5 H5A 109.8 . . ? 

C2 C5 H5A 112.6 . . ? 

C9 C5 H5B 104.9 . . ? 

C2 C5 H5B 111.4 . . ? 

H5A C5 H5B 106.4 . . ? 

C7 C6 H6A 102.9 . . ? 

C2 C6 H6A 110.8 . . ? 

C7 C6 H6B 106.8 . . ? 

C2 C6 H6B 114.9 . . ? 
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H6A C6 H6B 109.9 . . ? 

C7 C12 H12A 112.3 . . ? 

C11 C12 H12A 109.7 . . ? 

C7 C12 H12B 116.4 . . ? 

C11 C12 H12B 106.0 . . ? 

H12A C12 H12B 103.0 . . ? 

C18 C17 H17A 98.0 . . ? 

C16 C17 H17A 113.8 . . ? 

C18 C17 H17B 115.2 . . ? 

C16 C17 H17B 108.9 . . ? 

H17A C17 H17B 111.3 . . ? 

C7 C8 H8A 107.6 . . ? 

C9 C8 H8A 107.4 . . ? 

C7 C8 H8B 109.0 . . ? 

C9 C8 H8B 108.8 . . ? 

H8A C8 H8B 115.7 . . ? 

C10 C9 H9 111.2 . . ? 

C5 C9 H9 108.0 . . ? 

C8 C9 H9 108.4 . . ? 

C20 C21 H21A 110.1 . . ? 

C16 C21 H21A 112.0 . . ? 

C20 C21 H21B 106.3 . . ? 

C16 C21 H21B 111.7 . . ? 

H21A C21 H21B 107.5 . . ? 

C19 C20 H20 106.2 . . ? 

C21 C20 H20 114.7 . . ? 

C14 C20 H20 106.5 . . ? 

C17 C18 H18 110.5 . . ? 

C19 C18 H18 111.7 . . ? 

C13 C18 H18 105.3 . . ? 

C12 C7 H7 107.4 . . ? 

C6 C7 H7 102.8 . . ? 

C8 C7 H7 115.9 . . ? 

C9 C10 H10A 108.9 . . ? 

C11 C10 H10A 111.5 . . ? 

C9 C10 H10B 109.9 . . ? 
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C11 C10 H10B 108.6 . . ? 

H10A C10 H10B 108.9 . . ? 

  

_diffrn_measured_fraction_theta_max    0.936 

_diffrn_measured_fraction_theta_full   0.936 

_refine_diff_density_max    1.366 

_refine_diff_density_min   -0.431 

_refine_diff_density_rms    0.074 
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(3) An 1H NMR spectrum of 3-t-butyl-3-phenyldithiirane (3d) (Figure S3) 
(on the way to obtaining the analytical sample) 

 

Figure S3 
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(4) An 1H NMR spectrum of 1,1,3,3-tetramethylindane-2-spiro-3'-dithiirane (3e) 
(the 10:1 mixture of 3e and the thioketone) (Figure S4) 

 
Figure S4 
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(5) An 1H NMR spectrum of 3,3-di(1-adamantyl)-34S2-dithiirane 1-oxide (10) (Figure S5) 

 

Figure S5 
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(6) An 1H NMR spectrum of 3,3-di(1-adamantyl)-34S2-dithiirane (12) (Figure S6) 

 

Figure S6 
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(7) A mass spectrum of 3,3-di(1-adamantyl)-34S2-dithiirane (12) (Figure S7) 

 

 

Figure S7 
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