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Crystal structure determination of ANTBD 
Measurements were made at 150 K on an Oxford Diffraction Gemini A Ultra 
diffractometer using graphite-monochromated Mo-Kα radiation (λ = 0.71073 A˚ ). 
Cell parameters were refined from the observed positions of all strong reflections. 
Intensities were corrected semiempirically for absorption, based on symmetry-
equivalent and repeated reflections. The structures were solved by direct method and 
refined on F2 values for all unique data. More information can be found in the 
supplementary information. All non-hydrogen atoms were refined anisotropically, and 
C-bound H atoms were constrained with a riding model; U(H) was set at 1.2 (1.5 for 
methyl groups) times Ueq for the parent C atom. Programs were Oxford Diffraction 
CrysAlisPro1, and SHELXTL for structure solution and refinement,2 and Mercury for 
molecular graphics. 
 
 
1 CrysAlisPro Oxford Diffraction Ltd, Oxford, UK, 2008;  
2: Y: G. M. Sheldrick, Acta Crystallogr., Sect. A: Found. Crystallogr., 2008, 64, 112. 
 
 
Crystal data. C23H15BF2N2, M = 368.18, orthorhombic, a = 13.0065(7), b = 
12.4226(6), c = 21.835(1) Å, U = 3528.0(3) Å3, T = 150 K, space group Pbca (no. 
61), Z = 8, 13782 reflections measured, 4207 unique (Rint = 0.0368) which were used 
in all calculations. The final wR(F2) was0.0972 (all data).  
Fluorine atoms were found to be positionally disordered and successfully modelled in 
a 60:40 ratio. 

Electronic Supplementary Material (ESI) for Photochemical & Photobiological Sciences
This journal is © The Royal Society of Chemistry and Owner Societies 2010



data_ANTBD 
 
_audit_creation_method            SHELXL-97 
_chemical_name_systematic 
 
_publ_contact_author_name   'Andrew C. Benniston' 
_publ_contact_author_address 
 
Molecular Photonics Laboratory  
School of Chemistry  
Newcastle University  
Newcastle upon Tyne  
NE1 7RU  
UK 
   
_publ_contact_author_phone     '44 191 222 5706' 
_publ_contact_author_fax       '44 191 222 6929' 
_publ_contact_author_email      a.c.benniston@ncl.ac.uk 
_publ_requested_journal        'Photochemical and Photobiological Sciences' 
_publ_section_title 
; 
Exciplex-like emission from a closely-spaced,  
orthogonally-sited anthracenyl-boron dipyrromethene (Bodipy) molecular dyad    
 
_chemical_name_common             ? 
_chemical_melting_point           ? 
_chemical_formula_moiety           'C23 H15 B F2 N2' 
_chemical_formula_sum 
 'C23 H15 B F2 N2' 
_chemical_formula_weight          368.18 
 
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' 
 'B'  'B'   0.0013   0.0007 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'N'  'N'   0.0061   0.0033 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 'F'  'F'   0.0171   0.0103 
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4' 
 
_symmetry_cell_setting            orthorhombic 
_symmetry_space_group_name_H-M    'P b c a' 



 
loop_ 
 _symmetry_equiv_pos_as_xyz 
 'x, y, z' 
 '-x+1/2, -y, z+1/2' 
 '-x, y+1/2, -z+1/2' 
 'x+1/2, -y+1/2, -z' 
 '-x, -y, -z' 
 'x-1/2, y, -z-1/2' 
 'x, -y-1/2, z-1/2' 
 '-x-1/2, y-1/2, z' 
 
_cell_length_a                    13.0065(7) 
_cell_length_b                    12.4226(6) 
_cell_length_c                    21.8351(11) 
_cell_angle_alpha                 90.00 
_cell_angle_beta                  90.00 
_cell_angle_gamma                 90.00 
_cell_volume                      3528.0(3) 
_cell_formula_units_Z             8 
_cell_measurement_temperature     150(2) 
_cell_measurement_reflns_used     5844 
_cell_measurement_theta_min       2.9363 
_cell_measurement_theta_max       29.4238 
 
_exptl_crystal_description        block 
_exptl_crystal_colour             red/green  
_exptl_crystal_size_max           0.34 
_exptl_crystal_size_mid           0.20 
_exptl_crystal_size_min           0.15 
_exptl_crystal_density_meas       ? 
_exptl_crystal_density_diffrn     1.386 
_exptl_crystal_density_method     'not measured' 
_exptl_crystal_F_000              1520 
_exptl_absorpt_coefficient_mu     0.096 
_exptl_absorpt_correction_type    multi-scan 
_exptl_absorpt_correction_T_min   0.9681 
_exptl_absorpt_correction_T_max   0.9858 
_exptl_absorpt_process_details 
'Tue Apr 28 13:45:08 2009' 
 
_exptl_special_details 
 
_diffrn_ambient_temperature       150(2) 
_diffrn_radiation_wavelength      0.71073 
_diffrn_radiation_type            MoK\a 
_diffrn_radiation_source          'sealed tube with Enhance optics' 
_diffrn_radiation_monochromator   graphite 
_diffrn_measurement_device_type 
'Oxford Diffraction Gemini A Ultra diffractometer' 



_diffrn_measurement_method        'thick-slice \w scans' 
_diffrn_detector_area_resol_mean  10.3968 
_diffrn_standards_number          0 
_diffrn_standards_interval_count  ? 
_diffrn_standards_interval_time   ? 
_diffrn_standards_decay_%         ? 
_diffrn_reflns_number             13782 
_diffrn_reflns_av_R_equivalents   0.0368 
_diffrn_reflns_av_sigmaI/netI     0.0460 
_diffrn_reflns_limit_h_min        -17 
_diffrn_reflns_limit_h_max        17 
_diffrn_reflns_limit_k_min        -15 
_diffrn_reflns_limit_k_max        16 
_diffrn_reflns_limit_l_min        -22 
_diffrn_reflns_limit_l_max        29 
_diffrn_reflns_theta_min          2.94 
_diffrn_reflns_theta_max          29.54 
_reflns_number_total              4207 
_reflns_number_gt                 2840 
_reflns_threshold_expression      I>2\s(I) 
 
_computing_data_collection 
'Tue Apr 28 13:45:08 2009' 
_computing_cell_refinement 
'Tue Apr 28 13:45:08 2009' 
_computing_data_reduction 
'Tue Apr 28 13:45:08 2009' 
_computing_structure_solution     'Bruker SHELXTL' 
_computing_structure_refinement   'Bruker SHELXTL' 
_computing_molecular_graphics     'Bruker SHELXTL' 
_computing_publication_material   'Bruker SHELXTL and local programs' 
 
_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^)+(0.0545P)^2^+0.0000P] 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     constr 
_refine_ls_extinction_method      none 
_refine_ls_extinction_coef        ? 
_refine_ls_number_reflns          4207 
_refine_ls_number_parameters      272 
_refine_ls_number_restraints      0 
_refine_ls_R_factor_all           0.0673 
_refine_ls_R_factor_gt            0.0426 
_refine_ls_wR_factor_ref          0.0972 
_refine_ls_wR_factor_gt           0.0924 
_refine_ls_goodness_of_fit_ref    0.964 
_refine_ls_restrained_S_all       0.964 
_refine_ls_shift/su_max           0.001 
_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 
F1 F 0.1827(7) 0.4516(13) 0.1582(5) 0.079(3) Uani 0.60(3) 1 d P A 1 
F1A F 0.1605(8) 0.4177(6) 0.1450(3) 0.0379(17) Uani 0.40(3) 1 d P A 2 
F2 F 0.0881(9) 0.2976(13) 0.1508(5) 0.089(3) Uani 0.60(3) 1 d P A 1 
F2A F 0.0684(6) 0.2701(4) 0.1627(4) 0.0341(17) Uani 0.40(3) 1 d P A 2 
N1 N 0.03967(8) 0.42644(8) 0.22641(4) 0.0227(2) Uani 1 1 d . A . 
N2 N 0.19802(8) 0.31919(9) 0.23686(4) 0.0226(3) Uani 1 1 d . A . 
B1 B 0.12261(14) 0.36565(16) 0.18956(7) 0.0383(4) Uani 1 1 d . . . 
C1 C -0.03895(11) 0.48313(11) 0.20387(6) 0.0279(3) Uani 1 1 d . . . 
H1A H -0.0526 0.4929 0.1615 0.033 Uiso 1 1 calc R A . 
C2 C -0.09819(11) 0.52591(11) 0.25117(6) 0.0310(3) Uani 1 1 d . A . 
H2A H -0.1578 0.5695 0.2470 0.037 Uiso 1 1 calc R . . 
C3 C -0.05372(10) 0.49292(10) 0.30501(6) 0.0257(3) Uani 1 1 d . . . 
H3A H -0.0774 0.5092 0.3451 0.031 Uiso 1 1 calc R A . 
C4 C 0.03314(10) 0.43078(10) 0.29021(5) 0.0196(3) Uani 1 1 d . A . 
C5 C 0.10721(9) 0.38185(9) 0.32690(5) 0.0184(3) Uani 1 1 d . . . 
C6 C 0.19047(10) 0.32886(10) 0.30025(5) 0.0199(3) Uani 1 1 d . A . 
C7 C 0.27622(10) 0.27699(10) 0.32619(6) 0.0247(3) Uani 1 1 d . . . 
H7A H 0.2914 0.2712 0.3686 0.030 Uiso 1 1 calc R A . 
C8 C 0.33395(11) 0.23616(11) 0.27881(6) 0.0309(3) Uani 1 1 d . A . 
H8A H 0.3963 0.1967 0.2823 0.037 Uiso 1 1 calc R . . 
C9 C 0.28353(10) 0.26377(11) 0.22487(6) 0.0295(3) Uani 1 1 d . . . 



H9A H 0.3068 0.2456 0.1849 0.035 Uiso 1 1 calc R A . 
C10 C 0.09701(9) 0.38418(9) 0.39534(5) 0.0165(3) Uani 1 1 d . A . 
C11 C 0.03095(9) 0.31001(9) 0.42399(5) 0.0167(3) Uani 1 1 d . . . 
C12 C -0.02612(10) 0.23087(10) 0.39148(5) 0.0210(3) Uani 1 1 d . A . 
H12A H -0.0230 0.2293 0.3480 0.025 Uiso 1 1 calc R . . 
C13 C -0.08500(10) 0.15753(10) 0.42132(6) 0.0268(3) Uani 1 1 d . . . 
H13A H -0.1223 0.1054 0.3986 0.032 Uiso 1 1 calc R A . 
C14 C -0.09134(11) 0.15805(11) 0.48620(6) 0.0292(3) Uani 1 1 d . A . 
H14A H -0.1331 0.1065 0.5066 0.035 Uiso 1 1 calc R . . 
C15 C -0.03849(10) 0.23124(10) 0.51897(6) 0.0245(3) Uani 1 1 d . . . 
H15A H -0.0434 0.2307 0.5624 0.029 Uiso 1 1 calc R A . 
C16 C 0.02464(9) 0.30939(9) 0.48979(5) 0.0176(3) Uani 1 1 d . A . 
C17 C 0.08181(9) 0.38259(9) 0.52336(5) 0.0198(3) Uani 1 1 d . . . 
H17A H 0.0766 0.3819 0.5668 0.024 Uiso 1 1 calc R A . 
C18 C 0.14638(9) 0.45671(9) 0.49568(5) 0.0176(3) Uani 1 1 d . A . 
C19 C 0.20566(10) 0.53104(9) 0.53038(6) 0.0222(3) Uani 1 1 d . . . 
H19A H 0.1983 0.5325 0.5737 0.027 Uiso 1 1 calc R A . 
C20 C 0.27207(10) 0.59953(10) 0.50330(6) 0.0266(3) Uani 1 1 d . A . 
H20A H 0.3115 0.6480 0.5274 0.032 Uiso 1 1 calc R . . 
C21 C 0.28265(10) 0.59874(10) 0.43873(6) 0.0286(3) Uani 1 1 d . . . 
H21A H 0.3303 0.6463 0.4198 0.034 Uiso 1 1 calc R A . 
C22 C 0.22602(10) 0.53129(10) 0.40342(6) 0.0235(3) Uani 1 1 d . A . 
H22A H 0.2335 0.5336 0.3602 0.028 Uiso 1 1 calc R . . 
C23 C 0.15566(9) 0.45718(9) 0.42999(5) 0.0177(3) Uani 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 
 _atom_site_aniso_U_13 
 _atom_site_aniso_U_12 
F1 0.042(2) 0.131(6) 0.065(3) 0.070(4) 0.025(2) 0.030(3) 
F1A 0.040(3) 0.051(3) 0.023(2) 0.0187(19) 0.0146(17) 0.0096(17) 
F2 0.065(3) 0.161(5) 0.040(3) -0.055(4) -0.026(2) 0.057(4) 
F2A 0.040(2) 0.034(4) 0.028(2) -0.0181(14) -0.0069(16) 0.0073(16) 
N1 0.0237(6) 0.0300(6) 0.0142(5) 0.0054(4) -0.0015(5) 0.0019(5) 
N2 0.0216(6) 0.0294(6) 0.0169(5) 0.0012(4) 0.0049(5) 0.0022(5) 
B1 0.0382(10) 0.0627(12) 0.0140(6) 0.0043(8) 0.0040(8) 0.0206(10) 
C1 0.0284(7) 0.0335(8) 0.0216(6) 0.0060(6) -0.0060(6) 0.0037(6) 
C2 0.0287(7) 0.0321(7) 0.0322(7) 0.0007(6) -0.0047(7) 0.0098(6) 
C3 0.0260(7) 0.0283(7) 0.0229(6) -0.0037(6) 0.0011(6) 0.0046(6) 
C4 0.0219(6) 0.0223(6) 0.0147(5) 0.0013(5) 0.0016(5) -0.0003(6) 
C5 0.0199(6) 0.0184(6) 0.0169(5) 0.0014(5) 0.0012(5) -0.0038(5) 
C6 0.0211(7) 0.0223(6) 0.0162(5) 0.0035(5) 0.0020(5) -0.0015(5) 
C7 0.0222(7) 0.0257(7) 0.0261(6) 0.0055(6) -0.0009(6) 0.0011(6) 
C8 0.0219(7) 0.0323(7) 0.0386(8) 0.0055(6) 0.0038(7) 0.0060(6) 
C9 0.0246(7) 0.0341(7) 0.0299(7) -0.0014(6) 0.0102(6) 0.0034(6) 
C10 0.0163(6) 0.0189(6) 0.0144(5) 0.0019(5) -0.0008(5) 0.0032(5) 



C11 0.0152(6) 0.0172(6) 0.0177(5) 0.0011(5) -0.0021(5) 0.0031(5) 
C12 0.0216(7) 0.0227(6) 0.0186(5) -0.0006(5) -0.0035(6) -0.0003(6) 
C13 0.0250(7) 0.0254(7) 0.0299(7) -0.0009(6) -0.0060(6) -0.0068(6) 
C14 0.0265(7) 0.0303(7) 0.0308(7) 0.0096(6) 0.0010(6) -0.0109(6) 
C15 0.0223(7) 0.0314(7) 0.0198(6) 0.0058(6) 0.0015(6) -0.0025(6) 
C16 0.0157(6) 0.0200(6) 0.0172(5) 0.0013(5) -0.0002(5) 0.0023(5) 
C17 0.0198(6) 0.0252(6) 0.0143(5) -0.0012(5) 0.0005(5) 0.0021(6) 
C18 0.0164(6) 0.0189(6) 0.0176(5) -0.0012(5) -0.0019(5) 0.0039(5) 
C19 0.0228(7) 0.0224(6) 0.0216(6) -0.0042(5) -0.0032(6) 0.0026(6) 
C20 0.0260(7) 0.0210(6) 0.0328(7) -0.0041(6) -0.0073(6) -0.0016(6) 
C21 0.0259(7) 0.0229(7) 0.0369(7) 0.0070(6) -0.0020(7) -0.0073(6) 
C22 0.0252(7) 0.0235(6) 0.0217(6) 0.0049(5) -0.0001(6) -0.0021(6) 
C23 0.0169(6) 0.0176(6) 0.0186(6) 0.0019(5) -0.0004(5) 0.0024(5) 
 
_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 
F1 B1 1.490(12) . ? 
F1A B1 1.268(7) . ? 
F2 B1 1.278(9) . ? 
F2A B1 1.500(7) . ? 
N1 B1 1.5432(19) . ? 
N1 C1 1.3356(17) . ? 
N1 C4 1.3967(14) . ? 
N2 B1 1.5369(19) . ? 
N2 C6 1.3928(14) . ? 
N2 C9 1.3339(16) . ? 
C1 H1A 0.950 . ? 
C1 C2 1.3939(19) . ? 
C2 H2A 0.950 . ? 
C2 C3 1.3729(18) . ? 
C3 H3A 0.950 . ? 
C3 C4 1.4059(18) . ? 
C4 C5 1.3926(17) . ? 
C5 C6 1.3944(17) . ? 
C5 C10 1.5007(15) . ? 
C6 C7 1.4070(17) . ? 



C7 H7A 0.950 . ? 
C7 C8 1.3753(19) . ? 
C8 H8A 0.950 . ? 
C8 C9 1.3910(19) . ? 
C9 H9A 0.950 . ? 
C10 C11 1.4065(16) . ? 
C10 C23 1.4060(16) . ? 
C11 C12 1.4217(16) . ? 
C11 C16 1.4391(15) . ? 
C12 H12A 0.950 . ? 
C12 C13 1.3568(17) . ? 
C13 H13A 0.950 . ? 
C13 C14 1.4190(18) . ? 
C14 H14A 0.950 . ? 
C14 C15 1.3458(18) . ? 
C15 H15A 0.950 . ? 
C15 C16 1.4222(17) . ? 
C16 C17 1.3846(17) . ? 
C17 H17A 0.950 . ? 
C17 C18 1.3850(17) . ? 
C18 C19 1.4217(17) . ? 
C18 C23 1.4394(16) . ? 
C19 H19A 0.950 . ? 
C19 C20 1.3489(18) . ? 
C20 H20A 0.950 . ? 
C20 C21 1.4166(18) . ? 
C21 H21A 0.950 . ? 
C21 C22 1.3562(18) . ? 
C22 H22A 0.950 . ? 
C22 C23 1.4218(17) . ? 
 
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 
B1 N1 C1 126.95(10) . . ? 
B1 N1 C4 125.55(10) . . ? 
C1 N1 C4 107.50(10) . . ? 
B1 N2 C6 126.19(11) . . ? 
B1 N2 C9 126.44(11) . . ? 
C6 N2 C9 107.36(10) . . ? 
F1 B1 F2 110.7(3) . . ? 
F1 B1 N1 104.8(5) . . ? 
F1 B1 N2 104.1(4) . . ? 
F1A B1 F2A 106.6(4) . . ? 
F1A B1 N1 115.0(4) . . ? 



F1A B1 N2 117.3(5) . . ? 
F2 B1 N1 115.0(5) . . ? 
F2 B1 N2 114.9(5) . . ? 
F2A B1 N1 105.2(3) . . ? 
F2A B1 N2 105.4(3) . . ? 
N1 B1 N2 106.23(10) . . ? 
N1 C1 H1A 124.7 . . ? 
N1 C1 C2 110.56(11) . . ? 
H1A C1 C2 124.7 . . ? 
C1 C2 H2A 126.6 . . ? 
C1 C2 C3 106.73(12) . . ? 
H2A C2 C3 126.6 . . ? 
C2 C3 H3A 126.1 . . ? 
C2 C3 C4 107.80(11) . . ? 
H3A C3 C4 126.1 . . ? 
N1 C4 C3 107.42(10) . . ? 
N1 C4 C5 120.98(11) . . ? 
C3 C4 C5 131.56(11) . . ? 
C4 C5 C6 120.23(10) . . ? 
C4 C5 C10 120.21(10) . . ? 
C6 C5 C10 119.56(10) . . ? 
N2 C6 C5 120.67(11) . . ? 
N2 C6 C7 107.74(11) . . ? 
C5 C6 C7 131.59(11) . . ? 
C6 C7 H7A 126.3 . . ? 
C6 C7 C8 107.40(11) . . ? 
H7A C7 C8 126.3 . . ? 
C7 C8 H8A 126.6 . . ? 
C7 C8 C9 106.77(12) . . ? 
H8A C8 C9 126.6 . . ? 
N2 C9 C8 110.74(12) . . ? 
N2 C9 H9A 124.6 . . ? 
C8 C9 H9A 124.6 . . ? 
C5 C10 C11 118.96(10) . . ? 
C5 C10 C23 120.02(10) . . ? 
C11 C10 C23 120.98(10) . . ? 
C10 C11 C12 123.37(10) . . ? 
C10 C11 C16 118.83(10) . . ? 
C12 C11 C16 117.70(11) . . ? 
C11 C12 H12A 119.4 . . ? 
C11 C12 C13 121.29(11) . . ? 
H12A C12 C13 119.4 . . ? 
C12 C13 H13A 119.7 . . ? 
C12 C13 C14 120.60(12) . . ? 
H13A C13 C14 119.7 . . ? 
C13 C14 H14A 119.9 . . ? 
C13 C14 C15 120.28(12) . . ? 
H14A C14 C15 119.9 . . ? 
C14 C15 H15A 119.4 . . ? 
C14 C15 C16 121.19(11) . . ? 



H15A C15 C16 119.4 . . ? 
C11 C16 C15 118.94(11) . . ? 
C11 C16 C17 119.63(11) . . ? 
C15 C16 C17 121.41(10) . . ? 
C16 C17 H17A 119.0 . . ? 
C16 C17 C18 122.09(10) . . ? 
H17A C17 C18 119.0 . . ? 
C17 C18 C19 121.88(11) . . ? 
C17 C18 C23 119.23(11) . . ? 
C19 C18 C23 118.88(11) . . ? 
C18 C19 H19A 119.2 . . ? 
C18 C19 C20 121.56(12) . . ? 
H19A C19 C20 119.2 . . ? 
C19 C20 H20A 120.2 . . ? 
C19 C20 C21 119.61(12) . . ? 
H20A C20 C21 120.2 . . ? 
C20 C21 H21A 119.4 . . ? 
C20 C21 C22 121.16(12) . . ? 
H21A C21 C22 119.4 . . ? 
C21 C22 H22A 119.4 . . ? 
C21 C22 C23 121.16(12) . . ? 
H22A C22 C23 119.4 . . ? 
C10 C23 C18 119.21(11) . . ? 
C10 C23 C22 123.17(11) . . ? 
C18 C23 C22 117.60(11) . . ? 
 
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 
C6 N2 B1 F1 111.6(6) . . . . ? 
C6 N2 B1 F1A 131.5(4) . . . . ? 
C6 N2 B1 F2 -127.2(8) . . . . ? 
C6 N2 B1 F2A -110.1(3) . . . . ? 
C6 N2 B1 N1 1.3(2) . . . . ? 
C9 N2 B1 F1 -67.2(7) . . . . ? 
C9 N2 B1 F1A -47.3(4) . . . . ? 
C9 N2 B1 F2 54.0(9) . . . . ? 
C9 N2 B1 F2A 71.1(4) . . . . ? 
C9 N2 B1 N1 -177.55(12) . . . . ? 
C1 N1 B1 F1 67.2(6) . . . . ? 
C1 N1 B1 F1A 45.5(5) . . . . ? 
C1 N1 B1 F2 -54.6(9) . . . . ? 



C1 N1 B1 F2A -71.5(3) . . . . ? 
C1 N1 B1 N2 177.03(12) . . . . ? 
C4 N1 B1 F1 -113.5(6) . . . . ? 
C4 N1 B1 F1A -135.2(5) . . . . ? 
C4 N1 B1 F2 124.6(9) . . . . ? 
C4 N1 B1 F2A 107.8(3) . . . . ? 
C4 N1 B1 N2 -3.7(2) . . . . ? 
B1 N1 C1 C2 179.57(14) . . . . ? 
C4 N1 C1 C2 0.19(15) . . . . ? 
N1 C1 C2 C3 -0.43(16) . . . . ? 
C1 C2 C3 C4 0.48(15) . . . . ? 
B1 N1 C4 C3 -179.27(13) . . . . ? 
B1 N1 C4 C5 2.9(2) . . . . ? 
C1 N1 C4 C3 0.11(15) . . . . ? 
C1 N1 C4 C5 -177.75(11) . . . . ? 
C2 C3 C4 N1 -0.38(15) . . . . ? 
C2 C3 C4 C5 177.18(13) . . . . ? 
N1 C4 C5 C6 1.01(18) . . . . ? 
N1 C4 C5 C10 -177.94(11) . . . . ? 
C3 C4 C5 C6 -176.26(13) . . . . ? 
C3 C4 C5 C10 4.8(2) . . . . ? 
B1 N2 C6 C5 2.1(2) . . . . ? 
B1 N2 C6 C7 -178.64(13) . . . . ? 
C9 N2 C6 C5 -178.93(11) . . . . ? 
C9 N2 C6 C7 0.36(14) . . . . ? 
C4 C5 C6 N2 -3.37(18) . . . . ? 
C4 C5 C6 C7 177.53(12) . . . . ? 
C10 C5 C6 N2 175.59(11) . . . . ? 
C10 C5 C6 C7 -3.5(2) . . . . ? 
N2 C6 C7 C8 -0.41(14) . . . . ? 
C5 C6 C7 C8 178.78(13) . . . . ? 
C6 C7 C8 C9 0.30(15) . . . . ? 
B1 N2 C9 C8 178.82(14) . . . . ? 
C6 N2 C9 C8 -0.18(15) . . . . ? 
C7 C8 C9 N2 -0.08(16) . . . . ? 
C4 C5 C10 C11 80.51(15) . . . . ? 
C4 C5 C10 C23 -101.69(14) . . . . ? 
C6 C5 C10 C11 -98.45(14) . . . . ? 
C6 C5 C10 C23 79.34(15) . . . . ? 
C5 C10 C11 C12 1.06(17) . . . . ? 
C5 C10 C11 C16 177.38(10) . . . . ? 
C23 C10 C11 C12 -176.71(11) . . . . ? 
C23 C10 C11 C16 -0.39(17) . . . . ? 
C10 C11 C12 C13 176.70(12) . . . . ? 
C16 C11 C12 C13 0.34(18) . . . . ? 
C11 C12 C13 C14 0.12(19) . . . . ? 
C12 C13 C14 C15 -0.3(2) . . . . ? 
C13 C14 C15 C16 0.0(2) . . . . ? 
C14 C15 C16 C11 0.48(19) . . . . ? 
C14 C15 C16 C17 -177.83(13) . . . . ? 



C10 C11 C16 C15 -177.16(11) . . . . ? 
C10 C11 C16 C17 1.19(17) . . . . ? 
C12 C11 C16 C15 -0.63(17) . . . . ? 
C12 C11 C16 C17 177.72(11) . . . . ? 
C11 C16 C17 C18 -0.60(18) . . . . ? 
C15 C16 C17 C18 177.71(11) . . . . ? 
C16 C17 C18 C19 -179.40(12) . . . . ? 
C16 C17 C18 C23 -0.79(17) . . . . ? 
C17 C18 C19 C20 176.78(12) . . . . ? 
C23 C18 C19 C20 -1.83(18) . . . . ? 
C18 C19 C20 C21 0.70(19) . . . . ? 
C19 C20 C21 C22 1.0(2) . . . . ? 
C20 C21 C22 C23 -1.5(2) . . . . ? 
C5 C10 C23 C18 -178.73(10) . . . . ? 
C5 C10 C23 C22 0.13(17) . . . . ? 
C11 C10 C23 C18 -0.99(17) . . . . ? 
C11 C10 C23 C22 177.87(11) . . . . ? 
C21 C22 C23 C10 -178.59(12) . . . . ? 
C21 C22 C23 C18 0.29(18) . . . . ? 
C17 C18 C23 C10 1.58(17) . . . . ? 
C17 C18 C23 C22 -177.34(11) . . . . ? 
C19 C18 C23 C10 -179.77(11) . . . . ? 
C19 C18 C23 C22 1.31(17) . . . . ? 
 
_diffrn_measured_fraction_theta_max    0.853 
_diffrn_reflns_theta_full              26.00 
_diffrn_measured_fraction_theta_full   0.999 
_refine_diff_density_max    0.270 
_refine_diff_density_min   -0.281 
_refine_diff_density_rms    0.049 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure S1. Crystal packing diagram for ANTBD. 
 
 


