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N-2-(4,6-picolyl)-N’-4-chlorophenylthiourea
melting point 499-500 K

data_ 4,6LutTu4ClPh
_chemical_name_common

   '4,6LutTu4ClPh'

_exptl_crystal_description       'needle'

_exptl_crystal_colour            'colorless'

_chemical_formula_sum            'C14 H14 Cl N3 S1'

_chemical_formula_weight          291.79

_cell_length_a                    33.1254(15) 

_cell_length_b                    4.3025(1) 

_cell_length_c                    20.3298(9) 

_cell_angle_alpha                 90 

_cell_angle_beta                  107.070(2) 

_cell_angle_gamma                 90 

_cell_volume                      2769.80(19) 

_cell_formula_units_Z             8 

_exptl_crystal_density_diffrn     1.399 

_exptl_crystal_density_method     'not measured' 

_exptl_absorpt_coefficient_mu     0.415 

_cell_measurement_temperature     '293'

_refine_ls_R_factor_obs           0.0429

_refine_ls_goodness_of_fit_obs    0.992

_diffrn_measurement_device       'Kappa'

_diffrn_radiation_type           'xray'

_diffrn_radiation_type           'Mo K\a'

_diffrn_radiation_wavelength      0.71703

_symmetry_space_group_name_H-M   'C2/c'

_symmetry_cell_setting         'Monoclinic'

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_calc_flag 

 _atom_site_refinement_flags 

 _atom_site_disorder_assembly 

 _atom_site_disorder_group 

C2 C 0.92136(6) 0.1288(4) 0.64519(9) 0.0434(5) Uani 1 d . . . 

C3 C 0.94384(6) 0.0379(5) 0.60034(10) 0.0473(5) Uani 1 d . . . 

H3 H 0.9724(6) 0.103(4) 0.6069(9) 0.048(5) Uiso 1 d . . . 

C4 C 0.92500(6) -0.1561(5) 0.54671(10) 0.0493(5) Uani 1 d . . . 

C5 C 0.88393(7) -0.2530(5) 0.54030(11) 0.0517(5) Uani 1 d . . . 

H5 H 0.8704(7) -0.379(5) 0.5053(10) 0.064(7) Uiso 1 d . . . 

C6 C 0.86330(6) -0.1541(4) 0.58627(10) 0.0471(5) Uani 1 d . . . 

C7 C 0.92871(6) 0.4406(4) 0.75284(9) 0.0446(5) Uani 1 d . . . 

C8 C 0.86266(6) 0.4958(5) 0.78836(9) 0.0447(5) Uani 1 d . . . 

C9 C 0.87506(7) 0.7006(5) 0.84288(11) 0.0570(6) Uani 1 d . . . 

H9 H 0.9027(7) 0.781(5) 0.8575(10) 0.070(7) Uiso 1 d . . . 

C10 C 0.84735(7) 0.7831(6) 0.87849(12) 0.0599(6) Uani 1 d . . . 

H10 H 0.8542(6) 0.916(5) 0.9139(11) 0.065(7) Uiso 1 d . . . 

C11 C 0.80680(6) 0.6706(5) 0.85963(11) 0.0534(5) Uani 1 d . . . 

C12 C 0.79350(7) 0.4721(6) 0.80484(12) 0.0584(6) Uani 1 d . . . 

H12 H 0.7641(7) 0.379(5) 0.7903(10) 0.077(7) Uiso 1 d . . . 

C13 C 0.82150(6) 0.3862(5) 0.76962(11) 0.0547(6) Uani 1 d . . . 

H13 H 0.8132(6) 0.258(5) 0.7320(11) 0.065(7) Uiso 1 d . . . 

C14 C 0.94805(7) -0.2624(6) 0.49683(11) 0.0692(7) Uani 1 d . . . 

H14A H 0.9300 -0.3959 0.4629 0.104 Uiso 0.50 calc PR . . 

H14B H 0.9730 -0.3742 0.5213 0.104 Uiso 0.50 calc PR . . 

H14C H 0.9558 -0.0849 0.4746 0.104 Uiso 0.50 calc PR . . 

H14D H 0.9759 -0.1741 0.5096 0.104 Uiso 0.50 calc PR . . 

H14E H 0.9328 -0.1958 0.4512 0.104 Uiso 0.50 calc PR . . 

H14F H 0.9501 -0.4851 0.4979 0.104 Uiso 0.50 calc PR . . 

C15 C 0.81924(7) -0.2543(5) 0.58123(12) 0.0652(6) Uani 1 d . . . 

H15A H 0.8106 -0.1607 0.6178 0.098 Uiso 0.50 calc PR . . 

H15B H 0.8184 -0.4765 0.5850 0.098 Uiso 0.50 calc PR . . 

H15C H 0.8005 -0.1900 0.5377 0.098 Uiso 0.50 calc PR . . 

H15D H 0.8091 -0.3907 0.5425 0.098 Uiso 0.50 calc PR . . 

H15E H 0.8013 -0.0750 0.5753 0.098 Uiso 0.50 calc PR . . 

H15F H 0.8191 -0.3615 0.6226 0.098 Uiso 0.50 calc PR . . 

N1 N 0.88205(5) 0.0387(4) 0.63875(7) 0.0455(4) Uani 1 d . . . 

N2 N 0.94172(5) 0.3232(4) 0.70006(8) 0.0488(4) Uani 1 d . . . 

H2N H 0.9695(8) 0.371(5) 0.7024(11) 0.082(7) Uiso 1 d . . . 

N3 N 0.88786(5) 0.3928(4) 0.74794(9) 0.0476(4) Uani 1 d . . . 

H3N H 0.8748(7) 0.264(5) 0.7101(10) 0.064(6) Uiso 1 d . . . 

S1 S 0.964747(16) 0.62699(15) 0.81591(3) 0.0619(2) Uani 1 d . . . 

Cl1 Cl 0.772143(19) 0.78356(17) 0.90495(3) 0.0811(3) Uani 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 

C2 0.0385(11) 0.0436(11) 0.0475(11) 0.0064(10) 0.0119(9) 0.0026(9) 

C3 0.0377(11) 0.0499(12) 0.0553(12) 0.0088(10) 0.0152(9) 0.0058(10) 

C4 0.0506(12) 0.0499(12) 0.0489(11) 0.0061(10) 0.0171(9) 0.0085(10) 

C5 0.0529(13) 0.0482(13) 0.0530(13) -0.0035(11) 0.0139(11) -0.0012(10) 

C6 0.0441(11) 0.0464(12) 0.0494(12) 0.0029(10) 0.0113(9) 0.0016(10) 

C7 0.0423(11) 0.0408(11) 0.0502(11) 0.0021(9) 0.0128(9) 0.0022(9) 

C8 0.0411(11) 0.0463(11) 0.0458(11) 0.0023(10) 0.0111(9) 0.0031(9) 

C9 0.0457(13) 0.0629(14) 0.0614(14) -0.0098(12) 0.0140(11) -0.0037(11) 

C10 0.0537(14) 0.0709(16) 0.0556(13) -0.0144(13) 0.0167(11) 0.0015(12) 

C11 0.0540(13) 0.0558(13) 0.0550(12) 0.0058(11) 0.0234(10) 0.0090(11) 

C12 0.0446(12) 0.0646(15) 0.0681(14) -0.0023(12) 0.0197(11) -0.0040(11) 

C13 0.0463(12) 0.0618(14) 0.0553(13) -0.0102(12) 0.0136(10) -0.0008(11) 

C14 0.0719(16) 0.0742(16) 0.0695(14) -0.0078(13) 0.0332(12) 0.0045(13) 

C15 0.0523(13) 0.0702(15) 0.0736(14) -0.0112(13) 0.0192(11) -0.0112(12) 

N1 0.0424(9) 0.0456(9) 0.0488(9) 0.0006(8) 0.0140(7) 0.0009(8) 

N2 0.0385(9) 0.0565(11) 0.0514(10) -0.0034(9) 0.0134(8) -0.0049(9) 

N3 0.0403(10) 0.0534(10) 0.0495(10) -0.0074(9) 0.0137(8) -0.0048(8) 

S1 0.0427(3) 0.0734(4) 0.0669(4) -0.0173(3) 0.0119(3) -0.0051(3) 

Cl1 0.0685(4) 0.1013(5) 0.0864(5) -0.0093(4) 0.0429(3) 0.0076(4) 

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 

C2 N1 1.328(2) . ? 

C2 C3 1.392(3) . ? 

C2 N2 1.399(2) . ? 

C3 C4 1.370(3) . ? 

C3 H3 0.959(19) . ? 

C4 C5 1.392(3) . ? 

C4 C14 1.508(3) . ? 

C5 C6 1.377(3) . ? 

C5 H5 0.90(2) . ? 

C6 N1 1.350(2) . ? 

C6 C15 1.496(3) . ? 

C7 N3 1.343(2) . ? 

C7 N2 1.365(2) . ? 

C7 S1 1.6774(19) . ? 

C8 C9 1.381(3) . ? 

C8 C13 1.386(3) . ? 

C8 N3 1.404(2) . ? 

C9 C10 1.372(3) . ? 

C9 H9 0.94(2) . ? 

C10 C11 1.373(3) . ? 

C10 H10 0.90(2) . ? 

C11 C12 1.370(3) . ? 

C11 Cl1 1.739(2) . ? 

C12 C13 1.378(3) . ? 

C12 H12 1.01(2) . ? 

C13 H13 0.92(2) . ? 

C14 H14A 0.9600 . ? 

C14 H14B 0.9600 . ? 

C14 H14C 0.9600 . ? 

C14 H14D 0.9600 . ? 

C14 H14E 0.9600 . ? 

C14 H14F 0.9600 . ? 

C15 H15A 0.9600 . ? 

C15 H15B 0.9600 . ? 

C15 H15C 0.9600 . ? 

C15 H15D 0.9600 . ? 

C15 H15E 0.9600 . ? 

C15 H15F 0.9600 . ? 

N2 H2N 0.93(2) . ? 

N3 H3N 0.94(2) . ? 

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 

N1 C2 C3 123.45(18) . . ? 

N1 C2 N2 118.84(17) . . ? 

C3 C2 N2 117.70(17) . . ? 

C4 C3 C2 119.11(19) . . ? 

C4 C3 H3 119.2(11) . . ? 

C2 C3 H3 121.6(11) . . ? 

C3 C4 C5 117.48(19) . . ? 

C3 C4 C14 121.19(19) . . ? 

C5 C4 C14 121.3(2) . . ? 

C6 C5 C4 120.7(2) . . ? 

C6 C5 H5 119.3(13) . . ? 

C4 C5 H5 120.0(13) . . ? 

N1 C6 C5 121.43(19) . . ? 

N1 C6 C15 116.37(18) . . ? 

C5 C6 C15 122.20(19) . . ? 

N3 C7 N2 115.39(17) . . ? 

N3 C7 S1 127.26(16) . . ? 

N2 C7 S1 117.35(15) . . ? 

C9 C8 C13 118.33(19) . . ? 

C9 C8 N3 125.69(18) . . ? 

C13 C8 N3 115.95(18) . . ? 

C10 C9 C8 120.1(2) . . ? 

C10 C9 H9 118.5(13) . . ? 

C8 C9 H9 121.3(13) . . ? 

C9 C10 C11 120.9(2) . . ? 

C9 C10 H10 122.7(14) . . ? 

C11 C10 H10 116.4(14) . . ? 

C12 C11 C10 120.1(2) . . ? 

C12 C11 Cl1 120.03(17) . . ? 

C10 C11 Cl1 119.84(18) . . ? 

C11 C12 C13 119.0(2) . . ? 

C11 C12 H12 122.3(12) . . ? 

C13 C12 H12 118.6(12) . . ? 

C12 C13 C8 121.6(2) . . ? 

C12 C13 H13 120.8(14) . . ? 

C8 C13 H13 117.6(13) . . ? 

C4 C14 H14A 109.5 . . ? 

C4 C14 H14B 109.5 . . ? 

H14A C14 H14B 109.5 . . ? 

C4 C14 H14C 109.5 . . ? 

H14A C14 H14C 109.5 . . ? 

H14B C14 H14C 109.5 . . ? 

C4 C14 H14D 109.5 . . ? 

H14A C14 H14D 141.1 . . ? 

H14B C14 H14D 56.3 . . ? 

H14C C14 H14D 56.3 . . ? 

C4 C14 H14E 109.5 . . ? 

H14A C14 H14E 56.3 . . ? 

H14B C14 H14E 141.1 . . ? 

H14C C14 H14E 56.3 . . ? 

H14D C14 H14E 109.5 . . ? 

C4 C14 H14F 109.5 . . ? 

H14A C14 H14F 56.3 . . ? 

H14B C14 H14F 56.3 . . ? 

H14C C14 H14F 141.1 . . ? 

H14D C14 H14F 109.5 . . ? 

H14E C14 H14F 109.5 . . ? 

C6 C15 H15A 109.5 . . ? 

C6 C15 H15B 109.5 . . ? 

H15A C15 H15B 109.5 . . ? 

C6 C15 H15C 109.5 . . ? 

H15A C15 H15C 109.5 . . ? 

H15B C15 H15C 109.5 . . ? 

C6 C15 H15D 109.5 . . ? 

H15A C15 H15D 141.1 . . ? 

H15B C15 H15D 56.3 . . ? 

H15C C15 H15D 56.3 . . ? 

C6 C15 H15E 109.5 . . ? 

H15A C15 H15E 56.3 . . ? 

H15B C15 H15E 141.1 . . ? 

H15C C15 H15E 56.3 . . ? 

H15D C15 H15E 109.5 . . ? 

C6 C15 H15F 109.5 . . ? 

H15A C15 H15F 56.3 . . ? 

H15B C15 H15F 56.3 . . ? 

H15C C15 H15F 141.1 . . ? 

H15D C15 H15F 109.5 . . ? 

H15E C15 H15F 109.5 . . ? 

C2 N1 C6 117.86(16) . . ? 

C7 N2 C2 131.17(17) . . ? 

C7 N2 H2N 114.5(14) . . ? 

C2 N2 H2N 114.2(14) . . ? 

C7 N3 C8 131.87(17) . . ? 

C7 N3 H3N 111.2(13) . . ? 

C8 N3 H3N 117.0(13) . . ? 

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 

N1 C2 C3 C4 -0.4(3) . . . . ? 

N2 C2 C3 C4 179.05(17) . . . . ? 

C2 C3 C4 C5 -0.2(3) . . . . ? 

C2 C3 C4 C14 -179.76(18) . . . . ? 

C3 C4 C5 C6 0.4(3) . . . . ? 

C14 C4 C5 C6 179.97(18) . . . . ? 

C4 C5 C6 N1 0.0(3) . . . . ? 

C4 C5 C6 C15 -179.73(19) . . . . ? 

C13 C8 C9 C10 2.1(3) . . . . ? 

N3 C8 C9 C10 -179.9(2) . . . . ? 

C8 C9 C10 C11 -1.6(4) . . . . ? 

C9 C10 C11 C12 0.3(3) . . . . ? 

C9 C10 C11 Cl1 -179.08(18) . . . . ? 

C10 C11 C12 C13 0.5(3) . . . . ? 

Cl1 C11 C12 C13 179.89(17) . . . . ? 

C11 C12 C13 C8 0.0(3) . . . . ? 

C9 C8 C13 C12 -1.3(3) . . . . ? 

N3 C8 C13 C12 -179.47(19) . . . . ? 

C3 C2 N1 C6 0.8(3) . . . . ? 

N2 C2 N1 C6 -178.65(15) . . . . ? 

C5 C6 N1 C2 -0.6(3) . . . . ? 

C15 C6 N1 C2 179.15(16) . . . . ? 

N3 C7 N2 C2 -8.7(3) . . . . ? 

S1 C7 N2 C2 171.47(16) . . . . ? 

N1 C2 N2 C7 2.0(3) . . . . ? 

C3 C2 N2 C7 -177.50(19) . . . . ? 

N2 C7 N3 C8 -174.61(18) . . . . ? 

S1 C7 N3 C8 5.2(3) . . . . ? 

C9 C8 N3 C7 5.1(3) . . . . ? 

C13 C8 N3 C7 -176.88(19) . . . . ? 

========================================

