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C(2)-0(1)-C(5) 106.23(13)
O(1)-C(5)-C(6) 105.41(14)
0(1)-C(5)-C(d) 107.33(11)
C(6)-C(5)-C(4) 115.02(13)
C(7)-C(4)-C(3) 112.11(16)
C(7)-C(4)-C(5) 113.26(14)
C(3)-C(4)-C(5) 103.29(13)
06)}-CR-CR) . 106.67013)
0(6)-C(3)-C(4) 110.69(12)
C@)-C(3)-C(4) | 103.88(12)
O(1)-C(2)-C(8) 110.22(16)
0(1):CR-C3) 103.97(12)
C(8)-C(2)-C(3) S 117.16012)
0(2)-C(6)-C(5) 105.99(15)
C(9)-0(2)-C(6) 115.27(14)
0(3)-C(9)-0(2) | 123.95(16)
0(3)-C(9)-C(10) 123.55(16)
0(2)-C9)-C(10) . 112.48(15)
C11)-C(10)-C(15) 119.69(16)
C(11)-C(10)-C(9) 117.97(16)
C(15)-C(10)-C(9) 122.33(15)
C(12)-C(11)-C(10) 120.74(17)
C(11)-C(12)-C(13) 118.31(15)
C(12)-C(13)-C(14) 122.91(16) -
C(12)-C(13)-N(1) 118.60(15)
C(14)-C(13)-N(1) 118.48(17)
C(13)-C(14)-C(15) 118.30(17)
C(14)-C(15)-C(10) 120.04(15)
O(4)-N(1)-0(5) 123.62(17)
O(4)-N(1)-C(13) 118.16(17)
0(5)-N(1)-C(13) 118.22(15)
. C(16)-0(6)-C(3) 116.50(12)
O(7)-C(16)-0(6) 123.86(13)
O(T)-C(16)-C(17) 124.46(13)

0(6)-C(16)-C(17) _ 111.68(12)
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C(22)-C(17)-C(18) 119.99(13)
C(22)-C(17)-C(16) 122.04(12)
C(18)-C(17)-C(16) ~ 117.98(13)
C(19)-C(18)-C(17) 120.34(14)
C(20)-C(19)-C(18) - 118.10(12)
C(19)-C(20)-C(21) 123.19(13)
C(19)-C(20)-N(2) 118.65(12)
C(21)-C(20)-N(2) 118.15(13)
C(22)-C(21)-C(20) 117.93(13)
C@1)-C(22)-C(17) 120.43(12)
0(8)-N(2)-0(9) 124.00(12)
0(8)-N(2)-C(20) 117.58(13)
0(9)-N(2)-C(20) 118.42(12)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A% 103) for Ci,HmN ,0¢. The anisotropic

displacement factor exponent takes the form: -2 h? a*?Ut + ... +2hka* b* Uiz}

Ull U’22 U33 U’23 Ul3 . U12

o(1) 63(1) 54(1) 34(1) -4(1) 1(1) -20(1)
c5) 55(1) 44(1) 36(1) (1) 8(1) - -8(1)
©C@) 50(1) 49(1) 42(1) -8(1) 8(1) -3(1)
Cc(3) 44(1) 46(1) (1)  -13() 4(1) 8(1)
- Cc@ 69(1) 42(1) 35(1) -9(1) 5(1) -1(1)
C(6) 52(1) 55(1) . 48(D) 0(1) 5(1) -10(1)
C(h) 53(1) 119(2) 62(1) -8(1) 14(1) -9(1)
Cc@®) - 98(2) 54(1) 39(1) -5(1) 4(1) -22(1)
o) 48(1) 49(1) 47(1) 4(1) 20 -3(1)
0(3) 56(1) - 61(1) 66(1) 1(1) 12(1) 10(1)
C(9) 53(1) 42(1) 42(1) -9(1) o(1) 3(1)
C(10)  53(b) 36(1) 37(1) -11Q1) Q) (1)
can 52 44(1) 45(1) -8(1) -4(1) 6(1)
ca2)  62(1) 42(1) 40(1) -4(1) -5(1) 5(1)
C(13) 60(1) 39(1) 36(1) -6(1) 1)’ -6(1)
Cc4)  47(D) 46(1) 48(1) (1) -4(1) -6(1)
c(15) 52(1) 39(1) 43(1) -3(1) -6(1) 2(1)
N(1) 71(1) 54(1) 42(1) -5(1) 5(1) (1)
04) 93(1) 92(1) 61(1) 31(1). 141) - 13(1)
0(5) 65(1) 90(1) 61(1) 1) 1(1) -24(1)
0(6) 37(1) - 46(1) 37(1) -15(1) (1) 1(1)
o) 35(1) 62(1) 59(1) 23(1) 3(1) 3(1)
C(16) 37(1) 36(1) 31(1) -3(1) o(1) -4(1)
cA7) 33(1) 30(1) 28(1) oy (1) -4(1)
C(18) 30(1) 37(1) 35(1) 3(1) 2(1) -6(1)
C19) 38(1) 32(1) 28(1) -5(1) 2(1) “7(1)
C(20) 36(1) 28(1) - 28(1) -1(1) o(1) 0(1)
cel 311 35(1) 33(1) -1(1) 4A(1) o(1)
C(22) 37(1) . 35(1) 28(1) -6(1) -5(1) -4(1)
N(2) 41(1) 40(1) 34(1) -5(1) A1) 5(1)

O(8) 54(1) 55(1) 61(1) -31(1) fl(l) 31
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0% 38(1) 61(1) 57(1) - -15(1) (1) . 3(1)

S204
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A% 10°3)
for CﬂH;_oNzOg.

Uleq)

54
56
51
58
62
62
117
117
117
95
95
95
56
58
56
54
41
39
40
40




Table 6. Torsion angles [°] for CZ,HZON20§.
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C(2)-0(1)-C(5)-C(6)
C(2)-0(1)-C(5)-C(4)
0(1)-C(5)-C(4)-C(7)
C(6)-C(5)-C(4)-C(7)
0O(1)-C(5)-C(4)-C(3)
C(6)-C(5)-C(4)-C(3)
C(7)-C(4)-C(3)-O(6)
C(5)-C(4)-C(3)-O(6)
C(7)-C(4)-C(3)-C(2)
C(5)-C(4)-C(3)-C(2)
C(5)-0(1)-C(2)-C(8)
C(5)-0(1)-C(2)-C(3)
0(6)-C(3)-C(2)-0(1)
C(4)-C(3)-C(2)-0(1)
0(6)-C(3)-C(2)-C(8)
C(4)-C(3)-C(2)-C(8)
0(1)-C(5)-C(6)-02)
C(4)-C(5)-C(6)-0(2)
C(5)-C(6)-0(2)-CO)
C(6)-0(2)-C(9-03)
C(6)-0(2)-C(9)-C(10)
0(3)-C(9)-C(10)-C(11)
0(2)-C(9)-C(10)-C(11)
0(3)-C(9)-C(10)-C(15)
0(2)-C(9)-C(10)-C(15)
C(15)-C(10)-C(11)-C(12)
C(9)-C(10)-C(11)-C(12)
C(10)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-C(14)
C(11)-C(12)-C(13)-N(1)
| C(12)-C(13)-C(14)-C(15)
N(1)-C(13)-C(14)-C(15)
C(13)-C(14)-C(15)-C(10)
C(11)-C(10)-C(15)-C(14)

S$206

151.38(12)
28.31(15)
-12691(17)
116.16(18).
-5.41(16)
-122.34(14)
-141.41(15)
96.32(14)
104.43(17)
-17.83(16)
1166.16(11)
-39.79(14)
-81.65(13)
35.34(16)
40.22(19)
157.21(16)
173.85(11)
-68.14(16)
-178.32(12)
0.12)
178.52(12)
6.8(2)
-171.7712)
-174.01(16)
742) .
09(2)
178.31(13)
0.02)
0.9(2)
179.74(13)
-1.12)
-179.85(12)
02(2)
0.7(2)
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C(9)-C(10)-C(15)-C(14) -178.40(12)
C(12)-C(13)-N(1)-0(4) ‘ : 980
C(14)-C(13)-N(1)-0(4) O -17133(14)
C(12)-C(13)-N(1)-0(5) -169.92(16)
C(14)-C(13)-N(1)-0(5) 8.9(2)
C(2)-C(3)-0(6)-C(16) ) -159.59(12)
C(4)-C(3)-0(6)-C(16) , N 88.03(15)
C(3)-0(6)-C16)-0) 0.4(2)
C(3)-0(6)-C(16)-C(1) , 1179.29(11)
0(7)-C(16)-C(17)-C(22) - -174.05(14)
0(6)-C(16)-C(17)-C(22) | 6.27(18)
0(7)-C(16)-C(17)-C(18) 59(2)
0(6)-C(16)-C(17)-C(18) -173.73(12)
C(22)-C(17)-C(18)-C(19) 1.5(2)
C(16)-C(17)-C(18)-C(19) ' -178.48(12)
C(17)-C(18)-C(19)-C(20) _, - -16109)
C(18)-C(19)-C(20)-C(21) - 06(2)
C(18)-C(19)-C(20)-N(2) : ' . -178.26(11)
C(19)-C(20)-C(21)-C(22) 0.5(2)
N(2)-C(20)-C(21)-C(22) , 179.38(12)
C(20)-C(21)-C(22)-C(17) . 062(19)
ca8)-C17-C2-CRH | -0.4(2)
C(16)-C(17)-C(22)-C(21) 179.63(12)
C(19)-C(20)-N(2)-O(8) -20.80(18)
C(21)-C(20)-N(2)-O(8) 160.29(13)
. C(19)-C(20)-N(2)-009) 158.89(13)
CRD-C0}-N(2)}-09) - - | -20.02(18)

Symmetry transformations used to getierate equivalent atoms:

$207
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data_salOlm

_audit_creation_method SHELXL-97
_chemical_name_systematic
'?

’

_chemical_name_common ?
_chemical_melting_point ? R
_chemical_formula_moiety ?

_chemical_formula_sum
C21 H20 N2 09’ )
_chemical_formula_weight 444 .35

loop_

* _atom_type_symbol
_atom_type_description
_atom_type_scat_dispersion_real
_a;om_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"
‘N’ ‘N’ 0.0061 0.0033 ,
rInternational Tables Vol C Tables 4.2.6.8 and 6.1.1.4’
‘Qr 'O’ 0.0106 0.0060 _
'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4°

_symmetry_cell_setting Orthorhombic
_symmetry_space_group_name_H-M P2(1)2(1)2{(1) -

loop_
_symmetry_equiv_pos_as_xyz
'X, Y, 2’ :
rox+l/2, -y, 2z+1/2°
tox, y+1/2, -z+1/2’
rx+1/2, -y+1/2, -z’

_cell_length_a 7.0177(9)
_cell_length_ b 13.6122(18)
_cell_length_c 22.516(3)
_cell_angle_alpha ) 90.00
_cell_angle_beta 90.00
_cell_angle_gamma 90.00
_cell_volume _ 2150.9(5)
_cell_formula_units_2 4 -
_cell_measurement_temperature 213(2)
_cell_measurement_reflns_used ?
_cell_measurement_theta;min ?
_cell_measurement_theta_max ?
_exptl_crystal_description ' ‘Frag. of a’
_exptl_crystal_colour Colorless
_exptl_crystal_size_max © .09
_exptl_crystal_size_mid .31

S208
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_exptl_crystal_size_min .49
_exptl_crystal_density_meas ?
_exptl_crystal_density_diffrn 1.372
_exptl_crystal_density_method ‘not measured’
_exptl_crystal_F_000 928
_exptl_absorpt_coefficient_mu 0.109
_exptl_absorpt_correction_type none

_exptl_absorpt_correction_T_min ?
_exptl_absorpt_correction_T_max ?
_exptl_absorpt_process_details ?

_exptl_special_details
' ?

’

_diffrn_ambient_temperature 213(2)
_diffrn_radiation_wavelength 0.71073
_diffrn_radiation_type ' MoK\a
_diffrn_radiation_source ‘Normal-focus sealed tube’
_diffrn_radiation_monochromator graphite
_diffrn_measurement_device_type 'CCD area detector’
_diffrn_measurement_method ‘phi and omega scans’
_diffrn_detector_area_resol_mean ?
_diffrn_standards_numbér ?
_diffrn_standards_interval_count ?
_diffrn_standards_interval_time ?
_diffrn_standards_decay_% o ?
_diffrn_reflns_number 16002
_diffrn_reflns_av_R_equivalents 0.0548
_diffrn_reflns_av_sigmaI/netI 0.0462
_diffrn_reflns_limit_h_min -1
_diffrn_reflns_limit_h _max 9 ”
_diffrn_reflns_limit_k_min -14
_diffrn_reflns_limit_k_max 18
_diffrn_reflns_limit_l_ﬂdn -28
_diffrn_reflns_limit_l_max 30
_diffrn_reflns_theta_min 1.75
_diffrn_reflns_theta_max 28.28
_reflns_number_total 5345
_reflns_number_gt . 3961
_reflns_threshold_expression >2sigma(I)
_computing_data_collection " 'Bruker SMART'’
_computing_cell_refinement 'Bruker SMART’
_computing_data_reduction : rBruker SHELXTL'
_computing_structure_solution ' SHELXS-97 (Sheldrick, 1990)°
_computing_structure_refinement ' SHELXL-97 (Sheldrick, 199%7)°
_computing_molecular_graphics 'Bruker SHELXTL'

_computing_publication_material ‘Bruker SHELXTL’

_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

$209
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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 _
rcalc w=1/[\s"2~{Fo~2~)+(0.0346P)"2"+0.0000P] where P=(Fof2“+2Fc“2‘)/3'

_atom_sites_solution_primary direct
_atom_sites_solution_secondary difmap
_atom_sites_solution_hydrogens geom
_refine_ls_hydrogen_treatment mixed
_refine_ls_extinction_method none
_refine_ls_extinction_coef ?

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

_refine_ls_abs_structure_Flack -0.2(7}
_refine_ls_number_reflns 5345
_refine_ls_number_parameters 291
_refine_ls_number_restraints 0
_refine_ls_R_factor_all 0.055%
_refine_ls_R_factor_gt 0.0359
_refine_ls_wR_factor_ref 0.0811
_refine_ls_wR_factor_gt 0.0743
_refine_ls_goodness_of_fit_ref 1.017
_refine_ls_restrained_S_all 1.017
_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

0l O 0.74568(18) 0.72066(8) 0.33839(4) 0.0518(3) Uani 1 1 4 .

C5 C 0.6172(3) 0.65797(11) 0.37039(6) 0.0450(4) Uani 1 1 4 .

HS H 0.5512 0.6964 0.4016 0.054 Uiso 1 1 calc R .

C4 C 0.4707(2) 0.61865(12) 0.32558(7) 0.0470(4) Uani 1 1 4 .

H4 H 0.4917 0.5474 0.3196 0.056 Uiso 1 1 calc R .

C3 C 0.5202(2) 0.67377(11) 0.26836(6) 0.0425(4) Uani 114 . . .

H3 H 0.4045 0.6958 0.2470 0.051 Uiso 1 1 calc R . . -
€2 C 0.6393(3) 0.75976(11) 0.28947(6) 0.0486(4) Uani 1 1 4 .

"H2 H 0.5524 0.8111 0.3048 0.058 Uiso 1 1 calc R .

C6 C 0.7411(3) 0.58079(12) 0.39892(7) 0.0514(4) Uani 1 1 4 .

H6A H 0.7999 0.5390 0.3686 0.062 Uiso 1 1 calc R'.
H6B H 0.8422 0.6115 0.4225 0.062 Uiso 1 1 calc R .

S$210
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.34465(9) 0.0778(6) Uani 1 1 4 .
.117 Uiso 1 1 calc R .

.117 Uiso 1 1 calc R . ,
.117 Uiso 1 1 calc R . . \
.24493(7) 0.0634(5) Uani 1 1 4 .
.095 Uiso 1 1 calc R .

C7 C 0.2650(3) 0.63598(18)
H7A H 0.2374 0.7058 0.3436
H7B H 0.2468 0.6115 0.3847
H7C H 0.1798 0.6017 0.3178
Cc8 C 0.7720(3) 0.80625(13)
H8A H 0.8291 0.8646 0.2621
H8B H 0.7009 0.8242 0.2096 0.095 Uiso 1 1 calc R .

HS8C H 0.8714 0.7599 0.2344 0.095 Uiso 1 1 calc R .

02 O 0.61566(17) 0.52331(7) 0.43677(4) 0.0479(3) UVani 11 4 ..
03 0 0.8679(2) 0.43442(8) 0.46503(5) 0.0610(3) Uani 1 1d . .
C9 C 0.7002(3) 0.45206(11) 0.46745(7) 0.0455(4) Uani 1 1 4 .

OO 00O OOO

C10 C 0.5644(2) 0.39776(10) 0.50647(6) 0.0421(4) Uani 1 1 4 .
Cll1 C 0.6389(3) 0.33034(11) 0.54641(6) 0.0469(4) Uani 11 d
H11 H 0.7710 0.3191 0.5474 0.056 Uiso 1 1 calc R .

Cl12 C 0.5219(3) 0.27997(12) 0.58453(7) 0.0480(4) Uani 1 1 4 .
H12 H 0.5722 0.2343 0.6116 0.058 Uiso 1 1 calc R . ,
C13 C 0.3300(3) 0.29792(11) 0.58210(6) 0.0448(4) UVani 11 4 .
C14 C 0.2495(3) 0.36321(11) 0.54253(6) 0.0469(4) Uani 1 1 d .
H14 H 0.1170 0.3731 0.5415 0.056 Uiso 1 1 calc R . .

C15 C 0.3684(3) 0.41359(11) 0.50447(7) 0.0446(4) Uani 1 1 d .
H15 H 0.3172 0.4586 0.4772 0.054 Uiso 1 1 calc R .

N1 N 0.2028(3) 0.24350(10) 0.62294(6) 0.0556(4) Uani 1 1 4 .
04 0 0.2754(2) 0.19509(11) 0.66240(6) 0.0818(4) Uani 1 1 & .
05 O 0.0315(2) 0.24931(11) 0.61510(6) 0.0719(4) Uani 1 1 4
06 O 0.64242(15) 0.61452(7) 0.23075(4) 0.0400(2) Uani 1 1 4 .
07 O 0.38523(16) 0.54584(8) 0.18905(5) 0.0518(3) Uani 1 1 4 .
114

C16 C 0.5554(2) 0.55377(10) 0.19297(6) 0.0348(3) Uani

C17 C 0.6950(2) 0.49778(9) 0.15623(5) 0.0304(3) Uani 11 4 .
C18 C 0.6245(2) 0.43878(10) 0.11077(6) 0.0340(3) Uani 1 1 4 .
H18 H 0.4927 0.4365 0.1035 0.041 Uiso 1 1 calc R .

C19 C 0.7471(2) 0.38366(9) 0.07636(6) 0.0329(3) Vani 1 1 4 .
H19 H 0.7005 0.3423 0.0462 0.039 Uiso 1 1 calc R . .

C20 C 0.9392(2) 0.39087(9) 0.08741(6). 0.0304(3) Uani 1 1 4 . .
C21 C 1.0146(2) 0.44983(9) 0.13154(6) 0.0332(3) Uani 1 1 4 .
H21 H 1.1469 0.4535 0.1377 0.040 Uiso 1 1 calc R .

C22 C 0.8897(2) 0.50314(9) 0.16622(6) 0.0332(3) Uani 1 1 d . .
H22 H 0.9369 0.5433 0.1968 0.040 Uiso 1 1 calc R .

N2 N 1.07179(19) 0.33468(9) 0.04991(5) 0.0380(3) Uani 1 1 4 .
08 O 1.00798(18) 0.26396(8) 0.02288(5) 0.0568(3) Uani 11 4 .
09 0 1.23777(17) 0.36132(8) 0.04737(5) 0.0518(3) Uani 11 4d

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

Ol 0.0675(8) 0.0540(6) 0.0340(5) -0.0039(5) 0.0007(6) -0.0199(6)

C5 0.0545(10) 0.0441{8) 0.0364(8) -0.0066(6) 0.0077(8) -0.0075(8)

C4 0.0497(10) 0.0494(9) 0.0418(8) -0.0082(7) 0.0080(8) -0.0029(8)
"C3 0.0435(9) 0.0460(8) 0.0379(7) -0.0127(6) 0.0041(7) 0.0075(7)
.C2-0.0691(12) 0.0419(8) 0.0348(8). -0.0088(6) 0.0054(8) -0.0007(8)

C6 0.0515(11) 0.0552(10) 0.0475(9) 0.0004(7) 0.0053(9) -0.0104(3)

C7 0.0525(12) 0.1186(17) 0.0624(12) -0.0077(11) 0.0141(10) -0.0085(12)
Cc8 0.0976(16) 0.0537(10) 0.0390(8) -0.0048(7) 0.0038(10) -0.0215(10)

S211




© 2002 American Chemical Society, J. Am. Chem. Soc., Angle ja012193b Supporting Info Page 212

02 0.0484(7) 0.0487(6) 0.0467(6) 0.0038(5) 0.0021(5) -0.0033(5)

03 0.0557(8) 0.0613(7) 0.0659(8) 0.0014(6) 0.0115(7) 0.0095(é)

Cc9 0.0529(11) 0.0417(8) 0.0419(8) -0.0090(7) 0.0002(8) 0.0025(8)
Cc10 0.0527(10) 0.0364(8) 0.0372(8) -0.0107(6) -0.0012(7) -0.0022(7)
C11 0.0518(10) 0.0443(9) 0.0445(8) -0.0081(7) -0.0035(8) 0.0061(8)
C12 0.0624(13) 0.0415(8) 0.0400(8) -0.0035(7) ~-0.0048(8) 0.0049(8)
C13 0.0598(12) 0.0389(8) 0.0356(8) -0.0057(6) 0.0007(8) -0.0064(8)
Cl4 0.0469(10) 0.0462(9) 0.0478(9) -0.0073(7) -0.0040(8) -0.0055(8)
C15 0.0522(11) 0.0386(8) 0.0430(8) -0.0028(6) -0.0057(8) -0.0019(7)
N1 0.0706(13) 0.0542(8) 0.0421(8) -0.0053(7) 0.0052(8) -0.0074(8)
04 0.0932(11) 0.0915(10) 0.0606(8) 0.0307(7) 0.0143(8) 0.0132(9)

05 0.0651(10) 0.0898(10) 0.0608(8) 0.0066(7) 0.0005(7) -0.0239(8)
06 0.0373(6) 0.0456(5) 0.0370(5) -0.0154(4) 0.0008(5) 0.0009(5)

07 0.0346(7) 0.0620(7) 0.0586(7) -0.0227(5) 0.0032(5) -0.0029(6)

Cc16 0.0368(9) 0.0364(8) 0.0311(7) -0.0025(6) 0.0001(6) -0.0036(6)
Cc17 0.0334(8) 0.0299(7) 0.0280(6) 0.0000(5) 0.0011(6) -0.0042(5)
c18 0.0303(8) 0.0369(7) 0.0348(7) -0.0029(6) -0.0017(7) -0.0061(6)
Cc19 0.0384(8) 0.0321(7) 0.0281(6) -0.0048(5) -0.0018(6) -0.0071(6)
€20 0.0357(8) 0.0277(6) 0.0278(6) -0.0005(5) 0.0003(6) 0.0004(6)
Cc21 0.0314(8) 0.0353(7) 0.0330(7) -0.0008(6) -0.0037(6) -0.0001(6)
€22 0.0367(8) 0.0352(7)‘0.0276(6)»-0.0064(6) -0.0054(6) ~0.0037(6)

N2 0.0406(7) 0.0399(7) 0.0335(6) -0.0047(5) -0.0011(6) 0.0051(6)
08 0.0543(7) 0.0547(7) 0.0613(7) -0.0312(6) -0.0005(6) 0.0034(6)
09 0.0376(7) 0.0611(7) 0.0568(7) -0.0148(5) 0.0071(6) 0.0026(5)

_geom_special_details'
All esds (except the esd in the dihedral angle between two 1.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 1l.s. planes.

’

loop_
_geombbond_atom_site_label_l
_geom_bond_atom_site_label_Z
_geom_bond_distance
_geom_bond_site_symmetry_z
_geom_bond_publ_flag

o1 C2 1.433(2) . 72

Ol C5 1.4354(19) . ?
c5 C6 1.507(2) ?
Cc5 €4 1.537(2) ?
C4 C7 1.524(3) ?
c4 C3 1.531(2) ?
C3 06 1.4500(17) . ?
€3 C2 1.515(2) ?
C2 C8 1.508(2) . ?
Ccé6 02 1.4537(19) . ?
02 C9 1.3302(19) . ?
03 C9 1.202(2) . ?

C9 C10 1.492(2) . ?
- 10 C11 1.387(2) . ?

C10 €15 1.393(2) . ?

Ccil c€12 1.371(2) . ?
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C12 €13 1.370(3) . ?
C13 C14 1.379(2) . ?
C13 N1 1.480(2) . ?
Cl4 €15 1.379(2) . ?
N1 04 1.2179(18) . ?
N1 05 1.218(2) . ?

06 C16 1.3346(16) . ?
07 C16 1.2020(18) . ?
C16 C17 1.4916(19) . ?
C17 C22 1.387(2) . ?
C17 €18 1.3919(17) . ?
c18 C19 1.3798(19) . ?
€19 C20 1.374¢(2) . 72
Cc20 €21 1.3826(18) . ?
C20 N2 1.4712(18) . ?
C21 €22 1.3802(19) . ?
N2 08 1.2239(15) . 7
N2 09 1.2213(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_l
_geom_angle_site _symmetry_3
_geom_angle_publ__ flag
Cc2 01 C5 106.23(13)
01 C5 C6 105.41(14)
01 C5 C4 107.33(11)
C6 C5 C4 115.02(13)
C7 C4 C3 112.11(16)
C7 C4 C5 113.26(14)
C3 C4 C5 103.29(13)
06 C3 C2 106.67(13)
06 C3 C4 110.69(12)
C2 C3 C4 103.88(12)
01 C2 C8 110.22(16)
01 C2 C3 103.97(12})
c8 C2 C3 117.16(12)
02 C6 C5 105.99(15)
C9 02 C6 115.27(14)
03 C9 02 123.95(16) .
03 C9 Cl10 123. 55(16) .. ?
02 C9 C10 112.48(15) . . ?
Cl1l1 C10 C15 119.69(16) . . ?
C11 C10 C9 117.97(16) . . ?
C15 C10 €9 122.33(15) . . ?
c12 c11 €10 120.74(17) . . ?
C11 C12 C13 118.31(15) . . ?
C12 C13 C14 122.91(16) ?
c12 C13 N1 118.60(15) . . ?
C1l4 C13 N1 118.48(17) . . ?
C13 Ci4 C15 118.30(17) . . ?
cl4 C15 C10 120.04(15) . . ?
04 N1 05 123.62(17) . . ?
04 N1 C13 118.16(17) . . ?

FURFCREURP IR IS BRI BV R B [N I IV L
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05 N1 C13 118.22(15) . . ?
cl6 06 C3 116.50(12) . . ?
07 C16 06 123.86(13) . . ?
07 C16 C17 124.46(13) . . ?
06 C16 C17 111.68(12) . . ?
Cc22 C17 €18 119.99(13)

C22 C17 C16 122.04(12)

C18 C17 Cl6 117.98(13)

C19 €18 C17 120.34(14)

C20 C19 C18 118.10(12)

Cc19 €20 €21 123.19(13)

C19 C20 N2 118.65(12) . . ?
c21 C20 N2 118.15(13) . . ?
Cc22 €21 C20 117.93(13) . . ?
Cc21 €22 C17 120.43(12) . . ?
08 N2 09 124.00(12) . . ?

08 N2 C20 117.58(13) . . ?
09 N2 C20 118.42(12) . . ?

W ) W

W)

loop_
_geom_torsion_atom_site_label_l
_geom_torsion_atom_site_label_z
_geom_torsion_atom_site_labe1_3
_geom_torsion_atom_site_label_4
_geom_torsion
_geom_torsion_site_symmetry_l
_geom_torsion_site_symmetry_z
_geom_torsion_site_symmetry_3
_geombtorsion_site_symmetry_4
_geom_torsion_publ_flag
Cc2 01 €5 C6 151.38(12) . . . . ?
C2 01 C5 C4 28.31(15) . . . - ?
01 C5 Cc4 C7 -126.91(17) e e e . ?
C6 C5 C4 C7 116.16(218) . . . . ?
01 C5 C4 C3 ~-5.41(16) . . . . ?
C6 C5 C4 C3 -122.34(14) . . . . ?
C7 C4 C3 06 -141.41(15) . . . . ?
c5 C4 C3 06 96.32(14) . . . . ?
C7 C4 C3 C2 104.43(17) . . . . 7?
¢c5 C4 C3 €2 -17.83(16) . - . - ?
c5 O1L C2 C8 -166.16(11) . . . . ?
Cc5 Ol C2 C3 -39.79(14) . . . . ?
06 C3 C2 O1 -81.65(13) . . . . ?
C4 C3 C2 01 35.34(16) . . . . ?
06 C3 C2 C8 40.22(19) . . . . ?
c4 C3 C2 C8 157.21(16) . . . . ?
01 €5 C6 02 173.85(11) .:.. . . ?
C4 C5 C6 02 -68.14(16) . .. . ?
c5 c6 02 C9 -178.32(12) . . . . ?
c6 02 C9 03 -0.1¢(2) . . . . ? ’
Cc6 O2 C9 C10 178.52(12) . . . . 2
03 C9 C10 C11 6.8(2) . . . . ?
02 €9 Cl0 c11 -171.77(12) . . . - ?
03 C9 C10 C15 -174.01(16) . . . . ?
02 C9 C10 C15 7.4¢(2) . . . . 2
c1l5 €10 C11 C12 -0.9(2) . . . . ?
€9 €10 C11 C12 178.31(13) . .. . . ?
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Cc10 C11 C12 €13 0.0(2) . . . - ?
c11 Cl12 C13 C14 0.9(2) . . - - ?
c11 C12 C13 N1 179.74(13) . . . . ?
c12 C13 C14 €15 -1.1(2) . . . - ?

N1 C13 C14 Ci5 -179.85(12) . . . - ?
Cc13 Cil4 C15 €10 0.2(2) . . . - ?

c11 C10 C15 €14 0.7(2) . . . . ?

c9 C10 C15 C14 -178.40(12) . . . - ?
c12 C13 N1 04 9.8(2) . . . . ?

Ccl4 C13 N1 04 -171.33(14) . . - - ?
Cc12 C13 N1 05 -169.92(16) .. ?
ci4 C13 N1 05 8.9(2) . . . . ?

Cc2 C3 06 Cl6 -159.59(12) . . . - ?
c4 C3 06 C16 88.03(15) . . - - ?

c3 06 C16 07 -0.4(2) . . . . 7

Cc3 06 C16 C17 179.29(11) . . . . ?
07.C16 C17 C22 -174.05(14) . .
06 C16 C17 C22 6.27(18) . . . - ?

07 C16 €17 C18 5.9(2) . . . . ? =

06 C¢16 C17 cis8 -173.73(12) . . . . ?
c22 €17 €18 C19 1.5(2) . . . . ?

Cc16 C17 Cl18 C19 -178.48(12) . . . - ?
Ccl17 C18 C19 €20 -1.61(19) . . . . ?
Cc18 C19 C20 C21 0.6(2) .. . . - ?

Cc18 C19 C20 N2 -178.26(11) . . L.
Cc19 €20 €21 C22 0.5(2) . . . . 7

N2 C20 C21 C22 179.38(12) . . . - ?
Cc20 C21 €22 C17 -0.62(19) . . . - ?
c18 C17 €22 €21 -0.4(2) . . . . ?

c16 C17 €22 C21 179.63(12) . . . . ?
Cc19 €20 N2 08 -20.80(18) .
Cc21 €20 N2 08 160.29(13) . . . -
C19 C20 N2 09 158.89(13) .

Cc21 C20 N2 09 -20.02(18)

.
-~

"W o oW

_dif frn_measured_£ract ion_theta_max 1.000
_diffrn_ref ins_theta_full 28.28
_diff rn_measured_fraction_theta_full 1.000
_refine_diff_dens ity_max 0.175
_refine_diff_density_min -0.228
_refine_diff_density_rms 0.055
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X-Ray Structure Determination FO" 50

A colorless fragment of a needle (0.40 x 0.12 x 0.10 mm?) was used for the single crystal
x-ray diffraction study of salllm (Cz1HzoN,Os, NE-III-39-3). The crystal was mounted
on to a glass fiber with epoxy resin. X-ray intensity data were collected at 213(2)K on a
Bruker SMART 1000 (ref. 1) platform-CCD x-ray diffractometer system (Mo-radiation,
A = 0.71073 A, 50KV/45mA power). The CCD detector was placed at a distance of
4.8450 cm from the crystal. '

A total of 1321 frames were collected for a hemisphere of reflections (with scan width of
0.3° in ® and ¢ angles of 0° 90°, 180° and 0° for every 606, 435, 230 and 50 frames,
respectively, 60sec/frame exposure time). The frames were integrated using the Bruker
SAINTPLUS software package (ref. 2) and using a narrow-frame integration algorithm.
Based on a monoclinic crystal system, the integrated frames yielded a total of 6183
reflections at a maximum 26 angle of 52.74° (0.80 A resolution), of which 3680 were
independent reflections (Rip; = 0.0348, Rgig = 0.0456, redundancy = 1.7, completeness =
100%) and 3095 (84.1%) reflections were greater than 20(I). The unit cell parameters
were, a = 6.9620(10) A, b = 20.910(3) A, ¢ = 7.2754(11) A, o = 90°, § = 106.319(3)°, ¥ =
90°, V = 1016.4(3) A%, Z = 2, calculated density D, = 1.452 g/cm’. No absorption
corrections were applied (absorption coefficient u = 0.115 mm™) to the raw intensity
data.

The Bruker SHELXTL (Version 5.1) software package (ref. 3) was used for phase
determination and structure refinement. The distribution of intensities (E>-1 = 0.832) and

~ systematic absent reflections indicated two possible space groups; P2(1), P2(1)/m. The
space group P2(1) was later determined to be correct. Direct methods of phase
determination followed by two Fourier cycles of refinement led to an electron density
map from which all of the non-hydrogen atoms were identified in the asymmetry unit of
the unit cell. There was one molecule of C5;HN,Oy present in the asymmetry unit of the
unit cell. The relative configurations at C2, C3, C4, and C5 were S, R, R, and S,
respectively. '

Atomic coordinates, isotropic and anisotropic displacement parameters of all the non-
hydrogen atoms were refined by means of a full matrix least-squares procedure on F2. All
the H-atoms were included in the refinement in calculated positions riding on the atoms
to which they were attached. The refinement converged at R1 = 0.0356, wR2 = 0.0793,
with ilggnsity, I>20(I). The largest peak/hole in the final difference map were 0.164/-
0.180 A”. o
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Table 1. Crystal data and structure refinement for Cy1HN20s.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size ‘
Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.37°
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

salllm

C21 H20 N2 09

444.39

213(2)K

071073 A -

Monoclinic

P2(1)

a = 6.9620(10) A a=90°.
b=20910(3) A B=106.319(3)°.
c=7.2754(11) A ¥ =90°.
1016.4(3) A3

2

1.452 Mg/m?

0.115 mm*

464

.10 x .12 x .40 mm?

~ 1.951026.37°.

8<=h<=8, -21<=k<=26, -8<=I<=9
6183

" 3680 [R(int) = 0.0348]
1000%
None 7
Full-matrix least-squares on F?
3680/1/291
1.013

'R1=0.0356, wR2 = 0.0793
R1=0.0457, wR2 = 0.0840~
-1.0(8)
0.164 and -0.180 e.A3
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Table 2. Atomic coordinates ( x 10¢) and equivalent isotropic displacement parameters (A% 10%)
for Cz1HzoN20s- Uleq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
o(1) ‘ 5317(2) - 9690(1) 424(2) 35(1)
c@) | 6631(3) 10030(1) 2012(3) 33(1)
co) 8599(3) 10100(1) 1504(3) 29(1)
C(4) - 85913) 9530(1) 220(3) 28(1)
c) 6394(3) 9506(1) 902(3) 30(1)
C(6) ' 5601(3) 8882(1) -1827(3) 36(1)
cm 10081(3) 9553(1) -961(3) 38(1)
c(®) . 6836(4) 9663(1) 3859(3) 53(1)
o) 6048(2) 8379(1) -386(2) 36(1)
0@3) 5521(3) 7662(1) 27572) 54D
co) ‘ 5920(3) 7786(1)  -1078(3) 32(1)
C(10) 6273(3) 7285(1) 461(3) 29(1)
cal) 63543)  6650() - -102(3) 32(1)
c(12) 6623(3) 6l1641) - 122603) 3
C(13) 6769(3) 6326(1) 3104(3) 29(1)
C(14) | 6676(3) 6947(1) 3707(3) 33(1)
C(15) 6456(3) 7433(1) 23663 . 31D
N(1) 6984(3) 5802(1) 4502(2) 36(1)
oW C 7598(3) 5288(1) 4133(2) T
0(5)  6519(3) 5906(1) 5974(2) 57(1)
O(6) ) 8526(2) 10664(1) 292(2) 32(1)
o 9016(2) 11321(1) ‘ 2825(2) ~44(1)
C(16) 8749(3) 11236(1) 1127(3) 31(1)
ca) A 8629(3) 11759(1) -293(3) 28(1)
C(18) 8701(3) 12390(1) . 34509) 31(1)
c(19) 8591(3) - 12893(1) 920(3) 33(1)
C(20) | 8475(3) 12749(1) -2798(3) 29(1)
. c@)) 8420(3) 12129(1) -3476(3) 31(1)
C(22) 8473(3) 11636(1) 2215(3) 31()
N@) : 8449(3) 13282(1) 413203) 37(1)
0(8) 7884(3) 13803(1) -3750(2) 54(1)
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0(9) 9043(3) 13178(1) -5535(2) 55()
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Table 3. Bond lengths [A] and angles [°] for C31H2oN20,.

o(1)-C(5) 1.430(2)
0(1)-C(2) 1.444(2)
C(2)-C(8) 1.5203)
C2)-CB) 1.523(3)
C(3)-0(6) 1.465(2)
C(3)-C(4) © 1.5133)
C(4)-C(5) 1.518(3)
C(4)-C(7) 1.523(3)
C(5)-C(6) 1.500(3)
C(6)-0(2) 1.456(2)
0(2)-CO) 1.331(2)
0(3)-C(9) 1.202(3)
C(9)-C(10) 1.503(3)
C(10)-C(15) 1.391(3)
C(10)-C(11) C1.3953)
C(11)-C(12) 1.378(3)
C(12)-C(13) 1.384(3)
C(13)-C(14) 1.376(3)
C(13)-N(1) 1.474(3)
C(14)-C(15) 1.388(3)
N(1)-0(4) 12152)
N(1)-0(5) 1.222(2)
0(6)-C(16) 1.3312)
O(7)-C(16) 1.210(2)
C(16)-C(17) 1.491(3)
C(17)-C(18) 1.394(3)
C(17)-C(22) 1.396(3)
C(18)-C(19) 1.386(3)
C(19)-C(20) : 1.380(3)
C(20)-C(21) | 1.384(3)
. C(20)-NQ2) : 1.476(3)
C(21)-C(22) 1.373(3)
N(2)-O(8) 1.216(2) -
N(2)-09) 1.224(2)
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C(5)-0(1)-C(2) 100.74(14)
0(1)-C(2)-C8) 109.84(19)
0(1)-C(2)-C(3) 105.31(15)
C(8)-C(2)-C(3) 113.30(17)
0(6)-C(3)-C(4) 105.57(14)
0(6)-C(3)-C(2) 109.99(16)
C(4)-C(3)-C2) 103.09(16)
C(3)-C(4)-C(5) 100.75(15)
C(3)-C(4)-C(7) 116.07(17)
C(5)-C(4)-C(7) 116.15(17)
0(1)-C(5)-C(6) 109.82(17)
0(1)-C(5)-C(4) 105.55(15)
C(6)-C(5)-C(4) 117.24(17)
0(2)-C(6)-C(5) 109.19(16)
C(9)-0(2)-C(6) 114.98(16)
0(3)-C(9)-0(2) 123.9(2) |
0(3)-C(9)-C(10) 123.3(2)
0(2)-C(9)-C(10) 112.81(17)
C(15)-C(10)-C(11) 120.3(2)
C(15)-C(10)-C(9) 122.5(2)
C(11)-C(10)-C(9) 117.16(18)
C(12)-C(11)-C(10) 120.29(18)
C(11)-C(12)-C(13) 118.02)
C(14)-C(13)-C(12) 123.2(2)
C(14)-C(13)-N(1) 119.08(18)
C(12)-C(13)-N(1) 117.67(19)
C(13)-C(14)-C(15) 118.21(19)

. C(14)-C(15)-C(10) 119.9(2)
0(4)-N(1)-0(5) © 123.19(19)
O(4)-N(1)-C(13) 118.69(18)
0(5)-N(1)-C(13) 118.11(18)

. C(16)-0(6)-C(3) 117.96(15)
0(7)-C(16)-0(6) 124.2(2)
O(7)-C(16)-C(17) 124.31(19)
0(6)-C(16)-CT) 111.49(17)
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C(18)-C(17)-C(22) 119.61(19)
" C(18)-C(17)-C(16) 118.24(18)
C(22)-C(17)-C(16) 122.15(19)
C(19)-C(18)-C(17) 120.47(19)
C(20)-C(19)-C(18) 117.92)
C(19)-C(20)-C(21) 123.1(2)
C(19)-C(20)-N(2) 118.20(19)
C(21)-C(20)-N(2) 118.66(18)
C(22)-C(21)-C(20) 118.15(19)
C(21)-C(22)-C(17T) 120.7(2)
0(8)-N(2)-0(9) 123.84(19)
0(8)-N(2)-C(20) 118.13(19)
0O(9)-N(2)-C(20) 118.01(19)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parametei's (A% 10°) for C2;HyN;0s. The anisotropic

displacement factor exponent takes the form: 2m{ h? a*2UM 4 ... +2hka*b*U?]

Ull U22 U33 ’ U’23 Ul3 : UIZ
o(1) 32(1) 41(1) 33(1) -5(1) 9(1) -3(1)
c@) 42(1) 33(1)- 23(1) 1(1) 9(1) 3(1)
C(3) 36(1) 24(1) 25(1) 3(1) 5(1) 1(1)
C(4) 33(1) 23(1) 28(1) 4(1) 8(1) 1)
c(5) 31 - 29 25(1) 5(1) 6(1) 0(1)
C(6) 45(1) 34(1) 26(1) 3(D 5(1) -4(1)
cm 42(1) 34(1) - 42Q1) 1) 17(1) 3(1)
C(8) 61(2) 67(2) 34(1) 13(1) 18(1) 0(1)
0Q) 50(1) 29(1) 81) 20 9(1) - .6(1)
o03) 91(1) 39(1) 28(1) - o5(1) 11(1) . 7(1)
C(9) 32(1) 30(1) 33(1) -6(1) o) 3(1)
co) 25D 31(1) 31(1) 2(1) (D) 4(1)
can 3’ 34 26(D) (1) 81) . -2()
c12) - 3K 28(1) 33(1) 6(1) 8(1) (1)
c(13) 270 21 . 30Q) 0(1) 9(1) 3(1)
c(4)  35(1) 35(1) () -6(1) 12() 4(1)
cus)y 32D 28(1) 34(1) -8(1) 9(1) 2(1)
N 41 O L N () 8(1) 5(1)
0(4) 76(1) 35(1) 39(1) 1(1) 12(1) 12(1)
0(5) 88(1) 50(1) 47(1) 2(1) 39(1) -3(1)
0(6) 43(1) 23(1) 28(1) (1) 9(1) 2(1)
o(7) 66(1) 34(1) 30(1) -5(1) 10(1) (1)
c(6) 3 29(1) 31(1) -3(1) 6(1) 0(1)
can 26y 29(1) 30(1) -3(1) Wy 7 -1Q)
C(18) 33(H 30(1) 29(1) -5(1) 10(1) C=2(D
ca9)  36(1) 26(1) 37(1) (1) 12(1) -3(1)
co)  26(1) 29(1) 32(1) (1) 6(1) -1(1)
ceny 32 34(1) 29(1) R 5)) 1001 K1)
c(22) 31 ~26(1) 35(1) -5(1) 9(1) -1(1)
N@) 43(1) 31(1) 34(1) 2(1) 3(1) 4(1)
0(8) 80(1) 32(1) 45(1) (1) 8(1) (1)
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0(9) 78(1) 50(1)  43(1) 9(1) 28(1) -3(D
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A% 103)

for C21HyoN,Os.
x : y z U(eq)

H(2A) , 6070 . 10459 2114 39 .
H(3A) 9774 10103 2650 35
H(4A) 8887 9144 140 - 34
H(5A) 6159 9836 -1917 35
H(6A) " 4151 8913 -2400 43
H(6B) 6224 8782 2845 43
H(7A) 11433 9542 -113 57
H(7B) . 9887 9943 -1710 57
H(TC) 9873 9186 -1813 57
H(8A) 5519 - 9586 4021 79
H(8B) 7628 9910 4933 79
H(8C) 7492 " 9257 3803 79
H(11A) 6224 6553 -1393 38
H(12A) 6705 5736 866 37
H(14A) 6759 7038 4992 39
H(15A) 6431 7862 2745 38
H(18A) » 8825 12474 1642 37
H(19A) 8595 13320 -510 39
H(21A) 8348 12047 4765 38
H(22A) 8403 11211 -2651 37
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Table 6. Torsion angles [*] for C;HzpN,0s.

C(5)-0(1)-C(2)-C(8) -117.55(18)
C(5)-0(1)-C(2)-C(3) ' 430)
O(1)-C(2)-C(3)-0(6) | | © 84.79(19)
C(8)-C(2)-C(3)-0(6) -155.14(18)
O(1)-C(2)-C(3)-C(4) -27.41(19)
C(8)-C(2)-C(3)-C(d) | 92.72)
0(6)-C(3)-C(4)-C(5) . -77.40(17)
C(2)-C(3)-C(4)-C(5) 38.01(17)
0(6)-C(3)-C(4)-C(T) 48.9(2)
C(2)-C(3)-C(4)-C(7) 164.33(17)
C(2)-0(1)-C(5)-C(6) - 147.12(16)
C(2)-0(1)-C(5)-C(4) 19.9(2)
C(3)-C(4)-C(5)-0(1) . .35.99(18)
C(7)-C(4)-C(5)-0(1) -162.25(17)
C(3)-C(4)-C(5)-C(6) -158.62(17)
C(N)-C(4)-C(5)-C(6) o 75.1(2)
O(1)-C(5)-C(6)-0(2) -66.3(2)
C(4)-C(5)»-C(6)-0(2) 541Q2)
C(5)-C(6)-0(2)-C(9) -162.72(17)
C(6)-0(2)-C(9)-0(3) | 1903)
C(6)-0(2)-C(9)-C(10) -176.53(16)
0(3)-CO)-C(10)-C(15) -170.8(2)
0(2)-C(9)-C(10)-C(15) 7.63)
0(3)-C(9)-C(10)-C(11) 733)
0(2)-C(9)-C(10)-C(11) -174.26(17)
C(15)-C(10)-C(11)-C(12) 0203)
C(9)-C(10)-C(11)-C(12) -178.40(18)
C(10)-C(11)-C(12)-C(13) 120)
C(11)-C(12)-C(13)-C(14) 0.6(3)
C(11)-C(12)-C(13)-N(1) 177.84(17)
C(12)-C(13)-C(14)-C(15) -1.0(3)
N(1)-C(13)-C(14)-C(15) -179.44(17)
C(13)-C(14)-C(15)-C(10) 2.003)

C(11)-C(10)-C(15)-C(14) -1.4(3)
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C(9)-C(10)-C(15)-C(14) 176.64(18)
C(14)-C(13)-N(1)-0(4) -160.40(19)
C(12)-C(13)-N(1)-0(4) : 21.1(3)
C(14)-C(13)-N(1)-0(5) 20.1(3)
C(12)-C(13)-N(1)-0(5) -158.38(19)
C(4)-C(3)-0(6)-C(16) -172.46(16)
C(2)-C(3)-0(6)-C(16) 71.02)
C(3)-0(6)-C(16)-0(7) 03(3)
C(3)-0(6)-C(16)-C(17) -179.71(15)
O(7)-C(16)-C(17)-C(18) | 4203)
0(6)-C(16)-C(17)-C(18) 175.78(17)
O(7)-C(16)-C(17)-C(22) 174.92)
0(6)-C(16)-C(1T)-C(22) ‘ -5.0(3)
C(22)-C(17)-C(18)-C(19) 09(3)
C(16)-C(17)-C(18)-C(19) -179.88(18)
C(17)-C(18)-C(19)-C(20) ' 2.103)
C(18)-C(19)-C(20)-C(21) 1.5(3)
C(18)-C(19)-C(20)-N(2) ' -177.32(17)
C(19)-C(20)-C(21)-C(22) - 0.3(3)
N(2)-C(20)-C(21)-C(22) ' 179.12(17)
C(20)-C(21)-C(22)-C(17T) -1.6(3)
C(18)-C(17)-C(22)-CR1) ©1.003)
C(16)-C(17)-C(22)-C(21) -178.21(18)
C(19)-C(20)-N(2)-0(8) 235(3)
C(21)-C(20)-N(2)-0(8) 157.67(19)
C(19)-C(20)-N(2)-0(9) , 154.76(19)

C(21)-C(20)-N(2)-0(9) -24.1(3)

Symmetry transformations used to generate equivalent atoms:
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data_salllm

_audit_creation_method SHELXL-97
_chemical_name_systematic
?

I

_chemical_name_common : ?
_chemical_melting_point ?
_chemical_formula_moiety ?

_chemical_formula_sum
*C21 H20 N2 09’
_chemical_formula_weight 444 .39

loop_

_atom_type_symbol

_atom_type_description

_atom_type_scat_dispersion_real
_atom_type_scat_dispersion_imag

_atom_type_scat_source

rcr 'Cc 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"
‘N N’ 0.0061 0.0033

'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4°
o Q! 0.0106 0.0060

‘International Tables Vol C Tables 4.2.6.8 and 6.1.1.4"

_symmetry_cell_setting Monoclinic
_symmetry space_group_name_H-M P2(1)

loop_
_sSymmetry_equiv_pos_as_Xyz
'X, ¥, Z'
r-x, y+1/2, -z'

_cell_length_a 6.9620(10)
_cell_length_b ' 20.910(3)
_cell_length_c 7.2754(11)
_cell_angle_alpha 90.00
_cell_angle_beta 106.319(3)
_cell_angle_gamma 90.00
_cell_volume 1016.4(3)
_cell formula_units_2 : 2
_cell_measurement_temperature 213(2)
_cell_measurement_reflns_used -2
_cell_measurement_theta_min 2
_cell_measurement_theta_max ?
_exptl_crystal_description 'Frag. of ne’
_exptl_crystal_colour colorless
_exptl_crystal_size_max .10
_exptl_crystal_size_mid .12
_exptl_crystal_size_min .40
_exptl_crystal_density_meas ?

5230
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_exptl_crystal_density diffrn ©1.452

_exptl_crystal_density_method ‘not measured’
_exptl_érystal _F_000 464
_exptl_absorpt_coefficient_mu 0.115
_exptl_absorpt_correction_type none

_exptl_absorpt_correction_T_max ?
_expt1_absorpt_process_detai1s ?

_exptl_absorpt_correction_T min ?

_exptl_special_details

?

_diffrn_ambient_temperature 213(2)
_diffrn_radiation_wavelength 0.71073
_diffrn_radiation_type MoK\a
_diffrn_radiation_source *Normal-focus sealed tube’

._diffrn_radiation_monochromator graphite
_diffrn_measurement_device_type 'CCD area detector’
_diffrn_measurement_method ‘phi and omega scans’
_diffrn_detector_area_resol _mean 7
_diffrn_standards_number ?
_diffrn_standards_interval_count ?
_diffrn_standards_interval_time ?
_diffrn_standards_decay. % ?
_diffrn_reflns_number 6183

_diffrn_reflns_av_R_equivalents . 0.0348
_diffrn_reflns_av_sigmal/netI 0.0456
_diffrn_reflns_limit_h_min -8 '
_diffrn_reflns_limit_h_max 8

_diffrn_reflns_limit_k_min - =21
_diffrn_reflns_limit_k_max 26
_diffrn_reflns_limit_1_min -8

_diffrn _reflns_limit_1_max 9

_diffrn_reflns_theta_min 1.95
_diffrn_reflns_theta_max 26.37

_reflns_number_total 3680

_reflns_number_gt 3095
_reflns_threshold_expression >2sigma(I)
_computing_data_collection 'Bruker SMART"
_computing_cell_refinement 'Bruker SMART'
_computing_data_reduction 'Bruker SHELXTL’
_computing_structure_solution ’SHELXS-97 (Sheldrick, 1990)'
_computing_structure_refinement ' GHELXL-97 (Sheldrick, 1997)°
_computing_molecular_graphics 'Bruker SHELXTL'

_computing_publication_material 'Bruker SHELXTL’

_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-
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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
rcalec w=1/[\s"2"(Fo"2*)+(0.0400P) ~27~+0.0000P] where P=(Fo"2°+2Fc"2"*) /3"

_atom_sites_solution_primary direct
_atom_sites_solution_secondary difmap
_atom_sites_solution_hydrogens geom S
_refine_ls_hydrogen_treatment ~ mixed

_refine_ls_extinction_method none

_refine_ls_extinction_coef ?

_refine_ls_abs_structure_details
rFlack H D (1983), Acta Cryst. A39, 876-881"

_refine_ls_abs_structure_Flack ~1.0(8)
_refine_ls_number_reflns 3680
_refine_ls_number_parameters 291
_refine_ls_number_restraints 1
_refine_ls_R_factor_all 0.0457
_refine_ls_R_factor_gt 0.0356
_refine_ls_wR_factor_ref 0.0840
_refine_ls_wR_factor_gt 0.0793
_refine_ 1s_goodness_of_fit_ref 1.013
_refine_ls_restrained_S_all 1.013
_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

01 O 0.53174(19) 0.96897(7) 0.04237(19) 0.0354(3) Uani 1 14.

C2 C 0.6631(3) 1.00301(11) 0.2012(3) 0.0329(5) UVani 1 1 & .

H2A H 0.6070 1.0459 0.2114 0.039 Uiso 1 1 calc R . .

C3 C 0.8599(3) 1.01000(10) 0.1504(3) 0.0292(4) Uani 1'1d . . .

H3A H 0.9774 1.0103 0.2650 0.035 Uiso 1 1 calc R .

C4 C 0.8591(3) 0.95302(9) 0.0220(3) 0.0281(4) Uani 11 4d .

H4A H 0.8887 0.9144 0.1040 0.034 Uiso 1 1 calc R .

C5 C 0.6394(3) 0.95063(10) ~0.0902(3) 0.0295(4) Uani 1 1 4 .

H5A H 0.6159 0.9836 -0.1917 0.035 Uiso 1 1 calc R . .
€6 C 0.5601(3) 0.88822(10) -0.1827(3) 0.0358(5) Uani 1 1 4 .

H6A H 0.4151 0.8913 -0.2400 0.043 Uiso 1 1 calc R .

H6B H 0.6224 0.8782 -0.2845 0.043 Uiso 1 1 calc R .

C7 C 1.0081(3) 0.95526(11) -0.0961(3) 0.0379(5) Vani 1 1 4 .

H7A H 1.1433 0.9542 -0.0113 0.057 Uiso 1 1 calc R .
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H7B H 0.9887 0.9943 -0.1710 0.057 Uiso 1 1 calc R .

H7C H 0.9873 0.9186 -0.1813 0.057 Uiso 1 1 calc R . -

Cc8 C 0.6836(4) 0.96627(14) 0.3859(3) 0.0528(7) Uani 1 1 4.

H8A H 0.5519 0.9586 0.4021 0.079 Uiso 1 1 calc R .

HBB H 0.7628 0.9910 0.4933 0.079 Uiso 1 1 calc R .

H8C H 0.7492 0.9257 0.3803 0.079 Uiso 1 1 calc R . .

02 0 0.6048(2) 0.83788(7) -0.03856(19) 0.0359(4) Uani 114 .

03 0 0.5521(3) 0.76618(8) -0.2757(2) 0.0537(5) Uani 1 1 a. .
. C9 C 0.5920(3) 0.77861(10) -0.1078(3) 0.0316(5) Uani 1 1 d .

C10 C 0.6273(3) 0.72849(10) 0.0461(3) 0.0287(5) Uani 1 1 da . .

Cc1l C 0.6354(3) 0.66501(11) -0.0102(3) 0.0316(5) UVani 11 4 .

H11A H 0.6224 0.6553 -0.1393 0.038 Uiso 1 1 calc R .

C12 C 0.6623(3) 0.61643(11) 0.1226(3) 0.0309(5) Uani 114 .

H12A H 0.6705 0.5736 0.0866 0.037 Uiso 1 1 calc R .

c13 C 0.6769(3) 0.63263(10) 0.3104(3) 0.0291(5) Uani 1 1 4 .
C14 C 0.6676(3) 0.69465(10) 0.3707(3) 0.0327(5) Uani 1 1 d .
H14A H 0.6759 0.7038 0.4992 0.039 Uiso 1 1 calc R . . -

c15 C 0.6456(3) 0.74330(10) 0.2366(3) 0.0313(5) Uani 11 a. .
H15A H 0.6431 0.7862 0.2745 0.038 Uiso 1 1 calc R . .

N1 N 0.6984(3) 0.58020(9) 0.4502(2) 0.0364(4) Uani 114 .
04 O 0.7598(3) 0.52876(8) 0.4133(2) 0.0510(4) Uani 1 1d .
05 O 0.6519(3) 0.59062(8) 0.5974(2) 0.0572(5) Uani 1 1 d. .
06 O 0.8526(2) 1.06637(7) 0.02923(18) 0.0316(3) Uani 1 14.
07 O 0.9016(2) 1.13205(8) 0.2825(2) 0.0444(4) Uani 1 1.d . .
Cc16 C 0.8749(3) 1.12361(10) 0.1127(3) 0.0309(5) Uani 1 1 4 .

C17 C 0.8629(3) 1.17592(10) -0.0293(3) 0.0284(5) Uani 1 1 d . .
c18 C 0.8701(3) 1.23897(10) 0.0345(3) 0.0306(5) Uani 1 14 .
H18A H 0.8825 1.2474 0.1642 0.037 Uiso 1 1 calc R . .

c19 C 0.8591(3) 1.28930(10) -0.0920(3) 0.0327(5) Uani 114 .
H19A H 0.8595 1.3320 -0.0510 0.039 Uiso 1 1 calc R .

Cc20 C 0.8475(3) 1.27486(10) -0.2798(3) 0.0292(5) Uani 11 4d .
Cc21 C 0.8420(3) 1.21285(10) -0.3476(3) 0.0313(5) Vani 1 1 4 -
H21A H 0.8348 1.2047 -0.4765 0.038 Uiso 1 1 calc R .
C22 C 0.8473(3) 1.16357(10) -0.2215(3) 0.0307(5) Uani 1
H22A H 0.8403 1.1211 -0.2651 0.037 Uiso 1 1 calc R .
N2 N 0.8449(3) 1.32822(9) -0.4132(3) 0.0373(4) Uani 1
08 O 0.7884(3) 1.38028(8) -0.3750(2) 0.0542(5) Uani 1
09 O 0.9043(3) 1.31780(9) -0.5535(2) 0.0547(5) Uani 1

(=Y
o))

RN
[o Mo T o7

loop_
_atom_site_ani so_label
_atom_site_aniso_U_ll
_atom_site_ani so_U_22
_atom_site_aniso_U;33'
_atom_site_aniso_U_23
_atom_s ite_aniso_U_13
_atom_site_ani so_U_12 '

.0322(8) 0.0408(9) 0.0333(8) -0.0051(7) .0.0090(6) -0.0026(6)

o1 0
Cc2 0.0424(12) 0.0326(11) 0.0234(9) 0.0009(9) 0.0087(8) 0.0030(10)
c3 0.0356(11) 0.0242(11) 0.0253(10) 0.0032(9) 0.0045(8) 0.0005(9)
c4 0.0333(10) 0.0228(11) 0.0278(10) 0.0040(8) 0.0079(8) 0.0013(8)
Cc5 0.0333(10) 0.0293(12) 0.0246(9) 0.0046(8) 0.0061(8) -0.0001(8)
" C6 0.0450(13) 0.0338(13)_0.0257(11) 0.0025(9) 0.0051(9) -0.0042(10)
Cc7 0.0416(12) 0.0341(13) 0.0415(12) 0.0005(10) 0.0172(10) 0.0029(10)
Cc8 0.0609(16) 0.0667(12) 0.0337(12) 0.0133(12) 0.0180(12) -0.0004(13)

02 0.0500(9) 0.0290(3) 0.0277(7) -0.0018(6) 0.0091(7) -0.0058(7)
03 0.0907(13) 0.0393(11) 0.0277(9) -0.0047(7) 0.0110(9) 0.0066(9)
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Cc9 0.0319(11) 0:0302(13) 0.0330(12) -0.0058(9) 0.0093(9) -0.0025(9)

C10 0.0246(9) 0.0307(12) 0.0310(11) -0.0024(9) 0.0083(8) -0.0035(8)
c11 0.0346(11) 0.0339(13) 0.0262(11) -0.0067(9) 0.0084(9) -0.0019(9)
€12 0.0309(10) 0.0277(12) 0.0333(11) -0.0057(9) 0.0080(9) 0.0002(8)
C13 0.0266(10) 0.0315(12) 0.0301(11) -0.0002(9) 0.0094(9) -0.0026(8)
€14 0.0353(11) 0.0353(13) 0.0295(11) -0.0057(9) 0.0123(9) -0.0040(9)
c15 0.0317(11) 0.0281(12) 0.0339(12) -0.0078(9) 0.0090(9) -0.0017(9)

N1 0.0406(10) 0.0345(12) 0.0326(10) -0.0005(8) 0.0082(8) -0.0046(8)
04 0.0762(12) 0.0349(10) 0.0391(9) 0.0006(7) 0.0117(8) 0.0124(8)

05 0.0876(14) 0.0501(12) 0.0466(10) 0.0015(9) 0.0394(10) -0.0033(10)
06 0.0433(8) 0.0230(8) 0.0278(8) 0.0011(6) 0.0089(6) -0.0024(6)

07 0.0664(11) 0.0341(10) 0.0303(9) -0.0049(7) 0.0096(8) 0.0007(8)

c16 0.0320(11) 0.0287(12) 0.0305(12) -0.0027(9) 0.0063(9) 0.0004(9)
€17 0.0257(10) 0.0285(12) 0.0303(10) -0.0027(8) 0.0068(8) -0.0008(8)
c18 0.0331(11) 0.0301(13) 0.0294(11) -0.0054(9) 0.0103(9) -0.0024 (%)
Cc19 0.0361(12) 0.0255(12) 0.0372(12) -0.0065(9) 0.0116(10) -0.0026(9)
€20 0.0256(10) 0.0285(12) 0.0321(11) 0.0011(9) 0.0057(9) -0.0012(9)
€21 0.0320(11) 0.0342(13) 0.0286(11) -0.0021(9) 0.0102(9) -0.0009(9)

€22 0.0313(11) 0.0255(12) 0.0354(11) -0.0053(9) 0.0094(9) -0.0008(9)
N2 0.0425(10) 0.0311(12) 0.0337(11) 0.0019(8) 0.0030(9) -0.0037(8)
08 0.0799(13) 0.0318(11) 0.0452(10) ©0.0013(8) 0.0081(9) 0.0065(8)
09 0.0780(12) 0.0500(12) 0.0427(10) 0.0086(8) 0.0276(9) -0.0026(9)

_geom_special_details
A1l esds (except the esd in the dihedral angle between two 1.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_l
_geom_bond_atom_site_labe1_2
_geom_bond_distance
_geom_bond_site_symmetry_2
_geom_bond_publ_f£flag
01 C5 1.430(2) .
01 C2 1.444(2)
Cc2 €8 1.520(3)
C2 C3 1.523(3)
C3 06 1.465(2)
C3 C4 1.513(3)
c4 C5 1.518(3) .
c4 C7 1.523(3) .
CS €6 1.500(3)
C6 02 1.456(2)
02 C9 1.331(2) .
03 C9 1.202(3) .
Cc9 C10 1.503(3) . ?
" C10 €15 1.391(3) .
C10. C11 1.395(3)
Cc1l1l C12 1.378(3)
Cc12 C13 1.384(3)
C13 €14 1.376(3)

'\)'\)'\)'\)'\3'\)'0'\)'\)'\)'\.1'\)

W o) ) ) Y
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Cc13 N1 1.474(3) . ?
Cc14 €15 1.388(3) . ?
N1 04 1.215(2) . ?
N1 05 1.222(2) . ?
06 C16 1.331(2) . ?
07 C16 1.210(2) . ?

c16 C17 1.491(3) ?
c17 €18 1.394(3) ?
C17 C22 1.396(3) ?
Cc18 C18 1.386(3) ?
Cc19 C20 1.380(3) ?
C20 C21 1.38B4(3) ?

Cc20 N2 1.476(3) . ?
Cc21 C22 1.373(3) . ?
N2 08 1.216(2) . ?
N2 09 1.224(2) . ?

loop_
_geom_ang1e_atom_site_1abel_1
_geom_angle_atom_site_label_z
_geonLangle_atom_site_label_3
_geom_angle
_geom_angle_site_symmetry_l
_geom_angle_site_symmetry_3
_geom_angle_publ_flag

c5 01 C2 109.74(14) ?
01 C2 C8 109.84(19) ?
01 C2 C3 105.31(15) ?
c8 €2 C3 113.30(17) ?
06 C3 C4 105.57(14) ?
06 C3 C2 109.99(16) ?
c4 C3 C2 103.09(16) . . ?
Cc3 c4 C5 100.75(15) . - ?
Cc3 c4 C7 116.07(17) ?
c5 Cc4 C7 116.15(17) ?
01 C5 Cé 109.82(17) ?
Ol C5 C4 105.55(15) . ?
c6 C5 c4 117.24(17) . ?
02 C6 C5 109.19(16) ?
c9 02 C6 114.98(16) . . ?
03 C9 02 123.9(2) . . ?
03 C9 C10 123.3(2) . . ?
02 C9 Cl0 112.81(17)

C15 C10 C11 120.3(2) . 7
c15 C10 C9 122.5(2) . . ?

c11 C10 €9 117.16(18) . . ?
Cc12 €11 C10 120.25(18) . . ?
c11 C12 C13 118.0(2) . . ?
Cc14 Ci3 Ci12 123.2(2) . - 7
Ccl4 C13 N1 119.08(18) . . ?
€12 C13 N1 117.67(19) . . ?
c13 C14 C15 118.21(19) . - ?
‘c14 €15 C10 119.9(2) . . ?
04 N1 05 123.19(19) . . ?
o4 N1 C13 118.69(18) . . ?
05 N1 C13 118.11(18) . . ?
Ccl6 06 C3 117.96(15) . . ?
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07 C16 06 124.2(2) . . ?

07 C16 C17 124.31(19) . . ?

06 C16 C17 111.49(17) . . ?

Cc18 C17 €22 119.61(19) .

Cc18 C17 Clé 118.24(18)

Cc22 C17 Cl16 122.15(19)

C19 C18 C17 120.47(19)

C20 C19 C18 117.9(2) .2

C19 C20 C21 123.1(2) . . ?

C19 C20 N2 118.20(19) . . ?

C21 C20 N2 118.66(18) . . ?

Cc22 €21 €20 118.15(19) . . ?

£21 C22 C17 120.7(2) . . ?

08 N2 09 123.84(19) . . ?

08 N2 C20 118.13(19) . . ?
09 N2 C20 118.01(19) . . ?

W W W e

loop_
_geom_torsion_atom_site_label_l
_geom_torsion_atom_site_label_z
_geom_torsion_atom_site_label_3
_geom_torsion_atom_site_labe1_4
_geom_torsion
_geom_torsion_site_symmetry_l
_geom_torsion_site_symmetry_z
_geom_torsion_site_symmetry_3
_geom_torsion_site_symmetry_ 4
_geom_torsion_publ_flag )
c5 01 C2 C8 -117.55(18) . . . . ?
Cc5 01 C2 C3 4.8{(2) . . . . *?

01 C2 C3 06 84.79(19) . . . - 7
c8 C2 C3 06 -155.14(18) . . . . ?
01 C2 C3 C4 -27.41(19) . . . . ?
c8 C2 C3 C4 92.7(2) . . . . ?

06 C3 C4 C5 -77.40(17) . . . . 7
Cc2 C3 Cc4 C5 38.01(37) .~. . . 72
06 C3 C4 C7 48.9(2) . . . . ?

Cc2 C3 C4 C7 164.33(17) . . . . ?
c2 01 C5 C6 147.12(16) . . . . ?
c2 01 C5Cc4 19.9(2) . . . . ?

Cc3 C4 C5 01 -35.99(18) . . . . ?
Cc7 c4 C5 01 -162.25(17) . . . . ?

c3 c4 C5 c6 -158.62(17) . . - . ?
C7 C4 C5C6 75.1(2) . . . . ? '
01 C5 C6 02 -66.3(2) . . . . 2

Cc4 C5 C6 02 54.1(2y . . . . 7

Cc5 C6 02 C9 -162.72(17) . . . . ?
C6 02 C9 03 1.9(3) . . . . ?

c6 02 C9 C10 -176.53(16) . . . . ?
03 C9 C10 C15 -170.8(2) . . . . ?
02 C9 C10 C15 7.6(3) . . . . ?

03 C9 C10 C11 7.3¢(3) . . . . 7

02 C9 C10 C11 -174.26(17) . . . . ?
C15 C10 Ci1 c12 -0.2(3) . . . . ?
Cc9 C10 C11 C12 -178.40(18) . . . . ?
c10 C11 Cc12 €13 1.2(3) . . . . ?
Cc11 ci2 €13 c14 -0.6(3) . . . . ?
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Cc11 C12 C13 N1 177.84(17) . . - - ?
c12 C13 Cl14 €15 -1.0(3) . . - - ?
N1 €13 C14 C15 -179.44(17) . . . . 7
Cc13 C14 €15 €10 2.0(3) . - - - ?

c11 C10 C15 €14 -1.4(3) . . . -7
Cc9 €10 C15 C14 176.64(18) . . -
Cci4 C13 N1 04 -160.40(19)

Cc12 C13 N1 04 21.1(3) .3
Cc14 C13 N1 05 20.1(3) . . - - ?
c12 C13 N1 05 -158.38(19) . . - . ?
ca C3 06 C16 -172.46(16) . - - L2

c2 C3 06 Cl6 77.0(2) . . . « 7

c3 06 C16 07 0.3(3) . - . - 7

c3 06 C16 €17 -179.71(15) . . - - ?
07 C16 C17 €18 -4.2(3) . . . - 7

06 C16 C17 €18 175.78(17) . . - - ?
07 C16 C17 C22 174.9(2) . . . - ?

06 C16 €17 €22 -5.0(3) . . . . 7

c22 C17 €18 €19 0.9(3) . . . . ?

Cc16 C17 C18 C19 -179.88(18) . . - - ?
c17 C18 C19 €20 -2.1(3) . . - - ?

c18 €19 C20 €21 1.5(3) . . . . 7

Cc18 €19 C20 N2 -177.32(17) . . - - ?
Ccl9 €20 €21 C22 0.3(3) . . . - ?

N2 C20 €21 €22 179.12(17) . . . -7
c20 Cc21 €22 €17 -1.6(3) .' . . . 7

c18 €17 €22 €21 1.0(3) . . . - ?

Cc16 C17 C22 C21 -178.21(18) . . - - 2
C19 €20 N2 08 -23.5(3) . . . - 7

c21 C20 N2 08 157.67(19) . . . . ?
C19 C20 N2 09 154.76(19) .
c21 €20 N2 09 -24.1(3) . . . . 7

~

_diffrn_measured_fraction_theta_max 1.000
_diffrn_reflns_theta_full 26.37
_diffrn_measured_fraction_theta_full 1.000
_refine_dif f_density_max 0.164
_refine_diff_density_min -0.180
_refine_diff_dens ity_rms 0.036

S$237




o, :
OMZ N M\: . \m_gmmmu—._

(o)

© 2002 American Chemical Society, J. Am. Chem. Soc., Angle ja012193b Supporting Info Page 238

S238




© 2002 American Chemical Society, J. Am. Chem. Soc., Angle ja012193b Supporting Info-Page 239

X-Ray Structure Determination Yor 'é}__

A colorless fragment of a needle (0.57 x 0.22 x 0.09 mm’) was used for the single crystal
x-ray diffraction study of salatwin (CpHzsNOsSi, NE-II-42-1-1). The crystal was
mounted on to a glass fiber with epoxy resin. X-ray intensity data were collected at
223(2) K ‘on a Bruker SMART. 1000 (ref. 1) platform-CCD x-ray diffractometer system
(Mo-radiation, A = 0.71073 A, 50KV/45mA power). The CCD detector was placed at a
distance of 4.8450 cm from the crystal. :

The crystal was a twin. The Bruker GEMINI (ref. 2) and RLATT (ref. 3) software
programs were used to resolve the rotational twin law [Twin law: -180° rotation about the
axis (-1, 0, 0) in reciprocal space]. Two different twinned-crystal orientation-matrices
were obtained for the two twin components. These matrices were later refined using the
Bruker SMART (ref. 1) program and were used in the frame intensity integration
procedure. ‘

A total of 3080 frames were collected for a sphere of reflections (with scan width of 0.3°
in ® and ¢ angles of 0°, 120°, 240° and 0° for every 606, 606, 606, and S50 frames,
respectively; 606 frames with scan width of 0.3° in ¢ and 0° starting ¢ angle; 30sec/frame
exposure time). The frames were integrated using the Bruker SAINTPLUS software
package (ref. 4) and using a narrow-frame integration algorithm. The two refined
twinned-crystal orientation-matrices were used to generate two HKL data sets that were
then combined to create one HKLFS5 type intensity data set that was used in the final
structure refinement. Based on a triclinic crystal system, the integrated frames yielded a
total of 8652 reflections. There were 521 exact-overlaps, 5736 partial overlaps, 2395 non-
overlaps reflections where only exact-overlaps and non-overlaps reflections were used in
the structure refinement. There were 2751 independent reflections [maximum 20 angle
was 46.50° (0.90 A resolution), Rinx = 0.0525, Rsg = 0.0297, redundancy = 1.06,
completeness = 31.8%] and 1874 (68.1%) reflections were greater than 2o(I). The unit
cell parameters were, a = 7.348(4) A, b = 12.026(6) A, ¢ =12.432(6) A, a=107.506(8)",
B = 90.370(9)°, ¥ = 95.405(9)°, V = 1042.4(9) A3, Z =2, calculated density D = 1.273
g/cm3. Absorption corrections were applied (absorption coefficient p = 0.144 mm’') to
the two HKL data sets (before the HKLF5 intensity data set was created) using the
SADABS program in the SAINTPLUS software (Ref 4). The maximum/minimum
transmission factors were 0.9872/0.9225.

The Bruker SHELXTL (Version 5.1) software package (ref. 5) was used for phase
determination and structure refinement. The distribution of intensities (Ez-l = (0.984)
indicated two possible space groups; P-1 and P1. The space group P-1 was later -
determined to be correct. Direct methods of phase determination followed by two Fourier
cycles of refinement led to an electron density map from which most of the non-hydrogen
atoms were identified in the asymmetry unit of the unit cell. With subsequent isotropic
refinement all of the non-hydrogen atoms were identified. There was one molecule of
C,1H,sNOsSi present in the asymmetry unit of the unit cell. The relative configurations at
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C3, C4, and C5 were S, S, and R, respectively (R, R, and S for it’s racemic counterpart).
The ratio of the major/minor components of the twinned-crystal was 71%/29%.

Atomic coordinates, isotropic and anisotropic displacement parameters of all the non-
hydrogen atoms were refined by means of a full matrix least-squares procedure on F>. All
the H-atoms were included in the refinement in calculated positions riding on the atoms
to which they were attached. The refinement converged at R1 = 0.0756, wR2 = 0.1947,
with intle&rgsity, >2c6(1). The largest peak/hole in the final difference map were 0.195/-
0.261 e/A”. ’ :
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