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Single crystal culture and structure characterization of levofloxacin
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Abstract: Objective To cultivate single crystal of levofloxacin, and to characterize the structure of Levofloxacin. Methods Cultivate
single crystals with acetonitrile-water system, and single crystal X-ray diffractometer (SXRD) was used to detect and analyze. Results
Levofloxacin colorless acicular crystal was obtained, and SXRD confirmed the monoclinic lattice with space group P21 in levofloxacin.
The chemical formula and relative molecular mass were CisH20FN3Os H20 and 379.38, and crystal density was 1.469 mg/mm?,
absolute configuration was S style. Conclusion  crystal structure of levofloxacin is characterized, and the crystal form of the cultured
crystal is levofloxacin monohydrate.
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Fig. 1 Chemical structure of levofloxacin
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Fig. 2 Crystal PLM diagram of Levofloxacin
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Fig. 3 Stereostructure of levofloxacin
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Table1 Data of hydrogen bond
J AR D-H JFR2R A D-H ##K/A H--A /A DHA /(9 D --A /A
O(3)-H(3) 0(2) 0.820 1.759 154.99 2.526
O(7)-H(7) 0O(6) 0.820 1.762 154.72 2.527
0(9)-H(%A) 0o(8) 0.847 2.045 162.30 2.863
0(9)-H(9B) N(3) 0.848 2.094 159.58 2.904
0O(10)-H(10A) O(4)[x+1,y,z+1] 0.848 2.007 167.20 2.840
O(10)-H(10B) N(6) 0.851 2.042 161.46 2.861
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Table 2 Data of torsion angles

J 5 A | ETHR A | ETH A
F(1)-C(2)-C(3)-C(4) 178.6(2) | C(9)-N(1)-C(5)-C(6) 178.1(3) | C(21)-C(22)-C(25)-0(6) 1.5(4)
0(1)-C(11)-C(12)-N(1) 56.7(3) | C(9)-N(1)-C(12)-C(11) 1555(2) | C(21)-C(22)-C(25)-C(26)  —178.9(3)
0(1)-C(11)-C(12)-C(13)  179.5(3) |C(9)-N(1)-C(12)-C(13) 35.5(4) |C(22)-C(23)-C(24)-0(5) ~176.0(2)
0(2)-C(7)-C(8)-C(9) ~178.1(3) |C(9)-C(8)-C(10)-O(3) 179.4(3) | C(22)-C(23)-C(24)-C(19) 1.7(4)
0(2)-C(7)-C(8)-C(10) -0.2(4) | C(9)-C(8)-C(10)-O(4) ~0.8(4) | C(22)-C(25)-C(26)-C(27) ~1.5(4)
N(1)-C(5)-C(6)-O(1) ~0.8(4) | C(10)-C(8)-C(9)-N(1) ~179.6(3) | C(22)-C(25)-C(26)-C(28) 180.0(2)
N(1)-C(5)-C(6)-C(1) ~176.5(2) |C(11)-0(1)-C(6)-C(1) ~159.7(2) | C(23)-N(4)-C(27)-C(26) 0.4(4)
N(2)-C(1)-C(2)-F(1) 4.2(4) C(11)-0(1)-C(6)-C(5) 24.4(4) | C(23)-N(4)-C(30)-C(29) -33.3(3)
N(2)-C(1)-C(2)-C(3) ~177.4(3) |C(12)-N(1)-C(5)-C(4) ~169.9(2) | C(23)-N(4)-C(30)-C(31) -153.2(3)
N(2)-C(1)-C(6)-O(1) 1.3(4) C(12)-N(1)-C(5)-C(6) 6.8(4) |C(23)-C(22)-C(25)-0(6) ~177.1(3)
N(2)-C(1)-C(6)-C(5) 177.2(3) | C(12)-N(1)-C(9)-C(8) 171.2(3) | C(23)-C(22)-C(25)-C(26) 2.4(4)
N(2)-C(14)-C(15)-N(3) 56.3(3) | C(14)-N(2)-C(1)-C(2) 38.4(5) |C(24)-0(5)-C(29)-C(30) -56.1(3)
N(3)-C(16)-C(17)-N(2) -56.3(3) | C(14)-N(2)-C(1)-C(6) ~139.2(3) | C(24)-C(19)-C(20)-F(2) 175.9(2)
C(1)-N(2)-C(14)-C(15) 139.0(3) [ C(14)-N(2)-C(17)-C(16) 56.6(3) |C(24)-C(19)-C(20)-C(21) ~4.3(5)
C(1)-N(2)-C(17)-C(16) ~138.3(3) | C(15)-N(3)-C(16)-C(17) 58.4(3) |C(25)-C(22)-C(23)-N(4) ~2.1(4)
C(1)-C(2)-C(3)-C(4) 0.2(5) | C(16)-N(3)-C(15)-C(14) -58.5(3) | C(25)-C(22)-C(23)-C(24) 175.7(2)
C(2)-C(1)-C(6)-O(1) ~176.5(2) |C(17)-N(2)-C(1)-C(2) ~125.3(3) | C(25)-C(26)-C(27)-N(4) 0.1(4)
C(2)-C(1)-C(6)-C(5) ~0.6(4) |C(17)-N(2)-C(1)-C(6) 57.0(4) | C(25)-C(26)-C(28)-0(7) ~0.2(4)
C(2)-C(3)-C(4)-C(5) ~0.6(4) | C(17)-N(2)-C(14)-C(15) -56.1(3) | C(25)-C(26)-C(28)-O(8) 179.9(3)
C(2)-C(3)-C(4)-C(7) 178.1(3) |C(18)-N(3)-C(15)-C(14) ~178.8(3) | C(27)-N(4)-C(23)-C(22) 0.6(4)
C(3)-C(4)-C(5)-N(1) 177.1(3) | C(18)-N(3)-C(16)-C(17) 179.5(3) | C(27)-N(4)-C(23)-C(24) ~177.1(2)
C(3)-C(4)-C(5)-C(6) 0.4(4) |F(2)-C(20)-C(21)-C(22) ~177.03) | C(27)-N(4)-C(30)-C(29) 148.3(3)
C(3)-C(4)-C(7)-0(2) 1.0(4) |0O(5)-C(29)-C(30)-N(4) 59.1(3) | C(27)-N(4)-C(30)-C(31) 28.5(4)
C(3)-C(4)-C(7)-C(8) ~178.5(3) |0O(5)-C(29)-C(30)-C(31) ~179.2(2) | C(27)-C(26)-C(28)-O(7) -178.7(2)
C(4)-C(5)-C(6)-O(1) 175.9(2) |0O(6)-C(25)-C(26)-C(27) 178.1(3) | C(27)-C(26)-C(28)-0(8) 1.3(4)
C(4)-C(5)-C(6)-C(1) 0.2(4) |0(6)-C(25)-C(26)-C(28) ~0.4(4) | C(28)-C(26)-C(27)-N(4) 178.6(3)
C(4)-C(7)-C(8)-C(9) 1.4(4) |N(4)-C(23)-C(24)-0(5) 1.8(4) |C(29)-0(5)-C(24)-C(19) ~153.4(3)
C(4)-C(7)-C(8)-C(10) 179.3(2) [ N(4)-C(23)-C(24)-C(19) 179.4(2) | C(29)-0(5)-C(24)-C(23) 24.4(4)
C(5)-N(1)-C(9)-C(8) 0.2(4) |N(5)-C(19)-C(20)-F(2) -6.1(4) | C(30)-N(4)-C(23)-C(22) ~177.8(2)
C(5)-N(1)-C(12)-C(11) ~33.4(3) |N(5)-C(19)-C(20)-C(21) 173.7(3) | C(30)-N(4)-C(23)-C(24) 4.5(4)
C(5)-N(1)-C(12)-C(13) ~153.4(3) |N(5)-C(19)-C(24)-0(5) 1.5(4) | C(30)-N(4)-C(27)-C(26) 178.7(2)
C(5)-C(4)-C(7)-0(2) 179.7(3) |N(5)-C(19)-C(24)-C(23) ~176.2(3) | C(32)-N(5)-C(19)-C(20) 140.2(3)
C(5)-C(4)-C(7)-C(8) 0.2(4) |N(5)-C(32)-C(33)-N(6) 55.0(3) |C(32)-N(5)-C(19)-C(24) —41.9(5)
C(6)-0(1)-C(11)-C(12) -53.3(3) |N(6)-C(34)-C(35)-N(5) -56.9(3) |C(32)-N(5)-C(35)-C(34) 54.2(4)
C(6)-C(1)-C(2)-F(1) -53.3(3) | C(19)-N(5)-C(32)-C(33) 124.8(3) | C(33)-N(6)-C(34)-C(35) 60.3(3)
C(6)-0(1)-C(11)-C(12) ~178.0(2) |C(19)-N(5)-C(35)-C(34) ~124.4(3) | C(34)-N(6)-C(33)-C(32) -58.9(3)
C(6)-C(1)-C(2)-C(3) 0.4(5) | C(19)-C(20)-C(21)-C(22) 3.2(5) | C(35)-N(5)-C(19)-C(20) —41.2(5)
C(7)-C(4)-C(5)-N(1) ~1.6(4) | C(20)-C(19)-C(24)-O(5) 179.5(2) | C(35)-N(5)-C(19)-C(24) 136.6(3)
C(7)-C(4)-C(5)-C(6) ~178.3(3) | C(20)-C(19)-C(24)-C(23) 1.8(4) | C(35)-N(5)-C(32)-C(33) -53.8(4)
C(7)-C(8)-C(9)-N(1) ~1.7(4) | C(20)-C(21)-C(22)-C(23) 0.6(4) |C(36)-N(6)-C(33)-C(32) ~180.0(3)
C(7)-C(8)-C(10)-O(3) 1.4(4) | C(20)-C(21)-C(22)-C(25)  —178.0(3) |C(36)-N(6)-C(34)-C(35) ~174.4(3)
C(7)-C(8)-C(10)-O(4) ~178.7(3) |C(21)-C(22)-C(23)-N(4) 179.3(3)

C(9)-N(1)-C(4)-C(5) 1.4(4) | C(21)-C(22)-C(23)-C(24) -3.0(4)
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Table 3 Atomic coordinates and equivalent isotropicdisplacement parameters

JR X y z U(eq) SR+ X y z U(eq)
F(1) 0.5376(3) 0.78965(15) 0.46445(10) 0.026 9(4) [O(7)  0.938 1(3) 0.209 25(16) 0.71189(13) 0.020 5(5)
O(1)  05258(3) 0.67767(15) 0.22262(11) 0.0182(4) [H(7) 09497  0.23110 0.753 40 0.0310
O(2)  0.4475(3) 1.09275(16) 0.31623(12) 0.0187(5) |O(8)  0.956 8(3) 0.26352(16) 0.599 64(13) 0.021 8(5)
O(B)  0.4042(3) 1.20758(16) 0.20936(13) 0.0208(5) [N(4)  1.0557(3) 0.544 15(18) 0.674 84(13) 0.014 0(5)
H(3) 04137  1.18520 0.2506 00310 |N(5)  1.1080(4) 0.77720(20) 0.87421(15) 0.022 7(6)
O(4)  0.3965(3) 1.15218(16) 0.09615(13) 0.0220(5) [N(6)  0.9951(4) 0.974 90(20) 0.88255(14) 0.019 2(5)
N(1)  0.4817(3) 0.86979(18) 0.17036(13) 0.0144(5) [C(19)  1.097 0(4) 0.68380(20) 0.848 47(17) 0.017 1(6)
N(2)  0.5486(4) 0.63650(20) 0.36741(15) 0.0214(6) [C(20)  1.087 0(5) 0.604 10(20) 0.896 46(17) 0.019 5(6)
N(3)  0.5236(4) 0.43419(19) 0.38910(15) 0.0205(6) [C(21)  1.057 5(4) 0.51110(20) 0.874 15(17) 0.017 3(6)
C(1)  05347(4) 0.73060(20) 0.34389(18) 0.0176(6) |[H(21) 1.0457  0.462 30 0.908 10 0.0210
C(2)  05223(4) 0.80980(20) 0.39234(16) 0.0182(6) [C(22)  1.0452(4) 0.48970(20) 0.799 74(17) 0.014 9(6)
C(@) 0.500 9(4) 0.90340(20) 0.37075(17) 0.0170(6) |C(23)  1.0656(4) 0.56520(20) 0.749 41(17) 0.014 8(6)
H(3A) 04941  0.95240 0.4050 0.0200 |C(24) 1.0885(4) 0.66090(20) 0.77395(17) 0.016 2(6)
C(4)  0.4892(4) 0.92530(20) 0.29576(17) 0.0147(6) [C(25)  1.0075(4) 0.3912(20) 0.77462(17) 0.015 1(6)
C(5) 0.502 1(4) 0.84950(20) 0.24517(16) 0.0139(6) |C(26)  1.0011(4) 0.376 40(20) 0.697 50(17) 0.015 4(6)
C(6) 0.5250(4) 0.75360(20) 0.26977(17) 0.016 1(6) [C(27)  1.0253(4) 0.45340(20) 0.65133(16) 0.015 1(6)
C(7) 0.460 2(4) 1.02410(20) 0.27117(17) 0.0149(6) |[H(27) 1.0203  0.44160 0.601 50 0.0180
C(8) 0.445 4(4) 1.038 60(20) 0.19381(17) 0.0158(6) | C(28) 0.9639(4) 0.279 70(20) 0.66458(18) 0.017 4(6)
C(9) 0.454 5(4) 0.960 80(20) 0.14773(16) 0.0148(6) [C(29)  1.000 2(4) 0.71500(20) 0.65501(16) 0.018 0(6)
H(9) 0.4409 0.972 40 0.0978 0.0180 H(29A) 1.0162 0.769 30 0.622 80 0.0220
C(10)  0.4132(4) 1.13650(20) 0.16154(17) 0.016 1(6) |H(29B) 0.8590  0.705 90 0.658 60 0.0220
C(11) 0.5841(4) 0.70400(20) 0.15215(16) 0.0179(6) |C(30)  1.0854(4) 0.62500(20) 0.62285(16) 0.015 7(6)
H(11A) 0.4578 0.862 30 0.0226 0.0350 H(30) 1.2279 0.634 20 0.619 00 0.0190
H(11B) 0.5206 0.754 20 0.0145 0.0350 C(31) 0.980 8(5) 0.606 70(20) 0.547 65(17) 0.0250
C(12)  0.4619(4) 0.78680(20) 0.11852(16) 0.016 8(6) |H(31A) 1.0397  0.551 80 0.526 10 0.0380
H(12) 0.3221 0.767 20 0.1114 0.0200 H(31B) 0.9941 0.662 50 0.517 50 0.0380
C(13) 0.5349(5) 0.81020(20) 0.04484(17) 0.0230(7) |H(31C) 0.8425  0.594 30 0.551 70 0.0380
H(13A) 0.4578  0.86230 0.0226 00350 |C(32) 1.2318(4) 0.85250(20) 0.84656(17) 0.018 9(6)
H(13B) 0.5206 0.754 20 0.0140 0.0350 H(32A) 1.2965 0.827 80 0.805 50 0.0230
H(13C) 0.6723 0.828 70 0.0514 0.0350 H(32B) 13342 0.87120 0.884 30 0.0230
C(14)  0.4402(5) 0.59940(20) 0.42628(17) 0.0206(6) |C(33)  1.106 3(5) 0.940 60(20) 0.822 66(16) 0.019 5(6)
H(14A) 0.3303 0.642 10 0.4342 0.0250 H(33A) 11921 0.991 80 0.807 80 0.0230
H(14B) 0.5275 0.596 20 0.4710 0.0250 H(33B) 1.0141 0.923 80 0.781 10 0.0230
C(15) 0.3617(5) 0.49880(30) 0.40550(18) 0.0236(7) |C(34)  0.866 4(5) 0.897 60(20) 0.905 32(18) 0.021 (6)
H(15A) 0.2947 0.472 10 0.4454 0.028 0 H(34A) 0.7729 0.879 10 0.864 60 0.026 0
H(15B) 0.2656 0.503 50 0.3632 0.028 0 H(34B) 0.7911 0.920 90 0.944 20 0.026 0
C(16) 0.6280(5) 0.47400(30) 0.32921(17) 0.0202(6) [C(35)  0.9890(5) 0.809 60(20) 0.93198(17) 0.02103(6)
H(16A) 0.5368 0.478 20 0.285 50 0.0240 H(35A) 1.0755 0.826 50 0.975 10 0.026 0
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JRF X z U(eq) JRi ¥ z U(eq)
H(16B) 0.7360 0.431 20 0.319 20 0.0240 H(35B) 0.9014 0.758 10 0.944 80 0.026 0
C(17) 0.7100(4) 0.57330(20) 0.34869(17) 0.0183(6) [C(36)  0.8752(5) 1.05940(30) 0.859 27(18) 0.026 2(7)
H(17A) 0.8102 0.568 60 0.389 80 0.0220 H(36A) 0.9612 1.111 30 0.847 70 0.0390
H(17B) 0.7720 0.600 10 0.307 70 0.022 0 H(36B) 0.7978 1.079 00 0.897 90 0.0390
C(18)  0.4454(6) 0.33880(30) 0.36789(19) 0.0282(7) |H(36C) 0.7881  1.043 20 0.816 90 0.0390
H(18A) 0.3591  0.34420 0.32370 0.0420 |O(9)  0.8940(4) 0.38360(19) 0.47300(13) 0.028 3(5)
H(18B) 0.3722 0.31350 0.405 90 0.0420 H(9A) 0.8969 0.339 40 0.504 90 0.0420
H(18C) 0.5536 0.296 20 0.360 10 0.0420 H@9B) 0.7741 0.396 90 0.458 90 0.0420
F(2) 1.107 5(3) 0.62290(15) 0.968 60(10) 0.026 3(4) | O(10) 1.3440(4) 1.027 5(19) 0.97390(13) 0.029 8(5)
O()  1.0964(3) 0.73630(15) 0.72590(12) 0.0199(5) [H(9A) 1.3426  1.068 70 1.007 80 0.0450
O(6)  0.9811(3) 0.32380(15) 0.81900(12) 0.0182(5) [H(9B) 12266  1.016 60 0.954 80 0.0450
x4 BBEFHEK
Table 4 Bond lengths od bonded atoms
JR - BE/nm 57 K /nm iR T K /nm J - HK/nm
F(1)-C(2) 1.352(3) | C(8)-C(10) 1.488(4) | O(6)-C(25) 1.264(4)  |C(29)-H(29B)  0.970
0(1)-C(6) 1.364(4) C(9)-H(9) 0.930 O(7)-H(7) 0.8200 C(29)-C(30) 1.515(4)
0(1)-C(11) 1.437(3) C(11)-H(11A)  0.970 0(7)-C(28) 1.330(4) C(30)-H(30) 0.9800
0(2)-C(7) 1.270(4) C(11)-H(11B)  0.970 0(8)-C(28) 1.214(4) C(30)-C(31) 1.517(4)
0(3)-H(3) 0.8200 C(11)-C(12) 1.512(4) N(4)-C(23) 1.400(4) C(31)-H(31A)  0.960
0(3)-C(10)  1.326(4) C(12)-H(12) 0.980 N(4)-C(27) 1.338(4) C(31)-H(31B)  0.960
0O(4)-C(10)  1.212(4) C(12)-C(13) 1.520(4) N(4)-C(30) 1.449(4) C(31)-H(31C)  0.960
N(1)-C(5) 1.401(4) C(13)-H(13A)  0.960 N(5)-C(19) 1.377(4) C(32)-H(32A)  0.970
N(1)-C(9) 1.335(4) C(13)-H(13B)  0.960 N(5)-C(32) 1.457(4) C(32)-H(32B)  0.970
N(1)-C(12)  1.492(4) C(13)-H(13C)  0.960 N(5)-C(35) 1.461(4) C(32)-C(33) 1.527(4)
N(2)-C(1) 1.374(4) C(14)-H(14A)  0.970 N(6)-C(33) 1.469(4) C(33)-H(33A)  0.970
N(2)-C(14)  1.456(4) C(14)-H(14B)  0.970 N(6)-C(34) 1.464(4) C(33)-H(33B)  0.970
N(2)-C(17)  1.464(4) C(14)-C(15) 1.527(5) N(6)-C(36) 1.464(4) C(34)-H(34A)  0.970
N(3)-C(15)  1.465(4) C(15)-H(15A)  0.970 C(19)-C(20) 1.419(4) C(34)-H(34B)  0.970
N(3)-C(16)  1.470(4) C(15)-H(15B)  0.970 C(19)-C(24) 1.405(4) C(34)-C(35) 1.529(5)
N(3)-C(18)  1.461(4) C(16)-H(16A)  0.970 C(20)-C(21) 1.360(5) C(35)-H(35A)  0.970
C(1)-C(2) 1.421(4) C(16)-H(16B)  0.9700 C(21)-H(21) 0.930 C(35)-H(35B)  0.970
C(1)-C(6) 1.398(4) C(16)-C(17) 1.513(4) C(21)-C(22) 1.397(4) C(36)-H(36A)  0.960
C(2)-C(3) 1.359(5) C(17)-H(17A)  0.970 C(22)-C(23) 1.412(4) C(36)-H(36B)  0.960
C(3)-H(3A)  0.930 C(17)-H(17B)  0.970 C(22)-C(24) 1.455(4) C(36)-H(36C)  0.960
C(3)-C(4) 1.409(4) C(18)-H(18A)  0.960 C(23)-C(24) 1.404(4) 0(9)-H(9A) 0.847
C(4)-C(5) 1.411(4) C(18)-H(18B)  0.960 C(25)-C(26) 1.432(4) 0(9)-H(9B) 0.848
C(4)-C(7) 1.448(4) C(18)-H(18C)  0.960 C(26)-C(27) 1.382(4) O(10)-H(10A)  0.848
C(5)-C(6) 1.407(4) F(2)-C(20) 1.348(4) C(26)-C(28) 1.482(4) O(10)-H(10B)  0.851
C(7)-C(8) 1.433(4) 0(5)-C(24) 1.372(4) C(27)-H(27) 0.930
C(8)-C(9) 1.376(4) 0(5)-C(29) 1.435(4) C(29)-H(29A)  0.970




FEI6HEFEI0H 2021104 AK&GwE%A  Drugs & Clinic Vol. 36 No. 10 October 2021+ 2037 »
=5 HEREIE
Table 5 Data of angle
JR T B JR - B JR - A9
C(6)-0O(1)-C(11) 113.4(2) N(2)-C(14)-H(14B) 109.9 C(25)-C(26)-C(28) 121.6(3)
C(11)-0(3)-H(3) 109.5 N(2)-C(14)-C(15) 108.7(3) C(27)-C(26)-C(25) 120.4(3)
C(5)-N(1)-C(12) 118.1(2) H(14A)-C(14)-H(14B) 108.3 C(27)-C(26)-C(28) 118.0(3)
C(9)-N(1)-C(5) 119.6(3) C(15)-C(14)-H(14A) 109.9 N(4)-C(27)-C(26) 123.2(3)
C(9)-N(1)-C(12) 121.7(2) C(15)-C(14)-H(14B) 109.9 N(4)-C(27)-H(27) 118.4
C(5)-N(1)-C(12) 118.1(2) N(3)-C(15)-C(14) 111.1(3) C(26)-C(27)-H(27) 118.4
C(1)-N(2)-C(14) 123.0(3) N(3)-C(15)-H(15A) 109.4 0(7)-C(28)-C(26) 115.0(3)
C(1)-N(2)-C(17) 121.5(3) N(3)-C(15)-H(15B) 109.4 0(8)-C(28)-0(7) 121.0(3)
C(14)-N(2)-C(17) 113.7(3) C(14)-C(15)-H(15A) 109.4 0(8)-C(28)-C(26) 124.1(3)
C(15)-N(3)-C(16) 110.1(3) C(14)-C(15)-H(15B) 109.4 0(5)-C(29)-H(29A) 109.3
C(18)-N(3)-C(15) 110.4(3) H(15A)-C(15)-H(15B) 108.0 0(5)-C(29)-H(29B) 109.3
C(18)-N(3)-C(16) 108.9(3) N(3)-C(16)-H(16A) 109.5 0(5)-C(29)-C(30) 111.6(2)
N(2)-C(1)-C(2) 122.7(3) N(3)-C(16)-H(16B) 109.5 H(29A)-C(29)-H(29B) 108.0
N(2)-C(1)-C(6) 121.3(3) N(3)-C(16)-C(17) 110.7(3) C(30)-C(29)-H(29A) 109.3
C(6)-C(1)-C(2) 115.9(3) H(16A)-C(16)-H(16B) 108.1 C(30)-C(29)-H(29B) 109.3
F(1)-C(2)-C(1) 117.0(3) C(17)-C(16)-H(16A) 109.5 N(4)-C(30)-C(29) 106.7(2)
F(1)-C(2)-C(3) 118.7(3) C(17)-C(16)-H(16B) 109.5 N(4)-C(30)-H(30) 109.5
C(3)-C(2)-C(1) 124.2(3) N(2)-C(17)-C(16) 109.5(3) N(4)-C(30)-C(31) 112.4(2)
C(2)-C(3)-H(3A) 120.4 N(2)-C(17)-H(17A) 109.8 C(29)-C(30)-H(30) 109.5
C(2)-C(3)-C(4) 119.1(3) N(2)-C(17)-H(17B) 109.8 C(29)-C(30)-C(31) 109.4(3)
C(4)-C(3)-H(3A) 120.4 C(16)-C(17)-H(17A) 109.8 C(31)-C(30)-H(30) 109.5
C(3)-C(4)-C(5) 119.1(3) C(16)-C(17)-H(17B) 109.8 C(30)-C(31)-H(31A) 109.5
C(3)-C(4)-C(7) 120.2(3) H(17A)-C(17)-H(17B) 108.2 C(30)-C(31)-H(31B) 109.5
C(5)-C(4)-C(7) 120.7(3) N(3)-C(18)-H(18A) 109.5 C(30)-C(31)-H(31C) 109.5
N(1)-C(5)-C(4) 119.6(3) N(3)-C(18)-H(18B) 109.5 H(31A)-C(31)-H(31B) 109.5
N(1)-C(5)-C(6) 120.3(3) N(3)-C(18)-H(18C) 109.5 H(31A)-C(31)-H(31C) 109.5
C(6)-C(5)-C(4) 120.0(3) H(18A)-C(18)-H(18B) 109.5 H(31B)-C(31)-H(31C) 109.5
O(1)-C(6)-C(1) 116.3(3) H(18A)-C(18)-H(18C) 109.5 N(5)-C(32)-H(32A) 109.5
0(1)-C(6)-C(5) 122.0(3) H(18B)-C(18)-H(18C) 109.5 N(5)-C(32)-H(32B) 109.5
C(1)-C(6)-C(5) 121.6(3) C(24)-0(5)-C(29) 112.9(2) N(5)-C(32)-C(33) 110.6(2)
0(2)-C(7)-C(4) 121.2(3) C(28)-0(5)-H(7) 109.5 H(32A)-C(32)-H(32B) 108.1
0(2)-C(7)-C(8) 122.8(3) C(23)-N(4)-C(30) 118.3(2) C(33)-C(32)-H(32A) 109.5
C(8)-C(7)-C(4) 116.0(3) C(27)-N(4)-C(23) 120.3(3) C(33)-C(32)-H(32B) 109.5
C(7)-C(8)-C(10) 121.3(3) C(27)-N(4)-C(30) 121.3(2) N(6)-C(33)-C(32) 110.5(2)
C(9)-C(8)-C(7) 120.0(3) C(19)-N(5)-C(32) 124.5(3) N(6)-C(33)-H(33A) 109.6
C(9)-C(8)-C(10) 118.7(3) C(19)-N(5)-C(35) 121.5(3) N(6)-C(33)-H(33B) 109.6
N(1)-C(9)-C(8) 124.0(3) C(32)-N(5)-C(35) 114.0(3) C(32)-C(33)-H(33A) 109.6
N(1)-C(9)-H(9) 118.0 C(34)-N(6)-C(33) 109.7(2) C(32)-C(33)-H(33B) 109.6
C(9)-C(9)-H(9) 118.0 C(36)-N(6)-C(33) 110.2(3) H(33A)-C(33)-H(33B) 108.1
0(3)-C(10)-C(8) 115.1(3) C(36)-N(6)-C(34) 109.9(3) N(6)-C(34)-H(34A) 109.5
0(4)-C(10)-0(3) 121.2(3) N(5)-C(19)-C(20) 121.3(3) N(6)-C(34)-H(34B) 109.5
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0(4)-C(10)-C(8) 1237(3)  |N(5)-C(19)-C(24) 123.0(3) | N(6)-C(34)-C(35) 110.8(3)
O(1)-C(11)-H(11A) 109.2 C(24)-C(19)-C(20) 115.6(3) H(34A)-C(34)-H(34B) 108.1
0(1)-C(11)-H(11B) 109.2 F(2)-C(20)-C(19) 117.2(3) | C(35)-C(34)-H(34A) 109.5
0(1)-C(11)-C(12) 1122(3) | F(2)-C(20)-C(21) 1186(3) | C(35)-C(34)-H(34B) 109.5
H(11A)-C(11)-H(11B) 107.9 C(21)-C(20)-C(19) 124.2(3) | N(5)-C(35)-C(34) 109.2(3)
C(12)-C(11)-H(11A) 109.2 C(20)-C(21)-H(21) 1203 N(5)-C(35)-H(35A) 109.8
C(12)-C(11)-H(11B) 109.2 C(20)-C(21)-C(22) 119.5(3)  |N(5)-C(35)-H(35B) 109.8
N(1)-C(12)-C(11) 108.0(2) | C(22)-C(21)-H(21) 1203 C(34)-C(35)-H(35A) 109.8
N(1)-C(12)-H(12) 109.1 C(21)-C(22)-C(23) 119.0(3) [ C(34)-C(35)-H(35B) 109.8
N(1)-C(12)-C(13) 11302) | C(21)-C(22)-C(25) 120.33) | H(35A)-C(35)-H(35B) 108.3
C(11)-C(12)-H(12) 109.1 C(23)-C(22)-C(25) 120.73) | N(6)-C(36)-H(36A) 109.5
C(11)-C(12)-C(13) 1085(2) | N(4)-C(23)-C(22) 119.4(3) | N(6)-C(36)-H(36B) 109.5
C(13)-C(12)-H(12) 109.1 N(4)-C(23)-C(24) 120.13) [ N(6)-C(36)-H(36C) 109.5
C(12)-C(13)-H(11A) 109.5 C(24)-C(23)-C(22) 120.13) | H(36A)-C(36)-H(36B) 109.5
C(12)-C(13)-H(11B) 109.5 0(5)-C(24)-C(19) 117.2(3) | H(36A)-C(36)-H(36C) 109.5
C(12)-C(13)-H(11C) 109.5 0(5)-C(24)-C(23) 121.3(3) | H(36B)-C(36)-H(36C) 109.5
H(13A)-C(13)-H(11B) 109.5 C(23)-C(24)-C(19) 121.4(3)  |H(9A)-0(9)-H(9B) 109.3
H(13A)-C(13)-H(11C) 1095 0(6)-C(25)-C(22) 121.1(3)  |H(10A)-O(10)-H(10B) 1105
H(13B)-C(13)-H(11C) 109.5 0(6)-C(25)-C(26) 122.9(3)
N(2)-C(14)-H(14A) 109.9 C(26)-C(25)-C(22) 115.9(3)
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