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Abstract

C52H44N4O4Th, triclinic, P1 (no. 2), a = 16.3338(3) Å,
b = 17.1662(3) Å, c = 18.5769(6) Å, 1 = 101.145(1)°,
/ = 95.195(1)°, . = 117.054(1)°, V = 4455.6 Å3 , Z = 4,
Rgt(F) = 0.0314, wRref(F

2) = 0.0914, T = 296 K.

Source of material

The ligand was prepared by refluxing an ethanolic mixture of 3-
allyl salicyladehyde and o-phenylenediamine in the ratio of 2:1
for 2 h. The title compound was synthesized from a mixture the
ligand (0.792 g, 2 mmol) and thorium nitrate tetrahydrate
(0.552 g; 1 mmol). Both components were refluxed for 3 h in
absolute ethanol (15 mL). The resulting precipitate was filtered
and a yellow solid was obtained. Yellow single crystals were ob-
tained by recrystallization of the solid in DMF and absolute etha-
nol(1:1).

Experimental details

H atoms were included in their idealized positions, with C–H =
0.96Å, and refined using a riding model with Uiso(H) = 1.2 Ueq(C)
for other H atoms.

Discussion

Thorium, which is a rare but widely distributed element, has not
only extensive application in variable areas, such as catalysts, ag-
riculture, optics, radio techniques, aeronautics and aerospace,
metallurgy and chemical industry, and material fields [1], but also
it is radioactive element which might be almost substitute ura-
nium as nuclear fuel [2]. So studying the thorium complexes is of
interesting significance. The schiff base is an interesting class of
chelating agents for metal atoms, especially, the salophen or salen
metal complexes have been noted extensively because of their
catalytic activity [3, 4]. In our work, we prepare the title com-
pound (I) via refluxing the ethanol solution of the schiff base and
thorium nitrate tetrahydrate [5, 6]. The complex of the title com-
pound (I) consists of one Th(IV) atom coordinated by two N,N'-
bis-(3-allylsalicylidene)o-phenylenediamine molecules, which
is similar to the structure of bis-[N ,N ' -o-phenylene
(salicylaldiminato)]Th(IV) reported by Hill [7]. As shown in the
Fig. top, there are two crystallographic different complexes in the
crystal structure as indicated by the bond distances and angles.
The Th1–O (O1, O2, O3, O4) and Th1–N (N1, N2, N3, N4) bond
lengths are different from the Th2–O (O5, O6, O7, O8) and
Th2–N (N5, N6, N7, N8) bond distances obtained from the exper-
imental data. The average bond distances of Th–O and Th–N
were 2.269(3)Å (Th1–O), 2.271(3)Å (Th2–O), 2.6605(4)Å
(Th1–N) and 2.656(4)Å (Th2–N), respectively. The angles of
O–Th–O ($O–Th–O) and N–Th–N all are below 90° except of
these angles of O4–Th1–O1 ($O4–Th1–O1 = 88.02(12)°),
O2–Th1–O3 ($O2–Th1–O3 = 172.09(12)°), O6–Th2–O7
($O6–Th2–O7 = 95.36(13)°), O5–Th2–O8 ($O5–Th2–O8 =
163.94(13)°), N1–Th1–N4 ($N1–Th1–N4 = 136.67(13)°) and
N6–Th2–N7 ($N6–Th2–N7 = 129.47(14)°) in the two crystal
structures. In the crystals structure, the solvent and the hydrogen-
bonds were inexistence.
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Crystal: yellow blocks, size 0.20%0.20%0.20 mm
Wavelength: Mo K+ radiation (0.71073 Å)
': 33.97 cm(1

Diffractometer, scan mode: Bruker APEX-II CCD, , and 2
2#max: 50°
N(hkl)measured, N(hkl)unique: 47678, 15646
Criterion for Iobs, N(hkl)gt: Iobs > 2 !(Iobs), 12434
N(param)refined: 1099
Programs: SHELX [8]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: hqwang2009cn@yahoo.com.cn)



Th(1) 2i 0.18402(1) 0.75303(1) 0.786404(9) 0.0463(1) 0.0519(1) 0.0368(1) 0.02602(8) 0.01074(8) 0.01049(7)
Th(2) 2i 0.69618(1) 0.71968(1) 0.302000(9) 0.0496(1) 0.0425(1) 0.0440(1) 0.02015(8) 0.00429(8) 0.00735(8)
C(1) 2i (0.0624(5) 0.5792(6) 1.0035(5) 0.101(6) 0.133(7) 0.140(7) 0.038(5) 0.032(5) 0.051(6)
C(2) 2i 0.0098(5) 0.6387(5) 0.9809(4) 0.080(4) 0.113(4) 0.086(4) 0.050(4) 0.028(3) 0.028(4)
C(3) 2i 0.0602(4) 0.7378(4) 1.0121(3) 0.083(3) 0.098(4) 0.060(3) 0.052(3) 0.030(3) 0.023(3)
C(4) 2i 0.1640(4) 0.7775(4) 1.0333(3) 0.084(3) 0.074(3) 0.044(2) 0.050(3) 0.021(2) 0.016(2)
C(5) 2i 0.2165(4) 0.7820(3) 0.9771(3) 0.063(3) 0.052(2) 0.044(3) 0.035(2) 0.009(2) 0.012(2)
C(6) 2i 0.3147(4) 0.8230(3) 0.9977(3) 0.061(3) 0.054(2) 0.046(2) 0.031(2) 0.005(2) 0.005(2)
C(7) 2i 0.3586(5) 0.8540(4) 1.0739(3) 0.080(4) 0.074(3) 0.055(3) 0.040(3) (0.007(3) 0.000(3)
C(8) 2i 0.3059(5) 0.8473(5) 1.1282(3) 0.106(4) 0.104(4) 0.041(3) 0.051(4) (0.001(3) 0.000(3)
C(9) 2i 0.2096(5) 0.8099(5) 1.1069(3) 0.105(4) 0.097(4) 0.046(3) 0.057(3) 0.016(3) 0.013(3)
C(10) 2i 0.3745(4) 0.8316(3) 0.9445(3) 0.052(3) 0.049(3) 0.056(3) 0.024(2) (0.001(2) 0.004(2)
C(11) 2i 0.4199(4) 0.8233(3) 0.8285(3) 0.047(3) 0.055(3) 0.067(3) 0.026(2) 0.014(2) 0.016(2)
C(12) 2i 0.3930(4) 0.7595(3) 0.7603(3) 0.048(3) 0.055(3) 0.067(3) 0.028(2) 0.019(2) 0.021(2)
C(13) 2i 0.4563(4) 0.7680(4) 0.7139(4) 0.062(3) 0.070(3) 0.085(4) 0.037(3) 0.033(3) 0.029(3)
C(14) 2i 0.5466(4) 0.8417(4) 0.7366(4) 0.064(3) 0.087(4) 0.108(4) 0.031(3) 0.041(3) 0.030(3)
C(15) 2i 0.5729(5) 0.9045(5) 0.8033(4) 0.055(3) 0.074(4) 0.122(5) 0.018(3) 0.028(3) 0.020(3)
C(16) 2i 0.5098(4) 0.8967(4) 0.8486(4) 0.054(3) 0.064(3) 0.096(4) 0.018(3) 0.018(3) 0.012(3)
C(17) 2i (0.1141(6) 0.3717(7) 0.8152(6) 0.130(8) 0.180(9) 0.153(8) 0.040(7) 0.018(6) 0.090(7)
C(18) 2i (0.0607(5) 0.4391(5) 0.7873(5) 0.073(4) 0.111(5) 0.117(5) 0.027(4) 0.012(4) 0.039(4)
C(19) 2i (0.0678(4) 0.4443(4) 0.7084(4) 0.060(3) 0.072(3) 0.096(4) 0.019(3) 0.001(3) 0.033(3)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

2i 0.3384 0.2231 0.1519 0.225
H(53B) 2i 0.3008 0.2394 0.0760 0.225
H(54) 2i 0.4136 0.3713 0.1001 0.204
H(55A) 2i 0.4969 0.3758 0.2323 0.113
H(55B) 2i 0.4919 0.4572 0.2103 0.113
H(59) 2i 0.8249 0.4947 0.1194 0.083
H(60) 2i 0.6992 0.3580 0.0556 0.096
H(61) 2i 0.5543 0.3182 0.0849 0.093
H(62) 2i 0.8938 0.6309 0.2139 0.069
H(64) 2i 0.9954 0.7640 0.2085 0.089
H(65) 2i 1.1345 0.8973 0.2609 0.108
H(66) 2i 1.1497 0.9893 0.3745 0.114
H(67) 2i 1.0294 0.9501 0.4375 0.098
H(69A) 2i 0.3763 0.5797 0.5375 0.243
H(69B) 2i 0.3873 0.5247 0.5954 0.243
H(70) 2i 0.5373 0.5703 0.5829 0.187
H(71A) 2i 0.5111 0.6841 0.5020 0.147
H(71B) 2i 0.5323 0.6108 0.4559 0.147
H(75) 2i 0.9013 0.8692 0.6126 0.109
H(76) 2i 0.8002 0.8368 0.6932 0.123
H(77) 2i 0.6423 0.7382 0.6464 0.112
H(78) 2i 0.9364 0.8520 0.4944 0.084
H(79A) 2i 0.3141 0.7673 0.3302 0.280
H(79B) 2i 0.4265 0.8303 0.3523 0.280
H(80) 2i 0.4496 0.7277 0.3257 0.168
H(81A) 2i 0.2986 0.5698 0.2908 0.115
H(81B) 2i 0.4026 0.5972 0.3240 0.115
H(85) 2i 0.4217 0.5453 0.0179 0.088
H(86) 2i 0.2710 0.4843 0.0384 0.104
H(87) 2i 0.2449 0.5118 0.1584 0.101
H(88) 2i 0.5819 0.6412 0.0587 0.072
H(91) 2i 0.9418 0.9280 0.1794 0.084
H(92) 2i 0.9628 0.8669 0.0637 0.104
H(93) 2i 0.8483 0.7279 (0.0094 0.103
H(94) 2i 0.7119 0.6481 0.0300 0.089
H(95A) 2i 0.6563 0.9700 0.6333 0.266
H(95B) 2i 0.5996 1.0255 0.6282 0.266
H(96) 2i 0.6001 1.0090 0.5068 0.184
H(97A) 2i 0.6196 0.8865 0.4533 0.123
H(97B) 2i 0.6942 0.9132 0.5250 0.123
H(101) 2i 0.9213 1.1126 0.3427 0.080
H(102) 2i 0.9136 1.1892 0.4560 0.092
H(103) 2i 0.8022 1.1136 0.5194 0.093
H(104) 2i 0.8641 0.9797 0.2444 0.066

Table 2. continued.

Atom Site x y z Uiso

522 C52H44N4O4Th

H(1A) 2i (0.0857 0.5992 1.0426 0.155
H(1B) 2i (0.0896 0.5176 0.9801 0.155
H(2) 2i 0.0305 0.6153 0.9415 0.109
H(3A) 2i 0.0370 0.7529 1.0560 0.091
H(3B) 2i 0.0460 0.7655 0.9753 0.091
H(7) 2i 0.4234 0.8790 1.0876 0.087
H(8) 2i 0.3345 0.8677 1.1786 0.106
H(9) 2i 0.1745 0.8065 1.1440 0.096
H(10) 2i 0.4379 0.8548 0.9641 0.066
H(13) 2i 0.4388 0.7253 0.6682 0.081
H(14) 2i 0.5897 0.8479 0.7057 0.103
H(15) 2i 0.6338 0.9528 0.8180 0.108
H(16) 2i 0.5273 0.9410 0.8933 0.092
H(17A) 2i (0.1638 0.3188 0.7836 0.194
H(17B) 2i (0.1018 0.3773 0.8663 0.194
H(18) 2i (0.0123 0.4900 0.8219 0.128
H(19A) 2i (0.0735 0.4975 0.7055 0.096
H(19B) 2i (0.1240 0.3913 0.6778 0.096
H(23) 2i 0.2254 0.4575 0.6073 0.075
H(24) 2i 0.0798 0.3292 0.5634 0.087
H(25) 2i (0.0480 0.3252 0.6064 0.088
H(26) 2i 0.3246 0.6008 0.6903 0.062
H(27A) 2i 0.1457 0.9458 1.0139 0.218
H(27B) 2i 0.0928 0.9970 0.9849 0.218
H(28) 2i 0.2154 1.0823 0.9439 0.143
H(29A) 2i 0.3006 0.9838 0.9742 0.117
H(29B) 2i 0.3530 1.0887 1.0119 0.117
H(33) 2i 0.4432 1.0994 0.7280 0.094
H(34) 2i 0.4952 1.2178 0.8335 0.112
H(35) 2i 0.4302 1.1917 0.9365 0.113
H(36) 2i 0.3515 0.9487 0.6616 0.071
H(39) 2i 0.1091 0.5923 0.5121 0.087
H(40) 2i 0.2303 0.6197 0.4475 0.104
H(41) 2i 0.3695 0.7524 0.4886 0.106
H(42) 2i 0.3947 0.8545 0.6000 0.088
H(43A) 2i (0.1668 0.8605 0.8618 0.230
H(43B) 2i (0.0648 0.9432 0.8649 0.230
H(44) 2i (0.0091 0.8509 0.8381 0.159
H(45A) 2i (0.1770 0.6993 0.8391 0.104
H(45B) 2i (0.0772 0.7083 0.8583 0.104
H(49) 2i (0.1513 0.5710 0.5452 0.084
H(50) 2i (0.2813 0.5519 0.5925 0.099
H(51) 2i (0.2653 0.6173 0.7172 0.092
H(52) 2i 0.0107 0.6342 0.5562 0.067

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso



C(20) 2i 0.0162(4) 0.4494(3) 0.6775(3) 0.068(3) 0.054(3) 0.060(3) 0.022(2) (0.005(2) 0.023(2)
C(21) 2i 0.1038(4) 0.5296(3) 0.7039(3) 0.061(3) 0.049(2) 0.044(3) 0.024(2) 0.004(2) 0.020(2)
C(22) 2i 0.1826(4) 0.5322(3) 0.6758(3) 0.072(3) 0.053(2) 0.043(2) 0.033(2) 0.008(2) 0.016(2)
C(23) 2i 0.1731(4) 0.4564(3) 0.6244(3) 0.091(4) 0.056(3) 0.046(3) 0.040(3) 0.009(3) 0.014(2)
C(24) 2i 0.0862(5) 0.3793(4) 0.5985(3) 0.102(4) 0.051(3) 0.054(3) 0.035(3) (0.007(3) 0.007(2)
C(25) 2i 0.0101(5) 0.3771(4) 0.6247(3) 0.086(4) 0.052(3) 0.063(3) 0.021(3) (0.011(3) 0.015(2)
C(26) 2i 0.2749(4) 0.6097(3) 0.7022(3) 0.064(3) 0.059(3) 0.044(3) 0.038(2) 0.018(2) 0.016(2)
C(27) 2i 0.1456(7) 0.9893(8) 0.9909(7) 0.147(9) 0.146(9) 0.21(1) 0.039(7) 0.015(8) 0.053(8)
C(28) 2i 0.2210(7) 1.0405(6) 0.9663(5) 0.132(6) 0.137(6) 0.108(5) 0.087(5) 0.008(5) 0.023(5)
C(29) 2i 0.3077(6) 1.0416(5) 0.9688(4) 0.123(5) 0.097(4) 0.080(4) 0.075(4) (0.004(4) (0.004(3)
C(30) 2i 0.3438(5) 1.0591(4) 0.8972(4) 0.101(4) 0.066(3) 0.074(3) 0.054(3) 0.000(3) 0.001(3)
C(31) 2i 0.3114(4) 0.9855(4) 0.8319(3) 0.072(3) 0.053(3) 0.070(3) 0.039(3) 0.005(3) 0.012(2)
C(32) 2i 0.3523(4) 1.0007(4) 0.7697(3) 0.064(3) 0.058(3) 0.072(3) 0.036(2) 0.005(3) 0.020(2)
C(33) 2i 0.4190(4) 1.0890(4) 0.7708(4) 0.077(4) 0.060(3) 0.096(4) 0.032(3) 0.004(3) 0.025(3)
C(34) 2i 0.4494(5) 1.1599(4) 0.8329(5) 0.094(4) 0.058(3) 0.113(5) 0.033(3) (0.011(4) 0.016(3)
C(35) 2i 0.4104(5) 1.1433(4) 0.8944(5) 0.110(5) 0.058(3) 0.104(4) 0.048(3) (0.014(4) (0.003(3)
C(36) 2i 0.3282(4) 0.9302(4) 0.7027(3) 0.061(3) 0.064(3) 0.066(3) 0.035(3) 0.017(3) 0.028(2)
C(37) 2i 0.2673(4) 0.7860(4) 0.6223(3) 0.073(3) 0.073(3) 0.042(3) 0.048(3) 0.022(2) 0.024(2)
C(38) 2i 0.1798(4) 0.7069(4) 0.5954(3) 0.081(3) 0.068(3) 0.038(2) 0.048(3) 0.018(2) 0.016(2)
C(39) 2i 0.1664(5) 0.6452(4) 0.5302(3) 0.092(4) 0.087(3) 0.045(3) 0.053(3) 0.014(3) 0.008(3)
C(40) 2i 0.2389(5) 0.6621(5) 0.4911(3) 0.110(4) 0.117(4) 0.052(3) 0.073(3) 0.029(3) 0.011(3)
C(41) 2i 0.3224(5) 0.7404(5) 0.5162(4) 0.100(4) 0.126(5) 0.060(3) 0.067(4) 0.039(3) 0.025(3)
C(42) 2i 0.3371(5) 0.8019(5) 0.5824(3) 0.083(4) 0.098(4) 0.058(3) 0.054(3) 0.032(3) 0.032(3)
C(43) 2i (0.1045(8) 0.8814(8) 0.8576(7) 0.19(1) 0.168(9) 0.20(1) 0.085(8) 0.037(9) 0.000(9)
C(44) 2i (0.0722(7) 0.8231(7) 0.8411(5) 0.119(6) 0.146(6) 0.102(5) 0.065(5) 0.020(5) (0.037(5)
C(45) 2i (0.1155(5) 0.7228(5) 0.8263(4) 0.066(4) 0.127(4) 0.064(3) 0.050(3) 0.013(3) 0.009(3)
C(46) 2i (0.1255(4) 0.6767(4) 0.7453(3) 0.059(3) 0.079(3) 0.059(3) 0.039(3) 0.013(2) 0.018(2)
C(47) 2i (0.0438(4) 0.6885(3) 0.7174(3) 0.058(3) 0.060(3) 0.050(3) 0.034(2) 0.007(2) 0.018(2)
C(48) 2i (0.0546(4) 0.6465(3) 0.6418(3) 0.061(3) 0.054(2) 0.049(3) 0.028(2) 0.006(2) 0.015(2)
C(49) 2i (0.1446(4) 0.5968(4) 0.5957(3) 0.068(3) 0.065(3) 0.058(3) 0.021(3) 0.001(3) 0.008(3)
C(50) 2i (0.2220(4) 0.5858(4) 0.6235(4) 0.057(3) 0.082(4) 0.076(4) 0.014(3) (0.003(3) 0.010(3)
C(51) 2i (0.2120(4) 0.6255(4) 0.6983(4) 0.055(3) 0.084(4) 0.077(3) 0.024(3) 0.013(3) 0.018(3)
C(52) 2i 0.0243(4) 0.6581(3) 0.6078(3) 0.076(4) 0.049(3) 0.042(3) 0.031(3) 0.007(3) 0.011(2)
C(53) 2i 0.3451(6) 0.2604(6) 0.1201(7) 0.109(7) 0.167(9) 0.19(1) 0.019(6) 0.007(7) (0.034(8)
C(54) 2i 0.4178(6) 0.3436(6) 0.1376(6) 0.114(6) 0.150(7) 0.146(7) 0.011(5) 0.017(5) (0.034(6)
C(55) 2i 0.4962(5) 0.4028(4) 0.1911(4) 0.087(4) 0.060(3) 0.110(5) 0.030(3) (0.001(3) (0.006(3)
C(56) 2i 0.5898(4) 0.4304(3) 0.1653(3) 0.081(3) 0.045(2) 0.070(3) 0.029(2) (0.004(3) 0.009(2)
C(57) 2i 0.6665(4) 0.5170(3) 0.2032(3) 0.075(3) 0.045(2) 0.054(3) 0.031(2) 0.002(2) 0.013(2)
C(58) 2i 0.7542(4) 0.5416(3) 0.1840(3) 0.077(3) 0.049(2) 0.049(3) 0.034(2) 0.010(2) 0.016(2)
C(59) 2i 0.7656(5) 0.4794(4) 0.1298(3) 0.097(4) 0.062(3) 0.059(3) 0.044(3) 0.019(3) 0.016(2)
C(60) 2i 0.6916(5) 0.3977(4) 0.0927(3) 0.119(4) 0.058(3) 0.063(3) 0.047(3) 0.016(3) 0.007(3)
C(61) 2i 0.6048(5) 0.3743(4) 0.1107(3) 0.102(4) 0.045(3) 0.068(3) 0.030(3) (0.004(3) 0.001(2)
C(62) 2i 0.8363(4) 0.6265(3) 0.2209(3) 0.072(3) 0.060(3) 0.050(3) 0.040(3) 0.010(2) 0.018(2)
C(63) 2i 0.9283(4) 0.7758(3) 0.2923(3) 0.053(3) 0.055(3) 0.067(3) 0.027(2) 0.001(2) 0.014(2)
C(64) 2i 1.0018(4) 0.8009(4) 0.2548(4) 0.060(3) 0.072(3) 0.083(4) 0.028(3) 0.008(3) 0.017(3)
C(65) 2i 1.0849(4) 0.8808(5) 0.2860(4) 0.056(3) 0.083(4) 0.113(5) 0.023(3) 0.013(3) 0.017(3)
C(66) 2i 1.0939(5) 0.9355(5) 0.3539(4) 0.059(3) 0.072(4) 0.116(5) 0.010(3) (0.001(3) 0.007(3)
C(67) 2i 1.0222(4) 0.9120(4) 0.3916(4) 0.062(3) 0.066(3) 0.093(4) 0.024(3) (0.005(3) (0.002(3)
C(68) 2i 0.9380(4) 0.8314(3) 0.3620(3) 0.048(3) 0.056(3) 0.070(3) 0.025(2) (0.003(2) 0.009(2)
C(69) 2i 0.4127(7) 0.5616(8) 0.5638(6) 0.170(9) 0.169(9) 0.173(9) 0.026(8) 0.094(8) (0.043(8)
C(70) 2i 0.5010(6) 0.5884(7) 0.5565(5) 0.160(7) 0.128(6) 0.112(6) 0.019(6) 0.055(5) 0.006(5)
C(71) 2i 0.5420(6) 0.6479(6) 0.5057(4) 0.139(5) 0.101(5) 0.081(4) 0.018(4) 0.033(4) 0.020(4)
C(72) 2i 0.6477(5) 0.7103(4) 0.5375(4) 0.119(4) 0.066(3) 0.063(3) 0.043(3) 0.023(3) 0.020(3)
C(73) 2i 0.7101(5) 0.7311(4) 0.4874(3) 0.095(4) 0.057(3) 0.054(3) 0.045(3) 0.009(3) 0.015(2)
C(74) 2i 0.8055(5) 0.7926(4) 0.5157(3) 0.090(3) 0.068(3) 0.054(3) 0.050(3) 0.001(3) 0.004(2)
C(75) 2i 0.8376(6) 0.8301(5) 0.5937(4) 0.110(4) 0.100(4) 0.058(3) 0.059(4) 0.000(3) (0.002(3)
C(76) 2i 0.7779(6) 0.8107(5) 0.6419(4) 0.139(5) 0.109(5) 0.052(3) 0.063(4) 0.009(3) 0.003(3)
C(77) 2i 0.6833(6) 0.7512(5) 0.6135(4) 0.137(5) 0.089(4) 0.059(3) 0.057(4) 0.025(3) 0.022(3)
C(78) 2i 0.8740(4) 0.8185(4) 0.4692(3) 0.073(4) 0.068(3) 0.065(4) 0.043(3) (0.008(3) (0.002(3)
C(79) 2i 0.374(1) 0.7732(8) 0.3345(9) 0.28(1) 0.17(1) 0.23(1) 0.09(1) 0.10(1) 0.05(1)
C(80) 2i 0.3843(8) 0.7000(7) 0.3153(5) 0.145(6) 0.147(6) 0.117(6) 0.059(6) 0.074(5) 0.019(6)
C(81) 2i 0.3637(5) 0.6091(5) 0.2899(4) 0.069(4) 0.106(4) 0.088(4) 0.021(4) 0.026(3) 0.027(4)
C(82) 2i 0.3796(4) 0.5860(4) 0.2118(4) 0.055(3) 0.066(3) 0.078(3) 0.023(2) 0.006(3) 0.015(3)
C(83) 2i 0.4723(4) 0.6207(3) 0.2008(3) 0.058(3) 0.049(2) 0.061(3) 0.027(2) 0.005(2) 0.012(2)
C(84) 2i 0.4882(4) 0.6054(3) 0.1265(3) 0.064(3) 0.056(3) 0.057(3) 0.034(2) 0.002(2) 0.008(2)
C(85) 2i 0.4116(4) 0.5549(4) 0.0665(3) 0.074(3) 0.075(3) 0.063(3) 0.040(3) (0.008(3) 0.001(3)
C(86) 2i 0.3216(5) 0.5193(4) 0.0786(4) 0.067(3) 0.083(4) 0.087(4) 0.031(3) (0.018(3) (0.002(3)
C(87) 2i 0.3062(5) 0.5355(4) 0.1508(4) 0.060(3) 0.078(4) 0.095(4) 0.026(3) (0.003(3) 0.011(3)
C(88) 2i 0.5799(4) 0.6490(4) 0.1093(3) 0.077(4) 0.062(3) 0.047(3) 0.044(3) 0.006(3) 0.006(2)
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