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[[] Structure data of A-(BETS),GaBr, OC12 oat |

room temperature

Crystal data'and experimental details of A-(BETS),GaBr; oCl; ¢ at room temperature(293K).

chemical formula
temperature

formula weight

crystal color, habit
crystal dimension / mm
alA

b/A

cl/A

al’

B/

1

V/A3
space group
Z

dealc / g om™
Fooo

u(MoKa) / cm™*
diffractometer
radiation

scan type

20max /°

total reflection (unique)

No. observation (I>3.000(I))

No. Varables

Corrections

Ca0H1658SegGaBr; oClz o
293K

1444.94

black, needle

0.10 x 0.10 x 0.70
16.347(3)
18.661(4)

6.621(1)

98.40(2)

96.53(2)

112.44(1)
1814.8(7)

Pl

2

2.644

1342.00

116.15

Rigaku AFC7R
MoKa (A= 0.71069 A)
20-w

55.1

9077 (8357)

3578

347
Loréntz—polan'zation

absorption (trans factors: 0.6888-0.6999)
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S

structure solution
refinement

function minimized
least-squares weights
R, Rw

goodnedd of fit
Maximum peak / € /A>
Minimum peak / e /A3

Direct methods (SHELXS86)

full-matrix least-squares

Y o(|Fol|-|Fc|)*

0.044, 0.028
1.76
0.69
-0.75
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Table 1. Atomic coordinates, B;,,/Bes and occupancy

atom X y 2 B., oce
Se(1) 0.58611(9) -0.01647(8) -0.3142(2)  3.34(3) 1.0000
Se(2) 0.58830(9) -0.07706(8) 0.1090(2) 3.13(3) 1.0000
Se(3) 0.73914(9) 0.16353(8) -0.0736(2) 3.15(3) 1.0000
Se(4) 0.74753(9) 0.10634(é) 0.3532(2) 2.95(3) 1.0000
Se(5) 0.13278(9) 0.02545(8) -0.1855(2) 2.97(3) 1.0000
Se(6) 0.12950(9) 0.03198(8)  0.2424(2) 2.97(3) 1.0000
se(%) 0.28661(9) 0.20628(8) 0.0554(2) 2.76(3) 1.0000
Se(8) 0.28315(9) 0.15153(8) 0.4888(2) 2.92(3) 1.0000
Ga(l) 0.20876(8) 0.46456(8) 0.8734(2) - 283(3) 1.0000
Ci(1) 0.0884(1) 0.4673(1) 0.9971(3) 3.82(7) 1.404(8)
CI(2) 0.3390(1) 0.5640(1) 1.0582(3) - 4.50(5) 1.780(8)
CI(3) 0.2153(2) 0.3490(1) 0.8910(4) 4.18(8) 1.295(8)
CI(4) 0.1940(1) 0.4760(1) 0.5350(3) 3.88(6)  1.644(7)
- S(1) 0.4490(2) -0.1746(2) -0.5602(5) 3.84(9) 1.0000
s@) 0.4480(2) -0.2423(2) -0.0924(5) 3.81(9) 1.0000
S(3) 0.8605(3) 0.3336(2) 0.1211(5) 4.59(9) 1.0000
S(4) | 0.8784(2) 0.2715(2) 0.5914(5) 3.93(9) ~1.0000
5(5) -0.0207(2) -0.1270(2) -0.4173(5) 4.21(9) 1.0000
S(6) -0.0281(2) -0.1905(2) 0.0498(5) 4.38(9) 1.0000
S(7) 0.4225(2) 0.3773(2) 0.2810(5) 3.25(8) 1.0000
S(8) 0.4236(2) 0.3153(2) 0.72005)  3.28(8) 1.0000
C(1) 0.6346(7) 6.0086(7) -0.029(2) 2.4(3) 1.0000
c(2) 0.5093(8) -0.1233(6) -0.312(2) 2.7(3) ~1.0000
C(3) 0.5112(8) -0.1473(7) -0.137(2) 2.7(3) ©1.0000
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N

Table 1. Atomic coordinates, Bi,o/Beq and occupancy

X y

0.372(1) -0.2641(8)
0.397(1) -0.2969(9)
0.6971(7) 0.0804(6)
0.8107(7) 0.2372(7)
0.8162(7) 0.2140(6)
0.9292(8) 0.3904(7)
0.8890(8) 0.3678(7)
0.1774(7) 0.0518(6)
0.0470(7) -0.0762(7)
0.0436(7) -0.0989(6)
-0.0815(10) -0.2237(8)
-0.049(1) -0.2485(8)
0.2417(7) 0.1237(6)
0.3625(7) 0.2795(6)
0.3589(7) | 0.2575(7)
0.3868(7) 0.4206(7)
0.4279(8) 0.4142(6)
0.3200 -0.2537
0.3448 -0.3031
0.4427 -0.3137
0.3482 -0.3457
0.9870 0.3854
0.9450 0.4469
0.8303 0.3698

Z
-0.507(2)
-0.350(3)

0.073(2)
0.173(2)
0.348(2)
0.366(2)
0.554(2)
0.102(2)
-0.176(2)
0.006(2)
-0.379(2)
-0.205(2)
0.198(2)
0.298(2)
0.480(2)
0.500(2)
0.703(2)
-0.4638
-0.6366
-0.4147
-0.3548
0.3803
0.3709

0.5340

6.1(4)
7.8(5)
2.4(3)
2.4(3)
2.0(3)
3.0(3)
3.4(3)
2.2(3)
2.4(3)
2.6(3)
5.7(4)
5.8(5)
2.0(3)
1.9(3)
2.4(3)
3.1(3)
3.4(3)
6.5162
6.5162
7.8972
7.8972
3.4836
3.4836

3.7806

occ

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000
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Table 1. Atomic coordinates, Bi,o/B., and occupancy

atom X y z B, occ
H(8) 0.9246 0.4075 0.6766 3.7806 1.0000
H(9) -0.1427 -0.2290 -0.3621 6.1705 1.0000
H(10) -0.0902 -0.2617 -0.5042 6.1705 1.0000
H(11) ‘ 0.0062 -0.2512 -0.2382 6.2497 1.0000
H(12) -0.0908 -0.3024 -0.2126 6.2497 1.0000
H(13) 0.4003 0.4766 0.5013 3.8063 1.0000
H(14) 0.3216 0.3954 0.4884 ~3.8063 1.0000
H(15) 0.3980 0.4306 0.8115 4.0249 1.0000
H(16) 0.4894 0.4530 0.7364 4.0249 1.0000
B, = §7r2(U11(aa")2 + Uz (b0*)? + Usa(cc™)? + 2U13aa"bb* cos v + 2Uy3aa” cc* cos B + 2U3bb" cc* cos a)

10
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A

Table 2. Anisotropic Displacement Parameters

atom Un Uz Uss Ui Uss Uss
Se(1) 0.0545(10)  0.0264(8) 0.0303(8) 0.0010(7) 0.0006(7) 0.0072(7)
Se(2) 0.0523(10)  0.0283(8) 0.0277(8) 0.0042(7) 0.0079(7) 0.0071(7)
Se(3) 0.0515(9) 0.0264(8)  0.0273(8) 0.0021(7)  -0.0002(7) 0.0059(7)
Se(4) 0.0494(9)  0.0274(8)  0.0271(8) 0.0071(7) 0.0044(7) 0.0066(7)
Se(5) 0.0473(9) 0.0278(8)  0.0258(8) 0.0020(7) 0.0061(7) 0.0071(6)
Se(6) 0.0459(9) 0.0263(8)  0.0275(8) 20.0001(7) 0.0039(7) 0.0086(6)
Se(7) 0.0410(9) 0.0257(8)  0.0285(8) 0.0019(7) 0.0046(7) 0.0098(6)
Se(8) 0.0416(9) 0.0279(8)  0.0282(8) -0.0010(7) 0.0050(7) 0.0089(6)
Ga(l)  0.0283(8) 0.0342(9) 0.0421(9) 0.0093(7) 0.0040(6) 0.0096(7)
Cl(1) 0.037(2) 0.072(2) 0.048(2) 0.030(1) 0.020(1) 0.017(1)
cl(2) 0.033(1) 0.038(1) 0.073(2) -0.0048(9) -6.0088(10) 0.001(1)
CI(3) 0.045(2) 0.034(2)  0.082(2) 0.013(1) 0.010(1) 0.023(1)
Cl(4) 0.055(2) 0.069(2) 0.037(1) 0.037(1) 0.014(1) 0.019(1)
S(1) 0.052(2) 0.036(2) 0.033(2) -0.004(2) -0.004(2) 0.004(2)
S(2) 0.055(2) 0.029(2) 0.042(2) -0.004(2) 0.013(2) 0.008(2)
S(3) 0.078(3) 0.030(2) 0.039(2) -0.007(2) 0.003(2) 0.010(2)
S(4) 0.062(3) 0.036(2) 0.031(2) 0.003(2) -0.006(2) 0.003(2)
S(5) 0.058(3) 0.042(2) 0.033(2) -0.003(2) -0.007(2) 0.004(2)
S(6) 0.067(3) 0.031(2) 0.040(2) -0.011(2) 0.014(2) 0.006(2)
S(7) 0.044(2) 0.026(2)  0.040(2) -0.001(2) 0.007(2) 0.009(2)
5(8) 0.044(2) 0.034(2) 0.034(2) 0.006(2) -0.003(2) 0.001(2)
c(1) 0.035(8) 0.036(8) 0.025(7) 0.015(7) 0.015(6) 0.010(6)
C(2) 0.037(8) 0.013(7) 0.044(9) 0.003(6) 0.009(7) 0.002(6)
C(3) 0.043(8) 0.028(8) 0.031(8) 0.014(7) 0.004(7) 0.006(7)

11
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Table 2. Anisotropic Displacement Parameters (continued)

atom Up Use Usa Uss Uss Uzs

C(4) 0.09(1) 0.04(1) 0.06(1) -0.014(9) 0.010(9) 0.020(9)
C(5) 0.08(1) 0.05(1) 0.11(2) -0.025(9) -0.03(1) 0.03(1)
C(6) 0.033(7) 0.016(7) 0.036(8) . 0.004(6) 0.011(6) 0.002(6)
C(7) 0026(7)  0.026(8) 0.032(8) 0.007(6) 0.000(6) -0.001(6)
C(8) 0.030(7) 0.018(7) 0.029(7) 0.009(6) 0.003(6) 0.010(6)
C(9) 0.036(8) 0.031(8) 0.029(7) 0.001(6) -0.001(6) -0.001(6)
C(10) 0.053(9) 0.047(9) 0.026(7) 0.020(7) -0.003(6) 0.000(6)
c(11) 0.048(8) 0.020(7) 0.017(7) 0.016(6) 0.006(6) 0.003(6)
C(12) 0.031(7) 0.023(7) 0.036(8) 0.007(6) 0.014(6) 0.004(6)
C(13) 0.027(7) 0.016(7) 0.046(9) 0.000(6) 0.004(6) 0.005(6)
C(14) 0.09(1) 0.033(9) 0.06(1) -0.011(8) -0.003(9) 0.002(8)
C(15) 0.10(1) 0.034(10)  0.07(1) 0.007(9) 0.03(1) 0.003(9)
C(16) 0.042(8) 0.017(7) 0.024(7) 0.016(6) 0.008(6) 0.010(6)
C(17) 0.021(7) 0.020(7) 0.030(7) 0.002(5) 0.012(6) 0.010(6)
C(18) 0.024(7) 0.032(8)  0.035(8) 0.012(6) 0.005(6) 0.003(6)
C(19) 0.030(8) 0.035(8) 0.068(10) 0.007(6) 0.021(7) 0.001(7)
Cc(20) 0.047(9) 0.021(7) 0.051(9) 0.001(6) 0.021(7) -0.002(6)

The general temperature factor expression:

exp(—27r2(a*2U11h2 + b‘ngzkz + C*2U3312 + 2a* o* U12hk + 2a*c* U13hl + 2b*¢* U23k1))

12
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Table 3. Bond Lengths(A)

atom atom distance atom atom distance
Se(1) c() 1.88(1) Se(1) C(2) 1.91(1)
Se(2) c(1) 1.91(1) se(é) _ C(3) 1.90(1)
Se(3) C(6) 1.90(1) Se(3) c(7) 1.90(1)
Se(4) C(6) 1.85(1) Se(4) C(8) 1.90(1)
Se(5) c(11) - 1.88(1) Se(5) c(12) 1.90(1)
Se(6) c(11) 189(1) Se(6) C(13) 1.89(1)
Se(7) C(16) 1.88(1) Se(7) c(17) 1.90(1)
Se(8) c(16) 1.89(1) - Se(8) C(18) 1.90(1)
Ga(1) Cl(1) 9.230(3) Ga(1) CI(2) 9.281(2)
Ga(1) ) 2.219(3) Ga(1) Cl(4) 2.276(2)
S(1) c(2) 1.75(1) S(1) C(4) 1.78(1)
5(2) C(3) 1.77(1) S(2) C(5) 1.78(2)
S(3) C(7) 1.77(1) S(3) C(9) 1.79(1)
S(4) C(8) 1.75(1) S(4) c(10) - 1.80(1)
S(5) C(12) 1.74(1) 5(5) C(14) 1.77(1)
| 5(6) c(13) 1.75(1) S(6) C(15) 1.79(1)
S(7) oan 1) S(7) C(19) 1.82(1)
S(8) C(18) 1.75(1) S(8) C(20) | 1.84(1)
c(1) C(6) 1.35(1) C(2) C(3) 1.30(1)
C(4) cB) . 1.38(2) c(7) c®) - 130Q1)
C(9) C(10) 1.51(2) | C(11) c(6)  1.35(1)
L C(12) c(13) . 1.341) C(14) C(15) 1.42(2)
c(17) C(18) 1.33(1) c(19) C(20) 1.48(2)

13



atom
5(1)
5(2)
S(3)
5(4)

S(8)

5(6)
S(7)
S(8)
C(4)
C(4)
C(5)
C(5)
C(9)
C(9)
C(10)
C(10)
C(14)
C(14)
C(15)
C(15)
C(19)
C(19)
C(20)

C(20)

Table 4. Bond Lengths(A)

atom
H(1)
H(3)
H(5)
H(7)
H(9)
H(11)
H(13)
H(15)
H(1)
H(3)
H(1)
H(3)
H(5)
H(7)
H(5)
H(7)
H(9)
H(11)
H(9)
H(11)
H(13)
H(15)
H(13)

H(15)

distance

2.29

2.32

2.31

2.32

2.28

231

2.35

2.35

1.00

1.84

1.88

1.02

0.98

2.01

2.03

0.97

0.99

1.89

1.93

0.98

0.98

2.03

2.02

0.99

14

atom

H(2)

H(4)

H(6)
H(8)
H(10)
H(12)
H(14)
H(16)
H(2)
H(4)
H(2)
H(4)
H(6)
H(8)
H(6)
H(8)
H(10)
H(12)
H(10)
H(12)
H(14)
H(16)
H(14)

H(16)
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distance
2.29
2.32
2.31
2.31
2.28
2.31
2.35
2.36
0.97
1.89
1.96
0.95
0.98
2.05
2.06
0.97
0.97
1.93
1.96
0.96
0.98
2.00
2.00

0.96
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Table 5. Bond Angles(°)

atom
C(1)
C(6)
c(11)
C(16)
CI(1)
CI(1)
CI(2)
c(2)
C(7)
c(12)
c(17)

Se(1)

Se(2)

Se(1)
. Se(2)
5(2)
S5(2)
Se(3)
Se(3)
5(3)
Se(4)
S(3)
Se(5)

Se(6)

atom
Se(1)

Se(3)

c(1)
c(2)
C(3)
C(3)
C(5)
C(6)
C(7)
c(7)
G(8)
G(9)
C(11)

C(11)

atom
G(2)
C(7)
C(12)
c(17)
Cl(2)
Cl(4)
Cl(4)
C(4)
C(9)
C(14)
C(19)
Se(2)

C(6)

angle
94.1(5)
92.0(5)
93.6(5)
93.5(5)
111.87(10)
109.25(9)
109.31(9)
101.6(6)
102.5(5)
104.1(6)
95.4(5)

114.0(6)

121.6(9)

118.5(9)
111.9(6)
127.6(10)
123(1)
119.4(9)
110.4(6)
129.3(9)
118.7(9)
115.1(8)
114.4(5)

123.2(8)

16

atom

angle
93.0(5)
93.5(5)
93.4(5)
92.8(5)
108.5(1)
108.97(10)
108.9(1)

101.4(6)

100.0(5)

98.7(6)
102.6(6)
124.4(9)
111.1(6)
130.4(10)
120.4(9)
120(1)
115.3(5)
125.3(9)
120.3(9)
113.5(6)
127.8(9)
113.7(9)
122.3(8)

112.5(6)
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Table 5. Bond Angles(°) (continued)

atom atom atom angle atom atom atom angle
Se(5) C(12) C(13) 118.8(9) S(5) C(12) c(13)  128.7(9)
Se(6) Cc(13) S(6) 114.2(7) Se(6) C(13) C(12) 119.1(9)
5(6) c(13) | c(12) 126.5(9) 5(5) C(14) C(15) 119(1)
S(6) C(15) C(14) 119(1) Se(7) C(16) Se(8) 115.2(5)
Se(7) C(16) C(11) 122.3(8) Se(8) C(16) C(11) 122.2(8)
Se(7) c(17) S(7) 118.7(6) Se(7) c(17) C(18) 119.0(8)
S(7) C(17) C(18) 121.7(9) Se(8) C(18) 5(8) 114.3(6)
Se(8) C(18) c(17) 119.4(8) 5(8) C(18) C(17) 126.2(9)
S(7) C(19) C(20) 113.5(9) 5(8) C(20) C(19) 115.2(8)

17
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Table 6. Bond Angles(®)

atom “atom atom angle atom atom atom angle
c@2 - S H(1) 97.6 c(2) S(1) H(2) 124.5
C(4) S(1) H(1) 24.7 C(4) S(1) H(2) 23.8
H(1) S(1) H(2) 39.6 C(3) 5(2) H(3) 96.8
C(3) S(2) H(4) 122.6 C(5) S(2) H(3) 24.8
C(5) S(2) H(4) 22.1 H(3) S(2) H(4) 39.1
C(7) S(3) H(5) 98.9 C(7) 5(3) H(6) 124.6
C(9) S(3) H(5) 23.5 C(9) S(3) H(6) 23.5
H(5) 5(3) H(6) 39.2 C(8) S(4) H(7) 89.8
C(8) S(4) H(8) 123.1 C(10) S(4) H(7) 23.1
C(10) S(4)  H(8) 23.1 H(7) S(4) H(8) 392
C(12) S(5) H(9) 107.5 C(12) S(5) H(10) 122.7
C(14) 5(5) | H(9) 24.2 C(14) S(5) H(10) 23.7
H(9) S(5) H(10) 398 C(13) S(6) H(11) 88.4
C(13) S(6) H(12) 121.6 C(15) S(6) H(11) - 235
cus)  S(6) H(12) 23.0 | H(11) S(6) H(12) 39.3
c(17) S(7) H(13) 117.5 : c(17) S(7) H(14) 80.5
C(19) S(7) H(13) 22.9 C(19) S(7) H(14) 22.8
H(13) S(7) H(14) 38.5 C(18) S(8) H(15) 112.1
C(18) S(8) H(16) 115.6 C(20)  S(8) H(15) 234
C20)  S(8) H(16) 225 H(15)  S(8) H(16) 385
s(1) C(4) H(1) 107.4 S(1y  C(4) H(2) 108.9
S(1) C(4) H(3) 104.7 S(1) GC(4) H(4) 149.3
. C(5) C(4) H(1) 103.3 C(5) C(4) H(2) 111.5
C(5) C(4) H(3) 334 C(5) C(4) H(4) 28.7

18
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Table 6. Bond Angles(®) (continued)

atom atom atom angle atom atom atom angle
H(1) C(4) H(Z) = 1034 H(i) - Cc@) H(3) 136.2
H(1) C(4) H(4) 90.0 - H(2) C(4) H(3) 93.4
H(2) C(4) H(4) 90.7 H(3) C(4) H(4) 49.2
5(2) C(5) H(1) 108.4 S(2) C(5) H(2) 150.8
5(2) C(5) H(3) 108.7 S(2)  C(5) H(4) 113.0
C(4) C(5) H(1) 31.2 C(4) C(5) H(2) 21.6
C(4) C(5) | H(3) 98.8 C(4) C(5) H(4) 106.9
H(1) C(5) | H(2) 47.6 H(1) C(5) H(3) 129.6 N
H(1) C(5) H(4) 920 H(2) C(5) H(3)  85.2
H(2) o(5) H(4) 87.2 H(3) C(5) H(4) 103.6
5(3) C(9) H(5) 109.7 S(3) C(9) H(6) 109.7
S(3) C(9) H(7) 975 s@)  CO) H(8) 140.9
c(10)  C(9) H(5) 107.5 c(10)  C(9) H(6) 109.6
C(10) C(9) H(7) 27.5 C(10) C(9) H(8) 26.5
H(5) C(9) H(6) 104.7 H(5) C(9) H(7) 134.8
HB) () H(8) 965 H(s) C(9) H(7) 98.7
H(6) C(9) H(8) 90.1 H(7) c(9) H(8) 19
S(4) C(10) H(5) 96.5 S(4) C(10) H(6) 139.5
S(4) C(10)  H(7) 110.2 S(4) C(10)  H(8) 110.1
C(9) C(10) H(5) 27.4 : C(9) C(10) H(6) 26.7
c(9) C(10)  H(7) 106.6 c(9) C(10)  H(8) 109.5
H(5) C(10)  H(6) 44.6 H(5) c(10)  H(7) 134.0
H(5) C(10) H(8) 98.0 H(6) C(10) H(T) 96.3
1(6) C(10)  H(8) 89.8 H(7) c(10)  H(8) 106.5

19
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Table 6. Bond Angles(®) (continued)

atom atom atom angle atom  atom atom angle
S(5) C(14) H(9) 1084 S(5) C(14) H(10) 109.2
S(5) C(14) H(11) 104.9 S(5) C(14) H(12) 1478
C(15) C(14) H(9) 104.8 C(15) C(14) H(10) 109.2
C(15) C(14) H(11) - 30.2 C(15) C(14) H(12) 28.5
H(9) C(14) H(10) ~ 105.0 HO)  C(14) H(11) 134.5
H(9) C(14) H(12) 89.4 H(10) C(14) H(11) = 921
H(10) C(14) H(12) 90.9 H(11) C(14) H(12) 47.8
S(6) C(15) H(9) 105.2 ’ S(6) C(15) H(10) 147.4
S(6) C(15) H(11) 109.9 S(6) C(15) H(12) 110.7
C(14) C(15) H(9) 29.7 C(14) C(15) H(10) 27.7
C(14) C(15) H(11) 102.8 C(14) C(15) H(12) 106.7
H(9) C(15) H(10) 47.0 H(9) C(15) H(11) 132.0
H(9) C(15) H(12) 90.4 H(10) C(15) H(11) 87.7
H(10) C(15) H(12) 89.2 H(11) C(15) H(12) 106.1
S(7) C(19) H(13) 111.0 S(7) C(19) H(14) 111.1
S(7) C(19) H(15) 140.5 S(7) C(19) H(16) 104.5
C(20) C(19) | H(13) 108.5 C(20) C(19) H(14) 107.2
C(20) C(19) H(15) 27.5 C(20) C(19) H(16) 27.3
H(13) C(19) H(14) 105.1 H(13) C(19) H(15) 95.7
H(13) C(19) H(16) 89.5 H(14) C(19) H(15) 88.0
H(14) C(19) H(16) 132.7 H(15) C(19) H(16) 45.3
S(8) C(20) H(13) 142.3 S(8) C(20) H(14) = 105.6
S(8) C(20) H(15) 108.8 S(8) C(20) H(16) 110.4
C(19) C(20) H(13) 27.4 C(19) C(20) H(14) 27.8

20
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Table 6. Bond Angles(®) (continued)

atom
C(19)
H(13)
H(13)

H(14)

atom
C(20)
C(20)
C(20)

C(20)

atom
H(15)
H(14)
H(16)

H(16)

angle
108.9
45.5
88.8

133.7

21 .

atom
c(19)
H(13)
H(14)

H(15)

atom
C(20)

C(20)

- C(20)

C(20)

atom.
1(16)
H(15)
H(15)

H(16)

angle
107.8
96.1
89.3

105.3
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.~

C12 Gal o

C4 C13
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[II] Structure data of A-(BETS),GaBrq 3Cl3 7 at /

Crystal data and experimental details of k—(BETS)zGaBro,ng .7 at low temperature(7K).

chemical formula
temperature
formula weight
crystal color, habit
crystal dimension / mm
alA

b/A

cl/A

al’

p/°

VA3

space group

.

deate / g con
Fooo

w(MoKa) / cm™
diffractometer
radiation

scan type

26,@( /°

total reflection

No. observation (I>3.000(1))

No. Variables
Corrections

structure solution

C20H1688568G5;-Br0.3C13.7
7K

1369.37

black, needle

0.15 x 0.08 x 0.81
15.909(4)

18.430(5)

6.536(2)

98.67(2)

96.69(3)

111.97(2)

1732(1)

P1

2

2.628

1280.80

103.43

Mac Science DIP-320

MoKa(h= 0.71069 &)

Direct methods (SHELXS86)

N1
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refinement v full-matrix least-squares
function minimized Y w(|Fo|-|Fc|) 2

: : _ 1 2 LTI
least-squares weights W= T [ L (Fo)ys—Fo
R, Rw 0.066, 0.077
goodnedd of fit 3.59
‘Maximum peak / €/A3 271

Minimum peak / e /A% -2.22
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Table 1. Atomic coordinates, Biso/Beg and occupancy

atom x y 2 Beg oce
Se(1) 0.58612(8) 0.01476(8)  -0.3207(2) 1.60(2) 1.0000
Se(2) 0.58900(8) -0.07797(8) 0.1068(2) 1.55(2) . .  1.0000
Se(3) 0.74255(8) 0.16556(8) -0.0810(2) 1.56(2) 1.0000
Se(4) 0.75223(8) 0.10758(8) 0.3530(2) 1.52(2) 1.0000
Se(5) 0.12759(8) 0.02424(8) -0.1881(2) 1.57(2) 1.0000
Se(6) 0.12541(8) -0.03376(8) 0.2478(2) 1.55(2) 1.0000
" Se(7) 0.28429(8) 0.20710(8) 0.0515(2) 1.55(2) 1.0000
Se(8) 0.28259(8) 0.15037(8) 10.4917(2) 1.54(2) 1.0000
Ga(1) 0.21079(9) | 0.46839(9) 0.8767(2) 1.63(3) 1.0000
CI(1) 0.0892(2) 0.4689(2) 1.0024(5) 1.86(7) 1.03(1)
Cl(2) - 0.3395(1) 0.5677(1) 1.0577(4) 1.67(5) 1.32(1)
C1(3) 0.2199(2) 0.3538(2) 0.8927(5) 1.98(7) 1.05(1)
Cl(4) 0.1953(2) 0.4792(2) 0.5428(4) 1.87(6) 1.17(1)
s(1) 0.4469(2) -0.1745(2) -0.5708(5) 1.71(6) 1.0000
S(2) 0.4435(2) -0.2447(2) -0.0952(5) 1.78(6) 1.0000
5(3) . 0.8627(2) 0.3384(2) 0.1136(5) 1.87(6) 1.0000
S(4) 0.8865(2) 0.2748(2) 0.5915(5) 1.70(6) 1.0000
S(5) -0.0245(2) -0.1320(2) -0.4219(5) 1.78(6) 1.0000
S(6) '-0.0323(2) : -0.1959(2) 0.0550(5) 1.61(6) 1.0000
S(7) 0.4237(2) 0.3798(2) 0.2774(5) 1.59(6) 1.0000
S(8) 0.4280(2) 0.3157(2) 0.7219(5) 1.65(6) 1.0000
C(1) 0.6355(8) | 0.0066(7) -0.030(2) 1.4(2) 1.0000
C(2) 0.5087(8) -0.1219(7) -0.322(2) 1.5(2) ©1.0000
c@) . 0.5093(8) -0.1484(8) -0.143(2) 182) 10000




RS
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Table 1. Atomic coordinates, Biso/Beq and occupancy

atom b y z Beg occ

C(4) 0.3597(9)  -0.2616(8) 05092)  20(2) 1.0000
C(5) 0.4005(9) -0.3031(8)  -0.358(2) 2.0(2) 1.0000
C(6) 0.6992(7) 0.0826(7) 0.069(2) 1.2(2) 1.0000
C(7) 0.8160(8) 0.2410(7) 0.166(2) 1.2(2) 1.0000
C(8) 0.8226(8) 0.2162(7) 0.347(2) 1.5(2) 1.0000
C(9) 0.9340(8) 0.3960(7) 0.367(2) 1.4(2) 1.0000
C(10) 0.8915(8) 0.3718(7) 0.554(2) 1.6(2) 1.0000
c(11) 0.1730(7) 0.0485(7) 0.103(2) 1.1(2) 1.0000
C(12) 0.0434(8) -0.0787(7) -0.180(2) 1.3(2) 1.0000
C(13) 0.0405(8) -0.1034(7) 0.003(2) 1.5(2) 1.0000
C(14) -0.0943(8) -0.2298(7) -0.380(2) 1.5(2) 1.0000
C(15) -0.0491(8) -0.2564(7) -0.202(2) 1.6(2) 1.0000
C(16) 0.2376(8) 0.1240(7) 0.198(2) 1.5(2) 1.0000
C(17) 0.3616(8) 0.2800(7) 0.300(2) - 1.3(2) 1.0000
C(18) 0.3607(8) 0.2558(7) 0.486(2) 1.6(2) 1.0000
C(19) 0.3886(8) 0.4239(7) 0.503(2) 1.5(2) 1.0000
C(20) 0.4316(9) 0.4158(8) 0.712(2) 1.9(2) 1.0000
H(1) 0.3160 -0.2453 -0.4430 2.3975 1.0000
H(2) 0.3265 -0.2992 -0.6367 $2.3975 1.0000
H(3) 0.4498 ' -0.3123 -0.4141 2.3611 1.0000
H(4) 0.3541 -0.3539 -0.3529 2.3611 1.0000
H(5) 0.9915 0.3889 0.3738 1.6784 " 1.0000
H(6) 0.9478 0.4512 0.3696 1.6784 1.0000
H(7) | 0.8302 0.3701 0.5348 1.9282 1.0000



Table 1. Atomic coordinates, B;,,/B., and occupancy

atom
H(8)

H(9)

H(10)
H(11)
H(12)
H(13)
H(14)
H(15)

H(16)

B.,

0.9261

-0.1515

-0.1070

0.0093

-0.0871

0.4049

0.3231

0.3999

0.4943

0.4109

-0.2293

-0.2678

-0.2544

-0.3106

0.4794

0.3986

0.4302

0.4533

0.6777

-0.3474

-0.5078

-0.2291

-0.1975

0.5012

0.4882

0.8190

0.7443

10

1.9282

1.7754

1.7754

1.9339

1.9339

1.7710

1.7710

2.1586

2.1586
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occe

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

8
§7r2(U11(aa")2 + Usza(b6*)% + Usa(cc*)? + 2U9aa*bb” cosy + 2U 3aa™ce* cos f + 2Uz3bb* cc* cos a)
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Table 2. Anisotropic Displacement Parameters

atom Uy Uss Uss Ut Uss Uss
Se(1) 0.0203(6)  0.0227(7)  0.0140(6) 0.0088(5)  -0.0049(5)  -0.0034(5)
Se(2) 0.0188(6)  0.0211(6)  0.0154(7) 0.0082(5)  -0.0037(5)  -0.0031(5)
Se(3) 0.0189(6)  0.0211(6)  0.0155(7) 0.0081(5)  -0.0046(5)  -0.0036(5)
Se(4) 0.0197(6)  0.0216(6)  0.0137(6) 0.0088(5)  -0.0033(5)  -0.0024(5)
Se(5) 0.0196(6) 0.0224(6)  0.0140(6) 0.0086(5)  -0.0037(5)  -0.0032(5)
Se(6) 0.0183(6) 0.0212(7)  0.0154(7) 0.0078(5)  -0.0042(5)  -0.0037(5)
Se(7) 0.0187(6) 0.0212(7)  0.0150(7) 0.0076(5)  -0.0042(5)  -0.0029(5)
- Se(8) 0.0185(6)  0.0212(6)  0.0148(6) 0.0079(5)  -0.0041(5)  -0.0032(5)
Ga(1) 0.0192(7) 0.0239(7)  0.0155(7) 0.0100(6)  -0.0048(6)  -0.0047(6)
CI(1) 0.021(2) 0.029(2) 0.017(2) 0.012(1)  -0.005(1) -0.604(1)
C1(2) 0.017(1) 0.023(1) 0.018(1) 0.0078(9)  -0.0055(9)  -0.0054(10)
C1(3) 0.022(2) 0.027(2) 0.022(2) 0.011(1) -0.005(1) -0.005(1)
Cl(4) 0.022(1) 0.028(2) 0.019(2) 0.013(1) -0.006(1) -0.005(1)
S(1) 0.021(1) 0.622(2) 0.016(2) 0.007(1) -0.007(1) "-0.004(1)
5(2) 0.022(2) 0.022(2) 0.019(2)  0.009(1) -0.004(1) -0.004(1)
S(3) 0.025(2) 0.022(2) 0.018(2) 0.008(1) -0.007(1) -0.006(1)
S(4) 0.019(1) 0.021(2) 0.020(2) 0.007(1) -0.006(1) -0.003(1)
S(5) 0.022(1) 0.020(2) 0.019(2) 0.007(1) -0.007(1) -0.006(1)
S(6) 0.020(1) 0.020(2) 0.015(2) 0.004(1)°  -0.002(1) -0.003(1)
S(7) 0.019(1) 0.019(2) 0.018(2) 0.006(1) -0.003(1) -0.002(1)
S(8) 0.019(1) 0.022(2) 0.018(2) 0.007(1) -0.004(1) -0.003(1)

The general temperature factor expression:

exp(—27r2(a*2U11h2 + b*QngkQ + C"‘nggl2 + QG*b*Ulghk + QG*C*UlahI + Qb*C*UgakI))

11

o~~~
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Table 3. Bond Lengths(4)

atom atom distance atom atom distance
Se(1) c(1) 1.90(1) Se(1) C(2) 1.89(1)
Se(2) o) - 1.86(1) Se(2) c(3) 1.92(1)
Se(3) ce6) . L89(1) Se(3) c(7) 1.91(1)
Se(4) C(6) 1.87(1) Se(4) o® 1.90(1)
Se(5) c(11) 1.89(1) Se(5) c(12) 1.88(1)
Se(6) c(11) 1.87(1) Se(6) c(13) 1.92(1)
Se(7) C(16) 1.88(1) Se(7) C(17) 1.91(1)
Se(8) C(16) 1.90(1) Se(8) C(18) 1.88(1)
Ga(l) c1(1) 9.179(3) Ga(l)’ Ci(2) 2.236(2)
Ga(1) C1(3) 2.188(4) Ga(1) ogey - 221809
S(1) c(2) 1.75(1) S(1) C(4) 1.82(1)
S(2) C(3) 1.79(1) S(2) C(5) 1.80(1)
S(3) c(7) 1.77(1) S(3) C(9) 1.83(1)
S(4) 0(8) 1.75(1) S(4) C(10) 1.81(1)
S(5) c(12) 1.74(1) | S(5) C(14) 1.81(1)
S(6) C(13) 1.77(1) S(6) C(15) 1.80(1)
S(7) c(17) 1.77(1) S(7) c(19) 1.81(1)
S(8) C(18) 1.74(1) S(8) C(20) 1.84(1)
G(1) c(6) 1.39(2) C(2) C(3) 1.33(2)
C(4) C(5) 1.57(2) oy c(8) 1.34(2)
c(9) C(10) 151(2) c(11) C(16) 1.39(2)
c(12) C(13) 1.34(2) C(14) c(15) 1.54(2)
c(17) C(18) 1.36(2) C(19) C(20) 1.52(2)

12
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Table 4. Bond Lengths(A)

atom
H(1)
H(3)
H(5)
H(7)
H(9)
H(11)
H(13)
H(15)
H(1)

H(3)

distance
2.32
2.29
2.31
2.31
2.30
2.29
2.30

2.33

0.97

2.08

2.08

0.96

0.97

2.02

2.03

0.96

0.96

2.07

2.06

0.95

0.96

2.04

2.05

0.96

13

distance
2.32
2.30
231
2.31
2.30
2.29
2.30
2.33
0.96
2.09
2.09
0.96
0.95
2.03
2.04
0.96
0.95
2.07
2.06
0.56
0.96
2.03
2.04

0.96
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Table 5. Bond Angles(°®)

atom atom atom angle atom atom atom -~ angle
c(1) Se(1) c(2) 93.1(5) | c(1) Se(2) c(3) 92.9(5)
C(6) Se(3) C(7) 92.5(5) C(6) Se(4) c(8) 93.4(5)
c(11)  Se(5) c(12)  93.0(5) C(11)  Se(6) c(13)  923(5)
c(16)  Se(7) cury  92.5(5) C(16)  Se(8) C(18)  93.5(5)
ci(1) Ga(1)  Cl(2) 111.9(1) ci(1) Ga(l). CI(3) 108.1(1)
cl(1) Ga(l)  Cl(4) 109.3(1) CI(2) Ga(l)  C\(3) 109.3(1)
C1(2) Ga(1) Ci(4) 109.6(1) C1(3) Ga(1) Cl(4) 108.6(1)
c(2) S(1) C(4) 101.9(6) C(3) S(2) o(5) 101.6(6)
C(7) S(3) c(9) 101.5(6) c(8) S(4) C(10) 99.7(6)
c(12) S C(14)  106.0(6) ca3)  S(6) c(1s)  97.7(6)
c@7) S(7) C(19) 94.9(6) C(18) S(8) C(20) 104.9(6)
Se(1) c(1) Se(2) 115.7(6) Se(1) c(1) o) 1202(9)
Se(2) c(1) (6) 124.0(9) Se(1) C(2) S(1) 112.8(7)
Se(1) ) C(3) 118.8(9) S(1) c(2) c(3) 128.4(10)
Se(2) c(3) S(2) 111.7(7) Se(2) C(3) C(2) 119.4(9)
S(2) C(3) C(2) 128.9(10) S(1) C(4) C(5) 113.0(9)
S(2) C(5) C(4) 113.2(9) Se(3) c(6) Se(4) 115.8(6)
Se(3) C(6) c(1) 121.5(9) ‘Se(4) C(6) c(1) 122.6(9)
Se(3) C(7) 5(3) 110.6(6) Se(3) C(7) C(8) 119.4(9)
S(3) c(7) C(8) 129.9(9) Se(4) C(8) S(4) 114.4(7)
Se(4) C(8) (1) 118.6(9) S(4) C(8) C(7) 126.9(10)
5(3) C(9) C(10)  114.4(8) S(4) c(o)  C(9) 112.8(9)
Se(5) c(il)  Se(s) 116.3(6) Se(5) c(l)  C(16) 120.2(9)
Se(6) c(11)  C(16) 123.5(9) Se(5) c(12)  S() 113.6(7)

15
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Table 5. Bond Angles(®) (continued)

atom atom atom angle atom atom atom angle
Se(5) c(12) c(13) 119.3(9) S(5) C(12) C(13) 127.0(9)
Se(6) C(13) S(6) 112.6(7) Se(6) C(13) C(12) 118.9(9)
S(6) C(13) c(12) 128.5(9) S(5) c(14) C(15) 113.8(8)
S(6) C(15) C(14) 113.9(9) Se(7) C(16) Se(8) 115.7(6)
Se(7) C(16) C(11) 123.4(9) Se(8) C(16) C(11) 120.9(9)
Se(7) C(17) S(7) 117.2(7) Se(7) C(17) C(18) 119.7(9)
s(7) C(17) C(18) 122.9(9) Se(8)  C(18) S(8) 117.2(7)
Se(8) C(18) c(17) 118.5(9) S(8) C(18) c(17) 124.3(10)
S(7) C(19) C(20) 113.9(9) S(8) C(20) C(19) 114.9(9)

16
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Table 6. Bond Angles(®)

atom atom atom angle atom atom atom angle
C(2) S(1) H(1) 93.7 C(2) S(1) H(2) 124.5
C(4) S(1) H(1) 23.3 C(4) S(1) H(2) 22.9
H(1) S(1) H(2) 39.1 C(3) 5(2) H(3) 94.4
C(3) S(2) H(4) 124.4 C(5) S(2) H(3) 23.2
C(5) S(2) H(4) 233 H(3) S(2) H@) 39.5
C(7) S(3) H(5) 97.1 C(7) S(3) H(6) 123.4
C(9) S(3) H(5) 23.6 C(9) S(3) H(6) 23.0
H(5) 5(3) H(6) 39.2 C(8) S(4) H(7) 88.7
C(8) S(4) H(8) 122.7 C(10) S(4) H(7) 23.1
C(10) S(4) H(8) 23.0 H(7) S(4) H(8) 39.3
C(12) 5(5) H(9) 105.7 C(12) S(5) H(10) 125.5
C(14) S(5) H(9) 233 C(14) S(5) H(10) 23.2
H(9) 5(5) H(10) 39.5 C(13) 5(6) H(11) 86.3
C(13) S(6) H(12) 121.2 C(15) S(6) H(11) 23.3
C(15) S(6) H(12) 23.6 H(11) S(6) H(12) 39.6
c(17) S(7) H(13) 117.6 C(17) S(7) H(14) 801
C(19) S(7) H(13) 23.3 C(19) S(7) H(14) 23.3
H(13) S(7) H(14) 39.4 | C(18) S(8) H(15) 112.9
C(18) S(8) H(16) 118.2 C(20) 5(8) H(15) 23.1
C(20) S(8) H(16) 22.9 H(15) S(8) H(16) 38.9
S(1) C(4) H(1) 109.0 S(1) C(4) H(2) 109.5
5(1) C(4) H(3) 95.7 S(1) C(4) H(4) 138.0
C(5) C(4) H(1) 108.3 o) Cd) H(2) 109.6
C(5) C(4) ‘H(3) 26.0 C(5) C(4) H(4) 25.6

17
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Table 6. Bond Angles(°) (continued)

atom atom atom angle atom atom atom angle
H(1) C(4) H(2) 107.3 H(1) C(4) H(3) 133.9
H(1) C(4) H(4) 98.4 H(2) C(4) H(3) 9.8
H(2) C(4) H(4)  91.2 H(3) C(4) H(4) 43.7
5(2) C(5) H(1) 95.7 5(2) C(5) H(2) 138.0
5(2) C(5) H(3) 108.9 S(2) C(5) H(4) 108.8
0 c(5) H(1) %9 Ca) c(5) H(2) 25 5
C(4) C(5) H(3) 108.2 C4) C(5) H(4) 109.4
H(1) C(5) H(2) 436 H(1) C(5) H(3) 134.1
H(1) C(5) H(4) 99.2 H(2) C(5) H(3) 98.7
H(2) C(5) H(g) o1 H(3) C(5) H(4) 108.1
S(3) o(9) H(5) 107.6 S(3) C(9) H(6) 108.4
S(3) C(9) H(7) 96.1 S(3) c(9) H(8) 139.9
c10) () H(5) 108.5 C(10) . C(9) H(6) 110.2
c10)  G(9) H(7) 26.7 cao)  C() H(8) 26.3
H(5) C(9) H(6) 107.5 H(5) C(9) H(7) 134.8
H(5) C(9) H(8) 98.9 H(6) C(9) H(T) 100.4
H(6) G(9) H(8) 91.1 | H(7) c(o)  H() 44.9
S(4) C(10)  H(5) 94.3 S(4) C(10) H(6) 137.9
S(4) C10)  H(7) 108.9 S(4) C10)  H(8) 109.0
C(9) C(10)  H(5) 26.9 c(9) C(10) H(6) 26.0
C(9) C0)  H(7) 108.4 (9) C(10)  H(8) 109.5
H(5) C(10)  H(6) 448 H(5) c(10)  H(7) 134.8
H(5) C(10) H(8) 99.5 H(6) C(10) H(7) 99.0
H(6) C(10)  H() 90.6 H(7) Ca0)  H(8) 108.2

18
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Table 6. Bond Angles(°) (continued)

atom atom atom angle atom atom atom angle
S(5) C(14) H(9) 108.4 S(5) C(14)  H(10) 1086
S(5) C(14) H(11) 98.1 sy C(14) H(12) 139.6
C(15) C(14) H(9) 108.5 C(15) C(14) H(10) 108.9
C(15) C(14) H(11) 25.8 Cc(15)  C(14) H(12) 26.0
H(9) C(14) H(10) 108.4 H(9) C(14) H(11) 134.3
H(9) C(14) H(12) 96.2 ﬁ(m) C(14) H(11) 96.9
H(10) C(14) H(12) 92.4 H(11) C(14) H(12) 44.0
S(6) - C(15) H(9) 97.9 5(6) C(15) H(10) 139.7
S(6) C(15) H(11) 108.2 s) (19 H(12) 107.8
Cc(14)  C(1%) H(9) 26.2 . C(14) C(15) H(10) 259
C(14) C(15) H(11) 109.2 C(14) C(15) H(12) 109.3
H(9) C(15) H(10) o H(9) C(15) H(11) 135.4
H(9) C(15) H(12) 96.9 H(10) C(15) H(11) 97.1
H(10) C(15) H(12) 92.8 H(11) C(15) H(12) 108.2
S(7) C(19) H(13) 108.2 S(7) C(19) H(14) 108.3
S(7) C(19) H(15) 139.7 S(7) C(19) H(16) 105.0
C(20) C(19) H(13) 109.3 C(20) C(19) H(14) 108.8
C(20) 0(19)' H(15) 26.6 -C(20) C(19) H(16) 26.5
H(13) C(19) H(14) 108.2 H(13) C(19) H(15) 99.0
H(13) C(19) H(16) 90.1 H(14) C(19) H(15) 89.9
H(14) C(19) H(16) 133.9 H(15) C(19) H(16) 44.8
S(8) C(20) H(13) 140.2 s@®y  C(20) H(14) 105.6
S(8) C(20) H(15) 108.5 S(8) C(20) H(16) 108.9
C(19) C(20) H(13) 26.2 C(19) C(20) H(14) 26.4

19
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Table 6. Bond Angles(®) (continued)

atom atom atom angle atom atom atom angle
C(19) C(20) H(15) 108.2 C{19) C(20) H(16) 108.2
H(13)  C(20)  H(14) 446 H(13)  C(20)  HQ5) 982
H(13)  C(20)  H(16) 893 H(4)  C(0)  H(5)  89.6
H(14) G(20) H(16) 133.2 H(15)  C(20) H(16) 107.9

20




© 1998 American Chemical Society, J. Am. Chem. Soc., Tanaka ja9827806 Supporting Info Page 33




7K.

Crystal data and experimental details of A-(BETS), GaBr 3Cl, 7 at low temperature(7K).

chemical formula
temperature

formula weight

crystal color, habit
crystal dimension / mm
alA

b/ A

c/A

al’

B/

y/°

V/A>
space group
Z

deale / g cm™

Fooo

uw(MoKa) / ecm™?
diffractometer

radiation

scan type

20max /°

total reflection

No. observation (I>3.00a(1))
No. Variables

Corrections

structure solution

Co0H165gSegGaBry 3Cl; 7
7K

1413.82

black, needle

0.20 x 0.10 x 0.50
16.00(1)

18,42(1)

6.535(5)

98.79(5)

95.49(7)

112.10(4)

1738(2)

P1

2

2.701

1316.80

113.74

Mac Science DIP-320
MoKa(A= 0.71069 A)
60.6

6234

4636

Direct methods (SHELXS86)
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[III] Structure data of A-(BETS),GaBr; 3Cl; 7 at

i
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refinement

function minimized

R, Rw

goodnedd of fit
Maximum peak / ¢/A3
Minimum peak / ¢ /A3

least-squares weights

full-matrix least-squares

Z(D(IFO|—|FC|)2

w = ol(lpo) = |o?(Fo)+P_Fo? N
0.061, 0.083

4.96

2.30

-1.77



—
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Table 1. Atomic coordinates, Biso/Begq and occupancy

atom X y 2 B oce
Se(1) 0.58643(9) -0.01455(8) -0.3204(2) 0.71(3) 1.0000
Se(2) 0.58940(9) -0.07778(8) 0.1069(2) 0.73(3) 1.0000
Se(3) 0.74262(9) 0.16559(8) -0.0816(2) 0.66(3) 1.0000
Se(4) 0.75222(9) 0.10726(8) 0.3518(2) 0.72(3) 1.0000
Se(5) 0.12844(9) 002449(8)  -0.1875(2) 0.70(3) 1.0000
Se(6) 0.12645(9) -0.03345(8) 0.2483(2) 0.71(3) 1.0000
Se(7) 0.28489(9) 0.20681(8) 0.0514(2) 0.69(3) 1.0000
Se(8) 0.28279(9) 0.15053(3) 0.4916(2) 0.70(3) 1.0000
Ga(1) 0.2098(1) 0.46685(9) 0.8748(3) 0.79(3) 1.0000
(1) 0.0868(2) 0.4669(2) 1.0008(5) 1.16(7) 1.20(1)
CI(2) 0.3402(1) 0.5682(1) 1.0610(3) 0.43(4) 1.66(1)
cl(3) 0.2200(2) 0.3521(2) 0.8911(5) 0.86(7) 1.06(1)
Cl(4) 0.1950(1) 0.4783(1) 0.5335(4) 1.03(5) 1.55(1)
S(1) 0.4469(2) -0.1737(2) -0.5681(6) 0.87(7) 1.0000
5(2) 0.4449(2) -0.2441(2) -0.0964(6) 0.97(7) 1.0000
S(3) 0.8625(2) 0.3383(2) 0.1125(6) 0.82(7) 1.0000
S(4) 0.8851(2) 0.2740(2) 0.5916(6) 0.88(7) 1.0000
5(5) -0.0239(2) -0.1309(2) 0.4217(6) 0.78(7) 1.0000
S(6) -0.0316(2) -0.1949(2) 0.0551(6) 0.92(7) 1.0000
S(7) 0.4244(2) 0.3790(2) 0.2759(6) 0.82(7) 1.0000
S(8) 0.4272(2) 0.3157(2) 0.7229(6) 0.88(7) 1.0000
c(1) 0.6381(9) 0.0074(8) -0.041(2) 0.8(2) 1.0000
c(2) 0.5092(9) -0.1213(8) -0.322(2) 0.7(2) 1.0000
c(3) 0.5110(9) -0.1487(8) -0.148(2) 0.8(2) 1.0000
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Table 1. Atomic coordinates, Bi,,/B.q and occupancy

atom
C(4)
C(5)

- C(6)
C(7)
C(8)
C(9)
C(10)
c(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
H(1)
H(2)
H(3)
H(4)
H(5)
H(6)

H(7)

x y
0.3623(9) -0.2592(8)
0.4013(10) -0.3024(8)
0.7015(9) 0.0813(8)
0.8165(9) 0.2399(8)
0.8229(9) 0.2157(8)
0.9349(10) 0.3960(8)
0.889(1) 0.3713(9)
0.1767(9)  0.0503(8)

| 0.0440(9) -0.0789(8)
0.0433(9) -0.1035(8)
-0.0924(10) -0.2293(8)
-0.0460(9) -0.2557(8)
0.2410(9) 0.1240(8)
0.3636(9) 0.2797(8)
0.3622(9) 0.2567(8)
0.3856(10) 0.4234(8)
0.4300(10) 0.4170(8)
0.3199  .0.2436
0.3292 -0.2967
0.4502 -0.3120
0.3547 | -0.3534
0.9916 0.3872
0.9512 0.4516
0.8270 0.3695

2
-0.509(2)
-0.362(2)

0.057(2)
0.159(2)
0.343(2)
0.362(2)
0.560(2)
0.097(2)
-0.181(2)
0.003(2)
-0.378(2)
-0.208(2)
0.189(2)
0.292(2)
0.478(2)
0.508(2)
0.716(2)
-0.4387
-0.6363
-0.4215
-0.3606
0.3687
0.3628

0.5405

0.7(2)
1.0(2)
0.8(2)
0.5(2)
0.9(2)
1.0(2)
1.2(3)
0.7(2)
0.8(2)
0.7(2)
1.0(2)
0.8(2)
0.9(2)
0.8(2)
0.8(2)
1.1(2)
1.0(2)
0.8470
0.8470
1.1607
1.1607
1.1735
1.1735

1.6106

oce

1.0600
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

1.0000

© 1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000
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Table 1. Atomic coordinates, Bj,,/B., and occupancy

atom X y z Be, occ

H(8) : 0.9217 0.4105 0.6864 1.6106 1.0000
H(9) -0.1480 -0.2291 -0.3372 1.2406 1.0000
H(10) -0.1069 -0.2677 -0.5062 1.2406 1.0000
H(11) 0.0137 -0.2501 -0.2401 1.0141 ' 1.0000
H(12) -0.0804 -0.3105 -0.2098 1.0141- 1.0000
H(13) 0.4002 0.4788 0.5056 1.3342 1.0000
H(14) 0.3209 0.3966 0.4939 1.3342 1.0000
H(15) 0.3991 0.4313 ' 0.8245 1.2293 1.0000
H(16) 0.4924 0.4548 0.7463 1.2293 1.0000

8
Bey = §7r2(U11(aa*)2 + Usza(bb*)? + Usa(cc*)? + 2U 5aa™bb* cos v + 2U3aa*cc” cos B + 2Us3bb™ ce* cos @)

10
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Table 2. Anisotropic Displacement Parameters

atom Un Uz Uss Uiz Uss Uszs

Se(1) 0.0037(6)  0.0081(7)  00101(8)  -0.0012(6)  -0.0020(6) -0.0016(5)
Se(2) 0.0040(6)  0.0085(7)  0.0107(8)  -0.0008(6)  -0.0023(6) -0.0008(6)
Se(3) 0.0033(6)  0.0085(7)  0.0086(8) -0.0017(6) 0.0000(6)  -0.0004(5)
Se(4) 0.0038(6) © 00074(7)  00117(8)  -0.0011(6)  -0.0021(6)  -0.0007(3)
Se(5) 0.0030(6)  00095(7)  0.0092(8)  -0.0011(6)  -0.0014(6) - -0.0012(5)
Se(6) 0.0038(6)  0.0079(7)  0.0101(8)  -0.0017(6)  -0.0018(6) -0.0005(5)
Se(7) 0.0036(6)  0.0074(7)  0.0107(8)  -0.0016(6)  .0.0013(6)  -0.0003(5)
Se(8) 0.0027(6)  0.0085(7)  0.0102(8) -0.0018(6)  -0.0013(6)  -0.0008(6)
Ga(1) 0.0019(%) 0.0002(8)  0.0139(9)  -0.0012(6)  -0.0020(7)  -0.0003(6)
cl(1) 0.008(1) 0.019(2) 0.016(2) 0.005(1) - -0.001(1) 0.000(1)
Cl(2) -0.0016(8)  0.0063(10)  0.006(1) -0.0036(7)  -0.0017(8)  -0.0023(7)
CI(3) 0.004(1) 0.012(2) 0.013(2) 0.000(1) -0.002(1) 0.000(1)
Ci(4) 0.007(1) 0.017(1) 0.013(1) 0.0038(10)  0.001(1) 0.0004(9)
S(1) 0.005(2) 0.011(2) 0.012(2) -0.001(1) -0.002(2) -0.061(1)
5(2) 0.007(2) 0.009(2) 0.016(2) -0.001(1) -0.002(2) -0.002(1)
S(3) 0.007(2) 0.008(2) 0.011(2) 0.002(1)  0.001(2) 0.001(1)
S(4) 0.006(2) 0.011(2) 0.012(2) -0.001(1)  -0.003(2) 0.000(1)
S(5) 0.003(1) 0.011(2) 0.008(2) -0.004(1) 0.000(2) 0.000(1)
5(6) 0.006(2) 0.009(2) 0.013(2) -0.003(1) -0.001(2) -0.001(1)
S(7) 0.006(2) 0.007(2) 0.012(2) -0.002(1) -0.001(2) -0.001(1)
5(8) 0 0.007(2) 0.008(2) 0.013(2) 0.000(1) -0.004(2) -0.002(1)

The general temperature factor expression:

e)(p(-—QTI'Q(a*ZUuh.2 + b*ngng 4+ C"(2U3312 + 2a*b*U2hk + 2a*c*Uishl + 2b*C*U23kl))

11
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atom
Se(1)

Se(2)

Table 3. Bond Lengths(A)

C(6)

C(6)

cany’

C(11)

C(16)

C(16)

Cl(1)

CI(3)

c(18)
C(6)
o(5)
C(10)
C(13)

C(18)

distance
1.84(1)
1.92(1)
1.85(1)
1.92(1)
1.86(1)
1.92(1)
1.83(1)
1.94(1)

2.205(4)

. 2.196(3)

1.73(1)
1.78(1)
1.77(1)
1.77(1)
1.75(1 )
1.77(1)
1.74(1)
1.77(1)
1.37(2)
1.56(2)
1.59(2)
1.35(2)

1.35(2)

12

atom
Se(1)
Se(2)
Se(3)
Se(4)
Se(5)
Se(6)
Se(7)
Se(8)

Ga(l1)

distance
1.59(1)
1.94(1)
1.87(1)
1.90(1)
1.89(1)
1.91(1)
1.88(1)
1.91(1)
2.280(2)
2.266(3)
1.77(1)
1.81(1)
1.82(1)
1.82(1)
1.81(1)
‘1‘5‘;4(1)
1.88(2)
1.85(1)
1.31(2)
1.35(2)
1.36(2)
1.51(2)

1.51(2)



