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Abstract 
CioH26B2oSe4, monoclinic, P12i/nl (no. 14), 
a = 10.3649(4) Ä, b = 13.8582(7) Ä, c = 18.3667(8) Ä, 
β = 95.460(3)°, V= 2626.2 Ä3, Ζ = 4, R&(F) = 0.040, 
wRKf{F

2) = 0.097, Τ = 193 Κ. 

Source of material 
In an NMR tube, tropylium bromide (0.15 g, 0.88 mmol) was 
added to a solution of l,2-bis(trimethylsilylseleno)-l,2-dicarba-
c/oso-dodecaborane(12) (0.1 g, 0.224 mmol) in 1.0 mL of 
deutered benzene, a yellow solution was observed and analyzed 
by NMR spectroscopy. After one month, the formation of yellow 
crystals was observed, the crystals were isolated and analyzed by 
X-ray diffraction (yield 0.012 g, 12 %). 

Discussion 
Recently, we described the molecular structures of cyclic com-
pounds of tellurium [1] and selenium [2] containing two 
annellated [(dicarba-c/oso-dodecaborano)] units. The title com-
pound is a new modification of the bis(oriAo-carboran-l,2-diyl) 
selenium species containing two selena bridges. The molecule 
shows a nearly rectangular planar Se4 arrangement (</(Sel—Se2) = 
2.302 Ä, d(Se3—Se4) = 2.300 Ä, </(Sel-Se3) = 3.822 Ä, </(Se2~ 

Se4) = 3.703 Ä; ZSe2-Sel-Se3 = 88.44°, ZSel-Se2-Se4 = 
91.51°, ZSe2-Se4-Se3 = 91.44°, ZSe4-Se3-Sel = 88.59°). The 
mean deviation of this plane is 0.006 Ä. The Se—C distances (av. 
1.940 Ä) and the C—C distances in the carborane units (av. 
1.690 Ä) are observed in the expected range. One uncoordinated 
benzene molecule was found. 

Table 1. Data collection and handling. 

Crystal: 

Wavelength: 
μ· 
Diffractometer, scan mode: 
20nux: 
N(hkl) measured, N(hkl) unique: 
Criterion for /obs, N(hkl)gi. 
N(param)K6aeA· 
Programs: 

light-yellow prism, 
size 0.40 χ 0.45 χ 0.80 mm 
Mo Ka radiation (0.71069 A) 
55.90 an"1 

Stoe IPDS Π, ω 
51.68° 
4965,4%5 
lobs > 2 a(Iobe), 3623 
307 
SIR97 [3], SHELXL-97 [4] 

Table 2. Atomic coordinates and displacement parameters (in A2). 

Atom Site X y ζ t/iso 

H(10) 4e 0.6767 0.1498 0.3749 0.0% 
H(ll) 4e 0.8681 0.1593 0.3265 0.105 
H(12) 4e 0.9515 0.3025 0.2963 0.091 
H(13) 4e 0.8399 0.4449 0.3156 0.081 
H(14) 4e 0.6404 0.4348 0.3693 0.084 
H(15) 4e 0.5625 0.2834 0.3959 0.086 
H(l) 4c -0.3638 0.2920 0.5460 0.030 
H(2) 4e -0.4133 0.2468 0.6995 0.034 
H(3) 4e -0.1787 0.3035 0.7938 0.037 
H(4) 4e 0.0111 0.3836 0.6982 0.031 
H(5) 4e -0.3408 0.5047 0.5350 0.034 
H(6) 4e -0.5278 0.4203 0.6277 0.037 
H(7) 4e -0.4100 0.4303 0.7821 0.042 
H(8) Ae -0.1464 0.5148 0.7824 0.039 
H(9) 4e -0.1066 0.5614 0.6293 0.035 
H(10A) Ae -0.3658 0.5881 0.6815 0.041 
H(11A) 4e -0.0179 0.1579 0.4940 0.026 
H(12A) 4e 0.1743 0.2417 0.4024 0.032 
H(13A) 4e 0.4038 0.3025 0.5015 0.032 
H(14A) 4e 0.3482 0.2559 0.6532 0.029 
H(15A) Ae 0.1508 0.0303 0.4133 0.033 
H(16) Ae 0.1006 -0.0170 0.5652 0.032 
H(17) Ae 0.3266 0.0416 0.6631 0.031 
H(18) Ae 0.5195 0.1296 0.5743 0.034 
H(19) Ae 0.4113 0.1187 0.4185 0.035 
H(20) Ae 0.3643 -0.0404 0.5183 0.034 
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Table 3. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y ζ t/n 1/22 1/33 U12 U13 t/23 

C(l) 4e -0.1751(4) 0.3922(3) 0.5985(2) 0.022(2) 0.025(2) 0.020(2) 0.001(2) 0.002(2) -0.000(2) 
C(2) 4e -0.2007(4) 0.3008(3) 0.6564(2) 0.024(2) 0.020(2) 0.019(2) 0.001(2) 0.003(2) -0.000(2) 
C(3) 4e 0.1898(4) 0.2446(3) 0.5400(2) 0.019(2) 0.020(2) 0.020(2) 0.002(2) 0.002(2) -0.001(2) 
C(4) 4e 0.1634(4) 0.1527(3) 0.5971(2) 0.024(2) 0.025(2) 0.014(2) 0.001(2) -0.000(2) 0.000(2) 
C(10) 4e 0.710(1) 0.2112(7) 0.3631(4) 0.117(8) 0.064(5) 0.056(5) -0.005(5) -0.004(5) 0.021(4) 
C( l l ) 4e 0.822(1) 0.2169(7) 0.3345(5) 0.116(8) 0.077(6) 0.063(5) 0.051(6) -0.027(5) -0.018(5) 
q i 2 ) 4e 0.8710(7) 0.3004(9) 0.3169(4) 0.044(4) 0.16(1) 0.028(3) 0.005(5) 0.004(3) -0.018(5) 
C(13) 4e 0.8059(9) 0.3842(6) 0.3284(4) 0.096(6) 0.065(5) 0.035(3) -0.038(5) -0.029(4) 0.012(3) 
C(14) 4e 0.6878(8) 0.3783(6) 0.3596(4) 0.076(5) 0.078(5) 0.048(4) 0.044(5) -0.035(4) -0.035(4) 
C(15) 4e 0.6430(7) 0.2893(8) 0.3755(4) 0.051(4) 0.132(8) 0.032(3) -0.015(5) 0.008(3) -0.005(4) 
Se(l) 4e 0.12977(4) 0.37497(3) 0.55356(3) 0.0246(2) 0.0206(2) 0.0300(2) -0.0009(2) 0.0047(2) -0.0010(2) 
Se(2) 4e -0.08653(4) 0.37006(3) 0.51136(2) 0.0260(2) 0.0258(2) 0.0178(2) 0.0033(2) 0.0023(2) 0.0022(2) 
Se(3) 4e 0.06850(5) 0.16730(4) 0.68281(2) 0.0303(3) 0.0336(3) 0.0172(2) 0.0064(2) 0.0029(2) 0.0038(2) 
Se(4) 4e -0.14614(4) 0.16999(3) 0.63752(3) 0.0272(3) 0.0221(2) 0.0289(2) -0.0005(2) 0.0066(2) 0.0013(2) 
B( l ) 4e -0.3240(5) 0.3374(4) 0.5934(3) 0.024(3) 0.030(3) 0.022(2) 0.001(2) 0.001(2) 0.000(2) 
B(2) 4e -0.3523(5) 0.3096(4) 0.6857(3) 0.025(3) 0.033(3) 0.027(3) 0.001(2) 0.009(2) -0.001(2) 
B(3) 4e -0.2109(6) 0.3440(4) 0.7425(3) 0.031(3) 0.039(3) 0.023(3) 0.000(2) 0.007(2) -0.009(2) 
B(4) 4e -0.0961(6) 0.3927(4) 0.6856(3) 0.030(3) 0.029(3) 0.020(2) -0.002(2) 0.002(2) -0.005(2) 
B(5) 4e -0.3086(5) 0.4649(4) 0.5866(3) 0.029(3) 0.026(3) 0.030(3) 0.005(2) 0.001(2) -0.002(2) 
B(6) 4e -0.4208(6) 0.4141(4) 0.6425(3) 0.028(3) 0.034(3) 0.030(3) 0.004(2) 0.005(2) -0.002(2) 
B(7) 4e -0.3498(6) 0.4196(5) 0.7352(3) 0.035(3) 0.042(3) 0.027(3) 0.004(3) 0.007(2) -0.006(3) 
B(8) 4e -0.1915(6) 0.4708(4) 0.7355(3) 0.038(3) 0.032(3) 0.026(3) 0.002(2) 0.002(2) -0.008(2) 
B(9) 4e -0.1677(5) 0.4989(4) 0.6436(3) 0.028(3) 0.028(3) 0.030(3) 0.003(2) 0.002(2) -0.006(2) 
B(10) 4e -0.3232(6) 0.5148(4) 0.6745(3) 0.033(3) 0.031(3) 0.038(3) 0.006(2) 0.005(3) -0.011(2) 
B ( l l ) 4e 0.0891(5) 0.1508(4) 0.5086(3) 0.026(3) 0.024(2) 0.016(2) -0.002(2) 0.000(2) -0.003(2) 
B(12) 4e 0.2054(5) 0.2017(4) 0.4541(3) 0.029(3) 0.030(3) 0.021(2) 0.002(2) 0.005(2) -0.002(2) 
B(13) 4e 0.3438(5) 0.2384(4) 0.5139(3) 0.020(3) 0.034(3) 0.027(3) 0.002(2) 0.005(2) 0.000(2) 
B(14) 4e 0.3117(5) 0.2102(4) 0.6053(3) 0.021(3) 0.030(3) 0.021(2) 0.001(2) -0.004(2) -0.001(2) 
B(15) 4e 0.1911(5) 0.0749(4) 0.4610(3) 0.030(3) 0.027(3) 0.026(3) 0.000(2) 0.002(2) -0.004(2) 
B(16) 4e 0.1614(5) 0.0463(4) 0.5520(3) 0.029(3) 0.023(3) 0.026(3) 0.002(2) -0.001(2) 0.000(2) 
B(17) 4e 0.2972(5) 0.0816(4) 0.6111(3) 0.027(3) 0.027(3) 0.024(3) 0.005(2) 0.001(2) 0.001(2) 
B(18) 4e 0.4129(5) 0.1344(4) 0.5577(3) 0.022(3) 0.036(3) 0.026(3) 0.005(2) 0.000(2) -0.002(2) 
B(19) 4e 0.3477(6) 0.1282(4) 0.4640(3) 0.028(3) 0.034(3) 0.024(3) 0.003(2) 0.004(2) -0.002(2) 
B(20) 4e 0.3194(5) 0.0323(4) 0.5242(3) 0.031(3) 0.026(3) 0.027(3) 0.005(2) 0.002(2) -0.002(2) 
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