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P \\ .

‘Crystal data for Se

EXPERIMENTAL DETA}LS . !

A. Crystal Data

Empirical Formula

Formula Weight

Crystal Color, Habit

Crystal Dimensions
Crystal System

" Lattice Type.

Indexing Images
Detector Position
Detector Swing Angle
Pixel Size

Lattice Parameters

Space Group
Z value

) Deate

Foog

u(MoKa)

Diffractometer

C49H32N2$283C]2

© 862.79

gold, plate
0.53 X 0.18 X 0.03 mm
monoclinic

Primitive

4 oscillations @ 3.3 ‘minutes

.86.60 mm

0.00°

0.100 mm
a=17.752(2)4
b= 11.020(1) 4
c= 21.341(2) A
B = 106.958(3)°
V = 3993.4(7) A3
P2,/n (#14)

4

1.435 g/cm?®

1760.00

12.17 em™!

'B. Intensity Measurements

RAXIS-IV




Radiation

Detector Apertﬁre
Datz?. Images
Oscillation Range
Detector Position
Detector Swing:Angi;
Pixel Size |

26 mar

No. of Reﬂecthns Measured

Corrections
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MoK« (A = 0.71070 A)
graphite monochromated

300 mm x 300 mm

45 exposures @ 21.0 minutes
3.0°

86.60 mm

0.00°

0.100 mm

55.5°

'I%tal: 7767

Lorentz-polarization
Secondary Extinction

(coefficient: 6.47400e-07)

C. Structure Solution and Refinement

Strl;cture Solution
Refinement

Function Minimized

Least Squareé Weights
p—factor-

Anomalous Dispersion

No. Observations (I>3.000’(I))
. No. Val;iables
Reflection/Parameter Ratio
Res_idualg: R; Rw

Residuals: R1

No. of Reflections to calc Rl

Goodness of Fit Indicator

Direct Methods (SIR92)

Full-matrix least-squares _

Zw(|Fo| - |Fel])?

w = grks = [03(Fo) + & Fo?] !
| 0.0500

All non-hydrogen atoms

4539

626

7.25

0.070 ; 0.083

0.070

4539

2.05

|29
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(4)

Max Shift/Error in Final Cycle - 0.30

Maximum peak in Final Diff. Map 0.65 e~ /A3

Minimum peak in Final Diff. Map -1.27 e'//°13
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Table 1. Atomic coordinates and Biso/Beg

atom X oy 2 B.,
Se(1) 0.55161(3) -0.21947(5) 0.38820(3) 2.74(1)
) 0.4337(1) 0.3982(2) 0.1684(2) 8.56(8)
Cl(2) 0.5631(2) 026643) 0.2587(2) 9.39(8)
S(1) . 0.30509(8) 0.0709(1) 0.21058(7) 2.91(3)
5(2) . 0.26502(8) 0.0722(1) 0.34194(7) 2.75(3)
N(1) | 0.3437(2) -0.0359(4) 0.4559(2) O 2.33(9)
N . 0432 -0.0139(4) 01859(2) 2.58(9)
oy 02044(3) 01205  01313(3) 2.4(1)
() 0.2335(3)  0.2000(5) 0.1129(3) 2.7(1)
ci3) 0.09793)  0.2302(5) 0.1617(3) 2.8(1)
o) 02205(3) . 0.1640(5) 0.2179(3) 2.7(1)
c(5) O 0.2103(3) 0.1638(5) 0.2790(3) 2.6(1)
C(6) | 0.1544(3) 0.2295(5)  0.2986(3) 2.8(1)
cn 0.1564(3) 0.2068(5) 0.3623(3) 2.8(1)
c(®) 0.2133(3) 0.1228(5) 0.3949(3) 2.4(1)
c(9) 0.2306(3) 0.0816(5) 0.4608(3) 2.7(1)
co) 0.2012(3) 0.0018(5) 0.4893(3) 2.4(1)
c(11) 0.3151(3) -0.0517(5) 0.5542(3) 2.7(1)
cuy 0.3783(3) -0.1209(5) 0.5595(3) 2.6(1)
C(13) 0.3970(3) ©-0.1090(5) 0.4971(3) 2.3(1)
c(4) 0.4618(3) -0.1647(5) - 0.4801(3) - 2.3(1)
Ccas 0.4840(3) 0127565)  0.4251(3) 2.4(1)
C(16) 0.4560(3) 0.0279(5) . . 0.3837(3) 2.7(1)
c(17) 0.4744(3) -0.0230(5) 0.3273(3) 2.5(1)
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-~

Table 1. Atomic coordinates and Bi,,/Be, (continued)

atom x oy : 2 B.,
© C(42) . 0.6830(3) 021116) 0.2913(3) 3.9(1)
c@:‘a) 0.3189(3) 0.1150(5) 0.0227(3) 2.5(1)
C(44) " 0.3610(4) 0.1981(6) -0.0035(3) 3.6(1)
C(45) 0.3366@) | 0.2258(6) -0.0697(3) 4.1(1)
C(46) ' 0.2702(4) 0.1728(7) -0.1106(3) 4.9(2)
C(47) | 0.2270(4) 0.0903(7) -0.0857(3) 4.6(2)
C(48). . 0.2511(3) 0.0633(5)  -0.0185(3) 132(1)
C(49) 0.4680(6) 0.304(1) 0.2409(6) 9.5(3)
H(1) 0.218(3) 0.244(5) 0.071(3) 3(1)
H(2) 0.156(3) 0287(4) . 0.157(2) 3
H(3) 0.119(4) 0.284(5) 0.271(3) TN
H(4) : 3 0'122(3) 0.245(5) - 0.383(3) . 3(1)
H(5) 0.290(3) -0.039(5) | 0.587(3) 3(1)
H(6) | 0.406(2) -0.168(4) 0.596(2) 3.1(8)
H(T) - 0.425(4) 0.034(6) 0.395(4) 3(1)
HE) 0455(3) 0.041(5) 0.297(3) 2(1)
H(9) : 0.573(3) 0.121(3) 0.130(3) 31
H(10) 0.471(3) -0.008(5) 0.046(3) 3(1)
H(11) 0.123(3) -0.030(6) | 0.506(3) 4(1)
H(12) 0.044(4) 0.049(7) | 0.568(4) 5(1)
H(13) ©0.050(4) | 0.253(6) ‘ 0.595(4) | 5(1)
H(14)' | 0.140(3) | 0.378(3) 0.566(3) 4(1)
H(15) 0.219(3) 0.302(5) . 0.505(3) | 3(1)
H(16) 0.616(3) -0.202(5) 0.533(3) 301)
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Table 1. Atomic coordinates and B;,,/B., (continued)

atom X | ' y z _ Beg
i_C(lS.) ' 0.5228(3) -0.1146(5) . 0.3144(3) 2.7(1)
C(19) | 0.5437(3) -0.1338(5) o 0.2563(3) 2.5(1)
C(20) | 0.5042(3) -0.0774(5j C0.1963(3) 2.5(1)
C(21) 0.5272_(—3) - -0.0821(5) 0.1359(3) | 3.2(1)
c(22) 0.4722(3) - -0.0210(5) © 0.0899(3) 3.1(1) .
C(23) 0.4147(3) 0.0203(5) _ 0.1217(3) : 2.6(1)-‘
C(24) - 10.3443(3) - | 0.0824(5) ' 0.0932(3) - 2.8(1)
C(25) | . 0.1792(3) 0.1282(5) 0.5001(3) 2.9(1)
c(@6) 0.1268(4) 0.0531(6) 0.5181(3) 3.7(1)
- C@2n) 0.0789(4) 10.1009(7) 0.5546(4) 4.6(2)
| C(28) - 0.0830(4) . 0.2211(7) | 0.5711(3) 4.4¢2)
C(29) ‘0.1358(4) +0.2953(6) ) 0.5533(3) 4.1(2) -
C(30) " 0.1831(4) 0.2495(5) 0.5175(3) 3.2(1)
C(31) | 0.5051(3) -0.2642(5) 0.5233(3) 2.5(1)
C(32) 0.5871(3) -0.2641(5) - 0.5462(3j 2.9(1)
C(33) 0.6261(4) -0.3571(6) 0.5883(3) : 3.7(1)
C(34) 0.5836(4) -0.4474(5) 0.6665(4) 4.3(2)
C(35) 0.5031(4) -0.4469(6) 0.5833(4) ‘.4.3(2)
C(36) . 0.4633(4) ~ -0.3583(5) - 0.5420(3) 3.3(1)
CcE7n 0.6043(3) -0.2293(5) 0.2555(3) 2.9(1)
C(38) 0.5831(4) -0.3341(5) © 0.2198(3) 3.9(1)
C(39) . . 0.6407(3) | . -0.41.93(7) 0.2191(4) 5.3(2)
C(40) 0.7185(4) -0.3991(7) . 0.2536(3) - 5.0(2)
c@l) 0.7397(4) lo.2959(7) 0.2895(4) 4.9(2)
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Table 1. Atomic coordinates and Bi,,/B., (continued)

atom x y z B.,
H(17) 0.682(3) -0.357(5) 0.604(3) A(1)
H(18) - 0.610(3) -0.510(5) - 0.635(3) 5(1)
H(19) 0.474(4) -0.510(6) - 0.596(3) 5(1)
H(20) S 0.407(3) -0.361(5) 0.526(3) | 3(1)
H(21) 0.530(3) -0.348(5) 0.196(3) 4(1)
H(22) 0.626(3) -0.492(5) 0.195(3) 6(1)
_ H(23) ‘ 0.757(5) 0458(7) 0.252(4) o5
H(24) 0.793(3) -0.282(5) 0.313(3) 5(1)
H(25) 0.698(4) -0.140(7) 0.317(4) 4(1)
H(26) 0.407(3) 0.236(5) 0.024(3) . 4(1)
H(27) 0.365(4) : 0.283(5) : -0.087(3) 4(1)
H(28) 0.254(4) 0.192(6) -0.156(4) 5(1)
. H(29) 0.182(3) 0.053(4) -0.114(3) 5(1)
H(30) 0.221(3) 0.0095) - -0.001(3) 3(1)
H(31) 0.4604 0.3478 : 0.2771 11.3616
H(32) 0.4376 0.2322 0.2343 11.3616
B, = gn?(U“(aa')i’ + Una(b5™)? + Uss(cc”)? + 2U12aa™bb" cos v + 2U13aa* cc* cos B + 2Wazbb® cc* cos o) I
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- Table 2. Anisotropic Displacement Parameters

. atom v Ui ’ Uaa Uas Uis Uis . Uas

Se(1) © 00352(3)  0.0359(3)  0.0335(3) 0.0063(2)  0.0110(2)  0.0050(3)
Ci(1) 0.076(1) 0.081(2) 0.159(3) . 0.007(1) 0.019(2) 0.021(2)
Cl(2) 0005(2)  0.144(2) 0.102(2) -0.015(2) 0.004(2) . 0.051(2)
5(1) 00351(7)  0.0462(8)  0.0267(7) 0.0118(6)  0.0102(6)  0.0071(6)
é(z) 00338(7)  0.0425(8)  0.0282(T) 0.0084(6)  0.0093(6)  0.0033(6)
N(1) 0.028(2) 0.031(2) 0.030(2) 0.000(2) 0.009(2) 0.001(2)
N(2) ©0.029(2) 0039(2)  0.020(2)  0.003(2) 0.008(2) 0.003(2)
c(1) 0.029(3) 0037(3)  0.026(3) 0.002(2) 0.008(2)  -0.001(2)
C(2) 0.040(3)  0.030(3) 0.031(3) 0.002(2) 0.008(2)  0.004(2)
C(3) 0.033(3) 0.038(3) 0.035(3) 0.008(2) 0.007(2)  -0.001(2)
C(4) £ 0.032(3) 0.040(3) 0.028(3) 0.001(2) 0.007(2) 0.004(2)
C(5) 0.033(3) 0026(3)  0039(3) 00032 0.011(2)  -0.002(2)
c6) 0.037(3) 0.037(3) 0.036(3) 0.009(2) 0.014(2) 0.006(3)
() 0.036(3) 0.042(3) 0.031(3) 0.005(2) 0.012(2)  0.003(2)
C(8) 0.031(3) 0.029(3) 0.033(3) 0.004(2) 0.000(2)  -0.001(2)
©(9) ' 0.029(3) 0.044(3) 0.032(3) -0.002(2) 0.0102)  -0.002(2)
C(10) 0.030(3) 0.033(3) 0.029(3) -0.003(2) 0.008(2)  -0.001(2)
c(11) 10.032(3) 0.043(3)  0.029(3) -0.001(2) 0.010(2) 0.002(2)
C(12) 0.033(3) 0.039(3) 0.025(3)  -0.002(2) . 0.005(2) 0.002(2)
o3 0.026(2) 0.035(3) 0.024(3) -0.005(2) 0.004(2) 0.003(2)
C(14) 0.027(2) 0.033(3) " 0.026(3) -0.003(2) 0.005(2) 0.001(2)
C(15) 0.026(2) 0.033(3) 0:026(3) -0.007(2)  -0.002(2) 0.006(2)
C(16) 0.028(3) 0.034(3) 0.036(3)  -0.006(2) 0.004(2) 0.004(2)
(1) 0.027(3) 0.040(3) 0.025(3) 0.002(2) 0.006(2)  -0.005(2)
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Table 2. Anisotropic Displacement Parameters (continued)

atom . ‘Uu' } Uz  Uss Usa Uis Uy

c(18) 3 0.027(3) 0.044(3) 0.032(3) -0.001(2) 0.009(2) -0.009(2)
C(19) 0.028(3) 0.028(3) 0.036(3) 0.001(2) 0.006(2) 0.001(2)
C(20) 0.029(2) ~ 0.039(3) 10.028(3) 0.002(2) - 0.012(2) 0.003(2)
C(21) . 0.035'(3) 0.052(4) | 0.637(3) 0.011(3) 0.016(2) 0.004(3)
C(22) 0.041(3) 0.045(3)  0.035(3) 0.006(3)  0.017(3) 0.008(3)
C(23) 0.028(3) 0.042(3) 0.030(3) -0.001(2)  0.012(2) "0.001(2)
C(24) “0.034(3) 0.035(3) 0.035(3) 0.002(2) 0.007(2) ~  0.005(2)
C(25) 0.032(3) 0047(3) 00323  0.001(2) 0.009(2) 0.001(3)
C(26). ©0.041(3) 0.045(3)  0.061(4) -0.004(3)  0.024(3) -0.003(3)
C(27) 0.041(3) 0.086(5) | 0.035(4) -6.006(3) 0.027(3) -0.005(4)
C(28) | 0.047(3) 0.051(5‘) 0.042(4) 0.017(4) ~ 0.014(3) -0.006(4)
C(29) 0.062(4)  0048(4)  0.048(4) 0.012(3) 0.022(3) 0.001(3)
C(30) 0048(3)  0.041(4) 0.038(3) " -0.001(2)» 0.020(3) -0.002(2)
C(31) 0.032(3) 0.035(3) 0.029(3) 0.001(2) 0.008(2)  0.004(2)
C(32) 0.038(3) 0.038(3) 0.031(3) 0.004(2) . 0.004(2) 0.005(2)
C(33) | 0.044(3) 0.049(4) 0.042(4) 0.011(3) 0.005(3) 0.008(3)
C(34)  0.073(4) 0.027(3) 0.065(4) 0.021(3) | 0.022(4) 0.015(3)
C(35) 0.069(4) . 0.038(3) | 0.059(4) . 0.002(3) - 0.024(4) 0.015(3)
C(36) 0.046(3) 0.038(3) 0.044(3) 0.001(3) ~  0.014(3) 0.008(3)
C(37) 0.037(3) .' 0.038(3) 0.033(3) 0.009(2) " 0.009(2). 0.006(3)
_C(38) 0.049(4) 0.036(3) ~ '0.058(4) 0.007(3) . 0.011(3)' -0.009(3)
Cc(39) 0.089(5) 0.060(4) 0.061(5) 0.024(4) 0.032(4) -0.002(4)
- C(40) 0.064(4)  0.080(5) 0.046(4) *0.039(4) 0.017(3) 0.013(4)
C(41) 0.043(3) 0.093(5) 0.045(4) 0.026(4) 0.006(3)  * -0.003(4)
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Table 2. Anisotropic Displacement Parameters (continued)

atom Uy U Uss U Us Uss
C(42) 0035(3)  0074(4)  00373)  00I5(3) 0003  9.002(3)
cus) 0.032(3) | 0.034(3) 0.030(3)  0.004(2) 0.011(2) 9.002(2)
C(44) 0.048(3)  0.049(4)  0.0423)  0007(3)  0.0183)  2.008(3)
C(45) 0064(1)  0.048(4)  0049(4) 0023  002(3)  0.014(3)
C(46) 0084 0080(5)  0.031() 0.045(4)  0025(3)  0.019(3)
- () 0053(4)  0084(5)  003¥3)  0021(4)  0005(3)  -9.007(3)
C(48) 00413)  0044(3)  00353)  0008(3)  0010(3)  -0.002(3)
C(49) 0126T)  013(8) ~ 0120(8) 0087 0.088()  -0.005(7

The general temperature factor expression:

exp(—=2m2(a"2U1 1 h? 4 b"2Unak? + c*2Usal? + 2a*b* Uyohk-+ 2a*c* Urshl + 2b"c* Uszkl))
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Table 3. Bond Lengths(A)

atom atori distance atom atom distance
Se(1) c(15) 1.907(6) O Se(1) C(18) 1.898(6)
(31(1’) - C(49) - 181(1) ' C1(2) C(49) 1.67(1)
S(1) cy | L737(6) | sq) . C@ 1.732(6)
$(2) | C(5) O 1340) s  C@®) 1.742(6)
N(1) ';3(10) 1.392(7) N(1) c(13) 1.353(6)
N(2) C(20) 1.341(7) N@) C(23) 1.365(7)
cy - .c@) ; 13070) o) Cl2e)  143%(8)
@) C(3) 1.391(8) : C(3) : C(4) 1.377(8)
). ) 1.441(8) c(5) C(6) 1.388(8)
c6) 0(7) C 13728) c(7) c(8) - 1.398(7)
) ) ) 1.424(8) . T C(10) 1386(7)
C(9) C(25) 1.498(8) C(10) c(11) 1.449(8)
C(li) }0(142) 1.334(8) c(12) C(13) 1.469(8)
C(13) C(14) 1.442(7) o(14) c(15) 1.404(8)
C(14) c31) 1.493(7) C(15) C(16) 1.406(7)
C(16) o) 1.338(8) ) c(18) 1.404(7)
c(18) C(19) 1.411(8) | | C(19) C(20) 1.412(7)
C(19) C(37) 1.509(7) C(20) c(21) 1.463(8)
C(21) c(22) . 1.345(8) C(22) cs)  14538)
C(23) C(24) 1.398(7) | C(24) c(3)  1.485(8)
C(25) ce6)  L381(s) . c@)  CEo) 1.385(8)
C(26) c27) 1.413(9) cn) ce8)  1.37(1)
C(28) cp9)  1.378(10) | C(29) C(30) 1.383(9)
cB3y OB 1.393(8) C(31) C(36) 1.400(8)

11
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Table 3. Bond Lengths(A) (continued)

atom atom distance atom atom distance
C(32) C(33) 1.406(8) | c@33) - C(34) 1.372(9)
0(34) C(35) 1.370(10) | : C(35) C(36) 1.366(9)
C(37) C(38) . 1.374(8) | @) C(42) 1.397(8)
C(38) 9(39)' ) 1.39‘1(9) C(39) - C(40) 1.38(1)
C(40) 40(41) 1.36(1) ' C(41) 0(42) .1.383(9)
C(43) C(44) 1.396(8) - C(43) C(48) 1.389(8)
C(44) . C(45) | 1.386(9) C(45) - C(46) 1.37(1)
C(46) C(47) ) 1.39(1). o - C47) C(48) 1.403(9)

12
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Table 4. Bond Lengths(A4)

atom atom distance atom atom d%stance
c©2) . H(Q) 1.02(6) c(3) H(2) - 1.00(5)
: C(G)‘ | H(3) = 0.88(6) : c(7) H(4) 039(6)
ca1) HG) 0856 c(12) H(6) 0.97(4)
C(16) CH() 0.89(7) carn HE) 0.94(6)
c@1) H(9) 1.01(5) C(22) H(10) 0.97(6)
ces) . ma) 1.14(6) cern  H(12) 0.95(7)
C(28) ~ -H(13) - 1.09(8) | C(29) H(14) 0.99(5)
C(30) H(15) - 1.09(5) C(32) ~ H(16) 1.07(6)
c(33) H(17) 1.03(6) ey H(18)  1.05(6)
C(35)  H(19) 0.80(6) | C(36) H(20) 1.07(5)
C(38) H21L)  1.04(5) : C(39) H(22) L11(6)
C(40) - H(23) 1.18(8) R C(41) | H(24) 1.04(5)
C(42) H(25) ©0.95(7) C(44) | ~ H(26) 0.91(5)
C(45) H(27) - 0.94(6) | C(46) H(28) © 0.38(7)
C(4a7) H(29) L11(5) C(48) H(30) 1.09(6)
G(49) H(31) 0.95 C(49) H(32) 0.95

13
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Table 5. Bond Angles(°)

atom atom “atom . -angle atom atom \ atom angle
C(15) - Se(1) C(18) 88.2(2) c(1) S(1) C(4) 91.9(3)
c(5) S(2) C(8) 91.9(3) B C(lO). »N(l)' C(13) 106.8(4)
C(20) N2 - C(23) | 107.1(5) S(1) (1) 0(2)' 110.0(4)
S(1) C(1) C(24) 123.3(4) - C(2) C(1) C(24) 126.6(5)
c) @) c(3) 113.6(5) ce)  CE C(4) 113.1(5)
S(1) | C(4) C(3) 111.3(4) - S(1) C(4) C(5) n 118.4(4)
C3)  CH)  C@G) 130.2(5) s C(5)  C4) 118.3(4)
S(2)  C() C(6) 111.0(4) | C(4) C(5) C(6) 130.6(5)
C(5) C(6) C(7) 112.9(5) C(6) - C(7) C(8) 114.8(5)
5(2) 0 c) 109.4(4) 5(2) C(8) C9) = 1224(4)
c(1)  C@B) C(9) 128.2(5) C(8)" C(9) C(10) | 123.6(5)
C(8) C(9) C(25) 116.9(5) C(10) C(9) C(25) 119:5(5)
N(1) C(10) C(9) 120.9(5) N(1) C(10) C(11) 108.3(4)
C(9) C(10) c(i1) 130.7(5) C o cuo) C(11) C(12) 108.6(5)
c(11)  c(12) C(13) 106.1(5) N(1) C(13) C(12) 110.0(5)
N(1) c(13)-  C(14) 123.2(5) C(12) Cc(13) - C(14) 126.8(4)
S C(13)  C(14) C(15) ~  12L.7(5) C(13) C(14) C(31) 117.5(5)
C(15)  C(14) C(31) 1208(5) Se(1) cs)  C(14) 123.6(4)
Se(1) | C(15) C(16) 107‘8(.4) C(14) C(15) - C(16‘) 128.2(5)
C(15)  C(16) C(17) 117.5(5) C(16) = C(17) C(ié) 118.1(5)
Se(1) C(18)  ©(7) - 107.9(4) | Se(1) C(18) C(19) 124.2(4)
carn  cus) c19)  127.7(5) - C(18) C(19) | C(20) 152.9(5)
C(18) C(19) C(37) 119.0(5) C(20) C(19) C(37) 117.7(5)
N(2) C(20) C(19) 124.1(5) N(2) C(20) C(21) 109.6(5)

14
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Table 5. Bond Angles(°) (continued)

‘atom atom atom angle " atom atom atom angle
C(19) C(20) C(él) 126.2(5) C(20) 0(21’) - C(22) 107.1(5)
C(ﬁ) ) Cm) 106.0(5) N@) O C(23) C(22) 110.1(4)
N(2) c)  cey 122.3(5) C(2) C@23)  C(24)  127.6(5)
c(i) c(24) - c() 1215(5) cQ) C(24)  C(43)  116.7(5)
C(23) 'C(24) ©C(43) 121.9(5) - C(9) C(25) C(26) 121.4(5)
cO) @) CBy)  11950) C26) €5 C30)  119.2(6)
| C5)  C@e)  CEn  196(6) . c(6)  C@7) j C(28)  120.5(7)
C@n  C(28)  C@29)  1196(7) Coces) C@9) CB0)  1204(6)
C(25)  C(30)  C(29)  120.7(6) C(14) €3l €32 120.9(5)
C(14)  CGBl)  CG36) . 119.9(5) C32)  CBl)  CG6)  119.20)
C(31)  C©(32)  C@33)  1195(6) - CCc(32)  C(33)  C(34)  120.1(6)
C(33)  C(34) C(35) 119.8(6) C(34) C(35) C(36)  121.6(6)
C(31)  ©@36) - C@35)  119.7(6) cle)  ©BT) - CE8)  1208(3)
ca9) e 0(42‘)‘ _1197(5) ©C@8)  C(B7)  CMA2)  119.5(6)
C(37)  C(38) C(39)  119.4(6) C(38)  C(39)  C(40) | 120.6(7)
C(39)  C(40)  C@l)  1203(6) C(40) ~ C(41)  C42)  119.7(6)
C@37T)  C(42)  Cll).  1205(6) O C(24) CM3)  CAd)  1216(5)
C(24)  C@43)  ©@48)  119.5(5) C(44)  C(3)  C(M8)  118.8(5) -
C(43) C(44) C(45)  120.1(6) C(44) C(45)  C(46) 121.1(7)
C(45)  C@46)  CMT)  119.9(6) Ccus)  Cc@T)  CMs)  1194(6)
c4s)  cEs) o 1206(6) @y cEe)  Cl) 113.7(6)

15
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Table 6. Bond Angles(®)

atom atom  atom angle atom atom atom  angle
c(1) c) H(1) 121(3) c(3) c) H(1) 124(3)
c(2) C(3) H(2) 119(3) o) C(3) H(2) 127(3)
C(5) ce  HE) 17 S cm e H(3) 129(4)
c(6) e - : H(45 T 195(3) - C(8) C(7j H(4) 119(3)
C(10)  c(1n  H() 163) . C12)  C(1l)  H) 134(3)
c(l)  c(12)  HE) 131(2) cas) oz EE)  1222)
cas)  cas)  H(T) 116(4) v‘ carny  cus)  H(T) 125(4)
cue)  cam HE) 122(3) c(18)  C17)  H() 119(3)
C(Qb) c@y)  H@) 121(3) C(22)  CRl)  H(9) 130(3)
c21)  C(22)  H(10)  131(3) C(23) . ©(22)  H(10)  122(3)
C(25) C(26) H(11) 1‘19‘(3) C(27) C(26) H(11) 120(3)
C(26)  C(21)  H(12)  110(4) c28) €21 H12)  120(4)
C(27)  ©(28)  H(13)  1203) C(29)  ©(28)  H(13)  119(3)
C(28)  C(29)  H(14)  122(3) . C(0)  C29)  H(14)  117(3)
C25)  C(30)  H(I5)  122(2) C29)  C(30)  H(15) | 116(2)
CBy  CB)  H(1E)  l6E) C(33)  C(32)  H(16)  124(3)
C(32)  ©@3)  HAD 180 C(34)  C@33)  H(IT)  121(3)
C(33)  C(34)y  H(1S)  121(3) C(35)  C(34)  H(18)  117(3)
C(34)  C(35) H(19) 135(4) | | ©C(36) C(35) H(19) 102(4)
CB3l  CB36)  HQ20) 119(2) C(35)  C(36)  H(20) | 120(2)
ci31)  C(38) H(21) 117(3) C(39) C(38) H(21) 122(3)
C(38)  C(39)  H(22)  116(3) | C0)  C(39)  H(22)  122(3)
C(39) C(40) H(23) 120(3) C(41) C(40) | H(23) 118(3)
C(40)  C(H1)  HEY)  11(3) C2)  cey  HEY . 1273)

16
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L4

Table 6. Bond Angles(®) (continued)

atom atom atom angle atom atom atom angle
C(37) - C(42) H(25) 113(4) C(dl)  C(42) H(25) 125(4)
0(43). C44)  H(26)  121(3) ~ C@5) - C(44)  HE)  118(3)
C(44) C(45)  H(27) 106(4) C(46)  C(45) H(27) 132(4)
C(45)  C(46) H(28) 108(4) C(47) C(46) H(28) 131(4)
C(46) C(47) H(29) 119(2) C(48) C(47) | H(29) 120(2)
C(43) - C(48)  H(30)  120(2) C(47)  C(48)  H(30) H 118(2)
ci(l)  C@9)  HGBL) 1083 Caw  cds)  HE) 1083
Cl(2) - C(49) H(31) 108.4 Cl(2) C(49) H(32) 108.4

H(31) C(49) H(32) 109.5

17 -
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N\

s . - Crystal data for 6b

EXPERIMENTAL DETAILS

A. Crystal Data

Empirical Formula ) CsoHa4N3SeaCl3

"Formula Weight ) ‘ 941.12
Crystal Colori_Habif , - green, cubic
VCrystal Dir.nensions.‘ - . 0.50 X 0.25 X 0.20 mm
Crystal System v monoclinic |
" Lattice Type " 7 o _ : Primifive
Indexing Images - 3 oscillations @ 4.0 minutes
Detector Position . o '86.60 mm
Detector Swing Angle | 0.00°
Pixel Size ) 0.100 mm
Lattice Parameters S a = 17.1534(3)A

b= 9.8246(3) A
¢ = 25.0922(6) A
8 = 106.151(1)°

V = 4061.8(2) A3

Space Group
Z value
Dcalc

FOOO

#{MoKa)

Diffractometer

P2;/c (#14)
4

1.539 g/cm3
1896.00

20.59 ¢cm™!

B. Intensity Measurements

- RAXIS-TIV

18
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Radiation . MoKa (A = 0.71070 A)
graphite monochromated

Detector Aperture 300 mm x 300 mm

Data Images ' , ‘ 20 exposures @ 30.0 minutes

Oscillation Range ' - 5.0°

Detector Position L 86.60 mm

Detector Swing Angle | 0.00°

Pixel Size T 0.100 mm

20mar _ 55.5°

No. of Reﬁecfions Measured v . Total: 6826

Correcﬁions ‘ Lorentz-polarization

. Secondary Extinction
(coefficient: 4.11150e-07)

C. Structure Solution and Reﬁne_ment

Structure Solution Direct Methods (SIR92)

Refinement - ’ » Full-matrix least-squares
Function Minimized _ Zw(|Fo| — |Fc|)®

Least Squares We.ights o w= 0—1(—1}17) = [02(Fo) + %’FOQ]—I
p-factor | 0.0700

Anomalous Dispersion All non-hydrogén atoms
No. Observati‘ons (I>3.00&(I)) : 6773

No. Variables : 524
Reflection/Parameter Ratio ‘ 12.93

Residuals: R; Rw | . 0.058 ; 0.083

Residuals: R1 v 0.058

No. of Reflections to calc R1 6773

Goodness of Fit Indicator ‘ 1;95
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Max Shift/Error in Final Cycle 0.07
Maximum peak in Final Diff. Map - 176 e~ /A3

Minimum peak in Final Diff. Map -1.59 e~/ A3

20
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" Table 1. Atomic coordinates and Biso/Beg

atom Cx y z B.,
 Se(1) | . 0.80489(2) ~ -0.03310(5) 0.04620(2) - 2.548(10)
CSe(2) o 0mamse3) 0.13514(5) -0.04436(2) 2.84(1)

CI(1) ‘ ~j,0.65359(8) -0.4674(2) -0.04332(6) 4.03(3)

B Ci2) 0.8156(1) 046243) - 00280(1) 8.82(7)

CI(3) L 07195(2) -0.3453(4) | -0.08223(10) .10.62.(9)

NI 0.7630(2) 0.1067(4)  014212) 2558)

N(2) N ,0.58_06(2) O 00%57(4) .vo.i143(’1) | 2017

N(3) - 0.6720(2) -0.1605(4) 0.0455(1) 2.24(7) -

oy - 0.8305(2) -0.1162(5). 0.1167(2) 2.34(9)

c@) o 0.9_132(5) 008725) 0.1450(2) o 254(9)
- C@3) 0.9555(3) " -0.0069(5) 0.1178(2) . 267(9) |

C@) 0.9131(3) 0.0358(5) .0.0643(2)1 ~ 2.48(9)

C(5) | 0.9318(2)  0.1145(5) ' 0.6227(2) , 2.52(9)

C(6) 1.0025(3) 0.1850(5) - 0.0197(2) | 2.90(10)
() | 0.9952(3) 0.2513(5) -0.0299(2) | 2.77(9)

C(8) 0.9188(3) 0.2448(5) -0.0709(2) 2.57(9)

C(9) 0.8944(2) 0.3012(5) -0.1240(2) 2.39(9)

. C(10) 0.8148(3) ©0.2763(5) -0.1596(2) 2.3409)
C(11) 0.%764(3) 0.3254(5) -0.2151(2) 2.79(10)
C(12) 0.7003(3) 0.2715(5) ©.023062) 2.57(9).
C(13) 0.6918(2) 0.1914(5) 10.1844(2) 2.29(8)
ca4) 06241(2) 0.1210(4) © -0.1785(2) 2.18(8)
C(15) 0.6203(2) 0.0794(5) 0.1249(2) C2.03(8)
casy 0.6504(2) 0.1482(4) -0.0739(2) 2.14(8)

21
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Table 1. Atomic coordinates and Biso/Beg (continued)

atom X , vy ' z B.,
can 06314(2) 0.0728(5) 10.0330(2) 2.00(8)
- C18) - 0.5877(2) -0.0433(4)) 0.0577(2) 2.06(8)
cuey 0.5506(2) -0.1456(4) -0.0318(2) - 1.99(8)
C(20) ,/ 0.5909(2) -0.1857(4) 0.0226(2) L 2.028)
c(21) C 05584(2) -02517(5) . 0.0634(2) 2.21(8)
c(22) 0.6209(2) - .0.2653(5) 0.1104(2) 2.19(~8) ‘
oy 0.6924(2) -0.2060(4) 00981(2) - 2.10(8)
c() | 0.7725(2) | -0.1§08(4) 013412)  2.17(8)
c(25) C05062) 0.3933(5) - -0.1434(2) 256(9)
c26) ©0.9679(3) . 0.3678(5) | -0.1940(2) 2.93(10)
c@) 1.0187(3) 0.4533(6) -0.2125(2) 3.7(1)
C(28) 1.0534(3) 0.5659(7) -0.1809(3) 4.2(1)
C(29) 1.0372(3) 0.5926(6) 013083 . 38(1)
C(30) o 0.9862(3) 05047(5) 20.1121(2) 3.0(1)
C(31) 0.5527(3) 0.0913(5) -0.2265(2) 2.39(8)
C(32) 0.5608(3) 0.0376(6) | -0.2762(2) 2.90(10)
c@G3) 0.4917(3) -0.0012(6) -0.3179(2) 3.5(1)
C(34) 0.4153(3) 0.0160(6) . -0.3109(2) 3.6(1)
C(35) ' 0.4071(3) 0.0763(6) -0.2626(2) 3.6(1)
C(36) 0.4749(3) 0.1125(5) 0.2206(2) 2.79(10)
c(37) 0.5600(3) -0.1530(5) 0.1521(2) 3.2(1)
cEs) 0.4695(2) -0.1974(5) 0.0615(2) 2.10(8)
C(39) C 0.4451(3) -0.3304(5) -0.0550(2) 2.38(9)

C(40) - 0.3668(3)  -0.3731(5) 0.0806(2) 2.93(10)

22
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‘Table 1. Atomic coordinates and Biso/Beq (continued)

atom x y p B.,
0(4:1) C0a3@) -0.2838(5) C-0.1140(2) 2.97(10)
C(42) - 0.3345(3) o -0.1537(5) -0.1221(2) 2.65(9)
C(43) 10.4134(3) - -0.1095(5) -0.0967(2) 2.31(9)
C(44) / 07914(2) -~ -0.2523(5) 0.1904(2) 2.23(8)
C(5)  07744(3)  -0.3882(5) 0.1977(2) 2.62(9)
C(46) . 0.7884(3) -0.4452(6) C0.2501(2) 3.3(1)
C(47) : 0.8201(3) 0.3659(7) 0.2065(2) . 4.0(1)
- C(48) O 0.8396(3) o -0.2314(7) 0.2904(2) 3.7(1)
c(49) | 08256(3)  -0.1737(5) 02377(2) . 2.86(10)
C(50) ' 07457(3) . .0.3768(6) .0.0255(2) 3.8(1)
H(1) 09379 o128 0.1811 3.0482
CHE) 10104 0.0183 0.1344 | 3.1985
H(3) 1.0510 0.1865 0.0494 3.4747
Y OH@) 1.0395 0.2996 -0.0365 33241
H(5) 0.7998 0.3841 02365 3.3457
H(6) - ' 0.6606 - 0.2841 | -0.2652 3.0846
H(7) 0.6790 Coomm -0.0687 2.5682
H(8) 0.6453 0.0951 0.0054 ' 2.5020
H(9) 0.5039 -0.2801 0.0583 2.6480
H(10) 0.6185 -0.3048 0.1445 26225
H(11) 09444 0.2912 02157 3513
H(12) 1.0301 04334 -0.2468 4.3985
H(13) 1.0883 0.6246 -0.1938 5.0018
H(14) 1.0603 0.6698 -0.1095 e

23
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Table 1. Atomic coordinates and By,,/B., (continued)

atom X y z. Be,
. H(15) O 0.9760 05216 0.0774 . 3.6380
H(16) 0.6131 . 0.0273 -0.2817 3.4810
H(17) 04974 -0.0398 ', -0.3514 | 4.1898
H(18) 0.3687 00130 - -0.3389 4.3441
H(19) B - 0.3545 0.0926 ~-0.2584 4.2629
H(20) 04686 0.1520 01875 33503
H(21) 05326 -0.2196 .0.1366 37942
H(22) ‘ | 0.5257 - -6.1240 : -0.1869 3.7942
H(23) 0.6083 _ -0.19io 01573 3.7942
H(24) 0.4828 -0.3924 -0.0326 2.8550
H(25) 0.3509 04636 -0.0753 | 35203
TH(26) 02574 - -0.3130 -0.1313 3.5590
H(27) 0.2966 -0.0932 . -0.1451 3.1842
H(28) 0.4293 00197 -0.1032 2.7696
H(29) 07528 -0.4435 0.1659 3.1488
H(30) 0:7761 -0.5383 0.2541 3.9769
H(31) | 0.8286 -0.4037 0.3325 47825
H(32) 0.8627 -0.1776 0.3224 14819
H(33) | ©0.8394 -0.0812 | 0.2339 3.4320 |
H(34) 0.7354 -0.2912 -0.0112 4.5947

8 1y ‘ 2 ¥ 2 .
B, = gﬂ‘(»{/“(aa')f+ Uaa(b0*)? + Usz(cc™)? + 2U12aa™bb” cos ¥ + 2U 3aa”cc™ cos B + 2Unzbb* cc” cosa)

24
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Table 2. Anisotropic Displacement Parameters

7

atom Uy Un Uas Uy Uss Uss
Se(1)  0.0248(2) -~ 00393(3).  0.0300(2)  -0.0063(2)  0.0031(2) - 0.0074(2)
-.Se(é) 0 00270(2)  0.0452(3)  0.0336(3) | -0.,0096(2)A '0.0049(2) 0.0087(2)
cy1y 0.0410(6)  0.0596(9) 0.0515(8) | -0.0074(6)  0.0120(6) -0.0035(7)
‘01(2) | w_,,o‘oszia) - 0.099(2) 0.151(2)  -0.007(1) -0.023(1) 0.040(2)'
CI(3) 0.103(2) 0.244(4) 6.070(1) : 70.094(2) ‘ 0.048(1) -0.029(2) -
N(i) 0.031(2) 00342)  0032(2)  -0005(2) 0009(2)  0.002(2)
NE) ¢ 0.036(2) 0.024(2) 0.024(2) -0.003(1)' 0.005(1)  0.001(1)
N(3) | 0.026(2) 0.031(2) 0.027(2) | 0.000(1) 0.004(1)  0.002(1)
C(l). 0.027(2) 6.027(2) 0.034(2) | 00002)  0.007(2) 0.000(2)
C(2j 0.027(2) ~  0.033(2) | 0.033(25 0.000(2) 0.002(2) 0.003(2)

T C(3) 0.029(2) 0.036(3) | 0.034(2) .-0.001(2) - 0.005(2)  0.003(2)
C(4) 0.029(2)  0.030(2) . 0.034(2) .0.002(2)  0.008(2) 0.001(2)‘
- C(5) 0.025(2) 0.033(3)  0.037(2) -~ -0.006(2) 0.008(2) 0.001(2)
C(6) 0.032(2) 0.038(3) 0.040(3) -0.003(2) 0.011(2)  0.004(2)
(ﬁ(.7) 0.026(2) 0.039(3) 0.038(2) -0.005(2) 0.005(2) 0.004(2)
C(8) 0.028(2) 0.033(2)  0.037(2) -0.007(2) 0.010(2) 0.000(2)
C(9) . 0.026(2) 0.030(2)  0.037(2) 0.000(2) - 0.011(2) -0.001(‘2)
C(10) 0.031(2) 0.028(2) - 0.031(2) 0.001(2) 0:012(2) 0.004(2)
C(11) 0031(2)  0.034(3) 0.042(3) -0.001(2) 0.013(2) 0.011(2)
C(12) 0.032(2) 0.032(2) 0.035(2) C 0.0002) 0.012(2) 0.007(2)
C(13) 00202)  0.028(2)  0.029(2) -0.001(2) 0.007(2) 0.002(2)
C(14) 0.029(2) 6.028(2) 0.025(2) 0.001(2) 0.007(2) 0.001(2)
C(15) 0.026(2) 0.025(2) 0.026(2) - -0.001(2) 0.007(2) 0.002(2)
C(16) 0.024(2) 0.026(2) 0.030(2) -0.004(2) 0.007(2) -0.003(2)

25
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Table 2. Anisotropic Displacement Parameters (continued)

Catom Uy N Usz Us Uz
c(17) 0023(2) . 0030(2)  0.025(2) .  0.000(2) 0.004(2)  -0.001(2)
C(ll8) 0.029(2) 0.025(2) 0.025(2) 0.001(2) 0.009(2) 0.000(2)
C(19) 0023(2)  0024(2) 0.029('2) -0.002(1) 0.007(2) 0.002(2)
C(20) ,_0.023&2) 0.027(2) 0.027(2)  -0.001(2) 0.005(2)  0.001(2)
c(21) 0.023(2) 0.029(2) 0.031(2) -0.001(2) 0.006(2) 0.004(2)
0(22) 0.027(2) 0.025(2) 0.029(2) 0000(2)  0008(2)  0.003(2)
C(23) © 0.028(2)  0,025(2) 0.027(2) 0.003(2) 0.007(2) 0.002(2)
C(24) 0.027(2) 0‘.025(2)‘ 0.028(5) C0.001(2) 0.003(2) -0.002(2)
ces) 00%6(2)  0.032(3) 0.039(2) 00042)  0.008(2) 0.010(2)
C(26) 0;026(2) 0045(3)  0.041(3)  0.007(2) 0.010(2) 0.010(2)
c(27) 0.036(2) 0.060(4) 0047(3)  0.010(2) 0.019(2) - 0.019(3)
C(28) 0.027(2) .0.062_(4)  oom) 0.003(2) . 0.016(2) 0.031(3)
C(29) 0.036(2) 0.040(3) 0.066(4) 0.009(2)  0011(2)  0011(3)
C(30) 0.035(2)  0.036(3) 0.045(3) -0.002(2) 0.011(2) 0.007(2)
C31)  002(2)  0032(2) 0.628(2) -0.002(2) 0.004(2) 0.005(2)
C(32)  0.028(2) 0.050(3) 0.031(2) 0001(2)  0007(2) 0.002(2)
C(33) 0.048(3) 0.052(3) 0.026(2) 0.000(2) 0.000(2) . -0.004(2)
C(34) 0.041(3) 0.051(3) 0.039(3) -0.008(2)  -0.001(2) 0.004(2)
C(35) 0.034(2) | 0.051(3) 0.047(3) 0.000(2) 0.005(2) + 0.012(3)
C(36) 0.029(2) 0.043(3) 0.035(2) 0.001(2) 0.011(2) 0.006(2)
C(37) 0.052(3) ©  0.032(3) 0.036(3) -0.002(2) 0.013(2)  -0.004(2)
C(38) 0.028(2) 0.028(2) 6.025(2) 0.000(2) 0.009(2)  -0.001(2)
C(39) 0.031(2) 0.025(2) 0‘031(2) - 0.001(2) 0.004(2) 0.001(2)
C(40) 0.039(2) 0.033(3) 0.039(3) -0.009(2) 0.009(2)  -0.005(2)
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Table 2. Anisotropic Displacement Parameters (continued)

atom Un Usz Uss Uiz Uiz Uaa

C(41) 0025(2)  0.041(3)  0.042(3) -0.006(2) 0.002(2)' ‘-0,‘.008(.2)
-C(423) 0.026(2) 0.040(3). ~0.030(2) 0.002(2) 0.000(2) -0.006(2)'
C(43) 0.031(2)  0.029(2) 0.027(5) 0.000(2) 0.007(2) -0.001(2)
C(44) ._9,0_28(;‘) wo.026(2) 0.030(2) | -0.002(2)  0.006(2) 0.001(2)
C(45) 0.028(2) ‘(-).035('3) 10.033(2)  -0.007(2) . 0.002(2) | 0.004(2)
C(46) 1 0.031(2) 0.043(3) 0.050(3) 0.001(:2) | 0.607(2) 0.019(2)
C(47) -0.034(2) 0.682(5‘)' 0.033(3) -0.001(3)  0.005(2) 0.017(3)
C(48) 0.042(3) 0.070(4) 0.028(2) -0.011(3) 0.006(2) -0.006(2).
C(49) 0.042(2) | 0.033(3) 0.033(2)  -0.006(2) 0.008(2) -0.006(2)

C(50) 0.041(3) 0.052(3) 0.051(3) 0.000(2) - 0.012(2) -0.006(3)

The éeneral temperature factor expression:

: éxp(—?ﬁQ(a'zUuhz + b'zUzzk? + C'2U3312 + 2a* 0" Uyahk + 2a*c"Uishl + 2b‘c‘U23kl))
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Table 3. Bond Lengths(2)

atom ' atom distance ‘ atom atom distance
se(1)  C(1) - 1.883(5)  Se(l) C(4) 1.907(4)
'se(z; CE) 1.895(4) | Se(2) c®) 1.881(4)
01(1.) C(50) “;1.759(6)' | Cl(2) - C(50) 1.748(6)
Cl(3) /__c_(so)"" 1708(6) N C(10) - 1.346(5)
N(1) C(13) - i..378(5) - N2) C(15) 1.383(5)
N@)  c(8) L3(G) N 37 L471(6)
N@3)  -C(20) 1379(5) CON® C@) 1347(5)
cuy . c@  14216) o)) | C24)  1401(6)
c2) C(3) i.374(%) - | cE) | C(4) 1.401(6)
C(4) cBG) 1.408(6) | C(5) C(6) 1.416(6)
ce) . o L) _ | o) | 5(8) 1.424(6)
C(8) C(9) 1:396(6) - () o ocao) 1.430(6)
" c) c(25) 1.499(6) cao)y - c) 1447(6)
c@) c(12) 1.362(6) » c(12) c(13) 1.443(6)
cus) C(14) 1.394(6) C(14) C(15) 1.425(6)
C(14) ci1) 1.489(6) : C(15) c(16) L.411(6)
C(16) C(17) 1.378(6) c(17) C(18) 1.409(6)
c(18) ci19) | 14386) | cus)  C(20) 1.403(6)
C(19) C(38) 1.475(6) ‘0(26) C(21) 1.447(6)
C(21) C(22) 1.363(6) . C0(22) | C(23) 1.462(6)
C(23) C(24) 1.428(6) C(24) | 10(4‘4) 1.487(6)
- C(25) C(26) 1.405(7) C(25) C(30) 1.386(7)
C(26) c27) 1.381(7) C(27) | C(28) 1.394(9)
C(28) C(29) 1.387(9) co)  C0) 1.400(7)
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Table 3. Bond Lengths(A) (continued)

atom atom distance atom atom distance

C(31) C(32) 1.395(7) c@3l . C(36) 1.399(6),
oy o) 1398 | o) C(34) 1.379(8)
C(34) e 1392(8) R C(35) C(36‘) 1.380(7)
C(38) »_,_c(39"')/  1.395(6) o) c3) - 1407(6)
C(39) C(40) 1.383(6) C(40) C(41) 1.391(7)
C(4i) C(42) 1.370(7) | C(42) C(43) ~1.395(6)
0(44) - C(s) 1.389(6) | © C(44) o C(“49) i.4o_o"(6.)
C(45) C(46) 1.389(7) , | C(46) - C(7) " 1.380(8)
© can) - C(48) | 1.38209) | CC48) C(49) 1.398(7)
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Table 4. Bond Lengthg(A)

atom . atom distance atom atom * distance

c(2) H1) 095 | o) H(2) 0.95
C(6j H(3) 095 oo H(4) 0.95
- C(11) HG) . 095 - | C(12) H(6) 0.95
'C(165 ,_/:1:1(7)/"—‘ ~ 0.95 C(17) HE) 0.95
C(21) H(9) 095 - C(2y) H(10) 095
c(26) H(uj 095 | ) H(12) 095
0(28) - >‘H(13) 095 - C(29) H(14) 0.95 |
C(30) H(15) 0.95 C(32) H(16) 095
©(33) H(17) - - 0.95 | cay H(18) 0.95
| C(35) H(19) 0.95 '_ | C(36) H(20) 0.95
C(37) | H(21) 095 cEry . HE) 0.95
C(37) H(23) ~0.95 C(39) ~  H(24) 09
c40) H(25) 095 i C(41) H(26) 0.95
C(42) - H(2T) - 0.95 | C(43) H(2é) 0.95
C(45) H(29) 0.95 c(46) H(30) 0.95
T H(31) 0.95 C(48) H(32) 0.95
C(49) H(33) 0.95 C(50) H(34) 995
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Table 5. Bond Angles(°)

atom  atom  atom  angle " atom atom atom angle
cy  Sel)  C@) 8852 CG)  se®. O 88.2(2)
-_C(l(l)) N() C(3) C 1071(4) cus) N C(18)  109.3(3)
C(15) | N 0@ 12a104)  cus N cEny 123.5(4)
C(20) N(3) .,r""f.C(zg) 107.8(3) | CSse(l)  C(1) C(2)  108.7(3)
Se(1)  C(1) cl2e)  1213(3) c2) c(1) C(24)  130.0(4)
c(ly  C@) “ cE) 117.é(4) i () c3) cy 116.1(4)
Se(1)  Ct)  C@) . 1095(3) . Se{() €@  C@) - 115.3(3)
c@  C@  CE) 1352(4)  ° Se®  CB)  C@#)  1163(3)
Se(2)  C(5) c(6) 063 @) C(5) C(6) 133.2(4)
C(5) C(6) C(7) 114.5”(‘4) c(6y c(r)  C@8) 117.7(4)
e c® o 109.’0(3) 5e(2) C(YS)‘ Co  121003)
c(7) C(8) c(9) 130.0(4) oc) C) c(10) - 120.6(4)
c® <O c25)  12004) - CQ10) GO  C(25) - 119.4(4)
N(1) co)  C(9) 119.9(4) N(1) c(o)  C(11)  110.1(4)
C(9) C(10)  CO1) .  130.0(4) c(0)  c(l)  C(12)  106.8(4)
C(11) C(12) C(13) 106.5(4) o N(1) C(13) C(12). '109.4(4)
N(1) C(13)  C(14) 12'1‘5(4) Ccay) | cumy cie) . 120004)
c13)  cua)  cus) 1004 - CU13)  C4)  CELH  1222(4)
C(15) - C(14) €@l 117.7(4) N c(15)  C(14)  124.7(4)
N(2) C(15) C(16) 107.1(4) | C{14) c(15)  C(16) 128.1(4)
c(l5)  C(6)  CUT)  1084(4)  C@6)  C(I7)  C(18)  108.3(4) .
N(2) c(s)  c(in  1069(4) N@)  cUs)  C(19)  125.0(4)
c(n - c(s) C(19) 127.9(4) C(18) c(19)  C(20) 118.4(4)
C(18)  C(19) ~ C(38)  119.1(4) C(200  C(19)  C(38)  122.4(4)
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Table 5. Bond Angles(°) (continued)

atom atom atom angle atom atom atom angle
N(3) C(20)  C(19) 121.6(4) N(3) C(20) c(21) 109.3(3)
C(u;) Coc0)  cEy  1201(4) c0)  C@l)  C(@2)  1069(3)
c21)  ©(22) . C(23) -1.06.4(4) CNE) c23)  C(22)  109.6(3)
| N(é) - C(23)C(24) 121.6(4) C(22)  C(@23)  C(24)  128.7(4)
C(1) ',0(24) C(23) 120.2(4) Cc(1) C(24)  C(44) 121.6(4)
C(23) C(24) C(44) | 118.2(4) . C(9) 0(25) C(26)  120.1(4)
'C(_S'))- 0625). 'C(30) 121.0(4) ©c(26) €25  C(30)  118.9(4)
C(25)  C(26)  C(21) 120.4(,5)' © c@e) c@n o C@8)  1201(5)
oen C(28) - C(29) 120.2(5) C(28) 0(29)‘ - C(30) 119.3(5)
C(25) C(30) C(29) '121.0(5) C(14) - C(31) C(32) 122.3(4)
cae  C@l) €36 1187(4) 0@ CBly C36)  119.0(4)
c@Ey  C(32) -6(33) 119.9(4) c(32)  C(33)  C(34)  1205(5)
C(33) C(34) C(35) - 119.5(5) C(34) C(35) - C(36) . 120.4(5) |
c(31) C(36) C(35) 120.5(5) C(19) | C(38) C(39) 122.4(4)
C(19)  C(38)  C@A3)  119.3(4) 0(39j C(38)  C(3)  1183(4)
C(38)  C(39)  C(40)  1209(4) | C(39)  C(0)  C(a1)  1201(4)
C(40)  C@l)  C(42)  120.0(4) C4l)  C(42)  CH3)  120.5(4)
c3)  CH3)  Cly  1204(9) . Cc(4)  C4d)  C@3)  1211(4)
C(24)  C@4)  CM49)  120.6(4) C5)  C(44)  C(49)  1183(%)
C(44) C(45) C(46) 121.6(4) C(45) C(46) C(47) 119.7(5) .
C(46) C(47) - C(48) 119.8(5) C(47) C(48) C(49) 120.6(5)
Ca4)  Cue)  CE8)  1199(5) Cl(1) cio)  Cl2) 109.1(3)
Cl(1) C(50) Cl(3) 111.7(3) Cl(2) C(50) Cl(3) 114.1(3)
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Table 6. Bond Angles(®)

atom  atom atom angle atom  atom ©  atom angle
CQ1) C(2) H(1) 1214 ° C@3) V'C(z) .H(l) 121.4
) et) T 191.9 @ C®  HE 122.0 -
CG)  C6)  H@). 1227 o) C(6) H(3) 1228
C(6) c() H4) 1211 | c(s) cy  H@) . 1211
C(10) c(il)  H(G) 1265 - c2) cay  HG) 1267
cay  caz  HE) 1266 S cmy)  ca) .‘H(6) 126.8
cus - c(s)  HT) 1258 ,‘ can cae  HQ) 1258
cas  can CHE) 1258 Ccyy  can) HE) 1259
ceoy  c@y  HE) 1266 o C()  C@l)  H(O) 126.5
c1)  ©(@22)  HQ10) 1268 | | ce3) 0@ H(10) 1268
.,0(25) C(26)  H(11) 10 . c@n Cc@s)  HQ1 - 1198
C(26) c(27)  H(12) 119.9 © C(e8) C@NH  HU12) 1199
cen) c@s) | H(3) 1200 C(29)  C(28)  H(13) 1198
C(28)  C(29)  H(14) 1203 C(30)  C(9)  H(14) 1204
c@25)  C(30)  H(15) 1195 C(29)  C(30)  H(15) 1195
c@3l)  C(32)  H(16) 1201 | C33)  C(32)  H(6) 1200
c(32)  C(33) T 11938 ©c(4) €33 H(IT) 1197
C(33)  C(34  HU®) 1203 C(35)  C(34)  H(1§)  120.2
C(34)  C@35)  H(19) 1198 c(36) . C@35)  H(19) 1197
C(3l)  C(36)  H20) 1198 | | c(35  C(36)  H(20) 1197
N(2) C(3f) H2L) 1094 N(2) C(37)  H(22) 1094
N(2) C(3f) H(23)  109.4 H(21) C(37) H(22) 109.6
H(21) C(37) H(23) 1005 H(22) c(37) H(23) 109.5
C(38) C(39) H(21) 1195 C(40) C(39) H(24) 119.6
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Table 6. Bond Angles(°) (continued)

atom atom atom angle atom atom  atom angle -
C(39)  C(40) . H(2) 99 c@dl)  C@o)  H(25) 1200
0(4(;) C(41)> ~ H(26) 120.0 R C(41) H(26) 1200
| C(41'). c  HED ,. we7  c@3)  c@y)  HE) .119.8
c(38) C(g;;),// ﬁ(zz;) 119.9 C(42) | C(43)  H(28) 1200
C(44) c(45£) H(29) 119.2 - C(46) c45) H(29) )119.2
clas) o(46) HG@) 1201 C@AD C46)  H(Q30) 1202
- 6(46) C(47)"' -H(31) "412_0.1 o C(48) ‘c(47)- H(31) 120.1
C(47) . C(48) H(32) 1197 C(49) C48)  H(32) 197
c4)  C(9)  H(3I) 1200 - c(i8) | C(49)  H(33) 1200
aly © c(o)  H(34) 1072 c®  C(B0)  HGB4) 1072

cs)  CB0)  H(34 1073
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