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Table S-I-1. Atomic Coordinates and Biso/Bq for 6

atom X y z : B.,
Fe(1) 0.7089(1) 0.0984(1) 0.4057(1) 2.31(4)
Fe(2) 0.6996(1) 0.10901(10) © 0.5856(1) 2.81(4)
Cl() 0.0721(4) - 0.0387(3) 0.7110(5) 11.7(2)
S() 0.5374(2) 0.1294(2) 0.4701(3) 3.79(8)
0(2) | 0.8397(5) 0.0463(6) | 10.5128(9) | 1 6.0(3)
0(3) 0.8085(6) 0.2232(6) 0.3620(9) 6.0(3)
0(4) 0.7990(7) 0.2353(5) 0.6277(7) 53
C(1) 0.6359(6) 0.1601(6) 0.4866(10) 3.1(3)
C(2) 0.6337(6)  0.2467(7) o 0.4738(9) 3.1(3)
C(3) o 0.6250(7) 0.2777(7) 0.384(1) 3.8(3)
C(4) 0.6151(8) ’ 0.3536(8) : 0.372(1) 5.7(5)
C(5) 0.6126(8) 0.3994(8) - 0.447(2) 6.5(5)
C(6) 0.6210(9) 0.3741(9) - 0.536(1) 5.0(4)
C(7) : 0.6322(7) 0.2934(7) ' 0.552(1) 4.1(3)
C(10) 0.7784.(7) 0.0716(7) 0.505(1) 3.7(3)
C(11) | 0.7664(8) | 0.1770(8) 0.5811(10) 3.4(3)
C(12) 0.7584(8) 0.1871(8) 0.6054(10) 3.6(3)
C(13) 0.634(1) 0.0660(9) 0.296(1) | 5.0(4)
C(14) 0.6352(8) 0.0083(8) 0.3638(10) 3.5(3)
C(15) 0.7095(3) -0.0180(8) 0.368(1) 4.1(4)
C(16) 0.752(1) - 0.023(1) 0.301(1) © 6.4(5)
C(17) 0.704(1) o.of45(10) o 0.262(1) 55(5)
C(18) 0.671(1) 0.1040(10) 0.730(1) 5.9(5)
C(19) | 0.6073(9) 0.0855(8) _ 0.678(1) 7 4.6(4)
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- - Table S-I-1. (continued)

3

atom X v z Bey

C(20) 0.6235(8) 0.0199(8) 0.6254(10) 3.5(4)
C(21) 0.6970(10) -0.0014(9) 0.650(1) 4.6(4)
C(22) 0.7297(10) 0.051(1) C0T13(1) 5.9(5)
C(23) 0.4768(6) 0.2045(6) 0.515(1) 4.0(3)
C(24) 0.3949(6) 0.1785(7) ~0512(1) 4.1(3)
C(25) 0.0000 0.0000 0.639(2) 11(1)
H(1) 0.6232 0.2429 0.3281 4.5047
H(2) 0.6109 03778 ©0.3058 7.5629
H(3) 0.6002 04518 . 04358 6.5750
H(4) 0.6222 0.4110 0.5894 6.3560
H(5) 0.6356 0.2730 0.6157 1.8380
H(6) © 0.5886 0.0943 . 02753 5.3303
H(7) 05917 ©-0.0097 . 0.4029 4.5307
H(8) 0.7281 -0.0590 04132 5.5153
H(9) 0.8081 0.0156 0.2902 7.9219
H(10) 0.7211 0.1071 0.2114 5.0342
H(11) 0.6724 0.1471 0.7741 7.4741
H(12) 0.5568 0.1129 0.6782 5.3101
H(13) 0.5907 -0.0079 0.5817 4.1906
H(14) 0.7234 0.0469 06217 5.0342
ﬁ(15) 0.7783 0.0485 0.7462 7.6136
H(16) 0.4834 0.2507 0.4802 4.6502
H(17) 0.4904 0.2167 0.5821 46502
H(18) 0.3820 0.1662 0.4463 4.8688
H(19)  0.3607 0.2148 0.5348 4.8688
H(20) 0.3890 01322 05483 6.5750

H(21) , 0.0210 : -0.0390 0.5950 4.0000

8 *1y2 2 | A
B, = §7r2(U11(aa ¥+ Uaa(b6*)? + Usa(ce™)” + 2U12aa bb* cos v + 2U,saa*ce* c08 B + 2Unzbb* cc* cos o)
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. ~ Table S-I-2. Atomic Coordinates and Bis,/B¢q for 7

atom x y 2 B.,
Fe((1)) 0.7539(1) 0.90980(10) 0.2010(2) 3.56(3)
Fe((2)) 0.8895(1) 0.73263(10) 0.2664(2) 3.52(3)
S() 0.6261(2) 0.7020(2) 0.2483(3) 3.96(6)
0((2)) 1.0001(6) 0.9304(5) ©0.2883(9) 5.5(2)
0((3)) 0.7993(7) 0.9196(6) -0.1313(9) 6.4(2)
O((4)) 0.9858(6) 0.6503(6) ~-0.0450(10) 6.0(2)
C((10)) 0.9186(9) 0.8807(7) 0.265(1) 4.1(2)
C((11)) 0.7800(10) - - 0.9099(8) -0.001(1) 5.0(3)
C((12)) 0.9422(8) 0‘6836(7)- 0.077(1) 4.5(2).
C((13)) 0.6374(9) 1.0634(8) 0.197(1) 4.8(3)
C((14)) 0.5864(8) 0.9900(8) 0.258(1) 4.6(2)
C((15)) 0.661(1). 0.9680(8) - 0.413(1) 5.0(3)
C((16)) 0.7534(10) 1.0267(9) 0.439(1) 5.6(3)
c((17)) 0.7403(9) 1.0882(8) 0.308(1) 5.3(3)
C((18)) 0.8627(10) 0.713'0(10) 0.511(1) 5.5(3)
C((19)) 0.9612(9) 0.7661(9) 0.534(1) 5.0(3)
C((20)) 1.0443(9) 0.6942(9) 0.443(1) 5.1(3)
C((21)) 0.9953(10) 0.5933(8) 0.360(1) 5.1(3)
C((22)) 0.8831(9) . 0.6057(8) 0.402(1) 4.3(3)
C((23)) 0.4806(8) 0.7110(7) 0.129(1) 3.6(2)
C((24)) 0.3928(9) 10.7859(8) 0.202(1) 4.5(3)
C((25)) 0.2766(10) 0.7907(8) 0.125(1) 5.2(3)
C((26)) 0.2480(9) 0.7205(9) -0.035(2) 5.3(3)
C((27)) 0.3310(10) 0.6463(s) -0.109(1) 5.0(3)
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- Table S-I-2. (continued)

atom

C((2))
C((3))
C((4))
C((5)
C((6))
C((7)

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

H(16)
H(17)

H(18)
H(19)

H(?O)

B.,

X
0.4489(8)
0.7226(7)
0.6955(7)
0.6242(3)
0.5908(10)
0.629(1)
0.6986(9)
0.7335(7)
0.5875
0.5320
0.6152
0.7256
0.7783
0.6093
0.5279
0.6434
0.8006
0.7925
0.7993
0.9658
1.1153
1.0412
0.8306

0.4155
0.2196

10.1738
0.3169

0.5136

8 ] *\2 * ; 2 . R
gﬂ'z(Ull(cza ) + Usa(bb )2 + U{gs(cc )* + 2U;50a*bb* cosy + 2U13aa"ce* cos B + 2U,3bb* cc* cos a)

Yy
0.6381(7)
0.7457(6)
0.6853(6)
0.7393(7)
0.680(1)
0.565(1)
0.5080(8)
0.5684(7)
0.8179
0.7080
0.5258
0.4321
0.5338

1.0802

- 0.9610

0.9234
1.0307
1.1298
0.7447
0.8313
0.7142
0.5279
0.5549

0.8238
0.8395

0.7301

06010

0.5872

Z

-0.031(1)

0.1349(10)

-0.0499(10)

-0.175(1)
-0.340(1)

-0.384(1)

-0.264(1)

-0.098(1)
-0.1360
-0.4129
-0.5103
-0.3056
-0.0211
0.0902

0.2119

0.4786

0.5126
0.2890
0.5506
0.5042
0.4350
0.2906
0.3609

0.3057
0.1703

-0.0768

-0.2105

-0.0923

5.7(3)
6.3(3)
5.5(3)
3.9(2)
6.3850
6.3850
6.3850
6.3850
6.3850
6.3850
6.3850

6.3850

6.3850

6.38.50
6.3850
6.3850
6.3850
6.3850
6.3850

6.3850
6.3850

6.3850
6.3850

6.3850
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Table S-I-3. Atomic Coordinates and Biso/Beq _for 15

atom x y z A B.,
Fe(1) 0.8910(3) 0.2069(1) 0.8650(1) 3.29(6)
Fe(2) 1.0560(3) 0.1902(1) 0.7507(1) 3.00(5)
SO 1.2448(5) 0 0.1454(2) 0.9043(2) - 3.43(10)
0(2) 0.733(1) 0.2069(8) 0.7163(6) '5.8(3)
O(3) 0.796(1) 0.3928(8) 0.8593(7) - 5.5(4)
0(4) 1.061(1) 0.3708(7) 0.6889(6) 5.2(3)
C(1) 1.115(2) - 0.2269(9) 0.8598(7) 2.9(4)
C(2) 1.186(2) 0.3184(9) 0.8767(7) 2.5(3)
C(3) 1.311(2) 0.349(1) 0.8385(9) -4.0(4)
C(4) - 1.377(2) - 0.430(1) 0.8563(8) 3.7(4)
C(5) 1.328(2) 0.4839(10) - 0.9135(8) 3.6(4)
C(6) 1.208(2) 0.4547(9) : 0.9530(8) 3.5(4)
C(7) ’ 1.138(2) 0.3741(9) 0.9360(7) | 3.1(4)
C(8) 1.409(2) 0.573(1) 0.9305(9) 5.5(5)
C(10) 0.843(2) 0.205(1) 0.7580(8) 3.6(4)
C(11) 0.842(2) 0.320(1) 0.8608(8) 3.3(4)
C(12) 1.060(2) 0.2990(10) 0.7169(7) 3.2(4)
C(13) 0.742(3) 0.093(2) 0.874(1) 7.3(7)
C(14) 0.681(3) 0.163(2) 0.907(2) TA(T)
C(15) 0.776(3) 0.193(1) 0.968(1) 6.6(6)
C(16) 0.903(2) 0.133(1) 0.9716(10) 5.7(5)
C(17) 0.889(2) | 0.075(1) 0.910(1) - 5.6(6)
cs) 1.004(2) 0.060(1)  0.7037(9) 47(5)

C(19) 1.041(2) 0.120(1) 0.6460(8) 4.6(5)
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e

Table S-1-3. (continued)

atom X \ z By

C(20) 1.190(2) 0.149(1) 0.6598(9) 4.6(5)
C(21) 1.253(2) 0.111(1) 0.7275(8) 4.0(4)
C(22) 1.134(2) 0.055(1) 0.7541(8) 4.2(4)
C(23) 1.308(2) } 0.1896(10) 0.9978(7) 4.1(4)
C(24) 1.404(2) 0.1182(9) 1.0395(7) 3.3(4)
C(25) 1.474(2) 0.152(1) 1.1146(8) 4.4(4)
C(26) 1.585(2) 0.086(1) 1.1515(9) 4.9(5)
H(1) 1.3519 0.3126 : 0.7992 6.1648
H(2) 1.4618 0.4494 0.8278 4.2031
H(3) 1 1.1701 0.4906 0.9936 4.5307
H(4) 1.0554 0.3546 " 0.9642 3.7404
H(5) 1.3642 0.6188 B 0.8981 5.4433
H(6) 1.5137 0.5678 0.9198 5.4433
H(7) 1.3990 0.5889 0.9823 6.1648
H(S) 0.7007 0.0599 0.8302 8.1479
H(9) 0.5821 0.1881 0.8906 7.9261
H(10) 0.7549 0.2402 1.0021 7.0717
H(11) 0.9825 0.1355 1.0113 6.4077
H(12) 0.9557 0.0267 0.8986 6.1648
H(13) 0.9051 0.0250 0.7071 - . 4.7489
H(14) 0.9735 0.1436 06115 5.4433
H(15) 1.2434 0.1879 " 0.6257 4.8910
H(16) 1.3540 0.0997 0.7562 5.4433
H(17) 1.1144 0.0115 0.7973 5.4433
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A

Table S-I-3. (continued)

atom X y z Beg

H(18) : 1.3671 0.2426 0.9916 . 5.0821
H(19) 1.2221 0.2042 | 1.0271 5.9628
H(20) 1.4829 0.1010 1.0076 4.0115
H(21) 1.3406 0.0684 1.0490 4.8709
H(22) 1.5232 0.2067 1.1065 5.4433
H(23) 1.3939 : 0.1606 : 1.1495 4.8709
H(24) 1.6673 0.0776 | 1.1179 5.6430
H(25) 1.6262 0.1110 1.1987 5.6430
H(26) 15379 0.0313 1.1608 5.6430

By = 271'2(0'11(aa")2 + Usa(bd™)? + Uss(ce™)? + 2U12aa™bb* cos v + 2U13aa”cc” cos B + 2Ua3bb™ cc™ cos )
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Table S-I-4. Atomic Coordinates and Biso/Beq for 17

atom x . ¥ z Bey

Fe(1) 1 0.0882(2) 0.04022(6) 0.69567(6)  3.27(3)
Fe(2) T0.1711(2) 0.05696(7)  0.81722(6)  3.24(3)
0(2) -0.1209(9) 0.0670(4) 0.8517(4) 6.0(2)
0(3) -0.2606(9) 0.0253(4) 0.6291(5) 7.6(2)
O(4) -0.1307(9) -0.1780(4) 0.8221(4) 612
(1) 0.239(1) -0.0655(4) 06944(4) 3.1(2)
C2) 0.212(1) -0.1368(5) 0.6370(5) 3.3(25
C(3) 0.360(1) 0.1614(6) ©0.5857(6) 5.3(3)
C(4) | 0.350(2) -0:2268(6). 0.5300(6) 6.5(3)
C(5) 0.190(2) -0.2739(6) 0.5247(6) | 5.9(3)
C(6) C oo 0.2541(5) T 0.5742(6) O 49(3)
C(7) 0.047(1) 0.1852(5) 0.6208(5) 3.9(2)
C(10) -0.008(1) 00327(5) - - 0.8099(5) 3.8(2).
C(1 0.115(1) 0.00325)  0.6563(5) 4.2(2)
C(12) 20.014(1) -0.1290(5) _’ 0.8161(5) - 3.8(2)
C(13) 0.278(2)  0.0988(6) 0.6102(8) 6.5(3)
C(14) ©0.322(2) 0.1245(7) 0.6910(9) 6.3(3)
C(15) 0.168(2) 0.1662(6) 0.7255(6) @)
C(16) 0.024(2) 01643(5) 0.6630(9) - 6.4(3)
C(17) 0.095(2) - 0.1211(7) 0.5921(7) 7.0(4)
C(18) 0.330(2) 0.1328(6) 0.3965(8)  6.9(3)
C(19) 0.449(2) 0.089(1) 0.8492(8)  5909)
C(20) . 0.428(2) 0.004(1) 0.866(1) 9.9(5)
C21) 0.285(2) . 0.00018) - 0.9277(8)  7.2(4)
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Table S-I-4. (continued)

atom X v z B.,
C{22) 0.229(2) -0.0775(8) 0.9462(6) 6.1(3)
H(1) 0.3670 -0.0259 0.6869 5.1603
H(2) 04810 -0.1290 0.5876 6.1790
H(3) 0.4585 -0.2402 0.4940 . 7.5505
H(4) 0.1856 -0.3212 . 0.4871 7.0220
H(5) -0.0771 oot 05T 6.2856
H(6) -0.0659 -0.1683 . 0.6629 . 47657
H(7) 0.3617 0.0680 0.5717 . 7.6720
H(3) 0.4495 | 0.1161 0.7200 | 8.0564 -
H(9) 0.1593 01923 © 0.7816 | 7.2794
H(10) 01023 0.1901 . 0.6669 | 6.1790
H(11) .0.0303 0.1120 < 0.5370 | } 7.7490
H(12) 0.3188 -0.1941 0.8987 | 8.0878
H(13) 0.5405 -0.1132 0.8096 96728
H(14) ’ 0.4961 0.0441 0.8433 10.8156
H(15) 0.2338 0.0514 0.9557 8.0610
H(16) 0.1304 ' -0.0930 0.9896 7.4590
B., = %‘-’(Un(‘aa*)'? + U (bb)? + Usa(ce” )? + 2U126a"bb" cosy + 2Ursaa”cc* cos B + 2Uazbb* cc* cos ar)
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Table S-II-1. Anisotropic Displacement Parameters for 6

atom Uny Uas Uas Uss Uss Uas
Fe(1) 0.041(1) 0.031(1) ~  0.0343(10)  0.0009(9) 0.0015(10)  -0.001(1)
Fe(2)  0.040(1) 0.032(1) 0.0348(10)  -0.007(1) 0.001(1) -0.002(1)
C1() 0.179(6) 0.117(5) 0.149(6) 0.046(5) -0.028(5) 10.019(5)
S() 0.035(2) 0.033(2) 0.076(3) -0.001(1) -0.005(2) -0.003(2)
0(2) 0.042(5) 0.119(8) 0.068(7) 0.032(6) 0.003(6) 0.005(8)
0(3) 0.055(7) 0.066(7) 0.106(9)  -0.019(6) 0.019(7) 0.015(7)
0(4) 0.081(8) 0.048(6) 0.078(8) -d.024(6) -0.036(6) -0.004(6)
C(1) 0.029(6) 0.041(7) 0.047(8) 0.001(5) 0.001(7) -0.003(7)
C(2) 0.028(6) 0.037(7) 0.05(1) -0.005(6) -0.002(6) -0.002(6)
C(3) 0.041(8) 0.034(3) 0.07(1) 0.004(6) -0.002(7) 0.009(7)
C(4) 0.052(10) 0.035(9) 0.13(2) 0.002(7) 0.00(1) 0.001(10)
C(5) 0.030(8) 0.027(8) . 0.19(2)  0.012(7) 0.00(1) 0.03(1)
C(6) 0.046(10) | 0.039(9) 0.11(1) 0.006(8) 0.011(9) -0.024(9)
C(7) 0.036(7) 0.048(8) 0.07(1) -0.012(7) 0.005(7) -0.024(8)
C(10) 0.047(8) 0.054(8) 0.039(8) -0.006(6) 0.007(9) | -0.008(9)
C(11) 0.045(8) 0.038(8) 0.047(10)  0.006(7) 0.015(7)  ~ 0.001(7)
C(12) 0.052(9) 0.053(9) 0.031(8)  -0.003(8) -0.009(7) -0.004(7)
C(13) 0.09(1) 0.05(1) 0.05(1) 0.'019(10) -0.040(10)  -0.026(9)
C(14) 0.061(10) 0.039(8) 0.034(8) 0.000(7) -0.003(7) -0.016(7)
C(15) 0.048(9) 0.041(8) 0.07(1) 0.007(7) 0.003(8) -0.013(8)
C(16) 0.08(1) 0.08(1)  0.08(1) 0.01(1) 0.02(1) -0.05(1)
C(17) 0.10(2) 0.05(1) 0.06(1)  -0.01(1) 0.01(1) -0.0.03(9)
C(18) ©0.12(2) 0.05(1)  0.047(10)  -0.03(1) 0.02(1) -0.011(9)
C(19) ©0.055(10)  0.039(9) 0.08(1) 0.003(8) 0.025(9) 0.004(8)

10
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Table S-II-1. (continued)

atom Un Uaa Uss Uis - Uss Uas

C(20) 0.044(8) 0.040(9) 0.048(10) -0.010(7) 0.002(7) . 0.009(7)
C(21) 0.07(1) 0.06(1) 0.048(10).  -0.013(9) 0.008(9) 0.022(8)
C(22) 0.06(1) .}0.09(1) 0.07(1) . 0.00(1) -0.03(1) 0.04(1)
C(23) 0.035(7) 0.041(T)  0.08(1) 0.002(5) 0.005(8) -0.012(8)
C(24) 0.031(6) 0.061(8) 0.064(9) 0.002(6) . -0.008(9) 0.011(8)
C(25) 0.16(3) 0.24(4) 0.03(1) 0.08(3) 0.0000 - 0.0000

The general temperature factor expression:

'exp(—-Qﬁg((t*gUuhg + b*nggkz -+ C*?Uggl2 + 2a*b*U o hk + 2a*c*Uyzhl + Qb*C*Ug;gkl))

11
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Table S-II-2. Anisotropic Displacement Paramet‘efs for 7

atom Ui [ Uss Uiz : Uis Uas

Fe((1)) 0.0554(9) 0.0315(7)  0.0405(8) -0.0024(6)  0.0001(6)  0.0022(6)
Fe((2)) 0.0454(9) 0.0355(7) 0.0427(8)  0.0011(6) -0.0029(6)  0.0030(6)
S() 0.056(2) 0.053(1) 0.041(1) -0.007(1) 0.003(1) 0.014(1)
0((2)) 0.065(5) 0.052(4) 0.087(5) -0.021(4) 0.004(4) 0.002(4)
0((3)) 0.124(7) 0.067(5) 0.055(5) -0.023(4) 0.016(5) 0.009(4)
O((4)) 0.067(5) 0.071(5) 0.077(5) -0.016(4) 0.-019(4) -0.018(4)
C((10)) 0.070(7) 0.043(5) 0.039(5) -0.013(5)  0.009(5) -0.004(4)
C((11)) -~ 0.098(9) 0.035(5)  0.047(6) -0.014(5) -0.013(6) 0.007(5)
C((12)) 0.054(7) 0.038(5) 0.061(7) -0.005(5) -0.004(5) -0.010(5)
C((13)) 0.070(7) 0.038(5) | 0.067(7) -0.002(5) 0.002(6) 0.008(5)
C((14)) 0.059(7) 0.040(5) 0.059(6) - . 0.009(5) 0.009(5) -0.006(5)
C((15)) . 0.091(9) 0.042(6)  0.051(6) - 0.011(6) 0.024(6) 0.000(5)
C((16)) 0.064(8) 0.061(7) 0.061(7) 0.006(6) -—0.004(6) ~-0.015(6)
C((17)) 0.067(8) 0.039(5) 0.090(8) -0.014(5) 0.009(6) 0.000(5)
C((18)  0.070() 0.081(8) 0.049(6) 0.007(6) -0.009(6) 0.026(6)
C((19)) 0.058(7) 0.070(7)  0.050(6) - -0.007(6) -0.010(5) . 0.008(5)
C((20)) 0.047(6) 0.059(6) 0.074(7) -0.001(5) -0.010(5) 0.012(6)
C((21)) 0.068(8) 0.044(6) 0.064(7) 0.020(5) -0.004(6) 0.011(5)
C((22)) 0.073(8) - 0.052(6) 0.051(6) -0.006(5) -0.006(6) 0.013(5)
C((23)) 0.046(6) 0.037(5) 0.052(6) -0.002(4) 0.008(5) 0.013(4)
C((24)) 0.052(7) 0.054(6) 0.068(7) -0.007(5) 0.012(5) 0.015(5)
C((25)) 0.065(8) 0.056(6) 0.077(7) 0.004(5) 0.026(6) 0.014(6)
C((26)) 0.043(6) 0.066(7) 0.096(9) -0.013(5) 0.004(6) 0.027(6)
C((27)) 0.065(8) 0.056(6) . 0.071(7) . -0.029(6) -0.004(6) 0.018(5)

12
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'I_’able S-II-2. (continued)

atom Un Uss Uss Uss Uss Uas

C((28)) 0.054(7) 0.045(5) 0.051(6) -0.009(5) 0.018(5) | 0.010(4)
C((1)) 0.044(5) 0.031(4) 0.033{5) 0.007(4) - 0.014(4) 0.007(3)
c((2)) 0.045(5) 0.035(5) *  0.033(5) -0.007(4) -0.001(4) 0.003(4)
C((3)) 0.067(7) 0.053(6) 0.036(5) --0.017(5) 0.001(5) 0.009(4)
C((4)) 0.079(8) 0.096(9) 0.043(6) -0.033(7) -0.009(5) 0.015(6)
C((5)) 0.094(9) 0.103(10).  0.038(6) ~  -0.050(8) 0.004(6) -0.016(6)
C((6)) 0.073(8) 0.055(6) 0.065(7) -0.019(6) 0.013(6) -0.026(5)
C(7)) 0.045(6) 0.039(5) 0.059(6) -0.006(4) 0.006(5) 0.001(4)

The general temperature factor expression:

exp(—272(a*2 U1 A% + b"2Usek® + ¢*2Uszl? + 2a*b* U2 hk + 2a=c* Urshl + 2b*c*Usyskl))

13




© 2000 American Chemical Society, Organometallics, Liu om000185i Supporting Info Page 14

Table_ S-II-3. Anisotropic Displacement Parameters for 15

atom Up \Ugg Uss  Ups Uiz Uas
Fe(1) 0.045(2) 0.038(1) 0.042(1) -0.005(1) -0.003(1) 0.000(1)
Fe(2) 0.053(2) 0.029(1) 0.030(1) 0.000(1) -0.012(1) '0.001(1)
S() 0.055(3) 0.039(2) 0.034(2) 0.004(2) -0.014(2) 0.001(2)
0(2) 0.074(9) 0.069(3) 0.074(8) 0.005(8) -0.031(7) -0.008(?)
0(3) 0.07(1) 0.049(7) 0.091(9) 0.006(8) 0.003‘(7) 0.005(7)
0(4) 0.11(1) 0.032(6) 0.056(7) -0.006(7j -0.010(7) 0.021(6)
- CQ) 0.06(1) 0.028(8)  0.026(8) 0.001(8) 0.006(7) 0.005(6)
C(2) 0.032(9) 0.035(8) 0.029(7) 0.004(9) -0.003(6) 0.003(7)
C(3) 0.04(1) 0.05(1) 0.06(1) -0.01(1) -0.010(9) -0.010(9)
C(4) 0.04(1) 0.07(1) 0.034(9) - 0.00(1) -0.004(7) 0.007(9)
c() 0.05(1) 0.040(9) 0.041(10) . -0.02(1) : -0.029(8) 0.004(8)
C(6) 0.07(1) 0.028(8) 0.034(9) 0.01(1)‘ -0.015(9) -0.009(7)
c(7) 0.06(1) 0.032(8) 0.023(8) -0.012(9) -'0.064(7) -0.001(6)
C(8) 0.08(2) 0.040(9) A'O.OS(l) -0.02(1)‘ -0.05(1) 0.012(9)
C(10) 0.036(10)  0.05(1) 0.049(9) 0.01(1) -0.016(8) —0..006(8)
c(11) 0.04(1) 0.046(10)  0.043(9) 0.00(1) 0.007(7) . 0.001(8)
C(12) 0.05(1) 0.036(9) 0.039(8) . 0.009(10)  -0.005(7) -0.002(8)
C(13) 0.08(2) 0.09(2) 0.11(2) -0.05(2) ;0.61(1) o -0.01(1)
C(14) 0.05(1) 0.10(2) 0.13(2) 0.02(2) 0.01(1) 0.04(2)
0(155 0.10(2) 0.07(1) 0.09(1) 0.01(2) 0.01(1). -0.01(1)
C(16) 0.07(2) 0.09(1) 0.05(1) 0.00(1) 0.000(10)  0.01(1) .
C(17) 0.06(2) 0.05(1) 0.10(2) -0.02(1) 0.02(1) 0.00(1)
c(18) 0.08(1) 0.05(1) 0.05(1) 0.00(1) -0.02(1) -0.022(9)

C(19) 0.08(2) ~  0.05(1) 0.04(1) 0.00(1) -0.026(9) -0.006(8)

14
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Table S-11-3. (continued)

atom Uy Uas Uss Uso Uss Uas

C(20) 0.09(2) 0.05(1) 0.04(1) -0.01(1) 0.009(10)  -0.002(8)
C(21) 0.06(1) 0.06(1) 0.035(9) 0.01(1) 0.004(8) -0.012(8)
C(22) 0.07(1) 10.04(1) 0.042(10)  0.01(1)  -0.001(9) -0.008(8)
C(23) 0.07(1) 0.054(10)  0.026(7) 0.00(1) -0.014(8) -0.005(8)
c4) 0.05(1) 0.044(9) 0.028(8) -0.011(9) -0.001(7) 0.014(7)
C(25) 0.06(1) 0.07(1) 0.039(9) -0.03(1)  -0.002(3) 0.011(8)

C(26) 0.07(1) 0.06(1) © 0.06(1) -0.01(1) -0.028(10)  0.016(9)

The general temperature factor expression:

exp(—?wz(a*zUllfﬂ + b*nggkz + C*2U3312 + 2a*b*U9hk + 2a*c* Ulshz +.2b*C*U23kl))

15
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Table S-II-4..Anisotr0pic Displacement Parameters for 17

~ atom U Uss . Usy Uss Uys Uag
Fe(1) 0.0503(8) 0.0375(6) 0.0363(6) - ©-0.0028(6)  -0.0010(5) .0.0049(6)
Fe(2) 0.0450(7) 0.0446(7) 0.0336(6) 0.0036(6)  -0.0021(5) 0.0030(6)
0(2) 0.086(5) 0.078(5) 0.065(4) 0.036(4) 0.024(4) -0.004(3)
0(3) 0.062(5) 0.108(5) 0.120(6) -0.010(4)  -0.030(4) 0.001(5)
O(4) 0.075(5) 0.071(5) - . 0.085(5) . -0.020(4) 0.023(4) 0.019(4)
ci) ©0.049(5) 0.038(5) 0.030(4) -0.001(4) 0.005(3) -0.002(4)
C(2) 0.051(5) 0.038(5) 0.036(5) 0.000(4) -0.007(4) 0.003(4)
C(3) 0.072(7) 0.066(6) 6.064(6) -0.004(6) 0.007(5) -0.023(5)
C(4) 0.097(9) 0.071(7) 0.078(8) 0.005(7) 0.013(6) -0.035(6)
C(5) o 0.14(1) 0.043(6) 0.045(6) 0.021(7) -0.009(7) -0.016(5)
C(.(i) 0.096(8) 0.041(6) 0.049(6)  -0.017(5) -0.029(6) 0.002(5)
) 0.055(6) 0.056(5) 0.039(5) = -0.003(5) -0.007(4) 0.007(4)
C(10) 0.049(5) 0.054(6)  0.043(3)  0.000(5) 0.000(4) | 0.002(4)
C(11) 0.043(6) 0.063(6) 0.054(6) 0.010(5) -0.007(4) 0.005(5)
C(12) 0.052(6) 0.047(5) 0.046(5) 0.001(5) 0.006(4) 0.017(4)
C(13) 0.11(1) 0.060(7) 0.076(8) -0.019(7) 0.038(8) ' 0.015(6)
C(14) 0.078(8) 0.066(7) 0.11(1)  -0.036(7) 0.006(8) ~  0.026(7)
Ct15) 0.13(1) 0.044(6) 0.055(7) | -0.(523(7) , 0;008(7) :0.005(5)
C(16) 0.105(9) 0.029(5) 0.108(9) 0.006(6) 0.000(8) 0.021(6)
C17) 0.15(1) 0.064(8) 0.058(8) -0.023(8) -0.012(8) 0.026(6)
C(18) 0.12(1) 0.068(7) 0.071(8) 0.058(8) -0.052(7) -0.004(6)
C(19) 0.054(8) 0.23(2) 0.057(8) 0.04(1) -0.0.18(6) 0.02(1)
C(20) 0.064(9) 0.14(1) 10.14(1) -0.065(10)  -0.073(9) 0.08(1)
) 0.095(9) 0.106(9) 0.033(5) 0.015(8) -0.009(5)' 0.005(6)

The general temperature factor expression:

eXp(—??TB((L*gUuh? + I)*2Uggk2 + C“‘:‘,Uggl:2 + 2a*6* Uy hk + 2a*c* Uishl + Qb*C*UQ;;kl))
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Table S-I1I-1. Complete Bond Lengths (&) for 6

atom atom - distance atom atom distance
Fe(1) Fe(2) 2.527(2) o Fe(1) C(1) 2.03(1)
Fe(1) C(10) 1911 | Fe(1) C(11) 1.75(1)
Fe(1) C(13) C2.11(1) Fe(1) C(14) 2.13(1)
Fe(1) C(15) 2.12(1) | - Fe(l) C(16) 2.13(1)
Fe(1) - C(17) 2.06(2) Fe(2) S C(1) o 2.00(1)
Fe(2) C(10) 1.91(1) Fe(2) C(12) 1.75(2)
Fe(2) C(18) 209(2) | Fe(2) C(19) 2.11(1)
Fe(2) C(20) 2.14(1) , Fe(2) C(21) 12.14(1)
Fe(2) C(22) 2.12(2) Cl C(25) 1.76(1)
S c(1) 1.83(1) s ces) 181(1)

- 0(2) C(10) L18(1) O 03) c(l) 1131
o) C(12) 1.15(1) | o C(_i) C(2) 1.54(1)
C(2) cE)  138(2) c2) - (1) 1.37(2)
c(3) C(4) 1.36(2) C4) C(5) 1.32(2)
c(5) C(6) 1.34(2) ce6) . Cm | 1.45(2)
C(13) C(14) 1.39(2) 0(135 C(17) ©1.34(2)
C(14) C(15) 1.39(2) ‘ C(15) C(16) 1.41(2)
C(16) C(17) 1.37(2) C(18) C(19) 1.38(2)
C(18) C(22) 1.42(2) | C(19) C(20) 1.40(2)
C(20) C(21) 1.39(2) | C(21) C(22) 1.40(2)
C(23) C(24) 1.52(2) |

17
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Table S-111-2. Complete Bond Lengths (3) for 7

atom ~ atom distance - atom Catom distance
Fe((1) Fe((2) ?2.523(2) o Fe((D) 0 C((10) - 1.89(1)

Fe((1) c((11) 1.73(1) - | Fe('.(l) | C((13) ©2.103(9)
Fe((1) C((14) 2.131(9) ) o(s) 2.146(10)
Fe((1) C((16) 2.111(9) Fe((1) C((17) 2.129(9)
Fe((1) C((1) 2026(8) Fe((2) C((10) 1.902(9)
Fe((2) C((12) 1.72(1) Fe((2) C((18) 2.15(1)

rel(2) C((19) 2.132(9) Fe((2) C((20) 2.123(9)
Fe((2) C((21) - 2.101(9) | | Fe((2) C((22) 2.117(10)
Fe((2) C((1)) 2.032(8) S c((23) 1.785('9)
S oy REONE 0((2)) C((10) 1.19(1)

0((3)) c((11) S116(1) o) oy 1.17(1)

C((13) C((14) S 1.39(1) S - C((13) C((17) 1.39(1)

C((14) c((15) 1.42(1) o(15) ) 137(0)

C((16) C((17) . 1.40(1) C((18) C(19) 1.40(1)

C((18) C((22) 140(1) C((19) | C((20) 1.40(1)

C((20) c((21) 1.42(1) c((21) c-((22) S 141(1)
C((23) C((24) 138() ' C((23) C((28) 1.41(1)

C((24) C((25) 1.38(1) | o o(2s) c((26)  1.39(1)

C((26) c((2r) 1341 (@) C((28) 1.40(1)

C(1)) . -C((2)) 1.50(1) C((2)) () 1.38(1)

C((2) c((7) 1.40(1) ) C((4)) 1.37(1)

C(®) C((5)) 1.37(2) | o) c((6)) 1.37(1)

C((6)) cum)y - 1.39(1)

18
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Table S-111-3. Complete Bond Lengths (&) for 15

atom ~ atom distance atom atom distance
Fe(1) Fe(2) 2.530(3) | Fe(1) c(1) 2.00(2)
Fe(1) C(10) 1.89(1) Fe(1) c(11) 1.74(2)
Fe(1) C(13) 2.16(2) Fe(1) C(14) 2.12(2)
Fe(1) C(lS) 2.10(2) v Fe(1) C(16) 2.16(2)
Fe(1) c(17) 2.11(2) Fe(2) c() 5.02(1)
Fe(2) C(10) 1.90(2) Fe(2) C(12) ©1.73(2)
Fe(2) c(18) 2.15(1) Fe(2) cas) 2.10(1)
Fe(2) C(20) 2.11(2) | Fe(2) cey - 215(2)
Fe(2) c(22) 2.13(2) | S c(1) | 1.82(1)
s C@3)  1.82(1) 0(2) c(L0) 1.18(1)
0(3) c(11) 1.16(2) E 0(4) C(12) 1.18(2)
c(1) c@ 1.52(2) Q2 () 1.39(2)
C(2) C(7) 1.40(2) : c(3) . C(4) | 1.38(2)
Ca) C(5) 1.37(2) C(5) C(6) 1.36(2)
C(5) C(8) 1.54(2) - C(6) (T 1.38(2)
C(13) c(14) 1.32(3) C(13) c(17) - 1.43(3)
C(14) C(15) 1.40(3) C(15) cae) . 1.43(3)
C(16) C(17) | 1.38(2) | - C(18) C(19) | 1.40(2)
C(18) C(22) 1.41(2) C(19) C(20) 1.40(2)
C(20) C(21) 1.40(2) C(21) C(22) 1.43(2)
C(23) O(24) 1.52(2) C(24) C(25) - 1.50(2)
C(25) C(26) 1.51(2) | |

- 19
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Table S-III-4. Complete Bond Lengths (&) for 17

atom » atom distance : atom atom distance
Fe(1) Fe(2) 2.523(2) . Fe(1) C(1) 1.997(7)
Fe(1) C(10) 1.923(8) ‘ Fe(1) C(11) 1.707(9)
Fe(1) C(13) 2.120(10) Fe(1) C(14) 2.134(9)
Fe(1) C(15) 2.142(9) Fe(1) C(16) 2.097(8)
Fe(1) C(17) 2.076(9) Te(2) c(1) 1.991(7)
Fe(2) C(10) 1.913(8) | Fe(2) C(12) 1.742(9)
Fe(2) C(18) 2.063(9) | Fe(2) - C(19) 2.08(1)

Fe(2) C(20) 2.14(1) Fe(2) C(21) 2.111(10)
Fe(2) C(22) 2.084(9) 0(2) C(10) 1.175(8)
0(3) C(11) 1.165(9) 0(4) C(12) | 1.143(9)
C(1) C(2) 1.463(9) o C) C(3) 1.38(1)

C(2) C(7) 1.41(1) C(3) C(4) 1.36(1)

C(4) c(5) 1.36(1) c(5) - C(6) 1.36(1)
C(6) C(7) 1.40(1) C(13) c(14)  1.37(1)

C(13) C(17) 1.37(1) C(14) C(15)  1.3%(1)

C(15) C(16) 1.41(1) . C(16) C(17) ©1.40(1)

C(18) C(19) 1.33(2) C(18) C(22) | 1.38(1)

C(19) C(20) 1.40(2) C(20) C(21) 1.41(2)

C(21) C(22) 1.34(1)

20
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Table S-IV-1. Complete Bond Angles (deg) for 6

atom

(1)
(1)
c)
C(1)
C(10)
C(10)

atom
Fe(1)
Fe(1)
Fe(1)

Fe(1)

angle

50.6(4)

100.1(5)

106.3(4)
139.1(6)

97.8(5)

98.6(6)

131.3(5)

128.8(7)
149.9(5)
86.4(5)
133.4(7)
152.6(6)
98.8(7)
38.2(6)
63.6(7)
38.2(5)
63.4(6)
63.9(6).
51.7(3)
100.2(5)
129.8(5)
110.4(5)
99.0(6)

123.8(7)

21

atom

- atom

- Fe(2)

Fe(2)
Fe(2)
Fe(2)
Fe(2)

Fe(2)

atom
C(10)

C(13)

C(13)

- C(15)

C(17)
C(15)

C(17)

C(16):

C(16)
C(17)
C(10)
c@18)
C(20)

C(22)

ca2)

C(19)

108.6(4)

angle
48.5(4)
134.6(6)
170.2(5)
93.0(5)
99.5(5)

161.7(6)

116.0(7)
135.6(6)
89.7(7)
63.9(6)
37.5(6)
64.1(6)
38.6(6)
38.1(7)
48.6(5)
167.8(5)
104.2(4)
141.5(6)
95.1(5)

94.4(5)
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Table S-1V-1. (continued)

atom

atom

C(2)
C(3)
C(5)
c(7)
C(10)
C(11)
c(13)

C(13)

atom
C(20)

C(22)

C(18)

C(20)

angle
99.1(5)
160.1(6)
137.2(8)
110.9(5)
98.4(7)
121.1(6)
131.6(7)
38.5(6)
63.4(6)
38.3(5)
65.7(6)
65.4(6)
107.4(5)
111.9(6)
119.1(6)
104.7(7)
120(1)
121(1)
122(1)
118(1)
138(1)
173(1)

72.0(8)

107(1)

atom
C(1H)
C(10)

C(10)

C(10) .

C(12)
C(12)
C(12)
C(18)
C(18)

C(19)

© C(20)
- C(21)

Fe(1) |

Fe(1)

atom

Fe(2)
Fe(2)
Fe(2)
Fe(2)

Fe(2)

atom
C(21)
C(12)
C(19)
C(21)
C(18)
C(20)
C(22)
C(20)
C(22)
C(21)
C(21)

C(22)

Fe(2) .

angle
133.3(6)
86.2(6)
148.5(5)
87.0(6)
91.3(6)
155.6(6)
95.7(7)
64.3(6)
39.4(7)
63.4(6)
37.9(5)
38.4(6)
77.7(4)
118.9(8)
122.9(8)
120(1)
119(1)
120(1)
118(1)
$2.9(5)
138(1)
172(1)
69(1)

69.8(9)
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Table S-1V-1. (continued)

atom atom atom angle atom atom atom angle
Fe(1) C(14) C(15) 70.3(8) C(13) C(14) C(15) 107(1)
Fe(1) C(15) C(14) 71.5(8) © Te(1) C(15) C(16) 71.1(9)
C(14) C(15) C(16) 107(1) © Te(1) C(16) C(15) 70.2(8)
Fe(1) C(16) C(17) 63.2(0) C(15) C(16) C(17) 105(1)
Fe(1) C(17) C(13) 73.1(9) ' Fe(1) C(17) C(16) 73(1)
C(13) C(17) C(16) 111(1) | Fe(2) C(18) ‘ ~C(19) 71.9(9)
Fe(2) C(18) C(22) 71.6(9) o Cay) C(18) C(22) 110(1)
Fe(2) C(19) C(18) 69.6(9) Fe(2) c(19) - C(_Qb) 71.8(8)
- C(18) C(19) C(20) 107(1) Fe(2) C(20) C(19) 69.8(8)
Fe(2) C(20) C(21) 71.1(8) C(19) C(20)  C(21) 106(1)
Fe(2) C(21) C(20) 71.0(8) " Fe(2) G(21) C(22) 69.9(9)
C(20) C(21) C(22) . 111(1) ~ Fe(2) C(22) | C(18) 69.0(9)
Fe(2)  C(22) C(21)  71.7(9) | C(18) - C(22) C(21) 104(1)
S C(23) 0(24). 109.4(8) a Cs) cl 110(1)

23
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Table S-IV-2. Complete Bond Angles (deg) for 7

atom atom atom angle atom atom atom angle
Fe((2)  Fe((1)  C((10)  48.5(3) Fe((2)  Fe((l)  C((11) 100.7(‘3)
Fe((2) Fe({1) C((13)  168.3(3) | Fe((2) Fe((1) C((14) 134.2(3)
Fe((2)  Pe((1)  C((15)  104.9(3) Fe((2)  Te((1)  C((16)  106.1(3)
Fe((2) Fe((1) C((17) 135.9(3) Fe((2) Fe((1) C((1) . 5L7(2)
C((10)  Fe((1)  C((11)  85.7(4) C((10)  Fe((l)  C((13)  131.6(4)
C((10)  Fe((1)  C((14)  151.0(4) C(10)  Fe((1)  C((15)  114.8(4)
C((10)  Fe((1) . C((16)  8T.2(4) C(10)  Fe((l)  O(AT)  95.0(4)
C((10)  Fe((1)  C((1)  98.2(4) | C((11)  Fe((l)  C((13)  90.4(4)
C((11)  Fe((1) C((14)  116.7(4) C((11)  Fe((1) C((15)  154.0(4)
C((11)  Fe((1)  C((16)  136.7(5) C(11)  Fe((1) (A7) 99.8(4)
C((11)  Fe((l)  C((1)  93.6(4) S C((13)  Fe((l)  C((14)  38.5(4)
C((13)  Fe((1)  C((15)  64.3(4) CC((13)  Fe((1)  C((16)  63.7(4)
C((13)  Fe((1)  C(17)  38.3(4) C((13)  Fe(()  C(1)  130.2(4)
C4) Fe(()  O(15)  38.94) C((14) - Fe(()  C(16)  64.0(4)
C((14)  Fe((1)  C((1T)  64.7(4) S oC((14)  Fe((1)  C((1)  98.3(3)
C((15)  Fe((1)  C((16)  37.6(4) CC(15)  Fe((1)  c((7) 64.4(4)'
C((15)  Fe((l)  C(Q))  98.6(4) O C8) Fe((l)  C((A7)  38.6(4)
C((16)  Fe((l)  C((1)  120.7(4) C(17)  Fe((l)  C((1)  161.9(4)
Fe((l)  Fe((2)  C((10)  482(3) Fe((1)  Fe((2)  C((12) 100‘5-(3)
Fe((1)  Fe((2)  C((18)  106.2(3) Fe((1)  Fe((2)  C((19)  107.6(3)
Fe(1)  Fe((2)  C((20)  136.8(3) | Fet(l) Fe((2) © C((21)  170.8(3)
Fe((1) Fe((2) C((22)  134.4(3) Fe((1) Fe((2) ~ C((1)  51.5(2)
C((10)  Fe((2)  C(12)  88.2(4) C((10)  Fe((2)  C((18)  114.3(4)
C(10)  Fe((2)  C(19)  86.7(4) » C((10)  Fe((2)  C((20)  94.9(4)

24
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Table S-1V-2. (continued)

atom atom atom angle atom atom atom angle
C((10) Fe((2) C((21) 132.5(5) C((10) Fe((2) C((22) 150.5(4)
C((10) Fe((2) C((1) 97.7(4) - C((12) Fe((2) C((18) 152.6(4)
C((12) Fe((2) C((19) 136.7(4) C((12) | Fe((2) C((20) 99.6(4)
C((12)  TFe((2) C((21)  88.7(4) C((12)  TFe((2) C((22)  115.6(4)
C((12)  Fe((2)  C((1)) - 90.7'(4) ‘ C((18)  Te((2) C((19)  38.0(4)
C((18)  Fe((2) C((20)  64.8(4) C((18)  Fe((2) C((21)  64.8(4)
C((18)  Fe((2) C((22)  38.4(4) C((18)  Te((2) C((1))  100.8(4)
C((19) = Fe((2) C((20) 38.4(4) | C((19) Fe((2) C((21) 64.5(4)
C((19)  Fe((2) C((22)  64.2(4) C((19)  Fe((2) C((1))  132.5(4)
CC((20)  Fe((2) C((21)  39.3(4) C((20)  Fe((2) C((22)  65.4(4)
C((20)  Fe((2) C((1))  163.9(4) " C((21)  Fe((2) C((22)  39.1(4)
C((21)  Fe((2) C((1))  129.7(4) S C((22)  Fe((2) C((1))  99.0(4)
c((23) S c((1)  110.2(4) Fe((1) | C(('llO) Fe((2) 83.3(4)
Fe((1) C((10)  O((2)  138.2(8) Fe((2) C((10)  O((2))  138.5(8)
Fe((1) C((11)  O((3)) | 174.1(8) Fe((z) C((12)  O((4)  175.3(9)
Fe((1) C((13)  C((14)  71.9(5) Fe((1) C((13)  C(17)  71.9(6)
c(14)  C(13)  C(17)  109.99) Fe((1) C((14)  C((13)  69.7(6)
Fe((1) C((14)  C((15)  71.1(6) I C((CE) e (ST c.((15) 106.6(9)
Fe((1) C((15)  C((14)  70.0(5) Fe((1) C((15)A C((16)  69.8(6)
C((14)  C((15)  C((16)  107.0(9) Fe((1) C((16) c(-(ls) 72.6(6)
Fe((1) C((16)  C((1T)  T71.4(6) C((15)  C((16)  C((17)  110.5(9)
Fe((1) o) C((13)  69.8(5) |  Fe((1) c(1m)  C6)  70.0(5)
C((13)  C(17)  C((16)  105.8(9) Fe((2) C((18)  C((19)  70.3(6)
Fe((2) C((18)  C((22)  69.6(6) C((19)  C((18)  C((22)  107.5(10)

25
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Table S-1V-2. (continued)

atom atom atom angle atom atom atom angle

Fe((2) C((19)  C((18) -~ 71.6(5) Fe((2) C((19)  C((20)  70.5(5)

C((18)  C(19)  C(20)  109.9(9) Fe(2) C(20)  C(19)  TL.1(5)

Fe((2)  C((20)  C((21)  69.5(5) C((19)  C((20) | C((21)  106.5(9)
Fe((2) C((21)  C((20) -7.1.2(5) Fe((2)  C((21)  C((22)  71.1(5)

C((200  C(21)  C((22)  1081(9) Fe((2)  C((22)  C((18)  72.0(6)

Fe((2)  C((22)  C(21)  69.3(6) C((18)  C((22)  ©((21)  108.0(9)
S C((23)  C((24)  118.9(7) S C(23)  C((28)  122.8(7)
C((24)  C((23)  C((28)  118.0(8) CC(@8) C(24)  O(25)  -122.5(9)
C((24)  C((25)  O((26)  118.3(9) CC((25)  C((26)  C(27)  120.5(10)
c(2e)  o(en  c(2s) 121.9(10) C((23)  C((28)  C((27)  118.6(8)
Fe((1)  C((1))  Fe((2)  76.9(3) - Fe((1)  C((1) S 118.6(4)
Fe((1)  C((1))  C((2)  121.9(5) CFe((2) C() S 110.7(4)
Fe((2)  C((1)  C(2)  120.5(5) S ‘ cy  c@) 106.1(6)
) o@) o) 12291 ) - C@) oy 1202
C((3)) C((2)) C(7) 117.3(7) 4(.3((2)) - C(3) C((4)) 121.4(9)
G((3)) C((4)) C((5)) 120.5(10) o C((4) C((5)) C((6)): 120.1(9)
C((5)) C((6)) (7)) 119.4(9) | C((2))  CuM) C((6)) 121.3(9)

26
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Table. S_—IV-3. Complete Bond Angles (deg) for 15

atom atom atom angle atom atom atom angle
Fe(2) Fe(1) c(1) 51.5(4) | Fe(2) Fe(1) - C(10) ~ * 48.3(5)
Fe(2) Fe(1) — C(11) 102.2(5) Fe(2) Fe(1) C(13) 4110.6(’7)
Fe(2) Fe(1) Ca4)  1413(s) Fe(2) Fe(1) C(15) 167.1(6)
Fe(2)  Fe(l) C(16) 128.2(6) Fe(2) Fe(1) C(17) 102.4(6)
C(1) Fe(1) C(10) 97.8(6) C(1) Fe(1) C(11) 95.4(7)
c(1) Fe(1) c(13) 136:5(9) c(1) Fe(1) C(14) 159.8(7)
<) Fe(1) | C(15) 124.4(8) C(1) Fe(1) C(16) 96.0(6)
c(1) Fe(1) C(17) 100.4(7) | C(10)  Fe(l) C(11)  85.8(6)
C(10) Fe(1) C(13)  87.2(1) C(10)  Fe(l) C(14) . 99.9(9)
C(10) Fe(1) C(15) 137.8(8) ©C(10)  Fe(1) C(16) 147.1(7)
C(10) Fe(1) c(17) 110.3(8) S C(1)  Fe(1) C(13) 128(1)
C(11) Fe(1) C(14)  95.3(9) S C(11)  Fe(1) C(15) 90.2(7)
C(11) Fe(1) 0(16) 122.3(8) c(11) Fe(lj c(17) 155.4(8) .
C(13) Fe(1) C(14) 36.0(8) C(13)  Fe(1) C(15)  62.9(8)
C(13) Fe(1) cae)  62.7(7) C(13)  Fe(l)  Ca7) 39.3(8)
C(14) Fe(1) C(15)  38.6(7) | C(14)  Fe(1) C(16)  63.8(8)
C(14)  Fe(1) CAT)  64.4(8) C15)  Fe(l) . C6)  39.3(7)
C(15) Fe(1) c(ry 65.3(8) 0(16) Fe(l) - C(17) 37.6(6)
Fe(1) Fe(2) (1) 50.6(4) : Fe(1) Fe(2) C(10)  48.0(4)
Fe(1) Fe(2) C(12) . 101.3(5) Fe(1) Fe(2) C(18) 105.5(5) |
Fe(1) Fe(2) C(19) 135.7(6) Fe(1) Fe(2) C(20) 168.8(4)
Fe(1) Fe(2) C21) 134.9(4) ~ Fe(1) Fe(2)  C(22)  105.4(5)
C(1) Fe(2) 'C(10) 96.7(6) c(1) Fe(2) C(12) 93.3(6)
c(1) Fe(2) C(18) 130.1(6) c(1) Fe(2) C(19) 162.4(6)

27
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Table S-IV-3. (continued)

atom
C(1)
C(1)
C(10)
C(10)
C(10)
C(12)
C(12)
C(18)
C(18)
C(19)
C(19)
C(20)
C(1)
Fe(1)
Fe(2)
S
C(1)
C(2)
C(4)
C(6)
C(2)
Fe(1)
Fe(1)

Fe(1)

atom
Fe(2)
Fe(2)
Fe(2)
Fe(2)
Fe(2)
Fe(2)
Fe(2)
Fe(2)

Fe(2)

Fe(2) ‘

Fe(2)
Fe(2)
S
C(1)
c(1)
c(1)
C(2)
C(3)
C(5)
C(5)
C(7)
C(10)
C(11)

c(13)

atom
C(20)
C(22)
C(18)
C(20)
C(22)
C(19)
C(21)
C(19)
C(21)
C(20)
C(22)
C(22)

C(23)

angle
130.9(7)
99.3(5)
86.4(7)
132.3(7)
115.2(7)
100.1(6)
115.2(7)
38.3(6)
65.9(6)
38.7(6)
63.8(5)
63.7(6)
107.6(6)
118.8(7)
110.5(7)
105.8(9)
122(1)
120(1)
117(1)
123(1)
122(1)
138(1)
173(1)

70(1)

28.

atom
C(1)

C(10)

angle
98.7(6)
86.9(7)
95.4(7)
152.1(7)
136.6(6)
89.8(7)
152.7(7)
64.5(7)
38.5(6)
65.3(6)
38.4(5)
39.1(6)
77.9(5)
121.3(10)
120.7(9)
121(1)
115(1)
122(1)
119(1)
121(1)
83.6(5)
137(1)
175(1)

68(1)
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Table S-1V-3. (contipue(_i)

atom atom atom angle atom atom atom angle
C(14) C(13) C(17) 109(2) Fe(1) C(14) C(13) 73(1)
Fe(1) C(14) C(15) 70(1) | C(13) C(14)  C(15) 109(2)
Fe(1) C(15) C(14) 71(1) Fe(1) C(15) C(16) 72(1)
C(14) C(15) G(16) 106(1) Fe(1) C(16) C(15) 68(1)
Fe(1) C(16)  CaT) - 69(1) C(15)  C(16)  C(7)  108(1)
Fe(1) cumn  cu3)  T21) Fe(1)  ©7)  C(16)  T3(1)
ca3)  can  cae)  105(1) Fe()  C(18) . C(19)  69.0(9)
Fe(2) 'C(18) C(22) 69.9(9) o c(19) C(18) C(22) . 105(2)
Fe(2) C(19)  C(18)  72.7(9) Fe(2) C(19)  C(0)  70.8(9)
C(18) C(19) C(20) 109(1) Fe(2) C(20)  C(19) 70(1)
Fe(2) C(20)  C1) 72509 . c(19) o) C@y  1101)
Fe(2) C(21) C(20) 69.1(10) 0) C(21) C(22) 69.6(9)
C(20) C(21) C(22) 104(1) Fe(2) C(22) C(18) - TL.6(9)
Fe(2) C(22)  C(1) - 71.3(9) casy  C(22)  Cc(el)  110(1)

S C(23) C(24) 108.4(10) C(23) C(24) C(25) 112(1)

C(24) C(25) C(26) 112(1)

29




Table S-IV-4. Complete Bond Angles (deg) for 17

atom
Fe( 2)

Fe(2)

atom
Fe(1l)
Fe(1)
Fe(1)

Te(l)

Fe(1)

Fe(1)
Fe(1)
Fe(1)
Fe(1)
Fe(1)
Fe(1)
Fe(1)
Fe(1)
Fe(1)
Fe(2)
Fe(2)
Fe(2)
Fe(2)

Fe(2)

Fe(2)

atom

9

angle
50.7(2)
102.3(3)
103.8(3)

144.6(4)

oD

5(3)

91.6(4)7
131.1(5)
120.2(5)
147.6(5)

87.1(4)

141.0(5)

153.4(4)

96.7(4)

37.4(4)

64.2(4)

30

atom

atom

Fe(1)

Fe(1)

Fe( 17)

Fe(1)

atom

C(10)
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110.5(5)
102.1(4)
119.1(5)
132.9(5) -
89.7(4)
63.6(4)
38.0(4)

63.9(4)
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=

-Table S-IV-4. (continued)

atom atom atom angle atom atom  atom angle
C(1) Fe(2) C(20)  99.3(6) C(1) Fe(2). C(21) 136.8(6)
C(1) Fe(2) C(22)°  151.6(4) C(10) Fe(2) C(12) 90.(‘)(3)
C(10) Fe(2) C(18) 146.3(4) C(10) Fe(2)  C(19) 145.0(6)
C(10) Fe(2) C(20) 106.4(6) 0(1'0) Fe(2) | C(21) 88.4(4)
C(10) Fe(2) C(22) 107.4(4) C12) Fe(2)  C(18) 91.2(3)
C(12) Fe(2) C(19) 122.9(7) C(12) Fe(2) C(20) 154.2(4)
C(12) Fe(2) C(21) 125.1(6) C(12) Fe(2) C(22) 92.6(4)
C(18) Fe(2) C(19) 37.3(5) | C(18) Fe(2) C(20) 64.0(5)
C(18) Fe(2) c(21) 63.7(4) C(18) Fe(2) C(22) 38.8(4)
C(19) Fe(2) C(20) 38.6(5) _ C(19) Fe(2) C(21) 63.8(5)
C(19) Fe(2) C(22)  63.4(4) T C(20) Fe(2)  C(21) 38.7(5)
C(20) Fe(2) C(22) 63.8(5) T C(21) . Fe(2) C(22) 37.1(4)
Fe(1) C(1) Fe(2) 78.5(3) - F‘ef_l) . C) C(2) 126.9(5)
Fe(2) C(1) C(2) 128.1(5) , C(1) C(2) C(3) 119.1(7)
‘ C(‘1)' C(2) C(7) 125.5(7) C(3) c) M 115.4(7)
C(2) C(3) C(4) ©123.5(9) - C(3) C4) - CGB)Y  120.4(9)
C(4) C(5) C(6) '119.3(9) C(5) C(6) C(7) 120.7(9) -
C(2) C(7) C(6) 120.6(8) Te(1) C(10) Fe(2) 82.3(3)
Fe(1) C(10) 0(2) 137.5(7) Fe(2) C(10) 0(2) 140.3(7)
Fe(1) C(11) O(3) - 173.7(8) _ Fe(2) C(12) 0(4) 174.4(7)
Fe(1) C(13) C(14) 71.8(6) Fe(1) C(13) C(17) 69.2(6)
C(14) C(13) C(17) 108(1) Fe(1) VC(M‘)‘ : C(13) 70.7(6)
Fe(1) C(14) C(15) 71.3(6) C(13) C(14) C(15) 109(1)
Fe(1) C(15) C(14) 70.7(6) Fe(1) c(1s)  C(16) 68.9(5)
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>

Table S-IV-4. (continued)

atom atom atom anglé atom atom atom angle
C(14) C(15) C(16) 106.4(9) | Fe(1) C(16)  C(15) 72.4(6)
Fe(1) C(16) C(17) 69.5(5) C(15) C(16) C(17) 107.6(10)
Fe(1) C(17) C(13) 72.7(6) Fe(1) C(17) C(16) 71.1(6)
C(13) C(17) C(16) 107(1) Fe(2) C(18) C(19) 72.2(0)
Fe(2) C(18) C(22) T1.4(5) C(19) C(18) C(22) 108(1)
Fe(2) C(19) C(18) 70.5(7) Fe(2) C(19) C(20) 72.8(7)
C(18) C(19) G(QOI) 109(1) Fe(2) C(20) C(19) 68.7(7)
Fe(2) C(20) C21) 69.6(6) C(19) C(20) C(21) 104(1)
Fe(2) C(21) C(20) 71.7(7) Fe(2) C(21) C(22) 70.4(6)
C(20) C(21) C(22) 108(1) - Fe(2) C(22) . C(18) 69.8(5)
Fe(2) C(22) C(21) 72.5(6) - C(18) C(22) C(21) 108(1)
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Table S-V-1. Least Squares Planes for 6

Atoms defining plane
Fe(1)
Fe(2)
C(1)

Additional Atoms

C(10)

Atoms defining plane
Fe(1)
Fe(2)
C(10)

Additional Atoms
C(1)

Atoms defining plane
C(2)
C(3)
C(4)
C(5)
C(6)
C(7)

Atoms defining plane
C(13)
C(14)
C(15)
C(16)
C(17)

Additional Atoms
Fe(1)

Plane number 1

Distance
0.0000
0.0000
0.0000

Distance

0.395

Plane number 2

Distance
0.0000
0.0000
0.0000

Distance
-0.432

Plane number 3

Distance
0.00(1) -
0.00(1)
0.00(1)
-0.01(2)
0.00(1)
0.00(1)

Plane number 4

Distance
0.00(1)
0.00(1)
0.01(1)
-0.02(2)
0.02(2)

Distance
1.754
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. TableS-V-1. (continued) ,

Plane number 5

Atoms defining plane o Distance
C(18) 0.00(2)
C(19) 0.00(1)
C(20) - 0.01(1)
C(21) : -0.01(1)
C(22) 0.02(2)

Additional Atoms Distance
Fe(2) 1.756

Sumumary

plane mean deviation X

1 0.0000 | 0.0

2 0.0000 ' 0.0

3 0.0030 0.3

4 0.0118 3.1

5

0.0097 ' 26

Dihedral angles between planes (°)

plane -1 2 3 4
2 164.00 ‘ '
3 43.23 120:97
4 50.18 131.86 75.53
5 49.21 132.29 62.87 95.84

34
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~

N

Table S-V-2. Least Squares Planes for 7

Plane number 1

Atoms defining plane Distance
Fe((1) ' 0.0000
Fe((2) 0.0000
C((10) 0.0000

Additional Atoms Distance
O((2)) 0.020

Plane_ number 2

Atoms defining plane Distance
‘ Fe((1) _ 0.0000
Fe((2) ' 0.0000
C{(1)) 0.0000
Additional Atoms Distance
S 1.539

Plane number 3

Atoms defining plane Distance
C((13) 0.003(9)
C((14) - 0.001(8)"
C((15) -0.005(9)
C((16) 0.008(10)
C((17) -0.007(10)

Additional Atoms Distance
Fe((1) . 1.761

Plane number 4

Atoms defining plane Distance
C((18) 0.002(9)
C((19) -0.002(9)
C((20) 0.001(10)
C((21) 0.001(9)
C((22) -0.002(9)

Additional Atoms : Distance

CFe((2) -1.755
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o Table S-V-2. (continued)

>

Plane number 5

Atoms defining plane Distance
c((2)) -0.003(8)
C((3)) 0.001(9)
C((4)) 0.00(1)
C((5)) 0.01(1)
C((6)) -0.01(1)
C((7)) 0.007(9)

Plane number 6

Atoms defining plane Distance
C({(23) 0.005(8)
C({24) 0.007(9)
C((25) -0.018(10)
C((26) 0.014(10)
C((27) : 0.001(9)
C((28) -0.008(8)

Summary

plane mean deviation < x?

1 0.0000 - 0.0

2 0.0000 0.0

3 0.0050 1.7

4 0.0017 0.2

5 0.0060 2.6

] 0.0089 6.6

Dihedral angles between planes (°)

plane 1 2 3 4 5
2 -160.55
3 45.55 131.65
4 132.31 50.71 36.76
5 62.82 136.40 65.20 102.25
6 62.89 129.26 97.79 141.55 48.25
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Table S-V-3. Least Squares Planes for 15

Plane number 1

Atoms defining plane ' Distance
C(13) -0.04(2)
C(14) 0.00(2)
C(15) 0.03(2)
C(16) -0.03(2)
C(17) 0.04(2)

Additional Atoms ‘ Distance
Fe(1) 1.769

Plane number 2

Atoms defining plane Distance
C(18) 0.01(2)
C(19) -0.01(2)
C(20) 0.01(2)
C(21) 0.00(1)
C(22) - 0.00(1)

Additional Atoms Distance

Fe(2) - -1.760

Plane number 3

Atoms defining plane Distance
Fe(1) 0.0000
Fe(2) 0.0000
C(10) 0.0000

Plane number 4

Atoms defining plane Distance
Fe(1) 0.0000
Fe(2) 0.0000
C(1) 0.0000

37




© 2000 American Chemical Society, Organometallics, Liu om000185i Supporting Info Page 38

-~
-y

*" Table S-V-3. (continued)

Plane number 5

Atoms defining plane Distance
C(2) -0.01(1)
C(3) 0.02(1)
C(4) 0.00(1)
C(5) 0.00(1)
C(6) 0.00(1)
C(7) 0.01(1)

Summary

plane . mean deviation x?

1 0.0286 12.6

2 0.0046 ' 0.5

3 0.0000 0.0

4 0.0000 0.0

5 0.0079 2.6

Dihedral angles between planes (°)

plane 1 2 3 4

2 88.81

3 134.53 45.77

4 47.89 131.34  160.25
5

113.31 77.32 65.65 133.92
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Table S-V-4. Least Squares Planes for 17

Plane number 1

Atonis defining plane Distance
Fe(1) 0.0000
Fe(2) - 0.0000
C(10) : - 0.0000
Additional Atoms Distance
0(2) -0.008
-C(1) -0.345

Plane number 2

Atoms defining plane ' Distance

Fe(1) (0.0000
Fe(2) ©0.0000
- C(1) 0.0000
Additional Atoms ) Distance
0(2) . 0.593
C(10) 0.323

Plane number 3

Atoms defining plane Distance
C(2) © o 0.001(7)
C(3) 0.011(9)
C(4) - -0.01(D)
C(5) -0.001(9)
C(6) 0.010(8)
C(7) -0.007(7)

Plane number 4

Atoms defining plane Distance
C(13) 0.009(9)
C(14) -0.006(9)
C(15) 0.002(9)
C(16) 0.003(9)
C(17) -0.009(10)

Additional Atoms Distance
Fe(1) -1.753
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*" Table S-V-4. (continued)

Plane number 5

Atoms defining plane Distance
C(13) -0.003(9)
C(19) 0.00(1)
C(20) 0.00(1)
C(21) -0.005(¢10)
C(22) 0.004(9)

Additional Atoms Distance
[e(2) -1.743

Summary -

plane mean deviation v

1 0.0000 00

2 0.0000 0.0

3 0.0073 5.1 -

4 0.0059 2.2

5

0.0030 0.5

Dihedral angles between planes (°)

plane 1 2 3 4
2 167.09
3 85.64 95.36
4 47.72 131.77 132.72
5 47.96 132.12 37.70 95.21
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