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Table 1. Crystal data and structure refinement for Calcocene derivative 2THF.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Crystal color and habit

Diffractometer

Theta range for data collection

Index ranges

Reflections collected

Independent reflections

Completeness to theta = 25.00°
" Absorption correction’

Max. and min. transmission

Solution method

Refinement method

Data / restraints / parameters

Goodness-of-fit on F?

Final R indices [I>2sigma(T))

R indices (all data)

Largest diff. peak and hole

bt120

C28 H38CaO2
446.66

203(2)K

0.71073 A
Monoclinic

Clc .
a=3833502) A
b =8.26430(10) A
c=16.1604(3) A

a=90°,
B=98.4790(10)°.
y=90°.

5063.85(12) A3

8

1.172 Mg/m?

0.269 mm"!

1936

0.40 X 0.40 x 0.13 mm’
colorless block

Siemens SMART 1000

1.07 10 25.00°.

45<=h<=45, -9<=k<=0, -14<=I<=19
29162

4396 [R(int) = 0.0456]

98.5 %

Empirical

0.9659 and 0.5001

XS, Bruker SHELXTL v. 5.10
Full-matrix least-squares on F?
4396 /0/292

1.067

" R1=0.0703, wR2 = 0.1495

R1=0.0979, wR2 =0.1647
0.323 and -0.273 e A3

+ SADABS: an empirical absorption program by G. M. Sheldrick using the method described by Blessing, R. H.;

Acta Cryst., AS1, 1995, 33.

Refinement Note: a THF moiety is disordered in one carbon position (C24a, C24b) with refined occupancy of 83

and 17%.

(S




Table 2. Atormc coordinates ( x 10%) and equivalent isotropic displacement parameters (A2

for BT120. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.
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x 10%)

X v z U(eq)
Ca(l) 1253(1) 2016(1) 022(1) 37(1)
Cc(1) 1245(1) 5287(4) ©3093(2) 48(1)
C(2) 1107(1) 4915(4) 2265(3) 53(1)
C(3) 1381(1) 4271(5) 1881(2) 55(1)
c4) 1688(1) 4235(5) 2466(2) 50(1)-
C(5) 1607(1) 4862(4) 3235(2) 43(1)
C(6) 1853(1) 5059(4) 4008(2) 47(1)
c 1793(1) 5930(5) 4716(2) 54(1)
C(8) 2105(1) 5758(7) 3390(3) 78(1)
c® 2375(1) 4858(7) 5001(3) 30(2)
C(10) 2197(1) 4375(7) 4138(3) 79(2)
can 1204(1) 2166(5) 4682(2) 43(1)
C(12) 1356(1) 630(3) 4570(2) 33D
c(13) 1100(1) -325(5) 4096(3) 38(1)
Cc(14) 790(1) 585(5) 3904(3) 55(1)
C(15) 852(1) 2146(4) 4269(2) 45(1)
C(16) 398(1) 3490(3) 4205(2) 49(1)
c1mn 651(1) 4905(5) 4706(2) 55(h)
C(18) 348(1) 6094(3) 4362(3) 68(1)
c(19) 112(1) 5187(7) 3691(3) 86(2)
C(20) 302(1) 3628(5) 3558(3) 61(1)
o(1) 1686(1) 240(3) 2611(2) 38(1)
c@2n 1909%(1) -866(6) 3098(3) 73(1)
C(22) 21534(1) -1673(6) 2524(3) (1)
C(23) 1926(1) -1422(6) 1681(3) 74(1)
C(24A) 1771(2) 191(8) 1749(3) - 63(2)
C(24B) 1582(6) -950(40) 1872(16) 52(9)
0(2) 890(1) 763(3) 1882(2) 61(1)
C(25) 352(2) -959(6) 1804(4) 117(3)
C(26) 501(2) -1245(7) 1404(4) 106(2)
c@27 392(1) 237(7) 877(4) 88(2)

€

P

gy
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C(28) 665(1) 1448(6) 1193(3) 78(2)
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Table 3. Bond lengths [A] and angles [°] for BT120.

Ca(1)-0(2) : 2.37702) o(1-c2l) 1.409(5)
Ca(1)-0(1) 2.383(3) O(1)-C(24A) 1.477(5)
Ca(1)-C(14) 2.705(4) O(1)-C(24B) 1.552)
Ca(1)-C(1) 2.707(4) C(21)-C(22) 1.511(6)
Ca(1)-C(15) 2.710(3) : C(22)-C(23) 1.489(7)
Ca(1)-C(5) 2.711(3) C(23)-C(24B) 1.45(2)
Ca(1)-C(2) 2.711(4) C(23)-C(24A) ©1.469(7)
Ca(1)}C(3) | 2.718@4) 0(2)-C(28) 1.420(5)
Ca(1)-C(11). , 2.718(3) 0(2)-C(25) 1.435(5)
Ca(1)-C(4) 2.718(4) C(25)-C(26) 1.423(7)
Ca(1)-C(13) 2.719(4) C(26)-C(27) 1.515(8)
Ca(1)-C(12) 2.720(4) C(27)-C(28) 1.485(6)
C(1)-C(2) 1.398(5)

C(1)-C(5) 1.417(5) 0(2)-Ca(1)-0(1) 82.44(10)
C(2)-C(3) 1.400(6) 0(2)-Ca(1)-C(14) 82.16(12)
C(3)-C(4) 1.396(5) O(I)}Ca(1-C(18)  114.56(11)
C(4)-C(5) 1.423(5) 0(2)-Ca(1)-C(1) 117.27(11)
C(5)-C(6) 1.458(5) O(1)-Ca(1)-C(1) 129.79(12)
C(6)-C(T) 1.400(5) C(14)-Ca(1)-C(1) 113.68(12)
C(6)-C(10) 1.423(6) 0(2)-Ca(1)-C(15) 105.20(11)
C(7)-C(8) 1.500(6) O(1)-Ca(1)-C(15) 136.61(10)
C(8)-C(9) 1.488(7) C(14)-Ca(1)-C(15) 30.49(11)
C(9)-C(10) 1.513(6) C(1)-Ca(1)-C(15) 85.26(12)
C(11)-C(12) | ~ 1.404(5) 0(2)-Ca(1)-C(5) 134.49(10)
C(11)-C(15) 1415(5) O(1)-Ca(1)-C(5) 102.33(11)
C(12)-C(13) 1.405(6) C(14)-Ca(1)-C(5) 131.81(12)
C(13)-C(14) 1.401(6) C(1)»-Ca(1)-C(5) 3033011
C(14)-C(15) 1.424(5) : C(15)-Ca(1)-C(5) 101.47(11)
cas)-caus) 1.471(5) O(2)-Ca(1)-C(2) 88.66(11)
C(16)-C(17) 1.417(5) O(1)-Ca(1)-C(2) 121.59(12)
C(16)-C(20) 1.431(5) - C(14)-Ca(1)-C(2) 121.12313)
C(17)-C(18) 1.508(6) C(1)-Ca(1)-C(2) 29.90(11)
C(18)-C(19) | 1.505(6) C(15)-Ca(1)-C(2) - 101.48(13)

C(19)-C(20) 1.510(6) C(5)-Ca(1)-C(2) 49.93(11)
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0(2)-Ca(1)-C(3) 85.17(11) C(14)-Ca(1)-C(12) 49.56(13)
O(1)-Ca(1)-C(3) 91.72(12) C(1)-Ca(1)-C(12) 112.14(13)
C(l4)—Ca( 1-C(3) 148.79(13) C(15)-Ca(1)-C(12) 49.75(12)
C(1)-Ca(1)-C(3) 4930(12) C(5)-Ca(1)-C(12) 103.97(12)
C(15)-Ca(1)-C(3) 131.01(13)  C@)-Ca(1)-C(12) 140.75(13)
C(5)-Ca(1)-C(3) 49.78(11) C(3)-Ca(1)-C(12) 153.25(13)
C(2)-Ca(1)-C(3) 29.89(13) C(11)Ca(1)-C(12) 29.92(11)
O(2)-Ca(1)-C(11) 131.87(12) C(4)-Ca(1)-C(12) 124.88(13)
O(1)-Ca(1)-C(11) 117.08(10) C(13)-Ca(1)-C(12) 29.94(13)
C(14)-Ca(1)-C(11) 49.82(13) C2)-C(1)-C(5) 108.8(4)
C(1)-Ca(1)-C(11) 84.83(12) C(2)-C(1)-Ca(1) 752(2)
C(15)-Ca(1)-C(11) 30.23(11) C(5)-C(1)-Ca(1) 75.0(2)
C(5)-Ca(1)-C(11) 86.61(12) C()-C(2)-C(3) 107.9(4)
C(2)-Ca(1)-C(11) 111.44(13) C(1)-C(2)-Ca(1) 74.92)
C(3)-Ca(1)-C(11) 133.15(12) C(3)-C(2)-Ca(1) 75.3(2)
O(2)-Ca(1)-C(4) 110.76(11) C(4)-C(3)-C(2) 108.6(3)
O(1)-Ca(1)-C(4) 80.62(11) C(4)-C(3)-Ca(1) ' 75.1(2)
C(14)-Ca(1)-C(4) 161.89(12) C(2)-C(3)-Ca(1) 74.8(2)
C(1)-Ca(1)-C(4) 49.57(12) C(3)-C(4)-C(5) 108.3(4)
C(15)-Ca(1)-C(4) 131.41(12) C(3)-C(4)-Ca(1) 75.12)
C(5)-Ca(1)-C(4) 30.39(11) C(5)-C(4)-Ca(1) 74.5(2)
C(2)-Ca(1)-C(4) 49.42(13) C(1)-C(5)-C(4) 106.4(3)
C(3)-Ca(1)-C(4) 29.76(11) C(1)-C(5)-C(6) 127.3(3)
C(11)-Ca(1)-C(4) 115.48(12) C(4)-C(5)-C(6) 126.3(3)
0(2)-Ca(1)-C(13) 91.64(12) C(1)-C(5)-Ca(1) 74.7(2)
O(1)-Ca(1)-C(13) 87.97(11) C(4)-C(5)-Ca(1) 75.12)
C(14»-Ca(1}-C(13) 29.94(12)  C(6)-C(5)-Ca(1) 117.02)
C(1)-Ca(1)-C(13) 132.74(13) , C(7)-C(6)-C(10) 110.04)
C(15)-Ca(1)-C(13) 49.82(12) C(7)-C(6)-C(5) 126.5(4)
C(5)-Ca(1)-C(13) 133.37(12) C(10)-C(6)-C(5) 123.5(4)
C(2)-Ca(1)-C(13) 150.16(14) C(6)-C(7)-C(8) 109.7(4)
C(3)-Ca(1)-C(13) - 176.80(13) C(9)-CB»-C(T) 105.7(4)
C(11)-Ca(1)-C(13) 49.49(12) C(8)-C(9)-C(10) 105.9(4)
C(4)-Ca(1)-C(13) 153.03(13) ~ C(6)-C(10)-C(9) 108.4(4)
0(2)-Ca(1)-C(12) 121.43(12) : C(12)-C(11)-C(15) 108.2(4)
O(1)-Ca(1)-C(12) 89.35(11) C(12)-C(11)-Ca(1) 75.12)
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C(15)-C(11)-Ca(1) 74.6(2) C(16)-C(20)-C(19) 108.1(4)

c(1-c(12)-c(13) 108.3(4) C(21)-0(1)-C(24A) 108.0(3)
C(11)-C(12)-Ca(1) 75.0(2) C(21)-0(1)-C(24B) 95.0(11)
C(13)-C(12)-Ca(1) 75.0(2) C(24A)-O(1)-C(24B) 47.5(10)
C(14)-C(13)-C(12) 108.3(4) : C(21)-0(1)-Ca(1) 129.3(2)
C(14)-C(13)-Ca(1) 74.5(2) © C(24A)-0(1)-Ca(1) 122.6(2)
C(12)-C(13)-Ca(l) 75.1(2) C(24B)-0O(1)-Ca(1) 119.4(9)
C(13)-C(14)-C(15) 108.1(4) - 0(1)-C21)-C(22) 107.3(3)
C(13)-C(14)-Ca(1) 75.6(2) C(23)-C(22)-C(21) 102.9(4)
C(15)-C(14)-Ca(1) 75.002) ' C(24B)-C(23)-C(24A) 49.4(12)
C(11)-C(15)-C(14) S 107.1(3) C(24B)-C(23)-C(22) 103.0(11)
C(11)-C(15)-C(16) 126.9(3) C(24A)-C(23)-C(22) 103.0(4)
C(14)-C(15)-C(16) 126.0(4) ' C(23)-C(24A)-O(1) 104.1(4)
C(11)-C(15)-Ca(1) 752(2) C(23)-C(24B)-0(1) 101.2(15)
C(14)-C(15)-Ca(1) 74.6(2) C(28)-0(2)-C(25) 106.6(3)
C(16)-C(15)-Ca(1) 114.9(2) C(28)-0(2)-Ca(1) 130.7(2)
C(17)-C(16)-C(20) 110.3(4) C(25)-0(2)-Ca(1) 122.7(3)
C(17)-C(16)-C(15) 125.5(4) C(26)-C(25)-0(2) 106.3(5)
C(20)-C(16)-C(15) 123.9(4) C(25)-C(26)-C(27) 106.6(4)
C(16)-C(17)-C(18) 109.2(4) C(28)-C(27)-C(26) 103.2(4)
C(19)-C(18)-C(17) 105.3(4) 0(2)-C(28)-C(27) 108.4(4)

C(18)-C(19)-C(20) 106.1(4)
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Table 4. Anisotropic displacement parameters (A2x 103) for BT120. The anisotropic

displacement factor exponent takes the form: -2n2[ h? a*2U'! + .. +2hka* b* U'2]

ynt c= U33 ys ys yr2

Ca(l)  46(1) 33(1) 30(1) o(1) 1) 21)
ca) 56(2) 362) - 53Q) 02) 9(2) 12)
c@) 5702) 372) - 60(3) 1202) 72) -12)
CG) 74(3) 53(2) 35(2) 62) 32) -16(2)
C@) 56(2) 572) 4002) -12) 16(2) -1202)
ces)  49Q) 392) a102) 20) 5Q2) 6Q2)
() 58(2) £20) 4Q2) 32) 8(2) 92)
o 66(3) 552) 40(2) 72) 22) 0(2)
c@®) 96(4) 89(4) 48(3) -122) 803) -15(3)
co) 7903) 95(4) 59G) -9(3) -156) -163)
C10)  670) 10:444) 60(3) -18(3) -52) 15(3)
cany 59 56(2) 28(2) 22) 3(2) 6(2)
cuz)  68(3) 64(3) 33(2) 12(2) 9(2) 1702)
c1s)  85(3) 39(2) 55(3) 11(2) 212) 82)
Cc(14)  61(3) ) 63(3) 32) 19(2) Q)
cas) 572 1) 38(2) 3(2) 152) 1)
c(i6) 53 19(2) 44(2) 22) 1002) 2(2)
can 620 53(2) 4502) 9(2) 32) 6(2)
C(18)  64(3) 2(3) 84(3) 3Q2) 14(3) 8(2)
ca9) 924 99(4) 60(3) -133) 0G) - 4203)
cey)  5202) 64(3) 63(3) -3(2) 52) 42)
o(1) 80(2) - 92) 34(1) 21) 701) 28(2)
cay  683) 94(4) 57(3) 18(3) 92) 28(3)
c@)  550) $3(3) 80(3) 303) 172) 132)
C@3) 6403 90(4) 69(3) -173) 16(2) 1G)
C(24A)  87(4) =3(4) 38(3) 53) 1803) 23(4)
C(24B)  40(14) =0(20) 48(15) -12(13) 10(11) 6(13)
o) 84(2) 37(1) 512) -1 2302) (1)
C@s)  186(7) £53) 98(4) -5(3) -65(4) -11G)
cee) 12005 80(4) 112(5) @) -6 -54(4)
cen  610) 36(4) 108(5) -223) -16(3) - 303)

30
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C(28) 75(3) 68(3) 75(3) 9(2) -40(3) B -3(2)

|
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Table 5. Hydrogen coordinates ( x 10) and isotropic displacement parameters (A2x 10 3)

for BT120.
X y z ' Uleq)
H(1A) 1122 5934 3478 58
H(2A) 874 5258 1972 64
HGA) 1570 4077 1273 65
H(4A) 1928 4014 2338 60
HT) 1589 6533 4763 65
H(3A) 2195 6824 5585 93
H(8B) 2040 5156 5868 93
H(9A) 2454 3898 5332 9%
H(9B) 2580 5548 4962 96
H(10A) 2333 4774 3713 %
H(10B) 2182 3194 4095 94
H(11A) 1309 3018 5071 57
H(124) 1585 | 265 4868 66
H(13A) 1121 -1504 4008 70
H(14A) 557 147 3664 66
H(17) . 803 5075 5177 66
H(18A) 216 6455 4802 82
H(18B) 452 7041 4126 82
H(19A) 72 5819 3173 103
H(19B) -116 4962 3870 103
H(20A) 142 2705 3580 74
H(20B) 381 3636 3009 74
HQ214) 1769 -1676 3345 87
HQ21B) 2059 -299 3551 87
H(224) 2366  -1158 2565 - 86
H(22B) 2165 2827 2652 26
H(24A) 1558 325 1339 78
H(24B) 1940 1042 1662 78
H(23A) 1740 -2234 1549 60
H(23B) 2073 -1489 1237 60
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o 5 . 2040 - 62
HR4C) 1450 1876 |

H(24D) 1441 404 1395 62
H(230) 1872 2472 1401 60
H(23D) 2058 817 1322 60
H(25A) 1022 -1401 1468 141
H(25B) 891 -1472 2357 141
H(26A) 343 -1406 1822 128
H(26B) 492 2211 . 1051 128
H(27A) 392 15 282 220(40)
H(27B) 156 609 960 180(30)
H(28A) 803 1737 749 94
H(28B) | 554 2431 1369 94
B,
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Table 6. Torsion angles [°] for BT120.

0(2)-Ca(1)-C(1)-C(2) -18.3(3) O(1)-Ca(1)-C(2)-C(3) T 2.40)
O(1)-Ca(1)-C(1)-C(2) 85.4(3) C(14)-Ca(1)-C(2)-C(3) -162.6(2)
C(14)-Ca(1)-C(1)-C(2) -111.73) C(1)-Ca(1)-C(2)-C(3) 113.6(3)
C(15)-Ca(1)-C(1)-C(2) -123.0(3) C(15)-Ca(1)-C(2)-C(3) 172.1Q2)
C(5)-Ca(1)-C(1)-C(2) 114.5G) C(5)-Ca(1)-C(2)-C(3) 76.7(2)
C(3)-Ca(1)-C(1)-C(2) 37.0Q) C(11)-Ca(1)-C(2)-C(3) 142.3(2)
C(11)-Ca(1)-C(1)-C(2) ' - -1533(3) C(4)-Ca(1)-C(2)-C(3) 36.5(2)
C(4)-Ca(1)-C(1)-C(2) 76.53) C(13)-Ca(1)-C(2)-C(3) -173.6(3)
C(15)-Ca(1)-C(1)-C(2) -139.7(3) C(12)-Ca(1)-C(2)-C(3) 134.7(3)
C(12)-Ca(1)-C(1)-C(2) -165.8(2) C(1)-C(2)-C(3)-C(4) 0.2(4)
0(2)-Ca(1)-C(1)-C(5) -132.9(2) Ca(1)-C(2)-C(3)-C(4) -68.2(3)
O(1)-Ca(1)-C(1)-C(5) -29.2(3) C(1)-C(2)-C(3)-Ca(1) 68.4(3)
C(14)-Ca(1)-C(1)-C(5) 133.3(2)  O(2)-Ca(1)-C(3)-C(4) -149.9(3)
C(15)-Ca(1)-C(1)-C(5) 122.5(2) O(1)-Ca(1)-C(3)-C(4) -67.6(2)
C(2)-Ca(1)-C(1)-C(5) -114.5(3)  C4)-Ca(1)-CEICM@) 144.0(3)
C(3)-Ca(1)-C(1)-C(5) -77.5(2) C(1)-Ca(1)-C(3)-C(4) 77.4(3)
C(11)-Ca(1)-C(1)-C(5) 92.12) C(15)-Ca(1)-CEM-CE) 104.2(3)
© C(4)-Ca(1)-C(1)-C(5) -38.0Q2) C(5)-Ca(1)-C(3)-C(4) 37.12)
C(13)-Ca(1)-C(1)-C(5) 105.8(2) C(2)-Ca(1)-C(3)-C(4) 114.4(3)
C(12)-Ca(1)-C(1)-C(5) 79.7(2)  C()-Ca(1)-CEHCE) 63.1(3)
C(5)-C(1)-C(2)-C(3) -0.5(4) C(13)-Ca(1)-C(3)-C(4) -152(2)
Ca(1)-C(1)-C(2)-C(3) -68.7(3) C(12)-Ca(1)-C(3)-C(4) : 24.4(4)
C(5)-C(1)-C(2)-Ca(1) 68.2(3) 0(2)-Ca(1)-C(3)-C(2) _ 95.7(2)
0(2)-Ca(1)-C(2)-C(1) 163.8(3) O(1)-Ca(1)-C(3)-C(2) 178.02)
O(1)-Ca(1)-C(2)-C(1) -116.0(2) C(14)-Ca(1)-C(3}-C(2) 29.5(4)
C(14)-Ca(1)-C(2)-C(1) 83.8(3) C()-Ca(1-CEIC@) -37.12)
C(15)-Ca(1)-C(2)}-C(1) 58.5(3) C(15)-Ca(1)-C(3}-C(2) -10.2(3)
C(5)-Ca(1)-C(2)-C(1) | -36.9(2) C(5)-Ca(1)-C(3)-C(2) -773(2)
C(3)-Ca(1)-C(2)-C(1) -113.6(3) C(11)-Ca(1)-C(3)-C(2) -51.3(3)
C(11)-Ca(1)-C(2)-C(1) 28.7(3) C(4)-Ca(1)-C(3)-C(2) -114.4(3)
C(4)-Ca(1)-C(2)-C(1) -77.1(3) C(13)-Ca(1)-C(3)-C(2) 94(2)
C(13)-Ca(1)-C(2)-C(1) 72.8(4) C(12)-Ca(1)-C(3}-C(2) -90.0(4)
C(12)-Ca(1)-C(2)-C(1) 2114 - C()-C(3)-CE@)-C(5) 0.2(4)

O(2)-Ca(1)-C(2)-C(3) -82.6(2) Ca(1)-C(3)-C(4)-C(5) -67.7(3)



| e
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C(2)-C(3)-C(#)-Ca(1) ~ 68.0(3) C(3)-Ca(1)-C(5)-C(1) 75.8(2)
0(2)-Ca(1)-C(4)-C(3) 32.4(3) C(11)-Ca(1)-C(5)-C(1) ) -85.6(2)
0(1)-Ca(1)-C(4)-C(3) 110.5(3) C(4)-Ca(1)-C(5)-C(}) 112.1 .(3)
C(14)-Ca(1)-C(4)-C() -101.3(4) C(13)-Ca(1)-C(5)-C(1) -103.5(2)
C(1)-Ca(1)-C(4)-C(). -76.4(3) C(12)-Ca(1)-C(5)-C(1) fl 10.1(2)
C(15)-Ca(1)-C(4)-C(3) -102.7(3) 0(2)-Ca(1)-C(5)-C(4) -46.1(3)
C(5)-Ca(1)-C(4)-C(3) -114.3(4) 0O(1)-Ca(1)-C(5)-C(4) 45.4(2)
C(2)-Ca(1)-C(4)-C(3) - -36.7(2) C(14)-Ca(1)-C(5)-C(4) -174.6(2)
C(11)-Ca(1)-C(4)-C(3) -133.9(2) C(1)-Ca(1)-C(5)-C(4) -112.1(3)
C(13)-Ca(1)-C(4)-C3) 176.7(3) C(15)-Ca(1)-C(5)-C(4) -1712(2)
C(12)-Ca(1)-C(4)-C(3) -166.9(2) C(2)-Ca(1)-C(5)-C(4) -75.8(2)
0(2)-Ca(1)-C(4)-C(5) 146.6(2) C(3)-Ca(1)-C(5)-C(4) -36.3(2)
O(1)-Ca(1)-C(4)-C(5) -1352(2)  C(11)-Ca(1)-C(5)-C(4) 162.3(2)
C(14)-Ca(1)-C(4)-C(5) 13.0(5) C(13)-Ca(1-C5)-C® - 144.42)
C(1)-Ca(1)-C(4)-C(5) .37.9Q2) C(12)-Ca(1)-C(5)-C(4) 137.8(2)
C(15)-Ca(1)-C(4)-C(5) 11.5G3) 0(2)-Ca(1)-C(5)-C(6) -169.6(2)
C(2)-Ca(1)-C(4)-C(5) 77.6(2) O(1)-Ca(1)-C(5)-C(6) -78.13)
C(3)-Ca(1)-C(4)-C(5) 114.3(4) ~ C(14)-Ca(1)-CEXCE) 61.9(3)
C(11)-Ca(1)-C(4)-C(5) -19.6(3) C(1)-Ca(1)-C(5)-C(6) . 124.4(4)
C(13)-Ca(1)-C(4)-C(5) -69.0(4) C(15)-Ca(1)-C(5)-C(6) 65.3(3)
C(12)-Ca(1)-C(4)-C(5) C-52603) C(2)-Ca(1)-C(5)-C(6) 160.8(3)
C(2)-C(1)-C(5)-C4) 0.7(4) C(3)-Ca(1)-C(5)-C(6) -159.8(3)
" Ca(1)-C(1)-C(3)-C(4) 69.0(2) C(11)-Ca(1)-C(5)-C(6) 38.9(3)
C(2)-C(1)-C(5)-C(6) 179.23) C(4)-Ca(1)-C(5)-C(6) o -1235(4)
Ca(1)-C(1)-C(5)-C(6) -112.5(4) C(13)-Ca(1)-C(5)-C(6) 20.9(4)
C(2)-C(1)-C(5)-Ca(1) -68.3(3) C(12)-Ca(1)-C(5)-C(6) 14.3(3)
C(s)-C(4)-C(5).C(1) -0.5(4) C(1)-C(5)-C(6)-C(T) <10.6(6)
Ca(1)-C(4)-C(5)-C(1) -68.7(2) C(4)-C(5)-C(6)-C(T) 167.7(4)
C(3)-C(4)-C(5)-C(6) -179.1(3) Ca(1)-C(5)-C(6)-C(7) | -101.4(4)
Ca(1)-C(4)-C(5)-C(6) 112.7(4) C(1)-C(5)-C(6)-C(10) 170.0(4)
C(3)-C(4)-C(5)-Ca(l) 68.1(3) C(4)-C(5)-C(6)-C(10) -11.7(6)
0(2)-Ca(1)-C(5)-C(1) 66.0(3) Ca(1-C(S}CE-C(10) 79.1(5)
O(1)-Ca(1)-C(5)-C(1) 157.5(2) C(10)-C(6)-C(7)-C(8) ' -3.5(5)
C(14)-Ca(1)-C(5)-C(1) -62.5(3) C(5)-C(6)-C(T)-C(8) 177.0(4)
C(15)-Ca(1)-C(35)-C(1) -59.1(2) C(6)-C(N)-C(8)-C(9 6.0(5)

C(2)-Ca(1)-C(5)-C(1) 36.3(2) C(7)-C(8)-C(9)-C(10) -6.0(6)

S
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C(7)-C(6)-C(10)-C(9) -0.4(6) 0(2)-Ca(1)-C(12)-C(13) -6.3(3)
C(5)-C(6)-C(10)-C(9) 179.1(4) 0(1)-Ca(1)-C(12)-C(13) -87.1(2)
C(8)-C(9)-C(10)-C(6) 42(6) C(14)-Ca(1)-C(12)-C(13) 36.7(2)
0(2)-Ca(1)-C(11)-C(12) - 81.2(3) C(1)-Ca(1)-C(12)-C(13) 139.6(2)
O(1)-Ca(1)-C(11)-C(12) o 2390) C(15)-Ca(1)-C(12)-C(13) 77.1(3)
C(14)-Ca(1)-C(11)-C(12) 76.4(3) C(5)-Ca(1)-C(12)-C(13) 170.4(2)
C(1)-Ca(1)-C(11)-C(12) ' -156.4(3) C(2)-Ca(1)-C(12)-C(13) 128.4(3)
C(15)-Ca(1)-C(11)-C(12) 114.2(4) C(3)-Ca(1)-C(12)-C(13) -179.6(3)
C(5)-Ca(1)-C(11)-C(12) -126.0(3) C(11)-Ca(1)-C(12)-C(13) 114.1(4)
C(2)-Ca(1)-C(11)-C(12) O -1703(2) C(4)-Ca(1)-C(12)-C(13) -165.12)
C(3)-Ca(1)-C(11)-C(12) -145.6(3) C(11)-C(12)-C(13)-C(14) 0.6(4)
C(4)-Ca(1)-C(11)-C(12) -116.2(3) Ca(1)-C(12)-C(13)-C(14) -67.7(3)
C(13)-Ca(1)-C(11)-C(12) 36.8(2) C(11}-C(12)-C(13)-Ca(1) 68.2(3)
O(2)-Ca(1)-C(11)-C(15) ' -33.003) 0(2)-Ca(1)-C(13)-C(14) -71.2(3)
O(1)-Ca(1)-C(11)-C(15) -138.0(2) O(1)-Ca(1)-C(13)-C(14) -153.5(3)
‘C(14)-Ca(1)-C(11)-C(15) -37.7(2) C(1)-Ca(1)-C(13)-C(14) 59.4(3)
C(1)-Ca(1)-C(11)-C(15) 89.5(2) C(15)-Ca(1)-C(13)-C(14) 37.5(2)
C(5)-Ca(1)-C(11)-C(15) 119.8(2) C(5)-Ca(1)-C(13)-C(14) 101.4(3)
C(2)-Ca(1)-C(11)-C(15) 75.6(2) - C(2)-Ca(1)-C(13)-C(14) ‘ 19.0(4)
C(3)-Ca(1)-C(11)-C(15) 1002(3) - C(3)-Ca(1}-C(13)-C(14) -69(2)
C(4)-Ca(1)-C(11)-C(15) 129.62) C(11)-Ca(1)-C(13)-C(14) 77.5(3)
C(13)-Ca(1)-C(11)-C(15) -77.3(2) C(4)-Ca(1)-C(13)-C(14) _ 141.93)
C(12)-Ca(1)-C(11)-C(15) -114.2(4) C(12)-Ca(1)-C(13)-C(14) 114.3(4)
C(15}-C(11)-C(12-C(13) -0.4(4) 0(2)-Ca(1)-C(13)-C(12) 174.6(2)
Ca(1)-C(11)-C(12)-C(13) -68.2(3) O(1)-Ca(1)-C(13)-C(12) 92.2(2)
C(15)-C(11)-C(12)-Ca(1) 67.8(2) C(14)-Ca(1)-C(13)-C(12) -1143(4)
0(2)-Ca(1)-C(12)-C(11) -120.4(2) C(1)-Ca(1}-C(13)}-C(12) -54.8(3)
O(1)-Ca(1)-C(12)-C(11) 158.9(3) C(15)-Ca(1)-C(13)-C(12) -76.3(3)
C(14)-Ca(1)-C(12)-C(11) -77.4(3) C(5)-Ca(1)-C(13)-C(12) -12.93)
C(1)-Ca(1)-C(12)-C(11) 25.5(3) C(2)-Ca(1)-C(13)-C(12) -95.3(3)
C(15)-Ca(1)-C(12)-C(11) - -37.002) C(3)-Ca(1)-C(13)-C(12) Cmen
C(5)-Ca(1)-C(12)-C(11) 56.3(3) C(11)-Ca(1)-C(13)-C(12) -36.8(2)
C(2)-Ca(1)-C(12)-C(11) 14.4(8) C(4)-Ca(1)-C(13)-C(12) 27.6(4)
C(3)-Ca(1)-C(12)-C(11) 66.3) C(12)-C(13)-C(14)-C(15) 054
C(4)-Ca(1)-C(12)-C(11) 80.8(3) Ca(1)-C(13)}-C(14}-C(15) . -68.5(3)

C(13)-Ca(1)-C(12)-C(11) -114.1(4) C(12)-C(13)-C(14)-Ca(1) 68.1(3)




0(2)-Ca(1)-C(14)-C(13)
O(1)-Ca(1)-C(14)-C(13)
C(1)-Ca(1)-C(14)-C(13)
C(15)-Ca(1)-C(14)-C(13)
C(5)-Ca(1)-C(14)-C(13)
C(2)-Ca(1)-C(14)-C(13)
C(3)-Ca(1)-C(14)-C(13)
C(11)-Ca(1)-C(14)-C(13)
C(4)-Ca(1)-C(14)-C(13)
C(12)-Ca(1)-C(14)-C(13)
O(2)-Ca(1)-C(14)-C(15)
O(1)-Ca(1)-C(14)-C(15)
C(1)-Ca(1)-C(14)-C(15)
C(5)-Ca(1)-C(14)-C(15)
C(2)-Ca(1)-C(14)-C(15)
C(3)-Ca(1)-C(14)-C(15)
C(11)-Ca(1)-C(14)-C(15)
C(4)-Ca(1)-C(14)-C(15)
C(13)-Ca(1)-C(14)-C(15)
C(12)-Ca(1)-C(14)-C(15)
C(12)-C(11)-C(15)-C(14)
Ca(1)-C(11)-C(15)-C(14)

C(12)-C(11)-C(15)-C(16) .

Ca(1)-C(11)-C(15)-C(16)
C(12)-C(11)-C(15)-Ca(1)
C(13)-C(14)-C(15)-C(11)
Ca(1)-C(14)-C(15)-C(11)
C(13)-C(14)-C(15)-C(16)
Ca(1)-C(14)-C(15)-C(16)
C(13)-C(14)-C(15)-Ca(1)
O(2)-Ca(1)-C(15)-C(11)

O(1)-Ca(1)-C(15)-C(11)

C(14)-Ca(1)-C(15)-C(11)

C(1)-Ca(1)-C(15)-C(11)
C(5)-Ca(1)-C(15)-C(11)
C(2)-Ca(1)-C(15)-C(11)

107.3(3)
29.3(3)
-136.3(2)

~113.7(4)

-107.003)
-169.1(2)
174.2(3)
-76.3(3)
-115.8(4)
-36.7(2)
-139.1(2)
143.0Q2)
22.73)
6.6(3)
-55.4(3)
-72.103)
37.4(2)
2.2(5)
113.7(4)
76.9(3)
0.1(4)
68.3(3)

-1784(3)

-110.2(4)
-68.2(3)
0.2(4)
-68.8(2)
178.7(4)
109.8(4)
69.0(3)
155.2(2)
60.1(3)
112.93)
-87.8(2)
-62.12)

-113.1Q2)

C(3)-Ca(1)-C(15)-C(11)
C(8)-Ca(1)-C(15)-C(11)
C(13)-Ca(1)-C(15)-C(11)
C(12)-Ca(1)-C(15)-C(11)
O(2)-Ca(1)-C(15)-C(14)
O(1)-Ca(1)-C(15)-C(14)
C(1)-Ca(1)-C(15)-C(14)
C(5)-Ca(1)-C(15)-C(14)
C(2)-Ca(1)-C(15)-C(14)
C(3)-Ca(1)-C(15)-C(14)
C(11)-Ca(1)-C(15)-C(14)
C(4)-Ca(1)-C(15)-C(14)
C(13)-Ca(1)-C(15)-C(14)
C(12)-Ca(1)-C(15)-C(14)
O(2)-Ca(1)-C(15)-C(16)
O(1)-Ca(1-C(15)-C(16)
C(14)-Ca(1)-C(15)-C(16)
C(1)-Ca(1)-C(15)-C(16)
C(5)-Ca(1)-C(15)-C(16)
C(2)-Ca(1)-C(15)-C(16)
C(3)-Ca(1)-C(15)-C(16)
C(11)%-Ca(1)-C(15)-C(16)
C(4)-Ca(1)-C(15)-C(16)
C(13)-Ca(1)-C(15)-C(16)
C(12)-Ca(1)-C(15)-C(16)
C(11)-C(15)-C(16)-C(17)
C(14)-C(15)-C(16)-C(17)
Ca(1)-C(15)-C(16)-C(1T)
C(11)-C(15)-C(16)-C(20)
C(14}-C(15)-C(16)-C(20)
Ca(1)-C(15)-C(16)-C(20)
C(20)-C(16)-C(17)-C(18)
C(15)-C(16)-C(17)-C(18)
C(16)-C(17)-C(18)-C(19)
C(17)-C(18)-C(19)-C(20)
C(17)-C(16)-C(20)-C(19)

© 2001 American Chemical Society, Organometallics, Sinnema om001091b Supporting Info Page 37

-107.9Q2)
-68.0(3)
76.12)
36.6(2)
423(2)
-52.8(3)
159.3(2)
-175.002)
134.02)
139.2(2)
-112.9(3)
179.12)
-36.72)
-76.3(3)
-80.7(3)
-175.8Q2)
-123.0(4)
36.3(3)
62.1(3)
11.0G3)
16.2(3)
124.1(4)
56.1(3)
-159.7(3)
160.7(3)
-15.9(6)
165.8(4)
-105.7(4)
136.4(4)
21.8(6)
66.7(4)
-1.9(5)
171.4(4)
7.8(5)
-10.3(5)
4.8(5)
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C(15)-C(16)-C(20)-C(19) -178.2(4) C(24B)-0(1)-C(21)-C(22) 45.2(11)
C(18)-C(19)-C(20)-C(16) 9.6(6) Ca(1)-0(1)-C(21)-C(22) -179.7(3)
0(2)-Ca(1)-0(1)-C(21) -128.0(4) O(1)-C(21)-C(22)-C(23) -21.4(5)
C(14)-Ca(1)-0(1)-C(21) -50.2(4) C(21)-C(22)-C(23)-C(24B) -14.9(14)
C(1)-Ca(1)-0(1)-C(21) © 112.6(4) C(21)-C(22)-C(23)-C(24A) 35.9(5)
C(15)-Ca(1)-0(1)-C(21) A -23.8(4) C(24B)-C(23)-C(24A)-0(1) 58.7(13)
C(5)-Ca(1)-0(1)-C(21) 98.1(4) C(22)-C(23)-C(24A)-0(1)  -37.3(6)
C(2)-Ca(1)-0(1)-C(21) 148.3(4) C(21)-0(1)-C(24A)-C(23) . 24.5(6)
C(3)-Ca(1)-O(1)-C(21) 147.2(4) C(24B)-0(1)-C(24A)-C(23) -55.5(13)
C(11)-Ca(1)-0(1)-C(21) 5.5(4) Ca(1)-O(1)-C(24A)-C(23) -157.3(3)
C(4)-Ca(1)-0(1)}-C(21) 119.4(4) C(24A)-C(23)-C(24B)-0(1) -53.6(12)
C(13)-Ca(1)-0(1)-C(21) ' -36.0(4) C(22)-C(23)-C(24B)-0(1) 42.6(17) -
C(12)-Ca(1)-0(1)-C(21) -6.1(4) C(21)-0(1)-C(24B)-C(23) -54.4(16)
O(2)-Ca(1)-0(1)-C(24A) 54.3(4) C(24A)-0(1)-C(24B)-C(23) 55.6(12)
C(14)-Ca(1)-0(1)-C(24A) 132.0(4) Ca(1)-0(1)-C(24B)-C(23) 164.3(9)
C(1)-Ca(1)-0(1)-C(24A) -65.2(4) O(1)-Ca(1)-0(2)-C(28) -129.6(4)
C(15)-Ca(1)-O(1)-C(24A) 158.4(4) C(14)-Ca(1)-0(2)-C(28) 114.2(4)
C(5)-Ca(1)-0(1)-C(24A) -79.7(4) C(1)-Ca(1)-0(2)-C(28) 1.5(4)
C(2)-Ca(1)-O(1)-C(24A) -29.5(4) C(15)-Ca(1)-0(2)-C(28) 94.0(4)
C(3)-Ca(1)-0(1)-C(24A) -30.6(4) C(5)-Ca(1)-0(2)-C(28) -29.7(5)
C(11)-Cd(1)-0(1)-C(24A) -172.3(4) C(2)-Ca(1)-0(2)-C(28) -7.5(4)
C(4)-Ca(1)-0(1)-C(24A) -58.4(4) C(3)-Ca(1)-0(2)-C(28) | -37.2(4)
C(13)-Ca(1)-0(1)-C(24A) 146.2(4) C(11)-Ca(1)-0(2)-C(28) 110.5(4)
C(12)-Ca(1)-O(1)-C(24A) 176.1(4) C(4)-Ca(1)-0(2)-C(28) -52.7(4)
O(2)-Ca(1)-0(1)-C(24B) -1.7(14) C(13)-Ca(1)-0(2)-C(28) - 142.6(4)
C(14)-Ca(1)}-0(1)}-C(24B) 76.1(14) C(12)-Ca(1)-0(2)-C(28) 145.8(4)
C(1)-Ca(1)-O(1)-C(24B) -121.1(14) O(1)-Ca(1)-0(2)-C(25) 53.4(5)
C(15)-Ca(1)-0(1)-C(24B) 102.5(14) C(14)-Ca(1)-0(2)-C(25) - -62.8(5)
C(5)-Ca(1)-O(1)-C(24B) -135.7014) C(1)-Ca(1)-0(2)-C(25) - -175.5(4)
C(2)-Ca(1)-O(1)-C(24B) -85.4(14) C(15)-Ca(1)-02)-C(25) | -83.0(5)
C(3)-Ca(1)-0(1)-C(24B) -86.5(14) C(5)-Ca(1)-0(2)-C(25) 153.3(4)
C(11)-Ca(1)-O(1)-C(24B) 131.8(14) C(2)-Ca(1)-0(2)-C(25) 175.5(5)
C(4)-Ca(1)-O(1)-C(24B) -114.3(14) C(3)-Ca(1)-0(2)-C(25) 145.8(5)
C(13)-Ca(1)-0(1)-C(24B) 90.3(14) C(11)-Ca(1)-0(2)-C(25) -66.5(5)
C(12)-Ca(1)-0(1)-C(24B) 120.2(14) © C(4)-Ca(1)-0(2)-C(25) 130.3(4)

C(24A)-0(1)-C(21)-C(22) -1.6(6) C(13)-Ca(1)-02)-C(25) ' -34.4(5)
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C(12)-Ca(1)-0(2)-C(25)
C(28)-0(2)-C(25)-C(26)
Ca(1)-0(2)-C(25)-C(26)
O(2)-C(25)-C(26)-C(27)

-312(5)

-30.5(7)
147.2(4)
27.2(7)

C(25)-C(26)-C(27)-C(28) -13.8(7)
C(25)-0(2)-C(28)-C(27) 21.4(6)
Ca(1)-0(2)-C(28)-C(27) -155.9(4)

C(26)-C(27)-C(28)-0(2) 4.7(7)




