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General Procedures 
 
All operations were carried out by using Schlenk techniques or inside an argon-filled 
glove box. All glassware was flame-dried under vacuum before use. Solvents were dried 
by passage through copper-based catalyst and/or molecular sieve columns (Innovative 
Technology). KHMDS was purchased from Aldrich as an anhydrous compound under N2 
with purity of 95%. 2’,4’,6’-trimethylacetophenone was rigorously dried and distilled 
under N2 atmosphere.  Ca(HMDS)2 prepared by the reaction of KHMDS with CaI2.1 A 
modified procedure is given below which was consistently found to produce pure 
Ca(HMDS)2 (as determined by ICP analysis). The rational syntheses and characterization 
of 8-12 are given below.  
 
NMR data was recorded either on a Varian UnityPlus 300MHz or a Bruker AVANCE 
DPX-400 instruments. 1H and 13C spectra were referenced with respect to the residual 
solvent signal. ICP experiments were conducted on a Perkin Elmer Emission 
Spectrometer Plasma 400. IR spectra were recorded on a Perkin Elmer FT-IR 
Spectrometer PARAGON 1000.  
 
X-Ray Crystallography. Crystalline samples of 8-12 were placed in inert oil (paratone-N), 
mounted on a glass pin, and transferred to the cold gas stream of the diffractometer.  
Crystal data were collected and integrated using a Bruker Apex system, with graphite 
monochromated Mo-Kα (λ = 0.71073 Å) radiation at 100K. The structures were solved 
by direct methods using SHELXS-97 and refined using SHELXL-97 (Sheldrick, G.M., 
University of Göttingen). Non-hydrogen atoms were found by successive full matrix least 
squares refinement on F2 and refined with anisotropic thermal parameters. All hydrogen 
atoms were placed at idealized positions except methylene hydrogen atoms, which were 
located from difference Fourier maps. A riding model was used for subsequent 
refinements of the hydrogen atoms, with variable thermal parameters [uij = 1.2Uij(eq) for 
the atom to which they are bonded, 1.5Uij(eq) for methyl hydrogens]. The asymmetric 
unit of 11 contains one half of a Ca2-K2 tetramer. The asymmetric unit of 12 contains 
one half of a CaK2 molecule, and the THF molecule bound to Ca1 was found to exhibit 
two-fold disorder, with relative occupancies of 56 and 44%. 
 
                                                 
1 P. S. Tanner, D. J. Burkey and T. P. Hanusa, Polyhedron, 1995, 14, 331 
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Experimental Procedures: 
 
Synthesis of Ca(HMDS)2, 2 
 
CaI2 (50 mmol, 14.7 g) was ground into fine powder inside a dry box. The powder was 
then added via solids addition tube to a solution of KHMDS (100 mmol, 21.0g) in 50 mL 
of Et2O. The mixture was then heated to reflux and stirred vigorously for 48 h. The 
solution was then filtered followed by removal of all solvents in vacuo. The solid was 
recrystallized from toluene then hexane at -20°C. Yield of crude product: 10.5g, 58.3% 
Yield of first batch of crystals: 4.2g, 23.3%.  
 
Synthesis of [{Ca{OC(Mes)=CH2}.(HMDS).(Et2O)}2], 8 
 
0.36 g (1 mmol) Ca(HMDS)2 was dissolved into 5 mL of neat hexane under a nitrogen 
atmosphere, followed by stirring at room temperature for 20 min. Addition of 0.10 mL (1 
mmol) Et2O was added to improve the solubility of amides. 0.17 mL(1 mmol) of 2’,4’,6’-
trimethylacetophenone was added dropwise to the cooled solution (-78°C), followed by 
stirring for 3 h. Warming up the reaction mixture slowly to room temperature resulted in 
the formation of a light yellow solution. After reducing the volume of the reaction 
mixture and filtering off any solid impurities, storage of filtrate at room temperature led 
to the formation of colorless crystals of 8. Yield: 141 mg, 32%.  
 
NMR: (C6D6, r.t.) 
1H: δ(ppm) (300MHz) 
0.08-0.32 (series of overlapping signals, 18H, SiMe3), 1.05 (t, ~3H, CH3, Et2O), 2.11-
2.17 (series of overlapping signals, 3H, p-CH3), 2.43-2.51 (series of overlapping signals, 
6H, o-CH3), 3.23 (q, ~2H, CH2, Et2O), 3.94-4.01 (series of overlapping signals, 1H, 
=CH), 4.42-4.56 (series of overlapping signals, 1H, =CH), 6.77 (s, 2H, m-Ar) 
 
The above spectra was complicated by overlapping signals due to solution aggregation 
effects. Also, the sample partially lost Et2O solvent on isolation. Further solution studies 
will be carried out in a future report. Similarly, the 13C NMR spectra was unhelpful. 
 
IR: (Nujol, NaCl Plates) 
1612(w), 1294(m), 1249(w), 1172(w), 1086(w), 1037(m), 986(m), 879(w), 829(m) 
 
M.P.: ≥93°C (decomposes) 
 
Metal Analysis: (%) (containing 0.42 equivalents of Et2O according to the integration of 
1H NMR) 
Anal. Calc.: Ca 10.6; Found Ca 11.2 
 
Synthesis of [{KOC(Mes)=CH2}4. Tol4], 9 
 
0.21 g (1 mmol) KHMDS was dissolved into 5 mL of neat toluene under a nitrogen 
atmosphere, followed by stirring at room temperature for 15 min. 0.17 mL (1 mmol) 
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2’,4’,6’-trimethylacetophenone was added dropwise to the cooled solution (-78°C), 
followed by stirring for 3h. Warming up the reaction mixture slowly to room temperature 
resulted in the formation of a light yellow solution. After reducing the volume of the 
reaction mixture and filtering off any solid impurities, storage of filtrate at room 
temperature led to the formation of colorless crystals of 9. Yield: 79 mg, 27%.  
 
NMR: (C6D6, r.t.) 
1H: δ(ppm) (300MHz) 
2.05 (m, trace, CH3, Tol), 2.28 (s, 3H, p-CH3), 2.38 (s, 6H, o-CH3), 3.27 (d, 1H, =CH2), 
3.46 (d, 1H, =CH2), 6.93 (s, 2H, m-H, Ph) 
 
13C: δ(ppm) (75MHz) 
20.81 (o-CH3), 21.48 (p-CH3), 74.58 (=CH2), 128.72, 133.96, 134.88, 145.88 (o-, m-, p-, 
i-C), 171.23(Mes-C) 
 
IR: (Nujol, NaCl Plates) 
1609(m), 1591(s), 1296.4(s), 1172(w), 1088(m), 997(s), 850(m), 784(w), 760(w), 696 
(m), 670(m) 
 
M.P.: Did not decompose above 250°C 
 
Metal Analysis: (%) (containing 1.1 toluene according to the integration of 1H NMR) 
Anal. Calc. for C51 H60K4O4 K 17.5; Found K 17.4 
 
Synthesis of [KCa{HMDS}3.THF]∞, 10  
 
0.21 g (1 mmol) KHMDS and 0.36 g (1 mmol) Ca(HMDS)2 were mixed into 5 mL of 
neat hexane under a nitrogen atmosphere, followed by stirring at room temperature for 30 
min. THF was then added dropwise until all of white precipitate disappeared (~0.5 mL). 
After stirring another 0.5 h and filtering off any solid impurities, storage of filtrate 
at -20°C led to the formation of colorless crystals of 10. Yield: 196 mg, 31%.  
 
NMR: (Pyridine-D5, r.t.) 
1H: δ(ppm) (300MHz) 
0.34, 0.41, 0.55, 0.56 (series of singlets, SiMe3), 1.62 (m, trace, CH2, THF), 3.66(m, trace, 
OCH2, THF). 
 
13C: δ(ppm) (75MHz) (solvent: C6D6, r.t.) 
6.23, 6.89, 7.52 (series of singlets, SiMe3), 25.56 (CH2, THF), 69.29 (OCH2, THF) 
 
The above spectra showed dynamic solution behavior including disproportionating into 
the monometallic amides. Also, the sample partially lost THF solvent on isolation. 
Further solution studies will be carried out in a future report. 
 
IR: (Nujol, r.t. NaCl Plates) 
1247(m), 1155 (w), 1060(w), 1003(m), 871(w), 822(m)  
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M.P.: 107~109°C (decomposes) 
 
Metal Analysis: (%) 
Anal. Calc. for C22H62ON3Si6CaK (THF omitted):  K 7.0, Ca 7.1; Found K 5.77, Ca 6.14 
 
Synthesis of [K2Ca2{OC(Mes)=CH2}6. THF2], 11 
 
0.21 g (1 mmol) of KHMDS and 0.36g (1 mmol) Ca(HMDS)2 were combined in 5 mL of 
neat hexane under a nitrogen atmosphere and stirred together at room temperature for 20 
min. The addition of 0.08mL (2 mmol) THF improved the solubility of mixture. The 
solution was then cooled to -78°C and 0.50 mL (3 mmol) of 2’,4’,6’-
trimethylacetophenone was added dropwise, followed by stirring for 3h. The reaction 
mixture was slowly warmed to room temperature and appeared as a light yellow solution. 
After reducing the volume of the reaction mixture and removing any solid impurities by 
filtration, storage of filtrate at room temperature over 24 hours afforded colorless crystals 
of 3. Yield: 220 mg, 35% (first crystalline batch).  
 
NMR: (C6D6, r.t.) 
 
1H: δ(ppm) (300MHz) 
1.41 (m, 8H, CH2-THF), 2.15 (s, 18H, p-CH3), 2.43 (s, 36H, o-CH3), 3.63 (m, 8H, OCH2-
THF), 3.82 (s, 6H, =CH2), 4.13 (s, 6H, =CH2), 6.75 (s, 12H, m-Mes) 
 
13C: δ(ppm) (100MHz) (Bruker) 
20.88 (o-CH3), 21.36 (p-CH3), 25.98 (CH2-THF), 68.64 (OCH2-THF), 83.97 (=CH2), 
129.04, 134.86, 135.09, 142.48 (o-, m-, p-, i-C), 165.78 (Mes-C) 
 
IR: (Nujol, r.t. NaCl Plates) 
1599(m), 1588(m), 1527(w), 1305(s), 1172(m), 1090(m), 1037(m), 1000(s), 987(s), 
918(w), 888(w), 853(m), 791(m), 763(m), 699(m) 
 
M.P.: 110~113 °C (decomposes)  
 
Metal Analysis: (%) 
Anal. Calc. for K2Ca2C74H94O8: K 6.16, Ca 6.31; Found K 5.57, Ca 5.73 
 
 
Synthesis of [K2Ca{OC(Mes)=CH2}4.THF4], 12 
 
0.42g (2 mmol) KHMDS and 0.36g (1 mmol) Ca(HMDS)2 were combined into 5 mL of 
neat THF under nitrogen atmosphere and stired at room temperature for 15 min. The 
solution was then cooled to -78°C and 0.67 mL (4 mmol) of 2’,4’,6’-
trimethylacetophenone was added dropwise, followed by stirring for 3h. A The reaction 
mixture was slowly warmed to room temperature and appeared as a light yellow solution. 
After reducing the volume of the reaction mixture and removing any solid impurities by 
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filtration, storage of filtrate at room temperature over 24 hours afforded colorless crystals 
of 4. Yield: 310 mg, 29% (first crystalline batch).   
 
NMR: (d5-pyridine, r.t.) 
 
1H: δ(ppm) (300MHz) 
1.62 (m, 5.2H, THF), 2.16 (s, 12H, p-CH3), 2.50 (s, 24H, o-CH3), 3.64 (s, 4H, =CH2), 
3.67 (m, 5.2H, THF), 4.22 (s, 4H, =CH2), 6.77 (s, 8H, m-Mes) 
 
Compound 12 was found to lose some of the coordinated THF on isolation. 
 
13C: δ(ppm) (75MHz) 
20.98 (o-CH3), 21.40 (p-CH3), 26.26 (THF), 68.29 (THF), 78.60 (=CH2), 128.74, 134.84, 
134.87, 145.16 (o-, m-, p-, i-C), 169.58 (Mes-C) 
 
IR: (Nujol, r.t., NaCl Plates) 
1610(m), 1582(S), 1401.9(m), 1303(s), 1173(m), 1092(m), 1050 (m), 1000(s), 894(w), 
852(m), 768(w), 688(m) 
 
 
M.P.: 114~116 °C (decomposes) 
 
Metal Analysis: (%) 
Anal. Calc. for K2CaC60H84O8: K 7.44, Ca 3.81; Found K 6.24, Ca 3.29 
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Structure report for [{Ca{OC(Mes)=CH2}.(HMDS).(Et2O)}2], 8 
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Index ranges -14<=h<=14, -17<=k<=17, -17<=l<=17 
Reflections collected 16910 
Independent reflections 4544 [R(int) = 0.0353] 
Observed reflections (I > 2sigma(I)) 3746 
Completeness to theta = 25.00° 99.8 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.9176 and 0.8174 
Solution method SHELXS-97 (Sheldrick, 1990) 
Refinement method SHELXL-97 (Sheldrick, 1997) 
Data / restraints / parameters 4544 / 0 / 292 
Goodness-of-fit on F2 1.137 
Final R indices [I>2sigma(I)] R1 = 0.0669, wR2 = 0.1428 
R indices (all data) R1 = 0.0813, wR2 = 0.1522 
Largest diff. peak and hole 0.980 and -1.628 e.Å-3 
 
Table 2.   Bond lengths [Å] and angles [°] for 8. 
_____________________________________________________  
Ca(1)-O(1)#1  2.275(3) 
Ca(1)-O(1)  2.276(3) 
Ca(1)-N(1)  2.297(3) 
Ca(1)-O(2')  2.331(7) 
Ca(1)-O(2)  2.471(4) 
Ca(1)-Ca(1)#1  3.5857(14) 
N(1)-Si(2')  1.339(7) 
N(1)-Si(1)  1.695(3) 
N(1)-Si(2)  1.752(4) 
O(1)-C(1)  1.348(5) 
O(1)-Ca(1)#1  2.275(3) 
Si(1)-C(16)  1.872(4) 
Si(1)-C(17)  1.873(4) 
Si(1)-C(18)  1.881(4) 
Si(2)-C(20)  1.874(7) 
Si(2)-C(19)  1.886(5) 
Si(2)-C(21)  1.949(6) 
C(19)-H(19B)  0.9800 
C(19)-H(19C)  0.9800 
C(19)-H(19A)  0.9800 
C(20)-H(20A)  0.9800 
C(20)-H(20B)  0.9800 
C(20)-H(20C)  0.9800 
C(21)-H(21A)  0.9800 
C(21)-H(21B)  0.9800 
C(21)-H(21C)  0.9800 
Si(2')-C(21')  1.72(3) 
Si(2')-C(20')  1.85(2) 
Si(2')-C(19')  1.91(3) 
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C(1)-C(2)  1.335(6) 
C(1)-C(3)  1.508(6) 
C(2)-H(2A)  0.9500 
C(2)-H(2B)  0.9500 
C(3)-C(4)  1.400(6) 
C(3)-C(8)  1.407(5) 
C(4)-C(5)  1.379(6) 
C(4)-C(9)  1.519(5) 
C(5)-C(6)  1.391(6) 
C(5)-H(5)  0.9500 
C(6)-C(7)  1.388(6) 
C(6)-C(10)  1.499(6) 
C(7)-C(8)  1.390(6) 
C(7)-H(7)  0.9500 
C(8)-C(11)  1.508(6) 
C(9)-H(9A)  0.9800 
C(9)-H(9B)  0.9800 
C(9)-H(9C)  0.9800 
C(10)-H(10A)  0.9800 
C(10)-H(10B)  0.9800 
C(10)-H(10C)  0.9800 
C(11)-H(11A)  0.9800 
C(11)-H(11B)  0.9800 
C(11)-H(11C)  0.9800 
O(2)-C(12)  1.443(9) 
O(2)-C(14)  1.459(8) 
C(12)-C(13)  1.533(10) 
C(12)-H(12A)  0.9900 
C(12)-H(12B)  0.9900 
C(13)-H(13C)  0.9800 
C(13)-H(13A)  0.9800 
C(13)-H(13B)  0.9800 
C(14)-C(15)  1.484(9) 
C(14)-H(14A)  0.9900 
C(14)-H(14B)  0.9900 
C(15)-H(15A)  0.9800 
C(15)-H(15B)  0.9800 
C(15)-H(15C)  0.9800 
O(2')-C(12')  1.453(12) 
O(2')-C(14')  1.453(16) 
C(12')-C(13')  1.531(17) 
C(14')-C(15')  1.48(2) 
C(16)-H(16A)  0.9800 
C(16)-H(16B)  0.9800 
C(16)-H(16C)  0.9800 
C(17)-H(17A)  0.9800 
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C(17)-H(17B)  0.9800 
C(17)-H(17C)  0.9800 
C(18)-H(18A)  0.9800 
C(18)-H(18B)  0.9800 
C(18)-H(18C)  0.9800 
 
O(1)#1-Ca(1)-O(1) 76.01(12) 
O(1)#1-Ca(1)-N(1) 127.60(10) 
O(1)-Ca(1)-N(1) 116.35(12) 
O(1)#1-Ca(1)-O(2') 121.0(2) 
O(1)-Ca(1)-O(2') 86.16(19) 
N(1)-Ca(1)-O(2') 110.8(2) 
O(1)#1-Ca(1)-O(2) 100.72(13) 
O(1)-Ca(1)-O(2) 97.11(12) 
N(1)-Ca(1)-O(2) 125.28(12) 
O(2')-Ca(1)-O(2) 26.32(19) 
O(1)#1-Ca(1)-Ca(1)#1 38.02(7) 
O(1)-Ca(1)-Ca(1)#1 37.99(7) 
N(1)-Ca(1)-Ca(1)#1 131.97(9) 
O(2')-Ca(1)-Ca(1)#1 106.52(17) 
O(2)-Ca(1)-Ca(1)#1 101.33(9) 
Si(2')-N(1)-Si(1) 124.1(3) 
Si(2')-N(1)-Si(2) 16.0(3) 
Si(1)-N(1)-Si(2) 123.99(18) 
Si(2')-N(1)-Ca(1) 121.6(3) 
Si(1)-N(1)-Ca(1) 112.23(17) 
Si(2)-N(1)-Ca(1) 123.71(16) 
C(1)-O(1)-Ca(1)#1 129.4(2) 
C(1)-O(1)-Ca(1) 126.6(2) 
Ca(1)#1-O(1)-Ca(1) 103.99(12) 
N(1)-Si(1)-C(16) 108.56(17) 
N(1)-Si(1)-C(17) 114.11(19) 
C(16)-Si(1)-C(17) 106.3(2) 
N(1)-Si(1)-C(18) 115.51(17) 
C(16)-Si(1)-C(18) 105.41(19) 
C(17)-Si(1)-C(18) 106.28(18) 
N(1)-Si(2)-C(20) 114.8(2) 
N(1)-Si(2)-C(19) 113.9(2) 
C(20)-Si(2)-C(19) 105.6(3) 
N(1)-Si(2)-C(21) 104.3(3) 
C(20)-Si(2)-C(21) 111.3(3) 
C(19)-Si(2)-C(21) 106.7(3) 
N(1)-Si(2')-C(21') 140.4(10) 
N(1)-Si(2')-C(20') 102.9(7) 
C(21')-Si(2')-C(20') 79.2(11) 
N(1)-Si(2')-C(19') 121.9(10) 
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C(21')-Si(2')-C(19') 95.1(13) 
C(20')-Si(2')-C(19') 103.5(10) 
C(2)-C(1)-O(1) 123.6(4) 
C(2)-C(1)-C(3) 121.1(4) 
O(1)-C(1)-C(3) 115.3(3) 
C(1)-C(2)-H(2A) 120.0 
C(1)-C(2)-H(2B) 120.0 
H(2A)-C(2)-H(2B) 120.0 
C(4)-C(3)-C(8) 119.9(4) 
C(4)-C(3)-C(1) 120.4(3) 
C(8)-C(3)-C(1) 119.8(4) 
C(5)-C(4)-C(3) 119.4(4) 
C(5)-C(4)-C(9) 119.7(4) 
C(3)-C(4)-C(9) 120.9(4) 
C(4)-C(5)-C(6) 122.0(4) 
C(4)-C(5)-H(5) 119.0 
C(6)-C(5)-H(5) 119.0 
C(7)-C(6)-C(5) 117.7(4) 
C(7)-C(6)-C(10) 121.8(4) 
C(5)-C(6)-C(10) 120.4(4) 
C(6)-C(7)-C(8) 122.3(3) 
C(6)-C(7)-H(7) 118.9 
C(8)-C(7)-H(7) 118.9 
C(7)-C(8)-C(3) 118.6(4) 
C(7)-C(8)-C(11) 120.0(3) 
C(3)-C(8)-C(11) 121.4(4) 
C(4)-C(9)-H(9A) 109.5 
C(4)-C(9)-H(9B) 109.5 
H(9A)-C(9)-H(9B) 109.5 
C(4)-C(9)-H(9C) 109.5 
H(9A)-C(9)-H(9C) 109.5 
H(9B)-C(9)-H(9C) 109.5 
C(6)-C(10)-H(10A) 109.5 
C(6)-C(10)-H(10B) 109.5 
H(10A)-C(10)-H(10B) 109.5 
C(6)-C(10)-H(10C) 109.5 
H(10A)-C(10)-H(10C) 109.5 
H(10B)-C(10)-H(10C) 109.5 
C(8)-C(11)-H(11A) 109.5 
C(8)-C(11)-H(11B) 109.5 
H(11A)-C(11)-H(11B) 109.5 
C(8)-C(11)-H(11C) 109.5 
H(11A)-C(11)-H(11C) 109.5 
H(11B)-C(11)-H(11C) 109.5 
C(12)-O(2)-C(14) 113.9(4) 
C(12)-O(2)-Ca(1) 111.6(4) 
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C(14)-O(2)-Ca(1) 132.8(3) 
O(2)-C(12)-C(13) 112.2(5) 
O(2)-C(12)-H(12A) 109.2 
C(13)-C(12)-H(12A) 109.2 
O(2)-C(12)-H(12B) 109.2 
C(13)-C(12)-H(12B) 109.2 
H(12A)-C(12)-H(12B) 107.9 
O(2)-C(14)-C(15) 114.6(5) 
O(2)-C(14)-H(14A) 108.6 
C(15)-C(14)-H(14A) 108.6 
O(2)-C(14)-H(14B) 108.6 
C(15)-C(14)-H(14B) 108.6 
H(14A)-C(14)-H(14B) 107.6 
C(12')-O(2')-C(14') 115.4(8) 
C(12')-O(2')-Ca(1) 130.7(6) 
C(14')-O(2')-Ca(1) 112.7(7) 
O(2')-C(12')-C(13') 111.7(9) 
O(2')-C(14')-C(15') 114.3(12) 
Si(1)-C(16)-H(16A) 109.5 
Si(1)-C(16)-H(16B) 109.5 
H(16A)-C(16)-H(16B) 109.5 
Si(1)-C(16)-H(16C) 109.5 
H(16A)-C(16)-H(16C) 109.5 
H(16B)-C(16)-H(16C) 109.5 
Si(1)-C(17)-H(17A) 109.5 
Si(1)-C(17)-H(17B) 109.5 
H(17A)-C(17)-H(17B) 109.5 
Si(1)-C(17)-H(17C) 109.5 
H(17A)-C(17)-H(17C) 109.5 
H(17B)-C(17)-H(17C) 109.5 
Si(1)-C(18)-H(18A) 109.5 
Si(1)-C(18)-H(18B) 109.5 
H(18A)-C(18)-H(18B) 109.5 
Si(1)-C(18)-H(18C) 109.5 
H(18A)-C(18)-H(18C) 109.5 
H(18B)-C(18)-H(18C) 109.5 
_____________________________________________________________  
Symmetry transformations used to generate equivalent atoms:  
#1 -x+1,-y,-z+1       
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Structure report for [{KOC(Mes)=CH2. Tol}4], 9 
 

K
O

O

K

K

O K

Table 3.  Crystal data and structure refinement for 9. 
Identification code  9 
Empirical formula  C72 H84 K4 O
Formula weight  1169.79 
Temperature  100(2) K 
Wavelength  0.71073 Å 
Crystal system  Monoclinic 
Space group  P2(1)/c 
Unit cell dimensions a = 22.868(4) 
 b = 14.045(3) 
 c = 21.610(4) 
Volume 6674(2) Å3 
Z 4 
Density (calculated) 1.164 Mg/m3 
Absorption coefficient 0.312 mm-1 

 

1

2

3

4

1

O2
4

Å 
Å
Å 
3

4

 

 

α= 90°. 
 β= 105.937(4)°. 

γ= 90°. 
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F(000) 2496 
Crystal size 0.20 x 0.08 x 0.06 mm3 
Crystal color and habit colorless parallelepiped 
Diffractometer Bruker SMART 
Theta range for data collection 1.75 to 22.04°. 
Index ranges -24<=h<=23, 0<=k<=14, 0<=l<=22 
Reflections collected 8033 
Independent reflections 8033 [R(int) = 0.0000] 
Observed reflections (I > 2sigma(I)) 5653 
Completeness to theta = 22.04° 97.6 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.9815 and 0.9402 
Solution method SHELXS-97 (Sheldrick, 1990) 
Refinement method SHELXL-97 (Sheldrick, 1997) 
Data / restraints / parameters 8033 / 0 / 737 
Goodness-of-fit on F2 1.105 
Final R indices [I>2sigma(I)] R1 = 0.0896, wR2 = 0.2071 
R indices (all data) R1 = 0.1143, wR2 = 0.2145 
Largest diff. peak and hole 0.463 and -0.334 e.Å-3 
 
Table 4.   Bond lengths [Å] and angles [°] for 9. 
_____________________________________________________  
K(1)-O(1)  2.528(6) 
K(1)-O(2)  2.637(5) 
K(1)-O(3)  2.690(5) 
K(1)-C(23)  3.104(8) 
K(1)-C(24)  3.181(9) 
K(1)-C(50)  3.283(8) 
K(1)-C(49)  3.302(9) 
K(1)-C(45)  3.309(8) 
K(1)-C(46)  3.322(8) 
K(1)-C(48)  3.323(9) 
K(1)-C(12)  3.346(8) 
K(1)-C(47)  3.349(9) 
K(2)-O(4)  2.558(5) 
K(2)-O(1)  2.661(6) 
K(2)-O(2)  2.706(6) 
K(2)-C(12)  3.147(8) 
K(2)-C(1)  3.234(8) 
K(2)-C(13)  3.256(9) 
K(2)-C(55)  3.282(8) 
K(2)-C(54)  3.304(8) 
K(2)-C(56)  3.367(8) 
K(2)-C(53)  3.434(8) 
K(2)-C(2)  3.450(9) 
K(2)-C(57)  3.485(8) 
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K(3)-O(3)  2.542(6) 
K(3)-O(4)  2.679(6) 
K(3)-O(1)  2.694(5) 
K(3)-C(1)  3.134(7) 
K(3)-C(2)  3.220(8) 
K(3)-C(64)  3.250(9) 
K(3)-C(34)  3.251(9) 
K(3)-C(63)  3.316(9) 
K(3)-C(59)  3.340(8) 
K(3)-C(35)  3.388(10) 
K(3)-C(62)  3.445(10) 
K(3)-C(60)  3.496(10) 
K(4)-O(2)  2.550(6) 
K(4)-O(3)  2.641(6) 
K(4)-O(4)  2.683(6) 
K(4)-C(34)  3.206(9) 
K(4)-C(68)  3.245(8) 
K(4)-C(69)  3.251(9) 
K(4)-C(23)  3.296(8) 
K(4)-C(35)  3.300(9) 
K(4)-C(67)  3.311(8) 
K(4)-C(70)  3.321(9) 
K(4)-C(66)  3.389(8) 
K(4)-C(71)  3.400(8) 
O(1)-C(1)  1.278(9) 
C(1)-C(2)  1.362(11) 
C(1)-C(3)  1.526(11) 
C(2)-H(2A)  0.9500 
C(2)-H(2B)  0.9500 
C(3)-C(4)  1.385(10) 
C(3)-C(8)  1.397(10) 
C(4)-C(5)  1.410(11) 
C(4)-C(9)  1.505(10) 
C(5)-C(6)  1.375(11) 
C(5)-H(5)  0.9500 
C(6)-C(7)  1.402(11) 
C(6)-C(10)  1.497(11) 
C(7)-C(8)  1.382(11) 
C(7)-H(7)  0.9500 
C(8)-C(11)  1.516(10) 
C(9)-H(9A)  0.9800 
C(9)-H(9B)  0.9800 
C(9)-H(9C)  0.9800 
C(10)-H(10A)  0.9800 
C(10)-H(10B)  0.9800 
C(10)-H(10C)  0.9800 
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C(11)-H(11A)  0.9800 
C(11)-H(11B)  0.9800 
C(11)-H(11C)  0.9800 
O(2)-C(12)  1.306(9) 
C(12)-C(13)  1.342(11) 
C(12)-C(14)  1.517(11) 
C(13)-H(13A)  0.9500 
C(13)-H(13B)  0.9500 
C(14)-C(15)  1.400(11) 
C(14)-C(19)  1.407(11) 
C(15)-C(16)  1.407(11) 
C(15)-C(20)  1.509(10) 
C(16)-C(17)  1.375(11) 
C(16)-H(16)  0.9500 
C(17)-C(18)  1.393(11) 
C(17)-C(21)  1.507(11) 
C(18)-C(19)  1.385(11) 
C(18)-H(18)  0.9500 
C(19)-C(22)  1.512(11) 
C(20)-H(20A)  0.9800 
C(20)-H(20B)  0.9800 
C(20)-H(20C)  0.9800 
C(21)-H(21A)  0.9800 
C(21)-H(21B)  0.9800 
C(21)-H(21C)  0.9800 
C(22)-H(22A)  0.9800 
C(22)-H(22B)  0.9800 
C(22)-H(22C)  0.9800 
O(3)-C(23)  1.294(9) 
C(23)-C(24)  1.350(12) 
C(23)-C(25)  1.527(11) 
C(24)-H(24A)  0.9500 
C(24)-H(24B)  0.9500 
C(25)-C(30)  1.382(11) 
C(25)-C(26)  1.411(11) 
C(26)-C(27)  1.384(12) 
C(26)-C(31)  1.517(13) 
C(27)-C(28)  1.375(12) 
C(27)-H(27)  0.9500 
C(28)-C(29)  1.400(11) 
C(28)-C(32)  1.505(11) 
C(29)-C(30)  1.389(11) 
C(29)-H(29)  0.9500 
C(30)-C(33)  1.505(10) 
C(31)-H(31A)  0.9800 
C(31)-H(31B)  0.9800 
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C(31)-H(31C)  0.9800 
C(32)-H(32A)  0.9800 
C(32)-H(32B)  0.9800 
C(32)-H(32C)  0.9800 
C(33)-H(33A)  0.9800 
C(33)-H(33B)  0.9800 
C(33)-H(33C)  0.9800 
O(4)-C(34)  1.313(9) 
C(34)-C(35)  1.331(11) 
C(34)-C(36)  1.513(11) 
C(35)-H(35A)  0.9500 
C(35)-H(35B)  0.9500 
C(36)-C(37)  1.395(12) 
C(36)-C(41)  1.420(12) 
C(37)-C(38)  1.395(11) 
C(37)-C(42)  1.523(13) 
C(38)-C(39)  1.389(12) 
C(38)-H(38)  0.9500 
C(39)-C(40)  1.403(12) 
C(39)-C(43)  1.492(11) 
C(40)-C(41)  1.392(11) 
C(40)-H(40)  0.9500 
C(41)-C(44)  1.491(12) 
C(42)-H(42A)  0.9800 
C(42)-H(42B)  0.9800 
C(42)-H(42C)  0.9800 
C(43)-H(43A)  0.9800 
C(43)-H(43B)  0.9800 
C(43)-H(43C)  0.9800 
C(44)-H(44A)  0.9800 
C(44)-H(44B)  0.9800 
C(44)-H(44C)  0.9800 
C(45)-C(50)  1.365(12) 
C(45)-C(46)  1.401(12) 
C(45)-C(51)  1.502(13) 
C(46)-C(47)  1.377(12) 
C(46)-H(46)  0.9500 
C(47)-C(48)  1.382(12) 
C(47)-H(47)  0.9500 
C(48)-C(49)  1.390(14) 
C(48)-H(48)  0.9500 
C(49)-C(50)  1.364(14) 
C(49)-H(49)  0.9500 
C(50)-H(50)  0.9500 
C(51)-H(51A)  0.9800 
C(51)-H(51B)  0.9800 
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C(51)-H(51C)  0.9800 
C(52)-C(53)  1.388(11) 
C(52)-C(57)  1.390(12) 
C(52)-C(58)  1.524(11) 
C(53)-C(54)  1.396(11) 
C(53)-H(53)  0.9500 
C(54)-C(55)  1.368(12) 
C(54)-H(54)  0.9500 
C(55)-C(56)  1.396(12) 
C(55)-H(55)  0.9500 
C(56)-C(57)  1.381(11) 
C(56)-H(56)  0.9500 
C(57)-H(57)  0.9500 
C(58)-H(58A)  0.9800 
C(58)-H(58B)  0.9800 
C(58)-H(58C)  0.9800 
C(59)-C(64)  1.377(12) 
C(59)-C(60)  1.386(12) 
C(59)-C(65)  1.475(11) 
C(60)-C(61)  1.325(14) 
C(60)-H(60)  0.9500 
C(61)-C(62)  1.335(14) 
C(61)-H(61)  0.9500 
C(62)-C(63)  1.398(14) 
C(62)-H(62)  0.9500 
C(63)-C(64)  1.465(14) 
C(63)-H(63)  0.9500 
C(64)-H(64)  0.9500 
C(65)-H(65A)  0.9800 
C(65)-H(65B)  0.9800 
C(65)-H(65C)  0.9800 
C(66)-C(67)  1.379(12) 
C(66)-C(71)  1.383(11) 
C(66)-C(72)  1.498(12) 
C(67)-C(68)  1.400(12) 
C(67)-H(67)  0.9500 
C(68)-C(69)  1.405(12) 
C(68)-H(68)  0.9500 
C(69)-C(70)  1.361(12) 
C(69)-H(69)  0.9500 
C(70)-C(71)  1.391(12) 
C(70)-H(70)  0.9500 
C(71)-H(71)  0.9500 
C(72)-H(72A)  0.9800 
C(72)-H(72B)  0.9800 
C(72)-H(72C)  0.9800 
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O(1)-K(1)-O(2) 87.98(18) 
O(1)-K(1)-O(3) 83.61(17) 
O(2)-K(1)-O(3) 84.04(17) 
O(1)-K(1)-C(23) 106.3(2) 
O(2)-K(1)-C(23) 94.06(19) 
O(3)-K(1)-C(23) 24.50(19) 
O(1)-K(1)-C(24) 130.1(2) 
O(2)-K(1)-C(24) 88.0(2) 
O(3)-K(1)-C(24) 46.5(2) 
C(23)-K(1)-C(24) 24.8(2) 
O(1)-K(1)-C(50) 124.4(2) 
O(2)-K(1)-C(50) 106.3(2) 
O(3)-K(1)-C(50) 149.7(2) 
C(23)-K(1)-C(50) 125.2(2) 
C(24)-K(1)-C(50) 104.4(2) 
O(1)-K(1)-C(49) 100.7(2) 
O(2)-K(1)-C(49) 112.1(2) 
O(3)-K(1)-C(49) 163.3(2) 
C(23)-K(1)-C(49) 142.9(2) 
C(24)-K(1)-C(49) 126.6(2) 
C(50)-K(1)-C(49) 23.9(2) 
O(1)-K(1)-C(45) 138.9(2) 
O(2)-K(1)-C(45) 118.9(2) 
O(3)-K(1)-C(45) 126.57(19) 
C(23)-K(1)-C(45) 102.3(2) 
C(24)-K(1)-C(45) 84.3(2) 
C(50)-K(1)-C(45) 23.9(2) 
C(49)-K(1)-C(45) 42.4(2) 
O(1)-K(1)-C(46) 123.5(2) 
O(2)-K(1)-C(46) 143.2(2) 
O(3)-K(1)-C(46) 115.29(19) 
C(23)-K(1)-C(46) 94.4(2) 
C(24)-K(1)-C(46) 85.0(2) 
C(50)-K(1)-C(46) 42.0(2) 
C(49)-K(1)-C(46) 49.0(2) 
C(45)-K(1)-C(46) 24.4(2) 
O(1)-K(1)-C(48) 89.4(2) 
O(2)-K(1)-C(48) 133.6(2) 
O(3)-K(1)-C(48) 141.6(2) 
C(23)-K(1)-C(48) 130.9(2) 
C(24)-K(1)-C(48) 126.8(2) 
C(50)-K(1)-C(48) 42.2(2) 
C(49)-K(1)-C(48) 24.2(2) 
C(45)-K(1)-C(48) 49.5(2) 
C(46)-K(1)-C(48) 41.9(2) 
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O(1)-K(1)-C(12) 93.46(19) 
O(2)-K(1)-C(12) 21.28(17) 
O(3)-K(1)-C(12) 105.08(19) 
C(23)-K(1)-C(12) 112.1(2) 
C(24)-K(1)-C(12) 100.1(2) 
C(50)-K(1)-C(12) 86.3(2) 
C(49)-K(1)-C(12) 90.9(2) 
C(45)-K(1)-C(12) 102.5(2) 
C(46)-K(1)-C(12) 126.5(2) 
C(48)-K(1)-C(12) 113.1(2) 
O(1)-K(1)-C(47) 100.0(2) 
O(2)-K(1)-C(47) 154.1(2) 
O(3)-K(1)-C(47) 121.2(2) 
C(23)-K(1)-C(47) 107.0(2) 
C(24)-K(1)-C(47) 104.8(2) 
C(50)-K(1)-C(47) 49.0(2) 
C(49)-K(1)-C(47) 42.3(2) 
C(45)-K(1)-C(47) 42.7(2) 
C(46)-K(1)-C(47) 23.8(2) 
C(48)-K(1)-C(47) 23.9(2) 
C(12)-K(1)-C(47) 132.8(2) 
O(4)-K(2)-O(1) 86.79(17) 
O(4)-K(2)-O(2) 84.96(17) 
O(1)-K(2)-O(2) 83.92(17) 
O(4)-K(2)-C(12) 106.9(2) 
O(1)-K(2)-C(12) 95.57(19) 
O(2)-K(2)-C(12) 24.33(17) 
O(4)-K(2)-C(1) 92.35(18) 
O(1)-K(2)-C(1) 22.46(17) 
O(2)-K(2)-C(1) 106.07(18) 
C(12)-K(2)-C(1) 114.6(2) 
O(4)-K(2)-C(13) 130.2(2) 
O(1)-K(2)-C(13) 90.4(2) 
O(2)-K(2)-C(13) 45.36(19) 
C(12)-K(2)-C(13) 24.1(2) 
C(1)-K(2)-C(13) 103.2(2) 
O(4)-K(2)-C(55) 93.7(2) 
O(1)-K(2)-C(55) 113.7(2) 
O(2)-K(2)-C(55) 162.3(2) 
C(12)-K(2)-C(55) 145.2(2) 
C(1)-K(2)-C(55) 91.6(2) 
C(13)-K(2)-C(55) 132.0(2) 
O(4)-K(2)-C(54) 87.86(19) 
O(1)-K(2)-C(54) 136.5(2) 
O(2)-K(2)-C(54) 138.4(2) 
C(12)-K(2)-C(54) 127.1(2) 
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C(1)-K(2)-C(54) 115.1(2) 
C(13)-K(2)-C(54) 124.6(2) 
C(55)-K(2)-C(54) 24.0(2) 
O(4)-K(2)-C(56) 116.4(2) 
O(1)-K(2)-C(56) 104.9(2) 
O(2)-K(2)-C(56) 156.8(2) 
C(12)-K(2)-C(56) 132.5(2) 
C(1)-K(2)-C(56) 83.0(2) 
C(13)-K(2)-C(56) 112.3(2) 
C(55)-K(2)-C(56) 24.2(2) 
C(54)-K(2)-C(56) 41.9(2) 
O(4)-K(2)-C(53) 103.74(18) 
O(1)-K(2)-C(53) 152.9(2) 
O(2)-K(2)-C(53) 121.39(19) 
C(12)-K(2)-C(53) 104.8(2) 
C(1)-K(2)-C(53) 130.7(2) 
C(13)-K(2)-C(53) 100.9(2) 
C(55)-K(2)-C(53) 41.8(2) 
C(54)-K(2)-C(53) 23.81(19) 
C(56)-K(2)-C(53) 48.0(2) 
O(4)-K(2)-C(2) 83.36(18) 
O(1)-K(2)-C(2) 43.18(18) 
O(2)-K(2)-C(2) 126.21(17) 
C(12)-K(2)-C(2) 137.8(2) 
C(1)-K(2)-C(2) 23.23(18) 
C(13)-K(2)-C(2) 124.9(2) 
C(55)-K(2)-C(2) 71.0(2) 
C(54)-K(2)-C(2) 93.3(2) 
C(56)-K(2)-C(2) 68.4(2) 
C(53)-K(2)-C(2) 112.4(2) 
O(4)-K(2)-C(57) 134.26(19) 
O(1)-K(2)-C(57) 115.68(19) 
O(2)-K(2)-C(57) 133.89(18) 
C(12)-K(2)-C(57) 109.6(2) 
C(1)-K(2)-C(57) 96.7(2) 
C(13)-K(2)-C(57) 91.0(2) 
C(55)-K(2)-C(57) 41.5(2) 
C(54)-K(2)-C(57) 47.9(2) 
C(56)-K(2)-C(57) 23.17(19) 
C(53)-K(2)-C(57) 40.5(2) 
C(2)-K(2)-C(57) 87.71(19) 
O(3)-K(3)-O(4) 87.04(18) 
O(3)-K(3)-O(1) 83.27(17) 
O(4)-K(3)-O(1) 83.73(17) 
O(3)-K(3)-C(1) 105.91(19) 
O(4)-K(3)-C(1) 92.32(18) 

 20



O(1)-K(3)-C(1) 23.84(18) 
O(3)-K(3)-C(2) 129.35(19) 
O(4)-K(3)-C(2) 86.20(19) 
O(1)-K(3)-C(2) 46.10(18) 
C(1)-K(3)-C(2) 24.71(19) 
O(3)-K(3)-C(64) 128.4(2) 
O(4)-K(3)-C(64) 112.4(2) 
O(1)-K(3)-C(64) 143.3(2) 
C(1)-K(3)-C(64) 119.7(2) 
C(2)-K(3)-C(64) 100.3(2) 
O(3)-K(3)-C(34) 94.3(2) 
O(4)-K(3)-C(34) 23.11(18) 
O(1)-K(3)-C(34) 106.35(19) 
C(1)-K(3)-C(34) 111.3(2) 
C(2)-K(3)-C(34) 98.5(2) 
C(64)-K(3)-C(34) 90.9(2) 
O(3)-K(3)-C(63) 102.7(3) 
O(4)-K(3)-C(63) 114.5(2) 
O(1)-K(3)-C(63) 160.8(2) 
C(1)-K(3)-C(63) 141.5(3) 
C(2)-K(3)-C(63) 125.6(3) 
C(64)-K(3)-C(63) 25.8(3) 
C(34)-K(3)-C(63) 91.5(3) 
O(3)-K(3)-C(59) 135.49(18) 
O(4)-K(3)-C(59) 128.89(19) 
O(1)-K(3)-C(59) 121.05(19) 
C(1)-K(3)-C(59) 98.6(2) 
C(2)-K(3)-C(59) 84.0(2) 
C(64)-K(3)-C(59) 24.1(2) 
C(34)-K(3)-C(59) 110.7(2) 
C(63)-K(3)-C(59) 43.2(2) 
O(3)-K(3)-C(35) 86.4(2) 
O(4)-K(3)-C(35) 43.53(19) 
O(1)-K(3)-C(35) 126.7(2) 
C(1)-K(3)-C(35) 134.3(2) 
C(2)-K(3)-C(35) 119.7(2) 
C(64)-K(3)-C(35) 79.0(3) 
C(34)-K(3)-C(35) 23.01(19) 
C(63)-K(3)-C(35) 72.2(3) 
C(59)-K(3)-C(35) 102.4(2) 
O(3)-K(3)-C(62) 89.3(2) 
O(4)-K(3)-C(62) 134.1(2) 
O(1)-K(3)-C(62) 141.1(2) 
C(1)-K(3)-C(62) 132.4(2) 
C(2)-K(3)-C(62) 128.8(2) 
C(64)-K(3)-C(62) 42.4(2) 
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C(34)-K(3)-C(62) 112.3(2) 
C(63)-K(3)-C(62) 23.8(2) 
C(59)-K(3)-C(62) 47.7(2) 
C(35)-K(3)-C(62) 90.6(3) 
O(3)-K(3)-C(60) 115.9(2) 
O(4)-K(3)-C(60) 152.0(2) 
O(1)-K(3)-C(60) 113.4(2) 
C(1)-K(3)-C(60) 96.1(2) 
C(2)-K(3)-C(60) 90.4(2) 
C(64)-K(3)-C(60) 41.0(2) 
C(34)-K(3)-C(60) 131.9(2) 
C(63)-K(3)-C(60) 47.6(3) 
C(59)-K(3)-C(60) 23.3(2) 
C(35)-K(3)-C(60) 118.1(2) 
C(62)-K(3)-C(60) 38.7(2) 
O(2)-K(4)-O(3) 86.76(17) 
O(2)-K(4)-O(4) 85.57(17) 
O(3)-K(4)-O(4) 84.99(17) 
O(2)-K(4)-C(34) 108.2(2) 
O(3)-K(4)-C(34) 93.4(2) 
O(4)-K(4)-C(34) 23.70(18) 
O(2)-K(4)-C(68) 136.9(2) 
O(3)-K(4)-C(68) 113.7(2) 
O(4)-K(4)-C(68) 131.5(2) 
C(34)-K(4)-C(68) 108.0(2) 
O(2)-K(4)-C(69) 129.0(2) 
O(3)-K(4)-C(69) 137.4(2) 
O(4)-K(4)-C(69) 116.0(2) 
C(34)-K(4)-C(69) 95.3(2) 
C(68)-K(4)-C(69) 25.0(2) 
O(2)-K(4)-C(23) 91.28(18) 
O(3)-K(4)-C(23) 21.80(19) 
O(4)-K(4)-C(23) 106.6(2) 
C(34)-K(4)-C(23) 112.2(2) 
C(68)-K(4)-C(23) 96.3(2) 
C(69)-K(4)-C(23) 121.2(2) 
O(2)-K(4)-C(35) 130.2(2) 
O(3)-K(4)-C(35) 86.7(2) 
O(4)-K(4)-C(35) 44.67(19) 
C(34)-K(4)-C(35) 23.5(2) 
C(68)-K(4)-C(35) 90.2(2) 
C(69)-K(4)-C(35) 85.1(3) 
C(23)-K(4)-C(35) 100.0(2) 
O(2)-K(4)-C(67) 116.1(2) 
O(3)-K(4)-C(67) 105.1(2) 
O(4)-K(4)-C(67) 156.2(2) 
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C(34)-K(4)-C(67) 132.5(2) 
C(68)-K(4)-C(67) 24.6(2) 
C(69)-K(4)-C(67) 43.0(2) 
C(23)-K(4)-C(67) 84.0(2) 
C(35)-K(4)-C(67) 113.3(2) 
O(2)-K(4)-C(70) 105.2(2) 
O(3)-K(4)-C(70) 154.1(2) 
O(4)-K(4)-C(70) 118.2(2) 
C(34)-K(4)-C(70) 104.1(2) 
C(68)-K(4)-C(70) 42.9(2) 
C(69)-K(4)-C(70) 23.9(2) 
C(23)-K(4)-C(70) 132.9(2) 
C(35)-K(4)-C(70) 101.8(3) 
C(67)-K(4)-C(70) 49.1(2) 
O(2)-K(4)-C(66) 94.5(2) 
O(3)-K(4)-C(66) 115.69(19) 
O(4)-K(4)-C(66) 159.31(19) 
C(34)-K(4)-C(66) 144.3(2) 
C(68)-K(4)-C(66) 42.8(2) 
C(69)-K(4)-C(66) 49.4(2) 
C(23)-K(4)-C(66) 94.1(2) 
C(35)-K(4)-C(66) 132.2(2) 
C(67)-K(4)-C(66) 23.7(2) 
C(70)-K(4)-C(66) 41.9(2) 
O(2)-K(4)-C(71) 89.5(2) 
O(3)-K(4)-C(71) 138.4(2) 
O(4)-K(4)-C(71) 136.01(19) 
C(34)-K(4)-C(71) 126.9(2) 
C(68)-K(4)-C(71) 49.6(2) 
C(69)-K(4)-C(71) 42.1(2) 
C(23)-K(4)-C(71) 117.2(2) 
C(35)-K(4)-C(71) 125.4(2) 
C(67)-K(4)-C(71) 41.7(2) 
C(70)-K(4)-C(71) 23.8(2) 
C(66)-K(4)-C(71) 23.51(19) 
C(1)-O(1)-K(1) 154.3(5) 
C(1)-O(1)-K(2) 104.9(5) 
K(1)-O(1)-K(2) 95.47(19) 
C(1)-O(1)-K(3) 97.8(4) 
K(1)-O(1)-K(3) 96.60(18) 
K(2)-O(1)-K(3) 93.15(17) 
O(1)-C(1)-C(2) 127.2(7) 
O(1)-C(1)-C(3) 115.5(7) 
C(2)-C(1)-C(3) 117.3(7) 
O(1)-C(1)-K(3) 58.4(4) 
C(2)-C(1)-K(3) 81.2(5) 
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C(3)-C(1)-K(3) 138.3(5) 
O(1)-C(1)-K(2) 52.7(4) 
C(2)-C(1)-K(2) 87.3(5) 
C(3)-C(1)-K(2) 137.8(5) 
K(3)-C(1)-K(2) 75.26(18) 
C(1)-C(2)-K(3) 74.1(5) 
C(1)-C(2)-K(2) 69.5(5) 
K(3)-C(2)-K(2) 71.24(18) 
C(1)-C(2)-H(2A) 120.0 
K(3)-C(2)-H(2A) 59.0 
K(2)-C(2)-H(2A) 61.9 
C(1)-C(2)-H(2B) 120.0 
K(3)-C(2)-H(2B) 142.1 
K(2)-C(2)-H(2B) 145.3 
H(2A)-C(2)-H(2B) 120.0 
C(4)-C(3)-C(8) 119.0(7) 
C(4)-C(3)-C(1) 120.7(7) 
C(8)-C(3)-C(1) 120.4(7) 
C(3)-C(4)-C(5) 119.8(7) 
C(3)-C(4)-C(9) 121.1(7) 
C(5)-C(4)-C(9) 119.1(7) 
C(6)-C(5)-C(4) 121.9(7) 
C(6)-C(5)-H(5) 119.1 
C(4)-C(5)-H(5) 119.1 
C(5)-C(6)-C(7) 117.2(7) 
C(5)-C(6)-C(10) 121.9(7) 
C(7)-C(6)-C(10) 120.9(7) 
C(8)-C(7)-C(6) 121.9(7) 
C(8)-C(7)-H(7) 119.0 
C(6)-C(7)-H(7) 119.0 
C(7)-C(8)-C(3) 120.1(7) 
C(7)-C(8)-C(11) 119.8(7) 
C(3)-C(8)-C(11) 120.0(7) 
C(4)-C(9)-H(9A) 109.5 
C(4)-C(9)-H(9B) 109.5 
H(9A)-C(9)-H(9B) 109.5 
C(4)-C(9)-H(9C) 109.5 
H(9A)-C(9)-H(9C) 109.5 
H(9B)-C(9)-H(9C) 109.5 
C(6)-C(10)-H(10A) 109.5 
C(6)-C(10)-H(10B) 109.5 
H(10A)-C(10)-H(10B) 109.5 
C(6)-C(10)-H(10C) 109.5 
H(10A)-C(10)-H(10C) 109.5 
H(10B)-C(10)-H(10C) 109.5 
C(8)-C(11)-H(11A) 109.5 
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C(8)-C(11)-H(11B) 109.5 
H(11A)-C(11)-H(11B) 109.5 
C(8)-C(11)-H(11C) 109.5 
H(11A)-C(11)-H(11C) 109.5 
H(11B)-C(11)-H(11C) 109.5 
C(12)-O(2)-K(4) 149.5(5) 
C(12)-O(2)-K(1) 111.6(4) 
K(4)-O(2)-K(1) 96.12(18) 
C(12)-O(2)-K(2) 97.1(4) 
K(4)-O(2)-K(2) 94.47(19) 
K(1)-O(2)-K(2) 91.91(17) 
O(2)-C(12)-C(13) 125.5(7) 
O(2)-C(12)-C(14) 116.6(7) 
C(13)-C(12)-C(14) 117.9(7) 
O(2)-C(12)-K(2) 58.6(4) 
C(13)-C(12)-K(2) 82.5(5) 
C(14)-C(12)-K(2) 133.9(5) 
O(2)-C(12)-K(1) 47.1(4) 
C(13)-C(12)-K(1) 87.8(5) 
C(14)-C(12)-K(1) 142.3(5) 
K(2)-C(12)-K(1) 72.46(17) 
C(12)-C(13)-K(2) 73.4(5) 
C(12)-C(13)-H(13A) 120.0 
K(2)-C(13)-H(13A) 61.9 
C(12)-C(13)-H(13B) 120.0 
K(2)-C(13)-H(13B) 139.2 
H(13A)-C(13)-H(13B) 120.0 
C(15)-C(14)-C(19) 119.3(7) 
C(15)-C(14)-C(12) 121.3(7) 
C(19)-C(14)-C(12) 119.3(7) 
C(14)-C(15)-C(16) 119.6(7) 
C(14)-C(15)-C(20) 120.6(7) 
C(16)-C(15)-C(20) 119.8(7) 
C(17)-C(16)-C(15) 120.9(8) 
C(17)-C(16)-H(16) 119.6 
C(15)-C(16)-H(16) 119.6 
C(16)-C(17)-C(18) 119.2(8) 
C(16)-C(17)-C(21) 120.8(8) 
C(18)-C(17)-C(21) 120.0(7) 
C(19)-C(18)-C(17) 121.4(7) 
C(19)-C(18)-H(18) 119.3 
C(17)-C(18)-H(18) 119.3 
C(18)-C(19)-C(14) 119.5(8) 
C(18)-C(19)-C(22) 119.6(7) 
C(14)-C(19)-C(22) 120.8(7) 
C(15)-C(20)-H(20A) 109.5 
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C(15)-C(20)-H(20B) 109.5 
H(20A)-C(20)-H(20B) 109.5 
C(15)-C(20)-H(20C) 109.5 
H(20A)-C(20)-H(20C) 109.5 
H(20B)-C(20)-H(20C) 109.5 
C(17)-C(21)-H(21A) 109.5 
C(17)-C(21)-H(21B) 109.5 
H(21A)-C(21)-H(21B) 109.5 
C(17)-C(21)-H(21C) 109.5 
H(21A)-C(21)-H(21C) 109.5 
H(21B)-C(21)-H(21C) 109.5 
C(19)-C(22)-H(22A) 109.5 
C(19)-C(22)-H(22B) 109.5 
H(22A)-C(22)-H(22B) 109.5 
C(19)-C(22)-H(22C) 109.5 
H(22A)-C(22)-H(22C) 109.5 
H(22B)-C(22)-H(22C) 109.5 
C(23)-O(3)-K(3) 151.8(5) 
C(23)-O(3)-K(4) 108.9(5) 
K(3)-O(3)-K(4) 95.71(18) 
C(23)-O(3)-K(1) 96.0(4) 
K(3)-O(3)-K(1) 96.35(17) 
K(4)-O(3)-K(1) 92.75(16) 
O(3)-C(23)-C(24) 126.3(7) 
O(3)-C(23)-C(25) 114.9(7) 
C(24)-C(23)-C(25) 118.8(8) 
O(3)-C(23)-K(1) 59.6(4) 
C(24)-C(23)-K(1) 80.8(5) 
C(25)-C(23)-K(1) 136.0(5) 
O(3)-C(23)-K(4) 49.3(4) 
C(24)-C(23)-K(4) 88.0(5) 
C(25)-C(23)-K(4) 139.3(5) 
K(1)-C(23)-K(4) 74.10(17) 
C(23)-C(24)-K(1) 74.4(5) 
C(23)-C(24)-K(4) 69.5(5) 
K(1)-C(24)-K(4) 70.15(17) 
C(23)-C(24)-H(24A) 120.0 
K(1)-C(24)-H(24A) 60.3 
K(4)-C(24)-H(24A) 59.8 
C(23)-C(24)-H(24B) 120.0 
K(1)-C(24)-H(24B) 139.9 
K(4)-C(24)-H(24B) 148.6 
H(24A)-C(24)-H(24B) 120.0 
C(30)-C(25)-C(26) 119.9(7) 
C(30)-C(25)-C(23) 120.8(7) 
C(26)-C(25)-C(23) 119.2(7) 
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C(27)-C(26)-C(25) 118.7(8) 
C(27)-C(26)-C(31) 120.3(8) 
C(25)-C(26)-C(31) 121.0(8) 
C(28)-C(27)-C(26) 122.6(8) 
C(28)-C(27)-H(27) 118.7 
C(26)-C(27)-H(27) 118.7 
C(27)-C(28)-C(29) 117.6(8) 
C(27)-C(28)-C(32) 121.5(8) 
C(29)-C(28)-C(32) 120.9(9) 
C(30)-C(29)-C(28) 121.6(8) 
C(30)-C(29)-H(29) 119.2 
C(28)-C(29)-H(29) 119.2 
C(25)-C(30)-C(29) 119.6(7) 
C(25)-C(30)-C(33) 121.1(7) 
C(29)-C(30)-C(33) 119.3(7) 
C(26)-C(31)-H(31A) 109.5 
C(26)-C(31)-H(31B) 109.5 
H(31A)-C(31)-H(31B) 109.5 
C(26)-C(31)-H(31C) 109.5 
H(31A)-C(31)-H(31C) 109.5 
H(31B)-C(31)-H(31C) 109.5 
C(28)-C(32)-H(32A) 109.5 
C(28)-C(32)-H(32B) 109.5 
H(32A)-C(32)-H(32B) 109.5 
C(28)-C(32)-H(32C) 109.5 
H(32A)-C(32)-H(32C) 109.5 
H(32B)-C(32)-H(32C) 109.5 
C(30)-C(33)-H(33A) 109.5 
C(30)-C(33)-H(33B) 109.5 
H(33A)-C(33)-H(33B) 109.5 
C(30)-C(33)-H(33C) 109.5 
H(33A)-C(33)-H(33C) 109.5 
H(33B)-C(33)-H(33C) 109.5 
C(34)-O(4)-K(2) 154.3(5) 
C(34)-O(4)-K(3) 103.7(5) 
K(2)-O(4)-K(3) 95.88(18) 
C(34)-O(4)-K(4) 101.1(5) 
K(2)-O(4)-K(4) 94.86(18) 
K(3)-O(4)-K(4) 91.57(16) 
O(4)-C(34)-C(35) 124.9(8) 
O(4)-C(34)-C(36) 114.9(7) 
C(35)-C(34)-C(36) 120.2(8) 
O(4)-C(34)-K(4) 55.2(4) 
C(35)-C(34)-K(4) 82.2(6) 
C(36)-C(34)-K(4) 137.1(6) 
O(4)-C(34)-K(3) 53.2(4) 
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C(35)-C(34)-K(3) 84.3(6) 
C(36)-C(34)-K(3) 139.4(6) 
K(4)-C(34)-K(3) 73.06(18) 
C(34)-C(35)-K(4) 74.3(5) 
C(34)-C(35)-K(3) 72.7(5) 
K(4)-C(35)-K(3) 70.14(18) 
C(34)-C(35)-H(35A) 120.0 
K(4)-C(35)-H(35A) 58.1 
K(3)-C(35)-H(35A) 59.0 
C(34)-C(35)-H(35B) 120.0 
K(4)-C(35)-H(35B) 143.2 
K(3)-C(35)-H(35B) 144.4 
H(35A)-C(35)-H(35B) 120.0 
C(37)-C(36)-C(41) 118.9(7) 
C(37)-C(36)-C(34) 120.6(8) 
C(41)-C(36)-C(34) 120.5(8) 
C(38)-C(37)-C(36) 119.7(8) 
C(38)-C(37)-C(42) 119.7(8) 
C(36)-C(37)-C(42) 120.6(8) 
C(39)-C(38)-C(37) 122.7(8) 
C(39)-C(38)-H(38) 118.6 
C(37)-C(38)-H(38) 118.6 
C(38)-C(39)-C(40) 117.1(8) 
C(38)-C(39)-C(43) 122.7(8) 
C(40)-C(39)-C(43) 120.2(9) 
C(41)-C(40)-C(39) 121.9(8) 
C(41)-C(40)-H(40) 119.1 
C(39)-C(40)-H(40) 119.1 
C(40)-C(41)-C(36) 119.7(8) 
C(40)-C(41)-C(44) 119.9(8) 
C(36)-C(41)-C(44) 120.3(7) 
C(37)-C(42)-H(42A) 109.5 
C(37)-C(42)-H(42B) 109.5 
H(42A)-C(42)-H(42B) 109.5 
C(37)-C(42)-H(42C) 109.5 
H(42A)-C(42)-H(42C) 109.5 
H(42B)-C(42)-H(42C) 109.5 
C(39)-C(43)-H(43A) 109.5 
C(39)-C(43)-H(43B) 109.5 
H(43A)-C(43)-H(43B) 109.5 
C(39)-C(43)-H(43C) 109.5 
H(43A)-C(43)-H(43C) 109.5 
H(43B)-C(43)-H(43C) 109.5 
C(41)-C(44)-H(44A) 109.5 
C(41)-C(44)-H(44B) 109.5 
H(44A)-C(44)-H(44B) 109.5 
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C(41)-C(44)-H(44C) 109.5 
H(44A)-C(44)-H(44C) 109.5 
H(44B)-C(44)-H(44C) 109.5 
C(50)-C(45)-C(46) 117.6(8) 
C(50)-C(45)-C(51) 122.3(9) 
C(46)-C(45)-C(51) 120.1(8) 
C(50)-C(45)-K(1) 77.0(5) 
C(46)-C(45)-K(1) 78.3(4) 
C(51)-C(45)-K(1) 115.3(6) 
C(47)-C(46)-C(45) 121.5(8) 
C(47)-C(46)-K(1) 79.2(5) 
C(45)-C(46)-K(1) 77.3(5) 
C(47)-C(46)-H(46) 119.3 
C(45)-C(46)-H(46) 119.3 
K(1)-C(46)-H(46) 114.6 
C(46)-C(47)-C(48) 119.0(9) 
C(46)-C(47)-K(1) 77.0(5) 
C(48)-C(47)-K(1) 77.0(5) 
C(46)-C(47)-H(47) 120.5 
C(48)-C(47)-H(47) 120.5 
K(1)-C(47)-H(47) 116.3 
C(47)-C(48)-C(49) 120.0(9) 
C(47)-C(48)-K(1) 79.1(5) 
C(49)-C(48)-K(1) 77.0(5) 
C(47)-C(48)-H(48) 120.0 
C(49)-C(48)-H(48) 120.0 
K(1)-C(48)-H(48) 114.4 
C(50)-C(49)-C(48) 119.5(9) 
C(50)-C(49)-K(1) 77.2(5) 
C(48)-C(49)-K(1) 78.7(5) 
C(50)-C(49)-H(49) 120.3 
C(48)-C(49)-H(49) 120.3 
K(1)-C(49)-H(49) 114.4 
C(49)-C(50)-C(45) 122.3(9) 
C(49)-C(50)-K(1) 78.8(5) 
C(45)-C(50)-K(1) 79.1(5) 
C(49)-C(50)-H(50) 118.8 
C(45)-C(50)-H(50) 118.8 
K(1)-C(50)-H(50) 113.4 
C(45)-C(51)-H(51A) 109.5 
C(45)-C(51)-H(51B) 109.5 
H(51A)-C(51)-H(51B) 109.5 
C(45)-C(51)-H(51C) 109.5 
H(51A)-C(51)-H(51C) 109.5 
H(51B)-C(51)-H(51C) 109.5 
C(53)-C(52)-C(57) 119.1(8) 
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C(53)-C(52)-C(58) 119.4(8) 
C(57)-C(52)-C(58) 121.5(8) 
C(53)-C(52)-K(2) 74.4(4) 
C(57)-C(52)-K(2) 76.5(5) 
C(58)-C(52)-K(2) 119.1(5) 
C(52)-C(53)-C(54) 120.0(8) 
C(52)-C(53)-K(2) 82.8(5) 
C(54)-C(53)-K(2) 72.9(4) 
C(52)-C(53)-H(53) 120.0 
C(54)-C(53)-H(53) 120.0 
K(2)-C(53)-H(53) 114.9 
C(55)-C(54)-C(53) 120.8(8) 
C(55)-C(54)-K(2) 77.1(5) 
C(53)-C(54)-K(2) 83.3(4) 
C(55)-C(54)-H(54) 119.6 
C(53)-C(54)-H(54) 119.6 
K(2)-C(54)-H(54) 110.1 
C(54)-C(55)-C(56) 119.4(8) 
C(54)-C(55)-K(2) 78.9(5) 
C(56)-C(55)-K(2) 81.3(5) 
C(54)-C(55)-H(55) 120.3 
C(56)-C(55)-H(55) 120.3 
K(2)-C(55)-H(55) 109.9 
C(57)-C(56)-C(55) 120.2(8) 
C(57)-C(56)-K(2) 83.2(5) 
C(55)-C(56)-K(2) 74.5(5) 
C(57)-C(56)-H(56) 119.9 
C(55)-C(56)-H(56) 119.9 
K(2)-C(56)-H(56) 112.7 
C(56)-C(57)-C(52) 120.5(8) 
C(56)-C(57)-K(2) 73.6(5) 
C(52)-C(57)-K(2) 80.7(5) 
C(56)-C(57)-H(57) 119.7 
C(52)-C(57)-H(57) 119.7 
K(2)-C(57)-H(57) 116.6 
C(52)-C(58)-H(58A) 109.5 
C(52)-C(58)-H(58B) 109.5 
H(58A)-C(58)-H(58B) 109.5 
C(52)-C(58)-H(58C) 109.5 
H(58A)-C(58)-H(58C) 109.5 
H(58B)-C(58)-H(58C) 109.5 
C(64)-C(59)-C(60) 118.6(9) 
C(64)-C(59)-C(65) 121.2(8) 
C(60)-C(59)-C(65) 120.1(9) 
C(64)-C(59)-K(3) 74.3(5) 
C(60)-C(59)-K(3) 84.7(5) 
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C(65)-C(59)-K(3) 110.6(5) 
C(61)-C(60)-C(59) 123.4(11) 
C(61)-C(60)-K(3) 82.5(7) 
C(59)-C(60)-K(3) 72.1(5) 
C(61)-C(60)-H(60) 118.3 
C(59)-C(60)-H(60) 118.3 
K(3)-C(60)-H(60) 117.6 
C(60)-C(61)-C(62) 119.5(11) 
C(60)-C(61)-H(61) 120.2 
C(62)-C(61)-H(61) 120.2 
C(61)-C(62)-C(63) 123.2(10) 
C(61)-C(62)-K(3) 84.5(6) 
C(63)-C(62)-K(3) 72.9(5) 
C(61)-C(62)-H(62) 118.4 
C(63)-C(62)-H(62) 118.4 
K(3)-C(62)-H(62) 114.2 
C(62)-C(63)-C(64) 116.0(9) 
C(62)-C(63)-K(3) 83.3(6) 
C(64)-C(63)-K(3) 74.6(5) 
C(62)-C(63)-H(63) 122.0 
C(64)-C(63)-H(63) 122.0 
K(3)-C(63)-H(63) 111.2 
C(59)-C(64)-C(63) 119.1(9) 
C(59)-C(64)-K(3) 81.7(5) 
C(63)-C(64)-K(3) 79.7(5) 
C(59)-C(64)-H(64) 120.4 
C(63)-C(64)-H(64) 120.4 
K(3)-C(64)-H(64) 108.7 
C(59)-C(65)-H(65A) 109.5 
C(59)-C(65)-H(65B) 109.5 
H(65A)-C(65)-H(65B) 109.5 
C(59)-C(65)-H(65C) 109.5 
H(65A)-C(65)-H(65C) 109.5 
H(65B)-C(65)-H(65C) 109.5 
C(67)-C(66)-C(71) 119.7(8) 
C(67)-C(66)-C(72) 119.8(8) 
C(71)-C(66)-C(72) 120.5(8) 
C(67)-C(66)-K(4) 75.0(5) 
C(71)-C(66)-K(4) 78.7(5) 
C(72)-C(66)-K(4) 116.9(5) 
C(66)-C(67)-C(68) 121.2(8) 
C(66)-C(67)-K(4) 81.3(5) 
C(68)-C(67)-K(4) 75.0(5) 
C(66)-C(67)-H(67) 119.4 
C(68)-C(67)-H(67) 119.4 
K(4)-C(67)-H(67) 114.7 
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C(67)-C(68)-C(69) 118.0(9) 
C(67)-C(68)-K(4) 80.3(5) 
C(69)-C(68)-K(4) 77.7(5) 
C(67)-C(68)-H(68) 121.0 
C(69)-C(68)-H(68) 121.0 
K(4)-C(68)-H(68) 111.7 
C(70)-C(69)-C(68) 120.5(9) 
C(70)-C(69)-K(4) 80.9(5) 
C(68)-C(69)-K(4) 77.3(5) 
C(70)-C(69)-H(69) 119.8 
C(68)-C(69)-H(69) 119.8 
K(4)-C(69)-H(69) 112.4 
C(69)-C(70)-C(71) 121.0(8) 
C(69)-C(70)-K(4) 75.2(5) 
C(71)-C(70)-K(4) 81.3(5) 
C(69)-C(70)-H(70) 119.5 
C(71)-C(70)-H(70) 119.5 
K(4)-C(70)-H(70) 114.4 
C(66)-C(71)-C(70) 119.7(8) 
C(66)-C(71)-K(4) 77.8(5) 
C(70)-C(71)-K(4) 74.9(5) 
C(66)-C(71)-H(71) 120.2 
C(70)-C(71)-H(71) 120.2 
K(4)-C(71)-H(71) 118.0 
C(66)-C(72)-H(72A) 109.5 
C(66)-C(72)-H(72B) 109.5 
H(72A)-C(72)-H(72B) 109.5 
C(66)-C(72)-H(72C) 109.5 
H(72A)-C(72)-H(72C) 109.5 
H(72B)-C(72)-H(72C) 109.5 
_____________________________________________________________  
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Table 5.  Crystal data and structur
 
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 

 

K1

C

C
C7

9
S 5

S 6 C

C8C

e refinement for 10. 

10 
C22 H62 C
632.47 
100(2) K 
0.71073 Å
Monoclini
P2(1)/n 
a = 11.453
b = 17.285
c = 19.218
3804.5(9) 
4 
1.104 Mg/
0.482 mm-
1384 
0.68 x 0.42
colorless b
CCD area 
2.95 to 27.
-14<=h<=
21796 
a1
O1
a K N3

 
c 

3(15) Å
(2) Å 
(3) Å 
Å3 

m3 
1 

 x 0.31
lock 
detecto
10°. 
14, -21<
N1
S 2 C4 

N2
N3
C6

 O Si6 

 

 mm3 

r 

=k<=2
i

i

i

C5 
i
i

α
β
γ

1,
C

= 90°
= 90.
= 90°

 -24<
. 
43
. 

=l
10
11
12
13
14
15
16
17
18
19

20
21
22
 

8(2)°. 

<=24 
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Independent reflections 8095 [R(int) = 0.0407] 
Observed reflections (I > 2sigma(I)) 6219 
Completeness to theta = 27.10° 96.2 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.8650 and 0.7353 
Solution method SHELXS-97 (Sheldrick, 1990) 
Refinement method SHELXL-97 (Sheldrick, 1997) 
Data / restraints / parameters 8095 / 0 / 325 
Goodness-of-fit on F2 1.094 
Final R indices [I>2sigma(I)] R1 = 0.0486, wR2 = 0.1378 
R indices (all data) R1 = 0.0676, wR2 = 0.1475 
Largest diff. peak and hole 0.621 and -0.340 e.Å-3 
 
 
Table 6.   Bond lengths [Å] and angles [°] for 10. 
_____________________________________________________  
Ca(1)-N(1)  2.329(2) 
Ca(1)-N(3)  2.374(2) 
Ca(1)-N(2)  2.396(2) 
Ca(1)-K(1)  3.7705(9) 
K(1)-O(1)  2.666(2) 
K(1)-N(2)  2.900(3) 
K(1)-N(3)  2.943(2) 
K(1)-C(3)#1  3.368(3) 
K(1)-Si(3)  3.8048(11) 
K(1)-Si(5)  3.8741(11) 
N(1)-Si(1)  1.691(3) 
N(1)-Si(2)  1.695(3) 
N(2)-Si(3)  1.702(3) 
N(2)-Si(4)  1.706(2) 
N(3)-Si(5)  1.699(3) 
N(3)-Si(6)  1.705(3) 
O(1)-C(19)  1.431(4) 
O(1)-C(22)  1.436(4) 
Si(1)-C(1)  1.870(4) 
Si(1)-C(2)  1.874(4) 
Si(1)-C(3)  1.892(3) 
Si(2)-C(6)  1.876(3) 
Si(2)-C(4)  1.880(3) 
Si(2)-C(5)  1.888(4) 
Si(3)-C(9)  1.878(4) 
Si(3)-C(8)  1.880(4) 
Si(3)-C(7)  1.899(3) 
Si(4)-C(10)  1.867(3) 
Si(4)-C(11)  1.882(3) 
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Si(4)-C(12)  1.893(4) 
Si(5)-C(15)  1.878(3) 
Si(5)-C(14)  1.879(3) 
Si(5)-C(13)  1.902(3) 
Si(6)-C(16)  1.874(3) 
Si(6)-C(18)  1.879(3) 
Si(6)-C(17)  1.893(3) 
C(1)-H(1A)  0.9800 
C(1)-H(1B)  0.9800 
C(1)-H(1C)  0.9800 
C(2)-H(2A)  0.9800 
C(2)-H(2B)  0.9800 
C(2)-H(2C)  0.9800 
C(3)-H(3A)  0.9800 
C(3)-H(3B)  0.9800 
C(3)-H(3C)  0.9800 
C(4)-H(4A)  0.9800 
C(4)-H(4B)  0.9800 
C(4)-H(4C)  0.9800 
C(5)-H(5A)  0.9800 
C(5)-H(5B)  0.9800 
C(5)-H(5C)  0.9800 
C(6)-H(6A)  0.9800 
C(6)-H(6B)  0.9800 
C(6)-H(6C)  0.9800 
C(7)-H(7A)  0.9800 
C(7)-H(7B)  0.9800 
C(7)-H(7C)  0.9800 
C(8)-H(8A)  0.9800 
C(8)-H(8B)  0.9800 
C(8)-H(8C)  0.9800 
C(9)-H(9A)  0.9800 
C(9)-H(9B)  0.9800 
C(9)-H(9C)  0.9800 
C(10)-H(10A)  0.9800 
C(10)-H(10B)  0.9800 
C(10)-H(10C)  0.9800 
C(11)-H(11A)  0.9800 
C(11)-H(11B)  0.9800 
C(11)-H(11C)  0.9800 
C(12)-H(12A)  0.9800 
C(12)-H(12B)  0.9800 
C(12)-H(12C)  0.9800 
C(13)-H(13A)  0.9800 
C(13)-H(13B)  0.9800 
C(13)-H(13C)  0.9800 
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C(14)-H(14A)  0.9800 
C(14)-H(14B)  0.9800 
C(14)-H(14C)  0.9800 
C(15)-H(15A)  0.9800 
C(15)-H(15B)  0.9800 
C(15)-H(15C)  0.9800 
C(16)-H(16A)  0.9800 
C(16)-H(16B)  0.9800 
C(16)-H(16C)  0.9800 
C(17)-H(17A)  0.9800 
C(17)-H(17B)  0.9800 
C(17)-H(17C)  0.9800 
C(18)-H(18A)  0.9800 
C(18)-H(18B)  0.9800 
C(18)-H(18C)  0.9800 
C(19)-C(20)  1.534(5) 
C(19)-H(19A)  0.9900 
C(19)-H(19B)  0.9900 
C(20)-C(21)  1.512(6) 
C(20)-H(20A)  0.9900 
C(20)-H(20B)  0.9900 
C(21)-C(22)  1.512(5) 
C(21)-H(21A)  0.9900 
C(21)-H(21B)  0.9900 
C(22)-H(22A)  0.9900 
C(22)-H(22B)  0.9900 
 
N(1)-Ca(1)-N(3) 124.39(9) 
N(1)-Ca(1)-N(2) 134.40(9) 
N(3)-Ca(1)-N(2) 101.20(8) 
N(1)-Ca(1)-K(1) 173.81(6) 
N(3)-Ca(1)-K(1) 51.31(6) 
N(2)-Ca(1)-K(1) 50.28(6) 
O(1)-K(1)-N(2) 117.94(8) 
O(1)-K(1)-N(3) 145.53(7) 
N(2)-K(1)-N(3) 78.22(7) 
O(1)-K(1)-C(3)#1 76.16(8) 
N(2)-K(1)-C(3)#1 145.51(8) 
N(3)-K(1)-C(3)#1 108.45(8) 
O(1)-K(1)-Ca(1) 143.48(6) 
N(2)-K(1)-Ca(1) 39.45(5) 
N(3)-K(1)-Ca(1) 39.03(5) 
C(3)#1-K(1)-Ca(1) 139.94(7) 
O(1)-K(1)-Si(3) 98.06(6) 
N(2)-K(1)-Si(3) 25.07(5) 
N(3)-K(1)-Si(3) 86.26(5) 

 36



C(3)#1-K(1)-Si(3) 161.70(7) 
Ca(1)-K(1)-Si(3) 49.705(19) 
O(1)-K(1)-Si(5) 159.50(6) 
N(2)-K(1)-Si(5) 81.10(5) 
N(3)-K(1)-Si(5) 24.30(5) 
C(3)#1-K(1)-Si(5) 92.27(7) 
Ca(1)-K(1)-Si(5) 48.477(17) 
Si(3)-K(1)-Si(5) 97.83(2) 
Si(1)-N(1)-Si(2) 123.29(15) 
Si(1)-N(1)-Ca(1) 120.41(13) 
Si(2)-N(1)-Ca(1) 116.27(13) 
Si(3)-N(2)-Si(4) 122.02(15) 
Si(3)-N(2)-Ca(1) 100.60(11) 
Si(4)-N(2)-Ca(1) 132.99(14) 
Si(3)-N(2)-K(1) 108.70(11) 
Si(4)-N(2)-K(1) 93.58(10) 
Ca(1)-N(2)-K(1) 90.27(8) 
Si(5)-N(3)-Si(6) 126.27(15) 
Si(5)-N(3)-Ca(1) 99.51(11) 
Si(6)-N(3)-Ca(1) 130.21(13) 
Si(5)-N(3)-K(1) 110.25(11) 
Si(6)-N(3)-K(1) 91.39(10) 
Ca(1)-N(3)-K(1) 89.66(8) 
C(19)-O(1)-C(22) 106.4(3) 
C(19)-O(1)-K(1) 128.2(2) 
C(22)-O(1)-K(1) 123.3(2) 
N(1)-Si(1)-C(1) 109.90(15) 
N(1)-Si(1)-C(2) 115.04(14) 
C(1)-Si(1)-C(2) 106.27(19) 
N(1)-Si(1)-C(3) 113.97(15) 
C(1)-Si(1)-C(3) 106.45(16) 
C(2)-Si(1)-C(3) 104.58(17) 
N(1)-Si(2)-C(6) 108.86(14) 
N(1)-Si(2)-C(4) 115.28(14) 
C(6)-Si(2)-C(4) 106.78(16) 
N(1)-Si(2)-C(5) 113.03(15) 
C(6)-Si(2)-C(5) 106.22(17) 
C(4)-Si(2)-C(5) 106.13(16) 
N(2)-Si(3)-C(9) 114.03(15) 
N(2)-Si(3)-C(8) 115.51(16) 
C(9)-Si(3)-C(8) 107.37(19) 
N(2)-Si(3)-C(7) 109.25(13) 
C(9)-Si(3)-C(7) 104.85(15) 
C(8)-Si(3)-C(7) 104.93(16) 
N(2)-Si(3)-K(1) 46.23(9) 
C(9)-Si(3)-K(1) 72.23(12) 
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C(8)-Si(3)-K(1) 150.99(13) 
C(7)-Si(3)-K(1) 103.04(10) 
N(2)-Si(4)-C(10) 115.04(14) 
N(2)-Si(4)-C(11) 114.49(14) 
C(10)-Si(4)-C(11) 106.58(16) 
N(2)-Si(4)-C(12) 112.35(14) 
C(10)-Si(4)-C(12) 104.12(18) 
C(11)-Si(4)-C(12) 103.06(17) 
N(3)-Si(5)-C(15) 115.95(13) 
N(3)-Si(5)-C(14) 114.59(14) 
C(15)-Si(5)-C(14) 107.09(15) 
N(3)-Si(5)-C(13) 108.66(13) 
C(15)-Si(5)-C(13) 103.97(15) 
C(14)-Si(5)-C(13) 105.59(14) 
N(3)-Si(5)-K(1) 45.45(8) 
C(15)-Si(5)-K(1) 155.25(11) 
C(14)-Si(5)-K(1) 75.85(11) 
C(13)-Si(5)-K(1) 98.63(10) 
N(3)-Si(6)-C(16) 110.75(14) 
N(3)-Si(6)-C(18) 115.85(14) 
C(16)-Si(6)-C(18) 108.34(15) 
N(3)-Si(6)-C(17) 113.60(13) 
C(16)-Si(6)-C(17) 104.06(16) 
C(18)-Si(6)-C(17) 103.34(15) 
Si(1)-C(1)-H(1A) 109.5 
Si(1)-C(1)-H(1B) 109.5 
H(1A)-C(1)-H(1B) 109.5 
Si(1)-C(1)-H(1C) 109.5 
H(1A)-C(1)-H(1C) 109.5 
H(1B)-C(1)-H(1C) 109.5 
Si(1)-C(2)-H(2A) 109.5 
Si(1)-C(2)-H(2B) 109.5 
H(2A)-C(2)-H(2B) 109.5 
Si(1)-C(2)-H(2C) 109.5 
H(2A)-C(2)-H(2C) 109.5 
H(2B)-C(2)-H(2C) 109.5 
Si(1)-C(3)-H(3A) 109.5 
Si(1)-C(3)-H(3B) 109.5 
H(3A)-C(3)-H(3B) 109.5 
Si(1)-C(3)-H(3C) 109.5 
H(3A)-C(3)-H(3C) 109.5 
H(3B)-C(3)-H(3C) 109.5 
Si(2)-C(4)-H(4A) 109.5 
Si(2)-C(4)-H(4B) 109.5 
H(4A)-C(4)-H(4B) 109.5 
Si(2)-C(4)-H(4C) 109.5 
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H(4A)-C(4)-H(4C) 109.5 
H(4B)-C(4)-H(4C) 109.5 
Si(2)-C(5)-H(5A) 109.5 
Si(2)-C(5)-H(5B) 109.5 
H(5A)-C(5)-H(5B) 109.5 
Si(2)-C(5)-H(5C) 109.5 
H(5A)-C(5)-H(5C) 109.5 
H(5B)-C(5)-H(5C) 109.5 
Si(2)-C(6)-H(6A) 109.5 
Si(2)-C(6)-H(6B) 109.5 
H(6A)-C(6)-H(6B) 109.5 
Si(2)-C(6)-H(6C) 109.5 
H(6A)-C(6)-H(6C) 109.5 
H(6B)-C(6)-H(6C) 109.5 
Si(3)-C(7)-H(7A) 109.5 
Si(3)-C(7)-H(7B) 109.5 
H(7A)-C(7)-H(7B) 109.5 
Si(3)-C(7)-H(7C) 109.5 
H(7A)-C(7)-H(7C) 109.5 
H(7B)-C(7)-H(7C) 109.5 
Si(3)-C(8)-H(8A) 109.5 
Si(3)-C(8)-H(8B) 109.5 
H(8A)-C(8)-H(8B) 109.5 
Si(3)-C(8)-H(8C) 109.5 
H(8A)-C(8)-H(8C) 109.5 
H(8B)-C(8)-H(8C) 109.5 
Si(3)-C(9)-H(9A) 109.5 
Si(3)-C(9)-H(9B) 109.5 
H(9A)-C(9)-H(9B) 109.5 
Si(3)-C(9)-H(9C) 109.5 
H(9A)-C(9)-H(9C) 109.5 
H(9B)-C(9)-H(9C) 109.5 
Si(4)-C(10)-H(10A) 109.5 
Si(4)-C(10)-H(10B) 109.5 
H(10A)-C(10)-H(10B) 109.5 
Si(4)-C(10)-H(10C) 109.5 
H(10A)-C(10)-H(10C) 109.5 
H(10B)-C(10)-H(10C) 109.5 
Si(4)-C(11)-H(11A) 109.5 
Si(4)-C(11)-H(11B) 109.5 
H(11A)-C(11)-H(11B) 109.5 
Si(4)-C(11)-H(11C) 109.5 
H(11A)-C(11)-H(11C) 109.5 
H(11B)-C(11)-H(11C) 109.5 
Si(4)-C(12)-H(12A) 109.5 
Si(4)-C(12)-H(12B) 109.5 
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H(12A)-C(12)-H(12B) 109.5 
Si(4)-C(12)-H(12C) 109.5 
H(12A)-C(12)-H(12C) 109.5 
H(12B)-C(12)-H(12C) 109.5 
Si(5)-C(13)-H(13A) 109.5 
Si(5)-C(13)-H(13B) 109.5 
H(13A)-C(13)-H(13B) 109.5 
Si(5)-C(13)-H(13C) 109.5 
H(13A)-C(13)-H(13C) 109.5 
H(13B)-C(13)-H(13C) 109.5 
Si(5)-C(14)-H(14A) 109.5 
Si(5)-C(14)-H(14B) 109.5 
H(14A)-C(14)-H(14B) 109.5 
Si(5)-C(14)-H(14C) 109.5 
H(14A)-C(14)-H(14C) 109.5 
H(14B)-C(14)-H(14C) 109.5 
Si(5)-C(15)-H(15A) 109.5 
Si(5)-C(15)-H(15B) 109.5 
H(15A)-C(15)-H(15B) 109.5 
Si(5)-C(15)-H(15C) 109.5 
H(15A)-C(15)-H(15C) 109.5 
H(15B)-C(15)-H(15C) 109.5 
Si(6)-C(16)-H(16A) 109.5 
Si(6)-C(16)-H(16B) 109.5 
H(16A)-C(16)-H(16B) 109.5 
Si(6)-C(16)-H(16C) 109.5 
H(16A)-C(16)-H(16C) 109.5 
H(16B)-C(16)-H(16C) 109.5 
Si(6)-C(17)-H(17A) 109.5 
Si(6)-C(17)-H(17B) 109.5 
H(17A)-C(17)-H(17B) 109.5 
Si(6)-C(17)-H(17C) 109.5 
H(17A)-C(17)-H(17C) 109.5 
H(17B)-C(17)-H(17C) 109.5 
Si(6)-C(18)-H(18A) 109.5 
Si(6)-C(18)-H(18B) 109.5 
H(18A)-C(18)-H(18B) 109.5 
Si(6)-C(18)-H(18C) 109.5 
H(18A)-C(18)-H(18C) 109.5 
H(18B)-C(18)-H(18C) 109.5 
O(1)-C(19)-C(20) 106.3(3) 
O(1)-C(19)-H(19A) 110.5 
C(20)-C(19)-H(19A) 110.5 
O(1)-C(19)-H(19B) 110.5 
C(20)-C(19)-H(19B) 110.5 
H(19A)-C(19)-H(19B) 108.7 
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C(21)-C(20)-C(19) 104.5(3) 
C(21)-C(20)-H(20A) 110.9 
C(19)-C(20)-H(20A) 110.9 
C(21)-C(20)-H(20B) 110.9 
C(19)-C(20)-H(20B) 110.9 
H(20A)-C(20)-H(20B) 108.9 
C(22)-C(21)-C(20) 103.4(3) 
C(22)-C(21)-H(21A) 111.1 
C(20)-C(21)-H(21A) 111.1 
C(22)-C(21)-H(21B) 111.1 
C(20)-C(21)-H(21B) 111.1 
H(21A)-C(21)-H(21B) 109.0 
O(1)-C(22)-C(21) 103.8(3) 
O(1)-C(22)-H(22A) 111.0 
C(21)-C(22)-H(22A) 111.0 
O(1)-C(22)-H(22B) 111.0 
C(21)-C(22)-H(22B) 111.0 
H(22A)-C(22)-H(22B) 109.0 
_____________________________________________________________  
Symmetry transformations used to generate equivalent atoms:  
#1 x-1,y,z       
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 Structure report for [K2Ca2{OC(Mes)=CH2}6.2THF], 11 
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Table 7. Crystal data and structure refinement for 11.  

     
      Identification code                11  
      Empirical formula                  C37 H47 Ca K O4  
      Formula weight                     634.93  
      Temperature                        100(2) K  
      Wavelength                         0.71073 A  
      Crystal system, space group          Monoclinic,  P2(1)/c  
      Unit cell dimensions               a = 11.3419(13) A    α= 90 deg.  
                                         b = 23.324(3) A     β= 96.340(2) deg.  
                                          c = 13.5278(16) A    γ = 90 deg.  
      Volume                              3556.7(7) A^3  
      Z, Calculated density              4, 1.186 Mg/m^3  
      Absorption coefficient             0.329 mm^-1  
      F(000)                              1360  
      Crystal size                       0.43 x 0.38 x 0.35 mm  
      Theta range for data collection      1.81 to 28.35 deg.  
      Limiting indices                   -15<=h<=15, -30<=k<=31, -18<=l<=18  
      Reflections collected / unique       35252 / 8853 [R(int) = 0.0755]  
      Completeness to theta =          28.35     99.8 %  
      Absorption correction              Semi-empirical from equivalents  
      Max. and min. transmission           1.0000 and 0.7812  
      Refinement method                  Full-matrix least-squares on F^2  
      Data / restraints / parameters     8853 / 0 / 388  
      Goodness-of-fit on F^2             1.006  



      Final R indices [I>2sigma(I)]        R1 = 0.0517, wR2 = 0.1454  
      R indices (all data)               R1 = 0.0754, wR2 = 0.1553  
      Largest diff. peak and hole        0.577 and -0.605 e.A^-3  
 
 
Table 8.  Bond lengths [Ǻ] and angles [deg] for 11.  
           _____________________________________________________________  
   
            CA1-O(2)                      2.2080(16)  
            CA1-O(3)a                    2.2265(16)  
            CA1-O(1)                      2.3013(16)  
            CA1-O(1)a                    2.3477(16)  
            CA1-O(4)                      2.4058(17)  
            CA1-C(1)                      3.150(2)  
            CA1-C(1)a                    3.336(2)  
            CA1-C(9)a                    3.383(2)  
            CA1-C(37)                     3.416(2)  
            CA1-C(23)a                   3.417(2)  
            CA1-C(2)                      3.438(2)  
            CA1-C(12)                     3.475(2)  
            O(1)-C(1)                     1.342(3)  
            O(1)-CA1a                    2.3477(16)  
            O(1)-K(1)a                   2.8424(16)  
            C(1)-C(2)                     1.337(3)  
            C(1)-C(3)                     1.506(3)  
            C(1)-CA1a                    3.336(2)  
            K(1)-O(2)                     2.6332(18)  
            K(1)-O(3)                     2.7025(17)  
            K(1)-O(1)a                   2.8424(16)  
            K(1)-C(12)                    3.094(2)  
            K(1)-C(13)                    3.138(3)  
            K(1)-C(25)                    3.153(2)  
            K(1)-CA1a                    3.8309(8)  
            O(2)-C(12)                    1.322(3)  
            C(3)-C(4)                     1.398(3)  
            C(3)-C(8)                     1.403(3)  
            O(3)-C(23)                    1.328(3)  
            O(3)-CA1a                    2.2265(16)  
            O(4)-C(37)                    1.439(3)  
            O(4)-C(34)                    1.452(3)  
            C(4)-C(5)                     1.395(3)  
            C(4)-C(9)                     1.510(3)  
            C(5)-C(6)                     1.389(3)  
            C(6)-C(7)                     1.385(3)  
            C(6)-C(10)                    1.508(3)  
            C(7)-C(8)                     1.396(3)  
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            C(8)-C(11)                    1.512(3)  
            C(9)-CA1a                    3.383(2)  
            C(12)-C(13)                   1.344(3)  
            C(12)-C(14)                   1.508(3)  
            C(14)-C(19)                   1.396(3)  
            C(14)-C(15)                   1.403(3)  
            C(15)-C(16)                   1.391(4)  
            C(15)-C(20)                   1.503(4)  
            C(16)-C(17)                   1.388(4)  
            C(17)-C(18)                   1.378(4)  
            C(17)-C(21)                   1.516(4)  
            C(18)-C(19)                   1.387(4)  
            C(19)-C(22)                   1.503(4)  
            C(23)-C(24)                   1.329(3)  
            C(23)-C(25)                   1.506(3)  
            C(23)-CA1a                   3.417(2)  
            C(25)-C(30)                   1.398(3)  
            C(25)-C(26)                   1.411(3)  
            C(26)-C(27)                   1.387(3)  
            C(26)-C(31)                   1.506(3)  
            C(27)-C(28)                   1.393(4)  
            C(28)-C(29)                   1.388(4)  
            C(28)-C(32)                   1.508(4)  
            C(29)-C(30)                   1.395(3)  
            C(30)-C(33)                   1.521(4)  
            C(34)-C(35)                   1.514(4)  
            C(35)-C(36)                   1.526(4)  
            C(36)-C(37)                   1.497(4)  
   
            O(2)-CA1-O(3)a             150.35(6)  
            O(2)-CA1-O(1)               118.35(6)  
            O(3)a-CA1-O(1)              91.12(6)  
            O(2)-CA1-O(1)a              87.08(6)  
            O(3)a-CA1-O(1)a            98.06(6)  
            O(1)-CA1-O(1)a              75.56(6)  
            O(2)-CA1-O(4)                88.10(6)  
            O(3)a-CA1-O(4)              87.02(6)  
            O(1)-CA1-O(4)               105.27(6)  
            O(1)a-CA1-O(4)             174.86(6)  
            O(2)-CA1-C(1)               108.35(6)  
            O(3)a-CA1-C(1)             100.39(6)  
            O(1)-CA1-C(1)                22.27(5)  
            O(1)a-CA1-C(1)              94.34(6)  
            O(4)-CA1-C(1)                85.49(6)  
            O(2)-CA1-C(1)a              89.69(6)  
            O(3)a-CA1-C(1)a            86.67(6)  
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            O(1)-CA1-C(1)a              90.48(5)  
            O(1)a-CA1-C(1)a            18.68(5)  
            O(4)-CA1-C(1)a             163.13(6)  
            C(1)-CA1-C(1)a             111.04(4)  
            O(2)-CA1-C(9)a              75.85(6)  
            O(3)a-CA1-C(9)a            78.87(6)  
            O(1)-CA1-C(9)a             141.01(6)  
            O(1)a-CA1-C(9)a            68.85(5)  
            O(4)-CA1-C(9)a             111.62(6)  
            C(1)-CA1-C(9)a             162.71(6)  
            C(1)a-CA1-C(9)a            51.73(5)  
            O(2)-CA1-C(37)               99.39(6)  
            O(3)a-CA1-C(37)             68.82(6)  
            O(1)-CA1-C(37)              113.81(6)  
            O(1)a-CA1-C(37)            163.27(6)  
            O(4)-CA1-C(37)               20.61(6)  
            C(1)-CA1-C(37)               98.16(6)  
            C(1)a-CA1-C(37)            144.94(6)  
            C(9)a-CA1-C(37)             97.63(6)  
            O(2)-CA1-C(23)a            138.11(6)  
            O(3)a-CA1-C(23)a           12.25(6)  
            O(1)-CA1-C(23)a            103.34(6)  
            O(1)a-CA1-C(23)a          100.11(5)  
            O(4)-CA1-C(23)a             84.69(6)  
            C(1)-CA1-C(23)a            112.10(6)  
            C(1)a-CA1-C(23)a           85.83(5)  
            C(9)a-CA1-C(23)a           68.84(6)  
            C(37)-CA1-C(23)a            64.86(6)  
            O(2)-CA1-C(2)                87.61(6)  
            O(3)a-CA1-C(2)             119.05(6)  
            O(1)-CA1-C(2)                43.15(5)  
            O(1)a-CA1-C(2)             103.26(6)  
            O(4)-CA1-C(2)                74.74(6)  
            C(1)-CA1-C(2)                22.88(5)  
            C(1)a-CA1-C(2)             121.88(6)  
            C(9)a-CA1-C(2)             161.79(6)  
            C(37)-CA1-C(2)               92.46(6)  
            C(23)a-CA1-C(2)            129.35(6)  
            O(2)-CA1-C(12)                7.75(6)  
            O(3)a-CA1-C(12)            143.21(6)  
            O(1)-CA1-C(12)              125.67(6)  
            O(1)a-CA1-C(12)             91.71(6)  
            O(4)-CA1-C(12)               83.70(6)  
            C(1)-CA1-C(12)              114.19(6)  
            C(1)a-CA1-C(12)             92.08(6)  
            C(9)a-CA1-C(12)             71.80(6)  
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            C(37)-CA1-C(12)              93.25(6)  
            C(23)a-CA1-C(12)           130.98(6)  
            C(2)-CA1-C(12)               92.60(6)  
            C(1)-O(1)-CA1               117.19(13)  
            C(1)-O(1)-CA1a             127.25(13)  
            CA1-O(1)-CA1a              104.44(6)  
            C(1)-O(1)-K(1)a            113.22(13)  
            CA1-O(1)-K(1)a              95.71(5)  
            CA1a-O(1)-K(1)a            92.05(5)  
            C(2)-C(1)-O(1)              123.6(2)  
            C(2)-C(1)-C(3)              120.7(2)  
            O(1)-C(1)-C(3)              115.69(18)  
            C(2)-C(1)-CA1                90.76(15)  
            O(1)-C(1)-CA1                40.54(9)  
            C(3)-C(1)-CA1               140.51(14)  
            C(2)-C(1)-CA1a             120.81(16)  
            O(1)-C(1)-CA1a              34.07(9)  
            C(3)-C(1)-CA1a             107.30(13)  
            CA1-C(1)-CA1a               68.96(4)  
            O(2)-K(1)-O(3)              117.25(5)  
            O(2)-K(1)-O(1)a             69.86(5)  
            O(3)-K(1)-O(1)a             71.29(5)  
            O(2)-K(1)-C(12)              25.06(5)  
            O(3)-K(1)-C(12)             139.66(6)  
            O(1)a-K(1)-C(12)            91.38(5)  
            O(2)-K(1)-C(13)              47.32(6)  
            O(3)-K(1)-C(13)             164.39(6)  
            O(1)a-K(1)-C(13)           100.96(6)  
            C(12)-K(1)-C(13)             24.89(6)  
            O(2)-K(1)-C(25)             131.59(6)  
            O(3)-K(1)-C(25)              47.38(5)  
            O(1)a-K(1)-C(25)           118.60(5)  
            C(12)-K(1)-C(25)            131.63(6)  
            C(13)-K(1)-C(25)            137.34(7)  
            O(2)-K(1)-CA1                35.27(4)  
            O(3)-K(1)-CA1                86.48(4)  
            O(1)a-K(1)-CA1              38.72(3)  
            C(12)-K(1)-CA1               60.12(5)  
            C(13)-K(1)-CA1               79.47(5)  
            C(25)-K(1)-CA1              121.73(4)  
            O(2)-K(1)-CA1a              93.03(4)  
            O(3)-K(1)-CA1a              34.71(3)  
            O(1)a-K(1)-CA1a            36.71(3)  
            C(12)-K(1)-CA1a            118.04(5)  
            C(13)-K(1)-CA1a            135.31(5)  
            C(25)-K(1)-CA1a             81.90(4)  

 46



            CA1-K(1)-CA1a               57.970(14)  
            C(12)-O(2)-CA1              159.22(15)  
            C(12)-O(2)-K(1)              97.37(13)  
            CA1-O(2)-K(1)               101.20(6)  
            C(1)-C(2)-CA1                66.36(13)  
            C(4)-C(3)-C(8)              119.6(2)  
            C(4)-C(3)-C(1)              119.75(19)  
            C(8)-C(3)-C(1)              120.6(2)  
            C(23)-O(3)-CA1a            146.92(15)  
            C(23)-O(3)-K(1)             111.13(13)  
            CA1a-O(3)-K(1)             101.58(6)  
            C(37)-O(4)-C(34)            108.22(17)  
            C(37)-O(4)-CA1              123.36(14)  
            C(34)-O(4)-CA1              128.38(13)  
            C(5)-C(4)-C(3)              119.4(2)  
            C(5)-C(4)-C(9)              119.3(2)  
            C(3)-C(4)-C(9)              121.3(2)  
            C(6)-C(5)-C(4)              121.9(2)  
            C(7)-C(6)-C(5)              117.8(2)  
            C(7)-C(6)-C(10)             121.9(2)  
            C(5)-C(6)-C(10)             120.3(2)  
            C(6)-C(7)-C(8)              122.1(2)  
            C(7)-C(8)-C(3)              119.1(2)  
            C(7)-C(8)-C(11)             119.6(2)  
            C(3)-C(8)-C(11)             121.2(2)  
            C(4)-C(9)-CA1a             106.74(14)  
            O(2)-C(12)-C(13)            124.8(2)  
            O(2)-C(12)-C(14)            114.7(2)  
            C(13)-C(12)-C(14)           120.6(2)  
            O(2)-C(12)-K(1)              57.57(11)  
            C(13)-C(12)-K(1)             79.39(16)  
            C(14)-C(12)-K(1)            140.33(15)  
            O(2)-C(12)-CA1               13.02(10)  
            C(13)-C(12)-CA1             127.85(17)  
            C(14)-C(12)-CA1             109.95(14)  
            K(1)-C(12)-CA1               69.35(5)  
            C(12)-C(13)-K(1)             75.73(15)  
            C(19)-C(14)-C(15)           119.5(2)  
            C(19)-C(14)-C(12)           121.0(2)  
            C(15)-C(14)-C(12)           119.3(2)  
            C(16)-C(15)-C(14)           119.2(2)  
            C(16)-C(15)-C(20)           119.9(2)  
            C(14)-C(15)-C(20)           120.9(2)  
            C(17)-C(16)-C(15)           121.7(3)  
            C(18)-C(17)-C(16)           118.1(2)  
            C(18)-C(17)-C(21)           121.1(3)  
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            C(16)-C(17)-C(21)           120.8(3)  
            C(17)-C(18)-C(19)           122.1(2)  
            C(18)-C(19)-C(14)           119.4(2)  
            C(18)-C(19)-C(22)           120.1(2)  
            C(14)-C(19)-C(22)           120.5(2)  
            O(3)-C(23)-C(24)            125.6(2)  
            O(3)-C(23)-C(25)            114.7(2)  
            C(24)-C(23)-C(25)           119.7(2)  
            O(3)-C(23)-CA1a             20.83(10)  
            C(24)-C(23)-CA1a           105.18(16)  
            C(25)-C(23)-CA1a           134.97(15)  
            C(30)-C(25)-C(26)           119.6(2)  
            C(30)-C(25)-C(23)           120.8(2)  
            C(26)-C(25)-C(23)           119.6(2)  
            C(30)-C(25)-K(1)             81.78(14)  
            C(26)-C(25)-K(1)            100.45(14)  
            C(23)-C(25)-K(1)             86.65(13)  
            C(27)-C(26)-C(25)           119.1(2)  
            C(27)-C(26)-C(31)           120.2(2)  
            C(25)-C(26)-C(31)           120.7(2)  
            C(26)-C(27)-C(28)           122.1(2)  
            C(29)-C(28)-C(27)           118.0(2)  
            C(29)-C(28)-C(32)           121.2(3)  
            C(27)-C(28)-C(32)           120.8(3)  
            C(28)-C(29)-C(30)           121.7(2)  
            C(29)-C(30)-C(25)           119.5(2)  
            C(29)-C(30)-C(33)           120.0(2)  
            C(25)-C(30)-C(33)           120.5(2)  
            O(4)-C(34)-C(35)            106.7(2)  
            O(4)-C(34)-CA1               32.63(9)  
            C(35)-C(34)-CA1             139.19(16)  
            C(34)-C(35)-C(36)           103.2(2)  
            C(37)-C(36)-C(35)           101.8(2)  
            O(4)-C(37)-C(36)            104.6(2)  
            O(4)-C(37)-CA1               36.04(9)  
            C(36)-C(37)-CA1             135.24(17)  
           _____________________________________________________________  
   
           Symmetry transformations used to generate equivalent atoms:  
           a -x+1,-y+1,-z      
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 Structure report for  [K2Ca{OC(Mes)=CH2}4.4THF], 12 
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Table 9.  Crystal data and structure refinement for 12.  
    
      Identification code                12  
      Empirical formula                  C60 H84 Ca K2 O8  
      Formula weight                     1051.55  
      Temperature                       100(2) K  
      Wavelength                         0.71073 A  
      Crystal system, space group          Monoclinic,  C2/c  
      Unit cell dimensions               a = 26.746(5) A    α= 90 deg.  
                                         b = 12.270(2) A     β= 115.091(3) deg.  
                                          c = 19.878(4) A    γ= 90 deg.  
      Volume                              5907.8(19) A^3  
      Z, Calculated density              4,1.182 Mg/m^3  
      Absorption coefficient             0.297 mm^-1  
      F(000)                              2264  
      Crystal size                        0.4 x 0.3 x 0.1 mm  
      Theta range for data collection      1.68 to 25.32 deg.  
      Limiting indices                   -31<=h<=31, -14<=k<=14, -23<=l<=23  
      Reflections collected / unique       23731 / 5343 [R(int) = 0.0766]  
      Completeness to theta =          25.32     99.1 %  
      Absorption correction              Multiscan  
      Max. and min. transmission           1.0000 and 0.4971  
      Refinement method                  Full-matrix least-squares on F^2  

 49



      Data / restraints / parameters     5343 / 0 / 342  
     Goodness-of-fit on F^2             1.056  
      Final R indices [I>2sigma(I)]        R1 = 0.0609, wR2 = 0.1467  
      R indices (all data)               R1 = 0.0956, wR2 = 0.1691  
      Largest diff. peak and hole       0.792 and -0.428 e.A^-3  
  
 
         ________________________________________________________________  
 
           Table 10.  Bond lengths [Ǻ] and angles [deg] for 12.  
           _____________________________________________________________  
   
            Ca(1)-O(1)                    2.243(2)  
            Ca(1)-O(1)b                   2.243(2)  
            Ca(1)-O(2)b                   2.286(3)  
            Ca(1)-O(2)                    2.286(3)  
            Ca(1)-O(4)                    2.297(5)  
            Ca(1)-O(4)b                   2.297(5)  
            Ca(1)-O(4A)                   2.600(5)  
            Ca(1)-O(4A)b                  2.600(5)  
            Ca(1)-C(51)                   3.141(11)  
            Ca(1)-C(51)b                  3.141(11)  
            Ca(1)-K(1)b                   3.4144(11)  
            Ca(1)-K(1)                    3.4144(11)  
            O(1)-C(7)                     1.316(4)  
            O(1)-K(1)                     2.726(3)  
            C(1)-C(6)                     1.399(5)  
            C(1)-C(2)                     1.412(5)  
            C(1)-C(7)                     1.502(5)  
            C(1)-K(1)                     3.167(3)  
            K(1)-O(3)                     2.697(3)  
            K(1)-O(2)                     2.729(3)  
            K(1)-O(2)b                    2.852(3)  
            K(1)-C(28)b                   3.264(4)  
            K(1)-C(6)                     3.275(4)  
            K(1)-C(27)b                   3.292(3)  
            K(1)-C(7)                     3.429(4)  
            K(1)-C(22)                    3.450(4)  
            K(1)-C(29)                    3.461(5)  
            O(2)-C(27)                    1.317(4)  
            O(2)-K(1)b                    2.852(3)  
            C(2)-C(3)                     1.393(5)  
            C(2)-C(9)                     1.505(5)  
            O(3)-C(44)                    1.415(5)  
            O(3)-C(41)                    1.432(5)  
            C(3)-C(4)                     1.392(5)  
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            C(4)-C(5)                     1.397(6)  
            C(4)-C(10)                    1.500(6)  
            O(4)-C(51)                    1.409(12)  
            O(4)-C(54)                    1.433(8)  
            O(4A)-C(54A)                  1.433(10)  
            O(4A)-C(51A)                  1.441(13)  
            C(5)-C(6)                     1.374(6)  
            C(6)-C(11)                    1.518(5)  
            C(7)-C(8)                     1.345(5)  
            C(21)-C(22)                   1.405(5)  
            C(21)-C(26)                   1.405(5)  
            C(21)-C(27)                   1.510(5)  
            C(22)-C(23)                   1.391(5)  
            C(22)-C(29)                   1.506(5)  
            C(23)-C(24)                   1.380(6)  
            C(24)-C(25)                   1.391(5)  
            C(24)-C(30)                   1.518(5)  
            C(25)-C(26)                   1.391(5)  
            C(26)-C(31)                   1.500(5)  
            C(27)-C(28)                   1.340(5)  
            C(27)-K(1)b                   3.292(3)  
            C(28)-K(1)b                   3.264(4)  
            C(41)-C(42)                   1.481(6)  
            C(42)-C(43)                   1.510(6)  
            C(43)-C(44)                   1.496(6)  
            C(51)-C(52)                   1.458(14)  
            C(51A)-C(52A)                 1.652(19)  
            C(52)-C(53)                   1.554(12)  
            C(52A)-C(53A)                 1.371(17)  
            C(53)-C(54)                   1.497(11)  
            C(53A)-C(54A)                 1.493(15)  
   
            O(1)-Ca(1)-O(1)b            172.13(14)  
            O(1)-Ca(1)-O(2)b             91.88(9)  
            O(1)b -Ca(1)-O(2)b           94.22(10)  
            O(1)-Ca(1)-O(2)              94.22(10)  
            O(1)b -Ca(1)-O(2)            91.88(9)  
            O(2)b -Ca(1)-O(2)            78.35(13)  
            O(1)-Ca(1)-O(4)              91.12(14)  
            O(1)b -Ca(1)-O(4)            82.45(14)  
            O(2)b -Ca(1)-O(4)           174.96(14)  
            O(2)-Ca(1)-O(4)             105.47(14)  
            O(1)-Ca(1)-O(4)b             82.45(14)  
            O(1)b -Ca(1)-O(4)b           91.12(14)  
            O(2)b -Ca(1)-O(4)b          105.47(14)  
            O(2)-Ca(1)-O(4)b            174.96(14)  

 51



            O(4)-Ca(1)-O(4)b             70.9(2)  
            O(1)-Ca(1)-O(4A)             86.47(14)  
            O(1)b -Ca(1)-O(4A)           89.33(14)  
            O(2)b -Ca(1)-O(4A)          161.31(13)  
            O(2)-Ca(1)-O(4A)             83.21(13)  
            O(4)-Ca(1)-O(4A)             23.15(14)  
            O(4)b -Ca(1)-O(4A)           92.78(19)  
            O(1)-Ca(1)-O(4A)b            89.33(14)  
            O(1)b -Ca(1)-O(4A)b          86.47(14)  
            O(2)b -Ca(1)-O(4A)b          83.21(13)  
            O(2)-Ca(1)-O(4A)b           161.31(14)  
            O(4)-Ca(1)-O(4A)b            92.78(19)  
            O(4)b -Ca(1)-O(4A)b          23.15(14)  
            O(4A)-Ca(1)-O(4A)b          115.4(2)  
            O(1)-Ca(1)-C(51)            106.1(2)  
            O(1)b -Ca(1)-C(51)           69.5(2)  
            O(2)b -Ca(1)-C(51)          156.5(2)  
            O(2)-Ca(1)-C(51)             85.2(2)  
            O(4)-Ca(1)-C(51)             24.2(2)  
            O(4)b -Ca(1)-C(51)           92.0(2)  
            O(4A)-Ca(1)-C(51)            19.9(2)  
            O(4A)b -Ca(1)-C(51)         111.4(2)  
            O(1)-Ca(1)-C(51)b            69.5(2)  
            O(1)b -Ca(1)-C(51)b         106.1(2)  
            O(2)b -Ca(1)-C(51)b          85.2(2)  
            O(2)-Ca(1)-C(51)b           156.5(2)  
            O(4)-Ca(1)-C(51)b            92.0(2)  
            O(4)b -Ca(1)-C(51)b          24.2(2)  
            O(4A)-Ca(1)-C(51)b          111.4(2)  
            O(4A)b -Ca(1)-C(51)b         19.9(2)  
            C(51)-Ca(1)-C(51)b          114.9(4)  
            O(1)-Ca(1)-K(1)b            135.03(7)  
            O(1)b -Ca(1)-K(1)b           52.82(7)  
            O(2)b -Ca(1)-K(1)b           52.80(7)  
            O(2)-Ca(1)-K(1)b             55.92(7)  
            O(4)-Ca(1)-K(1)b            126.49(12)  
            O(4)b -Ca(1)-K(1)b          129.00(12)  
            O(4A)-Ca(1)-K(1)b           117.76(11)  
            O(4A)b -Ca(1)-K(1)b         109.74(12)  
            C(51)-Ca(1)-K(1)b           104.0(2)  
            C(51)b -Ca(1)-K(1)b         124.6(2)  
            O(1)-Ca(1)-K(1)              52.82(7)  
            O(1)b -Ca(1)-K(1)           135.03(7)  
            O(2)b -Ca(1)-K(1)            55.92(7)  
            O(2)-Ca(1)-K(1)              52.80(7)  
            O(4)-Ca(1)-K(1)             129.00(12)  
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            O(4)b -Ca(1)-K(1)           126.49(12)  
            O(4A)-Ca(1)-K(1)            109.74(11)  
            O(4A)b -Ca(1)-K(1)          117.76(11)  
            C(51)-Ca(1)-K(1)            124.6(2)  
            C(51)b -Ca(1)-K(1)          104.0(2)  
            K(1)b -Ca(1)-K(1)            82.58(3)  
            C(7)-O(1)-Ca(1)             162.2(2)  
            C(7)-O(1)-K(1)              111.2(2)  
            Ca(1)-O(1)-K(1)              86.22(8)  
            C(6)-C(1)-C(2)              119.2(3)  
            C(6)-C(1)-C(7)              119.7(3)  
            C(2)-C(1)-C(7)              121.0(3)  
            C(6)-C(1)-K(1)               81.8(2)  
            C(2)-C(1)-K(1)               98.6(2)  
            C(7)-C(1)-K(1)               86.80(19)  
            O(3)-K(1)-O(1)              152.77(9)  
            O(3)-K(1)-O(2)              131.57(9)  
            O(1)-K(1)-O(2)               74.94(9)  
            O(3)-K(1)-O(2)b             122.88(8)  
            O(1)-K(1)-O(2)b              71.34(8)  
            O(2)-K(1)-O(2)b              62.27(9)  
            O(3)-K(1)-C(1)              108.64(9)  
            O(1)-K(1)-C(1)               46.64(8)  
            O(2)-K(1)-C(1)              110.60(9)  
            O(2)b -K(1)-C(1)            114.07(9)  
            O(3)-K(1)-C(28)b             94.23(9)  
            O(1)-K(1)-C(28)b             80.83(10)  
            O(2)-K(1)-C(28)b            107.05(9)  
            O(2)b -K(1)-C(28)b           44.79(8)  
            C(1)-K(1)-C(28)b             98.10(10)  
            O(3)-K(1)-C(6)              102.20(9)  
            O(1)-K(1)-C(6)               60.45(9)  
            O(2)-K(1)-C(6)              101.45(9)  
            O(2)b -K(1)-C(6)            131.76(9)  
            C(1)-K(1)-C(6)               25.01(9)  
            C(28)b -K(1)-C(6)           123.03(10)  
            O(3)-K(1)-C(27)b            104.02(9)  
            O(1)-K(1)-C(27)b             82.00(9)  
            O(2)-K(1)-C(27)b             84.79(8)  
 
            O(2)b -K(1)-C(27)b           23.37(8)  
            C(1)-K(1)-C(27)b            114.00(9)  
            C(28)b -K(1)-C(27)b          23.58(9)  
            C(6)-K(1)-C(27)b            137.98(9)  
            O(3)-K(1)-Ca(1)             163.08(7)  
            O(1)-K(1)-Ca(1)              40.96(5)  
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            O(2)-K(1)-Ca(1)              41.85(6)  
            O(2)b -K(1)-Ca(1)            41.58(6)  
            C(1)-K(1)-Ca(1)              87.09(7)  
            C(28)b -K(1)-Ca(1)           76.95(7)  
            C(6)-K(1)-Ca(1)              94.70(7)  
            C(27)b -K(1)-Ca(1)           62.58(7)  
            O(3)-K(1)-C(7)              132.73(9)  
            O(1)-K(1)-C(7)               20.96(8)  
            O(2)-K(1)-C(7)               92.52(9)  
            O(2)b -K(1)-C(7)             89.46(9)  
            C(1)-K(1)-C(7)               25.93(9)  
            C(28)b -K(1)-C(7)            86.15(10)  
            C(6)-K(1)-C(7)               43.87(9)  
            C(27)b -K(1)-C(7)            94.83(9)  
            Ca(1)-K(1)-C(7)              61.89(6)  
            O(3)-K(1)-C(22)              76.49(9)  
            O(1)-K(1)-C(22)             123.33(9)  
            O(2)-K(1)-C(22)              59.50(9)  
            O(2)b -K(1)-C(22)           109.57(8)  
            C(1)-K(1)-C(22)             120.76(9)  
            C(28)b -K(1)-C(22)          141.07(9)  
            C(6)-K(1)-C(22)              95.89(9)  
            C(27)b -K(1)-C(22)          121.81(9)  
            Ca(1)-K(1)-C(22)            101.19(7)  
            C(7)-K(1)-C(22)             127.91(9)  
            O(3)-K(1)-C(29)              68.48(10)  
            O(1)-K(1)-C(29)             137.55(10)  
            O(2)-K(1)-C(29)              63.09(10)  
            O(2)b -K(1)-C(29)            93.41(10)  
            C(1)-K(1)-C(29)             145.55(10)  
            C(28)b -K(1)-C(29)          116.27(10)  
            C(6)-K(1)-C(29)             120.54(10)  
            C(27)b -K(1)-C(29)           99.52(10)  
            Ca(1)-K(1)-C(29)            102.21(8)  
            C(7)-K(1)-C(29)             150.10(10)  
            C(22)-K(1)-C(29)             25.17(9)  
            C(27)-O(2)-Ca(1)            149.4(2)  
            C(27)-O(2)-K(1)             123.0(2)  
            Ca(1)-O(2)-K(1)              85.34(8)  
            C(27)-O(2)-K(1)b             97.4(2)  
            Ca(1)-O(2)-K(1)b             82.50(7)  
            K(1)-O(2)-K(1)b             107.66(9)  
            C(3)-C(2)-C(1)              119.4(3)  
            C(3)-C(2)-C(9)              118.3(3)  
            C(1)-C(2)-C(9)              122.3(3)  
            C(44)-O(3)-C(41)            107.4(3)  
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            C(44)-O(3)-K(1)             128.2(2)  
            C(41)-O(3)-K(1)             122.3(2)  
            C(4)-C(3)-C(2)              121.6(4)  
            C(3)-C(4)-C(5)              117.6(4)  
            C(3)-C(4)-C(10)             121.3(4)  
            C(5)-C(4)-C(10)             121.1(4)  
            C(51)-O(4)-C(54)            108.3(6)  
            C(51)-O(4)-Ca(1)            113.8(5)  
            C(54)-O(4)-Ca(1)            129.3(4)  
            C(54A)-O(4A)-C(51A)         109.0(7)  
            C(54A)-O(4A)-Ca(1)          123.0(5)  
            C(51A)-O(4A)-Ca(1)          120.8(6)  
            C(6)-C(5)-C(4)              122.4(4)  
            C(5)-C(6)-C(1)              119.7(4)  
            C(5)-C(6)-C(11)             120.1(4)  
            C(1)-C(6)-C(11)             120.2(4)  
            C(5)-C(6)-K(1)              104.2(2)  
            C(1)-C(6)-K(1)               73.18(19)  
            C(11)-C(6)-K(1)              91.7(2)  
            O(1)-C(7)-C(8)              126.3(4)  
            O(1)-C(7)-C(1)              114.2(3)  
            C(8)-C(7)-C(1)              119.4(3)  
            O(1)-C(7)-K(1)               47.85(17)  
            C(8)-C(7)-K(1)              170.5(3)  
            C(1)-C(7)-K(1)               67.27(18)  
            C(22)-C(21)-C(26)           118.9(3)  
            C(22)-C(21)-C(27)           120.5(3)  
            C(26)-C(21)-C(27)           120.4(3)  
            C(23)-C(22)-C(21)           119.5(3)  
            C(23)-C(22)-C(29)           119.6(4)  
            C(21)-C(22)-C(29)           120.9(4)  
            C(23)-C(22)-K(1)            109.2(3)  
            C(21)-C(22)-K(1)             84.1(2)  
            C(29)-C(22)-K(1)             77.8(2)  
            C(24)-C(23)-C(22)           122.2(4)  
            C(23)-C(24)-C(25)           117.9(3)  
            C(23)-C(24)-C(30)           120.7(4)  
            C(25)-C(24)-C(30)           121.4(4)  
            C(24)-C(25)-C(26)           121.8(3)  
            C(25)-C(26)-C(21)           119.7(3)  
            C(25)-C(26)-C(31)           119.4(3)  
            C(21)-C(26)-C(31)           120.9(3)  
            O(2)-C(27)-C(28)            125.4(3)  
            O(2)-C(27)-C(21)            113.9(3)  
            C(28)-C(27)-C(21)           120.7(3)  
            O(2)-C(27)-K(1)b             59.23(16)  
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            C(28)-C(27)-K(1)b            77.0(2)  
            C(21)-C(27)-K(1)b           141.7(2)  
            C(27)-C(28)-K(1)b            79.4(2)  
            C(22)-C(29)-K(1)             77.0(2)  
            O(3)-C(41)-C(42)            107.9(4)  
            C(41)-C(42)-C(43)           101.8(4)  
            C(44)-C(43)-C(42)           101.7(3)  
            O(3)-C(44)-C(43)            107.9(3)  
            O(4)-C(51)-C(52)            110.0(8)  
            O(4)-C(51)-Ca(1)             42.0(4)  
            C(52)-C(51)-Ca(1)           149.6(7)  
            O(4A)-C(51A)-C(52A)          94.9(9)  
            C(51)-C(52)-C(53)            98.0(8)  
            C(53A)-C(52A)-C(51A)        110.5(12)  
            C(54)-C(53)-C(52)           102.7(7)  
            C(52A)-C(53A)-C(54A)        105.0(11)  
            O(4)-C(54)-C(53)            104.4(6)  
            O(4A)-C(54A)-C(53A)         105.0(8)  
           _____________________________________________________________  
   
           Symmetry transformations used to generate equivalent atoms:  
           b  -x,y,-z+1/2      
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