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HPLC data of 8b 
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HPLC data of 8c 
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HPLC data of 8d 
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HPLC data of 8e 
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HPLC data of 8f 
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HPLC data of 8g 
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HPLC data of 8h 
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HPLC data of 8i 
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HPLC data of 8j 

 

109



 

 

HPLC data of 8o
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HPLC data of 8q 
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HPLC data of 8r 

 

112



HPLC data of 8s 
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HPLC data of 8t 
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HPLC data of 8u 
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HPLC data of 8v 
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HPLC data of 10a 
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HPLC data of 10b 
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HPLC data of 10c 
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HPLC data of 10f 
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HPLC data of 12a 
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HPLC data of 12b 
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HPLC data of 12c 
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HPLC data of 12d 
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HPLC data of 12e 
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HPLC data of 12g 
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HPLC data of 12j 
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HPLC data of 12k 
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The single crystal of compound 8a was prepared from its solution in petroleum ether/ethylacetate  

(5:1) by slow evaporation of the solvent. 

 

 
CCDC2171349 contains the supplementary crystallographic data for this paper. 

These data can be obtained free of charge from 

The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 

ORTEP drawing of the X-ray crystallographic structure of compound 8a (50% probability 

ellipsoids, mo_dd21076_0m is the original test number for 8a): 
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  Table 1.  Crystal data and structure refinement for mo_dd21076_0m. 

Identification code  mo_dd21076_0m 

Empirical formula  C23 H36 N2 O3 Si 

Formula weight  416.63 

Temperature  293(2) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  P 21 21 21 

Unit cell dimensions a = 6.786(2) Å = 90°. 

 b = 15.114(5) Å = 90°. 

 c = 24.774(8) Å  = 90°. 

Volume 2541.0(14) Å3 

Z 4 

Density (calculated) 1.089 Mg/m3 

Absorption coefficient 0.115 mm-1 

F(000) 904 

Crystal size 0.200 x 0.130 x 0.080 mm3 

Theta range for data collection 2.811 to 25.999°. 

Index ranges -7<=h<=8, -16<=k<=18, -30<=l<=26 

Reflections collected 12595 

Independent reflections 4958 [R(int) = 0.0344] 

Completeness to theta = 25.242° 99.2 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7456 and 0.6708 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4958 / 0 / 271 

Goodness-of-fit on F2 1.016 

Final R indices [I>2sigma(I)] R1 = 0.0489, wR2 = 0.1138 

R indices (all data) R1 = 0.0788, wR2 = 0.1339 

Absolute structure parameter -0.01(7) 

Extinction coefficient 0.023(5) 

Largest diff. peak and hole 0.286 and -0.180 e.Å-3 
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 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for mo_dd21076_0m.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

Si(1) 4814(2) 4627(1) 2868(1) 70(1) 

O(1) 7425(4) 5226(2) 5033(1) 66(1) 

O(2) 5076(4) 4280(2) 5356(1) 71(1) 

O(3) 3987(5) 4661(2) 3491(1) 80(1) 

N(1) 4378(4) 5133(2) 4657(1) 53(1) 

N(2) 3942(6) 8050(2) 4552(1) 82(1) 

C(1) 2502(5) 4670(3) 4585(1) 68(1) 

C(2) 1568(6) 5155(3) 4118(2) 78(1) 

C(3) 3325(6) 5420(3) 3777(1) 68(1) 

C(4) 4870(6) 5705(2) 4194(1) 54(1) 

C(5) 4845(6) 6678(2) 4312(1) 55(1) 

C(6) 3452(7) 7169(3) 4570(1) 74(1) 

C(7) 5662(7) 8144(2) 4280(1) 67(1) 

C(8) 6293(5) 7289(2) 4125(1) 57(1) 

C(9) 8098(6) 7207(3) 3855(2) 76(1) 

C(10) 9185(9) 7941(5) 3752(2) 112(2) 

C(11) 8531(12) 8769(5) 3904(3) 130(3) 

C(12) 6803(11) 8890(3) 4169(2) 100(2) 

C(13) 5778(6) 4910(2) 5015(1) 56(1) 

C(14) 6382(7) 3762(3) 5699(2) 79(1) 

C(15) 7384(10) 4323(4) 6119(2) 125(2) 

C(16) 4971(11) 3112(4) 5958(2) 138(2) 

C(17) 7853(11) 3280(4) 5352(3) 133(2) 

C(18) 3017(9) 5141(4) 2399(2) 115(2) 

C(19) 7145(10) 5287(4) 2814(2) 135(2) 

C(20) 5236(9) 3442(3) 2738(2) 95(2) 

C(21) 6563(17) 3046(5) 3162(3) 210(5) 

C(22) 3143(13) 2972(4) 2758(3) 169(3) 

C(23) 6065(10) 3277(4) 2175(2) 129(2) 

________________________________________________________________________________ 
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 Table 3.   Bond lengths [Å] and angles [°] for  mo_dd21076_0m. 

_____________________________________________________  

Si(1)-O(3)  1.644(2) 

Si(1)-C(20)  1.842(4) 

Si(1)-C(18)  1.854(5) 

Si(1)-C(19)  1.875(6) 

O(1)-C(13)  1.216(4) 

O(2)-C(13)  1.358(4) 

O(2)-C(14)  1.457(5) 

O(3)-C(3)  1.421(4) 

N(1)-C(13)  1.343(4) 

N(1)-C(1)  1.464(4) 

N(1)-C(4)  1.474(4) 

N(2)-C(7)  1.356(5) 

N(2)-C(6)  1.373(5) 

N(2)-H(2)  0.8600 

C(1)-C(2)  1.508(5) 

C(1)-H(1A)  0.9700 

C(1)-H(1B)  0.9700 

C(2)-C(3)  1.516(6) 

C(2)-H(2A)  0.9700 

C(2)-H(2B)  0.9700 

C(3)-C(4)  1.535(5) 

C(3)-H(3)  0.9800 

C(4)-C(5)  1.499(4) 

C(4)-H(4)  0.9800 

C(5)-C(6)  1.362(5) 

C(5)-C(8)  1.426(5) 

C(6)-H(6)  0.9300 

C(7)-C(12)  1.395(7) 

C(7)-C(8)  1.414(5) 

C(8)-C(9)  1.401(5) 

C(9)-C(10)  1.357(7) 

C(9)-H(9)  0.9300 

C(10)-C(11)  1.380(9) 

C(10)-H(10)  0.9300 
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C(11)-C(12)  1.356(9) 

C(11)-H(11)  0.9300 

C(12)-H(12)  0.9300 

C(14)-C(15)  1.505(6) 

C(14)-C(17)  1.506(7) 

C(14)-C(16)  1.514(7) 

C(15)-H(15A)  0.9600 

C(15)-H(15B)  0.9600 

C(15)-H(15C)  0.9600 

C(16)-H(16A)  0.9600 

C(16)-H(16B)  0.9600 

C(16)-H(16C)  0.9600 

C(17)-H(17A)  0.9600 

C(17)-H(17B)  0.9600 

C(17)-H(17C)  0.9600 

C(18)-H(18A)  0.9600 

C(18)-H(18B)  0.9600 

C(18)-H(18C)  0.9600 

C(19)-H(19A)  0.9600 

C(19)-H(19B)  0.9600 

C(19)-H(19C)  0.9600 

C(20)-C(21)  1.508(8) 

C(20)-C(23)  1.525(6) 

C(20)-C(22)  1.589(9) 

C(21)-H(21A)  0.9600 

C(21)-H(21B)  0.9600 

C(21)-H(21C)  0.9600 

C(22)-H(22A)  0.9600 

C(22)-H(22B)  0.9600 

C(22)-H(22C)  0.9600 

C(23)-H(23A)  0.9600 

C(23)-H(23B)  0.9600 

C(23)-H(23C)  0.9600 

 

O(3)-Si(1)-C(20) 104.32(17) 

O(3)-Si(1)-C(18) 110.5(2) 
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C(20)-Si(1)-C(18) 113.6(2) 

O(3)-Si(1)-C(19) 109.8(2) 

C(20)-Si(1)-C(19) 111.9(3) 

C(18)-Si(1)-C(19) 106.7(3) 

C(13)-O(2)-C(14) 121.7(3) 

C(3)-O(3)-Si(1) 126.9(2) 

C(13)-N(1)-C(1) 125.2(3) 

C(13)-N(1)-C(4) 120.0(3) 

C(1)-N(1)-C(4) 112.5(3) 

C(7)-N(2)-C(6) 109.0(3) 

C(7)-N(2)-H(2) 125.5 

C(6)-N(2)-H(2) 125.5 

N(1)-C(1)-C(2) 103.1(3) 

N(1)-C(1)-H(1A) 111.1 

C(2)-C(1)-H(1A) 111.1 

N(1)-C(1)-H(1B) 111.1 

C(2)-C(1)-H(1B) 111.1 

H(1A)-C(1)-H(1B) 109.1 

C(1)-C(2)-C(3) 103.0(3) 

C(1)-C(2)-H(2A) 111.2 

C(3)-C(2)-H(2A) 111.2 

C(1)-C(2)-H(2B) 111.2 

C(3)-C(2)-H(2B) 111.2 

H(2A)-C(2)-H(2B) 109.1 

O(3)-C(3)-C(2) 108.2(3) 

O(3)-C(3)-C(4) 110.3(3) 

C(2)-C(3)-C(4) 103.6(3) 

O(3)-C(3)-H(3) 111.5 

C(2)-C(3)-H(3) 111.5 

C(4)-C(3)-H(3) 111.5 

N(1)-C(4)-C(5) 114.9(2) 

N(1)-C(4)-C(3) 101.8(3) 

C(5)-C(4)-C(3) 113.5(3) 

N(1)-C(4)-H(4) 108.8 

C(5)-C(4)-H(4) 108.8 

C(3)-C(4)-H(4) 108.8 
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C(6)-C(5)-C(8) 106.1(3) 

C(6)-C(5)-C(4) 129.4(4) 

C(8)-C(5)-C(4) 124.3(3) 

C(5)-C(6)-N(2) 110.2(4) 

C(5)-C(6)-H(6) 124.9 

N(2)-C(6)-H(6) 124.9 

N(2)-C(7)-C(12) 131.3(5) 

N(2)-C(7)-C(8) 107.5(3) 

C(12)-C(7)-C(8) 121.1(5) 

C(9)-C(8)-C(7) 118.4(4) 

C(9)-C(8)-C(5) 134.5(4) 

C(7)-C(8)-C(5) 107.1(3) 

C(10)-C(9)-C(8) 119.5(5) 

C(10)-C(9)-H(9) 120.2 

C(8)-C(9)-H(9) 120.2 

C(9)-C(10)-C(11) 121.0(6) 

C(9)-C(10)-H(10) 119.5 

C(11)-C(10)-H(10) 119.5 

C(12)-C(11)-C(10) 122.2(5) 

C(12)-C(11)-H(11) 118.9 

C(10)-C(11)-H(11) 118.9 

C(11)-C(12)-C(7) 117.8(5) 

C(11)-C(12)-H(12) 121.1 

C(7)-C(12)-H(12) 121.1 

O(1)-C(13)-N(1) 125.2(3) 

O(1)-C(13)-O(2) 125.0(3) 

N(1)-C(13)-O(2) 109.8(3) 

O(2)-C(14)-C(15) 112.1(4) 

O(2)-C(14)-C(17) 109.3(4) 

C(15)-C(14)-C(17) 111.6(5) 

O(2)-C(14)-C(16) 102.2(4) 

C(15)-C(14)-C(16) 111.0(4) 

C(17)-C(14)-C(16) 110.3(4) 

C(14)-C(15)-H(15A) 109.5 

C(14)-C(15)-H(15B) 109.5 

H(15A)-C(15)-H(15B) 109.5 
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C(14)-C(15)-H(15C) 109.5 

H(15A)-C(15)-H(15C) 109.5 

H(15B)-C(15)-H(15C) 109.5 

C(14)-C(16)-H(16A) 109.5 

C(14)-C(16)-H(16B) 109.5 

H(16A)-C(16)-H(16B) 109.5 

C(14)-C(16)-H(16C) 109.5 

H(16A)-C(16)-H(16C) 109.5 

H(16B)-C(16)-H(16C) 109.5 

C(14)-C(17)-H(17A) 109.5 

C(14)-C(17)-H(17B) 109.5 

H(17A)-C(17)-H(17B) 109.5 

C(14)-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 

Si(1)-C(19)-H(19A) 109.5 

Si(1)-C(19)-H(19B) 109.5 

H(19A)-C(19)-H(19B) 109.5 

Si(1)-C(19)-H(19C) 109.5 

H(19A)-C(19)-H(19C) 109.5 

H(19B)-C(19)-H(19C) 109.5 

C(21)-C(20)-C(23) 110.6(5) 

C(21)-C(20)-C(22) 109.5(6) 

C(23)-C(20)-C(22) 106.6(5) 

C(21)-C(20)-Si(1) 110.9(4) 

C(23)-C(20)-Si(1) 112.1(4) 

C(22)-C(20)-Si(1) 106.9(4) 

C(20)-C(21)-H(21A) 109.5 

C(20)-C(21)-H(21B) 109.5 

H(21A)-C(21)-H(21B) 109.5 
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C(20)-C(21)-H(21C) 109.5 

H(21A)-C(21)-H(21C) 109.5 

H(21B)-C(21)-H(21C) 109.5 

C(20)-C(22)-H(22A) 109.5 

C(20)-C(22)-H(22B) 109.5 

H(22A)-C(22)-H(22B) 109.5 

C(20)-C(22)-H(22C) 109.5 

H(22A)-C(22)-H(22C) 109.5 

H(22B)-C(22)-H(22C) 109.5 

C(20)-C(23)-H(23A) 109.5 

C(20)-C(23)-H(23B) 109.5 

H(23A)-C(23)-H(23B) 109.5 

C(20)-C(23)-H(23C) 109.5 

H(23A)-C(23)-H(23C) 109.5 

H(23B)-C(23)-H(23C) 109.5 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

  

137



 Table 4.   Anisotropic displacement parameters  (Å2x 103) for mo_dd21076_0m.  The anisotropic 

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

Si(1) 94(1)  74(1) 43(1)  -3(1) -1(1)  6(1) 

O(1) 68(2)  57(2) 74(2)  5(1) -5(1)  -9(1) 

O(2) 81(2)  73(2) 58(1)  20(1) 0(1)  -6(2) 

O(3) 131(2)  62(2) 46(1)  -7(1) 9(1)  3(2) 

N(1) 62(2)  54(2) 43(1)  4(1) 4(1)  -3(1) 

N(2) 122(3)  58(2) 66(2)  -11(2) 0(2)  21(2) 

C(1) 68(2)  80(3) 55(2)  -3(2) 9(2)  -13(2) 

C(2) 76(2)  89(3) 69(2)  -8(2) -11(2)  2(2) 

C(3) 101(3)  57(2) 47(2)  -3(2) -4(2)  13(2) 

C(4) 68(2)  53(2) 42(2)  4(1) 12(2)  6(2) 

C(5) 70(2)  54(2) 41(1)  2(1) 4(2)  7(2) 

C(6) 95(3)  65(3) 61(2)  -1(2) 19(2)  8(2) 

C(7) 102(3)  57(2) 44(2)  2(2) -21(2)  -1(2) 

C(8) 71(2)  60(2) 40(2)  3(2) -13(2)  1(2) 

C(9) 66(3)  93(3) 68(2)  9(2) -6(2)  -11(2) 

C(10) 100(4)  134(5) 102(4)  10(4) -11(3)  -50(4) 

C(11) 164(6)  125(6) 101(4)  32(4) -42(4)  -88(5) 

C(12) 163(5)  64(3) 73(3)  8(2) -49(4)  -25(3) 

C(13) 72(2)  47(2) 48(2)  0(2) 5(2)  2(2) 

C(14) 97(3)  68(3) 71(2)  21(2) -1(2)  7(2) 

C(15) 174(6)  116(4) 85(3)  7(3) -53(4)  22(4) 

C(16) 155(5)  129(4) 131(4)  81(4) -6(5)  -25(5) 

C(17) 167(6)  84(4) 148(5)  17(4) 33(5)  47(4) 

C(18) 158(5)  117(4) 70(3)  8(3) -10(3)  34(4) 

C(19) 147(5)  159(6) 98(4)  -3(4) 6(4)  -54(5) 

C(20) 148(5)  82(3) 57(2)  -5(2) 3(3)  32(3) 

C(21) 357(13)  154(6) 120(5)  -14(4) -77(7)  151(8) 

C(22) 247(9)  108(5) 150(6)  -24(4) 53(6)  -68(6) 

C(23) 178(6)  126(4) 84(3)  -33(3) 23(4)  40(4) 

______________________________________________________________________________ 
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 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for mo_dd21076_0m. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(2) 3267 8474 4691 98 

H(1A) 1693 4711 4907 81 

H(1B) 2712 4051 4498 81 

H(2A) 847 5671 4242 94 

H(2B) 682 4772 3919 94 

H(3) 2996 5905 3530 82 

H(4) 6180 5543 4061 65 

H(6) 2330 6941 4735 88 

H(9) 8547 6653 3747 91 

H(10) 10389 7886 3576 135 

H(11) 9301 9260 3822 156 

H(12) 6391 9451 4273 120 

H(15A) 8122 4784 5945 187 

H(15B) 8260 3961 6329 187 

H(15C) 6410 4581 6352 187 

H(16A) 4040 3428 6177 207 

H(16B) 5696 2705 6179 207 

H(16C) 4282 2792 5681 207 

H(17A) 7169 2955 5076 199 

H(17B) 8599 2877 5571 199 

H(17C) 8727 3699 5186 199 

H(18A) 1825 4799 2397 173 

H(18B) 3564 5157 2042 173 

H(18C) 2731 5732 2517 173 

H(19A) 6862 5900 2877 202 

H(19B) 7691 5218 2459 202 

H(19C) 8075 5081 3077 202 

H(21A) 7766 3379 3181 315 

H(21B) 6855 2444 3070 315 

H(21C) 5913 3064 3506 315 
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H(22A) 2429 3176 3069 253 

H(22B) 3319 2343 2781 253 

H(22C) 2416 3114 2437 253 

H(23A) 5240 3560 1911 194 

H(23B) 6102 2652 2106 194 

H(23C) 7374 3514 2152 194 

________________________________________________________________________________ 
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 Table 6.  Torsion angles [°] for mo_dd21076_0m. 

________________________________________________________________  

C(20)-Si(1)-O(3)-C(3) -176.0(4) 

C(18)-Si(1)-O(3)-C(3) -53.5(4) 

C(19)-Si(1)-O(3)-C(3) 63.9(4) 

C(13)-N(1)-C(1)-C(2) -176.9(3) 

C(4)-N(1)-C(1)-C(2) -14.2(4) 

N(1)-C(1)-C(2)-C(3) 33.3(4) 

Si(1)-O(3)-C(3)-C(2) 141.8(3) 

Si(1)-O(3)-C(3)-C(4) -105.6(3) 

C(1)-C(2)-C(3)-O(3) 76.6(4) 

C(1)-C(2)-C(3)-C(4) -40.5(4) 

C(13)-N(1)-C(4)-C(5) -83.8(4) 

C(1)-N(1)-C(4)-C(5) 112.6(3) 

C(13)-N(1)-C(4)-C(3) 153.1(3) 

C(1)-N(1)-C(4)-C(3) -10.5(3) 

O(3)-C(3)-C(4)-N(1) -84.6(3) 

C(2)-C(3)-C(4)-N(1) 31.0(4) 

O(3)-C(3)-C(4)-C(5) 151.3(3) 

C(2)-C(3)-C(4)-C(5) -93.1(4) 

N(1)-C(4)-C(5)-C(6) -47.9(5) 

C(3)-C(4)-C(5)-C(6) 68.7(4) 

N(1)-C(4)-C(5)-C(8) 137.4(3) 

C(3)-C(4)-C(5)-C(8) -105.9(4) 

C(8)-C(5)-C(6)-N(2) 0.3(4) 

C(4)-C(5)-C(6)-N(2) -175.1(3) 

C(7)-N(2)-C(6)-C(5) 0.2(4) 

C(6)-N(2)-C(7)-C(12) -177.4(4) 

C(6)-N(2)-C(7)-C(8) -0.6(4) 

N(2)-C(7)-C(8)-C(9) -177.3(3) 

C(12)-C(7)-C(8)-C(9) -0.1(5) 

N(2)-C(7)-C(8)-C(5) 0.8(4) 

C(12)-C(7)-C(8)-C(5) 178.0(3) 

C(6)-C(5)-C(8)-C(9) 177.0(4) 

C(4)-C(5)-C(8)-C(9) -7.3(6) 

C(6)-C(5)-C(8)-C(7) -0.7(4) 
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C(4)-C(5)-C(8)-C(7) 175.0(3) 

C(7)-C(8)-C(9)-C(10) 0.2(5) 

C(5)-C(8)-C(9)-C(10) -177.3(4) 

C(8)-C(9)-C(10)-C(11) -0.6(7) 

C(9)-C(10)-C(11)-C(12) 1.0(9) 

C(10)-C(11)-C(12)-C(7) -0.9(8) 

N(2)-C(7)-C(12)-C(11) 176.9(4) 

C(8)-C(7)-C(12)-C(11) 0.5(6) 

C(1)-N(1)-C(13)-O(1) 170.7(3) 

C(4)-N(1)-C(13)-O(1) 9.3(5) 

C(1)-N(1)-C(13)-O(2) -9.4(4) 

C(4)-N(1)-C(13)-O(2) -170.8(3) 

C(14)-O(2)-C(13)-O(1) -15.1(5) 

C(14)-O(2)-C(13)-N(1) 165.0(3) 

C(13)-O(2)-C(14)-C(15) 65.9(5) 

C(13)-O(2)-C(14)-C(17) -58.3(5) 

C(13)-O(2)-C(14)-C(16) -175.2(4) 

O(3)-Si(1)-C(20)-C(21) -54.4(6) 

C(18)-Si(1)-C(20)-C(21) -174.8(6) 

C(19)-Si(1)-C(20)-C(21) 64.3(6) 

O(3)-Si(1)-C(20)-C(23) -178.6(4) 

C(18)-Si(1)-C(20)-C(23) 61.0(5) 

C(19)-Si(1)-C(20)-C(23) -59.9(5) 

O(3)-Si(1)-C(20)-C(22) 64.9(4) 

C(18)-Si(1)-C(20)-C(22) -55.5(4) 

C(19)-Si(1)-C(20)-C(22) -176.4(4) 

________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  
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 Table 7.  Hydrogen bonds for mo_dd21076_0m  [Å and °]. 

____________________________________________________________________________  

D-H...A d(D-H) d(H...A) d(D...A) <(DHA) 

____________________________________________________________________________  

 C(17)-H(17C)...O(1) 0.96 2.50 3.059(6) 117.1 

 C(15)-H(15A)...O(1) 0.96 2.40 3.017(6) 121.4 

 N(2)-H(2)...O(1)#1 0.86 2.16 2.984(4) 161.2 

____________________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 x-1/2,-y+3/2,-z+1       
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The single crystal of compound 12g was prepared from its solution in petroleum 

ether/ethylacetate (5:1) by slow evaporation of the solvent. 

 

 

 

 

 
CCDC2171350 contains the supplementary crystallographic data for this paper. 

These data can be obtained free of charge from 

The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif. 

 

ORTEP drawing of the X-ray crystallographic structure of compound 12g (50% probability 

ellipsoids, mo_ddz21073_0m is the original test number for 12g): 
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  Table 1.  Crystal data and structure refinement for mo_ddz21073_0m. 

Identification code  mo_ddz21073_0m 

Empirical formula  C27 H44 N2 O3 Si 

Formula weight  472.73 

Temperature  213(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P 21 

Unit cell dimensions a = 10.2060(5) Å = 90°. 

 b = 11.4624(6) Å = 106.937(2)°. 

 c = 12.4467(6) Å  = 90°. 

Volume 1392.92(12) Å3 

Z 2 

Density (calculated) 1.127 Mg/m3 

Absorption coefficient 0.113 mm-1 

F(000) 516 

Crystal size 0.200 x 0.160 x 0.120 mm3 

Theta range for data collection 2.466 to 25.999°. 

Index ranges -12<=h<=12, -14<=k<=14, -15<=l<=15 

Reflections collected 22950 

Independent reflections 5418 [R(int) = 0.0323] 

Completeness to theta = 25.242° 99.2 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7456 and 0.6882 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 5418 / 119 / 368 

Goodness-of-fit on F2 1.044 

Final R indices [I>2sigma(I)] R1 = 0.0400, wR2 = 0.1032 

R indices (all data) R1 = 0.0435, wR2 = 0.1071 

Absolute structure parameter 0.03(4) 

Extinction coefficient 0.025(10) 

Largest diff. peak and hole 0.314 and -0.242 e.Å-3 
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 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for mo_ddz21073_0m.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

Si(1) 3631(1) 3840(1) 3696(1) 50(1) 

O(1) 2784(2) 3568(2) 9216(1) 36(1) 

O(2) 886(2) 4185(2) 7861(2) 39(1) 

O(3) 3313(2) 4474(2) 4782(1) 40(1) 

N(1) 6160(3) 6315(2) 9817(2) 48(1) 

N(2) 2917(2) 4212(2) 7536(2) 29(1) 

C(1) 6789(3) 5373(3) 10407(2) 43(1) 

C(2) 7769(3) 5303(4) 11456(3) 60(1) 

C(3) 8192(4) 4225(4) 11867(3) 69(1) 

C(4) 7679(4) 3212(4) 11265(3) 64(1) 

C(5) 6701(3) 3260(3) 10228(2) 45(1) 

C(6) 6242(2) 4359(3) 9788(2) 34(1) 

C(7) 5240(2) 4755(2) 8781(2) 31(1) 

C(8) 5237(3) 5936(3) 8840(2) 41(1) 

C(9) 4412(2) 3995(2) 7840(2) 30(1) 

C(10) 4711(2) 4199(3) 6715(2) 36(1) 

C(11) 3367(2) 3949(2) 5826(2) 32(1) 

C(12) 2276(2) 4448(2) 6334(2) 28(1) 

C(13) 1954(3) 5740(2) 6086(2) 35(1) 

C(14) 831(4) 5980(3) 4995(3) 52(1) 

C(15) 862(6) 7239(4) 4660(4) 94(2) 

C(16) -588(4) 5670(4) 5088(4) 73(1) 

C(17) 2231(2) 3954(2) 8283(2) 28(1) 

C(18) -34(3) 4137(3) 8585(2) 41(1) 

C(19) -46(4) 2933(4) 9063(4) 70(1) 

C(20) 397(4) 5066(4) 9481(3) 69(1) 

C(21) -1411(3) 4424(4) 7772(3) 66(1) 

C(22) 4638(17) 2553(12) 4015(10) 106(5) 

C(23) 1831(11) 3282(10) 2743(8) 103(4) 

C(24) 4106(15) 4999(17) 2881(15) 54(2) 

C(25) 3214(9) 6059(6) 2678(7) 64(2) 
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C(26) 4220(20) 4614(12) 1735(14) 57(3) 

C(27) 5607(11) 5317(11) 3684(9) 78(2) 

C(22') 5516(15) 3152(13) 4314(10) 104(5) 

C(23') 2560(20) 2609(15) 3142(13) 105(5) 

C(24') 3980(20) 5030(30) 2790(20) 58(2) 

C(25') 2542(15) 5672(13) 2425(11) 80(3) 

C(26') 4240(30) 4343(19) 1780(20) 55(3) 

C(27') 5256(13) 5781(9) 3346(9) 75(2) 

________________________________________________________________________________ 
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 Table 3.   Bond lengths [Å] and angles [°] for  mo_ddz21073_0m. 

_____________________________________________________  

Si(1)-O(3)  1.6470(18) 

Si(1)-C(22)  1.776(10) 

Si(1)-C(23')  1.794(13) 

Si(1)-C(24)  1.82(2) 

Si(1)-C(24')  1.87(4) 

Si(1)-C(23)  1.980(9) 

Si(1)-C(22')  2.014(11) 

O(1)-C(17)  1.216(3) 

O(2)-C(17)  1.346(3) 

O(2)-C(18)  1.480(3) 

O(3)-C(11)  1.419(3) 

N(1)-C(1)  1.357(4) 

N(1)-C(8)  1.374(4) 

N(1)-H(1)  0.8700 

N(2)-C(17)  1.350(3) 

N(2)-C(12)  1.473(3) 

N(2)-C(9)  1.482(3) 

C(1)-C(2)  1.397(4) 

C(1)-C(6)  1.416(4) 

C(2)-C(3)  1.359(6) 

C(2)-H(2)  0.9400 

C(3)-C(4)  1.398(6) 

C(3)-H(3)  0.9400 

C(4)-C(5)  1.383(4) 

C(4)-H(4)  0.9400 

C(5)-C(6)  1.398(4) 

C(5)-H(5)  0.9400 

C(6)-C(7)  1.441(3) 

C(7)-C(8)  1.356(4) 

C(7)-C(9)  1.506(3) 

C(8)-H(8)  0.9400 

C(9)-C(10)  1.535(3) 

C(9)-H(9)  0.9900 

C(10)-C(11)  1.518(3) 
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C(10)-H(10A)  0.9800 

C(10)-H(10B)  0.9800 

C(11)-C(12)  1.542(3) 

C(11)-H(11)  0.9900 

C(12)-C(13)  1.529(3) 

C(12)-H(12)  0.9900 

C(13)-C(14)  1.524(4) 

C(13)-H(13A)  0.9800 

C(13)-H(13B)  0.9800 

C(14)-C(15)  1.505(6) 

C(14)-C(16)  1.529(5) 

C(14)-H(14)  0.9900 

C(15)-H(15A)  0.9700 

C(15)-H(15B)  0.9700 

C(15)-H(15C)  0.9700 

C(16)-H(16A)  0.9700 

C(16)-H(16B)  0.9700 

C(16)-H(16C)  0.9700 

C(18)-C(19)  1.505(5) 

C(18)-C(21)  1.509(4) 

C(18)-C(20)  1.511(5) 

C(19)-H(19A)  0.9700 

C(19)-H(19B)  0.9700 

C(19)-H(19C)  0.9700 

C(20)-H(20A)  0.9700 

C(20)-H(20B)  0.9700 

C(20)-H(20C)  0.9700 

C(21)-H(21A)  0.9700 

C(21)-H(21B)  0.9700 

C(21)-H(21C)  0.9700 

C(22)-H(22A)  0.9700 

C(22)-H(22B)  0.9700 

C(22)-H(22C)  0.9700 

C(23)-H(23A)  0.9700 

C(23)-H(23B)  0.9700 

C(23)-H(23C)  0.9700 
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C(24)-C(25)  1.495(17) 

C(24)-C(26)  1.529(17) 

C(24)-C(27)  1.608(14) 

C(25)-H(25A)  0.9700 

C(25)-H(25B)  0.9700 

C(25)-H(25C)  0.9700 

C(26)-H(26A)  0.9700 

C(26)-H(26B)  0.9700 

C(26)-H(26C)  0.9700 

C(27)-H(27A)  0.9700 

C(27)-H(27B)  0.9700 

C(27)-H(27C)  0.9700 

C(22')-H(22D)  0.9700 

C(22')-H(22E)  0.9700 

C(22')-H(22F)  0.9700 

C(23')-H(23D)  0.9700 

C(23')-H(23E)  0.9700 

C(23')-H(23F)  0.9700 

C(24')-C(27')  1.54(2) 

C(24')-C(26')  1.58(2) 

C(24')-C(25')  1.59(2) 

C(25')-H(25D)  0.9700 

C(25')-H(25E)  0.9700 

C(25')-H(25F)  0.9700 

C(26')-H(26D)  0.9700 

C(26')-H(26E)  0.9700 

C(26')-H(26F)  0.9700 

C(27')-H(27D)  0.9700 

C(27')-H(27E)  0.9700 

C(27')-H(27F)  0.9700 

 

O(3)-Si(1)-C(22) 115.0(4) 

O(3)-Si(1)-C(23') 114.8(5) 

O(3)-Si(1)-C(24) 106.5(5) 

C(22)-Si(1)-C(24) 120.0(7) 

O(3)-Si(1)-C(24') 106.8(8) 

150



C(23')-Si(1)-C(24') 123.0(9) 

O(3)-Si(1)-C(23) 105.3(4) 

C(22)-Si(1)-C(23) 103.9(7) 

C(24)-Si(1)-C(23) 104.6(5) 

O(3)-Si(1)-C(22') 104.7(4) 

C(23')-Si(1)-C(22') 104.2(9) 

C(24')-Si(1)-C(22') 100.8(8) 

C(17)-O(2)-C(18) 120.70(19) 

C(11)-O(3)-Si(1) 126.89(16) 

C(1)-N(1)-C(8) 108.7(2) 

C(1)-N(1)-H(1) 125.6 

C(8)-N(1)-H(1) 125.6 

C(17)-N(2)-C(12) 125.03(18) 

C(17)-N(2)-C(9) 119.32(18) 

C(12)-N(2)-C(9) 114.17(17) 

N(1)-C(1)-C(2) 130.4(3) 

N(1)-C(1)-C(6) 108.0(2) 

C(2)-C(1)-C(6) 121.5(3) 

C(3)-C(2)-C(1) 117.8(4) 

C(3)-C(2)-H(2) 121.1 

C(1)-C(2)-H(2) 121.1 

C(2)-C(3)-C(4) 121.7(3) 

C(2)-C(3)-H(3) 119.2 

C(4)-C(3)-H(3) 119.2 

C(5)-C(4)-C(3) 121.5(4) 

C(5)-C(4)-H(4) 119.2 

C(3)-C(4)-H(4) 119.2 

C(4)-C(5)-C(6) 118.0(3) 

C(4)-C(5)-H(5) 121.0 

C(6)-C(5)-H(5) 121.0 

C(5)-C(6)-C(1) 119.5(2) 

C(5)-C(6)-C(7) 134.1(3) 

C(1)-C(6)-C(7) 106.4(3) 

C(8)-C(7)-C(6) 106.2(2) 

C(8)-C(7)-C(9) 127.6(2) 

C(6)-C(7)-C(9) 126.2(2) 
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C(7)-C(8)-N(1) 110.6(3) 

C(7)-C(8)-H(8) 124.7 

N(1)-C(8)-H(8) 124.7 

N(2)-C(9)-C(7) 113.82(19) 

N(2)-C(9)-C(10) 101.85(18) 

C(7)-C(9)-C(10) 114.0(2) 

N(2)-C(9)-H(9) 109.0 

C(7)-C(9)-H(9) 109.0 

C(10)-C(9)-H(9) 109.0 

C(11)-C(10)-C(9) 104.99(19) 

C(11)-C(10)-H(10A) 110.7 

C(9)-C(10)-H(10A) 110.7 

C(11)-C(10)-H(10B) 110.7 

C(9)-C(10)-H(10B) 110.7 

H(10A)-C(10)-H(10B) 108.8 

O(3)-C(11)-C(10) 111.9(2) 

O(3)-C(11)-C(12) 112.24(19) 

C(10)-C(11)-C(12) 103.76(18) 

O(3)-C(11)-H(11) 109.6 

C(10)-C(11)-H(11) 109.6 

C(12)-C(11)-H(11) 109.6 

N(2)-C(12)-C(13) 112.9(2) 

N(2)-C(12)-C(11) 100.86(17) 

C(13)-C(12)-C(11) 114.5(2) 

N(2)-C(12)-H(12) 109.4 

C(13)-C(12)-H(12) 109.4 

C(11)-C(12)-H(12) 109.4 

C(14)-C(13)-C(12) 114.6(2) 

C(14)-C(13)-H(13A) 108.6 

C(12)-C(13)-H(13A) 108.6 

C(14)-C(13)-H(13B) 108.6 

C(12)-C(13)-H(13B) 108.6 

H(13A)-C(13)-H(13B) 107.6 

C(15)-C(14)-C(13) 110.4(4) 

C(15)-C(14)-C(16) 109.9(3) 

C(13)-C(14)-C(16) 112.0(3) 
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C(15)-C(14)-H(14) 108.1 

C(13)-C(14)-H(14) 108.1 

C(16)-C(14)-H(14) 108.1 

C(14)-C(15)-H(15A) 109.5 

C(14)-C(15)-H(15B) 109.5 

H(15A)-C(15)-H(15B) 109.5 

C(14)-C(15)-H(15C) 109.5 

H(15A)-C(15)-H(15C) 109.5 

H(15B)-C(15)-H(15C) 109.5 

C(14)-C(16)-H(16A) 109.5 

C(14)-C(16)-H(16B) 109.5 

H(16A)-C(16)-H(16B) 109.5 

C(14)-C(16)-H(16C) 109.5 

H(16A)-C(16)-H(16C) 109.5 

H(16B)-C(16)-H(16C) 109.5 

O(1)-C(17)-O(2) 125.5(2) 

O(1)-C(17)-N(2) 123.2(2) 

O(2)-C(17)-N(2) 111.25(19) 

O(2)-C(18)-C(19) 110.8(2) 

O(2)-C(18)-C(21) 102.5(2) 

C(19)-C(18)-C(21) 110.6(3) 

O(2)-C(18)-C(20) 108.9(2) 

C(19)-C(18)-C(20) 112.9(3) 

C(21)-C(18)-C(20) 110.8(3) 

C(18)-C(19)-H(19A) 109.5 

C(18)-C(19)-H(19B) 109.5 

H(19A)-C(19)-H(19B) 109.5 

C(18)-C(19)-H(19C) 109.5 

H(19A)-C(19)-H(19C) 109.5 

H(19B)-C(19)-H(19C) 109.5 

C(18)-C(20)-H(20A) 109.5 

C(18)-C(20)-H(20B) 109.5 

H(20A)-C(20)-H(20B) 109.5 

C(18)-C(20)-H(20C) 109.5 

H(20A)-C(20)-H(20C) 109.5 

H(20B)-C(20)-H(20C) 109.5 
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C(18)-C(21)-H(21A) 109.5 

C(18)-C(21)-H(21B) 109.5 

H(21A)-C(21)-H(21B) 109.5 

C(18)-C(21)-H(21C) 109.5 

H(21A)-C(21)-H(21C) 109.5 

H(21B)-C(21)-H(21C) 109.5 

Si(1)-C(22)-H(22A) 109.5 

Si(1)-C(22)-H(22B) 109.5 

H(22A)-C(22)-H(22B) 109.5 

Si(1)-C(22)-H(22C) 109.5 

H(22A)-C(22)-H(22C) 109.5 

H(22B)-C(22)-H(22C) 109.5 

Si(1)-C(23)-H(23A) 109.5 

Si(1)-C(23)-H(23B) 109.5 

H(23A)-C(23)-H(23B) 109.5 

Si(1)-C(23)-H(23C) 109.5 

H(23A)-C(23)-H(23C) 109.5 

H(23B)-C(23)-H(23C) 109.5 

C(25)-C(24)-C(26) 106.5(15) 

C(25)-C(24)-C(27) 110.1(12) 

C(26)-C(24)-C(27) 109.1(13) 

C(25)-C(24)-Si(1) 116.0(11) 

C(26)-C(24)-Si(1) 114.5(12) 

C(27)-C(24)-Si(1) 100.3(11) 

C(24)-C(25)-H(25A) 109.5 

C(24)-C(25)-H(25B) 109.5 

H(25A)-C(25)-H(25B) 109.5 

C(24)-C(25)-H(25C) 109.5 

H(25A)-C(25)-H(25C) 109.5 

H(25B)-C(25)-H(25C) 109.5 

C(24)-C(26)-H(26A) 109.5 

C(24)-C(26)-H(26B) 109.5 

H(26A)-C(26)-H(26B) 109.5 

C(24)-C(26)-H(26C) 109.5 

H(26A)-C(26)-H(26C) 109.5 

H(26B)-C(26)-H(26C) 109.5 
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C(24)-C(27)-H(27A) 109.5 

C(24)-C(27)-H(27B) 109.5 

H(27A)-C(27)-H(27B) 109.5 

C(24)-C(27)-H(27C) 109.5 

H(27A)-C(27)-H(27C) 109.5 

H(27B)-C(27)-H(27C) 109.5 

Si(1)-C(22')-H(22D) 109.5 

Si(1)-C(22')-H(22E) 109.5 

H(22D)-C(22')-H(22E) 109.5 

Si(1)-C(22')-H(22F) 109.5 

H(22D)-C(22')-H(22F) 109.5 

H(22E)-C(22')-H(22F) 109.5 

Si(1)-C(23')-H(23D) 109.5 

Si(1)-C(23')-H(23E) 109.5 

H(23D)-C(23')-H(23E) 109.5 

Si(1)-C(23')-H(23F) 109.5 

H(23D)-C(23')-H(23F) 109.5 

H(23E)-C(23')-H(23F) 109.5 

C(27')-C(24')-C(26') 109(2) 

C(27')-C(24')-C(25') 118(2) 

C(26')-C(24')-C(25') 111(2) 

C(27')-C(24')-Si(1) 114.9(16) 

C(26')-C(24')-Si(1) 102.8(18) 

C(25')-C(24')-Si(1) 100.7(16) 

C(24')-C(25')-H(25D) 109.5 

C(24')-C(25')-H(25E) 109.5 

H(25D)-C(25')-H(25E) 109.5 

C(24')-C(25')-H(25F) 109.5 

H(25D)-C(25')-H(25F) 109.5 

H(25E)-C(25')-H(25F) 109.5 

C(24')-C(26')-H(26D) 109.5 

C(24')-C(26')-H(26E) 109.5 

H(26D)-C(26')-H(26E) 109.5 

C(24')-C(26')-H(26F) 109.5 

H(26D)-C(26')-H(26F) 109.5 

H(26E)-C(26')-H(26F) 109.5 
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C(24')-C(27')-H(27D) 109.5 

C(24')-C(27')-H(27E) 109.5 

H(27D)-C(27')-H(27E) 109.5 

C(24')-C(27')-H(27F) 109.5 

H(27D)-C(27')-H(27F) 109.5 

H(27E)-C(27')-H(27F) 109.5 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  
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 Table 4.   Anisotropic displacement parameters  (Å2x 103) for mo_ddz21073_0m.  The anisotropic 

displacement factor exponent takes the form:  -22[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

Si(1) 86(1)  38(1) 38(1)  -1(1) 36(1)  8(1) 

O(1) 39(1)  43(1) 29(1)  8(1) 13(1)  3(1) 

O(2) 27(1)  59(1) 34(1)  7(1) 14(1)  0(1) 

O(3) 54(1)  44(1) 28(1)  4(1) 20(1)  14(1) 

N(1) 56(2)  42(1) 44(1)  -10(1) 12(1)  -12(1) 

N(2) 24(1)  38(1) 26(1)  2(1) 9(1)  2(1) 

C(1) 34(1)  62(2) 34(1)  -4(1) 13(1)  -10(1) 

C(2) 52(2)  91(3) 34(2)  -9(2) 9(1)  -15(2) 

C(3) 52(2)  113(4) 33(2)  4(2) -3(1)  2(2) 

C(4) 58(2)  87(3) 44(2)  21(2) 11(2)  21(2) 

C(5) 43(2)  56(2) 36(1)  8(1) 13(1)  8(1) 

C(6) 27(1)  50(2) 28(1)  0(1) 13(1)  0(1) 

C(7) 25(1)  39(1) 29(1)  0(1) 10(1)  1(1) 

C(8) 44(2)  41(2) 37(1)  0(1) 10(1)  -2(1) 

C(9) 28(1)  34(1) 29(1)  1(1) 10(1)  5(1) 

C(10) 31(1)  49(2) 34(1)  -1(1) 17(1)  6(1) 

C(11) 39(1)  32(1) 25(1)  1(1) 13(1)  6(1) 

C(12) 28(1)  32(1) 25(1)  1(1) 8(1)  0(1) 

C(13) 41(1)  31(1) 36(1)  1(1) 16(1)  5(1) 

C(14) 63(2)  57(2) 38(2)  10(1) 19(1)  30(2) 

C(15) 106(4)  80(3) 99(4)  53(3) 36(3)  40(3) 

C(16) 52(2)  85(3) 73(2)  5(2) 4(2)  19(2) 

C(17) 30(1)  27(1) 30(1)  1(1) 11(1)  1(1) 

C(18) 35(1)  56(2) 39(1)  0(1) 21(1)  -2(1) 

C(19) 60(2)  69(2) 97(3)  20(2) 49(2)  -7(2) 

C(20) 56(2)  86(3) 71(2)  -28(2) 28(2)  2(2) 

C(21) 31(1)  110(3) 61(2)  5(2) 22(1)  6(2) 

C(22) 172(13)  96(9) 68(6)  22(6) 63(8)  92(8) 

C(23) 129(9)  114(8) 75(6)  -22(5) 41(6)  -83(7) 

C(24) 76(3)  57(3) 43(3)  -4(3) 38(3)  1(3) 

C(25) 104(5)  42(3) 58(3)  11(3) 41(3)  0(3) 
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C(26) 77(4)  58(5) 42(3)  2(4) 28(3)  8(5) 

C(27) 78(5)  85(6) 73(5)  -12(4) 26(4)  -19(5) 

C(22') 144(11)  119(10) 74(7)  47(7) 70(8)  94(8) 

C(23') 144(12)  110(10) 78(8)  -46(7) 61(8)  -57(8) 

C(24') 82(4)  57(3) 44(4)  2(3) 35(3)  3(3) 

C(25') 108(6)  79(6) 59(5)  17(5) 35(5)  37(5) 

C(26') 83(5)  59(7) 39(4)  0(5) 43(4)  -1(6) 

C(27') 107(6)  59(5) 67(5)  2(4) 40(4)  -26(4) 

______________________________________________________________________________ 
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 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for mo_ddz21073_0m. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(1) 6316 7040 10023 57 

H(2) 8123 5980 11864 72 

H(3) 8847 4158 12573 83 

H(4) 8006 2482 11571 76 

H(5) 6355 2575 9831 53 

H(8) 4680 6427 8289 49 

H(9) 4591 3166 8057 36 

H(10A) 5002 5005 6658 44 

H(10B) 5431 3671 6634 44 

H(11) 3240 3095 5726 38 

H(12) 1423 3987 6065 34 

H(13A) 1678 6080 6709 42 

H(13B) 2792 6138 6054 42 

H(14) 1011 5491 4398 62 

H(15A) 687 7734 5235 141 

H(15B) 164 7372 3953 141 

H(15C) 1755 7422 4577 141 

H(16A) -589 4868 5338 110 

H(16B) -1261 5760 4360 110 

H(16C) -816 6185 5625 110 

H(19A) -247 2365 8459 105 

H(19B) -743 2892 9451 105 

H(19C) 843 2766 9587 105 

H(20A) 1318 4903 9952 103 

H(20B) -228 5067 9937 103 

H(20C) 379 5823 9128 103 

H(21A) -1372 5187 7446 98 

H(21B) -2102 4427 8168 98 

H(21C) -1645 3843 7181 98 

H(22A) 5476 2717 4606 159 
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H(22B) 4862 2289 3349 159 

H(22C) 4127 1950 4264 159 

H(23A) 1338 2914 3211 155 

H(23B) 1969 2720 2203 155 

H(23C) 1305 3937 2347 155 

H(25A) 2343 5877 2135 96 

H(25B) 3659 6682 2390 96 

H(25C) 3061 6304 3378 96 

H(26A) 3385 4216 1325 85 

H(26B) 4991 4089 1840 85 

H(26C) 4353 5293 1314 85 

H(27A) 6020 5904 3324 117 

H(27B) 6174 4621 3819 117 

H(27C) 5534 5617 4393 117 

H(22D) 6135 3740 4741 157 

H(22E) 5844 2885 3699 157 

H(22F) 5478 2498 4799 157 

H(23D) 2516 2102 3754 157 

H(23E) 2944 2183 2631 157 

H(23F) 1649 2878 2742 157 

H(25D) 2387 6058 3071 120 

H(25E) 1824 5103 2129 120 

H(25F) 2534 6246 1851 120 

H(26D) 4217 4882 1170 83 

H(26E) 3529 3759 1515 83 

H(26F) 5126 3965 2018 83 

H(27D) 6077 5329 3402 112 

H(27E) 5239 6014 4091 112 

H(27F) 5253 6470 2893 112 

________________________________________________________________________________ 
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 Table 6.  Torsion angles [°] for mo_ddz21073_0m. 

________________________________________________________________  

C(22)-Si(1)-O(3)-C(11) -21.2(7) 

C(23')-Si(1)-O(3)-C(11) 58.8(8) 

C(24)-Si(1)-O(3)-C(11) -156.7(5) 

C(24')-Si(1)-O(3)-C(11) -161.1(7) 

C(23)-Si(1)-O(3)-C(11) 92.6(4) 

C(22')-Si(1)-O(3)-C(11) -54.8(5) 

C(8)-N(1)-C(1)-C(2) -178.0(3) 

C(8)-N(1)-C(1)-C(6) -0.4(3) 

N(1)-C(1)-C(2)-C(3) 177.8(3) 

C(6)-C(1)-C(2)-C(3) 0.4(5) 

C(1)-C(2)-C(3)-C(4) 0.4(5) 

C(2)-C(3)-C(4)-C(5) -0.9(6) 

C(3)-C(4)-C(5)-C(6) 0.5(5) 

C(4)-C(5)-C(6)-C(1) 0.3(4) 

C(4)-C(5)-C(6)-C(7) -178.1(3) 

N(1)-C(1)-C(6)-C(5) -178.6(2) 

C(2)-C(1)-C(6)-C(5) -0.7(4) 

N(1)-C(1)-C(6)-C(7) 0.1(3) 

C(2)-C(1)-C(6)-C(7) 178.0(3) 

C(5)-C(6)-C(7)-C(8) 178.7(3) 

C(1)-C(6)-C(7)-C(8) 0.2(3) 

C(5)-C(6)-C(7)-C(9) -3.5(4) 

C(1)-C(6)-C(7)-C(9) 178.0(2) 

C(6)-C(7)-C(8)-N(1) -0.4(3) 

C(9)-C(7)-C(8)-N(1) -178.2(2) 

C(1)-N(1)-C(8)-C(7) 0.5(3) 

C(17)-N(2)-C(9)-C(7) -66.3(3) 

C(12)-N(2)-C(9)-C(7) 126.9(2) 

C(17)-N(2)-C(9)-C(10) 170.6(2) 

C(12)-N(2)-C(9)-C(10) 3.8(3) 

C(8)-C(7)-C(9)-N(2) -54.8(3) 

C(6)-C(7)-C(9)-N(2) 127.9(2) 

C(8)-C(7)-C(9)-C(10) 61.5(3) 

C(6)-C(7)-C(9)-C(10) -115.9(3) 
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N(2)-C(9)-C(10)-C(11) -25.7(3) 

C(7)-C(9)-C(10)-C(11) -148.7(2) 

Si(1)-O(3)-C(11)-C(10) 98.2(3) 

Si(1)-O(3)-C(11)-C(12) -145.65(19) 

C(9)-C(10)-C(11)-O(3) 159.3(2) 

C(9)-C(10)-C(11)-C(12) 38.1(3) 

C(17)-N(2)-C(12)-C(13) 90.3(3) 

C(9)-N(2)-C(12)-C(13) -103.8(2) 

C(17)-N(2)-C(12)-C(11) -147.0(2) 

C(9)-N(2)-C(12)-C(11) 18.9(3) 

O(3)-C(11)-C(12)-N(2) -155.1(2) 

C(10)-C(11)-C(12)-N(2) -34.1(2) 

O(3)-C(11)-C(12)-C(13) -33.5(3) 

C(10)-C(11)-C(12)-C(13) 87.5(2) 

N(2)-C(12)-C(13)-C(14) -157.1(2) 

C(11)-C(12)-C(13)-C(14) 88.2(3) 

C(12)-C(13)-C(14)-C(15) -164.0(3) 

C(12)-C(13)-C(14)-C(16) 73.2(3) 

C(18)-O(2)-C(17)-O(1) 8.9(4) 

C(18)-O(2)-C(17)-N(2) -170.8(2) 

C(12)-N(2)-C(17)-O(1) 166.8(2) 

C(9)-N(2)-C(17)-O(1) 1.5(4) 

C(12)-N(2)-C(17)-O(2) -13.5(3) 

C(9)-N(2)-C(17)-O(2) -178.8(2) 

C(17)-O(2)-C(18)-C(19) -60.9(3) 

C(17)-O(2)-C(18)-C(21) -178.9(3) 

C(17)-O(2)-C(18)-C(20) 63.8(3) 

O(3)-Si(1)-C(24)-C(25) -45.9(10) 

C(22)-Si(1)-C(24)-C(25) -178.7(9) 

C(23')-Si(1)-C(24)-C(25) 93.4(13) 

C(24')-Si(1)-C(24)-C(25) 49(16) 

C(23)-Si(1)-C(24)-C(25) 65.4(11) 

C(22')-Si(1)-C(24)-C(25) -153.5(10) 

O(3)-Si(1)-C(24)-C(26) -170.6(11) 

C(22)-Si(1)-C(24)-C(26) 56.6(15) 

C(23')-Si(1)-C(24)-C(26) -31.4(17) 
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C(24')-Si(1)-C(24)-C(26) -75(16) 

C(23)-Si(1)-C(24)-C(26) -59.4(13) 

C(22')-Si(1)-C(24)-C(26) 81.8(13) 

O(3)-Si(1)-C(24)-C(27) 72.7(8) 

C(22)-Si(1)-C(24)-C(27) -60.1(11) 

C(23')-Si(1)-C(24)-C(27) -148.0(10) 

C(24')-Si(1)-C(24)-C(27) 168(17) 

C(23)-Si(1)-C(24)-C(27) -176.1(8) 

C(22')-Si(1)-C(24)-C(27) -34.9(9) 

O(3)-Si(1)-C(24')-C(27') 63.1(15) 

C(22)-Si(1)-C(24')-C(27') -72.9(18) 

C(23')-Si(1)-C(24')-C(27') -160.9(13) 

C(24)-Si(1)-C(24')-C(27') -23(15) 

C(23)-Si(1)-C(24')-C(27') 172.8(14) 

C(22')-Si(1)-C(24')-C(27') -46.0(16) 

O(3)-Si(1)-C(24')-C(26') -178.8(15) 

C(22)-Si(1)-C(24')-C(26') 45.2(19) 

C(23')-Si(1)-C(24')-C(26') -43(2) 

C(24)-Si(1)-C(24')-C(26') 95(17) 

C(23)-Si(1)-C(24')-C(26') -69.1(17) 

C(22')-Si(1)-C(24')-C(26') 72.1(17) 

O(3)-Si(1)-C(24')-C(25') -64.2(12) 

C(22)-Si(1)-C(24')-C(25') 159.7(10) 

C(23')-Si(1)-C(24')-C(25') 71.8(16) 

C(24)-Si(1)-C(24')-C(25') -150(17) 

C(23)-Si(1)-C(24')-C(25') 45.5(13) 

C(22')-Si(1)-C(24')-C(25') -173.4(11) 

________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  
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 Table 7.  Hydrogen bonds for mo_ddz21073_0m  [Å and °]. 

____________________________________________________________________________  

D-H...A d(D-H) d(H...A) d(D...A) <(DHA) 

____________________________________________________________________________  

 N(1)-H(1)...O(1)#1 0.87 2.07 2.920(3) 163.6 

 C(19)-H(19C)...O(1) 0.97 2.35 2.931(4) 117.9 

 C(20)-H(20A)...O(1) 0.97 2.49 3.075(4) 118.4 

____________________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x+1,y+1/2,-z+2       
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