Appendix 5


Appendix 5:  X-ray diffraction data for compound 137.
Table 1:  Crystal data and structure refinement for 137.

Empirical formula 
C21 H28 N2 O2 Si

Formula weight 
368.54

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P2(1)

Unit cell dimensions
a = 6.9301(2) Å
= 90°.


b = 18.2706(6) Å
= 96.2190(10)°.


c = 16.8702(6) Å
 = 90°.

Volume
2123.49(12) Å3
Z
4

Density (calculated)
1.153 Mg/m3
Absorption coefficient
0.127 mm-1
F(000)
792

Crystal size
0.5 x 0.4 x 0.3 mm3
Theta range for data collection
1.65 to 27.50°.

Index ranges
-8<=h<=8, -23<=k<=23, -21<=l<=20

Reflections collected
18932

Independent reflections
5000 [R(int) = 0.0271]

Completeness to theta = 27.50°
99.7 % 

Absorption correction
Semi-empirical from equivalents

Max. and min. transmission
0.959 and 0.940

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5000 / 1 / 469

Goodness-of-fit on F2
1.064

Final R indices [I>2sigma(I)]
R1 = 0.0324, wR2 = 0.0832

R indices (all data)
R1 = 0.0364, wR2 = 0.0858

Absolute structure parameter
0

Extinction coefficient
0

Largest diff. peak and hole
0.368 and -0.201 e.Å-3
Table 2:  Bond lengths [Å] and angles [°] for 137.

_____________________________________________________ 

Si(1)-C(2) 
1.863(2)

Si(1)-C(3) 
1.872(2)

Si(1)-C(1) 
1.879(3)

Si(1)-C(4) 
1.902(2)

C(1)-H(1B) 
0.9800

C(1)-H(1C) 
0.9800

C(1)-H(1D) 
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)-C(5) 
1.412(3)

C(4)-C(9) 
1.414(3)

C(5)-C(6) 
1.391(3)

C(5)-H(5A) 
0.9500

C(6)-C(7) 
1.380(3)

C(6)-H(6A) 
0.9500

C(7)-C(8) 
1.396(3)

C(7)-H(7A) 
0.9500

C(8)-C(9) 
1.402(3)

C(8)-H(8A) 
0.9500

C(9)-C(10) 
1.485(3)

C(10)-N(1) 
1.320(3)

C(10)-N(2) 
1.379(3)

N(1)-C(11) 
1.394(3)

C(11)-C(12) 
1.402(3)

C(11)-C(16) 
1.413(3)

C(12)-C(13) 
1.388(3)

C(12)-H(12A) 
0.9500

C(13)-C(14) 
1.398(4)

C(13)-H(13A) 
0.9500

C(14)-C(15) 
1.391(3)

C(14)-H(14A) 
0.9500

C(15)-C(16) 
1.392(3)

C(15)-H(15A) 
0.9500

C(16)-N(2) 
1.392(3)

N(2)-C(17) 
1.464(3)

C(17)-C(18) 
1.522(3)

C(17)-H(17A) 
0.9900

C(17)-H(17B) 
0.9900

C(18)-O(1) 
1.422(3)

C(18)-H(18A) 
0.9900

C(18)-H(18B) 
0.9900

O(1)-C(19) 
1.426(3)

C(19)-C(20) 
1.502(4)

C(19)-H(19A) 
0.9900

C(19)-H(19B) 
0.9900

C(20)-O(2) 
1.406(3)

C(20)-H(20A) 
0.9900

C(20)-H(20B) 
0.9900

O(2)-C(21) 
1.415(3)

C(21)-H(21A) 
0.9800

C(21)-H(21B) 
0.9800

C(21)-H(21C) 
0.9800

Si(2)-C(24) 
1.866(2)

Si(2)-C(23) 
1.872(2)

Si(2)-C(22) 
1.878(3)

Si(2)-C(25) 
1.897(2)

C(22)-H(22A) 
0.9800

C(22)-H(22B) 
0.9800

C(22)-H(22C) 
0.9800

C(23)-H(23A) 
0.9800

C(23)-H(23B) 
0.9800

C(23)-H(23C) 
0.9800

C(24)-H(24A) 
0.9800

C(24)-H(24B) 
0.9800

C(24)-H(24C) 
0.9800

C(25)-C(26) 
1.408(3)

C(25)-C(30) 
1.421(3)

C(26)-C(27) 
1.393(3)

C(26)-H(26A) 
0.9500

C(27)-C(28) 
1.382(3)

C(27)-H(27A) 
0.9500

C(28)-C(29) 
1.393(3)

C(28)-H(28A) 
0.9500

C(29)-C(30) 
1.400(3)

C(29)-H(29A) 
0.9500

C(30)-C(31) 
1.487(3)

C(31)-N(3) 
1.320(3)

C(31)-N(4) 
1.381(3)

N(3)-C(32) 
1.393(3)

C(32)-C(37) 
1.402(3)

C(32)-C(33) 
1.403(3)

C(33)-C(34) 
1.387(3)

C(33)-H(33A) 
0.9500

C(34)-C(35) 
1.401(4)

C(34)-H(34A) 
0.9500

C(35)-C(36) 
1.392(3)

C(35)-H(35A) 
0.9500

C(36)-C(37) 
1.398(3)

C(36)-H(36A) 
0.9500

C(37)-N(4) 
1.392(3)

N(4)-C(38) 
1.469(3)

C(38)-C(39) 
1.524(3)

C(38)-H(38A) 
0.9900

C(38)-H(38B) 
0.9900

C(39)-O(3) 
1.418(3)

C(39)-H(39A) 
0.9900

C(39)-H(39B) 
0.9900

O(3)-C(40) 
1.416(3)

C(40)-C(41) 
1.504(4)

C(40)-H(40A) 
0.9900

C(40)-H(40B) 
0.9900

C(41)-O(4) 
1.418(3)

C(41)-H(41A) 
0.9900

C(41)-H(41B) 
0.9900

O(4)-C(42) 
1.415(3)

C(42)-H(42A) 
0.9800

C(42)-H(42B) 
0.9800

C(42)-H(42C) 
0.9800

C(2)-Si(1)-C(3)
110.86(12)

C(2)-Si(1)-C(1)
107.60(12)

C(3)-Si(1)-C(1)
107.83(13)

C(2)-Si(1)-C(4)
112.45(10)

C(3)-Si(1)-C(4)
110.24(10)

C(1)-Si(1)-C(4)
107.66(11)

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

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

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

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

H(1B)-C(1)-H(1D)
109.5

H(1C)-C(1)-H(1D)
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

C(5)-C(4)-C(9)
116.40(19)

C(5)-C(4)-Si(1)
118.34(16)

C(9)-C(4)-Si(1)
125.22(15)

C(6)-C(5)-C(4)
122.2(2)

C(6)-C(5)-H(5A)
118.9

C(4)-C(5)-H(5A)
118.9

C(7)-C(6)-C(5)
120.4(2)

C(7)-C(6)-H(6A)
119.8

C(5)-C(6)-H(6A)
119.8

C(6)-C(7)-C(8)
119.5(2)

C(6)-C(7)-H(7A)
120.3

C(8)-C(7)-H(7A)
120.3

C(7)-C(8)-C(9)
120.3(2)

C(7)-C(8)-H(8A)
119.8

C(9)-C(8)-H(8A)
119.8

C(8)-C(9)-C(4)
121.25(19)

C(8)-C(9)-C(10)
118.89(19)

C(4)-C(9)-C(10)
119.79(19)

N(1)-C(10)-N(2)
113.51(18)

N(1)-C(10)-C(9)
122.80(19)

N(2)-C(10)-C(9)
123.66(18)

C(10)-N(1)-C(11)
104.71(17)

N(1)-C(11)-C(12)
129.9(2)

N(1)-C(11)-C(16)
110.28(18)

C(12)-C(11)-C(16)
119.8(2)

C(13)-C(12)-C(11)
117.6(2)

C(13)-C(12)-H(12A)
121.2

C(11)-C(12)-H(12A)
121.2

C(12)-C(13)-C(14)
121.7(2)

C(12)-C(13)-H(13A)
119.2

C(14)-C(13)-H(13A)
119.2

C(15)-C(14)-C(13)
122.0(2)

C(15)-C(14)-H(14A)
119.0

C(13)-C(14)-H(14A)
119.0

C(14)-C(15)-C(16)
116.1(2)

C(14)-C(15)-H(15A)
121.9

C(16)-C(15)-H(15A)
121.9

N(2)-C(16)-C(15)
132.2(2)

N(2)-C(16)-C(11)
105.01(18)

C(15)-C(16)-C(11)
122.8(2)

C(10)-N(2)-C(16)
106.47(17)

C(10)-N(2)-C(17)
128.95(18)

C(16)-N(2)-C(17)
124.50(18)

N(2)-C(17)-C(18)
113.30(18)

N(2)-C(17)-H(17A)
108.9

C(18)-C(17)-H(17A)
108.9

N(2)-C(17)-H(17B)
108.9

C(18)-C(17)-H(17B)
108.9

H(17A)-C(17)-H(17B)
107.7

O(1)-C(18)-C(17)
108.67(18)

O(1)-C(18)-H(18A)
110.0

C(17)-C(18)-H(18A)
110.0

O(1)-C(18)-H(18B)
110.0

C(17)-C(18)-H(18B)
110.0

H(18A)-C(18)-H(18B)
108.3

C(18)-O(1)-C(19)
112.80(17)

O(1)-C(19)-C(20)
108.7(2)

O(1)-C(19)-H(19A)
110.0

C(20)-C(19)-H(19A)
110.0

O(1)-C(19)-H(19B)
110.0

C(20)-C(19)-H(19B)
110.0

H(19A)-C(19)-H(19B)
108.3

O(2)-C(20)-C(19)
108.6(2)

O(2)-C(20)-H(20A)
110.0

C(19)-C(20)-H(20A)
110.0

O(2)-C(20)-H(20B)
110.0

C(19)-C(20)-H(20B)
110.0

H(20A)-C(20)-H(20B)
108.3

C(20)-O(2)-C(21)
113.4(2)

O(2)-C(21)-H(21A)
109.5

O(2)-C(21)-H(21B)
109.5

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

O(2)-C(21)-H(21C)
109.5

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

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

C(24)-Si(2)-C(23)
110.07(11)

C(24)-Si(2)-C(22)
106.86(12)

C(23)-Si(2)-C(22)
108.89(12)

C(24)-Si(2)-C(25)
114.84(10)

C(23)-Si(2)-C(25)
109.58(10)

C(22)-Si(2)-C(25)
106.37(10)

Si(2)-C(22)-H(22A)
109.5

Si(2)-C(22)-H(22B)
109.5

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

Si(2)-C(22)-H(22C)
109.5

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

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

Si(2)-C(23)-H(23A)
109.5

Si(2)-C(23)-H(23B)
109.5

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

Si(2)-C(23)-H(23C)
109.5

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

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

Si(2)-C(24)-H(24A)
109.5

Si(2)-C(24)-H(24B)
109.5

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

Si(2)-C(24)-H(24C)
109.5

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

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

C(26)-C(25)-C(30)
116.07(19)

C(26)-C(25)-Si(2)
117.96(16)

C(30)-C(25)-Si(2)
125.53(15)

C(27)-C(26)-C(25)
122.6(2)

C(27)-C(26)-H(26A)
118.7

C(25)-C(26)-H(26A)
118.7

C(28)-C(27)-C(26)
119.9(2)

C(28)-C(27)-H(27A)
120.1

C(26)-C(27)-H(27A)
120.1

C(27)-C(28)-C(29)
119.8(2)

C(27)-C(28)-H(28A)
120.1

C(29)-C(28)-H(28A)
120.1

C(28)-C(29)-C(30)
120.3(2)

C(28)-C(29)-H(29A)
119.8

C(30)-C(29)-H(29A)
119.8

C(29)-C(30)-C(25)
121.30(19)

C(29)-C(30)-C(31)
119.19(18)

C(25)-C(30)-C(31)
119.50(18)

N(3)-C(31)-N(4)
113.39(18)

N(3)-C(31)-C(30)
123.14(18)

N(4)-C(31)-C(30)
123.46(18)

C(31)-N(3)-C(32)
104.62(17)

N(3)-C(32)-C(37)
110.48(18)

N(3)-C(32)-C(33)
129.8(2)

C(37)-C(32)-C(33)
119.7(2)

C(34)-C(33)-C(32)
117.5(2)

C(34)-C(33)-H(33A)
121.3

C(32)-C(33)-H(33A)
121.3

C(33)-C(34)-C(35)
121.9(2)

C(33)-C(34)-H(34A)
119.0

C(35)-C(34)-H(34A)
119.0

C(36)-C(35)-C(34)
121.8(2)

C(36)-C(35)-H(35A)
119.1

C(34)-C(35)-H(35A)
119.1

C(35)-C(36)-C(37)
115.7(2)

C(35)-C(36)-H(36A)
122.1

C(37)-C(36)-H(36A)
122.1

N(4)-C(37)-C(36)
131.3(2)

N(4)-C(37)-C(32)
105.34(18)

C(36)-C(37)-C(32)
123.4(2)

C(31)-N(4)-C(37)
106.14(17)

C(31)-N(4)-C(38)
129.76(18)

C(37)-N(4)-C(38)
123.84(18)

N(4)-C(38)-C(39)
114.01(18)

N(4)-C(38)-H(38A)
108.8

C(39)-C(38)-H(38A)
108.8

N(4)-C(38)-H(38B)
108.8

C(39)-C(38)-H(38B)
108.8

H(38A)-C(38)-H(38B)
107.6

O(3)-C(39)-C(38)
109.38(18)

O(3)-C(39)-H(39A)
109.8

C(38)-C(39)-H(39A)
109.8

O(3)-C(39)-H(39B)
109.8

C(38)-C(39)-H(39B)
109.8

H(39A)-C(39)-H(39B)
108.2

C(40)-O(3)-C(39)
114.08(17)

O(3)-C(40)-C(41)
109.1(2)

O(3)-C(40)-H(40A)
109.9

C(41)-C(40)-H(40A)
109.9

O(3)-C(40)-H(40B)
109.9

C(41)-C(40)-H(40B)
109.9

H(40A)-C(40)-H(40B)
108.3

O(4)-C(41)-C(40)
109.0(2)

O(4)-C(41)-H(41A)
109.9

C(40)-C(41)-H(41A)
109.9

O(4)-C(41)-H(41B)
109.9

C(40)-C(41)-H(41B)
109.9

H(41A)-C(41)-H(41B)
108.3

C(42)-O(4)-C(41)
111.5(2)

O(4)-C(42)-H(42A)
109.5

O(4)-C(42)-H(42B)
109.5

H(42A)-C(42)-H(42B)
109.5

O(4)-C(42)-H(42C)
109.5

H(42A)-C(42)-H(42C)
109.5

H(42B)-C(42)-H(42C)
109.5

Table 3:  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) for 137.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor.
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x
y
z
U(eq)

_________________________________________________________________________

Si(1)
9328(1)
606(1)
5535(1)
22(1)

C(1)
9801(4)
-255(2)
4978(2)
34(1)

C(2)
11078(3)
1312(2)
5262(2)
30(1)

C(3)
6768(3)
895(2)
5221(2)
31(1)

C(4)
9649(3)
382(1)
6643(1)
19(1)

C(5)
10633(3)
-269(1)
6892(1)
23(1)

C(6)
10880(3)
-487(1)
7687(2)
24(1)

C(7)
10113(3)
-74(1)
8262(1)
24(1)

C(8)
9122(3)
573(1)
8043(1)
21(1)

C(9)
8916(3)
804(1)
7246(1)
19(1)

C(10)
7996(3)
1523(1)
7044(1)
19(1)

N(1)
8950(3)
2079(1)
6774(1)
21(1)

C(11)
7560(3)
2628(1)
6623(1)
20(1)

C(12)
7743(4)
3336(1)
6318(1)
25(1)

C(13)
6083(4)
3765(1)
6211(1)
29(1)

C(14)
4286(4)
3506(1)
6393(1)
29(1)

C(15)
4063(3)
2807(1)
6699(1)
26(1)

C(16)
5737(3)
2382(1)
6818(1)
20(1)

N(2)
6063(2)
1671(1)
7098(1)
19(1)

C(17)
4559(3)
1189(1)
7351(1)
22(1)

C(18)
3942(3)
1389(1)
8163(1)
26(1)

O(1)
5513(2)
1244(1)
8756(1)
25(1)

C(19)
4951(4)
1259(2)
9545(2)
33(1)

C(20)
6637(4)
1011(1)
10116(2)
33(1)

O(2)
7031(3)
274(1)
9955(1)
44(1)

C(21)
8684(5)
-4(2)

10426(2)
50(1)

Si(2)
5379(1)
2941(1)
3470(1)
20(1)

C(22)
4697(4)
3774(2)
4029(2)
33(1)

C(23)
7934(3)
2678(1)
3833(1)
27(1)

C(24)
3677(3)
2196(2)
3694(1)
30(1)

C(25)
5230(3)
3215(1)
2380(1)
17(1)

C(26)
4288(3)
3877(1)
2150(1)
21(1)

C(27)
4325(3)
4180(1)
1394(1)
23(1)

C(28)
5310(3)
3827(1)
836(1)
22(1)

C(29)
6232(3)
3163(1)
1027(1)
20(1)

C(30)
6186(3)
2856(1)
1786(1)
17(1)

C(31)
7118(3)
2134(1)
1964(1)
18(1)

N(3)
6183(3)
1565(1)
2218(1)
21(1)

C(32)
7583(3)
1018(1)
2336(1)
21(1)

C(33)
7412(4)
294(1)
2597(2)
28(1)

C(34)
9073(4)
-135(1)
2666(2)
32(1)

C(35)
10871(4)
141(1)
2499(2)
31(1)

C(36)
11076(3)
854(1)
2230(1)
25(1)

C(37)
9382(3)
1275(1)
2145(1)
20(1)

N(4)
9051(2)
1994(1)
1893(1)
18(1)

C(38)
10582(3)
2490(1)
1681(1)
21(1)

C(39)
11260(3)
2336(1)
868(1)
25(1)

O(3)
9752(2)
2513(1)
262(1)
27(1)

C(40)
10369(4)
2578(2)
-508(2)
35(1)

C(41)
8670(4)
2800(2)
-1089(2)
34(1)

O(4)
8062(3)
3512(1)
-891(1)
40(1)

C(42)
6343(5)
3721(2)
-1367(2)
48(1)
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