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Table 1. Crystal data and structure refinement details.

	


Identification code 
2009src0245p21c    

Empirical formula 
C16H21ClN4O7Si

Formula weight 
444.91

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/c 

Unit cell dimensions
a = 24.2668(9) Å
( = 90°


b = 6.9038(2) Å
( = 93.232(2)°


c = 23.7477(9) Å
(  = 90°

Volume
3972.2(2) Å3
Z
8

Density (calculated)
1.488 Mg / m3
Absorption coefficient
0.300 mm(1
F(000)
1856

Crystal
block; colourless

Crystal size
0.39 ( 0.31 ( 0.17 mm3
( range for data collection
3.20 ( 27.48°

Index ranges
0 ( h ( 31, (8 ( k ( 0, (30 ( l ( 30

Reflections collected
8357

Independent reflections
8357 [Rint = 0.0000]

Completeness to ( = 27.48°
91.2 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9522 and 0.8950

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
8357 / 0 / 534

Goodness-of-fit on F2
1.085

Final R indices [F2 > 2((F2)]
R1 = 0.0702, wR2 = 0.1340

R indices (all data)
R1 = 0.1152, wR2 = 0.1557

Largest diff. peak and hole
0.673 and (0.657 e Å(3
	


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit). Cell determination: DirAx (Duisenberg, A.J.M.(1992). J. Appl. Cryst. 25, 92-96.) Data collection: Collect (Collect: Data collection software, R. Hooft, Nonius B.V., 1998). Data reduction and cell refinement: Denzo (Z. Otwinowski & W. Minor, Methods in Enzymology (1997) Vol. 276: Macromolecular Crystallography, part A, pp. 307(326; C. W. Carter, Jr. & R. M. Sweet, Eds., Academic Press). Absorption correction: Sheldrick, G. M. SADABS - Bruker Nonius area detector scaling and absorption correction - V2.10 Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: ORTEP-3 (L.G. Farrugia, J. Appl. Cryst. (1997) 30, 565).

Special details: 

All hydrogens fixed using a standard riding model.

Crystal was found to be a non-merohedral twin with an 180deg rotation about the c axis. When refined as such using hklf5 etc, the batch scale factor converged to 0.50273.

Due to the twinning, there is partial overlap of some of the reflections from each of the twin components. These reflections have been removed as they could not be accurately separated therefore the diffrn_measured_fraction_theta_full value is lower than usual.

Table 2. Atomic coordinates [( 104], equivalent isotropic displacement parameters [Å2 ( 103] and site occupancy factors. Ueq is defined as one third of the trace of the orthogonalized Uij tensor.

Atom 
x
y
z
Ueq
S.o.f.
C2
(424(2)
4151(8)
2323(2)
19(1)
1

C3
(974(2)
4473(8)
2381(2)
20(1)
1

C4
(1300(2)
4938(8)
1893(2)
19(1)
1

C5
(1070(2)
5013(8)
1378(2)
16(1)
1

C6
(502(2)
4639(7)
1319(2)
12(1)
1

C7
380(2)
3807(9)
1734(2)
19(1)
1

C8
(1225(3)
4322(10)
2941(3)
29(2)
1

C9
712(2)
6678(7)
733(2)
18(1)
1

C22
1177(2)
522(8)
(108(2)
19(1)
1

C23
1715(2)
42(8)
(195(2)
18(1)
1

C24
2112(2)
644(8)
216(2)
19(1)
1

C25
1972(2)
1654(8)
684(2)
17(1)
1

C26
1417(2)
2224(7)
748(2)
16(1)
1

C27
467(2)
2261(8)
424(2)
16(1)
1

C28
1871(2)
(1028(9)
(716(3)
29(2)
1

N1
(204(2)
4250(6)
1812(2)
16(1)
1

N5
(1428(2)
5526(7)
891(2)
17(1)
1

N21
1039(2)
1572(6)
349(2)
15(1)
1

N25
2400(2)
2215(7)
1104(2)
18(1)
1

O5A
(1881(2)
6241(6)
971(2)
27(1)
1

O5B
(1264(2)
5217(6)
419(2)
23(1)
1

O6
(244(1)
4653(5)
869(2)
15(1)
1

O25A
2273(2)
2504(7)
1587(2)
28(1)
1

O25B
2874(1)
2341(6)
952(2)
26(1)
1

O26
1242(1)
3328(5)
1128(2)
18(1)
1

Si1
516(1)
4238(2)
973(1)
15(1)
1

Cl1
451(1)
4575(2)
3578(1)
25(1)
1

C32
3847(2)
9530(8)
4751(2)
17(1)
1

C33
3315(2)
10140(8)
4615(2)
17(1)
1

C34
2919(2)
9657(8)
5001(2)
17(1)
1

C35
3048(2)
8552(7)
5463(2)
14(1)
1

C36
3589(2)
7838(8)
5571(2)
16(1)
1

C37
4536(2)
7703(8)
5351(2)
16(1)
1

C38
3172(2)
11216(8)
4079(2)
22(1)
1

C39
4275(2)
3270(8)
5636(2)
21(1)
1

C42
5412(2)
5765(8)
7356(2)
16(1)
1

C43
5967(2)
5434(9)
7489(2)
21(1)
1

C44
6279(2)
4945(8)
7041(3)
18(1)
1

C45
6062(2)
4868(8)
6499(2)
15(1)
1

C46
5497(2)
5257(7)
6365(2)
14(1)
1

C47
4609(2)
6114(8)
6675(2)
18(1)
1

C48
6205(3)
5572(10)
8080(3)
31(2)
1

N31
3972(2)
8452(6)
5214(2)
13(1)
1

N35
2613(2)
8127(6)
5849(2)
20(1)
1

N41
5194(2)
5659(6)
6820(2)
12(1)
1

N45
6419(2)
4330(6)
6049(2)
17(1)
1

O35A
2143(2)
8713(6)
5710(2)
27(1)
1

O35B
2726(2)
7209(7)
6275(2)
34(1)
1

O36
3757(1)
6659(5)
5962(2)
18(1)
1

O45A
6275(2)
4689(6)
5556(2)
22(1)
1

O45B
6866(2)
3578(6)
6193(2)
28(1)
1

O46
5242(1)
5264(5)
5883(2)
15(1)
1

Si2
4481(1)
5709(2)
5895(1)
13(1)
1

Cl2
4577(1)
9638(2)
3542(1)
23(1)
1

C91
1910(3)
4854(13)
2807(3)
52(2)
1

O91
1371(2)
4512(11)
2680(2)
64(2)
1

C92
3122(3)
9917(12)
2585(3)
53(2)
1

O92
3663(2)
9594(12)
2538(2)
75(2)
1

	


Table 3. Bond lengths [Å] and angles [°].

	


C2(N1
1.356(7)

C2(C3
1.366(8)

C2(H2
0.9500

C3(C4
1.402(8)

C3(C8
1.498(8)

C4(C5
1.374(8)

C4(H4
0.9500

C5(C6
1.417(7)

C5(N5
1.451(7)

C6(O6
1.269(6)

C6(N1
1.367(7)

C7(N1
1.471(6)

C7(Si1
1.880(6)

C7(H7A
0.9900

C7(H7B
0.9900

C8(H8A
0.9800

C8(H8B
0.9800

C8(H8C
0.9800

C9(Si1
1.849(5)

C9(H9A
0.9800

C9(H9B
0.9800

C9(H9C
0.9800

C22(N21
1.362(7)

C22(C23
1.375(7)

C22(H22
0.9500

C23(C24
1.396(8)

C23(C28
1.506(8)

C24(C25
1.370(8)

C24(H24
0.9500

C25(C26
1.420(7)

C25(N25
1.452(7)

C26(O26
1.271(6)

C26(N21
1.358(7)

C27(N21
1.487(6)

C27(Si1
1.887(6)

C27(H27A
0.9900

C27(H27B
0.9900

C28(H28A
0.9800

C28(H28B
0.9800

C28(H28C
0.9800

N5(O5B
1.229(6)

N5(O5A
1.231(6)

N25(O25A
1.222(6)

N25(O25B
1.226(5)

O6(Si1
1.867(4)

O26(Si1
1.889(4)

C32(N31
1.348(6)

C32(C33
1.379(7)

C32(H32
0.9500

C33(C34
1.406(8)

C33(C38
1.496(7)

C34(C35
1.360(8)

C34(H34
0.9500

C35(C36
1.411(7)

C35(N35
1.465(7)

C36(O36
1.284(6)

C36(N31
1.361(7)

C37(N31
1.483(6)

C37(Si2
1.898(6)

C37(H37A
0.9900

C37(H37B
0.9900

C38(H38A
0.9800

C38(H38B
0.9800

C38(H38C
0.9800

C39(Si2
1.852(6)

C39(H39A
0.9800

C39(H39B
0.9800

C39(H39C
0.9800

C42(N41
1.353(6)

C42(C43
1.385(8)

C42(H42
0.9500

C43(C44
1.381(8)

C43(C48
1.492(8)

C44(C45
1.364(8)

C44(H44
0.9500

C45(C46
1.415(7)

C45(N45
1.461(7)

C46(O46
1.272(6)

C46(N41
1.370(6)

C47(N41
1.476(6)

C47(Si2
1.882(6)

C47(H47A
0.9900

C47(H47B
0.9900

C48(H48A
0.9800

C48(H48B
0.9800

C48(H48C
0.9800

N35(O35B
1.214(6)

N35(O35A
1.237(5)

N45(O45A
1.228(6)

N45(O45B
1.235(6)

O36(Si2
1.891(4)

O46(Si2
1.873(4)

C91(O91
1.347(9)

C91(H91A
0.9800

C91(H91B
0.9800

C91(H91C
0.9800

O91(H91
0.8400

C92(O92
1.343(9)

C92(H92A
0.9800

C92(H92B
0.9800

C92(H92C
0.9800

O92(H92
0.8400

N1(C2(C3
121.2(5)

N1(C2(H2
119.4

C3(C2(H2
119.4

C2(C3(C4
117.6(5)

C2(C3(C8
121.7(6)

C4(C3(C8
120.7(5)

C5(C4(C3
120.3(5)

C5(C4(H4
119.9

C3(C4(H4
119.9

C4(C5(C6
121.9(5)

C4(C5(N5
117.6(5)

C6(C5(N5
120.5(5)

O6(C6(N1
117.4(5)

O6(C6(C5
127.6(5)

N1(C6(C5
114.9(5)

N1(C7(Si1
108.0(4)

N1(C7(H7A
110.1

Si1(C7(H7A
110.1

N1(C7(H7B
110.1

Si1(C7(H7B
110.1

H7A(C7(H7B
108.4

C3(C8(H8A
109.5

C3(C8(H8B
109.5

H8A(C8(H8B
109.5

C3(C8(H8C
109.5

H8A(C8(H8C
109.5

H8B(C8(H8C
109.5

Si1(C9(H9A
109.5

Si1(C9(H9B
109.5

H9A(C9(H9B
109.5

Si1(C9(H9C
109.5

H9A(C9(H9C
109.5

H9B(C9(H9C
109.5

N21(C22(C23
121.8(5)

N21(C22(H22
119.1

C23(C22(H22
119.1

C22(C23(C24
116.6(5)

C22(C23(C28
121.7(5)

C24(C23(C28
121.7(5)

C25(C24(C23
121.7(5)

C25(C24(H24
119.2

C23(C24(H24
119.2

C24(C25(C26
120.6(5)

C24(C25(N25
119.4(5)

C26(C25(N25
119.9(5)

O26(C26(N21
117.1(5)

O26(C26(C25
126.7(5)

N21(C26(C25
116.1(5)

N21(C27(Si1
107.0(3)

N21(C27(H27A
110.3

Si1(C27(H27A
110.3

N21(C27(H27B
110.3

Si1(C27(H27B
110.3

H27A(C27(H27B
108.6

C23(C28(H28A
109.5

C23(C28(H28B
109.5

H28A(C28(H28B
109.5

C23(C28(H28C
109.5

H28A(C28(H28C
109.5

H28B(C28(H28C
109.5

C2(N1(C6
124.1(5)

C2(N1(C7
122.2(5)

C6(N1(C7
113.6(4)

O5B(N5(O5A
123.3(5)

O5B(N5(C5
118.3(4)

O5A(N5(C5
118.4(5)

C26(N21(C22
123.1(5)

C26(N21(C27
114.1(4)

C22(N21(C27
122.6(4)

O25A(N25(O25B
123.7(5)

O25A(N25(C25
118.6(4)

O25B(N25(C25
117.7(5)

C6(O6(Si1
114.7(4)

C26(O26(Si1
113.9(3)

C9(Si1(O6
95.1(2)

C9(Si1(C7
120.2(3)

O6(Si1(C7
85.8(2)

C9(Si1(C27
116.9(3)

O6(Si1(C27
89.86(19)

C7(Si1(C27
122.9(3)

C9(Si1(O26
96.2(2)

O6(Si1(O26
168.66(19)

C7(Si1(O26
88.4(2)

C27(Si1(O26
85.1(2)

N31(C32(C33
121.6(5)

N31(C32(H32
119.2

C33(C32(H32
119.2

C32(C33(C34
116.1(5)

C32(C33(C38
121.4(5)

C34(C33(C38
122.5(5)

C35(C34(C33
121.7(5)

C35(C34(H34
119.1

C33(C34(H34
119.1

C34(C35(C36
120.8(5)

C34(C35(N35
118.4(5)

C36(C35(N35
120.8(5)

O36(C36(N31
116.7(5)

O36(C36(C35
127.3(5)

N31(C36(C35
116.0(5)

N31(C37(Si2
107.6(3)

N31(C37(H37A
110.2

Si2(C37(H37A
110.2

N31(C37(H37B
110.2

Si2(C37(H37B
110.2

H37A(C37(H37B
108.5

C33(C38(H38A
109.5

C33(C38(H38B
109.5

H38A(C38(H38B
109.5

C33(C38(H38C
109.5

H38A(C38(H38C
109.5

H38B(C38(H38C
109.5

Si2(C39(H39A
109.5

Si2(C39(H39B
109.5

H39A(C39(H39B
109.5

Si2(C39(H39C
109.5

H39A(C39(H39C
109.5

H39B(C39(H39C
109.5

N41(C42(C43
121.9(5)

N41(C42(H42
119.1

C43(C42(H42
119.1

C44(C43(C42
115.7(5)

C44(C43(C48
122.7(5)

C42(C43(C48
121.5(5)

C45(C44(C43
122.4(5)

C45(C44(H44
118.8

C43(C44(H44
118.8

C44(C45(C46
121.5(5)

C44(C45(N45
119.1(5)

C46(C45(N45
119.4(5)

O46(C46(N41
117.0(5)

O46(C46(C45
128.3(5)

N41(C46(C45
114.7(5)

N41(C47(Si2
107.5(3)

N41(C47(H47A
110.2

Si2(C47(H47A
110.2

N41(C47(H47B
110.2

Si2(C47(H47B
110.2

H47A(C47(H47B
108.5

C43(C48(H48A
109.5

C43(C48(H48B
109.5

H48A(C48(H48B
109.5

C43(C48(H48C
109.5

H48A(C48(H48C
109.5

H48B(C48(H48C
109.5

C32(N31(C36
123.4(5)

C32(N31(C37
122.3(4)

C36(N31(C37
114.1(4)

O35B(N35(O35A
123.7(5)

O35B(N35(C35
119.3(4)

O35A(N35(C35
117.1(5)

C42(N41(C46
123.7(5)

C42(N41(C47
121.9(4)

C46(N41(C47
114.3(4)

O45A(N45(O45B
123.2(5)

O45A(N45(C45
119.9(5)

O45B(N45(C45
116.9(5)

C36(O36(Si2
114.7(3)

C46(O46(Si2
114.6(3)

C39(Si2(O46
95.3(2)

C39(Si2(C47
119.3(3)

O46(Si2(C47
86.1(2)

C39(Si2(O36
96.3(2)

O46(Si2(O36
168.39(18)

C47(Si2(O36
88.2(2)

C39(Si2(C37
117.5(3)

O46(Si2(C37
90.01(19)

C47(Si2(C37
123.2(3)

O36(Si2(C37
84.7(2)

O91(C91(H91A
109.5

O91(C91(H91B
109.5

H91A(C91(H91B
109.5

O91(C91(H91C
109.5

H91A(C91(H91C
109.5

H91B(C91(H91C
109.5

C91(O91(H91
109.5

O92(C92(H92A
109.5

O92(C92(H92B
109.5

H92A(C92(H92B
109.5

O92(C92(H92C
109.5

H92A(C92(H92C
109.5

H92B(C92(H92C
109.5

C92(O92(H92
109.5

	


Symmetry transformations used to generate equivalent atoms: 

	


Table 4. Anisotropic displacement parameters [Å2( 103]. The anisotropic displacement

factor exponent takes the form: (2( 2[h2a*2U11 + ... + 2 h k a* b* U12 ].

Atom
U11
U22
U33
U23
U13
U12
C2
23(3) 
19(3)
16(3) 
(4(2)
(1(2) 
2(2)

C3
22(3) 
19(3)
19(3) 
(2(2)
5(2) 
(3(3)

C4
16(3) 
29(3)
12(3) 
(2(3)
0(2) 
2(2)

C5
10(2) 
17(3)
21(3) 
(3(2)
2(2) 
0(2)

C6
15(3) 
13(3)
9(3) 
(1(2)
4(2) 
(3(2)

C7
10(3) 
28(3)
19(3) 
2(3)
(1(2) 
0(2)

C8
29(3) 
39(4)
21(3) 
(8(3)
3(3) 
1(3)

C9
16(3) 
16(3)
24(3) 
(1(2)
2(2) 
(2(2)

C22
13(3) 
17(3)
27(3) 
(2(3)
(2(2) 
(1(2)

C23
20(3) 
12(3)
23(3) 
2(2)
2(2) 
(2(2)

C24
18(3) 
12(3)
26(3) 
4(2)
3(2) 
0(2)

C25
15(3) 
14(3)
21(3) 
4(2)
(7(2) 
(5(2)

C26
16(3) 
13(3)
18(3) 
5(2)
1(2) 
(5(2)

C27
8(2) 
27(3)
15(3) 
5(2)
1(2) 
5(2)

C28
20(3) 
24(3)
45(4) 
(10(3)
6(3) 
4(3)

N1
17(2) 
14(2)
18(3) 
(2(2)
1(2) 
0(2)

N5
12(2) 
19(2)
19(3) 
(2(2)
2(2) 
(3(2)

N21
9(2) 
11(2)
25(3) 
4(2)
0(2) 
(3(2)

N25
13(2) 
21(2)
20(3) 
3(2)
(4(2) 
1(2)

O5A
12(2) 
41(3)
28(2) 
6(2)
1(2) 
9(2)

O5B
19(2) 
36(2)
14(2) 
5(2)
2(2) 
1(2)

O6
17(2) 
20(2)
8(2) 
1(2)
0(2) 
3(2)

O25A
21(2) 
45(3)
18(2) 
(2(2)
1(2) 
(1(2)

O25B
12(2) 
33(2)
32(2) 
4(2)
(2(2) 
(4(2)

O26
13(2) 
21(2)
21(2) 
(4(2)
(1(2) 
0(2)

Si1
11(1) 
17(1)
17(1) 
0(1)
0(1) 
1(1)

Cl1
24(1) 
24(1)
27(1) 
2(1)
(2(1) 
1(1)

C32
20(3) 
13(3)
17(3) 
3(2)
(2(2) 
(5(2)

C33
16(3) 
15(3)
21(3) 
(1(2)
3(2) 
2(2)

C34
15(3) 
15(3)
22(3) 
(3(2)
(4(2) 
(1(2)

C35
10(2) 
10(2)
23(3) 
(3(2)
(1(2) 
2(2)

C36
16(3) 
11(3)
21(3) 
(6(2)
1(2) 
1(2)

C37
9(2) 
19(3)
20(3) 
2(2)
0(2) 
(2(2)

C38
25(3) 
19(3)
20(3) 
5(2)
(4(2) 
0(2)

C39
19(3) 
23(3)
21(3) 
(3(3)
3(2) 
1(2)

C42
19(3) 
20(3)
8(3) 
(4(2)
1(2) 
(1(2)

C43
21(3) 
25(3)
16(3) 
2(3)
2(2) 
(4(3)

C44
16(3) 
14(3)
23(3) 
5(3)
(4(2) 
(2(2)

C45
18(3) 
13(3)
14(3) 
0(2)
5(2) 
1(2)

C46
20(3) 
10(3)
12(3) 
0(2)
3(2) 
1(2)

C47
12(3) 
25(3)
16(3) 
(2(2)
4(2) 
7(2)

C48
28(3) 
46(4)
17(3) 
3(3)
(6(3) 
(6(3)

N31
8(2) 
19(2)
11(2) 
0(2)
3(2) 
0(2)

N35
16(2) 
17(2)
26(3) 
(6(2)
2(2) 
2(2)

N41
14(2) 
13(2)
9(2) 
1(2)
1(2) 
(1(2)

N45
14(2) 
15(2)
24(3) 
(6(2)
3(2) 
(8(2)

O35A
11(2) 
32(2)
38(2) 
4(2)
5(2) 
6(2)

O35B
19(2) 
53(3)
31(3) 
16(2)
8(2) 
10(2)

O36
14(2) 
24(2)
17(2) 
1(2)
1(2) 
1(2)

O45A
20(2) 
35(2)
11(2) 
(4(2)
0(2) 
(2(2)

O45B
13(2) 
37(2)
32(3) 
0(2)
1(2) 
11(2)

O46
11(2) 
18(2)
14(2) 
(1(2)
0(2) 
1(2)

Si2
12(1) 
17(1)
12(1) 
(2(1)
0(1) 
2(1)

Cl2
22(1) 
26(1)
21(1) 
2(1)
3(1) 
(2(1)

C91
60(5) 
58(5)
38(5) 
5(4)
2(4) 
5(4)

O91
46(3) 
106(5)
38(4) 
3(3)
(1(3) 
(16(4)

C92
58(5) 
55(5)
45(5) 
3(4)
(6(4) 
0(4)

O92
48(3) 
145(6)
33(3) 
19(4)
1(3) 
14(4)

	


Table 5. Hydrogen bonds [Å and °].

 D(H···A
d(D(H)
d(H···A)
d(D···A)
((DHA)

 O91(H91...Cl1
0.84
2.39
3.173(6)
154.9

 O92(H92...Cl2
0.84
2.37
3.164(6)
158.1 
	


Symmetry transformations used to generate equivalent atoms: 
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