Further information:  http://www.ncs.chem.soton.ac.uk/

	[image: image1.png]



	University of Southampton  ·  School of Chemistry

EPSRC National Crystallography Service
	[image: image4.png]






Table 1. Crystal data and structure refinement details.

	


Identification code 
2007src0769    

Empirical formula 
C20H40N8O4, 2(C H4 O)
Formula weight 
520.68

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P(1 

Unit cell dimensions
a = 8.8971(4) Å
( = 64.918(2)°


b = 9.5970(4) Å
( = 81.546(2)°


c = 9.8882(3) Å
(  = 68.435(2)°

Volume
711.13(5) Å3
Z
1

Density (calculated)
1.216 Mg / m3
Absorption coefficient
0.089 mm(1
F(000)
284

Crystal
Block; Colourless

Crystal size
0.22 ( 0.12 ( 0.06 mm3
( range for data collection
2.97 ( 27.48°

Index ranges
(11 ( h ( 11, (12 ( k ( 12, (12 ( l ( 12

Reflections collected
11944

Independent reflections
3234 [Rint = 0.0487]

Completeness to ( = 27.48°
99.0 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9947 and 0.9806

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
3234 / 0 / 165

Goodness-of-fit on F2
1.076

Final R indices [F2 > 2((F2)]
R1 = 0.0618, wR2 = 0.1183

R indices (all data)
R1 = 0.0870, wR2 = 0.1332

Largest diff. peak and hole
0.319 and (0.258 e Å(3
	


Diffractometer: Bruker-Nonius APEX II CCD camera (( 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 2007/2 - Bruker Nonius area detector scaling and absorption correction.  Structure solution: Sir2004 (Burla, M.C., Caliandro, R., Carrozzini, B., Cascarano, G., De Caro, L., Giacovazzo, C. & Polidori, G. (2004). J. Appl. Cryst. 37, 258). Structure refinement: SHELXL97 (Sheldrick, G. M. (1997). University of Göttingen, Germany). Graphics: PLATON/PLUTON  (Spek, A. L. (1990). Acta Cryst. A46, C34).

Special details: 

The molecule lies on a crystallographic inversion centre.

Hydrogen atoms are fixed as riding models.

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.
C1
6852(2)
11448(3)
5653(2)
22(1)
1

C2
5403(2)
9601(2)
7174(2)
22(1)
1

C3
3706(2)
9509(3)
7523(2)
22(1)
1

C4
3253(2)
8349(2)
5944(2)
22(1)
1

C5
5284(3)
11841(2)
7757(2)
22(1)
1

C6
4647(3)
13708(3)
7205(2)
23(1)
1

C7
4835(3)
14220(2)
8405(2)
21(1)
1

C8
1138(2)
10652(2)
6212(2)
22(1)
1

C9
653(3)
12425(3)
6006(2)
23(1)
1

C10
1023(2)
13492(2)
4452(2)
22(1)
1

N1
5387(2)
11304(2)
6539(2)
19(1)
1

N2
2889(2)
9872(2)
6158(2)
19(1)
1

N3
3682(2)
14249(2)
9411(2)
24(1)
1

N4
2446(2)
13708(2)
4270(2)
25(1)
1

O1
6051(2)
14555(2)
8436(2)
26(1)
1

O2
22(2)
14119(2)
3433(2)
36(1)
1

C101
9846(3)
7473(4)
9877(3)
53(1)
1

O101
8823(2)
6773(2)
10956(2)
36(1)
1

	


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

	


C1(N1
1.477(2)

C1(C4i
1.519(3)

C1(H1A
0.9900

C1(H1B
0.9900

C2(N1
1.477(3)

C2(C3
1.525(3)

C2(H2A
0.9900

C2(H2B
0.9900

C3(N2
1.475(3)

C3(H3A
0.9900

C3(H3B
0.9900

C4(N2
1.476(3)

C4(C1i
1.519(3)

C4(H4A
0.9900

C4(H4B
0.9900

C5(N1
1.478(3)

C5(C6
1.531(3)

C5(H5A
0.9900

C5(H5B
0.9900

C6(C7
1.513(3)

C6(H6A
0.9900

C6(H6B
0.9900

C7(O1
1.244(2)

C7(N3
1.321(3)

C8(N2
1.464(3)

C8(C9
1.522(3)

C8(H8A
0.9900

C8(H8B
0.9900

C9(C10
1.511(3)

C9(H9A
0.9900

C9(H9B
0.9900

C10(O2
1.235(3)

C10(N4
1.332(3)

N3(H3C
0.8800

N3(H3D
0.8800

N4(H4C
0.8800

N4(H4D
0.8800

C101(O101
1.406(3)

C101(H11A
0.9800

C101(H11B
0.9800

C101(H11C
0.9800

O101(H101
0.8400

N1(C1(C4i
114.28(16)

N1(C1(H1A
108.7

C4i(C1(H1A
108.7

N1(C1(H1B
108.7

C4i(C1(H1B
108.7

H1A(C1(H1B
107.6

N1(C2(C3
112.04(16)

N1(C2(H2A
109.2

C3(C2(H2A
109.2

N1(C2(H2B
109.2

C3(C2(H2B
109.2

H2A(C2(H2B
107.9

N2(C3(C2
110.72(17)

N2(C3(H3A
109.5

C2(C3(H3A
109.5

N2(C3(H3B
109.5

C2(C3(H3B
109.5

H3A(C3(H3B
108.1

N2(C4(C1i
115.92(17)

N2(C4(H4A
108.3

C1i(C4(H4A
108.3

N2(C4(H4B
108.3

C1i(C4(H4B
108.3

H4A(C4(H4B
107.4

N1(C5(C6
112.14(16)

N1(C5(H5A
109.2

C6(C5(H5A
109.2

N1(C5(H5B
109.2

C6(C5(H5B
109.2

H5A(C5(H5B
107.9

C7(C6(C5
110.72(17)

C7(C6(H6A
109.5

C5(C6(H6A
109.5

C7(C6(H6B
109.5

C5(C6(H6B
109.5

H6A(C6(H6B
108.1

O1(C7(N3
122.76(19)

O1(C7(C6
120.26(18)

N3(C7(C6
116.96(18)

N2(C8(C9
112.70(16)

N2(C8(H8A
109.1

C9(C8(H8A
109.1

N2(C8(H8B
109.1

C9(C8(H8B
109.1

H8A(C8(H8B
107.8

C10(C9(C8
111.61(17)

C10(C9(H9A
109.3

C8(C9(H9A
109.3

C10(C9(H9B
109.3

C8(C9(H9B
109.3

H9A(C9(H9B
108.0

O2(C10(N4
123.5(2)

O2(C10(C9
119.97(19)

N4(C10(C9
116.52(18)

C1(N1(C2
110.88(16)

C1(N1(C5
109.83(15)

C2(N1(C5
109.65(16)

C8(N2(C3
111.87(16)

C8(N2(C4
109.84(15)

C3(N2(C4
109.77(16)

C7(N3(H3C
120.0

C7(N3(H3D
120.0

H3C(N3(H3D
120.0

C10(N4(H4C
120.0

C10(N4(H4D
120.0

H4C(N4(H4D
120.0

O101(C101(H11A
109.5

O101(C101(H11B
109.5

H11A(C101(H11B
109.5

O101(C101(H11C
109.5

H11A(C101(H11C
109.5

H11B(C101(H11C
109.5

C101(O101(H101
109.5

	


Symmetry transformations used to generate equivalent atoms: 

(i) (x+1,(y+2,(z+1 

	


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
C1
17(1) 
23(1)
32(1) 
(16(1)
2(1) 
(8(1)

C2
21(1) 
19(1)
28(1) 
(10(1)
(2(1) 
(6(1)

C3
21(1) 
23(1)
22(1) 
(9(1)
(1(1) 
(8(1)

C4
19(1) 
19(1)
28(1) 
(10(1)
4(1) 
(8(1)

C5
23(1) 
24(1)
22(1) 
(11(1)
(2(1) 
(7(1)

C6
27(1) 
22(1)
21(1) 
(10(1)
(2(1) 
(7(1)

C7
25(1) 
15(1)
19(1) 
(5(1)
(2(1) 
(6(1)

C8
19(1) 
21(1)
28(1) 
(11(1)
3(1) 
(9(1)

C9
20(1) 
23(1)
28(1) 
(13(1)
2(1) 
(6(1)

C10
19(1) 
18(1)
28(1) 
(10(1)
(2(1) 
(3(1)

N1
18(1) 
20(1)
23(1) 
(11(1)
1(1) 
(6(1)

N2
18(1) 
18(1)
23(1) 
(9(1)
0(1) 
(6(1)

N3
25(1) 
32(1)
21(1) 
(14(1)
3(1) 
(14(1)

N4
24(1) 
26(1)
22(1) 
(7(1)
0(1) 
(9(1)

O1
28(1) 
34(1)
25(1) 
(15(1)
4(1) 
(16(1)

O2
32(1) 
36(1)
34(1) 
(4(1)
(10(1) 
(12(1)

C101
34(2) 
57(2)
48(2) 
(2(1)
5(1) 
(20(1)

O101
30(1) 
42(1)
31(1) 
(5(1)
(5(1) 
(17(1)

	


Table 5. Hydrogen coordinates [( 104] and isotropic displacement parameters [Å2 ( 103].

Atom 
x
y
z
Ueq
S.o.f.
H1A
7783
10457
6158
27
1

H1B
7065
12399
5632
27
1

H2A
6064
8966
8102
27
1

H2B
5912
9096
6456
27
1

H3A
3772
8400
8267
26
1

H3B
3068
10304
7959
26
1

H4A
2497
7788
6558
26
1

H4B
4359
7622
6331
26
1

H5A
6370
11404
8210
26
1

H5B
4560
11386
8541
26
1

H6A
5249
14183
6306
28
1

H6B
3492
14135
6923
28
1

H8A
737
10029
7186
26
1

H8B
616
10609
5419
26
1

H9A
(519
12844
6191
28
1

H9B
1241
12482
6747
28
1

H3C
3756
14514
10143
29
1

H3D
2841
14004
9350
29
1

H4C
2716
14324
3387
30
1

H4D
3118
13233
5033
30
1

H11A
10792
7350
10372
79
1

H11B
9261
8638
9315
79
1

H11C
10199
6919
9192
79
1

H101
9381
5890
11614
54
1

	


Table 6. Hydrogen bonds [Å and °].

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

 N3(H3C...O1ii
0.88
2.01
2.885(2)
171.1

 N3(H3D...O101iii
0.88
1.99
2.865(2)
170.7

 N4(H4C...O1iv
0.88
2.06
2.921(2)
164.9

 N4(H4D...N1
0.88
2.35
3.178(2)
157.0

 O101(H101...O2v
0.84
1.86
2.666(2)
161.2 
	


Symmetry transformations used to generate equivalent atoms: 

(i) (x+1,(y+2,(z+1    (ii) (x+1,(y+3,(z+2    (iii) (x+1,(y+2,(z+2 

(iv)  (x+1,(y+3,(z+1    (v) x+1,y(1,z+1  
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