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Table 1. Crystal data and structure refinement.



Identification code 
03src0271    

Empirical formula 
C32H26NO4P

Formula weight 
519.51

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
Cc 

Unit cell dimensions
a = 13.4334(2) Å
( = 90°


b = 14.3903(2) Å
( = 90.4070(10)°


c = 13.7137(3) Å
(  = 90°

Volume
2650.94(8) Å3
Z
4

Density (calculated)
1.302 Mg / m3
Absorption coefficient
0.142 mm(1
F(000)
1088

Crystal
Block; Yellow

Crystal size
0.25 ( 0.18 ( 0.14 mm3
( range for data collection
3.20 ( 27.49°

Index ranges
(17 ( h ( 17, (18 ( k ( 18, (17 ( l ( 17

Reflections collected
22956

Independent reflections
6014 [Rint = 0.0463]

Completeness to ( = 27.49°
99.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9803 and 0.9653

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
6014 / 2 / 346

Goodness-of-fit on F2
1.014

Final R indices [F2 > 2((F2)]
R1 = 0.0333, wR2 = 0.0735

R indices (all data)
R1 = 0.0369, wR2 = 0.0758

Absolute structure parameter
0.02(6)

Extinction coefficient
0.0063(5)

Largest diff. peak and hole
0.189 and (0.191 e Å(3


Diffractometer: Nonius KappaCCD area detector (( scans and ( scans to fill asymmetric unit sphere). 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: SORTAV (R. H. Blessing, Acta Cryst. A51 (1995) 33(37; R. H. Blessing, J. Appl. Cryst. 30 (1997) 421(426). Structure solution: SHELXS97 (G. M. Sheldrick, Acta Cryst. (1990) A46 467(473). Structure refinement: SHELXL97 (G. M. Sheldrick (1997), University of Göttingen, Germany). Graphics: Cameron - A Molecular Graphics Package. (D. M. Watkin, L. Pearce and C. K. Prout, Chemical Crystallography Laboratory, University of Oxford, 1993).

Special details: 

All hydrogen atoms were fixed.

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
9221(1)
5763(1)
1495(1)
19(1)
1

C2
9676(1)
5246(1)
761(1)
25(1)
1

C3
10522(1)
4739(1)
964(1)
28(1)
1

C4
10925(1)
4725(1)
1899(1)
27(1)
1

C5
10497(1)
5261(1)
2625(1)
22(1)
1

C6
9660(1)
5814(1)
2432(1)
17(1)
1

C7
9217(1)
6454(1)
3164(1)
17(1)
1

C8
9812(1)
6904(1)
3911(1)
17(1)
1

C9
10876(1)
6872(1)
3909(1)
18(1)
1

C10
9305(1)
7339(1)
4681(1)
17(1)
1

C11
9649(1)
7979(1)
5365(1)
17(1)
1

C12
10492(1)
8619(1)
5259(1)
19(1)
1

C13
11686(1)
9279(1)
4181(1)
28(1)
1

C14
11357(2)
10236(1)
3876(2)
36(1)
1

C15
9678(1)
7770(1)
7534(1)
17(1)
1

C16
10700(1)
7616(1)
7526(1)
21(1)
1

C17
11170(1)
7254(1)
8348(1)
25(1)
1

C18
10623(1)
7050(1)
9172(1)
27(1)
1

C19
9608(1)
7219(1)
9192(1)
30(1)
1

C20
9127(1)
7579(1)
8374(1)
23(1)
1

C21
8700(1)
9382(1)
6581(1)
18(1)
1

C22
8828(1)
9860(1)
7462(1)
23(1)
1

C23
8683(1)
10816(1)
7494(2)
29(1)
1

C24
8409(1)
11290(1)
6654(2)
31(1)
1

C25
8265(1)
10823(1)
5781(1)
29(1)
1

C26
8416(1)
9869(1)
5744(1)
24(1)
1

C27
7884(1)
7470(1)
6464(1)
15(1)
1

C28
6933(1)
7853(1)
6492(1)
19(1)
1

C29
6108(1)
7270(1)
6508(1)
21(1)
1

C30
6221(1)
6315(1)
6494(1)
21(1)
1

C31
7169(1)
5926(1)
6475(1)
22(1)
1

C32
7999(1)
6496(1)
6474(1)
20(1)
1

N1
11731(1)
6815(1)
3952(1)
28(1)
1

O1
8367(1)
6218(1)
1272(1)
25(1)
1

O2
8311(1)
6642(1)
3093(1)
23(1)
1

O3
10814(1)
9085(1)
5936(1)
24(1)
1

O4
10818(1)
8690(1)
4344(1)
26(1)
1

P1
8997(1)
8164(1)
6472(1)
15(1)
1



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



C1(O1
1.354(2)

C1(C2
1.396(2)

C1(C6
1.412(2)

C2(C3
1.378(3)

C2(H2
0.9500

C3(C4
1.388(3)

C3(H3
0.9500

C4(C5
1.387(2)

C4(H4
0.9500

C5(C6
1.402(2)

C5(H5
0.9500

C6(C7
1.490(2)

C7(O2
1.250(2)

C7(C8
1.447(2)

C8(C10
1.407(2)

C8(C9
1.430(2)

C9(N1
1.153(2)

C10(C11
1.392(2)

C10(H10
0.9500

C11(C12
1.467(2)

C11(P1
1.7777(15)

C12(O3
1.221(2)

C12(O4
1.3362(19)

C13(O4
1.461(2)

C13(C14
1.504(3)

C13(H13A
0.9900

C13(H13B
0.9900

C14(H14A
0.9800

C14(H14B
0.9800

C14(H14C
0.9800

C15(C16
1.390(2)

C15(C20
1.402(2)

C15(P1
1.8061(16)

C16(C17
1.390(2)

C16(H16
0.9500

C17(C18
1.384(3)

C17(H17
0.9500

C18(C19
1.385(3)

C18(H18
0.9500

C19(C20
1.390(2)

C19(H19
0.9500

C20(H20
0.9500

C21(C26
1.396(2)

C21(C22
1.400(2)

C21(P1
1.8042(16)

C22(C23
1.390(3)

C22(H22
0.9500

C23(C24
1.386(3)

C23(H23
0.9500

C24(C25
1.384(3)

C24(H24
0.9500

C25(C26
1.389(3)

C25(H25
0.9500

C26(H26
0.9500

C27(C28
1.392(2)

C27(C32
1.411(2)

C27(P1
1.7970(16)

C28(C29
1.390(2)

C28(H28
0.9500

C29(C30
1.383(2)

C29(H29
0.9500

C30(C31
1.391(2)

C30(H30
0.9500

C31(C32
1.384(2)

C31(H31
0.9500

C32(H32
0.9500

O1(H1
0.8400

O1(C1(C2
117.99(15)

O1(C1(C6
121.87(14)

C2(C1(C6
120.13(15)

C3(C2(C1
120.12(16)

C3(C2(H2
119.9

C1(C2(H2
119.9

C2(C3(C4
120.60(16)

C2(C3(H3
119.7

C4(C3(H3
119.7

C3(C4(C5
119.69(17)

C3(C4(H4
120.2

C5(C4(H4
120.2

C4(C5(C6
121.03(16)

C4(C5(H5
119.5

C6(C5(H5
119.5

C5(C6(C1
118.13(14)

C5(C6(C7
123.19(15)

C1(C6(C7
118.67(14)

O2(C7(C8
119.38(14)

O2(C7(C6
118.34(14)

C8(C7(C6
122.17(14)

C10(C8(C9
120.30(14)

C10(C8(C7
117.53(14)

C9(C8(C7
122.09(14)

N1(C9(C8
176.18(18)

C11(C10(C8
129.83(15)

C11(C10(H10
115.1

C8(C10(H10
115.1

C10(C11(C12
126.94(14)

C10(C11(P1
120.75(12)

C12(C11(P1
112.12(11)

O3(C12(O4
123.70(15)

O3(C12(C11
122.61(14)

O4(C12(C11
113.52(13)

O4(C13(C14
109.90(15)

O4(C13(H13A
109.7

C14(C13(H13A
109.7

O4(C13(H13B
109.7

C14(C13(H13B
109.7

H13A(C13(H13B
108.2

C13(C14(H14A
109.5

C13(C14(H14B
109.5

H14A(C14(H14B
109.5

C13(C14(H14C
109.5

H14A(C14(H14C
109.5

H14B(C14(H14C
109.5

C16(C15(C20
120.16(15)

C16(C15(P1
122.59(12)

C20(C15(P1
117.19(12)

C15(C16(C17
119.77(15)

C15(C16(H16
120.1

C17(C16(H16
120.1

C18(C17(C16
120.04(17)

C18(C17(H17
120.0

C16(C17(H17
120.0

C19(C18(C17
120.50(17)

C19(C18(H18
119.8

C17(C18(H18
119.8

C18(C19(C20
120.10(16)

C18(C19(H19
119.9

C20(C19(H19
119.9

C19(C20(C15
119.41(16)

C19(C20(H20
120.3

C15(C20(H20
120.3

C26(C21(C22
119.64(16)

C26(C21(P1
118.61(13)

C22(C21(P1
121.54(13)

C23(C22(C21
119.76(17)

C23(C22(H22
120.1

C21(C22(H22
120.1

C24(C23(C22
119.85(17)

C24(C23(H23
120.1

C22(C23(H23
120.1

C25(C24(C23
120.93(17)

C25(C24(H24
119.5

C23(C24(H24
119.5

C24(C25(C26
119.47(17)

C24(C25(H25
120.3

C26(C25(H25
120.3

C25(C26(C21
120.34(17)

C25(C26(H26
119.8

C21(C26(H26
119.8

C28(C27(C32
119.56(15)

C28(C27(P1
122.93(12)

C32(C27(P1
117.44(12)

C29(C28(C27
119.60(15)

C29(C28(H28
120.2

C27(C28(H28
120.2

C30(C29(C28
120.75(16)

C30(C29(H29
119.6

C28(C29(H29
119.6

C29(C30(C31
120.05(16)

C29(C30(H30
120.0

C31(C30(H30
120.0

C32(C31(C30
119.97(15)

C32(C31(H31
120.0

C30(C31(H31
120.0

C31(C32(C27
120.03(15)

C31(C32(H32
120.0

C27(C32(H32
120.0

C1(O1(H1
109.5

C12(O4(C13
117.09(13)

C11(P1(C27
109.08(7)

C11(P1(C21
109.05(7)

C27(P1(C21
110.84(7)

C11(P1(C15
113.04(8)

C27(P1(C15
104.35(7)

C21(P1(C15
110.40(7)



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
C1
23(1) 
14(1)
20(1) 
1(1)
2(1) 
(5(1)

C2
33(1) 
23(1)
20(1) 
(5(1)
4(1) 
(8(1)

C3
35(1) 
22(1)
27(1) 
(9(1)
13(1) 
(6(1)

C4
26(1) 
19(1)
37(1) 
(3(1)
10(1) 
1(1)

C5
24(1) 
18(1)
24(1) 
1(1)
4(1) 
0(1)

C6
20(1) 
15(1)
17(1) 
1(1)
3(1) 
(4(1)

C7
19(1) 
17(1)
15(1) 
4(1)
3(1) 
0(1)

C8
17(1) 
18(1)
16(1) 
1(1)
2(1) 
(1(1)

C9
22(1) 
20(1)
13(1) 
(1(1)
3(1) 
(1(1)

C10
19(1) 
15(1)
16(1) 
2(1)
0(1) 
(2(1)

C11
19(1) 
16(1)
15(1) 
0(1)
4(1) 
(2(1)

C12
19(1) 
18(1)
19(1) 
0(1)
4(1) 
(2(1)

C13
26(1) 
32(1)
26(1) 
5(1)
4(1) 
(9(1)

C14
38(1) 
29(1)
41(1) 
6(1)
1(1) 
(10(1)

C15
20(1) 
14(1)
18(1) 
(1(1)
1(1) 
(1(1)

C16
20(1) 
22(1)
22(1) 
1(1)
2(1) 
0(1)

C17
19(1) 
26(1)
31(1) 
0(1)
(4(1) 
1(1)

C18
33(1) 
28(1)
22(1) 
(1(1)
(6(1) 
4(1)

C19
33(1) 
38(1)
18(1) 
5(1)
4(1) 
4(1)

C20
23(1) 
28(1)
19(1) 
(1(1)
4(1) 
4(1)

C21
19(1) 
14(1)
21(1) 
(1(1)
3(1) 
(2(1)

C22
22(1) 
21(1)
27(1) 
(5(1)
0(1) 
(1(1)

C23
24(1) 
22(1)
42(1) 
(14(1)
1(1) 
(3(1)

C24
24(1) 
16(1)
54(1) 
(1(1)
6(1) 
(2(1)

C25
25(1) 
20(1)
41(1) 
10(1)
4(1) 
1(1)

C26
24(1) 
23(1)
25(1) 
4(1)
1(1) 
(1(1)

C27
18(1) 
16(1)
11(1) 
(2(1)
1(1) 
(2(1)

C28
23(1) 
16(1)
18(1) 
(2(1)
(1(1) 
2(1)

C29
16(1) 
24(1)
24(1) 
(2(1)
0(1) 
1(1)

C30
19(1) 
23(1)
21(1) 
(1(1)
3(1) 
(6(1)

C31
25(1) 
14(1)
26(1) 
(1(1)
1(1) 
(1(1)

C32
17(1) 
17(1)
25(1) 
(1(1)
3(1) 
2(1)

N1
22(1) 
38(1)
25(1) 
2(1)
1(1) 
0(1)

O1
26(1) 
25(1)
24(1) 
(2(1)
(5(1) 
(1(1)

O2
18(1) 
28(1)
23(1) 
(4(1)
(1(1) 
1(1)

O3
27(1) 
23(1)
22(1) 
(3(1)
2(1) 
(8(1)

O4
32(1) 
26(1)
19(1) 
1(1)
7(1) 
(14(1)

P1
17(1) 
13(1)
14(1) 
(1(1)
2(1) 
(1(1)



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

Atom 
x
y
z
Ueq
S.o.f.
H2
9401
5243
121
30
1

H3
10833
4395
459
33
1

H4
11490
4351
2040
32
1

H5
10777
5252
3263
26
1

H10
8625
7170
4743
20
1

H13A
12107
9004
3666
33
1

H13B
12088
9320
4787
33
1

H14A
10949
10192
3282
53
1

H14B
11942
10622
3749
53
1

H14C
10964
10517
4398
53
1

H16
11075
7756
6960
26
1

H17
11868
7147
8345
30
1

H18
10945
6792
9728
33
1

H19
9241
7089
9765
35
1

H20
8431
7693
8385
28
1

H22
9014
9532
8037
28
1

H23
8772
11143
8089
35
1

H24
8319
11944
6677
37
1

H25
8064
11153
5213
34
1

H26
8325
9546
5146
29
1

H28
6848
8508
6499
23
1

H29
5459
7531
6529
26
1

H30
5651
5924
6496
25
1

H31
7246
5270
6463
26
1

H32
8647
6231
6481
24
1

H1
8072
6362
1789
38
1



Table 6. Hydrogen bonds [Å and °].

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

 O1(H1...O2
0.84
1.86
2.5726(17)
141.8 



Symmetry transformations used to generate equivalent atoms: 
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