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Table 1. Crystal data and structure refinement.



Identification code 
02scr305    

Empirical formula 
C22H28NO2P

Formula weight 
369.42

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Orthorhombic

Space group 
P212121 

Unit cell dimensions
a = 9.7279(2) Å
( = 90°


b = 10.2527(2) Å
( = 90°


c = 20.2703(4) Å
(  = 90°

Volume
2021.70(7) Å3
Z
4

Density (calculated)
1.214 Mg / m3
Absorption coefficient
0.151 mm(1
F(000)
792

Crystal
Block; Colourless

Crystal size
0.18 ( 0.18 ( 0.12 mm3
( range for data collection
3.06 ( 25.02°

Index ranges
(10 ( h ( 11, (10 ( k ( 12, (24 ( l ( 20

Reflections collected
9715

Independent reflections
3537 [Rint = 0.0467]

Completeness to ( = 25.02°
99.3 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9821 and 0.9733

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
3537 / 0 / 348

Goodness-of-fit on F2
1.022

Final R indices [F2 > 2((F2)]
R1 = 0.0375, wR2 = 0.0783

R indices (all data)
R1 = 0.0497, wR2 = 0.0832

Absolute structure parameter
(0.05(9)

Extinction coefficient
0.0093(13)

Largest diff. peak and hole
0.235 and (0.192 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: 

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.
P1
4771(1)
8903(1)
9412(1)
23(1)
1

O2
5(1)
5749(1)
8251(1)
26(1)
1

O1
304(2)
7752(1)
8734(1)
28(1)
1

N1
1902(2)
6136(2)
8811(1)
23(1)
1

C5
3669(2)
7882(2)
8876(1)
22(1)
1

C12
4851(2)
10892(2)
8425(1)
27(1)
1

C17
3557(2)
10076(2)
9759(1)
26(1)
1

C6
694(2)
6646(2)
8612(1)
22(1)
1

C1
2829(2)
6864(2)
9257(1)
23(1)
1

C7
(1377(2)
6035(2)
7988(1)
27(1)
1

C11
5567(2)
9943(2)
8779(1)
23(1)
1

C16
6968(2)
9797(2)
8653(1)
29(1)
1

C2
3708(3)
5769(2)
9543(1)
30(1)
1

C18
2176(2)
10203(2)
9586(1)
29(1)
1

C15
7612(3)
10552(2)
8179(1)
34(1)
1

C9
(2371(2)
6282(3)
8553(1)
32(1)
1

C13
5506(3)
11651(3)
7957(1)
35(1)
1

C3
3795(2)
4773(2)
8981(1)
30(1)
1

C4
2375(2)
4801(2)
8675(1)
24(1)
1

C10
(1735(3)
4770(2)
7642(2)
36(1)
1

C22
4090(3)
10928(2)
10230(1)
33(1)
1

C8
(1303(3)
7155(3)
7507(2)
33(1)
1

C19
1379(3)
11165(2)
9873(1)
39(1)
1

C20
1933(3)
12014(2)
10332(1)
44(1)
1

C14
6892(3)
11468(2)
7833(1)
34(1)
1

C21
3291(3)
11890(3)
10512(1)
42(1)
1



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



P1(C17
1.826(2)

P1(C11
1.840(2)

P1(C5
1.851(2)

O2(C6
1.352(2)

O2(C7
1.475(2)

O1(C6
1.221(2)

N1(C6
1.348(3)

N1(C4
1.470(3)

N1(C1
1.479(3)

C5(C1
1.536(3)

C5(H5B
0.98(2)

C5(H5A
0.99(2)

C12(C13
1.382(3)

C12(C11
1.396(3)

C12(H12
0.99(3)

C17(C18
1.395(3)

C17(C22
1.394(3)

C1(C2
1.526(3)

C1(H1
1.00(2)

C7(C8
1.508(3)

C7(C10
1.515(3)

C7(C9
1.520(3)

C11(C16
1.394(3)

C16(C15
1.384(3)

C16(H16
0.92(2)

C2(C3
1.534(3)

C2(H2B
0.96(3)

C2(H2A
0.95(3)

C18(C19
1.382(3)

C18(H18
0.93(2)

C15(C14
1.365(4)

C15(H15
0.96(2)

C9(H9C
1.02(3)

C9(H9B
0.97(3)

C9(H9A
1.02(3)

C13(C14
1.385(4)

C13(H13
0.91(3)

C3(C4
1.514(3)

C3(H3B
1.02(3)

C3(H3A
1.01(2)

C4(H4A
1.00(2)

C4(H4B
1.00(2)

C10(H10A
0.98(3)

C10(H10B
1.02(3)

C10(H10C
0.98(3)

C22(C21
1.380(4)

C22(H22
0.95(2)

C8(H8B
0.95(3)

C8(H8C
0.98(3)

C8(H8A
0.97(3)

C19(C20
1.383(4)

C19(H19
0.90(2)

C20(C21
1.377(4)

C20(H20
0.96(3)

C14(H14
0.95(3)

C21(H21
1.03(3)

C17(P1(C11
99.12(10)

C17(P1(C5
102.94(11)

C11(P1(C5
99.30(10)

C6(O2(C7
120.79(16)

C6(N1(C4
125.23(18)

C6(N1(C1
121.28(18)

C4(N1(C1
113.22(17)

C1(C5(P1
113.37(15)

C1(C5(H5B
109.7(13)

P1(C5(H5B
109.9(12)

C1(C5(H5A
108.6(13)

P1(C5(H5A
103.3(13)

H5B(C5(H5A
111.9(18)

C13(C12(C11
121.0(2)

C13(C12(H12
122.0(16)

C11(C12(H12
117.0(16)

C18(C17(C22
118.2(2)

C18(C17(P1
126.00(18)

C22(C17(P1
115.80(18)

O1(C6(N1
124.8(2)

O1(C6(O2
125.9(2)

N1(C6(O2
109.32(18)

N1(C1(C2
101.72(17)

N1(C1(C5
111.07(17)

C2(C1(C5
113.15(19)

N1(C1(H1
107.1(13)

C2(C1(H1
113.6(12)

C5(C1(H1
109.7(13)

O2(C7(C8
109.96(18)

O2(C7(C10
101.96(17)

C8(C7(C10
111.3(2)

O2(C7(C9
109.91(18)

C8(C7(C9
113.0(2)

C10(C7(C9
110.2(2)

C16(C11(C12
118.0(2)

C16(C11(P1
118.49(18)

C12(C11(P1
123.54(16)

C15(C16(C11
120.6(2)

C15(C16(H16
124.7(15)

C11(C16(H16
114.7(15)

C1(C2(C3
103.76(19)

C1(C2(H2B
112.7(14)

C3(C2(H2B
114.7(14)

C1(C2(H2A
110.9(16)

C3(C2(H2A
107.8(15)

H2B(C2(H2A
107(2)

C19(C18(C17
120.0(2)

C19(C18(H18
117.9(15)

C17(C18(H18
122.1(14)

C14(C15(C16
120.6(3)

C14(C15(H15
122.6(14)

C16(C15(H15
116.8(14)

C7(C9(H9C
108.7(16)

C7(C9(H9B
109.5(16)

H9C(C9(H9B
107(2)

C7(C9(H9A
111.5(14)

H9C(C9(H9A
106(2)

H9B(C9(H9A
113.8(19)

C12(C13(C14
119.8(3)

C12(C13(H13
121.0(16)

C14(C13(H13
118.9(17)

C4(C3(C2
103.97(19)

C4(C3(H3B
111.0(15)

C2(C3(H3B
108.4(14)

C4(C3(H3A
110.1(12)

C2(C3(H3A
114.3(12)

H3B(C3(H3A
109.0(19)

N1(C4(C3
103.06(17)

N1(C4(H4A
107.9(11)

C3(C4(H4A
109.7(10)

N1(C4(H4B
110.7(12)

C3(C4(H4B
111.5(13)

H4A(C4(H4B
113.4(17)

C7(C10(H10A
109.9(14)

C7(C10(H10B
111.6(16)

H10A(C10(H10B
107(2)

C7(C10(H10C
108.2(14)

H10A(C10(H10C
111.3(19)

H10B(C10(H10C
109(2)

C21(C22(C17
121.4(3)

C21(C22(H22
121.7(14)

C17(C22(H22
116.9(14)

C7(C8(H8B
108.3(15)

C7(C8(H8C
112.3(15)

H8B(C8(H8C
110(2)

C7(C8(H8A
112.5(15)

H8B(C8(H8A
106(2)

H8C(C8(H8A
107(2)

C18(C19(C20
120.9(3)

C18(C19(H19
119.3(15)

C20(C19(H19
119.8(15)

C21(C20(C19
119.6(3)

C21(C20(H20
122.4(16)

C19(C20(H20
117.9(16)

C15(C14(C13
120.0(2)

C15(C14(H14
123.4(15)

C13(C14(H14
116.6(15)

C20(C21(C22
119.8(3)

C20(C21(H21
117.6(18)

C22(C21(H21
122.7(18)





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
P1
22(1) 
25(1)
22(1) 
(1(1)
(2(1) 
(3(1)

O2
21(1) 
21(1)
36(1) 
(5(1)
(7(1) 
0(1)

O1
27(1) 
21(1)
36(1) 
(2(1)
(2(1) 
2(1)

N1
20(1) 
21(1)
27(1) 
(3(1)
(1(1) 
0(1)

C5
21(1) 
24(1)
22(1) 
(3(1)
1(1) 
2(1)

C12
27(1) 
33(1)
22(1) 
0(1)
(1(1) 
(4(1)

C17
33(1) 
22(1)
21(1) 
1(1)
6(1) 
(5(1)

C6
21(1) 
22(1)
25(1) 
1(1)
1(1) 
(2(1)

C1
22(1) 
24(1)
24(1) 
0(1)
0(1) 
(3(1)

C7
20(1) 
23(1)
39(1) 
(1(1)
(7(1) 
0(1)

C11
24(1) 
24(1)
23(1) 
(7(1)
3(1) 
(6(1)

C16
30(1) 
22(1)
35(1) 
(8(1)
4(1) 
0(1)

C2
31(1) 
26(1)
33(2) 
3(1)
(7(1) 
(4(1)

C18
29(1) 
26(1)
32(1) 
(1(1)
8(1) 
(3(1)

C15
31(1) 
33(1)
39(1) 
(12(1)
13(1) 
(10(1)

C9
23(1) 
27(1)
47(2) 
4(1)
0(1) 
0(1)

C13
47(2) 
33(1)
26(1) 
1(1)
(3(1) 
(8(1)

C3
29(1) 
23(1)
39(2) 
(2(1)
(7(1) 
3(1)

C4
23(1) 
20(1)
30(1) 
1(1)
2(1) 
1(1)

C10
30(1) 
27(1)
51(2) 
(2(1)
(15(1) 
0(1)

C22
40(2) 
35(1)
24(1) 
(4(1)
6(1) 
(6(1)

C8
28(1) 
28(1)
43(2) 
3(1)
(7(1) 
(1(1)

C19
32(2) 
32(1)
54(2) 
3(2)
16(1) 
3(1)

C20
64(2) 
23(1)
46(2) 
(6(1)
32(2) 
(2(1)

C14
48(2) 
30(2)
24(1) 
(7(1)
12(1) 
(17(1)

C21
59(2) 
38(2)
30(2) 
(7(1)
13(1) 
(11(1)



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

Atom 
x
y
z
Ueq
S.o.f.
H5B
3050(20)
8440(20)
8617(11)
27(6)
1

H16
7400(20)
9170(20)
8902(11)
34(7)
1

H8B
(2170(30)
7230(20)
7293(12)
39(7)
1

H1
2240(20)
7310(20)
9591(11)
30(6)
1

H5A
4340(20)
7420(20)
8591(12)
29(6)
1

H2B
4580(30)
6070(20)
9703(12)
39(6)
1

H10A
(1650(20)
4040(20)
7949(12)
33(7)
1

H3B
4520(30)
5080(30)
8654(13)
46(8)
1

H4A
1759(19)
4188(19)
8915(9)
11(5)
1

H9C
(3320(30)
6500(30)
8360(14)
50(8)
1

H12
3860(30)
10990(30)
8522(13)
44(7)
1

H22
5020(30)
10810(20)
10349(11)
29(6)
1

H14
7290(30)
12000(20)
7500(12)
35(7)
1

H8C
(1070(20)
7980(30)
7724(13)
36(7)
1

H18
1760(20)
9650(20)
9283(12)
32(7)
1

H15
8570(30)
10390(20)
8104(11)
26(6)
1

H2A
3260(30)
5360(20)
9904(13)
43(7)
1

H8A
(630(30)
7010(20)
7163(13)
39(7)
1

H3A
4030(20)
3850(20)
9128(11)
26(6)
1

H10B
(1090(30)
4590(30)
7256(15)
52(8)
1

H9B
(2490(30)
5490(30)
8807(13)
49(8)
1

H10C
(2680(30)
4840(20)
7473(11)
36(6)
1

H19
500(30)
11250(20)
9748(11)
29(6)
1

H20
1330(30)
12650(30)
10526(14)
50(8)
1

H13
5060(30)
12320(20)
7757(12)
42(8)
1

H9A
(2080(20)
7060(30)
8828(12)
40(7)
1

H21
3660(30)
12520(30)
10866(16)
71(10)
1

H4B
2410(20)
4640(20)
8190(11)
26(6)
1
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