Further information:  http://www.soton.ac.uk/~xservice/start.htm

	[image: image1.png]



	University of Southampton  ·  School of Chemistry

EPSRC National Crystallography Service
	[image: image4.png]





Table 1. Crystal data and structure refinement.

	


Identification code 
03src0677    

Empirical formula 
C38H40O4
Formula weight 
560.70

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Orthorhombic

Space group 
Pca21 

Unit cell dimensions
a = 35.283(5) Å
( = 90.000(5)°


b = 8.364(5) Å
( = 90.000(5)°


c = 10.721(5) Å
(  = 90.000(5)°

Volume
3164(2) Å3
Z
4

Density (calculated)
1.177 Mg / m3
Absorption coefficient
0.075 mm(1
F(000)
1200

Crystal
Shard; Orange

Crystal size
0.36 ( 0.18 ( 0.08 mm3
( range for data collection
2.99 ( 27.45°

Index ranges
(45 ( h ( 40, (10 ( k ( 9, (13 ( l ( 13

Reflections collected
15371

Independent reflections
6938 [Rint = 0.0950]

Completeness to ( = 27.45°
99.2 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.9940 and 0.9736

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
6938 / 1 / 386

Goodness-of-fit on F2
1.028

Final R indices [F2 > 2((F2)]
R1 = 0.0540, wR2 = 0.1352

R indices (all data)
R1 = 0.0634, wR2 = 0.1429

Absolute structure parameter
0.3(10)

Extinction coefficient
0.007(2)

Largest diff. peak and hole
0.256 and (0.234 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
3537(1)
336(2)
1888(2)
22(1)
1

C2
3727(1)
625(2)
630(2)
21(1)
1

C3
3702(1)
2170(2)
121(2)
26(1)
1

C4
3888(1)
2553(3)
(969(2)
29(1)
1

C5
4099(1)
1390(3)
(1588(2)
30(1)
1

C6
4122(1)
(137(3)
(1107(2)
27(1)
1

C7
3935(1)
(535(2)
12(2)
21(1)
1

C8
3965(1)
(2253(2)
464(2)
21(1)
1

C9
3743(1)
(2584(2)
1649(2)
21(1)
1

C10
3742(1)
(4160(2)
2095(2)
26(1)
1

C11
3527(1)
(4592(3)
3119(2)
29(1)
1

C12
3313(1)
(3442(3)
3723(2)
31(1)
1

C13
3316(1)
(1876(3)
3318(2)
27(1)
1

C14
3532(1)
(1427(2)
2273(2)
21(1)
1

C15
3143(1)
955(2)
1836(2)
24(1)
1

C16
2831(1)
1483(2)
1727(2)
25(1)
1

C17
2453(1)
2107(2)
1554(2)
23(1)
1

C18
2291(1)
3105(3)
2449(2)
29(1)
1

C19
1930(1)
3705(3)
2276(2)
33(1)
1

C20
1726(1)
3299(3)
1221(3)
36(1)
1

C21
1884(1)
2320(3)
324(2)
33(1)
1

C22
2248(1)
1726(2)
481(2)
28(1)
1

C23
4366(1)
(2680(2)
678(2)
23(1)
1

C24
4686(1)
(3095(2)
893(2)
25(1)
1

C25
5053(1)
(3744(2)
1169(2)
23(1)
1

C26
5127(1)
(4341(3)
2370(2)
28(1)
1

C27
5468(1)
(5099(3)
2624(2)
34(1)
1

C28
5735(1)
(5272(3)
1694(3)
36(1)
1

C29
5671(1)
(4652(3)
518(3)
37(1)
1

C30
5329(1)
(3879(3)
255(2)
30(1)
1

O1
3724(1)
1271(2)
2836(1)
26(1)
1

O2
3832(1)
(3311(2)
(508(1)
25(1)
1

C31
3075(1)
(1232(3)
(2009(3)
46(1)
1

C32
3341(1)
(1606(4)
(3046(3)
52(1)
1

C33
2775(1)
(2427(3)
(249(3)
44(1)
1

C34
2765(1)
(3913(4)
525(3)
47(1)
1

O31
3073(1)
(2553(2)
(1150(2)
34(1)
1

C41
4817(1)
1064(3)
2368(2)
35(1)
1

C42
4683(1)
2181(3)
1370(3)
38(1)
1

C43
4618(1)
(393(3)
4144(3)
44(1)
1

C44
4282(1)
(707(4)
4979(3)
54(1)
1

O41
4505(1)
617(2)
3142(2)
33(1)
1

	


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

	


C1(O1
1.442(2)

C1(C15
1.485(3)

C1(C2
1.524(3)

C1(C14
1.530(3)

C2(C7
1.386(3)

C2(C3
1.406(3)

C3(C4
1.377(3)

C3(H3
0.9500

C4(C5
1.394(3)

C4(H4
0.9500

C5(C6
1.380(3)

C5(H5
0.9500

C6(C7
1.407(3)

C6(H6
0.9500

C7(C8
1.521(3)

C8(O2
1.446(2)

C8(C23
1.477(3)

C8(C9
1.518(3)

C9(C14
1.392(3)

C9(C10
1.402(3)

C10(C11
1.383(3)

C10(H10
0.9500

C11(C12
1.384(3)

C11(H11
0.9500

C12(C13
1.380(3)

C12(H12
0.9500

C13(C14
1.407(3)

C13(H13
0.9500

C15(C16
1.192(3)

C16(C17
1.445(3)

C17(C18
1.394(3)

C17(C22
1.395(3)

C18(C19
1.383(3)

C18(H18
0.9500

C19(C20
1.383(4)

C19(H19
0.9500

C20(C21
1.381(4)

C20(H20
0.9500

C21(C22
1.388(3)

C21(H21
0.9500

C22(H22
0.9500

C23(C24
1.202(3)

C24(C25
1.435(3)

C25(C30
1.386(3)

C25(C26
1.406(3)

C26(C27
1.386(3)

C26(H26
0.9500

C27(C28
1.380(4)

C27(H27
0.9500

C28(C29
1.381(4)

C28(H28
0.9500

C29(C30
1.399(3)

C29(H29
0.9500

C30(H30
0.9500

O1(H1
0.8400

O2(H2
0.8400

C31(O31
1.438(3)

C31(C32
1.490(5)

C31(H31A
0.9900

C31(H31B
0.9900

C32(H32A
0.9800

C32(H32B
0.9800

C32(H32C
0.9800

C33(O31
1.431(3)

C33(C34
1.495(4)

C33(H33A
0.9900

C33(H33B
0.9900

C34(H34A
0.9800

C34(H34B
0.9800

C34(H34C
0.9800

C41(O41
1.427(3)

C41(C42
1.498(4)

C41(H41A
0.9900

C41(H41B
0.9900

C42(H42A
0.9800

C42(H42B
0.9800

C42(H42C
0.9800

C43(O41
1.424(3)

C43(C44
1.510(4)

C43(H43A
0.9900

C43(H43B
0.9900

C44(H44A
0.9800

C44(H44B
0.9800

C44(H44C
0.9800

O1(C1(C15
105.41(16)

O1(C1(C2
109.66(16)

C15(C1(C2
108.77(17)

O1(C1(C14
109.75(16)

C15(C1(C14
109.62(17)

C2(C1(C14
113.33(16)

C7(C2(C3
119.29(19)

C7(C2(C1
123.02(18)

C3(C2(C1
117.60(18)

C4(C3(C2
121.0(2)

C4(C3(H3
119.5

C2(C3(H3
119.5

C3(C4(C5
119.7(2)

C3(C4(H4
120.1

C5(C4(H4
120.1

C6(C5(C4
119.9(2)

C6(C5(H5
120.1

C4(C5(H5
120.1

C5(C6(C7
120.8(2)

C5(C6(H6
119.6

C7(C6(H6
119.6

C2(C7(C6
119.36(19)

C2(C7(C8
123.05(19)

C6(C7(C8
117.56(18)

O2(C8(C23
106.02(16)

O2(C8(C9
108.84(16)

C23(C8(C9
108.72(17)

O2(C8(C7
109.00(17)

C23(C8(C7
110.17(17)

C9(C8(C7
113.79(17)

C14(C9(C10
119.26(19)

C14(C9(C8
123.43(18)

C10(C9(C8
117.26(18)

C11(C10(C9
121.2(2)

C11(C10(H10
119.4

C9(C10(H10
119.4

C10(C11(C12
119.3(2)

C10(C11(H11
120.3

C12(C11(H11
120.3

C13(C12(C11
120.5(2)

C13(C12(H12
119.8

C11(C12(H12
119.8

C12(C13(C14
120.6(2)

C12(C13(H13
119.7

C14(C13(H13
119.7

C9(C14(C13
119.12(19)

C9(C14(C1
122.31(19)

C13(C14(C1
118.54(18)

C16(C15(C1
176.2(2)

C15(C16(C17
178.1(2)

C18(C17(C22
119.56(19)

C18(C17(C16
120.3(2)

C22(C17(C16
120.14(19)

C19(C18(C17
120.1(2)

C19(C18(H18
120.0

C17(C18(H18
120.0

C20(C19(C18
120.1(2)

C20(C19(H19
120.0

C18(C19(H19
120.0

C21(C20(C19
120.3(2)

C21(C20(H20
119.8

C19(C20(H20
119.8

C20(C21(C22
120.1(2)

C20(C21(H21
120.0

C22(C21(H21
120.0

C21(C22(C17
119.9(2)

C21(C22(H22
120.1

C17(C22(H22
120.1

C24(C23(C8
176.4(2)

C23(C24(C25
174.4(2)

C30(C25(C26
119.2(2)

C30(C25(C24
121.3(2)

C26(C25(C24
119.4(2)

C27(C26(C25
120.3(2)

C27(C26(H26
119.9

C25(C26(H26
119.9

C28(C27(C26
119.9(2)

C28(C27(H27
120.0

C26(C27(H27
120.0

C27(C28(C29
120.6(2)

C27(C28(H28
119.7

C29(C28(H28
119.7

C28(C29(C30
119.9(2)

C28(C29(H29
120.1

C30(C29(H29
120.1

C25(C30(C29
120.2(2)

C25(C30(H30
119.9

C29(C30(H30
119.9

C1(O1(H1
109.5

C8(O2(H2
109.5

O31(C31(C32
108.7(2)

O31(C31(H31A
110.0

C32(C31(H31A
110.0

O31(C31(H31B
110.0

C32(C31(H31B
110.0

H31A(C31(H31B
108.3

C31(C32(H32A
109.5

C31(C32(H32B
109.5

H32A(C32(H32B
109.5

C31(C32(H32C
109.5

H32A(C32(H32C
109.5

H32B(C32(H32C
109.5

O31(C33(C34
109.4(2)

O31(C33(H33A
109.8

C34(C33(H33A
109.8

O31(C33(H33B
109.8

C34(C33(H33B
109.8

H33A(C33(H33B
108.3

C33(C34(H34A
109.5

C33(C34(H34B
109.5

H34A(C34(H34B
109.5

C33(C34(H34C
109.5

H34A(C34(H34C
109.5

H34B(C34(H34C
109.5

C33(O31(C31
112.3(2)

O41(C41(C42
109.6(2)

O41(C41(H41A
109.8

C42(C41(H41A
109.8

O41(C41(H41B
109.8

C42(C41(H41B
109.8

H41A(C41(H41B
108.2

C41(C42(H42A
109.5

C41(C42(H42B
109.5

H42A(C42(H42B
109.5

C41(C42(H42C
109.5

H42A(C42(H42C
109.5

H42B(C42(H42C
109.5

O41(C43(C44
109.3(2)

O41(C43(H43A
109.8

C44(C43(H43A
109.8

O41(C43(H43B
109.8

C44(C43(H43B
109.8

H43A(C43(H43B
108.3

C43(C44(H44A
109.5

C43(C44(H44B
109.5

H44A(C44(H44B
109.5

C43(C44(H44C
109.5

H44A(C44(H44C
109.5

H44B(C44(H44C
109.5

C43(O41(C41
112.18(19)

	


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
21(1) 
20(1)
23(1) 
(3(1)
(1(1) 
2(1)

C2
19(1) 
19(1)
25(1) 
0(1)
(2(1) 
(1(1)

C3
28(1) 
19(1)
31(1) 
(1(1)
(1(1) 
2(1)

C4
34(1) 
22(1)
31(1) 
4(1)
(2(1) 
1(1)

C5
34(1) 
32(1)
24(1) 
2(1)
2(1) 
(4(1)

C6
29(1) 
27(1)
24(1) 
(2(1)
3(1) 
2(1)

C7
22(1) 
20(1)
22(1) 
(1(1)
(3(1) 
(1(1)

C8
23(1) 
18(1)
22(1) 
(2(1)
0(1) 
3(1)

C9
22(1) 
18(1)
23(1) 
(2(1)
(3(1) 
0(1)

C10
29(1) 
20(1)
29(1) 
(1(1)
(4(1) 
2(1)

C11
35(1) 
22(1)
30(1) 
5(1)
(5(1) 
(2(1)

C12
30(1) 
33(1)
28(1) 
5(1)
3(1) 
(2(1)

C13
28(1) 
27(1)
26(1) 
(2(1)
2(1) 
3(1)

C14
21(1) 
21(1)
22(1) 
0(1)
(1(1) 
0(1)

C15
26(1) 
19(1)
26(1) 
(1(1)
2(1) 
3(1)

C16
29(1) 
20(1)
27(1) 
0(1)
1(1) 
3(1)

C17
21(1) 
19(1)
29(1) 
4(1)
3(1) 
2(1)

C18
29(1) 
29(1)
29(1) 
(1(1)
0(1) 
5(1)

C19
32(1) 
32(1)
36(1) 
(3(1)
4(1) 
10(1)

C20
27(1) 
35(1)
45(2) 
4(1)
(2(1) 
10(1)

C21
33(1) 
30(1)
37(1) 
3(1)
(10(1) 
4(1)

C22
32(1) 
24(1)
27(1) 
1(1)
(1(1) 
5(1)

C23
26(1) 
20(1)
24(1) 
(1(1)
3(1) 
0(1)

C24
31(1) 
21(1)
24(1) 
0(1)
2(1) 
0(1)

C25
23(1) 
16(1)
30(1) 
0(1)
(3(1) 
0(1)

C26
31(1) 
25(1)
27(1) 
2(1)
(1(1) 
(3(1)

C27
37(1) 
25(1)
39(1) 
7(1)
(12(1) 
(6(1)

C28
27(1) 
28(1)
51(2) 
(2(1)
(12(1) 
4(1)

C29
26(1) 
42(1)
43(1) 
(7(1)
2(1) 
4(1)

C30
30(1) 
32(1)
28(1) 
(1(1)
(1(1) 
2(1)

O1
27(1) 
25(1)
26(1) 
(7(1)
(3(1) 
2(1)

O2
28(1) 
20(1)
27(1) 
(6(1)
(2(1) 
2(1)

C31
52(2) 
29(1)
57(2) 
9(1)
(20(1) 
6(1)

C32
70(2) 
47(2)
40(2) 
12(1)
(13(2) 
(1(1)

C33
35(1) 
42(1)
56(2) 
(4(1)
(2(1) 
3(1)

C34
45(2) 
47(2)
48(2) 
(5(1)
0(1) 
(9(1)

O31
35(1) 
26(1)
41(1) 
0(1)
(6(1) 
5(1)

C41
30(1) 
35(1)
41(1) 
(9(1)
2(1) 
1(1)

C42
35(1) 
40(1)
38(1) 
(2(1)
(1(1) 
(8(1)

C43
48(2) 
38(1)
46(2) 
6(1)
(10(1) 
7(1)

C44
54(2) 
61(2)
48(2) 
21(2)
(8(1) 
(4(1)

O41
29(1) 
36(1)
33(1) 
3(1)
(5(1) 
2(1)

	


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

Atom 
x
y
z
Ueq
S.o.f.
H3
3556
2962
534
31
1

H4
3872
3606
(1298
34
1

H5
4228
1648
(2340
36
1

H6
4264
(929
(1535
32
1

H10
3892
(4945
1687
31
1

H11
3526
(5667
3405
35
1

H12
3162
(3732
4422
37
1

H13
3172
(1094
3749
32
1

H18
2430
3374
3180
35
1

H19
1821
4395
2882
40
1

H20
1476
3697
1112
43
1

H21
1743
2052
(402
40
1

H22
2358
1062
(140
33
1

H26
4943
(4226
3009
33
1

H27
5517
(5498
3437
41
1

H28
5965
(5823
1864
43
1

H29
5860
(4750
(110
44
1

H30
5286
(3446
(552
36
1

H1
3949
954
2916
39
1

H2
3601
(3139
(641
38
1

H31A
3156
(245
(1576
55
1

H31B
2816
(1058
(2344
55
1

H32A
3598
(1726
(2712
79
1

H32B
3337
(735
(3657
79
1

H32C
3264
(2605
(3451
79
1

H33A
2529
(2281
(678
53
1

H33B
2819
(1487
293
53
1

H34A
2726
(4842
(18
70
1

H34B
2556
(3843
1125
70
1

H34C
3005
(4028
974
70
1

H41A
4930
99
1984
43
1

H41B
5014
1594
2878
43
1

H42A
4506
1619
817
56
1

H42B
4900
2562
886
56
1

H42C
4554
3095
1753
56
1

H43A
4823
127
4627
52
1

H43B
4716
(1416
3810
52
1

H44A
4176
313
5262
81
1

H44B
4363
(1334
5704
81
1

H44C
4089
(1303
4515
81
1

	


Table 6. Hydrogen bonds [Å and °].

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

 O1(H1...O41
0.84
2.00
2.827(2)
169.7

 O2(H2...O31
0.84
2.00
2.837(2)
172.4 
	


Symmetry transformations used to generate equivalent atoms: 
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