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(disorder not shown)
Table 1. Crystal data and structure refinement details.

	


Identification code 
2009src0457  (DH10)  

Empirical formula 
C22H18N2O4Pd2S2
Formula weight 
651.30

Temperature 
120(2) K

Wavelength 
0.71073 Å

Crystal system 
Monoclinic

Space group 
P21/n 

Unit cell dimensions
a = 9.58530(10) Å
( = 90°


b = 19.1332(3) Å
( = 103.7320(10)°


c = 12.3889(2) Å
(  = 90°

Volume
2207.15(5) Å3
Z
4

Density (calculated)
1.960 Mg / m3
Absorption coefficient
1.852 mm(1
F(000)
1280

Crystal
block; dark red

Crystal size
0.40 ( 0.38 ( 0.21 mm3
( range for data collection
3.07 ( 27.48°

Index ranges
(12 ( h ( 12, (24 ( k ( 24, (16 ( l ( 16

Reflections collected
26644

Independent reflections
5057 [Rint = 0.0375]

Completeness to ( = 27.48°
99.7 % 

Absorption correction
Semi(empirical from equivalents

Max. and min. transmission
0.6971 and 0.5246

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
5057 / 410 / 461

Goodness-of-fit on F2
1.169

Final R indices [F2 > 2((F2)]
R1 = 0.0282, wR2 = 0.0600

R indices (all data)
R1 = 0.0314, wR2 = 0.0611

Largest diff. peak and hole
0.619 and (0.899 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 hydrogen fixed using a standard riding model.

Both of the organic rings are disordered, with ring C2>S8 present 75.474% of the time and ring C92-S98 the remainder, and C22-S28 81.114% of the time with C92-S98 the remainder. Occupancies were allowed to refine freely.

The structure was also attempted in P21 and P-1 to ensure the disorder was not a product of too high a space group, however the disorder was still seen.

 Due to the large amount of disorder in the structure, although the disordered atoms were refined anisotropically, DELU and SIMU restraints were used across the disordered atoms with further EADP restraints for disordered atoms that are close to each other on the difference map.
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Structure including disorder

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
7197(6)
2457(3)
9215(5)
23(1)
0.755(4)

C3
6579(12)
2545(7)
10112(9)
30(2)
0.755(4)

C4
5304(13)
2212(7)
10113(7)
25(2)
0.755(4)

C5
4659(4)
1802(2)
9206(3)
25(1)
0.755(4)

C6
5318(4)
1726(2)
8325(4)
18(1)
0.755(4)

C7
4837(5)
1329(3)
7329(4)
19(1)
0.755(4)

C9
3760(9)
606(6)
5711(6)
32(2)
0.755(4)

C10
5039(7)
897(3)
5624(4)
29(1)
0.755(4)

C11
5667(5)
1321(3)
6558(4)
18(1)
0.755(4)

N1
6573(5)
2066(3)
8335(4)
18(1)
0.755(4)

S8
3300(3)
820(2)
6929(2)
30(1)
0.755(4)

C22
7519(5)
(298(2)
7567(4)
27(1)
0.811(3)

C23
6435(6)
(745(2)
7702(4)
36(1)
0.811(3)

C24
5997(8)
(722(5)
8685(8)
36(2)
0.811(3)

C25
6665(4)
(274(2)
9518(3)
30(1)
0.811(3)

C26
7764(4)
164(2)
9350(3)
18(1)
0.811(3)

C27
8582(4)
669(2)
10097(3)
20(1)
0.811(3)

C29
9822(5)
1493(3)
11520(4)
30(1)
0.811(3)

C30
10286(5)
1546(2)
10571(3)
28(1)
0.811(3)

C31
9586(4)
1069(2)
9735(3)
19(1)
0.811(3)

N21
8161(3)
147(2)
8364(3)
20(1)
0.811(3)

S28
8512(2)
865(1)
11444(1)
29(1)
0.811(3)

C72
9740(20)
1276(8)
10444(13)
28(3)
0.189(3)

C73
9300(20)
1265(10)
11456(13)
28(4)
0.189(3)

C74
8260(30)
784(13)
11579(18)
20(1)
0.189(3)

C75
7623(17)
334(8)
10748(12)
33(3)
0.189(3)

C76
8119(17)
362(8)
9767(11)
20(1)
0.189(3)

C77
7612(16)
(57(8)
8801(12)
25(3)
0.189(3)

C79
6710(20)
(910(10)
7290(16)
39(4)
0.189(3)

C80
7689(18)
(453(8)
7061(13)
25(3)
0.189(3)

C81
8238(17)
31(8)
7909(12)
20(1)
0.189(3)

N71
9120(15)
834(7)
9638(11)
20(1)
0.189(3)

S78
6418(10)
(751(6)
8576(11)
41(2)
0.189(3)

C92
5130(20)
965(11)
6068(14)
32(4)
0.245(4)

C93
3890(30)
579(17)
6064(18)
38(5)
0.245(4)

C94
3240(40)
648(18)
6930(30)
40(7)
0.245(4)

C95
3719(11)
1134(6)
7755(12)
30(3)
0.245(4)

C96
4979(12)
1478(7)
7777(11)
17(2)
0.245(4)

C97
5765(15)
1932(7)
8587(10)
20(1)
0.245(4)

C99
6840(30)
2710(20)
10170(30)
39(5)
0.245(4)

C100
7609(17)
2685(8)
9361(14)
27(3)
0.245(4)

C101
7016(17)
2229(11)
8483(15)
18(3)
0.245(4)

N91
5669(15)
1372(7)
6942(10)
20(1)
0.245(4)

S98
5329(13)
2213(6)
9806(6)
38(2)
0.245(4)

C41
8998(3)
1041(1)
5665(2)
21(1)
1

C42
9334(4)
892(2)
4556(3)
30(1)
1

C51
10587(3)
2304(1)
7947(2)
21(1)
1

C52
11734(3)
2853(2)
8111(3)
27(1)
1

O41
9573(2)
663(1)
6477(2)
28(1)
1

O42
8156(2)
1547(1)
5682(2)
26(1)
1

O51
11004(2)
1687(1)
8202(2)
29(1)
1

O52
9317(2)
2498(1)
7587(2)
27(1)
1

Pd1
9591(1)
876(1)
8164(1)
20(1)
1

Pd2
7484(1)
1860(1)
7065(1)
19(1)
1

	


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

	


C2(N1
1.339(6)

C2(C3
1.388(8)

C2(H2
0.9500

C3(C4
1.378(12)

C3(H3
0.9500

C4(C5
1.390(10)

C4(H4
0.9500

C5(C6
1.391(5)

C5(H5
0.9500

C6(N1
1.367(5)

C6(C7
1.429(6)

C7(C11
1.381(6)

C7(S8
1.738(5)

C9(C10
1.374(8)

C9(S8
1.720(6)

C9(H9
0.9500

C10(C11
1.425(6)

C10(H10
0.9500

C11(Pd2
1.993(5)

N1(Pd2
2.011(5)

C22(N21
1.338(5)

C22(C23
1.386(6)

C22(H22
0.9500

C23(C24
1.380(9)

C23(H23
0.9500

C24(C25
1.378(10)

C24(H24
0.9500

C25(C26
1.400(5)

C25(H25
0.9500

C26(N21
1.363(5)

C26(C27
1.434(5)

C27(C31
1.385(5)

C27(S28
1.728(4)

C29(C30
1.356(6)

C29(S28
1.724(5)

C29(H29
0.9500

C30(C31
1.423(5)

C30(H30
0.9500

C31(Pd1
1.982(4)

N21(Pd1
2.011(3)

C72(N71
1.334(15)

C72(C73
1.416(15)

C72(H72
0.9500

C73(C74
1.391(17)

C73(H73
0.9500

C74(C75
1.370(18)

C74(H74
0.9500

C75(C76
1.406(14)

C75(H75
0.9500

C76(N71
1.355(15)

C76(C77
1.426(15)

C77(C81
1.388(15)

C77(S78
1.731(14)

C79(C80
1.363(16)

C79(S78
1.708(16)

C79(H79
0.9500

C80(C81
1.406(15)

C80(H80
0.9500

C81(Pd1
2.049(16)

N71(Pd1
1.983(14)

C92(N91
1.334(14)

C92(C93
1.397(19)

C92(H92
0.9500

C93(C94
1.37(2)

C93(H93
0.9500

C94(C95
1.379(18)

C94(H94
0.9500

C95(C96
1.370(13)

C95(H95
0.9500

C96(N91
1.370(13)

C96(C97
1.403(14)

C97(C101
1.360(14)

C97(S98
1.745(12)

C99(C100
1.379(19)

C99(S98
1.697(17)

C99(H99
0.9500

C100(C101
1.404(14)

C100(H100
0.9500

C101(Pd2
2.039(16)

N91(Pd2
1.948(15)

C41(O41
1.255(3)

C41(O42
1.264(3)

C41(C42
1.511(4)

C42(H42A
0.9800

C42(H42B
0.9800

C42(H42C
0.9800

C51(O52
1.250(3)

C51(O51
1.263(3)

C51(C52
1.499(4)

C52(H52A
0.9800

C52(H52B
0.9800

C52(H52C
0.9800

O41(Pd1
2.125(2)

O42(Pd2
2.0576(19)

O51(Pd1
2.054(2)

O52(Pd2
2.111(2)

Pd1(Pd2
2.8594(3)

N1(C2(C3
121.8(5)

N1(C2(H2
119.1

C3(C2(H2
119.1

C4(C3(C2
119.4(6)

C4(C3(H3
120.3

C2(C3(H3
120.3

C5(C4(C3
119.0(6)

C5(C4(H4
120.5

C3(C4(H4
120.5

C4(C5(C6
119.7(5)

C4(C5(H5
120.1

C6(C5(H5
120.1

N1(C6(C5
120.4(4)

N1(C6(C7
111.3(4)

C5(C6(C7
128.3(4)

C11(C7(C6
118.9(4)

C11(C7(S8
112.7(3)

C6(C7(S8
128.4(4)

C10(C9(S8
113.1(5)

C10(C9(H9
123.5

S8(C9(H9
123.5

C9(C10(C11
112.3(5)

C9(C10(H10
123.8

C11(C10(H10
123.8

C7(C11(C10
111.5(4)

C7(C11(Pd2
112.3(3)

C10(C11(Pd2
136.1(4)

C2(N1(C6
119.7(4)

C2(N1(Pd2
123.6(3)

C6(N1(Pd2
116.4(3)

C9(S8(C7
90.4(3)

N21(C22(C23
122.0(4)

N21(C22(H22
119.0

C23(C22(H22
119.0

C24(C23(C22
118.8(5)

C24(C23(H23
120.6

C22(C23(H23
120.6

C23(C24(C25
119.7(6)

C23(C24(H24
120.2

C25(C24(H24
120.2

C24(C25(C26
119.6(4)

C24(C25(H25
120.2

C26(C25(H25
120.2

N21(C26(C25
119.9(3)

N21(C26(C27
111.6(3)

C25(C26(C27
128.4(4)

C31(C27(C26
118.6(3)

C31(C27(S28
112.4(3)

C26(C27(S28
129.0(3)

C30(C29(S28
112.9(3)

C30(C29(H29
123.5

S28(C29(H29
123.5

C29(C30(C31
112.8(4)

C29(C30(H30
123.6

C31(C30(H30
123.6

C27(C31(C30
111.3(3)

C27(C31(Pd1
112.2(3)

C30(C31(Pd1
136.4(3)

C22(N21(C26
120.0(3)

C22(N21(Pd1
123.9(3)

C26(N21(Pd1
115.9(2)

C29(S28(C27
90.5(2)

N71(C72(C73
118.7(15)

N71(C72(H72
120.6

C73(C72(H72
120.6

C74(C73(C72
118.6(16)

C74(C73(H73
120.7

C72(C73(H73
120.7

C75(C74(C73
122.4(17)

C75(C74(H74
118.8

C73(C74(H74
118.8

C74(C75(C76
116.4(14)

C74(C75(H75
121.8

C76(C75(H75
121.8

N71(C76(C75
121.4(13)

N71(C76(C77
112.7(11)

C75(C76(C77
125.8(14)

C81(C77(C76
118.3(12)

C81(C77(S78
111.0(10)

C76(C77(S78
130.3(12)

C80(C79(S78
110.6(12)

C80(C79(H79
124.7

S78(C79(H79
124.7

C79(C80(C81
114.9(14)

C79(C80(H80
122.5

C81(C80(H80
122.5

C77(C81(C80
111.1(13)

C77(C81(Pd1
110.5(10)

C80(C81(Pd1
138.2(10)

C72(N71(C76
122.4(13)

C72(N71(Pd1
120.4(11)

C76(N71(Pd1
117.2(9)

C79(S78(C77
92.3(8)

N91(C92(C93
118.6(14)

N91(C92(H92
120.7

C93(C92(H92
120.7

C94(C93(C92
119.4(17)

C94(C93(H93
120.3

C92(C93(H93
120.3

C93(C94(C95
120.8(19)

C93(C94(H94
119.6

C95(C94(H94
119.6

C96(C95(C94
118.5(14)

C96(C95(H95
120.7

C94(C95(H95
120.7

N91(C96(C95
119.6(12)

N91(C96(C97
111.0(10)

C95(C96(C97
129.3(12)

C101(C97(C96
121.8(11)

C101(C97(S98
110.5(10)

C96(C97(S98
127.7(11)

C100(C99(S98
111.1(13)

C100(C99(H99
124.5

S98(C99(H99
124.5

C99(C100(C101
113.2(13)

C99(C100(H100
123.4

C101(C100(H100
123.4

C97(C101(C100
112.9(12)

C97(C101(Pd2
108.4(9)

C100(C101(Pd2
138.6(11)

C92(N91(C96
122.3(13)

C92(N91(Pd2
120.8(10)

C96(N91(Pd2
116.9(9)

C99(S98(C97
92.1(9)

O41(C41(O42
126.0(2)

O41(C41(C42
118.2(2)

O42(C41(C42
115.9(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

O52(C51(O51
126.2(3)

O52(C51(C52
117.5(2)

O51(C51(C52
116.3(2)

C51(C52(H52A
109.5

C51(C52(H52B
109.5

H52A(C52(H52B
109.5

C51(C52(H52C
109.5

H52A(C52(H52C
109.5

H52B(C52(H52C
109.5

C41(O41(Pd1
125.32(18)

C41(O42(Pd2
124.40(18)

C51(O51(Pd1
122.23(18)

C51(O52(Pd2
127.40(18)

N71(Pd1(C31
18.1(4)

N71(Pd1(N21
63.2(4)

C31(Pd1(N21
81.27(15)

N71(Pd1(C81
80.6(6)

C31(Pd1(C81
98.6(4)

N21(Pd1(C81
17.7(4)

N71(Pd1(O51
107.6(4)

C31(Pd1(O51
89.54(13)

N21(Pd1(O51
170.57(11)

C81(Pd1(O51
171.7(4)

N71(Pd1(O41
161.3(4)

C31(Pd1(O41
179.37(13)

N21(Pd1(O41
98.16(11)

C81(Pd1(O41
80.8(4)

O51(Pd1(O41
91.02(9)

N71(Pd1(Pd2
100.1(4)

C31(Pd1(Pd2
100.27(10)

N21(Pd1(Pd2
95.19(8)

C81(Pd1(Pd2
95.5(4)

O51(Pd1(Pd2
84.29(6)

O41(Pd1(Pd2
79.49(5)

N91(Pd2(C11
14.1(3)

N91(Pd2(N1
67.1(4)

C11(Pd2(N1
80.77(17)

N91(Pd2(C101
81.9(5)

C11(Pd2(C101
95.5(4)

N1(Pd2(C101
14.8(4)

N91(Pd2(O42
104.2(3)

C11(Pd2(O42
90.53(14)

N1(Pd2(O42
171.25(13)

C101(Pd2(O42
173.9(4)

N91(Pd2(O52
164.6(3)

C11(Pd2(O52
175.83(15)

N1(Pd2(O52
97.55(13)

C101(Pd2(O52
82.7(4)

O42(Pd2(O52
91.20(8)

N91(Pd2(Pd1
103.7(4)

C11(Pd2(Pd1
105.94(14)

N1(Pd2(Pd1
98.36(17)

C101(Pd2(Pd1
95.3(6)

O42(Pd2(Pd1
83.07(5)

O52(Pd2(Pd1
78.04(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
26(3) 
17(3)
24(3) 
(5(2)
1(2) 
0(2)

C3
39(4) 
29(5)
21(3) 
(7(2)
3(3) 
5(2)

C4
34(3) 
33(3)
11(4) 
(3(4)
9(3) 
9(2)

C5
25(2) 
28(2)
22(2) 
2(2)
9(2) 
3(2)

C6
16(2) 
22(2)
17(2) 
2(2)
2(2) 
2(2)

C7
18(2) 
23(2)
18(2) 
0(2)
6(2) 
(1(2)

C9
27(3) 
39(3)
28(4) 
(10(3)
0(3) 
(5(3)

C10
30(3) 
35(3)
21(3) 
(5(2)
7(3) 
1(2)

C11
17(2) 
26(2)
13(2) 
1(2)
4(2) 
0(2)

N1
18(3) 
18(2)
15(2) 
(1(2)
2(2) 
4(2)

S8
23(1) 
34(1)
33(1) 
(4(1)
7(1) 
(8(1)

C22
38(2) 
25(2)
17(2) 
(1(2)
3(2) 
(3(2)

C23
46(3) 
31(2)
28(3) 
(3(2)
1(2) 
(15(2)

C24
31(4) 
39(3)
37(3) 
8(2)
7(3) 
(21(3)

C25
29(2) 
36(2)
26(2) 
5(2)
8(2) 
(7(2)

C26
19(2) 
20(2)
14(2) 
3(2)
(2(2) 
1(1)

C27
24(2) 
17(2)
19(2) 
0(1)
6(2) 
2(1)

C29
35(3) 
26(3)
27(2) 
(9(2)
2(2) 
(6(2)

C30
31(2) 
21(2)
29(2) 
(2(2)
3(2) 
(4(2)

C31
21(2) 
16(2)
19(2) 
3(2)
3(2) 
2(1)

N21
26(2) 
17(1)
15(2) 
3(1)
3(1) 
1(1)

S28
35(1) 
35(1)
19(1) 
(4(1)
10(1) 
1(1)

C72
56(12) 
10(8)
20(8) 
6(5)
13(7) 
9(6)

C73
47(12) 
32(11)
10(6) 
3(6)
14(8) 
7(6)

C74
23(3) 
20(3)
16(3) 
1(2)
4(3) 
14(2)

C75
37(8) 
38(8)
27(7) 
1(6)
13(6) 
16(6)

C76
23(3) 
20(3)
16(3) 
1(2)
4(3) 
14(2)

C77
20(7) 
36(8)
17(6) 
10(6)
(2(6) 
4(6)

C79
39(10) 
34(10)
46(11) 
3(8)
13(9) 
(8(7)

C80
35(8) 
17(7)
23(8) 
6(6)
8(7) 
0(6)

C81
23(3) 
20(3)
16(3) 
1(2)
4(3) 
14(2)

N71
23(3) 
20(3)
16(3) 
1(2)
4(3) 
14(2)

S78
31(5) 
37(3)
61(5) 
14(3)
22(4) 
(8(3)

C92
19(7) 
49(9)
25(9) 
(11(8)
3(8) 
1(6)

C93
34(8) 
28(9)
41(13) 
(10(10)
(11(9) 
(4(6)

C94
34(10) 
26(15)
58(12) 
(2(8)
8(8) 
(20(8)

C95
16(5) 
22(6)
53(8) 
3(5)
10(5) 
9(4)

C96
7(5) 
27(8)
15(7) 
3(5)
1(6) 
7(4)

C97
23(3) 
20(3)
16(3) 
1(2)
4(3) 
14(2)

C99
57(13) 
38(17)
18(8) 
(13(8)
2(8) 
21(7)

C100
32(8) 
21(9)
20(7) 
(5(6)
(10(6) 
12(5)

C101
13(7) 
28(10)
10(6) 
(10(6)
(6(6) 
12(5)

N91
23(3) 
20(3)
16(3) 
1(2)
4(3) 
14(2)

S98
58(3) 
42(3)
19(4) 
5(3)
24(3) 
23(2)

C41
24(1) 
20(1)
21(1) 
0(1)
10(1) 
(2(1)

C42
43(2) 
29(2)
22(2) 
2(1)
16(1) 
7(1)

C51
24(1) 
21(1)
18(1) 
0(1)
7(1) 
(3(1)

C52
27(2) 
23(1)
30(2) 
4(1)
5(1) 
(5(1)

O41
45(1) 
22(1)
20(1) 
2(1)
11(1) 
9(1)

O42
30(1) 
33(1)
19(1) 
3(1)
11(1) 
11(1)

O51
24(1) 
19(1)
40(1) 
4(1)
3(1) 
(1(1)

O52
24(1) 
20(1)
36(1) 
3(1)
3(1) 
(1(1)

Pd1
23(1) 
17(1)
20(1) 
5(1)
6(1) 
2(1)

Pd2
20(1) 
20(1)
19(1) 
3(1)
8(1) 
5(1)
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