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Understanding crystallographic information is not trivial. If you discuss a structure in a publication, please let the crystallographers proof-read the final draft of that manuscript before you submit it.

For many structures it is true that crystallography is an intellectual performance (like synthesis or elucidation of mechanisms) and not a routine job. In these cases, particularly when the structures contribute significantly to the content of the publication, the crystallographers should be co-authors. Do not think this is not necessary because you pay for structures. 

A brown plate, measuring 0.48 x 0.21 x 0.04 mm3 was mounted on a loop with oil.  Data was collected with constant ambient illumination at 100K, 150K, 200K, 250K, and again at 100K on a Bruker APEX II single crystal X-ray diffractometer, Mo-radiation, equipped with a Miracol X-ray optical collimator.
Crystal-to-detector distance was 40 mm and exposure time was 12 seconds per frame for all sets.  The scan width was 0.5o.   Data collection was 99.1% – 99.8% complete to 25o in (.  A total of 236747 - 244489 reflections were collected using the same strategy for all temperatures covering the indices, -25<=h<=25, -25<=k<=25, -26<=l<=26.  31792 - 32705 reflections were symmetry independent and the Rint = 0.0594(100K), 0.0878(150K), 0.0899(200K), 0.1079(250K), 0.0799(100K again) indicated that the data was best at lower temperatures but that the crystal was not exactly the same after cooling down again.  Indexing and unit cell refinement indicated a triclinic lattice.  The space group was found to be P(1 (No. 2). 

The data was integrated and scaled using SAINT, SADABS within the APEX2 software package by Bruker.
 

Solution by direct methods (SHELXT
 or SIR97
) produced a complete heavy atom phasing model consistent with the proposed structure. The structure was completed by difference Fourier synthesis with SHELXL.
 Scattering factors are from Waasmair and Kirfel
. Hydrogen atoms were placed in geometrically idealised positions and constrained to ride on their parent atoms with C---H distances in the range 0.95-1.00 Angstrom. Isotropic thermal parameters Ueq were fixed such that they were 1.2Ueq of their parent atom Ueq for CH's and 1.5Ueq of their parent atom Ueq in case of methyl groups. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares.
The structures were refined with practically identical parameter and constraint settings. Characteristic data at different temperatures are collected in Table 1.
The contribution of disordered solvent to the diffraction pattern was removed with SQUEEZE.
 The structure exhibits disorder in several ligands.

The structure is of high quality and ready for publication. Table 2-6 summarize the data collection details. Figure 1 shows an ORTEP
 of the asymmetric unit.
[image: image1.jpg]



Figure 1. ORTEP of the structure with thermal ellipsoids at the 50% probability level. Disorder and solvent omitted for clarity.

Table 1: Crystallographic Parameters in comparison at several temperatures.

	Parameter
	100K
	150K
	200K
	250K
	100K (again)

	a (Å)

b (Å)

c (Å)
	19.5061(15)

19.6529(15)

20.2439(15)
	19.584(2)
19.675(2)

20.326(2)
	19.6947(16)
19.7617(16)

20.3585(16)
	19.840(2)
19.804(2)

20.400(2)
	19.5288(16)
19.6098(16)

20.2366(16)

	α (°)

β (°)

( (°)
	89.931(4)

71.512(4)

73.044(4)
	89.897(7)
71.677(7)

73.059(7)
	89.974(5)
71.901(4)

73.071(4)
	90.076(7)
72.287(7)

72.990(7)
	89.811(4)
71.407(4)

72.961(4)

	Disorder 

P3 – C50
	0.628(9)     
	0.615(9)     
	0.564(14)    
	0.569(12)    
	0.628(9)     

	Disorder PF6
	0.494(9)    
	0.466(11)     
	0.464(16)      
	0.481(16)     
	0.482(10)     

	Disorder Fe1,

C115, N7-C119
	0.946(2)    
	0.946(2)   
	0.899(4)     
	0.843(3)   
	0.941(2)   

	Disorder 

N5, P3 – C88
	0.154(6)    
	0.166(7)     
	0.314(13)     
	0.556(9)    
	0.078(7)    


Table 2 - 6: Crystallographic data for the structures provided.

Identification code 
dz500_100K
Empirical formula 
C128 H128 Co6 F6 Fe3 N8 O P7 Se8

Formula weight 
3277.98

Temperature 
100(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P -1

Unit cell dimensions
a = 19.5061(15) Å
a= 89.931(4)°.


b = 19.6529(15) Å
b= 71.512(4)°.


c = 20.2439(15) Å
g = 73.044(4)°.

Volume
7004.3(9) Å3
Z
2

Density (calculated)
1.554 Mg/m3
Absorption coefficient
3.207 mm-1
F(000)
3262

Crystal size
0.480 x 0.210 x 0.040 mm3
Theta range for data collection
1.157 to 27.484°.

Index ranges
-25<=h<=25, -25<=k<=25, -26<=l<=26

Reflections collected
239791

Independent reflections
31916 [R(int) = 0.0594]

Completeness to theta = 25.000°
99.8 % 

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
31916 / 3201 / 1445

Goodness-of-fit on F2
1.033

Final R indices [I>2sigma(I)]
R1 = 0.0580, wR2 = 0.1106

R indices (all data)
R1 = 0.0852, wR2 = 0.1259

Largest diff. peak and hole
2.312 and -1.308 e.Å-3
Identification code 
dz500_150K
Empirical formula 
C128 H128 Co6 F6 Fe3 N8 O P7 Se8

Formula weight 
3277.98

Temperature 
150(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P -1

Unit cell dimensions
a = 19.584(2) Å
a= 89.897(7)°.


b = 19.675(2) Å
b= 71.677(7)°.


c = 20.326(2) Å
g = 73.059(7)°.

Volume
7077.5(15) Å3
Z
2

Density (calculated)
1.538 Mg/m3
Absorption coefficient
3.174 mm-1
F(000)
3262

Crystal size
0.480 x 0.210 x 0.040 mm3
Theta range for data collection
1.151 to 27.485°.

Index ranges
-25<=h<=25, -25<=k<=25, -26<=l<=26

Reflections collected
244489

Independent reflections
32345 [R(int) = 0.0878]

Completeness to theta = 25.000°
99.8 % 

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
32345 / 3201 / 1445

Goodness-of-fit on F2
1.019

Final R indices [I>2sigma(I)]
R1 = 0.0599, wR2 = 0.1277

R indices (all data)
R1 = 0.0991, wR2 = 0.1487

Largest diff. peak and hole
2.072 and -1.259 e.Å-3
Identification code 
dz500_200k

Empirical formula 
C128 H128 Co6 F6 Fe3 N8 O P7 Se8

Formula weight 
3277.98

Temperature 
200(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P -1

Unit cell dimensions
a = 19.6947(16) Å
a= 89.974(5)°.


b = 19.7617(16) Å
b= 71.901(4)°.


c = 20.3585(16) Å
g = 73.071(4)°.

Volume
7169.7(10) Å3
Z
2

Density (calculated)
1.518 Mg/m3
Absorption coefficient
3.133 mm-1
F(000)
3262

Crystal size
0.480 x 0.210 x 0.040 mm3
Theta range for data collection
1.143 to 27.485°.

Index ranges
-25<=h<=25, -25<=k<=25, -26<=l<=26

Reflections collected
214939

Independent reflections
32427 [R(int) = 0.0899]

Completeness to theta = 25.000°
99.4 % 

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
32427 / 3201 / 1445

Goodness-of-fit on F2
1.080

Final R indices [I>2sigma(I)]
R1 = 0.1169, wR2 = 0.2109

R indices (all data)
R1 = 0.1654, wR2 = 0.2384

Largest diff. peak and hole
2.533 and -2.412 e.Å-3
Identification code 
dz_500_250K

Empirical formula 
C128 H128 Co6 F6 Fe3 N8 O P7 Se8

Formula weight 
3277.98

Temperature 
250(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P -1

Unit cell dimensions
a = 19.840(2) Å
a= 90.076(7)°.


b = 19.804(2) Å
b= 72.287(7)°.


c = 20.400(2) Å
g = 72.990(7)°.

Volume
7265.6(13) Å3
Z
2

Density (calculated)
1.498 Mg/m3
Absorption coefficient
3.092 mm-1
F(000)
3262

Crystal size
0.480 x 0.210 x 0.040 mm3
Theta range for data collection
1.132 to 27.485°.

Index ranges
-25<=h<=25, -25<=k<=25, -26<=l<=26

Reflections collected
236747

Independent reflections
32705 [R(int) = 0.1079]

Completeness to theta = 25.000°
99.1 % 

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
32705 / 3201 / 1445

Goodness-of-fit on F2
1.021

Final R indices [I>2sigma(I)]
R1 = 0.1034, wR2 = 0.1936

R indices (all data)
R1 = 0.1686, wR2 = 0.2285

Largest diff. peak and hole
2.150 and -1.648 e.Å-3
Identification code 
dx500_100k_2
Empirical formula 
C128 H128 Co6 F6 Fe3 N8 O P7 Se8

Formula weight 
3277.98

Temperature 
100(2) K

Wavelength 
0.71073 Å

Crystal system 
Triclinic

Space group 
P -1

Unit cell dimensions
a = 19.5288(16) Å
a= 89.811(4)°.


b = 19.6098(16) Å
b= 71.407(4)°.


c = 20.2366(16) Å
g = 72.961(4)°.

Volume
6988.0(10) Å3
Z
2

Density (calculated)
1.558 Mg/m3
Absorption coefficient
3.215 mm-1
F(000)
3262

Crystal size
0.480 x 0.210 x 0.040 mm3
Theta range for data collection
1.156 to 27.484°.

Index ranges
-25<=h<=25, -25<=k<=25, -26<=l<=26

Reflections collected
237264

Independent reflections
31792 [R(int) = 0.0799]

Completeness to theta = 25.000°
99.7 % 

Refinement method
Full-matrix least-squares on F2
Data / restraints / parameters
31792 / 3201 / 1445

Goodness-of-fit on F2
1.019

Final R indices [I>2sigma(I)]
R1 = 0.0633, wR2 = 0.1322

R indices (all data)
R1 = 0.0966, wR2 = 0.1498

Largest diff. peak and hole
2.027 and -1.348 e.Å-3
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