Crystal Structure Report for J Mayer
by Werner Kaminsky

Sample Submitted by Lisa Park-Gehrke 

ID – LP008
X-ray Crystallography Laboratory

University of Washington

03. November 2009
Data backup accessibly through http:

URL: 
http://cad4.cpac.washington.edu/structures
Username: 
xray-user

Password: 
hkl-data

W.Kaminsky: tel. (206) 543 7585

(x-ray lab):     tel. (206) 543 0210 

Email: kaminsky@chem.washington.edu
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. Even I  have to pay for my own structures for my research.

A red prism, measuring 0.34 x 0.24 x 0.24 mm3 was mounted on a glass capillary with oil.  Data was collected at -143oC on a Nonius Kappa CCD FR590 single crystal X-ray diffractometer, Mo-radiation.
Crystal-to-detector distance was 30 mm and exposure time was 30 seconds per degree for all sets.  The scan width was 2o.   Data collection was 98.3% complete to 28.25o and 99.4% complete to 25o  in (.  A total of  23614 partial and complete reflections were collected covering the indices, h = -21 to 21, k = -22 to 22,  l = -14 to 13.  3519 reflections were symmetry independent and the Rint = 0.0341 indicated that the data was excellent (average quality 0.07).  Indexing and unit cell refinement indicated a tetragonal I lattice.  The space group was found to be I 4  (No.79). 

The data was integrated and scaled using hkl-SCALEPACK.
 This program applies a multiplicative correction factor (S) to the observed intensities (I) and has the following form:
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S is calculated from the scale and the B factor determined for each frame and is then applied to I to give the corrected intensity (Icorr).

Solution by direct methods (SHELXS, SIR97
) produced a complete heavy atom phasing model consistent with the proposed structure. The structure was completed by difference Fourier synthesis with SHELXL97.
,
 Scattering factors are from Waasmair and Kirfel
. All hydrogen atoms were located using a riding model. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares.
Two independent acetonitrile molecules were found to accompany the porphyrin. A possible higher symmetry (I 4/m) was tested but resulted in poor atom positions of the acetonitrile and toluene legands. Infact, the acetonitriles and oxygen break up the center of symmetry. The solvents orient with their methyl groups close to the oxygen on one side of the complex and towards the nitrogen of the complexing acetonitrile on the other which results in a consistent network of 'head to tail' acetonitrile solvent molecules.

The hydroxy has sufficient space not to collide with methyl hydrogen from the acetonitriles and is disordered via the fourfold symmetry. The Ir-O bond distance of 2.032(15)Å is well within the range of Ir-O-R bonds published  elsewhere. 
The structure was refined allowing for enantiomorphous twinning, documented by a Flack enantiopole parameter of 0.24(1) which indicates that the substance is not entirely enantiopure, but only a value close to 0.5 would be compatible with centrosymmetric I 4/m symmetry. 
The refinement in I 4 was more stable than in I 4/m, however, the slight enantiomorphous twinning caused an instability in thermal parameters of complexing hydroxyl and acetonitrile (oxygen and nitrogen are at similar distances to Ir which superimpose through twinning), resolved with 4 soft restraints on the thermal parameters U33 assuming similar thermal motion along chemical bonds. 
The structure is of high quality (R1=0.03) and ready for publication. Table 1 summarizes the data collection details. Figure 1 shows an ORTEP
 of the asymmetric unit.
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Figure 1. ORTEP of the structure with thermal ellipsoids are at the 50% probability level. Disorder omitted for clarity and only two solvents shown which each are reproduced into a total of eight through the fourfold symmetry axis.
Table 1: Crystallographic data for the structure provided.

	Property
	The structure at 130(2) K

	Empirical Formula
	C50 H40 Ir N5 O, 8(C2 H3 N)

	Formula Weight
	1247.50

	Temperature K
	130(2)

	Wavelength Å
	0.71073

	Color / habit
	Red prism

	Crystal System, space group
	I-centered tetragonal,  I(4  (No. 79)

	Unit Cell Dimensions
	

	a, Å

b, Å

c, Å

(, (deg.) 

(, (deg.) 

(, (deg.) 
	16.7221(5) 

16.7221(5) 

10.5754(6) 

90.00 

90.00 

90.00

	Volume (Å3)
	2957.2(2)

	Density Mg/m3
	1.401

	Reflections Collected/Unique
	3519 / 3519

	Rint / R
	0.0341/ 0.0370

	(m / completeness
	25o / 99.4%

	Final R indices [I>2((I)]
	

	R1, wR2
	0.0300, 0.0642

	R indices (all data)
	

	R1, wR2
	0.0300, 0.0642
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