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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. Even I  have to pay for my own structures for my research.

A clear crystal plate cut down to 0.20 x 0.17 x 0.05 mm was mounted on a glass capillary with oil.  Data was collected at 25oC.
Crystal-to-detector distance was 40 mm and exposure time was 600 seconds per degree for all sets.  The scan width was 1o.   Data collection was 97.1% complete to 20.875o  in (.  A total of  28811 partial and complete reflections were collected covering the indices, h = -6 to 6, k = -17 to 18,  l = -19 to 19.  2494 reflections were symmetry independent and the Rint = 0.1137 indicated that the data was of less than average quality (0.07). 

Indexing and unit cell refinement indicated a monoclinic P lattice.  The space group was found to be P21/c (No.14). 

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:


[image: image1.wmf]22

2(sin)/

S = ()/scale

B

e

ql

-


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 (SIR97) produced a complete heavy atom phasing model consistent with the proposed structure. 

All hydrogen atoms were located using a riding model. All non-hydrogen atoms were refined anisotropically by full-matrix least-squares. 
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Figure 1. ORTEP of the molecule with thermal ellipsoids at their 50% probability level.

The solvent fee structure (figure 1) was tested for possible wrong atom type assignements and specific rotomers.

The possible rotomer structures are depicted below in scheme 1.
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Scheme 1: rotomers of JK

Crystallization seems to have separated the rotomers. The crystal used to collect the x-ray diffraction data set contains only the rotomer in which the phenyl ring with the chlorine and methyl groups is situated such that the chlorine and methyl groups are on the same side of the molecule as the hydroxyl group at the stereocenter. In other words, the chlorine and methyl groups are on the same side of the quinalone plane as the hydroxyl group. This corresponds to the upper left and lower right images in scheme 1. Because the molecule has crystallized in a space group containing a mirror plane (P21/c), both enantiomers are present. 

Atom assignments.  For this discussion the imidazole ring will be labeled with N2 as the methylated nitrogen, C27 as the carbon in between the two nitrogens, N3 as the other nitrogen, and C25 and C26 as the next consectutive atoms in the ring. It is clear from the x-ray crystal structure that the imidazole ring is connected to the molecule at the C25 position, not the C27. This has been confirmed with a comparison of the Ortep thermal ellipsoid diagrams for both possibilities, as well as an analysis of the imidazole bond lengths. Figure 2 shows an  Ortep diagram displaying connectivity at the C25 atom. Note that the carbon and nitrogen atoms of the imidazole ring are similarly sized. This is what you would expect when the correct atomic assignments have been made. 
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[ccdaxtal JKI$ cd maxus
[cedaxtal maxus]$ maxus

maXus starting.
[ccd@xtal maxus]$ maxus

maXus starting. ..
[ccd@xtal maxus]$ X connection to :0.0 broken (explicit kill or server shutdown))

cd@xtal:~[xray_data/gelb/d]  maXus version 4.4 [(C) 1997|[] Interactive Ortep





Figure 2 showing the correct assignment

Compare figure 2 to figure 3, that has been generated after switching the position of the nitrogen and carbon atoms at imidazole positions 3 and 4 (reflecting connectivity at C27). The thermal ellipsoid representing C26 is now considerably smaller than those corresponding to the other carbon atoms in the structure. Also, the nitrogen in imidazole position 3 is now much larger than the nitrogen in position 1. 
[image: image5.png]S8 2@@ @ Wed Ja M G
W Interactive Orep B -] =] | 99,1999,2000,2001,2002]

Publish Graphics Datab Summary

S01£0030.x SO170008 kcd SOLf0I56.x  s02£0034.ked test.non
S01£0040..ked SO10008.x  sO1£0157.ked s02£0034.x  xdisp.out
S01£0040.% S01£0009.ked sO1£0157.x  sO2£0035.ked xtalsnap
S01£0041..ked S01£0009.x  sOLf0158.ked SsO2£0035.x

[ccdaxtal JK]$ cd maxus

[ccdaxtal maxus]$ maxus

naXus starting. ..

[ccdaxtal maxus]$ []

ccd@xtal:~/xray_data/kovac| B ccd@xtal:~/xray_data/gelb/d|  maXus version 4.4 [(C) 1097|[ ] Interactive Ortep





Figure 3 showing the wrong assignment visible from distorted thermal ellipsoids in the imidozole.
This is indicative of a mislabeling. When an atom is a carbon versus a nitrogen, the Ortep program will reduce its thermal parameter because carbon is a smaller atom. If in reality the atom in question is a nitrogen, it will have scattered more x-rays than a carbon, and therefore the reduction in it’s thermal parameter will not accurately represent the way that the atom has scattered. In the case of a carbon atom that is misrepresented as a nitrogen atom, Ortep will apply a larger thermal parameter than is appropriate, and therefore it will appear as if the atom has an unusually large range of thermal motion. It is clear that this has occurred in the second Ortep diagram displayed above. Therefore, the x-ray crystal structure indicates that the imidazole ring is connected to the molecule at the C25 position, not the C27.

Another comfirmation of the connectivity can be found in the imidazole bond lengths. They are as follows:

N2 – C27
1.3833 Å

C27 – N3
1.2938 Å

N3 – C226
1.3775 Å

C26 – C25
1.3222 Å
C25 – N2
1.3888 Å
The two shorter bond lengths (C27-N3, C26-C25) are located where one would expect, given connectivity at the C25 atom.
D. Cohen
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