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The development of X-ray crystallography has been rapid, and since the 

diffraction of X-rays by crystals was discovered by von Laue in 1912 the 

technique has attracted 24 Nobel Prizes. Indeed, crystal structure analysis is 

now central to modern chemistry - it is the method of choice for the 

characterization of newly discovered compounds - and it is distinguished from 

other analytical methods by the sheer richness of the information that it 

provides:  

not only does it give the precise three-dimensional structure and 

geometry of individual molecules, but also vital information about how 

molecules interact with each other.  

In the words of Professor Chet Raymo in the Boston Globe: 

 

"Crystals are windows on the world of atoms".  

 

While individual determinations of organics and metal-organics have value, 

taken collectively crystal structures provide knowledge that transcends 

individual results and is key to our understanding of chemical and 

biological processes.  

 

For this reason a high quality, fully curated database is a unique scientific 

resource.  



http://www.ccdc.cam.ac.uk/ 

Στη βάση δεδομένων ‘Cambridge Structural Database 

(CSD)’ του  Cambridge Crystallographic Data Centre 

(CCDC) έχουν αρχειοθετηθεί πάνω από 500.000 

κρυσταλλικές δομές μικρών μορίων.  

Η τεράστια ανάπτυξη της CSD βάσης δεδομένων, τόσο ως 

προς το πλήθος, όσο και ως προς την πολυπλοκότητα των 

κατατιθέμενων δομών, όχι μόνο δίνει σημαντικές απαντήσεις 

για τις μοριακές δομές και τις αλληλεπιδράσεις τους αλλά και 

βοηθά στη σωστή κατεύθυνση της έρευνας για την 

κατανόησή τους.  

http://www.ccdc.cam.ac.uk/


The Cambridge Structural Database 

The world repository of small molecule crystal structures  

================================================ 

The CSD records bibliographic, chemical and crystallographic information for:  

• organic molecules  

• metal-organic compounds  

whose 3D structures have been determined using  

• X-ray diffraction  

• neutron diffraction  

The CSD records results of:  

• single crystal studies  

• powder diffraction studies  

which yield 3D atomic coordinate data for at least all non-H atoms.  

 

The CSD does not store:  

 

 Polypeptides and polysaccharides having more than 24 units. These are recorded in 

the Protein Data Bank http://www.rcsb.org/pdb/  

 Oligonucleotides. These are stored in the Nucleic Acids Data Bank 

http://ndbserver.rutgers.edu/  

 Inorganic structures, which are stored in the Inorganic Crystal Structure Database 

http://www.fiz-karlsruhe.de/icsd_content.html  

 Metals and Alloys, which are stored in CRYSTMET® http://www.tothcanada.com/  

http://www.rcsb.org/pdb/
http://ndbserver.rutgers.edu/
http://www.fiz-karlsruhe.de/icsd_content.html
http://www.fiz-karlsruhe.de/icsd_content.html
http://www.fiz-karlsruhe.de/icsd_content.html
http://www.tothcanada.com/


History of Crystallography and the Cambridge Structural Database 

 

The CCDC began operations in 1965 with a brief to build the Cambridge 

Structural Database (CSD) - the worldwide repository of carbon-containing 

small-molecule crystal structures. One of the world's first numerical database 

systems, compilation of the CSD began with just a few hundred structures.  

 

Today, the CCDC archives approximately 150 new experimentally determined 

structures each working day.  

Each structure is fully checked and validated by expert chemists and 

crystallographers, and entries are further enriched with valuable chemical data.  

As the world's output of crystal structures continues to accelerate, the CSD has 

doubled in size in the last 9 years and now contains a fully retrospective 

collection of half a million entries.  

 

Notable examples include the structures of amino-acids, steroids, alkaloids, 

antibiotics including penicillin, ferrocenes, fullerenes, catalysts, etc. Within this 

massive structural diversity, normal molecules are abundant and unusual 

molecules are commonplace.  

 





https://www.ccdc.cam.ac.uk/ 







Benzoic acid:  

βενζοϊκό οξύ, C6H5COOH.  

Το απλούστερο αρωματικό οξύ 
Aminobenzoic acid  

(benzoic acid with amine) 

4-Aminobenzoic Acid  3-Aminobenzoic Acid  2-Aminobenzoic Acid  

Anthranilic acid  

N-methylanthranilic acid 
The host–guest complex  

N-methylanthranilic acid (NAA) 

and -cyclodextrin  

in order to study the affects of 

N-substitution of aromatic 

aminobenzoic acids on crystal 

packing in the solid state.  

methylamine  







 

Το αρχείο κρυσταλλικής δομής cif 

 

Aρκτικόλεξο CIF (Crystallographic Information File):  

Τυποποιημένη μορφή (format) αρχείου από τους Hall, 

Allen & Brown (1991) για την ανταλλαγή 

κρυσταλλογραφικών δεδομένων 

 

The Crystallographic Information File (CIF): a New 

Standard Archive File for Crystallography, S. R. Hall, F. 

H. Allen and I. D. Brown. 

Acta Cryst. (1991). A47, 655-685.  







Program Mercury 



Program Mercury 



Program Mercury 











ΠΑΡΑΡΤΗΜΑ 









Name: 

'_atom_site_U_iso_or_equiv'  

 

Definition: 

Isotropic atomic displacement parameter, or equivalent isotropic atomic displacement 

parameter, U(equiv), in angstroms squared, calculated from anisotropic atomic 

displacement parameters.  

 

U(equiv) = (1/3) sum~i~[sum~j~(U^ij^ a*~i~ a*~j~ a~i~ a~j~)]  

 

a = the real-space cell lengths  

a* = the reciprocal-space cell lengths  

 

Ref: Fischer, R. X. & Tillmanns, E. (1988). Acta Cryst. C44, 775-776.  



CIF 

 

The acronym CIF is used both for the Crystallographic Information File, the data 

exchange standard file format of Hall, Allen & Brown (1991), and for the Crystallographic 

Information Framework, a broader system of exchange protocols based on data 

dictionaries and relational rules expressible in different machine-readable 

manifestations, including, but not restricted to, Crystallographic Information File and 

XML. 

CIF was developed by the IUCr Working Party on Crystallographic Information in an 

effort sponsored by the IUCr Commission on Crystallographic Data and the IUCr 

Commission on Journals, and was adopted in 1990 as a standard file structure for the 

archiving and distribution of crystallographic information. It is now well established and is 

in regular use for reporting crystal structure determinations to Acta Crystallographica 

and other journals. It is often cited as a model example of integrating data and textual 

information for data-centric scientific communication.  

 

Importance of CIF and the value of its accompanying web-based service for the 

validation of structural data, checkCIF 

 CIF and checkCIF are easily accessible and have served to make critical 

crystallographic data more consistently reliable and accessible at all stages of the 

information chain, from authors, reviewers and editors through to readers and 

researchers. In doing so, the system takes away the donkeywork from ensuring that the 

results of scientific research are trustworthy without detracting from the value of human 

judgement in the research and publication process.  


