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Over the years the MOGADOC database, which covers the literature for gas-phase electron diffraction,
microwave spectroscopy, and molecular radio astronomy from the inception of each method, has been
developed. Recently visualization and substructure retrieval tools have been implemented. New features are
described by means of typical database applications.

INTRODUCTION compound file (MGDCOM). In the MGDLIT file, the

To facilitate access to structural and related properties of K€Ywords, which form a hierarchically controlled thesaurus
free molecules, the Section for Spectra and Structure (/CT) and which are selected by reviewers, describe the main

Documentation at the University of Ulm has compiled and aspects of the quoted do_cuments. BOth fiIt_as are intercon-
critically evaluated the literature in the following fields: nected by means of hyperlinks. Graphic user interfaces enable

« gas-phase electron diffraction back to 1930 the users to perform retrievals by means of bibliographic
« microwave spectroscopy back to 1945 ' and/or compound related search terms, such as compound

« molecular radio astronomy back to 1965. names, molecular formulas in the Hill system, chemical com-

On this basis the MOGADOC database (the acronym position,.bond lengths, and angles. The search strings can
stands for Molecular Gasphase Documentation) has beerpe combined by means of the'quIean operators AND, OR,
established. Sponsored by the German Federal Governmen2nd NOT as well as the proximity operators (A) and (W).
the first version was developed for VAX mainframes under he last ones are known from the_ Messef‘ger retrieval Sy_”tax-
VMS disk operating system about 20 years ago in close Helpful features, such as sorting of hitlists, user-defined
cooperation with the Fachinformationszentrum in Karlstuhe, formats, and comments, are available. A tabular representa-
Over the years the database was developed via a MS-Dodgion opt_lon is |_mplemented in the retrieval program for
to a MS Windows versich* using the database management Performing statistical analysés. S
system “STN Personal File System” (PFS) from the software In the.followmg the new features, name_ly the ylsuallzanon
house “Gesellschaft felektronische Informationsdienstleis- 00l which has been recently made available in the update
tungen Kramer&Hofmann® Recently MOGADOC has been M_OGADOC 2000, a_nd the substruc;ture retrieval tool, Whlch
converted by means of PFS 3000 to an HTML-based version,W'" be |mplemen§ed in the_ foﬂhcomlng update, are described
which uses conventional WWW browsers applying Java PY means of typical applications.
scripts and cascading style sheets. The present update
MOGADOC 2000 comprises more than 27 700 references VISUALIZATION TOOLS
for about 8500 inorganic, organic, and organometallic  The yisyalization tool is incorporated in order to represent
compounds and contains numeric data sets of structural datayhe results of statistical analyses. It can be applied both to
such as bond lengths, bond angles, dihedral angles, etc. foly| documents and to user-defined subsets of the MGDLIT
about 4700 compounds. or MGDCOM files by means of dialogue boxes. The user

The database is applied by some dozen research groupgan choose among the most common diagram types, which
in the fields of electron diffraction, microwave Spectroscopy, are known from spreadsheet programs. In general, the
radio astronomy, crystallography, and computational chem-jydependent variables of the plot are identical with the search
istry. Itis a very helpful tool for the comparison of structural - fie|gs, whereas the dependent variables are always the
data from different methods. Moreover, it is used as a sourceymper of entries. The dialogue boxes also allow the
of structural information for thermodynamical and force field jyteractive adjustment of plots (scaling, labeling, previewing).
calculations, in the analysis of conformational and other The resulting diagrams can be printed in the usual way.
structural effects, et€The MOGADOC database serves also Visualization of User-Defined SubsetsAn example of
as a |7r1f§rmat|on resource for some LandolfrB&iein  he yisualization of user-defined subsets is given in Figure
Tables! 1. The screen shot illustrates the growth of publications about

the magnetic nuclear hyperfine structure of microwave
GENERAL FEATURES spectra of diamagnetic van der Waals molecules and other

To facilitate literature and compound retrievals, the gas-phase complexes during the s 1990s. The bar chart results

database consists of a bibliographic file (MGDLIT) and a from the retrieval of the publication interval

* Corresponding author phone:+§9) 731 50-31050; fax: 449) 731
50-31059; e-mail: Juergen.Vogt@Chemie.Uni-Ulm.de. 1990-1999/PY
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Figure 1. Bar chart showing the growths of publications about magnetic nuclear hyperfine structure in spectra of weakly bound gas-phase
complexes.

combined with the keyword search keywords of the given items, such as “chemical shielding
from spin-rotation coupling”, “dipoledipole interaction in
((VDWAALS or COMPLEX or LBM+NT) and spin—spin coupling”, etc. Figure 2 shows one of the resulting

(HFSR+NT or HFSN+NT))/CT bibliographic entries which fulfills the logical requirement
. described above.
by means of the AND operator. Finally all conference Visualization for Complete Files.In the MGDCOM file
abstracts the visualization tools can only be applied to the specification
CONFERENCE/DT of methods of structural investigations and to internal
coordinates (bond lengths and angles). Because the tables
are excluded by means of the NOT operator. The retrieval of data sets consist of numeric values and element symbols
can be performed by means of the graphical user interfacein different search fields, the visualization tools cannot be
or in the expert mode by means of the list management. Only directly and unambiguously applied to these data. To link
in the expert mode the corresponding search field codes /PY the numeric values and the corresponding descriptions,
/CT, and /DT have to be added to the search strings for thepredefined pseudoindices are temporarily created in the user
publication year, controlled term, and document type field, directory.
respectively. The number of pseudoindices is limited now to the most
The keywords have to be entered as abbreviations, whichfrequent combinations of elements in the database, i.e., 15
can be interactively selected from the thesaurus. Here thefor bond lengths (€C, C—H, C—N, C-0, C-P, C-S,
keywords COMPLEX and VDWAALS are abbreviations for C—Si, C—F, N—0O, N-Si, O—-P, O-S, O-Si, P-S, P-Si)
“complexes” and “van der Waals compounds”, respectively. and 19 for bond angles (6C—C, C—C—H, C—C—N,
LBM is standing for a group of keywords devoted for C—C—O, C—C—P, C-C—S, C-C-Si, C—-N—-C, C-0—
“weakly bound molecules”, whereas HFSR and HFSN are C, C-P-C, C-S—-C, C-Si—C, H—C—H, H—C-0, H—C—
abbreviations for the most general keywords for “magnetic S, H—-C—N, H—N—H, H—P—H, H—Si—H). It is emphasized
nuclear spin rotation coupling” and “magnetic nuclear spin- that the bond orders are not specified in the numeric tables.
nuclear spin coupling”, respectively. The relationship code Although the values of the internal coordinates are given by
NT (“narrow term”) automatically includes all more specific a varying number of significant decimal figures, the bond
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‘B MGDLIT2000 - Document 3 of 79 in Answerset - Microsoft Internet Ex
e = T T = A |
Document 3 of 79 =
AN 82368 MGDLIT2000 - Copyright © 2002 University of Ulm
AU Mcintosh, A Walther, T, Lucchese, R R Bevan, J W Suenram, R
D Legon A C.
Tl The microwave spectrum and ground-state structure of
H20...HI.
S0 Chem Phys Lett, 314(1-2), 57-64
co
PY 1999
DT Journal
LA English
UP 11122000
IN CN 145204
1 MF H3O
KW  ASYMTOP asymmetric top
COMPLEX complex molecule |-
FOURIERME Fourier transform microwave spectroscopy
of molecular beams
CBAEINIT combined use of ab initio calculations with
other methods
hVWVRRAA microwave region: 2 - 100 GHz
ASHFS assignment from hyperfine structure
RCEGRST rovibrational constants: ground state
RCOCFD rotational constants (nonrigid rotor)
RCOALL all rotational constants determined
CDQCEXSP quartic centrifugal distortion constants from
experimental spectrum
SEG structure in ground state =

Figure 2. Example of a bibliographic entry in the MGDLIT file.

J. Chem. Inf. Comput. Sci., Vol. 43, No. 2, 2059

Figure 3, which shows the distribution of-@ bond
lengths of all compounds in the MGDCOM file, is an
example of the visualization of a predefined pseudoindex.
The peaks at about 1.15 and 1.46 A can be easily as-
signed to triple and single bonds, respectively, whereas the
double bond is not forming a clear peak. However, the
user should keep in mind, that the compounds entries,
which simultaneously consist of different-@l distances
(e.g. single and double bond Mrmethylenemethanamine,
see also Figure 4), give a multiple contribution to this
distribution.

NUMERIC RETRIEVAL OF INTERNAL COORDINATES

In contrast to the visualization of internal coordinates,
which is restricted by the predefined pseudoindices, all
numeric bond lengths and angles can be retrieved. This
feature can also be applied in a subsequent step for searching
compounds, which contribute to-€N bond lengths, for
example, between 1.25 and 1.35 A (see Figure 3).

As can be seen in Figure 4, the numeric tables in general
consists of many lines, each containing the element sym-
bols (including nonsearchable locants in the structural

lengths and angles are stored in the corresponding pseudoformula) and the corresponding numeric values of that

indices with a constraint predefined accuracy of 0.01 A and bond length or bond angle. Since in the numeric tables the
0.1°, respectively. By this truncation equal intervals between bonds are stored by the element symbols in any order, the
the temporally obtained numeric values are created.

| MOGADOC Compound Database - Statistical Evaluation - Microsoft Internet Explorer

element symbols have to be combined by the proximity
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Figure 3.

Scatter chart showing the distribution of numerie i€ bond lengths in the compound entries of the MGDCOM file.
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Micrawave Spectroscopy [C.5i,Ge,5n)
Temperature: 515 K (reaction temperature)
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|
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Refined geometrical parameters:
Errors of values are parenthesized in units of the |ast digit | CoMrslC.51,62,50]
Structure type for distances: iiz) (5 e [y = 5"""‘:!:'“““'
Parameter{s) Value(s) (Angstroem) Mote(s)
N-C2 1.279(6) § . . .
e e () Figure 5. Java-based structure editor with an adamantane-type
Note(s) molecular fragment.
*) 3 times the estimated standard errors
Strucure type for angles iz} = Structure Search” or in the “Substructure Search” mode,

which both can be combined by any fact retrieval. Figure 5
shows an adamantane-type fragment as an example; here one
bridge atom is substituted by the atom list consisting of
carbon, silicon, germanium, and tin. The retrieval in the
“Substructure Search” mode presently yields the entries for
(C (A) N)/ATD (L) 1.25—1.35/DIS 1-germaadamantane and 1-silaadamantane besides the entries
for adamantane and its substituted derivatives (mainly at the

where the link operator (L) requires that the desired numeric bridge atom).
values belong to the same table line.
It is emphasized that in the graphical user interface, which ACKNOWLEDGMENT
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numeric retrieval has to be performed in the expert mode of
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Figure 4. Example of a compound entry in the MGDCOM file.
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