
2.4. SPECIFICATION OF THE MOLECULAR INFORMATION FILE (MIF)

data_menthyl_p_toluenesulfinate

_molecule_name_common menthyl-p-toluenesulfinate

_molecule_name_iupac
"(1R,2S,5R)-(-)-menthyl (S)-p-toluenesulfinate"

loop_
_atom_id
_atom_type
_atom_attach_h
_atom_cip

1 C 2 . 2 C 2 . 3 C 1 S 4 C 1 R
5 C 2 . 6 C 1 R 7 C 3 . 8 O 0 .
9 C 1 . 10 C 3 . 11 C 3 . 12 S 0 S
13 C 0 . 14 C 1 . 15 C 1 . 16 C 1 .
17 C 1 . 18 C 1 . 19 usp 0 . 20 O 0 .

loop_
_bond_id_1
_bond_id_2
_bond_type_mif

1 2 S 2 3 S 3 4 S 4 5 S 5 6 S
6 7 S 4 8 S 3 9 S 9 10 S 9 11 S
8 12 S 12 13 S 12 19 S 12 20 D 13 14 S
14 15 D 15 16 S 16 17 D 17 18 S 13 18 D

_define_stereo_relationship absolute

loop_
_stereo_atom_id
_stereo_geometry
loop_

_stereo_vertex_id
6 tetrahedron 7 5 1 . stop_
3 tetrahedron . 2 4 9 stop_
4 tetrahedron 8 . 3 5 stop_
12 tetrahedron 19 20 13 8 stop_

Fig. 2.4.8.3. Stereochemical data for menthyl-p-toluenesulfinate.

‘sequenced data’ (via the code seq). This permits a value string
to contain alternative ‘values’ satisfying the following constructs:
(a) the value string v1, v2, v3 signals that a data item must have
the value v1 or v2 or v3, and (b) the value string v1:v2 signals that
a data item must have a value in the range v1 to v2. Combina-
tions of these constructions are permitted. All values must comply
with the requirements defined by the attributes _enumeration and
_enumeration_range.

An example of a substructural query in a MIF is shown in
Fig. 2.4.9.1 for a conjugated ketone or thioketone fragment. Points
of permitted variability of atom properties occur at atom 1, an sp3

carbon atom that must have at least one attached hydrogen atom,
and at atom 5, which can be S or O. The conjugated multiple
C—C bond (3–4) is defined to be either localized double, delo-
calized double or aromatic using CCDC bonding conventions.
Query coding of this type should be readily generated from most

data_query_example

_molecule_name_common
"conjugated (thio)keto query substructure"

loop_
_atom_id
_atom_type
_atom_attach_all
_atom_attach_h

1 C 4 1:3 2 C 3 O 3 C 3 .
4 C 3 . 5 O,S 1 O

loop_
_bond_id_1
_bond_id_2
_bond_type_ccdc

1 2 S 2 3 S 2 5 D
3 4 D,A,E

Fig. 2.4.9.1. Query substructure for conjugated ketones or thioketones. Atom C1
is sp3 hybridized (total number of attached hydrogen and non-hydrogen atoms
= 4) and carries at least one hydrogen atom. Bond C3—C4 may be localized
double (D), aromatic (A) or delocalized double (E) in CCDC conventions.

graphical 2D search interfaces or be readable directly by a variety
of 2D substructure search programs.

2.4.10. Conclusion

The present proliferation of formats for chemical applications
tends to inhibit and complicate the exchange and use of chemi-
cal data. Many widely used chemical formats have a finite half-
life because they are inflexible and not readily extensible. Others
offer universality [e.g. Abstract Syntax Notation 1 (ISO, 2002a,b);
Dalby et al. (1992); see http://www.daylight.com/smiles/] but lack
visual simplicity, generality or machine readability. Nevertheless,
the Molecular Information File approach has these properties but
needs significantly more development to be a viable exchange
approach for mainstream chemistry. The MIF dictionary enables
chemical data items to be defined at high precision and this offers
real benefits for the creation of a domain ontology in this field.

Herein we have outlined the basic MIF approach and provided
definitions for an initial core of data items that are fundamen-
tal for the representation of 2D and 3D chemical structures and
2D substructures. These core data items cover most of the basic
chemical data-exchange requirements of molecular modelling and
database applications, but are clearly only a first step towards the
level of chemical data exchange needed. Future MIF developments
in applications software and, particularly, in data definitions are
expected to encompass other aspects of chemistry. These devel-
opments will need the collaborative involvement and support of
subject specialists from both academia and industry.

References
Allen, F. H. (2002). The Cambridge Structural Database: a quarter of a

million crystal structures and rising. Acta Cryst. B58, 380–388.
Allen, F. H., Barnard, J. M., Cook, A. P. F. & Hall, S. R. (1995). The

Molecular Information File (MIF): core specifications of a new stan-
dard format for chemical data. J. Chem. Inf. Comput. Sci. 35, 412–427.

51

International Tables for Crystallography (2006). Vol. G, References, pp. 51–52.

Copyright © 2006 International Union of Crystallography

http://it.iucr.org/Ga/ch2o4v0001/references/


2. CONCEPTS AND SPECIFICATIONS

Allen, F. H., Davies, J. E., Galloy, J. J., Johnson, O., Kennard, O.,
Macrae, C. F., Mitchell, E. M., Mitchell, G. F., Smith, J. M. &
Watson, D. G. (1991). The development of versions 3 and 4 of the
Cambridge Structural Database System. J. Chem. Inf. Comput. Sci. 31,
187–204.

Allen, F. H. & Glusker, J. P. (2002). Preface. Acta Cryst. B58, Part 3.
Allen, F. H. & Rogers, D. (1970). X-ray studies of terpenoid deriva-

tives, Part III. A re-determination of the crystal structure of (+)-3-
bromocamphor: the absolute configuration of (+)-camphor. J. Chem.
Soc. B, pp. 632–636.

ASTM (1994). Standard specification for the content of computerized
chemical structural information files or data sets. ASTM Standard E
1586-93. American Society for Testing and Materials, Philadelphia, PA,
USA.

Barnard, J. M. (1990). Draft specification for revised version of the Stan-
dard Molecular Data (SMD) format. J. Chem. Inf. Comput. Sci. 30,
81–96.

Barnard, J. M. & Cook, A. P. F. (1992). The Molecular Information File
(MIF): a standard format for molecular information. Report. Chemical
Structure Association, London, England.

Barnard, J. M., Cook, A. P. F. & Rohde, B. (1990). Beyond the structure
diagram, edited by D. Bawden & E. Mitchell, pp. 29–41. Chichester:
Ellis Horwood.

Bebak, H., Buse, C., Donner, W. T., Hoever, P., Jacob, H., Klaus, H.,
Pesch, J., Roemelt, J., Schilling, P., Woost, B. & Zirz, C. (1989). The
Standard Molecular Data format (SMD format) as an integration tool
in computer chemistry. J. Chem. Inf. Comput. Sci. 29, 1–5.

Brown, I. D. (1988). Standard Crystallographic File Structure-87. Acta
Cryst. A44, 232.

Cahn, R. S., Ingold, C. K. & Prelog, V. (1966). Specification of molecular
chirality. Angew. Chem. Intl Ed. Engl. 5, 385–415.

Dalby, A., Nourse, J. G., Hounshell, W. D., Gushurst, A. K. I., Grier,
D. L., Leland, B. A. & Laufer, J. (1992). Description of several chem-
ical structure file formats used by computer programs developed at
Molecular Design Limited. J. Chem. Inf. Comput. Sci. 32, 244–255.

Feldmann, R. J., Milne, G. W. A., Heller, S. R., Fein, A., Miller, J. A. &
Koch, B. (1977). An interactive substructure search system. J. Chem.
Inf. Comput. Sci. 17, 157–163.

Hall, S. R. (1991). The STAR File: a new format for electronic data trans-
fer and archiving. J. Chem. Inf. Comput. Sci. 31, 326–333.

Hall, S. R., Allen, F. H. & Brown, I. D. (1991). The Crystallographic
Information File (CIF): a new standard archive file for crystallogra-
phy. Acta Cryst. A47, 655–685.

Hall, S. R. & Cook, A. P. F. (1995). STAR Dictionary Definition Lan-
guage: initial specification. J. Chem. Inf. Comput. Sci. 35, 819–825.

Hall, S. R. & Spadaccini, N. (1994). The STAR File: detailed specifica-
tions. J. Chem. Inf. Comput. Sci. 34, 505–508.

Harary, F. (1972). Graph theory, 3rd ed. London: Addison-Wesley.
ISO (2002a). ISO/IEC 8824-1. Abstract Syntax Notation One (ASN.1).

Specification of basic notation. Geneva: International Organization for
Standardization.

ISO (2002b). ISO/IEC 8825-1. ASN.1 encoding rules. Specification of
Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and
Distinguished Encoding Rules (DER). Geneva: International Organiza-
tion for Standardization.

Mockus, J. & Stobaugh, R. E. (1980). The Chemical Abstracts Service
Chemical Registry System. VII. Tautomerism and alternating bonds. J.
Chem. Inf. Comput. Sci. 20, 18–22.

Prelog, V. & Helmchen, G. (1982). Basic principles of the CIP-system and
proposals for a revision. Angew. Chem. Intl Ed. Engl. 21, 567–583.

Wippke, W. T. & Dyott, T. M. (1975). Use of ring assemblies in ring per-
ception algorithm. J. Chem. Inf. Comput. Sci. 15, 140–147.

52 references

http://it.iucr.org/Ga/ch2o4v0001/references/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [641.000 859.000]
>> setpagedevice


