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Automatic ldentification of Tautomeric, Alternating and
Aromatic Bonds in Chemical Structures
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Absgtract The nog usua problems encountered in the gructure handing are tautomerism, aternating and
aromatic sysgems. Though a number of methods have been reported in the literature , a comnon disadvantage is
that only the convenience for procesing were taken into acoount, but their chemicad snse was rarey
conddered. Thus their gpplication is limited. Based on the idertification of ring sysem, rovel agorithms have
been devised in order to enhance the overal performance and a oftware with copyright has been developed.
This paper introduces these agorithms and their potentia gpplications by exanyples.
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1.1 ( Tautomer ism)

Figure 1  Two repidy equilibrating forms conditute the

tautomeriam
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Figure 2 Generd schemafor a tautomerism

2 Q , H
X Z :
N(CH) o0 sy ,se () Te(l) ;
C.D , (
, 1).
1.2 (Aromatic Bond)
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Figure 4 Aromatic sysem and arometic bonds in heterocycles
and charged ring

1.3 (Alternating Bond)
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Figure 5 Alternating sysem and dterneting bonds
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HN=CH—C*H,—NH, H,N—CH=C*H—NH,

HzN_CHz_C*H:NH !
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Figure 6 Trander of tautomeric bonds
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Figure 9 An exarple illudrating the agorithm for identifying
the tautomeric bonds (bold lines desgnate the tautomeric
bonds)
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Figure 10 An exanple illugrating the dgorithm for identifying
the candidate rings (bold lines desgnate the tautomeric bondg
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Figure 11  Exanples of idertification of aromatic and rorr Figure 12 Bond nature for porphine before and dter the

aromatic rings (bold lines and the snge bonds plus a dirde
dedgnae the tautomeric bonds and the aromaic bonds
regpectively)

idertification (the upper dructure desgnates the bond nature
before the identification , in the lower one the snge bonds plus
a cirde mean these bonds identified as aromatic bond9
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Figure 13 Bond nature for cyclooctatetraene before and eter
the identification (the bold linesin the right dructure desgnate
the dternaing bonds)
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and dter the identification (the left and right dructures
dedgnate the bonds before and &ter identification repectively ,
the bold lines in the right gructure desgnete tautomeric bonds
and the whole ring sysgem is an arometic sysem)

Figure 15 A compound separated from Streptomyces (the |t sructure desgnates the bond nature before the identification , in the right
one the snge bonds plus a cirdle mean these bonds i dentified as aromatic bonds and the tautomeric bonds are designated by bold lineg.

References

1 Mockus, J. ; Sobaugh, R. E. J. Chem. Inf. Comput. Sdi.

1980, 20, 18.

2 Rooskozd, B. L.; Jorgensen, W. L. J. Chem. Irf.

Comput. Sci. 1981, 21, 101.

3  Panaye, A. Disertation d State Doctorate d Physical Scences,

The Seventh Universty of Paris, Paris, 1976.

4  Shdley, C. A. In Computer-Supported Spectrascopic Database,



No. 7

1297

6

Ed. : Zyon, J. , Bllis Homood Ltd. , Chicheger , 1986, p.
19.

Yuan, S.-G. ; Zhang, W.-Q. ; Zheng, C.-Z. In Prooeedings
d Sdentific Data Banks and Information Techndogy, Vol. 3,
Chinese Stience and Techrology Press, Beijing, 1996, p. 82.
( : , :

' , 1996, p. 82)
Chinee Sdtware Copyright No. 2001SR2422, accepted in

2001.
Ya,J.-H. ; Yuan, S.--G ; Zheng, C.-Z. In Proceedings o
Sdentific Data Banks and Information Techndogy, Vol. 3,
Chinee Sience and Techrology Press, Bejing, 1996, p.
201.

, , 1996, p. 201.)

(A0111231 PAN,B. F.; DONG, L. J.)



