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KOS 1110 Computers in Science

Assignment 4 - Questions in ChemSketch and PDB

Due date Monday, 20-2-2006, 10AM

1.
Draw five different structures having less than 25 atoms with different functional groups and atoms.  Find out their IUPAC names using ChemSketch software.  Explain the IUPAC rules used to name these structures. 
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The abbreviation IUPAC stands for “International Union of Pure and Applied Chemistry”. IUPAC has formulated several simple rules of nomenclature for chemical compound since 1892. These rules can be applied for most organic compounds. They ensure that each compound has a special name. They also enable the structural formula to be drawn from the name and vice versa and facilitate communication among chemists.
IUPAC rules:

1. The base name of a compound corresponds to the number of carbon atoms in its main chain.

2. Atoms (other than H) or groups bonded to the main chain are called substituents.

3. The location of the substituent on the main chain is indicated by a number.

4. If there are more than one of the same substituent, a prefix di (for two), tri (for three), tetra (for four), penta (for five), hexa (for six), hepta (for seven) and so on, is used to indicate the number.

5. Arrange the names of the substituent alphabetically. However, prefix n-, sec- tert-, di-, tri-, and so on, except the prefix iso-, are not considered. 

6. If there are two or more chains with the same number of carbon atoms, the main chain is the one having the most substituents.

7. If the number for the first substituent is the same from both ends of the chain, choose a lower number for the second substituent.

8. If the locations of two different substituents are the same from both ends of the main chain, a lower is given for the substituent to be named first. 

2.
Explain the SMILES notation by drawing five different structures and finding out their SMILES notation using ChemSketch.
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3.
Draw five different reactions with complete structural, stereo chemical (use 
shaded or wedge bonds) and mechanistic (use different types of arrows) details 
using ChemSketch.

(a)
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4.
Draw any one experimental set up (not discussed in the class) used in any laboratory using ChemSketch.  Insert enough text captions with callouts to explain the apparatus.
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5.
What are the names of the different file formats used to save the molecular structures?  Draw a molecule containing C, N and O in ChemSketch.  Save this molecule in different file formats.  Examine and print these files using any text editors.  Use this example to explain the different features of these file formats. 

      pdb, xyz, mol.

    i)   .mol files

           ACD/Labs0807031228  

          10  9  0  0  0  0  0  0  0  0  1 V2000

          13.1716   -8.3822    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

          8.5644     -8.3822    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

          13.1716   -7.0522    0.0000 O   0  0  0  0  0  0  0  0  0  0  0  0

          12.0198   -9.0472    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

           7.4126    -9.0472    0.0000 O   0  0  0  0  0  0  0  0  0  0  0  0

          10.8680   -8.3822    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

           9.7162    -9.0472    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0


     8.5644     -7.0522    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

          12.0198  -10.3772    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

          14.3234   -9.0472    0.0000 O   0  0  0  0  0  0  0  0  0  0  0  0

          1  3  2  0  0  0  0

          1  4  1  0  0  0  0

          2  7  1  0  0  0  0

          2  5  2  0  0  0  0

          2  8  1  0  0  0  0

          4  6  1  0  0  0  0

          4  9  1  0  0  0  0

          6  7  1  0  0  0  0

          101  1  0  0  0  0

ii) .xyz files

        M  END

        10

        No Name    0.000000

        C  13.1716  -8.3822  0.0000

        C    8.5644  -8.3822  0.0000

        O  13.1716  -7.0522  0.0000

        C  12.0198  -9.0472  0.0000

        O    7.4126  -9.0472  0.0000

        C  10.8680  -8.3822  0.0000

        C    9.7162  -9.0472  0.0000

        N    8.5644  -7.0522  0.0000

              N  12.0198-10.3772  0.0000

        O  14.3234  -9.0472  0.0000

iii) .pdb files

      REMARK   Accelrys ViewerPro PDB file

      REMARK   Created:  Thu Aug 07 12:29:47 Malay Peninsula Standard Time 2003

      ATOM      1  C1  MOL     1      13.172   -8.382   0.000  1.00  0.00              

      ATOM      2  C2  MOL     1        8.564   -8.382   0.000  1.00  0.00              

      ATOM      3  O3  MOL     1      13.172   -7.052   0.000  1.00  0.00              

      ATOM      4  C4  MOL     1      12.020   -9.047   0.000  1.00  0.00              

      ATOM      5  O5  MOL     1        7.413   -9.047   0.000  1.00  0.00              

      ATOM      6  C6  MOL     1      10.868   -8.382   0.000  1.00  0.00              

      ATOM      7  C7  MOL     1        9.716   -9.047   0.000  1.00  0.00              

     ATOM       8  N8  MOL     1        8.564   -7.052   0.000  1.00  0.00              

     ATOM       9  N9  MOL     1      12.020 -10.377   0.000  1.00  0.00              

     ATOM     10  O10 MOL    1      14.323   -9.047   0.000  1.00  0.00              

           TER

6.
Download a molecule from the Protein Data Bank (PDB) in pdb format.  Prepare a chime enhanced web page showing this molecule in two different display formats.  Write one paragraph about this molecule in the web page.  

      http://venusia52.tripod.com/chime.html
7.
Prepare a web page (eg. “my class mates”) containing the names of your class mates.  Link these names to their respective web pages, so that when any one clicks on these names, they should be able to visit the web pages built by your friends.  Publish this web page in your web site as one of the links.

      http:// venusia52.tripod.com/fren.html

8.
Download any VRML picture from the internet and build a web page using this picture.

      http:// venusia52.tripod.com/vrml.html
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