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          Section3

KOS 1110 Computers in Science

Assignment 3 – ChemSketch and PDB
Due Date Thursday, 19/8/2004, 5pm

Question 1:
      Draw five different structures having less than 50 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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        IUPAC Rules:

a) Pick out the largest continuous carbon chain and find the IUPAC name that corresponds to the unbranched alkane having number of carbons. This is the parent alkane from which the IUPAC name is to be derived.

b) Identify the substitute group attached to the parent chain.

c) Number the continuous chain in the direction that gives the lowest number to be substitute group at the first point of the branching.

d) Write the name of the compound. The parent alkane is the last part of the name and is preceded by the name of the substitute groups and their numerical location (locants)  IIphens separates the locants from the words.

Question 2:
      Explain the SMILES notation by drawing five different structures and finding out their SMILES notation using ChemSketch.

 Structure 1:                                             
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Structure 2:
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Structure 3:
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Structure 4:
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 Structure 5:                                      
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Question 3:

      Draw five different reactions of industrial or biological importance with complete structural, stereo chemical and mechanistic details using ChemSketch.  Use maximum number of options available in chemsketch.

First reaction:
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Second reaction:
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Third reaction:
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Fourth reaction:
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Fifth reaction:
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Question 4:
      Draw one experimental set up used in any laboratory or industrial preparation of any chemical or enzyme or anything using ChemSketch.  Insert enough text captions with callouts to explain the apparatus. Use maximum number of options available in chemsketch, including shading options.
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Question 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. Use this example to explain the different features of these file formats. 
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     1. pdb format                                                
    REMARK   Accelrys ViewerPro PDB file

REMARK   Created:  Wed Aug 18 13:44:12 Malay Peninsula Standard Time 2004

ATOM      1  C1  MOL     1      11.475  -9.494   0.000  1.00  0.00              

ATOM      2  C2  MOL     1      11.475 -10.824   0.000  1.00  0.00              

ATOM      3  C3  MOL     1      10.323  -8.829   0.000  1.00  0.00              

ATOM      4  C4  MOL     1      10.323 -11.489   0.000  1.00  0.00              

ATOM      5  C5  MOL     1       9.172  -9.494   0.000  1.00  0.00              

ATOM      6  O6  MOL     1       9.172 -10.824   0.000  1.00  0.00              

ATOM      7  C7  MOL     1      13.779  -9.494   0.000  1.00  0.00              

ATOM      8  C8  MOL     1      13.779 -10.824   0.000  1.00  0.00              

ATOM      9  C9  MOL     1      12.627  -8.829   0.000  1.00  0.00              

ATOM     10  C10 MOL     1      12.627 -11.489   0.000  1.00  0.00              

ATOM     11  C11 MOL     1      12.627  -7.499   0.000  1.00  0.00              

ATOM     12  N12 MOL     1      11.475  -6.834   0.000  1.00  0.00              

ATOM     13  C13 MOL     1      10.323  -7.499   0.000  1.00  0.00              

ATOM     14  C14 MOL     1      12.627 -12.819   0.000  1.00  0.00              

TER                                           

2. mol format
ACD/Labs0818041343  


              Total number of atoms


                  Total number of bonding

 14 16  0  0  0  0  0  0  0  0  1 V2000

   11.4752   -9.4937    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   11.4752  -10.8237    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   10.3233   -8.8287    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   10.3233  -11.4887    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

    9.1715   -9.4937    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

    9.1715  -10.8237    0.0000 O   0  0  0  0  0  0  0  0  0  0  0  0

   13.7789   -9.4937    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   13.7789  -10.8237    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   12.6270   -8.8287    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   12.6270  -11.4887    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   12.6270   -7.4987    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   11.4750   -6.8337    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

   10.3233   -7.4987    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   12.6269  -12.8187    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

  4  2  1  0  0  0  0

  5  3  1  0  0  0  0

  6  4  1  0  0  0  0

  6  5  1  0  0  0  0
Connectivity information

(how they are connected)

  8  7  1  0  0  0  0

  9  7  2  0  0  0  0

 10  8  2  0  0  0  0

  2 10  1  0  0  0  0

  2  1  2  0  0  0  0

  9 11  1  0  0  0  0

 12 11  1  0  0  0  0

  1  9  1  0  0  0  0

3. xyz format


            Total number of atoms
14

NoName  0.000000

C 11.4752 -9.4937  0.0000

C 11.4752 -10.8237  0.0000

C 10.3233 -8.8287  0.0000

C 10.3233 -11.4887  0.0000

C  9.1715 -9.4937  0.0000

O  9.1715 -10.8237  0.0000

C 13.7789 -9.4937  0.0000

C 13.7789 -10.8237  0.0000

C 12.6270 -8.8287  0.0000

C 12.6270 -11.4887  0.0000

C 12.6270 -7.4987  0.0000

N 11.4750 -6.8337  0.0000

C 10.3233 -7.4987  0.0000

C 12.6269 -12.8187  0.0000
The differences of these feature are:
Pdb format:

Total number of atoms- doesn’t mention but can be determine by looking at the last number of the atom of tha data
Connectivity information- doesn’t have.

Total number of bonding- doesn’t have.
Xyz format:
Total number of atoms: determine by the first number of the data (at the top of the data)

Connectivity information: doesn’t have

Total number of bonding- doesn’t have

Mol format:

Total number of atoms- determine by the first number from the left side.

Connectivity information- have.

Total number of bonding- have (can be determine by the second number from the left at the first line).
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