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KOS 1110 Computers in Science

Assignment 4 - Questions in ChemSketch and PDB

Due date Saturday, 10-1-2004, 12 noon
Instructions: For question numbers 1-4 after drawing the structures, reactions and the apparatus, put them in one MS Word file sequentially, along with the questions.  For question number 5, the complete answer should be prepared as a HTML file.  All the files, including the pdb files should be compressed using winzip and sent to me as one file with the name “4emailname.zip” before the due date along with the printed assignment.  Publish these files in your web pages before the due date and when you are sending the assignments, indicate the web page links to these pages.

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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2,4-diamino-3-hydroxy-4-mercaptobutanal
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              [(3-hydroxycyclopentyl)amino]acetic acid
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2-methylbenzene-1,3,5-triamine
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          2,4-diamino-3-hydroxy-4-mercaptobutanal
IUPAC rules:

· Identify the longest carbon chain. This chain is called the parent chain.

· Identify all of the substituents (group appending from the parent chain)

· Number the carbon of the parent chain from the end that gives the substituents the lowest numbers when comparing a series of number, the series that is the “lowest” is the one which contains the lowest number at the occasion of the first difference. If two or more side chains are in equivalent positions, assign the lowest number to the one who which will come first in the name.

· If the same substituent occurs more than  once, the location of each point on which the subtituent occurs is given. In addition, the number of times the subtituent group occurs is indicated by a prefix ( di, tri, tetra, etc.)

· If there are two or more different subtituent they are listed in apphabetical order using the base name (ignore the prefixes). The only prefix which is used when putting the subtituents in alphabetical order is iso as in isopropyl or isobutyl. The prefixes sec- and tert- are not used in determining alphabetical order except when compared with each other.

· If chain of equal length are competing for selection as the parent chain, then the choice goes in series to:

i. The chain which has the greatest number of side chains.

ii. The chain whose subtituent have the lowest- numbers.

iii. The chain having the greatest number of carbon atoms in the smaller side chain.

iv. The chain having the least branched side chains.

· A cyclic (ring) hydrocarbon is designated by the prefix cyclo- which appears directly in front of the base name.

2.
Explain the SMILES notation by drawing five different structures and finding out their SMILES notation using ChemSketch. 
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            c12ccccc2cccc1
                                                     C(=O)C(Cc1cnc2c1cccc2)N
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· SMILES notation is used to handle common bonds (single, double, triple, aromatic, ionic) any atom or isotope, odd valences, and so on.

· Use ordinary atomic symbols.

· Suppress hydrogen.

· Other atoms and any charges are placed in brackets.

· The upper case for aliphatic; lower case for aromatic. The second letter oa any symbol is always lower case.

· Bonds need not be specified. Except : 

· equal sign (=) for double bond.

· pound sign (#) for triple bond. 

· A period separates disconnected structures (ions or complexes).

· A branched group is placed in parentheses.

· Branches can be nested if desired.

· To make a ring path linear, one bond must be broken for each ring.

· Number the atoms on each side of a break with the same number.

· Any number can be re-used after that ring is closed.   

3.
Draw five different reactions with complete structural, stereo chemical and mechanistic details using ChemSketch. 
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tetradecahydroanthracene
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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.

The apparatus for neutralization : 
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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 these files using any text editors.  Use this example to explain the different features of these file formats. 

· pdb, mol,  and xyz formats
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In mol format :
Mol files provides us with information about the number of atoms, number of    bonds, type of atoms, type of bonds and which atoms are connected together(connectivity).  
  ACD/Labs0109042312  

 13 12  0  0  0  0  0  0  0  0  1 V2000

   13.7607   -4.7736    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   13.7607   -3.4436    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   15.0907   -2.8187    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

   12.3346   -5.2783    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

   15.0426   -5.4305    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   15.0426   -6.4240    0.0000 O   0  0  0  0  0  0  0  0  0  0  0  0

   12.1103   -2.6985    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   16.1162   -4.7736    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   17.0456   -5.4226    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   18.1673   -4.8777    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   19.2008   -5.3985    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   19.2008   -6.4481    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

   20.2023   -4.5973    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

  2  1  1  0  0  0  0

  3  2  1  0  0  0  0

  4  1  1  0  0  0  0

  5  1  1  0  0  0  0

  6  5  2  0  0  0  0

  7  2  1  0  0  0  0

  8  5  1  0  0  0  0

  9  8  1  0  0  0  0

 10  9  1  0  0  0  0

 11 10  1  0  0  0  0

 12 11  1  0  0  0  0

 13 11  1  0  0  0  0

M  END

In xyz format :

Xyz files provides us with information about number of atoms and type of atoms.
13

NoName  0.000000

C  9.2593 -22.9267  0.0000

C  9.2593 -20.8240  0.0000

N 11.3620 -19.8360  0.0000

N  7.0047 -23.7247  0.0000

C 11.2860 -23.9653  0.0000

O 11.2860 -25.5360  0.0000

C  6.6500 -19.6460  0.0000

C 12.9833 -22.9267  0.0000

C 14.4527 -23.9527  0.0000

C 16.2260 -23.0913  0.0000

C 17.8600 -23.9147  0.0000

N 17.8600 -25.5740  0.0000

C 19.4433 -22.6480  0.0000
In pdb format :
Pdb files provides us with information about what program was used to make the file, the day, date and place (generally) it was made, number of atoms and number of bonds.
REMARK   Accelrys ViewerPro PDB file

REMARK   Created:  Fri Jan 9 09:19:08 Malay Peninsula Standard Time 2004

ATOM      1  C1  MOL     1      13.761  -4.774   0.000  1.00  0.00              

ATOM      2  C2  MOL     1      13.761  -3.444   0.000  1.00  0.00              

ATOM      3  N3  MOL     1      15.091  -2.819   0.000  1.00  0.00              

ATOM      4  N4  MOL     1      12.335  -5.278   0.000  1.00  0.00              

ATOM      5  C5  MOL     1      15.043  -5.431   0.000  1.00  0.00              

ATOM      6  O6  MOL     1      15.043  -6.424   0.000  1.00  0.00              

ATOM      7  C7  MOL     1      12.110  -2.698   0.000  1.00  0.00              

ATOM      8  C8  MOL     1      16.116  -4.774   0.000  1.00  0.00              

ATOM      9  C9  MOL     1      17.046  -5.423   0.000  1.00  0.00              

ATOM     10  C10 MOL     1      18.167  -4.878   0.000  1.00  0.00              

ATOM     11  C11 MOL     1      19.201  -5.398   0.000  1.00  0.00              

ATOM     12  N12 MOL     1      19.201  -6.448   0.000  1.00  0.00              

ATOM     13  C13 MOL     1      20.202  -4.597   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.  Include some comments in the web page.  
7. Prepare a web page (“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. 
Exercises :
1)
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2)
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4)
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5)
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