Munirah bt Ramli                                        0323888                                   Section 3    


KOS 1110 Computers in Science

Assignment 3 - Questions in ChemSketch and PDB

Due date Thursday, 19-8-2004, 5pm

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 compresses using winzip and sent to me as one file with the name “3yourname.zip” before the due date along with the printed assignemnt.  Publish these files in your web pages before the due date and when you are sending the assignments, send me the web page links to these pages.

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. 

            
[image: image20.wmf]C

H

3

C

H

3

m

-xylene




   
[image: image2.wmf]O

O

H

cyclopropanecarboxylic acid

                 
[image: image3.wmf]O

H

2-benzylphenol

    

                                     
[image: image4.wmf]C

H

2

vinylcyclopentane

        

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

· Identify all the substituents (groups appending from the parent chain).

· Number the carbons of the parent chain from the end that gives the substituents the lowest numbers. When comparing a series of numbers, 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 equivalent positions, assign the lowest number to the one which will come first in the name.

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

·  If there are two or more different substituents, they are listed in alphabetical order using the base name (ignore the prefixes). The only prefix which is used when putting the substituents 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 chains of equal length are competing for selection as the parent chain, then the choice goes in series to:

a) The chain which has the greatest number of side chains.

b) The chain whose substituents have the lowest-numbers.

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

d) The chain having the least branched side chain.

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

1) SMILES notation uses ordinary atomic symbols such as C, O, N, Cl etc. 

2) SMILES notation exclude hydrogen atoms present in a molecule but with some exceptions.

3) Other atoms and any charges are placed in brackets; eg:[H+]

4) The upper case letters are for aliphatic while lower case letters are for aromatic. The second letter of any symbol is always lower case.

5) In SMILES notation, multiple bonds must be specified. Equal sign(=) for double bond and round sign (#) for triple bond.

6) A branched group is placed in parentheses.

7) Branches can be nested if desired.

8) 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 reused after that ring is closed. Eg: Benzene    c1ccccc1
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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.

1)
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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.

Preparation of Ethyl Ethanoate
                                 
[image: image15.wmf]1

11

2

3

4

5

6

7

8

9

1

1

0

2

3

4

5

6

7

8

9

1

10

Heating mantel.Connect to 

power source.

Liebig condenser

Water in

Water out

Reflux

Pear-shaped flask containing 

the mixture of ethanol, 

ethanoic acid and 

concentrated sulfuric acid.

 

                                                      
[image: image16.wmf]Separation

Stopcock.

Open to release crude ester.

Receiving 

beaker

Separating funnel containing 

the mixture of ester and 

water.



[image: image17.wmf]Thermometer

Sign out from instructor.

Water in

Water out

Receiving flask

Vacuum adapter

Distillation

Liebig condenser

Round-bottom 

flask. Immerse in 

heat bath.


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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The different file formats used to save molecular structures are:
1) .mol file

2) .pdb file

3) .xyz file

.mol file format
  ACD/Labs0818041817  

 11 10  0  0  0  0  0  0  0  0  1 V2000

   12.1211   -4.6867    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   13.2729   -4.0217    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   14.4248   -4.6867    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   15.5767   -4.0217    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   16.7285   -4.6867    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   17.8804   -4.0217    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   19.0322   -4.6867    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   20.1840   -4.0217    0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   14.4248   -6.0168    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

   17.8804   -2.6917    0.0000 N   0  0  0  0  0  0  0  0  0  0  0  0

   15.5767   -2.6917    0.0000 O   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  3  1  0  0  0  0

  5  4  1  0  0  0  0

  6  5  1  0  0  0  0

  7  6  1  0  0  0  0

  8  7  1  0  0  0  0

  9  3  1  0  0  0  0

 10  6  1  0  0  0  0

 11  4  1  0  0  0  0

M  END
.pdb file format
REMARK   Accelrys ViewerPro PDB file

REMARK   Created:  Wed Aug 18 18:19:07 Malay Peninsula Standard Time 2004

ATOM      1  C1  MOL     1      12.121  -4.687   0.000  1.00  0.00              

ATOM      2  C2  MOL     1      13.273  -4.022   0.000  1.00  0.00              

ATOM      3  C3  MOL     1      14.425  -4.687   0.000  1.00  0.00              

ATOM      4  C4  MOL     1      15.577  -4.022   0.000  1.00  0.00              

ATOM      5  C5  MOL     1      16.729  -4.687   0.000  1.00  0.00              

ATOM      6  C6  MOL     1      17.880  -4.022   0.000  1.00  0.00              

ATOM      7  C7  MOL     1      19.032  -4.687   0.000  1.00  0.00              

ATOM      8  C8  MOL     1      20.184  -4.022   0.000  1.00  0.00              

ATOM      9  N9  MOL     1      14.425  -6.017   0.000  1.00  0.00              

ATOM     10  N10 MOL     1      17.880  -2.692   0.000  1.00  0.00              

ATOM     11  O11 MOL     1      15.577  -2.692   0.000  1.00  0.00              

TER

.xyz file format
11

NoName  0.000000

C 12.1211 -4.6867  0.0000

C 13.2729 -4.0217  0.0000

C 14.4248 -4.6867  0.0000

C 15.5767 -4.0217  0.0000

C 16.7285 -4.6867  0.0000

C 17.8804 -4.0217  0.0000

C 19.0322 -4.6867  0.0000

C 20.1840 -4.0217  0.0000

N 14.4248 -6.0168  0.0000

N 17.8804 -2.6917  0.0000

O 15.5767 -2.6917  0.0000

Different features of these file formats:

1) .mol file format mentions all atom involved in this molecule which are C, N and O. It also shows the type of bonding of each atom in this molecule.

2) .pdb file format mentions atoms included in this molecule with their number of mol.
3) .xyz file format only shows the atoms that constitute this molecule (C, N and O). 

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 enough information about this molecule in the web page, so that others would be able to understand this structure.  The length of this web page should not be less than two pages.   

<html>

<head>

<title>p53 Tumor Suppressor Gene</title>

</head>

<body bgcolor="black">

<font color="#70DB93">

<p align ="center"><font size="6">The Guardian Gene</font></p>

<p align= "left"><embed src="pdb1olg.pdb" height=400 width=400 display3D=ball&stick>

<i>Right click  on the molecule to rotate</i></p>

<embed src="pdb1olg.pdb" height=400 width=400 display3D=wireframe align="right"></p>

<p align=" center">Guardian of the Cell</p>

Our cells face many dangers, including chemicals, viruses, and ionizing radiation. If cells are damaged in sensitive places by these attackers, the effects can be disastrous.

 For instance, if key regulatory elements are damaged, the normal controls on cell growth may be blocked and the cell will rapidly multiply and grow into a tumor. p53 tumor suppressor is one of our defenses against this type of damage.

 p53 tumor suppressor is normally found at low levels, but when DNA damage is sensed, p53 levels rise and initiate protective measures. p53 binds to many regulatory sites in the genome and begins production of proteins that halt cell division until the damage is repaired. Or, if the damage is too severe, p53 initiates the process of programmed cell death, or apoptosis, which directs the cell to commit suicide, permanently removing the damage. 

<p>Structures by Parts</p>

p53 tumor suppressor is a flexible molecule composed of four identical protein chains. Flexible molecules are difficult to study by x-ray crystallography because they do not form orderly crystals, and if they do crystallize, the experimental images are often blurry. So, p53 has been studied in parts, by removing the flexible regions and solving structures of the pieces that form stable structures. 

Three of these compact, globular portions, termed "domains", have been studied. At the center of p53 is a tetramerization domain  that ties the four chains together. A long flexible region in each chain then connects to the second stable domain: a large DNA-binding domain  that is rich in arginine residues that interact with DNA. This domain recognizes specific regulatory sites on the DNA. The third stable domain studied thus far is the transactivation domain , found near the end of each arm, that activates the DNA-reading machinery. 

<p>p53 and Cancer</p>

As you might guess from its name, p53 tumor suppressor plays a central role in the protection of your body from cancer. Cancer cells typically contain two types of mutations: mutations that cause uncontrolled growth and multiplication of cells, and other mutations that block the normal defenses that protect against unnatural growth. p53 is in this second category and mutations in the p53 gene contribute to about half of the cases of human cancer. Most of these are missense mutations, changing the information in the DNA at one position and causing the cell to build p53 with an error, swapping an incorrect amino acid at one point in the protein chain. In these mutants, the normal function of p53 is blocked and the protein is unable to stop multiplication in the damaged cell. If the cell has other mutations that cause uncontrolled growth, the cell will develop into a tumor.

</font>

</body>

</html>
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