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KOS 1110 – Assignment 4 – Questions in ChemSketch & Enhancing The Web Pages
1. Draw five different correct structures having total number of atoms less than 50 with different functional groups.  Find out their IUPAC names using ChemSketch software.  Explain the IUPAC rules used to name these structures.
	Structure
	IUPAC Name
	Explanation on IUPAC Naming

	1.   
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	octane-2,5-diol

	‘Oct-’ is used because the longest carbon chain of the structure consists of 8 carbons.
‘-ane’ is used because all the bonds in the structure are single bonds.

‘2, 5 – diol’ is used because there are 2 groups of hydroxyl group located at second and fifth carbon in the chain.

	2.          
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	phenol

	‘Phenol’ is also known as 
‘1 – hydroxybenzene’.
Benzene is added with a hydroxyl group (‘OH’) at one of the carbon atoms in the structure.

	3.    
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	cyclopropene

	‘Prop’ is used because there are 3 carbon atoms that make up the carbon chain.
‘-ene’ is used because there is a double bond in the structure.

‘Cyclo-’ is used because the 3 carbons are interconnected to each other to form a ring.



	4.
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	ethane

	‘Eth-’ is used because 2 carbon atoms make up the carbon chain.
‘-ane’ is used because the bond that make up the structure is a single bond.



	5.
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	1,2-dibromobenzene

	‘Benzene’ is also known as ‘cyclohexene’ – 6 carbon atoms interconnected with each other through alternating double bonds and single bonds to form a ring.
‘1, 2 – dibromo’ is used because there are 2 bromine atoms added to the structure at the first and second carbon atoms in the chain.




2. Explain the SMILES notation by drawing five different structures of small molecules and find out their SMILES notation using ChemSketch.
	Structure
	SMILES Notation
	Explanation on SMILES Notation

	1.
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	CCC
	SMILES notation does not show

hydrogen (H) atoms.

	2.
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	C#C

	Triple bonds are denoted as ‘hash’ (#) signs.

	3.
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	CCCC#[NH+]

	Atoms with charges (here the example
 is ‘N+’) are shown in

square brackets ([ ]).

	4.
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	CCCC(=O)OC

	A branched group (here the example is ‘=O’) is placed in parentheses.
Branches can be nested if desired.

	5.     
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	c1ccccc1

	To make a ring path linear, one bond must be broken for each ring.
Atoms on each side of a break are numbered with the same number (here 

the example is ‘c1’).

Any number can be re-used after that 

ring is closed.


3. Draw five different reactions (taken from test books or written by you correctly) with complete structural, stereo chemical (use the shaded or wedge bonds) and mechanistic details (use the special type of arrows) using ChemSketch.
	 1.
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	2.   
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	 3.  
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	 4. 
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	5.       
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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. (NO BURETTES AND PIPETES AGAIN)

Experiment: To learn the process of oxidation of copper(s).

[image: image16.wmf]Bunsen burner

 (a lab 

apparatus used to 

heat a substance in a 

container or beaker)

Tripod stand

 (used to 

support any apparatus, i.e: 

crucibles, to be heaten by 

Bunsen burner)

Crucibles 

(used to contain any 

substance, i.e: copper - white in 

colour, to be heaten up - copper 

will change colour to black after 

oxidized by Bunsen burner)


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 by opening and printing using Notepad.  Use this example to explain the different features of these file formats.
a) File format – MDL Molecule File (*.mol)




The number of atoms and the number of bonds constituted in the molecule is 

displayed.  The coordinates of each atom and its connectivity are also shown in 

this type of file format.


ACD/Labs0218061340  

 

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

   

12.8397  -16.8718    0.0013 C   0  0  0  0  0  0  0  0  0  0  0  0

   

13.8329  -17.5616    0.0243 C   0  0  0  0  0  0  0  0  0  0  0  0

   

11.8959  -17.5487    0.0371 N   0  0  0  0  0  0  0  0  0  0  0  0

   

14.7441  -16.9065   -0.0000 O   0  0  0  0  0  0  0  0  0  0  0  0

   

12.8164  -16.3967   -0.7369 H   0  0  0  0  0  0  0  0  0  0  0  0

   

12.8263  -16.3348    0.6961 H   0  0  0  0  0  0  0  0  0  0  0  0

   

13.8628  -18.0925   -0.6746 H   0  0  0  0  0  0  0  0  0  0  0  0

   

13.8648  -18.0419    0.7589 H   0  0  0  0  0  0  0  0  0  0  0  0

   

11.6901  -17.6963    0.8309 H   0  0  0  0  0  0  0  0  0  0  0  0

   

12.0574  -18.2705   -0.3466 H   0  0  0  0  0  0  0  0  0  0  0  0

   

15.2772  -16.9404    0.5955 H   0  0  0  0  0  0  0  0  0  0  0  0

 

 1  2  1  0  0  0  0

  

3  1  1  0  0  0  0

  

4  2  1  0  0  0  0

  

5  1  1  0  0  0  0

  

6  1  1  0  0  0  0

  

7  2  1  0  0  0  0

  

8  2  1  0  0  0  0

  

9  3  1  0  0  0  0

 

10  3  1  0  0  0  0

 

11  4  1  0  0  0  0



M  END

b) Brookhaven Protein Databank File (*.pdb)



PDB format has more information about protein; it has no header no chain. The 


‘mol’ word means molecules. It is displayed when the data is made. the atoms’ 


coordinates and the atom constituted in the molecule are also shown in this type of 

file format.



REMARK   Accelrys ViewerPro PDB file



REMARK   Created:  Sat Feb 18 13:41:55 Malay Peninsula Standard Time 2006



ATOM      1  C1  MOL     1      12.840 -16.872   0.001  1.00  0.00              



ATOM      2  C2  MOL     1      13.833 -17.562   0.024  1.00  0.00              



ATOM      3  N3  MOL     1      11.896 -17.549   0.037  1.00  0.00              



ATOM      4  O4  MOL     1      14.744 -16.906   0.000  1.00  0.00              



ATOM      5  H5  MOL     1      12.816 -16.397  -0.737  1.00  0.00              



ATOM      6  H6  MOL     1      12.826 -16.335   0.696  1.00  0.00              



ATOM      7  H7  MOL     1      13.863 -18.093  -0.675  1.00  0.00              



ATOM      8  H8  MOL     1      13.865 -18.042   0.759  1.00  0.00              



ATOM      9  H9  MOL     1      11.690 -17.696   0.831  1.00  0.00              



ATOM     10  H10 MOL     1      12.057 -18.271  -0.347  1.00  0.00              



ATOM     11  H11 MOL     1      15.277 -16.940   0.595  1.00  0.00              



TER

c) XMol XYZ File



This type of file format is the simplest format among the others formats. It only 

shows the numbers of atoms in a molecule, and will show the coordinates of 

every atom in the x, y, z direction.
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NoName  0.000000



C 12.8397 -16.8718  0.0013



C 13.8329 -17.5616  0.0243



N 11.8959 -17.5487  0.0371



O 14.7441 -16.9065  0.0000



H 12.8164 -16.3967 -0.7369



H 12.8263 -16.3348  0.6961



H 13.8628 -18.0925 -0.6746



H 13.8648 -18.0419  0.7589



H 11.6901 -17.6963  0.8309



H 12.0574 -18.2705 -0.3466



H 15.2772 -16.9404  0.5955

6. Prepare a web page (“my class mates”) containing the names of your class mates (including other sections). 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. 


[REFER TO WEBPAGE]
7. 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.

[REFER TO WEBPAGE]
8. Download any VRML picture from the internet and build a web page using this picture.



[REFER TO WEBPAGE]

Section 1 KOS 1110


_1201455420

_1201457248

_1201680653

_1201680942

_1201681111

_1201681325

_1201680668

_1201457886

_1201680318

_1201457464

_1201456238

_1201457148

_1201456037

_1201455156

_1201455331

_1201455057

