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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.
Structure 1
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IUPAC rules:
· Parent name is oxopropan-2-aminium. Aminium (amine group) is for N+ on carbon number 2. Propane is used because the continuous longest chain contains 3 carbon atoms. Oxo is for O which is bonded to carbon number 1 with double bonding. 
· Substituents for the structure are nitro, NO2  attached on carbon number 1 and metylidyne with location number assigned as N  to indicate 
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as triple-bonded carbon atom attached to quaternary N+   . N  notation is used when more than one Hydrogen atom of Nitrogen atom are replaced by other atoms. 

· Naming order for substituents is done by following the alphabetical order.
·          Location number for the parent and substituents chains is assigned as lowest as possible.

Structure 2
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IUPAC rules:
· Parent name is oxopentanoic acid. This is one kind of carboxylic acid group. Pentanoic acid is chose as the parent chain because it contains 5 carbon atoms which is the longest chain obtained. Suffix –oic at the end indicates the presence of –COOH group on the parent chain. For reminder, the longest chain obtained must include the –COOH group as the condition for it to be the parent chain. Oxo is for double-bonded O on C5.
· The substituent in the structure is amino group, NH2 .  Diamino is stand for the two amino groups attached on carbon number 2 and 5 respectively.

· Naming order for the substituents should follow the alphabetical order.

· Location number for the parent and substituents chains should be assigned as lowest as possible. 

Structure 3 
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IUPAC rules:
· Parent name is 2-naphthonitrile. This means two bonded aromatic benzene rings called as naphthalene has attached by Nitrile group, 
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 on carbon number 2. It becomes parent chain since it contains continuous longest aromatic chain. 
· Substituents in the structure are the Nitrile group, CN and Nitro group, NO2 attached on the C2 and C8 respectively.
· Naming order for the substituents should follow the alphabetical order.

· Location number for the parent and substituents chains should be assigned as lowest as possible. 

Structure 4 
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IUPAC rules:
· Parent name is methanone which a ketone compound with the structural general formula as RR’
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. Suffix –one used is for the ketone group and methane is for the chain contains only 1 carbon atom. Even though the chain is not the longest chain in the structure, it is considered to have principal functional group compared to the other groups.
· The substituents in this structure are namely pyrrolidin-2-yl and phenyl. Pyrrolidinyl is common name for cyclopentane (ring structure with 5 carbon atoms) with one its ring-bonded carbon atom is substituted by Nitrogen atom. Number 2 is assigned to its name for notification that the N atom is substituted for C2. Phenyl is for the benzene ring substituent. Suffix –yl for both substituents is used to indicate that they are the structures that are assigned as substituents.
· Naming order for the substituents should follow the alphabetical order.

· Location number for the parent and substituents chains should be assigned as lowest as possible. 

Structure 5
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IUPAC rules: 
· Parent name is oxobutanoic acid which in the carboxylic acid group. Butanoic acid indicates that it contains 4 carbon atoms with the end carbon bonded to a double bond –O and a single bond –OH. This continuous longest chain must include both –COOH and C=O (Oxo) in its chain. Prefix Oxo- is attached at C4.

· Substituents in the structure are amino group and isopropyl group which respectively attached at C3 and C2. Amino group is NH2  and isopropyl is CH3CH(R)CH3. 
· Naming order for the substituents should follow the alphabetical order.

· Location number for the parent and substituents chains should be assigned as lowest as possible. 
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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Explanation:

· SMILE means Simplified Molecular Input Line Entry Specification
· Hydrogen atom is not showed in the notation
· C, uppercase is used representing aliphatic compound
· c, lowercase is used to represent aromatic compound
· Equal sign,(=) is used to represent double-bond
· Pound sign,(#) is used to represent triple-bond
· Inner atoms and any charges are located in brackets, e.g. [N+].
· A branched group or atom is placed in parentheses, e.g. (=O).
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.
1. Reaction to determine acidity of Phenol.
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2. Dehydration of alcohol.
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3. Hydrogenation of alkenes.
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     1,2-Dimethylcyclohexene                       1,2-Dimethylcyclohexane

4. Hydration of Internal alkynes.
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             2-Pentyne

5. Esterification.
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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.

      Experimental Set up to perform Oxidation of Ethanol
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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. 

      See answer5.html file.
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.
 <html>

<head>

<title>glutamine</title>

</head>

<body bgcolor="hotpink"><h1><font face="arial black" color="aqua"><u>Study Of Glutamine</u></font></h1>

<font face="Comic Sans MS" color="darkblue" size=4>The following figures are the visualization of the

<font color="darkturquoise"> Glutamine</font> 

structures in two different display formats.Observe these beautifully-created structures!</font><br><BR>

<h4><font face="Lucida Console" color="gold"><center><u>The display format has been set to ball and stick:</u></font></h4>

<embed src="glutamine.pdb" height=300 width=300 display3D=ball&stick script="set background 

white; rotate y 90"></center>

<h4><font face="Lucida Console" color="gold"><center><u>The display format has been set to spacefill</u></font></h4>

<embed src="glutamine.pdb" height=300 width=300 display3D=spacefill startspin=true 

spinsY=15 script="set background gray; set ambient 100; zoom 200"></center><br><br><br><br>

<font size=4 face="Comic Sans MS" color="ghostwhite"><u><b><font size=5 color="skyblue">

What is Glutamine?</font></b></u><br>

<p>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;

The most common of amino acids found in the body, Glutamine, or L-Glutamine makes up over 61 percent of the skeletal muscle tissue. It is a fuel the digestive tract and immune system craves, and 19 percent of a Glutamine molecule is made up of nitrogen, making it the primary conductor of nitrogen to the muscles. It is especially found in high concentrations in the brain, muscles, gut lining, lungs, heart, kidney, and liver where it has multiple and critical functions. 

The conversion of glutamic acid from food is how humans synthesize Glutamine although some is present in certain food groups. A healthy diet provides 5-8 grams per day. Beans, meat, fish, poultry and dairy products are all good sources of Glutamine.

However, Glutamine deficiency is common in today's busy post-modernist lifestyle and is among the primary tests conducted by medical practioners who utilize blood tests to ascertain the amino acid levels present in patients with symptoms of chronic illness, dysfunction in cognitive functioning and mood swings, making it an increasingly popular substance not just in the athletic world but in medical practice. During periods of stress, trauma or simply intensive sports training, Glutamine depletion occurs which manifests itself in the form of decreased strength, stamina and recovery - taking anywhere up to six days to return to normal levels.

</p></font>

</body>

</html>
      See webpage in answer6.html file.

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.
     See myclassmate.html file.
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