NOOR DIYANA BINTI MD MUSTAFA

0334464

SECT 1


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. 
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3-bromo-2-chloropentane
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3-sulfobenzoic acid

[image: image5.wmf]C

H

3

C

H

3

C

H

3

C

H

3


1-butyl-4-tert-butylcyclohexane
The abbreviation IUPAC stands for “International Union of Pure and Applied Chemistry”. IUPAC has formulated several simple rules of nomenclature for chemical compound since 1892. These rules can be applied for most organic compounds. They ensure that each compound has a special name. They also enable the structural formula to be drawn from the name and vice versa and facilitate communication among chemists.

IUPAC rules:

1. The base name of a compound corresponds to the number of carbon atoms in its main chain.

2. Atoms (other than H) or groups bonded to the main chain are called substituents.

3. The location of the substituent on the main chain is indicated by a number.

4. If there are more than one of the same substituent, a prefix di (for two), tri (for three), tetra (for four), penta (for five), hexa (for six), hepta (for seven) and so on, is used to indicate the number.

5. Arrange the names of the substituent alphabetically. However, prefix n-, sec- tert-, di-, tri-, and so on, except the prefix iso-, are not considered. 

6. If there are two or more chains with the same number of carbon atoms, the main chain is the one having the most substituents.

7. If the number for the first substituent is the same from both ends of the chain, choose a lower number for the second substituent.

8. If the locations of two different substituents are the same from both ends of the main chain, a lower is given for the substituent to be named first. 

2.
Explain the SMILES notation by drawing five different structures and finding out their SMILES notation using ChemSketch.
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     SMILES is Simplified Molecular Input Line Entry Specification. It is a universal nomenclature and widely used as a general-purpose chemical nomenclature and data exchange format. SMILES is a concise chemical notation system which allows keyboard entry of molecular structure. SMILES handles common bonds (single, double, triple, aromatic and ionic bond), any atom or isotope, odd valences and so on.
· For branched group is placed in parentheses. Branches can be nested if desired. For instance, CBr3CH2C(=OH)CH3  in SMILES notation, BrC(Br)(Br)CC(=O)C. 

· Bonds need not be specified. Except equal sign (=) for double bond and pound sign (#) for triple bond. 

· Any charges atoms are placed in brackets. For example, [Br-].
· The upper case for aliphatic; lower case for aromatic. The second letter of any symbol is always lower case.
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. Mechanism of dehydration of 2-butanol.
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The dehydration of 2-butanol  involves protonation and elimination of water molecules to form secondary carbonium ion. In this case, carbonium ion does not undergo rearrangement since a more stable carbonium ion (3o) cannot form. The positively charged carbon in the carbonium ion has three primary H atoms and two secondary H atoms as its neighbours. Elimination of primary H atoms (as H+ ion) results in the formation of 1-butene, while elimination of secondary H atoms results in the formation of 2-butene. 2-butene is the major product while 1-butene is the minor product because elimination of secondary H atoms is easier than elimination of primary H atom. 

2. Reaction of haloalkanes with aqueous NaOH.    
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Chloroethane react with aqueous solution of NaOH when heated to form ethanol. This is nucleophilic substitution reaction, SN2 reaction. The nucleophile is OH- ion form NaOH. 

The mechanism shown below. There is a transition state, a species with partial covalent bond between HO-C and between C-Cl. The HO-C bond is being formed while the C-Cl bond is being broken. In the reaction, the nucleophilic, OH- ion, attacks the halogenated carbon from the near end (opposite to C-Cl bond). Thus , the factor that determines the reactivity of haloalkanes in SN2 reactions is the size of the alkyl group bonded to the halogenated carbon.  

[image: image13.wmf]C

H

3

Cl

H

H

O

H

-

C

H

3

Cl

H

H

C

H

3

O

H

H

H

+

Cl

-

O

H

-

chloroethane

ethanol


3. Nitration reaction of benzene.
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Reagent used for nitration of benzene are concentrated nitric acid and concentrated sulphuric acid as catalyst, at the temperature of 55oC. The reaction mixture is heated to yield nitrobenzene. The electrophile for this substitution reaction is nitronium ion, NO2+ which is produced by the following reactions:
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The nitronium ion then, attacks the pi electrons of the benzene ring to give the product. The mechanism shown below.
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4. Preparation of aldehyde.

Aldehyde can be prepared by controlled oxidation of primary alcohol, that is by using dilute acid and maintaining the reaction temperature between boiling point of the aldehyde and boiling point of the alcohol (between 21oC and 78oC for preparation ethanal and ethanol). The aldehyde is then distilled off as soon as it is formed. Alcohol can be oxidized by potassium dichromate and potassium permanganate solution. The reaction below show the formation of acetaldehyde from ethanal.
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5. Addition of water in 2,2,2-trichloroethanal.
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In the C=C group, there is equal distribution of electron density of electron density on both of the carbon atoms. Therefore, it becomes the centre of the electrophilic attack. In the C=C group, the electron density is drawn more towards the oxygen atom making the carbonyl carbon atom deficient in electron. Therefore, the carbon atom becomes the centre of nucleophilic attack. For unsaturated compound, each double bond breakage result in addition. The nucleophilic attacks the partially positive carbonyl carbon, breaking the carbonyl pi bond. Subsequent protonation yields the alcohol. Below shown the mechanism of this reaction.
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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.

This apparatus for titration.
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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. Use this example to explain the different features of these file formats. 

http://diyana9.tripod.com/answer_no_5.htm

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.   

http://diyana9.tripod.com/answer_no_6.htm[image: image21.png]









8/17/2004

10                                   www.geocities.com/d_yana1302/

6:34 PM

_1153943293

_1154037178

_1154041365

_1154044860

_1154045063

_1154184945

_1154042548

_1154039070

_1154039922

_1154038826

_1153993774

_1154033655

_1153943403

_1153919414

_1153943050

_1153943212

_1153919458

_1153919286

_1153919346

_1153919214

