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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.
a.)
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1-chloro-3-ethyl-2-methylcyclopentane



The longest carbon chain in this structure is the cyclopentane. In this structure, the point of attachment is C1 and the substituents on the ring are numbered in such a way that the second substituent has as low a number as possible. The substituents are numbered according to alphabetical order as well which is why the chlorine substituent is numbered as one.
b.)
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3-phenylbutan-2-ol



The parent name is the longest carbon chain containing the hydroxyl group. The alkane chain beginning at the end nearer the hydroxyl group was numbered. The substituents were then numbered according to their positions on the chain.

c.)
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(4E)-hex-4-en-2-one



There are two functional groups in this structure namely the alkene functional group (=) and the ketone functional group (C=O). The ketone functional group has a higher priority than the alkene double bond, hence this structure is a ketone. The numbering begins at the end nearer the carbonyl carbon.
d.) 
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3-ethyl-6-methyloctanedioic acid



In this structure there are two carboxyl groups, hence it is a dioic acid. The carboxyl end that is nearer to the substituent in which its name is higher in the alphabetical order (ethyl) is numbered as C1. Substituents are then numbered according to their positions on the chain.

e.)
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4,4-dimethylcyclohexanamine



The functional group here is the amine group. The parent chain is the cyclohexane. The numbering starts from the carbon that is attached to the amine group and the substituents are then numbered according to their positions on the chain.
2.
Explain the SMILES notation by drawing five different structures of small molecules and find out their SMILES notation using ChemSketch.

a.)









[image: image6.wmf]c1ccccc1



The c1 serves as a connection point of this structure, the ring starts with c1 and ends at c1. Here,“c1” can be any carbon atom. SMILES notation is case-sensitive, it is obvious that the notation is written with small c’s indicating that the structure is aromatic.
b.)
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This notation here is written with capital C letters since the structure is not aromatic. The C1 serves as a connection point meaning that the ring starts at C1 and ends at C1. C1 can be any carbon atom in the ring.

c.)
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This is an alcohol. The numbering starts from the terminal carbon. The branched group is placed in parentheses. The SMILES notation for this structure can also be CC(O)C.
d.)
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Numbering starts from the terminal carbon atom with no functional groups attached. The branched group, in this case NH2, is put in brackets (N). The double bond is represented by the equal sign in the SMILES notation.

e.)
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The hash “#” sign represents the triple bond. The SMILES notation for this structure can also be CCC#CC.
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.


a.)
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b.)
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c.)
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d.)
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e.)
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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)

Investigating the type of food stored in a green leaf
i.) Boil the green leaf.
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ii.)Turn off Bunsen burner. Place the leaf in a test tube filled with alcohol and put it in the hot water bath.
[image: image17.png]



iii.) Soften the leaf.
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iv.) Add a few drops of iodine.
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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 by opening and printing using Notepad.  Use this example to explain the different features of these file formats.
The different file formats available to save the molecular structures are:

· pdb format
· xyz format

· mol format

pdb format:
REMARK   Accelrys ViewerPro PDB file

REMARK   Created:  Sun Aug 20 22:46:55 Malay Peninsula Standard Time 2006

ATOM      1  C1  MOL     1      11.784 -15.744   0.000  1.00  0.00              

ATOM      2  C2  MOL     1      12.130 -14.748   1.110  1.00  0.00              

ATOM      3  C3  MOL     1      13.392 -14.005   0.746  1.00  0.00              

ATOM      4  C4  MOL     1      14.739 -14.568   1.132  1.00  0.00              

ATOM      5  C5  MOL     1      15.835 -13.855   0.339  1.00  0.00              

ATOM      6  C6  MOL     1      17.199 -14.428   0.726  1.00  0.00              

ATOM      7  N7  MOL     1      15.803 -12.417   0.645  1.00  0.00              

ATOM      8  O8  MOL     1      13.324 -12.952   0.154  1.00  0.00              

TER


In this format, the time created is shown. The atom number with the type of atom is shown as well.

xyz format:

8

NoName  0.000000

C 11.7842 -15.7438  0.0000

C 12.1296 -14.7485  1.1101

C 13.3921 -14.0049  0.7458

C 14.7386 -14.5685  1.1320

C 15.8346 -13.8548  0.3387

C 17.1991 -14.4280  0.7261

N 15.8029 -12.4175  0.6447

O 13.3241 -12.9519  0.1536

In this format, the number of atoms is shown at the very top which is, in this case, eight. The type of atoms are also shown as well.

mol format:
  ACD/Labs0820061630  

  8  7  0  0  0  0  0  0  0  0  1 V2000

   11.7842  -15.7438   -0.0000 C   0  0  0  0  0  0  0  0  0  0  0  0

   12.1296  -14.7485    1.1101 C   0  0  0  0  0  0  0  0  0  0  0  0

   13.3921  -14.0049    0.7458 C   0  0  0  0  0  0  0  0  0  0  0  0

   14.7386  -14.5685    1.1320 C   0  0  0  0  0  0  0  0  0  0  0  0

   15.8346  -13.8548    0.3387 C   0  0  0  0  0  0  0  0  0  0  0  0

   17.1991  -14.4280    0.7261 C   0  0  0  0  0  0  0  0  0  0  0  0

   15.8029  -12.4175    0.6447 N   0  0  0  0  0  0  0  0  0  0  0  0

   13.3241  -12.9519    0.1536 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  5  1  0  0  0  0

  8  3  2  0  0  0  0

M  END

In the mol format, the first number of the first row represents the total number of atoms (8) and the number adjacent to it represents the number of bonds present in the molecule (7). The third group of rows is the information for the connection between atoms, the third column of which shows the type of bonds. 


It is apparent that in all the type of formats, the xyz coordinates of each atoms are shown.
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