KOS 1110 Computers in Science

Assignment 3 - Questions in ChemSketch and PDB

Due date Monday, 12-9-2005, 10AM

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. 

The IUPAC Rules

1. The longest carbon chain in the molecule was determined. The number of carbon was counted using the Greek preferences (meth, eth, pop, but, pent, hex, hept, etc.) and followed by the suffix name of the functional group
2. The attached shorter name then was named
3. To locate the position of the substituent group, the longest carbon chain was named consecutively from one end to another, starting from the end that will give the lowest number to the substituent. 
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The main chain is octane, as the functional group double bond must be included in the longest carbon chain. The substituent is phenyl and methyl. The numbering starts from right to left, beginning with methyl group.
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The main chain is benzene, as the functional group double bond must be included in the longest carbon chain. The substituent is dichloro and N-methyl-N-propyl. The numbering starts from N-methyl-N-propyl, as the main substituent.
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The six carbon ring was considered as the main base, given the name cyclohexane. The first substituent, tertbutyl, a four carbon alkyl group that is connected at the second carbon. Whereas the second one, butyl, also a four carbon alkyl group, however connected to the main chain at its first carbon. The numbering of the substituent is preferably started with butyl, as the substituent should be arranged according to the alphabetical order. Thus, 1-butyl-4-tert-butylcyclohexane.
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The main chain is cyclopentadiene, as the functional group double bond must be included in the longest carbon chain. The substituent is propyl. The numbering starts at double bond as the functional group. 
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The main chain is octane, as the functional group double bond must be included in the longest carbon chain. The substituent is cyclopropyl and propyl. The numbering starts from left to right. 

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

SMILES Specification Rules
SMILES denotes a molecular structure as a graph with optional chiral indications. This is essentially the two-dimensional picture chemists draw to describe a molecule. SMILES describing only the labeled molecular graph (i.e. atoms and bonds, but no chiral or isotopic information) are known as generic SMILES. There are usually a large number of valid generic SMILES which represent a given structure. An algorithm exists to generate one special generic SMILES among all valid possibilities; this special one is known as the unique SMILES. SMILES written with isotopic and chiral specifications are collectively known as isomeric SMILES. A unique isomeric SMILES generated by the SMILES toolkit is known as an absolute SMILES. 

1)

[image: image6.wmf]C

H

N

N

H

C

C

C

H

N

C

H

N

c1ncnc2/N=C\Nc12


2)


[image: image7.wmf]C

H

N

C

H

N

C

H

C

H

c1ccncn1


3)


[image: image8.wmf]S

N

H

O

O

O

H

C

H

2

C

H

3

CCNS(O)(=O)=O


4)


[image: image9.wmf]C

H

C

H

C

H

2

O

O

H

O

H

O=CC(O)CO
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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.

Reaction 1:
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Reaction 2:
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Reaction 3:
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Reaction 4:
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Reaction 5:
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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.
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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.

The names of the different file formats are:

1. mol file

2. xyz file

3. pdb file
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1,2-diaminoethanol

mol file

ACD/Labs0207051222 

5 4 0 0 0 0 0 0 0 0 1 V2000
16.0427 -3.4145 0.0000 C 0 0 0 0 0 0 0 0 0 0 0 0
16.0427 -4.6817 0.0000 C 0 0 0 0 0 0 0 0 0 0 0 0
17.1401 -5.3153 0.0000 N 0 0 0 0 0 0 0 0 0 0 0 0
17.1401 -2.7809 0.0000 N 0 0 0 0 0 0 0 0 0 0 0 0
14.9452 -2.7809 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 1 1 0 0 0 0
5 1 1 0 0 0 0
M END
xyz file

5
1,2-diaminoethanol 0.000000
C 16.0427 -3.4145 0.0000
C 16.0427 -4.6817 0.0000
N 17.1401 -5.3153 0.0000
N 17.1401 -2.7809 0.0000
O 14.9452 -2.7809 0.0000


pdb file

REMARK Accelrys ViewerPro PDB file
REMARK Created: Mon Feb 07 12:23:32 Malay Peninsula Standard Time 2005
ATOM 1 C1 MOL 1 16.043 -3.414 0.000 1.00 0.00 
ATOM 2 C2 MOL 1 16.043 -4.682 0.000 1.00 0.00 
ATOM 3 N3 MOL 1 17.140 -5.315 0.000 1.00 0.00 
ATOM 4 N4 MOL 1 17.140 -2.781 0.000 1.00 0.00 
ATOM 5 O5 MOL 1 14.945 -2.781 0.000 1.00 0.00 
TER

_1187820742

_1187823306

_1187824683

_1187825093

_1187889025

_1187984194

_1187824863

_1187824158

_1187824259

_1187823459

_1187822963

_1187823135

_1187822580

_1187821361

_1187709143

_1187709855

_1187708985

