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Final Exam

1(20pts): A study was conducted to separate a racemic mixture of the following α-phenyl ethyl amine by 18-crown-6 type CSP bonded on silica base. Answer the following:
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a (5pts): Describe mechanism of retention of the solute. 
The separation happens on the silica base. The alpha-phenyl ethyl anime is strongly bonded to the silica base. The retention occurs because of the solubility between the compounds in the racemic mixture. The elution strength is responsible for this and it relies on the nature of the alpha-phenyl ethyl, the pH , the temperature and the solute’s molecular composition. The elution strength is how to measure the energy of the absorption energy. When the elution strength is too high the retention times will be too short and the resolution will be poor.
b(9pts): Show in a diagram effect of the following on both retention and resolution, 
             explain why.

i. Concentration of NH4ClO4 in the mobile phase 


NH4CIO4 is non-polar .Hydrophobic solutes favor non-polar mobile phases.
ii. pH of mobile phase

There is more resolution when the pH is lower. The resolution increases because the presence of more than one type of interaction. There is an increase in retention when the pH is lower because of  an increase in hydrogen bonding and dispersion.
iii. concentration of MeOH as a primary solvent

methanol will decrease the polarity and increase the elution strength. The resolution will be poorer with a higher concentration of methanol and the retention decreases.
c(6pts): Describe mechanism of enantioselectivity of a binaphthyl derivative 18-crown-6 in the separation of a racemic mixture of α-phenylethylamine. 

After hydrolysis, alpha-substituted ketones are in high enantiomeric excess. Ion-pair association  results in enantiomeric discrimination.
2(22pts): The following phenyl substituted carbamate derivative of cellulose was used to 

               separate a racemic mixture of  the following phenyl alcohol:
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a (6pts): What is mechanism of retention and enantiomer separation of a racemic mixture of the above phenyl alcohol.  Include in your answer the possible interaction forces.
Cellulose posses a degree rigidity which assumes a helix structure that allows interactions between enantiomer of interest partitions and stereo specifically interacts . Cellulose is held together by hydrogen bonds between hydroxyl groups, therefore there are strong intermolecular forces.
b(3pts): What is the effect of changing X group on the phenyl ring of the CSP from NO3 to isopropyl group.

The hydrogen missing from the phenyl ring is added. It makes it more stable and polar.
c(5pts) What is the role of organic solvent type on the enantiomer resolution using polysaccharide type CSP under normal phase separation mode.
Organic solvents decrease the competition for hydrogen bonds and therefore improve resolution because they have no free Hydrogen to from Hydrogen bonds.
d(8pts): Describe in steps how to develop a Normal phase separation based on the type of polysaccharides chiral stationary phase.
Work with short columns about 5cm. Use hexane as the mobile phase. Study the solvent strength. If that does not work then optimize the run time, resolution, and column conditions. Study the solvent-type effect. Adjust solvent strength for less tendency to form Hydrogen bonds. Once separation occurs then select the most selective column and use the longer column of 25cm.
3(16pts): a(8pts) Describe results in the following figure in terms of retention time and resolution of 2-phenoxypriponic acid enantiomers when (1 – acid glycoprotein CSP (AGP, pI =2.7) stationary phase is used.                                                       
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Phenoxypriponic acid is 100% anionic when the pH is neutral(7). The density of negative charges on the protein is high at this pH and the predominant interaction is electrostatic repulsion which results in shorter retention time. Lower pH densities like 2.7 causes the negative charges to decrease and reduce the electrostatic repulsion. The hydrogen bonding and dispersion interaction increases therefore there will be an increase in retention time ,resolution and selectivity of basic enantiomers.

b(8pts) Describe the role of sodium acetate concentration of the mobile phase on retention time of each enantiomer of naproxen and their resolution using a protein type CSP.  Explain why.
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                                                                           Naproxen
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Sodium acetate affects the ionic strength. Where there is a small increase in the concentration of sodium acetate there is a signification change in the retention time and no change in the resolution. Where there is a large increase in the concentration of sodium acetate the retention time and resolution decreases. The blocking enantiomer is responsible for the decrease in resolution which interacts with proteins concerning the electrostatic effect. In terms of dispersion interaction the solubility of the non-polar part decreases in the mobile phase of the enantiomer.
4(25pts): The following Vancomycin type chirobiotic V chiral stationary phase was used to separate the enantiomers of propranolol.  
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Answer the following:

a(5pts): What is mechanism of retention and possible interaction forces between propranolol and the above CSP.

Changes in pH. It is covalently bonded. There are dipole-dipole interactions in the form of Hydrogen bonding. There is an ionic interaction between NH and H3C
b(10pts):  Describe in steps how to develop a reversed-phase method.  Include in your method at 

least five selectivity parameters to be tested.
Step 1: optimize separation window. Check THF at pH 5.5.

Step 2: optimize resolution 

1) Test effect of solvent type

2) Test effect of pH at buffer concentrations

Step 3: Optimize column conditions

Five selectivity parameters include :pH effect, effect of mobile phase composition and solvent type, effect of low and temperature effect.
c(10pts) Describe in a flow chart to separate enantiomers of an analyte with more than one functional group using polar-organic mode and chirobiotic T CSP.
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