Lab 4 Identification of Aldehydes and Ketones: Functional Group Testing, Derivative and IR
Before you come to lab
1. Read:  Pg. 14 in the lab manual under the subheading "Functional Group Testing" and Pgs. 17-18 on Fourier transform infrared spectroscopy (FTIR) 
2. Read: The rest of this page.
3. Take: Quiz 3 on canvas. Remember you need a 70.00% to come to class.
Functional Group Tests and Derivative Formation Introduction
In the next two labs, you will determine whether you have an aldehyde or a ketone (this week) and then determine the identity of each unknown (next week). To solve this question, we are going to utilize reactions that give specific visualinformation. For example, if an aldehyde, but not a ketone, reacts with a reagent and produces a colored product we would have visual information suggesting that we had a aldehyde and not an ketone. These kinds of reactions are called functional group tests. You will be performing the 2,4-dinitrophenylhydrazine (2-4-DNPH) test to see if there is a carbonyl present in your unknown, and the chromic acid test to see if you have an oxidizable functional group. You will be performing these tests for both the solid and liquid unknowns, and also control compounds. Benzaldehyde is the control aldehyde and acetone is the control ketone.
The 2,4-dinitrophenylhydrazine test also produces a derivative so we can combine functional group testing with derivative formation. You will be handling the derivative part of this during next week's lab. 
During Lab
1. Procedure for 2,4-Dinitrophenylhydrazine Functional Group Test and Derivative Formation.
Most aldehydes and ketones will give a red to yellow precipitate immediately. Some may take a few minutes. A precipitate is a positive test.
Do this procedure on control compounds as well as your unknowns.
For liquids:
1. Add one drop of a liquid unknown to a small clean test tube. Add 1 mL of the 2,4-dinitrophenylhydrazine reagent solution to the sample and shake vigorously.
2. For your unknown sample only, collect the precipitate by vacuum filtration. Wash your crystals with a small amount of chilled (1 mL or less) 95% ethanol. Fluff your compound on the filter paper to promote air circulation and continue to pull air through the vacuum filter for at least 15 minutes. You want a dry compound.
3. Save your sample in a scintillation vial. Label the vial correctly, you will be placing these in the blue bins where you have been storing your unknowns.
For solids:
1. Add 10 mg (you can estimate) of the solid unknown to a small clean test tube. Dissolve the solid in either a minimum amount of 95% ethanol (0.5 mL max). Add 1 mL of the 2,4-dinitrophenylhydrazine reagent solution and shake vigorously.
2. For your unknown only, collect the precipitate by vacuum filtration (Hirsch funnel). Wash your crystals with a small amount (1 mL or less) 95% ethanol. Fluff your compound on the filter paper to promote air circulation and continue to pull air through the vacuum filter for at least 15 minutes. You want a dry compound.
3. Obtain the melting point of the precipitate. Save your sample in a scintillation vial. Label the vial correctly and give to your TA.
2. Procedure for Chromic Acid Functional Group Test. 
1. Add 1 drop of a liquid unknown or about 10 mg (approximately, you do not have to weigh out - this is a very small amount - small spatula tip or about the size of a pea) of a solid unknown to a small clean test tube. 
2. Add 1 mL of acetone. Your solid should completely dissolve.
3. Add 1 drop of the chromic acid reagent.  A positive test is the formation of a green solution or precipitate and the disappearance of the orange color of the reagent. Aldehydes react with chromic acid and give a positive test result. Ketones do not react with chromic acid and give a negative test result. 
4. Conduct the test on the control compounds. compare these results to the results you obtained with your unknown
5. DO NOT mix the chromic acid waste with the 2,4-DNHP waste. DO NOT mix solutions in your test tubes. Ethanol is the solvent for 2,4-DNPH and ethanol is oxidizable by chromic acid.
3. Procedure for Obtaining and Analyzing Infrared Spectra (If you have time or you can do this next week)
For FTIR sample prep a drop of liquid is placed directly on the stage. Place the white plastic disk over the sample. For solid sample prep a small amount of solid is placed on the stage and the diamond tip is adjusted so the sample is pressed down into the stage. DO NOT USE THE WHITE PLASTIC DISK FOR SOLIDS. Your TA will show you how to use our instrument.
Save the spectra as TIFF files. There will be a folder on the desktop with your TA's name and the semester. The quickest method for you to upload these files is to bring a USB drive to class. However, you may also email or dropbox yourself.
After Lab
1. Annotate your IR spectra if you obtained them. (This is part of the lab report but is not part of post lab 4) In general you are responsible for identification of major bands outside of the "fingerprint" region. Stretches you should be able to identify without the aid of a table are hydroxyl, carbonyl, sp3 C-H, sp2 C-H,  sp C-H and C-C double bond. For this lab you should also familiarize yourself with the carbonyl C-H stretch for aldehydes. Spectral analysis will allow you to confirm the functional group testing results on your unknowns as well as give you clues to the structural features of your unknowns. A table of bond types with band information is in your lab manual. Instructions and an example annotated IR spectrum are found under Modules/Spectroscopy. How To Do Spectral Analysis FTIR
2. No post lab this week. Start on your Lab Report 1 Identification of an Unknown Aldehyde or Ketone
[bookmark: _GoBack]
