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CHEM 2248 Virtual Lab
11-8: Claisen Condensation â€“ 1
For this assignment, the target compound that you should synthesize is methyl acetoacetate. This is
another carbonyl addition variation. Examine the product and determine which ester is the nucleophile
and which is the electrophile. Use NaOMe as the base and diethyl ether as the solvent for your reaction.
Keep in mind the mechanism and that you need to acidify the intermediate during the workup in order to
isolate a neutral product.
Synthesis Procedures
1. Start Virtual ChemLab Organic and select Claisen Condensation â€“1 from the list of assignments.
After entering the synthesis laboratory, use the available reagents on the stockroom shelf, identify the
appropriate starting materials required to synthesize the target compound and add them to the round
bottom flask. Select the appropriate solvent and drag the flask to the Stir Plate on the lab bench.
2. The round bottom flask containing the starting materials should now be on the stir plate, and the
contents of the flask should be visible on the chalkboard. From the group of reagents found on the lab
bench, select the correct reagent to synthesize the target compound and add it to the flask on the stir
plate. Now attach the heater, condenser, and N2 gas to the round bottom flask so the reaction mixture
can be heated.
3. Start the reaction by clicking on the Stir button on the front of the stir plate. You should be able to
observe the reaction mixture stirring in the flask. Monitor the progress of the reaction using TLC
measurements as necessary until the product has formed and the starting materials have been
consumed. You can advance the laboratory time using the clock on the wall. With the electronic lab
book open (click on the lab book on the stockroom counter), you can also save your TLC plates by
clicking Save on the TLC window.
4. When the reaction is complete, â€œwork upâ€� your reaction by doing a separatory funnel extraction. Drag
and drop the separatory funnel on the flask and then add the appropriate solvent to the funnel. Either
the organic or the aqueous layer can be removed by clicking and dragging it to the bench. Your target
compound should be in one of these layers. The other layer can be discarded into the red bin.
5. Take 1H and 13C NMRs and IR spectra of the final product and save them to your lab notebook.
Questions
1. Create a table of reagents for the chemicals used in your reaction. Use 1 mmol of both NaOCH3
and methyl acetoacetate to calculate the amounts of the chemicals. Remember two molecules of
methyl acetoacetate are needed to make the product. (2 points)
2. How long did it take to finish the reaction? (0.5 pts)
3. (0.5 point) What are the TLC values (Rf) for (a) Starting Materials:
(b) Products
4. Write a reaction and mechanism for the synthesis of methyl acetoacetate including all arrows
and intermediates. (3 pts)
FTIR and NMR Spectra
After completing a reaction and working up the products, it is still necessary to confirm that the correct
product was formed. The most common tools used for this analysis are Fourier Transform Infrared (FTIR)
and Nuclear Magnetic Resonance (NMR) spectroscopy. In the virtual laboratory, only 1H and 13C NMR
spectra are available. Details on interpreting FTIR and NMR spectra are found in your textbook.
5. To collect an FTIR spectrum of your product, click on the FTIR spectrometer located to the right
of the lab bench, and drag the salt plate icon to the flask on the lab bench. A window containing
the FTIR spectrum for your product should now open. Identify the relevant peaks in the FTIR
spectrum and record the position and associated functional group for each in the FTIR table
below. The FTIR spectrum can also be saved to the lab book for later analysis.
(2 points)
FTIR
List position (cm-1) & functional group
4.
1.
5.
2.
6.
3.
7.
6. To collect a 1H NMR spectrum of your product, click on the NMR magnet and drag the NMR
sample tube to the flask on the lab bench. A window containing the NMR spectrum for your
product should now open. You can zoom into various portions of the NMR spectrum by clicking
and dragging over the desired area. The Zoom Out button is used to zoom back out to view the
full spectrum. Identify all of the peaks in the NMR spectrum and record the chemical shift, the
splitting, and the number of hydrogens for each peak in the NMR table below. The NMR
spectrum can also be saved to the lab book for later analysis. If necessary to confirm the structure
of your product, you can measure the 13C NMR for the product and record the chemical shifts for
the peaks. Mass spectrometry is also available if needed.
(2 points)
1
H NMR
Peak
Chemical
Shift (Î´)
Multiplicityâ€ 
Hâ€¡
Peak
1
7
2
8
3
9
4
10
5
11
6
12
Chemical
Shift (Î´)
Multiplicityâ€ 
Hâ€¡
Structure:
O
O
OMe
Methyl
acetoacetate
â€ 
â€¡
Specify the multiplicity as a singlet (s), doublet (d), triplet (t), quartet (q), or multiplet (m).
Specify the number of hydrogens associated with each peak.
13
C NMR spectrum (1 pt total):
Signal
1
~ Chemical shift in ppm
2
3
4
5
Questions
1. Draw the product of the reaction. Assign the 1H NMR signals to the hydrogens on the product. (2
points)
2. Draw the product of the reaction. Assign the 13C NMR signals to the carbons on the product. (2
points)
3. Do the FTIR and NMR spectra you measured and recorded in the tables above confirm that you
synthesized the assigned target compound? Explain. (1 point)
4. How many different Claisen products could form from the following reaction if all of the
chemicals were added at the same time? Draw all of the possible products. (2 points)
5. This reaction is an intramolecular Claisen called a Dieckmann Condensation. Draw the reaction
mechanism and product for the following reaction. (2 points)
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For this assignment, the target compound that you should synthesize is methyl acetoacetate. This is

another carbonyl addition variation. Examine the product and determine which ester is the nucleophile

and which is the electrophile. Use NaOMe as the base and diethyl ether as the solvent for your reaction.

Keep in mind the mechanism and that you need to acidify the intermediate during the workup in order to

isolate a neutral product.



Synthesis Procedures

1. Start Virtual ChemLab Organic and select Claisen Condensation â€“1 from the list of assignments.

After entering the synthesis laboratory, use the available reagents on the stockroom shelf, identify the

appropriate starting materials required to synthesize the target compound and add them to the round

bottom flask. Select the appropriate solvent and drag the flask to the Stir Plate on the lab bench.

2. The round bottom flask containing the starting materials should now be on the stir plate, and the

contents of the flask should be visible on the chalkboard. From the group of reagents found on the lab

bench, select the correct reagent to synthesize the target compound and add it to the flask on the stir

plate. Now attach the heater, condenser, and N2 gas to the round bottom flask so the reaction mixture

can be heated.
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To make sure that all three parts are lined up properly, we will use the CD disk as a measuring device, and mark the spots where the slit and the viewing port will go. Set the CD disk on top of the box, about a half inch from the left edge, and close to the box's bottom, as shown in the photo. Use a pen to trace the circle inside the CD disk onto the box. This mark shows us where the paper tube will go. Now place the paper tube on the box, centered over the circle we just drew. Draw another circle on the box by tracing the outline of the paper tube. Move the paper tube over a little bit. A half-inch is probably fine -- in the photo I placed it much farther to the right than necessary, but the aluminum tape covered up the mistake nicely. Trace another circle around the paper tube. These circles will tell us where to cut the box. Now cut an oval out of the box with a sharp knife. The oval will allow the paper tube to enter the box at an angle. The next step is to make the slit. Turn the box one quarter turn so the oval we just cut is to the right. Using the CD disk again, draw another small circle close to the left side of the box. The slit will be on the far left of the box. Cut a small rectangle out of the box at the height marked by the small circle we made with the CD disk. The rectangle should be about a half inch wide, and two inches high. Carefully unwrap the two razor blades, and set them over the rectangular hole. Make their sharp edges almost touch. Tape the razor blades to the box, being careful to leave a gap between the sharp edges that is nice and even, and not wider at the top or bottom. Next, set the box right-side-up, with the slit towards you. Now tape the CD disk onto the back wall of the box. The rainbow side should face you, with the printed side touching the cardboard. The photo shows the disk a little too far to the left. The left edge of the disk should be the same distance from the left of the box as the slit is. Now seal up any places on the box where light might leak in. Use the aluminum tape for this. You can also use aluminum foil for this purpose if you don't have any aluminum tape. The last step is to use the aluminum tape to attach the paper tube. The aluminum tape will make a light-tight seal around the tube. To make sure the angle is correct, hold the slit up to a light, and look through the paper tube, adjusting it until you can see the full spectrum from red to purple. Once you have assembled your spectrometer with the instructions in the lecture and above, use it to examine the spectra of three different light sources. Make sure that at least one of them is the sun or moon, but the others can be incandescent lights, compact fluorescent bulbs, LED lights, halogen or xenon bulbs, televisions, computer screens, candles, fireplaces, etc. Then, answer the following questions in a separate document: Describe the differences in appearance among the three spectra. What feature of the light source do the spectra represent? In other words, what is it that you are actually analyzing? Why do you think spectrometers are so valuable for studying celestial objects? Part 2: Estimating the Number of Visible Stars in the Night Sky For this, you will need an empty toilet roll and a clear, dark night. Before you start, jot down the number of stars that you think you can see in the night sky. Aim your toilet roll at a part of the sky well above the horizon to avoid any haze pollution. Hold your roll steady and allow your eyes to get used to the light for a few seconds. Count the number of stars that you can see within through the roll. Do this four more times in other parts of the sky, and average the five counts. The viewing diameter of a toilet roll is about 1/135th of the entire sky, at least for a relatively flat area. Mountains, buildings or large trees will obscure some of the sky. To determine the number of visible stars, multiply your average by 135. Answer the following questions: 4. How similar is this to your original estimation? 5. What percentage of our galaxy do you think that we can see with the naked eye from Earth? Part 3: Solar System Please answer the following questions: 6. Why do you think that the inner planets are relatively close together, but the outer planets are spaced so widely apart? 7. Why do you think that the gaseous planets are gaseous, but the inner planets are not? Sent from Corey's iPhone
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Unit 1 Discussion - Environmental Issues55 unread replies.2525 replies.Discussion: Unit 1, Due Wednesday by 11:59 pm CTEnvironmental IssuesInstructions:As a way of introducing yourselves to the instructor and your peers, please post the following:Your name and a description of your current job. (If not currently employed, what are your employment expectations when you complete your program?)What degree are you pursuing?How do you see yourself applying knowledge from this course?Post a photo of yourself (self-portrait, family or other picture that includes you). If not a self-portrait describe where you are in the picture.Answer the following questions:To what extent is a societyâ€™s population size tied to environmental factors? Did geography or environment affect social organization or forms of governance?Looking in your own community, has your community suffered habitat loss? Is there a community wide recycling program? Are there any environmental factors that your community is experiencing?Please be sure to validate your opinions and ideas with citations and references in APA format.Estimated time to complete: 2 hoursThis topic is valued at 20 points. Please review post and response expectations. Please review the rubric to ensure that your response meets criteria (Read Me First Section of the Course).Peer Response: Unit 1, Due Sunday by 11:59 pm CTEnvironmental IssuesInstructions:Please post 1 peer response.In your response post, please include the following:A commonality between yourself and your peer, or something about them that you find interesting.Ask a peer an open-ended question about their post answer.Discuss the environmental issues in the community or in the World.Please be sure to validate your opinions and ideas with citations and references in APA format.Estimated time to complete: 1 hourPlease review post and response expectations. Please review the rubric to ensure that your response meets criteria (Read Me First Section of the Course).
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I Need you to do only POST LAB Which is the Last 2 Pages in this Experiment you will see it.you will see that it will ask you to do some Graphs, so you can use Excel or on loggerpro if it is easier for you! 
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 The number of d-electrons in Fe2+ (Z = 26) is not equal to that of A. p-ele

A.
p-electrons in Ne(Z = 10)B.
s-electrons in Mg(Z = 12)C.
d-electro...
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To make sure that all three parts are lined up properly, we will use the CD disk as a measuring device, and mark the spots where the slit and the viewing port will go. Set the CD disk on top of the box, about a half inch from the left edge, and close to the box's bottom, as shown in the photo. Use a pen to trace the circle inside the CD disk onto the box. This mark shows us where the paper tube will go. Now place the paper tube on the box, centered over the circle we just drew. Draw another circle on the box by tracing the outline of the paper tube. Move the paper tube over a little bit. A half-inch is probably fine -- in the photo I placed it much farther to the right than necessary, but the aluminum tape covered up the mistake nicely. Trace another circle around the paper tube. These circles will tell us where to cut the box. Now cut an oval out of the box with a sharp knife. The oval will allow the paper tube to enter the box at an angle. The next step is to make the slit. Turn the box one quarter turn so the oval we just cut is to the right. Using the CD disk again, draw another small circle close to the left side of the box. The slit will be on the far left of the box. Cut a small rectangle out of the box at the height marked by the small circle we made with the CD disk. The rectangle should be about a half inch wide, and two inches high. Carefully unwrap the two razor blades, and set them over the rectangular hole. Make their sharp edges almost touch. Tape the razor blades to the box, being careful to leave a gap between the sharp edges that is nice and even, and not wider at the top or bottom. Next, set the box right-side-up, with the slit towards you. Now tape the CD disk onto the back wall of the box. The rainbow side should face you, with the printed side touching the cardboard. The photo shows the disk a little too far to the left. The left edge of the disk should be the same distance from the left of the box as the slit is. Now seal up any places on the box where light might leak in. Use the aluminum tape for this. You can also use aluminum foil for this purpose if you don't have any aluminum tape. The last step is to use the aluminum tape to attach the paper tube. The aluminum tape will make a light-tight seal around the tube. To make sure the angle is correct, hold the slit up to a light, and look through the paper tube, adjusting it until you can see the full spectrum from red to purple. Once you have assembled your spectrometer with the instructions in the lecture and above, use it to examine the spectra of three different light sources. Make sure that at least one of them is the sun or moon, but the others can be incandescent lights, compact fluorescent bulbs, LED lights, halogen or xenon bulbs, televisions, computer screens, candles, fireplaces, etc. Then, answer the following questions in a separate document: Describe the differences in appearance among the three spectra. What feature of the light source do the spectra represent? In other words, what is it that you are actually analyzing? Why do you think spectrometers are so valuable for studying celestial objects? Part 2: Estimating the Number of Visible Stars in the Night Sky For this, you will need an empty toilet roll and a clear, dark night. Before you start, jot down the number of stars that you think you can see in the night sky. Aim your toilet roll at a part of the sky well above the horizon to avoid any haze pollution. Hold your roll steady and allow your eyes to get used to the light for a few seconds. Count the number of stars that you can see within through the roll. Do this four more times in other parts of the sky, and average the five counts. The viewing diameter of a toilet roll is about 1/135th of the entire sky, at least for a relatively flat area. Mountains, buildings or large trees will obscure some of the sky. To determine the number of visible stars, multiply your average by 135. Answer the following questions: 4. How similar is this to your original estimation? 5. What percentage of our galaxy do you think that we can see with the naked eye from Earth? Part 3: Solar System Please answer the following questions: 6. Why do you think that the inner planets are relatively close together, but the outer planets are spaced so widely apart? 7. Why do you think that the gaseous planets are gaseous, but the inner planets are not? Sent from Corey's iPhone
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Env340 Energy Matrix 3 


Complete the sections of the matrix, as assigned each week, by detailing where these energy sources are found, their estim ... 







Env340 Energy Matrix 3 



Complete the sections of the matrix, as assigned each week, by detailing where these energy sources are found, their estimated reserves, their


















BIOL 1406 Austin Community College Transport Osmosis & Diffusion Lab Report 


I Need you to do only POST LAB Which is the Last 2 Pages in this Experiment you will see it.you will see that it will ask ... 







BIOL 1406 Austin Community College Transport Osmosis & Diffusion Lab Report 



I Need you to do only POST LAB Which is the Last 2 Pages in this Experiment you will see it.you will see that it will ask you to do some Graphs, so you can use Excel or on loggerpro if it is easier for you! 
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