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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)  No
Can you record movies/images using your own microscope camera? (Y/N) N/A
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope.

2. Does your protocol include software usage? (Y/N) No
If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
2.5, 4.2, 4.3, 4.5
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
Isolating the purified aza-Michael adduct via chromatography (step 2.6) and the corresponding tert-butyl carbamate (step 4.5) in good yield can be complicated by instability of the amine product from step 2. We see the best results when the aza-Michael adduct is purified as soon as the reaction is complete as judged by NMR and is then protected as the carbamate without delay.
5. Will the filming need to take place in multiple locations? (Y/N) No
If yes, how far apart are the locations? 


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.

1.1. Daniel Griffith: This protocol is an efficient method for accessing aminated tropone derivatives. These compounds can serve as synthetic intermediates for the synthesis of structurally complex amines [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.

1.2. Daniel Griffith: An advantage of this technique is that the aza-Michael addition can be accomplished in a solvent-free process with many amine substrates, which simplifies reaction set-up and product isolation [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.

Introduction of Demonstrator: (Said by you on camera)

1.3. Daniel Griffith: Demonstrating the procedure [1] will be Ziyang Guan… [2], Yiqun He… [3], and Philip Weiss, three undergraduate students from my laboratory [4]. 

1.3.1. Interview style: Author saying the above 
1.3.2. Ziyang Guan looks up from workbench or desk and acknowledges the camera.
1.3.3. Yiqun He looks up from workbench or desk and acknowledges the camera.
1.3.4. Philip Weiss looks up from workbench or desk and acknowledges the camera.

Videographer comment: For the interview, we had to start and stop a couple times because there was a loud air vent that would kick on every now and again. I think I may have slated a second shot/answer in the middle of a video once or twice and then stopped the recording because of the noise, so just so that doesn't confuse the editor. We would have moved to another location, but we had already moved once to get away from another loud noise, and it turned out this noise would only occur intermittently and for a very short time. 
Section - Protocol
2. Synthesis of Aza-Michael Adduct 4: Tricarbonyl[(2-5-ƞ)-6-((2-phenylethyl)amino)cyclohepta-2,4-dien-1-one]iron 
2.1. Add a PTFE magnetic stir bar, 150 milligrams of tricarbonyl(tropone) (trahy kahr-buh-nil troh-pohn) iron, and 0.154 milliliters of phenethylamine (fen-eth-uh l-uh-meen) to a 1-dram vial [1-TXT]. Cap the vial under an air atmosphere and commence magnetic stirring [2].
2.1.1. Talent adds the stir bar, tricarbonyl(tropone)iron, and phenethylamine to the 1-dram vial. TEXT: See text for synthesis of tricarbonyl(tropone)iron
2.1.2. Talent caps the vial under an air atmosphere and starts magnetic stirring.
2.2. Monitor the reaction periodically by removing a small aliquot from the reaction mixture, dissolving in deuterated chloroform, and acquiring a proton NMR spectrum [1].
2.2.1. Talent removes ~1 drop from the reaction mixture and dissolves in CDCl3.
2.3. Observe for disappearance of the signals for tricarbonyl(tropone)iron in the proton NMR spectrum [1].
2.3.1. LAB MEDIA: JoVE_Fig3.pdf – Video editors, please emphasize the labeled peaks. 
2.4. Upon their disappearance, purify the crude reaction mixture via chromatography on basic alumina. Pack a 30 millimeter diameter chromatography column with alumina and hexanes [1]. Apply the crude reaction mixture to the top of the column [2].
2.4.1. Talent packs a 30 mm diameter chromatography column with alumina and hexanes.
2.4.2. Column as talent applies the crude reaction to the top of the column.
2.5. Elute the column with 1-to-1 hexanes-to-diethyl ether to remove the excess phenethylamine from the column [1]. Monitor the elution via thin layer chromatography [2].
2.5.1. Talent elutes the column with 1 to 1 hexanes to diethyl ether. Videographer, the authors consider this an important step for filming.
2.5.2. TLC plate as talent applies the elution there. Videographer, the authors consider this an important step for filming.
2.6. After the excess amine has finished eluting, change the eluting solvent to 1-to-1 diethyl ether-to-methylene chloride to elute the product [1].
2.6.1. Talent changes the eluting solvent to 1:1 diethyl ether:methylene chloride. 
3. Synthesis of Tricarbonyl[(2-5-ƞ)-6-(2-methylanilino)cyclohepta-2,4-dien-1-one]iron (3)
3.1. Add a PTFE stir bar, 0.021 milliliters of o-toluidine (ortho tol-ooh-uh-deen), and 1.0 milliliter of diethyl ether to a 1-dram vial [1]. Commence vigorous magnetic stirring [2]. Then, carefully add 33 milligrams of the cationic complex to the mixture [3]. Allow the suspension to stir for 12 hours [4].
3.1.1. Talent adds the stir bar, o-toluidine, and diethyl ether to a 1-dram vial.
3.1.2. Vial as talent starts vigorous magnetic stirring. Videographer comment: Shot 3.1.2 take 1 should not be used. The cap was left off the vial during the mixing process which was improper procedure, so we did a second take immediately following which should be used. 
3.1.3. Vial as talent carefully adds 33 milligrams of the cationic complex to the mixture.
3.1.4. Suspension as it stirs.
3.2. After 12 hours, pour the reaction mixture into 5 milliliters of deionized water in a separatory funnel [1]. Then, extract the aqueous layer with 5 milliliters of ethyl acetate, three times [2].
3.2.1. Separatory funnel as talent pours the reaction mixture into 5 mL of deionized water.
3.2.2. Talent extracts the aqueous layer. Use labeled containers whenever possible for viewer clarity.
3.3. Wash the combined organic layers with 10 milliliters of brine before drying over anhydrous sodium sulfate [1].
3.3.1. Talent washes the combined organic layers with 10 mL of brine.
3.4. Then, remove the sodium sulfate by gravity filtration [1]. Concentrate the filtrate via rotary evaporation to obtain the crude product for purification via column chromatography on basic alumina [2-TXT].
3.4.1. Talent applies the sample to a gravity filtration column.
3.4.2. Filtrate as talent places it into the rotary evaporator. TEXT: See text for column chromatography
4. Protection of Amine 4 as a Tert-butyl Carbamate
4.1. Dissolve 76 milligrams of amine 4 in 2 milliliters of absolute ethanol in a 25 milliliter round bottom flask under air atmosphere [1].
4.1.1. Talent dissolves 76 milligrams of amine 4 in 2 milliliters of absolute ethanol in a 25 milliliter round bottom flask under air atmosphere
4.2. Then, add 104 milligrams of di-tert-butyl dicarbonate followed by 40 milligrams of solid sodium bicarbonate to the reaction mixture [1]. Cap the flask with a rubber septum and sonicate the mixture for 1 hour [2].
4.2.1. Talent adds 104 milligrams of di-tert-butyl dicarbonate followed by 40 milligrams of solid sodium bicarbonate to the reaction mixture. Use labeled containers whenever possible for viewer clarity. Videographer, the authors consider this an important step for filming.
4.2.2. Flask capped with a rubber septum as talent sonicates it. Videographer, the authors consider this an important step for filming.
4.3. Filter the crude reaction mixture through a bed of diatomaceous earth using a Buchner funnel [1]. Wash the diatomaceous earth with ethanol until no more brown-colored solution comes out the bottom of the funnel [2].
4.3.1. Talent filters the crude reaction mixture through a bed of diatomaceous earth using a Buchner funnel. Videographer, the authors consider this an important step for filming.
4.3.2. Funnel as talent washes the diatomaceous earth with ethanol, showing the solution coming out of the bottom. Videographer, the authors consider this an important step for filming.
4.4. Transfer the filtrate to a round bottom flask and concentrate on a rotary evaporator [1]. Dissolve the resulting oil in approximately 2.5 milliliters of methylene chloride [2].
4.4.1. Round bottom flask holding filtrate as talent places on the rotary evaporator.
4.4.2. Oil in the flask as talent dissolves in 2.5 milliliters of methylene chloride.
4.5. Add approximately 1.3 grams of silica gel to the solution [1]. Then, remove the methylene chloride on the rotary evaporator until a fine, free-flowing solid is obtained [2].
4.5.1. Talent adds 1.3 grams of silica gel to the solution. Videographer, the authors consider this an important step for filming.
4.5.2. Talent displays the resulting fine, free-flowing solid to the camera. Videographer, the authors consider this an important step for filming.
4.6. Now, pack the silica gel into a 10-gram silica cartridge for automated flash chromatography [1].
4.6.1. Talent packs the silica gel into a 10 gram silica cartridge.
4.7. Run the column using a gradient starting from 90-to-10 hexanes-to-ethyl acetate and ending at 20-to-80 hexanes-to-ethyl acetate over a period of 20 minutes [1]. Collect the fractions containing the product as indicated by the major peak detected at 254 nanometers absorbance [2].
4.7.1. Talent runs the column using the gradient. Author comment: Filmed two additional shots: 1) screen showing the gradient (put before shot of talent pressing “gradient” button); 2) screen showing major peak absorbing at 254 nm (put after shot of talent pressing “gradient” button).
Videographer comment: Shots 4.7.1 take 1 and take 2 (two views of the start up screen of the chromatography machine) were shot immediately after shot 4.4.1. This was at the request of the author and because they were prepping the chromatography machine to start running and said when they loaded it in later steps the start up screen would disappear, so he wanted to make sure that we had an image of what the start up screen looked like.

[bookmark: _GoBack]Files MVI 1597 - 1601 are all shots of the chromatography machine's screen after some analysis is done (would match with the shots for 4.7.1), I took some shots of the screen in this state in case they were useful for the video, including one where the talent pointed to the relevant area on screen. These files are the last ones I shot.
5. Synthesis of Tert-butyl (6-oxocyclohepta-2,4-dien-1-yl)(2-phenylethyl) Carbamate (6)
5.1. In a 10 milliliter round bottom flask, dissolve 27 milligrams of iron complex 5 in 1 milliliter of methanol under air atmosphere and immerse the flask in an ice bath [1].
5.1.1. 10 mL round bottom flask as talent dissolves 27 milligrams of iron complex 5 in 1 milliliters of methanol under air atmosphere.
5.2. Commence magnetic stirring and add 33 milligrams of cerium(IV) (cerium four) ammonium nitrate [1]. 
5.2.1. Stirring solution in ice bath as talent adds 33 milligrams of cerium(IV) ammonium nitrate. 
5.3. After 30 minutes, add a second 33 milligram portion of cerium(IV) ammonium nitrate… [1], followed by a third 33 milligram portion after an additional 30 minutes of stirring [2].
5.3.1. Talent adds 33 milligrams portion of cerium(IV) ammonium nitrate.
5.3.2. Flask as talent adds another 33 milligrams portion of cerium(IV) ammonium nitrate.
5.4. After adding the third portion of cerium(IV) ammonium nitrate, dilute the reaction mixture with 5 milliliters of ethyl acetate [1].
5.4.1. Talent dilutes the reaction mixture with 5 mL of ethyl acetate.
5.5. Pour the mixture into a 30 milliliter separatory funnel containing 5 milliliters of saturated aqueous sodium bicarbonate [1]. Separate the layers [2].
5.5.1. Talent pours the mixture into a 30 mL separatory funnel containing 5 milliliters of saturated aqueous sodium bicarbonate.
5.5.2. Separatory funnel as talent separates the layers.
5.6. Re-extract the aqueous layer with ethyl acetate [1-TXT]. Then, dry the combined organic layers over anhydrous sodium sulfate before performing the final purification steps as described in the text protocol [2].
5.6.1. Talent re-extracts the aqueous layer with ethyl acetate. TEXT: 2x 5 mL ethyl acetate
5.6.2. Talent dries the organic layers over anhydrous sodium sulfate.




Section – Results
6. Results: Description of NMR Spectral Data for Selected Compounds
6.1. The proton NMR data for the cationic iron complex features seven distinct multiplets… [1], including signals arising from the diastereotopic alpha-methylene protons [2] 
6.1.1. LAB MEDIA: JoVE_Fig5.pdf – Video editors, please emphasize the labeled peaks. 
6.1.2.  LAB MEDIA: JoVE_Fig5.pdf – Video editors, please zoom into the sets of peaks at 2.85 and 2.23 ppm.
6.2. Shown here are the proton and carbon-thirteen NMR data for the o-toluidine adduct 3, prepared via the cationic complex 2, which contains the same features as the phenethylamine adduct 4 [1]. 
6.2.1. LAB MEDIA: JoVE_Fig6.pdf
6.3. The proton NMR spectrum is characterized by signals arising from the iron-complexed diene… [1] and the diastereotopic alpha-methylene protons [2].
6.3.1. LAB MEDIA: JoVE_Fig6.pdf – Video editors, please zoom into the left panel and emphasize the labeled peaks at 5.89, 5.51, 3.53, and 3.30 ppm. 
6.3.2. LAB MEDIA: JoVE_Fig6.pdf – Video editors, staying zoomed into the left panel, please emphasize the labeled peaks at 2.50 and 2.02 ppm.
6.4. Shown here are the proton and carbon-thirteen NMR spectra of tert-butyl carbamate 5 [1].
6.4.1. LAB MEDIA: JoVE_Fig7.pdf 
6.5. The proton NMR spectrum is characterized by its broad peaks, caused by slow rotation of the carbamate carbon-nitrogen bond relative to the NMR time scale [1]. 
6.5.1. LAB MEDIA: JoVE_Fig7.pdf – Video editors, please zoom into the left panel.
6.6. In addition, the presence of the tert-butyl carbamate is evident from the large singlet at 1.5 ppm from the tert-butyl protons… [1], as well as the signal at 154.3 ppm in the carbon-thirteen NMR spectrum corresponding to the carbonyl carbon of the carbamate group [2].
6.6.1. LAB MEDIA: JoVE_Fig7.pdf – Video editors, staying zoomed into left panel, please emphasize the large peak at 1.5 ppm.
6.6.2. LAB MEDIA: JoVE_Fig7.pdf – Video editors, staying zoomed please slide over to the right panel and emphasize the small peak at 154.3 ppm.
6.7. Upon decomplexation of the diene from the iron, the most notable aspect of the proton NMR spectrum is the presence of four signals between 5.75 and 6.75 ppm, corresponding to the protons from the uncomplexed diene [1]. 
6.7.1. LAB MEDIA: 5drg34decomplex.pdf – Video editors, please emphasize the peaks at 6.58, 6.34, 6.11, and 5.99 ppm.


Section - Conclusion
7. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
7.1. Daniel Griffith: The compounds synthesized using this protocol contain several functional groups which enables the synthesis of a diverse collection of complex amines that contain a seven-membered ring [1].

7.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
7.2. Daniel Griffith: This protocol involves the use of flammable solvents and toxic reagents. Reactions and purifications must be performed in a fume hood. Safety glasses and gloves must be worn [1].

7.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking towards camera.
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