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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  No  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  No

3. Filming location: Will the filming need to take place in multiple locations?   No

 Current script of protocol: 12 steps, 28 shots.

Introduction

1. Introductory Interview Statements


REQUIRED: 
1.1. Sandrine Hell: This protocol allows for the late-stage introduction of aliphatic sulfonamides in structurally complex molecules using commercially available reagents. 

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


1.2. Sandrine Hell: This technique is practical, cost-effective, scalable, metal-free and uses a green organophotocatalyst. The procedure is very user friendly: it is performed under ambient atmosphere and uses visible light to promote the hydrosulfamoylation of alkenes.

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



1.3. 

Protocol

2. Hydrosulfamoylation of Electron-deficient Alkenes
2.1. Begin by adding a magnetic stir bar to a 7-milliliter vial [1], then add 73.5 milligrams of N-phenylacrylamide and 1.7 milligrams of photocatalyst Eosin Y [2]. Videographer: This step is important!
2.1.1. WIDE: Establishing shot of talent at the lab bench adding a stir bar to a vial.
2.1.2. Talent adding the N-phenylacrylamide and photocatalyst Eosin Y
2.2. Use a syringe to sequentially add 3 milliliters of acetonitrile, 309 microliters of tris-trimethyl-silyl-silane and 1.25 milli moles of sulfamoyl chloride to the vial [1], then cap it with a screw cap [2]. Videographer: This step is important!
2.2.1. Talent adding the chemicals to the vial with a syringe. 
2.2.2. Talent capping the vial.
2.3. Place the vial in a photobox equipped with an 18-Watt blue LED lamp set to a wavelength of 450 nanometers and a fan [1], then stir the emulsion vigorously at 1,000 rpm for 4 hours [2]. Videographer: This step is difficult and important!
2.3.1. Talent placing the vial in the photobox.
2.3.2. Talent turning on the stirrer.
3. Monitoring of the Starting Material Conversion by Thin-layer Chromatography (TLC)
3.1. Dissolve 1 milligram of N-phenylacrylamide in 1 milliliter of Dichloromethane [1] and sample this solution on the left and middle spot of the TLC plate [2]. Then, transfer a 50-microliter aliquot of the reaction mixture to a 1.5-milliliter vial with 50 microliters of DCM [3]. Sample this solution on the middle and right spot of the TLC plate [4].
3.1.1. Talent dissolving the N-phenylacrylamide in DCM.
3.1.2. Talent sampling the solution on the TLC plate.
3.1.3. Talent transferring the reaction mixture to a vial with DCM.
3.1.4. Talent sampling the reaction mixture on the TLC plate.
3.2. Add a solvent mixture of pentane and ethyl acetate to a TLC chamber [1-TXT], then run the TLC plate in the chamber until the solvent front is at a 0.5-centimeter distance from the top of the plate [2].
3.2.1. Talent adding the solvent to the TLC chamber. TEXT: Eluent: 80:20 pentane/ethyl acetate
3.2.2. TLC plate running and solvent front reaching 0.5-centimeter distance from the top of the plate.
3.3. Remove the plate from the chamber, dry it under air [1] and expose the plate to 254-nanometer UV light under a lamp [2].
3.3.1. Talent drying the plate under air. 
3.3.2. Talent exposing the plate to UV light.

4. Workup and Purification
4.1. Transfer the reaction mixture to a 25-milliliter round-bottom flask [1] and concentrate it under reduced pressure using a rotary evaporator equipped with a water bath and heated to 40 degrees Celsius to obtain a crude oil [2]. Videographer: This step is important!
4.1.1. Talent transferring the reaction mixture to a flask.
4.1.2. Talent using the rotary evaporator. 
4.2. Condition a silica column by passing 60 milliliters of pentane through the column via a syringe [1-TXT]. Dilute the crude oil in 2 milliliters of DCM [2] and transfer the solution onto the column [3]. Videographer: This step is important!
4.2.1. Talent adding pentane to the column. TEXT: pore size: 60 Å, mesh particle size: 230–400, 12 g
4.2.2. Talent diluting the sample in DCM.
4.2.3. Talent transferring the sample to the column.
4.3. Run a gradient elution on the automated column [1] and monitor it with UV-VIS to elute the compounds [2]. Collect the fractions in test tubes and monitor the collected fractions using TLC [3]. Videographer: This step is important!
4.3.1. Talent running the elution. 
4.3.2. Talent measuring the UV-VIS of the eluate.
4.3.3. Talent collecting fractions.
4.4. Sample aliquots of the collected fractions on a TLC plate [1] and run the plate in the chamber until the solvent front has almost reached the top of the plate, then compare the Rf values [2].
4.4.1. Talent adding fractions to TLC.
4.4.2.  TLC running.
4.5. Collect the desired fractions as determined by TLC analysis and concentrate the solution under reduced pressure on a rotary evaporator equipped with a 40-degree Celsius water bath [1].
4.5.1. Talent taking the concentrated sample out of the evaporator.
4.6. Dissolve 5 milligrams of the product in 0.6 milliliters chloroform-D [1] and add this solution to a nuclear magnetic resonance spectroscopy tube [2]. Run a hydrogen and a carbon-13 NMR and compare the spectra [3].
4.6.1. Talent dissolving the product in chloroform-D.
4.6.2. Talent transferring the product to the NMR tube.
4.6.3. Talent using the NMR machine.
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Results
5. Results: NMR Spectra of 1a and 3a 
5.1. This protocol was used to produce the desired hydrosulfamoylated product with 83% yield as an off-white solid. The structure and purity [1-TXT] can be assessed by hydrogen [2] and carbon 13 NMR spectra [3].
5.1.1. LAB MEDIA: Figures 1 and 2. Video Editor: Put Figure 1 on top of Figure 2, then label Figure 1 “1H NMR spectra” and Figure 2 “13C NMR spectra”.
5.1.2. LAB MEDIA: Figures 1 and 2. Video Editor: Emphasize Figure 1. 
5.1.3. LAB MEDIA: Figures 1 and 2. Video Editor: Emphasize Figure 2.
5.2. Disappearance of two characteristic alkene peaks [1] and appearance of two aliphatic peaks [2] are characteristic of the addition of dimethyl sulfamoyl chloride to the alkene [3].
5.2.1. LAB MEDIA: Figures 1 and 2. Video Editor: Emphasize the zoom of Figure 1 on the left. 
5.2.2. LAB MEDIA: Figures 1 and 2. Video Editor: Emphasize the zoom of Figure 1 on the right.
5.2.3. LAB MEDIA: Figures 1 and 2. 


Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. Sandrine Hell: The procedure is operationally simple. When performing the hydrosulfamoylation, the reagents can be added under ambient atmosphere but vigorous stirring during the irradiation is required since not all reagents are soluble in the reaction solvent. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.3.2.

6.2. Sandrine Hell: We recently extended this protocol to the late-stage hydrosulfonylation of alkenes. This reaction can be performed with the same setup, but sulfonyl chlorides are used instead of sulfamoyl chlorides. 

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.





 2020, Journal of Visualized Experiments		Page 9 of 9
image1.png




