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Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? N

2. Does your protocol include software usage? N

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.)
1.2  Addition of the reagents to the microwave vial
1.3  Addition of the solvent and stirring the heterogeneous solution
2.2  Placing the sealed vessel in the microwave reactor
3.2  Addition of 10% NaOH to the reaction mixture to precipitate product
3.3  Capture of product by vacuum filtration

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.)
1.3  Addition of the solvent and stirring of the solution.  If the reaction does not stir properly, the reaction will fail.
3.2  Addition of 10% NaOH will cause some products to oil out instead of forming a solid precipitate.  Any such oil must be isolated by a liquid-liquid extraction, instead of the vacuum filtration in step 3.3

5. Will the filming need to take place in multiple locations? N


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. Aashrita Manjunath: This procedure describes a method to isolate 1-Aryl-1H-pyrazole-5-amines using aryl hydrazines with either 3-aminocrotononitrile or α-cyanoketones under microwave radiation [1].
1.1.1. INTERVIEW

1.2. Ryan Schioldager: The main advantage of this procedure is the short reaction time, as most reactions are complete in a manner of minutes [1].
1.2.1. INTERVIEW


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


1.3. Ryan Schioldager: Our procedure also tolerates a wide range of functional groups including halides, nitriles, phenols, sulfones and heterocycles [1].
1.3.1. INTERVIEW

1.4. Jarvis Law: In order for the reaction to be successful, it is critical that the reaction stirs properly and that the microwave vial is completely sealed prior to heating [1].
1.4.1. INTERVIEW




Section - Protocol
2. Preparation of Reaction Mixture
2.1. To begin, obtain a microwave vial designed for reaction volumes of 2-5 milliliters that has been dried overnight in a glassware oven [1] and add an appropriate stir bar [2].
2.1.1. MED: Talent obtains a vial from an oven, and shows it.
2.1.2. CU: Talent places a stir bar in the vial.
2.2. In a fume hood, add 2 millimoles of 4-fluorophenylhydrazine hydrochloride and 2 millimoles of 3-aminocrotononitrile to the microwave vial [1-TXT]. Then, add 5 milliliters of 1 molar hydrochloric acid to make the concentration of starting reagents as 0.4 molar [2].
2.2.1. CU: Talent adds two kinds of powder into the vial. Focus on the powder in the vial. TEXT: CAUTION: Please review all relevant MSDS before use.
2.2.2. CU: Talent adds acid into the vial. Focus on the liquid in the vial.
2.3. Place the vial on a stir plate to stir the heterogeneous suspension [1-TXT]. If the reactants have poor solubility and the reaction mixture cannot be stirred properly [2], transfer the solution to a larger vial and add additional 1 molar hydrochloric acid [3].
2.3.1. MED: Talent places the vial on a stir plate and starts stirring. TEXT: NOTE: The procedure is identical when substituting α-cyanoketones in place of 3-aminocrotononitrile. Tk3 has three phases of liquid being mixed.
2.3.2. CU: Shot of the reactants not dissolved.
2.3.3. MED: Talent transfers solution into a larger vial, and adds more solvent.
2.4. Avoid exceeding the recommended solvent volume as specified by the microwave reactor operating manual [1].
2.4.1. CU: Talent refers to the operating manual, showing recommended volume.
3. Heating the Reaction in The Microwave Reactor
3.1. Now, use an appropriate crimper tool to seal the microwave vial with a microwave vial cap [1]. Transfer the vial from the fume hood into the microwave reactor [2], and adjust the reaction time of the microwave program to 10 minutes, temperature at 150 degrees Celsius, and absorption to Very High [3].
3.1.1. MED: Talent seals the vial.
3.1.2. WIDE: Talent shows the vial, and transfers the vial into the microwave.
3.1.3. CU: Talent adjusts settings. Tk3 compartment closes at end of take
3.2. During the heating phase, pay attention to the reactor pressure. A sudden drop in pressure may indicate a leak or vessel failure [1]. Once the reaction has cooled to less than 40 degrees Celsius [2], transfer the vial from the microwave reactor to a fume hood [3].
3.2.1. CU: Talent shows the microwave pressure value. DNU tk2 or tk3
3.2.2. CU: Talent shows the reaction temperature < 40°C. DNU tk2 or tk3
3.2.3. WIDE: Talent takes out the vial, shows it, and places into a fume hood.
3.3. With an appropriate decapper tool, remove the cap [1].
3.3.1. MED: Talent removes the cap.
4. Isolation of The Product by Vacuum Filtration
4.1. In the fume hood, clamp the microwave vial on a support stand over a stir plate [1]. Add 2 milliliters of 10% sodium hydroxide with stirring [2] to cause immediate precipitation of the product [3].
4.1.1. MED: Talent clamps the vial to a rod, with view of the stir plate.
4.1.2. MED: Talent adds solution into the vial.
4.1.3. CU: Close up of the precipitation in the vial. Can also use 4.1.2.
4.2. Place a drop of the solution on indicator paper to show the pH is greater than 10 [1]. Then, place the vial in a sonicator for 5-10 minutes to aid mixing as needed [2].
4.2.1. MED: Talent tests the pH on pH paper.
4.2.2. MED: Talent places the vial in a sonicator.
4.3. [bookmark: _GoBack]Set up a vacuum filtration apparatus, and pour the solution into the funnel [1]. Scrape the vial with a spatula to dislodge the product from the vessel walls [2]. Then, use deionized water to rinse any remaining product from the microwave vial [3] and wash the isolated solid product [4].
4.3.1. MED: Talent prepares the filtration system, and pours the solution into the funnel.
4.3.2. CU: Talent scrapes the vial to move solids onto the funnel.
4.3.3. CU: Talent rinses the vial. Close up of the remaining solids in the vial. End of tk2 is CU
4.3.4. CU: Talent uses water to wash the solids in the funnel. Close up of the solids.
4.4. In some cases, the product oils out of the alkaline solution. Obtain the product with a liquid-liquid extraction using dichloromethane or ethyl acetate [1-LM-TXT].
4.4.1. Figure 2e. TEXT: E.g. 3-Methyl-1-(3-methylphenyl)-1H-pyrazol-5-amine
4.5. After that, transfer the crude product to a vacuum or desiccator to dry overnight [1]. Obtain a proton NMR spectrum in deuterochloroform to confirm product identity and purity [2].
4.5.1. CU: Talent places the product into a desiccator.
4.5.2. MED: Talent obtains the spectrum.



Section – Results
5. Results: NMR Spectrum
5.1. In this demonstration, 3-aminocrotononitrile and 4-fluorophenylhydrazine hydrochloride were reacted to produce 1‐(4‐fluorophenyl)‐3‐methyl‐1H‐pyrazol‐5‐amine (standard chemical pronunciations) [1]. 
5.1.1. Figure 1
5.2. The NMR confirms the synthesis of the target 5-aminopyrazole with a characteristic singlet peak in the region of chemical shift between 5.4 to 6.0 ppm corresponding to the aromatic proton at the 4-position of the pyrazole [1].
5.2.1. Figure 3 – Video editor: emphasize the singlet that appears at 5.48ppm near the middle of the spectrum.
5.3. 


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

6.1. Aashrita Manjunath: By varying the scale of the reaction, users can rapidly produce milligrams to grams of products. Additional functionality can also be added by varying the reactants [1].
6.1.1. INTERVIEW
6.2. Ryan Schioldager: The key advantage to our method is that it allows for the rapid synthesis of 1-aryl-1H-pyrazole-5-amines, which are useful scaffolds that have been incorporated into a number of bioactive compounds [1].
6.2.1. INTERVIEW
6.3. Jarvis Law: Please remember to follow all standard operating procedures when working with caustic solutions, and observe all safety guidelines for the microwave reactor [1].
6.3.1. INTERVIEW


 2018, Journal of Visualized Experiments	Page 5 of 8
image1.png




