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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___No______  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _____________________________________________

(Note: no video microscopy is needed, as no complex dissection or microinjection technique will be involved.)
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)_____Yes___ 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.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol numbers. Please do not list entire sections of the protocol. If your protocol contains highlighting, make sure these steps are highlighted. _Steps 3.5-3.7, 4.3 – 4.9  

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps to be filmed by their protocol numbers. (Please do not list an entire section.) _4.6 – 4.9
E.  Will the filming need to take place in multiple locations? (Y/N) _Yes______ If yes, how far apart are the locations? ________may be 100 yards away from each other (two different labs), if office is included, then three difference places all within 100 yards distance___________________________________________ 
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal (read by voice talent at JoVE):
The overall goal of this experiment is to provide a simple and clean procedure to form 4-phenylquinazoline (pronounced as “four fen-l kwi-naz-uh-leen”) from the reaction between 2-aminobenzophenone (pronounced as “two uh-mee-noh ben-zoh-fi-nohn”) and thiourea (pronounced as “thahy-oh-yoo-ree-uh”) in dimethyl sulfoxide. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Daniel Zerong Wang: This method can help answer key questions in the chemistry field, such as mini-scale preparation of chemical compounds and the associated purification techniques [1.1.1 – MED]. 
1.1.1. Daniel speaks to the camera, interview style.
1.2. Daniel Zerong Wang: The main advantages of this technique are that the reaction is very clean as demonstrated by gas chromatography mass spectroscopy or GC-MS analysis, and the product can be easily purified by means of preparative thin layer chromatography, or TLC [1.2.1 – MED].   
1.2.1. Daniel speaks to the camera, interview style.
Protocol (read by voice talent at JoVE):
2. Preparation of 4-phenylquinazoline in small scale under microwave irradiation
2.1. To prepare the reaction mixture, add a compatible magnetic stir bar to a 2 to 5 milliliter microwave reaction tube [2.1.1 – MED – TXT].  
2.1.1. Talent adds a compatible magnetic stir bar to a 2-5 mL microwave reaction tube.  TEXT Overlay: see text for preparation via hotplate heating 
2.2. Use an analytical balance and weigh 0.0866 grams of 2-aminobenzophenone and 0.0988 grams of thiourea into the reaction tube [2.2.1 – CU – TXT].  Then, transfer 5 milliliters of DMSO to the reaction tube [2.2.2 – MED-over the shoulder – TXT]. 
2.2.1. Reaction tube on analytical balance as talent weighs 2-aminobenzophenone and thiourea into the reaction tube.  TEXT Overlay: optimal ratio = 1:3 for 2-aminobenzophenone and thiourea 
2.2.2. Talent transfers 5 mL of DMSO to the reaction tube.  TEXT Overlay: DMSO = dimethyl sulfoxide
2.3. Seal the reaction tube with a compatible aluminum cap containing a rubber septum inlet [2.3.1 – CU].  Vigorously shake the tube on a vortexer for 1 to 2 minutes to dissolve the reactants [2.3.2 – MED].
2.3.1. Reaction tube as talent seals with a compatible aluminum cap containing a rubber septum inlet.
2.3.2. Talent shakes the tube on the vortexer.  
2.4. Next, turn on the microwave reactor and put the microwave reaction tube in one of the eight tube holders [2.4.1 – CU].
2.4.1. [2.4.1 to 2.5.2 combined] Microwave reactor as talent turns on and puts the microwave reaction tube in one of the eight holders.
2.5. Set up the reaction parameters through the display screen on the microwave reactor [2.5.1 – MED-over the shoulder], such as the location of tube, the type of tube, the reaction temperature, pre-stirring duration, microwave absorption level, stirring speed, and reaction time [2.5.2 – CU].
2.5.1. Talent begins to set up the parameters through the display screen.  Continue action in next shot.
2.5.2. Display screen as talent sets up the specific parameters.
2.6. Once all the parameters are setup correctly, click the “run” button [2.6.1 – MED-over the shoulder].  The robot will automatically pick up the reaction tube from the tube holder and put it inside the heating hole.  Then, the microwave reactor will run the reaction according to the parameters [2.6.2 – CU].
2.6.1. Talent clicks the “run” button.
2.6.2. [combined with 2.6.1] Robot as it picks up the reaction tube from the tube holder and puts it inside the heating hole. 
2.7. When microwave irradiation completes, wait until the temperature drops to close to 30 degrees Celsius [2.7.1 – MED]; the robot will pick up the reaction tube and put it back in the original holder [2.7.2 – CU].
2.7.1. Talent approaches the microwave reactor symbolizing the run is finished.
2.7.2. Robot picks up the reaction tube and puts it back to the original holder.
3. GC/MS analysis of reaction mixture
Editors, please use a zoom bubble to highlight the action being performed in the requested SCREEN capture movies.
3.1. To perform gas chromatography/mass spectroscopy analysis, first put the glass sampling tubes on the auto-sampler tray [3.1.1 – MED].
3.1.1. Talent places the sampling tubes on the auto-sampler tray.
3.2. Click the “GCMS_3” shortcut on the monitor to initiate the data acquisition program that controls and coordinates the functions of injector, GC and mass spectrometer [3.2.1 – MED-over the shoulder].  Load a proper method by clicking “Method” on the drop down menu and highlighting “Load Method” [3.2.2 – SCREEN – TXT]. 
3.2.1. Computer screen as talent clicks the “GCMS_3” shortcut on the monitor.
3.2.2. *To be submitted by authors.  53662_Wang_SCREEN_3.2.2:  Screen capture movie as talent clicks “Method” on the drop down menu and highlights “Load Method.”  TEXT Overlay:  see text for more information on GC/MS analysis method
3.3. For this experiment, set the initial GC temperature at 70 degrees Celsius, with an increasing rate of temperature at 20 degrees Celsius per minute, and a final temperature at 250 degrees Celsius [3.3.1 – SCREEN]. 
3.3.1. *To be submitted by authors.  53662_Wang_SCREEN_3.3.1:  Screen capture movie as talent sets the initial GC temperature at 70 degrees Celsius, with an increasing rate of temperature at 20 degrees Celsius per minute, and the final temperature at 250 degrees Celsius.
3.4. Adjust hold time to set the total running time of 15 minutes, then switch to adjust the injection volume to 2 microliters, with 4 pre-washes by two different solvents each for 2 times, and 4 after-washes with two different solvents each for 2 times. Use pure helium as the carrier gas under this condition [3.4.1 – SCREEN].
3.4.1. [combined with 3.3.1] *To be submitted by authors.  53662_Wang_SCREEN_3.4.1:  Screen capture movie as talent sets the total running time to 15 minutes, the injection volume to 2 microliters, with 4 pre-washes and 4 after-washes of the needle.  Talent selects pure helium as the carrier gas. 
3.5. To edit the data acquisition sequence, click “Sequence” on top of the drop down menu to highlight “Edit Sequence.”  A new window pops up [3.5.1 – SCREEN].  
3.5.1. *To be submitted by authors.  53662_Wang_SCREEN_3.5.1:  Screen capture movie as talent clicks the “Sequence” on top of the drop down menu to highlight “Edit Sequence.”  A new window pops up.
3.6. Input the information about the samples, such as the type of sample, the location of the sample vial, the sample name, the data file name, and comments.  When all the sample information has been input, click the “OK” button [3.6.1 – SCREEN].  
3.6.1. *To be submitted by authors.  53662_Wang_SCREEN_3.6.1:  Screen capture movie as talent inputs the type of sample, the location of sample vial, sample name, data file name, and comments.  When all sample information has been input, talent clicks the “OK” button.
3.7. Then click “Sequence” on top of the drop down menu to highlight “Save Sequence As” and input the sequence name in a proper folder [3.7.1 – SCREEN].
3.7.1. To be submitted by authors.  53662_Wang_SCREEN_3.7.1:  Screen capture movie as talent clicks the “Sequence” on top of the drop down menu to highlight “Save Sequence As” and input the sequence name in a proper folder
3.8. Acquire the GC/MS data by clicking “Sequence” on top of the drop down menu to highlight “Run Sequence,” choosing a proper “Data File Directory” to save the acquired data, and then clicking the “Run Sequence” button to start the data acquisition process [3.8.1 – SCREEN].
3.8.1. To be submitted by authors.  53662_Wang_SCREEN_3.8.1:  Screen capture movie as talent clicks the “Sequence” on top of the drop down menu to highlight “Run Sequence”, chooses a proper “Data File Directory” to save the acquired data, and then clicks the “Run Sequence” button to start the data acquisition process.
3.9. To analyze the GC/MS results, double click the “GCMS_3 Data Analysis” shortcut on the monitor to bring up the software that deliberately processes the acquired data from the GC/MS machine [3.9.1 – MED-over the shoulder].
3.9.1. Talent double clicks the “GCMS_3 Data Analysis” shortcut on the monitor.
3.10. To see the instant result of the analyzed sample during the data acquisition process, click “File” from the drop down menu and highlight “Take Snapshot” to get the synchronized GC spectrum of sample [3.10.1 – SCREEN]. 
3.10.1. To be submitted by authors.  53662_Wang_SCREEN_3.10.1:  Screen capture movie as talent clicks “File” from the drop down menu and highlights “Take Snapshot” to get the synchronized GC spectrum of sample.
3.11. Process the data after the acquisition process completes by clicking “File” from the drop down menu to highlight “Load Data File” [3.11.1 – SCREEN]
3.11.1.   To be submitted by authors.  53662_Wang_SCREEN_3.11.1:  Screen capture movie as talent clicks “File” from the drop down menu and highlights “Load Data File.”
3.12. Then, select the correct data file to show the whole GC spectrum of the sample.  A vertical line appears at the position where the mouse is pointed inside the window of the GC spectrum [3.12.1 – SCREEN].
3.12.1. To be submitted by authors.  53662_Wang_SCREEN_3.12.1:  Screen capture movie as talent selects the correct data file to show the whole GC spectrum of the sample.  Talent demonstrates the movement of the vertical line with the mouse inside the window of GC spectrum.
3.13. Move the mouse to the center of a peak where the vertical line hits the highest point, and double click the right button of the mouse to bring up the mass spectrum of the sample in a new window below the GC spectrum [3.13.1 – SCREEN].  
3.13.1. To be submitted by authors.  53662_Wang_SCREEN_3.13.1:  Screen capture movie as talent moves the mouse to the center of a peak where the vertical line hits the highest point, and double clicks the right button of mouse to bring up the mass spectrum of the sample in a new window below the GC spectrum.
3.14. One can zoom the mass spectrum by holding the left button and selecting the region to zoom to visualize the detailed spectrum [3.14.1 – MED-over the shoulder
3.14.1. Talent demonstrates zooming the mass spectrum by holding the left and selecting the region to zoom to visualize the detailed spectrum.
3.15. Identify the compounds by double clicking the right button of the mouse inside the mass spectrum window to obtain two new windows [3.15.1 – SCREEN – TXT].
3.15.1. To be submitted by authors.  53662_Wang_SCREEN_3.15.1:  Screen capture movie as talent double clicks the right button of the mouse inside the mass spectrum window to obtain two new windows.  TEXT Overlay:  see text for more information  
3.16. Identify the same compound in different samples by comparing its retention time on the GC spectrum.  Under the same condition of data acquisition, the same compound should appear with the same retention time on the GC spectrum [3.16.1 – SCREEN].
3.16.1. [combined with 3.15.1] To be submitted by authors.  53662_Wang_SCREEN_3.16.1:  Screen capture movie as talent identifies the same compound in different samples by comparing its retention time on the GC spectrum. 
3.17. Analyze the purity of the sample by clicking “Chromatogram” on the drop down menu, highlighting either “Integrate” or “AutoIntegrate,” and selecting “Percent Report” [3.17.1 – SCREEN].
3.17.1. To be submitted by authors.  53662_Wang_SCREEN_3.17.1:  Screen capture movie as talent clicks “Chromatogram” on the drop down menu, highlights either “Integrate” or “AutoIntegrate”, and selects “Percent Report.”
4.  Purification of 4-phenylquinazoline by preparative thin layer chromatography (TLC)
4.1. Before purification, extract the reaction mixture.  Open the microwave reaction tube with the manufacturer provided plier, and transfer the reaction mixture into a 125 milliliter separating funnel [4.1.1 – MED].  Add 20 milliliters of ethyl acetate to this funnel followed by 10 milliliters of water [4.1.2 – CU].
4.1.1. Talent opens the microwave reaction tube with plier and transfers the reaction mixture into a 125 separating funnel. 
4.1.2. Funnel as talent adds 20 mL of ethyl acetate there followed by 10 mL of water.
4.2. Shake the separating funnel vigorously, and drain the bottom aqueous layer [4.2.1 – MED].  Then add another 10 milliliters of water to the separating funnel, and repeat this process [4.2.2 – CU – TXT].  Concentrate the remaining ethyl acetate solution down to about 1 milliliter by rotatory evaporation [4.2.3 – MED-over the shoulder].
4.2.1. Talent shakes the separating funnel and drains the bottom aqueous layer.
4.2.2. Funnel adds another 10 mL of water to the separating funnel.  TEXT Overlay:  repeat vigorous shaking and draining
4.2.3. Talent places the sample into the rotary evaporator.
4.3. Use a Pasteur pipette to transfer the concentrated ethyl acetate solution to a 20 centimeter by 20 centimeter preparative TLC plate in such a way that the stripe of sample on the TLC plate is less than 1 centimeter wide and is about 1 centimeter from the edge [4.3.1 – CU]. 
4.3.1. TLC plate as talent transfers the concentrated ethyl acetate solution with Pasteur pipette there in such a way that the stripe of sample on the TLC plate is less than 1 centimeter wide and is about 1 centimeter from the edge
4.4. Dip this plate into a glass chamber containing 150 milliliters of hexane and ethyl acetate [4.4.1 – MED-over the shoulder – TXT].  Watch the movement of the solvent frontier approaching the top of the TLC plate, and take out the plate when the solvent frontier is about 1 centimeter from the top edge [4.4.2 – CU or ECU].
4.4.1. Talent dips this plate to a glass chamber containing 150 mL of hexane and ethyl acetate.  TEXT Overlay: 2:1 for hexane and ethyl acetate
4.4.2. TLC plate as the solvent frontier approaches the top of the TLC plate.
4.5. Under ultra-violet light, use a pencil to mark the band with green fluorescence [4.5.1 – MED-over the shoulder].  Scratch off the marked band on the TLC plate to a weighing paper [4.5.2 – CU].
4.5.1. Talent uses a pencil to mark the band with green fluorescence. 
4.5.2. TLC plate as talent scratches off the marked band on the TLC plate to a weighing paper.
4.6. To a glass pipette filled with glass wool, transfer the scratched silica gel powder to the pipette using a diagonally folded weighing paper [4.6.1 – MED].  Allow the powder of silica gel to fall into the pipette from the weighing paper, and then tap the pipette against a hard surface to pack the silica gel tight [4.6.2 – CU]. 
4.6.1. Talent prepares to fill a glass pipette filled with glass wool with the scratched silica gel powder.  Continue action in next shot.
4.6.2. Pipette filled with glass wool as talent uses folded weighing paper to pour the silica gel in and then taps the pipette against a hard surface to pack the silica gel tight.
4.7. Wash the pipette with acetone into a 2-drum scintillation vial [4.7.1 – MED – over the shoulder – TXT].
4.7.1. Talent washes the pipette with acetone into a 2-drum scintillation vial.  TEXT Overlay: 8-15 mL
4.8. Then, transfer 0.35 milliliters of the eluted acetone solution to another 2 milliliter glass sampling tube for GC/MS analysis [4.8.1 – CU].  Directly dry the remaining acetone solution on a rotatory evaporator [4.8.2 – MED]. 
4.8.1. 2 mL glass sampling tube as talent transfers 0.35 mL of eluted acetone solution there.
4.8.2. Talent places the remaining acetone solution on a rotary evaporator.
4.9. As a final step, put the whole scintillation vial containing the purified compound in the vacuum desiccator for further drying [4.9.1 – MED-over the shoulder].
4.9.1. Talent puts the whole scintillation vial containing the purified compound in the vacuum desiccator.
5. Results: GC-MS analysis to monitor the reaction at different times
5.1. Shown here is a GC analysis of the reaction mixture before heat is applied [5.1.1 – LM].  The peaks of DMSO, ethyl acetate, thiourea and 2-aminobenzophenone are labeled [5.1.2 – LM].  Also, the mass spectrum of 2-aminobenzophenone in electron ionization mode is shown below the GC spectrum [5.1.3 – LM]. 
5.1.1. Figure 1.eps

5.1.2. Figure 1.eps.  Editors, please zoom into the top portion of the figure showing the labeled peaks for DMSO, ethyl acetate, thiourea and 2-aminobenzophenone, possibly highlighting them.
5.1.3. Figure 1.eps.  Editors, staying zoomed in, please pan down to the bottom mass spectrum. 
5.2. Shown here is the GC spectrum of the reaction mixture at 150 degrees Celsius after being heated for 5 hours [5.2.1 – LM].  The peak of 4-phenylquinazoline is almost the same amount of the starting material [5.2.2 – LM].  The tracked reaction intermediate is labeled [5.2.3 – LM].
5.2.1. Figure 2.eps

5.2.2. Figure 2.eps.  Editors, please highlight the peak at 10.0 minutes (of the large twin peaks, the one to the right).
5.2.3. Figure 2.eps.  Editors, please highlight the small labeled peak to the right of the spectrum right after 10.5 minutes.
5.3. Here, the mass spectrum of 4-phenylquinazoline in electron ionization mode is shown [5.3.1 – LM].
5.3.1. Figure 3.eps

5.4. The GC spectrum of the reaction mixture after being heated for 10 hours clearly shows the disappearance of the starting material, indicating the completion of the reaction [5.4.1 – LM].
5.4.1. Figure 4.eps
5.5. Shown here are GC spectra of a reaction heated on a hotplate before the heat is applied [5.5.1 – LM] and after the reaction has been heated for 6 hours [5.5.2 – LM].  Also shown is the mass spectrum of the reaction side product [5.5.3 – LM].
5.5.1. Figure 5_noLabel.eps – Authors, please provide a version of this figure without the A, B and C label for the video.  Editors, please zoom into the top spectrum.
5.5.2. Figure 5_noLabel.eps.  Editors, staying zoomed in, please scroll down to the middle spectrum.
5.5.3. Figure 5_noLabel.eps.  Editors, staying zoomed in, please scroll down to the bottom spectrum.
5.6. The mass spectra of dimethyl disulfide [5.6.1 – LM] and dimethyl trisulfide is also tracked by GC-MS analysis [5.6.2 – LM].

5.6.1. Figure 6.eps.  Editors, please emphasize the top spectrum by highlighting or zooming. 
5.6.2. Figure 6.eps.  Editors, please emphasize the bottom spectrum by highlighting or zooming.
6. Conclusion (said by authors on camera)
6.1. Daniel Zerong Wang: While attempting this procedure, it’s important to remember that the reaction time varies depending on the scale of the reaction - the larger the reaction scale, the longer the time it takes to complete [6.1.1 – MED].
6.1.1. Daniel speaks toward the camera, interview style.
6.2. Daniel Zerong Wang: After watching this video, you should have a good understanding of how to track a reaction with the GC-MS instrument, and how to purify the reaction product with preparative TLC [6.2.1 – MED].
6.2.1. Daniel speaks toward the camera, interview style.
6.3. Daniel Zerong Wang: Don't forget that the side products such as dimethyl disulfide and possibly methanethiol are strong-smelling, so that the reaction should always be run in the fume hood [6.3.1 – MED].
6.3.1. Daniel speaks toward the camera, interview style.
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Figure 1.eps 
Figure 2.eps 

Figure 3.eps

Figure 4.eps
Figure 5_noLabel.eps – Authors, please provide a version of this figure without the A, B and C label for the video.  
Figure 6.eps
SCREEN Capture Movies
53662_Wang_SCREEN_3.2.2:  Screen capture movie as talent clicks “Method” on the drop down menu and highlights “Load Method.”  
53662_Wang_SCREEN_3.3.1:  Screen capture movie as talent sets the initial GC temperature at 70 degrees Celsius, with an increasing rate of temperature at 20 degrees Celsius per minute, and the final temperature at 250 degrees Celsius.
53662_Wang_SCREEN_3.4.1:  Screen capture movie as talent sets the total running time to 15 minutes, the injection volume to 2 microliters, with 4 pre-washes and 4 after-washes of the needle.  Talent selects pure helium as the carrier gas.
53662_Wang_SCREEN_3.5.1:  Screen capture movie as talent clicks the “Sequence” on top of the drop down menu to highlight “Edit Sequence.”  A new window pops up.
53662_Wang_SCREEN_3.6.1:  Screen capture movie as talent inputs the type of sample, the location of sample vial, sample name, data file name, and comments.  When all sample information has been input, talent clicks the “OK” button.
53662_Wang_SCREEN_3.7.1:  Screen capture movie as talent clicks the “Sequence” on top of the drop down menu to highlight “Save Sequence As” and input the sequence name in a proper folder
53662_Wang_SCREEN_3.8.1:  Screen capture movie as talent clicks the “Sequence” on top of the drop down menu to highlight “Run Sequence”, chooses a proper “Data File Directory” to save the acquired data, and then clicks the “Run Sequence” button to start the data acquisition process.
53662_Wang_SCREEN_3.10.1:  Screen capture movie as talent clicks “File” from the drop down menu and highlights “Take Snapshot” to get the synchronized GC spectrum of sample.
53662_Wang_SCREEN_3.11.1:  Screen capture movie as talent clicks “File” from the drop down menu and highlights “Load Data File.”
53662_Wang_SCREEN_3.12.1:  Screen capture movie as talent selects the correct data file to show the whole GC spectrum of the sample.  Talent demonstrates the movement of the vertical line with the mouse inside the window of GC spectrum.
53662_Wang_SCREEN_3.13.1:  Screen capture movie as talent moves the mouse to the center of a peak where the vertical line hits the highest point, and double clicks the right button of mouse to bring up the mass spectrum of the sample in a new window below the GC spectrum.
53662_Wang_SCREEN_3.15.1:  Screen capture movie as talent double clicks the right button of the mouse inside the mass spectrum window to obtain two new windows.  TEXT Overlay:  see text for more information  
53662_Wang_SCREEN_3.16.1:  Screen capture movie as talent identifies the same compound in different samples by comparing its retention time on the GC spectrum. 
53662_Wang_SCREEN_3.17.1:  Screen capture movie as talent clicks “Chromatogram” on the drop down menu, highlights either “Integrate” or “AutoIntegrate”, and selects “Percent Report.”
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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