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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)  N
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) Y
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.)
Step 2.2, 2.5, 2.6, 2.7, 2.11

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.)
Step 2.5, 2.11

5. Will the filming need to take place in multiple locations? (Y/N) Y
If yes, how far apart are the locations? 
· Filming of the experimental procedures will take place in the lab. Filming of the protocol for software usage will take place in the office (just next to the lab).

· We also suggest some shots are taken in the NMR room, which is in an adjacent building.


· We will need to make a Risk Assessment which will be straightforward, the key thing is that lab specs will be obligatory which I assume is no problem.

· Note to videographer:  Sign visitor book at foyer entrance


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

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

1.1. Prof. Bruno Linclau: We’ve developed a straightforward method for logP measurement of fluorinated compounds using 19F NMR, which is accurate enough to reproducibly measure small differences in lipophilicity [1].

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

1.2. Prof. Bruno Linclau : Advantages of this method are that compounds do not have to be UV-active or completely pure.  There is no need to measure exact mass and volumes, or establish calibration curves [1].  

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

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

1.3. Zhong Wang: This method can be used to systematically study the impact of fluorination of organic compounds on the resulting lipophilicity changes, which is of interest in general medicinal chemistry [1].

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

1.4. Benjamin Jeffries: An appropriate reference compound should be chosen, and cross-contamination of the aliquots should be avoided during the sampling phase [1]. 

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

1.5. Hannah Felstead: In this video we will demonstrate appropriate practical skills for sampling, NMR tube sealing, and correct use of NMR software for data processing [1].

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

[bookmark: _GoBack]

Section - Protocol
2. [bookmark: _Hlk521525878]Partitioning and NMR Sample Preparation
2.1. Add 6.0 milligrams of compound X and 3.0 milligrams of the reference compound to a 10 milliliter pear-shaped flask [1-TXT].  Dissolve the compounds in approximately 2 milliliters of HPLC-grade n-octanol, and add 2 milliliters of HPLC grade water [2]. 
2.1.1. MED: Talent adds 6.0 milligrams of compound X and 3.0 milligrams of the reference compound to a 10 milliliter pear-shaped flask.  Use labeled containers.  TEXT: Compound X = 4,4,4-trifluorobutan-1-ol, Reference Compound = 2,2,2-trifluoroethanol
2.1.2. CU: Pear-shaped flask as talent dissolves the compounds there.
2.2. Place the flasks inside a temperature-controlled receptacle above a stir-plate, and connect to a recirculating chiller [1].  Stir the biphasic mixture at 25 degrees Celsius for 2 hours, with stirring speed set at 600 rpm [2]. 
2.2.1. MED: Talent places the flasks inside a temperature-controlled receptacle above a stir-plate, and connects to a recirculating chiller.
2.2.2. CU: Flasks as talent starts the stirring.
2.3. Equilibrate the mixture at 25 degrees Celsius overnight, to allow for complete phase separation [1].
2.3.1. MED: Talent removes from stir-plate or shuts off stir-plate and leaves the mixture at 25 degrees Celsius. 
2.4. Fix the flask to a retort stand with a clamp [1].  Take an aliquot of approximately 0.70 to 0.85 milliliters from both water and n-octanol layers, by using 1 milliliter disposable plastic syringes with long needles [2]. 
2.4.1. CU: Flask as talent fixes it to a retort stand with a clamp.
2.4.2. MED: Talent prepares the 1 mL disposable plastic syringes with long needles.
2.5. For taking the water aliquot, draw approximately 0.02 milliliters of air into the syringe before putting the needle into the mixture [1].  While moving the needle through the upper n-octanol layer into the water layer, gently push out the air to prevent the n-octanol solution from entering the needle [2].
2.5.1. CU: Syringe as talent draws up approximately 0.02 milliliters of air.
2.5.2. ECU: Tip of needle as it moves through the n-octanol layer with air pushing out.
2.6. Remove the long needle from the mixture.  Discard a small amount of water sample, leaving approximately 0.6 milliliters of sample left in the syringe [1].  Carefully wipe the needle with dry tissue, and inject approximately 0.5 milliliters of the water sample into a clean NMR tube [2].  Quickly close the NMR tube with a cap [3].
2.6.1. MED: Talent removes the long needle and discards a small amount of water sample.
2.6.2. CU: Syringe/needle as talent wipes it with a dry tissue and then inserts it into the NMR tube and injects the sample.
2.6.3. ECU or CU: NMR tube as talent quickly closes it with a cap.
2.7. For the n-octanol sample, remove the long needle from the n-octanol layer [1]. Discard a small amount of n-octanol sample, leaving approximately 0.6 milliliters of sample left in the syringe [2].  
2.7.1. CU: Needle as talent removes it from the n-octanol layer. 
2.7.2. MED: Talent discards a small amount of the sample.
2.8. After carefully wiping the needle with dry tissue, inject approximately 0.5 milliliters of the n-octanol sample into a clean NMR tube.  Quickly close the NMR tube with a cap [1].
2.8.1. CU: NMR tube as talent injects the sample and then quickly closes the NMR tube with a cap.
2.9. Visually inspect both n-octanol and water samples for any contamination from the other phase [1]. 
2.9.1. MED: Talent inspects the NMR tubes for contamination.
2.10. To each NMR tube, add 0.1 milliliter of a deuterated NMR solvent that is miscible with both n-octanol and water to enable signal lock during NMR acquisition [1].
2.10.1. CU: NMR tubes as talent adds 0.1 milliliter of a deuterated NMR solvent to each sample.  Use labeled containers.
2.11. For compounds with low boiling points, seal the NMR tubes using a blow torch, and, after cooling, invert the tube to check for any leaks [1].  Carefully invert the sealed or non-sealed NMR tubes 20 times to obtain a homogenous solution for 19F (F nineteen) NMR experiments [2].
2.11.1. CU: NMR tube as talent seals it with a blow torch.
2.11.2. MED: Talent inverts the tubes multiple times. 
3. NMR Experiments
3.1. Run proton-decoupled fluorine NMR experiments to identify chemical shifts of compound X and the reference compound in both n-octanol and water NMR samples.  Use standard NMR parameter settings as listed in the text protocol [1].
3.1.1. WIDE: Establishing shot of talent working at the computer coupled to the NMR console appearing to be setting up 19F{1H} NMR experiments.
3.2. Measure the spin-lattice relaxation time, or T1, for diagnostic fluorine nuclei by using an inversion-recovery sequence [1].  Gauge the level of appropriate pulse delay time from the obtained T1 values for accurate quantitative NMR integration [2-TXT].
3.2.1. LAB MEDIA: Screen capture still showing measurement of T1.  Authors, please upload this to your project page.
3.2.2. LAB MEDIA: Screen capture still showing the D1 setting.  Authors, please upload this to your project page.  TEXT: D1 is set as ≥ 5*T1
(Editor: For step 3.2.1, the authors provided two videos with some additional notes. Their notes were their suggested script, which I’ve included below as 3.2A. If the videos are too long, they also provided screen shot pictures that we could show during each VO line. However, they were not clear on where exactly this should go – if it should replace 3.2.1 or go after it – or provide full a full VO script. They also did not make it clear when to use the videos they provided, but did list  I’ve changed the grammar to at least provide proper phrasing, but the step descriptions may not be accurate. The authors will need to review this section carefully.)
3.2A. 	Run a quick 19F{1H} spectrum to set up the initial parameters [1]. Measure the 90 degree pulse width [2]. Then, set the parameter for the T1 measurement experiment [3], and run the T1 measurement experiment using an inversion-recovery sequence [4].
	3.2A.1 See picture 3.2.1.1
3.2A.2. See picture 3.2.1.2
3.2A.3. See picture 3.2.1.3
3.2A.2. See picture 3.2.1.4
3.2A.2. See picture 3.2.1.5
3.3. Run proton-decoupled fluorine NMR experiments again with adjusted parameter settings [1].  
3.3.1. MED: Talent works at the computer coupled to the NMR console, appearing to set up the 19F{1H} NMR experiments again with adjusted parameter settings,
3.4. Set D1 and center the frequency offset point between the two diagnostic fluorine signals so that both nuclei can be equally excited.  Also set the spectral width as 300 ppm, and set the number of transients as 64.  Adjust these values if a higher signal-to-noise-ratio is required [1].
3.4.1. LAB MEDIA: Screen capture still showing all the adjusted parameters (D1, O1P, SW, and NS).  Authors, please upload this to your project page. 
4. Data Processing
4.1. Process the obtained data using ACD/NMR Processor Academic Edition or other custom NMR processing software [1].  
4.1.1. MED or MED-over the shoulder: Talent opens the NMR processing software.
4.2. Open the NMR data file.  Then, open the p data folder, followed by folder 1.  Delete the 1r file.  Return to the NMR data file and drag the fid (F-I-D) file into the ACD/NMR Processor window.  Click the window-function button, select Exponential, set line broadening value as 2, and click the OK button [1].
4.2.1. SCREEN: To be provided by the authors - Screen capture movie as talent opens the NMR data file, then opens the pdata folder, followed by folder 1.  Talent deletes the 1r file.  Talent returns to the NMR data file and drags the fid file into the ACD/NMR Processor window.  Click the WFunctions button, selects Exponential, sets LB value as 2, and clicks the OK button.  Authors, please upload this screen capture to your project page.
4.3. Now, click the Zero Filling button, increase the Points Count to 4 times of its Original Points Count by clicking a small button next to the number, and click the OK button.  Click the Fourier Transform Button [1].
4.3.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks the Zero Filling button, increases the Points Count to 4 times of its Original Points Count by clicking a small button next to the number, and clicks the OK button.  Talent clicks the Fourier Tr Button. Authors, please upload this screen capture to your project page.
4.4. Next, click the Phase button and then click the Mouse Phasing button.  Click and hold the left mouse button, and proceed to move the mouse forward or backward till the major peak of the spectrum is properly phased [1]. 
4.4.1. SCREEN:  To be provided by the authors - Screen capture movie as talent clicks the Phase button, then click the Mouse Ph. button, click and hold the left mouse button, move the mouse forward or backward till the major peak of the spectrum is properly phased.  Authors, please upload this screen capture to your project page.
4.5. Now, click and hold the right mouse button, and move the mouse forward or backward until the other peaks of the spectrum are properly phased [1]. 
4.5.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks and hold the right mouse button, move the mouse forward or backward until the other peaks of the spectrum is properly phased.  Authors, please upload this screen capture to your project page.
4.6. Then, unclick the Mouse Phasing button and zoom into the spectral area with the fluorine peaks.  Click Fine Tuning, perform the phase correction if needed as described earlier, and then click the Tick button [1].
4.6.1. SCREEN: To be provided by the authors - Screen capture movie as talent unclicks the Mouse Ph. button, zooms into the spectral area with the fluorine peaks, clicks Fine Tuning, performs the phase correction if needed, and then clicks the Tick button.  Authors, please upload this screen capture to your project page.
4.7. Click the Baseline button and then the Options button.  Select Spectrum Averaging for Automatic Models, adjust the number of points for Box Half Width if needed, click OK, Auto, and then click the Tick button [1].
4.7.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks the Baseline button and then the Options button.  Talent selects Spectrum Averaging for Automatic Models, adjusts the number of points for Box Half Width if needed, click OK | Auto, and then clicks the Tick button.  Authors, please upload this screen capture to your project page.
4.8. Next, click Integration, integrate the diagnostic fluorine peaks, and click the Tick button [1].
4.8.1. SCREEN: To be provided by the authors - Screen capture movie as talent clicks Integration, integrates the diagnostic fluorine peaks, and clicks the Tick button.  Authors, please upload this screen capture to your project page.
4.9. Finally, obtain the integration ratios from n-octanol and water NMR samples, and use them in the logP calculation equation to obtain the logP value of compound X [1].
4.9.1. LAB MEDIA: Equation4. Authors, please upload this figure to your project page. 



Section – Results
5. Results: Method Validation and Selected Examples of logP Measurement
5.1. Using 2,2,2-trifluoroethanol (2, 2, 2 trahy flohr-oh eth-uh-nawl) as reference compound… [1], a logP value of negative 0.75 was obtained for 2-fluoroethanol (2 flohr-oh eth-uh-nawl)… [2] and a logP value of positive 1.20 was found for 3,3,3,2,2-pentafluoropropanol (3, 3, 3, 2, 2, pen-tuh flohr-oh proh-pa-nawl) [3].
5.1.1. Figure 2A - Video editors, please emphasize the top portion of the figure.  Authors, please upload this figure to your project page.
5.1.2. Figure 2A – Video editors, within this top portion of the figure, please emphasize the top chemical structure in the “Compound X” column and the top value in the logPexp column (-0.75).  
5.1.3. Figure 2A – Video editors, within this top portion of the figure, please emphasize the bottom chemical structure in the “Compound X” column and the corresponding bottom value in the logPexp column (+1.20).
5.2. Subsequently, the lipophilicity of 2-fluoroethanol was determined again but with 3,3,3,2,2-pentafluoropropanol as the reference [1].  The measured logP value was negative 0.76… [2], which only had a difference of 0.01 logP units when compared with the value measured using 2,2,2-trifluoroethanol as reference [3]. 
5.2.1. Figure 2A - Video editors, please emphasize the bottom portion of the figure.
5.2.2. Figure 2A – Video editors, within this bottom portion of the figure, please emphasize the chemical structure in the “Compound X” column and the value in the logPexp column (-0.76).
5.2.3. Figure 2A - Video editors, please emphasize the red curved arrow.
5.3. Likewise, for cis-2,3-difluoro-1,4-butanediol (sis two, three dahy flohr-oh one, four, byoo-teyn dahy-ol)… [1], the difference in measured logP values by using 2-fluoroethanol and its trans isomer is very small [2].  
5.3.1. Figure 2B - Video editors, please emphasize the top chemical structure and the bottom chemical structure in the Compound X column.  Authors, please upload this figure to your project page.
5.3.2. Figure 2B - Video editors, please emphasize the red arrow.
5.4. This demonstrates good reproducibility, and that the selection of reference compound does not have impact on the logP measurement [1].
5.4.1. Figure 2B
5.5. Additional selected examples are shown here.  All of these non-UV-active aliphatic compounds, from fluorinated carbohydrates to fluorohydrins (flohr-oh hahy-drins), can be easily measured with this method [1].
5.5.1. Figure 3.tif 


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

6.1. Prof. Bruno Linclau : Other 1H NMR-based methods can be applied for compounds that do not contain fluorine.  If a UV chromophore is present, the logP measurement can be carried out using UV quantification [1]. 

6.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.2. Prof. Bruno Linclau : A wide range of non-UV-active fluorohydrins and deoxyfluorinated carbohydrates were measured.  The obtained data library was used to establish trends and rules for impact of aliphatic fluorination on lipophilicity [1].

6.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
6.3. Prof. Bruno Linclau : Octanol and water pose minimal health and safety hazards, although the hazards of the measured and reference compound should always be considered [1].

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