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Introduction:  

 

 The eventual goal of this project is to create a set of new polymers with functional groups varied at specific 

points to test the effect of these variations on the properties of the resulting material. Before the polymerization can 

occur though, it is necessary to either create or purchase the target monomers. 

 

 
Figure 1 List of target monomers for project 

Some of these monomers were commercially available at a reasonable price, but others were either unavailable or 

prohibitively expensive. For the latter group, it was necessary to synthesize them so they could eventually be used in 

later reactions.  

 The time in the lab this semester was spent improving procedures for DB-6 and DB-2, and the synthesis DB-

2’ was attempted once towards the end. 

 

Experimental: 

Synthesis of DB-6 

 
Figure 2 Reaction of Propargyl Bromide with Hydroquinone to Produce DB-6 

 This was the first reaction attempted this semester, and it was run multiple times to try to improve the yield 

being obtained and overcome problems that came up. The amounts used in each reaction are shown in the table 

below. 

Experiment Hydroquinone Propargyl Bromide K2CO3 Acetonitrile Time 
AH-01-34 1.01 g, 9.21 mmol 1.51 mL, 19.93 mmol 2.76 g, 19.99 mmol 65 mL 27 h 

AH-01-35 1.00 g, 9.10 mmol 1.51 mL, 19.93 mmol 2.77 g, 20.08 mmol 50 mL 44 h* 

AH-01-36 1.00 g, 9.09 mmol 1.51 mL, 19.93 mmol 2.80 g, 20.22 mmol 50 mL 41 h 

AH-01-37 1.01 g, 9.22 mmol 1.51 mL, 19.93 mmol 2.78 g, 20.10 mmol 50 mL 45 h* 

*Hot plate turned off at some point during reaction 

 



The procedure was mostly based of a procedure used by a past group member. For the most recent version, 

acetonitrile (50 mL) was added to a three neck round bottom flask. A condenser was added to one opening with a 

septum and a glass stopper on the others. A flow of nitrogen was added to the septum and allowed to exit through the 

condenser to a bubbler. N2 was allowed to flow through the system for about 30 minutes while the other reactants 

were prepared. The hydroquinone was added and allowed to dissolve prior to the subsequent addition of the 

potassium carbonate. At this point the reaction was added heat, and the propargyl bromide was added. The reaction 

mixture was left to react while stirring at around 80 °C. The reaction was stopped after 45 h (although hot plate seems 

to have shut off at some point in the meantime). 

 The solid was filtered off with vacuum filtration, and the solvents were removed from the filtrate. The 

resulting residue was dissolved in DCM (50 mL) and washed 3 times with H2O (50 mL). The organic layer was dried 

with MgSO4 and filtered through a cotton stopped pipette (will likely use vacuum filtration going forward). Solvents 

were removed from the filtrate to obtain the crude product. 

 A column with a slurry packed silica stationary phase and an eluent of 2:1 Hexanes to DCM was run to try to 

obtain the purified final product. The solvent collected from the column was evaporated to leave behind a white solid. 

A proton NMR was obtained for the product. 
 

Synthesis of DB-2 

 
Figure 3 Reaction of Hydroquinone with 1-Bromopropane to produce DB-2 

 This reaction was likewise run multiple times. The relevant data for each run is shown in the table below. 

 

Experiment Hydroquinone 1-Bromopropane KOH Ethanol Time 
AH-01-38 1.10 g, 9.96 mmol 1.82 mL, 20.02 mmol 1.21 g, 21.63 mmol 10 mL 46 h 

AH-01-39 2.00 g, 18.21 mmol 3.64 mL, 40.04 mmol 2.29 g, 40.86 mmol 25 mL 25 h 

AH-01-41 10.01 g, 0.091 mol 18.3 mL, 0.20 mol 11.22 g, 0.20 mol 100 mL 27 h 

 

Attempts were made to improve the procedure and scale up the amount produced with each run until a good method 

was determined which looked something like what follows (i.e. using vacuum filtration after drying step instead of 

gravity filtration). 

 In a round bottom flask, KOH was dissolved in ethanol with stirring. Hydroquinone was then added slowly to 

the reaction mixture followed by the 1-Bromopropane. After a condenser was attached, the reaction was heated to 70 

°C and left to react while stirring. The reaction was stopped 27 h later, and the heat was turned off. 

 The solid at the bottom of the reaction mixture was filtered off with vacuum filtration, and the solvents were 

removed from the filtrate. The resulting residue was dissolved in DCM (50 mL) and washed 3 times with H2O (50 

mL) in a separatory funnel. The organic layer was dried with MgSO4, which was subsequently filtered off by vacuum 

filtration. The solvents were removed from the filtrate to obtain the crude product. 

 A column with a slurry packed silica stationary phase and an eluent of 2:1 Hexanes to DCM was run to try to 

obtain the purified final product. The solvent collected from the column was evaporated to leave behind a white solid. 

A proton NMR was obtained of the product.  

 

 

 

 

 

 



Synthesis of DB-2’ 

 
Figure 4 Reaction of Hydroquinone with 2-Bromopropane to produce DB-2’ 

 This reaction was only run once toward the end of the semester. The procedure used was based off of what 

worked for the synthesis of the related compound DB-2. In a round bottom flask, KOH (1.12 g, 19.94 mmol) was 

dissolved in ethanol (15 mL) with stirring. Hydroquinone (1.06 g, 9.66 mmol) was then added slowly to the reaction 

mixture followed by the 2-Bromopropane (1.88 mL, 20.02 mmol). After a condenser was attached, the reaction was 

heated to 60 °C and left to react while stirring. The reaction was stopped 27 h later, but the heat seems to have 

malfunctioned and turned off at some point during that time.   

 The solid at the bottom of the reaction mixture was filtered off with vacuum filtration, and the solvents were 

removed from the filtrate. The resulting residue was dissolved in DCM (50 mL) and washed 3 times with H2O (50 

mL) in a separatory funnel. The organic layer was dried with MgSO4, which was subsequently filtered off by vacuum 

filtration. The solvents were removed from the filtrate to obtain the crude product. 

 A column with a slurry packed silica stationary phase and an eluent of 2:1 Hexanes to DCM was run to try to 

obtain the purified final product. The solvent collected from the column was evaporated to leave behind a yellow oil. 

A proton NMR was obtained of the product. 

Results/Discussion: 

 

 The yields obtained for each reaction were as follows. 

 

Reaction Massproduct  Yield 

AH-01-34 0.58 g 33.57 % 

AH-01-35 1.17 g 69.1 % 

AH-01-36 0.79 g 46.6 % 

AH-01-37 0.90 g 52.39 % 

AH-01-38 0.88 g 45.48 % 

AH-01-39 2.28 g 64.5 % 

AH-01-40* 0.41 g 21.8 % 

AH-01-41** 5.92 g 33.5 % 

* Product likely not completely pure given NMR results so yield is at best a maximum with the real result and mass 

probably being smaller 

**Value may be inflated by the presence of remaining solvent  

 

 The NMRs obtained from each reaction are visible in the appendix. They are grouped by intended product. 

For DB-6 and DB-2, I was able to get fairly consistent spectral results indicating that I was arriving at the correct end 

product (though some like AH-01-41 seemed to contain some residual solvent). I only had one opportunity to attempt 

DB-2’, and it did not seem to go well between the low mass/yield and the messy NMR result. Its possible though that 

the intended product is contained in what was produced since the cluster at 4.43 ppm is actually a group of seven 

peaks and may represent the protons attached to the tertiary carbon on either side of the ring. 

 The abnormally low yield on AH-01-41 was likely due to a column that did not run as cleanly as in previous 

experiments. This could be because the extraction/washing step did not use large enough volumes of solvents to 

capture all the impurities. It seems like something was missed when trying to scale the reaction up. 

 

 

 

 



Challenges and Future Plans: 

 

 Challenges included equipment issues dealing with inconsistent hot plates, occasionally bumping when 

making use of the scintillation vial adapter for the rotovap, and the two-week hiatus from in lab work that halted 

progress toward the beginning of the semester. 

 I was somewhat out of practice with regard to my synthesis skills toward the beginning of the semester and so 

think I may have started out somewhat slowly for this reason. Even so, I was able to become more comfortable 

working in the lab over time. I also think practicing the technique each time I ran a reaction helped me to become 

much better at running columns by the end of the semester than I was at the beginning (aside from whatever happened 

with AH-01-41). 

 I do feel though that the infrequency with which I came into the lab (twice a week for around four hours at a 

time) made it difficult to build up and sustain momentum on the project especially with me being the only one 

working on this portion of it and the reactions often having to be completed over multiple days between the setting 

them up, running them, and purifying the products.  

 Future plans include working out what the issue was when I tried to scale up the synthesis of DB-2 in AH-01-

41, figuring out how to make the synthesis of DB-2’ work, moving on to the other monomers of interest, and getting 

around to performing some polymerization reactions. 

 

Appendix: 
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