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Internship Report 

The organization that I worked for was Pongdee Research Group or PRG. This 

organization conducts the research of organic synthesis through purely chemical 

means and through biologically-aided synthesis.  The main area of interest for our 

group is in the applications and production of C-glycosides. C-glycosides, compounds 

in which the inter glycosidic oxygen atom has been substituted with a carbon atom, 

are prevalent substructures among glycosylated secondary metabolites, many of which 

possess intriguing and potent biological activities, which may find clinical use for the 

treatment of a number of infectious diseases.  

These compounds have attracted considerable attention from medicinal 

chemists as biological probes or enzyme inhibitors due to their increased resistance to 

chemical or biological degradation.  The widespread occurrence of 2-deoxy-b-C-aryl 

glycosides among biologically active natural products has resulted in the development 

of numerous approaches towards the assembly of this glycosidic linkage. However, 

current methodologies suffer from potential drawbacks that may hinder the rapid 

development of C-aryl glycosides as medicinal compounds. To circumvent these 

obstacles, we envisioned the functionalization of readily available carbohydrate-derived 

lactones as an ideal method for the construction of this important glycosidic linkage. 

More specifically, we intend to explore the application of the Suzuki-Miyaur a cross-

coupling reaction involving carbohydrate-derived ketene acetyl phosphates with 

arylboronic acid coupling partners.  
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My responsibilities towards this encompassed running and working up 

reactions in order to evaluate the effectiveness of certain routes in order to determine 

the most efficient and cost effective route. I performed these tasks on two separate 

projects that both tie into the overall purpose of our lab group. The first project was 

more integral to the overall course of the research. I evaluated the effectiveness of the 

following reaction when the starting material had various side groups that are integral 

to its effectiveness when being used in biological systems.  

 

 

 

 

We found that this reaction was plausible and worked well under the conditions we 

posed, and that it can be applied to the larger molecules that are integral in cancer 

research. I believe that this made a difference because it opened up new routes for 

research of molecules that can inhibit or fight cancer.  

  The second project that I researched was a more efficient and more practical 

synthesis route for D-rhamnal. The current route to produce D-rhamnal uses an 

extremely expensive starting material. The route is also very inefficient and is very 

complicated because it requires multiple chromatography columns, so we designed a 

new route that uses a cheap starting material and requires fewer and simpler 

chromatography columns.    
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When I complete the research for this synthesis it will provide a cheaper and more 

efficient source of D-rhamnal. D-rhamnal is very important in the organic synthesis 

realm because it is an essential precursor in many syntheses for large molecules that 

are being evaluated for their cancer-fighting potential. This research is important 

because it could speed up and potentially cut costs for research teams that use D-

rhamnal in their research.  

 Over the course of the summer, I learned many new things about organic 

chemistry. The lab taught me how to quantitatively conduct experiments and how to 

make my own chromatography columns which is an essential skill to have. Our lab 

organizer also tried to make each of us as independent as possible. He showed us the 

basics and how to evaluate our work, and then he let us go and conduct research 

down the paths we saw fit with some guidance. I believe this was very important for 

my understanding of the research material because I was not just blindly executing 

commands, but I was thinking for myself and taking my research in the direction I 

wanted it to go. I believe that this is vital to any future interns who read this: work in  

 



4 
Justin Miller 
Summer 2012 
The University of the South 
 

a place where your understanding of the material is just as important as your ability 

to perform lab tasks. 

 My internship experience showed me a new side of life that I had never 

experienced before. This was the first time I was a full time member of the work force. 

This is one of the aspects that I appreciated most about the internship because it 

showed me what it takes to work an eight hour job, five days a week, and to be 

responsible for so much work that needs to be accomplished daily. Over the course of 

the internship, I experienced some aggravating lows in my research. When we had 

almost reached the end of the synthesis I found that the last reaction wouldn't work, 

so I had to go back and revise my synthesis until I found a route that did work. This 

can be most aggravating because you are so close to success, but it slips away. 

However, the last day of research I was able to make my target compound, so I knew 

my synthesis worked and that over the next semester all I would have to do is iron out 

some of the details. This was an amazing high point for my internship because I will 

soon be able to help publish a paper on my findings.  

 When I entered my internship I thought of it as a means to an end in helping 

me enter med-school because having published a paper should provide me with some 

leverage, but upon finishing my internship I find that I don't want to stop doing the 

research that I have been involved with. My plan was to go to med-school and become 

some kind of surgeon, and just do that for the rest of my life. Though now, I find that I 

want to alter that goal slightly and continue down relatively the same path, but I want 

the opportunity to continue doing chemical or even some other form of research after I  
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become a surgeon because of the high quality of experience I received while being a 

research intern. 

  


