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Literature Discussion on “Synthesis of Phenyl-Substituted Poly(3-Hydroxybutyrates) with High and Tunable Glass Transition Temperatures via Sequential Catalytic Transformations”
by S. M. Severson, A. A. Fresh, L. Limon, M. S. Young, A. M. LaPointe, and Geoffrey W. Coates, J. Amer. Chem. Soc., 2026, 148, 2870-2875. https://doi.org/10.1021/jacs.5c18048
This literature discussion celebrates Dr. Geoffrey W. Coates for being the recipient of the ACS Award in Polymer Chemistry 2026 from the American Chemical Society. The award citation reads: “For the scalable syntheses of biodegradable polymers from renewable feedstocks, of architecturally defined polymers, and of polymers that enable efficient energy storage and conversion.”
Questions for consideration:

1) a) Refer to the Wikipedia articles for poly(styrene) (PS) and the Macrogalleria entry on polymer tacticity. What is tacticity? Which tacticity of PS is commercially important?
b) What are some common commercial applications of polystyrene?
c) What is the recycling code for PS and what are some challenges to recycling it?
2) Read this Chem LibreText entry. Explain the significance of the glass transition temperature (Tg) of a polymer and how this phenomenon can be explained in terms of the motion of polymer chains.
3) a) What are some examples of green chemistry principles that the researchers incorporated into their plan to develop phenyl-substituted poly(hydroxybutyrates) (PhPHBs)?
b) To synthesize monomers for the PhPHBs, what were the two sequential transformations?

c) How did the authors rationalize the high regioselectivity of the carbonylation step (Figure 2(B))?

d) Why did the authors cite reference 31?
4) a) Consider the two catalysts used in synthesis of the monomer ([(TPP)Al(THF)2]+ [Co(CO)4]¯ in Figure 2B, cat 1 in Figure 3A). Use the covalent bond classification (CBC) method of electron counting to fill in the table below.
	
	[(TPP)Al(THF)2]+ [Co(CO)4]¯
	cat 1

	TPP CBC ligand classification for [(TPP)Al(THF)2]+
	
	N/A

	THF ligand CBC ligand classification for [(TPP)Al(THF)2]+
	
	N/A

	CO CBC ligand classification for [Co(CO)4]¯
	
	N/A

	N, N, O ligand CBC ligand classification for cat 1
	N/A
	

	OiPr CBC ligand classification for cat 1
	N/A
	

	[MLlXxZz]Q± classification and equivalent neutral class if applicable
	For [Co(CO)4]¯: 

	

	Ligand bond number
	For [Co(CO)4]¯:

	

	Valence number
	For [Co(CO)4]¯:

	

	dn
	
	

	Electron count from ligands
	
	

	Total electron count
	
	


b) According to the MLX plots from The CBC website, how common are the [MLlXxZz]Q±, valence number, ligand bond number, and total valence electron counts for [Co(CO)4]¯?
	
	[Co(CO)4]¯

	[MLlXxZz]Q± classification 
	

	Valence number
	

	Ligand bond number
	

	Total electron count
	


5) a) In the table in Figure 3(A), why did the researchers vary the temperature of the polymerization Trxn? The explanation should include the information in Figure 3(C).
b) Briefly summarize the experimental techniques used to determine the values in Table 1 for percent conversion of monomer, polymer molecular weight, and glass transition temperature (Tg) as well as the decomposition temperature of a representative PhPHB (Figure 4(B)).
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