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Abstract

Polymers are large molecules constructed from small, repeating units
(monomers) which make up a variety of everyday items. H-bonding urea (U)
or thiourea (TU) catalysts paired with base cocatalysts used for
organocatalytic ring-opening polymerization (ROP) of cyclic esters have been
shown to exhibit fast rates of polymerization, result in polymers with
controlled molecular weights (M,) and low polydispersity indexes (PDI), and
are tolerant of the incorporation of functional groups into the monomer feed. 2|V|
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Variation of the substituent position on the monomer allows for optimization
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organic catalysts for the ROP of the functionalized monomers of interest (5- (min) | Constant
MeCL, 6-MeCL, and TOSUQ). Until this point, these new monomers have CyTU MTBD CeDe 11208 0.0014 n/a - - TBD 5 78  Acetone-ds 267  0.0001 1.47
only been polymerized to approximately 7% conversion after 8 days with a
C()mm()nly used guanidine base. Using ‘[he dual H_bonding Catalys‘[sj Whose B|STU 2.5 MTBD 2.5 C6D6 92 1059 0.0024 1.15 Reaction Conditions: 6-MeCL (0.936 mmol), Benzyl alcohol (0.0187 mmol), Benzoic acid (0.0936 mmol). Monomer conversion determined via 1H NMR. Mw/Mn determined via GPC.
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() o () Reaction Conditions: 6-MeCL (0.500 mmol), eCL (0.500) Benzyl alcohol (0.020 mmol), Benzoic acid (0.100 mmol). Monomer conversion determined via 1H NMR. Mw/Mn
- determined via GPC.
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O ( ) Reaction Conditions: 6-MeCL (0.500 mmol), 5-MeCL (0.500), Benzyl alcohol (0.020 mmol), Benzoic acid (0.100 mmol). Monomer conversion determined via 1H NMR. Mw/Mn
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Reaction Conditions: TOSUO (0.500 mmol), €CL (0.500 mmol), Benzyl alcohol (0.020 mmol), Benzoic acid (0.100 mmol). Monomer conversion determined via IlH NMR. Mw/Mn determined g
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5-MeCL ROP

Q@

Sterics ?
Alcohol/Chain end Nucleophilicity ?
Ring Strain / Monomer Eqg.Conc. ?

Wei¥e
o N

ROP Cocatalysts

H-bonding/base
>

@OMOW 3R

CF CF
’ ’ Solvent
Q X X Q DPso H-Bonding | Monomer | Solvent | Keq
F,C N N >""N""N CF,
H H H H CyTU CyTU TOSUO CeDe6 14.1
BisTU H-Bonding | Mol % | Base | Mol % % Conv. | Time Rate CyTU 5-MeCL CeDs 14.8
I - 0 - (min) | Constant CyTU 6-MeCL CeD6 18.9
0 \Q )R J@[ CyTU MTBD CsDs 7180  0.0003  1.18 R R .
F C N JJ\ N /\l C F N N CI Reaction Conditions: Monomer (0.024 mmol), CyTU (0.024 mmol). Monomer conversion determined via |lH NMR. Mw/Mn determined via GPC.
’ H H p ’ oA BisTU 25 MTBD 5 CeDs 88 1450  0.0015  1.21
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