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Synthesis of Reactive Polymer by Ring-Opening and -Expansion of Cyclic Acrylates
with Dynamic Ring-Structure
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6-dimethyl-5-methylene-1,3-dioxan-4-one; DMDO
(2-methylene-4H-benzo[d][1,3]dioxin-4-one; MBDO)

This research project has purposes on the synthesis of degradable polyesters
via polymerization of designed cyclic monomers with hemiacetal ester skeleton or its precursor.
Ring-opening polymerization (ROP) of 2,6-dimethyl-5-methylene-1,3-dioxan-4-one (DMDO), a cyclic
monomer bearing acryl moiety, was accompanied with the elimination of acetaldehyde to afford
degradable poly(conjugated ester). Radical polymerization of 2-methylene-4H-benzo[d][1,3]
dioxin-4-one (MBDO), a cyclic vinyl ester, formed hemiacetal ester moieties on the backbone. The

polymer regenerated raw materials of MBDO by acid hydrolysis.
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Scheme 1. 2,6-dimethyl-5-methylene-1,3-dioxan-4-one (DM DO)
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Scheme 2. 2-methylene-4H-benzo[d][1,3]dioxin-4-one (MBDO)
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Table. Ring-opening (co)polymerization of DMDO with lactones initiated by BnOH with DPP as a catalyst.

% % BnOH o Me o
CH, o o cat. DPP JW
2 o o
Me’ O Me X

CH, N
DMDO 5-VL (x=1)
eCL (x=2)
Temp. Conv.° [%] Composition® [%]
Entry? M [°C] Time[h] DMDO M, M, pe DMDO M,
1 - 25 24 - - - - - -
2 50 24 47 - 500 129 100 -
B 80 . 24 LI L 1000 - l24 100 ST
4 3-VL 25 2 30 89 3200 155 7 93
5 3-VL 50 18 43 98 2200 1.30 22 78
6 SVL . 80 18 % % . 2100 144 43 57 ..
7 e-CL 50 24 41 99 2700 147 32 68
8° e-CL 50 24 41 96 4000 152 33 67
9 g-CL 80 24 80 >99 3200 2.32 37 63

3[DMDOQ]o/[M2]o/[BNOH]o/[DPP]o = 25/25/1/1. °Comonomer.  © Determined by *H NMR spectrometry (400 MHz, CDCls,
25°C).
4 Determined by SEC (THF, 40 °C, polystyrene standards). € [DMDO]¢/[M2]o/[BNOH]o/[DPP] = 50/50/1/1.

5 (VL) 25°C  M,=3200 D =155
DMDO 7% 5-VL (Entry 4) 50 °C, 80 °C
DMDO 25 °C
(Entries5, 6) 5-VL DMDO
1H NMR DMDO-DMDO
VL-DMDO VL-VL
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(Entries 7, 9) [M]o/[1]o = 100 Mn = 4000, D = 1.52
DMDO 33% (Entry 8)
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