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Our approach aims to enhance the polymer's degradation rate ° VPA-CDVE O]L
while maintaining its beneficial thermal properties. This study e
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10 mmol | ‘Chemical Shift (ppm) | | * Incorporation of linear acetal units enhanced the degradation rate of VPA-
VPA (1 equiv), TTTTTTTTTTTTTTTTmTmTmmTees ° Acetald_e_hyde s peak lessens over time, hinting at evaporation or chemical change due CDVE, as evidenced by the direct comparison with the slower-degrading
mg?z(g%sumol%), to volatility. | - 3 o | | | spiro part. In contrast, a previous study on VPA-DFP showed slower
N, atm 1t 2 b » The aldehyde signal of vanillin intensifies, marking its steady build-up in the reaction. degradation, attributed solely to the spiro part, highlighting the beneficial
Y iImpact of the linear components in VPA-CDVE.
i . } CHO (A) Acetaldehyde
CHO (B) Vanillin CHs i K K ]
0 0 _ HO— /~OH HSCXOXOXH Acknowledgements
H- / < > N >< i | o}\ﬁ HOXOH H o/ \ g ct . —
)—o o—< 0 0 00s| mataa,, . Acetaldehyde  Pentaerythritol 1 3 dioxane derivative The authors would like to thank Dr. Guan for the training and use of the NMR
i MeO | S " oy r facilities at the Department of Chemistry, University of Houston. Additionally,
VPA-CDVE P ) T the assistance and support from the members of the Robertson group and the
E [* & ol Welch Foundation are gratefully acknowledged.
: C 0.02 - o . o
Proposed Degradation Products s . m S
Soor} = -CHO (A i g References
L .. : _CHO (B) IJ - 1 = 1 d | - 1 : IlLl'Al | i‘ | ! [ll = JLI = 1
7Hs  HO— ,—OH @ R < > I T 109 8 7 6 5 4 3 2 1 0 . Shen, M., Vijamarri, S., Cao, H., Solis, K., & Robertson, M. L. (2021).
O}\H HO ° Dzzgradzion ;iine (:)" 0 Chemical Shift (ppm) Degradability, thermal stability, and high thermal properties in spiro
Acetaldehyde Pentaerythntol Vanili 1.4 cyclohexanedimethanol | | * Reaction of VPA-CDVE in DMSO-d6/HCI (0.01M). polycycloacetals partially derived from lignin. Polymer Chemistry, 12, 5986
: : . : : * Ma, S., Wel, J., Jia, Z., Yu, T., Yuan, W., LI, Q., Wang, S., You, S., Liu, R., &
. . . . * The linear part degrades rapidly, as indicated by the quick formation of acetaldehyde, . . . .
We hypothesize that the primary degradation products will be . . . Zhu, J. (2019). Readily recyclable, high-performance thermosetting materials
. - compared to the more gradual increase of vanillin from the stable spiro part. . . . . . .
Acetaldehyde, Pentaerythritol, Vanillin and 1,4 . . . . . based on a lignin-derived spiro diacetal trigger. Journal of Materials Chemistry
. * Acetaldehyde concentration decreases as It reacts with pentaerythritol from the spiro
cyclohexanedimethanol. . . o A, 7,1233
part, forming a stable 1,3-dioxane derivative.




