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Abstract

Triazolinedione (TAD)-indole adducts, serving as an important TAD equivalent, contain dynamic
and reversible C-N bonds that can conditionally release highly reactive TAD. This characteristic en-
dows them with broad application prospects in the fields of bio-labeling, material surface modifica-
tion, and polymer synthesis.
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1. 5|8

WEFER, shAFLMN I #(Dynamic Covalent Chemistry, DCvC) K HAEM RIRL . 25W) R B 7 F 10 2F
)2 ST 2% 52 ORI 1] [2] 0 FAZCoAE T 20 0 4 25 i S S 309045 10 11 20 2 1 B 0 T e Py o o7
PEARAL, T 5 HA RT (R I AR Ry [ETUST %) B R 40 BRODREA [T 14 3R X 28 (3] [4]

ERZENSFTAN AR R, Ik 4-BUR I 1,2,4-=MEMK-3,5- i, B =Pk —E{(Triazolinedione, TAD)

[6]ER il [ 7] 5% A4 T SEBL A ) transclick [ B o 3% Fh AR T TAD-MI AR RIEBN AR T
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Figure 1. The reaction characteristics of TAD compounds
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Figure 2. The reversible D-A reaction between anthracene derivatives and TAD
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Figure 3. The dearomatization and dihydroxylation between TAD and aromatic hydrocarbons
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Figure 4. Self-healing functional polymers based on D-A “Click Chemistry”: A rapid construction method using substituted
furans and TAD derivatives
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Figure 5. Anthracene-containing covalent adaptive networks: A new type of self-healing elastomer
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Figure 6. Synthesis of neutral triazolinedione via cycloaddition reaction of PTAD with alkynes
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Figure 7. The acid-catalyzed reaction of MeTAD with substituted benzenes
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Figure 8. Tyrosine bioconjugation: The “click”-like reaction of tyrosine
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Figure 9. Bioconjugation strategies with the tyrosine-click reaction
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Figure 10. Chiral phosphoric acid-catalyzed remote control of axial chirality at the boron-carbon bond
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Figure 11. The Alder-ene reaction between PTAD and alkenes
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Figure 12. The remarkable solvent effect on Azo-ene reactions
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Figure 13. The first method for protection-deprotection of the indole 2,3-n bond
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Figure 14. TAD enables ultrafast and reversible click chemistry
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Figure 15. Reversible TAD chemistry for the design of (Re)processable PCL-based shape-memory materials
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Figure 16. The impact of various substituents on the reversible reactivity of indoles
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Figure 17. Thermally controlled tandem TAD click and transclick reaction sequence
B 17. ZHIEHIE TAD mEH transclick & K751

2022 4F, W EREA[7]F T T TAD 5BIWATAEY Z B F R B 18), L TAD 1ERNAEEH, &5
W R AN R, fl4 T C-N B R AWM KL AEFHIFRIIZET TAD-MIVE N 1) S a8 C-N 358
BCIEGW), REREAE S IR T SR m SN /), SCILER A VAR AU i R R e 1 7 Th P S 35 4 . mT A
WAL RN A BRR A WAEKINZ ) N A5, K AR A

! |
R O,
| rt. ‘;0 O*O
e} o+ H +
* > grind at r.t.

H transclick reaction H

Figure 18. Construction of force-responsive reversible TAD-indole covalent crosslinked high-strength and tough polymers
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