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Design of Precision Synthetic Reaction
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Scheme 1. General mechanism of living radical polymerization. P denotes “polymer” here.
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Table 1. Bond dissociation energy (BDE) of organotellurium compounds obtained by the DFT calculation at
B3LYP/6-31G*(C,H,0) + LANL2DZ(Te) level of theory
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Scheme 4. Copolymerization of acrylate and 6MU under TERP
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V-601 (A) or hv (B)/60 °C L = Koumura, K; Satoh, K ; Kamigaito, M.

R =Bu, CH,CF3 Macromolecules 2009, 42, 2497,
Acrylate/oMU  Additive Time Conv. of . ) b
(equiv) (equiv) Condns. ) acrylate (%) My(theo) My(exp)* PDI MFenu

BA (30/30) none A 12 89 3700 3400 1.26 0.22
BA (30/30) 1(30) A 8 93 4600 5700 1.14 0.32
BA (30/150) 1(30) A 26 100 6200 5500 1.32 0.42
BA (30/30) 2 (30) B 18 92 4800 4700 1.20 0.34
TFEA (30/30) none B 20 92 6300 4600 1.18 0.31
TFEA (30/150) 2 (30) B 24 94 7900 5300 1.19 0.49
TFEA (100/100) 2 (100) B 220 80 19800 10100 1.07 0.35
TFEA (200/200) 2 (200) B 384 81 35300 14200 1.14 0.33

“Determined by gel permeation chromatoprahy calibrated with PMMA standards. "Determined by *H NMR.
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Scheme 6. Copolymerization of acrylate and 1-octene under TERP
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- co
TeMe (CF3),CHOH il
(A) V-801, R = Bu, CH,CF,
(B) hv [500W Hg lampfilter],
or (C) hv [B0W Black lamp]
Acrylate/Oct  HFIP Condns Conv. of . A b
(equiv) (equiv) (°C/h) __ acrylate (%) Ma(theo) Ma(exp) e MFou
MA (30/30) 0 A (60/20) 91 3200 3700 1.47 0.19
MA (30/30) 30 A (60/9) 94 3500 4900 1.62 0.26
MA (30/30) 30 B (60/22) 75 2500 2900 1.34 0.24
MA (30/30) 30 C (60/36) 78 3200 3100 1.45 0.24
MA (100/100) 100 B (20/83) 73 8200 9000 1.31 0.19
TFEA (30/30) 0 C (60/24) 81 4600 2700 1.21 0.24
TFEA (30/30) 30 C (60/40) 70 4300 3900 1.22 0.32
TFEA (30/300) 30 C (60/36) 73 5500 2200 1.28 0.47

"Determined by gel permeation chromatoprahy calibrated with PMMA standards. "Determined by 'H NMR.
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Scheme 7. Synthesis of block copolymers involving random copolymerization of acrylate and a-olefin
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