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Scheme 1. End-group modifications of star polymers obtained by RAFT polymerization.
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Scheme 2. Synthesis of four-armed star polymers by RAFT polymerization using tetrafunctional CTAs.
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Figure 1. GPC profiles of star polymers prepared by RAFT polymerization of #n-BA using xanthate-type
tetrafunctional CTA (CTA 1).

Table 1. RAFT polymerization of n-BA using tetrafunctional CTAs in dioxane at 60 °C for 6 h®

[n-BA]/[CTA] Conv.” M0 M, M,/M,°
Entry CTA
/[AIBN] (%) (theory) (SEC) (SEC)
1 100/2/1 94 23000 17000 1.35
2 CTAl 200/2/1 90 43000 35000 1.45
3 400/2/1 88 83000 50000 1.66
4 CTA2 100/2/1 62 15000 7700 1.33

¥[M] = 2.0 mol/L. " Calculated by 'H NMR in CDCl;.  The theoretical molecular weight (Mp theory) =
(MW of M) x [M]y/[CTA], x conv.+ (MW of CTA). ¥ Measured by size-exclusion chromatography
(SEC) using polystyrene standards in THF.
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Table 2. RAFT polymerization of vinyl monomers using tetrafunctional CTAs %

Temp Time Conv.” M, © M, M,/M,°
monomer CTA Solvent
°0) (h) (%) (theory)  (SEC) (SEC)
AA CTA 1 MeOH 60 6 91 7300 8700 1.23
60 24 91 5800 36000 2.24
NIPAAm CTA2 1,4-dioxane
80 6 97 6200 14000 1.70

% [Monomer]/[CTA)/[AIBN] = 100/2/1. [M] = 2.0 mol/L. ” Calculated by 'H NMR. © The theoretical
molecular weight (M, theory) = (MW of M) x [M]o/[CTA]y % conv. + (MW of CTA). 9 Measured by SEC in
DMF (10 mM LiBr).
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Figure 2. '"H NMR spectra of poly(nBA) stars before (left) and after (right) of the aminolysis.
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Figure 3. '"H NMR spectrum (left) and SEC trace (right) of poly(nBA) star after the reaction with DPDS.
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Figure 4. SEC traces of poly(nBA) stars before and after the oxidations.

HKMEE ) ~—THDT7T 7 VLt (AA) DRAFT EAIZ LV AR LT+ 854 O Ll e 2 AR
)~ —ORMGF A HNVR=NVNFAIEROT I ) 5fRE7a VT I UIFE FTiTo7-, 'H NMR 725 CTA
KRR DO E— 7 PFIEHR L2 Z &0 O E BRSPS ET L-F R S (K5),

EE—

Figure 5. "H NMR spectra of poly(AA) stars before (left) and after (right) the aminolysis.
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Scheme 3. Diels-Alder “Click” and retro-Diels-Alder reactions and RAFT polymerization.
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Scheme 4. Structures of B-carotene, myrcene, dicyclopentadienyl functionalized diethylene glycol
(EG-2Cp), and cyclopentadienyl poly(ethylene glycol) (PEG-Cp) used for Diels-Alder “Click” reactions.
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Scheme 5. Synthesis of hybrid stars by RAFT polymerization of n-BA using silsesquioxane-based
macro-chain transfer agent (SQ-CTA).

Table 3. RAFT polymerization using silsequioxane-based CTA (SQ-CTA)

Conv.” M,© M, MM, ?
monomer [M]y /[CTA]y/[AIBN]g
(%) (theory) (SEC) (SEC)

100/5/1 98 11000 25000 1.28
nBA

125/5/1 96 13000 28000 1.28

50/5/1 98 38000 26000 1.15
NVC

75/5/1 93 66000 33000 1.24

¥ [M] = 2.0 mol/L at 60 °C for 24 h. ” Calculated by 'H NMR. ¢ The theoretical molecular weight (M, mcor)
= (MW of M) x [M]y/[CTA], % yield + (MW of CTA). ¥ Measured by SEC in DMF (10 mM LiBr).
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Figure 6. SEC traces of poly(NVC) hybrids Figure 7. Appearance of the hybrid gel
obtained at different [NVC]y/[CTA]j ratios. obtained from poly(NVC) hybrid star.
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