Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supplementary Information

Thermoresponsive dynamic covalent dendronized polymers

Xiacong Zhang, Jiatao Yan, Wen Li, Afang Zhang

Laboratory of Polymer Chemistry, Department of Polymer Materials, College of Materials

Science and Engineering, Shanghai University, Nanchen Street 333, Materials Building

Room 447, Shanghai 200444, China. Phone: +86-21-66138053. Fax: +86-21-66131720.

E-mail: wli@shu.edu.cn (W.L.), azhang@shu.edu.cn (A.Z.).

S1



Table of Contents

Scheme S1 Synthetic procedures for the model compounds. Reagents and

conditions: (a) Methyl 3-hydroxybenzoate, Kl, K;CO3;, DMF, 80 °C (2e: 66%);
(b)LiAIH,4, THF, -5 °C to 25 °C (2f: > 99%);(c) PCC, DCM, 0 °C to 25°C (5: 65%);

(d) hydrazine hydrate, MEOH (6: > 99%)......cccoiriniirinieeeeeceeee e S2
Scheme S2 Dimerization reaction of model system between 5 and 6. ....................... S3
Fig. S1 Plots of transmittance vs temperature for 0.25 wt % buffer solutions (pH = 1.6)

Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

of a) PG1MeHMeA after addition of G1EtH, b) PG1EtHEtA after addition of
G1MeH and c) PG2EtHEtA after addition of G1MeH. Heating rate = 0.2 °C/min.

........................................................................................................................................ S4
82 UV/vis spectra of aqueous solutions of PG1EtHEtA at different temperatures,
[PGAELHERAL]. ..ottt sttt st neste e s S4
S3 UV/vis spectra of aqueous solutions of PG2EtHEtA and CuSO, at different
temperatures, [-C=N-]: [Cu?*] = 1:1, [PG2EtHEtA] = 25.5 pug/mL.....c.ccceoeveurnee.. S5
S4 "H NMR spectrum of 22 in CDCls. ....c.coeveveevereecveeeeeeceeceeeeeetee e S7
S5 13C NMR spectrum of 28 in CDCla......cooveveevereicriicreecreeeeeeeeeeeeeteeeeeee e S7
S6 13C NMR spectrum of 2B in CDCla. ....coeveveevereicriecreeecreeeceeeeeeee e e S8
S7 "H NMR spectrum of GIM@A in CDCls. .......ccoovvveeeeeieeeeeeeeeeeee e S8
S8 3C NMR spectrum of GIMeA in CDCla. .....ccocevvveeeeeerieereeeeeeeeeee e S9
S9 "H NMR spectrum of GIMeH in DMSO-dg. .......ccccovvverervereeeerereeeeeeeeeeereveenens S9
S$10 3C NMR spectrum of GIMeH in CDCla. ......cccoeveveeiveeiceereceeeeeeeeeee e S10
S$11 "H NMR spectrum of 2€ iN CDCl3.....ceivveieeerieieececrieeveeeveeseee et S10
S$12 3C NMR spectrum of 2€ iN CDCla. ..c.ooveveeieeeeeeeieceetiecveeeeeeeee e S11
S$13 "H NMR spectrum of 2d in CDCla.......ccoeivverieiiieecrieereeceeseeeeeeeeveeeeveeene S11
S$14 "H NMR spectrum of G1EtA in CDCla. ...cocvevveveviieeeieeteecteeeeeeeeeee et S12
S$15 "H NMR spectrum of GAELA in DoO......c.cuooveeieviicierieereecteeceeeeee e S12
S$16 13C NMR spectrum of G1EtA in CDCla......c.coooveivverieeriecteeceeeeeeeeeveveeenn S13
S$17 '"H NMR spectrum of G1EtH in DMSO-0g. .....ccoveveveereeeeerieeeeeeeeeeeee e S13
S$18 "H NMR spectrum of GAIEtH in DoO........coovevveveiiierieeteecteeceeeeeeeve e S14
S$19 13C NMR spectrum of G1EtH in CDCla......c.coooveivvevieeriecteeeeeeeeeeve e S14
S$20 "H NMR spectrum of 4@ in CDCla.....cccceeeieveieeeieecrieerceecteeseeeeeeeeeveeeevenenas S15
S$21 13C NMR spectrum of 4@ i CDCla. ....cccoueveveeieeiiceerieeteeeeeceee e S15
S$22 "H NMR spectrum of G2EtA in CDCla. ...cccvevveveeieevieeteecteeeeeeeeeeeeveveeenas S16
S$23 13C NMR spectrum of G2EtA in CDCla......c.ccooveevverieeerieceeeceeeeeeee e S16
S$24 '"H NMR spectrum of G2EtH in DMSO-0g. .....ccoveveeereeerereeeeeeeeeveeeeeveeevenes S17
S$25 13C NMR spectrum of G2EtH in CDCla........ccooveivverieeriecteeceeeeeeee e S17
S$26 "H NMR spectrum of 2€ inN CDCl3.....cocvvveuivveeieieeeeetieereeecteeseeeveee e S18
S$27 "H NMR spectrum of 5N CDCla. .....covvvveeieeericecieeecreeeeeeteeseeeveveeeeveseeses e S18
S$28 "H NMR spectrum of 6 in DMSO-0g. ....ceoveveriereeeerieereeeteeeeeeeeeeveevevenenas S19

S2



[OEt
[OEt {)_'Zt [2 Eto
{)_Et [o EtO Co C .
{)_ [0 2 a o Y o—)
2.5 - &

O O—O)
@ &

1b 2e: Z = COOMe j
2f. Z = CH,OH
e
5:Z=CHO

6:Z=CONHNH, —<—

Scheme S1 Synthetic procedures for the model compounds. Reagents and conditions: (a)
Methyl 3-hydroxybenzoate, Kl, K,CO3;, DMF, 80 °C (2e: 66%); (b)LiAlH4, THF, -5 °C to 25
°C (2f: > 99%);(c) PCC, DCM, 0 °C to 25°C (5: 65%); (d) hydrazine hydrate, MeOH (6: >
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Scheme S2 Dimerization reaction of model system between 5 and 6.
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Fig. S1 Plots of transmittance vs temperature for 0.25 wt % buffer solutions (pH = 1.6) of
a) PMeG1 after addition of G1EtH, b) PEtG1 after addition of G1MeH and c) PEtG2 after
addition of G1MeH. Heating rate = 0.2 °C-min-'.
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Fig. S2 UV/vis spectra of aqueous solutions of PEtG1 at different temperatures, [PEtG1]
=39 yg-mL-".
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Fig. S3 UV/vis spectra of aqueous solutions of PEtG2 and CuSO, at different
temperatures, [-C=N-]: [Cu?*] = 1:1, [PEtG2] = 25.5 ug-mL-".

Compound 2e. According to general procedure A from Methyl 3-hydroxybenzoate (0.30
g, 1.97 mmol), 1b (1.1 g, 1.79 mmol), KI (0.20 g, 1.20 mmol), K,CO3 (0.74 g, 5.35 mmol)
and dry DMF, 2e was yielded as a yellow oil (0.86 g, 66%). '"H NMR (CDCl;): 5 = 1.21-1.24
(m, 9H, CHg), 3.51-3.56 (m, 6H, CH,), 3.59-3.62 (m, 6H, CH,), 3.66-3.69 (m, 12H, CH,),
3.80 (br, 6H, CHy), 3.82 (br, 2H, CHy), 3.88 (br, 4H, CHy), 3.94 (s, 3H, OCHs;), 4.16-4.19
(m, 6H, CHy), 5.01 (s, 2H, CH,), 6.70 (s, 2H, CH), 7.16-7.18 (d, 1H, CH), 7.37 (t, 1H, CH),
7.65-7.68 (m, 2H, CH).

Compound 2f. According to general procedure B from LiAlIH, (0.04 g, 1.05 mmol), 2e (0.59
g, 0.81 mmol) and dry THF, 2f was yielded as a bright yellow oil (0.57 g, > 99%).
Compound 5. According to general procedure C from PCC (0.23 g, 1.07 mmol), 2b (0.57
g, 0.81 mmol) and dry DCM, 5 was yielded as a bright yellow oil (0.37 g, 65%). '"H NMR
(CDCl3): 8 =1.20-1.24 (m, 9H, CHa), 3.51-3.57 (m, 6H, CH,), 3.59-3.62 (m, 6H, CH,), 3.66-
3.69 (m, 12H, CHy), 3.74-3.76 (m, 6H, CHy), 3.82 (t, 2H, CH,), 3.87 (t, 4H, CH,), 4.16-4.20
(m, 6H, CHy), 5.03 (s, 2H, CH,), 6.70 (s, 2H, CH), 7.25-7.27 (m, 1H, CH), 7.47-7.52 (m,
3H, CH), 10.00 (s,1H, HC=0).

Compound 6. According to general procedure D from 2e (0.29 g, 0.40 mmol), hydrazine
hydrate (0.90 mL, 22.04 mmol) and anhydrous MeOH, 6 was yielded as a bright yellow
solid (0.29 g, > 99%). '"H NMR (DMSO-ds): 6 = 1.01-1.08 (m, 9H, CH3), 3.36-3.40 (m, 6H,
CH,), 3.42-3.45 (m, 6H, CHy), 3.48-3.52 (m, 12H, CHy), 3.55-3.58 (m, 6H, CH,), 3.65 (t,
2H, CHy), 3.72 (t, 4H, CH,) , 4.00 (i, 2H, CH,), 4.08 (t, 4H, CHy), 4.57 (br, 2H, NH,), 5.03
(s, 2H, CHy), 6.79 (s, 2H, CH), 7.13-7.16 (m, 1H, CH), 7.35-7.38 (m, 1H, CH), 7.41-7.43
(m, 1H, CH), 7.46-7.47 (m, 1H, CH), 9.77 (s, 1H, NH).
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Fig. S4 '"H NMR spectrum of 2a in CDCls.
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Fig. S7 'H NMR spectrum of G1MeA in CDCls.
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