Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2018

Supporting Information for

Hydrogen-transfer and condensation-addition polymerizations of acrylic acid

Takuya Murase, Shin-ichi Matsuoka,* Masato Suzuki

Department of Life Science and Applied Chemistry, Graduate School of Engineering,
Nagoya Institute of Technology, Gokiso-cho, Showa-ku, Nagoya, Aichi 466-8555, Japan
Fax: +81-52-735-5442; Tel: +81-52-735-7254;

E-mail: matsuoka.shinichi@nitech.ac.jp



Contents

Figure S1. '"H NMR spectrum of Poly(AA) obtained by PhsP (Entry 1 in Table 1) .....ccoovveeueieveeeeeeeeean 3
Figure S2. "H NMR spectrum of Poly(AA) obtained by TPT (Entry 5 in Table 1).......ccccoocvvvererrerererrnnnns 4
Figure S3. '"H NMR spectrum of Poly(AA) obtained by DNBS (Entry 13 in Table 1) .....ccooevvvvveveeeeeeenne 5
Figure S4. ESI-MS spectrum of Poly(AA) obtained by PhsP (Entry 1 in Table 1) .....cccooeveeviiiiiiiienee 6
Figure S5. ESI-MS spectrum of Poly(AA) obtained by TPT (Entry 5 in Table 1) ......cccccceeviieiiienieiiiieens 7
Figure S6. ESI-MS spectrum of Poly(AA) obtained by DNBS (Entry 12 in Table 1)......cccceeevvieviieinnenns 8
Figure S7. Time vs Conv. vs M,: GPC profiles of poly(AA)s obtained by DNBS (5 mol%) at 100 °C....... 9
Figure S8. '"H NMR spectrum of Poly(AA) end-capped with n-butyl acrylate (Scheme 2) ....................... 10
Figure S9. ESI-MS spectrum of Poly(AA) end-capped with n-butyl acrylate (Scheme 2)..........ccccccceeneeee 11
Figure S10. '"H NMR spectrum of the graft copolymer (Entry 1in Table 2)..........ccocovverrrverresrrrerrerrneen. 12
Figure S11. "H NMR spectrum of the graft copolymer (Entry 4 in Table 2) ..........coweeeeeeeeeeeeeeeeeeereeenn. 13
Figure S12. '"H NMR spectrum of the graft copolymer (Entry 7 in Table 2) ..........ccocovveveereereeesrererneens 14
Figure S13. DSC profile of copolymer of Poly(AA) with MMA (Entry 2 in Table 2)........ccccecvvevureennennee. 15
Figure S14. DSC profile of copolymer of Poly(AA) with MMA (Entry 3 in Table 2).......ccccceevevenencens 15
Figure S15. DSC profile of copolymer of Poly(AA) with MA (Entry 4 in Table 2) .......ccccecevvveiveniieenenne. 16
Figure S16. DSC profile of copolymer of Poly(AA) with MA (Entry 6 in Table 2) ........cccevvvieevreeennenn. 16
Figure S17. DSC profile of copolymer of Poly(AA) with St (Entry 7 in Table 2) ....c..ccoceviriiniinincnens 17
Figure S18. DSC profile of copolymer of Poly(AA) with St (Entry 8 in Table 2) ......cccceeevvveeviieneiieennnn. 17
Figure S19. TGA profile of copolymer of Poly(AA) with MMA ........cocoiiiiiiniiiniceeceeecee 18
Figure S20. TGA profile of copolymer of Poly(AA) With MA........cccooiiiiiieiieeiieiecee e 19
Figure S21. TGA profile of copolymer of Poly(AA) With St.......ccccciriiiiiiiiiiniiecccee 20
Figure S22. '"H NMR spectrum of the poly(ester-ether) (Entry 2 in Table 3)..........cocovvvvevveevrerrerrsnnenn. 21
Figure S23. "H NMR spectrum of the poly(ester-ether) (Entry 5 in Table 3) ......c.oveeeeeeeeeeeeeeeeeeereeeen. 22
Figure S24. '"H NMR spectrum of the poly(ester-ether) (Entry 7 in Table 3) ......c.oovveeeveeeeeveeeeeeeeenn. 23
Figure S25. >C NMR spectrum of the poly(ester-ether) (Entry 7 in Table 3)........coovveeeeveeeeereeerereeenn. 24
Figure S26. "H NMR spectrum of the crude mixture obtained by the reaction of AA with EG for 10 min

(SCREIME 3) .eiiiiieie ettt ettt e et e e s te e e beesteeesbe e seeesbeeseessseessaessseenseessseensaessseensaesssesnseens 25
Figure S27. ESI-MS spectrum of poly(ester-ether) (Entry 2 in Table 3) .......cccceveiiiivciiiniieeieecee e, 26



(o) (o) o) (0)
5 7
§ 3
< N
1
&
T
2 3 4
[ee) <
PN I
o <r.<g:’- ;’
o : 6
N~ &i? »
~ | o 0
<t 00,
g Ky 7
{.1 A |
3.29 0.990.89 1.00 5.59 0.33 6.23
I Iy [y L (. [—
TTT IIIII| IIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIII|IIII|IIII|IIIIIIII
8 7 6

N—
-
o—

Chemical Shift (ppm)

Figure S1. "H NMR spectrum of Poly(AA) obtained by PhsP (Entry 1 in Table 1)
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Figure S2. "H NMR spectrum of Poly(AA) obtained by TPT (Entry 5 in Table 1)
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Figure S3. "H NMR spectrum of Poly(AA) obtained by DNBS (Entry 13 in Table 1)
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Figure S4. ESI-MS spectrum of Poly(AA) obtained by Ph;P (Entry 1 in Table 1)



3 Ph
> 3 Ph—(/ \
Nn=0 T (o)
C'f\) n=1 /
Ph O
72.02
n=2
S .
- D n= n=5 =
g 2 8 ~ or; 6
< < N < 9%
- N < ©
72.02 0 © g N
t B L0 &
© N
| L t | N
200 300 400 500 600 700 800
m/z

Figure S5. ESI-MS spectrum of Poly(AA) obtained by TPT (Entry 5 in Table 1)
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Figure S6. ESI-MS spectrum of Poly(AA) obtained by DNBS (Entry 12 in Table 1)
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Figure S7. Time vs Conv. vs M,: GPC profiles of poly(AA)s obtained by DNBS (5
mol%) at 100 °C
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Figure S8. '"H NMR spectrum of Poly(AA) end-capped with n-butyl acrylate (Scheme 2)
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Figure S9. ESI-MS spectrum of Poly(AA) end-capped with n-butyl acrylate (Scheme 2)
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Figure S10. "H NMR spectrum of the graft copolymer (Entry 1 in Table 2)
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Figure S11. '"H NMR spectrum of the graft copolymer (Entry 4 in Table 2)
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Figure S12. "H NMR spectrum of the graft copolymer (Entry 7 in Table 2)
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Figure S13. DSC profile of copolymer of Poly(AA) with MMA (Entry 2 in Table 2)
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Figure S14. DSC profile of copolymer of Poly(AA) with MMA (Entry 3 in Table 2)
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Figure S15. DSC profile of copolymer of Poly(AA) with MA (Entry 4 in Table 2)
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Figure S16. DSC profile of copolymer of Poly(AA) with MA (Entry 6 in Table 2)
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Figure S17. DSC profile of copolymer of Poly(AA) with St (Entry 7 in Table 2)
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Figure S18. DSC profile of copolymer of Poly(AA) with St (Entry 8 in Table 2)
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Figure S19. TGA profile of copolymer of Poly(AA) with MMA
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Figure S20. TGA profile of copolymer of Poly(AA) with MA
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Figure S22. 'H NMR spectrum of the poly(ester-ether) (Entry 2 in Table 3)
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Figure S23. '"H NMR spectrum of the poly(ester-ether) (Entry 5 in Table 3)
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Figure S24. '"H NMR spectrum of the poly(ester-ether) (Entry 7 in Table 3)
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Figure S25. >C NMR spectrum of the poly(ester-ether) (Entry 7 in Table 3)
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Figure S26. '"H NMR spectrum of the crude mixture obtained by the reaction of AA with
EG for 10 min (Scheme 3)
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Figure S27. ESI-MS spectrum of poly(ester-ether) (Entry 2 in Table 3)
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