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EXPERIMENTAL

Synthesis of monomers

The monomers were prepared with 5.60 g (0.08 mol) of propiolic acid, corresponding alcohol (0.12
mol) and 1.52 g (8.0 mmol) of p-toluenesulfonic acid was refluxed for 8 h in a Dean-Stark apparatus
according to the procedure of the main manuscript (Scheme S1a). The 5-methoxy-1-pentanol was

prepared following a literature methods as mentioned below (Scheme S1b) [11].

2-(2-methoxyethoxy)ethyl propiolate, OP(2): The OP(2) was prepared with 14.4 g (0.12 mol) of
diethylene glycol monomethyl ether (Junsei Chem. Co., Ltd., Tokyo Japan). The crude product was
purified with distillation (96 °C/3 mmHg) to give a colourless liquid OP(2), producing 12.0 g in a
87% yield. '"H NMR (500 MHz, CDCL) §&: 4.36 (m, 2H, COOCH>CH2), 3.75 (m, 2H,
COOCH:CH:0), 3.66 (m, 2H, OCH2CH20CH3), 3.56 (m, 2H, OCH.CH20CH3), 3.40 (s, 3H, CHa),
2.90 (s, 1H, HC=C), *C NMR (ppm): § 152.6, 75.1, 74.4, 71.8, 70.5, 68.5, 65.1, 59.0.

2-Butoxyethyl propiolate, OP(3): The OP(3) was prepared with 14.2 g (0.12 mol) of ethylene glycol
monobutyl ether (Tokyo Chem. Ind., Tokyo Japan). The crude product was purified with distillation
(80 °C/6 mmHg) to give a colourless liquid OP(3), producing 12.1 g in a 89% yield. '"H NMR (500
MHz, CDCIl3) 6: 4.34 (m, 2H, COOCH>), 3.66 (m, 2H, COOCH2CH:0), 3.48 (t, J = 6.6 Hz, 2H,
CH20CH»), 2.90 (s, 1H, HC=C), 1.57 (m, 2H, OCH2CH2CH2), 1.37 (m, 2H, CH2CH2CH3), 0.92 (t, J
=7.3 Hz, 3H, CH3), 3C NMR (ppm): § 152.7, 74.61, 74.56, 72.3, 66.1, 58.4, 29.0, 28.0, 22.4.

1-methoxypropan-2-yl propiolate, OP(4): The OP(4) was prepared with 10.8 g (0.12 mol) of
1-methoxy-2-propanol (Tokyo Chem. Ind., Tokyo Japan). The crude product was purified with
distillation (73 °C/18 mmHg) to give a colourless liquid OP(4), producing 9.52 g in a 83% yield. 'H
NMR (500 MHz, CDCls) &: 5.19 (m, 1H, COOCH), 3.46 (m, 2H, CHCH20), 3.38 (s, 3H, OCH3),
2.88 (s, 1H, HC=C), 1.30 (d, J = 6.4 Hz, 3H, CHCH3), *C NMR (ppm): & 152.1, 74.77, 74.70, 74.39,
71.6,59.0, 16.2.

2-Isopropoxyethyl propiolate, OP(5): The OP(5) was prepared with 12.5 g (0.12 mol) of ethylene
glycol monoisopropyl ether (Tokyo Chem. Ind., Tokyo Japan). The crude product was purified with
distillation (68 °C/4 mmHg) to give a colourless liquid OP(5), producing 11.6 g in a 93% yield. 'H
NMR (500 MHz, CDCI) 6: 4.32 (m, 1H, COOCHz), 3.66 (m, 2H, CHCH:0), 3.63 (m, 1H, OCH),
2.90 (s, 1H, HC=C), 1.18 (d, J = 6.1 Hz, 6H, (CH3)2), *C NMR (ppm): & 152.6, 75.1, 74.5, 72.0,
65.5, 65.2,21.9.

Methyl 5-methoxypentanoate: 0.5 mL (9.0 mmol) of Sulfuric acid was added to a stirred solution of
25.0 g (0.25 mol) of valerolactone (Tokyo Chem. Ind., Tokyo Japan), 50.0 g (0.47 mol) of trimethyl
orthoformate (Tokyo Chem. Ind., Tokyo Japan) and 100 mL of MeOH. The mixture was heated at



50 °C for 24 h. The resulting mixture was washed with an aqueous solution of saturated sodium
hydrogen carbonate, distilled water and brine. Distillation (98 °C/50 mmHg) of the crude product
provided 31.8 g (87%) of methyl 5-methoxypentanoate as colourless liquid. '"H NMR (500 MHz,
CDCD) o: 3.67 (s, 1H, COOCH3), 3.38 (t, J = 6.4 Hz, 2H, CH2OCH3), 3.33 (s, 1H, OCH3), 2.34 (t, J
= 7.2 Hz, 2H, OCCH>), 1.70 (m, 2H, OCCH2CH2), 1.61 (m, 2H, CH2CH20), *C NMR (ppm): &
152.6, 74.66, 74.56, 68.6, 63.4, 58.6, 28.5.

S-methoxy-1-pentanol: A solution of 40 ml of anhydrous Et2O and 30.3 g of methyl
5-methoxypentanoate was slowly added dropwise into a stirred mixture of 380 ml of anhydrous Et20
and 11.0 g of lithium aluminium hydride (kanto chem. Co., inc., Tokyo Japan) in ice bath. The ice
bath was removed and the reaction mixture was stirred for 24 h at room temperature. The resulting
mixture was cooled with ice bath and a 11 ml of distilled water was added dropwise into the reaction
mixture to keep stirring. The resulting suspension of a gray slurry was quenched with 11 ml of 15%
aqueous sodium hydroxide and 33 ml of distilled water. The gray slurry was separated with filtration
with 3 times 150 ml portions of EtOAc and the filtrate was washed with distilled water and brine.
After the organic layer had been dried over anhydrous sodium sulfate, the solvent was removed with
evaporation. The crude product was purified with distillation (62 °C/4 mmHg) to give a colourless
liquid of 5-methoxy-1-pentanol, producing 20.5 g in a 83% yield. 'H NMR (500 MHz, CDCl3) &:
3.65 (br., 1H, CH20H), 3.39 (t, J = 6.4 Hz, 2H, CH2OCH3), 3.34 (s, 1H, OCH3), 1.60 (m, 4H,
CH2CH2CH2), 1.56 (m, 1H, OH), 1.43 (m, 2H, CH2CH2CH>), *C NMR (ppm): & 72.7, 62.8, 58.6,
32.5,29.3,22.3.

S-methoxypentyl propiolate, OP(6): The OP(6) was prepared with 11.8 g (0.12 mol) of prepared
5-methoxy-1-pentanol. The crude product was purified with distillation (82 °C/4 mmHg) to give a
colourless liquid of OP(6), producing 12.3 g in a 90% yield. '"H NMR (500 MHz, CDCI3) : 4.20 (t, J
= 6.3 Hz, 2H, COOCH>), 3.38 (t, J = 6.3 Hz, 2H, CH2OCH23), 3.33 (s, IH, OCH3s), 2.88 (s, 1H,
HC=C), 1.71 (m, 2H, COOCH2CH>), 1.61 (m, 2H, CH2CH>OCHa3), 1.45 (m, 2H, CH2CH>CH2>), *C
NMR (ppm): 6 152.3,75.1, 74.4,71.1, 67.8, 65.2, 31.5, 19.1, 13.8.

Polymerization

Poly(2-(2-methoxyethoxy)ethyl propiolate)) POP(2): 1.0 g (5.8 mmol) of the monomer and a
calculated quantity of the catalyst, 27 mg (5.8 x 102 mmol), were dissolved in MeOH (2.9 ml). The
resulting solution was added 8 mL of CHCIs and poured into excess n-hexane under stirring. The
resulting polymer as fiber was washed with n-hexane, producing 0.73 g after drying under dynamic
vacuum. *H NMR (500 MHz, CDCls) &: 6.80 (br., 1H, HC=C), 5 4.14, 3.98 (br., 2H, COOCH2>), 3.65
(br., 4H, (CH2)20CHBs), 3.54 (br., 2H, COOCH2CH?2), 3.37 (br, 3H, CHs), *C NMR (ppm): § 163.7,
135.5, 128.0, 71.9, 70.6, 68.3, 64.3, 58.8.



Poly(2-Butoxyethyl propiolate), POP(3): 1.0 g (5.9 mmol) of the monomer and a calculated quantity
of the catalyst, 27 mg (5.9 x 10 mmol), were dissolved in MeOH (2.9 ml). The resulting solution
was poured into excess MeOH under stirring. The resulting polymer as powder was washed with
MeOH, producing 0.71 g after drying under dynamic vacuum. *H NMR (500 MHz, CDCls) §: 6.79
(br., 1H, HC=C), & 4.14, 3.92 (br., 2H, COOCH»), 3.57 (br., 2H, COOCH2CH), 3.47 (br., 2H,
OCHy), 1.55 (br., 2H, OCH2CHz), 1.37 (br., 2H, CH2CHz), 0.93 (br, 3H, CHz3), 3C NMR (ppm):
0163.7, 135.7, 128.0, 71.1, 67.8, 63.9, 31.8, 19.2, 13.9.

Poly(1-methoxypropan-2-yl propiolate), POP(4): 1.0 g (7.0 mmol) of the monomer and a calculated
quantity of the catalyst, 32 mg (7.0 x 10 mmol), were dissolved in MeOH (3.5 ml). The resulting
solution was added 8 mL of CHCIs and poured into excess n-hexane under stirring. The resulting
polymer as powder was washed with n-hexane, producing 0.42 g after drying under dynamic vacuum.
'H NMR (500 MHz, CDCls) §: 7.06 (br., 1H, HC=C), & 4.91 (br., 1H, COOCH), 3.46 (br., 2H,
OCHCH>), 3.33 (br., 3H, OCHs), 1.23 (br., 3H, CHCHz3), 3C NMR (ppm): & 164.2, 137.5, 129.4,
74.4,70.5, 59.0, 16.6.

Poly(2-Isopropoxyethyl propiolate), POP(5): 1.0 g (6.4 mmol) of the monomer and a calculated
quantity of the catalyst, 30 mg (6.4 x 10 mmol), were dissolved in MeOH (3.2 ml). The resulting
solution was added 8 mL of MeOH and poured into excess water under stirring. The resulting
polymer as fiber was washed with water, producing 0.58 g after drying under dynamic vacuum.'H
NMR (500 MHz, CDCls) 4: 6.80 (br., 1H, HC=C), & 4.12, 3.88 (br., 2H, COOCHz), 3.57 (br., 2H,
CH2CH:0), 3.62 (br., 1H, CH), 1.16 (br., 6H, (CH3)2), *C NMR (ppm): & 163.6, 135.4, 128.0, 71.7,
65.0, 64.2, 22.0.

Poly(5-methoxypentyl propiolate)) POP(6): 1.0 g (5.9 mmol) of the monomer and a calculated
quantity of the catalyst, 27 mg (5.9 x 102 mmol), were dissolved in MeOH (2.9 ml). The resulting
solution was added 8 mL of CHCIs and poured into excess n-hexane under stirring. The resulting
polymer as powder was washed with n-hexane, producing 0.53 g after drying under dynamic vacuum.
'H NMR (500 MHz, CDCls) &: 6.76 (br., *H, HC=C), § 3.95, 3.72 (br., 2H, COOCH?2), 3.38 (br., 2H,
CH20), 3.32 (br., 3H, CHa), 1.60 (br., 4H, OCH2(CH2)2CH2), 1.38 (br., 2H, CH2CH-0), *C NMR
(ppm): & 163.8, 135.3, 127.8, 72.5, 64.9, 58.4, 29.2, 27.9, 22.3.

Synthesis of n-Butyl propiolate and Poly(n-butyl propiolate) [11]

n-Butyl propiolate, BP(1): The BP(1) was prepared with 8.89 g (0.12 mol) of n-butanol (Tokyo
Chem. Ind.). The crude product was purified with distillation (60 °C/60 mmHg) to give a colourless
liquid BP(1), producing 4.75 g in a 57% yield. 'H NMR (500 MHz, CDCl3) §: 4.20 (t, J= 6.6 Hz, 2H,
COOCH>), 2.92 (s, 1H, HC=C), 1.72-1.62 (m, 2H, OCH2CH2»), 1.48-1.34 (m, 2H, CH2CH2CH3),
0.95 (t,J=7.3 Hz, 3H, CH3), >*C NMR (ppm): & 152.4, 74.5, 65.9, 30.2, 18.9, 13.5.



Poly(n-butyl propiolate), PBP(1): 1.0 g (7.9 mmol) of the monomer and a calculated quantity of the
catalyst, 36 mg (7.9 x 102 mmol), were dissolved in MeOH (4.0 ml). The mixture was added to a
sample tube and was stirred for 4 h at 40 <. The resulting solution was poured into excess MeOH
under stirring. The resulting polymer was washed with MeOH and dried under dynamic vacuum, ca.
1072 Torr, for 12 h at room temperature. The producing polymer as powder was obtained 0.39 g in a
39% yield. 'H NMR (500 MHz, CDCls) &: 6.81 (br., 1H, HC=C), § 3.97, 3.74 (br., 2H, COOCH>),
1.58 (br., 2H, OCH2CH>), 1.37 (br., 2H, CH2CH2CH3), 0.93 (br., 3H, CHz3), 3C NMR (ppm): § 163.7,
135.1, 127.6, 64.7, 30.2, 19.1, 13.7
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Scheme S1. (a) Synthesis of monomers, OP(1)-(6), with esterification in the present of the acid

catalyst. (b) Synthesis of 5-Methoxy-1-pentanol with valerolactone as starting material, which

prepared through methyl 5-methoxypentanoate.
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Figure S1. *H NMR spectra of POPs observed in CDCls at room temperature.
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Figure S2. 13C NMR spectra of POPs observed in CDCIs at room temperature.
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Figure S3. HOMO of OPs calculated using the DFT method (B3LYP/6-31G**).



