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Synthesis of 1. SPBr, 1 was synthesized according to Komber et al. in 63% yield.'H and °C
NMR data are identical to those given in ref [1].

MS (EL 70 V); m/z = 449.98 (100) [M ], 450 (50) [MH '], 214 (5).

EA (%): calcd (found) for CooH9BroNO: C 53.48 (53.47), H 4.26 (4.37), N 3.12 (2.94)

General synthesis of 2a,b,c’ and bis-phenyl model compound 7. A mixture of dibromohexane
(8.723 g, 35.75 mmol, leq), 4-bromophenol (13.695g, 79.16 mmol, 2.2 eq), K,COs;
(20.1681 g, 144.95 mmol, 4.0 eq) and dry DMF (100 ml) was stirred at 60 °C under argon.
After 40 h, the mixture was cooled to room temperature and HCI (180 ml, 1M) was added and
stirred for 30 min, whereby a white solid formed which was filtered off. The product was
obtained as white crystals after recrystallization from ethanol (3x). Yields were 83 %, 84 %

and 95 % for 2a, 2b and 2c¢, respectively. The yield for 7 was 69 %.

1,6-Bis(4-bromophenoxy)hexane 2a

'H NMR (300 MHz, CDCls): & 7.36 (d, 4H, Hs), 6.77 (d, 4H, H,), 3.93 (t, 4H, Hs), 1.81 (m,
4H, Hg), 1.53 ppm (m, 4H, H7).

C NMR (75 MHz, CDCls): & 158.38 (C), 132.36 (C3), 116.50 (Cs), 112.83 (Cy), 68.25
(Cs), 29.25 (Cs), 25.94 ppm (C7).

MS (EL 70 V); m/z =463 (100), 465 (70).

EA (%): calcd (found) for C13sH29Br,O;: C 50.49 (50.18), H4.71 (7.86).

! Sommer, M.; Komber, H. Macromol. Rapid Commun. 2013, 34, 57-62.
2 Neigenfink, J.; Martin, A.; Wendel, V.; Abraham, W. J. prakt. Chem. 1998, 340, 632.
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1,6-Bis(4-bromophenoxy)octane 2b

3
Br_4

Br
'H NMR (300 MHz, CDCl5): & 7.35 (d, 4H, H3), 6.77 (d, 4H, H,),3.91 (t, 4H, Hs), 1.77 (m,
4H, Hg),1.51-1.35 ppm (m, 8H, H7, Hy).
BC NMR (75 MHz, CDCl3):8 158.44 (C)), 132.35 (C3), 116.51 (C,), 112.78 (C4), 68.40
(Cs), 29.39 and 29.30 (Ce, Cg), 26.08 ppm (C7).
MS (EI, 70 V); m/z = 214 (100), 282 (51), 457 (45) [MH ]
EA (%): calcd (found) for Co0H24Br,O,: C 52.04 (52.65), H 5.30 (5.43).

1,6-Bis(4-bromophenoxy)decane 2¢

'"H NMR (300 MHz, CDCl5): § 7.35 (d, 4H, Hs), 6.79 (d, 4H, H,), 3.91 (t, 4H, Hs), 1.76 (m,
4H, Hy), 1.46-1.32 ppm (12H, H-, Hs, Ho).

3C NMR (75 MHz, CDCls): § 158.38 (C), 132.31 (C3), 116.44 (C,), 112.69 (C4), 68.37
(Cs), 29.58, 29.46 and 29.29 (Cg, Cs, Cs), 26.11 ppm (C5).

MS (EL 70 V); m/z = 519 (100), 521 (70).

EA (%): caled (found) for Co,HagBr,0,: C54.56 (54.40), H 5.83 (5.87).
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1,6-Bis(phenoxy)hexane 7

'H NMR (500 MHz, CDCl;): & 7.24 (t, 4H, H3), 6.90 (t, 2H, H,), 6.87 (d, 4H, H,), 3.94 (t,
4H, Hs), 1.79 (m, 4H, Hg), 1.52 ppm (m, 4H, H7).

BC NMR (125 MHz, CDCl3): & 159.10 (C), 129.39 (C3), 120.50 (Cy), 114.52 (C,), 67.72
(Cs), 29.25 (Cs), 25.89 ppm (C7).

MS (EL 70 V); m/z =271 (100) [MH"], 288 (65), 214 (65)

EA (%): calcd (found) for CsH»,05: C 79.96 (79.27, H 8.20 (8.39).

General synthesis of 3a,b,c. 2a (5.992g, 14.0 mmol) was dissolved in anhydrous THF
(200 ml) under argon and cooled down to -78 °C. n-BuLi (14.0 ml, 28.0 mmol) was added at -
78°C, stirred for 2h, when isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolan (7.5 ml,
36.7 mmol) was added. The mixture was warmed to room temperature and stirred for 70 h. A
mixture of ice and water (200 ml) was added, the whole extracted with diethyl ether (3x
200 ml), and the organic phase was washed with brine (50 ml). Finally, the solvents were
removed under reduced pressure. The raw products were recrystallized from ethanol (3x) to

give yields of 3a,b,c of 84 %, 90 % and 75 %, respectively.

1,6-Bis(4-[4,4,5,5-tetramethyl-1,3,2-dioxaborolan|phenoxy)hexane 3a

6
H305
0 0
H,C o) 8 CH,
CHj

"H NMR (500 MHz, CDCls): & 7.74 (d, 4H, H;), 6.88 (d, 4H, H,), 3.99 (t, 4H, H,), 1.82 (m,
4H, Hy), 1.54 (m, 4H, Ho), 1.33 ppm (s, 24H, H).

3C NMR (125 MHz, CDCl5): § 161.70 (C1), 136.50 (C3), 120.51 (br, Cy4), 113.87 (C,), 83.50
(Cs), 67.60 (C7), 29.14 (Cs), 25.84 (Cy), 24.85 ppm (Cs).

MS (EL 70 V); m/z = 177 (100), 523 (90) [MH], 540 (60).

EA (%): caled (found) for C30HasB,0¢: C68.99 (68.94), H 8.49 (8.82).
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1,6-Bis(4-[4,4,5,5-tetramethyl-1,3,2-dioxaborolan]phenoxy)octane 3b

6
H;C
H,C| 5 o)
\ 4 3 2 9 O CHs
HaC _B 1 7 B\ CHj
He” O 0 8 10 © CH,

'"H NMR (300 MHz, CDCl5): § 7.73 (d, 4H, Hs), 6.88 (d, 4H, H,), 3.97 (t, 4H, H,), 1.78 (m,
4H, Hy), 1.52-1.30 (8H, Ho, Hy), 1.33 ppm (s, 24H, Ho).

13C NMR (75 MHz, CDCl3): § 161.93 (C), 136.64 (C3), 120.5 (br, C4), 114.07 (C»), 83.63
(Cs), 67.92 (C7), 29.43 and 29.36 (Cs, C o), 26.11 (Co), 25.01 ppm (Cs).

MS (EL 70 V); m/z = 551(100) [MH], 205 (56), 425 (35).

EA (%): calcd (found) for C3,H4sB20Og: 69.84 (69.79), H 8.79 (9.15)

1,6-Bis(4-[4,4,5,5-tetramethyl-1,3,2-dioxaborolan]phenoxy)decane 3¢

6
H3C 5 0O
0\ 3 11 0 CHs
H.C 4 2 9 B
3 B 7 CH
s 1 \ 3
He” © o 10 © CH
8

3
CHy

'"H NMR (300 MHz, CDCl3): § 7.74 (d, 4H, Hs), 6.88 (d, 4H, H,), 3.97 (t, 4H, H,), 1.77 (m,
4H, Hg), 1.50-1.33 (12H, Ho, H1o, Hy), 1.33 ppm (s, 24H, Hy).

3C NMR (75 MHz, CDCl3): § 161.93 (Cy), 136.61 (C3), 120.5 (br, C4), 114.00 (C»), 83.62
(Cs), 67.90 (C7), 29,61, 29.49 and 29.34 (Cs, C10, C11), 26.14 (Co), 24.99 ppm (Cs).

MS (EL 70 V); m/z = 579 (100) [MH'], 233 (60), 596 (45)
EA (%): calcd (found) for C34Hs,B20¢: C70.60 (70.60), H 9.06 (9.47)
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Synthesis of model compound spiropyran 8. 8 was synthesized starting from 1-ethyl-2,3,3-
trimethyl-3H-indolium iodide® and salicylaldehyde. A mixture of 1-ethyl-2,3,3-trimethyl-3H-
indolium iodide (0.401 g, 1.27 mmol) and salicylaldehyde (0.160 g, 1.31 mmol) was
dissolved in ethanol (6.6 ml) under an argon atmosphere. Piperidine (0.15 ml, 1.15 mmol) was
added and the mixture was refluxed for 9h. The solvent was removed under reduced pressure
and the product was obtained as beige crystals in 43 % yield after recrystallization from

ethanol (3x).

11 12
H;C CH
4’ 3 _\S 3

'H NMR (500 MHz, CDCl5): & 7.15 (dt, 1H, Hg'), 7.08 (dt, 1H, H;), 7.06 (dd, 1H, Hy"), 7.03
(dd, 1H, Hs), 6.82 (d, 1H, Hy), 6.81 (2 t, 2H, H¢,Hs"), 6.68 (d, 1H, Hg), 6.54 (d, 1H, H7),
5.67 (d, 1H, H3), 3.34 and 3.20 (2 m, 2H, H3), 1.30 (s, 3H, Hy), 1.17 (t, 3H, Hy4), 1.15 ppm
(s, 3H, H;;; NOESY to Hj).

C NMR (125 MHz, CDCl3): § 154.26 (Co), 147.19 (Cg'), 136.61 (Co), 129.61 (C7), 129.17
(Cy), 127.42 (Cg¢), 126.63 (Cs), 121.62 (Cy4), 119.86 (C3,Cq), 118.63 (Cy), 118.43 (Cs),
115.13 (Cg), 106.14 (C7), 104.44 (C,), 52.13 (Cs3), 37.81 (Cy3), 26.04 (Cyy), 20.08 (Ci2),
14.36 ppm (Cj4).

MS(EL 70 V); m/z =292 (100) [MH"].

> M. V. Reddington, Bioconjugate Chem. 2007, 18, 2178.
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3('H)
Figure SI-1. 'H NMR spectrum of 8; solvent: CDCl;.

Synthesis of model compound 9. 3a (100 mg, 0.191 mmol), 5-bromosalicylaldehyde (0.478
mmol, 96.2 mg), potassium carbonate (260 mg), tris(dibenzylideneacetone) dipalladium (1
mol%) and 2-dicyclohexylphosphino-2',6'-dimethoxybiphenyl (6 mol%) were dissolved in 5
ml of a degassed THF/water mixture (2:1) and stirred at 80°C for 36 h. The reaction mixture
was cooled to room temperature. The formed solid was filtered off, washed with 3x20 ml
water and 5x20 ml THF. The solid was recrystallized from chloroform to give the product as a

white powder in 52 % (51 mg) yield.

'H NMR (500 MHz, CDCl3): & 10.94 (s, 2H, Hg), 9.96 (s, 2H, H;), 7.72 (dd, 2H, Hy), 7.70
(d, 2H, H,), 7.47 (d, 4H, Hy,), 7.05 (d, 2H, Hs), 6.98 (d, 4H, H}y), 4.03 (t, 4H, H3), 1.87 (m,
4H, H14), 1.59 ppm (m, 4H, H;s).

*C NMR (125 MHz, CDCls): & 196.65 (C7), 160.55 (Cs), 158.75 (Cy), 135.41 (Cy4), 133.12
(Cs3), 131.83 (Cy2), 131.30 (Cy), 127.64 (C11), 120.74 (Cy), 118.05 (Cs), 115.02 (Cyo), 67.99
(C13), 29.23 (C14), 25.89 ppm (C5).



Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2013

P(SP-ait-Cg) 4a

'H NMR (500 MHz, CDCl5): 8 7.49 (d, H6 next to A), 7.44 (d, H next to B), 7.35 (d, Hg'),
7.28 (d, H7), 7.26 (s, Hy), 7.22 (s, Hs), 6.95 (Hy7), 6.88 (d, Hy), 6.76 (d, Hg), 6.59 (d, H7),
5.73 (d, H3), 4.02 (Hy9), 3.39 and 3.24 (H,3), 1.86 (H2), 1.58 (H21), 1.37 (s, Hi2), 1.21 (s,
Hi1), 1.20 ppm (t, Hy4).

C NMR (125 MHz, CDCl3): & 158.21 (C g next to B), 157.81 (C 15 next to A), 153.34 (Co),
146.26 (Cg), 137.25 (Cy), 134.56 (C;s next to A), 133.22 (C;s next to B), 132.92 (Cy),
131.77 (Cs), 129.32 (C4), 127.97 (C7), 127.54 (C6), 126.01 (Cs>), 124.83 (Cs), 120.40 (Cy),
120.09 (C3), 118.70 (Cyp), 115.38 (Cs), 114.76 and 114.71 (Cy7), 106.30 (C7), 104.80 (C»),
67.93 (Ci9), 52.26 (Cs), 37.94 (Ci3), 29.30 (Cy), 26.22 (Cy1), 25.92 (Ca1), 20.16 (Cy2),
14.44 ppm (C14).

EA (%): calcd (found) for C38H41NO3: C 81.54 (81.75), H 7.38 (7.62), N 2.50 (2.34)
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Figure SI-2. 'H (top) and >C NMR spectrum (bottom) of P(SP-alt-Cs) (4a); solvent: CDCl.
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P(SP-ait-Cg) 4b

'H NMR (500 MHz, CDCl3): & 7.49 (d, Hy¢ next to A), 7.44 (d, Hs next to B), 7.35 (d, Hg'),
7.28 (d, Hy), 7.26 (s, Ha'), 7.22 (s, Hs), 6.95 (H)7), 6.88 (d, Ha4), 6.76 (d, Hy), 6.59 (d, H7),
5.73 (d, Hs), 4.00 (Hy9), 3.39 and 3.24 (H13), 1.82 (Ha), 1.51 (Hay), 1.42 (Hy,), 1.37 (s, H12),
1.21 (s, Hyyp), 1.20 ppm (t, Hja).

3C NMR (125 MHz, CDCl3): & 158.25 (C15 next to B), 157.85 (C;s next to A), 153.34 (Co),
146.25 (Cg), 137.25 (Co), 134.52 (Cys5 next to A), 133.18 (C;s next to B), 132.94 (Cs),
131.77 (Cs:), 129.32 (C4), 127.97 (C7), 127.54 (C16), 126.01 (Cs:), 124.83 (Cs), 120.40 (Cy"),
120.09 (C3), 118.70 (Co), 115.38 (Cs), 114.76 and 114.71 (Cy7), 106.30 (C7), 104.80 (C»),
68.06 (C19), 52.26 (C3°), 37.94 (C13), 29.3 (Ca9, C22), 26.22 (C11), 26.02 (C31), 20.16 (C12),
14.44 ppm (C14).

P(SP-alt-C1) 4¢

'H NMR (500 MHz, CDCl3): § 7.48 (d, Hj6 next to A), 7.44 (d, H next to B), 7.34 (d, Hg'),
7.28 (d, H7), 7.26 (s, Hy), 7.23 (s, Hs), 6.94 (Hy7), 6.87 (d, Hy), 6.75 (d, Hg), 6.58 (d, H7),
5.72 (d, H3), 3.99 (m, Hyy), 3.38 and 3.23 (m, Hy3), 1.80 (m, Hyp), 1.48 (m, Ha1), 1.37 (Haa,
H»3), 1.36 (s, Hy2), 1.21 (s, Hyp), 1.20 ppm (t, Hja).

C NMR (125 MHz, CDCl3): & 158.26 (C g next to B), 157.85 (C 15 next to A), 153.32 (Co),
146.24 (Cg), 137.24 (Cy), 134.49 (C;5 next to A), 133.15 (C;s next to B), 132.93 (Cy),
131.78 (Cs>), 129.31 (C4), 127.95 (C7), 127.52 (Cy), 125.99 (Cs), 124.82 (Cs), 120.38 (Cy),
120.07 (C3), 118.68 (Cp), 115.36 (Cs), 114.75 and 114.70 (C7), 106.28 (C7), 104.78 (C»),
68.09 (Cy9), 52.24 (Cs), 37.93 (Ci3), 29.48, 29.36 and 29.32(Cy, Cn, C23), 26.20 (C1y),
26.06 (C31), 20.15 (Cy2), 14.43 ppm (C14).

10
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Figure SI-3. 'H (top) and > C NMR spectrum (bottom) of P(SP-alt-C 1y) (4c); solvent: CDCl;.
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Figure SI-4. "H-"H TOCSY spectrum of P(SP-alt-Cs) (entry P2 in Table 1) with highligted

signals and correlations of the indoline endgroup (solvent: CDCl3)
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P(MCH "-alt-Cg) 5a

20

'H NMR (500 MHz, DMSO-dg): § 11.4 (br, Hy,), 8.61 (d, Ha), 8.32 (s, Hs), 8.19 (s, Hy),
7.94 (d, H7), 7.89 (d, He), 7.87 (d, H3), 7.77 (d, Hi¢ next to A), 7.74 (d, H;), 7.66 (d, Hi¢
next to B), 7.23 (d, Hg), 7.09 (d, H7 next to A), 7.04 (d, H,7 next to B), 4.69 (m, H,3), 4.07
(m, Hjg next to A), 4.05 (m, Hy9 next to B), 1.86 (s, Hi1/12), 1.79 (m, Hy), 1.53 (m, Hy;), 1.50
ppm (t, Hi4).

C NMR (125 MHz, DMSO-dg): 8 181.03 (C3), 159.12 (C 5 next to A), 158.79 (Co), 158.18
(Cis next to B), 149.63 (C4), 144.63 (Cy), 141.20 (Cs), 139.34 (Cy), 133.50 (C7), 131.88
(Cs), 131.46 (C5 next to B), 131.13 (C;s next to A), 128.45 (C; next to A), 127.89 (Cs),
127.60 (Cy6 next to B), 126.98 (C¢), 121.60 (Cyp), 120.85 (Cy4), 117.56 (Cyg), 115.38 (C7),
115.15 (Cy7 next to A), 114.92 (Cy7 next to B), 111.96 (C3), 67.71 (C9 next to A), 67.64 (Cy9
next to B), 52.17 (Cs°), 42.29 (C13), 28.79 (Cy), 26.43 (C11/12), 25.45 (Ca1), 13.63 ppm (C14).

13



Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2013

""""" R R R R D
8 7 6 5 4 3 2 1 ppm
S(H)
OO~ OMON| < L AN | | N
elleollelleleoliilisllele] (@) N[O
—

Jhw wmmwju“ ol
AR RAARARARN RARARARAN AARARARAS RARARAARA RARARRARN MARARARAS RARARARAN RARARRARN ] T T T AAAMAR T T |
180 170 160 150 140 130 120 5(*°C) 60 50 40 30 Ppm

Figure SI-5. 'H (top) and B¢ NMR spectrum (bottom) of P(MCH -alt-Cs) (5a); solvent:
CDCl;.
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5b P(MCH"-alt-Cy)

'H NMR (500 MHz, DMSO-ds): 8 11.4 (br, Hy,), 8.60 (d, Hy), 8.31 (s, Hs), 8.18 (s, Hy),
7.96 (d, H7), 7.88 (d, He), 7.86 (d, H3), 7.76 (d, Hi¢ next to A), 7.73 (d, Hy), 7.65 (d, His
next to B), 7.23 (d, Hg), 7.07 (d, H;7 next to A), 7.03 (d, H,7 next to B), 4.69 (m, H,3), 4.04
(m, Hyg next to A), 4.02 (m, Hy9 next to B), 1.85 (s, Hi1/12), 1.76 (m, Hyp), 1.50 (t, Hy4), 1.46
(m, Hy;), 1.39 ppm (m, H»y),.

C NMR (125 MHz, DMSO-dg): 8 181.05 (C3), 159.16 (C 5 next to A), 158.75 (Co), 158.23
(Cis next to B), 149.65 (C4), 144.64 (Cy), 141.26 (Cs), 139.33 (Cy), 133.55 (Cy), 131.97
(Cs), 131.46 (C5 next to B), 131.13 (C;s next to A), 128.47 (Cj next to A), 127.90 (Cs),
127.62 (Cy6 next to B), 127.02 (C¢), 121.63 (Cyp), 120.85 (Cy), 117.55 (Cyg), 115.40 (C7),
115.16 (C17 next to A), 114.94 (C,7 next to B), 111.96 (C3), 67.78 (C19 next to A), 67.72 (Cy9
next to B), 52.20 (Cs-), 42.32 (C13), 28.89 and 28.84 (Cy, C22), 26.46 (C11/12), 25.62 (C21),
13.65 ppm (Cj4).

5¢ P(MCH "-alt-C )

'H NMR (500 MHz, DMSO-dg): § 11.4 (br, H»,), 8.60 (d, Ha), 8.31 (s, Hs), 8.17 (s, Hy),
7.95 (d, Hy»), 7.86 (He, H3), 7.75 (d, Hi6 next to A), 7.72 (d, H7), 7.65 (d, Hj¢ next to B),
7.24 (d, Hg), 7.06 (d, H;7 next to A), 7.02 (d, H;7 next to B), 4.69 (m, H;3), 4.03 (m, H;9 next
to A), 4.01 (m, Hy9 next to B), 1.85 (s, Hyy/12), 1.74 (m, Hy), 1.49 (t, Hy4), 1.44 (m, Hy)),
1.34 ppm (H22, H»3).

C NMR (125 MHz, DMSO-dg): 8 180.92 (C,), 159.10 (C 5 next to A), 158.79 (Cy), 158.15
(Cis next to B), 149.85 (Cy), 144.44 (Cy), 141.32 (Cs), 139.16 (Cy), 133.52 (C7), 131.94
(Cs), 131.43 (Cy5 next to B), 131.05 (C;5 next to A), 128.31 (Ci6 next to A), 127.78 (Cs),
127.502 (Ci6 next to B), 126.97 (Ce’), 121.51 (Cyy), 120.75 (Cys), 117.46 (Cg), 115.19 (C7),
114.98 (Cy7 next to A), 114.75 (C7 next to B), 111.63 (C3), 67.69 (Cj9 next to A), 67.62 (Cy9
next to B), 52.09 (Cs-), 42.21 (Cy3), 29.02, 28.87 and 28.82 (Cyy, C22, C23), 26.48 (Cyy1/12),
25.60 (Cy),

13.65 ppm (Cj4).
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Figure SI-6. 'H (top) and C NMR spectrum (bottom) of P(MCH -alt-C,y) (5¢); solvent:
CDCl;.
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COSY, HMBC and HSOC spectra for 'H and " C signal assignment of P(MCH -alt-Cy)
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Figure SI-7. 'H-'H COSY spectrum of P(MCH *-alt-C8) (5b); solvent: DMSO-ds.
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Figure SI-8. 'H-"*C HMBC spectrum of P(MCH -alt-Cs) (5b); solvent: DMSO-d.
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Figure SI-9. 'H->C HSOC spectra (different regions) of P(MCH -alt-Cs) (5b); solvent:

DMSO-ds.
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Figure SI-10. '"H NMR spectra of (a) P(SP-alt-Cs) (4b), (b) after addition of 50 eq
trifluoroacetic acid and 1.5 h reaction time and (c) after 8 h reaction time (complete
isomerization to P(MCH -alt-Cg) (5b). Spectrum (d) was obtained after addition of 30 eq
triethylamine and (e) after addition of further 50 eq (complete re-isomerization to P(SP-alt-

C6) (4b). The spectra d) and e) were recorded immediately after mixing. Solvent:
CDCl3/DMSO-ds (4:1 v/v).
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Figure SI-11. a) SEC curves of entries P1-5 (4a), b) SEC curves of entries P5-7 (4a,b,c).
Curves were taken in THF at 1.0 ml/min.
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Figure SI-12. Thermogravimetric analysis of 4a,b,c. Curves were taken at 10 K/min under
nitrogen. The dip at ~100 °C represents noise from the instrument.
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Figure SI-13. DSC curves of 4a,b,c. Curves were taken at 10 K/min, second heating is shown.
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Description of the Polarizable Continuum Model (PCM)

We have implemented a quantum mechanical continuum solvent model as described by
Sanchez et al.* In this model, the electrostatic interaction of the solute with the solvent is
obtained by solving Poisson’s equation in presence of a dielectric medium, which is given by
a smoothed step function that is unity inside the solvation cavity and reaches the experimental
static dielectric constant € of the solvent outside the cavity. The shape of the solvation cavity
is calculated from the positions of the nuclei of the solute and their van der Waals radii. We
have used the set of van der Waals radii given by Bondi et al’, except for the radius of
hydrogen where we have used 1.09 A as suggested in ref®.

The model has one additional parameter £ that controls the slope of the step function. We
have chosen the value f = 6.4 minimizing the mean absolute error between our calculations
and experimental solvation free energies’ of Ag" and Cl in water.

The contribution of the cavity formation energy was calculated by scaling the quantum
surface area with the experimental macroscopic surface tension of the solvent. Dispersion and
repulsion interactions were neglected for the DMSO solvent. This is justified, since the solute
molecules we compare to each other in this study all have approximately the same quantum
surface area. We have used a static dielectric constant of € = 47.2* and a surface tension of y =
43.5 dyn/cm for DMSO’. In order to judge the importance of the energetic contributions
proportional to the quantum surface area in this work, we compared the calculated energies to
a calculation with zero surface tension and found the energy differences to be within 0.1 eV to
the presented values. Similarly, structure relaxation of the gas-phase structures in presence of
DMSO had only a minor effect, i.e. the SP/MC/MCH+ energy differences changed less than
0.05e.

4 Sanchez, V. M.; Sued, M.; Scherlis, D. A. J. Chem. Phys. 2009, 131, 174108.
> Bondi, A. J. Phys. Chem. 1964, 68, 441-451.
% Tomasi, J.; Mennucci, B.; Cammi, R. Chem. Rev. 2005, 105, 2999-3094.
! Scherlis, D. A.; Fattebert, J.-L.; Gygi, F.; Cococcioni, M.; Marzari, N. J. Chem. Phys. 2006,
124,074103.
8 McLain, S. E.; Soper, A. K.; Luzar, A. J. Chem. Phys. 2006, 124, 074502.
? Adamson, A. Physical chemistry of surfaces. A Wiley-Interscience, Wiley, 5 ed., 1990.
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Relaxed structures

Here we present the coordinates of the relaxed structures considered in this work. The length
unit is A.

SP R=PhOMe gasphase

MC R=PhOMe gasphase

MCH" R=PhOMe gasphase
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N

C

C

H

H

H

H

H

C

C

H

C

H

C

C

C

(6]

C

H

C

H

H

C 7.4468 11.2185 7.4391
H 6.1798 13.6648 7.2792
C 8.014310.0780 6.8498
C 6.345811.0312 8.2991
C 7.5667 8.7925 7.1545

H 8.8246 10.1918 6.1265
C 5.8865 9.7595 8.6128

H 58716 11.8920 8.7752
C 6.5173 8.6278 8.0704

H 8.0351 7.9341 6.6752

H 5.0574 9.6162 9.3086

O 6.0452 7.4208 8.4971

C 6.7676 6.2498 8.0907

H 6.3037 5.4169 8.6288

H 7.8301 6.3259 8.3704

H 6.6806 6.0817 7.0062

C 16.0633 12.3163 7.1824
C 16.0677 13.7173 7.2041
C 17.2666 14.4361 7.2527
C 17.2568 11.6054 7.1681
C 14.6428 11.8157 7.1877
C 18.4604 13.7093 7.2424
H 17.3090 15.5170 7.2997
C

18.4646 12.3121 7.1888
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T O E £ T =& =Z L =T =T

12.0555 12.5542 10.8914
10.6418 10.5902 10.3186
8.2063 13.0782 7.7776
9.2187 7.2396 7.5896
10.3810 9.2790 8.3039
5.4389 9.3004 7.8711
6.6196 11.3589 8.5972
6.4025 5.0359 7.0532
7.7419 5.5498 8.1313
7.8680 5.7984 6.3550

14.3400 10.9359 5.9510
14.3526 11.0144 8.4859
19.3985 14.2650 7.2766
19.4173 11.7798 7.1591
14.5176 11.4916 5.0202
13.2972 10.5900 5.9596
14.9895 10.0490 5.9542
14.5215 11.6321 9.3787

15.0187 10.1415 8.5409

T oD I T m &K T T O O

13.3153 10.6519 8.5010

I = E T T =™m T T O O =

17.2589 10.5147 7.1374
14.3352 10.9452 5.9483
14.3456 11.0246 8.4860
19.4056 14.2538 7.2735
19.4128 11.7724 7.1674
14.5164 11.4938 5.0148
13.2938 10.5966 5.9567
14.9866 10.0606 5.9593
14.5192 11.6371 9.3808
15.0113 10.1519 8.5345
13.3089 10.6615 8.5015

SP R=NO, DMSO

MC R=NO, DMSO

MCH' R=NO, DMSO

45

C
C
C
C
C
C
N
C
C
C
C
C
C
C
o
C
C
C
C
C
C
C
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

8.6616 10.4469 7.4815
8.6761 9.2551 8.2236
7.474210.9215 6.9445
7.5000 8.5298 8.4510
6.2830 10.2076 7.1637
6.3050 9.0285 7.9136
9.9568 8.9798 8.6808
10.0524 11.0523 7.4425
10.9241 9.9460 8.2102
10.5305 11.2764 5.9975
10.0653 12.4063 8.1753
10.3324 7.7231 9.3166
10.3493 6.5217 8.3641
11.7545 10.4555 9.3512
11.7826 9.2784 7.1857
13.0423 10.1246 9.5517
13.0439 8.8901 7.4355
13.7482 9.2951 8.5994
13.6618 8.0770 6.4684
14.9784 7.6825 6.6391
15.0749 8.8955 8.7572
15.6805 8.1036 7.7787
7.4570 11.8459 6.3624
7.5007 7.6062 9.0309
5.3419 10.5777 6.7540
5.3769 8.4785 8.0842
9.8785 12.0251 5.5257
11.5599 11.6604 5.9723
10.4861 10.3587 5.4001
9.4462 13.1200 7.6143
9.6541 12.3389 9.1912
11.0848 12.8156 8.2328
11.3220 7.8655 9.7732
9.6362 7.5320 10.1498
11.1125 6.6394 7.5840
10.5674 5.6014 8.9245
9.3768 6.3946 7.8693
11.2216 11.0658 10.0794
13.5746 10.4737 10.4393
13.0925 7.7799 5.5869

15.4805 7.0597 5.9012

8.9524 10.8989 7.3701
8.8812 9.4999 7.3217
7.8026 11.6680 7.4841
7.6488 8.8421 7.3821
6.5633 11.0221 7.5554
6.4969 9.6268 7.5022
10.2116 8.9857 7.2215
10.3893 11.3389 7.2905
10.8318 12.1584 8.5443
10.6318 12.1578 5.9977
> 11.1093 9.9959 7.2093
> 10.6450 7.5717 7.1734
9.5971 6.4728 7.1614
12.5181 9.9455 7.1271
13.3793 8.8683 7.0424
14.7951 8.8915 6.9020
15.5675 10.0596 6.8513
16.9412 9.9876 6.6609
17.5986 8.7344 6.5052
15.4484 7.5661 6.7777

16.8810 7.5733 6.5608

C

C

C

C

C

C

N

C

C

C

C

C

C

C

C

C

C

C

C

C

C

O 14.7957 6.4908 6.8490
H 12,9661 10.9428 7.1205
H 13.0072 7.8477 7.0638
H 7.8640 12.7575 7.5254
H 7.5497 7.7642 7.3430

H 5.6487 11.6092 7.6526
H 5.5284 9.1271 7.5576

H 11.0482 13.1974 8.2641
H 10.0394 12.1678 9.3026
H 11.7338 11.7403 9.0082
H 10.3459 11.5917 5.1008
H 10.0244 13.0730 6.0385
H 11.6860 12.4540 5.9109
H 11.2698 7.4730 6.2721
H 11.3035 7.4278 8.0450
H 8.9448 6.5169 6.2804

H 10.1476 5.5225 7.1133
H 8.9931 6.4507 8.0761

H 15.1133 11.0439 6.9648
N

17.7118 11.1929 6.6187
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C
C
C
C
C
C
N
C
C
C
C
C
C
C
C
C
C
C
C
C
C
¢}
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
N

8.9952 10.9562 7.2875
8.8878 9.5592 7.2391

7.8620 11.7513 7.4005
7.6433 8.9231 7.2917

6.6106 11.1290 7.4643
6.5112 9.7345 7.4068

10.2087 9.0161 7.1410
10.4430 11.3530 7.2061
10.8928 12.1441 8.4585
10.7250 12.1665 5.9177
11.1250 9.9970 7.1280
10.5950 7.5874 7.0572
9.5224 6.5137 7.0595

12.5466 9.9199 7.0309
13.3857 8.8393 6.9449
14.8249 8.8532 6.8148
15.5830 10.0393 6.7386
16.9572 9.9860 6.5680
17.6456 8.7660 6.4486
15.5375 7.6125 6.7260
16.9294 7.5904 6.5264
14.9645 6.3980 6.8084
13.0057 10.9103 7.0200
12.9314 7.8536 6.9555
7.9426 12.8387 7.4461
7.5201 7.8483 7.2475

5.7073 11.7339 7.5611
5.5300 9.2596 7.4527

10.4917 13.1647 8.3991
10.5228 11.6754 9.3796
11.9869 12.2150 8.5165
10.4538 11.5987 5.0177
10.1235 13.0851 5.9442
11.7830 12.4537 5.8522
11.1809 7.4952 6.1288
11.2655 7.4145 79135
8.8554 6.5749 6.1914

10.0557 5.5548 6.9919
8.9404 6.4952 7.9881

15.1046 11.0150 6.8090

17.7196 11.2321 6.5078

25




Electronic Supplementary Material (ESI) for Polymer Chemistry
This journal is © The Royal Society of Chemistry 2013

H 15.6468 9.1994 9.6336
N 17.0701 7.7249 7.9325
O 17.7050 8.1722 8.9039

O 17.5769 6.9691 7.0843

H 18.6744 8.7249 6.3379
H 17.3744 6.6063 6.4426
O 17.1310 12.2957 6.7215

O 18.9516 11.1049 6.4811

H 18.7241 8.7545 6.2989
H 17.4257 6.6229 6.4426
O 17.102512.3030 6.5762
O 18.9499 11.1523 6.3955

H 14.0153 6.4351 7.0276
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