Supporting Information

Anion-sensing properties of cyclopentaphenylalanine
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Figure S1. a) Fluorimetric titration of L (c = 5.29 x 10° mol dm=) with TEACI
(c = 2.84 x10™* mol dm=3) in acetonitrile at 25 <T. Aex = 260 nm, excitation slit = 10 nm,

emission slit = 10 nm. b) Dependence of relative fluorescence intensity on n(CI ) / n(L) molar

ratio.
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Figure S2. a) Fluorimetric titration of L (c = 4.00 x 10° mol dm=) with TBABr
(c = 8.00 x10* mol dm=) in acetonitrile at 25 <T. Jex = 260 nm, excitation slit = 10 nm,
emission slit = 10 nm. b) Dependence of relative fluorescence intensity on n(Br ) / n(L) molar

ratio. m experimental; — calculated.
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Figure S3. a) Fluorimetric titration of L (c =

(c = 9.15 <102 mol dm3) in acetonitrile at 25 <T. lex = 260 nm, excitation slit = 10 nm,

n(l) / n(L)

4.34 x 10° mol dm=3) with TBAI

emission slit = 10 nm. b) Dependence of relative fluorescence intensity on n(I) / n(L) molar

ratio.
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Figure S4. a) Fluorimetric titration of L (c =
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3.71 x 10° mol dm=) with TBAHSO4

(c = 1.55 <102 mol dm3) in acetonitrile at 25 <T. lex = 260 nm, excitation slit = 10 nm,

emission slit = 10 nm. b) Dependence of relative fluorescence intensity on n(HSOs ) / n(L)

molar ratio. m experimental; — calculated.
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Figure S5. a) Fluorimetric titration of L (c
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457 x 10° mol dm=3) with TBANOs

(c = 9.09 <103 mol dm™) in acetonitrile at 25 <T. lex = 260 nm, excitation slit = 10 nm,
emission slit = 10 nm. b) Dependence of relative fluorescence intensity on n(NOs )/ n(L) molar

ratio. m experimental; — calculated.

400" b)
400 - 10
"
rel \-
3001 3501 w
n
/ 3 N
2004 /; 5 3004 LN
| - e
S
b
100 250 1 \l\
- i |
0 . . . . . . . . 200 . . ; .
280 300 320 340 0 50 100 150 200

A1 nm n(SCN") / n(L)

Figure S6. a) Fluorimetric titration of L (¢ = 5.94 x 10 mol dm=) with TBASCN
(c = 0.0302 mol dm~®) in acetonitrile at 25 <T. dex = 260 nm, excitation slit = 10 nm, emission
slit = 10 nm. b) Dependence of relative fluorescence intensity on n(SCN ) / n(L) molar ratio.

m experimental; — calculated.
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Figure S7. a) Spectrophotometric titration of L (¢ = 4.42 % 10 mol dm=) with TBABr

(c = 5.03 x 102 mol dm™) in acetonitrile at 25 <C. b) Dependence of absorbance on

n(Br )/ n(L) molar ratio.
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Figure S8. a) Spectrophotometric titration of L (c = 4.42 x 10 mol dm=) with TBAI
(c = 0.0151 mol dm™) in acetonitrile at 25 <. b) Dependence of absorbance on

n(l") / n(L) molar ratio.



0.64 n

250nm ]

0.63 u

0.62 4

0.61 1

0.601 =

0.2 1 e

240 245 250 255 260 265 270 275 280 0 1 2 3 4
Alnm n(H,PO,) /n(L)

Figure S9. a) Spectrophotometric titration of L (c = 4.23 x10~* mol dm=3) with TBAH2PO4
(c = 3.45 x 102 mol dm™) in acetonitrile at 25 <C. b) Dependence of absorbance on
n(H2PO4 ) / n(L) molar ratio. m experimental; — calculated.
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Figure S10. a) Spectrophotometric titration of L (c = 4.23 % 10* mol dm~®) with TBAHSOs
(c = 2.88 x 102 mol dm™) in acetonitrile at 25 <. b) Dependence of absorbance on

n(HSO4 ) / n(L) molar ratio. m experimental; — calculated.
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Figure S11. a) Spectrophotometric titration of L (c = 4.42 % 10~* mol dm~) with TBANO3
(c = 1.49 x 102 mol dm™) in acetonitrile at 25 <C. b) Dependence of absorbance on

nN(NOs ) / n(L) molar ratio. m experimental; — calculated.
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Figure S12. a) Spectrophotometric titration of L (c = 4.42 <10~ mol dm~3) with TBASCN
(c = 0.0213 mol dm™) in acetonitrile at 25 <C. b) Dependence of absorbance on
n(SCN ) / n(L) molar ratio.
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Figure S13. 'H NMR titration of L (¢ = 5.17 x 10% mol dm™3®) with TEACI
(c =2.33 <107 mol dm~3) in acetonitrile at 25 <T.
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Figure S14. 'H NMR titration of cyclopeptide L (c = 4.26 < 10™* mol dm™) with TBABr

(c =2.61 x107* mol dm™) in deuterated acetonitrile.
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Figure S15. 'H NMR titration of cyclopeptide L (¢ = 4.65 x10~* mol dm™>) with TBAH2PO4
(c =2.71 x107* mol dm™) in deuterated acetonitrile.
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Figure S16. *H NMR titration of cyclopeptide L (c = 4.19 x10~* mol dm~3) with TBAHSOs
(c =5.34 x10~° mol dm™) in deuterated acetonitrile.
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Figure S17. a) *H NMR titration of cyclopeptide L (c = 4.26 %10~ mol dm~) with TBANO3
(c = 2.67 %107 mol dm™) in deuterated acetonitrile. b) Dependence of the C-alpha proton

chemical shift on molar ratio n(NOs ) / n(L). m experimental; — calculated.
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Figure S18. a) 'H NMR titration of cyclopeptide L (¢ = 4.19 x10~* mol dm~) with TBASCN
(c=0.0178 mol dm™?) in deuterated acetonitrile. b) Dependence of the C-alpha proton chemical

shift on molar ratio n(I ) / n(L). m experimental; — calculated.
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Figure S19. a) Circular dichroism titration of L (¢ = 5.0 < 10 mol dm=) with TBABr

(c = 2.0 <102 mol dm™) in acetonitrile at 25 <C. b) Dependence of circular dichroism on

n(Cl) / n(L) molar ratio.
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Figure S20. a) Circular dichroism titration of L (¢ = 5.0 <10 mol dm3) with TBAH2PO4

(c = 0.01 mol dm™) in acetonitrile at 25 <T. b) Dependence of circular dichroism on

n(CI") / n(L) molar ratio.
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Figure S21. a) Circular dichroism titration of L (c = 5.0 %10 mol dm=3) with TBAHSO4

(c = 5.0 <10 mol dm~®) in acetonitrile at 25 <. b) Dependence of circular dichroism on

n(CI") / n(L) molar ratio.
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Figure S22. Distribution of center of mass of phenol rings and geometric center defined by
C-alpha atoms of L anion complexes in acetonitrile.
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Figure S23. a) Fluorimetric titration of L (¢ = 5.10 x 10° mol dm=) with TEACI

(c =0.308 mol dm~3) in methanol at 25 <T. b) Dependence of relative fluorescence intensity on

n(CI") / n(L) molar ratio. m experimental; — calculated.
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Figure S24. a) Fluorimetric titration of L (c
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5.22 x 10° mol dm=3) with TBAI

(c = 0.596 mol dm~3) in methanol at 25 <. b) Dependence of relative fluorescence intensity on

n(l) / n(L) molar ratio. m experimental; — calculated.
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Figure S25. a) Fluorimetric titration of L (c = 5.09 < 10° mol dm=3) with TBAH2PO4
(c =0.012 mol dm~3) in methanol at 25 <T. b) Dependence of relative fluorescence intensity on

n(H2PO4 ) / n(L) molar ratio. m experimental; — calculated.
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Figure S26. a) Fluorimetric titration of L (c = 5.09 x 10° mol dm=3) with TBAHSOa4
(c = 0.0903 mol dm=) in methanol at 25 <T. b) Dependence of relative fluorescence intensity

on n(HSO4 ) / n(L) molar ratio. m experimental; — calculated.
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Figure S27. a) Fluorimetric titration of L (c = 5.10 < 10° mol dm=3) with TBANO3"
(c = 0.60 mol dm~3) in methanol at 25 <C. b) Dependence of relative fluorescence intensity on

n(NOs ) / n(L) molar ratio. m experimental; — calculated.
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Figure S28. a) Fluorimetric titration of L (c = 5.22 x 10° mol dm=) with TBASCN
(c =0.901 mol dm~3) in methanol at 25 <T. b) Dependence of relative fluorescence intensity on

n(Br ) / n(L) molar ratio. m experimental; — calculated.
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Figure S29. Molar fluorescence spectra of L-anion complexes in methanol at 25 <C.

JAex = 260 nm, excitation slit = 10 nm, emission slit = 10 nm.
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Figure S30. a) Spectrophotometric titration of L (c = 4.04 x 10* mol dm=) with TEACI
(c = 0.301 mol dm=3) in methanol at 25 <C. b) Dependence of absorbance on

n(CI") / n(L) molar ratio. m experimental; — calculated.
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Figure S31. a) Spectrophotometric titration of L (¢ = 3.06 x 10 mol dm=%) with TBABr

© =

0.406 mol dm™) in methanol at 25 <. b) Dependence of absorbance on

n(Br )/ n(L) molar ratio. m experimental; — calculated.
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Figure S32. a) Spectrophotometric titration of L (¢ = 4.59 < 10* mol dm3) with TBAI

© =

0.596 mol dm=3) in methanol at 25 <C. b) Dependence of apsorbance on

n(l") / n(L) molar ratio. m experimental, — calculated.
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Figure S33. a) Spectrophotometric titration of L (¢ = 4.04 %< 10~* mol dm~3) with TBAHSO4
(c = 0.0451 mol dm=3) in methanol at 25 <C. b) Dependence of apsorbance on

N(HSO4 ) / n(L) molar ratio. m experimental; — calculated.
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Figure S34. a) Spectrophotometric titration of L (¢ = 3.77 % 10~* mol dm=) with TBANO3
(c = 0.60 mol dm?3) in methanol at 25 <C. b) Dependence of absorbance on

n(NOs ) / n(L) molar ratio. m experimental; — calculated.
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Figure S35. a) Spectrophotometric titration of L (c = 4.48 <10~ mol dm=3) with TBASCN

(c =

0.901 mol dm=) in methanol at 25 <C. b) Dependence of absorbance on

n(NOs ) / n(L) molar ratio. m experimental; — calculated.
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Figure S36. a) *H NMR titration of cyclopeptide L (c = 4.80 < 10~* mol dm~3) with TEACI
(c =0.0702 mol dm™3) in deuterated methanol. b) Dependence of the C-alpha proton chemical

shift on molar ratio n(CI") / n(L). m experimental; — calculated.

19



4.55 4

n(Br)/ n(Phey)
—n
aromatic H 450 . /'///7 -
o-H // b)
510.58 I 4.45 .
“. ru‘\ £ 4.40-
100.03 ’\‘M“Wl‘ﬂ\ “‘V‘\ ] - /
; A AN M JU\'NUW“J’\WJW*« = 4.35 4 /
L R
| \l | jj
‘ “\1' ‘\HH . 4304 |
291 UE I
B —— : B 4254 =
420 u
0 o). e T T T T T T
0 100 200 300 400 500
5/ ppm n(Bri) / n(L)

Figure S37. a) 'H NMR titration of cyclopeptide L (c

5.44 %< 10~* mol dm™) with TBABr

(c =0.555 mol dm™) in deuterated methanol. b) Dependence of the C-alpha proton chemical

shift on molar ratio n(Br ) / n(L). m experimental; — calculated.
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Figure S38. a) 'H NMR titration of cyclopeptide L (c = 5.44 % 10™* mol dm™) with TBAI
(c = 0.564 mol dm™) in deuterated methanol. b) Dependence of the C-alpha proton chemical

shift on molar ratio n(I ) / n(L). m experimental; — calculated.
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Figure S39. a) *H NMR titration of cyclopeptide L (¢ = 4.19 x10* mol dm) with TBAH2PO4

(c = 6.58 x 1072 mol dm™) in deuterated methanol. b) Dependence of the C-alpha proton

chemical shift on molar ratio n(H2PO4 ) / n(L). m experimental; — calculated.

n(HSO,") / n(Pheg)

93.42 ‘\ aromatic

56.12

35.67

24.16

16.34

10.69

6.70

3.24

0

)
5/ ppm

a-H

a)

s/ ppm

4,50
445
4.40 -
435
430

4254 |

420-§

20 40 60 80
n(HSO,) / n(L)

Figure S40. a) *H NMR titration of cyclopeptide L (c = 4.42 x10~* mol dm~3) with TBAHSO4

(c = 8.09 x 102 mol dm™) in deuterated methanol. b) Dependence of the C-alpha proton

chemical shift on molar ratio n(HSO4 ) / n(L). m experimental; — calculated.
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Figure S41. a) *H NMR titration of cyclopeptide L (c = 5.44 x10™* mol dm~) with TBANO3
(c = 0.557 mol dm™) in deuterated methanol. b) Dependence of the C-alpha proton chemical

shift on molar ratio n(NOs ) / n(L). m experimental; — calculated.
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Figure S42. a) 'H NMR titration of cyclopeptide L (c = 5.44 x10~* mol dm~3) with TBASCN
(c = 0.561 mol dm™3) in deuterated methanol. b) Dependence of the C-alpha proton chemical

shift on molar ratio n(SCN ) / n(L). m experimental; — calculated.
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Figure S43. Structures of a) free L and anion complexes of L with b) chloride, ¢) bromide, d)
iodide, e) dihydrogen phosphate, f) hydrogen sulfate, g) nitrate and h) thiocyanate in methanol
obtained by molecular dynamics simulations. Hydrogen atoms bound to carbon atoms of L are

omitted for clarity.
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AGP® =-19.3 kJ mol a)

I"(MeCN) + L(MeCN) » LI (MeCN)
AG° =-10kI mol* | AG°=-0.1kJ mol? AG° =-0.6 kJ mol™?
I'(MeOH) +  L(MeOH) > LI (MeOH)

AG° =-9.8 k mol*

AG® = -18.6 kJ mol b)
NOz (MeCN) + L(MeCN) » LNO3 (MeCN)
AG° = -8 kJ mol AG° =-0.1 k] mol™* AG® = 1.5 kJ mol?
NO3z (MeOH) + L(MeOH) » LNO3 (MeOH)

AG° =-9.0 kJ mol!

AG® =-16.6 ki mol c)
SCN(MeCN) + L(MeCN) » LSCN(MeCN)
AG° =-8 kJ mol™ AG° =-0.1 ki mol! AG° = 1.1 kJ mol™
SCN(MeOH) + L(MeOH) » LSCN (MeOH)

AG® =-7.4 kJ mol?

Scheme S1. Thermodynamic cycles for complexation of a) 17, b) NOz~ and ¢) SCN~ with L in

acetonitrile and methanol expressed in terms of Gibbs energies.
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