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1. Synthetic procedure for the preparation of known compounds

N-Boc-L-Tyr[CH,N(CHj3)2]-OBn!

A flask was charged with N-Boc-L-Tyr-OBn (1.11 g, 3.0 mmol) dissolved in CH2Cl2 (150 mL).
To the reaction mixture, K2CO3 (0.21 g, 1.5 mmol) and Eschenmoser's salt (0.28 g, 3.0 mmol)
were added and the reaction was stirred at rt for 5 days. When the reaction was finished, the
reaction mixture was filtered through a sinter funnel, and from the filtrate the solvent was
removed on a rotary evaporator. The product was purified by column chromatography on
aluminum oxide (IIT) using 0—5% CH3OH in CH2Clzto afford the pure product (0.72 g, 56 %)
in the form of colorless crystals.

"H NMR (CD30D, 300 MHz) é/ppm: 7.35-7.22 (m, 5H), 6.91 (dd, J= 1.6, 8.0 Hz, 1H), 6.84 (d,
J=1.6 Hz, 1H), 6.64 (d, J= 8.0 Hz, 1H), 5.12 (d, J= 12.0 Hz, 1H), 5.06 (d, J= 12.0 Hz, 1H),
4.37-4.23 (m, 1H), 3.53 (s, 2H), 2.96 (dd, J= 6.4, 13.6 Hz, 1H), 2.84 (dd, J=13.6, 8.0 Hz, 1H),
2.26 (s, 6H), 1.38 (s, 9H); *C NMR (CD3OD, 75 MHz) é/ppm: 173.7 (s, 1C), 157.8 (s, 1C),
157.7 (s, 1C), 137.1 (s, 1C), 131.1 (d, 2C), 130.5 (d, 3C), 129.5 (d, 1C), 129.3 (d, 1C), 128.6
(s, 1C), 123.5 (s, 1C), 116.6 (d, 1C), 80.6 (s, 1C), 67.8 (t, 1C), 62.4 (t, 1C), 56.9 (d, 1C), 44.7
(g, 2C), 37.9 (t, 1C), 28.6 (q, 3C).

TFAxH-L-Tyr[CH,N(CH3),xTFA]-OBn'

N-Boc-L-Tyr[CH2N(CH3)2]-OBn (335 mg, 0.8 mmol) was dissolved in CH2Cl> (3 mL).
TFA/CH2Cl2 (1:1, 4 mL) was added and the reaction mixture was stirred at rt 2 h. The solvent
was removed by distillation in vacuum to afford oily product quantitatively.

"H NMR (CDs0D, 300 MHz) §/ppm: 7.41-7.28 (m, 5H), 7.14-7.09 (m, 2H), 6.86 (d, J= 8.8 Hz,
1H), 5.26 (d, J=11.5 Hz, 1H), 5.20 (d, J= 11.5 Hz, 1H), 4.31 (dd (t), J= 7.0 Hz), 4.22 (d, J=
12.9 Hz, 1H), 4.13 (d, J= 12.9 Hz, 1H), 3.15 (d, J= 7.5 Hz, 2H), 2.79 (d, J= 7.5 Hz, 6H); 1*C
NMR (CDsOD, 75 MHz) J/ppm: 169.9 (s, 1C), 157.5 (s, 1C), 136.2 (s, 1C), 134.4 (d, 1C),
134.0 (d, 1C), 129.9 (d, 1C), 129.8 (d, 2C), 129.7 (d, 2C), 126.6 (s, 1C), 118.0 (s, 1C), 117.0
(d, 1C), 69.3 (t, 1C), 58.2 (t, 1C), 55.2 (d, 1C), 43.2 (q, 2C), 36.5 (t, 1C).

N-Boc-L-Trp-OSu?

N-Boc-L-Trp (5.00 g, 16.4 mmol), N-hydroxysuccinimide (NHS, 2.07 g, 18.0 mmol) and N,N'-
dicyclohexylcarbodiimide (DCC, 3.72 g, 18.0 mmol) were dissolved in CH2Cl2 (40 mL). The
reaction mixture was stirred for 2 h and cooled by an ice bath, and after that kept in a refrigerator

overnight. The precipitate was filtered off and the solvent was removed on a rotary evaporator.
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The residue was suspended in EtOAc (100 mL) and left to stand in a refrigerator. After
filtration, the solution was washed with aqueous Na>COs (0.5 M, 100 mL), HCI (0.5 M, 100
mL) and water (100 mL). The organic solution was dried over anhydrous MgSOu, filtered and
the solvent was removed on a rotary evaporator to afford yellowish product (6.07 g, 89%),
which was used in the next step without purification.

'"H NMR (CD30D, 300 MHz) é/ppm: 7.58 (d, J = 7.5 Hz, 1H), 7.33 (d, J = 8.0 Hz, 1H), 7.22
(br. s, 1H), 7.10 (dd (t), /= 8.0 Hz, 1H), 7.03 (dd (t), /= 8.0 Hz, 1H), 4.80 (dd, /= 5.0, 8.0 Hz,
1H), 3.47 (dd, J=5.0, 14.7 Hz, 1H), 3.22 (dd, J = 8.0, 14.7 Hz, 1H), 2.84 (s, 4H), 1.36 (s, 9H).

N-Boc-L-Trp- L-Trp-OH3

A solution of N-Boc-L-Trp-OSu (2.21 g, 5.5 mmol) in THF (25 mL) was added slowly to the
suspension of L-Trp (1.02 g, 5.0 mmol) and NaHCOs3 (0.84 g, 10.0 mmol) in a mixture of THF
and H20 (1:1, 48 mL). The reaction mixture was stirred at rt for 3 days. THF was removed on
a rotary evaporator and the aqueous residue acidified with HC1 (0.5 M) to pH 2-3. An extraction
with EtOAc (3x50 mL) was carried out, the extracts were dried over anhydrous Na>SOu, filtered
and the solvent was removed on a rotary evaporator to afford product in the form of colorless
solid (2.34 g, 95%).

'H NMR (CD30D, 300 MHz) §/ppm: 7.57 (d, J = 7.9 Hz, 1H), 7.32 (dd (t), J = 7.9 Hz, 3H),
7.13-6.96 (m, 5H), 6.90 (dd (t), /= 6.5 Hz 1H), 4.77-4.67 (m, 1H), 4.37-4.27 (m, 1H), 3.25-
3.13 (m, 3H), 3.09-2.97 (m, 1H), 1.28 (s, 9H); *C NMR (CD30D, 75 MHz) §/ppm: 174.9 (s,
1C), 174.4 (s, 1C), 157.4 (s, 1C), 138.1 (s, 1C), 137.9 (s, 1C), 128.9 (s, 1C), 128.8 (s, 1C), 124.7
(d, 10), 124.5 (d, 1C), 122.42 (d, 1C), 122.40 (d, 1C), 119.85 (d, 1C), 119.81 (d, 1C), 119.4 (d,
1C), 119.2 (d, 1C), 112.3 (d, 1C), 112.2 (d, 1C), 110.9 (s, 1C), 110.4 (s, 1C), 80.7 (s, 1C), 56.7
(d, 1C), 54.6 (d, 1C), 28.9 (t, 1C), 28.5 (q, 3C), 28.3 (t, 1C).

N-Boc-L-Trp-L-Trp-OSu?

N-Boc-L-Trp-L-Trp (0.96 g, 2.0 mmol), NHS (0.25 g, 2.2 mmol) and DCC (0.34 g, 2.2 mmol)
were dissolved in CH2Clz (15 mL). The reaction mixture was stirred for 2 h and cooled by an
ice bath, and after that kept in a refrigerator overnight. The reaction mixture was washed with
aqueous Na2CO3 (0.5 M, 75 mL), HCI (0.5 M, 75 mL) and water (75 mL). The organic solution
was dried over anhydrous Na>SOs, filtered and the solvent was removed on a rotary evaporator
to afford product in the form of colorless solid (0.70 g, 60%), which was used in the next step

without purification.
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'H NMR (CDsOD, 300 MHz) &/ppm: 7.55 (d, J = 7.7 Hz, 1H), 7.37-7.26 (m, 2H), 7.20 (br. s,
1H), 7.14-6.80 (m, 6H), 5.13 (dd (t), J = 6.1 Hz, 1H), 4.37-4.25 (m, 1H), 3.35-3.00 (m, 4H),
2.81 (s, 4H), 1.25 (s, 9H).

Synthesis of tripeptides — general procedure

A solution of N-Boc-L-Trp-L-Trp-OSu (387 mg, 0.65 mmol) in THF-u (6 mL) was added
slowly to a suspension of the salt TFAXH-L-Tyr-OBn or TFAxH-L-Phe-OBn (0.6 mmol) and
NaHCOs3 (252 mg, 3.0 mmol) in a mixture of THF and H20 (1:1, 12 mL). The reaction mixture
was stirred at rt over 3 days. THF was removed on a rotary evaporator and the aqueous residue
was acidified by HCI1 (0.5 M) to the pH value of 2-3. The extraction with EtOAc (3%x50 mL)
was carried out and the extracts were dried over anhydrous sodium sulfate. After filtration, the
solvent was removed on a rotary evaporator and the crude residue was purified on a column of

silica gel using CH3OH/CH2Cl2 (1520%) as eluent to afford the pure oily product.

N-Boc-L-Trp- L-Trp-L-Phe-OBn (1)°

Prepared according to the general procedure from N-Boc-L-Trp-L-Trp-OH (387 mg, 0,65
mmol) and TFAXH-L-Phe-OBn (0.24 g, 0.6 mmol). After column chromatography, the oily
product was obtained (0.25 g, 30%).

'H NMR (CD30OD, 300 MHz)é/ppm: 7.56 (d, J= 8.0 Hz, 1H), 7.36 (d, J= 8.4 Hz, 1H), 7.33-
7.26 (m, 4H), 7.24-7.18 (m, 2H), 7.18-7.12 (m, 4H), 7.12-7.07 (m, 2H), 7.05-6.97 (m, 4H),
6.93-6.86 (m, 1H), 6.82 (br. s, 1H), 5.04 (d, J= 12.0 Hz, 1H), 4.98 (d, J= 12.0 Hz, 1H), 4.61-
4.52 (m, 2H), 4.23 (dd (t), /= 5.6 Hz, 1H), 3.18-3.02 (m, 3H), 2.97-2.87 (m, 1H), 2.83-2.67 (m,
2H), 1.22 (s, 9H); 3*C NMR (CD30D, 150 MHz) é/ppm: 174.3 (s, 1C), 173.4 (s, 1C), 172.1 (s,
1C), 138.1 (s, 1C), 138.0 (s, 1C), 137.7 (s, 1C), 137.0 (s, 1C), 130.2 (d, 2C), 129.5 (d, 4C),
129.4 (d, 2C), 129.3 (d, 1C), 128.9 (s, 1C), 128.8 (s, 1C), 127.9 (d, 1C), 124.9 (d, 1C), 124.8
(d, 10C), 122.6 (d, 1C), 122.5 (d, 1C), 120.0 (d, 2C), 119.5 (d, 1C), 119.2 (d, 1C), 112.4 (d, 2C),
110.7 (s, 1C), 110.0 (s, 1C), 80.9 (s, 1C), 67.9 (t, 1C), 57.1 (d, 1C), 55.6 (d, 1C), 55.1 (d, 1C),
38.6 (t, 1C), 28.6 (t, 1C),28.5 (q, 3C), 28.1 (t, 1C).

N-Boc-L-Trp-L-Trp-L-Tyr-OBn (2)°

Prepared according to the general procedure from N-Boc-L-Trp-L-Trp-OH (387 mg, 0.65
mmol) and TFAXH-L-Tyr-OBn (0.23 g, 0.6 mmol). After column chromatography, the oily
product was obtained (0.13 g, 30%).
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'H NMR (CD;0D, 300 MHz)d/ppm: 7.56 (d, J= 7.8 Hz, 1H), 7.39-7.24 (m, SH), 7.24-7.16 (m,
1H), 7.16-6.96 (m, 6H), 6.96-6.76 (m, 4H), 6.62 (d, J= 8.4 Hz, 2H), 5.03 (d, J= 13.0 Hz, 1H),
4.99 (d, J= 13.0 Hz, 1H), 4.60-4.46 (m, 2H), 4.24 (dd (1), J= 6.5 Hz, 1H), 3.19-3.02 (m, 3H),
2.87-2.65 (m, 3H), 1.22 (s, 9H); '3C NMR (CDsOD, 75 MHz) &/ppm: 174.6 (s, 1C), 173.5 (s,
1C), 172.5 (s, 1C), 157.4 (s, 1C), 138.04 (s, 1C), 138.00 (s, 1C), 137.0 (s, 1C), 131.4 (d, 2C),
129.5 (d, 2C), 129.3 (d, 1C), 129.2 (d, 1C), 128.8 (s, 1C), 128.7 (d, 1C), 128.3 (s, 1C), 124.7
(d, 10), 124.6 (d, 1C), 122.5 (d, 2C), 120.0 (d, 1C), 119.9 (d, 1C), 119.44 (d, 1C), 119.40 (d,
1C), 116.3 (d, 1C), 112.3 (d, 2C), 110.9 (s, 1C), 110.3 (s, 1C), 80.7 (s, 1C), 67.4 (t, 1C), 57.5
(d, 1C), 55.8 (d, 1C), 55.1 (d, 1C), 37.8 (t, 1C), 29.0 (t, 1C), 28.7 (q, 3C), 28.5 (t, 1C).

Removal of Boc — general procedure

Tripeptide 1-3 (0.03 mmol) was disolved in anhydrous EtOAc to which a saturated solution of
HCl in EtOAc was added (5 M, 1 mL). The reaction mixture was stirred 1 h at rt and the solvent
was removed in vacuum. The remaining crystals were washed with Et2O and dried on a rotary
evaporator. The product was purified by preparative TLC on silica gel using 20%

MeOH/CH2Cl: as eluent or by semipreparative HPLC.

HCIXH-L-Trp-L-Trp-L-Phe-OBn (1xHCI)?

Prepared according to the general procedure from 1 (20 mg, 0.03 mmol) giving the oily product
(10 mg, 55%).

'H NMR (CD30D, 300 MHz)é/ppm: 7.64 (d, J= 8.1 Hz, 1H), 7.58 (d, J= 7.8 Hz, 1H), 7.37 (dd
(t), J= 8.1 Hz, 2H), 7.33-7.27 (m, 3H), 7.26-7.21 (m, 3H), 7.20-7.15 (m, 3H), 7.14-7.05 (m,
6H), 7.04-6.96 (m, 3H), 5.08 (d, J= 12,1 Hz, 1H), 5.02 (d, J= 12,1 Hz, 1H), 4.73 (dd (t), J= 7.0
Hz, 1H), 4.65 (dd, J=6.4, 7.8 Hz, 1H), 4.07 (dd, J=5.6, 8.7 Hz, 1H), 3.21 (dd, J=6.4, 14.7 Hz,
1H), 3.15-3.02 (m, 3H), 2.94 (dd, J= 7.8, 13.7 Hz, 1H);'*C NMR (CD30D, 150 MHz) é/ppm:
173.2 (s, 1C), 172.3 (s, 1C), 169.8 (s, 1C), 138.3 (s, 1C), 138.1 (s, 1C), 137.8 (s, 1C), 136.9 (s,
1C), 130.4 (d, 1C), 129.5 (d, 3C), 129.4 (d, 1C), 128.7 (s, 1C), 128.2 (s, 1C), 127.9 (d, 1C),
125.8 (d, 1C), 124.8 (d, 1C), 122.9 (d, 1C), 122.5 (d, 1C), 120.3 (d, 1C), 119.8 (d, 1C), 119.4
(d, 1C), 119.3 (d, 1C), 119.1 (d, 1C), 112.6 (d, 1C), 112.4 (d, 1C), 110.5 (s, 1C), 107.9 (s, 1C),
68.0 (t, 1C), 55.55 (d, 1C), 55.53 (d, 1C), 54.7 (d, 1C), 38.4 (t, 1C), 29.2 (t, 1C), 28.9 (t, 1C).

HCIXH-L-Trp-L-Trp-L-Tyr-OBn (2xHCI)?
Prepared according to the general procedure from 2 (20 mg, 0.03 mmol) giving the oily product
(11 mg, 61%).
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H NMR (CDsOD, 600 MHz)8/ppm: 7.61 (d, J= 8.0 Hz, 1H), 7.44 (d, J= 8.0 Hz, 1H), 7.36 (d,
J= 8.0 Hz, 1H), 7.34-7.29 (m, 4H), 7.22 (dd, J= 1.8, 7.0 Hz, 2H), 7.11 (dd(t), J= 7.5 Hz 1H),
7.09-7.05 (m, 2H), 7.02 (dd(t), J= 7.5 Hz 1H), 6.97-6.93 (m, 2H), 6.85 (d, J= 8.3 Hz, 2H), 6.65
(d, J= 8.3 Hz, 2H), 5.05 (d, J= 12.0 Hz, 1H), 5.03 (d, J= 12.0 Hz, 1H), 4.69 (dd(t), J= 6.9 Hz,
1H), 4.57 (dd(t), J= 7.0 Hz, 1H), 3.85 (dd(t), J=6.5 Hz, 1H), 3.21 (dd, J=5.5, 14.6 Hz, 1H),
3.10-3.00 (m, 4H), 2.91 (dd, J=6.5, 14.0 Hz, 1H), 2.82 (dd, J=7.4, 14.0 Hz, 1H); '*C NMR
(CD30D, 150 MHz) &/ppm: 176.2 (s, 1C), 173.5 (s, 1C), 172.4 (s, 1C), 157.4 (s, 1C), 138.2 (s,
1C), 138.0 (s, 1C), 131.4 (d, 2C), 129.52 (d, 2C), 129.51 (d, 2C), 129.3 (d, 1C), 128.85 (s, 1C),
128.83 (s, 1C), 128.2 (s, 1C), 125.0 (d, 1C), 124.8 (d, 1C), 122.6 (d, 1C), 122.4 (d, 1C), 120.0
(d, 1C), 119.8 (d, 1C), 119.5 (d, 1C), 119.4 (d, 1C), 116.3 (d, 1C), 112.4 (d, 1C), 112.3 (d, 1C),
110.6 (s, 1C), 110.3 (s, 1C), 67.9 (t, 1C), 56.1 (d, 1C), 55.5 (d, 1C), 55.0 (d, 1C), 37.7 (t, 1C),
31.1(t, 1C), 28.8 (t, 1C).

HPLC analysis and separation
Analysis of the samples was performed by HPLC on a Phenomenex Luna C18

Table S1. The following method was used:

¢t/ min B (%)
0 100
10 100
20 0

30 0

A: CH30H, 100 %
B: CH30H-H20 (1:1 v/v) + TFA, 0.1%

Flow rate: 1 mL/ min.
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Semipreparative HPLC separation on a Phenomenex Jupiter C18 Su 300A column

Table S2. The following method was used:

¢t/ min B (%)
0 100
20 100
40 0

60 0

A: CH30H, 100 %
B: CH30H-H20 (1:1 v/v) + TFA, 0.1%

Flow rate: 1 mL/ min.

Determination of the quantum vield of photomethanolysis

The number of absorbed photons for the KIOs/KI was calculated from:

n(absorbed photons) = A XV,
Eygy X I XD, (S1)

where:

AA3s2 absorbance difference at 352 nm for the irradiated and non-irradiated
sample

Vire volume of the solution which was irradiated

€352 molar absorption coefficient for Is™ in solution which contains iodides
and iodates, 27600 M~' cm’!

[ length of the optical path (1 cm in all experiments)

Drit. quantum yield (®2s54= 0.74), the precise value was calculated from S2

c(I") = A300/1.061

and S3 (depending on the iodine concentration and temperature)

[M] (S2)

@i =0.75 x [1 +0.02(T - 20.7)] x [1+0.23(c(T) - 0.577)] (S3)
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For the absorbances in the range 0.4-0.8 the number of absorbed photons was calculated

according to:

n(absorbed photons) = n(total photons) x (1-7) (S4)

The quantum yield for the photohydrolysis was calculated according to:

Ay, - Vi, - x(photoproduct),p,
&,5, - £ - n(total photons) - (1-7s,)

(S5)
where:

x(photoproduct)urLc conversion of reactant to photoproduct determined by HPLC

1254 transmittance of light at 254 nm
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2. UV-vis and fluorescence data
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Fig. S1. Absorption spectrum (left) and emission spectrum (4dex = 280 nm) of 1 in CH3CN.
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Fig. S3. Dependence of the normalized fluorescence spectra (Aex = 280 nm) of 1 (5x107 -
2x10°M), in aqueous solution in the presence of sodium cacodylate buffer (pH 7.0, 50 mM).
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Fig. S6. Absorption spectrum (left) and emission spectrum (dex = 280 nm) of 3 in CH3CN.
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Fig. S8. Normalized fluorescence spectra (Aex =280 nm) of 3 in CH3CN, EtOAc and THF (left),
and comparison of the fluorescence spectra of 3 in CH3CN and 3xHCI in CH3CN-H20 (1:9),
sodium cacodilate buffer (50 mM, pH = 7.0).

Fluorescence quantum yield was calculated according to:

n\% I 1-10"4R

Pr = Dper (—) iR (S6)

nR

®r and Orer — fluorescence quantum yield of compound and the reference;
n and nr — refractive index of the solvent in which compound or the reference was dissolved;
A and Ar — absorbance of the compound and the reference at the excitation wavelength;

I and Ir — area under emission curve of the compound and the reference.
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Fluorescence decays were obtained with time-correlated single-photon counting method on a

FS5 Edinburgh Instruments spectrometer equipped for time correlated single photon counting

method (TC-SPC). Pulsed LEDs at 280 was used for the excitation (pulse duration = 800 ps).

Fluorescence signals were monitored over 1023 channels with the time increment of = 20

ps/channel. The decays were collected until they reached 3000 counts in the peak channel. The

histograms were analyzed by a nonlinear least-squares deconvolution method using. The

quality of the fit was judged by the reduced * being close to unity and the random distribution

of the weighted residuals. Fluorescence decays were fit to a sum of exponentials using the

following

expression:

F(t) = a;exp (—%) + a, exp (—é) + a; exp(

10004

I
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Fig. S9. Decay of fluorescence for 1 (left) and 2 (right) in CH3CN at 370 nm upon excitation at

280 nm; bottom panels show weighted residuals between the experimental and fitted values.
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Fig. S10. Decay of fluorescence for 3 (left) in CH3CN and 3xHCI (right) in CH3CN-H20 (1:9)

at 370 nm upon excitation at 280 nm; bottom panels show weighted residuals between the

experimental and fitted values.
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3. Laser Flash Photolysis
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Fig. S11. UV-vis spectra of tripeptide 3 in CH3CN (c = 6.1x107> M) before and after the LFP
experiment.
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Fig. S12. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 3
in CH3CN (c = 6.1x10° M), excited at 266 nm, 4266 = 0.28, laser power = 18 mJ/pulse.
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Fig. S13. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 3
in CH3CN (c = 6.1x10 M), excited at 266 nm, 4266 = 0.28, laser power = 18 mJ/pulse.
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Fig. S14. Decay of transient absorption at 380 nm for Ar-purged (left) and O2-purged (right)

solution of 3 in CH3CN (c = 6.1x10 M), excited at 266 nm, 4266 =

0.003
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Fig. S15. Decay of transient absorption at 380 nm for Ar-purged (left) and O2-purged (right)

solution of 3 in CH3CN (c =

6.1x10° M), excited at 266 nm, 4266 = 0.28.

S15



25—
2.0 /
— before LFP
—— after LFP Ar-purged
1.5+ —— after LFP O,-purged
<
1.0
0.5 N\ ,
N\ T
=T\
0.0 , e
200 250 300 350

Wavelength / nm

Fig. S16. UV-vis spectra of tripeptide 3 (¢ = 6.1x10° M) in CH3CN-H20 (1:1 v/v, in the
presence of phosphate buffer ¢ = 50 mM, pH = 7.0) before and after the LFP experiment.
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Fig. S17. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 3
(¢ = 6.1x10"° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50 mM, pH
=17.0), excited at 266 nm, 4266 = 0.30, laser power ~ 18-19 mJ/pulse.
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Fig. S18. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 3
(c = 6.1x10” M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50 mM, pH
=17.0), excited at 266 nm, 4266 = 0.30, laser power 18-19 mJ/pulse.
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Fig. S19. Decay of transient absorption at 400 nm for Ar-purged (left) and O2-purged (right)
solution of 3 (¢ = 6.1x10” M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ =
50 mM, pH = 7.0), excited at 266 nm, 4266 = 0.30.
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Fig. S20. Decay of transient absorption at 380 nm for Ar-purged (left) and Oz-purged (right)
solution of 3 (¢ = 6.1x10”° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ =
50 mM, pH = 7.0), excited at 266 nm, 4266 = 0.30.
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Fig. S21. UV-vis spectra of tripeptide 3xHCI (¢ = 9.5x10° M) in CH3CN-H20 (1:1 v/v, in the
presence of phosphate buffer ¢ = 50 mM, pH = 7.0) before and after the LFP experiment.
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Fig. S22. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of
3xHCI (¢ = 9.5%10” M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50
mM, pH = 7.0), excited at 266 nm, 4266 = 0.30, laser power = 19 mJ/pulse.
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Fig. S23. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of
3xHCI (c = 9.5%10° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50
mM, pH = 7.0), excited at 266 nm, 4266 = 0.30, laser power = 19 mJ/pulse.
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Fig. S24. Decay of transient absorption at 380 nm for Ar-purged (left) and O2-purged (right)
solution of 3xHCI (¢ = 9.5x10° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate
buffer ¢ = 50 mM, pH = 7.0), excited at 266 nm, 4266 = 0.30, laser power =~ 19 mJ/pulse.

0.005
——exp
0.004 —o—fit
i
0.003 |
< ; “‘ ‘H“‘ ‘“ \“ “\‘\M‘H H“H ‘l‘ i
3 ‘ WP il \‘I\ i il H\ y‘
0.002{ | 1
| H
H L

i |
1 (il | i M fit ! Ol
0.00 ‘“ “ m\ ‘H‘ H‘V \‘\ ‘mm“\h‘ il “ “ \M ‘\ H H
‘\ \“ ‘ “ I \H‘W ‘ i

20 60

0.000

40 80

Time / us

Fig. S25. Decay of transient absorption at 400 nm for Ar-purged solution of (¢ = 9.5x10° M)
in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50 mM, pH = 7.0), excited at
266 nm, 4266 = 0.30, laser power = 19 mJ/pulse.
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Fig. S26. Decay of transient absorption at 400 nm for Ar-purged (left) and Oz-purged (right)
solution of 3xHCI (c = 9.5x10° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate
buffer ¢ = 50 mM, pH = 7.0), excited at 266 nm, 4266 = 0.30, laser power =~ 19 mJ/pulse.
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Fig. S27. UV-vis spectra of tripeptide 2 in CH3CN (c = 2.95x107> M) before and after the LFP
experiment.
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Fig. S28. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 2
in CH3CN (c = 2.95x107° M), excited at 266 nm, 4265 = 0.3 1, laser power = 19 mJ/pulse.
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Fig. S29. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 2
in CH3CN (c = 2.95x107° M), excited at 266 nm, 4265 = 0.31, laser power = 19 mJ/pulse.
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Fig. S30. Transient absorption spectra of optically matched (4266 = 0.30) O2-purged solution of
3 in CH3CN (¢ = 6.1x10”> M) and 2 in CH3CN (c = 2.95x10” M). The spectra were measured
with a delay of 600 ns, laser power = 19 mJ/pulse.
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Fig. S31. Decay of transient absorption at 380 nm for Ar-purged (left) and O2-purged (right)
solution of 2 in CH3CN (c = 2.95x10° M), excited at 266 nm, 4266 = 0.28.

In the Ar-purged CH3CN solution of 2 we detected several transients with the lifetimes of 23+2
ns, 1.1 £0.1 ps, 13+ 1 ps and 120 +40 ps. In the O2-purged solution we detected transients with
lifetimes 19+1 ns, 12 + 2 ps and 55 £ 10 ps. The transient with the lifetime of 1.1 ps may
therefore be assigned to the triplet excited state. The other transients were not assigned. A very
long-lived transient, which was detected from 3 and tentatively assigned to QM here was not
detected. Additional transient was detected at 2> 500 nm with 7= 9-12 ps, that was not quenched
by Oq. It was tentatively assigned to Trp radical-cation, since it was not detected in the aqueous

solvent (vide infra), and based on the literature precedent.
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Fig. S32. UV-vis spectra of tripeptide 2 (¢ = 3.2x10°> M) in CH3CN-H20 (1:1 v/v, in the
presence of phosphate buffer ¢ = 50 mM, pH = 7.0) before and after the LFP experiment.
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Fig. S33. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 2
(¢ =3.2x10"° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50 mM, pH
=17.0), excited at 266 nm, 4266 = 0.30, laser power =~ 18 mJ/pulse.
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Fig. S34. Transient absorption spectra of Ar-purged (left) and O2-purged (right) solution of 2
(¢ =3.2x10"° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ = 50 mM, pH
=17.0), excited at 266 nm, 4266 = 0.30, laser power =~ 18 mJ/pulse.
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Fig. S35. Decay of transient absorption at 360 nm for Ar-purged (left) and O2-purged (right)
solution of 2 (¢ = 3.2x10° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ =
50 mM, pH = 7.0), 4266 = 0.30, laser power = 18 mJ/pulse.
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Fig. S36. Decay of transient absorption at 360 nm for Ar-purged (left) and Oz2-purged (right)
solution of 2 (¢ = 3.2x10° M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate buffer ¢ =
50 mM, pH = 7.0), 4266 = 0.30, laser power ~ 18 mJ/pulse.

In the Ar-purged CH3CN-H20 solution of 2 we detected several transients with the lifetimes of
1443 ns, 500100 ns, 13 £ 1 ps and 600 +£300 ps, and none of the transients was quenched by
2. Thus, in the O2-purged solution, similar transients were detectedwith lifetimes 15+5 ns, 1.1
+ 0.1 ps and 900 £ 500 ps. The transients at at A> 500 nmwere not detected, in agreement with
their assignment to Trp radical cation which in aqueous solution very readily deprotonates to
the N-centered radical, for which quenching by O: is also not anticipated. Thus, the long-lived
transient can plausibly be assigned to the Trp radical. Due to concomitant formation of Trp
radical and QM-3 the detection of 3 was more difficult and the spectra of 2 and 3 in aqueous

solution are more similar (Fig S35).
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Fig. S37. Transient absorption spectra of optically matched (4266 = 0.30) O2-purged solution of

3(c=6.1x10°M) and 2 (c = 3.2x10”> M) in CH3CN-H20 (1:1 v/v, in the presence of phosphate
buffer ¢ = 50 mM, pH = 7.0). The spectra were measured 600 ns after the laser pulse at 266 nm,

laser power = 19 mJ/pulse.
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4. Noncovalent binding to polynucleotides

logKa =5.7

.
.

Rel. Fluo. Int. (375 nm)

Relative Fluorescence Intensity
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Fig. S38. Left: Fluorescence titration of 1XxHCI (¢ = 3.3x10% M, Jexc = 300 nm) with ct-DNA
(c = 1.2x10°%- 6.7x1075 M); in cacodylate buffer (pH 7.0, 50 mM at 25 °C) with 20% DMSO.
Right: Dependence of the fluorescence intensity at 375 nm on the ct-DNA concentration; dots

are experimental values and the red line is calculated fit according to the Scatchard model.
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Fig. S39. Left: Fluorescence titration of 2xHCI (¢ = 2.4x10% M, Jexc = 295 nm) with ct-DNA
(c = 1.2x10%- 6.7x1075 M); in cacodylate buffer (pH 7.0, 50 mM at 25 °C) with 20% DMSO.
Right: Dependence of the fluorescence intensity at 359 nm on the ct-DNA concentration; dots

are experimental values and the red line is calculated fit according to the Scatchard model.
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Fig. S40. Fluorescence titration of 2xHCI (¢ = 3.9x10°° M, Aexe = 295 nm) with poly dAdT -
poly dAdT in cacodylate buffer (pH 7.0, 50 mM at 25 °C). Small emission changes in opposite
directions (quenching at r[dye]/[DNAJ]>1 and emission increase for r <0.5) did not allow

processing of data by Scatchard model.
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Fig. S41. LEFT: Fluorescence titration of 2xHCI (¢ = 3.0x10° M, Jexc = 295 nm) with poly
dGdC - poly dGdC in cacodylate buffer (pH 7.0, 50 mM at 25 °C); RIGHT: dependence of the
fluorescence intensity (normalized to starting emission) at Aem = 359 nm on the
c(polynucleotide), dots are experimental values and the line represents calculated fit to the

Scatchard model, with the fixed value of n = [bound 2xHCI]/[polynucletide] = 0.3.
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Fig. S42. LEFT: Fluorescence titration of 2xHCI (¢ = 3.0x10°® M, Aexe = 295 nm) with poly A
- poly U in cacodylate buffer (pH 7.0, 50 mM at 25 °C); RIGHT: dependence of the fluorescence
intensity (normalized to starting emission) at Aem = 359 nm on the c(polynucleotide), dots are
experimental values and the lines represent calculated fit to the Scatchard model, with the fixed

value of n = [bound 2xHCI]/[polynucleotide] = 0.3.
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Fig. S43. Fluorescence titration of 3XHCI (¢ = 3.0x10 M, Aexe = 295 nm) with poly dAdT —
poly dAdT in cacodylate buffer (pH 7.0, 50 mM at 25 °C); dependence of the fluorescence
intensity at Aem = 380 nm (normalized to starting emission) on the c(polynucleotide) is shown

in Fig. 3.
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Relative Fluorescence Intensity
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Fig. S44. Fluorescence titration of 3XHCI (¢ = 3.0x10°% M, Aexc = 295 nm) with poly dGdC —
poly dGdC in cacodylate buffer (pH 7.0, 50 mM at 25 °C); dependence of the fluorescence

intensity at Aem = 380 nm (normalized to starting emission) on the c(polynucleotide) is shown

in Fig. 3.

Relative Fluorescence Intensity

T T T T T ' .
350 400 450 500
Wavelength / nm

Fig. S45. Fluorescence titration of 3xHCI (c = 3.0x10°mol dm™, Zexc = 295 nm) with poly A —
poly U in cacodylate buffer (pH 7.0, 50 mM at 25 °C); dependence of the fluorescence intensity
at Aem = 380 nm (normalized to starting emission) on the c(polynucleotide) shown in Fig. 3.

Done in cacodylate buffer (pH 7.0, /=50 mM, at 25 °C).
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Fig. S46. Left: Fluorimetric titration of 3xHCI (¢ = 3.0x10° M, dexc = 280 nm) with poly dAdT
- poly dAdT (¢ =1.2x10 - 6.7x10”° M); in cacodylate buffer (pH 7.0, 50 mM, at 25 °C). Right:
Dependence of the fluorescence intensity at 359 nm on the polynucleotide concentration; dots
are experimental values and the red line is calculated fit according to the Scatchard model, with

the fixed value of n = [3xHCI]/[dAdT] = 0.4.
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Fig. S47. Left: Fluorimetric titration of 3xHCI (¢ = 3.0x10 M, Aexe = 280 nm) with poly dGdC
- poly dGAC (¢ =1.2x10° - 6.7x107° M); in cacodylate buffer (pH 7.0, 50 mM, at 25 °C). Right:
Dependence of the fluorescence intensity at 359 nm on the polynucleotide concentration; dots

are experimental values and the red line is calculated fit according to the Scatchard model. Data
could not be fit to the model with the fixed value of n = [3xHCI]/[dAdT] < 1.
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Fig. S48. Left: Fluorimetric titration of 3XxHCI (¢ = 3.0x10% M, Jexc = 280 nm) with polyA-
poly U (c = 1.2x10° - 6.7x10”° M); in cacodylate buffer (pH 7.0, 50 mM, at 25 °C). Right:
Dependence of the fluorescence intensity at 359 nm on the poly A — poly U concentration; dots

are experimental values and the red line is calculated fit according to the Scatchard model with

the fixed value of n = [3xHCI]/[poly A — poly U] = 0.4.
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The effect to the polynucleotide melting temperature is defined as:

ATm = Tm (complex) - Tm (ct-DNA) (S8)
0504 = oA anaansd
® GtDNA+3xHCI 240
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Fig. S49. Thermal denaturation of ct-DNA (c = 3x10” M), in the presence of 3xHCI at ratio
r[3xHCI] / [polynucleotide]=0.3, at pH = 7.0, cacodylate buffer (50 mM), and after
irradiation of ct-DNA and 3 (300 nm, 5 min).

Table S3. The ATm values® of ct-DNA upon the addition of 3xHCI at pH 7.0 (sodium cacodylate
buffer, /= 0.05 M) and upon irradiation (300 nm, 8 lamps, 5 min).

Compound/condition ATm/°C
3xHCI (dark) 0.5
3xHCI + hv 2.2

@ Error in ATm : £ 0.5°C; The melting temperature was determined from the inflection point of

the dependence of absorbance on temperature.[*[3xHCI] / [ct-DNA]= 0.3.
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CD experiments
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Fig. S50. CD spectra of ct-DNA (c = 4.0x10° M), 1xHCI and their mixture at r[1xHCI]/[ct-
DNA] = 1. The measurement was performed in cacodylate buffer / 20% DMSO (pH 7.0, 50
mM, at 25 °C).

o 7
@ ]
g, (VS
—
8 19 — Gt-DNA 4x10° M
] — 2xHCI
2 2xHCI CtDNA T = 1

220 ' 240 ' 2f|30 ' 2é0 ' 360 ' 3é0 ' 3£|10
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Fig. S51. CD spectra of ct-DNA (c = 4.0x10° M), 2xHCI and their mixture at r[2xHCI]/[ct-
DNA] = 1. The measurement was performed in cacodylate buffer / 20% DMSO (pH 7.0, 50
mM, at 25 °C).
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—— dAdT 3XHCI 0.1
—— dAdT 3XHCI 0.2
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Fig. S52. CD spectra of poly dAdT — poly dAdT (c = 2.0x10° M) in the presence of different
ratios r[3xHCI]/[AT-DNA]. The measurement was performed in cacodylate buffer / 20%
DMSO (pH 7.0, 50 mM, at 25 °C).
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——dGdC 3xHCI 0.5
——dGdC 3xHCI0.7
——dGdC 3xHCI0.7 h
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Fig. S53. CD spectra of poly dGdC — poly dGdC (c = 2.0x107°> M) in the presence of different

ratios r[3xXHCI]/[GC-DNA]. The measurement was performed in cacodylate buffer (pH 7.0, 50
mM, at 25 °C).
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Fig. S54. CD spectra of poly A — poly U (¢ = 2.0x10”°> M) in the presence of different ratios

r[3xHCI]/[AU-RNA]. The measurement was performed in cacodylate buffer (pH 7.0, 50 mM,
at 25 °C).
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5. Covalent binding to oliconucleotides
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Fig. S55. Thermal denaturation of dGi2-dCi2 and dA10-dT10 (¢ = 2.0 x 10> M) in ammonium
acetate buffer (pH = 7.0, 100 mM). The measured 7m for dGi2-dCi2 is 40 °C, and for dA1o-dT1o
is 22 °C.

CD / mdeg

-4 T T T T T T T T T T T
220 240 260 280 300 320 340
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Fig. S56. CD spectra of dGi2-dCi2 and dA10-dT10 (¢ = 2.0 x 10 M) in ammonium acetate buffer
(pH = 7.0, 100 mM) at 25 °C.
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Analyses of the solutions containing annealed oligonucleotides and 3xHCI were performed on
a Shimadzu HPLC equipped with a dyode array detector and a PLRP-S 5 pum column. The

parameters for the chromatography method are given in Table S4.

Table S4. Chromatography method for the analysis of oligonucleotides and 3xHCI.

¢t/ min B (%)
0 5

5 5

15 40

20 100
25 100
32 5

40 5

A: NHsAc (100 mM, pH 7.0)

B: ACN

Flow rate: 0.5 mL/ min.

Fig. S57. HPLC chromatogram of dGi2-dCiz.

Uix1.000)

1.00H

0o

min
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Fig. S58. HPLC chromatogram of dGi2-dCi2 after 15 min irradiation at 300 nm (8 lamps).

mALGI00)

00 5.0 100 15.0 20.0 250 30,0 350 min

Fig. S59. HPLC chromatogram of dGi2-dCi2 and 3xHCI before the irradiation.
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Fig. S60. Overlapped HPLC chromatogram of dGi2-dCi2 and 3xHCI before the irradiation.
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Fig. S61. Overlapped parts of HPLC chromatogram of dGi2-dCi2 and 3xHCI before the

irradiation.
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Fig. S62. HPLC chromatogram of dGi2-dCi2 and 3xHCI after 1 h irradiation at 300 nm (8

lamps).
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Fig. S63. Overlapped HPLC chromatogram of dGi2-dCi2 and 3xHCI after 1 h irradiation at
300 nm (8 lamps).
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Fig. S64. Overlapped parts of HPLC chromatogram of dGi2-dCi2 and 3xHCI after 1 h

irradiation at 300 nm (8 lamps).
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Fig. S65. Overlapped HPLC chromatogram of dGi2-dCi2 and 3xHCI after 1 h irradiation at
300 nm (8 lamps).
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Fig. S66. Overlapped parts of HPLC chromatogram of dGi2-dCi2 and 3xHCI after 1 h

irradiation at 300 nm (8 lamps).
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Fig. S67. HPLC chromatogram of dAi1o-dT1o (inset: absorption spectrum of the species with rt
18.8 min).
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Fig. S68. HPLC chromatogram of dA10o-dT1o after 15 min irradiation at 300 nm (8 lamps).
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Fig. S69. HPLC chromatogram of dA10-dTi0 and 3xHCI before the irradiation.
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Fig. S70. HPLC chromatogram of dA10o-dT10 and 3xHCI after 1 h irradiation at 300 nm (8

lamps).
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Fig. S71. Overlapped HPLC chromatogram of dA10-dT10 and 3xHCI after 1 h irradiation at
300 nm (8 lamps).
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Fig. S72. Overlapped parts of HPLC chromatogram of dAio-dT10 and 3xHCI after 1 h

irradiation at 300 nm (8 lamps).
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Fig. S73. Overlapped parts of HPLC chromatogram of dA1o-dT10 and 3xHCI after 1 h

irradiation at 300 nm (8 lamps).

S44



Datafile Name:A-T-15".Icd
Sample Name:A-T-15'
Sample ID:A-T-15'

mAU

JA-T-15".Icd 260nm,4nm

9007

Fig. S74. Overlapped HPLC chromatogram of dA10-dT10 and 3xHCI after 15 min and 1 h

irradiation at 300 nm (8 lamps).
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Fig. S75. Overlapped parts of HPLC chromatogram of dAio-dT10 and 3xHCI after 15 min and
1 h irradiation at 300 nm (8 lamps).
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5. NMR spectra
'"H NMR (CDs0D, 300 MHz) of N-Boc-L-Trp-OSu
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"H NMR (CD:0D, 300 MHz) of N-Boc-L-Trp-L-Trp-OH
H
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"H NMR (CD:0D, 300 MHz) of N-Bo¢-L-Trp-L-Trp-OSu
H

N
\
XOWHﬂN O\No

\
N
H

SpinWorks 4: A. Husak AH-030

NNNNNNNNNWO

; apatnalaladattadad g
G W Wi O oliBo

e8'F
1002

Tebo NV R R R OO
501N QO NN ® wan W@ 0NN NWR
© 30O ® 0~ C0 UKD Rl IUR © Q1@ N G = ©

=il

— 8.¥'S
— EET'S

= 8%y
= gpg'e
— &ete
— 618°C

| ==

<
=
{
<
<
wovo <
<
{
aos < |

1660
L00°2
002°0
¥90°9
2zL0
TLV°0
€902
829

-1 8¥v'0

PPM 7.0 6.0 5.0 4.0 3.0 2.0 1.0
file: ...ktri\Spektri-ESF\AHO30\spectrum.dx expt: <zg30> freq. of 0 ppm: 300.130006 MHz

transmitter freq.: 300.132701 MHz processed size: 32768 complex points

time domain size: 32768 points LB: 0.000 GF: 0.0000

width: 6172.84 Hz = 20.5670 ppm = 0.188380 Hz/pt
number of scans: 0

S48



"H NMR (CD:0D, 300 MHz) of Boc-L-Trp-L-Trp-L-Phe-OBn (1)
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'H NMR (CD;OD, 300 MHz) of HCIxH-L-Trp-L-Trp-L-Phe-OBn (1xHCI)
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"H NMR (CD:0D, 300 MHz) of Boc-L-Trp-L-Trp-L-Tyr-OBn (2)
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"H NMR (CD:0D, 300 MHz) of HCIXxH-L-Trp-L-Trp-L-Tyr-OBn (2xHCI)

o

N
N OH

N
~ \
cl ., 0 H [o}
HSN\AN N\)ko
PR 5 / )

SpinWorks 4: AH-18911A

@ Ll o ot w W £ (0L (D0 RGN I
@ o a» an @ D N2 OD DT TDADAOCO N
S 8 O @ g > ND- TR IEHNOIIDW @
W 00 00 D @ 8 N 0D =N D QN ON KD BOWDUDENO ©
BORERN HE N B s v o o BoWoRe
= OO W=NID O ©o @ o © ©o = N B2
[ © WO O HOXAID = o a N © o ' ® ~O
L P AV 0O~ N © 2 o o (=2} © N o
I ' I I ' I I I I
PPM 7.0 6.0 5.0 4.0 3.0 2.0 1.0
file: ...sktop\husak_ah189iia\1\spectrum.dx expt: <zg30> freq. of 0 ppm: 600.130007 MHz
transmitter freq.: 600.135401 MHz processed size: 32768 complex points
time domain size: 32768 points LB: 0.000 GF: 0.0000

width: 12019.23 Hz = 20.0275 ppm = 0.366798 Hz/pt
number of scans: 0

S52



'H NMR (CDsOD, 300 MHz) of N-Boc-L-Tyr[CH2N(CH3)2]-OBn
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'H NMR (CDsOD, 300 MHz) of TFAXH-Tyr[CH2N(CH3)xTFA]-OBn
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"H NMR (CD:0D, 600 MHz) of N-Bo¢-L-Trp-L-Trp-L-Tyr[CH;N(CH3)2]-OBn (3)
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3C NMR (CD3OD, 75 MHz, APT) of N-Boc-L-Trp-L-Trp-L-Tyr[CH:N(CH3):]-OBn (3)
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"H NMR (CD:0D, 600 MHz) of N-Bo¢-L-Trp-L-Trp-L-Tyr[CHOCH3]-OBn (3-OMe)
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3C NMR (CD3OD, 75 MHz, APT) of N-Boc-L-Trp-L-Trp-L-Tyr[ CHOCH;3]-OBn (3-OMe)
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SpinWorks 4: A. Husak AH-191 A
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'H NMR (CDsOD, 300 MHz) of HCIXH-L-Trp-L-Trp-L-Tyr[CH2N(CH3)2]-OBn (3xHCI)
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3C NMR (CD3OD, 150 MHz) of HCIXH-L-Trp-L-Trp-L-Tyr[CH:N(CH3)2]-OBn (3xHCI)
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SpinWorks 4: A. Husak AH-127-A
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