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UV-visible spectrophotometry 

 

Figure S1. Absorption spectra of peptides I-III in water in a 1 cm quartz cuvette, concentration 
ca. 3x10-5 M. 

 

1H NMR investigation of photolysis products 

 

Figure S2. 500 MHz 1H NMR spectra of the reaction mixture after photolysis of 3 mM 
aqueous solutions of II (a) with NMR simulation of 3-methyleneindolenine (b). 
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Figure S3. 200 MHz 1H NMR and CIDNP spectra of the aromatic area of the reaction 
mixture after photolysis of 3 mM aqueous solutions of II (a) with NMR simulation of 
aldehyde (b). 

 

Figure S4. 500 MHz 1H NMR spectra of the reaction mixture after photolysis of 3 mM 
aqueous solutions of III (a) with NMR simulation of the cyclic product (b). 
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Table S1. Consumption of signal integral intensity under UV irradiation relative to the 
starting compound I. 

Proton number ν(F1) [ppm] Consumption 
1 mM 2 mM 2.8 mM 5 mM 7.1 mM 

12 7,64 0,18 0,12 0,14 0,07 0,06 
9 7,48 0,16 0,12 0,10 0,08 0,08 
8,10,11 7,18 0,18 0,10 0,13 0,09 0,06 
1, 1’ 4,12 0,25 0,13 0,06 0,08 0,02 
7 3,29 0,15 0,12 0,14 0,09 0,05 
5, 5’ 2,89 0,08 0,03 0,03 -0,01 0,01 
CH3C(O)- 1,91 0,16 0,10 0,09 0,08 0,06 
2, 4, 2’,4’ 1,63 0,06 0,01 0,03 0,01 0,01 
3, 3’ 1,21 0,09 0,06 0,05 0,06 0,03 

 

Table S2. Consumption of signal integral intensity under UV irradiation relative to the 
starting compound II. 

Proton number ν(F1) [ppm] Consumption 
1 mM 2 mM 3 mM 5,5 mM 8 mM 

12 7,72 0,26 0,06 0,18 0,09 0,08 
9 7,50 0,26 0,07 0,16 0,08 0,10 
8,10,11 7,19 0,28 0,08 0,18 0,09 0,10 
1 4,32 0,38 

 
-0,07 0,27 0,03 0,14 

1’ 4,08 0,26 0,02 0,08 
7 3,33 0,52 -0,10 0,37 0,17 0,14 
5 2,95 0,23 0,32 0,10 0,00 -0,01 
5’ 2,70 0,37 0,20 0,15 0,10 0,09 
CH3C(O)- 2.00 0,00 0,12 0,05 0,05 0,02 
2, 4, 2’,4’ 1,6044 0,11 -0,03 0,03 0,00 0,01 
3, 3’ 1,0362 0,36 0,16 0,16 0,08 0,07 

 

Table S3. Consumption of signal integral intensity under UV irradiation relative to the 
starting compound III. 

Proton number ν(F1) [ppm] Consumption 
1 mM 2 mM 3 mM 5,5 mM 8 mM 

12 7,72 0,19 0,20 0,23 0,20 0,17 
9 7,52 0,19 0,14 0,08 0,11 0,08 
8,10,11 7,22 0,14 0,08 0,09 0,11 0,07 
1 4,11 0,32 0,18 0,25 0,21 0,16 
1’ 3,88 0,41 0,19 0,33 0,34 0,25 
7 3,36 0,33 0,21 0,21 0,26 0,20 
5, 5’ 2,94 0,15 0,05 0,06 0,08 0,05 
CH3COO- 1,96 -0,03 -0,01 -0,03 -0,02 0,02 
2, 4, 2’,4’ 1,69 0,11 0,06 0,08 0,10 0,06 
3 1,38 0,13 -0,04 0,01 0,01 0,02 
3’ 1,14 0,06 -0,01 0,06 0,11 0,05 
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CIDNP effects and CIDNP coefficients dependencies 

 

Figure S5. CIDNP effects of 3 mM solution of III in water-d2. 

 

Figure S6. Concentration dependence of the CIDNP coefficients of 3-
methyleneindolenine protons in 2 position (8.3-8.4 ppm) for II and III. 
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Scheme S1. Possible way of the peptide bond photoinduced cleavage (nitrene reactivity 
see in [5]).  

 

4. Analysis of CIDNP signs  

For high magnetic fields, the sign of the integral CIDNP in the radical pair (RP) of the 
recombination product is determined by the following parameters: μ,ε, hfi constants and 
∆g, where μ – the multiplicity of the excited state of reacting molecule which is plus for 
triplet state and mines for singlet;  ε -  plus for cage recombination product; hfi signs plus 
or mines for polarized protons and  ∆g – a difference of g-factors of the polarized radical 
and radical partner in RP [1]. To determine the sign of the CIDNP in a pair of radical ions 
(RIP) or a biradical-zwitterion (BZ), one more parameter is added to the above – γ [2]. It 
will be a plus for RIP/BZ collective spin singlet state and a minus for triplet. So, the CIDNP 
sign (S) for initial peptides protons is determined by the following parameters: hfi 
(aromatic): 12 and 9 H (7.7 ppm; 7.5 ppm) = - 5 G and =-0.5 G; 10H (7.20 ppm)= -4.12 
G; 11H (7.25 ppm)= +1.24 G; 8H (7.3 ppm)= -4.21 G; CH2(7a,b) = +7‒10 G, g-factor 
NHCO-• more than that for Trp+• (2.0031 and 2.0026 [3,4]). Then the protons of the product 
of back ET in the radical-ions pair (RIP) formed from the triplet excited state of the peptide 
during singlet recombination have to be polarized as follows: S = μ × ε × hfi × ∆g × γ = + 
× + × - × - × + = A (positive polarization)  for 8, 9, 12 aromatic protons; a negative for 11 
aromatic proton and  7 CH2, since the sign of hfi is positive. In the case of the net CIDNP 
sign (S) of methyl protons (E, emission,1.9 -2.0ppm in Figure 4 of MS) of the amide group, 
it corresponds to the formation of the CIDNP in the singlet RIP of the tryptophan radical- 
cation and the radical - anion of  [NH C.OCH3]. The difference between the g-factors in 
this pair is positive for the methyl group, while the hfi is positive. Then, S = μ × ε × hfi × 
∆g × γ = - × + × + × + × + = E. In the case of 3-methyleneindolenine, protons in 2 position, 
positive polarization is associated with the following parameters: S = μ × ε × hfi × ∆g ×γ 
= + × + × - × - ×+  = A (scheme X, ∆g < 0, hfi of CH in the 2 position is negative).  
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5. Calculations of the spin density distribution 

Structure optimization of peptide I radical-anion and calculation of spin density distribution 
in this radical were performed by density functional theory (DFT) calculations in vacuo, 
using PBE functional [6] and the quantum-chemical program PRIRODA [7,8] with L1 basis 
[9]. 

Table S4. DFT calculation of HFI constants of peptide I radical-anion. 

 

Proton position HFI, G 

1 3.3 

6 5.4 

NHCOCH3 0 

3.2 

2.8 
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