
1 

Supporting Information 

Photodynamic Inactivation of Microorganisms Using 
Semi-Synthetic Chlorophyll a Derivatives as 

Photosensitizers 

Marciana Pierina Uliana1,2,3*, Andréia da Cruz Rodrigues3, Bruno Andrade Ono1, Sebastião Pratavieira1, 

Kleber Thiago de Oliveira2 and Cristina Kurachi1 

1 Instituto de Física de São Carlos, Universidade de São Paulo, CEP 13560-970, 

São Carlos, SP, Brazil 

2 Departamento de Química, Universidade Federal de São Carlos, Rodovia 

Washington Luís, km 235 - SP-310, 13565-905, São Carlos - SP – Brazil;

3  Universidade Federal da Integração Latino-Americana, CEP 85866-000, Caixa Postal 

2044, Foz do Iguaçu, PR, Brazil;  marciana.machado@unila.edu.br (M. P. U)

mailto:bruno.ono@usp.br
mailto:prata@ifsc.usp.br
mailto:cristina@ifsc.usp.br
mailto:kleber.oliveira@ufscar.br
mailto:marciana.machado@unila.edu.br
mailto:andreiacruz2612@gmail.com


2 
 

 

Figure S1: 1H-NMR (CDCl3) spectrum of methyl pheophorbide-a (1)  
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Figure S2: 13C-NMR (CDCl3) spectrum of methyl pheophorbide-a (1)  
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Figure S3: 1H-NMR (CDCl3) spectrum of 13-(Butylcarbamoyl)chlorin e6 15,17-dimethyl ester (2) 



5 
 

 

 

Figure S4: HRMS (ESI) of 13-(Butylcarbamoyl)chlorin e6 15,17-dimethyl ester (2) 

 

mefeobutil+_150303151426 #4 RT: 0.14 AV: 1 NL: 8.88E7
T: FTMS + p ESI Full ms [500.00-1000.00]
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Figure S5: 1H-NMR (CDCl3) spectrum of 13-(Hexylcarbamoyl)chlorin e6 15,17-dimethyl ester (3) 



7 
 

 

 

Figure S6: HRMS (ESI) of 13-(Hexylcarbamoyl)chlorin e6 15,17-dimethyl ester (3) 

mefeohexil+_150303153159 #1 RT: 0.01 AV: 1 NL: 7.55E7
T: FTMS + p ESI Full ms [500.00-1000.00]
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Figure S7: 1H-NMR (CDCl3) spectrum of 13-(Octylcarbamoyl)chlorin e6 15,17-dimethyl ester (4) 
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Figure S8: HRMS (ESI) of 13-(Octylcarbamoyl)chlorin e6 15,17-dimethyl ester (4) 

 

mefeooctil+_150303155145 #4 RT: 0.14 AV: 1 NL: 3.09E7
T: FTMS + p ESI Full ms [700.00-800.00]
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Figure S9: 1H-NMR (CDCl3) spectrum of Purpurin-18 Methyl Ester (5) 
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Figure S10: 13C-NMR (CDCl3) spectrum of Purpurin-18 Methyl Ester (5) 
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Figure S11: 1H-NMR (CDCl3) spectrum of Chlorin-p, 6-N-Butylamide-7-methyl Ester (6) 
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Figure S12: HRMS (ESI) of Chlorin-p, 6-N-Butylamide-7-methyl Ester (6) 

pupurinabutil(+)_150303150500 #1 RT: 0.01 AV: 1 NL: 8.46E7
T: FTMS + p ESI Full ms [600.00-700.00]
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Figure S13: 1H-NMR (CDCl3) spectrum of Chlorin-p, 6-N-hexylamide-7-methyl Ester (7) 
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Figure S14: HRMS (ESI) of Chlorin-p, 6-N-hexylamide-7-methyl Ester (7) 

 

purpurina hexil(+)_150110103539 #1 RT: 0.01 AV: 1 NL: 7.18E6
T: FTMS + p ESI Full ms [650.00-750.00]
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Figure S15: 1H-NMR (CDCl3) spectrum of Chlorin-p, 6-N-octylamide-7-methyl Ester (8) 
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Figure S16: HRMS (ESI) of Chlorin-p, 6-N-octylamide-7-methyl Ester (8) 

 

purpurina octil(+)_150110103539 #1 RT: 0.01 AV: 1 NL: 2.03E7
T: FTMS + p ESI Full ms [650.00-750.00]
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Figure S17: Homemade engineered Biotable model for PDI studies (660 nm). 
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Figure S18:  Photodegradation experiment at 660 nm at 63.7 mWcm-2 using ethyl acetate as solvent. 
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Table S1: Wavelengths data and Quantum yield of Singlet Oxygen 1O2 data of the literature for some of the compounds.  

 

PS Our work (UV-Vis) Literature data (UV-Vis) and  

Literature data 

Quantum yield of singlet oxygen 1O2 

 

Methyl pheophorbide-a (1) λmax (CH2Cl2) (nm): 666, 
609, 534, 505, 409. 

λmax (CH2Cl2) 668 (44 600), 610 (8 620), 538 (9 710), 506 

(10 800), 412 (106 000)1 

 

Quantum yield of singlet oxygen 1O2 

0.44 (in benzene); 0.47 (in 1-octanol)2 

 

13-(Butylcarbamoyl)-
chlorin e6 15,17-dimethyl 
ester (2) 

λmax (CH2Cl2) (nm): 662, 
607, 528, 498, 399. 

λ max, nm (CHCl3) 664, 608, 558, 529, 501 402.3 

 

13-
(Hexylcarbamoyl)chlorin 
e6 15,17-dimethyl ester (3) 

λmax (CH2Cl2) (nm): 663, 
605, 527, 497, 398. 

λ, nm (CHCl3): 664, 609, 558, 528, 501, 402.3 

 
 

13-
(Octylcarbamoyl)chlorin 
e6 15,17-dimethyl ester (4) 

λmax (CH2Cl2) (nm): 663, 
609, 527, 497, 399. 

UV-vis (CHCl3): λ, nm  (log ε)  664,  607,  558,  530,  502,  

402. 3 

 
 

Purpurin-18 Methyl Ester 
(5) 

λmax (CH2Cl2) (nm): 699, 
642, 546, 508, 478, 410. 

λmax  (nm) (CHCl3):  (ε.10-3): 360 (22.9); 413 (44.6); 481 
(1.9); 510 (3.9); 548 (10.9);646 (4.7); 701 (23.2)4 
 
Quantum yield of singlet oxygen 1O2 

0.55  (in ethanol);  0.73 (in toluene);  0.80 (in pyridine)5 

 

Chlorin-p, 6-N-
Butylamide-7-methyl 
Ester (6) 

λmax (CH2Cl2) (nm): 662, 
606, 526, 498, 398. 

λmax/nm 664 (ε 4.56 x 104), 608 (1.08 x 104), 532(1.13 x 

104), 500(1.90 x 104) and 404(1.37 x  105)6
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Chlorin-p, 6-N-
hexylamide-7-methyl 
Ester (7) 

λmax (CH2Cl2) (nm): 666, 
608, 528, 497, 398. 

λmax THF/CH2Cl2 (1:4) (nm): 666 (1.78 x 104), 612 (1.85 x 

103), 528 (1.73 x 103), 498 (4.92 x 103), 402 (5.11 x 104)7 

 

 

 

Chlorin-p, 6-N-
octylamide-7-methyl Ester 
(8) 

λmax (CH2Cl2) (nm): 663, 
605, 528, 499, 399.       

Don’t have this date 
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