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Figure S1. Normalized absorbance spectra of 173-LysCe6TME (3, brown line), 131-β 

AlaAspCe6DME (11, purple line) and 131-EDLysCe6DME (13, pink line) in acetone. 
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Figure S2. Energy minimized conformations in water phase for chlorin e6 derivatives (a) 3, (b) 

7b and (c) 13. Optimization by energy was carried out at HF/6-31G level. 
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Figure S3. Time-dependent uptake of chlorin e6 (5, black line) and its derivatives 173-

LysChlorin e6TME (3, brown line), 152-AspChlorin e6DME (7a, light blue line), 152-

AspPdChlorin e6DME (8a, green line), 131-AspChlorin e6DME (9, maroon line), 131-

βAlaAspChlorin e6DME (11, purple line) and 131-EDLysChlorin e6DME (13, pink line) at 10 

µM by HEp2 cells. 

 



 

 

Figure S4. Subcellular fluorescence of chlorin e6 derivatives in HEp2 cells at 10 µM for 18 h. (a) 

Phase contrast, (b) 3, (c) 7a, (d) 7b, (e) 8a, (f) 8b, (g) 9, (h) 11, (i) 13. Scale bar: 10 µm. 



 

 
 
Figure S5. Subcellular localization of chlorin-e6 in HEp-2 cells at 10 µM for 18 h (a) phase 

contrast, (b) overlay of chlorin-e6 and phase contrast, (c) ER tracker Blue/White fluorescence (e) 

MitoTracker Green fluorescence, (g) BoDIPY Ceramide, (i) LysoSensor Green fluorescence, and 

(d, f, h, j) overlays of organelle tracers with compound fluorescence. Scale bar: 10 µm. 



 
 

Figure S6. Subcellular localization of conjugate 152-AspCe6DME (7a) in HEp-2 cells at 10 µM 

for 18 h (a) phase contrast, (b) overlay of conjugate 7a and phase contrast, (c) ER tracker 

Blue/White fluorescence (e) MitoTracker Green fluorescence, (g) BoDIPY Ceramide, (i) 

LysoSensor Green fluorescence, and (d, f, h, j) overlays of organelle tracers with compound 

fluorescence. Scale bar: 10 µm. 



 
 
Figure S7. Subcellular localization of conjugate 152-PdAspCe6DME (8a) in HEp-2 cells at 10 

µM for 18 h (a) phase contrast, (b) overlay of conjugate 8a and phase contrast, (c) ER tracker 

Blue/White fluorescence (e) MitoTracker Green fluorescence, (g) BoDIPY Ceramide, (i) 

LysoSensor Green fluorescence, and (d, f, h, j) overlays of organelle tracers with compound 

fluorescence. Scale bar: 10 µm. 



 
 
Figure S8. Subcellular localization of conjugate 152-LysCe6TME (7b) in HEp-2 cells at 10 µM 

for 18 h (a) phase contrast, (b) overlay of conjugate 7b and phase contrast, (c) ER tracker 

Blue/White fluorescence (e) MitoTracker Green fluorescence, (g) BoDIPY Ceramide, (i) 

LysoSensor Green fluorescence, and (d, f, h, j) overlays of organelle tracers with compound 

fluorescence. Scale bar: 10 µm. 



 
 
Figure S9. Subcellular localization of conjugate 152-PdLysCe6TME (8b) in HEp-2 cells at 10 

µM for 18 h (a) phase contrast, (b) overlay of conjugate 8b and phase contrast, (c) ER tracker 

Blue/White fluorescence (e) MitoTracker Green fluorescence, (g) BoDIPY Ceramide, (i) 

LysoSensor Green fluorescence, and (d, f, h, j) overlays of organelle tracers with compound 

fluorescence. Scale bar: 10 µm. 



 
 

Figure S10. Subcellular localization of conjugate 173-LysCe6TME (3) in HEp-2 cells at 10 µM 

for 18 h (a) phase contrast, (b) overlay of conjugate 3 and phase contrast, (c) ER tracker 

Blue/White fluorescence (e) MitoTracker Green fluorescence, (g) BoDIPY Ceramide, (i) 

LysoSensor Green fluorescence, and (d, f, h, j) overlays of organelle tracers with compound 

fluorescence. Scale bar: 10 µm. 
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1H NMR of Pheophorbide-a in (CD3)2CO at 400 MHz 
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1H NMR of Lys(Boc)-OMe pheophorbide-a (Compound 2) in (CD3)2CO at 400 MHz 
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1H NMR of 173 Lys(Boc)Ce6TME  in (CD3)2CO at 400 MHz 
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1H NMR 173 LysCe6TME (Compound 3) in (CD3)2CO at 400 MHz 
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1H NMR of Methyl Pheophorbide-a (Compound 4) in (CD3)2CO at 400 Mhz 
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1H NMR of Ce6TME in (CD3)2CO at 400 MHz 

 

 



S18 
 

1H NMR of Ce6 (Compound 5) in d-DMSO at 400 MHz 
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1H NMR of 152 Aspdi(tBu)Ce6DME in (CD3)2CO at 400 MHz 
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1H NMR of 152 AspCe6DME (Compound 7a) in (CD3)2CO at 400 MHz 
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1H NMR of 152 Lys(Boc)Ce6TME in (CD3)2CO at 400MHz 

 

 



S22 
 

1H NMR of 152 LysCe6TME (Compound 7b) in (CD3)2CO at 400 MHz 
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1H NMR of Ce6DME (Compound 6) in (CD3)2CO at 400 MHz 
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1H NMR of 131 Aspdi(tBu)Ce6DME in (CD3)2CO at 400 MHz 
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1H NMR of 131 AspCe6DME (Compound 9) in (CD3)2CO at 400 MHz 
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1H NMR of 131 b-Ala(tBu)Ce6DME in (CD3)2CO at 400 MHz 
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1H NMR of 131 b-AlaCe6DME (Compound 10) in (CD3)2CO at 400 MHz 
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1H NMR of 131 b-Ala-Aspdi(tBu)Ce6DME in (CD3)2CO at 400 MHz 
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1H NMR of 131 b-Ala-AspCe6DME (Compound 11) in (CD3)2CO at 400 MHz 
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1H NMR of 131 ED-Ce6DME (Compound 12) in (CD3)2CO at 400 Mhz 
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1H NMR of 131 ED-(Boc)Lys(Boc)Ce6DME in (CD3)2CO at 400 MHz 

 

 



S32 
 

1H NMR of 131 ED-LysCe6DME (Compound 13) in (CD3)2CO at 400 MHz 

 

 



CARBON-­13	
  NMR	
  SHIFTS	
  OF	
  NEW	
  COMPOUNDS	
  
	
  
173-­Lysyl-­chlorin	
  e6	
  TME	
  (3):	
  
13C	
  NMR	
  (CD2Cl2,	
  100	
  MHz)	
  δ	
  173.8,	
  173.3,	
  172.6,	
  170.9,	
  169.9,	
  167.9,	
  155.3,	
  149.4,	
  
145.6,	
  140.0,	
  136.8,	
  136.6,	
  135.9,	
  135.7,	
  135.2,	
  131.4,	
  129.7,	
  129.6,	
  124.1,	
  122.1,	
  
103.1,	
  102.6,	
  99.0,	
  94.2,	
  53.5,	
  53.4,	
  52.5,	
  50.0,	
  41.7,	
  38.9,	
  34.4,	
  32.8,	
  32.2,	
  31.1,	
  30.8,	
  
23.4,	
  22.9,	
  20.0,	
  18.0,	
  12.6,	
  12.4,	
  11.5	
  ppm.	
  
	
  
152-­Aspartylchlorin	
  e6	
  DME	
  (7a):	
  
13C	
  NMR	
  [(CD3)2CO,	
  100	
  MHz]:	
  δ	
  174.5,	
  173.5,	
  173.2,	
  172.6,	
  171.7,	
  170.4,	
  169.4,	
  
155.8,	
  150.3,	
  146.3,	
  140.4,	
  137.4,	
  136.6,	
  136.3,	
  135.8,	
  132.0,	
  130.6,	
  126.0,	
  122.6,	
  
104.2,	
  103.1,	
  99.7,	
  95.4,	
  54.2,	
  54.0,	
  52.2,	
  50.4,	
  41.2,	
  37.8,	
  32.1,	
  31.0,	
  26.1,	
  23.8,	
  20.3,	
  
18.4,	
  12.6,	
  11.6	
  ppm.	
  
	
  
152-­Lysylchlorin	
  e6	
  TME	
  (7b):	
  
13C	
  NMR	
  (CD2Cl2,	
  100	
  MHz)	
  δ	
  173.0,	
  172.7,	
  170.7,	
  170.0,	
  168.2,	
  167.8,	
  155.5,	
  149.5,	
  
145.7,	
  140.2,	
  136.9,	
  136.8,	
  136.0,	
  135.5,	
  135.4,	
  131.5,	
  129.7,	
  129.6,	
  124.3,	
  122.2,	
  
102.8,	
  102.5,	
  99.2,	
  94.4,	
  53.3,	
  52.4,	
  52.3,	
  52.0,	
  49.7,	
  40.8,	
  40.2,	
  34.4,	
  32.5,	
  31.4,	
  29.8,	
  
28.2,	
  23.3,	
  22.5,	
  20.0,	
  18.0,	
  12.5,	
  12.4,	
  11.5	
  ppm.	
  
	
  
131-­Aspartylchlorin	
  e6	
  DME	
  (9):	
  
13C	
  NMR	
  [(CD3)2CO,	
  100	
  MHz]	
  δ	
  174.0,	
  173.8,	
  172.6,	
  170.3,	
  169.1,	
  168.9,	
  154.5,	
  
149.9,	
  145.4,	
  139.2,	
  137.0,	
  136.6,	
  136.4,	
  135.1,	
  131.0,	
  130.7,	
  130.3,	
  129.7,	
  122.0,	
  
104.2,	
  101.8,	
  99.4,	
  95.0,	
  54.1,	
  52.3,	
  51.8,	
  50.4,	
  49.7,	
  43.2,	
  38.4,	
  36.6,	
  31.7,	
  30.7,	
  23.5,	
  
20.0,	
  18.1,	
  12.3,	
  12.0,	
  11.3	
  ppm.	
  	
  	
  
	
  
131-­β-­Alanyl-­aspartylchlorin	
  e6	
  DME	
  (11):	
  
13	
  C	
  NMR	
  [(CD3)2CO,	
  100	
  MHz]	
  δ	
  174.1,	
  173.9,	
  173.7,	
  173.4,	
  171.6,	
  170.5,	
  169.0,	
  
168.4,	
  143.5,	
  139.8,	
  135.3,	
  134.8,	
  134.2,	
  130.7,	
  130.4,	
  129.5,	
  129.0,	
  128.7,	
  126.8,	
  
125.2,	
  123.6,	
  122.3,	
  103.5,	
  100.5,	
  98.0,	
  95.0,	
  53.4,	
  52.5,	
  51.9,	
  49.4,	
  49.0,	
  38.8,	
  37.5,	
  
36.6,	
  34.7,	
  31.2,	
  29.7,	
  23.3,	
  19.0,	
  17.0,	
  12.1,	
  11.5,	
  10.8	
  ppm.	
  
	
  
131-­Ethylenediaminyl-­lysylchlorin	
  e6	
  DME	
  (13):	
  
13C	
  NMR	
  (CD2Cl2,	
  100	
  MHz)	
  δ	
  176.6,	
  174.2,	
  174.0,	
  169.9,	
  169.7,	
  167.7,	
  154.5,	
  149.5,	
  
145.3,	
  139.3,	
  136.8,	
  135.4,	
  135.2,	
  134.9,	
  130.9,	
  130.2,	
  129.8,	
  129.7,	
  129.0,	
  122.2,	
  
102.9,	
  101.8,	
  99.2,	
  94.4,	
  55.4,	
  52.6,	
  52.0,	
  49.7,	
  41.4,	
  41.1,	
  39.6,	
  38.2,	
  35.0,	
  31.5,	
  31.1,	
  
30.2,	
  23.3,	
  23.0,	
  20.0,	
  18.0,	
  12.4,	
  12.2,	
  11.6,	
  11.5	
  ppm.	
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S34 
 

13C NMR of 173 LysCe6TME (Compound 3) in CD2Cl2 at 100 MHz 
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13C NMR of Ce6TME in CD2Cl2 at 100 MHz 
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13C NMR of Ce6 (Compound 5) in DMSO at 100 MHz 
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13C NMR of 152 AspCe6DME (Compound 7a) in (CD3)2CO at 100 MHz 
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13C NMR of 152 LysCe6TME (Compound 7b) in CD2Cl2 at 100 MHz 
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13C NMR of 131 AspCe6DME (Compound 9) in (CD3)2CO at 100 MHz 
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13C NMR of 131 b-Ala-AspCe6DME (Compound 11) in CDCl3 at 100 MHz 
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13C NMR of 131 ED-Ce6DME (Compound 12) in (CD3)2CO at 100 MHz 
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13C NMR of 131 ED-LysCe6DME (Compound 13) in CD2Cl2 at 100 MHz 

 

 




