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Alkyne-C2-ZnDPP (3a) 
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Alkyne-C2-ZnDPP (3a) Was obtained using the general procedure as a red solid (154.2 mg, 41.2% yield). 
TLC analysis Rf = 0.51 (Hexanes:DCM 20:80 [v:v]). 1HNMR (400 MHz, CDCl3): δ 10.12 (s, 1H), 9.68 (d, J = 
4.6 Hz, 2 H), 9.32 (d, J = 4.5 Hz, 2H), 9.05 (d, J = 4.5 Hz, 2H), 9.01 (d, J = 4.6 Hz, 2H), 8.25 – 8.18 (m, 4H), 
7.84 – 7.73 (m, 6H), 5.18 (t, J = 6.5 Hz, 2H), 3.27 – 3.18 (m, 2H), 2.35 – 2.27 (m, 1H). 13C NMR (100 MHz, 
CDCl3): δ 150.46, 149.91, 149.72, 145.88, 142.50, 134.50, 132.90, 131.79, 131.62, 127.52, 127.38, 
126.65, 120.52, 105.04, 81.28, 81.20, 70.41, 21.06. HRMS (ESI) m/z: Calcd for C36H24N4OZn [M]+ 
592.1242; Found [M]+ 592.1258. 
 
 
HRMS (ESI): Alkyne-C2-ZnDPP (3a) 
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1H NMR: Alkyne-C2-ZnDPP (3a) 
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13C NMR: Alkyne-C2-ZnDPP (3a) 
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Alkyne-C3-ZnDPP (3b) 
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Alkyne-C3-ZnDPP (3b). Was obtained using the general procedure as a red solid (243.1 mg, 63.0% yield). 
TLC analysis Rf = 0.54 (Hexanes:DCM 20:80 [v:v]). 1H NMR (400MHz, CDCl3): δ 9.90 (s, 1H), 9.40 (d, J = 4.6 
Hz, 2H), 9.17 (d, J = 4.5 Hz, 2H), 8.95 (d, J = 4.5 Hz, 2H), 8.93 (d, J = 4.6 Hz, 2H), 8.18 – 8.13 (m, 4H), 7.81 – 
7.74 (m, 6H), 4.98 (t, J = 6.1 Hz, 2H), 2.91 – 2.84 (m, 2H), 2.49 – 2.41 (m, 2H), 2.12 (t, J = 2.6 Hz, 3H). 13C 
NMR (100 MHz, CDCl3): δ 150.10, 149.62, 149.42, 145.65, 142.63, 138.84, 134.64, 132.63, 131.47, 
131.35, 127.51, 127.11, 126.70, 120.21, 104.54, 83.71, 82.27, 69.58, 29.59, 15.61.  HRMS (ESI) m/z: 
Calcd for C37H26N4OZn [M]+ 606.1398; Found [M]+ 606.1418. 
 
HRMS (ESI): Alkyne-C3-ZnDPP (3b) 
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1H NMR: Alkyne-C3-ZnDPP (3b) 
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13C NMR: Alkyne-C3-ZnDPP (3b)  

 

N

NN

N
Zn

O



8 

Alkyne-C4-ZnDPP (3c) 
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Alkyne-C4-ZnDPP (3c). Was obtained using the general procudre as a red solid (236 mg, 74.7% yield). TLC 
analysis Rf  = 0.62 (Hexanes:DCM 20:80 [v:v]). 1H NMR (400 MHz, CDCl3): δ 10.05 (s, 1H), 9.50 (d, J = 4.6 
Hz, 2H), 9.28 (d, J = 4.6 Hz, 2H), 9.02 (d, J = 4.5 Hz, 2H), 8.97 (d, J = 4.6 HZ, 2H), 8.23 – 8.19 (m, 4H), 7.81 
– 7.75 (m, 6H), 5.01 (t, J = 6.4 Hz, 2H), 2.53 – 2.43 (m, 4H), 2.23 – 2.16 (m, 2H), 2.07 (t, J = 2.6 Hz, 1H). 13C 
NMR (100 MHz, CDCl3): δ 150.57, 149.91, 149.71, 146.04, 142.70, 139.71, 134.66, 132.97, 131.69, 
131.65, 127.63, 127.38, 126.79, 120.52, 104.89, 84.29, 69.06, 30.34, 25.72, 18.72. HRMS (ESI) m/z: Calcd 
for C38H28N4OZn [M]+ 620.1555; Found [M]+ 620.1575. 
 
HRMS (ESI): Alkyne-C4-ZnDPP (3c) 
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1H NMR: Alkyne-C4-ZnDPP (3c) 
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13C NMR: Alkyne-C4-ZnDPP (3c) 
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Alkyne-C5-ZnDPP (3d) 
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Alkyne-C5-ZnDPP (3d). Was obtained using the general procedure as a red solid (130.8 mg, 64.7% yield). 
TLC analysis Rf = 0.52 (Hexanes:DCM 20:80 [v:v]). 1H NMR (400MHz, CDCl3): δ 10.08 (s, 1H), 9.52 (d, J = 
4.5 Hz, 2H), 9.29 (d, J = 4.4 Hz, 2H), 9.03 (d, J = 4.5 Hz, 2H), 8.98 (d, J = 4.5 Hz, 2H),8.24 – 8.19 (m, 4H), 
7.82 – 7.76 (m, 6H), 5.00 (t, J = 6.5 Hz, 2H), 2.41 – 2.36 (m, 4H), 2.05 – 2.00 (m, 3H), 1.86 – 1.81 (m, 2H). 
13C NMR (100 MHz, CDCl3): δ 150.49, 149.84, 149.64, 146.00, 142.69, 139.60, 134.66, 132.90, 131.59, 
127.61, 127.37, 126.77, 120.45, 104.81, 84.57, 68.74, 30.65, 28.63, 25.73, 18.67. HRMS (ESI) m/z: Calcd 
for C39H30N4OZn [M]+ 634.1711; Found [M]+ 634.1713. 
 
HRMS (ESI): Alkyne-C5-ZnDPP (3d) 
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1H NMR: Alkyne-C5-ZnDPP (3d) 
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13 C NMR: Alkyne-C5-ZnDPP (3d) 
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Alkyne-C6-ZnDPP (3e) 
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Alkyne-C6-ZnDPP (3e). Was obtained using the general procedure as a red solid (186.1mg, 59.0% yield). 
TLC analysis Rf = 0.58 (Hexanes:DCM 20:80 [v:v]). 1H NMR (400MHz, CDCl3): δ 9.96 (s, 1H), 9.34 (d, J = 4.5 
Hz, 2H), 9.21 (d, J = 4.4 Hz, 2H), 8.98 (d, J = 4.45 Hz, 2H), 8.92 (d, J = 4.5 Hz, 2H), 8.16 – 8.19 (m, 4H), 7.81 
– 7.75 (m, 6H), 4.82 – 4.78 (m, 2H), 2.32 – 2.27 (m, 2H), 2.24 – 2.20 (m, 2H), 1.98 (t, J = 2.6 Hz, 1H), 1.85 - 
1.78 (m, 2H), 1.71 – 1.62 (m, 2H). 13C NMR (100 MHz, CDCl3): δ 150.49, 149.84, 149.63, 146.02, 142.71, 
139.66, 134.64, 132.89, 131.57, 127.60, 127.37, 126.76, 120.44, 104.77, 84.77, 84.73, 68.49, 31.01, 
28.89, 28.66, 26.10, 18.59. HRMS (ESI) m/z: Calcd for C40H32N4OZn [M]+ 648.1868; Found [M]+ 648.1887. 
 
HRMS (ESI): Alkyne-C6-ZnDPP (3e) 
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1H NMR: Alkyne-C6-ZnDPP (3e) 
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13C NMR: Alkyne-C6-ZnDPP (3e) 
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Gal-C2-ZnDPP (10a) 
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Gal-C2-ZnDPP (10a). was obtained using the general procedure as a purple solid (21.9 mg, 91.0% yield). 
TLC analysis Rf = 0.35 (hexanes: acetone 60:40 [v:v]). 1HNMR (400 MHz, DMSO): δ 10.15 (s, 1H), 9.44 (d, J 
= 4.6 Hz, 2H), 9.39 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.79 (d, J = 4.5 Hz, 2H), 8.59 (s, 1H), 8.22 - 
8.18 (m, 4H), 7.85 - 7.82 (m, 6H), 6.40 (d, J = 9.2 Hz, 1H), 5.77 - 5.70 (m, 1H), 5.52 (dd, J = 10.1, 3.4 Hz, 
1H), 5.48 - 5.45 (m, 1H), 5.32 (t, J = 6.3 Hz, 2H), 4.68 - 4.63 (m, 1H), 4.16 (dd, J = 11.6, 5.2 Hz, 1H), 4.05 
(dd, J = 11.5, 7.3 Hz, 1H), 3.78 (t, J = 6.3 Hz, 2H), 2.17 (s, 3H), 1.96 (s, 6H), 1.81 (s, 3H). 13C NMR (100 
MHz, DMSO): δ 170.02, 169.92, 169.53, 168.61, 150.00, 149.03, 148.68, 145.20, 144.78, 142.54, 138.82, 
134.33, 132.07, 132.01, 130.92, 127.47, 127.38, 126.71, 122.74, 119.42, 104.69, 84.39, 82.98, 72.91, 
70.52, 67.85, 67.38, 61.60, 27.10, 20.49, 20.37, 20.09. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.63), 554 
(4.15), 597 (3.91). HRMS (MALDI) m/z: Calcd for C50H43N7O10Zn [M]+ 965.2357; Found [M]+ 965.2351. 
 
HRMS (MALDI): Gal-C2-ZnDPP (10a) 
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Gal-C3-ZnDPP (10b) 
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Gal-C3-ZnDPP (10b). was obtained using the general procedure as a purple solid (28.4 mg, 95.0% 
yield). TLC analysis Rf = 0.34 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 
(s, 1H),  9.59 (d, J = 4.6 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 
Hz, 2H), 8.37 (s, 1H), 8.25 - 8.18 (m, 4H), 7.87 - 7.80 (m, 6H), 6.30 (d, J = 9.2 Hz, 1H), 5.67 - 5.60 
(m, 1H), 5.50 (dd, J = 10.0, 3.4 Hz, 1H), 5.47 - 5.44 (m, 1H), 5.14 - 5.02 (m, 2H), 4.63 (t, J = 6.2 Hz, 
1H), 4.16 (dd, J = 11.6, 5.2 Hz, 1H), 4.05 (dd, J = 11.5, 7.3 Hz, 1H), 3.46 - 3.26 (m, 2H), 2.83 - 2.69 
(m, 2H), 2.19 (s, 3H), 1.99 (s, 3H), 1.94 (s, 3H), 1.64 (s, 3H). 13C NMR (100 MHz, DMSO): δ 
170.02, 169.96, 169.51, 168.51, 150.02, 149.01, 148.65, 147.23, 145.24, 142.58, 139.34, 134.32, 
132.08, 131.98, 130.93, 127.47, 127.42, 126.72, 121.56, 119.40, 104.58, 84.31, 83.66, 72.88, 
70.43, 67.85, 67.34, 61.58, 30.24, 22.00, 20.51, 20.44, 20.34, 19.81. UV-Vis, DMSO, λmax (nm), 
(Log ε): 421 (5.64), 554 (4.17), 597 (3.94). HRMS (MALDI) m/z: Calcd for C51H45N7O10Zn [M]+ 
979.2514; Found [M]+ 979.2527. 
 
 
HRMS (MALDI): Gal-C3-ZnDPP (10b) 
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1H NMR: Gal-C3-ZnDPP (10b)  
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 13C NMR: Gal-C3-ZnDPP (10b) 

 
  

N

N

N

N

Ph

Ph

O

N N
N

3 O
OAc

OAc

AcO
AcOZn



23 

Gal-C4-ZnDPP (10c) 
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Gal-C4-ZnDPP (10c). was obtained using the general procedure as a purple solid (23.0 mg, 91.0% yield). 
TLC analysis Rf = 0.25 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.57 (d, J 
= 4.1 Hz, 2H), 9.38 (d, J = 3.9 Hz, 2H), 8.86 (d, J = 3.9 Hz, 2H), 8.83 (d, J = 4.1 Hz, 2H), 8.28 (s, 1H), 8.24 - 
8.19 (m, 4H), 7.87 - 7.81 (m, 6H), 6.30 (d, J = 9.2 Hz, 1H), 5.67 (t, J = 9.6 Hz, 1H), 5.55 - 5.49 (m, 1H), 5.49 
- 5.45 (m, 1H), 5.12 - 5.04 (m, 2H), 4.67 - 4.60 (m, 1H), 4.21 - 4.13 (m, 1H), 4.10 - 4.03 (m, 1H), 2.99 (t, J = 
6.8 Hz, 2H), 2.44 - 2.37 (m, 2H), 2.33 - 2.26 (m, 2H), 2.17 (s, 3H), 2.00 (s, 3H), 1.97 (s, 3H), 1.86 (s, 3H). 13C 
NMR (100 MHz, DMSO): δ 170.03, 169.96, 169.52, 168.60, 150.03, 149.00, 148.63, 147.56, 145.23, 
142.57, 139.49, 134.33, 132.08, 131.96, 130.94, 127.46, 127.33, 126.72, 121.34, 119.40, 104.54, 84.55, 
84.31, 72.91, 70.43, 67.91, 67.36, 61.62, 30.00, 26.00, 24.88, 20.51, 20.44, 20.37, 20.04. UV-Vis, DMSO, 
λmax (nm), (Log ε): 421 (5.67), 554 (4.18), 597 (3.94). HRMS (MALDI) m/z: Calcd for C52H47N7O10Zn [M]+ 
993.2676; Found [M]+ 993.2683. 
 
 
HRMS (MALDI): Gal-C4-ZnDPP (10c) 
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 1H NMR: Gal-C4-ZnDPP (10c) 
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13C NMR: Gal-C4-ZnDPP (10c) 
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Gal-C5-ZnDPP (10d) 
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Gal-C5-ZnDPP (10d). was obtained using the general procedure as a purple solid (23.5 mg, 94.0% yield). 
TLC analysis Rf = 0.40 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.55 (d, J 
= 4.5 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.23 - 8.17 (m, 5H), 
7.86 - 7.81 (m, 6H), 6.24 (d, J = 9.2 Hz, 1H), 5.66 - 5.57 (m, 1H), 5.47 (dd, J = 10.1, 3.3 Hz, 1H), 5.45 - 5.41 
(m, 1H), 5.04 (t, J = 6.2 Hz, 2H), 4.63 - 4.55 (m, 1H), 4.13 (dd, J = 11.5, 5.0 Hz, 1H), 4.02 (dd, J = 11.5, 7.2 
Hz, 1H), 2.88 - 2.81 (m, 2H), 2.44 - 2.36 (m, 2H), 2.17 (s, 3H), 1.96 (s, 3H), 1.93 (s, 3H), 1.95 - 1.88 (m, 7H), 
1.78 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.01, 169.93, 169.49, 168.52, 150.02, 148.98, 148.61, 
147.59, 145.25, 142.57, 139.50, 134.33, 132.07, 131.96, 130.92, 127.46, 127.35, 126.71, 121.19, 119.38, 
104.53, 84.75, 84.24, 72.86, 70.45, 67.81, 67.33, 61.58, 30.38, 28.86, 25.42, 24.92, 20.48, 20.40, 20.33, 
19.97. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.53), 554 (4.08), 597 (3.87). HRMS (MALDI) m/z: Calcd for 
C53H49N7O10Zn [M]+ 1007.2827; Found [M]+ 1007.2843. 
 
HRMS (MALDI): Gal-C5-ZnDPP (10d) 
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 1H NMR: Gal-C5-ZnDPP (10d) 
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13C NMR: Gal-C5-ZnDPP (10d) 
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Gal-C6-ZnDPP (10e). was obtained using the general procedure as a purple solid (24.9 mg, 93.0% yield). 
TLC analysis Rf = 0.29 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.12 (s, 1H), 9.55 (d, J 
= 4.6 Hz, 2H), 9.37 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.23 - 8.18 (m, 4H), 
8.13 (s, 1H), 7.86 - 7.81 (m, 6H), 6.22 (d, J = 9.2 Hz, 1H), 5.64 - 5.57 (m, 1H), 5.48 (dd, J = 10.0, 3.4 Hz, 
1H), 5.45 - 5.42 (m, 1H), 5.03 (t, J = 6.3 Hz, 2H), 4.62 - 4.57 (m, 1H), 4.17 - 4.11 (m, 1H), 4.03 (dd, J = 11.5, 
7.3 Hz, 1H), 2.78 - 2.72 (m, 2H), 2.40 - 2.32 (m, 2H), 2.19 (s, 3H), 1.99 (s, 3H), 1.95 (s, 3H), 1.94 - 1.87 (m, 
2H) 1.83 - 1.76 (m, 5H), 1.62 - 1.53 (m, 2H). 13C NMR (100 MHz, DMSO): δ 170.02, 169.94, 169.49, 
168.51, 150.02, 148.97, 148.61, 147.64, 145.25, 142.56, 139.52, 134.33, 132.06, 131.95, 130.92, 127.45, 
127.32, 126.71, 121.08, 119.38, 104.51, 84.82, 84.23, 72.86, 70.43, 67.81, 67.38, 61.59, 30.62, 28.90, 
28.54, 25.79, 24.86, 20.48, 20.41, 20.34, 19.98. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.53), 554 (4.15), 
597 (3.93).  HRMS (MALDI) m/z: Calcd for C54H51N7O10Zn [M]+ 1021.2983; Found [M]+ 1021.2999. 
 
HRMS (MALDI): Gal-C6-ZnDPP (10e) 
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1H NMR: Gal-C6-ZnDPP (10e) 
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13C NMR: Gal-C6-ZnDPP (10e) 
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Glc-C2-ZnDPP(11a) 
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Glc-C2-ZnDPP(11a). was obtained using the general procedure as a purple solid (23.6 mg, 95.0% yield). 
TLC analysis Rf = 0.32 (hexanes: acetone 60:40 [v:v]). 1HNMR (400 MHz, DMSO): δ 10.15 (s, 1H), 9.45 (d, J 
= 4.6 Hz, 2H), 9.39 (d, J = 4.5 Hz, 2H), 8.86 (d, J = 4.5 Hz, 2H), 8.79 (d, J = 4.5 Hz, 2H), 8.68 (s, 1H), 8.22 - 
8.18 (m, 4H), 7.86 - 7.81 (m, 6H), 6.48 (d, J = 9.2 Hz, 1H), 5.79 (t, J = 9.4 Hz, 1H), 5.62 (t, J = 9.5 Hz, 1H), 
5.31 (t, J = 6.4 Hz, 2H), 5.22 (t, J = 9.8 Hz, 1H), 4.47 - 4.40 (m, 1H), 4.22 - 4.15 (m, 1H), 4.13 - 4.08 (m, 1H), 
3.77 (t, J = 6.3 Hz, 2H), 2.05 (s, 3H), 1.97 (s, 3H), 1.95 (s, 3H), 1.78 (s, 3H) 13C NMR (100 MHz, DMSO): δ 
170.00, 169.61, 169.41, 168.56, 149.99, 149.02, 148.68, 145.20, 144.81, 142.54, 138.83, 134.33, 132.07, 
132.01, 130.93, 127.47, 127.40, 126.71, 122.46, 119.42, 104.69, 83.95, 82.97, 73.29, 72.28, 70.25, 67.64, 
61.87, 27.13, 20.51, 20.42, 20.28, 19.99. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.65), 554 (4.16), 597 
(3.91). HRMS (MALDI) m/z: Calcd for C50H43N7O10Zn [M]+ 965.2357; Found [M]+ 965.2355. 
 
HRMS (MALDI): Glc-C2-ZnDPP(11a) 
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1H NMR: Glc-C2-ZnDPP(11a) 
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13C NMR: Glc-C2-ZnDPP(11a) 
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Glc-C3-ZnDPP (11b). was obtained using the general procedure as a purple solid (27.1 mg, 95.0% yield). 
TLC analysis Rf = 0.35 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.59 (d, J 
= 4.5 Hz, 2H), 9.38 (d, J = 4.4 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.4 Hz, 2H), 8.44 (s,1H), 8.24 - 
8.19 (m, 4H), 7.87 - 7.82 (m, 6H), 6.38 (d, J = 9.1 Hz, 1H), 5.72 - 5.65 (m, 1H), 5.59 (t, J = 9.4 Hz, 1H), 5.24 
- 5.17 (m, 1H), 5.14 - 5.03 (m, 2H), 4.44 - 4.37 (m, 1H), 4.22 - 4.15 (m, 1H), 4.14 - 4.08 (m, 1H), 3.45 - 3.26 
(m, 2H), 2.82 - 2.67 (m, 2H), 2.05 (s, 3H), 2.00 (s, 3H), 1.95 (s, 3H), 1.61 (s, 3H). 13C NMR (100 MHz, 
DMSO): δ 170.06, 169.58, 169.42, 168.46, 150.03, 149.01, 148.66, 147.24, 145.25, 142.59, 139.34, 
134.33, 132.08, 131.98, 130.96, 127.48, 126.73, 121.31, 119.41, 104.58, 83.85, 83.62, 73.25, 72.20, 
70.25, 67.65, 61.82, 30.22, 22.05, 20.54, 20.43, 20.26, 19.71. UV-Vis, DMSO, λmax (nm), (Log ε): 421 
(5.63), 554 (4.16), 597 (3.93). HRMS (MALDI) m/z: Calcd for C51H45N7O10Zn [M]+ 979.2514; Found [M]+ 
979.2523. 
 
 
HRMS (MALDI): Glc-C3-ZnDPP (11b) 
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1H NMR: Glc-C3-ZnDPP (11b)  
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13C NMR: Glc-C3-ZnDPP (11b) 
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Glc-C4-ZnDPP (11c) 
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Glc-C4-ZnDPP (11c). was obtained using the general procedure as a purple solid (25.5 mg, 95.0% yield). 
TLC analysis Rf = 0.35 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.56 (d, J 
= 4.5 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.37 (s, 1H), 8.23 - 
8.19 (m, 4H), 7.85 - 7.82 (m, 6H), 6.36 (d, J = 9.2 Hz, 1H), 5.71 (t, J = 9.4 Hz, 1H), 5.59 (t, J = 9.5 Hz, 1H), 
5.21 (t, J = 9.8 Hz, 1H), 5.07 (t, J = 6.0 Hz, 2H), 4.43 - 4.37 (m, 1H), 4.20 - 4.14 (m, 1H), 4.13 - 4.07 (m, 1H), 
2.98 (t, J = 7.3 Hz, 2H), 2.45 - 2.37 (m, 2H), 2.31 - 2.24 (m, 2H), 2.05 (s, 3H), 2.00 (s, 3H), 1.97 (s, 3H), 1.82 
(s, 3H). 13C NMR (100 MHz, DMSO): δ 170.06, 169.58, 169.42, 168.53, 150.02, 148.98, 148.62, 147.56, 
145.23, 142.56, 139.47, 134.33, 132.07, 131.96, 130.95, 127.46, 127.32, 126.71, 121.15, 121.11, 119.39, 
104.54, 84.54, 83.83, 73.22, 72.20, 70.29, 67.65, 61.84, 30.03, 25.97, 24.95, 20.53, 20.43, 20.29, 19.94. 

UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.61), 554 (4.14), 597 (3.91). HRMS (MALDI) m/z: Calcd for 
C52H47N7O10Zn [M]+ 993.2676; Found [M]+ 993.2688. 
 
 
HRMS (MALDI): Glc-C4-ZnDPP (11c) 
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 1H NMR: Glc-C4-ZnDPP (11c)  

  
  

N

N

N

N

Ph

Ph

O

N N
N

4 O
OAc

OAc
AcO OAcZn



40 

13C NMR: Glc-C4-ZnDPP (11c) 
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Glc-C5-ZnDPP (11d) 
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Glc-C5-ZnDPP (11d). was obtained using the general procedure as a purple solid (24.6 mg, 95.0% yield). 
TLC analysis Rf = 0.45 (hexanes: acetone 60:40 [v:v]). 1H NMR (400 MHz, DMSO): δ 10.12 (s, 1H), 9.55 (d, 
J = 4.5 Hz, 2H), 9.37 (d, J = 4.4 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.5 Hz, 2H), 8.25 (s, 1H), 8.24 - 
8.17 (m, 4H) , 7.87 - 7.80 (m, 6H), 6.32 (d, J = 9.2 Hz, 1H), 5.68 (t, J = 9.4 Hz, 1H), 5.57 (t, J = 9.4 Hz, 1H), 
5.23 - 5.14 (m, 1H), 5.07 - 4.99 (m, 2H), 4.41 - 4.33 (m, 1H), 4.18 - 4.11 (m, 1H), 4.11 - 4.05 (m, 1H), 2.88 - 
2.77 (m, 2H), 2.45 - 2.34 (m, 2H), 2.04 (s, 3H), 1.97 (s, 3H), 1.95 (s, 3H), 1.94 - 1.88 (m, 4H), 1.75 (s, 3H). 
13C NMR (100 MHz, DMSO): δ 170.03, 169.55, 169.40, 168.47, 150.12, 148.98, 148.62, 147.59, 145.26, 
142.57, 139.49, 134.33, 132.06, 131.95, 130.93, 127.46, 127.36, 126.71, 121.01, 120.96, 119.38, 104.52, 
84.73, 83.77, 73.19, 72.18, 70.22, 67.64, 61.84, 30.40, 28.79, 25.38, 24.97, 20.49, 20.41, 20.25, 19.87. 
UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.51), 554 (4.15), 597 (3.94).  HRMS (MALDI) m/z: Calcd for 
C53H49N7O10Zn [M]+ 1007.2827; Found [M]+ 1007.2849. 
 
HRMS (MALDI): Glc-C5-ZnDPP (11d) 

 
 
 
  

4x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

+ESI Scan (rt: 0.293-0.626 min, 21 scans) Frag=120.0V D5-C5-Glc.d 

10
07

.2
84

9

10
09

.2
85

9

10
08

.2
88

7

10
11

.2
84

7

10
10

.2
86

8

10
12

.2
86

4

10
13

.2
88

1

10
14

.2
88

5

Counts vs. Mass-to-Charge (m/z)

1002 1002.5 1003 1003.5 1004 1004.5 1005 1005.5 1006 1006.5 1007 1007.5 1008 1008.5 1009 1009.5 1010 1010.5 1011 1011.5 1012 1012.5 1013 1013.5 1014 1014.5 1015 1015.5 1016 1016.5 1017 1017.5 1018 1018.5 1019 1019.5 1020



42 

 1H NMR: Glc-C5-ZnDPP (11d)  
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13C NMR: Glc-C5-ZnDPP (11d) 
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Glc-C6-ZnDPP (11e) 
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Glc-C6-ZnDPP (11e). was obtained using the general procedure as a purple solid (32.3 mg, 95.0% yield). 
TLC analysis Rf = 0.29 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.12 (s, 1H), 9.55 (d, J 
= 4.6 Hz, 2H), 9.37 (d, J = 4.5 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.5 Hz, 2H), 8.23 - 8.19 (m, 5H), 
7.86 - 7.81 (m, 6H), 6.30 (d, J = 9.1 Hz, 1H), 5.71 - 5.64 (m, 1H) , 5.57 (t, J = 9.4 Hz, 1H), 5.22 - 5.16 (m, 
1H), 5.03 (t, J = 6.4 Hz, 2H), 4.40 - 4.34 (m, 1H), 4.18 - 4.12 (m, 1H), 4.11 - 4.06 (m, 1H), 2.77 - 2.72 (m, 
2H), 2.40 - 2.31 (m, 2H), 2.05 (s, 3H), 2.00 (s, 3H), 1.96 (s, 3H), 1.93 - 1.87 (m, 2H), 1.81 - 1.75 (m, 5H), 
1.60 - 1.54 (m, 2H). 13C NMR (100 MHz, DMSO): δ 170.06, 169.57, 169.42, 168.48, 150.03, 148.99, 
148.62, 147.64, 145.27, 142.58, 139.53, 134.54, 132.08, 131.95, 130.93, 127.46, 127.34, 126.72, 120.91, 
120.87, 119.39, 104.52, 84.81, 83.77, 73.20, 72.19, 70.22, 67.64, 61.84, 30.62, 28.82, 28.48, 25.81, 
24.89, 20.53, 20.42, 20.26,19.90. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.53), 554 (4.11), 597 (3.89). 
HRMS (MALDI) m/z: Calcd for C54H51N7O10Zn [M]+ 1021.2983; Found [M]+ 1021.3009. 
 
HRMS (MALDI): Glc-C6-ZnDPP (11e) 
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1H NMR: Glc-C6-ZnDPP (11e)  
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13C NMR: Glc-C6-ZnDPP (11e)  
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GalNAc-C2-ZnDPP (12a) 
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GalNAc-C2-ZnDPP (12a). was obtained using the general procedure as a purple solid (21.9 mg, 
88.0% yield). TLC analysis Rf = 0.18 (hexanes: acetone 60:40 [v:v]). 1HNMR (400 MHz, DMSO): δ 
10.14 (s, 1H), 9.46 (d, J = 4.4 Hz, 2H), 9.38 (d, J = 4.4 Hz, 2H), 8.86 (d, J = 4.3 Hz, 2H), 8.81 (d, J = 
4.4 Hz, 2H), 8.45 (s, 1H), 8.23 - 8.19 (m, 4H), 8.15 (d, J = 9.1 Hz, 1H), 7.86 - 7.82 (m, 6H), 6.17 (d, 
J = 9.9 Hz, 1H), 5.45 - 5.42 (m, 1H), 5.36 - 5.29 (m, 3H), 4.77 - 4.69 (m, 1H), 4.60 - 4.55 (m, 1H), 
4.16 (dd, J = 11.3, 5.0 Hz, 1H), 4.03 (dd, J = 11.3, 7.0 Hz, 1H), 3.81 - 3.75 (m, 2H), 2.15 (s, 3H), 
1.97 (s, 3H), 1.95 (s, 3H), 1.59 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.07, 169.93, 169.59, 
149.99, 149.03, 148.69, 145.24, 144.29, 142.56, 138.86, 134.33, 132.06, 132.00, 130.97, 127.47, 
126.72, 122.20, 119.42, 104.68, 85.65, 83.10, 72.82, 70.45, 66.70, 61.67, 48.45, 27.15, 22.49, 
20.53, 20.45. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.56), 554 (4.11), 597 (3.86). HRMS 
(MALDI) m/z: Calcd for C50H44N8O9Zn [M]+ 964.2517; Found [M]+ 964.2512. 
 
HRMS (MALDI): GalNAc-C2-ZnDPP (12a) 
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1H NMR: GalNAc-C2-ZnDPP (12a)  
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13C NMR: GalNAc-C2-ZnDPP (12a) 

 
  

N

N

N

N

Ph

Ph

O

N N
N

2 O
NHAc

OAc

AcO
AcOZn



50 

GalNAc-C3-ZnDPP (12b)  
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GalNAc-C3-ZnDPP (12b). was obtained using the general procedure as a purple solid (21.1 mg, 93.0% 
yield). TLC analysis Rf = 0.31 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 
9.59 (d, J = 4.5 Hz, 2H), 9.38 (d, J = 4.4 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.23 - 8.19 
(m, 5H), 8.03 (d, J = 9.2 Hz, 1H), 7.86 - 7.82 (m, 6H), 6.05 (d, J = 9.9 Hz, 1H), 5.44 - 5.40 (m, 1H), 5.28 (dd, 
J = 11.0, 3.2 Hz, 1H), 5.13 - 5.04 (m, 2H), 4.68 - 4.58 (m, 1H), 4.53 (t, J = 6.2 Hz, 1H), 4.14 (dd, J = 11.6, 5.3 
Hz, 1H), 4.02 (dd, J = 11.4, 7.1 Hz, 1H), 3.43 - 3.25 (m, 2H), 2.82 - 2.67 (m, 2H), 2.17 (s, 3H), 1.99 (s, 3H), 
1.93 (s, 3H), 1.46 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.07, 169.95, 169.56, 169.46, 150.01, 148.99, 
148.63, 146.68, 145.26, 142.58, 139.38, 134.32, 132.06, 131.96, 130.92, 127.46, 126.71, 121.07, 119.38, 
104.56, 85.60, 83.64, 72.78, 70.34, 66.69, 61.65, 48.41, 30.28, 22.26, 22.00, 20.55, 20.54, 20.42. UV-Vis, 
DMSO, λmax (nm), (Log ε): 421 (5.65), 554 (4.16), 597 (3.94). HRMS (MALDI) m/z: Calcd for C51H46N8O9Zn 
[M]+ 978.2674; Found [M]+ 978.2677. 
 
 
HRMS (MALDI): GalNAc-C3-ZnDPP (12b) 
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1H NMR: GalNAc-C3-ZnDPP (12b)  
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13C NMR: GalNAc-C3-ZnDPP (12b) 
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GalNAc-C4-ZnDPP (12c) 
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GalNAc-C4-ZnDPP (12c). was obtained using the general procedure as a purple solid (23.8 mg, 96.0% 
yield). TLC analysis Rf = 0.16 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.12 (s, 1H), 
9.58 (d, J = 4.5 Hz, 2H), 9.37 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.5 Hz, 2H), 8.23 - 8.18 
(m, 4H), 8.13 (s, 1H), 8.09 (d, J = 9.2 Hz, 1H), 7.86 - 7.81 (m, 6H), 6.04 (d, J = 9.9 Hz, 1H), 5.45 - 5.39 (m, 
1H), 5.30 (dd, J = 11.0, 3.2 Hz, 1H), 5.12 - 5.03 (m, 2H), 4.73 - 4.62 (m, 1H), 4.53 (t, J = 6.2 Hz, 1H), 4.14 
(dd, J = 11.6, 5.3 Hz, 1H), 4.03 (dd, J = 11.4, 7.1 Hz, 1H), 2.98 (t, J = 7.0 Hz, 2H), 2.44 - 2.36 (m, 2H), 2.32 - 
2.25 (m, 2H), 2.15 (s, 3H), 1.99 (s, 3H), 1.95 (s, 3H), 1.67 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.11, 
169.99, 169.62, 169.56, 150.05, 149.01, 148.65, 147.06, 145.27, 142.59, 139.52, 134.35, 132.10, 131.99, 
130.96, 127.49, 127.39, 126.74, 120.95, 119.41, 104.56, 85.61, 84.64, 72.86, 70.40, 66.74, 61.71, 48.44, 
29.99, 26.08, 24.92, 22.48, 20.57, 20.51, 20.47. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.70), 554 (4.10), 
597 (3.87). HRMS (MALDI) m/z: Calcd for C52H48N8O9Zn [M]+ 992.2836; Found [M]+ 992.2842. 
 
 
HRMS (MALDI): GalNAc-C4-ZnDPP (12c) 
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1H NMR: GalNAc-C4-ZnDPP (12c)  
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13C NMR: GalNAc-C4-ZnDPP (12c) 
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GalNAc-C5-ZnDPP (12d) 
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GalNAc-C5-ZnDPP (12d). was obtained using the general procedure as a purple solid (26.0 mg, 92.0% 
yield). TLC analysis Rf = 0.15 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.12 (s, 1H), 
9.56 (d, J = 4.6 Hz, 2H), 9.37 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.6 Hz, 2H), 8.23 - 8.19 
(m, 4H), 8.05 - 8.01 (m, 2H), 7.85 - 7.81 (m, 6H), 6.00 (d, J = 9.9 Hz, 1H), 5.41 - 5.39 (m, 1H), 5.27 (dd, J = 
11.0, 3.2 Hz, 1H), 5.07 - 5.01 (m, 2H), 4.66 - 4.57 (m, 1H), 4.52 - 4.48 (m, 1H), 4.12 (dd, J = 11.5, 5.2 Hz, 
1H), 4.00 (dd, J = 11.4, 7.1 Hz, 1H), 3.86 - 3.79 (m, 2H), 3.44 - 3.36 (m, 2H), 2.16 (s, 3H), 1.96 (s, 3H), 1.94 
- 1.89 (m, 7H), 1.60 (s, 3H). 13C NMR (100 MHz, DMSO) δ 170.06, 169.93, 169.55, 169.44, 150.02, 148.98, 
148.62, 147.05, 145.26, 142.58, 139.52, 134.34, 132.06, 131.95, 130.92, 127.46, 127.37, 126.71, 120.74, 
119.38, 104.51, 85.51, 84.76, 72.77, 70.37, 66.70, 61.66, 48.35, 30.41, 28.92, 25.38, 24.95, 22.40, 20.51, 
20.42. UV-Vis, DMSO, λmax (nm), (Log ε):421 (5.48), 554 (4.14), 597 (3.93). HRMS (MALDI) m/z: Calcd for 
C53H50N8O9Zn [M]+ 1006.2987; Found [M]+ 1006.3007. 
 
HRMS (MALDI): GalNAc-C5-ZnDPP (12d) 
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1H NMR: GalNAc-C5-ZnDPP (12d)  

 
  

N

N

N

N

Ph

Ph

O

N N
N

5 O
NHAc

OAc

AcO
AcOZn



58 

13C NMR: GalNAc-C5-ZnDPP (12d) 
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GalNAc-C6-ZnDPP (12e) 
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GalNAc-C6-ZnDPP (12e). was obtained using the general procedure as a purple solid (24.4 mg, 90.0% 
yield). TLC analysis Rf = 0.39 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 
9.55 (d, J = 4.4 Hz, 2H), 9.37 (d, J = 4.4 Hz, 2H), 8.85 (d, J = 4.2 Hz, 2H), 8.82 (d, J = 4.3 Hz, 2H), 8.23 - 8.18 
(m, 4H), 8.03 (d, J = 9.2 Hz, 1H), 7.98 (s, 1H), 7.86 - 7.81 (m, 6H), 5.99 (d, J = 9.9 Hz, 1H), 5.42 - 5.38 (m, 
1H), 5.31 - 5.24 (m, 1H), 5.04 (t, J = 6.1 Hz, 2H), 4.65 - 4.56 (m, 1H), 4.49 (t, J = 5.7 Hz, 1H), 4.16 - 4.09 (m, 
1H), 4.04 - 3.97 (m, 1H), 2.78 - 2.70 (m, 2H), 2.40 - 2.33 (m, 2H), 2.17 (s, 3H), 1.98 (s, 3H), 1.95 -1.88 (m, 
5H), 1.82 - 1.76 (m, 2H), 1.63 - 1.56 (m, 5H). 13C NMR (100 MHz, DMSO): δ 170.07, 169.94, 169.55, 
169.43, 150.02, 148.97, 148.61, 147.11, 145.25, 142.57, 139.53, 134.33, 132.06, 131.94, 130.92, 127.45, 
127.34, 126.71, 120.63, 119.38, 104.50, 85.48, 84.84, 72.77, 70.37, 66.75, 66.65, 61.66, 48.33, 30.62, 
28.95, 28.53, 25.82, 24.90, 22.41, 20.52, 20.47, 20.42. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.52), 554 
(4.16), 597 (3.95). HRMS (MALDI) m/z: Calcd for C54H52N8O9Zn [M]+ 1020.3143; Found [M]+ 1020.3168. 
 
 
HRMS (MALDI): GalNAc-C6-ZnDPP (12e) 
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1H NMR: GalNAc-C6-ZnDPP (12e) 
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13C NMR: GalNAc-C6-ZnDPP (12e) 
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GlcNAc-C2-ZnDPP (13a) 
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GlcNAc-C2-ZnDPP (13a). was obtained using the general procedure as a purple solid (24.9 mg, 96.0% 
yield). TLC analysis Rf = 0.18 (hexanes: acetone 60:40 [v:v]). 1HNMR (400 MHz, DMSO): δ 10.15 (s, 1H), 
9.44 (d, J = 4.5 Hz, 2H), 9.38 (d, J = 4.3 Hz, 2H), 8.85 (d, J = 4.3 Hz, 2H), 8.80 (d, J = 4.4 Hz, 2H), 8.54 (s, 
1H), 8.22 - 8.17 (m, 5H), 7.86 - 7.81 (m, 6H), 6.25 (d, J = 9.9 Hz, 1H), 5.42 (t, J = 9.9 Hz, 1H), 5.34 - 5.28 
(m, 2H), 5.14 (t, J = 9.8 Hz, 1H), 4.77 - 4.68 (m, 1H), 4.34 - 4.28 (m, 1H), 4.24 - 4.18 (m, 1H), 4.12 - 4.06 
(m, 1H), 3.78 - 3.72 (m, 2H), 2.03 (s, 3H), 1.95 (s, 6H), 1.57 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.02, 
169.65, 169.47, 169.39, 149.98, 149.02, 148.68, 145.22, 144.33, 142.55, 138.85, 134.33, 132.06, 131.99, 
130.98, 127.46, 126.71, 122.21, 119.41, 104.67, 84.87, 83.04, 73.45, 72.51, 68.13, 61.86, 52.19, 29.60, 
27.14, 22.41, 20.53, 20.46, 20.32. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.50), 554 (4.03), 597 (3.77). 
HRMS (MALDI) m/z: Calcd for C50H44N8O9Zn [M]+ 964.2517; Found [M]+ 964.2517. 
 
 
HRMS (MALDI): GlcNAc-C2-ZnDPP (13a) 
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1H NMR: GlcNAc-C2-ZnDPP (13a)  
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13C NMR: GlcNAc-C2-ZnDPP (13a) 
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GlcNAc-C3-ZnDPP (13b) 
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GlcNAc-C3-ZnDPP (13b). was obtained using the general procedure as a purple solid (23.1 mg, 91.0% 
yield). TLC analysis Rf = 0.20 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 
9.58 (d, J = 4.6 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4Hz, 2H), 8.81 (d, J = 4.6 Hz, 2H), 8.30 (s, 1H), 
8.22 - 8.18 (m, 4H), 8.07 (d, J = 9.2 Hz, 1H), 7.84 - 7.82 (m, 6H), 6.12 (d, J = 9.9 Hz, 1H), 5.36 (t, J = 9.8 Hz, 
1H), 5.14 - 5.06 (m, 3H), 4.69 – 4.59 (m, 1H), 4.29 - 4.24 (m, 1H), 4.22 - 4.15 (m, 1H), 4.11 - 4.05 (m, 
1H)3.39 - 3.23 (m, 2H)  2.78 - 2.66 (m, 2H)2.03 (s, 3H),1.99 (s, 3H), 1.93 (s, 3H), 1.45 (s, 3H). 13C NMR 
(100 MHz, DMSO): δ 170.07, 169.62, 169.40, 169.37, 150.02, 149.00, 148.65, 146.75, 145.26, 142.59, 
139.36, 134.33, 132.07, 131.98, 130.96, 127.48, 126.73, 121.04, 119.40, 104.57, 84.81, 83.66, 73.40, 
72.47, 68.12, 61.83, 52.16, 30.29, 22.19, 22.06, 20.57, 20.47, 20.31. UV-Vis, DMSO, λmax (nm), (Log ε): 
421 (5.66), 554 (4.15), 597 (3.92). HRMS (MALDI) m/z: Calcd for C51H46N8O9Zn [M]+ 978.2674; Found [M]+ 
978.2686. 
 
HRMS (MALDI): GlcNAc-C3-ZnDPP (13b) 
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1H NMR: GlcNAc-C3-ZnDPP (13b)  
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13C NMR: GlcNAc-C3-ZnDPP (13b) 

 
  

N

N

N

N

Ph

Ph

O

N N
N

3 O
NHAc

OAc
AcO OAcZn



68 

GlcNAc-C4-ZnDPP (13c) 
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GlcNAc-C4-ZnDPP (13c). was obtained using the general procedure as a purple solid (24.6 mg, 95.0% 
yield). TLC analysis Rf = 0.29 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.14 (s, 1H), 
9.55 (d, J = 4.5 Hz, 2H), 9.38 (d, J = 4.0 Hz, 2H), 8.84 (d, J = 4.3 Hz, 2H), 8.81 (d, J = 4.2 Hz, 2H), 8.36 (s, 
1H), 8.21 - 8.18 (m, 4H), 7.90 - 7.76 (m, 7H), 6.35 (d, J = 9.4 Hz, 1H), 5.72 - 5.66 (m, 1H), 5.61 - 5.54 (m, 
1H), 5.22 - 5.15 (m, 1H), 5.10 - 5.03 (m, 2H), 4.41 - 4.36 (m, 1H), 4.15 - 4.06 (m, 2H), 3.00 - 2.95 (m, 2H), 
2.43 - 2.38 (m, 1H), 2.32 - 2.24 (m, 2H), 2.03 (s, 3H), 1.99 (s, 3H), 1.96 (s, 3H), 1.80 (s, 3H). 13C NMR (100 
MHz, DMSO): δ 170.07, 169.64, 169.40, 150.02, 148.99, 148.62, 147.05, 145.23, 142.57, 139.48, 134.33, 
132.07, 131.96, 130.96, 127.46, 127.35, 126.72, 120.89, 119.39, 104.54, 84.78, 84.59, 73.38, 72.47, 
68.13, 61.85, 52.14, 30.05, 26.03, 24.98, 22.38, 20.55, 20.46, 20.32. UV-Vis, DMSO, λmax (nm), (Log ε): 
421 (5.65), 554 (4.16), 597 (3.95). HRMS (MALDI) m/z: Calcd for C52H48N8O9Zn [M]+ 992.2836; Found [M]+ 
992.2844. 
 
 
HRMS (MALDI): GlcNAc-C4-ZnDPP (13c) 
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1H NMR: GlcNAc-C4-ZnDPP (13c)  
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13C NMR: GlcNAc-C4-ZnDPP (13c) 
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GlcNAc-C5-ZnDPP (13d) 
 

N

N

N

N

Ph

Ph

O

N N
N

5 O
NHAc

OAc
AcO OAcZn

 
 
GlcNAc-C5-ZnDPP (13d). was obtained using the general procedure as a purple solid (26.0 mg, 97.0% 
yield). TLC analysis Rf = 0.15 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 
9.56 (d, J = 4.6 Hz, 2H), 9.37 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.23 - 8.19 
(m, 4H), 8.14 (s, 1H), 8.07 (d, J = 9.2 Hz, 1H), 7.86 - 7.81 (m, 6H), 6.08 (d, J = 10.0 Hz, 1H), 5.35 (t, J = 9.8 
Hz, 1H), 5.10 (t, J = 9.8 Hz, 1H), 5.04 (t, J = 6.4 Hz, 2H), 4.68 - 4.57 (m, 1H), 4.28 - 4.21 (m, 1H), 4.19 - 4.12 
(m, 1H), 4.10 - 4.03 (m, 1H), 2.85 - 2.78 (m, 2H), 2.44 - 2.35 (m, 2H), 2.02 (s, 3H), 1.96 (s, 3H), 1.94 (s, 3H), 
1.92 - 1.87 (m, 4H), 1.57 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.06, 169.62, 169.40, 169.36, 150.03, 
148.99, 148.63, 147.11, 145.27, 142.58, 139.52, 134.34, 132.07, 131.96, 130.94, 127.47, 127.39, 126.73, 
120.77, 119.39, 104.53, 84.73, 73.35, 72.46, 68.12, 61.86, 52.09, 30.43, 28.86, 25.40, 25.00, 22.31, 
20.52, 20.46, 20.31. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.56), 554 (4.11), 597 (3.89). HRMS (MALDI) 
m/z: Calcd for C53H50N8O9Zn [M]+ 1006.3007; Found [M]+ 1006.3009. 
 
HRMS (MALDI): GlcNAc-C5-ZnDPP (13d) 
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1H NMR: GlcNAc-C5-ZnDPP (13d)  
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13C NMR: GlcNAc-C5-ZnDPP (13d) 
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GlcNAc–C6–ZnDPP (13e) 
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GlcNAc–C6–ZnDPP (13e). was obtained using the general procedure as a purple solid (24.0 mg, 90.0% 
yield). TLC analysis Rf = 0.24 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.12 (s, 1H), 
9.55 (d, J = 4.5 Hz, 2H), 9.37 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.22 - 8.18 
(m, 4H), 8.10 (s, 1H), 8.07 (d, J = 9.3 Hz, 1H), 7.86 - 7.80 (m, 6H), 6.07 (d, J = 10.0 Hz, 1H), 5.35 (t, J = 9.8 
Hz, 1H), 5.11 (t, J = 9.8 Hz, 1H), 5.04 (t, J = 6.2 Hz, 2H), 4.69 - 4.58 (m, 1H), 4.28 - 4.20 (m, 1H), 4.20 - 4.12 
(m, 1H), 4.11 - 4.03 (m, 1H), 2.78 - 2.68 (m, 2H), 2.42 - 2.32 (m, 2H), 2.02 (s, 3H), 1.99 (s, 3H), 1.94 (s, 3H), 
1.93 - 1.86 (m, 2H), 1.82 - 1.74 (m, 2H), 1.62 - 1.55 (m, 5H). 13C NMR (100 MHz, DMSO): δ 170.04, 
169.60, 169.37, 169.31, 150.01, 148.96, 148.59, 145.24, 142.56, 139.51, 134.32, 132.05, 131.93, 130.90, 
127.44, 127.33, 126.70, 119.36, 104.49, 84.83, 84.68, 73.33, 72.47, 68.08, 61.83, 52.05, 30.60, 28.86, 
28.50, 25.81, 24.92, 22.23, 20.53, 20.44, 20.29. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.56), 554 (4.11), 
597 (3.89). HRMS (MALDI) m/z: Calcd for C54H52N8O9Zn [M]+ 1020.3143; Found [M]+ 1020.3168. 
 
HRMS (MALDI): GlcNAc–C6–ZnDPP (13e) 
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1H NMR: GlcNAc–C6–ZnDPP (13e)  
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13C NMR: GlcNAc–C6–ZnDPP (13e) 
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Lac-C2-ZnDPP (14a) 
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Lac-C2-ZnDPP (14a). was obtained using the general procedure as a purple solid (28.7 mg, 90.0% yield). 
TLC analysis Rf = 0.21 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.15 (s, 1H), 9.45 (d, J 
= 4.5 Hz, 2H), 9.39 (d, J = 4.5 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.79 (d, J = 4.5 Hz, 2H), 8.58 (s, 1H), 8.22 – 
8.18 (m, 4H), 7.87 – 7.81 (m, 6H), 6.42 (d, J = 9.2 Hz, 2H), 5.65 (t, J = 9.4 Hz, 1H), 5.55 – 5.46 (m, 1H), 5.30 
(t, J = 6.2 Hz, 2H), 5.27 – 5.24 (m, 1H), 5.23 – 5.18 (m, 1H), 4.93 – 4.83 (m, 1H), 4.41 (d, J = 11.2 Hz, 1H), 
4.33 – 4.24 (m, 2H), 4.08 – 4.00 (m, 4H), 3.81 – 3.69 (m, 2H), 2.12 (s, 3H), 2.02 (s, 3H), 2.01 (s, 3H), 2.00 
(s, 3H), 1.97 (s, 3H), 1.91 (s, 3H), 1.76 (s, 3H).  13C NMR (100 MHz, DMSO): δ 170.21, 169.93, 169.56, 
169.43, 169.12, 168.65, 150.00, 149.03, 148.68, 145.20, 144.71, 142.54, 138.83, 134.34, 132.08, 132.02, 
130.94, 127.48, 127.38, 126.72, 122.47, 119.42, 104.69, 100.08, 83.75, 82.96, 75.99, 74.41, 72.47, 70.50, 
70.32, 69.78, 68.93, 67.17, 62.37, 60.93, 27.10, 20.57, 20.50, 20.43, 20.40, 20.34, 20.30, 20.04. UV-Vis, 
DMSO, λmax (nm), (Log ε): 421 (5.62), 554 (4.16), 597 (3.92). HRMS (MALDI) m/z: Calcd for C62H59N7O18Zn 
[M]+ 1253.3203; Found [M]+ 1253.3199. 
 
HRMS (MALDI): Lac-C2-ZnDPP (14a) 
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1H NMR: Lac-C2-ZnDPP (14a)  
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13C NMR: Lac-C2-ZnDPP (14a) 
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Lac-C3-ZnDPP (14b) 
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Lac-C3-ZnDPP (14b). was obtained using the general procedure as a purple solid (10.8 mg, 93.0% yield). 
TLC analysis Rf = 0.27 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.14 (s, 1H), 9.57 (d, J 
= 4.6 Hz, 2H), 9.39 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 8.80 (d, J = 4.6 Hz, 2H), 8.33 (s, 1H), 8.23 – 
8.18 (m, 4H), 7.86 – 7.81 (m, 6H), 6.30 (d, J = 9.0 Hz, 2H), 5.57 – 5.44 (m, 2H), 5.29 – 5.25 (m, 1H), 5.24 – 
5.19 (m, 1H), 5.12 – 5.01 (m, 2H), 4.94 – 4.81 (m, 2H), 4.42 (t, J = 11.12 Hz,  1H), 4.30 – 4.23 (m, 2H), 4.07 
– 3.97 (m, 4H), 3.40 – 3.25  (m, 2H), 2.78 – 2.67 (m, 2H), 2.13 (s, 3H), 2.03 (s, 6H), 2.01 (s, 3H), 1.97 (s, 
3H), 1.92 (s, 3H). 13C NMR (100 MHz, DMSO): δ 170.26, 169.93, 169.56, 169.36, 169.11, 168.53, 150.01, 
148.99, 148.63, 147.15, 145.22, 142.57, 139.32, 134.32, 132.07, 131.98, 130.94, 127.47, 127.40, 126.72, 
121.30, 119.39, 104.58, 100.07, 83.61, 75.93, 74.35, 72.32, 70.35, 69.71, 68.92, 67.16, 62.31, 60.92, 
30.25, 29.65, 22.04, 20.60, 20.50, 20.42, 20.35, 20.30, 19.73. UV-Vis, DMSO, λmax (nm), (Log ε): 421 
(5.65), 554 (4.19), 597 (3.97). HRMS (MALDI) m/z: Calcd for C63H61N7O18Zn [M]+ 1267.3359; Found [M]+ 

1267.3369. 
 
 
HRMS (MALDI): Lac-C3-ZnDPP (14b) 
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1H NMR: Lac-C3-ZnDPP (14b)  
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13C NMR: Lac-C3-ZnDPP (14b) 
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Lac-C4-ZnDPP (14c) 
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Lac-C4-ZnDPP (14c). was obtained using the general procedure as a purple solid (29.9 mg, 91.0% yield). 
TLC analysis Rf = 0.17 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.55 (d, J 
= 4.5 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 8.81 (d, J = 4.5 Hz, 2H), 8.27 (s, 1H), 8.23 – 
8.18 (m, 4H), 7.86 – 7.81 (m, 6H), 6.29 (d, J = 9.1 Hz, 1H), 5.57 (t, J = 9.4 Hz, 1H), 5.48 (t, J = 9.1 Hz, 1H), 
5.28 – 5.25 (m, 1H), 5.24 – 5.18 (m, 1H), 5.06 (t, J = 5.8 Hz, 2H), 4.93 – 4.83 (m, 2H), 4.41  (d, J = 11.3 Hz, 
1H), 4.31 – 4.22 (m, 2H), 4.08 – 3.98 (m, 4H), 2.96 (t, J = 7.2 Hz, 2H), 2.44 – 2.36 (m, 2H), 2.31 – 2.23 (m, 
2H), 2.12 (s, 3H), 2.04 (s, 3H), 2.02 (s, 3H), 2.01 (s, 3H), 2.00 (s, 3H), 1.91 (s, 2H), 1.80 (s, 3H).  13C NMR 
(100 MHz, DMSO): δ 170.27, 169.93, 169.55, 169.37, 169.11, 168.61, 150.02, 148.99, 148.62, 147.47, 
145.22, 142.56, 139.46, 134.33, 132.07, 131.97, 130.94, 127.46, 127.32, 126.71, 121.14, 119.39, 104.54, 
100.08, 84.53, 83.62, 75.98, 74.33, 72.33, 70.43, 69.72, 68.92, 67.07, 62.33, 60.93, 30.05, 25.98, 24.93, 
20.61, 20.51, 20.42, 20.39, 20.34, 20.29, 19.97. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.67), 554 (4.08), 
597 (3.86). HRMS (MALDI) m/z: Calcd for C64H63N7O18Zn [M]+ 1281.3516; Found [M]+ 1281.3526. 
 
 
HRMS (MALDI): Lac-C4-ZnDPP (14c) 
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1H NMR: Lac-C4-ZnDPP (14c)  

 
  

N

N

N

N

Ph

Ph

O

N N
N

4 O
OAc

OAc
AcO O

O
OAc

OAc
AcO

AcO

Zn



85 

13C NMR: Lac-C4-ZnDPP (14c) 
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Lac-C5-ZnDPP (14d) 
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Lac-C5-ZnDPP (14d). was obtained using the general procdure as a purple solid (34.4 mg, 95.0% yield). 
TLC analysis Rf = 0.27 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.55 (d, J 
= 4.5 Hz, 2H), 9.37 (d, J = 4.4 Hz, 2H), 8.86 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.24 – 8.17 (m, 5H), 
7.86 – 7.81 (m, 6H), 6.25 (d, J = 9.0 Hz, 1H), 5.58 – 5.51 (m, 1H), 5.51 – 5.42 (m, 1H), 5.29 – 5.25 (m, 1H), 
5.25 – 5.18 (m, 1H), 5.06 – 5.00 (m, 2H), 4.93 – 4.82 (m, 2H), 4.39 (d, J = 11.6 Hz, 1H), 4.30 – 4.21 (m, 
2H), 4.06 – 3.96 (m, 4H), 2.87 – 2.78 (m, 2H), 2.43 – 2.35 (m, 2H), 2.13 (s, 3H), 2.02 (s, 9H), 1.98 (s, 3H), 
1.94 – 1.87 (m, 7H), 1.73 (s, 3H).  13C NMR (100 MHz, DMSO): δ 170.25, 169.93, 169.56, 169.35, 169.11, 
168.56, 150.03, 148.99, 148.62, 147.50, 145.26, 142.58, 139.50, 134.34, 132.07, 131.96, 130.93, 127.46, 
127.36, 126.72, 121.03, 119.39, 104.53, 100.07, 84.73, 83.56, 75.94, 74.32, 72.36, 70.45, 70.33, 69.73, 
68.92, 67.16, 62.36, 60.92, 30.40, 28.81, 25.39, 24.95, 20.57, 20.51, 20.43, 20.36, 20.29, 19.91. UV-Vis, 
DMSO, λmax (nm), (Log ε): 421 (5.51), 554 (4.15), 597 (3.94). HRMS (MALDI) m/z: Calcd for C65H65N7O18Zn 
[M]+ 1295.3672; Found [M]+ 1295.3697. 
 
HRMS (MALDI): Lac-C5-ZnDPP (14d) 
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1H NMR: Lac-C5-ZnDPP (14d)  

 
  

N

N

N

N

Ph

Ph

O

N N
N

5 O
OAc

OAc
AcO O

O
OAc

OAc
AcO

AcO

Zn



88 

13C NMR: Lac-C5-ZnDPP (14d) 
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Lac-C6-ZnDPP (14e) 
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Lac-C6-ZnDPP (14e). was obtained using the general procedure as a purple solid (34.6 mg, 96.0% yield). 
TLC analysis Rf = 0.36 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO) δ 10.13 (s, 1H), 9.54 (d, J 
= 4.5 Hz, 2H), 9.38 (d, J = 4.4 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.81 (d, J = 4.4 Hz, 2H), 8.24 – 8.15 (m, 4H), 
8.13 (s, 1H), 7.88 – 7.73 (m, 6H), 6.22 (d, J = 9.0 Hz, 1H), 5.57 – 5.49 (m, 1H), 5.49 – 5.41 (m, 1H), 5.28 – 
5.24 (m, 1H), 5.24 – 5.18 (m, 1H), 5.07 – 4.98 (m, 2H), 4.93 – 4.81 (m, 2H), 4.39 (d, J = 9.6 Hz, 1H), 4.31 – 
4.19 (m, 2H), 4.07 – 3.94 (m, 4H), 2.77 – 2.70 (m, 2H), 2.41 – 2.31 (m, 2H), 2.13 (s, 1H), 2.04 (s, 3H), 2.01 
(s, 6H), 1.97 (s, 3H), 1.95 – 1.87 (m, 5H), 1.83 – 1.72 (m, 5H), 1.62 – 1.52 (m, 2H). 13C NMR (100 MHz, 
DMSO): δ 170.25, 169.92, 169.54, 169.34, 169.09, 168.54, 150.01, 148.96, 148.59, 147.55, 145.23, 
142.55, 139.50, 134.32, 132.06, 131.95, 130.90, 127.56, 127.31, 126.70, 120.92, 119.37, 104.51, 100.05, 
84.80, 83.54, 75.94, 74.31, 72.33, 70.37, 69.76, 68.90, 67.13, 60.90, 30.61, 28.83, 28.48, 25.79, 24.56, 
20.59, 20.49, 20.41, 20.37, 20.33, 20.28, 19.92. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.54), 554 (4.18), 
597 (3.97). HRMS (MALDI) m/z: Calcd for C66H67N7O18Zn [M]+ 1309.3829; Found [M]+ 1309.3847. 
 
HRMS (MALDI): Lac-C6-ZnDPP (14e) 
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1H NMR: Lac-C6-ZnDPP (14e)  
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13C NMR: Lac-C6-ZnDPP (14e) 
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Tre-C2-ZnDPP (15a/16a) 
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Tre-C2-ZnDPP (15a). was obtained using the general procedure as a purple solid (20.9 mg, 86.0% yield). 
TLC analysis Rf = 0.16 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO): δ 10.15 (s, 1H), 9.51 (d, J 
= 4.5 Hz, 2H), 9.39 d, J = 4.4 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 8.82 (d, J = 4.5 Hz, 2H), 8.24 (s, 1H), 8.23 - 
8.18 (m, 4H), 7.86 - 7.81 (m, 6H), 5.40 - 5.25 (m, 5H), 5.10 - 4.93 (m, 5H), 4.80 - 4.72 (m, 1H), 4.63 (dd, J = 
14.5, 8.0 Hz, 1H), 4.33 - 4.26 (m, 1H), 4.09 - 4.02 (m, 1H), 3.97 - 3.91 (m, 2H), 3.73 (t, J = 6.6 Hz, 2H), 2.09 
(s, 3H), 2.05 (s, 3H), 2.01 - 1.98 (m, 9H), 1.95 (s, 3H), 1.84 (s, 3H). 13C NMR (400MHz, DMSO): δ 169.90, 
169.81, 169.69, 169.48, 169.43, 169.34, 169.12, 149.98, 149.00, 148.66, 145.24, 143.99, 142.55, 138.93, 
134.32, 132.05, 131.98, 130.96, 127.45, 126.71, 124.34, 119.41, 104.64, 91.45, 91.07, 82.98, 69.21, 
68.97, 68.78, 68.52, 68.32, 68.00, 61.67, 49.69, 27.12, 20.57, 20.53, 20.39, 20.36, 20.29, 20.18. UV-Vis, 
DMSO, λmax (nm), (Log ε): 421 (5.79), 554 (4.22), 597 (3.98). HRMS (MALDI) m/z: Calcd for C62H59N7O18Zn 
[M]+ 1253.3203; Found [M]+ 1253.3206. HO-Tre-C2-ZnDPP (16a).  HRMS (MALDI) m/z: Calcd for 
C48H45N7O11Zn [M]+ 959.2463; Found [M]+ 959.2486. 
 
HRMS (MALDI): Tre-C2-ZnDPP (15a) 

 
 
HRMS (MALDI): HO-Tre-C2-ZnDPP (16a) 
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1H NMR: Tre-C2-ZnDPP (15a)  
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13C NMR: Tre-C2-ZnDPP (15a) 
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Tre-C3-ZnDPP (15b/16b) 
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Tre-C3-ZnDPP (15b). was obtained using the general proedure as a purple solid (26.2 mg, 84.0% yield). 
TLC analysis Rf = 0.18 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO): δ 10.14 (s, 1H), 9.61 (d, J 
= 4.6 Hz, 2H), 9.38 d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.83 (d, J = 4.6 Hz, 2H), 8.23 - 8.19 (m, 4H), 
8.06 (s, 1H), 7.86 - 7.82 (m, 6H), 5.41 - 5.35 (m, 1H), 5.32 - 5.27 (m, 2H), 5.13 - 5.02 (m, 7H), 4.73 - 4.66 
(m, 1H), 4.57 - 4.50 (m, 1H), 4.27 - 4.21 (m, 1H), 4.14 (dd, J = 12.3, 6.4 Hz, 1H), 4.04 - 3.96 (m, 2H), 3.37 - 
3.26 (m, 2H), 2.75 - 2.67 (m, 2H), 2.09 - 2.07 (m, 6H), 2.02 (s, 6H) 1.98 - 1.95 (m, 9H). 13C NMR (100MHz, 
DMSO): δ 169.99, 169.82, 169.71, 169.55, 169.44, 169.36, 169.12, 150.02, 148.99, 148.64, 146.88, 
145.25, 142.57, 139.39, 134.33, 132.07, 131.97, 130.94, 127.46, 126.72, 123.20, 119.40, 104.56, 91.43, 
91.21, 91.11, 84.02, 69.22, 68.96, 68.53, 68.35, 68.00, 61.74, 49.71, 30.50, 22.20, 20.56, 20.52, 20.43, 
20.39, 20.30, 20.27. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.90), 554 (4.37), 597 (4.15). HRMS (MALDI) 
m/z: Calcd for C63H61N7O18Zn [M]+ 1267.3359; Found [M]+ 1267.3356. HO-Tre-C3-ZnDPP (16b).  HRMS 
(MALDI) m/z: Calcd for C49H47N7O11Zn [M]+ 973.2625; Found [M]+ 973.2640. 
 
HRMS (MALDI): Tre-C3-ZnDPP (15b) 

 
 
HRMS (MALDI): HO-Tre-C3-ZnDPP (16b) 
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1H NMR: Tre-C3-ZnDPP (15b)  
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13C NMR: Tre-C3-ZnDPP (15b) 
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Tre-C4-ZnDPP (15c/16c)  
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Tre-C4-ZnDPP (15c). was obtained using the general procedure as a purple solid (27.1 mg, 84.0% yield). 
TLC analysis Rf = 0.22 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO): δ 10.13 (s, 1H), 9.58 (d, J 
= 4.6 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.5 Hz, 2H), 8.83 (d, J = 4.5 Hz, 2H), 8.23 - 8.18 (m, 4H), 
7.97 (s, 1H), 7.86 - 7.81 (m, 6H), 5.40 - 5.34 (m, 1H), 5.32 - 5.26 (m, 2H), 5.11 - 5.02 (m, 5H), 5.00 - 4.94 
(m, 2H), 4.72 - 4.64 (m 1H), 4.52 (dd, J = 14.5, 8.2 Hz, 1H), 4.26 - 4.19 (m, 1H), 4.09 (dd, J = 12.2, 6.4 Hz, 
1H), 4.01 - 3.94 (m, 2H), 2.97 - 2.90 (m, 2H), 2.47 - 2.39 (m, 2H), 2.30 - 2.22 (m, 2H), 2.08 (s, 3H), 2.06 (s, 
3H), 2.02 - 1.99 (m, 6H), 1.98 (s, 3H), 1.94 (s, 3H), 1.87 (m, 3H). 13C NMR (100MHz, DMSO): δ 169.94, 
169.81, 169.69, 169.53, 169.44, 169.32, 169.08, 150.01, 148.98, 148.63, 147.13, 145.25, 142.57, 139.49, 
134.33, 132.06, 131.95, 130.94, 127.45, 127.35, 126.70, 123.09, 119.39, 104.52, 91.42, 91.16, 84.61, 
69.26, 68.95. 68.53, 68.33, 68.02, 61.71, 49.67, 30.29, 26.13, 25.06, 20.56, 20.52, 20.41, 20.39, 20.34, 
20.25, 20.21. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.84), 554 (4.28), 597 (4.06). HRMS (MALDI) m/z: 
Calcd for C64H63N7O18Zn [M]+ 1281.3516; Found [M]+ 1281.3507. HO-Tre-C4-ZnDPP (16c).  HRMS (MALDI) 
m/z: Calcd for C50H49N7O11Zn [M]+ 987.2776; Found [M]+ 987.2760. 
 
HRMS (MALDI): Tre-C4-ZnDPP (15c) 

 
 
HRMS (MALDI): HO-Tre-C4-ZnDPP (16c) 

 
  

2x10

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

+ESI Scan (rt: 0.208-0.951 min, 46 scans) Frag=120.0V E1-4C-Tres-D.d 

9
8

7
.2

7
6

0

9
8

9
.2

7
7

2

9
8

8
.2

8
1

6

9
9

0
.2

7
7

3

9
9

1
.2

7
6

0

9
9

2
.2

7
8

1

Counts vs. Mass-to-Charge (m/z)

982.5 983 983.5 984 984.5 985 985.5 986 986.5 987 987.5 988 988.5 989 989.5 990 990.5 991 991.5 992 992.5 993 993.5 994 994.5 995 995.5 996 996.5



99 

1H NMR: Tre-C4-ZnDPP (15c)  
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13C NMR: Tre-C4-ZnDPP (15c) 
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Tre-C5-ZnDPP (15d/16d) 
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Tre-C5-ZnDPP (15d). was obtained using the general procedure as a purple solid (29.1 mg, 88.0% yield). 
TLC analysis Rf = 0.20 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO): δ 10.13 (s, 1H), 9.55 (d, J 
= 4.5 Hz, 2H), 9.38 (d, J = 4.5 Hz, 2H), 8.85 (d, J = 4.4 Hz, 2H), 8.82 (d, J = 4.6 Hz, 2H), 8.23 - 8.18 (m, 4H), 
7.89 (s, 1H), 7.87 - 7.81 (m, 6H), 5.39 - 5.33 (m, 1H), 5.30 - 5.24 (m, 2H), 5.09 - 5.01 (m, 6H), 4.97 - 4.95 
(m, 1H), 4.68 - 4.61 (m 1H), 4.52 (dd, J = 14.5, 8.1 Hz, 1H), 4.23 - 4.17 (m, 1H), 4.15 - 4.10 (m, 1H), 4.04 - 
3.94 (m, 2H), 2.84 - 2.75 (m, 2H), 2.46 - 2.37 (m, 2H), 2.08 - 2.04 (m, 6H), 2.02 - 2.00 (m, 5H), 1.99 (s, 3H), 
1.96 - 1.94 (m,  6H), 1.94 - 1.91 (m, 5H). 13C NMR (400MHz, DMSO): δ 170.00, 169.77, 169.68, 169.52, 
169.39, 169.33, 169.04, 150.01, 148.96, 148.60, 147.21, 145.25, 142.56, 139.51, 134.32, 132.05, 131.90, 
130.91, 127.44, 127.33, 126.70, 122.90, 119.37, 104.50, 91.41, 91.13, 91.04, 84.73, 69.22, 68.94, 68.52, 
68.28, 67.99, 61.72, 49.60, 30.42, 29.00, 25.67, 25.06, 20.52, 20.49, 20.37, 20.33, 20.26, 20.23. UV-Vis, 
DMSO, λmax (nm), (Log ε): 421 (5.77), 554 (4.20), 597 (3.98). HRMS (MALDI) m/z: Calcd for C65H65N7O18Zn 
[M]+ 1295.3672; Found [M]+ 1295.3689. HO-Tre-C5-ZnDPP (16d).  HRMS (MALDI) m/z: Calcd for 
C51H51N7O11Zn [M]+ 1001.2933; Found [M]+ 1001.2946. 
 
HRMS (MALDI): Tre-C5-ZnDPP (15d) 

 
 
HRMS (MALDI): HO-Tre-C5-ZnDPP (16d) 

 
  

3x10

0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

2.5

2.75

3

3.25

3.5

3.75

4

4.25

4.5

4.75

5

5.25

5.5

5.75

6

6.25

6.5

6.75

7

7.25

7.5

7.75

+ESI Scan (rt: 0.211-0.377 min, 11 scans) Frag=120.0V F13-C6-Tres.d 

12
96

.3
73

5

12
97

.3
71

6

12
95

.3
68

9

12
98

.3
71

7

12
99

.3
70

9

13
00

.3
70

6

13
01

.3
73

4

Counts vs. Mass-to-Charge (m/z)

1289 1290 1291 1292 1293 1294 1295 1296 1297 1298 1299 1300 1301 1302 1303 1304 1305 1306 1307 1308

4x10

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

1.25

1.3

+ESI Scan (rt: 0.307-0.690 min, 24 scans) Frag=120.0V F15-C6-Tres-D.d 

10
01

.2
94

6

10
03

.2
96

1

10
02

.2
98

8

10
05

.2
95

1

10
04

.2
97

3

10
06

.2
96

7

10
07

.2
97

5

Counts vs. Mass-to-Charge (m/z)

997 997.5 998 998.5 999 999.5 1000 1000.5 1001 1001.5 1002 1002.5 1003 1003.5 1004 1004.5 1005 1005.5 1006 1006.5 1007 1007.5 1008 1008.5 1009 1009.5 1010 1010.5 1011



102 

1H NMR: Tre-C5-ZnDPP (15d)  
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13C NMR: Tre-C5-ZnDPP (15d) 
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Tre-C6-ZnDPP (15e/16e) 
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Tre-C6-ZnDPP (15e). was obtained using the general procedure as a purple solid (26.4 mg, 79.0% yield). 
TLC analysis Rf = 0.17 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO): δ 10.13 (s, 1H), 9.58 - 
9.53 (m, 2H), 9.41 - 9.35 (m, 2H), 8.87 - 8.81 (m, 4H), 8.27 - 8.14 (m, 5H), 7.86 - 7.82 (m, 6H), 5.39 - 5.26 
(m, 3H), 5.08 - 4.99 (m, 6H), 4.96 - 4.93 (m, 1H), 4.67 - 4.60 (m 1H), 4.51 - 4.43 (m, 1H), 4.22 - 4.12 (m, 
2H), 4.05 - 3.95 (m, 2H), 2.75 - 2.67 (m, 2H), 2.41 - 2.35 (m, 2H), 2.07 (s, 6H), 2.00 (s, 6H), 1.97 - 1.92 (m, 
11H), 1.81 - 1.76 (m, 2H), 1.64 - 1.58 (m, 2H). 13C NMR (100MHz, DMSO): δ 169.97, 169.80, 169.68, 
169.53, 169.40, 169.32, 169.03, 150.01, 148.96, 147.23, 145.24, 142.56, 139.52, 134.32, 132.05, 131.94, 
130.91, 127.44, 127.31, 126.70, 122.82, 119.37, 104.51, 91.40, 91.11, 91.02, 84.84, 69.39, 69.22, 68.94, 
68.52, 68.28, 67.98, 61.43, 49.59, 30.60, 28.98, 28.75, 25.82, 24.99, 20.53, 20.49, 20.38, 20.33, 20.28, 
20.23. UV-Vis, DMSO, λmax (nm), (Log ε): 421 (5.80), 554 (4.27), 597 (4.05). HRMS (MALDI) m/z: Calcd for 
C66H67N7O18Zn [M]+ 1309.3829; Found [M]+ 1309.3820. HO-Tre-C6-ZnDPP (16e).  HRMS (MALDI) m/z: 
Calcd for C52H53N7O11Zn [M]+ 1015.3089; Found [M]+ 1015.3078. 
 
HRMS (MALDI): Tre-C6-ZnDPP (15e) 
 

 
 
HRMS (MALDI): HO-Tre-C6-ZnDPP (16e) 
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1H NMR: Tre-C6-ZnDPP (15e)  
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13C NMR: Tre-C6-ZnDPP (15e) 
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meso-Tre-ZnDPP / meso -HO-Tre-ZnDPP (17) 
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meso -Tre-ZnDPP . was obtained using the general procedure as a purple solid (21.3 mg, 93 % yield). TLC 
analysis Rf = 0.18 (hexanes: acetone 60:40 [v:v]). 1H NMR (400MHz, DMSO): δ 10.38 (1H, s), 9.51 (2H, d, J 
= 4.4 Hz), 9.04 (2H, d, J = 4.6 Hz), 8.94 (1H, s), 8.91 (2H, d, J = 4.4 Hz), 8.86 (2H, d, J = 4.6 Hz) 8.24 – 8.20 
(4H, m), 7.86 – 7.84 (6H, m), 5.56 – 5.51 (1H, t, J = 9.7 Hz), 5.43 – 5.37 (2H, m), 5.29 – 5.24 (1H, t, J = 9.7 
Hz), 5.22 – 5.10 (4H. m), 5.08 – 4.98 (2H, m), 4.67 – 4.62 (1H, m), 4.15 – 4.10 (1H, m), 4.04 – 4.02 (2H, 
m), 2.27 (3H, s), 2.21 (3H, s), 2.09 (3H, s), 2.06 (3H, s), 2.03 (3H, s), 1.99 (3H, s), 1.93 (3H, s).  13C NMR 
(100MHz, DMSO): δ 168.95, 168.88, 168.75, 168.56, 168.36, 148.53, 148.48, 148.29, 148.16, 146.76, 
141.61, 133.35, 131.36, 130.78, 130.65, 130.39, 128.87, 126.53, 125.71, 118.80, 106.93, 105.65, 90.56, 
68.40, 67.80, 67.00, 60.70, 49.09, 28.00, 19.71, 19.66, 19.59, 19.49, 19.45, 19.39, 19.30. UV-Vis, DMSO, 
λmax (nm), (Log ε): 421 (5.79), 554 (4.29), 597 (3.90). HRMS (MALDI) m/z: Calcd for C60H55N7O17Zn [M]+ 
1209.2946; Found [M]+ 1209.2955. meso -HO-Tre-ZnDPP (17). HRMS (MALDI) m/z: Calcd for 
C46H41N7O10Zn [M]+ 915.2201; Found [M]+ 915.2200. 
 
HRMS (MALDI): meso -Tre-ZnDPP  

 
HRMS (MALDI): meso -HO-Tre-ZnDPP (17) 

 

3x10

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

2.1

+ESI Scan (rt: 0.227-0.377 min, 10 scans) Frag=120.0V F1-Tres-Meso.d 

12
10

.2
97

8

12
11

.2
95

0

12
12

.2
96

8

12
09

.2
95

5

12
13

.2
94

9

Counts vs. Mass-to-Charge (m/z)

1204.5 1205 1205.5 1206 1206.5 1207 1207.5 1208 1208.5 1209 1209.5 1210 1210.5 1211 1211.5 1212 1212.5 1213 1213.5 1214 1214.5 1215 1215.5 1216 1216.5 1217 1217.5 1218 1218.5 1219 1219.5 1220 1220.5 1221 1221.5 1222

3x10

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

1.05

1.1

1.15

1.2

1.25

1.3

1.35

1.4

1.45

1.5

1.55

1.6

1.65

1.7

1.75

1.8

+ESI Scan (rt: 0.426-0.825 min, 25 scans) Frag=120.0V F3-Tres-Meso-D.d 

91
6.

22
63

91
7.

22
52

91
5.

22
20

91
8.

22
63

Counts vs. Mass-to-Charge (m/z)

910 910.5 911 911.5 912 912.5 913 913.5 914 914.5 915 915.5 916 916.5 917 917.5 918 918.5 919 919.5 920 920.5 921 921.5 922 922.5 923 923.5 924 924.5 925 925.5 926 926.5 927 927.5 928 928.5 929



108 

1H NMR: meso -Tre-ZnDPP  
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13C NMR: meso -Tre-ZnDPP  
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