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Method: DFT B3LYP/6-311+G(d) except for Ag which uses the LanL2DZ basis set 

Total Energy for the optimized structure: -711404.2933521 a.u. 

 

C         -0.25423       -4.30176        0.00000 

C          1.10166       -4.16655        0.00000 

C          1.38949       -2.74875        0.00000 

N          0.20750       -2.06553        0.00000 

C         -0.81699       -2.96919        0.00000 

C         -4.30220        0.26881        0.00000 

C         -4.14027       -1.08760        0.00000 

C         -2.72772       -1.35729        0.00000 

N         -2.06187       -0.15220        0.00000 

C         -2.99516        0.85928        0.00000 

C         -2.16708       -2.63803        0.00000 

C          0.15330        4.23796        0.00000 

N         -1.14300        4.12116        0.00000 

C         -1.41044        2.72577        0.00000 

C         -0.20019        2.02180        0.00000 

C          0.84864        2.94694        0.00000 

C         -2.70207        2.22220        0.00000 

C          4.27906       -0.25043        0.00000 

C          4.17365        1.10995        0.00000 

C          2.77496        1.43517        0.00000 

N          2.05641        0.25950        0.00000 

C          2.94483       -0.79157        0.00000 

C          2.64841       -2.15720        0.00000 

C          2.22047        2.71093        0.00000 

Ag         0.00000        0.02621        0.00000 

H         -2.87175       -3.46265        0.00000 

H         -0.82937       -5.21761        0.00000 

H          1.84653       -4.95055        0.00000 

H          3.50187       -2.82655        0.00000 

H          5.18065       -0.84736        0.00000 

H          4.97305        1.83812        0.00000 

H          2.90502        3.55322        0.00000 

H          0.63388        5.21218        0.00000 

H         -3.52606        2.92688        0.00000 

H         -4.90826       -1.84873        0.00000 

H         -5.22763        0.82792        0.00000 

 

General: 
1
H NMR and 

13
C NMR spectra were obtained at room temperature in CDCl3 using TMS 

as an internal standard. MS and HRMS were recorded by MALDI. UV/Vis spectra were measured 

at 20 ℃. TLC analyses were performed on silica gel plate and column chromatography over silica 
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gel (mesh 300-400). Unless otherwise noted, reagents were commercially available and used as 

received. The starting N-confused porphyrins and Ni(II) N-Confused Porphyrins were synthesized 

according to the literatures (Geier III G. R., Haynes, D. M., Lindsey. J. S. Org. Lett. 1999, 1, 1455, 

and Chmielewski, P. J., Latos-GraŜyński, L. Rachlewicz, K., Głowiak, T. Angew. Chem. 1994, 104, 

805; Angew. Chem. Int. Ed. 1994, 33, 779.). The CF3COOAg was prepared from the reaction of 

CF3COOH and Ag2O.The Ag(III) NCP was made from the reaction of NCP with CF3COOAg 

(Furuta, H., Ogawa, T., Uwatoko, Y., Araki, K. Inorg. Chem. 1999, 38, 2676.).  

 

Typical procedure for the synthesis of 3-C substituted N-confused porphyrins. A mixture of 

Ag(III) NCP (72 mg, 0.1 mmol), alcohol or primary amine (2 mL) and CF3COOAg (200 mg, 0.9 

mmol) was stirred in CH2Cl2 (10 mL) at reflux for 2 days. Then the reaction mixture was cooled 

to room temperature and CH2Cl2 (10 mL) was added. After being washed with water (3 × 20 mL), 

the organic layer was dried over anhydrous Na2SO4 and evaporated by rotary evaporator to 

dryness. After chromatography on silica gel column using CH2Cl2 as an eluent (the first band was 

collected) and crystallization from CH2Cl2/MeOH, the 3-C substituted N-confused porphyrin was 

obtained. Further chromatography using CH2Cl2 : EtOH (100 : 1 V/V) as an eluent and 

crystallization from CH2Cl2/MeOH gave Ag(III) NCP. 

The yield of all the 3-C alkoxylated N-confused porphyrins reported below was based on the 

consumed Ag(III) NCP. 
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Ag1: yield 80%. 
1
H NMR (300 MHz, CDCl3): δ = 8.86 (m, 1H), 8.74 ~ 8.59 (m, 5H), 8.26 ~ 8.09 

(m, 6H), 7.95 (m, 2H), 7.82 ~ 7.62 (m, 12H), 4.22 (s, 3H).
 13

C NMR (100 MHz, CDCl3): δ =  

141.8,
 
140.6, 140.5, 140.2, 138.4, 135.0, 133.9, 132.3, 130.7, 129.0, 127.9, 127.4, 127.0, 126.8, 

126.7, 124.0, 98.7, 55.6. UV/Vis (CH2Cl2): λmax (relative intensity) = 448 (24.3), 521 (2.3), 569 

(1.7), 618 (1.0) nm. HRMS (MALDI): Calcd. for [C45H29AgN4O+H]
+
: 749.1465. Found: 

749.1445. Anal. Calcd for C45H29AgN4O·1.5H2O: C, 69.59; H, 4.15; N, 7.21. Found: C, 69.44; H, 

4.24; N, 7.08. 
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Ag2: yield 78%. 
1
H NMR (300 MHz, CDCl3): δ = 8.84 (m, 1H), 8.77 ~ 8.59 (m, 5H), 8.25 ~ 8.10 

(m, 6H), 7.94 (m, 2H), 7.81 ~ 7.61 (m, 12H), 4.69 (q, J = 6.9 Hz, 2H), 1.19 (t, J = 6.9 Hz, 3H).
 13

C 

NMR (100 MHz, CDCl3): δ = 171.1, 141.8,
 
140.7, 140.2, 139.4, 139.2, 138.4, 137.1, 135.1, 134.9, 

133.9, 132.3, 130.6, 128.9, 128.8, 128.1, 127.9, 127.9, 127.3, 126.99, 126.95, 126.8, 126.7, 126.2, 

124.6, 123.0, 121.4, 119.9, 63.9, 14.1. UV/Vis (CH2Cl2): λmax (relative intensity) = 448 (28.7), 523 

(2.6), 570 (2.0), 618 (1.0) nm. HRMS (MALDI): Calcd. for [C46H31AgN4O+H]
+
: 763.1622. Found: 

763.1630. 
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Ag3: yield 72%. 
1
H NMR (300 MHz, CDCl3): δ = 8.86 (m, 1H), 8.76 ~ 8.56 (m, 5H), 8.25 ~ 8.09 

(m, 6H), 7.92 (m, 2H), 7.81 ~ 7.60 (m, 12H), 5.59 (heptet, J = 6.0 Hz, 1H), 1.30 (d, J = 6.0 Hz, 

6H).
 13

C NMR (100 MHz, CDCl3): δ = 170.1, 141.4,
 
140.3, 139.8, 139.05, 139.00, 138.05, 138.00, 

136.8, 136.4, 134.6, 134.2, 133.5, 131.9, 130.3, 128.60, 128.55, 128.45, 128.41, 127.7, 127.58, 

127.50, 127.47, 126.98, 126.95, 126.6, 126.5, 126.3, 126.1, 124.1, 121.0, 119.6, 113.9, 69.3, 29.3.
 

UV/Vis (CH2Cl2): λmax (relative intensity) = 449 (23.5), 523 (2.4), 571 (1.9), 619 (1.0) nm. HRMS 

(MALDI): Calcd. for [C47H33AgN4O+H]
+
: 777.1778. Found: 777.1781. Anal. Calcd for 

C47H33AgN4O·2H2O: C, 69.38; H, 4.58; N, 6.89. Found: C, 69.31; H, 4.37; N, 6.95. 
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Ag4: yield 81%. 
1
H NMR (300 MHz, CDCl3): δ = 8.87 (m, 1H), 8.75 ~ 8.56 (m, 5H), 8.28 ~ 8.09 

(m, 6H), 7.98 (m, 2H), 7.83 ~ 7.63 (m, 12H), 5.91 (ddt, J = 4.8 Hz, J = 11.1 Hz, J = 15.9 Hz,1H), 

5.23 (d, J = 4.8 Hz, 2H), 5.13 (d, J = 11.1 Hz, 1H), 5.06 (d, J = 15.9 Hz, 1H).
 13

C NMR (100 MHz, 

CDCl3): δ = 170.6, 141.8, 140.74, 140.68, 140.2, 139.5, 139.40, 139.36, 138.47, 138.44, 138.40, 

137.2, 135.0, 134.7, 133.9, 132.8, 132.3, 130.7, 129.00, 128.95, 128.87, 128.83, 128.15, 128.11, 

127.88, 127.85, 127.4, 127.02, 126.98, 126.94, 126.92, 126.7, 126.5, 124.62, 124.59, 121.4, 120.0, 

116.5, 114.4, 68.7. UV/Vis (CH2Cl2): λmax (relative intensity) = 448 (30.1), 523 (2.6), 568 (1.9), 

618 (1.0) nm. HRMS (MALDI): Calcd. for [C47H31AgN4O]
+
: 774.1543. Found: 774.1547. 
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Ag5: yield 74%. 
1
H NMR (300 MHz, CDCl3): δ = 8.87 (m, 1H), 8.74 ~ 8.56 (m, 5H), 8.25 ~ 8.08 

(m, 6H), 7.95 (m, 2H), 7.81 ~ 7.56 (m, 12H), 7.32 (m, 3H), 7.19 (m, 2H), 5.73 (s, 2H).
 13

C NMR 

(100 MHz, CDCl3): δ = 170.2, 141.8, 140.7, 140.5, 140.2, 139.3, 139.1, 138.4, 138.3, 136.9, 135.4, 

135.00, 133.8, 132.2, 130.5, 128.8, 128.60, 128.56, 128.0, 127.78, 127.74, 127.61, 127.56, 127.2, 

127.1, 126.89, 126.85, 126.6, 126.5, 126.0, 121.3, 119.8, 71.1.  UV/Vis (CH2Cl2): λmax (relative 

intensity) = 448 (26.9), 521 (2.5), 569 (1.9), 618 (1.0) nm. HRMS (MALDI): Calcd. for 

[C51H33AgN4O+H]
+
: 825.1778. Found: 825.1780. 
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Ag6: yield 81%. 
1
H NMR (300 MHz, CDCl3): δ = 8.84 (m, 1H), 8.76 ~ 8.58 (m, 5H), 8.24 ~ 8.08 

(m, 6H), 7.95 (m, 2H), 7.80 ~ 7.62 (m, 12H), 4.49 (d, J = 6.9 Hz, 2H), 1.09 (m, 1H), 0.48 (m, 2H), 

0.26 (m, 2H).
 13

C NMR (100 MHz, CDCl3): δ = 171.0, 141.8, 140.6, 140.2, 139.39, 139.31, 138.5, 

138.4, 137.0, 135.2, 134.9, 133.9, 132.3, 130.1, 128.9, 128.8, 128.0, 127.86, 127.83, 127.74, 

127.70, 127.3, 127.0, 126.9, 126.8, 126.7, 126.2, 124.6, 121.4, 119.9, 114.6, 72.7, 9.9, 3.2. 

UV/Vis (CH2Cl2): λmax (relative intensity) = 449 (27.2), 521 (2.5), 571 (2.0), 618 (1.0) nm. HRMS 

(MALDI): Calcd. for [C48H33AgN4O+H]
+
: 789.1778. Found: 789.1793. 
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Ag7: yield 70%. 
1
H NMR (300 MHz, CDCl3): δ = 8.88 (m, 1H), 8.74 ~ 8.58 (m, 5H), 8.27 ~ 8.08 

(m, 6H), 7.94 (m, 2H), 7.81 ~ 7.61 (m, 12H), 5.49 (m, 1H), 1.96 (m, 2H), 1.59 ~ 1.25 (m, 8H). 
13

C 
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NMR (100 MHz, CDCl3): δ = 170.3, 141.9, 140.9, 140.5, 140.2, 139.47, 139.44, 139.3, 138.5, 

138.4, 137.1, 135.4, 135.2, 133.9, 132.2, 130.5, 128.9, 128.74, 128.70, 128.1, 127.87, 127.83, 

127.75, 127.70, 127.3, 127.0, 126.9, 126.8, 126.6, 126.0, 124.5, 121.3, 119.9, 115.0,75.8, 31.3, 

29.7, 25.7.UV/Vis (CH2Cl2): λmax (relative intensity) = 450 (29.4), 523 (2.7), 572 (2.1), 620 (1.0) 

nm. HRMS (MALDI): Calcd. for [C50H37AgN4O+H]
+
: 817.2091. Found: 817.2098. Anal. Calcd 

for C50H37AgN4O·0.4CH2Cl2·H2O: C, 69.60; H, 4.61; N, 6.44. Found: C, 69.19; H, 4.17; N, 6.93. 
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Ag8: yield trace. 
1
H NMR (300 MHz, CDCl3): δ = 8.79 (m, 1H), 8.69 ~ 8.49 (m, 5H), 8.21 (m, 

2H), 8.18 ~ 8.08 (m, 4H), 7.96 (m, 2H), 7.78 ~ 7.61 (m, 12H), 7.36 ~ 7.24 (m, 5H), 5.38 (broad, 

1H), 4.86(d, J = 4.0Hz, 2H).
 13

C NMR (100 MHz, CDCl3): δ = 164.2, 141.9, 140.6, 140.1, 139.8, 

139.7, 139.1, 138.9, 138.0, 136.7, 134.9, 133.8, 131.7, 130.1, 128.94, 128.87, 128.80, 128.28, 

128.21, 127.8, 127.51, 127.46, 127.1, 127.0, 126.89, 126.81, 126.7, 123.9, 122.7, 121.3, 

120.8,120.0,116.6, 47.0. UV/Vis (CH2Cl2): λmax (relative intensity) = 449 (26.9), 524 (2.0), 568 

(1.4), 615 (1.0) nm. HRMS (MALDI): Calcd. for [C51H34AgN5+H]
+
: 824.1938. Found: 824.1945. 

 

Typical Procedure for one pot Synthesis of 3-C alkoxylated N-confused porphyrins. A 

mixture of NCP (61 mg, 0.1 mmol), alcohol (2 mL) and CF3COOAg (200 mg, 0.9 mmol) was 

stirred in CH2Cl2 (10 mL) at reflux for 2 days in air atmosphere. Then the reaction mixture was 

cooled to room temperature and CH2Cl2 (10 mL) was added. After being washed with water (3 × 

20 mL), the organic layer was dried over anhydrous Na2SO4 and evaporated by rotary evaporator 

to dryness. After chromatography on silica gel column using CH2Cl2 as an eluent and 

crystallization from CH2Cl2/MeOH, the 3-C alkoxylated N-confused porphyrin was obtained. 

Further chromatography using CH2Cl2 : EtOH (100 : 1 V/V) as an eluent and crystallization from 

CH2Cl2/MeOH gave Ag(III) NCP. 

 

 

Copies of 
1
H spectra of new porphyrins:  
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Copy of 
13

C NMR spectrum of Ag1: Due to the poor solubility of Ag1, the signals in 

the 
13

C NMR spectrum are very weak. 
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Copy of 
13

C NMR spectrum of Ag2: 
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Copies of 
13

C NMR spectrum of Ag3: 
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Copy of 
13

C NMR spectrum of Ag4: 

 

 

 

 

 



S15 

 

Copy of 
13

C NMR spectrum of Ag5: 
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Copy of 
13

C NMR spectrum of Ag6: 
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Copy of 
13

C NMR spectrum of Ag7: 
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Copy of 
13

C NMR spectrum of Ag8: 

 


