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Figure S1.  The 1H NMR spectrum of Zn2-TMS.   
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Figure S2.  The 13C NMR spectrum of Zn2-TMS.   
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Figure S3.  The ESI-MS spectrum of Zn2-TMS.   
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Figure S4.  The MALDI-MS spectrum of Zn2-TMS.   

Acquired: 
F:\...\PHGF-11-Zn-031714.T2D

587 602 617 632 647 662

Mass (m/z)

1.0E+4

0

10

20

30

40

50

60

70

80

90

100

%
 In

te
n

si
ty

TOF/TOF™ Reflector Spec #1[BP = 620.7, 10492]

62
0.

7

62
2.

7

62
4.

7

62
3.

7

63
3.

7

63
6.

7

64
6.

8

63
2.

7



	 S6 

 

Figure S5.  The 1H NMR spectrum of 2-TMS. 
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Figure S6.  The ESI-MS spectrum of 2-TMS.   
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Figure S7.  The MALDI-MS spectrum of 2-TMS.   
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Figure S8.  The 1H NMR spectrum of 2-Br2/TMS.  
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Figure S9.  The 13C NMR spectrum of 2-Br2/TMS.   
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Figure S10.  The ESI-MS spectrum of 2-Br2/TMS.   
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Figure-01: Mass spectrum of sample PHGF-11-Br in positive ion mode run on Exactive 
Plus.  

 

 

 

 

712 713 714 715 716 717 718 719 720 721 722
m/z

0

10

20

30

40

50

60

70

80

90

100

0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

an
ce

716.03885

718.03731714.04117
C 37 H28 N4 Br2 Si

717.04160

719.03926715.04426

720.04111

716.04240

714.04445
C 37 H28 N4 Br2 Si

718.04036

717.04576

715.04780 719.04371

NL:
2.13E8
PHGF-11-Br-04-22-2014-
POS-1#1-100  RT: 
0.00-0.45  AV: 100 T: 
FTMS + p ESI Full ms 
[400.00-2000.00] 

NL:
3.04E5
C 37 H28 N4 Br2 Si: 
C 37 H28 N4 Br2 Si 1
pa Chrg 1

Sample MTheoretical MExperimental DM (ppm) Elemental Composition 

PHGF-11-Br 
714.04445 

[M] + 
714.04117 

[M] + 
-4.59 C37H28N4 Si Br2                            

Experimental	MS 

Theoretical	MS 



	 S12 

 

Figure S11.  The MALDI-MS spectrum of 2-Br2/TMS.   
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Figure S12.  The 1H NMR spectrum of Zn4-I/TMS.   
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Figure S13.  The ESI-MS spectrum of Zn4-I/TMS.   
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Figure S14.  The MALDI-MS spectrum of Zn4-I/TMS.   
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Figure S15.  The 1H NMR spectrum of Zn4-TMS/TIPS. 
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Figure S16.  The MALDI-MS spectrum of Zn4-TMS/TIPS.   
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Figure S17.  The 1H NMR spectrum of 4-Br2/TMS/TIPS.   
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Figure S18.  The 13C NMR spectrum of 4-Br2/TMS/TIPS.   
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Figure S19.  The ESI-MS spectrum of 4-Br2/TMS/TIPS.   
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MS Data 
FbP-TMS5TIPS15Br2 Experimental and Theoretical Isotopic Distribution for C48H49Br2N4Si2, [M+H]+ 
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Figure S20.  The 1H NMR spectrum of C-Ph.   
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Figure S21.  The ESI-MS spectrum of C-Ph.  
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Figure S22.  The MALDI-MS spectrum of C-Ph.   
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Figure S23.  The 1H NMR spectrum of 7.   

-2-10123456789101112

f1 (ppm)

1
.1

7

1
.2

0

1
.5

6

2
.7

0

2
.7

3

2
.7

5

2
.7

8

2
.8

0

7
.1

1

7
.1

3

7
.3

5

7
.3

7

7
.4

9

7
.5

1

7
.5

4

7
.9

0

7
.9

3

8
.7

2

8
.7

5

8
.7

7

8
.7

9

8
.8

1



	 S25 

 

Figure S24.  The ESI-MS spectrum of 7.   
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MS Data 
PDI-I Experimental and Theoretical Isotopic Distribution, C42H29IN2O4, [M]+ and [M+H]+ 
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Figure S25.  The 1H NMR spectrum of PDI-Ph.   
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Figure S26.  The ESI-MS spectrum of PDI-Ph.   
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MS Data 
PDI Experimental and Theoretical Isotopic Distribution for C50H34N2O4, [M+H]+ 

 
 
 

724 726 728 730 732 734
m/z

0

50

100

0

50

100

R
el

at
iv

e 
A

bu
nd

an
ce

727.25826
C50 H35 O4 N2

-1.20445 ppm

728.26153
729.41778

730.42153

727.25913
C50 H35 O4 N2

0.00000 ppm

728.26249

729.26584

NL:
3.37E4
151571_PDI#17-69  
RT: 0.08-0.31  AV: 53 
T: FTMS + p ESI Full 
ms [200.00-1000.00] 

NL:
5.72E5

C50 H34 O4 N2 +H: 
C50 H35 O4 N2
pa Chrg 1

Sample MTheoretical MExperimental DM (ppm) Elemental Composition 

PDI 
727.25913 

[M+H]+ 
727.25526 

[M+H]+ 
-1.204 C50H34N2O4 



	 S28 

 

Figure S27.  The 1H NMR spectrum of T-Ph.   
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Figure S28.  The MALDI-MS spectrum of T-Ph.   
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Figure S29.  The 1H NMR spectrum of T-Ph-H.   
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Figure S30.  The MALDI-MS spectrum of T-Ph-H.   
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Figure S31.  The 1H NMR spectrum of T-PDI.  
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Figure S32.  The MALDI-MS spectrum of T-PDI.   
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Figure S33.  The 1H NMR spectrum of ZnT-PDI.   

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)



	 S35 

 

Figure S34.  The MALDI-MS spectrum of ZnT-PDI.   
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Figure S35.  The 1H NMR spectrum of C-T.   
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Figure S36.  The MALDI-MS spectrum of C-T.   
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Figure S37.  The 1H NMR spectrum of P-TMS/TIPS.   
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Figure S38.  The 13C NMR spectrum of P-TMS/TIPS.   
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Figure S39.  The MALDI-MS spectrum of P-TMS/TIPS.   
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Figure S40.  The 1H NMR spectrum of C-P-PDI.   
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Figure S41.  The MALDI-MS spectrum of C-P-PDI.   
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Figure S42.  The 1H NMR spectrum of ZnC-ZnP-PDI.   
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Figure S43.  The MALDI-MS spectrum of ZnC-ZnP-PDI.   
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Figure S44.  The 1H NMR spectrum of T-TMS/TIPS.   
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Figure S45.  The MALDI-MS spectrum of T-TMS/TIPS. 
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Figure S46.  The 1H NMR spectrum of ZnP-H/TIPS. 
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Figure S47.  The MALDI-MS spectrum of T-H/PDI.   
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Figure S48.  The 1H NMR spectrum of C-T-PDI.   
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Figure S49.  The MALDI-MS spectrum of C-T-PDI.  
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Figure S50.  The HPLC trace of C-T.   
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Figure S51.  The HPLC trace of T-H/PDI   
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Figure S52.  The HPLC trace of ZnC-ZnP-PDI.   
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Figure S53.  The HPLC trace of C-T-PDI.   
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Figure S54.  The HPLC trace of T-Ph.   
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Figure S55.  The HPLC trace of T-Ph-H.   
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Figure S56.  The HPLC trace of T-PDI.   
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Figure S57.  The HPLC trace of T-TMS/TIPS.   

Current Chromatogram(s)

min0 5 10 15 20 25 30 35 40

mAU

0

5

10

 DAD1 A, Sig=435,8 Ref=900,100 (GONGFANG\HGF106000002.D)

 1
9.

44
6

min0 5 10 15 20 25 30 35 40

mAU

0
5

10
15
20

 DAD1 B, Sig=537,8 Ref=900,100 (GONGFANG\HGF106000002.D)

 1
9.

44
7

min0 5 10 15 20 25 30 35 40

mAU

0
2.5

5
7.5
10

 DAD1 C, Sig=641,8 Ref=900,100 (GONGFANG\HGF106000002.D)

 1
9.

44
8

min0 5 10 15 20 25 30 35 40

mAU

0

5

10

 DAD1 D, Sig=735,8 Ref=900,100 (GONGFANG\HGF106000002.D)

 1
9.

44
8

min0 5 10 15 20 25 30 35 40

mAU

0

5

10

 DAD1 E, Sig=726,4 Ref=900,100 (GONGFANG\HGF106000002.D)

 1
9.

45
0

Print of window 38: Current Chromatogram(s)
Data File  : C:\CHEM32\1\DATA\GONGFANG\HGF106000002.D
Sample Name : HGF106
=====================================================================
Acq. Operator   : Gongfang                     
Acq. Instrument : LC02                            Location : Vial 1
Injection Date  : 1/8/2016 2:01:49 PM          
                                                Inj Volume : 10.0 µl
Acq. Method     : C:\CHEM32\1\METHODS\SEC.M
Last changed    : 1/8/2016 1:14:35 PM by Gongfang
                  (modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\GONGFANG AQ SEC.M
Last changed    : 4/30/2018 1:02:20 PM by Rui
                  (modified after loading)
Sample Info     : AFTER SEC 2
                  
 

LC02 4/30/2018 1:13:23 PM Rui Page 1 of 1



	 S59 

 

Figure S58.  The HPLC trace of ZnT-PDI.   
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Analytical SEC monitoring of the formation of pentad C-T-PDI. 

 The Sonogashira coupling reaction of T-H/PDI and 5 was monitored with analytical size 

exclusion chromatography (SEC), as has been done previously with multiporphyrin arrays.31,32  

The precursor T-H/PDI was determined to be 99% pure according to the analytical SEC trace 

(Figure S59, panel A).  After the one-hour reaction, an aliquot of the reaction mixture was 

analyzed to show four peaks (panel B).  The dominant peak was assigned to the unreacted T-

H/PDI based on the retention time and corroborative MALDI-MS data.  The retention time of 

the purified form of the pentad (panel C) and corroborative MALDI-MS and absorption data 

revealed that the leading peak in panel B was the desired pentad product.  The other two small 

peaks were presumed to be some tetrapyrrolic impurities.  

 

Figure S59.  Analytical SEC traces of (A) T-H/PDI, (B) the crude reaction mixture, and (C) 

purified C-T-PDI. 


