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Materials and Methods

HPLC purification

The HPLC purification of conjugated porphyrin dimers was done on a VWR Hitachi ELITE
LaChrom HPLC system equipped with L-2130 quaternary pump, L-2455 diode array
detector, L-2200 autosampler and FoxylJr fraction collector. The chromatographic separations
were monitored in the range 260 nm — 800 nm.

Analytical HPLC were carried out using Cg 5 um, 3.9 x 150 mm Eclipse XDB-C8 column
(Agilent) using 1 mL / min flow and stepwise gradient. The column was heated to 40 °C.
Semipreparative HPLC separations were carried out using Cg 5 pm, 9.4 x 250 mm Eclipse
XDB-C8 column from Agilent using 4 ml / min flow rate and a stepwise gradient. The
column was heated to 40 °C.

NMR spectra

NMR spectra were recorded at ambient probe temperature using either a Brucker DPX400
(400 MHz), or Brucker AVANCE AV400 (400 MHz). Chemical shifts are quoted as parts per
million (ppm) relative to tetramethylsilane and coupling constants (J) are quoted in Hertz
(Hz). UV/Vis spectra were recorded on a Perkin Elmer Lambda 20 UV-Vis.

MS spectra

Mass spectra were carried out using Matrix Assisted Laser Desorption lonization-Time of
Flight (MALDI-TOF) only molecular ions and major peaks are reported. Melting points are
reported uncorrected and boiling points were taken from the vapor temperature of the
distilling  product.  Matrix:  2-[(2E)-3-(4-tert-Butylphenyl)-2-methylprop-2-enylidene]
malononitrile (DCTB).

Purity of porphyrin dimers

Proton NMR spectra and MALDI-TOF spectra of RP-HPLC purified dimers did not show
presence of any impurities. The purity of all conjugated porphyrin dimers was further
confirmed by the RP-HPLC. A small amount of the each purified dimer was dissolved in THF
or DMF and injected into the HPLC system. The HPLC profile was monitored between 280
nm and 800 nm (DAD detector). The HPLC chromatographs monitored at two different
wavelengths (440 nm and 695 nm) can be found in the ESI section of this manuscript. HPLC
profiles did not show presence of any impurities and confirmed the high purity of all
hydrophilic porphyrin dimers required for in vitro or in vivo biological testing.
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Conjugated porphyrin dimer 2 (P,-NMel)
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Figure S1. HPLC chromatograph of the porphyrin dimer 2 monitored 440 nm (Soret band).

Chromatographic condition: T = 40°C, flow = 4 mL / min, gradient solvent system: water /
MeOH / THF / 1% acetic acid in water, Table S1. The porphyrin dimer was dissolved in THF
and 20 pL was injected each time.

Table S1. Solvent gradient used for HPLC purification of the porphyrin dimer 2 (Method A)

Time (min)  Water Methanol THF 2% aqueous
acetic acid

0.0 10 % 15 % 15 % 60 %
9.0 17 % 50 % 25 % 8 %
11.0 12 % 24 % 52 % 12 %
12.0 5% 10 % 80 % 5%
14.0 25 % 15 % 80 % 25 %
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Figure S2. 'H NMR spectrum of porphyrin dimer 2 (CDCl; / 5% pyridine-ds, 400MHz).
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Conjugated porphyrin dimer 2
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Figure S3. ESI-TOF of the porphyrin dimer 2 m/z ESI-TOF 963.32
(C108H106N1001621’122+, [M]2+, I'quliI'CS 96332)
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Conjugated porphyrin dimer 5 (P,-SO;NH,)
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Figure S4. HPLC chromatograph of the porphyrin dimer 5 monitored 440 nm (Soret band).

Chromatographic condition: T = 40°C, flow = 4 mL / min, gradient solvent system: MeOH /
DMF / ammonium acetate in water (1g/L), Table S2. The porphyrin dimer 5 was dissolved in
DMF and 20 pL was injected each time.

Table S2. Solvent gradient used for HPLC purification of the porphyrin dimer 5 (Method B)

Time (min) Methanol DMF aqueous ammonium
acetate (1g/L)
0.0 20 % 40 % 40 %
3.0 6.7 % 80 % 13.3 %
8.0 6.7 % 80 % 13.3 %
10.0 0% 100 % 0%
14.0 0% 100 % 0%
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Figure S5. "H NMR spectrum of porphyrin dimer 5 (MeOD / 5% pyridine-ds, 500 MHz).
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Conjugated porphyrin dimer 5
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Figure S6. ESI-TOF of the porphyrin dimer 5 m/z ESI-TOF 770.48
(C116H103N802§;S4Zn23-, [M]?’-, I'quliI'CS 77047)
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Conjugated porphyrin dimer 3 (P,C,-NMel)
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Figure S7. HPLC chromatograph of the porphyrin dimer 3 monitored 440 nm (Soret band, blue line)
and 770 nm (Q band, red line).

Table S3. Solvent gradient used for HPLC purification of the porphyrin dimer 3 (Method C)
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Figure S8. 'H NMR spectrum of porphyrin dimer 3 (MeOD / 5% pyridine-ds, 400 MHz).
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Conjugated porphyrin dimer 3
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Figure S9. ESI-TOF of the porphyrin dimer 3 m/z MALDI-TOF 1978.5
(C112H106N1001621’12, [M—21]+, I'quliI'CS 19786, 100%)
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Figure S10. ESI-TOF of the porphyrin dimer 3 m/z MALDI-TOF 1978.5

(C112H106N1001621’12, [M—21]+, I'quliI'CS 19786, 100%)
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Conjugated porphyrin dimer 6 (P,C,-CO,NH,)
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Figure S11. HPLC chromatograph of the porphyrin dimer 6 monitored 440 nm (Soret band, blue line)

and 680 nm (Q band, red line).

Table S4. Solvent gradient used for HPLC purification of the porphyrin dimer 6 (Method C)

Normalized Intensity

Time/min MeOH DMF 1g/L. NH,OAc
0 20 % 40 % 40 %
6 6.7 % 80 % 13.3 %
13 6.7 % 80 % 13.3 %
13.01 20 % 40 % 40 %
15 20 % 40 % 40 %
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Figure S12. "H NMR spectrum of porphyrin dimer 6 (DMSO / 5% pyridine-ds, 400 MHz).
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Conjugated porphyrin dimer 6
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Figure S13. ESI-TOF of the porphyrin dimer 6 m/z MALDI-TOF 2122.6
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Figure S14. ESI-TOF of the porphyrin dimer 6 m/z MALDI-TOF 2122.6

(C116H102N8024Zn2, M+, I'quliI'CS 21226, 100%)
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Conjugated porphyrin dimer 4 (P,-NMe;OAc)
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Figure S15. HPLC chromatogram of the porphyrin dimer 4 monitored by at two different
wavelengths, 440 nm (Soret band, blue line) and 695 nm (Q band, red line).

Chromatographic condition: T = 40°C, flow = 4 mL / min, gradient solvent system: 1% acetic
acid in water / THF, Table S5. Porphyrin dimer 4 was dissolved in THF and 30 pL was

injected.

Table SS5. Solvent gradient used for HPLC purification of the porphyrin dimer 4: HPLC method D

time / min 1% aqueous THF
acetic acid
0 60 % 40 %
3 50 % 50 %
6 30 % 70 %
9 20 % 80 %
12 20 % 80 %
13 60 % 40 %
15 60 % 40 %

HDO r
DMSO
4H 4H 4H4H 8H 12H 4H 8H 26H 888 8H 12H 6H
T I T T T T I T T T T I T T T T I T T T T I T
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Figure S16. 'H NMR spectrum of porphyrin dimer 4 (DMSO-ds, 400MHz).
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Conjugated porphyrin dimer 4
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Figure S17. MALDI-TOF of the porphyrin dimer 4 . MALDICOTOF m/z 1006.9
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Conjugated porphyrin dimer 7 (P,-Suc)
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Figure S18. HPLC chromatograph of the porphyrin dimer 7 monitored at two different wavelengths,
440 nm (Soret band, blue line) and 695 nm (Q band, red line).

Chromatographic condition: T = 40°C, flow = 4 mL / min, gradient solvent system: 1% acetic
acid in water / THF, Table S6. The porphyrin dimer 7 was dissolved in THF and 30 puL was
injected each time.

Table S6. Solvent gradient used for HPLC purification of porphyrin dimer 7: HPLC method D

time / min 1% aqueous THF
acetic acid
0 60 % 40 %
3 50 % 50 %
6 30 % 70 %
9 20 % 80 %
12 20 % 80 %
13 60 % 40 %
15 60 % 40 %

HDO|

DMSO

__AL A UL_AML TiF
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Figure S19. 'H NMR spectrum of porphyrin dimer 7 (DMSO-ds, 400MHz).
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Conjugated porphyrin dimer 7
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Figure S20. MALDI-TOF of the porphyrin dimer 7. m/z MALDI-TOF 2128.7 (C;16H112N1002Zn,,

M, requires 2128.96).

Matrix: 2-[(2E)-3-(4-tert-Butylphenyl)-2-methylprop-2-enylidene]malononitrile (DCTB)

% Intensity

% Intensity

g 3

2128.7
21297

||
/J |
| ] L M j} \ L //\\ }\mr"\ [

21267 ”2'2” \

2130.7
2131.7

1
21257 1

2124.7 21327

Theoretical M+

100

21200

8 8 8

21244 21288 21376

Mass (miz)
<<OXF15AND_0002>> Voyager Spec #1=>AdvBC(64,0.5,0.1)=>NF0.7[BP = 316.3, 9046]
2128.7
2121.7
21297 51307
21287

a
N

L Ll
\m%f\mu ‘\M al

2131.7
21257

21247 |
| ‘ 21327

I
‘ 21337

133.9
w \Ai‘j\}i 5 2_1:” 2136.9
M M.

Observed Data

134

21200

21244 21288 21332 21376

Mass (m/z)

214

2.0

MALDI-TOF m/z 2128.7 [M]", calculated for C;;6H;12N1002,Zn,; 2128.9643

-14 -



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2009

HPLC method E (linear gradient)

time / min 1% aqueous THF
acetic acid

0 60 % 40 %

20 20 % 80 %

22 60 % 40 %

24 60 % 40 %




