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1. Protocol for Singlet Oxygen Quantum Yield Measurements

The procedure for the singlet oxygen quantum yield measurements was adapted from literature.[1] A 
solutions of 1,3-diphenylisobenzofuran (DPBF), with an optical density of 1.0 in air-saturated ethanol 
were formulated. The corresponding BAD was added to the cuvette, and its absorbance was 
adjusted to approximately 0.01 at the wavelength of irradiation. The solution in the cuvette was 
irradiated with a 532 nm laser light at a power density of 10 mW.cm-2. The absorption spectra of the 
solutions were measured every 10 s. The slope of plots of absorbance of DPBF at 414 nm vs. 
irradiation time for each photosensitizer was calculated. Singlet oxygen quantum yields were 
calculated according to the following equation:

Φ∆ =  Φ𝑟𝑒𝑓
△ ×  

𝑘
𝑘𝑟𝑒𝑓

×
𝐼𝑟𝑒𝑓

𝑎𝑏𝑠

𝐼𝑎𝑏𝑠

where Φ△ is the singlet oxygen quantum yield, the superscript ref stands for BAD-6 (0.67 in 
ethanol),[2] k is the slope of the curves of DPBF absorption (414 nm) change vs. irradiation time, I 
represents the absorption correction factor which is given by I = 1–10−OD (OD is the optical density at 
532 nm).
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Figure S1: Change of DPBF absorption at 414 nm upon irradiation in air-saturated ethanol.
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Figure S2: Fluorescence emission spectrum of DPBF at an excitation wavelength of 410 nm



2. Protocol for Phototoxicity Studies

For the photocytotoxicity studies the BADs were formulated in DMSO (Hybri-Max;Sigma-Aldrich D-
2650) and diluted in appropriate medium (Dulbecco’s Modified Eagle’s Medium with 4.5 gL-1 glucose 
+ 2 mM L-glutamine; no FCS) to give a range of concentrations (1–50 μM). The concentration of 
DMSO never exceeded 5.2%. The cells (MDA-MB-468) were adjusted to a concentration of 1×106 
cells mL-1, and 800 μl was added to 200 μl of BAD stock solution to achieve the desired 
concentrations. The cells were then incubated in the dark for an hour at 37 °C and 5 % CO2, after 
which they were washed with a three times excess of media and centrifuged to eliminate any 
unbound BAD. The final pellets of cells were re-suspended in 1 mL medium and 100 μL (8 × 104 cells) 
was transferred into two 96 wells plates in quadruplicate for each concentration. One plate was 
subsequently irradiated with light (400–700 nm; 20 J cm-2) from an Oriel quartz tungsten halogen 
lamp (model 66188 powered by an Oriel 1100W radiometric power supply (model 69935). The 
second plate was kept in the dark and served as a “no light” control. After irradiation, 5 μl of Fetal 
Bovine Serum was added to each well and the plates were returned to the incubator overnight. After 
18 to 24 h, an MTT cell viability assay[3] was performed and the results were expressed as percentage 
of cell viability vs. compound concentration; an LD50 (lethal dose where 50 % of the cells are killed) 
was determined from the resulting curves. Each experiment was repeated in triplicate.

3. Protocol for Fluorescent Quantum Yields

A solutions of fluorescein in 0.1 M NaOH with an absorption between 0.03-0.07 was formulated. The 
fluorescence quantum yield of fluorescein is reported as 0.95.[4] The maximum absorbance and area 
under the curves emission was noted. BAD solutions of concentration 1 × 10-5  M were formulated 
and the maximum optical density and area under the curves emission was noted. The quantum 
yields were calculated according to the following equation:

Φ𝑓 =  Φ𝑟𝑒𝑓
𝑓 ×  

𝑂𝐷
𝑂𝐷𝑟𝑒𝑓

×
𝐼𝑟𝑒𝑓

𝑎𝑏𝑠

𝐼𝑎𝑏𝑠
×

𝑛2

𝑛 2
𝑟𝑒𝑓

where Φf is the fluorescence quantum yield, the superscript ref stands for fluorescein, OD is the 
optical density, I is the integrated intensity, n is the refractive index.



4. NMR and UV/Vis Spectra
4.1 Characterization Spectra for BAD-23
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4.2 Characterization Spectra for BAD-15
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4.3 Characterization Spectra for BAD-24
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4.4 Characterization Spectra for BAD-16
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4.5 Characterization Spectra for BAD-25
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4.6 Characterization Spectra for BAD-17
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4.7 Characterization Spectra for BAD-26
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4.8 Characterization Spectra for BAD-18
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4.9 Characterization Spectra for BPyrD-27
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4.10 Characterization Spectra for BPyrD-19
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4.11 Characterization Spectra for 28



300 400 500 600
0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

A
bs

or
pt

io
n

Wavelength, nm

N N
B

NN

500

4.12 Characterization Spectra for 20
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