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Synthesis of DAG photoswitches

General Remarks
1H-NMR and 13C-NMR spectra were recorded on a Bruker 300 MHz instrument. Chemical shifts (δ) are expressed in ppm. The letters s, d, t, q, p, td and m are used to indicate singlet, doublet, triplet, quadruplet, pentuplet, triplet doublet and multiplet. Low-resolution mass spectra were obtained on a Shimadzu LC/MS-2020 instrument using electrospray ionization (ESI) in positive or negative mode. High-resolution mass spectra were obtained on an Agilent 6500 Q-TOF LC/MS instrument. Analytical HPLC (Shimadzu LC20) analysis was carried out on a C18 reversed-phase (RP) analytical column (150 × 4.6 mm, particle size 5 μm) at 25 °C using a mobile phase A (water/acetonitrile 90:10 (v/v) + 0.1 % TFA) and B (MeCN + 0.1 % TFA) at a flow rate of 1.5 mL/min. The following gradient was applied: linear increase from solution 30% B to 100 % B in 8 min, hold at 100% solution B for 2 min. Melting points were determined on a StuartTM SMP3 melting point apparatus. All solvents and chemicals were obtained from standard commercial vendors and were used without any further purification. Chromatography purification was done on an automated Biotage SP4 flash chromatography system or via preparative TLC. Analytically pure samples for high-resolution MS analysis were obtained on a Shimadzu LC10 semi-preparative chromatography instrument. 

Synthesis of OptoDArG (3-hydroxypropane-1,2-diyl-bis(4-(4-((E)-(4-butylphenyl)diazenyl)phenyl) butanoate, 2):

Starting materials 3 and 4 were obtained according to existing literature procedures (16, 22).

3
4

3-((2-nitrobenzyl)oxy)propane-1,2-diyl-bis(4-(4-((E)-(4-butylphenyl)diazenyl)phenyl)butanoate, 5
5
4
3

DCC (276.5 mg, 1.34 mmol, 2.2 equiv.) in CCl4 (1 mL) was added dropwiseto a stirred mixture of (±)-O1-(2-nitrobenzyl)glycerol (3, 138.4 mg, 0.609 mmol, 1 equiv), 4-(4-((4-butylphenyl)diazenyl)phenyl)butanoic acid (4, 435.0 mg, 1.34 mmol, 2.2 equiv), and 4-pyrrolidinopyridine (198.6 mg, 1.34 mmol, 2.2 equiv) in CCl4 (5.5 mL) as a solvent and into a 20 mL Pyrex vial. The reaction mixture was sealed with a Teflon septum and stirred at room temperature for 3 days protected from light. The obtained mixture was transferred into a round-bottom flask and the solvent removed under vacuum. Subsequently, the residue was purified twice by flash chromatography with a gradient 0-60% Petroleum ether:EtOAc to afford compound 5 (422.7 mg, 82%).

Orange oil; 1H NMR (300 MHz, CDCl3): δ = 8.05 (dd, J = 8.2, 1.1 Hz, 1H), 7.85-7.79 (m, 8H), 7.72 (d, J = 7.6 Hz, 1H), 7.59 (td, J = 7.7, 1.1 Hz, 1H), 7.43-7.39 (m, 1H), 7.32-7.26 (m, 8H), 5.37-5.30 (m, 1H), 4.97-4.87 (m, 2H), 4.42 (dd, J = 11.9, 3.8 Hz, 1H), 4.23 (dd, J = 12.0, 6.2 Hz, 1H), 3.74 (d, J = 5.1 Hz, 2H), 2.74-2.66 (m, 8H), 2.42-2.34 (m, 4H), 2.05-1.95 (m, 4H), 1.69-1.59 (m, 4H), 1.42-1.35 (m, 4H), 0.94 (t, J = 7.3 Hz, 6H); 13C NMR (75 MHz, CDCl3): δ = 173.1 (C=O), 172.8 (C=O), 151.4 (2 CN), 151.1 (2 CN), 147.2 (CNO2),  146.5 (2 C), 144.5 (2 C), 134.6 (C), 133.8 (CH), 129.3 (4 CH), 129.2 (4 CH), 128.6 (CH), 128.3 (CH), 124.9 (CH), 123.0 (4 CH), 122.9 (4 CH), 70.3 (CH), 70.2 (CH2), 69.7 (CH2), 62.8 (CH2), 35.7 (2 CH2), 35.0 (2 CH2), 33.6 (3 CH2), 33.4 (CH2), 26.4 (CH2), 26.3 (CH2), 22.5 (2 CH2), 14.1 (2 CH3); HRMS m/z (APCI) calculated for C50H58N5O7[M+H]+840.4331, found: 840.4325.
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OptoDArG, 3-hydroxypropane-1,2-diyl bis(4-(4-((E)-(4-butylphenyl)diazenyl)phenyl)butanoate, 2)

[image: ]

A solution of compound 5 (390.6 mg, 0.465 mmol,) in MeCN (30 mL) was placed as a thin layer in a Petri dish at 0°C (ice-bad) and irradiated with a LED-UV lamp at 365 nm for 5 hours. Upon completion of the deprotection/isomerization process (HPLC-control), the reaction mixture was transferred into a round-bottom flask and the solvent removed under vacuum. Subsequently, the residue was purified by flash chromatography with a gradient 0-50% Petroleum ether: EtOAc to afford compound 2 (188.3 mg, 57%). Analytically pure samples for biological evaluation were obtained by preparative TLC using 1:1 Petroleum ether: EtOAc system as eluent.

Orange solid, m.p. 64-65 °C; 1H NMR (300 MHz, CDCl3): δ = 7.83 (d, J = 8.2 Hz, 8H), 7.32-7.28 (m, 8H), 5.15-5.08 (m, 1H), 4.36 (dd, J = 12.0, 4.2 Hz, 1H), 4.24 (dd, J = 12.0, 5.8 Hz, 1H), 3.74 (d, J = 5.0 Hz, 2H), 2.75-2.66 (m, 8H), 2.42-2.35 (m, 4H), 2.05-1.94 (m, 4H), 1.70-1.60 (m, 4H), 1.45-1.30 (m, 5H), 0.95 (d, J = 7.3 Hz, 6H); 13C NMR (75 MHz, CDCl3): δ = 173.4 (C=O), 173.1 (C=O), 151.4 (2 CN), 151.1 (2 CN), 146.5 (2 C), 144.4 (2 C), 129.3 (4 CH), 129.2 (4 CH), 123.0 (4 CH), 122.9 (4 CH), 72.4 (CH), 62.4 (CH2), 61.6 (CH2), 35.7 (2 CH2), 35.0 (CH2), 34.9 (CH2), 33.6 (3 CH2), 33.4 (CH2), 26.4 (CH2), 26.3 (CH2), 22.5 (2 CH2), 14.1 (2 CH3); HRMS m/z (APCI) calculated for C43H53N4O5[M+H]+705.4009, found: 705.4010.
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