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I. Materials and Methods 

Tetrahydrofuran (THF) was purchased from Sigma Aldrich and collected through a Glass contour solvent purification system by SG Water USA, LLC. All other 

chemicals were purchased through Sigma Aldrich and used as received. The NMR spectra were measured on a Bruker spectrometer at 400/600 MHz for 1H and 

101/151 MHz for 13C and referenced to the resonances of CDCl3. All irradiation was performed in a Luzchem LZC-4X photoreactor equipped with 14 Hitachi 

FL8BL-B UVA bulbs centered at 350 nm. The MS full scan spectra with accurate mass determination were obtained by Agilent 6230 time-of-flight TOF mass 

spectrometer. Ionization condition conditions: drying gas (N2) flow rate, 10.0 L/min ; dry temperature, 350 °C; Nebulizer, 40 psi; Fragmentor, 175 V; Capillary 

voltage, 2000 V; Skimmer potential, 75 V; Hexapole RF, 250 V. All the operations, acquisition and analysis were controlled by Mass Hunter Workstation. UV-VIS 

spectroscopy was recorded on an Agilent Cary 60 UV-VIS at concentrations of 50 μM. 

 

II. General Procedures: 



Sonogashira cross coupling to prepare benzaldehydes using p-OMephenylacetylene. 

 

A suspension of 2-bromobenzaldehyde (16.2 mmol, 3.00 g), PdCl2(PPh3)2 (5 mol %, 0.811 mmol, 569 mg), CuI (5 mol %, 0.811 mmol, 154 mg), was dissolved in 

100 mL of triethylamine and sparged with argon for 30 minutes in a 250 mL round bottom flask. The 1-ethynyl-4-methoxybenzene (1.1 equiv., 17.8 mmol, 2.36 g) 

was dissolved in a minimum amount of argon-sparged triethylamine, added slowly dropwise to the suspension, which quickly resulted in the formation of a dark 

brown precipitant. The solution was allowed to stir for 8 hours at room temperature. The reaction mixture was filtered through celite, concentrated on a rotary 

evaporator under reduced pressure, and purified via flash chromatography on silica gel using ethyl acetate and hexanes as an eluent to afford the aldehyde 

product in a 91% yield. 

Sonogashira cross coupling to prepare benzaldehydes using phenylacetylene. 

 

 

A suspension of 2-bromobenzaldehyde (16.2 mmol, 3.00 g), PdCl2(PPh3)2 (5 mol %, 0.811 mmol, 569 mg), CuI (5 mol %, 0.811 mmol, 154 mg), was dissolved in 

100 mL of triethylamine and sparged with argon for 30 minutes in a 250 mL round bottom flask. The ethynylbenzene (1.1 equiv., 17.8 mmol, 1.82 g) was added 

slowly dropwise to the suspension which quickly resulted in the formation of a dark brown precipitant. The solution was allowed to stir for 8 hours at room 

temperature. The reaction mixture was filtered through celite, concentrated on a rotary evaporator under reduced pressure, and purified via flash 

chromatography on silica gel using ethyl acetate and hexanes as an eluent to afford the aldehyde product in a 95% yield. 

Takai reaction to prepare vinyl iodides. 



 

Based on Augé’s1 modified Takai protocol, a suspension of CrCl3 (6 equiv, 86.2 mmol, 13.7 g), Zn powder (3 equiv., 43.1 mmol, 2.82 g), and sodium iodide (5 

equiv., 71.8 mmol, 10.8 g) was made by adding them to a dry 500 mL round bottom flask followed by 144 mL of dry tetrahydrofuran. In a separate dry round 

bottom flask, the aldehyde (14.4 mmol, 3.39 g) and iodoform (1.5 equiv., 21.6 mmol, 8.48 g) were dissolved in 72 mL of dry tetrahydrofuran. This solution was 

transferred to the suspension slowly via cannula which resulted in a steady darkening of the solution to a dark brown. The reaction mixture was stirred for 6 

hours at room temperature. The reaction mixture was concentrated onto silica gel, and filtered through a silica gel plug to remove the inorganics. The crude 

reaction mixture was then purified via flash chromatography using ethyl acetate and hexanes as an eluent and the vinyl iodide was isolated in 50-54% yield as an 

E/Z mixture. 

 

Lithium-halogen exchange addition reactions for synthesis of caged compounds. 

 

A 200 mg portion of vinyl iodide was dissolved in 10 mL of dry ether over 4 Å molecular sieves under argon. 1.1 equivalents of ketone or aldehyde was dissolved 

in 10 mL of dry ether over 4 Å molecular sieves under argon. A 25 mL round bottom flask with stir bar was flame-dried and backfilled with argon. The dried vinyl 

iodide solution was then transferred to the round bottom flask, and cooled to -78 °C. 2.1 Equivalents of tertiary butyllithium in pentane solution was added 

dropwise, resulting in brief bursts of dark teal coloration with each drop, until the solution became fully dark teal at the end of the addition. The aldehyde or 

ketone solution is then immediately added via fast dropwise addition. After the addition of ketone or aldehyde, the solution steadily changes to a light brown or 

orange color. The solution was stirred at -78 °C for 1 hour and then allowed to warm to room temperature over 1 hour. The solution is then cooled again to -78 

°C and quenched by dropwise addition of isopropanol, which lightens the solution to a transparent yellow. The crude reaction mixture is extracted with 

saturated ammonium chloride solution, then washed with deionized water before purification via silica gel flash chromatography using 15-20% ethyl acetate in 

hexanes as an eluent. 

 



 

Photouncaging of enynols. 

 

 

A 16 μmol portion of the enynol is dissolved in 160 mL of benzene and sparged with argon for 1 h in a 250 mL round bottom flask with stir bar. The flask is then 

placed in a Luzchem LZC-4X photoreactor equipped with 14 Hitachi FL8BL-B UVA bulbs centered at 350 nm and stirred under irradiation for 4 hours. The solution 

starts with a very faint yellow color, which changes to a much brighter yellow indicative of benzofulvene formation. 1,3,5-trimethoxybenzene was added to the 

reaction mixture an NMR standard to determine yields and the solvent was evaporated under reduced pressure. 

 

III. Spectral Data for the new compounds:  

Combination of singlet at 2.05ppm, quartet at 4.12 ppm, and triplet at 1.26 ppm in various 1H NMR comes from EtOAc in sample. 
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1H Peak at 2.25 = 1H from OH. 1.56= Water 
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1H broad Peak at 2.2 = 1H from OH. Singlet at 2.36 from Toluene. 1.56= Water.  
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1H broad Peak at 2.1 = 1H from OH 
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