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Experimental

General Considerations

All air or moisture sensitive reactions were carried out under a nitrogen atmosphere
utilizing standard Schlenk techniques. Purification through column chromatography was
accomplished with 60 A silica gel. The elution was verified through visualization on silica
gel coated glass thin layer chromatography (TLC) plates, using a 254 nm ultra-violet (UV)
handheld light source for illumination. All starting materials were purchased from
commercial sources (Alfa Aesar, Sigma Aldrich, and TCM Chemicals), and used without
further purification, unless otherwise stated. Compounds 2 and 3 were prepared
according to literature procedures.[1,2] "H and "*C NMR spectroscopy was carried out on
a JEOL Eclipse 300MHz spectrometer operating at 300.128 and 75.474 MHz,
respectively. Chemical shifts are reported in & (ppm) relative to the 'H and '*C signal of
the deuterated solvent used. GPC analysis was carried out in THF at room temperature
using a Viscotek TDA305 RI Detection system with a T600M general mixed column and
were calculated relative to polystyrene standards.

Synthesis

Synthesis of polymer 4. To a 25 mL, round-bottomed flask, equipped with a
magnetic stir-bar and a rubber septum was added a-bromo ester 2 (1.0 g, 4.1 mmol) and
methylene chloride (10 mL). The solution was then sparged with nitrogen gas for 15
minutes. While under a positive flow of nitrogen, Grubbs 3™ generation initiator 3 (0.03 g,
0.016 mmol) was quickly added to the flask while stirring. The reaction mixture
immediately turned brown upon addition of 3. The reaction was allowed to stir for another
2 hours before being open to air and quenched with excess ethyl vinyl ether (4 mL). The
polymer was isolated as a gummy solid in 80 % yield via precipitation into methanol,
followed by vacuum filtration. '"H NMR (300 MHz, CDCls) &: 5.48-5.07 (m, 2H), 4.31-3.69
(m, 5H), 3.13-1.04 (m, 9H). GPC analysis: M, = 64,500 Da, D = 1.03.

Synthesis of polymer §. To a 25 mL, round-bottomed flask, equipped with a magnetic
stir-bar and a rubber septum was added polymer 4 (0.91 g, 3.69 mmol) and THF (2.6
mL). Then, triphenylphosphine (0.97 g, 3.69 mmol) was added to the reaction mixture,
which was allowed to stir for 24 hours. At this point, 5 was isolated as a gummy solid in
71 % yield, via solvent precipitation into ether followed by vacuum filtration. '"H NMR (300
MHz, CDCl3) 8. 8.03-7.55 (m, 12H), 5.65-4.94 (m, 4H), 4.22-3.60 (m, 3H), 3.13-1.04 (m,
11H).

General procedure for Wittig reactions. To a 25 mL, round-bottomed flask,
equipped with a magnetic stir-bar and a rubber septum was added polymer 5 (0.51 mmol),
aldehyde (10 mmol) and methylene chloride (1 mL). To this stirring solution was added a
saturated aqueous solution of NaHCO3 (1.7 mL). This biphasic reaction mixture was
allowed to stir overnight. At this point, the reaction was quenched by the addition HCI (0.1
M, 1.0 mL) followed by extraction with methylene chloride. The organic layer was then
washed with saturated NaCl (aq) and dried over anhydrous Na>SO, filtered, and the
excess solvent was removed under reduced pressure. Further purification by solvent
precipitation into methanol was then carried out.



Reaction with benzaldehyde. This reaction was carried out according to the
general procedures above. Product was isolated in 70 % yield. '"H NMR (300 MHz, CDCls)
0. 7.73-7.04 (m, 11H), 6.38 (d, 1H, J = 20 Hz), 5.45-5.04 (m, 2H), 4.28-3.79 (m, 2H), 3.14-
0.77 (m, 11H).

Reaction with 4-bromobenzaldehyde. This reaction was carried out according to
the general procedures above. Product was isolated in 95 % yield. '"H NMR (300 MHz,
CDCl3) 6. 7.64-7.15 (m, 12H), 6.38 (d, 1H, J = 20 Hz), 5.45-5.04 (m, 2H), 4.28-3.79 (m,
3H), 3.14-0.77 (m, 17H).

Reaction with 4-chlorobenzaldehyde. This reaction was carried out according to
the general procedures above. Product was isolated in 65 % yield. '"H NMR (300 MHz,
CDCl3) ¢: 7.76-7.30 (m, 4H), 6.45 (d, 1H, J = 18 Hz), 5.45-5.04 (m, 2H), 4.28-3.79 (m,
2H), 3.14-0.77 (m, 14H).

Reaction with 4-fluorobenzaldehyde. This reaction was carried out according to
the general procedures above. Product was isolated in 83 % yield. '"H NMR (300 MHz,
CDCls) ¢: 7.76-7.35 (m, 2H), 7.09-6.90 (m, 2H), 6.29 (d, 1H, J = 10 Hz), 5.45-5.04 (m,
2H), 4.28-3.79 (m, 2H), 3.14-0.77 (m, 10H).

Reaction with 5-bromo-2-fluorobenzaldehyde. This reaction was carried out
according to the general procedures above. Product was isolated in 90 % yield. '"H NMR
(300 MHz, CDCl3) ¢6: 7.71-7.17 (m, 4H), 6.35 (d, 1H, J = 20 Hz), 5.45-5.04 (m, 2H), 4.28-
3.79 (m, 3H), 3.14-0.77 (m, 12H).

Reaction with 3-nitrobenzaldehyde. This reaction was carried out according to the
general procedures above. Product was isolated in 89 % yield. '"H NMR (300 MHz, CDCls)
0. 8.44-8.01 (m, 2H), 7.88-7.42 (m, 3H), 6.52 (d, 1H, J = 15 Hz), 5.45-5.04 (m, 2H), 4.28-
3.79 (m, 2H), 3.14-0.77 (m, 14H).

Reaction with furfural. This reaction was carried out according to the general
procedures above. Product was isolated in 89 % yield. '"H NMR (300 MHz, CDCls) &: 7.45
(bs, 1H), 6.56 (bs, 1H), 6.43 (bs, 1H), 6.25 (d, 1H, J = 20 Hz), 5.45-5.04 (m, 2H), 4.28-
3.79 (m, 2H), 3.14-0.77 (m, 12H).

Photo-mediated [2 + 2] crosslinking of 6. To a 20 mL, vial, equipped with a
magnetic stir bar was added polymer 6 (0.12 g) and THF (2 mL). This solution was then
placed on a laboratory window sill for 3 days (ca. 30 hours of sunlight) while gently stirring.
At this point, the excess solvent was decanted.
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