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1. Preparation of 5-ethoxy-2(5H)-furanone
5-Hydroxyfuran-2(5H)-one.

In a 2 L photochemical immersion well reactor were introduced freshly distilled furfural (100 g, 1 mol,
1 eq.), EtOH (1.5 L) and Rose Bengale (1.0 g, 1 mmol, 0.001 eq.). Air injection was performed at the
bottom of the reactor with a pump as it is used for aquaria or hydroponic systems. The irradiation
was carried out with a medium pressure mercury vapor lamp set to 400 W that was placed inside the
reactor. Rose Bengale (0.5 g, 0.5 mmol, 0.0005 eq.) was added twice inside the photoreactor when
the solution started decoloring. Consumption of furfural was followed by *H NMR. After 10 h, furfural
was totally converted into 5-Hydroxyfuran-2(5H)-one. EtOH was removed under reduced pressure
(the temperature was kept below 30 °C) to obtain an orange oil that solidified. The photosensitizer
was removed partially by filtration in diethyl ether over silica and charcoal. After evaporation, 5 g of
liquid side products were separated from the solid by filtration on a frit glass (¢ = 3). 5-Hydroxyfuran-
2(5H)-one was obtained as an off-white powder (94 g, 90 %)."H NMR (500 MHz, CDCls, ppm): § 7.30
(dd, J = 5.6 Hz, 1.2 Hz, 1H; CH), 6.24 (m, 1H; CH), 6.23 (m, 1H; CH), 4.22 (s, broad, 1H; OH).23C NMR
(126 MHz, CDCls, ppm): 6 171.3 (Cq), 151.9 (CH), 124.9 (CH), 98.7 (CH). Spectroscopic data are in
agreement with those previously reported (M. I. Burguete, R. Gavara, F. Galindo and S. V. Luis,
Tetrahedron Lett. 2010, 51, 3360-3363).

Photochemical immersion well reactor equipped with a medium pressure mercury vapor lamp that
have been used for the photooxygenation of furfural.



H NMR (500 MHz) spectrum of 5-Hydroxyfuran-2(5H)-one in CDCls
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5-Ethoxy-2(5H)-furanone.

In a two-neck round bottom flask equipped with a stirring bar and an inverse Dean-Stark apparatus
were introduced 5-Hydroxyfuran-2(5H)-one (30 g, 0.3 mol, 1 eq.), CHCl53 (100 mL) and a solution of
PTSA (0.26 g, 1.5 mmol, 0.005 eq) in dry ethanol (23 mL, 0.39 mol, 1.3 eq.). The reaction mixture was
stirred at reflux. After 14 h, the mixture was cooled and poured in a separatory funnel. The organic
layer was washed with a saturated aqueous NaHCOs; solution (100 mL). An impurity of unsaturated
aldehyde was removed by washing the organic layer with a saturated aqueous NaHSOs; solution
(2 x 100 mL). The organic fraction was washed with H,0, dried over MgSO,4 and concentrated under
reduced pressure. The yellow oil was further purified by column chromatography (SiO,, petroleum
ether/ethyl acetate = 8:2, KMnQ,) to yield 5-ethoxy-2(5H)-furanone as a yellowish liquid (17.1 g,
45 %). 'H NMR (500 MHz, CDCls, ppm): § 7.21 (m, 1H; CH), 6.22 (m, 1H; CH), 5.92 (m, 1H; CH), 3.92
(m, 1H; CH,), 3.74 (m, 1H; CH,), 1.27 (td, J = 7 Hz, J=1.1 Hz, 3H; CHs).2*C NMR (126 MHz, CDCls, ppm):
6 170.7 (Cq), 150.5 (CH), 125.1 (CH), 103.3 (CH), 66.3 (CH;), 15.2 (CHs). Spectroscopic data are in
agreement with those previously reported (T. Schmidt, N. Heise, K. Merzweiler, H.-P. Deigner, A. Al-
Harrasi and R. Csuk, Molecules 2021, 26, 3676).

H NMR (500 MHz) spectrum of Ethoxyfuranone in CDCl;
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13C{*H} NMR (126 MHz) spectrum Ethoxyfuranone in CDCls
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2. NMR Spectra
'H NMR (500 MHz) spectrum of 3-bromo-5-ethox
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B3C{*H} NMR (126 MHz) spectrum of 3-bromo-5-ethoxyfuran-2(5H)-one (2) in CDCls
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B3C{*H} NMR (126

8
9

o

N

-
\

178

7.0 6.5 6.0 5.5 5.0
f1 (ppm)
of 5a in DMSO-ds
M O T o ~N
TER g g 2
NP | Lo

L

T T T
130 120 110 100
f1 (ppm)




'H-'H cosy NMR spectrum of 5a in DMSO-ds
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'H-13C HSQC NMR spectrum of 5a in DMSO-ds
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1H-13C HMBC NMR spectrum of 5a in DMSO-d&
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3. HRMS spectra and data of compounds 53, 5b

HRMS spectrum and data of compounds 5a
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HRMS spectrum and data of compounds 5a

13

(O

AD_JR
20HR431 15 (0.288) Cm (11:15) 1: TOF MS ES+
100+ 425.0590 3.37e6
N
,QJ;\ Pt:/) )\"9’
-
conanlve
355.0704
281.0516 8
=
407.0483
447.0406
356.0711
268.9804| 4269667 463.0146
282.0522 i 357.0684
266.9997
207.0326 283.0446 34101850 379 0535
306.0547
197.0383
73.0477 96.961{ 1139633 149.0390 192.|9800i J
G T T T T T I‘l IIII T 1 :LDL lI hl‘
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 480 500 520
zmental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used fori-FIT =3
Monoisotopic Mass, Even Electron lons
1347 formula(e) evaluated with 9 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-8¢ H:0-100 N:0-6 0:0-15 S:0-2
AD_JR
20HR431 15 (0.288) Cm (11:15) 1: TOF MS ES+
3.37e+006
407.0483  425.0590 463.0146
DO SR e 000 meeseyomeamas 2 T R o e e bt 28 T S0
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Minimum: =-1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa DEE 1-FIT Narm Conf (%) Formula
425.05%0 425.0590 0.0 10.5 1077.2 0.232 79.30 Cl6 H17 N4 06 S2
425.0596 -0.¢ 192.5 1088.1 11.129 0.00 €24 H13 N2 04 S
425.0581 .9 118 1091.7 14.806 0.00 €15 H13 md4 011
425.0601 1.l 1.5 1085.2 8.308 0.02 €11 H21 015 5§
425.0603 =1.8 28.5 1094.7 17.744 0.00 €32 H9 02
425.0576 1.4 5.5 1074.5 1.577 20.66 €15 H21 010 52
425.0576 1.4 28.5 1094.0 17.108 0.00 C2B H5 N6
425.0574 1.6 2.5 1086.2 9.285 0.01 C7 H17 N6 013 5
425.0609 -1.% 24.5 1089.2 12.246 0.00 €25 HI N6 §




14

4. Photophysical Studies
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Figure S1: Absorption spectra of compounds 5a (tetraPh, black), and 5b (tetraMe, red) as acetonitrile
solutions (6.1 x 10® mol.L'* and 7.2 x 10°® mol.L? for compound 5a and 5b, respectively).
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Figure S2: Normalized absorption spectra of compound 5a (tetraPh) (conc. 6.1 x 10 mol.L')
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Figure S3: Normalized absorption spectra of compound 5b (tetraMe) (conc. 6.1 x 10® mol.L?).
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Figure S4: Non-normalized (emission spectra of compound 5a (tetraPh); conc. around 10 mol.L?
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Figure S6: Emission spectra of compound 5b (tetraMe) in deoxygenated (dark green), air-equilibrated
(green) and O, saturated (light green) DMSO solutions (excitation 530 nm; same other experimental
conditions for all measurements)
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Figure S7: Emission spectra of compound 5a (tetraPh) in deoxygenated (dark green) and O, saturated
(light green) DMSO solutions (same other experimental conditions for both measurements)
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5. Computational Studies

Figure S8: HOMOs and LUMOs for tautomer A
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Figure S9: HOMOs and LUMOs for tautomer C



Optimized Cartesian coordinates
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Structure B
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Structure C
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Structure A

Structure B

Structure C
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Computed oscillator strength values.

Electonic states

Oscillator strength

S1
S,
S3

1.5010
0.0002
0.0009




