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1. General

Commercially available reagents were used as received. Anhydrous solvents were obtained by
distillation under the described conditions.™! Column chromatography was carried out with Merck
Silica Gel (0.040-0.063 mm). TLC was performed with Merck DC-F254 plates employing UV light or
iodine vapor for visualization. FT-IR spectra were recorded on a Nicolet 6700 FT-IR spectrometer
(Thermo Scientific, Waltham, MA, USA). The spectra were recorded over the sample holder in the
range of wavelengths of 400—4000 cm—1. NMR spectra were obtained with Bruker Avance 400 MHz,
in CDCl3 or DMSO-d6. Chemical shifts (6) and J couplings are reported in ppm and Hz, respectively.
Low resolution mass spectra were obtained with a JEOL The AccuTOF: JMS-T100LC, lonization Mode:
DART+. MALDI-TOF mass spectra were obtained with a Bruker microflex®, 2,5-dihydroxybenzoic acid
was used as matrix in a 2/5 relation (Sample/matrix). Absorbance measurements was determined
in a Shimadzu UV-1800 spectrometer, using quartz cuvettes. The wavelength range was 190-600 nm
(0.5 nm step). Calibration curves were plotted with dilution of stock solution in the range of 5 to 70
KM, Emission experiments were carried out in a Horiba FluoroLog spectrophotometer FL3-22, the
wavelength range was 300-700 nm (5 nm step).



2. Methodologies and Characterization.

Compounds 9121, 11aB%1, A%l and B* were synthesized as reported in the literature.

O 1-(3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)ethan-1-one, compound 2. In

MeO a 50 mL round bottom flask equipped with magnetically stirrer and
conditioned under nitrogen, 2.19 g (13.15 mmol) of acetovanillone (4’-
/O hydroxy-3’-methoxyacetophenone) was dissolved in 20 mL of DMF and

cooled with an ice bath. The mixture was stirred in this bath for 30
minutes, then 0.63 g (15.77 mmol) of sodium hydride (NaH, 60 % dispersion in mineral oil) was
added portion wise. This reaction was stirred at low temperature for 30 minutes. Finally, 2.35 g (1.76
mL, 15.77 mmol) of propargyl bromide (80 wt.% in toluene) was added drop wise, the reaction
mixture was allowed to reach room temperature and stirred for 48 h. To work-up the reaction was
poured into ice-water (100 mL) and the product extracted with Et,0 (3 X 50 mL). Solvent was
removed by vacuum distillation and the product purified by column chromatography with silica gel
(Hex-EtOAc, 7:3) or by crystallization in MeOH. The product was obtained as a pale-yellow solid in
97 % yield (2.6045 g, 12.75 mmol). 'H-NMR (400 MHz, CDCls, 6 = ppm): 7.58 (dd, J = 2.0 Hz, 8.3 Hz,
1H); 7.55(d, J=2.0 Hz, 1H); 7.06 (d, /= 8.3 Hz, 1H); 4.85 (d, J = 2.4 Hz, 2H); 3.94 (s, 3H); 2.58 (s, 3H);
2.56 (t, J = 2.4 Hz, 1H). 3 C-NMR (APT, 100 MHz, CDCI3, & = ppm): 26.24 (CH;), 55.98 (CHs), 56.53
(CH,), 76.47 (=CH), 77.72 (C=), 110.54 (CH), 112.23 (CH), 122.81 (CH), 131.39 (C), 149.45 (C), 150.94
(C), 196.75 (C=0). FT-IR-ATR (cm™): 3244.3, 3076.9, 3007.4, 2974.7, 2942.2, 2126.0, 1670.2, 1586.8,
1508.2,1467.3,1453.8,1414.5,1269.0, 1220.4,1179.8, 1151.3, 1025.6, 1010.0, 979.0, 882.5, 801.9,
642.1. MS-DART+ (M+1, low resolution): found = 205.

o (E)-1,3-bis(3-methoxy-4-(prop-2-yn-1-yloxy)

MeO S OMe phenyl)prop-2-en-1-one, compound 3. In a 25 mL
O O round bottom flask equipped with magnetically

stirrer, 0.4 g (1.96 mmol) of ketone 2and 0.38 g (2.0

/O O/\ mmol) of aldehyde 5 were dissolved in 10 mL of
EtOH, then 11 mg (0.196 mmol) of KOH was added and the reaction mixture stirred for 96 hour
until no change was detected by TLC. Solvent was removed by vacuum distillation and the residue
dissolved in EtOAc. The organic layer was washed one time with 0.1 M HCl and twice with water.
Organic layer was dried with anhydrous sodium sulfate and the product purified by column
chromatography in silica gel (Hex-EtOAc, 9:1 to 6:4) to achieve 0.332 g (0.88 mmol, 45 %) of the
desired product as a light-yellow solid. *H-NMR (400 MHz, DMSO-d6, & = ppm): 7.93 (dd, J = 1.8 Hz,
8.5 Hz, 1H); 7.86 (d, J = 15.5 Hz, 1H); 7.69 (d, J = 15.5 Hz, 1H); 7.62 (d, J = 1.8 Hz, 1H); 7.56 (d, J = 1.7
Hz, 1H); 7.43 (dd, J = 1.7 Hz, 8.4 Hz, 1H); 7.19 (d, J = 8.5 Hz, 1H); 7.10 (d, /= 8.4 Hz, 1H); 4.95 (d, J =
2.2 Hz, 2H); 4.88 (d, J = 2.2 Hz, 2H); 3.88 (s, 6H); 3.64 (t, J = 2.2 Hz, 1H); 3.61 (t, J = 2.2 Hz, 1H). 1C-
NMR (APT, 100 MHz, DMSO-d6, & = ppm): 56.13 (CHs), 56.29 (CHs), 56.46 (CH.), 56.54 (CH-), 79.05
(=CH), 79.27 (=CH), 87.32 (C=), 87.94 (C=), 111.50 (CH), 111.93 (CH), 113.06 (CH), 114.03 (CH), 120.53
(CH), 123.34 (CH), 123.53 (CH), 129.04 (C), 131.97 (C), 143.95 (CH), 149.19 (C), 149.57 (C), 149.80



(C), 151.19 (C), 187.84 (C=0). FT-IR-ATR (cm™): 3245.7, 2917.0, 1742.1, 1650.3, 1574.6, 1505.7,
1417.4, 1254.3, 1134.6, 972.2, 913.4, 835.7, 787.7, 686.1, 606.7, 546.8. MS-DART+ (M+1, low
resolution): found = 377.

O 3-methoxy-4-(prop-2-yn-1-yloxy)benzaldehyde, compound 5. In a 50 mL

MeO H round bottom flask equipped with magnetically stirrer and conditioned
under nitrogen, 2.0 g (13.15 mmol) of vanillin (4-hydroxy-3-
/O methoxybenzaldehyde) was dissolved in 20 mL of DMF and cooled with

an ice bath. The mixture was stirred in this bath for 30 minutes, then 0.63
g (15.77 mmol) of sodium hydride (NaH, 60 % dispersion in mineral oil) was added portion wise. This
reaction was stirred at low temperature for 30 minutes. Finally, 2.35 g (1.76 mL, 15.77 mmol) of
propargyl bromide (80 wt.% in toluene) was added drop wise, the reaction mixture was allowed to
reach room temperature and stirred for 48 h. To work-up the reaction was poured into ice-water
(100 mL) and the product extracted with Et,O (3 X 50 mL). Solvent was removed by vacuum
distillation and the product purified by column chromatography with silica gel (Hex-EtOAc, 7:3) or
by crystallization in MeOH. The product was obtained as a pale-yellow solid in 96 % yield (2.3989 g,
12.61 mmol). *H-NMR (400 MHz, CDCls, & = ppm): 9.89 (s, 1H, CHO); 7.48 (dd, J = 1.8 Hz, 8.2 Hz, 1H);
7.45 (d, J = 1.8 Hz, 1H); 7.16 (d, J = 8.2 Hz, 1H); 4.87 (d, J = 2.4 Hz, 2H); 3.96 (s, 3H); 2.58 (t, J = 2.4
Hz, 1H). 3C-NMR (APT, 100 MHz, CDCI3, 6 = ppm): 56.02 (CHs), 56.60 (CH.), 76.70 (=CH), 77.48 (C=),
109.49 (CH), 112.61 (CH), 126.23 (CH), 130.92 (C), 150.02 (C), 152.11 (C), 190.87 (CHO). FT-IR-ATR
(em™): 3247.7, 2922.0, 2851.8, 2114.0, 1687.1, 1668.1, 1586.7, 1506.0, 1469.3, 1451.0, 1431.1,
1406.3, 1379.3, 1221.0, 1198.8, 1157.2, 1124.7, 1033.1, 1002.2, 858.8, 804.6, 690.6. MS-DART+
(M+1, low resolution): found = 191.

(0] (E)-4-(3-methoxy-4-(prop-2-yn-1-yloxy)phenyl)but-3-en-2-one,

MeO X compound 6. In a 25 mL round bottom flask equipped with
magnetically stirrer, 1.0 g (5.26 mmol) of aldehyde 5 were dissolved

/O in 10 mL of MeOH, then 3.05 g (3.86 mL, 52.6 mmol) of acetone and

30 mg (0.526 mmol) of KOH was added and the reaction mixture
stirred for 48 hours until no change was detected by TLC. Solvent was removed by vacuum
distillation and the residue dissolved in EtOAc. The organic layer was washed one time with 0.1 M
HCl and twice with water. Organic layer was dried with anhydrous sodium sulfate and the product
purified by column chromatography in silica gel (Hex-EtOAc, 9:1 to 6:4) to achieve 1.09 g (4.73 mmol,
90 %) of the desired product as a light-yellow solid. *H-NMR (400 MHz, CDCls, 6 = ppm): 7.47 (d, J =
16.2 Hz, 1H); 7.14 (dd, J = 2.0 Hz, 8.3 Hz, 1H); 7.10 (d, J = 2.0 Hz, 1H); 7.05 (d, J = 8.3 Hz, 1H); 6.63 (d,
J=16.2 Hz, 1H); 4.82 (d, J = 2.4 Hz, 2H); 3.92 (s, 3H); 2.56 (t, J = 2.4 Hz, 1H); 2.39 (s, 3H). 3C-NMR
(APT, 100 MHz, CDCI3, 6 = ppm): 27.41 (CH3), 55.94 (CH3), 56.60 (CH.), 76.31 (=CH), 77.95 (C3),
110.23 (CH), 113.68 (CH), 122.47 (CH), 125.74 (CH), 128.49 (C), 143.27 (CH), 148.99 (C), 149.82 (C),
198.31 (C=0). FT-IR-ATR (cm™): 3207.6, 3075.4, 3015.4, 2963.1, 2933.1, 2902.4, 2858.8, 2124.4,
1664,4, 1638.8, 1618.9, 1591.8, 1516.0, 1445.6, 1416.3, 1379.9, 1337.1, 1260.5, 1239.8, 1229.4,
1178.0,1138.2,1021.1, 1003.5, 962.9, 937.1, 863.0, 811.0, 701.8. MS-DART+ (M+1, low resolution):
found = 231.



(1E,4E)-1,5-bis(3-methoxy-4-(prop-2-yn-1-
OMe yloxy)phenyl)penta-1,4-dien-3-one,
compound 7. In a 25 mL round bottom flask
O/\ equipped with magnetically stirrer, 0.2 g
(0.87 mmol) of enone 6 and 0.2 g (1.04 mmol)
of aldehyde 5 were dissolved in 10 mL of EtOH, then 5 mg (0.09 mmol) of KOH was added and the
reaction mixture stirred for 192 hour until no change was detected by TLC. Solvent was removed by
vacuum distillation and the residue dissolved in EtOAc. The organic layer was washed one time with
0.1 M HCI and twice with water. Organic layer was dried with anhydrous sodium sulfate and the
product purified by column chromatography in silica gel (Hex-EtOAc, 9:1 to 6:4) to achieve 0.1118 g
(0.28 mmol, 32 %) of the desired product as a yellow solid. *H-NMR (400 MHz, DMSO-d6, & = ppm):
7.71(d,J=15.9 Hz, 2H); 7.44 (d, /= 1.7 Hz, 2H); 7.34 (dd, J = 1.7 Hz, 8.4 Hz, 2H); 7.26 (d, /= 15.9 Hz,
2H); 7.10 (d, J = 8.4 Hz, 2H); 4.87 (d, J = 2.4 Hz, 4H); 3.86 (s, 6H); 3.61 (t, J = 2.3 Hz, 2H). 3C-NMR
(APT, 100 MHz, DMSO-d6, 6 = ppm): 56.81 (CH3), 56.47 (CH>), 79.06(=CH), 79.47 (=C), 111.47 (CH),
114.09 (CH), 123.15 (CH), 124.70 (CH), 128.98 (Cipso), 142.70 (CH), 149.19 (Cipso), 149.82 (Cipso), 188.64
(C=0). FT-IR-ATR (cm™): 3258.9, 1615.0, 1592.9, 1581.6, 1574.4, 1463.8, 1450.7, 1218.7, 975.6,
863.1, 851.2. MS-DART+ (M+1, low resolution): found = 403.

bottom flask equipped with magnetically stirrer and conditioned with Nitrogen
atmosphere 10 g (82 mmol) of 2-(hydroxymethyl)-2-methylpropane-1,3-diol and
0.1 g (0.52 mmol) of p-Toluensulfonic acid were dissolved in 75 mL of dry acetone and stirred at
room temperature for 1 h. Then 12. 88 g (15.4 mL,123.7 mmol) of 2,2-dimethoxypropane was added
and the reaction mixture was stirred at room temperature for 4 h. The reaction was quenched with
K2COs3 (0.4 g, 2.9 mmol). The solvent was removed by distillation and the residue was dissolved in
100 mL of CH,Cl; and washed with distilled water (3 x 50 mL). The product was obtained pure as a
clear oil in 90% yield (11.8 g, 73.8 mmol). *H-NMR (400 MHz, CDCl;, & = ppm): 3.70 (s, 2H); 3.69 (d,
J=11.9 Hz, 2H); 3.62 (d, J = 11.9 Hz, 2H); 2.21 (br, 1H); 1.45 (s, 3H); 1.40 (s, 3H); 0.84 (s, 3H). 3C-
NMR (APT, 100 MHz, CDCI3, & = ppm): 17.58 (CHs), 20.15 (CHs), 27.28 (CHs), 34.74 (C), 65. 97 (CH.),
66.35 (CH.), 97.97 (O-C-0). FT-IR-ATR (cm™): 3418.4, 2990.6, 2939.0, 2868.5, 1453.1, 1370.6,
1265.5, 1205.7, 1151.4, 1082.5, 1035.4, 932.9, 909.9, 826.6, 730.8, 520.4. Characterization is in
accordance with the literature.?!

HO—><:O (2,2,5-trimethyl-1,3-dioxan-5yl)methanol, compound 11. In a 250 mL round

o

bottom flask, 2.0 g (12.5 mmol) of cetonide 11 was mixed with 6 mL of pyridine,

then a solution of p-toluenesulfonyl chloride (2.38 g, 12.54 mmol) in 3 mL of
pyridine was added. The reaction mixture was stirrer at 100° C for 2 h. Reaction was poured into
ice-water (200 mL) and extracted with Et,0 (3 X 75 mL). The organic layers were mixed and dried
with anhydrous Na;SO4 and the solvent was removed by vacuum distillation. This product (2.5 g,
7.99 mmol) was dissolved in 30 mL of DMF-DMSO (9:1) and sodium azide was added (0.57 g, 8.79
mmol). Reaction mixture was stirred at 60° C for 16 h, until no starting material was observed by
TLC. The mixture was poured into 100 mL of water and extracted with Et,0 (3 x 75 mL). solvent was
removed by distillation and the product was purified by column chromatography on silica gel with
Hexane-EtOAc (95:5) as eluent, obtaining 1.33 g (7.2 mmol, 57.6%) of pure product as a clear oil. H-
NMR (400 MHz, CDCls, & = ppm): 3.63 (d, J = 12.8 Hz, 2H); 3.60 (d, J = 12.8 Hz, 2H); 3.54 (s, 2H); 1.45

N3—><:O>< 5-(azidomethyl)-2,2,5-trimethyl-1,3-dioxane, compound 12. In a 50 mL round
(@]



(s, 3H); 1.42 (s, 3H); 0.84 (s, 3H). *C-NMR (APT, 100 MHz, CDCI3, 6 = ppm): 18.04 (CHs), 19.65 (CH3),
27.70 (CHs), 34.43 (C), 55.99 (CH,), 66.68 (CH_). Characterization is in accordance with the reported
literature.?

0] @] 2-(azidomethyl)-2-methylpropane-1,3-diyl bis(2,2,5-trimethyl-1,3-
>7<: >< dioxane-5-carboxylate), compound 13. To a solution of 1.2 g (6.48
N3 O S mmol) of azide 12 in 30 mL of MeOH, 0.1 g of DOWEX-H* resin was
: : o o added. This mixture was stirred at 40° C for 45 minutes, then it was
}{ >< filtered through a glass porous funnel. The solvent was removed by
0] 0 vacuum distillation and the resulting diol (0.937 g, 6.46 mmol, 99%) was
dissolved in 25 mL of dry CH.Cl, and conditioned under nitrogen. To this mixture, 2.36 g (13.57
mmol) of acid 11a, 1.33 g (4.52 mmol) of DPTS and 0.16 g (1.3 mmol) of DMAP were added. The
reaction mixture was stirred at 0° C for 40 minutes, then a solution of 2.93 g (14.21 mmol) of DCC in
dry CH,Cl, was added dropwise. The reaction was allowed to reach room temperature and stirred
for 48 h. The white precipitate (DCU) was removed by filtration and the solvent removed by vacuum
distillation. The residue containing the desired product mixed with DPTS was dissolved in hot EtOAc
to remove the DPTS by crystallization. This process was repeated 2 or 3 times before the final
purification by column chromatography on silica gel (Hex-EtOAc, 9:1 to 7:3). The product was
obtained as a clear oil, 2.54 g (5.56 mmol, 86%). *H-NMR (400 MHz, CDCls, & = ppm): 4.20 (d, J =
12.0 Hz, 4H); 4.10 (s, 4H); 3.67 (d, /= 12.0 Hz, 4H); 3.40 (s, 2H); 1.45 (s, 6H); 1.38 (s, 6H); 1.16 (2, 6H);
1.07 (s, 3H). *C-NMR (APT, 100 MHz, CDCI3, & = ppm): 17.69 (CHs), 18.47 (CHs), 21.53 (CHs), 25.75
(CHs), 40.03 (C), 42.24 (C), 55.15 (CH.), 65.96 (CH:), 66.14 (CH.), 98.18 (O-C-0), 173.78 (C=0). FT-IR-
ATR (cm™): 2939.8, 2875.7, 2102.5, 1732.2, 1197.9, 1151.2, 1120.9, 1077.9, 1039.7, 934.4, 828.7,
519.8. MS-DART+ (M+1, low resolution): found = 458.

General method for the Copper catalyzed Alkyne-Azide cycloaddition (CUAAC). In a 50 mL round
bottom flask equipped with magnetic stirrer and conditioned under argon, 1.0 equivalents of the
corresponding alkynes 3, 7 or 9, and 2.3 equivalents of the azide dendron 13 were dissolved in 20
mL of DMSO. Then 0.1 equivalents of CuSO4-5H,0 was added and the mixture was stirred at 40° C
for 20 minutes. Then 0.3 equivalents of Sodium Ascorbate dissolved in 4 mL of distilled water were
added dropwise. The reaction mixture was stirred at 40° C for 24 h until no starting materials were
detected by TLC. The reaction was poured into 60 mL of water and extracted with EtOAc (Product is
not soluble in Et,0). The organic layers were mixed and dried with Na,SQ,, the solvent was removed
by vacuum distillation and the product purified by column chromatography in silica gel with Hex-
EtOAc (7:3 to 1:1).

e i onte Compound 14. General method for CUAAC chemistry
Oo was followed with 0.18 g (0.478 mmol) of alkyne 3,

L N;«N“f \[NNN %o 0512 g (112 mmol) of azide 13, 120 mg (0.048
° Z}{ s mmol) of CuS0O4-5H,0 and 28.4 mg (0.143 mmol) of
XZ%O OPC;X sodium ascorbate to obtain 0.413 g (0.32 mmol, 67 %)
of the desired product as a pale yellow solid. 'H-NMR

(400 MHz, DMSO-d6, & = ppm): 8.20 (s, 1H); 8.18 (s, 1H); 7.92 (dd, J = 2.0 Hz, 8.5 Hz, 1H); 7.84 (d, J
= 15.4 Hz, 1H); 7.68 (d, J = 15.4 Hz, 1H); 7.61 (d, J = 2.0 Hz, 1H); 7.54 (d, J = 1.9 Hz, 1H); 7.41 (dd, J =



1.9 Hz, 8.5 Hz, 1H); 7.32 (d, J = 8.5 Hz, 1H); 7.21 (d, J = 8.4 Hz, 1H); 5.28 (s, 2H); 5.22 (s,2H); 4.51 (s,
4H); 4.08-3.99 (m, 16H); 3.85 (s, 3H); 3.84 (s, 3H); 3.65 (d, J = 11.6 Hz, 8H); 1.37 (s, 12H); 1.23 (s,
12H); 1.05 (s, 6H); 1.04 (s, 6H); 0.95 (s, 6H). 3C-NMR (APT, 100 MHz, DMSO-d6, & = ppm): 17.66
(CHs), 18.31 (CHs), 21.57 (CHs), 26.64 (CHs), 39.90 (CH-), 42.16 (CH>), 52.94 (CH,), 56.06, 56.22, 62.10
(CH>), 65.65 (CH.), 65.85 (CH,), 97.95 (C, O-C-0), 111.45 (CH), 111.84 (CH), 112.91 (CH), 113.91 (CH),
120.28 (CH), 122.69 (CH), 123.57 (CH), 123.79 (CH), 128.70 (C), 131.66 (C), 142.53 (C), 142.72 (C),
143.95 (CH), 149.51 (C), 149.77 (C), 150.15 (C), 152. 17 (C), 153.45 (CH), 173.91 (C=0,), 187.74 (C=0).
FT-IR-ATR (cm™):1732.5, 1593.7, 1506.2, 1371.9, 1257.4, 1148.3, 1077.6, 997.8, 826.9.

MSOI‘A\JV/\(OMQ Compound 15. General method for CuAAC
o O O o chemistry was followed 70 mg (0.174 mmol) of
fﬂ Ny“f K[ij O>7COX alkyne 7, 0.183 g (0.40 mmol) of azide 13, 4.3 mg
N N
o~ " ° ° (0.017 mmol) of CuSO4-5H,0 and 10.3 mg (0.052
o o Q 0 . .
XO%O O%{OX mmol) of sodium ascorbate to obtain 0.1191 g

(0.09 mmol, 54 %) of the desired product as a pale
yellow solid *H-NMR (400 MHz, DMSO-d6, & = ppm): 8.18 (s, 2H); 7.70 (d, J = 15.8 Hz, 2H); 7.42 (d,
J=1.8Hz, 2H); 7.32 (dd, /= 8.5 Hz, 1.8 Hz, 2H); 7.24 (d, J = 15.8 Hz, 2H); 7.22 (d, / = 8.5 Hz, 2H); 5.21
(s, 4H); 4.51 (s, 4H); 4.08-3.99 (m, 16H); 3.83 (s, 6H); 3.65 (d, J = 11.7 Hz, 8H); 1.37 (s, 12H); 1.24 (s,
12H); 1.05 (s, 12H); 0.94 (s, 6H). 13C-NMR (DEPT-Q, 100 MHz, DMSO-d6, § = ppm): 17.98 (CH;), 18.64
(CHs), 21.88 (CH3), 27.00 (CHs), 40. 22 (CH.), 42.50 (CHz), 53.26 (CH:) 56.44, 60.56 (CHz), 62.44 (CH.),
65.97 (CH.), 66.00 (CH-), 66.16 (CH-), 98.28 (C, C-O-C), 111.67 (CH), 114.29 (CH), 123.75 (CH), 124.83
(CH), 127.16 (CH), 128.94 (C), 143.03 (C), 143.33 (CH), 150.05 (C), 150.43 (C), 174.25 (C=0), 188.93
(C=0). FT-IR-ATR (cm™): 1731.9, 1583.1, 1506.2, 1454.4, 1372.3, 1253.2, 1216.7, 1197.0, 1150.1,
1121.2,1077.6, 1033.7, 994.5, 826.6, 730.2, 519.9.

Mo~ ome Compound 16. General method for CuAAC
Oo chemistry was followed with 0.13 g (0.292
XODTQO N;/“f K[NjN %COX mmol) of alkyne 9, 0.307 g (0.672 mmol) of
N N
TN (¢ -9 azide 13, 7.3 mg (0.03 mmol) of CuSO45H;0
o O Q o .
o%o O)ACOX and 17.4 mg (0.087 mmol) of sodium ascorbate

to obtain 0.19 g (0.14 mmol, 48 %) of the
desired product as a pale yellow solid *H-NMR (400 MHz, DMSO-d6, & = ppm): 8.18 (s, 2H); 7.70-
7.10 (m, 10H); 5.20 (s, 4H); 4.51 (s, 4H); 4.08-4.02 (m, 10H); 4.01 (s, 6H); 3.87-3.78 (m, 6H); 3.69-
3.63 (m, 8H); 1.37 (s, 12H), 1.23 (s, 12H); 1.05 (s, 12H); 0.94 (s, 6H). 3C-NMR (DEPT-Q, 100 MHz,
DMSO-d6, 6 = ppm): 17.98 (CHs), 18.64 (CHs), 21.89 (CHs), 26.99 (CHs), 40.22 (C), 42.49 (C), 53.25
(CH2), 56.23,56.40, 56.48, 62.44 (CH>), 65.97 (CH.), 66.00 (CH.), 66.16 (CH>), 98.28 (C, O-C-0), 111.24
(CH), 111.27 (CH), 111.59 (CH), 111. 78 (CH), 114.24 (CH), 122.14 (CH), 123.13 (CH), 123.50 (CH),
124.01 (CH), 124.83 (CH), 127.16 (CH), 127.97 (C), 128.89 (C), 128.92 (C), 129.52 (C), 138.48 (CH),
141.16 (CH), 142.77 (CH), 143.01 (C), 150.11 (C), 152.27 (C), 159.93 (C), 161.44 (C), 174.24 (C=0)),
184.02 (C=0), 185.03 (C=0). FT-IR-ATR (cm™): 1736.8, 1732.4, 1585.3, 1505.3, 1455.4, 1372.2,
1252.0,1217.0, 1197.7, 1136.0, 1077.5, 992.0, 827.6, 520.4.

General methodology for the removal of cetonide groups. In a round bottom flask of 25 mL, 50 mg
of the corresponding triazole 14, 16 or 18 is dissolved in 10 mL of MeOH, then 10 % wt. of DOWEX-
H+ resin is added an the mixture stirred at 40° C from 30 to 45 minutes, until no starting material is



observed by TLC. The catalyst is removed by vacuum filtration and the solvent removed by vacuum
distillation to afford a pure product in quantitative yield.

veo )j%(we Compound I. *H-NMR (400 MHz, DMSO-d6, & = ppm):
JIJ T 8.22 (s, 1H); 8.20 (s, 1H); 7.93 (dd, J = 2.0 Hz, 8.4 Hz,
o f & S G ot 1H);7.85(d,J=15.4 e, 1H); 7.68 (d, J = 15.4 Hz, 1H)
N N
°>< %O o4 761 (d,J=1.9 Hz, 1H); 7.54 (d, J = 2.0 Hz, 1H); 7.41
HO o} Q OH _ . = .
DY ¢~ (dd,J=1.9Hz, 8.6 Hz, 1H); 7.33 (d,/ = 8.6 Hz, 1H); 7.22

(d, J = 8.4 Hz, 1H); 5.28 (2, 2H); 5.20 (s, 2H); 4.80 (br,
8H); 4.47 (s, 4H); 3.94-3.82 (m, 14H); 3.56 (d, J = 10.3 Hz, 8H); 3.45 (d, J = 10.3 Hz, 8H); 1.09 (s, 12H);
0.93 (s, 6H). 3C-NMR (DEPT-Q, 100 MHz, DMSO-d6, & = ppm): 17.67 (CHs), 18.09 (CHs), 49.40, 51.32
(CHa), 53.19 (CH,) 56.39, 56.55, 62.43, 62.38 (CH,), 64.73 (CH.), 66.00 (CH,), 111.76 (CH), 112.14
(CH), 113.22 (CH), 114.17 (CH), 120.60 (CH), 123.94 (CH), 124.18 (CH), 127.21 (CH), 127.31 (CH),
128.99 (C), 131.95 (C), 142.78 (C), 142.98 (C), 144.32 (CH), 149.80 (C), 150.04 (C), 150.52 (C), 152.52
(C), 175.14 (C=0), 188.10 (C=0). FT-IR-ATR (cm™): 3325.4, 2927.6, 1726.7, 1646.5, 1626.7, 1561.1,
1508.7, 1448.9, 1259.2, 1214.0, 1149.6, 1116.8, 1027.1, 1004.8, 812.0, 470.6.

o Compound II. *H-NMR (400 MHz, DMSO-d6, & =

o @ @ o ppm): 8.20 (s, 1H); 8.17 (s, 1H); 7.71 (d, d, J = 16.0

N f KE % Hz, 2H); 7.42 (d, J = 1.9 Hz, 2H); 7.33 (dd, J = 8.5 Hz,

Ho~ N (% 77" 1.9 Hz, 2H); 7.24 (d, J= 16.0 Hz, 2H); 7.23 (d, J = 8.6

HDL@ }A{:’” Hz, 2H); 5.20 (s, 4H); 4.81 (br, 8H); 4.47 (s, 2H); 4.48

(s, 2H); 3.84 (s, 6H); 3.55 (d, J = 10.4 Hz, 8H); 3.46

(d, J=10.2 Hz, 8H); 1.08 (s, 12H); 0.92 (s, 3H); 0.81 (s, (3H). *C-NMR (DEPT-Q, 100 MHz, DMSO-d6,

& = ppm): 17.68 (CHs), 18.08 (CHs), 51.34 (CH,), 52.10 (CHs), 53.19 (CH,), 56.44, 62.38 (CH.), 64.70

(CH.), 65.99 (CH,), 111.69 (CH), 114.26 (CH), 123. 80 (CH), 124. 83 (CH), 127.21 (CH), 128.90 (C),

142.96 (C), 143.34 (CH), 150. 07 (C), 150.48 (C), 175.14 (C=0), 188.94 (C=0). FT-IR-ATR (cm™): FT-IR-

ATR (cm™): 3364.0, 2933.0, 1721.6, 1641.4, 1582.0, 1507.2, 1463.1, 1253.2, 1220.3, 1136.5, 1029.7,
996.4, 807.2.

eo oY onte Compound Iil. *H-NMR (400 MHz, DMSO-d6, & =
o O O o ppm): 8.21-8.16 (m, 2H); 7.65-7.00 (m, 10H);
o f Y N § o 5.22-5.13(m, 4H);4.84 (br, 8H); 4.46 (5, 4H); 3.90
N N
N A2 e (s, 6h); 3.58-3.52 (m, 8H); 3.47-3.41 (s, 8H); 1.08
H o Q -
Hz% OF{:’H” (s, 12H); 0.92 (s, 6H). FT-IR-ATR (cm™): 3344.1,

2930.1, 1720.8, 1580.4, 1508.4, 1454.8, 1221.5,
1135.8, 1030.9, 805.7.

Solubility test. In a 5 mL vial, 5 mg of the corresponding compound I-lll or B were placed.
Subsequently, 1 mL of a phosphate buffer solution (pH 7.4 or 6.4) was added and dissolved with the
help of 5 minutes under sonication. Then, 0.5 mg samples of the corresponding compound were
added until the solution was saturated. For each addition of sample, it was sonicated for a time of
5 minutes to verify the solubility of the sample.



3. FT-IR comparisons
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Figure S1. Comparison of the FT-IR spectra of the precursor for the obtention of derivatives



4. H-NMR and DEPTQ comparison of compounds 16 and A.
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Figure S2. 'H-NMR comparison of the new triazole containing dendronized derivative 16
(top) with its parent system A (bottom).

[ ]

ua:i::raﬁdlhglu;nj::lcuu
VP _k‘:-'\ ::f \1 J—{ W

R - Keto-enol
Bt -r-\_ X tautomer
-OH
0.2 H
/ w
o

P
Qo ey 50

. -},u ) I:,g . Keto-enol
S o tautomer
-0OH
0.7 H
s A “‘*r.“an‘r‘——w%
; S
' 1'-‘-! {15 I P ]

——r—— ——r———T—r——r———7—T—w
H Ii‘ Hl! E R LU S ] Iii I}Ii_'l'-!'ﬂ‘ AR BRE KR ORE IRT KRR ORF 3B IRD 1R B



Figure S3. 'H-NMR signal of the hydroxyl group related to the keto-enol tautomer of

curcumin.
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Figure S4. Full comparison of DEPTQ spectra of derivatives 16 (top) and A (bottom).

5. Comparison of the UV-vis spectra of chalcone and C5 monocarbonyl derivatives.

A Chalcone derivatives A spectra B C5-monocarbonyl A spectra

25 360.5 nm 35

. 375.5 nm

363.5 nm

25 378.0 nm
15 2

1 15 379.5 nm
364.0 nm 1
05

— —T4

Figure S5. UV-vis spectra of curcumin analogues, A) Chalcone derivatives. B) C5
monocarbonyl derivatives. All spectra were determined at 70 uM in DMSO.
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6. Table S1; Amax and € determined by calibration curves.

Table S1.
Entry Compound Amax(nm)? & (M?*cm?)P A®
1 3 360.5 32,600 2.2931
2 14 363.5 25,900 1.8122
3 | 364.0 7,300 0.5114
4 7 375.5 44,400 3.1169
5 15 378.0 31,300 2.1851
6 | 379.5 26,200 1.8287
7 9 437.5 48,600 3.4008
8 16 424.0 29,700 2.0872
9 ]| 420.5 16,600 1.1718
10 8 435.0 68,000 4.1708
11 A 406.0 50,400 3.5134
12 B 407.5 36,900 2.5847

aDetermined at 70 pM solutions in DMSO. ®Determined by calibration curves in the range of 70 to 5 uM solutions in DMSO.
‘Molar extinction coefficient in M1 cm-L,

7. Complete UV-VIS spectra and calibration curves.

Chalcone derivatives 3, 14 and |
A Compound 3

70 pM Calibration curve for 3
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e Saiesl Series Series3 Lineal {Series3)

11



i
70

Lineal (Ser ies3)

0998 | .
=

=0:825%-0:0161
R
50

¥
Series3

30

Seriesl

Calibration curve dor 14
-

0

10
e Seiesl

Compound 14

43

eve

TeE

e

343

12

70
Lineal (Series3)
70
Lineal {Ser ies3)

0.9981 .~

0.0073x - 0.0022
B

R*=0.9941 ..

¥
50
=0.0419 - 00765 g

Seres3
¥

*
50
& Sgess

30

Saies2

Calibration curve forl

.
30
Sgies2

20
Calibration curve for 7

20
L]

10
* Seisl

10
& Seiesl

06
05
04
03
02
01

35

25

15

05

Compound |

70
Compound 7

C5 monocarbonyl derivatives 7, 15 and Il



Compound 15

25

Calibration curve of 15

0.0313%-0.0115 o

y

10 BBEE .

RE=

w
o

15

05

70

20

10

Lineal {Series4)

e Sgesl e SgEes3 e Saesd

e Seisl

05

Compound Il

Calibration curve for Il

0.0262x - 0.0071

y=

18
16
14
12

0.9986

R

0.6

04

o

70

20

10

Lineal (Ser es4)

e Sgies2 e Sges3 e Saest

e Soesl

10 pM

:

5 uM

Curcumin derivatives 9, 16 and lll

Compound 9

Calibration curve of 9

R*=

y=0.0486x-0.1195 g
09926 _

50

20

Lineal (Series3)

Saes2 e Sees3

i
2
.

13



Compound 16

Calibration curve for 16

R*=0.9984

¥=00297x-0.0075 o

]

70

30

20

Lineal (Seresé)

e Sges? e Sgesi 8 Saest

Seresl

Compound Ill

Calibration curve for lll

70 uM

=09937

y=0.0166x + 0.0199
R

Lineal (Seriest)

e Sees2 s Sgess e Saeskt

g
2
.

Curcumin derivatives 8, A and B

Compound8

25

Calibration curve of 8

70 pM

45

\\ 55pM

n

0-068x + 00423

=
RZ

4
3.5

25

25

15

15

10

- Lineal (Ser ies3)

Series3

Series2

e Seiesl

05

14



Compound A

Compound B
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Lineal {Series3)

8. Table S2, Amax and € determined by calibration curves in phosphate buffered

solutions.
Phosphate buffered solution
Entry Compound pH 7.4 pH 6.4
Amax (hm)? e (Mtecm?)P Amax (nM)? e (Mtecm?)P

1 | 362.0 6,100 362.5 5,900
2 I 381.5 13,000 382.0 17,500
3 1 317.0 5,700 363.0 3,900
4 B 392.0 1,900 391.5 1,700

aDetermined at 70 uM solutions in DMSO. PDetermined by calibration curves in the range of 70 to 5 uM solutions in

buffered solutions.
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9.

solutions.
Compoundl at pH 7.4
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Compoundlll at pH 7.4
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1

DDEE EE

]
o m M~ wow= MM Ao oo >wwms Moo @ 0 Moo
BENRARmAN IR RRRRASFdT23858E2

CompoundIll at pH 6.4

Compound B atpH 7.4

CompoundB at pH 6.4

0.45
04
0.35
0.3
0.25
0.2
0.15

0.3

0.25

0.2

0.15

0.1

0.05

0.16

0.14

012

0.1

0.08

0.06

0.04

0.02

0.14

0.12

0.1

0.08

0.06

0.04

0.02

Calibration curve

y=0.0057x = 0.009% o
R*=08879.."

T

.-
.y'.-l‘
)
10 20 30 40 50 60 70
Calibration curve
y=0.0039x + 0.0027,#
RZ=0.9989..-"
.
.-
.
10 b1 a0 20 50 60 70
Calibration curve
y=0.0019x + 0.0037 ¢
RE=0.9914 .
-
-
.-'.‘.7
10 20 30 40 50 60 70
Calibration curve
V=0.0017x - 0.0015 @
R‘=D.99[)1_
.
o
.
10 20 30 40 50 60 70

10. Stability study by UV-VIS in phosphate buffer at pH 6.4.

70 mM solutions of each compound I-lll and B were prepared in phosphate buffer (7.4
and 6.4). Uv-vis spectra were taken every determined time. The samples were kept
away from light for the duration of the experiment.
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Figure S6. UV-vis stability analysis of water soluble dendronized derivatives I, I, lll and B in
pH 6.4 phosphate buffered solution at 70 uM.

11. Stability study under light irradiation.

5 to 10 mM solutions of Compounds I-lll and B were prepared in DMSO. A UV-vis spectrum
was taken at time zero and the sample was then irradiated under a source of 415 nm. Every
given time a Uv-vis spectrum was taken until no changes in the spectra were observed
(Figure S7).

A Photochemical Degradation of | B Photochemical Degradation of Il

—sEE? ——SaEs SHES ———SEES ——SEES

[od Photochemical Degradation of Il D Photochemical Degradation of B

Figure S7. Stability analysis under light irradiation of curcumin analogues.
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12. NMR spectra and FT-IR of new compounds.
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13. Mass spectrometry of new compounds.

INSTITUTD DE QLIMICE, UNAM
LABORATORIO DE ESPECTROMETRIA DE MASAS

A, Data Name: 109 5TA-3481 CCH-Ace-dno
Creation Parameters: Average(Ms[1] Tima:1..1)
Ora Guadamama Patrica | Gperador: Carmen Garcla

Intenshy (%)
100+ 205

90 -|
e

B0

0

&0 -]

50

404

Experiment DateiTime: 5302021 11:10:41 AM
Instrument : JEGL The ACCUTOF | JMS-T100LC
lonization Mode: DART+

IHNSTITUTD DE QLIMICE, UNAM
LABORATORIO DE ESPECTROMETRIA DE MASAS

Acq. Data Mame: 111 STA-3453 CCH-Chale-ino

Creation Parameters: Average(Ms[1] Time:1..1)

Dra Guadamama Patriia / Operagor. Cammen Gania
Intenshy (%)

100 377

o0 -

LI B e L N A B B B B B S
800 'D|DD

Experiment DateTime: 6302021 11:16:39 AM
Instrument - JECL The ASCUTOF @ JMS-T100LC
Ionization Mode: DART#

a

V4
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INSTITUTD DE QUIMICA, UNAM
LABORATORIO DE ESPECTROMETRIA DE MASAS

A, Data Name: 108 STA-3450 CCH-VaHno
Creation Paramaters: Avarage(Ms[1] Time:1..2)
Ora Guadamama Palridia [ Operador. Carmen Gancia
Intenshy (%)
100+ ~181

132

Experimeant DateiTime: 63062021 11:06:50 AM
Instrument : JEOL The ACCUTOF : JMS-T100LC
lonization Mode: DART+

INSTITUTO DE QULAMICA, UNAM
LAEORATORIO DE ESPECTROMETRIA DE MASAS

Agq. Data Hame: 110 STA-3452 COH-FerMe-Ino

Creation Parameters: Average{MS[1] Time:0..1)

Dra GUatamama Patrida / Operagor: Cammen Gania
Intenshy (%)

100 231

o0 -

232

Experiment Date/Time: 5502021 1

1345 AM

Instrument - JEGL The AccuTOF - JMS-T100LC
Ionization Moge: DART+
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IHSTITUTS DE QUAMICE, UNAM
LAEORATORIO DE ESPECTROMETRIA DE MASAS

Acq. Data Name: 112 STA-2454 CCH-Eng-ing
Creation Paramaters: Average(Ms[1] Tme:1..1)
Dra Guadamama Patriia / Dperagor: Cammen Gania

Experimant Date/Time: 6302021 11:19:35 AM
Instrument : JEOL The ACCUTOF © JMS-T100LC
Ionization Mogie: DART+
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A, Data Name: 113 STA-3425 CCH-N3-1G2P Experiment Date Time: 6302021 11:23:41 AM
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MS-MALDI-TOF showed many peaks due to the subsequent loss of cetonide groups
provoked by the experimental conditions. Nevertheless, dendronized protected derivatives
14, 15, 16 and A as well as unprotected dendronized compounds I, I, lll and B are pure
compounds as stated by NMR experiments.
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14. Fluorescence Spectra

Emission experiments were carried out in a Horiba FluoroLog spectrophotometer FL3-22,
the wavelength range was 300-700 nm (5 nm step). Emission experiments of compounds I
—lll and B in DMSO solutions at 10-5 M.
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Figure S8. Emission spectra of compounds I (a), Il (b), lll (c) and B (d).
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