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Experimental

General information

Chemicals have been applied directly without further purification prior to use. Dry solvents were collected from
an Innovative Technology PS-MD-05 solvent drying system. Air and water-sensitive reactions were carried out
under an inert atmosphere of nitrogen. Purification by flash column chromatography was carried out using silica
gel (40-63 um) or aluminum oxide (activated, neutral, Brockmann Activity 1). Thin layer chromatography (TLC)
was carried out using aluminum sheets coated with silica gel (60F) or plastic sheets coated with aluminum oxide.
TLC plates were visualized with UV light before being stained with a 10% solution of H,SO, in ethanol. TLC plates
were deactivated by pretreating the plates with a solution of 5% EtsN in heptane. Concentration on samples
under reduced pressure was done at 40 °C. Sodium hydride was used as a 60% dispersion in mineral oil. '"H NMR
and C{*H} NMR spectra were recorded on a Bruker 500 MHz Ultra Shield Plus spectrograph equipped with a
cryoprobe. *H NMR spectra were recorded at 500 MHz and *C NMR spectra were recorded at 126 MHz. Chemical
shifts were referenced to the residual signals of the deuterated solvents (CDCls: *H: 7.26 ppm, 3C: 77.16 ppm),
(DMSO-ds: *H: 2.50 ppm, *C: 39.52 ppm), (acetonitrile-ds: *H: 1.94 ppm, *C: 1.32 ppm) and (MeOD: 'H:
3.34 ppm, 3C: 49.86 ppm). Coupling constants are given in hertz (Hz). High-resolution mass spectrometry (HRMS)
was performed on a Bruker SolariX XR 7T ESI/MALDI-FT-ICR-MS instrument using matrix-assisted laser desorption
ionization (MALDI) with dithranol as the matrix.
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1,6:3,4-Dianhydro-2-O-p-tolylsulfonyl-B-b-galactopyranose (2)

Prepared from a literature procedure [1]. To a cooled (0 °C) solution of levoglucosan (1, 6.00 g, 37.0 mmol) in
dry pyridine (30 mL) was added a cooled solution of p-toluenesulfonyl chloride (15.0 g, 79.0 mmol) in 1:1
pyridine/dichloromethane (60 mL). The reaction mixture was allowed to reach ambient temperature and was
stirred for 12 hours. The reaction mixture was quenched with methanol (10 mL) and concentrated in vacuo. The
residue was dissolved in dry pyridine (2.4 mL) and a solution of sodium methoxide in methanol (0.6 M, 100 mL)
was added dropwise during 3 hours. After 11 hours the reaction concluded with the precipitation of a white solid
that corresponded to compound 2. This compound was isolated by filtration to afford 2 (8.05 g, 27.0 mmol, 73%)
as a white solid. HRMS (MALDI/FT-ICR): m/z: [M+Na]* Calc. for C13H1406SNa* 321.0409; Found 321.0402. *H-NMR
(CDCls, 500 MHz) 6: 7.84 (d, J = 8.4 Hz, 2H, arom.), 7.38 (d, J = 7.8 Hz, 2H, arom.), 5.17 (s, 1H, H-1), 4.83 (t, /= 4.8
Hz, 1H, H-4), 4.40 (s, 1H, H-5), 3.95 (d, J = 6.7 Hz, 1H, H-6), 3.61 (t, J = 4.8, 4.0 Hz, 1H, H-3), 3.50 (dd, J = 6.7, 4.8
Hz, 1H, H-6), 3.14 (dd, J = 4.0, 1.6 Hz, 1H, H-2), 2.46 (s, 3H, -C-CHs) ppm. **C{*H}-NMR (CDCls, 126 MHz) &: 145.8,
133.0, 130.3, 128.1, 98.2, 71.8 (two singlets), 64.9, 53.0, 47.8, 21.8 ppm.

1,6-Anhydro-2,4-diazido-2,4-dideoxy-B-b-glucopyranose (3)
Caution: Small molecules containing azides can be potentially explosive substances and should be handled
with care. We have not experienced problems working on this scale.

Prepared using a modified procedure [2,3]. To a solution of compound 4 (2.03 g, 6.8 mmol) in DMF/H,0 5:1
(30 mL) was added sodium azide (2.66 g, 40.9 mmol). The reaction was submitted to 90 °C for 12 hours,
followed by TLC (Rs 0.40, toluene/EtOAc 2:1). The solution was allowed to reach ambient temperature and was
diluted with EtOAc. Then, the solution was filtered through a pad of silica gel and the filtrate was concentrated
in vacuo. The crude product was purified by column chromatography (SiO2, 2:1 toluene/EtOAc) to afford
compound 5 (1.10 g, 5.17 mmol) as a yellow-pale oil in 76% yield. FT-IR spectrum of compound 3 shows a band
between 2224-2304 cm™, indicating the presence of azides. "H-NMR (CDCls, 500 MHz) &: 5.52 (s, 1H, H-1), 4.62
(d,J=5.2 Hz, 1H, H-5), 4.11 (dd, J = 7.7, 5.2 Hz, 1H, H-6), 3.87 —3.82 (m, 1H, H-3), 3.84 —3.78 (m, 1H, H-6), 3.51
—3.46 (m, J = 3.5 Hz, 1H, H-4), 3.39 (d, J = 4.4 Hz, 1H, H-2). *C{*H}-NMR (CDCI3, 126 MHz) &: 100.96, 74.62,
70.91, 67.00, 62.68 (two singlets) ppm.

Acetyl 2,4-diazido-2,4-dideoxy-3,6-di-O-acetyl-D-glucopyranoside (4)
Caution: Small molecules containing azides can be potentially-explosive substances and should be handled
with care. We have not experienced problems working on this scale.

Prepared using a modified procedure [3,4]. A room temperature solution of compound 3 (1.0 g, 4.85 mmol) in
acetic anhydride (20 mL) was cooled (0 °C) with an ice bath and trifluoroacetic acid was added (2.1 mL) allowing
the reaction to warm up slowly. The reaction was followed by TLC (R; 0.7, 2:1 toluene/EtOAc), quenched with a
saturated solution of NaHCOs; (25 mL) after 12 hours, and concentrated in vacuo. The crude product was purified
by flash column chromatography (SiO,, 4:1 toluene/EtOAc) to afford compound 4 (1.65 g, 4.63 mmol, 95%, as a
mixture of a,B isomers) as a yellow-pale oil. 'H-NMR of 4a has earlier been reported by Paulsen et al. In D,0 [4].
'H-NMR (CDCls, 500 MHz) &: 6.29 (d, J = 3.6 Hz, 1H, H-1a), 5.52 (d, /= 8.5 Hz, 0.5H, H-1B), 5.47 (t, /= 10.3 Hz, 1H,
H-3a), 5.12 — 5.07 (m, 0.5H, H-3B), 4.36 (dd, J = 12.4, 1.5 Hz, 0.5H, H-5p), 4.30 (dd, J = 4.3, 3.1 Hz, 2H, H-6a and
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H-6a’), 3.84 (dd, J = 3.7, 2.5 Hz, 0.5H, H-6B), 3.82 (dd, J = 3.7, 2.5 Hz, 0.5H, H-6B), 3.64 (dd, J = 10.3, 9.7 Hz, 1H,
H-4q), 3.60 — 3.55 (m, 2H, H-50, H-2B, and H-4B), 3.51 (dd, J = 10.3, 3.6 Hz, 1H, H-2a1), 2.22 (s, 3H, -C-CHs0(), 2.21
(s, 1.5H, -C-CHsB), 2.19 (s, 3H, -C-CH:al), 2.18 (s, 1.5H, -C-CHsB), 2.11 (s, 3.5H, -C-CHsa and B ) ppm. **C{*H}-NMR
(CDCls, 126 MHz) 6: 170.5, 169.8, 169.6, 168.6, 168.5, 92.6, 90.2, 73.2, 73.0, 71.0, 70.3 (one broad singlet), 62.9,
62.6 (two singlets), 60.5, 60.2, 60.0, 21.1, 21.0, 20.8, 20.8, 20.8 ppm.

Methyl 2,4-diazido-2,4-dideoxy-D-glucopyranoside (5 and 5B)
Caution: Small molecules containing azides can be potentially-explosive substances and should be handled
with care. We have not experienced problems working on this scale.

Prepared as an inspiration from a literature procedure [3]. A methanolic hydrochloric acid solution was prepared
in an ice bath (0 °C) by slowly adding acetyl chloride (4 mL, 56.0 mmol) to dry methanol (9 mL). This methanolic
hydrochloric solution was added, at room temperature, to a solution of compound 4 (251 mg, 0.70 mmol) in dry
methanol (1 mL). The temperature was increased to 75 °C and the reaction was stirred and followed by TLC (Rs
0.45 and 0.50 toluene/EtOAc) for around 12 hours until completion. The reaction was quenched with a saturated
solution of NaHCO3 (20 mL) and filtered. The solution obtained was diluted with EtOAc and washed with brine.
The organic phase was dried over MgS0O,4and concentrated in vacuo. The product is a mixture of isomers a and
B that corresponds to compound 5 (157 mg, 0.64 mmol, 91% yield). The compound was then dissolved in a small
amount of dichloromethane and was left at room temperature one complete night to obtain white crystals. By
simple filtration and washing with cold dichloromethane, it was possible to obtain the crystals of compound 5.
HRMS (MALDI/FT-ICR): m/z: [M+Na]* Calc. for C;H1,N¢O4Na* 267.08122; Found 267.08127. *H-NMR (CDCls;, 500
MHz) of 5 (anomeric mixture) 6: 4.83 (d, /=3.6 Hz, 1H, H-1a), 4.23 (d, /= 8.0 Hz, 0.9H, H-1B), 4.08 —3.99 (m, 1H,
H-3a), 3.92 (dd, J = 12.3, 2.5 Hz, 1H, H-6a), 3.87 (dd, J =12.2, 1.7 Hz, 1H, H-6a), 3.82 — 3.76 (m, 2H, H-6p3), 3.58
(s, 3H, -OCHsB), 3.57 —3.53 (m, 3H, H-4a, H-5a, and H-4PB), 3.47 (d, J = 9.6 Hz, 0.9H, H-3P), 3.42 (s, 3H, -OCHsa),
3.34 —3.25 (m, 2H, H-2a, and H-2B), 3.21 (ddd, J = 10.0, 4.2, 2.5 Hz, 0.9H, H-5B) ppm. 3C{*H}-NMR (CDCls, 126
MHz) of 5 (anomeric mixture) 6: 103.0, 98.7, 74.5, 74.4, 71.3, 70.2, 66.2, 63.4, 62.1, 61.8 (two singlets), 61.1,
57.4, 55.6 ppm. H-NMR (Methanol-ds, 500 MHz) of 5B &: 4.24 (d, J = 8.0 Hz, 1H, H-1), 3.83 (dd, J = 12.2, 2.1 Hz,
1H, H-6), 3.73 (dd, J = 12.2, 4.4 Hz, 1H, H-6), 3.56 (s, 3H, -OCHs), 3.52 — 3.40 (m, 2H, H-3 and H-5), 3.33 (EtOAc
solvent signal), 3.25 — 3.15 (m, 2H, H-2 and H-4) ppm. *C{*H}-NMR (Methanol-ds, 126 MHz) of 58 6: 104.0, 76.1,
75.7,68.3, 63.3, 62.2,57.3 ppm.

Methyl 2,4-diazido-2,4-dideoxy-3,6-di-O-methyl-B-D-glucopyranoside (6)
Caution: Small molecules containing azides can be potentially-explosive substances and should be handled
with care. We have not experienced problems working on this scale.

To a cooled (0 °C) solution of compound 5B (87 mg, 0.36 mmol) in dry DMF (4 mL) was added sodium hydride
(200 mg, 8.33 mmol) stirring for 5 minutes before adding methyl iodide (85 L, 1.37 mmol). The temperature
was then increased to room temperature and left for 15 minutes until reaching completion, the reaction was
followed by TLC (Rf 0.7, 1:1 heptane/EtOAc). The crude solution was quenched with a saturated solution of
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NaHCOs (5.0 mL), diluted with ethyl acetate and washed with brine. The organic phase was dried over MgSO,
and concentrated in vacuo. Then, a flash column chromatography was carried out (SiO,, first only heptane was
added and then only ethyl acetate) to afford compound 6 (97 mg, 0.36 mmol) as a transparent oil in 100% yield.
HRMS (MALDI / FT-ICR): m / z: [M + Na]* Calc. For CoH16NsOsNa* 295.1131; Found 295.1201.*H-NMR (CDCls, 500
MHz) & :4.07 (d, J=7.8 Hz, 1H, H-1), 3.64 (s, 3H, -OCHs), 3.61 — 3.46 (m, 8H, -OCHs, H-6, and H-4), 3.39 (s, 3H, -
OCH;s), 3.28 (dd, J = 7.8, 9.5 Hz, 1H, H-2), 3.18 (d, J = 10.0 Hz, 1H, H-5), 3.00 (t, J = 13.8, 9.5 Hz, 1H, H-3) ppm.
13C{*H}-NMR (CDCls, 126 MHz) J :102.9, 83.8, 73.9, 71.2, 65.7, 61.4, 60.9, 59.5, 57.2 ppm.

Methyl 2,4-diazido-2,4-dideoxy-3,6-di-O-propyl-B-b-glucopyranoside (7)
Caution: Small molecules containing azides can be potentially-explosive substances and should be handled
with care. We have not experienced problems working on this scale.

To a cooled (0 °C) solution of compound 58 (100 mg, 0.41 mmol) in dry DMF (4.0 mL) was added sodium hydride
(160 mg, 6.66 mmol) and stirred for 5 minutes before adding 1-bromopropane (0.2 mL, 2.20 mmol). The
temperature was then increased to room temperature and left for 12 hours until reaching completion, followed
by TLC (Rs 0.8, 1:1 heptane/EtOAc). The crude solution was quenched with a saturated solution of NaHCO;
(5 mL, diluted with ethyl acetate and washed with brine. The organic phase was dried over MgSO, and
concentrated in vacuo. Then, a flash column chromatography was carried out (SiO,, first only heptane was
added and then 1:1 heptane/EtOAc) to afford compound 7 (113 mg, 0.41 mmol) as a yellow oil in 100% yield.
HRMS (MALDI / FT- ICR): m/z: [M + Na]* Calc. For CisH2aNeOsNa* 351.1757; Found 351.1798. *H-NMR (CDCls,
500 MHz) §:4.06 (d, J = 8.1 Hz, 1H, H-1), 3.79 (m, 1H, -O-CH2-C-), 3.69 (m, 2H, H-6 and -O-CH:-C-), 3.62 (dd, J =
11.0, 4.4 Hz, 1H, H-6), 3.53 (m, 5H, -O-CH2-C-, -OCHjs, and H-4), 3.39 (m, 1H, -O-CHz-C-), 3.29 (dd, J = 9.7, 8.1 Hz,
1H, H-2), 3.18 (ddd, J = 10.2, 4.4, 1.9 Hz, 1H, H-5), 3.08 (t, J = 9.6 Hz, 1H, H-3), 1.70 — 1.53 (m, 4H, -C-CH2-C-),
0.96 (t, J = 7.4 Hz, 3H, -C-CH3s), 0.91 (t, J = 7.4 Hz, 3H, -C-CHs) ppm. 13C{*H}-NMR (CDCls, 126 MHz) & : 103.0,
82.3,75.4, 74.3, 73.6, 69.6 (broad singlet), 66.1, 62.0, 57.2, 23.4, 10.6, 10.5 ppm.

Methyl 2,4-diazido-2,4-dideoxy-3,6-di-O-dodecyl-B-b-glucopyranoside (8)

To a cooled solution (0 °C) of compound 58 (100 mg, 0.41 mmol) in dry DMF (4 mL) was added sodium hydride
(80 mg, 3.33 mmol) and stirred for 5 minutes before adding the 1-bromododecane (0.4 mL, 1.67 mmol). The
temperature was then increased to room temperature and left for 12 hours until reaching completion, the
reaction was followed by TLC (R; 0.9, 1:1 heptane/EtOAc). The crude solution was quenched with a saturated
solution of NaHCO3; (5 mL), diluted with ethyl acetate and washed with brine. The organic phase was dried over
MgSO, and concentrated in vacuo. Then, a flash column chromatography was carried out (SiO,, 1:1
heptane/EtOAc) to afford compound 8 (226 mg, 0.39 mmol) as a transparent oil in 95% yield. HRMS (MALDI/FT-
ICR): m/z: [M+Na]* Calc. for C31HsoNsO4 Na* 603.4568; Found 603.4569. *H-NMR (CDCls, 500 MHz) & : 4.07 (d, J
= 8.1 Hz, 1H, H-1), 3.83 (m, 1H, -O-CH,-C), 3.74 (m 1H, -O-CH,-C-), 3.70 (dd, J = 11.0, 1.9 Hz, 1H, H-6), 3.62 (dd, J
=11.0, 4.5 Hz, 1H, H-6), 3.54 (s, 3H, -OCHs), 3.51 (m, 2H, H-4 and -O-CH,-C), 3.47 — 3.37 (m, 1H, -O-CH,-C), 3.29
(dd, J=9.7, 8.1 Hz, 1H, H-2), 3.18 (ddd, J = 10.3, 4.4, 1.9 Hz, 1H, H-5), 3.08 (t, /= 9.6 Hz, 1H, H-3), 1.69 — 1.52 (m,
4H, -C-CH,-C), 1.26 (broad singlet, -C-CH,-C), 0.88 (t, J = 6.9 Hz, 6H, -C-CHs) ppm. *C{*H}-NMR (CDCls, 126 MHz)
§:103.0,82.4,74.3,73.9,72.2,69.7, 66.2,62.1,57.3, 32.1, 30.3, 29.7, 26.2, 22.8, 14.2 ppm.

S4



Methyl 2,4-diamino-2,4-dideoxy-3,6-di-O-methyl-B-D-glucopyranoside (9)

To a solution of compound 6 (83 mg, 0.31 mmol) in dry MeOH (4 mL) together with Raney-Nickel reagent (around
10 mg) was introduced H, gas at atmospheric pressure of 1.0 bar for 1 hour. The reaction was followed by TLC
(Rf 0.1, 15:1 DCM/MeOH). The crude solution was filtered on celite to get rid of the Raney-Nickel and was
concentrated in vacuo to obtain a transparent oil and a white solid together on the bottom of the flask. Adding
2 mL of chloroform, it was possible to dissolve only the oil and filtrate the solid. This solution of chloroform was
concentrated again and compound 9 (60 mg 0.27 mmol, transparent oil) was afforded in 90% yield. HRMS
(MALDI/FT-ICR): m/z: [M+H]" Calc. for C31HssN,O4H* 221.1496; Found 221.15043. *H-NMR (Acetonitrile-ds, 500
MHz) §:3.98 (d, J=7.8 Hz, 1H, H-1), 3.63 (dd, /= 10.9, 2.3 Hz, 1H, H-6), 3.49 (m, 4H, H-6 and -OCHs), 3.42 (s, 3H,
-OCHs), 3.32 (s, 3H, -OCHs), 3.20 (d, J = 2.3 Hz, 1H, H-5), 2.78 (t, J = 9.5 Hz, 1H, H-4), 2.59 (d, J = 8.8, 9.5 Hz, 1H, H-
3),2.54 (dd, J=7.8,8.8 Hz, 1H, H-2) ppm. *C{*H}-NMR (Acetonitrile-ds, 126 MHz) & :105.3, 86.8, 76.2, 72.8,
59.7,58.7, 57.3, 56.1, 52.5 ppm.

Methyl 2,4-diamino-2,4-dideoxy-3,6-di-O-propyl-B-pD-glucopyranoside (10)

To a solution of compound 7 (119 mg, 0.43 mmol) in dry MeOH (4 mL) together with Raney-Nickel (around
10 mg) was introduced H, gas at atmospheric pressure of 1.0 bar for 2 hours. The reaction was followed by TLC
(Rf 0.3, 15:1 DCM/MeOH). The crude solution was filtered on celite to get rid of the Raney-Nickel and was
concentrated in vacuo obtaining a transparent oil and a white solid together on the bottom of the flask. Adding
2 mL of chloroform it was possible to dissolve only the oil and filtrate the solid. Concentration in vacuo was
performed and compound 10 (114 mg 0.41 mmol, transparent oil) was afforded in 96% yield. HRMS (MALDI/FT-
ICR): m/z: [M+H]" Calc. for Cs1HesN204 H* 227.2122; Found 277.21264. *H-NMR (Acetonitrile-ds, 500 MHz) & :
3.98 (d, J=7.8 Hz, 1H, H-1), 3.67 (dd, /= 10.9, 2.6 Hz, 1H, H-6), 3.63 (td, / = 6.7, 2.2 Hz, 2H, -O-CH2-C-), 3.54 (dd,
J=10.9, 5.4 Hz, 1H, H-6), 3.42 (m, 5H, -OCHs and -O-CHz-C-), 3.20 (ddd, J = 9.7, 5.4, 2.7 Hz, 1H, H-5), 2.88 (t,/ =
9.7 Hz, 1H, H-3), 2.61 (t, J=9.7 Hz, 1H, H-4), 2.55 (dd, J =9.7, 7.8 Hz, 1H, H-2), 1.63-1.50 (m, 4H, -C-CH2-C-), 0.91
(g, J = 7.6 Hz, 6H, -C-CHs) ppm. “*C{*"H}-NMR (Acetonitrile-ds, 126 MHz) & : 106.1, 87.0, 77.6, 73.8, 73.6, 71.7,
57.8,56.9, 54.1, 24.3, 23.6, 10.9 (broad singlet) ppm.

Methyl 2,4-diamino-2,4-dideoxy-3,6-di-O-dodecyl-1-B-D-glucopyranoside (11)

To a solution of compound 8 (148 mg, 0.25 mmol) in dry MeOH (4 mL) together with Raney-Nickel (around
10 mg) was introduced H, gas at atmospheric pressure of 1.0 bar for 3 hours. The reaction was followed by TLC
(Rf 0.5, 15:1 DCM/MeOH). The crude solution was filtered on celite to get rid of the Raney-Nickel and was
concentrated in vacuo affording a transparent oil and a white solid together on the bottom of the flask. Adding
2 mL of chloroform it was possible to dissolve only the oil and filtrate the solid. Concentration in vacuo was
performed and compound 11 (129 mg 0.24 mmol, transparent oil) was afforded in 96% yield. HRMS (MALDI/FT-
ICR): m/z: [M+H]" Calc. for C3s1HeaN20a H* 529.4939; Found 529.49375. 'H-NMR (Acetonitrile-ds, 500 MHz) & :
3.96 (d, J = 7.8 Hz, 1H, H-1), 3.65 (m, 3H, -O-CH2-C- and H-6), 3.53 (dd, J = 10.9, 5.3 Hz, 1H, H-6), 3.44 (m, 2H, -O-
CH2-C-), 3.41 (s, 3H, -OCHs), 3.18 (ddd, /=9.6, 5.3, 2.6 Hz, 1H, H-5), 2.85 (t, /= 9.6 Hz, 1H, H-3), 2.61 (t,J=9.6 Hz,
1H, H-4), 2.54 (dd, J=9.6, 7.8 Hz, 1H, H-2), 1.54 (tt,J=13.9, 6.5 Hz, 4H, -C-CH2-C-), 1.28 (broad singlet, -C-CH2-C-
), 0.88 (t, J = 6.9 Hz, 6H, -C-CHz) ppm. *C{*"H}-NMR (Acetonitrile-ds, 126 MHz) & : 105.9, 86.0, 76.7, 71.1, 70.8,
56.6, 55.8, 53.0, 31.7, 29.3, 29.1 (m), 25.7, 22.2, 13.3 ppm.
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Compound 12

Compound 8 (225 mg, 0.39 mmol) was dissolved in a solvent mixture of 1:1 THF/H,O (3.7 mL) at room
temperature, together with ethyl propiolate 14 (150 pL, 1.35 mmol). The system was refluxed and aqueous
solutions of CuS0,4-5H,0 (19 mg, 0.077 mmol) and sodium ascorbate (130 mg, 0.15 mmol) were introduced
avoiding the entrance of oxygen in the flask. A yellow color immediately appeared, and the reaction was stirred
until the color disappeared (around 3 hours). The reaction was stopped after observing complete disappearance
of the starting material by TLC (R; 0.4, 2:1 heptane/EtOAc). The solution was diluted with ethyl acetate and the
organic phase was washed with brine, dried over MgSQ,, concentrated in vacuo, and subjected to flash column
chromatography (SiO2, 2:1 heptane/EtOAc) to afford compound 12 (223 mg, 0.29 mmol) as a grey wax, in 74%
yield. HRMS (MALDI/FT-ICR): m/z: [M+H]" Calc. for CaiH72NeOs H" 777.5464; Found 777.5490. '*H-NMR (CDCls,
500 MHz) §:8.13 (s, 1H, arom.), 8.12 (s, 1H, arom.), 5.06 (d, J = 8.2 Hz, 1H, H-1), 4.98 (t, J = 10.1 Hz, 1H, H-3),
4.70 (t, J = 10.1 Hz, 1H, H-4), 4.49 — 4.37 (m, 3H, -CO2CH2-C and H-5), 4.22 (dd, J = 10.1, 8.2 Hz, 1H, H-2), 3.61
(dd, J=11.4, 1.7 Hz, 1H, H-6), 3.50 — 3.43 (m, 1H, -OCH2-C-), 3.42 (s, 3H, -OCH3), 3.23 (dt, / = 9.5, 6.9 Hz, 1H, -
OCH:-C-), 3.11 (dd, J = 11.4, 3.1 Hz, 1H, H-6), 2.69 (m, J = 9.2 Hz, 1H, -O-CH2-C-), 2.64 — 2.56 (m, 1H, -OCH2-C),
1.42 (td, J=7.1, 1.1 Hz, 6H, -CO2-C-CH3), 1.27 (broad singlet, -C-CH2-C-), 1.10 — 1.00 (m, 2H, -C-CH2-C-), 0.93 (m,
2H, -C-CH2-C-), 0.88 (td, J = 6.9, 5.2 Hz, -C-CHs), 0.74 (s, 2H, -C-CH2-C-) ppm. “*C{*H}-NMR (CDCls, 126 MHz) & :
160.7, 160.5, 130.3 (two singlets), 129.9, 101.8, 79.6, 73.9, 73.7, 72.3, 68.2, 67.3, 62.4, 61.6 (two singlets), 57.8,
32.1,30.3-28.4 (m), 26.2, 25.7,22.8, 14.4, 14.4, 14.2 ppm.

Compound 13

Compound 8 (237 mg, 0.41 mmol) was dissolved in dry DMF (3 mL) together with an excess of diethyl
acetylenedicarboxylate 15 (0.23 mL). The solution was refluxed and the reaction was followed by TLC (R 0.65,
1:1 heptane/EtOAc). After 2 hours (longer periods of time show side products in the TLC) the reflux was stopped
and the solution was diluted with ethyl acetate. The crude solution was washed with brine and the organic
phase was dried over Mg2SO4and concentrated in vacuo. Flash column chromatography (SiO2, heptane/EtOAc
10:1 - 4:1 - and pure EtOAc) to afford compound 13 (256 mg, 0.28 mmol) as a yellow-pale oil in 68% yield.
HRMS (MALDI/FT-ICR): m/z: [M+H]" Calc. for Ca7HsoNsO12 H" 921.5907; Found 921.5916. The compound was
directly used for the synthesis of 17 without further analysis. The characterization could not be made with NMR
due to low solubility.

Compound 16

A solution of compound 12 (200 mg, 0.26 mmol) in a 0.6 mM solution of NaOH (180 mg of NaOH dissolved in
8.5 mL of water) was refluxed for 48 hours. The reaction was followed by TLC (R: 0.8, 5:1 DCM/MeOH), the
reflux was stopped and the solution was neutralized with a 1.0 M solution of HCI until reaching a pH lower
than 6.0.
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Then, the solution was diluted with ethyl acetate. The organic phase was dried over Mg2S04 and
concentrated in vacuo to afford compound 16 (121 mg, 0.17 mmol) as a white solid in 65% yield.
HRMS (MALDI/FT-ICR): m/z: [M+H]* Calc. for Cs7HesNeOs H* 721.4858; Found 721.48382. *H-NMR
(Acetonitrile-ds, 500 MHz) & : 8.42 (s, 1H, arom.), 8.40 (s, 1H, arom.), 5.12 (d, J = 8.4 Hz, 1H, H-1), 4.82
—4.68 (two triplets, 2H, H-4 and H-3 respectively), 4.47 (dd, J =9.8, 8.4 Hz, 1H, H-2), 4.40 (dd, J =9.8,
1.3 Hz, 1H, H-5), 3.50 (dd, J = 11.4, 2.4 Hz, 1H, H-6), 3.38 (s, 3H, -OCHs), 3.38 — 3.32 (m, 2H, -O-CH2-C-
), 3.22 (m, 2H, -O-CH2-C-), 3.16 (dd, J = 11.4, 3.7 Hz, 1H, H-6), 2.57 (m, 2H, -C-CH2-C-), 1.45 (m, 4H),
1.28 (broad singlet, -C-CH2-C-), 1.19 — 1.09 (m, 4H, -C-CH2-C-), 1.09 — 1.00 (m, 4H, -C-CH2-C-), 0.88 (t, J =
6.9 Hz, 6H, -C-CHs), 0.71 (m, 4H, -C-CH2-C-) ppm. *C{*H}-NMR (Acetonitrile-ds, 126 MHz) § :161.5,
161.4, 140.3, 140.2, 130.8, 130.6, 102.1, 80.9, 74.2, 73.7, 72.2, 69.4, 67.3, 63.4, 57.6, 32.6, 30.3 (m),
26.8, 26.1, 23.3, 14.3 ppm.

Compound 17

A solution of compound 13 (254 mg, 0.28 mmol) in a 0.6 mM solution of NaOH (180 mg of NaOH
dissolved in 8.5 mL of water) was refluxed. The reaction was followed by TLC (R¢ 0.7, 3:1 DCM/MeOH),
after 48 hours the reflux was stopped and the solution was neutralized with a 1.0 M solution of HCI
until reaching a pH lower than 6.0. The solution was diluted with ethyl acetate and the organic phase
was dried over Mg2SOsand concentrated in vacuo to afford compound 17 (138 mg, 0.17 mmol) as a
yellow oil in 62% yield. HRMS (MALDI/FT-ICR): m/z: [M+Na]* Calc. for CasHesNsO12 Na* 831.4474; Found
831.44829. 'H-NMR (Acetonitrile-ds, 500 MHz) & :5.98 (t, J = 9.5 Hz, 1H, H-4), 5.79 (dd, J = 9.5, 8.7 Hz,
1H, H-2), 5.22 (d, J = 8.7 Hz, 1H, H-1), 4.90 (t, J = 9.5 Hz, 1H, H-3), 4.58— 4.46 (m, 1H, H-5), 3.51 (dd, J =
11.1, 4.1 Hz, 1H, H-6), 3.36 (s, 3H, -OCHs), 3.31 (dd, J = 11.1, 4.2 Hz, 1H, H-6), 3.26 (m, 1H, -O-CH2-C-),
3.20 (m, 1H, -O-CH2-C-), 1.28 (broad singlet, -C-CH2-C-), 1.15 (m, 1H, -C-CH2-C-), 1.03 (m, 1H, -C-CH2-C-),
0.93-0.82 (m,7H, -C-CHs), 0.68 (m, 2H, -C-CH2-C-) ppm. *C{*H}-NMR (Acetonitrile-ds, 126 MHz) & :
101.5,73.3,72.4,71.0,69.0,61.5, 56.4, 31.3, 29.0 (m), 25.3, 25.0, 22.1, 13.0 ppm.

Compound 18

To a solution of compound 5 (1:0.9 a:B, 382 mg, 1.56 mmol) in dichloromethane (12 mL) together with
picolinic acid (480 mg, 3.90 mmol), were added N,N'-diisopropylcarbodiimide (550 pL, 3.23 mmol), and
4-dimethylaminopyridine (19 mg, 0.16 mmol), at room temperature. The reaction was followed by TLC
(Rf 0.3 and 0.4, 5:1 EtOAc/heptane) and stirred for 12 hours until completion. The crude solution was
diluted with ethyl acetate and cleaned with brine. The organic phase was dried over Mg,S0, and
concentrated in vacuo. Flash column chromatography was performed (SiO,, EtOAc/heptane, 1:1-5:1)
to separate both isomers, B-anomer (308 mg, 0.68 mmol, 44% yield) and a-anomer (18) (340 mg ,0.75
mmol, 48% vyield), as pure transparent oils. B- anomer: ‘H-NMR (CDCls, 500 MHz) & : 8.84 — 8.77 (m,
2H, arom.), 8.26 (d, J = 1.6 Hz, 1H, arom.), 8.13 (d, J = 7.8 Hz, 1H, arom.), 7.89 (m, 2H, arom.), 7.68 —
7.45 (m, 2H, arom.), 5.34 (t, J = 10.2 Hz, 1H, H-3), 4.75 (d, J = 12.2 Hz, 1H, H-6), 4.66 (dd, /= 12.2, 4.6
Hz, 1H, H-6), 4.40 (d, J = 7.9 Hz, 1H, H-1), 4.01 (t, J = 10.2 Hz, 1H, H-4), 3.76 —3.65 (m, 2H, H-2 and H-5),
3.57 (s, 3H, -OCHs) ppm. *H-NMR (Acetonitrile-ds, 500 MHz) & : 8.76 (t, J = 5.2 Hz, 2H, arom.), 8.20 (d,
J=7.9 Hz, 1H, arom.), 8.14 (d, J = 7.8 Hz, 1H, arom.), 7.96 (dtd, J = 11.4, 7.7, 1.9 Hz, 2H, arom.) 7.60
(ddd, J=12.1, 7.6, 4.7 Hz, 2H, arom.), 5.36 (t, /=9.8 Hz, 1H, H-3), 4.70 — 4.63 (m, 2H, H-6), 4.54 (d, J =
8.2 Hz, 1H, H-1), 3.93 (t, / = 9.8 Hz, 1H, H-4), 3.83 (ddd, J = 9.8, 4.5, 2.0 Hz, 1H, H-5), 3.71 (dd, / = 9.8,
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8.2 Hz, 1H, H-2), 3.53 (s, 3H, -OCHs) ppm. *C{*H}-NMR (CDCls, 126 MHz) & : 150.21 (broad singlet),
137.4, 137.2, 127.8, 127.3, 126.3, 125.5, 103.2, 74.2, 72.4, 63.9, 63.7, 60.2, 57.6 ppm. a-anomer: 'H-
NMR (CDCl3, 500 MHz) & :8.80 (s, 2H, arom.), 8.25 (d, J=7.8 Hz, 1H, arom.), 8.14 (d, J=7.8 Hz, 1H,
arom.), 7.93 —7.84 (m, 2H, arom.), 7.53 (s, 2H, arom.), 5.84 (t, /= 9.3 Hz, 1H, H-3), 4.97 (broad s, 1H,
H-1), 4.71 (broad s, 2H, H-6), 4.02 (broad s, 2H, H-4 and H- 5), 3.50 (broad s, 4H, H-2 and -OCHs) ppm.
'H-NMR (Acetonitrile-ds, 500 MHz) & : 8.79 —8.68 (m, 2H, arom.), 8.20 (d, J = 7.8 Hz, 1H, arom.), 8.14
(d, J=7.8 Hz, 1H, arom.), 7.96 (dtd, J = 12.6, 7.7, 1.8 Hz, 2H, arom.), 7.60 (dddd, J=13.8,7.7,4.7, 1.3
Hz, 2H, arom.), 5.64 (dd, J = 10.6, 9.3 Hz, 1H, H-3), 5.01 (d, J = 3.4 Hz, 1H, H-1), 4.77 — 4.45 (m, 2H, H-
6), 4.23 —3.80 (m, 2H, H-4 and H-5), 3.64 (dd, J = 10.6, 3.4 Hz, 1H, H-2), 3.46 (s, 3H, -OCHs) ppm. 13C{*H}-
NMR (CDCls, 126 MHz) &: 150.1, 150.0, 137.3, 137.1, 127.6, 127.2, 126.1, 125.3, 99.1, 72.3, 68.1,
63.7, 60.9, 60.0, 55.7 ppm.

Compound 19

To a solution of compound 18 (56 mg, 0.12 mmol) in a solvent mixture of 1:1 THF/H,0 (1 mL) at room
temperature together with 1-heptyne (40 pL, 0.30 mmol), were added aqueous solutions of
CuS04-5H,0 (3 mg, 0.01 mmol) and sodium ascorbate (5 mg, 0.02 mmol) avoiding the entrance of
oxygen in the flask. A yellow color immediately appeared, and the reaction was stirred for 12 hours
with a slow disappearance of the yellow color from the solution. The reaction was followed by TLC (Rs
0.4, EtOAc). The crude solution was diluted with ethyl acetate and cleaned with water. The organic
phase was dried over Mg2S0Os and concentrated in vacuo. Flash column chromatography was
performed (SiO2, EtOAc to 10:1 EtOAc/heptane) to afford compound 19 (58 mg, 0.09 mmol) as a white
solid in 73% vyield. HRMS (MALDI/FT-ICR): m/z: [M+H]" Calc. for CssH4NsOs H* 647.3300; Found
647.33074. *H-NMR (Acetonitrile-ds, 500 MHz) &: 8.69 (d, J = 4.7 Hz, 1H, arom.), 8.52 (d, J = 4.7 Hz, 1H,
arom.), 8.04 (d, J = 7.8 Hz, 1H, arom.), 7.88 (td, J = 7.7, 1.6 Hz, 1H, arom.), 7.78 — 7.64 (m, 3H, arom.),
7.57 (s, 1H, arom.), 7.52 (dd, /= 8.0, 4.6 Hz, 1H, arom.), 7.44 —7.38 (m, 1H, arom.), 6.39 (t, J = 10.5 Hz,
1H, H-3), 5.30 (dd, J = 11.1, 3.4 Hz, 1H, H-2), 5.18 (d, J = 3.3 Hz, 1H, H-1), 5.12 (t, J = 10.3 Hz, 1H, H-4),
4.97 (dt, J=10.7, 3.3 Hz, 1H, H-5), 4.39 (dd, J =12.5, 2.5 Hz, 1H, H-6), 4.15 (dd, /= 12.5, 4.4 Hz, 1H, H-
6), 3.45 (s, 3H, -OCHs), 2.51 (t, J = 7.5 Hz, 2H, -C- CH2-C-), 2.43 (t, J = 7.5 Hz, 2H, -C-CH2-C-), 1.52 —1.40
(m, 2H, -C-CH2-C-), 1.31 (m, 2H, -C-CH2-C-), 1.09 (m, 8H, -C- CH2-C-), 0.73 (t, / = 7.2 Hz, 3H, -C-CHs), 0.67
(t, J = 7.3 Hz, 3H, -C-CHs) ppm. C{*H}-NMR (Acetonitrile-ds, 126 MHz) &: 150.9, 150.8, 138.2, 138.1,
128.5, 126.1, 123.3, 122.0, 99.2, 71.5, 68.8, 63.9, 63.1, 61.1, 56.3, 31.6, 31.5, 29.7, 29.5, 25.9, 25.8,
22.9,22.9, 14.2, 14.1 ppm.
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Binding study with compound 16

'H-NMR (500 MHz) spectrum of compound 16 in DMSO-ds in the presence of Zn?* and Ca?*ions and in
the presence of NaOD together with Zn?* in order to promote binding. No binding is observed
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NMR spectra

IH-NMR (500 MHz) spectrum of compound 2 in chloroform-d.
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COSY spectrum of compound 2 in chloroform-d.
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'H-NMR (500 MHz) spectrum of compound 3 in chloroform-d.
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COSY spectrum of compound 3 in chloroform-d.
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'H-NMR (500 MHz) spectrum of compound 4 in chloroform-d.
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COSY spectrum of compound 4 in chloroform-d.
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H-NMR (500 MHz) spectrum of compound 5 in methanol-d,.
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COSY spectrum of compound 5 in methanol-da.
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'H-NMR (500 MHz) spectrum of compound 5p in methanol-d.
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COSY spectrum of compound 5p in methanol-da.
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'H-NMR (500 MHz) spectrum of compound 6 in chloroform-d.
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COSY spectrum of compound 6 in chloroform-d.
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'H-NMR (500 MHz) spectrum of compound 7 in chloroform-d.
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COSY spectrum of compound 7 in chloroform-d.
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'H-NMR (500 MHz) spectrum of compound 8 in chloroform-d.
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COSY spectrum of compound 8 in chloroform-d.
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H-NMR (500 MHz) spectrum of compound 9 in acetonitrile-ds.
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COSY spectrum of compound 9 in acetonitrile-ds.
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IH-NMR (500 MHz) spectrum of compound 10 in acetonitrile-ds.
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COSY spectrum of compound 10 in acetonitrile-ds.
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HSQC spectrum of compound 11 in acetonitrile-ds.
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BC{*H}-NMR (126 MHz) spectrum of compound 12 in chloroform-d.
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HSQC spectrum of compound 12 in chloroform-d.
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BC{*H}-NMR (126 MHz) spectrum of compound 16 in acetonitrile-ds.
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HSQC spectrum of compound 16 in acetonitrile-ds.
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IH-NMR (500 MHz) spectrum of compound 17 in acetonitrile-ds.

(@) SEEERN 30938 0ET  DRBA8ANASRS 8523388388
OH OH o-R SRPS VANPGRS SR
O =
N O, _ome
N:N p
Ro,  N-N /
N\ N /7 /s /1 / /
HO
O™ oH
R=(CH3)11CH3
[l
| | |
I m |
\‘\ i 0 1 L
A, 'y
T Fenand BV g

BC{*H}-NMR (126 MHz) spectrum of compound 17 in acetonitrile-ds. (There are signals missing due to the low
concentration of compound in the NMR sample).

: P8 3 s g
o)
/,N O _oMme
AN
Ro. NN
N
HO
O™ oH
R=(CHy)11CHj3

1 (ppm)

S36



COSY spectrum of compound 17 in acetonitrile-ds.
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H-NMR (500 MHz) spectrum of compound 18 in chloroform-d.
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COSY spectrum of compound 18« in chloroform-d.
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H-NMR (500 MHz) spectrum of compound 18p in chloroform-d.
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COSY spectrum of compound 18p in chloroform-d.
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'H-NMR (500 MHz) spectrum of compound 19 in acetonitrile-da.
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COSY spectrum of compound 19 in acetonitrile-ds.
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