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1 Synthesis and/or characterisation data

1.1 Characterisation data of 1,6-Anhydro-2-deoxy-2-fluoro-p-D-glucopyranoside (4)

0
0
HOY" “E

OH
4

Mp 118-120°C (hexane/acetone), lit 129-130 °C (ether/acetone).! [a]p -79.2 (c 1.20, acetone, 21 °C), lit -75 (c 1.20, MeOH, 20 °C).2*H NMR (500 MHz, CDCl3) &
5.60 (1H, br. g, J 1.8 Hz, H1), 4.63 (1H, m, J 5.4 Hz, Hs), 4.34 (1H, dq, J 45.2, 1.7 Hz, H2), 4.21 (1H, dd, J 7.6, 0.9 Hz, Heendo), 4.02 (1H, ddquin, J 15.7, 6.5, 1.8 Hz,
Hs), 3.83 (1H, ddd appears as m, J 7.3, 5.8, 1.2 Hz, Heexo), 3.66 (1H, br. dg, J 10.9, 1.7 Hz, H4), 2.60 (1H, dd, J 11.0, 1.4 Hz, OHa), 2.16 (1H, br. dd, J 6.4, 0.6 Hz,
OHs) ppm. *H[**F] NMR (500 MHz, CDCl3) & 5.58 (1H, br. t, J 1.6 Hz, H1), 4.62 (1H, m, J 5.3 Hz, Hs), 4.32 (1H, q, J 1.5 Hz, H2), 4.19 (1H, dd, J 7.7, 0.9 Hz, Heendo),
4.00 (1H, dquin, J 6.4, 1.9 Hz, Hs), 3.81 (1H, dd, J 7.7, 5.6 Hz, Heexo), 3.65 (1H, br. dg, J 10.9, 1.9 Hz, Ha), 2.58 (1H, d, J 10.9 Hz, OHa), 2.15 (1H, d, J 6.4 Hz, OHs)
ppm. 3C NMR (101 MHz, Acetone-d6) § 99.29 (1C, d, J 30.1 Hz, C1), 90.23 (1C, d, J 179.0 Hz, C3), 76.95 (1C, s, Cs), 71.88 (1C, d, J 26.4 Hz, C3), 71.61 (1C, d, J 5.1
Hz, Ca), 65.31 (1C, s, Cs) ppm. °F NMR (471 MHz, CDCl3) & -187.49 (1F, br. ddd, J 45.2, 15.7, 1.3 Hz) ppm. MS (ESI") (m/z) 209.8 [M+HCO,]  (100%). NMR data
match those previously reported.?

1.2 Characterisation data of 1,6-anhydro-2-deoxy-B-D-arabino-hexopyranoside (5)

5 o}
HOY"

OH
5

To a solution of compound 103 (153 mg, 0.65 mmol, 1 equiv) in methanol (0.5 mL) was added Pd(OH),/C (20%, 12 mg, 0.017 mmol, 0.03 equiv) and the resulting
solution degassed with H,. Stirring under H, atmosphere was continued at rt for 12h before the mixture was filtered over a pad of Celite and concentrated
under vacuum. Purification by column chromatography (petroleum ether/ethyl acetone 60:40) afforded 83 mg (0.58 mmol, 89%) of compound 5 as a
translucent gel. Rf 0.12 (petroleum ether/acetone 60:40). [a]o -120.3 (c 1.10, water, 21 °C), lit -119 (c 1.10, water, 20 °C).* *H NMR (500MHz, CDCls): § 5.65
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(1H, br.d, J 1.4 Hz, H;), 4.56 (1H, m, J 5.4 Hz, Hs), 4.36 (1H, ddd, J 7.6, 0.8, 0.2 Hz, Heendo), 3.85-3.91 (1H, ddquin appearsas m, J 7.4, 5.2, 1.6 Hz, Hs), 3.80 (1H,
dd, J 7.6, 5.4 Hz, Heexo), 3.76 (1H, br. dq, /9.5, 1.6 Hz, H4), 2.57 (1H, d, J 7.5 Hz, OH3), 2.31 (1H, d, 9.5 Hz, OH4), 2.18 (1H, ddd, J 15.3, 5.2, 1.5 Hz, H1ax), 1.86 (1H,
m, J 15.3, 2.0, 1.2 Hz, Heq) ppm. 13C NMR (101 MHz, acetone-d6) & 100.09 (1C, s, C1), 76.22 (1C, s, Cs), 72.13 (1C, s, C4), 68.26 (1C, s, C3), 64.38 (1C, s, Cs), 35.43
(1C, s, C2) ppm. NMR data haven’t been reported in CDCls.

1.3 Synthesis and characterisation data of 1,6-Anhydro-2-O-methyl-p-D-glucopyranoside (6)

0 0 o

0 0 0
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BO" NOH e B N OMe oot HOY N oM
n n e e
880 790
OBn (88%) OBn (79%) OH
11 11_OMe 6

To a stirred solution of compound 11° (645 mg, 1.88 mmol, 1 equiv) in DMF (12.3 mL) was added sodium hydride in mineral oil (60%, 183 mg, 4.57 mmol, 2.4
equiv). After 30 minutes at rt, the resulting solution was cooled at 0 °C and Mel added (0.48 mL, 7.71 mmol, 4.1 equiv). The reaction mixture was then allowed
to reach rt and the stirring continued for 12 H. After quenching with methanol (1.2 mL), the solution was concentrated to a syrup before being dissolved in
DCM (25 mL). The resulting organic layer was then washed with water (2x25 mL), dried over MgS0O4 and the solvent removed under vaccum to afford a crude
mixture. Purification by column chromatography (petroleum ether/acetone 90:10 to 70:30) afforded 591 mg (1.66 mmol, 88%) of compound 11_OMe as a
translucent oil. Rf 0.55 (petroleum ether/acetone 70:30). [a]p -19.0 (c 1.00, CHCls, 22 °C). *H NMR (500 MHz, CDCls) 6 7.28-7.42 (10H, m, Har), 5.50 (1H, br. s,
Hi), 4.63 (1H, d, J 12.6 Hz, Hgenz), 4.57-4.59 (1H, m, Hs), 4.58 (1H, d appears as m, J 12.6 Hz, Hgenz), 4.57 (1H, d appears as m, J 12.1 Hz, Hgenz), 4.54 (1H, d, J 12.1
Hz, Hgenz), 3.93 (1H, dd, J 7.2, 1.0 Hz, Heendo), 3.70 (1H, dd, J 7.1, 5.8 Hz, Heexo), 3.58 (1H, tt, J 2.3, 1.2 Hz, H3), 3.39 (3H, s, Hwe), 3.34-3.37 (1H, m, Ha), 3.16-3.18
(1H, m, H2) ppm. 3C NMR (101 MHz, CDCls) 6 137.93 (1C, s, Car), 137.91 (1C, s, Car), 128.52 (2C, s, Car), 128.49 (2C, s, Car), 127.82-127.98 (4C, m, Ca,), 127.73
(2C, s, Car), 100.08 (1C, s, C1), 79.11 (1C, s, C3), 76.51 (1C, s, C4), 75.74 (1C, s, C3), 74.38 (1C, s, Cs), 72.05 (1C, s, C7), 71.22 (1C, s, C7), 65.45 (1C, s, Cq), 57.79 (1C,
s, Cve) ppm. MS (ESI*) (m/z): 357.3 [M+H]*(9%), 379.3 [M+Na]*(84%), 735.6 [2M+Na]*(100%).

To a solution of compound 11_OMe (481 mg, 1.35 mmol, 1 equiv) in methanol (1.1 mL) was added Pd(OH)2/C (20%, 20 mg, 0.054 mmol, 0.04 equiv) and the
resulting solution degassed with H;. Stirring under H, atmosphere was continued at rt for 12h before the mixture was filtered over a pad of Celite and
concentrated under vacuum. Purification by column chromatography (petroleum ether/acetone 60:40) afforded 188 mg (1.07 mmol, 92%) of compound 6 as
a translucent crystalline solid. Rf 0.11 (petroleum ether/acetone 60:40). Mp 88-90°C (petroleum ether/acetone), lit 93-94 °C (hexane/acetone).® [a]p -73.4 (c
1.45, acetone, 21 °C), lit -73.4 (c 1.45, acetone, 21 °C).6 *H NMR (500 MHz, CDCl3) 6 5.58 (1H, br. t, J 1.8 Hz, H1), 4.59 (1H, m, J 5.3 Hz, Hs), 4.22 (1H, br. dd, J 7.7,
0.4 Hz, Heendo), 3.90 (1H, dquin, J 7.7, 1.9 Hz, Hs), 3.80 (1H, dd, J 7.6, 5.3 Hz, Heexo), 3.65 (1H, br. dq, J 11.6, 1.9 Hz, Ha), 3.51 (3H, s, Hwme), 3.20 (1H, br. q,J 1.7 Hz,
H,), 2.88 (1H, d, J 11.7 Hz, OH4), 2.40 (1H, d, J 7.7 Hz, OHs) ppm. 3C NMR (101 MHz, CDCl5) § 100.28 (1C, s, C1), 79.08 (1C, s, C3), 76.79 (1C, s, Cs), 70.92 (1C, s,
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C4), 69.87 (1C, s, C3), 65.38 (1C, s, Cg), 58.05 (1C, s, Cme) ppm. MS (ESI*) (m/z) 177.2 [M+H]*(13%), 199.1 [M+Na]*(100%). HRMS (ESI+) C;H12NaOs [M+Na]* calcd.
199.0582, found. 199.0577; C14H24NaO10 [2M+Na]* calcd. 375.1267, found. 375.1257. NMR data haven’t been reported in CDCls.

1.4 Synthesis and characterisation data 1,6-anhydro-2,3-dideoxy-3-fluoro-p-D-arabino-hexopyranoside (7)

0 0
© H,, Pd(OH),/C ©
- MeOH, 50 Bar, -
BnO' flow
F (100%)
12 7

Compound 123 (102 mg, 0.43 mmol) was dissolved in MeOH (1 mL) and pumped at a flow rate of 1.0 mL/min through a 20% Pd(OH); cartridge installed in the
H-Cube® flow hydrogenation reactor. The solution of starting material was passed through the system a single time under 50 bar of H; at rt before being flushed
out with MeOH (10 mL). Evaporation of the solvent under vacuum afforded 64 mg (0.43 mmol, 100%) of compound 7 as a translucent oil. Rf 0.26 (petroleum
ether/acetone 70:30). [a]p -101.6 (c 0.25, CHCl3, 19 °C). *H NMR (500 MHz, CDCls) § 5.57 (1H, br. d, J 1.1 Hz, H4), 4.67 (1H, m, J 46.7 Hz, H3), 4.55 (1H, m, J 6.0
Hz, Hs), 4.22 (1H, dt, J 7.6, 1.1 Hz, Heendo), 3.84 (1H, ddd appears as m, J 7.6, 6.0, 4.0 Hz, Heexo), 3.81 (1H, m, J 10.0, 2.0, 0.9 Hz, Hy), 2.38 (1H, d, J 9.9 Hz, OHa,),
2.10 (1H, dddd appears as m, J 38.5, 15.8, 4.6, 1.9 Hz, Hax), 2.04 (1H, m, J 23.3, 15.8 Hz, Hzeq) ppm. *H[**F] NMR (500 MHz, CDCl3) 6 5.57 (1H, br. d, J 1.3 Hz, Ha),
4.67 (1H, ddt, J 4.7, 3.3, 1.5 Hz, Hs), 4.55 (1H, m, J 6.0 Hz, Hs), 4.22 (1H, dd, J 7.6, 1.2 Hz, Heendo), 3.84 (1H, dd appears as m, J 7.5, 6.0 Hz, Heexo), 3.82 (1H, m, J
10.0 Hz, Ha), 2.38 (1H, d, J 10.0 Hz, OH4), 2.10 (1H, ddd, J 15.8, 4.5, 1.9 Hz, H2ax), 2.04 (1H, m, J 15.8, 1.5 Hz, Hzeq) ppm. 13C NMR (101 MHz, CDCl3) 6 99.77 (1C,
s, C1), 88.12 (1C, d, J=177.1 Hz, C3), 75.37 (1C, s, Cs), 68.62 (1C, d, J 26.4 Hz, C4), 64.30 (1C, d, J 5.9 Hz, C¢), 33.26 (1C, d, J 20.5 Hz, C;) ppm. 1°F NMR (471 MHz,
CDCl3) 6 -177.32 (1F, m, J 46.7, 38.5, 23.3, 10.8, 4.0 Hz) ppm. MS (El) (m/z) 148.1 [M]**(60%).

1.5 Synthesis and characterisation data of 1,6-anhydro-2,3-dideoxy-2,3-difluoro-B-D-glucopyranoside (8)

(0] (@]
© Hy, PA(OH),/C ©
- ., EtOAc, Batch - .,
BnO' F HO ‘F
g (99%)

13 8
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To a solution of compound 1337 (2.22 g, 8.66 mmol, 1 equiv) in methanol (1.1 mL) was added Pd(OH),/C (20%, 300 mg, 0.43 mmol, 0.05 equiv) and the resulting
solution degassed with Hy. Stirring under H, atmosphere was continued at rt for 12h before the mixture was filtered over a pad of Celite and concentrated
under vacuum. Purification by column chromatography (petroleum ether/acetone 60:40) afforded 1.43 g (8.59 mmol, 99%) of compound 8 as a white solid. Rf
0.16 (petroleum ether/ethyl acetate 80:20). Mp 92-94 °C (chloroform). [a]o -61.6 (c 0.7, CHCls, 22 °C), lit -59° (c 0.7, CHCl3).” *H NMR (500 MHz, CDCls) § 5.58
(1H, br. g, J 1.8 Hz, H4), 4.70 (1H, ddquin appears as m, J43.2,12.3, 1.7 Hz, H3), 4.61 - 4.66 (1H, m, Hs), 4.43 (1H, ddqd, J 44.1, 12.4, 1.6, 0.6 Hz, H), 4.08 (1H, dt,
J 7.8, 1.2 Hz, Heendo), 3.86 (1H, br. ddt, J 7.8, 5.8, 1.8 Hz, Hesexo), 3.78 (1H, br. ddq, J 13.0, 11.3, 1.6 Hz, H4), 2.58 (1H, dt, J 11.4, 0.8 Hz, OH4) ppm. *H[*°F] NMR
(500 MHz, CDCl3) 6 5.59 (1H, br. t,J 1.7 Hz, H1), 4.72 (1H, quin, J 1.7 Hz, H3), 4.65 (1H, m, J 5.8 Hz, Hs), 4.45 (1H, m, J 1.6 Hz, H3), 4.10 (1H, ddd, / 7.7, 1.1, 0.4 Hz,
Heendo), 3.87 (1H, dd, J 7.7, 5.8 Hz, Heexo), 3.80 (1H, br. dq, J 11.3, 1.5 Hz, Ha4), 2.60 (1H, d, J 11.3 Hz, OH4) ppm. 3C NMR (101 MHz, CDCls) § 98.56 (1C, d, J 27.1
Hz, C1), 88.18 (1C, dd, J 181.2, 30.1 Hz, Cs3), 84.35 (1C, dd, J 180.1, 28.2 Hz, C3), 75.71 (1C, s, Cs), 67.67 (1C, dd, J 27.5, 1.8 Hz, C4), 64.76 (1C, d, J 4.4 Hz, Cs) ppm.
1I9ENMR (471 MHz, CDCl5) 6 -187.42 (1F, m, J 43.2, 14.3, 12.3 Hz, F3), -193.72 (1F, m, J 44.1, 15.0, 12.3 Hz, F2) ppm. **F[*H] NMR (471 MHz, CDCl5) 6 -187.42 (1F,
d, J 14.3 Hz, F3), -193.72 (1F, d, J 15.0 Hz, F2) ppm. MS (Cl) (m/z) 167.0 [M+H]*(21%). *H and *3C NMR had not yet been described on CDCls.

1.6 Characterisation data of 1,6-anhydro-2,4-dideoxy-2,4-difluoro-B-b-glucopyranoside (9)

o9
F “F

OH
9

Mp 96° (chloroform/acetone), lit 99-100°C (no solvent given).! [a]o -63.0 (c 0.82, water, 21 °C), lit -62 (c 0.82, water 20 °C).: *H NMR (500 MHz, CDCl3) § 5.61
(1H, br. dt, J 3.8, 1.4 Hz, H1), 4.78 (1H, br. ddq, / 12.9, 5.7, 1.3 Hz, Hs), 4.45 (1H, m, J 46.4 Hz, Ha), 4.30 (1H, br. dquin, J 46.4, 1.3 Hz, H,), 4.11 (1H, m, J 18.0, 6.1
Hz, Hs), 4.04 (1H, dt, J 7.8, 0.9 Hz, Heendo), 3.80 (1H, ddddd app as m, J 7.8, 5.4, 4.3, 1.1, 0.4 Hz, Heexo), 2.30 (1H, br. d, J 6.1 Hz, OHs) ppm. 3C NMR (101 MHz,
CDCl3) 6 99.33 (1C, d, J 28.6 Hz, C1), 89.88 (1C, dd, J 181.9, 5.1 Hz, C4), 88.02 (1C, dd, J 184.1, 4.4 Hz, C;), 74.33 (1C, d, J 22.7 Hz, Cs), 69.46 (1C, dd, J 29.3, 27.9
Hz, Cs), 64.74 (1C, d, J 9.5 Hz, Cs) ppm. °F NMR (471 MHz, CDCl) & -183.32 (1F, ddddd app as m, J 46.3, 17.3, 12.8, 4.1, 0.9 Hz, F.), -188.39 (1F, ddd, J 46.5, 18.4,
3.9 Hz, F2) ppm. °F[*H] NMR (471 MHz, CDCls3) § -183.32 (1F, s, F4), -188.39 (1F, s, F2) ppm. *H and 3C NMR had not yet been described in CDCls.
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2 Spectral details for OH coupling constants

2.1 Sample preparation

Samples were prepared as follows : dried molecular sieves (3A) were added (0.3 v/v) to the solution of the levoglucosan derivative in CDClz in a 4 mL vial. The
solution was stirred overnight at room temperature. The sieves were allowed to settle and the supernatant was transferred to a dried (oven + vacuum) NMR
tube. The vial was kept under argon, and the transfer was carried out with a dried syringe flushed with argon.
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2.2 Compound 4
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2.2.2 Spectrum in CDCIs with 1 equiv of H20
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2.3 Compound 5
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2.4 Compound 6
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2.5 Compound 7
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2.6 Compound 8

0.9 4

0.6

0.7

"H NMR, 500 MHz, CDClj
0.0066 M

DCM

!

F

H,O 4%

[t .03

-1=EE%

.00
r
[4
" I|:11ﬂ
C1a7

0.035

0.030

0.025

0.020

0.015

0.010

0.005

1207 45 128520

2.58 ppm, OH,

1.03

3Jha.0n4 11.3 Hz

] 128687

1h‘JOH4,F2 0.8 Hz ’(A}L}\ L ——————— Ha

Os
E Down-view

0

\/ \HA

H4-C-OH,4 Dihedral angle




Quiquempoix et al

Supporting Information

15

2250 30.0066 M
0.045
0.440
0.035
0.030
0.025
0.020
0.015
0.010

0.005

"H['®F] NMR, 500 MHz, CDCls

2.60 ppm, OH,4

)

3‘JH4,OH4 11.3 Hz

1305.91
1294 59




Quiquempoix et al

Supporting Information

16

2.7 Compound 9
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3 Computational data

3.1 Compound 4

4t t,49.8% 4t g 23.7%

# 5

49 9,11% 4 ¢- ¢,0.9%

At ot

4t g-,20.2% 4q9-t,1.7% 49 t,14%
Jj'g :i':-,) j&J
49 g-,0.8% 4 ¢-_g-,0.5%



Quiquempoix et al

Supporting Information

18

3.2 Compound 5
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3.3 Compound 6
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3.5 Compound 8
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3.7 Superposition of the t_t conformers of 4, 5 and 6 demonstrating the non influence of the C2 substituent on the levoglucosan
scaffold.
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12~ "F NMR, 471 MHz, CDCI,
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4.3 Compound 6
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