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Positive controls for mutagenicity assays — 2-amino-3-methylimidazo[4,5-f]quinoline (1Q,
CAS 76180-96-6), a mutagen/carcinogen belonging to the heterocyclic aromatic amines, and
6-chloro-9-[3-(2-chloroethylamino)propylamino]-2-methoxyacridine dihydrochloride
(ICR191, CAS 17070-45-0), acridine mutagen — were bought from Toronto Research
Chemicals (Toronto, Canada) and Sigma-Aldrich, respectively. Stock solutions of tested
compounds were prepared by dissolving their weight amounts in distilled water
(concentrations in mM range) and stored in darkness at 4 °C. L-Histidine and D-biotin for the
Ames test were purchased from Sigma-Aldrich (St. Louis, USA). Commercial D-glucose

(Fluka) and 6-bromohexanol (Sigma-Aldrich) were used.

All reactions were monitored by thin-layer chromatography (TLC) on Kieselgel 60 Fs4
silica gel plates (Merck, 0.20 mm thickness). The spots were detected by spraying with 5%
ethanolic H2SO, and charring. *H NMR and *C NMR spectra were recorded at 25 °C with a
Varian Mercury spectrometer at 400 and 100 MHz, respectively, with Me,Si as the internal
standard. Assignments were made on the basis of homonuclear decoupling experiments, and
homo- and heteronuclear correlation. Optical rotations were measured with a Perkin Elmer
343 polarimeter. Mass spectrometry was done using a Bruker Biflex 11l MALDI-TOF mass
spectrometer (with 2,5-dihydroxybenzoic acid (DHB) and a-cyano-4-hydroxycinnamic acid
(CHCA) matrix) and a Bruker HCTultra spectrometer with electrospray ionization. High-
resolution mass spectrometry (HRMS) data were acquired with an Agilent 6550 (Q-TOF)
mass spectrometer using a Zorbax Extended C18 column (2.1 x 50 mm; 1.8 um) at 25 °C;

mobile phase employed water:acetonitrile (95:5) at a flow rate of 0.400 mL/min.
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Synthesis and analysis of new chemicals

6-Bromohexyl 2',3",4',6'-tetra-O-acetyl-D-glucopyranoside. to a solution of 1 (2 g, 5.12
mmol) and 6-bromohexanol (0.86 mL, 6.31 mmol) in dry CH,CI, (20 mL) boron trifluoride
etherate (3.64 mL, 29.48 mmol) was added. The reaction mixture was stirred for 1 h in ice
and 72 h at room temperature (rt); CH,Cl, (4 mL) was added, and the solution was neutralized
with saturated aqueous NaHCOj3 solution before being washed twice with water. The organic
phase was dried over anhydrous magnesium sulfate, filtered, and the filtrate was evaporated
in a vacuum. Compounds 2 [S1] (220 mg, 17%) and 3 (310 mg, 24%) were isolated by

column chromatography: ethyl acetate-toluene (2:1).
6-Bromohexyl 2',3",4',6'-tetra-O-acetyl-a-D-glucopyranoside (3). R = 0.54 (ethyl acetate-

toluene 1:2), [a] > 93.0° (¢ 0.5, CHCly): *H-NMR (CDCly): 8 5.47 (t, 1H, H-3, J34 9.6 H2):
5.06 (d, 1H, H-1, J;, 4.0 Hz); 5.04 (t, 1H, H-4, J34 9.6 Hz); 4.85 (dd, 1H, H-2, J, 5 10.4 Hz);
4.25 (dd, 1H, H-6, Js 4.4 Hz); 4.09 (dd, 1H, H-6, Js6 2.4 Hz Js ¢ 12.0 Hz); 4.00 (m, 1H, H-
5); 3.69 (dt, 1H, OCH.y); 3.46-3.36 (m, 3H, OCHa,, CH,Br); 2.09-2.01 (12H, 4 x OAc); 1.87
(m, 2H, CH,); 1.62 (m, 2H, CH,); 1.47 (m, 2H, CH,); 1.39 (m, 2H, CH,), *C NMR (CDCly):
170.81-169.80 (4C, 4 x OOCCH3 ), 95.92 (C-1), 71.17 (C-2), 70.47 (C-3), 68.91 (C-4), 68.71
(O-CHy), 67.43 (C-5), 62.21 (C-6), 33.84 (CH,Br), 32.85; 29.29; 28.04; 25.48 (4C, 4 x CH,),
20.92-20.82 (4C, 4 x COOCHj3); MALDI-TOF MS (DHB): m/z 533.2 and 535.2 ([M+Na]*),
550.4 and 551.5 ([M+K]").
N-[6-(2",3",4",6'-Tetra-O-acetyl-pB-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylaminium
bromide (4a). 6-Bromohexyl 2'3'4',6'-tetra-O-acetyl--D-glucopyranoside (2) (101.8 mg,
0.20 mmol) and a 33% ethanolic solution of trimethylamine (0.4 mL) were heated in a glass,

screw-capped ampoule for 5 h at 70 °C. Analogous as described in [S2]. The vyield of

compound 4a was 105.6 mg (93%), Rs = 0.0 (ethyl acetate-toluene 1:2), [a] o -14.7° (c 0.4,
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H,0); *H-NMR (D,0): & 5.29 (t, 1H, H-3, J5.4 9.6 Hz); 5.05 (t, 1H, H-4, J54 9.6 Hz); 4.88 (dd,
1H, H-2, J239.6 Hz); 4.78 (d, 1H, H-1, J;1,8.0 Hz); 4.32 (dd, 1H, H-6, Js¢ 4.0 Hz); 4.16 (dd,
1H, H-6, Js-6 12.4 Hz); 3.99 (m, 1H, H-5); 3.85 (dt, 1H, OCH..); 3.62 (dt, 1H, OCHa,); 3.24
(m, 2H, CH,-N, J 4.4); 3.04 (s, 9H, 3 x CH3 of N(CH3)3); 2.07-2.00 (12H, 4 x OAc); 1.73 (m,
2H, CH,); 1.54 (m, 2H, CH,); 1.32 (m, 4H, 2 x CH.), *C NMR (D,0): 173.96-172.89 (4C, 4
x OOCCHj3 ), 100.41 (C-1), 73.32 (C-3), 71.92 (C-2), 71.33 (C-5), 70.94 (O-CHy), 68.60 (C-
4), 66.86 (CH,-N), 62.10 (C-6), 53.03 (3C, N(CHs)s), 28.56; 25.34; 24.82; 22.42 (4C, 4 X
CH,), 20.38-20.28 (4C, COOCHz3); HRMS (ESI): m/z ([M-Br]") calcd: 490.2647; found:
490.2643.

N-[6-(2',3",4",6"-Tetra-O-acetyl-B-D-glucopyranosyloxy)hexyl]pyridinium bromide (4b).
6-Bromohexyl 2',3',4',6'-tetra-O-acetyl-B-D-glucopyranoside (2) (100.4 mg, 0.20 mmol) and
anhydrous pyridine (0.4 mL) were heated in a screw-capped ampoule at 70 °C for 24 h.

Similary as previously described in [S2]. The yield of compound 4a was 132.4 mg (98%

yield), R = 0.0 (ethyl acetate-toluene 1:2), [a] > -54° (¢ 0.1, H,0):; *H-NMR (D,0): & 8.78-
7.99 (M, 5 H, Py); 5.28 (t, 1H, H-3, J34 9.6 Hz); 5.03 (t, 1H, H-4, Js4 9.6 Hz); 4.85 (dd, 1H,
H-2, J,39.6 Hz); 4.75 (d, 1H, H-1, J;, 8.0 Hz); 4.54 (t, 2H, CH,-N, J 7.6); 4.30 (dd, 1H, H-6",
Jo 12.6 Hz, Js¢ 4.0 Hz); 4.15 (dd, 1H, H-6, Js6 2.0 Hz), 3.97 (m, 1H, H-5); 3.81 (dt, 1H,
OCHy,); 3.58 (dt, 1H, OCHay); 2.05-1.99 (12H, 4 x OAC); 2.00 (m, 2H, CH,); 1.50 (m, 2H,
CHa); 1.29 (m, 4H, 2 x CH,), *C NMR (H.0): 173.94-172.88 (4C, 4 x OOCCHj3), 146.80-
144.39, 128.46 (Py), 100.40 (C-1), 73.29 (C-3), 71.89 (C-2), 71.31 (C-5), 70.93 (O-CH,),
68.58 (C-4), 62.07 (2C, C-6, CH,-N), 30.63; 28.54; 25.09; 24.73 (4C, 4 x CH}), 20.35-20.27
(4C, COOCHj3); HRMS (ESI): m/z ([M-Br]") calcd: 510.2334; found: 510.2329.
N-[6-(2',3",4",6"-Tetra-O-acetyl-a-D-glucopyranosyloxy)hexyl]-N,N,N-
trimethylammonium  bromide (6a). 6-Bromohexyl  2'3'4',6'-tetra-O-acetyl-a-D-

glucopyranoside (3) (80.0 mg, 0.16 mmol) and a 33% ethanolic solution of trimethylamine
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(0.2 mL) were heated in a glass, screw-capped ampoule for 5 h at 70 °C. Analogous as

described in [S2]. The yield of compound 6a was 81.5 mg (92%), Rs = 0.0 (ethyl acetate-

toluene 1:2), [o] o 93.0° (¢ 0.2, H;0): *H-NMR (D,0): & 5.38 (t, 1H, H-3, Ja4 9.6 Hz): 5.12
(d, 1H, H-1, J1,4.0 Hz); 5.05 (t, 1H, H-4, J34 9.6 Hz); 4.99 (dd, 1H, H-2, J,53 10.0 Hz); 4.30
(dd, 1H, H-6’, Js ¢ 4.4 Hz); 4.15 (dd, 1H, H-6, J¢-6 12.8 Hz); 4.14 (m, 1H, H-5); 3.70 (dt, 1H,
OCHoa); 3.55 (dt, 1H, OCHy); 3.26 (m, 2H, CH,-N); 3.05 (s, 9H, 3 x CHs of N(CHs)s); 2.07-
2.01 (12H, 4 x OAc); 1.75 (m, 2H, CH,); 1.61 (m, 2H, CH,); 1.38 (m, 4H, 2 x CH,), *C
NMR (D,0): 173.94-172.82 (4C, 4 x OOCCHjs ), 95.43 (C-1), 70.89 (C-3), 70.74 (C-4),
68.75 (2C, C-2 and O-CHj), 67.28 (C-5), 66.87 (CH,-N), 62.27 (C-6), 53.04 (3C, N(CH3)3),
28.18; 25.45; 25.18; 22.42 (4C, 4 x CHy), 20.33-20.27 (4C, COOCHs); HRMS (ESI): m/z
([M-Br]") calcd: 490.2647; found: 490.2641.

N-[6-(2',3",4",6"-Tetra-O-acetyl-a-D-glucopyranosyloxy)hexyl]pyridinium bromide (6b).
6-Bromohexyl 2',3',4',6'-tetra-O-acetyl-a-D-glucopyranoside (3) (80.0 mg, 0.16 mmol) and
anhydrous pyridine (0.4 mL) were heated in a screw-capped ampoule at 70 °C for 24 h.

Similary as previously described in [S2]. The yield of compound 6b was 92.2 mg (99%

yield), Ry = 0.0 (ethyl acetate-toluene 1:2), [a] > 80 (c 0.2, H,0); *H-NMR (D,0): & 8.79-7.99
(M, 5 H, Py); 5.36 (t, 1H, H-3, Js.49.6 Hz); 5.10 (d, 1H, H-1, J;, 3.6 Hz); 5.04 (t, 1H, H-4, J3.
9.6 Hz); 4.97 (dd, 1H, H-2, J,310.4 Hz); 4.66 (t, 2H, CH,-N, J 7.6); 4.28 (dd, 1H, H-6", Js¢
12.8 Hz, Jss 4.8 Hz): 4.13 (dd, 1H, H-6, Jss 2.4 Hz), 410 (m, 1H, H-5); 3.67 (dt, 1H,
OCHy): 3.51 (dt, 1H, OCHa); 2.09-2.00 (12H, 4 x OAc); 1.98 (m, 2H, CH,): 1.57 (m, 2H,
CH,); 1.34 (m, 4H, 2 x CH,), *C NMR (H,0): 173.93-172.81 (4C, 4 x OOCCHj3), 145.83-
144.39, 128.47 (Py), 95.42 (C-1), 70.89 (C-3), 70.73 (C-2), 68.74 (2C, C-4 and O-CH,), 67.26
(C-5), 62.26 (C-6), 62.09 (CH,-N), 30.63; 28.23: 25.24; 25.08 (4C, 4 x CHy), 20.31-20.26

(4C, COOCHj3); HRMS (ESI): m/z ([M-Br]") calcd: 510.2334; found: 510.2330.
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General procedure of de-O-acetylation

To a solution of 2 or 3 or 4a or 4b or 6a or 6b (0.2 mmol) in MeOH (0.90 mL),
MeONa was added (0.3 mL, ¢ = 0.82 M) at room temperature. The mixtures were stirred for
72 h and then neutralized with Dowex 50 WX 8 [H']. The solutions were filtered and

concentrated under reduced pressure to a thick syrup.

6-Bromohexyl a-D-glucopyranoside (3°). Ry = 0.0 (ethyl acetate-toluene 1:2), [o] 5 75.0° (c
0.3, MeOH); *H-NMR (CDsOD): & 4.79 (bs, 1H, H-1); 3.82 (bd, 1H, H-6, Js- ¢ 11.9 Hz); 3.77
(m, 1H, OCHy,); 3.69-3.64 (m, 2H, H-6°, H-3, J34 9.1 Hz, Js¢ 3.7 Hz); 3.59 (m, 1H, H-5);
3.47 (bs, 3H, OCHa,, CH,Br); 3.40 (bd, 1H, H-2, Jo539.7 Hz); 3.29 (t, 1H, H-4, J34 9.4 Hz);
1.88 (bs, 2H, CH,); 1.67 (bs, 2H, CH,); 1.49 (bs, 4H, 2 x CH,), **C NMR (CDs0D): 98.70
(C-1), 73.74 (C-3), 72.27 — 72.20 (C-2, C-5), 70.48 (C-4), 67.52 (O-CHy), 61.33 (C-6), 32.93

(CH,Br), 32.56; 29.07; 27.61, 25.41 (4C, 4 x CH,); MS-ESI: m/z 365.1 and 367.1 ([M+Na]").

N-[6-(B-D-Glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium bromide (5a). 6-
Bromohexyl B-D-glucopyranoside (2°) [S1] (42.5 mg, 0.12 mmol) and a 33% ethanolic
solution of trimethylamine (1 mL) were heated in a glass, screw-capped ampoule for 18 h at

70 °C. Analogous as described in [S2]. The yield of compound 5a was 36.6 mg (94%); R¢ =

0.0 (ethyl acetate-toluene 1:2), [a] > -20.3° (¢ 0.5, H,0): *H NMR (D;0): & 4.39 (d, 1H, H-1,
J128.0 Hz); 3.87-3.83 (M, 2H, H-6 and O-CHy,, Js6 2.4 Hz); 3.65 (dd, 1H, H-6", Js¢ 6.0 Hz,
Joo 12.4 Hz); 3.61 (M, 1H, O-CHyp); 3.42 (t, 1H, H-3, J349.2 Hz); 3.38 (M, 1H, H-5, J5¢ 2.4
Hz); 3.28-3.17 (m, 4H, CH2-N, H-4, H-2); 3.04 (s, 9H, 3 x CHs of N(CHs)s); 1.73 (m, 2H,
CH,); 1.58 (m, 2H, CH,); 1.36 (m, 4H, 2 x CH,), *C NMR (D,0): 102.42 (C-1), 76.16; 76.11
(2C: C-3, C-5), 73.41 (2C, C-2 and C-4), 70.54 (O-CH,), 66.90 (CH,-N), 61.05 (C-6), 53.06
(3C, N(CHs)3); 28.67; 25.39; 24.81; 22.42 (4C, 4 x CH,), HRMS (ESI): m/z ([M-Br]*) calcd:

322.2224; found: 322.2223.
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N-[6-(B-D-Glucopyranosyloxy)hexyl]pyridinium bromide (5b). 6-Bromohexyl p-D-
glucopyranoside (2°) (42.5 mg, 0.12 mmol) and anhydrous pyridine (1 mL) were heated in a

screw-capped ampoule at 70 °C for 36 h. Similary as previously described in [S2]. The yield

of compound 5b was 46.3 mg (92%); R¢ = 0.0 (ethyl acetate-toluene 1:2), [o] > -14.3 (c 1.0,
H20); 'H NMR (D20): & 8.79-7.99 (m, 5H, Py); 4.56 (t, 2H, CH,-N, J 7.2 Hz); 4.37 (d, 1H,
H-1, J1, 8.0 Hz); 3.85-3.82 (M, 2H, H-6 and O-CHa,, Js6 2.4 Hz); 3.64 (q, 1H, H-6’, Js¢ 12.4
Hz); 3.60-3.58 (m, 1H, O-CHay); 3.40 (dd, 1H, H-3, J349.2 Hz); 3.38-3.56 (m, 1H, H-5); 3.31
(dd, 1H, H-4, J45 9.6 Hz); 3.18 (t, 1H, H-2, J23 9.2 Hz); 1.98 (m, 2H, CH,); 1.55 (m, 2H,
CH,); 1.34 (m, 4H, 2 x CH,), *C NMR (D,0): 145.77-144.42, 128.46 (5C, Py), 102.39 (C-1),
76.15; 76.09 (2C: C-3 and C-5), 73.40 (C-2), 70.51 (O-CH,), 69.94 (C-4), 62.09 (CHx-N),
61.05 (C-6), 30.63; 28.68; 25.16; 24.71 (4C, 4 x CHy), HRMS (ESI): m/z ([M-Br]*) calcd:

342.1911; found: 342.19009.

N-[6-(a-D-Glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium bromide (7a). 6-
Bromohexy!l a-D-glucopyranoside (3°) (28.0 mg, 0.08 mmol) and a 33% ethanolic solution of
trimethylamine (1 mL) were heated in a glass, screw-capped ampoule for 18 h at 70 °C.

Analogous as described in [S2]. The yield of compound 7a was 37.4 mg (94%); Rs = 0.0

(ethyl acetate-toluene 1:2), [a] > 39.8° (c 0.5, H0): *H NMR (D,0): & 4.84 (d, 1H, H-1, J;,
4.0 Hz); 3.79 (dd, 1H, H-6, Js¢ 2.4 Hz); 3.68 (dd, 1H, H-6", J¢¢ 12.0 Hz); 3.67-3.64 (m, 2H,
H-5 and O-CHys); 3.63 (t, 1H, H-3, Jo.4 9.4 Hz); 3.48 (dd, 1H, H-2, J,38.0 Hz); 3.48-3.46 (m,
1H, O-CHay), 3.33 (dd, 1H, H-4, Ju5 9.6 Hz); 3.27-3.23 (m, 2H, CHo-N, J 3.6 Hz); 3.04 (s,
9H, 3 x CH3 of N(CHa)s); 1.73 (m, 2H, CH,); 1.58 (m, 2H, CH,): 1.36 (m, 4H, 2 x CH5), *C
NMR (D,0): 98.31 (C-1), 73.41 (C-5), 72.05 (C-3), 71.54 (C-2), 69.88 (C-4), 68.23 (O-CHy),
66.91 (CH,-N), 60.87 (C-6), 53.09-53.00 (3C, N(CHa)s), 28.52; 25.45; 25.17; 22.44 (4C, 4 x

CH>); HRMS (ESI): m/z (IM-Br]") calcd: 322.2224; found: 322.2222.
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N-[6-(a-D-Glucopyranosyloxy)hexyl]pyridinium bromide (7b). 6-Bromohexyl a-D-
glucopyranoside (3”) (28.0 mg, 0.08 mmol) and anhydrous pyridine (1 mL) were heated in a

screw-capped ampoule at 70 °C for 36 h. Similary as previously described in [S2]. The yield

of compound 7b was 30.2 mg (90%); R¢ = 0.0 (ethyl acetate-toluene 1:2), [a] > 52.9° (¢ 1.0,
H,0); ‘H NMR (D,0): & 8.79-7.99 (m, 5H, Py); 4.82 (d, 1H, H-1, J;» 3.6 Hz); 4.56 (t, 2H,
CH,-N, J 7.4 Hz); 3.76 (dd, 1H, H-6, Js6 2.4 Hz); 3.67 (q, 1H, H-6", Jss 12.0 Hz); 3.64-3.56
(m, 3H, O-CHa,, H-3, H-5); 3.47 (dd, 1H, H-2, J,310.0 Hz); 3.45-3.40 (m, 1H, O-CHj,); 3.33
(t, 1H, H-4, J45 9.6 Hz): 1.97 (m, 2H, CH,); 1.55 (m, 2H, CH,); 1.35 (m, 4H, 2 x CH,), **C
NMR (D,0): 145.77-144.41, 128.45 (5C, Py), 98.29 (C-1), 73.41 (C-5), 72.02 (C-3), 71.52
(C-2), 69.86 (C-4), 68.21 (O-CH,), 62.11 (CH,-N), 60.85 (C-6), 30.64; 28.54; 25.23; 25.06

(4C, 4 x CH,); HRMS (ESI): m/z ([M-Br]") calcd: 342.1911; found: 342.1909.

Biological assay

Vibrio harveyi bioluminescence mutagenicity test

The assay was performed according to Podgorska and Wegrzyn [S3], with the modification
introduced by Woziwodzka et al. [S4]. Vibrio harveyi A16 strain (a dim luxE mutant) [S3]
was used as an indicator strain. Bacteria were grown at 30 °C in liquid BOSS nutrient
medium (bacto-peptone, 1%; beef extract, 0.3%; glycerol, 0.011 mol L™; NaCl, 0.51 mol L™)
to ODs75 = 0.1, when different concentrations of tested QASs were added, and the cultivation
was continued for 3 h. The acridine mutagen ICR191 [2-methoxy-6-chloro-9-(3-(2-
chloroethyl)aminopropylamino)acridinex2HCI] (100 nM) was used as a positive control.
Absorbance (575 nm) and luminescence measurements were performed on a 2300 EnSpire

Multimode Plate Reader (PerkinElmer, USA) using the 96-well plates (ViewPlate-96
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microplate, White 96-well Microplate with Clear Bottom, PerkinElmer). The results are

presented as relative luminescence (RLU) per absorbance unit [S3].

Ames mutagenicity assay

Histidine-dependent (His™) Salmonella typhimurium TA98 strain was obtained from
Xenometrics (Stilwell, USA). The Salmonella mutagenicity test [S5] was performed as
described by Mortelmans and Zeiger [S6] with minor modifications, previously described by
Woziwodzka et al. [S4,S7]. A mixture containing 100 pL of the overnight bacterial culture
(corresponding to 1 x 10° colony forming units), 100 pL of 3% NaCl, 100 pL of 1 mM
histidine—biotin solution, and 100 pL of a test chemical dilution was spread on the glucose
minimal (GM) agar plate. Plates were incubated at 37 °C in darkness and after 48 h His"
revertant colonies were counted. 2-Amino-3-methylimidazo[4,5-flquinoline (1Q), which was
reported previously as being strongly mutagenic toward S. typhimurium TA98, was used as a
positive control. Sterile distilled water was used instead of tested chemicals as a negative
control. All experiments were performed in triplicate. The results were reported as means +
standard deviation (SD) per plate for each tested dose and are presented as percentage of a
positive control. Any possible toxic effects toward bacteria were determined by observing the
auxotrophic background (background lawn). According to the preliminary studies, no toxic
activity of tested QASs (at concentrations up to 2 mg/plate for 5b, 6b, 7b, and 1.5 mg/plate

for 4a, 4b, 5a, 6a, 7a) toward S. typhimurium TA98 was observed.
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NMR SPECTRA

1. 6-Bromohexyl 2',3',4',6'-tetra-O-acetyl-a-D-glucopyranoside (3)
'H NMR (400 MHz, CDCls):
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2. 6-Bromohexyl a-D-glucopyranoside (3”)
'H NMR (400 MHz, CD;0D):
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3. N-[6-(2',3',4',6'-Tetra-O-acetyl-p-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium
bromide (4a)

'H NMR (400 MHz, D,0):
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4. N-[6-(2',3',4',6'-Tetra-O-acetyl-p-D-glucopyranosyloxy)hexyl]pyridinium bromide (4b)

'H NMR (400 MHz, D,0):

CHzoAC
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|
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3C NMR (100 MHz, D,0):
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5. N-[6-(B-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium bromide (5a)
'H NMR (400 MHz, D,0):

CH,OH

HO (o)

HO N\

CH
oH (CH2)s B©

N(CH3)3
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3C NMR (100 MHz, D,0):
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6. N-[6-(B-D-glucopyranosyloxy)hexyl]pyridinium bromide (5b)
'H NMR (400 MHz, D,0):

CH,OH 7
0 |
HO o N
HO N\ O
CH
oH (CHaz)e 5O

3C NMR (100 MHz, D,0):
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7. N-[6-(2',3',4',6'-Tetra-O-acetyl-a-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium

bromide (6a)
'H NMR (400 MHz, D,0):

1
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3C NMR (100 MHz, D,0):
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8. N-[6-(2',3',4',6"- Tetra-O-acetyl-a-D-glucopyranosyloxy)hexyl]pyridinium bromide (6b)
'H NMR (400 MHz, D,0):

CHzoAC

AcO Bre
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3C NMR (100 MHz, D,0):
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9. N-[6-(a-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium bromide (7a)
'H NMR (400 MHz, D,0):
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N(CHs)
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3C NMR (100 MHz, D,0):
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10. N-[6-(a-D-glucopyranosyloxy)hexyl]pyridinium bromide (7b)

'H NMR (400 MHz, D,0):
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3C NMR (100 MHz, D,0):
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MS SPECTRA

1. N-[6-(2',3',4',6'- Tetra-O-acetyl-B-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium
bromide (4a) m/z 490.2643 ([M-Br]")

x10 5
2_ ._._:-_:_:
1.75 1 uL -
151
1.25 1
‘|_
0.75
0.5
0.25
0-

Cpd 1: C23 H40 N O10: + FBF Spectrum (rt: 2.086, 2.103. 2.119. 2.136 ... min) probka_7.d Subtr

L. .
465 470 475 480 485 490 495 500 505 510 515
Counts vs. Mass-to-Charge (m/z)

2. N-[6-(2',3",4',6'-Tetra-O-acetyl-B-D-glucopyranosyloxy)hexyl]pyridinium bromide (4b)
m/z 510.2329 ([M-Br]")

«10 5 Cpd 1: C25 H36 N 010: + FBF Spectrum (r: 2.142, 2.159. 2.175. 2.192 ... min) probka_5.d Subtr
i 510.2329
25 [C25H36MO10]+
2_
154
‘] .
0.5+
0- L : .

485 450 495 500 505 510 515 520 525 530 535
Counts vs. Mass-to-Charge (m/fz)
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3. N-[6-(B-D-Glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium bromide (5a)

m/z 322.2223 ([M-Br]")

«10 4 Cpd 1: C15 H32 N O6: + FEF Spectrum (rt: 2.999, 3.016. 3.032, 3.049 ... min) probka_3.d Subtract

25 3222223
2.

[C15H32NO6]+

0- . ‘I

295 300 305 310 315 320 325 330 335 340 345
Counts vs. Mass-to-Charge (m/z)

4. N-[6-(B-D-Glucopyranosyloxy)hexyl]pyridinium bromide (5b) m/z 342.1909 ([M-Br]")

350

x10 & |Cpd 1: C17 HZ8 N O6: + FBF Spectrum (rt: 0.925. 0.942, 0.958. 0.975 ... min) probka_1.d Subtract

342.1909
175 [C17H28NO6]+
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1.25 1
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0.75 4
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0254
0 : 1

35 320 325 330 335 340 345 350 355 360 365
Counts vs. Mass-to-Charge (m/fz)

370
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5. N-[6-(2',3',4',6'-Tetra-O-acetyl-a-D-glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium

bromide (6a) m/z 490.2641 ([M-Br]")

«10 5§ Cpd 1: C23 H40 N O10: + FBF Spectrum (rt: 2.097. 2.113. 2.130. 2.147 ... min) probka_8.d Subtr
490.2641
5 [C23H40NOT0]+
1.5
‘] -
0.5
0 L ,

465 470 475 480 485 490 495 500 505 510 515
Counts vs. Mass-to-Charge (m/z)

6. N-[6-(2',3',4',6'-Tetra-O-acetyl-a-D-glucopyranosyloxy)hexyl]pyridinium bromide (6b)
m/z 510.2330 ([M-Br]")

x10 5 |Cpd 1: C25 H36 N O10: + FBF Spectrum (rt: 2.159, 2.175, 2.192. 2.209 ... min) probka_6.d Subtr

510.2330
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2
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Counts vs. Mass-to-Charge (m/z)
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7. N-[6-(a-D-Glucopyranosyloxy)hexyl]-N,N,N-trimethylammonium bromide (7a)
m/z 322.2222 ([M-Br]")

x10 4 Cpd 1: C15 H32 N O6: + FBF Spectrum (rt: 3.009, 3.025. 3.042, 3.059 .. min) probka_4.d Subtract
3222222
254 a
- [C15H32NO6]+
2_
1.5
‘] -
0.5
0. N

295 300 305 310 315 320 325 330 335 340 345 350
Counts vs. Mass-to-Charge (m/z)

8. N-[6-(a-D-Glucopyranosyloxy)hexyl]pyridinium bromide (7b) m/z 342.1909 ([M-Br]")

«10 & Cpd 1: C17 H28 N O6: + FBF Spectrum (ri: 0.901. 0.918. 0.935. 0.9517 ... min) probka_2.d Subtract
i 3421909
1.5 - [C17H28NOE6]+
126
‘I o
0.75 1
0.5+
0.25 +
0+ T . T T . . — . T . . .
315 320 325 330 336 340 345 350 365 360 365 370
Counts vs. Mass-to-Charge (m/z)
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