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ECD Calculation of 3 and 4.

Conformational analysis of 3 was performed on via Monte Carlo searching with the MMFF94
molecular mechanics force field using the Spartan 10 software [S1]. 14 conformers having relative
energy within 2 kcal/mol were re-optimized using DFT at the B3LYP/6-31+G(d) level via Gaussian 09
program package [S2], considering the solvent effects through conductor-like polarizable continuum
model (CPCM) with the dielectric constant of MeOH (¢ = 32.6). The B3LYP/6-31G+(d) harmonic
vibrational frequencies were calculated to confirm their stability. The energies, oscillator strengths, and
rotational strengths of the first 40 electronic excitations of the conformers were calculated using the
TDDFT methodology at the B3LYP/6-311++G (2d,2p) level in gas phase, and yield 6 conformers with
relative Gibbs free energies (AG) under 2 kcal/mol (Figure S1). The ECD spectra of the 6 conformers
were then simulated using the Gaussian function (c = 0.28 eV), respectively. To gain the final spectrum
of 3, the simulated spectra of the 6 conformers were averaged based on their Gibbs free energies (G).
The ECD spectrum of the enantiomeric 3 was depicted by inverting that of 3. In the 200-400 nm region,
compared to the Cotton effects at 213, 229, 270 and 297 nm in the experimental CD spectrum, the
calculated ECD spectrum showed four corresponding peaks at 203, 225, 263 and 295 nm, respectively

(Figure S2).
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Figure S1. The re-optimized conformers of 3 and their equilibrium populations.
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Figure S2. The experimental CD spectra (full line) of 3 (blue) and the calculated ECD spectra (dashed
line) of 3 (blue) and its enantiomer (red).

Conformational analysis of 4 and re-optimization were carried out using the same protocol as 3,
and afforded 11 conformers with relative Gibbs free energies (AG) under 2 kcal/mol (Figure S3). The
ECD spectra of the 11 conformers were simulated using the Gaussian function (¢ = 0.28 eV),
respectively. Then, the final spectrum of 4 was fitted by averaging the spectra of the lowest energy
conformers according to their Gibbs free energies (G). The ECD spectrum of the enantiomeric 4 was
depicted by inverting that of 4. In the 200-400 nm region, compared to the Cotton effects at 218, 232,
and 292nm in the experimental CD spectrum of 4, the calculated ECD spectrum of 4 showed three

corresponding peaks at 229, 260, and 292 nm, respectively (Figure S4).
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Figure S3. The re-optimized conformers of 4 and their equilibrium populations.
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Figure S4. The experimental CD spectrum (full line) of 4 (blue) and the calculated ECD spectra (dashed
line) of 4 (blue) and its enantiomer (red).
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Figure S5. The UV spectrum of compound 1 in MeOH.
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Single Mass Spectrum Deconvolution Report
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Dry Temp (Set) 330 °C Skimmer -40.0 Volt Max. Accu Time 200000 ps
Nebulizer (Set) 15.00 psi Oct 1 DC -12.00 Volt ICC Target 20000
Dry Gas (Set) 6.00 I/min Oct 2 DC -1.70 Volt Charge Control ~ on
Intens, liuyf127.d: +MS, 0.1-0.1min #(4-6
x106 o
§' HO OH
= O, ©
HO (0]
OH
HN
@ﬁ«
1.0
N
N ©
1
0.5
o
o ) o T ® 72} w ¥ =
g 2|3 EE3 E $ Bgo o o
0.0 h..‘..h_u.,...‘lJJ 'ﬂi th .Y..T Y'.L '? aLl ..an x".{'? ¢ L
200 300 400 500 600 m/z
Component Molecular Molecule Absolute Relative
Mass Abundance Abundance
Intens. liuyf127.d: -MS, 0.0-0.1min #(3-7)
x107 ==
1.0 ~
o
<
0.8
0.6
0.44
o~
0.2 5
g'! o~ o~ N E § - S 3 o g Qe
8 2 25l 88 5 £ 7 &
00 | 8 885 8% [ L 2. 0 %
200 300 400 500 600 miz
Component Molecular Molecule Absolute Relative
Mass Abundance Abundance
MSD Trap Report v 4 (A4-Opt2) Page 1of 1 #.r Agilent Technologies

Figure S7. The ESI mass spectrum of compound 1.
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Qualitative Analysis Report

Data Filename 2014030601.d Sample Name BLG-L-119
Sample Type Sample Position P1-C1
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HO&& °
6 HO (0]
OH
HN
i A\
N [¢]
H
21 1
0+
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Integration Peak List
[Peak Start RT End Height |Area Area % Signal To Noise
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Noise Type Signal Definition Noise Multiplier Noise Value
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5 5.3
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Figure S8. The (+)-HRESIMS report of compound 1, page 1.
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Qualitative Analysis Report

Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
x10 2 |+ Scan (5.913 min) 2014030601.d Subtract
1 459.1407
(MHH)+

0.8

0.6
481.1222

0.4 (M"’Na)"

0.2

961 T |

456 458 460 462 464 466 468 470 472 474 476 478 480 482 484
Counts (%) vs. Mass-to-Charge (m/z)

Peak List

m/z z |Abund Formula Ton

277.1287 1 |753562

294.1551 1 |457844 HO OH
297.0875 1 [808021 Hgg&&/ o ©
299.1099 375037 oH [
459.1407 1 1027863 C25 H21 N3 06 (M+H)+ N\
460.1434 1 |267663 C25 H21 N3 06 (M+H)+ %O
481.1222 1 326710 C25 H20 N3 Na 06 (M+Na)+ H

575.2313 1 1230201 1
939.2543 1 [353760

940.2563 1 179292

Formula Calculator Element Limits

[Element Min Max

C 3| 100

H 0| 500

0 0] 90

N 0 5

S 0 5

Cl 0 0

Br 0 0

Si 0 0

F of o

P of o

Formula Calculator Results

Formula est Mass Tgt Mass Diff (ppm) |Ion Species Score
C22 H22 N2 09 458.1334 458.1325 -1.95|C22 H23 N2 09 99.91
C25 H20 N3 06 TRUE 458.1334 458.1352 3.9|C25 H21 N3 06 99.58
C20 H20 N5 08 458.1334 458.1312 -4.89/C20 H21 N5 08 99.51
C17 H24 N5 08 S 458.1334 458.1346 2.46|C17 H25 N5 08 S 98.6
C29H20N3 O S 458.1334 458.1327 -1.57|C29 H21 N3O S 98.48
C19 H26 N2 09 S 458.1334 458.1359 5.4|C19 H27 N2 09 S 98.41
C31 H2202S 458.1334 458.1341 1.37|C31 H23 02 S 98.13
Cl16 H28 N 012 S 458.1334 458.1332 -0.44|C16 H29N 012 S 97.71
C23 H26 N2 04 S2 458.1334 458.1334 -0.06/C23 H27 N2 04 S2 97.67
C21 H24 N5 03 S2 458.1334 458.1321 -3]C21 H25 N5 O3 S2 97.63
C22 H22 N2 09 458.1329 458.1325 -0.86|C22 H22 N2 Na 09 99.07
C17 H24 N5 08 S 458.1329 458.1346 3.54|C17 H24 N5 Na 08 S 99.03
C20 H20 N5 08 458.1329 458.1312 -3.8{C20 H20 N5 Na 08 98.83
C21 H24 N5 03 S2 458.1329 458.1321 -1.92|C21 H24 N5 Na O3 S2 98.73
C23 H26 N2 04 S2 458.1329 458.1334 1.02|C23 H26 N2 Na 04 S2 98.62
C29 H20N3 O S 458.1329 458.1327 -0.48|C29 H20N3 NaO S 98.45
C25 H20 N3 06 TRUE 458.1329 458.1352 4.99|C25 H20 N3 Na 06 98.39
C16 H28 N 012 S 458.1329 458.1332 0.64[C16 H28 NNa 012 S 98.36
‘%~ Agilent Technologies Page 2 of 3 Printed at: 8:47 AM on: 3/6/2014

Figure S9. The (+)-HRESIMS report of compound 1, page 2.
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Qualitative Analysis Report

Formula Best Mass Tgt Mass Diff (ppm) |Ton Species Score
C20 H28 N 07 S2 458.1329 458.1307 -4.83|C20 H28 N Na 07 S2 98.02
C31 H2202 S 458.1329 458.1341 2.46|C31 H22 Na 02 S 97.98
- End Of Report ---
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Figure S10. The (+)-HRESIMS report of compound 1, page 3.
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MS Formula Results: + Scan (5.913 min) Sub (2014030601.d)

| miz fon | Formula Abundance |
L] 459.1407| (MeH)+[ €25 H21 N3 06| 10278634
Best Formula (M) lon Formula Calc m/z Score ' [Cross S|  Mass CalcMass | Diff (ppm) [ Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match miz DBE
. r €22 H22 N2 09| €22 H23 N2 09| 4591398 9991 458.1334, 458.1325 195 195 99.93 99.95 9987  459.1407 13
. [ C25 H20 N3 06 €25 H21 N3 06| 459.1425 99.58 4581334 458.1352 39 39| 9941 99.95| 9949  459.1407 175
‘ (i €20 H20 N5 08| C20 H21 N5 08 459.1385 99.51 4581334 458.1312 -4.89) 4.89 99,64 99.98 92| 459.1407 135
. ™ " C17H24N5 08 §| C17H25N5 08 S, 459.1418 98.6 458.1334 458.1346, 246 246 95.68 99.73 998|  459.1407 85
. I C29H20N30'§| C29H21N30S 45914 98.48 458.1334 458.1327, 157 1.57 94.02 99,87, 9992|  459.1407 215,
. I C19H26N209 S C19H27N209 S 459.1432 98.41 458.1334 458.1359 54 54 96.25 99.77, 9902 459.1407] 8
: T C31H2202 | C31H23 02§ 4591413 98.13] 458.1334) 458.1341 1.37) 1.37 93,66 99.88] 99.94|  450.1407] 21
. = C16H28N 012 5| C16H29N 012§ 4591405 97.71 458.1334) 4581332 044 044 9221 99.74 99.99|  459.1407] 35
¢ r C23H26 N2 04 52, €23 H27 N2 04 52 459.1407 9767 458.1334 458.1334 -0.06 0.06 9217 9959 00| 459.1407 12
: r C21H24 N5 03 52, C21H25N5 03 52 459.1393 97.63 458.1334 458.1321 3| 3 9259 9954 99.7|  459.1407 125
. r C14H26 N4 O11 S C14H27N4 O S 459.1392 97.14] 458.1334 458.1319| -3.39! 3.39 90.89 971 99.61 459.1407, 4
. = C26 H24 N3 0 52 C26 H25N3 0 52 459.1434 97.05 4581334 458.1361 5.79) 5.79 91.86 99.63 98.88)  459.1407 165
¥ [ C34H18 02 C34H1902 459,138, 97.01 458.1334 458 1307 -5.98) 5.98) 9165, 99.87) 98.8|  459.1407 i‘
[ miz lon Formula
AT m‘tzil; (M+Na)s | ©25 H20 N3 Na 06 3267104
Best Formula (M) lon Formula Colcm/z | Score “[CrossS|  Mass CalcMass | Diff (ppm) | Abs Diff (ppm) | Abund Match | Spacing u_jl Mass Match miz DBE
s r C22 H22 N2 09 €22 H22 N2 Na 09 m.ma' 99.07) 450.1:29! 45&1325' -0.86) 0.86 99.35, 96.92) 99.98] 4811222 1
s = C17H24N5 08 § C17 H24N5Na 08 § 481.1238 99,03 458.1329 4581346, 354 354 97.87, 99.25 9961 481.1222 85
. [ €20 H20 N5 OB, €20 H20 N5 Na 08 481.1204) 98.83 458.1329 458.1312, ED 38 99.01 97.17) 99.55|  481.1222 135
4 r €21 H24 N5 03 52 C21H24 N5 Na 03 52 481.1213) 98.73 458.1329 4581321 1.92] 192 96.1 99.56 9989  481.1222 125
3 r €23 H26 N2 04 52 C23 H26 N2 Na 04 52 481.1226) 98.62 458.1329 458.1334 102 102 95.69 99.44 99.97| 481.1222 12
5 T C29H20N30 S| C29H20NINa O § 481.1219 9845 458.1329) 458.1327 048 0.48 9564 98.73 9999|  481.1222] 215
. 2 €25 H20 N3 06 €25 H20 N3 Na 06 481.1244 98.39 458.1329 458.1352 4.99 4.99 98.3 96.83 9923 481.1222 175
‘ r C16H28N 012§ C16H28 N Na 012 S, 481.1224) 98.36) 458.1329) 458.1332 064, 0,64 95.02 99.11 99.99| 4811222 35
i r C20 H28 N 07 52| C20 H28 N Na 07 52 481.1199 98.02] 458.1329) 458.1307, 483 483 94.71 99.48 9928 4811222 75
¢ o C31H2202S C31H22Na 02§ 481.1233 97.98| 458.1329) 458.1341 246 246 94.45 98,53 9981| 4811222 21
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Figure S11. The (+)-HRESIMS report of compound 1, page 4.
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Figure S12. The *H NMR spectrum of compound 1 in DMSO-ds (500 MHz).
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Figure S13. The **C NMR spectrum of compound 1 in DMSO-ds (125 MHz).
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Figure S14. The DEPT spectrum of compound 1 in DMSO-ds (125 MHz).
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Figure S15.The *H-'H COSY spectrum of compound 1 in DMSO-ds (500 MHz).
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Figure S16. The HSQC spectrum of compound 1 in DMSO-ds (500 MHz for H).
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Figure S17. The HMBC spectrum of compound 1 in DMSO-ds (500 MHz for 'H).
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Figure S18. The'H NMR spectrum of D-glucose in D20 (600 MHz), isolated from hydrolysate of compound 1.
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Single Mass Spectrum Deconvolution Report

Analysis Name: liuyf188.d Instrument: LC-MSD-Trap-SL Print Date: 8/22/2013 11:00:22 AM
Method:  TEST.MS Operator:  Operator Acq. Date: 8/22/2013 10:52:42 AM
Sample Name: BLG-L-47

Analysis Info:

Acquisition Parameter:

Mass Range Mode  Std/Normal Trap Drive 53.0 Scan Begin 100 m/z
Ion Polarity Positive Octopole RF Amplitude  171.0 Vpp Scan End 500 m/z
Ion Source Type ESI Capillary Exit -121.0 Volt Averages 5 Spectra
Dry Temp (Set) 330 °C Skimmer -40.0 Volt Max. Accu Time 200000 ps
Nebulizer (Set) 15.00 psi Oct 1 DC -12.00 Volt ICC Target 348
Dry Gas (Set) 6.00 I/min Oct2DC -1.70 Volt Charge Control on
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Figure S21. The ESI mass spectrum of compound 2.
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Qualitative Analysis Report

Data Filename 2013071008.d Sample Name BLG-L-47

Sample Type Sample Position P1-C8

Instrument Name Instrument 1 User Name

Acq Method IRM Calibration Status s e e T ]
DA Method TEST LCMS.m Comment

User Chromatograms

Fragmentor Voltage 135 Collision Energy 0 Ionization Mode ESI
+ EIC(387.1170) Scan 2013071008.d
x10 5 Noise (PeakToPeak) = 5107.20: SNR (5.057min) = 1163.1 HO o
1 HO
1 _HO&?H/O CN

g \

4 N

OCH3

21 2

0 1

T T T T T T " = e — 3 3 T T T T T T
05 1 156 2 25 3 35 4 45 5 655 6 65 7 75 8 85 9 95
Counts vs. Acquisition Time (min)
Integration Peak List

Peak |Start |RT End Height [Area Area % Signal To Noise
1 4.912 5.057 5.475| 812989 5940443 100 1163.1
Noise Measurements
Noise Type Signal Definition Noise Multiplier Noise Value
Peak-to-Peak Area 1 5107.203125
Noise Regions
Start En
0.5 1
5.5 5.9
9.99 11
DAD1 - D:Sig=280,8 Ref=550,30 2013071008.d
x10 1 Noise (PeakToPeak) = 0.27; SNR (5.070min) = 101.5
1 *5p70
0.5
01
-0.5

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95
Response Units vs. Acquisition Time (min)

Integration Peak List
Peak |Start |RT End Height |Area |Area % Signal To Noise

1]  4.976 5.07 5.193 8.28 27.49 100 101.5

FI!olse M ements
Noise Type Signal Definition Noise Multiplier Noise Value

Peak-to-Peak Area 1 0.270843506

Noise Regions
Start  |End

0.5 1
5.5 5.9
9.99 11

User Spectra

i~ Agilent Technologies Page 1 of 2 Printed at: 11:45 AM on: 7/10/2013

Figure S22.The (+)-HRESIMS report of compound 2, page 1.
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Qualitative Analysis Report

Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
x10 2 |* Scan (5.073 min) 2013071008.d Subtract
14 382.1615 387.1168
; (M+Na)+
0.8
0.6
0.4+
388.1196
0.2 383.1643 (M+Na)+
0 | 1 l L /

381 382 383

384 385

386 387 388

389 390 391 392 393 394

Counts (%) vs. Mass-to-Charge (m/z)

Peak List
m/z z |Abund |Formula Ion
203.0815 1 1488406
204.0842 1 163975
382.1615 1 789822 HO o
383.1643 1 [156850 HSO&&/O CN
387.1168 1 (793402 |C17 H20 N2 Na 07 (M+Na)+ OH
388.1196 1 [159952 |C17 H20 N2 Na O7 (M+Na)+ N
396.1763 53934 N
751.2435 1 1464328 OCH3
752.2464 1 |178017 2
753.2474 1 148170
Formula Calculator Element Limits
[Element Min Max
C 3| 100
H 0[ 500
[¢] 0 90
N 0 5
S 0 5
Cl 0 2
Br 0 0
Si 0 0
F 0 0
p of o
Formula Calculator Results
Formula Best |Mass Tgt Mass Diff (ppm) [lon Species Score
C17 H20 N2 O7 TRUE 364.1276 364.1271 -1.47|C17 H20 N2 Na O7 99.96
C22 H20 05 364.1276 364.1311 9.59[C22 H20 Na 05 98.25
C21 H20 N2 02 S 364.1276 364.1245 -8.34{C21 H20 N2 Na 02 S 97.99
C14 H24 N2 O7 S 364.1276 364.1304 7.79|C14 H24 N2 Na O7 S 97.96
C26 H20 S 364.1276 364.1286 2.71|C26 H20 Na S 97.55
C18 H24 N2 02 S2 364.1276 364.1279 0.91{C18 H24 N2 Na 02 S2 97.45
C9 H24 N4 09 S 364.1276 364.1264 -3.27|C9 H24 N4 Na 09 S 96.82
C29 H16 364.1276 364.1252 -6.54|C29 H16 Na 96.23
--- End Of Report ---

% Agilent Technologies Page 2 of 2 Printed at: 11:45 AM on: 7/10/2013

Figure S23.The (+)-HRESIMS report of compound 2, page 2.
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MS Formula Results: + Scan (5.073 min) Sub (2013071008.d)

[ mz lon | Formula | Abundance |
-7 387.1168| (M+Na)+| C17 H20 N2 Na 07| 793401.9|
Best Formula (M) lon Formula Calc m/z Score CrossS|  Mass Calc Mass Diff (ppm) | Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match miz DBE

[ C17 H20N2 07 C17 H20 N2Na O7 3871163 99.96| 364.1276 364.1271 -1.47) 147 99.97 99.98] 99.94|  387.1168 9

2 C22 H20 05 €22 H20 Na 05 387.1203) 98.25 364.1276| 364.1311 959 9.59) 98.32) 99.93 97.35| 3871168 13]

r C21H20N2 02§ C21 H20N2Na 02 S 387.1138| 97.99 364.1276| 364.1245| 834 8.34 96.51 99.77 98|  387.1168 13

r C14H24N207 S C14H24N2Na 07 S 387.119% 97.96 364.1276| 364.1304 7.79 7.79 %6 99.71 98.25|  387.1168 4

r~ C26H20 S| C26H20Na S 387.1178| 97.55) 364.1276| 364.1286) 2n 2n 91.92) 99.82 99.79|  387.1168; 17

r C18 H24 N2 02 S2| C18 H24 N2 Na 02 S2| 3871171 97.45 364.1276| 364.1279) 091 091 91.46 9957 99.98| 387.1168 8

r C9H24 N4 09 S| CIH24N4Na 09S 387.1156| 96.82] 364.1276| 364.1264 327, 327 89.69 99.65 9969| 3871168 0

T C29 H16| C29H16 Na 387.1144 96.23| 364.1276| 364.1252) 654 6.54 88.94 99.92 9876 3871168 2

HO o

Figure S24.The (+)-HRESIMS report of compound 2, page 3.
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Figure S25.The *H NMR spectrum of compound 2 in DMSO-ds (500 MHz).
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Figure S26. 3C NMR spectrum of compound 2 in DMSO-ds (125 MHz).
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Figure S27. DEPT spectrum of compound 2 in DMSO-ds (125 MHz).
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Figure S28. The 'H-'H COSY spectrum of compound 2 in DMSO-ds (500 MHz).
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Figure S29. The HSQC spectrum of compound 2 in DMSO-ds (500 MHz for H).
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Figure S30.The HMBC spectrum of compound 2 in DMSO-ds (500 MHz for 1H).
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Figure S31. The'H NMR spectrum of D-glucose in D20 (600 MHz), isolated from hydrolysate of compound 2
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Figure S32. The UV spectrum of compound 3 in MeOH.
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Figure S33. The CD spectrum of compound 3 in MeOH.
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Figure S34. The IR spectrum of compound 3.
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Single Mass Spectrum Deconvolution Report

Analysis Name: liuyf178.d Instrument: LC-MSD-Trap-SL Print Date: 8/22/2013 10:43:11 AM
Method: TEST.MS Operator:  Operator Acq. Date: 8/22/2013 10:32:39 AM
Sample Name: BLG-L-20a-1

Analysis Info:

Acquisition Parameter:

Mass Range Mode  Std/Normal Trap Drive 53.0 Scan Begin 100 m/z
Ion Polarity Positive Octopole RF Amplitude  171.0 Vpp Scan End 450 m/z
Ion Source Type ESI Capillary Exit -121.0 Volt Averages 5 Spectra
Dry Temp (Set) 330 °C Skimmer -40.0 Volt Max. Accu Time 200000 ps
Nebulizer (Set) 15.00 psi Oct 1 DC -12.00 Volt ICC Target 204
Dry Gas (Set) 6.00 |/min Oct 2 DC -1.70 Volt Charge Control on
Intens. liuyf178.d: +MS, 0.1-0.1min #(4-8
x106 :
g
] NG OCHs
HO
HO&&/S <
HO N
21 OH H
3
1 -
- ©
- o
3 8 3 5 8
; N ] L S | I
100 150 200 250 300 350 400 miz
Component Molecular Molecule Absolute Relative
Mass Abundance Abundance
Intens. liuyf178.d: -MS, 0.0-0.2min #(3-9
x105 ] @© ©
2 <
@ s
6-‘
|
44
2-
~ 9
© o <
3 " 2 2233 8 ‘
. N S _ & _e.a3e8 [
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MSD Trap Report v 4 (A4-Opt2) Page 1of 1 i Agilent Technologies

Figure S35. The ESI mass spectrum of compound 3.
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Qualitative Analysis Report

Data Filename 2013071001.d Sample Name BLG-L-20a1

Sample Type Sample Position P1-C1

Instrument Name Instrument 1 User Name

Acq Method IRM Calibration Status Bl s T ]
DA Method TEST LCMS.m Comment

User Chromatograms

DAD1 - D:Sig=280,8 Ref=550,30 2013071001.d

Noise (PeakToPeak) = 0.25; SNR (5.719min) = 32.4
84
64 | *5.719 e
44 4 L’_____‘»____‘_*____\‘/_’_’_’é_////
2
o/
-2
-4 T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10

Response Units vs. Acquisition Time (min)
Integration Peak List

Peak Start RT End Height |Area Area % Signal To Noise
1 5.643 5.719 5.831 2.45 8.24 100 32.4 NG °\\OCH3
Noise M ements \
Noise Type Signal Definition Noise Multiplier Noise Value HO
Peak-to-Peak Area 1 0.254154205 Ho&&/s 4
Noise Regions HO N
Start  |End OH H
0.5 1 3
5 53
9.99 11
Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI
+ EIC(403.0940) Scan 2013071001.d
x10 5
I
1.5
14
0.5
0 T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10
Counts vs. Acquisition Time (min)
Integration Peak List
Peak |Start RT End Height [Area Area % Signal To Noise
1| 5.593| 5.705 6.06| 186017 1120294 100| Infinity
Noise M ements
Noise Type Signal Definition Noise Multiplier Noise Value
Peak-to-Peak Area 1 0
Noise Regions
Start End
0.5 1
5 5.3
9.99 11
User Spectra
Agilent Technologies Page 1 of 2 Printed at: 9:32 AM on: 7/10/2013

Figure S36. The (+)-HRESIMS report of compound 3, page 1.
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Qualitative Analysis Report

Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi

«10 2 |+ Scan (5.705 min) 2013071001.d Subtract

11 403.0939
(M+Na)+

0.8
0.6

0.4

381.1113

(M"IH)+ 398.1395
| |

0.2

7 s ™ et Y T T T T 1 3 T T Lv l T T

376 378 380 382 384 386 388 390 392 394 396 398 400 402 404 406 408
Counts (%) vs. Mass-to-Charge (m/z)

Peak List
m/z z |Abun ormula Ion
116.9859 21301
163.0399 16874
187.0325 38520 NC—OCHs
211.0959 15483
HO

217.0497 14690 HO&&/S 4
349.0856 1 161543 HO N
354.1012 18085 OH  H
381.1113 20224 |C25 H17 O4 (M+H)+ 3
403.0939 1 185989 |C25 H16 Na 04 (M+Na)+
404.0973 1 |37427 |C25 H16 Na 04 (M+Na)+
Formula Calculator Element Limits
[ETement Min Max
C 3] 100
H 0| 500
0 0] 90
N 0 5
S 0 5
Cl 0 2
Br 0 0
Si 0 0
F 0 0
P of o
‘Formula Calculator Results
Formula Best |[Mass Tot Mass __ |Diff (ppm) |Ion Species Score
C17 H20 N2 06 S 380.104 380.1042 0.53|C17 H21 N2 06 S 98.42
C25 H16 04 TRUE 380.104 380.1049 2.27|C25 H17 04 98.4
C17 H20 N2 06 S 380.1047 380.1042 -1.36{C17 H20 N2 Na 06 S 99.94
C13 H20 N2 011 380.1047 380.1067 5.24|C13 H20 N2 Na O11 98.34
C22 H20 04 S 380.1047 380.1082 9.23|C22 H20 Na 04 S 98.2
C14 H24 N2 06 S2 380.1047 380.1076 7.51|C14 H24 N2 Na 06 S2 98.13
C21 H20 N2 O S2 380.1047 380.1017 -7.94|C21 H20 N2 Na O S2 97.99
C18 H24 N2 0 S3 380.1047 380.1051 0.92|C18 H24 N2 Na O S3 97.62
C25 H16 04 TRUE 380.1047 380.1049 0.37|C25 H16 Na 04 97.52
C9 H24 N4 08 S2 380.1047 380.1036 -3.09/C9 H24 N4 Na 08 S2 97.22
C26 H12 N4 380.1047 380.1062 3.89|C26 H12 N4 Na 96.18
C13 H24 N4 03 S3 380.1047 380.1011 -9.67|C13 H24 N4 Na O3 S3 95.92
--- End Of Report ---

-~ Agilent Technologies Page 2 of 2 Printed at: 9:32 AM on: 7/10/2013

Figure S37. The (+)-HRESIMS report of compound 3, page 2.
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MS Formula Results: + Scan (5.705 min) Sub (2013071001.d)

Figure S38. The (+)-HRESIMS report of compound 3, page 3.

S41

[ miz fon Formuia | Abundance |
= |_| 35um| (Moﬂ»| czrmcu] 202233
Best Formula (M) lon Formula Calc m/z Score  “|Cross S| Mass Calc Mass Diff (ppm) Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match mwz DBE
1 r C17H20N206 S C17H21N206 S 381.1115| 98.42 380.104) 380.1042 053] 053] 98.47 952 9999  381.1113] 9
1 F C25 H16 04| C25H17 04) 381.1121 984 380.104) 380.1049| 2.27) 227 95.02] 9961 9983  381.1113] 18
I mz j fon ] Formula I Abundance ]
=L 403.0939 (M+Na)+| C25H16 Na 04| 185989
Best Formula (M) lon Formula Calc miz Score Cross S Mass Calc Mass Diff (ppm) Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match mz DBE
s r C17H20N206 S C17 H20 N2 Na 06 S| 403.0934 99.94 380.1047 380.1042 -1.36] 1.36 99.95 99.91 99.95|  403.0939] 9
= & C13H20N2011 C13H20 N2 Na O11 403.0959 98.34 380.1047 380.1067 524 524 96.05 99.4| 992| 4030939 5
G r C22H2004 S C22H20Na 04 S 403.0975 982] 380.1047 380.1082 923 9.23] 97.84 99.99 9752  403.0939) 13
- r C14 H24 N2 06 52 C14 H24 N2 Na 06 S2 403.0968 98.13 380.1047 380.1076 751 751 96.55) 99.56) 9836]  403.0939) 4
< r C21H20N20 S2 C21H20 N2 Na O S2| 403.0909) 97.99 380.1047 380.1017 -7.94] 7.94 96.28 99.7] 98.16]  403.0939) 13
s r C18H24N20 S3 C18 H24 N2 Na O S3| 403.0943| 97.62 380.1047 380.1051 0.92| 0.92] 9222 99.41 99.97|  403.0939) 8
“ [ C25 H16 04 C25H16 Na 04 403.0941 97.52 380.1047 380.1049 037 0.37 9223 98.91 100|  403.0939 18
< r C9H24 N4 08 52 C9 H24 N4 Na 08 S2| 403.0928, 9722 380.1047 380.1036, -3.09) 3.09) 9128 99.33 99.72|  403.0939 0
s r C26 H12 N4 C26 H12 N4 Na| 403.0954) 96.18 380.1047 380.1062 3.89| 389 88.24) 98.97 99.56]  403.0939 23
% = C13+24 N4 03 S3)| C13H24 N4 Na 03 S3 403.0903| 95.92 380.1047 380.1011 -9.67] 967, 90.93 99.19 97.28] 4030939 4
- H C15H28N20 S4 C15H28 N2 Na O S4| 403.0977, 93.88 380.1047 380.1084| 9.78] 978 83.89) 99.17 97.22[  403.0939 3
NG OCHs
HO /
HO S
HO N
OH H
page 1




VNS-600 PROTON BLG-20a-1 IN cd3od May 28 2013
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Figure S39. The H NMR spectrum of compound 3 in CDsOD (600 MHz).
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VN3-600 CARBON BLG-20a-1 IN cd3od Jun 1 2013
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Figure S40. The 3C NMR spectrum of compound 3 in CDsOD (150 MHz).
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VNS-600 DEPT BLG-20a-1 IN cd3od Jun 1 2013
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Figure S41. The DEPT spectrum of compound 3 in CD3OD (150 MHz).
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VNS-600 gCOSY BLG-20a-1 IN cd3od Jun 1 2013

Temp. 25.0 C 7 298.1 K
Sample #4, Operator: vjwalk

Relax. delay 1.000 sec
Acq. time 0.150 sec
width 7530.1 Hz

2D Width 7530.1 Hz

2 repetitions

256 increments

OBSERVE  H1, 599.6300756 MHz
DATA PROCESSING

Sq. sine bell 0.075 sec
F1 DATA PROCESSING

Sq. sine bell 0.027 sec
FT size 4036 x 4096
Total time 10 min
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Figure S42. The *H-'H COSY spectrum of compound 3 in CDzOD (600 MHz).
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VNS-600 gHSQCAD BLG-20a-1 IN cd3od Jun 1 2013

Temp. 25.0 C , 298.1 K
Sample #4, Operator: vjwalk

Relax. delay 1.000 sec l
Acq. time 0.191 sec |
width 7530.1 Hz

2D Width 33167.5 Hz

48 repetitions

140 increments l

OBSERVE ~ H1, 599.6900718 MHz y - - L e Lk
DECOUPLE C13, 150.8072629 MHz
Power 35 dB
on during acquisition F2
off during delay
WA40_NEW-SW modulated (ppm}
DATA PROCESSING 2
Sine bell 0.030 sec
F1 DATA PROCESSING 1
Sine bell 0.004 sec ; -4 -
FT size 4096 x 2048
Total time 2 hr, 14 min 7
2
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Figure S43.The HSQC spectrum of compound 3 in CDsOD (600 MHz for 1H).
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VNS-600 gHMBCAD BLG-20a-1 IN cd3od Jun 1 2013

Temp. 25.0 C , 298.1 K
Sample #4, Operator: vjwalk

Relax. delay 1.000 sec
Acq. time 0.191 sec
width 7530.1 Hz

2D Width 36182.7 Hz

96 repetitions

256 increments I
OBSERVE H1, 599.6900711 MHz .

DATA PROCESSING . s
Sine bell 0.086 sec

F1 DATA PROCESSING

3 THaedons 1 hods’ (b
Tot:lzilme 6 :r, 53 min (DPTE
] s
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Figure S44. The HMBC spectrum of compound 3 in CDzOD (600 MHz for 1H).
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WIPM-500 1H-NMR BLG-L-20a-1-g IN D20 Mar 24 2015
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Figure S45. The 'H NMR spectrum of D-glucose in D20 (500 MHz), isolated from hydrolysate of compound 3
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i NG OCHs
HO
220 nm, 0.629925 Hoﬁ/s 7
HO N
0.6 H
4
041
Abs
281288,h228229886
0.2
0 L L LT T LT T P P P P P P Ry
01 1 1 L
190 200 300
Wavelength [nm]
[Comment] blg-l-20a-2-1
Sample Name blg-20a-2
Comment 0.02
User
Division uv
fA52RERYment Infornifiibn]
Instrument Name  V-650
Model Name V-650
Serial No. A034461150
Data Information]
Accessory PSC-718 [Data .
Accessory SIN A001761114 Creation Date 2015-7-22 12:30
Position 1 ;
Cell Length 10 mm aa‘? array type \';:/"eafl da‘fha"ay
Temperature 19.97C Vo:;izorl] & Abave length [nm]
Control Sonsor Holder Ste nca 403
Monitor Sensor Ho!dgr E:d 190 :n":
Start Mode Start immediately Data pitch 02 nm
Data points 1051

Photometric Mode Abs
Measurement range 400 - 190 nm

Data pitch 0.2 nm
Band width(UV/Vis) 2.0 nm
Response Medium
Scanning speed 200 nm/min -
Source Change 340 nm
Light Source D2/WI

Filter Exchange Step
Correction Baseline

Figure S46. The UV spectrum of compound 4 in MeOH.
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206:.55 nm, 2.67852
NC OCHj;
231.5nm, 2.12103 HO )
2 HO&&/S
HO N
OH H
270 nm, 0.131953
Mol. cD © . =
291.5 nm, -1.23357
i 218 nm, -1.97678
i3 1 | 1 | L 1 1
200 250 300 350 400
Wavelength [nm]
[Comments]
Sample name BLG-L-20a-2
Comment
User
Division
Company dell
[Measurement Information)
Instrument Name  J-815
Moqel Name J-815
Serial No. A024461168 [Detalled Information]
Accessory Standard Creation date 2014-1-6 15:45
AECTISL“W ?" N ':\024461 168 Data array type Linear data array * 3
ell Lengt mm Horizontal axis Wavelength [nm]
Photometric Mode CD, HT, Abs Yottty MALS0
M R 400 - 200 Vertical axis(2) HT [V]
feLme Sange SR Vertical axis(3)  Abs
Data pitch 0.5 nm
Sensitivi Standard Start 400 nm
De|n1§|uvuty 1tan ar End 200 nm
il 900 Data interval 0.5nm
Band width 2.00 nm Data points 401
Start Mode Immediately
Scanning Speed 100 nm/min
Baseline Correction Baseline
Shutter Control Auto
PMT Voltage Auto
Accumulations 3
Solvent MEOH
Concentration 0.1344 (WiV)%

Figure S47. The CD spectrum of compound 4 in MeOH.
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Figure S48. The IR spectrum of compound 4.
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Single Mass Spectrum Deconvolution Report

Analysis Name: liuyf179.d Instrument: LC-MSD-Trap-SL Print Date: 8/22/2013 10:43:42 AM
Method: TEST.MS Operator:  Operator Acq. Date: 8/22/2013 10:34:22 AM
Sample Name: BLG-L-20a-2

Analysis Info:

Acquisition Parameter:

Mass Range Mode  Std/Normal Trap Drive 53.0 Scan Begin 100 m/z
Ion Polarity Positive Octopole RF Amplitude  171.0 Vpp Scan End 450 m/z
Ion Source Type ESI Capillary Exit -121.0 Volt Averages 5 Spectra
Dry Temp (Set) 330 °C Skimmer -40.0 Volt Max. Accu Time 200000 ps
Nebulizer (Set) 15.00 psi Oct 1 DC -12.00 Volt ICC Target 380
Dry Gas (Set) 6.00 I/min Oct 2 DC -1.70 Volt Charge Control on
Intens. liuyf179.d: +MS, %1 -0.1min #(4-8)|
x106 @
T
il e OCHs
HO
N o
1.0 OH H § g’_’
4
E N
b 3 o = 33
I © T & o Y &
- = o
" NI N [N 118 WY
150 200 250 300 350 400 m/z
Component Molecular Molecule Absolute Relative
Mass Abundance Abundance
Intens. liuyf179.d: -MS, 0.1-0.1min #(5-7)
x1064 ©
@
5
0.84
0.6
©
1 =
0.4
0.2 5 (o &
(2] 4
: 3 238 ¢ 23 8335 | 2 |3 o
- - © - o 3
i _ _ & T & 9 2 | lﬁ’fﬁ J o8 17, 13
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Component Molecular Molecule Absolute Relative
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MSD Trap Report v 4 (A4-Opt2) Page 1of1 it Agilent Technologies

Figure S49. The ESI mass spectrum of compound 4.
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Qualitative Analysis Report

Data Filename 2013071002.d Sample Name BLG-L-20a2

Sample Type Sample Position P1-C2

Instrument Name Instrument 1 User Name

Acq Method IRM Calibration Status B © -
DA Method TEST LCMS.m Comment

User Chromatograms

Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI
105 + EIC(403.0940) Scan 2013071002.d OCH,4
I NC
254 HO
HO N
1.54 OH H
14 4
0.5
0 1 8 T T Y T T T T T
1 2 3 4 5 6 7 8 9 10
Counts vs. Acquisition Time (min)
Integration Peak List .
Peak |Start |RT End Height [Area Area % Signal To Noise
1 5.595 5.708 5.998| 270678 1624200 100|Infinity
Noise Measurements
Noise Type Signal Definition Noise Multiplier Noise Value
Peak-to-Peak Area 1 0
Noise Regions
Start [End
0.5 1
5 5.3
9.99 11

DAD1 - D:Sig=280,8 Ref=550,30 2013071002.d
Noise (PeakToPeak) = 0.28; SNR (5.718min) = 63.0

*5.718

51 Lxﬁé/ﬁm

-

-5

T T —p T T T T

1 2 3 4 5 6 7 8 9 10
Response Units vs. Acquisition Time (min)

Integration Peak List

[Peak [Start |RT End Height [Area |Area % Signal To Noise
1 5.645 5.718 5.847 5.23 17.67 100 63
Noise Measurements -
Noise Type Signal Definition Noise Multiplier Noise Value
Peak-to-Peak Area 1 0.280380249
Noise Regions
[Start  |End
0.5 1
5 5.3
9.99 11
User Spectra
‘#i¥- Agilent Technologies Page 1 of 2 Printed at: 9:48 AM on: 7/10/2013

Figure S50. The (+)-HRESIMS report of compound 4, page 1.
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Qualitative Analysis Report

Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
x102|* Scan (5.724 min) 2013071002.d Subtract

11 403.0943
(M+Na)+

0.8
0.6

0.4

381.1122

0.2+ (M+H)+
l 398.1397 J |
L | A

376 378 380 382 384 386 388 390 392 394 396 398 400 402 404 406 408
Counts (%) vs. Mass-to-Charge (m/z)

Peak List
mjz z [Abund [Formula Ton
187.0327 78374
211.0957 22705
349.0856 1 [105173 ne_OCHs
350.0881 1 ]20237
354.1014 38946 Hg%&/s 7
381.1122 30989 |C25 H17 O4 (M+H)+ HO N
403.0943 1 248433 [c25 H16 Na 04 (M+Na)+ OH H
404.0963 1 152472 |C25 H16 Na O4 (M+Na)+ 4
405.0944 1 |17986 |C25 H16 Na O4 (M+Na)+
783.1982 24246
‘Formula Calculator Element Limits
[Element Min Max
9 3 100
H 0 500
0 0 90
N 0 5
S 0 5
Cl 0 2
Br 0 0
Si 0 0
F 0 0
P o] o
‘Formula Calculator Results _
[Formula Best Mass Tgt Mass _ |Diff (ppm) |lIon Species Score
C17 H20 N2 06 S 380.1051 380.1042 -2.23|C17 H20 N2 Na 06 S 99.86
C22 H20 04 S 380.1051 380.1082 8.36|C22 H20 Na O4 S 98.59
C13 H20 N2 011 380.1051 380.1067 4.36/C13 H20 N2 Na O11 98.14
C14 H24 N2 06 S2 380.1051 380.1076 6.63|C14 H24 N2 Na 06 S2 98.06
C21 H20 N2 O S2 380.1051 380.1017 -8.82|C21 H20 N2 Na O S2 97.93
C25 H16 04 TRUE 380.105 380.1049 -0.5|C25 H16 Na O4 97.84
C18 H24 N2 0 S3 380.1051 380.1051 0.05{C18 H24 N2 Na O S3 97.58
C17 H20 N2 06 S 380.105 380.1042 -1.96|C17 H21 N2 06 S 98.87
C13 H20 N2 011 380.1049 380.1067 4.63|C13 H21 N2 011 98
C25 H16 04 TRUE 380.1049 380.1049 -0.23|C25 H17 04 97.48
C22 H20 04 S 380.105 380.1082 8.63|C22 H21 04 S 97.39
C14 H24 N2 06 S2 380.105 380.1076 6.9|C14 H25 N2 06 S2 97.05
--- End Of Report ---

" Agilent Technologies Page 2 of 2 Printed at: 9:48 AM on: 7/10/2013

Figure S51.The (+)-HRESIMS report of compound 4, page 2.
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MS Formula Results: + Scan (5.724 min) Sub (2013071002.d)

[ miz lon | Formula Abundance |
= Ll 331.1122] (Mon)o[ c25m704[ :nsu,s|
Best Formula (M) lon Formula Calc m/z Score Cross S Mass Calc Mass Dﬂl(pnm)_} Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match miz

& i C17H20N206 S C17H21N206 S 381.1115] 98.87 380.105 380.1042 196 196 99.38] 9563 9987| 3811122 3
“ B C13H20N2011 C13H21N2011 381.114) 98 380.1049)| 380.1067 463 463 94.87) 99.14| 993 381.112 5
s ~ - C25H1604 C25H1704 381.1121 97.48| 380.1049) 380.1049) 023 023 91.47) 99.65| 100]  381.1122 18]
. r C22H20 04 S| C22H2104 S 381.1155| 97.39] 380.105| 380.1082| 863 863 97.93) 96.29 976 381.1122 13
® r C14 H24 N2 06 S2| C14 H25N2 06 52 381.1149) 97.05| 380.105| 380.1076| 69 6.9 97.41 9381 9846| 3811122 4

[ miz lon | Formula Abundance |

LT 403.0043 (MeNa)+| C25 H16 Na 04 2484333

Best Formuia (M) lon Formula Calc miz Score CrossS|  Mass Calc Mass Diff (ppm) | Abs Diff (ppm) | Abund Match [ Spacing Mat| Mass Match miz
s [ C17H20N2 06 S C17 H20N2Na 06 S| 403.0934] 99.86 380.1051 380.1042| 223 223 99.88 9983 9985|  403.0943| 9
. = C22H2004 S| C2H20Na 04 S 403.0975| 98.59) 380.1051 380.1082 8.36) 8.36) 98 68| 9974 97.96]  403.0943 13
- ~ C13H20N2011 C13H20N2Na O11 403.0959 98.14 380.1051 380.1067) 436 436 9531 9892 99.44| 4030943 B
. B C14 H24 N2 06 S2, C14 H24 N2 Na 06 S2| 403.0968 98.06] 380.1051 380.1076| 6.63) 663 9558 9971 9871| 4030843 4
% r C21H20N20 52 C21H20N2Na 0 52 403.0909) 97.93] 380.1051 380.1017 882 882 96.74 9975 97.74| 4030943 13
s [ C25H16 04 C25 H16 Na 04 403.0941 97.84 380.105) 380.1049 05 05 93.92 98.24 99.99| 4030943 18
s r C18H24N20 S3 C18H24 N2Na 0 53 403.0943| 97.58] 380.1051 380.1051 0.05| 005 9183 99.62 100[ 4030943 8
OCH;
NC
HO
HO O s
HO
OH
page 1
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Figure S52. The (+)-HRESIMS report of compound 4, page 3.




VNS-600 PROTON BLG-20a-2 IN cd3od May 28 2013

112
Lv8”
258"
858"
£20°
£80°
480°
860"
o€z’
-2

996"
186°
286°
L66°
661"
20z
602°
A%
sve”
e
0sz°
(41
§82°
992°
182°
682"
962"
E€EV”
8EY”
229°
pe9”
9p9”
0s9°
vs9”
228"

528

I12: M
14
9GE”
(22
£6¢°

vee:

190"
290"
2L0°
veo”
980°
280"
191"
£91°
LT’
Ser’
A%
817
681"
SEE”
128
A7
seL”

|

&

L

AARNANRNNNNSNNNNNSNSS

NG OCH3;

HO

HO
HO

ppm

10

2.43

e e
0.59

2.83

et

2.98.640.94

L

0.97 1.3704

0.98

| P
16.97

(|
0.88

e
1.08

0.931.02

[
00

1.

Figure S53.The *H NMR spectrum of compound 4 in CDzOD (600 MHz).
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VNS-600 CARBON BLG-20a-2 IN cd3od Jun 1 2013
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Figure S54. The **C NMR spectrum of compound 4 in CD30D (150 MHz).
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VNS-600 DEPT BLG-20a-2 IN cd3od Jun 1 2013
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Figure S55. The DEPT spectrum of compound 4 in CDsOD (150 MHz).
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VNS-600 gCOSY BLG-20a-2 IN cd3od Jun 1 2013

Temp. 25.0 C / 298.1 K

Sample #5, Operator: vjwalk

Relax. delay 1.000 sec
Acq. time 0.150 sec
width 6038.6 Hz

2D Width 6038.6 Hz

2 repetitions

256 increment

S
OBSERVE H1, 599.6900782 MHz

DATA PROCESSING

Sq. sine bell 0.075 sec
F1 DATA PROCESSING

Sq. sine bell 0.027 sec
FT size 2048 x 2048
Total time 10 min

J
F2
(ppm) 7
] P
2_
3; [l
4 . )
= a
4_
S | .
— ] °
5_
6_
7 o o
s T 0
-
B - ‘m
LR T F 8l cwaa | T | T T
7 6 5 4 1
F1 (ppm)

Figure S56. The H-'H COSY spectrum of compound 4 in CD3OD (600 MHz).
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VNS-600 gHSQCAD BLG-20a-2 IN cd3od Jun 1 2013

Temp. 25.0 C / 298.1 K
Sample #5, Operator: vjwalk

Relax. delay 1.000 sec

Acq. time 0.239 se
Width 6038.6 Hz
2D Width 30154.5 H
48 repetitions
140 increments

c

z

i d Ul | ' H ] L l [ l J pl

DECOUPLE C13, 150.8057533 MHz i i3

Power 35 dB

on during acquisition

off during delay

WA0_NEW-SW modulated

DATA PROCESSING

Sine bell 0.037 sec

F1 DATA PROCESSING

Sine bell 0.005 sec

FT size 4096 x 2048

Total time 2 hr, 14 min

NC

HO
HO
OH

4

4
N
H

OCH; -

-, U

S
120 110 100 90 80 70 60 50 40 30 20
F1 (ppm)

Figure S57. The HSQC spectrum of compound 4 in CDsOD (600 MHz for tH).
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VNS-600 gHMBCAD BLG-20a-2 IN cd3od Jun 2 2013

Temp. 25.0 C /7 298.1 K
Sample #5, Operator: vjwalk

Relax. delay 1.000 sec
Acqg. time 0.239 sec
Width 6038.6 Hz

2D Width 36182.7 Hz

96 repetitions

200 increments

OBSERVE H1, 599.6900732 MHz
DATA PROCESSING

Sine bell 0.095 sec

F1 DATA PROCESSING

Sine bell 0.006 sec

FT size 4096 x 2048
Total time 6 hr, 35 min
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Figure S58. The HMBC spectrum of compound 4 in CDsOD (600 MHz for tH).



Bruker AVIIIHD 600 20150827
BLG-20a-2g
PROTON D20 D:\\ DATA2015 8

....................................
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Figure S59. The!H NMR spectrum of D-glucose in D,O (600 MHz), isolated from hydrolysate of compound 4.
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223 nm, 0.910834
L HO s
R
OH 4
0.8 N
H;CO
g 5
2+5 nm, 0616866
0.6
Abs
0.4
0z 275 nm28 1 BED 3154738
0 1 1 | N
190 200 300 400
Wavelength [nm]

[Comment] blg-1-48

Sample Name blg--48

Comment 0.02

User

Division uv

[fASBREAYment InformRAion]

Instrument Name  V-650

Model Name V-650

Serial No. A034461150

Data Information]

Accessory PSC-718 [ 5 .

Accessory SIN A001761114 Creation Date 2015-7-22 12:55
zgﬁltl:zrr]\gth 10 mm Data array type Linear data array
Temperature 19.98 C {-/I::tlgor;tal X\Lavelength [nm]

Control Sonsor  Holder o r;°a 403
Monitor Sensor  Holder Enad 190 nm
Start Mode Start immediately Dta pitch bt n"r:‘"

Photometric Mode  Abs Data points 1051

Measurement range 400 - 190 nm

Data pitch 0.2nm

Band width(UV/Vis) 2.0 nm

Response Medium

Scanning speed 200 nm/min

Source Change 340 nm

Light Source D2/WiI

Filter Exchange Step

Correction Baseline

Figure S60. The UV spectrum of compound 5 in MeOH.
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Figure S61. The IR spectrum of compound 5.
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Single Mass Spectrum Deconvolution Report

Analysis Name: wangx058.d Instrument: LC-MSD-Trap-SL Print Date: 7/3/2012 12:29:22 PM
Method: TEST.MS Operator: Operator Acq. Date: 7/3/2012 12:24:42 PM
Sample Name: BLG-66

Analysis Info:

Acquisition Parameter:

Mass Range Mode  Std/Normal Trap Drive 49.1 Scan Begin 100 m/z
Ion Polarity Positive Octopole RF Amplitude  161.9 Vpp Scan End 700 m/z
Ion Source Type ESI Capillary Exit -104.1 Volt Averages 5 Spectra
Dry Temp (Set) 330 °C Skimmer -40.0 Volt Max. Accu Time 200000 ps
Nebulizer (Set) 15.00 psi Oct 1 DC -12.00 Volt ICC Target 20000
Dry Gas (Set) 5.00 I/min Oct 2 DC -1.70 Volt Charge Control on
Intens. | wangx058.d: +MS, 0.1-0.1min #(4-6
x107 o
©0
5

394.0

0.84 HO s
HO&&/
. HO 74
g N

200 300 400 500 600 m/z
Component Molecular Molecule Absolute Relative
Mass Abundance Abundance
Intens. wangx058.d: -MS, 0.0-0.1min #(3-5
x106] ©
8
[3e]
2.01 ©
S
©
1.5
] .
]
1.0 .. e
1 ©
4 (") 3
1 o w
0.5 - 8F = = @ -
] ) - T 2 oa ™ ;
3 S8 33 8 8 383 x
1 = N 1 N ©® o 5 @
0.0 A T = o P e
200 300 400 500 600 miz
Component Molecular Molecule Absolute Relative
Mass Abundance Abundance
MSD Trap Report v 4 (A4-Opt2) Page 1of 1 4~ Agilent Technologies

Figure S62. The ESI mass spectrum of compound 5.
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Qualitative Analysis Report

Data Filename 2012071703.d
Sample Type Sample
Instrument Name Instrument 1
Acq Method

DA Method TEST LCMS.m

User Chromatograms

Sample Name
Position
User Name

IRM Calibration Status

Comment

BLG-66
P1-D9

Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI
x10 2 |+ EIC(378.0980) Scan 2012071703.d
1 HO o 8
"o
0.8 OH 74
N
0.6 HCO
0.4 5
0.2
0 T T T T T T T T T T T T T T T T T B T
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95
Counts (%) vs. Acquisition Time (min)
lntegraﬂon Peak List
Peak |[Start |RT End Height |Area Area %
1| 5.523] 5.652| 6.054] 405840 2701582 100
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esl
x10 2 |+ Scan (5.652 min) 2012071703.d Subtract
11 378.0980
(M+Na)+
0.8
0.6
0.4
373.1420
= 394.0715
362 364 366 368 370 372 374 376 378 380 382 384 386 388 390 392 394 396 398
Counts (%) vs. Mass-to-Charge (m/z)
Peak List
m/z z [Abund [Formula Ion
125.9861 31349
160.0751 46814
217.0475 22471
373.142 1 102863
374.1448 1 [21284
378.098 1 [406273 |C16 H21 N Na 06 S (M+Na)+
379.1007 1 |76116 |C16 H21 N Na 06 S (M+Na)+
380.0976 1 28060 |C16 H21 N Na 06 S (M+Na)+
394.0715 42511
Formula Calculator Element Limits
[Element Min Max
C 3| 100
H 0] 500
0 0] 90
N 0 5
% Agilent Technologies Page 1 of 2 Printed at: 12:31 PM on: 7/17/2012

Figure S63. The (+)-HRESIMS report of compound 5, page 1.
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Qualitative Analysis Report

[Element Min Max
S 0 2
Cl 0 0
Br 0 0
Si 0 0
Formula Calculator Results
[Formula Best Mass Tgt Mass ppm)_|Ion Species Score
C16 H21 N O6 S TRUE 355.1088 355.109 0.47|C16 H21 N Na 06 S 99.98
C17 H17N502 S 355.1088 355.1103 4.23|C17 H17 NS5 Na 02 S 99.56
C20 H21 N O S2 355.1088 355.1065 -6.58|C20 H21 N Na O S2 98.23
C12 H21 N O11 355.1088 355.1115 7.52|C12 H21 N Na O11 97.83
C19 H17 N 06 355.1088 355.1056 -9.02|C19 H17 N Na 06 97.64
C20 H13 N5 02 355.1088 355.1069 -5.26|C20 H13 N5 Na 02 97.62
C13 H25 N 06 S2 355.1088 355.1123 9.95{C13 H25 N Na 06 S2 97.51
C25 H13 N3 355.1088 355.1109 6.08{C25 H13 N3 Na 95.74
--- End Of Report ---
M0,
HO oH v
N
H;CO
5
i Agilent Technologies Page 2 of 2 Printed at: 12:31 PM on: 7/17/2012

Figure S64 The (+)-HRESIMS report of compound 5, page 2.
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MS Formula Results: + Scan (5.652 min) Sub (2012071703.d)

mz | lon Formula
378.008| (M+Na)+| C16 H21 N Na 06 S| 406273.2
Best Formula (M) lon Formula Calc m/z Score - [CrossS|  Mass CalcMass | Diff (ppm) | Abs Diff (pm) | Abund Match | Spacing Mat| Mass Match mz
% v C16H21N 06 S C16H21NNa 06 8| 378.0082 99.98 355,1088| 355,109) 0.47 047 99.96 99.97 99.99|  378.098 7
5 T C17H17N5 02§ C17H17 N5 Na 02 §| 3780995 99.56 355,1088 355.1103 42 423 99.33 99.99 99.49|  378.098 12
. r C20H21N 0 S2 C20 H21 N Na O S2| 378.0057 98.23 355.1088 355,1065| 6.58 6.58 95.94) 99.91 98.76|  378.098, 1
3 r C12H21NO11 C12H21NNa O11 378.1007 97.83 355,108 355.1115) 7.52 7,5_21 96.07 98.85| 98.38|  378.098 3
4 r C19H17 N 06| C19H17 N Na 06| 378.0048| 97.64 355.1088 355.1056 -9.02 9.02 96.85 98.49 97.68 378,098 12
3 E C20 H13N5 02 C20 H13N5 Na 02 378.0961 97.62 355.1088 355.1069 5.26) 5.26 94.13 98.62 99.21]  378.008] 17
® = C13H25N 06 52 C13H25 N Na 06 S2| 378.1016 97.51 355.1088/ 355.1123 9.95 9.95 96.08 99.87 97.18|  378.098 2
X (o C25H13 N3 €25 H13N3 Na| 378.1002 95.74 355.1088| 355.1109) 6.08 6.08 88.29 98.26 9894  378.098 21
HO
S
HO Q
HO
on ¢
N
H3CO
page 1

Figure S65. The (+)-HRESIMS report of compound 5, page 3.
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VNS-600 1H-NMR BLG-66 in CD3COCD3 2012.06.06

Pulse Sequence: s2pul
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Figure S66. The *H NMR spectrum of compound 5 in acetone-ds (600 MHz).
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VNS-600 13C-NMR BLG-66 in CD3COCD3 2012.06.25

Pulse Sequence: s2pul

oW - ©®© NMHO® T w0 ~NON O MW NNOOTON -
TN o T AT WD oo QON ©Ww To OWNONT =
noe w MmoNT®m © WO~ NN~ HOo®oOWwWn TN
© oo m TOHmMoo @ © O T OO cCommmo o T
ooco M NN~ oo WO~ NN B ® mOmNNNNNN
RN L R ] - -

\
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Figure S67. The *3C NMR spectrum of compound 5 in acetone-ds (150 MHz)..
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VNS-600 DEPT-NMR BLG-66 in CD3COCD3 2012.06.25
Pulse Sequence: DEPT1

HO
S
Ho 0/
OH 4
)
HCO

5

N T 5 o L I T N S 2 AR Rt I ) LI Sy e e e e e B e e A L L N O L L B L

T
200 180 160 140 120 100 80 60 40 20 ppm

Figure S68. The DEPT spectrum of compound 5 in acetone-ds (150 MHz).
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VNS-600 gCOSY BLG-66 IN acetone Jul 20 2012

Temp. 25.0 C / 298.1 K
Operator: vjwalk

Relax. delay 1.000 sec
Acq. time 0.150 sec
Width $274.3 Hz

2D wWidth 5274.3 Hz

4 repetitions

256 increments
OBSERVE H1, 599.6929251 MHz
DATA PROCESSING

Sine bell 0.075 sec

F1 DATA PROCESSING

Sine bell 0.024 sec
FT size 2048 x 2048
Total time 21 min

1A e

F2 | .
(ppm) .
2,,
J [
N
3 M‘;’w
] s % o
> . z
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Figure S69. The H-'H COSY spectrum of compound 5 in acetone-ds (600 MHz).
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VNS-600 gHSQCAD BLG-66 IN acetone Aug 7 2012

Temp. 25.0 C ,/ 298.1 K
Sample #4, Operator: vjwalk

Relax. delay 1.000 sec

Acq. time 0.243 sec

Width 59824.2 Hz

2D Width 30154.5 Hz

32 repetitions

140 increments

OBSERVE H1, 599.6929165 MHz
DECOUPLE C13, 150.8064752 MHz
Power 35 dB

on during acquisition

off during delay

WA40_NEW-SW modulated
DATA PROCESSING

Sine bell 0.040 sec
F1 DATA PROCESSING

Sine bell 0.003 sec
FT size 4096 x 2048
Total time 1 hr, 36 min

Figure S70. The HSQC spectrum of compound 5 in acetone-ds (600 MHz for *H).
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VNS-600 gHMBCAD BLG-66 IN acetone Jul 20 2012

Temp. 25.0 C 7 298.1 K
Operator: vjwalk

Relax. delay 1.000 sec

Acq. time 0.302 sec

width 4771.0 Hz

20 Width 30487.8 Hz

64 repetitions

2 x 256 increments
OBSERVE H1, 599.6929211 MHz
DATA PROCESSING

Sine bell 0.103 sec

F1 DATA PROCESSING

Sine bell 0.007 sec

FT size 4096 x 2048
Total time 12 hr, 38 min
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Figure S71. The HMBC spectrum of compound 5 in acetone-ds (600 MHz for *H).
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DD2-500 1H-NMR BLG-L-48 IN cd3od Jun 5 2013 coldprobe-Probe
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Figure S72.The *H NMR spectrum of compound 5 in CDz0D (500 MHz).
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DD2-500 13C-NMR BLG-L-48 IN cd3od Jun $8 2013 coldprobe-Probe
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Figure S73.The *C NMR spectrum of compound 5 in CD3OD (125 MHz).
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Figure S74. TheH NMR spectrum of D-glucose in D,O (600 MHz), isolated from hydrolysate of compound 5.
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Figure S75 The *H NMR spectrum of an authentic D-glucose in DO (500 MHz)
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