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Isolation of the Known Compounds. Fraction C2-1 (52.5 g) was chromatographed over silica
gel and eluted with a gradient of MeOH (0—100%) in CHCI3 yielded C2-1-1-C2-1-6. Subfraction
C2-1-1 (9.5 g) were further separated by Sephadex LH-20 (CH30OH-H:0, 1:1) to yield subfractions
C2-1-1-1-C2-1-1-8, and C2-1-1-2 (45 mg) was subjected to RP-HPLC (Cis column, 2.0 mL/min),
using CH30H-H20 (14:86) containing 0.1% TFA as the mobile phase, to yield
bis-[(4-hydroxybenzyl)sulfide] (10 mg, & = 43.2 min). Subfraction C2-1-2 (7.2 g) was
chromatographed over silica gel and eluted with a gradient of MeOH (0—100%) in CHCl3 to afford
subfractions C2-1-2-1— C2-1-2-5. Of these, C2-1-2-1 (230 mg) was separated by silica gel CC
(CHCI3-MeOH, 10:1), and purified by RP HPLC (45% MeOH in H20, Cis column, 2.0 mL/min) to
give ethyl (+)-(25)-2-hydroxy-3-(4-hydroxyphenyl)propanoate (10 mg, & = 20.2 min) and
1-(4-hydroxyphenyl)propane-1,2-dione (4.3 mg, fr = 24.5 min). Subfraction C2-1-2-3 (1.8 g) was
separated by flash chromatography over RP silica gel and eluted with a gradient of MeOH (0—50%)
in H20 to give C2-1-2-3-1— C2-1-2-3-7. C2-1-2-3-1 (200 mg) was crystallized in MeOH to afford
1-ethyl citrate (130 mg), and the parent solution was separated by CC over HW-40C (MeOH) to
afford  4-(hydroxymethyl)-5-nitrobenzene-1,2-diol (4.5 mg). C2-1-2-3-3 (0.5 g) was
chromatographed over MCI (50% MeOH in H20), and purified by RP HPLC (40% MeOH in H20,
containing 0.1% TFA, Cis colum, 2.0 ml/min) to yield (-)-(6R)-6,7-dihydroxy-3,7-
dimethyloct-2(Z)-enoic acid (2.5 mg, r = 24.1 min) and 6-ethyl citrate (5.3 mg, fr = 26.2 min).

Subfraction C3-1-4-4-2 (26 mg) was separated by CC over HW-40F (MeOH) to give
C3-1-4-4-2-1-C3-1-4-4-2-2, which were separately purified by RP HPLC using 25% MeOH in H20
(containing 0.1% TFA) to afford cyclo[glycine-L-S-(4"-hydroxybenzyl)cysteine] (2 mg, tr = 32.3
min, Cis column, 2.0 mL/min) from C3-1-4-4-2-1, and using 8% MeOH in H20 (containing 0.1%
TFA) to afford (-)-4-f-D-glucopyranosyl-(1—6)-f-D-glucopyranosyloxybenzyl alcohol (3.1 mg, &
= 36.2 min, Cis column, 2.0 mL/min) from C3-1-4-4-2-2. Subfraction of C3-5-2 was separated by
CC over Sephadex LH-20 (CH30H-H20, 1:1) to afford C3-5-2-1-C3-5-2-4. Of these, C-3-5-2-4 was
subjected to RP-HPLC purification using CH3OH-H20 (15:85, containing 0.1% TFA, Ph column,
2.0 mL/min) to afford parishin E (6 mg, fr = 28.1 min) and 2-[4-O-(f-D-glucopyranosyl)benzyl]
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citrate (16.2 mg, fr = 33.4 min).

HPLC-ESIMS Analysis of the Aqueous and a CH3;CN-eluted Fraction. The aqueous
extract of Gastrodia elata rhizomes and a CH3CN-eluted fraction, which was prepared by
chromatography of the aqueous extract (50 mg) over a reversed-phase Cis silica gel (2 g) by
successive elution with H20 (300 mL) and CH3CN (100 mL), were analyzed by HPLC-ESIMS
using the ion extraction method. Sample analyses were performed on an Agilent 1100 series
LC/MSD trap (Agilent Technologies, Waldbronn, Germany) equipped with an ESI source. A Zorbax
SB-Aq Cis column (4.6x 150 mm, 5 um; Agilent, USA) with an inline filter was used for separation:
flow rate was 1.0 mL min’'; approximately 50% of the elution inlet into the mass spectrometer by
splitting through a T-piece; column temperature at 25 °C. The crude aqueous extract was analyzed
under an isocratic elution with 15% CH3CN in H20 containing 0.1% TFA. The CH3CN-eluted
fraction was analyzed using a programed elution of solvents A (H20 containing 0.1% TFA) and B
(CH3CN): 15% B in A for 30 min, increasing B from 30% to 45% in 30—45 min, and then system
re-equilibration with A for 10 min.

Compounds 1 and 2 were observed in the crude aqueous extract (Figures S125-S126), and

compound 3 in the MeCN-eluted fraction (Figures S127).
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Figure S3. The (+)-HRESIMS Report of Compound 1, Page 1
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Qualitative Analysis Report
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Figure S4. The (+)-HRESIMS Report of Compound 1, Page 2
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Figure SS. The (+)-HRESIMS Report of Compound 1, Page 3
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VNS-600 PROTON THG-71 IN acetone May 30 2014
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Figure S6. The 'H NMR Spectrum of Compound 1 in Me2CO-ds (600 MHz)
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VNS-600 CARBON TMG-71 IN acetone May 29 2014
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Figure S7. The >*C NMR Spectrum of Compound 1 in Me2CO-ds (150 MHz)
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VNS-600 DEPT THMG-71 IN acetone May 30 2014
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Figure S8. The DEPT Spectrum of Compound 1 in Me2CO-ds (150 MHz)
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VNS-600 gCOSY TMG-71 IN acetone May 30 2014
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Figure S9. The 'H-'H gCOSY Spectrum of Compound 1 in Me2CO-ds (600 MHz)
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VNS-600 gHSQCAD TMG-71 IN acetone May 30 2014
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Figure S10. The gHSQC Spectrum of Compound 1 in Me2CO-ds (600 MHz)
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VNS-600 gHMBCAD THG-71 IN acetone May 30 2014
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Figure S11. The gHMBC Spectrum of Compound 1 in Me2CO-ds (600 MHz)
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Figure S12. The '"H NMR Spectrum of Compound 1 in DMSO-ds (600 MHz)
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Figure S13. The UV Spectrum of Compound 1 in MeOH
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Figure S14. The CD Spectrum of Compound 1 in MeOH
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Intensity, counts

+TOF M3: 0.100 to 0.117 min from Sample 51 (TMG-718) of 20140508, wiff

a=3.09807568464651410e-004, 10=-1.74143646417621480e+001 (Turbo Spray), Subtracted < +TOF MS: 0.1332 to 0.233 min from Sa...
a=3.59897568464651260e-004, 10=-1.74143646417621480e+001 (Turbo Spray)>, Subtracted < +TOF M3: 0.133 to 0.233 min from S...
a=3 59897568464651360e-004, t0=-1.74143646417621480e+001 (Turbo Spray)>, Subtracted < +TOF MS: 0.133 to 0.233 min fram S...
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Figure S15. The (+)-ESIMS Spectrum of the Synthesized (+)-(S)-[N-(4'-Hydroxybenzyl) |pyroglutamate (1)
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Mecury400, 1H-NNR TMG-71s in acetone
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Figure S16. The '"H NMR Spectrum of the Synthesized (+)-(S)-[N-(4'-Hydroxybenzyl)]pyroglutamate (1) in Me2CO-ds (400 MHz)
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Figure S17. The *C NMR Spectrum of the Synthesized (+)-(S)-[N-(4’-Hydroxybenzyl)]pyroglutamate (1) in Me2CO-ds (100 MHz)
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Mecury400, LH-NMR THG-71s in DMSO
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Figure S18. The '"H NMR Spectrum of the Synthesized (+)-(S)-[N-(4'-Hydroxybenzyl)]pyroglutamate (1) in DMSO-ds (400 MHz)
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Figure S19. The CD Spectrum of the Synthesized (+)-(5)-[ N-(4'-Hydroxybenzyl) Jpyroglutamate (1) in MeOH
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Intensity, counts

+TOF MS: 0.100 to 0.117 min from Sample 51 (TMG-715) of 20140508.wiff
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Figure S20. The (+)-ESIMS Spectrum of the Synthesized (-)-(R)-[N-(4'-Hydroxybenzyl) |pyroglutamate
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Mecuryd00, 1H-NMR TMG-71s in acetone
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Figure S21. The '"H NMR Spectrum of the Synthesized (-)-(R)-[N-(4'-Hydroxybenzyl)]pyroglutamate in Me2CO-ds (400 MHz)
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Figure S22. The *C NMR Spectrum of the Synthesized (-)-(R)-[N-(4"-Hydroxybenzyl)]pyroglutamate in Me2CO-ds (100 MHz)
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Mecury400, 1H_NMR THG-71sd in DMSO
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Figure S23. The '"H NMR Spectrum of the Synthesized (-)-(R)-[N-(4'-Hydroxybenzyl)]pyroglutamate in DMSO-ds (400 MHz)
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Figure S24. The CD Spectrum of the Synthesized (-)-(R)-[N-(4'-Hydroxybenzyl)pyroglutamate in MeOH
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Figure S25. The IR Spectrum of Compound 2
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E:\2014\MS\6\M1A\TMG-22b

5/19/2014 5:13:13 PM
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Figure S26. The (+)-ESIMS Spectrum of Compound 2
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Qualitative Analysis Report

Data Filename 2014052001.d Sample Name TMG-22b

Sample Type Sample Position P1-C2

Instrument Name Instrument 1 User Name

Acq Method IRM Calibration Status [Sieminieisy o Do s
DA Method TEST LCMS.m Comment

User Chromatograms

DAD1 - C:Sig=254,8 Ref=560,30 2014052001.d
x10 1 Noise (PeakToPeak) = 0.41; SNR (5.244min) = 138.9

*5p44
1.5
1

0.5

1
[r
\
|
|
|

05 1 15 2 25 75 8 85 9 95

35 4 45 5 55 6 65 7
Response Units vs. Acquisition Time (min)

Integration Peak List
Pea £ [RT n eight JArea [Area % [Signal To Noise ]
1] s.158] 5.244] 5331] 17.68] 56.38 100] 138.9]
Noise Measurements
oise Type ignal Definition Noise Muitiplier [Noise Value |

|Peak-to-Peak |Area |1 |o.405788422 |
Noise Rg'glons

rt En
0.5 1
4 4.3
9.99 11

Fragmentor Voltage 135 Collision Energy o Ionization Mode  ESI
+ EIC(264.1257) Scan 2014052001.d
x10 7 Moise (PeakToPeak) = 6966.31; SNR (5.247min) = 12920.8
14

0.84

0.6

0.4

0.2

0

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

Integration Peak List

eal t__|RT [End [Height [Area [Area % __ |Signal To Noise |
{ 1| s5.134] 5.247] s5.601]  10530697]  00010129] 100] 12920.8]
Noise Measurements
Noise Type gnal Definition olse Multiplier [Noise Value ]
|Peak-to-Peak |Area [1 |6966.310547 |
Noise Regions
rt En:
0.5 1
4 4.3
9.99 11
User Spectra
Agilent Technologies Page 1 of 2 Printed at: 10:15 AM on: 5/20/2014
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HO 3 fo) 5
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Figure S27. The (+)-HRESIMS Report of Compound 2, Page 1
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Qualitative Analysis Report

Fragmentor Voltage Collision gy I Mode
135 0 Esl
x10 2 |+ Scan (5.343 min) 2014052001.d Subtract
14 264.1232
(MHH)+
0.8
0.6
o one
0.24 |
! _
ol /7 : : : -
262 264 266 268 270 272 274 276 278 280 282 284 286 288
Counts (%) vs. Mass-to-Charge (m/z)
Peak List
mjz z_[Abund Formula Ton
264.1232 1 |3051864 C14 H18 N 04 (M+H)+
264.2593 247535
265.1269 1 |537857 C14 H18 N 04 (M+H)+
286.1055 1 [944559 C14 H17 N Na 04 (M+Na)+
287.1087 1 |154073 C14 H17 N Na 04 (M+Na)+
527.2398 1 |623166
528.2426 1 |205437
549.2218 1 [1819492
550.2257 1 1627933
Formula Calculator Element Limits
[Eflement __[Min ax
C 3 100
H 0| 500
0 0 90
N 0 5
S 0 2
cl 0 0
Br 0 0
Si 0 0
F 0 0
P 0 0
Formula Calculator Results
Formula Best [Mass Tgt Mass ppm)_|Ton Species [Score
C14 H17 N 04 TRUE 263.1159 263.1158 -0.6/C14 H18 N 04 99.87
C15 H13 N5 263.1159 263.1171 4.47|C15 H14 N5 99.6
C14 H17 N 04 TRUE 263.1163 263.1158 -1.99(C14 H17 N Na 04 99.94
C15 H13 N5 263.1163 263.1171 3.08|C15 H13 N5 Na 99.71
--- End Of Report ---
Oy
X—OCH,CH;3
7 R
HO 3 o) 5
2
‘7% Agilent Technologies Page 2 of 2 Printed at: 10:15 AM on: 5/20/2014

Figure S28. The (+)-HRESIMS Report of Compound 2, Page 2
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MS Formula Results: + Scan (5.343 min) Sub (2014052001.d)

miz lon Formula
264.1232 [(M+H)+ C14HIEN O4 3051863.8
Best Formula (M) lon Formula Calc miz Score " |Cross S Mass l Calc Mass Diff (ppm) Abs Diff {(ppm) | Abund Match | Spacing Mat| Mass Match miz DBE
v C14H17TN 04 CI4HIBNO4 264,123 99.87 MT‘!ESI 263.1158 0.6 06 959.61 99.94 99.99 264.1232
T CI1SHI3INS C1GH14 NS 2641244 99.6 263.1 1591 263.117 4.47 4.47 99.85 99.69 99.4 264.1232
miz lon Formula Abundance
2B6.1055 (M+Na)+ C14 H17 N Na 04 9445593
Best Formula (M) fon Formula Calc miz Score |Cross S Mass { Calc Mass Diff (ppm) Abs Diff (ppm) | Abund Match | Spacing Mat] Mass Match | miz DBE
v C14 H17 N 04 C14 H17 N Na 04 286.105)  99.94 . 263.1163] 263.1158 -1.99 199 99.97 100 99.9|  286.1055
i C15 H13 N5 C15H13 N5 Na 286.1063 !N 263.1163i 263.117 3.08 3.08 99.45 99.95 99.?5I 286.1055

ONL-OCH,CH;

Figure S29. The (+)-HRESIMS Report of Compound 2, Page 3
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VNS-600 PROTON TMG-22b IN acetone Jun 18 2014

461"
802"
BTZ°
B86 "
£66°
866"
200"
£T0°
veo”
B20°
EE0°
90"
ovo"
bro”
Lv0"
£52°
282"
Bg”
L22°
z8e°
182"
062"
LT
208"
S0E°
0TE"
L1E"°
PSE”
0LE"
948"
oge"
06E"
bor*"
658"
(11
G287
956°
198"
996"
Té6°
946°
[0
060"
960°
260"
zo01°
otTT”

ETT

2217
521"
8z1"
PET"
opr”
roge”
8z8°
E9L°
|9L”
TeL”
BiL”
[4: 1
88"
BED"
£50°

oTE"

PR OOUTTTTTTTTTTTT T T 00 00T 0D 00 0D O D G DU O O OO O 0 O R O O O O D D 0 OV Od O 08 D DI DY Y D v e et et e

.D//

T

@

OCH,CH;

oy
e
5

ppm

10

11

1.09 3.39

Pt e b

o

1.981.14

2.240.98

1.88

0.97

.12

Figure S30. The 'H NMR Spectrum of Compound 2 in Me2CO-ds (600 MHz)
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WNS-600 CARBON TMG-22b IN acetone May 21 2014
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Figure S31. The *C NMR Spectrum of Compound 2 in Me2CO-ds (150 MHz)
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VNS-600 DEPT TMG-22Zb IN acetone May 21 2014
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Figure S32. The DEPT Spectrum of Compound 2 in Me2CO-ds (150 MHz)
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VNS-600 gCOSY THG-22b IN acetone May 22 2014

Temp. 25.0 C 7 298.1 K
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Figure S33. The 'H-'H gCOSY Spectrum of Compound 2 in Me2CO-ds (600 MHz)

T



VNS-600 gHSQCAD TMG-22b IN acetone May 22 2014
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Figure S34. The gHSQC Spectrum of Compound 2 in Me2CO-ds (600 MHz)
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Figure S35. The gHMBC Spectrum of Compound 2 in Me2CO-ds (600 MHz)
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Figure S36. The UV Spectrum of Compound 2 in MeOH
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Figure S37. The CD Spectrum of Compound 2 in MeOH
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Figure S38. The (+)-ESIMS Spectrum of the Synthesized Ethyl (+)-(S)-[N-(4'-Hydroxybenzyl)|pyroglutamate (2)
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Figure S39. The '"H NMR Spectrum of the Synthesized Ethyl (+)-(S)-[N-(4'-Hydroxybenzyl)]pyroglutamate (2) in Me2CO-ds (400 MHz)
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VYNS-600 CARBON TMG-22b IN acetone Feb 13 2014
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Figure S40. The *C NMR Spectrum of the Synthesized Ethyl (+)-(S)-[N-(4'-Hydroxybenzyl)]pyroglutamate (2) in Me2CO-ds (150 MHz)
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Figure S41. The DEPT Spectrum of the Synthesized Ethyl (+)-(S)-[N-(4'-Hydroxybenzyl) |pyroglutamate (2) in Me2CO-ds (150 MHz)
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Figure S42. The CD Spectrum of the Synthesized Ethyl (+)-(S)-[ N-(4'-Hydroxybenzyl) |pyroglutamate (2) in MeOH
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Figure S43. The (+)-ESIMS Spectrum of the Synthesized Ethyl (—)-(R)-[N-(4'-Hydroxybenzyl)|pyroglutamate
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Figure S44. The 'H NMR Spectrum of the Synthesized Ethyl (-)-(R)-[N-(4'-Hydroxybenzyl)]pyroglutamate in Me2CO-ds (600 MHz)
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Figure S45. The 3C NMR Spectrum of the Synthesized Ethyl (—)-(R)-[N-(4'-Hydroxybenzyl)|pyroglutamate in Me2CO-ds (100 MHz)
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Figure S46. The DEPT Spectrum of the Synthesized Ethyl (—)-(R)-[N-(4'-Hydroxybenzyl)]pyroglutamate in Me2CO-ds (100 MHz)
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Figure S47. The CD Spectrum of the Synthesized Ethyl (—)-(R)-[N-(4'-Hydroxybenzyl)]pyroglutamate in MeOH
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Figure S48. The IR Spectrum of Compound 3
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Figure S49. The (+)-ESIMS Spectrum of Compound 3
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Qualitative Analysis Report

Data Filename 2012102501.d Sample Name TMG-54

Sample Type Sample Pasition P1-D5

Instrument Name Instrument 1 User Name

Acq Method IRM Calibration Status Some Ions Missed '
DA Method TEST LCMS.m Comment

User Chromatograms

Fragmentor Voltage 135 Collision Energy 0  Ionization Mode ESI

+ EIC(370.1660) Scan 2012102501.d

x10 2 | Noise (PeakToPeak) = 7122.52; SNR (6.238min) = 1502.5

0.8
0.6
0.4

0.2

0

05 1 15 2 25 3 35 4 45 5 55
Counts (%) vs. Acquisition Time (min)
Integration Peak List

[Peak [Start [RT [End  [Height [Area [Area % Signal To Noise |

[ 1] e142] 6238 652 1911669] 10701722 100 1502.5
Noise Measurements
[Noise Type [Signal Definition [Noise Muitiplier [Noise Value
Peak-to-Peak |area 1 |7122.519043 O
Noise ions 7v 7 \E/OCHZCHS
rt _ |En 5 3 {
5 6
HO ~ HO 5
8.6 9.4 3 5 O
[0.8 11 3
DAD?1 - D:Sig=280,8 Ref=550,30 2012102501.d
<10 1 |Noise (PeakToPeak) = 0.85; SNR (6.244min) = 19.7
ol 6.244
8 ’/’—I_l_'J
)
7
6
05 1 15 2 25 3 35 4 45 5 55 6 65
Response Units (%) vs. Acquisition Time (min)
gration Peak List
Peak |Start |RT [End __ [Height |Area  |Area % [Signal To Noise ]
| 1| 617] 6244] 6364 533 16.66] 100] 19.7|
Noise Measurements
se Signal nition Noise Multiplier [Noise Value |
[Peak-to-Peak  |Area 1 lo.sas432281 |
Noise Regions
_|’1—surt En
1 |2
8.6 9.4
o8 I
User Spectra
Agilent Technologies Page 1 of 2 Printed at: 10:31 AM on: 10/25/2012

Figure S50. The (+)-HRESIMS Report of Compound 3, Page 1
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Qualitative Analysis Report

Fragmentor Voltage Collision ization Mode
135 0 Est
x10 2 |+ Scan (6.238 min) 2012102501.d Subtract
1 370.1661
(M+H)+
0.8
392.1487
0.6 (M+Na)+
0.4 |
0.2
0 . . - ] 1 . ; i LJ. iy el . L
355 360 365 370 375 380 385 390 395 400 405
Counts (%) vs. Mass-to-Charge (m/z)
Peak List
m/z z [Abund Formula Ton
370.1661 1 |1916112 C21 H24 N O5 (M+H)+
370.328 127040
371.17 1 |480516 C21 H24 N O5 (M+H)+
392.1487 1 |952095 C21 H23 N Na O5 (M-+Na)+
393.1516 1 |233075 C21 H23 N Na 05 (M+Na)+
429.2397 164907
739.325 1 }233104
740.3281 1 109783
761.308 1 638508
762.3107 1 1302903
rmula Calculator Element Lim|
[ETement Min Max |
C 3] 100
H 0] 500
o 0 90
N 0 4
S 0 2
cl 0 0
Br 0 1
ormula culator Results
ormula [Mass Tgt Mass Diff (ppm)__[Ton Species Score |
C21 H23 N 05 TRUE 369.1588 360.1576 -3.31{C21 H24 N O5 99.75
Cl8 H27 NOS5S 369.1588 369.161 5.82|C18 H28 NO5 S 98.08
C21 H23 N 05 TRUE 369.15585 3609.1576 -5.08]C21 H23 N Na O5 99.61
C18 H27 NO5 S 369.1595 369.161 4.04JC18 H27 N Na O5 S 98.51
--- End Of Report ---
0 1
\1-OCH;CH3
7" 5 7 E
CEIY D
HO™ >THO™ N 7%
3
- Agilent Technologies Page 2 of 2 Printed at: 10:31 AM on: 10/25/2012

Figure S51. The (+)-HRESIMS Report of Compound 3, Page 2
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MS Formula Results: + Scan (6.238 min) Sub (2012102501.d)

mz lon Formula Abundance
| 370.1661 (M+H)+ C21H24 N 05 1916112.4
Best Formula (M) lon Formula Cale m/z Score " |Cross S Mass Calc Mass Diff (ppm) | Abs Diff (ppm) | Abund Match I Spacing Mat| Mass Match miz DBE
0] v : G21 HZ3N 05 C21H24 N 05 ‘370‘1549 99751 369.1588 . 369.1576 = any ; 99.78{ 99.94 '99.85| . 370.1661) 1
i I~ C18H2ZINO5S C18H2BNOS5S 370.1683 98.08 369.1588 369.161 5.82 5.82 96.811 99.38 98.91|  370,1661 ]
mz lon Formula Abundance
{ 392.1487 (M+Na)+ C21H23N Na 05 952094.6
Best Formula (M) Ign Formula Calcmiz Score ' [Cross S Mass Calc Mass l Diff (ppm) | Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match mwz DBE
. [ ~ C21H23N 05 C21H23INNa 05 392.1468 89.61 369.1595 mﬂ'ﬁ'ﬁl ; 5.08 5.08| 59.91| . '98.87 99.25| 3921487 1
@ r C1BHZTNO5S CIBH2ZTNNa Q55 3921502 98.51 369.1595 369.161 | 4.04 4.04 95.87 99,64 99.52| 392.1487 6
0 1
\-OCH,CH3

7

7"3. '
1
HO™ ™7 HO™ 7 75
3

Figure S52. The (+)-HRESIMS Report of Compound 3, Page 3
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Figure S53. The '"H NMR Spectrum of Compound 3 in Me2CO-ds (600 MHz)
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Figure S54. The *C NMR Spectrum of Compound 3 in Me2CO-ds (150 MHz)
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VNS-600 gCOSY TMG-66 IN CD3ICOCD3 Nov 18 2012
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Figure S55. The 'H-'H gCOSY Spectrum of 3 in Me2CO-ds (600 MHz)
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WNS-600 gHSQCAD THG-66 IN CD3COCD3 Nowv 1B 2012
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Figure S56. The gHSQC Spectrum of Compound 3 in Me2CO-ds (600 MHz)

if :
L ) \ i

] _ _ -
pm}).

1.

==
-

27 »sglpor =
3..

4 - = - o

a- =

5-

57

1 S

7 -

130 120 110 100 90 80 70 60 50 40 30 20
F1 (ppm)

S60



WNS-600 gHMBCAD TMG-66 IN CD2COCD2 MNow 18 2012
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Figure S57. The gHMBC Spectrum of Compound 3 in Me2CO-ds (600 MHz)
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Figure S58. The UV Spectrum of Compound 3 in MeOH
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Figure S59. The CD Spectrum of Compound 3 in MeOH
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Figure S60. The IR Spectrum of Compound 4
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Qualitative Analysis Report

Data Filename 2012041706.d
Sample Type Sample
Instrument Name Instrument 1
Acq Method

DA Method TEST LCMS.m

User Chromatograms

Sample Name WYN-82B

Position P1-D7

User Name

1RM Calibration status |
Comment

x10 2 |

|
0.95 _J]F L )

DAD1 - EWC:Sig=240.4 Ref=550,40 2012041706.d

0.9
0.854

0.81
0.751

0.7

0.5 1 1.5

25 3 35 a 4.5 5 5.5 6 6.5
mAU (%) vs. Acquisition Time (min)

Integration Peak List
|Pea2 [Start__|RT End

[Height [Area Area %

! 1| 4921 s.o016] s.a64] 1231] 4284 100]
Fragmentor Voltage 135 Collision Energy ] Ionization Mode  ESI
«10 2 |+ESI EIC(265.0500) Scan Frag=135.0V 2012041706.d
0.8
(0]
0.6 1 /3\)J\
3 7787 ™Y 1TOCH,4
0.4 =
OH
HO g
0.2 5 4
0 - - - - < - ; :
0.5 1 1.5 25 3 35 4 45 6 6.5
Counts (%) vs. Acquisition Time (min)
Integration Peak List
[Peak __ [Start _[RT [End [Height [Area [Area % ]
| 1| 4916 5.029] 5.351f 1054939| 6927092| 100|
User Spectra
Fragmentor Voltage Collision Mode
135 [v] Esi
x10 6 | *ES! Scan (5.028 min) Frag=135.0V 2012041706.d Subtract
265.0508
b (M+Na)+
0.8
0.64
04 260.0951
0.2
0 - - T -

256 258 260

262

264 266 268 270 272 274 276 278
Counts vs. Mass-to-Charge (m/z)

Agilent Technologies

Page 1 of 2 Printed at: 2:41 PM on: 4/17/2012

Figure S61. The (+)-HRESIMS Report of Compound 4, Page 1
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Qualitative Analysis Report

Peak List
mjz z [Abund Formula Ton
107.0434 156050
260.0951 294656
265.0508 1 |1058089 Cl11 H14 Na Q4 S (M+Na)+
265.1919 56419
266.0534. 1 |145574 Ci1H14Na Q4SS (M+Na)+
267.0487 1 |59855 C11H14 Na 04 S (M+Na)+
507.1122 199488
Formula Calculator Element Limits
[ET T Min ax
C 3| 100
H 0 120
"] 0 30
N 0 4
S 0 3
ad 0 0
Formula Calculator Results
[Formula Best |Mass Tot Mass {ppm) _[Ton Species Score
C11 H1404 S TRUE 242.0615 242.0613 -1.11|C11 H14 Na 04 S 99.92
C12 HION4 S 242.0615 242.0626 4.41|C12 HI0 N4 Na S 99.67
C7 H14 09 242.0615 242.0638| 9.24|C7 H14 Na 09 96.67
C15 H6 N4 242.0615 242.0592' -9.51|C15 H6 N4 Na 96.57
- End OF Report -
(e}

2% Agilent Technologies

Page 2 of 2

Printed at: 2:41 PM on: 4/17/2012

Figure S62. The (+)-HRESIMS Report of Compound 4, Page 2
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MS Formula Results: + Scan (5.029 min) Sub (2012041706.d)

mz lon Fomula Abundance
265.0508 (M+Na)+ C11H14Na 04§ 1058088.6
Best Formula (M) lon Formula Calc miz Score ¢ | Cross § Mass Calc Mass l Diff (ppm) | Abs Diff (ppm) | Abund Match | SpacingMat{ Mass Match mz DBE
] C1THI404S C11HI4Na 04§ 250605¢ - - 99.92 - 2420615 24206131 BEL in 99.87 99,88/ 997 2650508 5
Ir C12HION4 S C12H1ON4Na S 265.0518 99.67 242.0615 242.0626 441 441 99.66 100 99.51]  265.0508 10
r CTH1409 C7H14Na 09 265.053 96.67 242.0615 242.0638 9.24 9.24 03.03 9155 97.87)  265.0508 1
i C15HEN4 C15HE N4 Na 265.0485 56.57 242.0615 242.0592 951 9.51 94,18 97.08 97.75)  265.0508 15
a2
" 17OCH;,

Figure S63. The (+)-HRESIMS Report of Compound 4, Page 3
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Figure S64. The '"H NMR Spectrum of Compound 4 in DMSO-ds (500 MHz)
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Figure S65. The '*C NMR Spectrum of Compound 4 in DMSO-ds (125 MHz)
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Figure S66. The DEPT Spectrum of Compound 4 in DMSO-ds (125 MHz)
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Figure S67. The 'H-'H COSY Spectrum of Compound 4 in DMSO-ds (500 MHz)
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Figure S68. The HSQC Spectrum of Compound 4 in DMSO-ds (500 MHz)
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Figure S69. The HMBC Spectrum of Compound 4 in DMSO-ds (500 MHz)
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Figure S71. The CD Spectrum of Compound 4 in CH2Cl2

S73



-E.Egn Bruker AVANCEIII400 1H-NMR,in CDC13,WYN-82B 2013/01/14

100" 0-——

o088’

S8Z°
£8Z°
ZEE"

659°
STL”
0EL”
TSL°
S9L°
0s8”
658"
S88°
S68°

s0L”
ovL”
6¥L"
E6L"
SZ8°

0BE"
06E "
S6E°
S0%°

89L"
6BL"

£€8T°
voz’
09z’

s

T OCH,

I
o]

)

HO

ppm

55 50 45 40 35 30 25 20 15 10 05 00

6.0

6.5

95 90 85 80 75

10.0

Figure S72. The '"H NMR Spectrum of Compound 4 in CD3Cl (400 MHz)
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Figure S73. The '"H NMR Spectrum of Compound 4-bis-(R)-MPA in CD3Cl (400 MHz)
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Figure S75. The (+)-ESIMS Spectrum of the Synthesized Methyl S-(4'-Hydroxybenzyl)-L-cysteinate
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Figure S76. The '"H NMR Spectrum of the Synthesized Methyl S-(4’-Hydroxybenzyl)-L-cysteinate in DMSO-ds (400 MHz)
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Figure S77. The '3C NMR Spectrum of the Synthesized Methyl S-(4'-Hydroxybenzyl)-L-cysteinate in DMSO-ds (100 MHz)
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Qualitative Analysis Report
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Figure S79. The (+)-HRESIMS Report of Compound 5, Page 1
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Qualitative Analysis Report
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Figure S80. The (+)-HRESIMS Report of Compound 5, Page 2
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MS Formula Results: + Scan (5.641 min) Sub (201107191.d)
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- C13HIZN4A S CI13HI2ZN4Na 8 279.0675 99.41 256.0767 256.0783 6 [} 59.75 99.67 9908' 279.0659 10
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Figure S81. The (+)-HRESIMS Report of Compound 5, Page 3
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Figure S82. The 'H NMR Spectrum of Compound 5 in DMSO-ds (500 MHz)
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Figure S83. The '*C NMR Spectrum of Compound 5 in DMSO-ds (125 MHz)
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Figure S84. The DEPT Spectrum of Compound 5 in DMSO-ds (125 MHz)
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Figure S85. The 'H-'H COSY Spectrum of Compound 5 in DMSO-ds (500 MHz)
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Figure S86. The HSQC Spectrum of Compound 5 in DMSO-ds (500 MHz)
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Figure S87. The HMBC Spectrum of Compound 5 in DMSO-ds (500 MHz)
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Figure S90. The '"H NMR Spectrum of Compound 5 in CD3Cl (400 MHz)
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Figure S91. The '"H NMR Spectrum of Compound 5-bis-(R)-MPA in CD3Cl (400 MHz)
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Figure S92. The '"H NMR Spectrum of Compound 5-bis-(S)-MPA in CD3Cl (400 MHz)
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Figure S93. The IR Spectrum of Compound 6
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Figure S94. The (—)-ESIMS Spectrum of Compound 6

S95




Qualitative Analysis Report

Data Filename 2012112309.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

TMG-50B
P1-E2

Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI
+ EIC(251.0340) Scan 2012112309.d
x10 2 |Noise (PeakToPeak) = 3603.83; SNR (4.092min) = 1385.9
| * 4092
0.8
0.6
0.4
0.2
0.5 1 1.5 25 3 3.5 4 4.5 5 5.5 6 6.5
Counts (%) vs. Acquisition Time (min)
Integration Peak List
Peak |Start End Height [Area Area % Signal To Noise
1 3.947' 4.092 4.382] 867130 4994421 100/ 1385.9
Noise M ements
[Noise Type [Signal Definition Noise Multiplier Noise Vaiue
[Peak-to-Peak _[Area 1 3603.830811
Noise Regions 3 Q
[Start |End 3 e S/\)J\OH
lo.s 0.8 :
|4.5 5 HO . oH
|86 9.4 5 6
[o8 11
DAD1 - EWC:Sig=230,4 Ref=550,40 2012112309.d
x10 2 MNoise (PeakToPeak) = 53.21; SNR (4.094min) = 5.5
1 *4.094
094 | S
0.8
0.7
0.6
0.54 i , i - - . . - - .
0.5 1 1.5 25 3 35 4 4.5 5 5.5 6 6.5
mAU (%) vs. Acquisition Time (min)
Integration Peak List
Peak _ [Start [RT End __ |Height |Area Area % [Signal To Noise
1] 398] 4.094] 4.224] 76.98] 292.021 100] 5.5
Noise Measurements
Nolse Type Signal Definition [Noise Muitiplier [Noise Value
Peak-to-Pea Area l1 |s3.21118164
Noise Regi
[Start |End
0.5 0.8
4.5 5
8.6 9.4
9.8 11
‘45 Agilent Technologies Page 1 of 2 Printed at: 11:38 AM on: 11/23/2012

Figure S95. The (+)-HRESIMS Report of Compound 6, Page 1
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_Qualitative Analysis Report

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
%10 2 |+ Scan (4.092 min) 2012112309.d Subtract
14 251.0349
(M+Na)+
0.8
0.6
246.0792
0.4 |
0.2 ! 267.0080
[ (M+K)+
[ L ] ] |

242 244 246 248 250 252 254 256 258 260 262 264 266 268 270 272 274 276 278
Counts (%) vs. Mass-to-Charge (m/z)

Peak List
mjz z [Abund [Formula Ton
107.0492 499117
246.0792 1 |395457
247.0823 1 |51766
251.0349 1 869821 |C10H12NaO45 (M+Na)+
251.1709 44696
252.0375 1 |104046 |[CIOH12NaO4S (M+Na)+
253.0324 1 |49455 |[C10H12NaO4S (M+Na)+
267.008 63868 |CIOH12K04S (M+K)+
335.0937 87329
476.0714 47936
Formula Calculator Element Limi

n ax
C 3] 100
H 0] 500
0 0 90
N 0 4
S 0 2
cl 0 0
Br 0 1
Formula Calculator Results
[Formula Best |Mass Tgt Mass __ |Dilf (ppm) |Ton Species [Score
CI0H1204 S TRUE 228.0457 228.0456 -0.3|C10 H12 Na 04 S 99.96
C11 HB N4 S 228.0457 228.047 5.56|/C11 HB N4 Na S 99.42
Cl0H1204 S TRUE 228.0448| 228.0456 3.52|C1I0H1I2K 04 S 99.72
C1LHB N4 S 228.0448} 228.047 9.38|C11 HE KN4 S 98.64
--- End Of Report ---

s (0]
3 X7 S/\.){\OH
HO : OH
6

1% Agilent Technologies Page 2 of 2 Printed at: 11:38 AM on: 11/23/2012

—

Figure S96. The (+)-HRESIMS Report of Compound 6, Page 2
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MS Formula Results: + Scan (4.092 min) Sub (2012112309.d)

miz len Famnula Abundance
J 251.0349 (M#Na)j+ Ct0H12ZNa 048§ 869820.9
Best Formula (M) lon Formula Cale miz Score  |Cross S Mass Calc Mass Diff (ppm) | Abs Diff (ppm) | Abund Match | Spacing Mat| Mass Match miz DBE
i ~ CloH12043 4 7 CIOHI2ZNa 048] - 2510349 - 90.96 228.0457 228.0456 403 03 T 99990 . GRRT) 100 '261.0349} 5
I C11HEN4S C11H8N4Na § 251.0362 99.42 228.0457 228.047 5.56 5.56 99.23 100 99.24)  251.0349 10
0

Figure S97. The (+)-HRESIMS Report of Compound 6, Page 3
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Figure S98. The 'H NMR Spectrum of Compound 6 in MeOH-d4 (600 MHz)
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WNS-600 CARBON THG-50B IN cd3od Nov 28 2012
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Figure S99. The *C NMR Spectrum of Compound 6 in MeOH-ds (150 MHz)
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Figure S100. The DEPT Spectrum of Compound 6 in MeOH-d4 (150 MHz)
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WNS-600 gCOSY THG-50B IN cd3od Nov 2B 2012
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Figure S101. The 'H-'H gCOSY Spectrum of 6 in MeOH-d4 (600 MHz)
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VNS-600 gHSOQCAD TMG-508B IN cd3od Nov 28 2012
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Figure S102. The gHSQC Spectrum of Compound 6 in MeOH-ds (600 MHz)
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WNS-600 gHMBCAD THMG-50B IN cd3ocd Mov 2B 2012
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Figure S103. The gHMBC Spectrum of Compound 6 in MeOH-ds (600 MHz)
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Figure S104. The UV Spectrum of Compound 6 in MeOH
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Figure S105. The CD Spectrum of Compound 6 in MeOH
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Figure S106. The '"H NMR Spectrum of the Ethyl Ester of Compound 6 in DMSO-ds (600 MHz)
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WNS=-600 CARBON TMG-SOBE IN dmso Feb 15 2014
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Figure S107. The *C NMR Spectrum of the Ethyl Ester of 6 in DMSO-ds (150 MHz)
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VNS-600 PROTON TMG-50BM IN dmso Dec 25 2013
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Figure S108. The '"H NMR Spectrum of the Methyl Ester of Compound 6 in DMSO-ds (600 MHz)
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Figure S109. The '*C NMR Spectrum of the Methyl Ester of Compound 6 in DMSO-ds (150 MHz)
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Figure S110. The IR Spectrum of Compound 7
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Qualitative Analysis Report

Data Filename 201107192.d Sample Name WYN-89

Sample Type Sample Position P1-C9

Instrument Name Instrument 1 User Name

Acq Method IRM Calibration Status R
DA Method TEST LCMS5.m Comment

User Chromatograms

%10 1 |DAD1 - E:Sig=280.8 Ref=550.30 201107192.d

05 < 5.626
ol —[L A
[ ]

-0.5

-1
-1.5
24

05 1 5 2 25 3 35 4 _45 &5 55 6 65
Response Units vs. Acquisition Time (min)

Integration Peak List

[Peak  [Start _[RT [End ___ [Height [Area  |Area % ]
| 1| 5549 s5626] 5785 188  6.25] 100|
Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI
x10 6 | +ESI EIC(279.0660) Scan Frag=135.0V 201107192.d
1 4
0.8 OH
. 3
0.6 j@/r\s/\/‘\ﬁ/OCH:s
O
0.4 HO™
7
0.2
o 4

05 1 15 2 25 3 35 4 45 §
Counts vs. Acquisition Time (min)
Integration Peak List

[Peak  [Start [RT [End [Height [Area [Area % ]
| 1|  s5.52] 5632] 5937] 1096521 6917023 100
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
%10 6 | *ES! Scan (5.632 min) Frag=135.0V 201107192.d Subtract
279.0662
14 {M+Na)+
0.8
0.6 |
0.4
0.2
0 . . — l l

1 L
235 240 245 250 255 260 265 270 275 280 285 290 295
Counts vs. Mass-to-Charge (m/z)

Agilent Technologies Page 1 of 2 Printed at: 2:20 PM on: 7/19/2011

Figure S111. The (+)-HRESIMS Report of Compound 7, Page 1
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Qualitative Analysis Report

Peak List

mjz z [Abund ormula Ton
107.042 89810

279.0662 1 |1098965 C12 HI6 Na 04 S (M+Na)+
280.0694 1 |160145 Cl12 H16 Na 04 S (M+Na)+
281.0651 1 |62389 Cl12 H1I6 NaO4 S (M+Na)+

Formula Calculator Element Limits

Element Min Max
C 3 100
H 0 120
(*] 0 30
N 0 5
S 0 5
o] 0 0
Fnrmula Glculaiﬂr EESIIIE
Formula [Best [Mass Tgt Mass Diff (ppm)_[Ton Species Score
Cl12H16 04 S TRUE 256.077 256.0769 -0.22|C12 H16 Na 04 S 99.97
C13 H12 N4 S 256.077 256.0783 4,99|C13 H12 N4 Na S 99.54
C16 H8 N4 256.077 256.0749 -8.16|C16 H8 N4 Na 97.02
CB H16 09 256.077 256.0794 9.56|C8 H16 Na 09 96.99
--- End Of Report ---
OH
- 3
3 L7 s/\/‘\ﬁr OCHj,
HO ©
° 7
-5~ Agilent Technologies Page 2 of 2 Printed at: 2:20 PM on: 7/19/2011

Figure S112. The (+)-HRESIMS Report of Compound 7, Page 2
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MS Formula Results: + Scan (5.632 min) Sub (201107192.d)

mz lon Formula Abundance
279.0662 (MeNa)+ C1ZHIGNa 04§ 1088864.5
Best Formula (M) | lon Fomnla Cokv: | Scoe fCrossS| Mass | CaloMass | O (som) | AbsDif (pom) | AbundMalch | SpacingMat] MassMaich | iz DBE
v CI2HIE04S CI2HIENa 04§ o6k T %097 %6077 2608|002 022 wo| 00| 278,062 5
[ GIIHIZNAS CI3H1ZNNa 5| 279.0675 99.54 26071 2560783 ] a9 99,56 5040 90.36|  279.0862 10
r CIGHENG 16 HE N4 Na 279,041 97.02 WEOTT| 2560749, 416 816 5415 79| o3| 2790862 15
I CAHIE09 CBHIENa 09 279.0687 9,99 256077 256,074 56| 9.56 94.63] 98.46 9767 279.0662 1
OH
N SWOCHS
0
HO

Figure S113. The (+)-HRESIMS Report of Compound 7, Page 3
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Figure S114. The '"H NMR Spectrum of Compound 7 in DMSO-ds (500 MHz)
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BRUKER AV500-III 13C-NMR WYN-89 IN DMSO 2011.06.29
C13CPD DMSO D:\\ shijiangong 4
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1 NAME 20110629 -WYN-89
EXPNO 2
PROCNO 1
Date_ 20110704
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INSTRUM spect
PROBHD 5 mm PABBC BE-
PULFROG zgpg30
TD 65536
SOLVENT DMS0O
NS 4126
OH Ds 4
. SWH 29761.904 Hz
3 7 S/\S/‘\ﬁ/OCHS FIDRES 0.454131 Hz
ite) 1.1010548 sec
(@] RG 203
HO 5 oW 16 .800 usec
7 DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
D1l 0.03000000 sec
gysli] &00
======== CHANNEL fl ====s====
NUC1 13C
Pl 10.00 usec
PLLl 0.90 dB
PL1W 73.29839325 W
SFO1 125.7527610 MHz
I mezmm=mes=x CHANNEL f2 ======sa=
CPDPRGZ waltzlée
NUC2 1H
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Figure S115. The '3C NMR Spectrum of Compound 7 in DMSO-ds (125 MHz)
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BRUKER AV500-III DEPT-NMR WYN-89 IN DMSO 2011.06.29
Cl3CPD DMSO D:\\ shijiangong 4
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Figure S116. The DEPT Spectrum of Compound 7 in DMSO-ds (125 MHz)
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BRUKER AV500-III COSY-NMR WYN-89 IN DMSC 2011.07.1
COSYGPMFSW DMSO D:\\ shijiangong 6

i

R _ _ A N Y s PPM Current Data Parameters
I r MAME 20110717-WYN-89
{1 1.5 EXPNO 4
| OH = PROCNO i
4'().' . 1L 3 1 OCH3 i " ‘ Fl - Acguisition parameters
1 3 7°s 2.0 TD 256
| " SFO1 S00.0622 MHz
i HO O FIDRES 12.520032 Hz
N SW 6.40% ppm
e m— —————;‘_‘-i_ 5 7 8 -— 2.5 FnMODE QF
| F2 - Processing parameters
] ~ SX 1024
\ - 3.0 SF 500.0600000 MHz
il 5 WDW SINE
— | SSE 0
— | . + LB 0 Hz
) 2 - ~3.5 GB o
Bl PC 1.40
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Figure S117. The 'H-'"H COSY Spectrum of Compound 7 in DMSO-ds (500 MHz)
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Figure S118. The HSQC Spectrum of Compound 7 in DMSO-ds (500 MHz)
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Figure S119. The HMBC Spectrum of Compound 7 in DMSO-ds (500 MHz)
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Figure S120. The UV Spectrum of Compound 7 in MeOH
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Figure S121. The CD Spectrum of Compound 7 in CH2Cl:
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Figure S122. The '"H NMR Spectrum of Compound 7 in CD3Cl (400 MHz)
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Figure S123. The '"H NMR Spectrum of Compound 7-bis-(R)-MPA in CD3Cl (400 MHz)
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Figure S124. The '"H NMR Spectrum of Compound 7-bis-(S)-MPA in CD3Cl (400 MHz)
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Figure S125. (a) TIC of the aqueous extract of Gastrodia elata Blume rhizomes; (b) The extracted ion
chromatogram of m/z 236 from the aqueous extract TIC; (c¢) TIC of compound 1; (b') The (+)-ESIMS of the
extracted ion; (¢') The (+)-ESIMS of compound 1.
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Figure S340. (a) TIC of the aqueous extract of Gastrodia elata Blume rhizomes; (b) The extracted ion
chromatogram of m/z 264 from the aqueous extract TIC; (¢) TIC of compound 2; (b') The (+)-ESIMS of the
extracted ion; (¢') The (+)-ESIMS of compound 2.
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Figure S343. (a) TIC of the CH3CN-eluted fraction; (b) The extracted ion chromatogram of m/z 370 from TIC of
the CH3CN-eluted fraction; (c) TIC of compound 3; (b') The (+)-ESIMS of the extracted ion; (c') The (+)-ESIMS
of compound 3.
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