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Figure S1. 'H NMR spectrum of 1 in CD30D (600 MHz).
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Figure S2. *C NMR spectrum of 1 in CD30D (150 MHz).
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Figure S3. HSQC spectrum of 1 in CD30D.
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Figure S4. COSY spectrum of 1 in CD30D.
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Figure S5. HMBC spectrum of 1 in CD30D.
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Sample : 01. 2308-M-A1
(+) ESI-MS
Range : 100250 m/z

20230804 01_2308-M-A1_KIOST HRS 1 7 (0.155) AMZ (Ar,30000 ao'gg.&ggu cm(1.9)

1004
187.0374
* 4
227 raes
164 0588
23048 1350811 - 1780621
| _toroeer tspseo | (2% .I i llis3 a0 |70 c2t0 ] s
900 110 120 13 w0 1% 160 w0 180
Elemental Composition Report
Single Mass Analysis
Tolerance = 100PPM |  DBE min = 1.5, max = 50.0
Element prediction: O
Number of isotope peaks used for LFIT =3
Monaisctopic Mass, Even Electron lons
Blaments Used.
CO010 HO300 005 Na01' POt
Minimum: 15
Maximum: 50 100 S00
Mass Calc. Mass mDa PPM DBE FIT Norm  Conf(%) Formula
165.0852 165.0552 00 00 556 9907 nfa nia CoHO 03
187.0371 187.0371 00 00 55 ana nia wa C9 HE O3 Na

Figure S6. HR-ESIMS spectrum of 1.
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Figure S7. '"H NMR spectrum of 2 in CD3OD (600 MHz).
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Figure S8. *C NMR spectrum of 2 in CD;0D (150 MHz).
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Figure S9. HSQC spectrum of 2 in CD30D.
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Figure S10. COSY spectrum of 2 in CD3OD.
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Figure S11. HMBC spectrum of 2 in CD3;0D.

1 (ppm)



Sample : 02, 2308-M-A2
(+) ESIMS
Range : 100-250 m/z

20230804_02_2308-M-A2_KIOST HRP_1 13 (0.277) AMZ (Ar,30000.0,0 00.0.00); Cm (13) 1; TOF MS ES+
100 188.0004 8173

™~

166 0503
1500810
145.0530 48

ol L MO | ST

100 110 120 130 140 150 180
Elemental Composition Report
Singla Mass Analysis
Tolerance = 100PPM | DBE: min =-15 max = 50.0
Element prediction: Off

Number of isotope peaks used for bFIT = 3

Maonoisotopic Mass, Even Electron lons
Elements Used:
C010 HO300 NO2 005 NaOt PLOd

Minimuemy: -15

Maximum 50 100 500

Mass Calc. Mass mbDa PPM DBE +FIT Norm  Conf(%) Formula
166.0503 166.0504 01 06 55 2279 wa na CBHENO3
188.0324 188.0324 o0 00 55 3371 na na CBEH7NO3INa

Figure S12. HR-ESIMS spectrum of 2.
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nm
Mdsp
—— M-A2dsp 0.02 mg/ml
M-A2.dsp 0.02 mg/ml
Maxima Threshold: 0.1 A
1 219 nm; 1.100 A 2 261 nm; 0.824 A

M-A2.dsp 0.02 mg/ml
290 nm 0.301 A

Figure S13. UV spectrum of 2.
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Figure S14. IR spectrum of 2.
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Figure S15. '"H NMR spectrum of 3 in CD3OD (600 MHz).
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Figure S16. >*C NMR spectrum of 3 in CD;0D (150 MHz).
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Figure S18. COSY spectrum of 3 in CD3OD.
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Sample : 03. 2208-M-A3
(*) ESI-MS
Range 1 150250 m'z

20230804_03_2308M-A3_KIOST_HRF 3 12 (0.260) AM2 (Ar,30000,0,0 00,0.00); Cm (12)
1007 2630521

215 1084 278

1862210 190.0700

04
150 155 160 @5 170 175 W0 185 W0 19§

Elemental Composition Roport

Single Mass Analysis
Tolerance = 100PPM  / DBE: min =15 max =500
Elament prediction: Off

Number of isctope peaks used for bFIT = 3

Monosotopic Mass. Even Electron lons

61 formutale )} evaluaied with 1 results within Smits (up 1o 50 dosest results for each mass)

Elements Used:

C:0-10 HO0300 NO2 O05 NaO1  Prod

Minimum: A5

Maxienum: 50 100 S00

Mass Calc. Mass mDa PPM DBE WFIT Norm  Conl{%) Formuta
2030321 203.0320 01 05 55 2317 Wa  na CO HE 04 Na

Figure S20. HR-ESIMS spectrum of 3.
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nm
—— MeOH.dsp
—— M-A3dsp 0.02 mg/ml
M-A3.dsp 0.02 mg/ml
Maxima Threshold: 0.1 A
1 214 nm; 0.725 A 2 235 nm; 1.068 A 3 287 nm; 0.613 A

Figure S21. UV spectrum of 3.



Transmittance [%]

101
rt.
g

95 96 97 98 99 100

1668128 ——
1502 95
7] 1488.09 —

32ro0e

128012 —

| 1] 1 1
3500 3000 2500 2000 1500
Wavenumber cm-1

Figure S22. IR spectrum of 3.
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Figure S23. 'H NMR spectrum of 4 in CD3OD (600 MHz).
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Figure S24. *C NMR spectrum of 4 in CD;0D (150 MHz).
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Figure S26. COSY spectrum of 4 in CD3;0D.
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Figure S25. HSQC spectrum of 4 in CD30D.
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Figure S27. HMBC spectrum of 4 in CD;OD.
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Sample : 04, 2308-M-A4
(+) ESI.MS
Range : 150-260 m/'z

20230804_04_2308-M-A4_KIOST _HRP_3 6 (0 137) AM2 (Ar.30000.0,0.00.0 omm C‘l;gn

100,

0
150 155 160 166 170 175 180 185

Elemental Composition Report
Single Mass Analysis

Tolerance » 100PPM  /  DBE min = -1.5 max = 500

Element prediction: Off
Number of isotope peaks used for i.FIT =3

Monotsotopic Mass, Even Electron lons

204 0353 2170064
225015t

ns
1223 4030 PS""
Londiuadl W PN

e

195 200 205 210 215 220 226 230 235 240 245 250 255

61 formulafe) evaluated with 1 results within imits (up 1o 50 dosest resulls for each mass)

Elements Used:

CO10 MO0 NO2 O05 NaO
Minimum -15
Maxsmum: 50 100 500
Mass Caic. Mass mDa PPM DBE

2030322 203.0320 02 10 55 es21

Norm  Conf(%) Formula
na o CO H8 04 Na

Figure S28. HR-ESIMS spectrum of 4.



1.2

200 220 240 260 280 300 320 340 360 380 400

nm
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M-A4.dsp 0.02 mg/ml
Maxima Threshold: 0.1 A
1 212 nm; 0.578 A 2 237 nm; 0.983 A 3 291 nm; 0.647 A

Figure S29. UV spectrum of 4.
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Figure S30. IR spectrum of 4.




Conformer 1 of 3-3R Conformer 1 of 3-35

Figure S31. Initial geometry optimized conformers of 3.

Table S1. Total Gibbs Free Energy and Boltzmann population of initial geometry optimized
conformers of 3.

Total Gibbs Free Energy Boltzmann population
Compound Conformer (KCAL/MOL) (%)
3-3R 1 86.85337 99.98721
3-3S 1 86.85337 99.98721

Table S2. The cartesian coordinates of conformers of 3.

Coodinates (Angstroms) Coordinates (Angstroms)
X Y Z X Y Z

-0.13935 035933 -0.15283
1.22404 058074 -0.1286%
207715 -0.51859 0.02033
L56865 -1.81474 0.14007
0.19733  -2.03407  0.11%63
-0.64368 093326 -0.02294
22602 -2.64382 025386
-0.20618 -30356 021872
«2.52303  0.5914% 011556
-2, 11533 -0.8T483 -0.04662
-2.B8715 -1.81987 -0.01033 Conformer 1 of 3-35
170662 185003  -0.24188
340284 02145 003601
26748 1.83643  -0.19723
395222 -1.0034 013717
-3.266 0.T461E  -0.90068
-298227 087118 0.83818
-1.23005  1.39211  -0.3165
-1.18955 182407 -]1.32352
-1.15192 243797 0.64824
030135 288635  0.5365

(13934 035935 -0.15269
-1.22404 058079 -0.12858
20772 -0.51851  0.02041
-1.56873  -1.B1468 0.14013
019741 203405  0.11972
ro436d 093326 -0.02279
226034 264373 0.23381
20607 -303559 021876
252305 059133 -0.11576
211527 08749 -0.04665
288705 -1.81998 -0.01036
-1.70634  1.8501 -0.2417
~3.40294 021443 00358

-LAT4TS LBIG4G -0 19845
-3.95227 -1.00332 0.1367

326587  0.74596  -0.90105
298247 087115 083786
1.23007  1.30208  -D.3165
1.18941 1.8249  -1.12354
1.15219 243795 0.64822
30157 288633 0.53672

Conformer 1 of 3-38
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Conformer 1 of 4-25 Conformer 2 of 4-25

Figure S32. Initial geometry optimized conformers of 4.

Table S3. Total Gibbs Free Energy and Boltzmann population of initial geometry optimized
conformers of 4.

Total Gibbs Free Energy Boltzmann population
Compound Conformers (KCAL/MOL) (%)
1 119.3421 83.75961
4-2R
2 120.2777 16.14874
1 119.3421 83.75961
4-28
2 120.2777 16.14874




Table S4. The cartesian coordinates of conformers of 4.

Coordinates [ Angstroms) Coordinates (Angstroms)
X Y Zz X ¥ Z
C -106733 051437 004284 C 006733 051437 004284
C =142593  -0.76952  0.00497 L 142593 -0,76952  0.00497
C -23108 03163  -0.02751 C 23109 03163 002751
C «1BSOTE 163557  «0.02646 C LESOTE  1.63557  «0.02646
C -048834 189374 0.00949 C 048834 1.89374 0.00949
C 038668 081046  0.05192 C <0.38668  0.81046  (0.05192
H -2ETOGL 2 447ED -0.051 H 257061 244789 -0.051
H 11499 201178 00144 H 011499 2091178 00144
C 228939 064388 0.3T0GE C -2.2893%  -0.6438F 0.3TDGE
C 184886  0.7967 0.04485 L+ -1.84886  0.7967  (0.09485
Conformer | of 4-IR o 263487 171834 -0.0626 Conformer 1 of 425 o -263487 171834 -0.0626
L) 342835 -1.00697 -0.3TH2T o0 LEEEI6  -2.04924 001138
H 408832 027227 (32005 0 362656  -0.02718 -0.06452
o -1.BBE3G 204024 -0.01138 H 2E5T1S  -2.03781 -0.03804
O -3.62656 002718  -0.06452 H 4. 20409 0.74925  0.1024%
H -2BSTLS  -2.03781  -0.03304 o0 -3.42835  -L.00G9T7 037827
H =4.200%  0.74925  -0.10249 H -4.05832 027227 032996
H 250444 070149 144869 H S250444  -0.T0149 1 44B69
C 100673 -1.50829  (.04336 o ~1.06673  -1.5082% (04336
H 091312 233073 0.75668 H SLISL0T  -L95649 094826
H L9107 «1.95649  -0.94826 H 091312 =2.32073  (0.75663
C -LOTESS  -0.509 0.04886 C 0.07855 -0509 0.0488E
C 143978 -0, 74557 00058 o 143978 -0.74557 0.0056
C -232037 034504 -0.02926 C 232037 034504 002926
C 184608 165901 002737 o 1LE4608 165001 002737
C -148249 190336 0.00939 C 048249 1.90336  0.00939
c 038567  0.81404 0.05435 L+ 0.38367  0.51404  0.05435
H -256723 246816 -0.05611 H 256723 2468816 005611
H 09809 29174 001233 H 009809 29174 001233
C 228301 064686 037229 C -2.28301 064686 037220
C 184504 079422  0.040605 o «1.84564 079422  (0.09605
Conformer 2 of 4-2R o 263639 171192 -0.06279 Conformer 2 of 4-25 ] -2.6363%  1.71192  -0.06279
O 341081 -1.01801 -0 38398 4] 203821 -1.97503 001278
H 4.04289 028422 -0.35405 o 365568 002767 007231
o -203823 197503 -0.01278 H 130376  -2.60207  0.0547
O 365568  0.12767  -0.07231 H 362526  -0.82755 008087
H -1.39376  -2.69297 -0.0547 L] -3.41081  -1.01801 -D.3B39E
H -3.82526  «0.82755 -0.08087 H 404289  -0,28422 -0,35405
H 250032 0.T0431 144763 H -2.50032  -0.TO431 0 144763
C 10548  -1.50898 0.05723 L% -1.0548  -1.508%8 (.05723
H 091406  -2.31106  0.TRGG1 H -LIB0T2 -196935  -D.928TS
H 1.18073  -1.96935 -0.02873 H 0.91406  -231006  0.78661




