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Figure S1. 'H NMR spectrum of 1 (600MHz, CDCl3)
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Figure S2. '°C NMR spectrum of 1 (125 MHz, CDCl5)
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Qualitative Analysis Report
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Figure S7. HRESIMS spectrum of 1
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Figure S10. "H NMR spectrum of 2 (600MHz, CDCl5)
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Qualitative Analysis Report

Data Filename ESIH202103307.d Sample Name AB-GBC-6

Sample ID Position P1-C1

Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 7/2/2021 18:15:16 IRM Calibration Status

DA Method small molecular data analysis method.m Comment ESIH by ZZY

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 o

%10 5 |+ Scan (rt: 0.21 min) ESIH202103307.d

1.6
369.2408
1.4
1.2

14
0.8
0.6
0.4 370.2439

0.2

3651462 367.1492 371.2458 376.2987  378.3003

362 363 364 365 366 367 368 369 370 371 372 873 374 375 376 377 378 379
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results
m/z Calcm/z IDiff (mDa) IDif’f (ppm) IIDI'I Formula IIon I
369.2408] 369.24] -0.77] -2.09]C22 H34 Na 03 J(M+haa)+

- End Of Report -—

i Agilent Technologies Page 1 of 1 Printed at: 18:18 on: 7/2/2021

Figure S35. HRESIMS spectrum of 6
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Figure S36. UV and CD spectrum of 6
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Qualitative Analysis Report

Data Filename ESIH202104715-1.d Sample Name AB-AB-ZHC1B3D
Sample ID Position P1-B6
Instrument Name Agilent G6520 Q-TOF Acq Method 20160324_MS_ESIH_NEG_1min.m
Acquired Time 10222021 19:29:36 IRM cCalibration Status
DA Method small molecular data analysis method.m Comment ESIH by zhuzhenyun
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
175 1] ESI
x10 4 |- Scan (rt: 0.161-0.177 min, 3 scans) ESIH202104715-1.d Subtract (2)
1.84
303.2329

1.6

1.4

1.2

14
309.9255
0.8
311.9221

0.64 299.2027

0.4 294.1784 304.2377

0.24 295.2189 547 548 301.2150 305.2289 | 313.1831 315.1924

oL | L ‘ | R 11 A R P

s 2 1

264 285 266 267 298 299 300 301 302 303
Counts vs. Mass-to-Charge (mi/z)

Formula Calculator Results

m/z Calc m/z |Dil’f{ml)a) |Diff(ppm) |]o|1 Formula IIon
| 303.2329]  303.233] 0.01] 0.02[C20 H31 02 Jv-H)- ]

-— End Of Report —

304 305 306 307 308 309 310 311 312 313 314 315 316

Agilent Technologies Page lof 1

Figure S47. HRESIMS spectrum for mixture of 7 and 8

Printed at: 19:35 on: 10/22/2021
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Figure S48. UV and CD spectrum of 7
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Do\data\202 NEI202101751_AB-GC5-38 1

10M1/2021 3:20:55 PM

EI202101751_A8-GC5-3B -clf5 RT: 0.83

T:+ c EI Full ms [ 49.50-800.50]
m/z= 48-803
m/z Intensity Relative Theo.
Mass
115.055% 1243035.0 1.70 115.054z2
117.0700 1652654.0 2.31 117.0633
115.0858 4363781.0 5.95 119.0855
120.0526 1004185.0 1.37 120.0534
121.0666 3271862.0 4.46 121.0648
121.102% 4869674.0 6.64 121.1012
12%.0727 1209233.0 1.65 129.06%%
131.084¢ 3008170.0 4,10 131.0855
le3.1088 1405592.0 1.%2 163.1117
185.1328 961094.0 1.31 185.1325
187.1125 1451815.0 1.%8 187.1117
187.1487| 29%75158.0 4.06 187.1481
189.1275| 2455728.0 3.35 185.1274
190.1341 1046104.0 1.43 19%0.1352
201.1271 4531159.0 6.18 Z201.1274
201.163% 1104557.0 1.51 Z201.1638
202.1334 1760286.0 2.40 202.1352
203.1428 3368857.0 4.60 203.1420
205.158¢6 11%13%2.0 1.63 205.1587
215.1430 3745532.0 5.11 215.1420
216.1487 1480633.0 2.02 2le.150%
217.159%90| 123089%2.0 16.79 217.1587
229.1588 1458979.0 1.9 229.1587
243.1744 3528118.0 4.81 243.1743
257.1911 1261285.0 1.72 257.13500
271.2056 73304064.0 100.00 271.2056
284.2138 979916.0 1.34 284.2135
285.2203 1427519.0 1.%5 285.2213
286.2288 2825975.0 3.86 286.2291

Figure S57. HREIMS spectrum of 9

Delta RDE Compositien
{mmu} equiv.

1.72 6.5 CeH7
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Figure S58. UV and CD spectrum of 9

33




50071 —
Spel
wmm.:/z
oL

et
800z
zloe

20T
Eo.mw
B9L'T
02gT
me.mv
BLLT
A
62LT
ZELT
ooz

1H

DC13

AB-20D2B. 61, fid

AB-2CD2B

~€0'€

86C
“v6'T
yo0e

=160

160

=160

r00°L

20'L
,:oe

=00°L

4.5

5.0

8.5

Figure S59. 'H NMR spectrum of 10 (600MHz, CDCl3)

6991
S96L~
vivT
E.mww
1012”7
0628~
09°68
5968
0L

9178
L0'9G~
0585

ges’
95297

T

18601~
1200
T’

T ibin,
6l 6L~
900517

A-2CD2B CDC13  13C-BB
A8-2CD2B. 2. fid
LEPTL35

Ag-2CD2B

AB-2CD2B. 63.fid

T
a0

T
a0

£1 (pm)

Figure S60. °C NMR spectrum of 10 (125 MHz, CDCI3)

34



PR U V1 R RT A_im

1

AG-ADZB. B4, 1. 2rr
H3GC

B @

1l

~1o00

H11o

120

H130

140

150

H160

A3-2DER (D013
4.5 4.0 3.5 3.0 2.5

R
£2 (ppm}

Figure S61. HSQC spectrum of 10 (600 MHz, CDCI3)
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Figure S64. NOESY spectrum of 10 (600 MHz, CDCI3)
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Qualitative Analysis Report

Data Filename ESIH202103081.d Sample Name AB-A8-1CB5-2
Sample ID Position P1-C5
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 6/17/2021 19:08:05 IRM Calibration Status
DA Method small melecular data analysis method.m Comment ESIH by zhuzhenyun
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 1]
x10 4 |+ Scan (rt: 0.18-0.21 min, 4 scans) ESIH202103081.d
14

0.94 303.2315

0.8

0.7

0.6+

0.5+

044 3002014

0.3

0.24 304.2379

%) | |

" T [ M 1 . " " . .

i L - i 2 i -~
266 207 298 250 300 301 302 303 304 305 306 307 308 309 310 311 312 313

Counts vs. Mass-to-Charge {m/z)

Formula Calculator Results

|m,fz ]Calc m/z |Diff (mDa) |D|ff (ppm) |[on Formula |lon
| 303.2315] 303.2319] 0.35] 1.14JC20 H31 02 J(Mem)
-— End Of Report —
Agilent Technologies Page 1 of 1 Printed at: 19:22 on: 6/17/2021

Figure S65. HRESIMS spectrum of 10
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Figure S66. IR spectrum of 10

37



6ZL0—

FEEL

6L
G6L'L >

1622
ez

=a0e

—Zra

—LEE

Feol

oot

=00

=£0'}
=80l

L0

3.8

4.0

3.0

£1 (ppm
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D:\data\2021'EI202101757_A8-2CDE63 <1

EI202101757 AB-2CDEB2 -cl#7 RT: 1.24

T: + ¢ EI Full ms

m/z=

48-80

mfz

-06%6
L0177
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.0878
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1s0.
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Figure S73. HREIMS spectrum of 11
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EI20210174% A8-GC5-1A -cl#14 RT: 2.68
T: + ¢ EI Full ms [ 492.50-800.50]
m/z= 48-803

m/z Intensity Relative Theo. Delta RDB Composition
Mass (mmu) equiv.

212.154¢ 1397823%5.0 4.66 212.1560 -1.35 7.0/CisH2o

213.1626 2581159.0 8.60 213.1638 -1.14 6.5/Ci1gHz21

215.142¢ 1684101.0 5.61 215.1430 -0.43 6.5/C15H1901
218.1657 812947.0 2.71 218.1665 -0.78 5.0/ C15H2201
229.1579 841138.0 2.80 229.1587 -0.82 6.5/C16H2101
230.1657 2084501.0 6.94 230.1665 -0.82 6.0|C16H2201
231.1729 1604021.0 5.34 231.1743 -1.45 5.5 C16H2301
244,1823 1308243.0 4.36 244.1822 0.10 6.0 C17Hz201
248.1773 1264526.0 4,21 248.1771 0.22 5.0/C16H2402
249.1839 93273%9.0 3.11 249.1849 -0.96 4.5/C16H2502
259.1698 870855.0 2.90 259.16893 0.51 6.5/C17H2302
269.1890 787152.0 2.62 269.1900 -0.96 7.5 Ci1gHz501
284.2138 16683902.0 5.56 284.2135 0.32 7.0/ C20H2801
287.2004 11049%3.0 3.68 287.2006 -0.16 6.5/C19H2702
302.2240 1388705.0 4.63 302.2240 -0.06 6.0 C20H3002
320.2347 1207871.0 4.02 320.2346 0.15 5.0/C20H3203

Figure S91. HREIMS spectrum of 13

-
)
od
&
=1

o
=8
<+
&
&
&

95.4+

T T T e S S T R R S S R
4000 3500 3000 2500 2000 1500 1000
WAL (eneD)

Figure S92. IR spectrum of 13
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Figure S99. HREIMS spectrum of 14
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EI202101813 A8-2HC1B3A -cl#7 RT: 1.24
T: + ¢ ETI Full ms [ 42.50-800.50]
m/z= 48-803
m/z Intensity Relative| Theo. Delta RDB Composition
Mass (mmu) equiv.
199.1479 3644199.0 31.50 199.1481 -0.23 6.5 C15H1g
200.1538 11%2140.0 10.30 200.1560 -2.18 6.0|C15H20
201.1635 2498025.0 21.59 201.1638 -0.23 5.5/ Ci1sH21
204.1504 1388662.0 12.00| 204.150% -0.44 5.0(C14H2001
211.1467 1077776.0 9.32 211.1481 -1.47 7.5 CigHise
213.1630 3543084.0 30.63 213.1638 -0.82 6.5|C1sH21
214.1705 4530516.0 39.16 214.1716 -1.06 6.0/ C16H22
215.1779 2846127.0 24.60 215.1794 -1.57 5.5 CigHzz2
225.1640 1082919.0 9.36 225.1638 0.24 7.5 Ci17Hz21
227.1796 1183173.0 10.23 227.1794 0.13 6.5|C17H23
228.1871 1855571.0 le.04| 228.1873 -0.15 6.0 C17Hz4
243.1738 961042.0 8.31 243.1743 -0.59 6.5 C17H2301
243.2101 3286915.0 28.41 243.2107 -0.65 5.5/ CigHa27
253.1949 2327920.0 20.12 253.1951 -0.19 7.5 Ci19Hazs
268.2187 1472032.0 12.72| 268.218¢6 0.14 7.0/C20Hzs
271.2054 4733635.0 40.92 271.2056 -0.21 6.5/C19H2701
286.2294 2905988.0 25.12 286.2291 0.28 6.0 Cz0Hz001
304.2402 1077830.0 9.32 304.2397 0.53 5.0 C20H3202

Figure S108. HREIMS spectrum of 15
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Figure S109. UV and CD spectrum of 15

10007
0.8+
ENE:
o041
99,24
ENE:
w8
w61
08,44
w21

W oe0d
o784
97,64
o741
o724
9704
96.84
9.6
9. 41
9.2
9.0
95,84

!
4000

300

3450, 43

2058. 84

2922, 94

2852. 15

Figure S110. IR spectrum of 15

Figure S111. Structure of studied isomers of compound 9
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I T W PR
aPY1P¥91 PCK 6-31+G (d, p) Shielding Tensors

il 99.83% il 0.17% - - -
Rucleil | sp2? rperimenta Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5

C 39.9 155. 2 153.1

C 52,6 145.1 143.0

c b4 33.1 162. 8 1481. 8

c ar. 2 156. 3 156. 7

C X 7.2 167.9 168, 9

c b4 39. 7 160, 3 140, 2

C 150. 1 0. 6 a0. 5

C 147. 5 0.6 50.6

C b4 112, 4 24, 2 84. 3

c 24.9 169, 2 169.1

C X 110.2 8. 6 88.5

c 16. 7 176, 44 176. 64

C 145.7 g3, 22 a3, 38

C 120.9 T5. 26 T3, 37

c b4 76,3 121. 71 121. 50

c 83.1 111. 39 111. 22

C 126.7 T2, 28 T2, 37

C 136. 5 82, 77 62, A4

c 26 169, 22 169, 24
C 18.2 177. 55 177,55

H .01 29.77 29,79

H b4 1. 61 29. 83 30.09

H X 1. 61 30, 24 30, 20

H 2.1 29,80 25. 54

H X 1. 68 300 2202172 29, 9820828
H b4 1. 44 30. 0807476 30. 1060126
H X 1. 45 3001707753 30, 1569978
H b4 1. 48 3000517074 30.0419154
H g, 81 25, 2314334 25, 2541179
H b4 4. 68 26. 3859087 26. 4066554
H X 4. 83 26. 6772847 26, T058152
H 1.71 30, 0896834 30.1114021
H .71 29, 894850 29, 9108793
H 1.71 29, B36317T 29, 8413915
H X 4.9 26, 4957979 24, 4920156
H X 4.9 26, 5262444 26, 5121271
H 1.01 31.3017912 31. 2775949
H 1.01 30.1543136 30. 1677367
H 1.01 30. 5443112 30. 5417124
H 5. 31 26. 1803821 26, 1739778
H b4 4. 54 26, 85693464 27T, 1196528
H X 4. 64 27.1183903 26, 3802879
H 5.5 261423184 24, 14290583
H 5. 15 26. 3244083 26, 3122161
H 1.73 3000380179 50. 041551
H 1.73 30. 0194962 30, 174225
H 1.73 3001850762 30, 0170812
H 1.73 30, 023883 30, 3550914
H 1.73 30, 427398 29, 4801701
H 1.73 ,29. 8146288 30, 4130134

Figure S112. Averaged isotropic magnetic shielding constants (o) of studied isomers
and experimental 'H and '*C data of 9
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R
mPY1P¥91 PCH 6-31+G (d, p) Shielding Tensors

Isomer 1| Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5 | Isomer 6
sDP4+ (H data) |ill42.51% |il57. 49% - - - -
sDP4+ (C data) |ill56. 15% |dll43. 85% - - - -

sDP4+ (all data) |ill48.63% [ail51.37% - - - -
uDP4+ (H data) [all99. 86% [dil 0. 14% - - - -
ubDP4+ (C data) |[il46. 34% |[dil53. 66% - - - -
uDP4+ (all data) |all99. 84% |4l 0. 16% - - - -
DP4+ (H data) .81% il 0. 19% - - - -
DP4+ (C data) .51% |dll47. 49% - - - -
DP4+ (all data) .83% |dll0.17% - - - -

Figure S113. DP4+ results obtained using experimental 'H and '*C data of compound
9 versus isomers 9a and 9b

10a 10b
isomer 1 isomer 2

10c 10d
isomer 3 isomer 4

Figure S114. Structure of studied isomers of compound 10
T e e
aPY¥1P¥91 FCE 6-31+G (d, p) Shielding Tensors

il 0.00% |dl 0.00o% il 0.00% [dhoo. oo%
Ruclei | sp2? |zperimenta Isomer 1 | Iscomer 2 | Isomer 3 | Isomer 4 | Isomer 5

C 39.8 153. 2 153. 2 153.0 153. 3
C 52.8 142, 7 143.0 142, 8 142, 8
[ X 33.9 161. 3 161.7 160.8 161.5
C 41,1 150, 3 150.7 150, 4 151.1
C X 27.1 168, 7 168.8 169, 2 187. 7
C b 39.8 160, 2 160, 4 160.5 180, 3
C 150.1 50. 6 530. 7 30.5 a0. 8

C 147. 4 50,5 a0. 2 a0. 4 a0. 6

C X 110.3 28. 5 28. 5 28. 6 28. 7

C b 112. 4 84, 3 84. 6 34, 4 84,3

C 16. 7 176.1 176. 6 176.5 176. 2
c 25 169. 26 168. 40 168. 31 169.14
C 149.2 48, 95 49,01 48, 77 48, 48
C X 109. 4 88, 10 38. 55 38, 69 38. 13
C 56 140. 54 140. 28 139.04 138. 60
c 58.5 134. 21 135.95 135.71 135. 28
C 63 132, 43 132, 44 154.01 134.51
C 5868 137. 30 137. 33 136.13 136. 21
C 24.7 171.51 171. 52 171.89 171.77
[ 19.7 176. 09 176.09 176. 60 176. 57

61



H 2.02 29,78 29, 80 29,83 29,81

H X 1.6 29,98 29,81 29,92 29,81

H X 1,53 30. 14 30. 24 30.18 30. 27

H 1.99 25, 5340505 29.517696 29, 5956355 29. 6243786
H X 1. 62 29, T31TTEZ 29, 9978599 29 TETTTZ9 29. 9591575
H X 1.5 30, 2143417 30. 0858343 30.1919774 30. 0895766
H X 1. 48 30.1046551 30. 1281622 30.1176191 30. 1096067
H X 1. 48 29, 9937712 30, 0083197 29, 9991686 30, 0194734
il 5.81 25, 2271971 25, 2983384 25, 2592416 25, 2241271
H X 4.9 26, 4346061 26, 4354008 26, 4922313 26, 4890081
H X 4.9 26, 4944741 26, 5012281 26. 5043046 26, 5027924
H X 4,83 26, 3857175 26. 3608126 26. 3667446 26, 3900452
H X 4.57 26, 6718796 26. 6631036 26, 6368418 26, 673243
H 1.01 31. 2459625 29. 8978105 29. 8906625 31. 2651856
H 1.01 30.1154925 29, 8163244 29, 818158 30, 0740645
H 1.01 30, D2TB097 30, 087THAZ 30, 032478 30, 528799
il 1.71 30, 08389904 31, 2842685 31, 2837359 30, 086278
H 1.71 29, 8894967 30, 145295 30, 0930534 29, 8766822
H 1.71 29. 838201 30.49851115 30. 4880025 29, 8309581
H X 5. 09 26, 392703 26, 3902534 26, 4149611 26, 3753123
H X 4,95 26, 85050457 26. 5294215 26.5164921 26, 4797489
H 3.3 28, 4239685 20, 4298219 25, 2685267 28, 2544733
H 2.73 29, 3437228 29. 3441615 29, 0729206 25, 9523859
H 2,63 29, 4835126 29, 4809384 29, 0557675 28, 9546145
il 1.38 30, 2351614 30, 24241 30, 2163028 30, 1538297
H 1,358 31, 0853627 30,161786 30, 1429085 30, 2238291
H 1,38 30,15986804 31, 091115 31, 0473772 31, 0521698
H 1,39 30.180822% 30. 3462962 30. 2116177 30. 3701416
H 1.39 30, 8349274 30. 8392735 30. 3502838 30. 2137848
H 1.39 30, 3443156 30.1821691 30. TTT2859 30, 7714605

Figure S115. Averaged isotropic magnetic shielding constants (o) of studied isomers
and experimental 'H and !*C data of 10

T R
mPY1P¥91 PCH 6-31+G (d, p) shielding Tensors

Isomer 1| Isomer 2 | Isomer 3 | Isomer 4| Isomer 5 [ Isomer 6
sDP4+ (H data) [l 0.01% |il0.00% |l 0.00% |4l99. 99% - -
sDP4+ (C data) |ill45.05% |al19.28% [dl6.60% [428.98% - -

sDP4+ (all data) |l 0.01% |dl 0.00% il 0.00% |al99. 99% - -
uDP4+ (H data) [l 0.03% |afl 0.00% |all 0. 00% [all99. 97% - -
uDP4+ (C data) [dll15. 75% |dall27.27% |dl20.23% |il36. 76% - -
uDP4+ (all data) |al0.01% |dl 0.00% [all 0. 00% |all99. 99% - -
DP4+ (H data) il 0. 00%  |al 0.00% [l 0. 00% |all00. 00% - -
DP4+ (C data) ill29. 13% |al21.59% |4l 5.55% [ail43. 73% - -
SR Py il 0. 00%  |ail 0. 00% |dl 0. 00% |all00. 00% - -

Figure S116. DP4+ results obtained using experimental 'H and !*C data of compound
10 versus isomers 10a, 10b, 10c, 10d
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