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1. X-ray crystallographic analyses

Table S1. X-ray crystallographic data for 1.

Empirical formula C44He80s6

Formula weight 692.98

Temperature/K 100

Crystal system monoclinic

Space group P24

a/k 10.6135(3)

b/A 16.2226(5)

/A 11.8888(4)

a/® 90

B/ 92.695(2)

\a 90

Volume/A3 2044.73(11)

Z 2

Pealcg/cm? 1.126

p/mm’w 0.570

F(000) 760.0

Crystal size/mm3 0.11 x 0.05 x 0.04
Radiation CuKa (A = 1.54178)

20 range for data collection/® 9.228 to 149.386

Index ranges -12<h<12,-19<k<19,-14<1< 14
Reflections collected 15315

Independent reflections 7619 [Rj = 0.0385, Rgjgma = 0.0475]
Data/restraints/parameters 7619/1/461
Goodness-of-fit on F2 1.031

Final R indexes [I1>=20 (I)] R1 = 0.0479, wR, = 0.1174
Final R indexes [all data] Rq = 0.0523, wRp = 0.1215
Largest diff. peak/hole / e A3 0.89/-0.27

Flack parameter 0.00(10)

Table S2. X-ray crystallographic data for 15a.

Empirical formula Co0H3604

Formula weight 340.49
Temperature/K 100.0

Crystal system tetragonal

Space group 14

a/A 14.6887(3)

b/A 14.6887(3)

/A 37.2232(11)

af® 90

Bs* 90

78 90

Volume/A3 8031.2(4)

Z 16

Pealcg/em? 1.126

p/mm! 0.605

F(000) 3008.0

Crystal size/mm3 0.15 x 0.08 x 0.05
Radiation CuKa (A = 1.54178)
20 range for data collection/”4.748 to 149.44
Index ranges -18<h<18,-18 <k <18,-46 < | < 46
Reflections collected 57940
Independent reflections 8240 [Rjt = 0.0620, Rgjgma = 0.0327]
Data/restraints/parameters  8240/15/462
Goodness-of-fit on F2 1.067

Final R indexes [I> =20 (I)] R1 = 0.0399, wR; = 0.1022
Final R indexes [all data] Ry = 0.0431, wR; = 0.1051

Largest diff peak/hole / e A3 0.23/-0.47
Flack parameter 0.12(7)



2. Spectra of compound 1
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Figure S1.1. "H NMR spectrum (600 MHz) of compound 1 in CDCl;,
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Figure S1.2. '*C NMR spectrum (150 MHz) of compound 1 in CDCl;.
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Figure S1.4. HMBC spectrum (600 MHz) of compound 1 in CDCls.
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Figure S1.3. HSQC spectrum (600 MHz) of compound 1 in CDCls.
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Figure S1.5. '"H-'H COSY spectrum (600 MHz) of compound 1 in CDCl.
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Data Filename

ESIH2022036897.d

Sample Name AB-Y2C13-3B
Sample ID Position P1-AB
Instrument Name Agilent GB520 Q-TOF Acg Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 10/17 /2022 13:26:41 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra

Fragmentor Voltage
170

Collision Energy
0

Ionization Mode

ESI
%104 [+ Scan (rt: 0.20 min) ESIH202203897.d Subtract (2)
2.25- 347.2580
24
1.754
1.5
1.251
14
026, 348.2608
0.5
0.254 | 340.?504 345.2424 349.2544
I] o T T e T T T T T , T T T % (7 v T T T P T |b T
340 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358
Counts vs. Mass-to-Charge (m/z)
Formula Calcul; L

P,'z [cate myz |piff (mpa) _oiff (ppm) |mn Formula |]nn
347.258( 3472581 0.04] 0.12]03 H3503 [(M+H )+

Figure S1.7. HR-ESIMS spectrum of compound 1.
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Figure S1.8. IR spectrum of compound 1.
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Figure S1.9. CD and UV spectra of compound 1.
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3. Spectra of compound 2
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Figure S2.1. '"H NMR spectrum (800 MHz) of compound 2 in CDCl;,
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Figure S2.2. '°C NMR spectrum (150 MHz) of compound 2 in CDCl;.
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Figure S2.3. HSQC spectrum (800 MHz) of compound 2 in CDCls.
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Figure S2.4. HMBC spectrum (800 MHz) of compound 2 in CDCls.
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Data Filename ESIH202204117.d Sample Name AB-Y2C13-3C
Sample ID Position P1-A8
Instrument Name Agilent G6520 Q- TOF Acq Method 20160322_MS_ESIH_POS_1min.m

Acquired Time 10/24/2022 13:21:35 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 0 ESL
10 5 |+ Scan (1: 0.19 min) ESIH202204117.d Subtract (2)
12 347.2581
1
08
0.6
0.4
345.2430 348.2610
0.2
| 340.3535 345-|2“55 349.|2549 353.2313
I .1 . : 1

330 341 342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358
Counts vs, Mass-to-Charge (m/z)

Formula Calculator Results

Ph Jcaicm/z
347.2581] 347.2581

Figure S2.7. HR-ESIMS spectrum of compound 2.
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Figure S2.8. IR spectrum of compound 2.
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Figure S2.9. CD and UV spectra of compound 2.
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4. Spectra of compound 3
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Figure S3.1. 'H NMR spectrum (800 MHz) of compound 3 in CDCl;,

828k —

prEch —

P 0EL—

OFeel—

SEEL—

0Ldpl—

)

A

il

13

F1 frmmd

Figure S3.2. '°C NMR spectrum (150 MHz) of compound 3 in CDCl;.

Ly

s,



[T NP
= =3
- TS N
E @ D =3
-
=4 = P (=}
] =7
- oo
= . (o]
e @
a
= o
g 3
7 &
s 70 &5 &0 55 50 45 w0 25 20 15 Lo o0s

10
£2 (ppm)

Figure S3.3. HSQC spectrum (800 MHz) of compound 3 in CDCls.
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Data Filename ESIH202204626.d Sample Name AB-YEBA11
Sample ID Position P1-AS
Instrument Name Agilent GB520 Q-TOF Acq Method 20160322_MS_ESIH_POS_lmin.m
Acquired Time 11/11/2022 14:29:05 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 0 ES1
%10 8 |+ Scan (r: 0.14-0.28 min, 18 scans) ESIH202204626.d
4
327.2295
3.5
3
25 328.2600
2
1.5
3
320.2650
08 3212418 324.2214
oll | i) | 3262319 | 330.2684  333.2160  335.2427  337.2324
" 320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337
Counts vs. Mass-to-Charge (m/z)
Formula Calculator Results
P{x ICaIcm{z |DiIT!mDa} IDiff m Ion Formula Ion
327.2255] 327.2295] -0.04] -0.13]C20 H32 Na 02 M+ Na )+
.
Figure S3.7. HR-ESIMS spectrum of compound 3.
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Figure S3.9. CD and UV spectrum of compound 3.
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5. Spectra of compound 4
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Figure S4.1. '"H NMR spectrum (800 MHz) of compound 4 in CDCl;,
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Figure S4.2. '°C NMR spectrum (150 MHz) of compound 4 in CDCl;.
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Figure S4.3. HSQC spectrum (800 MHz) of compound 4 in CDCls.
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Figure S4.4. HMBC spectrum (800 MHz) of compound 4 in CDCls.
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Figure S4.6. NOESY spectrum (800 MHz) of compound 4 in CDClIs,
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Data Filename ESIH202204627 d Sample Name AB-Y6BA12
Sample ID Position P1-A6
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 11/11/2022 14:30:22 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 0
x10 4 |+ Scan (rt: 0.42-0.44 min, 4 scans) ESIH202204627.d
12 327.2293
1
0.8
087 328.2574
0.4
0.2 329.2640
odut | . . 1 . . ’ I . | . L
320 321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337

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

Formula Calculator Results

|m,‘z

|calc mjz

|Diff (mDa) |Diﬂ‘ (ppm) IIcm Formula |lcm |
[ 327.2293] 327.2295] 0.15] 0.45[C20 H32 Na 02 Jim+na)y+ ]
Figure S4.7. HR-ESIMS spectrum of compound 4.
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Figure S4.9. CD and UV spectrum of compound 4.
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6. Spectra of compound 5
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Figure S5.1.

"H NMR spectrum (600 MHz) of compound 5 in CDCl5.
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Figure S5.2. '°C NMR spectrum (150 MHz) of compound 5 in CDCl;.

21



I U

! AB-YZ2C13-3A.44.1. 2rr
AB-Y2C13-3A CDC13. HSQC Lo

LLL L
]
@
o

A

F110

=

— =] F1z0
_! 130
=

140

3.0 7.5 7.0 6.5 6.0 5.5 5.0 43 4.0 3.5 3.0 2.5 2.0 L5 1.0
£2 {ppm}

Figure S5.3. HSQC spectrum (600 MHz) of compound 5 in CDCls.
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Data Filename

ESIH202203894.d

Sample Name

A8-Y2C13-3A

Sample ID Position P1-A5
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1imin.m
Acquired Time 10/17/2022 13:22:49 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 0
x10 4 |+ Scan (rt: 0.27-0.34 min, 9 scans) ESIH202203894.d
124 369.2397
14
0.8
0.6+
0.4+
367.2253 370.2431
0.24 365.2711
363.‘2553 ‘ 368.2319 371.1028
ol i L L L, I [

361 362

Formula Calculator Results

363 364 365 366 367

368 369 370 371
Counts vs. Mass-to-Charge (m/z)

Calcm/z
369.24

m/z
369.2397

Diff (mDa

Diff
0.36)

Ion Formula Ton
0.98[C22 H34 Na 03 (M+Na)+

I L
372 373 374 375 376 377 378 379

Figure S5.7. HR-ESIMS spectrum of compound 5.
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Figure S5.8. IR spectrum of compound 5.
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Figure S5.9. CD and UV spectrum of compound 5.
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7. Spectra of compound 9
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Figure S6.1. '"H NMR spectrum (600 MHz) of compound 9 in CDCl;,
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Figure S6.2. '°C NMR spectrum (150 MHz) of compound 9 in CDCl;.
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Figure S6.3. HSQC spectrum (600 MHz) of compound 9 in CDCls.
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Figure S6.4. HMBC spectrum (600 MHz) of compound 9 in CDCls.
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Figure S6.5. '"H-"H COSY spectrum (600 MHz) of compound 9 in CDCl.
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Figure S6.6. NOESY spectrum (600 MHz) of compound 9 in CDClIs,
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Data Filename ESIH202205273.d Sample Name AB-YIBEC
Sample ID Position P1-A3
Instrument Name Agilent G6520 Q- TOF Acq Method 20160322_MS_ESIH_POS_lmin.m
Acquired Time 12/6/2022 14:22:34 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Tonization Mode
170 o ESI
w104 |+ Scan (rt: 0.37-0.38 min, 3 scans) ESIM202205273.d
12 517.3504
14
0.84
0.6+
0.44 518.3529
921 519.3569
L P e L 7 e s P ———
510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 528
Counts vs. Mass-to-Charge (miz)
Formula Calcul Results

&

fcatcm/z Ipiff (mpa)  [piff (ppm Ton Formula Ton
517.3504] 517.35] -0.41] -0.79]C29 H50 Na 08 (M+Na)+

Figure S6.7. HR-ESIMS spectrum of compound 9.
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Figure S6.8. IR spectrum of compound 9.

28




b0,
980
om.cww
160
960
160
BE b~
I~
i

a6l
a6 P”v.

2=
lge
mmmv
£8€E

8T r—

LSS U O

il

i

|

|
1

Wl

L
AW I8 i ol

|
|

!
y

|
N

i

M VA
1Y Wpmn M
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Figure S7.1. '"H NMR spectrum (600 MHz) of compound 10 in CDCl;,
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Figure S7.2. >°C NMR spectrum (150 MHz) of compound 10 in CDCl;.
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Figure S7.3. HSQC spectrum (600 MHz) of compound 10 in CDCls.
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Figure S7.4. HMBC spectrum (600 MHz) of compound 10 in CDCls.
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Data Filename ESIH202205569.d Sample Name AB-YOADFGC
Sample ID Position P1-A4
Instrument Name Agilent 66520 Q- TOF Acg Method 20160322_MS_ESIH_POS_lmin.m
Acquired Time 12/15/2022 10:27:19 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 o ESL
x10 5 [+ Scan (m: 0,15-0.16 min, 2 scans) ESIH202205569.d
2.5
225 543.3655
2
1.75
1.5
1.25
1
0.75 544.3688
0.5
0.25 545.3718
0t T | el ; .l".'.".'.'. PR T e
536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 551 552 553 554
Counts vs. Mass-to-Charge (miz)
Formula Calcul Results
P,‘z |Cal|: m/z Diff (mDa) Ilnn Formula 1Ion
543.3655] 543. 3656 0.08 0.14]C31 H52 Na 06 |
.
Figure S7.7. HR-ESIMS spectrum of compound 10.
B, ‘1'/ | P!
\ / Al | J
9754 \ ‘ / l‘ I ’_‘
970 | / / |
| \ I | \
965 I o
960 ‘ \ .,,‘t g
| . | T
i L3 \
y, 2 leg |
ey B 9 | .
\ 2 | |
945+ v 3 [l
2 |
9404 g | -
935! 1 g
930+ 1]
925+
z ‘ g
9204 1 2
i P
915 - 8
8
910 2
2
905 B
900+
0954 ) -
4000 3500 3000 2500 2000 1500 1000 500

Wavenumbers (cm-1)

Figure S7.8.

32

IR spectrum of compound 10.




9. Spectra of compound 11
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Figure S8.2. '°C NMR spectrum (150 MHz) of compound 11 in CDCl.
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Figure S8.3. HSQC spectrum (600 MHz) of compound 11 in CDCls.
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Figure S8.4. HMBC spectrum (600 MHz) of compound 11 in CDCls.
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Figure S8.5. 'H-'H COSY spectrum (600 MHz) of compound 11 in CDCl;.
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Figure S8.6. NOESY spectrum (600 MHz) of compound 11 in CDCls.
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%Transmittance

Data Filename ESIH202205699.d Sample Name AB-AB-YOADFE
Sample ID Position P1-D9
Instrument Name Agilent G6520 Q-TOF Acq Method

Acquired Time 12/16/2022 12:37:30 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu

User Spectra

20160322_MS_ESIH_POS_Imin.m

Ionization Mode

Fragmentor Voltage
170 ESI

Collision Energy
0

x10 5 |+ Scan (rt: 0.16 min) ESIH202205699.d Subtract
2.75
25 559.3609
2.25
2
1.76
1.5
1.25
1
0.75
0.5
0.25 557.3527 561.3703  563.3602
ol |

560.3641

] L i 1 Il Il .
552 553 554 555 556 557 558 550 560 561 562 563 564 565 566
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

|m,‘z |(‘alc m/z

[Diff (mDa) _ [Diff (ppm) _ [Ion Formula [Ton

559.3609] 559.3605| 0.35] -0.62]C31 H52 Na 07 l(m+nay+ ]

567 568 569 570

Figure S8.7. HR-ESIMS spectrum of compound 11.
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Figure S8.8. IR spectrum of compound 11.
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10.Spectra of compound 12
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Figure S9.1. '"H NMR spectrum (600 MHz) of compound 12 in CDCl;,
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Figure S9.2. >°C NMR spectrum (150 MHz) of compound 12 in CDCl;.
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Figure S9.4. HMBC spectrum (600 MHz) of compound 12 in CDCls.
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Figure S9.5. 'H-'H COSY spectrum (600 MHz) of compound 12 in CDCls.
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Figure S9.6. NOESY spectrum (600 MHz) of compound 12 in CDCl;.
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Data Filename ESIH202205698.d Sample Name AB-YSAECA

Sample ID Position P1-D8
Instrument Name Agilent G6520 Q- TOF Acg Method 20160322_MS_ESIH_POS_lmin.m
Acquired Time 12{16/2022 12:36:15 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
170 o =3
x10 5 |+ Scan (rt: 0.11 min) ESIH202205698 d
£ 543.3653
74
6
5
4
34 544 3697
24
14 545.3716
536 537 538 538 540 541 542 543 544 545 546 547 548 549 5560 551 552 553 554
Counts vs. Mass-to-Charge (mdz)
Formula G; Results

z

ICaIc m/z |Diﬁ!mDa} |Diff m [Ton Formula Ton
543.3653] 543.3656] 0.26] 0.48]C31 H52 Na 06 I?M+Na)+

Figure S9.7. HR-ESIMS spectrum of compound 12.
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Figure S9.8. IR spectrum of compound 12.

11.Spectra of compound 15a

Data Filename ESIH202300996.d Sample Name AB-Y3BCCC
Sample ID Position P1-A2
Instrument Name Agilent G6520 Q-TOF Acq Method 20160322_MS_ESIH_POS_1min.m
Acquired Time 2/16/2023 15:05:15 IRM Calibration Status
DA Method small molecular data analysis method.m Comment ESIH by fangsu
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
175 0 ESI
x10 4 |+ Scan (rt: 0.26 min) ESIH202300996.d Subtract
4
323.2581
3.5
34
2.54
24
1.54
14 324.2611
319.2264  321.2422
05 317.2086 ‘ 320.2304 ’ 322.2468 325 2654
; i PP . . 1 . . 1 A .

N . L . o Il
315 316 317 318 319 320 321 322 323 324 325 326 G327 328 320 330 331 332 333
Counts vs. Mass-to-Charge (m/z)

Formula Calculator Results

|mjz

[calc m/z [Diff (mDa) __[Diff (ppm) __|Ion Formula [1on

323.2581] 323.2581 ] -0.01] -0.02[C20H35 03 [m+e)+ ]

Figure S10.1. HR-ESIMS spectrum of compound 15a.
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12.QM-NMR calculation

Torsional sampling (MCMM) conformational searches using OPLS 2005 force field were
carried out by the means of conformational search module in Macro model 9.9.223 software
(Schrodinger, http://www.schrodinger.com/MacroModel), applying an energy window of 21
kJ/mol (5.02 kcal/mol) for saving structures. Conformers above 1% population were re-optimized
with Gaussian 09 at the B3LYP/6-311G(d,p) level with IEFPCM solvent model for acetonitrile.

The following DFT calculations were performed using Gaussian 09, and the dominant
conformers were re-optimized at B3LYP/6-311G(d,p) level of theory. Magnetic shielding
constants (o) were calculated by means of the gauge including atomic orbitals (GIAO) method at
mPWI1PW91/6-31 G(d) level of theory as recommended for DP4+ analysis.

12.1. Structure of studied isomers of compound 3.

OH OH

@)

3a 3b
isomer 1 isomer 2

Figure S11.1. Two possible configurations of compound 3.

12.2. SCF energies computed at the PCM/mPWI1PW91/6-31G* level of theory for all
conformers of studied isomers.

3a_ 6R11S12S _1: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.56192291 a. u.
3a_6R11S12S 2: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56473866 a. u.

3a_ 6R11S12S 3: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.56474077 a. u.
3a_6R11S12S 4: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56150640 a. u.

3a_ 6R11S12S _5: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.56244883 a. u.
3a_6R11S12S 6: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56399453 a. u.

3a_ 6R11S12S_7: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.56239668 a. u.
3a_6R11S12S 8: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56355852 a. u.

3a_6R11S12S_9: SCF energy (PCM/mPW1PW91/6-31G*) = -931.55897310 a. u.
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3b_6S11S12S _1: SCF energy (PCM/mPWI1PWO91/6-31G*) = -931.55843435 a. u.
3b_6S11S12S 2: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.55519468 a. u.
3b_6S11S12S 3: SCF energy (PCM/mPW1PW91/6-31G*) = -931.55217040 a. u.
3b_6S11S12S 4: SCF energy (PCM/mPWI1PW91/6-31G*) = -931.55473068 a. u.
3b_6S11S12S _5: SCF energy (PCM/mPW1PW91/6-31G*) = -931.55773570 a. u.
3b_6S11S12S 6: SCF energy (PCM/mPW1PW91/6-31G*) = -931.55806553 a. u.
3b_6S11S12S 7: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.55198124 a. u.
3b_6S11S12S 8: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.55451696 a. u.
3b_6S11S12S 9: SCF energy (PCM/mPW1PW91/6-31G*) =-931.55131077 a. u.

3b_6S11S12S 10: SCF energy (PCM/mPW1PW91/6-31G*) = -931.55806506 a. u.

12.3. DP4+ results obtained using experimental 'H and !*C data of compound 3 versus

1somers 3a-3b.

Functional Solvent? Basis Set
mPW1PW91 PCM 6-31G(d)

Type of Data
Shielding Tensors |

Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer b | Isomer 6
sDP4+ (H data) 100.00% |4 0. 00% = 2 — =
sDP4+ (C data) 167.24% |4132.76% = = = =

sDP4+ (all data) 100. 00% |41 0. 00% = == = =
uDP4+ (H data) 100. 00% |41 0. 00% = - = =
uDP4+ (C data) [55.50% | 44.50% = = = =
uDP4+ (all data) 41 0. 00% = = = =
DP4+ (H data) 4l 0. 00% - - - -
DP4+ (C data) 41 28. 09% = = = =
DP4+ (all data) 4l 0.00% — = = &

HO

O

4a 4b
isomer 1 isomer 2

Figure S11.2. Two possible configurations of compound 4.
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12.5. SCF energies computed at the PCM/mPWI1PW91/6-31G* level of theory for all
conformers of studied isomers.

4a 5R11S12S _1: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.56095132 a. u.
4a 5R11S12S 2: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56479510 a. u.
4a 5R11S12S _3: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56033711 a. u.
4a 5R11S12S _4: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56528750 a. u.
4a 5R11S12S _5: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.55940219 a. u.
4a 5R11S12S _6: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56486809 a. u.
4a 5R11S12S_7: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.56362976 a. u.
4a 5R11S12S_8: SCF energy (PCM/mPW1PW91/6-31G*) = -931.56321472 a. u.
4a 5R11S12S_9: SCF energy (PCM/mPWI1PW91/6-31G*) =-931.55994482 a. u.
4a SR11S12S 10: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56227741 a. u.
4b 5S11S12S_1: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56559011 a. u.
4b_5S11S12S 2: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56612488 a. u.
4b 5S11S12S_3: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56559008 a. u.
4b_5S11S12S 4: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56513833 a. u.
4b 5S11S12S_5: SCF energy (PCM/mPW1PW91/6-31G*) = -931.56568095 a. u.
4b_5S11S12S_6: SCF energy (PCM/mPW1PW91/6-31G*) =-931.55884239 a. u.
4b 5S11S12S_7: SCF energy (PCM/mPW1PW91/6-31G*) = -931.56066577 a. u.
4b_5S11S12S_8: SCF energy (PCM/mPW1PW91/6-31G*) =-931.55451696 a. u.
4b 5S11S12S_9: SCF energy (PCM/mPW1PW91/6-31G*) = -931.56230067 a. u.

4b_5S11S12S 10: SCF energy (PCM/mPW1PW91/6-31G*) =-931.56376243 a. u.

12.6. DP4+ results obtained using experimental 'H and !*C data of compound 4 versus

1somers 4a-4b.
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Functional Solvent? Basis Set Type of Data
mPW1PW91 PCM 6-31G(d) Shielding Tensors |

Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5 | Isomer 6
sDP4+ (H data) 4 96.82% |41 3.18% = = — =
sDP4+ (C data) 499.17% |41 0.83% = = = =
sDP4+ (all data) |99.97% 4] 0.03% — — — —
uDP4+ (H data) 4 97. 656% |41 2. 35% = = — =
uDP4+ (C data) 498.70% |41 1. 30% — = = =
uDP4+ (all data) 99.97% |4 0.03% — = — -
DP4+ (H data) 99.92% |4 0.08% = = — =
DP4+ (C data) 99.99% |41 0.01% = = — =
DP4+ (all data) 100. 00% |41 0. 00% = = - =

5b
isomer 1 isomer 2

Figure S11.3. Two possible configurations of compound 5.

12.8. SCF energies computed at the PCM/mPW1PW91/6-31G* level of theory for all

conformers of studied isomers.

Sa_5R11S12S 1: SCF energy (PCM/mPWI1PW91/6-31G*) = -1084.18727565 a. u.
S5a_5R11S12S 2: SCF energy (PCM/mPWI1PW91/6-31G*) =-1084.19113432 a. u.
Sa_5R11S12S 4: SCF energy (PCM/mPWI1PW91/6-31G*) = -1084.19102676 a. u.
Sa_5R11S12S 5: SCF energy (PCM/mPWI1PW91/6-31G*) = -1084.19029245 a. u.
Sa_5R11S12S 6: SCF energy (PCM/mPWI1PW91/6-31G*) = -1084.18339270 a. u.
S5a_5R11S12S 7: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18710949 a. u.
Sa_5R11S12S 8: SCF energy (PCM/mPWI1PW91/6-31G*) = -1084.18545285 a. u.
S5a_5R11S12S 9: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18849334 a. u.
Sa_5R11S12S 10: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18228246 a. u.

S5b 5S11S12S 1: SCF energy (PCM/mPW 1PW91/6-31G*) = -1084.18629387 a. u.
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S5b_5S11S12S_2: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18791705 a. u.

S5b_5S11S12S 3: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18759467 a. u.

S5b_5S11S12S_4: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18796802a. u.

S5b_5S11S12S_5: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18761750 a. u.

S5b_5S11S12S_6: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18735303 a. u.

S5b_5S11S12S 7: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18695579 a. u.

S5b_5S11S12S_8: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.18614398 a. u.

S5b_5S11S12S 9: SCF energy (PCM/mPW1PW91/6-31G*) = -1084.19250519 a. u.

Sb_5S11S12S_10: SCF energy (PCM/mPWI1PWO91/6-31G*) = -1084.18269693 a. u.

S5b 5S11S12S 11: SCF energy (PCM/mPW1PW91/6-31G*) =-1084.19269867 a. u.

Sb_5S11S12S_12: SCF energy (PCM/mPWI1PWO91/6-31G*) = -1084.18521306 a. u

12.9. DP4+ results obtained using experimental '*C data of compound 5 versus isomers

S5a-5b.

Functional Solvent? Basis Set
mPW1PW91 PCM 6-31G(d)

Type of Data
Shielding Tensors

Isomer 1 | Isomer 2 | Isomer 3 | Isomer 4 | Isomer 5 | Isomer 6
sDP4+ (H data) = = = = = =
sDP4+ (C data) 181.76% |4]18.24% = = = =

sDP4+ (all data) |:il‘|81. 76% |i]18.24% = = — =
uDP4+ (H data) = = = = = =
uDP4+ (C data) 97.89% |4 2.11% = = = =
uDP4+ (all data) 97.89% |4l 2.11% = = — =
DP4+ (H data) = = = = = —
DP4+ (C data) 99.52% |4 0.48% = = = =
DP4+ (all data) 99.52% |41 0.48% = = = -

13.TDDFT-ECD calculation

Conformational searches were done following the general protocols previously described for

DP4+ calculation. For the resulting geometries, ECD spectra were obtained by TDDFT calculations

performed with the same functional, basis set and solvent model as the energy optimization. Finally,

the Boltzmann-averaged ECD spectra of 3, 4, 5 was obtained with SpecDis1.62 software.

Re-optimized conformers of (6R, 118, 125)-3, (5S, 11R, 12R)-4 and (5S, 11R, 12R)-5 calculated

at the B3LYP/6-311G(d,p) level with IEFPCM solvent model for acetonitrile.
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