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New Antibacterial Chloro-Containing Polyketides from the
Alga-Derived Fungus Asteromyces cruciatus KMM 4696

Abstract: Six new polyketides acrucipentyns A-F (1-6) were isolated from the alga-derived fungus
Asteromyces cruciatus KMM 4696. Their structures were established based on spectroscopic methods. The
absolute configurations of some compounds were assigned by the modified Mosher’s method, ROESY data
analysis as well as biogenetic considerations. Acrucipentyns A—E were identified to be the very first examples
of chlorine-containing asperpentyn-like compounds. The cytotoxic and antimicrobial activities of the isolated
compounds were examined. Acrucipentyns A-F were found as antimicrobial agents which inhibited sortase
A enzyme activity, bacterial growth and biofilm formation of Staphylococcus aureus and decreased LDH
release from human keratinocytes HaCaT in S. aureus skin infection in vitro model.

Keywords: Asteromyces cruciatus; marine fungi; secondary metabolites; polyketides; sortase A; chlore-
containing metabolites; Staphylococcus aureus; antibacterial activity; biofilm formation.



Content

EXPEFIMENTAL SECTION......c.oiiiiiieit et e e st e et e s re e aeanaesraenesneenreaneeas 5
Figure S1. CD SPECIIUM OF L ...ttt nn bbb 5
Figure S2. CD SPECIIUM OF 2 ...ttt b et 5
Figure S3. CD SPECIIUM OF 3 ...ttt e e st e reesae et enneenrs 6
Figure S4. CD SPECLIUM OF 4 .....viiie e te e reesaeeeenneenns 6
Figure S5. CD SPECIIUM OF 5 ...t 7
Figure SB6. CD SPECLIUM OF 6 ...c.veeiiiieiiee ettt re e ae e e nneenrs 7
Figure S7. UV SPECIIUM OF L ...c.oiiiiiie ettt reenae e snaens 8
Figure S8. UV SPECIIUM OF 2 .....veeie ettt te e re e nae e sneens 8
Figure SO. UV SPECIIUM OF 3 ... ettt bbb 9
Figure S10 UV SPECIIUM OF 4 ...ttt bbb 9
Figure S11. UV SPECIIUM OF 5 ....ooiiiiiiiieitseeee bbb 10
Figure S12. UV SPECIIUM OF B .....ooviiiiiiiiiiiieieeee sttt 10
Figure S13. *H NMR spectrum (700 MHz, DMSO-Us) OF L.......ccvovicieieiiiecee e 11
Figure S14. 3C NMR spectrum (176 MHz, DMSO-0s) OF 1 ......c.cevovverircreieeeeieeeeeeees e, 12
Figure S15. DEPT-135 NMR spectrum (176 MHz, DMSO-ds) OF 1 .....ccvovviiiiiiiiiie e 13
Figure S16. COSY-45 spectrum (700 MHz, DMSO-dg) OF L......cooviiiiiiiiiiiiinieeeee s 14
Figure S17. HSQC spectrum (700 MHz, DMSO-Ug) OF 1 ....ccuviiiiiiiiiieseieeeeeeee s 15
Figure S18. HMBC spectrum (700 MHz, DMSO-Ug) OF 1......ccoiiiiiiiiieiecieeeeeee s 16
Figure S19. ROESY spectrum (700 MHz, DMSO-ds) OF L......cccoiiiiiiiiiiiinierieeeee s 17
Figure S20. *H NMR spectrum (700 MHz, CDCl3) Of 1.....c.ccoovvviveiieieiceeeeee e, 18
Figure S21. 3C NMR spectrum (176 MHZz, CDCl3) Of L.......ccccoviviieiciiieieicieeee e, 19
Figure S22. HMBC spectrum (700 MHz, CDCI3) Of L........coiiiiiiiiiiece e 20
Figure S23. *H NMR spectrum (700 MHz, DMSO-Us) O 2.......c.cooviireieeiieceeeeeeeee e 21
Figure S24. 3C NMR spectrum (176 MHz, DMSO-0s) OF 2 ........oevvvvereeceeeeeerecee e, 22
Figure S25. DEPT-135 NMR spectrum (176 MHz, DMSO-de) OF 2 ......ccoiiiiiiiiicee e 23
Figure S26. COSY-45 spectrum (700 MHz, DMSO-0g) OF 2......ccooiiiiiiiiiiiieiee e 24
Figure S27. HSQC spectrum (700 MHz, DMSO-Ug) OF 2 .....c.ooiiiiiiieieieeseeeee s 25
Figure S28. HMBC spectrum (700 MHz, DMSO-Ug) O 2......ccviiiiiiiieieic s 26
Figure S29. ROESY spectrum (700 MHz, DMSO-d6) Of 2........cccociiiiiiieeceece e 27
Figure S30. *H NMR spectrum (700 MHz, acetone-ae) 0f 3..........ccccovueveveriemceeeeeeecee e 28
Figure S31. 3C NMR spectrum (75 MHz, acetone-ts) 0f 3.......c.ccovevevevceerieeeseceeeee e, 29
Figure S32. COSY-45 spectrum (700 MHz, acetone-ds) 0f 3 ........ccciiiiiiiiiieniee e 30
Figure S33. HSQC spectrum (700 MHz, acetone-ds) OF 3 ........oooieiiiiiiieeceee e 31
Figure S34. HMBC spectrum (700 MHz, acetone-de) 0f 3 .........ccoeiviiiiriiniicees e 32
Figure S35. ROESY spectrum (700 MHz, acetone-ds) 0F 3........ccoiiiiiiiiiiiiieee e 33
Figure S36. *H NMR spectrum (500 MHz, DMSO-0g) OF 4..........ccccoovuevriererieeieieeeeeee e, 34
Figure S37. 13C NMR spectrum (125 MHz, DMSO-0s) 0F 4 ........c.coovveveiceeiceesece e, 35
Figure S38. DEPT-135 NMR spectrum (125 MHz, DMSO-ds) 0F 4 ........ccovviiiiiiiieeeece e, 36
Figure S39. COSY-45 spectrum (500 MHz, DMSO-s) OF 4......ccooiiiiiiiiieiiesiee e 37
Figure S40. HSQC spectrum (500 MHz, DMSO-Ug) OF4 ......c.ooiiiiiiieieieeeeeee s 38
Figure S41. HMBC spectrum (500 MHz, DMSO-Ug) OF 4 ......ocviiiiiiiiceeeeee e 39


file:///F:/YandexDisk/Олеся/алкалоид/Penicillum/P.%20dimorphosporum/Alkaloids_suppl%20material.docx%23_Toc527371706
file:///F:/YandexDisk/Олеся/алкалоид/Penicillum/P.%20dimorphosporum/Alkaloids_suppl%20material.docx%23_Toc527371706
file:///F:/YandexDisk/Олеся/алкалоид/Penicillum/P.%20dimorphosporum/Alkaloids_suppl%20material.docx%23_Toc527371706
file:///F:/YandexDisk/Олеся/алкалоид/Penicillum/P.%20dimorphosporum/Alkaloids_suppl%20material.docx%23_Toc527371706
file:///F:/YandexDisk/Олеся/алкалоид/Penicillum/P.%20dimorphosporum/Alkaloids_suppl%20material.docx%23_Toc527371706
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727

Figure S42. ROESY spectrum (500 MHz, DMSO-0g) OF 4.......ccooeiiiiieii e 40

Figure S43. 'H NMR spectrum (500 MHz, DMSO-0g) OF 5.......cocevivevicieiiecieeeee e, 41
Figure S44. 13C NMR spectrum (125 MHz, DMSO-0s) 0F 5 ........cevviveviicieiiecieeeee e, 42
Figure S45. DEPT-135 NMR spectrum (125 MHz, DMSO-dg) OF 5 ...ocvoiiiiviiiieicicecc e 43
Figure S46. COSY-45 spectrum (500 MHz, DMSO-dg) OF 5......cooiiiiiiiiiiiieece e 44
Figure S47. HSQC spectrum (500 MHz, DMSO-0g) OF 5.....oovviiiiiiiiiieceeeeee e 45
Figure S48. HMBC spectrum (500 MHz, DMSO-0e) OF 5.....cooiiiiiiiiiieciseeeeee e 46
Figure S49. ROESY spectrum (500 MHz, DMSO-dg) OF 5.......coiiiiiiiiieiiiceee e 47
Figure S50. *H NMR spectrum (500 MHZ, CDCl3) Of 6.......ccccevivrirereriieieeie e, 48
Figure S51. 13C NMR spectrum (125 MHz, CDCl3) Of 6.......ccccoveveiireiiicieiceeeee e, 49
Figure S52. DEPT-135 NMR spectrum (125 MHz, CDCI3) OF 6.......ccceviiiiiieiieiecie e 50
Figure S53. COSY-45 spectrum (500 MH2z, CDCI3) OF 6 .......ccoviiiiiieieicceeeee s 51
Figure S54. HSQC spectrum (500 MHZz, CDCI3) OF B.......cccoiiiiiieieieieseeeeeee s 52
Figure S55. HMBC spectrum (500 MHz, CDCI3) O B........cceoiiiiieiiiieicine e 53
Figure S56. NOESY spectrum (500 MHZz, CDCI3) OF 6 .......cocoviiiieiiiiiieine e 54
Figure S57. *H NMR spectrum (500 MHz, acetone-de) 0f 1a..........ccccevevvviemreuereiieccreeeieeeseeie s 55
Figure S58. 3C NMR spectrum (125 MHz, acetone-as) Of 1a........c.ccevvveeerieeeierecreieeeeseeeeseeeieneen, 56
Figure S59. 'H NMR spectrum (500 MHz, acetone-de) 0f 1a-1.........cccecevevvviuerereiieiecieeeieeeseie s 57
Figure S60. COSY-45 spectrum (500 MHz, acetone-de) Of 1a-1.......c..ccoevvniiiiniinineieneeciens 58
Figure S61. *H NMR spectrum (500 MHz, acetone-ds) 0f 18-2..........cccoeeeuevviereriererieeieseeeeeeeeie e, 59
Figure S62. COSY-45 spectrum (500 MHz, acetone-de) Of 18-2..........cccceovviriiniiniieinineecees 60
Figure S63. *H NMR spectrum (700 MHz, acetone-ds) 0f 4a.........ccevuvieireeeienirenesieessse e, 61
Figure S64. 3C NMR spectrum (125 MHz, acetone-as) Of 4a..........ccevvvueveveeiereceeieeeeseeeeeeeeienen, 62
Figure S65. Viability of the cells exposed to the investigated compounds for 72 h. Viability was
measured using MTT assay and normalized to control................ooooiiiiiiiiiiii e, 63
Figure S66. Microphotographies of the cells exposed to the investigated compounds for 72 h.
Viability was measured using MTT assay and normalized to control.......................c.oooein 63


file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727
file:///C:/Users/Laboratory%20L916/YandexDisk/Олеся/алкалоид/Acremonium%20striatisporum/Virescenosides_suppl%20material.docx%23_Toc527371727

Experimental Section

04

XYY 1O S S O N SR U O RO S N

0.2

0.1

Delta Epsilon
i

-0.1
0.2
T LB
04 ' : ' ' : ' ' : ' '
200 220 240 260 280 300 320 340 360 330 400
Vwavelaength {(nmj)
Figure S1. CD spectrum of 1
1
I L I
06 b
c 2 A
e s e S e ST S ST
iy : : : : : : : : : :
ol
LL | | e | e e e e | :
R [ I A A T [ A A A
+ ' ' ' ' . '
0
O o e b e e el e
L e e
S RS SRS SOSN URRR SORNE SRS SIS S
200 220 240 260 280 300 320 240 360 380

Figure S2. CD spectrum of 2

Wavelength {(nm)



02

-0.2

-04

Delta Epsilon

-06

-0.8

200 220 240 260 280 200 320 240 360 380 400
Vwavelength (nm)

Figure S3. CD spectrum of 3

2

Delta Epsilon

200 220 240 260 280 300 320 340 260 380 400
Vwavelength (nm)

Figure S4. CD spectrum of 4



c
ke
T
o
L
g .
0
O
4
5

200 220 240 260 280 200 320 240 360 380 400
Vwavelength (nm)

Figure S5. CD spectrum of 5

2
1
0
C
0
g
o
W
g
0
O
-3
-4
-5

200 220 240 260 280 300 320 340 360 3380 400
Vivavelength (nm)

Figure S6. CD spectrum of 6



08

0.7

08

05

0.4

0.3

Absorbance (AL

0z

0.1

.........................................................................................................

Vwavelength (nm)

Figure S7. UV spectrum of 1

1

09

03

07

08

05

0.4

03

Absorbance (AL

0.2

0.1

Vwavelength (nm)

Figure S8. UV spectrum of 2



0.6

0.5

0.4

0.3

Absorbance (AL))

0.2

0.1

Figure S9

1
09
08
07
085
0.5

0.4

Absorbance (AL

03

0.2

0.1

200 220 240 260 280 300 320 340 260 380 400
VWwavelength (nm)

. UV spectrum of 3

VWwavelength (nm)

Figure S10. UV spectrum of 4



18

18

14

1.2

0.8

Absorbance (AL

08

0.4

02

200 220 240 260 280 200 320 340 260 380 400
Vwavelength (nm)

Figure S11. UV spectrum of 5

1.4

1.2

08

0.6

Absorbance (AL

0.4

0z

———————————————————————————————————————————————————————————————————————————————————————————————————————

—————————————————————————————————————————————————————————————————————————————————————————————————————

........................................................................................................

320 340 260 380 400
Vwavelength (nm)

Figure S12. UV spectrum of 6

10



oy o ON =D o ooy = o) N ) ™M WO o

QO =P Y U & e I | e [Ep] N [V Lo

— — O O N O Oy OO L) N = [ T O

PR e . . . . . .

W oS = sren o ™ ™ ™ — Current Data Parametors
WAME Rcter-%d
EHPNO 1
PROCNO 1
F2 - Reguisition Parameters
Date_ 20210226
Time 16,16 h
INSTRUM spect
PROBHD Z112726_0001 |
FULFROG zZg20

22768

SOLVENT DMSO
we 32
Dg 4
BWH 11160,714 Hz
FPIDRES 0.6811%6 Hz
BQ 1.4680064 sec
EG 203
DW 44.800 usee
DE 6.50 uses
TE 30z2.% K
D1 2.,00000000 se
TDO 4
SFO1 T700.0053%00 MHz
Nuc1
PO 4.20 ussc
Fl 12,60 usec
FLW1 5. 21100082 W
FZ - Processing paramstsrs
BT
BF FO0.000012% MHz
WoW EM
BSB a
LB 0 .30 Hz
FB 0
PC 8.00

JUUU“J( M\\ PR S ) N

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 pPpm
2315l3

[ c
Figure S13. *H NMR spectrum (700 MHz, DMSO-d6) of 1

11



—126.75

—— 120.68

—91.13

—81.72

_—71.87

65.74

— 38.50

— 33.08
— 28,52

——23.47

Current Data Faramsters

NAME Bster—9d
EXPMNO 11
PROCHO 1

F2 - Roquisition Parameters
Date_ 20210227
Time 11.56 h
INSTRUM speot
PROEED  2112726_0001 {
PULPROG zgpg30

TD 327468
SOLVENT DMEO

ne 2659

D 2

SWH 42613.637 Hz
FIDRES 2.600930 Hz
X 0.3844779 sea
RG 203

oW 11.733 usec
DE 6.50 usec
TE 308.5 K
Dl 1.50000000 s=c
D1l 0.03000000 sec
TDO 4096

SFOL 176.03532807 MHz
MuUCcl 1zc

FO 3.50 us=c
Pl 10.50 usec
PLWL 35.48099899 W
sFo2 700.0035000 MHz
MUC2 1H
CPDERZ([2 waltzlé
PCRD2 70.00 ussc
PLWZ 39.81100082 W
PLW1Z 1.43718995 W
PLWLZ 0.83929998 W
F2 - Processing paramstsrs
ST 65536

sF 176.0152427 MHz
WDW M

S8EB o

LB 3.00 Hz
GE 0

pe 1.30

I I I I I
220 200 180 160 140
Figure S14. 3C NMR spectrum (176 MHz, DMSO-d6) of 1

|
120

|
100

80

60

40

20

ppm

12



—120.78

—71.%4
—70.29
T 68.25
——65.84

40,09
39.97
39.85
39.73
39.61

— 33.18

—28.62

—23.57

Current Data Paramesters

NAME Aster—gd

EHPNO 75

PROCNG 1

F2 - Requisition Parameters

Date_ 20210227

Tims 17.06 h

INSTRUM spect

PROBHD 2112726 0001 ¢

PULPROG deptspl135

bas) 65536

SOLVENT DHEO
1168

DE 2

SUH 29761.904 Hz

FIDRES ©.204261 Hz

a0 1.1010042 sec

RG 2oz

ow 16.800 usez

DE 6.50 usec

TE 308.4 K

CNSTZ 145.0000000

D1 2.00000000 see

D2 0.00344828 sec

D1z 0.00002000 sec

DO 4096

grol 176.020100% MHz

NUCL

Pl 10.50 usec

rlz 2000.00 usec

PLWO ow

LWL 35.48099250 W

SPNAM[S5] Crp2ocomp .4

SPORLS ©.500

SPOFFES 0 Hz

SPUS 7.96899986 W

SFoz 700.0028000 MHz

Nucz

CPDPRG[2 waltzl6

Pa 12.30 usec

Pa 26.60 usee

PCEDZ 70.00 usee

FLUZ 29.21100082 W

PLU1Z 1.42719985 W

F2 - Processing paramstsrs

81 65536

£F 176.0152256 MHz

WDH EM

SR o

LE 7.00 Hz

GB 0

BC 1.00

160 150 140 130 120 110 100 90
Figure S15. DEPT-135 NMR spectrum (176 MHz, DMSO-d6) of 1

80

70

60

50

40

30

20

10 ppm

13



: 1.0
: 1.5
- 0 [] -] K _J L
- ' & i
— * 2.0
e : o+ 2.5
¢ o 3.0
B i - 3.5
° P : - I
L J a & . - -
@ - __4.0
4.5
& ° - t i
» - ; —5.0
: ] [
— : 5.5

I I I I
55 5.0 4.5 4.0
Figure S16. COSY-45 spectrum (700 MHz, DMSO-d6) of 1

Current Data Parameters

ppmpkocno

HAME Rater—-%d
EXPNO 21

1
F2 — Bcquisition Paramsters
Date_ 20210227
Time 12.03 h
INSTEUM speot
PROBED  £112726_0001 (
PULPROG cosygpaf
™D 2048
SOLVENT DM20
s 4
D3 a
SWH 2846.154 Hz
FIDRES 3.756010 H=z
O 0.2662400 ssc
RG 203
oW 120.000 usec
DE 6.50 usec
TE 307.7 K
Do 0.00000300 ssc
Dl 1.20000005 see
D13 0.00000400 sec
D16 0.00020000 sec
o 0.00026000 sec
SPARSELL ]

1
sFol 700.0022622 MHzZ
NMUcl 1H
PO 12.60 usec
Pl 12.60 usec
PLWl 29,21100082 W
GEHAM[1] SINE.100
GPal 10.00 &
Pls 1000.00 usec
Fl - Acquisition parameters
TD 64
sFol 700.0023 MHz
FIDRES 120,192307 Hz
W 5.494 ppm
FnMODE QF
FZ - Processing paramsters
ST 2048
sF 700.000012% MHz
WDW $INE
588 0
LB 0 Hz
GB e}
pc 1.00
Fl - Processing paramsters
&I 2048
Mcz oF
sF 700.0000132 MHz
WDW SINE
S3B e}
LB 0 H=z
@B o
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Figure S17. HSQC spectrum (700 MHz, DMSO-d6) of 1

Ppm

current Data Parameters

HNRME heter-9d
EXPNO 22
FROCHO 1
F2 - Bequisitien Paramatars
Date_ 20210227
Time 12.11 h
INSTRUM apae
PROBHD  2112726_0001 [
FULFROC hzgegpph
™ 1024
SOLVENT pHso
N )
ps 16
=WH 3846.154 Hz
FIDRES 7.51201% H=z
o 6.1331200 sae
Re 202
Dw 130.000 usac
DE £.50 uses
TE 08.2 K
CNST2 145. 0060000
Do 0.00000300 sas
Dl 1.50000000 2ac
Da 0.00172414 ses
D11 0.03000000 2ec
Dl§ 0.00020000 sas
N0 0.00001670 sas
SPRRSELI o
TDav 1
sFO1 700.0022622 MHz
Nuel 1
Fl 12.60 usec
P2 .20 usec
PLWL 9.81100082 W
=FO2 176.0301003 MHz
nuc2 L
CPDERG[2 garpd
P3 10.70 usec
Pl 21.40 uze«
PCPD2 .00 usec
PLW2 3548069808 W
FLW1Z 1.34290004 W
GPMEM[1] SINE.100

20 ]
GPMEM[2] SINE.100
GPE2 30.00 %
CPNBM[3] SINE.100
GPEd 20,10 %
Fl§ 1000.00 usec

Fl - Boguisition parameters
™D 64

SFO1 176.0201 MH=
FIDRES $35. 628723 H=
) 170.085 ppm
FAMODE TPPI

F2 - Processing parametara
a1 048

SE 700.0000122 MH=
wDw QSINE

EEE 2z

LB Hz

CE

P 2.00

Fl - Processing peramsters
sI 1024

M2 TFFI

=F 176.0153002 MHz
wDw SINE

EEE 2z

LB Hz

CE

15
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Figure S18.

T
4.0 3.5 3.0

HMBC spectrum (700 MHz, DMSO-d6) of 1

PpPmM

Current Data Parameters

NAME Aster—9d
EXFNO 24
PROCHO 1

F2 - Acquisition Parameters
Date_ 20210227

Time 13.36 h
INSTRUM spect
FROEHD £ll2726_0001 (
PULPROG hmbegplpndgf

™ 2048
SOLVENT DMEO

=] 32

D& lg

SWH 2846.154 Hz
FIDRES 2.756010 Hz
AQ 0.2662400 zec
R 203

= 130.000 usee
DE 6.50 ussc
TE 08.0 K
CHSTZ 145,0000000
CHETL? 2.0000000

Do 0.00000300 see
Dl 1.50000000 sec
D2 0.00344828 sec
D& 0.06250000 zec
Dlé 0.00020000 sec
o 0.00001420 sec
SPRRSELT 0

TDaw 1

2Fol TO0,0022622 MHZ
Nucl in

Pl 12.60 usec
B2 25.20 usec
PLWL 29.81100082 W
BF0Z 176.0327405 MHz
NUCz 13c

B3 10.70 usec
BLWZ 35.48099899 W
GENAM[1] SINE.100
GFZ1 50.00 %
GPNAM[2] SINE.100
GELE 20.00 %
GENAM[3] SINE.100
GFL3 40.10 &
Flé 1000.00 usec
Fl - Acquisition paramsters
D

STOL 176.0327 MHz
TIDRES 550.176086 Hz
W 200,027 ppm
FuMODE oF

FZ - Processing parameters
BT 2048

&F £33, 9999897 MHzZ
WowW QSINE

888 E

1B 0 Hz

B 0

B 2.00

Fl - Processing parameters
ST 1024

M2 ar

&F 17¢.0152252 MHz
WDW SINE

88B 0

1B 0 Hz

B 0

16
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Current Data Parametesrs

HAME Aster—9d
EXPNO 23
PROCHO 1

P2 — Bequisition Parameters
Date_ 20210227
Time 12.27 h
INSTRUM peot
PROBHD  z112726_0001 (
PULPROG roeayph.2

o 2048
SOLVENT DMEO

we )

De 1é

EWH 3846.154 Hz
FIDRES 3.756010 Hz
RO 0.2662400 sec
RG 4

o 130.000 usec
DB 6.50 usec
TE 307.9 K
DO 0.00011798 sec
Dl 1.50000000 see
D12 0.00002000 sec
o 0.00026000 sse
L4 649

P15 200000.00 ussc
Thav 1

sFol 700.0022622 MHz
HUSl 1E

Pl 12.60 usec
P25 154.00 usec
PLWL 39.21100082 W
PLW27 1.06559998 W
Fl — Requisition parameters
TD

sFol 700.0023 MHz
FIDRES 30,048077 Hz
s 5.494 ppm
FnMODE TPPT

F2 - Processing paramsters
EI 2048

aF 700.0000124 MHz
WoW SINE

23B 2

LB 0 Hz

GB o

pC 2.00

Fl — Processing parameters
s 1024

MC2 TPPT

sF 700.000011% MAz
wWowW SINE

33B 2

LE 0 Hz

GE 0

17
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Current Data Paramsters
MEME

Bster-g
EXFNO 1
PROCNO 1
F2 - Aeguisition Parameters
Date_ 20210211
Tims 14.53 h
INSTRUM spect
PROBHD  Z112726_0001
FULFROG zg20
D 32768
SOLVENT cDelz
Ng E
D8 2
SWH 11160.714 Hz
FIDRER 0.681186 Hz
a0 1.4680084 sec
RG 203
oW 44,800 ussc
DE 6.50 usec
TE 303.0 K
D1 £.,00000000 see
TDO 1
SFO1 700.,0058800 MHz
NUe1 1H
EO 4.20 usee
Pl 12.60 ussc
FLW1 29.21100082 W
F2 - Processing parameters
SI 32768
gF 700.,0000178 MHz
WoW EM
S8B o
LE 0.20 Hz
GE o
po 1.00

gy R

Figure S20. *H NMR spectrum (700 MHz, CDCls) of 1

@)
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—126.48

—121.85

— 87.53

77.18
77.00
76.81

_—"T71.7%

69.56
66.53
66.42

— 31.41

T 25.18
——23.65

Current Data Parameters

HAME Rster-9
EXPNOQ 1L
PROCNO 1

F2 - Reguisition Parameters
Date_ 20210212

Time 15.21 h
THETRUM spect
FPROBHD Z2llz7z26_0001 ¢
PULPROG zgpg30

D 32768
SOLVENT cocl3

ms 1935

Ds 2

EWH 42613%.637 Hz
FIDRES 2.600930 Hz
AQ 0.384477% =z=c
RG 203

DW 11.733 usec
DE 6.50 ussec
TE 303.4 K
Dl 1.50000000 sec
D11l 0.03000000 sec
TDO 4096

SFOL 176.0353807 MH=z
HUCL 13¢

PO 3.50 usec
Pl 10.50 use=c
PLWL 35.428095299 W
BFO2 T700.0035000 MHz
HUc: 1H
CPDPRG([2 waltzlé
PCFD2 70.00 usec
PLW2 35.81100082 W
PLWlZ 1.43719995 W
PLW13 0.83929958 W
F2 - Processing paramsters
&T 65536

SF 176.0151411 MHz
WO

228 0

1B 1.50 Hz
GEB 0

PC l.00

! I ! I ! I ! I ! l
220 200 180 160 140
Figure S21. 3C NMR spectrum (176 MHz, CDCls) of 1
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Figure S22. HMBC spectrum (700 MHz, CDCls) of 1

200

Current Data Parameters

NAME Aster—9
EXFHO 24
PROCHO 1

F2 - Acquisition Parameters
Date_ 20210212

Time 21.35 h
INSTRUM spect
PROBHD  Z112726_000L1 ¢
PULPROG hubegplpndgf

™D 2048
SOLVENT CDClE

N8 1z8

D& 16

2WH 55%7.015 Hz
FIDRES 5.465835 Hz
g 0.1826547 sec
RG 203

oW 29.333 usec
DE 6.50 usec
TE 302.9 K
CHETZ 145,0000000
CHST13 2.0000000

oo 0.00000300 ssc
D1 1.50000000 s=c
D2 0.00344828 s=c
D& 0.06250000 sec
Dlé 0.00020000 sec
fatie) 0.00001420 see
SPRRSELT o
TDav 1

2ol TO0.0031686 MHz
Nucl 1K

Pl 12.60 usec
P2 25,20 usse
BLWL 39.81100082 W
SF02 176.0327405 MHz
NUC2 13¢

F3 10.70 nsec
PLWZ 35.48085899 W
GEMAM[1] SINE.100
GPZL 50.00 &
GPNAM[2] SINE.100
GFR2 30.00 &
GEMAM[2] SINE.100
GPL3 40.10 %
rlé 1000.00 usec
Fl - Acquisition parameters
D

2rol 176.0327 MHz
FIDRES 550.176086 Hz
B 200.027 ppn
FnMODE oF

FZ - Processing paramsters
2L

ar TO0,0000170 MHz
Wow 08 INE

888 3

LB 0 Hz

GB 0

FC 2.00

Fl - Processing parameters
ar 102

M2 oF

27 176.0151411 MHz
WowW SINE

288 0

LB 0 Hz

GB 0

20
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NAME BABster—-35d
EXPHO 5
PROCHO 1
F2 - Acquisition Parameters
Date_ 20210515
Time 10.21 h
INETRUM aspect
FPROBHD Zll2726_0001
PFULPROG zZg
D 22768
ROLVENT DMao
N 1
Da o
BWH 5208.323 Hz
FIDRES 0,3172%1 Hz
B 3.,1457z281 =sec
RG 121
DWW 96.000 usec
DE 6.50 usec
TE 20R.1 K
Dl 0 sec
DO 1
arol FO0.0024108 MH=z
NUC1 1H
El 12.40 usec
FLWL 25.81100082 W
F2 — Proceszing paramsters
2L 32768
BE TOO.0000130 MHz
WDW =M
=3B o
1B -2.50 Hz
B 0.08
FC 4,00

T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 ppm

3l [E7 (28] il & 32l

Figure S23. *H NMR spectrum (700 MHz, DMSO-d6) of 2
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—120.69
— 91.76

— 81.75

— 72.53
—68.73
—66.17
T 64.00

— 39.50

—— 33.42
—— 30.33

——23.50

Current Data Parameters
HAME Aster-354d
EXPHNO 24
PROCHO 1

F2 — Bcquisition Parameters
Date_ 20210515
Time 15.58 h
INSTRUM =p=ct
PROEHD  2112726_0001 (
PULFROG Z9pg

TD 32768
SOLVENT DMEO

e lz23

D3 2

EWH 42613.637 Hz
FIDRES 2.600930 Hz
20 0.3844779 s=c
RG 202

D 11.733 usec
DE 6.50 usec
TE 308.3 K
ol 2.00000000 see
Dll 0.03000000 sec
DO iz8
SFOL 176.0353807 MHz
nucL 13¢

Pl 5.25 usec
PLWL 35.48099850 W
sFO2 700.0035000 MHz
nues b §
CPDPRG[2 waltzl6
PCPDZ 70.00 usec
PLWZ 35.81100082 W
PLW1Z 1.43716595 W
PLW13 0.83529998 W
FZ — Procsssing paramstsrs
ST 65536

sF 176.0152421 MAZ
WDW EM

S8B o

LB 1.50 Hz
GB o

PC 1.30

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90
Figure S24. 13C NMR spectrum (176 MHz, DMSO-d6) of 2
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122.86

— 74.70
—70.¢1
T 68.34

‘

42.03

42.15
41.91
41.79
41.67
35.57
32.49
——25.6%

Current Data Paramsters

HAME Aster-35d
EXPNO 75
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210515
Time 10.40 h
INSTRUM spect
PROBHD  z112726_0001 ¢
PULPROG deptl35
22768
SOLVENT DM2O
Ns 268
D2 32
SWE 42612627 Hz
FIDRES 2.60039320 Hz
O 0.3844779 sec
RG 3
oW 11.722 ussc
DE 6.50 usec
TE 208.1 K
crnsT2 145.0000000
Dl 2,00000000 sec
D2 0.00344828 sec
Dlz 0.00002000 sec
DO 128
sFol 176.0353207 MHz
MUCL 13c
Pl 10.50 usec
P2 21.00 usec
PLWL 35.48099859% W
sFoz 700.0035000 MHz
nvcz 1H
CPDPRG[2 waltzlé
p3 13.20 ussc
P4 26.60 usec
PCPDZ 70.00 ussc
PLW2 39.81100082 W
PLWlZ 1.43719995 W
F2 - Processing paramesters
65536
176,014861% MEz
1.50 Hz
1.30

T T T T T T
220 200 180 160 140 120

Figure S25. DEPT-135 NMR spectrum (176 MHz, DMSO-d6) of 2
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Current Data FParameters

MNAME Aster-35d
EXPNO 21
PROCHO 1
F2 - Boquisition Parameters
Date_ 20210515
Time 10.47 n
INSTRUM spect
FROBHD  £112726_0001
PULPROG cosygpaf
™ 2048
EOLVENT DHED
ws 16
D& :
SWH 5208.333 Hz
; FIDRES 5.086263 Hz
B L 20 0.1966080 sec
w« . RG 203
i _1_5 DN 46,000 usec
8 & 8@ F DE 5.50 unsec
F TE 307.3 K
L s L] § Do 0.00000300 sec
o ‘ﬁ' Dl 1.20000005 sec
D13 0.00000400 sec
D16 0.00020000 sec
™o 0.00019200 sec
SPARSELT 0
TDhawv 1
sFO1 700.0024109 MHz
NUCl 1H
PO 12,60 unsec
131 12,60 usec
PLW1 39.81100082 W
= g GPNAM[1] SIME.100
cral 10.00 %
P16 1000.00 usec
Fl - hequisition parameters
TD 1z8
sFol 700.0024 MEz
.4 FIDRES 81.380211 Hz
T W 7.440 ppm
FnMCDE QF
4
P F2 - Processing parameters
. sT 2048
8 2 SF 700.0000120 MHz
a ‘o WDW SINE
° . # SS5B
LE Hz
1 § 2 GB
pe 1.00
& -~ 3
- Fl - Processing parameters
sT 2048
MC2 QF
SE 700.0000130 MHzZ
WDW STINE
28B
@ - LB Hz
GB
3 . -
— +
J . .

——
5.5 5.0 4.5 4.0 3.5
Figure S26. COSY-45 spectrum (700 MHz, DMSO-d6) of 2
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Figure S27. HSQC spectrum (700 MHz, DMSO-d6) of 2
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Current Data Parameters

HAME Aster-35d
EXPNO 22
PROCHO 1

F2 - Roquisition Parameters
Date_ 20210515

Time 11.37 h
INSTRUM spect
PROBHD  2112726_0001 (
PULPROG hsgegpph

pye) loz24
SOLVENT DM0

Ne 24

Ds le

EWH 5208.333 Hz
FIDRES 10.172526 Hz
AQ 0.0983040 sec
R& 203

o $6.000 usec
DE 6.50 ussc
TE 308.3 K
CHSI2 145,0000000

Do 0.00000300 zec
D1 1.50000000 sec
D4 0.00172414 sec
D1l 0.03000000 see
Dlé 0.00020000 sec
™o 0.00001920 sec
SPRRSELI 0

TDav 1

SFOL 700.0024109 MHz
HUCL

Pl 12.60 ussc
P2 25.20 uszec
PLWL 39,21100082 W
aFoz 176.0281588 MHz
nucz 13¢
CPDERSG[2 garpd

P3 10,70 usec
Pd 21.40 usec
PCPD2 55.00 usec
PLW2 35.4805529% W
PLWLZ 1.34290004 W
GENAM[1] SINE.100
GPZ1 20.00 &
GENAM[2] 2INE.100

GPLZ 30.00 %
GENAM[3] SINE.100
GPEZ3 20.10 %
Pls 1000.00 usec
Fl - Roquisition paramsters
pye) &4

SFOLl 176.,0282 MHZ
FIDRES 213.802063 Hz
B 147.940 ppm
FnMODE TPEI

F2 - Processing parameters
aT 2048

aF 700.0000130 MH=z
wDW QSINE

S8E 2

LE 0 Hz

GE 0

PC 2,00

Fl - Processing parameters
sI 1024

Moz TPFI

EF 176.0151411 MHz
WD SINE

S8E 2

LE 0 Hz

GE 0
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HMBC spectrum (700 MHz, DMSO-d6) of 2

ppm

Current Data FParamsters

MAME Bster-35d
BXPNO 25
PROCHG 1

F2 - Rocguisition Paramsters
Date_ 20210515
Time lg.1lz2 b
INSTRUM spect
PROBHD  Z112726_0001 (
PULPROG hmbegplpndgf

TD 2048
SOLVENT DMEO

He 128

D& le

HSWH 5208.333 Hz
FIDRES 5.086263 Hz
AQ 0.1966080 s=c
RG 203

DW 26.000 usec
DE 6.50 usec
TE 307.9 K
cHET2 145.0000000
CHST1Z 5.0000000

DO 0.00000300 sec
DL 1.50000000 see
Dz 0.00344828 sec
D6 0.10000000 see
Dl6 0.00020000 see
INo 0.00001890 s=c
SPRRSELI 0
TDav 1

SFOL 700.0024109 MHz
HUCL 1m

Pl 12.60 usec
p2 25.20 usec
PLWl 28,81100082 W
aro2 176.0283510 MHz
nucz 13c

P2 10.70 uses
PLWZ 35.48099299 W
GPNAM[1] SINE.100
GPZ1 50.00 §
GPHAM[2] SINE.100
GPE2 30.00 §
GPNAM[3] SINE.100
GPZ3 40.10 %
Ple 1000.00 usss
Fl - Reguisition parameters
D

SFOL 176.0284 MHz
FIDRES 206.679901 Hz
W 150.288 ppm
FnMODE oF

F2 - Processing parameters
aT 2048

SF 700.0000130 MHz
WDW QSINE

8B 3

LE Hz

GE

pe 2.00

Fl - Processing paramsters
ST 1024

Moz oF

&F 176.0152516 MHz
WD SINE

SSE

LE Hz

GE

26
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Figure S29. ROESY spectrum (700 MHz, DMSO-d6) of 2
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Current Data Paramsters

NEME Rster-3sd
EXPNO 23
PROCNO 1

F2 - Acquisition Parameters
Date_ 20210515
Time 12.1% b
INSTRUM spect
PROBHD  Z112726_0001 |
PULPROG roesyph.z

D 2048
SOLVENT DMEO

NS 16

DS 16

SWHE 5208.232 Hz
FIDRES 5.086263 Hz
aQ 0.1966080 sec
RG 2.2

oW 96,000 usee
DE 6.50 usec
TE 307.8 K
Do 0.00008398 sec
D1 Z.00000000 sec
D1z 0.00002000 sec
NG 0.00019200 sec
L4 277

P15 270000.00 usee
TDav 1

EFO1 700.0024109 MHEz
NUC1

P1 12,60 uses
PzS 154,00 usec
PLH1 39.81100082 W
PLWZ7 1.06598998 W

F1 - Bequisiticn parameters
D

sFO1
FIDRES
E

FnMODE

700.0024 MHz
40650105 Hz
7.440 ppm
TPEI

3_5F2 - Processing paramsters
sI

5.5

z048
SF TFOO.0000130 MHz
wou SINE

S8B 2

LB 0 Hz

GE o

PC 4.00

F1 - Processing paramsters
21 512

Moz TPPI

ST 7000000130 MHz
oW SINE

SSB z

LE 0 Hz

GE 0

ppm
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Current Data Parameters

NAME Rster-72-3
EXPITO 23
PROCNO 1

F2 - Requisition Parameters
Date_ 20210528
Time 16.25 h
INSTRUM spect
PROBED  z180728_0001 (
PULPROG zg30

™ 32763
SOLVEMT Acetone

He 19

D& 4

SWH 9433 .962 Hz
FIDRES 0.575803 Hz
D 1.7267040 sec
RG 119,64

Dw 53.000 usec
DE 6.50 usec
TE 303.3 K
DL 2.00000000 sec
D0 1

sFol 700.0045500 MHz
joiefel

PO 2,67 usee
Pl £.00 usec
PLWL 18.54100037 W
F2 - Processing paramsters
s 32763

sF 700.000011% MHz
wou M

BEEB Q

LE 0.30 Hz
GB 0

PC 4.00

W Jk ol

r-—rr 777yt
7.0 6.5 6.0 55 5.0 4.5 .0 3.5 0 25 2.0 1.5 ppm

4 A8 ARNE HA aE M

Figure S30. *H NMR spectrum (700 MHz, acetone-ds) of 3
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Current Data Parameters
NAME Bster-72-3
EXPNO 3330
PROCHO 1
F2 - Roquisition Paramsters
Date_ 20211002
Time 13.44
INSTRUM spect
FROEBHD 5 mm Dual 13c/
PULPROG 2gpg3 0
D 32768
SOLVENT Acetone
ne 54019
g 2
SWH 18115.941 Hz
FIDRES 0.552855 Hz
) 0.9043968 sec
RG 11585.2
ow 27.600 usec
DE 6.00 usec
TE 303.2 K
Dl 2.00000000 sec
di1 0.03000000 s=c
DELTA 1.89999998 sec
TDO 1536
CHANNEL £1
13¢
5.80 usec
-4.00 dB

75.4763978 MHz

=== = CHRNNEL f2 ==

CPDPRG([2 waltzlé
nucz 1H
PCERD2 $0.00 usec
PL2 -4.00 dB
PLlZ 20.00 4B
PL13 22.00 4B
sFO2 300.1312005 MHz
F2 - Processing paramsters
ST 65536

sF 75.4676790 MHz
woW EM

S8E 0

LE 2.00 Hz
GE 0

PC 1.30

! I j I ! I ! I ! I j I ! I ! I ! I ! I ! I ! I
220 200 180 160 140 120 100 80 60 40 20 ppm
Figure S31. *3C NMR spectrum (75 MHz, acetone-ds) of 3



I

. ppm

—1.0

1.5

—2.0

2.5

3.0

3.5

—4.0

—4.5

—5.0

— 5.5

T
5.5

T
5.0

T
4.5

T
4.0

T
3.5

Figure S32. COSY-45 spectrum (700 MHz, acetone-ds) of 3

ppm

current Data Parametera
NEME Bater—72-3

EXPNO 455
FROCHO 1

F2 - Boguisition Parameters
Date_ 20210827

Time 16.54 h
INSTRUM spect
FROEHD  ZL80723 0001 |
PULPROG coaygpyf

T 4056
SOLVENT Beetone

NS 14

Ds 8

=R 9433, 262 Hz
FIDRES 4.606427 Hz
g 0.2170880 sec
RG 191.01

W 52.000 usas
DE §.50 naes
T 303.2 K
Do 0.00000300 see
D1 2.00000000 sew
D13 0.00000400 sec
Dls 0.00020000 see
N0 0.00010600 sec
SPERSELT o
TDav 1

=FOl TOD. 0045500 MHz
Nuel

PO 4.00 nsec
Pl 8.00 naes
PLW1 1%.54100037 W
CENRM[1] STHE. 100

<Pzl 10,00 %
P15 1000.00 uees

Fl - Reguizition parameters
128

SFO1 700.0045 MH=

FIDRES 147.405655 Hz
12.477 ppm

FnMODE oF

F2 - Processing parametara

sI 2043

EF F00.0000103 MH=

WDW EINE

=8B o

LE 0 H=

B o

PC 1.00

Fl - Frocessing paramsters

=L 2

MCc2 E

SE 700.0000104 MH=

wow SINE

ssB o

1E 0 H=

B o

30
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Figure S33. HSQC spectrum (700 MHz, acetone-ds) of 3

200

Current Data Paramsters

NAME Aster-72-2
EXPNO 7030
PROCINO 1

F2 - Acquisition Parameters
Date_ 20210827
Time 12,13 h
INSTRUM speet
FPROBHD  Z180728_0001 |
PULPROG hsgeetgpsisp

™D 2048
SOLVENT Acetons

b 54

g 32

SWH 9433.962 Hz
FIDRES 9.212853 Hz
2Q 0.1085440 sec
RG 191.01

ow 53,000 uses
DE 6.50 ussc
TE 3053 K
CNETZ 145,0000000

Do 0.00000200 ss¢
D1 2.00000000 sec
D4 0.00172414 se¢
D11 0.02000000 sec
D16 0.00020000 see
D24 0.00023000 s
ING 0.00001250 sec
SPARSELI o
TDav 1
ZGOPTHE

SFOL 700.0045500 MHz
NUe1 1H

Pl £.00 usee
Pz 16.00 usee
P28 100000 uses
PLW1 18.54100037 W
SFOZ 176.0327405 MHz
nUcz 13¢
CPDPRG[2 bi_pSmisp_dsp.2

P3 15,00 usee
P4 30.00 usee
P14 500,00 usec
Pea 1500.00 usse
PLHO oW

PLHZ 116.81598565 W
PLW1Z £.68920040 W
SENEM[3] Crp20,0.5,20.1
SPORL3 0.500
SFOFFS2 0 Hz

SPU3 53,5470008% W
SENRM[14 Crpd2,1.5,20.2
SFOAL14 0.500
SPOFFE14 0 He

SPW14 22.48999977 W
SENAM[21 Crpdz,1.5,20.2
SPORL31 ©.500
SPOFTE21 © Hz

SFW31 5.62239%81 W
GENAM[1] SMIQL0.100
GPZ1 £0.00 %
GPNAM[2] SMEQ10.100
GPZZ 20.10 %
P16 1000.,00 usec

Fl - Acquisition paramsters
TD 128

SFOL 176.0327 MHz
FIDRES 578.703674 Hz
sW 210,289 ppm
FnMODE Echo-Entiecho

F2 - Prosessing paramsters
&1

8F 700.0000108 MHz
woW QEINE

S8B z

LE o Hz

GB o

PC 1.20

F1 - Processing paramsters
81 1024

Moz echo-antiecho

&F 176.0150418 MHz
woW SINE

SSEB z

LE o Hz

GEB o
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Figure S34. H-13C HMBC spectrum (700 MHz, acetone-ds) of 3
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Current Data Parameters

NAME Aster-72-3
EXPNO 2052
PROCHO 1

F2 - Requisition Parameters
Date_ 20210927

Time 23.11 h
INSTRUM spect
FROBHD Z180728_0001 ¢
PULBPROG hmbegplpndgf

™ 4098
SOLWENT Bcetons

pots) z2zd

Dg le

EWH 9433 .962 Hz
FIDRES 4.606427 Hz
AR 0.2170880 s=c
RG 131.01

oW 53,000 usec
DE 6.50 usec
TE 302.9 K
CHATZ 145.0000000
CHSTL3 5.0000000

Do 0,00000300 seo
Dl 2.00000000 sec
D2 0.00344828 sec
D& 0.10000000 zec
D16 0.00020000 sec
Imo 0.00001280 se<
SPARSELL 0

TDaw 1

2P0l 700,0045500 MHz
Hucl 1n

Pl 8.00 uses
P2 16,00 usee
PLWL 18.54100037 W
SFOZ 176.0344881 MHz
HUCz 13¢

p3 15.00 usec
PLW2 116.81999969 W
GPNAM[1] £M2Q10.100
GPEL 50.00 %
GPNAM[Z] SMEQlo.100

GPE2 30.00 %
GPNAM[2] &M3010.100
GPEZ 40.10 &
Plé 1000.00 uses

FL - Rcquisition parameters
D Sa

sFOl 176.0345 MHz
FIDRES 207.493530 Hz

W 220,122 ppm
FrMODE oF

F2 - Processing paramsters

ST 2048

2F F00,0000122 MHZ
WD Q8 INE

338 3

LE 0 Hz

GE 0

PC 2,00

Fl - Processing parameters

&T 1024

ez oF

sF 176.0150226 MHz
WD SINE

3B 0

LE 0 Hz

GE 0
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Figure S35. ROESY spectrum (700 MHz, acetone-ds) of 3
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Current Data Paramstsers

WAME Aster-72-3
EXPNO 6030
PRGCHG 1

F2 - Acquisition Farameters
Date_ 20210928
Time 16.2% h
INSTRUM spect
PRCBHD  2180728_0001 (
PULPRCE roesyph.2

D 4036
SOLVENT Acetone

ws 40

Ds 16

SWH 9433,962 Hz
FIDRES 4.606427 Hz
RO 0.2170830 sec
RG 2

DW 53.000 usec
DE 6.50 usec
TE 302.7 K
Do 0.00004331 sec
D1 2.79999995 sec
D1z 0.00002000 gec
ING 0.00010600 sec
L4 877

P15 270000,00 usec
TDav 1
SFOL 700,0045500 MHz
NUCl 1H

Pl 3.00 usec
P25 154,00 usec
PLWL 18.54100037 W
PLWZ27 0.20014000 W
Fl - Acquisition parameters
TD 512
EFOL 700,0045 MHz
FIDRES 36.851414 Hz
E 13.477 ppm
FnM&DE TPEI

F2 - Processing parameters
sI 4096

5F 700.0000120 MHz
WDW SINE

) 2

LE 0 Hz

GB a

PC 4.00

Fl - Processing parameters
ST 1loz4

MC2 TPFI

EF 700.0000102 MHz
WDH STHE

=15 2

LE 0 Hz

GB a
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NAME Aster-16d
EXPNO 40

F2 - Regquisition Paramsters

Date_ 20210417
Time 12.11 1
INSTRUM spect
PROEHD  L113652_0155 {
FULFROG zg

D 16384
SOLVENT DMR0

NE 1

Ds o

Ei:d 5547.337 Hz
FIDRES 0.677165 Hz
20 1.4767445 sec
BG 106,06

oH 30,133 usec
DE 6,50 usec
TE 308.1 K
D1 0.20000000 se¢
DO 1
SFol 500.1320268 MHz
NUe1 1H

Pl 11.65 usee
PLWL 15.84899598 W
T2 - Frocessing paramsters
21 655236

SF 500.1300147 MHz
WDW amM

8B o

LB -2.50 Hz
GEB 0.08

Fo 4.00

. lMu{. ok

T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 4. 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

TG

Figure S36. *H NMR spectrum (500 MHz, DMSO-ds) of 4
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Current Data Paramsters

NRME Bster-164d
EXPHO z00
PROCNG 1
Fz - Bequisition Parameters
Date_ 20210417
Time 12.02 h
INSTRUM spect
PROBHD 2113652 0155 {
FULFROG Zgpg20
TD 32762
SOLVENT DMEO
1845
Dg a
SuH 28761.904 Hz
FIDRES 1.816522 Hz
B 0.5505024 sec
RG 196.84
DW 16.800 ussc
DE £.50 usec
TE 308.2 K
Dl 1.50000000 sec
D11l 0.02000000 sec
TDO 4094
gFO1 125.7722511 MHz
U1 13¢
PO 4.03 usec
Pl 12.10 usee
PLW1 7943280866 W
BFOZ 500.1320005 MHz
nucz 1H
CEDERG[2 waltbzlé
PCPDZ 80,00 usec
PLWZ 15.84895%95%8 W
PLW1Z 0.28610001 W
PLW1Z 0.16906001 W

F2 - Processing parametsrs

gL 65526

SF 125.7578621 MHz
woW EM

s8B o

LB 2.00 Hz
GB [

BC 1.30

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Figure S37. *3C NMR spectrum (125 MHz, DMSO-ds) of 4
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Figure S38. DEPT-135 NMR spectrum (125 MHz, DMSO-ds) of 4
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Current Data FParameters

NAME Rster-16d
EXPHO 201
PROCNO 1

F2 - Acquisition Paramsters
Date_ 20210417
Time 18.09 h
INSTRUM peot
PROBED  Z113652_0155 {
PULBROG dept135

D 32768
SOLVENT DMEO

e 113

D& 32

SWH 29761.504 Hz
FIDRES 1.816522 Hz
I 0.5505024 sec
RG 156.84

oW 16.800 usec
DE 6.50 usec
B 308.1 K
CHATZ 145.0000000

DL 2.00000000 sec
Dz 0,00344828 sec
Dlz 0.00002000 sec
Do 4096
2FOL 125.7722511 MHz
Hucl 13c

Pl 12.10 usec
B2 24.20 ussc
PLWL 79.43299866 W
groz 500,1320005 MHz
NUC2 1H
CPDFRG([2 waltzld

3 11.65 usec
Pd 23,30 usee
PCFDZ 20,00 usec
PLWZ 15.84899998 W
PLWlZ 0.33610001 W
F2 - Processing parameters
&L 65536

SF 125.7578631 MHz
WoW

28E

LE 2.00 Hz
GE

e 1.30
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Figure S39. COSY-45 spectrum (500 MHz, DMSO-ds) of 4

¢urrent Data Parameters

NAME Aster-16d
EXPNO 200
PROCNO 1

F2 - Bequisition Parameters
Date_ 20210417
Tims 12.17 h
INSTRUM spect
PROBHD  Z113652_0155 |
PULFROG cosygpal

D 2048
SOLVENT DMEQ

Ns ]

o5} 16

SWH 5547.337 Hz
FIDRES 5.417322 Hz
aQ 0.1845931 see
RG 196.24

ow 90,133 usec
DE 6.50 ussc
TE 308.1 K
Do 0.00000300 ses
D1 1.20000005 sec
D1z 0.00000400 s=c
D16 0.00020000 sec
INo 0.00018020 sec
SPARSELT o
TDav 1
SFO1 500.1320268 MHz
NuCL

PO 11.65 usee
Pl 11.65 usec
PLWL 15.24889998 W
GENEM[1] SMEQ10.100
GPL1 10.00 %
P16 1000.00 uses
F1 - Bequisition parameters
™o

SFo1 500.132 MHzZ
FIDRES 172.418427 Hz
=1 11.096 ppm
FrnMODE QoF

F2 - Processing paramstsrs
s z043

sF 500.1300147 MHz
WDH QSINE

5 o

LE 0 Hz

GB o

PC 1.00

F1 - Processing parameters
sI

Moz QF

SF 500.1300147 MHz
woW QSINE

SSB [

LE o Hz

GB o
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Figure S40. HSQC spectrum (500 MHz, DMSO-dg) of 4
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Figure S41.

HMBC spectrum (500 MHz, DMSO-ds) of 4
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Current Data FParamsters

HAME Aster—16d
EXPNO 203
PROCHO 1

F2 - Reguisition Paramsters
Date_ 20210417

Time 15.26 h
INSTRUM spect
PROBED  Z113652_0155 (
PULFROG hmbegplpndgf

D z042
SOLVENT DMEO

He as

D la

SWH 5547.337 Hz
FIDRE& 5.417322 Hz
AQ 0.1845931 s=o
RG 196,24

oW 90,133 usec
DE 6.50 usec
TE 308.1 K
CHSTZ 145,0000000
CHSTLS 5.0000000

Do 0.00000300 seo
Dl 1.50000000 sec
Dz 0.00344828 sec
D6 0.10000000 see
Dl6 0.00020000 s=c
INo 0.00002520 s=c
SPRRSELI 0

TDav 1

POl 500.1320268 MHz
nucL ix

Pl 11.65 usec
p2 23.30 usss
PLWl 15,248299998 W
SF02 125.7677215 MHzZ
nUcz 3o

P2 12.10 usec
PLWZ 79.d3299866 W
GPNAM[1] 4M8010.100
GPZL 50.00 §
GPHAM[2] 2M8Ql0.100
GPEZ 30,00 %
GPHAM[3] SMEglo. 100
GPZ3 40.10 %
Plé 1000.00 us=c
Fl - Reguisition paramsters
TD 54

SFol 1z25.7677 MHz
FIDRES 734.861216 Hz
W 157.761 ppm
FnMODE oF

F2 - Processing parameters
ST 2048

2F 500.1300156 MHzZ
WOW QS INE

8B 3

LE 0 Hz

GE o

B 2.00

Fl - Processing paramsters
aT 1024

Moz oF

&F 125.7578531 MHz
WDW SINE

8B 0

LE 0 Hz

GE o
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Figure S42. ROESY spectrum (500 MHz, DMSO-ds) of 4

Current Data Parameters

NAME Aster-16d
EXFNO 302
PROCHO 1

F2 - Acquisition Parameters
Date_ 20210417
Time 13.52 h
INSTRUM Epect
FPROBHD 2113652_0155 (
PULPROG roesyph .2

TD 20438
SOLVENT DMEO

g 16

Ds 16

SWH 5547.337 Hz
FIDRES 5.417322 Hz
AQ 0.1845931 sec
R 4.13%

DW 90.133 usec
DE 6.50 usec
TE 3.1 K
Do 0.00007868 sec
Dl 1.50000000 zec
Dlz 0.00002000 sec
huufi) 0.00018020 sec
L4 625

P15 270000.00 usec
TDaw

SFOl 500,1320268 MHz
Hucl 1l

Fl 11.65 usec
F25 216,00 usec
PLW1 15.84899398 W
PLW27 0.12442000 W
F1 - Acquisition parameters
TD 166
Srol 500,132 MHZ
FIDRES 66.860115 Hz
W 11.096 ppm
FnMODE TEFTI

F2 - Frocessing parameters
5T 20438

SF 500.1300147 MHz
WDW SINE

SERB 2

LB 0 Hz

B 0

FC 2.00

Fl - Processing parameters
ST lo24
pliceded TPPI

SF 500.1300157 MHz
WDW SINE

SS5B 2

LE 0 Hz

GB a
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Current Data Paramsters

NEME
EXPNO
PROCNO

Aster-6zd
5
1

FZ - Requisition Paramsters

Date_ 20210603
Time 15.26 b
INSTEUM spect
PROBHD Z113652_0155 |
PULEROG zg

TD 16384
SOLVENT DMEO

N 1

De o

BWH 3612.717 Hz
FIDEES 0.441005 Hz
A 2.2875457 sec
RG 55.34

oW 138.400 ussc
DE 6.50 usec
TE 308.1 K
D1 0.20000000 sec
Do 1
BEFOL 500.131%174 MHz
NUC1 1H

Pl 11.65 usec
PLW1 15.848555%8 W
FZz - Procsssing paramsters
g1 65526

SF 500,1300143 MHz
wou GH

SRE ]

LE -2.50 Hz
GB 0.08

P& 4.00

7.0

6.5 6.0 5.5 0 4.5

ol gl

Figure S43. *H NMR spectrum (500 MHz, DMSO-ds) of 5
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Current Data Parameters
MEME Beter—62d
EXFHO 11
PROCHNO 1
F2 — Requisition Parameters
Date_ 20210603
Time le.26 h
TMETRUM spect
PROBHD 2113652 0155 (
PULPROG zgpy
husl 32768
SOLVENT DMaO
M 1157
De 4
aWH 29761.904 Hz
FIDRES 1.816522 Hz
RQ 0.5505024 sec
RG 186.84
DW 16,200 usec
DE .50 usec
TE 308.1 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 4096
SFol 125.7722512 MHz
HUCl 1zc
Bl 12.10 usee
PLWL 79.43299866 W
sFO2 500.1320005 MHz
nuUez 1H
CPDPRG([2 waltzlé
PCPDZ 20.00 usec
PLWZ 15.84899998 W
PLW1Z 0.33610001 W
PLW13 0.16906001 W
F2 - Procsssing parameters
sI 65526
aF 125.7578621 MHz
WDW EM
SSB 0
LE 2.00 Hz
GB 0
BC 1.30

v - , - | I N
Ll oot W g oy L ¥ y

! I ! I ! I ! I ! l
220 200 180 160 140 120 100 80 60 40 20 ppm
Figure S44. *3C NMR spectrum (125 MHz, DMSO-ds) of 5



EN ol Current Data Parameters

— o M S oo\ O Mo T MAME Reter-62d

- o @ o= SN as} o EXPNO 75

g o - o @ & o o ol FROCHO 1

— — [~~~ m MM ol
F2 - Rcquisition Parameters
Date_ 20210602
Time 15.35 b
INSTRUM spect
PROBED  £113652_0155 (
PULPROG deptl135
™ 32768
SOLVENT DMEO0
e 115
Ds 22
swH 29761.904 Hz
FIDRE® 1.816522 Hz
20 0.5505024 sec
RG 196.84
oW 16,800 usec
DE 6.50 usec
TE 308.2 K
ceT2 145.0000000
D1 2.00000000 sec
Dz 0.003d4828 sec
D12 0.00002000 ssc
DO 4096
SFOL 125.7722511 MHz
Mucl 13c
Pl 12.10 usec
P2 24.20 usec
PLWL 79.43299866 W
sFoz 500.1320005 MHz
wucs 1K
CPDPRG[2 waltzlg
P3 11.65 usec
P4 23.30 usec
PCPDE 20.00 usec
PLWZ 15.84899998 W
PLWLZ 0.33610001 W
F2 - Processing paramsters
ST 65536
kr 125.7578642 MHz
aitd M
SEB [s]
LB 2,00 Hz
GB o
FC 1.30

I I I I I I
220 200 180 160 140 120
Figure S45. DEPT-135 NMR spectrum (125 MHz, DMSO-ds) of 5
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current Data Parameters

MAME Aster—62d
EXPNO 21
PROCHNO 1
F2 — Roquisiticn Parameters
ppmnace, 20210603
Time 16.28 h
L INZTRUM apect
r PROBHD 2113652_0155 |
r PULPROG cosygpgf
[ D 2048
[ SOLVENT DMEC
L us 8
—1 D 16
r SWH 3612.717 Hz
[ FIDRES 3.528044 Hz
[ A 0.2834432 sec
[ RG 196.84
t oW 138.400 usec
F DE €.50 usec
r TE 308.1 K
[ Do 0.00000300 sec
__2 D1 1.20000005 sec
L D13 0.00000400 sec
F Dlé 0.00020000 sec
F INo 0.00027680 sec
r SPARSELI Q
[ TDav 1
L SFOl1 500.1319174 MH=z
F HUCl 18
_3 PO 11.65 usec
r Pl 11.65 usec
[ PLWl 15.84899398 W
[ GENAM[1] SMEQ10.100
L GPZ1 10.00 %
L Plé 1000.00 usec

T T L T 1T T
70 65 60 55 50 45
Figure S46. COSY-45 spectrum (500 MHz, DMSO-ds) of 5

—
4.0

Fl — Acquigiticon paramsters
TD

SFOl 500.131% MHzZ
FIDRES £56.448700 Hz
SW 7.224 ppm
FnMODE QF

F2 — Preocessing parameters
SI 2048

SF 500.1300143 MH=z
D QS INE
S55B o]

LB 0 Hz

GE o]

PC 1.00

Fl — Procesgsging parameters
3T 20438

MCZ2 QF

SE 500.1300143 MHZ
WD QSINE
33B o]

LB 0 Hz

BB 0
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Figure S47. HSQC spectrum (500 MHz, DMSO-ds) of 5

ppm

¢urrent Dsks Parameters

NAME Reter-93d
EXPNO 2z
PRGCNO 1

FZ - Acquisition Parsmeters
Date_ 20210603
Time 16,55 h
INSTR]

spec
PROBHD  E113653_0155 ¢
PULBROG hegoetgpsispd 2
D 20e8

SOLVENT DMsG
ns 18

Ds 16

SWH 3812717 Hz
FIDEES 2.523044 Hz
22 0.2834432 sec
RG 155,84

o 138.400 usec
IE §.50 usec
TE .2 K
CNSTZ 145, 0000000
eNSTL7 -0, 5000000

Do 0.000ODI00 sec
DL 1.50000000 sec
Da 000172414 sec
D11 003000000 sec
D18 000020000 sec
D24 ©.000ES000 sec
D 0.000D2480 =ec
SPARSELT o
TDav 1
SFO1 500.1319174 Mz
noeL

P1 11,65 usee
P2 23,30 usec
Pas 1000.00 uses
LWL 1584859958 W
SFOZ 125.7878559 MHz
nuea 1ac
¢PDERG[2 bi_pdmdep_dep. 2

P3 12.10 usec
Pl 500.00 usec
P24 2000.00 usec
P63 1500.00 usec
PLWO oW

LW 7543295565 W
PLW1Z 237339987 W

SPNAM[3] Crp&0,0.5,20.1
2 o, 500
SPOFFS3 0 Hz

W3 17.76899910 W
SEHM[7] Crpsiconp . 4
SPOALT o500
SPOFFS? 0 Hz

SEHT 17.76853310 W
SPMAM[14 ¢rp32,1.5,20.2
SPOAL1a o500
SPOFFS14 0 Hz

SPW14 7.5813599%2 W
SPMAM[31 Crp32,1.5,20.2
SPOALIL o500

SPOFFS31 0 Hz
1.89540005 W

GENAM[1] SMEG10. 100
80,00 %
CENAMIZ] SMEQL0, 100
GPEa 20,10 %
GENAM[E] SMEGL0. 100
@pe3 11.00 &
GPNAM[4] SMSQ1D. 100
QFE4 -5.00 %
PL6 1000.00 usec
Pz 600,00 usec

Fl - Aoquisition psrameters
D

SFOL 135.767% MHz
FIDRES 315.020172 Hz
Y 180,308 ppm
FrMODE Echo-BAntieche

FZ - Processing parsmeters
8T 2048

SF 500,1200138 MHz
D% QSINE

S8R 2

LE © Hz

=3 o

Pe 1.00

F1 - Processing parsmeters
1024

eche-antieche
125, 7578601 MHz
NE.

2

0 Hz
o
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Figure S48. HMBC spectrum (500 MHz, DMSO-dg) of 5
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Current Data Parameters

MARME Aster—-42d

EXPHO 24

FROCNO 1

F2 - Acquisition Paramsters

Date_ 20210603

Time 21.33 h

IN&TRUM spect

PROBHD 2113652 _0155 ¢

FULFROG hukegplpadgf
2048

SOLVEMNT DMEO

s 96

D& 16

SWH 2612.717 Hz

FIDRES 3.528044 Hz

RO 0.2834432 sec

RG 196.84

DW 138.400 useec

DE 6.50 usec

TE 308.2 K

CHETZ 145.,0000000

CHET13 5.0000000

Do 0.00000200 sec

Dl 1.50000000 zec

D2 0.00344828 sec

D& 0.10000000 see

D16 0.00020000 see

INO 0.00002480 sec

SPARSELL o

TDaw 1

sFol 500.1319174 MHz

NUCl 1H

PL 11.65 usec

B2 22.30 usec

PLWL 15.2489999% W

aFo2 125.7678559 MHz

NUCZ 13¢

P3 12.10 ussc

PLWEZ 79.43268246 W

GPNAM[1] 2M2010.100

Pzl 50.00 %

GPHEM[2] SMEQ10.100

Gpz2 20.00 &

GPNAM[?3] £M2010.100

Gpz3 40.10 &

P16 1000.00 ussc

Fl - Requisition parameters

D 240

sFol 125.7679 MHz

FIDRES 168,010757 Hz

o 160.306 ppm

FnMODE QF

F2 - Processing paramsters

3 2048

SF 500.1300143 MHz

WDW QERINE

SEB k3

LE 0 Hz

GE o

BC 2.00

Fl - Proceszsing parameters

s 1024

Moz aF

SF 125.7578600 MHz

WDW BINE

28B o

LB 0 H=z

GB Q
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Figure S49. ROESY spectrum (500 MHz, DMSO-ds) of 5

Current Data Paranmsters

HMAME Azter—-d62d
EXFNO 23
FPROCHO 1

F2 - Rcguisition Parameters
Date_ 20210803
Tine 17.58 h
INSTRUM zpect
FROBHD Z113652_0155
PULPROG roesyph.2

TD 20438
SOLVENT DMS0Q

us 24

D3 16

SWH 3612.717 Hz
FIDRES 3.528044 Hz
AQ 0.2834432 =zec
RG 1.04

oW 138,400 usec
DE 5.50 usec
TE 308.1 K
Do 0.00012698 =sec
D1 1.50000000 sec
Diz 0.00002000 =zec
INO 0.00027680 sec
L4 625

P15 270000.,00 usec
TDav 1
BFO1 500,1312174 MHz
Jujujen’ 1H

Pl 11.65 nsec
P25 216.00 uszec
PLWLl 15.848530%8 W
PLWZ7 0.18442000 W
F1 — Acquisition parameters
TD

SFOL1 500.131% MHz
FIDRES 28.224350 Hz
BW 7.224 ppn
FnMODE TFP I

F2 - Processing parameters
21 2048

SF 500.,1300143 MHz
WDW SINE

S5B 2

LB 0 Hz

GB a

FC 4,00

Fl - Processing parameters
21 1024

Mz TEPT

SF 500.1300143 MHz
WDW SINE

SSB z

LB 0 Hz

B 0
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NG [Ep RaES] = = ™Mo — Current Data Parametsrs
HAME Ast-12
EXENO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150206
Tine 17,13
THSTRUM spect
PROBED 5 mm PABEO BB/
PULEROG 2930
™ 16354
SOLVENT cpe1s
16
D= 2
SWH 2012.2320 Hz
FIDRES 0.423064 Hz
a0 1.0223616 sec
RG 126,84
DW 62.400 usec
DE 16.00 ussc
TE 203.1 K
D1 1.00000000 see
Do 1

—— CHENNEL f1 ========

=FO1 5001338510 MHz
nUCL 1H

P1 11.00 usee
FLWL 15,84899598 W
T2 - Processing parameters
=1 65536

gF 5001300221 MHz
oW no

&SB o

LE o Ha

GE o

P 1.00

15 14 13 12 11 10 9 8 7 6 5 3 2 1 ppm
4 da e

5 gh @

Figure S50. *H NMR spectrum (500 MHz, CDCls) of 6
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—131.39
——126.16

123.50
123.20

— 93.2%

—— 85,12

— 65.29
T 63.01

——55.28
TT—53.55

—23.21

Current Data Farameters

HAME Ast-l2
EXPHO 3530
PROCHO 1

T2 - Acquisition Parameters
Date_ 20150806
Tims 13.25
INSTRUM spect
PROEED 5 mm PABBO BB/
PULPROG zgpy

] 65536
SOLVENT coeld

Mg 205

D3 2

SWE 29761.904 Hz
FIDRES 0.454131 H=z
A 1.1010048 sec
RG 196.84

oW 16.800 us=c
DE 32.00 usee
TE 303.2 K
Dl 2.00000000 sec
D1l 0.03000000 sec
DO 4096

CHRNNMEL f1 =
lz25.7722511 MHz
12¢
12,00 usec
TH.AB2O9R66 W

CHRNNEL £2

sroz 500.1315004 MHz
nuUcz 1H
CPDPRG[2 waltzlé
PCPDZ 72.00 usees
PLWZ 15.84899998 W
PLW1Z 0.31623000 W
PLWL3 0.15849000 w
T2 - Processing paramsters
ST 65536

ar 125.7577917 MHz
WD EM

L] o

LB 1.00 H=
GB o

o 1.40

! I ! I ! I j I ! I
220 200 180 160 140
Figure S51. 3C NMR spectrum (125 MHz, CDCls) of 6
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—130.9%7
—122.78

— 64.87
—— 62.59

——54.86
— 53.13

—22.79%

Currsnt Data Paramstsrs

HMAME Ast-12
EXPHO 3135
PROCHO 1

F2 — Requisition Paramsters
Date_ 20150806
Time 13 .42
INSTRUM spect
PROBED 5 mm PREBO BB/
PULFROG deptspl3s

D 65536
SOLVENT cDele

o £ 68

D3 2

SWH 20161.291 Hz
FIDRES 0.307637 Hz
BQ 1.6252928 sec
RG 1%6.84

Dw 24.800 usee
DE 6.50 usee
TE 303.1 K
CcHsTZ 145.0000000

D1 2.00000000 sec
D2 0.00344828 sec
Diz 0.00002000 ==c
TDO 1096

HANMEL £1

sFol 125,767220% MHz
NUCL 1z¢

Pl 12.00 usec
P13 2000.00 uses
BLWO el

PLW1 79.43299866 W
SPHAM[S5 ] crpéocomp.d
BPOALS 0.500
SPOFF&S 0 H=z

SPWS 17.47699928 W

= CHRNMEL £2 =
BEO2 500.1320005 MH=z
mucz 1E

CPDPRG([2 waltzlé
3 11.00 usesc
P d 22.00 usec

PCPD2 78.00 usec

PLWE2 15.84899998 W

PLW1Z 0.31623000 W

F2 - Processing paramsters
sI 65536

&F 125.7578444 MHz
woW ™

S3B o

LE 1.00 Hz

GE o

pa 1.40

150 140 130 120 110 100 90 80
Figure S52. DEPT-135 NMR spectrum (125MHz, CDClIs) of 6
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Current Datsa Faramsters
HAME Ast-1l2
EXPMNO 455
PROCNO 1
F2 - Acquisition Farameters
Date_ 20150808
. Time 13.5%
- INETRUM spect
- — 1 PROBHD 5 mm PABBO BE/
PULPROG cosygpaf
- 20438
N SOLWVENT cDC13
" Hg 1
- Da 8
. SwE 4000.000 Hz
- FIDRES 1.953125 Hz
a0 0,2560000 sec
aa < - 2 RG 196.84
- W 125.000 usee
- DE 6.50 usec
- TE 303.1 K
L Do 0.00000300 sec
Dl 2.00000000 sec
D13 0.00000400 ssc
D16 0.00010000 sec
Ino 0,00025000 sec

CHRNNEL f1
S00.121%005 MHz
1ln

11.00 usec
11.00 usec
15.24239%9398 w

GRADTENT CHERNNEL =

- GPNAM[L] BM2Q10.100
=4 GPrl 10.00 &
- P16 1000.00 usec
-~ Fl - Acquisition parameters
TD 16l
= 8 L s - srol 500.131% MHz
- . FIDRES 49.689442 Hz
B 7.998 ppm
- FnMODE 33
5 F2 - Procesaing parametsrs
-" &I 2048
— &‘ 2F 500.1300225 MHz
- WDW Q2INE
a s8B ]
1E 0 Hz
GE o
PC 1.40
— @ L) L T 6 Fl - Procesaing parametsrs
s 2048
Moz oF
sF 500.1300218 MHZ
WDW QETME
. 3] o
1B 0 Hz
GB 0

75 7.0 65 60 55 50 45 4.0 35
Figure S53. COSY-45 spectrum (500 MHz, CDCIs) of 6
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Figure S54. HSQC spectrum (500 MHz, CDCIs) of 6

Current Dstas Parameters
NAME

Ret-12
EXENO 7130
PROCHO 1
F2 - Acquisition Paramsters
Date_ 20150808
3.5
INSTRUM =pact

FPROBHD 5 mm PABBO BB/
PULPROG hagoetgpsispa 2

o
PRMEw &5
e B
el ¥
- ey e
A 0.33119%8 =ac
]
b
on
= Bl
Dlg 0.00010000 sec

120

140

L £l
500.1317505 MHz

12,00 usec

24.00 uzec

0 usec
15,84855998 W

CHANNEL
sFoz 1257684788 MHz
UEz 13
CPDPRG([2 bi_pSmisp_dzp.2

B3 10,00 uses
Fl4 500,00 usec
Pza 2000.00 uzec
Pe3 1500,00 uses

i W

BLiZ 74.130%3670 W
PLW1Z 1.58490002 W
SFNAM[F] <rpeC, 0.5 20.1
SPORL3 o, 500

SPOFF33 0 H:
11,32600021 W
SENAM[T] Crpooceme . 4
0.500

SPOFFS? 0 Ha
11,22800021 W
SPMAM[14 ¢rp32,1.5,20.2

SPOAL14 o500
SPOFFS14 O Hz
SPH1e 4.83260012 W
SENAM[31 ¢rp32,1.5,30.2
SPOALIL 0,500
SPOFFS21 O Hz
ZEWEL 120809596 ¥
GRADIENT CHANNEL
CENRM[1] EMEQLD . 100
GPNAM[Z] SM3Q10. 100
GENAM[3] SMEQL10. 100
GENAM[4] SMEQ10. 100
GEELl BO. *
epez 20010 &
GPE3 11.00 %
CEL4 =5.00 %
Pig 1000.00 usec
P12 §00.00 uses

F1 - Acquizition parsmeters
D 65

sFol 125, 7985 MHz
FIDRES 9$5,136414 Hz

i 9. 890 ppm
FrMODE  Echo-Antiechs

F2 - Processing parsmeters

sI a8

sF 5001300207 MHz
S GETHR

s5B 3

LE o Hz

CE o

BC 1.40

Fl - Precessing parsmetars
a1 4036

Moz echa-antiech:
sF 125.7577838 MHz
S TR
ssB 2

LE o Hz

R
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Figure S55. HMBC spectrum (500 MHz, CDCl3) of 6
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Current Data Paramsters

NEME Bst-12
EXPNO g5z
PROCNO 1

T2 - Acquisition Paramsters

Date_ 20150807
Time 16.04
IHNSTRUM spect

PROBHD 5 mm PABEO BB/
PULPROG hrbegp lpndgf

D 4098
SOLVENT cDelE

163 180

Ds 18

SWH 2001.200 Hz
FIDRES 0.732715 Hz
X} 0.6823938 sec
RG 196.54

DW 166,600 usec
DE 8.00 usee
TE 208.1 K
CNSTZ 145.0000000
CHNST13 5.0000000

Do 0.00000200 se¢
D1 1.29999995 sec
D2 0.00244828 sec
D& 0.10000000 sec
D1ls 0.00010000 se¢
IHO ©0.00001660 sec

CHENNEL £1 =
SFO1 500.1317505 MHz
U1 1H
P1 12.00 usec
P2 24.00 usec
PLW1 15.8489809%8 W

= CHANNEL f£2
125,7728799 MHz
13¢
10.00 usec
74.13099670 W

GREDIENT CHAENNEL =:

GENAMI[1] SMEQ10.100
GENAM[2] SMEQ10.100
GENAM[2] SMEQL0.100
GPE1 50.00 %
GPZZ 20,00 %
GPES 40.10 &
P16 1000 .00 ussc

F1 - Acquisition parameters
D 156

SFO1 125.772% MHz
FIDRES 207.351868 Hz
B 239,483 ppm
FRMODE QF

T2 - Processing paramshsrs
21

SF 500.1300221 MHz
HWDW QSINE

EES 2

LB 0 Hz

GE o

B 1.00

Pl - Processing parametsrs

MCz2 QF

SF 125.7577863 MHz
wDW SINE

SSB [

LE o Hz

G o
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Figure S56. NOESY spectrum (500 MHz, CDCls) of 6

Current Data Parsmsters

NAME Rst-1z
EXFHOQ 6020
PROCNG 1
F2 - Reoquisition Paramsters
Date_ 20150811
Time 15.1¢
INSTRUM speot
PROBHD 5 nm PABBEQ BB/
PULPROG noesygpph
bl zods
SOLVENT [sinleh ]

12
Dg 16
SWH 3246.753 Hz
FIDRES 1.58532% Hz
G 0.3153920 sec
RG 196.84
bW 154.000 usec
DE 6.50 usec
TE 303.2 K
Do 0.00013999 sec
ol 1.50000000 sec
D& 1.00000000 sec
Dlé 0.00010000 sec
o 0.00030800 sec

= CHRNNEL f1

GRADIENT CHANNEL

500.1216504 MH=z
1E
11.00 usec
22.00 usec
15.2848599%98 W

GPHAM[1] £M8Q10.100
Gpzl 40.00 %
P16 1000.00 usec
Fl - Acquisition parameters
D 70
sFol 500.1317 MHz
FIDRES 92.764381 Hz
sw $.492 ppm
FnMODE TFPPT

FZ - Processing paramsters
&I 2048

&F 500.1200215 MHz
WD QSINE

28B 2

LE Hz

GE

Be 1.00

Fl - Processing paramsters
s 2048

MC2 TFPPT

SF 500.1300215 MHz
WDW QS INE

S28B 2

1B Hz

GB
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5.200
5.18%6
4.434
4.426
4.381
4.372
4.364
4.207
4.197
4.1390
4.180
4.111
4.106
4.102
4.006
4.001
3.989
3.984
3.569
3.555
3.521
3.512
3.504
3.497

Current Data Parameters

NAME Rster-u(17)acst
EXPNO 40
PROCNO 1

Pz - Regquisition Paramstsrs

Date_ 20210417
Time 17.01 h
INSTRUM spect
FROBHD £113652_0155 |
PULPROG zg

TD 15384
SOLVENT Bestone

Ns 1

Dg 3

SWH 3289.474 Hz
FIDRES 0.401547 Hz
RO 2.490387% sec
R 115,65

DW 152,000 usee
DE 6,50 usec
TE 203.1 K
D1 0.20000000 see
TDO 1
SFO1 500.1316342 MHz
Mucl

F1 11.65 usec
PLH1 15.84859958 W
Fz - Processing paramsters
BI

SF 500.1300131 MHz
WDH =2

£8B ]

LB -2.50 Hz
GEB .08

B 4.00

4.5

5 " & fsTsﬁ?; I

Figure S57. *H NMR spectrum (500 MHz, acetone-ds) of 1a
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Current Dats Parameters
NAME Bster-9(17)acst
EXFNO 304
PROCHO 1
F2 — Reguisition Parameters
Date_ 2021041%
Time 10.14 h
INSTRUM spect
PROBHD  2113652_0155 (
PULPROG 2gpg3 0
D 32768
SOLVENT Rcetons
Ne 6675
Dy 4
SWH 29761.904 Hz
FIDRES 1.2816522 Hz
AQ 0.5505024 s=c
RG 196.84
oW 16.800 ussc
DE 6.50 usec
TE 303.2 K
Dl 2.00000000 sec
D1l 0.03000000 ses
TDO 4096
&FOL 125.7722511 MH=z
NUcL 13¢
PO 4.03 usec
Pl 12.10 usec
PLWL 79.43299866 W
sFo2 500.1320005 MHz
nucz 1H
CPDERG([2 waltzlé
PCPD2 20,00 usec
PLW2 15.24899298 W
PLW1Z 0.33610001 W
PLW13 0.16906001 W
F2 — Processing paramsters
ST 65536
sF 125.7575787 MHz
wDuW EM
S8EB o
LE 2.00 Hz
GE 0
pe 1.30

! I ! I ! I ! I j I ! I ! I ! l j I ! I ! I ! l
220 200 180 160 140 120 100 80 60 40 20 ppm
Figure S58. 13C NMR spectrum (125 MHz, acetone-ds) of 1a
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—5.555
—4.083

_—5.224
TS~—5.198
4,318
T~ 4.305

1 L

2.804

—2.240
—2.093

—1.841

—1.496
—1.331

Currsnt Data Paramsters
MEME Bster—9ac-1

EXPNO 1
PROCNG 1

FZ - Regquisition Parameters
Date_ 20210603
Time 11.45 h
INSTRUM spect
PROBHD 7113652 _0155 |
FULFROG zg

™D 16384
SOLVENT RBestons

Ng 1

Dg o

SWH £012.,820 Hz
FIDRES 0.978127 Hz
BQ 1.0223616 se¢
RG 119,65

=] 62,400 uss¢
DE 6.50 usee
TE 203.1 K
D1 0.Z0000000 seec
DO 1
gFO1 500.1332508 MHz
NUCL

Pl 11.85 usec
FLW1 15.84899998 W
F2 - Processing parameters
g1 65536

SF 500.1300136 MHz
wou GM

S8B o

LE -2.50 Hz
B c.08

FC 1.00

| 6.5 | | 6.0 - 5.5 5.0 4.5 4.0 3.5 3.0
&

3 5l [l

Figure S59. *H NMR spectrum (500 MHz, acetone-ds) of 1a-1

57



Current Data Faramsters

MAME Aster—9ac—1
EXPNO 21
PROCNO 1

A M A . A ppm F2 - Acquisition Paramsters

Date_ 20210602
L Time 11.52 h
- 0 IHMETRUM =pect
[ PROBED 2113652 0155 (
L FULPROG cosygpat
[ ™ 2048
o SOLVENT Acetone
3 8
3 D3 16
r SWH 5241.0%0 Hz
r FIDRES 5.118252 H=z
e F RO 0.1953792 see
=1 RG 196.84
.o r pw 95.400 usec
DE 6.50 usec
—_— ° - £ r TE 303.1 K
L & - [ Do 0.00000300 sec
L Dl 1.20000005 sec
. L D13 0.00000400 see
[ D16 0.00020000 sec
— - T 2 [ ™o 0.00019080 sec
- — 2 SPARSELL Q
[ & s ! v
2 - o R 3 sFOL 500.1324031 MHz
3 r Hmucl
3 PO 11.65 usec
3 Pl 11.65 usec
F PLWL 15.84899598 W
r GPNAM[1] SM5Q10.100
— L = & Hb [ Grzl 10,00 %
P16 1000.00 ussc
- -3
[ Fl - Acguisition paramsters
p - + ™
[ sFOL 500.1224 MHz
d [ FIDRE: 81.892036 Hz
- [ sw 10.479 ppm
—_— °° h L FrnMODE QF
-
+ F2 - Processing parameters
— 4 ST 2048
j = n F sF 500.1300157 MHz
I WD QRINE
o @ o =a I S3B 0
I LB 0 Hz
GB 0
[ PC 1.00
[ Fl - Processing parameters
-5 ST 2048
[ MCZ oF
— [ sF 500.1300138 MHz
= o e L WO QSINE
[ s8B 0
- o a - e [ i o e
2 [

I l I I I
6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 ppm
Figure S60. COSY-45 spectrum (500 MHz, acetone-de) of 1a-1
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Current Data Parameters
NAME mster-sac-2

EHPNO 1
FROCNO 1

F2 - Acquisition Parameters
Dats_ 20210607
Time 11.63 b
INSTRUM spect
PROEHD  Z113652_0155 {
PULPROG zg

D 16284
SOLVENT Aestons

Ny 1

=3 o

SWH 8012820 Hz
FIDRES 0.978127 Hz
AQ 1.0223616 ssc
RG 119.65

ou 62.400 usec
DE 6.50 usec
TE 303.1 K
D1 0.20000000 sec
TDO 1
SFOL 5001232508 MHz
NUe1 1H

Pl 11.65 usec
PLW1 15.848595%3 W

F2 - Processing paramsters
s1 65526

sF 500.1200141 MHz
wDW

8B o

LB -2.50 Hz
GB 0.08

BC 4.00

6.5 6.0 5.5 5.0 4.5 4.0

2 |12 2
- (= -

Figure S61. *H NMR spectrum (500 MHz, acetone-ds) of 1a-2
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Figure S62. COSY-45 spectrum (500 MHz, acetone-dg) of 1a-2
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Current Data Parameters

HAME Azter—3%ac—2
EXFNOQ zl
PROCHO 1

F2 - Acquisition Parameters
Date_ 20210603
Tims 11.07 h
INSTRUM spect
PROBHD 2113652 0155 (
PULPROG cosygpgf

TD 2048
SOLVENT Acetone

ns

D& le

SWH 5241.0%0 Hz
FIDRES 5.118252 Hz
AQ 0.1953792 =ec
R 136,84

DW 95.400 uszec
DE .50 uzec
TE 303.1 E
Do 0.00000300 sec
Dl 1.20000005 sec
D13 0.00000400 sec
Dle 0.00020000 =zec
Mo 0.00019080 sec
SPARSELI 0
TDav 1
BFO1 500.1324031 MHz
NUC1 1H

FO 11.65 usec
Fl 11.65 usec
FLW1 15.84839998 W
GPHAM[1] sMSg10.100
GFEZl1 10.00 %
Ple 1000.00 useec
Fl - Acquisition parameters
TD 128
BFO1 500.1324 MHz
FIDRES 81.892036 Hz
sW 10.47% ppm
FnMoDE QF

F2 - Processing parameters
5T 204

BF 500.1300157 MHz
WDW QSTINE

SER o

LE 0 Hz

GB ]

PC 1.00

Fl - Processing parameters
f:an 2048

MCZ OF

BF 500.130013% MHz
WDW QSTINE
S55B 0

LB 0 Hz

GB ]

60



< GO o 00 oo O o [~ —
— o™ O N 00 NGO (] OO
— oy o O w0 [ oy 0
[\ L U = = = = — —

Current Data Parametesrs

MEME Aster-léacet
EXFNO 30
PROCNO 1

F2z - Requisition Paramstsrs
Date_ 20210810

Time 20.01 h
INSTRUM spect
PROBHD Z113652_01585 |
FULFROG zg20
D 32768
SOLVENT Restone

47
g z
SWH §009.615 Hz
FIDRES 0.366738 Hz
BQ 2.7262976 see
RG 176.06
oW £3.200 usec
DE 6.50 usec
TE 303.1 K
D1 2.00000000 ss¢
TDO 1
SFO1 500.1229008 MHz
NUEL 1H
PO 4.00 usee
Pl 12.00 ussc
PLWL 15.848595598 W
F2 - Processing parameters
s 65536
SF 500.1300133 MHz
WDOH
S8B o
LE 0.10 Hz
GB o
po 0.0l

) e - )

11 10 9 8 7 6 5 4 3 2 1 ppm

o S HER @ <
— o™ || (2] -
-

Figure S63. *H NMR spectrum (700 MHz, acetone-ds) of 4a
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Current Data Parameters

NAME Reter-léacet
EXFHO 3530
FROCNG 1

F2 - Rcquisition Paramsters
Date_ 20210811
Time 13.42 b
INSTRUM spect
PROBHD 2113652 0155 (
PULFROG zgpg30

fust 32768
SOLVENT Rcetone

Ne 24321

Ds 2

SWH 29761.904 Hz
FIDRES 1.816522 Hz
5] 0.5505024 sec
RG 196.24

Dw 16.800 usee
DE 6.50 usee
IE 303.1 K
ol 2.00000000 sec
=R 0.03000000 sea
D0 256
sFol 125.7722511 MHz
NUCl 1lzc

BO 3.96 usec
Bl 11.88 usec
PLWL T9.43299866 W
SF02 500.1325007 MHz
NUCZ 1B
CPDPRG[2 waltzlé
PBCPDZ 20,00 usec
PLWZ 15.84809508 W
PLWLZ 0.33610001 W
FLWLZ 0.16806001 W
F2 - Processing paramsters
2T 65536

2F 125.7576738 MHz
WDW EM

288 o

LB 2.00 Hz
GB 0

PC 0.50

o g
230 220 210 200 1¢0 180 170 160 150 140 130 120 110 100 90

Figure S64. 13C NMR spectrum (125 MHz, acetone-ds) of 4a
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[
a
o

Compound 1 Compound 2 Compound 3

s - PC3 18 - PC3 E - PC3
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Figure S65. Viability of the cells exposed to the investigated compounds for 72 h. Viability was

measured using MTT assay and normalized to control.
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Figure S66. Microphotographies of the cells exposed to the investigated compounds for 72 h.

Viability was measured using MTT assay and normalized to control.

63



	Experimental Section
	Figure S13. 1H NMR spectrum (700 MHz, DMSO-d6) of 1
	Figure S14. 13С NMR spectrum (176 MHz, DMSO-d6) of 1
	Figure S16. COSY-45 spectrum (700 MHz, DMSO-d6) of 1
	Figure S17. HSQC spectrum (700 MHz, DMSO-d6) of 1
	Figure S18. HMBC spectrum (700 MHz, DMSO-d6) of 1
	Figure S19. ROESY spectrum (700 MHz, DMSO-d6) of 1
	Figure S20. 1H NMR spectrum (700 MHz, CDCl3) of 1
	Figure S21. 13С NMR spectrum (176 MHz, CDCl3) of 1
	Figure S22. HMBC spectrum (700 MHz, CDCl3) of 1
	Figure S23. 1H NMR spectrum (700 MHz, DMSO-d6) of 2
	Figure S24. 13С NMR spectrum (176 MHz, DMSO-d6) of 2
	Figure S27. HSQC spectrum (700 MHz, DMSO-d6) of 2
	Figure S28. HMBC spectrum (700 MHz, DMSO-d6) of 2
	Figure S29. ROESY spectrum (700 MHz, DMSO-d6) of 2
	Figure S30. 1H NMR spectrum (700 MHz, acetone-d6) of 3
	Figure S31. 13C NMR spectrum (75 MHz, acetone-d6) of 3
	Figure S33. HSQC spectrum (700 MHz, acetone-d6) of 3
	Figure S34. 1H-13C HMBC spectrum (700 MHz, acetone-d6) of 3
	Figure S35. ROESY spectrum (700 MHz, acetone-d6) of 3
	Figure S36. 1H NMR spectrum (500 MHz, DMSO-d6) of 4
	Figure S37. 13C NMR spectrum (125 MHz, DMSO-d6) of 4
	Figure S41. HMBC spectrum (500 MHz, DMSO-d6) of 4
	Figure S50. 1H NMR spectrum (500 MHz, CDCl3) of 6
	Figure S51. 13C NMR spectrum (125 MHz, CDCl3) of 6
	Figure S54. HSQC spectrum (500 MHz, CDCl3) of 6
	Figure S55. HMBC spectrum (500 MHz, CDCl3) of 6

