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Virescenosides from the holothurian-associated fungus Acremonium
striatisporum KMM 4401

Ten new diterpene glycosides virescenosides Zs-Zis (1-10) together with three known
analogues (11-13) and aglycon of virescenoside A (14) were isolated from the marine-derived
fungus Acremonium striatisporum KMM 4401. These compounds were obtained by cultivating
fungus on wort agar medium with the addition of potassium bromide. Structures of the isolated
metabolites were established based on spectroscopic methods. The effects of some isolated
glycosides and aglycons 15-18 on urease activity and regulation of Reactive Oxygen Species
(ROS) and Nitric Oxide (NO) production in macrophages stimulated with lipopolysaccharide

(LPC) were evaluated.
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Figure S1. Chemical structures of 11-18



Experimental Section

Spectral Data

Aglycon of virescenoside B (A%9) (15): white powder; '"H NMR (500MHz, CDCls) 6: 5.72 (1H, dd, ] =10.8, 17.5
Hz, H-15), 4.89 (1H, dd, ] = 1.6, 10.8 Hz, H-16b), 4.84 (1H, dd, ] = 1.6, 17.5 Hz, H-16a), 4.24 (1H, d, ] =11.1 Hz,
H-19b), 3.46 (1H, dd, ] =4.5, 11.4 Hz, H-3), 3.34 (1H, d, ] = 11.1 Hz, H-19a), 1.93 (2H, m, H2-7), 1.87 (2H, m, He-
11), 1.83 (1H, m, H-2a), 1.80 (1H, d, ] = 16.1 Hz, H-14a), 1.77 (1H, m, H-1a), 1.75 (1H, m, H-6a), 1.74 (1H, m, H-
2b), 1.71 (1H, d, J=16.1 Hz, H-14b), 1.50 (1H, d, ] =11.1 Hz, H-12a), 1.40 (1H, dd, ] =4.0, 12.5 Hz, H-6b), 1.30
(1H, dd, J=11.1 Hz, H-12b), 1.25 (3H, s, Me-18), 1.21 (1H, dd, ] = 1.7, 12.7 Hz, H-5), 1.13 (1H, m, H-1b), 0.96
(3H, s, Me-17), 0.92 (3H, s, Me-20). 3C NMR (125MHz, CDCls) 6: 146.1 (C-15), 136.1 (C-9), 124.7 (C-8), 110.8
(C-16), 80.8 (C-3), 64.3 (C-19), 51.8 (C-5), 42.9 (C-4), 41.8 (C-14), 37.1 (C-10), 35.1 (C-13), 34.9 (C-12), 34.5 (C-1),
32.8 (C-7), 28.2 (C-2), 28.0 (C-17), 22.3 (C-18), 21.3 (C-11), 20.1 (C-20), 18.7 (C-6); EI MS [M]* 304.

Genuine aglycon of virescenoside B (A78) (16): white powder; 'H NMR (700MHz, CDCls) 6: 5.79 (1H, dd, ] =
10.8, 17.5 Hz, H-15), 5.35 (1H, brs, H-7), 4.92 (1H, dd, | = 1.6, 10.8 Hz, H-16b), 4.87 (1H, dd, ] = 1.6, 17.5 Hz, H-
16a), 4.33 (1H, d, ] = 11.1 Hz, H-19b), 3.49 (1H, dd, ] =4.5, 12.0 Hz, H-3), 3.48 (1H, d, ] = 11.1 Hz, H-19a), 2.00
(1H, m, H-6a), 1.95 (1H, brd, H-14a), 1.90 (1H, dd, ] =2.7, 13.7 Hz, H-14b), 1.89 (1H, td, ] = 3.6, 13.5 Hz, H-1a),
1.86 (1H, m, H-6b), 1.83 (1H, dd, ] = 3.4, 13.6 Hz, H-2a), 1.72 (1H, qd, ] = 3.8, 13.2 Hz, H-2b), 1.63 (1H, brs, H-
9), 1.55 (1H, m, H-11a), 1.48 (1H, td, ] =3.0, 9.3 Hz, H-12a), 1.34 (1H, m, H-11b), 1.33 (1H, d, ] =9.6 Hz, H-
12b), 1.27 (1H, dd, ] =4.1, 12.4 Hz, H-5), 1.24 (3H, s, Me-18), 1.18 (1H, dt, | = 3.8, 13.4 Hz, H-1b), 0.85 (3H, s,
Me-17), 0.81 (3H, s, Me-20). 3C NMR (175MHz, CDCls) 6: 150.2 (C-15), 135.5 (C-8), 121.2 (C-7), 109.3 (C-16),
81.3 (C-3), 64.4 (C-19), 51.9 (C-9), 51.3 (C-5), 45.9 (C-14), 42.3 (C-4), 37.8 (C-1), 36.8 (C-13), 36.1 (C-12), 35.0 (C-
10), 28.0 (C-2), 23.0 (C-6), 22.5 (C-18), 21.5 (C-17), 20.4 (C-11), 16.0 (C-20); EI MS [M]* 304.

Aglycon of virescenoside C (A%9) (17): white powder; '"H NMR (500MHz, CDCl) 6: 5.72 (1H, dd, ] =10.7, 17.5
Hz, H-15), 4.91 (1H, dd, ] = 1.6, 10.7 Hz, H-16b), 4.83 (1H, dd, ] = 1.6, 17.5 Hz, H-16a), 4.02 (1H, d, ] =11.3 Hz,
H-19b), 3.44 (1H, d, ] = 11.3 Hz, H-19a), 2.58 (1H, m, H-2a), 2.45 (1H, m, H-2b), 1.98 (1H, m, H-1a), 1.96 (2H,
m, H2-7), 1.91 (1H, m, H-11), 1.90 (1H, dd, ] = 2.3, 13.0 Hz, H-5), 1.89 (1H, m, H-11), 1.87 (1H, dd, ] = 16.1 Hz,
H-14a), 1.75 (1H, brd, ] = 16.1 Hz, H-14b), 1.66 (1H, m, H-6a), 1.64 (1H, m, H-1b),1.52 (1H, m, H-12a), 1.45
(1H, dd, ] =4.0, 12.5 Hz, H-6b), 1.34 (1H, m, H-12b), 1.29 (3H, s, Me-18), 1.01 (3H, s, Me-20), 0.98 (3H, s, Me-
17). 3C NMR (125MHz, CDCls) 6: 221.1 (C-3), 145.8 (C-15), 134.3 (C-9), 125.8 (C-8), 110.9 (C-16), 65.8 (C-19),
52.1 (C-5), 50.7 (C-4), 41.7 (C-14), 36.9 (C-10), 35.1 (C-13), 34.7 (C-12), 34.6 (C-2), 34.4 (C-1),32.3 (C-7), 28.2 (C-
17), 22.1 (C-18), 21.3 (C-11), 19.8 (C-20), 19.3 (C-6); EI MS [M]* 302.

Aglycon of virescenoside M (18): white powder; 'H NMR (500MHz, CDCls) 6: 5.66 (1H, dd, J=10.7, 17.5 Hz,
H-15), 4.93 (1H, dd, ] = 1.2, 10.7 Hz, H-16b), 4.83 (1H, dd, ] = 1.2, 17.5 Hz, H-16a), 4.18 (1H, d, ] =11.2 Hz, H-
19b), 3.99 (1H, ddd, ] =4.3, 9.6, 11.6 Hz, H-2), 3.48 (1H, dd, ] = 1.2, 11.2 Hz, H-19a), 3.20 (1H, dd, ] =1.2,9.6
Hz, H-3), 2.56 (1H, dd, ] = 3.4, 16.9 Hz, H-6a), 2.35 (1H, d, ] =17.5 Hz, H-14a), 2.33 (1H, dd, ] = 14.4, 16.9 Hz,
H-6b), 2.21 (1H, dd, ] =4.1, 12.6 Hz, H-1a), 2.20 (1H, m, H2-11), 2.01 (1H, dt, | =2.4, 17.7 Hz, H-14b), 1.83 (1H,
dd, ] =3.5, 14.6 Hz, H-5), 1.61 (1H, m, H-12a), 1.33 (1H, m, H-12b), 1.29 (1H, t, ] = 11.6 Hz, H-1b), 1.28 (3H, s,
Me-18), 1.14 (3H, s, Me-20), 1.01 (3H, s, Me-17). 3C NMR (125MHz, CDCls) 6: 198.4 (C-7), 163.8 (C-9), 144.9
(C-15), 129.0 (C-8), 111.8 (C-16), 84.4 (C-3), 68.8 (C-2), 65.0 (C-19), 49.6 (C-5), 42.7 (C-4), 41.7 (C-1), 40.3 (C-10),
34.7 (C-6), 34.4 (C-13), 33.5 (C-12), 33.3 (C-14), 28.1 (C-17), 23.3 (C-11), 22.4 (C-18), 19.6 (C-20); EI MS [M]* 334.
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Figure S2. HPLC-MS data for subfraction Il

Virescenoside Z12 (4) [M+Na]* 517.2767
Virescenoside Z13 (5) [M+Na]* 533.2711
Virescenoside Z14 (6) [M+Na]* 547.2507
Virescenoside Z1s (7) [M+Na]" 547.2507
Virescenoside Z16 (8) [M+Na]* 515.2609
Virescenoside Z1s (10) [M+Na]* 517.2767
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cENAM(4] =INE. 100
GPZl BD.OD &
arz2 20.10 &
crz3 11,00 &
sPZL =5.00 &
Ple 1000.00 usec
P13 508.00 usec

Fl - Aoemisition parametere

1 256
sFel 176.0292 MHz
FIDRES 220,036530 Hz
E 160,000 pem
FaMoDE  Echo-antiecha

F2 - Processing parimetara
E 2048

sF £99.9999970 Mz
wDw Q¥INE

EE]

LB 0 Hz

o8 o

Be 1.00

Fl - Processing paramstera
H 1096

nez echo-antiecho
sF 176.0150955 oz
wow

238

1B 0 Hz

= o
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Figure S7. HMBC spectrum (700 MHz, Pyr-ds) of 1
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current Data Paramsters
NAME i

EXPNO
PROCNO

ir-1ii
2052
2

T2 - Aequisition Paramstsrs

Date_
Time
INSTRUM
PROBHD
FULFROG
D
SOLVENT
Ny

Ds

SWH
FIDRES
a

GPHAM[1]
GENAM[2]
GPNAM[3]
GEL1
GPLZ
GPZ3

P16

CHRNNEL £1 =

CHANNEL £2 =

GRADIENT CHANNEL =:

20190411
17,28
spest

5 mm PATXC Z1P

nmbegp Lpndgt
4096
Pyr
128
18
5597.015 Hz
1.36645% Hz
0.3655093 sec
202
89.333 ussc
6,50 usec
203.0 K
145.0000000
5.0000000
0,00000300 sz
1.50000000 sec
0.00344828 ssc
0.10000000 ssc
0,00010000 sec
0,00001290 s=c

1H
16,20 uses
32,40 us=e
4B
23.41078186 W
TO0.00Z6600 MHz

13c
10.00 usec
4B
106.75517272 W
176.,0245007 MHz

SINE.100
SINE.100
SINE.100
50.00 %
30,00 %
40,10 %
1000.00 usec

Tl - Acquisition paramsters
D

sFo1 176.0345 MHz
TIDRES 352.065000 Hz
£ 220,000 ppm
FRMODE QF

F2 - Proeessing parameters
51 2048

=F 699.959956% MHz
WDW SINE

S8B 2

LB He

GE

BC 1.00

Tl - Procsssing paramsters

409§

QF
176.0150%21 MHz

SINE

Hz
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Current Data Parameters

HAME Vir-1ii
EXPNO 6030
PROCHO 2z

F2 - Acquizition Parameters
Date_ 20130411
Time 16.01
INSTRUM speact
PROBHD 5 mm PATXC 31F
PULFROG neesygpph

D 2048
SOLVENT Fyxr

Hs 16

Ds 16

SWH 5597.015 Hz
FIDRES 2,732918 Hez
AQ 0.1829547 sec
RG 203

oW 83.333 uzec
DE 6.50 uszec
TE 303.0 K
Do 0.00006871 zec
ol 1.00000000 =ec
o] 1.00000000 sec
Dleg 0.00010000 gec
ING 0.00017865 sec

CHANNEL fl ========

16.20 usec
32.40 usec
0 de
23.,4107818¢6 W
700,0026600 MHz

== GRADIENT CHANNEL ==

GPHAM[1] SINE.100
GPZl 20.00 %
Fle 1000.00 usec

Fl - megquisition parameters
TD 81

SFOL 700.0027 MHz
FIDRES 138.197601 Hz
S0 7.996 ppm
FnMoDE TPPT

F2 - Processing parameters
5T 2048

SF 693,2999853 MHz
TWDW QSINE
BER 2

LE 0 Hz

=B 1}

PC 1.00

Fl - Processing parameters
8T 204%
MCzZ TFFT

SF 699.9999859 MHz
D QSINE
SEB 2

LE 0 Hz

GB 1)

13
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Current Data Parameters

HAME VirGOi
EXPHO 31
PROCNO 2

T2 - Acquisition Paramsters
Date_ 20180913
Time 13.1¢6
INSTRUM spect
PROEBHD 5 mm PATXO 31P
PULPROG zg30

D le324
SOLVENT MeOD

e 65

Dg 0

BWH 4550.971 Hz
FIDRER 0.277769 Hz
AgQ 1.8000585 sec
RG 203

DWW 109,887 usec
DE 6.50 ussc
TE 202.0 K
Dl 0 sec

TDO 1
======== CHANHNEL fl ========
juteleh 1H

Pl 16.20 usec
PLL 0 4B

PLIW 23.41072186 W
SFOL 700,0022400 MHz
T2 - Processing parameters
AT 32768

&F 700,0000224 MHz
WDW GM

S8B [}

LB -3.00 Hz
GB 0.3

PC 1.00

=
=
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Figure S9. *H NMR spectrum (700 MHz, CD30D) of 2

14



=t [ RN [t} (el [aw) [T}

=) SR > ™ -~ s} o AN EON OO MMS D A m s o Cartent Data Parameters
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™~ A e] ) ) ™~ ™M S S R et b
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™ 'r '|_| '|_| 'r '|_| '|_| U B B LA PP NP B IR I R B F2 - Acquiszition Parameters

AN%

X

Date_ 20180913
Time 16.42
INSTRUM spact

PRORHD 5 mm PATXO 31F

PULFROG zgpdg

TD 65536
SOLVENT MelD

ot 4096

D& 2z

SWH 42613.637 Hz
FIDRES 0.650232 Hz
j:Xe) 0.7689557 zsc
RG 203

D 11.733 usec
DE .50 usec
TE 303.5 K
o 2.00000000 =sc¢
D11 0.03000000 sec
TDO 256

Hucl 13c

Fl 10.40 usec
PL1 0 de

PL1W 106.75517273 W
SFOl 176.0353807 MHz

CPDPRG[2 waltzlé
HuCcz 1H
PCPDZ 71.90 usec
FPLZ 0 dB

PL1Z 12.53 dB
FPL13 17.00 dB
PLZW 23.4107318%6 W
PLI1ZW 1.30742240 W
PLL13W 0.46710649 W
SFO2 700,0021000 MHz
F2 - Processing parameters
5T 65536

5F 176.,0147885 MHz
TWDW EM
S5B 0

LB 1.00 Hz
=B 0

PC 1.40

' | ' T ' | ' | ' T ' | ' | ' | ' | ' | ' | ' |
220 200 180 160 140 120 100 80 60 40 20 ppm
Figure S10. 3C NMR spectrum (176 MHz, CD30D) of 2

15



ata Faranats
Arak

v
m by e
e i
e —

- iy

Tureant
B

W Il R U 0

3t

L FROBED 5 i FATHS 31F
FRLFESS  hegsatgpabepd. i
™ avun

- -
. K
A+ e .
i~ 20 e LI
- %

u r -
-
v *
1
. . L
-
* L4 .
yuo 150,80 b
. . I
puiz 1556 0
- [ T
. -~ 80 R R
prre L aibT
o % Evaa0a Fle
I i
a1
L 14
H

wik
PR3 Orpai.

T3 - Msgshaltisn pavansters
E s

™
ey 476, 0862 HEe
Taneme 2d0.006830 He

- 140 ] L5008 gy
TDE  Bedeohoh haahs

Figure S11. HSQC spectrum (700 MHz, CD3OD) of 2

16



N Man

I

ae e

* . e
L
- ) -
- o .’4
PR ]
LJ
viw R

100

—120

—140

—160

|
6.0

Figure S12. HMBC spectrum (700 MHz, CD30D) of 2
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Current Data Parameters

Vireg0i
EXPMO 2052
PROCHO 2
F2 - Rcquisition Parameters
Date_ 20180913
Time 22.39
INSTRUM spect
PROBHD 5 mm PATXO 31P
PULPROG hnbcgplpndgf
D 4096
SOLVENT M=0D
ms 20
D& 1e
SWH 4550.971 Hz
FIDRER 1.111077 Hz
a0 0.4500139 see
RG 208
o 109,867 ussc
DE 6.50 usesc
TE 302.8 K
CHET2 145,0000000
CNSTL3 5.0000000
oo 0.00000300 sec
DL 1.50000000 ssc
D2 0.00344828 zec
=13 0.10000000 see
Dlé 0.00010000 sec
o 0.00001185 sec

GRADIENT CHANHEL =

CHRMMEL f1 =

i
16.20 usec
32.40 usec

0 dB
22 .41078218¢ W
F00.0022400 MH=z

CHRMNEL f2 =
13c
10,00 usec

0 dB
106.75517272 W
176.0362608 MHz

GPNAM[1] SINE.100
GENAM[2] SINE.100
GPIAM([2] SINE.100
GPzl 50.00 &
Gpz2 30.00 &
GPZ3 40.10 &
Plé 1000.00 uszec
Fl - Reguisition parameters
TD

sFol 176.0363 MHz
FIDRES 375.544037 Hz
W 240,000 ppm
FnMODE QF

F2 - Processing parameters
&I 204

sF 700.0000200 MHz
WDW SINE

S8B 3

LE 0 Hz

GE 0

BC 1.00

Fl - Processing paramsters
sr 4096

MC2 QF

BF 176.,0147561 MHz
WD SINE

83B 0

LE 0 Hz

GB o
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Figure S13. NOESY spectrum (700 MHz, CDsOD) of 2

Current Data Parameters

NEME VirGoi
EXPNO 6030
PROCNO 2

F2 - Requisition Parameters

Date_ 20180813
Time 14,18
INSTRUM spect
PROBED 5 mm BATEO 31P
PULPEOG noesygpph
2048
SOLVENT MeCD
g 16
DS 16
suH 4550.971 Hz
FIDRES 2.222154 Hz
29 0.225008% sec
RG 203
oW 109,867 uses
DE 6,50 usec
TE 302,95 K
Do 0.00008824 see
D1 1.00000000 sec
D8 1.00000000 sec
D16 ©.00010000 sec
NG 0.00021875 sec
CHANNEL £1
w1
P1 16,20 usec
Pz 32,40 usec
PL1 0 4B
PLIW 23,41078186 W
sFo1 700,0022400 MHz

GRARDIENT CHENNEL

GENEM[1] SINE.100
GPZ1 20.00
P16 1000.00 usec

F1 - Rcquisition paramsters
™ 22¢

sFo1 700.0022 MHz
FIDRES 29.,746361 Hz
W 6,501 ppm
FnMCDE PRI

F2 - Processing paramsters
sI 2048

SF 700.,0000213 MHz
WDW QSINE

SSB H

LB 0 Hz

GE 0

B¢ 1.00

Fl - Procsssing paramsters
51 2048

Mcz TEPI

SF 700,0000211 MHz
WDW QSINE

s8B z

LB 0 Hz

GE 0

18
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Current Data Parameters
NRME i

Vir-2%
EXPNO 21
PROCINO z
F2z - Bogquisition Paramsters
Date_ 20120727
Time lz.27
INSTRUM spect
FROBHD 5 mm PATXD Z1F
PULPROG zg30
jus) 16384
SOLVENT Me0D
NE 147
Dg o
SWH 4550.971 Hz
FIDEES 0.2Z7778% He
AQ 1.8000555 sec
RG 202
it 105,887 usec
DE 5,50 usec
TE 302.0 K
D1 0 s=c
IDO 1

38 16.20 us=c
PL1 0 4B

PL1W z3.,41078186 W
BEOL TOO,0022400 MHzZ

FZ - Processing parameters

21 22768

sF 700.0000223 MHzZ
WDW =M

2ER o

LE -2.00 Hz
GE 0.3

BC 1.00

6.0 5.5 5.0 4.5 3.0 2.5 1.5

4 N N T o

Figure S14. *H NMR spectrum (700 MHz, CD30D) of 3
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Current Data Parpameters

HAME VEr-L¥
EXPHO 3730
PROCHG 1
F2 - Roquisition Parameters
Date_ 20190727
Time 17.00
INSTRUM spect
PROBHD 5 mm RATXO 31@
PULPROG zgde3o
prel 65536
AOLVEHT MedD
na 45520
1] S
awi
FIORES
Al
RG 203
oW 11.722 uses
CE 6.50 usec
TE 2028 K
ol OLEOB00000 sec
D11 0.0T000000 ses
D0 4096
[= £l
HUCL 13C
"1 10.40 uses
PLL £l
PLIW 10675517273 W
arol 1760353807 Muz
[= f2
CPOPRG[Z waltzld
ol lerd 1H
POFDE TL. 90 uses
PLZ O 4B
PL1Z 12,68 dB
PLZW 23.41078186 W
PL1ZW 1.26303649 W
AFO2 TOO0L0021000 MHAT
F2 - Rracessing parameters
ar 65536
aF 176L014TEEE MH:
WL EM
228 0
LB 1.00 Hz
GB 0
=] 1.40

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90
Figure S15. $3C NMR spectrum (176 MHz, CD30D) of 3
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Figure S16. HSQC spectrum (700 MHz, CDs0D) of 3
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Currest Data Parameters
R

w: vir-zg
EXENG 7130
PROTHO 1
F2 - Acquisition Parameters
Date_ 20190727

o 16,32
INSTRIDT apect
EROBHD 5 mm BATXO FIE
PULPROS  heqeetgpeispl.2

2043

SOLVENT MaoD
e 1
ps
SwE 4550.371 Hz
FIDRES 2.222154 mz
ag 0.2250065 sec
RS
D 109,867 usec
oE 5.50 neec
1E 303.0 X
CHSTZ 145. 0000000
CHSTLT -0 500E000
oo 0.CODEEI0C sec
Dl 2.00000000 aec
D2 0.00172414 sec
D11 0.0300C000 sec
plg 0.00010000 sec
D24 0.000BE207 sec
e 0.CODELT?S sec
31

16.20
32.40

0 uzec

o aE
23,410738186
700, 0022400

uzec
uses

w
z

SE3L
SPWEM[2]
sewaM(7]

1500.00
120,00

15.56
0w
106, 75517273
2.36748734
176, 0292202

8.16
5.62

15,66
CrpE0, 0.5,20.1
crpédoonp. 4

SPNEM[14 Crp32,1.5,20.2
SENAM[31 Crpd2, 1.5,20.2

spoaLd
SPoaLT

SEORL1E
SPORLIL
SPOFFE3
SPOFFET

500
0.500
0.500
0.500

o mz

o Hz

SEOFFSl4 O Hz
SPOFFE3l O Hz

P13

uzec
usec
uses

W

Mz

BEEH

wwww

uses
uses

Fl - Acguizition parameters
™ 172

sFol
FIDREE
s

FrampE

176, 0292
327.496216

1€0, 000
Echo-antiechs

»mz
Hz
wpm

FZ - Processing parameters

ST

acho-ant iecho
176.0147828
e

0 mz
0

F1 - Praocesz:ing paramatara
409

»mz
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Figure S17. HMBC spectrum (700 MHz, CD30D) of 3
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Current Data Paramsters

NAME Vir-Lg
EXPNO 8052
PROCNO 1
Fz - Regquisition Parameters
Date_ 20190728
Time 16.43
INSTRUM spect

PROBHD 5 mm BATHO 31P
PULPROG hrbegp lpndgf

4086
SOLVENT MeOD
o) 256
D& 16
SWH 4550.971 Hz
FIDRES 1.111077 Hz
RO 0.450013% sec
RG 202
W 109,867 uses
DE 6,50 usec
TE 203.0 K
CHST2 145.0000000
CNST13 5.0000000
Do 0.,00000300 gec
D1 1.50000000 sec
Dz 0.00244828 sec
D6 0.10000000 s=¢
Dlg 0.,00010000 see
INO 0.00001280 sec

CHRENNEL £1

1H
16.20 usec
32.40 usec

0 4B
23.41078188 W
T00.,0022400 MHZ

= CHANNEL £2

e 130

P2 10.00 usec
PLZ 0 4B

BLZW 106.75517273 W
sroz 176.0845007 MHz

GRADIENT CHANNEL =

GPMAM[1] SINE,100
GPNAM[2] SINE.100
GENRM[Z] SINE.100
GPL1 50.00 %
GPLZ 30,00 %
GPL2 40,10 ¥
Ple 1000.99 usec
Fl - Bcquisition paramsters
D 109
SFol 176.0345 MHz
FIDRES 710.,587961 Hz
B 220,000 ppm
FoMODE QF

Fz - Processing paramsters
81

SF TO0 0000157 MHz
WOH SINE

S8B 3

LE 0 Hz

GE o

Bt 1.00

Fl - Processing paramsters

Moz oF
SF 176.0147%37 MHz
WO SINE

EE o

LE o Hz

GB o
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Figure S18. NOESY spectrum (700 MHz, CDs0D) of 3

R D R e e

Current Data Parameters

HAME Vir-239
EXFNO 6030
PROCHGO 2

Fz BRoquizition Parameters
Date_ 201%0727

Time 14.03
INSTROM gpect
FPROBHD S mm PATXO 21F
PULFROG noesygpph

D 2098
FOLVENT MeOD

HNEe B

Ds 186

SWH 4880,571 Hz
FIDRES 2.222154 Hz
AQ 0.2250069 sec
RE 203

oW 102,867 usec
DE 6.50 usec
TE 303.0 E
Do 0.00008324 sec
Dl 1.00000000 sec
DE 1.00000000 sec
Dlé 0.00010000 zec
Ind 0,00021575 sec
memmsms== CHANNEL fl ssssss==
HUCL 1H

Fl 16.20 usec
P2 32,40 useso
PL1 0 di

PL1W 22.410721%6 W
EFO1 TO0.0022400 MHz
w=me== GRADIENT CHAHNNEL ====s
GENAM[1] 2IME. 100

GPel 20.00 %
Flé 1000,00 usec
Fl Acquizition paramstara
D 176

zrol FOO.0022 MHz

FIDRES 51.715435 Hz
=W G.501 ppm
FnMODE TFFL

FZ - Processing parameters
5T 2

EF 700.0000210 MHz
WDW QEINE

S5B 2

LE 0 Mz

=GB .

PC 1.00

Fl Processing parameters
ET 2048

MCZ TFPFL

EF 700.0000209 MHz
WDW QETHE

S5B 2

LR 0 Hz

G o
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Current Data Parameters

MAME Vir7—3
EXPHO 20
PROCHO 1

F2 - Rogquisition Paramsters
Date_ 20181109
Time 16.0%
IMSTRUM spect
PROBHD 5 mm PABEC BB/
PULPROG zg30

D 16384
SOLVENT M=0D

He 24

D& 2

SWH 23246.752 Hz
FIDRES 0.198166 Hz
R 2.52213252% sec
RG 19,24

oW 154.000 usec
DE 16.00 usec
TE 303.2 K
Dl 0.20000000 sec
TDO 1
======== CHANNEL £l ========
SFOL 500.1216004 MHz
MUl 1H

Bl 11.00 usec
PLWL 15.24899998 W
F2 — Processing paramstsrs
ar 6552&

aF S00.1200147 MHz
WD ne

S8E 0

LE 0 Hz

GEB [s]

P 1.00

r—"rr 1T T T
6.0 5.5

Figure S19. *H NMR spectrum (500 MHz, CDsOD) of 4
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Current Data Faramsters

HMAME Vir7-3
EXPMNO 3530
PROCNO 1

F2 - RAcguisition Paramsters
Date_ 20181110
Time 9.40
INSTRUM zpect
FPROBHD 5 mm PABBCQ BB/
PULBROG zgpg

TD 65536
SOLVENT MeCQD

ME 704

D3 2

SWH 29761.204 Hz
FIDRES 0.454131 Hz
A 1.1010048 sec
RG 196.384

oW 156.300 usec
DE $.50 uzec
TE 303.3 K
o1 2.00000000 =sec
D11 0.03000000 sec
TDO 4056

= CHANNEL f1

SFO1 125.7722511 MHz
NUCl 13C

Pl 12.00 usec
PLW1 79.43299866 W

== CHANNEL f2

500,1325007 MHz
HUCz 1H
CEDPRE[2 waltzlé
PCPD2 78.00 usec
PLWZ2 15.84859998 W
PLW1Z 0.35659995 W
PLW13 0.35659999 W
F2 - Processing parvameters
51 65536
SF 125.7575372 MHz
WDW EM
588 0
LB 1.00 Hz
CB 0
j=¥s] 1.40

! I T I ! I ! I ! I
220 200 180 160 140
Figure S20. *3C NMR spectrum (125 MHz, CD30D) of 4
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Current Dats Parameters

NAME Vir7-3
EXPNO 7130
PROCNO 1
F2 - Aoguisition Parameters

n T ppni: i

PROBHD 5 mm PABEO BB/
FULFROC hegeetgpeisp2.Z
D 2048
SOLVENT Me0D
3 ns 4
D3 15
3245.753 Hz
Y
| R
- . -
-
-
-
" Do
-
— - - -
—] = CHATMMEL 1 =
500.1315004 MHz
— 1K
* F 11,00 usec
22.00 uses
. - - ras o uzes
FLIL 15.34899995 W
- CHMNNEL f£2
Uz 125. 7578455 Mz
wmea 130
CPDPRG[2 bi_pSmdap_dap.2
P3 12,50 uses
F1a 500,00 uses
=] - . - - Faa 200000 uses
Psa 1500.00 uses
— - - PLwe oW
- PLwz 79.43299888 W
PLilz 2.74029994 W
| 8mmm[31 ErpE0, 0.5, 20.1
- POALS 0. 500
SPOFFS3 0 Hz
SEWI 1%, 95299994 W
SENAM[7]  drpf0comp.d
SFOALT 0.500
3 SEOFF37 0 Hz
SEWT 13.96299534 W
SENAM[14 ¢rp32,1.5.20,3
SFOAL14 0.500
SPOFFS14 0 Hz
— 1 ome]q 8.09099960 W
PNAM[31 Crp32,1.8,20.2
- SPORL3L 0. 500
SPOFFS31 0 Hz
SPW31 2.02270007 W
r GRADIENT CHANMNEL
GENAM[1] SMSQLG. 100
GENAM[2] SMSQ10.100
GENRM[3] =MsQLo. 100
GENEM[4] =MsQLo.100
I 1 2&?21 0.00 &
Pz 20.10 2
- @pe3 11.00 2
@z ~5.00 2
P15 100000 usec
P19 600,00 uses
F1 - Roguisition parsmeters
™ ass
SPOL 125.7578 MHz
TIDRES 157.510086 Hz
— 1 4&“ 160,306 ppm
AMODE ~ Eche-Antieche
T2 - Processing parameters
ST 2048
| SE 500.1300139 MHz
oW QsINE
b . seB 3
LB o Hz
=3 o
P 1.00
Lo il 1 <7 0
L L e e e B L O e L B B S B B o1 pyiions
ez =cho-antiacho

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppng: T

GB o

Figure S21. HSQC spectrum (500 MHz, CDs0D) of 4
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Figure S22. HMBC spectrum (500 MHz, CD30D) of 4

Current Data Paramsters

ROCNO

VirT-3
2052
1

FZ - Acquisition Paramst=rs
Date_
Time
INSTRUM
FROBHD
PULPROG

codl
8O

20181110
10.z2
spect

5 mm FABEO BB/

hnbegplpndgs
4096
MeOD

0.792664
0.5307240
196,84
154,000
&.,00
2032.2
145.,0000000
5.0000000
0.00000R00
1.50000000
0.00344828
©.10000000
0.00010000
0.,000019%0

CHENNEL f1 =
500.12316004

1z.00
24,00
15.84899988

CHANNEL £2 =
125.7703648
13c

10,00
F4.13099670

GREDIENT CHANNEL

Hz
Hz
sea

uss<
uses

s=c
s=a
see
sea
sec
sec

MHzZ

uses
uses
W

GPNAM[1] SMSEQ10.100
GPNEM[Z ] EMEQ10.100
1 SMEQL10.100
50.00 %
Grzz 20.00 %
GPZa 40.10 %
P16 1000.00 usec
F1 - Acquisition parameters
™D z00
SFOL 125.7704 MHz
251.256287 H=z
199,774 ppm
FRMODE oF
Fz - Processing parameters
ST 2043
SF 500.1300147 MHZ
wow QSINE
98B
£40 o Hz
o
P 1.40
F1 - Processing parameters
ST 1098
Mz oF
SF 125.7575488 MHz
woW SINE
160 -
T o Hz
GB o

ppm
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Figure S23. NOESY spectrum (500 MHz, CD30D) of 4
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Current Data Parameters
HAME i

VirT-3
EHPNG 6030
PROCHO 1
F2 - Reguisibion Paramebecs
Date_ ZOL&LLO
Time 16,39
INETEM spect
FROBUD S mm PABBO BB/
FULPROG naraygeph
o
HOLVENT
iz
Ds
ey
PLDRES
AQ
RG 106.06
oW 154.000 usec
DE 6.50 uses
TE 30%.2 K
Do ©.00013899 sec
m1 1. EOGO080 awe
D& 1.00000000 ane
D14 ©.00010000 swc
THE CLO0OIORO0 ane

- LT

SFOL SO0, 1316004 Mz
FHEE
Pl 11.00 uses
Pz 22,00 uses
FLWL 15.84299998 W

ssssss GEADIENT CHANNEL ss===

GEMAM[1] BMEOL10., 100
GFLL 40,00 %
rFle 1000.00 uses
Pl - RCQUASAticon parametesrs
T z56
SFCO1 500.13146 MHz
FIDERES 25.36525% Haz
7 6.492 ppm
FaMODE TFPI

F2 - Processing paramoters
&8I 2048

&F E00.1300145 MHz
WOH QETNE

BER 2

LB O He

Go o

o 100

Fl - Processing parameters
3L zo48

Moz TFEL

B 500.1300143 MHz
WoW QEINE

30 z

LB o Ha

GB @
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Current Data Farameters

WAME Virz-Fl
EXPHC 31
FROCNO 1

F2 - Acquisition Parameters
Date_ 20180903
Time 15.38
INSTRUM spect
FROEHD 5 mm PATXC 31P
PULFROG zZg30

TD 16384
SOLVENT MeoD

M3 43

Ds o

SWH 4550.,371 Hz
FIDRES 0.277763 Hz
X} 1.8000555 sec
RG Z03

oW 103,867 ussc
DE 6.50 use
TE 302.0 E
Dl 0 sec

TDO 1
======== CHANNEL fl =======:
HUCL 1H

Pl 16.20 usec
FL1 0 de

PL1W 23.41073186 W
sFol 700.0022400 MHz
F2 - Processing parameters
= 32768

SF 700.0000215 MHz
WDW no

SEB o

LE 0 Hz

GB a

FC 1.00

ﬂﬂ 1 Al e i i . .

. . 2.5 2.0 1.5
< R Qe R C!"“."’.QC!".Q .".02".
o [ o il i<t IN|?

Figure S24. lH NMR spectrum (700 MHz CD30D) of 5
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HAME Vir2-rl
EXPHO 2730
PROCHIC 1
FZ - Acguisition Parameters
Date_ 20180502
Time 1e.11
INETRUM spect
PROBHD 5 mm PATXQ 31P
PULFROG zgpg
D 65536
SOLVENT MeoD
NS 1z8
Ds 2
SWH 42613 .637 Hz
FIDRES 0.650232 Hz
AQ 0.7689557 zec
RG 203
DW 11.733 u=sec
DE 6.50 usec
TE 303.7 K
Dl 2.00000000 =ec
D11 0.03000000 ==c
TDO 4036
======== CHANNEL fl ========
NUcl 13¢
Pl 10.40 u=sec
PL1 0 de
PL1W 106.75517273 W
SFQl 176.0353807 MHz

CPDERG[2 waltzle
HUc2 1H
PCFPD2 71,30 usec
PLZ 0 dB

PL1Z 12.53 dB
PL13 17.00 dB
PLZW 23.410781l8¢ W
PL1ZW 1.307422490 W
PL13W 0.46710649 W
SFQZ 700.0028000 MHz
F2 - Processing parameters
8T 65536

SF 176.01478%5 MHz
TWDW EM
S5E a

LB 1.00 Hz
(=3 0

FC 1.40

L . e B I B 5 S B B a—
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Figure S25. 13C NMR spectrum (176 MHz, CD30D) of 5
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Figure S26. HSQC spectrum (700 MHz, CDs0D) of 5

murrant DAt PArimaters
fiee AT -TL
Exp 7130
PROoHS 1

Fi - Acquisition Farimecers
Tt Z01EYO0

Tim .
LR speat
w8 waTEe 1R

rULRS  eqreTgpelend.d
[ ECTE]

SELVENT e

= 2
s

&0
4550971 M=

2.222154 Ha
0.ZZ00EF awe

Bl
185 0ODOROR

0. 200000
0. o000
2100000000 aen
D.00172314 aee
003000600 aec
0.00010000 seo
D.OODHEZDT asc
0.00001775 seo

1e

- umanMEL f1

in
16.20 uawe

2 32.40 uses
I8 [ e

Pl 0 e

PLiw 23.4107818€ W
sTol TO0.A0ZZA00 M=

HAMMEL [2

10,00 uaes
A00.00 uaee
2O00.00 1ses
15300.00 usem
@000

o dan
15,36 ds

o w
106. 72307273 w
. FETABTIA W

31 1s5.
SPHAM[F] Cepdd, 8.3,20.1
FPRRR [T | Crpgocomg. 4
SPRAR[14 Cep3Z, 1.3,20
SPMAM[I1 Cep3T, 1l
TPEALD

srorrsdl 0 um

- GHADIENT CHANMEL -
1 BINE

Processing parsmstars
2048

1.4
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[
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Figure S27. HMBC spectrum (700 MHz, CD30D) of 5

3.5

Current Data Parameters

HAME Virz-F1
EXPHO EBOBZ
PROCHO 1

F2 - Reguisitisn Parameters
Date 20180904
Time 4.18
INSTREUM spect

FEOBHD &% mm PATHO 21F

FULPROG hrbcgplpndgt
™ 4096
SOLVENT HelD

N& 16

Da 16

HWH 4550.%971 He
PIDRESZ 1.1110%7 Mz
A 0450013 sec
B 203

oW 108,867 usec
DE 6.50 usec
TE 302.6 K
CHNETZ2 145, 0000000
CHNET13 A.0000000

jale] 000000300 ses
D1 1.50000000 sec
Dz 0.00D3I44828 sec
D& D.0LZL0000 Sec
D16 ©.00010000 sec
IND 0.0D001185 sec

CHANNEL 1 =
iH

16.20 usec

32 .40 uaes

=== CHANNEL £2 ==
13c
10.00 us

o dB
106. 78517273 W
176.0362608 MHR

ssss== GEADIENT CHANNEL =ss==

GENAMIL] FINE. 100
GENAMIZ] FINE. 100
GEHAM[F] HINE.100
GPZ1 50.00 %
GPLZ 30.00 %
ares 40.10 %
Fl6 1000.00 uaes

Fl - Reguigition parameters
0 512

Bro1 176.0262 MMz
FIDRES 165.033%%7 Hez
EL) 40,000 ppm
FaMODE QF

F2 - Processing paramsters
I 2048

IF 7000000198 MHz
WO HINE

2R 3

LE O HeE

B o

PC 1.40

Fl - Processing paramsbers
I 4086

Mcz QrF

ar 176.0147765 MH:
WO HINE

2R Q

Lo O Mz

B o
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Figure S28. NOESY spectrum (700 MHz, CDs0D) of 5
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1.0 05

Currer
WAME Virz-F1
BHENG G020
PROCHO 1
F2 - Acquisition Parameters
Date_ Z0180903
Time 15,49
1N TRUM spect
PROBHD 5 muu PATHO F1P
PULFROG ncesygEEh
D Z04E
FOLVENT MeoD
a4

Dz 16
T 4550, 971 Uz
FIDEES Z.ZzElsa Ha

©.225006% sec
RG 203
D 109,867 usec
OF E.50 uaes
TE ECEN
Do C©.0000892Z swec
o1 1.00600000 sae
Da 1.00000000 A
D16 0.00010000 ans
IHG OLOO0Z1ITE sec
mmmmmmmm CHAMNEL 1 ====e====
WU 18
Pl 16.20 uses
ra 32,40 uses
PL1 ooan
PL1W LT ALOTELES W
EFO1 TO0.0022400 MHz
mmmmmm GEADTENT CHENHEL ===
GRMRM[1] AINE. 100
GREL 20,00 %
Bl 1000.00 uses

Fl - Acquisition paramelers
™ 121

sFol TOO.O0ZE MHE
F1DRES TH.ZZTAS0 Hz

EX 6501 PR

ERMODE TPEL

F2 - Processing parameters

&1 2048

aF TOO.O000E10 MAE
WM QEINE

=30 2

LE © Ha

SR o

re 1.00

F1l - 255ind PArameters

1 zoas

Moz TPPT

EF TO0.00002Z10 MHa
WM QETHR

soB 2

L o uz

GB -]
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HNAME Vir Z15
EXPNO 31
PROCNG 2
F2 - Aoguizition Parameters
Date_ 201590811
Time 2.1%
INSTRUM spect
FROBHD 5 mm FABBO BB/
PULPROG zg30
TD 16384
SOLVENT MeOD
2 16
D5 2
SWH 3501.401 Hz
FIDRES 0.21370% Hz
AQ 2.33986351 zec
RG 176.06
on 142,800 use
DE 6,50 use
TE 303.2 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl =======
SFQ1 500.1318505 MHz
Hucl 1H
Fl 11.00 use.
FPLW1 15.848999%8 W
FZ - Processing parameters
2 6553
SE 500.1300145 MHz
WDW =M
S5B o]
LB -1.00 Hz
== 0.2
PC 1.00
| I ]JL_,X J'JJL__LJLW ik “ ull AM_JWU
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Figure S29. *H NMR spectrum (500 MHz, CD30D) of 6
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40.31
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35.64
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W

Current Data Parameters

IAME vir Zl15
EXPHO 3530
PROCHO 1

F2 - Acquisition Parameters
Date_ 20190822
Time 2.39 b
INSTRUM spec
PROBHD  Z113652_0155 (
PULFPROG zgde3 0

™D 65536
SOLVENT MeoD

ne 32912

Dg 2

SWH 29761.904 Hz
FIDRES 0.%08261 Hz
Bo 1.1010048 sec
RG 196.84

Dw 16,800 usec
DE 6.50 us=c
TE 302.4 K
Dl 0.50000000 sec
D1l 0.03000000 sec
DO 4096

sFol 125.7722511 MHz
wucl 13¢

PO 4.00 usec
Pl 12,00 usec
PLWL 79.43299866 W
sFOZ 500.1325007 MHz
HUC2 1H
CFDPRG[Z waltzl6
PCPD2 78.00 ussc
PLWZ2 15.84899998 W
PLW12 0.35659999 W
F2 - Processing paramsters
s 65536

&F 125.7575396 MHz
WDW EM

s8B 0

1B 1.00 Hz
GB 0

PC 1.00

! l ! I j l ! I j I !
220 200 180 160 140
Figure S30. 13C NMR spectrum (125 MHz, CD30D) of 6
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Figure S31. HSQC spectrum (500 MHz, CD30OD) of 6
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Current Dsta Farameters

NRME Vir 215
EXPNO T130
BROUND 1

F2 - Boquisition Parsmeters
Dete_ ap1z0saz
Time 9.41 b
INSTR!

spec
PROEHD  B113652_0155 (
PULEROG heqoetgpeiopd. 2
™ 2048

SOLVENT HeoD
g 18
DS 16
SeH 3501.401 Hz
FIDREE 3,415337 Hz
a9 0.2924534 sec
RG 195,84
iy 142,800 uses
DE 6.50 usec
TE 303.1 K
CNST2 145, 0000ROD
CNET17 -0, 5000000
Do 0.00000300 sec
D1 1,50000000 sec
Da 0.00172414 sec
D11 0.02000000 sec
D1s 0.00020000 seo
D24 0.0008I000 sec
o 0.00002450 ==c
SPARSELI o
TDav 1
SFO1L S00,1218505 MHz
el
PL 11,00 usec
F2 22,00 usec
P2g 1000.00 usec
PLWL 15.84899998
SFO2 125,7678496 MHz
13¢
CPDPRG[2 bi_pSmizp_ds;
F3 12,50 usec
Fl4 500,00 usec
Paq 2000.00 uses
B3 1500.00 usec
BLWO Lk
PLWZ 79.43299888
PLW1Z 2.03999996 W
SFNAM[3] Crp6l,0.5,20.1
SPOAL3 0500
SPCFFE3 0 He
SPW3 18,56299934 W
SPNAM[7] crpe0conp. 4
SPOALT 0.500

SFOFFE? 0 He
18.96299934 W
SPNAM[14 Crp3z,1.5,20.2
ZFOAL14 0,500
SFOFFE1e O Hz
E514 8.09099960 W
SENAM[31 €rp32,1.5,20.2

ZFORLIL 0,500
SPOFFS31 0 Hz

SPW3L 2,02270007 W
GENAMIL] SMSQL0.100
GPE1 80.00 8
GENAM[2] SMSQ10.100
cPI2 20,10 %
CENAM[Z] SMEQ10.100
GPE3 .
GENAM[4] SMEQ10.100
GPEa -5.00 8
P18 1000.00 usec
P19 G00.00 uses

F1 - Boquisition parsmeters
6

™

EFOL 125, 7678 MHz
FIDEES §30.040344 Hz
E 160,306 ppm
FAMODE  Eche-Antiecho

F2 - Proceszing parameters
T ELET)

SF 5001300138 MHz
QSTNE

BU 1.40

F1 - Processing parameters
8T

Mz eche-antieche

P 125,7575372 MHz
D

23R B

LB 0 Bz

cB o

36



ul

[N}

I

1)

7.0 6.5 6.0 55 5.0 4.5
Figure S32. HMBC spectrum (500 MHz, CD30D) of 6
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¢urrent Data Parametera
LME

171 Vir ZlS
BXPNG BOSZ
PROCNG 1

F2 - Beguisition Parametera
Date_ 20190823
Time 13.48 b
INSTROM apeat
PROBHD 2113852 0155 |
PULPRO% bmbogplpndgf

™ 4086
EOLVENT HeOD

N 32

Ds 1ls

SWH 3501.401 Ez
FIDRES 1.70266% Hz
G 0.5849088 see
RG 196.84

oW 142.200 uses
oE §.50 naas
TE 302.4 K
cusT2 1450000000
CNST13 50000000

oo 0.00000200 see
Dl 1.50000000 see
D2 0.00344528 see
o6 0.10000000 zec
D16 0.00020000 2ec
o 0.00001 660 e
SFPRREELI o
TDaw 1
sFOL 500.1318505 MHz
NUEl 1H

Fl 11.00 uees
P2 22.00 usee
FLWL 15.84392992 W
SFOZ 125.7728750 MHz
N2 i)
F3 12.50 neec
PLWZ 79.43205866 W
GPNEM[1] SMSQ10.100

Pzl 50.00 %
GPNRM[2] SMSQ10.100

Pz 00 %
GENRM[2] SHMSQl0.100
@pz3 40.10 %
P16 1000.00 uses
Fl - Beguisition parameters
D

SFOL 125.7729 MHz
FIDRES §02.409662 Hz
E 239.483 ppm
FnMODE QF
F2 - Processing parametera
sT

sF 500.1300135 MHz
WO QETNE

ssB
1B 0 Hz

=B Q
P 1.40
Fl - Processing parameters
SI 4096
Moz oF

=F 125.75753289 MHz
WDW EINE

BEE 0
1E 0 Ho

B o
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L [ Curreat Data Paramelers
HRHE Vir E15
B EXFHO €030
N 0.5 PROCHD z
- ) . - F2 - Beguieiticn Paramslers
4 R+ - Date 20190829
= L Time 11.z0 h
. e - -m o ™ =ma 4 = [ 1 0 INZTRUM spact
= = N . | P = g N - FROBHD  Z113652 0155 [
. = - 8 = it . ald | FULFROG nessygpph
—g 4 Ow gl o i r o SESe
L )| SOLVENT MeiD
Pe ! i 2 B ™ by
B o i C ﬁ_ Ty — 1. o 16
= e i i - 1 5 aHH 3501.401 He
B A gy |m Sl g'? HI! ] - :ém\::z 3.419337 Mz
= o - - .2 aea
- : L e GE.O6
= L] I . 2 0 o
= i 1 L . DE
@ @y a B i
. T . =11}
L o1 1.50000000 aes
B =2 1.00000000 sec
- P — 2_5 D16 0.00020000 s
- e " £ 5 B INS 0.00028560 wec
E il ;. A : g - TDav 1
- SFO01 S00.1318505 MHz
- - wIc1 iR
- i3 11.00 us
= N il N 3.0 P2 22.00 uw
k. L PLW1 15.848009%8 W
B GEMAM (1] HMAQLY ., 100
—_— 9 = L GPZ1 A%.00 %
B 3 5 F1e 1000.00 usec
- - - 'l - Acquisition parameters
==t - ioa L 0
B —— - m TETE N P01 &
L PIDRES
- Y
— 4 U ELl
= L 1= L . FRMODE
-
] [ F2 - Procesaing parameters
[ g1 zoag
ar EOG. 1300128 MHz
— 4_5 WO ORTHE
- t B aRE 2
2 =T LE 0 He
—_— i | B el o
. g L L 1.40
= t ' — 5.0
= L] [E H] . [
: - 6.0
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Figure S33. NOESY spectrum (500 MHz, CD30D) of 6
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) =SS ;s sy oy ol Ay SNl A A A kel Ay
PROCNO 1
F2 - Requisition Paramsters
Date_ 20150502
Time 14.37
INSTEUM spect
FROBHD 5 mm PRBBO BE/
PULPROG Zg30
o 16384
S0LVENT MeOD
Ng lzg
D& z
EWH 3246.753 Hz
FIDEES 0.1%98166 Hz
RQ 2.5221259 sec
RG 156,84
oW 154,000 usec
DE 168,00 usse
TE 212.2 K
D1 0420000000 se¢
TDO 1

CHRMNEL £1

2P0l 500,1316004 MHz
Nucl 1H
Pl 11.00 usse
PLW1 15.84805988 W
F2 - Processing paramsters
21 65536
2 500.,1200132 MHz
WDoH EM
2ER )
LE Q.30 Hz
GB o
BC 1.00

T
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Figure S34. *H NMR spectrum (700 MHz, CD30D) of 7
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Current Data Paramsters

NAME wir5ii
EXPNO 3730
PROCIO 1

F2 - Requisition Parameters
Date_ 20180316
Time 13.05
INSTRUM spect
PROBED 5 mm PATXO 31P
PULPROG zZ9pg

TD 65536
ZOLVENT M=OD

s 4096

D8 2

SWH 42613.637 Hz
FIDREZ 0.650232 Hz
AL 0.7689557 sec
RG 203

oW 11.733 usec
DE 6.50 usec
TE 303.5 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 256

BLIW 106.755617272 W
arol 176.0353207 MHz

HANNEL £2

CPDPRG[2 waltzlé
nucz 1R
PCPDZ 71.90 usec
Pl2 0 dB

FLlZ2 12.53% dB
PL1Z 17.00 dB
PL2W 23.41078186 W
Pllzw 1.30742240 W
PL13W 0.46710649 W
8FO2 700.0035000 MHz
F2 - Processing parameters
2L 65536

BF 176.0147888 MHzZ
WoW EM

8B 0

LB 1.00 Hz
GB 0

PC 1.00

! I j I ! l ! I j I j
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Figure S35. 13C NMR spectrum (176 MHz, CD30D) of 7
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Figure S36. HSQC spectrum (700 MHz, CD3sOD) of 7

Current Data Parametera
nAME i

EXENG
EROCITG

r&ii
7130
1

F2 - asguisition Parameters
20

Date_
Tine
INSTRUM
PROBED 5

23,01

epect
um PATEO I1P

PULPROG  hequetgpeiepl.
2043

MaoD

8
4550, 971 Hz
0.2250069 a=c

203

109 267 usec
6,50 uzec

0.00001775 sac

o
o

o

o
o
SPOFFEL D
SPOFFEIL O

F19

™
EFOL
FIDRES

3
FRHODE

CHANNEL £2 -
bi_pSmisp dep.2
13¢

- SRADIENT

16,20 usec
32.40 usec

uses

a5

23.41078186 W

700, 0022400 MHz

10,00 uees
500,00 usec
2000.00 uees
1500.00 uses
120.00 4B
@
15.5¢ 45

0w
106.75517273 @

2,96748734 W
176. 0292202

BEEEE

“rpé0, 0.5,20.1

crpsloomp. 4

©rp32, 1.5,30.2
€rp32, 1.5,20.2

0.500
0.500
0.500
0,500

1z

Hz

Hz

Hz

<l L -
sINE, 100

E
e

1000.00 usec
500,00 usec

F1 - asquisition parameters
256

176,0292 MHz
220.036530 Hz
160,000 ppm

Echo-Antiecho

F2 - Processing parameters
&1 2048

7000000215 MHE
QETNE
z

1.00

F1 - Processing parameters

echo-antische

176.0147838 MHz
QSINE
5
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Figure S37. HMBC spectrum (700 MHz, CD30OD) of 7
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Current Data Parameters

NEME Virsii
EXENO 2052
BROCNG 1

F2 - Aequisition Parameters

Date_ 20180916
Time 2%.43
INSTRUM spect

PROBHD 5 mm PATHO 31F
PULPROG hmbegplpndgf

D 4096
SOLVENT MeOD

£
D8 16
SWH 11160714 Hz
FIDRES 2.724784 Hz
BQ 0.1825008 s=c
RG 203
oW 44,800 usec
DE 6.50 usec
TE 302.9 K
CHNETZ 145.0000000
CNST13 5.0000000
DO 0.00000300 seo
D1 1.,50000000 se<
D2 0.,00344828 see
D& 0.10000000 ss¢
D16 0.,00010000 sec
IND 0.00001185 ssc

CHANNEL £1

18
16,20 usec
32.40 usec

0 4B
2341078186 W
TOO.00Z2400 MHz

CHANNEL f£2

13C
10,00 usee

0 4B
106,75517272 W
176.0362608 MHz

GRADIENT CHANNEL =

GENEM[1] SINE.100
GENAM (2] SINE.100
GENEM [3] SINE.100
GPZ1 50.00 &
GPZ2 20,00 %
GEZ3 40,10 %
P16 1000,00 usec

Fl - Acquisition paramsters
™ 194

SFol 176.0363 MHz
FIDRES 435553650 Hz
E 240.000 ppm
FnMODE QF

F2 - Processing parameters
SI 2048

&F 7000000185 MHz
oW SINE

SSB 2

LE o Hz

GE o

3 1.00

Fl - Processing paramsters
SI

Moz QF

&F 176.0147745 MHz
oW SINE

§5B 0

LB 0 Hz

GE o
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HAME VirSidi
- EXFNO G030

i N PEOCNG 1
s
4 - F2 - Roquisition Parameters
] B Date ZOLEOILE
| - Tame 1%.31
” | 0 5 IMETRUM Spect
.: | - PROBHD 5 mm PATHO 319
¥ FULFROG noesyIpoh
| B T 2048
:i - SOLVENT HMedD
: i ] is

- A - - - i -
. 7, | 1 -0 BWH 4550.971 HE
bt .- - - - . FIDEES 2.222154 Hz
i o - e £ @ - A i AQ 0.225006% sec
i a J - RG 203
i - oW 109,867 usec
3 L DE ©.50 usec
iy 1 .5 TE 03,0 K

000008924 Sea
1.00000000 ses
100000000 are
OLO0D10000 ses
0.00021975 aes

2.0

A $1
1H
16.20 uews
32,40 usec
2 5 O ap
- 2F.ALOTELES W
700 .0022400 MHZ
mmmssa GRADIENT CHANNEL ==a==
GPNRM[1] & 100
e 3 0 Pzl 20,00 &
] P16 1000 .00 uane

Fl - Requisition parameters
e N B D 56
L FFO1 THE.0022 MH:
3 5 FIDERES 35.554363 Hz

- aH 6,501 Epm
.- - ey FuMODE TEEL

2 - Processing pArAmeters
a - - 81 ZOqE

- 4 0 aF TOO 0000217 MHE
- wow QSINE

k- = . 1Y ]
5 R o He

GR 0

' - PC 1.00

4-5 F1 - Procescing paramsters
s1 2048
- Mcz TEEL

k, T L 7 iy R T L e S SN sl e ok L e M & e R s S p 700 .000021 6 MEZ
a - WO QFLNE

— 5 0 ) z
- LB a Mz

=) L]

A e il e A 1 L o
v

b

T e e T i T *

W _,lLU‘L"llI JMILMLL‘_NAJU
r,,. —
H
L R
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I
o
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Figure S38. NOESY spectrum (700 MHz, CD30D) of 7
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Current Data Parameters
HAME Vir?-2-Z2
EXPNO 31
PROCHO 1
F2 - Acquisition Paramsters
Date_ 20181111
Time 14.49%
IN3TRUM spect
PROBHD 5 rnm PABBC BB/
PULPROG zg30
TD 16384
SOLVENT Ma0D
Hs 43
D= 2
BWH 3246.753 Hz
FIDRES 0.198166 Hz
AQ 2.5231359 sec
RG 136.84
oW 154.000 usec
DE 16.00 usec
TE 203.2 K
D1 0.20000000 =ec
TDO 1

CHANNEL £1

SFOL 500.1216004 MHz
HuZl 1H
Pl 11.00 ussc
PLW1 15.848333%8 W
F2 - Processing parameters
51 65536
SF 500.1300143 MHz
WDW no
55B 0
LB 0 Hz
GB 0
FC 1.00

1l A V11140 Y LJLM\_JLM | m [ N . N

6.0 5.5 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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Figure S39. *H NMR spectrum (500 MHz, CD30D) of 8

44



Ly m [~ = je) [} ™

= o o -~ — < & HOY MM MmO s OO oA S W@

- - . . - . . OO DA AL AT MO 0 R S O

o o] — -~ m o A L T T e T

— r— (I3 " ol — (=) T B B I A B T e B+ ¢ e G BT & B B (R 0]

[} — — — — — — [ e e A R T A IR LA N L RS B ML LA IR LA B LA B LA T B Rt BN |
Current Data Paramsters

T N NN e

EXEPNO 3530
PROCHO 1
Fz — Acguisition Parameters
Date_ Z20lgl1112
Time .45
INSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG Zgpg
TD 65530
SOLVENT MaOD
ks 258
D3 2
SWH 29761.904 Hz
FIDRES 0.,454131 Hz
RQ 1.1010048 zec
RG 196.54
oW 16,800 usec
DE 20.00 usec
TE 303.3 K
Dl 2,00000000 sec
D11 0.03000000 sec
TDO 128
======== CHANNEL f1 ========
SEOL 125.7722511 MHz
NUClL 13¢
Pl 12.00 usec
PLW1 79.43299866 W

= CHANNEL f£2 = =
SFOZ 500,1325007 MHz
nocz 1H
CPDPRE[Z2 waltzlé
PCPD2 78.00 usec
PLWz2 15.848223938 W
PLW12 0.,31623000 W
PLW13 0.1584%000 W
Fz - Processing parameters
5T 65536
SE 125.7575371 MH:z
WDW EM
S55B 0
LB 1.00 Hz
GB bl
PC 1.40

’ | j | j | | |
220 200 180 160 140
Figure S40. 13C NMR spectrum (125 MHz, CD30D) of 8
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Figure S41. HSQC spectrum (500 MHz, CDsOD) of 8

Current Dats Farameters
HAME

VipT-3-2
EXENS Tia0
EROOHD 1
P oo Anquisition Pavanatare
FLETETE)
.13
spact

% mm FABED BB/
EULFROS hoguetgpoispd.d
anas

51 O usee
e 2800 vees
F28 oo

FLHL 1584855558 W

PHG L2 B _pSnaep,_dep
1000 e

ELMZ T4, 1305670 W
ELH1. 1.55430002 W
EEMAM[3] Trpe0, 03,301
AL 0. 800
ooz

o 11, 2000021 W
UAM[7]  OrpeOcong. &
ZFOALT 0.500

ZFOFFET 0 H:
ZFST 1132600021 W
SEMAM[14 Crp32,1.5,20.2
ZFCALLA o.300

0.
0. 800
Bz

1.20805555 W

= CRADIENT CHAMMEL

HRM[1] aMBL10. 100

SERRM[3] EMEQLG, 160

SERRM[3] EMEQLG, 160

SERRM[A] EMEQLG, 160

. wn.oo %
Zo.10 1
11.00 &
-5.00

Fl - hoguisition parameters
w 230

EFol 135,747 Mim
FIDRES 137.31008¢ He
Ed 160308 ppa
FuMODE

F2 - Frocwssing pecsusters
E 2048

£F 500.1300116 MHz
HIH YEINE
5B 3

LE o Hz

= [

Be 1.00

F1 - Frocwssing persusters
E anss

Mo eoho-sntiecho

&F 135.7573388 MHm
HIH YEINE
5B a

T

HAMNEL £7 ssssasss
125 7678456 M=
130
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Figure S42. HMBC spectrum (500 MHz, CD30D) of 8

Current Data Farameters

HAME

EXPHO

PROCHO 1

F2 - Mequisition Parameters

Date_ 20181112

Time %.33

INSTRUM pect

PRODUD 5 mem PADDO DO/

PULFROG nmbegp LpRdagf

il 4096

BOLVENT H=0D

ns 16

D3 1s

EWH 3246.753 Hz

FIDRES 0.TREEL HE

Al 0.6307840 sec

RG 196.84

oW 184.000 usec

DE 2.00 usec

TE 202.2 K

CHSTZ 145, 0000000

CHETL? S.0000000

o D.O0000F00 see

Dl 1.50000000 sec

Lz 0.003449828 sec

Dé 0.10000000 se

Clée 0.00010000 zec

mo 0.00001660 zec
CHANNEL £1

arol £500.1218004 MAz

nucl 1n

Pl 12.00 usec

P 24.00 uses

PLWL 15.84899998 w

apog

GEHAM[1]
GREAM[2]
GEHAM[3]
Geul
O3]
GELd
Plé

FlL - B
el
arol
FIDRES
an
FRMODE

== GRADTENT CHANNEL

e CHANHEL £2 ======—-

125.772879% Muz
13C
10.00 uses
T4.13099670 W

SMsOL0.100
aMEQ10.100
aMaglo.lo0

S0.00 &
ETNCTIY
40.10 %

1000.00 usec

quisition pavametsrs

276

125.7729 MEz

£19.264359 =z

229,482 ppm
QF

2048
EF 500.1300125 MHz
WDH QRINE
338 3
LE 0 Hz
GE 1]
Po 1.00
F1 - Prozessing parameters
31 4096
HeE oF
ar 125.7575408 Muz
WDW 3INE
338 o
Le 0 uz
GB 0
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Figure S43. NOESY spectrum (500 MHz, CDs0D) of 8

Current Data Parameters

WAME vip7-2-2
EXFNG 8030
PROCING 1

F2 - hequisition Parameters
Date_ 20181112

Time 8.11
INSTRUM spect
FROEHD 5 mm PABRBG BR/
PULPROG noesydpph

TD 2048
SOLVENT MedD

ws 4

Dg 16

EWH 3246.753 Hz
FIDREZ 1.585323 Hz
AQ 0.3153320 sec
RG 106.06

D 154.000 usec
DE 6,50 nesec
TE 303.1 K

oo 0.0001339% sec
Dl 1.50000000 zec
D8 1.00000000 sec
Dlé 0.00010000 sec
INO 0.00030800 sec
======== CHANNEL fl ========
SFOL 500,1316004 MHz
NuUcl 1H

Pl 11.00 usec
P2 22.00 usec
PLW1 15.848999%8 W
====== GRADIENT CHANNEL ====
GPNAMIL] SMsQl0o.100

GFZ1 40.00 %
Plé 1000.00 usec
Fl - Acquisition parameters
TD

SFOL 500.1316 MHz
FIDRES 40.584415 Hz
50 6.492 ppm
FnMoDE TPFPI

F2 - Frocesging parameters

5T
SF
WDW
S5E
LB
GB
PC

500,1300141 MHz
QEINE
2

1.00

Fl - Proceszsing parameters

5T
MC2
5F
WDW
E5B
LB
GEB

TPFI
500,1300140 MHz
QSINE
2
0 Hz
0
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Current Data Farameters

NAME vir-z11
EXPNG 3z
PROCNG 1

F2 - Acquisition Parameters
Date_ 20190806

Time 10.57
THNSTRUM spect
PROBHD 5 mm PATXQ 31P
PULPROG zg30

D 1s384
SOLVENT MeOD

Hs 34

D& 0

EWH 4550.971 Hz
FIDRES 0.277769 Hz
AQ 1.8000555 cec
RG 203

oW 109.867 usec
DE 6.50 uszec
TE 303.3 K
Dl 0 sec

TDO 1
======== CHANNEL fl ========
wocl 1H

Pl 16.20 usec
PL1 0 dB

PL1W 23.,491078l86 W
SFOL 700.0022400 MHz
F2 - Processing paramsters
jcan 327638

EF 700.0000224 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

MJ\MLMJ}L L .

T | | | T T | | | | | | |
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Figure S44. *H NMR spectrum (700 MHz, CD30D) of 9
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Current Data FParamsters
HAME Vir=-%11
EXPHNO 3730
FROCHO 1
F2 - Acquisition Parameters
Date_ 20190806
Time 11.24
INSTEUM Sp
TFROBHAD Smm- PATXO 31P
PULPROG zgde3t
10 G553
FOLVENT HeCD
w3 3072
Ds 2
i 42613637 uz
FIDRES 0.650232 Ha
a0 07689557 sec
na -
oW 11.733 usec
oE G.50 usec
1E 3038 K
ol 0.50000000 ses
D1l 003000000 ses
100 4094
- 1 £1
HUCL 1zc
rl 10.40 uses
FLL 0| 4B
FLLW 105.75517273 W
3FOl 176.0353807 HHz
. £2
CPOPRG[2 waltzlé
WOC2 18
71,50 uses
0| dB
12,62 4y
2341078186 W
FLliw L.2630364% w
sFan TO0.0021000 MEz
F: = Prasesaing parameters
3I 65536
aF 176.0147856 Mz
HOW EM
#4R [
ip 1.00 Kz
B [
po L.4w
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Figure S45. 13C NMR spectrum (176 MHz, CD30D) of 9
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Figure S46. HSQC spectrum (700 MHz, CD3sOD) of 9

Qurrent Data Parameters
NAME vir-zil
EXENO 7130
PROTNO 1

F2 - Acquisition Parameters

pate_ 20150806
e 12,09
INETRUM apect

PROBHD 5 mm PATXG 31P
PULPROS  hespetgpeispl.2
™ 204l

HOLVENT MeoD
ne 1
< az
s 4550.971 Hz
FIDRES 2.222154 Hz
ag 0.2250069 asc
re 20%
W 109.867 uzec
E £.50 usec
1E 303.7 K
emsT2 145. 0000000
amsTl? -0, 5000000
Bb 0.00000300 sec
bl 2.00000000 2ec
pa 0.00172414 zec
p11 0.03000000 2ac
plé 0.00010000 eec
r21 0.00086207 asc
o 0.00001775 2ec
131 €
- CHAMNEL £1 -
1n
16.20 uszes
32,40 uzec

0 usec

23.41078186
700. 0022400 MHZ

- CHANNEL £2 =
CEDFRS [2 bi_pSndep_gap.2
ez 13¢

B3 10.00 usec
P14 500.00 nsec
pad 2000.00 vees
P53 1500.00 uzec
pLD 120.00 @&
P12 0 o

FLiz 15.56 B
PLOW “

PL2W 106.78517273 W
PLlZw 2.56748734 W
sFo2 176. 0252202 rmHz
sF3 8.16 &
sp7 8.16 B
apl4 9.62 B
sp3l 15.¢€ &
seweM([3] crpsl,0.5,20.1
SENAM[T] Crpsloom. &

SPNAM[14 <rp3l,1.5,20.2
SPNAM[31 €rp32,1.5,20.2

SPORLI 0.500
sPoaLT 0.500
sPoaLl4 0.500
EPOBLIL 0.500

SPOFFS3 0 Hz
SPOFFE? D Hz
spoFFsld 0 Hz
SPOFFE31 0 Hz

GRADIENT CHRNNEL

aEwEM[1] SINE. 100
cpwa(z] SINE.100
ePWaM[3] SINE. 100
cewen[d] SINE. 100

2 B0.00 &
wrIz 20.10 &
<zl 11.00 %
oPad —s.00 %
Pl 100000 uzes
P13 500.00 useo

Fl - Acquisition parametere
k=N

sFoL 176. 0852 ¥Hz
FIDEES 281.64675% Hz

= 160,000 ppm
FaMoDE  Echo-Antiecho

F2 - Processing parametera

&1 It

=F 700 0000200 MHZ
0 QSINE

s58

15 0 Hz

= [

P 1.00

Fl - Processing parameters

=1 1036
Hez echo-antischo

sF 176.0147827 wmz
2 osINE

s5B &

1B o Hz

= o
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Figure S47. HMBC spectrum (700 MHz, CD30D) of 9

Current Data Farameters
AME

b Viz-211

EXFNO 2052

PROCNO 1

F2 - Requisition Paramatars

Date_ 20130806

Time 16.56

INSTRUM spec

FROBED 5 mm FATXO 31F

FULPROC hubegplpadgd

™ 096

SOLVENT MeoD

ns 128

D3 16

SWH 4550.971 Hz

FIDRES 1.111077 Hz

b 0.450013% sec

RG 203

Dw 108,847 naas

DE §.50 naes

TE 202.0 X

cusT2 1450000000

CNST13 5. 0000000

Do 0.00000200 sea

Dl 1.50000000 sea

D2 0.00344828 sec

Ds 0.10000000 gac

Dl 0.00010000 gac

INo 0.00001125 eac

CHEMNEL £1

nuel 1n

Pl 16.20 naas

P2 32.40 uzec

PLl 0 dB

PLlW 23.41078186 W

sFol 700.0022400 MHz

CHEMNEL £2

ez 13¢

E3 10.00 uses

FL2 0 dB

FL2W 106.75517272 W

SFO2 176.0362608 MHz
= CRADIENT CHENMEL

GENRM[1] SINE.100

GENRM[2] SINE.100

ePNEM[2] SINE.100

Pzl 50.00 %

Pz 20.00 %

cP23 40.10 %

F1§ 1000.00 naas

Fl - Regquisition parameters

™

SFol 176.0262 MHz

FIDRES 396.701447 Hz

B 240.000 ppm

FrMODE oF

F2 - Processing parameters
s1 2048

sE 700.00001 35 MH=z
WDW SINE

s8B 3

1B 0 Hz

B o

P 1.00

Fl - Frocessing parametera
51 4094

Mez oF

=F 176.0147732 MHz
WDV SINE

sSB o

1B 0 Hz

= o
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Figure S48. NOESY spectrum (700 MHz, CD3sOD) of 9
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Figure S50. 3C NMR spectrum (125 MHz, Pyr-ds) of 10
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Figure S53. HMBC spectrum (500 MHz, Pyr-ds) of 10
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Figure S57. HSQC spectrum (700 MHz, CDs0OD) of 11
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Figure S58. HMBC spectrum (700 MHz, CD3OD) of 11
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Figure S59. NOESY spectrum (700 MHz, CDs0D) of 11
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Figure S60. *H NMR spectrum (700 MHz, CD30D) of 12
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Figure S61. 13C NMR spectrum (176 MHz, CD30D) of 12
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Figure S62. HSQC spectrum (700 MHz, CDs0D) of 12
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Figure S63. HMBC spectrum (700 MHz, CD30D) of 12
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Figure S64. NOESY spectrum (700 MHz, CD30D) of 12
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Figure S65. *H NMR spectrum (700 MHz, DMSO-ds) of 13
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Figure S66. *3C NMR spectrum (176 MHz, DMSO-ds) of 13
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Figure S67. HSQC spectrum (700 MHz, DMSO-ds) of 13
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Figure S68. HMBC spectrum (700 MHz, DMSO-ds) of 13
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Figure S69. *H NMR spectrum (500 MHz, CD30D) of 14
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Figure S70. 3C NMR spectrum (125 MHz, CD30D) of 14
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Figure S71. HSQC spectrum (500 MHz, CD30D) of 14
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Figure S72. HMBC spectrum (500 MHz, CD30D) of 14
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Figure S73. NOESY spectrum (500 MHz, CDsOD) of 14
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