Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2024

Supporting Information

Diastereoselective allylation-based asymmetric total synthesis of
1,10-seco-guaianolides

Rodney A. Fernandes,* and Ravikant S. Ranjan

Department of Chemistry, Indian Institute of Technology Bombay, Powai, Mumbai 400076,
Mabharashtra, India

Email; rfernand(@chem.iitb.ac.in

Table of Contents Page
1 'H, C NMR and HRMS spectra of all compounds S2-S93
2 X-ray data of 7h, 8a and 12 S94-S99


mailto:rfernand@chem.iitb.ac.in

H NMR (400 MHz, CDCls3) and 2C{*H} NMR (100 MHz, CDCls3) of compound 3b
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Current Data Parameters
NAME RAF-RSR-134-1H

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20220713
Time 1130h
INSTRUM Avance Neo 400
PROBHD Z163739_0226 ( OH
PULPROG zg30
TD 51724
SOLVENT CDCI3
NS 18
DS 0 0o
SWH 8620.689 Hz
FIDRES 0333334 Hz N e)
AQ 2.9999919 sec
RG 50.7317
DW 58.000 usec
DE 13.14 usec
TE ) Br
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 H
PO 2.67 usec
1 8.00 usec
PLW1 25.07999992 W
F2 - Processing parameters
| 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 030 Hz
GB 0
PC 1.00
| WA . .
T T T T T T T T T T T
" 10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Paramelers
NAME  RAF-RSR-134-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date 20220713
Time 11.32h
INSTRUM Avance Neo 400
PROBHD 71637329_0226 (
PLLPROG 2gpg30
65536
SOLVENT €DnCI3
NS 57
Ds 2
SWH 27777.777 Hz
;IgF(ES 0.847710 Hz
1.1796420
RG o OH
oW 1£.000 usec
DE 6.50 usec
TE 206.7 K
D1 1.00000000 sec e}
D11 0.03000000 sec
D0 1
SFO1  100.6242384 MHz
NUG1 13C N O
PO 2,67 usec
P1 £.00 usec
PLW1  99.33999634 W
SFO2  400.1316005 MHz
NUC2 1 B r
CPPPHG[Z wallz65

PCPD2 90.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W

F2 - Processing parameters
81 7!

SF 100.6127814 MHz
WDW EM

S8B 0
LB 1.00 Hz
GB )

PC 1.40

200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm|




3b: HRMS (Q-TOF) m/z: [M + H]* Calcd for CsHsOsBr 206.9648; Found: 206.9648.

Compound Spectra (Zoomed)
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RAF-RSR-NAPH-ADD-A-1H

Current Data Parameters

NAME RAF-RSR-NAPH-ADD-A-1H O
EXPNC 1

PROCNO 1

F2 - Acquisition Parameters
Date. T 20230826 HO
Time 2356 h N
INSTRUM __ Avance TS
PROBHD Z163739_0237 (
PULPROG 2930
SOLVENT CcDCI3
NS
NS OH
SWH 2620689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 53.3333
DW 52.000 usec
DE 13.14 usec
TE 207.7K
D1 1.00000000 sec
TDO 1
SFO1 400.3024719 MHz
NUC1 1H
PO 2.67 usec
P1 £.00 usec
PLW1 21.00099945 W
F2 - Processing paramelers
S| 65536
SF 400.3000091 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME RAF-RSR-NAPH-ADD-A-13C
EXPNOC 3
PROCNO 1
F2 - Acquisilion Paramelers
Date_ 20230527 O
Time 0h
INSTRUM Avance O
PROBHD Z163739_0237 (
PULPR zgpg30 HO
TD 65536 —
SOLVENT CDCl3 o
NS 72
DS 0
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec O H
RG 101
DW 18.000 usec
DE 6.50 usec
TE 2981 K
D1 1.00000000 sec
D11 0.03000000 sec
TDo 1
SFO1 100.6669898 MHz
NUC1 13C
PO 2.67 usec
P1 8.00 usec
PLW1 97.90798713 W
SFO2 400.3016012 MHz
NUGC2 1H
CPDPRG[2 wallz65
'CPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346300 W
F2 - Processing parameters
S 32768
SF 100.6555227 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T | T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 50 40 30 20 10 ppm




7a: HRMS (ESI-TOF) m/z: [M + Na]" Calcd for C17H1604Na 307.0941; Found: 307.0947.
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1 1311
H NMR (400 MHz, MeOH-d4) and “*C{*"H} NMR (100 MHz, MeOH-d4) of compound 7b
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Current Data Parameters
NAME RAF-RSR-135-ALD1-1H (e}
EXPNO 16
PROCNO 1 HO O<
F2 - Acquisition Parameters
Date_ = 20220731 SR
Time 1750 h
INSTRUM spect
PROBHD Z104450 0346 (
PULPROG 230 OH
4274
SOLVENT MeOD
NS 25
Ds 0
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 161
DwW 60.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDo 1
SFO1 400.1324710 MHz
NUCA1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.69999981 W
F2 - Processing paramsters
Sl 32768
SF 400.1300402 MHz
WDW EM
SSB 0 |
LB 030 Hz
GB 0
- A |
. |
T T T T T T T T T T
10 9 8 7 6 5 a 3 2 1 ppm
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Current Data Parameters
NAME RAF-RSR-135-ALD1-13C
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters O
Date 20220731
Time 18.06 h HO O
INSTRUM spect
PROBHD Z104450_0346 ( \
PULPROG zgpg30 oy
D 65536 \
SOLVENT MeCD
NS 400
DS 0
SWH 26041.666 Hz OH
FIDRES 0.794729 Hz
RO 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 100. 6238364 MHz
NUC1 13c
PO 3.33 usec
Pl .00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW1l2 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
sI 32768
SF 100. 6126129 MHz
WDW EM
SSB 0
1B 1.00 Bz
GB a
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
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7b: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C1sH1504 235.0966; Found: 235.0962.
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'H NMR (400 MHz, CDCls) and **C{*H} NMR (100 MHz, CDCls) of compound 7¢c
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Current Data Parameters

NAME  RAF-GVR-Me-1H

EXPNO 3

PROCNO 1

F2 - Acquisition Parameters

Date_ 20220614

Time 11.00h

INSTRUM spact

PROBHD Z104450_0346 (

PULPROG 7030

0 54274

SOLVENT cocia

NS 7

DS 0

SWH 8223.685 Hz

FIDRES 0.303043 Hz O
AQ 3.2098503 sec

RG 0.8 HO O

DW 60.800 usec

DE 6.50 usec \s

TE 297.4K AN
D1 1.00000000 sec

TDO 1

SFO1  400.1324710 MHz

NU iH OH
PO 5.00 usec

P1 15.00 usec

PLW1 9.69999981 W

F2 - Processing parameters
Sl 32768

TD 65:
SOLVENT CDCI3
NS 22

DS 0 v
SWH 26041666 Hz N
FIDRES 0.794729 Hz
gg 1.2582912 sec
1030
pow 19.200 usec OH
DE 6.50 usec
TE 2976 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1
PO 3.33 usec
P1 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W

F2 - Processing parameters
sl 32768

SF 1006127798 MHz
WD EM

SSB 0

LB 1.00 Hz

GB o

PC 1.40

SF 400.1300085 MHz
WDW EM
SSB
LB 0.30Hz
GB 0
PC 1.00
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Current Data Parameters
NAME  RAF-GVR-Me-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220614
Time 11.01h
INSTRUM spect
PROBHD Z104450_0346 { O
PULPROG 2gpg30
36 HO O
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7¢: HRMS (Q-TOF) m/z: [M + H]" Calcd for C14H1704249.1127; Found: 249.1127.

& |Cpd 1: 0.304 249.11266; C14 H16 O4; 246.10541602 366590
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RAF-RSR-OMe-1H

Current Data Parameters
NAME RAF-GVR-OMe-1H

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20220614

Time 10.55h

INSTRUM spact

PROBHD Z104450 0346 (

PULPROG 2030 O
D 54274 o)
SOLVENT cDCi3 HO

NS 6

DS 0 \
SWH £223.685 Hz ST
FIDRES 0303043 Hz

AQ 3.2098593 sec

RG 64

DW 60.800 usec O H
DE 6.50 usec

TE 2975 K

D1 1.00000000 sec MeO

TDO 1

SFO1  400.1324710 MHz

NUC1 1H

PO 5.00 usec

P1 15.00 usec

PLW1 969909981 W

F2 - Procassing parameters

Sl 32768

SF 400.1300095 MHz
WDW EM

S5B 0

LB 0.30 Hz

GB 0

PC 1.00
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Current Dala Paramelers
NAME RAF-GVR-OMe-13C
EXPNO 2
PROCNO 1 O
F2 - Acquisilion Paramelers O
Dale_ 20220614 HO
Time 10.56 h \
INSTRUM spect o
PROBHD Z104450_0346 ( =
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 21 OH
DS 0
SWH 26041.666 Hz
FIDRES 0794729 Hz MeO
AQ 1.2582912 sec
RG 1030
Dw 19.200 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec

PLW1 47.00000000 W
SFO2 400.1316005 MHz

NUG2 1H
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLW2 9.69999981 W

PLW12 0.26944000 W
PLW13 0.13552999 W

F2 - Processing parameters
Sl 32

SF 100.6127768 MHz
WDW EM

D!
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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7d: HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C14H160sNa 287.0890; Found 287.0899.
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7.522
7.505
7.238
7.221

RAF-RSR-BR-1H

_—7.260

A
AN

Current Data Parameters

F2 - Processing parameters
Sl 65536

NAME  RAF-RSR-BR-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220716
Time 11.55
INSTRUM spect O
PROBHD 5§ mm PABBO BB/
PULPROG 2g30 (6]
™ 65536 HO
SOLVENT cDCia \
NS 16 S
DS 0
SWH 10000.000 Hz
FIDRES  0.152588 Hz
AQ 3.2767999 sec OH
RG 177.33
oW 50.000 usec
DE 6.50 usec Br
TE 297.9 K
D1 1.00000000 sec
TDO 1
CHANNEL H1
SFO1  500.1330885 MHz
NUC1 1H
P1 13.35 usec
PLW1  16.00000000 W

SF 500.1300131 MHz
wDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
" L i JL Jl m A_AJ-MXJL_A—‘_
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
Al 2 (=] = (V) Y] 0|~
Sl e < < Sl |2 cle—=
al [ad — ~ — |- i e
w P~ 8 [To R el (s e ]
- Moo n WO Y Y I
g 235884 SNNSE @ S
= B3588Y SRREE g @
Current Data Parameters
NAME RAF-RSR-BR-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20220716
Time 11.58
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zgpg30 O
TD 65536
SOLVENT cpcl3 o
NS 250
DS 0 HO
SWH 29761.904 Hz S
FIDRES 0.454131 Hz W
o 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 298.4 K OH
Dl 1.00000000 sec
D11 0.03000000 sec
DO 1 Br
Pl 8.90 usec
PLW1 103.00000000 W
CHANNEL £2
SFO2 500.1320005 MHz
NUC2 1m
CPDPRG[2 waltzl6
PCPD2 .00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
T I T T I T T T T | T T I T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7e: HRMS (ESI-TOF) m/z: [M + Na]" Calcd for C13H;304BrNa 334.9889; Found 334.9882.

Intens. |
x10 ]

3349882 336.9862
4]

] HO o(
3- RN

OH

Br

335.9910 337.9890

XD
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'H NMR (500 MHz, CDCls) and *C{*H} NMR (125 MHz, CDCls) of compound 7f
§888888E?’3§'¢%95 gy 3 ﬁ%%@ﬁ&i%
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Current Data Parameters
NAME RAF-GVR-F-1H

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ = 20220624
Time 13.38
INSTRUM spect
PROBHD 5 mm PABEO BB/ O
PULPROG 2930 0
) 65536 HO.
SOLVENT cocis
NS a8 W\»
DS 0 ST
SWH 10000.000 Hz
FIDRES  0.152588 Hz
AQ 3.2767999 sec
RG 30.72 OH
Dw 50.000 usec
CE 6.50 usec
TE 296.1 K F
Di 1.00000000 sec
TDO
== CHANNEL 1 ==
SFO1  500.1330885 MHz
NUC1 H
P1 13.35 usec

PLW1 16.00000000 W

F2 - Processing parameters
=] 65536
SF 500.1300000 MHz

wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

-~ -
(=]
o
B
-

10 9 8 ppm
NI =) o alfoufeo] (= [ToY EVIESY)
=lEdt=1t=] S o E=1t=1N 0~
] B g -~ ol-lol lo e
<+ 0 COMNTOWANMN® O
d 88 2838328y KT NBg©LE W =
RAF-RSRF13¢ = 88 JREZHNQIRY ShRG Qg ©
- i — — RE b ol uor-.hp-.c,o&g <f
Currant Data Parameters | \ / '\\&W \\j/ / |
NAME ~ RAF-GVR-F-13C
EXPNO 2
PROCNO 1
F2 - Aoquisition Parameters
Date 20220624
Time 13.39

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

5

TD
SOLVENT CDCI3
NS 13

DS 0
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27 (0]
DW 16.800 usec
DE 6.50 usec (@]
TE 296.1 K HO
D1 1.00000000 sec A
Di1 0.03000000 sec \
Too 1 ST
CHANNEL f1 z=======
SFO1 125.7703637 MHz
NUG1 13C
P1 8.90 usec O H
PLW1  103.00000000 W
CHANNEL f2 ======== F

SFO2 500.1320005 MHz
Nuc2 1H
CPDPRG[2 wallz16
PCPD2 80.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

F2 - Processing paramelers
Sl

32768
SF 125.7578008 MHz
WD EM
SSB 0
LB 1.00 Hz
GB 0

PC 1.40

T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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YE{IH} NMR (376 MHz, CDCls) of compound 7f

RAF-RSR-FLUORO-ADD-19F

Current Data Parameters

-118.00

NAME RAF-RSR-FLUORO-ADD-19F
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date 20230507
Time 15.05 h
INSTRUM Avance
PROBHD 2163738 0237 (
PULPROG z9
TD 131072
SOLVENT CDCIB O
NS 56
DS 2 O
SWH 166666.672 Hz HO
FIDRES 2543132 Hz
AQ 0.3932160 sec AV
RG 101 AT
DW 3.000 usec
DE 6.50 usec
TE .2 1K
D1 100000000 sec OH
TDO 1
SFO1 376.6394931 MHz
NUGC1 19F F
P1 12.00 usec
PLW1 33.36899948 W
F2 - Processing parameters
=1l 65536
SF 376.6583260 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
T T T T T T T T T
150 100 50 0 -50 -100 -150 -200 ppm

7f: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C1sH1404F 253.0871; Found 253.0864.

Intens.
x1061
i 2530864
4] 0
] HO o<
3 N
] OH
2: F
1: 254.0884
] 1 255.0907
0 . . ; ; ; -
248 250 252 254 2
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'H NMR (400 MHz, CDCls) and **C{*H} NMR (100 MHz, CDCls) of compound 7g
QO FTOONN—WNOOTOT WO T AR -V OO O —I~
RRRERER LR R EERR R R LR

RAF-RSR-173-1H NENRNRNNOCQGOCOW 0T T momesonsnna

R SRR D ZA VANQR SRR 5SS 22

NAME RAF-RSR-173-1H

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20220914

Time 2211h

INSTRUM spect 0]
PROBHD Z104450_0346 ( (o)
PULPROG z2g30 HO

TD 54274

SOLVENT cDci3 KRS
NS 25

DS 0 cl

SWH 8223.685 Hz

FIDRES 0.303043 Hz OH
AQ 3.2998593 sec

RG 161

DW 60.800 usec

DE 6.50 usec

TE 296.8 K

D1 1.00000000 sec

TDO 1

SFO1 400.1324710 MHz

NUC1

PO 5.00 usec

P1 15.00 usec

PLW1 9.69999881 W

F2 - Processing parameters

Sl 32768

SF 400.1300093 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

~ -

T
10 9 8 6 5 4 3 2 1 0 ppm
R bl=) of— < o (e olrslr~] [ey
oS S|o ] S| S SISISTRES]
| ~lc - | | ||| i
[e2] — QWD LW LW — MO
™~ 0nQToTONQ SHexwd I Q
[=] TR e W T MO OAN ™~
~ TOONNN NN SRRECR 3 ~
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Current Data Parameters
NAME RAF-RSR-173-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date 20220914
Time 22.16 h
INSTRUM spect
PROBED  Z104450 0346 (
PULPROG zgpg30
™ 65536
SOLVENT cpel3
NS 121
DS 0
SWH 26041.666 Hz O
FIDRES 0.794729 Hez O
.1s] 1.2582912 sec
RG 1030 HO
DW 19.200 usec vy
DE 6.50 usec AT
TE 297.0 K
Dl 1.00000000 sec CI
D1l 0.02000000 sec
D0 1 OH
SFO1 100.6238364 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLWL 47.00000000 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
ST 32768
SF 100.6127736 MHz
WDW EM
SSB 0
1B 1.00 Bz
GB 0
1.40

T \ T T T T T T T \ T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 ppm|
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7g: HRMS (ESI-TOF) m/z: [M + H]" Calcd for C13H14C104 269.0580; Found 269.0582.

Intens. |
x102
1.0 260.0582
) 0
0.8 HO OH/(\
) RIS
cl
0.6 OH
0.4
271.0552
0.2 ‘ 270.0616
1 | }tzm.z?gﬁ
0.0d_ ,wﬂ“y-k. Y | WO W | V. T
269 270 271
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RAF-RSR-S2-138-1H

Current Data Parameters
NAME RAF-RSR-S2-138-1H
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20220723
Time 1830 h
INSTRUM Avance
PROBHD Z824601_0063 (
PULPROG 2g30

TD 51724
SOLVENT cDCI3

NS 18

Ds 0

SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 101

DW 58.000 usec
DE 11.94 usec

TE 296.9 K

D1 1.00000000 sec
TDO 1

SFO1 4003024719 MHz
NUCH 1H

PO 5.00 usec

P1 15.00 usec
PLW1 9.20670033 W

F2 - Processing parameters
Sl 65536

SF 400.3000098 MHz
D EM

w
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 7 6 5 a4 3 2 1 ppm
= | Q0| | = - DO = wn (=]
o| |— t=ll=10I=] o o o|Slo| |e 5]
—| led ~lol [~ - - |- ~ -
[e] o DN - Q
= T B2208 282528 B
- -5- o ey < I~ © W0 v o BN, N d
- - I~ N~N~ =
Current Dala Paramelers
NAME RAF-RSR-S-132-13C
EXPNO 10
PROCNC 1
F2 - Acquisition Parameters
Date_ 20220723
Time 15.20h
INSTRUM spect
PROBHD Z104450_0346 (
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 209
DS o
SWH 26041666 Hz
FIDRES 0.794729 Hz
AQ 12582912 sec
RG 1030
oW 19,200 usec
DE 6.50 usec
TE 726.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6238364 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1  47.00000000 W
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLWZ 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552993 W
F2 - Processing parameters
Sl 32768
SF 100.6127690 MHz
wDw EM
SSB ]
LB 1.00 Hz
GB ]
PC 140
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 @80 70 60 50 40 30 20 10 ppm
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7h: HRMS (ESI-TOF) m/z: [M + Na]" Calcd for C11Hi204SNa 263.0349; Found 263.0349.

Intens. |

x100 |
2630349

1.54

1.0

0.57

] l I 265.0320
0.0 N -
262 264 266
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'H NMR

e

400 MHz, MeOH-d4) and 3C{*H} NMR (100 MHz, M

7.799
7777
7.765
7.741
7.493
7.489

7472

7468

7.239

NV A AR

7.152
7.146
7.130
7124
6.191
6.187

LRV DY
LLURILLEI Y
TR0 T T T OO0
F T O MM OO OONonon

4. 905
4872
4.594
4.480
4471
4.462

Y
(2]
) &
> <

5 550

&
) 10

7.233

Current Data Paramaters

NAME RAF-RSR-132C-13C
EXPNO 3
PROCNO 1

FZ - Acquisition Parameters
Date 20220708
Time 14.43 h
INSTRUM Avance
PROBHD Z824601_0063 ¢
PULPROG zgpg30

™D 65536
SOLVENT MeOD

NS 473

DS 0

SWH 27777.777 Bz
FIDRES 0.847710 Hz
AQ 1.1796480 sec
RG 16.25

DW 18.000 usec
DE 6.50 usec
TE 298.7 K
Dl 1.00000000 sec
D1l 0.03000000 sec
TDO 1

SFO1 100.6669898 MHz
NUC1 13cC

PO 3.33 usec
Pl 10.00 usec
PLW1 43.41400146 W
SFO2 400.3016012 MHz
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00 usec
PLW2 9.20670033 W
PLWl12 0.25573999 W
PLW13 0.12864000 W

F2 - Processing parameters
ST 32768

SF 100.6553754 MHz
WDW EM
SSB 0

1B 1.00 Hz
GB 0

PC 1.40

Current Data Parameters
NAME  RAF-| HSH 132C-1H
EXPNO
PROCNOC 1
F2 - Acquisition Parameters
Date 20220708
Time 1425h (0]
INSTRUM Avance (o)
PROBHD 7824601 0063 ( Ho
PULPROG zg30
i 51724 W»
SOLVENT ~ MeOD SR
NS 18
Ds 0
SWH 8620.689 Hz
FIDRES 0.333334 Hz OH
AQ 2.9999919 sec
RG 101
bw 58.000 usec
DE 11.94 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1 MeO
SFO1 400.3024719 MHz
NUCH 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.20670033 W
F2 - Processing parameters
Sl 65536
SF 400.3000080 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
(81} [Te]
SIEEE g (g [Rl&= (288
|| —|—=|~ — — —~| o[+~ ol [~
[=0Te] W OWRHP —
RAF-RSR-132C-13C8 g G8RIBEIRSGZE LEITIRYRE QN
R 8 HHB8RIEEIRS i8232290%®
B So33UNARIRS 3829299999

—82.13
—76.17

\

HO
RS

OH

MeO

T \ T T
200 190 180

T
170

\ T T T \ T T T \ T T T T T \ T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7i: HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C1gH180sNa 337.1046; Found 337.1047.

Intens.
x104
8- 337:1047
6 33?.Fzz1?
|
|
4' |'I
I'\
I N
[\
2- [ ]
.|
336.8 337.0 337.2 337.4
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'H NMR (500 MHz, CDCIs) and *C{*H} NMR (125 MHz, CDCls) of compound 7j

[=] NN OTOO -~ N OO~ OO~NOO N —OO N O SIS~ MO0NO T OO
RAF-RSR-228-1H N MONMNMROVOWOEOENRENMNOOOQEOOQOWT T YT T N QO
- = = M~ QOUOUOITTITTOOOOONOONONOONOONON "~~~ 0 CO
Current Dala Parameters
NAME  RAF-RSR-228-1H
EXPNO
PROCNOC 1
F2 - Acquisilion Parameters
Date_ 20230427
Time 22.40h
INSTRUM specl
PROBHD Z119470_0087 {
PULPROG 2g30
TD 65536
SOLVENT CDCI3
NS 16
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 61.42
DW 50.000 usec
DE 6.50 usec
TE 2965 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC1 1H
PO 4.45 usec
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
=l 65536
SF 500.1300137 MHz
WDw EM
SSB 0
LB 0.30 Hz
GB ]
PC 1.00
L
| | T I I T T T I I T
10 9 8 7 6 5 4 3 2 1 ppm
j=] oy =+ o~ =+ - 2] Q0 =+
< < = (<<= - < @ IR
- - - ] ) s - - o o~ ™
—
@ g 8 XY P TeC923INLsNS
— —
o ™ Iy] (2} (=] I~ ~ o (=R {e]
S R SHER® TERBHBIRES
—
= e = SRRRR I LHL-AYAARQJT

RAF-RSR-228-13C

Current Data Paramaters
MNAME  RAF-RSR-228-13C
EXPNO 1"
PROCNO 1

F2 - Acquisition Parameters
Date 0230427

i 2z242h
INSTRUM spect
PROBHD Z119470_0087 (
PULPROG Zgg 3

SOLVENT — CDCI
5 50

[}

DS 0

SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 197.27

DwW 16,800 usec
DE 6.50 usec
TE 296.5 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 1257703637 MHz
NUG1 13C

PO 2.97 usec

P £.90 usec

PLW1 103.00000000 W
SFO2 500.1320005 MHz
1H
CPDPRG[2 waliz16
PCPD2 20.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W

2. Procossing parametors

SF 1257577942 MHz
w EM

T T T T T \ T T T \ T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7j: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C1sHs304 313.2374; Found 313.2372.

Intens. ]
x106-
1 3132372
2.0
1 0]
] 5 o—4<\\
i H A
1.5 S
OH
] 8
1.0:
0.5
00l . l L, .
310 320
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'H NMR (500 MHz, CDCls) and **C{*H} NMR (125 MHz, CDCls) of compound 7k

5732
5728
4548
4532
4524

@ 8
} 00 800
) ) O3 M

A e

7.260
6.371
6.366
4.540
3. 846
3.829
3.822
3.766
3.755
3.741
3.731
3.700
3.690
3,675
3.666
3.051
3.047
3.040
1 503
1.492
1.483
1.472
1.465
1.454
1.252
0.889
0.875
0.861

RAF-RSR-229-1H

Current Data Parameters
NAME  RAF- HSH 229-1H

EXPNO
PROCNO 1
F2 - Acquisilion Parameters O
Date_ 20230427
Time 2230h (@)
INSTRUM spect
PROBHD Z119470_ oca? ( HO
PULPROG 2930 N
TD 65536 N
SOLVENT CDCI3
NS 16
Swr 00.000 H
10000.000 Hz
FIDRES 0.305176 Hz OH
AQ 3.2767999 sec 1 0
RG 106.54
DW 50.000 usec
DE 6.50 usec
TE 2965 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330885 MHz
NU 1H

IC1
PO 4.45 usec
P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
sl 65536

SF 500.1300131 MHz
WDwW EM

SSB 0o
LB 0.30 Hz
GB 0
PC 1.00

- ]
o

\ T
10 2 8 7 6 5 4 3 2

PPmM
o (2] o 0T [w) I~ [N
53 & a| |8|38| |e 55|88 (€
- - = === |= | =] =] o
&
& o & VRSP EE 82S83INIFINIVRES
o 0 = © AN O~ 000 ) Q] ) © A
RAF-RSR-229-13C < © & PRRCNY 995UV
- < - RKKRND FRo0ddddAddd A~
Cuont Dat Paranctre
RAF-| n?n -229-13C
EXPNO
PROCNO I
F2 - Acquisition Parameters
Date_ 0230427
Tima 22. 35 h
INSTRUM
PROBHD Z1|Q470 0037 {
PULPROG  zgpg30
m 65536
SOLVENT CDCI3
NS 124
DS 0 (@]
SWH 20761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec O
RG 197.27 HO
bw 16.200 usac
DE 6.50
TE 2085 K ‘s\\\
D1 1.00000000 sac
D 0.03000000 sec
TDO 1
SFO1 125.7703637 MHz
NUC1T 13C
PO 2.97 usec OH
P £.90 usec 1 0
PLW1 103.00000000 W
SFO2 500.1320005 MHz
NUC2 H
CPOPRG2  waltz16
PCPD2 20.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
S| 32768
SF 125.7577925 MHz
WDwW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T 1 T T T T T T \ T T \ T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7k: HRMS (ESI-TOF) m/z: [M + HJ* Calcd for C20H3704 341.2687; Found 341.2683.

Intens. 1
x1047

1L

Y

o = MW
AEEEEE AR AR RN NN

341,2683

O

o—/<\
:il\
OH

10
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IH NMR (500 MHz, CDCls)

o))

nd SC{'H

NMR (125 MHz, CDCIs) of compound 8a

8.066
8.050
7.867
7.815
7.555
7.541
7.505
7.491

co
(87}
- <t
S~

7.882
7.799
7.522

RAF-RSR-1-NAPH-T-1H

Current Data Paramelers
NAME ~ RAF- HSH 1-NAPH-T-1H

PROCNO 1
F2 - Acquisition Paramelers
Date, 230521

Time 11 26 I1

7413

7.397
7.357
6.431

7 260

g
) )
D~

P

6.206| =
5.695

4187
4177

RAF-RSR-1-NAPH-T1-13C
Current Data Paramelers
NAME  RAF- HSH 1-NAPH-T1-13C
EXPNO
PROCNO 1 OH
F2 - Acquisilion Parameters
Date_ 123052 HO W
Time_ 11.45 I1 o
INSTRUM spec O
PROBHD Z119470 0087 (
PULPRCG zgpg30 O
TD 5536
SOLVENT CDCI3
NS 371
DS 0
SWH 34722223 Hz
FIDRES 1.058638 Hz
AQ 0.9437184 sec
RG 187.27
DW 14.400 usec
DE 6.50 usec
TE 2974 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7721254 MHz
NUC1
PO 2.97 usec
P1 8.90 usec
PLW1 103.00000000 W
SFOQ 500. 1320005 MHz
CF‘DPHG[Z waltzm
PCPD2 80.00 usec
PLW2Z 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32768
SF 125.7577940 MHz
WD EM
SSB 1]
LB 1.00 Hz
GB 0
PC 1.40

INSTRUM _ sp HO.

PROBHD 2119470 0087( WV

PULPROG 2930

™ 6 (0]

SOLVENT CDCI3

NS O

Ds [

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 3.2767999 sec

RG 106.54

DwW 50.000 usec

DE 6.50 usec

TE 297.2 K

D1 1.00000000 sec

TDO 1

SFO1 500.1330885 MHz

NUC1 1H

PO 4.45 usec

P1 18.35 usec

PLW1 16.00000000 W

F2 - Processing paramelers

Sl 65536

SF 500.1300136 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
DO~ 0|0 WD oM by o v Sa
S|ole|=|o|a 3S|S S S| o
Rl el e K el el B - - (8] -
—

3 FrB8BI3l333u8Y NGg©L X
=) TILTND G DO G0N Ao
I~ OO OAUNNNNANANANN WI~IM~wwWm
- —_Fr T — S N N S 8

—63.29
—49.56

%
§

T
200

190 180 170 160 150 140 130 120 110

PPmM
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8a: HRMS (ESI-TOF) m/z: [M + Na]* Calcd for C17H1604Na 307.0941; Found: 307.0949.

Intens. |
x106 |

N 307.0949

307
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RAF-RSR-149-ALDT-1H
Current Data Parameters
NAME RAF-RSR-149-ALDT-1H
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220801
Time 14.33
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG Zg30
TD 65536 OH
SOLVENT  MeOD HO /
NS 16
DS 0 oy
SWH 10000.000 Hz
FIDRES 0.152588 Hz O
AQ 3.2767999 sec O
RG 80.35
Dw 50,000 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
El 65536
SF 500.1300461 MHz
wWDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
. |
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
(o] (=] Al [ || = (]
[Te] — — |~ —|lail [+~
— ~ 0 g
8 Q%QQQO‘{ < I‘*—I‘-Nrigoat\lmh-w—gg
o I83RE 8 > QBuBERsel
M~ <+ MM

RAF-RSR-149-ALDT-13C

Current Data Parai
NAME

EXPNO
PROCNO

ramelers
RAF HS? 149-ALDT-13C

1

F2 - Acquisition Parameters
Date 2022020

Time 14.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 6553
SOLVENT MeOD
NS 154
DS [4]
SWH 29761.904 Hz
FIDRES 0454131 Hz
AQ 1.1010048 sec
RG 197.27
DWW 16.200 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL f1 ========
125.7703637 MHz
13C
£.90 usec
103.00000000 W
-------- CHANNEL f2 ========
SFO2 500.1320005 MHz
Nuc2
CPDPRG[2 wallz16
PCPD2 £0.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 022411001 W
F2 - Processing paramelers
=1l 6
SF 125.7575951 MHz
WOW EM
SSB 0
LB 1.00 Hz

o
140

HO OH
O
(0]

210

T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50
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8b: HRMS (ESI-TOF) m/z: [M + H]" Calcd for C13H;504 235.0966; Found 235.0963.

235.0963

OH
' HO /<F
o)
H o

II
0 -
234.75 235.00 235.25 235.50
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IH NMR (500 MHz, CDCls) and “C{*H} NMR (125 MHz, CDCls) of compound 8c

6.429|

Qs o ORI~ OOCTONDITNENOCODO
N = O ORNRHDRRNOMNNNMNMNSOOOQOANON
RAF-RSR-MQ-T-1H M~~~ © (o TR T o B ¥o BN o M o T o T o0 T o T 0 AN o T o T 0 N o0 I o0 T 00 N 00 TN o0 T o T 4 B AV B Y

Current Data Parameters

NAME RAF-GVR-MeT-1H

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date 220706

Time 14.38

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65538

SOLVENT cDCI3

NS 6

Ds 0

SWH 10000.000 Hz

FIDRES  0.152588 Hz OH

AQ 3.2767999 sec

RG 118.07 HO /

Dw 50.000 usec Rt

DE 6.50 usec *

TE 2086 K

DI 1,00000000 s8¢ (0]

TDO 1 O

== CHANNEL {1 ==
SFO1 500.1330885 MHz
NUC1 1H

P1 13.35 usec
PLW1 16.00000000 W

F2 - Processing parameters
sl 65536

SF 500.1300139 MHz
EM

WDw

SSB 0
LB 0.30 Hz
GB 0

PC 1.00

?
-

g
w -
N -
-
o

10 9 8 7 6 5 ppm
[Te] [fe} [w) I~ OO0 | O ™|
3] =] S| o IR —=|=
<+ — — (o] [s]{=]{=]NI=] M N
— —
g SEIREE SOk 2 e
-
R 83588Q SrRSS g 8 5
RAF-RSR-Me-T-13C
Current Data Paramelers
NAME  RAF-GVR-MeT-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date 220706 OH
ime 1439
INSTRUM  spect HO /
PROBHD 5 mm PABBO BB/
PULPROG zgpg30 Y
TD 65536
SOQLVENT CDCI3 O
NS 177
DS (@)
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 299.0K
D1 1.00000000 sec
D11 0.03000000 sec
TDo 1
CHANNEL f1
SFO1 125.7703637 MHz
NUC1 13C
P1 8.90 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz18
PCPD2 £0.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing parameters
Sl 32788
SF 125.7577925 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8c: HRMS (Q-TOF) m/z: [M + HJ* Calcd for C14H1704 249.1127; Found 249.1128.

x10% JCpd 1: 0.313 249.11279; C14 H16 04; 248.10553665709100000000: + FBF Spectrum (rt: 0.256-0.391

249.1128
34 (M+H)+

3.2

3-
2.8
2.6
2.4+

Ho [
22- .
i o
184 o

1.6
1.4+
1.2
l—
0.8 250.1163
0.6 (M+H)+
0.4
0.2+
—e—————

247 248 249 250 251 252 253 254 255 256 257 258 259 260 261 26

248.1010 251.1197
M+ (M+H)+

Counts vs. Mass-to-
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'H NMR (500 MHz, CDCls) and **C{*H} NMR (125 MHz, CDCls) of compound 8d

QOO NANT DD DT HCNONOOMNMNEOWNOOT OO WDNDMMO
NN~ © 0 T 00NNV NDONMNMNNMNOO O NN
RAF-RSR-OMe-T-1H NNMNOOGOE W00 MMMOMMMON®TON®NMNNON D
Current Data Parameters
NAME RAF-GVR-OMeT-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220615
Time 18.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D
SOLVENT cDCI3 HO OH
NS
Ds 0 /
SWH 10000.000 Hz N
FIDRES 0.152588 Hz
AQ 3.2767999 sec O
RG X
DW 50,000 usec O
DE 6.50 usec
TE
D1 1.00000000 sec
TDO 1 MeO
= CHANNEL 11
500.1330885 MHz
1H
13.35 usec
16.00000000 W
F2 - Processing parameters
S 65536
SF 500.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A '
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
<+ [w@ @ - o w[—|r~]o] [~
o (= |@ - S oS |0
- | o - — olaildl~llc
[Ty — [To REa ]
q 8 2828 8 PLgL8 Y o g
o @ o+ = I~ 0 < TNQo P~ Wn 0 ©
I~ w MM — <~ I~ o™ EB 0 o
- - - - - D ~N~KN 0 <
RAF-RSR-OMe-T-13C
Current Data Parameters
NAME  RAF-GVR-OMeT-13C
EXPNO 2
PROCNO 1 OH
F2 - Acquisition Parameters
Date 20220615 H O /
Time 16.14 Y
INSTRUM spect '
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30 (@)
TD 5536 o
SOLVENT CDCI3
NS 11
DS 0
SWH 29761.904 Hz
FIDRES 0454131 Hz MeO
AQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 298.5K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7703637 MHz
NUC1 13C
P1 £.90 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1320005 MHz
NUG2 1H
CPDPRG[2 wallz18
PCPD2 £0.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W
PLW13 0.22411001 W
F2 - Processing paramelers
sl 32768
SF 125.7577930 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8d: HRMS (Q-TOF) m/z: [M + H]" Calcd for C14H170s5 265.1078; Found 265.1078.

Compound Spectra (Zoomed)

x10°-,
3.8+
3.6
3.4
3.2
3-1
2.5
2.6
2.4
2.2
2-
1.5
1.6
1.4
1.24
l-
0.5
0.6
0.4+
0.2

ICM 1: 0.304 265.10779; C14 H16 05; 264.10047633348100000000: + FBF Spectrum (rt: 0.248

265.1078
(M+H)+

OH

HO
0]

O

MeO

T T T T T T T T T
263 264 265 266 267 268 269 270 271 272 273 274 275 276 277
Counts vs. Ma
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'H NMR (400 MHz, CD
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RAF-RSR-BRT1-1H 27

Current Dala Parameters
NAME  RAF-RSR-BRT1-1H

EXPNO
PROCNO

F2 - Acquisiti
Date_

Time
INSTRUM
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES

AQ 2

PLW1

SF
wDW

D1 1.00000000 sec
0

400.3024719 MHz
1H

9.20670033 W
F2 - Processing paramelers
Sl 65536

400.3000099 MHz
EM

1
1

ion Parameters

20230111

18.56 h
Avani

ce
PROBHD Z824601_0063 (

2§30
51724
cDCIa
18
0
8620.689 Hz
0.333334 Hz
9999919 sec
101

58.000 usec
11.94 usec

5.00 usec
15.00 usec

0
0.30 Hz
0

1.00

L

L

OH
HO

N

oy

Br

10

1.00 =

0.99

0.99

o1 -
.

1.09

Date_
Time
NSTAUM
PAOEHD
PULPROG
0
SOLVENT
NS

DS

SWH
FIRES
AG

PLWH
SFO2

PCPD2

RAF-RSR-BRT1-13C

NUG2
CPDPAG[2

169.74

Currant Data Paramaters
NAME  RAF.

-ASA-BAT1-13C
3
f

F2 - Acquisition Paramaters

20230111
1821 h
Avance
Z824501_0063 (
Z9pga0
65536
cDC3
665

9
27777777 Hz
0.847710 He
1.1766490 sec
8,125
18,000 useo

6

2687 K

1,00000000 sec

0.03000000 sac
1
100.6668898 MHz
13C
3.33 usec
10.00 usec
43 41400146 W
400.3016012 MHz

1H
waltz65
90.00 usec

0
1.00Hz
]

1.40

13880

_~133.99

—132.07
—127.09

RS

126.04

12262

—63.29
—50.14

Br

220

T T
200 180 160

T
140

T
120

T
100 80 60

40

20

T
0 ppm
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8e: HRMS (Q-TOF) m/z: [M + H]" Calcd for Ci3H14BrO4 313.0075; Found 313.0076.

Compound Spectra (Zoomed)

x10°

2.14

2
1.5
1.5
1.7
1.6
1.5
1.4
1.3
1.2
1.1

'
0.9
0.8
0.7
0.6
0.5

0.49
0.3
0.24

314.0108
(M+H)+

316.0087
(M+H)+

Br

(Cpd 1: 0.305 360.04658; C13 H13 Br O4; 312.00023967326000000000: + FBF Spectrum (rt: 0.240-0.468 min) RAF

313.0076 3150056
(M+ (M+H)+

HO OH
O
O

312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 33
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'H NMR (400 MHz,

C
5 N
, & &
D~ ~

7.296
7.292

oy
o]
|
D~

7.376
7.366
7.362
7.357
7.342
7. 328
7.324

RAF-RSR-F-T-1H

Current Data Parameters

7191
7.174
7.172

7103

;WWWWMM?

Current Data Parameters
NAME RAF-GVR-FT-13C
3

EXPNO

PROCNO 1

F2 - Acquisilion Paramelers

Date_ 20220628

Time 14.15h

INSTRUM Avance

PROBHD Z824601_0063 (

PULPROG zgpg30

T 65536

SOLVENT CDCI3

NS 340

DS 0

SWH 27777.777 Hz

FIDRES 0.847710 Hz

Q 1.1796480 sec

RG &8.125

DW 18.000 usec

DE 6.50 usec

TE 296.3 K

0] 1.00000000 sec

D11 0,03000000 sec

TDO 1

SFO1 100.6669888 MHz

NUC1 13C

PO 3.33 usec

P1 10.00 usec

PLW1 43.41400146 W

SFO2 400.3016012 MHz
uc2 1H

CPDPHG[2 waltz65

PCPD2 90.00 usec

PLW2 9.20670033 W

PLW12 0.25573999 W

PLW13 0.12864000 W

F2 - Processing parameters
sl 32768

SF 1006555185 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
1.40

HO OH
o
o

NAME ~ RAF-GVR-FT-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20220628 OH
Time 14.02h
INSTRUM Avance HO /
PROBHD Z824601_0063 ( o
PULPROG Zg30 '
™ 51724
SOLVENT cocis (0]
NS 9
DS 0 O
SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec F
RG 101
DW 58.000 usec
DE 11.94 usec
TE 2058 K
D1 1.00000000 sec
TDO 1
SFO1 4003024719 MHz
NUC1 H
PO 5.00 usec
P1 15.00 usec
PLW1 9.20670033 W
F2 - Processing parameters
sl 65536
SF 400.3000000 MHz
WD EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
DD~ (=] OTW—W ﬂ'r)'v— ol @ o]
QOO = |2 Sl Qo= |e =1
ol—lol~| [~ o e e et I o
N 10
2 33 BIBZu808BIR Ng8gTLY o
S 9® MOO©COOOTT WO 0o ©®®NW N
~ ©W OOONNNNANAN ~ Chewwaa o
- - P L L NNKNKNNN~ <t
RAF-GVR-1073-13¢. ) / S ~\f/ |

T T T T
180 170 160 150

T
190

200

T
140

T
130

T T
120 110 100 90 80

70 60 50 40 30 20 10

ppm
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PFE{'H} NMR (376 MHz, CDCls) of compound 8f

]
©
RAF-RSR-F-TRANS-19F =
V
Current Data Parameters
NAME RAF-RSR-F-TRANS-19F
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230508
Time 15.40 h
INSTRUM Avance Neo 400 OH
PROBHD Z163739_0226 ( HO
PULPROG 29 /
™ 131072 W
SOLVENT CDGI3 *
NS 91
DS 4 0]
SWH 166666.672 Hz (@)
FIDRES 2.543132 Hz
AQ 0.3932160 sec
RG 101 F
DW 3.000 usec
DE 6.50 usec
TE 2975 K
D1 1.00000000 sec
TDO 1
SFO1 376.4795413 MHz
NUC1 19F
P1 12.00 usec
PLWA1 31.08799934 W
F2 - Processing parameters
Sl 65536
SF 376.4983662 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
|
I
T T T T T T T T T
150 100 50 0 -50 -100 -150 -200 ppm|

8f: HRMS (Q-TOF) m/z: [M + H]" Calcd for C13H1404F 253.0871; Found 253.0892.

Compound Spectra (Zoomed)
x10® ICpd 1: 0.307 253.08917; C13 H13 F O4; 252.08158263758500000000: +

2530892
. [M+H}+

6.5
£~
557

HO P
5=
.-l\//Q\
4.57
0]
o

4=
3.59

1
259

-
254.0909
1.59 (M+H)+

1-|
252.07%9 255.0938
0.5 M+ (M+H)+
o~ A

T T T T T T T T T

251 252 253 254 IS5 IS6 I5T 5B 159 M0 261

F
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T
Z
<
Py
a
S
S
<
I
N

O
)
o
w

o

5

o

DS
SWH
FIDRES

HogQDE
mms00

PLW1

NAME  RAF-RSR-CIT-1H
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date 20221018
Time 2220 h
INSTRUM spect

PROBHD Z119470_0087 (
PULPROG zg30

D 65536
SOLVENT [ehle)
NS 4

0
10000.000 Hz
0.305176 Hz
3.2767999 sec
157.24
50.000 usec
6.50 usec

2972 K
1.00000000 sec
1
500‘13.’.':»'0885 MHz
1
4.33 usec

13.00 usec
13.00000000 W

F2 - Processing parameters
Sl 65536

RAF-RSR-CIT-1H

Current Data Parameters

HO

Cl N{:O

SF 500.1300134 MHz
WD! EM
SSB ]
LB 0.30 Hz
GB o]
PC 1.00 J
A A A,
T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
x| (=]L(e] o = (=11 < < ©0
S8 Slo| |8 |& = c|= |9 |& S
[20] Rl — O — — [l — — —
8 = — <O N 0
oM~ &N A0S edgeNg -~
8 T388884¢d SrRodg o
e R Rl Bl o REKERG 3
Current Data Parameters
NAME RAF-RSR—-CLT-13C
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221019
Time 18.46 h
INSTRUM spect
PROBHD 2104450_0346 (
PULPROG zgpg30
65536 OH
SOLVENT cpe13 HO
NS 1253 /
Ds 0 oy
SWH 26041.666 Hz
FIDRES 0.794729 Hz
A 1.2582912 sec Cl (0]
RG 1030 O
W 19.200 usec
DE 6.50 usec
TE 295.7 K
Dl 1.00000000 sec
D11 0.03000000 sec
D0 1
SFO1 100.6238364 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
Nuc2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing paramsters
sI 32768
SF 100. 6127715 MHz
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8g: HRMS (Q-TOF) m/z: [M + H]" Caled for C13H14C104 269.0580; Found 269.0587.

Compound Spectra (Zoomed)

«ag® JCpd 1: 0.374 260.05875; C13 H13 O O4; 266.05041135372000000000: + FEF S|

- 269.0587
(M4H)+

6.5
5o
5.57
5=
4.57
4

2.54
2-
1.54
1=
0.57

267 268 269 270 271 272 273 274 275 276 277 278 2M9
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'H NMR (400 MHz, CDCls

N—r

and *C{*H} NMR (100 MHz, CDClIs) of compound 8h

QA © O w (8} QA I~ =F QW I~
modoe I @ © e A ] @
M~~~ © © [To BTl R R RN R ] -
RAF-RSR-ST-152-1H \/ // | ‘ | \\\V/ |
Current Data Parameters
NAME  RAF- RSR ST-152-1H
EXPNO
PROCNO 1
F2 - Acquisition Pararneters
Date 0220811
Time 10.30 h
INSTRUM spect HO
PROBHD 2104450 0348 ( RS
PULPROG 2g30 '
TD 54274
SOLVENT CDCI3
NS 5
DS o ~I
SWH 8223.685 Hz
FIDRES 0303043 Hz \_s
AQ 3.2998593 sec
RG 87
DW 60.800 usec
DE 6.50 usec
TE -2359.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324710 MHz
NUC1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
Sl 32768
SF 400.1300092 MHz
WDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
o
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
WO~ |old w| |~ Wit (O|— wn
—|S|—| [&|]] |&||e ===l ]
=il |~lol |+~ el Dol B o
— o
~ =] 3 99 8 3 IyNexTls I~
8 Y 3REE PRReSNg o
8 I o9dd RERCCNG 8
RAF-RSR-ST1-152-13C VA |
Current Data Parameters
EJ)J:I\PJI'EO HAF—RSH-GSTI-IE‘E-WGC
1
PROCNO 1 OH
F2 - Acquisition Paramelers HO /
DE!IE 20220811 W
Time 11.05h -
INSTRUM spect
PROBHD  Z104450_0346 ( O
PULPROG 2gpg30
D 36 (@)
SOLVENT CDCI3 ~
NS 5
DS 0 N\
SWH 26041.666 Hz S
FIDRES 0.794729 Hz
AQ 1.2582912 sec
RG
DWW 19.200 usec
DE 6.50 usec
TE -2908.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDo 1
SFO1 100.6238364 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
S| 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 @80 70 60 50 40 30 20 10 0 ppm
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8h: HRMS (Q-TOF) m/z: [M + H]" Calcd for C11H13S04 241.0515; Found 241.0513.

Compound Spectra (Zoomed)
5 |Cpd 1: 0.404 380.09777; C11 H12 04 S; 240.04425267330300000000: +
- 241.0513
o (MeH)+
8.5+
8—
7.54
7+
6.5+

OH
6 HO Y

5.5 </
5- °

4.5+ = ©
4 \_s

3.5+
3—

2.54
27 242.0552

1.59 (MaH)s
l-

s - W N—_— J

| PR PYRm RN TSDY Remey Iy YRy PSRN RS Qo
240 241 242 243 244 245 246 247 248 299 290

x10
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1 1311 H
H NMR (400 MHz, MeOH-d4) and “*C{*H} NMR (100 MHz, MeOH-d4) of compound 8i
NERP B8B83 008 R 03 TInA88T8Re88
a)%Rl\-r-mm‘oqm_a!c\l_w—vw—_ﬁw—vgnouogggnommmmmmmm%mmmmnmn
NN NN NNSNNMNNNNNNNOOWD OO NOTOONONOONNOOONON
Current Data Parameters
NAME  RAF-| FlSFI 133-1H
EXPNO
PROCNO 1
F2 - Acquisition Patameters
Date 220712 OH
Time 11. 42 h HO
INSTRUM
PROBHD Z104450 0345(
PULPHOG zg v
SOLVENT CO3OD_SPE O
NS 25
DS [ (0]
SWH 8223.685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 61
Dw 60,800 usec
DE 6.50 usec
TE 3034 K
D1 1.00000000 sec Meo
TDO
SFO1 400.1324710 MHz
NUC1 1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.69999981 W
F2- Processln7g parameters
Sl 32768
SF 400.1300074 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LJLLA .
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 0 ppm
| |© 8 — o — (D I~ DN AN (WD
- |S|o|a S |o|e o S|®|o||a
o |~ — |~ o —lailail [~
F: — — DM~ NS - 8 (oY e}
- M~ CUVOoOWA®ONO T N~ I~ r-mgmgc\lw—omr-co
o o2} COOCOCPUWWT S O - —HhoNOTANO N OM
- - —FE R R ——— ~ [ro Yo R S S S S R
Current Data Parameters
NAME RAF-RSR-133-13C
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters OH
Date_ 20220712
Time 12.40 h HO
INSTRUM spect
PROBHD  Z104450 0346 ( oy
PULPROG zgpg30
™ 65536 (@]
SOLVENT CD30D_SPE
NS 1500 O
DS 0
SWH 26041.666 Hz
FIDRES 0.794729 Hz
AQ 1.2582912 sec
RG 1030
DW 19.200 usec
DE 6.50 usec
TE 303.5 K MeO
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFol 100.6238364 MHz
NUCL 13C
PO 3.33 usec
Pl 10.00 usec
PLWL 47.00000000 W
SFO2 400.1316005 MHz
Nucz 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
F2 - Processing parameters
ST 32768
SF 100.6126273 MHz
WDW
SSB 0
LB 1.00 Hz
T T T T | T T I T T T T T T T | T T T I T
200 190 180 170 1860 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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8i: HRMS (Q-TOF) m/z: [M + H]" Calcd for C1sH90s 315.1231; Found 315.1231.

Compound Spectra (Zoomed)
4 |Cpd 1: 0.299 391.28508; C18 H18 05; 314.11573470320300000000:

— 315.1231
(M+H)+

x10

7.57
7
6.5

67 HO
5.59 o \//Q\
5 (e}
4.5 o
: ®
2 O
3 MeO

257
- 316.1264
1.54 (M+H)+
=3 314.1115 17.1287
0.54 M+ (M+H)+
(v

313 314 315 316 317 318 319 320 321 322 323
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6354

RAF-RSR-230-1H

e e P e e

Current Data Parameters
NAME  RAF-RSR-230-1H

EXPNO
PROCNO 1
F2 - Acguisilion Parameters
Date_ 02304,
Time 2211h
INSTRUM Avanci
PROBHD 7163739 0237(
PULPROG 2930
TD 51724
SOLVENT CDCI3
NS 18 OH
o 2 685 h
8620689 Hz
FIDRES 0.333334 Hz H O
AQ 29999919 sec oV
RG 70.7483
DW 58.000 Lisec O
DE 13.14 usec
TE 298.1 K O
D1 1.00000000 sec
TDO 1 8
SFO1 400.3024719 MHz
NUC1 1H
PO 2.87 usec
P1 8.00 usec
PLW1 21.00099945 W

F2 - Processing parameters
sl

3683 O

1668

1 612
1.604
1.589
1.576
1.247

SF 400.3000080 MHz
WDw EM
SSB o
LB 0.30 Hz
GB o]
PC 1.00
; A
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o o — x| |~ o [e2] l"o) M~
S S S olal |98 |= Sl 8| |=
— — — Qi — o|~| |+~ il |0 )
«©
= 2 g oo QT o o o © AW W
2 —
S 5w 8888 ¢ BNBBnLRL8E
= ™ & © oi I~ © <+ o<
= e ¢ SRKkEN 8 TO8HsAZAIAINT
RAF-RSR-230A-13C
Current Data Paramsters
NAME  RAF-| HSH 230A-13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230430
9
INSTRUM
PROBHD 7163739_0237 (
P ROG 79pg30
65536
SOLVENT CDCI3
NS
DS [
E\\gEES 27777777 I:f O H
0.847710 Hz
AQ 1.1796480 sec HO
RG 101 W
Evtv 1:5%00 usec »
s
TE 208.7
m 1.00000000 sac O
D11 0.03000000 sac o
DO 1
SFO1 100.6669898 MHz
NUC1 13C 8
PO 2.67 usec
P 2.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
NUC2 H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 21.00099945 ‘W
PLW12 0.16593000 W
PLW13 0.08346300 W
F2.- Processing paramotors
327
100. 6555183 MHz
WDW EM
588 0
LB 1.00 Hz
GB 0
PC 1.40
T T | T T T T | T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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8j: HRMS (Q-TOF) m/z: [M + H]* Calcd for C1sHss04 313.2374; Found 313.2383.

Compound Spectra (Zoomed)
x10° Cpd 1: 0.318 313.23827; C18 H32 04; 312.23091255

B 313.2383
9 (M+H)+
8.5
8
7.5
71
6.5

OH
61 HO \/
S.:: 0
(0]
8

4.5
4
3.5
3—4
2.5
'3 315.2451
1.5 (M+H)+
lq
0.5
o

T T T T T T
312 314 316 318 320 322
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1 13 1
H NMR (400 MHz, CDCls) and **C{"H} NMR (100 MHz, CDCl3) of compound 8k
o TOTOITNTANDONDRDONDNDONODOONRTONTNODMOND — IO
@ hcoooNromOONcotDmmFo—mwwoommghgrv—mmmmhm
RAF-RSR-231-1H ~ CEB I F I TN OO O HBOIOONNNNN--—— =G0 O
Current Dala Parameters
NAME  RAF- HSH 231-1H
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Dale_ 20230430
Time 15.47 h
INSTRUM Avance
PROBHD_ 2163739_0237 (
PULPROG 2430
D 51724
SOLVENT [ ekl
NS 18
DS 0
SWH 8620 689 Hz HO N
FIDRES 0.333884 Hz o
AQ 2.9999919 sec
RG 836116 (0]
DW 58.000 usec
DE 13.14 usec O
TE .
D1 1.00000000 sec
TDO 10
SFO1  400.3024718 MHz
NUCT 1H
PO 2.67 usec
P1 8.00 usec
PLW1  21.00099945 W
F2 - Processing parameters
s| 65536
SF 400.8000090 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o [=] [30) ~|o <+ =l g 18
< < < cle - @ (<
— - — il — - ol |aif [en
o
e & S [YR= (Y] [ = oMM I~ o
- — —
S s 9 55888 ¢ F-88885238886¢2
= o al Srkhed g CO - PRI DOP DT AT
- - — NN~N~NNS FTOONANNNNNNAN NN~
RAF-RSR-231-13C
Curront Data Paramotors
NAME RAF-RSH 2311130
EXPNO
PROCNO °
F2 - Acquisition Paramstars
Date_ 1230430
Time 16.06h
INSTRUM  Avance
PROBHD 7163739_0237 {
PULPROG _ 2qpg30
™ 65536
SOLVENT cocia
NS 501
DS 0
SWH 27777.777 Hz
FIDRES  0.847710 Hi
AQ 11786480 sec HO /
RG 101 \
DW 18.000 ussec o
DE 6.50 usec
TE 202.9 K (@)
D1 1.00000000 soc:
D11 0.03000000 sec
00 1 (@)
SFO1 100.6669298 MHz
NUCT 13C 10
PO 2.67 usec
M .00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
NUC2 1H
CPOPRG[2  wallz65
PGPD2 90,00 usec
PLW2 21.00099945 W
PLW12 0.18593000 W
PLWI13 0.08346300 W
F2 - Processing parametors
32768
SF 100 6555174 MHz
Wi EM
sSsB o
LB 1.00 Hz
GB 0
PC 1.40
. ) I PO P " N N NY N
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 PpPmM
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8k: HRMS (Q-TOF) m/z: [M + H]* Calcd for CaoH3704 341.2687; Found 341.2691.

Compound Spectra (Zoomed)
«16f |Cpd 1: 0.321 341.26910; C20 H36 04; 340.261439157600000

341.2691
B (M+H)+

7.57
7
6.5
T

OH
5.5 HO /
5 o
4.5 o
10

4—
1.5
3—
257
7

1.5
- 3.2718
340,257 M+H)+

0.5 M+ ‘

H
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'H NMR (400 MHz, CDCls) and *C{*H} NMR (100 MHz, CDClIs) of compound 11

RAF-F{°§FI-ALD-1 39-1H
[=2]

9.9

Current DLta Parameters
NAME RAF-RSR-ALD-139-1H
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20220720

Time 9.32h
INSTRUM Avance Neo 400
PROBHD Z163739_0226 (

—7.260

W

138
875

—2
856

1
‘Y1

1.837

PULPROG 2930
TD 51724
SOLVENT cpei3
NS 18
DS ] H
SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 101
DW 58.000 usec (@)
DE 13.14 usec
TE 203.8K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 2.67 usec
P1 8.00 usec
PLW1 2507999992 W
F2 - Processing parameters
Sl 65536
SF 400.1300098 MHz
wbw
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
% o =1L
) - el
(=] < oo
RAF-RSRgALD-139-13C ©
! - — — ] ES 8 o W ol
oy o o ] ) =
w0 (32 I~ © © [=] [=} —
- - - M~~~ < @ N -
Current Data Parameters
NAME RAF-RSR-ALD-139-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Dats 20220720
Time 9.51 h
INSTRUM Avance Neo 400
PROBHD £163739 0226
PULPROG zgpg30
D 65536
SOLVENT CDC13 H
NS 504
DS 2
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AD 1.1796480 sec O
RG 101
bW 18,000 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 100.6242384 MHz
NuCl 13C
PO 2.67 usec
Pl .00 usec
PLW1 99.33999634 W
SFO2 400.1316005 MHz
NuCc2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLWZ 25.07999992 W
PLW12 0/.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
ST 32768
SF 100.6127725 MHz
WDW EM
SSB o
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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11: HRMS (Q-TOF) m/z: [M + H]" Caled for C7H;10 111.0809; Found 111.0806

Compound Spectra (Zoomed)
xlo‘ ICpd 1: 0.333 149.02396; C7 H10 O; 110.07344129566500000000: + FBF §

111.0806
8.5 (MeH)+

8
7.5
7—
6.5

61 H
5.5+

5 (@]
45+

‘-l
354
3-
2.5+
2—1
157 112.0840

O 1L

T T T T T T T T T T T
110 111 112 113 114 115 16 17 118 119 120
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200

1.00 Hz
Q

1.40

120 180 170

160 150 140 130 120 110 100 90 80

70 60 50 40

o%mmﬁ-w—mmwl\-gwﬂ-NOle\vm vommomﬁ-w—w—c‘?mmmahmhmw—owmww I~~~ 0N
© ﬂ-ooommgm NNOOONMDNS —— O C G WM A © mmvﬂ-wwwmvvgc\lv—omwo
AMMOOoNITT - RERNOBNATI - =000 0NMOMNMNAUANANNDODROD 0D 0D NN IK
NOOOOOWUITTTTLTTOOMMMHMO® NOOOOOMOOMOMNONNNNNNNNANN~~=+++r+rr+rr
Current Data Parameters
NAME RAF-RSR-163-1H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220825
Time 21.32h
INSTRUM Avance Neo 400
PROBHD Z163738 0226 ( OH
PULPROG 2g30
D 51724
SOLVENT CDCI3
NS 18
DS 0 O
SWH 8620.689 Hz f
FIDRES 0.333334 Hz HO ~
AQ 2.9999919 sec 7;
RG 101 /
DW 58.000 usec (0]
DE 13.14 usec
TE 298,
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC 1H
PO 2.67 usec
P1 8.00 usec
PLW1 25.07999992 W
F2 - Processing garamelers
sl 6553
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| PC 1.00 Mo
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0  ppm
oMo < ||| [£]| [~ rl\ ola|w| [o|n
Qee < clliel 1|l =< < Cl=Q| ==
—| o~ o ol |~ |~lr— — —lajalf[mlo;m
I~ T~
o —ooN 0 ANO®NS O N Qo = [ ]
=] DO W nnooNm ¥ @ Qo ~ oo
~ om0 o DI~ OO <+ © - <
— -_ - NN~ © O + M o N -
RAF-RSR-163-13C VI ANV IR
Current Data Parameters
NAME RAF-RSR-163-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220825
Time 21.50 h
INSTRUM Avance Neo 400
PROBED 2163739 0226 (
PULPROG zgpg30
™ 65536
SOLVENT cpcl3 OH
NS 500
Ds 2
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec O
RG 101 f
DW 18.000 usec -
DE 6.50 usec HO =
TE 298.3 K
D1 1.00000000 sec / O
D11 0.03000000 sec
DO 1
SFol 100. 6242384 MHz
Nucl 13C
PO 2.67 usec
Pl 8.00 usec
PLWL 99.33999634 W
sFoz 400.1316005 MHz
Nucz 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 25.07999992 W
PLWL2 0.19815999 W
PLW13 0.09967500 W
F2 - Processing parameters
ST 32768
SF 100. 6127714 MHz
WDW EM
SSB 0

30 10 0  ppm
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12: HRMS (Q-TOF) m/z: [M + H]" Caled for Ci3H1904 239.1278; Found 239.1274.

Compound Spectra (Zoomed)

w10 |cpd 1: 0.324 221.11713; €13 H1B O4; 238.1200400397510000000

7] 239.1274

2.1 (M+H)+
Fa
1.9
1.8
L.
1.6
159
1.4
1.3
1.29
119
1
0.9
0.8+
0.7
0.6
0.5+
[ B
0.3+
0.2+
0.1
?

OH

238.1161
M+

237 238 239 240 241 242 243 M4 245 246
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H NMR (400 MHz, CDCls3) and 3*C{*H} NMR (100 MHz, CDCls3) of compound 13

RAF-RSR-164-1H

Current Data Parameters
NAME RAF-RSR-164-1H
EXPNO 10
PROCNO 1

—7.285
6.399
6.394
5.870
5.865
5.246
5.237
3.835
3.827
3.751
3.742
3723
3.715
3.638
3.620
3.611
3.007
3.001
2997
2992
2985
2980
2975
2.970
2365
2346
1.777

F2 - Acquisition Parameters

Date_ 0220827

Time 2243 h

INSTRUM Avance Neo 400

PROBHD 2163739_0226 (

PULPROG zg30
51724

TD

SOLVENT CDCI3

NS 18

DS 0 OH
SWH 8620.689 Hz

FIDRES 0.333334 Hz

AQ 2.9999919 sec

RG OH
DW 58.000 usec /

DE 13.14 usec <

TE 296.2 K O e
D1 1.00000000 sec

TDO 1 Y\
SFO1 400.1324708 MHz 0

NUC1 1H

PO 2.67 usec

P1 8.00 usec

PLWA1 25.07999992 W

F2 - Processing parameters

SI 65536
SF 400.1300000 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
) ) M
T T | I I T T I I I T
10 9 8 7 6 5 4 3 2 1 0 ppm
—ol [+~ - P - Al = ~lailem
— ™ o
) ENB &
w0 ~—
g $85 X

77.35
77.03
76.72
76.24
72.85
—863.76
—46.11
—38.84
—30.49
—21.44
—13.99

RAF-RSR-164-13C

Current Data Parameters

NAME RAF-RSR-164-13C
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date 20220827
Time 22.57 h
INSTRUM Avance Nec 400
PROBHD 2163739_0226 (

PULPROG zgpg30

TD 65536 OH
SOLVENT CDC13

NS 376

] 2

SWH 27777.777 Bz OH
FIDRES 0.847710 Ez

AQ 1.1796480 sec >

RG 101 =

DW 18,000 usec O S
DE 6.50 usec

TE 296.7 K

D1 1.00000000 sec

D11 0.03000000 sec O

TDO 1

SFOL 100.6242384 MHz

NUC1 13c

PO 2.67 usec

P1 8.00 usec

PLWl 99.33999634 W

SFO2 400.1316005 MHz

NUC2 1H

CPDPRG [2 waltz65

PCPD2 90.00 usec

PLW2 25.07999992 W

PLW12 0.19815999 w

PLW13 0.09967500 W

F2 - Processing parameters
s8I 8

SF 100.6127685 MHz
WDW EM

SSB 0

1B 1.00 Hz
GB 1]

PC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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13: HRMS (Q-TOF) m/z: [M + Na]* Calcd for C13H;304Na 261.1098; Found 261.1090.

x10° rwm

- 261.1090
164 (M+Ma)+
1.57
1.4+
1.3
1.2
117

l—l
0.971
0.8
0.7+
0.6~
0.5

0.4
262.1121
0.3+ (Ma+Na)+

e 264.1213
0.14 (M+Na)+
M S L S L R SR

258 259 260 261 262 263 264 265 266 267

OH

b

o:§/\
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RAF-RSR-183-1-1H

Current Data Parameters
NAME RAF-RSR-183-1-1H
8

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220921
Time 1633 h
INSTRUM spect
PROBHD Z119470_0087 (
PULPROG zg30
TD 65536
SOLVENT cDpciz
NS 18
DS
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 69.35
DW 50.000 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
TDO
SFO1 500.1330885 MHz
uc1 1H
PO 4.33 usec
P1 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
sl 65536
SF 500.1300135 MHz
WD EM
SSB 0
LB 030 Hz
GB 0
PC 1.00
X LLLJ
10 9 8 7 6 5 4 3 2 1 0 ppm
[=] =T (0D O~ —[®oIC|IO|— NN
S ole|®|a| |o|d|N|dld|oS||o
— ololoclo ol —|~lail ol
% 8 g 0 Qo< [aVI- o] (o] oI~ O M
> - g QS8R 8T ® 858 283
[Ts} —
= T 8 RRi€eg8 ¢ 888 ~¢s
RAF-RSR-183-1-13C
Current Data Parameters
NAME RAF-RSR-183-1-13C
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220921
Time 15.38 h
INSTRUM spect
PROBHD 2119470_0087
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
ne 121
DS 0
SWH 29761.904 Hz
FIDRES 0.908261 Bz
aQ 1.1010048 sec
RG 197.27
DW 16.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 125.7703637 MHz
NUCL
PO 2.97 usec
Pl 8.90 usec
PLW1 103.00000000 W
SFO2 500.1320005 MHz
Nucz 1H
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
SI 32768
SF 125.7577953 MHz
WDW EM
SSB 0
o i ILA-.L.. sl Wy e
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 ppm
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14: HRMS (Q-TOF) m/z: [M + H]" Calecd for Ci3H2104 241.1433; Found 241.1419.

Compound Spectra (Zoomed)
x10° led 1: 0.311 181.12098; C13 H20 O4; 240.13¢

241.1419
7= (M+H)+

6.5
.
5.5
-
4.5
-
3.5

25"

1.5 242.1461
! (M+H)+

08 240.1311 l
0= j 8 ] 2

T T T T T
239 240 241 242 243 244 245
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!H NMR (400 MHz, CDCls) and ¥C{*H} NMR

(100 MHz, CDCl3) of compound 16

RAF-RSR-185-1H

[=]
©O
N
~

Current Data Parameters
NAME RAF-RSR-185-1H
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220923

Time 14.32h
INSTRUM Avance Neo 400
PROBHD Z163739_0226 (

PULPROG 2930

TD 51724

SOLVENT coci

NS 18

DS 0

SWH 8620.689 Hz

FIDRES 0.333334 Hz

AQ 2.9999919 sec
101

DwW 58.000 usec

DE 13.14 usec

TE 2951 K

D1 1.00000000 sec

TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 2.67 usec
P1 8.00 usec
PLW1  25.07999992 W
F2 - Processing parameters
sl 6553
SF 400.1300092 MHz
WDW M
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
Qoo Ts} QDN [—|I= |0 D| 0| O
|| < F’O/F\'u '—Um:ﬁ\wg
~—lolo (=] -l NO[MN M D
[+9] o] wn - D
& 2 S8 o & TR0y © 8% IT Q Y
I~ I~ e o ® NN . o @ Ao
(2] M~ < < o AN QO I~IM~w — - M M~ — T m
- - - - - ~T~r~r~ w0 < ™ O N -
RAF-RSR-185-13C
Current Data Parameters (@)
NAME  RAF-RSR-185-13C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20220923 <$
Time 12.06 h >
INSTRUM spect -
PROBHD _7104450_0346 (
PULPRH 9Py
SOLVENT 55533003
NS 451 @)
DS 0
SWH 26041666 Hz
FIDRES 0.794729 Hz
AQ 1.2582012 sec O
RG 1030
DwW 19.200 usec
DE 6.50 usec
TE 206.2 K
D1 1.00000000 sec
D11 0.03000000 sec
00 1
SFO1 1008238364 MHz
HNUC1 130
3.33 usec
P1 10.00 usec
PLW1  47.00000000 W
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  9.69999081 W
PLWIZ  0.26844000 W
PLWI3 013552000 W
F2 - Processing parameters
S| 32768
SF 100.6127556 MHz
WDW EM
SS8 0
LB 1.00 Hz
GB [
PC 1.40

200 190 180 170 160 150 140 130 120 110

100 90

ppm
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COSY (400 MHz, CDCls3) and NOESY (400 MHz, CDCIs) of compound 16

RAF-RSR-185-COSY
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16: HRMS (Q-TOF) m/z: [M + H]" Calcd for Ci5H2103 249.1486; Found 249.1472.

Compound Spectra (Zoomed)
10 |Cpd 1: 0.333 663.45404; C15 H20 03; 248.13¢
- 249.1472
(M+H)+
2.2
2-1
1.8
1.6+
1.4
1.2+
l-t
0.8+
e 248.1350 | 250.1509
0.4 + (M+H)+
" 251.1546
o (M+H)+
! 2

T T T T T T T
247 248 249 250 251 252 253
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IH NMR (500 MHz, CDCls) and *C{*H} NMR (

1

25 MHz, CDCls) of compound 17

r4.773
r4.753
[ 2.466
| 2.460
-2.450
[ 2.444
| 2.435
2,431
2417
F2.413

RAF-RSR-196-1H

Current Data Parameters

NAME  RAF-RSR-196-1H
EXPNO 8
PROCNO 1

F2 - Acquisilion Paramelers
Date_ 20221008
Time 11.57 h
INSTRUM spect
PROBHD Z119470_0087 (
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 14

Ds 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 106.54

DW 50.000 usec
DE 6.50 usec
TE 297.9K

D1 1.00000000 sec
TDO 1

SFO1 500.1330885 MHz
NUGC1 1H

PO 4 33 usec

P1 13.00 usec
PLW1 13.00000000 W

F2 - Processing parameters
Sl 65536

SF 500.1300134 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB [}
PC 1.00
. N
T T T T T T T T T T T T
10 9 7 6 5 4 3 2 1 0 ppm
(=]
S
-
w0
~ o Z 3 5T 5 N8I3 SIRTR
M~ = ™ (o] [{e] o [o2] Q< < <
& - - R Rk eYeZr8da¥T
RAF-RSR-196-13C
Current Data Parameters
NAME  RAF-RSR-186-13C
XPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221008
Tima 2.06h
INS spect
PROBHD Z119470_0087 (
PULPROG zgpga0
T 6
SOLVENT CDCI3
NS
Ds 0
SWH 29761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 197.27
bw 16.800 usac
DE 6.50 usac
TE 2084 K
D1 1.00000000 sac
(3101 0.03000000 sec
TDO 1
SFO1 125.7703637 MHz
NUC1 13C
PO 297 usec
P usec
PLW1 103.00000000 W
SFO2 500.1320005 MHz
NUC2 H
CPDPRG[2 wallz16
PCPD2 20.00 usac
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969099 W
F2 - Processing parameters
S1 3 g
SF 125.7577726 MHz
WDW EM
8SB ]
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 pPpm
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COSY (400 MHz, CDCl3) and NOESY (400 MHz, CDCl3) of compound 17

RAF-BSR-196C-COSY

ppm

1.0
F15
F2.0
F25
1.0

3.5

6.3 6.0 3.3 3.0 4.3 4.0 3.5 3.0 2.5 2.0 13

RAF-E5SR-196B-NOESY

ppm

1.0

1.3

2.0

2.3

3.0

3.3

4.0

3.0

3.3

T 3.0 4.3 41 1.3 3.0 1.3 20
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17: HRMS (ESI-TOF) m/z: [M + Na]" Calcd for CisH2,03Na 273.1461; Found 273.1455.

Intens.

:104_
2734455

1.0+
0.8

0.6

047

0.21

168.1893
251.0726 2611839 265.1714

255 260 265 7 75

0.0
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'H NMR (500 MHz, CDCls) and *C{*H} NMR (125 MHz, CDCls) of compound ent-2a

NTVAONAINQONRATO-OND— DD NN T-~TDOANNROD-OODNM
L 28R 22RERRIIRQIZRYINQICO-OODOOD T ¥ N =0 0
VOWWWVIEITITIITITITIITITIIITOOCHNONOMO == QNN NNNNNNGOOM
TraaaddadddaddadddadadadddadN NN - T e -

o
©0
RAF-RSR-206-C2-1H rci

Current Data Parameters
NAME  RAF- FISF! 206-C2-1H

EXPNOC

PROCNO 1

F2 Acqulsmon F‘arametsrs
Date_ 022112

Time 0. 0"..1‘ I1

INSTRUM
PROBHD 21194?0 0057(
PULF'ROG g

6553
SOLVENT CDCI3
NS 11

DS 0

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG §

DW 50.000 usec
DE 6.50 usec

TE 2978 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330885 MHz O
NUC1 1H

PO 4.33 usec

P1 13.00 usec
PLWA 13.00000000 W

F2 - Pracessing parameters
Sl 65536
SF 500.1300135 MHz
WDwW EM
SSB 0
LB 030 Hz
GB 0
PC 1.00
. |
T T T T T T T I I \ T T T
10 9 8 7 6 5 4 0 -1 ppm

o0 - o

S & o~ 8 ©o® PP NUNNIW ©O
I oo o © o T -&o FREBBBIL &R
S S =~ » NN © O C-otaolw ~<F
& - 2 [N NS FTIFTOOON — —

RAF-RSR-206-C2-13C

Curreml Dala Paramelers

IAME  RAF- H&I] -208-C2-13C
EXPNO
FPROCNO |

F2 - Acquisition Parameters
Date 20221128
Time 0.01 h
INSTRUM spect
PROBHD Z119470_0087 (
PULPROG  zgpg30

855!

D
SOLVENT feslek)
NS 1365

DS o

SWH 29761.904 Hz

FIDRES  0.908261 Hz

AQ 1.1010048 sec

RG 197.27

Dw 16.800 usec

DE 6.50 usec

TE 297.4K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

SFO1 125.7703637 MHz

NUC1 130

PO 2.97 usec

P1 B.90 usec

PLW1  103.00000000 W

SFO2  500.1320005 MHz
G2 1H

CPDPRG[2 wallz16

PCPD2 £0.00 usec

PLW2 13.00000000 W
PLW12 034327999 W
PLW13 0.21969999 W

F2 - Processing paramelers
sl 32768

SF 125.7577718 MHz
wow EM

SSB 0
LB 1.00 Hz
GB 0
PC 1.40

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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COSY (400 MHz, CDCl3) and NOESY (400 MHz, CDCl3) of compound ent-2a

RAF-RSR-206-C5-C0OS5Y

1.0

F1.3

2.0

1.5

3.0

3.5

6.0 3.3 3.0 435 4.0 3.5

ppm

fos

1.0

1.3

2.0

2.3

3.0

33

4.0

4.3

3.0

3.3

6.0

6.3

6.3 6.0 3.3 3.0 4.3 40

ppm
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ent-2a: HRMS (ESI-TOF) m/z: [M + H]" Caled for C15H2104 265.1435; Found 265.1431.

Intens.
x106

2.51 265¢1431

0.5
1 265.2243

0.0

2646 2648 2650 = 2652 2654
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IH NMR (500 MHz, CDCls) and 3C{*H} NM

R (125 MHz, CDCl3) of compound 18

=)
6]
o~
RAF-RSR-B1-206-1H ~
Current Data Parameters
NAME  RAF-RSR-B1-206-1H
EXPNO 13
PROCNO 1
F2 - Acquisition Parameters
Date_ 20221207
Time 12.20h
INSTRUM spect
PROBHD Z119470 0087 (
PULPROG zg30
TD
SOLVENT CDCI3
NS
DS 0
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG )
Dw 50.000 usec
DE 6.50 usec
TE 288.9K
D1 1.00000000 sec
TDO 1 )
SFO1 500.1330885 MHz
NUC1 1H
PO 4.33 usec
P1 13.00 usec
PLW1 13.00000000 W
F2 - Processing parameters
Sl 65536
SF 500.1300133 MHz
WDW EM
S8B 0
LB 0.30 Hz
GB Q
PC 1.00
. ! A LJ
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 -1 ppm
afeof=[a] =|w
-~ =il ~|mu|m
M~y © [a0)
5o 2 8 z R5 €5 8358258 8 g
c o I~ © ] @ ~I~©O N—omgoft w ©
& — — — ~ I~~~ TTFOANN +~ ©
RAF-RSR-B1-206-13C
Current Data Paramaters
NAME  RAF-RSR-B1-206-13C
EXPNO 14
PROCNO 1
F2 - Acquisition Paramelsrs
Date_ 20221207
Time 1256 h
INSTRUM spect
PROBHD 7119470_0087 (
PULPROG 2gpg30
o 6557
SOLVENT CDCI3
NS 976
Ds 0
SWH 20761.904 Hz
FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 197.27
bw 16.800 usec
DE 8.50 usec
TE 2089 K
D 1.00000000 sec
D11 0.03000000 sec
Do 1
SFO1 125.7703637 MHz
NUG1 13C
Po 2.97 usec
P1 8.90 usec
PLW1 103.00000000 W
SFO2 500.1320005 MHz
NUG2 1
CPDPRG2  waltz16
PCPD2 20.00 usec
PLW2 13.00000000 W
PLW12 0.34327999 W
PLW13 0.21969999 W
F2 - Processing parameters
Sl 32768
SF 125.7577716 MHz
WDwW EM
SSB [
LB 1.00 Hz
GB ]
FC 1.40
"y " " LJ_A -HJ ‘A "
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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COSY (400 MHz, CDCl3) and NOESY (400 MHz, CDCl3) of compound 18

RAF-RSR-B1-206B-COSY
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18: HRMS (Q-TOF) m/z: [M + H]" Calcd for C1sHz 04 265.1435; Found 265.1429.

Compound Spectra (Zoomed)
x10% Cpd 1: 0.315 265.14286; C15 H20 O4; 264.13503848660300000000: -

265.1429
(M+H)+

7
6.5
6=
5.5
57 0]
4.5
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0.5 M+H)+
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! I 1 1
264 266 268 270 272 274 276 278
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—7.260
4.385
4.381
4.374
4.369
4.367

v
RAF-RSR-ALD-1H

Current Data Parameters
NAME RAF-RSR-ALD-1H

YA
AN

EXPNO
PROCNO

Date
Time

10
1

F2 - Acquisition Parameters

20230201
1027 h

INSTRUM Avance Neo 400

PROBHD Z163739_0226 (
PULPROG 2g30

TD 51724
SOLVENT CDCI3

NS

DS 0

SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 50.7317

DWW 58.000 usec
DE 13.14 usec

TE 2958 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

PO 267 usec

P1 8.00 usec
PLW1 2507999992 W

F2 - Processing parameters
|

1.00 Hz
0
1.40

65536
SF 400.1300088 MHz
WDW EM
S5B 0
LB 030 Hz
GB 0
PC 1.00 M
I l{
T T T I T T I T T
10 9 8 6 4 3 2 1 ppm
— 0 —
s ®| 2| & 38
o Sl ol
8 % o M~ ©
—
= - kn88 3 = o
(=] — oO~~© Y [<en¥e]
34 — [ A e A Ue ] [SURAY]
| RAF-RSR-ALD-13C \\V ‘ \ /
Current Data Paramelers
NAME  RAF-RSR-ALD-13C
EXPNO 12
PROCNO 1
F2 - Acquisition Paramelers
Date_ 20230201
Time 1026h
INSTRUM Avance Neo 400
PROBHD Z163739 0226 (
PULPRO! 2gpg30
D 85538
SOLVENT CDCI3
NS 41
DS 2
SWH 27777.777 Hz
FIDRES 0.847710 Hz
AQ 1.1796480 sec O
RG 101 =
DW 18.000 usec . O
DE 6.50 usec \/\/
TE 295.9K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6242384 MHz
NUC1 13C
PO 267 usec
P1 8.00 usec
PLW1 99.33999634 W
SFO2 400.1316005 MHz
uc2 1H
CPDPRG[2 wallz65
PCPD2 90.00 usec
PLW2 25.07999992 W
PLW12 0.19815999 W
PLW13 0.09967500 W
F2 - Processing paramesters
Sl 32768
SF 100.6127743 MHz
WDW EM
SSB 0

200

190 180 170 160 150

130

120

110

920

80
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'H NMR (400 MHz, CDCls) and *C{*H} NMR (100 MHz, CDCls) of compound ent-3b

RAF-RSR-212-1H

Current Data Parameters
NAME RAF-RSR-212-1H
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 23020

Time 11.37 h
INSTRUM spec
PROBHD Z104450 0346(
PULPROG Zg

1] 542
SOLVENT CDCIS
NS 21

DS 0

SWH 8223 685 Hz
FIDRES 0.303043 Hz
AQ 3.2998593 sec
RG 57

DW 60.800 usec
DE 6.50 usec
TE -2763 K
D1 1.00000000 sec
1
SFO1 400.1324710 MHz
1H
PO 5.00 usec
P1 15.00 usec
PLW1 9.69999981 W
F2 - Processing parameters
Sl 32768

SF 400.1300091 MHz
Wi EM

OH

5.090

~
©Q
) ©
) 10

5.084
5079
5.075
4077

3.983
3.974
3.952

'3

3. 778
3.766
3.747
3.735
3.617

W\N/%

"IO

Br

10 9

1.00

1.05

B

2.09
1.07
1.09
0.93

RAF-RSR-212-13C

Current Data Parameters
NAME  RAF-RSR 212 13C

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20230209
Time 11.43h
INSTRUM spect
PRDBHD Z104450_0348 (
LPROI 2gpg30
D 5
SOLVENT CDCIz
NS

Ds 0

SWH 26041.666 Hz
FIDRES 0.794729 Hz
AQ 1.2582912 sec
RG 1030

DwW 19.200 usec
DE 6.50 usec
TE -155.3 K

D1 1.00000000 sec
D11 0.03000000 sec

1
SFO1 100.6238364 MHz
13C
PO 3.33 usec
P1 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 9.69999981 W
PLW12 0.26944000 W
PLW13 0.13552999 W
5‘2 - Processing parameters

SF 100.6127844 MHz
D EM

0
LB 1.00 Hz
PC 1.40

171.46

150.13

13210

OH

.|IO

Br

8228
77.00
76.68

7731
T .

—61.85

20.74

T T T
210 200 190 180

T
170

T
160

T
150

T
140

T
130

T T
120 110

100

90
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ent-3b: HRMS (Q-TOF) m/z: [M + H]" Calcd for CsHgO3Br 206.9648; Found 206.9642.

Compound Spectra (Zoomed)
x10% Cpd 1: 0.326 225.19428; C6 H? Br O3; 205.95689091261900000000: + A

206.9642
ol (M+H)+
1.7

1.6
1.5
1.4

1.39 OH
1.29

1.1 o)

1-—
0.9
0.8
0.7+ Br
0.6
0.5
0.4

o .|”l. | W lUI|... Sl

205.5 206 206.5 207 207.5 208 208.5
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1 1311
H NMR (400 MHz, CDCls) and “*C{"H} NMR (125 MHz, CDCl3) of compound ent-12
N o Q < NN WIOT - O 00NN ©MNMNMNMN
RAF-RSR-213-2-1H ~ © © ffFFOmommmnooodNddlNAN ===~~~
Current Data Parameters
NAME RAF-RSR-213-2-1H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20230215
Time 1844 h
INSTRUM Avance Neo 400
PROBHD Z163739_0226 (
PULPROG zg30
TD 51724
SOLVENT cDCIz3
NS 18
DS 0
SWH 8620.689 Hz
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 101
Dw 58.000 usec
DE 13.14 usec
TE 2954 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUCA1 1H
PO 2,67 usec
P1 8.00 usec
PLW1 2507999992 W
F2 - Processing parameters
Sl 65536
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
Qe el ||ef<e @ i et Bt
— |~ ol =l o ~|—lail |l
[o2] @ I~ 8
™
2 258 B 848288 SR § R
P~ [N DN 3V} D~I~ O d < <+ @ [=] — e
- -_—— - [ o N 7 Y T O O TR
RAF-RSR-213B-13C
Current Data Paramaters
NAME ~ RAF-RSA-2138-13C
EXPNO 7
FROCNO 1
F2 - Acquisition Paramelers
Dale_ 20230331
Time 10.08 h
INSTRU spect
PROBHD _ 7119470_0087 (
PULPROG 29030
65636
SOLVENT ole
NS 120
DS
SWH 20761.904 Hz
FIDRES  0.908261 Hz
A 1.1010048 sec
AG 187.27
oW 16.800 usec
DE 650 usec
TE 205.7 K
D1 1.00000000 s8c
D11 0.03000000 sec
100 1
SFO1  125.7703637 MHz
NUCH
)
P1 SaC
PLWI  108.00000000 W
SFOZ  500.1320005 MHz
NUCZ H
CPDPAGZ  wallz16
RCRDZ 80.00 usec
PLWZ  15.00000000 W
PLWIZ  0.44556001 W
PLWIZ  0.22411001 W
F2 - Procsssing paramelers
sl 22768
SF 126.7577945 MHz
Wow Y]
SSB (
1.00 Hz
[
1.40
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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ent-12: HRMS (Q-TOF) m/z: [M + Na]" Caled for C13H;s04Na 261.1098; Found 261.1094.

Compound Spectra (Zoomed)
x10°_|Cpd 1: 0.333 179.10403; C13 H18 O4; 238.120341360256000(

261.1094
1.5 (M+Na)+

1.4+
1.3+
1.25
1.1

1-
0.5
0.8-
0.7
0.6
0.5
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0.3
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0.1-
r a ] -ll
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'H NMR (400 MHz, CDCls) and **C{*H} NMR (100 MHz, CDCls) of compound ent-13

PR R O —TOWO 0D
SFEEEIS S ELTE SRR38888R
RAF-RSR-215-1H VWO OOOOOOMONO Ao — -

—7.260
6.343
5.829
5.825

Current Data Parameters
NAME RAF-RSR-215-1H
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20230302
Time 1538 h
INSTRUM Avance

PROBHD Z183739_0237 (

PULPROG 2030

D 51724 OH
SOLVENT cbcla

NS 19

DS 0 )
SWH 8620689 Hz ""OH
FIDRES 0333334 Hz \

AQ 2.9999919 sec N

RG 65 o)

DW 58.000 usec

DE 13.14 usec

TE 296.5 K

D1 1.00000000 sec (o]

TDO 1

SFO1  400.3024719 MHz

NUCA 1H

PO 2,67 usec

P1 8,00 usec

PLW1 21.00099945 W
F2 - Processing parameters
Sl 65536

SF 400.3000092 MHz
WDW EM

S55B 0
LB 0.30 Hz
GB 0
PC 1.00
A I
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o [s2] = ~ofoy (o] T |0 | = g
=1 =2} )] [=1t=1l=] =] [=1t=1t=1E=1L:"]
~ [=) o i o - adl v~ | ~[ailad
8 &85 & oW © @ I~ I~
— —
RAF-RSR-215-13¢2 Ry a36LY & 2k 2 & 3
M~ O oMm N ~~© O 8 [ «©Q (=] — @
- - - ~NN~NKK N~ T o @ N -
Current Data Parameters | | | | | x{// | | | | | |
NAME  RAF-RSR-215-13C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20230302
Time 15.49h
INSTRUM Avance
PROBHD Z183739_0237 {
PULPRO 79pga0 OH
TD 65536
SOLVENT CcDCI3
NS 292
DS 0 )
SWH 27777777 Hz ""OH
FIDRES 0.847710 Hz
AQ 1.1796480 sec N
RG 101 =
DW 18.000 usec O
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
D11 0.03000000 sec O
TDO 1
SFO1 100.6669898 MHz
NUC1 13C
PO 2.87 usec
P1 8.00 usec
PLW1 97.90799713 W
SFO2 400.3016012 MHz
Nuc2 1H
CPDPRG[2 wallz65
PCPD2 90.00 usec
PLW2 21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346300 W
F2 - Processing parameters
7
SF 100.6555204 MHz
WDW EM
0
1.00 Hz
1.40
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 ppm
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ent-13: HRMS (Q-TOF) m/z: [M + H]" Calcd for C13H1904 239.1278; Found 239.1293.

Compound Spectra (Zoomed)
x10° JCpd 1: 0.140 325.21510; C13 H18 O4; 238.12174158607500000000: + FBF Spec!

239.1293
(MeH)+

2.2

24
1.8
1.67
1.4
1.24

0.6
04

0.2

2365 237 2375 238 2385 239 239.5

74



T
Z
<
Py
a
o
=)
<
T
N

, CDCl3) and *C{*H} NMR (125 MHz, CDCls) of compound ent-14

OMNMNOAUMUDDINOMNOLOTONT —ONODOVMOMONODMOMNMTOMNTO—ITNANTTOOT O
O<T NOOMWOWDOMANOMNMNOULODOMNLITULITTOANTONLITOOANANTOODDOMODN
N RhROOULOVNNRIVOOITMMOMOAANNOCOCOOANXVOVYIBRIQOQAMNMNMNMAN
OO OOMOOOOOONANANANANANNNNNNNNNNNN™" """ "™ r™7™™7™r™r~r7r=r
Current Data Parameters
NAME RAF-RSR-218-1H-ent14
EXPNO 19
PROCNO 1
F2 - Acquisition Parameters OH
Date_ 20230405
Time 2239h
INSTRUM spect
PROBHD Z119470_0087 ( OH
PULPROG zg30 %
TD 65! %
SOLVENT CDCI3
NS []
DS 0 o
SWH 10000.000 Hz o "y
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG . O
DwW 50.000 usec
DE 6.50 usec
TE .
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUC1 1H
PO 4.45 usec
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
=l 65536
SF 500.1300129 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T 1 T T T T I I I I
10 9 8 7 6 5 4 3 2 1 ppm
© =N o
g S_oqg E_E_EN_FTQSJS_.-
™ ool Iolrllriddir~IridNIml |
I~ o) 0
® N We O~ I~ SN [ N
o) — o RESEEZ 32! © o ¥ NOo
[Ty
R T 8 REEESE ¢ g88 nex
Current Data Parameters
NAME RAF-RSR-21£-13C
EXPNO 20
PROCNO 1
F2 - Acquisition Parametars
Date_ 2023040
Time 2245h
‘ryr%r'?ll'lw 711945;’;%097(
PLLPROG  zgpg30 OH
65536
SOLVENT coCI3
NS 1280
S 20781.904 He
FORES | 0 s He OH
RG 197.27 .
DW 16.800 usec
DE 6.50 Usac
TE 207.3K o
D1 1.00000000 .
D11 5.03000000 s0c 'y
TDO 1
SFO1 1257703637 MHz
nuCt a3
97 usec
P £.90 usec 0]
PLW1  103.00000000 W

SFO2 500.1320005 MHz

NUC2 H
CPDPRG[2 wallz16

PCPD2 20.00 usec
PLW2 16.00000000 W
PLW12 0.44556001 W

PLW13 022411001 W

F2 - Processing parameters
81 32

SF 125.7577950 MHz
WowW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

\ T T \ T T T T \ \ \ \ T T T T \ \ \ T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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COSY (400 MHz, CDCl3) and NOESY (400 MHz, CDCIs) of compound ent-14

RAF-RSR-218-COSY ‘
l I L.n_r._l_,_)b\_ﬁ-fu ppm
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ent-14: HRMS (Q-TOF) m/z: [M + Na]" Calcd for C13H2004Na 263.1254; Found 263.1242.

Compound Spectra (Zoomed)
«105_|Cpd 1: 0.328 279.09245; C13 H20 04; 240.13507390567700000000:

263.1242
3.2 (M+Na)+

3
2.87
2.6
2.4
2.2

1.8+

1.67
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1.2+
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0.6
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0.24
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1 1311
H NMR (400 MHz, CDCls) and *C{*H} NMR (100 MHz, CDCls) of compound ent-16
OO MUOUTTOULOEFOOMMNNODONOOD "TMFMNANOTOHNOrrOANTOMNMM"Trrr ANTWOS —<
O T NOOTNIDADODOTr—DOOMMNAN—TODOMMNODONOMANOMNLLANNDNTIMNMNILNNO
VVHUrEOANVOVLOLOLOLELOLWHIEITMOONAORAROONNNNDORRNNONN
O©OOOOTTNNNNNNANNNNNNNNANNNNNNANNNNNNANTT """ "™ "™ T™T T
RAF-RSR-220-1H
Current Data Parameters O
NAME  RAF-RSR-220-1H-ent16
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230412 7z,
Time 19.30h ‘
INSTRUM Avance
PROBHD Z163739 0237 (
?gLPFlOG zg30 O m
SOLVENT CDCI3
gg 103
SWH 8620.689 Hz (@]
FIDRES 0.333334 Hz
AQ 2.9999919 sec
RG 32
Dw 58.000 usec
DE 13.14 usec
TE 3
D1 1.00000000 sec
TDO
SFO1 400.3024719 MHz
NUI 1H
PO 2.67 usec
P1 8.00 usec
PLW1 21.00099945 W
F2 - Processing parameters
| 655
SF 400.3000088 MHz
wow EM
SSB 1)
LB 0.30 Hz
GB 0
PC 1.00
1 I 1 I 1 I 1 I I 1 I I I
12 1 10 9 8 7 6 5 4 3 2 1 0 ppm
olg ) SEEREEEER
™ el el mICI~INICININIMICM
o Te} (=2 s i
- Q oM NO =M O NDOVOMDO D
5K EEEE NI 3§ Rk b )
- -
T ‘|_ V T }_ @ T ‘:{7, ‘q T T ‘i/‘_
RAF-RSR-220-13C
Current Data Parameters
NAME  RAF-RSR-220-13C-ent16
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230412
Time 19.36h
INSTRUM Avance
Frcah e i
SJngg O
SOLVENT CDCI3
NS 151
DS
SWH 277TT.I7T Hz _
FIDRES  0.847710Hz
AQ 1.1796480 sec 7
RG 101 ‘.
pw 18.000 usec
DE 6.50 usec
TE 299.1 K
DIt 005000000 see 0] e
TDO 1
SFO1 100.6669898 MHz
NUCGH 13C
PO 2,67 usac O
P1 8.00 usec
PLW1 97.90799713 W
SFO2  400.3016012 MHz
NUG2 1H
CPDPRG[2 wallz65
PCPD2 90.00 usec
PLW2  21.00099945 W
PLW12 0.16593000 W
PLW13 0.08346300 W
F2 - Processing paramelers
5| 32768
SF 100.6555115 MHz
WDW EM
SSB Q
LB 1.00 Hz
GB
PC 140
| | Iy
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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ent-16: HRMS (Q-TOF) m/z: [M + H]" Calcd for Ci5sH2103 249.1486; Found 249.1473.

Compound Spectra (Zoomed)

x10° led 1: 0.073 325.21267; C15 H20 03; 248.13998624501400000000: -
- 249.1473

(M+H)+
1.4 e
1.34
1271
1.1
1~
0.9
0.8
0.7
0.67
0.59
0.4+
0.3
0.2
0.1

T
247.5 248 248.5 249 249.5
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~
Current Data Parameters
NAME RAF-RSR-221-1H
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230817
Time 18.50 h O
INSTRUM spect
PROBHD Z119470 0087 (
PULPROG zg30
TD 536
SOLVENT CDCI3 !
NS z,
Ds 0 y
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec O iy
RG 124.65
DW 50,000 usec
DE 6.50 usec
TE 297.7K (@)
D1 1.00000000 sec
TDO 1
SFO1 500.1330885 MHz
NUCH1 1H
PO 4.45 usec
P1 13.35 usec
PLW1 16.00000000 W
F2 - Processing parameters
| 65536
SF 500.1300141 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
" L
T T T T I T T T T T I
9 8 7 6 5 4 3 2 1 0 -1 ppm
o
<
-
Le) o ] I~
N (=] 3] o] N ©0Q a - I~ O w0 m -
I~ 0 - =) @ — O | g TNO OO ©
S £ T 8 SRR e CREERE PR
RAF-RSR-221-13C
Current Data Parametsrs
NAME  RAF-RSR-221-13C
EXPN 12
PROCNO
F2 - Acquisition Paramelars
Dide 20230317
19.27 h
INSTHUM spec O
PROBHD 7119470 ooa’(
PULPROG 2gpg30
™ 65536
SOLVENT CDCI3
NS 24 -,
DS ] “
SWH 26761.904 Hz .
FIDRES ~ 0.908261 Hz
AQ 1.101004€ sec
RG 197.27
Dw 16.200 o
DE 6.50 w560 0 "
TE 298.2 K
B, i
soc
TDO 1 (@)
SFO1 1257703637 MHz
NUCH 13C
PO 2.97 usec
Pi 8.90 usec
PLW1  103.00000000 W
SFOR  500.1320005 MHz
NUC2 1
CPDPRG[2 wallz16
PCPD2 £0.00 usec
PLW2 16.00000000 W
PLWI2 044556001 W
PLWA3  0.22411001 W
F2 - Processing paramelars
kil 3271
SF 125.7577714 MHz
WowW EM
SsB 0
LB 1.00 Hz
GB 1]
FC 1.40
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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ent-17: HRMS (Q-TOF) m/z: [M + H]" Caled for CisH2303 251.1642; Found 251.1634.

Compound Spectra (Zoomed)
x108 Cpd 1: 0.325 233.15394; C15 H22 03; 250.1559727086110000000

251.1634
6.57 (MeH)+

6o
5.5

o~ N i -
T T T T T T T T T T
250 251 252 253 254 255 256 257 258 259
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'H NMR (500 MHz, CDCIs) of compound 2a and reported spectra of (+)-2a

F
I

RAF-RSR-C-1H

Current Data Parameters
NAME  RAF-RSR-C-1H-2a
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date. 30323
1530 h

Time

INSTRUM spect
PROBHD 2119470 _0087 (
PULPROG zg:

T 6
SOLVENT CDCI3

NS 16

DS o

SWH 10000.000 Hz
FIDRES _ 0.305176 Hz
AQ 3.2767999 sec O
RG 69.35

DwW 50.000 usec
DE 6.50 usec

TE 2089 K

D1 1.00000000 sec
TDO 1

SFO1  500,1330885 MHz
NUG1 1H

PO 4.45 usec

P1 13,35 usec
PLW1  16.00000000

F2- Prooessll:_’q:'parameters
SF 500.1300134 MHz
WDW EM

Grease peak

SSB ]
LB 0.30 Hz
GB 0
PC 1.00
1 1
12 0 ppm

Ma
For arseher Wl
L Sodvent o
2 Turapar wham 2381

3 Spectometer Freguency 430,13

Winssinger, Org. Lett. 2021, 23, 969

L0 -r

T T
120 115 110 105 10 85 S0 &S B0 RS AD

T
Gl

§0 55
fi foom}

30 45

82



1B3C{*H} NMR (125 MHz, CDCls) of compound 2a and reported spectra of (+)-2a
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COSY (400 MHz, CDCls) of compound 2a and reported spectra of (+)-2a
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NOESY (400 MHz, CDCIs) of compound 2a and reported spectra of (+)-2a
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2a: HRMS (Q-TOF) m/z: [M + H]" Calcd for C15sH2104 265.1435; Found 265.1429.

Compound Spectra (Zoomed)
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13C{*H} NMR (100 MHz, CDCls) of compound ent-18 and reported spectra of (+)-18
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COSY (400 MHz, CDCl3) and NOESY (400 MHz, CDCIs) of compound ent-18
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ent-18: HRMS (Q-TOF) m/z: [M + H]" Caled for Ci5sH2104 265.1435; Found 265.1430.
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'H NMR (400 MHz, CDClIs) of compound 2b and reported spectra of

+)-2b
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BC{*H} NMR (125 MHz, CDCls) of 2b and reported spectra of (+)-2b
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2b: HRMS (Q-TOF) m/z: [M]" Caled for C1sHizOs 278.1150; Found 278.1152.

Compound Spectra (Zoomed)
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X-Ray Data of 7h

Sample preparation: A solution of compound 7h (10 mg) in CDCIs (0.5 mL) was placed in a
vial (10 mL). The vial was closed with cap and kept at room temperature for 24 h. Then,
colourless prisms were observed.

Crystal measurement: X-ray crystal structures were determined with a Bruker Single Crystal
Kappa Apex Il diffractometer. Thermal ellipsoids are drawn at 50% probability level.

Table S1. Crystallographic Information for Compound 7h

CCDC 2267170

Empirical formula C11H1204S
Formula weight 240.27
Temperature/K 150.00(10)

Crystal system orthorhombic
Space group P2i2i2j

a/l& 8.5447(4)

b/& 10.2606(5)

c/l& 12.5052(5)

n/° 90

8/° 90

y/° 90

Volume/&3 1096.38(9)

VA 4

Pcalc C 1.456

Jtl 0.290

F(000) 504.0

Crystal size/mm3 0.205 0.15 0.096
Radiation MoKo (X=0.71073)

20- range for data collection/°

5.136 10 66.826

Index ranges

-12Ahi13,-14iki12,-1971h 14

Reflections collected

12004

Independent reflections 3579 [Rintt  0°05509 Rsigma’ 00616]
Data/restraints/parameters 3579/0/147
Goodness-of-fit on F2 0.966

Final R indexes[1>=20 ()]

Rj 0.0405, wR2' 0.0874

Final R indexes[all data]

Rij*  0.0552,wR2' 0.0998
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Largest diff. peak/hole /e A® | 0.27/-0.33

Flack parameter 0.06(5)

Table S2. Bond lengths for 7h

Atom Atom | Length/A Atom Atom Length/ A
S1C8 1.727(2) c3C2 1.479(3)
S1C11 1.712(2) C8C9 1.368(3)
03C6 1.432(3) cac2 1.508(3)
02C3 1.355(3) c4cs 1.539(3)
02C5 1.462(2) C2C1 1.329(3)
04C7 1.438(2) C5C6 1.512(3)
01C3 1.209(3) C9 C10 1.420(3)
C7C8 1.499(3) C11C10 1.354 (3)
C7Ca4 1.542(3)

Table S3. Bond Angles for 7h

Atom | Atom | Atom | Angle/* Atom | Atom | Atom | Angle/®

Ci1 |81 C8 92.35(11) C2 C4 C5 102.15(17)

C3 |02 |C5 |11066(16) |C5 | C4 | C7 | 112.49(17)

04 C7 C8 111.97(17) | C3 C2 C4 107.35(18)

04 C7 C4 106.33(16) | C1 C2 C3 122.0(2)

C8 |C7 |c4 |11328(16) [C1 |C2 [c4 |130.7(2)

02 C3 C2 109.66(18) | O2 C5 C4 106.31(15)

01 |c3 |02 |121.1(2) |02 |c5 [C6 | 109.92(17)

01 |c3 |c2 |1292(2 |ce |cs5 |[c4 | 112.06(17)

C7_ |C8 |[sSi |[12221(16) |03 |C6 | C5 |109.07(17)

C9 |cs8 |[s1 |11038(16) |[C8 |C9 [Cl0 |112.9(2)

C9 C8 c7 127.40(19) | C10 Cl1 S1 111.41(17)

C2 C4 C7 111.12(16) | C11 C10 C9 113.0(2)
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X-Ray Data of 8a

Sample preparation: A solution of compound 8a (10 mg) in CDCIs (0.5 mL) was placed in a
vial (10 mL). The vial was closed with cap and kept at room temperature for 24 h. Then,
colourless prisms were observed.

Crystal measurement: X-ray crystal structures were determined with a Bruker Single Crystal
Kappa Apex Il diffractometer. Thermal ellipsoids are drawn at 50% probability level.

Table S4. Crystallographic Information for Compound 8a

CCDC 2270886

Empirical formula C17H1604

Formula weight 284.30

Temperature/K 150.00(10)

Crystal system monoclinic

Space group P2,

alA 5.1299(4)

b/A 14.7848(10)

c/A 9.1241(6)

a/° 90

/e 90.366(7)

y/° 90

Volume/A3 692.00(8)

Z 2

pcalcg/Cm3 1.364

pw/mm? 0.097

F(000) 300.0

Crystal size/mm?® 0.16 x 0.15 x 0.11
Radiation MoKa (A =0.71073)

20 range for data collection/°|5.246 to 49.978

Index ranges -6<h<6,-17<k<17,-10<1<10
Reflections collected 7550

Independent reflections 2381 [Rint = 0.0684, Rsigma = 0.0611]
Data/restraints/parameters  |2381/1/192
Goodness-of-fit on F? 1.054

Final R indexes [[>=2c (I)] |R1=0.0436, wR> = 0.1038
Final R indexes [all data] R1=10.0482, wR> =0.1073
Largest diff. peak/hole / e A<|0.21/-0.17

Flack parameter 0.6(10)
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Table S5. Bond lengths for 8a

Atom | Atom Length/A | Atom | Atom Length/A

0001 |COOA 1.433(4)|C009 |C00B 1.553(5)

0002 |C008 1.341(4)|C009 |COOH 1.493(5)

0002 |C0oB 1.462(4)|CO0C |C00G 1.432(5)

0003 |C005 1.429(4)(Co0C |CO0l 1.417(6)

0004 |C008 1.216(4)|C00C |COOL 1.420(6)

C005 |C009 1.531(5)|CO0D |COOH 1.326(5)

C005 |CO0A 1.522(5)|CO0E |COOF 1.376(5)

C006 |C007 1.365(5)|CO0E |COOK 1.412(6)

C006 |C00B 1.514(5)|CO0F |C00G 1.415(5)

C006 |C00G 1.435(5)|C00I  |COOK 1.353(6)

C007 |C00J 1.422(5)|C00J |COOL 1.352(6)

C008 |COOH 1.481(5)

Table S6. Bond Angles for 8a

Atom|Atom Atom Angle/® Atom|Atom|Atom Angle/®

CO008 (0002 |CooB 110.8(3)|C006 (CO0B |C009 113.4(3)
0003 |C005 |C009 106.1(3)|C00I (CO0C |C00G 119.0(4)
0003 |C005 |CO0A 109.3(3)|C00I |CooC |cooL 122.0(4)
COOA |C005 |C009 114.5(3)|CO0L (C00C |C00G 119.0(4)
CO007 |C006 |C0o0B 122.2(3)|CO0F [COOE |CO0K 120.3(4)
CO007 |C006 |CO0G 119.5(3)|COOE [COOF |C00G 121.3(3)
CO00G |C006 |C0o0B 118.2(3)|C00C |C00G |C006 119.1(3)
CO006 |C007 |C00J 121.0(4)|COOF |C00G |C006 123.0(3)
0002 (C008 |CO0H 109.7(3)|CO0F |C00G |C00C 117.9(3)
0004 |C008 |0002 120.5(3)|C008 |CO0H |C009 107.0(3)
0004 (C008 |CO0H 129.8(3)|C00D |CO0H |C008 122.6(3)
CO005 |C009 |CooB 111.2(3)|C0O0D |CO0H |C009 130.3(3)
COOH |C009 |C005 111.9(3)|CO0K |C00I |cooC 121.6(4)
COOH |C009 |Co0B 101.5(3)|COOL (C00J |C007 120.8(4)
0001 |CO0A |C005 109.0(3)|C00I |COOK |CO0E 119.9(4)
0002 |C00B |C006 110.3(3)|C00J |CooL |cooC 120.6(4)
0002 |C00B |C009 105.5(2)
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X-Ray Data of 12

Sample preparation: A solution of compound 12 (20 mg) in the mixture of petroleum ether
and CHCl; (5:1) was placed in a vial (10 mL). The vial was closed with cap and kept at room
temperature for 24 h. Then, colourless prisms were observed.

Crystal measurement: X-ray crystal structures were determined with a Bruker Single Crystal
Kappa Apex Il diffractometer. Thermal ellipsoids are drawn at 50% probability level.

Table S7. Crystallographic Information for Compound 12

CCDC 2235974
Empirical formula Ci13H1804
Formula weight 238.285
Temperature/K 150.15

Crystal system monoclinic

Space group P2j

al& 7.5355(3)

b/& 7.5626(2)

c/& 11.2958(3)

n/° 90

8/° 103.257(3)

y/° 90

Volume/&3 626.57(4)

Z 2

Pcalc ¢ 1.263

Jt 1 0.093

F(000) 256.2

Crystal size/mm3 0.2 +0.106 0.089
Radiation Mo Ko (Z=0.71073)

20- range for data collection/®

3.7t0 49.98

Index ranges

-11Ahn10,-12S kA 11,-18 A1/ 17

Reflections collected

17844

Independent reflections

Data/restraints/parameters

2191/1/157

Goodness-of-fit on F2 1.048
Final R indexes[I>=20(l)] Ri 0.0493,wRy' 0.1294
Final R indexes|[all data] Rj' 0.0525,wRy' 0.1341
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Largest diff. peak/hole / e A’ 0.21/-0.23
Flack parameter 0.3(9)
Table S8. Bond lengths for 12
Atom Atom Length/& Atom Atom |Length/&
0001 COO0C 1.434(3) C007 C009 1.321(3)
0002C00D 1.447(3) C008 COOD 1.539(3)
0003C005 1.451(3) COOACOOB 1.336(3)
0003 C006 1.347(3) COOACOOD 1.493(3)
0004C006 1.203(3) COOACOOE 1.5064)
C00JC008 1.544(3) COOBCOOF 1.4974)
C005 CcoOoC 1.504(3) COOBCOOG 1.5004)
C006 Co07 1.487(3) COOECOOH 1.5254)
C007 C008 1.498(3) COOGCOOH 1.5235)
Table S9. Bond Angles for 12
Atom | Atom | Atom | Angle/* Atom Atom Atom Angle/®
C006 | O003 | COO5 | 111.52(17) | cooD CO0A cooB 126.8 (2)
C008 | CO05 | 0003 | 106.25(17) | COOE CO0A cooB 111.9 (2)
CO0C | CO05 | 0003 | 108.97 (18) | COOE CO0A C0o0D 121.3 (2)
C00C | CO05 | Co08 | 113.35(17) | COOF CcooB CO0A 127.9 (2)
0004 | CO06 | CO03 |121.5(2) C00G CcooB CO0A 111.7 (2)
C007 | CO06 | CO03 | 109.5(2) C00G CcooB COOF 120.4 (2)
C007 | CO06 | CO04 |129.0(2) C005 coocC Coo1 111.11 (18)
C008 | CO07 | CO0O6 | 107.58(19) | Co08 CooD C002 104.85 (15)
C009 | CO07 | CO06 |121.4(2) COO0A CooD C002 111.11 (18)
C009 | CO07 | CO08 |131.0(2) COO0A CooD €008 114.01 (19)
C007 | CO08 | COO5 | 103.00(18) | COOH COOE CO0A 104.1 (2)
COOD | CO08 | CO05 | 113.67(17) | COOH C00G CooB 104.6 (2)
COOD | CO08 | CO07 | 113.14(18) | Co0G COOH COOE 107.1 (2)
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