Furanocoumarins from Ruta chalepensis with amebicide activity
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Spectroscopic analysis of Rutamarin 1
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Current Data Parameters

\J// \\.// NAME 12028-02
EXPNO 1
PROCNO 1
F2 — Acguisition Parameters
Date 20121106
Time 12.40
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
(| NS 8
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 H=z
AQ 3.9715316 sec
RG 161.3
DW 60.600 usec
DE 6.00 usec|
TE 683.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========|
NUC1 1H
Pl 12.50 usec
PL1 —4.20 dB
SFO1 400.1324710 MH=z
|
F2 — Processing parameters
! ST 32768
SF 400.1300076 MH=z
| WDW EM
SSB [¢]
! I 0-30 H=
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Figure S1. 'H-NMR spectrum of 1. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency

400 MHz. (C

DCl, ).
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Current Data Parameters

NAME 12028-02
EXPNO 1
PROCNO 1

F2 — Acqgquisition Parameters
Date 20121106

Time 12.40
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 8

DS 2

SWH 8250.825 Hz
FIDRES 0.125898 H=z
AQ 3.9715316 sec
RG 161.3

DW 60.600 usec
DE 6.00 usec|
TE 683.2 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

Pl 12.50 usec
PL1 —4.20 dB
SFO1 400.1324710 MH=z
F2 — Processing parameters
ST 32768

SF 400.1300076 MH=z
WDW EM

SSB o

LB 0.30 Hz
GB (0]

PC 1.00
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Figure S2. Expansion in the area from 1.2-3.4 ppm. tH-NMR spectrum of 1. Obtained by a Bruker Spectrometer Model Advance

DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).
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‘ ‘ \\\/// \ ./ NAME 12028-02
EXPNO 1
PROCNO 1
F2 — Acguisition Parameters
Date 20121106
Time 12.40
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715316 sec
RG 161.3
DW 60.600 usec
DE 6.00 usec|
TE 683.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========|
NUC1l 1H
Pl 12.50 usec
! PL1 -4.20 dB
| SFO1 400.1324710 MH=z
F2 — Processing parameters
ST 32768
SF 400.1300076 MH=z
WDW EM
SSB [¢]
R LB 0.30 H=z
GB (0]
W Ec 1.00
T i T i T i T i T i T i T T i T i T i T i T T i T
7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 ppm
=] 5] ) BEN Iz
= = (2] < C
—i —i (=) = ™

Figure S3. Expansion in the area from 4.8-7.6 ppm. tH-NMR spectrum of 1. Obtained by a Bruker Spectrometer Model Advance
DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).
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Current Data Parameters

NAME 12028-02
EXPNO 4
PROCNO 1

F2 — Acguisition Parameters
Date 20121204
Time 13.17
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG cosygf9o0

TD 1024
SOLVENT CDC13

NS 8

DS 4

SWH 3858.025 Hz
FIDRES 3.767602 Hz
AQ 0.1327604 sec
RG 181

DW 129.600 used
DE 6.00 used
TE 683.2 K
do 0.00000300 sec
D1 1.98197699 sec
INO 0.00025920 sec
======== CHANNEL fl =======
NUC1 1H

P1 12.50 used
PL1 —4.20 dB
SFO1 400.1317750 MH=z
Fl - Acguisition parameters
NDO 1

TD 128
SFO1 400.1318 MHz
FIDRES 30.140818 H=z
sSwW 9.642 ppm
FnMODE OF

F2 — Processing parameters
ST 1024

SF 400.1300046 MH=z
WDW SINE

SSB o

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
ST 1024

MC2 QF

SF 400.1300046 MH=z
wWDwW SINE

SSB o

LB 0.00 H=z
GB o

Figure S4. COSY spectrum of 1. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency 400

MHz.(CDCl,).
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F2 — Acguisition Parameters
Date_ 20121106
Time 13.00
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 250
DS 2
SWH 24038.461 H=z
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2896.3
DW 20.800 usec
DE 6.00 usec|
TE 683.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13C
Pl 10.20 usec
PL1 —1.00 dB
SFO1 100.6228298 MH=z
" ======== CHANNEL f2 ========
CPDPRG2 waltzlé
NuUC2 1H
PCPD2 90.00 usec|
| PL2 —-4.20 dB
| PL12 11.96 dB
PL13 16.00 dB
| | SFO2 400.1316005 MH=z
| F2 — Processing parameters
! ST 32768
SF 100.6127701 MH=z
WDW EM
SSB O
LB 1.00 H=z
GB (0]
T T T T T T T T T T T PC 1.40
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Figure S5. 13C-NMR spectrum of 1. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency
100 MHz. (CDCl,).
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Current Data Parameters

NAME 12028-02
EXPNO 2
PROCNO 1

F2 — Acguisition Parameters
Date_ 20121106

Time 13.00
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG zgpg30

TD 65536
SOLVENT CcDC13

NS 250

Ds 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2896.3

DwW 20.800 usec]|
DE 6.00 usec
TE 683.2 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13C

Pl 10.20 usec|
PL1 —1.00 dB
SFO1 100.6228298 MH=z
======== CHANNEL f2 ========|
CPDPRG2 waltzlé6

NuUcC2 1H
PCPD2 90.00 usec|
PL2 —4.20 dB
PL12 11.96 dB
PL13 16.00 dB
SFO2 400.1316005 MH=z
F2 — Processing parameters
ST 32768

SFE 100.6127701 MH=z
WDW EM

SSB o}

LB 1.00 H=z
GB o

PC 1.40

Figure S6. Expansion in the area from 0.5-60 ppm 2C-NMR spectrum of 1. Obtained by a Bruker Spectrometer Model Advance

DPX400, 9.4 Teslas. Operating frequency 100 MHz. (CDCly).
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Figure S7. DEPT 135 spectrum from 3C-NMR spectrum of 1. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4

Teslas. Operating frequency 100 MHz. (CDCl,).
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Current Data Parameters
NAME 12028-02
EXPNO 5
O PROCNO 1
T A ppm F2 - Acguisition Parameters
Date 20121204
|

n Time 13.54
20 INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hsgcph

TD Zoas

‘. ' SOLVENT CDC13
30 wus 8

8
SWH 3858.025

FIDRES 1.883801

no 0.2654708

40 181
Dw 129.600

DE 6.00

TE 683.2

50 cusT2 145.0000000
.00000300

60 i

70 nwuci

SFO1 400.1317750 MHz

80

77777777 CHANNEL f£2 =======o

1
© ¢ "W
' & 20
)
4 i
n 5.73 dB
3 $ 100 100.6217200 MHz
) Fl1 - Acquisition parameters
. 1. “ :’% 1;30 ng
> SFO1 100.6217 MH
—¥ [ T3] 110 FIDRES 141.530792 HZ7
— ’ | sw 180.040 ppm
l’ 'l FnMODE States-TPPI
| ) 120 - Processing parameters
1024
— e 1 (1] 400.1300044 MHz
W OSINE
2
—3 | if 130 0.00 Hz
o
; 1.40
- 1 s ' “ 140 — Processing paril’é\gzers
1) States—TPPI
3 ' 100.6127386 MHz
. H OSINE
T T T T T T T T T T T T T o.og He
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm °

Figure 88. HSQC spectrum of 1. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency 400
MHz.(CDCl,).
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Current Data Parameters

NAME 12028-02

EXPNO 5

PROCNO 1

F2 - Acquisition Parameters

Date 20121204

Time 13.54
INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG hsgcph

TD 2048

SOLVENT cpcl3

NS 8

DS 8

SwWH 3858.025 Hz

FIDRES 1.883801 Hz

nQ 0.2654708 sec

RG 181

DwW 129.600 usec

DE 6.00 usec

TE 683.2 K

CNST2 145.0000000

4o o.

D1 1.

a4 0. sec

d11 0.03000000 sec

DELTA 0.00003100 sec
INO 0.00002760 sec

ST1CNT 128

—=—==—==== CHANNEL f1l =—==—==—===

NUC1 1H

Pl 12.50 usec

P2 25.00 usec

PL1 -4.20 dB
SFO1 400.1317750 MHz

—======== CHANNEL f£2 =—=======

CPDPRG2 garp

NUC 13C

P3 10.20 usec
4 20.40 usec

PCPD2 70.00 usec

PL2 -1.00 dB

PL12 15.73 dB
SFO2 100.6217200 MHz

Fl1 - Acguisition parameters

NDO 2

TD 128

SFO1 100.6217 MHz

FIDRES 141.530792 Hz

sw 180.040 ppm

FnMODE States—TPPI

F2 - Processing parameters

sIT 1024

SF 400.1300044 MHz

WDW OSINE

sSSB 2

LB 0.00 Hz

GB o

PC 1.40

Fl - Processing parameters

ST 1024

MC2 States—-TPPI

SF 100.6127386 MHz

WDW OSINE

sSsB 2

LB 0.00 Hz

GB o

Figure S9. Expansion in the area H: 1.3-3.4 ppm, 13C: 15-45 ppm. HSQC spectrum of 1. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).
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Current Data Parameters

NAME 12028-02
EXPNO 6
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121204
Time 14.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbclpndgf

4096
SOLVENT cpcl13
NS 16
DS 8
SWH 8250.825 Hz
FIDRES 2.014362 Hz
20 0.2482676 sec
RG 181
DW 60.600 used]
DE 6.00 used|
TE 683.2 K
CNST2 145.0000000
CNST13 8.0000000
do 0.00000300 sec
D1 1.50000000 sec
az 0.00344828 sec
de 0.06250000 sec
INO 0.00002240 sec
———————— CHANNEL f1 ========
NUC1 1H
Pl 12.50 usec]
P2 25.00 used|
PL1 —-4.20 dB
SFO1 400.1324710 MHz
—======= CHANNEL £2 =======-
NUC2 13cC
P3 10.20 usec
PL2 —-1.00 dB
SFO2 100.6228130 MHz
F1 — Acguisition parameters
NDO 2
TD 256
SFO1 100.6228 MHz
FIDRES 87.193077 Hz
sw 221.833 ppm
FnMODE oF
F2 - Processing parameters
ST 2048
SF 400.1300053 MHz
WDW SINE
SSB o
LB 0.00 Hz
GB o
PC 1.40
Fl - Processing parameters
ST 1024
MC2 oF
SF 100.6127530 MHz
WDW SINE
SSB o
LB 0.00 Hz
GB o

Figure S10. Expansion in the area

1H: 4.6-8.0 ppm, 13C: 20-50 ppm. HSQC spectrum of 1. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).
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Current Data Parameters

NAME 12028-02
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121204

Time 13.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hsgcph

T 2048
SOLVENT CcDC13

NS

DS 8

SWH 3858.025 Hz
FIDRES 1.883801 H=z
aAQ 0.2654708 sec
RG 181

DW 129.600 usec
DE 6.00 usec
TE 683.2 K
CNST2 145.0000000

do 0.00000300 sec
D1 1.48443496 sec
da 0.00172414 sec
411 0.03000000 sec
DELTA 0.00003100 sec
INO 0.00002760 sec
ST1CNT 128
—======== CHANNEL £l =—==—=====
NUC1l 1H

Pl 12.50 usec
p2 25.00 usec
PL1 —-4.20 dB
sFo1l 400.1317750 MHz
======== CHANNEL f2 ========
CPDPRG2 garp

NuUC2 13C

P3 10.20 usec
P4 20.40 usec
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 15.73 dB
sFo2 100.6217200 MHz
Fl — Acquisition parameters
NDO 2

TD 128

SFO1 100.6217 MHz
FIDRES 141.530792 Hz
sw 180.040 ppm
FnMODE States—-TPPI

F2 — Processing parameters
ST 102

SF 400.1300044 MHz
wWDwW QSINE

SSB 2

LB 0.00 Hz
GB o

PC 1.40

F1l — Processing parameters
sT 1024

MC2 States—TPPI

SF 100.6127386 MHz
wWDwW QSINE

SSB 2

LB 0.00 Hz
GB o

Figure S11.

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).

Expansion in the area 'H: 4.6-8.0 ppm, 13C: 80-150 ppm. HSQC spectrum of 1. Obtained by a Bruker Spectrometer
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Current Data Parameters

NAME 12028-02

EXPNO 6

PROCNO 1

F2 — Acguisition Parameters

Date_ 20121204

Time 14.25

INSTRUM spect

PROBHD 5 mm BBO BB-1H

PULPROG hmbeclpndgf

TD 4096

SOLVENT CcCDC13

NS 16

DS 8

SWH 8250.825 Hz

FIDRES 2.014362 Hz
0.2482676 sec

RG 181

DW 60.600 usec

DE 6.00 usec

TE 683.2 K

cNSsT2 145.0000000

CNST13 8.0000000

40 0.00000300 sec

D1 1.50000000 sec

az 0.00344828 sec

de 0.06250000 sec

INO 0.00002240 sec

77777777 CHANNEL fl ========

NUC1 1H

Pl 12.50 usec

p2 25.00 usec

PL1 —4.20 dB

SFO1 400.1324710 MHz

Fl — Acquisition parameters
NDO 2

TD

SFO1 100.6228 MHz
FIDRES 87.193077 Hz
sSwW 221.833 ppm
FnMODE oF

F2 - Processing parameters
sSI 2048

SF 400.1300053 MHz
WDW SINE
sSsB o

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
ST 1024

MC2 oF

SF 100.6127530 MHz
WDW SINE

ssB o

LB 0.00 Hz
GB o

Figure S12. Expansion in the area H: 0.8-2.6 ppm, 1°C: 15-50 ppm. HMBC spectrum of 1. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).
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Current Data Parameters

NAME 12028-02
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date 20121204
Time 14.25
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbclpndgf

TD 4096
SOLVENT cpcl3

NS 16

DS 8

SWH 8250.825 Hz
FIDRES 2.014362 Hz
AQ 0.2482676 sec
RG 181

DW 60.600 usec
DE 6.00 usec
TE 683.2 K
CNST2 145.0000000
CNST13 8.0000000

4o 0.00000300

D1 1.50000000

az 0.00344828

de 0.06250000
INO 0.00002240

Pl 12.50 usec
P2 25.00 usec
PL1 -4 .20 dB
SFO1 400.1324710 MH=z

NUC2 13c
P3 10.20 usec
PL2 -1.00 dB
SFO2 100.6228130 MHz
Fl - Acquisition parameters
NDO 2

TD 256
SFO1 100.6228 MHz
FIDRES 87.193077 Hz
SwW 221.833 ppm
FnMODE oF

F2 - Processing parameters
ST 2048

SF 400.1300053 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
ST 1024

MC2 oF

SF 100.6127530 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

Figure S13. Expansion in the area 1H: 0.4-3.5 ppm, 13C: 80-106 ppm. HMBC spectrum of 1. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).
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<: O O Current Data Parameters
NAME 12028-02
EXPNO 6
PROCNO 1
PPM r2 - acguisition Parameters
Date_ 20121204
o Time 14.25
3 — 110 TxSTrum spect
- r PROBHD 5 mm BBO BB-1H
-'r C PULPROG hmbclpndgf
F T 4096
o SOLVENT cpcl3
3 o NS 16
= DS 8
3 F 120 SWH 8250.825 Hz
3 - FIDRES 2.014362 Hz
Epp— r 2AQ 0.2482676 sec
F RG 181
F DW 60.600 usec
o DE 6.00 usec
E 3 F TE 683.2 K
. H 130 cwusT2 145.0000000
3 o CNST13 8.0000000
4 - 4o 0.00000300 sec
o o D1 1.50000000 sec
C az 0.00344828 sec
F de 0.06250000 sec
I o INO 0.00002240 sec
F 140 ____ CHANNEL f1l ========
o NUC1 1H
3 F 1 12.50 usec
o p2 25.00 usec
o PL1 —4.20 dB
- SFO1 400.1324710 MHz
E 3 — 150 ________ CHANNEL f£2 ———=—=—=
o NUC2 13C
C P3 10.20 usec
—4 F PL2 -1.00 dB
3 o SFO2 100.6228130 MHz
— o Fl — Acquisition parameters
3 = 160 oo . e z
3 E TD
o SFO1 100.6228 MHz
;3 E FIDRES 87.193077 Hz
F w 221.833 ppm
F FnMODE QF
—f H 170 r2 - Processing parameters
o sSI 2048
& - SE 400.1300053 MHz
3 o WDW SINE
E - ssB o
2 E B 0.00 H=z
F GB o
H 180 -=rc 1.40
F Fl - Processing parameters
F sSI 1024
E o MC2 oF
F SF 100.6127530 MHz
b o WDW SINE
ssB o
LB 0.00 Hz
GB o
3.4 3.2 ppmM

Figure S14. Expansion in the area 'H: 0.4-3.4 ppm, 13C: 110-190 ppm. HMBC spectrum of 1. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).
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Current Data Parameters
NAME 12028-02
EXPNO 6
PROCNO 1
PPM r2 - acquisition Parameters
Date 20121204
| Time 14.25
INSTRUM spect
- PROBHD 5 mm BBO BB-1H
3 PULPROG hmbclpndgf
3 TD 4096
L SOLVENT CcDC13
3 a‘ 75 NS 16
— DS 8
4 r\ SWH 8250.825 Hz
B FIDRES 2.014362 Hz
L AQ 0.2482676 sec
0 0&0 RG 1
- | - DW 60.600 usec
E DE 6.00 usec
r TE 683.2 K
3 L cNsT2 145.0000000
80 custis 8.0000000
3 - do 0.00000300 sec
4 | D1 1.50000000 sec
—s ﬂﬂﬁ)@ r az 0.00344828 sec
3 L de 0.06250000 sec
4; INO 0.00002240 sec
| L
———————— CHANNEL f1 ========
E 0 ) M — 85 yuci 1H
L Pl 12.50 usec
U d 1 p2 25.00 usec
- PL1 ~a.20 aB
| SFO1 400.1324710 MH=z
m - ======== CHANNEL f2 ========
NUC2 13c
— 90 =3 10.20 usec
3 L PL2 -1.00 dB
‘ SFO2 100.6228130 MH=z
3 F1 - Acqguisition parameters
‘ B NDO 2
| TD
SFO1 100.6228 MHz
N — 95 FIDRES 87.193077 Hz
E sw 221.833 ppm
B FnMODE QF
3 L
e | @ l 0 F2 - Processing parameters
| - ST 2048
E SF 400.1300053 MHz
- B WDW SINE
5 — SSB o]
3 100 g 0.00 H=z
3 - GB o
F l PC 1.40
| L
E L Fl - Processing parameters
ST 1024
" F MC2 OF
SF 100.6127530 MH=z
‘ [ 105 WDW SINE
= SsSB o]
T T T T T T T T T T T T T I T B 0.00 Hz
GB (o]
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

Figure S15. Expansion in the area 1H: 1.8-8.0 ppm, 13C: 70-105 ppm. HMBC spectrum of 1. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).



Spectroscopic analysis of Rutamarin 1

12028—-02, HMBC
Current Data Parameters
NAME 12028-02
EXPNO 6
PROCNO 1
PPM r2 - acquisition Parameters
Date 20121204
Time 14.25
E 0 - INSTRUM spect
B PROBHD 5 mm BBO BB-1H
— 115 =vrrroc hmbclpndgf
r D 4096
L SOLVENT CDC13
r NS 16
! — 120 o5 g
= SWH 8250.825 Hz
3 9 - FIDRES 2.014362 Hz
— <] 0 - AQ 0.2482676 sec
— 6 Q r RG 181
9 125 obow 60.600 usec
3 r DE 6.00 usec
r TE 683.2 K
3 r CNST2 145.0000000
L 130 cusTis 8.0000000
= C 4o 0.00000300 sec
3 N D1 1.50000000 sec
L az 0.00344828 sec
- a6 0.06250000 sec
135 1no 0.00002240 sec
- ======== CHANNEL fl ========
- 3 g [ NUC1 1H
r Pl 12.50 usec
— 140 »z 25.00 usec
I PL1 -4 .20 dB
r SFO1 400.1324710 MHz
3 L
- 145 ==—==—=== CHANNEL £2 =—=—======
9 — 145 oz 13c
L P3 10.20 usec
= PL2 -1.00 dB
- 150 SFO2 100.6228130 MHz
F Fl - Acquisition parameters
r NDO 2
r TD 256
E r SFO1 100.6228 MHz
i @ O) 0 - 155 FIDRES 87.193077 Hz
r sSwW 221.833 ppm
L FnMODE QF
3 L
. — F2 - Processing parameters
0b = 160 ST 2048
I 8 - SF 400.1300053 MHz
r WDwW SINE
’ SSB o]
3 — 165 1= 0.00 Hz
N GB o]
9 T PC 1.40
) L
Fl - Processin arameters
3 — 170 :: g Parisia
- MC2 QF
—4 - SF 100.6127530 MHz
1} - WDW SINE
E SSB
T T T T T T T T T T 175 =5 0.00 nz
GB o
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 ppm

Figure S16. Expansion in the area 'H: 2.5-8.0 ppm, 13C: 110-175 ppm. HMBC spectrum of 1. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).



Spectroscopic analysis of Chalepin 2

Current Data Parameters

12028-07, CDC1l3, Proton
o <t I — D N © o O O WO O W O O <t =3 < o o s
~ © oo (o=} 0 O <+ 0 WO O ST N O O O N «— O~ L1 o™m by L 0O N o
~ N o — S oSO~~~k O NN N A =} < O N >
M~ M~ r~ =} WO W O O IO W ww st < <t DM MMM Moo el o~ T

N T || -

8.0

T
7.5

7.0

BE 5 (5

T T T T T T T T T T T T T T T
65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm

2 & = B8

NAME 12028-07
EXPNO 1
PROCNO 1
F2 — Acguisition Parameters
Date_ 20121109
Time 10.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 H=z
AQ 3.9715316 sec
RG 161.3
DwW 60.600 usec
DE 6.00 used|
TE 683.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
Pl 12.50 usecd|
PL1 —4 .20 dB
SFO1 400.1324710 MH=z
F2 — Processing parameters
ST 32768
SF 400.1300076 MH=z
WDW EM
SSB o]
LB 0.30 Hz
GB o]

1.00

Figure S17. TH-NMR spectrum of 2. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency
400 MHz. (CDCl,).




Spectroscopic analysis of Chalepin 2

12028-07, CDC1l3, Proton

Current Data Parameters

W NNV NZ g

— 7470
—7.264
—7.185
—6.681

F2 — Acguisition Parameters
Date 20121109

Time 10.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

Ds 2

SWH 8250.825 Hz
FIDRES 0.125898 H=z
AQ 3.9715316 sec
RG 161.3

DW 60.600 usec]
DE 6.00 usec
TE 683.2 K

D1 1.00000000 sec
TDO 1

NUC1 1H
Pl 12.50 usec|
PL1 —4.20 dB
SFO1 400.1324710 MH=z
F2 — Processing parameters
ST 32768
SF 400.1300076 MHz
| WDW EM
N | SSB (6]
I LB 0.30 Hz
il 1L GB 0
JMﬂ i PC 1.00
— T T —T [ [ T T T T [ T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm
< < = < < < i~
= = (=) — o~ ~— [aN]

Figure S18. Expansion in the area from 2.5-8.0 ppm. *H-NMR spectrum of 2. Obtained by a Bruker Spectrometer Model
Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).




Spectroscopic analysis of Chalepin 2

12028-07, COSY

HO

Current Data Parameters

ppm NAME 12028-07
EXPNO 4
t PROCNO 1
] @ F F2 — Acguisition Parameters
F Date 20121206
o Time 12.17
C INSTRUM spect
t PROBHD 5 mm BBO BB-1H
— 1 PULPROG cosygfoo0
E TD 1024
p— F SOLVENT cbe1s
E NS 8
r DS 4
- SWH 3858.025 Hz
+ FIDRES 3.767602 Hz
F AQ 0.1327604 sec
F RG 181
o DW 129.600 used|
C DE 6.00 usecd]
=3 TE 683.2 K
—= = do 0.00000300 sec
F D1 1.98197699 sec
E INO 0.00025920 sec
A ======== CHANNEL f1l ========
E NUC1 1H
o Pl 12.50 used
- PL1 —4.20 dB
F SFO1 400.1317750 MH=z
- 5 Fl — Acguisition parameters
r NDO 1
E TD 128
= SFO1 400.1318 MHz
F FIDRES 30.140818 Hz
;6 SW 9.642 ppm
F FnMODE OF
o F2 — Processing parameters
F ST 1024
F SFE 400.1300046 MHz
777 WDW SINE
F SSB O
E LB 0.00 H=z
r GB (o}
E PC 1.40
F 8 Fl — Processing parameters
F ST 1024
F MC2 QF
r SF 400.1300046 MH=z
o WDW SINE
SSB o
T T T T T LB 0.00 H=z
(0]
9 8 5 2 O ppm

Figure 819. COSY spectrum of 2. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency

400 MHz. (CDCI,).



Spectroscopic analysis of Chalepin 2

12028-07, COSY
O O Current Data Parameters
J‘M)L ppm NAME 12028-07
EXPNO 4
a— PROCNO 1
F2 — Acguisition Parameters
Date_ 20121206
— 5.6 Time 12.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG cosygf9o0
— 5.8 D 1024
SOLVENT CDC13
NS 8
| DS 4
6'0 SWH 3858.025 Hz
FIDRES 3.767602 Hz
AQ 0.1327604 sec
— RG 181
6.2 DW 129.600 usecd|
L DE 6.00 usec
TE 683.2 K
— 6.4 do 0.00000300 sec
D1 1.98197699 sec
INO 0.00025920 sec
—% [ 6 6 ======== CHANNEL fl =======+
NUC1 1H
Pl 12.50 used|
PL1 —4 .20 dB
— 6.8 SFO1 400.1317750 MHz
Fl - Acguisition parameters
NDO 1
— 7.0 TD 128
SFO1 400.1318 MH=z
FIDRES 30.140818 Hz
_ sSwW 9.642 ppm
7'2 FnMODE OF
F2 — Processing parameters
— 7.4 ST 1024
- SF 400.1300046 MH=z
WDW SINE
SSB o
— 7.6 LB 0.00 Hz
GB o
PC 1.40
— 78 Fl — Processing parameters
ST 1024
MC2 QF
SF 400.1300046 MHz
[ 8.0 WDW SINE
i SSB o
T T T T T T T T T T T T T LB 0-08 Hz
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 ppm

Figure S20. Expansion in the area 'H: 5.6-8-Oppm, 'H: 5.6-8.0 ppm. COSY spectrum of 2. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).



Spectroscopic analysis of Chalepin 2

12028-07, 13CNMR

LA B 8 5 & 83 o8 o o ~ © oomw

[N =T=Y o oo =] o =S =2 «©« N 0 —H o N

© D H < fae] I B — ~ o — = > O O =

- - - - - > ™~ N NN Current Data Parameters
NAME 12028-07
EXPNO 2
PROCNO 1
F2 — Acguisition Parameters
Date__ 20121109
Time 11.01
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
Ds 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2896.3
DW 20.800 usec
DE 6.00 usec
TE 683.2 K
D1 2.00000000 sec
d1l1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl1 ========
NUC1 13C
Pl 10.20 usec|
PL1 —1.00 dB
SFO1 100.6228298 MH=z

|
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NuUC2 1H
PCPD2 90.00 usec|
PL2 —4.20 dB
PL12 11.96 dB
PL13 16.00 dB
SFO2 400.1316005 MH=z
F2 — Processing parameters
ST 32768
SF 100.6127701 MH=z
WDW EM
SSB O
LB 1.00 H=z
GB 6]
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 O ppm

Figure S21. 3C-NMR spectrum of 2. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency
100 MHz. (CDCl,).



Spectroscopic analysis of Chalepin 2

12028-07, DEPT135

[=23 — 2=
[re) — N o o o~ o
o == ) 1 = o N
< [se] ~ ~ o © O <
— — — o S NN
Current Data Parameters
‘ ‘ ‘ ‘ ‘ \// NAME 12628267
EXPNO 3
PROCNO 1
F2 — Acguisition Parameters
Date 20121206
Time 12.15
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG deptl1l35
TD 65536
SOLVENT CDC13
NS 1000
DS 4
SWH 24038.461 H=z
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2896.3
DW 20.800 usec]
DE 6.00 usec]
TE 683.2 K
CNST2 145.0000000
D1 2.00000000 sec
dz 0.00344828 sec
dl2 0.00002000 sec
DELTA 0.00001299 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.20 usec]
P2 20.40 usec|
N PL1 —1.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé6
NuUC2 1H
P3 14.00 usec]
r4 28.00 usec|
PCPD2 90.00 usec
PL2 —4 .20 dB
PL12 11.96 dB
SFO2 400.1316005 MH=z
F2 — Processing parameters
ST 32768
SF 100.6127698 MH=z
WDW EM
SSB o
LB 1.00 H=z
T T T T T T T T T T T cs 140
200 180 160 140 120 100 80 60 40 20 o ppm

Figure S22. DEPT 135 spectrum from 13C-NMR spectrum of 2. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4

Teslas. Operating frequency 100 MHz. (CDCl,).



Spectroscopic analysis of Chalepin 2

12028—-07, HSQC

HO

Current Data Parameters

NAME 12028-07
EXPNO 5
PROCNO 1
»u JAK i F)F)rr‘FZ — Acguisition Parameters
Date__ 20121206
E 1 — Time 12.53
INSTRUM spect
PROBHD 5 mm BBO BB-1H
, PULPROG hsgcph
r TD 2048
L " 4 SOLVENT cDCc13
l NS 8
I 20 ©bos
‘ SWH 3858.025 Hz
FIDRES 1.883801 H=z
% AQ 0.2654708 sec
B RG 1
‘ DW 129.600 usec
¢ , DE 6.00 used|
I 40 TE 683.2
CNST2 145.0000000
do .00000300

a

o

1.48443496
r da 0.00172414

0.03000000

0.00003100

0.00002760

‘
' !
. I
E
© -
0 ) P3 10.20 useq
I P4 20.40 used|
: ‘ 100 ... 561606 u32g
PL2 —-1.00 dB
PL12 15.73 dB
. r sFo2 100.6217200 MHz
oS
' Fl — Acquisition parameters
' — 120 o 2
D
« SFO1 100.6217 MHz
FIDRES 141.530792 Hz
— r sw 180.040 ppm
4 FnMODE States—-TPPI
t ! ° — F2 — Processing parameters
140 &2 1554
SF 400.1300030 MHz
wWDW OSINE
' r SsB 2
— LB 0.00 Hz
GB o
—_— . ' — J_ES() PC 1.40
' ! ’ Fl - ing parameters
! ST 102
r MC2 States—TPPI
SF 100.6127604 MHz
N o wWDW OSINE
I I I I I I I I I I sSsB 2
LB 0.00 Hz
o

=) 8 7 6 5 4 3 2 1 O) ppm °°

Figure S$23. HSQC spectrum of 2. Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency
400 MHz. (CDCl,).



Spectroscopic analysis of Chalepin 2

12028-07, HSQOC C"><7
Current Dat a Parameters
NAME 12028-07
EEEEE 5
PROCNO 1
NA PP M E2 - Acquisition Parameters
Date_ 20121206
7 - Time 12.53
INSTRUM spect
- PROBHD 5 mm BBO BB-1H
PULPROG hsgcph
F TD 2048
SOLVENT CDC13
— 20 NS 8
o | DS 8
SWH 3858.025 H
FIDRES 1.883801 H
o 0.2654708 sec
ﬁ RG 18
Dw 129.600 usec
I DE 6.00 usec
TE 683.2 K
— 25 cNSsT2 145.0000000
do 0.00000300 sec
_ D1 1.48443496 sec
d4 0.00172414 sec
d11 0.03000000 sec
p DELTA 0.00003100 sec
INO 0.00002760 sec
3 ST1CNT 128
—_—
— 30 —————=== CHANNEL fl =——======
NUC1 1H
Pl 12.50 usec
p2 25.00 usec
PL1 -4.20 dB
SFO1 400.1317750 MHz
- ======== CHANNEL f2 ========
CPDPRG2 garp
— 35 NUC2 13cC
P3 10.20 usec
r P 20.40 e
PCPD2 0.00 usec
PLZ2 -1.00 dB
PL12 15.73 dB
SFOZ 100.6217200 MHz
Fl - Acquisition parameters
— 40 NDO 2
TD 128
3 r SFO1 100.6217 MHz
FIDRES 141.530792 Hz
sw 180.040 ppm
FnMODE States—-TPPI
F2 - Processing parameters
ST 1024
—Aa45 SE 400.1300030 MHz
wWDwW S S
SSB 2
i LB 0.00 Hz
GB o
PC .40
L Fl - Processin g parameters
ST 1024
— 50 MC2 States—TPPI
SF 100.6127604 MHz
o wWDW QSINE
SSB 2
I I I I I I I I I I I e 0.00 Hz
3.4 3.2 3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 ppm °® ©

Figure S24. Expansion in the area 'H: 1.0-3.4 ppm, 3C: 15-50 ppm. HSQC spectrum of 2. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).



Spectroscopic analysis of Chalepin 2

12028-07, HSQC

ppmM
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Current Data Parameters

NAME 12028-07
EXPNO 5
PROCNO 1

F2 — Acquisition Parameters
Date_ 20121206

Time 12.53
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hsgcph

TD 2048
SOLVENT CDC13

NS 8

DS

SWH 3858.025 Hz
FIDRES 1.883801 Hz
AQ 0.2654708 sec
RG 181

DW 129.600 usec
DE 6.00 usec
TE 683.2 K
cNsT2 145.0000000

do 0.00000300

D1 1.48443496 sec
da 0.00172414

diil 0.03000000
DELTA 0.00003100

INO 0.00002760 sec
ST1CNT 128
—======= CHANNEL f1l =—=—==—====
NUC1 1H

P1 12.50 usec
P2 25.00 usec
PL1 -4.20 dB
sFo1l 400.1317750 MHz
======== CHANNEL f2 ========
CPDPRG2 garp

NUC2 13C

P3 10.20 usec
pa 20.40 usec
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 15.73 dB
sFo2 100.6217200 MHz
Fl - Acquisition parameters
NDO 2

TD 128

SFO1 100.6217 MHz
FIDRES 141.530792 Hz
sw 180.040 ppm
FnMODE States—TPPI

F2 - Processing parameters
ST 102

SF 400.1300030 MHz
WDW QSINE

SSB 2

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
EEs 1024

MC2 States—TPPI

SF 100.6127604 MHz
WDW QSINE

SSB 2

LB 0.00 Hz
GB o

Figure $25. Expansion in the area 'H: 1.0-3.4 ppm, 13C: 15-50 ppm. HSQC spectrum of 2. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).




Spectroscopic analysis of Chalepin 2

12028—-07, HSQC

HO
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Current Data Parameters
NAME 12028-07
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters
Date 20121206
i 12.53
spect
5 mm BBO BB-1H

hsgcph

2048

cpcl3

8

8
3858.025 Hz
1.883801 Hz

0.2654708 sec

181
129.600 usec
6.00 usec

683.2 K

1

coooron

—-4a.
400.1317750 MHz

CHANNEL f2 ========

10.20 usec
20.40 usec
70.00 usec
-1.00 dB
15.73 dB
100.6217200 MHz

Fl - Acquisition parameters
NDO 2

TD

SFO1 100.6217 MHz
FIDRES 141.530792 Hz
sw 0.040 ppm
FnMODE States-TPPI

F2 - Processing parameters
ST 1024

SEF 400.1300030 MHz
WDW QSINE

SSB 2

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
ST 1024

MC2 States—TPPI

SF 100.6127604 MHz
WDW OSINE

SSB 2

LB 0.00 Hz
GB o

Figure S26. Expansion in the area H: 4.0-7.5 ppm, 13C: 85-120 ppm. HSQC spectrum of 2. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).




Spectroscopic analysis of Chalepin 2
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Current Data Parameters

NAME 12028-07
EXPNO 5
PROCNO 1

F2 - Acguisition Parameters
Date 20121206

Time 12.53
INSTRUM spect
PROBHD 5 mm BBO BB—-1H
PULPROG hsgcph

TD 2048
SOLVENT CDC13

NS 8

Ds 8

SWH 3858.025 Hz
FIDRES 1.883801 Hz
AQ 0.2654708 sec
RG 181

DwW 129.600 usec|
DE 6.00 usec
TE 683.2 K
CNST2 145.0000000

4o 0.00000300 sec
D1 1.48443496 sec
da 0.00172414 sec
d11 0.03000000 sec
DELTA 0.00003100 sec
INO 0.00002760 sec
ST1CNT 128
******** CHANNEL fl ========
NUC1 1H

Pl 12.50 used|
P2 25.00 used
PL1 —-4.20 4B
SFO1 400.1317750 MHz
———————— CHANNEL f2 ========
CPDPRG2 garp

NuUcC2 13C

P3 10.20 used|
pa 20.40 used
PCPD2 70.00 used|
PL2 —-1.00 dB
PL12 15.73 dB
SFO2 100.6217200 MHz
Fl - Acguisition parameters
NDO 2

TD 128

SFO1 100.6217 MHz
FIDRES 141.530792 H=z

5 180.040 ppm
FnMODE States—-TPPI

F2 - Processing parameters
sI 1024

SF 400.1300030 MHz
WDW OSINE

SSB 2

LB 0.00 H=z
GB o

PC 1.40

Fl — Processing parameters
ST 1024

MC2 States—-TPPT

SE 100.6127604 MHz
WDW QOSINE

ssSB 2

LB 0.00 Hz
GB o

Figure S27. Expansion in the area H: 3.6-6.0 ppm, 13C: 95-120 ppm. HSQC spectrum of 2. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).



Spectroscopic analysis of Chalepin 2

12028-07, HSQC
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Current Data Parameters

NAME 12028-07

EXPNO 5
PROCNO 1

F2 — Acqguisition Parameters

Date_ 20121206

Time 12.53
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hsgcph

TD 2048

SOLVENT CDC13

NS 8

DS 8

SWH 3858.025 Hz

FIDRES 1.883801 Hz

AQ 0.2654708 sec

RG 181

DW 129.600 usec

DE 6.00 usec

TE 683.2 K

cNsT2 145.0000000

do 0.00000300 sec

D1 1.48443496 sec

da 0.00172414 sec

diil 0.03000000 sec

DELTA 0.00003100 sec
INO 0.00002760 sec

ST1CNT 128

—======= CHANNEL f1l =—=—==—====

NUC1 1H

Pl 12.50 usec

P2 25.00 usec
PL1 -4.20 dB

sFo1l 400.1317750 MHz

======== CHANNEL f2 ========

CPDPRG2 garp

NUC2 13C

P3 10.20 usec
4 20.40 usec
PCPD2 70.00 usec

-1.00 dB

PL12 5.73 dB

sFo2 100.6217200 MHz

Fl - Acquisition parameters

NDO 2

TD 128

SFO1 100.6217 MHz

FIDRES 141.530792 Hz

sw 180.040 ppm

FnMODE States—TPPI

F2 - Processing parameters

s 102

4
400.1300030 MHz
OSINE

2
0.00 H=z
o
1.40
Fl - Processing parameters
ST 1024
MC2 States—TPPIT
SF 100.6127604 MHz
WDW OSINE
ssB 2
LB 0.00 Hz
GB o

Figure S$28. Expansion in the area H: 6.8-8.0 ppm, 13C: 130-170 ppm. HSQC spectrum of 2. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).




Spectroscopic analysis of Chalepin 2

12028—-07, HSQC
Current Data Parameters
O O NAME 12028-07
EXPNO 5
PROCNO 1
PPM E2_- Acquisition Parameters
Date 20121206
Time 12.53
B — L INSTRUM spect
4 PROBHD 5 mm BBO BB—-1H
r PULPROG hsgcph
- D 2048
SOLVENT CDC13
- NS 8
Ds 8
E — 135 sws 3858.025 Hz
£ - FIDRES 1.883801 Hz
k3 AQ 0.2654708 sec
- RG 181
E L DW 129.600 used|
3 | DE 6.00 used]
k3 D D - TE 683.2 K
CNST2 145.0000000
— 140 <o 0.00000300 sec
E L D1 1.48443496 sec
aa 0.00172414 sec
3 - d11 0.03000000 sec
3 | DELTA 0.00003100 sec
INO 0.00002760 se
L ST1CNT 128
3 D ) 0 O — 145 ————— CHANNEL f1 =——==—===—-]
L NUC1 1H
D O Q Pl 12.50 used
- P2 25.00 used
|D PL1 -4.20 dB
r SFO1 400.1317750 MHz
———————— CHANNEL f2 ========
— 150 croprrcz garp
0 L NUC2 13cC
P3 10.20 used|
- pa 20.40 used]
PCPD2 70.00 used|
r PL2 —-1.00 dB
= L PL12 15.73 dB
£ 155 SFO2 100.6217200 MHz
| Fl - Acguisition parameters
4 B NDO 2
- TD 128
3 SFOL1 100.6217 MHz
| 3 FIDRES 141.530792 Hz
g L sw 180.040 ppm
¥ FnMODE States—-TPPI
[ 160 ,
F2 - Processing parameters
2 r sI 1024
- SF 400.1300030 MHz
- @ U WDW SINE
1 F SSB 2
0 | LB 0.00 Hz
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OU — 165 rc 1.40
r Fl — Processing parameters
- ST 1024
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] - SF 100.6127604 MHz
WDW s E
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Figure S$29. Expansion in the area H: 5.6-8.2 ppm, 13C: 130-170 ppm. HSQC spectrum of 2. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).
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Current Data Parameters

NAME 12028-07
EXPNO 6
PROCNO 1

F2 — Acquisition Parameters
Date_ 20121206

Time 13.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbclpndgf

TD 4096
SOLVENT cpcl3

NS 16

DS

sw 8250.825 Hz
FIDRES 2.014362 Hz
AQ 0.2482676 sec
RG 181

DW 60.600 used|
DE 6.00 used
TE 683.2 K
CNST2 145.0000000
CNST13 8.0000000

do 0.00000300 sec
D1 1.50000000 sec
az 0.00344828 sec
de 0.06250000 sec
INO 0.00002240 sec
———————— CHANNEL f1l ========
NUC1 1H

Pl 12.50 used
P2 25.00 used|
PL1 —4.20 dB
SFO1 400.1324710 MHz
———=—==—== CHANNEL f2 =—===—===-
NUC2 13c

P3 10.20 used
PL2 —-1.00 dB
SFO2 100.6228130 MHz
Fl — Acquisition parameters
NDO 2

TD 256

SFO1 100.6228 MHz
FIDRES 87.193077 Hz
sw 221.833 ppm
EnMODE oF

F2 — Processing parameters
ST 2048

SF 400.1300053 MHz
WDW SINE

sSB o

LB 0.00 Hz
GB o

PC 1.40

Fl — Processing parameters
ST 1024

MC2 oF

SF 100.6127530 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

Figure S30. HMBC spectrum of 2.
400 MHz. (CDCly).

Obtained by a Bruker Spectrometer Model Advance DPX400, 9.4 Teslas. Operating frequency
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PROCNO 1
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Time 13.24
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TD 4096
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PL1 —4.20 as
@ L SFO1 400.1324710 MHz
———————— CHANNEL £2 ———————c
@ O O r NUC2 13C
P3 10.20 usec
— 35 PL2 ~1.00 dB
SFO2 100.6228130 MHz
Q Fl - Acquisition parameters
- NDO 2
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3 L SFO1 100.6228 MH=z
FIDRES 87.193077 Hz
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O FnMODE QF
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40 F2 - Processing parameters
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F1 - Processing parameters
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SSB 0
I I I I I I I I I LB 0.00 Hz
GB 0
1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 ppm

Figure S31. Expansion in the area 'H: 0.9-1.9 ppm, 13C: 20-45 ppm. HMBC spectrum of 2. Obtained by a Bruker Spectrometer
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).
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Current Data Parameters

NAME 12028-07
EXPNO 6
PROCNO 1

F2 — Acquisition Parameters
Date_ 20121206

Time 13.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbeclpndgf

T 4096
SOLVENT cpcl3

NS 16

DS 8

SWH 8250.825 Hz
FIDRES 2.014362 Hz
AQ 0.2482676 sec
RG 181

DW 60.600 usec
DE 6.00 usec
TE 683.2 K
CNSsT2 145.0000000
CNST13 8.0000000

4o 0.00000300 sec
D1 1.50000000 sec
az 0.00344828 sec
de 0.06250000 sec
INO 0.00002240 sec

77777777 CHANNEL f1l ========

Pl 12.50 usec
p2 25.00 usec
PL1 —4.20 dB
SFO1 400.1324710 MHz
——————=—— CHANNEL f2 ———=—=—=
NUC2 13C

P3 10.20 usec
PL2 -1.00 dB
SFO2 100.6228130 MHz
F1 — Acquisition parameters
NDO 2

TD 256

SFO1 100.6228 MHz
FIDRES 87.193077 Hz
E 221.833 ppm
FnMODE oF

F2 - Processing parameters
st 2048

SF 400.1300053 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
ST 1024

MC2 oF

SE 100.6127530 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

Figure S32. Expansion in the area 'H: 1.0-3.4 ppm, 13C: 70-130 ppm. HMBC spectrum of 2. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).
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Current Data Parameters

NAME 12028-07
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121206

Time 13.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbeclpndgf

TD 4096
SOLVENT cpc13

NS 16

DS 8

SWH 8250.825 Hz
FIDRES 2.014362 Hz
A0 0.2482676 sec
RG 181

DW 60.600 usec
DE 6.00 usec
TE 683.2 K
CNST2 145.0000000
CNST13 8.0000000

40 0.00000300 sec
D1 1.50000000 sec
az 0.00344828 sec
de 0.06250000 sec
INO 0.00002240 sec
77777777 CHANNEL f1l ========
NUC1 1H

Pl 12.50 usec
p2 25.00 usec
PL1 —4.20 dB
SFO1 400.1324710 MHz
———————— CHANNEL f£2 =———=—=—=
NUC2 13C

P3 10.20 usec
PL2 -1.00 dB
SFO2 100.6228130 MHz
Fl1 - Acquisition parameters
NDO 2

TD

SFO1 100.6228 MHz
FIDRES 87.193077 Hz
swW 221.833 ppm
FnMODE oF

F2 - Processing parameters
ST 2048

SF 400.1300053 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
ST 1024

MC2 oF

SE 100.6127530 MHz
WDW SINE

SSB o

LB 0.00 Hz
GB o

Figure S33. Expansion in the area H: 0.9-1.8 ppm, 13C: 120-185 ppm. HMBC spectrum of 2. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).
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Current Data Parameters
NAME 12028-07
EXPNO 6
PROCNO 1
i _AMA_ J\_AL PPM r2 - acquisition Parameters

Date 20121206
Time 13.24
3 INSTRUM spect
@ 0 F PROBHD 5 mm BBO BB-1H
PULPROG hmbclpndgf
I D 4096
3 SOLVENT cpCc13
r NS 16
DS 8
r SWH 8250.825 Hz
EIDRES 2.014362 Hz
— 25 AQ 0.2482676 sec
RG 181
—_——— LS I DW 60.600 usec
3 DE 6.00 usec
r TE 683.2 K
CNST2 145.0000000
1 r CNST13 8.0000000
do 0.00000300 sec
3 r D1 1.50000000 sec
_— az 0.00344828 sec
— 30 de 0.06250000 sec
INO 0.00002240 sec
—====—==== CHANNEL f1l ========
r NUC1 1H
Pl 12.50 usec
r p2 25.00 usec
PL1 -4.20 dB
Q 00 r SFO1 400.1324710 MH=z
— 35 ———=—=== CHANNEL f£2 =——=======
NUC2 13c
3 P3 10.20 usec
PL2 -1.00 dB
B SFO2 100.6228130 MHz
[ Fl - Acguisition parameters
m 1) NDO 2
{ D TD 256
SFO1 100.6228 MHz
_— o — 40 FIDRES 87.193077 Hz
= sSW 221.833 ppm
3 0 FnMODE oF
[ F2 - Processing parameters
L ST 204
Q 1 SF 400.1300053 MHz
| WDW SIN
SSB o
45 LB 0.00 Hz
GB o
3 @ L PC 1.40
E | Fl - Processing parameters
ST 102
L MC2 oF
SF 100.6127530 MHz
3 | WDW SINE
b ssB o
T T T T T T T T T T T T T T T B 0.00 Hz
GB o
7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 60 58 56 54 5.2 50 4.8 ppm

Figure S34. Expansion in the area 'H: 4.6-7.6 ppm, 13C: 20-50 ppm. HMBC spectrum of 2. Obtained by a Bruker Spectrometer Model Advance
DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl;).
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Current Data Parameters

NAME 12028-07
EXPNO 6
PROCNO 1

F2 — Acquisition Parameters
Date__ 20121206

Time 13.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbclpndgf

T 4096
SOLVENT cpcl3

NS 16

DS 8

SWH 8250.825 Hz
FIDRES 2.014362 Hz
A0 0.2482676 sec
RG 181

DW 60.600 usec
DE 6.00 usec
TE 683.2 K
CNST2 145.0000000
CNST13 8.0000000

4o 0.00000300 sec
D1 1.50000000 sec
az 0.00344828 sec
de 0.06250000 sec
INO 0.00002240 sec
77777777 CHANNEL f1l ========
NUC1 1H

Pl 12.50 usec
p2 25.00 usec
PL1 —4.20 dB
SFO1 400.1324710 MHz
======== CHANNEL f2 ========
NUC2 13C

P3 10.20 usec
PL2 -1.00 dB
SFO2 100.6228130 MHz
Fl — Acquisition parameters
NDO 2

TD 256

SFO1 100.6228 MHz
FIDRES 87.193077 Hz
sw 221.833 ppm
FnMODE oF

F2 - Processing parameters
sSI 48

SF 400.1300053 MHz
WDW SINE

sSsB o

LB 0.00 Hz
GB o

PC 1.40

Fl - Processing parameters
sSI 1024

MC2 oF

SF 100.6127530 MHz
WDW SIN

ssB o

LB 0.00 Hz
GB o

Figure S35. Expansion in the area H: 4.6-8.5 ppm, 13C: 70-128 ppm. HMBC spectrum of 2.
Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCly).

Obtained by a Bruker Spectrometer
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Current Data Parameters
NAME 12028-07

EXPNO 6
PROCNO 1

F2 — Acguisition Parameters
Date 20121206

Time 13.24
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG hmbclpndgf

TD 4096
SOLVENT cpcl3

NS 16

DS 8

SWH 8250.825 Hz
FIDRES 2.014362 Hz
nQ 0.2482676 sec
RG 181

DwW 60.600 usec
DE 6.00 usec
TE 683.2 K
CNST2 145.0000000
CNST13 8.0000000

do 0.00000300 sec
D1 1.50000000 sec
az 0.00344828 sec
de 0.06250000 sec
INO 0.00002240 sec
======== CHANNEL f1l ========
NUC1 1H

Pl 12.50 usec
P2 25.00 usec
PL1 -4.20 dB
SFO1 400.1324710 MHz
======== CHANNEL f2 ========
NUC2 13c

P3 10.20 usec
PL2 -1.00 dB
SFO2 100.6228130 MHz
Fl — Acguisition parameters
NDO 2

TD 256

SFO1 100.6228 MHz
FIDRES 87.193077 Hz
sw 221.833 ppm
FnMODE oF

F2 - Processing parameters
ST 2048

SF 400.1300053 MHz
WDW SINE

SsB o

LB 0.00 Hz
GB [¢]

PC 1.40

Fl - Processing parameters
ST 1024

MC2 oF

SF 100.6127530 MHz
WDW SINE

SSB [o]

LB 0.00 Hz
GB [¢]

Figure S836. Expansion in the area H: 4.6-7.6 ppm, 13C: 120-165 ppm. HMBC spectrum of 2. Obtained by a Bruker Spectrometer

Model Advance DPX400, 9.4 Teslas. Operating frequency 400 MHz. (CDCl,).




Rutamarin (1) was recovered as a white amorphous solid (m. p. 104 °C; Lit. 107-109 °C; [1]. Spectroscopy data of this
compound corresponded to a previous compound reported as rutamarin, 1 [1]. 'TH-NMR (CDCls, 400.13 MHz) &: 7.47 (1H,
s, H-4), 7.18 (1H, s, H-5), 6.70 (1H, s, H-8), 6.16 (1H, dd, J= 17.20, 10.86, 10.85 Hz, H-2"), 5.08 (2H, m, H-3”), 5.04 (1H,
m, H-2"), 3.19 (2H, m, H-1"), 1.98 (3H, s, COCHs), 1.55 (3H, s, H-5), 1.50 (3H, s, H-4"), 1.46 (6H, s, H-4”, H-5”). 13C-NMR
(CDCls, 100.61 MHz) &: 170.3 (C=0), 162.4 (C-7), 160.2 (C-2), 154.7 (C-8a), 145.6 (C-2"), 138.0 (C-4), 130.9 (C-3), 123.9
(C-6), 128.1 (C-5), 113.1 (C-4a), 112.1 (C-3"), 97.1 (C-8), 88.3 (C-2'), 82.2 (C-3’), 49.3 (C-1"), 29.7 (C-1’), 26.1 (C-4”, C-
57), 22.3 (COCHpg), 21.9 (C-5), 21.0 (C-4’).

Chalepin (2) was obtained as a yellow amorphous solid (m. p. 125-126 °C; Lit. 117-118 °C) [2]. Spectroscopy data of this
compound corresponded to a previous compound reported as chalepin, 2 [3]. 'TH-RMN (CDCls, 400.13 MHz) &: 7.47 (1H, s,
H-4), 7.18 (1H, s, H-5), 6.8 (1H, s, H-8), 6.15 (1H, dd, J = 10.88, 10.86, 17.20, H-2"), 5.07 (2H, m, H-3"), 4.70 (1H, t, H-2),
3.44 (2H, m, H-1), 1.94 (1H, s, -OH), 1.45 (6H, s, H-4”, H-5"), 1.35 (3H, s, H-4"), 1.22 (3H, s, H-5’). '3C-NMR (CDCls, 100.61
MHz) &: 162.3 (C-7), 160.2 (C-2), 154.6 (C-8a), 145.6 (C-2"), 138.1 (C-4), 130.8 (C-3), 124.6 (C-4a), 123.2 (C-5), 113.11
(C-6), 112.1 (C-37), 97.1 (C-8), 90.9 (C-2’), 71.7 (C-3’), 40.3 (C-1"), 29.6 (C-1’), 26.1 (C-4",5"), 26.0 (C-4’), 24.2 (C-5).

1. Wu, T.S.; Shi, L.S.; Wang, J.J.; lou, S.C.; Chang, H.C.; Chen, Y.P.; Kuo, Y.H.; Chang, Y.L.; Teng, C.M. Cytotoxic and
antiplatelet aggregation principles of Ruta graveolens. J. Chinese Chem. Soc. 2003, 50, 171-178.

Ezmirly, S.T.; Wilson, S.R. Saudi Arabian medicinal plants |: Ruta Chalepensis. J. Chem. 1980, 2, 55-57.

Richardson, J.S.M.; Sethi, G.; Lee, G.S.; Malek, S.N.A. Chalepin: Isolated from Ruta angustifolia L. Pers induces
mitochondrial mediated apoptosis in lung carcinoma cells. BMC Complement. Altern. Med. 2016, 16:389, 1-27.
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Figure 837. NMR Data of Rutamarin (1) and Chalepin (2)
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Figure S38. Antiprotozoal activity of Rutamarin (1) against trophozoite of E. histolytica. T = negative control consisting of culture medium and parasites.



Chalepin

. ow I I I

T 9.375 18.75

£ ) 00
o = =

% growth inhibition
fad
o

=

Concentration (pg/mlL)

Figure 839. Antiprotozoal activity of Chalepin) (2) against trophozoite of E. histolytica. T = negative control consisting of culture medium
and parasites.



[ R. Chalepensis MeOH Extract 90.50% G.I.* }

| Liquid-Liquid partition

[ EtoAc partition 84.82% G.l.* }

Column chromatography SiO,

TLC-A (CHCL;:EtOAc 9:1).
UV Light at 254 nm.

A395.84%G.L.*

Column chromatography SiO,

I |
[ A494.18% G.1.* } [ A5™ } A6~ m [;]

TLC-B (CHCl;:EtOAc 9.5:0.5). B2 81.75%G.L.* B3™ ﬂ - - - = NA
UV Light at 254 nm, ] F1 F2 F3 F4 89.43%G.I.* FS F6

Column chromatography SiO,
TLC-C (CHCI;:EtOAc 9.5:0.5). €292.01%G.1.*
UV Light at 254 nm.

Column chromatography SiO,
I D3™ D286.72%G.l.*

Recrystallization MeOH

TLC-D (CHCI;:EtOAc 9.5:0.5).
UV Light at 254 nm.

| I

[ Solid 88.56% G.I." } [ Supernatant }

Column chromatography (Sephadex LH-20)

Ez 90.03% G.I-*

Rutamarin (1) Ry=0.66 (CHCl,:EtOAc 9.5:0.5) ICy, 6.52 pg/mL ] TLC-E (CHCL,:EtOAc 9.5:0.5).

UV Light at 254 nm.
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Column chromatography (Sephadex LH-20)

| [
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Column chromatography (Sephadex LH-20)
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{Chalepin (2) R;=0.38 (CHCI,:EtOAc 9:1) IC, 28.95 IJ.g/mL}

TLC-F (CHCL;:EtOAc 9:1).
UV Light at 254 nm.

TLC-G (CHCI;:EtOAc 9:1).
UV Light at 254 nm.

TLC-H (CHCI;:EtOAc 9:1).
UV Light at 254 nm.

* Growth inhibition on E. histolytica at 150 pug/mL. **Growth inhibition on E. histolytica less than 50% at 150 pg/mL. N No amebicide activity

Figure 840. General scheme for the bioguided isolation of compounds with antiamoebic activity from Ruta chalepensis



