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Figure S1. Thin-layer chromatography (TLC, SiO,) of fractions from column chromatography (CC) of alkaloidal CH,Cl, extract developed with CHCl,-
MeOH-NH,OH (9:1:0.25) and revealed with iodochloroplatinate reagent.

*e-mail: pivatto@iqufu.ufu.br, cgarcia@usp.br, bolzaniv@iq.unesp.br



S2 Antimalarial Activity of Piperidine Alkaloids from Senna spectabilis and Semisynthetic Derivatives J. Braz. Chem. Soc.

Intens. Intens. = Intens.
E 298 2856 3263181 4 T 298.2843

w08] Fay 3265207 108 I's 15 5 «051 1607
3] 1 &
0.8 1
24 0.6 44
0.4 1
1] 1 2
0.2 i

e |' l':' t e T 0051y L P e L Otr——f—— ||"I e
(b 260 280 300 320 340 miz 280 280 300 320 340 miz 260 280 300 320 340 miz

Figure S2. (a) TLC (SiO,) of fractions from CC of F, , developed with CHCl,-MeOH-NH,OH (9:1:0.25) and revealed with iodochloroplatinate reagent.
(b) ESI-MS of F, ,, F; s and F .

Figure S3. TLC (SiO,) of 1 (A: free base, B: hydrochloride) and 2 (C: free
base, D: hydrochloride) developed with CHCl,-MeOH-NH,OH (9:1:0.25)
and revealed with iodochloroplatinate reagent.
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Figure S4. Analytical HPLC chromatogram on RP-C,; of a mixture of 1 and 2 (F, ;) eluted with a gradient of increasing MeOH in 0.1% HOAc aqueous
solution (35-100, flow rate 8.0 mL min™!, 25 min) and light scattering detector.
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Figure S5. Preparative HPLC chromatogram on RP-C,; of a mixture of 1 and 2 (F;_,;) eluted with a gradient of increasing MeOH in 0.1% HOAc aqueous
solution (35-100, flow rate 8.0 mL min™', 25 min) and 284 nm UV detector.
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Figure S6. Analytical HPLC chromatogram on RP-C ; of 1 (F,4 ;) eluted with a gradient of increasing MeOH in 0.1% HOAc aqueous solution (35-100,
flow rate 8.0 mL min', 25 min) and light scattering detector.
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Figure S7. Analytical HPLC chromatogram on RP-C ; of 2 (F, ) eluted with a gradient of increasing MeOH in 0.1% HOAc aqueous solution (35-100,
flow rate 8.0 mL min', 25 min) and light scattering detector.
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Figure S9. IR spectrum (film) of 1.
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Intens. | +MS, 0.1min #3
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Figure S10. ESI-MS of 1 (HRMS m/z 298.2748 [M + HJ* (calcd for C,(H,\NO,: 298.2746)).

Harcos Pivatie Cassina (PDC.D2 F28) 23/04/09

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 30.0 C s 303.1 K
INOVA-500 "multigs"

Relax. delay 0.904 sec

2.132

16 repetitions

OBSERVE H1, 499.4022654 WHz
DATA PROCESSING
FT size

65536
Total time 1 min, 20 sec
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Figure S11. 500 MHz '"H NMR spectrum of 1 in chloroform-d.
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Marcos Pivatto cassina (PDC.02 F28) 23/04/09

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 50.0 C / 303.1 K
INOVA-500 “multiss"

Relax. delay 0.904 sec
Pulse 45.0 degrees
time 4.104 sec

DATA PROCESSING
FT size 65536
Total time 1 min, 20 sec

!\i
W |
il |

Figure S12. 500 MHz 'H NMR spectrum (expansion ¢ 1.8-2.4) of 1 in chloroform-d.

Marcos Pivatto Cassina (PDC.02 F28) 23/04,09

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 30.0 C ¢ 303.1 K
INOVA-500 "multi6s"

Relax. delay 0.504 sec

Pulse 45.0 degrees

Acq. time 4.104 sec

Width 4887.1 Wz

16 repetitions

DBSERVE H1, 439.4022654 Mhz
DATA PROCESSING '
FT size 85536

Total time 1 min, 20 sec

1.510
1.501
1.400

1.578

—1.564
.1.549

1.298

1.264

e 1.168

Figure S13. 500 MHz 'H NMR spectrum (expansion 6 1.15-1.65) of 1 in chloroform-d.
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Harcos Pivatic Cassina (PDC.0Z F28) 29/04/09

Pulse Sequence: gCOSY

Solvent: CDC1S
Te

mp. 30.0 €/ 303.1 K
Fila: marcasPivatto POCO2F28_gcosy
INOVA-500 "multigs™
Relax. delay 1.000 sec i
Acn. iime 0.218 sec
Width  4687.1 HZ
20 Width 4687.1 Hz |
8 repetitions ;
128 increments i .L
OBSERVE  H1, 499.4022654 NHZ - - e =

Sq. sine bell 0.108 sec
Fi DATA PROCESSING
Sq. sine bell 0.016 sec
FT size 2048 x 2048
Total time 21 min, 34 sec

RN

f1 (ppm)

Figure S14. COSY spectrum of 1 in chloroform-d.

Marcos Pivatto Cassina (PDC.02 F2B) 23/04/09
Pulse Sequence: gCOSY

2
0C /9054

0. K
File: marcosPivatto_PDCOZF28_gcosy
INOVA-500 “multis5™

Temp. 3

Relax. dalay 1.000 sec

Acq. time 8.218 sec

w 46B7.1 Hz

20 Wiath 4687.1 Hz

8 repetitions

128 increments 3 =

OBSERVE Hi, 439.4022654 MHZ

DATA PROCESSING |

24. sina bell 0.109 sec
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Sq. sine bell 0.016 sec

ET cize 2048 x 2048
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Figure S15. COSY spectrum (expansion 0 1.2-3.6) of 1 in chloroform-d.
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Marcos Pivatto Cassina (POG 02 F28) 23/04/09

Pulse Sequance: s2pul
solvent: COC13

Relax, delay 0,957 56G
Pulse 45.0 degrees

Acq. time 1.042 sec

Width 29027.6 Hz

8960 repetitions

BSE| Cl3, 125.5747678 WHz

EECHUPL[ HL, 499.4047555 WHz
Power 30 d8
cont. us 1y -
VALTZ-15 modulated =2
DATA P ESSLI "
Line broadening 1.0 Hz f'_‘v,';
FT size 65535 T
Total time 4 hr, 59 min, 52 sec i
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Figure S16. 125 MHz '*C NMR spectrum of 1 in chloroform-d.
Marcos Pivatto Cassina (POC 02 F2B) 23,0408
Pulse Seguence: DEFT
-
z
g
5 T
= Gyse
RRZa
$ 233 &
A 2
‘ & ‘ H <
. l
l Ain
A AN Ap AN\ Ay i
o o MU b g
L R st o 1 L e =5
30.8  30.4 304 1\-a.s l 29.2  ppm Sg
it | & roze
I ‘ gR2~0
‘R | w» = 20" e
| = Sip._sag¥ise
H SeRE |
| 4 Tiiichﬁ?f
@ L
28 E
~82
! T
3T
R T e e S sty Bt P i e e
; ‘ e e s B e B B ARARRRRS B e
220 200 180 160 140 120 100 80 60 a0 | H ppm

Figure S17. 125 MHz DEPT 135 NMR spectrum of 1 in chloroform-d.
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Marcos Pivatto Cassina (PDC 02 F28) 23,0408

Pulse Sequence: DEPTJ(
Solvent: COC13
Temp. 30,0 C_/ $03.1 K
User: 1-14-87
INDVA-500 "mult1g5"

Relax. delay 1.000 sec
Pulse 50.0 degrees

4352 repetitions

OBSERVE C13, 125.5747678 MMz
DECOUPLE HL, 499.4047555 NHz
Power 3

on during acquisition
off_during delay
TZ=16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 65536
Total time 4 hr, 59 min, 52 sec
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Figure S18. 125 MHz DEPT 135 NMR spectrum (expansion ¢ 20-65) of 1 in chloroform-d.

Marcos Pivatto Cassina (PDC 02 F2B) 23,/04/09

Pulse Sequence: DEPTH0

Solvent: CDC13

Temp. 30.0 C / 303.1 K
User: 1-14-87
I

NOVA-500 "multie5"

Relax. delay 1.000 sec
Pulse 90.0 degrees
Acq. time 1.042 sec
Width 29027.6 Hz
4352 repetitions
OBSERVE C13, 125.5747676 WHz
DECOUPLE HL, 499,.4047555 MHz
Power 30 dB
on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 65536
Total time 4 hr, 59 min, 52 sec
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Figure S19. 125 MHz DEPT 90 NMR spectrum of 1 in chloroform-d.
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Marcos Plvatto Gassina (PDC.02 F28) 23/04/08
Pulse Sequence: gHMOC

Selvent: COC13

Temp. 30.0 C / 303.1 K

Users  1-14-

INOVA-500 “multiss"

Relax. delay 1,000 sec
Acqg. time 0.218 sec

crements .
OBSERVE WL, 493.4022654 WMz
DECOUFLE G13, 125.5891481 WHz
Power 47 di

on during acquisition

off during delay

GARP-1 modulated

DATA PROCESSING

Gauss apodization 0.101 sec
F1 DATA PROCESSING

Gauss apodization 0.003 sec
FT size 2048 x 2048

Total time L hr, 27 min, 29 cec

T T freer M RAAzaszzess AARESRERAS]

: —
220 200 180 160 140 120 100 8D 80
F1 (ppm)

Figure S20. HMQC spectrum of 1 in chloroform-d.

Marcos Pivatto Cassina 24/03/10

Pulse Sequence: gHNQC
Solvent: CDC13

Temp. 28.0 C_/ 301.1 K
User: 1-14-

INOVA-500 “mult165"

Relax. delay 1.000 sec

Acq. time 0.128 s&c

Width  8000.0 Hz

20 Width 21344.7 Hz

16 repetitions

2 x 126 increments .
OBSERVE  HL, 499.3629736 NHz
nEgngE €13, 125.5743069 MHz
[

al
on during acquisition
d

Gauss llllbgrl_mﬂon 0.059 sec

Fi1 DATA PROCES

Gauss apodization 0.004 sec |

FT size 2048 x 2048 L

Total time 1 hr, 21 min, 19 sec M
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Figure S21. HMQC spectrum (expansion 0 18-38) of 1 in chloroform-d.
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Marcos Pivatto Cassina (POC.02 F28) 23,0408
Fulse Sequence: gHNQC

Solvent: CDCI3

Temp. 30.0 C / 303.1 K
user: 1-id=

INOVA-500 “multigs"

Relax. delay 1.000 sec
Acg. time 0.218 sec
width 4B6B7.1 HZ
20 Width 29027.6 Hz
16 repetitions
2 x 128 increments
BSERVE  Hi, 499.4022654 Wiz
DECOUPLE €13, 125.5851461 Wz
Powsr 47
on during acguisition
off during delay
P-1 modulated
DATA PROCESSING
Gauss apodization 0.101 sec¢
F1 DATA PROCESSING
Gauss apodization 0.003 sec
FT size 2048 x 204
Total time & hr, 27 min, 29 sec

=5

Yo e ———

70 65 60 55 50 45 a0
F1 (ppm)

Figure S22. HMQC spectrum (expansion ¢ 40-70) of 1 in chloroform-d.

Marcos Plvatic Cassina (PDC.02 F28) 23,04,0%

Pulse Sequence: gHMEC
Solvent: CDC1S

Temp. 30.0 C 7 303.1 K
User:  1-id-

INOVA-S00 “multigs”

Relax. éslay 1.000 sec
Acq. tine 0.218 sec

a68? .1

20 Width 28027.6 Hz

32 repetitions

128 fncrements

BSCRYE M1, 499.4022654 MHz
DATA PROCESSING

Sine bell 0.109 sec

NG
ine bell 0.003 ¢se
FT 6ize 2018 x 2048
Total time 1 hr, 28 min, 36 sec
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Figure S23. HMBC spectrum of 1 in chloroform-d.
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Marcos Plvatto Cassina (PDG.0Z F28) 23/04/08

Pulse Sequence: gHNBC
Solvent: CDCIZ

Temp. 30.0 C 7 303.1 K
user:  1-i4-

INOVA-500 "multiss"

Relax, delay 1.000 sec
sec

2048
Total time 1 hr, 25 min, 36 sec i
| |
! iy | ji
o —— 55
3.1
8.1-
y K T T T T T T T T T T T T T
32 30 28 26 24 22 20 18 16

F1 (ppm)

Figure S24. HMBC spectrum (expansion 6 16-32) of 1 in chloroform-d.

Marcos Pivatto Cassina 05/03/10

Pulse Sequence: gHMBC
Solvent: CDCI3

Temp. 28.0 C / 301.1 K
user: 1-14-87

File: marcosP_cassina_ghabc
INOVA-508  “euities®

Relax, delay 1.000 s8¢

Acy. time 0.228 sec

Width  4484.6 Hz

20 Width 29006.5 Hz

64 _repetitions

128 increments

OBSERVE  H1, 199.3629884 MHz
DATA PROCESSING

Total time 2 hr, S8 min, 52 sec

T [ 1 T e T e e | e : :
70 65 60 55 50 a5 a0 35 30 25 20 15
F1 (ppm)

Figure S25. HMBC spectrum (expansion ¢ 15-70) of 1 in chloroform-d.
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Marcos Pivatto Cassina 05/03/10
Pulse Sequence: QHNBG
solvent: CDG13

File: marcosP_cassina_ghmbe
INOVA-500 “mii1ti65"

Relax. delay 1.000 sec
< ime 0.228 sec

Total time 2 hr, 59 min, 52 sec J
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Figure S26. HMBC spectrum (expansion 6 14-38) of 1 in chloroform-d.

Marcos Pivatto Cassina (PDC.0Z F2B) 23/04/08
Pulse Seguence: gHNBC

Solvent: COCI3

Temp. 30,0 C_ / 203.1 K

User: 1-14-

INOVA-500 “multi6s"

4687.1 Hz

20 Width 28027.6 Hz

32 repetitions

128 _increments

OBSERVE H1, 435.4022654 NHZ
ROCESSING

2048
Total time & hr, 28 min, 36 sec
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Figure S27. HMBC spectrum (expansion ¢ 21-34) of 1 in chloroform-d.
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Harcos Pivatto Cassina (POC.02 F28) 23/04,09

Pulse Sequance: gHMBC

Solvent: COC1S

Temp. 30.0 € s 303.1 K

user: 1-i4-8

File: marcosPivatio_POCOZF28_ghmbc
INOVA-500 “"multiss™

Relax. delay 1.000 sec
sec

==Y T

T T
30 29 28 27 26 25 24 23 22
F1 (ppm)

Figure S28. HMBC spectrum (expansion 6 22-34) of 1 in chloroform-d.

Harcos Pivatto Cassina 05,03/10

Pulse Sequence: gHWBC
Solvent: COGI3

Temp. 28.0 C_/ 301.1 K
user: 1-14-87

File: marcosP_cassina_ghmbc
INOVA=500  “mu1ties"
Relax, delay 1.000 sec
Acq. time 0.228 sec

2048
Total time 2 hr, 58 min, 52 sec
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Figure S29. HMBC spectrum (expansion ¢ 25-60) of 1 in chloroform-d.
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Marcos Pivatto Cassina (PDC.02 F28) 25/04,08
Pulse Sequence: gHMBC

Solvent: COG13

Temp. 30.0 G / 503.1 K

User: 1-14-87

INOVA-500 "multigS"
Relax. delay 1.000 sec
Acq. time 0.21B sec

increments
OBSERVE  HL, 499,4022654 MHz
DATA PROCESSING

8
Total time 1 hr, 23 min, 36 sec
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Figure S30. HMBC spectrum (expansion ¢ 42-60) of 1 in chloroform-d.

Marcos Pivatto Cacsina (PDC.02 F28) 23,04,00

Pulse Seauence: gHNBC
Solvent: COC13

Temp. 30.0 C_/ 303.1 K
User: 1-14-87
INOVA-5D0  "multi&s"

Relax. delay 1.000 sac
Acq. time 0.218 sec

F1 (ppm)
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T T R T T
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Figure S31. HMBC spectrum (expansion ¢ 45-75) of 1 in chloroform-d.
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Marcos Pivatto Cassina 05/03/10

Pulse Sequence: gHWEC
Solvent: COCIZ

File: marcosP_cassina_ghmbe
INOVA-500 “miltiBS"

Relax. delay 1.000 sec
Acq. time 0.228 sec

Total time 2 hr, 53 min, 52 sec

S -

F1 (ppm)

Figure S32. HMBC spectrum (expansion 6 54-72) of 1 in chloroform-d.

Karcos Pivatto Cassina (PDC.02 F28) 23/04/08

Pulse Secuences gHKBG

Solvent: COC1S

Temp. 30.0 C s 303.1 K

User:  1-14-

File: marcosPivatte POCO2F28_ghabc
INOVA-500 “multies™

Relax. delay 1.000 sec
acq. time 0.218 sec
Width 4687.1 HZ

20 Width 28027.6 Hz

32 repetitions .
126 increments

o Hi, d99.4022654 WHz
DATA PROCLSSING

8
Total time 1 hr, 23 min, 36 sec
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Figure S33. HMBC spectrum (expansion ¢ 198-222) of 1 in chloroform-d.
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Marcos Pivatto cassina em CD30D 29/02/08
Pulse Sequence: NOESYLD

1.131
117

2.808
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3.598
=281
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> " J’ﬂ’w...._ JL_
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Figure S34. 1D NOESY spectrum of 1 in methanol-d, irradiating 6 2.82.
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Figure S35. DSC analysis of 2.
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Figure S36. IR spectrum (film) of 2.
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Figure S37. ESI-MS of 2 (HRMS m/z 326.3056 [M + H]* (calcd for C,;H,,NO,: 326.3054)).
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Narcos Pivatto espectalina 27/03/08
Pulse Sequence: sZpul il
Solvent: cd3od b
Temp. 30.0 C 7 303.1 K
File: marcosP_sspectalina_h ki
INOVA-500  *mi1ti65"
Relax. delay 0.904 sec zl;q
Pulse 45.0 degrees ==
Acq. tine 4,088 sec 2 ° o
Width 5275.7 Hz 8 a i
16 repatitions = } L
OBSERVE HL, 4089.4512194 NHz L] o ]
DATA PROCESSTNG J H
FT size 6553
Total time 1 min, 20 sec
5 |
= a8
L =
2
L] H
- S N
& {
L = SRR { J L/' L Jll ‘J‘ \-JiL_ —
- ————— ————— —————————————————— - T ;
9 8 7 6 5 4 3 4 1 -0 ppm
A
1.17 1.01 2.65 27.46
1.002.058 1.2 2.4
Figure S38. 500 MHz 'H NMR spectrum of 2 in methanol-d,.
Marcos Pivatto espectalina 27/03/08
Pulse Sequence: s2pul
solvent: casod
Temp. 30.0 C / 303.1 K
File: marcosP_sspectalina_h
INOVA-500 “multigS"
P - -
Relax. delay 0.900 sec a3 -
Pulse 45.0 degrae : |
cq. time 4,08 5 -
Width 5275.7 Hz J
16 repetitions f
SER o 499.4512194 MHz
DATA PROCESSING
FT size 65536
Total time 1 min, 40 sec
S
H -
: s
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L ~
= o
g ge
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o |
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Figure S39. 500 MHz 'H NMR spectrum (expansion ¢ 1.2-3.6) of 2 in methanol-d,.
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Marcos Pivatto espectalina 27/03/08

Fulse Sequence: szpul
Solvent: cdiod

Tamp. 30.0 C / 303.1 K
Flle: marcosP_espectalina_h
INOVA-500 "mul1ti65"

16 repetitions

OBSERVE H1, 499.4512194 MHZz
DATA PROCESSING

FT size 65536

Total time 1 min, 20 sec

—1.543
1.541

1.553

1.531

—1.654
1.599

—1.534

——

424
1.416

-

1.400

1.373

1.361

—1.365
1.355

1.346

1.338

Figure S40. 500 MHz 'H NMR spectrum (expansion ¢ 1.35-1.65) of 2 in methanol-d,.

Marcos Plvatto espectalina 27/03/08

Pulse Seguence: &2pul

Solvent: cd3od

Temp. 30.0 C / 903.1 K
File: marcosP_espectalina_h
THOVA-500 "muiti6s"

Relax. delay 0.904 sec
Pulse d5.0 degrees

Acq. time 4.088 sec

width 5275.7 Hz

16 repetitions

OBSERVE Hl, 493.45121394 NHz
DATA PROCESSiNG

FT size 65536

Total time 1 min, 20 sec

1.891
~——~1.885

2.081

1.888
1.878

Figure S41. 500 MHz 'H NMR spectrum (expansion ¢ 1.60-2.05) of 2 in methanol-d,.
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Marcos Pivatto espectalina 27,03/08

Pulse Sequence: s2pul

A sidis
olvent: cd3od as

Temp. 30.0 G £ 303.1 K | e
File: marcosP_sspectalina_h 799
INOVA-500  “multigs" iJ

Relax. delay 0.904 sec
Pulse 45.0 degrees
Acq. time 4,088 sec

.7 Hz

16 repetitions
RVE  H1, 439.4512194 NHZ
DATA PROCESSING

FT size 65536
Total time 1 min, 20 sec

-—3.597

3.6 3.5 3.4 3.3

)
N 2.761
N2.758

461

2.

z2.451

\_2.447

—2.477
[ 2.966

N2.437

2.6 2.5  ppm

Figure S42. 500 MHz 'H NMR spectrum (expansion ¢ 2.4-3.6) of 2 in methanol-d,.

J. Braz. Chem. Soc.

Harcos Pivatto espectalina 27,03/08
Pulse Sequence: gCOSY

Solvent: cidod

Tomp. S0.0 309.1 K

Filei marcosP_sspectalina_gcosy
INOVA-500 Pma11165"

Relax. delay 1.000 sec
Acq. time 0.19d sec
width 5275.7 H2
20 Width 5275.7 Hz
4 repstitions
128 increments
OBSERVE M1, 499.4512134 WHz
DATA PROCESSING
Sq. sine ball 0.097 sec
F1 DATA PROCESSING
q. sine bell 0.013 sec
FT ci2e 2048 x 2048
Total time 10 min, 43 sec

L L

T e
5 4

F1 (ppm)

Figure S43. COSY spectrum of 2 in methanol-d,.
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Marcos Plvatto espectalina 27/03,/08
Pulse Segusnce: gcosyY

A K
Fila: marcosP_gspectaling_gcosy
INOVA-500 “malti5®

Pelax. delay 1.000 sec
Acy. time 0.184 sec

Sq. sine bell 0.097 sec
F1 DATA PROGESSING
Sq. sine bell 0.013 sec
FT Gize 2048 % 204
Total time 10 min, 43 sec
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Figure S44. COSY spectrum (expansion ¢ 0.0-3.6) of 2 in methanol-d,.

marcos Pivatto espectalina 27/03/08
Pulse Seguence: sZpul

S5
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Figure S45. 125 MHz C NMR spectrum of 2 in methanol-d,.
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Marcos Pivatto espectalina 27/03/08

Pulse Sequence: s2pul

Solvent: COC13
Temp. 30.0 C / 303.1 K
1-14-87

—49.339
49.168

: marcosP_espectalina_c
INOVA-500

“RUILigs" ).
Relax. delay 0.357 sec
Pulse 45.0 degroes

5
Total time 53 min, 58 sec

i :
o Se
[ 3%
S S
! 4y i :
= LN ) 2
| p ! g 3 g
| i 1 | 3
1 I
1 i ‘ |
‘
i
MWWM D ep AR YA sy W
65 B‘El 55 EIB 45 40 35 30 25 20 ppm
Figure S46. 125 MHz *C NMR spectrum (expansion 0 20-65) of 2 in methanol-d,.
Marcos Pivatto espectalina 27/03/08
Pulse Sequence: DEPT
85233 £
5 ssiEs g :
s L s
H [ a !
|
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Figure S47. 125 MHz DEPT 135 NMR spectrum of 2 in methanol-d,.
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marcos Pivatto espectalina 27/03/08
Pulse Sequence: DEPT3J
solven

=]

0C13

Temp. 30.0 C / 303.1 K

user: 1-14-87

File: marcosP_espectalina_dept
INOVA-500 “mUTti6S"

Relax. delay 1.000 sec

Pulse 80.0 degrees

Acq. timé 1.042 $8C

width 28027 .6 Hz

400 repetitions

OBSERVE C13, 125.5863297 Wiz
H1, 4334517489 Wiz

Total time 27 min, 48 sec

~—57.788
+_56.350

67.968

140 120 100 80 60 20 ppm

Figure S48. 125 MHz DEPT 90 NMR spectrum of 2 in methanol-d,.

Karcos Pivatto espectalina 27/03/08

Pulse Sequance: gHNQC

File: marcosP_sspectalina_ghmoc
INOVA-500  "mi1t165%

Relax. delay 1.000 sec
Acq. time 0.134 cec

width  5275.7 Hz
2D Width 23027.6 Hz

OBSERVE M1, 499.4512134 Wz
OECOUPLE C13, 125.6014587 MWHz
Fower 47 di
on during acquisition
off during delay

P-1 modutated
DATA PROCESSING

uss apodization ©.090 sec
F1 DATA PROCESSING

Gauss apodization 0.003 sec
FT gize 2048 » 2048 ! PRI )
Total time 43 min, 14 sec
F2 73
(ppm);
— - .l
3 S, -
= -
~ - -
4 3 -
3
4—
7
9
R L A AAaan: e ) L T T T
220 20 180 160 140 1z0 100 &0 60 a0 20

F1 (ppm)

Figure S49. HMQC spectrum of 2 in methanol-d,.
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harcos Pivatto espectalina 27/03/08

Pulse Sequence: gHNOC
Solvent: casod
Temp. 30.0 C_/ 303.1 K

1-i4-87
File: marcosP_espectalina_ghnqc
INDVA=S00 "multigs"

Relax. delay 1.000 s&c

Acq. time 0.194 sec

Widin  5275.7 Hz

2D Width 23027.6 Hz

B rapetitions

2 % 128 fncrements

QBSERVE M1, 493.4512194 Wz
DECOUPLE €13, 125.6014587 Wz
Powar 47 dB

on during acquisition

off during delay

Total time 43 min, 14 séc

F1 (ppm)

Figure S50. HMQC spectrum (expansion ¢ 24-38) of 2 in methanol-d,.

marces Plvatto espectalina 27,/03/08

Pulse Sequence: gHNGC

Solvent: cdiod

Temp. 50.0 C / 303.1 K

user: 1-14-87

Flle: marcosP_espectalina_ghmac
INDVA-500 'imi 141850

Relax. delay 1.000 sec
sec

rements

OBSERV H1, 488.4512194 WHz
DECOUPLE €13, 125.6014587 WHz
Fower 4

on during acquisition

off during delay

GARP-1 modulated

DATA PROCESSING

Gauss apodization 0.050 sec
F1 DATA PROCESSING

Gauss apodization 0.003 sec
FT size 2048 x 2048

Total timé 43 min, 14 sec
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Figure S51. HMQC spectrum (expansion 0 20-45) of 2 in methanol-d,.
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Marcos Pivatto espectalina 27/03/08
Pulse Sequence: gHNOG

Solvent: cd3od

T 30.0 C /s 303.1 K
1-14-87

File: marcosP_sspectalina_ghmac
INOVA-500 “mu1tiE5"

Relax. delay 1.000 sec
Acg. time 0.184 sec
Width  5275.7 Hz

2D Width 29027.5 Hz

8 repetitions

2 % 128 increments

OBSERVE M1, 439.4512194 WHz

OECOUFPLE C13, 1%5.8014587 WHz

Power 47 dB

on during acquisition

of f during delay 1
GARP-1 modulated

DATA PROCESSING

Gauss apodization 0.030 sec

F1 DATA PROCESSING

Bauss apodization 0.003 sec

FT s1ze 2048 x 2048 PURNTIV Y g g o | Wy
Total time 43 atn, 14 sec .

l.;luL
o
0
L

44 [H 40 38 36 34 32 30 28
F1 (ppm)

Figure S52. HMQC spectrum (expansion 0 28-46) of 2 in methanol-d,.

Marcos Plvatto espectalina 27/03/08

Pulse Sequence: gHHOC
cddod
0C /303.1FK
-87

ser: 1~
File: marcosP_espectalina_ghmqe
INOVA-500 "mUl1ti6s"

Relax. delay 1.000 sec
.

00
Acq. time 0.194 sec

ments
OBSERVE 1, 499.4512194 NHz
DECOUPLE C13, 125.6014587 WHz
Pawer 47

on during acquisition

of f during gelay

GARP-1 modulated
0CESS

DATA PRI
Gauss apadizalion 0.0%0 sec
FL DATA PROCESSING

uss apodization 0.003 sec 2 S &

FT size 2048 x 2048 5 ke e A Wt o P W L -
Total time 43 min, 14 sec ol — A R :

@
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Figure S53. HMQC spectrum (expansion 0 54-74) of 2 in methanol-d,.
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Marcos Pivatto espectalina 27,0308

Puise Se : gHHBG

Solvent: cddod

Tamp G / 303.1K
7

File: marcosP_espectalina_ghmbc
INOVA-500 muTtiss”

Relax. delay 1.000 sec
Acq. time 0,189 sec
Width §275.7 Hz

128 increments
OBSERVE  Hi, 499.4512194 WHz
DATA PROCESSING

Total time 22 min, 23 sec

F2 2
(ppmy
— 1 S ) =
‘? 3 - — = _ _— ]
— 31 2] - _
1 37- -
1 ol
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Figure S54. HMBC spectrum of 2 in methanol-d,.
Karcos Plvatto espactalina 27/03/08
Pulse Sequence: gHMBC
Solvent: cdsod
Temp. 30.0 C_/ 303.1 K
user:  1-ia-87
File: marcosP_sspactalina_ghmbc
INOVA-500 "multiss"
Relax. delay 1.000 sec
Acq. time 0.134 sec
width  5275.7 Hz
20 Width 23027.6 Hz
8 cepetitions
128_increments I
OBSERVE H1, 4894512194 Wiz |
DATA PROCESSING
Sine hell 0,097 sec 1
F1 DATA PROCESSING
Sine bell 0.002 sec |
T size 2008 x 2048 |
Total time 22 min, 28 sec |
L 1 L (10 T 471
 camme - cam=me -
o =
R—4
I
T T T T T T T 1 T T T .
70 65 60 93 50 as a0 35 30 25 z0 15
F1 (ppm)

Figure S55. HMBC spectrum (expansion ¢ 15-75) of 2 in methanol-d,.
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Marcos Pivatto espectalina 27,03/08

Pulse Sequence: gHMBC
Salvent: cdlod

Temp. 30.0 C 7 803.1 K

User: 1-14-87

File: marcosP_sspectalina_ghmbc
INOVA-500 “mul1ti65"

Relax. delay 1.000 sec

Acg. time 0.194 sec
Width 527
20 Width 25027.5 Hz
8 repetitiol

ements
OBSERVE H1, 499.4512194 WHz
DATA PROCESSING
Sine bell 0.097 sec

F1 DATA PROCESSING

Sine bell 0.

FT size 2048 x 2048
Total time 22 min, 29 sec

BB e e e w a
2za ez 220 218 216 214 212 210 208 206 204
F1 (ppm)
Figure S56. HMBC spectrum (expansion ¢ 204-224) of 2 in methanol-d,.
Warcos Pivatto sspectaiina 27/03/08
Pulse Sequence: NOESYLD
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Figure S57. 1D NOESY spectrum of 2 in methanol-d, irradiating 6 2.78.
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Figure S58. TLC (SiO,) of 3 (A: free base, B: hydrochloride) and 4 (C:
free base, D: hydrochloride) developed with CHCl,-MeOH-NH,OH
(9:1:0.25) and revealed with iodochloroplatinate reagent.

Intens. +MS, 0.2min #5

i 340. ?852

T T T T T
100 200 300 400 500 m/z

Figure S59. ESI-MS of 2 (HRMS m/z 340.2852 [M + HJ* (calcd for C,)H,,NO,: 340.2852)).
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Intens.
x10% ]

1.54

368.3159

+MS, 0.3min #6

Figure S60. ESI-MS of 2 (HRMS m/z 368.3159 [M + H]* (calcd for C,,H,,NO,: 368.3165)).

Figure S61. Modified Kipp’s apparatus.

Table S1. Data to plot graph of the antimalarial activity of (—)-cassine (1) (IC;, 1.82 uM)

m/z

alkaloid
hydrochloride

Mean survival / %

Concentration / M

Experiment 1

Experiment 2

Experiment 3

Standard deviation

0.000000001
0.00000001
0.0000001
0.000001
0.00001
0.0001

107.2505
104.8964
100.9416
84.27496
39.17138
28.15442

100.8985
98.56245
94.51932
78.34681
39.1734
39.3531

105.1969
104.252
100.0787
84.80315
48.97638
54.48819

3.241435369
3.485808208
3.485612878
3.584835498
5.660336356
13.21582905
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Table S2. Data to plot graph of the antimalarial activity of (-)-spectaline (2) (IC,,2.76 uM)

Mean survival / %

Concentration / M Standard deviation
Experiment 1 Experiment 2 Experiment 3
0.000000001 99.81413 107.9892 95.7431 6.236613
0.00000001 102.881 97.12747 99.25317 2.909263
0.0000001 114.4052 95.51167 111.6505 10.20634
0.000001 89.68401 90.0359 86.78118 1.786218
0.00001 44.42379 43.62657 47.94623 2.298645
0.0001 40.61338 32.58528 48.17028 7.793687

Table S3. Data to plot graph of the antimalarial activity of (—)-3-O-acetylcassine (3) (ICy, 24.47 uM)

Mean survival / %

Concentration / M Standard deviation
Experiment 1 Experiment 2 Experiment 3
1.28 x 10 90.54 85.65 73.32 8.873832
6.40 x 10 92.63 87.76 69.74 12.05812
3.20x10% 80.18 79.23 67.709 6.942163
1.60 x 10 84 78.43 68.72 7.73291
0.0000008 84.81 78.43 66.92 9.066758
0.000004 82.63 72.11 57.623 12.55583
0.00002 73.54 58.17 38.85 17.38244
0.0001 45.818 38.31 21.18 12.62826

Table S4. Data to plot graph of the antimalarial activity of (-)-3-O-acetylspectaline (4) (IC, 25.14 uM)

Mean survival / %

Concentration / M Standard deviation
Experiment 1 Experiment 2 Experiment 3
1.28 x 10 89.09 88.86 73.96 8.669677
6.40 x 10 91.63 88.46 68.96 12.27618
3.20x 10% 90.63 92.27 68.1 13.50604
1.60 x 10 85.9 90.07 67.005 12.29095
0.0000008 80.18 81.54 62.392 10.68417
0.000004 88.36 74.52 58.092 15.15243
0.00002 69.45 54.56 38.15 15.65615
0.0001 40.27 38.61 12.9 15.34534

Table S5. Data to plot graph of the antimalarial activity of chloroquine (ICs, 0.30 uM)

Mean survival / %

Concentration / M Standard deviation
Experiment 1 Experiment 2 Experiment 3

1.28 x 10 94 84.18 95.75 6.23644931
6.40 x 10 84.22274 84.27 94.96 6.1855623
3.20x 10 84.57076 80.45 88.67 4.110004695
1.60 x 107 71.34571 67.63 87.88 10.78001041
0.0000008 48.14385 36.9 45.08 5.81268354
0.000004 46.98376 419 4421 2.545403055
0.00002 29.00232 32.81 43.27 7.387790824

0.0001 17.74942 38.36 40.51 12.56624122




